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AHHOTALIUA

[IpuHATO cunMTarh, 4TO KpUBas BpameHus 3BE3n Mieunoro Ilytm mon
BIMSHAEM TEMHOM MaTe€pud HMMEET BHJ, OTIMYAIOIIMKICI OT KEIUIEPOBCKOU
KpuBoi. OpHako, rUmore3sa O TEMHOW MaTepuu HE YCTPAHSET INPOTUBOPEUUN
caMux KpuBbIX BpamieHus. C u3aMepeHHO! uisi MJIe4HOro myTr KpUBOU BpalleHUS
rajJjakThKa He MOXXET MMeTh HaOmrojaemoro Bujaa. Ha aHumanusx mnokasaH BHJ
raJakKTUKd Ha Pa3JIMUHBIX dTanax e€ pa3BuTHsa (3alyCK aHMMAIlMUA - HKOHKON
PSAZIOM C PUCYHKAMH).

KaroueBnle ci1ioBa

Kenneposckas KpHBas BpaIlICHUS, TeMHas Marepus, pyKasa,
MoaudUIIMpOBaHHAs  HBIOTOHOBCKas  auHamuka, MOHJI, anu3zoTpomnHas
reoMeTpoIMHaAMUKa, TajlakTUKa, (IIdII-aHuMaIus

Ecmu B34Th 3a OCHOBY HMEIOIIMECS JAaHHBIE O BpALICHUU TallAKTUKU
Mneunsiit [1yTh, TO IPSIMBIM COTIOCTABJICHUEM JTUX JAHHBIX MOKHO OOHAPYKUTh
JIOBOJILHO CTpaHHOE 00cToATeNbCcTBO. C TakoWl KpUBOW BpallleHHs TajlakTHKA B
MPOIIJIOM — BCETO JBa Meprojaa Hazazd, okojo 600 MIIH. JieT — J0JKHA Obli1a OBITH
IJIOTHO «3aKpydeHa» B 00paTHyIo cTopoHy. HampoTus, B Henanékom OyayiieM, B
TEUEHHUE CIICIYIONUX HECKOJBKUX OOOpPOTOB OHA TaKXkKe JODKHA (PaKTUYECKH
MOJTHOCTHIO JIMIIUTHCA PYKAaBOB, KOTOPBIE PABHOMEPHO PACCEIOTCS, PA3MaXyTCs MO
e€ DUCKYy. YUUThIBasA, YTO BO3PACT TaJaKTUKHU MPEANOaracTcs Mopsjka JAECATKa
MUJITUAPAOB JIET, €€ MPONUIOe BBIMISAUT eilé 0oJiee 3arajilouH0 — BO3SHUKHOBEHHUE
PYKaBOB HEBO3MOXXHO OOBSICHUTH M3-3a YUCTO KMHEMATUUYECKUX MPOTHUBOPEUHI.
MoOXHO TNpEeanoIoXKUTh, YTO H3MEpPECHHAash KpuBas BpallleHUs HecTaOWJibHA U
OTpaXaeT JUIIb HBIHCIIHEE COCTOSHUE TaJaKTUKH, YTO B HE OYCHb JAIEKOM
MPONIJIOM 3Ta KPUBAs BPAILIEHUS CYIIECTBEHHO OTJIMYAIach OT HBIHEIIHEH.

B nocnegnue roansl HaOII01aeMbIi BUJT KPUBBIX BpalieHUs 3BE31 MitedHOTO
[TyTH, OTAMYAIOIINIICS OT KEIJIEPOBCKUX, MPUHATO OOBSICHITH BIUSHUEM TEMHOU
Marepuu. BrepBble HECOOTBETCTBUE CKOPOCTEN ABHXKEHUS TUTAKTUK HBIOTOHOBOU
MexaHuke uccienoBan B 1933 rony ®pun L[Buku, HaOmogaBIIMK IBUKEHHE
ranakTuk B ckoruieHun Koma. OH 3aMmeTui, 4To JUisl JABUKEHUSI TaJlaKTHK C
W3MEPCHHBIMU CKOPOCTSIMH  OOIIEH MacChl CKOIUICHHsI HEJIOCTAaTOYHO. 3a
HEJIOCTAIOIIEN Maccoil, B HECKOJBKO pa3 IMPEBBIIAIIIEN MacCy CKOIUIEHUS,
3aKpENUIIOCh Ha3BaHHUe «TeMHas matepus». [lozauee, B 1980 rogy 3T0 ke siBneHue
B MaciTabax rajakTUK NOJpoOHO wuccienoBaia actpoHoM Bepa Pyoun. B
raJlakTUKax Tak K€ HeI0CTaBaJio OOIIEH Macchl, 4TOOBI 3BE3/IbI B HUX JIBUTAIIUCH C



WU3MEPEHHBIMU CKOPOCTSIMU. [IpH BBIYMCIEHHBIX Maccax rajJakTUK U U3MEPEHHBIX
CKOPOCTSAX 3BE3N B OTUX TAJAKTUKAX 3BE3IbI HE MOIVIM OCTaBaTbCs Ha
HaOI0JTaeMBIX OpOUTAaX, OHHM JOJDKHBI ObUIM BBUIETETh 3a MpEAebl TalaKTUKH.
BBIICHMIIOCH, YTO HE3aBUCHMO OT YAAJIEHHOCTH 3BE3J OT LIEHTPA TAJIAKTUKH, 32
UCKJITIOYCHHEM JUIIb OJIKHUX K HEMY, UX CKOpPOCTH BpAIICHHS OCTaBaIHUCh
IIPUMEPHO OJMHAKOBBIMU. OTH CKOPOCTH, ONMCHIBAEMBIC KPUBBIMHU BpaIlCHUS,
3aMETHO OTJIMYAJIUCH OT Mpe/icKa3biBaeMbIX 3akoHaMu Kemuiepa n o0mel teopueit
OTHOCHUTENBHOCTU. 11 yCcTpaHEHHsI pacXOXKACHUsI HAOMIOJEHUM M BBIYMCIICHUM
ObUIa BBIABUHYTA THIIOTE€3a O HAJIWYUM B TaJaKTUKaX (M CKOIUICHHAX TajaKTHUK)
CKpBITOM, HEBUAMUMOW MAacChl, KOTOPYIO M Ha3BaJIM «TEMHOW MaTepuei». Jra
MaTepus HE U3JIy4acT, HE OTPAKAET U HE NOTJIOIIAET CBET, IO3TOMY BU3yaJIbHO HE
HaOmogaema. Ho ona oOka3blBaeT Ha BHIUMOE  BELIECTBO  3aMETHOE
rpaBUTAllMOHHOE BiusiHUE. [Ipu Bcell CTpaHHOCTH 3TOM CyOCTaHIMH, B MOJIb3Y €€
CYILLECTBOBAHMSI TOBOPSIT MHOTUE KOCBEHHBIE SIBJICHUS.

OpnHako, rumore3a O TEMHOM MaTepu ycTpanBajlia He BceX. lloaTomy
MPEANPUHUMAIIUCH MONBITKK OOBSCHUTDH SBJIICHHE OTKJIOHEHUS KPUBBIX BpPAILCHUS
OT KEIUIEPOBCKMX 03 mpuBieueHUs IToW rumore3bl. Hampumep, Obuia
pa3zpaboTraHa MoauduIMpOBaHHAs HBIOTOHOBCKas nuHamuka — MOH/I. Ho eé
pElICHUs] OKa3aJIuCh HE YHUBEPCAJIBHBIMHU — JJI KaXKIOW raJlakTUKH TpeboBajach
cBost Moaubukauusa. [lpyras Teopuss - aHM30TPOIIHAs T'E€OMETPOJUHAMHKA
C.CumapoBa — cMorja oOmnMcaTb HEKOTOpble HaOII0JaeMble OTKJIOHEHHUS OT
KEIJIEPOBCKOT'O JBMXEHUS, HO U OHa UMeeT npobesnbl. Hampumep, BbICKa3bIBalOTCSA
3aMeyaHMs, YTO OHAa HE CIOCOOHAa OMMCaTh ABM)KEHHE TallaKTHUK, COCTOSIIMX
TOJIBKO U3 TEMHOW MAaTepUH U TAJIAKTHK, HE COJEPKAILNX EPEMBIYKH.

Takum 00pa3oM, B HAy4YHOM MHpE B HACTOSIIEEC BpeMs NMPUHATO CUMUTATH,
YTO TEMHAas MaTepusl MO3BOJIIET HauOoJiee TMOJIHO TMPUBECTU B COOTBETCTBUE
Teoputo U HaOmoneHud. [loaromy rnaBHas 3amaya ceidyac — 3TO OOHApYKEHHE
YaCTHUIbl, 00pa3yIolle TEMHYIO MaTepuio. B 4acTHOCTH, B KaUeCTBE TAKUX YACTHII
paccMaTpHUBAIOTCST BUMIIBI — MAacCHUBHBIE €Ja00 B3aMMOJIECUCTBYIOIINE YaCTHIBI,
JUIS. PETrUCTpalryd KOTOPBIX CO3JAaHbl PA3JIUYHBIE NOA3EMHBIE H3MEPUTEIIbHBIC
Ja00paTOpHH.

Tem He MeHee, THIIOTE3a O TEMHOW MATEPUU HE YCTPAHSET MPOTUBOPECUHI
camoil CBOEH MepBONPUINHBI — HAOTIOAAEMBIX KPUBBIX BpalieHus. HezaBucumo ot
npuuuH (GOPMUPOBAHUSA TaKUX KPHUBBIX, OHU MapaJoOKCallbHbl caMH IO ceoe.
Hanpumep, B HEKOTOPBIX HAy4YHO-TIOMYJSPHBIX (GWIbMax, B aHUMAIMIX
BpAILAlOIIMECs] TATAKTUKU W300pa)kaloTCsl Kak TBEPIOE TeNo. JTO O3HAYaeT, YTO
YIJIOBBIE CKOPOCTH BpAICHUs BCEX BXOIAIIMX B HUX 3BE31 paBHbl. Ho KpuBbIE
BpalleHUs] — 3TO JIMHEIHbIE (TaHr€HIMaIbHbIE) cCKOopocTH. Hampumep, ckopoctu
3BE3[] ralaKTUKU MUIIEUHBIN MyTh B CPEIHEM COCTABIIAIOT puUMepHO 220 KM/cek, B
TO BPEMsl, KaK yrjoBas CKOPOCTb AJis Nepu(epruiiHOM €€ JyacTu paBHA NPUMEPHO
300 mutH. eT Ha oauH 000poT 1 100 MITH. JIE€T Ha OAMH OOOPOT JIJIsi IEPEMBIUKU U
Ommxammx K Hed 3BE3A. Kpome 3TOro, Ha JUHaAMHYECKMX, AaHUMHUPOBAHHBIX
N300paKEHMSIX TaJaKTUK HAIpaBJICHUE UX BPALCHUs ITOKa3bIBAlOT KAK B CTOPOHY
HaIpaBJICHUS] PyKaBOB, TaK U B 0OpaTHOM HampapiieHUU. B ogHOM ciiyyae pykaBa
TaJIAKTUK JIOJDKHBI 3aKpYyYHUBaThCS (KaKk Obl HAMAThIBAThCA HA LEHTP TAJIAKTHKH), B
JIPYTrOM — PACKPYYHUBATHCA, PACIIPAMIITBCS.



MoxHO TpeAnoaokKuTh, 4YTO HabOmOJaeMble BO BceleHHONW KapTHUHBI
TaJaKkTUK SIBJSIFOTCS MTHOBECHHBIMHM CHHUMKAaMH B UX UCTOPUH, KOTOPBIE SIBHO HE
YKa3bIBAlOT Ha WX UCTOpHI0O U Oynaymiee. V3MepeHHbIE CKOPOCTH 3BE3.
COOTBETCTBYIOT TEKYIIEMY MOMEHTY BPEMEHH M MAaJI0 YTO TOBOPST O CBOMX
OPONUIBIX WM Oynymmux 3HadeHHsX. [lo3ToMy TrOBOpHTH O AMHAMHUKE WX
JBH>KCHUSI MOYKHO JIMIIb C ONPEAEIEHHON CTENEHbI0 YBEPEHHOCTH.,

Wcxons u3 3Toro, cienoBaio Obl CYUTATh U JaXKe MOXKHO YTBEPXKIATh, UTO C
U3MEPEHHBIMU KPUBBIMHU BpAILCHUS TAJIAKTUKUA (M, BUIMMO, UX CKOIUICHUS) HE
MOTYT JBUTaThbCsl Kak TBEpAOe Teno. JleHMCTBUTENBHO, €CIM CKOPOCTH 3BE3]
O KAaUIIMX K LEHTPY TajakTUKU U YJNAJEHHBIX OT HErO PaBHbI, TO UX YIJIOBBHIE
CKOPOCTH SIBHO Pa3HbIE, TOCKOJBKY YIJI0Bas U TAHT€HI[MAJIbHAsI CKOPOCTH CBSI3aHbI
pacCTOSTHUEM OT IIEHTpa BpalleHusl. DTO 03HAYaeT, YTO 3a MOJHBIM 000POT BOKPYT
IIEHTpa 3BE3/lbl HAa Kparo TallaKTUKHU, OJDKHSS K IEHTPY JOJDKHA COBEPIIUTH
Ooonpiee yucio oboporoB! To ecThb, rajakTHkKa [O0KHA JHOO 3aKpy4yHBaTh
pykaBa, MO0 pachpsIMIIsTh UX B 3aBUCUMOCTH OT HANpaBJICHUS BpallCHUS, a JJIs
TBEPZIOTO TEJIA 3TO HEBO3MOXKHO.

JInst naibHEUIINX BBIKJIAJOK BCIIOMHUM, YTO BO3pacT BceneHHou, «aata» eé
BO3HUKHOBEHHS  OBbUIM  BBIUMCICHBI 10  YpaBHEHUsIM  OOIIe  Teopuu
OTHOCHUTEJIBHOCTH HAa OCHOBAaHMHM TOTO, 4TO OHa pacumpsiercsa. ClieloBaTelbHO,
€CJIM TIOBEPHYTh BpeMs BCIISATh, BeeneHHas OyieT cokuMaTbes. A CKUMAsICh, Yepes
KaKoe-TO BpeMsl OHa 00s3aTeNbHO COMAETCS B TOUKY. DTO BpeMsi, HEOOXOIUMOe
JUTSL CKATUSI B TOYKY M ObUTO TIPUHSITO 32 BPeMsi CyIleCTBOBaHUs BceneHHOM.

Takolt mnpuéM peTPOCHEKTUBHOTO Pa3BUTHSA, OOPATHOTO JBMIKEHUS BO
BPEMEHH — XOpOIIO JIOTUYECKH 00oCHOBaHHbIH mipuéM. IlosTomy mipu
PacCMOTPEHMH BpALCHUS TaJaKTUK BIIOJIHE €CTECTBEHHO PACCMOTPETh MX
HMCTOPHUIO IO aHAJIOTHHU B TAaKOW € peTpocneKkTuBe. [Ipu 3TOM MOXKHO 0XHWIATh,
YTO pPyKaBa CIHUPAIBHON TaJaKTUKHU JOJDKHBI pacupsiMUThCA. PaccmoTpuM Takoe
PETPOCNEKTUBHOE BpallleHWe ranakTuku Mueunslid IlyTe ¢ momomibto (iam-
aHumanuii. [locMOTpuM, HarIsIAHO, KaKOM BHJ HMMEJA TaJlakTUKA B pa3JInYHbIC
MOMEHTHI BPEMEHU €€ CYIIIECTBOBAHUSI.

JInsi MOCTpOEHMST aHMMalMil MBIl JOJDKHBI OTOBOPUTH MCIIOJB3yEMBIE
Hen30eKHBIC TOMYIICHNS M HadallbHbIE YCIIOBUSA. B KauecTBe TJIaBHOTO U, TIO CYTH,
€IMHCTBCHHOTO, KpallHE BAXXKHOTO MJONYIIECHUS MNPUHUMAEM, 4YTO MapaMeTpbl
BpamieHus: (IBMKEHUs) TanakTUKu Mieunbii [lyTe ObUTM HEW3MEHHBIMH, TI0
KpallHelW Mepe, Ha MPOTSHKEHHH JBYX O00OOpPOTOB €€ CHUPANbHOW CTPYKTYPHI, TO
ecth nopsaka 700 maH. net. COOTBETCTBEHHO, 3TO O3HAYAE€T MPU3HAHUE 3aKOHOB
Hrrotona, Keruiepa u o61eii Teopun oTHOCUTENbHOCTU. Hanuuue uiam oTcyTcTBrE
TEMHOM MaTEpPUU KAK NMPUYHMHBI B IAHHOM CIIy4ae HE PAaCCMaTPUBAETCA, TOCKOJIbKY
HAC UHTEPECYIOT UMEHHO BHU3YaJbHBIC MPOSBJICHUS BbI3BAHHBIX TEMHOW MaTepue
KMHEMAaTUYECKUX XAPAKTEPUCTUK IBUKEHUS 3BE3 .

3a HavajbHBIE  YCJIOBHUS  NPUHMMAEM  OOIICNPUHSATHIE  3HAYEHUSA
KMHEMAaTUYECKUX BEIMYMH BpPAIICHUS TAIAKTUKU. OHM IUPOKO NMPECTABICHBI B
uHTepHeTe. M, XOTA 1O pa3HbIM HUCTOYHUKAM OHHU HMMEKT HECKOJIBKO
OTJINYAIOUINECS 3HAYEHMS, 3TH Pa3jinuvsg B LEJIOM MajlO BIUAIOT HAa HUTOTOBBIN
pe3ynbTaT, Ha (hIdII-aHUMAIIHIO.



O4eBMOHO, YTO TJIABHBIM [apaMETPOM HAIIMX HAYaJbHBIX YCJIOBHM
SBIISIETCSl KpUBas BpalleHus 3BE3/ ranaktuku Mieunsiit [1yte. ['paduk ckopocTteit
BO3bMEM M3 OJTHOW U3 aBTOPUTETHBIX CTAaTEH, Pa3MEIIEHHBIX B HHTEPHETE!
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Puc.1 KpuBble ckopocTeil BpallieHus 3BE€3/1 raiakTuku Miteunsiii [1yTs.

N3 rpaduka BHAHO, YTO CKOPOCTM 3BE3N Ha Tmepudepun TrajlakTUKU
u3Mmensitorcss B npenenax 200-250 km/cek. Pammycsl 3BE3n Ha rpaduke
MPEACTABICHbBl B KHWJIOMApPCEKax, a IMepuojabl OOpalleHHsl YKa3bIBalOTCS B
MUJUTMOHAX JIET, TO €CTh MPOMOPLHH HECKOJIBKO «pa3HOCOPTHBIEY. [lepecuntaem
CKOPOCTH 3BE3]l B COOTBETCTBYIOIIME €IWHUIBI — Mapceku 3a | MIIH. JIeT.
HecnoxxHble pacueTsl MOKa3bIBAIOT, YTO C TOYHOCTHIO 2% CKOPOCTh B KM/CEK B
TOYHOCTH paBHA CKOPOCTH B Mapcekax 3a 1 MHIIJTMOH JIET, TO €CTh, IIKaIbl (OCH)
KPUBOW CKOPOCTH MMEET B TOUHOCTHU TAKOM KE BUI.

N300paxath Ha (udlI-aHMMaluKd TalakTUKy Mueunsiid [IyTh ¢ BbICOKOM
Jeranu3anued  HeT o0coboil  HeoOxoaummocTu. Hac Oymer wuHTEpecoBaTh
KaueCTBEHHBIA BHUJ| JBIXKCHUSI TPyNN 3BE3 B pyKaBax TajlakTUKU. J[BrokeHue
KaXXJ0M 3BE31bl B OTACIBHOCTH HE MPEACTaBIAeT MHTEpeca. [loaTomy 3BE3NBI B
rajakTHUKe Mbl ©300pa3uM YKPYITHEHHO, KaK OHU CTPYIIHUPOBAaHbI B pyKaBa. Takoi
Croco0 HM300paKEeHHsI TANAKTHUKUA HE PEIKOCTh. B HMHTEpHETe MOXKHO HaMTH,
HaAIMpPUMED, TAKOE N300PAKECHUE:

Faqaxmura Maeunseit 1
PYYIR 0T on Comnmirm

1= 0 van. aem nazad

Puc.2 N3o0paxenue (cieBa W B LIEHTpE) rajakTHku Mieusblid [IyTh B BUIE YKPYIMHEHHBIX
CTPYKTYp — CKOIUIGHWM 3BE3N TAJaKTUKU B 4 pykaBa M mepeMbldky — Oammk. CropaBa -
CXeMaTHYHOE M300pa)kKeHHE PYKAaBOB M MEPEMBIUYKH TajakTUKH Mieunsii [1yTe, mocTpoeHHOE
1o Tabmuie orupPOBKU N300paKEHUS TAJTAKTHKHU B LIEHTPE.
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Bocnonbezyemcst 1 Mbl TaKUM CIIOCOOOM M300pa)KEHUS TAIaKTUKU HA HAIINX
¢bmu-annmanusax. [lepBolit kKaap aHMMauy MOKa3aH Ha 3TOM K€ PUCYHKE CIpaBa,
OH TMOKAa3bIBACT KAaK BBINVISAUT TANakTUKU Mieunbld Ilyte B Hamm nau. Jlnd
ymoOCTBa pykaBa packpamieHbl: KpacHbIM — Norma-Perseus+1 u Sagittarius-
Carina, xentbiM — Scutum-Crux u Perseus. Ha anumaruu B mpaBoM BepXHEM YTy
OyJeT MoKa3aHO BpPEeMsl OT HACTOSIIET0 MOMEHTA. DJIEMEHThI TalaKTUKH — pyKaBa
U TIEpeMbIYKa — U300pa)KEHbl CXEMAaTUYHO C COOJIIOICHMEM HACKOJIBKO BO3MOKHO
MacmTaboB. YeThIpbMsI OKPY>KHOCTSIMU OTMEUEHbl JUCTAaHIIMM OT LIEHTpa
raJlakTUKW, Ha KOTOPBIX KpPUBas BpaIICHHUS MUMEET JIOKaJIbHbIE AKCTPEMYMBI (IBa
MUHHMYMa U JiBa MaKCUMyMa). 3HaAU€HUS CKOPOCTEH YKa3aHbI PJIOM C HUMHU.

VY cTaHOBUM JUIMTENBHOCTD ABMKEHUS TAIAKTUKU Ha (Bidii-aHumanuu B 350-
700 muH. net, To ecTh 1-2 obopota BHemHux 3BE31. lllar kagpoB Ha aHUMaNUU
npuHAT B 1 MuH. jer. [[ns yaoOcTBa UMCHOJIB30BaHUSL COCTABUM  TaOIMILY
CKOPOCTEN B 3aBUCHUMOCTHU OT yIaJ€HHOCTH, OLM(PPYEM KPUBYIO BpauleHus puc.l,
TO €CTh MepeBeIEM IpauuecKue JaHHbIE B TaOIU4YHbIE. TOUHO Takke oludppyeM
U 3JIEMEHTHI (pyKaBa) rajakTUKH, U300paKeHHOW Ha puUC.2 B LEHTpPE, CO3JaB IO
U300paKEHUIO TAOTUYHbIE (DYHKIIMH.

Teneps, uMmest ouU(PpPOBaHHBIE TAHHBIE DIIEMEHTOB TrajJakKTUKU U CKOPOCTEM,
MBI MOXEM Ha AaHUMalMW NPUBECTH TajJaKTUKy BO BpallleHUE. AJTOpUTM
BpallleHus1 (aHMMalKu) OpeAesbHO mpocT. Kaxablil 31eMEHT pyKaBOB JIBHIKETCS
10 OKPYKHOCTH CO CKOPOCTBIO, COOTBETCTBYIOLIEH €r0 yIAIEHHOCTH OT LieHTpa. B
pe3yibTaTe pacdyeToB MbI IOJIy4aeM aHHMALMIO KaK CEPHI0 ITOCIEN0BATEIBHBIX
COCTOSIHUM T'aJaKTUKHU.

B pa3nuuHbIX HayYyHO-MIOMYJSIPHBIX (UIbMax BpalleHHE CHUPAIbHBIX
TJIaKTUK ITOKAa3bIBAETCS KaK BpallleHHE TBEPIOIO TEJA U B Pa3HbIX HANPABJICHUSIX.
OueBuaHO, OAHAKO, 4YTO rajakThuka Muiieunsiil [lyTe Bpamaercss mo 4acoBOWM
CTpEJIKE HE KaK TBEPAOE TEJO, a Pa3HbIE CKOPOCTHU JBUKECHUS 3BE3]] U CKOIUICHUU
OPUBOJUT K TOMY, YTO pyKaBa CO BpPEMEHEM 3aKpyduBaroTcs BcE Oosbiue. U3
ATOrO CJIEAyeT, YTO B MPOIUIOM pyKaBa, BUAMMO, ObUIM 3aKpy4yeHbl MeHblue. Ha
CJIEIYIOUMX KaJpax aHUMALMU 3TO XOPOIIO BUIHO:

Foaaxmura Maewusei nyms
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Puc.3 Bua ranaktuku Mneunsriii [Tyts 167 MiaH. neT Ha3an. AHUMAIUS:
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OTOT KaJp aHWMAIMA COOTBETCTBYET MOBOPOTY TaJaKTUKH B IMPOILIOE HA
167 mnn. ner. KapTuna, kak OOHapy>KWJIOCh, MOJy4YWJIach JOBOJIBHO CTpaHHas.
Buano, 4to pykaBa mpm OOpaTHOM BpaIlCHWH TajJaKTUKH B OIMPEICICHHOU
CTETNEeHH PaCHPSIMUIIUCH U YK€ Hadalld 3aKpy4UBaThcsl B 00paTHyIo cTopoHy. Eciu
OPUHATH BO BHHMMAHHE BCE YETBHIpE pyKaBa, TO OHU 0Opa3ylOT CBOEOOpa3HbBIN
KpecT. 3aMeTUM, YTO ATa KapTHUHA COOTBETCTBYET COCTOSHUIO PYKAaBOB T'aJIaKTUKU
Mieunsiit [1yTh Bcero mosioBuHy 000poTa Hazajl.

[IpogomxuB BpallleHHE B MPONUIOE, Mbl YBUIUM, Kak npuMepHo 600 muiH.

JICT Ha3aJl pyKaBa IMOJIHOCTBIO MCHAIOT HAIIPABJICHUC 3aKPYTKH:
A

Faraxmura Maeunsti nyms
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Puc.4 Bua ranaktuku Mieunsiit [Tyts 600 miH. net Hazaa. CripaBa Juis HarjisiIHOCTH pyKaBa
M300paXk€Hbl OJTHUM I[BETOM - FaJaKTHKa BBIMJISAUT KaK CILIOIIHOM JTUCK.
Annmarnus: http://scorcher.ru/theory_publisher/art_pic/580/image003.swf

Ha pucyHke MOXHO 3aMeTUTh OAHY CTPaHHYI OCOoOeHHOCTh. Bpemsa B 600
MJIH. JIET — 3TO BpPEMs BCEro JIMIIbL JBYX O00OpOTOB rajakTuku. [lomywyaercs, 4to
BCEro JBa 00OpOTa Ha3zal MpU CTAOMWIBHOCTU CKOpPOCTEH 3BE3J COIrIacHO
MMEIOIIMMCS TAaHHBIM O KPUBOM BpallleHUsI TaJlaKTUKa ObLTa MPOCTO HEBEPOSITHO
CUJIBHO «BBIKpYYEHa» B OOpaTHOM HampaBjieHUW. Takas KapTUHA, BHUANMO,
JI0JDKHA BBI3BIBATH HeoBepue. KpaitHe TpyaHO TOMYCTUTD, YTO BCETO JBa 000poTa
Ha3aJl TajakThKa OblIa CKpy4Y€Ha CTOJbh IUIOTHO, YTO B HEH HEBO3MOXKHO
pasrianeth pykaBa. CrpaBa Ha PHCYHKE pyKaBa OKpAalI€Hbl B OJWH LBET —
pPa3IMYUTh UX HEBO3MOKHO, FajJaKTHKa BBITJISAUT KaK OJHU CILTOIIHOMW auck. Ilo
CyTH, 3TO O3HAYaeT, YTO MPEJCTABICHUS O PABHOMEPHOM BpAlllCeHUU TaJaKTHKU
obocHOBaHbI HemocTaTouHO. CnmcaHue OOHApY)XKCHHBIX SBJICHUN Ha TEMHYIO
MaTepHUIO JUIIL JO0ABISET «TEMHOTBD» K JTOM KapTUHE, HAACNSs 3Ty MaTEpHUIO
emé Oosiee OK30THYECKUMHU cBoicTBamu. [lo kakoli mnpuyYMHE TalaKTHUKa
BpallaeTcsi CTOJIb CTPAaHHBIM 00pazoM?

Ha ¢mm-anumanum A HariasAHOCTU TPOLIECC BpAIllEHHUs] TajJaKTUKU
MPEJICTABJIEH B LIMKJIC: CHAaYalla raJlakTUKa packpydyuBaerca Ha 600 MJIH. JieT Ha3aj
OT HAILIMX JIHEH, 3aTeM BHOBb 3aKPYUHBAETCS K CYIIECTBYIOIIEMY COCTOSHUIO.

B 3akpyuuBaHumM cnupajied pyKaBOB 3aMETHbl HEKOTOpPbIE HHTEPECHBIE
ocoOeHHOCTH. PykaBa OyATO COCTOST M3 JIBYX YacTeil: OJlHA U3 HUX, BHEIIHSIS,
3aKpy4YUBACTCA Kak Obl OTIEPEK ABUKEHUIO, a IpyTras, OJIVKHSISA K [ICHTPY, CIIOBHO
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HaMaThIBaeTcs Ha OapabaH. [Ipu 3TOM SBHO BHIIEH W3JIOM, CBOEOOpA3HBIA KIIMH
MEXIy STUMU ABYMS YaCTSIMHU:
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Puc.5 KnraooOpasHebiii n3rub pykaBa npH BpallieHuH ranaktuku Mieunsrii [TyTe

PaccMoTpeB pasnuyHble MOJENM 3BOJIIOLMM TANAKTHKH, MBI HE MOXKEM
n30eXaTh €CTECTBEHHOTO BOIPOCa: a Kak OyJeT JIBUraThCsl, SBOJIOIMOHUPOBATH
Halla rajgaktuka B Oyaymem? OTBET Ha 3TOT BONPOC MOYKHO JIETKO IOJIYyYHUTb
IpOCTO 3allyCTHB TaiiMep Ha aHMMauuu B Oyaymiee. PaccMoTpuM cocTosiHME
raJJakKTUKM B T€YEHHE CJEAYIOIIEro 00opoTa e€ cnupaibHON CTPYKTYphl. BoT uTo
HOJTy4UIIOCH!

Tanaxmura Maeunsiit nyms
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Puc.6 Bua ranaktuku Mueunsiit [1yts yepes 200 MiIH. 1eT. AHUMAIMH:
http://samlib.ru/img/p/putenihin p w/mw 037/mw 037-6.qif
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[TomyyeHHast kapTMHa O3Ha4aeT, 4yTo Bcero 4yepe3 200 MuH. JET pykaBa
TATAKTUKHA (PAKTUYECKU TOTHOCTHIO MEPEKPOIOT IPYT APYTa, U TAIAKTHKA YK€ HE
OyZneT BBINVISIAETh Kak choupaidbHas. Bo3MOXHO 51 Takoe B PEaTbHOCTH?
HewusBecTtHo, TpOMBOMIET 9TO WM HET, HO aJITOPUTM BpAICHUS, JIBHKCHUS
PYKaBOB TaJIaKTUKH SIBHO BEAET K TaKOMy HCXOAy. OJTO, OYEBHUIHO, ILUIOXO


http://samlib.ru/img/p/putenihin_p_w/mw_037/mw_037-6.gif
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corjacyercs ¢ MpEeAnojaraéMbiM BO3pPACTOM TAJIAKTUKU — T[OYEMY MHOIO
MUJUIHAPJOB JIET OHA Pa3BHBANACh KaK CHHPAJIbHASA, & TENEPb, BCErO 3a KaKUe-TO
HECKOJIbKO COT€H MUWJUIMOHOB JIET BAPYI MPEBPATUTCA B MNPOCTYIO JHUCKOBYIO
rajakTUKYy?

Taxum oOpazom:

eciu 0vl 36€30b1 6 canakmuke Mneunwviit Ilymb Oeuzanuce co2nacHo
U3MEPEHHOI KPUBOU 8PAUeHUs XOMA Obl HA NPOMAINCEHUU 6CE20 HECKOIbKUX €é
UUKI08 8DAU{EHUs, MO GHEWIHUIL U0 2AIAKMUKU CYULeCHIEEHHO OMAUYAICA Obl
om mozo, 4Mmo Mol 6UOUM 6 HACH OAUEE BPEMSL;

2unome3a 0 MeEeMHOU Mamepuu peuwiaem, KaK cuumaemcs, npoonemy
KPUGbIX 6paujeHus, Ho Komopule, CIpo20 2080ps, CHOPMYIUPOBAHBL 8 0080 IbHO
cnopHoil ¢hopme, evi3vlearouieil Hedogepue 0 camom haxme cyuiecmeosanus
mMaKux Kpuebix.
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