Poab pagnanuonnoro ¢paxkropa B GopMHPOBAHMHU KIUMATA 3eMJIH
C.M. CemeHoB

NHcTtuTyT rinobanbHOro KauMara u sxosioruu Pocruapomera u PAH
HNuctutyt reorpadpuu PAH

OnBIT HEKOTOPBIX MOCIECTHUX JTOKJIA0B HAa HAIlIEM CEMUHApE TT0Ka3all, 4To,
HAYMHAs TEMATHYECKYIO CEPHIO, JIYUIIle IPEABAPUTH €€ BBOAHBIM JOKIAJI0M, TJIC B
IIPOCTOM (hopMe MPEICTABISAIUCH Ob OCHOBHBIE MIOHSTHS, TIPOIICCCHI M TIPOOIEMBI.
[TockombKy MBI BCKOpE TIPEATIoNiaraeM MoCaymaTh JOKIaAbl O MOJEITHPOBAHUN
MPOXOXKJICHUS U3ITy4YeHUs yepe3 arMochepy 3emitn, B 4aCTHOCTH, O MPoIleccax
paccesiHUsI U TOTJIOMICHUS U3TyYeHUs, CETOIHA S C/Ieat0 BBEICHUE B 3TU BOIPO-
cel. B goknazae OyayT yeThipe yacTu (cM. ciaiy 2):

- Umo makoe Knumam u KaKue npoueccol popmupyrom kKiumam 3emau;

- Ilomoxu nyuucmoii snepeuu 6 cucmeme <ammocgepa + 3emMHan noeepx-
HOCHIbY,

- Ilapnuxoeuwtit y¢hghexm;

- AumponozenHnoe ycuienue napHUK06020 Ihhekma - paouayuonHas cocmae-
JAOWAA 27100A1bHO20 NOMENJICHUA.

Yro xe Takoe KuMat? Bce MpUBBIKIIA K ATOMY TEPMUHY, HO JTydIIle BCE-
TaK¥ MOBTOPUTH (CM. ciaiif 3):

Kaumam — amo cpeouss nocooa 3a npodoncumenvroe épems, 3a 1, 2, 3 decamu-
Jlemus.

Eciii MbI TOBOPUM O THJIPOMETEOPOJIOTUYECKON 00CTaHOBKE NIEPBON HEAEIN
MIOJIS 9TOTO TOZia, 3TO MOroAa IEPBOM HEJIEIU U0 3TOrO r0Ja, & €CIIM MBI TOBO-
pPHUM O CpeJlHEl TeMIiepaType epBOil HEJIENH HIOJIA JIET 3a JBAALATh, TO 3TO OyJeT
KJMMAT MIEPBOU HEJEIIA UIOJIA.

T. e. kmuMar - 3To noroza 0e3 NPUBSI3KU KO BPEMEHH, CPEHSS XapaKTEpH-
crtuka. Ho He ToyibKO. BBIBAIOT €€ OTKIOHEHHUSI OT CPEAHEN XapaKTEPUCTUKU -
BeJIb TIepBas HeZells UioJis ObIBaeT OoJiee X0JI0Has I MEHEE XO0JIOIHAs M0 CPaB-
HEHUIO C KIIMMAaTHYECKUM CpeTHUM (KIIMMaTudeckor HopMoii). M BOT To,
HACKOJIBKO TEMIIEpaTypa YKJIOHSIETCA OT CPEAHErO KIMMAaTUYECKOr0 3HAYCHUH,
3TOT pa30poC TOKE ABJISAETCS XapaKTEPUCTUKOM Kiaumara. T. e. Kiumar - He TOJIBKO
cpeaHee 3Ha4eHUE, HO U paclpeiesICeHHe OTKIIOHEHUHN OT CPEIHETO 3HAYCHMUS.

IIpumep: eciin MBI pacCMaTpUBAEM [J1BA I1OCIEI0BATEIbHBIX TPUALATUIICTHUS,
TO OHU MOTYT OTJIMYAThCSl HE TOJIBKO CPEIHUMHU, HO U pazOpocoMm (nucnepcueii). B
YaCTHOM CJIy4ae CpEeAHUE MOTYT OCTaThCA T€ XK€, a pa30poC YBETUUUTCS WIH
YMEHBUIUTCS, U 3TO TOKE OyJ1eT U3BMEHEHUEM KJIMMaTa.

Kax Bo3HHKaIOT 3T cpeniHue 3HaueHusI? Kak BO3HMKAIOT KoJie0aHUsl BOKPYT
cpenHero? 31o BCE GOPMUPYET «KIMMATHYECKasi MalllMHay 3eMIIH, KIIMMaTH4e-
ckas cucrema. OHa cOCTOMUT U3 aTMocdepsbl, rugpochepsl, Ouocdepsl (3TO KUBas



4acTh), negocdepsl (MOYBOIPYHTHI). MexX 1y HUMU €CTh 0OMEH BEIIECTBOM U
sHepruei. [Ipudem, ecnu no BemecTBy 3emMilsl IPaKTUYECKU 3aMKHYTA, TO O SHEP-
MU — HeT. BHemHuN ucTouHuK 3Heprun — ColiHile, kak u3BecTHo. OT CoHIIa MBI
MOJIy4aeM JIYYHCTYIO SHEPIHI0, KOTOpas MOTOM MepepaciupeieisieTcs MexXIy ya-
CTSAMM 3TOU KIMMATUYECKON MalIMHbI. JHEPIUs MIPEBPAILACTCS U3 IEPBUYHON
(GbOpPMBI — TyUYUCTOM SHEPTUU COTHEYHOTO TTOTOKA - B SHEPTUIO IPYTUX BUJIOB, U B
KOHEYHOM cueTe - B Teruio. OOpaTHO B KOCMOC DHEPTHsl YXOAHT B BUAC HH(pa-
KPaCHOTO U3ITy4YECHUSI.

Mou xomnieru I'. B. I'py3a u O. SI. PanbkoBa Tak onpeneaniv B CBOE BpeMs
KJIMMAT — cM. cjaia 4 (€CTh MHOTO ONPENEIICHUI KIMMaTa, HO 3TO TAKOE YEJIOBe-
YECKOE OIpEIeeHuE).

Ecnu ecth 1Ba oTpe3ka BpeMEHH, TO MbI MOXKEM O00CYK/IaTh: MOXOXKH JIN
KJIMMAThI 3TUX JABYX OTPE3KOB BPEMEHHU WM He Mox0xu. Ho nist AByX pa3HbIX ya-
CTEe mpocTpaHCTBa 00CYAAaTh 3TOT BOMPOC AOBOJIBHO CJIOKHO, TOTOMY YTO OHH,
CKOpEee BCEro, He TIOXO0KH, €CITU YK TOJIBKO OHU HE JIEKAT B COBCEM OJMHAKOBBIX
YCIIOBHUSIX MO MHPOTE. TO €CTh KIMMAaT, TOBOPS MAaTEMAaTUUYECKH, €CTh HEKOTOpast
BEKTOP-(YHKIIUS, apIYMEHTaMU KOTOPOU CITy>KaT TOUKa TPEXMEPHOTO MPOCTPaH-
CTBa U MOMEHT BPEMEHH, a 3HAYECHUSIMU — BEKTOP, KOMIIOHEHTAaMHU KOTOPOTO 5IB-
JISIFOTCS 3aIaHHBIE TUIPOMETEOPOJIOTMYECKUE BETMUUHBI, KOTOPHIE U3YYalOTCs.

Hy, onpenenenne onpeneneHuem, a Kak UCCIeAYIOT kiumat? Ero uccneny-
10T (CM. CJTaifz1 5) ¢ MOMOIIBIO PA3JI0KEHUS ITON BEKTOP-(PYHKITMHU HA IBE COCTAB-
JISIOIIME - MEJIJICHHYIO U OBICTPYT0. UTO Takoe MensieHHast U ObIcTpasi OOBIYHO pe-
1IAeT UCCIIEI0BATENb, TAK KaK YHUBEPCAJIBLHOIO ONpeeIeHUs HeT. MenieHHas
4acTh CUMTACTCS U3MEHEHUEM KIIMMaTa, a ObICTpas — U3MEHYMBOCTHIO. [locmenusis
OIMHCHIBACTCSI OOBIYHO CTATUCTHYECKOU MOJIEIIBIO.

[IpuBeny nBa npumepa. 1o (CM. cliaiia 6) X0 CpeaHEr0/I0BOM TeMIepaTy-
pbl Ha ctanuuu Cankt-IleTepOypra 3a 10BOJIBHO OOJIBIION NEpUo BPEMEHH — €
1850 roxa. Bot 3Tta npsiMasi TMHUS — 3TO U3MEHEHHE KIIMMATa, MEIJICHHOE U3MeE-
HEHHE BEJIUYUHBI. A 3TU MPBIKKU BOKPYT HEE — 3TO CilydaliHasi ”3MEHYUBOCTb.
Ota nuHeiHas QyHKIUS - MEJIJICHHAsI COCTABJISIONIAs], a KIIPBLKKWY - ObICTpast
COCTAaBJISIFONIAs], KOTOPasi OMUCHIBAETCS] OOBIYHO CTAaTUCTHUECKOU MOJENbo. [lpy-
roe JIeJI0 — MPUYKHBI, OTYETO TPOUCXOJIAT U3MEHEHHE KIIMMAaTa U OTYEr0 BO3HUKA-
€T 3TOT «IIyM». DTO YK€ BOIIPOCHI aTpuOyIuu u aHanusa. [1o smMnupuke 3Toro
MOHSTH HENb35. 31ECh Mbl MOKEM TOJIBKO BUIETh MEUICHHYIO U OBICTPYIO COCTaB-
JISFOIINE U3MEHEHUS.

Emé oqun npumep (cm. craiin 7). Cnacubo Ichupu SAxoBneBHe PanbkoBoit
3a 9Ty KapTUHKY, KOTOPYIO OHa MHE Mpuciaia. ITo - TiodanbHas cpeaHeroaonas
Temriepatypa. CBepxy Takke MpoBe/ieHa JIUHUS, KOTopasi 00yCJIOBIIEHa BO3pacTa-
HueM KoHueHTpanuu CO,. OHa nojlydeHa MmyTeM perpeccuu TeMnepaTyphl Ha
KOHLIEHTPAIUIO YTIEKUCIOro ra3a. [IoToM 3Ty JTUHUIO B3SJIM U BBIWIK U3 X0/1a
temriepaTypsl. [lonyunnacek cpennss kapTuHka. Kak BUIHO, Cpeid COCTaBISIOMIUX
X0/1a TJ1I00aIbHON TEMITEpaTyphl €CTh HE TOJIBKO YIIOMSHYTBIE BbILIIE KOPOTKOIIE-
PHOHBIE IPBHIKKH, HO U €II€ KaKas-To BOJHOOOpa3Hast TuHusA. OHa TakKe COOT-
BETCTBYET MEJJICHHBIM U3MEHEHUSIM KJIMMata. J{JinmHa nukia — mpumepHo 60 ser.
DTO TOXKE U3MEHEHUE KIIMMaTa. JTa COCTaBIIsIONIas 00yCIOBIEHa, CKOpPEe BCETO,



aCTPOHOMHYECKUMH NPUYMHAMU, HO 3TO MOKa HE U3BECTHO. Tak nnu nHaue, ['eop-
ruii Banumosuu ['py3a u Dchupsb SkorneBHa PaHbkoBa BbIACIUIN 3TU KOJICOAHMUS.
AHaJIM3 IPUYUH ATUX KoJeObaHuM — npyras 3anada. {pyroit Hayku. MaremaTuye-
CKOM aCTpOHOMHH, €cii YyTOHO. Koraa u 3Ty JTUHHIO BBIYWIH, OCTAIIUCH TOJIBKO
BOT TaKHUE€ MPBLKKUA — CM. HUKHIOIO TIaHelb ciaiiaa 7. CopammBaeTcs: KakoBa
NPUYHMHA 3TON KOPOTKONEpHOIHON n3MeHunBOCTU? [lonbiTKa O0OBACHUTD 3TO
OJIMHHAIATUIIETHUM LIUKIJIOM COJIHEYHOW aKTUBHOCTH HU K YEMY HE MpUBEIIA.

W3 3ama Bps 1 BUAHO: 3/1€Ch, HA HIDKHEH TTaHEeIN, UIMEIOTCS KOJIeOaHus C HU-
YTOXXHOW aMIUTUTYA0N. DTO HamIy4llee NpuoImKeHue JTuHeiHoW QyHKIuen ot
yucen Bonbda. Buano, uro yncna Bonsda 3nech Huuero ne o0bsacusot. Kopot-
KOIIEPHOIHbIE KOosieOaHus 00YCIOBICHBI APYTrUMU pruurHaMu. Kakumu npyrumu
npuaruHaMu? MoxeT ObITh 3TO — BHYTPEHHUE, COOCTBEHHBIEC KOJICOAHUS KITMMATH-
YECKOM CUCTEMBbI, BO3HUKAIOIIHNE BCIIECTBUE CYIIECTBEHHO PA3IMYHBIX XapaKTep-
HBIX BPEMEH IPOLIECCOB, TPOTEKAIOIIUX B €€ KOMIOHEHTaxX. [[puunHa 3Tux Koie-
OaHMii MOKa He sSCHA.

Urak, B pe3ynbTaTe paboThl KIMMATUYECKOW CUCTEMBI 00pa3yeTcsl KuMar
3emuu. B ero o6pazoBanuu qoMuHHpYyIolyto poib urpaet Connie. Ha cnaiine 8
(kapTuHKa — 13 padboTsl TpendepTa ¢ coaBTopamu 2009 r.) n300pakeH riodab-
HbII Oto/KeT sHepruu Ha 3emiie. Ot ComHila, «CBEpXY», K BEpXHEH IpaHHUIIe aT-
mocdeps ipuxoaut 341 B1/M® B cpeiseM mo 3emMHo# moBepxHOcTH. YacTh cpasy
oTpaxkaeTcs OT 00JIaKOB U aTMOC(hepsl U YXOIUT 00paTHO B KOCMOC, YaCTh MOTJIO-
maetcs (HeOobImast, mpuMepHo 25%). YacTh mMpOXOaUT Jalibilie, TOCTUTACT 3eM-
HOM MOBEPXHOCTH, YACTUYHO €10 oTpaxkaercs (okoio 12.5%), ocranpHoe norio-
11aeTCA.

3aMeTuM, 4TO NPAKTUYECKU BCE U3IIydYEeHHE, puxoasamee or CoaHua, UMeeT
JUIMHY BOJIHBI < 3 MKM. B mponecce paccesiHue cBeTa JJIMHA BOJIHbBI HE MEHSETCH.

OT 3eMHOI TOBEPXHOCTH BBEPX YXOJAT MOTOKHA SHEPTUU PA3HOU IPUPOABI -
paavallMOHHBIA U HepaIUAIIMOHHBIN (cM. ciaiia 8). HepaauanmoHHbIil cpaBHU-
TEJIbHO HEBEJNMK. BOT TEpMUKHM — TEIUIBIE ITy3bIPU BO34yXa, KOTOPBIE MOIHUMAIOT-
cs BBepx. Ha HUX m1005T MOAHUMATHCS TUIAHEPUCTHI. A BOT 3TO — CKPBITOE TEIIO.
Kornia y 3eMHOI TOBEPXHOCTH UCHIApsIETCs BO/IA, TEILJIO MOTJIOMIAETCS, a KOoraa
MOJHSIBIIMIICS HAaBEPX BOJSHOM Map rnpu 00jee HU3KUX TeMIlepaTypax KOHACHCH-
pyercs, TO TEIIO BblaeIsAeTca. BOT 3TOT HacoC nepekaurBaeT TEIIO C 3€MHOM T0-
BEPXHOCTH HaBEPX.

Ho Bce e Oosnblasi 4acTh TEIUIa yXOAUT OT 36MHOM MOBEPXHOCTH HABEPX B
BUJIC U3ITyYCHHUs, B BUJIEC MOTOKA MH(PPAKPACHOTO U3IIyYCHHS (B OCHOBHOM, C JIJTU-
HOM BOJIHBEI > 3 MKM). B otnuume ot uznydenus, npuxojsiiero ot CoyHIa, u3iy-
yeHue 3eMJIM OYeHb CHIIBHO TMOoriomaercs arMochepoi. JIuie HekoTopas Masas
9aCTh YIIE/IIEro OT 3eMHOIT IOBEPXHOCTH HHPPAKPACHOTO H3mydeHns (40 Br/v?)
OecrnpensaTCTBEHHO YXOIUT NpsIMO cpa3y B KocMoc. OcTallbHOE MOTJIONIAETCS aT-
Moc¢epoii, TOTOM YaCTUYHO HAIpPaBISAETCs 00pAaTHO K 3eMHOM MTOBEPXHOCTH, a Ya-
CTUYHO — B KOCMOC.

3amMeTuM, 4TO KJIMMaTUYecKas cucreMa 3eMJIu HaXOAUTCS IPAKTUYECKHU B
COCTOSIHUU PAaBHOBECHUS 10 YHEPTUU: CKOJIBKO COJIHEYUHOW SHEPTHH MOTIOUIAETCS




aTMoc(epoi U 3eMHON MOBEPXHOCTHIO, CTOJIBKO K€ YXOJUT B KOCMOC B BUJIE HH-
(dbpakpacHOTo U3TyYEHUS.

Ectp, mpaBna, eile oauH NOTOK SHEPTUHU — F€0TEPMAJIbHBIN: TEILIO, UAYILIEE
npsiMo 13 riayouH 3emin. OH ecTh, HO oueHb MajieHbkui. Eciu ot CosHila mpuxo-
it 341 BT/MZ, TO TeoTepMaJIbHBIN OTOK — 0.06 B1/M%. DTH BeIUUMHBI aGCOIIOT-
HO HE cpaBHUMBIL. COJIHIIE SBIISETCS JOMUHUPYIOIIMM UCTOYHUKOM SHEPTUU HA
3emure.

IToroBoprm HEMHOTIO O ABYX MOTOKAaX HEPAAUALMOHHON PUPOAbI. EBrenui
MuxaiiioBnd BosioguH Ha NpeapIayInX 3aCeIaHuAX HAlero CeMUHapa rOBOPHUII O
HUX, O TEXHOJIOTUH UX MOJECITUPOBAHUS, U I COBCEM KPATKO U B IPOCTHIX TEPMHU-
Hax 00 2TOM ele pa3 CKaxy (CM. ciaiia 9).

[IpeacraBuM cebe HEKUI MAPOBUIHBIN MYy3bIPh BO3/IyXa B KAKOW-TO TOYKE
atmocdepsl. [TonHumem ero HaBepx, ObICTpO. [{aBneHue, eCTECTBEHHO, PU TOM
ynazaet. Eciau Bce mpoucxoauTt JeHCTBUTEIBHO OBICTPO, M TEMIIOOOMEHOM Yepe3
IpaHHUIly y3bIps MOXKHO MpeHeOpeyb, TO MPOIecC — aaguadaTuieckuii, 0e3 npuoo-
peTeHus U OTeph TeIjla BHYTPEHHOCTHIO My3bIpsi. B TakoM cityyae Temneparypa
BHYTPH ITy3bIpsi OYJIET CBsI3aHa C JIABJIEHUEM CTEIIEHHON 3aBHCUMOCTbBIO
T~ p(k_ V% rne k> 1. Ecnn peanbHbI BEpTUKAIBHBINA TPODUIIb TEMITEPATYPHI
Kpy4e 3TOT0 CTENEHHOT0, a/InadaTUYECKOTO, TO MOAHATHIA HAMU My3bIpb OyAET
TEIJIee OKPYXKAIOIIEro BO3/IyXa U, TEM CaMbIM, OyZeT HMETh 00BEM OOJBIIHI, YeM
ero «coOpaThs» TOM e MacChl Ha TOH K€ BBICOTE. 3HAUUT €r0 TUIOTHOCTh MEHBIIIE,
YeM y OKpY>KaIoIllero BO3yXa, U apXUMeI0Ba cujia Oy/1eT MOJHUMATh €ro e1le
BbIIIIE. 3aMETUM, UTO €CJIH Obl MBI BMECTO MOJIbEMA OITyCTUIIU ObI 3TOT My3bIPb, TO
OH MPOJOKIII ObI «TOHYTHY». Tak pa3BUBAECTCS BEPTUKAIHLHOE MEPEMEIIIMBAHIEC
IpU CBEpXaauabaTUYECKOM rpajiueHTe TeMiepaTypsl. [lpu 3ToM mpoucxoaut
HETTO-TIEPEHOC TEIlIa BBEPX.

Bce ckazaHHOe OTHOCHUIIOCH K CyXOMY BO3AyXxy. Eciu jke B HeM MpUcCyTCTBY-
€T BOJASHOM Nap, TO IPH MOJHATUU STOTO IMy3bIPs TaM MOKET MPOUCXOJAUTH KOH-
JIEHCAIIMS, a TIPU KOHJEHCAIMU OYJIEeT BBIAEIATHCS TEII0. DTO OyAET NOMOIHU-
TEJIBHO «IOJOTPEBATHY 3TOT IY3bIPh C BO3YXOM, U OH OyJeT emi€ KUBEH MO HU-
MaTbCs HaBEPX.

KoneuHo, ecTh 1 TOpU30HTAJIBbHBIN HEPAAUAHOHHBIN [TIEPEHOC SHEPTUH ITY-
TEM aJBEKIIMHU — [IEPEHOCA C BO3AYIIHBIMA MaccaMu. OKEaHNYECKHUE TEYEHUS U
BEPTUKAJIBHBIE TOKH B OKEAHE OCYLIECTBIISIIOT IIEPEHOC U PACIPEIETICHUE TEIUIA B
OKEaHe.

B atmocdepe 3emiu ecTb 1Ba MOIIHBIX PaJUAIMOHHBIX MEXaHU3Ma IEePEHO-
ca 3HEPTUHU: 3TO paccesHUe U u3iaydeHue/mornomenrne. O HUX Mbl ceiiuac mOroBo-
pUM.

[Ipexne Bcero, 4To Takoe u3iayyeHue. Mbl IPUBBIKIU K TOMY, YTO B OBITO-
BOM CMBICJIE€ U3JIyY€HHE — JIyY, JIy4 CBETA, BUAUMBIN CBET. MBI pucyem cede He-
KYIO KapTHHY, KaK CBET pAaCIPOCTPAHSIETCS IMHEWHO B ONPEECIEHHOM HalpaBJlie-
HUU U T. 1. Ha camom niene, CBET — 3J1eKTpOMarHuTHas BojHa. Takas BojaHa — COB-
MECTHOE U3MEHEHHE B POCTPAHCTBE U BO BPEMEHH HAIPSKEHHOCTH JIEKTpUYe-
ckoro E u marautHOoro H nonei, koTopoe npeanuceiBaeTcsl ypaBHeHHEM Makc-
Besa (cM. ciaiig 10). EcTk muiockast BojiHa, BOT Takas BOT (cM. cnaia 11). Ona



pacnpocTpaHseTcs B HalpaBiieHUU Z. BeKTop HaMps»KEHHOCTH 3JIEKTPUUECKOTO
MOJISL JISKUT B TUIOCKOCTHU, NEPIEHAUKYJIIPHON 3TOMY HamnpaBieHno. KoMIoHEeHTbI
BEKTOpPA AJIEKTPUUECKOTO MO MEHSIOTCS C KAKUMH-TO aMIuuTyaamu £ u E, o
3aKOHY KOCHHYCA. TOJbKO KOCUHYCHI [10 BPEMEHU CABUHYTHI OJIMH OTHOCUTEIILHO
apyroro. M3 3Tux ypaBHeHHH ciexyeT, 9ro Touka (Ey, Ey) HaxoauTcs Ha smunce.
Ecnu ¢ TeueHueM BpeMEHH AIUTUIIC HE MEHSETCS, TO 3TO Ha3bIBAETCS «IIOJIHOCTHIO
NOJISIPU30BaHHbBIN cBeT». OT uctounuka — ot ConHna - uaET cmeckh Beero. Col-
HEYHBIN CBET HE MOJISIPU30BaH. A B3aUMOJICHCTBYS C KaKUM-HUOY/Ib BEIIECTBOM, C
ra3oM, HalpuMepP, OH UHOT/IAa YACTUYHO MO PUYETCS.

Uroro, miockas BOJIHA — 3TO TAKOE MPOCTOE NEPUOANUECKOE U3MEHEHUE
HaIpPSKEHHOCTH MOJIA B IPOCTPAHCTBE. B HanpaBieHUn pacpoCTpaHEHUs 3TO He-
KU1 KOCHHYC 10 KOOPJAWHATE Z, & €CIIU CTOSITh B OJTHOM TOYKE — 3TO TOXKE KOCHUHYC,
HO 10 BpeMeHH (cM. cnai 12). EcrecTBeHHO, Y 3THX ABYX MPOIIECCOB NU3MEHEHUS
— B IPOCTPAHCTBE U BO BPEMEHU - €CTh CBOM Mepuoibl. OTHOIIIEHHE TTepruoa Mo
MPOCTPAHCTBY K MEPUOJTY MO BPEMEHHU — 3TO CKOPOCTh PacpOCTpaHEHHUsI BOJIHBI. B
BaKyyMe€ CKOPOCTh PaCIpOCTPaHEHUS OJIMHAKOBA JIJI U3 TyUYEHHUS BCEX JJIMH BOJIH.
DTO — CKOpPOCTh cBeTa (cM. cnaiin 13). 3aMeTum, 4TO 4acToTa sABJsIeTCs OoJiee
YHUBEPCAIBHOM XapaKTEPUCTUKOU MOHOXPOMATHYECKOTO U3 TyUCHUS, YeM JIJIUHA
BOJIHBI. [Ipu mepexoje u3 oHOM cpebl B IPYTYIO JIJIMHA BOJIHBI MEHsieTCs (13-3a
M3MEHEHHUSI CKOPOCTH PACHPOCTPAHEHHS), @ HACTOTA — HET.

Ha sroit kaptunke (cM. cnaiia 13) qs npumMepa HapuCOBaHbI JUTMHBI BOJIH U
JMATa3oH 4acToT sl BUAMMOTO cBeTa. UToObI BBl ce0e MPOCTO MPEICTaABIISIN ATH
BemauHbL. Hampumep, mas romy6oro mpera 310 600 T = 600-10% 'y, a To, uto
y Hac B 3JIEKTpUueckoil pozetke — Bcero 50 I'm.

N3nyuyenne ConHila B3aUMOJEHCTBYET C BEIIECTBOM, B HACTHOCTHU C aTMO-
chepHbIM Bo3ayxoM. B pesynbrare HaOmogaeTCs IBJIECHUE, KOTOPOE HA3bIBACTCS
«paccesgHuey. s MOHOXPOMAaTUYECKOW COCTABIISIIOLIEH ITO SIBJICHUE 3aKJIFOYACT-
csl B cieayroiieM (cM. ciaiia 14): HekoTopas 4acTh MapajuieIbHOTO MyYKa B3aUMO-
JEUCTBYET C YacTUIleH U BO30YXaeT B HEM 2JIEKTPOMarHUTHBIE KOJIeOaHus, B pe-
3yJIbTAaTe Yero OHa, YacTUIla, HAUMHAET PAaCIPOCTPAHSIThH U3JIyYEHHE B pa3HbIE CTO-
pounsl. [Ipu 3TOM napaiienbHbIi My40K 4YaCTUYHO Mpeodpas3yercs B TOT, UTO pac-
IIPOCTPAHSAETCS B PA3HbIX HANPABIICHUSX, HA TOW e YacToTe 6e3 moTepu oo1en
MOITHOCTH U3JIy4eHUs. B cMenmaHHOM, HEMOHOXPOMAaTHYECKOM MMOTOKE paccesiHue
MPOUCXOJIUT MOKOMIIOHEHTHO.

PaccesiHHBIN TOTOK U3IIYyYEHHUS pACIPOCTPAHAETCS B PA3HBIX HAIIPABIICHHUSIX,
BOOOIIIE TOBOPS, HEOJMHAKOBO, a B Pa3HBIX MPOMOPIHUIX. DTO HA3BIBACTCS «UH/IHU-
KaTpuca paccesHus». [IpucyTrcTByromas 31ech JneoHopa AliekcanipoBHa YasHo-
Ba MHOTO M YCHENIHO 3aHUMAaach UHIUKATPUCAMU PACCESIHUS U MTPOJOIIKAET 3a-
HUMAThCS 3TUM JI0 CUX TIOP.

CBOICTBO paccenBaThCs YXY/IIIACTCS C YBEJIMUYCHUEM JTTMHBI BOJIHBI;, XOPO-
10 PacCEeNBACTCSI KOPOTKOBOJHOBOE M3IYUYECHHUE U XYXKeE - JJIMHHOBOJIHOBOE. CH-
HUU CBET JIyYIlle pacCEeUBAeTCsl, YeM KpacHbId. CIIOCOOHOCTh K PACCESHUIO Y U3ITY-
YEHUs MaJaeT NPONOPIUOHATILHO YETBEPTOM CTENEHU JJIMHBI BOJIHBL. TO €CTh CO-
BEPIIEHHO CTPEMUTEIILHO MMaJ1aeT.



HarnomHtio 06 oTpakeHuH. ITO TO, UTO MbI IPUBBIKIU BUJETh HA KAPTUHKE
rJ100aJIbHOTO OFOJIKETa PHEPTUU B KIIMMATUYECKON cucTeMe 3eMIIH: MPUXOIAIIUN
MOTOK HEPIUHU YaCTUYHO OTpakaeTcst atMocdepoit oOpaTHO B kocmoc. OTpaxe-
HUE — 3TO paccesiHhe Ha3ajl.

Bot HemHoro 6oiiee nmoapoOHas kapTuHka (cM. ciaiy 15). Paccmotpum He-
KOTOpbIH 00BEM, B KOTOPOM €CTh YaCTHIIbI paauyca I (0yJ1eM Tak Ha3bIBaTh 3TH
0o0pa3oBaHMs; HA CAMOM JIeJIe, YTO TaKOE YaCTHUIla €CTh OOJBION Botpoc). Bor,
clieBa, Haberaroluil mapauieIbHbI TOTOK MOHOXPOMATHUYECKOTO H3ITYUECHHUS C
onpeAenEHHON JUTMHOM BOJTHBI A. YaCTHUIBI CYMTAIOTCS KPYTIBIMU, CHEPUUECKUMHU.
Ecth xapakTepHoe paccrosiHue Mex 1y HuMu d. M3nydenue (kakas-To 4acTh MOTO-
Ka) B3aUMOJIEHCTBYET C ’TUMH YaCTHUIIAMH, ITOCJIE YErO PACCEUBAETCS - PACHpO-
CTpaHSETCS B OMPEICIEHHBIX TPOIIOPIMAX B PA3HBIX HApaBIeHUIX. B kmaccuue-
CKOM CJIy4yae paccesiHue MpOoUCXO0IUT 0€3 MOTepb SHEPTUH — MOIIIHOCTh MOTOKA
PACCESHHOTO M3JIyYE€HHs B TOUHOCTH Takas ke, Kak MOIIHOCTb TOM 4YacTu Habera-
IOILETr0 MOTOKA, KOTOpasi BCTyNujIa BO B3aUMOJICHCTBUE C YACTULIAMH.

Hy, ecnu yacTuiisl B paccMaTpuBaeMoM 00beMe PacioioKeHbl He OUEHb T'y-
CTO, T. €. TAIIMYHO HAXOJATCS TOBOJBHO JajeKko Apyr oT apyra (d >> r), To oOuuit
s dekT paccesaus OyaeT cymmont 3 (PeKToB paccestHus Ha KaxXa0W U3 YaCTHIL.

Jliist cimydast, Korja pa3Mep 4acTHUIbl I' CYIIECTBEHHO MEHbIIE JJIMHBI BOJIHbI
A (cM. craitn 16) adhdexT paccestHus: KoaumdecTBeHHO omucan B 1899 r. aHrnmiickuii
yuenslil Jlxxkon Ctpatr, nopa Paiinm (B pyCCKOSI3bIYHOM JIUTEPATYPE YKOPEHUIIOCH
«Paneii»), cm. cnaiig 17. Bot ero ¢popmyina (cM. cmaiin 18) 1ist moToka paccestHHO-
T0 U3IY4YESHUS, IS pacpeiesICHus 1o YTy paccesHus 0.

MoOXHO BUJIETh, B YACTHOCTH, YTO

- YUCJIO YaCTHI] B paccMaTrpruBaeMoM 00bemMe N BXOJIUT JTMHEHHO, MBI 00
3TOM Y€ TOBOPHUJIH BBIILE;

- CBOMCTBO paccesiHUsl YMEHbBIIIAETCS C POCTOM JIJTMHBI BOJHBI IPOMOPIHO-
HaJIbHO €€ YETBEPTOU CTENEeHU; UMEHHO 03TOMY 0e300J1auHoe HeOo (IIpu He3a-
IBUICHHON aTMocdepe) MMeeT rofyO0oi IIBET — 3TOT MOTOK PACCEUBAETCS ropasio
cuibHee, yeM Juist OONbIIUX IJTUH BOJIH, & BElb Mbl BUJUM B PACCESIHHOM CBETE;

- paccesiHHbIN MOTOK 0OPaTHO MPOMOPLIMOHAJIEH KBAIpaTy PACCTOSIHUS 10
HAOIIOAaTEIs;

- XOTsl paccessHue MPOUCXOIUT Ha «CPEpUIECKUX» YaCTUIAX, PACCETHHUE HE
«chepuaeckoe» (cm. cnain 19); yron paccessuus 0 BXoauT B GopMyiTy B BUE
muoxkuTens (1 + cos’0); T.e., HAPUMeEp, paccesHie B HAPABICHUN HAOETaIOLIEro
MOTOKA BJIBOE CWJIbHEE, YEM B MIEPIICHIUKYJIIPHOM HaNpaBIeHUN!

Opnako To, Ha 4YEM pacCcestHUE MTPOUCXOTUT,- HE 0053aTEIBHO «MAaJTBIe»
cheprueckre 4acTULbl. DTO MOXKET ObITh a3P030J1b CAMBIX Pa3HO00pa3HbIX PopM,
COBCEM He 00s3aTeIbHO C(hepUUeCcKOoi, 7TO MOTYT OBITh KaIlIk BOJABI, 00JIAKOB, TY-
MaHOB. DTO MOTYT OBITh BOOOIIE (DIIYKTyallMK TUIOTHOCTU. B 3a1aHHOM MaJieHb-
KOM 00beM€e KOJIMYECTBO MOJIEKYII MO CIyYalHbIM, CTATUCTUYECKUM MPUYUHAM
MOKET OKa3aThCsl TO OO0JIbILIE, TO MEHbIIIE CPEAHET0. BOT 3TO TOXKE TE YaCTHUIIbI,
TaK CKa3aTh, Ha KOTOPBIX MOXKET MPOUCXOIUTh pacCesHuUE.

Korpaa nuHelHbIi pa3mep 4acTull CPaBHUM C JJIMHOM BOJIHBI WM OOJIbIIIE,
TaM HayKa Apyras, 3aKOHbI Panes He npuiiokuMbl. beutn Takue 1Ba yesioBeka ['y-




crtaB Mu u Asrycr JIaB. [louemy «Love» uutaercs «JIsiB», 1 HE 3HAI0, HO, TEM HE
MEHEE, B JINTEPATYPE POCCUNCKON OH Tak nuuercsa. OHM co37anu TEOPUIO pacces-
HUS B 3TOM O0Jiee CII0KHOM clTydae, KOr/ia pa3Mep YacTHI] CPaBHUM HIIH MPEBOC-
XOJIUT JUTMHY BOJIHBL. B 3TOM cilydae pKo BBIpaXKEHHOU 3aBUCUMOCTH 3P deKkTa
paccestHus OT JJIMHBI BOJIHBI HET. PaccMoTpum GoJsiee KpyIHbIe YaCTHUIIbI: HAMPH-
Mep, Karuli TyMaHa, Kariy B obsiakax. OHM UMEIOT pa3mep 0oJibliIe, YeM JIMHa
BOJIHBI COCTABJISIOIIMX BUAMMOIO U3JIyYEHHS, COJTHEUYHOTrO cBeTa. Pa3mep kareins B
obOnakax 5 MM, B Tymane — 1 MxM. [Tomydaercs Tak, 4To Kak Haberaa Ha HUX COJI-
HEYHBIN, OCJBIN CBET, ¥ TIOCIIE PACCESTHUSI OH OCTaJICs MpakTU4Yecku OenbiM. Tyman
JUIg Hac Oelblii, 001aka Oelible, TOJIBLKO OHU OBIBAFOT HEMHOT'O TEMHOBATHIE, HO 9TO
BCE paBHO «TEMHBIN OeIbIil 1IBeT». S mymaro, 4To OO0JIbIIEe O PACCESTHUU St TOBOPUTH
He Oyay, moToMy 4To nocie MeHs Jmutpuit ApcenreBuu CeBepoB o0 Teopuu Mu
PACCKAXET OTAEIBHO - 3/IECh €CTh IPSMOU BBIXOJ HAa TO, YEM 3aHUMAIOTCSI B 3TOM
HNucturyre. FOpuit AuTOHHEBUY M3pasnp STUM 3aHUMAJICS: OH HCCIIEI0BA BO3-
MOHOCTH TPUMEHEHUSI UCKYCCTBEHHO BHOCUMBIX B CTpatocepy aspo3oeit Kak
«MHUKPO3€pKaD, KOTOPBIE TOMOJHUTEIBHO OTPAKAKOT COITHEYHOE U3TyUYECHHE B
KOCMOC M, TEM CaMbIM, CIOCOOCTBYIOT OXJIQXACHUIO TPUIIOBEPXHOCTHOTO CJIOS,
MPOTUBOAECHUCTBYS COBPEMEHHOMY MapHUKOBOMY IJI00QIbHOMY MOTEIUICHHO. TaM,
CyJisl IO pasMepaM a’po30JI€H, KaK pa3 U Hy»KHa Teopust Mu, a He KilacCu4ecKast
teopust Panes.

JlaBaiiTe Teneph MOrOBOPUM O MOTJIOMIEHUU/U3ITYICHUH SJIEKTPOMArHUTHBIX
BOJIH. JIt0ObIe Tena u3nmydaroT. Mbl, KOT/la TOBOPUM O COJTHEYHOM CBETE, UMEEM B
BUly BuanMoe uanydeHue. Ha Connile orpomHuas temriepatypa (mpumepno 6000
K) u To, uto uznyqaet ¢porochepa ComHIla, B OCHOBHOM JICKHUT B BUAMMOM JIHaIIa-
30He. OHAKO U3TY4aloT JIF0OkIE Tella, B TOM uuciie 6omee xonoausie. M 3emis usz-
JIy4aeT, XOTA TEMIIEPATYpa 36MHON TOBEPXHOCTU COBCEM HE Ta. DTO JIMILIB OKOJIO
288 K, 15°C. M»I He BUUM 3TOTO U3iydyeHus. COOTBETCTBYIOIINE JJIMHBI BOJIH,
€r0 COCTABJISIONINX, B OCHOBHOM, 00JbIle 3 MKM. DTO — HH(paKpacHOE U3TyUCHHE
(a emre npasee enig O6oJiee JIMHHOBOJIHOBOE U3NydeHue Haxoautcs). Ho, Tem He
MEHEE, XOTSI MBI 3TO U3 Ty4YE€HHE HE BUJIUM, 3TO HE MEIIAET TeJlaM OOMEHUBATHCA
DHEPryeu C TOMOUIBIO U3JIYYEHUS B 3TUX AuarazoHax. Bc€, yTo ecTh B 3TOM KOM-
HaTe, N3JIy4aeT U MOMIOMAET IJIEKTPOMAarHUTHOE U3IIyYEHHE.

CKOJIBKO K€ U3ITydaeT TeJ0, HarpeToe 10 33JJaHHON TeMIepaTypsl (CM.
ciaiin 21)? KakoBa MOIIIHOCTh MOTOKA 3JIEKTPOMArHUTHOTO U3JTyYEHUS U KaK OH
pacmpenensaercs 1o anMHaM BoiH? Ha 3Ty Temy ecTb 1Ba 3aKoHa (cM. craig 22).

[TepBeIit — 310 3aKk0H Credana-bosbliMana: ¢ eIMHULIBI TUIOLIAAN TTOBEPXHO-
CTH TeJla Ipu ee Temneparype 7' B noiycepy UCXOJUT MOTOK SHEPTUU B €AUHUILY
BPEMEHH, MPONOPLMOHAIBHBIA YeTBEPTOM cTenieHn 1. KOHCTaHTa 3aBUCUT OT
CBOMCTB MOBEPXHOCTH. [[JIs1 TaK HA3bIBAEMOTO «a0COJIFOTHO YEPHOIO TeJia» (Halle-
JIO TIOTJIONIAET U3TyUSHUE JIFOOON JUTMHBI BOJTHBI) KOHCTAHTA G Ha3bIBAEMOM T0-
crostHHOM CTedana.

BTtopoii 3akon — 3akon [lnanka. OH onuChIBa€T KaK UMEHHO PaclpeenseT-
Csl U3NTyYeHHE a0COJIFOTHO YEPHOTO TeJia MPHU 3aJaHHON TeMIiepaType T 1o JTnHe
BOJIHBL. Y 3TOTr0 PacIpeIesIeHUsI €CTh IPKO BBIPAKECHHBINM MAaKCUMYM, €CTh CHaJ B
CTOpPOHY 00Jiee KOPOTKUX BOJIH, €CTh CMaJl B CTOPOHY 00Jiee NJTMHHBIX BOJH.



Hy, a yto ke ngenarsb, koraa paccMarpuBaemoe Tesno HE ecth abcomtoTHo
yepHoe? Ha sty Temy ecth 3akoH Kupxroda. JIlto6oe Teno, Tak ckazarh, Kak Io-
IJIOLIAET, TaK ¥ U3JTydaeT. ECIIM OHO Ha KaKOM-TO JJIMHE BOJIHBI ITOTJIOIIAET TOJIBKO
MOJIOBUHY MOTOKA, TO MPU U3IYYEHUH MPU ITOU K€ TeMIiepaType OHO OylieT U3Iy-
4yaTh Ha 3TOM JJIMHE BOJHBI TOXKE MOJOBUHY IMOTOKA, COOTBETCTBYIOIIETO YEPHOMY
Telly B cuily 3akoHa Ilimanka. T.e. cBolicTBa TeJ MOIJIO0IATh U UCIIYCKATh U3J1y4e-
HUE OJIMHAKOBBI.

Bort Ha 3TOM crnaiinie (cM. cnaiin 23) npuBeIeHO paclpeaeseHrue MoToka
COJIHEYHOT'O U3JTy4YEeHHUs 1O JJIMHE BOJIHBI (0ch abciucc). [1o ocu opauHaTt - crek-
TpaJIbHAasl SIPKOCTb, T.€. MOIIHOCTb IOTOKA U3JIyYEHUS B PACUETE HA CAUHULLY JIJIU-
HbI BOJIHBL. BugHO, uT0 MakcuMyM — npumepHo Ha 500 HM, T. €. Ha 0.5 MK. A
Janblie Npu O0NbIINX JJIMHAX BOJIH 3TO OBICTPO MaaeT; Nocjae 3 MK IPAKTHYECKU
HUYEro K 3eMyie He MPUXOIUT. ITO — HE pacueTHas, a SKCIIEpUMEHTaIbHasl KpUBasl.

A BoT 3710 (cnaiig 24) — 3eMHO€ U3JIyYeHHUeE: Telo, y koToporo 288.15 K
cpenssis Temneparypa. HanmpoTtus, y 3Toro Tena u3iiy4eHue TOJIbKO HAYMHAEeTCs C 3
MKM. COJIHEYHOE MPAKTHYECKHU BCE MPUXOAUT B IUANA30HE 10 3 MK, a 36MHOE —
HAYMHAETCS C 3 MKM, T. €. 3eMJIsl U3JIy4aeT adCOJIIOTHO B IPYTrOM JIMAMa30He.

Bort »Ta kapTUHKa O4eHb BhIpa3uTeNibHas (CM. ciaiia 25). 1o pe3yabTaT Ta-
KOT'O MBICJIEHHOT'O DKCIIEPUMEHTA — Mbl OKWJIA HCTOYHUK MOHOXPOMATUYECKOTO
U3ITyYEHHs Ha 36MHYI0 IOBEPXHOCTh, HAIIPABWIIM Jy4 BEPTUKAIBHO U Ha BEPXHEH
rpaHuie artMochepsl U3MepsieM: Kakoi MpoIeHT ucxoaHoro notoka, HE B3aumo-
neicTBys ¢ atMochepoit, JOUAET Tyaa. A cKoJIbKO, Ha000poT, moriotutcs. 1o ocu
abcuucc — JUIMHA BOJIHBI, [0 OCH OPAMHAT - YaCTh, KOTOPast MOTJIOTUTCS B MPOILCH-
Tax. BugHo, 4TO, €cau MOCMOTPETh HA IMaIia3oH, KOTOPbIA COOTBETCTBYET BUJIN-
MOMY H3JIyYEHUIO, BOASHON map mioxo norouaet, cymma O, u O3 cierka mno-
riomaet, a CO, coBceM He noromaet. T. €. NpakTUYeCKU COJIHEUHbINA CBET IO-
rionaercst armocdepoit 3emiu miIoxo.

U coBceM no-npyromy UayT Jiena, KOTJia Mbl IBUSKEMCSI B CTOPOHY OoJiee
JUIMHHBIX BOJIH. TyT, IpaBaa, BOSHUKAIOT HEKUE «JIBIPKW» B CIIEKTPE: MOJBUHEMCS
HEMHOTO - MaJIo Oy1eT abcopOupPOBaTh, MOJABUHEMCS €IIE — OYEHb XOpOoIIo OyaeT
abcopOMpoBaTh, MOTOM OIISITH MAJIO, T. €. «OKHA» YEPEAYIOTCS C «IIIYyXOU CTEH-
koii». Ho mpaBee 10 Mk nmpocTo Bc€ OyeT HaIeI0 MOrIomaThCsl.

MBI rOBOPHII O TOM, YTO COJIHEYHBIN CBET MOYTH HE MOTJIOMIAETCS aTMO-
cdepoit. ITo 03HaUYaeT HAa OBITOBOM YPOBHE, YTO COJTHEYHBIM CBETOM MPAKTHUECKU
HEJb3 HarpeTh BO3AyX. UToOBI HAarpeTh, HY>)KHO YTOOBI MOJIEKYJIBI OBICTpEe 3a0e-
raiu. [IoCKOIbKy COMTHEYHBIN CBET ITOYTH HE B3aUMOJEHUCTBYET C OTUMHU MOJIEKY-
JIaMU, HarpeTh HEJb3sl.

Bosnee Toro, BeisicHsIeTCs (HA cliaiifie 25 Mbl 3TO BUJIENIA B OTHOIIEHUH KUC-
JIOpO/a), YTO U MH(ppaKpacHOE U3TyUeHUE C TAKUMH ra3aMu, Kak a30T U KUCIOPO/I,
TOXE HE B3aUMOJIEHCTBYIOT. BOT 3TOT uenoBek (cM. ciaiia 26), Jbxkon Tunnani, B
cepenuue 19 Beka B 9KCIIEPUMEHTE OOHAPY UL, YTO T€ Ta3bl, KOTOPbIE COCTAaBJIS-
10T 99% conepxkanusi atMmocepsbl, a30T U KUCIOPOI, IPAKTUYECKU HE B3aUMO/IEH-
CTBYIOT U C 3€MHbIM, HH(PAKPACHBIM U3TyueHueM. To ecTb U 3eMHOe, HH(]pa-
KpacHOE U3JTy4eHue He MOTJI0 Obl MX HarpeTh (cnaiig 27). U tonbko <1% coctaBa
aTMoc(epHoro Bo3zayxa — BoasHoM map, CO,, MeTaH, 3aKUCh a30Ta U HEKOTOPbIE




JPYTUE — XOPOIIIO MOTJIOMIAI0T 3eMHOE U3nydeHue. OHU OT 3TOT0 pa3orpeBaroTCs,

T.€. MOJIEKYJIbl HAUMHAIOT OBICTpEE JBUTATHCS, a IOTOM YK€ MyTEM CTOJIKHOBEHHI
nepeIaloT KHHETUYECKYIO SHEPTHIO MOJIEKYJIaM BcexX Apyrux razoB. Koneuno, pe-
3yabTaT J>k. TuHAanna Obl1 O4eHb BEICOKUM JOCTUXKEHUEM [ cepeiuHbl 19 Be-

Ka.

Ecnu yopats atmocdepy, To TemMneparypHblidl pexuM 3eMHOM TOBEPXHOCTHU
CTaHET Ype3BhIUaiiHO cypoBbIM. Ha cnaiife 28 npuBeneH pacyeT, uTo ObUIO ObI ¢
TEeMIIepaTypoil 3eMHOM TTOBEPXHOCTH, €cliid ObI MbI yOpanu atmochepy. Cpennee
anp0e10 3eMHOM TTOBEPXHOCTH, CyAs 1o chaiay 29, pauo 0.125. Ecnu oHo Oyner
COXPaHATHCA B OTCYTCTBUU aTMOC(EPHI, TO 3eMHAasi TOBEPXHOCTH MOTJIONIANa ObI
(1-0.125) - 341 =298.38 Br M™ 1 n31y4ana Gbl B pABHOBECHH B KOCMOC B HH-
(hpaKxpacHOM [Mama3oHe CTONBKO iKe. A ceifuac oHa m3mydaer 396 Bt m™. Cero-
JHSIITHIOI TeMIIEepaTypy 3eMHOU MOBEPXHOCTU MbI 3HaeM, 288 K. ITockonbky oT-
HOIIIEHUE U3JTy4aeMbIX MOTOKOB JIOJKHO OBITh PABHO OTHOIICHHUIO 3HAYECHUN TEM-
nepaTypsl B UeTBEPTOM cTeneHu (CM. ciaiia 28), To uckomasi TeMIeparypa 3eMHON
MOBEPXHOCTHU B OTCYyTCTBUE atMocdepsrl ecTh 268 K. T.e. Ob110 ObI Ha 20 rpagycoB
XOJIO/IHEE.

YacTtuuHoe BO3BpallieHre K 3eMJie MOrIOUEHHOT0 aTMocepoit nHppakpac-
HOTO TIOTOKA, U3JIy4aeMOro 3éMHOM MOBEPXHOCTHIO (CM. cliaii 29), 10NOJIHUTEb-
HO 0OorpeBaeT 3eMJIto, UTO JIeJaeT Hallle CyIIeCTBOBAaHUE HECKOJBKO O0siee KOM-
doptHbIM. [Tokaxy 3T0 emé pa3 ¢ MOMOIIBIO MPOCTEHIICH 1eMOHCTPAIIMOHHON
mozenu (cM. ciaiin 30, neBast gacth). [locmoTpuTe Ha NeByIO MaHenb, e n300pa-
KEH ciryyait oTcyTcTBHs atMocdepbl. Ha moBepxHocTh 3emun (MyCTh 3TO YepHOE
TEJIO0) MPUXOJUT MOTOK CONHEYHOTO u3nyueHus S. [locie ycraHoBieHUus TepMOIu-
HAMUYECKOTO PaBHOBECHS 00paTHBIN MOTOK Ly mHMpaKpacHOTO U3ITydEHHUS, U3ITYy-
4aeMoro 3éMHOM MOBEPXHOCTBIO B KOCMOC, A0JKEH ObITh paBeH S. OHU 0JIMHAKO-
BbI. 13 ypaBHenus Ly = 6Ty (910 3akon Credana-BonblMana) HAXOUTCS TEMIIe-
parypa To.

Teneps naBaiiTe moMeCTUM HaJl 3eMHOM TOBEPXHOCTHIO TOHKYIO aTMochepy
(cnaiin 30, mpaBast 4acTh) U cenaeM e€ abCOJIFOTHO MPO3PAUHOM JI COJTHEUHOTO
u3nydenus. [I[puxoauT colHeYHOE U3TyYeHre, HarpeBaeT 3eMHYIO TOBEPXHOCTb.
[Tony4aeTcst HOTOK HH(PPAKPACHOTO U3IIyYEHHUS] 3eMHOM TOBEPXHOCTH Lo, KOTO-
PBIiA, TyCTh, HAIIEJIO TIOTJIOMAETCsl aTMOcdepoil. ATMocdepa ke U3TydaeT O JuHa-
KOBbIe HH(PpaKpacHble TOTOKU L; 00paTHO K 3¢MHOI MOBEPXHOCTU U B KOCMOC
(oguHAKOBBIE, TOCKOJIBKY aTMOC(Epa «TOHKash» MO AOMYIIEeHUI0). PaBHOBECHbBIE
MOTOKH JIETKO pacCYUThIBaloTCA. YTOOBI HE HarpeBajgach U HE OCThIBaJIa CUCTEMA
«3eMHas MOBEPXHOCTH + atMocepa» AOHKHO ObITh S = L;. A 4TOOBI HE HarpeBa-
Jach ¥ HE OCThIBaja 3eMHast IOBEPXHOCTh JOJDKHO ObITh Lo = S + L = 2S. Takum
00pa3zoM, B paBHOBECUU, IPU HATTMYUHU aTMOC(EPbI TOTOK UHPPAKPACHOTO U3ITY-
YEeHUs] 3eMHOM MMOBEPXHOCTHU OYJET BABOE OO0JIbIIIE, YEM B OTCYTCTBUE aTMOC(HEPHI.
CoOTBETCTBEHHO, TEMIIEPATypa 3eMHOM MOBEPXHOCTH B MIEPBOM CiIyyae OyJeT B
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(2)* paza Gounbe, uem Bo Bropom. ITO U ECTbh TAPHUKOBDBIN YOOEKT
B TAHHOM TIpocTeiiieM ciydae’.

Ha cnaiine 31 uzo6paxken ciydait ¢ N atMochepHbIMU CIIOSIMU, KaXKIbIHA U3
KOTOPBIX HEMpOo3padeH /sl HH(paKpacHOTo u3iydyeHus. B cocrosiHuu paBHOBeCHs
OTOK MH(GPAKPACHOTO U3IYUYCHHS ¢ 3eMHOM noBepxHOocTH Ly paBen (N + 1)S.

Tem caMbIM, BO3HUKAET BIIEUATICHUE, UTO, YBEITUUMBAS YUCIIO CIOEB MOXKHO
CKOJIb YTOJIHO YBEJIMUMBATH 3TOT OTOK U, COOTBETCTBEHHO, TEMIIEPATYPy 3€EMHOMI
noBepXxHOcTU. Ho BapuTh cTaab TaKUM IyTEM HE MOJYUYUTCS, TIOCKOIBKY — HAIIOM-
HIO — MOIIIHOCTh Npuxosmiero oT CojiHIIa Ha BEPXHIOIO TPaHUILy aTMOc(epsl 1o-
ToKa Bcero 341 Br M,

Ecnu ke peus unet He 00 aOCTPaKTHBIX CIOSX, a O PeasibHON aTMocdepe,
TO, TI0 MEPE TOT0, KaKk MbI Oy/IeM BBLICIATH B aTMOc(hepe BcE 0oJiee TOHKHE CIIOH,
OHM OyAYT CTAHOBUTHLCA BCe 00JI€ MPO3pPauYHbIMU, U MOJIETh C HEMPO3PAYHBIMU
CJI0SIMM, IPUBEICHHAS Ha craiiie 31, cTaHeT HENPUIOKUMOM.

JlaBaiite, Tenepb, MPOBEAEM aHAJIIOIMYHBIN pacueT i aTMocdepbl, KOTO-
pasi, Ho-TpeXKHEMY, HE PACCEMBAET COJIHEYHOE U3TyUEHHUE, HO HEMIPEPHIBHO pac-
npezesneHa no Beptukanu (cnaia 32). Bmecto nepeMeHHON BBICOTHI OYyIeM YIIO-
TpeOIsATh Maccy M ctoiiba Bo3ayxa HaJl €MHUIICH 3eMHON MOBEPXHOCTH JI0 J1aH-
Hol BbICOTHI. [lonmHas macca ctosba armocdepsl My. Bocxoasmuii 1 HUCXOAAIINMA
NOTOKU MH(PAKPACHOTO U3IydeHHs OyayT 0003HauaThCs J CO CTpeiaKaMu BBEpX U
BHU3 COOTBETCTBEHHO. [I0TOK COMHEUHOrO M3iIy4eHus (11 KOTOPOIo, HAIIOMHIO,
arMoc(epa mpo3payHa B 310 Mmoaem) — S, a W(M) — ko3 HUITHEHT MOTTOIEeHUS
JUI aTMOC(EPHOTO CII0sI €IMHUYHOM ToMUHBL. [IprBeneHHble Ha cnaiine 32
YpaBHEHHUS AJisl pABHOBECHBIX TOTOKOB MOHO PEIIUTH B IBHOM BHUJIE — CM. CJIAii]
33. Ha xapTuHKe n300pakeH BEpTUKAIBHBINA TPO(PHIIb BOCXOISAIIETO MOTOKA UH-
(dbpakpacHOro U3My4YeHUs IS ciiydasi, T.€. Korjaa Ko3(pPuIueHT norjaomeHus W He
3aBUCHUT OT BBICOTBI. XOPOIIO BUIHO, UYTO HA BEPXHEUW IPAHULIE YXOIAIIUN B KOC-
MOC UH(paKpacHbIii MOTOK BCEr/ia PABEH MPUXOALIEMY coTHeuHOMY. [Ipu 3ToMm,
npu pocte W rpauent J' o Beicote M cTaHOBHTCS BCe Kpy4e. DTO — IPOSIBICHHE
napHUKOBOTO b dexTa g paccMaTpUBAEMOTO Cilydasi «HENPEPbIBHOM M0 BLICOTE
atMocdepbl». Ha cnaiine 33 HanucaHo, 4To W IPOMOPLIMOHATIBEHO COAEPIKAHUIO C
«MAPHUKOBBIX BEUIECTBY» B aTMOC(EpPE, HO JIMHEUHOCTD 3/1€Ch COBEPIIEHHO HE 00s1-
3arenbHa. JloctaTouHo, YTOOBI W HE 3aBHCEN OT M U yBeIHMUUBaJICS C POCTOM C.

Teneps 66110 ObI OJIE3HO MPUBECTH OIpeEICHIE MapHUKOBOTro 3 dexTa —
cM. cnaiig 34. KoHedHo, 3TO - HE OlpeieiieHue B MAaTEMAaTUYE€CKOM TIOHUMAaHUH,
3TO MOSICHEHUE CKOpEE.

51 He xoten Obl 371eChb MHOTO TOBOPUTH O HAIIMX COOCTBEHHBIX paboTax, HO
CKa)Ky TOJIBKO HECKOJIBKO CJIOB Ha 3Ty TeMy. Mal ¢ U. O. IlonoBsiM nponenanu
CIIC/TyIOLIYIO OMEPALHIO; «Pa3pesaTiy cpennuii cronb arMocdeps: Hax 1 M” Ha
10 000 cnoeB onuHakoBoM Macchl. [Ipu 3TOM ucnosib30Batach aMepUKaHCKast

1
Tort, KTO OBIBaJI B TYPIIOX0/IaX, XOPOIIIO 3HAET, YTO OJTHO JIEJI0, KOTJa TPECIIbCs y KOCT-
pa, ¥ Ha TeOst UAET MOTOK TEIUIa TOJIBKO OT KocTpa. M npyroe aeno, Korjia HaX0IUIIbC MEKITY
KOCTPOM U BEpTHUKAIBHBIM OPE3CHTOBBIM dKpaHOM. Toraa cTaHOBUTCS TOpa3io TeTIee.
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crangaptHas armochepa 1970-x rogos. s pacueroB Obl1a UCIOJIb30BaHa OJTHO-
MepHasi TOPU30HTAIbHO-0AHOPOIHAA MOIeNb. MOIeNIbHbIE JOMYIIECHUS] TPUBEC-
HbI Ha cnaigax 35 — 37. KoadduimeHTs! MOrIoneHust Mbl Opaiu U3 CIIEKTPOCKO-
nuyeckoit 6a3el HITRAN, a takke u3 myonukanuii rpynmnsl . JI. Kapomns. Oto 6a-
3a (HITRAN), B KOTOpYIO BCE CITEKTPOCKOMMUCTHI MUPA CKJIaIbIBAIOT PE3YJIbTATHI
CBOMX M3MEPECHHH TOTO, KaK T'a3bl IMOTJIOIAIOT U3Ty4YEeHUE TAKKX-TO JIJTUH BOJIH.

B Monenu Mbl paccMOTpeT MHOTO CTIEKTPAJIBHBIX IMAMMa30HOB. Y HAC MO-
nenb popManbHO ObLTAa HE CIIOKHAS, HO IMAMa30HbI ObUTH y3KHE, U KaKIIbIN 11a-
Ma30H CYUTANICS OTACIBHO. 3aueM 3To Jienanock? Eciu mocMOTpeTh Ha CIIEKTp BO-
JSTHOTO Tapa (ciaig 36), To XOpoIIo BUIAHO, 9TO KOA(D(OUIIMEHT MOTJIONICHUS Me-
HSIETCS Ha TIOPSIIOK U OOJIbIIE TIPY MaJICUIIIEM IIEBEJICHUH IJTUHBI BOJHBI. DTO
03HAYaEeT, YTO MBI JOJKHBI IPU pacueTax OYeHb MOJAPOOHO OMUCHIBATH CIIEKTD.
OpmHaKo 3TOT MPOIECC KaK-TO JOJDKEH «CXOAUTHCS, MTOCKOIBKY €CIIH B3STh OUCHbB-
OYCHb KOPOTKHE JUANA30HBI, TO Y HAC TaM MOXKET HE 0Ka3aThCs DKCIIEPUMCHTAIb-
HBIX JAHHBIX.

PaccmarpuBanich ciaeayromue ra3pl: KUCIOPO (XOTS €ro MOYKHO OBLJIO U HE
paccmatpuBarth), BoasiHol nap, CO,, CHy, N,O, NO,, Os. Emié pas notopsto: 1mo-
IpoOHOoe (04eHb IPOOHOE) ONMHUCAHKE JTMANIa30HOB HUCII0Ib30BATIOCh IOTOMY, YTO
PUCKOBAHHO YHOTPEOJIsATh 0000IICHHBIN, OCpETHEHHBIH KOA(PMUIIMEHT MOTJIOIIe-
HUS Jake JJ1s1 OJIU3KUX 3HAYEHUH JUTMHBI BOJHBI. ECIU JUTsl IBYX PSIIOM JISKAIITUX
3HAUYCHUN MPUHATH CPETHUN KOIPPHUIIMEHT MOTIOMIECHUS, TO MOXKHO TIOJTYyYUTh
OuYeHb OOJIbIITKE OMUOKH MPHU pacueTax MOTOKOB U TeMiiepaTypsl. [Ipuyuem ommo-
KU B OOJIBIIYIO CTOPOHY — TeIuiee OYyIeT, YeM Ha CaMOM JIeJIe.

51 He HaMepeH celuac paccKas3biBaTh O TOM, KaK yCTPOEHA MOJIEITh. ITO
OITyOJIMKOBAHO, TO MOKHO MPOYUTATh:

CemenoB C. M., [Tonos 1.0O. PaaraiinoHHO-paBHOBECHBIN MPOPUIL TEMIIEPATYPHI
B atMocdepe 3emnu. B kH.: Ilpobaemsbt sx0102UueCK020 MOHUMOPUHA U MOOEIU-
posanus sxocucmem. T. XXIII. Mocksa, UT'K3, 2010.

CemenoB C. M., I[Tonmos 1.0. CpaBHUTENBHBIE OLICHKU BIUSIHUS U3MEHECHUS KOH-
LEHTpaluil IMOKCHIa YTIepoa, MeTaHa, 3aKKCH a30Ta U BOJSHOTO Napa Ha paau-

aIlMOHHO-PaBHOBECHYIO TEMIIEpaTypy 3€MHOM IOBEPXHOCTH. Memeoponozusi u
euoponoeus, N 8, 2011.

CemenoB C.M. IlapaukoBslif 3pdekT u ero anrponoreHHoe ycuienue. Conneuno-
semuas ¢uzuxa. Beim. 21, 2012.

B pe3ynbrate MOACIBHOTO pacyeTa MOJIyYHICs, B YACTHOCTH, BEPTUKAIbHBIN
paaualOHHO-PABHOBECHBIN POk TeMiiepatypbl. OH UyZeCHBIM 00pa3oM Aai
TEMIIEpaTypy B TPOIOIIAY3€ TAKYyI0, KaKasi €CTh peajbHO — 0koJio 210 — 213 rpany-
coB. Temneparypa y 3eMHOI MOBEPXHOCTH, ECTECTBEHHO, OKa3a1ach 3aBBIIEHHOM.
Benw panuaiimonHas MoJieib HE YUUTHIBAET HUKAKHUE MPOLIECCHI, KOTOPHIE YHOCST
AHEPIUIO C 36MHOM MOBEPXHOCTH, KpOMe paauanuoHHbIX. [[OTOKM SIBHOTO U CKPBI-
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TOTO TEIUIa OT 3€MHOM MOBEPXHOCTH HE YUYUTHIBAIUCH. DTO, KOHEYHO, CHU3UIIO OBl
TEMIIepaTypy B IPUIOBEPXHOCTHOM CIIO€.

Ot pacnpeneneHus paualiliOHHO-PAaBHOBECHON TEMIIEPATyPhl 10 HOMEPY
CJI0s1, MpUBEJIEHHOMY Ha ciaije 38, T.e. (haKTUUYECKH 10 «BBICOTEY», U3MEPSIEMOI
Maccoi cTonba Bo3Ayxa «IoJ] 3TOM BEICOTON», MOYKHO MEPEUTH K pacipeiesCHUIO
10 OOBIYHOM, FTEOMETPUUECKOM BHICOTE C MOMOIIBIO YPABHEHUSI COCTOSIHUS U]IE-
aJIBHOTO rasa.

HexoTopsie komieru npu o0Cy’ACHUSIX 3a7aBajid BOIMPOC O LEIH ITHX
HaIMX pac4yetoB. Benp yxe B kiaccudeckoit padbote Manabe u Yazepoinaa
(Manabe S., Wetherald R. T. 1967. Thermal equilibrium in the atmosphere with a
given distribution of relative humidity. Journal of the Atmospheric Sciences, vol.
24, No 3, pp. 241-259) u B Oosiee panHei pabore Manade u Ctpukiepa (Manabe
S., Strickler R. F. 1964. Thermal Equilibrium in the Atmosphere with a Convective
Adjustment. Journal of the Atmospheric Sciences. July, 1964, pp. 361-385), Ha ko-
TOpPOM NepBasi B 3HAUUTEIbHOMN CTENEHN OCHOBAHA, JEIAIMCh PAaCU€Thl BEPTUKAIIb-
HOTO NpodusIs TeMIepaTyphl 11l CTAHAAPTHON aTMOC(EpBbI, 1aKe C YYETOM U
koHBekMu. Hama menanb ObLIa ciieayonas: iBHO BbIACJNTH PAAHALNOHHY IO
yacThb 3¢ dexTa NpUCYTCTBUSA NAPHUKOBBIX ra3oB B atMocdepe. B pacnops-
KEHUU KJIACCUKOB HE OBbLIO MOJPOOHOIN CHEKTPOCKONMUYECKOM 0a3bl JaHHBIX, KO-
TOpasi N03BoJisIa Obl BECTU pacueT AJIsl Y3KUX JUana3oHoB JUIMH BoJH. OHU ore-
pUPOBAIIA A0CTPAKIUAMHU, 0OOOIIICHHBIMU MOHSATUSIMHU - «KOPOTKOBOJHOBBIM H3-
JTYYEHUSIM» U «JJIMHHOBOJIHOBBIM H3ilydeHueM». Ho ocpennenue ko3ppuirieHToB
HOTJIOUIEHMSI TP CYIIECTBEHHON N3MEHUYMBOCTH 110 JUIMHE BOJIHBI BEJIET K 00JIb-
IIMM TOTPEMIHOCTSM, O YEM MBI BBIILIE yKe roBopuiid. Kpome Toro: panee B pyc-
CKOSI3BIYHOM JIUTEpaType He ObLJIO OMyOJIMKOBAHO PE3yJIbTaTOB PACUE€TOB, aHAJIO-
TUYHBIX HAllUM. B MOMEHT, Kor/ia MOSBIISUIMCH OYEHb OCTPHIE 3asIBJICHUS B HEKO-
Topbix u3nanusax B 2000-x rogax, BOOOIIE OTPUIIAIOLIUE POJIb OOOTAIIEHUS aTMO-
chepsl MAPHUKOBBIMU Ta3aMH B COBPEMEHHOM TJI00ATEHO TOTETUICHUH, HE OBIIO0
BO3MOYHOCTH JIayK€ COCJIaThCS HA PYCCKOSI3bIYHbIE TyOJIMKALIMU C PSIMBIMU pac-
YETHBIMHM OLIEHKaMH aHTPOIIOT€HHOI'0 YCUJICHHS NapHUKOBOro 3@ ¢ekra. Hamm
padornl 2010-2012 rr. BOCIIOJIHIIN 3TOT PoOeJI.

C MOZ€ebio MBI POBEIH Pa3IMYHbIE YUACIEHHBIE SKCIIEPUMEHTHI. B yacTHO-
CTH, MbI JOOABIISTA WM K€ U3bIMAIIU U3 MOJCIIBHON aTMOC(heEphl ONpeIeTIEHHOE
KOJIMYECTBO MapHUKOBBIX Ia30B, YTOOBI MPOCIEIUTh U3MEHEHUS TEMIIEPATYPHI.
Hamnpumep, Ha cnaiine 39 npencrapieHa 3aBUCUMOCTh paiialliOHHO-PAaBHOBECHOM
TEMIEPATYPbI 3€MHON MOBEPXHOCTU OT KoHUeHTpauuu CO2, nosy4yeHHas ¢ 1o-

MOILBIO HAIIeH CIIEKTPAIIbHOM paIMallMOHHON MOJIENH, HCIIOIB3YIOLIEN COBpE-
MEHHBIE CIIEKTPOCKONMYECKUE JAHHbBIE; HYJIb COOTBETCTBYET 3HaueHUsIM B 1970 r.
3aMeTHM, YTO MOJHOE U3BATUE YIIIEKUCIIOTO ra3a u3 aTMoc(epbl BHI3BIBAET OUEHD
3aMETHOE CHUYKEHUE TEMIIEPATyphl. A BOT YBEJIIMUEHUE €0 KOHIIEHTPALIUU JI0
npuMepHo 660 ppm NPUBOIUT K YBEIMUYEHUIO TEMIIEPATYPHI JIMIIb Ha 1.5 rpamyca.
Ha cnaiine 40 npuBeneHsl pe3yabTaThl pacyeTa YyBCTBUTEIILHOCTH TEMIIE-
paTyphl K YBEJIMUYCHUIO COJIEpKaHuUs MAPHUKOBBIX ra30B B atMocdepe. [Ipuuem,
pacueT MpoBOAWICS B ABYX BapUaHTax: JJIsl MaJIbIX MPUPaALIEHUNA KOHIIEHTpaIUN
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(4yBCTBUTEIILHOCTh OllcHUBAIACh Kak AT / AC) 1 AJis OOJIBIINX - YBEIMUYCHHUS KOH-
LEHTpAIUH B AECITh pa3. 3aMETUM, YTO JUIsl MAJIBIX PUPAILICHUNA TUAUPYET 3aKUCh
azota N,0, a ms 6onbiux Bee ke CO; (B 3TOM cilyyae OlleHKa AJi BOJSHOIO Ma-
pa He NPOBOAMNIIACS).

Ha cnaiine 41 npuBeneH rpaduk, XapakKTEpU3YIOIMINN COBPEMEHHbBIE aHTPO-
MOTE€HHbIE BEIOPOCHI OCHOBHBIX MAPHUKOBBIX ra30B B atMocdepy, a Ha ciaiae 42 -
KOHIIEHTpAIMH YTJIEKHCIIOTO ra3a, MeTaHa 1 3aKUCH a30Ta. BuaHo, 4To OHU mpak-
TUYECKH MOHOTOHHO PacTyT.

TyT Bo3HUKAET Cpa3y BOMPOC, KOTOPBII YacTO 3a/1al0T: a KaK 3TO TaK IOJIy-
YaeTcsl, YTO KOHIIEHTPAIMH PaCTyT MOHOTOHHO, MPAKTUYECKH 0€3 CIajoB, a TEM-
neparypa - co cnagamu, ¢ kosebanusimu (cM. ciaiin 43)? Benpb eciu Temmneparypa
3aBUCHUT OT KOHIICHTpAIIU{ MapHUKOBBIX Ta30B, TO OHA JOJKHA TAKXKE pacTu 0e3
criagoB. [IpotuBopeune?

Ho npotuBopeuus 3aeck Ha caMoM ziene HeT. KoHIeHTpalusa napHUKOBBIX
ra3oB — 3T0 (aKkTop, KOTOPBIY BIHUSAET Ha Temmepatypy. Ho To, uto Mbl HabIr0HaeM
1o Temreparype (cnaiin 43) - pe3yabTar JeHCTBUS MHOTHX (haKTOPOB, a HE TOJIBKO
pocTa cosiep:kaHusl MTapHUKOBBIX Ta30B B aTMocdepe.

YToOBI MOSACHUTH CUTYAIIUIO, 51 TAKOW TpuMep npuBeEn (cnaia 44). Mbl Ha
onuHakoBbIi nmuHeiHbIN Tpen 0.002t, rae t - BpeMs B rojax, HAIOXKHIN TPUIIa-
TUJIETHHUE KoyieOaHus ¢ pazHon amrumatyaoi - 0.005, 0.1 u 0.5. Korna ammuuTyna
MaJieHbKasi, TO Mbl Ha0JII0JJa€M TIPAKTUYECKU BCE TOT >K€ TpeH I (KpacHast JIMHUS ).
Korga ammmuryzaa Beipocna 10 0.1, Mbl BUTUM, YTO €CTh IEPHOIBI, KOTAA POCT
obIcTpee, ueM y TuHEeHHON QyHKIIUU, U KOT/1a OH MeJIeHHee (CuHsisa auHss). Jlaxe
€CTb OTPE3KH, Il pOCT BPEMEHHO MPEKpaIaeTcs. A KOr/a Mbl ell€ yBEIUUNIH
amMruTyty 110 0.5, HoSBUIMCH BpEMEHHBIE CIaJIbl U OBICTPBIE MOIBEMBI. DTO HE
MEIIAeT POCTy TEMIEPATyphl B BEKOBOM JTMANa30HE, B BEKOBOM MacIITade BpeMe-
HU.

3AKVIIOYEHUE

Paouayuonnsie ghaxmopul - npoueccol pacceanus, NO210U{CHUA U U3TIYUEHUA -
OOMUHUPYIOM 6 (hopmuposanuu Kiumama 3emiu.

B 6azo60m, ecmecmeennom napHuKo6om Ihghekme 0CHOBHYIO PONLb UZPAIOM
600anoii nap H,0 u yznexucnawui 2az CO,.

Pocm Konuyenmpayuu y2ineKkuciozo 2a3a - 21a6HAsA NPUYUHA AHMPONO2EHHO20
ycujieHus napHuK0602o Ihpekma. Meman u 3aKkucv azoma umeronm MeHbvuiee
3HaueHue.

Homenyuan COy CH, u N,0O ¢ omHuouwienuu ycuieHus napHuKo8ozo Ipghexkma
ObL]1 3HAYUMEJILHBIM U OCIACHCA 3AMEHIHbIM.




14

o Jlanvneinmuii pocm konyenmpayuu CO, 6yoem umemsp 3aMemHo 6ce MeHbvuiee
3HaueHue 8 acneKkme ycujileHus NApHUK06020 Ihghexma.

Ilpu yeenuuenuu cooepircanus nGpHUKOBbIX 2A306 OelicmeUe eCHecm8eHHbIX
¢haxkmopos (noka ne nOIHOCMbIO U3YUEHHBIX) MOIHCEN BPEMEHHO KOMNEHCUPO-

6amb nomenieHue U 0axce NPUGeCcmu K 6PeMeHHOMY HOX0100aHUI0 (YUMo Yiice
Haonwoanocw 8 XX eéexke u nauane XXI gexa).

CITACHUBO 3A BHUMAHHE.



