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CYBCTAHUMOHAJIbHAA MHTEPMNPETALNA KOHLUEMUWKA
BPEMEHW H.A.KO3bIPEBA
A.Il.Jlesuu

1. O cywecTtBOBaHUMU
"noToka BpemeHun"

Brinarommiicss aCTpOHOM H
ecrectBoucnbiTarens H. A Ko3bipes
BBEJl BIMHAMHYECKOE OIHCAHHE
Mupa  HOBYIO, o0mamaroyro
"aKTUBHBIMHU cBoyicTBamMu"
CYIIIHOCTh, HE COBMAJAIOINYIO0 HU C
BEIIECTBOM, HH C IOJIEM, HH C

MMPOCTPAHCTBOM-BPEMEHEM B
OOBIYHOM €r0 MOHUMAaHUH.
IIpenbsBnenue 3TOM

CYLIHOCTH TPYAHO HE TOJBKO AJis
UHTYUTUBHOIO U  JIOTUYECKOTO
MOHUMAHMS, HO U JJis1 BepOaIbHOTrO
OIHUCAaHMUsL, TOCKOJIbKY MOIXOSAIINI
anmapar MoHATUH win 00pa3oB s
HOBBIX  NPEJCTABIICHUN e€Ile He
pa3BuT. Hccnenosarenu To-
pasHOMy "MpPOYUTHIBAIOT"
H.A Ko3blpeBa, Nmo-pa3HOMY pacCTaBJISIFOT aKLEHThI U BBIAENSAIOT PaKypChl BUAEHUS
npeamera. EcrecTBeHHBIM 00pa3oM BO3HHMKAIOT HECOBIAAAOLINE WHTEPIPETALHU
ko3bIpeBckux npexacrasneHuii. WM. A Eranosa packpeiBaerT B3rjsiabl H A Kosbipesa,
BBOJS '"MeTaB3auMoOJeNCTBUE", KOTOpPOe "MpeCTaBisieTCsl OXBATHIBAIOIINM B IEIOM
BEChb MAaTE€PHAIbHBIN MUP M HECYIIMM CIOCOO CyIIeCTBOBAHUS BCEX MPOSBICHUN
MaTepuH MyTEM CaMOpEryJUpPOBaHuUs B enMHOM MupoBoM npouecce” (Eranosa, 1984,
c.2), IpU 3TOM HE HUCKIIIOYAETCs, YTO "CYINEeCTBYET HEKOTOPBIH MaTepHasbHBIN
HOCHTENb (HEKOTOpast MaTepHasIbHAs Cpena), € MOMOLIBI KOTOPOH HEeIOCPEICTBEHHO
ocymectrisiercs: "mpeBpamenue” npuumbbl B crieacteue” (c. 32).  C.M.Koporaes
(cMm. ero o030p B HACTOsIIEel KHWre) JAellaeT aKIEeHT B KOHLENLIUA BpPEMEHHU
H.A Ko3sipeBa Ha MPUYUHHON IpUpoOaE (byHOaMeHTaNbHOM
HEOOpaTUMOCTH,IPU3HABAsE TPH 3TOM W TO, YTO  TPUYMHHAS  MEXaHUKa
H.A Ko3eipeBa ecTb KOHCTPYKLHS CyOCTAHIIMOHATIBHOTO BPEMEHH.

B mHacrosimem o03ope mpemmaraercss B3risiHyTh Ha upen  H.A Kosbipesa
NPEANOYTHTENBHO C IMO3UIUI UX CyOCTaHIIMOHAIBHON HHTEPIIPETALIH.

H.A Ko3seipes (1963, ¢.96) mpencrasner, 4TO BpeMsl "SBISETCS IPAHIUO3HBIM
IIOTOKOM, OXBaThIBAIOIIMM BCE MaTepualbHble Ipolecchl BO BceneHHoli, u Bce
IIPOLIECCHI, MPOUCXOASAIINE B ATUX CUCTEMAX, SIBJISIOTCSI UCTOUHUKAMHU, IMUTAIOLUMU
stot oOmumit moTok". OH numer 00 UHTEHCUBHOCTH HJIM ILUIOTHOCTH 3TOr0 ITOTOKA,
o0 osHeprum, YTO HECET IMOTOK, O €ro W3JNy4YeHHH WIH TOIJIOUIEHHH, O
NPSIMOJINHEHHOCTH €ro pachpoCTpPaHEHUs, OO0 OTPAXEHHH OT MPEIsITCTBUI WU O
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norjoueHnu ero BemectsoM... Ilo H A Ko3sbipeBy, "BpeMsi BTEKaeT B CUCTEMY 4epe3
npuunHy K creactsuro” (Kozyrev, 1971, p.118). "Ilonyuaercs BmedaTieHue, 4TO
BpeMsl BTSTHMBAETCs NPUYMHOW M, HA0OOpOT, YIUIOTHSETCSI B TOM MeCTe, TIre
pacroJioxkeHo crnenactsue...B kaxnom mpornecce [Ipuponsl MoXeT 3aTpadyuBaTbCs WU
obpaszoBeiBatbecst  Bpemsi”  (p.129). ITosTomy BO3HMKAIOT OCHOBAHUS s
OTOXXJecTBJIeHHsI MmoToka Ko3bIpeBa C HEKOTOPHIM CyOCTaHIMOHAJIBHBIM TOTOKOM,
HUCTOYHUKOM KOTOpPOro sBISIFOTCS, 1o Ko3wipeBy, JoObleé HEpaBHOBECHBIE,
HeoOpaTUMble MHPOBBIE MpPOIECChl (IO HUMH MOIPa3yMEBAIOTCS, MO-BHINMOMY,
MPOIECChl, CONMPOBOXKIAOIMECS] M3MEHEHUSIMH JSHEPTHMH W TEePMOJUHAMHYECKOH
sHTpormu cucteMm). Jlooabl, ybOemuBmue H.A Ko3eipeBa B HEOOXOIUMOCTH
NPEeACTaBICHUH O CyLIECTBOBAHHH IMMOTOKA BPEMEHH, YaCTHYHO YMO3PHUTENbHBI, HO
OCHOBHasl X J0JIs1 A0OBITa B pe3yJIbTaTe MHOTOJIETHHX SKCnepuMeHToB. [loapoOHoe
00Cy>K/1eHHE OIBITHBIX MAaTEPUAJIOB COAEPIKUTCS B CIENYOMuUX naparpadax od3opa.

Ko3blpeB mnpemnmaraer 3aMeTUTh pPe3KOE TMPOTUBOPEUYHE MEXKAY BTOPBIM
HA4YaJIOM TEePMOJUHAMHUKH, OpUONDKAIONIIM  TEIUIOBYID U PaJUaI[OHHYIO
nerpajaunio BcenmeHHOH, W OTCYTCTBHEM KaKUX-JIMOO CJIEOB PAaBHOBECHS] B
HaOmomaeMoM  pa3HooOpasuu  Bcenennoit. OH mnopdepkuBaer, dYTO "HOMBITKH
OOBSICHUTh OTCYTCTBHE TEIUIOBOW CMEPTH...ObUIM OTOpBAaHBI OT TOW  peabHON
BcenenHoii, koTopyro HabmomaeT acTpoHoM. Jleo B TOM, 4TO OTHeNbHbIE HEOECHBIE
TeJa U UX CUCTEMBI TaK M30JIMPOBAHBI IPYT OT JPYyra, YTO JUIs HUX TEIUIOBAsl CMEPTh
JIOJDKHA 3aMETHO TNPHUONM3UTBCSA, NpeXae 4[YeM NPOM3OHAET BMEIATEeNbCTBO
CTOpOHHe#H cuctembl. [lo3TOMy AerpaarpOBaHHBIE COCTOSIHHSI CHCTEM JIOJDKHBI OBl
npeobnanaTe, a BMECTe C TeM OHHM IIOYTH HE BCTpedaroTcsi. M 3amaga cocTouT He
TOJILKO B TOM, YTOOBI OOBSICHUTh HEPABHOBECHOCTh BCeNeHHOI B 1IEIOM, OHA UMEeT
3HAYUTENHHO 00Jiee KOHKPETHBIA CMBICH - MTOHATh, MOYEMY OTHENbHbIE CHCTEMBbl H
camMu HeOecHbIe Tejla MPOJOJDKAIOT JKUTh, HECMOTPSI Ha KOPOTKHE CPOK U
penakcaunn” (Kosbipes, 1963, ¢.96).

Bo3MOXXHBI  paznu4HBIE  TUIOTE3BL, "crmacaromue”  BTOpO€  Hauajo
TepmoanHaMuku. Hampumep, coxpaHeHuWe H30JUPOBAHHOCTH BceneHHoil wu
pAcIiONIOKEHHE TEeKyIIero MOMEHTa KOCMOJIOTHYECKOrO BPEMEHH He HACTOJBKO
naneko ot "HadajmpHOU" (IyKkTyauuu (CHHTYJSIPHOCTH, KaTakKJIH3Ma), 9TOOBI CJIEIbI
aerpajanuy  ObUIM AOCTaTOYHO 3aMETHBI, T.€. '"CMepTh' OTOABHraeTcs Ha JAJIeKOe
Oynymee. H A Ko3seipeB mpeniaraer anbTepHATHUBHBIN BapuaHT: BceneHHas wu ee
MOJICUCTEMbI HE M30JIMPOBAHBI, T.€. HEOOXOAMMOE YCIOBHE NeHCTBUS BTOPOrO Havdana
TEPMOJIMHAMUKHA OTCYTCTBYET; "B MpPHUPOAE CYLIECTBYIOT NOCTOSIHHO AEWUCTBYIOIINE
NPUYHMHBL, TNpensTcTByromue Bo3pactanuto sHTpormu" (Koseipes, 1958, c.3).
Heo0xoanMbIM HCTOYHHUKOM HEH30JMPOBAHHOCTA CHUCTEMBbI KaK pa3 U SBISIETCA
notok Koseipesa.

"TIpobnema mpeonoieHHs] TEIJIOBOH cMepTH Mupa TecHeWmuM o0pasom
CBsI3aHa C mpoOnemMoii npoucxoxxaenus: ceedennii ConHna u 38e3n” (Tam ke, c.4).
"MHTEpecHO, YTO Aake TakoW KOHKPETHBbIN BoIpoc - modemy cBeTsaTcst ConHIe U
3B€37bl, T.€. IOYEMYy OHHM He HaXOJSITCS B TEIUIOBOM PAaBHOBECHH C OKPYXKAFOIIHM
UX MPOCTPAHCTBOM, - HE MOXET OBITh pelleH B paMKaX HM3BECTHBIX (DU3MUECKHX
3aKOHOB. JTOT BBIBOJA CJIEAyeT M3 AaHAJIM3a ACTPOHOMHYECKHMX NaHHbIX. Jlns
3HAYUTEJPHOIO YHCJIAa 3BE3]] W3BECTHBI MX PAAMYChl, MAacChl U CBETHUMOCTb, T.€.
pPacxoj SHEPTUH B €AMHULY BPEMEHH. 3Has Maccy M paJnyC, MbI MOJKEM OLICHUTH HE
TOJIBKO CPEIHIOK0 TUIOTHOCTh, HO U AaBIIEHHE BHYTPH 3Be3Abl. J{JIst MieanbHOro rasa



N3 OTHOLICHUSA 3THUX BEJIHWYHUH MOXHO OIPEACIUTE U TEMIICPATYPY BHYTPH 3BE3bI.
ConocraBieHne TOJyYeHHBIX TaKUM O00pa3oM TeMIlepaTyp H IUIOTHOCTEH
ZIOKa3bIBAET, YTO BHYTPH 3Be3[, 32 HCKIFOYEHHEM OeNIbIX KapJIMKOB, BEIECTBO
,I[Gf/iCTBI/ITCJIbHO SIBJISIETCA HUACAJIbHBIM razom.CBeTUMOCTD 3B€34bI OOJI’)KHA 3aBUCETH
OT €e pa3sMepoB U YCJIOBUI TEIUIOOTAA4M, KOTOPbIE ONpPENENSAIOTCS B KOHEYHOM
cuyeTe  TeMmeparypoil M IUIOTHOCTBIO. [lo3TOMYy CBETMMOCTH [OJDKHA OBITH
HEKOTOpOil ompeneneHHONH (QyHKuMeH panuyca M Macchl 3Be3qpl. B mpocTpaHcTBE C
OCSIMM KOOPAMHAT- CBETUMOCTb, Macca, PafnycC - 3B€3/1bl JOJDKHBI PACIIONAraThCsi Ha
HEKOTOPOIl TMOBEPXHOCTH, ypaBHEHHE  KOTOPOH  ONpenessieTcss  YCIOBUSMU
terootnadd. Jlomyctum — Temepb, YTO  BHYTPU  3B€3Abl HMAYT MPOLECCHI
TEIUI000pa30BaHMs], 3aBUCSINNE OT (PU3NYECKUX YCIIOBHI, HAPUMEP TEepMOsIEpHBIE
peakIuy, KOTOpble KOMIIEHCHPYIOT TEIUIOOTAady 3Be3zsl. Toraa TermiooOpasoBaHue
Oyner paBHSTHCS CBETUMOCTH 3BE3[bl U 3aBHCETh OT MAacChl U Pajilyca IO 3aKOHY,
OTBEYANOLEMY AAHHOH peakuuu. B mpocTpaHCTBE - CBETUMOCTb, Macca, paauyc -
MOJTy4aeTcsl BTOpasi MOBEPXHOCTh, HA KOTOPOM JOJIXKHBI pacnosaraTtbesi 38e3abl. Ilpu
YCJIIOBUM TEIUIOBOTO pPaBHOBECHsl 3Be€3[[bl MOTYT CYIIECTBOBaTb TOJBKO HAa JIMHHUHU
nepeceveHrs] IMOCTPOCHHBIX TIOBEPXHOCTEH TEIUIOOTAAYH M TeIUI000pa30OBaHMS.
HacamowMm xe fene pacnojoxXeHue pealbHbIX 3B€3]] B IIPOCTPAHCTBE IOJIYy4YaeTCs He
0 JMHUHW, a 10 HEKOTOPOH MOBEPXHOCTH B JIOBOJBHO 3HAYUTENBHOH O0JacTH.
Takum 00pa3oM, MOBEPXHOCTH TEIUIOOTHAYM U TETUIo0Opa30BaHMs TOXKAECTBEHHO
COBIIAOAKOT. 9T10 YKa3bIBa€T, YTO BHYTPU 3BE€3]] HET CIIENUAJIbHBIX HCTOYHUKOB
sHepruu. IIpu Takux yClOBHSIX CPOK JKM3HU 3B€3]l, BBIUMCIEHHBIN [enpMrosbsueM u
KenpBuHOM, mnoOjydaercss cIumKoM KOpoTkuM: i CojiHL@ OKOJO — TPUALATH

MUJIJITMOHOB ~ JIET. B neiictButensHoct ke CounHie, [0 JOCTOBEPHBIM
re0JIOrMYeCKNM JaHHBIM, JKHBET 3HAYUTEIBHO J0JblIe 3Toro cpoka” (Kosbipes, 1963,
c.96).

WU A Eranosa (1984, c4-5) xommentupyer: "K coxanenuro... paboTsl
H.A Ko3elpeBa, B KOTOPBIX MPEKAE BCErO AETANbHO aHAJIU3MPOBAJICS BOIPOC O TOM,
CYIIECTBYIOT JH B 3Be3gax HeoOXxoxumble (Qu3MYecKHe  YCIOBHS Ul
COOTBETCTBYIOIIUX TEPMOSIIEPHBIX peakUuii, He ObUIM BOCIPHHATHI U TOTOMY HeE
CMOTIJIM OKa3aTh BIUSTHHE HA JajbHENWIIee pa3BUTHE UAeH B 3TOI o0nacTu: Toraa Bce
Obun "3auapoBaHbl" TepMmosinepHbiMU IukiIamu 1. bere (1968). IlepBolii omyTHMBIIR
yAap MO CIOXKMBIIUMCSI MPEACTABIEHUSM O TEPMOSIIEPHBIX HMCTOYHUKAX 3BE3THOMN
SHEPrUM  HAHEC/U..TNePBble  pe3yJbTaThl  OpPYKXEHBEHCKMX  SKCIEPUMEHTOB
P./lBuca 1o OOHApYKEHUIO COJIHEYHBIX HEHTPHHO - MPHU3HAKOB TEPMOSIEPHOU
IpUpPOAbl  COJHEYHOW sHepruu. Ilpuimusioch mpusHaTh, YTO "Ha)ke CTPOEHHE 3BE3]
TJIABHOM TOCNENOBATENIbHOCTH MBI IMOHMMaeM xyxe, dem aymanu” (Illama, 1973,
c.16), uto "B 3Be3max MOIyT CYIIECTBOBaTb M APYrHe€ WMCTOYHUKU SHEPruu”
(Coboumnes, 1975, ¢.479). Bo3HukIN Apyrue NpearnonokKeHnus OTHOCHTEIBHO MPHPOIBI
3BE3/IHOI SHEPTuH, CM., HalpUMep, JIUTepaTypy, LHUTHUPYIOIIYIOCS [0 3TOMY ITOBOIY
B cratbe E.C.Mbskcu (1982). Ctanu u3BECTHBI U Ipyrue KPyIHbIE HEYBSI3KU B TEOPHUU
CTpPOEHHUs M HBOJIIOLIMM 3Be€3]l, OCHOBAHHON Ha TepMOsiiepHbIX peakiusx. OHu
CBsI3aHBI C PSAAOM COBPEMEHHBIX I€0JIOTMYECKUX M MaJCOKIMMATHYECKUX NaHHBIX, a
Takke ¢ oOHapyxeHHbIMH |60-muHyTHBIMH KojJeOanmsmu Comnna (CeBepHsbIii,
1983). Onnako mocnenuue pe3yinbraThl rpymmbsl P Jl3Buca, (uUKCHpyOIUE MTOTOK
SJIEKTPUYECKUX HEUTPUHO, XOTd U B 3-4 pasa HIDKE MNPEACKA3aHUN TEOpHUU...HE
BBI3bIBAIOT Y MHOTHX (PH3MKOB HEOOXOIUMOCTH MEPECMOTpPa HIEH O TePMOSAEPHON



npupone conneuHoi sHeprun (Komsico, 1983; JIspuc, 1983;IlonTtexopro, 1983)...
B Takoit curyauuu paboter H. A Kosbipesa (1948, 1951) mo-npesxHeMy COXpaHSIOT
CBOK) AKTYaJbHOCTh KaK BCKpPBIBAIOINHME BHYTPEHHIOK) MPOTHBOPEYUBOCTH' 3TOH
unen. Takum oOpasom, mno Koseipesy, "3B€31bl SIBJISIFOTCSl  MallMHAMU",
YepHarlMMU S3HEPTHI0 U3 "NOTOKA BpEMEHH'.

ITotok KosbipeBa oOHapykuBaeTcsi B  MHOTOYHCIIEHHBIX MEXaHUYECKHX
sBneHusix. HeoOpatumele mporecchl (Hampumep, B skcrepuMenTax H.A Kossipesa
3TO Aedopmarus Ten, yAapsl BO3AYLIHOW CTPYH O NPEMSTCTBHsA, paboTa MeCOYHBIX
9YacoB, NOIJIOIIEHHE CBETa, TPEHHE, TOPEHHE, HEKOTOpble BUABI IESITEIbHOCTH
HaOJroaTensi, MU3MEHEHHe TeMIepaTyphbl TeJl, M3MEHEHHE arperaTHOro COCTOSIHHS
BEIIECTBA, PACTBOPEHUE WM NMEPEMEIINBAHHE BEIIECTB, yBsJAaHUE PACTEHHI,
HECBETOBOE M3JIy4eHHEe aCTPOHOMHYECKUX OOBEKTOB), [0 MHEHUIO
SKCIMEPUMEHTATOPOB, W3Jy4asi WM IOTJIOMAsl KO3bIPEBCKUI IMOTOK, IMOBOPAYHBAIOT
KOPOMBICJIO MJIH JMCK KPYTHIJIbHBIX BeCOB. OKa3bIBAETCS IIPU STOM, YTO MOTOK MOXKET
SKPAHHMPOBATHCS M MOIJIOLIATHCS BEIECTBOM, a TakXkKe OTpakarbcs. Heynpyrue
NpoIecChl B TBEPHABbIX TeJlaX MEHSIT HMX BeC, a Uil YOPYTrUX Tell MEHSIOTCS
KOJINYECTBEHHbBIE XaPAKTEPUCTUKH YIPYrocTu. MeHsIeTCsl BeC BOJTYKOB IPH YCIOBUU
BKJIFOYEHHS BPALIAIOINErocs Tejla B JOMOJHHUTENbHBIN MPOIecC, HalpuMep BHOPALIUIO,
HarpeB WM OXJIAKACHUE, MPOITYCKAHUE 3JIEKTPUIECKOro Toka. MHorue ocobeHHOCTH
¢burypbl U KIMMata Kak 3eMJIM, TaK U APYIHX IUTAaHET OOBSICHSIOTCS BIIHSIHUEM
IMCCUTIATHBHBIX MPOLIECCOB HA IUIAHETHI KAK HA TUTAHTCKUE THPOCKOITBL.

Ha mnortok, CONMYTCTBYIOIIMI HEPABHOBECHBIM IpOLIECCAM,  PEArHpyIoT
napaMerpbl 1 HEMEXaHHMYECKUX JaTYUKOB. BEJIMYHMHA CONMPOTHBIIEHHS PE3UCTOPOB,
YPOBEHb PTYTH B TEPMOMETPAX, YaCTOTa KOJIeOAHUI KBApLEBBIX IbE303JIEMEHTOB,
3JIEKTPUYECKUI MOTEHIMA TEPMONAphl, BS3KOCTh BOJBI, Pa0OTa BBIXOIA JIEKTPOHOB
B (hOTO3JIEMEHTaX, CKOPOCTH XMMHYECKHX PEeaKIHii, MmapaMeTpbl pocTa pPacTeHUil U
Oakrepuii. BenmumHbl >PQPEKTOB  3aBHCAT OT OSHEPreTUYECKUX XaPAKTEPUCTHK
WHAYIHUPYIOLINX IPOLECCOB, OT reorpaguyueckoi IMMUPOTHI MeCTa INPOBEICHUS
SKCIepuMeHTa (AJI1 MEXaHHMYeCKUX OIBITOB), OT BPEMEHH TIojAa, IpPOTEKaHHs
nOOIM30CTH OT AATYMKOB JOMOJHHUTENBHBIX aKTHBHBIX HEPABHOBECHBIX ITPOLIECCOB,
OT KaKHX-TO MHBIX HEpEryJSIPHBIX M HE BCErna sICHBIX YCJIOBUH ombITa. I1o MHEHUIO
W A Eranosoii (1984, c.10), uenslii psia siBIeHUN, HAOMFOAABIINXCS HE3aBUCHMO OT
H.A Ko3eipeBa, 0OHapyXuBarOT BIUsTHHE (DOHOBBIX HEPABHOBECHBIX IPOLIECCOB HA
JaTYNKH, aHajoru4Hble TeMm, uTo ucmbitan H.A Ko3wipes: " ..Tak Ha3bIBAEMBIi
kuHeroOapuueckuii s¢pdext (Peschka, 1979), pesynprarsl onbiroB Dk ITukkapau
(25-nerHne HaOMIOAEHUST 32 CKOPOCTBIO  OCWKAEHHUS XJIOPUCTOIO BHCMYTa) M
C.B.Tpomna (HabmroaeHust 3a CKOPOCTBIO ocenanusi spurpounto) (Mbdkcu, 1982),
¢dmukkep-mym (OKeupOnuc, 1983; T'epuenmreiin, 1983), pesynprarel HaOMOIEHUH
YIJIMHEHUS] mepuona KojieOaHWsl KPYTWIBHOIO MasTHUKA BO BpeMs  IIOJIHOTO
conmHeuHoro 3atMenust 1970 r. (Saxel, Allen, 1971) u aHanOTWYHBbIE PE3YJILTATHI
metrposiorop  B.C.Kazauka, O.B.Xapomkuna wu B.B.Ilunnakosa (1977),
MOBTOPUBLIMX OTU OMNBITHI BO BpPEMsl COJHEYHOrO 3aTMeHus 1976r., pe3ynbrarsl
A IllanoBanoBa (1973) mno TpexneTHUM HAOMIOOEHHUSIM TEMHOBOIO TOKa
¢doTtoymHOXUTENA", CM. Takxke OOCYXIeHHEe HEKOTOPBIX M3 YKa3aHHBIX 3((eKToB B
paborax H.A Ko3ssipesa (1982; Kozyrev, 1971).

JloGaBuM, 4TO KO3BIPEBCKHE MOTOKH MOTYT OKa3aTbCsl W TOH YHHBEPCAIBHOU
KOCMO(QU3NYECKOH NPUYMHON, KOTOpas OOyCIOBIMBAaeT MAaKpPOCKOIMUYECKHE



(bnykTyanuu, MposIBISIFOINMECS B OJMHAKOBOH (pOpMe rHCTOrpaMM Jjisi COBEPLIEHHO
PA3IUYHBIX TMPOLECCOB - OT OMOXMMHYECKHX PEeaKIMid O paAMOAKTHBHOIO pacrana
- B O/JHOBPEMEHHBIX ONBITAX, PA3AEJICHHbIX IOPOK THICSYAMH KHJIOMETPOB
(ITvone u gp., 1985). Tem Oomnee, uro B 3kcmepumentax H.A Kossipesa ¢
KoJyleraMu  OOJbIIOE MECTO 3aHHMMAaeT HENOCPEACTBEeHHass peructpauust (U
NPUMEHEHHEe ISl aCTPOHOMUYECKUX HW3MEPEHUI) MOTOKOB HE3JEKTPOMATHUTHOW U
HEKOPITYCKYJIIPHOH TMPHUPOJBI, MCXOAALINX OT IUIAHET, 3BEe3]], T'AJIAKTHK, 3BE3HBIX
CKOIUJIEHUH U TYMaHHOCTEH.

Cnenyer otmeruts, utO B3risiael H A Ko3elpeBa ¢ TpyaOM YKIIaAbIBarOTCS B
CyLIeCTByIOIIHe (pU3MyuecKue mpeAcTaBieHus. Bemwuunbl 3QdexkToB B oOmbITax
Ko3bIipeBa HEBENUKU: TOTIONHUTENbHBIE CHIIBI B MEXaHUYECKUX OMBITAX COCTABJISIOT
10-10° BenuumHBI Beca Teld, YYACTBYIOLIETO B H3MEPEHHH, OTHOCHTEIBHOE
U3MEHEeHHe B padoTe HEeMEeXaHW4YEeCKMX NaT4MKOB, oOsi3aHHOEe NOTOKy Ko3bipesa,
umeer ropsinok 107°—107" n3mepsiemMoii BETHUMHEL, U KPYTHIBHBIX BECOB 3((eKT
MOBOPOTA MOXKET AOCTHraTh HECKOJIbKUX IEeCATKOB TIPaayCOB, YTO COOTBETCTBYET
cunam, cocrassormum 10 °~107" oT BeMUMHBI yKe AEHCTBYIOIMX B CHCTEME CHIL
Bor xax H.AKo3blpeB WULIOCTpUPYET TPYAHOCTH OOHAPYXKEHHSI CKPBITBIX
JOTIOJTHUTENbHBIX UCTOUYHUKOB 3HEPTUU 3BE3Jl, CBSI3aHHBIE C JIOKAJIBHOM MAaJIOCTHIO
s¢dexros, "lloayumnace cuUTyanwsi, AaHAJOTUYHAsI TOW, B KOTOPO# OKa3ajcsi Obl
¢u3uk naboparopuy, OTOPBAHHON OT 3€MJIM M HaXOIAIIEHCS B INIyOMHaX KOCMOCA.
EnBa nu oH HaTONKHYJICS OBl B CBOMX ONBITaX Ha AEWCTBUE CHII TAroTeHHs. Bmecte
TEM 3T CHJIbI ONPENEISIIOT HE TOJIBKO BCHO JUHAMUKY KOCMHYECKHX TeJl, HO U UX
BHYTPEHHEE CTpO€HHE. AHAJIOTUS 34€Ch 3aKII0YaeTcs B TOM, YTO, HECMOTpPS Ha
OTrPOMHYI0 IIOTEPK 3HEPIUY, 3Be3/la MpeAcTaBiisieT COo0OH  yAMBUTENbHBIN
nocosepieHcTBy Tepmoc. Hampumep, BemectBo CojHL@A pu TeMIepaType BHYTPH
HEro IMopsiika AeCATH MUJUIMOHOB I'PaJyCOB MOXET OCThIBATh, B COOTBETCTBHU CO
mkanoi I'enpmronbia-KensBuHa, TOJIBKO Ha OAMH rpanyc 3a Tpu roga! HudroxHbi
IPUTOK 3HEPTUH, HEOOXOAMMBIH JIsi KOMIIEHCALIMU TAKOrO PACX0Aa, €ABa JIU MOT OBl
obparuth Ha ceOs1 BHUMaHHe B labopaTopHbix ycnoBusix". (Kossipes, 1977, c¢.210).
"Pe3ynbTaTbl OMBITOB MOKA3bIBAOT, YTO OpraHU3yIUIee...CBOMCTBO BPEMEHHU
OKa3blBA€T HA CHUCTEMbl BJIHMSHUE, OYEHb Majio€ B CPAaBHEHHH C OOBIYHBIM
pa3pyLIAIOIUM XOOM HMX Pa3BUTHA. [lo3TOMYy HEyIMBUTENBHO, YTO 3TO...HAYaJIO
OBUIO MPOMYINEHO B CUCTEME HAUIMX Hay4HbIX 3HaHWi. Ho, Oyayuum maneiM, OHO B
NPUPOZIE PACCESTHO BCIOAY U MO3TOMY HEOOXOOMMa TOJNBKO BO3MOXKHOCTH €ro
HakoruteHwst..." (Kosbipes, 1982, ¢.71).

B mpunHnume, Bo3MOXHO OObsicHeHue Habmronaembix 3(dexro Koswipesa
Oojiee MPO3aMYECKUMHU MPUIHHAMH, HEXEJIN BJUSHUE '"MOTOKAa BpeMeHH"
(KOHBEKTHBHBIMH ITOTOKAMH, BJIUSHUEM HW3MEHEHHs TEMIIepaTyphbl, HaBEIEHHBIMU
SJEKTPUYECKUMHU WJIM MarHuTHbIMH mnomsiMu U T.1.). H.A KosbipeB crapancs
NPOAHAIM3UPOBATh POJIb TOCTOPOHHMX MpPHYMH B CBOUX O3KCIIEPHMEHTAX;
HAampuMep, BO3MOXKHBIM MEXaHH3MaM NOsiBJIeHHs 3((EKTOB NpPU B3BEIIMBAHUU
BUOPHPYIOIIMX TEJ HA PHIYAXXHBIX BECaX WM IOCBSILIEHA OTHeNbHas crarhs. Ho y
€ro OIIOHEHTOB BCErJa MOTYT COXPaHUTBCS BO3PAXEHHUS B CBSI3U C
HeaHaJIn3upoBaBIIUMUCS pakropamu. K ToMy ke uuTaTenb CpaBeAsIMBO OXKHUIAET,
YTO TMOAPOOHBIM aHaNM3 MOrPEHIHOCTEH, KOTOpble MO OBl MPEBPAaTHTH
HaOmomaemble >pdexTsl B oOugHbie apredakTsl, COCTaBjsieT 3a00Ty aBTOpA.
OnHako K HAacTOSIIEMY MOMEHTY HE CYIIECTBYET HU KOHKPETHOIO ONpPOBEPIKEHMs



SKCIEepUMEHTANbHBIX  pe3ynpTaroB  H. A Ko3plpeBa, HM TNOCIENOBATENHLHOTO
00BsicHEeHHs1 UX OOBIMHBIMU (U3NYECKUMHU (DAKTOPaMH, €CThb JIMIIb CIPABENIHBOE
COMHEHHE B OJTHO3HAYHOCTH WHTEPIPETALHMI ONBITHOTO MaTepHaa.

Cyns mo onyOJMKOBaHBIM JTAaHHBIM, K HACTOSIIIEMY BPEMEHH HEKOTOpble U3
skcriepumeHToB  H.A Ko3blpeBa BOcCHmpou3BeA€HbI U MOATBEPXKIAEHbl IPYyNIOH
HoBOCHOMpCckux uccnenosareneid (JlapenteeB u  1p.,1990a, 19906; 1991, 1992).
Taxxe I Xasicaka u C.. Takeyun (Hayasaka, Takeuchi, 1989) mpu B3BemuBaHuu
THPOCKONOB OOHApyXWiH 3¢ (eKThl, aHAIOTUYHbIE KO3BIPEBCKUM  (IIO-BHAMMOMY,
HE mojo3peBass O paboTax pPOCCHUICKOTO KOJIJIETH). Pabora smoHCKHX
SKCMEPUMEHTATOPOB BbI3BAJIA JKECTKYIO TUCKYCCUI0 B (u3Myecknx kypHamax. Hu
¢dpanmysckue (Quinn, Picard, 1990), nu amepukanckue (Faller et al, 1990; Nitschke,
Wilmarth, 1990), uu simonckue (Imanishi et al, 1991) onmoHeHTEl He OOHApPYKUIH
3¢dexToB oONerdeHuss Beca THPOCKONOB, CXOOHBIX C TEMH, YTO MOJYYHIH
H.A KozeipeB u I'.'Xasicaka ¢ C.Takeyun. Ko3blpeBckasi MOCTaHOBKa OIBITOB C
rupockornamu ( moapobHocT cMm. B pasgene 2.11 Hacrosmro o63opa) TpeOyer
00s13aTeNbHOTO  y4acTHsl  B3BEIIMBAEMOrO THPOCKONA B JOMOJHHUTENBHBIX
HeoOpaTUMBIX —Ipoleccax TUMa BUOpammid, pacHpOCTpaHEHWs Terla MU
snekTpudeckoro Toka. ['.Xasicaka u C.Takeyun nmoguepkuBaroT, YTO U B UX OMIBITAX
NPUCYTCTBOBAJIA MEXaHUYECKash BUOpaLMs TMPOCKONA, MpPHYEM HHCTPYMEHTAJIbHO
obecrieuynBanoCh rameHue BHOpaLMH C IMOMOIIBIO "MONKIIAIbIBAHHUS ITOJI THPOCKOI
MONYIIKK W3 MEeHooOpa3Horo mnonuyputana”. BmpodeMm, u B 3KCIIEpUMEHTax, Ine
s¢pdextl Ko3pipeBa He OOHapyKeHbI, NPUMEHSUIUCh KaK MPY>XUHHBIE ITOJIBECHI
(Faller et al , 1990), Tax ¥ mnONMypUTAHOBAasl IME€HA U ralleHus] BHOpauuii
(Quinn, Picard, 1990); ynomuHaHus O HEOOPATUMBIX MPOLECCAX B ABYX APYIHX
paboTax OTCYTCTBYIOT.

JKenaHuWi0 MOBTOPUTH WJIM PAa3BUTh HEMPOCTbIE KO3BIPEBCKHE OIBITHI, MO-
BUANMOMY, Memaer TpyaHocTh Bocmpustus pabor H. A Koswipesa, rme, x
COXKQJIGHUIO, HE€ CIellaHa [IOMbITKA aJanTHPOBaTh CaMOOBITHBIE UAEH U
TEPMHHOJIOTHIO K CYIIECTBYIOLUIUM HOPMaM Hay4YHOTO HCT3OIHIIMEHTA.

Hayunbie Bo33penuss H.A KosbipeBa He pa3 BCTymajiu B IpPOTUBOpPEUHE C
NapagurMaJIbHBIMA YCTAHOBKAMH €r0 KOJUIEr-ONIIOHEHTOB. JTO HE IOMEINajo
H.A Ko3eipeBy cpmenaTth BBIOAOIIUECS OTKPBITUS B ACTPOHOMHH, B YaCTHOCTH
npencka3atb M OOHApPY)XHThb ByJnkaHu3M Ha JlyHe. Moxer ObITh, HHTYWIUSI HE
oOMaHyna  Hamero HEOPAWHAPHOTO COBPEMEHHHKA W B IPEeIBUACHUHU
cyOCTaHIIMOHAIBHON NPHUPOIb! TeueHus1 Bpemenn?



2. Natunku KosbipeBa U aeTeKTMpoBaHue NnoToka
(HeKOoTOpbIe 3KCNepUMeHTarNbHbIe pe3ynbTaTbl).

2.1. Kpymunibnsie secot.

" CoBepilIeHHBIM OKa3aJjCs...BAPUAHT KPYTUJIIbHBIX BECOB C pe3KOM
HEPaBHOIJIEYHOCTHIO KOpPOMBbICNIAa. TO4Yka HHUTH monBeca Oblna B3sATa PSIIOM C
OoJBIINM Ipy30M, Macca KOTOPOTO pa3 B [IeCSTh IPEBbIIIATa MAacCy Majoro rpysa,
YKPEIUICHHOTO Ha JUIMHHOM IjIede KOPOMBICTA. JTO AJUHHOE IUIeHO MPECTABISET
co0oi UIMHHYIO THOKYIO CTPENIKy C TIpy30M Ha KOHIE IOPSKA OJHOTO TpaMma.
KopowmsbIcio nonsemnBanoch Ha KalIpoOHOBONM HUTU AuameTpoM 30 MKM M JJIMHOM 5-
10 cm. Best aTa cucrema noMemanack NOJ CTEKJISIHHBIM KOJIITAKOM, OTKyAAa MOXHO
oTka4dath Bo3AyX. OKpyskaBIIasi KOJMAK METAJUTMYECKass CETKa CO3AaBajia 3allUuTy OT
BO3MOJKHBIX  3JIEKTPOCTATUYECKUX BO3AeWcTBuil...  JIoOoi >xe HeoOpaTuMbIi
NpoIecCc, OCYLIeCTBIsieMblii BOJM3M BECOB, BBI3BIBAET IMOBOPOT CTPENKA B
HampaBieHud JmbO Ha mpomecc, JHOO B MPOTHBOIOJOXHYK) CTOPOHY, B
3aBHUCHMOCTH OT Xapakrepa rnpouecca. Hampumep, OCTBIBAaHHE paHee HArpeToro Teja
BBI3bIBAJIO IMOBOPOT CTPENIKU HA 3TO TEJIO, a XOJIOHOE, MOCTENEeHHO COrPeBaroIeecs
TEJIO OTKJIOHSUIO CTPEJKY B NPOTHUBOIOJIOKHYIO CTOpoHY. OKa3anock, YTO Ha BECHI
NEeHCTBYIOT caMble pa3sHOOOpas3Hble HeOOpaTUMblE MPOLECCHl PACTBOPEHHE COJIEH,
C)KaTHe WM PACTSHKEHHE Tell, MPOCTOe NepeMeIlnBaHIe KUAKIX WM CBHIMYyYHX TelT U
naxke pabdora royoeel uenoseka'(Kozyrev, 1971, ¢.130-131). "HabmromaBimuecs
MOBOPOTHI BECOB IMPOHMCXOIMJIM HA JECATKH IPaayCcoOB, YTO COOTBETCTBOBAJIO CHJIAM
mopsika  107°-10* gus. Takum 06pa3soMm, mpH BeCE KOPOMBICIA B HECKOIBKO
rPAMMOB, €ro IOBOPOTHI ObUIM BHI3BAHBI CHNaMu, cocrapmstommmu 107°-107" or
neiictByromux B crucreme cun" (Koseipes, 1977, ¢.217).

AcTtpoHOMHUUECKHE HAOMIOJEHHWs C KPYTWJIBHBIMH BE€CaMH '"'TPOBOIMINCH B
¢dokyce Kymp temeckoma. Ilpu Takux HaOMIOAEHHSX BEChl MOTJIM OCTaBaTbCS
HETIOJBIDKHBIMU U CTOSITh HAa MPOYHOM (pyHIamMeHTe. 3Be3qa MpOeKTUPOBATIACh Yepes3
CTEKJITHHYIO KPBIIIKY (yTisipa Ha €ro JHO OKOJIO JUIMHHOTO KOHLA KOPOMBICTA, U
3aTeM ee CBET MepeKphIBAJICS UepHOi Oymaroil... HekoTopeie acTpoHOMHUECKHE
OOBEKTBl JEeHCTBUTENIbHO BBI3BIBAIM HAJEXKHBIE,  MHOTOKPATHO IOBTOPEHHBIE
OTKJIOHEeHUs BecoB. Ha puc.]1 nokasan npumep perucTpanyy OTKJIOHEHHUS BECOB IPU
HaOmronennn 3Be3znl NCas Ha Teneckome PM-700. Cronbubl ¢ obo3naveHuem 0O
OTMEYAIOT MPOMEXYTKH BPEMEHH, KOTJa NeHCTBHE 3Be3[Ibl Ha BEChl OBLIO CHSTO.
Hecmotpss Ha TO, uto 5TH HAOMONEHWs NPOBOAMIIMCH NPU CPABHUTEIHHO
OJIaronoJydHbIX YCIOBHSX, Apei() HyJeBOro MOJIOKEHHUS BECOB M3-32 OKPYKAFOIIIHX
nporeccoB ObUT OYeHb 3HaunTeNbHBIM. O1HaKO Ha QoHe 3TOoro apefida COBEPIIEHHO
OTYETJIMBO BBICTYMAaeT AEHCTBHE 3Be3[bl, OTKJOHHUBIIEe Becbl Ha yroa Ad =5°.

[Ipubnm3urenpHO Takoi ke 3pdexT mokazan 3HAMEHUTHIH UCTOUHUK PEHTTE€HOBCKOTO
n3nyyenus Cyg X-1.
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Puc.1. [lelicTBHE HA KPYTHABHBIC BECHI 3Be316I NCas mo HabmroacHMIM Ha Teneckone PM 700 B Iynkose
(Kosbipes, 1977).

IIpuBenem Teneprs CBOJKY BCEX aCTPOHOMHYECKHX HAOJFOACHUH, MPOBEAEHHBIX
C KPYTWIbHbBIMH BecaMH. B Hee BHECEHbI TOJBKO Te€  OOBEKTBI, KOTOpBIE
HaOJTIOJATMCh HEOAHOKPATHO.

1. OObekThI, HE MOKa3aBIIKe OTKJIOHEH!s BecoB, AP = 0°:

3Be3nni: OAQl, aAur, aBoo, aCyg, aHer, aOri, aTau, BCem, yCas, 61 Cyg.
Hedeunsr: NAgl, S Sye. Iynscap CP 1133 JIpyrue oObEKThI: IAPOBOE CKOILIEHHE
M13, otkpeiTbie ckorueHus: Scnu, x Per. Tymannoctu Jlupel u OpuoHa, rajakTUKU
M 82 u Ceiigpepra NGC 1275, a u3 nnaner - CaTypH.

2. Maneie otknonenust A¢d: 2-3°. Tamakruku: M81, CKOIMIeHHE TajakTUK B
Virgo NGC 4594, TymaHHOCTb AHIPOMEBL.

3. 3unauutenpubie oTkioHeHus: Ad: 3-5°. aCMa, alLeo, nCas, Gesbie KapIuKu:
W 1346, Hert z3,z43, ucrounnk Cyg X-1 u ralakTH4eCKuil HEHTP.

4. Bombmoe orkioHenue nmaer OCMi.. AP=9°, «kak cpennee u3 14
HaOJFOTeHUIA.

5. U3MeHsAImuecs: OTKIOHEHHUS:

Jlyna maer He3aBuCHMBIE OT ee (a3bl, KpaiiHe HeperyJsipHbie A , B mpenenax
or 0 no 4° Benepa mnokasama eme Oomee cuibHbIe H3MeHeHHsi AQ: or 0 1o
12°"(Kossipes, 1977, ¢.218-219).

BmecTo HepaBHOIUIEYEr0 KOPOMBICTA B KPYTHJIBHBIX BECax MOXET OBITh
HCIIOJIb30BAaH CIUIONIHOM OJHOPOAHBIM 1WCK,  MOJABELIeHHBIH 3a meHTp. "Ha
CTEKJITHHYIO KpBIIIKY (yTisipa ¢ OUCKOM OBIT TMONOXKEH  TOJCTHIA 3KpaH C
OTBEPCTHEM HaJA TOYKOH mozaBeca AucKa. biaromapst Takoi 3amure MOXHO ObLIO
NeCTBOBaTh IMPOLIECCOM TOJILKO Ha TOYKy mozaseca. llpu ocymecTBieHHH
MpPOIECCOB ... AMCK MOBOpadymBaeTcs... JUis ycrexa OmbITOB HEOOXOauMa BO3MOXKHO
OonpInasi OHOPOIHOCTh MarepHaa JucKa... 1103TOMy MpUMEHSUIUCH JeTKUe TUCKU
U3 NMPECCOBAHHOIO, HE MPOKATAHHOTO KapToHa. Ha amcke He momycTHMa Jake depra
U U1 (PUKCAIIUH MTOBOPOTA MPHUXOIMIOCH OTPaHUYHUBATHCS HEOOJBINOW OTMETKOH Ha




ero kpae" (tam xe, ¢.220). "[Ipm ucmapeHMH aneToHa HaJ TOYKOHW IOABECa
MOJTYYHJICSI TIOBOPOT JMICKA HA HECKOJBKO I'PaaAycoB... SICHOrO MOHUMaHHUs NeHCTBUS
sToro mpubopa He ymanoch aocturHyTh'(Koseipes, 1982, c.65).

"BeposiTHO, MPH aCTPOHOMHYECKHX HAOJIOACHUSX OUCK UMEeT MpeuMyINecTBa
B CpaBHEHUU C HECUMMECTPUYHBIMU KPYTUJIBHBIMU BE€CAMU. TIPpU pa60Te C ITHCKOM
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Puc.2. YactHoe nyHHOE 3aT™MeHuE ¢ 13 Ha 14 maprta 1979 roga. Kpusas nosopora aucka. Bpemsa
BcemupHOE (Kosbipes, 1982).

1. Hagano momyteHeBOTO 3aT™MeHwmS; 2. Hauamo TereBoro 3armenns; 3. Hambomsmas ¢asa; 4. Konen
TCHCBOTO 3aTMCHHS, 5. Hauano BBIXOJA U3 MOTYTCHH,

3B€3/ly HAJ0 IPOEKTUPOBATH HA COBEPLIEHHO OIPEJEICHHYI0 TOYKY €ro
nongeca"(Koseipe, 1977, ¢.220). "Bo Bpemsi 3aTMeHusi nmoepxHOCTb JIyHBI Ha
KOPOTKOE BpeMsl - MOpsiAka COTHU MUHYT - oxyaxpaercs ot 100°C mo —120°C u
BHOBb pas3orpeBaercs 10 MpexHeW Temmneparypel... Bo Bpems 4acTHOro, HO C
Oonbinoii ¢asoit (©=0,86) nmynHoro 3atmenust ¢ 13 Ha 14 maprta 1979 ronma Takue
HaOmroneHust OplmM  mpoBeneHbl ... Bo Bpems 3aTMEHMs AWCK... HAaxXOIWICS B
JIOCTaTOYHO CTAOWJIBHBIX YCJIOBHSAX IOJIYNOJABAJbHOrO mnomemenus. OTcueTsl
MOBOPOTA JMCKA ... IMPOBOAWIMCH 4epe3 mATb, necatb MuHyT" (Kosbipes, 1982,
c.65). Ha puc. 2 mpuBeneHbI yribl MOJIOKEHHUsS MapK{, HAHECEHHOH Ha IHCK.
ITocTpoeHHbple rpaduKy MOKA3BIBAOT, YTO H3MEHEHHWE OTCYETOB IOSIBHJIOCH
NEHCTBUTENIBHO TOJIBKO MOCNe HawOobineil (ha3bl, KOrAa HA4YalOCh pPa3OrpeBaHUE
Y4aCTKOB JIYHHOW NOBEPXHOCTH, OCBOOOXKIOEHHBIX OT 3eMHOWl TeHu.  Bropoe
M3MEHEeHHE X0J1a MOKa3aHUH MOJIy4YUIIOCh PH BbIxoje JIyHbI U3 MOJyTeHH, KOraa Ha
JYHHOH NOBEPXHOCTU CTaj0 BOCCTAaHABJIMBATBCS HOPMAJbHOE  COJIHEYHOE
ocsereHue" (TaM xe, c.05).

Cnenyromue nBe  1muTathl B3sAThl 43 Jokiana B.B.Haconosa "Bpewms
¢usngeckoe u xu3Hb [puponsr" (19856, ¢.3,4,15), npounrannoro 6 nexadps 1985 r.
Ha O0LIEMOCKOBCKOM CEMUHApPE IO U3YyYEHUIO MPOOsIeM BPEMEHU B €CTECTBO3HAHUU B
MockoBckoMm yHuBepcuteTe. B.B.HacOHOB - akTMBHBIM YYaCTHUK MHOTHX OITBITOB
H.A Ko3eipeBa u Ommwkaitmuit ero copariuk. H.A. KosbipeB ormeuan: "Pabota
B.B.HacoHoBa mpugana ombITaM BBICOKYIO crereHb HaaexxHocTu..."(Kozyrev, 1971,
c.119).

"O naGopaTOpHBIX OIBITAX C PACTEHHMSIMH CIIEAYET pPacCKas3arb MOJpoOHee.
OnbITbl NPOBOAMJIUCH HA KPYTHJIBHBIX HECHUMMETPUYHBIX CHUCTEMAaX, B KOTOPBIX
CTpeNKH U3 )KacMuHa, OamOyka M CTekyia ObLTH MMOJBENIeHb! HA KAIPOHOBBIX HUTSIX,
a TaKKe M Ha KPYTWIBHOM AMCKE U3 IUIOTHOH Oymarn. Cucremsl ObUTH 3aKIIFOYEHBI
B OJKECTSIHblE IMIIMHAPUYECKHE KOXYXH C TEepMETHYHO YCTAaHOBJIEHHBIM CBEPXY




CcTeKJioM 11 HaOmomeHus. B omblTax ydacTBOBamM MHOTHME pacTeHHs (sS0JI0HS,
rpyla, JIMMa, KalTaH, KJIeBep, ONyBaHYHK, MATIMK U APYrHe), MPOU3PACTAONINE HA
tepputopruu IIynkoBO U COpBaHHBIE B pa3HOE BpeMs roaa. MeToauka SKCIepuMeHTa
ObUTa CIeyIoLIeil: pacCTeHNs PUHOCIIINCE B JTAOOPATOPHIO, PACKIIA/IbIBAIIUCH HA
CTOJie, KaXAO€ OTAENbHO, BBIIEPKUBAIUCH HEKOTOPOE BpeMsi M IMOCIE 3TOTrO
KJIAJIUCh BEPLIMHOMN WJIM CPE30M y Kpas KPYTHJIbHBIX BECOB Ha PACCTOSIHUHM OKOJIO
30° or HampaBneHust CTpesKu (MM YCIOBHOTO HHAEKCA JHCKA) MOOYEPeNHO C TOM 1
OPYroi CTOPOHBI OT Hee... B monmasisitoneM OOJILIIMHCTBE ONBITOB PACTEHUS AaBaJIU
OTKJIOHEHHUS] KPYTHJIbHBIX BECOB M JTUCKA, HO MOBTOPEHHsS Pe3yJbTaTOB AOOHBATHCS
HE yJaBajoch. 3Ha4eHUs1 S5TUX 3((EeKTOB OTINYAIHCH HE TOJBKO KOJIMYECTBEHHO,
HO U 1o 3HaKy. KOHTpPOJIbHBINA MpOLECC - UCMAPEHHE alleTOHA C BAaTKU - BCEraa
MOKA3bIBAJL... OTKJIOHEHHE CTPEJKH BECOB B CTOPOHY OTTAJKUBAHHS, a BpaIleHUE
IUCKa MO YacOBOM CTpenke... 3HadeHus 3((EeKTOB OT PacTeHUl B pa3HOE BpeMs
rona xomebamucy ot 1-2° 1o mourn monHOro oGopoTa, mpH 3TOM 3HAK S(bdeKTa MOr
OBITh pa3muuUHBIM... B TepBBIi MOMEHT IOCiE CpbIBA PACTEHHE...  BBI3bIBAET
OTKJIOHEHHE CTPEJIKHM BECOB B CTOPOHY OT pacTeHus. Ha cpese u BeprunHe pacTeHHs
3HaK 3¢ (dekTa OocTaeTcss OAMHAKOBBIM, a KOJMYECTBEHHbIE 3HAYEHUs OTJIMYAIOTCS
Mmano. Bo Bropoii mepuon... credenb mpoaorkaeT OTTANIKUBATH CTPENKY KPYTHIIbHBIX
BECOB IIOYTH C TOH XX€ CHJIOM M MHTEHCHUBHOCTBHIO (BCErla pOBHO HMyMEpPEHHO), a
BEpIIMHKA HAYMHAET MPUTATHBATH €€ OYeHb AKTHUBHO, MHOT/AA ITyJIbCUPYIOIUMHU
Toukamu... Hanpumep, BeTka sSIOJIOHM B I[BETY HAKaHYHE COpOCa JIETIECTKOB MOXET
nate abdexr mupuTskeHmst mopsiaka 250-300° B Teuenne 5-10 muH. OGBIUHBI
3¢ et OTTaNKMBaHMS I BETKH sOI0HH nesxuT B mpeaenax 10-30° u mposiisercs
NpUMEpHO 3a TO ke Bpems... B 1983 roay y mynkoBckux siOJOHB ObLT OTMEdeH
OCEHHUI MepHOJ MOBBIIIEHUS] AKTUBHOCTH. HO M3BECTHO, 4TO sI0JIOHM MMEHHO B 3TOT
MepuoN 3aKJIabIBAIOT OCHOBY yposkas Oyaymero roma. JledCTBUTENBHO, yposkai
ssonok B IlynkoBo B criexmyromeM rofgy ObUT OY€Hb BBICOKHM. Ocennue
HaOmroneHusi... 1984 roma Takol AakTHUBHOCTH y SIOJOHb HE TNOKA3ald M JIMIIb
OTJIENbHBIE PACTEHUS JAIH ypOXKaid si0JOK JeToM... XapaKTepHO, YTO 3HAYUTENIbHOE
yBEJINYCHNE KOJMYECTBA PACTEHHUH B OINBITE MPAKTUYECKU... HE TIOBBIIIAET 3HAYEHHE
s¢dexra"."Beui0 yCTAaHOBJEHO... YTO OOBIYHASI AESTENLHOCTH YEJIOBEKa MaJjio
H3MEHSIeT COCTOSTHHE U3MEPHUTEIIbHBIX CUCTEM... B 00JIe3HEHHOM COCTOSIHUU YEJIOBEK
OYE€Hb AKTUBHO B3aMMOJIEHCTBYET C H3MEPUTEIIbHBIMU CHCTEMaMH, NMpUYeM JIeiCTBHE
5TO HAYMHAETCS 3HAYUTENIbHO PAHbIIE TOTO MOMEHTA, KOT7/Ia YEeJIOBEK 3aMedaeT CBOe
3aboneBanne. bpum cnyuan, korma Mbel ¢ H A K03bIpeBBIM yCTaHaBIMBAIN CBOU
npocrynHeie 3a0oneBaHusi 3a 1-2 1OHS OO TOrO MOMEHTAa, KOTAa HAYMHAJIOCH
HEIOMOTaHHEe W IMOJHUMAaNach Temmepatypa teiaa. OcoOeHHO CHIIbHOE BO3JeiCTBHE
Ha W3MEPHTENNbHbIE CHCTEMbl OKA3bIBAET UEIOBEK B COCTOSIHUM SMOLMOHAJIBHOTO
BO30ykaenust. Hampumep, mpu ureHun Tekcta jrobumoro "®aycra" Huxomait
AJNeKCaHAPOBUY MOT OTKJIOHSTH CTPENKy KPYTWIBHBIX BecoB a0 40 u Oonee
rpajycoB.
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Puc.3. HabnroaeHue n3MEHEHHI COMMPOTHBIICHIUS MPOBOIHUKA MOA AcHCTBHEM 3Be3abl OLeo, CarypHa
Mapca (Kozsipes, 1977).

B TO ke BpeMs MareMaTHUYeCKHe OIepaliid B yMe€ OTKJIOHEHHsS CTPEJIKH, KaK
[IPaBUJIO, HE MOKA3bIBAIH".

2.2. Peaucmopui

"V pe3ucropa, HaXOISIIErocs PsiIOM C OOBIYHBIM JTA0OPATOPHBIM MPOLIECCOM,
TakuM, Kak MCIApEeHHE alleTOHa Ha BaTe, PacTBOPEHHME caxapa B BOAE U T.IIL,
HaOJIFO1aIOCh OTHOCHTEIbHOE H3MEHEHHWE CONPOTHUBJICHUS B INECTOM HIIH ISITOM
3HaKe WJIM JaXe B YETBEPTOM B Ciydae  pe3ucropa ¢  0co00  BBICOKHUM
temmepaTypabM kodddummentom” (Koseipes, 1982, ¢.62).

"... bpua HaiineHa... mpoctasi (pu3WYeckass CHUCTeMa, OCHOBAaHHAs Ha
W3MEHEHHUU... DJIEKTPUYECKOrO COMPOTHUBJIEHUS IIPOBOAHUKOB. OIJTH H3MEHEHUs
pPEeruCTPUPOBAINCE...  TaJIbBAHOMETPOM IO CXe€Me€ MOCTHKAa YHUTCOHA... YTOOBI
cOOMIOANOCh yCIOBHE HAWOOJNbIIeH YyBCTBUTENBHOCTH MOCTHKA, BCE €ro 4YeThIpe
CONMPOTHUBJICHUSI  OBIIM  B3STBl  PABHBIMH  BHYTPEHHEMY  COIpPOTHBJIEHHUIO
rajpBaHOMeTpa... Ha MocTuk momaBanoch crabmiu3upoBaHHoe HampspkeHue 30 B,
IpH KOTOPOM OJHO JeJieHHWe IIKallbl TajbBAaHOMETpPa OTBEYaJI0 H3MEHEHHIO
CONPOTHUBIIEHUs HA 1,4*10'20M, uto cocrasnser 3*10° otHocHTenBHOTO H3MEPEHUsI.
Jins ynBoeHus 3pdexra ConpoTUBICHNUS, B3SThIE B MOCTHKE HAKPECT, PACIIOJIarajinch
psiaoM, oOpasys ABe maphl, KaxKAasi M3 KOTOPBIX 3aHMMAJIa TUIOIATh 15x15MMm>.

Bo uzbexxaHune TemMnepaTypHbIX BIMSIHHA OHU OBLTH MOMELIEHbI B KAPTOHHYIO
TPpyOKy C JAepeBsIHHBIMH 3aryIylIKaMH, KOTOpas Oblla BCTaBJI€HA BHYTPb TpPeEX
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TFOPAJIeBBIX TPYOOK, 3aKPBITBIX KPBIIKAMU TOXe W3 aAropais. [IpoTuB  Kakmon
nmapbl CONPOTUBJICHWH B MIOpajeBbIX TpPyOkax ObUIO TPOCBEPIIEHO OTBEPCTHE
auamerpoM 15 MM,  3akneeHHoe Oymaroi. Ilpm 3THX yCIOBHSIX TNOKa3aHHS
rajpBaHOMETpa Aake B OamrHe TeyecKoma ObLTM JAOCTATOYHO YCTOHYMBBIMH. Bcee
IIPOLIECChI, H3Jy4aBIIME BpPEMs, BbI3bIBAIM YMEHBIIEHHE CONPOTHBIEHUS, a
oOpaTHbIE MPOLECCH €ro YBEIMYMBAIM B IpelesaX HECKOJbKHX EeJIEHHH IIKaJIbl,
9TO COOTBETCTBYET OTHOCHTENHHOMY M3MeHeHmo mopsiaka 10°-10°" (Kossipes,
1977,  ¢.222-223). H.AKossipes mosicasier (1977, ¢.214-215): "IIpouecckl,
YBEJIMUYUBAIOIUE SHTPOIMUIO TaM, [I/€ OHU IPOUCXOAST, M3JIy4aroT BpeMs. ITo,
HampuMmep, Takhe IMIPOLIeCChl, KakK pa3orpeB Tena, TasHUE JbJa, HCIapeHue
JKUAKOCTEH, pacTBOpPEHHUE B BOJE Pa3JIMYHBIX BEIECTB U JaXKe yBsAaHUE PACTEHUN.
IIpoTuBOMONIOXKHBIE )K€ UM MPOLIECCHl HAIIPUMEP OCThIBaHHE Tela, 3aMepP3aHUe BObI -
norJIomaroT Bpems...". "AcTpoHOMHYECKHe HAONOAECHUS C 3THUM MpubopoM ObuM
ocywmecTtBiaeHbl Ha Teneckone MTM-500 B 1976 r. W3obpaxkeHune  3Be3MbI
MPOEKTUPOBAIOCh Ha Oymary OmHOro m3 otrBepcTuil TpyOku... CBer 3Be3npl, Kak
OOBbIYHO, YCTpaHsICS TOHKHM »KpaHoM. Ha puc.3 wn3o0pakeHbl pe3ysbTaThl
HaOmromeHust Tpex Houel... PucyHok mnokaseiBaer, uro CaTypH, Kak H Ha
KPYTHJIbHBIX Becax, He BbI3biBal 3¢ ¢dekra... 3Be3ga xe OLeo B cooTBeTcTBUU C
NPEeXXHUMHU HAOJOACHUSIMU...[IOKAa3a/la COBEPIIEHHO OTYETJIUBOE [eHCTBHE Ha
npubop. Mapc, kak M [pyrue IUIaHEThl 3€MHOW TPYyNIbL,  JaeT IePEeMEHHbII
s dexr..."(Ko3wipes, 1977, ¢.224).

"Pa3HOCTh MEXJy HCTHMHHBIM M BHUIUMBIM IIOJIO)KEHHEM 3BE3/bl I0O3BOJISIET
BBIYMCIUTD €€ IapajulakC IpPH  M3BECTHOM COOCTBEHHOM  JABIDKEHHH.
CootBercTByromue HaOMOAeHUs ObUTH MpoBeAeHbl Ha SO-mI0HMOBOM  pedJiekTope
Kpbimckoii actpodusmuueckoii obOcepBatopun B okTsai0pe 1977 r. BosneiictBue
BPEMEHHU PErucTpUpPOBAIOCh MO HM3MEHEHHUsIM 3JIEKTPOIIPOBOAHOCTH  PE3UCTOpA...
Pesynpratel  HaOnromenuii mpuBeneHsl B Tabnl, B KOTOpOH  COMOCTaBIIEHBI

HAaOJFO/IEHHbIE CMEIEHUs] HCTUHHBIX ITOJIOKEHUI
3Be3] ¢ npenserdecieHHbIMA. CkaHuposanue JIyHbI
5TUM METOJIOM IIOKAa3aJ0 BBICOKYK) aKTHBHOCTb
kparepa Anb(OHC Kak pa3 B TOM MecTe, rne 3
HOsiOpst 1958 r. HaOmonmanoce HCTEYEHHE Ta30B.
AKTUBHBIH oO4ar OOHapy)XMBa€T M BHYTPEHHUI
ckiaoH kparepa Apwucrapx" (Kossipes, Haconos,
1978, c.168).

"Moct VYwuTCOHa CTPOMJCS Ha OCHOBE
METAJUIOIUIEHOYHBIX PE3UCTOPOB 1, [z, I3, Ia
(puc.4)... ¢ conporusieHusMu 5,6 KOM, UMEBIIUMHI
MOJIOXKUTENIbHBI ~ TeMIepaTypHelid KO3 uumeHT
1.5x107* ... Jlns BeIpABHMBAHHS ILI€d MOCTAa Ha

BXOJI€ CO CTOPOHBI MCTOYHUKA MUTAHUS BKJIFOYAJICS o E &
MarasuH CONpPOTUBJIEHUH ... JlabopaToOpHBIE ONBITHI

p parop .. |Puc.4. Moct Yurcona (Ko3sIpes u
MOKa3alJiy, uyTO0  CTa0MJIBHOCTL  IMOKa3aHWi

Haconos, 1978).

rajJbBaHOMETPA 3HAYUTENBHO YIYYINAETCs, €CIH B
MOCT BHECTH IUIACTUHKH W3 aJFOMHHHS OOBEMOM B HECKOJBKO KyOWYecKHx
CAaHTHMETPOB TakK, KaK 3TO MMOKa3aHo Ha puc.4 (a2 u a4)..."(tam xe, c.172-173).
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"Jra merogmka 0e3  CyIIeCTBEHHBIX M3MEHEHHWH TPHUMEHsJIach M IIPH
HaOmoneHusix 1978 r.(tabm.1), mpoBeOEeHHBIX BECHOW... W OCEHBIO...MPU OCEHHHX
HaOMIOAeHUsIX ObLTH BHECEHbl HEKOTOPbIE YCOBEPIIEHCTBOBAHUSI B CHCTEMY MOCTA.
Pesuctopbsl MocTa, B3ATbie C OOJBIIUM TOJIOKUTEIBHBIM  TEMIIEPATyPHBIM
k03¢ uireHToM, ObLIH XOPOLIO MOJOOpaHbl MO COMPOTHUBJIEHUSIM U 3HAYEHUSIM
sToro kod¢p¢uruenta. CucremMa oOkazamach XOPOLIO CTAOMIM3MPOBAHHOW, HYTO
MO3BOJIMJIO  YCTPAHWUTh M3 LEMH ATIOMHUHHMBBIE IUIACTUHKH... M TIOBBICHTD

HamnpsbkeHue B Mocty ¢ 30 go 60 B.

Tabnuya 1. CMCIICHHA aCTPOHOMHYCCKHX OOBCKTOB B CCKYHIAX, HAOMOJACMBIC C TIOMOIIBEO
AKTHBHBIX CBOUCTB BPEMCHH H PACCUMTAHHBIC COTIACHO KATAJIOTy TPHIOHOMETPHUCCKHX IIAPAJLIIAKCOB
JioxeHkurca. OmmOKH, COCTABIAIOIAC PA3HOCTH HAOMIOACHWI W PacucTOB, WMCKT, KAk
TpaBUIIO, BeMuuHy 2-3", T.¢. mopsmok mupuHel memm (mo: Koseipes, Haconos, 1978; Ko3sipes,
Haconog, 1980)

3Be3ma Pacuer HabmroncHne OumoOka
eAnd -41+4 -38 3
nCas 1 0 -1
oCet -23 -26 -3
aTau -7 -5 2
O°Fvi -48 -50 -2
aCma -7 -5 2
£Gem -16+1 -19 3
BGem -17+1 =20 -3
aCmi =12 =12 0
Venus 36 37 1
alLir 3 5 2
nPey 12+2 14 2
&Arg 39+13 40 1
BPeg 25+13 26 1
10UMa -29+1 -28 1
alLeo -32+4 -35 -3
alLeo —24+4 -26 -2
JBOO -43+7 =50 -7
eBOO -32+6 -35 -3

B pesynbraTe 4yBCTBUTEIBHOCTh CHCTEMBI OKa3aJaCh IMOBBILIEHHOH MOYTH Ha
nopsinok” (Koswipes, Haconos, 1980, ¢.77).

Oxcnepumentsl H.A Ko3plpeBa ¢ HCHOJB30BaHMEM B KaueCTBE MAaTYHKA
METAJUIOIUIEHOYHOI'O PE3UCTOpa MOBTOPEHBI B mocneanue rogael. Hu oxgHoro ¢akra,
npotuBopedamero HaOmonenusm H.A KospipeBa O AMCTaHIIMOHHOM BO3NEHCTBUU
3Be31 Ha pe3uctop, He oOHapyxkeHo (JlaBpeHTbeB u ap., 199006). Hmeer mecto
BO3feiicTBue HCTHMHHOro mnojoxeHus: CoJjHIIa Ha pe3UCTOp,  HAXOASINUNCA B
¢doxkanpHOM TUIOCKOCTH Teneckoma-pednexropa (JlaBpentbeB u np., 1990a).
MHoOrouncneHHble HETPUBHAJBHbIE aHOMAJIHH Obutn OOHapyXeHbl H IIPU
CKaHMPOBaHUM 3Be3MHOro Heba nmatumkoMm Ko3sbipeBa B BHAE METAJUIOIUIEHOYHOIO
pe3ucTopa B CrienuanbHON npuemMHoi cucteme (JlaBpentses u ap., 1992).

2.3. @omorremernmeol

"JlBa BO3MOXXHO Oo0yiee OJMHAKOBBIX (POTO3J7IEMEHTa OBUIM YKpEIUleHbl Ha
BHYTPEHHE! CTOPOHE KPBIIIEK, 3aKPhIBAIOIINX TPYOKy, B CepeauHy KOTOPOH uepes
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oTBepcTHe Oblla BCTABJEHA JaMrouyka kapMmaHHoro (onaps. Ilmoc — omHOro
(hOTOdIEMEeHTa MPUCOETUHSIICS K MHHYCY OPYTOro, ¥ MEXIy 3THMH COeIUHEHUSMU
ObLT BKIIOYEH TrajbBAaHOMETD.. C LeHoif omHoro nememms 2x10°A. Ilomsoe
paBeHCTBO paboThl HOTORIEMEHTOB, IPH KOTOPOM rajibBAHOMETP HE MOKA3bIBAJI TOKA,
JNOCTHUTaJIoCh auadparMupOBaHMEM IMAJaBIIEr0 HA HUX CBeTa OT jammodku. Ilpu
OTHX YCJIOBUSAX IaJIbBAHOMETDP IOKa3ajl, 4YTO HeﬁCTBI/I'TeJ]bHO MPOUCXOOAUT USMCHCHHE
paboTel (oTO3MEMEHTa, KOrna BOJM3M HEro OCYIIECTBJISIETCS HEKOTOPBIA MpPOLECC.
HabnronaBiuvecst OTKJIOHEHHUsS! rajibBAHOMETpa ObUTH MOPsiIKA HECKOJbKHX AeJIeHUil
ero uikael. ClienoBaTenbHO, MPHU TOKE OT ()OTOIIEMEHTOB COJIHEYHOI OaTtapen OKoJIo
1 MA OTHOCHTEJIBHOE H3MEHEHHe PaboThI (hoTosmemenTa coctapmano 10°-10°.. Bee
IIPOLECCHI, KOTOPBIE OTTAJIKHUBAIOT CTPEJIKY KPYTUJIBHBIX BECOB U U3JIy4alOT BPEMs,
ocnmabnsin  paboTy  (OTOIJEMEHTa, TMPOLECCHl K€, MOTJIOMAKLINE BpeMs,
cnocobctBoBaiu ero pabore" (Koswipes, 1977, ¢.222).

2.4. Ilvezornemenmot

"B nabGopatopum Obuta HCCleIOBaHA e€Ile OJHA CHCTEMa, OCHOBAaHHAs Ha
W3MEHEHHH YIPYIUX CBOWCTB IUIACTUHKMA KBapua IO WM3MEHEHUIO YacCTOThl €€
coOcrBeHHbIX KojeOaHuit.  CpaBHHBAJIUCh YaCTOTHI KOJIEOAHMH JABYX TaKHX
IUTACTUHOK, 3aKJIFOYEHHBIX B OTHENbHbIE (YTISApBl € OTKAYEHHBIM BO3IYXOM,
coOCTBEHHAasi 4acToTa KOTOPBIX cocrasiisia okosio 11 Mri Okasanoch, 4To moja
NeMCTBUEM NPOILIECCOB, M3JYHAOIINX BPEMsl, HaCTOTA KOJeOaHW YBEINYMBAETCS HA
BEJTMUMHY MOPSAAKA OJHOIO TepIa, 9TO COCTaBisieT 107 OTHOCHTENBHOIO H3MEHEHHS,
OpHako 5Ta cUCTeMa OKaszajach OYeHb HECTAOWMJIBHON M HE yOaBaJioCh AOOUTHCA
BO3MOJKHOCTH €€ npaktudeckoro npumenenus" (Kossipes, 1977, ¢.224).

2.5. Pmymmnuwiii mepmomemp

"TIpu uccnenoBaHWUU BIUSIHUS BPEMEHH Ha 3JIEKTPOIPOBOIHOCTh PE3UCTOpPA B
Ka4yecTBE CTAHIApTHOIO Ipollecca.. IPUMEHSJIOCh WCIApeHHe aleTOHa Ha
paccrossHuu 10-15 cm
oT U3JTy4aeMOoro
pesuctopa.  Onnaxo Caxap pa3Memas
IpoLecc  HCIapeHus
MOIKET OKa3aThb
BJIUSTHUE Ha
PE3UCTOp... U CaAMBIM
TPHUBUAJIbHBIM
obpazom, Omaromaps
IIOHM>KEHUTIO
TEMIIEPATYPHI,
NPOUCXOIAIEMY IPU

Temmneparypa, °C

Cxxaras npy xuHa

1 1

10 20 30 40 Bpems,
MHH

L1

|
4
0

HCITapCHUH. YUTOOb! |pyc 5. Wsmererme nokasarmus TepMoMeTpa BexMana npu pacTBOpEeHUH
y4ecTb 3TOT 3(QEKT |caxapaum B mpucyTCTBHE CixaToi npyxumsl (Kossipes 1982). 1. Caxap
OXJIAXKICHUS, ObLia |mocrasiew, 2. Caxap pasmeman, 3. Caxap cusr, 4, TpyxuHa
nmocTaBicHa, 5. [Ipy:kuHa cHATA. JIeneHrE TeMIEpaTypHOH MIKATIBI

caejaHa MOMbITKA
0.01°C.

OPSIMBIX ~ U3MEPEHUI
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TEMIIepaTypbl B OKPECTHOCTSIX HCHAPSIOLIErocs aleTOHAa IOCPEACTBOM PTYTHOIO
tepMmomerpa bekmana c nenoii nenennss mwkaiasl B 0,01 rpax. Ilepseie ombiTel 63
TEIJIOBOM 3allUThl MOKA3ajM MaJeHue TeMIepaTypbl Ha HECKOJBKO COTBIX TIpanayca,
IOCTaTO4YHOE, dTOObl  BBI3BATH MNOYTH BCe  HAOMIONABIIMECS  W3MEHEHWs
3JIEKTPOINpPOBOAHOCTU pe3ucTtopa. OnHAkKO U IpU TEIUIOH30JSALIMU Pe3UcTopa
TEPMOMETP MPOAOJDKAN MOKA3bIBATh NMPAKTUYECKH TO K€ MajieHHe TeMIIepaTyphl.
DTO yAMBHUTEIbHOE HA MEPBBIA B3TJSIT OOCTOATENBCTBO IOKA3aJI0, YTO TEPMOMETP
pearupoBaJl He Ha H3MEHEHHE TEMIlepaTypbl, a Ha W3JIyYeHHWE BpPEMEHMU IIpHU
WCTIAPEHUH alleTOHA, KOTOpOE... BBI3BIBAJIO CXKaTue PTYTHU. JlanbHEWIne OIbITHI,
NpOBefeHHbIe  C OOJBIION OCTOPOXKHOCTBIO, TOATBEPIMIIM 3TO 3aKIIFOYCHHUE.
KapTtonHast TpyOka, B KOTOPYIO BXOZMJIA YaCThb TEPMOMETpPA C Pe3epBYyapoOM PTYTH,
OblJIa OKpyK€Ha BaTOW M OMyIIeHa B CTEKIsHHYK koyOy. IIpoOHbIii mpouecc
OCYIIECTBIISIIC BOJIHM3HM KOJIOBI, a OTCYET BBICOTHI PTYTH B KaNMILISIPE OMPEAEIIsUICS
M0 TeMIEPaTyPHOU LIKajle U3 APYroil KOMHAThI 4epe3 3aKpbiToe OKHO. BricoTa pTyTH
yMeHbIIIalach TNPU PAcCTBOPEHUHU caxapa B BOJAE YCTOSIBLIEHCS TeMIepaTypbl U
yBEJINYHMBAJIACh, KOTJa BOJHM3M TepMOMETpa IMOMEINalach CKaTas 3apaHee MpPYy>KHUHA
(puc.5)... oTHOCUTENbHBIE H3MEHEeHHsI 00BEMa U MJIIOTHOCTH PTYTH OKa3AJIMCh TOTO K€
MOPsIZIKA, YTO U OTHOCHUTENIbHbIE W3MEHEHUs 3JIEKTPOIPOBOIHOCTH PE3UCTOPOB. .

TepmomeTp bekmana nokeH pearupoBaTb M Ha aCTPOHOMHYECKUE SIBJIEHUS,
XOTsl, KOHEYHO, HET HUKAKOW BO3MOYXHOCTU INMPHMEHSTh €ro B OalrHe TejecKoma.
OnHako MOXXHO HaJesTbCs, YTO B 3aKpbITOM IIOMELIEHMH C  TOCTOSIHHOM
TEMIIEpaTypol yAacTCss 3aMeTHTh €ro pPeakUWI0 Ha Takhe Onm3kue K 3emiie U
MHTEHCUBHbIE SIBIEHUS, KaK, HampuMep, JyHHOE 3aTMeHue. Bo Bpems 3aTMeHus
MOoBepXHOCTh JIyHbI 32 KOPOTKOE BpeMs -NOPsKAa COTHU MUHYT - OXJIaXAaeTcs OT
100 1o -120°C u BHOBB pasorpeaercst 10 npekHen Temnepartypsl. [lepsolii mpowecc
CONPOBOKIAETCsl TOIVIOIEHWEM BPEMEHM... Ha 3eMJle 3TOT IMpPOLeCC HE JIOJDKEH
OKa3blBaTb 3aMETHOIO AeWcTBUsA. BTOpoill ke mpouecc - pas3orpeBa MOBEPXHOCTH-
COTIPOBOXKIAETCS M3JIydEHHEM BPEMEHH, KOTOPOe MOXeT ObITh 3aperHCTPUPOBAHO HA
3emyie CHCTEMOM NOCTaTOYHOIN UyBCTBUTENILHOCTH. B0 BpeMsi 4acTHOro, HO C
Oombineit ¢aszoit (D=0,86) nayHHOrO 3aTMeHus..  Takue HaOmIOAeHWs ObLTH
IIPOBEJIEHBI C IOMOIIIBIO TepMoMeTpa bekmana. ..

Bo Bpemsi 3aTMeHHMs... TEPMOMETpP HAXOMWICS B JOCTATOYHO CTAOMIIBHBIX
YCIOBUSIX IMOJYNOABAJIbHOrO MoMelneHus.  OTcuersl... NOKa3aHUN TepMoMeTpa
MPOU3BOMIINCH Yepe3 TMsATh, NecATb MUHyT... [loctpoeHHble rpaduku (puc.6)
MOKA3bIBAIOT, YTO M3MEHEHHE OTCYETOB IOSIBUJIIOCH NIEHCTBUTENBHO TOJBKO IOCIE
HaunOoubInel (aspl, KOraa HA4ajJoCh Pa3orpeBaHUE YYACTKOB JIYHHOH MOBEPXHOCTH,
ocBoboxieHHbIX 0T 3eMHoM TeHn" (Ko3bipes, 1982, ¢.63-65).

s~ I\ - o~ |~ 0.00

YN R \’\/-\ ' &
1

-0.01 - &
|
-0.02 4 2
=2
18 19 20 21 22 23 0 &

BeemmpHOE BpeMms, 9ack

Puc.6. 3meHeHne nmokazanmii Tepmomerpa bekmana. Bpemsa scemupnoe. (Ko3sipes, 1982).
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2.6. Tepmonapa

"... I3-3a OONBIIOH MIOmAaaN aKTUBHOTO CJIOSI PE3MCTOpa Helb3sl JOCTHTHYTh
BBICOKUX TOYHOCTEH... M3MEPEHHWH... U BO3HHUKJIA HEOOXOAMMOCTb CO3/1aTh TaKue
JETEKTOPBI, KOTOPbIE MO3BOJWIH Obl YBEIHMYUTh TOYHOCTH U3MEPEHUI Ha MOPSIOK
Boie. K Tomy ke n3-3a O0JIbIIOI MHEPIMH PEe3UCTOPOB MOCTUKOBAS CX€Ma He MOTJa
obecneunTh aBTOMATHYECKOH 3aIUCH Pe3yJIbTATOB H3MEPEHH.

JlnutenbHble MOMCKH TAKUX JI€TEKTOPOB MPUBENN HAC K CUCTEMaM Ha OCHOBE
KOHTaKTHBIX MAap JBYX METaJUIOB B KadecTBe [eTeKTOpoB. ba3oBelM HX IBYX
METaJJIOB  SIBJIAETCS MeIb... a TMapHbIM K HeW MeTal, CHOCOOHBIH K
CBepXmpoBoAUMOCTH ( HHOOWIA, CBUHeW, 0JoBO). Hawmny4mwue pe3ynbTaTsel B
nporecce SKCIUTyaTauuy B 1abOpaTOPUH MOKA3aJId Mapbl HA OCHOBE OJIOBA M MEIIH. ..
aBTOMAaTHYeCKasi 3amuch 1o 3Be3ge OBoO Obuta monyuena B 1981 r." (puc.7)
(Haconos, 1985 a, c.17).

JlaGoparopsuble "HaONMOAEHNS MTPOBOIMIILACE 10 CIEAYIOIEH METOIUKE.

KonTakTHast mapa ¢ miomanb0 KOHTAaKTa 0,02vMM° B JUIHHOH BCTAaBKH ONIOBA
okosio 15 cm u ee comporuiaernuem 0,550M ycraHaBnuBasiach Ha JabOpPaTOPHOM
CTOJIe Ha BbICOTE 5 cM. Jlyisl 3alUTBl OT BHELIHUX BJIUSHUN BOKPYT HEE CO3aBaJICs
3aMKHYTBIH OOBEM H3 MaKEeTOB

IUIACTUHOK, a JIMIEBas 4YacTb ! (@, OTCHET 110 MEKDOMETPY

obbema, cBOOOIHASI OT SKPAHOB, 5 A TeecKoIa)

Obuta 3aKpbITA JBYMS CIIOSIMH =

BaTMaHCKOH Oymaru. JlelicTBus g

nporecca (UCrapeHue aneToHa C & 0=59.78

BATKH) IIPOU3BOUIIOCH c 2

paccrosuuss 10 cm. Ilpu stom |

KOJIM4€CTBO aleToHa He

npesbiano 4-5 kanens. Bropoi 3 <r\i:59.32

KOHTaKT CHCTEMbl OT JAEWUCTBUS = (0=58.88
3TOro mpouecca ObUl MEPEeKPHIT {

CUCTEMON IIJIOCKUX 3€pKajl ¢

AJFOMHHHUEBBIM MOKPBITHEM. Odpexr penerus camormca
Paccrositue Mesxay KOHTaKTamu Puc.7. ABroMaTHuecKas 3aNKCh HAOMIOJCHHSA 3BE3IBI
- CHasMu ¢ Membio - OBUIO |Ryo ma 50-moiivoson pedrexope Kpemvckoi
yCTaHOBeHO B 12 cm. 3a cuer acTpodu3mIeCKoi 00CEPBATOPHH HA KOHTAKTHOM mape
TpajueHTa TEMIICPATYD | \ep-cBumen (Kosmipes, 19835a).

KOMHATHOTO yPOBHS B MECTaX (g =0090 +0.005" Theeser=0.085'0.02"
PACIOJIOKEHUs] 3TUX KOHTaKTOB

CUCTEMBI cO37aBajach

€CTECTBEHHBIM ITyTEM TEPMOJJC NOPsAIKA HECKOIbKUX MUKPOBOJILT. [0 Havana omneita
CHCT€Ma BBbIIEPXKUBAJIACh B pabodeM COCTOSIHUHM 10 TeX TMOp, MOKa He
CTaOMIM3MPOBAIACH TIOJIHOCTHIO €€ 3alMCh HAa CaMOIMCIE. 3aTeM YCTaHABIMBAJICS
UCTOYHHUK BO3JeiicTBUH M Ha Oymare caMommucua  NPOHM3BOJIIACH  3aIHCh
U3MEHEHHUI, MPOUCXOIALINX B CUCTEME MO JeHCTBUEM HCIapeHus aetoHa (puc.8).

BpeMsi mosHOro mnposiBN€HUSI NMPUYMHHBIX B3aUMOJEWCTBUNA B HAIIUX
cucremMax HaxoauTcs B mnpenenax 5-20 wmunyr. Ha rpadukax mnoayqunuce
ONTHMAJIbHBIE 3HAUYEHHWs BpeMeHH mnposiBieHust >ddexra - 10  munyr. Ilocne

16



MpeKpalleHusl NeUCTBUsI UCTOYHUKA MPOLECCa Ha AETEKTOP U3MEPUTEIbHON CUCTEMBI
INPOHUCXOMUT BO3BpAIIEHHE €€ B HCXOAHOe mosiockeHne. OOBIMHO BeCh  LUKII
SKCIEPUMEHTa B OJHOM H3MepeHHH mpojopkaercs ot 30 mo 40 munyt" (HacoHos,
1985 6, c.16-18).

2.7. Beuwecmeo

Ilpu BO3melicTBHHM mpoLecCa HUCMAPEHHUs JKUAKOTO  a30Ta  'MPOBOAMIOCH
U3MEPEeHHe BS3KOCTH BOABI C MOMOLIBI0 BuUcko3uMerpa tuna BIDK-2. B nepsoi
CepUHM ONBITOB OblJa MOJy4€HAa 3aBUCHMOCTb KHHEMAaTUYECKOW  BSI3KOCTH
JNIEMOHU30BAHHON BOABI OT TEMMEPAaTypbl, TaK KaK BO3MOXKHO MPEIANOJOXKEHUE O
TEMIIEPATYPHOM BJIMSIHUM MpPOLIECCAa UCTAPEHUs KUAKOTO a30Ta Ha HUCCIENyeMBbIN
obwvekr. Ilpu mageHWn TeMIepaTypbl BS3KOCTh BOIbI yBEJIMYMBAIACh, KaK U
CIeA0BAJIO OKUAATh. BO BTOpOW CepuM OMBITOB UCCIIEOBAIOCH MPSIMOE BO3AEHCTBUE
HCTIApEeHUs )KUJIKOTO a30Ta Ha BSI3KOCTb JEMOHU30BAHHOW BOJABL.. KuHemaruueckas
BSI3KOCTh M3MEPsUIaCh HEMOCPENCTBEHHO B TEe4YEHUE BO3NeUCTBUs.  M3MepeHus
nokaszanu, 4ro 4depe3 10-15 wmuHyT mocne Havdajga BO3AEHCTBHS BSI3KOCTb BOJIbI
pe3Ko yMeHbInaeTcss Ha BemnuuHy mnopsinka 3%. Tor (akT, 4To BSI3KOCTH UMEHHO

Bpenst, mua Bpews, Mus
20 ‘
15l 6 mamst 1984 15l 19 okrsiopst 1984
10F Aueron ybpan 10 ,
Aneron yopaH
5t St
" AUIETOH iOCTaR e __Auieron nocTaries
L L L L ¥ (A N s s ! L L L
10 20 30 40 50 10 20 30 40 S0 60 70
Odpcbexct Odpcpexc
Puc.8. Jletextop TepMonapa nof AckictsreM ucnapenusa auctona (Haconos, 19856).

YMEHBIIWJIACh,  TOBOPUT OO0 OTCYTCTBHH BIIUSHUSI TEMIIEPATypbl HCTOYHHKA
BO3ACWCTBUS: TOJA JEHCTBHEM OTPHUIATEIBHON TeMIepaTypbl BSI3KOCTb BOJBI
yBenuuuBaercsi. Jlamee 3HaueHHE BSI3KOCTH OCTABAJOCh HA TOM K€ YPOBHE...
IIpuoOpereHHoe BOMOI MOHM)KEHHOE 3HaYEHHE BSI3KOCTH MPUONU3UTENLHO —uepes
CYTKH BOCCTaHaBJIMBaeTcs A0 oObrgHOro 3HaueHus" ([lanuakos, 1984, ¢ 111-112).

"B KauecTBe HCTOYHMKAa HEOOpPaTHMMOro mpouecca ObUIM HCIOJIB30BAHBI
NpPOIeCChl MCHApeHHs] JKUIKOTO a30Ta IMPU KOMHATHOW TeMIIepaType, pacTBOPEHUs
cMecu caxapa (KOMMep4YecKuil MPOOYKT) W COpOMTAa B BOAE, OCTHIBAHHS KHIISIIIEH
BOABI M Jpyrue (pU3NKO-XMMHYECKHE MPOLECCH], a TaKXe Mpolecchl MeTabomu3Ma
OpraHM3Ma YeJIoBeKa B CTAOUIIBHOM COCTOSIHUH €ro (DYHKIIMOHAJIBHBIX IMTOKA3aTeNeH. .
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3adukcupoBan  Qakr  peaxuu i 1
IJIOTHOCTH  JUCTUJUTMPOBAHHOM S8
BOJBl HA TIEPEYUCIICHHBIE BBIIIE g
HeoOpaTHUMBbIE TPOLIECCHL. .. L5 S:?

Hccnenosanue peakuuu g
MacChbl BELIECTBA HA  BHELIHUN 1O S
HEeoOpaTUMBIit IpoLecc
OpOBOAMJIM Ha OOBEKTax U3 0.5¢
Awpald, MEOu, JIaTyYHH, KBapla, Bpems Bo3aecTBHA, MUH
CTEeKJIa, Ha KBapLEBHIX KOibax ¢ TSI 3035 30
BO3JYXOM... U MHOTIHX JPYTHX...
Spdexr OTHOCUTEIILHOTO | Pyc 9. OrcaBaHme YacOB B PE3YIBTATE MPSIMOTO
H3MEHEHHA Maccﬁbl AM/M | gosneiicrans TpoLECCa HCTIAPCHHS SKUIKOTO 4307a B
cocrasmser 10°-10° , T.e. Oouee 3aBHCHMOCTH OT BPEMCHH BO3AcHCTBHA: 1. Uackl Mapkm
deM Ha MOpsok cnabee spdexra «Paxera» 2. CexyHIOMED ABYXCTPEIOUHBIH 2 Ki1acca
OTHOCHUTEJILHOTO WSMEHEHHA | o 16 (Tarsiaxos, 1984).
IUIOTHOCTH  AUCTUJUIMPOBAHHOM

Boabl". (JlaBpentheB U nip., 1991,
c.635, 637).

2.8. Xumuueckan peakyus

"B kadectBe oOBeKTa HCCIENOBAaHUS Obljla BBIOpAHA XOPOIIO W3BECTHAs
CIeLMAJIUCTAM pPEaKUUs B3aUMONEWUCTBUS mnepmaHranara kamusa KMnO, c
OPraHMYEeCKMMU NPUMECSIMH B CHHpPTE pekTu(dukare. ITOT NpoLecc XOpOoLIo
MPOCJIEKUBAETCS] BU3YaJIbHO M0 M3MEHEHHUIO L[BETA M WHTEHCHUBHOCTH BBIMTAJCHUS
ocanka. Cocrasmsncs 4%-it Boaubiii pactBop KMnQO,. IIATh MUIUIUTPOB 3TOTO
pactBopa nobaBmsuim B 100mn cnupra-pextudukara (96%). Cpasy xe mocne
NPUTOTOBJIEHUs] MCXOAHOH CMECH OIBbITHAsE TIpynma MpoOHpPOK MMOJBEpraiach
NPsIMOMY BO3ACHCTBUIO IIPOLIECCA UCMAPEHUS >KUAKOIO a30Ta... B TedeHue 40 MUHYT.
Bo Bcex npyrux OTHOIIEHHWSIX ONBITHAsE M KOHTPOJbHAS TPYNIbl MPOOHPOK
HAXOJIWJIMCh B OJIMHAKOBBIX yCIOBUsAX. HalOmoneHuss 3a XOOOM peakLHU BEJIOCH B
TedyeHne 24 yacoB. B KOHTPOJBHBIX NPOOHMPKAX peaklUus Hadajgach cpasy.
IIpocBernenue cmecH, oOpa3oBaHHE XJIONBEB U BBIMAJAEHUE OCATKA IPOHUCXOAMIIO
MOHOTOHHO JI0 KOHLA OmbITa. Il0 CpaBHEHHMIO C KOHTPOJBHBIMH, B OIBITHBIX
npobupkax B TeUEHHE TMEpBBIX 45 MHHYT peakius Ija B 3aMEMJIEHHOM TEMIIE.
3areM KapTHHA MEHSIETCS M COXPAHSETCs 10 KOHIA 3KCIIEPHMEHTa, & HMEHHO: TEeMII
NPOCBETJIEHHsI M BBIMAJACHUS OCAJKa B ONBITHBIX NPOOMpKax ObUT BBILNIE, YEM B
KOHTPOJIBHBIX, TaK YTO BBIMAJEHUE OCAIKA B ONBITHBIX MPOOHPKAX yKe 3aKOHYUIIOCH

B TO BpeMsl, KaK B KOHTPOJIbHBIX OHO emie HaOmomanoce" ([lanuakos, 1984, ¢.117-
118).

2.9. Vnpyzue mena
"Peub MAeT O  KPYTWJIBHBIX MasTHUKaX, HMEOIUXCA B mnpubopax s
yT :

u3MepeHuss BpeMeHW... OHU TNPEACTaBISIOT COOOH CcouYeTaHne MUHHATIOPHOIO
MaxOBU4YKa W CHUPAIbHOM MPYXKHUHBL... MasiTHUK — mpencraBiisier  coOoi
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MEXaHUYECKYI0O PE30HAHCHYIO CHCTEMY, YOPYrocTb KOTOPOH OmIpenensiercs
NPY)KUHOHM, a MOMEHT MHepIHH - MaxoBw4ukoM..IIpencraBmisnoch nenecooOpa3HbIM
HCIIOJIb30BAaTh YacOBOM  MeXaHM3M JUIsi  NPOBEPKM  BO3AEWUCTBUs Ipoliecca
HCIIapeHus XKUJIKOrO a30Ta Ha NPYKUHY ero MasTHUKa... [lapameTrpom,oTpakaronium
HAJIM4YHe ASHWCTBUS, MOTJIa OBITh YIIPYrOCTh NPY>KUHBL. Tak Kak YIpyrocTb MPY>KHHBI
ompeneisieT Mepuos KoyuebaHWs MAasTHHKA, TO pPe3yJbTaT BO3AEWCTBUS MOXHO
noJIlyduth B IippoBOM BHIE, CpaBHMBAsl IIOKa3aHUs OIBITHBIX YacoB C
KOHTPOJBbHBIMU. B ombITax HCMONB30BANUCh pydHble 4Yachl Mapku "Pakera" u
cekynnomep nByxcrpenounbiii 1l kmacca tuma C-1I-16. Kaxaeix wacos Obuto mo 2
IITYKU: JJIs OTbITa M AJs1 KOHTpouisl... llepen kaxxabIM OMBITOM B TedeHHe 45 MUHYT
MOKA3aHMUsI OMNBITHBIX YaCOB CPAaBHUBAINCH C KOHTPOJNbHBIMH.  Habmomenus
MOKAa3aJy, YTO OLIYTHMbl€ OTKJIOHEHHs] OTCYTCTBYIOT: ITOKa3aHHsI OINBITHBIX 4YacOB
COBNAIM C KOHTpPOJbHbIMH... Ha puc. 9 mnpencrasneHbl cpenHue pe3yibTaThl
HEOJIHOKPAaTHBIX ONBbITOB. Kak BHIMM, ONBITHblE Yackl 3aMETHO OTCTAlOT OT
KOHTpPOJIbHBIX BO BpeMs BoszzeiicTBusi. Ilpu 3ToM ombiTHblE 4Yackl Mapku "Paxera"
nocie 15 MUHYT BO3OEHCTBHUsS OTCTalIM OT KOHTPOJIBHBIX TOH XK€ Mapku Ha 2
cekyH/bl. ONBITHBIA CEKYHIOMEP OTCTAaJ] B 3THUX K€ YCIOBUAX OT KOHTPOJBHOTO Ha
0,7 cexynmel. OtTcTaBaHMe ONBITHBIX YaCOB CBUIETEIBCTBYET OO YBEIUYEHUH
nepuona kKoyiebaHusl UX MasTHHKOB, YTO, B CBOK OYepelb, O3HAYAeT yMEHBIICHUE
JKECTKOCTH UX CITUPAJIbHBIX MPY)KHH.

3ameTum, YTO BJIMSHHE OTPHUIATENBHON TeMIepaTrypbl CO34aBaio  Obl
MIPOTUBOMNOJIOKHYK) KapTuHy... HHTepecHO OoTMeTHTh, dYTO 4depe3 48 "acos mocne
BO3JEHCTBUSI BCE OMNbITHbIE 4Yachl TOJHOCTBIO BOCCTAaHaBIMBAIM CBOM xoxa"
([anuakos,1984,c. 119-120).

2.10. Heynpyzue mena

"... Ilpu Heynpyrom ynape AOJKHO NMPOMCXOAUThL ... YMEHBIIEHHE Beca... YiKe
NepBbIE OMNBITHI MOKA3AJIW,YTO TPH yhape Ten ¢ HeoOpatumol nedopmanmei
NEeNCTBUTENBHO NPOUCXOAUT yMEHbIeHHWe UX Beca. Ha aHanmuTHUecKUx Becax C
LIeHOW pneneHus 1,4 Mr mpous3BOAWIOCH B3BemuBaHue Ten Becom a0 200 r... Jns
KOHTPOJIs1 ¥ B3BEIIMBAHUS TSDKENBIX TeNl 0 1Kr MPUMEHSUINCH ele U TeXHUYECKUe
BECBI IEPBOr0 KJlacca ¢ LeHOM nenenus, pasHoi 10 mr. IIpu 5TUX onbiTax OKa3anocs,
YTO yMEHbIIEHHE Beca He HCue3aeT cpa3y IO OKOHYaHHUH Ipoliecca COyNapeHus, a
ocTaercs, yObIBasi MOCTEIIEHHO CO BPEMEHeM pelakcauuu mopsinka 15-20 MUHYT...
B JAJbHENIITNX OMBITAX  B3BEIIMBAJIOCHh JKECTKOE  YIPYyroe  TeNo
(IIapUKOMOMIIMUITHUK) TMOCE yaapa O HEeyNmpyryo IUMTy (CBHHEL) M, HaobopoT,
B3BEIIUBAJICS CBHUHEI] MOCJE yAapa O JKeCTKOEe OCHOBaHHE (KAMEHHBIH 1ou). 3areM
OBUIM TIPOBEJIEHBI OTBITHI B3BEIIMBAHUS Je(GopMHpyeMOil KOPOOKH MOCiIe MHOTHX
PE3KUX COTPSICEHHI HAXOAMBIIMXCS B HEH JKECTKUX TeN W, HAOOOPOT, B3BELINBAHHE
CBUHIIOBO# 1po0H MOCe y1apoB B JKECTKOM KopoOke. Ompenersiicss Bec KOpoOKH co
BCEM, 4TO B Heil ObLIO, aTakXKe pas3leNbHO BeC KOPOOKU U BEC €€ CONEP>KUMOro. JTH
OMBITHl MOKA3aJ, YTO OOJIerdaercss TOJBKO TO TEJIO, B KOTOPOM IPOUCXOAUT
nponecc HeoOpatumoi nedpopmarmu. Ha puc. 10 B kayecTBe THIIUYHOTO MpuUMepa
noka3aH rpadpuk oOmerdeHus: Beca KecTssHOW KkopoOku Becom 108 r mocne
MHOTOKPATHBIX ~ COTPSICEHWH HAXOAMBIIUXCS B Hell HEOONBIIMX CTaJbHBIX
IIApPUKOB. YMEHbIIEHHe Beca ... JaHO Ha OCH OpAMHAT B MIJLIUTpaMMax, a Ha OCH
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abcrucc OTJIOKEHO BpeMsl B3BELIMBAHMS, OTCUMTAHHOE OT MOMEHTa, KOorna
MPOHUCXONMIIO BO3/eiicTBHe Ha KOPOOKy. BoccTraHoBeHne Beca, mpaBna He COBCEM
MOJIHOE, TPOUCXOAWJIO 3[€Ch M B JIPYTMX ONBITAX 32 BpeMs MOpsAKA BAALATH
muHyT. Ocraromeecs xxe HeEOOIbIIOE OTINYNE OT MEPBUYHOIO BeCa HCUE3aeT JIHIIb
IO MPOLIECTBUH JlecATKAa dYacoB. IlojHOe BOCCTaHOBIIEHHE NMOKA3aHWH BECOB JIAET
KOHTPOJIb YHUCTOTBHI SKCIHEPUMEHTAa U TOKAa3blBAET PEAJTbHOCTb  HAOIMIOJaBIIENCs
HOTEPH BECA...

B ciyuae xe oOpatumoii neopmanmy M3MEHEHHe Beca Tela He HaOJIFoaaeTcs..
Tak, ckarass pe3suHa WU CXaTas CTajbHas NMPY>KHWHA MOKA3bIBAIOT CBOW OBBIYHBIN

YMeHblieHue BEcCa, M’

10+
5 4
Bpewms,
MUH
0 5 10 15

Puc 10.YMeHbIICHHE BECa B pe3yIbTATE HEYNPYIOrO yIapa U €ro MOCTCIICHHOE BOCCTAHOBIICHHUE
(Ko3bipes, 1984).

Bec... Okaszamoch, YTO pPa3orpeB Tel... NPUBOJUT K  OYEHb 3HAYUTEIBHOMY
ymenbmeHno ux Beca" (Kosbipes, 1984,c.94-95).

3amMedy, 4TO, MO-BUAMMOMY, HHTEPIPETALUsS] POJIA HEYNPYrocTu B d(dexre
yYMEHbIIEHHsI BeCa HEOAHO3Ha4YHA. TOT e 3((PeKT OOCTHraeTcsi Npyu B3BEIIMBAHUH
rpysa, MOJIBEPTHYTOrO0  BO3ACHUCTBUIO 0e3 3aMKCHPOBAaHHBIX  HEYIPYTHX
neopmanuii: "I'py3 BeCOB, MOABEIICHHBIH Ha 3JIACTUYHOM IOJABECE, CHHUMAJCS C
BECOB, 3aTEM BPYYHYIO IPOU3BOAMIOCH 710 30 BEpPTUKAIBHBIX KOJIEOaHUI 3TOTO Ipy3a.
OH CHOBa TMOJBEIIMBAJICS HAa BECbl, BEChl YCIIOKAMBAJINCh M 3aMHCHIBAJIUCDH
NOCJIEN0BATEIbHO MX MOKAa3aHMs. BBIACHUIOCH, YTO HPH BCTPSIXMBAHUH Ipy3a Ha
pPE3UHKE... BOBHUKAET... JOMOJIHUTENbHAs CHJIA... JTOT ONBIT ObUI NPOBEIEH Ha
pa3NIMYHBIX MaTepHajax B KadecTBe rpy3a. /s Kakaoro marepuaia 1o JIy4ajoch
coOcTBeHHOEe 3HaueHue 3(dexkra. KOHEYHO, MPU YCIOBUU COXPAHEHHs YCJIOBUI
skcnepumenta” (HacomoB, 1985 a, c.15). Cm. Takke nurary w3 paboOTHI
H.A Ko3seipesa (Kozyrev, 1971) B n. 3.4 Hactosero o63opa.

2.11. Bpawaowueca mena
Bpamaromuecs: Tena ObLIM MEPBBIMH M3 SKCIEPUMEHTAIBHBIX OOBEKTOB, AJIS
koTopbix H. A KoseipeB ¢ kosuteramu oOHapyxuinu 3Q(eKTrl, He yKJIaIbIBAIOIIHECS B

OOBsICHUTENBbHBIE CXEMBI TPATUIHOHHON pr3uku. [Lns nposiBieHus: Takux 3¢¢GexkTon
BpaIIAOLIeecs] TeJO OOsA3aTeNbHO IOJDKHO Yy4YacTBOBaTb B JIOIOJHHUTEIBHOM
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Tabnuya 2 OTKIOHCHHE OT OTBECA THPOCKOIHMYECCKOTO BHYKEHUMU. B OIbITax

MaATHHKA (Kosbipes, 1958) H.A KosbipeBa 310 - BHOpaumu,
JIuHEHHAA CKOPOCTh JIUHCHHOE OTKIIOHCHHC HaJCHUE B IIOJIC TIAXKECTU SeMJII/I,
BpALUCHHSA, M/C BPALLCHHS, MM NBIDKEHHE DIEKTPUIECKUX

26 0.08 3aps 0B B TENne npu

40 012 IIPONyCKaHUHM dYepe3 HEero TokKa

53 0.16 WA JIOTIOJIHUTENILHOE JIBIDKEHUE

aTOMOB, BBI3BAHHOE HArpPeBOM
Tena.

I'mpockonsl. "[lpeacraBum, 4TO T'HPOCKON B OINpaBEe C BEPTUKAJIBHOI OCBHIO
B3BEIIMBAETCS HA PbIUAXKHBIX BecaxX... B ombITax BHOpauuu dYpe3BBIYAHHO BBITOIHBI
TE€M, YTO CpenHee OT OSTHX BO3ACHCTBUII IO BpPEMEHH PAaBHO HYII0 M OHH C
KJIACCHYECKOH TOYKHM 3pPEHHss He MOTYT BHECTH B CHUCTEMY CHII, ACWCTBYIOIIHX B
nocrostHHOM HampasieHnn" (Koseipes, 1963, c¢.104-105). "..Ilpu BuOparmsx
CO3/12€TCsl HOBBIM HyJIb OTCYETa, OTHOCHUTEJILHO KOTOPOrO NMpPH BpPALIEHUH IPOTUB
YaCcOBOH CTpeNnkH mojiydaercs oOJerdeHue, a MpH BpPAIleHWH [0 YacCOBOW CTpEIKe
COBEpLICHHO onuHakoBoe yTspkeneHue (AQ = +4mr)" npu nuamerpe rupockomna 4,6
cMm, ero Bece Q=90r, ckopoctu Bpamenuss u=25m/c (Kozyrev, 1971, p. 120).
OTHOCcuTENPHOE W3MEHEHHE BECa OKa3bIBAETCS IMPONOPLMOHAIBHBIM JIMHEHHOMN
CKOPOCTH BpALICHUS TeJa:

AQ/IQ=u/ Cy,

rae cp - koHcranta Ko3eipeBa ¢ pasmepHocThEO ckopoctu. H.A Ko3seipes
paccMmaTpuBaj KOHCTAHTY C KaK "CKOpPOCTb NpEBpallleHns] NMPUYUH B CIEACTBUS", HE
3aBUCSINYI0 OT CBOHCTB TeJl, a MPEenCTaBIBIIOUIyI0 CcOo00i yHHBEpPCAIBHYIO
nocrostaayto  (Ko3ssipes, 1963, c.98). HNmeHHO cylecTBOBaHHE TaKOM
YHUBEPCAJIbHOW  KOHCTAHTBI ~ CKOPOCTH  TO3BOJISIET  TEOPETHYECKH  CBSI3aTh
HaOmOaemMble MPU  BpamieHusx 3(PQexTl ¢ CylueCTBOBAaHUEM HEKOTOPOTO
rIyOMHHOTO CyOCTaHIIMOHAIBHOTO NMOTOKA, OTOXKAECTBIsIEMOro ¢ motokoM Kosbipesa
. Cormacio ¢dopmymam 1. 1.3 pa3gena aBTopa B MEPBOM TOME HACTOSIIEH KHUTH
(JIeBuu, 1994) ypaBHeHHe MeTabONMYECKOrO ABMIKEHHS MOJKHO 3amucath B opme

Ap Fu u _AmQdn [
— = rF—— , A€ BCJIUWYHMHA — — —— BBIPAXKACTCA 4YCPE3 KOJIUYECCTBA
TRy e e =y g TR p

2

At Co Co m
5JIEMEHTOB N W TMPEIdJIEMEHTOB 1, 3aMEHSIOIUXCs B OObEKTe TNpU  ero
MeTa0OJIMYEeCKOM JIBIDKEHHH. TakuM oOpa3oM, HMEHHO 3aMEeHbl IPEI3JIEMEHTOB
INPUBOAAT K  BO3HUKHOBEHHIO  JIOTIOJHUTENbHBIX  HEHBIOTOHOBCKHMX  CHII,
IIPONOPLIMOHANBHBIX JEHCTBYIOLIUM B CHCT€ME HBIOTOHOBCKHUM CHUJIAaM U CKOPOCTH
MEXaHUYECKOTO JABM)KEHUsI CUCTEMBIL.

Bubpauuu rupockoma IOCTUrajnch Kak B Becax "3a cuer ... 0ost poTopa B
MOJIIMITHUKAX TNPH HEKOTOPOM B HHUX JOdTe", Tak W B CHCTEMe, TIJe Oropa
KOPOMBICJIa BECOB COEQUHSNIACH C METAJUIMYECKOH IUTACTUHKOM, KOHell KOTOpOit
Jexall Ha IIapUKOBOM TMOALIMIHUKE,  OKCIEHTPUYHO HACAKEHHOM Ha OCh
3JIEKTPOMOTOpPA, Omaromapst 4YeMy B CHCT€M€ MOXXHO OBUIO MOJydaTh
rapMoHuYeckue kosebanus mo0o0#t uwactotel u amrmumtyasl (Kozyrev, 1971, p.120,
122).

"TIpeacraBUM THUPOCKON C TOPU3OHTAIBHON OCBIO, TIOJBEIIEHHON KakK TeJo
MasTHUKa Ha TOHKOW HuTH. llpm BuOpaumsx poropa B TOALIMITHUKAX...
HaOJIFOIAIOCh OTKJIOHEHHE 3TOr0 MAasiTHUKAa B CTOPOHY (BIOJb OCH THPOCKOIA),
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OTKyJa BpallleHHe MPOUCXOAMIIO MPOTUB YAaCOBOH CTpeNKu...B ombiTe... ¢ MasTHUKOM
HUCTOYHHUK BUOpAIMii JIETKO MEePEeHEeCTH B TOYKY MoiBeca... | MPOCKON aBHAIMOHHON
ABTOMATHKHU CO CIEAYIOIIMMH XapaKTepUCTUKaMU: [auaMmeTp poropa D=42 mm, Bec
potopa Q=250 r mpu Bece ompabl a=150 r - ObLT MOABELIEH MPH FOPHU3OHTAILHOM
MOJIOXKEHUH OCH Ha CTajbHOM mpoBosioke auamerpoMm 0,15 mm m mnounout 330 cM K
MJIACTUHKE MPOYHO YKPEIUIEHHOro BHUOpaTtopa (3IeKTPOMArHUTHOTO pene). MeHsis
9YacTOTy TOKA4, MUTANOIIEro pejie, MOXHO ObUIO CO3/1aTh JHOObIE BEPTHUKAJIbHBIC
aposkaHusi moxaseca. lIpum mcTOUHMKE BUOpALMU B TOYKE MOJBECA CABUT MAsITHUKA
NPOMCXOMUT BIOJb OCH THPOCKONMA B  CTOPOHY, OTKyAa BpalleHHe BUAMTCS
npoucxosamuM 1mo yacosoi crpenke” (Koswbipes, 1963, ¢.105-106). "B tabnuue 2
NPUBEJEHA CBOJKA MHOTOYMCJICHHBIX M3MEPEHHH JMHEHHBIX CMEIEeHUIl THpOCKOIa
M0 OTHOIIEHMIO K OTBecy...M3 3Toi Tabmumpl BUAHO, dYTO 3((eKT neidCcCTBUTEIHHO
MPOMOPLUOHANIEH CKOPOCTH BPAILCHHUS. OtHomenne AQ Kk T™OJHOMY Becy
FHPOCKOINA, TNPUBEJEHHOE K ckopoctH u=40m/c, cocrasimster 3,6%¥10°.  Jlms
MOJTyIEeHHST ornomenust AQ/Q HeoOXoAMMO TMPHUBENEHHOE BBIIE 3HAYEHHE
UCMIPAaBUTh HA BeC OIMpaBbl ymMeHblieHneM Ha (Q+a)/Q. CrneunanipHbIME OMBITAMH,
NPHU KOTOPBHIX HAPOYHTO YBEJIMYUBAJICS BEC OINpPaBhl, OBUIO MOKA3aHO, YTO TaKOe
UCTIpaBJIeHNE AeHCTBUTENPHO HeoOxoaumo. B pesymbrate... ;=700 kxm/c (Kosbipes,
1958, ¢.78-79).

Ilenast cepust  COBpeMEHHBIX pPaldOT TOCBSINEHA IOMBITKAM OOHAPYXUTh
M3MEHEeHHsI BeCa BPAINAIOLINXCSI THPOCKONOB. 3aMEeTHM, YTO HU OJIUH W3 Ha3BAHHBIX
HIDKE aBTOPOB, IMO-BUAMNMOMY, He 3HakoM ¢ paboramu H.A Ko3eipeBa u ero
nocnenoBareneil. Smonckue skcnepumenrtatopbl (Hayasaka, Takeuchi,1989) mpu
OTCYTCTBUH CHCTEMATHYECKHX OIIMOOK U3MEPSUTH N3MEHEHHE BeCa BPAINAOIIINXCS 110
WHEPLUU THPOCKONOB C MaccaMH poTopoB mopsnka 150 r. M3mMepeHus nokasainy,
YTO M3MEHEHHUs] BeCa COBEPIIEHHO ACHMMETPHYHBbI IO OTHOIIEHHIO K BpPALICHUIO
BOKPYI BEPTUKAIBHOH OCH: BpalleHHe BIPaBO (BEKTOp BPAILEHHUS YKA3bIBAET BHU3)
BbI3bIBAET  YMEHBIIEHHWE  Beca  MOPSAKA  HECKOJNbKMX  MHJUIMTPAMMOB,
nponopuroHansHoe yactore Bpamenus npu 3000-13000 o6/mun. OpHako, JeBoe
BpallleHHe HE BBI3BIBAET HHMKAKOIO HM3MEHEHHs Beca. B pabore wuccienoBaHbl
CeAyIOIIHe BO3MOXKHBIE TPHUYHMHBI CHUCTEMATHUECKUX OINMOOK: pa3iuuue B
OMHAMUYECKUX XapaKTePUCTUKAX THPOCKONA MpU OOOMX BpPALICHMAX, pa3IUUUs B
3JIEKTPOMArHUTHBIX B3aUMOAEHCTBUSIX T'MPOCKOMNA MpH 000MX BPALIEHUSIX, PAa3INIHe
B CHJIaX TPEHUs B MOJIIUITHUKAX MPU BYX BPAIICHUSX;, PA3IHUUS B OKPY)KAKOLINX
YCIOBUSIX JJISl TOBTOPSIFOLIMXCSl SKCIIEPHMEHTOB, PAa3jM4Msi B CHUJIAX HHEPLHH,
pa3nuYms BO B3aUMOEHCTBUSX BPAIEHHs 3EMJIM B THPOCKOTIA.

Awmepukanckue (Faller et al, 1990; Nitschke, Wilmarth, 1990), ¢ppanuy3ckue
(Quinn,, Picard, 1990) u simonckue (Imanishi et al, 1991) uccnemoBatenu He
MONTBEPIMIIN Pe3yabTaToB Xasicaku U Takeyuu (CM. HEKOTOPYIO apryMeHTanuio B § 1
HacTosimero o63opa).

Tena, Bpamarwmuecs c 3emyueil. "BpameHnue 3emMiaum nNoO3BOJSAET
MOCTaBUTh 0O€3 T'HPOCKONOB OYEHb NPOCTbIE M JIETKO OCYLIECTBHMBIE  OIBITHI"
(Koseipes, 1977, c. 213). B onHoii u3 panaux pabot H. A Koseipesa (1958) monpobuo
OMHCHIBAIOTCS ONBITHI (0T OombITOB ['yka 1680 r. mocoOCTBEHHBIX SKCHEPUMEHTOB
B IlynKOBO) MO aHOMAJTBPHOMY OTKJIOHEHHMIO K FOTY TeJ, MAJaroIUuX B IOJE TSKECTH
3emuu.
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Oddext oTkioHeHHsT K ceBepy "HaOmomaercs mpu BuOpauuu JF0OOTO
HEBPAIIAOIIErocsi Teja, IMOJBEIIeHHOIO HAa HUTH. YCJIOBHUS, HEOOXOIuMbIe ISt
nosydeHusi 3¢Qdexra cmemeHus: MasTHUKA H3-3a BpAIIEHUS 3€MiIM, BO BCEM
noJ00HbI OMUCAHHBIM BBIIIE YCJIOBUSIM cMeleHus rupockomna.. B IlynkoBo sTu
OMBITHI OBLIM BBHIMOJHEHbI C MAasTHUKAMH Pa3jIMYHON JUIMHBI - OT MOJyTOpa 10
onuHHAnUaTH MeTpoB. (OTHOCHUTENBbHOE CMeIeHHE OKa3ajJoCh He 3aBUCSIIUM OT

JUIMHBI MasiTHHKA... Takum 06]:).':13‘;OM’7 CMEIICHUE MAsiTHHKA BbI3bIBACTCA
ONpeeNIeHHON CUJION, He 3aBHUCALIel OT ero KOHCTPYKLMM.JTa CUja 3HaYUTEIbHO
MEHSIeTCS C reorpapu4eckoil IHPOTOIL. .. He nomnexxur COMHEHUIO, 49TO0

u3MepsieMble 10 CMEIEHHUI0 MAasTHUKA CHJIbl SIBJSIFOTCS TOPU30HTAJIbHBIMU
IPOEKIMsIMH  aCUMMETPUYECKHUX  CHJI,  JEeHCTBYIOLIMX HAa  IOBEPXHOCTHU
3emnn.BepTukanpHbele kK€ MPOEKLMH ACUMMETPUYECKHUX CHUJI MOXHO IIBITaThCs
MOJIyYUTh TNPU BUOPALMM CHCTEMbl C BEPTHKAJIBHOW CTENMeHbI CBOOOBI"
(Koseipes, 1963, c.107) "IIpocreiimeii cHCTEMO TaKOTO POA SIBJISIOTCS PHIYaKHBIE
Becbl. JlomycTuM, YTO Ha OJHOM KOHI[E KOPOMBICIIA BECOB IIOJBEIIEH IPy3 Ha
JKECTKOM II0/IBECEe, KOTOPBII MOKET mepenaTh rpy3y BuOpammu Kopomsicia. Jlpyroi
K€, YPaBHOBEIIMBAIOIIUN Ipy3, MOABEIIEH C IIOMOINBI0 PE3NHOBBIX aMOPTU3AaTOPOB,
racsmux kosebanusi. Torma mpu BUOpauuu BeCOB MOXHO Oymer HaOmomaTh
yMEHbIIEHHE Beca BHOpHpyromero rpysa... OmeITel C BecaMH MOKa3ald,  YTO
obJerdeHue jkeCTKO IMOABELIEHHOTO Ipy3a, KakK U CMELIEHHEe B OIbITaX C MATHUKOM,
NPOUCXOMUT CKAYKOM, HAYMHAs C HEKOTOpOil amrumryabl  BuOpanwmii.. Ilpum
MHOTOKPATHBIX B3BEIIMBAHMSX Y1AJIOCh U3MEPUTH O0JIErdyeHHst Ipy3a C TOUHOCTHIO 10
HECKOJIPKMX JecaThix MuwumurpamMa. Ha puc. 11 u3oOpakeHbl pe3ynbTaThl 3THX
ONBITOB, IMPOBEAEHHBIX B [TynkoBo u B boranugyeckom cany .
Kupogcka...obnerdyeHue rpy3a Oka3ajgoCh MPOMOPIUOHAIBHBIM €ro Becy. YTJIOBOIt
k03(ppuumeHT 5TUX rpaduKOB MAeT... BEpTUKAIBHYIO MIPOEKIIUIO BEKTOPA.

C nomomipto 3TUX 3HAa4Y€HUI U 3HAYEHUM T'OPU30HTAJIbHBIX COCTABISIOLIUX...

MOXXHO OTIPENesuTh yroJa
YMCHBIICHHE BECA, MT HaKJIOHA BEKTOpA... K
ropusoHTty..." s Ilynxoso
HACTOSINAsl IMIHPOTa 59046', a
20 o paccuuTaHHas - 59032'; ISt
Kuposcka COOTBETCTBEHHO
6739 wm  67°58,  umo
yOenuTenbHO MOKa3bIBAET
101 NEMCTBUTENBHYIO CBSI3b
BO3HUKAIOIINX CUI c
Bec, r Bpamenuem 3emuu (Koswipes,
, -~ | 1958, c.65-68). "B
500 1000 MepPBOHAYATLHOM BapUaHTe
Puc.11. O6nerycHue Tpy3a MpH BHOPANMSX B 3aBHCHMOCTH OT | OMBITOB C BECAMHU BUOpAIUH
€ro Beca. BepxHss mpamast COOTBETCTBYET HAOMIOACHHAM B
[ynkoBe (¢= 59°46’), HIOKHASA TPAHALIA — B BoTaHHICCKOM
caxy r.Kuposcka (¢= 67°39) (Kozsipes, 1958).

OCYIIECTBJIAIINCE C TMOMOIIBIO
SJICKTPOMArouTHOTO peJie, K

KOTOPOMY MPUKPEIULIIACh
ormopa KopoMmsbiciia BecoB. IIpu 5TOM BO3HMKANU CIOKHBIE KoJieOaHUs € IIyMOM 0e3
NPOCTBIX TapMOHUK. (P(PeKT mosydancs JUIb NP HEKOTOPOM YAAYHOM BbIOOpeE
9acToTel W aMmIiuiuTyael.  CyIiecTBEHHOE YCOBEpPLICHCTBOBAHHME OIBITA OBbLIO
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JOCTUTHYTO BBEIEHHEM TapMOHHYECKMX KOJIEe0aHMH C  MOMOIIBI INAapHUKOBOTO
MONIINITHUKA, TOCAXXEHHOTO 3KCIEHTPUYHO Ha BaJ 3JeKTpoMoTopa. Ilpm Takmx
konebanusax sdpdexr cranm momydarbes oudeHb Jerko" (Koseipes, 1963, c¢.108).
MOXHO W3MEHHTh M KHHEMATHUKy OIbITA HA PbIUAXKHBIX BeCaxX: "B MOCTaBJIEHHBIX
OTBITaX OAMH IPy3 MOJBEIINBAJICS *KECTKO Ha MPOBOJIOKE, APYrod - Ha 3JIACTHYHON
pesuHe wiu npyxuHe. [Ipm BHOpanusx OMOpBl KOHEL KOPOMBICTA C  JKECTKO
MOJIBEIIEHHBIM I'PY30M OCTABAaJICS MPAKTHUECKH HEermoABKHBIM. [loaToMy npyroii ero
KOHEIl C JJIACTHYHBIM TIOABECOM KoJyiebajcs ¢ aMIUIMTyIoH B JABa  pasa
OonpefiammuTyapl ero cepenuHbel.  Oxasanoch, YTO Ha4YHHAS C HEKOTOPOTO
YCKOpEeHHs BHOpaIuii BeCbl CKAYKOM OTKJIOHSIOTCS HAa OTPENENeHHYK BEJIHYHHY B
CTOPOHY VTSDKEJIEeHUS Tpy3a, HAXOISIIErocss Ha JJIaCTUYHOM mojasece” (Tam ke,
¢.107). "Ha Becax Oblja BBINOJIHEHA MPOBEPKa MPENCKA3aHHOTO W3MEHEHMs 3HAaKa,
KOIJla MCTOYHUKOM BHOpauuii CTaHOBWICS caM rpy3. [is 5TOro mox OMOPHYIO
IUIOINAAKy KOPOMBICIA BBOJWJIACH pE3WHOBAs NMPOKJIAAKA, a BMECTO rpy3a Ha
pe3uHe MOABEIIUBAJICS JKECTKO JIEKTPOMOTOP C 3KCLEHTPUKOM, ITOJHUMAIOIIUM U
omyckaromuM rpy3. Ilpm  Takumx BuOpammsx  BCS KHHEMAaTHKa KOpPOMBICHA
ocTaBajach NMpexHeil. Bmecre ¢ TeM, mONy4anoch HE yTsDKeNeHHe, a objerdyeHue
CHCTEMBbI, TMOJBEHIEHHOW K KOJIEOIomeMycss KOHIy KOPOMBICIA. JTOT pe3yJIbTaT
COBEpIIEHHO  HCKJIIOYaeT  BO3MOXHOCTh  KJIACCHYECKOTO oOBsiICHeHUS
Habmomasmuxcst 3¢ dexros..."(Kozyrev, 1971, p.126).

Ha s¢dext usmenenus Beca Bpamaromuxcs (¢ 3emiieii) u KOJIeOMIOIMXCS Te
BIVSIFOT M WHBIE TIPOLECCHI, CBSI3aHHBIE C W3JydeHHeM T1oToka Kosbipesa.
"HaOmroieHust Ha PBIYQXKHBIX BeCaX B BHOPALMOHHOM peXHME ObLIN MPOBENEHBHI B
[TynkoBO BO BpeMsi ISATH COJIHEYHBIX 3aTMeHMid... Ilpm Bcex HaOMOmaBIIUXCS
3aTMEHUSIX MTPOUCXOIMIIO YMEHBIIEHHE CHJI, BBI3BAHHBIX X0JI0M BpeMeHH. Ha puc. 12
npuBeNeH nmpuMep Takux Habmonenuii..."(Kosbipes, 1977, c.215).

TexHnueckue moapoOHOCTH OMBITOB C BUOPAIIMOHHBIMU BECaMU OTOBOPEHBI B
cneruanbHoi padore H.A KosbipeBa (1978), Tam e mpUBENEHbI AOKA3aTeIbLCTBA

TOrO, 4TO
VBeIMUucHHE BECA, MT BO3MO>KHOCThb

' ' ' L IOSIBJIEHMS]

'/."'_‘ . HaOII01aeMBIX B

2025, .—...\“\'.\... _,-_./' o ] ONmbITaX C  BecaMu
M3MEHEHMI Beca Tel

COBEPIIEHHO

13.50¢ . P | HCKJIIOYAETCS
—_— . . KJIACCHYECKOH
6750 e

1 MEXaHUKOM.
4

"OnBITHI C

magano ®=0.45 komen
. L L . BHOpAaLMSIMH ~ HUMEIOT
12 13 14 15 Beemmproe TOT HENOCTAaTOK, YTO

BPCM, JAChI )

BUOparMu  BCerga B
KaKoH-TO CTEIMEeHU
Puc.12. YMmeHbmicHuS 3(()CKTA YTDHKCICHAI TPY3a BO BPeMSA HapyIIAaT
3armenns Comrna 25 despamt 1971 1. (Kozsipes, 1977). IPaBUIBHOCTL PABOTHI
U3MEPUTENBHON
cucrembl... IlosToMy kpaiiHe >XemaTenpHO HaiiTm npyroil  cmocol... MOXKHO,
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HalpuMep, NpPOIMYyCKaTb  IOCTOSIHHBIA — 3JIEKTPUYECKUH  TOK 4epe3 AJIMHHYIO
METAJUIMYECKYIO HUTh, K KOTOPOH MOABELIEHO TEJNO MAasTHUKA. TOK MOXHO BBOJUTH
4yepe3 TOUKy MOABECa U MPOIyCKATh Yepe3 O4eHb TOHKYIO HUTh Y Tella MasiTHUKA, HE
Memaromyr ero konedanusim. Cuel JlopeHmia - B3aMMOAEWCTBHE TOKA U
MarHUTHOTO MOJs 3€MJIH - JeHCTBYIOT B IJIOCKOCTHU MEPBOIO BEPTHUKANA U HE MOTYT
BbI3BaTb HMHTEPECYIOLIEro  HAC  MEPHUIMOHAIBHOTO CMEINEHUs. OTH OIbITHI
YBEHYAJIUCh yCeXOM. Tak, Ha MasiTHUKE JJIMHON 2,8 M IpU MUHYCE HANpPsDKEHUS B
TOUuKe moaBeca, HauuHas ¢ 15B, wu cune toka 0,03 A, CKauykoM MOSIBHUJIOCH
OTKJIOHEHHe K 1ory Ha senuuuHy 0,024 MM, coxpaHMBLIEECS NpPH JajJbHEHUIIEM
yBenuyeHun HanpspkeHuss 1o 30 B... Ilpu mmroce HampsbkeHHMsT B TOYKE NOJBECA
MOJIyYHJIOCh aHANIOTW4YHOe OTKIoHeHHe Kk cesepy' (Kozyrev, 1971, p.127).
Oxazanoce, dYTO HEOOXOIMMOE JBIDKEHHE aTOMOB MAsITHHKA, IOIMOJHHUTEIbHOE K

BpalleHUI0 C 3emIeil, "MOXXHO
¢ukcupoBaTh  eme  mporie,
50 Harpesasl WJIM OXJIaXnas TOYKY
30 nojaseca. Jlns 3TOro MasiTHUK
NOJUKeH ObITh TOJBEIIeH Ha
METAUIMYECKON HUTH, XOPOLIO
10 npoeogsmei  Temwo.  Touka
30 nojaBeca Harpesasach
snexTpudeckor cnupanso. Ilpu
HaKaJMBaHUU JO CBEYEHHUs 3TOH
CIUpAN{, MAasTHUK OTKJIOHSLICS

Puc.13. 3aBECHMOCTD BETHUHHBI TIOTHOTO BCKTOPA CHIT [ rory]... Tlpu oxnaxnennn
XO7Ia BPCMCHH, BEI3BAHHOTO BPAIICHACM 3EMIIH, OT TOYKH  TOABECA CYyXMM JIBZIOM
reorpaguucckoii mmpotsr (Ko3sipes, 1963). NOJIy4ajIoCh OTKJIOHEHUNE K
ceBepy. OTKIOHEHHE K IOTY

H3MmcHCHHE BECa, MT_ 70

10

46 50 54 58 62 66 70 \_ 78 82 86
Teorpaduueckas mmpoTa,
TPamyChl

50
+70

MOKHO TIOJIYYUTb U OXJIAXICHHUEM TE€Jla MasiTHHKA, ImoMemnas €ro ajst 3TOoro,
HaMpHUMep, B COCYH, Ha THE KOTOPOTO HAXOAMWTCS CyXOii iea" (Tam xe).

I[Inanersi-rupockonsl. "Bo Bpamaromuxcsi HeOECHBIX TelaX HMeeTcCs
B3aMMOJIEHCTBHE MEXAy OBICTPO BPAINAIOIIMMHUCS SKBATOPUAIBLHBIMH MAacCaMH W
MEZJIEHHO BpAILAIOLUMUCS Maccamy, PacMoJIOoXEeHHbIMU OKOJIO OCH.
BbonpmuncTBo nnaHer CoJHEYHOM CHCTEMbI BpalllaeTcsl MPOTUB HacCOBOW CTPEJNKH,
€CJIM CMOTPETh C MX CEBEPHOTO MoJjroca. ... Ha skBaTopuanbHble MacChl JOJDKHBI
NeiCTBOBATH JIOTIOJIHUTENIbHbIE AKTUBHBIE CHIIbI, HATIPaBJICHHbIE K ceBepy. Ha maccel
)K€, PACIOJIOXKEHHbIE OKOJIO OCH BpAaIleHUs, JOJDKHBI JEHCTBOBATH T€ XK€ CHIIbI B
HampasjieHnH K ory. OueBHIHO, YTO Ha MOBEPXHOCTH 3eMJIHM B OOOMX MOJyIIAPHSIX
Oyzmer cymiecTBOBaTH Mapajuielib, Hd KOTOPOW CHJIbI NMPUYUHHOCTH PABHBI HYJIFO.
B pesynbrare nelicTBUsI JOTOIHUTENIBHBIX CUJI CEBEPHOE NOJyILIapyUe AOJDKHO CTaTh
Oonee cxarbiM,a FOKHOE OoJjiee  BBIMYKJIBIM. Qurypa TIIaHETHl CTaHET
HECHUMMETPHUYHON MO OTHOLIEHUIO K SKBATOPUATIBHON ILIOCKOCTH... <..>

MepuananpHOE CEYeHHE IUIAHETHI JIOJDKHO... MPEACTABISATh COOOH Kapauoumy,
BJIaBJIEHHYIO Ha CeBepe M 3a0CTPEHHYIO K Iory. Hanuune aHTapKTHUYECKOro MaTepuka
U CEBEpHOro MOJIPHOrO OacceiiHa, a TaKkKe MPEINOYTHTEIbHOE PACIOJIOKEHHE
MaTEepPUKOB B CEBEPHOM IOJIYLIAPUHU MPUAAIOT 3eMJie BUA UMEHHO TaKOW KapIUOWIbL.
BepositHo, 3TO OOCTOATENBLCTBO He CiydaiiHO, w00 neiicTBue ciaaObIx Cul,
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HAPYLIAIUX CUMMETPHUIO, MOTJIO CO3/1aTh IMPEUMYLIECTBEHHOE HAIlpaBJIeHUe AJIs
nporneccoB BHyTpu 3emun” (Koseipes, 1958, ¢.49-50, 54).
"Koadpunment acummerpun I onpenenum CleayrimuM o0pa3oMm:
_bs-by

N 2a

rnae a - OoJiblasi MoJyoCh,a bs u by -pacCTOSHUS MOJIFOCOB 10 SKBATOPHAILHOM
iockoctu. TmarensHoe u3Mepenue purypsl FOmurepa, BBIMONHEHHOE MO MHOTHUM
caumkam aBTopom u JI.O. Moxnadyom, mokaszaso, uto y FOmnurepa roxxHOE mosymapue
Gonee BeITAHYTO H  Kod(duumenT acummerpumi monyumncs  (3+0.6)-107°,
AHANOTWYHBI  pPe3yJbTaT,JJUIIb C MEHbINEH TOYHOCTBIO, OBLI MOJyYeH U Juis
Carypua: N=(7+3)-10°. B Hacrosumee BpeMs CyIIECTBYeT DA JAHHBIX,
MOKA3BIBAOLINX, YTO M Y 3eMJIH FOKHOE TOoJyIapue 0ojiee BBITSHYTO, YeM CEBEpHOE.
DTO cneAyeT, HapuMep, U3 U3MEPEHUM CHITBI TSDKECTH HA TMOBEPXHOCTH 3emuu. Jns
HECHMMETPHYHOTO OIHOPOJHOTO TeNa CHJIa TSKECTH JOJDKHAa ObITh OoJblle Ha
TYIIOM, T.€. CeBepHOM KOHLE... CylIecTBOBaHNE HMEHHO 3TOTO PA3JINYHA ... U3BECTHO
yoke maBHo... Aglg=3-10".

HaGmronennss Haj [BWKEHHEM CIYTHHKA... TIOKa3ajH, 4YTO IEPHUIeiHOe
pacCTOsIHME B CEBEPHOM IIOJIyLIAPUH 3HAYUTEILHO MEHBIIE ePUTeHHOTO PaCCTOSIHUS
B 10KHOM mnonymapuu. OTCIofa HENMOCPEACTBEHHO CIIeNyeT, YTO B COOTBETCTBHH C
U3MEPEeHUSIMH Ha MOBEPXHOCTH 3€MJIHM, CWJIa TSDKECTH B CEBEPHOM MOJNyLIApUU
Oonpme, yem B 10xkHOM. Cynsl MO JTUTEPATYPHBIM JaHHBIM, AETAIH ABIDKEHHS 3TOTO
CIyTHHKAa IOATBEPXIOAIOT M (GopMmy Kapauouasl miusi 3emum.  Bo wm3bexanue
HEIOPa3yMEHUs CJIEAYeT OTMETHTh, YTO I€OAE3UCTHl M HCCIENOBATEIH JBHKECHUS
CIYTHHKOB HCXOIAT W3 NPHUBEIEHHBIX NAHHBIX O TSDKECTH K IMPOTHBOIOJIOXKHOMY
BBIBOAY - O Oosbliell  BBITSHYTOCTH ceBepHoro mnojymapusi.  Cyre 3TOro
PACXOX/IEHUS] 3aKJIFOYAaeTCs B TOM, 9TO OOBIYHO YYHTBHIBAIOTCS TOJBKO
[EHTPOOEXKHbIE CHJIbI U CHJIAa TsDKeCTH. lIpum TakOM pacCMOTPEHHH BO3MOXKHOCTb
aCHMMETPHM OIHOPOAHOTO Tejla MCKIYaeTcss W HaiineHHoe Ag Moxer ObITh
OOBSICHEHO TOJBKO M30BITKOM IJIOTHOH MaTepuH B CEBEPHOM Mojdymapuud. B stom
cilydae YpOBEHHAsl MTOBEPXHOCTb TOrO K€ 3HAUEHHs! J0JDKHA OTCTYNUTh Jaiblie U
MOJIYYHUTCSl YAJMHEHWE TOoNymapuss npu OoJsiblneM 3HaYeHWH TspkectH. OpHako
3HAK AaCHUMMETpPUH, TOJy4eHHbI HemocpeacTBeHHO it MOmurepa u CatypHa,
TOBOPUT HE B MOJB3Y 3T0# nHTepnperarun” (Kosbipes, 1963, ¢.103-104).

"Ilnst ©3ydeHUs paCIPEACSICHUsI ACHMMETPUYHBIX CHJI HA IMOBEPXHOCTHU 3€MJIH
0COOBIIl HMHTEpeC NPEACTABISIIOT MOJSIPHBbIE PaiiOHBI, TI7e MPOXOAHT Mapajuieb C
HYJIEBBIM 3HAYEHUEM 3THX CHJI U IIe I3MEHEHHUE STUX CHJI C IIUPOTON JOJDKHO OBITh
0COOEHHO  OBICTpPBIM. CootBercTByromue M3MEpEeHUs1 ObLIM  BBINIOJHEHBI
H. A KoseipeBeim u B.I'.Jlabefimmem... HM3mepsinacb  BepTUKalbHAs KOMIIOHEHTA
ACHMMETPHYECKMX CHJI 10 YTSDKEJICHHMIO Tpy3a Ha 3JIaCTUYHOM IOJIBECe TP
BUOpan BECOB. JTH H3MepeHus ObuiM BBIMOJNIHEHBI B Amnepme, Tuxcu, Ha
o.KorenbHerii, Mpice UenmocknHa, 0./[MKCOH U B psiie MyHKTOB Ha Iper(yromeM JIbIy
¢ MakcuManbHOM wmupoTol 84°15.3HaueHue MOJHOrO BEKTOpa aCHUMMETPUYHBIX
cus OBLIO MOJyd4eHO yMHOKeHHeM Ha COSeCd. Ha puc. 13 mpencraBnen rpaduk
3aBUCHMOCTH 3THX CHJI, BBIPQXXEHHBIX B JIOJIIX CHJIBI TSDKECTH, OT INHPOTHL 37ech
npuBefeHbl U npexHue onpeneneHus B Kpeimy, Ilynkoso um Kuposcke... Kpusas
MOKA3bIBAET, YTO MapajuleNb HYJIEBOrO 3HAYEHUS aCUMMETPUYHBIX CHUJ HAXOAMTCS
okosio 73°" (tam xe, ¢.109-110). "Becpbma 3HaMeHATEIHHO, YTO TOJIyHYE€HHAsS HAMU
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KPUTHYECKas Mapajuielb COOTBETCTBYET B CEBEPHOM  MOJyLIAPUM  TPAHULE
MaTepUKOB W Haudaly BHaaWHBI JIEAOBUTOrOo OKeaHa, a B OJKHOM IOJyLIApHUH,
HaoOopoT, mapayutenu nogHsTHs Matepuka Antapkrukn” (Kosbipes, 1958, ¢.68).

"B armocepe TUIaHeTHI  CleQyeT  OXHUAATH  CYIIECTBOBAHUS OCOOOM
IUPKYJISILUN - TepeMeleHHs] BO3AYIIHbIX MacC Tpomocdepel K  ceBepy, C
MPOTHBOTOKOM K FOTY B BEPXHHUX CJOsX. Takas MUPKYJSIIHSA MPUBEIET K Pa3IHIHIO
KJIMMaTOB O0OMX MOJyLIApUi TUTAHETHI, IPUYEeM CEBEPHOE MONyLIapue CTAaHET Teruiee
IOKHOTO.  YKa3aHHOE pa3ji4yhe KIUMAaTOB OOOMX TOJNyIIapuil AeHCTBUTEIHLHO
cymectByer. Ha 3emue cpenHsisi ronosasi TeMneparypa I0XKHOIO — IMMOJyHIapusi  Ha
3" MeHbIIE TeMIepaTyphl CEBEPHOTO MONyIApHs. B pesyibTaTe TeMMepaTypHEIi
5KBATOP OKA3bIBAETCs  cMemeHHeIM Ha 10° K CeBepy IO OTHOIIGHHIO K
reorpaduueckomy. Takoe OOJbIIOE pa3uyKe KJIUMATOB €1Ba JIH MOKHO OOBSCHUTD
SKCLEHTPUCUTETOM 3eMHOU opOuThbl.. ONHOBPEMEHHO C CUJIAMH, CIIBUTAFOIIMMH
BO3AYIIHbIE MacChl K CeBepy, JOJDKHBI CyIIeCTBOBaTb MPOTHBOIOJIOXHO
HATPaBJICHHbIC CHJIbI, TNPHJIOKEHHbIE K TMOBEPXHOCTH 3€MJIM. JTHU CHUJIBI MOTYT
BbI3BAaTh CMEILIEHHE K IOIy MOBEPXHOCTHBIX BOJA OKEaHOB. M3-32 CIIOKHOCTH W
W3MEHYMBOCTH TEYEHUH BEPXHHUX CJIOEB BOIbI MPEUMYILIECTBEHHOCTh JBIKEHUN K
IOTY e11Ba JIH MOXXHO 3aMeTuTh. HO HenzOexHOe ABIDKEHHE K CeBepy IIyOMHHOTrO
MPOTUBOTOKA MOXHO OOHAPYKUTh MO MPOHUKHOBEHUIO K CEBEPY FOJKHBIX MOJSIPHBIX
Boa. Takoe nmepenBrbKeHNe rIIyOUHHBIX BOX, BHIMMO, ACHCTBUTEIBHO CYIIECTBYET B
AtnantudeckoM U Tuxom okeaHax" (Tam xe, ¢.69-71).

Konnenuust H. A Ko3bipeBa HEOXXHIAHHO MO3BOJMIIA OOBSCHUTH LIEJBIA Psil
reodmnyueckux 3¢ (¢HeKTos, TPYAHOOOBSICHUMBIX C  OOBIYHBIX TTO3ULIMIA
ACHMMETPHIO (DUTYPBI, TEOJIOTHYECKOTO CTPOCHMs, LMPKYJISLUUA aTMochepbl Hu
pacripeneneHusi (U3NYECKUX TMMOJeH 3eMii M Jpyrux  IiaHeT  (CM. paszen
M.JI. ApymanoBa u C.M.KoporaeBa B HacTosieil kuure). be3yCclOBHO CYIIECTBYIOT
U aIbTepHaTHBHbIE OOBSCHEHMs YKa3aHHbIX  reodusmdeckux  d¢pdexroB (o
KapauounHou ¢opme 3emiu cMm., Hanpumep, pasgen A.I.IlapxomoBa B HacTosei
KHHUTE).

2.12. Opzanusmi

" .. JKu3HeHHOro Havaja U HET B HAIIUX HAay4YHBIX 3HaHUAX. Pu3uKa, XUMUS U
Opyrue TOYHBIE HAYKH MOTYT CTPOTO MPOCIEOUTh M IpeacKa3aTb MyTh rudenu
MOAXBAYEHHOIO BETPOM, YIABIIErO C AEPEBa JIMCTA U JaXKe€ HAMMCATh YPABHEHUE €0
IOBW)KEHUS, HO OHHM OECCHIIbHBI OOBSICHUTb, KAaK OH BBIPOC, KAK OH NPHUHSUI CBOIO
¢dopmy u cBoiicTBa. Henb3sl CChUIATHCS HA TO, YTO Y PacTEHH eCTh 0COObIe CBOICTBA,
KOTOpBbIX HET B HeXHUBOH mpupoje. JKuBble OpraHu3Mbl HE MOTYT CO3/aTh TO, Yero
Her B mpupoge. OHM MOTYT TOJBKO cOOpaTh M MCIOIB30BATH TO, HYTO 3AJI0KEHO B
obmux cBoiicTBax Mupa. DTH CBOWCTBA IOJKHBI OBITh, CJIEIOBATENILHO, U B HEXKUBOM
npupone. Mx Hamo uCkaTb UMEHHO 37€Ch, TA€ MOXHO IOJIb30BAaTbCS METOAUKOU
TOYHBIX HAyK U OMEpPeThCsl Ha MX OrpoMHbIi onblT nmo3HaHusa" (Koseipes, 1975, c.2-
3). "Pe3yabpTaThl ONMBITOB MOKA3BIBAIOT, YTO OPraHU3YIOIIee Ha4ajo, KOTOPOE BHOCUT
AKTUBHOE CBOMCTBO BPEMEHH, OKA3bIBA€T HA CUCTEMBI BJIMSHHE, OYE€Hb MAajiO€ B
CpaBHEHUH C OOBIYHBIM PA3PYLIAOIIUM XOAOM pa3BUTUsA. 1103TOMY HEyITUBUTENBHO,
YTO 3TO JKM3HEHHOE Ha4dayio ObLJIO MPOMYLIEHO B CUCTEME HAIIMX HAYYHBIX 3HAHHM.
Ho, Oyayum manelM, OHO B MpPHPOJE PACCESTHO BCIOAY, W MO3TOMY HEOOXoamma
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TOJIBKO BO3MOXXHOCTb €rO HaKOIUIEHHs], IMON00OHasi TOH, MPU KOTOPOI Maiible KaIuld
BOJBI, MaJaoIue Ha OOUIMpHBIE OOJACTH, MOANEPKHBAIOT HETPEPhIBHOE TEUCHUE
MOTYYHMX PEYHBIX TOTOKOB. Takasi BO3MOKHOCTb OCYINECTBJIIETCSI B OPTraHH3MaXx,
MOCKOJIBKY BCSl JKU3HEAEATEIbHOCTh MPOTHBOACHCTBYET XOAY pa3pyLIeHHs CUCTeM"
(Kossipes, 1982, ¢.71).

"CymectByromuii B Mupe Xon BpeMeHH YCTaHAaBIMBaeT B IIPOCTPAHCTBE
OOBEKTHBHOE OTJIMYHE IPAaBOrO OT JIeBOro.  M3yMUTENbHBIM  sIBISETCS  TO
00CTOSATENBCTBO, UTO B NMPHPOAE NEHCTBHTENBHO MMEIOTCS Opocarolmecs B riasa
OOBEKTHBHBIE OTJIMYMS TMPABOTO OT JIEBOTO. OTH OTJIMYWS JaBHO H3BECTHBI B
OpraHn4eckoM Mupe. Mop(onorus )KUBOTHBIX U PACTEHUH aeT MHOTOUYHCIIEHHBIE
IpUMeEpPHl YIIOPHOH, Nepenarlleicss Mo Hacuenctsy acummerpun. Hanpumep, y
MOJUTIOCKOB B IMOJABISIOLIEM YHCIE CIy4aeB PAaKOBUHBI 3aKpyrjeHbl B IIPaBYIO
cropony. IIpeobGnananue ompeneneHHON acCHMMeTPUH HAOMIOOaeTcs U y MUKPOOOB,
00pa3yromux KOJIOHHH CIUPATBHOMN CTPYKTYpPBI. Y BBICOKOOPTaHM30BAHHBIX CYIIECTB
ACUMMETPUYECKOE IOJIOKEHHE OPTaHOB BCEr/a MOBTOPSIETCs, HANpUMEpP CceplaLe y
MIO3BOHOYHBIX, KaK IIPAaBUJIO, PAaCMOJOXEHO CJeBa. INonobOHast acummerpusi
CYILIECTBYET U Yy PACTeHMI, HAIPUMEP B MPENNOYTHTEIbHOCTH JIEBBIX CIHUpaNel y
IIPOBOJSIIIIUX COCYIOB.

B cepenune npomutoro Beka Jlyu Ilactep OTKpbUT aCHMMETPHIO IPOTOILIA3MBI U
psiIOM  3aMedYaTeNbHbIX HCCIEAOBAHUI TOKa3al,  YTO AaCUMMETPHs SIBISIETCS
OCHOBHBIM CBOWCTBOM >KM3HU. B Heopranudeckoll MNpUPOAE CTEPEOU3OMEPHI
0o0pa3yroT peuemarbl, T.€. CMECH C OJHHAKOBBIM KOJIMYECTBOM IPABBIX U JIEBBIX
MoJiekyd. B mporomnasme ke HaOmrOmaeTcsi pe3koe HEePaBEHCTBO JIEBBIX M MPAaBbIX
¢opm. BoznelicTBue Ha OpraHM3M MNpPaBbIX M JIEBBIX HM30MEPOB YacTO BECbMa
pasnuuHo. Tak, Hampumep, JIeBOBpallarolas TJOKO3a IMOYTH HE YCBaWBaeTCs
OpPraHM3MOM, JIeBbIi HUKOTHUH OOJiee SOBHUT, YeM IpPaBbld, M T.I... ACUMMETpHs
MOJKET MMeTb (PU3MYECKHI CMBICI TOJBKO NMPU CYLIIECTBOBAHWU HAINPABICHHOCTHU
Bpemenn" (Koseipes, 1958, ¢.26-27).

"B kadecTBe WCTOYHHKA BO3AEWCTBUsS ObUT BBIOPaH MPOLIECC HCMAPESHHUS
XKHUIKOro aszota.. Kpome Toro, HaOmomanoch NeHCTBHE €CTECTBEHHOrO —IMpolecca
TasHUSl CHera... ()aKTUYECKH Ha MCCIeNyeMblii OOBEKT OKa3bIBaJIH BO3ICHCTBUE /1BA
mpolecca: C€aMO HCHAapeHHe U NMPOoLIecC pa3orpeBaHUs MapoB a30Ta...B KauecTBe
00BEeKTOB uccrnenoBaHuii  ObuiM  BBIOpAaHBI ~ MHKPOOPraHM3MBI  BHUJA
Pseudomonas fluorescens ¥ MHKpOOpraHU3MbI aPTE3UAHCKOI BOJIbI, CEMEHa OBCa U
ropoxa...d Mpolecc BbIpalllMBaHUs pemnyaToro jyka B Boze... Ilo cymecTByromum
PEJICTABICHNSM OTKJIOHEHHs OKpykaromieii Temmepatypel B mpemenax +1°C
CYIIECTBEHHO HE BJIMSIFOT HA JKU3HEAEATEIbHOCTh Onosornueckux oovekros, Tem He
MeHee TpeGOBaHMS K CTAGHIBHOCTH TeMmeparypsl Obut mosbimens: 10 +0,2°C...
BinsiHne m3MeHeHHss KOHLEHTPAIMHM a30Ta B BO3AyXe IMOMEINEHUs HCKIII0YalIoCh
HETPEepbIBHOW BEHTIJISILIMEN... a TAKXKe TeM, YTO B OOJIBIIMHCTBE CIIy4aeB OOBEKTHI
UCCIIEIOBAaHUI HAXOWINCh B TIePMETHYECKH 3aKpbITBIX Hpobupkax. Marepuan
pOOHPOK - OOBIYHOE CTEKIIO.

Bpemsi neiicTBusi, kak mnpaBwio, coctaBsuio 60 wMuHyT... Bcee omnbiThl
COTPOBOXXJAIUCh KOHTPOJBHBIMH SKCIEPUMEHTAMH, B KOTOPBIX HCCIIEqyeMble
OOBEKThl HAXOMWJINCh B YCIIOBHUSIX, AJCKBATHBIX OMNBITHBIM, HO HE IOJBEPrajucCh
BO3JIEHCTBUIO MTpOL[ECCca UCTIAPEHHS JKUIKOTO a30Ta.
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Jns MHKpPOOPraHW3MOB...B CIy4da€ BO3JCWCTBHUS MpPOLECCA HCIAPEHUs

JKUJKOTO  a30Ta XapakTePHO pPe3KOe YrHEeTeHHE >KHU3HEACSTEIbHOCTH B TEUCHHE
MEPBBIX CYTOK OIBITA, & 3aT€M CTPEMJIEHHE K COOTBETCTBYIOIIEMY HOPMAJIbHOMY
YPOBHIO. ..
SO_LE ...OnmBITBI C CeMEeHaMH OBCa
g T * FATM  BOKHBIH - pesymTaT, 2
40+ 8 x” MMEHHO: MPU CPEIHEH BCXOXXECTH
E / KOHTPOJIBHOM  TIPyNIbl  CEMSH,
< / paBHOI 60%, BCXOXECTb CEMSH,
30r J MOABEPTHYTHIX BO3IEMCTBHIO
/ / HpoLecca HCHApeHUs  KUIKOTO
20! // a30Ta, OKa3ajgach PaBEHOM HYIIO:
/ ceMeHa mOJHOCTBIO morubmun. C
|/ STUMU CeMeHaMHu ObLIO
101 / OCyLIECTBJICHO [IBa ONbIT4, B
/ KOTOPBIX  MCHOJB30BAIUCH 80
Bpems, gacst CEMSIH.
24 48 7 OnbITEI C CEMEHaMHU Tropoxa
Puc.14. TIpopoctanue cemsn ropoxa. [Tyakrupras marmsa | TAKXKE Jai HHTEpPECHbIE
— KOHTPOIbHAsA Tpyrma. CriromrHas JIHISE — FPYTIA pe3yabTarel. beuto mposeageHo 6
CCMSH, MOABCPTIIMXCA MPAMOMY BO3ACHCTBHIO r[povuecca ONBITOB C HUCIOIb3oBauueM 600
MCTIOPCHUS JKAIKOTO a30Ta B KAMEPE; BPEMSI BO3ACHCTBHA
_ 60 s (Jlarsaxos, 1984), CEMSIH. Cpennsis BCXOXKECTh
CeMsiH OKa3zanach paBHOU 92%.
CpenHsis  BCXOXECTb  CEMSH,
MOJIBEPTHYTHIX BO3JIEHCTBHIO... OKa3ajgach paBHOH 62% , T.e. 4acTb CeMsiH morudna
(puc.14).
B cnenyromeil cepum 3KCIEPUMEHTOB ONBbITHas TIpynna CeMsiH HE
MoJABeprajiach, Kak OOBIYHO, BO3AEWCTBHIO mporecca. BosxeidcTBuio Obuia

MOJIBEPrHyTa BOAOIPOBOJHASI BOJAA, KOTOPOW OpOLIANMCH CeMeHa. B 3Tom ormbiTe
UCTONB30BANIOCh 60 ceMstH, KOTOpble OblaM pa3duthl Ha 3 rpynmbl Mo 20 ceMsH...
Bcexoxects Bo Bcex rpymmax okasanack 100%-ii... Ilpu opolueHun ceMsiH BOJOI,
MOJIBEPTHYTOM. ..BO3IEHCTBUIO, TakXKe HaOM0JaNIoCh BBIPAKEHHOE OTCTaBaHHE B
Pa3BUTHH OTBITHBIX IPYII CEMSIH IO CPABHEHMIO C KOHTPOJIBHOM IPyIIOi.
OKCNIepHUMEHT C MPOPOCIIUMH CEeMEeHaAMH ropoxa, KOTOpble ObLIH
MOJIBEPTHYTHl BO3IACHCTBUIO  MpoLecca  HCIAPEHMs  JKHOKOrO  a30Ta, OblI
MPOJOJDKEH: OIMBITHAS TPYMNA CEMSH M COOTBETCTBYIOINAS MM KOHTPOJIbHAsi ObLIN
BBIC2)KEHBI B OTKPBITHIN IrpyHT. Halmonenune Benock 3a poctoM crebineii...Ha nsiTeie
CYTKH OIBITHBIE PACTEHUs, OTCTaBaBIIME OT KOHTPOJBbHBIX, HAYAJIH JOTOHATH
KOHTPOJIbHBIE, JOTHAJIHM U Jlajiee CYIIECTBEHHO OINEepeXajld B POCTE KOHTPOJIBHYIO
rpynmny. MakcumanbHoe onepeskenne (1o 50%) HaOmromanocs Ha BOCBMBbIE CYTKH. ..
OnbITH MMOKA3aJId, YTO 3aMETHOE IUCTAHTHOE BJIMSIHHE Ha COCTOSTHHE JKHBOTO
BEIIECTBA OKAa3bIBAET HE TOJIBKO TAaKOW WHTEHCHUBHBIA MPOLIECC, KaK HCIIApEeHHE
JKUJIKOTO a30Ta, HO M TAaKOHW Mpolecc, Kak TasHUe cHera.. B kadectBe oObekTa
UCClIeoBaHusl ObUIM OTOOpaHBI 3IOPOBBIE JIyKOBHIBI OJMHAKOBOTO pa3Mepa U C
OQVWHAKOBBIMU 3a4aTKaMU KOPHEBOW cuctembl... Han oneiTHOM rpynmod — mopg
HEKOTOPBIM yIJIOM OBUT YKpPEIUIeH OTpakarenb (JIMCT KapTOHA, OOTAHYThINA (ONbroi
U3 QIIOMUHHS) C TAKUM pacueroM, 4ToObl Ha 3TH JYKOBHIIBl HAgajo OTPaKeHHE
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CHera, JieXallero rnepex OKHOM Ha yiuie. Tak Kak u3-3a oTpaxkaTelsis HapyllaloCch
PaBEHCTBO CBETOBBIX YCJIOBUI KOHTPOJBHOM M OMNBITHOM TPYMI, Ha CTEKJIO OKHA B
paiioHe OTpakaTens HakJeMBajach nucyas Oymara.  Pesymprarhl HaOmoneHWH
cnenyromue. 50% IyKOBUILI KOHTPOJIBHOM TPyIIIbl 3aTHUJIM, HE pa3BUB KOpPHEHN U He
BBIITYCTUB CTPEJIOK. Pa3BUTHE OCTAJIbHBIX JIYKOBHUI[ 3TOH TI'PYIIIbI XapaKTepH30BaioCh
MENJICHHBIM POCTOM KOpPHEBOM CHCTEMBbI U 3ama3fblBAHHEM B BbIOpPOCE CTPENIOK, MX
MaJbIM KOJMYECTBOM U 3aMenjieHHbIM pocToM. K KOHIy oOIbITa cpenHsis BbICOTa
cTpenok coctasmia 150 MM, Bosa B OaHkax Oblia MyTHOHM M MMena crienu(puIecKuid
3anax rHueHusi. ONbITHAs rpymmna JyKOBUI] Pe3KO OTIMYanach OT KOHTposbHOH. C
caMmoro Hadaja HaOmonancs OypHBIA POCT KOPHEBOH cUCTeMbl. KOpHHU MOJHOCTBIO
3aMOJHUIN HIDKHIOK dYacTb OaHOK. Bce JIyKOBHIIBI OKa3ajHCh YKU3HECTIOCOOHBIMIL.
Bona B 6aHkax Ha MPOTSDKEHUH BCErO OMbBITA ObljIa KPUCTAILHO YHUCTOH U Oe3 3amaxa.
K KOHIly OmbITa CTPENKH 3TOH IPyMIIIbI JIyKOBHI] ObUIH BBICOTOH B 300 MM. ..

IIpuBeneHHBIN 3KCIEPUMEHTAIBHBIN MaTepual MO3BOJIAET CAENATh CIEAYIOLINe
BBIBOJIBI

HeoOpatumble mpoIecChl... MUCTAHTHO  W3MEHSIOT (PU3MYECKHE CBOWCTBA
OKpPY>KaIOILero BEIecTBa.

YKuBoe BemecTBo 00nagaeT 0co00il YyBCTBUTENBHOCTBIO K BO3JEHCTBHIO STHUX
IPOLIECCOB. ..

JLnst Guonorndeckux OOBEKTOB, MOABEPTHYTHIX KPATKOBPEMEHHOMY MPSIMOMY
BO3JIEHICTBUIO MpOIiecCa HCMApEHUsl KUIAKOTO a30Ta, XapakTepHa B OINpeneNeHHBIX
YCIOBUSIX HE€ TOJBbKO IOJHAsl JIMKBUIALMS YTHETEHUs >KU3HENEeATENbHOCTH  CO
BpeMEHEeM, HO M moclenyromuee ee crumyaupoBanue” (Jaruakos, 1984, c.101-121).

OnpiTel 1O BO3/I€HCTBHIO
IpoLecca MCMapeHusl XXUAKOro a3oTa
Ha CEMEHa ropoxa ObUIM TPOIOJIKEHBI
cucremarmaeckum obGpasom: "Cemena ||100f
MO/IBEprajluCh BO3JEHCTBUIO 3a JI€Hb
10 MOCEBA... BO3AEHCTBUIO
mojBepra;mmchk  cyxme  cemena..B | 96
TEYEeHHE JBYX IOJIEBBIX CE30HOB ObLIH
MIPOBEACHBI YETBIPE. .. omelTa...B
KaKIOM  OMNBITHOM  Bapuante u | 92
KOHTposie (urypupoBaso mo Tpu
MOBTOPHOCTH, B K&XKIOW M3 KOTOPBIX
yuacTBoBano mo 175 cemsn..B Tpex | 88
BapUAaHTax... CEMEHa II0/IBeprajuch

CpeaHsisa BCXOKECTb, %

HACCIENYEMOMY BO3ENCTBUIO B
TeueHue 15 muHyT, 6 MuMHYT U 3 | 84r
MHUHYT. otH BAPUAHTHL...

obo3uauarotcst kak O(15), O(6) u O(3) 12 18 22

COOTBETCTBEHHO... B cooTBercTBHM C y

.. |Puc.15. lunaMmmuka cpeaneit BCXOxkeCTH (JJaH4aKoB,
YHCIIOM TMOBTOPHOCTEH |Eranopa 1987)
yCTaHABIMBAIUCH B psg  TpHU
UCTOYHHMKA uccienyemMoro BosneiictBus. CTporo Hajg KaxasM #H3 HHX (Ha
(bUKCHPOBAHHOM BO BCEX OIBITAX PACCTOSIHUM OKOJIO 65 CM) Ha XJIOMYaTOOyMaKHON
TKaHHU, HATSHYTOH Ha CIEIMAIbHOM KapKace, pacHojarajiuch CeMeHa B OyMaXKHBIX
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MAKeTax... HaOJrO1anuCh
MPOLIECCHI TOSIBJIEHUS] BCXOJIOB,
pocra u pa3BuTHs cTebOneii, a
TAKKE MOJIy4eH psm...
XaPaKTEPUCTHK 40— /
MPOIYLUPOBAHHBIX CEMSIH. ..

Cymmupyem
MOBTOPHBIIMECS  XapaKTepHbIE 1
0COOeHHOCTH HCCIIEyeMOTr 0o
SIBJICHUSI.

Ilo nosiBneHn0 BCXOIOB U 1
Pa3BUTHIO pACTEHW OMbBITHBIE

. Cpenusst nmmHA
CTEOIA, CM

BapUAHTHI OTCTArOT oT 30__
KOHTPOJIBHOTO, 3aTeM ;
OTCTaBaHHE B HEKOTOPbIX 1
BapUaHTaX CMEHSIETCS i
onepexxenueM (puc. 15, 16)... 1

B CaMOM 1
NPENCTABUTEILHOM Kjacce |

ceMsiH yposkasi (CocCTaBisiromieM || 20—
OKOJIO TIOJIOBHHBI BCETO YPOIKas)
BeC 200 OMNBITHBIX CEMSH...
Oosbllie, YeM BEC TaKHX XK€ 1
CeMsTH B KOHTPOIIE. .. 7
Pacnpenenenue 200 cemsiH 1o
BECY SIBJISIETCS YETKUM, BBICOKO 1
CTaTUCTUYECKA  JOCTOBEPHBIM 1
OTBETOM HCTIOJIb3yEeMO
OMOJIOTHYECKOW  CHUCTEMBI  Ha ]
HCCIIelyeMO€e BO3IEHCTBHE. T
Cpennee otnuune  BCeX
OTBITHBIX ~ BAPHAHTOB oT 1
KOHTPOJIBHOTO IO OOJNBITUHCTBY ] Bpems, CyTKH
paccMaTpuBaeMbIX IOKa3aTeNen 2 22 29 g
B HECKOJIbKO pa3 OoJblue, yem
cpenuHee OTJINYHE pa3ubix |Puc..16. lunamuxa cpereii amanbl credms (JaHyakos,
OMBLITOB MexXIy coboil... Bo Bcex |Eraosa, 1987).
PacCMOTpPEHHBIX
XapaKTePUCTUKAX HAONIOMAeTCsl OAWH U3 OOBIUHBIX M TMOCTOSHHBIX NMPU3HAKOB
HaJIW4usl BO3JEICTBUS .. yBENWYEHHE pa3Maxa BapUalliM, BCe paclpeaeneHus
OTBITHBIX PACTEHUH XapaKTepU3YIOTCs OOJNbIIEH Nucrepcueil, 4eM y pacTeHHid B
KOHTpOJIE...

B nocTtaHOBKE W WHTEPIPETALMH... OMBITOB HEOOXOIUMO YHYeCTb IJIABHYIO
OCOOEHHOCTh HM3y4aeMOro sIBJIEHHs. MBI HCCleqyeM IUCTAHLIMOHHOE BO3JEHCTBUE
nporecca UCMApeHHs KUAKOrO a30oTa Ha Owosormdeckyro cuctemy.OmHako, eciu
paccMarpuBaemasi  Owoyiormdeckas — cucTeMa  3aUKCHpOBaia  HCCIEayeMoe
BO3JICHCTBUE, TO OTCIO/IA CJIEyeT, 4TO OHA (PUKCUPYET B TOH WJIM MHOH Mepe U BCe

T - BCIMYHUHA
CTATHCTHUYCCKOM
OmmMOKH
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OCTaJIbHbIE MPUPOIHBIE M MCKYyCCTBEHHBIE HEoOpaTHMble (PU3MHUECKHE MPOLECCHl, B
kadyecTBe 3((eKTUBHON 1a00PaTOPHONH MOAETH KOTOPBIX W HCIIOJIB3YeTCS] B OIBITE
NpOIeCC HUCMAPEHHs >KUIKOTO a30Ta. JTO O03HA4YaeT, 4YTro  paccMaTpuBaeMasi
Ouonoruyeckas ~ cuCTeMa Bcerna HaxoauTcss B chepe ONM3KMX M JaJEKHX
HEKOHTPOJIMPYEMBIX B ONbITaX HeoOpaTumbIx nporeccoB” ([lanuakos, Eranosa, 1987,
c.11-81).

HUctunnoe (a He Buaumoe) mnosokeHne COJHLIA BBI3BIBAET PEAKIIHIO
Ouosormueckoii cucremsl (kosionuu Mukpoopranuzmos 1Escherichia coli 0):

KOJIMYECTBO KJIETOK, CIIOCOOHBIX (POPMUpPOBaTH KOJOHMHM HA TBEPIOH
arapu3OBaHHOW Cpele, BO3PAacTaeT IOCie BO3MEHCTBUS, M KJIETKH NPHOOPETaroT
CHOCOOHOCTh AKTUBHO Pa3MHOXKATHCS B CYLIECTBEHHO HEONTHMAJIBHBIX YCIOBHSIX
(JIaBpenTbeB u 1p., 1990a).

3. CeomncrtBa notoka KosbipeBa
3.1 Pacnpocmpanenue be3 nepedaiu umnyiibca

Crnenyer cpa3y OTMETUTB, YTO PeYb HE UAET O MOTOKE B OOBIYHOM (hU3HUECKOM
cMbIciie. Bri3biBaeMble MOTOKOM "IOTMOJHUTENBHBIE CHIIbI SIBJISIFOTCS BHYTPEHHUMH
no otHomeHno k cucreme" (Koswipes, 1958, c.69).

"Obs3aTenpHOE CYIIeCTBOBAHUE ABYX CHJI, BbI3BAHHBIX XO/IOM BPEMEHH, HMEEeT
OuYeHb OOJIBIIOE NMPUHIMITHAIBHOE 3HaueHHe. I3 3Toro oOcrosiTenscTBa ClEnyer,
YTO BpEeMsl MOXET CO3[1aBaTh B CHCTEME MOMEHT BpAalleHHWs W BHYTPEHHHE
HanpsDKeHHs1, paboTa KOTOPBIX OyAeT U3MEHSITh €€ SHEPTHIO.

CrnenoBarenbHO, BpeMsl MOXKET MEPEHOCUTb SHEPTHI0, MOMEHT BpPALIEHHs, HO
OHO He nmepeHocuT umiyibca” (Kossipes, 1977, ¢.213).

3.2. Hecoxpanenue uemnocmu

CBsi3aHHBIII IMMAHEHTHO C MTOTOKOM BPEMEHH MOMEHT KOJHMYECTBA JIBIKEHUS
BBOAMT B MHpP HEpaBHOLIEHHOCTh NpaBOro u Jyesoro. Takum obpasom, Mup,
"mpoHu3biBaeMblil" norokoM Ko3ripeBa, He MHBapUaHTEH HU K BPEMEHHOMY, HU K
npocTpaHCTBeHHOMY oOpamenno. Ho coxpansiercss TP-unBapuanTaOCTH: "Mup ¢
IIPOTHUBOMNOJIOKHBIM TEUEHHEM BPEMEHU pPaBHOCWIJIEH HaileMy Mupy, oTpakeHHOMY
B 3epkasie” (Koseipes, 1963, ¢.99).

3.3. Okpanuposanue seugecmeom. Ompasicenue.
Omcymcmeue peppaxyuu. Pegepcuposanue s¢hpexma

"Oka3anoch, YTO HU3MEpSIOIIYI0 CHUCTEMY MOXHO  3allUTHTh  3KpaHaMHU
OT...IEHCTBHSI CO CTOPOHBI MPOHMCXOJSIINIUX BOJNM3U MPOLECCOB. TakUMHU 3KpaHaMHU
MOTyT OBITb pPa3HOOOpa3HbIE TBEpHble BEIIECTBA. METAJUIMYECKHE IUIACTUHBI,
CTEKIJIO, K€paMuka, IpU TOJIMUHE HUX B OAWH-IABA CAaHTUMETPA. >KI/I,I[KOCTI/I
SKPAHHUPYIOT 3HAYMTENBHO ciabee, Tak Kak JJsl TOIJIOIIEHHs NeHCTBHUS BPEMEHH
BO/IOM HeoOXOaMM CIIOH ee TOMIUHON B Heckonbko nermmerpoB” (Koseipes, 1977,
c.215).
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"Hanpumep, 1  3KpaHUPOBAHUS

NEWCTBUsl HCIAPEHHs] alleTOHA C BaTKU C
paccTosiHus puMepHO 10 ¢M TOCTaTOYHO
CTaJIbHOTO JIUCTA TOJUIUHON 8 MM uu 10
CTEKJITHHBIX TUIACTUHOK TOJNIMUHOMN mo 1,5
MM... a Ta3bl BOOOIE 3KpaHAMH CITy>KHTb
He moryt" (Haconos, 1985a, c.14). Ha

puc. 17 "MOKa3aHbl  OTKJIOHEHHSI
KPYTUJIBHBIX BECOB TMOJ JI€HCTBUEM
WCTIAPEeHUsl alleTOHA TMPU SKPAHUPOBAHUHU
WX CJIO€M  KAapTOHAa  3HA4YUTEJIbHOU
TOJIIUHBI, TOHKOH CTEKJITHHOM

MJIACTUHKOM W TAaKOW JKe IUIACTUHKOH C
3€pKAJIbHBIM  CJIOEM pPAacCIbUIEHHOTO Ha
Hel amoMuHHS. TakoM TOHKHH CJIOM He
MOXET co3faarh noriomenus. OmgHako
3TOT CJIOM YMEHBILIUJ AEHCTBUE MpoLecca
noytH B ABa pa3a. Orcroma cienayer, 4To,
Kpome MIOTJIOMIEHHS BPEMEHH,
CYIIECTBYET €Ille M €ro OTpPaXEHHe, a
AJTFOMUHHEBOE MOKPBITHE SIBJISIETCSI
MPEBOCXOHBIM OTPAXKATEJIEM... BDEMEHH.
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Bpewms, muH

Puc.17. OrrankuBaHUC IPH UCTIAPCHUH ALICTOHA
CTPEIIKH KPYTHJIBHBIX BECOB, 3aIHIICHHBIX
SKpaHAMH. X — CJOH KapTOHA; 0 — CTCKIAHHAS

TJIACTHHKA, ® — TaKas JKC IIACTHHKA C
PACIBUICHHBIM HA HCH ATFOMHHHUCBBIM HOKPBITHCM
(Kosbipes, 1977).

CymectBoBaHue OTpakeHUsI
BPEMEHH OBLIO MPOBEPEHO
HEnmocpeACTBeHHbIMU ombiTaMu. KopoOka

C KPYTUJIbHBIMHU BeCaMH Obljla OKPY’KE€Ha HAJEKHOW 3aIUTON, B KOTOPOH OCTaBJIEeHA
BepTUKaIbHAs 1enb. IIpomeccel MCHapeHHsi SKUAKOCTEH WM HEUTpPajbHBI B
TEIJIOBOM OTHOLIEHMM IPOLIECC PACTBOPEHMsI B BOJE caxapa OCYLIECTBJBLINCH 32
3alIUTON BAAIM OT LIENHM U HE OKa3blBadM BO3AEHCTBUs HA Bechl Ilpu 3epkane xe,
MOCTaBJICHHOM Tiepel INeNbi0 W OTpaXKaBIleM B Hee mpouecc, HaOI0IaIoCch
OTTaJIKUBaHWE CTpenku  BecoB.  CoOBepIIEHHO €eCTECTBEHHO, 4YTO IIPOLECCHI,
MPUTSTUBAIOLME CTPENKY, T.€. TMOTJIOLIAIOINNE BPeMs, HE OTPAKAIOTCS 3€PKaJIOM.
OmbITEl TOKA3aJIM CIPABEIIMBOCTb OOBIMHOTO 3aKOHA OTPAXKEHH: YyroJ JeHCTBUS Ha
3epKaJio paBeH paBeH yriy oTrpaxeHus. CienoBaTenbHO, BOTHYTOE 3€pKaJio JIOJDKHO
cobupatb u  (HOKyCHpPOBaTb  JEWCTBHE TMPOLECCOB M, 3HAYUT, BO3MOXKHBI
HAaOJFOIEHNs] KOCMHUYECKUX OOBEKTOB TMOCPEACTBOM BPEMEHH Ha OTpPakaTelbHbIX
teneckonmax" (Kossipes, 1977, ¢.218). CnpaBemauBOCTb 3aKOHA OTPAKEHHUS
WJUTIOCTPUPYET U MPSIMOJIMHENHOCTD pacrpocTpaHeHust motoka Kosbipesa.

"B ombplTax ¢ JAMCKaMU OOHApPYXXWJIOCH 3aMeuaTeNbHOE SIBJICHHE.  IOJ
NefiCTBHEM OTpPaX€HHOTO B 3epKajie Ipollecca IUCK IIOBOPAuYMBAETCS B CTOPOHY
IIPOTUBONOJIOKHYIO TOH, B KOTOPYIO OH IMOBOpPAUYMBAJICS IpPH MPSIMOM [EHCTBUU
mpouecca" (Tam ke, ¢.220).

JIroO0mBITHO, YTO TpHU OTpakeHUH >Pdekr, nerekTupyemsiii HOTOIIEMEHTOM,
MEHSETCs] Ha MPOTHUBOMOJIOXKHBIN, a AeTEeKTUPYEMbIi CONIPOTUBIIEHUEM - HE MEHSETCs
(c.222,223).

B omnmiTax c MHUKpPOOPTaHU3MaMHU ([anuakos, 1984, c.108)
"mogrBepxkaeHo 3amedeHHOe H.A Ko3bipeBbIM B OmMbITax C KOCHBIM BEIIECTBOM
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SIBJIEHUE PEBEPCUPOBAHUS MIPH OTPAKEHUH BO3JEHCTBHUS ...0TPAXKEHHOE BO3ACHCTBHE,
B OTJMYME OT MPSIMOTrO, HECYLIero yrHeTeHWe, CTHMYJIHPYET >KH3HEeNesTebHOCTh
Mukpooprann3MoB". Tak ke W 1 BO3NEHCTBHUSI MpOLECCa HCHAPEHHs] JKUIKOTO
a30Ta Ha BOAY," B OTJIMYHE OT MPSIMOTO BO3JEWCTBUS, B TEUYEHHE IMEPBbIX
ISTHAAATH MHUHYT HaONIOAAeTcsi pe3Koe YBEeNIWYeHHWE BSI3KOCTH Ha BEJUYUHY
nopsiaka 2,5%" (tam xe, c.112).

ITotok Ko3bipeBa oTpaskaercst OT BEIIECTBA, HO HE MPEJOMIIIETCS B HEM, BO
BCAKOM Cllydae B 3eMHOH armocdepe, HYTO OKa3bIBAIOT MHOTOUYHCIIEHHBIE
ACTPOHOMHYECKHE HAONIOAEHUsT C TOMOIIBI0 IOTOKAa, INPOBEIEHHbIE Oe3 ydera
pedpakmun(Kossipes, 1977; Kosbipes, Haconos, 1978).

3.4. Ilociieoeiicmeue

"Oxka3anoce, 9YTO B ONBITAX C BUOPAIIUSIMHU TOYKH OTMOpPHI BECOB WJIM MasTHUKA
BO3HHUKIINE JOMOJHUTEIBHO CHIIBL.. HE HCUE3aI0T C IMpeKpalleHueM BuOpauwii, a
OCTalOTCsl B CHUCTeMe 3HauuTeldbHOe Bpems. CuwuTas, YTO OHH YOBIBAIOT IO
SKCIMOHEHLMAJILHOMY 3aKOHY... OBUIM CHEJaHbl OLIEHKHU BPEMEHH MX PeJaKkcaluu to.
Oxazanoce, 9To tp 3aBHCHT OT MAacChl Teja, HO 3aBHCHT OT €ro IUIOTHOCTH p.
[Monyunnuce cienyrolnMe OpPUEHTHPOBOUHBIE NaHHBIE. Ui cBHHLIA p=11 r/cwm,
to=14c; mns amomunms p=2,7r/cm, t¢=28 c; nnst nepeBa p=0,5 r/cMm, t¢=70 c. Takum
00pa3oM, BO3MOXKHO, YTO ty OOPaTHO MPOIMOPIIMOHAIBHO KOPHIO M3 IJIOTHOCTH TeJa.
JIroO60NBITHO, YTO COXpaHEHHWE B CHCTEME JIOTIOHUTENBHBIX CHJI TIOCHIE MPEeKpaIleHHs
BHOpaLMii MOXXHO HAaOJFOJIaTh HA BECAX CAMBIM MPOCTEHIINM 00pa3om.

IIpencraBum cebe...BeChbl, K KOTOPHIM OAMH M3 TPY30B IOJBELIEH HA PE3UHKE.
CHumeMm...3TOT rpy3...Bynem CHATBINA rpy3 TPsICTH HEKOTOpOe BpeMsi (OKOJIO MHUHYTHI)
3a pe3WHy, a 3aTeM IIOBeCHM Ha3al Ha BeCbl. Becbl MOKaXYyT IOCTENEeHHOE
obneruenne storo rpy3a.." (Kozyrev, 1971, p.131). "Haubonbmue 3¢p¢exTr ¢
MaKCHMaJbHbIM BPEMEHEM HUX COXpaHeHHs OKoJo 20 MHHYT MPOSBHINCH Ha
MOPHUCTHIX MaTtepuanax (Bynkanudeckwii Ty¢, xupnud)" (Haconos, 1985a, c.15).
Hamowmuto, uto coxpaHenue 3¢dekra BO3meHCTBUS HAOMIONAIOCh U ISl HEKOTOPBIX
paHee omucaHbIX neTekTopoB: cM. 1. 2.10 wu puc. 10), a Takke s JETEKTOpa-
¢doroanemMenTa, s KOTOpPOro '"BCe OCOOEHHOCTH OT MAEWCTBUSI Tpolecca Ha
KPYTHJIbHBIE BeChl HAOMIOMAIHNCh U 371eCh, KaK, HapuUMep, MEIJIEHHOE BO3BpAaLICHHE
cucteMbl k ucxonnomy nonoxkenuro" (Koseipes, 1977, ¢.222).

Oddext "mocneneiicteus" oOHApy)KeH U B LENOH CEpUM SKCIEPUMEHTOB IO
BO3ACHUCTBUIO PA3JIMYHBIX HEOOPATUMBIX MPOIECCOB (MCIapeHHe a30Ta, paCTBOPEHUE
BEIECTB B BOJE, OCTHIBAHHME BOJBI M JIP.) HAa IUIOTHOCTh MHOTHX BEINECTB (AIOpab,
MeJb, JIATyHb, KBapIl, CTEKJIO, BO3AYX, BOJA, yroyb, rpadut, npeBecuHa, MOBapeHHAs
COJIb ¥ J1p.). D PEKT COCTOAN B MPOJOJDKEHUH U3MEHEHHUS TUIOTHOCTH U MacChI IOCIIe
npekpameHus Bozaeiicteus (JIaBpentrees u ap., 1991).

3.5. IlIpedoeiicmeue

Hapsiny ¢ spdexrom coxpaHeHuss BO3NEHCTBUSI M B MOMEHT Hadaja
BO3AEHCTBUSI OOHapyxuBaercsi yoOonbiTHOe siBneHne. "Eme npu pabore ¢
KPYTHJIbHBIMH Be€CaMH OBUIO MHOTOKPAaTHO 3aMEYEHO, YTO NPU ONTHMAJBHBIX
YCIIOBUSIX KCIIEPHMEHTA B IMOKA3aHUSAX CHUCTEMbI MOSBJUIOCH BHAadaje HEOOJbIIOE



OTKJIOHEHHE B IPOTHBOMOJOXHYI) CTOPOHY OTHOCHTENIBPHO OXumaemoro s¢ddexra.
3T0 siBJeHHE Mbl Ha3BaX "XBOCTUK". IMEHHO 3TOT NMpU3HAK U OBUT UCIOJIB30BAH IS
BBISIBJICHUS! PEaIbHBIX 3PPEKTOB B ACTPOHOMUYECKOM 3KCIIEPUMEHTE - IIyMbl TAKOTO
"xgoctuka" He maror" (Hacownos, 19856, c.2). (cM. Taxke pucC.8, OTHOCSAIIMICS K
NETeKTOPY-TePMOIIape).

3.6. "3anomunanue" seuwecmeom

"...Teno, HaxoAMBIIEECS HEKOTOpOE BpeMsl BOJNM3M Hpolecca M IOJHECEHHOE
3aTeM K KPYTHJIbHBIM BecaM, JeHCTBOBAJIO HA HUX TaK JXKe€, KaK M CaM IPOLEecC.
3anoMuHaHUE OEWCTBUSI MPOLIECCOB CBOHCTBEHHO pPA3JIMYHBIM BEINECTBAM, KpPOMeE
amomunus" (Kosseipes, 1977, ¢.217). U nns ¢porosnementa "kpuBasi NEHCTBUS Tena,
3aIIOMHUBINErO TMPOIECC,  OKa3ajach CXOAHOH B MOAPOOHOCTSIX C KPHBBIMHU
OTKJIOHEHUIN KPYTHJIbHBIX BECOB. ANIOMUHUH M B 3TOM Clydae He ITOKa3all
3anomuHanus. Haubonbmmii 3 ekt 3anoMuHaHus MPOLECCOB TOrO U APYroro 3HakKa
mokaszan caxap..." (tam ke, c¢.222). "... Oka3zajoch, YTO BOAA C MOHWXEHHBIM
3HaYeHHEeM BSI3KOCTH IOCIe BO3ACWCTBHSI HA Hee IPOLECCOM CaMa OKa3bIBAeT
IMCTAHIIMOHHOE BO3NEHCTBHE Ha BOXy, HE IMOJBEPraBINYIOCS BO3ICHCTBUIO, B
HamnpaBJieHUU yMeHblneHus Bsiskoctu" ([lanuakos, 1984, c.111-112).

3.7. Keanmosannocms 3¢ppexmos

"B ombitax ¢ BuOpamusiMu Ha Becax usMeHeHue Beca tema AQ 7D 0Q
NPOUCXOMUT CKAaYKOM HAa4yWHas C  HEKOTOpoH osHeprum BuOpauuu. Ilpu
JaNbHEWINEM yBEIMYEeHUH 4YacTOThl BuUOpaumii m3MeHenue Beca  AQ ocraercs
CHavajia HEM3MEHHBIM, a 3aTeM YBEJIMYMBAETCS] CKAYKOM Ha Ty K€ BEJIMYUHY. Takum
o0Opa3oM, OKa3ajoCch, 4YTO MOMHUMO OCHOBHOH BbiesstOIIeiics ctynenn AQ mpu
XOpoLIel TapMOHMYHOCTH KoJeOaHWi MOXXHO HAaOMOOaTh psf  KBAHTOBAHHBIX
snadenuit. AQ/2, 2AQ, 3AQ, COOTBETCTBYIOUIMX HEMPEPHIBHOMY H3MEHEHHIO
yacToThl BuOpauumii. W3 HaOmonmeHuil ClieqyeT, 4TO SHEepPrHMHM BUOpauuii Havana
KQXIO0H cTymeHH  oOpa3yloT, NO-BUIAUMOMY, Takoi e  psn.. Ilomywaercs
BIIEYATIICHWE, YTO BeChl C BO3OYXKACHHOH CTenmeHpr0 BemyT cebst Kak Bechl 0Oe3
konebanuii, mobaBka K€ OHHEPruu BUOpALMH NMPUBOIUT K TOSIBICHHIO TOH JKe
crynean AQ. OnmHako HacTosimero OOBSICHEHUS! 3TOMY SIBJICHUIO €lle He yIaloCh
Haiftu. OcTaercsi COBEPIIEHHO HEMOHSATHBIM IOSIBJICHHE IOJIOBUHHOIO KBaHTOBOT'O
yucna. OTH KBaHTOBble 3(dexTrl HAOMOAATUCH W B OMBITAX C MASTHHKAMH.
BnocnenctBum 0Kka3ajock, YTO KBAHTOBAHHOCTb 3(h(EeKkTOB moiydaercst mo4ru BO
Bcex onbiTax" (Kozyrev,, 1971, p.126).

"...YaBanoch MoJyiy4aTh MSTH- U JaXKe IecsTUKpaTHble 3pdexTs. B pesynbrare
TOYHOCTb OTIPENEJICHUS] OTHOKPATHOIO 3(dekra Morna ObITh MOBBIIIEHA B HECKOJIBKO
pa3. Puc.18 BoCpoM3BOAWT TUNHYHBINA rpadUK 3aBUCUMOCTH YTSDKENIEHUsS rpys3a OT
qacToTel BHOparuil. Otu u3mepeHus Obuin npoussenensl O M KynakoBeiM wm
aBTopom B IlynkoBo Ha pbHaxsabix Becax 1l xmacca... Ha rpaduke nmpuseneHsl
pesyJbTaThl B3BelIMBaHUsA TIpy3a 620 r, mepecuuTaHHble Ha 1 Kr. AMIUIMTYyna
KonebaHuil Omopel  KOpombIicia  cocraBisiia okosmo 0,3 mm... Ha rpaduke
COBEpIIEHHO OTYETIMBO BBIACISIFOT TPHU CTyNeHW yTspkeneHus: rpys3a" (Kossipes,
1963, ¢.108). Ha puc.12 Obumi mpencTaBiieHbl pPe3yJIbTaThl H3MEPEHHs] U3MEHEHHH
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Beca TIpy3a 0pU [ABYX 4acToTax

BUOpaIyii, BBIBIBABIINX  SPMEKTHI | ypoomme paca

nepBoOH 51 BTOPOH CTYIIEHU. . | . .
KBanroBanHOoCTh 3¢(¢exkrta wuzmeHeHus | 100- 93 mr
BeCa /U1 MAasATHUKOB BO3HHUKajla HE .

TOJIBKO npu BO30YKIeHUH ux 62 Mr
BUOpaIMsIMH, HO M IPU BO3OYXIEHHH b =
KaK OJJIEKTPUYECKMM TOKOM, TaKk H
HarpeBoM WM oxjaxaeHuem. IIpu stom
SJIEKTPUYECKUN TOK M HArpeB CO3AaBaju . .
OTKJIOHEHHE B TIOJIOBMHY CTYIICHH, i, ) qaCTOTa,BH6paLmH’ F,H
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(Kozyrev': 1971, p.127). KpyrunbHbie |pye g, CTyTICHYATHIH XOJ YTSKCICHHS TPy3a C

BCChI Y TPyaAOM BBIXOISIT M3 | pocTOM YACTOTHI BHOPALUIA HA PEIHMAYKHBIX BECAX
HOPMAaJIbHOI'O, HYyJIEBOTO MNOJIOXKeHUs. |(Kosepes, 1977).

3areM CpaBHUTENBHO OBICTPO  OHH

NEPEeXOAT B HOBOE YCTONYMBOE IIOJIOKEHHE, KOTOpO€ U YAEpPXKUBAKOT, IOKa
WHTEHCHBHOE JeWCTBHE HE 3aCTaBUT HUX IMEepelTH B Cleaymoliee YCTOiuuBOe
cocrosiHue. XOTsl 3TU yCTONYMBBIE COCTOSHUSI BBIpRXKEHbI HE OUEHb PE3KO, BCE Ke
MOXXHO BBIJIETIUTH CJIEIYIOLIUI Psii 3HAYEHUI!

0,0/20,20, ...

Jlist ayBCTBHTENBHBIX KPyTHIbHBIX BecoB ¢ =207 (Koswipes,1974). Kparrbie
crynean 3¢dexra mpu pabore ¢ AETEKTOPOM-TEPMOMAPOH SIPKO  BBIPAXKEHBI HA
puc.8.

3.8. ILnomnocme

B ombiTax ¢ BUOpaumsMu Tpy30B Ha BeCaX MOKHO BBECTH KO3((HUIIHEHT,
KOTOPBIH €CTh "OTHOIIEHHE YCKOPEHHs BUOpAIMH, HYXXHOE AJISl MOJy4eHUs! MepBO
CTYMEHH, K YCKOPEHHWIO CWJIbl TspkeCcTH. Jlis maHHBIX puc. 18 kosdduiueHt...
nosryqaercst nopsinka 20-30%. HaOmronmeHust mokasanu, 4To, HECMOTpPSI Ha CTPOroe
COOIOZIEHNE OJTHUX U TEX K€ YCIOBHUI OIbITa, 3TOT KO3(Q(UIIMEHT MEHSETCs] B OU€Hb
IIMPOKHX TpeAesiax - OT HECKOJNBKUX M IMOYTH M0 CcTa npoueHTtoB. OueBHAHO, OH
MEHSIETCSl B CHJTy KAKUX-TO CTOPOHHHUX OOCTOSITENBCTB, JIeXKAI(UX BHE JaOOpaTOpHH.
Yacto Habmromannch BHE3aNHBIE M COBEPIIEHHO HeperyJisipHble M3MEHEHHs] S5TOTro
ko3(puumenta, npoucxomsmue B TeUEHHE HECKOJbKUX MHHYT. Coznaercs
BIIEYATJICHHWE, YTO OJTHMU H3MEHEHUSIMH YyAeTCs YJIaBJIMBATh CBUAETENHCTBA O
KaKHUX-TO MPOLECccaX, MPOMCXOSIINUX BHE J1a0OPaTOpUu M, BO3MOXKHO, BHE 3eMIIH...
ITosTOMY OMBIT C MasITHUKOM Jlajieko He Bceraa Aaet 3¢dekr orknonenus. Ha puc.19
NPUBEIEHBI PEe3yJIbTAThl TPEXJIETHUX HAOMIONCHUN HaJ MAasTHUKOM, HAXOIUBIIUMCS
BCE BpeMs B OAMHAKOBBIX YCIOBHSX. J34€Ch BEPTHKAJIbHBIA MacmTad IaH B
COOTBETCTBUHU CO CIEAyIOINeld mNATHOAJUIbHON IIKajgol mosiBieHus sddexra: 0,5 -
HaMmek Ha 3¢ ¢ekt, | - momy4yaercss ¢ TPyIOM Ha O4YeHb CHJIbHOM PE30HAaHCe, 2 - Ha
cpenreM, 3 - Ha majoMm, 4- moutn Oe3 pe3onaHca. Ha 3ToM pucCyHKe NpHBEIEHBI
CpeaHMe U3 MaHHBIX 3a Jekany. llomydaercs 3amedaTenbHasi 00IIast 3aKOHOMEPHOCTh
ycIoBUil mosiBJeHUs1 >(dexra:...jerue  BCEro..NMO3MHEH OCEHbI0 M 3MMOIL...IeTOM
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3¢dexT Ha MasTHUKE elne
HU pasy He HaOmomancs...
Ha nepBrlii  B3rsig MOXET
MOKa3aThCsl, YTO pa3jiMyue 1959 rox 1960 rox
yCIIOBUI BOCIIPOHM3BENEHUS
OTBITOB TMPHU COOITIOIEHUHN
TeX Ke JabopaToOpHBIX
00CTOSATENBCTB  SIBIISIETCSA
HEMPaBAOMOIOOHBIM U HTO 7
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1

OHO OpocaeT TeHb Ha 1960 rox 1961 rox

PEANBHOCTb  H3JIO>KEHHBIX .

3mech Pe3yJIbTaToB. e 1

Opnako... ¢ camoii oOmieit 1

TEOPETUYECKON  MO3ULIMU 1961 rox 1962 rox 1

MBI  JOJDKHBI  OXHAATh ]

CYILIECTBOBAHUS Y BPEMEHU f‘.

CBOWCTB, KOTOpPBIE MOTYT L

MEHSITBCSL. BenumuuHa OTKIOHCHUS,
OTHOCHUTCJIBHBIC CIUHHUIIBI

EcrecTBenno §
Puc.19. Pe3ynpraThl CHCTCMATHYCCKHX HAOIOACHUH HAT
MOJIaraTh, 49TO
6 nosBIcHUEM 3(D()eKTa OTKIOHCHHA MAATHUKA NIPU BUOpAIHAX
HabJIroRaeMast  MPOIHOCTE | rouxy ero moaseca (Koseipes, 1963).
MPUYIHUHHBIX CBsA3EH

OKa3bIBAETCs] PA3JIMYHOM H3-32 MEPEMEHHOIO CBOMCTBA BPEMEHH, KOTOPOE MOKET
ObITb HA3BAHO €ro WMHTEHCUBHOCTBID. OTO CBOWCTBO BPEeMEHH MOJ00HO
MHTEHCUBHOCTH CBETA, KOTOPAsl XapaKTepU3yeT CBET MOMHUMO MOCTOSIHHON CKOPOCTH
ero pacmnpocrpanenusi. H3MeHeHHe MHTEHCUBHOCTH BPEMEHHU NOJDKHO MPOUCXOIUTH
U3-32 KAKUX-TO TI0Ka HEBBLICHEHHBIX (u3myeckux mporeccoB” (Koswipes, 1963,
c.111-112).

"...lHOTa OMBITHI YIAIOTCS OYEHb JIETKO, & WHOTZA TMPH TOYHOM COOJIOIEHUH
TeX )K€ YCJIIOBUH OHM OKa3bIBAIOTCS O€3pe3yNIbTATHBIMU. JTH TPYAHOCTH OTMEYAIUCH

U B CTAapUHHBIX  OMBITaX o OTKJIOHEHUIO  MANaloIux Tel K
IOTY...CyILI[eCTBYeT...IepEMEHHOE CBOWCTBO, KOTOPOE€ MOXXHO HAa3BaTh ILIOTHOCTHIO,
WJId  HMHTEHCHUBHOCTBIO BPEMEHH... Cymectsyer, MO-BUANMOMY, MHOTO

0OCTOSATENbCTB, BIMSIOIIUX HAa IUIOTHOCTH BPEMEHH B OKPYXKAMOIEM HaC
npocrpaHcTBe. Ilo3nHell OceHbI0 M B NEPBYIO IMOJOBUHY 3MMbl BCE OMBITHI JIETKO
ynaroTcst. JIeToM ke 3TH ONbIThl 3aTPYAHUTEIIbHEL. ..

OnbITBl B BBICOKMX LIMPOTAax IIOJy4alOTCsl 3HAYUTENbHO Jierde, 4eM Ha
IOTe... JOCTATOYHO B35ATb CaMblii MPOCTOM MEXAHUYECKUN IPOLECC, 9TOOBI
MOTBITATLCS. Y BPEMEHH H3MEHHTb €ro IUIOTHOCTb. Hampumep, MOXHO JIFOOBIM
IBUTATeNleM IOAHUMAThb M OIyCKaTh I'Py3 WM MEHATb HATSDKEHHWE TYrol pe3uHBI.
Ilonyuaerca cucrema ¢ IByMsl MOJIFOCAMHU. UCTOYHUKOM JHEPTHHU U €€ CTOKOM, T.€.
MIPUYHUHHO-CIIEACTBEHHbIN numosb. C MOMOINBIO KECTKOW IMepenadyu MOJIOCHl 3TOT0
JUIOJST MOXKHO Pa3ABHHYTh HA JIOCTATOYHO OOJbIOe paccrosiHue. byaem onuH u3
STHUX IOJIFOCOB MPUONMKATH K JIUHHOMY MAsTHUKY TPH BUHOpPALMAX €ro TOYKH
noaBeca. BubOpauuu Hago HACTPOUTH TAKUM OOpa3oM, YTOOBI BO3HUKAJ HE TOJHBIN
3¢ ¢eKT OTKIOHEHHWs K 0Ty, a JIMIb TeHAEHIHs MOSBIEHUs 3TOro 3ddexTa.
Oxkazanoce, 9TO 3Ta TEHAEHLUs 3aMETHO BO3PACTaeT M MEPEXOIUT Naxke B IOJHbIN
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3¢ dexT, ecnu K Tely MasTHHKA WIH K TOYKE IOJABECa
npubIKaTh TOT TMOJIOC IHIOJNS, TA€ MPOUCXOIUT

noryomenne s>Heprun. C mpuOIIKeHHeM e IPyroro T [T N
MOJII0ca  (BUTraTeNs) TOSIBIEHHE  HA  MAasiTHUKE %0 ; |
s¢pdexra FOJKHOTO OTKJIOHEHUS HEU3MEHHO

3arpyansiercsi. Ilpu OnmM3koM pacmonokeHUuH Ipyr OT 50

Apyra MOJFOCOB JMITONS MPAKTHYECKH HCYe3aJI0 X

BIMSIHME Ha MAasTHUK. [Ipu mopbemMe M OIyCKaHUHU

rpy3a 10 kr, moxBemeHHOro yepe3 OJIOK, €ro BIHMsSHUE 40

OIIYILIAJIOCh HA PACCTOSIHUU B 2-3 MeTpa OT MAasiTHUKA.

Jlaxce ToscTas creHa naGopatopud He Skpaxuposama | |20 1\

sToro BiusHUSA. OKOJO JBUraTeNss IMPOUCXOAUT NP
pa3psDKeHHEe BPEMEHH, a OKOJIO NPHEMHUKA - ero 05 IV VIVIII X XIT
ymtotaenue" (Kozyrev, 1971, p.128-129). MCCSILIBI

Puc.12 wummoctpupyer >¢dexr yMmeHbLIeHHs
TUIOTHOCTH TIOTOKA BPEMEHH, BBI3BAHHBIA COJHEYHBIM
satmenneM.  J(Qdexr Bbpasuncs B yMmeHbineHun |Puc.20. Cesonnbii xox
JIOTIOJIHUTENBHBIX ~ CHJI  YTSDKEJIEHHsT  Tpy3a  Ha gg‘rﬁx‘gggﬁm
';')blqanchlx BeCax B BHOpaLMOHHOM pexnMme. Tak ke (larosazos, 1973),

Ha mnpoTsokeHMH psiga Jier B [lynmkoBo B (eBpasie- |1 - remmoroit Tok

MapTe HaOmronmancs pe3Kkuid CKa4oK  TOKa3aHWH |(poroymHOKHTENS B
BUOPAIIMIOHHBIX BECOB, C TOYHOCTBIO  J0 MHHYTHI |OTHOCHTCTBHBIX ¢IMHHMLAX;
COBNAJAIOMMIi C  MOMEHTOM  HCTHHHOTO 3aKara |2 MPOPACTAHHC CoMSH
Connma 0e3 yuera pedpakuuu" (Koswipes, 1977, TAGAKA, MPOUCHTEL
c.216).

"Bnusiane reousnyecknx (H)aKTOPOB AOJDKHO NMPHUBOAWTH K CE30HHOMY H
CyTOYHOMY XOJy UW3MEHEeHHsI COCTOsiHus BemectBa. [peiip mnpubopos,
MOKA3bIBAIOLINX CYTOYHbIE W3MEHEHHs, OObIYHO OCTAHABIIMBAETCS OKOJIO ITOJIYHOUH,
a 3aTeM MEHsIeT CBOE€ HaIlpaBlieHHe. B CE30HHOM jke XO/e MPOMCXOIUT YMEHBIICHNE
IUIOTHOCTH BPEMEHH BECHOMW M JIETOM M €€ yBelIM4eHHe - OCeHbI0 U 3umoi. Ckopee
BCEr0 3TO CBS3aHO C MOIJIOIIEHHEM BpPEMEHH >KU3HEAEATEIbHOCTBIO PACTeHUH U
OTHaueil ero NMpu uX yBAOAHWU. YKa3aHHbIE 00CTOSITENbCTBA HAOIIONATHCh MHOTHMH
aBTOpaMH B CaMbIX pPa3HOOOpa3HBIX HCCIENOBaHHMAX.  VHTepecHO, Hampumep,
coobmenne A Illamosanmosa (1973), Owuonora w3 JIHempomeTpoBCKa, O €ro
TPEXJIETHUX HaOMIOIEHHUSIX TEMHOBOTO TOKa (poToymHOxutens. HaunHast ¢ KoHIamast
U 710 OCEHH TEMHOBOH TOK BO3pacTas Ha nBa mopsinka (prc.20), 4To ykas3blBaeT Ha
ocnabeHne npensTCTBUMN Is1 BbuteTa 31ekTpoHoB..." (Ko3ripes, 1982, ¢.70).

"Cnenyer OTMETHTb, YTO Ha BCEX BecaxX HAOIOMAETCs elle OAWH WHTEPECHBIH
3hdexkT W TOXKEe HE HAENIIUHA OTYETIMBOrO OOBSICHEHHS. OHEepPrusBHOpaIuy,
HeoOxonuMasi Uit BO3OY)KIOEHHs CTYNEHH, 3aBHCHT OT a3MMyTa BECOB. JHEPrus
MUHUMAaJIbHAsI, KOTAA IPy3 Ha pE3WHE HAXOIUTCS K IOTy OT CTOWKH BECOB U
MaKCHUMallbHa, Koraa oH Haxoxurcs k cesepy' (Kozyrev, 1971, p.126-127).

Ilo HAKo3epery (1982), Tak ke Kak MNPOCTPAHCTBO oObOJamaer
reOMeTPUYECKUMH  CBOMCTBaMH (merpukoil) u (U3NYECKUMH CBOHCTBAMH
(CUJIOBBIMH TIOJISIMH), TaK M BpeMsi OONajaeT W reOMETPUYEeCKHMMH  CBOHCTBAMHU
(mUTENPHOCTEIO) W (PU3UYECKUMH CBOHCTBAMHM, CpenHd KOTOPBIX XOJA BPEMEHH
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AQHAJIOTHYEH CBOMCTBY paclpOCTpaHeHWs! NoJiell, a  IJIOTHOCTb  BPEMEHU -
WHTEHCUBHOCTH MOJIEN.

"IINOTHOCTE BpEMEHH MPEACTABISIET COOOH HEKOTOPYIO CKAISIPHYIO BEIHYHHY,
KOTOpast M HaONIOanack B MPEABIAYLIINX OMbiTaX. [LIOTHOCTb BpeMeHH YOBIBAeT C
paccTossHEeM OT co3jaromero ee mnpomecca. [lo3ToMy DODKHO HaOMOAATHCS U
BEKTOPHOE CBOMCTBO, COOTBETCTBYIOIlEE T'PAAMEHTy IUIOTHOCTH, KOTOPOE MOXKHO
TPaKTOBaTh, Kak nony4yeHune Bpemenu” (Koseipes, 1977, ¢.216).

Ilo cymiecTBy, NIOTHOCTH BPEMEHH €CTh XapaKTepPUCTHKA, TPAAUEHTOM KOTOPOM
sByisieTcst moTok Koseipesa. IlpuBeny HaOOp CHHOHMMHYECKUX ONMHMCAHUN U3 padot
H.A Ko3blpeBa misi MPOLECCOB U SIBJICHHH, CBS3aHHBIX C TIOTOKOM BpPEMEHH:
yMEHbIIIEHHE IUIOTHOCTH BpPEMEHU =IIOIJIOIEHHE BpPEMEHU U3 OKPYXKaKOLIEro
IIPOCTPAHCTBA = MPUTSKEHHE CTPEJIKU KPYTHIBHBIX BECOB = IPOLIECC C BbIAEIEHUEM
TeIIa = MOTepsi OPraHM30BAHHOCTH BEILIECTBOM = YyBEJIMYEHHE SHTPONHUH. TepMHuH
"yBenudyeHue IUJIOTHOCTH BpPeMEHM " TIOPOKIOAeT aHAJIOTMYHYIO LETIOYKY
IIPOTUBONOJIOKHBIX onucaHui. OgHako, HaJIW4Yhe HEPaBHOBECHOIO IIpoliecca He
SIBJISIETCS] HEOOXOAMMBIM yciaoBreM HabmroneHust motoka Koseipesa. [leficTtBurenbHO,
HEPABHOBECHBIE IMpoLEecChl mopoxaaroT mnoTtok. Ho mnorok KosweipeBa u
o0ycnoBIuBaeMble UM B3aMMOIEHCTBUSI MOTYT HAaONIOAThCSI U B PaBHOBECHBIX (C
TOYKH 3pEHHsl COXpPaHeHHMsl SHEPrMHM WiM  BemecrBa) curyauusx. Cpenn
IIPUBENEHHBIX B § 2 ONBITHBIX NMPUMEPOB K HUM OTHOCUTCSI IPYINa OIBITOB, I7e
JOTIOJTHUTEIbHBIE CHJIbl BO3HHKAIOT Oarofapsi y4acTHIO Telna B JIBYX JBMDKEHUSIX
(BpameHue u BUOpauuu, BpalleHHe ¢ 3emiieii U majgeHue Ha 3eMITI0 | Jp. ).

3.9. Ouenka cz no pazmepnocmu

Ecnu npunep>xuBatbcst B3TIISAOB O CyOCTAHIIMOHAJBHON  MPHPOJE MOTOKA
BpEMEHH, TO MOXXHO INOBOPUTH O JIByX CKOPOCTSIX, CBSI3aHHBIX C 3TUM IOTOKOM.
OnHa U3 HUX - 3TO CKOPOCTh JABMKEHUS] CyOCTAaHIIMU IMOTOKa OTHOCHUTENIEHO PErepoB
MaTepur M TMPOCTpaHCTBAa. Jlpyras — CKOpPOCTb pacmpoCTpaHeHHus BO30y>KACHUI
(BOJIH, CUTHAJIOB) B CaMO# CyOCTaHIIHH.

C nmepsoit ckopocteio  H.A Ko3bipes, MO-BUAUMOMY, CBSI3bIBAET
YHUBEPCAJIbHYI0 KOHCTAHTY Cy - "CKOPOCThb MPEBPAILIEHUS TNPUYUH B CJIEICTBHUS"
(KosbipeB, 1963, ¢.98). "UucneHHOe 3HA4YE€HUE Cp, MOXKHO IMOMBITATHCS OLIEHUTD,
ucxonsi w3 coobpakeHuii pasmMepHOCTH... [lonb3ysick mocrosinHoM [Lnanka h... nerko
ybenuTscs, 9To

¢, =0 e2/h=a [B50xm/c,

r7e € - 3apsi SJIeMEHTApHOW YacTHIbI, O Oe3pa3MepHbIil MHOXKHUTENb. "

(tam ke, ¢.102). Torna oTHOIIEHHE Cp/C; OKA3bIBAETCS MPOMOPLIMOHATIBHBIM
NOCTOSIHHOM TOHKOW CTPYKTypbl 3oMMmepdenbaa: Co/C;= 1/137 (moapoOHee cm. B
pasnene JI.C IlIuxobanosa, MOCBALEHHOM BBIBOJY COOTHOLIEHHUS
HEOIPENIeIEHHOCTEH ).

3.10. Cxkopocme c3

CxopocTh pacnpocTpaHeHHsi curHana cz B rmoToke BpemeHn H.A Koseipes
cuntan OECKOHEYHOH, apryMeHTHpPys OSTO TEM, 4YTO BpeMs HE IEePEHOCHT

2
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UMITyJIbCa U "HE paclpocTpaHsercs, a MOosBiseTcs cpa3y BO Bceil BceneHHOI.
IMosTromy opraHm3amms W wuHpOpMAamMs MOXeT ObITh NepeaaHa  BpeMeHeM
MTHOBEHHO Ha JOOble pacCTOsiHUs... BO3MOXHOCTH k€ MIHOBEHHOW INepenadu
CHUTHaJla BpeMEHEM He MpPOTHBOPEYUT TpPeOOBAHUSIM TEOPHH OTHOCHTEIBHOCTH,
NOCKOJIBKY TIPH TakOH mepenade HET HUKAKUX MaTePUAbHBIX —JIBIKSHHM.
CrnenoBarenbHO, CYIIECTBYeT MPUHIUIHAIBHAS BO3MOXKHOCTh Hapsily C BUAMMBIM
MOJIOXKEHHEM 3Be31bl (PUKCHPOBaTh U ee ucTuHHOe nosokeHne" (Koswpipes, HacoHOB,
1978 , ¢.169-170). U3mepeHHOE YIIIOBOE PACCTOSIHUE MEXAY BHIUMBIM M UCTHHHBIM
MOJIOKEHWSIMA 3B€3AbI TPU  W3BECTHOM  COOCTBEHHOM €€ [IBIKCHHU JaeT
BO3MOXXHOCTb CTPOTOro, TPUTOHOMETPHUYECKOIo OIpeneieHHs] Mapajuiakca 3Be3[Hl,
9T0 M ObUIO MPOJENTaHO B HECKOJBKUX CEpPUsX aCTPOHOMHYECKUX HAONIOIeHHH
(cm.Tabn.1 Hactosimero o63opa). PaccuuTaHHBIE MO PETUCTPALMU TIOTOKA BPEMEHU
OT 3B€3/l JaTYMKaMU-pE3UCTOpPaMM 3HAUEHUs IMapajslakCoB [UIsl IOJyTOpa-ABYX
JeCATKOB aCTPOHOMUYECKHX OOBEKTOB C TOYHOCTBHIO 10 2 - 3" (T.e. mopsimka
IIMPUHBI IIEJIH) COBHNAJIM C HM3BECTHBIMU 3HAYEHHMSMU MApPaJIAKCOB M3 KaTajora
Jxenkunca (Ko3sbipes, 1978).

B mpomecce  acTpoHOMHWYECKMX HAOMIONEHUI OKa3ajloCh, YTO MOATYHK,
peructpupyromuii notok Kossipesa ot 38e31bl, pukcupyet: "1) monokeHue oOekTa B
HACTOSIIIMKA MOMEHT, 2) MOJIOKEHHE B MpPOILJIOM, C TOYHOCTBIO J0 pedpakuuu
COBIMAJAOIEe C €0 BUANMBIM H300pakeHreM, | 3) MoJIoKeHne B OyayIueM, KOTopoe
Oyner 3aHUMAaTh OOBEKT, KOTJIa K HEMy MpHInes Obl CO CKOPOCTBEO CBETa CHUTHAJ C
3emmn"  (Kosweipes,Haconos, 1980, c.76). Ha puc.2]1 wu3o0paxen  mpoduib
"BpeMeHHOH" akTUBHOCTH TyMaHHOCTH AHapomensl M31. "Ha rpajuke mo ocu
OpIUHAT OTJIOXKEHBI... U3MEHEHUs NTOKA3aHUH rajJbBaHOMETpPA B JIEJICHUSIX €r0 IIKabl
NPU Pa3IMYHBIX OTCYETAX MUKPOMETPA, YKA3aHHBIX Ha Ocu alciucc. 3amedarenbHo,
YTO OTYETJIMBOBBIACISIFOTCS TPU MPEACKa3aHHBIX MPOQIIIsA, COOTBETCTBYIOIIHE
NpPOIIJIOMY, HACTOsLIeMy W OyAylieMy COCTOSHHMSM TyMaHHOCTH. Pasymeercs,
paznuuue mpoduiei neaukoM OOyCIIOBJIEHO OIMMOKAaMU W3MEPEeHHi, Tak Kak 3a
BpeMsI OKOJIO YeThIPEX MIJUIMOHOB JIET, OTHENSIOLINX KpailHWe W300pakeHus, He
MOIJIO NMPOU30NTH 3aMETHBIX U3MEHEHMI B COCTOSSHUM TYMAaHHOCTH. PeanbHBIM ke
SIBJISIETCSI

MOBTOPSIIOIIEECS Ha 5 {HI3MCHEHHA OTCYETA TAIbBAHOMETPA

BCEX Tpex 4 IIE b

HU300paKeHUsIX 3

yMEHbLIEHHE 2

AKTUBHOCTH okojio | 1 N\

nentpa Tymansoctu" | 0 39 60 61 62
(Tam  xe, c.92). | Jdemcmms | ' !

H.A Kosbipes MHKpOMETpa 1.34 gem. = 1817 1.34 mex. = 1817
UHTEPIPETUPYET

perucrpanuro TpeX |Puc.21.Ilpoduns acitrBrsa TymanrOoCTH AHIOpoMmeast M3 1 mo o mpu
"BpEMEHHBIX" PA3HEIX MOTOKCHHSX ICHTPA €€ BHAUMOTO H300paerns (Ko3bIpes,
u300pakeHuit OHHOTO |Hacomos, 1980).

u TOTO xKe

ACTPOHOMHYECKOTO OOBEKTA KaK JBIDKEHHE "BPEMEHHOro" CUrHajla CO CKOPOCTSIMU C3
=0, +C; u —C; (C; - CKOpPOCTh CBeTa) M Kak "IOKA3aTeJIbCTBO  PEANbHOCTHU
yeTblpexMepHOil reomerpun MunkoBckoro" (Koseipe, 1980). Cm.  Taxke
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COBpEMEHHBIE  SKCIepUMeHTalbHble  paboTel M.M.JlaBpeHTheBa C COaBTOpaMu
(JIaBpertbeB u ap. , 1990a). Bo BcskoM ciydae, yka3aHHbIE aCTPOHOMHYECKHE
HAOMIOZEHUs] JAl0T OMIHPUYECKHE OCHOBAaHMUS CYMTaTb C3=Ciu  00OCYyXIaThb

BO3MOXHOCTH "nerepMuHanuu Oyaymum".
3.11. Ilomox u npuaunnocms

Bo3moxHO, ¢ mepBbIX CTpaHHL 0030pa dYMTATeNsl BOJHYET OIUH BOIPOC.
IIycTh HEKOTOpPBIN CyOCTAaHIMOHANBHBIA MOTOK BO BceneHHON CymiecTByeT; MmycThb
S3TOT TMOTOK TOANMTHIBAET 3HEpPrueil 3Be3nbl, cmacas BceneHHy0 OT yrpossl
TEIUIOBOM CMEPTH; MyCTh CYOCTAHIIMsI MOTOKA M3Jy4aeTCsl U MOTJIOIIAETCs] MaTepuei,
BIUSA IpPU 3TOM HAa JAaTYUKU PA3IUYHON NPUPOJBI, MyCTh JaXe O3TOT IOTOK
OKa3bIBAETCs] HEOOXOUMON KOMIIOHEHTOH OpPraHM3alliH KUBOH MaTepuH Ha 3emiie.
Ho kakoe oTHOIIEHHWE 3TOT CyOCTAHIMOHAJIBHBIH MOTOK HMEET KO BPEMEHH?
Cnenyer 3aMeTHUTb, yro H.A KospipeB Hurge OyKBaJIbHO HE TOBOPHT O
CyOCTaHIIMOHAJBPHOM IOTOKE, 3TOT IOTOK, KaK YKa3blBAJIOCh, JIMIIb OJHA U3
BO3MOXHBIX HHTeprperauuii "motoka BpemeHu' KoseipeBa. IlpencrasieHus o
CyOCTaHIIMOHAJPHOCTH BPEMEHH  HMMIUIMLUATHO  COAEPIKAaTCs B KOHLENIUHU
Ko3plpeBa (COOTBETCTBYIOINIAst apryMEHTALUsl COJEPXKUTCS B IEPBOM maparpade
Hacrosimero ob3opa), ¢axruueckn H.A Ko3blpes onepupyer MOHITHEM MPUUUHHON
cBsi3u. CyOCTaHUMOHANIBPHAS MHTEPIIPETALUs] MOJy4aeTcsl 3aMEHON B PacCyKISHHAX
KosbipeBa TepMuHa "Hanuuue NMPUYMHHON CBSI3U" TEPMMHOM '"Haju4ue IMOTOKa
npenvactun”. Takum  oOpasom, BO3HMKA€T  JIOTMYECKasl  LENOYKa!
CyOCTaHIIMOHAJBHBII TMOTOK - TNPUHOMII NPUYUHHOCTH - BO3HUKHOBEHHE
IIPEJCTaBJICHUH O BPEMEHH, IIOCKOJbKY UMEHHO KO3BIPEBCKUN IMOTOK OTBETCTBEHEH
3a "mpespalleHHe IPUYUHBI B CJEACTBUA", 3a HECUMMETPUYHOCTb NPUYUH U
CJIEICTBUI WH3-3a OJHOHAIPABJIEHHOCTH IOTOKA, 3a NMPOCTPAHCTBEHHO-BPEMEHHYIO
pa3feNeHHOCTh NPUYMH U CIEACTBUM, 3a KOHEYHYIO CKOpPOCTb Cp INpEBpallleHus
OpuuuH B cienctsus. MmmmuiurHo >xe B koHueniuu KosbipeBa comepkutcs u
yTBEpPIKIEHHE O TIOPOXKACHUU HAINPABJIEHHOCTH BPEMEHHOIO MOPsAKAa COOBITHHA
(¢u3nYecCKUM TPHUHIUIIOM TNPUYMHHOCTH,  3aMbIKash NPEACTaBICHUS O MOTOKE
cyOcTaHIuii Ha MpeACTaBiIeHuss O T€YeHUU BpeMeHu. boree moapobHoe 0bcyxaeHne
npobsieM CBSI3M MPUUMHHOCTH C KOHIenuueid BpeMeHn KosbipeBa comepkuTcsi B
padorax H.A Kosbipea (1958), W A Eranmosoit (1984), M.JL ApymanoBa u
C.M.Kopotaesa (1989) (cm. Taxke ccbutiku B pasnene C. M. Koporaesa B HacTosimei
KHHUTE).

3.12. Ilomox Ko3vipesa u zenepupyowiuii HOMox MemapoiuecKozo epemenu

CymecrByer Touka 3penus (Jleeuu, 1989, 1994), koropasi, COOCTBEHHO, W
MOpoAWJia MPUBEACHHYI0 B JaHHOM 0030pe CyOCTaHLIMOHAJIBHYK) WHTEPIPETALHIO
xoHuenuu H.A Kosbipesa. CornacHo 31Ol TOuUKe 3peHusl Haau4ue
CyOCTaHIIMOHAJILHOTO ~ TOTOKAa -  OHTOJIOTHYECKH  HEoOXOAMMOE  yCIIOBUE
BO3HUKHOBEHHsI TPEJCTABJIEHU O BpPEMEHH B €CTeCTBO3HAHUU. KOHCTpyKIus
MeTabOJIMYeCKOro BpEeMEHH U MeTabOJIMYeCKOrO JBIKEHUsS MO3BOJISIET OMHCATH
pacmpocTpaHeHHe MOTOKa 0e3  mepeHoca  HMMITYJIbCA, HAJWMYHe TIOMPaBOK K
YPaBHEHHSIM JBUXXEHHsI, MPOMOPLHUOHAIBLHBIM OTHOIICHUIO U/Cy, TAE€ U - CKOPOCTb
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IBIDKEHHs] T€la, a Cy - CKOPOCTh MeTabOJMYEeCKOro MOTOKA, a TakXKe HEeKOTOpble
npyrue ocobeHnoctu notoka Kossipesa.

3.13. Ilomok u eé3aumooeiicmeue

ITotrok Ko3bipeBa NOpOXAAeT MPEACTABICHHs O  HOBOM YHHUBEPCAIbHOM
B3aMMOJEICTBUN MaTepuanbHbIX Ten. MnmocTpanuei 3T0ro B3aUMOAENHCTBHSL MOTYT
CIY>KUTh (pU3NIeCKre OCOOEHHOCTH KOMIIOHEHT J1BOMHBIX 3Be31 (Kosbipes, 1968): B
IBOWHBIX CHCTEMaX CIyTHHK SIBJISIETCSI HEOOBIYHOW 3BE3/I0H, TaK KakKk B Pe3yjbTare
JOJITOr0 CyLIECTBOBAHUS MO Psiny (PU3MHUECKHX CBOMCTB (SIPKOCTh, CIEKTPAJIbHBIH
THUI, PagWyC) CIyTHUK CTAHOBUTCSI IOXOXKMM Ha TJIABHYIO 3B€31y, a HAa TaKHUX
OOJBIINX PACCTOSIHHUSIX UCKIIFOYAETCSl BO3MOXKHOCTh BO3/IEHCTBUS TNIABHOW 3BE37bl HA
CIYTHHK OOBIYHBIM 00pa3oMm, T.e. uepe3 CHioBBIe Moist. B3anmoneiicteuro Kosbipesa
MOTYT OBITb O0sI3aHBI CBSI3U TeKTOHWYeckux mpoueccoB 3emun u Jlynsr (Ko3wipes,
1971), 4HacTh rejIMO3eMHBIX CBs3€H, BIMSHUE 3B€3]] W IUIAHET HAa HEKOTOPBIE
MPOIIECChl, MPOUCXOSLINE HA 3eMile, ONpeeeHHbIe CIOCOOBI B3aNMOCBSI3eH MEXITY

xuBbiMU opraHmmamu  (Kozyrev, 1971). BszaumopeiictBue Ko3sbipeBa He
MHBAPMAHTHO K M3MEHEHMSIM IPOCTPAHCTBEHHOM W BpPEMEHHOM YETHOCTEM.
Konuenuus "meraBzaumoneicTaus', WHOYLIMPOBAaHHASA MIPEACTABICHUSIMA

H.A KossipeBa, moapoOHo paccmotpeHa B pabore M. A Eranosoii (1984).
4. 3aknioyeHue

Jns passutust koHuenuu H.A KospipeBa HEOOXOOMMBI, Ha MOW B3I,
TPH YCIIOBHSL:

- Hy)XHa Teopus, coracywooinas noHsTuitHeii anmapatr H.A Koseipesa c
COBPEMEHHBIMH €CTECTBEHHOHAYYHBIMU IPENCTABIEHUSIMH M METOAAMU
(OopManbHOTO  TEOPETHUHYECKOTO  aHaHM3a, TaKXKe HYXHO MOJEIbHOe
ONHCAaHUE THIOTE3bl BPEMEHHBIX IOTOKOB,

- HeoOXOAMMBbI METOIbl KOJHMYECTBEHHBIX pacdyeToB Bcex 3 (exToB
npuunHHON MexaHuku H A Ko3plpeBa U uX MOTpelmiHOCTEH, Takxke
oOsi3aTenbHO  HEOOXOAMM  aHaNM3 W OLEHKM  BIMAHUA  HA
SKCIEPUMEHTAIIbHbIE O0OBEKTHI OOBIUHBIX (PU3MUECKHX (PAKTOPOB, KOTOpHIE
MOTEHIMAILHO MOIIA Obl ObITH MPUUMHON HaOmomaeMmbix 3¢ ¢ekToB (CM.
TaKXKe TOKyMeHTauuio B pasnene b.H. Uuropesa B HacTosiIuel KHUre),

- HYXHBI TPEICKa3aHUsi U aHAJM3 HOBBIX 3KCIIEPHUMEHTAIbHBIX (DAKTOB AJIS
Bepu(UKaLIMK KOHLEMIMHA. (CM. TakXke TOYKY 3pEeHHsT Ha pa3BHTHE
B3risiioB H. A Ko3ssipesa B pabote U. A Eranosoii (1984)).

KoHCTpyKTHBHAs MOCTAHOBKA BOIPOCA, IO-BHAMMOMY, COCTOMT HE B TOM,

CYIIECTBYET JHM CyOCTaHIIMOHAJBHBII MOTOK, a B TMOWCKE PEIleHUs] Ha MyTH,

npemiokeHHOM H.A Ko3bIpeBbIM: Kak ONEpPalMOHAIBHO TMPEABSBUTH 3TOT

MOTOK, T.€. B COBEPIIEHCTBOBAHHU METOAOB BOCIIPOM3BOAMMOIO H3MEHEHHs

XapPaKTEPUCTUK TOTOKA, OTIMYHBIX OT OCHOBHOTO €ro IMPOSIBJICHUS - TE€UYEHUS

Hamero BpeMeHH. OOpamasicb K aHAJOTHsIM M3 HMCTOPHH (DM3MKH, MOKHO

MPEANOJIOXHUTb, YTO Mbl HAXOJAUMCS B IOJIOKEHUH | ajbBaHM, HAOIIOIArOIEero

3a TMOJEPrMBAHMEM JIATyIIaubeil JIAalK{ TI0A MAEWCTBHEM THIIOTETUYECKUX

SJIEKTPUYECKUX 3apsiioB, B TO BpeMs Kak Hy)kHa HaMm pamka Dapanes,
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crnocoOHasi TMOPOKAATh JJIEKTPHYECKHH TOK U OOHapy)XHMBaTb NEHCTBHE
HEBUAUMOI'O MaroHuTHOTI'O ITOJIA...



JIUTEPATYPA

ApymanoB M.JL., Koporaes C.M. IloTok BpemeHH kak (pusmueckoe sineHue (10
H.A Ko3zeipeBy). M., 1989. 41 c. len. 8 BUHUTH 22.12.89,N 7598-B809.

bere I'. Wcrounuku sHeprum 3Be3n // Ycmexu ¢us.Hayk.1968.T.96, Bbim.3. C.393-
408.

I'epuenmreitn M. Eme HemHoro o mymax // 3nanue - cuna. 1983.N9. C.38.

JlanuakoB B.M. Hekoropbie OHOJIOTHYECKHE SKCIEPUMEHThl B CBETE KOHIIETILIHH
Bpemenu H.A KoswipeBa // EranoBa W.A. Ananmutudeckuii o03op uaei wu
SKCIIEPUMEHTOB COBpeMeHHOH xpoHomerpuu. Hosocubupck, 1984. C.99-134.
Jen. s BUHUTH 27.09.84, N 6423-84.

HNanuakos B.M., Eranosa M.A. MukpormnoneBble 5KCIIEPUMEHTBl B HCCIIE€A0BAHUU
BO3elcTBUSl (pusudeckoro HeoOpatumoro mpouecca. Hosocubupck, 1987.
110 c. den. 8 BUHUTH 09.12.87, N 8592-B87.

JleBuc P. I'maBHOE - MBI BHIUM CHUTHAJl OT COJIHEYHBIX HEHTPHHO: WHTEPBBIO //
IIpupona. 1983. N8. C.70-73.

EranoBa M.A. AHanuruueckuii 0030p wuAeli W 3KCIEPUMEHTOB COBPEMEHHOI
xpoHoMeTpun. Hosocubupck, 1984. 137 c¢. len. 8 BUHUTHU 27.09.84, N
6423-84.

Keupbmuc B.E. 3aranka ¢mukkep-myma // 3nanue - cia. 1983, N9. C.36-38.

Kazauok B.C., Xaspomkua O.B., Iunmakos B.B. IloBenenue atomMHOro u
MEXaHUYECKOTO OCHUJUIATOPOB BO BpPEMsl COJHEYHOTrO 3arMeHusi //ACTpPOH.
mupkyisip. 1977. N 943. C .4-6.

Koszeipes H.A. HWcTouHuMKHN 3BE3NHOW 3HEPTUM U TEOPUU BHYTPEHHETO CTPOCHUS
3Be3n // U3B. Kpeim. actpodmus. obcepBatopun. 1948. T.2. C. 3-43. Cm. Takxe:
Ko3ssipe H.A. U30pannsie Tpyast. JI., 1991. C.71-120.

Koseipes H.A. Teopuss BHyTpeHHEro CTpOEHHUS 3Be€3J U HCTOUHUKU 3BE3THOMU
sHeprun. Y.2 // U3B. Kpbim. actpo¢us. o6 cepsatopum. 1951.T.6. C.54-83.
Cwm. Tacke: Koseipes H.A. U30pannsie Tpyaer. JI, 1991.C.121-154.

Koseipes H.A. IlpuunHHass uIM HECUMMETPUYHAs MeXaHHKAa B JIMHEHHOM
npubnmxennu. [lynkoso, 1958. 88 c¢. Cm. Taxke: Kossipe H.A. U306panHbie
TpyaeL JI., 1991. C.232-287.

Koseipes H.A. IlpuunHHasi MexXaHWKa ¥ BO3MOXKHOCTb SKCIEPUMEHTAJIBHOTO
WCCIIeIOBAHMUsI CBOMCTB BpeMeHH // VICTOpHWsSI U METONOJIOTHsl €CTeCTBEHHBIX



Hayk. @Pusuxa. M., 1963. Brem.2. C95-113. Cm. Takxe: KoseipesH. A.
Wz6pannsie Tpyasl. JI., 1991. C. 288-312.

Kozeipe H.A. OcobeHHoCTH (hM3MYECKOro CTPOEHHsI KOMIIOHEHT OBOMHBIX 3Be3n //
Wzsectus I'n. actpon. obcepsatopum. 1968. T.184. C.108-116. Cm. Takxe:
Koseipes H.A. U3bpannbie tpyaer. JI., 1991.C.165-178.

Koseipe H. A. O cBsi3u TekToHU4eCckux mpoueccos 3emiu u Jlynsl //U3B. ['.acTpoH.
obcepsatopun. 1971. T.186. C.81-87. Cm. taxke: Kossipes H A. U30OpanHbie
tpyneL JI., 1991. C.179-190.

Kossipes H. A. JlokmagHas 3ammucka komuccuu ['AQO mon mpencenaTenbCTBOM akaf,
A.A Muxaiinosa. Ilynkoso, 1974.

Koseipes H.A. UYenosex u Ilpupona / Apxus H.A Ko3ssipesa. Ilynkoso, 1975. Cwm.
takke: Koseipes H.A. M36pannsie Tpyast. JI., 1991. C.401- 409.

Koseipe H.A. ActpoHOMuYeckne HaONIOEHHs TOCPEACTBOM (PH3UUECKUX CBOICTB
BpemeHu // BcenbixuBaromume —3Be3gel.  Epesan, 1977.C.209-227. Cwm
takke: Kossipes H A. U3bpannbie Tpyzsl. JI., 1991.C.363-383.

Ko3zsipes H. A. Onmcanne BUOPaIMOHHBIX BECOB Kak MpUOOpa Uil M3y4eHUs] CBOICTB
BpEMEHHU U aHamu3 ux pabotel / Actpomerpusi u HebecHast MexaHuKa. M.;JL.,
1978. C.528-584.(IIpobnemsl uccnenosanus Beenennoit; Boimn. 7).

Kosbsipes H.A. AcTpoHOMHYECKHE [0Ka3aTelbCTBA PEaJbHOCTH YeThIpeXMepHOH
reomerpurl Munkosckoro // IlposiBnenne kocMudeckux (pakTopoB Ha 3emie u

3Be3gax . M. JI, 1980. C.85-93. (IlpoGnemer wuccrnemoBanusi BceneHHOR,
Brin.9).
Koseipes H.A. Bpemss xak ¢Qusmueckoe sBiaenue // MogaenupoBaHue U

NpOrHO3upoBaHue B bnoskonoruu. Pura, 1982. C.59-72.

Kossipe H.A. O BO3MOXXHOCTH yMEHBIIIEHUSI MAaCChl 1 BECA TeJ IO BO3MEHCTBHEM
AKTUBHBIX CBOWCTB BpemeHH // Eranoa M. A. Anamuruueckuii 0030p uaei u
SKCIEPUMEHTOB COBpeMeHHOH xpoHomerpuu. Hosocubupck, 1984. C.92-98.
Jen. 8 BUHUTH 27.09.84, N 6423-84. Cwm. Taxxke: Kossipes H A. 30pannbie
TpyaeL JI., 1991. C.395-400.

Koseipes H.A.,, Haconos B.B. HoBrlif MeTo omnpeneneHusi TPUTOHOMETPHYECKUX
MapajylakCOB ~ HAa  OCHOBE  HM3MEpPEHHs] PAa3HOCTH MEXKIy HCTUHHBIM H
BUIMMBIM TOJIOXKeHHEM 3Be3[bl // AcTpomeTpusi u HebecHast Mmexanuka M.; JL,
1978. C.168-179. (Ilpobnems! nccnenosanusi BeenenHoi. Boimn. 7).

Koseipes H.A., HaconoB B.B. O HekoTOpbIX CBOHCTBax BpeMeHH, OOHAPYKEHHBIX
acCTpOHOMHYECKUMH HaOmonerusmu // [posiBineHne kocMuaecknx (pakTopoB Ha



3emue u 3Be3nax. M; JI., 1980. C.76-84.(IIpobnemsl uccinenoBanusi BceneHHOIM.
Brin.9).

Komnpicop F0.C. Heiitpunnas cnektpockomnusi coinHeunbix Henp // Ilpupoma. 1983.
N8. C.59-69.

JlaBpentbeB M.M., TI'yces B.A., Eranosa M. A, Jlyner M.K., ®omunsix C.®.. O
perucrparun uctuaHOTO mosioskeHust Conrma /. Joxn. AH CCCP. 1990a. T.
315, N 2. C.368-370.

JlaBpentbeB M.M.,  Erawosa W.A, Jlymer MK, @®omunpix C®. O
JQUCTAHIIMOHHOM Bo3zelicTBum 3Be3n Ha pesuctop //  Joxn. AH CCCP.
19906. T. 314, N 2. C.352-355.JIaBpentheB M. M., Eranosa U A., Jlyner M K.,
@omunbix C.@. O perucrpanuy peakiiu BelecTBa Ha BHEITHUI HeOOpaTUMBIiA
mpouecc // Jloxkn. AH CCCP. 1991. T. 317, N 3. C.635-639.

JlaBpentees M.M., Eranosa U.A., Measenes B.I'., Oneiinuk B K., ®omunsx C.D.
O ckanupoBaHuu 3Be3qHOTO Heba matuukom Koswipesa //J{oxin. AH. 1992, T.

323, N 4. C.649-652.

Jleenu A.Il. Merabonudyeckoe Bpemsi ecrecTBeHbIXx cucreM // CucremHsie
uccnenoBanus: Exxeromauk. 1988. M., 1989. C.304-325.

Jleenu A.Il. Bpemss kak W3MEHYMBOCTh €CTECTBEHHBIX CHCTEM:. CIOCOOBI
KOJIMYECTBEHHOTO  OMHUCAHUS U3MEHEHUH U MOPOXACHHE HW3MEHEHUH
cyOcraHIMOHaNbHBIME ~ moToKamu  //  KOHCTpykumum  BpeMeHHu B

€CTEeCTBO3HAHUU: MEXIUCLUIINHAPHBIE uccaenoBanus. M. 1994,

Mbkcu E.C. Buomereoposiorusi kak Hayka // Wmmakt: Hayka u oOmectso. 1982.
N1-2. C.99-113.

Haconos B.B. Bpewms kak siBnenue npupons! : [Jloknan, npountanHslit Ha CeMuHape
0 M3y4YeHHI0 podneM BpeMeHH B ectecTBo3Hanmu MI'Y. 19856. 19 c.

Haconos B.B. Bpems ¢usuueckoe u xxu3np Ilpuponst : Jlokian, mMpoOYUTaHHBIA Ha
CemuHape o u3ydeHuro mpobiieM BpeMeHH B ecrecTBo3Hannu MI'Y. 19856. 21
C.

IMonTekopBo B.M. S He abCONIOTHO yBEpeH, YTO 3arajka COJHEYHBIX HEUTPUHO
cyuectByet :uHTepBBIO // [Tpupona. 1983. N8. C.74-76.

Cesepnbiii A.b. Conrue kak 38e3na // Ilpupona. 1983. N4. C.59-67.

Cobones B.B. Kypc Teoperudeckoii actpodpusuku. M., 1975,

ITama /1. CoBpemenHnas kocmogorusi. M., 1973,

46



[MTaoBamos A. TlpubGop "cxomun ¢ yma..." // Texnuka - monoaexu. 1973. N6. C.28-
29.

IMMuons C.3., Hamuotr B.A., Xoxnos Hb., u np. JluckperHsle CIeKTpbl aMIUIUTYI
(rucTorpaMmbl) MAaKpOCKONMWYECKMX (IyKTyammii B Ipomeccax JIMYHOM
npupozst. [Tymuno, 1985. 39 c. Ilpenp./ AH CCCP. Uu-T buodusuxm).

Faller JE., Hollander W.J., Neson P.G., McHugh M.P.Gyroscope-weighing
experiment with anull result // Phys. Rev.Lett. 1990. Vol.64, N 8. P.825-826.

Hayasaka H., Takeuchi S. Anomalous weight reduction on a gyroscope's right
rotations around the vertical axis on the Earth// Phys. Rev. Lett. 1989 Vol.63,
N 25. P.27012704.

Imanishi A., Maruyama K., Midorikawa S., Morimoto T.Observation against the
Weight Reduction of Spinning Gyroscopes //Phys. Soc. Jap. 1991. Vol.60, N
4.1991 P.1150-1152

Kozyrev N.A. On the possibility of experimental investigation of the properties of
time // Time in Science and Philosophy. Prague, 1971. P.111-132. Cm. Takxe:
Ko3ssipe H.A. U36pannsie Tpyast.JI. 1991. C.335-362.

Nitschke JM., Wilmarth P.A. Null Result for the Weight Change of a Spinning
Gyroscope // Phys. Rev. Lett. 1990. Vol.64.,N 18 P.21152116

Peschka W. On  Kinetobaric Effeds and Bioinformational Transfer by
Eledromagnetic Fields //  Eledromagnetic Bio-Information: Proc. of the
Symp. Munchen-etc. 1979. P.81-94.

QuinnT.J,, Picad A. The mass of spinning rotors. no dependence on speeal or
sense of rotation // Nature. 199QVol.343, N 626Q P.732-735.

Saxel EJ, Allen M.A. Solar Eclipse & "Seen" by a Torsion Pendulum //
Phys.Rev.D. 1971 Vol.3,. N4. P.823-825.

47



