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1. N'MnoTe3a o6pa3oBaHUA MaTEpPUKOB Ha 3emsie U MOpen Ha
JlyHe.

[Ila C.B.

JIyHa 1 3eMJid 110 UyTh-UyTh Pa3/ieTaloTCA U 3aTOPMaKUBarOT CBOE
BpallleHue.

A Hecko/bKO MpJ, ieT Ha3aj, JI u 3 ObLIM HAaCTOMBKO O/IU3KM, UTO CYTKHU Ha
3em/ie paBHS/IMCE 000poTy JIyHBI BOKPYT 3emiu. JI 1 3 Bcerga ObLH TTOBEPHYTI
JPYT K APYTY OAHOM CTOPOHOU. ECTeCcTBeHHO, UTO LieHTpasibHble yactu 3 1 JI
ObL/IM CMelleHbl IPYT K APYTy ¥ He HaXOAWINCh B TeOMeTprUUeCKUX IieHTpaX. OTO
TIPUBOJUJIO K BbIITyUMBAHUIO MaTePUKOB 3eMJIU B CTOPOHY JIyHbI. AHa/IOTUUYHBIe
TpoLiecChl MPOMCXOAWUIN Ha JIyHe, HO oHa Oblsla 60o7ee XOIOAHOM, UYTO TIPUBOJUIIO
K 00pa3oBaHuI0 IyHHbIX Mopel. (KcTatu, MHe TyT mojcka3aa marsdmitri
Mozepatop u3 «Bcsi dusurka» sfiz.ru, 4To coBeTCKHe yuéHble JOKa3aau, UTo
Kaxkzible 160 MU/I/IMOHOB JIeT MaTepUKU COMDKAIOTCS U PacXoAsSTCs. 3HAUUT
conmkaercs U yaansercs v JIyHa ot 3emd. Ypa!!!l ))) A ABcTpanuiickue yuéHble
CUUTAIOT MepUos, CXoxxaeHus-pacxoxaeHuss marepukoB 300-500 MUIITUOHOB J1eT.

https://lenta.ru/news/2022/10/03/ocean/

A 12.10.2022 yuéHble OCTPOUIN MO/Jie/Tb ylaaeHus-COnKeHus: 3eMid U
JIYHBI: https:/lenta.ru/news/2022/10/12/farfarmoon/

Kcratu, mioiaib MaTepUKOB TIPUOIU3UTETLHO COOTBETCTBYET AUCKY JIYHBI.
W cooTBeTCTBOBAJIO paHbIIIe.

Korpga JlyHa otganuiachk, 1eMCTBUE STUX CUJ YIalo, U eUHbIA MaTepPUK CTasl
pacKa/bIBaTbCS.

B 3TOoM mpoliecce 3aMeliiaHa He TOMBKO CHUJIa MPUIMBOB (MHaue Obl BTOpOM
MaTepHK 00pa3oBasicst Obl C pyroli CTOPOHBI 3eMJIN), HO U CMeIlleHHe sifipa
3eMsu K 6sn3Koli JlyHe. TTocsieqHee 00yC/10BUIO HamMuye OJHOTO MaTepHKa.

Cwuibl IpU/vBa AEUCTBYIOT C IBYX CTOPOH 3eM/iv Wiv JIyHbl, a npu
commxeHNM 3eM/u U JIyHbI TIPOSIBJISIIOT Ce0st cuibl ApXyMe/ia, ITOTOMY MaTepUKH
3ems 1 MOPs1 JIyHBI C OHOM CTOPOHBI HALLIUX LLIAPHUKOB.

Bbau3ocTsk sipa K OAHOW 4aCTU KOPbl 3eMJIU BbI3Ba/IO e€ HarpeB U MOJbEM, a
MIPOTUBOIOJIOKHASL CTOPOHA OXJIaUIachk. DTUM >Ke MeXaHU3MOM MOXXHO
00BbSICHUTH (POPMHUPOBaHUE TaKOW CTPYKTYPbI KOPBI, UTO [0 CUX MOpP MaTepyKam
JamMeTpabHO TTPOTUBOIONOKHbI OKeaHbI. (A MOXXHO 0OBSICHUTD
(opMUpOBaHMEM MOJ, OKeaHaMU CBOUX CTPYKTYP, MOA0OHBIX MaTepUKaMm, TOJbKO
JIPYTUX, MOXKeT ObITh 00/1ee TSXKE/BIX.)


https://lenta.ru/news/2022/10/12/farfarmoon/
https://lenta.ru/news/2022/10/03/ocean/

Mg 1ymaem, uto Ha JIyHe He 0Opa30BaMCh BO3BBIIIEHHOCTH, TIOCKOJIBKY Y
JIyHBI OYeHb TOJICTBIU CJIOU KOpPHBI. [10X0Ke, UTO U BHYTPH O4eHb MaJIeHbKUM
LIIapMK Marmbl, B KOTOPOM HaxOAATCS i4pO. JlyHa HAMHOTO X0/I04Hee 3eMIIn.

CoJHLle cuibHee MpUTArMBaeT 3eMiro, ueM JIyHa; HO y nipyuTsykeHus JIyHbI
OonbIlnii rpaIieHT CUbl (BTOpasi IPOM3BO/HAs TIOTeHIIMasla TPaBUTALIUMN).

EcTb e1é ogHa 0c06eHHOCTh:

eC/IM BHUMAaTe/IbHO TIOCMOTPEeTh Ha MaTepUKH, KAKUMHU OHa ObUTH paHbIlle, a
paHbIlle BCe MaTepPUKHU J0/DKHBI ObLTM 00pa30BbIBaTh KPYT. A OHM 00pa3yoT
MOTYMeCSILl, Ja’ke C YY6TOM HeZJaBHO OTKPBITOro Mareprka «HoBas 3emanaus».
Il Kpyra He XBaraeT ellé OJHOro MaTeprKa Ha BOCTOKe, BMeCcTo Mops Tetuc.

bynem rckatb! (Y>ke OTKpbI/TM U MaTepUK BOKPYT [ peHnaH M. )

14.10.2023 nipouésn 06 oTKpbITHN MaTeprKa [ToHT Mexxay Anonueli 1 HoBoii
3enanauen. YetBepTh THXOro oKeaHa 3aHUMaJl.

https://lenta.ru/news/2023/10/11/plate/

A MoxkeT ObITh JIyHa Oblsla He B OIHOM TOUKeE, a XOZW/Ia B BU/Ie TIO/TyMecslia
WM TI0 KPYTY, TOrAa BMecTo Mops TeTrca Mareprka Obl He Ob110. BCé MoxkeT
OBITh.

l , MOPE 3KE’E|TOp
[' TETWUC

XoTesioch 6bI TIOBHUMaTeIbHee paCCMOTPEeTh ,qpyroyl PUCYHOK:


https://lenta.ru/news/2023/10/11/plate/
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Ha HEM MaTepUKH TO CXOAATCS, TO pacxoAsaTcst. [Toxoxke JIyHa To rpub/vKanachk
K 3emsie, TO yjassijiach.

Npero noaxBaTuivu MacChl:
http://www.sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1504858840

Cepéra
AranemMuK

] OTcyTCcrByer

CoobuleHwid: 857

2aperncTpupoBaH:

22.03.2017

Mon: ¢f

'noTeza ob6pa3zoBaHMA MaTepeKoB Ha t“-’f MeuaTs
3emne u mopei Ha JlyHe.
08.09.2017 spemna 11:20:40

MyHa 1 3eMNA Mo YyTb-UYyTh PAZNETIHOTCA W 33TOPMAMWEANDT CBOE BPalLEHWE,

A HECKOMBKO MApA NeT Hazad J 1 3 Gbink HACToNbKO GRMSKK, YTO BpalleHWe 3eMaN PAEHANOCH NepUody BpalleHua NyHsl BoKpyT
3emnun. N1 3 Beerga Goinv NOBEPHY T APYT K APYTY OAHOW CTOPOHOA. MPUAMBHBIE CWnbl JTyHb W MOOHANW OPEEHWA MaTepUK Had
MOPCKUM OHOM, 3 NMPWIWBHbIE CUAbl 3eMNK oBpa3oBani Ha BUOMMOR CTopoHe JyHbl MOpA.

KCTati, nnowais MaTepUKoE NpUBAMSMTENbHO COOTBETCTEBYET AMCKY JlyHbl. MNK COOTBETCTEBOBAND paHblue.

Koraa NyHa oTAanunach, AeMCTBUE NPUIMEHBIX CUA YNAN0, W e4WHbIA MaTEpUK CTan pacKanblBaTbhcA.

Bcem c4acTbA W 340p0BbA!


http://www.sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1504858840

BUTANTUA TPYBMH

Axanemunk Re: NMnoTesa obpasosaHuA —
***** MaTepeKoB Ha 3eMJIE U MOpe# [ | MMeuaTb
E] OTCcyTCTBYET Ha JlyHe.

Reply #3 - 15.03.2020 Bpema
06:08:28

CoobLlieHuii: 284 Cepere.

3aperucTpMpoBaH:

12.01.2020 3710 uTo BCe??? Cynep KpaTKoe 1ManoXeHune Tesncos??? XoTa Ha yM npuluia noroeopka uau
Mon: (9 nocnosuua: KpaTkocTb, cecTpa TanaHTa.

Y reonoroe v dwunocodoe, 310 6bin 66l TPaKTaT Ha NONCOTHIO CTPaHWL Unu GonbLlue.
OAnvH feTckuid Bonpoc: Y Hac o6pa3oBanuce ropbl, a MOYEMY Ha JiyHe Toxe He o6pazoBanuch
ropol, a Mops. MexaHunka To ogHa Mo vaee.

W oryG/iMKOBa CTaThIO:
http://www.sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1584259720
IIpy3bsi, TIO/Ib3YUTECh WAesIMU, HO CYMJIMHHO,KOHCAaWHCHO. B o611jeM, 110 COBeCTH.

Ecnu cefiuac paccrosiaue ot 3emiiu fio JIyHbl 380Tbic.KM, 1 060poT JI BOKpyT 3
28 nHelt, To 110 3aKoHy Keriiepa, uTo6b1 060poT 6611 1 cyTKM (24uaca)
PacCTosIHUE TO/DKHO OBbITh 41ThIC.KM. 3-J1 MMeloT cooTHoIIeHue Macc 81:1,
nostomy 1/82 (paccrosinue ot Llentpa Macc 3-JI go ['eomeTtpuueckoro LleHTpa
3emin) 41/82 = 500.km. Tak ecau Lentp 3emnu 6611 cmeltiéH Ha 500KM, HEYXKTO
TOBEPXHOCTb 3eMJIU He MOIJIa IPUIIOAHATHCH Ha 2KM?

Korga JlyHa otouia v Aapo 3emiu BepHy/nocCh K ['eomerpruueckomy LleHTpy
3emnu, KontuHeHT MHAMI0 «pBaHy/1o» oT Adpuku Ha CeBep.

(TTom nauiickom okeaHe 66110 Aapo 3emun.) A emnié v JlyHa Mor/ia 3aKpbiBaTh
OO61mii Matepuk ot ConHila.

Kcraru, Bozma-To Toxe Obl1a cobpana Hag O61mM MarepukoM. I[Toxoxke 6osbliie
OHa-TO 1 0Opa3oBasa ciensl Mopst TeTuca.

Pacuét sHepruu JIyHHOTO B/IMSIHUS Ha 3eMIIIO.

Pabora paBHa cu/e Ha paccTosiHve. M MOIIHOCTH Ha Bpemsi. B3siB cuny
ITpuTspkenus JIyHoii 3emin Ha IpUMeEpPHO paguyc 3emiu rmoayurm 1077k 5To B
MUJLJTUOH pa3 bosibliie BAUSHUS aTMOC(epPHBIX SIBJIeHUM 3a Te Ke 7 CYyTOK, a
nmenHo 10"°Br * 7cyTok = 10° [I)k. [Ta 9TO ¥ Tak IMOHATHO, HUKAKOM IIUK/IOH He
ToAHUMeET 3eMHYI0 Kopy Ha 30cMm, kKak JIyHa, uiu 10cm, kak CosHie.

1.2. OGHapyXeHbl cneabl «Ten» - NNaHeTbl, ynasLliei Ha 3eM/1o
n obpasoBaBLuen JTyHy.

IIIa C.B.


http://www.sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1584259720

Cnenpl T1aHeThl Ter 0OHapYy»KeHBI MO, MaTePUKaMU. JTO MOTJIO ITOPOAUTh
oOpa3oBaHHe CaMUX MaTePUKOB U UX TTOCTOSIHHOE T/IaBaHWe Ha TMTOBePXHOCTU
Marmal.

B cnyuae ¢ nagenveM Teu 1 nor/oljeHus eé 3emiiéid, He TpeOyeTcs oueHb
6rm3koe ripubmkeHye JIyHbl K 3emiie A5t oOpa3oBaHHUs MaTePUKOB. BrioHe
BEPOSITHO, UTO B 3TOM CJly4ae, /ijisi 0Opa3oBaHUs MaTepUKOB JIyHa COBCeM He
HY>KHA.

A BOT [i151 ABMO>KeHUS] MaTepUKOB JIyHa Hy)kKHa. Tak ke, Kak eé TipubmmkeHue
U y/laJieHre HY>KHO /1J1s1 00bsiCHeHUs TTePUOJMUeCKOT0 CXOXKIeHUSI U PACXOXK/IeHUSI
MaTepUKOB.

Tak >xe B ciiyuae ¢ Teeli iepBoHauaibHBIM MaTePUK MOT ObITh B BU/Ie KOJIbLIA,
a He CIUIOLIHOIO JUCKa.

[1pu rpaBUTAaL[MU CYLLIECTBYIOT YCTOWMUUBBIE MOJIOXKEHUS TPEX TeJ B BUJE
TPaBU/ILHOTO TPEYroibHUKA. EC/v B34Th 3a OCHOBY TaKOI'O TPeyrojibHUKa
CouHile ¥ 3eMJTH0, TO TaKWX MPaBWIbHBIX TPEYToJbLHUKOB OyzieT 2. [1peronarato,
YTO B OZJHOM BHEILLIHEM BepilvHe 3apoaunach JlyHa, a B pyrou Tes. Tes ymasa Ha
3emstto, a JIyHa cTasa BpamarbCsi BOKPYT 3eM/IM. ITUM MOXXHO OOBSICHUTD BCe
Hab/mrojaeMblie (DAKTHI.

1.3. ECTb eLlé noam ¢ TaKUMU e uaesamu.

Ha caiite «HoBast Teopusi» HeflaBHO Halllén coobieHue ot 19 mekabps 2011
rozsia Bukropa fIlHoOBMUa C TeMM Ke H/IesIMU O JBU)KEHUM MaTepUKOB 3eMJTH T10/]
nerictBreM JIyHbl. BOT ccblika:
http://www.newtheory.ru/astronomy/o-prichine-dreyfa-materikov-t1513.html

A cBoro rurioresy BoiABUHYN B 2015 roay. [TpouurTan xe vaen Bukropa
SlHOBMUA MOC/Ie NpUAYMaHHOM MHOKO TUIOTe3bI U TOMBKO 19 mast 2024 ropa.

2. NnaHeTbl U lNosdca acTepongos.
ITa C.B.

2.1. Npasuno Tuyuyca-bopge.

[Ila C.B.
ITpaBuno Turmyca-boge, onuckiBaroiiee 3aKOHOMEPHOCTh paJuiyCoB 0pouT
TJIaHeT, MOXKHO MOCMOTPeTh B BUkureauu.py:
https://ru.wikipedia.org/wiki/ITpaBuno Tuiinyca — bogpe
B 00111eM, 0HO KOHCTaTUPYyeT reoMeTPHUUECKYFO ITPOrPeCCHIO TITFOC
KOHCTAHTY /IS PaiIlyCOB OPOMT I/IaHeT.



https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%BE_%D0%A2%D0%B8%D1%86%D0%B8%D1%83%D1%81%D0%B0_%E2%80%94_%D0%91%D0%BE%D0%B4%D0%B5
http://www.newtheory.ru/astronomy/o-prichine-dreyfa-materikov-t1513.html

Teoperuueckoe obocHoBanue (I11Ia C.B.).

Bynem cuuTaTh, UTO MJlaHeThl 00pa30Ba/MCh M3 ra30-MbLIeBON TYMaHHOCTH C
Oy/IbDKHUKaMU BOKPYT OAMHOUHOM 3Be3/bl. [1jis TPOCTOTHI PUMeM, UTO
TYMaHHOCTb TIJIOCKasi C TIOCTOSIHHOM TOMIMHOM h=const. [TaHeTkI OyayT /1eTaTh
Mo KpyroBbiM opoutam. O6pa3yroTcsi OHU U3 KoJjiel] TYMaHHOCTH C BHYTPeHHUM
PaIiyCOM Ryyyrp ¥ BHEILIHUM PAJIUYCOM Rypen. 17151 IPOCTOTHI Oy/1eM Ha3bIBaTh
ouepe/HYIO TIJIaHeTy 3eMJIéi. YCI0BHBIN paJuyC poAuBILelics TiaHeThl OyzieM
0003HaYaTh Isevs. [LIOTHOCTL TYMaHHOCTH  0,,,, ¥ IVIAHET 0, TOCTOSHHBL

Beegém kosppurment k: R, =k-R

gHeuwl eHymp *

3
3akoH Kensepa. %: const , T= M?R , rne R — pagnyc, T — niepuop
BpalljeHus U V — CcopocCTh BpaijeHus. Tot ke 3akoH uepe3 R u V

RV?*=const

PaBeHCTBO MacCC Ko/blla TYMAHHOCTH U 3eMJIM.

Py (K*—1)R; h:p3w4—ﬂr3 , KOpoue

@Hymp 3 3emn

r.,..=const 3/(1(2— 1) RiHymp

WuTterpanbHbI MHBapUaHT IlyaHkape-KapraHa.
B Bukunegun.py Uurerpasn [lyankape — Kaprasa /711 3aMKHYTOro 1jyk/a C:

$ (> m,v,dx,—Hdt)=const Bypem Gparb LUK/ [IPY BPEMEHH t = const
C i

(dt=0), maccax yactruek m; = const ¥ LUKy C, NpOXOASILEeMY BHEIIHEMY,
BHYTPEHHEMY U Pa/IMa/ibHO OT BHEIITHETO K BHYTPeHHeMY paZinyCy U 00paTHO.
JTO C OHOM CTOPOHBI, a C IPYrOu yisi 3eMJIA 10 BHEIIIHEMY PaJInyCy. ITO
yTIpolijeHHe, KTO X0UeT, MOXKeT B35ITh MHTerpasibl 110 BceMy 00bEMY KoJiblia U
1mapa 3em/u, pa3buB UX Ha LUK/IbI ¥ TPOMHTerprpoBas B Buge [ ¢ ... JIuuHo
MHe ¥ 3TOr0 JOCTaTOYHO.

Yura Keruiepa /151 KoJiblia TYMAHHOCTH U painyca 3eMJIu U
COOTBETCTBYIOIIMX CKOPOCTEH, TTOTyUUM:

gg(z mv,d x;)=22 M(R e V guers— Renymp V armp) = €05t (VK= 1) Ry

eHew ' eHew 8Hymp 8Hymp
C

constV. r. —=const+\r

3emn " 3emin 3emn

r., =const(vVk— 1)2 R,


https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB_%D0%9F%D1%83%D0%B0%D0%BD%D0%BA%D0%B0%D1%80%D0%B5_%E2%80%94_%D0%9A%D0%B0%D1%80%D1%82%D0%B0%D0%BD%D0%B0

[IpupaBHsieM paauycChl 3eMJ/Id, MOTyYeHHbIe U3 COXpPaHeHUs1 MacC U
Nuterpana IlyaHkape, ojiyuum BhIpakeHue /1jIs1 BHYTPEHHero pajuyca KoJblia

TYMaHHOCTH:
2

R = const —————
8Hymp 6
(Vk—1)
[TepemeHHBIX 3, a ypaBHeHU 2, MO3TOMY 00aBUM el1jé OJHO ypaBHEHUe.
[TnaneTa — 3To el He COBCEM T/IaHeTa, a MPoToIlaHeTHOe 0bnako. U ero

pPaanycC OOJDKEH OBITL B IMOJIOBUHY OT LIWMPHHBI KOJIblld, TO €CThb:

r —@R

sema 2 @HYmp

OTa cucTtema Bcerjia Oynet uMeThb pellieHue /s K.

KT0 X0ueT, MOXKeT ToCUnTaTh IoTouHee. JIMbo /151 TepeMeHHbBIX TOIIUH
TYMaHHOCTH, MO0 U3MeHsieMbIX TVIOTHOCTeN U T.7.

[IpypaBHSIB BHeLLIHWE paJuyChl KOJIel] OAHUX KOJel], K BHYTPeHHUM JIPYTUX,
MOJTYUYMM reOMeTpUUeCKYH0 MPOrpeCCUl0 MIFOC KOHCTAHTY.

OTO BCE XOPOLLO, a I7e Ke B KOJIbL[e TYMaHHOCTH HaXOAUTCS cama IyilaHeTa?
Keriiep yTBepskzaaer, uto V?R=C’=const
) o

Macca ryiaHeTbl paBHA Macce KOJbLia TyMaHHOCTH
_ 2 1\ p2
Mna=p,,. 7 (k’=1)R,,. h
A CyMMa UMITy/TbCOB TOHKHX TO/IKOJIel] TYMAHHOCTH /10 POKZIeHHs! TIIaHeThl
JI0/KHA PABHATLCS MMITY/ILCY TUTaHeTHl.

I/IMHYJ'IBC KOJIbllda pdB€H UMITYJIbCY II/IaHEThI C panyCOM Op6I/ITbI R.

mym

Torma
“Ragmo “Rapmp 1/2 4 32 3/2
" de:Rf 2'7z’h/0mijcjo}2 dR:gﬂthmyMCo(k _I)ReHymp

6Hymp 8Hymp

— 2 2 -1/2
MnaV,=p,,.7(k=1)R,, . hC R
[Tonyuaem paguyc niaHeTsl R OTHOCUTEIBHO BHYTPEHHero pajuyca KoJjblia
TYMaHHOCTU Ry :
(3 k-1
- Z k3/2 1 gHymp

2

UTor: Mbl o/yyniv NOCTOSIHHBIA KO3 @ULIMEHT k 3aBUCMMOCTH
TOJIOKEeHUS TIJIaHEeThbl, OTHOCUTE/TbHO BHYTPEHHEr0 paZiyca KoJjiblLia, U3 KOTOPOro
dbopMUpyeTCs 3Ta IJlaHeTa.



[TycTh a; OyZ1eT pacCTOSTHUEM MEXAY BHEIITHUM paguycoM (i-1) -if riaHeThl U
BHYTPEHHUM PaJIAyCOM i-U IiaHeThl. A b; BbIpakaeT 3aBUCUMOCTD k OT
TJIOTHOCTH Y TOJILLIMHOM i-TO KOJbL]a TPOTOIVIAHETHOTO MCKaA.

Torma o0iijee BbIpaykeHHe ZJIsI pafiyca i-i TiaHeTh:

R.=a;+b,kR,_,
[1py MOCTOSIHCTBE TJIOTHOCTU U TOJIIMHBI TIPOTOTVIAHETHOT'O AKcKa bi=1.
W nipy Hy/neBbIX PaCCTOSSHUSX MEX/1y KOJIbL[aMU MPOTOIJIAaHETHOTO AUCKA

a;=0. ITonyuaem Rl:A+Bki . JTO U eCThb 3aBUCUMOCTb Tuuyca-boge.

2.2. MNosica acTepouaos.
ITa C.B.
B CosHeuHOM cucTeMe CHauala UAYT 4-e Nérkue IJIaHeThl, TTOTOM TSThIM
TOSIC aCTEePOMJOB. 3aTeM UAYT 4-e TsKEbIe TIaHeThbl, 111 KOTOPBIX 4-e JIETKue
MOJXHO He YUUTBIBATD, U OIIATH I10AC aCTE€PpOHA0B.

(ITotom UayT 4 11/1aHETHI U TOSC, Y KOTOPBIX MJIOCKOCTh BPAILLEHUS CUITBHO
OT/IMYAeTCs OT MPebIAYIIUX MIaHeT. A TIOTOM, MTOX0Ke, TIOUAYT 4 MIaHeThbl U
TosiC, KOTOpble OyAyT BpalljaThCsl B IPOTHUBOMO/IOKHYI0 CTOPOHY. HO 3TO TO/IBKO
ruriotesa. A ckopee Bcero, 4-s1 naTépka (4 rjiaHeThl U TOSIC aCTePOUIOB) Oy/ieT 13
CyTIep-TUraHTOB, a TOJILKO 5-51 TIATEPKa OyzieT BpalljaThCsl B TIPOTHBOIIO/IOKHYIO
CTODPOHY.)

[IpocnexxuBaeTcss 3aKOHOMEPHOCTb: U3 ra30BO-TbIEBOM TYMaHHOCTH
(hopMUPYIOTCS 4-e TOUeuHbIX 00beKTa, a y 5-ro cpopMHUPOBATLCS He TI0/TyYaeTcs.

Tak 1 B MaTeMaTHKe: YpaBHeHUS 710 4-ii CTereHU MOT'yT ObITh BhIPa>KeHbI
yepe3 UX KO3 UIIMEeHThI B aHaTUTUYeCKUX (PYHKIIUSAX, a C 5-U U BbIIlIe
CTereHsIMHA — HeT.

OOBsicHeHHeM 3TOMY MOTJIO Obl OBITH OTCYTCTBUE UETKUX pellieHUu Mojeseit
KOHLIEHTPALMY Ta30-Tbl/IeBOM TYMAaHHOCTH /151 5-T0 00BeKTa.

JlaBauTe aHA/IM3UPOBATH!

Ectb 6oee MeHee MOCTOSIHHBIN KO3(PGHUIMEHT K, CBSI3bIBAIOIIMI BHEIITHUM U
BHYTPEHHHMM paJiiyChl KOJIbl]a TYMaHHOCTH, 0Opa3yroII1ii CHavuala
MIPOTOTI/IAaHETHBIM 00BEKT, a 3aTeM U I/laHeTy. BHeIllHWM paZijiyc OfHOTO KOJblja
MOJKeT He COBIa/IaTh C BHYTPEHHUM ciiefytolero. Tak ke ¥ k Mo)KeT U3MeHSITbCS
B CWJIy Pa3/INUHbIX [PUYKMH.
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Ha miaHeThbl ¥ IpOTOI/IaHETHbIE 00BEKTHI MOTYT BO3/I€eICTBOBATh CaMble
pa3/inuHble (aKTOPBI. YUTs 3TO, HaZIO /151 i-U JIaHEThI UCKAaTh YCTOWUKBBIE
pelleHrs XapaKTepUCTUUeCKOTO YPaBHEHUS -1 CTEeIeHu:

aiki+ai-1ki'1+...+a1k+ao=0.
,Z[O 4 cTereHu MHOTOUWIeHEI PelIar0TCA. " pelleHnsA dHa/IMTUYHbIE U IVTIaJKHe.

A BOT yXe y 5-U CTeleHH! pelleHUi HeT. TaM MOXKeT BCEé MPOUCXOUTh
Herpe/cKasyeMo.

[ToaTomMy BMecTO 5-i1 MylaHeThl 00pa3yeTcs TosSIC aCTepOUIOB. XOTh 5-5
TlaHeTa ¥ MOorvia 3apOJIUThCsl, HO TIOCTOSIHHAsI KOTO-BacUsl pa3Bajiuiia Obl
MPOTOIJIaHeTHOe 00J1aKo.

C I’OHI/ITepOM " AdJjibllle, TVIaHETAMU T'MI'dHTdMHU, g YK€ DA3bACHEHUS OdJl
BBIIIIE.

[Toxorke, YTO MpaBUJIO PaACIIPOCTPAHACTCA M Ha CITYTHUKU I/1aHeT. Tam Toxe
HeCKOJIbKO CITYyTHUKOB, a IIOTOM KOJ/1bLia, Kak y CatypHa u FOnurepa. IIprunHbl Te
Xe.

A ceruyac Haya/iM OTKPbIBATh IJIAHETHI 3@ BTOPBIM T10SICOM acTeporioB. OHU
nieXkaT He B TVIOCKOCTU OMDKHUX T/IaHeT. DTUM U 00BbSICHSIeTCs, TIoUeMy
npe/IbIAyIIKe T/IaHeTbl 0CO00 He BAUSIIOT Ha HUX. U 1oxoxke, UTO OMSITh TOC/Ie
YeTBhIPEX MUIAHET TTOMJET TOSIC aCTEPOUJIOB.

MO)XHO TIpe/II0/I0KUTh, UTO 3a TPeThel UeTBEPKOU I/IaHeT + T0sIC, B Cydae
HeCTaHIAPTHBLIX XapaKTepHUCTHK MPOTOIIAHETHOrO 00/1aKa, MOTYT OBIThH eIllé
niaHeThl. [T0CKO/IbKY B HUX XapaKTepUCTUYeCKUY MHOTOU/IEH COZEP>KUT pa3HbIe

k.

2.3. CBA3Ka 3emnA - JlyHa.
[Ila C.B.
[TpaBmomno06HBIMI MHE Ka)KyTcsl 2 BapHaHTa 00pa30oBaHus JBOMHOM
riaHeTbl 3emsiga — JlyHa.

1) B rpaBUTallMOHHOM M0JIe €CTh PelleHre /i TPEX TOUeK B BUJe
npaBu/IbHOTO TpeyronbHUKa. CosHile-3emiisi-/IyHa 06pa3ytoT 3TOT TpPeyro/ibHUK.
ITocne uero 3emss u JIyHa Mor/iv 00be TUHUTHCS.

2) Ilpu KOHeHCAlUM U3 Ta30BO-MbUIEBOM TYMaHHOCTHU MOT MOSIBUTHCS
00BeKT C oueHb OOBIIIMM MOMEHTOM BpallleHUsi. TOT MOMEHT MOT
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ONTUMU3UPOBATLCSA B 2 CBSI3aHHbIE TOUKW. ITO 3eMs U JIyHa. UToObI 0fHOUHAs
TJlaHeTa He Bpailljajaach CUIIKOM ObICTPO, YaCTh MOMEHTA yIilJla HA MOMEHT
BpaiLieHus JIyHbl BOKPYT 3eMJIU.

OTcyTCcTBUE IBOMCTBEHHOCTH Y MepKypus 1 BeHepbl 00bsICHSIeTCS
6u3ocTbio CosHIla ¥ MasIoCThIO TOJIIIUHBI IPOTOI/IAHeTHBIX Kosell. A 'y Mapca
6m3ocThio FOmuTepa. 3emist ke aaneko v oT CosHila, ¥ ot FOnmtepa. A Kpome
TOT0, TOJIII[MHA MPOTOTJIAHETHOTO KOJIbIla 3eMJ/IU JIOBOIbHO OO0/bliiasi, U MOMEHT
BpallleHus TIoTy4yaeTcsi 00JIBIION.

3) O6Hapy’keH 0CTaTOYHBIN AMCK OT yIIaBIllei Ha 3eMITI0 TIaHeThl « Tesi».
OHa fo/mkHa 6b11a TOpoAUTh JIyHY, TO3TOMY BITOJIHE BEPOSITHO, UTO CBSI3Ka
3emsisi — JIyHa SIB/II€TCS C/IyYalHbIM SIBJIEHHAEM.

3. TéEMHaa marepua u TEMHasa aHeprus.

[Ila C.B.

B 1ieHTpe rajakTUKy OTPOMHbBIE U3J/IyUeHUs Y IpaBUTALIMOHHbIe CUJibl. OHU
pa3Ba/IMBarOT aTOMbI Ha 3/IeKTPOHBI U TPOTOHBLI. V13 3aKOHa COXpaHeHus
HMITyJIbCa C/Ie[lyeT, uTo Oosiee ETKUe 3/IeKTPOHBI TT0/Ty4atoT 60JIbIYI0 CKOPOCTb,
a CUJIbI TPAaBUTALIMA TOPMO3ST UTO IPOTOHBI, YTO 3/IEKTPOHbI OUHAKOBO.
(Topmo3HOe ycKopeHHe Y HUX 0JJUHaKOBO.) [ToaTomy ObIcTpee
OCTaHAaB/IMBaIOLLUECS TIPOTOHBI OCTAKOTCA B LIEHTPEe ra/IakKTUKH, a 3/IeKTPOHBI
yJleTaroT Ha nepudepuro. [TonyuaeTcs, 4To LIEHTP rajlakTUKKU 3apsikKeH
TIOJIOKUTE/IbHO, a OKparHa - OTpuLiaTe/ibHO. MeX1y HUMU BO3HUKAeT
9/IeKTpUUecKasl CUia TIPUTSKeHUsI. DTUM U MOXKHO 00BbICHUTH 3¢ deKT TEMHOM
MaTepuu.

A TéMHasi SHeprus B TaKOM C/iydae 00bsICHsIeTCS [TOTOKaMU OTPUIIAaTe/IbHO
3apsKeHHbIX YaCTHUL], KOTOPbIe BbIIETAIOT 3a Ipejesibl rajakTuk. OHu
pacTajJKMBarT UX.

OTa ujes poausiach, KOrja pacckasasiu, UTo KOCMHAUeCKue arraparbl
«Bosiikepbl» yCKOpUIMCh Graroapsi MOHK3al[My Ha Kpato CoMHeuHON CHCTeMBI.
[TpaBza, TIOTOM 3TO OOBSICHUIU [IeATeTbHOCThI0 BHYTPEHHUX 51/1€PHBIX
peaktopoB. Ho uzes pogunacs.

Ypa! KanTex moaTBepAus 3TO [Jist IIPOTOI/IAHETHBIX IMCKOB:
https://lenta.ru/news/2022/07/07/disc/

[IpaBaa, KanTex elé yuén MarHUTHOe pacTajJKUBaHUe TIPOTHUBOIIO/IOKHBIX
TOKOB. [IpOTOHBI U 3/1€KTPOHBI ABUXKYTCS B OJHY CTOPOHY, a 3aps/ibl
TIPOTUBOIIOJIOXKHEIE.



https://lenta.ru/news/2022/07/07/disc/
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4. MexaHU3M TYPOY/IEHTHOCTU

[TTa C.B.

3apoxzaeHue TypOy/IeHTHOCTH IMPOUCXOAUT B HECKOJILKO 3TarloB:

1- [TosiBsgeTcs BOTHUCTOCTD IJIOTHOCTU TIOTOKA. Hepe,Z[HI/Ie YaCTHIIbI TOpMOBHTCH
COHpOTI/IBHEHI/IEM N/ pa3FOHH}OTCH HpI/ITSDKEHI/IeM HGHO,[[BI/DKHOﬁ Cpe,[[bl. 3a,qHHe
HUdCTHULBI ITIOTOKA HAJIETAOT Hd 3dTOPMO>XE€HHbIE TIepeaHre U/ HAYNMHAIOT
OTCTaBaTh OT Pa30rHaHHBIX MepeJHUX U IIPUIHIIAIOT K MOC/IeAYIOMM. Tak
O/I[HOPO,ZLHHﬁ ITIOTOK HAUMHAEeT BO/JIHOBATHCH.

2- YacTb nepeHero noTokKa UM CepeIMHHOIO C MOBILLIEHHOM TIJIOTHOCTBE)
HaulHaeT CBOPAYMBaTh B CTOPOHY OT OCHOBHOTO MOTOKA. JTO BbI3BAHO
repernajioM /laB/ieHUs B CTPYe Y BHEILIHeU cpefie.

3- CBepHYBILIMM B CTOPOHY MOTOK 3aTATMBAET MUHUMYM TIJIOTHOCTH
B3BOJTHOBAaHHOT'O OCHOBHOTO MOTOKa. ¥ oH 06pa3yeT BuXpb. BUxpb
3aKpPy4MBaeTCs U OTPbIBAeTCHd B CTOPOHY OT OCHOBHOI'O IOTOKA.

OTO KaueCTBeHHOE OINMUCAHWe MeXaHW3Ma TypOy/IeHTHOCTH TIOAXOUT /IS
BCex ciyuaeB. KoHKpeTHasi ke MaTeMaTUKa 3aBUCHUT OT BelllecTBa: Oyab TO ras,
JKUJKOCTb, CBepXTeKyuasi >KUAKOCTb WJIU CBEPXIIPOBOJAHUKHU.

®U3KKY HATIPsIMYIO YBU/IE/IN 37IEKTPOHHbIE BUXPU

https://nplusl.ru/news/2022/07/06/electron-vortices

Bcé noapobHo noaTBepKAeHO B « TexHuke MonoAé&xu» Ne 1 3a 2022r.

Kcraty, B BeIBoZie pacripefiesienusi [166ca B «OT® — O61iast Teopust
du3uKK» OBIIO YIIOMUHAHKE, UTO PellleHHe YPaBHeHHs IPH OUeHb MajIeHbKOM
anb(de ropoxxaaet pacrnpezeneHue ['nb6ca. Tonbko ciiefyeT 3aMeTUTb, UTO BCE-
TaKU TaM TPOSIB/ISIETCS BOJTHA TIPU OOJIBIITUX CKOPOCTAX. ITO TOXKE JO/HKHO
TIOPOXKAATh TYpPOY/IeHTHOCTh Jake /ISl UjleaTbHOW CpeJbl.

5. O06 achupe, Xurrce n TOpCUOHAX.
ITa C.B.

06 3¢upe.


https://nplus1.ru/news/2022/07/06/electron-vortices
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Odup xopor 151 00bSICHEHUSI He3aBUCUMOCTH CKOPOCTH CBETa OT
MCTOYHUKA, HO COBCEM He TOAXOAUT A1 OMMCAHUSA He3aBUCUMOCTH CKOPOCTHU
cBeTa OT NpuémHuUKa. [103ToMy HMKakoro s¢upa HeT.

A emé, ecyii ectb 3¢uUp, TO TIPU 00pa30BaHUM U3 HETO YACTHI] HapyIIIaeTCs
Bropoti 3akoH TepMogmHaMuKh. PacTéT MOPSAI0K U YMEHBIIIAeTCS SHTPOITHUS.
Yero He JODKHO OBITE.

Kpowme Toro, ecu Oy/ieTe paccMaTpuBaTh 3(PHp, TO y BacC MOMYUUTCS, UTO
HUKakoro bosibitioro B3peiBa He Ob110 U BceneHHasi CylijeCcTBOBajia BEUHO.

O nosie Xurreca.

[Tosie Xurrca — 3T0 HOBOe ToJ00ue 3dupa C yKe SUHIITeHHOBCKUMU
cBorcTBaMu. I x0T XUITCOH HaLIM, HO CKOPee BCero Be3zecCyIero CKaasipHOro
110J1s1 XUrrca HeT. BmecTo Hero Jiydiie HWCKdTb IIPUYHUHBI BHYTPU 3JIEMEHTAPHBIX
YyaCTHLl, a He HaZIe/ISITh 3TUM CBOMCTBOM BaKyyM.

O TOPCHOHHBIX TeOPHUSX.

OHHM XOpOIIM B IIJIOCKOM pa3pese, HO COBEPIIEHHO He TTOAXOAAT AJ1s
TPEXMEPHBIX TTPOCTPaHCTB. OHMU He CO3Jar0T KPYTOBBIX T0JIeM, UYTO €CThb y
3JIEKTPUYECKOT0 M0Jis YyacTul]. Kpome TOro, ecjiv cpefii HeCKOJIbKUX TOPCUOHOB
OJvH pa3BepHyTh Ha 180 rpamycoB, TO ero JenUCcTBUe MOMEHSIeTCS Ha
TIPOTMBOIIOJIOXKHOE, Yero HeT Yy 3/IeMeHTapHbIX YaCTHLI.

Takum o6pa3om, ec/ii TOPCUOH OTMKMCHIBAET 3JIEKTPUUECKHM 3apsifi, TO OH
MeHsIeT 3HaK 3apsijia mpu roBopote Ha 180 rpaaycoB. A eciy CIIMHOBBIM, TO IPU
rioBopote Ha 360 rpazyCcoB CIIUH BO3BpalllaeTCsl Ha CBOE MeCTO, a I0/DKeH
MePeXOAUTh B POTUBOMOIOXHBIA. TO/TBKO 2 TO/THBIX 000pOTa JO/IKHBI
BO3BpalllaTh ero Ha MecCTo.

6. MaTtepusa n AHTUMaTepusi. XUrrCOH U AHTUXUITCOH.

[Ila C.B.
Jlarpan>kviaH Xwurrca :
+ u + + 2
Lygs=(D,¢)' (D" @)+mg" 9—2lg" )
rae @ - mnoJjie Xurrca.

[Tone Xurrca Bceryia MpUCyTCTBYeT B KBaZipaTe, a Macca 6030Ha Xurrca 3afiaétcs
Moc/ieJHUMU ABYMs usieHaMu. [103ToMy MOKHO Ob110 ObI TIPE/ITIONIOKUTD, UTO
Macca XUTTCOHA MOKeT ObITh KaK IOJIOXKUTE/TbHOM, TaK M OTpHIjaTe/ibHast. Tak
MOJKHO BBECTU aHTHMaTepPHUIO.

1. 1151 MOJIOXKUTE/IbHOM MacCChl
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Jlarpawxuan(m+) = Kunetuueckas sHeprusi(m+) — IloteHijuanbHasg(m+).
[Tonnas sHeprusi(m+) = Kunetnueckas sHeprusi(m+) + IloreHimansHas(m+).
2. J151s1 oTpU1aTe/IbHOM ke MacChl IT0Ty4aeTCst

JlarpawxkuaH(m-) = KuHetuueckasi s3Heprusi(m-) — [loTeHiManbHasa(m-) =
= - KuHeTnueckasi 3Heprusi(m+) — [loTeHiManbpHasi(m+) =
= - [lonHas sHeprus(m-+).

[ToCcko/bKYy Yy MaTepuu ToJiHasi SHeprust COXpaHseTcs, TO y aHTUMaTepuu J0/DKeH
OBbITh MOCTOSTHHBIN JlarpaHy)KyuaH. A TIOTOMY HUKaKOTO MPUHIIWITA HaUMeHbIIIero
JIeWCTBUS [IJIsl aHTUMaTepUM He CYll[eCTBYeT. Y Heé HeT ornpe/ie/iéHHOU
TpaeKTopuu. Bce TpaekTopuu 151 Heé paBHOL|eHHbI. OHa UTO X0UeT, TO U JieJiaeT.

[TonHas sHeprusi(m-) = KuHetuueckas sHeprusi(m-) + [ToTeHumanbHasi(m-) =
= - KuHeTnueckas 3Heprusi(m+) + [ToTeHuManbHasi(m+) =

= - Jlarpawxkuan(m+).
To ecTb 1I0/1Hast 2HEPTHsI aHTUMATEePUHU TIpe/iCTaB/isseT co00¥ MUHyC JlarpaHKyuaH
MaTepun. To eCTh OHA IO/KHA OBITH SKCTpeMa/IbHOM.
Takum o6pa3om aHTHMaTepusi 11Mbo OerieHo pa3beraeTcs, 1100 oCTaéTCs
TOCTOSIHHO HEMOABW)KHOM.
BbIBojI;: MIpe/icTaB/IeHHAs TUIOTe3a 00BSICHSET pa3/uuKe MOBeIeHUsI MaTePUH U
anTuMarepun. 1 obbsicHseT, moueMy matepusi oopa3oBasia Bcenennyto, a
aHTUMaTepus «CrUHYJIa».

7. CospnaH BEYHbIV aBuratens!

[ITa C.B.
BeunbiM aBuraresieM siBisieTcst BCd BeeneHHast! be3 Heé BpeMeHU HeT.
[To3TOMY OH BeUHBIM B MPSIMOM CMBICJIE 3TOTO C/I0Ba.

[TatentoBats He Oyay! [Tonb3yliTech Bce, KOMY He JieHb!
Xa-xa-xa!

7.2. HeBO3MOXXHOCTb BeyHoro [lBurarens.

[ITa C.B.

BeuHblii JBUTaTe b J0/DKEH MPe00pa30BhIBaTh MOTEHIIUAIBLHYIO SHEPTHIO B
KrHeTHueckyro. Ho nmo6ast moTeHI[MabHasi SHEPTHsl B KOHEUHOM CUETe SIBISIETCS
KUHETUYeCKOM. A KUHeTHUeCKast SHeprusi He ObeckoHeuHa. [Tocemy BeuHOro
JIBUTATess1 CO37IaTh HEBO3MOXKHO.

B nipupoe HeT MOTeHIUa/ILHOM SHePIUH. JTO MaTeMaTHueCKUM TPIOK.
Ho uTo-TO ke AO/HKHO BO3AEeHCTBOBATh KaK MOTeHIMaIbHasA SHePIrus?
TosibKo MaTepuanbHOe Te0. A OHO MOKEeT BO3/|eliCTBOBATh TOIbKO KMHETHKOMA.

C apyroii cTopoHbl, eciv Ob1 ObUT BO3MOXXEH BEUHBIM JIBUTATe/b, TO
BCeJIeHHasl IaBHO ObI Teperpesiach 1 rorub/ia.
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8. Nouemy Bce 3/1eKTPOHbI O ANHAKOBbIEe?

[la C.B.

W He TOJILKO 3/1eKTPOHBI, HO U IPOTOHBI, 1 HEUTPOHBI, U MIOOHBI U T. [I.

HaBepHsika, TOTOMY UTO OHU COCTOSIT U3 O/[MHAKOBBIX CyOuacTuil Ha Oosee
rmybokom ypoBHe. HarpriMep, 13 KBapKOB. A Te B CBOIO OUepe/ib COCTOSIT U3
OZIUHAKOBBIX elllé 6osiee MeJKHUX UaCTHI].

Ho Bcé 310 He 0O6bsicHeHUe. becToKy 00bSICHSITE OJJMHAKOBOCTD 11€J10TO0,
yepe3 0/IMHAKOBOCTh €r0 YacTeil.

CKopee BCero Hajlo JOWTU 10 YPOBHSI, KOTJja CaMa yacCTHLia U eé ToJie
00pa30BBIBAOTCS OJJHUMH U T€MU >Ke KOMIIOHeHTaMHu (cybuactuiiamu). Bpose
ObI, 3TH cyOUacTUIIbI He 00si3aHbI ObITh BCe OJUHAKOBBIMM, HO MX
B3aMMO/IEUCTBYE JJO/DKHO MPUBOUTH K (DOPMUPOBAHUIO 1 YaCTHLIbI, U
OKpy>Katoltiero eé rosiss. OHU JO/DKHBI ObITH €UHBbI.

[lanblile BCE 3aBUCUT OT KOHKPETHOTO MexaHu3Ma. Vi 3to OyzeT obpaTHas
OTpHIiaTe/IbHast CBSI3b, U/ 00paTHasi TI0JIOKUTe/TbHas CBSA3b, MIOPOXKaroIiiast
pe30HaHC C HeiMHeWHbIMU 3 dekTamu. [Ipu oTpuijaTebHOM 00paTHOM CBSI3U
TI0/Ty4aroTCsl OUeHb O0JIbiive TI0TepH, TI03TOMY 3TO BPSi/J, JIH.

B ob111em, 10 Tex ypoBHei eljé cieayeT Ao0paThCst HayKe.

Hayke el11é npecTOUT U3yueHUe He TOMbKO CTPYKTYPbl 371eMeHTapHbIX
YyacTHl], HO U CTPYKTYPhbI T0JIS.

YcniexoB Bawm, apy3bs!

[Toxoxe, UyTO 3/IEKTPOHBLI 00pa30BaHbl Uepe3 MeXaHW3M IOJIOKUTe/TbHON
obpaTHOM CBsI3H, a aJIpOHBI — Uepe3 OTpHLlaTebHOMN. (A MokeT HaobopoT. Bcé
MOKHO OOBSICHUTH C/I0BaMU.) I103TOMY 110 KOJTMUECTBY CTPYKTYPHBIX 37IEMEHTOB
OHM OJJMHAKOBBI (KOJIMUECTBO KBAPKOB U JIENITOHOB COBMNAZAET), TOJBLKO PE3KO
pa3/IMuaroTCs Maccamu. /st mosoKuTeIbHOM 00paTHOM CBSI3W HaZl0 MeHbliie
cybuacTul] U SHepruu.

9. Benukaa Teopema Pepma.

ITa C.B.
BT® vimeeTt aBa HeCcTaHAAPTHBIX pelleHus: 1 - Korga ogHO u3 caaraemMsix 0, a
2 - KOTZia eCThb WIeHbI C 08 CKOHEUHOCTBIO.

YrtobnI j0Ka3aTh BT®, Hafio yKa3aTh, KaK UCK/IIOUMTh 3TH JiBa pellieHus. BoT
KOT/la He Ha CJIOBAaX, a Ha JieJie OHU UCKJ/TI0UAaTCs, TOr/la pelleHre U HauJeTCsl.
Harmprmep, MOXKHO UCIIO/Ib30BaTh TOPCUOHBI U [1ceB0-EBK/INMI0BEI 11014,
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10. ANCKPETHOCTb NPOCTPAHCTBA UMK BPEMEHM.

[Ta C.B.
Ec/ii JucKpeTHO TO/ILKO BpeMsi, TO MOYKHO TakK MoJo0paTh CKOPOCTb U Haya/ibHOe
MOJIOXKEHWEe, UTO B KAKOU-TO MOMEHT HaXOAUIIbCS Mepefi CTEHOM, a uepe3
JUCKPEeTHBIN MPOMeXKYTOK Oyieliib 3a cTeHo. Co CTeHOM He CTOJKHEIIbCS.
Hazietoch 3TO MOHATHO? YTOUHIO, UesioBeK OyZieT BHYTPHU CTeHbI, KOr/ia
HeTipepbIBHOE BpeMsi OyzieT 1MoKa3biBaTh APOOHYIO YacTb OT MMHMMA/IbHOTO
MPOMEXXYTKa BDEMEHU B IMCKPETHOM BpeMeHU. A TOCKOJIbKY BpeMsi IMCKPETHO,
TO HUKaKOM AIpoOHOM yacTu y Hero HeT. CieioBaTeIbHO U COOBITUS
CTOJIKHOBEHMSI CO CTEHKOU HeT.

Tak MO>KHO CKBO3b JIH0OYI0 CTeHY IPOXOAUThL. JTO CAyvaid (CO CTeHKOW) J/1si
JIMCKPETHOTO BPEMEHU U HeTlPepPhIBHOIO MPOCTPAHCTBRA

A ecii y Bac v mpoCTpaHCTBO, ¥ BpeMs IMCKPETHBI; TO TOTAA APYrov BOMPOC:
Kak Bl npeficTaB/sieTe mepeckoK Ha CaMOM MeJIKOM lliare B TeUeHUe CaMoro
MeJTKOTO MPOMe)KyTKa BpeMeHU?

Bcé 310 ernié npeBHue ['peku obcyxaamu. BcrmiomMHUTe mapaziokc Axusieca v
Yepernaxu. IMeHHO 110 MOBOAY AMCKPETHOCTU OH U ObLT n300peTéH. Ecmu Mbl
JKUBEM B IUCKPETHOM MUpe, TO AXU/I/IeC MOXKeT M He I0rHaTh yeperaxy. Cymma
Y/IeHOB FreOMeTpHUYeCKOU MPOrpeCcCUM COKPAILleHUsI PaCCTOSTHUASI MEXKy
Axunnecom u Yepernaxo (B AUCKPETHOM MpPoOCTpaHCTBe) pacxoautcs. Llar-to He
CTPEMUTCS K HOJIIO, @ OTPaHUYeH CHU3Y MUHMMAJIbHBIM 3HaueHueM, 00JIbIIM
HOJIS1 (HOJIb MIOJTy4YaeTCsl B HEelMPepPbIBHOM MPOCTPAHCTBeE).

Teopema:
B ayckpeTHOM MPOCTPaHCTBe-BpeMeHU BCe PacCTOAHUS U CKOPOCTU paBHbI O !!!

JlokasarebCTBO:

B auckpeTHOM IPOCTpaHCTBe-BpeMeHH CyllleCTByeT MUHUMaJIbHOe pacCTosgHUe
(A) v muH. Bpems (T).

Paccmotpum napagokc Axuieca v Yepenaxu.

1) ITyctsb yke paccTosiHue Mexay AxuaiecoM U Uepenaxou JOCTUIIO A U BpeMst
T. N ecniu moOble paccTosiHus HepaBHBI 0, To TToKa Axusiiec ipobexxut A 3a T,
Uepenaxa Toxe ripeoposieeT A 3a T. He moxeT xe Ueperaxa 1oJi3Th Bpems,
MeHbItiee T. 3HauuT AxXusinec OyZeT MOoCTOSHHO Ha paccTosiHud A 3a T ot
Uepenaxwu.
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2) C apyrou CTOpOHBI, BCEra MOXXKHO MOCYUTATh pPa3sHULly CKOPOCTerd AxXuilieca
1 Yepenaxu 1 TOJIyYUTh BpeMsl, Koraa Axusiec o6roHuT Yepenaxy jaxe B
[NIACKPETHOM CJiyyYae.

1) u 2) npoTrUBOpeyYaT Apyr-Apyry. 3HAUUT BCe pacCTOSIHUS paBHbI 0, a
c/1efj0BaTe/IbHO U CKOPOCTU paBHEI (.

Yrto u TpeboBanoch JoKasarh!

[ToaToMy He ObIBaeT HU JUCKPETHOTO IMPOCTPAHCTBA, HU BpeMeHH !!!

[ToBTOpSAIO YNPOLLEHHBIA BAPDUAHT TEOPEMBI.

1) JonyCcTuM JUCKPETHOCTh MPOCTPAaHCTBA U BPEMEHHU.

2) lomyCTrM, 4TO TaM eCTb HEHYyJIeBOe PaCCTOSTHUE U IJIUTE/IbHOCTb.

3) YMeHbllIaeM UM [0 TeX MOp, TI0Ka OHU He CTaHYT MeHbllIe 11ara JJUCKPeTHOCTU.
4) A pasiblile TTOy4aeTcs:

4.1) JInbo pa3HOCTh pacCTOSTHUS ¥ BpeMeHH PaBHa II1ary JUCKPeTHOCTH U
AXuiec HUKOTJa He JOTOHUT Yeperiaxy, UTO He Tak!

4.2) 3a mar auckpetHocTtu Axusnec 1 Yeperaxa BooOiije He ABUralOTCSA. 3HAUNT
B IMCKPETHOM TPOCTPAHCTBE U BpeMeHU HUYero He JBUraeTCsl.

11. NMapagokc MNoo6ca.
IITa C.B.

«OOBIUHO BBIXO/, M3 TYIIMKA TaM Ke, TIe U BXO/»
HapozHasi MyZIpOCTb :)
OnucaHue napajiokca B Bukurneauu:
https://ru.wikipedia.org/wiki/Tlapagokc_I'ub6ca

OHTPOMNUS WJeaJbHOro ra3a BblpaXkaeTcst POpMyJIon:
S=NC,In (T)+kN1n(%) (1),

rae

S — sHTpOMNUS,

N — KO/IM4eCTBO YacCTHL,

Cv - TeII0EMKOCTh MPU ITOCTOSSTHHOM 00BEMeE,
T — Temmeparypa,

k — mocTosiHHas bosibiMaHa,

V — 00béMm.
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PaccMmarprBaroT Ba OJMHAKOBLIX 00BbEMa ra3oB ¢ 0quHAKOBBIMU T U N,
MeXX1y KOTOpbIMU Tieperopo/ika. [Teperopozky youpatot. B nmepBom ciydae
CMeIMBAOT /IBa OJMHAKOBBIX ra3a; BO BTOPOM - /IBa MIOUTH He OT/IMYatOIINXCS
pa3nUYHbIX rasa. [Tonyyarorcs sHTpormH ¢ pasuuneii B 2k NIn(2) (2).

B sKcrieprMeHTax HUKaKOW Pa3HUL[bI HeT!

Bbixon U3 3TOro Tymnuka Oyzem ucKaTb TaM ke, TJie U BX0Z. A UMeHHO, B
dbopmye (1).

3aMeTHM, UTO AJIiHa CBOOOAHOTO rMpobera yacTHI] paBHa:

L=—>_ @),

"N
2 —_—
26

rze
L. — anvHa cBoOoHOro ripobera yacTwuii,
0 — TUIOIA/Ib TTOTIEPEYHOr0 CeUeHHUsT OJHOM UaCTHIIbI.
Torma dopmyna (1) ipeobpa3syeTtcs K BUAY:

S=NC,In(T)+kNIn(vV2oL) (4).
[Tno1jazik MorepevyHoro ceueHus () TMOYTH paBHA Y TTIOXOXKUX YaCTHI].
A pyiviHa cBobogHoro rpobera (L) 3a/1aéTcst Kak CTOMKHOBEHUSIMUA O/IMHAKOBBIX,
TaK U pa3HbIX YaCTHI], [TO3TOMY TTPY OIMHAKOBBLIX KOJIMUeCTBAaX BCEX UaCTHI] U
OZIUHAKOBBIX 3aHMMaeMbIX 00bEéMax He uameHsieTcsa. CriefioBaTelbHO U SHTPOITUU
9TUX T'a30B BeAyT cebsi OIMHAKOBO.

BOJIbIIE ITAPAIOKCA I'MBBCA HET'!

IIpoBepuTh MOyYeHHYO (POPMY/Ty MOXKHO TaK:

c/lesiaTh MIPY TTIOCTOSTHHOM 00BbEMe pacCTOsTHUE MeX/y BeDXHUMU U HXKHUMU
CTeHKaMU COCY/IOB MeHbllle JIMHbI po0era, Torga y ['mb6ca u KBaHtoBoit
MeXaHUKU HUUero He U3MEHHUTCS, a 0 MOel (popMyJie ynaZiéT Temrieparypa, Tak
KaK SHTPOIIUS He M3MeHHTCs, Bropoe caraemoe ( k N1n(v/20 L) ) yBemmuurtcs
M3-3a TOr0, YTO G CTAHET PaBHOM ITOTHOM IUIOLAM BepXHEeH UM HUXHEU
TIOBEPXHOCTU COCY/1a; 3HauuT nepeoe ( N C Vln(T) ) ymeHbIIUTCS. Tak, KCTaTw,

Y [leNIatoT MPU OXJIaXKAEeHUH ra3oB. VX MpOroHstOT yepe3 IJIMHHbIE U TOHKHE
TMOPHI.

12. NMpo6nembl Teopun NHcpopmayum ¢ napagokcom MNMoocea.

I1Ta C.B.
Hanmuune mapagokca I'n66ca B TepMoauHaMyKe, aBTOMaTHUeCKH TIEPEHOCUT 3TOT
napazsokc B Teoputo MHpopmarmu (TH1) nockonbKy hopmyna uHhopmauy —
5TO B3SITbIM C IPOTHMBOIIOI0XKHBIM 3HAKOM BTOPOM UJIeH SHTPOIWU B
TepMoguHaMUKe.
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OHTPOIUS U/eaIbHOTO ra3a BbIpa)kaeTcst (POPMYIIOun:
S=NC,In(T)+kNln % ,

rae

S — sHTpOMNUH,

N — Ko/iMueCTBO YacCTHUll,

Cv - TemI0éMKOCTh MPU MTOCTOSTHHOM 00BEME,

T — Temrieparypa,

k — nocrosinHast bonbiMaHa,

V — 00BéMm.

OOBSACHSIO MOTY/ISPHO.

1. Ourponus = -UHpopmarus.

2. Tak KaK B ¢hopMysie SHTPOINUU eCTh Mapajokc ['nbbca, To OH ecTh U Y
Wudopmanyu.

3. JKCIiep¥MeHT T0Ka3bIBaeT, UTo napajjokca 'mnb6ca y SHTpoNuUu Her.

4. A 'y Tynou Teopuu MHpopMaLimm oH 0CTaéTCs.

5. [Tostomy DHTpornus HE paBHa -MHdopmalyy, 4To IPOTUBOPEUUT MYHKTY 1.
6. CnenoBarensHO Teopusi IH(opMaLyu - CIi/IOLIHAs TYMOCTb.

YTo 1 ciegoBano JoKa3aTh!

CnepnoBatesibHO, MO0 Hazlo A06aBsATE B hopmyny Teopuu MH(popmaluu usieH,
Kak no6aBu1 ['mb6c ay1st 00bsicHeHMs cBoero mapagokca. OH yuésn
B3aMMO0O3aMeHsIeMOCTb OJJMHAKOBBIX YaCTHUL] (TOXKE /ie/1at0T B KBAHTOBOM
MeXaHUKe), UYTO HapYLLUUT MOHATHE NH(POPMAaLIUU U UH(OPMALUs CMOXKeT
YBeJIMUMBATLCS WM YMEHbIAThCs; 100, BOOOIIle, TIpu3HaTh Teopunto
Wudbopmaiiyu npubvKEHHON HayKOH.

Emé y Teopuu NMHpopmaiiu npob/ieMbl € 3aKOHOM /IUa/IeKTUKK «O Tiepexojie
KO/JTMYeCTBa B KaueCTBO».

13. TémHasa matepus.

ITIa C.B.
Hepnasuo Ha bAKe noutu otkpbuin yactuily B 750 I'3B. [louuum go 3-curma
(HeobxoMO 5-curma). Ho 1oTom Ha TeX SHeprusix BCTPeUHBIX MTyUKOB IMPOTOHOB
OTBITHI PEKPaTU/IM U Hadya/lv NIPOBePSITh Ha OOMbILIKX SHEPTHUsX, U YaCTULLy He
IO TBepLUIIU.

A BApYT 3Ta yaCTUL[a peTUCTPUPYETC TOIBKO Ha IepBOHavaIbHbIX 3Heprusax? He
3ps JKe TeMHasi MaTepusi Takasi HeyJIOBUMasi.
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C 3Tol yacTHIier MHOTroe ObI 00BCHUIOCh. B yacTHOCTM Macca TeMHOM MaTepyu
NpUMepHO B 6 pa3 OoJibliie 00bIUHOMN U Macca uactuilbl 750 ['9B B 6 pa3 6osbliie
6030oHa Xurrca 125 I'B.

BoT Obl BepHYTLCSI Ha CTapble SHEPTUU U HabpaThb Oo/iee MOHYI0 CTaTUCTUKY !

14. COnNnTOH.

[Ila C.B.
ConurtoHbl OblTM 0OHAapYKeHbI Ha KaHasie B AHIIMU. Korjja katep 6bICTpo
OCTaHaB/IMBAJICS, OT HEro OTPLIBAJICS OJWHOKHUY TpeGeHb U I0/Ir0 TI/IBLI TI0 BOZE.
[Tomo6HbIe ssBNeHus Ha3BaM COTMTOHAMU U TIBITAMCh OMTHCATh
nviddepeHIMaTbHBIMU YpaBHeHUsIMU C quddepeHiipanamMu 1-i u 0-1 CTeneHwu.
YT0-TO 00OBACHSA/IOCH, @ UTO-TO HET.

[TopaccyxzaeM JIOrHYeCcKu.

Cy1iectBeHHO /v TO, 4YTO COJIMTOH IUIBUI 10 KaHa/ny? BriosiHe BeposATHO, UTO
ot ConutoHa pa3beraroTcs 1o Bojie Kakue-TO 3ByKOBbIe BOJIHbI. 3aTeM OHU
OTPa’KaroTCs OT CTEHOK KaHasla M TaKuM 00pa30M YacTh BOJIH T0TaZlaeT Ha cam
Co/nToH.

OTO MOKHO OIMCAaTh, KakK MHTerpas Takux BojH. [lonyuyaercs
muddepeHiaIbHOE YpaBHeHHEe OOJIbITIEH CTereHu. A y TaKUX YpaBHEHUU
nosiB/isieTcst pe3oHaHC. KoTopeili, ckopee Bcero, v 06bsicHsieT COTUTOH.

Ecnu [llapoBasi MonnHust uMmeeT nipupoly Co/IMTOHA, TO B3aUMOZEHCTBHE C
BHEIITHUMU 00beKTaMy uepe3 BOJIHBI B aTMOCdepe, 00bsICHSIET UX MPUIUTIaHUe K
ctonbaM U JiepeBbsiM, UX TapaJiie/ibHOe IBU)KeHHe BA0JIb 3/IeKTPUUYe CKUX
kabeJsieit U TpaHCIIOPTa, ¥ MHOTOE IPYTOe.

15. BbicOKkOoTEMMNepaTypHasa cBepXnpoBOoAUMOCTb.

IT1a C.B.

BricoKoTeMIiepaTypHasi CBepXITPOBOAMMOCTh Oblla 00Hapy»keHa B KepaMHUKe.
B Heli eCcTb NPOC/IOMKH, TIPOBOJsIIME TOK. [Ipy BBICOKUX TemMIiepaTrypax, h3-3a
pa3HbIX KO3(PhHUIIMEeHTOB pacCIliMpeHUs 0OCHOBHOTO BellleCTBa U MPOC/IOWKH, B
caMoii TTPOC/IoKe CO3/1aéTCst OOMBIIIOe IaB/IeHHe. A UueM BhIIIE JaBjieHHe, TeM
rpu 6071ee BLICOKHX TeMIlepaTypax Mo/ydaeTcsi CBepXIIPOBOAUMOCTb.

A ert1jé myutiie, YToObI CBePXIIPOBO/ISAILINM TOK CaM BbI3bIBA/I Tepernaf
JaBJIeHUST MEXK/Y TIPOC/IOMKOM ¥ OCHOBHBIM BellleCTBOM. ITosryumnsicst Obl
crielirUuHbIN «JIa3ep CBepXITPOBOIUMOCTI».
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(Oka3biBaeTcs1, YTO C POCTOM JjaB/ieHHsI paCcTET KpUTUUecKasl TeMreparypa
CBepXIIPOBOAMMOCTHU, U3BECTHBIN (PaKT. A s [ymas, UTO 3TO HEHM3BECTHO.
https://nkj.ru/open/42373/)

16. YE€pHble Ablpbl AO/MKHbI BblOpacbiBaTb BHYTPEHHIOKO
MaTepuio.

IITa C.B.

B nieHTpe ranaktuku — uépHas gbipa. Macca stor Y/l HaMHOro MeHbliie
Macchl ranakTuku. U3 neHTpaabHoi U/l ucxoasaT pykaBa 3B€3z1. OOBIUHO 110 2 U3
no/irocoB Y/I. Eciu Gbl 3BE3/1b1 00pa30BLIBA/IMCh B 3TUX PyKaBax, KOTOpPbIe B
CBOIO ouepe/ b ObI/TM Obl pa30rHaHHBIMM OCTAaTKaMM MpUTAHyToM Y/l MaTepuu, TO
raJlakTUKHU Ob1/I Ob1 HAMHOTO Jierye 1jeHTpa/bHbIX U/I.

[TosTomy Y/I A0/KHBI BEIOpachiBaTh 13 Cebsl Ha MO/IF0CaX BHYTPEHHIO0
MaTepHi0. DTa BHYTPeHHsIsSI MaTepusi, IIOX0XKe, COCTOUT U3 Oojiee MeTKUX
3JIeMEHTapPHBIX YaCTHLI, UeM ceryac U3BeCTHO. [11apoBbie »Ke rajlakTHUKH,
BO3MOXXHO, C/1e[ICTBHEe B3PbIBOB LIeHTPaIbHbIX Y/I.

17. Bpems, lNpocTpaHcTBO, Matepus.

I11a C.B.

Bpewms - 3T0 TO, UTO OT/Ae/IsIeT U 00beJUHSIET MPUUUHY U CJIeICTBHE.

ITpuuyuHa panbiue, CieacTBHeE O3XKe.

Tak Bot! [Ipu 3TOM /10/KHO paboTaTh He TOJMLKO B OAHY CTOPOHY, a TakK,
yToOBI M0 Cr1eICTBHIO MOXKHO Ob1710 HaT [IprunHy 1 [TorpemHocTs cayyaiHbIX
COOBITHIA.

MoykHO 6b1I0 ObI K MaTeMaTUKe MepexofuTb, HO B MaTeMaTHKe TOIbKO
norvka corpukacaetcs ¢ [Ipuurnamu u CnenctBusiMu. B camol ke JIOTMKe OfWH
HIOAQHC: TaM U3 JDKu MoxkeT ciiejoBaTh Kak JIoxb, Tak v [IpaBga. I1oka
HETIOHSTHO Kak C 3TUM ObIThb. Ha/io pa3paborars Apyroii pa3zaen dhopMaabHOM
Jloruku (pa3zen MaTeMaTHKH), a TIOTOM 3TO 00/1auuTh B (hOPMY/IbI.

Cwuia Takoro orpefesieHyds B MareMaTuyHOCTH!

O6ocHOBaHUe OTHOHATIPABIEHHOCTH BpeMeHH 00yC/oB/ieHa UMEHHO
[TpuuuHoli-cnecTBUeM. MHOTHe [iefaloT 3TO uepe3 HeyObIBaHWe YHTPOIHH, HO
3TO KOCBEHHO. 2-1 3aKOH TepMo,qHHaMHKH rony4vaetrcs u3 ypaBHeHuss OTd

(pacripegenenue I'nboca) 6|f| 5 |+ af=0.
ol v

Mpuuvaa tam  f(a,)+f () ,

o +0(2
a Cnencreue  2f


https://nkj.ru/open/42373/
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[me «; obpaTHO MporopLyoHanbHa TemMriepatype U Be[iéT cebsi IpaBUIbLHO,

KOT/la MPY B3aMMOZENCTBUU ropsiuee MOXKeT TOTbKO OXJIaXKJaThCsl, @ XOJIOAHOe
TOJILKO HarpeBaTbCsl. HO 5TO cTaTMCTHUeCKOe NpaBUiIo, Kak U cama TemriepaTypa.

MHorue paccmarpuBatoT Bpemsd Kak IIpoCcTpaHCTBO, Kak 4-10 0Cb, HO 3TO
OMpoBepraeTcs cjydyaeM, KOTrJja B OZHOM TOUKe /IBa Tejla C pa3HbIMU CKOPOCTSIMHU.
BpeMsi B 3Toi TOuKe Oy/ieT Teub M0-pa3HOMY /IJIs1 Pa3HBIX Tes. A T0CeMy Hesb3s
paccmarpuBarthk Bpems kak [IpocTpaHCTBO WM Kak OCh.

HpOCTpaHCTBO - 3T0 TO, UTO 0TAE/IA€T !N 06’BGI[HHHET ABd o0beKTa.

Marepusi - 3T0 TO, UTO OTAe/IsieTcA U 00beuHsieTcs IIpocTpaHncTBOM U
BpemeneMm. Bcé 3aBucHUT OT TOT0, UTO OpaTh 3a MePBONMPUYHUHBL.

bosee TOUHBIX OrpefiesieHU! s MOKa JjaTh He MOTY. :-)

18. TéMHaa maTtepua U IMH3NpPOBaHKE NPUN CTO/IKHOBEHUU
raniakTuk (no dMHLITENHY).

[Ila C.B.

1) I'paBUTALMSA MO/Ty4YaeTCsl OT HEOJUHOKABOCTU CHJIbI B3aWMO/IeMCTBUS IJl-
MarH mosieii ripu + + 1 + -, CM. «Ilosis 1 yactuisi». Ho A/1s1 9T0T0 Ha/10, UTOOBI
3/I-MarH mnovis ot + + u + - He raCU/iy Apyr-Apyra, a CyljeCcTBOBaIu
OJIHOBPEeMEeHHO.

2) IIpy CTONMKHOBEHWH Ta/IaKTUK 3TO D/1-MarH 1oJjie BbUleTaeT Mo UHePLUU
3a ra/IaKkTUKU ¥ BUJHO B BU/le JIMH3 DUHIITENHA.

Hukakas 3To He TémHas Marepus.

19. bonbwoi B3pbIB.

[Ila C.B.
[Toxoxe ero He ObL710. BceteHHast ckMasiach B TOUKy, HO HeOXOIs
noBepHysa obpaTtHo. [ToaTomMy HuKakoi ['urnep-UHbnsimu He 6b110. Bee 3TH
B3pbiBbl 1 Cx/larbiBaHUs IPUBO/AT K OUeHb OOJIBIIION TT0Tepe MaTepruu. OTOT0 He
TTO/DKHO OBITh.

To/ILKO Yes10BeK CIioco0eH mpeogo/ieTb CKOPOCTb CBETd, HUKdKAA HEXXHBAs
MdaTepHsa He MOXKeET.
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20. Xaoc = PeannbHOCTb — VIH(hopmavuus.

IITa C.B.
B niesiom Tesie ecTh 1 NopsAA0K (MH(MOPMALUS) U XaoC. ITO MOXKHO 3alucaTh
KakK:
Xaoc ectb PeanbHOCTB 63 MHbOpMaIiu o cucteme.

21. PoxxpeHne BCEIO.

[Ila C.B.
g poxxpenus Beero ects 2 nyTu.
11) ocHOBa BCero MpoCTPAHCTBO U OHO MOPOXKAAET MAaTEPUIO.
JIubo 2i1) ocHOBa Bcero MaTepysi U OHO MTOPOAUJIO TMPOCTPAHCTRBO.

[nst MeHst oueBMHee 11 BapuaHT. 3HaUUT Marepusi - 3TO UCKPUBJIEHHE
MpOCTPaHCTBa. Jlabllle MyTel MHOTO, HO OUeBUHbBIM, YTO UCKPUBJ/IEHUE BbI3BAaHO
BpeMeHeM. boiibiiie HeyeM. A 3HAUWT, YTO NPOCTPAHCTBO HEOLHOPOAHO. 1
[BIKeHUe HeOJHOPOJHOI0 MPOCTPAHCTBA POXKAAeT UCKPUB/IEHUE, a
c/ef,0BaTe/ibHO, MaTepuIo.

22. Napapgokc Jhxeua nopoXxaaeT TONOJ/IOrMIO rpaHul.

[ITa C.B.

«Bce KpuTsiHe — JDKeLbl», - CKa3aJ/l KpUTSIHUH.
OT10 napagokc. Cytb A = ~A.

Ero monro onpoBepranu. A 3TO HeraTUBHOe JielcTBUe. Jlyullle 3aCTaBUTh ero
MOPO/IUTh UTO-TO Tosie3Hoe. Torza 3To GyzeT Mo3uTUB.

[TombrTaemcs! Ilycte A — 3T0 0671aCTh TIpaB/bl, a TPaHMI]A €70 He COBCeM
npaega. I ~A — 1o apyrasi 06sacTh, 06/1aCTh JDKU, C TPaHULIEN He COBCEM JDKU.
Torma A = ~A nopoxzgaeTt camy 3Ty I'PaHULy. ITO JOBOJIbHO-TaKU TOIOJIOTAYHO!

[Togxomb! K lapaiokcy Jhxerja MOryT 000CHOBaTh M HEUETKYIO JIOTHKY, HO
TaM BeCb MaTeMaTHUeCKUM arrapaTr CBOAUTCSA K TeOPUU BEPOSATHOCTHU. A TYT K
TornoJioruu. [a elrjé u Bbifie/isieT rpaHyily oobekToB! Ypa!

ATOpUTM [1J151 Bbl/ie/IeHUsl TPaHULIbI:

1) npucBaviBaem ToukaM 1, rae IIpaBaa; -1, rae JIoxks; ocTanbHbIM O.

2) KaXXIoM TOUKe MprYCBarvBaeM CpefiHee OT COCeJHUX Touek. ['ie momyuaercs
He -1 u He 1, npucBauBaem O.

3) o ripaBuny A = ~A BbiziesisieM rpanuLly. To ects Touku c 0.

Bort u BCé!
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A MOKHO TOCTYIUThL Hen3oMop¢HO U nipucBouTs 0 ITpaBge v JIxuy, a 1
HeoripeenéHHbIM. Torga A = ~A BbIZeJIUT BCe Orpe/ie/IéHHbIe 3HaUeHUs.

23. O6bEéMHas dpoTorpadusa (cam cdoTkan).
IITa C.B.

Hy kak Bam? VI HUKaKuX yXHUILPEHUM.
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24. Hy)xHocTb CTO JitHWITENHA.
ITa C.B.

[Tokasan HyxxHOCTE CTO. MeHs faxe «JlyuoM cBeTa B TEMHOM LiapCTBe»
Has3Ba/Iu.

Cepéra Re: OT® - Obuwan Teopna OU3nku (s & Lymeposars) (L
3Kc-YyacTHUK Orser #55 - 07.09.21 :: 13:31:06

Kpiokos, ycnokoiica! CTO BceM Hy»Ha. A TBOE ONpoBepXXeHUe HUKOMY.

i:

Tbl ke MoiiMn NpocTyio Belub. Ecnu 6ol He 6bI10 orpaHMYeHUs No CKOPOCTU cBeTa, NMobas
kaTacTpoda Bo BceneHHoi MoMeHTanbHo 6kl Hac Hakpbieana 6bl. W ToNbko 3Ta orpaHUUYeHHOCTb B
CKOpOCTH Hac Bepexeér.

Bcé B CTO BepHo. @opMynbi-To TaM Ao A.DMHLITeHa OTKPbINKU. W pelunnu, Uto BCe OHM - CBOWCTBO
acupa. Ho apup nonyuancs npoTusopeduBbiM. [OSTOMY ero ¢ pafocTbio OTKUHYNW BCe.
« [Tocnearas peaakuynsa: 07.09.21 :: 19:16:02 ot H/A »

=I= IP 3anwucaH

Haeepx
SP Re: OT® - Obuwan Teopua OUIMKK (35 & Lyrnp ||1L":"-'. :
__ | Betepan dopyma OrBer #56 - 07.09.21 :: 17:10:07
SP Re: OT® - Obuiana Teopua Ouzmrmn ({"Ta 2 Lyrup HII'-_-..’....
Betepax dopyma OtBer #56 - 07.09.21 :: 17:10:07
e :
Bue ®opyma SRR

Kprokos, ycnokorca! CTO BCceM HyXHa. A TBOE DNPOBEpPXEHNE HUKOMY.
yyacTHUK diopyma
Tbl >k nolMK NpocTyto Belb. Ecnu 6ol He 6bI10 OrpaHMYEHNA MO CKOPOCTU CBETa, Niobas
Coobuwenni: 3821 kaTacTpoda Bo BceneHHol MoMeHTanbHo 6bl Hac HakpeiBana 6bl. W Tonbko 3Ta
OrpaHM4eHHOCTb B CKOPOCTU Hac Bepexér.

Bcé B CTO BepHo. ®opMynbl-To TaM 40 A.DMHWTeNHa OTKpbinu. W pewmnu, 4to Bce OHK -

CBOWCTBO 3¢dupa. Ho acup nonyvancs NnpoTUBOPeYUBLIM. MO3TOMY ero ¢ pafocTbio OTKUHYW
BCe.

BOT Ny4yb cBeTa B TEMHOM UapcTee!

(CTO noateepxaeHa roHAHMAMKM CTOMULOT ycKOpeHHbIX YacTiL Ha ThiCAYax YCKOpUTENei

)

25. TepmosgepHble 3TIEKTPOCTAHLUM.
ITa C.B.
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Poccuiickue (pU3MKKM yIIJIOTHU/IM TI/Ia3MEeHHBIM CT'yCTOK B 1,5 pa3sa, a BblIeT
yacTul] ymeHbLUWM B 10 pa3. 3To OHM BOKPYT I/Ia3MOKM/la OPraHrW30Ba/Ix
BUHTOBOe MarHMWTHoe rojie. BoT crarbs:

https://nplus].ru/news/2023/02/04/SMOLA

Hazgo npoposkars! [17ig 3TOr0 BHYTPU CI'yCTKa OPraHU30BaTh CTPYHO
HEHUTPOHOB Y TIPOTOHOB B 00paTHOM MarHUTHOMY TI0JIFO0 HarlpaB/IeHUH.
[TonyunTtcst cBoeoOpa3HbI TOPCUOH. ITO 3aKPOET «ITPOOKOM» TTOTEPI0 YacCTHI], a
C Ipyroi CTOPOHBI, 00eCIieunT OTBOZ, MOJyUeHHOTO Terlia.

26. MocTtosiHHasA TOHKOW CTPYKTYpbI.
ITa C.B.

2
Anekcangp PbIOHMKOB B3/l C TIOTOJIKA (PYHKIIUIO f e " dx wmnonyunn

[ITC, cpaBHUB TnepBble S5KCTpeMyMbl. Monogel]. B gpyHKiuu onyiileHbl
KO3 (PULIEHTHI.

http://www.sciteclibrary.ru/yvabb26/Attachments/S S S R 002.pdf

2
A y MeHd nofyunnack GyHKIMs € . Toke MOMKHO MOUIPaThCs U MOy YUTh
ITTC. Tonbko s He 6pas HYyHKIMIO C TIOTO/KA, a Tonyuna B «OT® — Obias
Teopust ®U3UKU».

27. Avnonb AOo/MKEeH usny4vyarb BAO/Ib OCU
3/1IeKTPOMarHUTHbIe BOJ/IHbl. BO3MOXHO NpoAo/ibHbIE.

[ITa C.B.
Anekcanip PEIOHHUKOB yTBep)KIaeT, UTO AUIO/Ib U3aydaeT DM BOJIHBI BAO/b

OCH, ¥ YTO HUKTO He MOXKET 3TOT0 OMMCaTh. A UTO TyT ONMChIBaTh. S Hamén 3
CTyyvast:

1) LlenTp Macc AuIo/is HEMOABMIKEH, a 3apsi/Ibl KO/eO/I0TCs BAI0JIb OCH B
npotuBodase. [11euo aumnoss nepemeHHoe. ITO MOPoXKaaeT DM H3nyueHue.

2) I1nedo aurionsi MOCTOSIHHO, Y BeCh UMOJIb KO/1eb1eTcst BAO/Ib 0CH. DTO
TOXKe MopoXKaaeT DM usnyueHue.

3) [1nedo aumnosis MOCTOSIHHO, a 3apsiJibl BPALLIAKOTCS B IPOTHUBOIIO/IOXKHbBIE
CTODOHBI.


http://www.sciteclibrary.ru/yabb26/Attachments/S_S_S_R__002.pdf
https://nplus1.ru/news/2023/02/04/SMOLA
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Bo3MOXXHO Zja>ke, UTO 3TU U3TyUeHUs TIPOAO/bHbIE. A Tak ke BO3MOXKHO, UTO
Ha O0/IBILIOM PaCCTOSTHUM OHU OUeHb ObICTPO yOBIBAOT.

Hapopg nogaep>kasnt:
http://www.sciteclibrary.ru/cgi-bin/yabb2/YaBB.pl?num=1677411560

Muxaun Re: lNpogonbHble pagnoOBOJIHbI
AHaTOoNMbLEeBUY OrBer #12 - 29.06.23 :: 20:00:05
;aCTb'r‘ fprlERatE Vallav nucan(a) 27.06.23 :: 16:55:21:
opyma
iy Boonb ocu? YTo 33 napamMeTpbl Y HEro, KOTopble COCpeaoToYeHbI?
BHe ®opymMa

Bepém awunons, Aa Henponoﬁ. 3To AM3NeKTPUYEecKasa Nanka, a Ha KOHUaxX KyCcKu MeTanna.
PacctosHne Mex gy KycKkaMu MeTanna akkypaT paBHO NONBONHbBI B BOAE... Moaaém curHan ot

Coobuienunit: 344
nepegaTyuka... Habnwogaem ManyyeHve BooNb OCK AUMONA.

Takue aHTeHHbl 6blIM HAMKU NPUMEHeHbl B 3KcnepuMeHTax 2017-2018 rogoe. B kauecTse
3NEKTPOAOE NPUMEHANNCD MeTanIM4Yeckne NaacTuHbl. 3To 6bina Meab, antoMUHWIK, LMHKOBaHHOE
xenes3o. Mo obcToaTenscTeaM. PaboTtanu Ha YacToTe 27 Merarepu.

Habnopanacbk ACHO BbipaXKeHHas AMarpaMMa HanpasieHHocTW. Boonb ocu curHan Gonblue, a
nonepék ocuM MeHblue.

Kak paboTaeT Takas aHTeHHa onucaHo B paboTtax BAA.

Mo pesynbTatam pabot 6bin BbiNyLeH oTYET PoraTtka-2017.

« [locnegHsas pegakyna: 29.06.23 :: 20:19:26 ot Muxann AHaTtonseemny »

== IP zanucaH
HaBepx

28. BHyTpn ConHuya gomkHa obITb NnaHeTa.
[ITa C.B.

[Toxoxke, BHyTpH ConHija ecThb ryiaHeTta ("Mkap"). [Ipubmkasich K IOBEPXHOCTU
CoJsiHlla OHa KOHLIEHTPUPYeT Ha cebe MarHUTHbIe T10/1s1. VI Tak 06pa3yrorcs
TéMHbIe rsTHa Ha CosHLe.

A uTOOBI TTePHO/, aKTUBHOCTH TISITEH COOTBETCTBOBAJI TIEPUOZAM BpallleHHs
FOrurepa u CaTypHa, BHyTPeHHHUX TUIaHET JO/DKHO ObITh HeCKobKo. Korza
FOrnutep u CaTypH HaxogATCsA Ha OAHOU TIpsiMou ¢ CoHL[eM, BHYTPEHHUE
naHeThl cberarorcs, a Korja FOmuTep u CaTypH He Ha ofiHOM ocu ¢ CoJtHLeM,
BHYTpEeHHHe TJIaHeThl pa30eraroTcsl.

[Toxoske, uTo ¥ TIATHO Ha FOmMTEpe MOKHO 0OBSICHUTL BHYTPEHHHUM CITyTHUKOM
HOnurepa.


http://www.sciteclibrary.ru/cgi-bin/yabb2/YaBB.pl?num=1677411560
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29. O6partHasa maTpuua.
I1a C.B. (03.10.2023)

A — marpunia. E — equauuHas marpuija. R u C — Habop marpui] paboThl co
CTpOKaMu U co crosbiiamu. Torzaa ecTs 3 anropyuTMa noaydeHust oopaTHoN
MaTpuLbl K A.

1) Ecim RA=E, o REERAA'=A"
2) Ecm AC=E, To EC=A'AC=A".
3) Eciu RAC=E, To A=R'EC™" u ciepoBarensHo, ECR=A".

30. HoBas Hayka «[MpUUMHHO - CNneacTBEHHbLIX CBA3EN».
I1a C.B. (03.10.2023)

- To, uto yuactByeT B [IpruriHe U TOJILKO TO MeHsieT CBOU (O/[HOTHUITHBIE)
XapakTepucTuku B CrieICTBUU.

XapakTepuCTUKU MEeHSI0TCA 10 cieayronum [Tpasunam:
[IpaBuna (akCMOMBI) TIPUYMHEBI U C/I€[CTBUSI:
1) VI3 npyuumnHbI-nipaB/bl BCerja cyielyeT caefCcTBUe-NpaB/a.

2) Ecnu w3 npruuurHbI-nipaBabl (h)OpMaibHO C/IeJyeT JIO)KHO€e BbICKa3bIBaHUE, TO
ero HaZlo IpeoOpa3oBaTh B MPaBAUBOE.

3) VI3 NpyuuuMHBI-/DKU HAYEro He C/Ie/lyer.

30.2. NMpoBepuM Ha NapagoKce /mxeua.

[IpoBeprM Ha TapaZjoKCe JDKeLa.
KpuTsiHYH 3as1BUJI, UTO BCEe KPUTSHE - JoKelbl. [IprimeM 3To 3a npaBmny.
N3 Heé 110 1) ciieiyeT, yTO U 3TOT KPUTSIHUH JiKell. [IpymeM 3To 3a npaBay.

A W3 3TOrO ClieflyeT, UTO BbIpakeHre "BCe KPUTSHE - JDKeLbl'" camo JIOXKb. [10 2)
Ha/l0 3aMeHUTh Ha npasay. [TosmyurMm "He Bce KpUTSHe JDKeLbl' WK "KPUTSAHe He
BCerga Jryt'. 3To Ipas/a.

OTO peliaeT I1apagoKcC JDXKelLld.
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OTOT Tapa/IoKC TIOPOXKJAaeT U3 TIPUUMH U CIeICTBUM HEKOTOPYIO 0OpaTHYIO CBA3b,
KOTOpasi MeHsieT MpuurHy. Kak B MexaHUKe W PaIn03JIEKTPOHUKE.

31. Nlopsiuee oxnaxaaeTcs B XonoauibHUKe GbicTpee, Yem
npoxnapHoe.

[IIa C.B.

T'opstuee cryibHee HarpeBaeT BO3AyX B XOJIOAW/ILHUKE, TIOKA He 3aKphITa JBEPKa.
ITo 3aKpBITHIO ABEPKHU U OXJIaXKAEHHIO BO3/yxa, oOpa3yeTcsi 6osiee ryOoKwMii
BaKyyM. A ueM Cu/ibHee BaKyyM, TeM ObICTpee HUCIIapsitoTCs )KUJKOCTH, a 3TO
OLICTPO OX/aXKJaeT MPOAYKThI. [I03TOMYy Topsiurie MPOJYyKThl ObICTpee
OXJIaXK/Iat0TCsl, UeM TpPOoXJiaZiHbIe.

Bcé 10/mKHO 00BACHATHCSA pab0TON aBTOMAaTUKK XO/IOAUIbHUKA.

32. CeeTALWMiIACA Noe3a N TEMHbIN TYHHeb-NapagoKc I 31O
CneunanbHou Teopnn OTHOCUTENTILHOCTU?

[IIa C.B.

YacTo npuBOAAT IpUMep T10e37a U TYHHe/Is1, KOTZa Toe3/, IBUraeTcs U
ykopauuaetcs, To 3axoauT [IOJTHOCTBIO B TyHHesb, a B CO noe3aa,
yKOpauuBaeTCs TYHHe/Ib, U [10e3]], [IOJIHOCTbIO He 3aXO[UT.

Bce 3HaIOT, UTO 3TO CeACTBHE HEOAHOBPEMEHHOCTH COOBITUM B Hauajiax
KOHI]aX roe3za U TyYHHeJIsl.

A e/ B34Tbh U Ha MIOCTOSAHHO BKJ/IFOUMUTB CBET BO BCEM Toe3ze? PaccyKaeHus
CoBepIlieHHO Jipyrue. Bcé OyneT 3aBuceTh OT Habmtomaresis. [TocraBum
Hab/moaTes TakK, YToObI paCCTOSIHYS /10 Havasl ¥ KOHI[OB T10e3/1a ¥ TYHHe s
ObI/IM OJJMHAKOBLIMU TIPH TIPOXOXKAEHUH T10€e3/]a 110 TyHHe 0. CBeT ropur
TIOCTOSAHHO.

Torma B CO noe3za cBet OyzeT BujieH Bcerya, a B CO TyHHe s Oy/ieT MOMEHT,
KOT7Zla CBeTa He Oy/er.

DTO COBepIlIeHHO pa3Hble COObITHS (€CTh CBET U CBeTa HeT)... [lapa/lokC Kakoii-
TO.

Ha camowm jene, Bo Bcex MUCO Oyzet 3areMHeHue. [layke B C/iyuae ABYX
HabmoaTeneu, ogHoro HenoABkHOoro B MCO TyHHess, a apyroro B UCO
rnoes/ia, ¥ UMeIOIIUX 0OIIYI0 TOUKY CTOJTKHOBEHMS], B KOTOPOM MpOIia/iaeT CBeT.
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OTO He MapajjoKcC.

33. lNpocTpaHCcTBO, MaTepus, acdup n NMpuHUUN
OTHocutenbHocTu Nanunes.

[IIa C.B.

YTBepxKIaroT, uTo 1 3ananus [[pocTpaHCcTBa HAZO YCTAHOBUTH B HEM
MaTepHalbHbIe TOUKU OTCUETA, HO TOT/Ia MOKHO OyAE€T YCTAaHOBUTH IO HUM
JIBUKETCS OHO TEJI0, OTHOCUTENBHO JAPYTroro Wi Ha000pOT, a 3TO MPOTUBOPEUUT
[Ipuanuny OtH. ['anuines. A nocemy [IpocTpaHCTBO CyIECTBYET OTAEIBHO OT
Marepuu. Beap Bceryia MOKHO ONPEAETUTh NPUKPEIICHA JIM MaTepHUATbHAS TOUKA
k Touke [IpoctpancTsa. Tak ke v ¢ 3pUPOM MOXKHO YCTAHOBUTH ABUKETCS UITU
HeT. [lotomy, onposepras 310, [10 INanunes 3agaét [Hpunnunst [Ipoctpanctea u
Marepuun, u otBepraet dpup.

34. Jloruka.
[IIa C.B.

Maremaruueckas JIoruka CTpoUTCa Ha OCHOBE TeOpUU MHOKECTB.

Mpg1 6epéM yciaoBue U cuutaeM ICTUHHBIMU T€ 3JIEMEHTBI, KOTOPhIC
YIIOBJIETBOPSIFOT 3TOMY YCJIOBHIO, a HE YIOBIECTBOPSIONIME cunTaeM JIOKHBIMU. A,
BE€Jlb, HA CAMOM JI€JIE€ 3TO HE TaK. VICTUHHBIE C OTHOW CTOPOHBI TE€, KOTOPHIE
YIOBJIETBOPAIOT, U ICTUHHBIE T€, KOTOPBIE HE YIOBIETBOPSIOT (0HU npocto HE
YIOBJIETBOPSIOT, U UM YCIIOBHO MpHUCBanBatoT 3HaueHue Jloxkubix). Jlanbiie, 4to
OBl UCTIOJIB30BaTh ATy «JIoruky Ha Teopun MHOXkeCTBY, npucBauBatoT Uctune 1,

a Jloxu -1.
1*1=1, 1*(-1)=(-1), (-1)*1=(-1) u (-1)*(-1)=1.

A Benp McTrHa MOXKET CyIIIECTBOBAaTh caMa 1o cebe, a JIoKb TOIbKO
napasutupoBath Ha Mctune. Cama o cede JIokb CyIlecTBoBaTh HE MOXKET!
[ToTomMy 1 HE TIOJTy4aeTcsl, 9TO MPOTUBOIOI0KHOCTE JIku ecth MctrHa. Hamo O
pyu yMHOkeHuHU BBeCcTH: MctuHa 1, a JIoxs 0.

Torma: 1*1=1, 1*0=0, 0*1=0 u 0*0=0. Tak OyzneT TouHEE.

(Msicab mipo 10, uto McTHA cyniecTByeT cama 1o cede, a JIoxb ToJIbKO
napasutupyet Ha VMctune, s ycnbiman B puneme Auasl Manacaposoi, 1974,
« My moro cyab0y».)
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B 3ToM cityuae jerko pemaercs napagokc «Jxenay.
1 emé 3170 00bACHSIET TPAaBOMEPHOCTH UCIIOJIB30BAHUS JI0KA3aTeIbCTBA TEOPEM
«OT TIPOTUBHOTO.

35. CaBur ¢pasbl Y MHAYKTUBHOCTU U éMKOCTMW.
ITa C.B.

[IprunrHa - 5TO HANPSHKEHUE, TOK — CJIEICTBUE. DTO JIJIs BCEX TPUOOPOB.
[ToaToMy caBur (pasbl 10IKEH OBITh OJTOKUTEILHBIM.

Y EMKOCTH CABUT TOKA OTHOCUTEIIBHO HANPSKECHUS —g .

A TSI ”HIYKTUBHOCTH cuuTaeTca Z .

2
Tak 1u 310?

[Toxoske y EMKOCTH 3?” :

I/IHOFI[a Ba’XHO YUYHUTBIBATDL 3TO 3alla3bIBAHUC.

36. PaznuuHble nponopuuu B cpusuke.
IITa C.B.

1:4 — 510 ponopius OTKphITas U 00bsicHEHHAas MeHnenem B reHeTuke. bpanuch
2 pa3HBIX JIEMEHTA. B mepBOM MOKOJIEHNN OHU NMPOCTO CMEMIUBAINACH. A BO
BTOpOM TosiBisiack pomnopius 1:4. [logpoOuee: 6epém AA u Bb rensr. Ouun
00BeIMHSIOTCS B TepBoM nokojieHnu Ab u BA. A BOT BO BTOpOM IMOIydaeTcs
AA, Ab, bA u bb. A — pomunupyromuii npusHak. Eciu oH ecThb, TO
Hacnenyercs oH, a b nacnenyercs tonbko npu bb. Tak nonydaercs 1 (bb) k 4
(obmemy unciy BapuantoB: AA, Ab, bA u bb).

[To3xe, mogoOHBIM 00pa3oM ['aMOB 0OBSICHIII NPOMOPIHUIO TTEPBOHAYATILHOTO
Bojiopoaa K renuto 1:3 unu 1:4 (4=1+3). MexaHusm TOT *ke.

1:6 mosiBnsieTCSl B TEPMOJMHAMUKE MPU OOBSICHEHUU JIABJICHUSI Yepe3
KMHETUYECKYIO TEOPHUIO Ta30B. TaM MOJIEKYJIBI MOTYT JIBUTAThCS B 3 U3MEPEHUSIX
U B 2 HalpaBJICHUSAX B KAXKJIOM U3MepeHuu. 3*2=6. Tak npu pacuére qaBIeHUs
noy4daercst koo uiueHt 1:6.

B nponopunn marepuun Kk TEMHOM Marepuu Toxe nonydaercs 1:6. HaBepHsika, 31o
TOKE CBA3aHO C TPEXMEPHOCTBIO MpoCcTpaHcTBa. [1moc (TouHee yMHOXUTH) 1Ba
IIPOTUBOITIOJIOKHBIX HAIIPABIICHUSA HA KaXJ0€ U3MEPEHUE.
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37. dneKTpU4yecKnin MocCrT.
ITa C.B.

PaccMoTpuM aeKTpudeckuii KyO ¢ OMMHAKOBBIMHU COMPOTUBICHUSAMMU:

B
A

L=,
[ B
@

Ero o61miee conpoTUBIEHUE MOKHO BBIUUCINUTH U 0€3 npaBui Kupxroda u yuéra
CUMMETpUH. PaccTaBbTe NOTEHIMAIBI B BEPIIMHAX U PEIIUTE CUCTEMY
ypaBHeHU. Y Bac nomyuurcsi.

CHauasa HaJ10 OIPEAEIUTHCS: KAK 3aITyCKAeTCs TOK?

Uro nnér Bnepenu: Hanpsioxenne unm Tok?

S cuutaro, 4TO BHavase BO3HUKaeT HarpsokeHre, Kak HaKkJIOH pycia y peku. A
y>K€ TIOTOM 0 «HAKJIOHY» O€KHUT JEKTPUUYECKUN TOK (3JIEKTPOHBI U MTPOTOHBHI).

3areM HaJI0 PaCCMOTPETh KaK OCKUT pydyeEK MO pa3BUIIKE pycen. ManeHbKui
pyue€K BHIOMpPAET MPOU3BOJIBLHO OJTHO U3 PYCEN U TaK OCXKUT, OKa HE CTAHET
MOJIHOBOJIHBIM. Torma HauuHaeT OeXaTh U 10 OCTAJIbHBIM PyCIIaM.

PaccMoTpuM cumMeTpuuHbiid MOCT 0e3 npaBuil Kupxroda nnu yuéra
cummerpun. [lomydaercss S HEM3BECTHBIX U 3 YPABHEHUA.

O06o03HaunM pa3HOCTH HampskeHui mo anemenTtam, U1, U2, U3, U4, US.
EcTb 5 Hen3BeCTHBIX U 3 ypaBHEHUS:

Ul+U2=u

U3+U4=u
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U1+U5+U4=u
U3-U5+U2=u (uiixee)

Cucrema HEe UMEET PEIICHHUS.

bonee Toro, mpu y4€Te CHMMETPUH BO3MOXKHBI 2 BapyaHTa: 1) KOrjaa 3aMKHYTh
BMecTO Rs 1 2) pazopBark BMecTO Rs. A 3TO 03HadaeT, 4To Mnpu nojaue
HaIPSHKEHUS JOJDKHO 0a0axHyTh, TOCTATOYHO TOJIBKO OY€Hb TOYHO U3TOTOBUTH
conpoTtuBieHus. Uepes modoe 1eHTpaIbHOE COMPOTUBIICHNUE MOUAET JIFOOO0H TOK,
HO B TE€YCHUE OYECHb KOPOTKOIO BpEMEHU. EMKOCTEN Y MHIYKTUBHOCTEU HET, a
MOATOMY BPEMS UMITYJIbCA MOXKET OBITh OUYEHDb KOPOTKHM.

Yactuna coctout u3 sapa u noiist. Korga Ha cxemy noma€rcest HanpsiHKEHUeE,
MIEPBBIM JIEJIOM CO CKOPOCTBIO CBETA MOJICTPANBAETCS TOJIE, & YHKE ITOTOM
HAYMHAIOT JIBUTAThCA sA/1pa. BOT 1 momyyaercs, 4To CHayalia BEICTPAnBaCTCs
HaIPSKEHUE, a IO/ HETO MOJATOHAETCA TOK. TOJMBKO B CAMOM Hadase TOK 3TO HE
MPUBBIYHBIA HaM TOK. OH MOKET BO3HUKATh U KyCOUYKaMH CAMOIIPOU3BOJIBLHO U
BHYTPH CXEMBI, & YKE ITOTOM BBIPABHUBAETCS 10 BCEU CXEME.

BoT u moyyaeTcst B ciiydae ¢ MOCTOM, UYTO BHa4YaJje IMOJie YaCTHUI] BEICTPaUBaCT
NepBOHAYAILHOE HAINPsDKEHUE 0€3 TOKa. A 3TO HampsHKEHUE HE UMEET PEeIIeHUS.
TyT Hag0 MpUMEHSATH Apyrue MeTobl. ONUH U3 HUX, YTO PEIICHUIO
COOTBETCTBYET J[BA COCTOSIHUS CXEMBI: C IIEPEMBIYKOM, BMECTO BHYTPEHHETO
CONPOTUBJICHUS, U O€3.

TyT Ha70 MPOBOAUTH SKCIIEPUMEHT. S cunTaro, 4To 6abaxHeT.

38. Npu noTenneHn B KBapTupe noau MEP3HYT.
IITa C.B.

B xBapTupe temeet, a Mbl MEp3HEM. fl BUEpa MOHSIT OYEMY: TIPU HATPEBAHUU B
KBapTHUPE MOBBIIIACTCS BIAXXHOCTD, a Bjlara oroupaet 0obIne Teria. Biara-to
npoxJiasiHas ¥ 0osee TeronpoBoaHasl. Jla v npu ucnapeHuu U3 napa oroupaercs
4aCTh SHEPTUU (SHEPTHUS UCTIAPEHUS - 3TO MBI B IIKOJIE TTPOXOIUIIN).

39. Napaaokc 6nmsHenyos B CTO u OTO.
IIIa C.B.

PaccmoTpum mapanokc 0au3HeroB. O6a Oau3HEIa MOKOSATCS B KOCMUYECKOM

MPOCTPAHCTRBE, IJI€ HET rpaBUTaniu. OIMH OCTAETCs, a BTOPOU YJIETAET U
BO3BpaIaCTCs.
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Bropoii cHayasa pa3sroHseTcs 3a KOHEYHOE BPEMs], IIOTOM JIETUT CKOJIBKO XOYET C
IOCTOSIHHOM CKOPOCTBIO, 3aTEM PAa3BOPAYMBAETCS (C YCKOPEHNUEM) 32 KOHEUHOE
BpEMsl, JIETUT 0OPATHO U TOPMO3UTCS KOHEUHOE BPEMS Y MIEPBOTO.

B CTO napanokc 6iau3nenon ectb. Paccmorpum OTO.

B OTO Bpems Bcex YCKOPEHUI OTpaHUYeHO, MOTOMY U Je(PEKT MpU YCKOPEHUU
— orpaHu4eH. A Bpems Moyi€ta ¢ MOCTOSHHON CKOPOCTHhIO Jto0oe. [TorTomy
BCET/Ia MOKHO BBIOpATh TaKOE BPEMs MOJIETA C TOCTOSIHHON CKOPOCTHIO, UTO €T0
nedeKkT BpeMeHH OyneT 0oJiblie Ae(eKkTa BpeMEeHH IIPH YCKOPEHUHU. ITO
JEICTBYET, UTO B CUCTEME MOKOsIIerocs: 6Ju3Hena, yto jgeratomiero. [loatomy u B
OTO napaaokc OJIM3HEIIOB UMEET MECTO.

NN (GPTGo.ai) oTBeTHI:

Ia, mapagokc 01u3HENOB BeTpedaeTcs kak B CnennaibHoM Teopuu
OtnocurensHoctu (CTO), Tak u B O0uieit Teopun OtHocutensHocTH (OTO). B
CTO, xak u B OTO, BpeMs npoLeccoB NEPEMELICHNS U YCKOPEHUS OTPAaHUYEHO,
YTO OKa3bIBAET BIUSHUE HA TEUYEHUE BPEMEHHU JIJI KaX0T0 U3 OJIU3HEIOB B
pa3HBIX YCIOBUIX ABMKeHMs. Korma ouH OMM3HEI] 0CTAeTCsl B COCTOSIHUU TTOKOS,
a IPYrou OTIPAaBJISECTCS B MyTEHICCTBUE, PA3IMYUS B TCUCHUE BPEMEHU
BO3HUKAIOT M3-3a U3BMEHEHUS CKOPOCTEH M yCKopeHuil. TakuMm o0pa3om, mapajiokc
Onmr3HeNoB ocTaeTcs aktyalbHbIM Kak B CTO, Tak u B OTO.

Moii otset (Illa C.B.):

B napanokce 01u3HE10B BaXKHBIM MOMEHTOM SIBJISIETCS CMEHAa CKOPOCTH
JBVKEHHS Ha IPOTUBOIIOJI0XKHYI0. Ta CMEHA BHOCHUT CYIIECTBEHHBIN BKJIA/I,
3aBUCANIMI OT MOJIHOIO BpeMEHH ABMKeHUs. UieH -vx/c” B IpeoOpa3oBaHusIX
JlopeHniia. OTum 00BICHSIETCS TTapaIOKC.

1. B cucreme nokosimierocst OJiM3HeNa, y JETAIIETr0 3aMeJICHUE BPEMEHU:

2
At’:At\/l—v—2
C

A miepexo OT V K -V B MHEPIHAIBHOM CUCTEME OTCUETa MOKOAIIEToCs ONMM3Hela B
ujieHe -vX/C® aHTHCMMMETPUYEH, a IOTOMY MHTErpall 3TOr0 YWieHa PaBEH HOIIIO.

2. B cucreme netsuiero 0au3HENA, y MOKOSIIErocs eiié J00aBISIETCs CKayoOK
BPEMEHH Ha pa3BOPOT, KOT/Ia CKOPOCTh MEHSIET HamnpasieHue. Cucrema JIETAILEro
HEUHEPIIMOHHAsS, a IOCEMY MOXHO KaK B KJIACCHUYECKON MEXaHUKE MPHU NEPEXO/IEC
K KPYTOBBIM JIBM)KEHHUSAM BBOJSIT LICHTPOOEKHYIO CHITY, KOTOPOM HET, 3TO CHJIa
WHEPLNH, TaK )K€ U B TOUKE, I7I€ MEHAETCS CKOPOCTb, KaK Obl IIEPEHECTU
KOOPJIMHATY X B KOOPJIUHATY -X. JTO 33/1aCT CKAYOK BO BPEMEHH.
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OTHUM U pemaercs napajgokc OJIM3HELOB.
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