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KoHcTpykTHBHASI Teopus mMOJIsi
- KOPOTKO U IIAT 32 IaroM

Copep:xanue

1. Tanunel - rpaBUTAIIMOHHBINA 3aKOH CBOOOTHOTO MaACHUS

2. Norann Keriep - TpeTuit 3aKOH JBUKEHUS TUIAHET

3. Ucaak HprOTOH - 3aKOHBI JMHAMUKH U 3aKOH BCEMUPHOTO TATOTCHUS

4. Tlunoma co3naet KoHCTpYKTUBHYIO TeOpHIO moJs. [[MHOMa OTKpHIBAET. ..

A) BHeBpeMeHHOI XapaKTep rpaBUTAIMOHHOTO BO3ACHCTBUS

b) ToxmecTBEHHOCTh BO3IEHCTBUI (hyHIAMEHTAJILHOTO U TPABUTAIIMOHHOTO

B) ®dynnamenTaapHas 4aCTHIIA BEILECTBA

I') JIBosiKvii, 3aBUCHMBIN OT PacCTOSHHUSA, XapakTep GpyHIaMEHTAILHOTO BO3ACHCTBUS
J1) AGCOOTHOE U OTHOCUTEIILHOE B3aUMHOE MTPOHUIIAHKE KOMIIOHCHTOB BEIIIECTBA
E) [puHImn MUHUMAIH3a1MH TIOTEHIMAIOB MPOCTPAHCTBA

X) lunamuka caMoaeiiCTBEHHOTO ABHIYKCHUS BEIICCTBA

3) CamoneiicTBEHHOE BIKCHHE BEILIECTBA B CBETE OIBITHBIX (PaKTOB

1. Il'anuueii - rpaBUTAIMOHHBII 3aKOH CBOOOIHOTO NMAAEeHUS

Iamuneo lamueii (1564 - 1642penéT onbiThl ¢ rpaBuTarueit. OH cOpachiBaeT ¢ OOJIBIION BBICOTHI
npeAMCTBI U U3MCPSCT BPCM UX MTaICHU. Ha ocnoBe MOJIYYCHHBIX PE3YJIbTATOB OH JCJIACT BBIBO/BI,
KOTOpBIE MBI CETOJIHSI 3HA€M B BUJI€ 3aKOHA CBOOOIHOTO IMaJICHUs TeJl B TPABUTALIMOHHOM TOJIe. DTOT
IpaBUTALIMOHHBIN 3aKOH ["anuiiest IacuT, 4To Tesla He3aBUCUMO OT BEJIMUMHBI UX MAacChl aJaloT B
IPABUTALMOHHOM I10JI€ C OAUHAKOBBIMU yCKOpEeHUAMU. 110-1pyroMy rosopsi, rpaBUTaliluOHHOE 110JIE
TPaKTyeT 3TH Tejla OJUHAKOBBIM CIIOCOOOM M OIMHAKOBO UX YCKOPSIET.

2. Morann KenJiep - TpeTHii 3aKoH IBHKeHUs MJIaHET

Horann Kertep (1571 - 1630pHanu3upyeT pe3yabTaThl aCTPOHOMHYESCKUX HAOMIONCHHIA CBOETO
yuutens Tuxo bpare u ¢popmynupyet Tpu 3aKoHa IBHKCHUSA TUTaHET. YacTh aHATUTHYECKUX BBIBOJIOB
CETOMHS M3BECTHA KaK TpeTHii 3akoH Keruiepa. DTOT 3aKOH IIACHT, YTO OTHOIICHHE KBajpara Ieproa
oOpaiueHus raHeTsl BOKpYT ColHIla K KyOy OO0JIbIIO# MoayocH e€ SIUTMITHYECKOI OpOUTHI (TO €CTh,
cpeanero paccrosiaus ot ColTHIIa) KMEET MOCTOSHHYIO BEJTHYMHY JUisl BcexX miianeT ColHeuHOH
Cuctemsl. Vnn nHave roBopsi, KBaJpaThl HEpHOA0B oOparieHus ianeT Bokpyr ConHIa ecth
MPONOPIIMOHAIBHBI Ky0aM OOJIBIINX MOTyOCeH.

o _ o

3 3
4) ()
DTO MOYKHO 3aMKcaTh MPHU TOMOITH (POPMYIIHIL: ( 1 "2 ,tne T ¢ uanexkcom 1 wmm 2 310
TeproIbl OOpaIIeHHs ABYyX IJIAHET, 3aT0 a ¢ MHACKCOM 1 miau 2 310 OOJIBINKE OTYOCH 3TUX OPOHT. DTy

) @

=const

2 3
cnmme (2 ()
(bopMyITy MOXKHO HEMHOXKKO U3MEHUTH U JUIs ABYX IIAaHET Hanucarhb €€ B BUJE . MoxHO
emé nepeiTH K 0ojee uaeanu3upoBaHHON (HopMe MITAaHETHOH CUCTEMBI, B KOTOPOH TUIAHETHI IBUKYTCS
1o KpyroBeiM opoutam. Toraa B hopMyse BMECTO OTHOIIEHUS KyOOB OOJBIINX MOTYOCEH IITUITHYECKUX
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XapakTep CTpyKTypbl GOpPMYJIBI, a 320IHO XapaKTep TpeThero 3akoHa Kemepa, ecTh KUHEMaTHYEeCKUH.
310 3HauMT, uTO 3aKOoH Keruiepa u hopMyna OnuChIBaIOT ABUKEHHUE HA UIMITHYECKON MIIM KPYTOBOM
opOuTe MPU UCTIOIBH30BAHUU MTAPAMETPOB OPOUTHI K BPEMEHH JIBUKEHUS, @ HE YUUTHIBAIOTCS PUUNHBI
TAKOTO BUJIA ABWKEHHS. B TOM OTHOIIEHNH CUTyalus €CTh M0I00HA, KaK MPU OMUCAHUHN YCKOPECHHS
TeJla Ha KpyroBoi opOute. B 3TOM ciiyyae EHTPOCTPEMUTENIbHOE YCKOPEHHE OMMCHIBACTCS HA OCHOBE
CKOpPOCTH TeJa Ha opOuTe U paguyca opOuTsl.dopMyna JUIsl HEHTPOCTPEMUTENHHOTO YCKOPEHHS UMEET

OpOUT BBICTyNIA€T OTHOIICHHE KyOOB ParlyCOB KPYTOBBIX OPOHT, a popMysia uMeeT BU/T
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MOEKHO OIpOYHTATE CIEOVIOLEE ERIACHEHHE,

Henaeu® EexTOPHER aHaNHs JEHEEHHA T0 KPYTY, TO0XOTA 00 CIEIVIOLIHE SAKTOYe HHH!
1) TpeyroneHHE co cTopoHaMH [t, 1, ] Dogoben Tpeyroneuuey (v, v, Av]. Jna ouens
MATEE OTRESKOE BpeMeHH (t—0) npHbIHEaeM X KaKx oTPESCK, a HE IYTV.

&) Hs teopemu Daneca monyaaew =t = Awlv, w2z sToro cnegyer, uto Av=xwt,

3) My sHaem, 9T yoEOpEHHE saNHCHEASTCA ophymod a=Awit={zw't )=z )t

4 MOTOMY 4TO Xt 9T0 HHYTO OPYyToe Kak CHOPOCTh ¥, IOMYIaeM a=vw/t—vat, ToMHA ¢ ToM,
YTo TAKOE YOKOPEHHE HANPAEIEHO B CTOROHY UEHTPA KpyTa, 00 KOTOpoM JEHEKETCA TENO,

Kakoe ecTp oTHOIIEHHE APYT K APYTY 3TUX ABYX 3aBUCHUMOCTEMN, Kacarolecs TpeTbero 3akona Kemiepa
1 Kacarolieics HeHTPOCTPEMUTENBHOTO YCKOPEHH S, OyJIET MOSICHEHO TO3XKeE.

3. Ucaak HbI0TOH - 3aKOHBI ITMHAMHKH M 32KOH BCEMUPHOI0 TATOTEHHUS

Hcaax Hetoton (1643 - 1727}anuMaeTcss MaTeMaTHYeCKUM aHAJIM30M - pa3padaThiBacT
audepeHanbHOe U HHTETPAJIbHOE HCUUCIICHHUE - B TO BpPEMsI OH TaKKe aHAJIM3UPYET IIOBEACHUE TEll B
I'PaBUTAIIMOHHOM II0JIE U B ITPOIIecCe OPOUTATIBHOTO IBHKCHUS.

Ceronnsi, KOT1a Mbl 3HA€M pe3yNbTaThl aHAIUTHYECKOH paboThl HpI0TOHA B BUJIE TPEX 3aKOHOB JMHAMUKH
Y 3aKOHA BCEMHUPHOTO TATOTEHHS, MBI MOXXEM TaKXXe YBUJIETh, YTO (M KAKHM CIIOCOOOM) OH IOJIb30BaJICS
Hay4yHbIMU AocTxkeHusMu ['ammiesa u Kenepa. ['paButaninoHHblN 3aKoH ['anuiiest, KOTOpbI KacaeTcs
CBOOOIHOTO MAJACHUS TeJl B TPABUTAIMOHHOM I10JI€, XOTS 3TO HE BUJHO Ha MEPBBIN B3I, COACPKUTCS B
3aKOHE BCEMUPHOTO TATOTEHMSI U B TPEThEM 3aKOHE AMHAMUKHU. 3akoH ["anmuies, roBops 00 0AMHAKOBOM
YCKOPEHHUH B TPABUTALUOHHOM I10JIE, B IOATEKCTE TOBOPUT O TOM, YTO BEJIUYMHA YCKOPEHUS 3aBUCUT
TOJIBKO OT MAaccChl T€JIa, B IPAaBUTALIMOHHOM I10JI€ KOTOPOT'O IMPOUCXOIUT 3TO YCcKopeHue. M 310 uMeHHO
MOJKHO YK€ YETKO YBUACTb, aHATU3UPYsI 3aBUCUMOCTH MEXy TapaMeTpaMH JBHKCHHMs IBYX Tell B
KaKoi-HUOyIb MPUMEPHOH IIIaHETHOH cucTteMe. BOT Kak BBIIAIUT 3TA CUTYalIUS.

Onupasich Ha 3aKOH BCEMUPHOTO TATOTEHUS, MBI MOXKEM PACCMOTPETh CUTYAIIHIO IBYX Tell, TSKEJIOT0o
Tena Maccoi M | JIeTKOTO Tesia MacCoi M, KOTOPbIE IBUXKYTCS IO KPYTOBBIM OPOUTaM BOKPYT OOILETO
LEHTpA TSHKECTH. DTH Tesna 00pas3yloT CTaOUIIBHYIO TUIAHETHYIO CUCTEMY Onlarosiapst B3auMHOMY
YCKOpeHHI0. B 310l cucTeMe Tena B3aMMOIEHCTBYIOT APYT Ha Apyra MpH IMOMOIIU CHJI, KOTOPBIE PaBHbI
10 BeJIMYMHE W UMEIOT TPOTUBOIIOIOKHBIEC HAITPABICHUSA. Y UUTHIBASL, YTO KaXK/ast U3 OTHX CHJT SABIISCTCS
MIPOU3BE/ICHUEM MACCHI TeJla, Ha KOTOPOE BIMSET YCKOpSIOIIee AeCTBUE cocea, U ATOr0 YCKOPEHUs,
PaBEHCTBO TUX CHJI CYIIECTBYEeT MIMEHHO I10 TOH MPHYMHE, YTO YCKOPEHUE 3aBUCHUT (IPONIOPLIUOHAIBHO)
TOJIBKO OT 3TOr0 cocena. Ecim 3aBucuMocTts (MaTteMatudeckas popMylia), KOTOpasi OIMCHIBACT
yCKOpeHue, obmaana Obl APYTUM XapaKTepoM, TO HE CYIIIECTBOBAJIO Obl PABEHCTBO CHJI M B TAKOM CIIydae
He paboTai Obl TpeTuil 3aKoH nuHaMUKK HproToHa.

3Hast pe3yabTaThl uccieaoBaHuil ['anumnes Haa rpaButanueid, HbrOTOH pa3MBIIUISIT O TOM, Kak C
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YBEJIIMYCHUEM PACCTOSHUS U3MEHEHSETCS IPaBUTAIUS HEOSCHBIX TEJ, @ B YACTHOCTH, KaK U3MEHEHSCTCS
rpaBuTanus 3emiau. HecoMHEHHO, OH 3HaJ 3aBUCUMOCTb, KOTOPast CBA3aHa C IBHKEHHUEM Tell 110
OKPY)KHOCTH, KOTOPYIO CETO/IHS M3y4aloT JIMIIEUCTHI. MITak, OH 3HAJ O CyIIEeCTBOBAHUHU 3aBHCHMOCTH,
OIMCHIBAIOIIECH HEHTPOCTPEMUTEIBHOE YCKOPEHHUE U 3HAJ O TIPEBPAILCHUH 3TOM 3aBUCUMOCTH
a =m2-R T2=':2'7"f:'2'a§
(dbopmyitbl), KOTOPOE CETOHS 3aIMCHIBACTCS MIPU TOMOIIH (OpMyIT Kak 1 u n.
W3 nocnenHeit 3aBUCUMOCTH CJIEyeT, YTO €CJIM TPAaBUTALIMOHHOE YCKOPEHUE HE U3MEHSIIOCH OBl MTpH
YBEIIMUYCHUN PACCTOSIHUSA, TO €CTh, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE HE 3aBHUCENIO0 OBl OT pauyca
OpOUTHI, TO CKOPOCTH TeJla Ha OpOUTE JOJKHA OBITH TAKOM, YTO KBaJpaT Mepruoja oopalieHus Teja Ha
opbute ObLT OBl MPOMOPLKMOHANICH pauycy opouTsl. [lo-1pyromy roBopsi, Torjaa JOKHO OBITh TaK, 4TO
2 2 Rl 2 2 RZ
(Tl) =(2m) 0 (TE) ={2=)" =
n, n , ¥ CJIEJ0BATEIIFHO, TPABUIBHOM JOJIKHA OBITh 3aBUCUMOCTb
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Crenyer nog4epKkHyTh, YTO UMEHHO TaK ObLIO ObI TOT/A, €CIIM IPAaBUTAIMOHHOE YCKOPEHHE,
MPOKCXOJISIIEe OT JAHHOTO HEOSCHOTO Telia, MPU U3MEHEHHH PACCTOSIHUS (OT HEro) 0CTaBaioCch Obl
HensmeHHbIM. Ho HeroToH Takske 3Han 06 ucciaenoBanusx Keriepa u 3HaM 0 TOM, 4TO TPETHH 3aKOH
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Kemnnepa numeet Bua . Ucxons u3 storo, Hel0TOH cenan BBIBOJ, 4TO
[IEHTPOCTPEMUTEIILHOE YCKOPEHHE, KOTOpOe ACHCTBYET Ha TENIO Ha OPOUTE, KOTOPOE SBISIETCS MPUINHON
MCKPUBJICHUS TPACKTOPUU JBMKCHUS U €€ KpyTroBoi (hOpMBI, TOKHO OBITH 00paTHO MPOMOPLHUOHATBHO

KBaJIparty paauyca opouTsl (pacctosiuto). [lo-npyromy roBopsi, HeroTOH clienan BbIBOA, YTO YCKOPEHHUE
G-I
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CHJIBI TSDKECTH JIOJDKHO U3MEHSTHCS (IO CErOqHSIIIHEH 3a1MCcH) B COOTBETCTBUU C (hOPMYJIOH E
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[ToTtomy 4TO TONBKO TOTAA OYAET TaK, YTO
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Hcnons3yemoe ceromHs B (U3HKE MOHATHE IPABUTALMOHHOTO MTOJIS BEIPAXKEHO J0CTATOYHO OTYETIINBO.
Ho He Bcerna Tak ObIBajio ¥ TOJBKO HEMHOT'HE 3HAIOT, KAKUM 00pa30M 3TO MOHSATHE BO3HUKAJIO U YTO
¢dakTuuecku oHO 3HAUUT. CeTOHS MOXKHO J0TaIbIBaThCs, YTO PA3BUTHE 3HAYCHHS ITOTO TOHATHS
HA4aJIOCh BCIIEJCTBUE aHAIMTUYECCKUX HccaenoBanuil HerotoHa. IlepBhIM mIarom u KaHBOM JJIs
MOSIBJICHUS TTOHATHUS TI0JISA, KOTOPOE OKPYXKaeT JaHHOE TeJI0, ObLIN Pe3yNbTaThl aHAIN3a PACTIPEICTICHHUS
YCKOPEHHI TOCTOPOHHUX TeJI, KOTOPbIE 3TH MOCTOPOHHUE Tella MPUOOPETAIOT B PE3yabTaTe BIUSAHUS
TaHHOTO Tesa. B ¢BsA3u ¢ HeOeCHBIM TEJIOM MOSIBUJICS POCTPAHCTBEHHBIN 00pa3 pacrpeieseHus
YCKOPEHM, KOTOPBI TO 00pa3 o0nagal IeHTpalbHO-CUMMETPUYHBIM XapaKTEPOM.

HewussecTtHo, ObU1 7111 3T0 HBIOTOH, MM KTO-1100 Jpyroi, HO, HECOMHEHO, 3TO OBbLT YEJIOBEK, KOTOPBIN
yke Brajes au¢ hepeHInanbHbIM 1 HHTETPAIBHBIM HCUYHCIICHUEM. DTOT 3HATOK MaTeMaTH4eCKOTO
aHa/M3a HaIIEN HHTETpaJIbHYI0 (PYHKINIO, KOTOpas Obula CBsi3aHa ¢ (GyHKIUEH pacupenaeneHus
YCKOpPEHMI BOKPYT HEOECHOTO Tella - OHa BO3HHUKJIA BCJIEICTBHE HHTETPUPOBAHUS (PYHKIINH,
OIMCBHIBAIONICH pacIpeiesieHne yCKopeHnid. UToOBI TpH MOMOIIHM CJIOB MOYKHO OBLIO ONUCATh KakK IIeJI0e
TEOPETUYECKHE 3aBUCUMOCTH, KaKH€ BO3HUKIIM TAKHUM CIIOCOOOM, OBUIHM CO3/IaHbI TTOHSATHS OIS,
MOTEHIIMAJIA OIS, HAapsDKEHHOCTH 1ouis. [Ipu ToM, B YMCIIEHHOM OTHOIIEHUH U B OTHOIICHUH OINHCAHUS
[P TIOMOIIM MaTeMaTHYeCKON (PyHKIMH, HAIPSHKEHHOCTD MO ObliIa TOXKIECTBEHHA C
MPOCTPAHCTBEHHBIM paclpeaeicHUEM YCKOPEHUH.

, TO €CTh, TOJIBKO TOrJa 3TO 6yI[€T B COOTBCTCTBUU C TPCTbUM 3aKOHOM Kennepa .
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Takue ObuIM Hayasa ONMMCAHUS TPAaBUTAIIMOHHOTO BO3IEHCTBHS, HO TOKE Hayaaa JOCKOHAJIBHOTO
OIMCAHMs CBOMCTB U CTPOEHHUs BEIIECTBA KAK OCHOBBI KOHCTPYKTUBHOM TE€OPUH IOJIS.

4. TInnona co3naet KoHCTPYKTUBHYIO TeopHio nmoJis. [InHona oTKpbIBaeT...

[Munona (poa. 1944r.) 3aHMMaeTCs aHAIUTHYECKUM UCCIIEI0OBAHUEM 3aBUCHMOCTEH MEXK Ty
Pa3sHOBUAHBIMH (PU3UYECKUMU sBICHUAMH. OTKpbITUs [IMHONBI ¥ MHTEpIIpeTaluu (GU3NIECKUX SBICHUN
MOKHO MPEJCTAaBUTH CIAEAYIOIMUM 00pa3oM:

A) BHeBpeMeHHO# XapaKkTep rpaBUTAIIMOHHOIO BO3/1eiiCTBUS

[Iporiecc rpaBUTAIIMIOHHOTO BO3ICHCTBHS MEKYy 00BEKTaMU MPOUCXOIUT O3 Y4acTHs BpEeMEHU. ITO
€CTh MPOILIECC, KOTOPBIA MPOUCXOAUT HETIOCPEICTBEHHO 110 MECTY HAXOXKICHUS 00bEKTa, a YCKOPCHHE
00BEKTa MPOUCXOIUT B COOTBETCTBUH C 3aKOHOM BCEMHPHOTO TATOTEHHUS M B COOTBETCTBHH C
pacrpeneaeHueM Apyrux 00beKTOB B IpocTpaHCcTBe. [IoToMy 9TO CITOCO0 YCKOPEHUS €CTh YKE
3aKOJJMPOBaH BO BCEM IMPOCTPAHCTBE B TPABUTALIMOHHOM I10JIE, KOTOPOE OKPY)KAET KaXIblii OOBEKT.
[TosToMy Ka1pIii 0OBEKT, KOTOPBIH HAXOAUTCS B 3TOM Tose (CPOPMUPOBAHHOM BCEMH COCETHUMU
00BbEKTaMH) YCKOPSIETCS Cpas3y B COOTBETCTBUHU C PE3y/IbTHPYIOIICH HAPSHKEHHOCTBIO MOJIs. DTa
PE3YIBTUPYIONIAs HAPSHKEHHOCTD TIOJS 3aBUCUT OT PACIIONIOKEHHSI B TPOCTPAHCTBE IPYTUX
(ocTanbHBIX) 0OBEKTOB U OT X (PU3UUIECKUX MTaPaAMETPOB.

Jlpyrue crocoObl 00BSICHEHUS TPABUTALIMOHHOTO BO3/IEHCTBHUS - @ UMEHHO, YTO OHO TIPOUCXOUT MPH
MOCPEACTBE BOJH WIJIM YTO OHO TIPOMCXOIUT MPH MOCPEACTBE OOMEHA NTOCPEACTBEHHBIMH YaCTUIIAMH,
KOTOPBIH TO 0OMEH peann3yeTcsi 00beKTaMH - HE COOTBETCTBYIOT OMBITHBIM (hakTaM. [Totomy 4TO (hakThI
CBUJICTEILCTBYIOT O HEMEJICHHOM U3MEHEHHUH BEITUYMHBI TPABUTAIIMOHHOTO YCKOPEHUSI, @ UMEHHO, Y4TO
ATO M3MEHEHHE MPOUCXOINT TOTYAC KE, KAK TOJIBKO U3MEHSIETCS PACCTOSHUE MEKIY OOBEKTaMH.

Takum nmoaTBepxkaar0MUM (HAaKTOM MOXKET CITY>KHTh IBH)KCHHE KOMITOHCHTOB JBOMHOM 3Be3/bl P SR
B1913 +16 PaccrosiHus MeX 1y KOMIOHEHTAMH 3TOM JBOHHON CUCTEMBI U TPACKTOPHSI IBHIKEHUS €CTh
TaKHe, 4TO B IEpUACTpE, KOT/Ia MEXTy HUMH MUHUMAJIEHOE PACCTOSIHHE, CBET ATO PACCTOSIHUE TIPOXOIUT
B TeUCHHE OK. 26 CEKyH]I, a B altoacTpe, Korjaa MeXIy HIMH MaKCUMaJIbHOE PACCTOSIHUE, CBET ATO
paccTostHue poxoauT B TeueHue oK. 105cexynn. CkopocTs myabcapa Ha , [TOYTH” SIUIMIITHYE CKOH
opbute B 310M cucteme mersietest ot 450km/c 10 110km/c. (OxHo moaHOe BpalieHHe Ha OPOUTE UTUTCS
OK. 7,7524aca.) [Ipu TakuX CKOPOCTSX IIEMEHTHI IBOWHOM CHCTEMBI B TCUECHUE BpeMeHH 26 cekyH 1 (viu
B 105cekyH1) MPpeo0sieBalOT OTPOMHBIE PACCTOSHUS, UCKPHUBIISS IPU 3TOM COOTBETCBYIOIIUM 00pa3oM
CBOM TpaeKTOpHHU. Takoe MoBeIeHNEe KOMITOHEHTOB IBOMHOM 3Be31b61 PSR B1913 +1603M0kHO TOIBKO B
TaKOM ClTydae, KOT/Ia TPaBUTAIIHOHHOE BO3JCHCTBHE MMEET BHEBPEMEHHBIN XapaKTep.

B) To:xxaecTBeHHOCTH BO3/AeiicTBHIT ()yHIAMEHTAJBLHOTO M TPABHTALHOHHOTO

['paBUTAalMOHHOE BO3AENCTBUE TOXKIECTBEHHO C (bsz[aMeHTaanbIM BO3JEHCTBUEM, KOTOPOE IMPOUCXOIUT
MeXy (pyHIaMEHTAJIbHBIMU 3JIEMEHTaMH BELIECTBA, a IPABUTAL[MIOHHOE 10JIE TOXIECTBEHHO C
(byHHaMGHTaHBHBIM II0JIEM. rpaBHTaHHOHHOC MoJie TCjia ABJISACTCA PCIYJIbTUPYIOUIUM IIOJIEM, KOTOPOC
BO3HUKACT BCJICACTBUC HAJIOKCHUA APYT Ha Apyra rpaBUTaAllMOHHBIX MMOJIeH BCeX KOMIIOHEHTOB 3TOTO
tesa. To ke camoe (pyHIaMEeHTaIIbHOE BO3AEHCTBHE, KOTOPOE MPH OOJBIINX PACCTOSHUSAX MPOSBIAETCS B
BH/JIE XOPOILO U3BECTHOIO PE3YIBTUPYIOLIETO I'PABUTALIMOHHOIO BO3AEHCTBYUS, IIPU MaJIbIX PACCTOSHUIX
SIBJISICTCS TEM K€ BO3/ICHCTBHEM, KOTOPOE COCAMHSIET KOMIIOHEHTHI (3JICMEHTBI) B CJIOXKHBIC CTPYKTYPHBIC
CHCTEMBI U SIBIISIETCS] OCHOBOM BCeX (PM3NYECKUX SBIECHUN, KOTOPbIE B TOM MacluTabe NMPOUCXOIAT B
BELIECTBE.

@yHIaMEHTaJIbHBIC BO3ACHCTBUSA IIPU MaJIbIX PACCTOSHUAX MEXKIY KOMIIOHEHTAMH, IIPU KOTOPBIX
IIPOUCXOAUT (POPMUPOBAHUE MAaTEPUAIBHBIX CTPYKTYP, 3TO T€ K€ CaMble BO3AEICTBUS, KOTOpPBIE TENEPh
HM3BECTHBI KaK CHUJIBHBIE U CIIA0bIe AACPHBIC BOBHeﬁCTBHH, MCXKATOMHBIC BOSI[GﬁCTBI/ISI " apyruc. A
BO3JCHCTBUS MEXy CTPYKTYpaMH B 0ojiee CI0KHOM (popMe ecTh U3BECTHBI, HAIIPUMED, KaK
NEKTPUYECKHUE BO3ACUCTBHS MEXKY TPOBOJHUKAMH C TOKOM, MarHUTHBIE BO3ICHCTBUS U
NIEKTPOCTATUYECKUE BO3ACHCTBHUS.

B) ®yniamMeHTa/IbHASI YaCTHIIA BELIeCTBA

LlenTpansHO-cUMMETpUYHOE (PyHIAMEHTATBHOE TI0JIe TOXKJIECTBEHHO ¢ (PyHIaMEHTAIbHOW YaCTUIICH
BCIICCTBA. I/I3 TaKUX (byH,Z[aMeHTaJILHI:IX YaCTHUIll, Ha OCHOBC TOI'O K€ CaMOTI'0 anHana B321HMO,Z[GI>1CTBI/I§I,
KOTOPBII paboTaeT Mpu IpaBUTALMOHHBIX BO3ICHCTBUAX, CHOHTAHHO 00pa3yroTcs CTaOMIbHbIE
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CTPYKTYPbI BCIICCTBA. Pazmnunoe IIOBECACHUC (byH,Z[aMeHTaJ’H:HBIX qacTul Ha 6OJ'II>H_II/IX PaCCTOAHUAX U HA
MaJIbIX paCCTOAHUAX BBITCKACT U3 PUPOABLI BEUICCTBA, KOTOpAasd MOKCT 6BITB OIrcaHa mnpu oMo
MareMaTndeckux (pyHKIui. A Oojee KOHKPETHO, ITPH MOMOIIH (PYHKIIUH MOXKHO OIUCATh XapakTep
HANpsHKEHHOCTH (PYHAAMEHTAIBHOTO MOJIS. DTOT XapaKTep U3MEHEHUH (pyHIaMeHTaIbHOTO MO esIaeT
BO3MOXXHBIM TO, YTO IPHU MCTra-pacCTOIHUAX MOT'YT O6p3.30BBIBaTBC}I CTaGI/IHBHBIG CUCTEMBI B BUJIC
TUTAHETHBIX CUCTEM, JJISl Yer0 HEOOXOMMO OpOUTAIILHOE JBIKEHUE, a TPH HAHO-U MHKPO-PACCTOSHHSIX,
00pasysarcsi yCTOHYMBBIE CTPYKTYpPY B BUJE aTOMOB, MaJIbIX U OOJBIINX MOJIEKYJ, KPUCTAJIIOB U T.II., IS
KOTOPBIX Op6PITaJ'IBHO€ ABUKCHHUC ABIIACTCS U3JINITHUM.
[Tpu Mera-paccTOSHUSX BO3ACHCTBHE MEX Ty OTACTHHBIMHI YaCTHIIAMH - IEHTPATbHO-CHMMETPUIHBIMH
IIOJISL - U BO3ACMCTBUE MEKly BCAKMMU CIIOKHBIMU CTPYKTYPHBIMU CUCTEMAaMU, HAIIPUMED, MEXK LY
COHHHCM U KpyzKallluMU BOKPYT HETO IUIAHCTAMU, €CTb TAKOC, YTO BCCrAa MPOABJISICTCA B BUJC
CTpEMIICHUS TIPUOTU3UTH 3TH OOBEKTHI IPYT K APYTY. ITH OOBEKTHI BCETIa YCKOPSIIOT IPYTHE OOBEKTHI B
CBOIO CTOPOHY, @ 3TO YCKOPEHHUE JOCTATOYHO TOYHO OMUCKHIBAET (hOpMyJia U3 TPAaBUTAIMOHHOTO 3aKOHA

B.n = —2
Herorona B A IpY HAaHO-PACCTOSHUAX (PyHIAMEHTAJIbHBIC YACTHIIBI - TO €CTh, 11.C. TIOJIA - B
3aBUCUMOCTH OT PACCTOSIHUS 0 IIEHTPAJILHOM TOUYKH MOTYT B 3THX O0JACTAX YCKOPSTH APYTHE MOJ00HBIE
yacTUIsl (I1.C. TIOJIS) B HAIIPaBICHHUE "K HEHTPY" 3TOTO IOJIsA, TOTIa MOKHO TOBOPUTH O MPUTSKCHUH, UITH
- HAXOJSICh HA HEMHOXXKO JIPYI'OM PACCTOSHUU - MOT'YT UX YCKOPATH B IIPOTUBOIIOI0KHOE HAIIPABIICHUE, &
TOTJIa MOYKHO TOBOPHUTH 00 OTTAJIKWBAHUH STHX YaCTHII. Takoe Bo3neiicTBIE (yHIaMEHTAIbHBIX YaCTHII,
a TaKk)Xe BO3JCHCTBHE aTOMOB U MOJIEKYII, KOTOPO€ HMUTHPYET MPUTHKCHUE U OTTAIIKUBAHUE IPYTHX
MOJOOHBIX YAaCTUIl B 00JIACTH HEOONBIINX PACCTOSHUN OT X [EHTPAIBHBIX PAallOHOB, CBSI3aHO C
CYIIECTBOBAHHEM COOTBETCTBYIOIIETO pacIpeeeHIsI MOTEHITUANIOB 1oiist. ONMCaHHOE TOBEICHUE
(byHIaMEHTaJIbHBIX YaCTHUI], ATOMOB M MOJICKYJI, TOATBEPKIACTCS IKCIICPUMEHTAILHBIMU (paKTaMH. DTO
MOATBEPKIACTCS CYIIECTBOBAHUEM CTAOMIBHON CTPYKTYpPHI BEIIECTBA, KPUCTAILIIOB, aTOMOB. Takoe
MOBEJICHHUE BHITEKAECT 110 MPOCTY M3 CYIICCTBOBAHMSI CIIOCOOHOCTH COCTABIISIONINX 3JICMEHTOB BEIIIECTBA
CO3/1aBaTh CTAOMILHBIC CTPYKTYPHBIE CUCTEMBI. A 3TH CITOCOOHOCTH SIBJISIFOTCS CIICICTBHEM TTOAXOISIIIECTO
pacopeaciCHud IMMOTCHIIMAIa B CTPYKTYPHBIX KOMIIOHCHTAX, YTO U MPHUBOAUT K TAKUM IMOCJICACTBUSAM.
MoykHO cka3ath 0oJiee KOHKPETHO, YTO TAKHE CBOMCTBA SIBIISTIOTCS PE3YJIBTATOM CYIIECTBOBAHUS
chepruecKiX NOTCHIIMAIBLHBIX 000JI0YEK B II.C. TOJISX, KOTOPBIE KOHIICHTPUIECKU OKPYKAIOT
LHCHTpPAJbHBIC TOYKH.

I') IBosikmii, 3aBUCHMBIii OT PACCTOSIHHUSI, XapaKTep (PyHAAMEHTAILHOI0 BO3/1eiiCTBUS
Pasnbie criocoObl Bo3aecTBUs (PyHIaMEHTAIBHBIX YaCTHIL U BCAKUX MMOCTPOEHHBIX U3 HUX CIIOXKHBIX
CTPYKTYPHBIX CUCTEM MIPU HAHO-PACCTOSHUSX U MIPU METra-pacCTOSHUSIX MOKHO MMOKa3aTh MPU MOMOIIU
COOTBETCTBYIOIIMX MaTeMatndeckux (GpyHKuuid. CyIieCTBEHHBIMHE SBISIOTCS PE3YJIBTAThl (PU3NIECKIX
UCCJIEIOBAaHUI M IMEHHO K 3THM pe3yibTaTaM JI0JKHBI OA0UpaThes noaxoasdime gyHkiun. M3secTHo,
YTO MPU META-PACCTOSHUAX IPaBUTALIMOHHOE BO3IEHCTBUE HE U3MEHSAETCS TOUHO TaK, KaK 3TO
npeactasui Hetoton. 60 ecian 0HO Ipu M3MEHEHUHU PACCTOSHUS U3MEHSIOCh Obl TOYHO B COOTBETCTBUH
¢ 3akoHOM HproToHa, Torma opoutsl uianeT B ComHeunoit Cucreme umenu Obl TOUHYIO (hopMy IruTHTIICa.
A Taxoit popmbl oHM He UMeroT. Haitbosee OTUETIMBBIM IPUMEPOM €CTh SIBIICHHE, KOTOPOE M3BECTHO KaK
IBIKeHUe nepurenust Mepkypus. JBuxenue nepurenns MepKypusi IpOUCXOIUT MEIJICHHO, H00 eTo
BennuuHa paBHa 42,98yrmoBeIX cexkyH B ctosietne. Ho nBrkenue nepurenus Mepkypus
CBHUJIETEJICTBYET O TOM, 4TO (pakTUUYeCcKas opOUTa 3TOM IIIAHETH HIMEET PO3ETOUHYIO (hOopMY.
M3meHunBOCTH OpOUTHI MEpKypHsi MOXKHO omHcath 0ojiee TOYHO, eciu K ¢pyHKImu HpioToHa onucath
AKCMOHEHIMANbHBIN (hakTop. Toraa N3MEeHYNBOCTh TPABUTALIMOHHOTO YCKOPEHHS OMUCHIBAIACH OBl IPU
-1 -B

&, = ——EEp 1 )
oMoy GyHKIUH B BUJIE E . Jlng aHanu3a ABMO>KEHUS JTydlle MOJb30BaThCs TOU ke
(byHKIMEH, HO 3aMCaHHON KaK HAPsHXKEHHOCTH MOJIs, KOTOPAst U3MEHSETCS B 3aBUCUMOCTH OT
paccrosiaus R. E€ MoxHO Takke 3amucarh J00aBIIsIs OTPUIIATEIBHBIN 3HAK, KOTOPBIA PEKOMEHIYETCS
31€Ch JJIs1 TOTO, YTOOBI (YHKIIUS TOTEHIIMATBHOTO OIS Oblla MOJIOKHUTEIbHOU. Torna GpyHKIus
HaMPsHKEHHOCTH TIOJISL BAOJIB JIFOOOTO JTy4a, KOTOPBIA BEIXOJUT U3 IEHTPAIBHON TOUKH MOJIsI, UMEET BT

E AR -B
= eEp | —
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, @ TIOTEHITMAJ TAKOTO TIOJISl OTMCHIBACT SKCTIOHCHITHAIbHAST (YHKIIHS, TO €CTh,
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¢byukuus E, B Buge EJ/ B omx bopmynax A ectb k03¢ pureHTOM
MPONOPIMOHANIBHOCTH, @ B 3KCTIOHEHIIMATBHBIM KO QUITUSHTOM.

Hwmxe npencraBieHbl JuarpaMmbl, Ha KOTOPBIX ITOKa3aH MPUMEPHBIH oTeHnuan nois (yskuus E) n
HANPSHKEHHOCTH TTOJIS.
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3anuch pacrpeeseHus oSl B MPOCTPAHCTBE ¢ MoMoIbio GyHKImuH E u koaddunnentoB A u B umeet
TO MPEUMYIIECTBO, YTO MO3BOJIAET O0bEIUHUTE (YHUDHUIIMPOBATh) BCAKUE BO3AeiicTBUS. Takas 3anuch
MIOMOTAET CBECTU BCE M3BECTHBIC BO3ACHCTBUSA K OJHOM OOIIeH NpHUUMHE UX CYIIECTBOBAHUS U
MIPOSIBIICHUS - TOW OOIIEH MPUYNHOM SBISETCS B3aMMOJIEHCTBUE MEX Ty (yHIaMEHTaIbHBIMU
sneMeHTaMu BeriecTBa. Ho 3Ta 3amuch Takxke moMoraer pa3beAMHUTH MOHITHE IPABUTALIMOHHOTO
B3aMMOJICHCTBHUS HEOECHBIX TEll, KOTOPOE CYIIECTBYET CO BpeMeH HbI0TOHA, ¥ YBUACTh MHIUBUAYATbHBIN
XapakTep TPaBUTALMOHHOIO MOJIs JIF000ro HeOeCHOro Tena. ITOT UHAUBUAYAJIbHBIA XapaKTep
IPaBUTALIMOHHOTO I0JI1 HEOECHBIX TeJ BRIPAXKAeTCs TIIaBHBIM 00pPa3oM B TOM, UTO CYIIECTBYET ABHKEHHE
nepurenus miaHeT u 38e31. B caydae Mepkypus u apyrux miaanet CoaHEYHOW CUCTEMbl BETMYUHA
IBIDKCHUS IEpUTens n3MepsieTcst He Ooliee JecsAaTKaMu yIIIOBBIX CeKyH B cTtoneTtue. Ho B ciyyae
KOMIIOHEHTOB J1BOITHO# 3Be3161 PSR B1913 +1Gepurenuii nx opOUT BpalmaeTcsi CoO CKOPOCThio 4,2
VIJIOBBIX TPaycoB B rof. JIorndaHoe omrcaHue Takoro ABMXKEHHS CTAJI0 BO3MOXKHBIM Onaronaps
ucrnosb3oBanuio pyHkuuu E.

[Tpu HaHO-pacCTOSHUSAX, HA KOTOPBIX €CTh MOTCHIIHAIBHBIE 000JIOUKH, KOTOPBIE TAIOT BO3MOXKHOCTD
(bopMHUpPOBaHHUS CTAOMIIBHBIX CTPYKTYPHBIX CUCTEM, PACTIPEICICHUE MOTEHIMAIIA TIOJISl ONTUCHIBACT
MOJIMUCTENEHHAs CyMMHpOBaHa GyHKIHs, TO ecTh, pynkuus PES (PES apoucxomut ot
PolyExponentialSum)ipumep takoit GpyHKIIMH MOTEHIIHAA IO M HAMTPSLKEHHOCTH TIOJISI BMECTE €
rpaKOM IPUBEICH HUXKE.
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[Tpu Hano-paccrosiHusx Gyukius PESaBnsercs: oqHOM U3 IByX COCTaBISIONMX (QYHKITUH.
Pesynsrupyromas dyakuus EPESkotopast ciry>kuT 7151 onmvicaHusi pactpeiesieHus MOTEHITHAala BIOb
00010 JTy4a, KOTOPBIN BBIXOAUT U3 LIEHTPATBLHON TOUKH MOJIs, SABISIETCS CYMMON ABYX (DYHKIUH -
¢bynkmuu E u pyakaum PESIlorentnan mosmst, KoTopsiid onuceiBaeT GyHkius EPESy HanpshkeHHOCTD
moJtst Ha TpaduKe BBITJISAUT CISTYIOIIM 00pa3oM.
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Harmpa:xenrocTe moJia B0/DGH HeHTpPA I.C. 0, -15-+
¥ KOTOPOT0 I0TeHIHANT nMeraercd o hyuxinm EPES

ToT ¢akT, 4TO KOMIOHEHTHI BeLIeCTBa 00IAIAIOT CIOKHBIM pacIipe/ieJIeHueM OTeHIIMAIA T0JIst, KOTOPOe
omnuckiBaetcs pynkuneir EPESgecTh TecHO cBsi3aH ¢ CyliecTBOBaHUEM CIIEAYIOIIMX CBOMCTB BEILIECTBA:
- BemecTBo B BUE CKOIUIEHUS, HAIPUMED, B BUJE UIAHETHI, YIUIOTHIETCS B CTOPOHY LIEHTPA CKOILJICHHUS.
Ha takoe pacnpezeneHue mIOTHOCTH BIUSET COCTABIAIONIAS OIS, KOTOpast onuchiBaeTcs pyHkiueil E.
- BemecTBo cymecTByeT B BUI€ CTAOMIBHBIX CTPYKTYp, HAlIpUMED, B BUJIE aTOMOB, MOJIEKYI U
KpuctasuioB. Ha popmupoBanue cTaOUIbHBIX CTPYKTYP BIMSET CyIIECTBOBAHUE MOTEHIIMATbHBIX
000JI04eK € Pa3HBIMH PaJnycaMu, KOTOpble KOHIIEHTPHUYECKH PacTONIOKEHBI BOKPYT IIeHTpa mosns. Takoe
pacrpeneneHue mojs onuckiBaeT kommoneHt PES.

- Korma yuntsiBaetcs cyliecTBOBaHUE paclpeesieHNs MOTEHIIMAIOB Mo PyHIaMeHTaIbHbBIX
SNIEMEHTOB U CI0C00 (HOPMUPOBAHUS CTAOUIIBHBIX CTPYKTYP, TO 3TO CTAHOBUTCSI OCHOBOM JIJIst
JalbHEHIINX HHTepIpeTauil GU3NUecKuX 3aBUCUMOCTel. IcXos U3 3TOr0, CyIIeCTBOBaHUE
CTaOUIIBHBIX CTPYKTYP CBHJETEILCTBYET O TOM, UTO CYIIECTBYIOT JIBa BUJA CTPYKTYPHBIX KOMIIOHEHTOB -
TSDKEJIbIE KOMIIOHEHTBI, U3BECTHBIE KaK HEMTPOHBI ¥ IPOTOHBI, U JIETKUE KOMIIOHEHTBI, KOTOPBIE MBI
3HAeM Kak AMEeKTPOHbl. OCHOBHBIMU CTPOHUTEIBHBIMH OJIOKAMH BEIIECTBA SIBISIOTCS TSHKEIIbIC
koMnoHeHThI. Ho B citydae, korna onu o6aganu Obl OOJBIIMMUA CKOPOCTSIMH, OHH CaMHU HE MOTJIH ObI
YCIIOKOUTB CBOETO JIBUKEHHS U CO3aTh CTa0MIbHBIC CTPYKTYpPHIL. JIerkue KOMIIOHEHTHI UTPAIOT B
BEIIECTBE CTAOMIIN3UPYIOIIYIO POJIb M YCTIOKAWBAIOT JIBM)KEHUE TAXKEIBIX KOMIOTEHTOB. A JIEJIal0T 3TO
TaKUM CIIOCOOOM, YTO BO BpeMsi OPMHUPOBAHUS CTAOMIIBHBIX CTPYKTYP OTBOMSAT SHEPTHUIO (IBIIKCHHMS) 13
3TOM 00JIACTH HAPYXKY.

- Jlerkue KOMITOHEHTHI BEIIECTBA ATO T€ KOMIIOHEHTBI, KOTOPBIE CYLIECTBYIOT IIPEK/E, UEM U3 HUX
BO3HUKHYT JIEKTPOHBI - X Ha3BaHO MPOTONIEKTPOHAMM. JIerkrie KOMIIOHEHTHI 3aII0JIHSOT
MIPOCTPAHCTBO, KOTOPOE Ha3bIBaeTCs (PU3NYECKUM BaKyyMOM. B BemiecTse, KOTopoe COCTOUT U3 aTOMOB,
OHH 3aIIOJIHAIOT IPOCTPAHCTBO MEXKAY TSXKEIBIMUA KOMIIOHEHTaMH, a B YACTHOCTH, OHU 3aIIOJIHSIOT
MPOMEXKYTKH MEKy MOCIEAYIOUMMH 000104KaMu 1 0biacTu obonouek. [ImoTHOCTh pactpeneneHus
JIETKUX KOMIIOTEHTOB (IIPOTORJIEKTPOHOB) B ATUX CTPYKTYPHBIX cUcTeMax (HEHTpoHaX, aToMax,
MOJIEKYJIaX) pacTeT TAKKM K€ 00pa3oM M 1O TOM )K€ NPUYMHE, KaK IUIOTHOCTh BELIECTBA IIAHETHI.

- HeliTpoHbl, aTOMBI, MOJIEKYJIbI, KaK CTAOMIbHBIE CTPYKTYPHI, CYLIECTBYIOT B BHI€ CTAOMIIBHOTO CKEJIETa,
COCTOSIIETO U3 TSKEIIBIX KOMIIOHEHTOB, B KOTOPOTO 00bEME COCYIIECTBYIOT JIETKHE KOMIIOHEHTHI.
bnaronapst noTeHIMAIBHBIM 000JIOUKAM TSKEIJIBIX KOMIIOHEHTOB, JIETKHE KOMIIOHEHTHI JACTIATCS Ha
CEKTOPBI, B KOTOPBIX OHU 3aKJIFOYEHBI M YISPKUBAIOTCS C OONBIICH WM MEHbIIeH critoi. OTHA CEKTOPHI
OoJsiee yCTOWYHBBI K yaapam, TO €CTh, OHU B OOJbIICH CTeeHH CTa0MIbHEI, a IpyTrue B MeHbIei. Bo
BpEMSI CTOJIKHOBEHHMSI ¥ BHE3AITHOIO U3MEHEHUS HAIIPABICHUS JBM)KECHUS TAKON CTPYKTYPHON CHUCTEMBI
(aToma, MOJIEKYJIBI) HEKOTOPBIE CEKTOPBI OMOPOKHSIOTCS. [I0TOMY 4TO HaXOSIIIMECs TaM
MIPOTORJIEKTPOHBI HE IPUICPKUBAIOTCS JOCTATOUYHO CHIIBHO, YTOOBI MOIJIH CJI€/I0BAaTh BMECTE CO
CTPYKTYpOM, ycIieBasi 3a U3MEHEHUEM HaIlpaBieHus ABMKeHUs. OTpbIBatomieecs 0T CTPYKTYpbl 00JIaKo
MIPOTORIEKTPOHOB OTOXKIECTBISETCS C ANEKTPOHOM.
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JInst u3ydeHusi CBOMCTB U ONMCAHUS TIOBEJCHUS BEIIECTBA MOJIE3HBI MaTeMaTHUeCKie (DYHKIIUHU, KOTOpPbIE
0TOOpaXaroT XapaKTePUCTUKH BEIECTBA TOJIBKO MPHOIN3UTENbHBIM criocoboM. [Ipumepom MoxeT
ciyxuTh pyHKLMsa HproToHa, KOTOpast cBA3aHa ¢ rpaBuranueil. Ha npoTsskeHnn MHOTHX JIET MOJIb3YHOTCS
HEI0 (PU3MKU U aCTPOHOMBI, XOTSI OHAa TPABUTALIMIO OMUCHIBaET MpUOIM3UTENbHO. Has QpyHKIu,
KOTOpasi TOANUTCS Ut OTOOpaKeHHsI OOLIUX CBOMCTB BEIIECTBA, 3TO MOJUCTENICHHA QYHKIUS - QYHKIIHS
PE.Hwxe npeacrapieHsl rpag Ky, Ha KOTOPBIX TOKa3aHbl IPUMEPHBIN MOTEHIMAI OIS, OITMCAHHBIH
npu nomouw pyukuuu PE,n HanpsokEHHOCTH oIS
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Pymrcipia PE - Ilomictreneniaa dyuxigia (PE) - Ilotempian V 1 ganpsa-
#KEHHOCTh 110714 E (yckoperme moseii) BaoJm Jrodoil moynpamoii, KoTo-
paf BEIX0HT 2 IEeHTPATEHOH TOYKH IIeHTPATEHO- CHMMe TPHYHOT 0 T10J14.

CymiecTBoBaHHE IKCTpeMyMa (YHKIIMU, OMUCHIBAIOIICH MOTSHITHAI TIOJIsI, CBUACTEIBCTBYET O TOM, YTO U3
YaCTHII BEIIECTBA, €CJIM OHU UMEII OBl TAKOE pacipeieieHre MoTeHIa a BIOJb JIF000To paanyca,
MoK ObI (HOPMHUPOBATHCS CTAOMIIbHBIC CTPYKTYPHBIC CHCTEMBI. A TIPU YBEJIIMYCHUH PACCTOSHUS X (Ha
OOJIBIIIMX PACCTOSIHUSAX OT Hadaja KoOpauHar) 3Hauenue ¢pynkuuu PE,Hanpogodre 3HaueHUs PyHKINN
Heiotona u ¢pynkuu E, ctpemurcs k Hymo. Takoe CX0ICTBO MEX Ay 3TUMU (QYHKIUSIMHU, OCOOCHHO
cxonctBo Mexay pyukmusmu EPES1 PE,kotopoe cBsi3aHO ¢ BO3MOXHOCTBIO CO3IaHUs MOZCIICH
CTaOMIIBHBIX CTPYKTYP BEIICCTBA U MX OMUCAHUS, SBISETCS JOCTATOYHBIM JUISL TOTO, YTO AT (QYHKITHH
MOJIXOJIAT JUIsl OMUCAHUS U MOJCIIMPOBAHMS PA3TUYHBIX (DU3NdecKux siBieHuii. OcOOEHHO BasKHBIM
SIBISICTCS TO, YTO OHH ITOIXOMST JIJIsl ONMCAHUS U MOACITUPOBAHUS SIBIICHUMN  IEKTPOCTATHUECKHX,
MarHUTHBIX, JICKTPOMAaTHUTHBIX, AIEKTPOIUHAMHYECKHX, THAPABINICCKUX, adPOJJMHAMUYCCKUX, TS
OMMMCAaHUS ¥ MOJICTUPOBAHUS ABMKCHUSI HEOECHBIX TEJI B KOCMOCE U B INIAHETHBIX CUCTeMax. Takue
MaTeMaTH4eCKue (yHKIIMH 0COOCHHO TTOJIC3HBI JJIsl YUeOHBIX IEJIeH.

1) AGCOIIOTHOE U OTHOCHTEJILHOE B3aMMHOE MPOHUIIAHHE KOMIIOHEHTOB BellleCTBa

Hanane nmoTeHIUanbHbIX 000JI04EK B TPOCTPAHCTBEHHOM PACTIPEICIICHHIH TOJISI, KOTOPOE 3/1eCh
OTOXAECTBISCTCS C (yHIAMEHTATbHBIM SJIEMEHTOM BEIIECTBA, C OJHON CTOPOHBI, ITO3BOJISET HA
(dbopMHpOBaHUE U CYIIECTBOBAHNE CTAOMIBHBIX CTPYKTYP BELIECTBA, a C APYTOi CTOPOHBI, SIBISETCS
MIPUYMHON TaKWX CBOWCTB BEIIECTBA, KaK: YIPYrOCTh, COKMMAEMOCTh, CHIOCOOHOCTh K TIEPEHECEHUIO B
BEIIECTBE CTPYKTYPHBIX JAeOpMalnii B BUJEC PA3TUIHBIX BUIOB BOJIH, U IPUYUHON BCEX JAPYTUX CBOHCTB
BeniecTBa. OgHUM U3 Hanbojee BaXKHBIX CBOKMCTBA (yHITaMEHTAIbHBIX 3JIEMEHTOB BEILIECTBA €CTh UX
a0COIOTHAS POHHUIIAEMOCTh. DTy a0COTIOTHYIO MPOHHUIIAEMOCTh HAJI0 MOHUMATh KaK OJHOBPEMEHHOE
CYILIECTBOBaHHE BCEX KOMIIOHEHTOB BEIIECTBA B OJTHOM U TOM K€ MPOCTPAHCTBE B BUJIE
B3aMMOIPOHUKAIOMIUXCS PYyHIAMEHTAIbHBIX MOJIEH. DTH KOMIIOHEHTHI, COCYIIECTBYS, OJHOBPEMEHHO
BO3/ICUCTBYIOT APYT C APYTOM M B3aUMHO C€0s1 YCKOPSIIOT - KaXAbIH 3JIEMEHT YCKOPSIET BCE APYTHE
AIIEMEHTHI B COOTBETCTBHUHU C TEM, KAKOE €CTh €r0 PacIpe/IeICHIe HAMPSHKEHHOCTH MOJIs. AOCOMIOTHAS
MIPOHUIIAEMOCTh MTOJTHOCTHIO HE3aBUCHUMA OT YETO-TMOO0 APYrOro U CYUIECTBYET B KaXK/Iblii MOMEHT
BPEMEHH.

Cy1iecTByeT TakKe BaKHOE CBOMCTBO BEILIECTBA B BUI€ OTHOCUTENBHOM nmpoHutiaemoct. Ho sta
MIPOHUI[AEMOCTb IPUHAJIEKHUT K COBCEM JIPYroil kateropuu. OTHOCHUTENbHAS IPOHUIIAEMOCTD IIPOSIBIISAET
ce0st B TOM, UTO AaHHAs (PyHIaMEHTAIbHAS YAaCTUIA BEIIECTBA UJIHM CIIOKHASI BEIICCTBEHHAS CTPYKTypa B

9z20 2017-11-17 16:2



Konstruktivnaya teoriya pa file:///c:/ PINOPA/www_pinopa_narod/PINOPA/KTP_ rtnit

OTIpE/ICIICHHON CTETICHH TEPSIET CIIOCOOHOCTh BO3IEHCTBUS Ha OKPYKAIOIIYIO CPEy U CaMa YaCTHYHO
MepecTaeT pearupoBaTh Ha BO3ACHCTBHSI KOMIIOHEHTOB OKPYXKAIOMIETO BemecTBa. OTHOCUTEThHAS
MIPOHUIIAEMOCTD TOSBISETCS B BEIMIECTBE MO MPUYHNHE JOCTATOUHO OOJIBIION CKOPOCTHH OTHUX
KOMITOHEHTOB BEIIECTBA OTHOCUTEIHHO APYTUX KOMIOHEHTOB. OTHOCUTENbHAS TPOHUIIAEMOCTh CBSI3aHO
B YaCTHOCTH C HAJIMYUEM MOTEHIIUATBHBIX 000104eK. [loToMy 4T0, 0cOOEHHO B 001aCTSIX, T/IE €CTh
PaCIIOI0XKEHBI 3TH 000JIOYKH, CYIIECTBYET OOJIbINAst K3MEHYMBOCTh HAIIPSHKEHHOCTH TIOJIS, TO €CTh,
TaK)Xe CyIIECTBYeT OOJbIAasi CHOCOOHOCTh YCKOPATH APYTHE YACTHUIIBI, KOTOPHIC MOSBSITCS B 3THX
obnactsix. Takum 00pa3oM, Taxe MpU OTHOCUTEIIEHO HU3KOW OTHOCUTEIHHONW CKOPOCTH YaCTHUIBI MOTYT
CTaTh IPYT I Ipyra Majo 3aMeTHBI. [1o Toit mpuunHe HEUTPUHO MOTYT IMTPOHHUKATH JAJIEKO B TTyOUHY
3emid, ¥ 1a)ke TPOHUKATh CKBO3b €€ TEJIO U JIETETh JalIbIlle B KOCMOC.

[To mpuumHe CcyIIecTBOBaHUS SBICHHSI OTHOCUTEIBHOM MPOHUIIAEMOCTH OJTHO TEJIO, MPOJIETasi Ha TAKOM
ke paccTossHIH Bo3iie CoJTHIIa MOKET JIBUTATHLCS 10 Tapaboaudeckoi Tpaekropuu. [Ipyroe teo,
JIBUTAsICh Ha TOM k€ paccTossHuu oT CouHia (B MOMEHT caMoro 0oJibIioro npubimxeHust kK CoHily), HO
C Topasno OoJbIel CKOPOCTHIO, Oy/IeT ABUTAThCS MO THIIEPOOIMYecKor TpaekTopuu. Ho Koraa ckopocTh
Tena, ABrKymerocs Bomu3n ComHIa, OyJIeT BO MHOTO pa3 O0JIbIIIe, TO TEJIO0 TOXKE OyJIeT ABUTATHCS 110
rUnepOOINYeCKON TPACKTOPUH, HO OHA OyJIET UMETh €/IBa 3aMETHYIO KpUBU3HY. TO €CTh, TOBOPS APYTUMHU
cioBamu, ComHile Oy/JIeT BIUATH Ha Tesio (M Ha000poT, Tes1o OyneT BiausaTh Ha CONHIIe) e/1Ba 3aMETHBIM
CII0COOOM.

SIBNeHNe OTHOCUTENHHON MPOHUIIAEMOCTH HETIOCPECTBEHHO CBSA3AaHO C SIBICHUEM MHUMOTO YBEITHUCHUS
MAacChl, KOTOPO€E OTYETIIUBBIM 00pa30M MPOSIBIISIETCS B paboTe akceneparopoB YacTull. bombinas u Bcé
0oJsiee yBEIMYMBAIONIASCS CKOPOCTh YaCTHI] B aKCEJIEpaTOpe SBISCTCS MPUIUHON TOTO, YTO YCKOPSIOIINE
YCTpPOICTBA aKceaepaTopa BO BpeMs YCKOPEHHUsSI YaCTHI] OKa3bIBaT HA 9TH YaCTHIIBI BCE MEHBIIIEE
BiusiHUE. [ToAaTOMY TpH yBEIMYUBAIOLIMXCSI CKOPOCTSIX YACTHUIL JJIsI UX MOCTIEAYIONIETO YCKOPEHUS HAI0
HCIIOIB30BaTh HEMPOIIOPITMOHATBHO OOJIBIIIE SHEPTHH, a PE3YJIbTAT B BHJIC YBEIUUYCHUS CKOPOCTH BCE
0oJlee MEHBIIIHH.

OTHOCHUTEbHAS MPOHUIIAEMOCTH BetlecTBa Obuta onrcana B 2006r. kak 3aKOH HUYTOXKHOTO JICHCTBUSA -
cTarha 00 3TOM 3aKkoHe HaxomuTes Ha hitp://konstr-teoriapola.narod.ru/05 ZakonND.html
OTHOCHUTETbHAS MPOHUIIAEMOCTH BEIIECTBA U3BECTHA TOXKE KaK AP (DEeKT YIepeHKo. A B3anMHOE
MPOHUKAHUE BEIICCTBEHHBIX CTPYKTYP MPHU OOJBIIUX OTHOCUTEIBHBIX CKOPOCTIX (B BUIC MPOHUKAHUS
MHUKPOYACTHI] B TEJIO 00BEKTA) UMEET OOJIBIIOE 3HAYCHHE TS IIPOYHOCTH M O€30MACHOCTH KOCMUYECKHUX
amnmaparos.

E) IlpuHuMn MEHIMAJIU3ANMU NOTEHIHAJIOB MPOCTPAHCTBA

B cooTBeTCTBHH ¢ 3aKOHOM CBOOOZHOIO MaJIcHUS TEJI BCE TeJa HE3aBUCHMO OT MX MAacChl B
IPaBUTAIMOHHOM TI0JI€ TIAJIAI0T C OJTMHAKOBBIMU yCKOPEeHHUSAMHU. OOBIYHO 3aKOH CBOOOIHOTO MAJICHUS TEJ
paccMaTpuBaeTCs B CBS3U C MaJCHHEM HEOONBIINX Tell Ha KaKoe-To MaccuBHOe Teo. Ho B mpupose o
OXBaTHIBACT Pa3HbIC CUTYAIIMH YCKOPEHUS U MMaJICHUS HEOCCHBIX TeJl, CJIeI0BAaTeIbHO, OH OXBATHIBACT
takke nagenue JIlynel Ha 3emitio 1 3emiu Ha JIyny, magenue cuctemsl 3emiis-Jlyna Ha ConHie u
Conuna Ha cuctemy 3emuis-Jlyna utnh. [lagenue Ten B TaKUX CITydasix TPOUCXOTUT JUIIb B HEOOIBIION
CTeneHH, U0O0 TOJIBKO B TPaHUIAX MapaMeTPOB UX OpOUTATIHLHOTO JABMKEeHUA. Ho B3auMHOe
IPaBUTAIMOHHOE YCKOPEHHUE ITUX TEJ MPOUCXOAUT OCCIIPEPBHIBHO U Oilarofapsi 3TOMy MOXKET BO3HUKATh
UX OpOUTaTIHLHOE IBUKECHUE.

I'paBuTanimonHbIi 3akoH ["anuies kacaeTcst Kak HEOECHBIX TeJl, TAaK U CaMbIX MaJIEHBKUX Tell. A MOXXHO
€ro Tak)ke MPUMEHSTh TOTIa, KOr/a HY>KHO pacCMaTpuBaTh BO3IECUCTBUE IPYT C IPYyTOM
(dyHIaMEHTaJIbHBIX 2JICMEHTOB BEIlIECTBA. B Takoil CUTyalluy TpaBUTAIIMOHHBIN 3aKoH [ amwies
CTAHOBUTCA (PyHIaMEHTAIBHBIM NMPUHIIMIIOM BO3ACHCTBUS B BemecTBe. [loTomy uTo huznueckuii
MPUHIIUIT BO3ICUCTBUS €CTh OJMH U TOT €, KOIJIa BO3ICUCTBUE MPOUCXOIUT MEXKIY ABYMS
(dbyHIaMEHTaTbHBIMU JIEMEHTAMHU M KOTJIa BO3JACHCTBIE MPOUCXOAUT MYKIY JBYMS TelIaMH, KOTOPbIE
MOCTPOCHBI U3 PyHIAMEHTAIBHBIX AIeMEeHTOB. ToT caM pu3nyeckuii MpUHIKUM paboTaeT KaK MEXIY
OYEHBb OTCTOSIIIIMMH JPYT OT Apyra 0ObEKTAMHU, TaK U MEXAY OOBEKTaMH IPU MAJIBIX PACCTOSTHUSIX MEXKIY
HUMH, 110 CAMbI€ HUYTOXKHBIE PACCTOSHUS.

[IpuunHa ABM>KEHHUS 11.C. TIOJIEH BBIABISET ceOs, KOrJla aHAIU3UPOBaTh N3MEHEHHUSI PE3YIbTUPYIOLIETO
MOTEHLIMaJIa, KaK1e MPOUCXOSAT B IPOCTPAHCTBE B TO BPEMS, KOT/a 11.C. MOJIs BO3IEHCTBYIOT APYT C
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JPYTOM U B3aUMHO YCKOPstOT. [I[pHunHON ABUKCHHUS SBIISICTCS ACHCTBUE MMPOCTPAHCTBA, KOTOPOES
3aKJIFOYACTCS Ha YCKOPCHUH HAXOSIIUXCS B HEM IICHTPAJIbHO CUMMETPUYHBIX TOJICH TAKUM CIIOCOO0M,
9TOOBI MPOMCXO/HIA MUHIMATH3AIUs (YMEHBIICHHUE) MPOMUCXOISIIMX OT ITUX I1.C. MOJICH
PE3YJIBTUPYIONIHUX MOTEeHIIMaI0B. OTCIOA ICHCTBHE MPOCTPAHCTBA MOYKHO OMPEICIUTh KOPOTKO KaK
nevicteue npuniuna (M)uaumanusanuu (I1)orennuanos (IT)poctpancTBa (B 1OMBICIIE, TPABUTAIMOHHBIX
MOTCHIMAIIOB, (YHIaMEHTAIBHBIX MOTEHIHNAIOB), TO €CTh AekicTBUe mpuHIma MIIII.

[Mpunun MITIT kacaeTcs TOro camoro sIBJI€HHS, KOTOPOE OMUCHIBAET 3aKOH CBOOOTHOTO MaICHUS T B
rpaBUTAIIMOHHOM 1tosie. Ho ¢ HOBO# TOUYKHM 3peHUs SBICHUE B3aUMHOT'O BO3ICHCTBHS TeJl, YACTHIL JTHO0
11.C. TIOJICH, paccMaTpuBaeTs Ii100albHBIM 00pa3oM Kak cienctue neiicteus npuHiuna MIIII. C Toi
TOYKH 3PEHUS 3TO HE [EHTPAILHO CUMMETPUYHBIE TIOJIS, HE YACTHUIII, HE HEOEeCHBIE Tella "3HAI0T ', KaKUM
CHIOCOOOM OHHM JIOJDKHBI YCKOPSTH M IBUTaTh JPYTHUE I1.C. TIOJIS, YacTUIIB M HeGecHbIe nost. C Toi ToUKu
3peHUsl YCKOPEHUEM U IBUKEHHUEM I1.C. MTOJIEH, YaCcTULl U HEOECHBIX TeJl YIIpaBIIsieT IPOCTPAHCTBO, B
KOTOpPOM OHM BMEILAIOTCS.

[Mpunun MITI pyHKIIMOHKPYET B (PU3NYECKOM NMPOCTPAHCTBE, B KOTOPOM KaXKIbIii KOMIIOHEHT
BEILIECTBA B KaX bl MOMEHT BO3/IEHCTBYET CO BCEMHU OCTaJIbHBIMU KOMIIOHEHTaMH. [loaTomy
nocneacTBus peanuzanuu npuHuuna MIIIT MoryT 6bITh aHATM3UPOBAHBI TOJIBKO MPH TOMOIIU
MOHOTOHHOM cocTaBisitoniel Maremarnueckoit pynkunu EPES;To ects, 6e3 yuactus coctapmustomie
MatemaTraeckoi ¢pyakuuu PESIlotoMy uTo moTeHInanbHbIe 000T0UYKH II.C. TTOJICH, KOTOPBIE
onuckiBatoTcst pyHkuuen PESkacarorcs Bo3aeiicTBU, KOTOPBIX pajnyC ASHCTBUS OTPaHUYCH.
[Mpuniun MITIT 6osee moapoOHO mpeacTaBseTcs Ha cTpanuisl http://konstr-teoriapola.narod.ru

/17 PrintsipMPP.html

7K) luHaMHKa caMOIeliCTBEHHOI0 IBHKEHHSI BEIIeCTBA

HBIOTOH, I/ICC.HGI[y}I FpaBI/ITaI_[I/IOHHBIG BOSI[GﬁCTBHSI nu CBOI:ICTB& BCIICCTBA, HpI/IHSI.H MOJIYAJINBOC
npeanonoxenue. OH npeanosarali, YTO B TPaBUTAIMOHHBIX BO3AEHUCTBUAX TEJIa YCKOPSIOT IPYT Apyra
OJIMHAKOBBIM 00pa30M B TOM CMBICJIE, UTO YITycKasi KO3 HHUITUEHT IPOMOPIIHOHATHFHOCTH OCTaIbHAS
YacTh MaTeMaTHUECKOl (PyHKIHMHU, KOTOpask OMUCHIBAET U3MEHEHUS YCKOPEHHSI TeJI B 3aBUCUMHUCTH OT
paccTosHus, Ul BCEX Tel €CTh oJMHakoBas. CyIlleCTBOBAHHE TAKOTO MPEIIOI0KEHUS BUAHO B TPETHEM
3aKOHE TUHAMUKH, KOTJIa pacCcMaTpUBaTh JEHCTBUE ATOTO 3aKOHA JIJIs ClTyvas IByX TeJl, KOTOpbIE
OpOUTHPYIOT BOKPYT OOIIETO LEHTpa Macchl. PABEHCTBO CHil, KOTOPBIMH 3T JBa TeJla BO3ACHCTBYIOT IPyT
Ha JpyTa, 3aBUCUT UMEHHO OT TOTO, YTO TeJIa YCKOPSIOT APYT JIpyra, a GYHKIIUU, KOTOPIE OMKMCHIBAIOT
ATH YCKOPEHUSI, UMEIOT OAHY M Ty € MaTeMaTHYE€CKYI0 CTPYKTYpy. B TakoM cilydae v CUJIbI €CTh PaBHBI,
1 OOIIMIA IEHTP MACChl OCTACTCS HETIOIBUIKEH.

Ceitvac yxe u3BecTHO, uTo (popmysna HproTOHA OMHMCHIBACT rpaBUTAIIMOHHOE BO3CHCTBUE JIUIITH
npubnu3uTensHo. 00 3TOM (akTe CBUIETENLCTBYET CYIIECTBOBAHUE JABMXKEHUSI IEPUTEINS TIIaHET U
,Z[BOI>'IHI>IX 3BC31. Op6I/ITaJ'IBHOC JABUKCHHUEC OTUX OG’EGKTOB MOXHO OIIHNCHIBATH 60)166 TOYHO IIpHU IMOMOIIIH
GyHKIMHY, KOTOpas sIBISETCS MIPOU3BOAHON OT 3KCTIOHEeHInanbHOU QyHkimu E, To ecTh, npu nmomoru
AR -B
E = T ERp | —
byHKIIH F E R/ Ho sta ¢hyHKIIMS OMHOBPEMEHHO SIBIISICTCS] CHMBOJIUYECKUM
BBIPpAXKCHHUCM MHAUBUAYAJIBHOI'O XapaKTCpa rpaBUTAIMOHHOIO ITOJIA Ka)KI[OfI IIJIaHCTHI NJIU 3BE3bI. 9T10
3HAYUT, 4TO KO3 PuineHTs B B QyHKINAX, KOTOPBIE ONMHUCHIBAIOT YCKOPEHUS IBYX Pa3HBIX 0OBEKTOB,
MOTYT OBITh pa3Hble. B Takoil cuTyaruu B cuctemMe Tel He paboTtaeT nuHaMuka HploToHA, HO TMHAMUKA
CaMOZICWCTBEHHOT'O JIBU)KCHHUS BelllecTBa. B cucteme Takux OpOUTHUPYIOMIMX TEJI JUHAMUKA
CaMOJICMCTBEHHOTO ABMKEHUS (PU3NUECKU BBIpaKaeT ce0s1 TAKUM CTIOCOOOM, UTO Teaa OPOUTHPYIOT U

OJHOBPCMCHHO TaKasd CUCTCMaA KaK LECJI0C NMEPCABUTACTCA B IPOCTPAHCTBEC.

HO,Z[TBep)KI[GHI/Ie Ha OCHOBC HaGJIIOI[aTeI[bHBIX JAaHHBIX CYIICCTBOBAHUA CaMOI[GI\/'ICTBeHHOFO ABUXKCHUS,
HaIpuMep, OPOUTHPYIOMICH CHCTEMBI IBYX 3Be3/ OyAeT HEOOBIYHO TPYIHBIM JIETIOM (€CJIM BOOOIIE 3TO
OyneT BO3MOXKHO). [ToToMy 4TO JBHXKEHHE IBOWHOMW 3BE3/IBI KaK IIEJIOT0 MOXKET OBITh PE3yJIbTaTOM
ACHMMETPHH NIPY B3aHMHOM YCKOPEHUH KOMIIOHEHTOB JIBOWHOM 3Be3/Ibl (aCHMMETPUH, BOSHUKIICH

o E.=E
BCJICJICTBUC PA3JTUYHBIX MATCMATHUECKUX (YHKIIHIA, @ KOHKPETHO, BCJICACTBHAE TOTO, UTO ~ 1~ ~2), a
MOYKET OBITh PE3YJITATOM BIMSHUS Ha CHCTEMY Hapy>KHOTO (akTopa.
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IloBeneHne cucteMsl B BUE IBOMHOMN 3B€3/1bI MOKHO MPOCIIEANTh HA MOJEIIH IPU OMOIIN
KOMITBIOTEpHOU Moenupyromiei nporpammel Gas2n-Merkury.*Huke nokazaHbl H3MEHEHHUS
PACIONIOKECHUS] KOMIIOHEHTOB (MOJIeNN) ABOWHOM 3BE3/IbI B CUCTEME KOOpAMHAT X-Z, KOTOPbIe
MIPOUCXOAAT U3 TPEX pazIMUYHBIX cuTyaluii. Komuu o0pa3oB 3 sKpaHa KOMIBIOTEpPa, KOTOpPBIE
MPEACTABISAIOT 3T CUTYalluH, ObIIIM HAJIOXKEHBI IPYT Ha JIpyra, 4ToObI IOKa3aTh U3MEHEHUS PU
pa3IMYHBIX TapaMeTpax.
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Wtak, B caMOoM HauaJie HaOMOCHHSI TPOIlecca KOMIIOHEHTHI JIBOMHOM 3Be3/bl (0003HaueHb! Kak 1 u 31)

HaxXogAaTCA B IIOJIOKCHHUH o, cDyHKI_[I/II/I HX YCKOPCHH UMCIOT OAMHAKOBBIC SKCITOHCHIIUAJIBHBIC

KOA(pDUITUEHTHI: Bl_ BE . B Hauasie HaOIrONEHNA CHUCTEMA HAXOAUTCS B IIOJIOKEHNUM, KOTIa €6
KOMITOHEHTBI HAXOJISTCS B anoactep (Mim WHave, OHM HauboJiee OTHaICHBI APYT OT Apyra) U JIeKaT Ha
ocu X. 3Be3/1bl OpOUTUPYIOT B TNIOCKOCTH PUCYHKA TAKMM CIIOCOOOM, YTO UX LIEHTP MacChl HAXOAUTCS B
Havalie CUCTeMBbI koopauHaT. [Tociie HEKOTOPOro BpeMEHH PACITOJIOKEHHE IIEHTPa MacChl ocTaeTcs 0e3
I/I3MGH€HHI>'I, HO U3MCHJICTCSI paCHOJ'IO)KeHI/Ie JINMHUHN, KaKasd COCAUHACT KOMIIOHCHUTHI, KOT1a OHU
HAXOJSATCS B aroactep.

Ha cxeme 310 pacnonokenne 0003Ha4eHO Kak HU (mtut HOB). Mozt TMpoBaHHas CUTyallHs H3MEHSIETCS,
KOTJIa TIPH TeX JK€ HauaJIbHBIX IMapaMeTpax CUCTEMbl ABOMHOMU 3Be3/1bl KOdPduiueHTsr B s
YCKOPUTENBHBIX (QYHKIHMIA 000MX 3BE3/1 U3 CUCTEMBI PA3IMUYAIOTCS APYT OT Apyra. Toraa meHTp Macchl
nepeaBuraeTcs. B 3aBUCUMOCTH OT TOTO, KOTOPBIM KOADPUIIUEHT OOJIbIIE, @ KOTOPHI MEHBIIIE, TOCIIE

HEKOTOPOI'0 BPEMEHH 3B€3/Ibl PACIIOJIOKEHBI B CUCTEME KOOPAMHAT B MECTaX, KOTOPbIE 0003HaUCHBI KaK
0, 11 o, 11
u

lum "2 u 2.

IIpumep ¢ caMOIEMCTBEHHBIM IBUKEHUEM JBOWHOU 3BE3/bI IPOTUBOPEUUT TOMY, YTO TOBOPUT
CEroJHAIIHASA TeopeThueckas pusuka. [loromy 4To B BbIIIE IPEACTABICHHOM IPUMEPE CYILECTBYET
JBIDKEHUE OOIIETO [EHTPa Macc ABYX 3B€3/, KOTOPOE MPOUCXOIUT IO MPHUYUHE UX B3aUMHOTO
BO31eICTBUS APYT Ha Apyra. Ho 3T0 He BhITEKAeT U3 KaKMX-TO 0COOCHHBIX CBOMCTB BEIIECTBA. JTO
ABJISICTCS CJIEICTBUEM M3BECTHOTO MOBEACHUS BEIIECTBA, KOTOPOE 3aKJIF0YAETCS B TOM, YTO YCKOPEHHE
BEILECTBA BCET/a MPOUCXOIUT B HAIIPABICHUE YBEIMUCHHS TPAaBUTAIMOHHOTO (MM (pyHIaMEHTaIBLHOIO)
I10JIs1, KOTOPOE CBA3aHO € COCEIHMM BeleCcTBOM. Ho 3TO Takke IpOUCXOQUT 110 TOW NIPUYUHE, YTO I0JIE,
KOTOPOE €CTh CBA3aHO C Pa3HbIMH KOMIIOHEHTAMH BEILIECTBA, HE U3MEHSAETCS] OIMHAKOBBIM 00pa30M.
Wuaye roBopsi, pa3Hble KOMIOHEHTHI BEILIECTBA MPUOABIISAIOT IPYTUM KOMIIOHEHTAM BEIIECTBA YCKOPEHUS,
KOTOPBIE U3MEHSIOTCS Pa3IMYHBIM 00Pa30M.

OnucaHHOE MOBE/ICHUE BEIECTBA U €r0 KOMIIOHEHTOB MOXHO IIPOCJIEIUTh UCIIOIb3YsI TOHATHE
MOTEHIIMAJIBHBIX 000JI04YeK, O1arofapsi KOTOPHIM CYIIECTBYIOT CTA0MIbHBIC BEIIECTBEHHBIE CTPYKTYPHI.
JIBe MACHTUYHBIEC YACTUIIBI, M3 KOTOPBIX KaXKaasi HAXOIUTCS B 00JIACTH MOTEHIIUAIBHON 000I0YKH CBOCH
COCEJIKH, CO3Jal0T CTaOMIIbHYIO cCcTeMY. PacronoxkeHne 4acTulbl B IOTEHIIMAIBHOM I10JI€ COCEIKH
CXeMaTHYECKH BBIIISIUT KaK HU)KE Ha PHCYHKE.*™)
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YacTusl B3aMMHO YCKOPSIIOT IPYT Apyra U Kojeomorcs. Ho OHM MOCTOSIHHO YCKOPSIIOTCS B
HaNpaBJICHUE, T/I€ HAXOAUTCS MaKCUMAaJIbHBINA TOTeHIHa. Bo BpeMs ABHKEHHSI B KaXKIblii MOMEHT
YaCTUI[b] €CTh OJIMHAKOBO OTAAJIEHBI OT MECTA, T7I€ HAXOAUTCSA MAKCUMYM (DyHKIIMH, KOTOpasi OMUCHIBAET
IIOTEHLIMAJI COCEAHEN yacTuIlbl. B Ka)kIplii MOMEHT, KOT/Ia OJJHA YaCTHIa YCKOPSIETCS "'BIEBO", Ipyras
YJacTuIa HISHTUYHBIM 00pa3oM yckopsieTcs "BrpaBo”. Takoe mpoMCXOAUT UMEHHO MOTOMY, YTO YACTHIIBI
€CTh OIMHAKOBBIC - PANYC MOTCHIIMAILHON 000JIOUKH B clTydae 000MX 4acTUIl paBeH 1,2 enquHuil
nnuHbl. Ecnn konebarenbHoe MBHKEHHE YacTUI] ObLIIO ObI IPUTOPMOXKEHO, TOTIa OHU 33JIePXKAIUCh Obl
Ha TaKOM PACCTOSIHUU JIPYT OT JIpyra, YTO HAILIMCh OBl B MECTAX C CAMBIM OOJIBIIIMM MOTCHIIUAJIOM, T/Ie
YCKOPEHHE PABHO HOJIb.

CuTtyanus OyJeT coBceM Apyrasi, €CIIU B 9TOM cUCTeMe IBYX YacTHUI] 3aMEHUTH OJIHY YaCTUILy Ha TaKylo, B
KOTOPO# pajryc MOTEHIUALHOM 000mouku Oynet paBeH 1,1eaunann mmmapl. CXxeMa 3TO HOBOM
CUTYyallUU NIOKa3aHa HUXKeE.

[ — . — i
B 3T0i1 cuTyaruu 4acTUIIBI TaK)KE MOTYT KOJIE0aThCsl PYT OTHOCUTEIBHO JIPyTra U TaK)KE MOKHO MX
mpUTOPMO3UTH. HO B 3TO# cuTyaruu oHu He OyayT pacroyiaraTbCsi B MECTaX C CaMbIM OOJBIINM
MTOTEHITMAJIOM B ITOJIe CBOEH cocenku. [loroMy 4To Torma, Korjaa oHa U3 HUX HAXOAUTCS B MECTE
PaCIIOI0XKEHHUSI TOTEHIIUAIIBHOTO MAKCUMyMa TI0JIsI COCENIKH - MMyCTh OyZIeT Tak, 4To "KpacHas dacTuiia
HaxoauTcs Ha pacctostHuM 1,1en. mi. ot "romy6oit” yacTuis! - To Toraa "romaydas’ yacTUIla HAXOTUTCS
Ha "JIEBOM CKJIOHE" MOTEHIIUAIBHONW 000JI0YKH "KPacHOM" 4acTHIIBI M Ha He€ MEHCTBYET YCKOPEHHUE,
KOTOPOE €CTh HampasieHo "BrpaBo”. CiaeaoBaTeIbHO, 3Ta YaCTHIA OYJIET YIaIAThCS OT "KpacHOM
YaCTHIIBI M "KpacHasl" 4acTHIIA TOXKE OKaKETCs Ha "JIEBOM CKJIOHE" TOTEHIIUATHHONW 000I0UKH
"romry6oit" yacTuilel. B ciiydae mpuTopMOKEHUS B3aUMHBIX KOJIeOaHU 000MX YaCcTUIl 00€ 3TH YaCTHIIBI
OyIyT pacrmoIOKeHBI Ha "JIEBBIX CKJIOHAX", B MECTaX C OIMHAKOBHIMU HAKJIOHCHUSIMHU CKJIOHOB. MHaue
roBopsi, 00e YacTHIIbl OyyT UMETh NMPUOIU3UTEIEHO OJMHAKOBBIE yCKOpeHus "BripaBo”. Takoe
MIPOM30MIET, KOT/Ia pacCTOSTHUE MEX Iy HUMHU OyneT paBHO okosio 1,10448cn. . [locne HanoxeHus Ipyr
Ha Jpyra rpauKu HanpsHKEHHOCTH TOJIT 00OUX YaCTHI] TIPEICTABICHBI HUXKE.
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Bonbiie nogpobHOCTEN BUAHO HA HIDKE MPUBEACHHBIX IpauKaXx.
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PaccTosiHHe OT "KpacHOH" 4acTHLILI
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PaccTosHHe OT "Tomy00H" 4aCcTHIILI

Ha cxeme, Ha KOTOpOIi YacTUIIBI HAXOAATCS Ha (poHe TpaduKa HAMPSIKEHHOCTH T0JIsE CBOCH COCENIKH,
MOXKHO YBUJIETh Cleaytomuid oopas. "Tomybas” gacTuiia HaXOAUTCs B 00JIACTH MOTOKUTETHLHON
HaIpPsDKEHHOCTU NOJIS ' KPACHOW" 4acTHUIlbl, CIEA0BATEIbHO, OHA YCKOPSETCS B HAIIPABJICHUE YBEIMUEHUS
paccTosiHUA OT "KpacHOW" 4acTHULlbl, TO €CThb, BIPABO.

"KpacHas" gacTuiia HaXouTCsl B 001aCTH OTPUIIATEIHHON HATIPSDKEHHOCTH OIS "TOTyOOH" YaCTHIHI,
CJIeZIOBATEIHbHO, OHA YCKOPSETCS B HAIPABJICHNUE YMEHBIICHUS PACCTOSHUS OT "TOIy0O0#" YacTHIbI, TO
€CThb, OHA TOXKE YCKOPSETCS BIIPaBO

113 }iL 1.0z

3) CamoneiicTBeHHOE IBHKEeHHE BElIeCTBA B CBETE ONMBITHLIX (PaKTOB

CamopeicTBEeHHOE JIBIYKCHHE BEIIECTBA MOKHO PACCMaTPHUBATh B JIByX Pa3IUYHBIX KOHTEKCTax. B omHOM
KOHTCKCTC CaMOI[GfICTBeHHOG JABHUXKXCHHUEC BCIICCTBA CyH_IeCTByeT B TOM CMBICJIC, UTO KOMITIOHCHTHEI
BeriecTsa (HalpuMep, aTOMBI) JABHXKYTCS OTHOCHUTEIILHO APYT APyra. ITO MPOUCXOIUT BCIICICTBHE
B3aMMHOTO yckopeHus. Ho 3ta cructema aToMOB 1 €€ OOIIHiA IIEHTP MacChl HE MEHSIET CBOETO MOJIOKECHUS
Y B HUKaKOe HampaBlieHHue He ycKopsieTcs. Tak BeAET cedst, Hampumep, MoJIeKyJia ras3a, T0 eCTh,
CTPYKTYpHasi CHCTEMa, KOTOPYIO CO3JIAl0T J[Ba OJMHAKOBBIX aToMa rasa.

Jlo cux mop em€ HUKTO HE UCCIIEI0BA aTOMOB TOJT YTJIOM MX YCKOPSIIOIX crocoOHoctei. [Toromy
(byHKI_[I/II/I, KOTOPBIC OMUCBHIBAIOT UX HANIPSXKCHHOCTD I10JIA, em’é HEHN3BCCTHHEI. C.He,Z[OBaTeJIbHO, II0Ka 4TO
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10 HEOOXOMMOCTH HYKHO TOJIb30BaThCS TUTTOTETHYECKUMU MOJISIISIMH TTOJICH U YaCTHII, a TAKKE
CTPYKTYPHBIMU CUCTEMAaMH, KAaKHUE€ MPHU MX MOMOIIY MOXKHO CO3/IaBaTh.

Bot HanGomnee nmpocToii mpuMep TaKoi CUCTEMBI - OHA COCTOUT U3 JIByX YaCTHUIl U €€ HadaIbHbIC
nmapaMeTpsbl 3anucansl B pabodem ¢aiine DC_1.2-1.2.gas.**Jlocie 03HaKOMIICHUS C YIPaXXHEHUEM,
KOTOPOE€ MOKHO MPOBECTHU C 3TUM (haifyioM Ipu MOMOIIM KOMIIBIOTEpHOU IIporpammbl Gas2n.eXeMoxHo
3aMETHTh, YTO HETIOIBIYKHOCTh IIEHTPA MACChI 3TOW CUCTEMBI JIByX YaCTHI] CBS3aHa C TeM (AKTOM, YTO
MaTeMaTH4eckue (pyHKIMH, OMUCHIBAIOIINE YCKOPEHUS, KOTOPBIE KaxAasi U3 3TUX YaCTHIl IPUOABIISET
BTOPOI YaCTHUIIBI, €CTh UJCHTHYHBI, & IPEK/IE BCETO UACHTUYHBI €CTh 3HAYCHUSI SKCIIOHEHITUATBLHOTO
koaddurmenta B B 3Tux QyHKIUAX - OHU paBHBI 1,2.

CoBceM pyrue ecTh CBOMCTBA CUCTEMBI IBYX YaCTHI], B KOTOPOI 3HAUEHUS IKCTIOHCHIIMAIBHOTO

ko3 durmenta B miis 06oux GyHKIMNA ecTh pa3Hbie. Toraa cymecTByeT caMoOIeiCTBEHHOE JIBH)KEHUE
BEIIECTBA, KOTOPOE HAJO IIOHUMATh COBCEM TO-IpyroMy. Toraa cymecTByeT B3aMMHOE YCKOPEHUE
YaCTHII, KaK U B MPEBIAYIIEM ClTydae, HO CYIIECTBYET TOXKE BUJ] ACUMMETPHUH B TIPOIIECCE B3AMMHOTO
YCKOpEHUs 9acTull. B pe3ynbraTe BOZHUKAET PEe3yIBTHPYIOIIEe YCKOPEHHOE IBHKEHNUE CUCTEMBI YACTHII.
VYrpaxHeHHE C TAKOW CUCTEMOM YaCTHI] MOXKHO TIPOBECTH MOJB3YsICh pabounm ¢aiimom DC_1.2-1.1.gas.

[Tocne BkIrOUEHUS TIpoliecca, KOTOPOro HauadbHbIE MTapaMeTPhl €CTh 3aliCcaHbl B paboueM ¢aiine
DPC_1.2-1.1a.gaSjoxHO yBHJETh COSAMHEHHBIC APYT C IPyroM JBe nmapsl yactuil. Kaxkaas napa (korma
OHa HAXOIMTCS B OTJACILHOCTH) CAMOICHCTBEHHO YCKOPSCTCS, @ 3TH YCKOPEHHS UMCIOT
MIPOTUBOIIOJIOKHBIE HampapineHus. OTHAKO COeMHEHHBIC ¢ CO00i 1BE maphl YaCTUIl HE YAASIOTCS JPYyT
OT Jipyra, u0o eIy CUCTEMY B CTAOMILHOM IMOJIOKEHUU MTPHUACPKUBAIOT JIBE IIEHTPAIBLHBIC YACTHUIIBI -
»3€IEHBIE” YaCTHIIBI. DTO €CTh IPUMEDP CTAOMIIBHONW CHCTEMBI, KOTOPOM IEHTP MaCChl OCTAETCS
HETOJBIKEH, HECMOTPS Ha TO, YTO KOMITOHEHTHI 3TOH cucTeMbl (B BUIE Map YacTUI[) 00IaIar0T
TEHJCHITMEH K CaMOJIeHCTBEHHOMY YCKOPEHHOMY JBIDXKCHHIO. B 3TOM ciydae cTabUIbHOCTh CHCTEMBI
YETHIPEX YACTHUIl €CTh YCTONYHMBA. ITO 3HAYUT, UYTO HECMOTPS Ha HATMYHUE HEOOIBIIIOTO KOJIeOaHUS
KOMITOHEHTOB CUCTEMbI BOKPYT MOJIOKCHUN PABHOBECHUSA***) M CyIIECTBOBAHKS TCHACHIIMH TIap YaCTHI] K
CaMOJICHCTBEHHOMY YCKOPEHHOMY JBM)KCHHIO, AMILTUATY bl KOJIEOAHUHN YaCTUIl U MX SHEPTHUS HE
YBEJIMYMBAIOTCSI, & CJIEIOBATEIILHO, CUCTEMA YaCTHUIl HE Pa3phIBACTCSI.

Ota cuctemMa yCTOWYMBA JIa)Ke MOCJIe UCTEUCHHSI BPEMEHH, B KOTOPOE OyJET BHITIOJTHEHO CBBIIIE CTO
TBICSIY BEIYUCITUTEILHBIX UTEPAIIMI - COCTOSIHUE TaKOM CHCTEeMEI 3amicaHo B (aiine
DPC_1.2-1.1a_T100079.ga&Bro6s1 Bpemsi, KOTOpOE B 3TOM MPOIIECCe UCTEKAET, CAeaTh 0ojee
peambHBIM U UMETH JUIsl HETO CPABHUTENBHYIO €IMHUITY, MOXKHO €T0 CPAaBHUTH C KOJIIMYECTBOM
BBIUMCIIUTENLHBIX UTEPAIIUid, KOTOPHIC OTBEYAIOT OJTHOMY IIEPHOIY KOIeOaHUs YaCTHIIBI, KOTOpast
HaxoAUTCs B 3TOM cucteMe. OqHOMY IEPUOTY KOJIeOaHHUsI YaCTHITbI OTBEUaET MPUOIH3UTEIbHO oKojio 200
UTEpALUH.

CosceM mo-apyromy Ben€t ceds qpyrasi CHCTeMa, KOTopasi COCTOUT U3 TeX e YEThIPEX YaCTHII, HO €€
IIEHTPAIBHBIMHU YaCTUIIAMH €CTh JIBE ,, )KENThIC” YacTHIlBl. HavanbHBIC TapaMeTphl 3TOH CUCTEMBI €CTh
3anucansl B padbodyem ¢aiie DPC_1.2-1.1b.gafTa cucrema Takxe sBIseTCS CTAOMIBHON CHCTEMOM, HO
MPOLIECC COXPAaHEHUS CTAOMILHOTO COCTOSIHHSI TOJKEH MPOXOAUTH B IPYTUX YCIOBUSAX. A UMEHHO, OHA
OyzeT cTaOMIBLHOM TOJBKO TOT/A, €CJIM MTOCIIE BKIIIOUYEHHUS Ipoliecca akTUBHOM Oyaet kHomka "Cooler".
Torna yBenuveHue sSHEPTUH, KOTOPOE MPOUCXOAUT B ITOM cCUCTEME, Oy/IeT U3 CUCTEMBI OTBEICHO HAPYXKY.
Ecnu HaOmonaTs 3a MOBEIEHUEM ITOM CUCTEMBI Oe3 BKIIFoueHHs KHomnkH "Cooler”, torma cucrema He
COXpaHseTCs B IIEJIOM Jake B TO BpeMs, koTopoe orBeuaeT SO00BBIYMCINTEBHBIX UTeparuii. Takas
CUCTEMa YaCTHII, y)Ke pacChIMaromasics, ecTh 3anucana B pabouem ¢aiine DPC_1.2-1.1b_T4717.gas.

HaGmronas 3a nporeccoM, KOTOPOTro HayaJIbHBIE MTAPaMEeTPhI €CTh 3alKCaHbl B (aitie pliku
DPC_1.2-1.1b_T4717.gago:xxH0 HaOIIOIATh ABA ABJICHHUS, KOTOPbIE €CTh CBSI3aHBI C CHCTEMOMN YACTHII -
C TOH, KOTOpas emE HelaBHO CYIIECTBOBaJA KakK IEJI0e, U ¢ OTJACIIbHBIMU MapaMy YacTHII, KOTOPBIC
COEIMHSITUCH APYT C IPYTOM.

[Mocne BKITFOUSHUS MpoIIecca Maphl YACTHII B HaYae MpoIecca JIETAT B IPOTUBOIIOIOKHBIE CTOPOHBI, a
YaCTHUIBI BUAUMBIM 00pa3oM kojieoOmores. [Toce BkitoueHus npu nomoim kHonku "Cooler” mporecca
TOPMOXKEHUS ABIKYIIUXCS YACTHI] JIOXOAUT JI0 3aJACPKKH YCKOPEHHOTO JIBUKEHUS YaCTHUII, a TIOCJIe
ATOT0 HAYMHACTCS YCKOPEHHOE IBM)KCHHE B TIPOTUBOIIONIOKHOE HampapieHue. Takum oOpa3om
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BBIABJISIETCA (DAKT, UTO C (PYHKUMSAMHU, KOTOPBIE ONMUCHIBAIOT YCKOPEHUS YACTHII, CBSI3aHO CYIIECTBOBAHUE
JBYX Pa3HbIX HaIlIPpABICHUN, B KOTOPBIE 3T Mapbl YACTUL MOT'YT CAMOAECUCTBEHHO YCKOPSThCSI.
YckopeHue B OIHO HalpaBlIeHUE - TO YCKOPEHHE, KOTOPOE CYIIECTBOBAIO B HaYaje Mporecca, Korua
JaCTHUIbI CUJIBHO KOHGG&J’IHCB - MOJKHO OTHOCHUTCJIBbHO JICTKO 321TOpMO3I/ITI> n BJII/IMI/IHI/IpOBaTB. Korz[a 3TO
HACTYIaeT, HAUMHACTCS MPOIIECC YCKOPEHHUS B IPOTHUBOIIOJIIOKHOE HAMIPABIICHHUE, HECMOTPS Ha
CYIIIECTBOBAHHE TOPMO3SIIIICTO BO3ICHCTBHS, KOTOPOE BKJIIOYHIOCH KHOMKO# "Cooler”.

BTopoe siBiieHUE CBA3aHO C pa3IUYHON YCTOMYMBOCTBIO CUCTEM, BOZHUKAIOIIUX U3 JIBYX
MPEICTABICHHBIX MAp YaCTHIl, B IByX CUTyanusx: 1) Kkorjaa 3Tv mapbl COSAMHSIOTCS C CO00i B OHY
CHUCTEMY IIPH ITOMOIIH ,, 3a7EHBIX” YaCTHUI[ M 2) KOT/Ia COSAMHSIOTCS C COOO0# MPH MOMOIIH ,, KENTHIX”
gacTtuil. YToObI 3TO pa3nudre YBUICTh, HAJO BKIIOYUTH MPOIIECC, KOTOPOrO HauaIbHbIC TapaMeTPhI €CTh
3anucanbl B Qaitie DPC_1.2-1.1b_T4717.galde oxxuast CIMIIKOM J0JTO, YTOOBI TAPhl YaCTHI
CJIMIIKOM HE YCKOPHIJIMCH U HE MCUE3ITH M3 MMOJIs SKpaHa, HaJI0 MpH moMoty kHonku "Cooler” BKirouuTh
TOpMOXKeHUE JacTull. [locne BKIIIOYeHHS TOPMOXKEHUS TTaphl YaCTUIl B HAYalle 3aJeP)KUBAIOTCS, @ TTIOTOM
HaYMHAIOT yCKopsAThes "k cebe”. Knomka "Cooler' Bcé Bpemst nomkHa ObITh aKTUBHOM. [Tapbl yacTuiy
OyIyT IPUOIUKATHCS APYT K APYTY, aK B HEKUH MOMEHT " KENThIC" YaCTHIBI HAMTYTCSA Ha TAKOM
pacCTOSIHUM, HAa KOTOPOM OHU HAXOJSATCS, KOTJIa YYaCTBYIOT B CO3aHUH CTa0MIbHON cucTeMbl. Ho 110
3aJICPXKKHU JBHKCHUS YaCTUIL HE TOWIET U HE BO3HUKHET cTabuibHas cuctema. (MoXHO J0TabIBaThCs,
YTO JIUISl TOTO, YTOOBI ATO MOTJIO MTPOM30MTH, TOPMOKEHUE YACTHUI] IOJDKHO ObITH Oosiee CriibHBIM. ) [Taphr
qacTull OyIyT ABUTAThCS AJbIIe, aX 10 TOT0O MOMEHTA, KOT/Ia Ha TOJJOOHOM PACCTOSIHUH JIPYT
OTHOCUTEJIBHO JIpyra HaiiayTcs "3enéHble” yacTUlbl. TOJIBKO TOra MpeKpapuTcsl yCKOPEHHOE IBUKEHUE
Map YacTHUI] M BOSHUKHET CTa0MIIbHAS CHCTEMa YEThIPEX YaCTHll.

IloBeneHue MpeACTaBICHHBIX 3[€Ch CaMOYCKOPSIOIMXCA I1ap YaCTULl 3TO IIPUMED ITOBEIECHUS CaMOi
npocToit cucteMbl. CaMOyCKOPSIOUIMECS CTPYKTYPHBIE CUCTEMBI MOTYT COCTOSITh M3 OOJIBIIIOTO
KOJIMYECTBA YACTHII, HO UX MOBeJIcHHE OyaeT mogoOHoe. [Ipyn HEKOTOPBIX B3aUMHBIX PACIIONIOKEHHSIX UX
PEIYIBTUPYIOINEC YCKOPCHUA MOT'YT UMCTh OJJTHO U TO K€ HAIIPABJIICHUE, a TOTla OHU 6y,£[yT CTPCMUTHCA
APYT BO3JIC ApyTa B TO K€ HAIIPABJIICHUC. B NoAXOAAIUX YCIIOBUAX TAKUEC YACTUIBI MOTYT CBA3BIBATHCA
JPYT C IPYTOM YK€ N3BECTHBIM CIIOCOOOM M CO31aBaTh OONBIIYIO CTAOMIBHYIO CAaMOYCKOPSIOITYIOCS
gyactuiy. Te ke camble YaCTHIIBI B JPYTUX PACTIONIOKEHUSAX APYT OTHOCUTENBHO Apyra OyayT obianaTh
MIPOTHBOIIOJIOKHBIMU HAMPABICHUSIMU CAMOYCKOPEHUS, & B COSTMHEHUU C COOOM CO31aayT CTAOUIBLHYIO
YJacTHILy, KOTopasi He OyzieT 001a1aTh CIIOCOOHOCTHIO CaMOYCKOPEHHS.

CamoyckopsieMble YacTUIIbI, B BUJE CIOKHBIX CUCTEM YacTHll, s 371eCh Oyly MONepeMEHHO Ha3bIBATh
TaKKe JyacThIiaMu-6aponamu. [lotomy 4To 4acTUIBI-O0apOHBI HATOMUHAIOT AMM30]1 C )KU3HU OapoHa
MroHxay3eHa, KOTOpBIH caM cedsl, BMECTE C JIOIIAIbI0, KOTOPYIO COKMMAJ MEK/Iy KOJICHAMH, 33 BOJIOCHI C
r1yOoKoro 6osoTa BeITalI. YacTUIBI-0apOHBI HEOOBIYHO TPYIHO YBHIETH B (PU3NYECKUX SBICHUSX, a
3Ta TPYAHOCTb BHITEKAET 110 OHOM MpuuuHe. YToOBI B BELIECTBE YBUCTh YaCTUIIBI, KOTOPbIE TOX0KU Ha
JaCTHUIIBI-0apOHBI, HY’)KHO YTOOBI B YME TIEJIOCH XOTs OBl cllaboe ToI03peHUe, YTO TAKUE YaCTUIIBI
BOOOIIIE B IPUPOZIE MOTYT CyIlecTBOBaTh. Ecin ,,3apaHee” cka3aTb, UTO B IPUPOJEC HET HUKAKUX
yKa3aHHi, MOJCKa30K, HU JI0Ka3aTeIbCTB TOTO, YTO YACTUIBI-O0aPOHBI CYIIECTBYIOT, TO TOTJa UX
CTIIOCOOHOCTH M MIPHMETHI HE MMEIOT ITPaBa CyIIECTBOBATh B MHTEPIPETAIUAX (PU3NIECKUX SBICHUN.
Torna Bcsikue sIBIEHUS, KOTOPbIE TPOCTHIM CIIOCOOOM MOXHO ObI BBISICHATB P TIOMOIIM CBOWCTB
4acTUI-0apOHOB, a MPeXJie BCEro myTeM auddepeHuani yCKOpUTEIbHbIX (YHKINHA, 00s13aTeIbHO
JOJDKHBI BBIICHATHCS IPyTUM CIIOCOOOM HITH BOOOIIE HE NMETh HUKAKOTO BBISICHEHUSI.

CymiecTBOBaHME YaCTUI-OAPOHOB BBITEKAET C OMBITHBIX (DAKTOB, CIIEIOBATEIHHO, ITH (DAKTHI TOJKHBI
OBITh MpeacTaBiIeHbl. 100 OHM CBUIETEICTBYIOT O TOM, YTO KOHCTPYKTHBHAS TEOPHUSI MOJIS HE
MIPOTUBOPEUHUT OMBITHBIM (paKTaM U MPAaBUIIbHO OMKUCHIBAET MUP PU3NYECKUX sBIeHUI. BOT HECKoKO
TaKUX OTBITHBIX (PAKTOB.

@akT 1. PagnoakTHBHOCTh XUMHUYECKHUX AIIEMEHTOB B BUJIE pacliajia aTOMOB SIBISICTCS CIEACTBUEM
paciaTbiBaHusl CTAOMIBHOCTH CTPYKTYpbI aTOMOB. CaMm Iporece paciajia aToMOB SIBISIETCS TIOOETOM 13
WX CTPYKTYpPBbI KOMIIOHEHTOB - 4aCcTUI-0apOoHOB. Takoil uacTuiieii-6apoHoM sBIIIETCS YacThIla anbda,
WM WHAYe, COSMHEHHBIC JPYT C APYToM JBa MPOTOHA U JBa HeWTpoHa. Ha yckopuTenbHbIE CBOMCTBA
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9acTUIIBI aTb(a BIUAET TOT (DAKT, 4TO HEUTPOH U MPOTOH YCKOPSIOT APYT APyra MO Pa3IudHbIM
¢yukumsiM. Ho 310 He equHcTBeHHAs pasHuna. Moo cymecTByIoT enié Takue MoCIeACTBUS, YTO TPOTOH
KaK TaXEJIbI KOMIIOHCHT BelecTBa (0 THKENBIX U JIETKUX KOMIIOHEHTAaX BEIIECTBA S yIIOMUHAKO B TOUKE
') OTHOCHTENILHO JIETKO TEPSET YaCTh CBOETO MPOTONIEKTPOHHOTO o0J1aka, KoTopas (3Ta 4acTh)
OTOXKACCTBIISICTCS C MEKTPOHOM. A HEHUTPOH, KaK COCJMHEHUE TSHKEIOTr0 KOMIIOHEHTa (KOTOPOMY s 31IECh
HE JIal0 OTACIBHOTO Ha3BaHMUS) U OKPY)KAIOIIErO €ro M MPOHUKAOIIEro 00Iaka MpOTO3ICKTPOHOB,
CHJIBHO JIEPXKUT 3TO 001aK0 B 00JIaCTH CBOMX MOTEHIMAIBHBIX 000104ek. CoeJMHEHNE APYT C PYTOM B
COOTBETCTBYIOILLEN CTPYKTYPHOM CUCTEME JIByX PA3HBIX TSXKEIIBIX KOMIIOHEHTOB, HEUTPOHOB U ITPOTOHOB -
Ja)ke eCJId MPOTOHBI OyIyT OKPY>KEHBI 00JIaKaMH MPOTOIEKTPOHOB, B KOTOPHIX HE OyneT HUKaKUX
YOBITKOB, a HAPYXKY TaKUE CTPYKTYPHI OyAyT ceOsi IPOSBIATH KaK HEMOHU3UPOBAHHBIC aTOMBI - KOTJ[a OHO
HaXOAUTCS B CTPYKTYpPE TKEIOTO aToMa, SIBISIETCS IOCTOSHHOMW, TOTEHIIauIbHON IPUYUHON pacrana
3TOrO TSKENOro atoMa. Pacmiatanre paBHOBECHS B TAKOW CTPYKTYPHOM CHCTEME MOXKET CTaTh MPUYUHOMN
OTCOEIMHEHHMS OT IIeJIOr0 YacTUIbI-0apoHa. Torna co CBOWCTBEHHBIM €l CaMOyCKOpEHUEM OHa yOeraer.
HMMeHHO Takoe IIPOUCXOIUT B Cilyyae paAMOaKTUBHOIO paciaja, BO BpeMs KOTOPOTO IPOUCXOAUT
AMUCCHS YacTUIl abda.

@axkrt 2. CymiecTBOBaHHE aCUMMETPHUU B YCKOPEHUSX IPOTOHOB M HEUTPOHOB SIBIISICTCS TAK)KE IPUIMHOMN
JBIDKEHUS yacThll 6eta. Bo BpeMs siiepHBIX NMPOLIECCOB, B BUJE paclajia ¥ peOpraHnu3alui CTPYKTYpHI,
pa3HUIA B YyCKOPSAIOLIEM BO3ICHCTBUN TAXKENBIX KOMIOHEHTOB aTOMHBIX JIEp MPOSIBISAET Ce0sl TaKkKe B
BUJIE PE3YJBTUPYIOILETO YCKOPEHUS JIETKUX KOMIIOHEHTOB, TO €CTh, 3JIEKTPOHOB. C TOUKH 3peHuUs
IIPUYMHHOCTH ITOT MPOLECC €CTh UACHTUYHBINA ¢ KOHTAKTHBIM SIBJICHUEM B BUJIC TEUCHUS
EKTPUYECKOrO TOKA ¥ BOSHUKHOBEHHUS MNIEKTPUYECKOTO IMOTEHIIMAJIA HA CTBIKE JBYX METAJUIOB,
Hanpumep, Ha cTeike Fe-Cu.Ho B KOHTaKTHOM SIBIEHUH Y4YacTBYIOT MOTEHIUATIbHBIE 000IOUKH, KOTOPBIX
paanychl €CTh 3HAUUTENLHO OOJBIIE U €CTh IPyTUe paclpeieIeHus MOTCHIIMAIOB B 00JIACTH 3TUX
000J104€eK, 4eM B 0011acTi 000J104€K ¢ MajbIMK paanycami. I1o Toil mpruunHe B KOHTAKTHOM SIBIIEHUU
ANIEKTPOHBI (JO MOMEHTA MOSBICHUSI HAa MEKTPOJaX MaKCUMAJILHOTO 3HAUCHHS HIICKTPHUYECKOTO
MOTEHIIMAJIA) IBIKYTCS CO 3HAYUTEIBHO MEHBIIMMHU CKOPOCTSIMH, Y€M CKOPOCTH YacTHIl OeTa, KOTOpbIe
BBUIETAIOT BO BPEMs paJUOAKTUBHOIO pacmnania.

@axkt 3. B nepByio odepenp s MPeACTaBIIO 3TOT (PAKT C TEOPETUUYECKONW TOUKH 3pEHHsI, a TIO3HEE
MIPEJCTABIIIO €TO B CBS3M C (PU3MUYECKUMU SBICHUSMH B IIPUPOJIE.

Ucnonw3ys pabounii ¢aitn DPC_1.2-1.1.gas$joxH0 MPOBECTH BA YIPAKHEHUS ¢ YACTUIIAMH-
6apoHamMu. B omHOM ympa’kHEHUH MOXKHO HAOMIONATh ABM)KEHUE YACTHIIBI-0apoHa IMPH aKTUBHOM KHOITKE
"Cooler", korna qBrKeHHE YaCTHI] TOPMO3HUTCS, @ YACTHIIBI BO BPEMsI KXKI0H BEIYHCIUTEIEHON
urepanuu TepstoT 1% cBoel CKOPOCTH.

Bo Bropom ynpaxHeHHH MOXXHO HAOII0AaTh ABMKEHHE YaCTULIBI-0apOHa, KOT/a 3TO JBM)KEHUE He
TopMo3uTcs. Ilocie BEIMOIHEHUS YIIpaXKHEHUH, HA OCHOBE UX PE3YIbTaTOB MOXKHO YBUAETH CIEAYIOLIEE.
- [Ipu orcyTcTBUM TOpMO3sILETO (hakTOpa yacTUIa-0apOH COXPAHSET B NIPUOIUKEHUH TOCTOSIHHOE
yckopenue. Takum o6pazoM, mocsie J0CTaTOYHOTO BpEMEHH MoIETa, OHa MOXKET JOCTUYb CKOJIb YTOTHO
OOJIBIIYIO CKOPOCTD.

- B cinyyae, xorna cymecTByeT TOpMO3SIIUi (pakTop, 4acTUIA-0apOH NEepeIBUTaeTCsl YyCKOPEHHBIM
JBM)KEHHEM TOJIBKO B TEUEHHE KOPOTKOT'O BPEMEHHU B Hauvasie npouecca. OTBeACHHUE MOSBISIIOIIEHCS
HaA0aBKU SHEPTUU IPUBOIUT K TOMY, YTO YCKOPEHHOE JBHKEHHE OCTaHABIMBACTCS, a YaCTHIIA-0apoH
JJIbIIe ABUKETCS MOCTYNATEIbHO C HEKOTOPOH OIpPeIeIEHHOM CKOPOCTHIO.

IIpencraBieHHbIE 3aBUCUMOCTH BUHBI B pe3yJIbTaTax, KOTOPbIE IPOUCXOASAT U3 HECKOJIBKUX TPUMEPHBIX
yIpaKHEHUH - OHU 3alIMCaHbl HUXKE.
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S T10001 Cr.gas
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-1 T20002 Cr.gas
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DC_1.2-1.1_T10001.gas
X=365.741734289613 u(x)=73.1337209325783

DC_1.2-1.1_T20002 gas
H=1462 89380382228 Ux)=146.267445444155

B pa6ouux ¢aitnax DC_1.2-1.1 _T10001_Cr.gasDC_1.2-1.1_T20002_Cr.g@asTb 3amucanbl
napaMeTphbl OTHOr0 KOMIIOHEHTA M3 YacTUIIbI-0apoHa - "3enénoit” yactuisl (mocne 10001u nmocie 20002
BBIYMCITUTENLHBIX HTepanuii). [Ipomecc mpoxoaui ¢ OTHOBPEMEHHBIM TOPMOYKEHHEM JIBHIKCHUS
yactuibl-6apona. Bumano, uto nmocne 10001Bprancutenbabix utepamnuii U nociae 20002uteparuit
CKOPOCTB €CTh OJHA U Ta k€. To ecTh, 3TO 3HAYMT, YTO KOTJa OT YaCTUIBI-OapOHA OTHUMATh SHEPTHIO, TO
IPU HEKOTOPOH CKOPOCTH TO OTHSITHE SHEPTHUH PAaBHOBECHT yBEIWYCHUE dHEPrHU (KOTOPOE CBSA3AHO C
YCKOPEHUEM YaCTHUIIBI) H CKOPOCTh YaCTHIBI HE YBEIHUMBACTCS.

B nByx octanbHbIX (haiiiax ecTh 3aMUCaHbl MapamMeTpsl '3eJEHON" YaCTULBI ITOCIIEe TOAOOHOTO TeUSCHUS
Ipolecca, Ho IpU OTCYTCTBUU TOPMOXKEHHS YaCTULBI-0apoHa. B 3TOM ciyyae BUJIHO, UTO YCKOPEHHOE
JBHKEHUE MOCJE IBYKPATHO OOJBIIET0 BPEMEHHU MPUBEIIO K TOMY, YTO CKOPOCTh 4aCTHUI[bI-0apoHa
YBEJIMYMUIIACH IBYKpPATHO. Takoe MPOUCXOJUT B CIIyyae paBHOYCKOPEHHOTO JBHXKEHUS.

B npupone cymecTByoT pa3IuyHbIe YaCTUIIBI, KOTOPBIE MUYATCs ¢ pa3HBIMU CKOpocTsMu. Ha temy
MIPUYMH CKOPOCTH YACTHUIl MOTYT CYIIECTBOBATh PA3IMYHbBIE JOTAIKH. MOXKHO CBS3bIBATH C HUMHU
MPUYMHBI, KOTOPBIE AEHCTBYIOT KOPOTKO U YCKOPSIIOT UX, IPUOABIIsAs OTPOMHBIE CKOPOCTH B CAMOM
HayaJjie uX JBWKEHUsI, © MOKHO JTOTAIBIBAThCS, YTO 3TO €CTh YaCTUIIBI-OapOHBI, a MPUYNHA JTBUKCHHS
Ka)KJI0M TaKOM 4aCTHIBI-0apOHa CBS3aHA HEMOCPEACTBEHHO C HEIO CaMOM U ABIsACTCS €€ hU3ndecKoi
npumMeToil. EcTh 0OCHOBaHUSA 17151 TOTO, YTOOBI MOJIaraTh, YTO B IPUPOJIE CYIIECTBYIOT 00€ MPUYHUHBI
JIBYOKECHUS.

[TpuurHOI BRIOpOCA YaCTHI] M3 MATEPUABHBIX CTPYKTYP, KOTOPBIE BO BPEMs IBM)KCHUS BEIyT ceOs B
COOTBETCTBUHU C 3aKOHAMU AMHAMUKU HbIOTOHA, €CTh KPAaTKOBPEMEHHOE YCKOPEHHOE JIBHXKEHHUE. DTOT
HavaJIbHBIA 3Tall JBUKEHHUS YACTUIl BOSHUKAET B CTPYKTYpPE B T€X 001aCTIX, T/IE CYIIECTBYIOT
MOTEHITMAJIbHBIE 000JI0UKH. YacTHIIBI, CO37aBasi CTPYKTYPHBIC CHCTEMBI, Ha TAKUX PACCTOSHUSIX
HauboJIee FHEPTUYHO BO3ACHCTBYIOT APYT C IPYIOM U TOTJa MPUOABIsieMble MU YCKOPEHUS €CTh CaMble
oonpimme. [Ipy moaxoasmux pactoMOKEHUIX YaCTUI IPYT OTHOCUTEIBHO IPyra MOTYT BO3HUKATh
OoJTbIIIE PE3YABTUPYIOIINE YCKOPSHHS, KOTOPBIC TyHCTBYS Ha (IPyrHe) 4acTUIBI B KOPOTKOE BPEMsI
JeMCTBUS TPUOABIISIOT UM OOJIbIINE CKOPOCTH. I IMEHHO B CBSI3U C BO3MOKHOCTSMHU YCKOPEHUS
YCJIOBUSIMH, B KAKUX TTOTOM JIBUXKYTCSI YCKOPEHHBIC YACTHUIIBI, MOXKHO TIPEIOJIaraTh, C KAKUMH
CKOPOCTSIMH MOTYT M€PEMEINAThCS OTHUA U JPYTUE YACTHIIHI.

CymiecTBoBaHME B (PM3NYECKOM BaKyyMe MaTepuaabHON Cpelibl B BUJE MPOTOAIEKTPOHHOM atMOCc(epsl, ¢
OJTHOW CTOPOHBI, JIEIaeT BO3MOKHBIM PACTIPOCTPAHEHHIE PA3HOBUIHBIX BOJIH, YaCTh U3 KOTOPHIX MBI
BOCIIPMHMMAEM KaK CBETOBBIE BOJIHBI, @ C IPYTOil CTOPOHBI, SBISAETCS MPUUMHOW TOPMOXKESHHUS IBUKEHUS
9aCTHII, KOTOPBIE B 3TOM CpeJie ABIKYTCS ¢ OONbIIMMHU CKOpOCTIMU. OTCI0a MOKHO TIPUHSTh
3aKJIIOYEHHUE, YTO YaCTUIIbI, KOTOPbIE MYATCSl B KOCMOCE C OKOJIOCBETOBBIMU CKOPOCTSIMU, HE MOIJIH OBITh
YCKOPEHHBI JI0 CTOJIb OTPOMHBIX CKOPOCTEH BO BpeMsl KOPOTKOTO aKTa YCKOPEHHsI, HallpuMep, BO BpeMs
SJICPHOTO B3pbIBA. DTH YACTHIIBI XapaKTEPHU3YIOTCs IPUMETaMH yacTUll-6apoHoB. [ToTomMy 4TO YacTHIIb!,
KOTOpBIE YCKOPSIOTCS BO BpEMsl KOPOTKOTO MPOIIecca, AaKe €Clii OHU MPUOOPETAIOT OOJIbIINE CKOPOCTH,
BCJIE/ICTBUE TOPMO3SIIETO BO3ACUCTBUS CPEIbl, B KOTOPOIl OHU JABHXKYTCS, YMEHBIIIAIOT CKOPOCTH J10 BCE
Oosiee MEHBIINX 3HAYCHHUH. A TOJIBKO YaCTHIIBI-0apOHBI MOTYT YCKOPSITHCS TEOPETHUECKH JI0 CKOJIb
YTOHO OOJBINION cKOopocTH. Ho mpakTHuecku, 1Mo MpUUrHE TOPMO3SIIETO BO3ICHCTBUS

18z 20 2017-11-17 16:2



Konstruktivnaya teoriya pa file:///c:/ PINOPA/www_pinopa_narod/PINOPA/KTP_ rtnit

MIPOTOZIEKTPOHHOM Cpe/ibl, KaKas CyIEeCTBYeT B (PU3HMUECKOM BaKyyMe, CKOPOCTb YaCTUI[-0apOHOB €CTh
OTrpaHUY€HA UMEHHO BCJIEJICTBUE COIIPOTUBIICHUSI CPEMBI.

Paccyxnast TeopeTHueCcKH, B pa3HbIX MECTaX MPOCTPAHCTBA MPOTONIEKTPOHHAS Cpeaia UMEET
Pa3sHOBUIHYIO TUIOTHOCTh. B u3nueckom BakyyMme, B 001aCTIX, KOTOPhIE OYeHb OTAJICHBI OT OOJBIINX
CKOIUJICHHUI BEIIECTBa, 3Ta cpelia eCTh HauMeHee mioTHast. [103ToMy MOXKeT CIydyuThCs TaKoe, U4To B
TaKoW 00J1aCTH YaCTHI[BI-0aPOHBI BCIEACTBUE CAMOYCKOPEHHUS PUOOPETYT CTOJIb OOJBIITHUE CKOPOCTH,
41O ONarofaps sSBICHUIO OTHOCUTEJBHOM MPOHUIIAEMOCTH ITOYTH HCUYE3HET UX B3AUMHOE BO3JCHCTBHE U
BIIMSHUE KaK C IPOTOIEKTPOHAMH, TaK U C OCTAJIHHBIM BELIECTBOM. Tora Takue 4acTHIIbI-0apoHbI €CTh
B HEKOTOPOM CMBICJIC TTOTEPSIHBI IS HAIIETO MaTepUuaIbHOTO MUpa. 00 oHM OyayT Manbiie yCKOPSIThCS
U puoOpeTaTh BCE OOMBIINE CKOPOCTH U YK€ HUKOTA M HUKAaKUM CIIOCOOOM MX HEBO3MOXKHO OyIeT
HaOIIOATE.

JIBrKeHrEe 4acTUIl-0apOHOB MOXKHO OBLITO ObI 3aMETHUTH Ha OCHOBE OJTHOM 0COOEHHOM npuMeThl. Ecin
MOJYYHIJIOCH Obl HAOMIOAATH IBMYKEHHUE YACTHUIIBI IO CHUPATILHON TPACKTOPHH, & IPH TOM ILar CIIUpPaIu
yBeJIU4HUBaJICs Obl, TO 3TO ObLIa ObI MHPOPMALIKS, YTO IBUKETCS UMEHHO YaCTHIIA-0apoH, KOTOpas
OZIHOBPEMEHHO OY€Hb MEIJICHHO BPAIIAETCsl.

WuTtepnperaniii MHOTUX APYTUX QU3NYECKHX SBJICHUH MOXKHO HalTH B CTaThsx Ha http://konstr-
teoriapola.narod.ru/index.html

*) Baumanue: KoMIbloTepHbIe MOACTHPYIOIINE IPOrPAMMBbI, KOTOPBIE MOXKHO CKa4yaTh Ha "CTPaHHIIbI
MUHOIBI", paboTaloOT MpaBUIIBLHO Ha KoMIbIoTepax ¢ cucteMamu Windows ME i Windows XP.

UYTOOBI BHIMOTHUTH YIIPAXKHEHUE C MOJICTBIO TBOWHOM 3BE3/Ibl, HA/IO CKavaTh (aii

Merkury.zip @ttp://pinopapliki2.republika.pl/Merkury.Z)pB KOTOpOM HaXOISATCS JBE UCIOTHUTHEIBHBIC
mporpamMmbl eXeu padoune daitner gas.IIpu momorny HCIONMHUTENBRHOM mporpammel Gas2n-Merkury.exe
HAJI0 OTKPHITH Narky daiinos "Gwiazda_podwojna'oTkpeiTh Hy)HBIH (aiii B popmaTe gasSu BKIFOYHUTH
TeueHue npouecca. B pabouem (aiine HaxoaaTcs 3aK0AMPOBaHHBIE HAYaJIbHBIE ITAPAMETPHI IpoLecca:
pacIoyio’keHre B CUCTEME OTCUETA U HayaJbHasi CKOPOCTh. A U3MEHEHUS JABMKEHHS] OOBEKTOB BO BpEeMs
TEUEHUS Mpoliecca MPOUCXOAT BCIEACTBUE UX B3AUMHOT0 YCKOopeHHsI. UTOOBI Ha SKpaHe HaOIonaTh
M3MEHEHUsI Ipoliecca, Hao 12 pa3 KIMKHYTH JICBOM KJIABUINECH MBIIIKH (KypCcOp JODKEH HAXOMUTIOCS Ha
MyJIETE MOJCIIUPYIOIIEH POrpaMMbl) Ha 4€PHOM CTpeJiKe, KOTOpas HalpaBlIeHa «BBEepX-BIpaBo». Torma
MOJIETUPyEeMble 0OBEKTHI €CTh BUIHBI HA KpaHE.

**) YToOBI BBIIIOJIHUTH YIIPAKHEHHE C B3AUMHO YCKOPSIFOIMMUCS YacTUI[AMHU, HAJI0 HCIIOIb30BATh
UCIIOJIHHUTEIbHYIO TIporpammy Gas2n.exellocie oTKphITHs 3TOM MporpaMMbl Haa0 B Tabauis! "Formula
caenarh akTHBHOHM KHOMKY "PES".IToToMy 4TO YacTHIIBI BO3AEHCTBYIOT APYT C IPYrOM HMEHHO B
COOTBETCTBUH C 3TOM MaTeMaTHUeCKOM pyHKIUEH.

J1 TOpMOXKEHUSI IBUKEHUS YaCTHULL, TO €CTh, U1l OTBEICHUS YaCTHU SHEPTUH, KOTOpasi €CTh CBsI3aHa C
TEKYIIUM IpoIieccoM, cirykuT kHorka "Cooler". Korna knomnka "Cooler" aktusna, Torna npu
BBIYMCIICHUU MTOCIIEAYIOIIMX PACTIOJIOKEHUN YaCTULl B CUCTEME OTCUETA, BO BPEMS KA 101
BBIUMCIIUTENbHOM UTEepaluu, CKOPOCTh YacTHIl yMeHbI1aeTca Ha 1%.

***) HeOomnbiume koieOaHus BOKPYT MOJOKEHUI PaBHOBECHSI KOMIIOHEHTOB, KOTOPBIC Ha SKpaHe
Ka)yTCsl OBITh PACIOJIOXKEHBI HEMOABUKHO, MOYKHO HaOII0AaTh, Koraa KHomka "Show Listing"ects
axtuBHA. Torma Ha Tabmuie! "LiStNQ" BUAHBI H3MEHSIONIMECS CKOPOCTH YaCTHUI] HJTH MX TTO3UIIHOHHBIE
napametpsl. [lepemena ckopocTr yacTuil Ha Tabnuipsl "LiStNg" Ha MX MO3MIIMOHHBIE TapaMeTphl (KT
NepeMeHa B IPOTHBOIIOJIOKHOE HANIPABJICHUE) TIOTyYaeTCs, KOT/Ia JIBa pa3a KIMKHYTh JICBOI KJIaBUILCH
MBIIIIKH, TIPA Y€M KYpCOp JIOJDKEH OBITh PACIIONOXKEH Ha OSJIOM TT0JIe TaOJIUIIBI.

[pu akTuBHOI KHONKe "ShOw Listing"mMonenupyeMslii mpolecc BUIMMBIM 00pa3oM 3aMeUISIETCs, YTO
1o3BoJIsAeT 0oJiee TOYHO 3a/1€P’KUBATh B TIOAXOIAIINN MOMEHT pabOTy MPOrpaMMBbl, YTOOBI 3aIIUCHIBATH
napameTphbl Ipoiecca.

bornan lsiakapsik "Ilunomna™
IMonsma, r. Jlerauna, 2011.07.17.
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HaxkonsieHne 3Heprum B CTPYKType MaTepHH U €€ 0CBO0OXK/IeHne
(KommenTapuii va http://manipulatorzy.salon24.pl/343451,sensacyjna-propozycja - @ ZEMSbbon1
NOHATH, HY’)KHO MOTPYAUTHCH ...)

1. JIBuxeHue B MaTepyUu CyIIECTBYET IO TOW MPUYKHE, YTO KOMIIOHEHTHI, KOTOPBIE CO3/1at0T
CTPYKTYPHYIO CUCTEMY, IPHOABIISAIOT APYT APYTY YCKOPEHUSI.

2. Korna KOMIOHEHTHI (CO3AI0IINE CTPYKTYPHYIO CHCTEMY) IPUOABIISIOT APYT APYTY YCKOPSHHUS U 9TH
YCKOpPEHHUS U3MEHSAIOTCA [0 OHOM U TOM ke MaTeMaTHuecKol (GyHKINHU, TOTAa pe3yabTupyolee
YCKOpPEHUE CUCTEMBI PaBHAETCS HOJIb U LIEHTP MACChI CUCTEMBI OCTAETCS] HEMIOABHIKEH.

3. B npupone cyIecTByIOT CTpyKTYpPHBIE KOMIIOHEHTBI MaTepHH, KOTOPbIE MPHOABIISIOT APYTUM
KOMITOHEHTaM YCKOPEHHsI, U3MEHSIOIHUECS 110 Pa3InYHbIM MaTeMaTHUECKUM (QYHKIIHSM.
JloKa3aTeabCTBOM TOTO, YTO CYIIECTBYIOT TAKUE PA3IMUHBIE YCKOPUTENIbHbIE (DYHKIIUH, €CTh
CYLIECTBOBAHHE PA3HOBUIHBIX CTPYKTYP KPUCTAJIOB, KOTOPbIE 00pa3yloTCsl aTOMaMH Pa3InYHbIX
XUMHUYECKHUX 31eMeHTOB. OO 3TOM CBUIETEILCTBYIOT Pa3INYHbIE PACCTOSHUS MEXKIy aTOMaMU B
KpUCTAJIJIaX M pa3Hble PACCTOSHUS MEXIYy aTOMaMH B Pa3UYHBIX XUMHUECKUX coeTuHeHUsX. Ecmu Ob
BCE aTOMBI (HE3aBHCUMO OT BHJIa XUMHYECKOTO IEMEHTA) YCKOPSUTU 110 OJJHOM U TOM ke
MaTeMaTH4eckoi (pyHKIMH, TOTa CO3aBaeMble MU CTPYKTYPBI BCETIa UMENTH Obl TOBTOPSIOIEECS
CTPOCHHUE.

4. BzauMHO€ yCKOPEHHUE aTOMOB B CTPYKTYPHOU CHCTEME, KOTOPOE MPOUCXOAUT MO PA3IUUYHBIM
MaTeMaTH4eCKUM (DYHKIIMSIM, BbI3bIBAET TAKON PE3YNIbTAT, UTO PE3YIbTUPYIOIIUM LIEHTP MAacChl CUCTEMBI
HE MOXET 0CTaBaThCsl HEMIOABM)KHBIMHBIM - OH JOJDKEH JBUTAThCSl C HEKOTOPBIM PE3YJIBTUPYIOLIUM
yCKOpeHueM. Takue aBTOMaTH4eCcKu YCKOPSIOUIMECs CTPYKTYPHBIE CUCTEMBI - 3TO YaCTHIIBI-OapOHHBI.

5. B mpupone yactuib-0apoHU HE MOTYT BCE BpeMs YCKOPSTHCS U JOCTUTaTh HEOTpaHUYEHHbBIE
CKOPOCTH. DTO HEBO3MOYKHO 110 IPUUMHE CYILIECTBOBAHMSI TOPMO3SIILIETO BO3AEHCTBHS IPYroro
(moCTOPOHHETO) BEIIECTBa U HEBO3MOXKHO JIAXKE TI0 IIPHYUHE CYIIECTBOBAHHS OOJBIIOTO KOJHYECTBA
CaMUX K€ ITUX YacTULl-0apoHOB. [Ipu 60IbIIOM HX KOIHYECTBE U TOPMO3SAIIEM BO3IEHCTBUN
OKPYIKAIOIIMX YACTHII U3 HUX 00pa3yroTCs yCTOWYHBBIE CHCTEMBI (00JIee CIIOMKHBIC YACTHIIBI), KOTOPHIC
HE CIIOCOOHBI CAMOCTOSITEIIBHO YCKOPATHCs. TONBKO TOT/Ia, KOorna Takas cucremMa (He criocoOHa
CaMOYCKOPSAThCsI) OyJeT paciiaraHa, €€ KOMIIOHEHTBI YCKOPSIOTCS U Pa3JICTAIOTCS B Pa3HbIe CTOPOHBI.

VIMEeHHO TaKMM CITIOCOOOM MPOUCXOTUT OJIOKUPOBKA SHEPTHH B CTPYKTYPHBIX CHCTEMaX MaTepuu, a Korna
MIPOMCXOJIUT paclIaTbIBAHUE PABHOBECHUS CUCTEM M MX pa3pyllIeHUe, TOTAa MPOUCXOAUT OCBOOOKACHHE
SHEPIUM.
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