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Pa3apo6siennas «Uépuasi npipa»

bopuc Huxeuko, JIeonun Jloxkun

To, uro panmyc lBapummibaa cdepsl, paBHOMEPHO 3arOJHEHHON
BEIIECTBOM C INIOTHOCTBEO, KOTOPAsi paBHA KPUTHYECKOM MIIOTHOCTH, COBIAAAET
c pazuycom Habmomaemol Bcenennoi, KOHILENIUSA JBUTAIOLIErocs
IPOCTPAHCTBA-MAaTEPUN OOBSICHSICT TeM, 9T0 «UépHAast AbIPa» KOTOPOil KOOI
noJbKkHa ObITh Hamla BeesneHHas pa3npo6isieHa Ha MUKPO KYCKH U 3TH €€ KYCKH

PACIIOJIOAKEHBI B LIEHTPE KAXKIOU MUKPOUYACTHULBI, IJITAHETHI U 3BE3/bI.

I1o COBPEMEHHBIM MPE/ICTABICHIAM «UépHAast AbIPa» — 9TO 00IACTD B TAK HA3BIBAEMOM
abCTpakTHOM TPOCTPAHCTBE-BPEMEHH, TPABUTAIIMOHHOE MPUTKEHUE KOTOPOH HACTOIBKO
BEIINKO, YTO MOKUHYTH € He MOTYT Jaxxe 0OBEKTHI, IBUKYIIHECS CO CKOPOCTHIO CBETA.

I'panuna 3Toi#t 00JIaCTH HA3BIBACTCS TOPU3OHTOM COOBITHH, a ¢€ paguyc (eciu oHa cheprdecku
CUMMETPHYHA) — 2pAsUmMayuonubiM paduycom. B mpocteiiimeM ciaydae chepudecku

CUMMETPHUYHOMN YEPHOU ABIPHI OH paseH panuycy LlIBapmmisaa:

L _2GM
8 T
Paguyc HIBapummabaa npexncraBisieT co00M XapaKTEpHBIN panuyc, ONpeelIeHHBIH
JUTSL JTF000TO (PM3HYECKOTO Telia, 00IaIaroero MacCom. Paguyc HlBapummibaa qjs tena ¢

Maccoii 3emiu paseH 8,84 mm, a y CoiHua noutu 3 KM.

Jo mectunecsaterx To10B XX CTONETUS «dEPHBIE ABIPHI» CUUTAINCH TUTTOTETUIECKUMHA
obbekTamu. [loCKONBKY € OIHOW CTOPOHBI TPYIHO MPEJICTAaBUTh MEXaHW3M CHKATHS
(usznyecKoro TeNia 10 pajnyca MeHbIe ero paguyca llBapimmibaa, 9To0sl OHO MPEBPATUIIOCH
B YEPHYIO JIBIPY, C IPYrOd CTOPOHBI CUATAIIOCH, YTO TAKUE OOBEKTHI MPAKTUIECKA HEBO3MOKHO
OOHapyXHTh. 3aTeM (U3UKH CTATA NPUBOJWTH MACcCy TCOPETUYCCKHUX JOBOJOB B TIOJB3Y
CYIIIECTBOBaHUS TakKMX OOBEKTOB W, B KOHIIE KOHIIOB, yOeqwnIn B OTOM caMu ceOs.
CoBpeMEeHHOE TIPEICTABICHUE O «UEPHOM JBIPE» JOMOJHUIOCH TEM, UTO MPH MajJcHUN Ha HUX
AJIEMEHTAPHBIX YaCTHUI[ TPOSBISIIOTCS WX KBAHTOBBIC CBOICTBA M MO3TOMY MOJ «4EpPHBIC
JBIPBD» TOJDKHBI CBeTUThCS. OHAKO MPU BCEM 3TOM CYIIECTBOBAJ MapaJOKCATBHBIN BBIBO, YTO

paanyc lIBapummibaa chepbl, paBHOMEPHO 3alOJHEHHON BEIIECTBOM C TUIOTHOCTBIO, KOTOpast



paBHAa KPUTHYECKON IUIOTHOCTH, COBMAAaeT ¢ paguycoM HalOmomaemon BcemeHHoit u 3TO
03Ha4yaeT TO, YTO MBI )KUBEM BHYTPHU «4EPHOU IBIPBI» U 4TO BeeneHHas JOJDKHA CBETUTHCS BO
BHEIIHIOIO 00J1aCTh.

el cTBUTENBHO, B HACTOSILEE BPEMS OPUHATO:
1. Bospact Bcenennoit cocraBmsier 10 — 20 Mummuap 0B JieT;
2. [MoctostaHas Xa66ma 50 - 100 km/cex*Mmapcek;
3. Cpenussa mmoTHOCTh Matepun B Beenennoii cocrasiser 10-29 — 10-31 r/em3 (kpurnueckast
wioTHOCTh paBHa 10-29 r/cM3 u MHOTME aBTOPHBI CKJIIOHHBI CYUTATh, YTO COBPEMEHHAs CPEIHSSA
IUIOTHOCTh BEILECTBA B KpyMHOMAaciuTaOHOW BceneHHOW cocTaBiseT KpUTUYECKOE 3HAUYCHHE.
[TycTs pagmyc BceneHHOM paBeH 13,5 MHIUIMAPIOB CBETOBBIX JIET (3TO COOTBETCTBYET BO3PACTy
13,5 wmummumapnos ner) wim R=1,277155*%10728 cm. OObem mapa paauyca R paseH
V=(4%3,14*R3)/3. V=8,7264*10"84 cm3. YMHOXHWB MOIy4CHHBI 00BEM V Ha CPEIHIOID
WI0THOCTH P, momydnm maccy mapa. Macca atoro mapa paBHa m=V*P=8,7264*10755 r. 3nas
Maccy, HaijaeM TpaBHTANWOHHBI pamuyc Rg=(2*G*m)/C2, rtoe G=6,667*10-8 -
rpaBUTAallMOHHAs MOCTOsIHHASL, a C — CKOPOCTh CBETa B BakyyMme, rmonydum Rg=1,2946*10728 cm.
CpaBuuBas 3HaueHuss R u Rg, BugHOo, mx pacxoxaenue He mpesbimaer 1,8%, (u3mensisi R
MOXXHO CBECTH 3TO pacxoxnaeHue K 0), T.e.  OKa3bIBaeTcsi, Mbl XHUBeM B «UepHOH IbIpe».

(http://leonid76.mylivepage.ru/forum/)

Opnako, rae e 3ta yépHasa neipa? [louemy Mbl e€ He omrymaem? Benp mo rumotese o
CyIIecTBOBaHUM «UEPHOW ABIpBI» BCE TeENa MOTJOIICHHBIE €10 CKOBaHBI OTPOMHOMN CHIIOH
TSKECTH U TTIO3TOMY TEPSAIOT CIIOCOOHOCTH K IBUXKEHHIO.

Ecmu oOpaTuThes K KOHUENIUH IBUXKYILETOCS IPOCTPAHCTBAa-MaTEpHH, pa3pad0OTaHHON B

®usuka 1 TPEThEro THICIYCICTHSL., TO I‘IepHYIO ABIPY TCOPETUUYCCKU MOXKHO CYUYHUTATh

mnpenreyeil  abCOJIOTHOM IYCTOTHI, o0pa3oBaHHE KOTOPOHl MPOCTPAHCTBO-MAaTepHsi He
JOTyCKaeT [BUTasCh B MecTa €€ BO3MOKHOTO OOpa3oBaHUSl C MaKCUMaJIbHOM  CKOPOCTBIO.
JlelicTBUTENbHO, TOJBKO abCOJIOTHAas MYCTOTa B MPOCTPAHCTBE-MAaTepuu, eciu Obl OHa
oOpazoBanach, Morja Obl MPEACTaBIATH COOON OOBEKT, MPUTHKEHHE KOTOPOTro ObuIO Obl
HACTOJIBKO BEJIHMKO, YTO MOKHUHYTH €€ HE MOIIU Obl Ja)ke 0OBEKTHI, JBUKYILUECS CO CKOPOCTHIO
ceeta. Benp oOpazoBarh  aOCOMIOTHYIO IYCTOTY B HPOCTPAHCTBE-MATEPUH MPAKTUYECKU
03HA4aeT pa3ABHHYTH €ro, T.€ pa3ABUHYTh BCiO BceneHHyo. B oTBeT Ha Takyi0 HOMBITKY
Bcenennas otBernna Obl 0€CKOHEYHO OOJIBIIMM MPOTHUBOACUCTBUEM U CBejla Obl HA HET BCE
ycuius, T.e. «dEpHAsi Iblpa NOJDKHA OBITh HAvajJoOM COCPEAOTOYEHHUS] OECKOHEYHO OO0JBIIOro
yeunuda. Tak oHo u ecth. [locne TOro, Kak CTajm CUWTaTh MAcCy CKOIUICHHEM JHEPTHH, a HE

MaT€puu, TO CTAJI0O OUYCBUAHBIM, YTO «‘{épHaﬁ AbIpa ABJICTCA C)KAaTUEM DHEPIUH, a HE MaTCpUH.



[IpocTpancTBO-MaTepusi B COCTOSHUM (DU3HYECKOTO BaKyyMa XapaKTEpU3YeTCs
pa3MYHBIMU  (PYHAAMEHTAIBHBIMHU MTOCTOSHHBIMU BEJMYMHAMH. JTO O3HAYaeT, 4TO  TOYKH
MPOCTPAHCTBA-MaTEPUH HaxoJsATCsl MOJ B3aWMHBIM BO3JCHCTBHEM Ipyr Ha npyra. OTo
BO3JICHCTBUE MOXKET OBITh YACTHYHO CHSTO B PE3Y/IbTAaTE BUXPEBOTO IBUKEHHS IPOCTPAHCTBA-
Matepun. O0IacTh MPOCTPAHCTBA-MATEPUN HA TPAHHU TOJHOTO CHATHS BO3ACUCTBUS €€ TOYEK
Ipyr Ha JApyra, T.. KOrja Ha Heé AaBUT BcA BcelleHHas, W COCTaBISIET CYIIHOCTh «4EPHOMI
IObIpbl». OCHOBOW JBHMXEHHSI TOYEK MPOCTPAHCTBA-MATEPUH COCTABISIET 3aKOH BCEMHPHOTO
nBwxenus JlopeHna, panee Ha3pIBaeMoro npeoodpazosanueM JlopeHna.

UYroOBl MOHATH CYHIHOCTh 3TOTO 3aKOHA OOpaTUMCS K HCTOPUU Pa3BUTHS (HU3UKU U
BBISICHUM, [TOYEMY TEOPHUU OTHOCHTEIBHOCTH DUWHINTEIHA HE AOLUIMA 10 MacCOBOTO CO3HAHUS U
OCTAJMCh Ha BEPXHUX ATaKax Haykd. s 3TOro HE0oOXOAMMO OMpEeAeNuTh €€ MECTO Cpelau
OPYTUX AHAIOTUYHBIX TEOPHM W HAWTH Ty HUIIY, KOTOPYIO OHAa MOIJIa 3allOjJHHUTh, HO HE
3anonauia. [IpeamecTByromymMu  o01Ie TEOPUN OTHOCUTENBHOCTH OBLIN ABE KOHKYPUPYIOIIHE
U JOMNOJHAIIIKE APYr Apyra TEOpUH — 3aKOH BCEMUPHOTro TAroTreHuss HpioToHa u Teopus
rpaBuTagoHHOro Mo Jlamaca, co3gaHHble Ha OCHOBE €BKJIMIOBA IPEICTAaBICHUS O
npoctpanctse. [Ipu sTom 3akoH BcemupHoro TsaroreHus Hetotona 6iarogapst cBoel mpocToTte
CpPaBHHUTEIBHO OBICTPO JOIIEN 10 MaccoBOrO CO3HAaHUSI M HBIHE H3ydaercss B
o01eoOpa3oBaTeIbHOM MIKOJIE. DTOTO HE CKa)eIIb O TEOPUU IpaBUTaLMOHHOTO noJs Jlamnaca,
KOTOpasi 10 CHX MOp H3yJaeTcs JWIIb Ha (U3NYECKUX (HaKyIbTeTaX BBICIINX Y4EOHBIX
3aBeneHuil. [lpu cozmanum obOmiedl Teopuu MOJsT  JOJDKHA Oblia Obl MOSIBUTBHCS CHavasa
¢dopmyna ananormyHas ¢opmyne 3aKOHAa BCEMHpPHOTO TsroTeHus HproToHa, a 3ateM Teopus
mof00Hast TCOPUH TpaBUTATMOHHOTO oI Jlammaca. OmHAaKO cHavasa MOsSBUIIACH 00IIas TEOPHsI
OTHOCHTEJIbHOCTH, KOTOpasi IO CBOEMY XapakTrepy OoJibllle COOTBETCTBYET TEOPUHU
rpaBUTAaMOHHOTO 1oJs Jlamiaca, a MECTO TeOpUH aHAJOTMYHON 3aKOHY BCEMHUPHOTO TATOTEHUS
HeroTona octanocs cBOOOIHBIM.

B koHuenuum nBUTArOIIErocs NPOCTPAHCTBA-MaTEpPHHM B KaueCcTBE 3aKOHA BCEMUPHOTO
TATOTeHHs MoA00HOTO 3akoHy HeioToHa BeIcTymaroT (opmynbl JlopeHa, KOTOpbIE CYUTAIHCH
bopmynamu npeoOpazoBaHHsl KOOPIAMHAT MPHU MEPEeXo]e OT OJHON MHEpIHUATBHON CHUCTeMa K
Jpyroi, a Ha CaMOM JIeJie SIBIITUCH (POpMYIIaM¥ IBUKEHUS TOUYEK IMPOCTPAHCTBA-MaTEPUU.

dopmanbHO TOMYdUTh GopMyssl 3aKOHA BCEMUPHOTO TAroTeHus JIopeHma 10CTaTovHo

npocto. Bo3pMEM (dopMyny cokpaiieHus JJIMHBI JIBHKYIIETOCS OTpE3Ka, MOoJydaeMble U3
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dopmyn npeobpazoBanus Jlopenna: [ =1,

JJIMHaMKU  pauyCOB  KpHWBHU3Ha  AOBHXXCHHA TOUYCK IMPOCTPAaHCTBA-MATCPUU, IMOJIy4uM:



2
v
2
c

2
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BBID@KEHUE CKOPOCTH B (OpMYITy IIEHTPOCTPEMHUTEIBHONW CHIIBI, HEOOXOAMMOM st

YAEPKUBAHUS MaTepUaJbHON TOUKH Ha OpOUTE BpallleHUS F=v*/Ry, MOJIy4UM
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Ro
3ro ecth Qopmyna 3aKoHa BCEMUPHOTO TsiroteHus Jlmwxeuko-JlopeHia,
KOTOPOMY MOJUUHSIIOTCS BCE TOUKH MPOCTPAHCTBA-MATEPUH.

[MpumeuarensHO, 4TO (PopMyrna 3TOTO 3aKOHA CBS3BIBACT CHIIy C OOIIMM KOJMYECTBOM
SHEPTHH TeNa C MacCOW m pPaBHBIM mc’. O4eBHIHO, UTO MpU BBICBOOOXKIECHUU 3TON SHEPTHUH
pamuyc R CTpEMHTCS K HYJIIO 1 TOUYKH MPOCTPAHCTBA-MaTEPUHU, MPHOOPETasi CKOPOCTh CBETA,
00pa3yIoT IIEKTPOMATHUTHOE U3ITydEHUE.

BBIBCZ[eM BaXXHOC CJIICACTBHC U3 JTOTO O6H.[el"0 3aKOHa BCEMUPHOTO OBUKCHUSA
(TATOTEHUSA).

Ecmu cpaBHUTE (hopMyity 0011Iero 3aKoHa BCEMUPHOTO TATOTSHHS, MMOJy4aeMOro U3 3aKOHa
JlopeHna:
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BeJ'II/ILII/IHy C_ B KOCMOJIOTMHU Ha3bIBAKOT I'PaBUTAIMOHHBIM paguyCoOM, WM paguyCoOM
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cdepsrr IIBaprumusaa. Cauraercs, 94TO TEIO, CKATOE 10 PasMEpPOB ITOM Cepbl CTAHOBHUTCS
«9EPHOM NBIPOI», TaK KaK €ro CUja FPABUTALIMN BO3PACTAET HA TAaKyI0 BEIUYMHY, YTO HUKAKOE
U3ITy4eHHUE HE CIIOCOOHO BBIPBAaThCA Hapyky. CunTaeTcsl Takke, YTO MPHU KOJUIATICE Tena 0

pa3sMepOB «4EPHOU IBIPBI» OHO UHTEHCUBHO H3JIy4aeT SHEPrUIO.

2
Bemunny

C2 B JOJICKTPOJAUHAMHUKE HA3bIBAIOT KIIACCUYCCKUM pPAANYCOM IJJICKTPOHA.
nio

BI/I,I[I/IM, 49TO0, HCCMOTpPA Ha pPa3HbIC Ha3BaHUA U oOmactu pPacCMOTpEHUA OTUX BCIWYUH, HUX

2
IpUPOJA OJTHA U TA )K€ - OHU PABHBI OTHOIIEHUIO R()Ri 3T0 03HAYaET, YTO B MUKPOMUDE
0
y 4YacTull, O0JaJaromux 3apsaoM HET MOHSATHS I'PaBUTALMOHHOIO pajanyca, a €CTh IOHITHE
KJIACCUYECKOTO pagnyca MIEKTPOHA U IPYIUX JIEMEHTApHBIX YaCTHII.

JIeHCTBUTENBHO, HUKTO HUKOTAA HE W3MEPsUl 3HAUEHUE TPABUTALMOHHOW IOCTOSHHON
BEIIMYMHBl BHYTPM aTOMa, Tak Kak 3TO HEBO3MOXKHO mponenars. Ho cumTaercs, 4to B
MUKPOMHUpPE OHAa HMEET TYXKE BEJIMYHHY, 4TO U B Makpomupe. OIHAKO HE HCKIIOYEHO, YTO
IPaBUTALMOHHOE B3aMMOJICHCTBUE JJIEKTPOHA BHYTPH aroMa HE MPOCTO Majo, a BooOOIIe
OTCYTCTBYET, IEPENAS B  DNEKTPOMAarHUTHOE B3anMoJelcTBHE. 1 Tak Kak U3 SKCIIEPHUMEHTOB
HaWJIEHO, YTO Pa3Mepbl AIEKTPOHA AEVCTBUTENBHO COTIOCTABUMEBI € €r0 KIIACCHYECKUM PaTUyCOM
W OTOT paguyc Uil HETO WUrpaeT poib panmyca ctepsl LlBapmmmibaa, TO, BOSMOXHO, OH U
HaXOJUTCSI B COCTOSIHMM <«4YEPHOU IbIPbI», MOTJOLIAIOIIETO W M3JIYyJalOIero 3HEPTUI0 NpU
oOpareHnn BOKpYT siapa. To ke caMoe MOXHO CKa3aTh U B OTHOLICHUH IPYTUX YACTHII.

" oOpaTHO, eciii HE CUUTATh MIEKTPOH U APYIUE YACTULBI «<4EPHBIMU JbIPAMH», & IPOCTO

CUNTATh KIACCHUYECKUI paamyc 3JeKTpoHa M paamyc chepsl LlIBapummibaa MaTeMaTHIeCKOM
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BEJIMYHMHON PAaBHOM OTHOILEHUIO ————, T.e. apaMeTpy BpalICHHs IPOCTPAHCTBA-

Ro
MaTepHuH, TO U3 ATOr0 OyIAeT CIeAOBaTh OTCYTCTBHE B HMPHUPOJAE TAKMX OOBEKTOB KaK «iEpHBIC
ABIPBI».
Takum 006pa3om, MbI )KUBEM Ha Kparo 4YEPHBIX ABIPOK U U3 HUX cOCTOUM. Bc€ Bokpyr Hac

Ro*> = R? .
ompenaeigeTcss mnapaMeTpoM oo -2 JelcTBUTENBHO, €CIM MPUHSITh CYIICCTBOBAHUE
0

JBIDKYIIETOCS TPOCTPAHCTBA-MATEPHH, KOTOpas, KaK YITBEPXKAAIM €IIE€ JAPEBHHE TIPEKU



"IpupoAa HE TEPIUT IMYCTOTHI', HAXOAMTCA B HENPEPHIBHOM JIBUKCHHHU YTOOBI HE AOMYCTUTh
o0pa3zoBaHue KaKuX-TMOO IbIp, TO MOJTYy4aeTcs, 4TO Kpail BceneHHO# HaxoauTcsl cpeau Hac B
JUHAMHUYECKOM COCTOSIHUM BHYTPM MHKPOYACTHL, IUJIaHET U 3BE3N. Ot 00BEKTHI
MPEACTaBISIIOT cO00M BUXPH MPOCTPAHCTBA-MATEPUH, B SIAPE KOTOPHIX BO3JACHCTBHE €r0 TOUEK
JOpYr Ha Apyra 3KpaHUPYETCs OT BO3ACHCTBUSA BCEr0 OCTAJILHOTO MPOCTPAHCTBA-MaTEpHH, T.C.
HaxoAsTcsl Onrxe K 00pa3oBaHUIO a0COJIIOTHOM MyCTOTHI, YEM TOYKHM BHE BUXps. B pabote

«Du3uKa Ul TPEThEro ThICAYENETUs.» MOKa3aHo, uro paauyc [IBapumunbaa, 10 KOTOpPOro

JOJDKHA SIKOOBI CKAaThCsl Macca, YTOOBI CTaTh YEPHOU ABIPOH, U KJIACCUYECKUI paguyc IEKTPOHA
- 3TO BEJMYMHBI OJHOM CyTH, a UMEHHO oHHU paBHBI (R"2-Ro”2)/R, rae R u Ro - 3t0o paguycst
oOpalleHns TNPOCTPAHCTBA-MaTepd B COKPAaUIEHHOM H  HECOKPAIEHHOM BHJAE, KOTOPOE
MpeanuchiBaeT eMmy npeodpaszosanue JlopeHna, ¥ 0TCI01a MOXKHO CIENaTh BBIBOJ, YTO 3JIEKTPOH
U BCE OCTAJbHBbIE YACTHIBI COAEpPKaT BHYTPU ce0si «4EpHBIE ABIPOUKH», OOpasyroumecs B
pe3yabTaTe COKpAallleHUs] MPOCTPAaHCTBAa-MaT€pUU BHYTPH HUX. TakuM o00pa3om, COIIACHO
KOHIICTIITUH JBUTAIOIMIETOCS MPOCTpaHCTBa-MaTepuu, «YEpHas npIpa» KOTOPOH SKOOKI JOJDKHA
ObITh Hama BceneHHass B IEHCTBUTENBHOCTH pa3apoliieHa, U €€ KYCOUYKH HaXoAsTcs BHYTPU
aTOMOB BEIIECTBAa, BHYTPH IUTaHET W 3BE3A. [losToMy BceenmeHHas He mMmeeT KOHIIA W Kpas.
[Tockonpky €€ KOHell UM Kpal COpsSTaH BHYTPU aTOMOB BEIIECTBA, BHYTPH IJIaHeT U 3BE34. Ot
3TOTO MBI TAKHE M AKTHBHBIE, YTO HE TOJBKO KUBEM Ha KParo «4EPHBIX ABIPOYEK», HO U COCTOUM
W3 HUX W OamadcupyeM  MEXAy IIFOCOM U MHUHYcoM. OT 3TOTO  CBETHUTCS HE 000JI09Ka
Bcenennoii, o0sa3anHas 1Mo mpuBEeAEHHBIM BbIIe pacyéram  OBITh «4€pPHON NBIpON», a
MaJIeHbKHE «4€pHBIC ABIPOYKH», HA KOTOPbIE OHA pa3ApoOJieHa U KOTOpbIE SBISIOTCS SApaMu
MHUKpOYacTul, OOMEHHUBAIOLIUECS MEXAY COO0H MOPUUIMHU JIEKTPOMAarHUTHOTO U3IIydeHUS IO
3aKOHAaM KBaHTOBOHM MexaHMKH. COBpeMEHHOE ke mpeicTaBiecHue 0 «UEpHON ApIpe» ABIsIeTCA

PE3yNIbTaTOM 3aIyTaHHOCTH U OIMOOYHON MHTEPIpETanell MaTeMaTHIECKIX (GOPMYIL.



