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TPUTUIA

Uro HaM W3BECTHO O TPUTHH C TO3UIUH SHIMKIONEINYECKOro Oa3znuca TMO3HAHUS?
dusnueckas >HIEKIONEIUS MHGOPMUPYET HAC O ToM, uto: Tpurtuii *H mmn T — paamoakTUBHBIH
CBEPXTSDKEIBIA PaMOHYKIUA Bomopoma ¢ MaccoBbiM ymcioM 3 (A = Z + N). Tputuii ecth
«TIPUPOMAHBIIY B-u3dy4arens, ¢ nepuonoMm nomypacnaga Tiz = 12.35 roma. B oOBIYHBIX yCTIOBHSX
TPUTHIT — TO a3, IPOABIAIOIIHMIA ceOst U CBOM (pU3MUYECKHe CBOHCTBRA tyy = -252.52 °C. B coenunenun
C KHUCTIOPOJIOM TpUTUM 00paszyeT cBepxTsxenyto Boay T20. M30TOnHBIN HHAUKATOP, BXOJUT B COCTAB
TepMOosiIepHOTO Toprouero. Ha cerogHs TepmosiiepHble peakiiuu OCYIIECTBICHBI TOIBKO MPHU B3PBIBAX

BOJIOPOJHBIX OOMO.

Tekyee coctostare podieMsr mo3Hanus (?).

B HpIHEIIHEN HAay4yHOW Cpele MPUHATO CUUTATh, YTO TPUTUN — ITO U30TON BOAOPOAA, U Jajee
CYThb TaKOBOTO HH(pOpPMaLMOHHOTO mpeanoxeHuss o HEM ¢ 30-X rogoB He MeHsercs. JlocTaroyHo
CKpOMHO, HE TIpaB/ia Jid, MpuKa3aiu, Kak oTpyomtu! OmnHako, CIeayeT M Tak C OTPEHIEHHOUN TPYCThIO,
JOBEIEHHONW JI0 YpPOBHSI IOJHOW JENMpPEcCHM MOAXOAUTh K IMOHMMAHMIO MECTa W POJM TPUTHS B
cTpykTypax «CoTBOpeHHOro Mupay, HeolpaBJaHHO MpHaBasi eMy HEKYI0 Kak Obl HECYILECTBEHHYIO,
T.€. BTOPUYHYIO (DYHKLIMOHAJBHYIO 3HAYMMOCTb BO BCEM KPYIOM Hac COTBOPEHHOM? A Kak e C
HapoOJHOH MYIpPOCTHIO: JBSBOJ KpOETCS B Menousx? B wWHTepecax TO3HAHHMS WHOW €ro
(GYHKIMOHAIBHON BIUSIONIEH CyTH Ha mpoliecchl MHOTHX cep ObiTus Cyiero, paccmorpum Tabnuny,
HO YK€ BHE MPOIUIBIX PAMOYHBIX €T0 «(PYHKIIMOHAIBHBIX HECO3UIATENBbHBIX YIEMICHHUI» CO CTOPOHBI

(bHSH‘-ICCKOﬁ N UHBIX PCIIATUBUCTCKUX SHITUKJIOTICAHI.

Ne | HaumeHoBaHMe Yucno Yucno Yucno ITyckoBoit
TPaBUTAIMOH | 3MEKTPOH | BHEIIHUX MarHUTHBI
HBIX CJIOEB HBIX CJIOEB | pElIETOK 1 UMITYJIbC
1 | Bonopon 2 - 1 -
2 | Hdenitepuit 3 2 2 1
3 | Tpurnii 8 36 8 36
CJIGI[yeT I[eﬁCTBHTCJ’IBHO OTMCTUTL HCKOTOPBLIC HBIHC CYHICCTBYHOIIHWC OTpPaHUYCHHUA B

MO3HAaHUU CYTU U CBOMCTB XMMHUECKHX 3JICMCHTOB. COBpeMeHHaH Hayka HUMCECT NPCACTABJICHUC O

JIFOOOM XHMHYECKOM 3JIEMEHTE TOJBKO C TOYKH 3pCHUA KaK OBl HAJTUYKS rpaBUTaAlUOHHOTI'O CJIOA, T. €.



napamMeTpoB BHEIIHEH SHepreTuyeckoil pemérku (He Bceraa AOTaabIBasCh WM Oyaydd gaxe
HEJIOCTaTOYHO YBEPEHBI, B 3TOM). A €CIIM BAPYT MOTCHIHAJIBI ATOrO CJIOS KAaKHM-TO YyJIOTBOPEHHBIM
OIpeJesIeHHbIM 00pa30oM OOHYIMTbH, TO Il HBIHEIIHEr0 YPOBHS MCCJIEJOBATEIbCKOIO MO3HAHHS Ha
0a3uce marepuaian3Ma, 3TOT XUMHYECKUH 31eMeHT yxe He cymectByer! Ilapamokc, He mpaBaa iu,
JNIEMEHT €CTh W, OAHOBpeMeHHO, ero Her! Hcxoms w3 monokeHuit ykazanHoi TaOmuiel, Ham
IOIYCTHJIO U3BECTUTH O cienyromeM, T.e. «4To ects YTo», a UMEHHO!

Tputuii. Ilpu 3anonHenun Oonee 2 SIEKTPOHHBIX CJIOEB C OJHOBPEMEHHBIM CHITHEM
MOTEHIIMAJIOB C TPAaBUTALMOHHBIX PpEMIETOK, TPUTUH OOpeTaeT COCTOSHUE HEWHEPLIUOHHOU
(nemarepuanbHO) Macchl Marepuu (TOYHEE ODHEPreTHYECKOH CyOCTaHIMHM JTOH MaTepuu) C
BO3MOYKHOCTBIO ITOCJIEIYIOIIErO UCIIOJIb30BaHUS €r0, KaK YHCTOIO0 HEPreTUYECKOro «TOIUIMBa». Bee
€ro paJMallMOHHBIE OKTaBbl PHEPIMM KOHCTPYKTUBHO YIIOKEHBI B CTPYKTYpPE JJIEKTPOHHBIX CIIOEB.
Buerminss (rpaButariionHast) periértka uMeeT oktaBy 32.62546258 (sHepruit ¢ yacTtoTOi KoeOaHHS

=2326254628) * cenyromas (c y4eToM HepapXuM BHYTPEHHEro KOHCTPYKTHBHOIO

sapsiioB T
BiiokeHus) - 53.66. Eciu yopars ¢ He€ MOTEHIIHAIIBI, TO TOPEHHE TPUTHUS OYET OTINYATHCS OT TOPEHHUS
BOJIOpOJIA U iedTepust. Y TpUTUA J—pacrajl, Kak UCTOYCHHUE MaTeprui MarHUTHOM SHeprun, 00yCIOBJICH
pacnazioM TOJIBKO BHEUIHEW I'paBUTALMOHHOM PEMIETKU M K 3JEKTPOHHBIM CJIOSM YKa3aHHBIN pacraj
OTHOILIEHUS HE UMEET.

Jleiitepuii. OOHyneHue pemeéToK TPUTHS MEPEBOJUT €ro B YCTOHYMBOE, OTHOCUTEIHHO
BHEIIIHEH cpejibl, COCTOSIHUE, IPH 3TOM MUHMMAJIbHOE YHUCIIO 3JIEKTPOHHBIX PEIIETOK - 2 U, YTOObI OH
HE caMOBO3ropajics, BHeMHUX peméTok 3 (okTaBbl 53.66; 51.66; 32.62546258). Bueminss periérka
OTIpe/IeTIsieT BO3MOKHOCTh OOPETEHHUS KUAKOTO COCTOSHUS JeHTepusl.

Bosopon. Hanmnune TOIBKO MpaBUTAIMOHHBIX CIOEB M paaualiioHHO# pemérku (32.62546258
OKTaBbI) HE TO3BOJISICT UCIIOIB30BaTh BOAOPOJ B KauecTBE TOILIMBA (I TEPMOSIICPHOTO CHHTE3a He
MPUTOJICH, BCSKUE TOTBITKH TIIECTHBI!), TaK KaK OTCYTCTBYIOT AJICKTPOHHBIC CJIOW, 2 BHEITHHE KOHTYPBI
IPaBUTALMOHHBIX PEIIETOK NPUHUMAIOMCA HOIHEWHUMU «HAOTI00amenamuy 3a b6e2arouuii 91eKmpon u
npvieaowuii. npomox (KOTOPBI MOXXHO KaK-TO TOIBITAThCS Ja)X€ B3BECHTH JUIS «IIOATBEPIKICHHUS
PENATUBUCTCKOTO MOILICHHUYECTBA», €CIM OYeHb Xo4yeTcsd (opMalbHO TOATBEPAUTh HaJIU4He
MIPOTOHOB BOOOIIIE, TOCKOJIBKY B IPUPOJHOM €CTECTBE HUKAKOTO IPOTOHA HE CYILIECTBYET.

[To usnoxenHoit cyru TabOnuubl BaKHBIMH MNPOMEXKYTOUHBIMHM BBIBOJIAMHU SIBJISIIOT COOOIO
(bakKThl IPUPOTHOTO €CTECTRA!

-0a30BBII 3JIEMEHT — ATO €CTh TPUTHIA, a AEHTEPHIA U BOIOPOJ €ro U30ToIHbI (T. €. BCE Ha000poT,
TPUTHI HE SBISIETCS U30TOMIOM Boziopoaal);

-BOJOPOJl HEJNb3sl IEPEBECTH B COCTOSIHUE HEWHEPLUMOHHOW MacChl MO IPHUYUHE CBOEH
KOHCTPYKTUBHOM OCOOEHHOCTH €ro pemi€éToK, a B ATOM CBA3M OH HE MOXET SBIATHCS YHCTOU

«TOIUTMBHOM »Hepruei» ans oOBEKTOB MM KOMIUIEKCOB, YTO OYEHb BA)XKHO NMPU OPHUEHTHPOBAHUU



SHEPreTUUECKUX CTpaTeruil Jake W Onmkalinero Oyayriero, 0COOCHHO Uisi TEXHOJIOTUH JBMKEHHUS,
KOTOPBIE MOT'YT OTIPATHCA B OnrpKaiiiieM OymyriemM Ha 6€30TOpHBIC IBUTATENH,

-BBINIE yKa3aHHBIE TPH XMMMUYECKHe dIeMeHTa TpUTHii, neiirepuii u Bogopon (°H; °H; H), mo
UCTHUHHOM CyTH WX (PYHKIIMOHAJIBHOTO HaJEJeHUs B oOme KoHCTpykKuuu «CoTBOpeHHOro Mupay,
€CTh OAMH M TOT K€ JJIEMEHT, HO C Pa3HbIMU (DPU3UYECKUMH CBOWCTBAMU B 3aBUCHUMOCTH OT CTPOTO
Pa3IMYEHHOTO COCTOSTHUSI SHEPreTMUECKUX PEHIETOK KaXJIoro U3 HUX. To ecTh 1o ¢akTy: sSBICHHOE
(mporpaMMHO 3a1aHHOE) KOHCTPYKTUBHOE Pa3JIMuCHUE, KaK HEKUI OJMH HEPBUYHO 0A30BBIN AIIEMEHT
He HamMu «CoTBOpeHHOTO Mupay, popMupyeT COOTBETCTBYIOIIEE Pa3InYie B OCOOCHHOCTH COCTOSHHNA
SHEPreTUUECKUX PELIETOK OJHOI0 M TOIO K€ 3JEMEHTA, NPUHUMAEMble HBIHEIIHEW HayKoH, Kak
pa3IUYHbIC XUMHUECKUE STIEMEHTBHI.

Ymcio U30TOMOB TPUTHS B UCTUHHON CYTH MPHpPOIHOTOo ecTectBa Beenennoit N 1= 2% — 1, te.
Bcero 17 592 186 044 415 tunoB m30TOMma TPUTHS BOOOINE, HO MPH STOM BCETO JIUIIb OTUH M3 HHUX
ecThb TOPJIBIA M OYeHb BakHbIN Beesicymuii Bojgopon (H)! Ilouemy Takoe konmyectBo? B oOreit
KOHCTPYKLIMM JHEPreTHYECKUX pemeEToK TpuTus 44 BHYTPEHHUX BIIOKEHMS, KaK Kiaccuyeckas
0a30Basi KOHCTPYKTHBHAsi OCHOBA, XapaKTepHas B OCHOBHOM TOJIBKO Ul CYILECTBEHHO 3HAYMMBIX
JIEMEHTOB B 00meM xponompoiiecce Obitusi Bees Cymero Bcenennoi. M3MmeHeHHe Kakux-TO
apaMeTpoB JIF0OOT0 M3 BIOKEHUH SHEPreTHUecKOl pemeéTkd HeceT (yHIaMEeHTATbHOE W3MEHEHHE
(YHKIMOHATIBHOTO HAJENICHUs] XUMHUYECKOMY BJIEMEHTY, T. €. OOpsKeHHE €ro B MHOM M30TON 3TOTrO

OJICMCHTA. BaoxeHnus YKIIaAbIBAXOTCH 11O cnenyiomeﬁ cxeMe.
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Cnemyer 0co00 OTMETUTB, YTO U3 ITOTO OTPOMHOTO MHOTO0Opa3usl BCETO:

-TOJIBKO 2 THUTIa U30ToMa (PYHKIIMOHATBHO MPeIHA3HAYCHBI IJIs1 UCTIOIh30BAHUS UX OOBEKTAMH U
KOMITJIEKCAaMH KU3HECOJIEpKAINX IJIAaHET U YKU3HECOMPOBOXKAAIOIIMX IJIaHET B KaueCTBE DHEPIHU
MPU UX TEKYIIEM MPOrPaMMHOM HCIIOTHHUTEIHCKOM (PYHKIIMOHUPOBAHUH,

-TOJILKO 15 TUIOB M30TONOB MPUMEHUMBI JJI1 MCIOJb30BAHUS KX B Ka4€CTBE SHEPIHM IS

JBIDKUTEIEH PH NepeMelIeHnH yIpaBisieMblx 00bekToB B Kocmoce;



-TOJILKO Bcero Jjmiib 1 Ttun uzotona (BOgOpoa) MpUMEHsITCs s (OPMUPOBAHUS BOIbI!

Hcnonp30BaHNE KaKOro-IMOO MHOTO THIIAa U30TOMNA TPUTHS, HA3BAHHOTO 3€MJITHAMU BOJIOPOJIOM
(Bony pousinum), s GOPMUPOBAHUS BOIBI UCKIFOUCHO MO MPUYUHE SAMHCTBEHHOCTH B COYCTAHUH
JIByX YCTAHOBJICHHBIX YACTOTHBIX TapMOHUN, a HMMEHHO. KOHCTPYKTHBHBIX YAaCTOTHBIX TPaHUIL
SHEPTreTUYECKUX PEIIETOK M30TOIa BOJOPO/IA U KOHCTPYKTHUBHBIX YaCTOTHBIX T'PAHUI] SHEPreTHUYECKON
KOMITJIEKCHOW PEeIIETKH, KOTOPHIMU JOJKHA 00J1a/1aTh BOJ]a B UTOTE CBOETO OOPSIKEHUS B SIBb. A TOCIe
MIPEIOCTAaBJICHUS TAKOBOM MH(POPMALIMU MOXKHO BCSK MHTEPECYIOUIMMCS 3TUM B MX OJYIHBIX AETaJsAX
OTBETHUTH U Ha BOIPOC - MOTYT JIU JIFOJU CAMOCTOSITEJIbHO CO3/IaTh BOY, KAK BOUCTUHY JUIsl HUX BCEr/a
ano(aTuIHOe TAUHCTBO «IIPUPOTHOTO ecTecTBa»? MoXKeT ObITh, IMEHHO OCO3HAHUE TTTyOHHBI UCTUHBI
3TOrO Bompoca OyJeT crnocoOCTBOBAaTh U3MEHEHHUIO OTHOLICHHSI JIIOIeH K BOJie, 0COOEHHO B BOMPOCAX
€€ COXpaHeHUs.

B xome moruku Hamiero CyKIeHHWs, UMEETCA €lle OJHAa CEHCAIIMOHHAas TOHKOCTh, KOTOPYIO
1enecoodpa3Ho HayaTrh CO CIEAyROIIero Bompoca: Bo Bceil BcenenHoill Boma onuHAKoBa, a TOYHEE
CHPOCUTH, AJi1 GOPMHUPOBAHUS BOJbI MPUMEHSAETCS OAWH M TOT € M30TOMN TPUTUSA WU MOTYT OBITh
Kakhe-T0  WHble  pelieHus  (U3HYecKoro  mporecca  BoAooOpa3oBaHHS B Pa3lUYHBIX
9HEPro-KOHCTPYKTUBHBIX (hopMax IUTAHETAPHBIX (DOPMHUPOBAHMIA WIIH aCCOIMUPOBAHHBIX KiacTepHbIX
Cucremax u3 HUX?

Ecnu 3T pemieHus WHbIe, HE HOCAIIME MOHO BceneHckuil xapakTep, TOrJa MOXKET JU ObITh
NPUTOJIHA TakoBas O0coOcHHAs (HE «CTUHOKOCMHYECKAs») BOAA IS JKU3HECOMPOBOKIACHUS 3EMHOM
KUBOW KJICTKH? 3a TAKOBHIMH BBINICYKa3aHHBIMH, BCTAeT Ieias HECKOHYaeMmasl Tpsga BOIPOCOB,
KOTOpBIE MPUAETCS B ONKaiiiee Oyayiiee pemarb HayKe, HO y)Ke Ha 6a3uce WHOTO ypOBHS MMO3HaHUs !

Tputuit B ymctom Buae (T.e. KaKk MOHOCTPYKTypa C KOHIleHTpanueid He meHee 96,4 %)
CYILIECTBYET B JKUIKOM COCTOSIHHH IIpH Temmeparype Hike t = —253 °C. 3amacwl Tputus mis Kakaoi
MJIaHEThl HE OCCKOHEUYHBI, HUKaKas MPHUPO/AA CIy4alHBIM O0pa3oM U3 HUYEro M Oe3lEeNbHO €ro He
CO3/1aéT, TMOCKOJIbKY 00BEM oOpa3yeMoro TpUTHUS Ha IUIAHET€ €CTh BEJIMYMHA CTPOro
UICHTU(QUIIMPOBAHHAS W 3aBUCTH OHA OT (DYHKIIMOHAJIHHOTO HAJEJCHHsI ATOW TIaHEThl. MOXKHO
MOIYEPKHYTh HEKOTOPYIO MH(OPMAITMOHHYIO TOHKOCT! JKU3HECOIepKallnue u
YKU3HECOTPOBOXK/IAIOMINE TIJIaHEThl Pa3yMEHHOTO OpPUEHTHPOBAHUS B CBOEM ITMBHIM3AIHOHHOM
Pa3BUTHHU UMEIOT CYIIECTBEHHO OOIBIIHI 00bEM 3a1acoB MPOU3BOUMOTO Ha HUX TPUTHSL.

Camo o0pa3oBaHUE TPUTHS SIBIACTCS CIOKHEHIIMM (U3HUECKUM MPOIECCOM M HE HYKHO
BOCIIPUHHUMATh BCEPBhE3 BCSIKHE TAOOPATOPHBIE PA3BICUCHHSI C «YCHENIHBIMU TMOMBITKAMU» B €r0
MOJIYYeHUM M COOTBETCTBYIOUIUMHU YTBEPKICHUSAMH, MCXOASAIIMMU OT TAaKOBBIX CIy4YalHBIX
pe3yibTaToB, Kacaloluxcs Kak Obl NpoOu3BOJACTBA TpUTHA. KOpOTKO Takue <«I10J0KUTEIbHbBIE
pe3yibTaThl» MOXKHO KBaJU(UIUPOBAaTh OYEHb HPOCTO — CIydailHBIM 00pa3oM CO3[aH OJUH U3
BapuaHTOB (MHOTOMWIJTMOHHBIX THIIOB) H30TOMA TPHUTHS, HEU3BECTHBIH IO KOHCTPYKTHBHOMY

OIpEeeNICHNIO KaKO MMEHHO, J1aXke M He J0TajJbIBasch O TAKOBOM pazHooOpasuu BooOmie! U Ha sTom



00 ycmexax J1abOpaTOpPHBIX JOCTMXKEHUH MOXHO OCTAaHOBHUTHCA. B okpyxaromei ke
JEUCTBUTENLHOCTU TPUTUIN (OPMUPYETCS TOJIBKO, KaK MPOAYKT YIPABIsIEMOro Mpoliecca U BOOOIIE He
BeCh HAOOp THUIIOB H30TONOB, a TOJBKO T€ €ro0 BapHaHThl, KOTOPbIE HEOOXOAMMBI AJIS KaKOI'0-TO
MIPOrPaMMHOTO COMPOBOKICHUS HAa 3TOW KOHKPETHOHW IUTAHETE, BKIOYAs U OOyCTPOWMCTBO YCIOBHMA
KU3HECONPOBOXKICHUSI OMOIOTUYECKON cpelbl U (PIOpBHI, M MOJHYI0O HEOOXOJMMYIO HACHIIIEHHOCTh
nmoTpeOHO (hopMOii IHEPTUid I YIPaBIIEMOU OKPY)KAIOIIEH Cpe/bl, B TOM YHUCJIEC U MepeMEIICHUs
o0bektoB (HJIO). Tak 4TO aruioAMCMEHTHI OT Ja0OPaTOPHBIX YCIEXOB IJIsl MPHPOIHON HCTHHBI O
TPUTUU B JTaHHBI MOMEHT HEYMECTHBI, TAKOBBIX HE YMECTHBIX IMOIIUI HAZ0 ObI OCTEperaThCsl.

Jnst co3naHust TPUTHS CYIIECTBYIOT CIIEUANIbHBIC YCTaHOBKH (YCTaHOBJICHHBIC TCHEPHUPYIOIUEC
OOBCKTBI, HE CBSI3aHHBIC C JCATEIBHOCTHIO U OBITHEM JIIONICii), KOTOPbIC BBIPAOATHIBAIOT TPUTHH C
HOCJIEYIOIIUM €r0 PaCTBOPEHUEM B Bojie (Kak B CAMOM HA[C)KHOM XPAHUTEJIC TPUTHS B CTAOMIBHOM
€ro COCTOSIHMHM), ¥ TI0 3TOH MPHUYMHE BCE TEHEPUPYIOIINE 00BEKThI PaconaratoTcsi BOIM3KU BOJOEMOB.
JIro60i1 moTpebisionmii 00BEKT B COCTOSHUH TPOU3BECTH MepepaboTKy BOJBI U 00pAaTHO BBIICIHUTD U3
Heé TPUTHHM B KOJMYECTBE, HEOOXOIMMOM Ui BBIMOJHEHUS WJIH CONPOBOXAEHUS ONpEIeTIeHHON
MOCJIEAYIOIEN WM NEPCIEKTUBHOM HCIOJHUTENBCKOM IIporpaMmel, MOCKOJIBKY HUYEro JIMIIHETO
«IIPUPOZIOI» HE CO3/1AETCS K ONPEECIIEHHOMY TaKTy COOBITUHHOTO BPEMEHHU.

K npumepy, B Hagame 90-x romoB (Hauano mnukBumaima CCCP) mo Bceit TeppuTOpHH,
OXBau€HHOW HcNONHUTENbCKON [Iporpammont nukBuaanuu [{uBuan3anmm KOMMYHHCTHUYECKOTO THIIA,
Ipolecc MNPOM3BOACTBA TPUTHUA Ha mNpoTsikeHuH 11 mer Obun1 cHWwkeH npumepHo Ha 19% or
TPaJAULIMOHHONW HOpPMBI Uit 3ToW Tepputopuu! He ynuBHUTENBHO M, HO Ha TaKHUe «YyIpPOIIECHHbIE
WCTIOJTHUTEIIbCKUE Pa3pyIIaroIne) JeHCTBUS 0CO00M HAarpy3Ku Mo3ra Jirojei He TpeOyroT, TeM Oolee
HET 0co00i >HepronH(GOPMALMOHHON Harpy3ku JUist (GOpMUPOBAHHS BPEMEHHOIO «IECTPYKTUBHOTO
cocrosiHust OOmectBeHHOro Co3HaHUsA» BCIEICTBUE €r0 HECYIIECTBEHHON 3HAYMMOCTH JUIS TAaKOBBIX
neiictBuii BpemenHoro «Hepasymennoro» xapakrtepa. IlosToMy Takoil MO3r MEHbIIE MOTpeOIseT
sHepruu. [IpocToii anemMeHT 1eaecoodpa3HOCTH M HUYEero JINYHOro!

ITo mepe pacxoqoBaHMs TPUTHUS €rO 3amachl BOCIHOJHSIOTCA TIE€HEpaTOpaMH. ODTHM CaMbIM
MOJI/IEP’)KUBAETCS TIOCTOSHHOE pabouee COCTOSIHME BCEX NMPUBHECEHHBIX OOBEKTOB, HAXOMAIIMXCS Ha
3emsie. CoxpaHsisi JIOTHKY CYKIEHHS, ClIeAyeT OTMETUTh TakKe M TO, YTO TaK Ha3bIBaeMble
«MECTOPOXKJIEHUS 30JI0Ta» He (DOpMUPYIOTCS CIydyallHBIM 00pa3oM, MOCKOJIBKY OHH OJHOBPEMEHHO
ABIAIOTCA  oTxomamMu oT paborel «TBOJI  oObektoB». OHHM pacmonaraioTcsi B MeCTax,
OPHEHTHPOBAHHBIX Ha HEOOJBIIOM yIaJIeHHH OT OOBEKTOB, BHIPA0ATHIBAIOIINX TPUTUH (ITO Kacaercs
TOJIBKO YCJIOBHH ObITHSI 00BeKTOB Ha 3emiie)! Bce CyTHHKH TUIaHET MMEIOT CBOM 3allachl TPHUTHS,
MHOTHE M3 HUX BBINOJHAIOT POJb HEKHX «CKJIAZ0OB» TPUTHs, 3alachl KOTOPOrO HA HUX TAKOBBI, YTO
MOXXKHO OTIHPABISITECS B JIIO0OE CAMOCTOSTENIFHOE KOCMHUYECKOE ITyTeIlecTBUe (eClu OTIYCTUT
3B&3Has Cucrema, CaMOBOJIKM MCKIIFOYCHBI BIUIOTH JI0 aHHUTHIISIMU 00BbekTa). D0poBckas Cucrema

noOecrnokonack 0 3amacax Ha CIyTHHKax IUIaHET TaKUX TUIIOB HM30TONOB TPHUTHSA, KOTOPHIE e



TpeOytoTcst Uid (YHKIMOHUPOBAHUA MX OOBEKTOB M CHCTEM Ha 3emiie, CBOEBPEMEHHO IOCTaBIISA
HE00X0AMMOE KOJINYECTBO IO HEOOXOMUMOCTH.

MunnManbHas HopMma TpuTHS B Boae 3emun 1% (MakcumanbHas Hopma = 94,6%). Ilpu
JTOCTH)KEHUH COJCPKAHUS TPUTHS B MpPOIECCax ero MpuMeHeHus Mmenee 22%, reHeparopbl HAUMHAIOT
MOMUTHIBAIOIIYIO BBIPAOOTKY TpUTHA. Eciu TpuUTHil MONMHOCTBIO yOparh U3 BOABI, €€ yIAeIbHBINA Bec
6yner 0.66 r/cm®. Hayke He M3BecTHa JelicTBUTENbHAS CTPYKTypa TPUTHS, KOHCTPYKTHBHOE YCTPOEHHE

M ero cBoicTBa. B uncrom BHUAC TpI/ITI/Iﬁ MOJKET OBITh BBIJICJICH TOJBKO 00BEKTOM.

Pemérku tputns

[Ipexxne Bcero, cieayeT OTMETUTh TOT (PAaKT, yTO Y4ET KOHCTPYKTHUBHOIO OO0yCTpoiicTBa
OHEPreTUUECKUX PEIIETOK, KaK MHOM MOAXOA HE IUIAHETAPHOM MOZEIN aTOMapHOTO MUPOIIOHUMAHUS O
TPUTHH, KaK pa3 M SBISETCS TEM CaAMbIM IIPUPOJHBIM TaMHCTBOM, KaK MaJECHBKUI TaMHCTBEHHBIN
0a30BBIii ANIEMEHT B KOHCTPYKIMH «COTBOpEHHOTO Mmupay, KOTOPBIA U ONpeeNseT Kakoe-TO BIIOJHE
3HaYMMOE€ (YHKIMOHAIbHOE IIOCIEAYIOLIEE HAJEIECHUE KaXKIOMY THIy H30TONA TPUTHSL U €ro
(byHKIMOHATBHOTO OBITHMSI BO Bcedl BceneHHOW NPUMEHUTEIHHO K KaXKJIOW TallakKTHKE CTPOTrO
UACHTUGUIMPOBAHO B 3aBUCUMOCTH OT HX (PYHKIMOHAJIBHOTO PA3AeNEHHOIO TralaKTHYeCcKOro
MpeaHa3HadYeHusI. TPUTUI Ype3BBIYAHO BaKeH I ()OPMUPOBAHUS YCIOBHH 3apOKIEHUS JKU3HU Ha
IJJAHETaX Y MOCIEAYIOIIEN CUCTEME JKU3HECOIIPOBOXKICHMS.

Bcé 10, 4TO HBIHENIHMMH 3€MHBIMHM HCCIIEA0BATENs MU NIPUHUMAETCS 32 TPUTHM B paMmKax HUX
KpaliHE OTpaHUYEHHBIX NPEACTABICHUN O HEM, TaK 3TO TOJIBKO BECbMa IOBEPXHOCTHOE MPUKACaHHUE
BCErO JIMIIb K BHEIIHEH KOHCTPYKIMH ero Kyoudeckodl pemérku (hopMa KOHCTPYKIHH
noAeKa’ApaibHbIl KyO, Bcero wumeromuid 44 BHYTPEHHUX BIIOKEHUS M3 MOJOOHBIX KyOMKOB
YMEHBIIAIIMXCS pa3MepoB), OOpaMIISIONICH BCIO COKPBITYIO OT HCCIIEAOBATeNel HCTHHHYIO
BHYTPCHHIOIO CTPYKTYpY, COIEPIKaIly0 B cebe Habop OKTaB dHepruii 10 96 ypoBHs UX 3HaueHuit (N =
96). Dta cioxHelIIas KOHCTPYKTHBHAS OCOOCHHOCTH U SIBIISUIACHh 0a3MCOM NMPUHIMITUAIBLHON HayqHON
OIIMOKM BO BCEX YCTOSBIIMXCS MPOLUIBIX AJIEMEHTAaX MO3HAHUS O TPUTHU BOOOIIE, KaK HEKOEM Ha
MEepBBIA B3I MPOCTEHBKOM M HEB3PAauHOM XMUMHUYECKOM 3iieMeHTe u3 Tabmuubl MenaeneeBa. Kak
cepbé€3Ho MenpeneeB omubancs!

CoOcTBeHHO cama 10 cebe »dHeprermyeckas pemérka (BHEmHSAS €€ 4YacTh) HMeeT
IPaBUTAIIMOHHYIO OCHOBY (IpeoOnajaHue MNPUTSDKCHHS B TapPMOHMM MHHHUMAIBHO HEIEIMMBIX
JCUCTBUI TPHUTATUBATh-OTTAIKHBATh) W IMO3TOMY €€ COACPKUMOE MOKHO KakK Obl «B3BECHTH»
(KOMMYECTBEHHO BBIPA3UTh B PE3yNIbTaTe PEalbHOTO BIHSIONIETO BO3JCHCTBHS Ha OKpYXKaromiee eé
€CTEeCTBO Ha CBOEM ypOBHE MepHOIl MaciuTaOHOCTH). To €CTh MOXKHO ONpPENENIUTh TaK HAa3bIBACMBbIi €€
«BEC» M, COOTBETCTBCHHO, BBIPA3UTh YCIOBHOE «KOJIMYECTBEHHOE COIEP)KAHHME» CaMOI0 TPHUTHS B
BOJIE, HO KaK BO MCTHHY OKa3bIBaeTCs TOJIBKO OTPaHMYEHHO «BEC» caMOW pewmeéTkH, obianarouiei

HEKUM COOCTBCHHBIM HE OOJIBIINM SHCPTCTUYCCKUM NOTCHHUAIOM W HAaXXC HCKUMU COOCTBEHHBIMU



(U3MUECKIMU XapaKTePUCTUKAMU TUIOTHOCTH MAacChl MAarHHTHOTO IOJS 3TOM pemérku (mycTh naxe
OYeHb MaJIOM, HO UMEIOIEH MECTO OBITh), 00IAMAONIEH CAMOCTOATEILHBIM CBOMCTBOM MPHTSKEHUS
(Hekast TpaBUTAIMOHHAS XapaKTEPUCTHKA). A caM TPUTHUH y TAKOBOW «COBPEMEHHOM HAayKu» TJe, Kyaa
OH y HHUX IpomnaJ, U30mEN JyXoM CBOMM B HeObiTne? Jleno B TOM, YTO BCE OCHOBHOE «BHYTPEHHEE
HHEPreTHYECKOe COIEPKUMOE TPUTHS» BO BCEX €ro 3HAUCHHUSAX (PHU3MUECKUX MapaMETPOB HMEET
HEHHEPLUUOHHYIO (HeMaTepualibHyI0) MacCy M, COOTBETCTBEHHO, «B3BCIIMBAHHIO», KaK Obl MBI HE
coxanenu y Bbl, He MOMIEKUT, a 3HAUUT, MO MHEHHUIO COBPEMEHHBIX HCCIIEAOBaTelel, B MX
«UCCIIeyeMOi» BOJIe OH HE YMCIUTCS CBOUM HeObITHEM. TO €cTh OH B JCHCTBUTEIBHOCTH €CTh, HO
uccrienoBarend 00 ’TOM He 0Ta/IbIBalOTCsl, TOCKOJIBKY UM J0TafaThCsi HE pa3peliaeT uX MaTepuain3m
(T. e. momIymaTk, a COOTBETCTBEHHO M OIIYTHTh HEYEM COIIACHO MATEPUATHCTHYECKOro Oasmca co
BCCIO €r0 BEKOBOI HEPYIIMMOIA, a TOYHee ObIBLICH TPAaHUTHOW TBEpAbI0). BoT ke kakoe «lope oT He
Yman!

Buemnsis pemérka TpuTHs B 001Iei CBOGH KOHCTPYKIIMH UMeeT okTaBy N = 32.62546258. Dto
[0 MCTUHHOW CyTH CBOEHl O3Ha4aeT To, 4YTO (PU3MUECKUH Ipeaesl 4YacTOThl KojeOaHHs 3apsiioB,
OCYIIECTBIISIONINX JIBHXKCHHE T10 TPaHsIM TaKOBOW BHEIIHEH (IpaBUTAIIMOHHO) PEIIETKA OrpaHUYCH
snauenneM BedmduHbl (f = 2" f = 2 326224628 Crenyer momuepkayTh BakHyI0 0COOEHHOCTB: DTy
e PemETKy TOUYHO C TAKMMH K€ TapaMeTpaMH UMEIOT IEHTEepHid U BOITOPO/I.

VIMeHHO BHeEWIHSS peHIETKAa OINpelesisiloT M O00ecleuyrBaeT BOIUIOIIEHHE B CYILYIO SBb
OOJIBLIIMHCTBA AJIEMEHTOB ()YHKIMOHAJIBHOTO HAJAEJICHHUS HSTUM XMMHUYECKHUM OJJEeMEeHTaM. A
pasHooOpa3ue BapUaHTOB TPHUTHUS IIOJHOCTHIO 3aBUCHT OT BHYTPEHHETO COACp)KaHUS 3HAYCHUI
(DU3MUECKUX MapaMeTpOB SHEPTrHil 3TOTr0 AEMEHTA, «YIOKEHHBIX» IO TPAHSAM DHEPreTHUECKHX
pPEeETOK BHYTPEHHETO KOHCTPYKTHBHOIO BIIO)KEHUS KOHCTPYKTAa W3 JSHEPreTHYECKHX pPEHIETOK.
Bropast BHyTpeHHss peréTka Tputus (Mocieayromas BO BHYTPh KOHCTPYKIMH 32 BHEIIHEH U3 BCEro
BHYTpEHHEro HabOopa, coctosimiero u3 44 BioXeHHH) UMeeT 0co0oe (YHKIIMOHAJIbHOE HAaJelICHHE
CBSI3aHHOE CO CIIOCOOHOCTBIO TPHUTHS B HAJCIEHHWH €ro CBOWCTBOM TaK Ha3bIBaeMOM
pannmoakTUBHOCTU. Jla 3TO CBOMCTBO BeIIECTB, KOTOPOE MPUHSATO COBPEMEHHOW PpeATUBUCTCKOM
¢u3uKoi, mpaBaa 0CO3HAHUSA MCTUHBI O (PU3NYECKOM CMBICIE ATOTO CBOMCTBA, a TAaKXKe M CMBICIA O
TOM, YTO B PEATbHOCTH M3ITy4aeTCs M M3 YEero 3TO TaK Ha3bIBa€MOE M3ITyYEHHE COCTOUT, T. €. UTO €CTh
MarepuaIbHbIE HOCUTEIN 3TOTO WU3IYYCHHUs, TaK JI0 Cei MOphl U HE YTOUHWIA. BUANMO HE OYEHB-TO
MM 3TO HY)XHO, & MOXKET OBITh UM 3TO arno(aTruyHo.

VICTUHHBINA ¥ COOTBETCTBEHHO HEM3BECTHBIM HBIHEIIHEH (hU3HMKE CMBICT TAaKOBOW CIIOCOOHOCTH
3aKJIIOYaeTCs] B OrPAaHUYEHUM SBJICHUS TpOLecCa HEYNMPaBIsEMOr0 CaMOCTOSTEIHHOrO BBIOpOCa
MarduTHBIX 9acTull (Co ckopocThio 3Toro BeiOpoca menee menee 240 000 wwicex, B (pH3HKE 3TOT
HPOLIECC YCIOBHO MPUHST KO PaJIOaKTUBHOCTh) M3 CaMOIl KOHCTPYKIIMU KaKHX-TO €€ DJICKTPOHOB
BCJICZICTBHE TIPEBBIIICHUSI COOCTBEHHOTO TIOTCHLMANa MArHUTHOW YacTULBl HaJ BHYTPECHHUM

MOTEHIINAJIOM KOHCTPYKIUH SJEKTpOHA. TakoBoW BBHIOpOC, Kak 3(PQEKT MOKHIAHUS MarHUTHBIMU



YaCTUI[AMUA KOHCTPYKIMHM 3JIEKTPOHA, BO3MOXKEH B TOM Cllydae KOrJa COOCTBEHHBIM IMOTEHIMAI
BbIOpAChIBAEMOM MarHUTHOM YacTHIIbI IIPEBBIIIACT 3HAYCHUE MOTEHIMaa 3JIeKTpoHa Oosee, yeM B 1,
840200281414 ( 3mauenums koddduimenra OGaprepHoro mpegena rapmonuud ¢Gopmel K gnr = 1,
840200281414 nns wHameir ranaktuku). DopMHpPyeMblli TOTOK M3 TaKOBBIX BBIOPOCHBIIMXCS
MarHUTHBIX YaCTHII U XapaKTepU3yeT paJUOaKTHBHOCTb, YPOBEHb KOTOPOH 3aBHCHUT BCELEIO OT
IUIOTHOCTM  IIOTOKAa TAaKWX  MAarHUTHBIX YaCTHI[ CO  CKOPOCTHBIMH  XapaKT€pPUCTUKaMH,
COOTBETCTBYIOIIMMHU HPUHATHIMH YCIOBHBIMHU IPEICTABICHUSIMUA O PAJMOAKTUBHOCTU (10 Ceil MOpBI
TaK M HE pa3o0paBILUCh, YTO 3TO U U3 YEr0 OHO COCTOUT). PeryiasitopoMm paaroakTHBHOW PEIIETKH
SIBIISICTCSL  SIBJISIIOTCSL €€ yCTaHOBOUHBIC MMApaMETphbl, COOTBETCTBYomMe 53 okrtaBe (kak Obl 2-if
3JICKTPOHHBIH ci10i1). HopMa BelnMYMHBI MOTEHIIMAIA ATOTO CJI0sl IPUMEPHO cocTaBisieT 2% OT 001Iero
o0beMa SHEPreTMYECKOro IOTEHLMana BCell KOMIUIEKCHOM MOJAEIM SHEpreTUYecKod peréTku
aneMeHTa TpuTus (BKJItOoYasi Bce 44 BHYTPEHHHMX BIIOXKCHHUS B KOHCTPYKIHIO). CTPYKTypbl BHYTpH
PEMETKH — 3TO JONEKadAPAIBHO - MKOCAdIPATbHBIE KOHCTPYKTUBHBIC (POPMHUPOBAHUS, COACPIKAIIHE
OKTaBbI OT 53 10 96 BKJIIOYMUTENBHO. 3a CUET Yero TOrnxa Boja MOoJIydaeT HEOOXOJUMYIO IIOTHOCTh U
4TO 100aBIIAETCS B CBA3b C KUCIOPOIOM?

IIpu KOHTaKTE CO CTPYKTYPOU TPUTHSI KACIOPOJ ITOIYHYaeT AOIOTHUTENbHBIA TPaBUTALIHOHHBIN
aroM, TO €CTh «YTSDKEISETCS», MPH TOM B CIIydae pa3pbiBa TaKUX CBS3€H ITO CBOWCTBO HCYE3AET.
[TosTOMy coBeplIeHHO HE OOOCHOBAaHHO M OIIMOOYHO CUMTAETCS, YTO TPUTHS B BOJIE — COThIE JIOJIH
npoterta. OHAKO TPUTHI 3aHUMAET MoYTH 1/3 KOHCTPYKTHBHOTO MPOCTPAHCTBA B CTPYKTYPE BOJIBI U

U3MEHSET (PU3UKO-XMMHUYECKHE CBOMCTBA KUCIOPO/a B CBSI3KE C COOOM.

3aueM HY>KHA BOjIa OMOJIOTHYECKUM CTPYKTypam?

Tonbko i TOro, YTOOBI W3BJI€Yb YHEPTUHM BBHICOKOOKTABHBIX COCAMHEHMH (WKHBas BOIAY).
[Tpu 5TOM MO3T MoJTy4aeT BeCh HEOOXOAUMBIH 3amac 4acToT (HEMHEPIUOHHYIO MacCy) M HCITOb3YyeT €€
JUTsI BOTUIOIICHUST BCEro Habopa (GyHKIMA U CBOCH KH3HeAesITeNbHOCTH. OTMETUM, YTO HECMOTPS Ha
pasiMyeHus JIIoJeH 10 TeHOTUIIaM MO3ra, BOoJa «IOAXOAUT» BceM. Kaxkplil mostydaeT u3 BoJbl TOJIBKO
T€ YacTOTHl DHEPIHid, KOTOphIE 00ECIEeYMBAIOT (PYHKIIMOHUPOBAHHE MMEHHO €ro TeHOTHUIT MO3Ta.
YenmoBeKk HE MOXET MPOXKUTH 0Oe3 Bomasl Oojee 3-5 CyTOK, OH TIOCTOSIHHO JO/DKEH HWMETh
«QHEPreTHYECKYIO MOAMUTKY» U3 CTPYKTYp TpUTHs. Mopckasi Boia TOXKE UMEET TPUTHI, HO B HEW HET
9aCTOT, KOTOpbIE TPEOYIOTCS MO3TY IJIsi €r0 HE YIIEMJICHHOTO (YHKIIMOHUPOBAHHS. YMOTpebsemMast
BOJIa, U3 KOTOPOW U3bsTAa HEWHEPIMOHHAS DHEpPreTudeckas macca, BbhIOpachlBaeTCs M3 OpraHU3Ma B
BHJIe MOYM M moTa. KcTaT, mo pasHUlle «MCXOQHAs BOAA — MOYA», CPABHUTENbHBIA aHAIU3 MOYU
MOXKET [M0Ka3aTh ONPEAEICHHbBIE XapaKTEPUCTUKHU T€HOTHUIA U CTPYKTYphI MO3Ta.

Vnpasmsrommii Kommiexke Kaitnac panee He aepkan Ha MOCTOSTHHOM KOHTPOJIE MO3T JIFOJEH
(mpoBepka KOPPEKTUPYIOIIUX YCTAHOBOK TOJBKO OJUH pa3 KakIyl cyO0OTy) Ha COOTBETCTBHE

(byHKI_[I/IOHaHLHOFO HanCjiICHUusA JIUYHOCTH B 06L[II/IX HUCTIOJIHUTCIIbCKUX TIpOoILecCCax. Tam mpocCTo



HAKJIQJIBIBAIOT MacKy Ha TocTynuBmIMK Koa (3ddexTsl MackupoBaHUS KozIa SIBISETCS OTACIBHOM
temoit). Onepanyisi CIMYCHHsS 3aHUMAeT MHUKPOCEKYHIbl Ha TPYIIBl T'€HOTHIOB, M 3a 4 daca
TecTupyeTcs Bc€ HaceneHue 3emiu. Kaxaplil rox ycraHaBIMBaeTCs 3TaJIOH SHEPro-MH()OpMaMOHHOIO
COCTOsIHUS BOAIbI (“KpelieHcKas Boja’), COOTBETCTBYIOLIHIA TeKyleMy Bekropy coObITHil B HHTEpecax
KOPPEKLIMM ¥ aKTHBHOTO IPHBICUCHHs, KaK HEOOXOAMMBIX THIIOB, TaK M KOJIMYECTBA JIMYHOCTEH C
COOTBETCTBYIOIIMM I€HOTUIIOM MO3ra.

Tak, eciiu Mo3r mpu akTuBu3auuH (YCTAHOBICHUH) KAaKOW-THOO OYepeHOW HPOrpaMMHOM
YCTQHOBKM H3BHE MOJYYHJ HOBYI (PYHKIMOHAIBHYIO KOPPEKLHIO (0ojiee BBICOKYIO OKTaBy JUIS
W3MCHEHHSI UCIIOJIHUTEIBbCKUX JICHCTBUI WIM WHYIO JPYTYIO), TO B TPUTHU 3Ta OKTaBa OyJIeT UMETh
MakCUMyM [IOT€HLMAJIOB, a IOTEHIHAIbl OCTAJIbHBIX OKTaB OyIyT CHIKEHBI 10 3(PQPEKTHUBHOIO
MHHUMYMa (M3MEHEHHE >HEPronH(OPMAIMOHHBIX XapaKTEPUCTUK BOIbI €KEroAHO B HOYb Ha 19
sHBaps, T.e. Ta camas «KpemieHckas Boga»). BHenine Boma octaéresi Tol jxke (OHA MOXET, Halpumep,
U3MCHUTH IIBET Ha 3eJIEHBII), HO B CBOCH OCHOBE Oyle€T MMETh HOBBIC YacTOTBhI JHEPruil. DTO
npoucxonut Beerna npu Ilycke HoBoil Ilporpammsel. Bopa, xoropas 6buta 100 ner Hazang u Boja,
KOTOpasi UMEETCs celuac, CyIleCTBEHHO OTIIMYAOTCS 110 CTPYKTYpPE HEMHEPLMOHHON MacChl.

Uro ke u3 ceds MpeACTaBIIsIeT «MEpTBas BoJAa»? DTO BOJAa MMEET TOJHKO I'PABHTAIMOHHBIC
4acTOThl TPUTHSL. Ecu MO3r moiy4aer Takyro BOAY, OH BBIHY)KJIEH PacXo0BaTh COOCTBEHHBIE 3aMachl,
4TOOBI BBIOPOCUTH TAaKOW «I10JIapOK» U3 OpraHu3Ma. B KpUTHUECKHX CUTyalUsAX TaKHX 3allaCOB MOXKET
U He OBbITh, M TOTAA BoAa CTaHOBUTCS sfoM. IIpu BeIOpoce MOouM M MoTa KyOudeckas sHepreTHueckas

peLIETKa COXPaHIAETC .

3aueM TPHUTHI 00BEKTaM?

KocMmoc umeeT CTpyKTypy pemETKH JOAIKadIPAIBHO - HKOCA3APAIbHYIO C HYJIEBBIM BHEIIHUM
MOTEHLIMAJIOM, OOpaMIIEHHYIO KyOMUECKO CTPYKTYpOi U3 HEUTPUHO U aHTUHEHUTPUHO.

[Ipu nBuxenun B Kocmoce 00beKT, UMEIONIMIA MarHUTHBIE YacTOThl U JIEKTPUYECKHE
MOTEHIIMAJIbI, BEIHY)KJIEH UX OT/AaBaTh, Hacklas pemérkun Kocmoca. OgHako oTaaBaTh HEOOXOAUMO
TO, YTO HAXOAUTCS B TOW K€ CTPYKType, HHaYe CMeHa yria (azupoBanus (mpeoOpa3oBaHHEe B APYTOi
THUI PEmETKH) NPUBEAET MPOCTO K TEIJIOBOW cMepTH. JIF000H 00BEKT, CaMOCTOSTEIBHO JBUTAOIIANCS
B Kocmoce, nomkeH uMeTh TMO0 MAarHUTO - 3JEKTPUUECKUI TeHepaTop AJsl BEIpaOOTKH TPUTHS, THOO
3amackl TPUTHS ¢ OKTaBamMu 710 96 (deM BhIIIIe OKTaBa, TEM MEHBIIIE PACXOI).

['paBuTanmonHble OKTaBbl KocMOCY He HYXHBI, OHU OCTarOTCs Ha 00bekTe. OOpaTuM BHUMaHUE
Ha TO, YTO OOJNbIIOE YMCIO CcnyTHUKOB IutaHeT B ConHeuHoil CucTeMe MMEeT OTpOMHBIE 3arachl
TPUTHSL.

D¢ ekt TpeHus TeM 3aMeTHee, YeM J1ajbllie YHEPIeTHUECKNUEe PELIETKH OTCTOST YT OT Ipyra.
To xe camoe u B Kocmoce. [IpuHnmaromue u otaaroniie pemeTky J0KHBL ObITh HaeHTHYHbL. Ho 310

Bcé B Kocmoce, Tam Bc€ HEoOXoauMoe MOXHO MpoBe3TH U BHYTpH JIyHbl, Hanpumep. Ho mpu stom



JOJDKEH 00s13aTeIbHO (JOPMUPOBATHCS KOHYC JIBUXKECHHUS, B KOTOPBIA M cOpachIBaeTCs C yIpEeKICHHEM
TPUTHH.

[Torpebnenune Tputus oObEKTaMu Ha 3emiieé HECKOJIbKO HMHOE. 3auyeM TPUTUH O0O0beKTaM Ha
3emine? Tonbko mst momgbEMa C TIIABHON SHEPreTHYECKON MMHBI 3eMIU U TOCIEAYIOIIEr0 BO3Bpara
o0beKTa Ha cBoe MecTo. InmyOmHa mocagku W pasMmenieHus o0bekToB nocturaet 4200 meTpos.
CoBpeMEHHBIE CTPOUTENN HCIONB3YIOT MOLIHYK) TEXHUKY I NPOKIAAKU TyHHesneu. TyHHenb 110
4200 MeTpoB B COCTOSIHUM MOXKHO “TIPOKONATh’” TOJBKO C IMOMOIIBI0 OJHOTO MHCTPYMEHTA, MPU 3TOM
TAKOBOM €MHCTBEHHBIN UHCTPYMEHT — 3TO TPUTHM.

Komriuiekc mombéma u mocaiku (MHAEKC 222) mocie BbIAaYM KOMaHIbI “‘TIOXBEM” WK
“BEpHYTHCS” C TOYKM MECTa HAXOXKACHUS U JO MOBEPXHOCTU 3€MIIM CO3AAET aHTUTPABUTALUOHHYIO
TPYOKY, TO €CTb CHUMAeT MOTEHIUaIbl ¢ KyOM4ecKol pemérku Ha BCEM MPOTSHKEHUU MOAbEMA WU
nocaaku o0bekra. [lemaercs 3To He OMHOBpPEMeHHO, a yuacTkaMu (00braHo 1o 200 — 300 metpoB). Tak
KaKk Bce Marepuaibl (TaOnuipl MeHJeneeBa) UMEIOT KYOMYECKYI0 WM OJNM3KO K HeH pemérKy, Her
po0sieM CHATH SJEKTPUUYECKUI MMOTEHIIMAI U yOpaTh MarHUTHBIN UMITYIIBC.

OcranbHoe naenaer oOBeKT. JIr0OOW »MeMEHT MMeeT B CBOEH CTPYKType Ty K€ pEIETKY
Kocmoca (monekasnpanbHO-UKOCAdIPaIbHYI0), HO 3Ta pelIéTKa He UMEET MOTCHIMAIOB (OHU PaBHBI
Hym0). Eciin Hauars e€ HaChIIIEHNE, TO XUMHUYCSCKUI 3JIEMEHT HaunHACT U3MCHSTH CBOWCTBA.

OpnHako eciM HaCBIIIEHHWE MPEBBIIIACT OMpPENeTIEHHBIN Ipenen, TO BCS CTPYKTypa IMOJIydaeT
CBOICTBA HEMHEPIIMOHHON MacChl (aHATIOTHYHO MOJOCTH PaboTaoIIeH HEOHOBOW TpyOKH). CKBO3b 3Ty
MOJIOCTh W TPOCKAJIb3BIBAET LIAapOBasi MOJNHUS — OObEKT. IIpu mocTmkeHHn odepenHol IUIoLaiKU
MIPOMJICHHBIN Y4acTOK MEPEBOAMUTCA B UCXOIHOE cocTosiHME. MIMEHHO 1uisi GOpMUPOBaHUS y4acTKa C
HEUWHEPIIMOHHOW Maccoil U HeoOxomuM Tputuid. Jleltepuii 31ech He MOAXONUT, TaK KaK HECOBMECTHUMBI
pEemETKH M BMECTO HEMHEPLUHUOHHOM Macchl MOXHO TOJYyYUTh HEKUH «CIEK» HEU3BECTHOTO
MIPOUCXOKICHUSI.

[Ipu BBIXOZE Ha MOBEPXHOCTh 3€MJIM JJsl JBUKEHHUS OOBEKTOB HCHOJIb3YeTCs pelIéTKa
arMoc(epbl U PacxXoi TPUTUS MHHHUMAJEH (B JCCSATKH ThICSY pa3 MEHBIIE, YeM TpPU MOABEME U
OCaJIKe).

Kaxpiii 00beKT nMeeT COOCTBEHHBIM T€HEpPATOp TEPMOSIEPHOTO CHHTE3a, pabOTaroNuil 1Mo
MIPUHIIMITY AEPEBEHCKOM MEYKU — 4eM OOJIbIIe OTKPBITA 3aCJIOHKA, TEM MOIIHEE BBIOPOC MOTEHIIMAJIOB.
Kcraru, mpocteiinnyio TepMosiiepHyI0 peakiuio Bel MOXeTe MOTyduTh B IOMAIIHUX YCJIOBHSIX, €CIIH
opocute kycok Na B Bomy. Mano Toro, 4To OH FOpPHUT, OH MOXKET eIlé 1 B30opBaThcs. B Mopckoil Boze
TOPEHHUS U B3phIBA HE OYIET, HO MOSBUTCS 3aIax CEpPH.

Koneuno, Oombie moBesno o0beKTaM MOpCKOTO OaszupoBaHUs. OHU JBUTAIOTCS B POJHOMN
cpezne, Ha (GopMUpOBaHUE TPYOOK MBUKEHHSI MUHUMAJIbHBIN PacxXoja TPUTHUS, OHHM MOTYT IOIOJHUTH
3amachl 10 XOMy ABMOKeHHs (omucaHue y OapoHa MrioHxay3eHa — PO JIOIIAb, KOTOpask HE MOXET

HAINUTHCS, IIOTOMY YTO y HE€ HET BTOPOU ITOJIOBUHBI).



OTtkyna 6epércs TpUTUii?

Kak Obuto oTMedeHO paHee, 3HepreTHueckue peméTkn Kocmoca uMeeT onpenenéHHYo
KOHCTPYKTHBHYIO MOJIEJIb CBOEro HoctpoeHus. s IBHKEHHS CKBO3b 3Ty CTPYKTYPY HEOOXOIUMO
au00 pa30paceiBaTh BOKPYr Ce0sl SHEPreTHYCCKHE MMOTCHUHUANbl (CHAOXaTh WX MArHUTHBIMH
UMITylIbcaMK), JHOO CO37aBaTh KOHYC [BH)KCHHS. BbICOTa KOHYCa COCTaBISI€T MHUJUTHAP/IBI
KAIOMETpOB. JIJIsl HAaBHTralMy HMCHOJNB3YIOTCS CIYTHUKH IUIaHeT (pacuéT MBYOKEHHS, (OpMHpPOBaHHE
KOHYyCa, KOppPEeKTUpOoBKa opOuT). TpuTHii cOpachiBacTCs TOJBKO B KOHYCE JBIIKCHHS U MO3TOMY €rO
3amachl JIOJDKHBI OBITh JOCTATOYHBI Ui OoOecreueHus IBUXKEHUS oObekra. OMHAKO BCE IJIAHETHI
ComneyHor CHCTEMBI UMEIOT KOMILUIEKCHI TUPAaMUJI, U YacTh U3 HUX NpeHa3HaueHa JJIs epepadoTKu
KocMu4ecKoro 3HEpreTH4ecKoro «Mycopay. DTOT Mycop B MEPBYIO OYepellb HEHTpaIU3yeTcs MmyTéM
CBSI3M C OKUCIUTeJIeM (KpacHBbIC BBICOTHBIC 00Jaka), 3areM JOOABISIOTCS YacTOTBI  JUIs
KOHCTPYKTHBHOTO (hOPMOOOpPA30BaHMS SHEPreTUUYCCKOW PEIIETKH W MBI IMOJydaeM KallUlh BOJIBI.
OmHaKo MUTh TaKyI0 BOAY HEJb3s (MOJMBATh PACTEHHS MOYKHO, OJHAKO TPH 3TOM PACTCHHUS HAYNHAIOT
WHTEHCHBHO CTATMBaTh MOTECHIHAAbl peméTku armocdepnl). s mpumaHus Boge HEOOXOITUMBIX
KaueCTB M CYMICCTBYIOT CIICI[HAIbHBIC T€HEPATOPhl, B QYHKIIUU KOTOPHIX BXOIUT HACHIIICHUE TPUTHS
BCEMH HEOOXOTUMBIMHU YaCTOTAMH, ITOCIIE YETO CBA3AHHYIO C KUCIIOPOJOM CTPYKTYPY HMCIIOJIB3YIOT BCE

— JITOAH, )KNUBOTHBIC, HACCKOMBIC, pPACTCHU, OOBEKTHI.

['eneparopbl popMUpPOBaHUS TPUTHUS

s opmupoBaHusl TpuUTUs OBLIM TPUBE3EHBI W YCTAHOBJIEHBI Ha 3eMjie CIeAYIoLIue

Kommuiekcsr:

No | HaumeHoBaHuE LIeHTpa MecToHax0oKIeHIE Yucno YHucio Yucno
MATHUTHBIX | 37M€KTpUY. | TpaBUTAIL.
MUpaMua | MEpaMHa | IMpamuz

1 | ba30Bblil KOMILIEKC Yexos, Poccus 252 156 56

2 | OcHOBHOI KOMILIEKC Cyor, Erumner 446 121 33

3 | PaGounii kommurexc Ne 1 I'aboH, Adpuka 211 327 21

4 | PaGouwmii komruiekc Ne 2 Kenwus, Appuka 121 211 27

5 | PaGounii komruiekc Ne 3 Kamumanran, anonesus 334 623 43

6 | Pabounmii kommaekc Ne 4 Haypy, Tuxuit Oxean 523 273 61

7 | PaGounii kommuiexc Ne 5 OkBagop, 0. Amepuka 336 433 12

8 | Pabounii kommaekc Ne 6 bpazunus, 0. Amepuka 338 211 23

9 | Pabounii komruiexc Ne 7 Tiomens, Poccust 232 734 242

10 |Pabounii komrekc Ne 8 Anraii, Kuraii (Kur. Ctena) 451 523 161




11 |PaGounii komruiekc Ne 9 Co10MOHOBBI OCTPOBA 226 832 281

12 | Pabouwnii xomruiexc Ne 10 [seitapusi, EBpomna 128 243 31

13 |Pa6ounii xommmieke Ne 11 Kaiinac, Tuber 621 817 341

14 | PaGounii komruiekc Ne 12 Konbckuii m-oB 134 111 17
ba3oBbIii  KOMIUIEKC - CHUCTeMa  YIOPABICHUS  MarHUTHBIMH,  OJJEKTPUYECKUMU U

I'paBUTAIUOHHBIMU ITHPAMUIAMHU.
OCHOBHO# KOMIIJIEKC - YIpaBJICHUE pa60LII/IMI/I KOMIIJICKCaMU.

PaGounii KOMIUIEKC - HAKOITUTEIb, KOHTPOJIb, pabodnii BEIOPOC.

OOcny)xuBaHUE THPaAMUI.

Bce xomuiekchr 00CITy>)KUBAIOT pOOOTHI, KOTOPbIE OBLIH CHEIMAIBHO CO3/aHbI.

VYipasieHue BceMU mporeccamu, pOpMHpPOBAHUE PACHOPSHKEHUNM OCYHIECTBIISIET TOJBKO TOT,
kTo uMeeT 96 okTaBy Mo3ra (BKI/FOuas BCe HEOOXOIHMMBIC JUIs KU3HEICITEIbHOCTH OKTaBbl). Kpome
TOTO, OH UMEET CTOJIbKO MaTpULl, CKOJIbKO HEOOXOIMMO /11l BHIIOIHEHUS [IporpaMmsl.

BriBogsr:

-Tputuii siBNsieTCA caMbIM HEU3BECTHBIM JJIEMEHTOM Ha 3eMJie;

-IIyrémM u3MeHEHus TOJIBKO OJHUX TIPaBUTALMOHHBIX PEMIETOK MOXKHO IOJIYyYUTh 256
Pa3IMYHBIX XMMHUYECKHUX JJIEMEHTOB. VI3MEHssI MOTeHLMaabl TPaBUTALMOHHBIX PEIIETOK B MPEIeNax
nomnycka (ot 2 10 124%), mony4uM M30TOIIBI, 00JIaAaroNue CBOMCTBaMu o,3 Uy pacmnanoB. Jlobasiss
X0Tsl Obl OMH WIEKTPOHHBIN CJIOW, MOJYYMM KPOME TOIO0 XMMHUYECKHH DJIEMEHT, MCITYCKAFOIIUI
dotonsl, Harpumep, Pochop win Axtunuii ([paHeneHTpUpoBaHHAs KyOudeckas pemérka, a=531.1
Caetsmuiics (o -pacman)).

-Tputuii B KocMoce He MMeeT MOTEHLIMAJI0B Ha IPABUTALIMOHHBIX U 3JIEKTPOHHBIX PEIIETKaX.
Kpowme 3TOr0, HE NMEeT BHEMIHUX PEIIETOK KOHTPOJIS.

-Kaxxas anekTpoHHast pelméTka TPUTHSI UMEET J0AEKadIPaIbHO-UKOCAIPAIBHYIO CTPYKTYDY.
Jlo6aBneHne K BHEIIHEMY KOHTYPY KyOHMYeCKOW CTPYKTYpbl HE MPUBOIUT K M3MEHEHUSM BHYTpPEHHE
CTPYKTYPBHI.

-CoueTanusi BHEIIHUX KyOMUYeCKHX pemérok (He BIOXKEHHBIX IPYr B Jpyra) MPUBOIAMUT K
00pa30BaHMIO PA3TUYHBIX BHEITHUX (POpM (THIIA TPUKIMHHON U MTPOYHX).

-JI1060#1 XUMUYECKUI 2IIEMEHT MOKHO TEPEBECTU B COCTOSIHUE HE MHEPIIMOHHON MaccChl MMyTEM
CHSATHUS ITIOTEHIMAJIOB C BHEIIHEH T'PAaBUTALIMOHHOMN PEIIETKU.

-OTaJIOH TPUTUSA B CTPYKType BOIbl YCTAHABIMBAETCS OOUH pa3 B IO KOMIUIEKCOM
I'pennanauu.

-3HaunTEIbHBIC U3MCHEHHS B CTPYKTYPE BOABI MPOUCXOIAT ¢ 21 okTa0ps 1o 8 stHBaps (Kaxkablid

TOJI), IIPH STOM MK CMEPTHOCTHU MPUXOAUTCS Ha HOSIOPb.




-Bona, nonydyennas myrém nepepabotku KocMudeckoro TpuTHs, MOCIEI0BATEIbHO MPOXOIUT
HaCBILIEHNE HEOOXOIMMBIMU OKTaBaMU MPEXKIE, YEM IOCTUTHET 3eMJTH.

- KpyroBopot BOzibI B MPHPOE MOKHO IMOJIYYUTh TOJIBKO B KAacTprojie Wik B OaHe (TO ecTh B
3aMKHYTOM IIPOCTPAHCTBE).

-Mcnapenus Bozpl ¢ BOOAHBIX 0ACCEHHOB HE MPUBOIUT K (POPMUPOBAHUIO OCAJKOB MIIA XOTS OBI
TyMaHa — B O3TOM Mape HEIOCTAaET 3HAYUTEIbHOE KOJMWYECTBO OKTAaB JHEPrui, KOTOPbIE MOLYT
dbopMupoBaThCsl reHepaTopaMu B BepXHUX ciosix arMmocdepsl. [loaTomy momydaemsblii map HpocTo
paccenBaeTcs, a JIOXKAM — €CTh CIEIACTBUS MHTEHCHBHON paboOThI reHeparopoB. Majio Toro, Koraa
MPOMCXOIUT TEPEerpeB OCHOBHOW miMHBI 3Hepronepenaun (Pemetkun Atmocdepbr cioir  Nel),
MPUXOAUTCS €€ OXJIAXKIATh, U IMap B BUAE I'yCTOTO0 TyMaHa OKYTBIBA€T LEble 00JIacTH.

-Tak kKaK XMMHUYECKUI dJIeMEHT 0e3 rpaBUTAIMOHHON MAacChl HE CYIIECTBYET (HENb3s YBHICTb,

U TeM OoJiee MpojarTh), HayKa BCIYECKH OT HErO OTKPEIIHBACTCS.



