ACTPOOU3UKA
PA3JIEJI 5. TYMAHHOCTH

Touka I. ®ynknuu Opranuzaropos Cu

Touka A. [IpeobpazoBanue MPOCTPAHCTBEHHOTO MOTEHIHANA B (PU3NIECKYIO PEATHHOCTb.

1. BceoOuuii critoBO# 3apsii U MPUPOJa YIbTHMATOHA HE COBCEM MOHSTHBI aBTOPaM OTKPOBEHHUSI.

XO0Ts COTBOPEHUE U OPraHU3aLUs BCEJICHHBIX U3BEYHO YIPaBIIAIOTCS OeckoHeuHbIMU CO31aTesIMU U UX
apTHEpaMHu, BECh 3TOT IPOLIECC IPOTEKAET B COOTBETCTBUH C MPENONPEACIICHHBIM MEXaHIU3MOM U B COIJIACHU C
IPaBUTALIMOHHBIMHU 3aKOHAMHU CHJIBI, SHEPTHHU U BemecTBa. OIHAKO BCEOOIINI CHIIOBOH 3apsig OCTaeTCs
3araJlouHbIM SIBIICHHEM; HaYMHAs ¢ yABTUMATOHHOM CTaIuH, Mbl XOPOILIO TIOHMMAaeM OPTaHU3aIHI0 MaTepHaIbHbBIX
TBOPEHMH, HO HAM HE COBCEM IIOHATHA KOCMUYECKas MPEIbICTOPHS yIAbTUMATOHOB. MBI yOSKIEHBI, UTO 3TH
JpeBHHUE CHIIBI UMEIOT Paiickoe mpoucxoxaeHne, 100 OHM U3BEYHO OOPAIIAIOTCs B HACHIILICHHOM [TPOCTPAHCTBE,
MIOBTOPSISl B THTAHTCKOM MaciuTade TouHble ouepTanHus Pas. XoTs 3TOT CHIIOBOM 3apsii MPOCTPAHCTBA —
NPEAIECTBEHHUK BCAKOM MaTepHaIn3alii — HEUyBCTBUTENEH K paBUTaluy Pasi, OH HEM3MEHHO pearupyer Ha
IPUCYTCTBUE HWXKHEro Past, ucxoas, 0ueBUAHO, U3 LIEHTPa HIKHEro Past 1 Bo3Bpamiasch B HETO.

2. ©ynkun OprannzatopoB Cuil 1 YpaBistonux DHepruei B mpeoOpa3oBaHuU MPOCTPAHCTBEHHOTO
NOTEHIHANA B PU3HYECKYIO PEAIbHOCTb.

Paiickue opranu3aTopsl cuil IpeoOpas3yroT NPOCTPAHCTBEHHBIN IOTEHIIMAI B U3HAYAIbHYIO CUILY, IPEBpaLlas 3TOT
I[OMaTCpHaJIBHLIﬁ MOTCHIHAJI B IICPBUYHBIC U BTOPUYIHBIC SHEPTCTUYCCKUEC IIPOSABICHUA (1)I/I3I/I‘-ICCKOI\/'I PCAJIBHOCTH.
Korz[a 9Ta SHEPrus JO0CTUTacT TEX ypOBHCfI, Ha KOTOPBIX OHAa HAYMHACT pC€arupoBaThb Ha Ir'paBUTAIUIO, ITOABIIAIOTCA
YIPaBISIOIINE SHEPIrUeH U B3aUMOICHCTBYIOIINE C HUIMH CYIIIECTBA PEXKUMa CBEPXBCEICHHOM, HAUMHAS
0ECKOHEUHbIC MAHUITYJISILIUU 110 CO3JaHUIO PA3HOOOPA3HbBIX CHIIOBBIX KOHTYPOB M SHEPTETHUECKUX KaHAJIOB IS
MMPOCTPAaHCTBCHHO-BPEMCHHBIX BCCIICHHBIX. Tak B MMPOCTPAaHCTBC BOSHUKACT MAaTCpPHA, a BMECTC C HEU U YyCiioBus#,
MO3BOJISIIOLIME IPUCTYIHUTh K OPraHU3alui BCEICHHOH.

3. eHOMEH CEerMEHTALUH SHEPTUU.

OTa cerMeHTalus SHEPTHHU MPEACTABISET COO0H )eHOMEH, KOTOPBIH JIO CHX MOp HE pasraiaH (pu3nkaMu
Hebanona. ['maBHast TpyAHOCTH 3aKIIOYACTCSI B OTHOCUTENILHON HEJJOCTYITHOCTH PaiicCKMX OpraHn3aToOpoB CHIL, a
JKUBBIC YIPABJISIOLUINE SHEPrUeH, IPAaBOMOYHbIE 00PAIaThCs ¢ IPOCTPAHCTBEHHON 3HEpruel, He UMEIOT HU
MaJIeHIIero MMpEeACTABJICHUA O MMPOUCXOKIACHUN TEX BUJI0B SHEPIrUr, KOTOPHIMU OHH CTOJIb HCKYCHO
MaHUITYJIUPYIOT.

4. Pajickue opraHU3aToOphl CHII SIBIISIFOTCS 3aYMHATEINSIMH JECATH Pa3INIHbIX BUIOB TYMaHHOCTEH, KOTOPbIE MOXHO
HaOJII01aTh BO BHEIIHEM IIPOCTPAHCTBE.

Patickue opraHu3aTophl CHII SIBJISIFOTCS 3a4MHATENSIMU TYMaHHOCTEH; B 00JIACTH CBOETO MPOCTPAHCTBEHHOTO
NPUCYTCTBUSL OHU CIIOCOOHBI MHULIUMPOBATH KOJIOCCAIbHBIE CHUIIOBbIE HUKIOHBI. [IprBeeHHbIE B JBIKEHHE, TAKHE
IIUKJIOHBI HEBO3MO)KHO OCTAaHOBUTH MJIM YKPOTHUTH 10 TEX MOP, [IOKA HE MPOU30HAET MOOUIH3aLINS
BCCIIPOHUKAIOIIUX CHUII, HeO6XOI{I/IMa$I JJ11 BOSBHUKHOBCHUS YJIBTUMATOHHBIX €IMHUI] BCCJICHCKOI'O BEUICCTBA. Tak
MOSIBIISIFOTCSL CIIUPAJIbHBIE U IPYTHE TYMaHHOCTH — 3BE3/1000pa3yolie JUCKH, IIOPOKAAIONINE CBETHIA TIPSMOTO
NPOMCXOXKICHHS U UX Pa3HOOOpa3HbIe CUCTEMbl. Bo BHEIIHEM MPOCTPaHCTBE MOKHO HAOMIOIaTh JECATh
Pa3IMYHBIX BUIOB TYMaHHOCTeﬁ, MMPpEACTABIAIOIINX CTAAUN HepBI/I‘IHOﬁ 3BOJIFOIIMHU BCCIICHHBIX, U OTH O6IHI/IpHBIe
SHEPreTHYECKUE TUCKH UMEIN TaKOoe K€ MPOUCX0XKIeHHE, KaK U Te, KOTOPBIE Jajld HaYaJI0 CEMU CBEPXBCEIICHHBIM.

Touka II. JlonoHuTEJIbHbIE CBEIEHUA 0 TYMAHHOCTAX

Touka A. TyMaHHOCTH CYIIECTBEHHO OTIMYAIOTCS IO pa3MepaM. HekoTophie 13 KPYIMHBIX TYMaHHOCTEH
BHEIIIHEr0 MPOCTPAHCTBA MOPOXKIAIOT 10 CTa MUJUIMOHOB 3BE31.

TyMaHHOCTH CYIIECTBEHHO OTIMYAIOTCS MO pa3MepaM, UTOTOBOMY UHCIIYy U COBOKYITHOM Macce 3BE€3IHOTO U
IUTAHETAPHOTO MIOTOMCTBA. 3BE3/1000pa3yrolias TYMaHHOCTb K CeBepy OT rpanuil OpBOHTOHA, HO B Mpeeiax
IIPOCTPAHCTBEHHOI'0 YPOBHSI CBEPXBCEJIEHHBIX, YK€ IMOPOIAJIa OKOJIO COPOKA THICAY 3BE3[I, HO 3TOT
3Be371000pa3yoInii IUCK BCE €Ille IPOI0JDKAET BRIOPACHIBATE COIHIIA, OOJBITUHCTBO M3 KOTOPHIX BO MHOTO pa3
MPEBBIIAIOT pa3Mephl Ballero cBeTuiaa. HekoTopeie U3 KpyNmHbIX TYMaHHOCTEW BHEIIHETO TPOCTPAHCTBA
MOPOKJIAIOT A0 CTa MUJLIMOHOB 3BE3I.

Touka B. TymMaHHOCTH HE UMEIOT MPSMOTO OTHOIIECHHUS K KAKUM-JIN0O aMUHUCTPATHBHBIM €UHHUIIAM
CBEPXBCEIICHHBIX.

TyMaHHOCTH HE HMEIOT IPSIMOTO OTHOIICHHS K KAKUM-TH00 aIMUHUCTPATHBHBIM €IMHUIIAM, TAKUM KaK MaJIbIe
CEKTOpa WX JIOKAJLHBIE BCEIICHHBIE, XOTSI HEKOTOPHIC JIOKAIbHBIEC BCEJICHHBIC U OBLITH 00pPa30BaHBI U3 OHOU
TymMaHHOCTH. Kak/ast JoKallbHast BCEJIGHHAS OXBATHIBAET POBHO OJHY CTOTHICSIHYIO YACTh BCETO YHEPTETHIECKOTO
3apsijia CBEPXBCEICHHON, HE3aBHCUMO OT TYMAHHOCTH, H0O SHEPTHs OPraHU3yeTCsl He TYMaHHOCTBIO, — OHA
pacrpenensercs o BCceil BCEJICHHOM.



Touka C. He Bce cimpaiibHble TYMaHHOCTH YYaCTBYIOT B 3B€371000pa30BaHHH.

He Bce cimpalibHbIe TyMaHHOCTH YYacTBYIOT B 3B€3/1000pa3oBaHuH. HekoTOphIe COXpaHWIA KOHTPOJIh HA
MHOTHMH 3BE3/]JaMH U3 YUCIIa CBOCTO OTCIIMBIICTOCS 3BE3HOT0 TIOTOMCTBA, U MX CIIApalieBUIHAs (hopma
0OBSICHAETCS TEM, YTO 3BE3/[bl BBIXO/IAT M3 PYKABOB TYMAHHOCTH TECHBIM CTPOEM, HO BO3BPAIIIAIOTCS Pa3HBIMH
MYTSMH, TIOOTOMY HX JIETKO HA0II01aTh B IEPBOM CIIyYae M CIOKHEE TOT/a, KOTJa OHA BO3BPAINAIOTCS B
TYMaHHOCTb, Pa30pOCaHHbIC Ha OIPOMHEIC PACCTOSHUSI OT €¢ pykaBa. B Hactosiiee Bpemsi B OpBOHTOHE MaJio
3Be37000pa3yroInX TYMAHHOCTEH, XOTsI AHApOMeIa, HaXOIAIIasICs 3a MpeIeIaMu 00NTaeMON 9acTH
CBEPXBCEJICHHOW, OYECHb AKTUBHA. JTa JlaJieKasi TYMAHHOCTh BUJHA HEBOOPYKCHHBIM TJIa30M, M KOT/Ia BbI CMOTPHUTE
Ha Hee, 3ayMalTeCch Hajl TeM, YTO BUIUMBIH BaM CBET OKHHYJI 3TH JAJIbHAE CBETHJIA IIOYTH MUJLIHOH JIET TOMY
Hazal.

Touka D. Mueunslii [TyTs cOCTOUT 13 OTPOMHOTO YKCIa TyMaHHOCTEH; HEKOTOPBIE U3 KOTOPBIX B PE3YJIbTATEe
NepeyCcTpoicTBa HAIOMUHAIOT O0JIaKa, Takue kak MaremtanoBo O0ako.

lNamaktrka Muteunsiit [IyTh COCTOUT M3 OTPOMHOTO YHCIIa OBIBITHNX CHUPATHHBIX U HHBIX TYMaHHOCTEH, MHOTHE U3
KOTOPBIX 10 CUX IIOP COXPAHSIOT CBOIO M3HAYAIbHYIO KOH(Urypauio. OQHaKo B Pe3yJIbTaTe BHYTPEHHUX
KaTacTpo( ¥ BHEIITHETO MPUTSLKEHHUSI MHOTHE U3 HUX MIPETEePIIeNId CTOJIb 3HAYUTENIBbHYIO AeopManmio u
HCprCTpOﬁCTBO, YTO 3THU OI'POMHBIC CKOIUVICHUA HAIITOMWHAKOT T'MTAHTCKHUC CBECTANIUCCA MACChI APKHUX COJIHIL —
Takux kak MaremnanoBo O6xaxo. [1lapoBo# THT 3BE€3THBIX CKOIUICHHUH SBISIETCS JOMUHHUPYIOIIMM y BHEITHIX
rpanul; OpBOHTOHA.

Touka E. MHorme 3Be31HbIe 001aKa OpBOHTOHA CPABHUMBI C TYMaHHOCTSIMHA. Ho MHOTHE M3 3BE3THBIX 00JIAaKOB
COCTOSAT TOJIBKO U3 Ta3000pa3HOr0 BEILECTBA.

OOmmpHbIe 3Be3/1HbIe 00aKka OpBOHTOHA JOKHBI pACCMATPUBATHCS KaK MHIMBHyalbHbIE CKOIIJICHHUS BELIECTBA,
CPaBHUMBIE C OTAEIbHBIMU TYMAHHOCTSIMH, KOTOPBIE HAOJIIOJAI0TCS B PETHOHAX IPOCTPAHCTBA 3a MpeieIaMu
Mneunoro [Tytu. Ho MHOTHe 13 Tak Ha3pIBaeMbIX 3BE€3HBIX O0JIAKOB COCTOSIT TOJIKO M3 ra3000pa3HOro BEIIECTBA.
HemocTrkuMo orpoMeH SHEpreTHYeCKU TOTCHIIUAT STHUX Ta30BbIX 00JIaKOB. YacTh 3TOTro MoTeHIMAaa
3aXBaTBIBAETCS] COCETHUMH COJHIIAMHU U Tepepacipe/IeiieTcs B IPOCTPAHCTBE B BUE COJIHEUHBIX U3IYUEHHH.

I11. Bogoponnbie 001aKka MPOCTPAHCTBA — HICTOYHUKH 3HEPTUH

Ha naganpHbIX 3Tanax MaTtepualn3aliy BCEICHHOM M0 BCEMY IPOCTPAHCTBY PacCesiHbl OOIIMPHBIC BOAOPOIHBIE
o0J1aKka — TaKKe K€ CKOIJIEHUs] KOCMUYECKOH BTN, KAKHE XapaKTepU3yIOT CEroJHsI MHOI'ME PErHOHbI JallbHErO
MIPOCTPAHCTBA. 3HAUMTENIbHAS YaCTh OPraHU30BaHHON MAaTEPHH, Pa3pyIIaeMoi U pacIbIIIeMON MBLIAIOIIUMHU
COJIHLIaMH B BUJIE JIyYHMCTOM SHEPTUH, N3HAYAIBHO MOSBUIACH B TAKUX JPEBHUX BOAOPOAHBIX 00IaKax
npoctpancTBa. [Ipy HanMuMKu HEKOTOPHIX HEOOBIUHBIX YCIOBUI aTOMHBIN paciaj] HabJIroAaeTcs TaKKe B sIpax
KPYITHBIX BOJIOPOJHBIX Macc. M Bce 3TH MPOIECCH CTPOSHHUS M Pa3pyIIeHHs] aTOMOB, ITOJI0O0OHBIE TeM, KOTOpPbIE
MPOKMCXOST B PACKAIEHHBIX TYMaHHOCTSIX, COIIPOBOXKIAIOTCS BBICBOOOMKIEHUEM TIOTOKOB KOPOTKUX KOCMUYECKUX
Jy4ed, HeCYIIMX JYYHUCTYIO SHEPTUI0. DTUM Pa3sHOOOPa3HbIM M3JIyYEHHSIM COIIYTCTBYET HEM3BECTHBIN HA Y PaHTHH
BUJ IPOCTPAHCTBEHHOW SHEPTUH.



