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KOHCTAHTHH ITAIIIEHKO
ITuéabl BLIOMPAIOT MeTaJLI

B Pe6cnybnuke Benapych Halmivch MerieHaThl, KOTOPbIE B3SUTMCh HalleyaTaTh MOIO KHUTY, 3a
310 Bam orpomuas GnarogapHocTh. B pojHOIi CTOpPOHKE $1 TOMAJ ¥ TONA M He BUAHO HU 3TH, CTUIONI-
HOE HeMOHMMAaHue 1 BceoOIuii crynop. Matepuas, KOTOPBI s Iiepealo K rnevary UAET ¢ MOMpPaBKU
U YTOUHCHHUAMMU, a INIABHOE C 9KCKJIIO3UBHBIMU 3HAYNUTCIIbBHBIMU OOINOJIHCHUAMMU, CTICHHUAJIBHO TOJIBKO
1151 6EIOPYCCKUX KOJLIET.

VBaxaeMsbl Oe1opychl 3a Barie moHMMaHue OT BCEH TyIIIH.

K. JI. TTammenko
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OT ABTOPA.

Kask1p1ii m4e10B80/1, MMEIOIIMI 3HAYMTEIIBHBIIA OTIBIT paOOTHI C MYENTAMH, B KOHIIE KOHIIOB, MTPH-
XOOMT K MBICJIH O MepeJade CBOUX 3HAHWM, XOYET MOAEIUTHCA ONBITOM. Y OOHUX 3TO MOTy4aeTcs,
OOJIBIIMHCTBO APYTUX CXOIAT C JUCTAHLIMU U UX MPAaKTHUYeCKe No3HaHus KaHyT B Jlety. B pe3ysb-
TaTe MUCAHO-TIEPENMCaHO OYE€Hb MHOTO JIUTEPATYPhI, Halle4aTaHO OECKOHEYHOE MHOKECTBO MaTepu-
aa.

ABTOpBI B yYEHBIX paHrax, Mpy “TIIOrOHax” WJIM IIPOCTO YMYAPEHHBIE ITYEIOBOAbI JABAT HA
MO3HAIOLIETO HAYMHATEIS KTO aBTOPUTETOM, KTO COJIMIHBIM CTaxkeM. B sureparype o muesioBoacTse
TaK MOBEJIOCh, YeM OOJIbIIIE OMBIT, TEM BECOMEe CIIOBO.

3HaHUsA U OTYACTH OIBIT Y MEHS €CTh, HO I HE CUMTAI0 Ce0sl XOPOILIMM OXOTHUKOM 32 MEIOM,
MO€ X000u Gosiee POEBOICTBO U POETIOBCTBO. [0 MOIOIOCTH B MTUENIOBOAICTBE MEHs OOJIbIle 3a0aB-
JIsl1a pPOMaHTHKa KOUEBOK, TECHBIN KPYT Jpy3el, padoTa B KOMaH/ie €JMHOMBIIIJIEHHUKOB. KTO BHU-
KaJl B HayKy O Iuénax, Obl1 OoJiee yCIelHbIM, a ITaceKka peHTadesbHEN, T0TOMY He 00XOIMIIoCh 63
NpeaTeIbCTBa, YyBCTBA 3aBUCTH, 3aTAEHHOCTH | 37100BI.

IMo HanTHIO 1 06Pa30BAHMIO S TEXHAPh, HO 3aHMMASICh ITUEIKAMHU, ITPUIILIOCH KYCTApHO M3y4aTh
6oranuky. IlepednTsiBasi BCIO JIOCTYITHYIO JIMTEPATYPY, s 4acTO JIOBMJI ceOsl Ha MBICIH, YTO 3TO S
yXke, Tie- TO YUTaJl, IPUYEM CJIOBO B CJIOBO. OIMHAKOBBIE PUCYHKHU, OOMHAKOBHIE (Ppa3bl, OQUHAKO-
BBIE MBICITH ¥ BBIBOJbI. ABTOPBI HE CTECHSIIOTCSI BOPOBATh MPEUIOKEHUSAMH, a03aI[aMy, CTPaHUIIAMH.
XOpOILIO €C/Y U3/1araloTcsl yMHbIE MBICIIH, @ TO IPYTOM pa3 TaKylo aXWHEI0 HECYT, JUBY JAEIbCS.

Wmest orpesien€HHBINA OMBIT MEHS TaKXke “KauHyJ10” HammucaTh BCEOOIIYI0 SHIMKJIONEINIO O
MTYEJIOBOZICTBE. A 4TO, IeJ1-TO, MaTepualia 6e3MepHo, repepadoTal v Beiaan “Ha-ropa”. Ho B 3Tom Kak
pa3 1 Kpoercs Haia oomias 6e1a, aBTop, CTPEMSICh OKa3aTh CBOIO 3HAUMMOCTb, CChUTAsICh HA TEHHUEB,
3a4acTyio B yrogy cebe M3MeHsIeT CYIIHOCTh EPBOMCTOYHUKOB. B pesynbrare NosBIsIOTCS 04epes-
HbIe ¥ BCEOOBEMJTIONHE SHIMKJIIONENY, OCHOBBI, Hauasla, aJJbMaHaXy U MPOYMe MCKITIOUMTEIbHbIE
(pommanTel. Takux MUCLOB 51 HA3bIBAI0 ABTOPAMU ITYEIOBOAUYECKMX POMAHOB.

Korna yunica B JJHENpONETpOBCKOM YHUBEPCUTETE, MHE IPENOAABAIA OYEHb XOPOIINE MeAa-
roru, MHe rpex xanosarbcs. Ciosa npodeccopa 1.1.H. ropsa KoncrantrnHosrya Kocbko Bpesamch
B namsATh: ~[luccepraryst MOXeT ObITh M3JI0KEHA Ha IECATH CTPAHULIAX, HO COIEP/KAHUE ITUX JECATH
CTpaHULL I0JUKHO NIepeBEpHYTh Mup”.

ITamATh OTpE3BUIa MHE MBICIIY, U I PELLIWJI HAIACATh TO, O YEM €LIE HUKTO HE MUCcaJl.

3a asecru et ot 1. W. [IpokonoBrya y4€Hble XOpOLLIO U3YUYWIIH ITUEINTY, €€ CTPOEHUE, (PU3HO-
JIOTHI0. YUEHbIe pa3o0pay Mmyeay Ha MOJIEKYJIbl, TYEJI0BO/Ibl MHOTUX MOKOJIEHUI YCOBEPILEHCTBO-
BaJIM METO/BI ITYEIOBOXKIECHU S, HO BOIIPOC O ITYETMHOM I'HE3/I€ OCTAETCA HE MO3HAHHBIM.

W3HavanpHO, KakoW Obl s1 MH(OPMAIIMOHHBIA MCTOYHHMK HE YHTal, BO BCEX Oe3 MCKIIoYe-
HUSI CITy4yasix TeOpUs O IMUYEJIMHOM THe3Je MPOXOAUT “OesIbIM MATHOM” . ABTOPHI HE 3aBUCHMO OT
paHra BecbMa YKJIOHYMBO U3JIaraloT CBOE NOHUMAHUE MTPOLIECCa, IIPOUCXOASAILIETO BHYTPY ITYETMHOTO
THe3/1a, BCerJa CChUIAIOTCS HAa COOOIIEHM I, HAOMIOIGHUSI U OTIBIT BTOPHIX, TpeThuX . EcTh Macca
SMITMPHYECKOTO OMbITAa, HO HET TEOPUH, KOTOpasi Obl 0OBSCHMIIA TOT OMBIT. HeT cBozma 3aKOHOB 1
IIPAaBUJI, TIO KOTOPBIM MIET Pa3BUTHE ITYEMHOTO rHe3a. OT Takoro TEOpETUYECKOTO BaKyyMa y Imue-
JIOBOJIAa POXKAAETCA CTPaX M HEONPEIeJEHHOCTh, @ PABHO C 3TUM OECUHCIIEHHOE KOJIMYECTBO OLIMOOK
Y TOJIBl KM3HU HAa HAPAOOTKY OIBITA.

Sl He mpeTeHAyl Ha WCKIIIOYMTESHOCTb, HA0OOPOT, B 3TOM OOJACTH HE MOAHATas LeIMHa
PadoThl 17151 MOJIOABIX yYEHBIX. OJJHO3HAYHO HAMIYTCS U TaKHe ITYESIOBOABI, KOTOPBIE CKAXKYT, YTO
s 3aHUMaloch He cBouM jenoM. IIpunumaercs. Ho s ucxoxy u3 Toro, 4ro eciiv Mbl B 00LIel Macce
CHJION MBICTH OyneM OWThb, MyTEM MpOoO M OMMOOK, B OJHOM HAIpaBIeHWH, TO PAHO WM MO3JHO
HaM BCEM BMECTE yAACTCs CO3/1aTh €IMHYI0 TEOPUIO ITUEIMHOIO 'HE3/1a U TOrAA He NPUIETCSA TaaTh,
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BBUKMBYT ITYEIBI 3UMOM WJTK HEeT. Beib IMEHHO THX 3HAHUH U HE XBaTaeT JIsl yBEePEHHOCTH YesIo-
BOLY.

Bo3MOKHO, TO 0 4éM $ U1y B CBOEM OITyCe U MOABUHET HA YyTOK OOIIME 3HAHUS K UCTUHE.

Jl1s HaYMHAIOIIEro MYEI0BOAA OYEHb BAXKEH IEPBBIM IMOJIOKUTEIbHBINA ONBIT. MoOW nepBbli
OIIBIT MPEJCTAN MEPEI0 MHOU B BUJIE HETMOTHOTO OMI0HA YMCTEHIIIEro aKalMeBOro MEna, 3To COObITHE
3apa3usIo MeHsl ITYEI0BOJICTBOM Ha BCIO XKU3Hb. S Harumcan 3Ty KHUTY /1711 HAUMHAIOIIMX ITYEJIOBO/IOB
YTOOBI COKPATUThH TO KOJTMYECTBO OIIMOOK, KOTOPHIE JleflaeT HAYMHAIOIIHIA B Havajie CBOEro IMyTH K
nuénam. [TycTh Bai nepBblil MOJIOKUTENBHBIN OMBIT OyAeT Ooiee MPUITHBIM U 00JIee BECOMBIM.

Kenaio ycriexa!

INamsaTu moeit matepu 3unauae Epumone Ilamenko nocssimaercsi.

[Mrcano mMYeI0BOIOM /17151 HAUMHAIOIIMX MTYETOBOJOB M HE TOJIBKO.

“Ecnu Teopun HeT, TO €€ HEOOXOIUMO CO31aTh”.

“Teopusi cuMTaeTcss MPaBUIIBHOM MOKa He JOKa3aHO oOpaTHoe™.

“He Bepute, caenaiite HAOOOPOT U HACTIAJUTECH BEIUKOJIEIEM COOCTBEHHOTO BEJINIUS .

Bor yxe cempb JieT BHYTpH KeJI€3HOTO UCTIONMHA, B KOPITYCe IMIAralomero 9KCKaBaropa, KUBET
myevHbIi pol. [1o BecHe myeHast ceMbsl JieiaeT MepBblid 0OIET, HapalliuBaeT CUITY, B KOHIIE pa3-
BUTHUSI OTITYCKAeT PO, COOMpaET 3amachl KOpMa, TOTOBUTCS K 3uMe U 3umyeT. [Tuénbl camu 6oproTes
CO BCEMH CBOMMH Heyramu: KJIelamMu, TpuOKaMu, MH(EKIMAMA 1 TPOUYUMH TPOOIeMaMH.

JlaHHBII TTpUMep He eTUHCTBEHHBIN, UCTOPHS HAOMIOAEHUI HACUUTHIBAET MHOKECTBO CITy4acB
BECbMa KCTPABaraHTHOTO paccelieHus MYeTMHBIX PoEB. [1ombiil GETOHHBIN CTONO CeTU OCBEIIEHHUS,
KYTIOJ IIEPKBH, TOpYaIllMe CTalbHbIE TPYObl, CBApHbIE KOHCTPYKIIMHM, BOT JJAJIEKO HE MOJHBIN Tepe-
YeHb OOBEKTOB, TJIe MUYETHI caeanu cede yioT. Bc€ mepeuncieHHoe HOCUT PYKOTBOPHBIN XapakTep,
uckycctBeHHoe. [IpupoaHoii xe cpeoit oOuTaHus muearuHbIX poéB (Apis mellifera) sBisiorcs ayra
JepeBbeB, KaMEHHbIE MJTH KAPCTOBBIE TIEIIEPhl, TOPHBIE PACIIEIMHBI, YIyOJIeH!s B TPYHTE U ITPOYHre
MecTa, O1aronpusTCTBYIOIIME CYIIECTBOBAHHMIO.

Homo sapiens, B Mepy CBOEro pa3BUTHsI U BO3HUKAIOIIUX MOTPEOHOCTEH, TPUHSIICS OI0OMAIII-
HUBATh MYEJ, KOJOABI, OOPTH, IJIETEHKU U JIpyrve M300peTeHUsl TMO3BOIUIA CKOHIIEHTPUPOBATD,
00e30macuTh U YyIpoCTUTh N00buy Ména. Co3maB yned, 4eloBe4ecTBO OKOHYATESIbHO MPUPYUYHIIO
myery.

[epeiigs K yiplo ¥ OTIAIMBIIUCH OT MOHUMAHMS JKM3HU MTYEIMHON CeMbH B MPUPOLE, TUe-
JIOBOJIBI CO3JAJH JUIs ce0s1 IpoOJIeMbl: OpraHu3aIisi 3UMOBKH, KJIE, CIET MYEN, KOpMIICHHE, 3UM-
HUI pactuiof ¥ pouee. M300peTs yieil, yenoBek oOpe3alt MyMnoBUHY UCCIIEIOBAHUI B 00JIaCTH ecTe-
CTBEHHOTO XWJIUIIA posi. Benb MMEHHO MccieoBaHMsI CyIIeCTBOBAHUSI ITUEN B €CTECTBEHHOH cpefie
JOJKHBI OBUTH J1aTh UCTHMHHYIO KAPTUHY MIOHMMAaHUS yXO/1a 32 MYETUHBIMUA CEMbsIMU B YibsiX. HUTh
Obl1a 000pBaHa, M TOJBKO OAMHOKHE E€CTECTBOMCITBITATENM IMBITATUCh 0OOCHOBATh 3aKOHOMEPHOCTD
oOuTaHus BUAA B Ipupoze. YJiel Mo3BOJIsLIT MUEIMHON CEMbEe CYIIIECTBOBATh, HO BBU/y HECOBEPIIIEH-
CTBa, UCKaXaJI CYTh YCJIOBHI XHU3HeoOecrnedeHus cembr. @paza “ yiei JoKeH ObITh yIOOHBIM /IS
MMYEJI0BO/IA U TEPIIMMBIM VIS ITYEN “ 3aBeJia MYEJIOBOJOB U YYEHBIX B TYITUK.

B cucreme ucka:kéHHOM JeHCTBUTEIbHOCTHIO HEBO3MOKHO YCTAHOBUTDH 3aKOHOMeP-
HOCTH M O3HATH MCTHHY.

W3yyast 5ki3Hb TYEIN TOJIBKO B YJIbsIX, MHOTHE YUEHBIE, MCCIIEIOBATEILCKHIE TaAOOPATOPHH, OTIBIT-
HbIe CTAaHLIMKM U MHCTUTYTHI KCKAJIM OTBETHI HA CUCTEMHBIE OIIMOKH ITYEIOBOJIOB ¥ HE HAXO/WIIHU HX.

3a IBECTH JIET, C MOMEHTA CO3/JaHM s IEPBOTO PAMOYHOTO YJIbsl, YUEHBII MUP JOCKOHAJILHO U3Y-
YHJI TTYeTy, MaTKy W TPYTHsI, TYETOBOIBI YCOBEPILICHCTBOBAIM METOIB! BOXKICHUS MTUYENT U MOAHSLIH
MX Ha BBICOKHMI IPO(heCCHOHATBHBIN YPOBEHb, HO JI0 CUX MOP OCTAETCS OEJIbIM MSTHOM BOIMPOC BHYT-
PEHHEro B3aUMOJEUCTBUSI 0coOell posi. MexaHu3M 0Opa30BaHUsI 3UMHETO KJ1yOa, MOPsI0K POSHUs
CEeMbH, 3UMHSIS SIMLIEKIa/IKa MaTOK, MPOIIeCC 3arlapuBaHusI Y€, BBDKMBAHUE POsI OT KJIEIIeH B pH-
poIe U MHOKXECTBO JAPYTMX BOIPOCOB M TOHKOCTEH, Ha KOTOpPBIE HET yOeUTEeIHHOrO OTBETa. 3a Ba
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BeKa Y4EHbIe MYKH, POBe/Ist OECUNUCIEHHOE KOJIMYECTBO OMBITOB, CMOIJIA TOJIBKO IyTEM JOMBICIIOB
Y TUITOTE3 3aIOJHUTh 00PA30BABIIIAIACS BaKyyM.

Ho o6mas mpo6iema B TOM, 4TO Ha TaKOW HAyYHOH Oa3e mrcaTe i MUeJTOBOTYECKIX POMAHOB,
TBOpPA CBOU COYMHCHMA, 3a4aCTyIO IIpeajiararoT HHCpOpMaL[PIIO, MMpOTUBOPEYAILYIO UICTHUHE Bemeﬁ B
MIPUPOJIE, a IMYEIOBOJIB, OCOOCHHO HAYMHAIOIIME MTYETOBO/bI, N3HAYAIBHO TOIYYaloT JIOXKb, HEOMpe-
JEeNEHHOCTD U (paHTaCMaropHuio.

OTBeThl Ha KMBOTPEIICIIYIIHUE BOIPOCHl HEOOXOAMMO MCKATh B MPUPOJHOM SKWJIMIIE MTUYET.
OueHb AaBHO BO3HUKJIA IOTPEOHOCTH 3aryISTHYTh B IYTUIO K IMYETKAM.

IlaBaiite 3arisiHeM BMecTe!
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3ABJIVKJIEHUS YUEHBIX

1. OHIMBKA JIOPEHIIA JIOPEHA JIAHI'CTPOTA

B Poccun B 2017 rony Bbiuia MoHorpagus npogeccopa A. I'. ManHanoBa ¢ coaBTopamu
(manee mpoceccop, A. I'. ManHanoB, yuéHble) o Ha3BaHUeM “ TeXHOJIOrus1 MpOM3BOICTBA TPOAYK-
TOB ITYEJIOBOACTBA I10 3aKOHAM IIPUPONHOro craHjapra”. JlaHHoe m3naHue nocesmeHo 150-neruio
Poccuiickoro rocypapcrsenHoro ynusepcurera MCXA umenn K. A. Tumupsasesa. o cytu, MoHo-
rpacus fABISETCS KBUHTICCEHLMEN BCEll HAyYHOM M MPAKTUYECKOH MBICIM B ITYEJIOBOACTBE, HO
TOJIBKO HE 10 NPUPOIHOMY CTaH/APTY, Ha KOTOPOM TaK YCTOMYMBO HACTAaUBAIOT YUEHBIE.

Tak B pabote mpodeccop yTBEpKAAET, YTO OTPAOOTAHHBIN BO3/IYX IO IPHUPOIHOMY CTaHAAPTY
pacnpeensercs B yiabe MoJ MOTOJIKOM MONEePEK PaMOK M YXOAUT MO Kpaio FHE3/1a B BO3/1yXOBOJbI.
310 rpydas ommoOKa U UCKakeHUe 1eUCTBUTENBHOCTH.

B npupogHoM craHgapTe, )KWIIUILE Pos, TEMIBIA BO3LyX HUKOI/IA HE paclpeessieTcs Mo BepXy
rHe3/1a TOoNepeK COT U TeM Oosiee He OIyCKaeTcsi B OOKOBbIE BO3JYXOBOJBI, KOMX M HET BOBCE.
E’xesiHeBHas1 ce30HHAs PAKTUKA MUPOBOT'O MTUEIOBOACTBA MOJHOCTBIO EPEUEPKUBAET TEOPUIO KOH-
BEKLIMOHHBIX TOTOKOB BO3/yXa B MOTOJOYHOM YacTH THe3ja Mmuén. MHOrue ThICSYM MYESIOBOIOB
MHCTPYMEHTOM MHOTOKPATHO CUMILAIOT C BEPXHEH IUIAHKM PaMOK BOCKOBbIE IOCTPOWKH, KOTOPBIE
NPENATCTBYIOT IBMKEHHMIO Bo3ayxa. [1o qaHHOMY (bakTy cyiiecTByer Jaxe JIoKHasi TEOpUs O 3aria-
cax BOCKA HaKalJMBaeMbIX IMYEJMHOW CEMbe AJIs1 UCIIONb30BAHUSA TP MOCTPOUKE COT U 3aKPbITUSA
s4yeek. Yro xe 31o?

ITuénanl cTPOSIT CTEHDI!

[Tuénbl cTpeMsATCs NepeKphiTh BCAKOE JBUKEHHME BO3/yXa IMOBEPX THe3/ia Monepeék pamok. U
€cJIM UM He MellaTh, TO K KOHIly CE30Ha BECh 3a30p HaJl paMKamM OyAeT 3acTpOeH M Majlo TOro,
KaK/I0W YJIOUKHM OyeT COMKHYT B CIUIOIITHOW TOTOJIOK U3 BOCKA.

Ho He BuHa B TOM ITpodeccopa ¢ coOaBTOpaMu, OHU TOJIBKO 1OC/IEI0BaTeNIN, KOHCTPYUPYs CBOM
yneid, ommoky ponyctun Jlopenny Jlopen Jlanrcrpor. Co3naBasi mpocTpaHCTBO Hajl paMKaMu, H300-
peTaTesib HapyIvII 3aKOH TEeTIOBOM JIOBYIIKH TUETMHOTO posi (0 3aKoHe aaiee). Omuoka nepekove-
BaJla B APyrue KOHCTPYKLIMHU U BCEMM TBOPLIAMM BOCIIPMHUMAJIACh Kak JokHasA. Ha ceronHAmHumii
JIeHb 3Ta OIIMOKa MPHUCYTCTBYET BO BCEX CHCTEMaX PAMOYHBIX YJIbEB.

B nymie BepxHss yacTh THe3/a MO YIOYKaM TepMETHYHA ISl BCSAKOTO JBMKEHUs BO3JyXa
nonepék pamok. I10Tos0k B ayrijie HOKPHIT IPOINOIUCOM, BOCKOM M UMEET MPeJOCTaTOYHYIO TOTIIUHY
JPpEeBECUHBI IEpeBa B KaueCTBe TEIION30/1ATopa. Ha OCHOBaHMM 9TOr0 NOTOJIOK B YJIbSX JOJIKEH OTBE-
YaTh TPEM 00s13aTeIbHBIM TPEOOBAHUSIM, OBITh T€PMETHYHBIM, TUT'POCKOIMYHBIM U TETUIOM30JISIIOH-
HbIM. “I'epMEeTYHBIM”, UCKJIIOYAET BCSAKOE ABMKEHHME BO3/yXa MOBEPX paMoK. “I'MrpockonuyuHemM”,
NPEnATCTBYET IPOHUKHOBEHUIO U MPOMUTKU BJIArOM, YTO CHUKAET TEIJIOM3OJIALIMOHHbBIE CBOMCTBA
Y CIIOCOOCTBYET Pa3BUTHIO IpHOKa. “Tenyon301sa1MOHHBIM”, TO3BOJISET AJIUTEIBHO COXPAHATh IPU-
eMJIEMbIIi TMana3oH Temrieparyp B rHe3ae. ClieoBaTebHO, B YIbsIX BEPXHUE YJIOUKH JOJKHBI ObITh
repMETUYHO NEPEK PBIThI, IOTOJIOK JIEKUT Ha pamKax. M Bce B opuH rosoc: ” ITuénsl ke ero npukpe-
AT K paMKaM IPOMOJIMCOM, ¥ OTOpBaTh He OyAeT Bo3MOxHOCTH!”. [IpaBMIIbHO, @ KTO yTBEPKIALT,
YTO TIOTOJIOK JOJKEH OBITh IIETBHBIM U JKECTKUM.

JI7151 BBIXOJA M3 TOW CUTYallMX €CTh ABa MYTH.

[MepBeIii, CNOMB30BaTh HAOOP MEPHBIX TUIAHOK, KOTOPHIMH 3aKPBIBAIOT CBEPXY MPOCTPAHCTBO
MeX]ly paMKaMu. Takol Moaxo/ UCTIONb3YIOT B CBOEH MpakTUKe poccuiickuil muenoBo A. E. Koa-
7€B U ero nocnenoparesy. CoyeTaHne BEpXHUX OpPYCKOB PaMOK U IJIAHOK JA€T POBHYIO [IOBEPXHOCTb,
yIOOHYIO JJIsl PEryJMPOBKM YTEIUIGHHEM TeMIIepaTyphl, B MPOCTPAHCTBE HAJl MUETMHBIM KIYOOM.
Heo06xonumo oTMeTUTh BhICOYaHIyI0 3(h(eKTUBHOCTh MPEIOKEHHOIO BapUaHTa 1o BCeM Tpedo-

9



K. 1I. [TAIIEHKO. «[T4énpl BEIOMpPAIOT METaILI»

BaHUSIM K CBOJY ITYEJIMHOTO XUJIMIIA U OCOOEHHO COXPAHEHWIO TeIlla, HO TaKoW MpuéM Tpedyer
TOTAJIHOW YHU(PMKALMK U CTaHAAPTU3aLMKN PaMOK, a IMOCTOsSIHHAS MOJTOHKA IUIAHOK CTaHET OTHU-
MaTb OYeHb MHOTO BpeMeHH. Kpome Toro, HeloCTaTKOM €CTh BbICOKasl TPYJOEMKOCTb, YTO BEChMa
HepalMOHAJIBHO B MPOMBIIIIIEHHBIX MaciTadax. Kak rmokasbiBaeT MpakTUKa, STOT METO/ IPUMEHSI-
eTCsl Ha JIIOOUTEJIbCKUX TaceKax U XOPOIIO ceOsl MPOSIBIISIET, IO3BOJISIET YIUTH OT MO3JHEr0 OCEHHETO
pacruiofna U paHHero pacruiofia B 3UMMHUE repuoj (00 3ToM aasee).

Bropoii, npuMeHeHre B KauecTBe NMEPEKPHITUS NACTUYHBIX MATEPUAIOB, UMEIOIIMX HU3KHE
a/iIre3MOHHBIE CBOVICTBA 10 OTHOIIEHUIO K BOCKY Y MPOIOJIKCY, HAIIPUMED, MOJIUITUIIEHOBAS TIEHKA.
Hcnonp30BaHre MENIKOBUHBI, XOJICTa WM Mxa, Kak coBeTyloT yuéHble (E. K. EcbkoB), Henpuem-
JIEMO, aHAJIOTUYHO M IPUMEHEHHE TMOKMX OTPaKAIOIIMX TEIUIOM3OJISIMOHHBIX TOKPHITHNA (TIOTHU-
3011, (DONIBIOM30JI U TIPOUMe MOAOOHbIE MOKPHITUs). B mepBom ciydae, naxke Oyaydd TOKPHITBIMH
MIPONOJIMCOM, MaTeprasibl BIIUTHIBAIOT BJIAry, YeM M CHMXKAIOT TEIJIOW3O0JISILIMOHHBIE CBOMCTBA, a BO
BTOPOM, ITYEBI U3PEIIETAT MOKPBITHE, AOCTATOYHO BCIIOMHUTH NPUMEHEHUE 3aCTaBHOHN (ppaHIy3a
M. T'uiime.

Heo6xomumo uckars Matepual.

[NonuaTnieHoBast TNIEHKAa HETUTPOCKONMYHA U TEPMETUYHA, HO UMEeT OUYeHb OOJIbIION Heo-
CTaToK, Oy/Ily4H Ha TPaHUIIE IBYX TEMIIEPATypPHBIX Cpejl Ha TIOBEPXHOCTH, CO CTOPOHBI C HoJiee BbICO-
KOW TeMIepaTrypoii, Ha Hell obpasyetcsi poca. [IoaToMy npuMeHeHHe TIEHKA BO3MOKHO TOJBKO C
IJIOTHO IIPUMBIKAIOLIUM K HEW JOCTATOYHO TOJICTBIM CJIOEM YTEIUTUTEN S, YTO TIO3BOJIUT EPEMECTUTD
TOYKY POCHI B TEIUIOM3OJISAIIMOHHBIN cJI0i. [Tpr 3TOM 00513aTeIbHO AJ1s1 YTEIJIEHHUsI CO CTOPOHBI OOKO-
BOW CTEHKH YJIbsl HEOOXOIMMO TOCTaBUTH TEIUIBIE 3acTaBHbIE. Takoi moaxon Oosee Mpor3BOAUTENIEH
Y MOXET UCIIOIb30BaThCs AJIs1 3MMOBKH MPOMBIIUIEHHBIX NaceK. B JaHHOM KOHTEKCTE MOJIE3HO YIIo-
MSIHYTh O IPUMEHEHHUH B YJIbsIX JOCTATOYHOW JIOHHOUM BEHTWJISIIIUKM, HO 00 9TOM Jajiee.
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2. TIPOTUBOPEYUE NHTEPECOB

[MpocmarpuBast muTepaTypy MO TEXHOJIOTMH OTOOpA MENA, Y MHOTHX aBTOPOB MOXHO BCTpe-
THUTB 11 cOOpa MEa peKOMEHJAIHIO 110 YBEJIMUYEHHIO MTPOCTPAHCTBA MEK/y PAMOK B ME/IOBBIX KOp-
nycax ¥ HajcraBkax. [IomoOHBIN MPUEM MO3BOJISET YBEINYUTh IITyOMHY MEJOBOM SYEHKU U COOT-
BETCTBEHHO 0OBEM CKJIAIUPyeMOro muénamMu Ména. Kaxkaomy muesioBoxy mpusATHO IepkKaTh B pyKax
TaKyl0 paMKy, IyIlla pagyercsi, yBecucras, ¢ OapXxaTHbIM MOKPBITHEM, TIO0 HEH JIETKO CKOJBb3UT HOX
IJIs1 CHATHS 3a0pyca U MeJIOBbIe CTPYH CTEKAIOT PyUYbEM.

B cBoeli sH1MKI0NEAMM aMepuKaHCcKkuii mpeanpunumaresis A. 1. Pyt (1959 r.) ormedaer ¢akr
MOJTyYeHM I MeJJOBOM PaMKH TOJIIIMHOM 10 50 MM U 3TO HE TIpe/iell, CYIECTBYIOT UCTOUHUKH, UH(OP-
Mupymoiye o 70 MM TONIIMHE, HO HE 3TO IIaBHOE. B nepcriekTuse, Korjaa NpuxoauT BpeMsl CKJIa bl
BaTh THE3/I0 IMUEJIMHON CEMbU Ha 3UMY, ITYEJIOBOY IPUXOAUTCS UCTIONb30BATh YTOMIEHHBIE (Dypaxk-
HBlE ME/IOBbIE PaMKHU B yabsiX A. PyTa unm pacruiogHble paMKU C YTONIEHHOW MEJOBOW YacThio B
yibsix 111, [lagana (ciona cieyeT OTHECTH U PaCHIMPEHHOE PacIioiokKeHHEe paMOK B KOPMOBOM YacTu
THE3/1a TP 3aKapMJTMBAHUM MTYEN Ha 3uMYy). MHOTHe He BUIAT B 3TOM MPOOIeMbl, H3001ITHe KOpMa
Xxopoirasi 3MMOBKa. [la v Teopusi Ha 3TOM HactauBaeT, Haripumep, B. B. Poquonos u 1. A. Illabap-
I0B B cBoel kHure «Eciiv Bbl nMeeTe mYET» OAHO3HAYHO YTBEPXKIAIOT, ISl XOPOIIIeld 3MMOBKHU Y&
JOCTAaTOYHO, YTOOHI B YJIbsIX OBLIO MHOTO MENA, Wi B «OCHOBaxX muesioBojicTBa» (aBrop B. H. Kopk)
COBETYETCS pa3BUraTh paMKU Ha 3UMHUI TIEPUOLL.

[To3uuus nuenoBoga sicHa, a, KaK ke, M4&JabI?

B nipenpinymem pazaene (OmmoOka JI. JI. JlaHrcTpoTa.) Mbl paccMaTpUBaIN CeUeHHe TTPUPOJI-
HOT'O JKWJIMIIA TTYET B qyIUIe iepeBa MoMepeK coT, oopatumcs K Hemy eni€ pa3. Kak Buaum, B 1ioc-
KOCTHU CEYEHHsI COTBI CTPOrO MapasliesIbHO CBUCAIOT B HU3, 3a30p MEXAy coTamu (pukcupoBaH. Kax-
OBl COT B BEPXHEW MEIOBOM YacTH paclIMpeH. 3aTeM B PacIUIONHON YacTi OOKOBBIE TIOBEPXHOCTH
COT MapaJjuvieibHbl, & B HUKHEN YaCTU UJET YMEHBIIIEHUE TOJIIMHBI, 3aBEPIIAIOIIEECs 3aKPYIJIEHUEM.
MHOrouncjaeHHBIMHM 3aMepaMK UCCIIEIOBATeNIe YCTAaHOBJIEHO, B PACIUIOAHOM YacTy FHE3/la paccTo-
SIHAE MEX]ly COTaMHU B CPEJJHEM COCTaBJISIET 9 MM, OHO XK€ COXPAHSETCsl ¥ B JIOKE 3UMHEro Kiyoa,
paccTosiHie MEXIy MeJOBOH YacThbio COT 6-7 MM. DT0, MOKATYH, EAMHCTBEHHOE MECTO B IIPUPOTHOM
MYESTMHOM KWJIHIIE, TJIe CTPOTO BBHIMOMHSETCS 3a30p cBOOOAHOTO rpoctpadcTia JI. JI. JlaHrcTpoTa,
B TO BpeMs KaK B YJIbsIX BHYTPEHHUIN 00BEM U3pe3aH STHM IIPOCTPAHCTBOM.

JLJ1s1 TYeTMHON CeMbU Ba)KHBI JIBA ACTIEKTA: MEPBBIN — K KOHILY 3MMOBKH, UCTIONb3YS MEM, ITYEITHI
OCTaHyTCSI HA COTaxX C PaCCTOSTHUEM MEXk]1y COT B 9 MM (IeTalbHO B IPOIOJIKEHUSIX ); BTOPOM -ITUEITBI
KOHTPOJIMPYIOT LIEIOCTHOCTh 00BEMa MEk Ly COTOBOTO MMPOCTPAHCTBA B KAXKIOH YJIOUKE, IMEHHO 3TOT
(bakTOp 3acTaBisieT MUEN yMEHbIIaTh 00BEM IMPOCTPAHCTBA HAJl KITyOOM JI0 ONTUMAJIbHOTO. 320CTPSII0
BHUMAaHUE Ha BTOPOM aCIEKTe, MYEJIbl KOHTPOJHMPYIOT BO3AYIIHBIA COCTAaB M TeMIlepaTypy B
00béMe KaxK/10i KOHKPeTHOM yJI0UKH. ([leTanbHO B 3aKOHE TETUIOBOM JIOBYIIKH ITYETHOTO POSl.)

Ha nuiio kongmukT untepecoB. [TyenoBon Becomee. B urtore, muennHasi ceMbsl MOMagaeT B
TSDKEIBIE YCJIOBUSI BbDKMBAHUS. PacliMpeHHble pacCcTOsSIHUS MEX/1y paMKaMu M CMEILEHHE paMOK
BEPXHET0 KOPITyca OTHOCUTEJIBHO PAMOK HMKHETO pa3pyllaloT HEJTOCTHOCTh Kak /10U YJIOUKU U BCETO
rue3ja. BecHoil muenoBoap! yAUBIISIOTCS HETIPEICKa3yeMOCTH Pe3y/IbTaTOB Kak/10W 3UMOBKH.

1 nogenom, 4ToObI TYENT HE OOMKAIIN.

Kak pazpemmrs nporuBopeuue?

B npakTuke mienoBoacTBa orpodOBaHbl M JABHO MCTOIb3YIOTCS TPU METO/IA PEIeHH s JaHHOM
POOJIEMBI.

CkaHIuHaBCKUM. B CKaHIMHABCKUX CTpaHaX OCEHbIO MYEJT CTOHSIIOT HA paMKH C BOIIMHOM U,
MyTEM Pa30BOTrO 3aKapMJIMBAHUSI, 3aCTABIAIOT OTCTPOUTH COTHI, IEPEHECTH MOIKOPMKY, CHeJIaTh MEN
Y 3aKpbITh BOCKOM siuerku. IIpu TakoM moaxone reoMeTpus rHe3/ia B yiibe ujeaibHa. EnuHcTBeH-
HOE B YE€M OImmbaeTcst MIeIoBol, 3TO MUpHUHA yIouKu. KoHeuHo yTernsieHne, KOHEYHO COOTBETCTBUE
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00bEMa MIET 00BEMY THE3OBOTO MPOCTPAHCTBA U MPaBUJIbHAS BeHTWISIU. [10 TaHHOMY MeTomy
Jlake TIOPOJIbI I0’KHBIX IIUPOT (MTAIBSHCKAS) XOPOIIIO MEPEHOCAT CYPOBYIO JUIUTENILHYIO 3UMY.

KopmoBoii. 9TUM METOI0M MOJIb3yeTCs] BECh KOMMEPUECKUN MTYEIOBOIHBIA MUp. Y MYEN U3
rHE3/]a YaCTUYHO WJIU TIOJTHOCTBIO 3a0MpatoT Bech MEN, (POPMUPYIOT OOBEM THE3IOBOW YaCTH YJIbs,
a MocJie pa30BO WM B JIBa — TPU NMPUEMA 3aKAPMJIMBAIOT MHBEPTUPOBAHHBIM CaXapHbIM CHPOIIOM.
[Tuénbl cY4ET HU3KOHM CeOECTOMMOCTH METOJI IIPUMEHSIETCS] B MACCOBOM TPOMBIIIIEHHOM TTPOU3BO/I-
CTBe.

®ypaxHeii. Meton npuMeHsIeTCsl B CTydae SKOHOMUYECKOU 11e71ecO00pa3HOCTH, KOraa IieHa
Ha MEJ cou3MeprMa C LIEHOM Ha caxap W pa3Mep Maceku MmpuemsieMm Io tpyao3arparam. s muén
JaHHBII BApUAHT caMblil HavuTydrid. Kak Obl He pacXBaJMBaJIM CaXapHYIo TIOAKOPMKY, MENA elo He
3aMeHUTh. PypaskHbIe MeIOBbIE PaMKH C MPABWJIBHOW T'eOMeTpUel OTOMPAIOT B KOHIIE BECHBI WU
HayaJie JieTa, Korja apXUuTeKTypa mIeJTMHOr0 CTPOUTEIbCTBA MTPOSIBIISIETCS] B HAWJTY UIlIeM BUJIE, U Xpa-
HSAT B COTOBBIX X PAHWJIMIIAX 10 MOMEHTa (POPMUPOBAHUS ITUESTTMHBIX THE3 HA 3UMYy. BakHbIM acriek-
TOM B 3TOM BOITPOCE €CTh KAYECTBO MENA, MPUEMIIEM MEJT CBETIBIX COPTOB C HU3KOM CTENEHbIO KPU-
crajui3aii. Ho uaeaibHbIM /11 paccMaTpUBaeMOro MeToa SIBJIsSIeTCSl BApUAHT, KOTAa MeJOBbIe
(pypakHble paMK1 KOMILIEKTHO 3aIOTHSIIOTCS IMUEIaMu M OHU BCeria HaxoasTcs B yibe. [Ipu Takom
MOJXO0/I€ Pa3HOBUIHOCTb MEIA HE MUMEeT 3HAUeHUsI, a UMeeT 3HAYeHHE MECTOHAXOXKIEHUE MEIOBBIX
paMOK, HaJl THE3/I0M, Kak B JIyIlie, U COOTBETCTBHE MOMEPEYHOro ceueHus: 00bEMa KOPMOB TOTepey-
HOMY CEUeHHIO 00bEMA MTUEIMHON ceMbH. B 3TOM cityyae MeIoBble paMKU TIOCTOSTHHO PacIiOIOKEeHBI
B TEIUIOBOM JIOBYIIIKE MTYETMHOTO POsi, TeMIieparypa B KOTopol He omyckaercst Huxke 200C.

JIwo6o0ii B Ména, coOpaHHbBIN MUETaMu, 3aNie4aTaHHbIN B COTaX U XPaHSIIHIICS PU
TeMIlepaType mueJHHOH ceMbH HA/l THE3/10M, /INTUTEJbHOE BPeMsI COXpaHsieT CBOM KOPMO-
Bble CBOMCTBA.

3HAaKOMO B KOHTEKCTE 3TOM TEMbI PaCCMOTPETh BOIPOC O KaJOBOW Harpy3ke MUY€sl BO BPEMs
3UMOBKU. Bce cKka3bl YUEHBIX, JOKJIAIBl HAYYHBIX JIAOOPATOPUH, MUCCEPTALIMHU, BHIBOIBI KOMUCCHIA
[0 UTOTaM TUTOXOM 3UMOBKH MaceK 00 WCIIOb30BAHUM HEKAYECTBEHHBIX KOPMOB OCCIIOYBCHHBI U
SIBJISIIOTCSL JIUIIb CJIEACTBUEM HEMTPABWJILHON OpraHu3aliiy MYeTMHOro rae3a. YpesamepHas KajaoBas
Harpyska y I4€ia Mo UToraM 3MMOBKH, 9TO HE 3aKOHOMEPHOCTh MPUPOIbI, 3TO HEBEKECTBO, KOTO-
poe MPOSBJISIOT YYEHbIE U MTUEIOBO/IBI [0 OTHOIIEHHWIO K CBOMM NUToMIaM. HarnparmBaercs: Takoit
KamaMOyp, MIEN CTaBAT Tiepe/1 (pakToM, 3UMYHTe Tak, KaK MBI BaC yYUM, a O TOM, 4TO OBLIO MUJLIH-
OHBI JIET JIO0 TOTO, 3a0y/bTe, MBI YMHee Bac. B pe3ynbrate yuéHble, a B IEPBYIO OUYepe/lb MUETOBOJIbI
€KEroJHO MOKHWHAIOT IJI0/Ibl TAKOTO HAYYHOTO HUTWJIM3MA 0 OTHOIIEHHUIO K TIPUPOJE.

[Tuénbl, XUBYyIIME B IPUPOE, CBOUM OBITHEM yTBEPK/IAI0T HECOCTOSATEILHOCTh TEOPUU O UPe3-
MEPHBIX KaJIOBBIX HArpy3Kax Mpy UCIOIb30BaHUH HEKAaUECTBEHHBIX KOPMOB, €CJIU, KOHEYHO, OHU He
OTpaBJICHbI WM HEHATypaJIbHBL. Tam, rae y MpUpOIHbIX MU MepenoNHsIeTCs KUIIIEYHUK, TIETHI He
*uByT. [lepenonHeHre KNIEYHUKa, ITO Pe3yIbTaT HEMPaBUIbHON KOMITOHOBKY I'He3/1a B YJIbe M CBSI-
3aHHBIC C STUM Ype3MEpPHBIE 3aTpaThl OMOJIOTMYECKOTO pecypca IMYET Ha CO3JaHne B 00bEME MIesTH-
HOT'O THE3/1a MUKPOKJIMMATa JUIsl 3UuMyloliero kiyoa. Kak ToibKo muesioBosl HayduTCsl OpraHu30BbI-
BaTh 3UMOBKY IMUEJIMHBIX CEMEH MO MPUHITUITY MPUPOIHOTO KUJbsI ITYEN, TO OTIMAAYT BCAKUE CKa3HU
O TIEPEeTOIHEHUY KUIIIEYHHUKA Y TTYET, ¥ BCE TUITBI MeIOB OYIyT MCIOJIL30BATHCS JIJIs1 3MMOBKH. DTOT
(akT sABNIIETCS HEOTHEMJIEMOU YaCTHIO CYITIeCTBOBAHWS M BBDKUBAHUSI ITUYEIMHBIX CEMEl B IPUPOJIE,
9TO 3aKOH MPUPOJBI.

OcoOeHHOCTH MENA U POJTb MEJIOBBIX COT B IIPUPOTHOM KIJTHIIE ITIET PACCMOTPHUM B aJIbHEN-
IIMX pa3jenax.
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3. YET 1 HEYET COT B IPUPO/JHOM KHAJINIIE IMYEJI

Ecnu paccmaTpuBath NpUPOIHOE KMITUILE IMYET, TO MOKHO KOHCTATUPOBATH (PaKT HEUETHOTO
KOJIMYECTBA MTOCTPOEHHBIX COT. B cBoei MoHorpadgun “TexHosnorus npon3BoAcTBa MPOAYKLIMH IT4e-
JIOBOZCTBA MO 3aKOHaM IpUpojHOro crangapra” npodeccop A. I'. MaHHanoB ¢ coaBTopamu CBs-
3bIBAIOT JaHHBINA (PEHOMEH C TOJspU3alliell MAarHUTHOTO TOJISi COT M MIPU STOM BBOASIT MOHSTHE
TOYEYHOT'O MOJIOKUTETBHOIO MArHUTHOTO 3apsijia, YTo, MO CYTH, SIBJISIETCS, YeM-TO HOBBIM B TEOPUH
NIEKTPOMArHUTHOTO TOJIsl. B AMCKPETHOCTH JIMHUMIA MarHUTHOTO TIOJISL MYCTh pa3OUpaloTcs yUEHbIe
OUONIOry ¢ YYE€HBIMU (PU3MKAMH, a MBI C BAMUA PACCMOTPHM MCTUHHYIO TPUYHUHY HEUETHOCTU COT B
MIPUPOJHOM KWJINALIE ITUYEL.

Kaxapiii muenoBoa, padortast ¢ mIEIKamMu, MHOTOKPATHO 3amMeval CUMMETPHUHYIO OTKJIAAKY
MAaTKOW SIMI] Ha KaKI0W U3 CTOPOH paMKu. OCOOEHHO 3TO 3aMETHO B 3UMHEM KilyOe, KOorja MaTka
HAYMHAET PAHHIO OTKJIAAKY sivil. CUMMEeTpUYHAas OTKJIaJKa MAaTKOM SIMIT BCEeraa HAOJI0aeTCsl Py
OCBOEHHMHU HOBBIX PAMOK M OY€Hb PEIKO BCTPEUaeTCsl KJIaIKa SUIl C OJHOU CTOPOHBI, HO TOT/A C JIpy-
TOM, TYEHKH, 3aMOTHEHHBIE MEIOM U 3TO TOJIBKO B CUJIBHBIX CEMbsIX. BBIBAIOT ClTy4yau, KOTjia Ha pamMKe
OJIHOCTOPOHHSISI KJIafKa sIMIl, a C JPYrOi CTOPOHBI IyCThIE COTHI WJIM HE OTCTPOEHHAs BOILMHA, HO
TAaKOU BapUaHT BOZMOXEH, €CJI PAMKY MOINMpaeT TEMIas 3acTaBHAas MM paMKa ITPUCTaBJIeHa K yTel-
JIEHHOUW CTOPOHE KOpIyca yibsi. DTO MOATBEPkAAET (PakT TOro, 4To HE YJIOYKa, a COT, HA OCHOBE
COXpaHeHHsI TETIOBOro OaJlaHca ¢ 00erX CTOPOH PAMKH, SIBJISIETCS] IEPBOHAYAIbHOM YaCcThio POEBOTO
CTPOUTENILCTBA. B3Th K MpUMeEpy rUTaHTCKUX MeJJOHOCHBIX TTYEN ( Apis dorsata ). DTU MUENbl CTPOAT
OIMHApHBIE COTHI OOJIBIIIOTO 3a TUiomaapio pazmepa (1,8 M x 0,9 m). Brarogaps KIMMaTHYeCKUM
ycnoBusm Muauu, muénel, o0nenus coT, 6e3 TpyJa Ha MOBEPXHOCTH PacIlIofa MOAIEPKUBAIOT TEM-
nepatypy B 380C(311K). WNutepecHo 6 ObuTO, ecy Obl MUYETBI Opaiv 32 OCHOBY YJIOUKY U Ha
MapauIeNIbHBIX CTOPOHAX COT BRIPAIIMBAIIN PacIuion. B aToM ciryuae MaTka KJj1aja Obl sIiIa Ha X001 -
HOE JTHO STYEHKH, Y TMYMHKU U KYKOJIKH MIepeJHSIsI YaCTh COrpeBajach, a HUKHsISI HAXOIUIACh B 30HE
HeTIpUeMJIEMOM J1s1 pa3BUTHSI TemriepaTtypbl. K MecTy ciieayeT OTMeTUTb, 4TO pacIijiof cam cedst He
rpeeT U He MOJJIePKUBAET HEOOXOIUMYIO TeMIIEpaTypy, PACILION OCTOSHHO TMOIIONIAET TEIUIOBYIO
sHepruio. [Iporiecchl pa3BUTHS U MPEBpaIlEHNs BO B3pOCIy0 0co0b TpeOyIoT B 00bEME COT 3aTpaT
3HAYMTENILHOTO KOJIMYeCcTBa Teruia. [ eHepaTtopamu 1 peryisiTopaMu TeIUIOBBIX MTPOLIECCOB BBICTYTIAIOT
TYEBI.

Menossie muénel (Apis mellifera) neppoHa4aabHO CTPOAT LEHTPAJIbHBIN COT (UUCIIO HEUYETHOE).
[To 06e CTOpPOHBI OT HEHTPAIBLHOTO, €CIM MO3BOJISET CHJIA MTUETMHOW CeMbH, OJHOBPEMEHHO BO3-
JBUTAIOTCS COTBI «3KPAHUPYEMOT'O TUIaHa» (B CyMMe TpH — 4KciIo HeuéTHoe). He ciepyer noHumars
(bakTOp CTpOUTENHCTBA BTOPMUHBIX COT, KaK KaKyl0-TO CHIEHMATM3ALIMIO B TYEJIMHOM CTPOUTENTHCTBE .
Ecian nuesinHasi ceMbsi HMeeT JOCTATOYHBII YHepreTHYeCKuii NOTEHHAJ 1JIs1 TOr0 YTOObI
HA OMNpe/eJIEHHOM PaCcCTOSIHMU OT MOCTPOEHHOT0 COTa NOAePKUBATH TeMNepaTypy AJsi
CTPONTEJbLCTBA CJIEIYIOLIEero coTa, TO TaAKOIi cOT OyaeT 00s3aTebHO cTpouTcs. M takoi cot
OylleT CTPOUTHLCS JI0 TeX TOp, TIOKA B 30HE CTPOMTEIILCTBA MOAJICPKUBACTCS TEMIlepaTypa, COOTBET-
CTBYIOIIAsi CTPOUTENIBCTBY COT. JlasibHelIee CTpOUTENbCTBO 3aBUCUT OT CHJIBI POSi, YCJIOBHIA CPE/Ibl
B 30HE CTPOUTEJBCTBA U BEIETCSI CTPOr0 CUMMETPUYHO OTHOCHTENIBHO LIeHTpasibHOro cora. CTporo
CUMMETPUYHO, TIOTOMY YTO TEMIIEpaTypa Ha HEHTPAILHOM COTe sIBJIsIeTCsE 0A30BOM /17151 CO3/IaHUs Ha
OIpeJeIEHHOM PacCTOSIHUM OT LIEHTPAJIbHOIO COTa TEMIIEPATYPHOTO OIS 4J1s CTPOMTENBCTBA ITOCTIe-
AyIUX cOoT. Bo3myIHble MOTOKM U M3MEHYMBOCTh aTMOC(EPHON TeMIlepaTypbl NaryoHO BIIHSIIOT
Ha apXUTEKTypy MUEIMHOTO BasiHUsI, IPY TAKOM BHEIITHEM BJIMSIHUM ITYENBHI HE BCEra B COCTOSIHUM
yZepxaTb HeOOXOMMYIO BEIMYMHY TeMIIePaTypbl B 30HE CTPOUTENILCTBA.

Ha neHTpanbHOM, TOJIBKO YTO OTCTPOEHHOM COTE, MaTKa KJIAAET siIia ¢ 00erX CTOPOH, a 3TO
TOBOPUT O TOM, YTO TEMIIEpaTypa SNLEKIAJAKN COM3MEpPUMA C TEMIIEPATYpPON CTPOUTELCTBA COT U
Haxogutcs B unteppajie ot 29(302K) no 330C(306K). Pa3ubie aBTOpbI NOAHUMAIOT 3HAUYEHUE TEM-
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nepatypsl 11 ctpouteiibetBa cot 10 360C(309K) — 310 Jio:kHast nHgopmanms. [TuenoBons! Bec-
HOM, B MEPUOJl MHTEHCUBHOTO CTPOUTEIBCTBA COT, YaCTO MOIJIM HAOMIOAATh OTKJIAJKY SIUI] B €IIE He
OTCTPOEHHBIE STYEHKH, TO €CTh, TPOIIECCH CTPOUTETBCTBA STY€EK COT M KJIAKH SIMILI IIPOXOAST Mapa-
JIeTbHO TIPY OJJHOW U TOM e Temrieparype. V3 muesioBoJoB HUKTO U HUKOI/IA He BUJIENT MaTKy Oeraio-
I1IeH 110 CIUIOLTHOMY 3aKPBITOMY MTYEIMHOMY PacIuIofy, MHTEpBaJIbHAS BUTAIbHAS TEMIIEpaTypa st
kotoporo HaunHaercs ¢ 360C(309K)*. BenmunHa temnepatypsl 151 OTKJIQJKK MaTKOM ML UMEET
oIpeiesisiolIee 3HaUYeHUe B CYIECTBOBAHUM BCETO BU/A MUEN, HO 00 3TOM B CIIEIYIOIIUX pa3aesax.

3HaueHue TeMIIepaTypsl IPH CTPOUTEIBCTBE COT CTPOrO PErIaMEHTHPOBAHO, ITYETUHBIE COTHI
CTPOSITCS TIPH TEMIIepaType OTKJIAAKH IMYETUHBIX SHII, a TPYTHEBbIE IIPU OTKJIAKE TPyTHEBBIX. Tom-
IIMHA CTEHOK 0OEWX BUJIOB SYEEK TaKkKe 3aBHCHUT OT TeMrieparypbl. [Ipu cTpOMTENIbCTBE MUESTUHBIX
sTYeeK BOCKOBBIE YElIyKM OoJiee pa3orpeTsl, MaTepuas Oosee IIaCTUYHBIN U padoTa 6osiee TOHKasl.
HuKTO M3 M4e10BOI0B HEe BU/IEI TOJIBKO YTO OTCTPOEHHBIE ITYETMHBIE STYEHKH C TOJIICTHIMU CTEHKAMH,
a BOT Y TPYTHEBBHIX TOJIIIIMHA CTEHOK MEHSETCs, OT TOHKMX CTEHOK JJO BU3YaJIbHO yTOMIIEHHBIX. K
MECTY cliefyeT JOOABHUTh, ITYETOBO/IBI YACTO BUISIT HA COTOBBIX PAMKaX MEPEXO/Ibl C MUETUHBIX TYeeK
Ha TPYTOBBIE, KAK MEHSETCSI B MECTe CTPOUTEIbCTBA TEMIIEPaTypa, TaK U BEAETCS] CTPOUTEILCTBO.
Haripumep, BepxHsis 4acTh paMKu ¢ pactmmputesieM ['opmana B mpeBaarpyroiiem OOJbIIMHCTBE CITy-
YyaeB MMeeT MMUeIMHbIe STYSHKH, TaM Terliee, a BOT HUKHSISI YacTb, TJIe pacHIMpUTesh 3aKaHUNBACTCS
Y paMKa Ha Kpalo rHe3/1a, TpyTHeBble. Min pamka XeHa, 31ech TPYTHEBbIE TYSHKH TOJBKO B HUKHEH
YacTH MIMPUHOM JIO MATU CAHTUMETPOB, a BCE BepXHee MPOCTPAHCTBO MmuenuHblie coThl. Ho, 0 TpyT-
HEBBIX SIUEHKax B HaYaJle CTPOUTENILCTBA THE3/a HE MOXKET ObITh U PeyHu.

B npupoje 3BOJIONHOHHO CJIOKWIOCH, UTO TeMIlepaTypa NpU CTPOUTEJbCTBE COT
omnpejeJsieT BU/I siYeeK.

Bonee naTHaauaTH JeT s JIOBMIO JUKUE pou. BeiBasn ciydau, Korua poi, o pa3HbIM MPUYH-
HaM, He 3aJIeTaj B POEJIOBKY, a HETUISJICS CHU3Y M HAUMHAJ CTPOUTENILCTBO THe3/1a. OrpoMHBIN pa3-
AYTHIA 1ap, pa3MepoM ¢ (pyTOObHBIA MsTY, BUCUT IO/ IPUJIETKOM, a BHYTPU KUMUT padota. [Tuénbl
BHEIITHEH 000JIOUKH MOJICPKUBAIOT TEMIIEPATypy CTPOUTENLCTBA cOT. [1o cBOEl M0003HATEIbHOCTH,
sI OKaTWJI TUYESTMHBIN 1ap BOJOM M3 PACHbUIMTENsI, MTHOBEHHAs] peaKIvsl, MTUEIUHBIN 1ap yKajcs
Ha 15%. VI3MeHWIuCh BHEIIHKME YCIIOBHS, U3MEHMUIIach (popMa M TUIONIAb Mapa, HO He U3MEHUIIACh
BHYTPEHHsISI TEMIIEpaTypa CTPOUTENbCTBA COT.

Ecnu niepBbIil poil OT poeBOM CEMbH, TO HE YCIIEJIM MYENbl HAUaTh CTPOUTENILCTBO, MATKa yike
OTKJIaZbIBAET stiiiia. LleHTpanbHblid COT pacTET B pa3Mepax U Mo Mepe pocTa sTYeUKU 3aroIHSIOTCS
KJIaIKOM. P10M ¢ 00erX CTOPOH OT IIEHTPAJIBHOTO OTTSTUBAIOTCS COTHI BTOPOTO MOPSIIKA, a 32 HUMU
COTHI TpeThero. CTPOUTENHCTBO UAET IO TOM MOPHI TIOKA HUKHSS YaCTh KakKJIOTO U3 COT HE KOCHETCS
00pa30BaHHOM MUYETaMU posi BHEINTHeW ceprueckort 00omoukn. K 3ToMy MOMEHTY MaTKa 3amoj-
HIWIA SIIIaMK Ha BCEX COTaX BCE SIYEHKH, B 30HE KOTOPBIX TeMIlepaTrypa COOTBETCTBOBAJIA TeMIlepa-
Type OTKJIAJKU MYEIMHBIX UL TIPUCYIe JaHHOW nopoae muén. MHbIMU clioBamMH, Y MAaTOK KaiK-
JI0 IOPO/bI TOJBKO eil mpucylee 3HaueHue TeMIepaTyphbl KJIaAKH iU 1 padoune m4éJibl
CO3JAI0T /1JIsi MATKH CBOEH MOPO/Abl COOTBETCTBYIONIYI0 TeMIepPaTypy, HO 00 3TOM B Clefly-
IOIINX pa3iesax.

[NepBoHaYaNbHOE CTPOUTEIBHCTBO OKOHUEHO, MTUENBI BHEITHENH OOOJIOUKH MEePEXOIAT Ha COTHI
C OTJIOKEHHBIMH SIAI]AMU U CHOBA YYaCTBYIOT B T€HEpaIMU Teruia, HO 00bEM pabOThl yBETUUMICS,
3aKOHYWJIMICh TPEThU CYTKM POEBOM PadOThl M U3 SIUI] MEPBBIX CYTOK HAYAJIM BBIXOJUTH JTMUUHKH.
Pasmepsl iepBoHavYaIbHOTO CTPOUTENBCTBA OMPEAISIISIOTCS CUJIOH posi, 2 TOUHEee COBOKYITHBIMU SHEp-
reTUYeCKUMHU BO3MOKHOCTSIMH MUEN. [lanbHeiiiee CTPOMTENILCTBO 3aBUCHT OT HApAIIMBAHUS POEM
cuibl. Ecim n3yyarh 0OBOAHBIE JIMHUM*, TO Y TTYEIMHOTO THE3/1a, TIOCTPOEHHOTO Ha OTKPBITOM BO3-
ayxe, 00BOIHAS JIMHUS COT MPEAICTABIIsIET COOO0M mogodue napadosbl, a B 3aKPhITOM 00bEME HEMHOTO
W30THYTYIO JIMHUIO, IyTy. Pa3HOCTh B KpUBU3HE OOBSICHSIETCS BIMSHUEM BO3JIYIIHBIX MOTOKOB Ha
CTaOMIJIBHOCTD TEMIIEPaTypbl B MECTE CTPOUTENILCTBA. UeM BhIIlIe CKOPOCTh JBMKEHHUSI BO3LYIIHBIX
MIOTOKOB B 30HE CTPOUTEIHCTBA COT, TeM OOJIbIIIE YHOC TeIlIa U, CJeJ0BATeIbHO, OOJIbIIe KPUBU3HA
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0OBOIHBIX JTUHUIA. HO MeHsieTcsl He TONBbKO JJIMHA COT, OT KOosieOaHUsl TeMIIepaTypsl B 30HE CTPOH-
TEJIbCTBA U3MEHSETCS TUIOCKOCTHOCTh COT U JaKe yroJl HAKJIOHA.

Kak BugumM, apxutekTypa IM4eJMHOro CTPOUTENILCTBA B IPUPOIE HOCUT HEUETHBIN XapakTep U
CBSI3aHA C YHEPTETUIECKOH 11e71eCO00Pa3HOCTHIO, OIIPE/IeIsIeMOI 3aKOHAMH TePMOAMHAMUKH. 13 reo-
METPHUU U3BECTHO, CPEI TEOMETPUUYECKUX (PUTYP TPH TIOCTOSTHHOM 00BbEME III0Imaab chepbl IMEeT
HalMEeHblllee 3HauYeHUe, a U3 (PU3MKH, OTepsl HAarPeThIM TEJIOM TeIula ONpPeIeISIeTCs IUIOIA/IbIO Tel-
JIOBOTO M3JIyYEHMS WM IUIOAbI0 TEIUIOBOIO B3aUMOJEHCTBUSA C JIPYTHMM TEJIOM, CJIEIOBATEIIbHO,
IJIsL TYETTMHOTO posi (popMa 1mapa B TUIaHE COXPAHEHHUs TETIOBOW SHEPruH SIBJISIETCS OOBEKTUBHOM
HEOOXOIMMOCTBIO.

Kaxpmast 13 muénn ¢ SHepreTMueckoi TOYKM 3pEHUsI MPEACTaBIsieT cOO0 UCTOYHUK U TeHepa-
TOp TETUIOBOM SHEPIUH, a B COBOKYITHOCTH POU SIBJISAET cOOOM TerioBou Imap. [TyenmHbIi TerioBoi
I1ap, CryCTOK OMOHEPruM, KOTOPbIKA OBICTPO pearupyer Ha BHEIIHME SHEPreTHUeCKre BO3/IHCTBUS
oKpyxkartoiei cpensl. [Ipu uém, B MecTax, rie POUCXOAUT MOTEPSI IHEPIUU Yepe3 TEINIOBOE U3ITyde-
HHE WM KOHBEKTUBHBIHA TEIIO0OMEH, 3T0 cdepa, a B MecTax MoTepH TeTUIOBOM SHEPriu Yepe3 B3a-
MMOJICHCTBUE C APYTUMH TelamHu (Teruionepeaadn), T0 MOXET ObITh JT00ast MOBEpXHOCTh. TOIBbKO
HEJIOCTAIoIIAs YacTh TEIUIOBOIO Iapa B 3TOM MeCTe, KOMIIEHCUPYETCsl BEJIMYMHOW TeMIepaTypsl U
3HAUYEHUEM TEIUIONPOBOJHOCTH COITPUKacaeMoro Tesna. [TuenoBobl MOIIM 4YacTo BUAETh, KAK OCEHBIO
KJIyO KMETCS K TETION 3aCTaBHOM WJIM TETUION MepeHel CTeHKe yilbsl, C OTHOM CTOPOHHI monycdepa,
a C Ipyrou MjaoCKOCTb.

LleHTpanbHBIA COT B HEPTETHKE IMUETMHOTO POsi BCErJa COBMANAaeT ¢ HaMOOJBIINM JrUaMeT-
POM ITYETMHOTO TETUIOBOTO IIapa B BEPTHKAJIbHOM IIOCKOCTH. ClieIoBaTeIbHO, B YIbSIX, KAKUMU ObI
KOHCTPYKIMSIMM OHM HEOBbLTH, pACCMOTpPEHHAs TEIUIO9HEpreTHKa Beeraa umeeTr Mecto. Ilokazaress-
HBIMH, B 9TOM Clly4ae, SIBJISIOTCS OIBITH YKpauHckoro uccienosatens A. JI. Komuccapa (1994) co
CMOTPOBBIM YJIbEM, €IMHCTBEHHBIN COT €CTh LIEHTPAJIbHBIM, ITYEIMHASI CEMbsI Ha COTe 00MIa/1aeT BCeMU
(pyHKIIMOHAJIBHBIMU BO3MOKHOCTSIMY, & TEIJIOBYIO POJib OT JIByX MOJYIIApUIA Yepe3 CTEKJIO BBIINOJ-
HsIET KOMHATHas Temreparypa. Kak pa3 3Tu o0CTosATeNnbCTBa, OT YaCTH, ¥ IIOMOTAIOT BBUKUTH CEMbE
Ha OJIHOM COTOpaMKe B 3UMHMIA NIEPUO]I.

Takum o0pa3zoM, HEYETHOCTH COT B MPUPOJIHOM rHe3/1e MUYEJ 00yCI0BJI€eHA IHepre-
THYECKOI 11eJ1ecO000Pa3HOCTHIO B COOTBETCTBHY C /1eHCTBYIOIUMH 3aKOHAMU NPUPOABI H
NPOSAABJSIETCS y MYEJI IPU CTPOUTEJILCTBE COT JAeliCTBHEM COOTBETCTBYIOIIEro NHCTHHKTA,
KOTOPBI ¢(POPMHPOBAJICS B IIpoLecce IBOJIOIHNH.

KomnieHcupoBarh BIMsHUE HEYETHOCTH MOKHO TEIJIBIMU 3aCTAaBHBIMU U YTEIUIEHHBIMUA KOP-
MycamH, HO TIPH 3TOM Bcerga HeoOXOOUMO CJEIUTh 32 COOTBETCTBUEM OOBEMA IHE3/ja CUJIEe CEMBbH.
[Mocre BeIXOAA HA OOBEM KOpITYCa ITYETBI CAMH KOHTPOJMPYIOT TETJIOBbIe MoTepu. [TuenoBos B yibe
(koprmyce) Bcerja BUIUT CO CTOPOHBI 00EMX HEYTEeIUIEHHBIX OOKOBBIX CTEHOK CHadasla Mo MeJOBOM
paMKe 3aTeM 10 paMKe ¢ MEOM U IIEProM, a YK MOCJIe CTOAT PaMKH ¢ paciuiofgoM. 1 no stomy nosony,
KaK YYMT U3BECTHBII POCCUICKUI MmuesioBo-npoMbiliuieHHUK A. H. EpmonaeB, T€mibiM cunrtaercs
TOT yJIel, B KOTOPOM MarTKa CeeT Ha MOC/IEHEN paMKe.

VYrenunsiite yabu, CTaHET MHOTO PacIlIofa, YCHIISTCS CEMbU M TIOTEKYT ME/IOBbIE PEKU. Yaauu!
Bonee (pynnameHranpbHO JaHHas TeMa packpbita B pasfeiie “CeKpeTsl CTPOMTENILCTBA MUEIMHBIX
coT”.

* OOBOIHASI JIMHUSI COT, 9TO JIMHUS, KOTOpasi B TUIOCKOCTH BEPTUKATBHOTO CEUEHUs TIepIIeH-
JUKYJISIPHO COTaM, COEJUHSAET HU)KHUE KpallHUE TOUYKH KasKA0ro COTa.
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4. BO3BPAT K PAMKE XEH/IA

Hccnenyem npupoaHoe rHe310 MUEN B aymuie gajiee. PaccMOTpyUM rOpU30HTAILHOE CeYeHUe
rHe3/1a IMUYEN Yepe3 pacIuIofHYI0 YacTb COT. B ceyeHnn kaxoe NpocTpaHCTBO MEX/ly COTaMU MPaK-
TUYECKU I10 BCE BBICOTE YIIUPAETCS B TIyXHE CTEHKH IMUEIMHOrO0 KWIKIIA. B peaqbHOCTH, KOHEYHO,
MEX]y COTaMHM MUMEIOTCS NIEPEXO/bl, KOHEUHO COThl B BEPTUKAJIBHOM IJIOCKOCTU U30THYTHl U MOTYT
pa3aBaMBaThCs, HO BCETr/a M BE3/Ie COT ABYMS M peske OHUM OOKOM YIUpPAeTcsl B CTEHKY ayruia. To
€CTh yJIOUKa, B OOJIBIIIMHCTBE CTyYaeB, UMeeT 3aMKHYTHIN nepumerp. Kak BUIUM, APYTUX XOHOB U
CrelUaTbHBIX BEHTU/ISILIMOHHBIX KAHAJIOB B JAYIUIE HET.

[Ipu paccmoTpeHnM KuUaMILA MYET B yJbe, KaKAbld MYENI0BOA BUAEN BJOJb CTEHOK YJIbs
CIIOIIHOE PeIieTo OOKOBBIX MPOXOIOB, MAJIO TOTO, YTO STH HUIIM TSIHYTCS HA BCIO BBICOTY YIIbsl
1 uepe3 pasaenurtesnu ['opmMaHa CTHIKYIOTCS ¢ MOJIOCTSIMM YJIOU€K, HO CYILECTBYIOT M IMPOMEXKYTKU
ME>X/1y KOPITyCaMH, KOTOpbIE PeKyT FHE3/I0 B TOPU30HTAIBHOM IIIOCKOCTH. TakuM 00pa3om, HapyIa-
eTcsl 3aMKHYTOCTb [TPOCTPAHCTBA MEX/y PaMKaMH, a 3TO HAIPSIMYIO CHUKAeT KOHTPOJIb CO CTOPOHBI
M€ 3a Temreparypor. 3amedy OoJbllie, BCE MPOCTPAHCTBO THE3JA MUEN B YIIbe M3PE3aHO BIONb
u noniepek 3azopom JI. JI. JlaHrcTpoTra B TO BpeMs Kak B IMPUPOAHOM KWIHILE MTYET ITOT pa3Mep
BCTPEYaeTCsl B OCHOBHOM MEXJYy MEAOBBIMM paMKaMu. HeBO3MOXKHOCTh ITUEN 3aKPBITh TAKOE IPO-
CTPaHCTBO CBSI3aHA C MIOCTOSIHHBIM JABMKEHUEM BO3/yXa B TAKMX MECTaX, a 3HAUUT C YHOCOM TeIuia U
CO CHUKEHHUEM JIOKAJIbHOU TeMIIepaTyphl, a 3HAYUT C OTCYTCTBUEM B TAKMX MECTaX y IMUEI BblAEse-
HUS BocKa. [Ipu Takux rnpopexax B rHes/ie TpeOyeTcsi 3HAUMTEIbHO OOJIbIe MYEN, YTO CYIIECTBEHHO
CHUKAeT pecypchl ceMbH Ha MenocOope. Ho, myenoBomsl Beerna OTMEYaoT, KOraa B CEMbe MHOTO
Y€1, 9TO HOTHUMAET OOIIYIO TEMIIepaTypy B 00bEMeE rHe3/1a, TO MUEIbl HAUMHAIOT 3aCTPAuBATh TAKUE
3a30pbl. beIBaeT Tak, 4yTO U KOpIyca He OTOPBELIb U PAMKY C TPYIOM BbIHUMAEllb, [IOKA HE Hapy-
LIMIIb BOCKOBOE coelnHeHue. [lotepu B CHUkeHUM Temneparypsl BECOMO BIIMSAIOT HA OTKJIQAKY MaT-
KOl fIMLI, COKPAIAIOT pa3Mepbl YYaCTKOB C PaCIUIOOM, YBEINUYMBAIOT OTCTPOMKY Ha pamMKax TpyT-
HEBBIX SY€eK U ONMaromnpusiTHO COCOOCTBYIOT pa3MHOKEHHIO TIOTOMCTBA KJlela Bappoa SIKoOcoHH,
HO 00 3TOM faJee.

Perienue cTonb rpaHArO3HOM MTPOOIEMBI JIEKHUT B PUMEHEHUH HA TIPAKTUKE PAMOK CO CILIOII-
HBIMH pa3fenuTesssMu. JIefcTBUTENbHO, CTeHA U3 OOKOBBIX IJIAHOK TAKMX PAMOK 3HAYMTENILHO U30-
JIMPYET YIOUYKU OT MPUCTEHOYHOI'O MPOCTPAHCTBA U MOJIOCTh MEK/1y PaMKaMH 3aKpbITa OT BJIUSHUSA
KOHBEKI[MOHHBIX TIOTOKOB, YTO MO3BOJISIET MUENaM YIepKMBaTh HA COTaX ONTUMAJbHYIO TemIlepa-
TYpY, IpH YEM, MEHBIITUM KOJTUYECTBOM OCOOEH.

Hemuoro ucropum.

Wnero npuMeHeHrst paMKH CO CIUIOITHBIM OOKOBBIM T10 BCEH BHICOTE Pa3/IeIMTENEM MPeIOK T
B KOHIIE J€BSTHA/ILATOTO BEKa aMEpUKaHCKUI muesioBol XeHa. Meron XeHnna onucai v Kiaccugu-
UPOBaJI B CBOEM mocobun “Metoanl muenoBoxkaeHus” (1916r.) Beepomon [lumaHoBckuii. XeHn
3aHUMAJICS] TPOM3BOJCTBOM CEKLIMOHHOTO MEJA JJIsl Yero U CO3/1aj YJel U paMKU CBOE! KOHCTPYK-
uuu. o B. ITlumMaHOBCKOMY Mjiesl CIJIOIIHOTO pa3AeIuTelis pecieioBaa Lellb, YTeIUIUTh Nepe-
HIOIO ¥ 3a/IHIOI0 CTEHKH YJIbsl Ha TOJIIIUHY OOKOBOUM CTEHKH paMKH 1 Bo3AyImHoro npoéma. Ho Bee-
Bosiof, [1lumanoBckuid onmodancs, Ha caMoM jiesie XeH]T 3aMeTHII, YTO MPU CIUIOIIHOM pa3iesnTesie
MEX/1y paMKaMHU IMPOXOIUT ObICTpee MPOLIECC 3aKPHITHSI BOCKOM MEJIOBBIX STY€eK. ITO BOZMOXKHO M3~
3a TpaHcopMaIMY JBYX ITapaMeTPOB, BO3pACTAET U CTAOMIM3UPYeTCs] MUENaMU HeoOXouMast BEJu-
YUHA TeMIIEPaTyPhl, U 3aMEeJISIETCs CKOPOCTb LIMPKYJISIIMY BEHTUISIIMOHHBIX BO3AYIIIHBIX TOTOKOB
B YJIOUKE.

Bcerna nmuenoBoapl, mpocMaTpuBasi TOTOBHOCTh MEJIOBBIX PAMOK K OTKAauKe, CTAJIKUBAIOTCS C
(pakTOM HaNTMYMS TOTOBOTO MEA B OTKPBITHIX sTueiikax. Ho u Bceraa muesioBojibl BUASAT, YTO BEPXHSIS
YacThb MEJOBBIX PAMOK 3aKpbITa BOCKOM, OCOOEHHO TaM, TJie ecTh pa3zaenuTens ['opmana. Benmnunna
COOTBETCTBYIOLIEH TEMIEPaTypbl ONpPEAEseT BO3MOKXHOCTb IMUEN 3aKpbITh BOCKOM sueiku. Ecnu
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TOYHEe, TO y MUEN BOCK BbIpadaThiBaeTCs MpH onpeesiéHHoN Temneparype. Her ypoBHs Teria, He
BBIJIEJISIETCS BOCK, HE 3aKPBIBAIOTCS STYEHKU.

B 3TOM MecTe BechbMa MOJIE3HO YKa3aTh MTYEJIOBOJAM Ha TO, YTO CYLIECTBEHHOW NMPUYMHON B
IJIOXOM 3aKPBITHH IMYETAMU MEIOBBIX SIYEEK SBJISIOTCS BEPXHUE JIETKU WX JIETKU B MEJOBBIX KOp-
nmycax. BepxHue eTku, 3a30pbl MEk/1y KOPITycaMH, TPOPEXH B MOTOJIOYMHAX WJIU CABUT IIOTOJIOYHOTO
YTEIUTUTENS IPUBOIAT B YJIbSAX K HAPYUIEHUIO €CTECTBEHHOW BEHTWJISILIMY MMYETMHbIX THE3]. Kena-
HHE TYEeI0BO/Ia TOMOYb BCETra 000PAYMBACTCS IS ITYENT «ME/IBEXKbEH YCITyrom».

B Poccuu ¢ 1997 rona* pamky XeHa Ha CBOei MAaTKOBBIBOHOM MaceKe MPUMEHSIET U3BECTHBIN
MatkoBog P® Makcum WinbuH (ITuenoBek). Ha ocHOBe cIrutonmHOro 60KOBOTO pa3feuTelist paMKu A.
Pyta(230Mm) mmpunoi 34mm M. WmbuH co3/1a1 OpUrvHaNIBHYIO U, TI0 UCTUHE, MHHOBAIIMOHHYIO TEX-
HOJIOTHIO BBIBOJIa MaTOK. Matku MibrHa, 3a CYET cTaOMIILHOCTH TEMITEPATY Pl HA COTOPAMKE OTPaHU-
YEHHOW JIByMsl TEIUIBIMU 3aCTaBHBIMM, IIPEBOCXOJAT M0 KAUECTBY MATOK, BHIBEJJCHHBIX B HYKJIEYCaX.
Kpowme Toro, crangaprusanus nporecca No3Bojinia YUTH OT U3TOTOBJIEHUS U 3aCelIeHUS HYKJIEYCOB.

Koncrpykimio pamku Xenaa B 2000 rony* nmprMeHUIM Ha CBOEM Maceke YKpauHCKHE CesleK-
uuoHepbl Patmup u Jleonn Erommnsl. [Taceka ErommHbIx COCTOUT U3 yJIbEB HA MOy PaMKY CUCTEMBbI
K. ®appapa. Dpdekt He 3actaBui ceOs KIOaTh, B TEPBBIA K€ TOJl MPAKTUIECKOE MPUMEHEHHE
CILIOIIHOTO pa3fiesuTesisi ONaronpusiTHO CKa3aJloch HAa Pa3BUTHH CEMel, pe3ysibTaTax MeaocOopa u
3MMOBKH.

C 2010 roga* u3y4eHreM CIUIOIIHOrO OOKOBOTO pa3[esnTesisl 3aHsUIach IPyIna pOCCUHCKUX
YUEHBIX TIO]1 pyKOBOACTBOM mpocdeccopa A. I'. MaHHaroBa. YUEHbIMY Ha ITPAKTUKE OBLTU IIPOBEICHBI
OOLIMPHBIE MCCIIEAOBAHUS U TTOTyYeHbl MHOTOOOCIIAIOIIHE Pe3YJIbTaThl. Pe3ysibTaTsl MPeB30IILTH BCe
oxuaanusi. B urore B 2015 rogy y4€HbIMU ObLIIO OOBSIBICHO O CO3/IaHUM HOBOM WHHOBALIMOHHOW
PaMKH CO CIUIOIIHBIM pa3fenuTeneM. MIHTepHeT B3opBajics, Ha Bcex (popymax, BOT yke Oosiee IsATH
JIET, MacCUpYeTCsl BOIIPOC IIaruara.

He mHe cynuTh 0 3as1BJIEHHSIX HA aBTOPCTBO YUYEHOM T'PYIIIbl, HO BaXk€H MOJyYEHHBIN pe3yJIbTar,
3TO padoTaeT. B HEKOTOPBIX BHIBOIAX OTHOCUTENILHO SKCIIEPUMEHTA YUEHBIE TAKKE OIIMOIIHCH:

YIJIEKUCTIBIN a3 ¢ TOBbIIeHeM KoHLeHTpauuu HE yHuuTokaer kiemei Bappoa;

KpailHss ynouka B npuponHoM xuiviine HE sBnsieTcs BEeHTUIALIMOHHON 1IaXTOM;

B IIpUPOJHOM cTaHgapre Bo3ayx HE rynser moepx cor.

Pamky TO co3panu, HO He CMOIIM €€ NMPaBUIBHO B YJIb€ MPUTYINUTh. DKCIEPUMEHT C TPaHAU-
O3HBIMH UTOTaMH, 3TO MTPEKPACHO, HO, HET HAYYHOTO 0OOCHOBAHMSI (paKTa MOTyUeHHUsT Pa3UTEIbHOTO
MOJIOKUTETBHOTO 3(PPeKTa.

B 4ém cyTb, rocniona yuénnle? I'ne ncruna?

N BcE ke o mutaruare. Eciu Oyniet nokasaHo, 4to XeH 1 UCTIONh30BaJl paMKy CBOE KOHCTPYKITUU
CO CIUIOLIHBIM Pa3JeUTeNIeM TOIBKO B MEIOBOI YaCTH FHE3/1a, TO TPUMEHEHUE PAMKHU CO CILIOIIHBIM
paszienureseM B PacIuIOAHON YacTy rHe3/1a AEUCTBUTEIbHO CTAHOBUTCSI MHHOBAIIMOHHBIM. B Takom
cllyyae aBTOPCTBO y4Y€HOM rpymmnsl npogeccopa A. I'. MaHHanoBa Ha pamMKy cO CIUIOIIHBIM pas3ze-
JIUTEJIEM SIBJISIETCS] OECCIIOPHBIM.

B uyém HoBanusa Xenpga. [IpuvMeHeHue paMKu CO CIUIOLIHBIM pa3fieluTeSieM B Me0BOH
YacTH IHe3/1a MO3BOJIsIeT MUENaM yAepKUBaTh B MECTe BOCKOBOTO CTPOMTENILCTBA O0Jiee BHICOKOE
3HAUEHHE TEeMIIEPaTyphl, a 3TO O3HAYAET, YTO Y MYEN C BbIJEJIEHHMEM BOCKa He OydeT mpolOieM,
PaMKH IO TOTOBHOCTH MEA Cpazy ke OyayT 3aKpbIBaThCI.

B yém naHoBanus rpynnsl A. I'. MannanoBa. [IpumeHnenne paMku co CIUIOIIHBIM pasjie-
JIMTEJIEM BO BCEX KOPITyCax YJIbsl B ITPOLIECCE IMITMPUUECKOTO UCCIIEIOBAHMSI TIOKA3aJ10 KPATHBIN POCT
BCEX OCHOBHBIX TOKa3aTeliell pa3BUTHSI MUETIMHON CEMbH, B TOM YHMCJIe M CHUKEHHE YPOBHS 3a00ie-
BAaE€MOCTH I10 BCEM BHJIaM HEJ/1yTOB.

Ha Borpoc npuMeHeHus1 paMKH CO CIUTOITHBIM pa3fie/IuTeieM HeOOX0AMMO CMOTPETS mpe. B
paccMaTprBaeMOM CJIydae He CTOJIbKO BaXKHA TOJIIMHA CTEHKH YJTbs1, CKOJIBKO BJKHO OOCTOSITEILCTBO
OpraHM3alvy 3aMKHYTOI'O 110 IEPUMETPY IIPOCTPAHCTBA MEXKIY PAMOK.
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CyTb MHHOBALIMOHHOW POJIM PAMKH CO CIUIOLIHBIM Pa3JeUTeNIEM PACCMOTPUM B CIIEYIOIEM
pasnerne.
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5.49TO KE TAKOE T'HE3/10 ITYEJI B IIPUPO/IE?

Jlo cux mop MblI BCE BpeMs pacCMATPUBAIXA CEUEHUsS IPUPOAHOIO KWIMLIA ITYEN B ayIuie. A
YTO, KPOME COT, Mbl CEKJIM e11€? Mbl KpOoWIv JUIMHHBIE, TOHKUE, [NIyXHe BO3AYIIHbIE Kamepbl. Mejio-
HocHble Tuénbl (Apis mellifera) xkuByT Ha coTtax, HO BCsl (PU3MOJIOTUSI TYETMHOW CEMbH CBSI3aHA C
IIPOCTPAHCTBOM Meky cOT. M OT TOro HacKOJIBbKO 3TO MPOCTPAHCTBO B TEMIIEPATYPHOM U Ta30BOM
IJIaHE KOHTPOJIMPYEMO IMUYETAMU 3aBUCUT U BBIKMBAEMOCTD ITYEJIMHOM CeMbU. YTO e TaKoe KUIIUILE
myén B mpupoze?

B YMEPEHHOM KJINMATE UA€AJbHOE NIPUPOAHOC KUJINIIE nyéa B AynJje JaepeBa 3TO
H360p AJIMHHBbIX, TOHKHX, INIYXHUX, BO3AYIIHbLIX KaMep pa3jle.]1éHHbIX COTOBbBIMH IIE€EPETo-
poaAKaMM " OﬁpaMJIéHHI)IX BO3YXOHECIPOHUIIA€EMbIMHU, HETUT'POCKOIIMNYHBIMUA U TECIJIOU30-
JAIMMOHHBIMHA CTCHKAMM.

SBOJIOIMOHHO TaK CJIOKUIIOCH, YTO UMEHHO JIyTUIO JiepeBa sIBJISAETCS UealbHbIM MECTOM IS
CO3JaHMs TTYENMHOTO THe3/1a. Ho HeT mpaBui 0e3 MCKITIOUeHUi, B TOM MecTe, Ijie MYETBl CMOTYT
OpraHU30BaTh KOHTPOJIb TEMIIEPATYPhl ¥ TA30BOTO COCTaBa BO3/lyXa B MPOCTPAHCTBE MEXKY COT, BO3-
MOYHO CyIIECTBOBAHUE MTYETIMHOM ceMbH. DTOT (haKT MbI U HAOTIOIaeM TTOBCEMECTHO, IMUYETTHI pacce-
JISTIOTCS M HAXOAAT MECTa MOJ] CTPOUTEIIHCTBO THE3]1 BO BCEX BU/IaX MOJIOCTEH M 00BEMOB, KaK MPUPO.I-
HOT'0, TaK M UCKYCCTBEHHOT'O MpoucxoxaeHus. Ho, B Tex ciyuasix, Ijie muemHble THE3IA TOCTPOCHBI
Ha OTKPHITOM IMPOCTPAHCTBE U B KJIMMATUYECKOH 30HE, TJIe Ui 3MMOBKU POy coOupaercs B KiyO,
IMYEJIMHbIE CeMbH HE BBIKUBAIOT.

Kak pa3 B 3TOM MecTe TeKcTa HalIETCsl He MEPSIHHOE KOJIMUECTBO MTUESIOBOIOB, KOTOpPBIE OyIyT
ocriapuBarh (bakT JAHHOTO YTBEpskKJIeHUs. KTo-TO ciblmai, 4To O TaKOM IHe3Je KTO-TO PaccKasbl-
BaJI, KTO-TO Jake BUjIEeN ceil (hakT, MHOTHE MPUBEIYT B IPUMED IKCIIEPUMEHTHI YUEHBIX, KOT/1a ObLTH
CHSATBI OOKOBBIE CTEHKH YJIbsl M 3aCTABUJIM MTUEN BbIKMBATH MpH -20C0.

VBaxaemble HAUMHAIOIIHE TTYEI0OBOIbI, AJIs1 CpaBHEHHS (YTOOBI OBUIO MOHSATHEE) PACCMOTPUM
WCTOPUYECKUH (DaKT, B (DAIIMCTCKUX JIarepsiXx CMEPTH «HEJTIO/IN» IMPOBOJVIIN OIBITH HA BBKUBAHKE
YeJIOBEUECKOrO OPraHu3Ma B XOJIOMHBIX BOJIAX CEBEPHBIX MIMPOT. BRUKUBIIME MOIB30BATIMCH BCEOO-
UM yBa)KE€HHUEM U MTOYETOM, HO 3TO OTHIO[b HE O3HAYAET, YTO MTUYEJIOBO KESHEBHO /IS CBOMX TEJIEC
JOJIKEH MOJTydaTh TAaKOM SKCTPUM, HOTY MPOTSIHET. [Jist MUén B yMEpEeHHOM KJIMMAaTe CTPOUTENBCTBO
COT TOJI OTKPHITHIM HEOOM 3TO HE MPABUIIO, 3TO UCKJIIOUEHHE, 3TO MepexoaHas (hopmMa OpraHu3aiyu
rHe3/1a. B cBsA3M ¢ 3THM OUYeHb TUI0XO, YTO OYEHb MHOTO ITYEJIOBOIOB BOCTIPUHUMAIOT 3UMOBKY ITUe-
JIMHBIX ceMel 0e3 JIOJKHOTO YTeIIeH s, Kak 071aro 1Jisi CBOMX MOIoTeuHbIX. [TUEnbl TO BBIKUBYT, HO
B TaKMX YCJIOBHUSIX TOTEPSIOT 3HAYMTEBHYIO YaCTh CBOETO KU3HEHHOTO pecypca.

CTpouTenbCTBO COT MO, OTKPBITHIM HEOOM CBHUIETEIBCTBYET O MPEAIIECTBYIONIEM HUCTOpHYE-
CKOM TIepHO/Ie pacCesIeHusI MMYETIMHBIX KOJIOHUH B TEMIOM Kimmare. IMEHHO Tak paccesisiluch U pac-
CEJISIOTCS MYEIMHbIe KOJIOHUU B TEIUIBIX IMHPOTaX. YMEPEHHOMY € KJIMMaTy B CHJIy M3MEHEHUs
nosioxkeHust 3eMii oTHOCUTENNbHO CONHITA MPHUCYIIM HU3KKE TOJOKUTEIbHbIE TEMIIEPaTyphl U 3Ha-
ynrenbHbie Temrepatypsl Hike 0Co. [Tostomy B mporiecce SBOMOLUH ITYESTMHBIE CEMbU aIalTUPO-
BaJIHCh K YCJIOBUSIM OTPUIIATENIBHBIX TEMIIEPaTyp, Y YN BRIpaObOTaICS MHCTUHKT CTPOUTENILCTBA COT
B YKpOMHOM MecTe. [Tuenruble rHé3aa o OTKPHITHIM HEOOM BO3HUKAIOT B pe3yJIbTaTe Oe3bICXOIHO-
CTH, 3TO OTMHpAIOIIUI HHCTUHKT. [Ipoliece mepexoa OT OAHOro BUIa MHCTUHKTA K IPYrOMY JIJTUTCS
MHOTO THICSIY JIET, OUeHb OOJIBIION MPOMEXYTOK BPEMEHH, MBI KaK pa3 W sIBJIsieMCsl CBUACTEIISIMU
3TOro (peHOMeHa.

Ho Beprémcs k kamepam. OTHIM U3 UCCeIoBaTeNIel MUeTMHBIX KaMep, IIOHEBOJIE, CTall yKpa-
uHckui yuénsiid A. I1. Komuccap (1994). B cBoux omnbitax A. JI. Komuccap nomerasn cOTOBYI0 paMKy
C MYETaMU B CMOTPOBOH yiiell ¢ 3armastHHOM BEepXHEH 4acThio, 3aKPHITYI0 Kamepy, C MPOXOIOM 3a
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npeaesbl 37aHus B HKHEN yactu. [luenmHas cemeiika yaayHO 3MMOBaJIa, HO MCCJIEJOBATENb BCe-
Ia yIUBJISUICA, IOYEMY BCEr/a, Iocjie pa3repMeTu3al BEpXHEN YacTy KaMephl, Yepe3 HEKOTOPbIN
IIPOMEKYTOK BPEMEHH ITUEITBI IPEKpalliajIi CBOE CYILIECTBOBAHUE.

B cMOTpOBOM yiibe ¢ OTKPBITHIM BEPXOM Ha aKTMBHOCTb MUEN BIUsUM J1Ba (paktopa. [lepBbiit
(bakTop, B yabe HE U3MEHSJICS MPOLIEHTHBIN ra30Bblid COCTAB BO3/yXa, MYENbl IOCTOSTHHO HAXOAU-
JIMCh B cpefie aTMOC(hepHOro KUCIOPOAa, YTO 3aCTABISIIO X HETPEPbIBHO OBITh aKTUBHBIMU. BTO-
PO, cucTeMa yIula — MPOXoJ — KamMepa — KOMHATa IO CYILECTBY SIBJISIACh BO3/IYXOBOAOM U Aaxke
OoJtbIlie, YIUTHIBAsE PAa0OTy MYENT Ha MOIEpKaHUEe HEOOXOAMMON TeMITepaTyphl Ha coTe, Kamopude-
pom 1o oborpeBy KOMHaThl. Kak mepBbiii, Tak M BTOPOM (paKTOpbI MPUBOIMIN K MCTOLIEHUIO Opra-
HU3Ma MYE, a AJMTebHAs HelpephIBHAs padoTa K THOeu.

[IpakTryeckoe npuMeHeHNEe MUEIMHON KAMEPHOW CUCTEMBI U €€ 3((PEKTUBHOCTU Mbl HAXOIUM
B TEXHOJIOTMH 110 BBIBOLY MaToK Makcuma MnbuHa. [Tuenrnas paMka, ¢ pazaeauTesieM 1o Beel IJTMHe
Y M PUHON OOKOBOH TIAHKU 34MM, 32)KUMAJIach IBYMS CIIEIIMATbHBIMU yTETUIEHHBIMU 3ACTABHBIMH.
B Tako# KOHCTPYKIIUK TIPOXOJ] HA PaMKYy ObLT TOJIbKO CHH3Y, TIPH STOM IIMPUHA TTPOXO/a, KaK U pac-
CTOSIHHE OT TTOBEPXHOCTH COT JIO 3aCTaBHOM, cocTaBiisui 4,5mMM. Haxonsmumecs: Ha pamke muéinsl 6e3
TpyZa KOHTPOJIUPYIOT TEMIIEPaTypy M COCTaB BO3[yXa B KaMepax Mo 0OeUM CTOpOHaM PaMKH, YTO U
MO3BOJISIET NOAJEPKMBATh ONTUMAJIBHYIO TEMIIEPATYPy HA MAaTOYHMKAX U [IJ151 CO3PEBAIOIIMX MATOK, a
MMEHHO 3TO U FApaHTUPYET UX BBICOKOE KayecTBO. Posib M Ha3HaueHMe BO3AYIIHBIX KAMEP PacCMOT-
pUM B pasziene “3aKkoH TeIUIOBOH JIOBYIUKU MTYETMHOTO Posi”.

Ecnu paccmarpuBath KU3Hb ITYET B TPUPOIHOM KUJIULIE, TO HEJb3s1 HE OCTAHOBUTHCS €ILE Ha
OJJHOM OUY€Hb Ba)KHOM (haKTOpeE.

He Tak maBHO s1 yuacTBOBaJI B pabOTe OTHOTO YKPAMHCKOTO IMYETOBOIYECKOro (popyma U 1o
TeMe BO3HHMK BOIMPOC O BBUDKMBAHUM POEB B AyIUIax AepeBbeB. OAMH M3 YYaCTHUKOB 3asiBUJ, UTO
Ha €ro yyacTKe B JIEPEBE BUIIHU €CTb JYIUIO, €KErOJHO AYIUIO 3aCeseTcsl pOeM, HO KakK/bli Ioj B
TEYEHUE 3UMBI ITUEITBl BBIMEP3atoT. BOT Moil coBer:

«B mpupozne kaxaomy pasmepy oOobEMa JIyria COOTBETCTBYET CHJIA MTUETMHOW CEMbH OIpe-
JEeNEHHON BEJIMYMHBL. DTO TaK Ha3bIBa€MOE MPABUJIO COOTBETCTBUS. Besikoe Iyruio mpu 3acesieHuu
ero MmyéaamMu UMeeT OINPeAeIEHHYI0 MOIITHOCTD TEIUIOBBIX IMOTEPh, HO MPU 3TOM Kaxk1asi ceMbst 00Ma-
JA€eT OIpeJeEHHBIM SHEPreTUYECKUM MOTEHIMAIoM. Eciy cyMMapHBIi SHEpreTH4ecKuii oTeHral
ITYEJIMHOM CEMbU MEHbIIE CyMMApHOW MOIIHOCTH TEIIOBBIX MOTEPh 3aCEIEHHOIO AyIUIA, TO CEMbSI B
TeYEeHUe 3UMHero ce30Ha norudaet. B Bamem ciyvae 00bEM dyria He MO3BOSIET MOCETUTHCS MTUe-
JIMHOY CeMbe, SHEPTreTUYECKUI MOTEHIMAT KOTOPOW MOT Obl TIOKPHITh MOIIHOCTh TEIUIOBBIX MOTEPh
Bcero ayrmia. Yrterute ctBoi aepeBa! [Tomorurte muénam!».

O nymuie, MOIIHOCTH TOTEPb M SHEPreTUYECKOM IMOTEHLIMAJIE IMYETMHON CEMbHU BIIEPEM €ILE
MHOI'O T€M, HO MEepelIEM OT AyIUla K YJIbl0 U PACCMOTPUM MPUMEHEHHE B YJIbsIX WHHOBALIMOHHOW
paMKu yuéHon rpymisl mpogeccopa A. I'. Mannanosa. HartomHIo, 4TO B CBOUX yTBEPKIEHUAX IIPO-
(eccop HacTamBaeT Ha IBMKEHUM BO3/IyXa MOBEPX PaMOK U Ha CYILECTBOBaHHUE OOKOBBIX KAPMAaHOB
B YJIb€ ISl €ro oTxoa. To ecTh yU€Hblil, KATETOPUYECKN OTBEPraeT CyIleCTBOBAaHUE Pa3eIEHHBIX
KaMop B rHe3zie 4. Jlydimm nosicHeHueM IBJsieTcsl IpUMep, pacCMOTPUM OJIMH.

Ha omHOM 13 myenoBoqueckux (popyMoB K ayJUTOPUM B TEME «CKOpasi OMOIIb» OOpaTHICS
myenoBoy ¢ HUKoM Jliobomup. YV Jliobomupa yapu Ha HeCTaHAAPTHYIO paMKy (mmmprHa 300MM,
Beicota 600MMm). Paznenurens ['opmana Ha pamke umeer mmmHy 250MM. Bo3Hmkia mpobOiema, B
YCJIOBUSIX YJIbsl B 3MIMHUI MIEPUOJ MOTYT BBIKMBATh TOJIBKO CHITbHBIE CEMbH, KaK TOJIBKO CeMbs cradee
OHa TIEPEXOJMT Yepe3 KOPMOBBIE 3aIachl B CPEJHEN YacTH rHe3a M CO3JaET KITyO MO HIKHEMY Kpato
paznenutens ['opmana. [epen muenoBogom crana 3agaya B gekadpe 0OecrieuuTb CeMbI0 KOPMaMHU
MyTEM MepeBopaurBaHus yiabs. Kak n30exarp B MOCIEIYIONIEM TaKUX KYJIbOUTOB?

Mo¢g oObsiCHEHUE U COBET:

«B Bariem ynbe m4énsl CUIAT TONBKO HAa COTaX M KOHTPOJIMPYIOT TOJBKO Ty YacTh TOPU30H-
TaJIBHOTO CEUEHM YJibs, I7ie OHU Haxondrcs. IIpocTpaHCcTBO 3a paMKaMy ITYENBI HE KOHTPOJIUPYIOT,
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TO €CTh, MEXy Hapy:KHON OOKOBOI TTOBEPXHOCTBIO PAMOK M CTEHKOM YJIbs “Ty/IsieT BeTep”. B myruie
MTYENIBI KOHTPOJIUPYIOT IPOCTPAHCTBO OT OMHOM CTEHKHM JIyIUIa ¥ THE3/1A JI0 IPYTOi, TO €CTh BCE rOpH-
30HTAJIBHOE CEYEHUE U THe3/1a U IyTuia (paccMaTprBaeM HeasbHbINA CITyqai).

B Bamewm ciiyyae TEruislii Bo31yX, KOTOPBI OTXOOUT OT KiIyOa, IOMHUMAETCsl BBEpPX, rpeeT
MEeJOBBIE COTHI M K€ YACTUIHO OXJIAKIEHHBIH 10 MOTOJIKY YXOAUT K OOKOBBIM CTEHKaM YJIbs, a JlaJiee,
emg OoJiee OXJIaKAasiCh, BHITEKAET B MPOCTPAHCTBO IMOJ] paMKaMu, Tof kiryoom. Takum odpazom, B
THE3I0BOM 00bEME YJIbsl CO3/1aH HETTPUPOIHBIN JIMIITHAN KPYrooOopoT Bo3ayxa. [loaToMy myemHbIi
KJ1yO Oornee crtaboii ceMbH TiepeMeltiaeTcs B 30Hy Hadasa pasaenutens ['odpmana, rje 3a CYET Cruioni-
HBIX OOKOBBIX CTEHOK B YJIOUKax Onaromaps paszgenutesnsim ['odpmaHa OTCYTCTBYeT JIMITHUA KpPYyro-
000poT Bo3ayxa. CHIbHbIE ke CEMbH UMEIOT O0JIee BBICOKHIA MPOIIEHT KOHTPOJIS 32 TOPU30HTAILHBIM
ceyeHrueM 0ObEMA Yilbsl, OHU COOTBETCTBYIO STOMY 00BEMY, UTO IAET BOBMOKHOCTD ITUESTMHOW CEMbE
CO3/1aBaTh TETJIOBYIO JIOBYIIIKY BO BCEM 00BbEME. [yt TOro 4TOOBI MPUBECTH MUYETUHOE THE3MIO B YJIbe
B COOTBETCTBUE C MPHUPOAHBIM CTaHIAPTOM HEOOXOAMMO 4TOOBI OOKOBBIE TUIAHKM PaMOK OBUIH IO
BCEH JITMHE CIUIOIIHBIMHU, & BEPXHSISI 4acTh YJIOUEK IOJTHOCTHIO IepeKphITa. TakuM 00pa3oM, Kak U B
ayrie, OyneT co3aaH Habop TIIyXUX TOHKUX Kamop, pa3e€HHbIX COTAMU M OTPaHMYEHHBIX CTUIONI-
HBIMH OOKOBBIMH IJTAaHKaMHU. B 3TOM ciTydae HarpeThiid BO3/1yX OT KJIy0a OTAAeT YacTh Terlia MeJJOBbIM
coTam, IOMHUMAETCS K MOTOJIKY YJIOUeK M BbIaBIMBAeTCs OoJiee HarpeThIMU TOPIMAME Ha riepude-
PHIO YJIOUEeK, IJie 10 BHYTPEHHEH MOBEPXHOCTH CILIONIIHBIX OOKOBBIX PAMOK BO3BpaIaeTcs K KiIyoy.
Takoii BO3/1yx OyeT ellé JOCTaTOYHO HarpeThiM U MMETh BBICOKYI0 KoHIeHTparmio CO2 (ot 2,5 1o
4,0 u 6omnee %). VimeHHO 3Ta KOHIIEHTpAIMsI AUOKCH/IA YIIIepoJa MepeBeJET OCHOBHYIO YacTh MUEN
KJIyOa B COCTOSIHUE IIMKJIMYECKOro aHa0ro3a. A YTo MPOUCXOINT Jajiee, y3HaeTe B IaIbHEHIINX pa3-
aenax.

Paccrosinrie Mexay cOTaMH JOJKHO OBITh TOJIBKO 9MM M HUKAKHX «HO», BO BCSKOM CIydae,
B PACIUIOHOM YaCTU THe3/a. DTO MPUPOAHBIA pa3Mep U OH, KaK Monajio, muéjiaMu He CO3aéTcs, y
3TOro pazMepa B MUEIMHON CeMbe MMEETCs1 CBOE TIPe/IHa3HAUCHUE .

[TpumeHeHre paMKH CO CIUIOIIHBIM pa3ZeuTesIeM B PACIIONHOM YacTH THE3/1a, TO MPUHIIU-
MUAJIbHO HOBBIH MOAXOJ K OPraHU3alliy IMYETMHOTO FHE3/a B YJIbe, 9TO MO OONbINeH YacTh KOMUpPo-
BaHME CHCTEMBbI IPUPOAHOro AyIUia. [lotomMy 4To B 3TOM Citydae mUEnbl B HAMOOJIbIIer Mepe KOHTPO-
JIMPYIOT HE TOJIBKO TeMIIepaTypy, HO U Ta30BBII COCTAB BO3/yXa B KaKIOW YJIOUKE, YTO OUEHb BaKHO
IJ1s1 pabOThI TETUIOBOM JIOBYIIKY ITYESIMHOTO KITyOa.

Ecnu cucrema yibsi KOHCTPYKTHUBHO TIpeArnosaraet (popMmy muearMHOro THe3/1a B Buje Habopa
[JIyXUX TOHKUX U JUTMHHBIX KamMep, KOTOPBIMU SIBJISIIOTCSI 3aKPBITHIE YJIOUKH, TO KU3Hb MTYENT MaKCH-
MAaJTLHO MPUONHIKAETCS K IPUPOAHOMY CTaHAapTy. 2KU3Hb TUEN B AyILie chOpMUpPOBAIach HA OCHOBE
JeWCTBUS (PU3MUECKUX 3aKOHOB aKKyMYJIMpPOBaHUs Teruia. TeruioBasi JOBYIIKA B THE3/€ MUYEN M03-
BOJISIET MCTIOJb30BaTh (PU3HOJIOTMYECKOE TETJIO BCEX WICHOB KOJIOHUM ISl TIO[IEpKaHU s HEOOXOIH-
MOT'0 TEMITEPATYPHOTO PEeKMMa, a OMOJIOTMYECKYI0 SHEPIUI0 KakKI0M 0COOU UCTIONb30BaTh TOJBKO B
KpaiiHeM cltyyae.

B cucreme yibeB, B KOTOPBIX NPUHLIMIMAIGHO OTCYTCTBYET TEIUIOBAs JIOBYIIKA, BBKUBAHUE
MTYETMHON CeMbU OCHOBAHO Ha pacX0I0BaHUH OMOJIOrMUECKOro MOTEeHIHaa Kaxaou ocoon. [Tostomy
OCEHBIO /1151 3MMOBKH B TaKUX YJIbSIX MPUXOAUTCS CO3[ABATh MOITHBIE MTUETMHBIE CEMbU B HAJEKIE,
YTO CyMMApHOT0 OMOJIOTMYECKOro MOTeHIasa OyAeT JOCTaTOUHO [Tst 3MMOBKH. [T4€bI ocie Takux
3UMOBOK BBIXOIAT (PU3MONIOTMYECKU CIIA0OBIMU M HE MOTYT B JIOCTAaTOYHON Mepe y4acTBOBAaTh B BOC-
MUTAHUY TIEPBBIX TeHEepallvii MOJIOIHSIKA HOBOTO CE30Ha, 3a4aCTyI0 MX XBAaTaeT TOJIBKO Ha OIHY TeHe-

panuio.
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6. IOYEMY BCE KE 9MM?

Paccrosinrie Mex/ly COTOBBIMU paMKaMH B YJIbsIX, KAKUM eMy ObITh?

006 3TOM MmapameTpe JKIIHIIA MY MUCAHO — MEPENHUCaHo, KaK rOBOPST, BCe KOMY HE JIeHb.
[TpuBeném HEKOTOpbIe M3 OCHOBHBIX T€3 B MUPOBOM MAJMTPe 0OOCHOBAHUIA:

Auuukjaonenus myeaopoacrea A. U. Pyra (1959):

3aMepsl Yalnpexrta, cpeiocTeHue 35mMm;

3amepsl beprnenina, cpegocrenue 35mm;

3amepsl A.W. Pyta, cpenocrenue 35mm;

OOMBIIIMHCTBO AMEPUKAHCKHX ITYETIOBOIOB PAOOTAIOT C PACCTOSTHUEM MEXKAY PAMOK B IOMM.

Uccaenopanus JI. U. Ilepenenosoir B 1940r. (1978),

Ha6monaercs monoxutenbHbi 3(EKT OT COKpAIIeHUs YIOUKH 10 IMM.

HNccaenopanusa A. C. Conommuna (1977),

CokpalrieHre yJIOUKU J0 IMM rapaHTHPOBAJIO Me0COOp U 3HAUMTEIbHOE YCUIICHHEe CeMei, Kak
BECHOM, TaK U B KOHILIE CE30HA.

HccaenoBanua E. K. EcbkoBa (1986),

[NonoxwuTenbHast TMHAMKKA B (DU3MOIOTMY TTOTOMCTBA U YBEJIMYEHUST YHCIEHHOCTU 0CO0ei B
MTYETMHBIX CEMbSIX IPU 9MM MPOCTPAHCTBA MEK]LY PAMOK.

Uccaenosanus yuénoi rpynnsl A. I'. Mannanosa (2015),

PasuTenbHOE OTIIMUME Pa3BUTHS MMUETIMHBIX CEMEW B YJbsX C YJIOUKaMH Ha 9MM OT cemell B
ybsIX ¢ ynoukamu Ha 12mMM. CyniecTBeHHbI 9KOHOMUYECKU 3(PEKT.

Ha nanHbIii MOMEHT, 3TO CTaHIAPTHBIN HAOOP BBHIBOJOB, ITA0JIOH, KOTOPHIMH TOJIb3YETCs KaX-
OBl ABTOP TPH HAIKMCAHUM PaOOTHI O IIUPUHE YJIOYKHU B THE3IAX MUEN. 3ameTe, HM OJWH U3 UcClie-
noBatesiell He OOBSCHUI, IOYeMY UMEHHO 9MM M KaKylo pojib UTPaeT 3TOT pa3Mep B MPUPOTHOM
KUJIMILLE MTYEN.

K mepeuncieHHbIM BBIBOAAM M YTBEPXKIEHHUSIM B IOJIb3y PACCTOSIHUS MEXKAY PaMOK B 9MM
aBTop J00aBiseT. Bech ombiT, mpakTHueckas padoTa M ycriex poeBoioB B Kapmarax (YkpauHa)
MOCTPOEHBI Ha MEXKPAMOUYHOM PACCTOSTHUM B IMM. [[11s1 peanm3aiiiy mueMHbIX TAKETOB PacCTOSTHUE
MEX/1y paMOK B 9MM MO3BOJISIET B KpaTyallliie CPOKUA HAPACTUTh HEOOXOAMMYIO Maccy myesbl. bes
3TOro mapaMeTpa He BO3MOKeH ObUT Obl 3(P(eKTHUBHBIN OM3HEC M0 peasTU3aIIMH ITYEJT B 3TOM PETMOoHe.
VY Kapnarckux poeBOIOB PAMKH B YJIbsIX O3 pacIIMpHTeNield, a BEpXHUE 1 OOKOBBIE TJIAHKU BBITION-
HEHBI TI0 TONIIIMHE COT B pazMep 25Mm. Kpome Toro, Bcst Tapa 1Moj myesonakeThl U3roTaBIuBaeTCS
C YYETOM TOJILIMHBI PAMKHU B 25MM.

Kak Bumum, Bce 3aMepsl, UCCeAOBaHUS ¥ HAOMIOAEHWS] UMEIOT BHEITHUIN XapaKTep, OHH OIHU-
CHIBAIOT KAQUECTBEHHBIE U KOJMUYECTBEHHbIE U3MEHEHHS B CEMbsIX, HO HE PACKpBIBAIOT MPOLIECCOB,
MIPOUCXOISAIIMX BHYTPYU FHE3/A.

[Toctyunm 1o gepeBy 1 NOMPOCUMCH K ITYENKAM B TOCTH.

PaccMoTpum neanbHbIN Cityvaid, KOraa myenHast CeMbsl IOTHOCTBIO KOHTPOJTMPYET Morepey-
HOe ceyeHue ayruia. M3 BXoaa B JIETOK BBEPXY OTKPBIBAETCS MAHOPaMa COT, Kak1asl yIouKa 3aMKHYTa
I10 IEPUMETPY U BCE MPOCTPAHCTBO YJIOUEK CHU3Y 3aHATO ITuenamu. Kak ormeuanocs panee, Kaxaas
U3 MYEN sIBJISETCS MCTOUHMKOM TeIla M 3a CYET pabOThI JIETATBHBIX MBI HEMTPSIMOTO JISHCTBUS
(I".Dm 1961) crabunmmsupyer Temriepatypy B OIu3JekalieM MpOCTPAHCTBE, & YUUTHIBAsS JBMKCHUE
HarpeToro BO3Ayxa BBEpPX, TO M HA 3HAYMTEJILBHOM PACCTOSHUM T10 BBICOTE COT. TakuMm oOpas3om, Bec-
HOH TIpY HApaIllMBaHUM CHJIBI CEMBU B JIyTUIE, TIPH pa3Mepe YJIOYKU B IMM MeXIy COTaMH, MUENbI,
Pa3MeInasch MIOTHO, APYT K JPYyry, FAPAHTUPOBAHO OOECIIEUMBAIOT HEOOXOAUMYIO TEMIIEpaTypy Ha
cotax. [Ipuuém cuzist Ha coceTHUX COTax B YJIOUKE, IMUEITbI TOJTHOCTHIO KOHTPOJIUPYIOT MEKCOTOBBIN
npoceeT. B jxapkoe jieTHee BpeMs IBHXKeHHe Oosiee TEIUIBIX Macc BO3yXa MPOTEKAeT CBEPXY BHU3
yepe3 LIEHTP COT, a CBEKHUI BO3/yX MPOXOAUT BBEPX MO Kpalo YIOYKH BIOJIb CTeH Aayruia. ITuénsl,
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UCTIONB3Ys1 HUCXOASIIME TEIUIOBbIE TIOTOKH, IEPEKPHIBAIOT YJIOUKY M TAKUM 00pa30M, KOHTPOIUPYIOT
3HAUEHHE TEMIIEPaTyphl Ha OOJIBIION IUIOMmAaM coT. Te U3 MYeIoBOoIOB, KOTOpble PadOTaIOT C yIoY-
KOI 9MM, MOI/IM HaOMIOAATh CKOTUICHHE TTUYEN 10 OOKaM M B HU3Y PAMKH C 3aKPBHITHIM PACIIONOM, a
BEPXHsIS U LIEHTPaJIbHASL YaCTU PACILIONA Ha paMKe ObUIM CBOOOIHBI OT MYE.

Uro kacaercs yJIOukd B 12mMMm, TO i oOecriedeHrs] ONTHMAIbHOW TEeMIIepaTyphl Ha COTax
muénsl (Apis mellifera), kKak ¥ TMTaHTCKHUE MeIOHOCHBIE MTUébl (Apis dorsata), MOKPHIBAIOT PaCILION-
HYIO 4aCTh paMOK 10 Bcell ruiomaau. Kak orMevaior yuéHble, B YJIbsX C pACCTOSIHUEM MEK/1y PaMOK B
12mm, 60nee 40 % muén cemby 3aHUMAIOTCS yAepKaHUeM HeoOXOAMMON TeMIlepaTypbl B rHe3e. Ha
JIMLIO SIBHOE NIPEUMYIIECTBO B SKOHOMHUU SHEPreTUUECKMX PECYPCOB MUYETMHON CEMbU MPU LIMPHHE
YJIOUYKHU B 9MM.

AHaJloruHasi CUTyalysi IPOUCXOIUT U C siiilieKIagkoi MaTku. [1pu paccrosiHum Mexay cot B
OMM muénel, epeKpbIBas IJIOMIAAb 110]] 3aCEB, NOAAECPKUBAIOT B IPOCTPAHCTBE YJIOUKU TEMIIEpaTypy
SIMLIEKJIaIKY, @ MaTKa, OTHICKAB COOTBETCTBYIOILYIO TEMIIEPATYPY, 1O TUIOLIAIN OTKJIAIbIBAET SAMIIA.
ITO B pa3bl YBEJUUMBAET SNIIEHOCKOCTh MATKH 110 CPABHEHUIO C OTKJIAAKON UL ITpU 12MM.

[Ipu paccrosiHuy Mexay paMok B 12MM MaTKa OTKJIaJbIBaeT SIila, Kak M1Ucal B CBOEW SHIUK-
nonequu muenoBonactea A.U. Pyt (1959), mo xpyry. Ho Toimsko He 1o Kpyry, 3TO BBIBOI HaOmoaa-
TEJIbHOTO YeJIOBEKa, a 10 IPaHMIIe TEMIIEPaTyPHOH 30HBI AUIEKJIAIKU, KOTOPast PeCTaBIseT COOOM,
B 9TOM Clly4ae, TeIUI0BOoe MATHO Ha cote. [Ipruém oTkIaIKy 1o KpyroBoMy TEIJIOBOMY IOsICY MaTKa
MIPOM3BOJUT MHOTOKPATHO, KaK TOJIbKO HET COOTBETCTBYIOIIEH TeMIepaTypsl Ha COTE HET U KJIAJIKHU,
Marka yxonuT. Kiagka MaTtok mo rpaHuue TEIIoBOro ITHA XapaKTepHa [Ulsl CEMel Ha paMKax ¢
JBEHAAIIATUMUUTMMETPOBOM YJIOUKON U PaMOK ¢ paszzenutesisimu ['odpmana, HO 00 9TOM Jasee.

BecHo#l kaxaplii U3 MYENIOBOJOB HAOMONAET MHTEPECHYI0 KapTHHY, MIPU OTKPHITUH B YJIbSIX
BEPXHEH Y4acTU paMOK B YJIOUKaX C PaCIIONOM IMYENBI ¢ 0OEMX CTOPOH OT BEPXHUX IUIAHOK PaMOK
BBICTPAMBAIOTCS TUIOTHO OfIHA K OJHOM rOJIOBKaMH BBepX. Takum oOpa3oM, MYENbl MEPEeK PhIBAIOT
OTTOK TEIIOro BO3/1yXa U3 pacrulofHoM yactu rHe3aa. [lpu yinouke B 9Mm muénam 3To ynaercs erko,
a BOT IpH 12MM TYENBI IEpErpyKeHbl yIepKaHUEM COOTBETCTBYIOILEH TeMIepaTyphl, a IPU HE0CTa-
TOYHOM MX KOJIMYECTBE, IPOUCXOAUT IMOHMKEHNE TEMIIEpaTypbl Ha PACIUIOAE, YTO B CIyYae JJIUTEIb-
HOT'O TIEpUO/Ia OXJIAKACHHS YPEeBATO HAPYIIIEHHEM Pa3BUTHS PACIUIOA U BHIXOJOM B3POCIIBIX 0COOEH
C aHATOMUYECKUMHU U (PU3HOJIOTMUECKUMU OTKJIOHEHUSIMU. 1103TOMY ONIBITHBIE ITUEI0BO/IBI 3a3p5, B
TEYEHHUE Ce30Ha, a OCOOEHHO BECHOM, HE JIE3YT B YJIbH, 3TO OUEHb JI0OPOroe sl MUEN YIOBOILCTBHUE,
HO €CJIM TIPUXOAUTCS, TO MECTO, Ille HaXOOUTCS PACIUIOJ, BCErAa MPUKPBHITO U30JSTOPOM TeIlia U
OCMOTP TTPOU3BOAUTCS OT KpailHEN paMKH JI0 MEPBOM PaAMKH C PACIUIONOM WJIM SHIEKJIaIKOM.

Kak poenoBy, MHEe MPUIILIOCH CTOJKHYTbCS C PA3HULIEN B OTCTPOMKE POSIMUA COTOBBIX PaMOK
MPY MEXPAMOYHOM paccTOsTHUM B 9mm 1 12MM. A ucnosns3yio poesoBKU Ha ceMb paMok A. Pyta ¢
MOJPaMOYHBIM IMPOCTPAHCTBOM. B Hauasie Kaphepbl poesioBa CTaBUJI B POEBKU PaMKH IIMPUHON 37MM
¢ pacmuputensmu ['opmana. B Habope meHTpaibHas paMKa Bceraa uyépHasi Cyllib, C IByX OOKOB OT
LEHTPAJILHOM JIB€ PAMKH C ITOJTHOM BOLIMHOI, a JjaJiee 110 IB€ PAMKH C TIOJIOCKAMU BOILMHBI I PUHON
1o Scm kaxjasd. [Ipy BxoAe B Takylo pOEJIOBKY JBYXKMJIOTPAMMOBOIO POsi, IEPBOHAYAJILHO OCBaM-
BaJIach IIEHTpaJIbHAsl paMKa, Y€pHasi CyIllb, 3aTEM OTTATUBAIMCH PAMKH C TIOJTHOW BOIIMHOM, a yikKe
TI0CJIe TI0 OIHOM paMKe Ha 00e CTOpOoHbI ¢ HauaTkamu. [Tocie nepexona Ha paMku XeH/a, ¢ paciIupu-
TEJISIMU 110 BCEH BBICOTE M MEKPAMOYHBIM PACCTOSIHUEM 9MM, 51 CTOJIKHYJICSI C MHTEPECHBIM (DAKTOM.
[Tpu BXOzE B pOEBKY ABYXKHJIOT PAMMOBOTO POSsi, TPU CPEAHUX PaMKHU ObLII OCBOEHBI Cpasy, 3a CYTKH,
a YeTplpe paMKU C HauaTKaMH MYENbl OTTATMBAIM OHOBPEMEHHO, IPUYEM CTPOUTEIBCTBO HA STUX
paMKax BeJIOoCh Cpasy CO BCEX CTOPOH, B TOM YKCJIE OT HUKHEM IUIaHKY BBEpX. BBIBO/IBI AeaiiTe camu.

To, 4TO 51 Hamucasl B ITOM 3aMETKe, JIMILb Majasi TOJIMKa OT BCEro 3HAYMMOTO /Il pa3BUTHSA
ITYESIMHON CeMbU. IMM MEXAY COTaMH 3TO OCHOBA OCHOB ITUYEJIMHOIO THE3/1a. DTOT NPUPOAHBIN pa3-
Mep BO3HMK Ha OCHOBAHUHM JICHCTBUS (PM3MUECKUX 3aKOHOB M 3aKOHOB OMOJIOTMUECKOTO Pa3BUTHUS
MTYETMHON KOJIOHUM U JOJKEH HEYKOCHUTETBbHO BBIIEPKUBATHCS IMUEIOBOAOM B YJIbsIX, OCOOEHHO

23



K. 1I. [TAIIEHKO. «[T4énpl BEIOMpPAIOT METaILI»

B PACIUIOJHON YacTH THE3/a. 3HaYeHHe PacCTOSIHUS 9MM MeXIy COT B TEOPHHU IMUESTMHOTO IHE3/a
SIBJISIETCS] KPA€yTrOJbHBIM KAMHEM.

B nanbHeiiem OyaeT ormucaHo, Kak MUYENbl PU CTPOUTENILCTBE COT BBIIEPKUBAIOT pa3Mep B
OMM, a B creaylolieM paszzene “AXuiecoBa maTa Kiemia Bappoa AKoOCOHU” Bbl y3HaeTe, Kak TOT
pa3Mep MoMoraeT B MPUPOIHOM KUIIHUIIE MTUET OOPOThCS CO BCEMH BUAAMU KJIEIIEH Kiacca mayKo-
0Opa3HbIX TUIMA YWIEHUCTOHOTHX, K KOTOPHIM OTHOCHUTCS U KJIel Bappoa SIKoOCOHM.

Ha sTom s1 3akaHumBaio pyopuky “3abmyxaeHus yu€HbIX” U Iepexoxy K pyopuke “O uém yué-
HbIE ellé He 3HAIoT .

24



K. 1I. [TAIIEHKO. «[T4énpl BEIOMpPAIOT METaILI»

O YEM VUYEHBIE EIIE HE 3HAIOT

7.AXNJIVIECOBA ITATA KJVIEIIIA BAPPOA AKOBCOHHA

ITpouwto 6onee 2000 et ot poxaeHus ceiHa boxbero Mucyca Xpucra. s )KU3HU OHOTO
yeJioBeKa 3T0 OECKOHEYHOCTb, HO KaK 3a TaKOW MCTOPUYECKU MaJblil TPOMEKYTOK BPEMEHHU M3Me-
HWICA CaM 4YEJIOBEK U KaK OH M3MEHWI OKPYXKAIOIIYI0 JEHUCTBUTENIBHOCTb. MENOHOCHBIE ITYEDI,
COMIACHO NaJIEOHTOIOrMYECKUM HaXO[KaM, HACUUTHIBAIOT UCTOPUIO CBOETO CYIIeCTBOBaHUA Oosee 40
MWLTHOHOB JieT! (A Moxet u 6onee). OUeBUIHO, 32 TaKOW JUIMHHBIN, JJIMHHBIA OTPE30K BpEMEHU
BUJ] MEJOHOCHBIX ITYEJN, IBOJIOLMOHUPYS, CMOT HAUTHU 3alIUTy OT KJlela Bappoa. He Tosnpko Hantn
3aLIUTY, HO ¥ 3HAUUTEJIBHO COKPATUTh CYILIECTBOBAHME CaMOI0 BHUJA KJEIA Bappoa. B mpotuBHOM
cityuae, OsIBJIEHNE BIIEPBHIE KJlella Ha nnacekax Esporel, Aszum, A¢gpuku u Hosoro Ceera nosoxuso
Obl KOHEIl CYLLIECTBOBAHUIO BUJIa MEIOHOCHBIX ITYE.

Ha o npo6iema He B BUjie WIEHUCTOHOTHMX, a B TOM, KaK 4yeJloBeK BoAUT muén. OT He3Ha-
HUS 3aKOHOB Pa3BUTHUsI MPUPOIbI OLIMOKA KPOETCS B KOHCTPYKLMU YJIbEB M TEXHOJIOTHUU yXOJa 32
MYENIamMu, Ho 000 BCEM 10 TIOPSKY.

B razere “ Ilaceka Poccun” N1 3a 2002 rop B cratbe B. 9. Konocosa “VYaeit XXI Beka. OTKpbI-
THe JlaHrcTpoTa mopa 3akpblBaTh~ aBTOP ONMCHIBAET MHTEPECHBIM Cly4aid. B myruie crapoit ocuHBI
ObL1 HaiileH poil. Poil cHsum, pacmiion moMecTuwics B AByXKOPIYCHBIH yiel koHcTpykuuu Hlapns
Hanana. ITocne yero, aBTop, MepexuBasi O 3aKJICIEHHOCTH MTUETMHON CeMbH, 00padoTast mIen oJb-
OexcoM. Pesynbrarsl 00pabOTKM KpaiiHe 03aJa4riIv ITYEI0BO/A, TPU TAKOW Macce MUEN ynajio BCero
AEBATHAALATb OCOOEH KJlela.

CraTbsl IOCITyXHMJIA ITPOJIOTOM K CO3JaHMI0 apXaMYeCKUX KOHCTPYKIMH YJIbeB M0 OECKOHTAKT-
HOU TEXHOJIOTMH yXOJa 3a ITYENIaMH, TI0 CyTH, BO3Bpar K IyIIAsHKaM U kosiogam. Ho, He 310 maBHOE,
Ka/IbIM TOJl B IPUPOAY YJIETaeT Macca POEB, KaK JMKUX, TAK U C IAceK, KyJIbTypHbIX. MHOrue us
TYEJI0BOJIOB, MPOBOXkast B3IVIAA0OM YJIETAOIIUI pol, JyMaloT Mpo cedsl, MosieTesl yMUpaTh OT KJlela.
Ho He TyT, TO 6bl7I0. PoM paccensiorcs, 00ycTpauBaioT KUIMINA, HAKAIIMBAIOT KOPMa, TOJICPKHU-
BaIOT YMCJIEHHOCTb KOJIOHUH, UOYT B 3UMY, 3UMYIOT, BECHOW Pa3BUBAIOTCS M CHOBA OTITYCKAIOT POM.
B xoz1e 3BomoLMK MYENTHl HALUIM MEXaHU3M 3alllUThl OT Mapa3uTa ¥ Mo3TOMY, IPUPOAHBIE pou, O3
MEZIBEKbEN YCIIYTH YEJI0BEKA, IPEKPACHO KUBYT U 3IPAaBCTBYIOT B OKPYXKAIOLIEM Hac MUPE.

EsxeromHo s J1oB1i0 OoJ1ee 1ecATH IPUPOAHBIX AUKUX POEB, OHM 3HAUMTEILHO MEHBIIIE IO Macce
KYJIbTYPHBIX U B Hallled MECTHOCTH BBIXOIAT HA JIBE HEJIeNIN paHee, 4eM oT nmuesnoBoa. Ilocie obpa-
OOTKM B TaKUX POsAX MajaeT He OOJIblIe AecATKa KJIEHIel, 9TO TaK Ha3bIBaeMblil KJIeleBoi (hoH MpH-
POIHOTO posi, HO €CTh POM, B KOTOPHIX KJIEIIa HET BOOOIIIE.

JloBute Takue pou camMu, 0OpabaThIBafiTe U Bbl B 3TOM yOeauTeCh!

I'pynma nmpogpeccopa A. I'. Mannanosa (2015), nccnenys 3¢p@peKTMBHOCTb WHHOBALIMOHHOW
paMKu (pamka XeHJa ), NOJTy4dria OLIEIOMIIAIOIIMUN pe3y/bTaT, CHUKEHHUE B 3,5 pa3a 3aKJIEIEHHO-
CTU CEMEW C MHHOPAMKOW MO OTHOLIEHUIO K KOHTPOJIBHBIM CeMbsM. HanoMHI0 mapameTpsl pamky,
OOKOBas IJIAHKA UMeeT IIMPUHY34MM U paclIMpHTeSTh O Beell BbicoTe. TO eCcTh paMKa rapaHTUpyeT
MIMPUHY MEKPaMOYHOTO IMPOCTPAHCTBA 9MM U B YJIOUKE MOJTHOCTBIO 3aKPhITa OOKOBAs MOBEPXHOCTb.
Jlenas BBIBOABI, YYEHBIE CBA3AIN TaKOM (PEHOMEH C JEWCTBHEM Ha KJIEIA NOBBIIIEHHOM KOHLIEH-
TpaLUM YIJIEKUCIIOTO ra3a. Jleckarp, y3kas yjao4ka, M4EIbl NEPEKPBIBAIOT ITPOXOA, KOHLEHTPUPYETCS
YIJIEKUCIIBIN Ta3, U KJIel] TMOHeT.

Yyms! (He cuepxancs).

ITpodeccop E. K. Ecbkon (1978), uccienys Hamuue yriieKUCIOro raza B 3MMHEM Kityoe, oJTy-
YT pe3ysbTaT KOHIIEHTpaImu ra3a 6omee 8%*. 3aueM Torga MmYeIvMHbIE ceMbH 00padaThiBaTh OT
KJIEIIa Bappoa, €C/IM B 3MMHEM KJIyOe, 10 TeOpPUH YUEHBIX, OH OruoOHeT. [TyenoBoapl, yMyapEHHbIE
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TOPBKHM OITBITOM, IPEKPACHO 3HAIOT, €CJI OCEHbI0 He 00padOTaTh MUEIMHbIE CEMbH OT KJIelna, MEa
B CJIEYIOLLIEM I'OJly HE BUIaTh, Kak U ceMmel. [lopax€HHas KielaMy YeIMHas CeMbs TepsieT 3HauM-
TEJIbHYIO YacTh 0COOEH, OTUEro HapyIaeTcsi OajgaHCc MeXIy SHEPreTUYeCKUM MOTEHIHATIOM KOJIOHUH
Y MOIIIHOCTBIO TEIUIOBBIX ITOTEPh THe3/a. [asiee cieayeT LienHas peakiusi, SHEPreTH4ecKre 3aTparsl
BO3JIAraloTCs Ha OCTABIIMXCS WICHOB KOJIOHUH, HO KaXKIasl ITUesia UMEeT OIpeIeIEHHBIN KU3HEHHBIH
pecypc, TUEIbl cpadaThIBAIOTCS U OTXOMSAT, & SHEPreTUIECKUE 3aTPaThl IEPEXOAST B 00s3aTeIbCTBA
OCTaBIIIMXCSI YWIEHOB KOJIOHMU M TaK JI0 TIOJTHOTO MCYE3HOBEHMSI.

Ho ¢akr ocraércs paktoM, 3aMKHYTBIN IEPUMETP YJIOUHOI'O TPOCTPAHCTBA U LIMPUHA YJIOUKU
OMM CHU3WIIM 3aKJIEHIEHHOCTD B 3,5 paza!l

Mauto Toro, ecinu HeoOpaOOTaHHBIA OT KJlela MeJIOBUK Ha IecTd Kopmycax A. Pyta ¢ pam-
KO XeH[a, Mocye OTKaYKM MENA, COKPATUTH 10 JBYX KOPITYCOB, YTOOBI IMYETBI KOHTPOJIMPOBAJIH BCE
YJIOUKH, Yepe3 TP HeIeu TOJ JHa, Yepe3 CEeTKY, OyAeT ycesH MEPTBBIM KJIEIIOM, XOTh BEHHMKOM
metu. [Ipu ycrnoBuM, KOHEUHO, YTO MaTKa Ha JUIMTEbHbBIA IEpHO B3STKA HE M30JIMPOBAJIACh B Kile-
touke. He BepuTte, mpoBepbTe! TOIBKO COKPATUTH OOBEM YIlbsi HEOOXOIUMO JI0 pa3MEPOB CEMbH, ECITH
3TO He OyAeT BHIIIOJIHEHO, CEMbsI CIIETUT, HO 00 9TOM Aajee.

B nepeune nokazatenbHOI 6a3bl OTCYTCTBYET €IIIE OIHO BECOMOE MCCIIE/IOBAHME.

Astop “TBopueckoro nuenoBoacrtsa” B.E. Manbixun (2012) npoBén y4yér HaauMuus camok
KJIEIlA B pacIlyioie IepBOM MOCIe 3MMOBKY F'eHepalvy ITYEN U BBISIBUJI MX NIOJIHOE OTCyTCcTBUE. [lanee,
00paboTaB MMUEIMHbIE CEMbH OT KJIela OMITMHOM, HCCIeI0BaTeh OOHAPYKHUII B CEMBbSIX /10 2% omaB-
1Iero KJjema.

BeiBog uccnenoBaresns, B y/bsIX CAMKH KJIela Bappoa HE UAYT B MUEIUHBIN PACIUIOf TIEPBOM
reHeparu. S 106aBw1 “B yibsAX” TIOTOMY YTO B IMPUPOIHBIX THE3AX €ro BOOOIIE HET.

[Tpu KaKuX yCIOBUSIX B YJIbsIX MTPOXOOUT MEPUOJ TIEPBOM reHepalvy maen?

B yibsiX, ¢ MOMEHTa OTKJIQIKA MATKOH sWI] B 3UMHEM KJIyOe U JI0 MEPBOr0 OUYMCTUTEIBHOTO
o0néra, 3a pa3Mephl IVIOMAIU ANIEKIATKH U NO/epKaHue HA PacIliofe COOTBETCTBYIO-
el TeMnepaTypbl OTBEYAKT MYEIbI 3UMHEro Kiayoa.

IMTuéapl B rHe3/e HA pacIuiojie CTPOro BbIIEP:KHUBAIOT YCTAHOBJIEHHBIN NMPUPOOH
napamMeTp TeMIeparypsbl.

A nunty “B yabsx “ MOTOMy, 4TO B PUPOAHBIX THE3AAX 3UMHMI PacIljiol B OCHOBHOM OTCYT-
CTBYeT, 00 3ToM j1aniee. Temrieparypa Ha paciuiofe ONTUMaJIbHAS TIepernaioB U M3MeHEeHU He HaOIo-
JaeTcsl, pa3Mepsl IUIOMAAN PacIyiofa MYENbl 00ecreurBalOT U3 SHEPreTUYECKUX BO3MOKHOCTEH
kosioHuu. Ppaza “ sHepreTHUecKre BO3MOKHOCTH ITYETTMHON KOJOHUH ™ BKJTIOUAET B Ce0sI CUITy CEMBbH,
3amac KOPMOB U YCJIOBHS B YJIbe (TEMIIepaTypHbII U ra30Bblil peskrM Bo3yxa). ViaMeneHue 1o0oro
U3 3TUX TPEX (PaKTOPOB aBTOMATUIECKH MPUBOIUT K MI3MEHEHUIO SHEPreTUYecKoro OasaHca B rHe3/1e,
CJIeJI0BATeNbHO, K M3MEHEHHUIO IUIOMAIU paciuiona. [Ipy HeraTMBHOM CTEUEHHWH OOCTOSITEIbCTB K
rudesy 4acTv pactuiofa WM MOJTHOW THOeN CeMbH.

[NepBbiii BeCeHHUI OYMCTUTENBLHBIN OOJIET HE MEHSIET TeMITEPAaTYPHBIA PekKuM B yibe. Kpome
TOTO, IMYEJIOBOJI, B COOTBETCTBUU C HACTABHUYECKUMH KQaHOHAMH, MAKCUMAJIBHO COKpPAIIaeT 0ObEM
MIPOCTPAHCTBA YJIbsl 3AHUMAEMOT0 ITUYEIMHON CeMbEN, YTEIUISIeT BHEIITHUE I'PaHUIIbI 9TOTO MTPOCTPaH-
CTBa M o0OecrieunBaeT Imuéi KopMaMiu. B Takux yclIoBUsIX TemriepaTypa Ha paciijiofe He MeHseTcs, a
JOTIOJTHUATEJIbHOE YTEIJICHUE Y TOJIKOBBIH MOIOTPEB MO3BOMSIOT MYENAM YBEJIMUYMTH TSI MATKH I1J10-
a1 SALEKIAIKH, CJIJOBATEIHHO, YBEIUUUTD IJ1s1 CEMbH IIOMIAIb pactuiofa. Takum oOpa3omM, mue-
JIMHAs CEMbs1 OCBAMBAET OOYCIIOBJIEHHBIN OOBEM M IIPOUCXOAUT 3aMEeHa 3UMHEH ITUeJTbl Ha ImYesTy nep-
BOI reHeparyu.

Jlo cux mop caMKH KJiela Bappoa CUAST Ha IMYETaxX, OHU KUBbI, aKTUBHBI, TUTAIOTCS TEMOJTUM-
(ot muén, HO B pacIyion He UAYT, UX HE MyCKaeT BeIMYMHAaTeMme paTy p bi!!!

CaMkmn kJiema Bappoa He HYT B MYeJHHBIN PacIuIo H He OTKJIAAbIBAIOT sIiila mpu
TeMneparype Ha corax Bbime 35,5%(308,5K) rpagycos Heabcus!!!!!!11II1NY
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TemnepatypHblii UHTEpBAJ SMLEKIAAKY KJela Bappoa Haxogurcs: Hke 35,50C*(308,5K),
9TO BepXHssl ero rpanuiia. Kpome Toro, mpu MOAHATUM MYENAMM TeMIEpaTypbl Ha pacIuione
Boie35,50C(308,5K)* HaunmHaeT morudaTh MOTOMCTBO KJiela B pacruiofe. M uem Bblilie 3HaUeHMe
TeMIIepaTyphbl Ha IMYETMHOM PaCIUIOAe, TeM OOJIbIIIe OT PACIIIONHOTO KJIella OYHIAeTCs MUeIuHast
cembs. [1o Moum 3amepam, mociie cokparieHus 00bEMa rHe3/ia, TeMIieparypa B yIOuKe C JABYyXCTO-
POHHUM PaCHOJIOKEHUEM pacIuiofa y MmUYENn Kapnarckou nmopojsl coctaBuia 37,20C(310,2K), a npu
ogHoctopoHHeM 36,80C(309,8K) (pamka XeHnaa ).

WHTtepecHo moBesieHre B3pOCTBIX CAMOK KJIel[a Bappoa BHE PACIUIONa, KJIEN[ HaXOAWUTCS Ha
nuese. [Ipyu OnaronpusTHBIX TemIieparypax Im4esibl U OKPYKAIOHIEro MPOCTPAHCTBA KJIEH CHUAUT
Ha TPyAM y MYeNbl, HO KaK TOJBKO MPOMCXOOUT IOBBIIICHHUE TeMIiepaTypsl rpyau 6onee 350C,
KJIEII] MUTPUPYET Ha OPIOIIKO M MpsUYeTcs Moj TeprutamMu. B cootBercTBUM € mccneqoBanusmvu I
Sma(1961), Temneparypa rpyay Im4yesibl BCera Bhilie Temreparypsl Opiomka Ha 5 — 11 rpaaycoB, To
ecTh KJIEII BCeryia pacrosaraercsi B OJlaronpusaTHON TeMrieparypHoii 30He. [lox Teprutamu Kiienn u
3UMYeT, OUEBHIHO, JIs KJIela Bappoa TeMIiepaTypa Ha OpIOIIKe MUesTbl B 3MMHUI MEPUOLL SBIISIETCS
HWDKHUM 3HAYEHUEM BUTAILHOTO TEMIIepaTypHOro MHTEpBaa.

Hemnoro o 6opb6e ¢ kiremoM. [TpumeHenre AbIMHBIX XMMUYECKUX MTPEnapaToB OT KJlella Bap-
poa umeer ABa hpakTopa BIUSHUS, MEPBbIM MO HA3HAYSHUIO XUMUYECKUH, 2 BTOPOM COMYTCTBYIOIIHIA
TePMUYECKUH, PH 3aJbIMJICHUN THE3/a Imuesia pehIeKTOPHO, Pe3KO BO30YK1asCh, TOTHUMAET BBICO-
KYI0 TEMIIEpaTypy I'PY/H, KJIel] IIPH 3TOM OKa3bIBA€TCs Ha “pacKaji€HHON CKOBOPOAKE “ M, OTPHIBASICh,
chirieTcst BHU3. BoT moyeMy nociie 00paObOTKM YacTh KJIEIed OCTAl0TCSl aKTUBHBIMU, U TIPOUCXOIUT
MOBTOPHOE 3apaxeHne. UToObI 3TOro He CIydanock, 00paboTKy cieayeT MPOU3BOAUTH IPU TeMIlepa-
Type BHellHero Bo3ayxa Hike 140C(287K), Ha Xx0n01HOM /IHE KJIel] KOUEHEET U TEM CaMbIM TepsieT
CBOIO0 aKTMBHOCTb. Ha mpakTuke npu 00paboTKe B aKTUBHBIN JIETHUHN NIEPUO IIPUMEHSIOT TIpoMac-
JIeHHYI0 Oymary, KJel| MpUCcTaéT K MOBEPXHOCTH U TAKUM 0O0pa30M M30JIMPYETCs OT MYE.

B sTOM MecTe none3Ho Takike OTMETUTDL, B cooTBeTcTBUU C uUccienoBaHusamu E. K. EcbkoBa
(1981), mpu Temneparype 360C(309K) naunnaet norudath 1 pacruiof TpyTHer. Kak Buaum, nepenan
Temnepatyp B rae3ze muen ¢ 35 no 360C(309K), Bcero Ha 10C, umeeT cepbE3HbIE MOCAESACTBUSA I
BCEX €ro oOuTaTesei.

[TuenoBOBI XOPOIIIO 3HAIOT, YTO KJIEII Bappoa B MEPBYI0 OYEpedb XOPOIIO Pa3MHOKAETCS B
TpyTHEBOM pactuiofe. A noyemy? [lotomy 4To BepxXHsisl BUTAJIbHAS TEMIlEpaTypa TPYTHEBOTO pac-
IJI0/1a COBMAJIaeT C BEpXHEN BUTAJIBHOW TEMIIEpaTypoil pa3MHOXeHus KJiema Bappoa. [lo cytu ato
OJIVH ¥ TOT K€ TeMIepaTypHbIA UHTEPBAJL.

A Kak ke myenoBos?

[Nocne 3ameHbl 3MMHEN MTYEIBl HA YTy MEPBOW reHepaluy HACTyIaeT Meproy] PacIupeHust
myenMHoro ruesfa. Pacmmpsiem. Kakumu Obl TEXHONOTMSIMU ITYEJIOBOJL HE PYKOBOJCTBOBAJICS, pac-
[IMPEHKe THe3/1a Jake OJIHOW HABOIICHHOW PaMKOU MpY MIMPUHE YJIOUKU 12MM IPUBOIUT K 00pa3o-
BaHMIO B THE3/I€ IPOEMa OT COTa A0 COTa MMUPUHOU 48MM U Ha BCIO BBICOTY paMKU. B cooTBeTcTBUM
C pPEeKOMEHAAIMAMH, paMKa C BOIIMHON CTaBUTCS K OTKPBITOMY PacIUIOAy, B TAaKOM MeCTeé MHOTO
MOJIOIOH ITYeJIbl, KoTopasi ¥ OyaeT ObICTPO OTTSATMBATH COTHI. B 3a/1auke cripanmBaeTcsi, Kakol CTaHeT
TeMIIepaTypa Ha MOBEPXHOCTU OTKPBITOrO pacIijiofia Mocie MOCTAHOBKU OAHOW PaMKU C BOILMHOW?
A ecnu 1Byx? A ecnu o KemepoBckoi cucteme pa3oBo pa3pe3arh BoluHOM Be€ rHe310? [TuenoBoy
OTKpbIBaeT sk [lannopel. B aToM ciydae Temneparypa Ha OTKPBITOM PacIUIOfie B YJIbEBBIX MUEN
BXO/IUT B TEMIIEPATYPHBII MHTEPBAJ aKTUBHOM JESATEILHOCTH CAMOK KJlenia Bappoa. CaMKu KJiemia
MEeUIUTh HE CTAHyT, HPOLecC MOMIE.

Takum 00pa3oM, MYETOBOL JOIKEH YSICHUTh, MOKA MUYENBI B YIbE CaMH KOHTPOJMPYIOT TEM-
rieparypy, CaMKH KJlellla Bappoa B pacIuiofl He UIyT, HO KaK TOJIBKO MYEJIOBOJ Cleial IepBoe pac-
IIMPEHNEe, UCKYCCTBEHHO YBEJIMYMB OOBEM PACTUIOAHOW YacTH THE3/la U B Pe3ysibTaTe CHU3UI TeM-
riepaTypy Ha OTKPBITOM PacIljIofe, CAMKH KJIellla Bappoa cpasy Nolum B paciuioa. OTciona cieayer
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BechbMa 3((PEKTUBHBINA MeTo OOPBOBI C KJIEIaMu Bappoa, 00padOTKy OT KJellel Bappoa HeoOXo-
JAUMO TIPOM3BOJMTH A0 MIEPBOrO BECEHHETO pacIIupeHus. B pesynbTaTe B ceMbe OCTaHYTCS TOJBKO
CaMKH KJIela Bappoa, KOTOpble BO BpeMsi 00paOOTKM HaXOAWJIUCh B TPYTHEBOM PaCILIOfE.

B npuponHOM THE3z1e muen pa3BUTHE CEMbU MPOUCXOAUT CBEPXY BHHM3 M 3aKaHUMBAETCS IO
IpaHUIle TEIJIOBOM JIOBYIIKM MYEIMHOTO posi. CeMbsl TIOTHOCTHIO KOHTPOIMPYET TEeMIIEpaTypy BO
BCeX yJoukax rHe3zia. C yBeJIMYEHHUEM YHCICHHOCTH KOJIOHMM YBEJIMYMBACTCS U OOBEM TETUIOBOM
JIOBYILIKHY, OITYCKAETCsl BHU3 €€ TPaHUIIA, CJIeI0BATEIbHO, YBEJIMUMBACTCS U pa3Mep TUIOIIAAN 3aHATOM
pacruionoM. Cembsi MPUPOIHBIX IMUET MHTEHCUBHO PACTET, B KOJIOHUW U3-3a CTAOUJIBHOW BUTAJIBHOM
TeMIIepaTypbl OTCYTCTBYIOT OCOOH C aHATOMUYECKUMHU 1 (PU3HOJIOTMYECKUMHU U3bsiHaMu. O pa3BUTUH
KJIeIl[a Bappoa B TAaKUX YCJIOBHSAX HE MOKET ObITh U PEUH, Pa3Be UTO 3aHOCUTCS B CEMBIO MUT PUPYIO-
MU MYETaMH WK TPYTHSIMU.

Kak BugyM, TersioBasi JIOBYIIKA B THe3/e MYEN (POPMHUPYETCs 32 CUET MOTONKA C BBICOKUMHU
TETUIOU3OJIIIMOHHBIMU CBOMCTBaMU. BOT rmoyemMy, Bce BpeMsi B YJIbsIX TTOTOJIOK HAJ| ITYETMHBIM THE3-
JIOM JIOJIKeH OBbITh IOCTOSIHHO OY€Hb XOPOIIIO YTETIEHHBIM.

A U1 TYETTMHBIX CEMEH B YIIbsIX OT MTYEIOBO/A, AaJIbIlie OOJIbIIe.

JIoHBsI CO CKBO3HBIMM; 3apElICYeHHBIMHA B IOy MPOEMaMH; MOCTAaHOBKA HOBBIX KOPITYCOB;
OTKPBITHIE JIETKH BO BCEX KOPITYCaX; TOHKOCTEHHbIE KOPITyca; IEPEeTacoBKa KOPITyCOB; MHOTOPa30BOe
OTKPBITHE YJIbEB; MEXPaMOYHOE MPOCTPAHCTBO B 12MM; pacimmpuress ['opmana; pazoBoe pacimpe-
HUe rHE3]] BOUIMHOMW; KOYEBKA MACEKH C JOCTATOYHOU BEHTUJISAIMEN; METOIBI YXOIa OT POSHUsI Iy TEM
pacimpeHusi THe3/a BOT JaJIEKO He TIOJHBIH MepeueHb KOHCTPYKTUBHBIX OCOOEHHOCTEN YIIbeB, TeX-
HOJIOTMYECKUX Orepaluil ¥ MpuéMOB yXo/ia 3a MUENaMu, MPUBOASIINI K CHIKEHHUIO TEMITepaTyphl
B FHE3/1E TYEIL.

Hasiee OyayT HanmucaHbl y4éHas1 epech U KpamoJia.

VuéHble 1300peIl CTPOUTENBHYIO PAMKY, MHOTHE 3aIlITUIIA JUCCEPTALIUH, TIOTYYHIHA TPEMUM
1 BCE BCEM COBETYIOT. YUeOHHMKM, HACTABJICHU s, PEKOMEH/IAIIK, Macca CTaThell U BO BCEX “TUEIIO-
BOJYECKUX pOMaHax~ OMMUCHIBAETCS 3(PEKTUBHOCTb CTPOUTENIBHOM paMKH €€ MPUPOIHbIA (PaHTOM.
JInst ya€HBIX U paOOTHHMKOB Tiepa BCE XOPOIIO, a KaK Y MYETOBO/IA B CEMBbSIX ?

CTaBUM CTPOHTENBHYIO PAMKY B YJIOUKY C OTKPBITHIM ITYEJIMHBIM pactuiofoM. B raesie oOpa-
3yeTcsl MPOEéM HIMPUHON 48MM, U1 YN 310 nponactb. Korga enié myénsl nocTposiT TpyTHEBbIE
COTBI, HO ceiuac, MpU MOCTAHOBKE YHUKAJIBHOrO OMOM300peTeHMs], pa3opBaHa LIEJIOCTHOCTD I4e-
JIMHOTO THE3/1a U U3 00pa30BaBIIEHCs MPOPBbl KOHBEKTUBHBIMU IMOTOKAMH YHOCHUTCSI AParorieHHOe
terwio. [la, BBUIY CHYDKEHHS TeMIlepaTypbl, MUETB OTCTPOST MMEHHO TPYTHEBbIE COTHI HA paMKe,
MaTKa OTJIOKHT B STYSHKHU HEOTUIOAOTBOPEHHBIE sAiilla U OyleT pacIuiof TPYTHA. A KaKylo Temrepa-
TYpy CTaHYT MUENbI IepKaTh Ha 3TOM paciiofe? B yinouke 1o ofHy CTOpPOHY IMUYETMHBIN PacIiIof C
oOs3aTesibHOM Temnepatypoit Bbitie 360C(309K), a 1o apyryio pacriiof TpyTa ¢ TeMIepaTypoi HIKe
360C(309K). Mo Bcem y4€HBIM OMOIOTMYECKAM KaHOHaM OOJIbIasi 4acTh pacIuiofa TpyTta Oyaer ¢
CaMKaMH ¥ TIOTOMCTBOM KJI€IIa, HO M Ha COCE/IHEeN paMKe C ITYETMHBIM PACIIIIONOM TOKe OyJeT KJIel.
370 e MaCJI0 MacjieHoe, OOPOThCS C KJIEHIOM IyTEM ero pa3Be/ieHusl, CO3/1aBaTh BHYTPH TUYEINHOTO
rHe3/1a OIaroTBOpHBIE YCIIOBHS 11 Pa3BUTHS Mapa3uTa, BOJbEP 0 BHIPAIIMBAHHIO, OMO(aOpuKy 1o
MIPOU3BOJICTBY.

D¢ PeKTUBHOCTH HUKAKOM, a Bpeaa HEMEPEHO.

Mauto toro, 4to KJjewy NOMIEN B MYEIUHBIA PACIUIOf, J1a eIl MYEaaMu NMOoTpayeHa SHeprus
Ha CTPOMTENIHCTBO U BHIKAPMJIMBAHHUE 11O PaMKH TPYTHEBOTO PACIUIONA, YTO PABHO3HAYHO IO
BBIKAPMJIMBAHHIO HECKOJIBKMX PAMOK IMYESTMHOTO. TakuMm oOpa3oM, CTpouTeIbHasi paMKa BHICTYIIAeT
KaTaJM3aTopoOM IpoIiecca 3aKJICMEHHOCTH MTUYEINHOTO PacIIona.

B nprpoaHbIX KUIMIIAX MYET HET MoJied ¢ TPYTHEBBIM PACIIONoM. TpyTHEBble eJMHUYHBIC
STYEHKY pactoaraloTcsi B 30HaX JBMKEHHS BO3LYIIHBIX TIOTOKOB, BBUY CHIKEHHS B TAKMX MECTax
TeMIreparypbl. [Ij1s1 CTpoUTeNbCTBA TPYTHEBBIX COT M OTKJIAIKA MAaTKOW B HUX HEOIJIONOTBOPEHHBIX
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SIMIT IOJDKHA OBITh B TAKMX MECTaX COOTBETCTBYIOIASI TEMIIEPATypa, OHA HUKE, YeM TP CTPOUTEITb-
CTBE ITYEJIMHBIX COT M OTKJIAAKU MATKOW OIJIONOTBOPEHHBIX SIUII.

CursanoMm i MYe0BOAa O TOM, YTO KJIEU] B PacIuIO[E U JJae BBIIUIM NEpBble TeHepalun
CJTy’KaT JJBa KOCBEHHBIX (pAKTOPA MO CHUKEHUIO TEMIIEPATYPbl B THE3AAX.

[NepBblii, MYETHI HA BOIIMHE M PAMOYHBIX MPOEMAX OTCTPAUBAIOT TPYyTHEBbIE COTHI. Kak 00bsic-
HSUJIOCh paHee, TPYTHEBbIE COThI OTCTPAUBAIOTCS MPU TEMIIEpaType OTKJIaJKU MaTKOM HEOIJIONOTBO-
PEHHBIX SIUL], YTO HUKE TEMIIEPATYpPhbl OTKJIAAKHU OIJIONOTBOPEHHBIX. EcM B TakoM mMecTe Ha coTax
JaTh TeMIepaTrypy OTKJIAJKM MATKOW IMYEIMHBIX SIULI, TO MYENbl CTAHYT CTPOMTH ITYETMHBIE COTHI.
70T (paKkTOp MOKA3BIBAET OOIIIEe MaIeHUE TEMIIEPATYPHI B YJIbe B Pe3y/IbTaTe Ype3MEPHOrO PaCIIH-
peHus.

Bropoii, o Tepputopun naceku, 1 0COOEHHO BO3JIe YJIbEB, HAYAJIM MOJI3aTh IMYENBI C HEA0pas-
BUTBIMU KPbUIbSIMU UJIM MAJIbIX Pa3MepoB. DTOT (DaKT CBSA3aH C JIOKAJIbHBIM IIOHMKEHUEM TeMIIepa-
TYpbl Ha 3aKPbITOM PACIUIO[E U HU B KOEM Cllyyae He CBS3aH C BO3JEHCTBMEM Ha pacIulof Kiela
Bappoa. Ecim y Bac 1o maceke He MOJI3al0T OECKpbUIbIEe MUENbI, 3TO HE 03HAYAET, UYTO B MUESTUHBIX
CEeMbsIX HEeT KJIeIa.

K BblIme ckazaHHOMY clie/lyeT J100aBUTh, YIEHBIMU B SIMOHMM M AHIIIMU OOHApYKEeH BUPYC
negopManuu Kpbijia, s 3a MYENaMH ¢ MUKPOCKOIIOM He Oeraji, HO s 3Halo, (pakT, KOTOPHIHA Tepe-
ObET 000N MUKpOCKOIIL. [1Th JIeT ToMy Ha3ajl s epeBEN Maceky Ha paMKy XeHJa U B TEXHOJIOTHU
CTPEMJIIOCH HE JOIYCKATh OXJIAXIEHHUS M NepepaclIMpeHus THE3/1a, B UTOre MOJ3aoLUe MUYETbI ¢
neopMUPOBAHHBIM KPhUIOM Ha Tlaceke ucuesnu. Her monzaonmx muén! Moxer ObITh, TAKOH BUPYC
Y HallUTH, HO Oe/1a OT HEero BO CTO KpaT MeHee, YeM OT MepeoxJiakaeHus paciiona. Ecim nocmMotpeTs
TPYIBl YYEHBIX B JOBAPPOATO3HYIO 3MOXY, TO B ONMMCAHUM OONe3Her HalaETe NeheKT Kpblia mIelIbl
OT MEePeoXJIakKICHHUS pacIuiona, mpodieMa APeBHsIs U He CIeyeT e€ CBA3bIBATH C KJIEIaM1 Bappoa.

B cmty TexHOMOrn4YecKux 0COOEHHOCTE, MOHMKEHNE TeMITepaTypbl Ha pacruiofie W CUJIbHas
3aKJICHIEHHOCTh XapaKTepHbI IJIsI TTACEK MEIOBOro HaripapjieHus. B pesynbrare cembu CIaOHYT OT
KJIeIlla Bappoa, HO OTPOMHBIIl YPOH HAHOCUT U MTOHMKEHHAsl TEMIIEPATypa Ha pacIljiofe.

OT MuenoBOIOB YaCTO MOKHO CJbIIATh: “ [T4€Nbl y MEHs iepeBesuch, MOKyMal, ObLid OONKHUE,
a roj1 IPOILIE U He y3HaTh . HekoTopsle ncciieJoBaTe ! CBA3bIBAIOT TO SIBJICHUE C (PU3UOIOTMYECKUM
ucrommenueM. Ho, mouemy-To y poeBoioB He HAOMIOAAETCsl B MUEIMHBIX CEMbSIX HUKAKOTO (PU3HO-
JIOTUYECKOTO MCTOLIEHNS, U OHU U3 TOZA B IOl PEAJIM3YIOT KaueCTBEHHbIE IMYEJIONAKEThl ¢ XOPOLIen
nuestoi. [TpoGnema 3akiodaeTcsi B TOM, YTO HOHMKEHHUE TEMIIEpaTyphl Ha pacIuIofie OKa3bIBaeT Hera-
TUBHOE BO3/ICHICTBUE HE TOJIBKO HA CTPOEHUE TeJa Y KPbUIbS ITYEJIbl, OHO BJIMSET Ha BCIO AHATOMUIO
myesibl. OT HU3KOM TeMIIEpaTypbl HE Pa3BUBAIOTCS] OPraHbl OCSI3aHU S, OPraHbl BHEIIIHEW U BHYTPEHHEN
CEeKpeLuM, KPOBEHOCHAsI U AbIXaTesibHast CUcTeMBI U ITpouee. [T4énbl poauBIeecs ¢ naTonoruen He B
COCTOSTHMM Kau€CTBEHHO KOPMUTbh HOBOE MOKOJIEHUE, ONPEeATh MEIOHOCHBIE PACTEHUS, YIEPKU-
BaTh HEOOXOIUMYIO TEMIIEpaTypy WM pearnpoBaTh Ha U3MEHEHHe cocTaBa Bo3ayxa. M kak pesysbTart,
B TEUEHME CE30HA C YBEIMYEHUEM OT TeHEepalluy K FeHEepaly B IMYEIMHBIX CEMbSIX PACTET MPOLIEHT
HETIOTHOLIEHHBIX 0co0ei. MITor, OCeHBIO MMUEeIOBO/l MUMEET CEMbH, B OOJIBIIUHCTBE CBOEM COCTOSIIUE
u3 Muéi-aereHeparoB. [Iis pereHus Takoi mpoOieMbl B MeI0BOM MUY€eJ0BO/ICTBE UMEIOTCS 1BE
CHUCTEMBbI ITYEJIOBOK/ICHUsI, POeOOMHAsI M M30JISILIMS MaTKU Ha BECh TEPUOJL MeJocOopa.

Brisogs! miis cedd neaite camu!

Hanvcano MHOTO, HO HET OTBETa Ha IJIaBHBII BOIIPOC:

“IIOYEMY KJIEIL BAPPOA UJIET B ITYEJIMHBIA PACILION?”
UYroObl OTBETUTDH Ha TOT BOMPOC 0OpaTHMCS K Hayke nuTosoruu. Hayka muronorust uiam 6uo-

JIOTHS KJIETKU MO3BOJISIET IMOHATH HadaIbHBIN MMpouecC pOXACHUA HOBOI'O OpraHm3Ma 1 €ro mnmpucrio-
COOJICHHOCTb K CYIIIECTBOBAHMIO B OKPYXKAIOIIEH Cpejie.
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Hacekomple 1 maykooOpa3Hbie pa3MHOXKAIOTCS MOJIOBBIM ITyTEM, TO €CTh M3HAYAIBHO COS/INH -
I0TCsI JKEHCKasl MOJIOBasi KJIETKA, SIMIEKJIeTKa (SUI0), M MYKCKasl MoJjioBasi KJETKa, CliepMaTo30u/I.
VY YJICHUCTOHOTMIX JKEHCKHUE TOJIOBBIE KJIETKU 3apOK/IAIOTCS U JIO3PEBAIOT B OpPraHU3Me CaMOK U
T10 OTHOIIIEHUIO K CIIePMAaTO30M 1y OBIBAIOT OILIONOTBOPEHHBIE M HEOTUTOAOTBOPEHHBIE. CriepMaTo30-
U/Ibl, 3aPOXJAIOTCS M JO3PEBAIOT B OpraHax pa3MHOXeEHHUs camiia. B o0oux opraHu3zMax camMKu M
camIla PerpolyKTUBHBIE OPraHbl 3alUIICHBI OT BIMSHKS BHEITHe! cpejibl. M3 00erx MoJIOBHIX KJle-
TOK JKU3HB CliepMaTo3oma 6ojiee CKOpOTeUHa M 3aBUCUT OT TeMIIepaTypsl U cpebl ooutanus. [Tpu
OIpEeJEeEHHBIX YCIIOBUSIX, CIIEPMATO30MAbl JUTUTEIFHO XPaHATCS MPU HU3KKMX Temreparypax. Tak,
HarpuMep, CriepMaTo30MIbl YeIoBeKa IIUTEIbHO XpaHsTcs npu Temreparype — 1980C(75K). Ana-
JIOTUYHO B XOJIONE JUISl UCKYCCTBEHHOTO OCEMEHEHHsSI MaTK! XpaHUTCA U criepma TpyTHsa. Ho mpm
NOJIOKHUTEJbLHBIX TEMIEepaTypax crepMaTo3ouabl yenaoseka norudawt npu 370C(310K), a
crnepMaTo30ubl camia 4ieHucroHorux npu 35,50C*(308,5K).

1 He Gepych rOBOpPUTH 3a BeCh KMBOTHBIN MUp (He o CeHbKe Iarka), HO B OTHOIIIEHUH YJie-
HUCTOHOTHX MOTY yTBEPXK/IaTh:

JI060ii BU/T WIEHNCTOHOTHX HE MOKET PAa3MHOKAThCsl, €CJIN 3HAYEHHE TEMIIEPATYPbI
OKpY’Kalomiell cpebl BbIllle BUTAJbHOTO 3HAYEHUsI TEMIEPATYPHI JJIsI CIIEPMATO30H10B
JIAaHHOTO BH/IA.

Otciona i1 MYesioBO/a CAeAyeT 3aKOH MPUPOJbl, KOTOPBIM YK€ OYEHb JIABHO TOJIb3YIOTCS
TYEBIL.

CamMka KJiela Bappoa HUKOT/Ia He MOHJAET B MYEJHHBIN PACILIO/, €CJIH HA MYeJTHHOM
paciioje 0y/aeT 3HaueHNe TeMIePATYPhI Bbillle BUTAJbHOT0 3HAYEHHS TEMIIEPATYPHI st
cIepMaTo30H/10B KJiela Bappoa.

CamMk¥ KJiela Bappoa rociie OruiofI0TBOPEHU S SIBJISIOTCS HOCUTEISIMU CTIEPMATO30HMI0B KJIela
Bappoa. CaMKH KJiela Bappoa OTKJIAABIBAIOT S TOJIBKO B OMpeNeIEHHOM HHTepBaJie TeMIeparyp,
KOTOPBIN COOTBETCTBYET Pa3BUTHIO TPYTHEBOTO PACILIONA, KOTOPHIA B TIOC/IE/ICTBHE SIBJISICTCS TeHe-
PaTopoM CIiepMaTO30MI0B IMYETMHON KOJOHUU. ECiM Ha MYeIMHOM pacIuiofie ClielyeT MOHMKEHUE
TEMITEPATYPHI IO TEMITEPATyPHOrO MHTEpBaJa pa3BUTHS TPYTHEH, CAMKY KJIEIIa Bappoa UAYT OTKJIa-
JBIBATh AUIA B MUEJMHBIN paciuion. B ciydae MOBBIMICHUS TEMIIEPATyphl HA MYEJTMHOM PaCIUIoNe,
CaMKH KJIeIla Bappoa, HaXOJSIIUeCs B PacIuiofie, ¥ UX MOTOMCTBO Torudarot. [Tuénsl, mocrie BhIxomna
MOJIOIIBIX ITYeJT U3 PacCIUIofia, MPU OYKCTKE sYeeK, BHIOPACHIBAIOT TPYIUKU KJIEIeH. DT TPYITUKU
KJIeINeH, eci uX eme He yOpasiu MYebl, U HAXOIUT MUEIOBOJI Ha JHE yibs. TaKOB MUP WICHUCTO-
HOTHX U TaKWe B HEM IMPaBUJIA, TUTOBI SBOJTIOIUH.

B cBoeii cTathe “A Tak JI HyXeH U30JISITOp 3UMOI?” s 1a]l peKOMEH IAIMIo, Kak yoepedb mie-
JIMHYIO CEMBIO OT KJIEII[a Bappoa, s COBETYIO €10 BOCTIONb30BAThCS.

V KaxkJ0ro MmyeyioBoja CBOs MepCOHAIbHAS TEXHOJOTHS YX0/a 3a MUENaMu, TI03TOMY e€ HeoO-
XOIVIMO TePECMOTPETh U TOMPABUTh B COOTBETCTBUE C JEUCTBYIOIIUM TPUPOTHBIM 3aKOHOM.

JleficTBrE yIIOMSHYTOTO YTBEPXKICHUS UMEET MECTO JIIsl BCeX BUJOB KJIEIIel, KOTOphbie pa3-
MHOXAIOTCS B ITUEIMHON CeMbe.

JleficTBUE yIIOMSIHYTOTO YTBEPKACHUS UMEET MECTO U JIJIsI Pa3BUTHSI CAMUX TTUYEIN, HO 3TO yKe
Apyrasi TeMa 1 oHa OyZieT paccMOTpeHa aajee.

U3 cBoero ombita.

Cunrtaio cambiM 3(D(EKTUBHBIM BUOM OOpBOBI C KJIEHIOM Bappoa 3T0 oOpaboTKa cemein
rapamMy MypPaBbHHOUM KUCJIOTHI, 2 CAMBIM IPOU3BOAUTEIbHBIM, (O (EKTUBHBIM U JCIMIEBHIM BUIOM
60pbOBI, 00PaOOTKA MYETUHBIX CEMeN MapaMy MypPaBbUHOM KUCJIOTHI B Pe3y/ibTaTe BO3TOHKY II[aBe-
JIeBOU KUCTOTHI. Pacxop maBesieBoi KMCIIOTH Ha ceMbio cocTaBsiet 2,0r, Bpemst 00padoTku 60 cemeit
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OZIVH Yac. YUEHbIe CeTyI0T Ha MOOOUHBIN 3(PeKT, HO, 3(PPHEKTUBHOCTD, TPOM3BOANTEILHOCTH U IIEHA
YIOBOJILCTBUS Bce TTOOOYHBbIE 3 eKThl mepekphiBaioT. [Tuén, mo takoMmy Metony, oOpadaThiBaio ¢
1988 rona, a¢pdexToB He 3ameyall, a K€l BaJIUTCS KOMaMHU.

Y4éEHble B 3TOM Cily4ae MpeCcieAyIoT TOPraiecKylo 1ejib, Co34aBasi peKjIaMy “He3eMHbIM Ipe-
naparam”, TOJIKAIOT ITYeIoBoiaM OyTaOpHIo 1 TPU 3TOM NOTydaroT mpruosutb 10 500%.

AKIIEHTUPYIO 1J151 HAUMHAIOILUX TYEI0BOJIOB:

Ecau B n4eJuHOM rHe3jie Uil pacivioia HCHOJb30BaTh paMKH XeH/1a ¢ HIUPUHONI
YJIOUKH 9MM U NPH paclIipeHuN He Pa3pbiBaTh EeJOCTHOCTh PACIVIOHOM YaCcTH rHe3/1a,
TO B TaKOii ceMbe Oy/JeT NPHCYTCTBOBATH NPHPO/IHBIN YPOBEHb KJela Bappoa fko6conu.

Ecan nuén copep:xarh Ha pamkax ¢ pacmupureseMm I'opmana u mmpuHoOn yjaoukn
12MM 1 IPH 3TOM NOCTOSIHHO Pa3pbIBaTh IHE3/10 BOIUHOM, TO B TAKNX CeMbSIX KJeIll Bap-
poa fIko0coHHu coep:KUTCSI HA YPOBHE MUIeMHUH.

st 60pbObI ¢ KJIEmoM Bappoa Ha ypOBHe NPHUPOJHOro (poHa JOCTATOYHO TPEX
00padoToOK, 0OJHA Nepe/l BeCEHHUM pacHIipeHueM rHe3/ia, a JBe ¢ Pa3pbIBOM B He/eJII0
B NepHO/J HAYaJbHOW cTraguu (popMupoBaHusi mueanHoro kiayoa. HawaabHas craaust
¢popmupoBanus Kjiyda NpoONUCXOJUT NMPH YCTONYMBOM CHH:KEHHH CYTOYHOI TeMIepaTypsbl
meHee 140C(287K).

OceHbI0 JOCTaTOYHO M OIHOM, BTOpasi KOHTPOJIbHASL.

Uro kacaeTcs Moel ITaceK, TO BOT YK Kak JBa roja s mién He oopadareiBaio. MeHsITe CBOIO
TEXHOJIOTHIO.

10.01.2022.

JIOTIONHUTENIBHO X0Uy MPOMH(MOPMUPOBATh. B MUesoBOIYECKOM COOOIIECTBE OYEHb YacTo
OCBeIaeTcs U 00CYXAAeTCsl MBICIIb O TOM, YTO OCEHBIO ITUYEIMHbIE CEMbH CJIETAIOT OT KJIela Bappoa.
[Tpruém B 3TOM MOUEMY-TO BCE MOTOJIOBHO YBEPEHBI, HUKTO HE IbITAETCA Aaxe Bo3paxarh. [lonb3y-
SICh CJIy4aeM, I03BOJIbTE BO3Pa3UTh, YTO ITO HE TaK.

Krem Bappoa Ha macekax Craporo Cera mosiBWICS 4yTh OoJiee msATHIECATH JieT Tomy. o
9TOro MOMEHTA KJIeIa Bappoa B THE3AAX MUEN B YIIbsAX He ObUT0. B THE3MAX MPUPOTHBIX TTUENT KJIEIIl
Bappoa MPHUCYTCTBYET TOJbKO HA YPOBHE NMPUPOAHOTO (POHA, KJIEI] B IPUPOIHOM ITYEJIMHOM THE3/1e
HE pa3MHOXKaeTCs U HE pa3BUBAETCS.

Cnér muén — 370 MexaHu3M OHMOJIOTMYECKOH 3aIlUThl KOJIOHUH, 3TO MPUPOIHBIA MHCTUHKT
CaMOCOXPAaHEHUsI, KOTOPOMY COOTBETCTBYET IOCJIEIOBATE/bHAS JIMHENKA IPYIIOBHIX peduiekcoB. B
MIPUPOJIE Y KUBOTHBIX KaKJ0TO BUJA, TUIMA, KJIacCa MHCTUHKTHI (POPMUPYIOTCS B TEUEHUU MHOTUX
net (100 TeicsSY, MUJIJTMOH) M HEOOXOOMMO OTMETHUTh, YTO TOT MPOIECC HUKOTJA He 3aKaHYMBa-
eTcsl, MEHSIIOTCS] BHEIITHME YCJIOBHSI MEHSIETCS U MHCTUHKT. He cuecTh KomuecTBo ocoOeit U MoKo-
JIEHUH Ka)kJ0ro BU/a, KOTOpble MPUHUMAIIM U IPUHUMAIOT yyacTue B 3ToM rnpouecce. [lonoxuresns-
Hasl AMHAMMKa BbDKMBAEMOCTH BU/Ia B IPUPOIHONM Cpejie, IOMUHAHTHBIE PU3HAKY (PUKCUPYIOTCS B
reHOTHUIIe BUA U TAKMM OOpa3oM IMepeialoTcs MoToMKam. VIHBIMH cIoBaMH, HE MOT, HUKaK He MOT
3a CTOJIb OECKOHEUHO KOPOTKHUI MPOMEXyTOK BpeMeHu y Apis mellifera chopmupoBaThcsi MHCTUHKT
3aLIUTHI IYTEM CJIETA OT BO3JEHCTBUSA KJIEla Bappoa.

Ho 310 BTOpOCTENeHHOE, a IJIaBHOE TO, UTO JIJIsI TOTO YTOOBI TAKOW MHCTHHKT C(hOPMUPOBAJICS,
B IPUPOJIE B IMUEJTUHBIX KOJIOHUSIX JOJDKEH IIOCTOSIHHO Pa3BUBAThCS KJIEI BAppOa, HO TAKOE allpuopy
HeBO3MOXHO. Ecin Ob1 310 MMeno mecto, To noHsATre Apis mellifera y pasyMHBIX CyIIECTB IIaHETHI
3emuist otcyTcTBOBasIo. Crivicarh CIET MYENT OT KJIela Bappoa O4eHb YJ0OHO, KJIelll BO BCEM BHHOBAT.

Cn€r myesiMHBIX ceMel, MeXaHU3M CJIETa MTYEN pPaCCMOTPUM Jajiee.

UroObl TeMa OblIa TIOTHOCTBIO PACKPBITA, CIEAYET TaKKe PacCMOTPETh TEPMUYECKUI METON
00pabOTKM MYEIN OT KJIella Bappoa.

Tepmuyeckuit MeTos1 60pbOBI € KJIEIIIAMU Bappoa UCTOPUYECKH CJIOKHIICS ONIBITHBIM ITyTEM, HO
VMMEHHO TaKOW MOJXOJ, BIUCAJICS B IPUPOLY WIEHUCTOHOTUX.
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Camku KJiela Bappoa, a MMEHHO OHM NMAKOCTAT B [TUEIUHOW CEMbE, TPYTHH IMUEIMHON CEMbU
Y OIUIOZIOTBOPEHHBIE MMYETTMHBIE MATKH SIBJISIOTCS] HOCUTEISIMU CIiepMaTo30u10B. Bee oHu nipericra-
BUTEJIM WIEHUCTOHOTHX, KJIACC TTAyKOOOpa3HbIe U KJIacc HaceKomble. Jisi 3TUX ocobelt Temmeparypa
’KM3HEHHOT'0 BEPXHETo npejesa cocrasiser 35,50C* (* — moToMy YTO TpaHUYHBIM ITPEESIOM CITYKUT
HE KOHKPETHAs BeJIMYMHA TEMIIePaTypbl, a TEMIIEPATYPHBII HHTEPBAI).

Kak ormeuanocs panee, no uccienoanusm npod. E. K. EcbkoBa TpyTHM U paciuion TpyTa
HauyuHaeT TMOHYTh Tpu Temreparype 360C. DTo KacaeTcsi 1 CAMOK BCeX BUIOB KJICIIEH U MUETMHBIX
MaroK.

W3 Bcero HaceneHus yibsi TOJIBKO padoyast muesna 0e3 MoCIeACTBUN MOKET BbIIEpXKaTh TeMIIe-
parypy Bbiiie 360C. OHa He SIBJIsEeTCS HOCUTEIeM CIIEpMAaTO30HM/I0B U IPU OMPEIESIEHHBIX YCIOBUX
OTKJIaAbIBAaeT TOJIBKO HEOIUIOAOTBOPEHHBIE siflla, stilia TpyTa. [Ipu TepMooOpaboTKe, MOBHIIEHUN
temneparypbl 6onee450C, OqHO3HAYHO TMOHYT CaMKH KJIeIlla Bappoa v MYeIuHble TPYTHU. Dddek-
THUBHOCTb TIPU TepM0o0OpadoTke nocturaet 98%.

Oco0o0 crietyeT paccMOTpeTh COCTOSTHHE TYeTMHBIX MaToK. [Ipu TepMoodpadoTke ¢ Temriepa-
TypHbIM UHTEpBaJIoM OT 450C 10 500C 1 BpeMeHHOM MHTepBaje A0 10 MUHYT MUeIMHbIE MATKU HE
TEPSIIOT CBOMX (PYHKIIMOHAIBHBIX criocoOHOCTel. [Ipupoaa, Xo SBOMOLMH BUIA TTPUBEIN MATOK K
CIIOCOOHOCTH KPAaTKOBPEMEHHO BBIIEPKMBATh TOBBIIEHHYI0 TeMneparypy. Ecim Obl Takoit crioco6-
HOCTH He ObUIO, TO B 3MMHHIA TIEPUOJI, HAXOISCh B KJIyOe, IPH MIEPBOM e MOBBIIIEHUN TEMITEPaTyphl
MaTKH Obl TEPsIM CBOU (PYHKITMOHATBHBIE CIIOCOOHOCTH, Yero He HaOJI0IaeTCsl.

Ha ocHOBaHMY BBIIIEN3IOKEHHOTO HECOMHEHHO TepMO0OpaboTKa, 3TO BechbMa 3(P(PEKTUBHBIHI
crmocod OOPHOHI ¢ KJIeaMH Bappoa.

HO! Ilpu nanreabHOM HarpeBe TepMoOOPa0dOTKa BJHMSET HA KAaUeCTBO MUEJHHBIX
MAaTOK, IPOTHB NPUPO/bI He NONPENIb.

[Tpoucxomut mporiecc CTepUIM3aliy MUETUHOM MaTKM Y KOTOPOTo /IBa MCXOAa, TMOO MaTKa
ruOHeT, MO0 CTAHOBUTCS TPYTOBKOM. UTO M HaOIM01aeM B HEKOTOPBIX CITydasix MO UCXOLY 3MMOBKH.

Mo daxTy TepMOOOPaOOTKH MOXKHO TOJIBKO JOMYCTUTD, YTO CEMSIIIPUEMHUK MATKHU HE Mporpe-
BAeTCs 10 KPUTUIECKON TeMIlepaTyphl.
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8. PEI'VJISATOP AKTUBHOCTH ITYEJI

1949 roa, npodeccop I'.A. Asetucsan B gokiane Akagemun Hayk CCCP ormerun Hanmuue
OOpaTHOM CBSI3W MEX[y KOHLIEHTpAIMe! YIJIEKHUCIIOro ra3a B 3MMHEM KJyOe MUYENT U KOMMYECTBOM
MOTPeOIEHHOTO KOpMa. DTOM 3aMETKOM YUEHBIN MOOKUIT HAYaJI0 MHOTOJIETHUM M MacIITaOHBIM 9KC-
NepUMEHTaM TI0 U3yUYEeHUIO BIUSHIS KOHIEHTPAIIMY JUOKCH/IA YIJIepoia Ha JKU3Hb ITUYETMHBIX cCeMeit
B YJIbSIX, 9KCTIIEPUMEHTHI MTPOJOJDKAIOTCS ¥ B HAIIM JHU.

ITon pykoBoacteoM npocpeccopa I'.®. TapaHoBa, UcCIeI0BAIOCh COCTOSIHUE IMUETUHBIX CeMeN
B YJIbSIX, IPOIyBaeMbIX yriekucabiM razoM. [Ipogeccop E. K. EcbkoB HapkoTH3HMpOBas M4én pa3Hon
KOHLIEHTpalMel JUOKCUA YIJIeposa U MPH ITOM U3ydail (PU3MOJIOTMYECKOE COCTOSIHUE MUEN. Yué-
HbIE pa3HbIX CTPaH UCCIISIOBAIH BIUSHIE KOHLICHTPAIMY ABYOKHCH YIJIEpO/a Ha SUIEKIIa Ky MaToOK,
Ha pa3BUTHE PACIUIONA, 3UMOCTOMKOCTh MYET U IIpovee. YCUIIUS YUE€HBIX HEe MPUBEIM HAyKy O Iye-
JlaX K KOHKPETHOMY OTKPBITHIO, 9TO JIO)KHOE HaIpaBJieHue HAyYHbIX UcciaeaoBanuii. Ha camom nene
BJIMSIHUE IMOKCHA YITIEPOJa Ha KOJIMUECTBO KOPMOB MIMEET KOCBEHHOE 3HAUSHHE, J1a U CaM TUOKCH]L
yI7eposa sIBJIsieTCsl MPOAYKTOM KHU3HEIeATeTbHOCTH MTUETMHON CEMbH, a €70 KOHIIEHTPALIUsI B THE3/e
TMOJIHOCTBIO KOHTPOJIMPYETCS MTUETaMHU.

PaccMoTtpum 11emouKky IbIXaTeibHOM CUCTEMBI ITUEN:

[TponosnbHOe oTBepcTHE (BCac) — AbIxaresibHast Kamepa ((puiIbTp) — 3alMpaloliyi annapar (BeH-
THJIb) — Tpaxesi (TpyOOIPOBO/) — BO3AYIIIHBIA MEIIOK (pe3epByap) — Tpaxes (TpyOorpoBon) — Tpa-
xeona (Kanwuisp).

Kax Buum, Ha 1o cucteMa TpyOOoITpoOBOIHOM pa3BOAKH BO3yXa OT 3200pa C BHEIITHE! Cpeibl
10 BCEX KJIETOK OpraHu3ma. V3MeHsiss KOHIEHTPAIMIO Ta30BBIX COCTABJSIONIMX BO3/yXa, MOKHO
ObICTPO 1 3P(PEKTUBHO BIUATH HA padOTY KJIETOK, 3aMEIJISATh MIIN YCKOPSITh KJIETOUHbIE TPOLIECCHI.

[ostomy y4€HBIM HEOOXOAMMO OBLIIO UCCIIEOBATh HE BIMSHUE HA MYET KOHIEHTPAIIUU JHOK-
CHJA YIIIepo/a, a BIUsIHAE KOHIIEHTPAIMK aTMOC(EPHOr0 KUCIOPO/IA B 30HE HAXOK/ICHUS ITYEITBL.

B 1946 rony nonientst MI'Y A.®. I'ybanos 1 H.IT. CmaparmoBa BeiCKa3aad poOKoe MpeJIro-
JIO’)KEHHE, YTO MIMEHHO aTMOC(EPHBIN KUCTIOPOJ SIBJISIETCS] ICTOYHUKOM aKTHBHOCTH ITYET.

Jlnokcup yriiepoia — UCTOYHUK XKM3HU M pereHeparop (pyHKIMH OpraHu3Ma, a KHCIOpPOA —
OKHCIIUTEJb, SHEPreTHK, H3MEeHsIsl KOHIEHTPAINI0 BLIXaHUSI KHCJI0POa, MYEIbl KOHTPOJIH-
PYIOT dHepreTu4yeckue pecypcbl opranu3ma. Hanpumep, B pusnonornu yenoBeka AaBieHHe
YIJIEKUCIIOTO Ta3a BIUSET Ha KOPY FOJIOBHOTO MO3Ta, ABIXaTeNIbHBIN U COCYIOBUIATEIbHbIN IIEHTPHI,
YIJTIEKUCITBIN Ta3 OTBEUYAET 3a TOHYC COCYJOB, OPOHXOB, OOMEH BEIIIECTB, CEKPELIMI0 TOPMOHOB, JEK-
TPOJIMTHBINA COCTAaB KPOBHU M TKaHeH M npoyee. Kucimoposn ke CyKUT HeoOXOIMMOIN COCTABIISIONIEH
IJIs1 OCYILECTBIICHUSI XUMHUYECKUX PEaKIMi MPOXOAIIMX B KJIETKaxX OpraHu3Ma. YBeJIn4YeHHe WM
CHUKEHME KOHIICHTPAIMM KUCJIOPO/a B BO3AyXe OTHOCUTEILHO HOPMBI MIPHUBOIUT K HEU3MEHHOMY
KOJUIATCy OpraHu3Ma.

Kak ormeuasioch panee, HarJISJHBIM MTPUMEPOM BIIMSIHUsI KOHIIEHTPAIIMM KUCIOPO/A Ha MMUYET
sBistiotcst onbIThl ALl Komuccapa (1994), korga B CMOTPOBOM YJibe paMKa ¢ IMUYEamMmu, ToMenaiach
B 30HY aTMOC(hepHON MPOTOYHON BeHTWIAIMU. [locTosiHHOE HaxoXJeHHe MUYEN B MOTOKE BO3AyXa
C HOPMAJILHOW KOHIICHTpallel aTMOC(epHOro KUCIOpoaa 3aCTaBIsAIO0 UX OBITh MOCTOSIHHO aKTHB-
HBIMH U JUTs TOAJICP;KaHUST ONTUMAJIbHOM TeMIIepaTyphl HEMTPEPhIBHO padOTaTh JIETAIBHBIMH MBbIIII-
[IaM¥ HeTTPSIMOTO JieicTBUSA. [TUébl 32 KOPOTKUI CPOK BhIpaOaThIBAIM CBOM pecypc, U CeMelKa IorH-
6ana. K mecty cienyer 3aMeTUTh, YTO B JAHHOM KCIIEpHMEHTE y IMUEN aOCOMIOTHO OTCYTCTBOBAJIA
BO3MOXHOCTB MOTPEOIIATh BOAY, HO 00 3TOM Aajiee.

Hpyroii mpuMep, Mbl HAXOJUM B JIEKIMAX Ha 3aHATUAX Tpoeccopa B. I'. Komkosckoro, korna
ynbu maceku BeecotozHoro HUUM muenoBozctBa B ropone Peionoe, Pazanckoit oonactu (CCCP),
BBUJIy HACTYIUIEHUs (halIMCTCKUX opA Ha MOCKBY, ObLITM 3apBIThl B TPAHIIEW U 3aCHINaHbI 3eMIIEH
Ha cpok Oosiee nBYX MecsreB! OO0eqHEHHBIM HA KUCTIOPO, COCTaB BO3yXa, IOMyCTUMAast KOHIIEHTpa-
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1S AUOKCHUIIA YITIEPOAa U CTaOWIIbHASI BHEIIIHSIS TeMITepaTypa TOPMO3WIN KJIETOYHBIE TIPOLIECCH 1
MIOMOTJIM ITYEIaM BBIKUTH B TaKUX ycnoBUsX. [laceka cylecTByeT u MOHbIHE.

MHor#e 13 MmIeoBOIOB, B CUITY CBOEH JI0O03HATEIbHOCTH, OCMATPHUBAIOT Y& 3uMoi. [Tueno-
BOJIbI 13 COOCTBEHHOTO OIbITa 3HAIOT, KOTa TUXO, 0e3 CTyKa, OCMaTpUBAEIIb CHU3Y WM COOKY 3UMY-
IO KJTyO, TIENIBI BEOyT ceOsl CIIOKOWHO M CMUPHO, HO KaK TOJILKO IPH KPacHOM cBeTe (hoHapsI oI
HUMaellb NOTOJIOYEHBl U OTKPBIBACIIb YJIOUKH, ITYENBl PE3KO AKTUBU3UPYIOTCS, HAYMHAIOT LIYMETh
Y BBICKaKMBaIOT Ha paMKU. OTKpBITHE yJIOYEK NMPUBOAUT K YJIETYUYMBAHUIO BO3AYIIHOM TEIJIOBOW
JIOBYIIKY M YXO[ly BBEpX (BBITEKAHHIO) M0sICA YIJIEKUCIIOTO ra3a. B aTom ciyyae atMocepHblii KUCIIO-
POI U3 IOAPAMOYHOTO TPOCTPAHCTBA 3ATIOHSAET FHE3]0 U AKTUBU3UPYET OOKOBYIO U HUKHIOKI YacTH
myenuHoro KiyOa. [T4énsl sxe BepxHEl 4acTu Kiry0a, HaXO[sCh HaJl TMOSICOM TTOBBIIIIEHHOW KOHIIEH-
TpaUuK JUOKCHUJA YIJIEPOAa, aKTUBU3UPOBAIMCH CPa3y, KAK TOJIbKO Hauala U3MEHSATCS TeMIlepaTypa
BO3JIyXa HAJKJIYOHOTO MpocTpaHcTBa. [locie Takoro muesloBOAHOrO JeMapiia, CeMbs JOJITO TYAUT,
HAroHsisl TEIUIO ¥ CTaOMJIM3UPYs TOSIC BO3/IyXa C MOBBIINIEHHOW KOHIIEHTpAllMen IMOKCH A YIepoaa.
“BBIKJTIOYUT” 3TOT T'YJI TOJBKO (DAKT CHUKEHUSI KOHIIEHTPAIIMKA KUCIOPO/Ia B YIJIEKUCIIOTHOM Tosice
TEIJIOBOU JIOBYIIIKH, & TO JUIUTEJIbHBIN IEPUO],.

Takum oOpa3oMm, MY&Jbl, AJsI TOr0 YTOObI KOHTPOJUPOBATH YPOBEHb KHCJOPOJA,
noTpedJIsIeMOro KjieTKaMi HX OPraHu3Ma, co3/1alT yCJOBHUS JJsl KOHTPOJIsl, 32 YPOBHEM
JIBYOKHCH YIJIepO/Ja B OKPY>KalomieM UX NPOCTPaHCTBe.

B 3umHeM kJiy0e, yMeHbIIIeHIE MOTPeOIeHHs KJIeTKAMU KHCJI0POA epeBOaUT MUEJ
B COCTOSIHHE IIUKJIHYECKOro anadumosa.

[TpuponHbie ycI0BUsI 3MMOBKY ITYEMHOTO KJIyOa, OTYACTH CAET IMYET IPU YPE3MEPHOM IOBBI-
IIEHUM YPOBHS YIJIEKUCJIOTO ra3a B THE3/E, HE BBIXOJ POsl B HEHACTHYIO MOTO/ly WM BBIXOA POsl K
MOMEHTY IOBBILIEHHU S IHEBHOM TEMIIEPATYPbl BO3/1yXa BCE ITO MPOSIBIEHUSI BO3/IEHCTBUSI [IOBBIILIEH-
HOW KOHLEHTPALMH YIJIEKMCIIOTO ra3a Ha IMUYEJIMHYI0 CEMbIO. 3aMeTe, BCe ITU MPOSABJICHUS Y MUEN
OTJIAKMBAJTUCh OECKOHEYHO JJIUTEIbHBIM TEUCHUEM BPEMEHH 1 HATPaBJICHbl HA COXpaHEHUe SHepre-
TUYECKOT'0 MOTEHIMAaa MYETMHON CEMbHU.

B KOHTeKcTe 3TOM TeMbl pacCMOTPUM PadoTy MUENOBOAUECKOro apiMaps. Cpenu myenoBo-
JOB XOOUT CKa3Ka, YTO JIbIM OT JIbIMapsl YCIIOKAWBAET MUEJl, U OHU MEPECTAIOT KAJIUTh, IOTOMY UTO
JBIM BOCITPUHUMAETCS MYETaMH, KaK pe3yJIbTar JIECHOrO roxapa. [Tuénsl HabupaioT B 300K MEna,
OpIOIIKO BBHIMTPABJISIETCS, U ITYEJIa HE B COCTOSIHUM YKaJIUTh. B COOTBETCTBUY C STUM BO3HUKAET /1Ba
Bomnpoca. [lepssiii. [Touemy, korga pa3Beercs AbIM, TYENbL, HAUMHAIOT kaauTh cHoBa? Bropoii. [Tuena
cOopIIHIa, KOrJa BO3BpAlIaeTCsl CO B3ATKA, C TIOJHBIM 300MKOM HEKTapa, BHIXOOUT TOXe 00e30py-
KeHa?

JbIM 13 JbIMapsi UMEET BBICOKYIO KOHLIEHTPALMIO YIJIEKUCIIOro raza. Ha KoHIax yCHKOB muesibl
HaXOJSATCSl PELENTOPbI, OTBEYAIOIIME 32 KOHTPOJIb KOHIIEHTPALMK YIJIEKMCIIOTO ra3a B OKPYKaloIIeM
BO3/YIIIHOM INPOCTpaHCTBE. Majible KOHIIEHTpAllMi B BO3/yXe JUOKCHIA YIVIepona JACaKTUBUPYIOT
muésn. [1py 5TOM UMITYITBC OT PElEeNTOPOB 00PadATHIBAETCS HEPBHBIM LIEHTPOM, ¥ CUTHAJT HA 3aKPhITHE
apixasiel] He nocrynaeT. Ho npu BeICOKOW KOHUEHTPALMK, HEPBHBIN LIEHTP 3aKPBIBAET JbIXajblia U
ryOUTETHHOTO BIUSHUS YIJIEKMCIIOTO ra3a Ha MTUelTy He IIPOUMCXOUT. [IpIM U3 IbIMapsi HApKOTU3ZUPYET
IMYENT YITIEKUCIIBIM Ta30M, M ITYEIbl BPDEMEHHO TEPSIOT aKTUBHOCTh, YXOAAT U3 30HbI BIMSIHUS Ia3a.
ITO B YaCTHOCTU ITPUMeEP Mepexoa MIEN B aHAOUO3HOE COCTOSTHUE TO] ISUCTBUEM YIJIEKHCIIOTO rasa.

34



K. 1I. [TAIIEHKO. «[T4énpl BEIOMpPAIOT METaILI»

9. IMYEJIBL, MYEJIOBOJIBI M 3AKOH JAJIbTOHA

OueHp 4acTo B ClielMAIM3UPOBAHHON EPUOJNYECKON MEeYaTH 11 MTYEI0BOIOB aBTOPHI 3aMe-
TOK, MBITASICh PACKPBITH (PU3UKY ITYEJTMHOTO THE3/1a, CChUIAIOTCS Ha JIeiCTBUE B yibe 3akoHa 1. Taib-
ToHa. [Ipy 3TOM BecomMoe UM U MOCTY/IaT UCHIONB3YIOTCS /7Sl TIOMPaHKsl JTI0O0ro MHOTO B3MIIsAAA U
MHeHus1. [IprKpbIBasiCh aBTOPUTETOM U OOIIETIPU3HAHHBIM JIEICTBUEM 3aKOHA O MapIHaIbHOM JIaB-
JIEHUH Ta30B, MHUCIBI, HE Pa300paBIIMCh B OCOOEHHOCTSIX MPOLECCOB, MPOTEKAIMX B MUSIUHOM
THE3/1e, TBEPA0I000 HACTAMBAIOT HA AEHCTBUU STOTO 3aKOHA BHYTPHU 00bEMA MUEIMHOIO THE3/1a.

Hemuoro ucropun.

Ilxon HanetoH (1766 — 1844) w1 ¥ TBOPUJI B 3MOXY MEPBOI MPOMBIIILJIEHHON PEBOIOIUH.
3a mepuoj ¢ KOHIIa BOCEMHA/IIATOrO BeKa 10 KOHIA JEBSITHAIATOTO BeKa, HEMHOTHM Oolee cTa
JIeT, y4EHBIMU OBUIM MICCIIEJOBAHbl M YCTAHOBJIEHBI BCE 3aKOHBI MOJIEKYJISIPHO-KMHETHUECKOU TeOo-
pum razoB. B atot neproz 6put cchopMyIMpOBaHbI IEPBOE U BTOPOE HAYAJI0 TepMoAMHaMuUKU. Ha
OCHOBAHUM BHOBb OTKPBITHIX (PM3MUECKHUX 3aKOHOB, a MOPOH, IPEIIIECTBYIONIME UM, OBUTH CO3/IaHbI
napoBasi MallvHa, MapoXo[], aBTOMOOWJIb, IBUraTelb BHYTPEHHETO CrOpaHusl, THEBMAaTUIECKHUI Tiep-
(boparop u npoure MexaHW3Mbl, MAIllMHBl U TPAHCIOPTHBIE cpeAcTBa. B 3TOT mepuon B ¢usuke
YCTaHOBJIEHA CBSI3b MEK/y TPAJUIIMOHHBIMHU MaK porapameTpamH (JaBjieHueM, 00bEMOM 1 TeMIlepa-
TYpO#) M MUKpoIlapaMeTpaMu (Maccoil MOJIEKYJIbl (aTOMa), CKOPOCTBIO MOJIEKYJIbI (aTOMa) ¥ KOHLIEH-
Tpauuen 4acTuLl).

3akon /I. lanbToOHA yCTaHOBJIEH JIs1 3aKPBHITOro 00béMa. TobKO B 3aKpHITOM 00bEME
CYyMMapHOE JIaBJIEHHE I'a30B BO BCEX TOUKAaX 00bEMa UMeEET OTHO, U TOXKEe 3HAYCHUE.

Kak tpakryercs 3akoH [IxxoHa [JanbToHa:

JaBjieHHe cMeCH XHMHYECKH He B3aHMOJelCTBYIOIMX H/1eaJbHbIX ra30B PaBHO
CyMMe MX NapuiajJbHbIX JaBJIEHMI .

B tekcre 3HaueHue clIOBOCOUETaHUS ... XUMUYECKU HEe B3aMMOJECUCTBYIONIUX. ..~ TIPeAroia-
raeT OTCYTCTBHE BO3MOKHOCTHU BCTYIUICHHUSI Ta30B MEXAY COOON B XMMUYECKYIO PEAKIHIO U OTHIONb
HUKOMM 00pa30M He yTBEPKIAeT, YTO MOJIEKYJIbl BCEX Ta30B PABHOMEPHO pacrpeliesieHbl 10 BCEMy
00bEMyY. A UMEHHO TaK 3HATOKM 3akoHa [I. JlaibToHA MOACOBHIBAIOT MACIO JISICTBUS 3aKOHA O Tap-
LMAJIHOM JJaBJICHUU B ITYEJIMHBIX YIIbSIX.

B 3akppIToM 00bEME, B CiTyuae B3aMMOICHCTBHSI Ta30B, 00pa3yeTcsi Ipyroe KOMM4ecTBO HOBOTO
BEIIECTBA, KOTOPOE UMEET CBOE 3HAYEHUE MOJISIPHOM MACChl, IIPY TOM U3MEHSIETCS JABJIEHUE U TEM-
rieparypa, HO OCTalOTCsI TIOCTOSIHHBIM OOBEM, Macca BEIIeCTBA U JIEWCTBUE TPABUTAIIIOHHOTO TOJIS
3eMJu.

Ecnu nccnenyemplii 3aK peIThIi 00BEM HAXOIUTCS B TPABUTAIIMOHHOM ToJie 3eMJTH, TO Ha MOJIe-
KyJIbl Ta30B, COIJIACHO, 3aKoHa capa Vcaaka HbloToHa, IEfCTBYET cuila TAXKECTH, a, CIIEI0BATENIbHO,
HUKTO HE OTMEHsUI jeiicTBue cuiibl Apxumena. [1oaTomy B 3aKpbITOM 00BbEME B IPAaBUTALIMOHHOM
nosie 3eMJIM Ta3bl PacrosaraloTcs, COracHo, MX MIoTHOCTel. KTo Oyzer yTBepXkaarh, 4To MpH 3aroj-
HEHUH 32K PBITOr0 00bEMA MOPLUSIMHI BOZOPO/IA M YITIEKHUCIIOTO ra3a BHYTPEHHUI 0OBEM CTaHET OTHO-
poanbiM? Ho, ra3bl, umeronye cXogHbIii MOJISIPHBIA BEC, HAIPUMEP, a30T M KUCJIOPOH, UMEIOT U
CXOJIHYI0 KUHETMUECKYIO SHEPIUI0 MOJIeKyJ1. Pa3yienenre no mioTHOCTSM TaKMX BEIECTB BO3MOKHO
TOJIBKO TIPY CIIEIMATBHBIX YCIIOBUSIX, TIOHWKEHUE TEMIIepaTypbl 40 aOCOIIOTHOTO HYJIsI, HO 9TO YXKe
00JIacTb ICMCTBUS 3aKOHOB KBAHTOBOW MEXaHHKH.

Kaxplil, XOTh OIMH pa3 B *KU3HU, HAAYBaJI 1Iap, M4 WM HaKauuBasl Kamepy, (pakT mogHs-
THS JaBJIEHHUS B 3aKPHITOM O0OBEME U €CTh BOOUMIO MPOSIBJICHUE ACHCTBHS 3aKOHA O MapIMAIbHOM
naenenuu I1. JlanpToHAa.

B yacTHOCTH, MOKHO C HATSIKKOHM YTBEPKAATh, YTO B MYCTOM Yiibe AeucTByeT 3akoH . Haib-
TOHA, HO BOT Oefia, yJiel 3acemtu muénamu. Ecim codmonars yenoBus npumeHneHus 3akoHa 1. lamb-
TOHA, TO, CKOJIKO ObI MBI TTOPIMIA Ta3a He JOO0ABISIIM B OOBEM YIIbsl, IaBJICHUE OT ITOTO B yJIbe HE
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WU3MEHUTCSI, MOKET MEHSATbCS TOJIBKO ra30BbIil cocTaB Bo3ayxa. C IMOsIBJIGHUEM B YJIbe MUEN e
MpeBpaIaeTCsl B OTKPHITYIO TEPMOAUMHAMUYECKYIO CUCTEMY, B KOTOPOU 3aKOH O MaplMaIbHOM JIaBJie-
Huu ra3oB [IxxoHa JlanbroHa He aeicTByeT. [ToBTOpSiiO, B yJabe ¢ M4€JaMi 3aK0H 0 apIHaJbHOM
naBJjennu ra3on /[I:xona [lanbToHa He JelicTByeT!

Ecnu 6b1 B 3acenéHHOM yiibe 3aKkoH 1. [lanbToHa MMesT MecTo, TO OH NepevepKuBal Obl IECTBUE
Cpa3y TPEX 3aKOHOB:

3akoH ApxuMeZa, KOTOpbIi ONpeesisieT BEJMUMHY BbITAJIKUBAIOIIEH WM MOABEMHON CHUIIBL,
JEVCTBYIOIIEN Ha ra3bl B 3aBUCMMOCTH OT MX TUIOTHOCTH.

3akoH biie3a [Nackasis, KOTOpBIN onpeeseT BeTUUNHY JTaBJIeHUS Ha CTEHKU U TIOTOJIOK YJIbst
B 3aBUCUMOCTHU OT BBICOTHI HaJl MOBEPXHOCTHIO 3EMJIH.

3akoH JleoHapa Diisiepa 1J1si CTATUKHY Ia30B, KOTOPBIN OMpeAessieT BEIUUMHY AaBJICHUS Harpe-
TOTO I'a3a Ha CTEHKH YJIbsI B 3aBHCUMOCTH OT aTMOC(EPHOT0 ¥ M3OBITOYHOTO JIABJICHUS] BHYTPH YJIbsl.

B kpaitneM ciyyae, eciv y KOro-To U3 m4eioBOJI0B M BOZHUKHYT COMHEHUSI 10 STOMY BOIIPOCY,
TO 0OpaTuTech K 3a7a4aM B CTaTHUECKON (PH3MKE C IPUMEHEHUEM pacrpe/ie/ieHrs] MOJIeKYJI U aTo-
MOB 10 cKopocTsM 110 [I. MakckBesuly U pacripeJesieHrst MOJIEKYJI M aTOMOB B pocTpaHcTse 1o C.
Bonbimany.

Ho 370 emgé He Bce 3aKOHBI, CHIIBI M JaBJIEHUS], KOTOPblE UMEIOT MECTO B YIbe, 3aCEJIEHHOM
nuénamu. Ha ocHoBanuu xumudeckoro 3akoHa M. B. JlomoHocoBa u A. JlaBya3be O COXpaHEHUMH
MAacChl, B pe3y/IbTaTe XUMUIECKOU PeakIluy OKUCIIeHUsI MEIa B OpraHu3Me IMUEN MPOMYKTHI KU3HE-
JesTeTbHOCTU, MeTa0oIn4Yeckas BoJa M yIJICKUCTIBIA a3, UMET OOJBIIUI 00bEM, YeM HayaIbHbIC
MPOIYKTHI, KUCJIOPOI Bo3ayXa u MEM. To ecTh, B yJibe UMEET MEeCTO He TOJIbKO N30BITOUHOE JIaBJICHHE
OT TEIUIOBOTO HAarpeBa, HO U M30OBITOYHOE JABJICHUE OT MPOMYKTOB KU3HEACATETbHOCTH MTYETMHON
cembu. BOoT mouemMy 3uMoii OT JeWCTBUS U30BITOYHOTO JTABJICHUS BHYTPH AyIUIa JICTOK Y JUKUX TTUE
HE 3aMep3aeT, a MEHSIETCS TOJIbKO IUIOIA/lb €r0 CEYEHUSI.

U tonbko Teneps, nociie ySCHeHUs POJId BAUSHUS YIJIEKUCIIOrO ra3a Ha Imuety U pacnpeselie-
HUS TA30BBIX XMMUYECKHUX BEIIECTB BHYTPH YJIbsl MOJKHO pacCMaTPUBATh JEVWCTBHE 3aKOHA TETIJIOBO
JIOBYIIKY ITYEJIMHOTO post. PaccMoTpum ero B cieayiomieM paszele.
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10. 3AKOH TEII/IOBOMU JIOBYIIKH! ITYEJIMHOTI'O PO

OxoHYaHMe MYEIOBOIYECKOT0 CE30Ha, Ha JIBOPE OCEHHSIS M0pa, JKEJITEeeT JIUCTBA, HOYHBIE TEM-
riepaTypbl CTpEMSATCS K HYJII0, MTHOT/Ia CTy4aloTcsl 3aMOpO3KH. [TyenHble ceMbH B yibsix 00padOTaHbI
OT KJIeI[a Bappoa, yKaThl 1 00ecreYeHbl KOPMOM, MOCTaBJIEHbI, KAK BHYTPEHHHUE, TaK U Hapy)XHbIE
yTerieHus. Kaxaplil myenoBon 1yist ce0s1 OTMETHII TOTOBHOCTh K 3MMOBKE, HO I7Ie-TO B TIOICO3HAHUM
3arawics crpax: “ A nepe3umyior?”. CTpax poxJIEHHbI HEONMPeAeJEHHOCTBIO, HET TOUHBIX PEKOMEH-
JaIuid, COBETOB M 3HAHWIA, KaK 3UMYIOT ITYEJIMHBIE CEMbU. YUEHbIE, HA OCHOBAaHMU TUTIOTE3 U SMITHU-
PUYECKOTO OIBITa, HAKOTUICHHOTO CTOJIETUSIMH, MPEAJIaraioT pelernThl, HO B HUX HET YBEPEHHOCTH,
He Bcera ceOsi ONpaBAbIBaloT. B pe3ysbTare muesoBoj caM Ha caM OKa3bIBAETCs Meper] BLIOOPOM, 10
KakoMy uATy nyTH. KoHeuHo, B JaHHOM citydyae OOJbIIoe 3HAUeHUE MMEET JIMUHBIA MPAKTUIECKHUit
OIIBIT, JOOBITHIN 32 MHOTOJIETHUI MEPUOL Iy TEM MPOO 1 OIMOOK, I cOBETHI Nsiau Bacu. BoT Tonbko
BOIPOC: ” A XBaTUT JiM OIbITA HA JBOMX C Js/iel Bacei, Beib pa3 Ha pa3 He Bcerjaa npuxoaurcs?”.

3a MHOTHe JieTa YYEHbIE 1 ITYETOBO/IBI XOPOIIIO YCBOWIIM, YTO IMYETUHBIN KITyO HaunHaeT ¢op-
MUPOBAThCsI OCEHBIO ITPU CpeTHeCy TOUHOM Temmnepatype Hike 140C. B 310 Bpemst KityO phIXJIblii U He
umeeT ycroiunBou (popmsl. C KosieOGaHUsMU CYTOUHOH Temrepatypsl oTHocuTebHO 140C MeHsieTcs
1 Hannure Kiayda. [Ipy ycToiuMBOM MOXONMOMAHMU, KJIYO OKOHYATENbHO C(DOPMHUPOBAH U TOTOB K
3UMOBKe. Bce mienoBopl B TeUeHe 3UMbI Ha ce0e 3aMevaii MAaHUAKTbHBIN CHHIPOM K TIOTOTHBIM
YCJIOBUSIM, TIOCTOSTHHBIM KOHTPOJIb TEMIIEPATYPBI, OCAIKOB, HATIPABJICHUE BETPA, 3aBbIBAHUE BBHIOTH U
Kakaplil nepexuBaet: “Kak Tam onu?”. CamMble Hec/iep:KaHHbIE WM MAJIOOITBITHBIE ITYEJIOBO/IbI HETIO-
CPEeICTBEHHO KOHTPOJIHUPYIOT 3UMOBKY, IPOCITYIIMBAIOT, IIOCTYKUBAIOT, & TO U 3a/1a3T IOCMOTPETh.
Brke K BecHe a)KMOTaX Y IMYETOBOIOB BO3PACTAET, HAUMHAIOTCS TIOJKOPMKH, IMOCTAHOBKA JOTION-
HUTEJILHBIX PAMOK M OJTHO B rojioBe: “ TobKO Obl JOKIIN”, HO MHOTO U TaKHX, KOTOPbIE YK€ CUMTAIOT
yOBITKH, MUHYC OfIMH, MUHYC [IBa, MUHYC TPH, MAHYC TOJIACEKH.

[Tpubnmxkaercss BECHa, COJHBIIIKO MOTHUMAETCS] BCE BBIIIE U BBIIIE, TPOrPeBaeTCs BO3IYX,
CTOJIOMKY TEPMOMETPOB TMOTHUMAIOTCS BCE Oyrke 1 Omke K 3aBeTHOU otMeTke B 120C. YV kakaoro
MTYEJI0BO/IA, 32 OKHOM B KBAapTUpE WM HA TOYKY B TEHH, MMEETCsl HapyXHbI TepMoMeTp. Besikuit
pas, Koraa unuctoe HeOO U MPUTPEBAET COMHBIIIKO, BO3OYKIEHHBIHN MTUEI0BOJ OSKHT K IPAJTyCHUKY U
koHTpoyupyeT. M HakoHerl: “Bot, BoT oru 3aBeTHbIe 120C 1 conubimko!”. TTuénsl momwm Ha oOneT
u Bce nmuesnioBossl: “Cnasa ['ocriogy! Tlepesumonanu!”

B nacmypHy1o norofy, Korja COJHIIE 3aKpbITO Ty4aMu, U Ha TepmomeTpe 120C, muénbl HUKO-
ra He noiayT Ha oOneT. To ecTh, conHIe, HarpeBas yie, JOMOTHUTEIBHO MOBBIIIAET TEMIIEPaTypy
BHYTPH yJbsl Ha JjBa — TpH rpagyca. CrieoBaresibHO, 3HaueHue temrneparypbl 140C ais muén umeer
Marmueckoe cojiepkaHue, 3T0 rpaHuIa (popMUpPOBaHUS U paciana Kiyoa.

A nouemy Tak? Ilouemy 140C?

Panee mbl paccMOTpeny BHEIIHIOW TEMIIEpATypy, BJAUAIOLIYI0 Ha (hOPMUPOBAHUE U pacliajl
muenuHoro kiry6a. C 1pyroil CTOpOHbI, MHOTOUYHCIICHHBIE MCCIIEIOBAHUS 3MMHETO KIyOa yYeHBIMH,
YTBEPKAAIOT UHTEpBaT Temneparyp B kiyoe ot 20 g0 280C, a co cpejHbl 3MMOBKH B TTUETUHBIX
ceMbsIX ¢ pacrionoM U 1o 360C. HekoTopele ONMOHEHTHI MOI'YT BCTYIMTh B JUCKYCCUIO, TIPUBOJS
B MPHUMEP pe3y/IbTaThl TEMIIEPATYPhl TAKKE€ MHOTUX MCCIECJOBAHMI C Bapualliell HUKHEN IpaHuUIbl
MpocTpaHCcTBa Bo3je Kiyoda or 6 go 200C. Xody 3aMeTHTh, Bce, aOCOMIOTHO BCE MCCIICTOBAHUS
Y 3aMepbl TEMIIepaTyp B 3UMHEM KJIyOe MPOM3BOAMIMCH B THE3JAX YIbEBBIX MUEN, TOTYEPKUBAIO,
ynbeBbIX Muén. Kak ormeuasioch MHOIO paHee, yieil NpeicTaBisieT cOOO CHCTeMy C HapylleH-
HOW JIEICTBUTEJILHOCTHIO, B KOTOPOU HEBO3MOXKHO TMO3HATh UCTUHY, 4 3HAYUT HEBO3MOXKHO YCTaHO-
BUTb TEMIIEPaTypHbIE 3AaKOHOMEPHOCTH, COOTBETCTBYIOIIME TPUPOAHOMY TIOpsIAKY. Co Bcero Bopoxa
UCCIIEIOBAaHUI U KCIIEPIMEHTOB T10 TEMITEpaType B 3MMHEM KJiyOe, IPOU3BEAEHHBIX 32 MOCTIe/IHee
CTOJIETHE, JOCTONHBI BHUMAHUSI €IUHUIIBI, OJTHUM U3 KOTOPBIX SIBJISIOTCS SKCTIEPUMEHTHI HEMEIIKOTO
uccnenoBares [aponbaa Dia. Faponba i, UConb3ys MeKTPOPU3MOIOTHIECKUI METO C TTIOMO-
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IIbIO0 YCOBEPIIEHCTBOBAHHBIX TEPMOIEMEHTOB, TPOBOAMIT 3aMEPBI BCEX YacTel Tesla IUesibl, KOTOpbIe
HAXOJWJIKCh B Pa3HBIX TOUKAX MUYEIMHON CEMbH U B KIIyOe.

I'. D (1961) B onHOM U3 9KCMIEPUMEHTOB YCTAHOBWII, TEMIIEpaTypa TeJia MYelibl Ha MOBepX-
HOCTH KJIyOa He omyckaercst Huxke 200C.

B npupoaHoM xuuie muén, uaeanbHOM TyIUie, TYEbI KiTyOa MOTHOCTHIO KOHTPOJIUPYIOT IUI0-
maab HKHero ceyenus. CreioBaTenbHO, CyMMapHasi TeMIieparypa muén B HIDKHEH JacTH Kiryoa
Bcerja noaaep:xxupaercs Ha ypoHe 200C. DTo He clly4allHOCTb, B IIPOLIECCE IBOJIIOLMU YacTast CMEHa
KJIMMaTHYECKUX YCJIOBHI 3aCTaBUIIA BUJI MEIOHOCHBIX ITYEN BHIPAOOTATh MEXaHU3M BBIKMBAHUS TIPH
HU3KUX TeMIeparypax. ITOT MEXaHU3M Mbl CeiiYac U paccMaTpUBaeM.

3navyenust 140C u 200C He SABJISIOTCS TOYHBIMH, Y KaKJIOTO U3 HUX €CTh CBOE IOJIe JIOMyCKa,
M03TOMY JJ1s1 HAIJISIIHOCTU Y IIPOCTOTHI BOCHpUATHUS ITpuMeM cooTBeTcTBeHHO 140C 1 210C. Haiiném
OTHOILICHUE TEMITEPaTypbl HUKHEW YacTu KityOa K TeMreparype BHEITHEH cpeibl Tpy (pOpMUPOBAHUA
kiyOa. B pesynbrare mMbl nomyuum uncio 1,5, 3anoMHum 31y 1mudpy.

YUroObl HATJISITHO TIOHATH TMPOIECC, MPOUCXOMSIIUN B THe31e Muén, nepenecéMcs B Kurait
(KHP). B 310ii cTpane modAT 3amyckarh Jersipe poHapuku. Crersiuiics poHapuk Ha (hoHe TEM-
HOro HeOa BechbMa KPacHBOE 3pEITHIIIE.

[NepBoHaYanbHO, pacpaBUB KOHCTPYKIIMIO (POHAPHUKA, €CIU €r0 OTITYCTUTb, TO OH MPOCTO yIia-
ner. Ho, koryma cHU3y 3akeub CBeUy M YCTPOMCTBO HEMHOTO TOAEpKaTh, (POHAPUK HAYHET MOJHU-
MatbCsi BBEpX. B Oe3BeTpeHHYIO MOro1y, CBETAIIMECS] OTOHBKY MapsAT HA BEChMa MIOYTEHHOW BBICOTE.

CBeua 3aTyxaeT 1 €M B 3TO BpeMsl MOHAOMIONATD 32 MOJIETOM, TO (POHAPHK MPOJOIIKAET MO/-
HUMAThCS, 3aTEM OCTAHABJIMBAET MOABEM, BUCUT HEKOTOPOE BpEMS, a Jlajiee MeIIEHHO C HapacTalo-
el CKOPOCTBIO UJET HA CHUKEHUE.

VBaxaeMblil YATATEN b, YTOOBI IOHATH KaKKE MPUPOAHBIE MPOIECCHl TPOUCXOIAT B MUESITUHOM
THe3/Ie, KpaliHe HeOOXOAMMO OOPaTUTLCS K SJIEMEHTAPHOUN MPUKJIATHON (PU3KKe, ITO3TOMY HaOepH-
TECh TepIICHHUSI.

Kakue 3akoHbl onvceBaOT MojieT roHapuka? OOpaTuMcsl K IIKOJBHOMY Kypcy (DU3MKHU U
BCIIOMHUM 3aKOH Apxumena:

Ha Bcsikoe Teno, HaxopsIeecs: B )KUKOCTY WM ra3e, JeUCTBYeT BHTAIKMBAIOIIAS CUla ApXu-
Mea paBHasi MPOU3BEICHUIO YCKOPEHHST CBOOOJHOTO MaeH s Ha IMJIOTHOCTD KUAKOCTU WU Ta3a U
Ha 00BEM Tea.

Fa=gpB V@,

Fa — cuna Apxumena,

€ — YCKOPEHHE CUJIbI TSIKECTH,

PB — IUIOTHOCTb OKpY>Xalomero (hoOHapuK BO31yXa,

V¢ — BHyTpeHHUH 00BEM (hOHApUKA.

[TpumeM Bo BHMaHKE, YTO MPOLYKTAMU TOPEHHsI CBEYH €CTh Ta3000pa3HbIe BENIECTBA C BBICO-
KOU cTeneHblo HarpeBa. Cpeiy MpOoyKTOB TOPEHUs1, HAMOOJIBIIIAM IO KOJIMUECTBY M CAMBIM TSIKETBIM
1o MosisipHOMY Becy (44) ectb auokcun yriiepona. [lpu uém, Gonee HarpeThie MOPIUK Ta3a CTAHYT
3aMoJHATh BEPXHUI 00BbEM (DOHAPUKA, BBIIABIMBASI OCTHIBIINE TIOPIMY Yepe3 HIUKHEe OTBEPCTHE.

C napyroii cropoHsl, U3 Broporo 3akoHa cepa Mccaka HpioToHa Ha poHapUK JEWCTBYET cuila
TSKECTH:

Fr=gm = gpco2 Vi,

rme Fr — cuna TsoxecTn,

€ — YCKOPEHHE CUJTbI TSIKECTH,

m — Macca Tena,

PCo2 — TUIOTHOCTh JUOKCH/IA YIJIEpO/a,

V¢ — BHyTpeHHUH 00bEM (hOHApUKA.

PasHocth Mexay cunoil ApxuMesia U CUJION TsKeCTH OyzieT MOoAbEMHAs CHJla HarpeToro rasa
CO2.
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Fn=Fa-Fr=gpB Vi -gpco2 Vi = ( pB —pco2) g V.

PaccmoTpum cutyarpio, Koraa norbeM (poHaprKa OCTaHOBUIICS, ¥ OH 3aBuC. ClieIoBaTeNIbHO, B
STOT MOMEHT MOABEMHAS CHJIA PaBHA HYIIO, 4 3HAYUT, TVIOTHOCTh BO3/yXa CPABHSIACH C TUIOTHOCTHIO
YIJIEKHCIIOTO Ta3a.

pB — pco2 = 0 umu pco2/ps = 1.

Ota popmysia ONMUCHIBAET IPAHUYHOE YCIOBUE MOAbEMA (hOHAPUKA.

[Tpu 3TOM Ha TUIOCKOCTU Cpe3a HWKHETO OTBepCTHs (DOHAPUKA YCTAHOBUIIOCH KPATKOBPEMEH-
HOE paBHOBECHE IJIOTHOCTEN JMOKCHAA yrieposa U Bodayxa. IIpu JanbpHenIemM OCTHIBAHUM AUOK-
CHJA YIJIepoia, a3 HAYHET BHITEKATh U3 OTBEPCTHS (POHAPHKA, Kak OoJiee TSKENBIH, a BO3/IyX CTAHET
3aMoJIHATH 00PA30BABIIYIOCS 30HY pa3psikeHusl. VI3MeHeHHIo ra30Boro COCTOsTHUSI BHYTpU (pOHapUKa
OylleT COOTBETCTBOBATh MEJJICHHOE OITyCKaHHe, 10 HapacTaiolend BHU3, caMoro ¢oHapuka. Koraa
BO3/IyX IOJTHOCTBIO 3alOJTHUT BHYTPEHHUI 00BEM, (DOHAPUK HAYHET MajJaTh C YCKOpEeHHeM CBOOOI-
HOT'O MaJeHus (32 BEIYETOM CHJIBI COTIPOTHUBIICHUS U BIMSIHUSL BETPOBOW HATrPy3KH).

B (opmyre rpaHudHOrO yCIoBUs PH PaBEHCTBE TUIOTHOCTEH JUOKCHAA yIepoaa M BO3ayXa
HalIEM 3aBUCUMOCTh MX Temreparyp. OOpatumcst K MOJEKYJISIPHO-KMHETUIECKON TeOpHUHU Ta30B U,
ucrons3ys (popmyiny MenneneeBa — KnarneiipoHa [1st HaeaabHOTO ra3a, paciuiieM IIOTHOCTH AUOK-
CHJa yIiepoaa U Bo3ayxa.

PV=mRT/M,m=pV, cienoBarensno, p=M P/ R T.

pB = MB P/ R TB, pco2 = Mco2 P/ R Tco2,

I7ie pB — IUIOTHOCTh BO3/IyXa B TPAaHMYHOM 30He,

MB — mosnsipHast macca Bo3ayxa 29

P — naBnenue B rpaHnyHOM 30HE,

R — yHuBepcanbHas ra3oBast HOCTOSIHHAS,

TB — TemniepaTypa BO3yXa Ha IpaHuUIle COPUKOCHOBEHUS,

Pco2 — IJIOTHOCTh IMOKCH/IA YITIEpO/ia B TPAHUYHOM 30HE,

Mco2 — mosnsipHast Macca IMOKcua yriepoaa 44,

Tco2 — Temneparypa AMOKCHA yIepoaa Ha IPaHUIe CONTPUKOCHOBEHHUSI.

[NoncraBum B (popMyily rpaHIUHOTO YCJIOBUS TIOMy4YEHHbIE 3HAUSHUSI TUIOTHOCTEW BO3IyXa U
AMOKCHUIIA YIIIepoia, UMeeM:

Tco2 /T =Mco2 / MB =44 /29 =1,51!

BoixoauT, [Jis1 TOro 4TOOBI JUOKCH/ YIJIEPO/Aa CTaJ Jierde Bo3/1yxXa ero Heooxoqumo
HarpeTh J0 TeMIepaTypsbl 60Jiee 4eM B OJTOpPa pa3a MpeBbIIIAIIIeil TeMIePaTypy OKpy-
JKamwei cpebl.

Ho, “ BepHémcs k Harmm GapaHaM”, a He TO JIM 3TO YKo 1,5, KoTopoe Ham HeOOXOAMMO OBbLIIO
3aIIOMHUTb?

ITo ganneiM I'. Dma (1961) Temneparypa tena muessl (Tpyay) B aKTUBHOM COCTOSIHUM BBIIIIE
TemIiepatypbl 30Hbl €€ HaxoxaeHus Ha 8-120C. Torpa, ecnu paccMarpuBarh 3HAUEHHE BEPXHETO
MHTEepBasa TeMieparyp B kiyoe (280C), Kora Y€l B aKTUBHOM COCTOSTHUH, Kask/1asl ITuesia BbIIbI-
xaeT Bo3ayx ¢ TeMrepatypoil 370C. BbIIOXHYTHIN TEMIBIA BO3AYX U TEIIbIA BO3AYX OT Pa30rpeToro
TeJa MYEN MOAHMMAIOTCS] BBEPX U 3alONHSIOT BCE MYCTOThI, HAXOIAIIMECS HaJl MMUETMHBIM KIIyOOM,
a TakKe OKYHAIOT B 9Ty TEIUIOTY U caM Kiy0. Takum oOpa3oM, co3gaércs TerioBasi JOBYIIKA Me-
JIMHOTO POSl.

[Tuénpl BBIABIXAIOT BO3/AYX C OOMBIIMM COAEPKaHMEM JHOKCHA YIJIepona v rnapamu Merado-
arueckor Boapl. [lo cpaBouHON JMTeparype, CUiIbHAsi CEMbsl 32 CYTKU IpU cbheaaHun 60 rpamm
ména seiaensier 40 mutpo CO2 u 40 rpamm H20. Ilpu cTabuibHOM Temrieparype Bo3ayXa, B 00b-
€Me TeTUIOBOH JIOBYIIIKH, KOHLIEHTPAIHs COCTABJISIONIMX BO3yXa paciipe/ie/ieHa Mo BceMy 00bEMY,
HO C TIOHMKEHUEM TeMITepaTypbl TpaJiueHT KoHleHTpauu mosiekya CO2 yBenmuuBaeTcsi K HUKHE!
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rpaHuIie TeroBoi JoBynku. CieoBaTebHO, B HIKHEH YacT 3UMHETO MTUEIMHOTO KTy0a Ha HYK-
HEl rpaHuIle TeTJIOBOM JIOBYIITKH COITPUKACAIOTCS MOJIEKYJIbl TUOKCHIA yriiepo/a (CBEpXY) U CBEXEro
BO3/yXa (CHU3Y).

Kak MblI yke ycTaHOBUJIM, YCIIOBUEM PABHOBECHOT'O CYIIIECTBOBAHM S IBYX Ia30BbIX CPEJl, Harpe-
TOrO JUOKCHJIA YIJIepoJa U BO3/yXa, sIBJISIETCS] ypaBHEHHE

pco2/p=1,

TOI/A YCJIOBUEM LIMKJIMYECKOTO CYILECTBOBAHMUS B TEIJIOBOM JIOBYILKE IMYETMHOIO posl Mosica
OUOKCHUJA YIJIepoJa CTAaHET HEPABEHCTBO

pco2 /pB < 1.

[TnoTHOCTH Ta3a sABNsAeTCSA (PYHKLUMEN OT TEMIIEPATYpBhl, CIIE0BATENBHO, TAPAHTOM, BbIIIOJIHE-
HUS1 YCJIOBUS LIMKJIMYECKOTO CYHIECTBOBAHUS MOsICa TUOKCUIA YIJIEpPOAad, B TYEIMHOM THE3/E, €CTh
TEMIIEPAaTyPHOE HEPABEHCTBO:

T co2>1,5Ts.

Takum 0Opas3oM, B AyILjIe U MPY MPABUIbHON COOpPKE MYETMHOTO THE3/1a B YiIbe, MaJeHUe TeM-
niepatypbl Hapy:KHOro Bo3ayx Huke 140C mpuBOgUT K 0Opa30BaHUIO, B HWKHEH YacTHU TETUIOBOM
JIOBYILIKY, LIMKJIMYECKH YCTOMYMBOTO BO3AYIITHOTO TIOSICA C MOBBIIIEHHON KOHIIEHTpAIIUel TUOKCUIA
yriepona. $1 Hanucan “yCTOMYMBOro”, MOTOMY UTO YCJIOBHUS ISl BBHITIOJIHEHUSI HEPABEHCTB, C TUIOT-
HOCTSIMM U TeMIlepaTypaMu, Bceraa ObUTH B THE3/Ie U paHee, HO MMeJIM HeyCTOWYMBBINA KpaTKOBpe-
MEHHBII XapakTep, ¥ BO3AYLIHBIN MOSIC JUOKCH/IA YIJIEpO/ia HAXOIUIICS BHIIIE 30HBI pacIuiofia, HO 00
3TOM JiaJiee.

OxyHaHMe MYEN B BO3JYX C IOBBIILIEHHOW KOHLIEHTpAlMel TUOKCHIA YIVIEpOna M HU3KUM
coziepkaHueM aTMOC(EpHOro KUCJIOpOIa, KaK yKe paccMaTpuBajioCh, 3aTOPMakKUBaeT aKTUBHOCTD
MYENT HAa KJIETOYHOM YPOBHE U ITUEIMHASI CEMbsl, CHIKasi SHEPreTHUecKe 3aTparhl, COOMpaeTcs B
KJIyO.

I'pynna ykpanHckux ucciienoBareseid nmoa pykopoactsoM B. A. Taitnapa (1993), npu Hemnpe-
PBIBHOM HAOMIOIEHNUH 32 TTYEIMHBIMU CEMbSIMU B 3MMHHI MEPUOL], YCTAHOBUJIA IIMKJIMUECKHUIA XapaK-
Tep KPAaTKOBPEMEHHOH aKTMBHOCTH MYEN. AKTUBHOCTD ITUEN HAOMIOAAIACHh B PA3HBIX YbSX C HHTEp-
BajioM ot 10 go 19 yacos.

IT10oT PaKT NOATBEPKAAET HUKIMUECKUI XapaKTep CYIIECTBOBAHUS B TEIJIOBOM JIOBYIIIKE BO3-
AYIITHOTO TOosica JUOKCUAA yriepona. BpeMeHHble pa3inuusi, OTIMYUE WHTEPBATbHON aKTUBHOCTH
MYENT B Pa3HBIX YNbSIX, YKA3bIBAIOT HA Pa3HbIE YCJIOBHS, CO3/IaHHBIE MTUEIOBOAOM ISl 3MIMOBKH KaskK-
1o U3 cemerl. Yem JIMHHEE BPEMEHHOW MHTEPBAJ MMOKOsl MYEIMHOW CEMbH, TEM JIyYllle YCIOBUS
3MMOBKH.

Kak (pyHKIMOHMpPYET IIMKJI BO3AYIIHOTO TMosica AMOKCHIA YIJepofa B TEIJIOBOHM JIOBYIIKeE?
Kaxapiit mki nenmrcest Ha e (pas3bl, akTUBHAS U TTacCUBHAsI. AKTHBHAs (pa3a MPOXOAUT B BO3AYII-
HO cpejie Py BO3JIEHCTBUM Ha IMUe atMocepHOro kuciaopona. B aktuBHOM ¢aze Bce MUYETbI CeMbU
HapaOaThIBAIOT TETIO ISl 3aMIOJIHEHUsT 00BEMA TETJIOBOM JIOBYIIIKH, €CTECTBEHHBIM ITyTEM MPOUCXO-
JWT 3ar0JTHEHNe 00bEMa rHe3/1a BO3yXOM C MOBBIIIEHHBIM COIEp:KaHUEeM YTJIEKHUCIIOro ra3a. B koHIe
aKTUBHOM (pa3bl KJIyO MUEN, MOrpyKEHHBIA B BO3LYX C MOBBIIIEHHON KOHIICHTpAIMEH TUOKCHUA yTie-
porna, mpekpaiiaeT BHpadOTKy Teria U MePeXOauT B COCTOSIHUE TACCUBHOTO MOKOS.

BeipaboTka Teria myéinamu Kiayoa B akTUBHOH haze UMeeT JABE COCTABJISIONINX, C OMHOM CTO-
POHBI 3TO HENOCPEACTBEHHO TEILJIO OT AbIXAaTeJIbHOTO MpOLIecca, a C APYIoil, COMNIACHO, UCCIEI0Ba-
HusM [. Dima (1961), BeiiesieHre Teria TeJIOM ITYelTbl OT PaOOThI TPYIHBIX JIeTATBHBIX MBIIIIIT HETIPsi-
MOro JieficTBUsA. B maccuBHOM (hase, Kak Oosiee ITMTEILHOM, MIETBl HAXOAATCS B COCTOSIHUU TTOKOS,
Niepro/ie MOCTOSTHHOTO 0XuAaHus. [IocTOSHHOE OXKUIaHKe TIOTOMY, YTO JTI00O0H CTYK, JII0OOE U3MEHe-
HHE BHEITHUX YCJIOBUI B OKPYKEHUH ITUEJIbl aKTUBU3UPYET €€ NesITeNIbHOCTh, MHAUE HE BBIKUBEIIIb,
IUIOJbI 9BOJIIOLMU. 32 BpeMsl MHTepBaJia accuBHOM ¢asbl (0T 0 4O HECKONBKUX JECATKOB YacoOB, BCE
3aBUCHUT OT TEIUIOBBIX MOTEPD KUIMINA TUYET) MOJieKysibl CO2 TepsiioT CBOI0 KUHETUYECKYIO SHEPTHUI0
Y BOZAYIIHBIN MOSIC JUOKCHAA YIJIeposia, CHU3UB TEMIIEpaTypy, Mo neprudepun rHesia BHITEKAeT B
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MOJIKJTYOHOE MPOCTPAHCTBO, a B 00Pa30BABIIMIACS pa3peKEHHBI 00BEM Yepe3 LEHTp THe3/1a U3 Moj-
KJIYyOHOTO TTPOCTPAHCTBA YCTPEMIISIETCSI BO3/IYX C aTMOC(EepHBIM KHUCIOPOIOM. 31eCh TaKKe CeayeT
OTMETHTh, YTO BMECTE C BhITEKaHHeM BO3aylIHOro nosica ¢ CO2 BbITEUET U BCs ra30Basi COCTABIISA-
IOIIasi TETJIOBOM JIOBYIIKM BMECTE C OCTBHIBIIMMU MapamMy MeTaOOIMUYECKOW BOMBI, 3TO OKOHYAHHUE
[IUKJIA.

[Nouemy BbITeKaHHME JUOKCHAA yriaepoaa MpoxoauT dyepe3 nepudepuio? Iloromy 4To OCTHIBA-
HHE BO3/IYIITHOTO MOsICa JUOKCH/IA YITIEpoAa Ha TPaHMIIE CO CTEHKAMM JIyIUIa VI YJIbsl TPOUCXOAUT
3HAYUTENILHO OBICTpEE, YeM B LIEHTpE.

Konnienrparust CO2 B BepXHel 4acTy IMYETUHOTO KIyba KpaTKOBpEMEHHA, M3-3a HEelPephiB-
HOCTH TIPOIIECcCa OCTHIBAHUS M HAMIOJTHEHUSI BEPXHEH YacTH TETUIOBOM JIOBYILIKU TEIUIOM HIYIIAM OT
Y€, Pa30rpeBaIIMX MeIOBbIe COTHI. [109TOMY BEpXHsS 4acTh KiIyOa pacrosaraertcsi Ha MeIOBbIX
COoTax B 0OJIACTU BIMSIHUS aTMOC(EPHOTO KUCIOPOAA W MYENBI B 3TOM YacTH BCEra aKTHUBHBI, 371€Ch
BCerJa BBICOKAsi TEMIIepaTypa U B 3TOM 30HE KaxJas U3 MUYENT MuTaeTcs 3anacamu kopma. K mecry
clielyeT YyTOuHUTh, Ha mpaktuke uccieaoBanusimu O. C. JIboBa (1954) u B. C. Konresa (1966)
YCTaHOBJIEHO, MTpeodIagaoiias Macca muéll B 3uMHeM Ki1yoe 3anuMaet ot 60 10 70% coT cBOOOTHBIX
OT MEIa, 3TO KaK pa3 Ta 4acTh MYEMHOro Kiyba, KOoTopslii Haxoautcs B nosice CO2 u kak pa3 Ta
YacThb KJyOa, KOTopasi OTBe4aeT 3a JOOBIYY BOIbI, HO 3TH TOHKOCTH M3JIOKEHBI JIaiee.

Mbl paccMOTpen HIKHIOI 4YacTh TEIJIOBOW JIOBYHIKHM IMYEJIMHOTO KiyOa, jJanee oOpaTum
B30pBl HA BEPXHIO 4YacTh. Kak yxke oTMeuanoch, BEpXHsIsl YacTh TEIUIOBOW JIOBYIIIKM B OCHOBHOM
COCTOMT U3 BO3/1yXa C 00eIHEHHBIM COfIEpXKaHUEM KUCIIOPO/Ia U apaMu MeTab0IMIeCcKON BOAIB, M BCS
9Ta ra30Basi CMECh 3aIOTHSET MPOCTPAHCTBO MEXLy MEIOBBIMH COTaMU. B fyriie paccTosiHue Mek 1y
MEIOBBIMU COTaMU cocTaBisieT oT 4 10 6 mMm. [Touemy Takast KOHCTpyKIMs? Bee cBsizaHHO ¢ pa3Ho-
CTBIO TETJIOBBIX MOTEPh BO3yXa C JAMOKCHIOM YIJIEpoia M BO3AyXa ¢ aTMOC(EPHBIM KHCIOPOIOM
Y BOJSIHBIMU NAPaMH, TOCNIEIHUNA ObICTpee OTIAeT TeIUIo, CIeI0BaTeIbHO, ObICTpee CHUKAETCS €ro
Temrieparypa. i cnpaBky, k03¢ PULIKMEHT TETIONPOBOAHOCTH yriiekucioro raza npu 200C pasex
0,0162 Br/m*rpan, a Bo3myxa 0,0257 Br/m*rpaa. Ecii Ol He ObLIO MEIOBBIX COT, TO BO3yX BepXHeu
YaCTU OCTBHIBAJI OBICTpEE M paHbIle BHITEKAT B TIOAKIYOHOE MPOCTPAHCTBO M TEM CaMbIM pa3pyIia
nosic CO2. Ho HarpeTsle Me/10Bble COTHI HE MO3BOJISIIOT PE3KO CHU3UTh TEMIIEpATypy BEPXHEN 4acTu
BO3/IyXa B TEIUIOBOM JIOBYIIIKE M TEM CaMbIM YAEPXKUBAIOT BEPX W HU3 TEIUIOBOMU JIOBYIIKH B SHEp-
reTUYecKOM paBHOBecHH. BOT mouemy y muén, 3a MUJIJTMOHBI JIET CYIIECTBOBAHMS B IPOIIECCE ecTe-
CTBEHHOTO 0TOOpA MIPU CTPOUTEINILCTBE THE3/1a B YACTHOCTH M BBIPAOOTAJICS pa3Mep CBOOOIHOTO Mpo-
CTPaHCTBA, KOTOPHI COOTBETCTBYET MUHUMAJIbHBIM TETIJIOBBIM MIOTEPSIM B BEPXHEW YaCTH TETUIOBOU
noBymky. Ecim 3a30p Oosbliie, TO BEpXHsisl YaCTh TETIOBOM JIOBYIIKHM OBICTPEE OCTHIBAET U y IMUYET
COKparaercsi paza MacCUBHOTO TMOKOs1, HO CaMOe TIJIOXO€ MOJIOKEHHE, 9TO JIMIIEHHe THe3/1a MOTOoNKa
Y YCTPOWCTBO CKBO3HOW BEHTHJISALIMH, B 9TOM CJIydyae MOHSATHE MOKOS Y ITUEN MOTHOCTBIO OTCYTCTBYET.
Bort noatomy, muenoBoay, rnpu (popMUpOBaHUM THE3/A, HEJIb3sT OCTABIISATH OONBIIINE 3a30Pbl MEK/LY
MEIOBBIMH COTAMHU U pa3pyIlaTh MOTOJOK, BOT ITOTOMY pa3Mep MEXCOTOBOTO IMTPOCTPAHCTBA IOKEH
OBbITH 9MM, BOT TIOTOMY, €CJIM OCTaBJICH OOJIBILION 3230p YIOUKM B MEIOBOM KOPITyCe, IMYENTBI OTCTpa-
MBAIOT paMKH OOJIBIIION TOMIIMHBL. Bee cBoM ycummst mY€nbl HAMPABJISAIOT HA ONTUMHU3AIIMIO THE3I0-
BOTO MPOCTPAHCTBA B MPUBS3KE K MUHUMH3ALMHI TETUIOBBIX TOTEPh U CBSI3aHHOE C STUM CO3JaHHUE
OMaronpusATHBIX YCIOBUH TSI )KU3HEOOECTIEUeHH ST TYESTTMHON CEMbH.

Takum 00pa3zoMm, MIeIMHAasi KOJIOHUS B IPUPOJIE MAKCUMAJILHO M BECbMa 9KOHOMHO HCTIONb3YeT
BBIPAOOTAaHHOE KJIyOOM TEIUIO ¥ TPH 3TOM BBITIOHSAETCS 3a7a4a COXpaHeHUsI )KU3HEHHOTo pecypca
KaX/I0M KOHKpPETHOU muenbl. He ynuBHUTENbHO, YTO B Halleld MECTHOCTH (IO YKpauHbI) 3UMYIOT
aukue pou BecoMm Beero 300 rpamm. Ilpu Takoit MHOTONpo(pUIbHOM SKOHOMUM ITUYETBI KOJIOHUH Ha
HAYyaJio BECHBI BBIXOASAT (PM3HOJOTMYECKH 30POBBIMU C HEM3PACXOIOBAHHBIM 3al1acOM OUOJIOTHYe-
CKOTO pecypca KaxI0i Mmuebl.
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B pesynbrare muenuHas cembsi OypHO pa3BHBaeTCs, €l JaH Xopomuid crapt. [Tostomy Her
CTPAaHHOCTH B TOM, YTO MPUPOJIHBIC MYETMHBIE CEMbU BCTYMAIOT B TIOJIOCY POCHHUS HA JIBE — TpU
HeJeJIM paHee, YeM IMYETMHBIE CEMbH B YIIbsIX.

K coxanenuio, Ha mpakTHKe OOJBITUHCTBO MTYEIOBOJOB MPEHEOPEraloT PoIIbio IPUPOIHON TeTl-
JIOBOH JIOBYIIIKH ¥ 3IMOBKY TMIPOBOJISIT 32 CYET PACXOIOBAHHSI CYMMApPHOT'O JKM3HEHHOTO pecypca mue-
JIMHO¥ KOJIOHWH. [1J1s1 3TOro B 3MMy CO3JAI0TCSI MOIITHBIE CEMbU, HO HE3HAHHE, KaK YIPAaBJISATh TAKOM
CUJIOM U YacThle TIOTEpPU TaKUX CeMeW, MPHUBEIM K YCTpPAaHEHWIO TEIUIOBOW 3amuThl. B pesysbrare
TAKOTO MOAXO0/A K BECHE MUEIBI (PU3HOJIOrMYECKN N3HAIIIMBAIOTCS, M KX PECypca XBaTaeT TOJIBKO IS
BBIPAIIMBAHUS TTYE MEPBOM TeHepalvy, a JIOJKHO XBaTaTh Ha jaBe. OTcCiofa MeIJICHHOE pa3BUTHE
MMYEIMHBIX ceMel U cinaboe MOTOMCTBO, M €CTECTBEHHO OTCYTCTBHE XOPOIIETro B3SITKA C BECEHHUX
MEJ/IOHOCOB.

JI71s1 TYeI0BOIOB, UCTIONB3YIOIIUX [Isi 3MMOBKM OMINIAHUKY, CIIEIyeT 3HaTh, YeM BBIIIE TeM-
rieparypa B OMIIAHUKE, TEM Yallle TPOXOIAT IUKJIBI TEIUIOBOU JIOBYIIIKH, TeM OOJIbIIE PACXOLyeTCs
KOpMa, TeM ObICTpee MUeTMHBIN KTyO MOJHUMAeTCsl BBepX. AHAJOTUYHAS KApTHHA TIPOMCXOINT U B
TETUIbIE 3IMbl, OTHOCUTEJILHO BBICOKasi aTMOC(epHast TeMmeparypa ObICTpO pa3pyliaeT yrieKUCIOoT-
HBIT TIOSIC B THE3/Ie MMYEN, U MYENBI Yallle BBIXOAAT ¢ aHaOMO03a, YTO MPUBOIUT K YaCTOMY TMOEIaHUI0
3amacoB MEIA M MOBBIIIEHHBIM SHEPTeTUIECKUM 3aTpaTaMm.

K mecry crenyer 106aBuTh, B MIPUPOTHOM KUJIMIIE MUEN, B IyIUIaX, IJe JJMHA COT COCTaB-
JISIeT HECKOJIKO METPOB, aKTHBHAs (haza JUIMTCA JONbIle. BHITOXHYTHIA TEMIBIA BO3IYX, COIIACHO
3aKOHY ApXxHUMe[ia, MOJAHUMAETCSI MEsK/1y MEIOBBIX COT Ha OIPE/IENIEHHYIO BBICOTY. 3a BpeMsi MogbEMa
BO3JIyX OTJAET TEIJI0 MEIOBBIM COTaM, HO IOTEPSIB KUHETUYECKYIO SHEPTUI0 MOJIEKYJI, OCTaHABJIMBA-
ercsi, 3anMpasi MpoABMKEeHUE Teruia BBepX. [10 OKOHYaHMM akKTUBHOM (ha3bl CTOIO BO3IyXa OIMycKa-
eTcsl BHU3. DTOT BO3/YX, IBUTAsICh BJOJb TETUILIX MEIOBBIX COT M MOAXO/ISI HEMOCPEICTBEHHO K TJe-
JIMHOMY KJIyOy, OISITh HarpeBaeTCsi M PaclpeessieTcsl B TEIIOBOM JIOBYIIIKE, COITIACHO TUIOTHOCTH
¥ MOJISIPHOM MacChl COCTaBJISIIONIMX BO3/1yXa. MOJIEKYJIbI YIJIEKMCIIOTO ra3a OIyCKaloTCsl BHU3 TETLIo-
BOI1 IoBYIIKH. [Ipu 3TOM yBeMuMBaeTcs KOHLEHTpalMs YIJIEKMCIIOro ra3a B ruese aymia go 10%*
Y JUTUTESIbHOCTD MACCUBHOM (ha3bl BO3pacTaerT.

Takxe xouy ormeTuThb, BoiBOAB E. K. EchkoBa (1978) oTHOCHTENBHO OTpUIIATEIBHOU POIU
TMIOBBIIIIEHHOTO COAEPKaHMsI YIJIEKUCIIOTH B 3MMHEM KJTyOe SIBJISIIOTCS HeBEPHBIMH. YUEHBIN HE pac-
cmarpuBa BivssHre CO2 Ha MUEN B JMHAMMKE THE3/1a, a CTAlIMOHAPHO HAPKOTU3UPOBAI ITYEN, COZIEP-
JKaIuXcsl B TEPMOPETYJIUPYeMOil Kamepe.

Jlns Goree CKpyNyJaE3HON ayJUTOPUH ITUETOBOIOB, 3HAKOMBIX C TEPMOAWHAMUKON M MOJIEKY-
JISIPHO-KMHETHUECKON Teoprel ra3oB, 3aMeuy, KOJTMYEeCTBO TeIlla B TEIJIOBOM JIOBYILIKE, OT MUEITH-
HOTO HarpeBa B akTUBHOM (paze, XBaTuT OoT Cuiibl Ha 15-20 MUHYT, U TeMIiepaTypa BO3/lyXa B TEIJIOBOM
JIOBYILIKE TIOIHUMeETCs1 puOmm3uTenbHo Ha 10C. Ho 3a meprion akTUBHOM (hasbl, MYENTBI TOAHUMYT
Temreparypy cBoero Tena a0 370C 1 THe3/10 3aOHUTCS BO3IYXOM C MOBBIIIEHHBIM COfIEpKaHueM
HArpeToro YrjieKHucioro rasza, 6onee 4%, 910 M CHU3UT aKTHUBHOCTH. [lajiee muemHbI KIyO, Kak
Harperoe Teso, OyleT U3Iy4yarh TerIo U MPH STOM MeJIEHHO OCThIBaTh. OCHOBHBIMU (PU3NIECKUMMU
TIOHSITUSIMH ISl yIepXKaHUS TeTIa B TETJIOBOM JIOBYIIKE SIBJISTIOTCS MOIITHOCTH TETUIOBBIX TIOTEPh CTe-
HOK U TOTOJIKA YJTbsl, MOIITHOCTh TEIUIOBBIX MOTEPh Yepe3 JHO YJIbsl, MOIITHOCTh TEIJIOOTAAYM KiIyOa
Y MOIIIHOCTb TETUIOOTAA4YM MEIOBBIX COT. IMEHHO Ha MX COOTHOIICHUH U YAEPKUBACTCS B TCUCHHUE
6onee 10 yacoB OIMH IUKJI TETJIOBOM JIOBYIIIKH, HO TETIO(DU3KUKY paCCMOTPHM JaJiee.

ITo nanHO¥ TeMe cooOpa3UTeIBHBIN IMUEIOBOl MOKET 3aJaTh PE3OHHBIA BOIIPOC:

“IToyeMy BecHOI1 py HapyxHOU Temneparype oomnee 140C muenbl Bcelt CeMbEH IpyKHO BBIXO-
AT HA OONET, a MO3/IHEH OCEHBIO U TeMITepaTypa BbIIIE U YJIbH CUJIbHEE HarpeBaloTCsl COTHIIEM, HO
TAaKoro He HaOmonaetcs?”

OTBeT 1aM B pa3BEPHYTOM BHE, 3[€Ch IOIyMepaMu He OOONTHUC.

OceHbI0 ITYETTHI B YIIbSIX HAXOIATCS CHU3Y, HA KPalo MEIOBBIX COT, Y ITUETMHBIN KJTyO MOJTHOCTHIO
yToHyN B mosice Bo3ayxa ¢ CO2. Kpome Toro, cHU3y KiyOa pacroiokuiach KOHIIEHTPHUPOBAHHAS
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npoOKa TMOKCHUA YITIepo/a, Yepe3 KOTOPYIO HU OfHA U3 Muell MpoiTy He MoskeT. [IpoOka muokcuaa
yriepona (opMHUpyeTcsi U3 MOJIEKYJl JUOKCHIA YIiepoa BO3AYIIHOTO TOsica, KOTOPhiEe MOTEPSIH
YacTb CBOEW SHEPIUM, HO JJIs1 KOTOPBIX lIE BHITIOIHSETCS YCIOBHUE HEPABEHCTBA TUIOTHOCTEH.

[TpoOka yriekucaoro ra3a npeaoxpaHser MUl OT BbIX0/a MPH HU3KUX TeMIlepaTypax 3a mpe-
aenbl rHe3a. [TueioBo/bl OCEHBIO B YTPEHHHUE Yachl, KOTAa BO3AYX €HIE He IporpeJics, Beeraa Haomo-
AaI0T y OONBIIMHCTBA MYETTMHBIX CeMel, KaKk B HHKHUE JIETKH OECTPENsITCTBEHHO MTPOXOJSAT OCHI, a B
BEPXHUE JIETKHU MPOUTH HE MOTYT, BEPXHHUE JIETKM OXPAHSIOTCS MYETAMH.

VTouHsI0, HE BCera, BCE 3aBUCUT OT TOTO, TJe CeMbsl co3faia Kiy0. Y MYeMHbIX cemel, ¢
MO3JHUM PACIIONOM, KiIyO (popMUpYyeTCsi Ha MecTe BBIXO/a MO3/HEr0 pacIijiofa B HIKHEH JacTH
rHe3/Ja U TOrJa 3Ta YacTb CeMel KOHTPOJIMPYET HUKHUM JIETOK, IOTOMY UTO B YJIbSIX TAKMX CEMEN
BBICOTA IPOOKHM U3 JMOKCH/IA YIIIepoaa HeOobiast, ¥ OHa OBICTPO BHITEKAET Yepe3 HUKHUIM JIETOK.
BepxHue eTKM B TaKMX IMUEJMHBIX CEMbsIX HEOOXOIUMO JIepKaTh 3aKPBITHIMU. DTa MH(pOpMAIUs
KpaifHe BaXKHA JUTsl IMYEJIOBO/A, €CITM HEMPABUIBHO OTKPBITHI JIETKA OTHOCUTENIBLHO PACIONIOKEHUS
KJIy0a, TO OT HamaJeHUsI OC MOXKHO MOTEPSITh MaceKy. YIIIEKUCIOTHas MpoOKa, kak u mosic ¢ CO2
MMeeT [UKJIMYECKMI XapaKkTep CYIeCTBOBAHMSI, TP CMEHE IIMKJIA UJIH C TIOBBIILICHUEM TeMITEPaTyphl
HApyKHOTO BO3/yXa OHA MOJHOCTBIO YXOWUT U3 FHE3/a.

K m3noxenHomy, ciemyet 100aBUTh OTHO OOCTOSATENHCTBO, B IPUPOHOM KHJTHIIE TTYET OCHI B
THE3/I0 K MUEaM He 3aJIeTaloT. DTO CBSA3aHO C TeM, YTO B MPUPOe 0OBEM IHE3/1a MOCTOSTHHO HAXO-
JUTCS TI071 HEOONBITNM M30BITOYHBIM JIABJICHUEM U U3 JIETKA CTAOMJIBHO MIET TOK OTPaOOTaHHOTO
BO3ayxa. [l Ochl, MOJIeTEBIIEN K TAKOMY JIETKY, BHIXOASIIMN 3arax MUYeJTUHON CEeMbU SIBJISIETCS
MpeiocTepeREHNEM, U 0ca OTJIeTaeT OT JieTKa. [1pu mpaBMIIbHOW OpraHu3aIiy THE3/1a B YJIbsIX HaOIo-
JaeTcsl aHAJIOTUYHAST CUTYAITHSI.

Ocenblo, C MOBHIIIEHHEM TEMIIEpaTyphl, YIJIEKUCIOTHAsI TPoOKa BhITeKaeT, a nosic CO2 nop-
HUMAaeTCsl HEMHOTO BBEPX M HWXKHSISL 4acTh KiryOa, rmorajasi B 30Hy BO3QyXa C aTMOC(EpHBIM KHC-
JIOPOIOM, aKTUBU3UPYETCsI, MUENBI HAYMHAIOT JIET. [1o MOMM 3aMepam, B 3TO BpeMs TeMIeparypa B
BepXHei yactu kiyda goxonut 10 330C, crenoBaresibHO, YTOOBI BBITEKJIM MOJIEKYJIbI IMOKCHIA YIJie-
Po/Ia TIOIHOCTHIO HEOOXOIMMO, YTOOBI TeMIiepaTypa noj paMmkamu Obiia Oormee 200C. MHora Takoe
JENCTBUTENIBHO CIyYaeTcsl M TOT/a BCs Maceka B padovyeM pekume, a OJHA MM HECKOJBbKO ceMeit
yCTPauBaIOT KopaeoaseT, OONETHIBAIOTCS.

BeigpixaeMblii BceMu TYEIaMu ceMb 00BEM BO3/IyXa IMOCTOSTHEH U B 9TOM 00BbEME Kaxaas u3
COCTaBJISIIONIMX MMEET CBOM YPOBEHb, CBOM F€OMETPUYECKHE MapaMeTphl. B yibsx K BeCHE MUeIMHbINA
KJIyO repemeIaeTcsi BBepX, U 3HAYMTeNbHAS €r0 YacTh BBIXOAUT U3 30HBI Nosica CO2. Kiy6 craHo-
BUTCSI PBIXJIBIM M pacriofaraeTcsi B BEpXHEl 4acTy TEIUIOBOM JIOBYIIIKH, TEMIIEPATYPhl B 9TOH YacTH
THE3/1a COBEPIIEHHO Apyrue, YeM B HU3Y, OHM BbIle. Marka, ornaaasi B 30Hy TeMIIepaTypsl siilie-
KJIaIKH, a 310 B obOnacty oostee 300C, HAUMHAET OTKJIAALIBATh AMIA, ITYENIE Ha ANIAX NOJHUMAIOT
temneparypy 10 360C 1 MOIHUMAIOT 3Ty TEMIIEpaTypy He 3a CUYET BbIIBIXa€MOro BO3/yXa, a yiKe 3a
CUE€T padOTHI JIeTAILHBIX MBI HerpsiMoro aeicTBus. CrnenoBatesbHo, mosic CO2 BbIIABIUBACTCS
OoJiee HarpeTor BepXHEH YacThio TETUIOBOH JIOBYIIIKY BHH3, IJIe OH OBICTPEe OCTHIBAET, U €r0 TeMIIe-
parypa JAepXuTCs Ha YpOBHE HMKHETO 3HaYeHUs Temneparypsl kiyoa, 200C. [Tostomy BecHO# mpu
TIOBBIIIIEHUH TEMIIepaTypbl HapyKHOTO Bo3ayxa Oonee 140C BO3/1yX C OBBIIEHHON KOHIICHTpAIUei
AMOKCHUJIA yIiepoia OBICTPO BHITEKAET U3 YIIbsl U MTUETBI OECIIPENATCTBEHHO YT Ha OOJNET.

Ha Takue panHue oONETH HE WAYT MPUPOAHBIE MYETUHBIE CEMbHU BBHUIY YBEJIMUYEHHOTO HAJl-
KJIyOHOTO MPOCTPAHCTBA 32 CUET JUTMHBI MEJJOBBIX COT (TOJIBKO HE IMyTalTe ¢ MYEnaMu B OOpPTAX) U
MTYEJIMHBIE CEMBH B YIIbSIX C OXJIAKIEHHBIM CPEIM 3UMbI THE3/I0OM, HET pacIuiofia.

31MO¥ B JIeCy B COJTHEUHYIO MOTOY Y ¢ HEOOJIBIIUM MHUHYCOM OKPYKAIOIIEro BO3/1yXa JIOIH
YacTo 3aMeyaliv, Kak JAWKHUE MYENBl BBIXOAAT Ha OONET. DTO Kak pa3 TOT MOMEHT, KOrja Mpoxo-
JWAT CMEeHa IUKJIA B TETUIOBOH JIOBYIIIKE, BO3IYX C IMOKCHIOM YIJIEpOjia BBITEK MOJTHOCTHIO, OTKPHIB
TEM CaMbIM BBIXOJ ITuelie. AHAJIIOTUYHAsI CUTYAIMs] CKJIA/IBIBACTCS U B YJbsIX. B TeX yibsx, rae HeT
CKBO3HOW BEHTWJISILIUH, OTKPBITHIX JIETKOB B BEPXHUX KOPITyCaX U C OPraHM30BAHHBIM TOKTyOHBIM
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MIPOCTPAHCTBOM, IMUETBI B COJTHEUHBIE THU BBIXOAST Ha HEOOJNBIION 0ONET. B 3TOM Cilyyae HU3KO
ABIKYILIEECS 3MMHEE COJIHIIE HarpeBaeT aTMOC(EpHBbId BO3[yX U MOYTHU MEPHEHAUKY/ISAPHBIMU K
MOBEPXHOCTH YJIbsl JIyYaMH [TOAHUMAET TEMIIEPATypy BHYTpHU yibsl. CyMMapHasi TeMIiepaTypa aTMo-
cepHOro BO3/yXa 1 TeMIlepaTypa OT JIyYMCTOrO HarpeBa Mepe/iHeil CTEHKU YIlbsl IPUBOJSAT K BbITE-
KaHMIO YIJIEKUCIIOTHOM MPOOKH, M €CJT B 3TOT MOMEHT 3aKaHYMBAETCS IIUKJI B TETJIOBOM JIOBYIIIKE,
TO BBITEKAIOMIMI YIJIEKUCIOTHBIN MOSIC TETIOBOH JIOBYIIKM OTKPBIBAET MyTh HA OOJET aKTUBU3UPO-
BaBIIIENCA [TUeJIe, ITueiia OOJIETHIBAETCS.

B KOHTEKCTE BBINIEN3IIOKEHHOTO MTYEIOBOY CIIe/lyeT YSICHUTD, JIETOK B KOpPITycaX HEOOXOIMMO
BBITIOJTHATD KaK MOKHO HHMJKE Ha CTOJIbKO, Ha CKOJIBKO MO3BOJISIIOT KOHCTPYKTHBHBIE ITApaMETPbl KOp-
nyca. DTO pellieHue MO3BOJUT YBEIUYUTh BHICOTY YIVIEKHUCIOTHOM MPOOKH IMOA KIIyOOM, ClieoBa-
TEJIbHO, YMEHBIIIUT 3MMO YKCIIO BBIXO/IOB ITYEJIbI BHE YiIbs. [locsie Takux BosiKel MUesibl 3a Mpe/iesibl
yJIbsl HA CHETY OCTaIOTCS JIEKATh 3aMEP3IIUE TPYNUKHU MYEN, a TO MOTepy. BesmurHa npoémMa B HUX-
HEM JIETKe KOpITyca YJibsl (€CIIM TaKOW MMeeTCs1) TOJKHA COOTBETCTBOBATh BBIXOY OJHOM Imuesbl. Pa3
B JIBE HEJIENIN MMUEJIOBOY HEOOXOIMMO MPOCMATPUBATh JIETKU B KOPITyCaX M OYMIIATH UX OT HAOMB-
niericst MEpTBOH muesibl. OTBEpCTHE JIETKA CIIYKUT HE TOJIBKO /17151 JIETA TYEIIbl, Yepe3 Hero AOMOJIHU-
TEJILHO MPOXOAUT TOK BO3AyXa JOHHON BEHTUJISLIMU.

Hexotopble aBTOpbl MPU3bIBAIOT 3UMOM OYMILATH JOHbS YJIbEB OT MOAMOpaA, TOrO JeNiaTh
HeJIb341, JTI000e BMEIIATEILCTBO B MOAKIYOHOE MPOCTPAHCTBO Pa3pyllaeT YCTAHOBUBIIMIACS BO3IYII-
HBIA pexuM. Takass TeXHONIOTMYEcKasl ornepanysi BpEMEHHO 3HAUMTEIbHO YBEJIMUMBAET MOILIHOCTD
TETUIOBBIX TIOTEPb Yepes3 AHO YJbsl. Ecim npaBuiibHO coOpaHbl THE3MA TYEN B 3MMY, 32 MTOAAMOP Tepe-
KMBATh HE CTOMT.

C n3MeHeHreM TeMIepaTypHbIX M ra30BbIX MIAPAMETPOB B TEILIOBOH JIOBYIIKE CBSI3aHO BPEMSI
BBIXOZIa POEB, BpeMsl 00IETa, paHHE! BECHOW BBUIET MYEN 32 BOIOW, PETY/ISIMs OTKPHITUS JIETKOB,
HaYyaJo BEHTWIMPOBAHUS U BBIKYUMBAHUS MTUEN U3 THE3/a, OPraHU3alysl Ha 3UMY B YIIbe TMOAKIYO-
HOT'O MTPOCTPAHCTBA U MHOTOE APYroe, Ho 000 BCEM MO TOPSIAKY.

Copaska.

3ajauu AJ1s1 BO31YLIHBIX HIAPOB C MPOEMOM B HMKHEH YaCTH HE PEIIAIOTCs Yepe3 3aKOH ApXu-
Meza. [l perienns Takux 3aa4 Ucnosb3yercs 3akoH biesa [lackasis, o KOTopomy B BEpXHEH 4acTu
11apa OnpeAesseTcs pa3HOCTb MeXy aTMOC(EPHbIM U BHYTPEHHUM JaBjieHUusMHU. Jlasee pa3HOCTb
JABJIEHU I, YMHOKEHHAsl Ha U101 1b [ONEPEYHOro CeueHus 1apa, 3T0 U 1aCT 3HauYeHHe MOIbEMHON
cwibl. B paccMoTpeHHOM ciydyae nmpuMeHeHHe 3aKoHa ApXuMeia BO3MOXKHO TOJIBKO B OTHOW TOUKE
TO0JIETA, KOrJja CBeYa HarpeBa cropesia, U Imap MOJIHOCTBIO 3alI0JIHEH HArpeThIM AUOKCUIOM YIJIEpoa.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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