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«Du3uKa rpsasmu»

Bomme6Huuila Bepuaxa nmpobupaace 1o X0J0JHOH, TEMHOI Tie-
mepe, TPUBEIYHO HAIIETITHIBAA B CBOM KPUCTAJUI 3aKJIWHAHUE.
JlyHyB Ha KaMeHb, KaK ecyid OBl OHA C/IyBajia CEMeHa C Of[yBaH-
YHMKa, OHA MpoOyAwIa B KPUCTAJUIE OCAEMUTENbHEIN KpacHBIH
CBET, 03apUBIITHH OKPYKABIIHNE €€ MIMUCTHIE CKAJEL

[Ipoiizs ellle HEMHOTO, OHA OKa3aach Tepesi BXoaoM. [Ty Th
eif mperpagwia Gosblmas AepeBAHHAA ABEpb, YKpeIUIEHHAsd
IMMUPOKUMH JKeTe3HBIMU 6pychaMu. B pe3koM cBeTe KpHCTAal-
Jla OHa HalUIa BEPHYIO PYYKY — TOJICTOE KOJBIIO U3 YEPHOTO
weye3a. OHa MOTAHYIIA 3a KOJBIIO, HO IBEPH HE MOAAMAach: OHa
6p1a 3amepra. Hailiga kpaii ABepu, Bo/meGHHMIIA 3alyCTHIIA
TAJBIIE B Y3KYI0 METh MEXAY ABEPHIO U OKPYKABIITHUM €€ KaM-
HEM ¥ HaIyTiaja 3acoB, CAeJaHHEIN 13 TOTO ke rpy6oro xkeme-
3a, 9TO U KOJbIIO.

BepuaHna CHOBa 3aTOBOPWIA C KPUCTAJUIOM TEM K€ YBEPEH-
HBIM HETPOMKWM TOJIOCOM, W OH CTaJ TIOCTENEHHO TEMHETb.
Yepes HECKOMBKO CEKYH/ OHA BHOBb OKa3aiachk B abCOMOTHOM
TeMHOTe. BcTaB HampOTHMB 3acOBa, OHA MOJOKWIA KPHUCTAJUT
Ha JIaZIOHb U TIOJHEC/A €T0 K IBEPH, KaK MyYOK TPABH K MOD-
ne nomaau. Kora oHa pou3Hecia HECKOIBKO CIOTOB [PEBHE-
TO I3BIKa, Ha 3TOT pa3 6ojiee pe3KUM TOHOM, BHOBb TIOSBHJIICS
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CBET — TemNephb 3TO OBUI Y3KHii, cHOKYCHPOBaHHEIN KDPACHBIN
TyY0K WHTEHCUBHOTO YKapa. [[DOHUKHYB B Ielb, Jy4 Mpope-
3aJI 3aCOB, OCTaBJIAA Mocie ce6a KpacHO-OpaHIKeBOE CBEUEeHHE
pacCIUIaBJIEHHOTO JKejle3a. B BO3Ayxe pasiwicsad OCTPHIM 3amax
Ky3He4HOTo ropHa. CBET MCYe3 TaK e 6BICTPO, KaK MOABUIC.
OHa cHOBa MOTAHYJIA 33 KOJBIIO; IBEPh HEOXOTHO OTKPBUIACH.
[Ipu 3TOM C APYToiM CTOPOHHI, OT CIOKEHHOW M3 KaMEeHHBIX
T7BI6 JIECTHUIIBI, B PACHIMPHIONIMICS TIPOEM Hadajid mpoca-
YUBaThCA CBET W JKWU3Hb. BoJIeGHHIE TIPEACTOSIO TOTPY-
JUTHCA.

JTa KHWTa — O KOJ/IOBCTBe. B Heil pacKphiBarOTCA CEKpPeThl
HUCKyCCTBa BOMIIeOHUKOB U pacckasbiBaeTcsd, KaK HAyIUTbCA WX
UCTI0b30BaTh. KpoMe Toro, B Hell U3iaraeTcd UCTOPUA Maruu —
IMOBECTBOBaHHE O TOM, KaK BOJIIeOHUKH BHIBEIH M3 CBOHX Ha-
O6mrofleHUI 3a MMPOM 3aKJIWHAHUA, KOTOPble OHU HCHOMBb3YIOT,
U KaK cOBpeMeHHble BOMNIeOHUKN MPOJ0KA0T pa3pabaThiBaTh
HOBOe BOJIe6CcTBO AJiA TpeobpasoBaHUA MUPa MPAMO Ha HalINX
asax.

B coBpeMeHHOM MHpe Marvio HasblBalOT QU3UKOU, a KOII0B-
CTBO, KOTOPBIM 3aHUMAaIOTCA BOMIIeOHUKN — (pu3ukoil KondeHcu-
posartozo cocmonanus. [Ipesx/ie yeM Mbl TOTOBOPHUM O 3HaUeHUH!
9THX CJIOB, f IOMKEeH TpeAyNpeJuTs Bac 06 oflHONH 0coOeHHOCTH
aToli KHUTH. Kor/ia BbI y3HaéTe, KaK MCIOAb30BaTh TO WIH HHOE
3aKIMHaHWe, TPOU3BOANMOE WM JlelicTBHe MepecTaeT Ka3aTbCA
BaM Bomie6HbIM. OHO CTAHOBUTCA TIpo3andecKuM. OObIIeHHbIM.
Cxyunbwm. TakoBa IjeHa Marudeckoro sHaHWA. UTo6kl BHOBb 06-
pecTy cnocobHOCTh MOpakaThCA TaK, KaK BbI MOpaKalHuCh, KO-
r/la BaM TOJIBKO TOKa3bIBaau 3TO BOIe6CTBO, TpebyeTcsa MHOTO
TIPaKTUKH U TePIeHUS.

Ha npoTsaxeHUn 6omblileii YacTH HCTOPUM — U Jlayke Ha IaMs-
TH HbIHE KUBYIUX JIOfleil — UCTOPHUA, KOTOPYIO Bbl TOJABKO 4TO
TPOYMTANH, OTHOCUIACH K 7KaHpPYy (paHTacTUKU. ECIM BBl MOTIA
JIOCTaTh U3 KapMaHa KpHCTaJL, CIOCOOHBIM OCBETUTD Mellepy Mo
BalleMy kelaHWIo, TYT, HECOMHEHHO, MTPONCXOJWIO HeUTO BOJ-
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me6Hoe, a Bbl ObUTH KONAYHOM. OHAKO B HAIlIX THU 3TO JielicTBHe
CTaJio COBepIIeHHO MPo3aniecKM: TaKOU KPHUCTa/Ul Ha3bIBaeTca
CBETOIMOZIOM; HaykaB Ha BBIK/IIOUATENb, BBl MyCKaeTe uepe3 Hero
2leKTpUUeCcKUH TOK, ¥ OT 3TOTO MoABAAeTcA cBeT. JlazepHbIil 1U-
0J1 — TOe KpUCTaJLI — UCITycKaeT UHTeHCUBHBIU CBET, U, eCJTA ero
choKycUpoBaTh, OH MOeT pa3pe3aTh TBep/plii MeTaul. Celiuac
BaM, BepOATHO, KaxeTcsd, UTO Bac oOMaHy/IU. B HCMONb30BaHUM
cBeTofiMOAHOTO QoHApPHKa HET HUKaKou Maruu. CBeTOAMOAHBIHN
doHapuk — 3T0 ckyuro! B Maruu JOmKHO OBITb HEUTO HEMOHAT-
HOe, HeuTo HeusBecTHOe. CBeToANOAHble GOHAPUKNA HEUHTepec-
HbI, IOTOMY YTO OHM HaM 3HaKOMbI U TOTOMY YTO MBI — JI0 TOH
WM WHOU cTeleHW — MOHMMaeM, Kak oHM paboratoT. Ho eciu
OBl MOKHO OBUIO MOKa3aTh TaKOM (GOHAPUK UelOBeKy, KUBIIEeMY
B CpeJiHUe BeKa, OH, HECOMHEHHO, cuesl OBl ero Belllbio BOIe6-
HOM, TOTOMY YTO Jieskaljasd B er0 OCHOBE TeXHOJOTHA BhIXOAWIa
3a paMKH TpUBBIYHOTO. [IpH HAaAWYWUK AOCTATOYHOTO BpeMeHH
cpelHeBeKOBOMY UeIoBeKy MOHO ObUIO Ob1 0OBACHUTD 3Ty TeX-
Hosoruto. [Ipu 3TOM, IO Mepe Bce GOJbIIero 3HaKOMCTBA C Hel,
doHapuk nepectaBai Obl Ka3aTbcA BoMeOHbBIM. Ho B camoM i1
Jlelie OH TepAeT CBOU BoJie6Hble KauecTBa? Vau 5To BCero JUIIb
WUTIO3UAA?

Urobel yBUJETH BoJIIeOHBIE acmeKThl MPUBBIUHBIX Belleii,
HYKHO TIOTPYAUTHCA, HO 3TH acleKThl y HUX ecTh. PU3HKa — 3TO
TporpaMMa paljMoHaau3alui U Mo3HaHuA Mupa. MHoroe U3 To-
ro, 4TO HEKOT/la CUATAJIOCh BOMIIEeOHBIM, CTajlI0 Telepb YacTbio
noBce/JHeBHOCTH. Ho Hallle moHMMaHUe MUPa, KaK MpaBWo, pas-
BUBaeTcA IIar 3a [IaroM, ONMUpasaCh Ha yikKe UMerolhecd 3HaHUA.
AHEKIOT MOEeT OcTaBaThCA CMEIIHBIM BEYHO, HO «BbeXaThb» B He-
T0 MOYKHO TOJIBKO OfIMH pa3. 3aTo, eC/Id Bbl MOHATH aHEK/OT, 3TO
T103BOJIfIeT BaM MepecKasblBaTh ero IpyruM. Eciiu BhI [iefiaeTe 3TO
JIOCTaTOYHO yYMeJIO, TO TIPU HeOOJbIIOM Be3eHHUM 3TOT aHeKAOT
TIpoU3BeJieT Ha [PyTUX TaKoe e BlleyaTieHHe, KaKoe OH MIPOU3-
BeJl Ha Bac. To ke MPOUCXOAUT U ¢ BoaiiebcTBoM. [71aBHOe B Mo-
3HAHWU MaTru¥u MUpPa — U3ydeHUHU QUSHUKHN — MOCTOAHHO CMeAThCA
HaJl aHeKJ0TOM KocMHWUecKoro MaciiTaba. HaM He mpocTo moka-
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3BIBAIOT, KaK (OKYCHUK UCTIONHAET CBOI HOMep, a 00 BACHAIOT, Kak
ycTpoeH aToT ¢okyc. S Hajeroch, 9To, KOT/Ja Bbl BIlepBbIe II03Ha-
KOMHUTeCh C HEKOTOPBIMU U3 W/, 0 KOTOPBIX HJeT pedb B 3TOH
KHUTe, OHU CMOTYT BBI3BaTh B Bac 3TO OIlyllleHHe Boiime6CcTBa.
U gTo, KoTZa BBl IpOUUTaeTe 3Ty KHUTY, BBl OyZleTe IOHUMATh, OT-
KyZia B3fUIMCh 3TH UJieH, U OHU NOKaXyTcsA BaM 6ojlee ecTeCTBeH-
HBIMH. BO3MO3KHO, BaM TIpuieTca PWIOKUTh HEKOTOPbIe YCHIHA,
9TOOBI COXPAaHUTDH TO OIyIlleHHe Bollie6cTBa, KOTOpoe OHU BhI-
3BIBAJIM y Bac paHbllle, HO 3HAKOMCTBO C 3aKJIWHAHUAMHU MO3BO-
JIUT BaM MCII0/Ib30BaTh UX Ha 671aro Jpyrux.

IIpasuna kondoscmesa

Temnepb, pa3 Bbl ke peAyTpekAeHbl, MOKHO TOTOBOPUTD O BOJI-
mebHukax. Korza A ropopro o BosimieOHUKaX, A UMel B BUAY
BoIeOHUKOB BIIOJHE Kjlacchuueckux. Tex, KTO 3aHHMaeTCsa Ma-
rueii’. Ha Moii B3msiz1, Boe GHUKAaM CBOWCTBEHHBI CIEIy0IIHe
OCHOBOTIOJIaTamIIe YepTh — Ha30BeM UX «[IpaBUIaMu KOJI/I0B-
CTBa»:
1. BonmeOGHUKHM U3y4JarOT MUP.
2. Bonme6HHUKH MOHUMAIOT, YTO ABIAKTCA YacThI0 TOIO MH-
pa, KOTOPHBIH OHW U3yJaroT.
3. bmarogapsa cBoeMy pasyMy Bojlie OHUKHU 3aMedaroT CKPHI-
Thle 3aKOHOMEPHOCTH U CBfA3U, KOTOPBIX He BUJAT JPY-
THe.
4. 3HaHUA BOMIEeOHUKOB — 3TO 3HAHUA MpaKTUYeCKHe, MpHU-
KJIaJHbIE.
5. Bonnie6HUKXA MOTYT BbI3bIBaTh U3MeHEHHS MUpPa, HO TIPO-
H3BOJAT TaKHe U3MeHeHHd ¢ 3a00Toi o HeM (cM. 1I. 2).

" 51 He XOUy HCIIONL30BATh CIOBO «BebMEI» H3-33 €T0 ACCOLMAIIME C HC-
TOpHell mpecnefoBaHuii. [1of «BoMMeOHUKAMH» 37eCh TOAPa3yMeBalTCH
3aHUMAaIIHecs Marvei o4 10000 TUIIA U IPOUCX0KIeHU . — [Tpumeu.
asmopa.
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VHorja uccieAoBaHUA BOJIMIeOHHKOB MOTYT OBITH 0Opaso-
BaTelbHBIMU — Kak yue6a I'appu u I'epmuoHbl B «XorBapTce».
DeIBaeT, 4To Hccle[joBaHue NpeAcTaBideT cob0l MoadaluBoe
pasMbllUIEHHE — KaK 3TO CBOMCTBEHHO Peii u Moze B «3Be3aHbIX
BOWHaxX», MyJpelaM KJIacCHYeCKUX AAOCCKHX TeKCTOB HaIlofo-
oue «UKyaH-1I3bl» WIH CBEPXbeCTeCTBeHHO OfapeHHBIM MacTe-
paM 00eBBIX HMCKyccTB Bpofe KaTapel M AaHra w3 3MHYeCcKOro
Tellecepraia «ABaTap» . YacTo Hccie/loBaHie TpUHUMaeT $op-
MY SKCHeAUIHH, IIyTeNIeCTBUA 110 MUPY — KaK 3TO IIPOUCXOAUT
c l'sHgansdom Bo «BaacTenuHe konell», MopraHoit u MepiuHoMm
B JIEreH/laX apTypoBcKoro nukaa wind TeHap u 'efoM B Kinaccu-
YeCKHX poMaHax o 3eMHOMopbe Ypcyisl Jle I'yuH. Bo MHOTHX co-
BpeMeHHbIX IpEMepax Bo/IeOHUKOM ObIBaeT CBepXbecTecTBeH-
HO TaJaHTIUBGIN yueHbll. CeepiieHua /loka bpayHa B ¢puibmax
«Hazapz B Byaymee», Puka B «Puke u MopTu» 1 lokTopa Kto npu-
TIACHIBAIOTCA HAYYHBIM JOCTH)KEHUAM, HO HCIIOJIb3yeMble MU
TEXHOJIOTMHU HACTOJbKO IMPEBOCXOAAT IOHWMaHHEe OCTaJbHBIX
nepcoHa)keil U 3puTend, 9To Oojblle MOX0KH Ha Maruw. Eciu
BHUMAaTEeIbHO NlepeyruTaTh 3TOT CIIACOK IPUMEPOB, CTAHET ACHO,
qT0 «[IpaBria BoaeOHUKOB» HeABHO NpeAIIoaralT CylIlecTBo-
BaHWe OJHOr0 Ba)KHOT'O HeIVIaCHOro mpasuia — «IIpaBuia OyH-
TapcTBa»:

Bonuwebruku noHumainm, umo npasuna cyujecmsyiom Oas
mozo, umobsl ux Hapyulame.

BamiAHUTe ellle pas Ha IATH ¢ TOJI0BUHOH NIPaBWI BOJIILIeOHH-
KOB M 3aMeHUTe CJIOBO «BOJIIIeOHUKH» Ha CJIOBO «y4eHble». [1of-
XOZIWT, He npasBaa nu? bonee mosTHYecku oTo cHOPMYyAHPOBaHO
Jbx. k. @pa3epoM B €ro JIETOIMUCH MarndyeCKux NpaKTUK 107 Ha-
3BaHHeM «30J10Tad BETBb»:

* Avatar: The Last Airbender (B poccHiickoM IIpokaTe «ABarap: JlereHza
00 AaHre») — My/lbTCEpHa, BRIXOAUBIIHHI B 2005-2008 rT. K 0ZIHOMMEHHO-
My GuibeMy JlxeiiMca KaMepoHa OTHOIIEHHS He UMeeT. — [Ipumeu. nepes.
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B ocHose Kak mazuu, mak U HAyKuU Jiexcum meepoas eepa 6 no-
pdok u eduroobpasue npupooHbix AeaeHull. .. Kak mazus, mak
U HaQyka OmMKpblearom nepeod mem, Kmo 3Haem npuviuHsl seujetl
U MOJ#Cem NPUKOCHYMbCS K MAlHbLM NPYHCUHAM, NPUBOOAUUM
6 JsudiceHue 02POMHBLLL U CTLONCHBLLL MeXaHU3M npupoosl, nep-
cnexmuebl, kaxcyusuecs 6e32paHuUHbIMU .

OTH cnoBa Ppa3epa ONMUCHIBAIOT CBA3b MEXK/y Marmel U Ha-
yKoii. Ho Ko/iZIoBCTBO — 3TO 0COOBIM BUJI Marvu, 0coObIii BUJ Ha-
yku. U y Hero ecTh cBoe Ha3BaHWe — QU3NKA KOHJEHCUPOBAHHO-
T'O COCTOSTHHSA.

Mazua ucmunnbix umeHn

3oosorusA HW3ydaeT ;KMBOTHBIX. BOTaHMKa H3ydyaeT pacTeHHS.
A uro usyudaeT ¢usuka? Ee HasBaHHe NIPOUCXOUT OT JpeBHerpe-
gecKoro 1a guotxl) (ma gucuku), 4To 03Ha4YaeT «ecTeCTBeHHOe».
OHO NM03aMMCTBOBaHO M3 Ha3BaHUA cOOpHUKA paboT ApucToTe-
51 o pusndeckoM Mupe. OfHAKO 3TO He CAMIIKOM-TO IOMOTaeT
oIpeZieIUTh 0671aCTh, 0 KOTOPOI WeT peub, CKOJIbKO-HUOYAb TOY-
Hee. BO3M0OXHO, HAWIYYIIKi OTBeT 3aK/auaeTca B TOM, 4To pu-
3UKY OIpeZIeIAI0OT He CTONbKO Te ABJeHHs, KOTOpble OHa U3yJaerT,
CKOJIbKO Te YHUKaJbHble MeTOJbl U MHCTPYMeHTHI, KOTOpble OHa
ucnonbsyeT. ['pybo rosops, 3TH WHCTPYMEHTHI JeJATCA Ha TPH
rpynnel. Kak npaBwio, Kax/plii KOHKPeTHbIM QU3HK CHelraiy-
3UpyeTcd MWD Ha OAHOMN U3 HUX, XOTA /A MOJyIeHUA UCKOMBIX
3HaHMH O ecTecTBEHHOM MHpe HeobxozuMa coBMecTHasA paboTa
BCeX TpeX.

OTH TpU KaTerOpHUHM MWHCTPYMEHTOB — 3TO 3KCIepHUMeHT, Bbl-
qycjAeHusaA U TeopuA. PUSHUKU-DKCIIEPUMEHTATOPbl HCCIeAYIOT
NoBe/ileHre MHpa, CTaBA MpaKTHUecKue ONbIThl. Kakumu 65l oKc-

: [lep. c anm. M. K. PrixiiuHa. 1TUT. 10: @pazep Juc. . 30710TasA BETBb:
HccnepoBanue Mardy U peuru. 2-e usg. M.: ITonutusgat, 1983.
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TpaBaraHTHBIMH ¥ MaJIOTIOHATHBIMU HU CTAHOBWINCH HAIllK Hay4-
Hble TEOPUH, OHU Beer/a A0/KHbI JaBaTh IpoBepsieMble Ha OIbITe
npe/cKasaHud. JTU NpeJcKa3aHUA MOTYT OBITb NMOATBep K/eHbI
WIH OMPOBEpPTHYTHl MyTeM HabOMIo[ieH!il: BOMNeOHUKH He H30-
OpeTaroT 3aKIMHaHKA, a U3y4yaroT ux. Tam, rie Mbl BUAUM B CBOUX
BBIMBIIUIEHHBIX paccKa3ax O BoJIIeOHUKaX, KaK OHU BBIyYUBAIOT
CBOM 3aKJIMHAHWA, OHU HeU3MeHHO Jle/IaloT 3TO MyTeM Habiroze-
HUA 32 caMUM MupoM. Hampumep, B «ABaTape» HeKOTOpbIe JIF0LH
o61afjat0T BPOXKAEHHOM CIIOCOGHOCTBIO OKasblBaThb Maruueckoe
BO3/lelicTBHe Ha BOAY, KOTOPOH UX MpeJKy HaydYWINUCch, Habmogas
3a BnuAHUeM JIyHbI Ha IPWIKUBHI U OT/IUBHL.

CrieriaJuCThl 10 BHIUUCIUTENBHON QU3HKe CO3at0T U UCIIBI-
TBIBAIOT KOMIIbIOTepHbIe MOJIe/I MUPa. B Takux MozieNiAX AB/IeHUA
MOTYT IIPOUCXOJUTD B Gojlee peryaupyeMbIX YCIOBHUAX U ¢ 60ib-
Imeli 9acTOTOH, YeM B 3KCIlepUMeHTaXx, IPOBOAUMEIX B pealbHOM
Mupe. OaHaKo NMpu aToM PU3NKHU, paboTamuie ¢ YUCIeHHBIMH
MOJIe/IIMH, JO/LKHBI ObITh yBepeHHI, UTO Te 06/aZatoT BCeMHU Cy-
IecTBeHHBIMU CBOHCTBAMU peaTbHBIX aHA/IOTOB.

PU3NKU-TEOPETUKHU TOXe paboTaroT ¢ MOAeNMU pealbHOCTH.
Ho, ecu BeIMUC/INTeNHN O6BIYHO NIPeioYUTAI0T Hanbosiee TOUHbIE
MOJIe/IH, TeOPeTUKHU, KaK IPaBIWIO, IBITAIOTCA HAMTH MPOCTeHNIYIO
Y3 MoJiefielf, OTpaKaroluX CyTh TOTO WIM MHOTO fBjieHus. Teope-
THKY Hy’KHO HayYUTbCA BUETh UCTUHHYIO CYIHOCTD Belllei; 3TOT
npollecc, HECOMHEHHO, JIeKUT B caMOM cepztie 1r060i Maru.

CaM A TeopeTHK, XOTA Takike paboTaro B TeCHOM COTpyJHHYe-
CTBe C 3KCIepUMeHTaTOpaM{ U BBIUUCAUTENMU. DTO PYKOBOJ-
CTBO 1O COBPeMeHHOMY KOJIOBCTBY HallMCaHO C TOUYKU 3peHUf
TeopeTHKa — 0TYaCTH IOTOMY 4TO 3TO MOl TOUKa 3peHHs, a 0TJa-
CTH IOTOMY 9TO KHUTaM TaKOT'0 Po/ia CBOMCTBEHHO CBOJUTh CIOK-
Hble UCTODUU K caMod cyTHU. TeopeTHKU COUMHAIOT aHAJIOTHH,
6acHu. Ho, Kak cKasal MHe OJHaK/Ibl KoJUlera, IoKTop fHc XeHke,
MaTeMaTH4ecKas MoJie/lb — 3TO CaMblii CHIbHBIN BU/J, aHAJIOTUH,
IIOTOMY 4TO OHa He MPOCTO COOTHOCHUT ABJIEHHUA CO 3HAKOMBIMH
06CTOATEIbCTBAMU: OHA TaK¥e M03BOJIAeT HaM ONKCaTh, IpHUeM
BecbMa MoApo6HO, KakK Te e ABJeHuA OyyT NPOUCXOAUTH B HO-
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BBIX, HE UCIIBITAHHBIX Ha OIIbITE CUTyallUAX. 3aTeM dKCIIepUMeH-
TaTOpbl MOI'YT IPOBEPUTH 3TH ABJIEHUA U Y3HaTh, BeAyT U OHHU
cebs Tak, Kak Ipe/cKasblBaeT MoZesb. 3a49acTyi0 BHavyale IIoaB-
JIAIOTCA ONBITHBIE HAOMIO[eHUA, U Teopusa — «0acHA» — CTPOUTCA
Ha MX ocHoBe. IIpeAnono:KuM, Ipe/cKasaHua MOJelIu MOATBEp-
JKJaroTcA Ha OIbITe, IpUYeM ITOBTOpPAEeMBIM, IIPOBepAeMBIM 00-
pasoM. OTo IpuzaeT yoeAuTeIbHOCTH IIPe/II0N0KeHHIO, UTO IIPO-
CThbIe 3JIeMeHTEI, BollleAllie B 3Ty MoJie/lb, cofiepkaT B cebe CyTb
AsneHua. TeopeTuueckasa Qusrka dacTo ObIBaeT ONMM3Ka K Mare-
MaTHKe; pasJuuuie MexZy HUMU BO3HHKAeT U3 paspbiBa MeKAY
MaTeMaTH4ecKOl MOJellbl0 — WleaJbHOM M Tpe/cKasyeMou —
Y peasbHOCTbIO, 3alyTaHHBIM MHPOM, KOTODBI MBI OIIyIlaeM
Ha onbiTe. TeopeTnueckad (pU3HKa — 3TO COUYMHEHHe MOBeCTBO-
BaHUH, JelaroliX MaTeMaTHIecKre MoJie/id Ooiee TTOHATHBIMH.
PaboTa TeopeTHKa Beeria HalloMHHasIa MHe Maruio HCTHHHBIX
uMeH. Bo MHOruX KynbTypax, oT JipeBHero Erunra 10 HBIHEITHUX
XaKepoB, CyLlecTBOBajla U CYLIECTBYeT HWeA O TOM, YTO 3HaHHE
HWCTHHHOTO UMeHH CYIIHOCTH JaeT BIacTb Haj Hell. [IpekpacHBINA
TIpUMep TaKOoro IpeAcTaBleHHA B ykaHpe (oHTe3HW Aal0T KHWUTH
¥Ypcynsl Jle I'yviH 0 3eMHOMOPbBE, KOTOPBIE CUMTAIOT IIEPBBIM IIPH-
MepoM JINTepaTypHOro [0BeCTBOBaHUA, B KOTOPOM BOJIIIeOHUK
ABJIAETCA ITIaBHBIM I'epoeM, a He BTOPOCTENIEHHBIM IIEPCOHaKEM.
B mupe 3eMHOMOpbA BOAMEOHUKH ydaTcsa Maruy, NpUCIyIIABa-
ACh K MMpY U y3HaBad HCTUHHble HMeHa Belleil. [loBceHeBHbIE
Ha3BaHUA, KOTOpble MBI HCIIONb3yeM JJiA 0003HaueHUA Belleil, —
BCero JIMIIb APJABIKM, KOTOpPble Mbl HaBellMBaeM Ha HHX, 9YTOOBI
Has3blBaTb UX B pasroBopax. B 3eMHOMoOpbe OHHM Has3bIBAHOTCA
00MXOAHBIMHA UMeHaAMH, HO KpOMe HHUX Y KaJ0l Belly ecTh UC-
TUHHOE UMA. [0BOPAT, 4YTO 3TU UMeHa [IPOUCXOAAT U3 A3bika co-
3udanud. Hanpumep, unTarenb ysHaeT, UYTO UCTUHHOE UMA KaM-
HA — «TOK». Kor/ia B pasrosope ¢ IpyTMMH Mbl Ha3blBaeM Belllb ee
00MXOAHEIM UMeHeM, HeuTo TepsAeTca B iepeBofie. Koraa g roBo-
PIo «<KaMeHb», B MOEM CO3HAaHWHU BO3HUKAIOT OIIpe/ie/IeHHbBIE acco-
LMalluK, KOTOPBIX HeT Y JPYTHX Jiofeii. Moa HeBecTa JIOMAHUK
00BACHIWIA MHe 3TO0 cefyouuM obpa3oM. Eid Ha3BaTh HCTUH-
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HOe UMA Bellld, HUYTO He MOKeT N0TepAThCA B IepeBojie IIPOoCcTo
II0 oIIpeJie/ieHNI0; y Jio00ro Apyroro 4eiopeka OyaeT To ke abd-
COJIIOTHOE TIOHMMaHWe 3HadyeHnd 3Toro cosa. [loaToMy BHOTHE
eCcTecTBeHHO CBA3bIBaTh MICTHHHBIE HMEeHa € 3akIMHaHuAME. Kak
rapaHTHUpOBaThb abCOMIOTHOe NMOHHMMAHHE B OTCYTCTBHE CaMOTO
npeaMera? Korga f roBoplo «kaMeHb», 1 MOTY UMeTb B BUJY Ka-
Koe-HUOyAb 6omnee obiee cBOMCTBO, MPUCYIee BceM KaMHAM. Of-
HAaKO, YTOOBI IIPOM3HECTH UM «TOK», MHe HY’KHO cHaJdasa IOHATh
CYIIHOCTD KaMHA.

VicTiHHBIE UMeHa ObIBalOT U y Jofieii. B rpadpuueckom poma-
He «HeBUMMBIE»" YeIOBeK, CTAHOBANIMIICA MaroM, ZIoJKeH TIPU-
HATH Marudeckoe UMA. [Ipy oaToM O4eHb cepbe3HO NpeAylpekia-
10T, 9YTO IIOAXOAWUTL K BRIOOPY MMeHH HH B KOeM ciydae Helb3f
JIETKOMBICJIEHHO: UM#A Ollpefie/ifeT JTUIHOCTb. Y MeHA ecTb JpyT,
penurua KoToporo TpebyeT obpaliarbea K IpaBefHUKY IPU Bbl-
6ope MUMeHU HOBOpOKAeHHOro. CYuTaeTcs, 4To NpaBefHHK CIo-
cobeH MOIyYUTh HeKoe MUCTHYecKoe TOHMMaHHe CyTH pebeHKa
¥ JaTbh eMy COOTBeTCTByIollee MMA. Ha pasHBIX oTalnax yKU3HH
gejioBeka, 110 Mepe ero pasBUTHA, TOT ke IIpaBeJHUK JaeT eMy
HOBble UMeHa. VIMA JeliCTBUTeIbHO MOKeT OIlpe/ie/IATh HeKOTOo-
pBle aclleKThl }KU3HHU YeloBeka. Moe cobcTBeHHOe UMA — PelhKC
@nuKep — 3BY4YUT abCypAHO W IIpHBJIeKaeT BHUMaHHWe; A IIOHe-
BOJIe 3a[yMbIBAOCh, Pa3BWIMCh JIW Y MeHA CaMOoro M0/, ero BINA-
HHeM 3TH JepTbl. Ho BoszelicTBe UMEeHH MO;KeT OBITh U Oosee
cepbe3HBIM. B HcciefoBaHuM, poBefleHHOM B 2012 roxy, 6buio
YCTaHOBJIEHO, YTO [IPH PACCMOTPEeHUH OJJMHAKOBEIX 3aABIeHUH Ha
COMCKaHHWe JO/KHOCTH B HaydHOM y4UperkJeHUH 3adABIeHHd, 110-
JaHHBIe OT JIALA KaHAWJATOB C KEeHCKUM HMeHeM, OLleHHBaloT-
cA HWKe, 9eM IIoJaHHbIe OT MYKCKOI'0 MMeHH, U 3TO CYMUTAeTCA
JOCTaTOYHEIM OCHOBaHHWeM /I HasHadeHUd CyllleCTBeHHO boree
HU3KOH 3apruiaTel’. Jlake B HallleM MUpPe UMA — 3TO He TIPOCTO
IIPOU3BOBHEIN APJIBIK.

* The Invisibles (1994-2000) — cepHA KOMHKCOB [0 ClieHapuAM IIoT-
JiaHzackoro nucatend I'panta MoppucoHa. — Ilpumeu. nepes.
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TeopeTUKM H3y4alOT He caMU CYIIHOCTH, a MOJENH CYI[HO-
creii. [IpeacTaBuM cebe, UTO HEKU TeOpPeTHUK OJHaX/bl Gpoca-
eT CBOU XpycTaJIbHBIH IIap C JIeCTHUIBI cBoell 6amrHu. TTocKomb-
Ky [Iap MPONUTaH MOTYIleCTBeHHOM Marueii, oH He pasbuBaeTcd
npu nafieHnd. Ho TeopeTHKy Hy»KHO 3HaTh, KOTZla OH JJOKaTUTCA
J10 HUA3Y, YTOOB! BBI3BAHHBIH Opesl MOT CBOeBpeMeHHO NoAo0paTh
ero’. B MrHOBeHHe OKa OH pelllaeT MOCTPOUTh MaTeMaTHIECKOe
ypaBHeHHe, Moflellipylolllee KadeHHe IIapa [0 CTylleHbKaM, UC-
TOJIb3YAl 3aKOHHI ABMkeHNsA HbioToHa. Ho oH He GyzeT NmbITaThb-
¢l BKJIIOUUTL B MOZle/lb BCe acmeKTrl puandeckoro mpoiiecca. I1o
Bcell BepOATHOCTH, OH MPeANON0XKHT, YTO IIap KaTHUTCA MO CTy-
neHbKaM 6e3 TpeHHWsd, NpeHeOpexeT CONPOTHBIEHHEM BO3ZyXa
U He CTaHeT YIUTHIBATh BO3MOYHOe BOSHUKHOBEeHNe HeCHIbHBIX
MIOPBIBOB BeTpa, TOTOMY UTO MX HeJIb3f JOCTOBEPHO Npe/icKa3aTh.
Haiu TeopeTHk 6yZieT HaZieATbCsA, UTO pe3yAbTaT Ipoliecca — KOTo-
PBIi OH TOUHO MOKeT BEIUMCIUTD B CBOel MozienH, — 6yJieT cooT-
BeTCTBOBAaTh PeaJbHOCTH, B KOTOPOii OH OKaxeTcs, OpocHB CBOU
map. «XpyCTaJbHbli Iap» — 3TO 0OMUXOAHOE UM, BOT 3TOT KOH-
KpeTHBIH 1ap, a MaTeMaTH4ecKas Moflellb — UMA UCTHHHOe, Hjle-
anbHOe, He 3aNIATHAHHOe pealbHOCThI0. EC/IN BB TOHAIN MaTeMa-
THYecKoe BblpakeHUe, Bbl IOHMMaeTe ero B TOUHOCTH TaK e, Kak
TIOHUMaeT ero At000H Apyroil denoBek, Ha KaKOM Obl A3bIKE BbI
HU TOBOPW/IH. /IBa IUTIOC IBa paBHO YeThIpeM, KaK 65l 3TO HU OblI-
Jio 3amucaHo. B Moziennd HeT HUKaKUX MPUOIMKeHWit; Tpubiike-
HUA TIOABJIAITCSA NIPU Nlepexo/ie 0T MoJieiN K peaTbHOCTH. Bormpoc
0 TOM, «CylllecTByeT» JIi MOJleflb, ABNfAeTCA IpeAMeTOM 0KeCcTo-
yeHHBIX Qpunocodckux Aebatos. Ein oHa cyliecTByeT, He OyeT
Ype3MepHBIM IIpeyBeInueHneM cKa3aTh, YTO 3TO CyllecTBOBaHHe
BBI3BAHO MIOHMMaHUeM MoJe/H. YToObl BUIeTb MUP C TOUKH 3pe-
HUA PU3NKa-TeopeTHKa, HYKHO HayUUThCA CJIBIIATh UCTUHHBIE
VMeHa: HayuWThCA BBI3bIBAThb M3 HeOBITHA cOBeplleHHble MaTe-
MaThdeckre Mojenu. VICKyccTBO COCTOUT B YMEHWH BbIOHpPaTh

*
Kaxk Ml 3HaeM U3 TOJKWHA, OpJbI BCErZa pajbl ABUTHCA Ha IIOMOIIb
B CAMBIH HYXKHBIH MOMeHT. — [Ipumeu. aesmopa.
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IpocTelilivie MoJie/id, OTpakaroliie cyTh uaydaemoro. ITpocToTra
BakHa: KapTa B MacmTabe 1:1 6yzeT abCcoat0THO TOYHOMH, HO B TO
7Ke BpeMA abcomtoTHO Gecnose3Hoi, TOTOMY UTO B Heli He 6yzeT
HUKaKUX yTIIPOLIeHU.

PusnKa — 3T0 HabOp WHCTPYMEHTOB, KOTOpPble MOKHO ITIpHU-
MEeHHUThb K YeMy YTOHO, OT HeBHIMMO MaJIoro /0 Hello3HaBaeMo
6onpmoro. Ho BHUMaHMe BolnieOHUKa cocpe/loToueHo Ha 6onee
KOHKpPeTHOM 06acTH, Ha TOM, 9TO eCTh 3/lechb U ceifuac. Mexay
KpalHOCTAMH JISKUT cpeluHHasA 061acTh — TOT 3HAKOMBIH MUD,
B KOTOPOM MBI JKHBEM.

Y cpedunnoii o6racmu ceou o6viuau

Bce paszenbl GU3NKU 3aHUMAIOTCA BelllaMU BIOJHe BOJIIe6GHbBI-
Mu. KocMosioru usydaroT posk/ieHue U KU3Hb BeesleHHOMH U npej-
CKa3bIBaIOT ee cyAb0y. ACTpoDU3HUKH CIyIIAI0T rPaBUTallHOHHBIE
BOJIHBL, YTOOBI YC/IBIIIATh CTOIKHOBEHUA YepHBIX AbIp. Te, KTO 3a-
HUMaeTca QU3UKON YacTHI], BO30OYKAal0T KBAaHTOBhIE TOJIf, CO-
3/laBas 3/eMeHTapHble YacTHUIlBl, KOTOpbIe /0 3TOr0 HUKOT/Ja He
perucTpupoBaInch. Bo Becex 3THX 06/1aCTAX UCHONb3yeTcs Belu-
KOJIeTTHasA Marus, ¥ UM TOCBALIeHO MHOKeCTBO IPeBOCXOJHBIX
KHUT. OZIHAKO MeK/Jy KBAaHTOBBIM MUKPOKOCMOM U BCEe/IeHCKUM
MaKpOKOCMOM CyIlecTByeT cpeAWHHaa obiacTb. OHa He MeHee
Bonme6Ha, HO ee MaruA NpUHUMAaeT JpyrHie — 3HaKOMble HaM —
dopMbl, ¥ TIO3TOMY Hay4HO-TOMyJAApPHbIe KHUTH Mo Oobllei
gacTU 00XOJAT ee CTOPOHOH. TeM He MeHee 3TO caMas KpymHas
obnacTb GU3UKHM, B KOTOPOii paboTaeT OKOJI0 TPeTH BCeX Hcciie-
JIoBaTeed.

VisyueHue cpeAuHHOH 061acThU — 3T0 (QU3NKa KOHJEHCHPO-
BAHHOT'O COCTOSIHWA. JTO QU3UKA TOrO, YTO MBI BUAMM BOKpPYT
Hac, U3yueHHe MaTepuu — CTYCTKOB BelllecTBa, KOTOpble MOYKHO
B3ATb B PYKH, — U UX ONHCaHUe BIUIOTH O KBAHTOBOM 06acTH,
13 KOTOpol OHHU poxjaroTcs. Kak ussecTHo, Bonabdranr IMaynu,
OJWH U3 co3JaTellell KBaHTOBON MeXaHUKH, Npe3pUTeNbHO Ha-
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3piBajl QU3NKY KOHAEHCHMPOBAaHHOIO cocTosfAHUA Schmutzphysik,
«(HU3UKOH rpsA3H». DTO Ha3BaHHe IIPeBOCXOJHO OMMIChIBaeT UCKYC-
CTBO KoJiZioBcTBa. Ha MoO#M B3I, MOXKHO CKa3aTh, 4TO OMKaii-
mas poACTBeHHMIIAa PU3UKU KOHJEHCHPOBAHHOTO COCTOSHHAA —
aTO QU3MKa 3/IeMeHTapHbIX YacTUIl]. BayKHO MOHKMMATh CXO/CTBA
U pasiuuua MeXJy 3TUMHU AByMA AUCHUIUIMHAMU. DieMeHTap-
Hble YacTHIIbI, KOTOPBIMH 3aHUMaeTcs BTopas U3 HUX, — 3JIeKTPo-
HBI, IPOTOHBI U TaK Jlajiee — MOHO BIIOJIHe 060CHOBAHHO OIIpe-
JIeTUTh IPUOIN3UTENBHO CIe[yIoIUM 06pasoM:

OneMeHMAapHAas Yacmuya Modcem Cyujecmeosams cama no cebe
8 KOCMUUECKOM 8aKyyMe U He Moxcem Obimb ceedeHa K Opyaum
obsexmam, obaadarouyum mem dice c8olicmaeom.

DNeKTPOH COOTBETCTBYET 3TUM KpuTepusaMm. OfIHAKO aTOM UM
He COOTBETCTBYeT, TaK KaK, XOTA B HEKOTOPHIX CJyJasx OH MO-
eT CyIlecTBOBaTh caM 10 cebe, OH COCTOUT U3 IPyTHX 00HEKTOB
(371eKTPOHOB, MPOTOHOB U HEUTPOHOB), TakKke 001aJat0IUX 3TUM
cBolicTBOM. [TpOTOH, B CBOIO 0Yepe/lb, COCTOUT U3 TPeX KBapKOB,
HO KBapKH He MOTYT CyIleCTBOBATh MO OT/IEIbHOCTH, TaK YTO OHA
He SABJISAIOTCA 37eMeHTAapHBIMH YacTHUI[AMH B CMBICIIE TIPHUBe/IeH-
HOT'O BBIIIE OTIpe/ieNieHHns.

du3NKa Xe KOH/IEHCUPOBAHHOTO COCTOSHUSA M3ydaeT TO, YTO
BO3HUKAET TPU B3aUMOJIeICTBIHM MHOKeCTBa 3IeMeHTapHBIX Ya-
cruil. Eci 3To Tak, He CBOJMTCA JIM OHA MOMPOCTY K QU3HKe 3J1e-
MeHTapHBIX JacThIl? B 3Toit KHUTe s MocTaparwch yOeauTh Bac,
9TO 3TO He TakK. Eciu 661 y QU3UKN KOHZIEHCUPOBAHHOI'O COCTOM-
HHUA OBLI IeBU3, OH ObUT ObI TAKHAM:

LJenoe 6onbiue, uem cymma cocmasaaowux e2o uacmetl.

BOBMO}KHO, CaMyH BaHYH WIUIHCTPAllUKO 3TOrO IMPpHHIIHUIIA
JAA€eT MOBEAEHHUE YaCTHUIl B MaTEPHHU — Ha MOH B3TJIA4, HEHTpaJb-
HBIM 2JIEMEHT BoJjimebcTBa PeabHOCTH. Korma JJIEKTPOH JIETHUT
CKBO3b KOCMHYECKHI BaKyyM, Yy HEro €CTb OoIllpefejieHHadA Mac-
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ca, oleKTpUYecKHuil 3apA] U MarHUTHOe Toje (Tak Ha3blBaeMbIH
«CIIHH~»). JTH ONpe/ie/iArolie CBOHCTBAa YHUKAIbHEL U1 3/IeKTPO-
HOB, 1 BCe 2JIeKTPOHBI O[JUHAKOBEL. EC/IN 3TOT 3/7IeKTPOH IonajaeT
B BellleCTBO, OH B3aUMOZIeliCTBYeT ¢ PYTAMH YaCTALIAMH, HaX0/A-
IMUMHCA B 3TOM BelllecTBe, B COOTBETCTBUH C IPaBHIaMH KBAHTO-
BOM MeXaHHWKH. [Ipy 5TOM ero cBolcTBa U3MEHAIOTCA; IIOCKOIBKY
BCe 2/IeKTPOHBI UMEIOT OJWHAKOBYI0O Maccy, oTa JacTHlia yike He
MOskeT OBITh 3/IeKTPOoHOM. bosiee TOro, oHa yike He MOiKeT ObIThb
2JleMeHTapHOH 4acTHIlel: oHa IpeBpanlaeTca B «dMepLKeHTHYIO
KBasW4acTHLy», LleJloe, KOTopoe OoJblle CyMMBI COCTaBIIAIOIINX
ero JacTeu.

UTo6Bl 06BACHUTDH, KaK 3TO MPOUCXOAWUT, A TepedpasUpyro
U3ANIHYI0 aHalIOoThi0, KoTopyio mpodeccop Jssug Ix. Muwnep
NIpe/UIoKWI 1A oODbACHeHWA NOBeAeHUA ONHON W3 aleMeHTap-
HbIX yacTul] — 6030Ha Xurrca. [TockonbKy npodeccop Munep
YIOMHHAJ, 9YTO [I03aHMCTBOBAJ ee OCHOBHOMH 00pas u3 QU3NKH
KOH/IeHCUPOBAaHHOI'0 COCTOSHNUA, A HaZleloCh, 9T OH He OyZeT Bo3-
paxaThb NPOTUB BpeMeHHOTo Bo3BparTa 3Toro joira. Ilpeacrabb-
Te cebe, 4TO B MOJypa3pylleHHbIN GalbHBIM 3al 3aK0JIZ0BaHHO-
ro 3aMKa HaOWIOCh MHOKeCTBO OXOTHHKOB 3a IPUBHJEHHAMH,
0 yeM He [oJ|03peBaeT IpU3pakK B KPy:KeBHOM kabo, 6e33a00THO
IUIBIBYIIHI BOJb 110 KOPHAOPY, Aep:ka MoJ MBINIKOH coOCTBeH-
HYI0 OTpy OJIeHHYI0 To/IoBY. [Ipu3pak BIUIBIBAeT B 31, M BHEe3alHO
Ha Hero oKa3bIBaloTcA obpallleHbl Bee B3MIAAB (M COMHUTE/IbHEIe
HM3MepuTelbHble Tprbopsl). Tonma, 1o aToro pacceaHHasd Mo Bee-
My 3aJy, CKaIUVInBaeTcsa BOKPYT Hero. K HecdacThbio 714 IpU3paKa,
OH TOXOX Ha TIpUBU/IeHNe U3 KHUTH «[loayHOuHbIH cag Tomar
TO ecTb He crocobeH OeclpenaTCTBeHHO NIPOoCcayuBaThCcAd CKBO3b
nrofield. Ero cKopocThb pe3ko nazaeT, U eMy NPUXOAUTCA IIpoTal-
KMBaTbCA CKBO3b TOJIITY OXOTHUKOB, KOTOphIe HUKAaK He MOT'YT eTo
chororpapuposaTh. Macca npuspaka yBelIHMYHABaeTca — B TOM
cMBbICIe, YTO JJIA NIPUJaHuA eMy YCKOpeHHsa TpebyeTca Gosbliee

" Tom’s Midnight Garden (1958) — AeTckuii poMaH OuIHNIH [Tupe. —
Ilpumeu. nepes.
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ycuiue, yeM KOTIZIa OH JieTes 110 KOPUJOpY: Telepb HY)KHO CABH-
HYTb C MecTa He TOJIbKO eT0, HO ¥ OKPY KaroIy0 ero To/IMy. YTOObI
HeCKOJIbKO NPUOIU3UTD 3Ty aHAJIOTHIO K HACTOAIIUM KBaHTOBBIM
CTPaHHOCTAM pealbHOCTH, MOKHO BOOOpa3UTh, UTO NMpPU3paK Be-
JeT cebs Tak ke, kKak B ¢uibMe «HoBble mpuKIoueHusa buuia
u Tepa» (Bill & Ted’s Bogus Journey, 1991): oH He NpoTalKUBa-
eTcA CKBO3b TOJIY B CBOel MCXoAHOU GopMe, a moodepe/IHO Bee-
JfieTcA B Tesla Jifofiel, NepeckakuBas M3 OfHOro B Apyroe. Ero
CKOpPOCTb Bce paBHO HafaeT, a adpdeKTUBHAA Macca Bo3pacTaer,
HO B 3ajie Tellepb HeT HUYero, MoX0kero Ha UCXOAHOTO MpU3pa-
Ka; TeM He MeHee, KOT7la OH HaKOHell BbIOupaeTcs Ha Teppacy, OH
BHOBb obpeTaeT cBoli H3HauaNbHEIN BUJ. Korzja alekTpoH Haxo-
JUTCA B BelllecTBe, OH U3MeHsAeTCsA, OJHAKO OH MOXKeT BbLIeTeTb
13 BelllecTBA M CHOBA CTaThb 3/ieMeHTapHOH JacTuileil.

Jlpyruie sMep/KeHTHbIe KBa3W4acCTUIIBI He UMeIOT aHaJoroB
cpeay a/leMeHTapHBIX yacTull. Hanpumep, eciu cBeT nepeaeTce
a/leMeHTapHbIMH 9acTUIIAMH, KOTOPBIe Ha3bIBaloT pOTOHAMH, TO
3BYK He MOjkKeT ObITb ONKCAH 3/eMeHTapHBIMHU YacTULIAMH, TaK
KaK OH He MOJKeT Cyl|eCTBOBaTb B BaKyyMe. [IOCKONbKY 3BYK —
aTO BUOpalMsa, OH He MOKeT PaclpOCTPaHATbCA B OTCyTCTBHe
cpenl. Ho B BelllecTBe OH paclpoCTPaHATHCA MOXem, U TOTAA eTo
TOK€ MOYKHO IIPe/ICTaBUTh B BH/le SMep/KeHTHBIX KBa3U4acTHll,
HasbplBaeMbIX GoHOHaMM . BosBpamjasch k aHajoruu Muiepa,
Ha 9TOT pa3 OJHOMY W3 OXOTHHMKOB 3a NPHUBUAEHHUAMH MPOCTO
Ka)KeTcsl, UTO OH «OI[YTWI HeKoe IIPUCYTCTBHEe», U OH PaccKasbl-
BaeT 06 9TOM OXOTHHUKY, cToslleMy pagoM. CoceJl mocjieZHero,
yCJIBIIIaB 9TU CJI0BA, TMepelaeT UX Jajblile, U BCKOpe CJIyX pac-
IpocTpaHaeTcd 10 BceMy 3aiy. Berofy, KyZa ZOXOAUT 3TOT CIIyX,
ToJINa cJBUraeTcAd IJIOTHee, kak 6y0mo TaM ecTb NpU3paK — XO-
T HUKAKOTo NpHU3paKa TaM HeT. YIUIOTHeHHUe TOIbI BefeT cebd
KaK OObeKT, IMeIoIIMi Maccy: OHO OKa3blBaeT CONPOTHUBIEHHE

* HekoTophle (JU3HKH IpPe/IOYHTAIOT HA3HIBAThH (JOHOHBI HE KBAa3HYa-
CTHUIIAMH, a KOJUIEKTUBHBIMH BO30y:xeHUAMHU. fI He Jesar 37leck 3TOTO pas-
uuud. — I[Ipumey. aemopa.
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BO3/IeHiCTBHIO, U3MeHAIIeMy ero CKOpoCTb, B TOYHOCTH Kak ¢o-
HOH. BelllecTBO, He cofiepikallee HUKaKUX KBa3U4acCTHI], MOKHO
CUMTaTh aHAJIOrOM KOCMHYeCKOro BaKyyma A (U3UKH KOH-
JeHCUPOBAHHOTO COCTOSHMSA, BeJlb BAKyyM — 3TO IIPOCTO OTCYT-
CTBHe dJIeMeHTapHbIX 9acTull. HarmaaHbli npuMep AatoT $GoHO-
HbL. VIX MOYXHO CUMTaTh BUbpalueil aToMOB B KpUCTaJlle; Korja
KpHCTaJUI OXJIaXKJaeTcsA, aTOMbl BUOPUPYIOT MeHbllle U (OHOHBI
rcyesaroT. Korza B kpHcTajle He ocTaeTca HU OfHOTO GOHOHA,
OH HaxOJWTCA B COCTOAHMU HaWMeHblllel SHepruu, Tak Hasbl-
BaeMOM OCHOBHOM COCTOSIHMM. Korzia Bbl TOBOpUTe B KPUCTAJLI
CTIIOKOWMHBIM, NIPUBBIYHBIM T'OJIOCOM, BBl coobllaeTe eMy aHep-
THI0, TeM caMbIM Bo36yxk/aa BUOpalHi0 ero aTOMOB U BbI3bIBas
13 HeObITHA GOHOHBI. ICX0/A 13 3TOr0, MOKHO NPe/JIOKUTD Cile-
Jyiolllee onpejie/ieHue:

OMepOnceHMHAA K8A3ULACMUYA MOXCeIm CyUyecmeosams cama
no cebe gblule 0CHOBHO20 COCMOSHUSA MAMePUAna U He Modcem
6bimb cgedena k dpyzum obsekmam, obnadaroufum mem dice
ceolicmeom.

OMepKeHTHBIe KBa3UYaCTHLIbI He MOTYT OBbITh CBe/IeHbl K JJ1e-
MeHTapHBIM 4YacTHIlaM 6e3 MOoTepU CyllecTBeHHOH 4acTH 3TOTO
ONMCcaHUA: NIpeJcTaBbTe cebe TOMIY, B KOTOPOI Bce IPUTHCKUBA-
I0TCA APYT K APYry, YTOObI pacc/abllIaTh CAyX O MOABJIEHUU TIpU-
3paka. PasymeeTcs, 3Ty CUTyallil0 MOKHO ONMCATh B TepMUHaX
VHAWBH/yalbHbIX OXOTHUKOB 3a NMPUBHJEHUAMH, HO NPH 3TOM
TepseTca o611asa KapTHHA. B 3TOM CyTb HeH «aMepKeHTHOCTH»,
KOHIIeNIIMH, COITIaCHO KOTOPOH I1e/ioe MOkeT ObITb 4eM-TO 60/Ib-
IKAM, YeM CyMMa ero COCTaBJAIUX: Y TOINbl eCThb CBOHCTBA —
HalpuMep OrpaHW4YeHHUs BO3MOKHOCTe! JBUKEeHUsA, — KOTOPBIX
HeT Y COCTaBJIAIINX 3Ty TOAIY UHAUBUZAOB. B Qusnke KOHAEH-
CHPOBAaHHOTO COCTOSIHUSA POJIb UHAWBHJOB OOBIYHO UIPAlOT aTo-
MBI U 2/IeMeHTapHBle YacTHIIbl, a 3MepKeHTHBIMUA CBOHCTBAMH
ABIAIOTCA MaKPOCKONMUeCKHe CBOICTBa BelllecTBa, IOHUMaeMble
B TepMUHaX 3Mep/KeHTHBIX KBa3U4acTHIl.



HayuHo-TIOTy/IfApHOE H3/laHKe

Onukep PeluKc

MAI'nl ®nU3NKu

Kak ynpaBnaTb TafiHbIMM CHTaMH MaTepuH,
CO371aBaTh Bell|eCTBA M3 KBAHTOBOTO MHpPa
U BBI3BIBATh KPUCTA/IbI M3 Xaoca

OTBeTCTBEHHBIN pefakTop H. [anaxmuonosa
PepaxkTtop B. Hamaiinoe
XynoxecTBeHHHIH pefakTop M. /legvikun
Texuuueckuii pegaktop JI. Cunuybiia
Koppektops! E. Bydapauna, H. Cokonoea
Bepctka H. Jbicoea

000 «HM3parensckas ['pynna «A30yka-ATTHKYC» —
o0nagaTent ToBapHOro 3Haka KoJlubpu
115093, Mockga, BH. Tep. I MyHUIIUNTaALHE 0KpyT JIaHMIOBCKHIi,
nep. [MapTuiiaeii, 1. 1, k. 25

Dumuan 000 «M3parensckad I'pynmna «A30yKa-ATTHKYC»
B I. CaHKT-TleTepOypre
191123, CaukT-IleTepOypr, BockpeceHckas HabepexHad, I. 12, 1uT. A

JHaK HHQOPMAIIMOHHON NPOAYKIIMI
(PepepanbHli 3akoH N? 436-D3 or 29.12.2010T1.)

TMoamucaHo B neyaTh 14.06.2023. dopmar 60 %88 /.
Bymara odcetHad. l'apHuTypa «Charters.
[MeuaTh odceTHad. You. neu. 1. 22,54,

Tupax 2000 3x3. B-SCI-30671-01-R. 3aka3 N®
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