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J¢upHoe ycTpoiictBo Mupa.

AHHOT&HHH: B cratbe u310XE€HO OMUCaHUEC YCTpOﬁCTBa MHpa C IIOMOIIBIO
OHOM cymHocTU-D¢dupa. BrepBble AaHbl MNPEACTABICHHS O CTPYKTypax
ANIEKTPOHA W TIpOoTOHA. JlaHa TpUpoJa OCHOBHBIX (PM3WYECKUI SBICHUH, KaK
rpaBuTannA, SJICKTPOCTATUYCCKUEC W IJICKTPOMAIrHUTHBLIC BBaHMOHCﬁCTBHﬁ.
Ommucana Impupoaa BO3HHKHOBCHUA HCHTpO6C)KHOI?I CHUIJIBI. I[aHBI OIInCaHus
OKCIICPUMCHTOB, IIPOBCACHHUC KOTOPHBIX, ITOKAXKCT HAJINYUC 3(1)Hpa BOKpPYT' Hac.
I[aHO npcacTaBjJaCHUC O @OpMHpOBaHHI/I 3JICMCHTOB Ta6JII/IHI>I MGH,ZIGJIGGBa,
[NIOKAa3aHbI B3aI/IMOI[€I>'ICTBH$I Ha YPOBHC daTOMOB u MOJICKYJIL. Ha
KOCMOJIOTMYECKOM YPOBHE ITOKA3aHbI ATalbl pa3BUTHs BCeIeHHOM.

S omepupyro He CMMBOJIaMH, a 00pa3aMd M MaTE€MaTUKy HE MPUBJIEKAIO IS
J0oKa3aTceiibCTBa CBOUX  BBIBOIOB. I[JIH A0Ka3aTrciibCTBa A IIPUBJICKAIO
AKCIIEPUMEHT U HAOJIIOJEHUSI aCTPOHOMUHU U acTpOoPu3HKU. [1o MOMM MOHSTHIM
npupoga CUJIbl 3alloKeHa B JBMKeHUM Odupa. B ocHoBe Bcex sBiIeHUM
[Tpuposast nexut CBETODpupoannamuka. Bo BeenenHoii nmpoucxoauT TOIbKO
omun mpouecc mepexoga Idupa B CBET. Bcee sBnenus B Ilpupone
npeaAHa3HaA4YCHbI JIA oOecIeueHus dTOro npouecca UM ABJIAKOTCS CICACTBUCM
9TOro mponecca.

Kitouesie cnoBa: D¢pup, Cset, CBeToDprupoarHamMuka.
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The essential structure of the world.

Abstract: The article described a device description of the world through a
single entity-ether. For the first time we are given insight into the structure of
electron and proton. Given the nature of the basic physical phenomena such as
gravity, electrostatic and electromagnetic interactions. It described the nature of
occurrence of the centrifugal force. The descriptions of experiments conducted
which show the presence of ether around us. The representation of the formation
of the elements of the periodic table, showing the interaction at the level of
atoms and molecules. On the cosmological level shows the stages of
development of the universe.



| do not operate on symbols, and images, and do not attract the math to prove
their conclusions. To prove this | draw the experiment and observation of
astronomy and astrophysics. According to my notions of the nature of power
lies in the motion of the ether. The basis of all the phenomena of Nature is
SVETOEfirodinamika. In the universe takes only one transition in the light of
Aether. All phenomena in nature are intended to ensure that the process or are a
consequence of this process.
Keywords: Ether, Light, SvetoEfirodinamika.
1.0nucanueddupa.
Jnst omucanua ycrporctBa Mmupa noctatodHo ojHOW CyIIHOCTH W 3TOM
CymHoctbio sBisercs Ddup.He BraBasich B aetanu mosBieHus Ddupa, s ux
IpPOCTO HE 3Har, Ui cedst s moctynupoBain cienytonue CpoiictBa Ddupa.
O cBoiicTBax, C TakMM YCJIOBHEM, 4YTOOBI BCE MHOrooOpasue QopMm
U ABJICHUN OKPY’KAIOLIEr0 HAC MHUpPA, SIBISUIOCH CIEJICTBHEM CYIIIECTBOBAHUS
TOJIbKO OJIHOM CYITHOCTH Ddupa.
Odup o6samaer omnpenenéHHbIMU CBOWCTBAMM, KOTOpPbIE MO3BOJSAIOT Emy
TBOPUTH BCE MHOrooOpasue (popM U sIBIECHUN OKPYX AIOLIEr0 HaC MUPA.
OcHoBHOe Ero cBOWCTBO HENPEPHIBHOCTh U CHOCOOHOCTh HUMETh Pa3HYIO
IUIOTHOCTh, YTO MO3BOJISET UCKIIOUNTh 00pa30BaHUE MyCTOTHI BHYTPU 00BEMA
3aaumMaemMoro Odupom. OObEM 3aHUMaeMblii dupomM Hayka Ha3bIBaeT
MPOCTPAHCTBOM, 4YTO  fABJISeTCS  (OPMOM  CyIIECTBOBAHUS Ocdwupa.
dopmupoBaHue CTPYKTYp B DPpupe mpouCXoauT 3a CYET U3MEHEHHUS TIJIOTHOCTH
Odupa B onpenenénnoit odaactu. Ipup oOpa3zyeT BUXpU, TEUEHUS U CTPYH, T.K.
SIBIISIETCS JKAIKON Cpenon.
HomyctuM, uyto IuUp TUCKpPETEH, T.€. COCTOUT U3 OYEHb, OUCHb MEJIKUX
gacTuil. CMOXKEM JIU MBI C TIOMOIIBIO €ro OOBSICHUTH IpaBUTAMIO? CMOXKEM.
JIBIKETCSl B LIEHTP 3€MJIM U YBJIEKAET CBOMM JIBUKEHUEM TeJa, MPUKUMas UX
K moBepXHOCTU 3emMiu. CMOXKEM JIM Mbl C €r0 MOMOIIBI0 OOBSICHUTH CUJIbHBIE,
cnabble, OOMEHHBIE M MOJICKYJISIpHbIE B3aumojielcTBusi? He cmoxeM. UTOOBI
O0OBSICHUTB 3TU B3aUMOJICUCTBUSI, MbI IOJDKHBI OOBSICHUTH, KaK OCYIIIECTBIISETCS
CBsI3b MeXAy yactTuukaMu Ddupa. Eciu mexay yactuukamu Ddupa He Oyaet
CBSI3U, TO U B3aUMOJICHCTBUE HEBO3MOXKHO. Ecim paspesars OyKCHUpPHBIA TpOC,
TO CMOXXEM JIn Mbl OyKCHpOBaTh aBTOMOOWIb? HeT. 3HauuT HYXHO BBOIUTH
HOBYIO CYIIHOCTb, a 3TO IPOTHBOPEUUT HALIEMY MEPBOHAYATBHOMY YCIOBUIO:
CymHocth  TONMbKO oxHa. llosromy  Ddwup-HenpepbhiBHAsS  CYIIHOCTb.
Mexay aroMamMu U MOJIEKyJaMWd HET BHIUMOW CBSI3HM, HO BEILECTBO
(y1r060¢€) COTIPOTUBJISIETCA, KaK PACTSDKEHUIO, TaKk U CXKATHIO.



Marepusi, nuIIb HE3HAYMTENbHAs 4YacTb BCENEeHHOW, HO IUIOTHOCTH
Marepuu  OOJbIE TUIOTHOCTH Odupa  HAMOMHSIONMETO MPOCTPAHCTBO
(mabmronarenbHbll (akT), 3HAYUT DGUp TOJDKEH BKIIOYATh B CeOsl U Takoe
MOHATHE KaK IUIOTHOCTh. YeM BbIllIe IJIOTHOCTh, TE€M OOJIbIIE MPOYHOCTh
Ddupa. Ddup K0HKEH UMETh CITOCOOHOCTh YIIOTHATHCA U CHHXKATh MJIOTHOCTD
70 OECKOHEYHO MaJbIX BEJIMYMH. DGUpP pa3HOMl MIOTHOCTH JOJIKEH CBOOOJIHO
MPOHUKATH JIPYT CKBO3b JApyra HE Hapyllas T€OMETpUH 00pa3oBaHUN(BUXpEH,
aTOMOB, MOJIEKYN).

Ddup cocToUT U3 IBYX KOMIOHEHTOB-TEMHOTO Ddupa(TEMHON MaTepUn)

u CBETA(témHoil 3Heprumn). B Hempax 3BE37 U miuaHeT DPuUp NEpexoauT B
CBET, T1.e. annurunupyer. CBET akTuBHas kommnoHeHTa Ddupa, U3Iydasich
BUXPEBBIM MOTOKOM U3 Hep 3B€31 u maHeT, CBET narneraet 3dup B Heapa.
AHHUTHIISIIUSA ecTh nepexoa Ddupa B CBET.

Bcé BemectBo Beenennoit coctout u3z Ddupa. Bee nons Bo Beenennoit ecth
nBKymuecss OdupHble oOpa3oBaHusa. Jlioboe [BH)KEHHE MaTepud BO
Bcenennoit 00ycioBiaeHO nepemMenieHeM NoToKoB Ddupa.

2. CTpoeHue yacTu JesKalmmx B ocHOBe BemecrTna.
N3nayanbHo DQup 3aHMMall BeCcb O0BEM M HMMEN OJMHAKOBYIO IJIOTHOCTb.
Onnako B 3TOM 00BEME Tpoucxonuiu QIyKTyallud IUJIOTHOCTH Odupa.
Cmortpute Puc.1U kak cieacteue piykryanuit Dgupa noiayyunach AUCKpETHAS
gacTua OQupa-HEUTpUHO C ODQPUPHBIM BHUXpPEM, KOTOpas MOJy4dHsia
Ha3BaHUEANEKTPOH(NIO3UTPOH) Puc 2.

Ho onHoro snexktpoHa(no3uTpoHa) HEAOCTATOYHO ISl MOJYyYEHHUS BEIleCTBa.

Hy»xeH npoTtoH u HEUTPOH. JIOTMYHO MPEAIONO)KNUTh, YTO MPOTOH U HEUTPOH
ObUIM CO3JIaHbl YK€ M3 UMEIOIIMXCS YacTHll, KaK MPOAODKEHHUE YKPYITHEHUS

CTPYKTYPBI YK€ U3 UMEIOILErocsl MaTepuara.
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Puc. 1 ®nykryarnuu miotHocTy Ddupa.

Crnenyroum 3TarioM B CO3JaHUM BEILECTBA, ObUIO CO3JaHUEIYIHEHTPUHO-
CTPYKTYpHl HE0oOXoauMoi s (HOPMUPOBAHHUS KPUCTALIUYECKONW pPEHIETKU
NpOTOHA W HeWTpoHa. HeoOxommumMo ObUIO COEMMHUTH AJIEKTPOH M TIO3UTPOH B
enuHoe 1emnoe. s 3Toro HeoOXoAwMma BBICOKas TeMIiepaTypa U JaBJICHUE.
Temneparypa HeoOxoauma JJjisi TOTo, 4YTOOBI OCiHaOUTH DPupHBIE BUXPHU
ANIEKTPOHA W TO3UTPOHA, a JABJICHHWE HYXKHO I WHTErpalud HEHUTPUHO



AIIEKTPOHA U TTO3UTPOHA JIPYT B JpyTa.
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Puc 2.Onextpon. [IpencraBnser co0oi yacTUIy-HEUTPUHO ¢ BUXpeM D(dupa, KOTOPhIA ecTbh

T'paBUTAIUOHHOC I10JIC 3TOH YaCTHUIIHI.
s coznanus nysHeiTpuHo CBET koHIIEHTpUpyeTCsl B IapOBOE CKOILJIEHUE,

Puc. 3 Iy HeHTprHO-COEAMHEHHBIE BMECTE SJIEKTPOH U MO3UTPOH.



BBIIIYCKAeT [Ba JPKETa W HArHeTaeT B IIAPOBYIO OO0JNACTh AJIEKTPOHBI U
o3UTpoHBI. [lo Mepe mpoaBWKEHUS JJIEKTPOHOB M ITO3UTPOHOB IO JUKETY

co3/1aéTcs BRICOKAs TeMIieparypa 1 jaapieHue. [Iporecc mponcxoauT mpuMepHO
Tak: [51]

http://www.astronews.ru/cgi-bin/mng.cgi?page=news&news=7317

https://youtu.be/nf7W-WTKxLM

Active Galaxy 3C 264 (NGC 3862) Hubble Space Telescope = ACS/WFC

NASA and ESA STScl-PRC15-19a

Puc.4 KomnbtoTepHas aHnmaumns npoLeccoB B AXKETE.

Cuauana dhopmupytorcs nysHeinTpuHo Puc.3, a mOTOM NMpOTOHBI U HEUTPOHBI U3
Takux oOpaszoBanuii Puc.5:


http://www.astronews.ru/cgi-bin/mng.cgi?page=news&news=7317
https://youtu.be/nf7W-WfKxLM
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Puc .5 BaanmogencTteme AByX AySHENTPUHO B KPUCTANNMYECKOW peLléTke NPpOToHA
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Puc. 6 Ilporon.

IIpoTOH B KOHEYHOM UTOTE BHITJISIAUT Tak: Puc.6. Y Heitpona Puc.7 nmo3utpon
HaXOJUTCS B IIEHTPE M €ro IPaBUTAIIMOHHOE II0JI€ HEUTpaU3yeTcs MOoJieM
anekTpoHa. IIpumepHo Tak:
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Puc.7 IlpumepHbIe CXeMBI TPOTOHA U HEUTPOHA.
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Puc.7A Cxema pacniaga HEUTpOHA Ha POTOH, 3JIEKTPOH U HEMUTPUHO.

Tak ObUTH CO371aHBI AJIEMEHTAPHBIE YaCTUIIBl. Takoe YCTPOMCTBO YACTHUIl MOXKET
OOBACHUTH 3JIEKTPOHEUTPATIBLHOCTh aTOMa, HAJIMYUE 3apsiioB y Tel M HUX
OTCYTCTBUE Yy DJIEMEHTApPHBIX YacTHll. [IposICHUT CIUH 3JIEKTpOHA M MPOTOHA.
[To3BonuT pazodpatbesi ¢ OECUYUCICHHBIM KOJUYECTBOM YAaCTHI] OTKPHIBAEMBIX
HayKOW HAa YCKOPUTEIIAX U MHOT'O 4€ro euie.

3.Co3aanue djieMeHTOB Ta0aunbLI MeHaeneeBa.
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Puc.8 Atom BOAOpOaA. SJIGKTpOH ABUIKETCA 110 ICPUMETPY I'PaBUTAMOHHOI'O ITOJIA ITPOTOHA.
DTtuM o0ecneuynBaeTCs HeﬁTpaﬂBHOCTB aToMma.

Co3gaHue 5JIE€MEHTOB BEIIECTBA AHAJIOTMYHO CO3JaHHUIO0 MPOTOHOB U
HeitpoHoB. IllapoBass obmacte CBETA BbillyckaeT nBa JKeTa, KOTOpHIE
BCACBIBAIOT W3 OKPYXKAIOIIEro0 MPOCTPAHCTBA DBJIEKTPOHBI, MPOTOHBI H
HelTpoHkl. [To Mepe mpoaBMKEeHUs TI0 HKETY U3 HUX (OPMHUPYETCS BOJAOPO U
reqmid. Ha Puc. 8 n3zo0paxén atom Bojgopoaa.

N3 Takux CTpyKTyp CO3[aHbI BCE aTOMbl XUMUYECKUX 3JIEMEHTOB-Puc. 9

Co3ganue aTOMOB 3JIEMEHTOB OINPENEIEHHOIO IMEPUOAA MPOUCXOAUT B
ompeneN€HHbIM dTan  pa3Butus Bceemennou. Kaxaomy mnepuony aromosB
BeliecTBa TaOmuubpl MeHzeneeBa COOTBETCTBYET CBOM 3Tam  pa3BUTHS
Bcenennoit. Co3nanue aToMOB BeIllECTBA IPOUCXOIUT B JIKETAX.

Ha omnpenenénHom »srarie pa3BUTHA TalaKTUKWA, 3BE3IAbI W IUJIAHETHI
dbopMUpYIOTCS ~ aHAJIOTUYHBIM  oOpa3oM. JIBa keTa BCachblBalOT U3
OKPYKAIOIIEro MPOCTPAHCTBA XHUMHMUYECKHE OJJIEMEHTHI TEPBOTO, BTOPOTO,
TPEThETO0 W YETBEPTOrO TepuonoB Tabimuibl MenzaeneeBa. B mkerax
dbopMupyIOTCS 3BE3IBI U TJIAHETAPHBIE CUCTEMBI M BEIOPACKIBAIOTCS B pyKaBa.
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ToJIbKO Ha 3TOM 3Tare MOSIBISIOTCS 3BE3/bl U TUIAHETHI M TOJIBKO HA 3TOM 3Tare
(bopMHPYIOTCS WX TpaBUTAMOHHBIE TI0JIs1. KpoMe Toro, Ha 3TOM 3Tare Co3/1aHo
CJIO’KHOE BEIIECTBO, T.€. COCTOSIIEE U3 HECKOIbKUX XUMUUYECKUX JIEMEHTOB.
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Puc. 9 CtpykTypa atoma. lNpumepHas cxema pacrnonoXeHusi aHepreTMYeCcKnx ypoBHeN B
aTomax.

4. I'paBuTanus.

B Ilpupone Bcé anmementapHo mpocto. CymecTByror aBe cpenbl Dbup u CBET,
KOTOpbIE SBJSAIOTCS OCHOBOM Mupo3nanus. CBET wusnmydasce BHXpeBbIM
MOTOKOM, HarHeraeT D¢up B Heapa miaHeT W 3BE37. JBuwxkymuiicas Ddup B
HEJlpa U €CTh MPUYUHA TPUTAIIKUBAHUS TEJ K IOBEPXHOCTH 3EMIJIH.

Kax 6p110 paccmotpeno Beimie. [llapoBoe ckomienne CBETA BbiOpocuB 1Ba
JDKeTa HarHeTaeT B 00J1acTh U3 OKPYXKAIOIIEr0 MPOCTPAHCTBA paHEE CO3/IaHHbIE
aneMeHThl. [lo Mepe mpoxokAeHUs MO HKETYy U3 AJIEMEHTOB (DOPMUPYIOTCS
3BE31bI U TIJIAHETHI M3 KOTOPHIX B IEHTPAJIBHOM YAaCTH CO3JAIOTCA 3BE3IHBIE
CHUCTEMBI U BHIOPACHIBAIOTCS B pyKaBa TaJIaKTHUK.

12



Puc.11 DxeT-Buxpb 13 CBeta B KOTOPOM (QOPMUPYIOTCA 3BE3OblI U MMAHETbl U3 KOTOPbIX
dopMMpYyOTCS 3BE3OHbIE CUCTEMBI.

Co BpeMeHeM JKETHIMCYE3al0 U B LICHTPE rajlakTUKU (popMUpyeTCcs KBazap,

13



Puc.12 Keasap. BHyTpu 4épHas Touka-wapoBas obnactb n3 CeBeta HAYEro He M3ny4aroLlas,
NO3TOMY KaXKyLLAsACsl YEPHON, KOTOPYIO CHUTAIOT YEPHOW ObIPOWA.

Puc.13 Yracatowmin ksasap.
KOTOPBIN BBINOJIHSAET Ba)KHYIO POJIb B CTAHOBJIEHUU TPABUTAIMOHHBIX MOJIEH
3831 u iadeT. CBoumu CBETOBBIMMU notoxkamu oH Haraetaet D¢gup B CBOU

HeApa, HO 10 Mepe TMPOXOXKIEHUS uepe3 TalakTuKy, OQup nHuTaer
HOBOPDOXKJIEHHBIE  3BE3AbI M  IUIAHETHI  [IOMOTasi  CTAHOBJIEHHIO  UX
IpaBUTAIMOHHBIX Mojeil. HacTymaeT MOMeHT,korja mpakTH4ecKu Bech DPup,

14



[0 MEpE JIBMKEHUS K KBA3apy, MOIJIOMIAETCA 3BE3/IaMU U IJIAHETAMU, [TOITOMY
KBazap yracaer. IMEHHO MO3TOMy >XM3Hb KBa3zapa KopoTka. OT kBa3apa, B
[IEHTPE TaJakTUKHU, ocTaéTcs mapoBas obnacth 3anojsHeHHas CBETOM. Ona
HUYETO HE U3JTy4aeT U MOATOMY HE BUJIHA.

IIpupoaa rpaBuTanuu.

Panee ObUIO M3BECTHO, YTO IPaBUTAIMS 3TO CUJIa C KOTOPOM BCe MaTepHaIbHbIC
O0OBEKThl  B3aUMOJICUCTBYIOT JApyr ¢ JApyrom. Cuna B3auMOJACUCTBUSA
BceMHUpHOTO TsAroTeHus Obuta Y. HetoToHOM BEIpaskeHa hopmyioit:

m, * n
—_gh T,
F=G >

.

Opnnako He ObUTa OTKPBITA MPUPOJA TPABUTALMU, U JO HACTOSIIIETO BPEMEHH
HUKTO MPEJICTABICHUS HE UMEET O CaMOW MPUPOJE TPABUTALUU.

MHo10 TeopeThyecku OOOCHOBAaHA Hay4Has HJEsl O TOM, YTO TpaBUTAIUs, HE
YTO MHOE, KaK MOTOK Odupa K IEeHTpaM IUIAHET U 3BE3M, TNI€ OH NEPEXOJUT B
npyroe arperatHoe cocrogsaue-CBET u CBET gBurasce oT neHTpa, BUXpPEBBIM
KOHYCHBIM IOTOKOM, HarHETaeT DPUp K LEHTPY, 3BE3/ U IJIAHET.

Hayunble 3HaueHHs] JAaHHOW MJEH 3aKJIIOYAKOTCS B TOM, YTO OHA MOJHOCTBHIO
MEHSIET IPEJACTABICHUE O OKpyXarmoueM Hac mMupe u Bcenennou.bnaromaps
JAHHOW HAy4YyHOM wHJIee MOXKHO OOBSCHUTH (POPMUPOBAHHE TLIA3MEHHOTO
KpUCTaJlla, KOTOPbIA OBLI TMOJy4YeH Ha OpOuUTambHOM cranuuu «Mup» B
TEUCHUM BOCBMMIIETHErO JKCIEPUMEHTA, IIOTEPK0  MBIIIEYHOW  MacChl
KOCMOHABTOB, HaXOJSIIMXCS JJUTEILHOE BpeMs Ha OpOUTE, CO3/1aTh HOBYIO
TEOPUI0 BO3HUKHOBEHMS BCEJICHHOW B OCHOBE KOTOpOUM OyJeT He maTepus, a
cozHanre. OHa TO3BOJUT HaM OTKa3aTbCsl OT OOJIBIIOTO B3phIBA W JACT
BO3MOKHOCTb 3arJISIHYTh B HAYaJI0 Havall.

brnaronapss nmaHHOMY OTKpBITHIO, MOXXHO Oyzaer mpaktudecku co 100%
BEPOATHOCTBIO, TPOCUUTATh BOZHUKHOBECHUE 3E€MIIETPSICEHHUM, BO3MOXKHO JTAXKE
32 HECKOJBKO CYTOK JIO0 MX Hadayia. Pa3paboTaTth HOBBIE TEXHOJOTHUU U T.A. U
T.IL.

CyIIHOCT HAy4yHOM HAEHM 3aKIIOYaeTcss B TOM, YTO MHOK OOOCHOBaHa
B3aMMOCBS3b Mex1y rpaButauueid m AswxymmMcs CBETOM Bo B3auMHO
IIPOTUBOIIOJIOKHBIX MIOTOKAX.

JlokazaHo, YTO 3BE€3/bl M3JIYYAlOT DHEPTUI0 B OKPYXKAIOIIEE MPOCTPAHCTBO B
Buge Cmera (B gaHHOM  ciyyae noa CBETOM MOAPa3yMeBAETCs  TOJIBKO
BUJIUMOE M3JTy4CHHUE, KOTOPOE SBIACTCSIAPYTUM arperaTHbIM COCTOSTHUEM

Ddwupa.)

15



D D
Kak n3BecTHO, OCBEIIEHHOCTD S 4xgxR’
I'ne: @ — cBeToBoif MoTOK. YeM Janblile HAXOAUTCA OT UCTOYHUKA CBETA, TEM
MEHBIIMI CBETOBOH MOTOK IPUXOAUTCA HA €IUHMIYy Iuomand. Hayka
.
YTBEPK/AET, UTO CHJIA CBeTa  4*7 | U3 uero cleayerT, 4To CUJIa CBETa HE

3aBUCHUT OT PACCTOSHUSA O UCTOYHMKA CBeTa. Tak ju 310? PaccmoTrpum 31O Ha
npuMepe: cMm. puc. 14

Puc. 14 CBeToBoii MOTOK B 3aBUCUMOCTH OT PACCTOSTHUSI.
[To nanno¥ hopmyne Mbl umeeMm: J1=J,=Js.
Ho »To0 cnpaBemyiuBo Julilb TOJIBKO B TOM Cllydae, €CJIM Mbl cOOepeM CBETOBOM
IIOTOK co BCEN ILTOLIA M. OmHako S1<S,<8S;, 3HAYUT
AD1>AD,>AD3npuX0oasIIUKACS HA SAUHUIY TIOIIAIH.
Ecmu 81282283, TO J1>J2>Jg.
M uyem panpiie OT HCTOYHHMKA CBETAa, TEM MEHBIIE CBETOBOTO IIOTOKA
NPUXOAUTCS HA EIUHUIYY IUIOIIAM, COOTBETCTBEHHO, YE€M JaJibllie OT
HCTOYHHKA CBETA, TEM CHUJIa CBeTa MeHblIe. 3HauuT: J=E - S.
PaccMoTpum J1Ba MCTOYHUKA CBETA, CBETOBBIC MOTOKH KOTOPHIX HU3BECTHBHI U
q)1>q)2.
OcCBeNIEHHOCTh OT MEPBOTO UCTOYHHUKA:

— (Dl

' 4xrR]
OT BTOPOTO:
(I)2

2 = 2
4% 7 %R,

E

PaBencTBo ocBemennoctu ot @; u @, 6yaer B HEKOTOPOit TOuke O.
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Rl O R2

Puc. 15 PaBeHCTBO JBYX CBETOBBIX IOTOKOB B Touke O.

e _ P
R> R,.

CDI

R _® R _
R’ ®, . R O,

Ecnu Oyner u3BecTHO paccTossHUE MEXIy MCTOYHMKaMH cBeta L, To R;=L-R,,

OTCroaa
L L
R=—— R=——"—
L-R _ |2 L-R, =R, * /3 1+ /5 1+ ICDl
R, . ; . oTCroza ®; ;a @,

PaccMmoTtpum cuTyanuro ¢ rpaBuTaLuen.

Bo3bsmem nBe maccel mp>m; uznyvaroume CBET ©;>0,
Kaxnas Mmacca OyieT KOHLIIEHTPUPOBATH BOKPYT C€0sl TpaBUTAIIMOHHBIE TTOTOKH,
MJIOTHOCTh KOTOPBIX OYyJIeT paBHa:

Nl:—ml - szimz 5
Axg* R’ . 4% 7 %R,
= " —=
m] o | * 11
Rl O R2

Puc.16 PaBenctBo aByX D¢pupHbIX MOTOKOB B Touke O.
B Hexotopoii Touke O TIIOTHOCTh TPAaBUTALIMOHHBIX TOTOKOB Oy/EeT paBHA:

m, _ m, RI2 _my R [ml
2 = 2 Y
& g7k * Tk .
Axm*R° Axm*Ry ogrcona B ™2 R ™2 qorna ecom paccrosmue
L

L
Ry =——F+— R,
1+ ’mz 1+ [m‘
Mexay maccamu L, To Mo a e
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Otcrona cuity B3auMOJICHCTBUS ABYX MAacC MOKHO OTIPENICTUTh 0 (hopmyre:

m
2 *Og; WIH

rae Sg — IIonaab B3auMOACHCTBUSA ABYX Macc.

0g — YCKOPEHHE B TOUKE PABEHCTBA I'PABUTAIMOHHBIX IIOTOKOB.

[TosToMy KImaccuueckast popMyiia He BepHa B cBoeil ocHoBe. [Ipenmomnaraercs,
YTO rpaBUTALMOHHOE TI0JIe POPMUPYET Macca, a GaKTUIECKH mosie GOpMUPYET
CBETOBOM motok. Kodd¢uIMEeHT NponopUHOHATbHOCTH YTOYHSAET CHITY
B3aUMOJEUCTBUS, T.K. OONblIasi Macca U3JIydaeT U OOJBIIMN CBETOBOM MOTOK.
[ToaTOMY y Tei, NPaKTUYECKH OTCYTCTBYET I'PAaBUTALIMOHHOE B3aUMOJECHCTBHE,
T.K. CBETOBBIE IIOTOKH HU3JIy4aeMble UM OYCHb HE 3HAUUTEIIbHBI.

Paccmorpum npumep: Puc.17

my

i

3emna

ConHue

Puc. 17 B3anmonetictsue 3emin 1 CoiHIIA.

L= 150 000 000 xm.

m.=342 000 *m,

T0: Ry Oyznet paBen npumepHo 256 000 km

VYaBoeHHass cwia B3aMMOJCUCTBHS OyneT (OpPMHPOBATHCS 3a CYET MAacCCh
3EMJIH.
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Puc. 18 ®opmupoBanue cuiibl rpaBUTAIMOHHOIO BO3JCHCTBUS HA TEJIO.

Comnie uepes 3emunto nepekaunBaeT Jdup. 3a c4eT Toro, uro Idup yBlieKaeT
CBOUM JBIKEHUEM 3eMIIIO B cTOpOHY COHIA, MPOUCXOIUT CMENIEHUE 3EMIIH B
ctopony CollHIIa, BO3HUKAET OIIylleHHe npuTsxeHus 3emun ColHieMm.
AHAJIOTUYHO MPOUCXOIHUT U € JIyHOM.

I'paButanus — notok Ddupa u He Tosbko. UMenHo 3 Ddupa chopMupoBaHbI
AJNIEKTPOHBI, MPOTOHBI U HEUTPOHBI — OCHOBA COBPEMEHHOW Marepuu. DPup,
AHHUTWIAPYS B HeApax 3BE3J U IUIAHET, MEPEXOJHUT B JIPYroe€ arperatHoe
coctosiHue-CBET, uTo u sIBIIIeTCS HICTOYHUKOM 3HEpPruu 3B€31. IMEHHO B 3TOM
OpUYMHA TOTO, YTO HeApa IUIAHET pacKajieHbl. D(UpHbIE MOTOKH BHYTPH
BelecTBa (GOPMUPYIOT MEKATOMHBIE U MEKMOJIEKYJISIPHBIE CBS3H.

Ecnu MBI B TOYKY paBEHCTBAa TpaBUTAIMOHHBIX MOTOKOB CoyHIIA U 3eMIH,
MMOMECTUM MaTepHalbHBI 00BEKT, JOMYCTUM JIyHY, U €CIU LEHTP TIKECTH
JIyHBI TOCTOSTHHO OYJI€T HAXOJIUTCS HAa JIMHUM COSTUHSIONIEH IIEHTPhI TSXKECTH
Connna u 3eminm, To JlyHa HHMKOrAga HE ymajeT Ha 3eMio. J[axke eciau Mbl
NPWIOKUM K JIyHE CHIIYy, YTO Obl MpHOMU3UTH €€ K 3emile, TO 4eM OJKe K
3emsie Mbl OyneM mnpuOmmkath JlyHy, TO Tem OoJjbliee ycuiaue Mbl Oyaem
npuiarate. Ham Oynet ka3zatbes, uto B3aumoericteue JIyHasl ¢ ConHilem OyaeT
yBenuuuBaThes, a JIyHsl ¢ 3emieil yMeHbaTbes. B 1eMCTBUTENIBHOCTH 3TO HE
Tak, MpocTto 4yem Ommke K 3emuie Oyaer JlyHa, Tem 0OoJiee IMJIOTHBIM MOTOK
mexay 3emiieid u ConHueMm Oyner Ha HeE€ JEHCTBOBAaTh, U COOTBETCTBEHHO,
0oJiee TUIOTHBIN MOTOK POXKIAAET U OOJNBIIIYIO CHITY.

Pa3noMel 1 cIBUTM 3€MHOM KOPBI 1O pasjioMaM, MIPOBOLIMPYET I'PABUTALIMIOHHOE
B3auMogencteue 3emin ¢ ConmHuem u JlyHoil. W eciu rpaBUTaluOHHOE
B3aumozeiictBue ¢ COJHIIEM BBITMOAeT 3€MHYI0 KOpY OT IIEHTpa 3eMiH, TO
B3aumozeiicteue ¢ JlyHol, HA00OpOT, MPMKUMAET 3€MHYIO KOpY K LEHTPY
3emun. 3emMHasi Kopa TMOCTOSSHHO JeopMupyercs M 3a MWUIMOHBI JIET
c(hOpMHUPOBATTUCH TEKTOHUYECKUE PA3TIOMBI 36MHOU KOPBI.
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NyHa

Paznom ConHue

BsammopeicTeme
¢ NyHol

BsaumopeicTeMe C
ConHugem

Puc. 19 I'paButanmonnoe B3aumozeiictsue 3emiu ¢ Jlynoi u Conxuem.
HOBTOMY IIpu COJIHC‘-IHOM 3aTMCHHUH IIPAKTHYCCKHU BCCrAa IIPOUCXOIAT
3CMIICTPSACCHUA.

Teneps HY»)HO pazo0paThes, Kak xe JIBIKYTcs BeTpeuHble nmoToku CBETA u
Ddupa.

CBeT nBWXKETCA OT COJIHLA B JIBYX HalpaBleHUSAX(MO BUHTOBON KOHYCHOM
TPAEKTOPUM U CaM KOHYC BpaIllaeTcsi), 3a CUET ITOro U HarHeraercs Dup K
LIEHTPY 3BE3/, B IIPUJEIaxX ONPEIEICHHOIO TEJIECHOTIO yIJa.
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Puc.20CBETO3¢upHsbIii NOTOK.

Kak Buano u3 puc. 7 notoku CBETA u D¢dupa He 0Ka3bIBalOT BO3JICUCTBUE
Ipyr Ha apyra. Yem Onmke K MarepuaqibHOMY OOBEKTY, TEM BBIIIE MJIOTHOCTh
CBETA u Ddupa. OcHoBHas 3anaya 3Be37] Bcenennoit nepepadorats dup B
CBET. U1 >ToT npo1iecc HOCUT Ha3BaHWE aHHUTHJIALIMSL.

Jloka3aTe/ibCTBA 10CTOBEPHOCTH HAYYHOH HIEH.

Jist  nokazaTenbCTBa  JOCTOBEPHOCTH HAYyYHOM UWAEHM MOTY IPHUBECTH
AKCIIEPUMEHTAJIbHBIE TaHHBIE, IOJYYEHHBIE COBPEMEHHOW HAyKOH.

1.BochbmunieTHHIA SKCIEPUMEHT 1O (POPMUPOBAHUIO TIJIA3MEHHOT'O KpHUCTAJIa Ha
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opOHUTAaNBPHOM KOCMHYECKOM cTaHuuu. B ycnoBusax, korma macca 3emiid He
OKa3bIBaeT BIUSHUS Ha (OPMUPOBAHHE TPABUTAIIMOHHOTO IOTOKA APYroi
Maccoil (B Tak Ha3bIBAEMOHN YCIIOBUSX HEBECOMOCTH), TO TpPaBUTALIMOHHBIE
notoku ConHma u 3eMiau MOTYT BO3ACHCTBOBAaThH Ha IUIa3My BbI3bIBas €€
IBHKCHUE.

2.CgeroBble  cTonObI-eHOMEH [Ipupoapl TOATBEpKIAET CYLIECTBOBAHHE
CBETOD¢upHbIX MOTOKOB.

Puc.21CgeroBbie cTonOs-niposiBiienasie CBETODdupHbIe TOTOKH.
3.BaxxHoe 3HaueHHE B JaHHOM CJIy4dac HpI/IO6p€TaCT KPpUTHYCCKasA MaccCa

AIEpHOro 3apsiaa. SnepHblil B3phIB HA IMOBEPXHOCTU 3€MIIM, MPEIOJaraet
MMETh OINPENEIICHHYI0 Maccy YpaHa — 238. B KOCMHYECKOM NIPOCTPAHCTBE
KpuTHYecKass Macca Oynet apyroi. M ecnu oHa OyaeT Oombliie yeMm Ha 3emiie,
TO MOYKHO OYyJeT ¢ YBEPEHHOCTbIO TOBOPUTH, YTO I'PABUTALMOHHBIE MOTOKH,
dbopMupyemble 3emiiei, MOBBILIAIOT BHYTPEHHIOIO 3HEPIUIO SEPHOTO 3apsia,
YTO M TMO3BOJSIET YMEHBIIUTh KPUTHUECKYIO Maccy B ycioBusix 3emiu. Ecnu
KpUTHYECKasi Macca, B KOCMHYECKOM IMPOCTPAHCTBE, SAEPHOrO 3apsiia Oyaer
MEHBIIIE, YeM Ha 3eMJI€, TO 3TO MO3BOJIUT CIENATh BBIBOJ, YTO 3eMJI OTOMpAET
4acTh BHYTPEHHEH YHEPTUH AJEPHOTO 3apsija.

4.B xauecTBe A0Ka3aTcjIbCTBA MOKHO HUCIIOJIb30BATh U BO3MOXHOCTb HAYYHOI'O

pacuera MecTa M BPEMEHU 3E€MIICTPSICEHHS, OPUEHTUPYSICH MOJIOKEHUSIMU
3emun, ConHua, JIyHsl U Ip. MJIaHeT.
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5.B kadecTBe nOKa3aTeNbCTBA MOKHO HMCIIOJIB30BAaTh HAYYHBIE JAHHBIE O TOM,
yTo IOnuTep UCIycKaeT B OKpY’KaIoIIee MPOCTPAHCTBO SHEPTUM 3HAYUTEIIHHO
Oosbire, yeM mnoaydaer oT CojiHIIa, a TaKkKe TO UYTO SAPO 3eMJId HMMEET
BBICOKYIO TemImepaTypy, a CoHIle CBETUT MUJUTHAP/IBI JIET.

6.B kxadecTBe mokaszaTenhbCcTBa MOXKHO HCHOJIB30BaTh TO, 4YTO BO BceieHHOH,
HauyWHas OT AJIEKTPOHA U 3aKaH4YMBasl ['alakTHKaMu, BCe IBUXKETCS, @ ICTOUYHUK
nekenns ectb CBET, T.kx. nBurascs Cam, IBrkeT Bc€ Bo Beenrennon

7.B kadecTBe JOKa3aTeIbCTBA MOKHO MCIIOIB30BaTh U (haKT BHE3AITHOW MOTEPU
BBICOTHI MEXTYHAPOIHON KOCMUYECKOM cTaHIuel. B MOMeHT, kornia BeIOpocC U3
COJIHEYHOI'O SiIpa OKAa3bIBAETCA HA JIydy€ COCIMHSIONIEM IIEHTPBI TSKECTH
ConHnla 1 3emiu, OPOUCXOAUT MAKCUMAIBHBIA OTTOK TEMHOM J3HEPrUU OT
3emuin kK CoJHILY, 4TO B CBOIO OYEpPEb CIIOCOOCTBYET YBEIMYECHHIO MPHUTOKA
TEMHOW DSHEpruM K 3emile, M KakK CIEJACTBHE YyBEIWYMBACTCS CHJIA
B3aUMOJICHCTBUS MEXKIY MEXKIYHAPOJHOM KOCMHUYECKOW CTAaHIMEN U 3emileil.
CraHI1Msl COOTBETCTBEHHO MOTEPsIa BBICOTY, YTO M ObUIO 3apErMCTPUPOBAHO B
nekabpe 2004 roga. YpenuueHue ke npuroka Ddupa Kk COJHIY ¢ IMOMOIIBIO
IJIAHET COJIHEYHOM CHUCTEMBI, MO3BOJISIET COJIHILy PETrYyJHPOBaTh CBOIO
AKTUBHOCTB.

8.B kauecTBe [OKa3aTenbCcTBA MOXHO HCHOJB30BAaThb U CIEAYHOLIUN
AKCIIEPUMEHT. B3BecHUM OJHY U Ty’K€ MAacCy Ha NPYKUHHBIX BECaX B MOMEHT
HauOOJNBIICH W HaWMEHBINEH COMHEYHOM aKTMBHOCTH. Becwl 3adukcupyror
Maccy OOJIBIIYIO B TIEPHO/ HAMOOJIbIIIECH COTHEYHON aKTUBHOCTH.

9. Haykoii noka3ano, yto CBET MoxeT u TolKaTh ¥ TAHYTh: [52]
http://www.vesti.ru/doc.html?i1d=2626382&amp;cid=2161
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)

Puc.22 Tonxkaromrast cuita Ceera.
[Murara: "B cBoém akcnepuMente JleoHxapAT W €ro  KOJUIETH
MPOJAEMOHCTPUPOBAIM, YTO TOBEPXHOCTh JKUJIKOCTH MOKHO 3aCTaBUTh
W30THYTHCSI BHYTPh, YTO OYyJE€T COOTBETCTBOBATH TOJKAIOIIEMY JIaBJICHHIO
CBE€Ta, U ClIeJIaTh ATO MPHU MOMOIIY OTHOCUTEJIBHO MIMPOKOTO MyYKa U3JIyYEHUS
B OTHOCHUTEIILHO KPYITHOM KOHTEeHHepe. OTH JBa (pakTopa 3acTaBISIIOT CBET
(bopMHUPOBATH CTPYKTYPY MOTOKA B KUIKOCTH.
JleonxapAT M ero KomaHJa pELIMIM MOBTOPUTH CBOM JKCIEPUMEHT M, KaK
TOJBKO OHM WCIIOJB30BalIM Y3KHMU JIyd W Majblii KOHTEMHEP, IPOSIBUIOCH
TSHYIIlEE JaBJIECHUE CBETa. JTO O3HAYAET, YTO XapaKTep JABJICHUS 3aBUCHUT HE
TOJBKO OT CBETA, HO M OT CaMOM »KHJIKOCTH, MOSICHAIOT uccaenoBarenn." Konery
LUTATBHI.

CBET enunctBenHas Cpena mnpeTeHAyollass Ha 3BaHUE '"TEMHOU
sHeprun'.
10.06HapyxeHa BuxpeBas cTpykTypa CBETOBOro MmoToka. 6 JeT s o Hel
TBepKYy. [53]
http://texnomaniya.ru/science-news/u-sveta-obnaruzhili-neobichnie-
svoiystva.html
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Puc.23 Bpamenue CeroBoro nyda(CBeTo3(UpHOro MOTOKA).

SInoHckue, yKpanHCKHe, aMEpUKAHCKUE U KOPEHCKHUE YUEHBIE OTKPHUIM HOBBIE
HEOOBIYHBIC CBOMCTBA CBETA. ABTOPHI OMMYOIMKOBAIN UCCIICIOBAHNE B KypHAJIE
NatureCommunications, KpaTKO ¢ HUM MOKHO 03HaKOMUThCs Ha caiite RIKEN,
KPYITHOTO SIMOHCKOTO MHCTUTYTa PU3UKO-XUMUYECKUX UCCIICTOBAHUM.

HCCH@I[YH AUHAMHWYCCKHEC XapaKTCPHUCTUKU 3BaHeCH€HTHOﬁ BOJIHBI, Y4YCHBIC
O6Hapy>KI/IJII/I, 4qTO €C HUMIIYJIBC M CIIMH HMCIOT IIOIICPCYHBIC KOMIIOHCHTHI,
KOTOPLBIC OPUCHTHUPOBAHBLI 101 IIPpAMBIM YIJIOM K HaIIpaBJICHUIO
PacCipoOCTpaHCHUA. DU3UKM TaKXKe OTKPBIJIM, 4YTO IIOIICPCYHAA KOMIIOHCHTA
CIIMHa  HC 3aBHUCHUT OoT IOJIPpHU3alluU " CIINPAJIbHOCTH. CsoiicTBa
HCCIICJOBAHHBIX BOJIH, KaK 3ajiBJIIIOT aBTOPBI, B HCKOTOPOM CMBLICIIC
IIPOTHUBOIIOJIOKHBI CBOMCTBAM OOBIYHEIX BOJIH.

5.2qekTpocTraruka.

Hanowmsro HEKOTOpPBIE MOMEHTBHI u3 paHee CKAa3aHHOTO:
Wtak, 3nekTpoH-HENTpUHO ¢ DPUpHBIM BUxpeM. [IpoToH-KOHCTpyKLMS, B
OCHOBE PELIETKM KOTOPOr0 PACIOJOKEHBI AYIHEUTpUHO. ['paBHTAlIMOHHOE
MoJIe TPOTOHA M DJJEKTPOHA OTO DPUPHBIE BUXPU KOHYCHOH (OPMBEI.
CoOCTBEHHO 3TO U €CTh 3aps] MPOTOHA U 3JeKTpoHa. OTIUYME 3aKIII0YaeTCs
TOJIBKO B TOM, YTO BpalllEHUE BUXPEN NMEET pa3Hoe HanpasieHue. Puc.24

Ecnu yganuTe 37€KTpOH ¢ OpOMTHI MPOTOHA B Ka)JIOM aTroMme, TO Telo Oyner
3apsSOKEHO  MOJIOKUTENIbHO, MpUYEM  3apsii He  OylneT  LEHTPaJbHO
CUMMETPUYHBIM, T.€.0yJeT MOBTOPATh KOHTYpPHI Tena. Y Imiapa 3apsja Oyner
UMeTh (popMy 11apa, Ha MIIOCKON MOBEPXHOCTH 3apsija OyneT uMetb popmy
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Puc.24 DnexTpoH u nMpoToH.

Bokpyr 3apsokeHHoro Tena ¢GopMHpyeTcs dJeKTpudeckoe mosie. B ciyuae

HCOOCTaTKa QJICKTPOHOB QJICKTPHUYCCKOC II0JI€ 6yz[eT COCTOATD u3

IPABUTAIIMOHHBIX TMOJEH MPOTOHOB, MPU U30BITKE IEKTPOHOB 3JIEKTPUUECKOE

noJsie OyIeT COCTOSITh U3 TPABUTALIMOHHBIX MOJIEH 3JIEKTPOHOB.
DNeKTPOHENTPaIbHOCTh aTOMOB TeJla U Tell 00YyCIOBJIEeHa TeM, YTO D(PUpPHBIT
BUXPb(TPABUTALIMOHHOE TM0JIE€) MPOTOHA HEUTpaM3yercs D(PUPHBIM BHXPEM

anekTpoHa. CmoTpu aToM Bogopoaa Ha Puc.8

DnekTpoctaTuka mpocta. Ha Puc.25 uzo0OpaxeHo B3auMOJICUCTBUE 3apsJIOB.
Korna B3auMoeiicTBYIOT ABa D(UPHBIX BUXPS JIEKTPOHOB WM MPOTOHOB, TO

OHM BpaIllAlOTCS HABCTpedy Jpyr ApYry, HarHeTas Mexnay Tteinamu Idup.
[TnotHOCTE Ddupa MEKy TeIaMU MOBBIIIAECTCS U TEa PACTATKUBAIOTCSA

DdupHble BUXPH 3JIEKTPOHA U IPOTOHA BPAIIAIOTCS B OAHY CTOPOHY, BBITECHSIS
Odup mexnay ten. IlnoTHOoCT Ddupa MexXIy TenaMu MOHUXKAETCH, Teja

COJIMKAIOTCH.
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Puc.25 DOnektpocTatueckoe B3aUMOJEHCTBHE YACTUIl TMOCPEACTBOM T'PABUTALMOHHBIX
noJei.
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Nmes J0CTAaTOYHO I-I}/BCTBI/ITGJ'IBHBII‘/JI JaTYUK JaBJICHUA, MOXKHO AOKa3aTb
9TOIKCIICPUMCHTOM.

JIBu>keHue-cnecTBUe Haiauuusg OQUpHBIX BeTpoB. HMHeprus-cieacTue
aBuwkeHus OQupHbIX BeTpoB. MIcTOUHMKOM  "CHiIBI  HMHEpHUH"  SIBISIETCS
MPOCTPAHCTBO, Kak  pe3yibTaT  B3aUMOJEUCTBUS  DQPHUPHBIX  BETPOB.

MepHocTh npocTpaHcTBa(00BEM) TaK ke CIAEACTBUE HANUYUS DPUPHBIX
BETPOB.

6.2yexkTpogMHAMHUKA.

DJIEKTPUYECKUM TOK €CTh HAMPABICHHOE JBUXKEHUE AJIEKTPOHOB. 1 ABUXKET MX
BHUXPEBOI MOTOK Ddupa IABIKYIIUIICS IO MPOBOIHUKY, Puc. 26
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Puc. 26 DnexTpoMarHuTHOE MoJie MPOBOJHHMKA ¢ TOKOM. CocTtouT M3 D(UPHOro BUXPS C
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BEPIIMHON Ha OCH MPOBOJHMKA W TPABUTALIMOHHBIX TOJIEH 3JIEKTPOHOB JABIKYIIHUXCS IO

BUHTOBOU TPAEKTOPHUU 110 TOBEPXHOCTH MPOBOIHUKA.

['paBuTaniOHHBIE TOJA JIBUXKYIIUXCSA, IOJ BO3JICHCTBHU

CM BHUXPCBOI'OIIOTOKA

Ddupa, >TEKTPOHOB M €CTh AJICKTPOMATHUTHOE T0JI€ TIPOBOJHUKA TI0J] TOKOM,

Puc. 27
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Puc.27 DnexTpudyeckoe M 3IEKTPOMArHUTHOE I0JIe€ NPOBOJHHMKA O€3 TOKa M C TOKOM.

I'paduxu pacnpenenenus E, H, B. Bokpyr npoBoJHIKA U BHYTPH.

Ha Puc. 29 wuzoOpaxeHo B3auMojeiCTBHE NPOBOJHUKOB. (OCHOBOW CHIIBI
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CTAJIKMBAIOIIEH WM PACTAIKMABAIONIEH MPOBOJHUKH SBIIETCA PA3HOCTh
IJIOTHOCTH DQuUpa MEXKITy NMPOBOJHUKAMH M BHE ITHX MPOBOJAHHUKOB. PasHas
IUIOTHOCTh OOECHeunBaeT W pa3HOe JaBJIEHHE. OJEKTPOCTATHUYECKOE U
AIEKTPOMArHUTHOE B3aUMOJICHCTBUE YUCTO MEXAHUYECKOE MTPUTATIKUBAHUE WIIN

pacTaJIKuBaHUC TCII.
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Puc.28 B3aumozeiicTBue IByX MPOBOJHUKOB C TOKOM. Cuia B3aUMOJEHCTBUS ObYCIIOBIEHA
pa3HoOM IIIOTHOCTBIO Ddrpa MeXTy MPOBOJHUKAMH U 32 HUMH.

Teneps pazdoepémcs B TOM, Kak T€HEpPATOp OCYLIECTBIISIET JBMKeHUE Ddupa 1o
npoBoaHHKaM. Kak W3BECTHO, TeéHepaTop COCTOMT M3 JIBYX OCHOBHBIX JIeTajeii-
SAKOpSL M CTaTopa, KOTOpPhIE KOHCTPYKTHBHO BKIIOYAIOT B ce0s OOMOTKY U3
MeIHOM TmpoBoJioku. W3 mro0oro Bpamaromierocst Tena HUCTeKaer dup
paaMasbHO OT oOcu  BpamieHus. Korga HauMHaeTcss BpamlaThCsl  SKOPb
re’epaTopa, U3 Hero ucrekaer D¢up. [lonomHenue Ipupa NpoUCXOaUT 3a CUET
(dopMupoBaHus ABYX BUxpel o ocu sikops. [1o ocu Ddup B AKOpH BXOAUT U 1O
[UTAHIPHUYECKON TTOBEPXHOCTH BBIXOIUT.

CraTop BK/IIOYaeT B ce0s HECKOJIbKO OOMOTOK M3 METHOW MPOBOJIOKH, KOTOPHIE
OTpaHUYUBAIOT BHYTpEeHHUI 00bEM reHepaTtopa. Jlo Tex mop moka oOMOTKa
reHepaTopa obOecToueHa(He BO30YyXKJ€HA) TeHepaTop HE BbIpabaThIBaeT
ANEKTPUUECKUH TOK, T.K. Dpup cBOOOJAHO MPOXOAUT Yepe3 OOMOTKY U KOPITyC
reaepatopa. Ho cTouT 0OMOTKY 3amuTarh, T€HEPaTOp HEMEIJICHHO BBIAAET
AIIEKTPUYECKUI TOK. ODTO MPOUCXOJUT MOTOMY, YTO TOK MPOXOISAIIMHA I10
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npoBOAaM OOMOTKH, CO34aET BOKPYI 3JEKTPOMAarHUTHOE TIOJie, KOTOPOe
MPEMSITCTBYET BbIXOAY D(upa U3 BHYTpEHHEro oO0bEéMa reHeparopa. B stom
00béMe co3gacTcs u30BITOUHOE AaBiieHue Ddupa U Idup yepe3 KOJUIEKTOP
yCTPEMIISIETCS 10 TIPOBOIAM.

Jlymaro, 4TO YWTAIOUIME [OCTATOYHO SICHO MPEJCTaBISIIOT CeOE YCTPOMCTBO
reHeparopa u HET HE00XOIMMOCTH MOSICHSITh YCTPOHCTBO
PUCYHKOM.DJIEKTPOMarHuTHOE  TMoJsie-ocobast  ¢opma  ABWKEHHS — Ddupa
NpensSTCTBYIONIee BBIXOAY Odupa HE TOJIBKO U3 TeHeparopa, HO H U3
MPOBOAHUKOB MO/ TOKOM, YTO MO3BOJISIET TPAHCIOPTUPOBATH JICKTPUUYECKUI
TOK Ha JIOCTATOYHO JAJEKUE PACCTOSIHUSI.

7. Taitusl CBETA.

CBET camoe unTpurymwoiee siBneHue gusuku. CHayalia yacTuia, a moToM u
BosiHa. Celtuac yactuia-sosHa. He 3nanue npupoast CBETA 3aBnekiio pusuky
He Tonbko B aeOpu OTO u CTO, HO U B (paHTACTUUECKUMH MHpP KBAHTOBOM
(u3nKu.

Ha camom nene CBET sto apyroe arperatHoe coctosiuue Jdupa, CBET Toxe
DOdup u pacnpocTpaHsieTcs B BHUjAEC CTpyd B BuxpeBoMm notoke. Ha Puc.29
n3oopaxxeno nsmwxkeHne CBETA B OdupHom mnpocrpanctse Mwupa. CBET
pacnpoctpansiercss B Bujae konycHoro CBETOBOI'O mnotoka. Ilotok cocrout
U3 CTpy# Ddurpa UMEIOIINX ONPEACIEHHBIN HAr HABUBKHU. DTOT IIar HABUBKU U
BocnpuHUMaeTcsi kak BosHbl. Ha Puc.30 mano uzobOpaxenne CBETOBOI'O
IIOTOKa B pa3pese.
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A busicepse CBHETH
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Puc.29CBETODdupHBIil TOTOK U €T0 CEUeHHE.

Puc.30 Ilpumepuoe npencrasnenue ceuenus CBETODdupHoro moroka.
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Hudpakuss CBETA Puc.31 He yTO HMHOE Kak OTOOpa)K€HHE MOMEPEYHOTO
ceuenuss CBETOD¢upHOro motoka W K B3aUMOACHCTBUIO BOJH HHUKAKOTO
OTHOILIEHUS HE UMEET.
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Puc.31/Judpakuus CBETA.

WnTepdepennus Puc.32 s3to B3aumopeiicteue asyx CBETO3¢upHBIX MOTOKOB
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PaBHOU TUIOTHOCTH. B KOHEYHOM HUTOTE /1Ba MOTOKA CHOPMHUPYIOT OJIHH.
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Puc.32 Unrepdpepennus CBETA.

B oru6anun CBETOM mnpensaTcTBUsS HET HUYETO OO0MIero ¢ O(HIMaIBHON
HayKOM.

34



Jeubapn e NP rrcib g2
C.RE TENM

lerozHukK
CAET

Puc.33 Orubanue npenstcreuss CBETOM.

Kak Bunno u3 pucynka CBET He orubaer mpensiTcTBHe, a BOCCTaHABIIMBAET
CBETOBOM moTok TOC/IE MPOXOXIEHHS TpensaTcTBHS. EcCiu mpemsTcTBHe
nepekpoiBaeT oceByto JuHuio CBETOBOI'O notoka, To MOTOK mocie
MPENSTCTBUSA HE BOCCTAHABIIMBAETCA:

Puc.34 Cnyuaii, korna orn6anue npensarcteusi CBETOM HeB03MOXKHO.
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8.M3nyuenue.
DNEeKTPOH-KBAHTOBBIA D(PHUPHBINA BUXPH B BEPIIHHE KOTOPOTO HEUTPUHO:

——
o
— Heurpuwne

DNeKTpe 4

Puc.35 DnexrpoH.

B BEpPUIMHE KOTOPOTO

[IpoToH-kBaHTOBBI ~ DGUPHBIA  BUXPb,

KOHCTPYKIUS U3 JICKTPOHOB U IMO3UTPOHOB

Imojaas

36



3(/}304 P kﬁ*tj '1«2‘1 £ pe =

?Pﬁznw & We T rEZ
¥

= il pienid

hoguiPeh—

f‘? po To H

Puc.36 TIpoToH.

ATtoM BOZOpOJIA:
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Puc.37 Atom Bogopoaa.

ATOMBI BCex APYrux BEIICCTB COCTOAT M3 aHAJIOTUYHBIX KOHCpr1(I.IPII>iZ
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Puc.38 IIpumepHoe pacnipeenieHue 3JeKTPOHOB 0 YHEPTETUUECKUM YPOBHSIM.

ATOMBI UMEIOT CEMb DHEPIreTHUYECKUX YPOBHEU M3IIydeHUs. Kaxkaplii ypoBEHBb
OTBETCTBEHEH 3a OIPENENEHHBIN NHana3oH u3iaydeHus. CBepxy BHU3: pajuo,
MHKPOBOJIHOBBIM, UH(ppaKpacHbIil, BUJIUMBI, yJIbTpa(HOTIETOBBINH,
PEHITEHOBCKMHA M TramMMa. BaXXHO NOMHHUTB, 4YTO BHAMMOE W3Iy4YCHHUE HE

kBaHThl, a CBET-Henpepsiuas Cpena.

W3BecTHO, UTO MH(]paKpacHOE H3IyuyeHue, 0ojiee BCEro, U3 BCEX HM3ITYUCHMIA,
HarpeBaeT Tena. [IpoucxXoauT 3TO Tak: 3JEKTPOH 3aXBAThIBACT KBAHT (BUXPb
O¢dupa HaMHOTO MEHBIIE BUXPS OJICKTPOHA),KOTOPHIA JBUKETCS U3-3a
MPUIETIOB BEIIECTBA K SIPY aToMa, CBOMM T'PaBUTALMOHHBIM IOJIEM(BUXPEM
D¢dupa) cxxuMaeT ero 0 TaKo CTeneHu, yTo Ihup NepexoauT (AHHUTHIIUPYET)

B CBET. KBant CBETA »snektpon mnepeaaét npotoHy. IIpoToH B oTBeT
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dopmupyeT KBaHT ®3 ODQuUpa CBOETO TPABUTAMHOHHOTO MOSI(DHUPHOTO
BUXp#), IEPENAET €ro MEKTPOHY U TOT UCIYCKAET €ro B MIPOCTPAHCTBO. Terio
ABIIIETCS CIEACTBHEM aHHMTWIIIMU O¢upa, T.e. nepexona Idupa B CBET.
Temno BbpabaThiBaeTCs 37€Ch M cedyac B MOMEHT aHHMTWiIAIMU Ddupa, u

HUKOUM 00pa3oM He nepeaaéTcst U HU OTKyAa He OepeTcsl.

CoriacHo KBaHTOBOM TEOPHUHU HM3IYyUYCHHE MOXET ObITh MHUITMUPOBAHHBIM, Kak
OIIMCAHHBIM BBIIIE CIIOCOOOM, T.€. B OTBET Ha MOIJIOIIEHHBINA KBAHT, TaK H
CIIOHTAaHHBIM, T.€. 0€3 BUJIUMOW MPUYUHBI. B 3TOM cilydae 3J€KTpOH CBOUM
IPaBUTALIMOHHBIM TOJIEM HArHETaeT, BHYTPh IOJA, DPUP U3 OKPYKAIOIIETO
npoctpanctBa W aoBoauT ero a0 aHHurwanuu.KBant CBETA mnepemaér

IMPOTOHY, a OT HECTO IMOJYYacT U U3JIYIaCT KBAHT B IIPOCTPAHCTBO.

[Ipu pe3koM cxaTUK Ta30B MPOUCXOAUT CHOHTAHHOE HU3JIyYECHUE KBAHTOB B
CJIEICTBUH TOTO, YTO PE3KO MOBBIIMIAECTCS TJIOTHOCTh Jdupa B C:KaToM 00BEME.
B cBsi3u ¢ 3TUM CIOCOOHOCTH 3JIEKTPOHA HAarHeTaTh DPUp U3 C:KATOro 00BEMA
BHYTPb CBOETO TPAaBUTAIMOHHOTO TIOJSI 3HAYUTENbHO  YBEIWYUBACTCS.
YBennunBaeTcs U MHTEHCUBHOCTh CIIOHTAHHOTO H3JIYYEHHS U, KaK CIIE/ICTBHE,

ra3 HarpeBaeTcsl.
9.KoJ1e0aHMS U BOJIHBI.

Ms1 BeisicHuiM Bbiie, yto CBET 310 HempepsiBHas Cpena, a KBaHTBI 3TO

gacTuilel. OTKy/a )K€ Takoe MHOTr0o0Opa3ue BOJIH?

O Bonnnax CBETA npencraBineHue yxe MoiaydyeHo Bblile. ICTOUHMKOM KBaHTOB

MOT'YT OBITH TOJILKO aTOMBI.

Konnencarop kosnebarensHOro KOHTypa 3amonHeH Odupom. Ilpu paspsne
Ddup pacrekaercs 1Mo KOHTYpy M aHTeHHe. [lmoTHOCT, Ddupa B aHTEHHE
MOBBIIIAETCS, ¥ aTOMbl aHTEHHBI HAYUTAIOT W3JIy4YaTh M3JIUIIKK Ddupa. ITo

M3IIy4eHHE OTHOCUTCA K CIIOHTAHHOMY. 3amloJIHeHWE aHTeHHBI Ddupom, mpu
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paspaac  KOHJACHCATOpa IMOCTCIICHHO HaApacTacr, a4 IIOTOM IIOCTCIICHHO
YMCHBIIACTCA. HOC—)TOMY 3(1)I/IpHI>Ie BOJIHBI ABJIAIOTCA IMPOAOJIBHBIMH BOJIHAMH

IUIOTHOCTH KBAHTOB. DTO BBITTIIIUT IIPUMCPHO TaK:
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PI/IC.39Pa,I[I/IOBOJ'IHBI-Hp0I[0J'IBHHe BOJIHBI IINIOTHOCTH KBAHTOB-4YaCTHII.

UeM yamie paspsxaercss KOHICHCATOP, TEM BBIIIEC YACTOTA H3IYyYECHUS, TEM
KOpoue JUTMHA BOJIHBI. KOHCTPYKIIMS aHTEHHBI IPeIHa3HAYEeHA JIJIsl TOTO, YTOOBI
YCWINTh W HANpPaBUTh H3JIYy4YCHUE B HYKHOM HAIlPaBJICHUU, a H3Iy4aeT

MaTcpuall aHTCHHEI.

10.Ilpupoaa TemnoTkbl.

Puc.40 Poxxnenme TEIUIOTHI.

[TosiBeHne TEIUIOTHI 00S3aTENFHO CBS3aHO C U3IYUYCHHEM U, TIPEXKIE BCEro,
c uappakpacueiM. Yto mnpoucxomut? CymectByer HemnpepsiBHas Cpena

(Odup), xortopas B mporecce sBomoluK Bceenennoit mepexoaur B CBET.
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Ddupobiamaer onpeaenéHHON MIOTHOCTHIO. Y CIOBHO MPUMEM MaKCUMATbHYIO
IUIOTHOCTh paBHYO0 1. Bce kBaHThI-uacTuIbl U3 D¢upa, MIOTHOCTh KOTOPBIX
0oJbllle  MJIOTHOCTH  OKPYXKAIOLIEro IMPOCTPaHCTBa, HO  MeHbile 1.
WudpakpacHblii KBaHT-4acTHIIa COJAEpKaliasi B CBOEM OOBEME ONMTHMAJIbHOE
konnuecTBo Ddupa nepexozsamero B CBET. @opMupyroT KBaHTbI IPOTOHBI U3
CBOEr0 TPABUTALMOHHOTO IIOJS, NEPEAAIOT HX JJIEKTPOHAM U DJIEKTPOHBI
UCIIyCKAalOT MX B IIPOCTpaHCTBO. IlomaB B rpaBUTallMOHHOE IIOJIE JPYroro
AJNIEKTPOHA, KBAHT  CXKUMAETCAd TIPABUTALMOHHBIM  IIOJIEM  DJIEKTPOHA,
JOTIOJHUTENBHO YIJIOTHSETCS W, JOCTUTHYB ONpPEAEIEHHON IIOTHOCTH, Ddup
nepexogut B CBET. [Ilpomecc mnepexoma Odupa BCBET Hazoém
AHHUTWIALIMEN, T.K. UMEHHO NIPH aHHUTWISLUU 3JIEKTPOHA U TIO3UTPOHA(BEpHEE
UX TpaBUTAUMOHHBIX moJed) poxnaarTcs @ortonsl-CBET u noGounbii
OPOAYKT-HEUTPpUHO-Dup B CBEPXIUIOTHOM COCTOSIHUU.
WNrak: momaB B rpaBUTALIMOHHOE TMOJIE JJEKTPOHA KBAHT JOIOJHUTEIBHO
o0XHUMaeTcsl U aHHUTuiupyeT. Poxxnaercst poToH, KOTOPBII 3JIEKTPOH Nepenaér
MIPOTOHY M KOTOPBIM MPOTOHOM TNorjomaerca. B3zamen mnpotoH Qopmupyer
MH(}paKpacHbI KBaHT U Nepeaa€T ero 3JEKTPOHY, KOTOPBIA HCITyCKAaeT €ro
B IIPOCTPAaHCTBO. YeM BbIllIe€ MHTEHCUBHOCTh MH(PAKPACHOTO H3IYUYEHUS, TEM
yalle aHHUTWIMPYET HH(PpPAKpacHbIA KBAaHT a aroMe. 3a CUET aHHMTUJISIUU
pacTéTr Temmeparypa Tejla, B CIEACTBUM TOrO, YTO 4YacThb KBAaHTOB
nepeucnyckaercss BO  BHyTpb Tena. [lostomy Teno — pasorpeBaercs
HEPAaBHOMEPHO U MOCTENEHHO. Ta 4acTh Telna, rje CKOHUEHTPUPOBAHO BHEIITHEE
uH(ppakpacHoe U3TyYyeHUE HarpeBaeTcsl ObICTpee, HO 3a CUET MEepeHrCIlyCKaHus
U3JIy4YCHUsI BO BHYTPb TeJIa IOCTEIIEHHO pa3orpeBacrcs U Bc€ Teno. Moxer
HACTYNUTh PABHOBECHOE COCTOSIHME, KOTJda MHTEHCHUBHOCTb W3IyYEHUS
JNOCTUTHYB IIMKa, OCTa€TCsi Ha OJHOM YpOBHE. B aTOoM ciydae, B 30HE
HanOOJbIIEH THTEHCUBHOCTH BHEUIHETO U3ITyUYEHHUs], TeMIiepaTypa OyieT BbIlIE,
yeM Ha nepudepur U TaKoe COCTOSHHUE MOXKET MPOAOJIKATHCS CKOJIb YTOJHO

JOJITO.
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[Iporon nnst gopmupoBaHusi KBaHTa Oep€T Odup M3 MEKMOIEKYISIPHBIX
U MEXATOMHBIX CBsi3el. EciM HMHTEHCHBHOCTh M3IYyYEHHs NOAIEPKUBATh
JOJITO, TO TPABUTALMOHHBIE CBA3M MEXKJYy MOJIEKYJIaMU M aTOMaMHU BEIECTBA
ocnabeBaroT HACTOJBKO, YTO BEIIECTBO MEPEXOAUTHh B JAPYroe€ arperaTHoe
COCTOSIHME(B KHMJIKOE€ M ra3o00pasHO€)d B KOHEYHOM MTOI€, CBSI3U MOTYT
ocnabHyTh  HACTOJBKO, YTO  pacmafaroTcsl U BEIIECTBO  HCHApPSETCA.
Yro0Obl OXIaIUTh MOMELIEHUE, HEOOXOUMO CHU3UTh MHTEHCUBHOCTh OOMEHA
KBaHTaMH B BO3JlyX€. DTO MOKHO CEJIATh TOJILKO B TOM CIIy4ae, €CIIM HOCUTEIb
M3IIyYCHHS] ynamuTh U3 00bEMa BMecTe C u3iyueHueMm. CTaBUM EMKOCTh
B IIOMEIIEHUH, B KOTOPOM HEOOXOAMMO CHU3UTh TEMIIEPATYypy, U 3al0JIHsEM €€
BEIIECTBOM(KMAKOCTbIO MM Ta3oM). M3oaupyeM €MKOCTb Tak, YTOObI
U3JIy4eHHE OECHpemnsTCTBEHHO B HEE NPOXOAWUIIO, HO HE IMEpPeru3Iyqdaioch
u3HyTpu. Temmeparypa BellecTBA BHYTPU EMKOCTH CaMOIPOU3BOJIBHO
BbIpacTeT. JloOaBisieM NPUTOK M OTTOK JKUJIKOCTH WJIM ra3a, MPUTOK OyJner
HarpeBaThCsl, OTTOK OYIET YHOCHTb M3JIy4€HHE BMECTE€ C BEILECTBOM.
Temneparypa B [NIOMEUICHUHU MOHU3UTCA.
Ecnu co3nate Marepuan, Jisi COBpEMEHHOM HayKu 3TO HE Mpodiiema, KOTOPbId
OyZeT mpoIycKaTh M3JIy4€HHE TOJBKO B OJHOM HAINpPAaBIEHUU, TO MOXKHO
MOJIYYUTh HEHCCSIKAaeMbld HCTOYHUK SHepruu. g 3Toro Oyner AOCTaTOYHO
U30JIMPOBATh TAaKMM MaTE€pUAIOM TPyOy C TaKUM pacu€ToM, YTOOBI U3JIy4YEHUE
OecrpensTCTBEHHO MpPOHHUKaNIa B TPyOy U MOJHOCTBIO N€peusiydajach BO
BHYTPb TPYOBI, U MPOIMYCKaTh O TPyOe C MOMOIIBI0 HACOCOB Boly. Boxa Oyner
HarpeBaThes 710 JII000M TeMIieparypsl, 0€3 3aTpar rasa, yris, ypaHa U Mpoyux
MaTepuasnioB. Ha BbIXOJ€ TOJIy4MM MeperpeTblii map, CIOCOOHBIA BpaulaTh
Mo0y10 AeKTpoTypOuny. IloaydynM MmpakTHUUEeCKH NapOBYIO 3JIEKTPOIHEPTHIO.
Ho camoe BaXHOE-DKOJOTMYECKHM YHUCTOE IIPOU3BOJCTBO DJIEKTPUYECTBA.
C nmoMoIp 3TOro METOJa MOXKHO IUIaBUTh METAUI, Ja U MHOTO 4YEro euig.
Beunsii WCTOYHUK DHEPIUMU. Yero U XOTENO YEeJIOBEYECTBO.

Bo Bcex mponecccCax € BBIACICHHUCM TCILIA ITPOUCXOAUT TO, YTO OIIMCAHO BBIIIC.
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IIpn TpeHuu, TOpeHuH, XUMUYECKOM peakuuu, Ha CoaHue, B HEApax 3emiin
nut.n. Ha ComHue HET HHKakMx TEpMOSAECPHBIX IpoueccoB. B 3Bé3max
IIPOMCXOJMUT CaMblil MHTEHCHUBHBIA mpouecc nepexona HempepsiBHoi Cpenbl
B CBET.

Ecte oOHanmexuBaromas uHPoOpManus, 4YTO B HeNaJd€KoM OyaylleM 3To
SIBJICHUE(CaMOIIPOU3BOJIbHBIM HarpeB TEN) Ooyner OTKpHITO.[54]

naucon.ru/v-stenfordskom-universitete-pridumali-magnit-dlya-fotonov/

Puc.41®oto

[urara: « Kpome toro, ShanhuiFan, pa3paGoTaBmmii JTaHHYIO TEXHOJIOTHIO,
BEIMTpa rpadt ot JenapramenTta Duepretrku CIIIA B pasmepe 400 000 $ nHa
pa3pabOTKy MOKPBITUSL CIIOCOOHOTO TMOJHOCTHIO OTPa’KaTh COJHEYHBIM CBET,
MpeaoTBpalias HarpeBaHue. OJTO TOKPHITHE TMPENOoiaracTcsi HAHOCUTh Ha
ABTOMOOMJIM M KPBIIIM JOMOB, JIJIsi TACCUBHOTO OXJIAXKICHHS (a TOYHEe IS
IPEIOTBPAICHUS HArpeBa), 4YTO B pe3yjbTaTe OyAeT SKOHOMHUTHL JICHBIH,
KOTOpbIE ceHlyac TpaTsITcs Ha KOHIUIMOHUpOBaHME.» KOHel muTarhl.

Ouens nenHas uHpopmanus. [Jannas pazpaboTka MpUOIMKAET YETIOBEYECTBO
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K OTKPBITHIO BE€YHOIO MCTOYHMKA TEIUIOBOW »sHepruu. Jlymaro, 4ro Korja
CO3/JIaHHBIM MAaTE€pHAJIOM HAYHYT NOKPbIBaTh aBTOMOOWIM, TO 3(dekra
CHW)KEHUSl TeMIepaTypbl BHYTpH caiioHa He Oyzaer. T.k. Bc€ wusmyuyenue
U3HYTpH aBTOMOOMIS OyneT mepeoTpaxarbcs Haszaa. JlBurarens Oyzaer
neperpeBarbes. OT 3TOro U B cajoHe OyAeT Kapko. 3aJayMaroTcsl U BbIMIYT Ha
BEUHBIN HUCTOYHUK JHEpIuy, ONMCaHHBIN MHOM.

U xak Bcerga cimyyaitHo. HUKTO Beib OHATHS HE UMEET O TaKOM BO3MOYKHOCTH.
Ho emé 0os1ee BaskHass uHGOpManus Hali/IecHA MHOM HeIaBHO.

HoBrrit BUA IIOJIMMCpa IIPOBOAUT TCILIO JIYYUIIC, 9YCM MCTAlJI, HO TOJIBKO B

OJTHOM HarpaBiicHUH.[54]

http://www.dailytechinfo.org/news/1108-novyj-vid-polimera-provodit-teplo-

luchshe...

Puc.42 TlpumepHas CTpyKTypa HoJUMepa MpOITyCKarolas Teruio(U3jlydeHHe) Tolb B OJIHY

CTOpOHY.

HOHI/IMepHLIC MaTcpuajibl B OOJIBLIIMHCTBE CJIy4acB SBJIIIOTCA H3O0JIITOpPAaMU,
KaK C TCHJ’IOBOfI, TaK U C BHCKTpH‘ICCKOﬁ TOYKHU 3PCHMHA. HO, HCcCcjacaoBaTeiin 13
M&CC&‘IYCCGTCKOFO TCXHOJOTHYCCKOTO HMHCTHUTYTA pa3pa60TaJ1H CI1Ioco0

MpPEBPaTUTh CaMbld OOBIYHBIA MOJIMMEPHBIA MaTepuan TMOJUAITHIEH B

45


http://www.dailytechinfo.org/news/1108-novyj-vid-polimera-provodit-teplo-luchshe
http://www.dailytechinfo.org/news/1108-novyj-vid-polimera-provodit-teplo-luchshe

IIPOBOAHUK TEIUIA, KOTOPBIM MPOBOAUT TEIUIO TOPA3I0 Jydlle, YEM HEKOTOPBIE
yucThle MeTauibl. Ho ImpeBpalieHMe NOJMATWIEHA W3 TEIUIOU30JATOpa B
MPOBOAHMK TEIUIA - ATO TOJBKO MOJOBHHA OTKPBITHS, OJarofaps TOMy, 4TO BCe
MOJIEKYJIBl ~ IIOJIMMEPA BBIPOBHEHBI CTPOIO B OJHOM  HAaINpPAaBJICHUM,
HOJIYYMBIIMICS MOJUITWIECH IPOBOJAUT TEILIO TOJBKO B OJHOM HaIIPaBJICHUMU.
Ho, xax u OOBIYHBIN MOAMATUIICH, MOAU(PHUIIMPOBAHHBINA MOJUITUIICH OCTAETCS

QJICKTPHUICCKUM HU30JLATOPOM.

[TonyuyeHne pOBHBIX, VYHOPSJAOYECHHBIX MOJEKYJI TOJMMEpa  SIBJIAETCS
HETPUBUAIBHOU 3a/ladeii, OOBIYHO MOJIEKYJIbI, OJlarojapsi CBOEH CTPYKTYpe,
GbOpMUPYIOT HEYNOPSAOUYCHHYIO, XAaOTHUUYHYIO CTPYKTYpY, HPENATCTBYIOUILYIO
MIPOXO0’KJICHUIO TEIIa Yepe3 MaTtepuai. YyeHsle u3 Maccauycerca 0OHapy-KHUIIH,
YTO IPHU OYE€Hb MEJJICHHOM OCThIBAHWH HArPETOTO MOJUATUIIEHA, IOMEIIEHHOTO
B 0COOBIE YCIIOBHSA, MOJIEKYJbl MOJMMEpa pacHpsAMISIOTCS U (QOPMHUPYIOT
YHOPSIIOYEHHYIO CTPYKTYpYy MarepHaia, KOTOPbId MPOBOJAUT TEILIO TOJBKO B

OJTHOM HaIIpaBJICHHH.

Kak u y apyrux BUIOB TEIUIOBBIX IMOJYIPOBOJIHUKOB, Y MOIUMDUIIMPOBAHHOTO
MOJMATUIICHA €CTh Macca Pa3JIMYHbIX MPUMEHEHUH, B OCHOBHOM B YCTPOMCTBAX,
B KOTOPBIX BBICOKAsl TEMIIEpaTypa JOJKHA ObITh OTBEJCHA U3 OJIHOIO MECTa B
apyroe. DTO Pa3IUYHOrO BHUAA TEIUIOOOMEHHUKH, OXJIAXKIAIOIINE CHUCTEMbI
KOMIIBIOTEPHBIX MPOIIECCOPOB, IMOPTATUBHBIE U MOOWJIbHBIE JJIEKTPOHHBIE
ycTponcTBa. Kak yxe ynOMHHAJIOCh BBIIIE, TEILIONMPOBOISAIINN ITOJUITUIICH,
obnmamaronuii  TemtonpoBogHocThi0 B 300  pa3  Oombiieit, 4em
TEIJIONPOBOJHOCTh  OOBIYHOTO  TOJIMATHIICHA, OCTAeTCA  DJICKTPUUYCCKUM
M30JIITOPOM, YTO TIO3BOJISIET €My OBITh HCIIOJIb30BAaHHBIM B KauyecTBE
M30JIMPYIOIIETO TEIJIOOTBOJAIIETO MaTe€praia B BbICOKOBOJBTHOW CHUJIOBOW M

CHJIBHOTOYHOM 3JIEKTPOHUKE.

Koneuno, Oymymiee 3TOro MaTepualia HampsSMYyH 3aBHCHUT OT pa3pabOTKH
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TEXHOJIOTMYECKOTO MPOIIecca, C MOMOIIbI0 KOTOPOTO MOXHO OyZeT MoJydarhb
TEIJIONPOBOJIHBINA TMOJUATUIIEH B OOJBIIMX KOJMYECTBAX M MO MPHUEMIIEMOMN
croumoct. Ho ecim 3ta TexHomorus OyaeT Korga-HHUOyAb pa3paboTaHa,
TETIOMPOBOSIIAA  TOJMMATHICH CMOXET OBICTpO TMepedTH U3  paspsna
1a60paTOPHBIX 00Pa3OB B pa3ps]l MPOMBIIUICHHBIX MAaT€pUAIOB, CTaB, TAKUM
oOpa3oMm, JeHIeBOM  aJbTEPHATUBOM  HEKOTOPHIM  BUJIaM  METAJLJIOB,
UCIOJIb3YeMbIM [IJISl OCYIIECTBJICHHUSI TEIUIOBOIO OOMEHa, KOTOPhIE OOBIYHO
YBEJIMYMUBAIOT CTOMMOCTh MPOJIYKIMHU U, B HEKOTOPBIX CIydasx HECyT B cebe

9KOJIOTHYCCKYIO OITIACHOCTD. KOHCH OUTaThI.

IMosy4yaetcsi, 4TO MaTepuaJ y:ke pa3padoran. Pazpadoran panblie, 4eM si
€ro OmucaJl.

Ho HHMKTO He NMOHHMMAaeT peaﬂbnoﬁ HEHHOCTH JAaHHOI0 Marepuajia JIJisd

qyejaoBeduecTBa.

11. Onpenesnenue oAHOCTOPOHHEH cKOpocTH CBETOBOIO NMOTOKA.
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Puc.43 Cxema npubopa nist usmepenusi ckopoctu CBETOBOTO MOTOKA B OJHY CTOPOHY.

Jlyist onpeneneHus: OHOCTOPOHHEN cKopocTH CBETOBOTO TOTOKA TTOHAIOOUTHCS

YCTPOMCTBO COCTOSIIIIEE:

1.JIazep.

2. Tpy6a. MoxHO repMeTU3UpPOBaTh U OTKAYaTh BO3IYX.
3.ITomynpo3padyHoe 3epKaio.

4.J]IBoe 4acoB, OIMHAKOBOM KOHCTPYKUIHMH. Bec W pazmepbl NpUHIUITHAIBHOTO
3HAYEHUS] HE UMEIOT, HO CIIOCOOHBICOTCUUTHIBATH BPEMs C TOUHOCTHIO 10 10 B

MuHyc 10 cTeneHu cek.
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S u 7. JlaTunku BKJIFOYEHUS 4aCOB.

6.VIcTOUHUK CBeTa JJI1 CHHXPOHHOTO BKJIIOUEHHUSI YaCOB.
8.JlaTurK OTKJIIOUECHUS YaCOB.

9.1TpocTo 3epkarno.

10.YcTpoiicTBO MOXKET pacnojiaratbCs Ha MOBOPOTHOM Tuiatdopme, 6o OBITh
CTallMOHapHbIM. Pa3Mepsl B Tmipuzaenax pasymHoro. [[ns moBOpoTHOM-15M

JIIMHOM. [ cTtanmoHapHoi 10 1kMm.

Ha Puc.43(1) mokasaH mporiecc CHHXPOHHOTO 3armycka 4acoB. CBETOBO# (poHT
OT WMCTOYHHMKA CBETA, MPOWAS pPaBHBIC PACCTOSHUS O JAaTYUKOB BKITFOYCHUS
4acoB OJHOBPEMEHHO BKJIIOYHT HX. Yachkl MMEIOT JBa TabJio: OCHOBHOE,
MIOCTOSIHHO OTCUHUTHIBAIOIIEE BPEMS M BCIIOMOTATEIbHOE HAa KOTOPOE OTCYET
BPEMEHH MOXKHO TIEPEHOCHTh C OCHOBHOTO. BcrmomorarensHoe Ta0i10
OTKJIFOYAETCs JaTYMKOM OTKJIoueHus: yacoB &.Ilociie CHHXpOHHU3AIMH, Yachl
pasHocuM(pa3Bo3uM) Ha CIEHHUAbHBIE MeCTa M MOJKIIYaeM TaK, YTOObI

OTpaKEHHBIC JIYYH OT 3ePKaJl OTKIFOYUAIH UX.
Ha Puc.43(2) noka3zana cxema pabOThI JaHHOTO TIpUOOpA.

Jlazep HcIyCKaeT KpaTKOBPEMEHHBIM MMIYJbC cBeTa. CBET OTPa3sUBIIUCH OT
[OJIYIIPO3PAayHOr0 3€pKajla OCTaHAaBIMBAET IepBble 4Yachbl.OTpa3suUBIIUCH OT
HEMPO3PavyHOro 3€pKajla OCTAaHABIMBAET U BTOPBIE YAChl. Pa3HOCTH MOKa3aHMs
4acOB-BpeMsl NPOXOXKIAEHHUs JIyda MEXAy 3epkanamu.PaccrosHue Ham Mexnay
HUMH Oyner wu3BecTHO. PaccuuthiBaercs ckopoctb CBETA mno gaHHOMY
HanpasieHuto. [Ipubop Bpaiaercsa Ha muaTdopme WK, €CI CTAllMOHAPHBIN, 3a
cu€ét BpameHus 3emid. B cimydae, korga OH OyJIeT OpPUEHTUPOBAH IO
HaIMpaBJICHUIO JBWKECHUSA 3EMJIM B MPOCTPAHCTBE, TO BTOPOE 3€PKAJIO, 32 CUET
IBWOKEHUsT 3emuid, OyAeT cOMMKaThCs C Jy4yoM, B 3TOM CiIydae CKOPOCTb
CBETA Oyner makcumalnbHas, B Cily4yae yAQJCHHUS OT Jyda-MUHUMAabHas.

PazHocTh Mexay MakcUMadbHOW M MHHUMaIbHOM ckopocTsiMu CBETA,

49



nenéHHas 1mornojam, 0yJ1eT CKOPOCThIO ABHMKEHHS 3€MITH.

HampaBnenue 0T MakcUMalbHOW K MHUHUMAJIbHOM CKOPOCTH  Oyner
HampaBjeHueM JBWkKeHHsS 3emiun. K 3ToMy mnpubopy TOICOEAMHSIETCS
KOMITBIOTEP, CO3aETCs crienuanbHas mporpamma. Toiabko HY>kHA q00past BOJs
u xenanue 3HaTh Mctuny. Torga ¢ muuBapuantHocThio ckopoct CBETA Oyner

ITOKOHYCHO HAaBCCI' 4.

12. Ilpupoaa ueHTPOOEKHOM CHIIBI.

[lenTpoOexHas cuiia-To e caMoe, 4YTO U FpaBUTALIMS.
['paBurtanus-aBmxenue Idupa B HeApa 3eMITH.

[lenTpobexxHast cuiia oOycloBiIeHa ABMKEHHEM Odupa OT LIEHTpa BpallCHHUS.
JIroboe Teno 3amonHeHo D¢upoM. Bpamas Teno, Mbl BBIHYKIAa€M HCTEKATb
O¢dup u3 tena. [lonomusaerca Ddup B Tene 3a CYET MPUTOKA MO PATUYCy OT
neHTpa BpaimeHus. Tak ¢opmupyercs moTok Ddupa yepe3 Teno, KOTOPbId U
JEUCTBYET Ha TEeJ0. DTO JEHCTBUE MBI IOHUMAEM Kak IEHTpoOexkHyto cuiy. U
ATO MOJATBEPAKACHO IKCIEPUMEHTOM IO MPOPALIMBAHUIO CEMSH Ha IIEHTpUQyre:
«MccnenoBanne TeoTponu3Ma pacTeHUM C MOMOIIBI0 JaTYMKOB cMapT@oHa B
nabopatopHoi padote o 6oTanuke. [Ipogokar cepuro ONMbITOB MO OOTaHUKE
C NpUMEHEHHEM JaT4uKoB cmaprdoHa. M3BecTHO, uTO CTEOENb pacTEHUM
pacT€r BBEpX, a KOpeHb BHHU3. HO Tak Kak NOHATHUS «BBEPX» U «BHU3»
OTHOCUTEJIBHBI, TO 3TO sIBJIEHUE (HOPMYIUPYIOT TaK: CTEOENb U KOPEHb PAaCTyT
[0 HANpaBJICHUIO CWJIBl 36MHOIO NPUTSKEHHS. OTO SIBIEHUE HW3BECTHO IOA
Ha3BaHUEM TEOTPONH3Ma M BBI3bIBAETCS JEHCTBUEM OCOOBIX TOPMOHOB —

POCTOBBIX BEIIECTB ayKCHHOB.[56]

B mkoapHOM Kypce OOTaHMKM 00 STOM SIBJICHHHM YIIOMHHAETCS BCKOJb3b, a
nabopaTopHble pabOThI HE BBHITIOJHAIOTCS BoBce. Ho Beap Tema Takas
uHTepecHasi, Omodusnueckas! U ombpITbI MOXHO TPOBECTH JFOOONIBITHHIE,

O0COOCHHO KOTJIa MOoJl pyKoW OyayT pa3HOOOpa3HbIe JATUMKH, - B TOM YHCIE U
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natankd  cMmaptdona, Hanpumep. HMrak, mnpoBenéM cepui0  OMBITOB,
IIOKa3bIBAIOIINX, YTO TAKOE NeOTPOIIU3M M OT 4ero oH 3aBucur. Mccienosarb

OyneM mpopocTKHr (Hacom.

[lenb: M3yunTh BIMSHUE CHJIBI TSOKECTH (TpaBHUTAIlMKM) Ha MPOPACTAIOIIHE
cemena (acomu. ChopMynHpoBaTh MOHATHE TEOTPOINM3MA PACTCHHUH; YMETh
NPaBUIBHO CTaBUTh JKCICPUMEHT M HAXOJIUTh MPU3HAKH OTKJIOHCHUH OT
HOPMAJILHOTO IPOpAacTaHWsl CEMSH B XOJe OKCICPUMEHTa, aJIeKBaTHO

MHTEPIPETUPOBATH PE3YJIbTATHI OIBITOB.

O6opynoBanue: wuccienyemMble cemMeHa (acoiau, OMWIKH, IeHTpudyra,

cMapTQOH ¢ JaTIYNKAMU JBKEHUS, BPAIICHNS, OPUCHTAITNH, TPaBUTAIINH.
Xon paboThI:
OmnpiT Nel TIpocToe moBopaurBaHKe MPOPACTAOIIETO CEMEHH (hacoIu.

VYke mpu mpopacTaHUU CEMEHHM B TEMHOTE, TO €CTh O3 BJIMSHHUSA CBETa, U
HE3aBUCHUMO OT IOJOKEHHSI CaMOI'0 CEMEHH, HaOIogaeTcss  HU3Truo
3apOABIIIEBOTO KOpEIIKa BHU3, a cTeOenbka - BBepX. Eciam moBopavymBaTh
mpopacTaroliee ceMs B OJHY U Ty K€ CTOPOHY, KOpPEIIOK OyneTr BCE paBHO
CTPEMHTBCS BHHU3; M B pe3yjIbTaTe MOBOPAYNBAHUN OOOBBETCS BOKPYT CEMEHHU

dacomm.

B 3TOM ornbITe MOXKHO UCIIOIB30BAaTh JATYMK OPUEHTAIUU cMapTQoHa.

. .\..
o | g
d | meub'a "3

2 neHb

Puc.4411popactanue 3epHa pacTeHUs.
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OmnpiT Ne2 Ecnu mpopoCTOK BBIPAILIMBAIOT B TPYOKe, TO €ro cTedenb n3rudaercs
BBEPX, & KOPEHb — BHU3, KaK TOJBKO OHHU BBIWIYT 32 OTPAHUYMBAIOIINE UX POCT
KOHIIbI TpyOKku. [locne ycTpaHeHus: orpaHuyeHHs], TPOSBISETCS T€OTPONH3M, -

peaKnuust Ha 3EMHOC ITPUTAKCHHUC.

Puc.45 Cxema ycTaHOBKH JUIS TPOPALIMBAHUS CEMSIH Ha LIEHTpUyTE.

OmnpiT Ne3. I[popamnuBanue cemsiH ¢acoyid Ha HEHTpUPyre Uin BpallaroneMcs
B TOPU30HTAJHLHOM TIOJIO)KEHMHM KOJIECE C TPUMEHEHUEM JaTYUKOB
cmaptdona.l3 ucropuu Borpoca: AHrucKui sKxcrepumentatop Tomac Haiit
npoBéN 3KkcrepuMeHT B 1806 roxy. OH yKperuisl pacTeHUsl Ha BPAIlarOIIEMCs
KOJIECE, YCTAHOBJIIEHHOM TOpPU3OHTAJIBHO TaK, YTO UEHTpPOOekHas cuia
IPOTHUBOJICHCTBOBANIA CUJIE TSHKECTU. Torja KOPHU POCIH HApPYXKY, a CTeOIu
BHYTPb — K LICHTPY BpallleHUs KoJjieca, KaK eclid Obl CHJIa TSKECTH JIeUCTBOBajA

B T'OPHU30HTAJIbHOM HaIllpaBJICHUH.

[ToBTOpEHME YCOBEPIIICHCTBOBAHHOTO OTBITA: KOJIECO 3aMEHUTH IEHTPU(YTOH.
Ha nentpudyre 3akpenuTh IpopocTKH U cMapThoH ¢ naryukamu. Habmronath
U3rM0  3apOJBIIIEBOTO KOpEIIka TMpu LEHTPUYrHpOBaHUU BO  BpeMs
npopactanus. HampaBneHue, B KOTOpPOM pacTéT KOPEIIOK, COBIMAIAaeT C
HampaBJieHUEM paBHonaeucTBytome (Fp) cuibl 3eMHOro mpuTskeHus (g) u

1eHTpooexHom cuibl (Fc)
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Puc.46 BausiHue neHTpoOSKHOM CHITBI Ha OPUEHTAIINIO KOHEH U cTeOmeit pacTeHus!.

IIpu yckopenun 1 g xopHu U cTeOan (aconn u3rudaroTcs NpU NPOpacTaHUU
TOYHO II0 HAIPABJICHHIO BEKTOPA PABHOJCHUCTBYIOLIEH TI'PABUTALIMOHHOW U
LEHTPOOEKHON CHII. DTO JOKa3bIBAET, YTO UMEHHO CHJIA TSDKECTU ONPEHEIIsIeT
HalpaBJIeHWe pocTa. M3MepuTh YCKOpEHME M CUIY TSUKECTH IIOMOXKET

CMapTQOH, YKPEIJIEHHBIA Ha HEHTPU(YTE.

Bor Takme HeCIOKHBIE ONBITHI 110 OOTaHUKE MOXKHO IIpoBCCTU CO

IIKOJIbHUKAMH '"9KCIIEPUMEHTHI O MPOPAIIMBAHUIO CEMSIH Ha LIeHTpudyre".

https://edugalaxy.intel.ru/index.php?aut...le=blog&blogid=25&showentry=4878

3epHoO MpopacTaeT NpOTUB HampaBieHus ABWKeHus: Ddupa. B rpaButanuu
Odup nBUKETCS K LEHTPY 3€MJIU, 3€pHO MPOPACTAET OT LIEHTPA, IPU BpALICHUU

Ddup ABUKETCA OT IIEHTPa BpallleHUsI, 3€pPHO MPOPaACTaET K IICHTPY.

13.Ctpoenne BemecTBa.BemecTBO COCTOUT U3 DIEKTPOHOB U
MO3UTPOHOB.DJIEKTPOH-D(PUPHBIN BUXPh B BEPIIMHE KOTOPOTO HAXOIUTCS

HEUTPHUHO:
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—Heirpunc

DNEKTRoH

Puc.47 DnextpoH.

VY mnosutpoHa BpamieHue I(UPHOTO BUXPSA MPOTHUBOMNOJIOXKHOE. Heilltpon u
MPOTOH, TOJbie OOBEKTHI, WX KPUCTAJUIMYECKAs] peIIéTka COCTOUT U3
AIEKTPOHOB U MTO3UTPOHOB:
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Campblii TpOCTEUIINI aATOM BEIIECTBA-aTOM BOJOPOAA:

Avom Aodoprda
I

Puc.51 Atom Bogopona.

N3 sToro o6pa3zoBaHUs MOCTPOSHBI BCE aTOMbI XHUMHYECKHUX JJIEMEHTOB. ECTh
npaBa HEOOJIbIIOE OTJIWYHE. YPOBEHb OT CTOSHHS DJEKTPOHA OT MPOTOHA

pa3HbIM B 3aBUCHMOCTH OT Tieproa Tabyiuisl MeHaeneena:
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Puc.52 CTpOGHI/Ie CJIO)KHOTO aTOMa, UMCIOMICT0 MAaKCUMAJIBHOC KOJIMYECTBO SHCPICTHICCKUX

YPOBHEMN 3JIEKTPOHOB.

Momnekyiibl pOpMUPYIOTCS CIAEAYIOIIUM 00pa30M.

Mougnekyna Bogopoaa:

58



AL

Puc.53 Monekyna Bogopoja.

Mousnekyna BOabI:
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Puc.54 Monekyna BOJIBL.
MexMOIeKyIIpHBIC CBSI3H (POPMUPYIOTCS TaK.

Bona:

60



Monexkysdprne cbgsey.

Roda.

Puc.55 Cxema B3aumMoielicTBUSL MOJIEKYJT BOJBI.

14.YacTuusl.

B  CranpaptHoii  MoAenu  OPEAyCMOTPEHO  CYIIECTBOBAHME  YAaCTHIL
OTPENECIEHHOTO  BHJA, KOTOpbIE OBLIM  OTKPBITBI HAYKOW  pa3HBIMH
criocobamu.3amnada:-O00CHOBATh CYIIECTBOBAHUE ITUX YAaCTHUI[ C TOUKHU 3PEHUS
Ddupnoit Teopun.Mcmonb3yem Jjis 3TOro paHee MPeICTaBICHHBIC DIEKTPOH U

MIPOTOH, a TaK XK€ CTPOCHHUE aTOMa C TOUKH 3peHust D(PUPHON TeOpHUu:

OnekTpoH-I(HUPHBIN BUXPb, B BEPIITUHE KOTOPOTO HAXOIUTCS HEUTPUHO:
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—Heirpunc

DNEKTRoH

Puc.56 DnexrpoH.

VY mnosutpoHa BpamieHue I(UPHOTO BUXPSA MPOTHUBOMNOJIOXKHOE. Heilltpon u
MPOTOH, TOJbie OOBEKTHI, WX KPUCTAJUIMYECKAs] peIIéTka COCTOUT U3
AIEKTPOHOB U MTO3UTPOHOB:
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Puc.57 IIporon.

B ocCHOBE KpUCTANIMYECKOW PEHIETKA TMPOTOHA JIEKUT

(dbopMUpOBaHHE U3 NEKTPOHA U MO3UTPOHA!

JTySHEUTPUHO-
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Puc.58 ly»neititpuno.

dopMupyeTcsl KpUCTAIIIMYeCKas peéTka IpoToHa TaK:

[locrpoernie

KpUCTAAAUZ ECKOLr peusemicd

[ poToHE

“(‘- ol %

o3u e
DARE < pO¥

- LIAN A

=D Yy Hege P YO

Puc.59 BzanmoneiicTBre Ty>HEUTPUHO.

ATOM HMMEET TaKoe yCTPOMCTBO:
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Puc.60 Atom 1 ero sHepreTu4ecKue ypoBHHU.

[ToctpoeHne »sHepreTMdyecKux YpOBHEHM UWIET cBepxy BHU3. Cambiid
HACBIIIEHHBIH DGUPOM HWKHUI SHEpreTuyeckuil ypoBeHb. Ha pucynke on 7-
n.Baxnas, nns noHnmanus CTaHZApTHOW MOJIENIM YAaCTHUI[ UMEET CIeayrolas

uHpopmanus: [57]

http://texnomaniya.ru/kosmos/kvantovie-tornado-v-ranneiy-vselennoiy-

obyasnyat-vo...
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Puc.61 KBaHToBble BUXPHU B I'€JIUU.

CBou HaOMIOAEHUS Y4YEHbIE MPOBOJWIM C HCIOJIb30BAaHUEM TEXHUKU
(bheMTOCeKYHTHOW PEHTTeHOBCKOW Tomorpaduu. [ljis STOro B BaKyyMHYIO
KaMepy €O CKOpPOCThI0 0KOJI0 200 METPOB B CEKYyHAY BHPBICKUBAINUCH KaIlH,
KOTOpBIE 3a CUET WCIApPEHUsl YacTH Telus OXJIaxKanuch. [Ipoias HECKOJIbKO
MUJUIMMETPOB, BEIIECTBO B TAKUX KAIULAX OXJIAXKIAIOCh /10 CBEPXTEKYYErO
COCTOSIHUSI U cpa3y ke O00Jyyanoch pa3epoM (PEHTT€HOBCKUM JIa3epOM —
KBaHTOBBIM TE€HEPATOPOM B PEHTTEHOBCKOM auamna3oHe) ¢ (eMTOCEKYHIHOU

YaCcTOTOM HMITYJIbCOB.

http://www.chaskor.ru/article/ona poshla dalshe landau 37704 [58]

B cBepxTekyueM reiauu yBUAETb BUXPH MOMOTaroT 31eKTpoHbl. [Ipodeccop
VYuusepcurera bpayna (CHIA) Xamdpu Mapuc Ha mpOTsSKEHUH HECKOIBKUX
J€T TPOBEJI OYEHb KPACUBBIE DKCIEPUMEHTHI, B KOTOPBIX OH MCIOJIb30BAJI
AJIEKTPOHBI, TOTOK KOTOPBIX HANPABIIICA HA JKUIKUM TelIni, KaK KpOLICYHbIE
WCIIBITATENIbHBIE  30HABI, TO3BOJAIOIIME YBUIETh JAUHAMUKY IIpOLECCa,

MIPOUCXOISIIETO MPU CBEPXHU3KHUX TEMITEpaTypax B KBAHTOBBIX JKUIKOCTSX.
Baxneitmas uurarta u3 [58]:

http://www.chaskor.ru/article/ona poshla dalshe landau 37704
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«Buxpu ABUTAIOTCA BHYTPH JKUJKOCTH: PA3LEISIIOTCS M CHOBA CIMBAKOTCH,

dbopmupys CBA3KU U nieperuieTenus.» Konel nurarsl.

DdupHas HACBHIMIEHHOCTh aTOMa YBEIMYHMBACTCS OT BEPXHETO K HUKHEMY
HSHEPreTUYECKOMY  YpOBHIO. YeM  OoT/iMYaeTcs  DBJIEKTPOH  BEPXHEro
SHEPreTUYECKOr0 YPOBHS OT 3JICKTPOHOB HUXKHUX? Bo3pacTaeT MIOTHOCTh
Odupa B DdupHbix Buxpsx. Kak? 3a cuér cnusiHug ¢ apyruMm DOUPHBIM

BHUXPCM:

A
Ll g M€ Bu “pec,

|

A Buxpe ':‘)59:.(,:):7\

DHELK 7@7#

Prepynelo yf’oé"“f
\

y DNE L TPOH
< oS = 4
DESHEMT PLHE }m}i«h(zc‘wo.?Z//J

Puc.62

Cxema nocTpoeHus JIETOHOB.

JlenTOHBI-3JIEKTPOHBI C Pa3HBIX dSHEPreTHUECKUX ypoBHEH. [InoTHoCTs Ddupa B
BUXPSIX MOXKET OBbITh pa3HOM, B 3aBUCUMOCTH OT KOJIMYECTBA MPUCOCAMHEHHBIX

BUXPEH.

Bce ocranpHble YacTHIBI €CTh PE3ysbTaT pPa3pyLUICHHs] MPOTOHOB B BEPXHUX

cinosix atMochepsl WM B yCKOPUTEISAX. Takke BO3MOKHO CO3/JaHUE HEKOTOPHIX
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qJacTul B PpE3YJNIbTATC IIPpoHccCa CTOJKHOBCHUSA IMPOTOHOB HWIIM HOHOB B

YCKOPUTEISIX.
15.9kcnepuMeHTHI O 00HAPYXKEHHIO Ddupa.

BKCHepI/IMeHT C ‘KHIAKHUM I'CJINEM.

\aN a
N\
h,

DICCHEDLEM EHT &

C WCUOKUM TeNUer

Puc.63 YceTrpoicTBo TUISt JKCIIEPUMEHTA c KUJKUM rejiueM.

Kaxk n3BecTHO, eciiv 3al0JHUTh KOJIOOUYKY KUIKUM F€JIMEM U TOMECTUTH €€ B
€MKOCTb C JKUJKUM TEJIHEM U OCBETUTh KOJOOUKY CBETOM, TO el HauMHaeT
UCTEKaTh M3 KOJIOOUKH. ODTOT MPOLECC MOXKET IMPOJIOJIKATHCS OECKOHEYHO
JIONT0, T.K. CYLECTBYET BCTPEUYHBIM IIOTOK T€JIMs, KOTOPBIM 3aIlOJHSET
KOJIOOUKY HpH OJAHOBPEMEHHOM HCTEUEHUH M3 He€. DTOMY SKCIEPUMEHTY
HaliieHo oObsicHeHue. S cuurtaro, yto kuakuil ['enuit 3Tr0 Ddupu mo moemy
MHEHHUIO TOTOKM Odupa pa3HONl IUIOTHOCTM TpU TEPECEUYCHUU HE
B3aUMOJEUCTBYIOT JIpyr C APYIrOM, a CBOOOJHO MPOXOAAT APYr CKBO3b ApPYTa.

[Ipu narpeBanuu Odupa B Kkoibouke, Odup pacmmpsercs, H3IMEHSET
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IJIOTHOCTh, YBEIIMYUBACTCA B 00bEME 1M UCTEKAET U3 KOJOOoukn. OKpyKaronuit
K0J1004Ky DPup, uMes: 00JIbIIYIO TNIOTHOCTh, CBOOOHO MPOXOJUT B KOJOOUKY.
[Ipemmarato  ycnmokHUTH dKcrepuMeHT. COeIWHUTH JBE KOJOOUYKH, Kak
MMOKa3aHO Ha PHUCYHKE, W HarpeBath B HUX Odup mo pasHomy. B mecre
nepecedyeHus Kojabouek OyayT mepeceKkaTbes y)Ke YeThIpe MOTOKa, HO U OHU He
OyneT OKasbIBaTh BIUSHHUE NPYr Ha Apyra. DKCIEPUMEHT MOKHO YCIIOXKHSTb,

COCOMHAA HO,IIO6HI>IM 06p330M BO3MOKHOE KOJTMYECTBO KOJOOUYECK.

Oonapyxkenue I¢pupa ¢ NIOMOLIbLIO THPOCKOMNA.

) —) 5 A
/ (:,f‘} ! G /'.“ w e € —) &I P

C NCMIULEIP 2 U PADC 2 I,

Puc.64 Cxema YCTpOMCTBA TS JKCIIEpUMEHTA c TUPOCKOIIOM.
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Bpammaronuiics MaxoBUK(POTOP-TUPOCKOIT) CIIOCOOEH CTaOUIU3HPOBATH
yrojl OpUEHTAlluu Tejla B IMpocTpaHcTBe. Hayka oOocHoBana JeiicTBUE
TUPOCKOIIa MOMEHTaM CHJIbI | MOMEHTOM HMIyJbca. M300pena 1jis onvcaHus
3aKOH U QopMyIibl, a Takxke OykoBkH M 1upepku. M Bc€ mmro kpuiTo. PoTop
KPYTUTBCSA, TEJNO JCPKUT OPHUEHTALMIO, 3aKOH W (QOpPMYJKH Bpojae Obl
pabotaror. Tonbko Bc€ 3TO GuibKHMHA TpamoTa. B aAeicTBUTENBHOCTH BCE HE
TaK, KaK BbIyMana HayKa.

Uto xe B JelcTBUTENbHOCTU? POTOp-MaxoBUK 3amoyiHEH DPUpOM A0
ynopa. IIpu packpydunBanuu poropa Dpup UCTEKAET ¢ TOpLa poTopa, a M0 OCH
BpalllCHWsI pOTOpa BTEKAET B pPOTOP JABYMS KOHYCHBIMH  BHUXPSMHU.
Crabunmuzauus MPOUCXOAMT 3a CYET YBEIUYEHHUS N€OMETPHUYECKHX DPa3MEpOB
poTopa, Kak MO JUaMeTpy, Tak M MO OCHU(KaHATOXOJELl C ULIECTOM).

3ajaya SKCIepUMEHTa MOATBEPAUTH CYLIECTBOBAaHUE BUXpEH DPupa 1o
OCH pOTOpa-MaxoBuKa. liIMeeM MaxOBUK, 3aKpEIIEHHBIN ¢ OAHOU CTOPOHEI. Bec
yem Oouiblile, TeM Jyuiie. iMeeM MexaHu3M packpyTkH, oOecnieunBaromuii 10-
12 TeICSIY 0OGOpOoTOB B MUHYTY. MIMeeMm KBa3uToueuyHbli MCTOYHUK (CBera C
peryJupoBKoil HMHTEHCMBHOCTHM (CBeToBOro mnotoka. W3 mpegsiayniero
AKCIIEPUMEHTa M  OKCIEPUMEHTOB 1O HWHTEpPPEpPEHLMH 3HAEM, 4YTO
B3aMMOJICUCTBYIOT D(UPHBIE TOTOKU PABHON IUIOTHOCTH. [l09TOMY M HYXHO
U3MEHATh HMHTEHCHBHOCTh (CBETOBOro ImoTtoka ucroyHuka Ceera. M3menss
MHTEHCUBHOCTh  TIOTOKa OT MCTOYHHUKA, JOO0OBEMCS TOro, 4To Jy4 CBETa

OTKJIOHHTLCA.

Oo0Hapyxenue IPpupa ¢ NOMOUIbIO IEKTPOPOPHOII MALIIUHBI.
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Puc.65 Cxema oOHapyKeHUS CHJT B3aUMOJICHCTBUS 3apsKEHHBIX YaCTHIL.

C moMomibio ABYX AMEKTPO(GOPHBIX MaIlIuH OyJeM CO37aBaTh MOJISI OJUHAKOBO
3apsOKEHHBIX U PAa3HO 3apsDKCHHBIX Tell. UyBCTBUTENBHBIM JTATYMKOM Oyaem

(uKCUpOBaTh HM3MEHEHME JIaBJICHUS B OOJACTH MEXIy TelaMU 10 Mepe
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YBEJIMYEHUS! BEJIMYMHBI 3apsiia Ten. [laBnenue Oyaer msmeHarbcsa. Uto Oyxaer
TOBOPUTh, YTO IJIOTHOCTh O(upa MEXIy Tenamu Toxke MeHsercs. Otcroaa

QJICKTPOCTAaTUICCKOC BSaHMOHeﬁCTBHe YUCTO MEXaHUYCCKOC.

O0Hapy:xeHHe 110 B3aUMO/IeiCTBUIO IPOBOJHUKOB C TOKOM.

Puc.66 B3anmozeiicTBre NPOBOJHUKOB C OPTOAOKCAIbHOU TOUKH.

Dites pOMALLTH, 2/

=

ssell p e} (4 Lom:c(naé/w(ﬁr(.-wc)

Puc.67 PeanbHoe B3aMMOICHCTBHE HpOBOI[HI/IKOB OCHOBaHHOE Ha pPa3HOCTH JABJICHUS
Ddupa.

C IIOMOIIBIO YYBCTBHUTCIILHOI'O JaTynKa JaBJICHUA OIIpCaAcIsICM
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JAaBJICHUCMCIKIY MMPpOBOJHHUKAMHU C OJHOHAITpaBJICHHBIMHU u
Pa3HOHAIIPpaBJICHHBIMHU TOKaMI/I.HpI/I OJHOHAIIPABJICHHBIX TOKaX HOaBJICHUC

OyZeT MeHbIIIE, YeM pa3HOHAIPABICHHBIX.

Oo0HapykeHHe MOCPeICTBOM $1/IEPHOT0 B3PbIBA.

B

Puc.68 HHLII71 pHB.

B saape atoma HeT HHMKAaKMX CUJIBHBIX B3aUMOJACHUCTBUU. fAnpo paspspkeHHas
Odupnas obnacTh(my3sIpéKk Bo3ayxa B Boje).Korma HeHTpoH paspymiaer sty
00J1acTh, OKpyxaromuii Ipup ycTpemisiercs: TyJa, CTOJIb CTPEMHUTEIBHO, UTO
co3maércsi orpomHoe naBieHue. Odup mnepexoauTr B CBeT, KOTOPHIi
BBITAJIKMBaeT DPup U3 LIeHTpa B3pbiBa. DPup yBiekaeT armochepy. Cozmaéres
yaapHasi BOJHA. T.K. TPaBUTAIMOHHOE M MarHUTHOE Mosie 3emun-DQPUpHbIC
oOpazoBanusi, T0 DPup yCTpemIsisiCh K IIEHTPY B3pbIBa, a MOTOM M3 IEHTpA,
HapyILIaeT 3TU MOJs U KaK CIEJCTBUE HapyIIaeTcs CBs3b, paboTa mpuOOPOB U

T.II.
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Oo0napy:xenue Jdupa B3pbIBOM rpemMyueil CMecH.
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Puc.69 Cxema oOHapyxenus Ddupa B3ppIBOM IpeMydeii CMeCH.

Nmeem TpyOy. B menTpe »Toil TpyOBI pacmojaraercst mapoBas €MKOCTH B

KOTOPYIO 3aKayaHa Trpemyuas CMeCh-BOJAOPOA+TKHUCIOpoJ. CTEHKH €MKOCTU
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TaKOBBI, YTO TPU B3pbIBe HE paspymiarorcs. [1o kpasim TpyOBI pacmonararoTcs
JAaTYUKUA CIOCOOHBIE 3a(UKCHPOBATh IBMKEHUE Bo3ayxa. [Ipu B3phIBe JaTynku
MOK&XYT JBW)KCHUE BO3IyXa BHYTPh TpyObl. [louemy? Bce xummueckue
pEaKIMK MPOUCXOMIST B CICICTBHH OOMEHAa XUMHUYECKUX JIEMEHTOB D(UpoMm.
YroOBl BCTYNUTh BO B3aMMOJICHCTBUE HYXHO BBIPOBHITH IIOTHOCTB
IPaBUTALMOHHBIX TOJEH MPOTOHOB. DTO JocTUTaeTcs b0 otnauei Ddupa B
OKpy>Kalollee MpOCTPAaHCTBO, JIMOO TOromeHneM Ddupa U3 MPOCTPAHCTBA.
[Mpomykt B3pBIBa Boga. E€ MIOTHOCTH BHIIIE IUIOTHOCTH BOJOPO/Ia M KHCIOPO/a
B JIeCATKH pa3. B atom ciydae Ddup Oepércst u3 mpoctpancTBa. [[BuxeHue

Odupa K B3pbIBY U YBICUET B IBIKEHUE BO3/IYX, UTO 3aUKCUPYIOT JATUUKH.
16. dTansl pasBuTUA peajbHoOl BeesleHHOIM.

Ha Puc.68 wu300paxeHbl »HEPreTUYECKUe YPOBHU H3IYYEHUS AaTOMOB

XUMHUYCCKHUX 3JICMCHTOB.

1-i1 ypoBeHb-paioquana3oH U3Jy4eHHUs;

2-1i MUKPOBOJTHOBBIN;

3-it mHpaKpaCHBI;

4-11 BUTUMBIN CIIEKTD;

5-ii ynbTpaduoIeTOBBIN;

-1 peHTr€HOBCKHIA;

/-1 Tamma.

B cBsi3u ¢ 3TUM J07KHO OBITH 12 3TanoB pa3BUTHA-TBOpEeHUS BceneHHOM.
KitoueBas pons orBogutcst Ddpupy-HenpeprsiBaoit Cpeze, U3 KOTOpoid Bcé

COTBOPCHO.
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Puc.70 DHeprerndeckue ypoBHA aTOMOB.

1-ii Jran. Onykryauun HenpepsiBoit Cpenbl-Odupa. Ha sToM 3Tarne,
npuMepHo 8 ¢ HeOosbmuM TpoiieHToB Ddupa nepenuio B CBET. [IBwkenus,

Kak TakoBoro, He Obuio. [Tomumo mepexona Ddupa B CBET obpaszoBbiBannch

OJICKTPOHBI U ITO3UTPOHBI.
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Puc.71 ®aykryarus miioTHOCTH Ddupa.

Wrak, koHeuHbIi pe3ynbrat paykryaunu-nossuics Goton(CBET) u nveittpuno.
CBET 3TO Ta XKe
HenpepsiBaast Cpena, Ho B npyrom kadecte. M3 CPE/IbI ynaneno neuro, 4ro
Eil coBeplIeHHO HE HYKHO U 3TO HEYTO COCPENOTOYECHO B HEHTpuHO. CBET He

CMeIIUBaeTCsa C DPUpPOM U COCpPEeNOTauynMBaeTCs B IEHTPAIbHONH 00JacTH
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00BbEMa 3aM0JHEHHOTO HC.
Heiitpuno B koHeyHOW craaum QuiykTyaruu 3amemisieT HenpepbiBHYRO
Cpeny(HC) wu, 3a cuér Bpamenus, co3gaét Buxpb W3 HC wu ctaHoBHUTCS

DIIEKTPOHOM:

DO At

— Heurpuwug

")/ 1€ /s '/— "ff:} 77

Puc.72 DnexrpoH.

2-i1 JDran. Co3manue BcelleHCKUX TOTOKOB ABMXKYyIIerocs Ddupa. Ha atom
sranie CBET, CKOHLIEHTpUPOBABIIKCH B IIEHTPATILHON 00JacTH, BBIITYCKAET JBa
JOKeTa W packpyduBaeT Ddup 1o Bcemy o0beéMy Oyaymiedt Beenennoit. Emé 8,
¢ HeOompImuM, mpoiieHToB Ddupa mepexonut B CBET uHa sTomM sTame w3

HEUTPUHO HOPMUPYETCS TyIHEUTPUHO, a U3 HUX MIPOTOHBI U HEUTPOHBI:
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Puc.73 ly»neiitpuno.

HOCTpOeHHe KpHCTaHHquCKOﬁ peHIéTKI/I IMPOTOHA MPOUCXOJUT U3 CICAYIOIINX

DJICMCHTOB:

[locrpoernte
KpUueTRpAuz Koty F
[ poTOHA

cuxéml-"‘/f
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Puc.74 Cxema B3anMOICHCTBUS TyDHEHTPHUHO.
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Puc.75 Ilporon.

3-it Jran. Otan paccpenotouenus CBera mo o0bEMY Beenennoil B mecta rie
OynyT co3naHbl rajdakTUKu. CBET KOHIICHTPUPYETCS B OMPEICIEHHBIX MECTax,
HO B IMPOIIECCE TMEepEeMENIEHUs, T.K. JUISI 3TOTO HCIIOIB3YIOTCS DKETHI, emé &
¢ HebompImuM TiporieHToB Ddupa mepexonut B CBET. 3a mepBoie Tpu srTama

yacth ODdupa nepeuuia B CBET, uacte mepennia B HEUTPUHO U IO BCEMY
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00BEMY C(hHOPMUPOBATUCH SJIEKTPOHBI U MO3UTPOHBI, MPOTOHBI WU HEUTPOHHBI.
4-i1 Dran. DopMHUpoBaHUE BEIECTBA NIEPBOTO Mepuoaa Tabnuibl Meneneena.
CBET BemmycTuB ABa JpKeTa HarHeraer OQUP U AIEKTPOHHO-TIO3UTPOHHYIO-
MPOTOH-HEHUTPOHHYIO CMECh, B IICHTPAILHOW 005acTH (OPMUPYIOTCS aTOMBI
BOJIOPOJIa U Telisl, KOTOPbIe BBIOPACHIBAIOTCS IO JKBATOPY B MPOCTPAHCTBO.
JlaHHBIM 3Tall HAYMHACTCS OJHOBPEMEHHO BO BCEX OTBEAEHHBIX MECTaxX
Bcenennoit. Ddup mnepemenmuii B CBET otBoauTcss B Giusinexaiiee
IPOCTPAHCTBO U (popMUpPYETCs B BUJIE IIapa(Te e 8 ¢ HeOOJIbIIUM MPOLIEHTOB).

I'anakTtuka H3J1y4dacT TOJIBKO B panoanara3oHe.

910 IMPOUCXOOUT IMMPUMCPHO TaAK:

Puc.76 IIpumepHo Tak, Ha KaXXJIOM 3Tare, MpoUCcXo1ui npouecc GoOpMHUPOBAHUS BEIIECTBA B

JDKETax.

Tak IIPOUCXOJNT BILIOTH 10 8 Orana.
Jloka3aTenbCTBO CylIecTBOBaHMsA 4eTBEpTOro Ortama: Haiinena mnepBas
rajakTHKa HaxoAsAlasics Ha IIEpBOM JTale pa3BUTHS. Takas TralakThKa
M3JIy4aeT TOJIbKO B PaAUOIHANa30He, a U3IIYYECHHUE B IPYTUX AUAIla30HAX, B TOM
YHCJIE M BUAUMOM €I He JIONUIO 10 3eMiu. JlaHHas rajakThKa HaXOJUTCS Ha
MaKCHUMaJbHOM paccTOsSHUM OT 3emud. B Oyaymem po 3emun  A0HAET
WU3JIydeHHE M B BUAMMOM  JMAIla30HE, HO NPEABAPUTEIIBHO  JTOMIET

B MHKPOBOJTHOBOM : [59]
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www.membrana.ru/particle/8256 [59]

Puc.77PaanoraiiakTuka u3iiyqaroias TOJbKO B Paauo JHana3oHe.

5-# Jran. PopMHpoBaHUE BELIECTBA BTOPOTO Neproja Tabnuibl MeHaeneesa.
JIKeTbl BBIMYCKAIOTCA B SKBAaTOPUAJIbHOM 30HE. B neHTpaibHyl0 007acTh
3acachIBaeTCsl DPUp, JIEKTPOHHO-TIOZUTPOHHAS CMECh, NPOTOHBI, HEUTPOHBI,
BOJIOpO, Tenuil. B HOBYIO 5KBaTOpHAIbHYIO 30HY BBIOPACHIBAIOTCS 3JIEMEHTHI
BTOPOTO U MEPBOrO IMepuoja. 8 ¢ HEOONBIIUMIIPOIEHTOB JDdupa NEeperuio
B CBET. [lajmakTWka W3JIy4aeT B paguOJIMaIla30HE U B  MHUKPOBOJIHOBOM.
6-if DTan. DopMupoBaHUE BEIIECTBA TPETHETO Meproa Tabauisl MeHaeneena.
[NanakThKka W3Iy4aeT B paguo, MUKPOBOJHOBOM U MH(pPaKpacHOM uaria3oHe.
JlokazaTelbcTBa CYIICCTBOBAHHS 6 Dramna:[60]
Jlanékue ramakTUKW, KOTOPbIE HE U3JIY4YalOT €lI€ B BUAUMOM JHAIla30HE.
OHM wu3IydaloT B MH(QpPaAKpacHOM, MHMKPOBOJHOBOM a paJuojxara3oHax.

www.membrana.ru/particle/17282
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Puc.78"anakTuku U3nyyaronme B paaruo, MUKPOBOJIHOBOM M MH(PpaKpaCHOM JHarna3oHax.

7-H Jrai. dopmHUpOBaHUE BEILIECTBA YeTBEPTOTO IIepUoa.

HOHOJ’IHI/ITCHBHO K IICPBBIM, I'aJIaKTUKA U3JIY44aCT B BUAUMOM AHUAIIa30HC.

Puc.79 JIBa mxera HarHEeTarOT 3JIEKTPOHBL, IPOTOHBI U AJIEMEHTHI U3 KOTOPHIX (OPMUPYIOTCS

QJICMCHTHI CICAYIOLICTO Mepruoaa.
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Puc.80 IIponiecc HarHeTaHUs 3aKOHYEH, JIPKEThI HCUE3al0T.

8-Jran. ®opmupoBanue 3BE3N U MIaHET. B 1ieHTpanbHO# 001acTu oOpasyeTcs

KBa3ap, BHYTPH KOTOPOTro (POpMUPYIOTCS 3BE3/bI U TUIAHETHI U BHIOPACHIBAOTCS

B pyKaBa. Ha »Tom »srame mnosBisieTcs rpaBuTaliad B OCHOBC KOTOpOﬁ JCKaT

CBETO»3¢upHbIe IOTOKH.

Puc.81 Ilpouecc popmupoBaHus raJakTUKU CO 3BE3TAMHU.

Puc.82 KBazap momoraromuii 38€31aM HarHeTath Dup u hopmupoBath cBou CeTo-

DdupHbIEC TOTOKH.

9 Dran. PopMuUpOBaHUE BEIIECTBA MATOrO MEPHUO/IA.

[NanakTrka HaYMHAET U3JTy4yaTh U B yibTpaduoiere.

10 Iran. ®opMupoBaHue BENIECTBA IIECTOrO MEPUO/IA.
lNanakTrka HAYMHAET U3Ty4YaTh U B pEHTTE€HOBCKOM Juamna3oHe. Ha

3aBEPLIAIOIIEN CTAUU ATOroATana HaxoauTcs: Beenenunast.
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JlokazaTenbcTBo [61]:

Puc.83 Tamaktuka TymanHocts Awnzapomensl. Ilepexon K ciexyromemy  3Taimy

CYILICCTBOBAHUA.

TymanHOCTh AHIpOMeEbl, KOT/Ia Jejall ATH CHUMKH, HaXOJujach B Hauaje
JECATOr0 JTara pa3BUTHSA, 00 3TOM TOBOPUT YBEIMYCHHUE HHTEHCUBHOCTH
PEHTIEeHOBCKOTO u3iayueHus. [locTteneHHo OyAyT MOSIBISTHCS HOBBIE 00JacCTH
PEHTI€HOBCKOTO M3JIYYEHHUsI, IO MEPE TOr0, KaK 3TO M3IydeHUe OyAeT JOXOAUTh
10 Hac. B koHIe Bcs ramakThka OyJeT BHJHA B PEHTICHOBCKOM JIHAaria3oHE.
Camas O6nm3Kasi K HaM TajlakTUKa, T.K. U3Jy4aeT B PEHTTC€HOBCKOM Juaria3oHe
MHTCHCUBHEE yem Anapomensi[62].

www.membrana.ru/particle/12746

Puc.84 Camas 6in3Kasi K HaM rajgakTHKa, T.K. BCSI U3JIy4aeT B PEHTI€HOBCKOM JHara3oHe.
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11 Jran. P@opMupoBaHME BelIECTBA CEAbMOro mnepuoaa. VMIMEHHO K HeMy
u nojnonuia Bcenennas. [Manaktuka OyAeT W3JIydyaThb U BraMma JIuaras3oHe.
Kak aro 0yner npoucxoauts? [IpumepHo tak: Uto oxunpaer 3emmto u CosHue?
Kazamock Ob1 BCE JODKHO OBITh HEM3MEHHO BO BekHM BekoB. Ho... Jloka3zaHHBIN
dakr, yTto 3emisid H3ITy4YaeT BTamMMma Juana3oHe. OJTO JOKazal TeJIeCKOI
MPEIHA3HAYEHHBIA  CJIEAUTh 3araMMa  Bcenobllnkamu — Bceenennou.  Ero
NEPUOJUYECKUA HAMPABIAIOT B CTOPOHY 3e€MJIU U OH 3adUKCUPOBAN U3ITyYCHUE
BraMMa JAuamnasoHe wuaymee ot 3emun. @Dakr, BO3MOXKHO, MaJo
MpUMEUATENIbHBIA U HE 3acily’KUBarolUMid BHUMaHUS. OJHAKO HEOOXOIUMO
MIOCTOSIHHO MNPOBOJUTh MOHUTOPUHT 3TOrO M3JIy4deHUs. ECIM MHTEHCUBHOCTH
Oyzer HapacTaTb, TO JEJ0 MaxHET Kartactpodoil s kKu3HU Ha 3emiie. Bce
MIOHUMAIOT, YTO ramMMa u3JlydeHHe yobeT Bc€ xuBoe. He cpasy, a mocTeneHHo,
nmo Mepe Hapacrtanus. COynercsa mpenckazanHoe borom B HoBom 3aBete u B
«OtkpoBenun» Moanna borocinosa. bynyt mupoBsie A3Bbl, MOPbI, OJTHH BUIBI
OyJIyT MHTEHCHUBHO Pa3MHOXAThCS, a JPYrMe BHIMUPATh, IMOKA BCE HE BBIMPET
Ha 3emue. [lorom 3emust B3opBETCA HOBOM. «lIpumer xxe nenp ['ocnonens, kak
TaTh HOYBIO, U TOTJa HeOeca C IIyMOM MPEUIyT, CTUXHH KE, Pa3TOPEBIIUCH,
pazpymiarcsa, 3eMJisi M Bce Jeia Ha Hel cropsat.» 2-e¢ Iletpa 3.10. 3emus,
B30pPBABIINCH, NepeTsasHeT Marepuro oT ConHia u cranet 3Be3goi. Ot ConHua
octanetcd map 3anoyiHeHHbli CBETOM.U Takue npuMepsl B HAlIEH TralakTUKE

yxxe umerotes[63]: www.membrana.ru/particle/10312

Puc.85 Poxnenue 3Be3151 U3 IIAHETHI.
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[Tpumepnsbiii cuenapuii 1190tana: bonee 27000TeIic. jeT Ha3ax 3a mpeneaaMu
Hameil raJakTUKd Cc(OpMUPOBaHBI JBa MY3bIPS B KOTOPBIX HAXOJISATCS

3JIEMEHTHI ceibMOro repuoja [64]: www.membrana.ru/particle/4564

Puc.86 ITy3blpu Halell rajakTUKY U3Ty4aroliie B raMmma Jinana3oHe.

[Ipouecc, BeposiTHO, yxe Hayancd. [[Ba JkeTa HarHeTaroT 3T JJIEMEHTHI
B MIPUAEIbI TATaKTUKU. OJJHOBPEMEHHO HJIET MPOIECC NEPEX01a 3B€3/1 U MIaHET

B HoBrle.

MarepuajioMm HUKe OATBEPKAACTCH JaHHbIH BbIBO/.
YepHas abIpa HaLell raJJaKTUKU 1eMOHCTPUPYET NPU3HAKHA
BO3pAacCTaIoleil aKTHBHOCTH. [65]

http://www.astronews.ru/cqi-bin/mng.cgi?page=news&news=7802

Tpu peHTT€HOBCKMX KOCMUYECKHUX TeJIeCKOoma, HaXOIAIIUXCs Ha OpOuTe,
OOHAPYXUJIU YBEIUYCHUE YUCIIA PEHTT€HOBCKHUX BCIBIMICK, HAOIIOJAIOIIINXCSI
Ha 0OBIYHO CITOKOMHOM uepHoit nbipe (Y1), nexarnieit B ieHTpe Haei

rajakTuku MiieuHbIN IIyTb, B PE3YJIbTATC AOJITOCPOYHOI0 CICIKCHUA 3a OTUM
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00BEKTOM. YUCHEIC B HACTOAIICC BPCM: IbITAOTCS BBISICHUTD, SABJIACTCS JIN

TAaKOC ITIOBCJICHUC qI[ MieuHoro ITYTH HOPpMAJIbHBIM, HO OCTABABHINMCA JO CHUX

ILLUSTRATIONS

X-RAY FROM CHANDRA

IIop HCE3aMCUYCHHBIM H3-3a 0COOeHHOCTEM MCTOAUKHN CJICKCHHUA 3a OJOTHM
O6’beKTOM, HJIM K€ OTHU BCIIBIIIKK YYaCTHUIHUCH B CBA3KW C HCIABHHUM OJIN3KUM

MIPOXOXKJIEHUEM TAaMHCTBEHHOTO, OOTaTOTO IMBLILI0 00BEKTA.

OO0benuHuB UHGOPMAIMIO, COOPaHHYIO B pe3yJbTaTe JOJTOCPOYHBIX
HaOJII0IaTeNIbHBIX KaMITaHUKM TIPH ITOMOIIM KocMudeckux oocepBaropuit HACA

«Yaugpa» u XMM-Newton, ¢ JaHHBIMH HaOJIOJACHUHN, TPOBEACHHBIX IIPHU
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nomou crnyTHuKa «CBU(T», aCTPOHOMBI CMOTJM MOAPOOHO OTCIEAUTH
aKTUBHOCTb cBepxmaccuBHON YJ[ MieuyHOro myTtu Ha HNpOTSHKEHUU TOCIEAHUX
15 ner. Ora cBepxmaccuBHas YJI, u3zBectHas kak Crpenery A, BECUT YyTh
MEHbIIIE, YeM 4 MWUIMOHA «COJHID. PEHTr€HOBCKHE JTy4d HCIYCKAIOTCS MpU

naaeHuy Ha Y /I packaieHHOro rasa.

B HOBOM mHcclie1OBaHUM, MPOBEACHHOM TPYNIION ACTPOHOMOB BO TJIABE C
I'abpuanem Ilontn u3 HMHcTtuTyTa BHE3eMHOM (u3uMku oOmiectBa Makca
[Inanka, ['epmanusi, coobmaercs, yto YJI Ctpenen A pazpaxaiach TpUMEpPHO
OJHOM SIPKOW PEHTIC€HOBCKOM BCIHBIIIKOM KaXIbl€ NECATh IHEN BIUIOTH 0
Hactymiennss 2014 1., korma dacTora BCHBIIIEK HEOXUAAHHO BO3pOCia
IIPUMEPHO B JECATH pa3. ITO yBEIWYEHNE YACTOTHI Benblek Ha Y/ Mueunoro
IIyTH COBIIAJIO II0 BPEMEHM C IPOXOKIECHHEM MUMO 3TOW U]/l TaMHCTBEHHOIO
o0bekTa, nonyuyusmiero Hazpanue (G2. CHavasla MCCIENOBATENNd JyMajH, YTO
3TOT OOBEKT SBJISETCS BCErO-HABCErO ra30NbLICBBIM OOJAKOM, OJHAKO B XOJ€
JTanbHEHIMX HAOMIONEHUNH OOHAPYXKHUIOCh, UYTO OOBEKT MOYTH HE H3MEHUJ
dbopmy npu npubnkennu Kk YJI, U3 yero ydensle 3akatouniiu, 4To G2 MOXET

MpCaACTaBIATh coOoM 3BC31y, HAXOIAINYIOCA B KKOKOHC)» U3 IIbLIH.

B nacTosiiiiee BpeMsi yueHble HE MOTYT OJTHO3HAYHO CKa3aTh, UMEETCS JIU
Mexay mnpoxoxaeHueM oobekta G2 Mmmo UJI Crpeneny A u yBeaudeHHUEM
YaCTOThl BCTBIIIEK HAa HEW NPUUYUHHO-CIICICTBEHHAS CBSI3b, TTOCKOJIBKY
CYIIECTBYET psJ albTCPHATUBHBIX OOBSCHEHHUH pocTa akTUBHOCTH Y]]
MieyHoro myTH, KOTOPhIE paCCMAaTPUBAIOT TAKOE YBEIMYEHUE aKTUBHOCTH KaK
oOmyto ansg MHorux YJ[ ocoOeHHOCTh, KOTOpas MOXKET ObITh O0YyCIIOBJIEHA,
HanpuMep, U3MEHEHHEM CHUJIbl 3BE3HBIX BETPOB, KOTOPBIE IYIOT CO CTOPOHBI
MACCHBHBIX  3B€3]l, MOCTABISAIONMIMX MaTepuan s «nutanusy Y.
12 Dramn. 3aBepuieHue Bcex mnpoieccoB Bo Bceenennoil. CyaHblil J1€Hb.
[Tonsenennie uroros. CoctaBieHUe HOBOM MPOrpamMMBbl, JJ1si HOBoM BceneHHoi.

IN'ocnonp ycramu E3nper ckazan: «M060 Bek moTepss CBOK FOHOCTh, U BpeMeHa
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MPUOJIMIKAIOTCS K CTAPOCTH, TaK KAaK BEK pa3/iel€H Ha JIBEHAMNATh YacTeH,

U JICBATh YaCTCH €ro M IMOJIOBHHA JICCATON YacTH YK€ MPOILIH, U OCTaETCs TO,
YTO TIOCJE TMOJOBHHBI AecsaiTtor wactu.» 3 Esmper. 14-10, 11, 12. CormacHo

Ta6J'II/II_[BI XUMHNYCCKHUX 3JICMCHTOB MGHI{CJ’IGGB&, IIOYTH BCC JJICMCHTBI HICCTOI'O

nepnoaa CTa6I/IJ'II>HI>I, KpOMC IIOJIOHH:A, aCTaTa W paaOHAa. 210 roBOpUuT O TOM,

YTO MPONUIO YK€ MHOro OOJbIIE€ MOJOBUHBI AecsATod 4yactd, T.e. 10 Ortan

CyICcCTBOBAaHUSA BCCJ’ICHHOﬁ, IMPAKTHYCCKU, 3dKAHIYNBACTCA. IIo oxoHYaHUM BCe

QJICMCHTLI ICCTOTO IICPpHOOa 6y,HYT ctabunbHbel. Ha COBPCMCHHOM 3JTalIC BCC

AJIEMEHTHI CEIbMOr0 NIEPHOJIA HE CTAOUIIBHBI U HE CYUIECTBYIOT B npupoze. 11o

okoHuanuu 11 Drtama Bce >SJIEMEHTHI CCAbMOI'0 IICPpHOJaa 6YIIYT CO3aHbl

W CTaOMJIbHEI.
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