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Abstract. In work it is given explanations for the "wave" phenomena from the point of view

of the photon theory. The explanation for all "wave" phenomena by representation of radiations as a
stream of photons is offered.

Keywords: matter "dualism”, photon, electron, substance particles, "de Broil's wave",
dispersion

B m3nke NpUHATO NpefcTaBneHns M3fyyeHUid a Takxke 4acTuL, BelecTBa, O4HOBPEMEHHO
4acTULE 1 BOMHOM, Ha3BaHHOM «ayanM3MOM» MaTepun. Bce BuAbl M3NyyeHUid NpeAcTaBAAHOTCS
KakK 3/1eKTPOMarHUTHas BO/IHA, C OAHOM CTOPOHbI, & APYrol Kak MOTOK (DOTOHOB. YacTuubl
BELLeCTBa MPeACTaBNATCA BONHaMW. Jlywm fe Bpoiins, Kpome TOro Kak OHU camy SBNSAKTCA
yacTmuammn (3NeKTPOH, NPOTOH, HEWTPOH, atoM 1 ap.). MNpeAcTaBnTb Takyto ABOMCTBEHHOCTL BCEM
OYeHb 3aTpyAHUTENIbHO. HO TakoW KOpMyCKYNApHO - BOIHOBOW Ayanu3M maTepumn (BeluecTsa U
nons) BO3HMK WM3-3a2 TOr0O, YTO HEBO3MOXHO Obl/I0 OOBACHUTL TakMe «BOJIHOBbIE» ABMIEHUA KaK
NHTepdepeHUMs, Andpakuma, nonapusaums, AUCnepcus U Apyrue SBNeHUS C TOYKU 3PeHUst
KOPMyCKYNSAPHON Teopun, NpeacTaBuB n3nyydeHns (Nons) Kak NoTokK POTOHOB (KOpMyCKyn).

B paHHol paboTe gaeTcs 06bSCHEHME BCEM «BOSTHOBLIM» SIBAEHMSM MyTeM MpeAcTaB/eHus
M3NYyYEHWI KaK NOTOK (HOTOHOB. A 415 YacTUL, BELLECTBA «BO/HbI e bpolins» npossnatoTea n3-3a
TOrO, YTO 3/1EKTPOHbI COCTOAT U3 (POTOHHbIX CMOEB. YacTuLbl BELLeCTBa He NPeACTaBNsat0T «BOJH Je
Bpoing», Tem 60/1ee CUMTAOTCH, YTO «BOJSIH e Bpoins» - ocobble BOMHbI U HET aHasorum HU ¢
MEXaHWNYECKOM, HU C 3NEeKTPOMArH1UTHON BONHAMK. YTO 3TO 3a BO/IHA HUKTO He 3HaeT.

MepeingeM K pacCMOTPEHWUIO «BOSIHOBbIX» SBMEHUIA C TOUKM 3PEHMSI (DOTOHHON Teopum
N3NYYEHWIA.

1 TlornoweHne M3yyYeHUA M3BECTHO, YTO W3/yYeHue, Hanpumep, CBETOBOE, WHTEHCWUBHO
OTpaXKaeTCs OT MeTa/IIMYECKMX MOBEPXHOCTEN, a OT AN3NEKTPUYECKMX NOBEPXHOCTEN OTpaXKaeTcs
OYeHb cnabo. CnpawiyBaeTcs novemy? B MeTannax 3MeKTpoHbI ABVXKYTCA CBOGOAHO, 06pasy., Tak
Ha3bIBAEMbIN «3/1EKTPOHHBIA ras». A 3/1eKTPOHbI KakK Obl0 CKa3aHo B [1], COCTOAT M3 (DOTOHHBbIX
cnoes. POTOHbI MOAAIOLMX CBETOBbIX W3/lyYEHWIA B3aMMOLENCTBYIOT C (DOTOHAMU BEPXHEro
(hOTOHHOrO C0s 3NeKTPOHa. Te (POTOHBI, Y KOTOPbIX CMHbI O4HOIO Harpas/eHUs OTTa/IKUBAKOTCS
N OTPaXKaKTCA OT MOBEPXHOCTM BelecTBa. A Te (DOTOHbI, Y KOTOPbIX CMNHbI MPOTUBOMO/IOXHOIO
HanpaBneHns CO ChnuMHamy (POTOHOB BEPXHEro (POTOHHOrO CMOA  3/IEKTPOHA  BELLECTBa,
NPUTArMBAKOTCA W MOT/IOWAETCA BELLECTBOM. B AnaneKTpuKax, B OTAMUME OT METaII0B, CBOOOAHbIX
3N1EeKTPOHOB MOYTM OTCYTCTBYIOT U 3/1EKTPOHbI HAXOAATCH, B OCHOBHOM, B CBSI3aHHbIX COCTOSHUAX B
noHax. o3ToMy B3aMMOLEWCTBME CBETOBbIX (POTOHOB C (POTOHAMW BEPXHUX (POTOHHbLIX C/I0EB
3N1eKTPOHOB MOHA O4YeHb Cnaboe, MO3TOMY CBETOBble (POTOHLI OTpaXKatTCcA O4eHb crabo. B
pesynbTaTe CBETOBble JlyuM OTPaKAKOTCA OT MOBEPXHOCTM AM3NEKTpMKa cnabo, 4em OT
MEeTaI/IMYECKOM MOBEPXHOCTM.

2. Aucnepcus, Kak U3BECTHO, AMCMNEPCUSA-3TO 3aBUCUMOCTb MoKasaTens npesomaeHuns (n) ot
4acTOTbl M3Ny4YeHU, T. €. n(v). STO BbITEKAET M3 TOro, YTO MOKasaTe/lb MNPEIOMSIEHUA eCTb
OTHOLLIEHVE CKOPOCTW PacnpoCTpaHeHUs M3yyeHnin B BaKyyMe (C) Ha CKOPOCTb pacrnpocTpaHeHus

B BeLecTse (V)
n= b 0)

T.e. MOKa3blBaeT BO CKO/IbKO pa3 CKOPOCTb (POTOHA B BaKyyMe OO/blUE €ro CKOpOCTW B
BewlectBe. B pab6ote [1], Hamu 6bINO NpefcTaBfeHO PUCYHOK, MPeACTaBAAIOWMIA pasnnyHble
COCTOSHMSA (hOTOHa, rAe (DOTOH XapaKTepu3yeTcs AMHON M3MEHEHMSt COCTOAHMA (DOTOHA (Ko) U
4acTOTOW M NEePUOLOM M3MEHEHUS MPOEKLUM CMMHa (POTOHA Ha HanpaeneHue ABVXXeHUs (DOTOHa
(Kb, To). Ha puc. 1 npeacTaBieHbl 3T XapaKTEPUCTUKM HEMHOMO B pYTOM BUAE.
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Puc. 1

Ha puc. 1 MS- cnuH (potoHa MS Bpataetcad BOKpyr ocu OX C TeYeHMeM BPeMeHW t,
3aHMMast MonoXKeHms BBepX, 3atem no ocm OY (Ha puc.l 370 0603HAYEHO TOUKOIA), 3aTem 4epes
MOSIOBVHbI U3MEHEHUA COCTOSHWSA (DOTOHA HarnpasnseTca BHU3 Mo ocn OZ. B cnepytowmii MOMeHT
cnuH ¢otoHa MS Hanpasnsetcs no ocu OY (0603HAYEHO KPECTUKOM +) M B KOHLE WM3MEHEeHUs
COCTOAHUA (poTOHA (+=T) cnuH MS 3aHMUMaeT UCXOAHOE COCTOsHME. TakuM 06pa3oM, (POTOH B
BMAe Konbua, Asuradcb no oc OX OAHOBPEMEHHO BpalllaeTcsa BOKpyr Hee. lNpu aTom Macca
(hoToHa (T(h) B KOSbLEe pacnonaraeTcd B TFOPU3OHTA/IbHOM MOMOXKEHWM. 3aTeM 3Ta Macca
MepeTeKaeT B MacCy BEPTMKA/IbHOrO COCTOAHMA, B pe3ynbTaTe 3TOro Macca MpexxHero COCTOSHUSA
ncyesaet. Takum 06pa3om, macca (hoToHa T(), BPaLLaeTCcs B KOJbLE, MO - NEepeMeHHO MepexoauT 13
FOPU3OHTA/ILHOIO COCTOSHUA B BEPTUKA/bHOE W HampaBfieHWe BpalleHMe MacCbl MPUXOAUT B
MCXOAHOe COCTOSHWE Yepe3 BPeMeHU, paBHOM Nepuoay M3MeHeHUs cocTosHuA t=Tdg. 3a 310 Bpems
(hOTOH NPOXOAUT paccTosHKWe no ocu OX, paBHoe XPp=4% (2) rae h-pagnyc oToHa, a Xp- AnmHa
MN3MEHeHWs1 COCTOsAHME (hoToHA. Tth -nepnos M3MEHEHUS COCTOSHMUA (POTOHA, a 4YacToTa U3MEHeHMs
COCTOSIHMSA (POTOHaA ByfeT paBHa

1

s B 3)

CKopoCTb (DOTOHA B BaKyyMe, Kak M3BECTHO, paBHa ¢ = 3 m108M/c, onpeaenseTcs Kak

_xd N
c _Tp ~ X:b'/\ (4)
T.e. HECMOTPA Ha pasnnyHble A/1MHbI, neprnoabl N YaCTOTbl N3MEHEHNA COCTOAHUA q‘.)OTOHa,
BCE BUAbI (*)OTOHOB pa3nnyHbIX I/I3]'IyLIeHI/II7I B BaKyyMe pacrnpoCTpaHATCA C OAHOVI N TOW Xe
CKOPOCTbIO C.
B BewecTBax (*.)OTOHbI pacnpocTpaHATCA CO CKOPOCTbIO

.- él_ x(b -y (B ()

roe Xje, T, WB - 4nnHa, Nepuog 1 YacToTa M3MEHEHUS MOMOXKEHMS (POTOHA B BellecTBe. M3

(1) v (5) nonyunm
n=1b ©

OTcloga BUAHO, UYTO MOKasaTe/b MPEIOMIEHUS BeLLecTBa 3aBUCUT OT YacTOTbl U [A/IMHbI
M3MEeHEHVS NONOXEHNS POTOHa, ClefoBaTe/IbHO, BO3HUKAET AMCMEepCUs U3NyUYeHNI B BELLECTBAX.

Ecnn usnyveHne nogaeT nepneHAVKYNSApHO K MOBEPXHOCTW BeLEeCTBa, TO (POTOHbI C
60NbLUE YaCTOTON U3MEHEHUS MOMIOXEHUSA (HOTOHA, TO /lyun C GONbLUEn MIB pacnpoCcTpaHseTcs B
BeLLieCcTBe C 60/bLUE CKOPOCTBIO U YXOAWT BMepes, a C MeHblUed WB oTcTaeT. A ecnm n3nyyeHve
nafjaeT Ha MoBEPXHOCTb BELLECTBA MOJ YI/IOM, TO NoKasaTeslb NpenoMieHns byaeT 6onbLue y Nyya,
Yy KOTOPOro 4acToTa MeHblUe ¥ B BeLLecTBe MPEeOMASETC Ha 60MbLIMIA yron, a ¢ 60nbLueit
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4aCTOTOM M3MEHEHWSI Ha MeHbLUMIA Yyron. B pe3ynbTaTe BO3HUKAET padyXXHasi KapTuHa npu
NPOXOXKAEHNN 6enoro ceeta yepes NpusMy, T.K. Genblil CBET, B OCHOBHOM COCTOUT M3 CEMU LIBETOB,
NMEIOLLMX pas3/InyHble YacTOTbl M3MEHEHUS MOMIOXEHMS (POTOHOB. Ecnm nogcumrarb, YTO YactoTa
N3MEHEHUSA NONOXEHNS POTOHOB OCTaeTCA 6e3 U3MEHEHMS B BELLIECTBAX, T.€.

" =MB=Y, (7)
To uz (4), (5) n (1) nonyyaetcs VA
=f- =A
M= lhiv ™ A ®)
OTcrofa nony4vaetcd, 4to
AB= A )
T.€. A/IMHA U3MEHEHWNA COCTOSAHWUA (POTOHA B BELLLECTBE YMEHbLUAETCs B N pas.
3. WHTepepeHums. HABneHne WHTEPEPEHUMN OOBSACHWUAM TONbLKO C BOJIHOBOM

3peHuns u3nyyveHnin. Hamu 6yaeT faHO 0ObACHEHME TOMIbKO € TOYKM 3PEHUS POTOHHOW Teopuw, T.e.
NyYno6bIX M3YYeHWIn NpeacTaBnseTcsl Kak NOTOK (POTOHOB. IMpu HanoXeHun ABYX wan 6onee
KOrepeHTHbIX flyYyeil BOSHMKAET Ha 3KpaHe WHTepP(EpeHUMOHHas KapTuHa, KOTopas COCTOUT U3
yepeayowWwmnxcs CBET/IbIX W TEMHbIX MOMOC. KOrepeHTHble /iyYn UMEHT OAMHAKOBblE [/INHBI
N3MEHEeHNA COCTOAHMe (poTOHA (AX=AdR) M MOCTOSAHHYHO pasHOCTb (a3 CrMHOB (HOTOHOB (Jn).
Hanpumep, ecnv gBa nyya HaknafblBatoTCs Ha aKpaHe ,(puc.2), TO Ha pa3HOCTb Xoga nydeit JIr=rl-
r2, (10)

LO/MKHO YKNaAbIBATLCA YETHOE YMUCI0 NONOBMHbLI ANHBI U3MEHEHUA COCTOAHUA (DOTOHA, T.

Jr = 2K2— (11)
roe k=0,1,2,3, ...

B aTOM cnydyae BO3HWKaeT MHTeP(EPEHUMOHHbIA MaKCUMyM, T.K. CMWHbI ABYX (DOTOHOB MO
Hanpas/ieHNAM COBMAaAAl0T U MPUXOAAT B OAMHAKOBbIE B3aMOLENCTBME C (DOTOHAMU 3M1EKTPOHHbIX
C/I0EB aTOMOB BeLLEeCTBa, T.K. 3/IEKTPOHbI B aTOMax COCTOAT M3 (POTOHHBLIX CM0eB [2]. MOCKOMbKY
BCe najarouime ()OTOHbI ABYX flydelr (MM MHOTMX Nlydeil) UMEKT O4UHAKOBbIE COCTOSAHMS CMHOB,
BCE OHV OMHAKOBO B3aVMMOAENCTBYIOT C (DOTOHaMU 3NEKTPOHHbLIX C10eB. Hanpumep, 04WMHAKOBO
OTPaXKAKTCA OT HUX U MHTEHCUBHOCTb OTPAXKEHHBIX /yyeil ByaeT CKNaablBaThCs M aeT MakCUMyM
NHTepdepeHLnN.

Mpy ycnosun, Korga Ha pasHOCTb XO04a flyyel YKIafblBaeTCA HEeUYEeTHOe YMC/I0 MOJSIOBUHBI
OJIMHbI U3MEHEHMS COCTOAHMUSA (POTOHA, T.e. Korja

JIr = (2k+1)-£, (12)
Bo3HMKaeT vHTepdepeHUNOHHbIA MUHUMYM. B 3TOM criydae CnuHbl ()OTOHOB ABYX WM

6onee KOrepeHTHbIX Nlyuyeid GyayT HampaBfieHbl NPOTVMBOMOMIOXHO ApYr K apyry. B pesynbTate
OfMH (HOTOH MOXET OTpaXaTbCs OT (DOTOHOB (DOTOHHOIO CNOS 3/1EKTPOHA aTOMOB BELLECTBA.
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[pyroi e pOTOH, HA060POT MOXET MOr/IOWATLCA POTOHHBLIM CI0EM 3/1EKTPOHA aTOMOB BELLECTBA.
B pe3sy/nbTaTe MHTEHCUBHOCTL OTPaXXEHHBLIX (DOTOHOB OYAET MEHbLLE YeM NMPU YC/TOBUM MakCUMyMa
1 Ham ByJeT BUAHO TEMHasA MO0CKa UHTEP(EPEHLUMOHHOM KapTUHbI. VIHTEHCUBHOCTb OTPaXKeHHbIX
NyYeil 3aBUCUT OT YUCMa OTPAKEHHBbIX (POTOHOB. TakMM 06pa3oM MHTePMEPEHLMA KOrepeHTHbIX
N3NyYEeHUIA BO3HUKAET He M3-3a B3aUMOLENCTBUA Nyyeil Mexay Co60ii, a 3a B3aMMOAENCTBMS NyYelt
C BELLECTBOM.

4. Anpakums. HAsneHve gugpakummn, Kak U3BECTHO, pa3fBOeHMe ly4yeit 3a nperpagon npu
YCNoBWMW, Korfa nperpaga UMeeT pasmep, NpUOAN3UTeNIbHO PaBHOMN [/IMHE WU3MEHEHWUs COCTOSHUS

(hoToHa Xp
&&, (13)
roe d-guameTp Kpyrnoro npensaTcTBuMA WM KPYrnoro orteepctud. B Takom cnydae
MPOUCXOANT B3aMMOLENCTBME (DOTOHOB M3/yYeHUIn C (DOTOHaMK (POTOHHOrO C/loA 3/1IEKTPOHOB B
atomax BellecTBa nperpafbl. Ecniv cnuH ¢oToHa niyya coBnagaeT co CNMHOM (POTOHA (POTOHHOro
CNOSA 3N1eKTPOHA B aTOMax BELLECTBa, TO TakmMe (DOTOHbI MAYT B OAHOM Hamnpas/eHUW, a ec/in CvHbI
MPOTUBOMO/OXHbI, TO (DOTOHbI Ny4yeln wnayT B APYroM HarnpasneHun. B pesynbrate nyuu
M3NYyYEHW, COCTOALLMX M3 MOTOKa (POTOHOB, pa3fdBamBatoTCs 3a nNperpagor. Ha akpaHe 3a
nperpago (WM OTBEPCTMEM) BO3HUKAET WHTEP(epeHLUMOHHas KapTuUHa B pe3y/nbTare
B3aMMOLENCTBNA KaXKOro flyya C BELLeCTBOM 3KpaHa, a He B pesy/ibTaTe Ha/IoXKeHUs Nyyei apyr
Ha gpyra. Oudpakums oT O4HON UAM MHOTUX Lenell BO3HWKaeT MO 3TON >Ke MnpuuMHe. Takyto
TOYKY 3PEHUS OYeHb XOPOLLO MOKa3sblBaeT AMN(PaKLmMs OT Kpas BeliecTsa, Korga POTOHHBIA Cok
3NeKTpOHa aTOMOB BeLLECTBa B3aMMOENCTBYET C (DOTOHaMWM JlyYeit W, TakKe ecnm UX CruHbI
COBMaAyT OTK/AHAOTCA B OAHY CTOPOHY, a MNPOTMBOMONOXHbIE B Apyryto. B pesynbtare
MPOUCXOANT pas3fBoeHVe fydeil 3a Kpaem nperpagbl. Audpakums xopowo HabnwogaeTcs, Korja
MHTEHCUBHOCTb MajaroLmnx nyyein cnaboe. Ecnivm oHa 60nbLuas, TO AUPpaKUms, XOTS U NPOUCXOLNT
B IIOOOM Cny4ae, Ha 3KpaHe M3-3a 60/bLIOT0 YMCNa B3aUMOAENCTBMS, OTPXKEHHbIE lyYn UMEHOT
60/1bLLUYH MHTEHCUBHOCTb Y MOKPbLIBAKOT COCEAHMX TEMHBIX MON0C MHTEP(EPEHLMOHHOW KapTUHBI.
Mo 37O NpUYNHE He 0BHaPYXXMBAKOTCA AMdpaKUMa Npy 601bLLNX Nperpagax 1 0TBEPCTUSX.

5. Monapusayus. FABneHne nonspusauuy 3akioyaeTcsd B TOM YTO CMMHbI (DOTOHOB Jlydeit
M3NTyYeHUst CTAHOBUTCS NapasnenbHbl Apyr Apyry npu B3aUMOAENCTBUM NyYeil C BELLECTBOM.
Hanpumep, npu OTpaXXeHUW flyyeid OT MOBEPXHOCTU Tefl, OTPAKEHHbIE W MPESIOMIEHHbIE yyn
4aCTUYHO MONAPU3YHOTCA XOTA Obl YaCTUYHO, YNOPALA0YEHHO. POTOHbI 3/1EKTPOHHbIX C/I0EB aTOMOB
MOBEPXHOCTY BELLECTBA B3aUMOLENCTBYIOT C POTOHaMK Nyyeid. Ecnm nx crnuHbl 6yayT Hanpas/ieHb!
OAVMHaKOBO, TO Takue (DOTOHbI Jflyyeil OTpaXKalTCad W WX CNUHbI COBMAJAlT, 0bpasys
MONISPU30BaHHbIX N OTPaXKEHHbLIX fyyeil. OTpaXKeHHble ly4n MOSHOCTLIO MONAPU3YIOTCS MNpU
BbINOJIHEHMW 3aKOHa bprocTepa

tg abP =, (14)

roe abP -yron bptoctepa, nog KOTOPbIM MafaeT fiyd Ha MOBEPXHOCTb BeLecTsa, N -

nokasate/lb  MPeNoOMSIEHUsS  BeLlecTBa, onpefdensembiii  no (1). @oToHbl, 0b6nagatoLime

NMPOTUBOMOIOXKHOIO HanpaBneHUs B NOTOKE MOAAtOWMX Nyyeld ¥ B (POTOHHOM C/ioe 3/1eKTPOHa

aTOMOB BeLLeCTBa NPUTArMBalOTCA Apyr K Apyry T BXOAMT B BeWecTBo, o06pasy. YacTuyHO
No/SIIPU30BaHHbIe NyYU.

B HeKOTOpbIX KPUCTa/I/IMYECKMX BeLLeCTBaX BO3HMKAeT, TaK Ha3blBaemoe, [ABONHOe
Ny4YenpesioMsieHne, Korga npu nonagaHuy Ha HUX Nlyderd U3 HUX BbIXOAWT ABa yya. DTO 3HAUMT,
4TO BHYTPW 3TOr0 KpUCTasl/la UMeeTCs [Ba NopsifKa pacrosioXeHne aToMOB (MM MOHOB), KaXKblil
13 KOTOPbIX MO pa3HOMY B3avMOAENCTBYET C NajatoLiyM NOTOKOM (h)OTOHOB. IMpuyemM, OgHM MOryT
nonsapu3oBatb (POTOHOB M3 MOTOKA B OAHOM HarmpasfieHWW, a Apyrve B MepneHanKynspHOM K
npenomneHnto. Mpu 3Tom o06a nyda MOMAyYaroTca NoNApM3oBaHHbIMA. OAWMH K3 KOTOPbIX
Ha3blBaeTCA 00bIKHOBEHHBIM /TyHOM W MOAYMHAETCA 3aKOHY npesioMneHns CHennnyca

roe a, fi- yrnbl nageHns n npenomneHns, CoOTBETCTBEHHO. BTOpOiA Nyd, He MOAYMHSIETCS
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3TOMY 3aKOHY, MO3TOMY Ha3BaH HEOObIKHOBEHHbIM /y4yoM. MeTOAOM yhaneHus OA4HOro U3 ABYX
NyYein NoNyYaroT, NOTHOCTLIO MOJSAPU30BAHHbBIE TyuM.

TakuM 06pa3oM, BCe SIB/IEHWS, KOTOPble CUATAIUCL OOBACHUMBIMU TOMIbKO C TOYKM 3PEHUS
BO/IHOBOW TEOPUW, HaMU [0Ka3blBAETCA C TOYKM 3peHUS (DOTOHHOM (KOPMYCKYNSPHOI) Teopuu.
Bce m3nyyeHms nNpeacTaBnsOT COO0M TONbKO MOTOK (POTOHOB M HET Y HUX BTOPOW «BOSTHOBOM»
npupoAbl. Bce ABNeHNs 06BbACHAKTCA TONbKO AEMCTBMEM W3/TyUYEHWUIA C BELLECTBOM. Bce onbiThl,
BpOZe NOATBEPXAAtOLLME BO/THOBYKO NPMPOAY 4YaCTWULL BELLECTBA, TaKXKe SABNAOTCA Pe3y/bTaToM
B3aMMOAENCTBUA (DOTOHHbIX C/IOEB 3/IEKTPOHOB aToMa BeLlecTBa C (POTOHaMM (POTOHHbLIX C/OEB
4acTuL, NaJaroLLMX Ha HUX, T.K. BCE YaCTULLbl COCTOAT U3 (DOTOHHLIX C/oeB [2].

3akntoueHe. Bce Buabl u3nyuveHuid B [pupoge SBNASKOTCS MOTOKamMy (POTOHOB U He
061aaatoT BTOPOI BOMTHOBOW NPUPOAOIA, cnefoBaTenbHO HET Ayanv3Ma MaTepun.
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