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Ko3bipeB Hukounaii Anexcanaposuu (1908-1983), Beiinuk A.Hbﬁep Hocudoruu (1919-1996)

1-IToroxk Bpemenu = I1o0TOK XpOHOHOB.

3ajgada JTaHHOTO JIOKJIAJa COCTOMT B TOM, YTOOBI MPUBECTH 0030p IKCIEPUMEHTOB, TMOCBSIICHHBIX
W3YYCHHUIO CBOMCTB M3JIYYEHHUS, BOSHHKAIOIIETO MPH HEOOpATHMBIX Tpoleccax. Xody MOAYePKHYTh,
YTO ATO MOSI COOCTBEHHAss MOJIEJb JAHHOTO SIBJICHHs. DTa MOJENb TOJy4YeHa B Pe3yJibTaTe aHAIN3a
pe3yabTaTOB HECKOJBKUX COTEH SKCHEPUMEHTOB, IPOBEICHHBIX Pa3IUYHBIMH HUCCIIEI0BATEISIMH.
Pazymeercs, oHa MOKET HE COBMANATH C MPEACTBAIICHUSMHU IPYTUX CHECIUATUCTOB.

Ko3bipeB Huxonaii Anexcanaposuu (1908-1983) actponom, a.¢.m.H., mpodeccop IlynkoBckoit
obcepBaropur. OH MPOBENI OTPOMHOE KOJUYECTBO IKCIEPUMEHTOB, B KOTOPBIX HM3ydal CBOWCTBA
HEKOTOPOTO W3JIYYCHHUs, HMCXOMASIIETO OT HEOOpaTHMBIX IporeccoB. J[Is 3TOro wu3mydeHHs OH
WCIIOJIb30BAaJl TIOHSATHUS: «IIOTOK BPEMEHU», IIOTOK HETIHTPOIUN», MPOLECCHl «H3ITYJarOIINe BpeMs,
«M3Ty4eHHE BpPEMEHW». B CBS3W C TeM, YTO OH aCCOIMHPOBAI 3TH TPOIECCHl C TEOPETHUECKUM
MMOHATUCM «BPCMs», OH CUUTAJl 3TO U3JTYYCHUC HCIIPCPBIBHBIM, U Y HCI'O HC BO3HHKAJ BOIIPOC, YTO 3TO
U3JTy4eHHUE COCTOUT M3 YacTuil. OH He BBOAWJ MOHITHS YacTHUI], U3 KOTOPBIX COCTOUT HM3Iy4CHHE OT
HEPABHOBECHBIX MPOIECCOB.

[Tonsitne vactun ans sroro uznydeHus: Been Beitnuk AabOept MocudoBuu (1919-1996) u nazpan
5T 4vactuubl XpoHoHamu. MHMccnemoBanus Koseipeea H.A. u Beiinuka AWM. gBustorcs
HCCIEA0BAHUSIMU OJJHOTO U TOTO K€ MPOLECCa, HO C Pa3HBIX TOUYEK 3PEHHUs], U JOMOJIHAIOT APYT APYra.



IIpu onmcaHuM OSKCHEPUMETOB, M Ha3BaHMs M3JIyYEHHs, BO3HMKAIOLIETO IpU MPOTEKaHUU
HEOOPaTUMBIX MIPOIECCOB, OYIET UCTIOIB30BATHCS TEPMHUH «IIOTOK XPOHOHOBY.

Omnpenenenre: XpOHOH, 3TO YaCcTHIIA, U3TydaeMasi IIPU HEOOPATUMBIX MPOLIECCAX.
PaznuuHble MccaeoBaTeny NCIO0Ib30BajIa pa3InYHbIC HA3BAHU:

-IIOTOK BPEMEHH (Kossipes Hukonaii Anexcanaposny),

-IIOTOK XPOHOHOB (Beiinuk Ans6ept Mocudosny),
-IOTOK MHUKpoJienToHOB (Oxatpun A.D.),

-TIOTOK TOPCUOHHBIX 3apsaaoB (AkuMoB A.E.),

-notok 6rooHoB (baypos A.1O.),

-notok akcnoHoB (IlImuneman A.A.),

-noToK Mio-HeitpuHo (Haiimypatos P.),

-MIOTOK MarHUTHBIX MoHonosei (Lllaxmaponos M.M.),
-IIOTOK HEUTpUHO ynpTpaHu3kux 3Hepruii (ITapxomos A.T".).

HcToyHMKH XPOHOHOB:
1-CoaHue, sIBISI€TCSI OCHOBHBIM HCTOYHHUKOB XPOHOHOB Ha 3eMUI€.

2-HeoOpaTUBbIE MPOLECCHI.
-Ipu H606paTI/IMI>IX nmponeccax ¢ yBCIIMUYCHUCM SHTPOIMUU U3TYyHArOTCS MOJIOKUTCIIBHBIC XPOHOHBI.
-TIpy HEOOPATUMBIX IPOIECCaxX ¢ YMEHbIIEHUEM SHTPOINHU U3Ty4YaloTCsl OTPUIATEIbHBIE XPOHOHBI.

3-110001 HMCTOYHUK 3JIEKTPOMArHUTHOTO HM3Iy4YeHHs (CBeua, JIaMIIOYKa, CBETOAMOJ]) OAHOBPEMEHHO
U3Iy4aeT SJIEKTPOMAarHUTHYI0O M HEIJIEKTPOMAarHUTHYIO KOMITOHEHTY. [Ipu wu3imydenun ¢oroHa
OJTHOBPEMEHHO M3JIy4aeTCs YacTUlla HEAJIEKTPOMATrHUTHOTO U3JTy4eHUs (XPOHOH).

CgoiicTBa XpOHOHOB:
1-mOTOK XpOHOHOB MOXKET HEraTUBHO BO3/IEHCTBOBAThH Ha 3/I0pOBhE uenoBeka. Heobxonumo usberarb
HAax0JI€HHs PSAIOM C MOILIHBIM IOTOKOM XPOHOHOB,
2-XpOHOHBI He 00J1a/1al0T MAacCON U 3apsIoM,
3-XpOHOHBI IEPEHOCAT MOMEHT UMITYJIbCA,
4-XpOHOHBI 3TO BUXPEBbIE YACTHILIBI C IBYMSI BO3MO>KHBIMH HAIPABICHUSIMU BpPAILCHHUS,
5-TIOTOK XpOHOHOB Pa3JIaratoTcsi B CIEKTP MPU3MOHN U TUPPAKITNOHHON PEIIETKOMH,
6-7UIMHA BOJIHBI XPOHOHOB COCTAaBJISIET MOPSAAKA HECKOJBKUX MUJJIUMETPOB,
7-XpOHOHBI OJIHOTO 3HaKa NPUTATHBAIOTCS, @ XPOHOHBI Pa3HBIX 3HAKOB OTTAJKHBAIOTCS (aHAJIOT,
IIPOBOJAHMKM C TOKOM B OJHOM HAIIPaBIECHUU MPUTITUBAIOTCS, a IPOBOJHUKM C TOKOM B
MIPOTUBOMOJI0KHOM HAIMPAaBICHUN OTTAJIKUBAIOTCS),
8-0011a/1a10T BEICOKOW MTPOHUKAOIIEH CITIOCOOHOCTBIO,
9-X0pouI0 OTPAKAOTCS OT ATFOMHUHMUS,
10-nipu oTpaxkeHUM OT 3epKajia U3MEHSAETCS 3HAK XPOHOHA,
11-XpoHOHBI MO’KHO (POKYCHPOBATH C TOMOIIIbIO BOTHYTOTO aJIIOMHUHHEBOTO 3epKaJa,
12-XpOHOHBI PaCIpPOCTPAHAIOTCS 110 TOBEPXHOCTH OOBEKTOB, MO3TOMY UX MOXKHO KOHIICHTPHPOBATH C
ITOMOILIBIO COTOBBIX CTPYKTYD,
13-paznuunble  OOBEKTHI  OOJIAZAIOT  PA3IUYHOM  XPOHOMPOBOJHOCTHIO, XPOHOHBI ~ XOPOILIO
pacnpoCTpaHsOTCA MO IIACTUKOBBIM TPYOKaM, BEpeBKam,
14-00beKThl MOTYT HaKarIUBaThb XPOHOHBI IPU UX OOJyYEHHMHM MOTOKOM XPOHOHOB, MpHOOpaTaroT
XPOHOHHBIN 3apsa. Kaxnbrit 00beKT XapaKTepu3yeTcsl OnpeeICHHON XPOHOEMKOCTBIO.
15-00beKThl C OJMHAKOBBIM XPOHOHHBIM 3apsSOM HPUTATHBAIOTCSA, OOBEKTH C Pa3TUUYHBIMU
XPOHOHHBIMU 3apsaMu OTTAJIKUBAIOTCS.
16-cymectBoBanue (panromoB. Ecnu Mbl B HEKOTOpOW 001aCTH MPOCTPAHCTBA TOMECTH 3apsKEHHBIN
00BEKT, a 3aTeM OO0BEKT yaaauM, TO B OTOH OOJACTHM TPOCTPAHCTBA €IIe HEKOTOPOE BpPEMs
COXPaHUTbHCA 3apsii 00BEKTA.




2-AcTpodusnveckne IKCIEPUMEHTbI.
XpoHajibHasA acTpodpu3uKa.

Ko3bipeB H.A., B CcBOHMX DJKCHEpUMEHTaX HaOmoaen ObICTpoe (B TEYCHHE HECKOIbKUX MHHYT)
YBEIMYEHUE  BJIEKTPONPOBOJHOCTH  TEPMOPE3UCTOPA C  MOJOKUTEIBHBIM  TEMIEPATYPHBIM
KO3(QQUIMEHTOM TMpH PErucTpaluy BO3ACUCTBHI OT ACTPOHOMHUYECKHMX OOBEKTOB. ITO OBLIO
WHTEPHPETUPOBAHO KaK YIMOPSAJOYEHUE €ro CTPYKTYPhl MOJ BIHMSHUEM ''MOTOKA HEr3HTPOnUu'.
BcenenctBue sToro Obul celaH BBIBOJ, YTO MPOLECCHl, B KOTOPBIX HIET BO3pacTaHUE SHTPOIUU
(Hampumep, HUCHApeHHe KUAKOCTEH), YBEIMYMBAIOT IUIOTHOCTh BPEMEHM U MPHUBOIAT K €ro
u3nydeHuto. M3nyu€HHoe TakuM oOpa3oM BpeMsi BO3JEHCTBYET KakK MOTOK HErSHTPONUHU Ha JIpyrue
00BEKTHI, YyHopsmounBas ux CTpykrypy. Hampuelmme skcnepumenTsl H.A.Ko3bipeBa mokaszanu, 4To
mo00i BHENIHUNA HEOOpAaTUMBIA TPOIECC OOYCIABIMBACT CHEIUPUISCKUE W3MEHEHHUS COCTOSIHHS
Pa3INYHBIX BUJIOB JETEKTOPOB.

TiTiner W & E &
B ¢oxyce Tenmeckoma pasmemiaercs IETEKTOp W3IydeHUs B Buze Ttepmopesucropa OMIIT-0,125, c
MOJIOKUTETIBHBIM TEMIEPaTypHbIM K03 duirienToM okoso 10B-3 Ha rpaayc, BKIIOUEHHOTO B COCTaB
Mocta YuTcoHa. Pe3ucTopsl ObUTM CMOHTHMpPOBaHBI Ha KapTOHHOM OCHOBAHMH, 3aKPEIUICHHOM B
3aKpBITOM AJIFOMUHUEBOM LIWJIMHAPE. DKCIEPUMEHTHI TpoBOAWINCh B 1973 roay teneckone PM-700 B
IlynkoBe. DKcrepuMEHTBI MOKa3aldM, YTO pa3HbIE 3BE3/lbl OKa3bIBAIOT Pa3JIMYHOE BO3JEHCTBUE Ha
M3MEHEHUE COMPOTUBIICHUS TepMOpe3ucTopa. HekoTopsie 3Be3/1bl 0Ka3bIBAIOT EPEMMEHHOE BIHSIHHE
Ha TEPMOPE3UCTOP.

1980-Ko3eipeB H.A. HaconoB B.B. O HekoTopbIX CBOMCTBaX BpeMEHH, OOHAPYKEHHBIX
acTpoHOMHYecKUMHU HaOmoneHusMH. [IposiBneHne kocMuuecknx (akToOpoB Ha 3emie M 3Be3lax.
Cepus: IIpobnemsr uccnenoBanust Beenennoit. M. 1980, Ne9. ¢.76-84.
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Db dexT penenus camonucia
B kauecTBe AartyMka W3IYy4EeHUs TaK K€ HCIOJIb30BAIUCH DPas3MuHble TepMomapsl. Hawryumme
pe3yabTaThl B MIpoIecce SKCIUTyaTallud B J1a0OpaTOpUM IMOKa3alid TEPMOIaphl Ha OCHOBE OJIOBA M
meau. Ha pucyHky mpencTaBieHbl pe3KJIbTaThl PETUCTPAliMM M3Iy4eHus OT 3Be3ge o Boo.
OkcrnepuMeHT ObL rpoBezieH B 1981 roxy.

IHoBTOpenue s3xcnepumenta KosbipeBa H.A. ApyruMu nccieioBaTesiMu.
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JlaBpentbeB Muxaunj MuxaiijioBuu. HoBocubupck.

Ha pucynke mpencraBiieHbl pe3yibTaThl OMBITOB IO PETHUCTPAIMHM W3TYUYCHUS 3BE3[IbI C MOMOIIBIO
MeTajomaeHouHoro pesucropa OMIJIT-5,6 kOwm.

1990-JIaBpenTheB M.M. u np. O DHCTAaHIMOHHOM BO3JIECUCTBHM 3Be3d Ha pesuctop. Jokmaast AH
CCCP, 1990, 1.314, Ne2, ¢.352-355. PeructpupoBanach peakius pa3INdHbIX JATYNKOB Ha MOJIOKEHUE
ComnHna.
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Pre. 6. Tpx nostopgionmxes OTeMera npe PeracTpamnns msposoro
cxonnenxg M-92, 10.08.1991,

AxkumoB AHatosnii EBrenbeBu4. Mockaa.

B xauectBe gerexkropa ucnoisb3zoBaiics pesuctop C2-36.

1992-AxumoB A.E., Ilyrau A.®. K Bompocy O BO3MOXKHOCTHM OOHapy)KEHHUS TOPCHOHHBIX BOJIH
actpoHomudeckumu metonamu. [Ipenpuatr MHTIL BEHT Ne25. 1992. 19c. ) KOHH. 2014. No5(2).
C.118-123.

AnpapeeB Ctenan HukonaeBuy, a1.¢.M.H., Mactutyt obmeit puszuku um. A.M.IIpoxoposa PAH.
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2017-Annpee C.H., u nap. Co3nanue U TECTUPOBAHHE YEThIPEXKAHAJIBLHONW YCTAHOBKHU JIJISI MPOBEPKU
Ha COBPEMEHHOM 3KCIIEPUMEHTAILHOM YPOBHE TUCKYCCHOHHBIX aCTPOHOMHYECKMX HaOmogaeHnit H.A.
Koszeipera. POHCHUT. 2017. 1.9. No2. c.139-146. B kauecTBe H€TEKTOpa MCIOIb30BAJICS
MeTayIomIeHouHsli pesuctop OMJIT-0,125 ¢ conporusnenuem 5,6 kOm.

ITapxomoB Anexcanap I'eoprueBny, Ha3bBaeT 3TO u3iydeHue «H-usmydenue», U cUUTaeT, 4To 3TO
IIOTOK HEUTPHUHO YJIbTHAHU3KUX dHEprui. Co3all TeNecKOm A PETUCTPALUU U3TyYCHHsS 3BE3 L.

Buemrnuit Bun teneckomna: 1-cTalbHOE 3epKalio ¢ MapaboMyecKoil MOBEPXHOCTHIO, 2-TEPMOPE3UCTOP,
3-m1aroBeId JIBUTATENb, 4-MEXaHU3M IOBOPOTA, S-YCTPOMCTBO YIPABICHUS IIArOBBIM JBHUIaTENIEM.
Ucnonb3yembie aerektopbl: TepMmopesuctop OMIIT-0,125 conporusnenueM 5,1 kOM, WM CUETUHUK
reirepa ¢ 3aKperieHHBIM Ha HeM 0eTa HCTOYHUKOM.

2009-ITapxomoa A.I'. HeoObr1vHOE KOCMHUYECKOE M3ITydeHHUE: 0OHAPY)KEHHE, TUIIOTE3bI, IPOBEPOYHBIC
skcriepuMeHThl. M. 2009.

XponajbHasg AcTpodu3uka.

KoszeipeB H.A. mucan: «llosBuinack BO3MOXKHOCTh HM3y4aTh BceleHHYI0 HE TOJBKO, KaK OOBIUHO,
MIOCPEJICTBOM CIIEKTPa 3JIEKTPOMATHUTHBIX KojeOaHWH, HO M OCOOBIM, paHee HE MCIBITAHHBIM
METO/IOM, Yepe3 MOCPEACTBO (PU3NUECKUX CBOMCTB BpeMeHM». M3nyueHue BpeMEHH 110 ero JeiCTBUIO
Ha TEPMOPE3UCTOP, HAOIIOJAIOCh OT IUIAHET, 3BE3/l, TAIAKTUKH APYIrMX KOCMUYECKHX OOBEKTOB.

CamMble MoIlIIHBIE HEOOpaTUMBIE TTpoLiecchl TpoucxoasaT B KocMmoce: B3pbIBaIOTCS 3BE3/bl, 00pazyroTcs
CBCPXHOBLIC 3BC3IbI. H03TOMy n3 Kocmoca NpUXOAUT HU3JIYUCHHC HCPABHOBCCHLIX IIPOLCCCOB,
KOTOpPOE MO>KHO PETUCTPUPOBATb.

CI/IHH Ha aadc, ¢ IIOMOIIBIO H€6OHBIHOFO XPOHOTECJICCKOIIa, MOXXHO COCTABUTH MPUHIUIINAJIBHO HOBYIO
kapty 3Be3gHoro Heba. Ilpm sTom Teneckom mmeeT (PUKCHUPOBAHHYIO OPHUEHTAIMIO OTHOCHTEIIBHO
3eMiH, a CKaHUPOBaHUE 3BE3HOT0 He0a OCYIIECTBIISIETCS 3a CUET BpAILCHUS 3eMITH.

Panbpmie kapTy 3Be3ngHOro Heba IMONydadd B ONTHYECKOM, YJIbTPadUOIETOBOM, PEHTIC€HOBCKOM
JMana3oHe 3JeKTPOMArHUTHOTO H3Iy4eHHs. Termepb MOXHO MOJYy4YHT KapTy 3Be3JHOro Heba B
XpOHAJIBHOM JIHaIla3oHe.

C NMOMOIIIBI0O MPU3MBbI MO>XHO BBIACINUTH IOTOKHW XPOHAJTBHOT'O HU3JIYYCHUA C PA3IIMYHBIMU JIIMHAMUA
BOJIH. Eciii BMECTO TOYEUHOTO AaTYMKa UCIIOIb30BaTh JHUHEHHBIH JaTYNK, TO MOXKHO MOJIYUYUT KapTy
3BE3HOT0 Heba B PA3TUYHBIX YUACTKAX CIEKTPATHHOTO JUANa30Ha XPOATHHOTO U3TyICHHS.

W eme oauH uHTEpecHBI MOMEHT. Tak Kak XpOHOHBI MOTYT PacIpOCTPaHATHCS OBICTpEEe CKOPOCTH
CBC€TA, TO BCIBIIIKY CBerHOBOﬁ 3BC3/1bI MOXXHO YBUACTH CIIC OO TOro, KaKk OHa CTaJla BHUAHA B
ONTUYECKOM JTMANa30HE U3JTyUEHUS.




3-BausiHve M3JIy4YeHHs] HA TaTYUKH.
B kauecTBe JaTYUKOB HCHMOJB3YIOTCH: TEPMOPE3UCTOPA, KBAPIEBbIC TCHEPATOPLI.

Knaccudukanus SKCepuMeHTOB ¢ TEPMOIaTIHKAMHU:
1-Kto mpoBoaun sxcniepumenThl: Ko3bipeB H.A., unu npyrue vccienoBaTenu,
2-YTo SBISAIOCH HCTOYHUKOB U3IYUEHUS: HEOOPATUMBIi MpoIece, IPYrue UCTOUHUKH.
3-Kakue TepMoIaTUMKH HCTIOIB30BAINCH: TEPMOPEIUCTOP, TEPMOIIapa, TEPMOMETP, APyTHE.

Ha nmpenpimymniem starme ucciieIoBaHus MPEKIC BCErO CTOsIIA 3a/1a4a JJ0Ka3aTh HAH4IHe dPQPeKTa.
Ho yxe Hactam HOBBIH d3Tan uccienoBanusi 3¢ ¢eKra, KOrja CUMUTACTCS YK€ OKa3aHHBIM Camo
Hanmuaue 3¢ dexTa, 1 He0OXOUMO MEPEXOAUTh K IETATLHOMY H3YYEHHIO CBOMCTB 3TOTO A (deKTa.

[Ipun mpoBeneHUHM SKCIEPUMEHTOB C TEPMOJATUHKAMU, KEJATENIbHO PETUCTPUPOBATh CIEIYIOIIHNE
apameTpsl:

-3HaK OTKJIOHEHUS pErUCTPUPYEMOro rnapamerpa (yBeJIM4eHNE WIH YMEHbIIIEHHUE),

-BENIMYMHY OTKJIOHEHHUS,

-IMHAMUKY OTKJIOHEHHUSI,

-3aBUCUMOCTb OT PACCTOSIHUS MEX1Yy HCTOYHUKOM U AETEKTOPOM,

-BIIMSIHUE PA3IMYHBIX SKPaHOB Ha pe3yJbTar,

-TIPOBEJICHNE U3MEPEHU 03 KpaHa U C 3KPAHOM (PETUCTPAIH JBYX KOMIIOHEHT M3JIy4eHHS).

Ko3sbipeB H.A. DKcniepuMeHT ¢ PTYTHBIM TePMOMETPOM.

boun mpoBeneHBl MpsIMBIE U3MEPEHUI TeMmIepaTypbl B OKPECTHOCTSX HCIHApSIONIErocsl aleToHa
MOCPEICTBOM PTYTHOTrO TepMomMeTpa bekmana ¢ nenoit nenenus mkansl B 0,01 rpaa. IlepBeie onbITh
0e3 TemaoBOM 3alIUTHI MOKA3aJINd MaJeHHUE TeMIepaTypbl Ha HECKOJbKO COTHIX rpaayca. OaHako u
NpH TEIUVION30JSIHA TEPMOMETP NPOAOJKAT MMOKA3bIBAaTh MNPAKTHYECKH TO ’Ke IaJeHue
TeMIeparypbl. JTO YyIMBHUTeJIbHOE HAa TMepPBbIH B3IJAI O00CTOATEIbCTBO MOKAa3aJI0, YTO
TePMOMeETP pearupoBaj] He HAa HM3MEHEHHMe TeMIepaTypbl, a HAa HEKOTOpOe H3JyYeHHe NpH
HCMIAPEeHNH AlleTOHA, KOTOPOe BbI3bIBAJIO C/KATHE PTYTH.

OTO NPUHIMIIMAIBHO BAXKHBIM  pe3ynbTaT: NpU OCCKOHTAKTHOM H3MEPEHHH TeMIepaTypbl
perucTpupyercs JBa mapameTpa: TBEIMYHWHA TEIUIOBOIO MOTOKA M BEIMYMHA HEIIEKTPOMArHUTHOTO
U3JTy4EHUS.

Pacraopen|ne caxapa
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Perucrpamusi u3nydeHus ¢ IMOMOILIBIO PTYTHOTO TepMoMmeTpa. l3MeHeHue BBICOTBHI PTYTH MpH
PacTBOPEHUH Caxapa, ¥ IPU BO3ACUCTBUU CKATOU IIPYKUHOU.

Kapronnas tpyOka, B KOTOpYIO BXOJWJa 4acTh TEPMOMETpA C PE3EPBYapOM PTYTH, Obljla OKpYKeHa
BaTOW W OMyIIeHAa B CTEKIITHHYIO KOJOy. [IpoOHBIi mporiecc oCcyIecTBIsIICS BOIU3H KOJIOBI, a OTCUET
BBICOTHI PTYTUB KamWIUISpe ONpenesIcs M0 TEeMIepaTypHOH IIkane U3 Apyrol KOMHATHI, depe3
3aKpbITO€ OKHO. BpicOoTa pTyTHM yMeHbIIandach NpPU PAcTBOPEHUM caxapa B BOJE YCTOsBIIEHCS
TEeMIepaTyphl U YBEJIWYHBAJIach, KOTrJa BOJU3M TepMOMETpa MOMEIANach cxkarasi 3apaHee Mpy>KUHa.
3HauuT, B MEPBOM IpoIEecce AECHCTBUTEIBHO M3IIy4aloCh BpeMs, a BO BTOPOM Ccllydyae OHO
MOTJIOIIATIOCH MEPECTPOMKOM BelecTBa MPYKUHBI P ee AehopMarii.
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Pe3ynbpraT BO3IEHCTBHS IMOTOKA BPEMEHM Ha JETEKTOP B BHUAE Tepmomapbl. PeructpupoBaics
MpoLIECC UCIApEHHUsl alleTOHA. BpeMsl MoIHOro nposiBIEHUs NMPUYUMHHBIX B3aUMOJECHCTBUI HAXOIUTCS
B mpenenax 5-20 munyT. Ha rpadukax monyduauch ONTUMANIbHBIE 3HAUEHUS BPEMEHHU MPOSBICHHS
abpdexra -10 wmumayr. Ilocme mpekpamieHuss ACHCTBUS HWCTOYHHMKA Tpollecca Ha JIETEKTOp
M3MEPUTENBHON CHCTEMbI IPOUCXOIUT BO3BPAIICHHUE €€ B UCXOJHOE ToJoKeHHe. OOBIYHO BECh MUK
AKCIIEPUMEHTA B OJTHOM M3MepeHuu npoaosnkaercs ot 30 go 40 munyt. M3 BTOporo rpaduka cieayer,
YTO YYBCTBUTEIbHOCThH HKCIIEPUMEHTA MEHSIETCSI CO BPDEMEHEM.

Yepenunuenko IOpuii HuxonaeBuu (HoBocubupck). Bo3zpelicTBue HeoOpaTHMOro mporecca
pactBopenus NaCl B Boze, Ha KBapIieBbIii reHeparop. [Ipoiecc pacTBOpeHUsT OKa3bIBaET JOCTOBEPHOE
JOTIOJTHUTEIFHOE BO3/ICHCTBUE HA JaTUMK, B HAMMPABIECHUH MOBBIIIEHUS ero 9acToThl (f=1.0 I'), uyto B
MEepeBO/Ic Ha TEMIEPATYpPHbIM SKBUBAJIEHT COOTBETCTBYEeT oxyaxiaeHuto Ha 0.05° C. Ilpu stom.
peanibHas BenuunHa oxJjaxaeHus pasHa 0.02° C, a addext B3aumoneictBust cocrapisier 6omnee 50%
JOTIOJTHUTENBHO K  TemmeparypHoMmy. CrenoBaTelbHO, MoOJie B3aMMOAECHCTBHS YMeEHbIIAET
JHTPONMHUI0 KPHCTAIA JaTYMKA (CTPYKTypa KpHCTA/JIa [JaT4YNKAa CTAHOBUTCH OoJiee
YHOPSAA04EeHHOI).
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Cxema yCTaHOBKM C QJTIOMHHHEBBIMU 3€pKajlaMd MU 3KpaHaMU U3 IUIOTHOW Oymaru. DKpaHbl He
YCTPAHSIOT BO3/IEUCTBUE MPOLIECCa, a 3aMeJUISIOT PEaKIMIO JaTYUKOB Ha 90 MUHYT.
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Beitnuk A.W. Peructpainus M3iydeHus 3aTBEPACBAIOLIET0 BUCMYTa U TAIOLIETO JibJa C IOMOILIBIO
MOJIyIPOBOJHUKOBOTO aaryvka. CrulomiHas JIMHUS —CHTHAJ C JaT4YuKa, IYHKTUpHAs JIMHUSA —
TeMIeparypa. ' Opu3oHTanbHbIE YYaCTKU TEMIEPATPHI —3TO JUIMTEIBHOCTD MIPOLIECCOB 3aTBEPACBAHUS
1 1u1aByieHus. Ha mpaBoM puCyHKe NIPECTaBIEHBI CXEMBI JATYUKOB.
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Beiinuk A.W. Bausinue usny4eHus Ha KBaplEBble T€HEPATOPHI:

(a)-MCTOYHHMK XPOHAILHOTO U3IYYEHHUS, TEHEPATOP «EXK»,

(0)-cO60om yacoB MUKpOKAIBKYIsATOpa «nekrpoHuka MK 53»,

(B)-3aBUCHUMOCTh YCKOPEHHUS XOJa HAPYYHBIX YacoB «DJICKTPOHHUKA 5» OT paccTosiHusi (B) U OT
ATaJIOHHOT'O BPEMEHH (T).

IIuxo6anos Jlappentnii CemenoBu4. M3yueHo BO31€lCTBHE HA U3MEPUTEIBHBIA MOCT CIIEAYIOIINX
(hUBUYECKUX TPOIECCOB:

-MCIIapEHUE ALICTOHA;

-pacTBOpEHHUE Caxapo3bl B BOJE;

-pacTBOpEHHUE CHIBOPOTOYHOTO AIbOYMUHA B BOJIE;

-pacTBOpPEHUE XJIOPUCTOTO KAJIUSA B BOAE;

-pacTBOpEHUE XJIOPUCTOTO KaJIbIUA B BOJE;

-pacTBOpPEHUE a30THOKHUCIIOTO aMMOHHSI B BOJE;

-OCTBIBaHUE HAarpeToro Tena;

-TassHUE JIbAA.



Buemnuii Bua yctaHOBKHU. J[Ba M3MEPUTEIBHBIX MOCTa: | -U3MEpPUTENIbHBIN MOCT B SKPAHUPYIOUIEH
TIOPAIIOMUHUEBON TpyOe; 2 -MACCUBHBIA TEPMOCTAT M3 MEHOIUIacTa (KphIMIKAa CHATA); 3 -OaTapes
CyXUX OJJIEMEHTOB 165Y B IIOpaTIOMHUHHEBOM KOXYyXe; 4 -H3MEPUTEIbHBIM MOCT (BBIHYT W3
SKpaHUPYIOMIeH TpyObl): a -BOCIPUHUMAIOIIEE COMPOTHUBICHHE MOCTa, O -IIOPATIOMUHUEBBIN
UWIMHJP ¢ OalaHCUPOBOYHBIMU COITPOTUBICHUSIMH MOCTA.

KoHCcTpykTHBHO 00a M3MEPHUTENHHBIX MOCTa COOpaHbl BHYTPH OJWHAKOBBIX TPYO M3 TIOPATFOMHHHS
116 BaemranM quamerpom 30 Mm, aimuHoN 500 MM, TONIIIMHON CTEHKH 1 MM, KOTOpbIE 00€CTICUnBAIOT
3JIEKTPOMArHUTHYIO SKPAaHUPOBKY U TEIUIOBYIO OJHOPOJHOCTH 3JIEMEHTOB MocTa. B kaxaom mocte
pe3UCTOp, KOTOPBIA HEMOCPEACTBEHHO MOJBEpPraeTcsi BO3JACHCTBHUIO Mpolecca (JaT4MK) pa3MenieH
BOJIM3U OJTHOTO TOPIIA TPYOBI, KOTOPBIH 3aKPBIT JIOPATIOMHUHUEBOH KPBILIKOM.
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Cxema m3meputenbHoro mocta: R/l -matumk; R -OamancupoBouHble compoTuBiieHus; b —OaTapes, ot
KOTOPOM 3alMUThIBAJIACh CXEMa.
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Pe3ynbrarsl n3MepeHus MOKa3aHUs TEPMOPE3NUCTOpA MpH: l-HcrapeHuH aneroHa, 2-TasHUM JibJa, 3-
OCTBIBAHMM HATPETOro TEIA..
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Puc. 5. PAIocTh cyMMAPHEIX COEKTPOB 1714 0NLITA H KouTpoas. Heeneayeres soiaciicTemne
WIEKTPHYECKHX paipaaos ¢ yueprueii 4 k/[x na wacTory KBapueBoro reseparopa
IManyenora BukrTop AHaTo/beBHY. VI3MEeHEHHME 4YACTOTHI YIBTPACTAOMIIPHOTO KBapLEeBOro
reHepaTropa B OKPeCTHOCTH MOLIIHOI0 YJIEKTPHYECKOr0 pa3psja.
B kadecTBe deTeKTOpa WCMOJIB30BaH BBICOKOCTAOMJIBHBIN KBAapIIEBBIM T'€HEPATOP C JIBOMHBIM
tepmoctatupoBanueM ['K-216-TC. I'eneparopsl 3Toro THma o61alal0T HU3KUM YPOBHEM (Pa30BBIX
mymoB. OHM BakyyMMHMpPOBaHbl M IIOMEUIEHbl B METAUNIMYECKHE KOpIyca, CiyKalue



JONOJHUTEIBHBIM 3KPAHOM JJIsl JJIEKTPOMAarHUTHBIX moJjied. OTHocuTenbHas HeCTaOUIBHOCTh
4acTOThI HUCIIOJIB3YEMOT'0 KBaplLEBOIO I'eHepaTopa AJIs YCJIOBUM 3KcrepuMmeHTa (2—4 yaca Ha OJHY
cepuro u3MepeHuii) e mpeseimaina 10—10 ... 10—11.

KOLODEC: DIFFERENCE {SUMMA PSD BROSOK) - (SLUNMA PSD KONTROL). 250MS
05 T T T T T T T
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Puc. 4. Paznocte CYMMAPHEBIX CNIEKTPOB, MOJIYYEHHAHA B JKCIEPHMENHTE

Jlpyroil SKCHEpUMEHT: M3MEHEHHE YacTOThl YJIbTPAacTaOMILHOTO KBapLEeBOr0 reHepaTropa B
OKPEeCTHOCTH MOIIHOT0O MEeXaHN4YeCKOro yapa.

2019-ITanuentora B.A. O BIMSHUM MOIIHBIX HECTAIIMOHAPHBIX MPOILECCOB HA MapaMeTpbl CTaHAAPTOB
BpeMeHH U 4acToThl. V3BecTust MHcTUTYTA MHXKeHepHOH pusuku. 2019. Ned (54). ¢.7-15.

Hamomnto, uto Ko3eipeB H.A. peructpupoBan n3aMeHeHHe Beca OOBEKTOB MPU HEYIIPYTOM yaape.

4-Biansinue U3JIy4eHUs1 HA KPyTUJIbHbIE BECHI.

IpyHUMI BO3AEeHCTBUA U3JIy4YeHHSI HA KPYTHJIbHbIE BEChl.
OOBIYHO KPYTWJIBHBIE BECHI PACIONArarOT TOJ CTEKJISHHBIM KOJIAKOM W 3aKPBIBAIOT PATMYHBIMHU
sKpaHamu (KapToH, Oymara MeTaul, IepeBo).
3amevaHue, JIy4llle HE WCIOJIb30BaTh IS SKPAHHUPOBAHUS AITIOMHUHUEBYIO (OJIBIY, OHAa CHJIBHO
YMEHBIIUP PE3YJIbTAThl U3MEPEHUN.
N3nydeHue JIeTKO MPOHUKAET YEPe3 ATU SKpaHbl U BO3ACHCTBYIOT Ha KPYTHJIbHBIE BEChl. XPOHOHBI
MOIJIOIIAOTCA CTPENKOM, W IEPEOT €l MOMEHT MMIYJbca. B 3aBUCHUMOCTHM OT 3HaKa XpPOHOHOB
MTOBOPOT CTPEJIKK OYAET MPOUCXOIUTD IO WJIM MMPOTHB YaCOBOW CTPEIIKH.
3ameuaHue, ICTOYHUK XPOHOHOB JIYYIlIE pacnojiaraTh CBEpXY WU CHU3Y 10 OCH KPYTHIIbHBIX BECOB, U
HCII0JIh30BaTh aJTIOMHUHHEBOE 3€PKaIo ISl POKYCUPOBKHU HU3ITYICHHUSI.

Ot1ot 2 dext ananorudeH 3P ety iiHmTelHA —1e Xaa3a. Eciu 00beKT MOMECTUTH B MIOCTOSTHHOE
MAriuMTHOC II0JIC, TO €TI0 4YaCTHLbl COOPUCHTUPYIOTCA BAOJIb MArHUTHOIO IIOJA, U O6’beKT HAYHECT
nmoBopaunBaThCs. kpodadhekT nposBUTCS Ha MAaKPOYPOBHE.

Knaccugukanus 3KkcriepuMeHTOB ¢ KPYTHIbHBIMU BECAMU:
1-Kto npoBoaun s3xcnepumMenTsl: Ko3sipeB H.A., win npyrue uccienosareny,
2-YTo ABISIIOCH HCTOYHUKOB U3IY4YEHUS: 3B€3/Ibl, MU IPYTHE IPOLECCHI.
3-KoHCTpyKI1Msl KpYTUIIBHBIX BECOB: CHMMETPUYHAs CTPEJIKA, HE CHMMETPUYHAs CTPEJIKA, AUCK.

Ha npenpiayiem 3Tarne uccieqoBaHus Mpexk e BCEro CTosIa 3aa4da Joka3aTh Hanmndue dhdexra.
Ho yxe Hactam HOBBIH 3Tam wucciefoBaHUs dPQeKTa, KOrja CUYHTACTCS YXKE JTOKa3aHHBIM Camo
Hanmmuue 3Q¢eKxra, 1 He0OXOAUMO MEPEXOIUThH K JIETATBHOMY U3YYSHHIO CBOMCTB 3TOT0 d(hekTa.




[Ipu mpoBeeHNH SKCIIEPUMEHTOB C KPYTUILHBIMHU BECaMU KEJIAaTeIbHO PETUCTPUPOBATDH CIEAYIOIINE
MapaMmeTpsl:

-3HaK OTKJIOHEHUS CTPEJIKH KPYTHIIbHBIX BECOB, 10 YACOBOM CTPENIKH WU MPOTHUB (+ UIIH -),
-BEJIMYMHY OTKJIOHEHHUS,

-IMHAMUKY OTKJIOHEHHSI,

-3aBUCUMOCTb OT PACCTOSIHUS MEX1Y HCTOYHUKOM U AETEKTOPOM,

-BIIMSIHUE PA3IMYHBIX SKPaHOB Ha pe3yJbTar,

-TIPOBEJICHUE U3MEPEHU 03 KpaHa U C 3KPAHOM (PETUCTPAI JBYX KOMIIOHEHT M3JIy4eHHS).

Ko3bipeB H.A. DKCrIepUMEHTHI C KPYTHUJIBHBIMUA BECAMU.

Jlio0ble Temjble TpeaMeTbl —IPHUTIATUBAKT CTPEIKY KPYTHJIbHBIX BECOB, a XOJIOJAHBbIE
—OTTANKUBAKT. OTCI0/1a MOXHO OBIJIO OBI CAENaTh BBIBOJ O TOM, YTO UCTOYHHK 3 dekTa-Teruo. Ho
pasMCIICHUC MCXKAY TCIUIBIM NMPCAMETOM U HpH60pOM TCIUIOU30JIALIUA, HAIIpUMCP, CJIO0A BATbI, HC
yHUYTOXKAET AP (PEKT, a TOIbKO 3ameaisieT 3HPexT.

OCh CEAOHEHHI

KosbipeB H.A. Perncrpanus nziaydeHus 38e3. Pasnnunble 3B€3/1bl BHI3bIBAIOT OTKJIOHEHUE CTPEIKU
KPYTHJIBHBIX BECOB Ha Pa3iIUYHbBIC YIVIBI. DTO TOBOPUT O TOM, Ha Ha Pa3HBIX 3BE31aX IPOUCXOIAT
IIPOLIECCHI C PA3ITMYHON HHTEHCUBHOCTBIO.

1. B Hayasie 3amMedarOTCs MOKa3aHUs KPYTHIIBHBIX BECOB 0€3 3BE3/bl, KPYTHIBHBIC BECHI TTOCTOSHHO
HaxoJiaTcs B POKyce TelecKona.

2. Teneps Teneckon HaBoauTCs HA 3Be31y. CPOKYCUPOBAHHBIN MyYOK CBETA OT 3BE3/IbI MMAIaeT Yepes
CTEKJISIHHYIO KPBIIIKY QYyTsipa KPYTHJIBHBIX BECOB Ha €ro JHO, /i€ JIC)KUT HApUCOBaHHAS HAa TUIOTHOM
Oymare mkamna. Ha cBeT 3Be3[pl CTpeJiKAa JABUraeTcsi K OCBEIIEHHOMY Y4YacTKy, IIPU ITOM OHa
noBopauuBaercs Ha 20 TpaaycoB.

3. CBer nepeKphIBajCs U CTPENIKa BO3BpaIiaeTcst K JOHOBBIM IMOKA3AHUSIM.

4. Ko3plpeB MEpeBOIUT TEJIECKON HAa 3apaHee PACCUUTAaHHOE MECTO €€ HbIHEIIHEero HCTUHHOIO
nojoxeHusi. CTpenka «OTTAJKUBAETCS» U YXOAUT B CTOPOHY, NMPOTHBOIOJIOKHYIO ABM)KCHHUIO HA
cBeT Ha -10 rpamycoB OT (POHOBBIX MOKa3aHU (IIPU 3TOM IKpPaH HE yOHMpasCs, U3TyYCHHE MPOXOIUT
yepes IKpaH).

5. DkpaH, nmepeKphIBAIONIUN CBET, youpaercs (3Be3/1a BCE paBHO B CTOPOHE), MOKA3aHUS OCTAIOTCS
MPEKHUMU.

6. [Ipu BKJIIOYEHHOM BEIECHUU TEJECKOI COMPOBOXAAET 3BE3AYy M TMOKa3aHUS KPYTHIIHHBIX BECOB
OCTal0TCS HEU3MEHHBIMH.

7. MOXHO CHOBa BEpPHYTHCS K ONTHYECKOMY H300paKEHHUIO M TOJYYHTh peakiuio Ha cBerT +20
TPagyCcoB U OMATHh K MPEKHUM IMOKA3aHUSIM M HAWUTH UCTUHHOE IOJIOXKEHHE 3BE3Ibl M0 MOKA3aHUIM
KPYTHJIbHBIX BECOB -10 rpagycoB.




Pazauansie 3BC3JIbl BBIZBIBAIOT OTKJIIOHCHUC CTPCIIKM KPYTHUIIBHBIX BCCOB Ha PA3JIMYHBIC YTJIBI. 910

TOBOPHT O TOM, Ha Ha Pa3HBIX 3BE3/1aX MPOUCXOISAT MPOIECCHI C PA3TUYHON HHTEHCUBHOCTBIO.
1. OOBeKTBI, HE MOKa3aBIIKUe OTKJIOHEHUH BecoB, A = 0°:

3Be3qbl: 0Aql, aAur, aBoo, aCyg, aHer, aOri, aTau, BCem, yCas, 61Cyg. ledeuni:
NAql, S Sge. ITyascap CP 1133. JIpyrue oObeKTI: mapoBoe ckomieHue M13, oTKphIThIE CKOII-
nenusi: Sciau, x Per. Tymannoctu Jlupsr 1 Opuona, ranaktuku M82 u Ceiidepra, NGC 1275, a
u3 iaHet CarypH.

2. Manbie otkinoHenus A = 2° — 3°:

ranaktuku: M81, ckorutenue ranaktuk B Virgo NGC 4594, rymaHHOCTE AH/IPOME/IBI.

3. 3HaunrenbHble OTKIOHEHN A = 3° — 5°:

aCMa, aLeo, nCas, Gensie kapinuku: W1346, Hert z3, z43, ucrouynuk Cyg X-1 u ranak-
THUYECKHH LIEHTP.

4. bonbiioe otkioHenue gaetr aCMi: A@ = 9° kak cpennee u3 14 Hab0/1eHUI.

5. U3meHsionumecs OTKJIIOHEHNS ;

Jlyna naer nesaBucumble OT €€ (pasbl, KpaiiHe HeperyispHele A, B npeaenax ot 0 go 4°.
Benepa nokasana ewe 6ostee cunbubie uameHenust A@: or 0 go 12°.
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Mur.7. Hadbmoaeuus geficteus 1pounona Ha KPYTHABHEIC BECEl MPH CMEUICHHH €To
H300pa#eHHs OTHOCHTEILHO LIENH B JKpaHe, 3aKPhIBABILIEM Bechl. YKajaHbl YIIIOBLIE
PACCTOAHNA LIETH OT H300PaKCHHA IBE3ILL

Peaxiust KpyTUIBHBIX BECOB Ha Pa3IMYHbIe OOBEKTHI:

Crpenka npuTAruBaeTCs:
-TPOIIECCHI, MPUTATUBAIOIINE CTPETIKY, T.€. MOTJIOMIAOIIUE BPEMS, He 0TPAKAIOTCS 3ePKATOM.
-YMEHbIIIEHHE (U3IIy4eHHUE) SHTPOIIUH,
-HarpeTblil MpeaMeT, OCThIKaHueE,
-MCIIapEHUE allETOHA,
-JIF00BIE TIPOIIECCH AeOpMAaIIHH Tell,
-yAapbl BO3AYIIHON CTPYH O TIPETATCTBUSA,
-paboTa MeCOYHBIX YaCOB,
-TIOTJIOILIEHUE CBETA,
-BC€ MPOLIECCHI CBSI3aHHBIE C TPEHUEM,
-CBEXH OYyKeT,
-K HEKOTOPBIM JIIO/ISIM NIPUTSITUBAETCA,
-K CBETOBOMY 3al4UKY,
-K BKIIFOUEHHOM JJaMITOYKe, K 3aKCHHOM CBEUKE,

Crpesika OTTAJIKNBAETCS:
-IPOLECChI, OTTATKUBAIOIIUE CTPEIIKY, U3yUaIOIINE BPEMsI, OTPAKAIOTCS 3€PKAJIOM.
-BO3pacTaHue (TMOTJIONIEHUE) SHTPOITUH,
-TaIOIMHN JIeJI, CHET,



-pacTBOpEHUE CEPHOM HMIIM COJITHOM KUCIIOTHI € BbIJIeJIEHHEM TeIJIa,

-pacTBOpEHUE TUTIOCYIH(UT HATPUS € MOTJIOMIEHUEM TeILIa,

-BSHYIIHUHA OyKeT,

-K MOJIOJIBIM JIFOJISIM TIPUTATHUBAETCS (Y HUX MHOTO SHEPTUH), a OT MOXKHIIIBIX JIOACH oTTankuBaercs (y
HUX MaJio YHEPTHUH).

Beiinuk A.M. Pa3nuunbie ¢a3oBbie TpeBpalieHUs B BEIIECTBAX BBI3BIBAIOT TNPUTSDKCHUE WIH
OTTAJIKUBAHUC CTPCIIKU KPYTHJIbHBIX BecoB. OH HCIOIL30Ball ATOT mb@eKT JJIA JUCTAHIIMOHHOI'O
KOHTPOJISI U YIIPaBJICHUsI TPOLIECCOM 3aTBEPI€BaHUS OTIMBOK U CIUTKOB. BbUT cO3/1aH M3MEPUTENBHO-
BBIYMCIIMTENIbHBI KOMMIIEKa Ha 0aze MUKpo-DBM, u naTdnka, mOCTPOCHHOTO Ha OCHOBE KBapIIEBOTO
reHeparopa. [loa aeiicTBUEM HU3IIy4eHHUS] U3MEHSETCS YacTOTa KBaplieBOro TeHepaTopa.
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Puc., 16. Banauue ¢ajunux npfnpanurﬁaﬁ HE YACTOTY: @— NJaBJeHne W 3aTeep-
aepanwne BucMyTa, aatymk [IT-1, 6— to me, natumk [II-2; a— aarmepaepanne
BHCMYTE, datins OAI-3 ¢— rannwe apaa, tatyus A0-3

Bnusinue $a3oBbIX npeBpallleHuii Ha YacTOTy KBapleBOro reHeparopa: 1-I1uiaBieHue u 3aTBepAeBaHue
BUCMYTa, 2-TasiHue Jbaa. CruioniHas JUHUA-TIOKAa3aHusl JaTurKa, MyHKTUpHAs JIMHUS —TeMIlepaTypa
oOpasma. Jlatumk pacmojiaraetcsi B CHEIMAIbHON XPOHOM3OJWPOBAHHOM KaMepe Ha OJHOM KOHIIE
(OKyCHPYIOIIETO YCTPOHUCTBA, MPECTABIISIONIET0 cOO0N TPYOKY M3 HEep KaBEIOIIel cTanu ATuHONW 1 M
U BHYTPEHHHUM JuaMeTpoM 15 MM; TpyOKa 3a3emjieHa U MOKPHITa XPOHOU3OJUPYIOUIUM MaTEepHAIOM.
Jlpyroii KoHell TpyOKM HampaBiIeH Ha WHTEPECYIOIIMNA y4acTOK OTJIMBKH. J[JIs1 yCTpaHEHHUs TETIOBBIX
KOHBEKTHBHBIX IOTOKOB BO3/1yXa OT OTJIMBKH K JATYMKY Ha 00a KOHIA TPYOKHU HaaeThl CTEKIISHHBIC

KOJITa4YKH.

AnokoBcknii  BuaaagumMmup  AxkMMOBHY.  DKCIEPUMEHT: B IUIACTMAcCOBBIM  CTAaKaHYMK,
pacroyioxkeHHbI B 10cM OT alFOMUHUEBOH TUIACTUHKH, OPOCHIIN TaOJIETKY IIEIOYH, U 3aTEM KaITHYJIH
Ha Hee KuciaoToW. ITpowcxomuT peakiust HeWTpanu3amuud ¢ OOpa30BaHMEM KOBAICHTHBIX CBS3CH.
[InactuHa HayMHAET ABUXKEHHE B CTOPOHY peakuuu. Ho depe3 10-20 cek OH OCTAaHOBHUTCS, U HAYHET
oOpaTHOe JBIKEHHUE 10 ynopa. [IpocTosiB 0K0JIO OJTyTOpa 4acoB, Mapyc MOCTENIEHHO BO3BPATUTCS HA
cBoe Mecto. Eciu peakiuio mpoBecTH BAaNU OT BECOB HA JIEPEBSIHHOM HJIN NEHOILUIACTOBOM KyOUKe, a



3aTeM NepeHecTH KyOMK K BecaM, TO BCE MPOU30UIET TOUHO B TOM XKe MOPSIKE. ITO TOBOPUT O TOM,
9TO OOBEKTHI MOTYT 3aPSKATHCS ATHM H3ITYYCHUEM.
o

bt

0)

Cxema yCTaHOBKH, |-CTaKaHYMK ¢ XUMHYCCKUMHU PEAKTUBAMH, 2-KPYTHIIBHBIC BECHI U3 ATFOMUHHECBON
IJJACTUHKH C POTUBOBECOM, 3-J1a3ep, 4-caMOMHUCell.

Iuxo6anoB JlaBpentuii CemeHoBHMY. Perucrpamusi HW3Iy4eHHS HEOOPATUMBIX MPOIECCOB Ha
KPYTUJIbHBIE BECHI CIEAYIOMUX (PU3NUECKUX MPOLIECCOB:

-MCIIapEHUE ALICTOHA;

-pacTBOpPEHUE caxapo3bl B BOJE;

-pacTBOpEHUE CHIBOPOTOYHOTO aTbOYMUHA B BOJIE;

-pacTBOpPEHUE XJIOPUCTOTO KaJIHs B BOAE;

-pacTBOPEHUE XJIOPUCTOrO KAJIBIUS B BOAE;

-pacTBOpPEHUE a30THOKHUCIOTO aMMOHMS B BOJE;

-OCTBIBaHUE HAarpeToro Tena;

-TastHUE JIbJIA.
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Cxema ycTaHOBKH, AeMiipupyromas miathopma ¢ KpyTUIHLHBIMUA BECAaMU Ha CHCTEME KPOHIITEHHOB: 1
-(popBakyyMHasi KaMepa ¢ BecaMM; 2 -TIPOKJIaJKa W3 BaKyyMHON pE€3MHBI; 3 -METaJJIM4YECKOE
OCHOBaHME; 4 -OMOpPHBIE TOPU3OHTHUPYIIHWE BHHTHI, 5 -CIIOMCTOE aeMmUpYIOIIee OCHOBaHHE; 6 -
rpaHuTHas TumTa; 7 -nuddepeHIranbHblii MaciusHbBIE MaHOMETp (OpPBaKyyMHOH CHCTEMBI; 8 -
00pa3noBbIii BAKYyyMMETD; 9 -cucTeMa HEMarHUTHBIX KPOHIITEHHOB, CMOHTHPOBAaHHAsI HA BHYTpEHHEH
KaluTaJIbHOW cTeHe 31aHus; 10 -BcromorareabHast Kamepa Ui UCCIIeAyeMbIX (pu3ndecKkux cuctem; 11
-nemrndupyromas miargopma.

[Tpornecc ocymiecTBisuics Ha paccTosHUU 10 CM OT CTEKJIIHHOTO KoJimaka (opBaKyyMHOM Karepsl Ha
BbIcOoTe npumepHO 10 cm oT gHA Kamepsl. 110 OTHOIIEHUIO K KOPOMBICITY BECOB MTPOIIECC pacioaraics



TakuM 00pa3oM, 4TOOBI HANpPABJICHHE OT HETO Ha IIEHTP KOPOMBICIA COCTaBIISJIO YTod OKojo 45° ¢
HaNpaBJICHUEM OJHOTO M3 IUIeYe KOpOoMbICHa (Kak MPaBHUJIO, 3TO ObUIO IJIEUO C MAJbIM TPY30M).
Hau6ogbmmii MOBOPOT KOPOMBICJIA BECOB BbI3bIBAKT HMCIAPEHHE ALETOHA, a4 TAKKe TasiHUe
cHera. PacTBopeHHe YIJIEKHCIOTO HATpUS B BOJE M IUIACTUYECKOe NeOpMUPOBAHHME CBUHIIA HE
nokazanu 3¢ dekra (B mpeesiax TOUHOCTH OMPEJISIICHHS yIia IOBOPOTa KOPOMBICIA BecoB *=1,5°).

JInst vcclieOBaHHBIX MPOIECCOB MMEET MECTO CIEAYIoIasi 3aKOHOMEPHOCTh: T€ W3 MPOLIECCOB,
KOTOpbIE€ HAYT C MOIJIOLIEHHEM TeILUIOThbl, MPUBOAAT K OTTAJKHBAHUIO OJIM3JIeXKAIlEro Ijeya
KOpPOMBICIIa BECOB, a MPOLIECCHI, COMPOBOXKAAIOLINECS BbIAEJeHHEM TeIUIOThl, NMPUBOAAT K €ro
NPUTSZKEHHIO.
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1-OctbiBanue Harpetoro Tena (A0 TOYKH A) U TasHHUE cHera (mocie TOYKH A), 2-peakuus LUHKa C
CEpHOM KHCJIOTOMU, 3-UCIapeHue alleToHa. BiusiHue Ha KpyTUIIbHBIE BECHI.

ApxunoB AHatoauii CTenmaHOBMY, BBOJUT TOHSTHE «TENMJIOBOW 3apsi», Topsyue OOBEKTHI -
HOHO)I(HTCHBHBIﬁ, XOJOOHBIC 06’LCKTLI -OTpHL[aTeJIBHBIfI. Pa3znoumennsie MNPUTATUBAIOTCH.
TemuorpaBuranuss 3T0 sIBJIeHHe, KOrJa TEIIoe TeJ0 NPUTATHMBaeT K cede XOJ0AHOE U
OTTAJIKMBAET OT ce0sl Témjioe. DHEPrus Tela paBHa MPOU3BEICHUIO MacChl TEJIa Ha €ro TeMIepaTypy.
E=mt; rae t-remnepatypa B rpaaycax C.

B 2017 romy 6b110 OIMyOIMKOBAHO COOOIIEHUE, YTO OTKPBITA CHJIA MPUTAKEHHS 32 CYET TeNJI0BOI0
U3JIyYeHHsl. OKCIEPUMEHTAIbHO OOHApYXKEHO, YTO TEIUIOBOE M3JIyY€HHE OT Harperoro Tena
INPUTATMBAET — a HE OTTAIKUBaeT! — Haxozsmuecs MOOIM30CTH aTOMbl. XOTS SIBJICHHE
OCHOBBIBACTCS HAa XOPOULIO M3BECTHHIX A(PQPeKTax aTOMHON (PU3MKH, OHO JOJTrOe BpeMsl OCTaBaJOCh
HE3aMEUEHHBIM U OBLIO TEOPETHUECKH MPEACKA3aHO BCETO YEThIpE roja Ha3al.

ATOM NPHUTATUBAETCHA K HMCTOYHHMKY TEIUVIOBOI0 U3JIy4eHHs C CHJIOH, mponopuuoHaabHoi T4/r3.
Cuna mnponopuuoHanbHa 4YeTBEPTON CTENEHU TEMIEpaTypbl Tela, M OOpaTHO MPONOPLHOHAIEH
TPETHbEH CTENEHU OT PACCTOSIHUSL.



Dddexr ocHOBaH Ha 3PdeKkTe CABUTa YPOBHEH PHEPrUU 3a CUET TEIJIOBOro M3nydeHus. M3mydeHue
MOHMKACT SHCPIrUr0 aroMa, U MMOCKOJIbKY aTOM CTPEMUTCA IMOHHU3UTH CBOKO SHCPI'UIO B3aHMO,Z[eI>'ICTBPI$I
KaK MOXXHO CHJIbHEE, €My OJHEPreTHUECKH BBITOJHO MPHUOIM3UTHCS K HCTOYHUKY — BEIb TaM
MOHIKEHUE YHEPTHH HanboJee CyIeCTBEHHO.

BaxxHO: cymiecTByeT W BCTPEUHOE B3aUMOJCHCTBHE — TPSIMOE JABICHHE TEIJIOBOTO M3ITyYCHHUs Ha
aToOM, HO paC‘-IéTBI IMOKAa3bIBAKOT, YTO TAKOC paJUAllMOHHOC HNABJICHUC Ha OTACIBLHLIC aTOMbI OYCHb
cnaboe, HaMHOTO CJ1a0ee CUJTBI IPUTSHKECHUS.

S-Bausinue u3j1y4yeHus Ha pu3uyecKue CBOMCTBA BEeLIECTB.

[Tog neiicTBMEM U3Iy4YCHHUS HEPABHOBECHBIX MPOIECCOB HM3MEHSIOTCS CIEAyIoIue (U3NIECKue
CBOICTBa BEIIECTB:

-BEJIMYMHA CONPOTUBIICHUS] PE3UCTOPOB,

-4acToTa KOoJIeOaHUI KBapIEBBIX MTHE303JIEMEHTOB,

-3JICKTPUUYECKUH MMOTEHIINA TEPMOIIaphl,

-BSI3KOCTH BOJIHI,

-paboTa BBIX0/1a JIEKTPOHOB B (hOTOIIEMEHTAX,

-CKOPOCTb XMMHUYECKUX PEAKIIUH.

-M3MEHSIETCS TUIOTHOCTh KHIKOCTH (IJIOTHOCTH BOJIBI),

-YpPOBEHB CTOJI0A PTYTH B TEPMOMETPAX,

Bausinue H3JTy4Y€HUHA HA BAZKOCTD KHAKOCTH.

JanuakoB Baagumup MuxaiinoBuu (HoBocubupck). U3MeHeHHe BI3KOCTH BOABI.

[Tpu BO3nEHCTBUM Tpoliecca MCIIAPEHUsS KHUIKOTO a30Ta MPOBOAMIOCH U3MEPEHHE BSI3KOCTH BOBI C
noMouipio BUcko3uMmerpa tuna BIDK-2. Kunematndeckasi BA3KOCTh U3MEPSTIACh HEMMOCPEACTBEHHO B
TedeHue Bo3aencTBud. M3mepeHus nokasanu, uyro depe3 10-15 MMHYT nocie Hadana BO3ACHCTBUS
BS3KOCTh BOJIbI PE3KO yMeHbIIaercss Ha BenuuuHy nopsiaka 3%. ToT ¢akrt, 4To BSI3KOCTH MMEHHO
YMEHBIINJIACh, TOBOPUT OO0 OTCYTCTBHM BJIMSHUS TEMIIEPATypbl HCTOYHHKA BO3JEHCTBHS: IO
NeCTBHEM OTpHULIATEIbHON TeMIlepaTyphl BA3KOCTh BOJABI yBenuuuBaeTcs. Jlanee 3HaUeHUE BA3KOCTU
ocTaBaJlocb Ha TOM ke YypoBHe IlpuoOpereHHOEe BOIOW TOHMKEHHOE 3HAUCHHE BS3KOCTH
MpUOJIN3UTENBHO Yepe3 CyTKU BOCCTAHABIUBAETCS JJO OOBIYHOTO 3HAYCHU S

Boakos IOpuii BacuiabeBu4, oOHapyXWJl yMEHBIICHHE BS3KOCTH BOJBI Tpu Bocxozae CoiHIa.
N3menenue Bsi3koctu cocTaBisieT 23%.

Bo3neiicTBHe TOPCHOHHOIO M3JIy4YeHHUS HA HeQTENpPOAYKTHI.
YMeHbllleHUE BA3ZKOCTH HeTH M He(PTENMPOAYKTOB MO/ AeiCTBHEM M3JIy4YEeHHS.
OTO OYeHb BAXKHOE HANpABJICHUE, KOTOPOE MMEET OOJBIION 3KOHOMHYECKHH 3((deKT, U KOTOPHIM
3aHUMAJIOCh OY€Hb MHOTO CHELMATINCTOB:

ConoaunoB Anekcanap ViBanosuu,

CemumieB Bnagumup KoHcTtaHTHHOBHY,

I'aceimoB Ounbmas Tapnanosuy,

NBanoB bopuc Hukosaesuy,

Nnsun Cepreit Hukonaesuu,

Kapnos Huxonait KoncrantunoBuu (13MeHeHue BsI3kocTu HeTH Ha 15%).
Kpacno6psixes Buktop ['eopruesuy.

Bausinue H3JTYy4YC€HUH HA Ppa3IUYHbIC CBOIICTBA BellleCTB.

Ko3bipeB H.A. U3MmeHeHne Beca 00bEKTOB.



B kauecTBe nCTOYHMKA HEOOPATUMOTO MpoLEecca ObIIIM UCIIOIB30BaHbI MPOLIECCH UCTIAPEHUS KHUIKOTO
a30Ta IpU KOMHATHOM TEMIIepaType, paCTBOPEHHUSI CMECH caxapa (KOMMepUeCKUi MPOAYKT) U copouta
B BOJI€, OCTBIBAHUS KHUIIAIIEH BOJABI M JIpyrue (U3MKO-XUMHUYECKHE MPOLECCHI, a TAKXKE MPOLECCHI
MeTa0oIM3Ma OpraHM3Ma YeJIOBEKa B CTAOMJIBHOM COCTOSHHM €ro ()yHKIIMOHAJIBHBIX IOKa3aTenen
3aduxcupoBaH (akT peakUud NJIOTHOCTH JMCTH/LIMPOBAHHON BOJABI HAa IEPEUYMCIICHHBIE BBIIIE
HeoOpaTuMble Mporecchl. MccnenoBanue peakiMud Macchl BEIECTBA Ha BHEIIHWN HEOOpaTUMBIH
Ipolecc NPOBOMIN HA 00BbEKTaX M3 JI0PaJisi, MeIH, JATYHH, KBapla, CTeK/J1a, HA KBapUeBbIX
K0J10aX ¢ BO3AYXOM M MHOTHX APYTruX. OPPEKT OTHOCUTETHFHOIO U3MEHEHUS MacChl AT/T COCTaBIISET
10-5-10-6, T.e. Gonee yem Ha MOPAIOK ciadbee 3¢ dheKTa OTHOCHUTETHLHOTO W3MEHEHHS IIJIOTHOCTH
JTUCTUIIIMPOBAHHOM BOJBI.

Ko3bipeB H.A. U3MeHeHne Beca Mo eiicTBHEM CBeTa 3Be3/I.

KoszeipeB H.A. oOHapyXua BIMSHUE BpPEeMEHH Ha B3BelIMBAaHHE THPOCKONA NPH BO3AeHCTBHH
CBeTa, MAYLIEro OT 3Be3[bl. DOKCIEPUMEHT 3aKII0YAICSA B CICAYIOMEM: IOJA OKYJIAp TEJNEeCKoIa
MOMEIIAJICSI THPOCKOI, OOBEKTUB €ro IJIOTHO ObUI 3aKPBIT YEPHOM Oymaroil MO0 TOHKOM KECThIO
(JUIsT UCKJIIOUEHMsI BIMSHUS CBETOBBIX Jyded). Teseckonm HampaBisics Ha ONMDKalIIyio 3Be3ly, U
c(OKYCHPOBAHHBIN ITy4OK CBETA OT 3BE3/IbI MaAal Ha rupockor. COriacHO OMUCAHUIO SKCIIEPUMEHTOB
H. A. Ko3bipeBbIM, THpOCKON MEHSJI CBOM BEC MO CPABHEHHUIO C TEM, KOTOPHIA OH MMEII 10 HABEJICHUS
TEJIECKOIa Ha 3BE3/y. 3aTEM CBET NEPEKPHIBAJICSA, U TUPOCKON IPUHUMAJ CBOM NEpBOHAYaIbHBIN BEC.
Ko3bipeB HaBOJMII TeNECKON Ha TOUYKY HeOa, IZie 3Be3la, 10 pacyeraM, JTOJKHA HaXOAMUThCS celyac,
T.€. Ha 3apaHEe PACCUNTAHHOE MECTO €€ HBIHEIIHETO MOJIOKEHUS. [ MpOCKOI CHOBa MEHsJ1 CBOM BEC 110
CPaBHEHHIO C TEM, KOTOPBIN OH UMEI 10 HAaBEJCHMs TECIIECKOIA Ha 3BE3/y. 3aTEM CBET IEPEKPhIBAJICA,
U THPOCKON MpPHHUMAN CBOM MepBOHaualbHbIM Bec. [Ipy HaBeneHMHM Teneckona Ha Te 00JacTu
KOCMOCa, T'JIe 3B€3]] HUKOI'1a He ObLIO, BEC TUPOCKOINA HE U3MEHSICS .

Ko3bipe H.A. U3MeHeHne Beca IPH HEYNIPYTUX COyAapeHMUsIX.
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YMeHbIlIeHHE Beca B pe3yiabTaTe Heynpyroil nedopmamuu Tena W e€ro BoOccTaHOBiIeHHWE. Ha
AHAJIUTUYCCKHUEC BECHI ITOJIOXKHNIN BHAYAJIC pOBHLIﬁ TOHKHUH MC,Z[HBIP'I JIUCT BECOM 40F, a 3aTEM CHUJIBHO
cMAThIN. HavaneHbIN Bec 00serdeHus cocTaBisul 6MT. 3a 15 MUHYT BEC BOCCTAaHOBUIICS.
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YMeHbIIIeHHE Beca JKECTSIHONH KOPOOKH CO CTAIbHBIMU IIAPHKaMHU IOCNIe BCTpsAXuBaHus. HauanbHbli
Bec 108 r. [locnie BCTpsaxuBHUS BeC yMEHbIIWIICA Ha 10Mr.
Ilo BepTuKanu —yMeHbIIEHUE BECa B MIJUIMTPaMMax, 110 TOPU30HTAIN — BPEMS C MUHYTaX.

B cnydae oopaTumoii nedopmanumn n3MeHeHne Beca Tena He Habmogaetcs. Tak, cikatas pe3uHa Win
c)Katas CTallbHas MPY>KMHA MOKAa3bIBAIOT CBOM OOBIYHBINA BeC. DTOT pe3yNnbTaT U CIeI0BalI0 OXKHUAATH,
MTOCKOJIbKY TIPU 00paTUMBIX Mporieccax (Kak Mpy YyIPyroMm yAape) He MEHSETCS SHTPOIHS CUCTEMBI.

Koszeipes H.A. O BO3MOXXHOCTH YMEHBIIECHHS MAacChl M Beca Ted IO BO3ACUCTBHEM AaKTHBHBIX
cBoiictB Bpemenu // EranoBa U.A. Ananutudeckuii 0030p HACH M IKCIIEPUMEHTOB COBPEMEHHOM
xponomerpun. HoBocubupck, 1984. ¢.92-98. Jlen. 8 BUHNUTH 27.09.84, Ne 6423-84 Jlem.

1991-JlaBpentheB M.M. O perucrpanuu peakiiy BEIIECTBa Ha BHEIIHUN HEOOPAaTUMBIN IpoIiecc.
Hoxnansr AH CCCP, 1991, 1.317, Ne3, ¢.635-639.
HccnenoBanne peaknuM Macchl BellleCTBA Ha BHEIIHMII HeoOpaTHMBI mponecc IPOBOAMIM Ha
00bEKTax W3 JIopais, Menu, JaTyHH, KBaplia, CTEKJa, Ha KBapLEBbIX KoJ0ax C BO3AYXOM U
OTKa4€HHBIM BO3J1yXOM (10 3 aTM) U MHOTHX JPYTHX.

Peakuus mace aByx rpynn oAHHAKOBLIX K010 ¢ painbivn semiecrsamu ua 6 mun IHZKA

I rpynna Am, mr | (Am/m) - 10° Il rpynna Am, mr | (Am/m) - 10°
AnTpauml 0,50 06+0,2 Boaa auctuianuposansan 0,30 05402
Yrons 0,65 1,0+ 0,2 [MosapeHHas cob (KOM- 0,55 06+02
byphiii yroie 0,75 1,2+0,2 MeEpYECKHIl npoayKT)

Topih 0,65 1,3+03 Caxap (kommepuecknii 0,55 08402
I'patpur 0,90 1,54+02 NPOAYKT)

Jopans 0.85 1,6+ 0,3 Bozayx 1.55 86408
ONUIKKA COCHOBLIE 1,00 27+ 04

Bowyx 1,20 574107

[Tpuwmeuanua [MorpeHocts n3mepenua Am + 0,15 mr. Kondst [ u Il rpynn HeoMHakoBbie.

M3meHeHne Beca pa3InyHbIX 0OBEKTOB MO/ AeiicTBHEM HCIAPEHUs KUAKOI0 a30Ta IPH KOMHATHON
TeMIIeparype.

EranoBa Hpuna ApmaBupoBHa. OrpomHas paboTa mpojeiiaHa I10 HCCICIOBAHUIO BIUSHUN
HeoOpaTHMBIX TMPOLECCOB Ha Maccy. bbuio  pa3paboTaHo crHenuanbHOE  YCTPOWCTBO IS
OECKOHTAKTHOTO KOHTPOJISI pacHoJIOKEHHUsl yall BecoB. UTO YAMBUTENBHO, Macca BEIECTBA MOXET
MCHATHCA B 3aBUCUMOCTHU OT TOIO, Kakoi MponccC MpoucCxoauT psaomM € BCUHICCTBOM (C YBCIMYCHHUCM
WM C YMEHbBILIEHUEM SHTPOIINN ).

CaBuenko Auiekceii MuxaiijioBud. B3auMocBsI3b KOH(MUTYpallUOHHON SHTPONHH, MaTEPUH U
®dusnueckoro Bakyyma. Aromuas ctpaterus. CI106. Beimyck 78. Mait 3-313. C.26-30.

Ha6monanuce 3¢¢ekThl M3MeHeHHsl Beca TeJl TPHU Pa3HBIX SHEPreTHUYECKHX BO3JCUCTBHUSIX Ha
MaTepUajbHbIE TEJa -NMPH HarpeBe H OXJIa)KAeHHH 00pa3LoB, pa3psi/iec KOHIECHCATOPOB, TastHUH



Jb/Ia, KPUCTAUIN3AUMHU CIUIaBa Byaa, ropeHrH 3J1eKTPUYECKOH JIaMIIOYKH, padoTe MeCOYHbIX
4acoB, a TAKKe PH YIOPYIoil U MJIaCTHYECKOI ueq)opMamm Pa3JIM4YHBIX MATEPHAJIOB.
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. Bpl}l.l‘.l OF HaYana Chiil MEIWHA, Mk
M3menenue Beca ( B MPOIEHTAX ) MIPU YBETUUEHUH SHTPOIMU CMEIICHHs (IIPU CMEIIMBAHUH CaXapHOTO
CHUpOIIa C BOJOM)

6-OddexThI COTHEYHOr0 3aTMEHUH.

[Tpy comHEYHOM 3aTMEHHHM PE3KO YMEHBINACTCS MOTOK XPOHANBbHOro m3nydeHus or CoiHna, U 3TO
MPUBOANUT K MHOTMM UHTEPECHBIM 3P PEeKTaMm.

Ko3bipeB H.A. ipoBoaui psii SKCIEPUMEHTOB BO BpeMsI COTHEUHX 3aTMEHUM.

Bo Bpemst detwipex uacTHbIX 3armeHuii Cosnma: 15 depams 1961 roma, 20 mas 1966 ronma, 25
¢despans 1971 roga u 1l mast 1975 roga, cMHMMETPUYHO OTHOCHUTENIHFHO MOMEHTa HanOoibLIeH (asbl,
HaOIOJAOCh CYIIECTBEHHOE yMeHbleHue (Ha 3-4 wr) »sddexra yTsKeneHus Trpy3a Ha
BUOPAIIMOHHBIX Becax. 3HAYMT Mporecchl Ha CONHIIE YBETUYUBAIOT IJIOTHOCTh BPEMEHH, a BO BpeMs
3aTMeHHs JlyHa »SKpaHupyer ux JAedcTtBue. lV3MeHeHHe IUIOTHOCTH BpPEMEHU U3-3a JACHCTBUS
nporieccoB Ha ConHIIE O0Ka3aloCch OJHOTO TMOpsAJKa C JeHCTBUEM Ha OJM3KOM pacCTOSIHUU
abOpaTOPHBIX MpoIeccCoB. M3MeHeHne MIOTHOCTH BPEMEHHU H3-3a JACHCTBHUS mporieccoB Ha ComHIe
0Ka3aJI0Ch OJHOTO TMOPSIKA C EHCTBHEM Ha OJIM3KOM PAcCTOSHHUU JIA0OPATOPHBIX MPOIECCOB. XOTS
3¢ (HEeKTUBHOCTH MPOIIECCOB BEPOSTHO OUEHBb 3aBUCUT OT UX HWHIUBUAYAIbHBIX CBOMCTB, MPHU CaMOM
rpy0Ooil OlleHKe MOXKHO BCE K€ MPUHATH, YTO OHA MPOCTO MPOIMOPIMOHAIBLHA MX MOIIHOCTH. Torma
nponeccel Ha Comuie npu MomHOcTH 10B33 spr/cek OyayT maBaTh OJMHAKOBBIM pe3yJbTaT C
1abopaTOPHBEIMU TPOLIECCAMH MOIIHOCTHIO B HECKOJBKO BaTT C paccrostHuUs mopsaka 10 cm, ecrmu
neiicTBre uepes BpeMsl yObIBaeT 0OpaTHO MPOMOPLHMOHAIBHO KBAIPATy PACCTOSHUS.
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(hur.2. ¥Ymensiuenue 3hdekTa yrameleHns rpyia Bo Bpems

saTmenna Conuna 25 despana 1971 r
HabnroneHunst Ha phIlYaXHBIX BecaX B BHOPAIIMOHHOM PeXHME ObUTH MpOBeACHHI B [1yKkoBe BO Bpems
MATH COJIHEUHBbIX 3aTMmeHuit: 1961, 1966, 1971, 1975 u 1976 roma. Bo Bpems Bcex 3aTMEHUM
3apETUCTPUPOBAHO YMEHBUIEHUE BHCA COCTABIISIIO 5%.

BeasieB Bragumup. M3yyan noBeneHne KpyTUILHOTO MasgTHUKA BO BPEMsI COJIHEYUHOTO 3aTMEHHUS.

Iyrau Agnexcanap PemgopoBuy. Peakiuss KpyTWIbHBIX BECOB Ha COJIHEYHOE 3aTMeHue. J[Ba
NPUHIUIHMAIBGHO pPa3HbIX HHUTENOJABECHBIX MPHOOpa: HECUMMETPHUUYHBIE KPYTHWIIbHBIE BEChl U
MapaKOHUYECKUH MasiTHUK, OJUHAKOBO OTpearupoBaiv Ha cojiHeyHoe 3atMeHue 26.01.2009. Ogun -
MIOBOPOTOM KOpOMBICTa Ha 45 rpaaycoB, a BTOPOMl -BpallleHUEM IUIOCKOCTH KauaHUs Ha BEIHMYHUHY
0KO0JI0 6 TpagycoB.

Torsion balance observation of 01.06.2011 Solar eclipse

(Cacica mine, 40 m underground, web_3)
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Peakiuust kpyTuiabHBIX BeCOB Ha cosiHeuHoe 3aTMeHue 01.06.2011.



IIpoxopos B.I'., HabmtoneHus 3a U3MEHEHHEM CKOPOCTH CeIMMEHTANMH OKCHXJOPHAa BUCMYTa B
nepuoa Comueunoro 3atMmenus. len. BUHUTU 83/5105. 1983.

Harauukuii Jlee HuxomnaeBuu, CTpykTypa BOABI B JICHb COJHEYHOTO 3aTMeHHs. Mmxk. dusmka.
2014. Ne2. c¢.35-45. Iloka3aHO, 4TO OOBIKHOBEHHAs BOJAA B IEPHOJ COJHEYHOIO 3aTMEHMS MEHsIa
CBOIO CTPYKTYpy. Haxonsce B 1abopaTopHOM MOMEIIEHNH, BO/Ia HE MO/IBEprajiach ACHCTBHUIO IPSIMOTO
coimHe4yHOoro cmera. COCTOSHME €€ CTPYKTYpbl KOHTPOJIMPOBAJIOCH B pEaJbHOM BpPEMEHH IO
U3MEHEHUSM HWHAUKATPUCHI paccessHMsi, KoTopas mpenacrtaBisier Dypbe-npeoOpasoBaHue
pacnpesiesieHus: CTPYKTYPHBIX 3JIEMEHTOB BOJIBI 110 pa3Mepam.
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XappomkuH Ouer bBopucoBuu. I'padux wu3MeHEeHHMS pPa3HOCTHOM YacTOTHI BOJOPOAHOTO U
pyOuareBoro cranaapToB Bo Bpemsi ComHewHOro 3aT™MeHus B 1976 roxy.

Habmonanock yBejnveHue mepuoaa Kojed0aHHii KPYTHJIBLHOIO MasiHUKA BO BpEMS COJIHEYHOTO
3aTeHus B 1976r.
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7-BLIBOALI.

3-He00X0IMMO MEPEeNTH OT MPOCTOrO JOKA3aTENbCTBA HANMYUS U3IYYEHHS, K JETATbHOMY H3YUEHUIO
CBOMCTB 3TOr'0 U3JIy4EHUs,

4-Heo0X0IUMO JIeTalbHOE U3YUYE€HUE CBOMCTB XPOHOHOB U XPOHAJILHOTO U3JTy4EHHUS,

5-0c000 BayKHO U3yU€HHE CIIEKTPATIbHBIX CBOMCTB 3TOT0 U3ITyYCHHUS,

6-HE00X0IMMO TPOAHAIM3UPOBATH YK€ MPOBEJICHHBIE MHOTOUYMCIICHHBIE YKCIEPUMEHTHI U MPOBECTU
uX Ha OoJiee BHICOKOM YPOBHE,

7-HeoOxoauMa pa3paboTKa TEOPETHIECKUX MOJIeIIEH TI0 BO3ACHCTBUIO 3TOTO U3ITYYCHHS HA OOBEKTHI,
8-HeoOxoauMa JanbHEWINas CHCTEMAaTH3alvs IKCIEPUMEHTAIbHBIX JaHHBIX IO CBOWCTBAM 3TOTO
U3ITy4eHUs,

9-xpoHanbHas acTpoduzuka. imeercss BO3SMOXKHOCTD CO3/1aTh XPOHAJIBHYIO KapTy 3BE€3HOTO Hela.

OcHOBHOI1 BBIBOJ:

-OKCIEpUMEHTbl 10 M3Y4YEHHUIO CBOMCTB M3JIy4€HHM HEOOpPAaTUMBIX IIPOLIECCOB HE TPeOyroT
JOPOTOCTOSIIIETO 00OPYIOBAHHUS.

-IIpeqyaraerca  cnenuanucraM, — KOTOPbIE  3aMHTEPECOBaHbl B JANBHEHIIEM  W3Y4YECHHHU
¢byHaamMeHTabHBIX TOHATHI (Bpems, HeoOpaTUMBIH MpoLecc) MPOJOJIKUTh UCCIICAOBAHMS, KOTOPHIE
npoBOoaWIN Belnaroumecs ucciaegorarenu KosbipeB Hukouait Anexkcanaposu4 u BeitHuk Anboept
HocudoBuy, nposectn Oonee MMUPOKUI KiIacc HKCHEPUMEHTOB, C YYETOM paHEe MOJyYCHHBIX
JKCIIEPUMEHTAIBHBIX pe3yibTaToB. CTOS Ha IuleYaX OTUT TUTAHTOB CHENIaTh AAJBHEHIIMK IIAr B
HayKe, 1 BHECTU CBOM BKJIAJl B ajibHENIIEE U3yueHHue cBoiicTB Bpemenu. Kro, eciau He MbI?

Camplii BaKHBII BBIBOJ: M3JyYCHHE HEPAaBHOBECHBIX MPOIIECCOB MOXKET MPEACTABIATH OONBIIYIO
ONACHOCTb U 3JI0pOBBbS JKCHepuMeHTaTopa. IlosTomMy npu NpOBENEHHUM JEKCIIEPUMEHTOB
HE00XO0AMMO HUCIOIB30BATh AKPAHBI, JJIS SKPAaHUPOBAHUS IKCIIEPUEHTATOPA OT UCTOYHHUKA U3TYUCHUS.

8-PexomMeHganmum 1o MNPOBEAEHUI0 IKCIEPUMEHTOB M0
M3y4YEeHHIO CBOICTB M3JIY4YEHUsI OT HEOOPATUMBIX MPOIECCOB:

1-HeoOxomuMo BeIOpaTh Hambosiee 3(PdeKTHBHBIE METOABl (JIATUYUKOB) PETHCTPALUUA HW3ITYYCHUS
HEOOPaTUMBIX MIPOIIECCOB,

2-pyu TPOBEJCHUM SKCIIEPUMEHTOB >KEIATEIbHO COBMECTHOE HCIOJIB30BAHUE PA3IUYHBIX THUIIOB
JaTYMKOB,

3-xeNaTeNbHO C TIOMOIIbIO AIFOMHUHHUEBOIO 3€pKajla CKOHLIEHTPUPOBATh M3IyYEHHE Ha HCCIEyeMOM
00BEeKTE.

4-Tak Kak aXJa0€ W3IYy4eHHE COCTOUT MO KpalHeW Mepe M3 JBYX KOMIIOHEHT (XpOHAJbHOE U HE
XPOHAJIBHOE), TO Ka)KJbI SIKCIIEPUMEHT XKEJNATEIbHO IPOBOAUTH B TPEX BapHAHTAX:

-0e3 UCHOJb30BaHUS HSKPAHOB, PETHUCTPUPYETCS COBMECTHO BO3JCUCTBUE pA3IMYHBIX THUIIOB
H3IY4YCHHUS,

-3KpaHUPOBATh AIEKTPOMATHUTHYIO U TEIJIOBYIO KOMIIOHEHTY U3Iy4Y€HHS, PETUCTPUPOYETCS TOJIBKO
BO3JICHCTBUE XPOHATHHOT'O U3ITyYEHUS,

-JIOTIOJTHUTENIbHO AKPAHUPOBATh MOTOK XPOHOHOB, TECTOBBII 3KCIEPUMEHT, IPU KOTOPOM JIETEKTOp HE
AOJIKCH pCarupoBaTb Ha BKIIFOUCHUC HCTOYHHUKA U3JTYUCHUS.

5-mipy TpoBeAeHUH 00Jee TOHKHUX SKCIEPUMEHTOB M3 IMOTOKA XPOHOHOB C IMOMOIIbIO (DUIBTPOB
HCOGXO,Z[I/IMO BBIACIIATh IBC KOMIIOHCHTHI, C BPAllICHUECM 11O U IIPOTUB JacoBOH CTPCJIKH, 1 OLUCHHUBATO
BIIUSTHUE KaX/10H KOMIIOHEHTHI IO OTAEIBbHOCTH.

6-pe3ynbTaThl IKCIEPUMEHTa OYAYT CYIIECTBEHHO 3aBHCHTH OT MECTa IMPOBEIEHUS SKCIICPUMEHTA.
Jlaxke B mpenenax KOMHATBI, CIABUT YCTAaHOBKM Ha 1 MeETp MOXET CYIIECTBEHHO TIOBJIHUATh Ha
pe3yabTaThl (HAKJIAABIBACTCSA U3TYUCHUE CETH XapTMaHa).



7-pe3ynbTaThl 3KCIIEpUMEHTa OyIyT CYIIECTBEHHO 3aBUCETh OT B3aUMHOT'O PACIOJIO0XKEHHUS UCTOUYHUKA
U JOCTCKTOpa B HPOCTPAHCTBC. 910 OMnpeaAcIEICTCA TEM, 4YTO JuarpamMma H3JIy4YCHUSI HMCTOYHUKA H
auarpamMma 4yBCTBUTEIIbHOCTH JETEKTOpa HE SBIIAIOTCS ChepruuecKUMH.

8-pe3yabTaThl IKCIIEPUMEHTA OYIyT 3aBUCETh OT PACCTOSIHHS OT UCTOYHUKA JIO JETEKTOPa, TAK KaK 3Ta
3aBHCHMOCTh Ha MOHOTOHHA, a BOJIHOOOpAa3Ka.

9-pe3ynbTaThl SKCIIEpUMEHTa OYAYT 3aBUCETh OT BPEMEHHU CYTOK, M OT BPEMEHH Trojia, MIO3TOMBI IS
KaXXJOro pe3yibTaTra 3KCIepUMEHTa HEe0OXOIUMO YKa3blBaTh BpeMsl MPOBEICHHS SKCIIEPUMEHTa, U
Jary.

10-mocie  mpoBeNEeHUS  OKCIEPUMEHTa HEOOXOJWMO  BBIKIIOYUTH  yCTaHOBKY. Cremyromui
SKCIIEPUMEHT MOXXHO NPOBOJUTH TOJILKO TOT/A, KOIJa HCYEe3HET (PAHTOM OT MpPEeblaAyIIero
SKCHepuMeHTa. B mpoTuBHOM citydae OyayT MOJy4YeHBI HENpeICKa3yeMble pe3yibTaTbl, JIETEKTOP
100 COBCEM IEepPECTaHeT PearupoBaTh, JJMOO OYJET BbIAaBaTh HEBEPHBIC PE3YIIbTATHI.

Jlureparypa:

1-Kuura 5. Yactp 7. I3nyueHrue HepaBHOBECHBIX MPOLIECCOB.
2-Knwura 5. Yacts 2-03. Ko3bipeB H.A.
3-Kuura 5. Yacts 2-03. Beiinuk A.U.

Kuauru moxno ckauats ¢ caiita https://koltovoi.nethouse.ru
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