Temnepartypa. TemnepaTypHoe 1noJie - rie HOCUTeJb!?

«Temmneparypnoe noine; Hocurens - rpanycuuk; 1o n3o0pereHus
HOCHUTEJISI TEMIIEpaTyphl He ObLII0». XaThi00B A. M.

Kazanock 051, 0 TEMIIEpaType N3BECTHO OYTH BCE, Kakasi OHa ObIBaeT (HOpMaJibHAsl, HU3Kas,
BBICOKAs), OTKy/a OepErcs (OlUIyIIaeTcsi opraHaMy 4yBCTB, YTO-TO PUHOCHUT, HAIIPUMED,
IIMKJIOH Y TUIPOMETEOPOJIOTOB), TOUEMY H3MEHsIeTCs (BO3/ICHCTBUE COJTHIIA, OCOOBIX BELIECTB
NUPOTEHOB Yy Jroziei). Temmeparypa oKpy»aeT Hac Be3Jie U Jirodas cpeaa, MpeaMeT Win
OnoCTpyKTypa 00JsiafiaeT CBOCH KOHKPETHON TeMIIEpaTypoH, a JJisl )KUBBIX OPTaHU3MOB OHA JTAXKe
ABJISICTCSA OJTHUM U3 OCHOBHBIX U CTapeHIINX OMOMapKEpOB.

EcrecTBenHO, mi1s ceOs TIOOMMBIX YUEHBIC JOJTO U THIATEIHHO U3y4Yald TaKue MPoOIeMbl 1 Ha
BOIIPOC - OTKY/1a B3sJICS TEMIIEpaTypHbI HOPMATHB 370POBOTO YEJIOBEKA, TOKTOpa
(JloxalllTOPBI) MequIIMHCKUX HayK YBEPEHHO OTBEYAIOT, YTO Takas udpa Oblia BeIBEICHA B
1886 romy, Korza y ThICSY JIFOJEH OBLIO caenaHo 00Jiee MUJUTMOHA 3aMEPOB B TIOIMBIIIICUHON
BIIJIMHE U cpeliHee apudmeTnyeckoe monydusaoch 36.6 rpaaycos Llenbcust.

OpHako, eciy U3MepATh TEMIIEPATypy B MHBIX MECTax (TOXKE BIaJWHAX), TO OHA OyzaeT
HECKOJIBKO BBIIIIE, HO M B 3TOM CiIy4ae 0€3(C)IOKOUThCS HE CTOWT, IIOKA PAa3HUIA HE TIPEBBICUT
0.9 rpanyca o Llenbcuro (110 MHEHHIO CIICIHAIUCTOB MEMIMHBI).

o nayana XVII Beka remnepaTypbl HE CYLIECTBOBAJIO, & YYEHBIE aHTUYHOCTH U CXOJIACThI
CPEIHEBEKOBbSI pacCykAAJIA KaTETOPUSAMHU TEILIO» U «XO0JI0/1», KOTOPBIE, B COOTBETCTBHUHU C
yueHueM ApHUCTOTeNsi 0 MaTepuu U (hopMe, CUUTAINCh BAXKHBIMU OCHOBOIIOJIATAIOIIIMMHU
KaueCTBaMH, SIBJIIBIIUMUCS, KaK Obl, CBOMCTBAMH «TICPBHYHON MATESPHUI» JJISI CO3TAHS
3JIEMEHTOB 3€MJIU, BOJbI, BO3/lyXa U OTHS.

Ckopee BCero MMEHHO BpaueBaTEIIH CPEIHEBEKOBBS OKA3aJIMCh MTEPBBIMU, KOMY TTOHAI00MIIaCh
CpaBHHUTCIIbHAA 1 OTHOCHUTCJIIbHO TOYHAA IIKaJIa USMEPCHHA TCIIJIOTHI. Ouu JOJI?KHBI 6I>IJII/I 6I>I
JABHO 3aMETUTD, YTO 3JJOPOBhE UEIOBEKA KaK-TO CBSA3AHO C TEIJIOTOH €ro Teia U YTO HEKOTOphIe
JIeKapcTBa CIIOCOOHBI U3MEHATh TAKOBOE COCTOsSIHUE opranu3Ma. Ho, kak oka3bIBaeTcs,
JIOBOJIbHO-TaKU MO3HO OMPEAETIIIH, yKe K KOoHITy XX Beka, 4To 340pOBbIE JIF0]IU UMEIOT
MPaKTUYECKH OJIHY U TY K€ TeMriepatypy 36,6 rpagyca.

WHTepecHo, a kak ObUIO, HAIPUMED, Y KOLIEK, UX TOXKE ThICSYaMH OTJIABIIUBAIM JUIS
oTpesieNieHus cpeiHeapru(PMeTHUECKON TemMneparypsl?
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Uro e moHMMaeTCs o1 TeMIiepaTypoil cerogsn? EcTe Takoe pacpocTpaHEHHOE OTpeIeIICHHE,
OIISITH K€ OT JIATUHCKOTO SI3bIKA:

«Temmepatypa (ot sat. temperatura - HajiIeKalee CMEICHUE, HOPMAJIbHOE COCTOSIHUE) -
¢du3nueckas BEIMYMHA, XapaKTEPHU3YIOIIast TEPMOJANHAMHUECKYIO CUCTEMY U KOJIMYECTBEHHO
BbIpaXKaroliasi HHTYMTHBHOE MOHSITHE O PA3JIMYHOMN CTETIEHU HarpeTocTu Tei. JKuBbie
CYIIECTBA CIIOCOOHBI BOCIIPUHUMATH OLIYIIeHHs TelJia U X0JI0/1a HeNMOCPeACTBEHHO, ¢
NMOMOIIbI0 OPraHoB 4yBcTB. OJIHAKO TOYHOE ONpeiesieHUE TeMIIepaTypbl TpeOyeT, 4TOObI
TEeMIepaTypa u3Mepsiach 00bEKTUBHO, C MOMOIIBI0 TPHO0poB. Takue npudOpsl HA3BIBAIOTCS
TEPMOMETPAMHU U U3MEPSIOT TaK Ha3bIBAEMYIO IMIIHPHUYECKYI0 TeMIepaTypy. B smnupuyeckoii
HIKaJe TEMIEPaTyp YCTaHABIUBAIOTCSA JBE PENEPHbIC TOYKU U YKCIO ANIEHUI MKy HUMHU -
TakK ObLIM BBEICHBI UCMOIb3yeMble HbIHE IIKabl Llenbcus, apenreiita u npyrue. Eciu cuctema
HAXOJHTCS B TEIJIOBOM paBHOBECHUH, TO TeMIIepaTypa Bcex e€ yacTeil oquHakoBa. B npotuBHOM
Clly4ae B CUCTEME IMPOUCXOAUT Mepeaada IJHePruu oT 0oJiee HArpeThIX YacTe CUCTEMBI K
MEHEe HarpeThIM, IPUBOAAIIAS K BBIDABHUBAHHUIO TEMIIEPATYP B CUCTEME, U TOBOPAT O
pacnpeesieHny TEMIEPaTyphl B CUCTEME WM CKAJISIPHOM I0JIe TEMIIePATyp».

Kax BUJTHO U3 3TOTO OIpeAeNieHus], 1ake caM TEPMHUH HBIHEIIHEW HayKU MMPOUCXOIUT U3 YUCHUS
Bpaya JipeBHOCTH ["aneHa, xxuBiiero Bo Il Bexe u yTBepk1aBiIero HEOOX0IMMOCTh CMEITMBAHUS
JIEKapCTB. A CMEIIMBAHKE B IOJDKHOM OTHOIIICHUH T10 JAaThIHUA Ha3bIBaeTcs temperatura. Tak ke
MOJIy4aeTCsl, YTO COBPEMEHHAs MEUIIMHA pacrojaraeT J1aHHbIMH, TOJIYYeHHBIMH Ha OCHOBE
«UHTYUTHBHBIX MOHSATHUI, OLUTYIIEHUH C TOMOIIBI0 OPTraHOB YYBCTB U MEPSIET TaK HAa3bIBAEMYIO
«OMIUPUYECKYIO TEMIIEPATYPY».

KoneuHo, He TOJIBKO MeAULIMHA IPUHUMAJIa aKTUBHOE Y4aCTHE B MOMBITKAX MOHATH, UTO XK€ U3
cebs pezcraBiseT Temieparypa 1o csoeit cytu. K XIX Beky yu€Hble co3anu yxe Lesblid
pazzen pu3uKy, U3y4daroluil TemoTy. A KJIacCU4YecKyto TepMoauHamMuKky Kinaysnyca nusnasaa
Ha3bIBAJIM KOpoJieBoi HayK. Kcratu, u oHa Oblia co3mana Bo BTopoii nmojosuHe XIX Beka
tpynamu Kapuo, Knaysuyca, Tomcona (nopa KenbBun) u apyrux yueHoix. OCHOBHbIE €€
NPUHIMIIBI - IEPBOE U BTOpPOE Havasa - 6butn copmynupoBansl Knay3uycom B 1865 1.

[pumepHo B TOT *)e niepuo (XVII — XVIII Bex) bopMupoBaiocs moHUMaHKE TEILIOTHI KaK
JBYDKEHUS BHyTpeHHHX yacTel Ten (bakon, Kennep). B wactHocTh, B 1752 1. Ditnep nucan: «To,
YTO TEIUIOTA 3aKJIF0YAETCsl B HEKOTOPOM JIBUYKEHUH MaJIbIX YACTHIL TeJla, TeHeph yxe
JIOCTaTO4HO sIcHO». A co3nanue Kpenurom, Knaysznycom, MakcBeniaom u [pyrumMu
KUHETHYECKOW TEOPUHU TETJIOThI MOCITY)KUI0 OCHOBAHUEM OTOXIECTBIIATH SHEPTHUIO C TEIIOTON
(4uepe3 KNHETHUYECKYIO SHEPTHUIO MOJIEKYJI).

Takum 06pa3om, B X0J1€ HCTOPUIECKOTO PA3BUTHSI HAYKH HE TOJIBKO SHEPTHsI, HO U TEIUIOTa
(Temmepatrypa) MpeBpaTHIIaCh B OJIHY U3 HanOoIee TPYIHO AOCTYITHBIX IS TOHUMaHHSI
kareropuii. CoraacHO TPaAUIIMOHHOMY MBIIIIEHUIO, SHEPTHS €CTh OJTHOBPEMEHHO TEIUIOTA,
(oToHBI (CBET), KMHETUYECKas SHEPTHs, IeKTPOMArHUTHbIE BOIHBI. 2]

Ho B TakoM ciyuae, He ClelyeT JIU U3 BCEro BBIIIECKa3aHHOTO BBIBOJ O TOM, YTO MPEACTaBICHUS
Haleil MEAUIMHBI U HAYKH B 1I€JIOM SIBJISIFOTCS CIMIIKOM YIPOIIEHHBIMU U
c(hOpMHUPOBABIIMMUCS TTOBEPXHOCTHO €IIIE IBA-TPH CTOJIETUS Ha3a], a TOCEeMY HE UMEIOIUMU
HUKAKOTO OTHOIIIEHHUS K peaqbHOM ¢usnke mporecca!?

[ToHsTHO, UTO pa30UPATHCS ¢ TEMITEPATYPOH CIOKHO, HO TTIOCKOJIBKY TPATUIIMOHHOE «3HAHHEY
MOKa YTO OCHOBBIBAETCS Ha mo3unuax XIX Beka, MompITaeMcsi B paMKax MPOUCTEKAIOIIETO
[Tepexonnoro Ilepuona camocrosiTeNnbHO HaYaTh 0OpeTaTh O0JIee BHICOKHI YPOBEHD MTO3HAHUS,
X0Ts OBI C/IeNIaB MEPBBIE IIard B OCO3HAHUH, UTO €CTh TAKOE TEMIIEpaTypa.



Jlns Hayana nonpoOyeM CONOCTaBUTh MOHITHE «TeMIIepaTypay ¢ MO3UIHil, U3JI0)KEHHBIX B
cTaThax Ajekcanapa Muxaitnmosruya XaTeiooBa 1 Hukonas BuktopoBuua JleBamiosa.

«Temrmeparypa. 3HaueHUE EKTPUIESCKOTO MOTECHIIMANA MIPU OMPEICICHHOM 3HAYCHUH
napamerpa rnepedazupoBku. [Ipu cpeqHeit Touke (mapamerpa) MakCUMallbHAsI TEMIIepaTypa
6428 rpanycoB KenbBuna. /lo 1995 1. 310 mapameTtp it atmocdepbl ObLT Ha CpeHEH TOUKE.
Ecmu B3sTh 0-0TCUETA AMEKTPHUUECKOTO MOTEHIMANIA, TO CABHT B IMOJIOKUTEIBLHYIO 001aCTh
MPUBOJIUT K TOXKapaMm (He 3aMbIKaHHE DJICKTPHUYECKON TIPOBOJIKH ), @ CJIBUT B OTPHIIATEIIEHYIO -
npeBpalieHue JTIF000ro MaTepralia B ecoK (He SIBJISFOTCS JIM ITYCTBIHH CIIeIaMH OBIBITHX
uuBumsamuit?)y El

Jpyrumu cinoBamu, IPUMEHUTENIBHO, HAIIPUMED, K IIOr0JIe, BBICOKAs TEMIIEpaTypa BO31yXa
SIBIISICTCS CJICACTBUEM YIPABIISIEMOTO TIOBBIIIECHHS TOTEHIIMAIOB YaCTOT PEIETKH aTMochepsl B
KOHKPETHOM perroHe. Yl Hao60poT, MOHMKEHNE TEMIIEPATyphl TOBOPHUT O CHATHH IMOTEHIIAJIOB
COOTBETCTBYIOIIMX YaCTOT.

s cpaBHEHUS nIpUBEAEM ABE BbLICPKKH U3 KHAT Hukonas Bukroposnya:

«ATOMBI OTHOTO U TOT'O K€ AJIEMEHTA UMEIOT OJIMHAKOBbBIE ONTUMAJIbHbIC YPOBHU COOCTBEHHOM
MepHocTH. [loaTOMy eciu cpena, I7ie OHM HaxOoJIATCSl HE HAChIILIEHA YpE3MEPHO MH(paKpacHbIMU
(TEnI0BBIMU) U3IIYYEHUSIMHU, YEPE3 HEKOTOPOE BpEMsl, 3TU aTOMbI COOEPYTCs Ha ypOBHE
ONTUMAJILHOM MEPHOCTH, YTO CO3JaET KaUEeCTBEHHBIE YCIOBUS JJIsl COEUHEHUS X
AIIEKTPOHHBIX 000JI0UEK MEKIY COO00H 1 00pa30BaHUs KPUCTALTUIECKOH CTPYKTYpHI. [Ipu sTOM
TOBOPST O TEMIIEpAType Cpeibl, IPU KOTOPOU MPOUCXOIUT Kpuctaminizauus. s aToMoB
Pa3HbIX IEMEHTOB 3Ta TEMIIEpaTypa CBOsI, TaK ke, KaK U I0CJe 3aBepLICHUS Mpoliecca
KPUCTAJUTU3AIMH KPUCTAJUIBI Pa3HBIX AJIEMEHTOB Oy1yT UMETh pa3Hble YPOBHU COOCTBEHHOM
MEPHOCTH, U MEK/y HUMH OyJIET CYLIECTBOBATH Tepenasn MepHocTu ALy, [

«IIpu oOpa3oBaHuu MONEKYJ HAOIIOAAIOTCS /IBAa TUIIA IIPOLIECCOB - IK30TEPMHUUECKUE U
9H/I0TEPMHUECKUE PEAKIIMH, CYyTh KOTOPBIX 3aK/II0YAETCsl B TOM, YTO aTOMbI C pa3HbIMU
3JIEKTPOHHBIMU CTPYKTYpaMH, Ipu 00pa30BaHUM MOJIEKYJ, B OJTHOM CJIydae MOrJoLatoT
TEIUIOBYIO SHEPTHIO U3 OKPY>KAIOILEro IPOCTPAHCTBA, @ B IPYTOM CIIy4ae - U3JIy4aroT 3Ty
3HEPruio... [Ipu cuabHOM TEIIOBOM pa3orpeBe aTOMbI HAUMHAIOT TEPATH CBOU JIEKTPOHBI,
KOTOpPbIE HAUMHAIOT aKTUBHO pacnajgaTbcs U 00pa3yroT noHsl. [Ipu 3HaunTeNnbHOM norepe
aTOMaMH JIEKTPOHOB, UX A]Ipa MIPH TAKOM HarpeBe CTAaHOBATCS HEYCTOMYMBBIMU U BO3MOXKEH MX
pacnaz. Takum 00pa3oM, COEJMHEHUE AaTOMOB B MOJIEKYJIbI, KDUCTAJUINYECKUE PEMIETKH
BO3HUKAET, KaK CJIE€/ICTBUE U3MEHEHUSI MEPHOCTH MUKPOKOCMOCA 3THUX aTOMOB TEMH WUJIM UHBIMU
BHEIHMMH BO3/IeiCTBHAMK Y, Bl

T.e. npu MOBBIIIEHUH MEPHOCTU aTOMa €ro TEMIEpaTypa yBEJIMUMBAETCS U, HAIPOTUB, C
YMEHBIIIEHUEM MEPHOCTH TeMIIEpaTypa CHIKACTCSI.

Puc. 150

Wrak, ynpomeEHHO paccyxkaas, TEMIEPATypa sBISETCS CIEACTBUEM
HACBIIIECHNS WA CHATHS SJIEKTPUYECKHUX ITOTEHIIMAIOB YacTOT B
TepMuHOIOruu XaTeiboBa A.M., a Hukonait BuktopoBud rcmosnb3yer B
3TOM CMBICJIE MOHATHE MEpHOCTU. Ho mpuHIMN coxpansercs,
TEeMIIepaTypa, OlyllaeMasi HAMH ¢ ITIOMOIIBIO OPraHOB YyBCTB, HA
CaMOM JIeJIe OKa3bIBAETCs MPOM3BOAHON XapaKTEPUCTUKOM, 3aBUCUMOM 3=0-1)<0
OT U3MEHEHH JIEKTPUYECKOTO TOTEHIMAIAa YaCTOT WJIM MEPHOCTH e=Ci-5)
MHUKPOKOCMOCA.
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Ho BOT uT0 emé 11000mbITHO U orsITh U3 TOTOo ke XX Beka. Ecnu mocMoTpum ciioBaps
[IEPKOBHOCJABSIHCKOTO M PYCCKOTO $13bIKa, COCTABJICHHBIM BTOPHIM OTJICIEHUEM AKaJeMUU HayK:
T. 1-4. 2-e uzn. Cankr-IlerepOypr: H. JI. Tubnen, 1867-1868rr., TOo yBUAMM, 4TO TeMIeparypa -
9TO €CTh "'Mepa CryIIeHUs TeIUIOPO/Ia, TIOKa3bIBaeMasi B Tpajiycax TepMOMETpoM".

A nonsiTue "Ternopoa" B TOM ke CJI0Bape 0O3HAYaeT: "BElIeCTBEHHAs IPUYMHA *kKapa, Teria U
X0J10/1a; HEMOCTUKUMO TOHKAs JKUIKOCTh, H3NnBatomasics u3 ColHIla U TPOHUKAIOIIAs BO BCE
Tena GU3NIECKOT0 MUPa, HEBUIMMAsi, HEBECOMAasi M TOJIBKO OCSI3aHHEM oliylaemas'.

Ha moii B3risin nanHoe onpenenenue u3 XX Beka ropaszio sicHee OTpakaeT CyTh TeMIIEpaTypHl,
yeM ounmansHoe coBpemennoe. [1o kpaitneld Mmepe, 4€TKO IOKa3aHO, YTO TEMIIEpaTypa UMEET
IPUYUHY, IO3HATh KOTOPYIO B TOT MOMEHT €LIE HE MOIJIH, U MOSIBIISIETCSA OHA B PE3YJIbTATE
crymenus. [Ipu aTom TepMHUH «CTylieHne» (TEIopoa) HEMJI0X0 COOTHOCUTCS C HACBILIEHUEM
MoTeHIManamMu y Xareioosa A.M.

OtmeruM eué oAMH MOMEHT y 000MX YIOMSHYTBIX ABTOPOB, CBSI3aHHBIN C YpOBHEM
IPAaHUYHOTO COCTOSIHUS MEPHOCTH WJIU MOTEHLMAIA (TeMIepaTypbl B TPaJUIMOHHOM
noHuManun). Bot kak 310 onuceiBaeT Hukomnait BukropoBud /Ui ypoBHS MEPHOCTH
MHUKpOKOCMOca: «BCIOMHUM, ... 4TO, IPU aHHUTWISLIMM BEIIECTBA, OMATh-TaKH, IPOUCXOAUT
MOII[HAasl CBETOBas BembllIka. Kaxaas nopuust oNTHYECKOro U31ydeHus - (POTOH - UMEET CBOU
orpeieN€HHbIe CBOMCTBA U KadecTBa. .. Kaxaplit GOTOH mpeacrasiser codoi
MHUKPOCKOIUYECKOE UCKPUBJIEHUE MPOCTPAHCTBA, HACHIIIIEHHOE KaKO-Tn00 0HO epBUYHON
MaTepHen. . .

Bo3wmyiierre MepHOCTH TIPUBOIUT K TOMY, YTO MOTpaHUYIHAs opMa MAaTEPUH - SJICKTPOH -
CTaHOBUTCS HEYCTOMYMBBIM M pacnagacTca Ha NepBUYHbIE MaTepu. [Ipu aTom, mpoucxoaut
MHKPOCKOIHUYECKHI B3PbIB, BCSI IHEPTHS KOTOPOTO YXOJIUT HA
co3zanue oHOro (hOTOHA. DIEKTPOH UCUE3aeT C JAHHOU
AJICKTPOHHON OPOMTHI ¥ HE TOJIBKO C OPOUTHI. JIaHHBIN 3JIEKTPOH
IIPOCTO MEPECTAET CYLIECTBOBATD, KYMHUPAECT.
IIpoaoIKUTENBHOCTD KU3HU JIEKTPOHA COCTABIISIET
TPMJIMOHHBIE JIOJIH CEKYHBI». £l

Koneuno, Xatei008 A.M. HCHOAB3yeT MHYIO TEPMHHOJIOTHUIO U,
Ka3aJloch Obl, paccyXkaaer o 6oyiee MaclITaOHOM ypOBHE
MEPHOCTH, OIIMCHIBAsI TEMIIEPATYPHBIN KOJUIAIIC B PEHIETKE
atMocdepsl U y pa3IMuHbIX reHOTUnoB. Ho, mocMoTpum, Tak u
YK pa3IMuHbl IPUHLHUIIBI OMTUCBIBAEMBIX MTpoIieccoB!?

«... TeMIIepaTypa rpaHULbI IEPEXOA YCTAHABINBAETCS CKAYKOM,
TOTJa POMCXOAUT BCIBIIIKA U YEJIOBEK PACCHINNAETCS B aTOMHBIE CTPYKTYPBI. ITO IPOUCXOIUT,
€CJIM TEMIIEpATypa IO YacToTaM Mo3ra 66, 68 npesbicuiia TeMIIEpaTypy IPaHULBI IEPEXOAA.
Ocraéred Tonpko onexaa. [Ipuunn TemnepaTypHoro kosuianca MHOro. IIpumep: 4enoBek MoxkeT
UCUE3HYTh B METPO, I'JI€ MOBBIIICHHBIH YPOBEHB MOTEHIIUAIOB O OOJIBIIIOMY CIEKTPY 4acToT, B
aBTOMOOWMIIE (HaHIOXABIIUCH BBIXJIOMHBIX Ta30B), B IIEPKBU M CHHArore (ropeHue ceeueil co3gaér
TIOBBINIEHHBIN MOTEHIIMAI [0 9aCTOTaM Mo3ra 66, 68)y. [l

A 910 Takoe Kojurarc? JTo TOJIBKO B COBPEMEHHOM (Pr3nKe 03HAYAET KaTacTpOPUISCKU
ObICTpOE CykaTue KpYyIHOi 3Be3/bl. OHAKO, 10 MHEHHIO Anlekcanapa MuxaiinoBuya, KoJjancy
MOJBEPKEHBI HE MPOCTO BCE MaTEpPUAIbHbBIE TEJa, HO TakKe U Mo3r. Y dénopa JIMutpuenya B
KHUTE NPEJI0KEHO OUYEHb MHTEPECHOE ONMCAHUE KOJIIarca:



«[ToTeHnma - 3TO KOJUIAIC MaTepruaaIbHON MACChI, BHIJICTICHHBIN B BUJIC TJIA3Mbl 1 COOpaHHBIIN
IPaBUTALIMOHHBIM IIPUTSHKEHHEM aTtoMay, 1

Ortcroa, cOOCTBEHHO, U BBITEKAET, YTO KOJUJIAIICY MOJABEPKEHBI BCE MATEPUATIbHBIE CTPYKTYPBHI,
HO TeMa MOTEHIMaJa MPeICTaBIsAeTCs e Ooee CI0KHOM U TpedyeT OTAeTbHOT0 00CYKIeHUS,
TaK 4YTO BEPHEMCS K HAILIEW TemIepaType.

U3 tpynoB Anekcanapa MuxaiaoBuua ClIelyeT, 9TO B CTPYKTYpe aTMOC(ephl CYyIIECTBYIOT HE
TOJIBKO T'a3bl, HO B HEH MPUCYTCTBYIOT U OMOCTPYKTYpPBI, KaK B MATEpUAIBHOM, TaK U B HE
MarepuaibHOM cocTosiHusAx. Ob6uiee ynpasinenue Cucremamu JKuzneooecrieueHus: 1
MaTepuanu3anueil OnoCTpyKTyp, BKIIOYas Jtojeil, nmpousBoautcs CucTeMoii, B 4aCTHOCTH,
ABTOMaTtamMu YTpaBlICHHUS.

HcxoaupiMy JaHHBIMU JIJ151 pac4€TOB SIBISIOTCS TaKWe apaMeTpbl, KaK COCTOSIHUE TIOTEHIIUAIOB
ATOMHBIX CTPYKTYP, TEKYIIHUE YTl CKOJILXKEHUS 3apsiIOB B aTOMHBIX CTPYKTYpax, (a3sl
3aps0B, IUIOTHOCTHU 3apsA0B MO OKTaBaM, IIPeJeibl CYIIECTBOBAHUS 3apsI0B, COCTOSHUS
3apsiIOB MPU UX YTUIU3ALUUU U T.J., CIIUCOK HE TMOTHBIM.

Ho 3ametum, uto TemnepaTypa 37ech HUTAE He (GUTYPUPYET, B OTIMYHH OT TEX K€ 3apsI0B.

Bosee Toro, ABToMarsl YIpaBiieHHsi MOT'YT KOHTPOJIMPOBATh TOJIBKO MOTEHIIUAI 3apsi/a, XOTs
eHIe €CTh rpaBI/ITaIII/IOHHHﬁ INOTCHIUAJI U MarHUTHBIN HUMITYJIBC. A BOT KOMHHGKCBI, KOTOPLIC U
IPOM3BOJIAT MATEPUAIM3ALMI0 OMOCTPYKTYP, IPOBEPAIOT BCE, BKIIOYAS TPABUTAIIMOHHBIH
NOTCHIIUAJ ¥ MATHUTHBIN UMITYJILC, HO KOHTPOJIUPYIOT TOJIBKO TeMIeparypy. B To ke Bpems
TeMIlepaTypa ABIsAeTcs (YHKIHMEH yIia CKOJIbKEHHs 3apsaa, (hasupoBaHUs M CTPYKTYPOM
00beKTa KOHTpoJIs. L8

A 4910 Takoe CTpyKTypa o0bekTa KoHTpossi? B cnyuae ¢ pemérkoit atmochepsl — 3T0
CIIOKHEMHIIas aTOMHasi CTPYKTYypa, coJeprkaliast Bce nath [11aToHOBBIX Tel, U3MeHsomas
cOOCTBEHHBII pa3Mep (CxKaTHe-PACTHIKEHUE) B PE3YNIbTATE U3BATUS MOTEHIIHAIOB M HX
nepepacnpesiesieHns B IpaHuIlaX aTOMHON CTPYKTYpPhI (IEPETOK NOTEHLIMAJIOB) 10
ynpasienrem Cucremsl. TakoBoO# Ipoliecc U MPOSIBISAETCS U3MEHEHUEM TEMIIEPaTYphI,
JIaBJICHUSI, BIAXKHOCTH, COOTBETCTBEHHO, 3ap0>KIal0TCS IUKIIOHBI, aHTULIUKIIOHBI, YparaHsl,
IlyHaMH, TOPHAJ0. A HE TaK, KaK BEIal0T HaM C TE€JIEBU30pa — IIUKIIOH MPUHEC TEMIIEpaTypy.
T.e. cama o cebe Temneparypa He CYIIECTBYET, €€ CO3Aal0T aTOMHbBIE CTPYKTYpPBI, TOKa UTO
HEBUMMbIE COBPEMEHHBIMH MTPUOOPAMH.

ATOMHAas CTPYKTYypa - 3TO J10/I€Ka3ApallbHO-TeTpadipalibHas-Kyouyeckas cTpykTypa. B
CTPYKTYpe - 8 10JIeKa’ipoB (1o yriam Kyouka), 12 reTpasapoB cBs3u u 1 KyOuk
(ueHTpanbHbIN). Best cuctema ynep:kuBaeTcs eIuHON Kyondeckoi perméTkoi. LlenTpanbHblit
KYOHMK — 3TO CHCTEMa M3 OKTadJIPOB U MKOCAYAPOB, BIOKEHHBIX APYT B Jipyra (16 BIoxeHMIT).
[Ipu cHATHH NOTEHIMATIOB TOJIBKO CO 2 CIIO0SI JOIEKA3IPaTbHO-UKOCAdAPATbHON CTPYKTYpPHI
3aracoB XBaTUT HAa COTHU TPUJUIMOHOB JIET, TO €CTh
sHepreTuuecku Crucrema YnpapiaeHHUs odecrieueHa
MIOJIHOCTBIO.

PacnpenenenneM sHepruu u odbecreueHueM 3apsiioB
HYKHBIMM ITIOTEHIIMAJIaMH 3aHUMaeTca CucreMa YpaBiieHus,
o0ajaroas Crieuan3upoBaHHBIMU cucTeMaMu KoHTposs.
ATOMHYIO CTPYKTYpY HEOOXOAMMO paccMaTpuBaTh CBEPXY —
BHU3, TO €CTh BbICOKOOpraHM30BaHHasl, CTPOro
pacnpenenéHHas o OKTaBaM: Iula3ma -> MaTepuaibHas
CTPYKTYypa (ra3, KHUAKOCTh, TBEpAOE Teno). MccnenoBanus atoMma B TBEPIOM TEJIE — ATO
KOHEYHAas CTPYKTYpa, a HE €AMHCTBEHHAs, KaK Y HBIHEIIHUX (Qu3KKoB. [l




TakxuMm 0Opa3om, B xKapKyko MOTOAY, KOTJa, TaK CKa3aTh, «TOPHUT BO3MIyX», 3TO O3HAYAET, YTO
MOTEHIIMAaJbl BCEX YaCTOT PEelIETKU aTMOc(hephl B 3aJaHHOM PETHOHE YCTAaHOBJIEHBI B MAKCHUMYM
Y CTIIMYEK JUTSI TTOSIBIICHUS OTHSI IIPU 3TOM HE TpeOyeTcs..

U ecnu BceM M3BECTHOE U MTOUYUTAEMOE MHOTUMU TaKO€ PEIUTHO3HOE
«4yJZI0», KaK «CBATOW OTOHBY», TOPUT, HE 00XKUTAas, TOTOMY, YTO TIO
yacToTaM jkapa (53 okTaBa) MOTEHIMAIBI U3BSITHI 10 MUHUMYMA, TO
JIECHBIE TIOXkKapbl, HarpuMmep, B KanudopHuu - 3To sBIeHue 00paTHOe
"CBSITOMY OTHIO", TOTEHITUAJIBI YACTOT YKapa TaKkKe OJU3KU K BBICOKHM
3HAYCHUSIM.

VIMeHHO 103TOMY MTPOUCXO/IAT TaK Ha3bIBAEMbIC aHOMAJIbHBIE TIOKaPhl BO
MHOTHX MecTaX. ['opeTh MOKeT BCE, UTO PacIONOKEHO Hall 00BEKTaMu
(maxomsTcs Ha Tiyoune ot -2200 mo -4400 meTpoB). B Tom vmcie u
JEPEeBbs, KaK 3TO OBLIO 3aCHATO, B YACTHOCTH, OCEHBIO MPOIILJIOTO Toja B
pasrap HeoOBSICHUMBIX JIJIsl HayKu nokapoB B Kanudopuuu.

B xadecTBe mpumepa COOTHOIICHHE MTOTESHIMAJIOB ISl "CBATOTO OTHS' U3 PEabHOM KU3HH,
[Tacxa 04 mapta 2010 rona:

YactoTsl 53 oKkTaBhI (3Kap), INIOTHOCTH JIEKTPUUYECKOTO MoTeHImana 3apsaa P <= 10%,
TUIOTHOCTh TPaBUTAIMOHHOTO ToTeHInana 3apsna GP <= 10% (ae oOxuraer).

YactoTsl 84 oKTaBbI (OT'OHB), INIOTHOCTD JIEKTPUUIECKOTO ToTeHITaa 3apsaa P >= 100%,
IJIOTHOCTH TPaBUTALMOHHOrO noTeHuana 3apana GP >= 123.88% (roput Bo3myx). &

[TprMeHUTENBHO K JIFOJAM, KHUBasl KJIETKA UMEET IPaBUTALIMOHHbIE YAaCTOThI, MArHUTHBIE
UMITYJIBbCHI U 3JIeKTpudeckue noreHuansl. A Kierka Mosra - 3To 351eKTpo-MarHuTo-
rpaBuTallMOHHBIN ['eHepaTop, 1 Mo3r B 11eJ10M aBTOHOMHO MOJIEPKUBAET anbdeno (Oananc
SHEpruil) Bcero opranusma Yesnoseka, co3aaBasi Kax/10i )KMBON KJIETKE OpraHu3ma
ONTUMAJIbHBIE YCIIOBUS CYIIECTBOBAHUS. DTH yCIOBUS 00ECIIEYMBAIOT PabOTy BCETO OpraHu3Ma
KaK €JMHOM CUCTEMBI.

BBoauTtcs noustue anb0eno KiIeTku, amb0e10 - 3T0 CyMMa YHEPTreTHYECKHUX 3aTpaT U BIXOJAHON
MOIIIHOCTH PEAKIUH, TOMYCTUM, peakinii 0OMEHHBIX MPOIECCOB KIETKU. ATb0e0 KIEeTKU
BCEr/ia paBHO HYIIO (TO €CTh CPEAHEH TOUKe), TJIe B TIEPEBO/IC HA JIOMIATUHYIO TPAMOTY
Temreparypa coctapisieT 36.6 rpagyca. [Ipu Hapymenun anp0en0 Kaxkaas KieTka TpedyeT oT
Mo3ra «oAMUTKUY» WK BBIBOJIA JMIIHUX MOTEHIHANOB. B aToM cyuae Mo3r u ¢popmupyet
MPSMYIO aJPECHYIO MOCTABKY WJIM MOAKIIIOUYAET KaHAJbl BBIBOJIA JIMIIHUX [TOTEHIIUAJIOB,
COOTBETCTBEHHO M3MEHsSIETCS U TeMreparypa. Eciau noTeHuan )KuBoi KJIETKH YBETUUUBAETCS,
TO 3TO MPOSIBJISIETCS B YBEIMUYECHUH TEMIIEPATYPbl, YMEHBIIIAETCS BPEMsI pEaKLUi, a 3HaYUT U
BpeMs1 KHU3HH KJIETKH, TOTOMY YTO, YCIIOBHO TOBOPS, B CpEJIHEN TOUKE TeMIlepaTypa paBHa 36.6
rpajayca ¥ 3TO COOTBETCTBYET 124 royiaM Ku3HH.

Korna 6ananc noteHnanoB Bcex 4aCcTOT OpraHu3Ma B HOpMe, caMOuyBCTBUE Xoporliee. Bee
po0JIEMBI CITyYalOTCsl IPU U3MEHEHNU OTEHIIMAIOB ¥ PUYHH ISl 3TOT0 MHOXECTBO - JIFOObIE
aTMocepHbIe SBIEeHUS (CKauKH JJaBJIeHUsI, TEMIIEPATYpbl, TYMaH, BETep, OK/b, CHET) KaK
CJIeJICTBUE MpOorpaMMHBIX HporieccoB CY3, HCKYCCTBEHHO HAaBEIEHHBIE JTIOAbMH CIIEKTPBI
4acTOT I10 THUILY, HAIPUMED, MIEKTPOCETEN, METPO, CAMOJIETOB, AIEKTPOIIOE3A0B U T.1. Tem
6oJiee pa3TMUHbIe arpecCUBHBIE MEIUIIUHCKIE BO3ACUCTBUS 110 TUITY XMMUOTEPAINH, JIa3€PHOTO
«BBDKUTAHUS», IPOSIBIIAIOIINECS B YBEIIMUCHUH TEMIIEPATYPHI.

Emé xotenock OBl O6paTI/ITB JOMOJIHUTCIIbHOC BHUMAHUC HA TCMIICPATYPHBIC I'PpAHUIIBI IIEPEXOaa
10 YacTOTaM Mo3ra. JTo BC€Ab UMCCT OTHOLICHHUE K ITPpOoLcCCaM MaTCpruain3aiuu U
AcMaTCpuaIn3alnu.



B npuBeaEHHOI BbIle UTaTe U3 cTaThi «TemneparypHslil komtanc» [l ykazana remneparypa
0 YacToTaM Mo3ra aiis 42-X reHoTUToB 66 u 68 rpagycoB Llenbcus, a koHKpeTHO 66.7, 66.9 1
68.3 rpanyca Llenbcus, npu JOCTUKEHUU KOTOPOI MPOUCXOIUT UCUE3HOBEHUE CTPYKTYPBHL, T.€.
OMOCTPYKTYpa pacchilacTcs B aTOMHbIE (POPMHUPOBAHUS, YTO IPOUCXOTUT B CIIydae
NPEBBIIICHHS TEMIIEPATYPHBIX 3HAUEHUI TPaHUIIbI Tepexoia. ITo Hanbosee 4acTo
BCTpeuyaeMblil BapuaHT. M0>KHO BCHOMHUTB O HaKa3aHUM NpUYacTHEIX K CHHANCKOM Tpareiuu ¢
Bounrom B 2015 roxy, ABOMX, OT KOTOPBIX OCTAJIACh OAHA O0YBb, WJIM 00 YHUUTOKEHHUH B
TIOJTHOM 00BEME 8 «HENOBEK», MPUYACTHBIX K youiicTBy Hukonas Bukroposuuaa. 10

He npocmarpuBaercs m u 31ecy ananorus ¢ onucanueM H.B. JleBamosa, korna 3j1eKTpoH
UCYE3aeT B PE3yIbTaTE KPUTUYECKOIO BO3ZMYIIEHUS MEPHOCTH - B3PBIB, BCIIBILIKA U DJIEKTPOH
«ymupaer». EctecTBeHHO, TEMIIEpaTypy 4aCTOT MO3ra Halla MEJULMHA HE MEPSIET, KaK,
BIIPOYEM, U TEMIIEPATyPy BCIIBIIIKU JIEKTPOHA, BEPOATHO, 110 IPUYUHE OTCYTCTBUSA BIIaIUHBI,
HEKyJla TPaJyCHUK BCTABJIATH.

[Toxoxe, 4TO TpaJUIIMOHHAs HayKa COBCEM HE XOUeT pa30upaThCs Aaxe ¢ TEMIIepaTypou, He
roBOps YK€ 0 oTeHIuanax. B yacTHocTH, OHA IPOJOIKAET HACTOMYMBO OTPULIATH SIBJICHUE
CaMOBO3TOpaHUs JIIOJICH, XOTS TAKUX CIy4aeB 3a(hMKCHPOBAHO yxKe HeMano. M oHU BIOJIHE
MOTYT OBITh OOBSICHEHBI SIBICHHEM TEMITEPATypHOT'O KOJIIAINCA MITU IMOBBIIICHUEM ITOTCHIIMAIOB
4acToT J0 MaKCUMyMa B JIOKaJIbHOM 00bEME MPOCTPAHCTBA KAKOW-T1M00 OMOCTPYKTYPHI.
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