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I. O0mas xapakrepucTuka

B coBpemMeHHOM MHUpe B CYIIECTBOBAHMH W PA3BUTHUH LUBWIM3ALWHU KIIOYEBYIO POJb HUIPAET
SHEpPreTUKa; »JHEepreTuka cTraja ONpeAeNsIonmell B JKM3HH JIIOJIEH, COOOIIecTB, TOCyIapcTB,
PAcCIIOJIOKEHHBIX M TMPOKHUBAIOIIUX B JIOOOM perdoHe Hamed riaHeTsl. OTIMYUTENbHONM YepToi
CYIIECTBYIOIIEH SHEPreTUKU SBISIETCS €€ CBHIPHEBOM XapakTep: B MpeoONaaromieM 4YHcie ClydyaeB
MIPOU3BOJICTBO SHEPTHMHM OCHOBAHO Ha SHEPTOHOCHUTENSAX (HE(Th, ra3, yrojib, IpoBa U T.A.). IMEHHO 3TO
OTIpeNIeNnyIo JIBa CBOWcTBA »HepreTuku. C OIHOW CTOPOHBI, OHA WUTPAET MO3UTHBHYIO POJb B JKHU3HU
JIO/IeH M pa3BUTUHM WHAYCTPUATBHON LUBWIM3ALUH, a C JPYroil CTOPOHBI — MPUBOJAWIA M TPUBOJHUT K
OOJIBIIIM HETAaTUBHBIM TIOCIIEACTBUSAM. M3 OTpHUIIaTENBHBIX CBOWCTB CHIPbEBOM SHEPTETHKH OCOOCHHO
YETKO BBIJEISAIOTCS CIEIyIOIINeE:

1. OHa o4eHb J0pora — UMEHHO JIOPOTOBH3HA OTPEENIa TO, YTO OJHOM M3 OCHOBHBIX MPHYUH
HUIIETH U OETHOCTH Ha HaIllle TUIaHeTe SBJISIETCS SHEPTeTHKA.

2. 3amacel dHeproHocutenel (HeTh, ras, yroyip) Ha 3eMie He Oe3rpaHWYHBI — OHH OJHM3KHA K
HCTOILEHUIO.

3. IIpou3BOJICTBO PHEPTUHU COMPOBOKAACTCS BPEAHBIMH OTXOAMHU, OMTACHBIMH JUIS SKOJIOTHH.

B nacrosimee BpeMs KOJMYECTBO OTXOJIOB 3HAYHUTENILHO, M OHU CTAaJU MPEICTaBIATh PEATbHYIO
yIpo3y Ui SKOJIOTUH TJIaHETHI.

Briepenu crtanm BEIPHCOBBIBATHCS KOHTYPHI TTI00AIBHOTO 9KOJIOTHYECKOTO KPU3HCa.

4. MecTta IpOU3BOJICTBA SHEPTHH U JOOBIUU CHIPHSI-IHEPTOHOCUTENS OTAAJICHBI IPYT OT JPYTa; 3TO
noTpedOBaJI0O  CO3JaHMA YPE3BBIYAMHO JOPOTOTO, METAJIOEMKOTO M AKOJOTHYECKH OIMacHOTo
pazHOOOpa3HOTO TPAHCIIOPTA, a TAKXKE TPAHCHOPTHBIX CHUCTEM (HAampHUMEp, CHCTEM TPaHCTIOPTUPOBKH
rasa).

5. BO3HUKHOBEHHE YHEPIrETUYECKUX CUCTEM.

6. Bo3HUKHOBEHHE MOHOTIOJIHIA.

7. OTcyTrcTBHE MOOHIIBHOCTH B IOCTaBKE SHEPTUH MOTPEOUTEITIO.

8. OTcyTcTBHE MOOMIIBHOCTH B JIOCTABKE CHIPbS-DHEPTOHOCHUTEINS IO IPOU3BOIUTENS SHEPTUH.

9. OtcyrcTBHME aBTOHOMHOCTH M CYIIECTBOBAaHHE HEOOJBIIOrO YHCIAa MAaJbIX ABTOHOMHBIX
HCTOYHHUKOB YHEPTHUH.

10. HecoBepI11eHCTBO M1 HECOBPEMEHHOCTh TEXHOJIOTUIM MPOU3BOACTBA SHEPTUU.

11. OrcyrctBue BBICOKOI(()EKTUBHBIX M BBICOKOMOOHMIJIBHBIX TEXHOJIOTHI IPOW3BOJCTBA H
pa3MeIIeHus MajJblX aBTOHOMHBIX UCTOYHHUKOB SHEPTHH.

12. OrcyrcTBUE nemeBbIX U 3(pPEKTUBHBIX CMIOCOOOB JOCTABKH SHEPTHH B TPYAHOJOCTYITHBIE H
HEOOXKUTBIC PAHOHBI.

[IpuBeneHHbIE HENOCTATKA TIOCTETIEHHO W3MEHWJIM OOJHMK DHEPreTHKHM W3 JIOKOMOTHBA
[UBWIM3ALUHU B €€ OCHOBHOW TOpMO3. Yell0OBEUeCTBO CTAJI0 CTPEMHUTEIBHO MPUOIMKATHCS K TI00aTBHON
JHEpPreTHIecKoi karacTpode. Pedb uaer y:xe He O CTOJIETHSIX, a O JCCITHIICTHSX.

B BO3HHKIIEH CHUTyallud MHPOBOE COOOIIECTBO YYEHBIX M MH)KEHEPOB O0OpaTHIIOCH K Mpodiieme
IbTEPHATHBHON SHEPreTHKH, KIIOUEBHIM 3BEHOM KOTOpOW sBJsieTcss TMpolieMa CBOOOTHON JHEpruu
adupa.

OOmwmii BBIBOJ 3/1€Ch OYEBHJICH: B CBOEM DPAa3BUTHM IUBHJIM3AIMS JOCTUTIIA COCTOSIHHS, TPH
KOTOPOM HEoOX0IMMa HOBasi KOHIICTIIIUS M HOBAsl CTPATErvsi pa3BUTHS SHEPTETHKH; HaM 3]1€Ch JKU3HEHHO
HEO0XO0/IUM PEBOJIFOLIMOHHBIN U3JIOM.

I1. iBe npodsemsl 3¢upa

B o06mmeii rpanano3Ho mpobaemMe uecaeI0BaHus U OCBOSHUS d(pupa CyIecTByeT IBE MPOOIEMBI:

1. ITpoGnema cymecTBoBaHuUs 3upa.

2. TlpoGmema KOHBEpTalMM SHEPTHUM 3(upa B H3BECTHBIC BHJBI JHEPTHH (MEXaHUYECKYIO,
ANEKTPUUECKYIO, TETUIOBYIO).



I11. ITpob6sema cymecTBoBaHus 3¢upa

B ecrecTBo3HaHMU BBeJeHUE d(Hpa KaK HEKOTOPOH MEPBUYHON CYITHOCTH MPUITUCHIBaIOT PeHe
Hexapty (1596-1650), HO ¢ OONBIIOI ONIE YBEpEHHOCTH MOKHO CUHMTATh, YTO 3(pup OBLI M3BECTEH BO
BCE MIEPHUO/IbI CYIIIECTBOBAHMSI YEIOBEYECKOM IMBUIIN3ALINY.

Bce penurno3Ho-MUCTHYECKHE M 330TEPUYECKHE 3HAHUS COJACpKAIM yueHHe 00 adupe Kak o
€IMHON BEYHOU M BCEPOHUKAIONIEH (PU3NIECKOM CyOCTaHITHH.

HamomH10, 4yTO B mo3HaHuu BceneHHON M OKpyxkaromen J[eHCTBUTENBHOCTH CYLIECTBYET TPH
JMHUY MBIIUICHUS: Hay4dHas1, GHIIoco(CKas U peMruo3Hasl.

B npo6neme cymectBoBanust 3hupa mpaBaono100H0#M OyIeT TurmoTe3a o ToM, 4To 3Qup MPOHUK B
HayKy U3 QUI0COMUH U PETTUTUH.

OcHoBatenp kinaccuueckoid Mexanuku Mcaak HetoToH (1643-1727) HEeCKONIBKO pa3 MEHSII CBOIO
TOYKY 3peHHs Ha (aKT CyIIEeCTBOBaHHs d3(pHUpa, HO, B KOHEYHOM HTOTe, BCTAJl Ha MO3UIHIO €ro
MIPU3HAHUS.

CymiectBoBanue »¢upa NpU3HABAT M JAPYrod KIACCUK — aBTOpP YPaBHEHHH 3JEKTPOJMHAMHKH
Hxeiime Kinepk Maxkcsemn (1831-1879). Tlone3usiM s qanbHelero OyneT ene oJHO HAIOMUHAHKE O
no3unu A.DuHmTeHa. B 1910 r. DiHmTeitH nucan, 4Tto «HENb3s CO3/aTh YJIOBJIETBOPUTEIHHYIO
TEOPHIO, HE OTKA3aBUIMCh OT CYIIECTBOBAHUS HEKOM Cpeibl, 3al0JIHSAIONIEH BCE IIPOCTPAHCTBOY.

Orto Obula OJHA W3 TOYEK 3PEHHUs, 3alyCTUBIIAS MeXaHW3M (POPMHUPOBAHMS KOHIICTIIIUN
«ITyCTOTBD M €€ MHOTOJIETHETO CYIIECTBOBaHMS B TeopeTHyeckou ¢usuke. WTOr 3/1ech H3BECTEH:
HECMOTpSI Ha MHOTIOBEKOBOM OIBIT Pa3BUTHUS YEJIIOBEYECKOW MBICIHM, IPU3HAIOIIEH CYIIECTBOBAHUE
a¢upa, B Hadane XX Beka B HayKe dPUp ObLT OTBEPTHYT U BECh X X BEK MPOIIEI IO 3HAKOM TOPKECTBA
KOHLEIIUHU «ITYCTOTBD».

3nech, MpEeXJe BCEro, CIEAyeT Ha3BaTh PENIITUBHCTCKYI0 MEXaHHKY M €€ 0a30BYI0 TEOPHIO —
Teopuro OTHOcUTeNbHOCTH ['. MuHkoBckoro, ['. Beiins, A. DifnmreiiHa. B wurore, B mpobineme
CYIIECTBOBaHMs 3(Hpa BOSHUK OTKAT Ha3ajd, ¥ BO3OOHOBIIEHHBIE B cepeauHe XX BeKa MCCIeIOBaHUS
a¢upa ObLTH HAYATHI C YUCTOTO JIMUCTA — C BOIPOCA €0 CYIIECTBOBAHUSI.

B XX Beke, 0c0OEHHO B €r0 BTOPOH IMOJIOBHHE, BO3HHUK PsAJ (PyHAAMEHTAIBHBIX MCCIIEIOBAHN,
MOCBSIIEHHBIX TpobOiieMe cymecTBoBaHus d¢upa. Cpeau aBTOPOB STHX HCCIEIOBAHHHA IEPBOE MECTO
3aHUMAeT BBIJAIONIUICS yUEeHBIH-eCTECTBOUCIIBITATENh, KIACCUK CBOOOJHON (DM3MKHM M €CTECTBO3HAHUS
H.A. KozeipeB. Nmenno H.A. Ko3blpeB B HOBOHl ucTOpHH »3(upa B CBOMX MHOTOYHCICHHBIX
(byHIaMEHTAIBHBIX HCCIEOBAaHUAX HAa OCHOBE acTPO(PHU3MUECKUX IKCIEPUMEHTATBHBIX HCCIIET0BAHUI
nokazan ¢axt cymiectBoBanus 3¢upa. Ecnu cymuocTs, kKoTOpyto H.A. Ko3bIipeB Ha3Banm «BpeMEHHOM
cyOcTaHIHe», WASHTUPHUIUPOBATH KaK «3(Up», TO CTAHOBUTCS OUEBUAHBIM, YTO AOKA3aHHBIA UM (aKT
CYIIECTBOBAHMS «IIOTOKOB BpPEMEHM» aJeKBaTeH (aKkTy cCymecTBOBaHHMS »dupa. B coorBercTBHE C
IIPEVIOKEHNEM €ro YYEeHHUKOB M mocienosarenei, TepmMuH H.A. Ko3plpeBa «IIJIOTHOCTH BpPEMEHUY,
COOTBETCTBYIOILINI HCTOPUIECKOMY TIEpPHO/Ty HAITUCAHUS €ro padoT, CETOTHS MOXKET OBITh OCMBICTICH KaK
«IUTOTHOCTH d(upa». M3 COBpeMEHHBIX €CTECTBOMCIIBITATENICH, MpencTaBUTeNeH CBOOOMHON (U3UKH,
BHECIIMX 3aMETHBIM BKJIaJg B MpoOiieMy CyliecTBOBaHUS d¢wupa, ciexyer HazBatb A.M. Beiinuka,
A.B. ®ponosa, ['.B. Hukomnaea, B.A. Amokosckoro, ['.W. Illunosa, A.E. AkumoBa, C. MapuHoBa,
B.JI. IatnoBa, A.H. Imutpuesa, H. HockoBa, H.B. Kocunosa, B.W. I"apGapyxa.

Oco6oe BHUMaHHE clielyeT 0OpaTHTh Ha OOJIBIION UK GyHIaMEHTaIbHBIX paboT A.B. PrikoBa,
B KOTOPOM BOIIPOC CYIIECTBOBaHUS d(pupa riry0oKo U BCECTOPOHHE MU3YUEH.

B 3aBeprienne HaCTOAIIETO MyHKTA, s IOBEAY JI0 CBEJICHHS YUTATENs TO, YTO Hanboee MpocToe,
CTpOroe M SCHO€ JI0Ka3aTeNIbCTBO CYIIECTBOBaHUS d3(upa NPHUHAIISKUT aBTOpy. B MoHOrpaduu
A.H. [NanuenkoBa «HepIus» Mpu KOHIENTYaIbHOM 0(OPMIIEHUN HHEPLUU YCTaHOBIIEHHI 2 (pakTa:

1. Cuiia MHEpLUMHU peaau3yeTcsi B BUPTYalbHOM CIUIOUIHON cpeJie.

2. Cuita MHEpLNH SBIISIETCS COIPOTUBIECHUEM HUHEPLIHH.

Jlanee y MeHsI B aKCHOMATHUECKOW 0a3e MHEPIIUHU CONEPIKUTCS aKCHOMa:

1. BupTyanbHOU CIUIONTHON Cpeioi MHEPLHH SBIISETCS SPUP.

Otcronia cieyer: ecii CyIeCTBYET CHIa HHEPIMH, TO CYIIECTBYET U dPUp.

Kak wu3BecTHO, cwia comnpoTuBieHUs HHepuun B [Ipupoae cCyiecTByeT; CleI0BaTENIbHO,

CYIIECTBYET U .
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Takum oOpa3oM, Ha ocHoBe MarepuaioB MoHorpaduu A.H. [TanuenkoBa «/Hepums», ¢akr
CyIIeCTBOBaHMs d(hupa sIBISETCS CIIEACTBUEM SKCIEpUMEHTANIbHOrO (hakta cymiectBoBanus B [Ipupone
CUJI UHEPLIVH.
Ecth cumbl uHEpIIMU —> €CcTh dQup.

B 3akmodueHne 3aMedy, 4TO HamOoJiee MOJHOE H3JIOKEHHE HCTOPHM 3(upa CcoAepKuTci B
MoHorpaduu B.A. ArrokoBckoro «O01mas 3pupoanHaMIKay.

IV. IlycToTra 1 Teopusi OTHOCHUTEJIBLHOCTH

[TonmyunBmas B mnepBod mnoJioBUHE XX Be€Ka IMOBCEMECTHOE PACIPOCTPAHEHHE KOHIIETIUS
IIYCTOTHI IIPUBENA K KOJIOCCAIbHBIM HETaTUBHBIM ITOCIIEJICTBUSM B €CTECTBO3HAHUH U, B LIEJIOM, Pa3BUTHHI
nuBuiauzanuu. Ilo cytu, oHa co3jana TpYAHOIPEOJIOJUMYIO NpPErpagy Ha HYTH HCCIEAO0BAHUA U
MOJIOKUTENFHOTO PELIeHHUs MpoOJeMbl KOHBEpTallMKM CBOOOMHOW »Heprum 3¢upa. B cBoro odepens,
pa3BuTHE (QyHAaMEHTATHHONW (PU3MKH TOIIJIO IO JIOKHOMY ITyTH. JIMIepoM KOHIIETIIUU MYCTOTHI CTaia
cnenuanbHas Teopust otHocuteabHocTH (I'. MunkoBckuit, I'. Beitnb, A. DUHIITEHH).

B CCCP no mnoiauTHyecKuM MOTHBaM KOMAaHJHO-aJIMUHUCTPATHBHAs HayKa IpuIucaia
pa3paboTKy CIEUabHON TEOPUH OTHOCHUTEIFHOCTH TOJIBKO OJHOMY aBTOpy — A. DitHmreiiny. U no
koHna XX Beka B CCCP, a 3arem B Poccum »ra Teopusi HasblBaeTcs CIELUAIbHOM Teopuei
OTHOCUTENBHOCTH OiHIITeNHHA. [lo KakuM-TO 70 KOHIAa HE SICHBIM MOTHBAM 3Ta TEOpUs cCTaja
Ype3BbIYANHO MOIMYJSPHOM U BHITIOJIHMIA POJIb 0a30BOM TEOPHUU B Pa3BUTUH €IIE OJJHOTO pasjiena GU3NKU
— PENATUBUCTCKON MEXaHUKH.

Kputnka W KpUTHUECKHMH aHAJM3 TEOPHH OTHOCHUTEIBHOCTH DUWHINTEHHA ObUIM HAYaThl B
cepennHe XX BeKa; B HHUX MPHUHIM Y4acTHE HM3BECTHbIE (DU3MKH U (PHIOCO(BI, HO HTOT OKa3aJcs
HyneBbiM. B CCCP komanaHo-anMuHucTpatuBHasg cuctema Hayku B nne AH CCCP Bcrana Ha 3amury
DWHINITEHHA U €0 TEOPHH.

W3 MHOTOUYMCIIEHHBIX SIPKUX M COAEPIKATENbHBIX BBICKa3bIBAHUH, YyJa4HO COOpAaHHBIX B
monorpaduu I'.B. Huxonaesa “HAYUYHBIN BAKYYM. Kpusuc B GpynnamMenTanbHoil pusuke. EcTb
BBIX0?!!” s MpUBEy TOJILKO 9acTh TEKCTA OJTHOM M3 paboT u3BecTHOTO prtocoda M.B. Ky3nerona.

«MHTEepech (U3MUECKO HAyKHW HACTOSTENBHO TPEOYIOT TITyOOKOH KPUTHKH U PEHIMTEIHHOTO
pa3o0iaueHusi BCEH CHCTEMBI TEOPETHUECKUX B3TJSLAOB OWHINTEHHA W ero mocjienoBareneid —
SUHINTEHHNAHIIEB B 001acTH (PU3MKH, a HE TMPOCTO OTIENBHBIX WX (DMIOCOPCKUX BBICKA3bIBAHHM.
Wneanuctudeckne BO33peHUs OWHINTEHHA W HUHINTEHHUAHIIEB 3aBOJAT (DU3MYECKYIO TEOPHUIO B
0e3BBIXOAHBIN Tynuk». (Punocopckue Bompocs coBpeMeHHoi ¢usuku. 1.B. Ky3nenos (ctp.46), Uzm.
AH CCCP, 1952).

Oror npusbiB W.B. Ky3HenmoBa M ero KpailHe OTpHIaTelbHas OILIEHKa pOJIM TEOPUHU
OTHOCHTEIIFHOCTH DWHIITEHHA B Pa3BUTUU TEOPETUYECKON (PU3MKH MPHOOPENTH 0COOYIO aKTyaJbHOCTh B
HACTOSIIIEE BPEMSL.

JInist BBITIOJTHEHUST ITUPOKOMACIITAOHBIX HAayYHO-UCCIEI0BATENECKUX U KOHCTPYKTOPCKUX paboT
M0 KOHBEPTALMU CBOOOJHON SHEPTUM d(Hpa HEOOXOIUMBI MOJHBIA OTKAa3 OT KOHIETIUH «ITyCTOTHDY U
pa3paboTka KOHIenIiH dpupa.

VIMeHHO 3TO M OmpeAenuio TO, YTO pa3pylleHHE KOHILENLUU «IIyCTOThDY CTajJo OJHOM U3
KJIFOYEBBIX 3a7a4 KoHIa XX — Hadana XX BeKoB.

V. 2¢up u Teopusi OTHOCUTEJIbHOCTH

B npobneme uccienoBanus ddupa npencTaBiseT HECOMHEHHBIH MHTEPEC BOMPOC O MOJIE3HOCTH
TEOPHH OTHOCHTEIBHOCTH sl 1ened ocBoeHus 3¢upa. OIHUM U3 JOCTHKCHUH COBPEMEHHOTO
€CTECTBO3HAHUS M CBOOOIHOW (DU3HMKH SIBJISIETCS YCTAHOBJICHHE TIOJIHOW SICHOCTH B 3TOM BOTIPOCE.

3nech Hambojee YEeTKO HWTOTOBBIM BbIBOJ chopmynupoBan ['.B. Hukomaes: >dup u Teopus
OTHOCHUTEIILHOCTH HeCOBMECTUMBI. JInbo 3¢pup 6e3 Teopuu OTHOCHTEIHHOCTH, JIMOO MyCTOTA C TEOPHEH
otHocuTenbHOCTH. [lonmydaercsi, 4To B mpoOiieMe KOHBEpTallMM CBOOOJHOW SHEpruu 3pupa TEopus
OTHOCHUTEIILHOCTH TpakTH4ecku Oecriosie3Ha. Cyasi Mo OTKPOBEHHO CIIa00M, M300MITYIOIeH ommOKkaMu
CIIEIMATIbHOM TEOPHH OTHOCUTEIBHOCTH, A. DIHIITEHH He ObUT KPYITHBIM (PU3UKOM-TEOPETUKOM, HO TIPU
KPUTUYECKOM aHAJIM3¢ CIHCHUAILHOH TEOPHHM OTHOCUTEIBHOCTH B (POKYCE eCTeCTBOMCIBITATENCH
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OKa3zayach TOJIbKO (purypa A. DifHmTeiiHa. A 4to npyrue aBTopel? OHM aOCONIOTHO O€3rperIHbl U UX
Hay4YHbIe TEOpUH Oe3ympeuHbl? S 3aaymaincss Haj 3THM BOIPOCOM, M Ha TOPHU30HTE BO3HHKIA (QHTypa
I".JIopeHnua.

VI. PeJaTUBHCTCKAA Macca

OmHuM W3 IMHPOKO NPONAraHAWPYEMBIX pPENSITUBUCTaAMU (DyHIAMEHTAIBHBIX pE3YJIbTaTOB
CHELMaIbHON TEOPUH OTHOCUTENILHOCTH SBJIETCS CYIIECTBOBAHUE PENSATUBUCTCKON MacChl.

B cBoeit MoHoTrpadun «MHEpuHs» s CTPOTO J0KA3al, YTO MPUUYNHONW U3MEHEHHS CHIIBI WHEPIIUU
NpU JBWKEHUH Tela ¢ OOJBIIUMH OKOJOCBETOBBIMH CKOPOCTSIMH SIBJISIETCS HE M3MEHEHHE MAaccChl, a
MCKPUBIICHHE TI0JIS1 HHEPIMHU (TOYHEe, MOTOKA HHEPIIMU Ha SHTPOIIMUHOM MHOTOO0pa3HH).

CrycTss HECKOJBKO MeCsleB, Npu wu3ydeHun MmoHorpapum I'.B.Huxomaera "HAYUHBIN
BAKYVYM. Kpwusuc B ¢ynnamentansHoi ¢usuke. Ectb mm Beixoa?!!" s oOHApYXui, 4TO K ITOMY
BbIBOTy puien u I'.B. Hukomaes.

Otcrona cnenyer, 4To pesiTUBUCTCKAs Macca HE CYIIECTBYET, a BHEAPEHHOE B (PU3UKY MOHATHE
«PETATHBHUCTCKAs Macca» MMeeT €AMHCTBEHHYIO MHTEpIIpEeTaluio B BHUAE (UKTHBHON Macchl. Ho 310
BCEro JIMIIb OJHA CTOPOHA BONPOCA; BTOpas CTOPOHA BOIPOCA CBSA3aHA C MU3BECTHBIM MHOXKHTEIIEM
I'. Jlopenua

3/1eCh V - CKOPOCTH Tea (YaCTHUIIhI),
¢ - CKOpOCTb CBETa.
Kak um3BecTHO, pensiTuBHCTCKas Mmacca (Kak (PUKTHBHOE KOJMYECTBO) CBS3aHA C MAcCOM TOKOS
(ucTUHHOM Maccoit) popmyItoit

m,=—
B

CyTb gena CBOJUTCA K CIENYIOIIEH albTEpPHATHBE: YYUTHIBATH WJIM HE YYUTHIBATH MHOXHUTEIh
Jlopentia B Teopuu 3¢upa. Borpoc ycyryonsercs TeM, 94To (GpU3UKH MOJIF00MIH MHOXUTEN JIopeHIa, u B
ANEKTPOJMHAMUKE OH 3aHsI MPOYHOE MECTO. B pe3yinbraTe 3TOro MPOU30LIET BaXXHBIM aKT: B
AJIEKTPOIMHAMUKE JIBMYKEHUE TeT BMeCTO ypaBHeHHsI HploTOHA cTano onuckiBath ypaBHeHue Jlopenna. C
IMOMOIIBIO 3TOTO AKTA 3JEKTPOJMHAMUKA JUCTAHLIUPOBAIACH OT KJIACCHUYECKON MEXaHUKH U 3ar0OBOpHUIIA O
CBOEM CYBEPEHUTETE M, OYEHb 4acTO, O ImpuMare. Jleno 3anuio emie Jaublie; psl aBTOPOB MpejiararoT
npujath ypaBHeHH0 HproToHa BuI ypaBHeHus JlopeHna, mojarasi, 4To 3amnuch ypaBHeHUs HproTOHA B
dopme ypaHernwus JlopeHma Oosee coBpeMeHHa u Oosiee crpora. HamomHro, 4T0 B Cilydae OTCYTCTBHUS
MHOXUTENs JIopeHIia ypaBHEHHE IBMXKEHUS AJIEKTPOIMHAMUKH (YpaBHEHHE 3JIEKTPOMArHUTHOTO TIOTOKA)
SIBJISIETCS] YACTHBIM CITy4aeM ypaBHEHUM JBUKEHUsS HbIOTOHA MPU KOHKPETU3ALMU BHEIITHEN CHIIBI B BUJIE
cunsl JlopeHna.

Bropoil MOMEHT. B cOBpeMEHHOM CHUMBOJIBHOM BBIBOJIE ypaBHeHHE JIopeHIa sBiIs€TCsS BTOPBIM
YpaBHCHUEM KAHOHUYECKUX YpaBHEHHN ['aMHIbTOHA — OCHOBHBIX YPAaBHEHUN TIaMUJIBTOHOBOM
MEXaHHKH.

[TpuBeeHHOE BHINIE KpaTKOe 0OCYKJIEHUE MOKA3hIBAET, YTO HA MHOXHTEh JIopeHa B (u3uke
BO3JIO’KEHA BakKHas poJib. Ho B 3TOM citydae OH JTOJKEH OBITh O€3yIpeYHBbIM U CTPOTO 0OOCHOBAHHBIM.

Bo Bpems HamucaHus HacTosIero o030pa y MeHs OKas3ajlach HEOOJbINas, HO BaXKHas U
untepecHas kuura ILII. I'pedanoro u I1.A. IlornoBa «CTo JIeT IOpPOrH B HUKYZAA: KOHELl CHELHAIBbHOM
TEOPUH OTHOCUTEILHOCTH». B 3TO# KHUTE aBTOpPHI YOSTUTEIHLHO TMOKA3bIBAIOT, YTO CBOM 3HAMEHHTHIN
MHOXHTETH [. JIOpEHI[ B3sUT «C MOTOJIKa» W HE Jall eMy CTPOTOTO TEOPETHUECKOTO 00O0CHOBAHUS. 3/1eCh
K€ aBTOPBI MPOCTBIMU MATEMAaTUYECKUMH CPEACTBAMM JOKA3BIBAIOT HAYYHYIO HECOCTOATEIIBHOCTh TPEX
OCHOBAHMH CIIELIMATIBHON TEOPUU OTHOCUTEIBHOCTH:

1. OTpunarensHblil pe3yabTar oneiTa A. MalikenbcoHa.
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2. @opMyibl B3aMMHOTO TpeoOpa3oBaHUS KOOPAMHAT JBYX HHEPIHAJIBHBIX CHUCTEM OTCYETa,
npenioxxenHsle ['. Jlopenuem B 1904r.
3. Crarpa A. OiHmTeliHa «K 37€KTpoJMHaAMUKE ABMKYILIUXCS TEI.

VII. Tpu onpeaejial0mx Te0pun

Ha pasButne mnaycrpuanbHoil koMnoHeHTsl nuBrinsanuu XIX-XX BEeKOB — MHAYCTPHUAIBHOU
LUBUWIM3ALUU — ONIPECIIAIOIIECe BIUSHUE OKa3alu TPU TEOPHUHU:

1.HproTOHOBA MEXaHMKA.

2. DnektpoauHamMuka Makcsesia.

3. Teopus 3aKpbITIX TEPMOJUHAMUYECKUX CUCTEM.

[To cyru, 5T Teopuu U CHOPMHPOBAIHM WHAYCTPHAIBHYIO IMBHIIM3ALMIO TEKYIIEro IeprHoaa
CYILLECTBOBAHUS U Pa3BUTHs YEJIOBEYECKON [IUBUIIN3ALINMY.

XapakTepHOW 4YepTOM HAa3BaHHBIX BBIIIE TEOPUM SABIAETCA TO, YTO BCE OHU B pEaM3aLUU
OKa3aJIUCh TEOPUSMHU ITYCTOTHI. FIMEHHO Kiaccu(UKaIUs X KaK «TEOPUH IYCTOTBD» U JIE)KHUT B OCHOBE
WUTOrOBOM OTPULATEIBHOM OLICHKM MX BIHMSHUS Ha HMHAYCTPHUIO 3a BeChb Ilepuoxa e€ pasBurus. B
HACTOsIIIee BpeMsl MBI YYBCTBYEM MPUONMKEHHE TII0OOATHHOTO SHEPTeTHUECKOTO KPHU3HCa, U MPOTHO3
3/1eCh HEYTEIINUTENbHBIH. MBI HIEM 1O JOpOTE B HUKY/A; HAC JKAET MOJHOE Pa3pyIIeHNUE Cpeabl OOMTaHUS
4eJloBeKa. BhIXO 37€Ch OJIMH: MHAYCTpUAJIbHAS LUBWIN3ALMS, BBIIEAIIAS U3 IIYCTOTHI, JOJDKHA YHTH B
IIyCTOTY.

VIII. AGcTpakuusi 1 HHTEpIpeTanus

B cBs13u ¢ MmaTepuanaMu npeabIAyIIero MyHKTa BOSHUKAET €CTECTBEHHBIN BOIPOC: B UeM ITPUUMHA
Toro, 4uro fBa asTopa (M. Hetoron u JI. MakcBesut), BepsIUX B CyIIECTBOBAaHHE IIEPBUYHON CYIIIHOCTH —
CIUTOIITHOW cpefbl d¢upa — pa3zpaboTaid OCHOBHBIE TEOPHH CBOEW KHM3HH B BUAE TEOPHH KOHIICTIIIUU
«ITYCTOTBI»?

3nech cremayer OOpaTHThC K MaTepuaiam Moedl MoHorpadum "DHTpormus-2: XaoTHUecKas
MexaHuKa" U emé pa3 U3ydyuTh MOHATHS «a0CTpakmus» W «uHTepnperanus». OTBET Ha 3TOT BOIPOC
HAXOJUTCS Ha JIMHUM aOCTpakiusi — HHTeprperanus. HbpIOTOHOBa MeXaHWKa W JIIEKTPOJHMHAMHUKA
MakcBeruta SBISFOTCS a0CTPAKTHBIMU TEOPHUSIMH, M B HUX aBTOPHI HU CJIOBA HE CKa3aJl, YTO UX TEOPHH —
TeOpuu MycTOThL. HO co3maHHBIE HA WX OCHOBE MHOTOYHMCIIEHHBIE W Pa3HOOOpa3HbIE TPAHCIOPTHBHIE,
SHEPreTHYECKHEe, MPOMBIIIICHHBIE OOBEKTHI M OOBEKTHI CIIO)KHOW OBITOBOM TeXHUKH (Kopabiw,
CaMOJIEThI, pAaKeThl, AaBTOMOOWJIM, DSHEPreTUYEeCKHEe YCTAHOBKH, XOJIOJWJIBHUKH, TEJIEBH30PHI,
SHEPTeTUYECKHUE CHCTEMBI) ObUIM OOBEKTAMHM KOHLEMIMU «IIYCTOTHD». VIMEHHO 3TO W OIpenenseT
TParu4HOCTh CUTYyallud B (QyHAaMEHTaIbHOW (pusuke W e€ coBpeMeHHBIH Kpuinuc. OCHOBHBIE TEOPHHU
(byHIaMEeHTaIbHON (PM3MKHM, BKIIOYAs TPU OCHOBHBIX (KIACCHYECKYI0 MEXaHUKY, SJIEKTPOJIUHAMUKY,
Teropu3uKy), ucuepnanu ceds. Ilompocty , OHM HE YJOBIETBOPSIOT COBPEMEHHBIM TPEOOBAHUSAM K
(byHAMEHTAIBHBIM TEOPHSIM.

MexaHu3M MepeopueHTanny adCTpakTHBIX Teopuii HproToHa m MakcBenyia Ha Apyryro, KpaiiHe
naryOHy!0 JUIS BCEro 4YeJOBEUeCTBa WHTEPIPETAIMIO MPOCTO OOBSACHSIETCS CpeACTBaMU MOeH
SHTPONUIHHON KOHIENTyadbHOU Mozenu (MoHorpaduu A.H. I[TanuenkoBa "DHtponus" u "DHTponus-2:
XaoTuueckast MexaHuka').

Knaccuueckass MexaHMKa M DJIEKTPOJAMHAMUKA SBIIAIOTCS CHEUAIBHBIMU pa3JielaMd TEOpPUH
MOTOKOB Ha SHTPOMHUIHBIX MHOTO00pa3usIX. DHTPOMUITHBIE MHOTO00pa3usi 3T0 MHOT000Opasus $a3oBoro
IIPOCTPAHCTBA, HA KOTOPBIX 33JaHa CUMMETPHUsSI — 3aKOH COXpPAHEHMs] SHTPOINUU (KaK CIeACTBUE
NpUHIMIA MakcUMyma SHTponuu [laHueHKoBa). DHTpOMUitHOE MHOrooOpasue 3TO T'eOMETPUYECKUI
O00BEKT, W Ha HEM CYIIECTBYET KJIACC TOTOKOB, SBHBIM 0O0pa3oM HE 3aBHCAIINX OT MapaMeTpoB
BUPTYAIbHOW  CIUIOITHOW  cpensl. B HacrosmeM 0030pe  BUpTyalbHAs CIUIOIIHAS — cpena
KOHKPETHU3MpPOBaHA B BHJIE CIUIONIHOM cpenbl a¢upa. MIMEHHO K 3TOMY KJacCcy MOTOKOB OTHOCSTCS
MTOTOKH MHEPLUH U 3JIEKTPOMAarHUTHbIE MOTOKU. OTCIO/1a CIEe/ICTBUE: B YPABHEHUSIX JBUKCHHUS MEXaHUKU
U DJIEKTPOIMHAMHKH B SBHOM BHJIE TTAPAMETPhI CIUIONIHOM cpesibl drpa HE MPUCYTCTBYIOT.

bnu3kas, HO OTJIMYHAs B HEKOTOPBIX JAETAISX CUTyallUsl BO3HUKIIA B TEPMOJUHAMHUKE 3aKPBITHIX
cucreM. Peanu3oBaHHbIE B MeTaule pPa3HOOOpA3HbIE TPAHCIOPTHBIE W DHEPTETHUECKHE OOBEKTHI
(TapoBO3bI, TEMJIOBO3BI, MAPOXO/IbI, TEIUIOBBIC JIEKTPOCTAHINH), CUCTEMbI TEIUIOCHAOKEHUS W ApYyTrHe
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pa3HooOpa3Hble OOBEKTHI TEIUIOTEXHUKH, IO 3aMBICIy UX pPa3pabOTUYMKOB KIACCHPHUIMPYEMBbIE Kak
3aKpbIThIE TEPMOJMHAMUYECKHE CUCTEMBI, B JIEHCTBUTEIBHOCTH, IPU HMX 3KCILIyaTallud B CILJIOLIHOM
cpene >dupa OKA3aIUCh OTKPHITHIMH CHUCTEeMaMU. Bce OOBEKThl TEIUIOTEXHHUYECKHX OTpacieil B
CIUTOLITHOM cpesie Apupa TepsIFOT CBOMCTBO 3aKPHITOCTH.

Teneps 5 ele pa3 BEpHYCh K CIENMAIBHON TEOPUU OTHOCUTEIbHOCTU. Kak M3BECTHO, HA OCHOBE
CTEUATBHON TEOPHH OTHOCHUTEIHHOCTH MPAKTUYECKH HE CO3/IaHO HU OJHOTO MPOMBIIUIEHHOTO 00BEKTa
1100 TPOM3BOJICTBA; POJIb CHEIMATHLHON TEOPHH OTHOCUTEIHHOCTH B (DOPMUPOBAHMM WHAYCTPHAIBHON
[IUBWIM3ALMY Ype3BbIuaiiHo Maja. Kak ciemyer u3 MaTepraioB HACTOSIIETO MyHKTA, €CTh TIyOMHHbBIE U
OUYeHb 3HAYKMMBIEC TPUYMHBI TII00ATHHOTO KpU3UCa, 00sI3aHHBIE TPEM OCHOBHBIM (PU3MUECKUM TEOPHUSIM.
CrnenmanbHasi TEOpUs OTHOCUTENBHOCTH TPEJCTaBIseT co00i coyeTaHne 0e3rpaMOTHOCTH M (aHTa3uH,
MMEHHO 9TH €€ CBOHCTBa BMECTE CO CIIOCOOHOCTAMHU A. DUHIITEHHA K caMOpeKiIaMe W TPHUBENN K e
Ype3BbIYafHOW  MOMYJSPHOCTH  Cpead  (U3UKOB-OPTOJIOKCOB M JOCTAaTOYHO  JNAIEKUX  OT
(byHIaMEHTAIbHOW HAYKH CIIOEB HACEIECHUS 3EMIIH.

IX. D¢up u pusnyeckuit Bakyym

B TedeHne OONBINIOrO Meproja BpeMEHHW CEeMAaHTUKH dhupa U (QU3MUECKOTO BaKyyMa HE ObLIH
OKOHYATEJIBHO OMPEENICHBI, M OOJIBIIOE YUCIO €CTECTBOMCIIBITATENEH TOJIaraiy, 9YT0 TEPMUHBI <«QUP» U
«(pusnyeckuii BakyyMm» - CAHOHUMEBIL. B HacTosiiee BpeMsi 4€TKO YCTAaHOBJICHBI Pa3lIMUUs MEXKIY dTUMHU
IBYMSI CYHTHOCTSIMH, M BOIIPOC O CEMAaHTHUYECKHX Pa3INYMsX dpupa ¥ PU3NIECKOTO BaKyyma MOTYIHIT
OKOHYATEJIbHOE PELICHHUE.

OOcyxenue pa3nuuuil 1ByX OOBEKTOB - 3pHUpa U (PUINIECKOTO BaKyyma — s Hadajdl B CBOEH
KkHHTe "DHTpoTHs-2: XaoTH4yecKasi MeXaHuKa'", HO 3TOT (parMeHT UCCIIeIOBAHUS JI0 KOHIIA HE 3aBEPIIUIL.

3aBeplIeHHBIM pe3yabTaT M0 3TOMY BakHOMY Bompocy s Hamén y I'.B. HukonaeBa B kHure
"HAYYHBII BAKYYM. Kpusuc B ynnamentamsHoli dusuxe. Ecte ym Beixoa?!!" Cruemys
I".B. HukomnaeBy, paznuuue 3¢pupa u GU3NIECKOTO BaKyyMa OTNPEeNIeTCs IBYMsI CBOMCTBaMHU:

1. ctpykTypoi;

2. B3aUMO/JICHCTBUEM JIBYX T€Jl KOHEUYHOU MaccChl.

D¢up obmagaer CTPYKTYypOW CIIONIHOM Cpefpl, Torja Kak (U3NYeCKUHd BaKyyM HMEET CTPYKTYpY
MyCTOTHI, 3allOJHEHHOW CBEPXMaJbIMU d3JEMEHTApHBIMU YacTHLaMH. B  ¢u3uueckom Bakyyme
B3aUMOJICHICTBUE JBYX MAacC OCYILECTBISETCS MOCPEJACTBOM IEPEHOCUMKOB B3aUMOJICHCTBUS —
CHEIMAIbHBIX CBEPXMAaJIbIX JJIEMEHTApHbIX 4YacTHll (TPaBUTOHOB, HHEPLUUMOHOB U T.1.). C npyroi
CTOPOHBI, B 3(Upe B3aUMOJICHCTBHE JIBYX MAcC MPOUCXOAUT MOCPEICTBOM TOJICH, CO3aBaEMBIX KaxI0H
MAacco¥ B CIIONTHOW cpejie dpupa.

[Ipu monmoOHOW WHTEpHnpeTanuu (PU3MUECKOrOo BaKyymMa €ro KOHIICTIHUS IPEICTaBIIsIET
YCOBEPILIEHCTBOBAHHBIN BapUaHT KOHILENIINN «IyCTOTh». HO B 3TOM ciiyyae Teopusi OTHOCUTENBHOCTH U
¢bu3nvecKkuii BaKyyM OKa3bIBAIOTCSI COBMECTHMBIMHU; 3TO OTKPHIBAET BO3MOXKHOCTH PA3BUTHUSI TEOPUH
(bu3MUeCKOTO BaKyymMa Ha OCHOBE 00IIeil Teopun oTHOcUTeNbHOCTH. UTo U caenan I'.U. [Ilunos B cBoei
kaure «Teopust ¢usmueckoro Bakyyma». Ho 37ech He OECIOUYBEHHBIM OKa3bIBAE€TCS  BBIBOJ
I".B. HukonaeBa 0 TOM, 9YTO TOPCHOHHBIE TTOJII HE UMEIOT peaIn3alui B (PU3MUECKOM MUpPE: TOPCHOHHBIE
I10JISI HE CYIIECTBYIOT.

C nmpyroii CTOPOHBI, CIUIONTHAS cpenia dPUpa SIBISIETCS HICATHBHBIM 00BEKTOM MOWX SHTPOIHHHOMN
KOHLENTYalbHOW MOJIENH, METOJOJOTUM U HWHCTPYMEHTAJIbHBIX CPEJICTB, CO3JAHHBIX B JIBYX
MOHOTpa(HsIX:

1. A.H. ITanuenxoB. "Dutponus". Hwxuuit HoBropoa: Uurencepsuc. 1999. 592c¢.

2. A.H. TTanuenkoB. «DHTponus-2: xaoTudyeckas mexanuka». Hwxuuit Hosropona: Uurtencepsuc.
2002. 713c.

Ha ocHoBe »THX MOHOTrpaduii s U CO3/1aJl OCHOBHYIO TEOPHIO d(Hpa — TCOPHIO MHEPLUUHU (CM.
kaury A.H. [Tanuenkoa «uepuus». 2003r.417c. anekTpoHHAst BEPCHST).

X. Beunsblii ABUraTeb M K.I1.1.

C mo3uiuii COBpEMEHHBIX 3HaHUH 00 3dupe W CBOOOJHON SHEPrUU dUpa TEPMHUH «BEUHBIN
JIBUTATEIb) SIBISAETCS OeccomepKaTeNbHBIM U JIMIIEHHBIM KaKOTO-JIMOO CMBbICA; OECCMBICIIEHHO TaKKe
MOHATHE «KOA(PPHUIMEHT MOJIE3HOTO AHCTBUs». VX HCmosib30BaHUE B cpejie CBOOOIHBIX (PU3UKOB PE3KO
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CHIDKAET SICHOCTh M YETKOCTh UX UCCIIEIOBAaHUM U, B UTOTE, YMEHBIIAET HAyYHBI YPOBEHb U CTPOTOCTD.
Ham HYXHO HM3BATh W3 OOpalieHus STH JABa TepMHHA. [IOMyTHO CKaXy, 4TO IaBHO IMOpa U3BATH M3
oOpamieHuss W 3a0bITh W3BECTHOE M PEAKIMOHHOE [0 CBOEMY BIHSHHMIO HAa Pa3BUTHE LMBUIM3ALUU
pemenne @paniysckoit Akagemun Hayk 1775 rona.

XI. Knaccupukanusi KOHBEpTOPOB Heprum 3¢upa

B nacrosmee BpeMs 4€Tko chopMUpOBAIHCH TPU THUTIA KOHBEPTOPOB CBOOOIHOM SHEprun dupa:

1. MHEPIIMOHHBIA KOHBEPTOP SHEPTUU HPHPa;

2. NIEKTPOMArHUTHBIN KOHBEPTOP PHEPTUU d(pupa;

3. TEIIOBO# KOHBEPTOP dHEPruu dpupa.

B ocHOBy 3To#l KiaccupuKanus s MOJIOKWI TUI MOTOKOB HAa SHTPONHIHOM MHOTOOOpazuu —
HOCHTEIeH CBOOOTHOM SHEpPTUu dupa.

XII. U300peraresibcKast 1eATEIbHOCTh

Hauano m3o0peraTenbckoil IesITeNbHOCTH B 00JaCTH KOHBEPTAIIMH SHEPTUU d(pHpa OTHOCUTCS K
CpEeIHHMM BEKaM, HO cpeau OOJBIIOr0 4YHCiIa H300peTarenell pe3Ko BBIACNSIOTCS JIBA BHUIHBIX
n3zo0Operarens konia XIX — Hagana XX Beka:

1. Toxon Bopen Kun (1827-1898).

2. Hukona Tecna (1856-1943).

B Hacrositiee Bpemsi M3BECTHBI COTHM TATEHTOB Ha HM300pETEHHs] YCTPOWCTB HCIOJIB30BAaHUS
cBOOOJTHOW 3HEpruu 3pupa U JECATKH IEUCTBYIOMMX KOHBEpTOpOB 3Hepruu 3¢dupa. Ilo 3asBieHuro
A.E. AxumoBa, cerogns B mupe padoraer 20 ycTpoicTB ¢ ko3dduimenTom nomuesHoro aeiictsus 300-
500%.

B Mou mimaHbl He BXOAWT 3ajadya ONHMCAHUS KOHKPETHOW JeATeNbHOCTH OOJBIIOrO YHCIia
n3zobperarteneil U3 pa3HBIX CTpaH MUpa U OMHCAHUS XOTs Obl HECKOJBKHUX KOHCTPYKIMI KOHBEPTOPOB
SHEpruu 3pupa; u s He Oyay 3TOTO JIeNaTh.

C HyXHOH TNOTHOTOW M TOAPOOHOCTHIO HH(pOpMamus 00 H300peTaTeNnssx M H300pEeTeHUsX
KOHBEpTEPOB dHEpruu 3upa conepkutcs B MoHorpadusx ['.B. HukonaeBa «TaiiHbI 371eKTpOMaraeTu3ma
u cBoOosHas sHeprus» u o63ope A.B. ®dpornosa «CBoboaHast sHEprus» (kypHan «HoBasi sHEpreTHkay,
Ne2, 2003). Psig mosie3HBIX CBENICHHI 1O 00CYKJaeMOMY BOTIpOCY coaepkutcst B 0030pax Kocunosa H.B.
u ['apbapyka B.W. «Oueprerudeckuii penomer Bakyyma» u B.E. [TetpoBa «CB0OO HAS SHEPTHSD».

XIII. HayuyHble KOLJIEKTUBBI

Kak cnenyer u3 marepuaioB MHTEPHETA M PA3JIMYHBIX U3JATEIbCKUX MPOIYKTOB (MOHOTpadui,
0030poB, cTareii), akKTUBHBIE PA0OTHI MO OCBOCHUIO 3(upa BeAyTCs B OOJBIIIOM YHCIE CTPaH MUPA,
Britovas CIIA, Anonuto, I'epmanuto, [lBeitiapuio, ABcTputo.

Poccus B 3TOM upe3BbIYaitHO OOJBIIOM IMOTOKE 3aHUMAET JIOCTOMHOE MECTO; CIennu(UIecKOi
ocoberHoCcThI0 Poccuu u psga crpan CHIT sBisieTcst TO, 4TO B HEW HMCCIEIOBaHUS COCPEIOTOUYEHBI B
COOO0IIeCTBE €CTECTBOUCIIBITATENCH-TIPEICTaBUTENCH CBOOOJHOM Hayku. VIMEHHO 3Ta XapakTepHas yepTa
ompenenuia Croco0 OpraHM3aldé HCCIEAOBaHUM 1o mpobieMe 3¢hupa W KOHBEPTAIMHA CBOOOIHOM
sHepruu d¢upa: B psage oOONACTHBIX TOPOJOB — KPYIMHBIX HAaydHBIX IEHTPOB - BO3HHMKIHU
MCCIIEI0BATENILCKUE TPYIIIIHI.

CHUCOK 3THX TPYII BBITIISAUT CIEAYIOIIUM 00pa3oM:

. Mockosckas rpynna I'.W. llunosa u A.E. AkumoBa;

. MockoBckas rpymnmna B.A. AnitokoBckoro;

. MockoBckas rpynna A.B. PrikoBa;

. Cankr-IlerepOyprckas rpynmna A.B. @poiosa;

. Hmxeropoackas rpynna A.H. [lanuenkoBa;

. Munckas rpynna A.U. Beiinuka;

. Kuesckas rpynmna H.B. Kocunosa u B.U I"'apbapyka;

. Kummmnesckas rpynna 1O.C. Ioramnosa;

. HoBocubupckas rpynmna B.JI. [latiosa, B.1. Mepkynosa, A.H. JImutpueBa;

O 0 1N N K WD
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10. Tomckas rpynna I'.B. Hukonaesa;
11. BraguBocrokckas rpynmna b.I'. Turaesa.
Ckopee Bcero, STOT CHHUCOK HEMOJIHBIM, s BKIIOYWI B HEro JHINIL HanbOoJiee W3BECTHBIC
KOJUICKTHBBI, BHECIIINE KPYITHBIN BKJIAJl B TPOOIIeMy OCBOEHUS dpupa.

XIV. U3nanua

B cpene ectecTtBouMcHBITaTeNel, 3aHATHIX MPoOIEeMOil 3(pupa, aKTMBHO BENETCS H3aTelbCKas
JEATeNbHOCTh, MpPUYEeM, S 3aMETWJI, 3a IOCIEJAHHUE HECKOJIbKO JIeT OOmMi 00BbEeM pPYCCKOS3BIYHBIX
U3aHUK pe3ko BhIpoc. CpeaM aKkTyalbHBIX M3/IaHUH €CTh IIMPOKOU3BECTHBIE MOHOTpaduu, KpYITHBIE
0030pbI 1 MHOTOYHCIICHHBIE CTaThbU (BKJIIOYasi 0030pHI M CTAThH B UHTEPHETE).

Jlnst hopMupoBaHUS y YMTaTENEH BEPHBIX 3HAHUH O MUPOTEe PPOHTA HAYYHBIX UCCIIEIOBAHUM, 00
o0beMe U TeMaTHKE U3JIaHHUH 51 IPUBEY CBEJICHHUS O Han0oJiee 3HAUUMBIX PYCCKOS3bIUHBIX M3/IaHUSX:

I. Monorpaduun

1. [TanuenkoB A.H. Outponus. Hwxuuiit Hosropoa: Murencepsuc. 1999. 592c.

2. IManuenkoB A.H. DuTpomus-2: xaotuyeckas mexanuka. Hmwxuuit Hosropoa: Wurencepsuc.
2002. 713c.

3. ITanuenxoB A.H. Unepuus. Hwxuauit Hosropos. 2003. 417c¢. (3nekTpoHHast BEpCusi).

4. KossipeB H.A. U36pannsie Tpyasl. Jleaunrpaa. 1991. tom 1. 445c.
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8. AmokoBckuii B.A. O6mas a¢pupoauHamuka. M.: Dueproatomusaat. 1990. 272c.
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12. 10.C. Tloranos, JLII. ®omunckuii, C.}O. IloranosB. Oneprus BpameHus. 2002.
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13. PrikoB A.B. Hauana HarypHoii ¢pusuku. M.: uzn-so OM®3 PAH. 2001. 58c.

14. TopbaneBuu @.D. OcHOBBI TEOPUH HEMTYyCTOTO Apupa. AnaTuThl: n3a-B0 Muopu. 1989. 48c.

15. TlomsxoB C.M., TlomskoB O.C. BBeneHue B OKCIEPUMEHTAIBHYIO TPABUTOHHKY. M.:
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I1. O630pEI

1. Huxomaee [I'.B. Kpmsuc B ¢yngamentanpHoit  ¢usuke. Ecte 1m  BeIXOA!?
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W3 mpuBeneHHOTO BHINIE CHUCKa MOHOTpaduii m 0030poB ciexyeT, 4to 3¢up mpuoOpén BUL
CaMOCTOSITEIIEHOM, aKTYaJIbHON, aKTUBHO Pa3BUBAOIIEHCS TPOOJIEMBI €CTECTBO3HAHUSI.


http://www.fund-ekip.ru/books/Potapov
http://www.skyzone.ru/tech/krizis.html
http://www.skyzone.ru
http://www.n
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3nech HY)KHO 0OHApOIOBATh emé OJWH KpaifHe BaXHBIN (DaKT: opraHu3aus ¥ W3JaHue KypHaa
«HoBas nsuepreruka» (Mzmarens: OOO «Jlabopatopus HOBBIX TexHojJoruii Papaneit», r.CaHKT-
[TeTepOypr).

[Toe3Ho HamOMHUTH M TO, YTO VIHTEpPHET COJEPKHUT OONBIIOE YHCIO HAYYHBIX CTaTei,
MOCBSIIEHHBIX pa3Ho0Opa3HeIM TpobieMaM 3(UpHON (UBHMKHM; TPU ITOM UYETKO MPOCICKHBACTCS
TEH/ICHIUS MTPUTOKA HOBBIX aBTOPOB. Hanboliee n3BeCTHBIE U MHTEPECHBIE CTATHH 51 TOMECTHII B CIICOK
JUTEPATYPHI.

XV. IBe napaaurmel 3¢pupa

COBOKYMHBIN TPOAYKT JEATEIBHOCTH €CTeCTBOMCHIBITATENE — 3HaHHMA — c(opMUpOBaIU B
HACTOSIIIee BpeMs JBE MapaUrMbl:

1. ®usnueckas napagurma dpupa.

2. DHTpoNHifHas Tapaaurma pupa.

dwusnueckas napagurma 3pupa BO3HUKIA KaK €CTECTBEHHOE 0000IIeHNe U Pa3BUTHE TTapaUTMbI
KJaccuyeckoi ¢gu3uku. B 3TOM mporecce oHa HE OCBOOOIMIACH OT MHOTOYHMCIIEHHBIX HEIOCTATKOB
KJIACCUYECKON DPENSATHBUCTCKON (DU3MKH, a TOJHOCThIO BoOpanma ux B cebs. [IpuBemy HECKOIBKO
HanboJiee XapaKTEePHBIX U IPKUX TPUMEPOB:

1). HeloToOHOBa MeXaHWKa HE MMEET KOHIIECNTYaJbHOTO (yHJAaMEHTa M HOCHUT JEKJIapaTHBHBIHI
(mormatuueckuit) Xapakrep.

51 B cBoeit mocnenneit MmoHorpadun «MHeprus» co3nan GyHIaMeHT HbIOTOHOBOW MEXaHHKH; HO
KHUTa «VHEpUUs» JEKUT B OCHOBE BTOPOI — SHTPONMIHHON — MapaaurMbl 3Upa U HEe BXOJUT B COCTaB
KOHIIETITYaIbHOTO, METOJIOJIOTUYECKOTO M WHCTPYMEHTAJIBHOTO olecreueHni (hU3NYecKor mapajaurMbl
adupa.

2) Knaccudeckast aJIeKTpOAMHAMUKA HE UMEET KOHIIETITYaTbHOTO 0(hOPMIICHHSI.

3) BeimosHEeHHBI MHOM SHTPONHUMHBIA aHAIN3 MOKa3aJ, YTO CTaTHCTUYECKas (PU3MKA CONEPIKUT
Psiz TITyOOKHX M3BSTHOB.

4) Knaccuyeckas MeXaHWKa — HE3aMKHYTas TEOPHs, MOCKOJBbKY B HEH OTCYTCTBYET MCTUHHAs
MPUYMHA CHIIBI HHEPIIUH.

5) Jlexamuii B ocHOBe (hm3uku mpuHOUI ['aMmibToHa HEe 00MamaeT oONHOCTHI0, HEOOX0IMMOM
IUISL €T0 pacIIMpeHus Ha YPUPHYIO QUBHKY.

B o6mem citydae, ¢pusnka o6siagaet TpeMsi OCHOBHBIMH HEJJOCTATKAMU:

1] HemocraTouHO pa3paboraHa (MO0 TMOITHOCTBIO OTCYTCTBYET) KOHIEHIUS OCHOBHBIX
(byHaMEHTAIBHBIX TEOPHUH.

2] Cnaba (mubo yapydaroiie mpoTHBOPEYNBa) METOA0I0OTHIecKast 6a3a.

3] Cnab u HeAPEeKTUBEH CUMBOJIBHBII BBIBOJI (HHCTPYMEHTAIILHBIE CPEJICTBA).

SIcHO, YTO ATH HEJIOCTATKH MEPEKOUYEBANIN U B (PU3NUECKYIO TTapagurmy 3¢upa.

Kak u3BecTHO M3 MOMX TpEX MOHOTpadguil « IHTPONHS», «DHTPOIHUA-2: XaOTUUECKAsT MEXaHUKay,
«Mueprusy, mobas HaydHas napagurma J0JbKHa 00agaTh OCHOBHBIMU CBOMCTBaMH, 00beTMHEHHBIMU B
CJIEIYIOLUI [TepEYCHb:

1> OGImHOCTE.

2> HenpoTHUBOPEUUBOCTb.

3> CamM0/10CTaTOYHOCTb.

4> 3aMKHYTOCTb.

5> D¢} deKkTuBHOCTS.

B mpoTHBOMOIOKHOCTE (u3MUecKo mapaaurme 3dupa, SHTpoONUiiHAs Tmapamurma >Sdupa
oOiaaer TUMHU OOIIMMHU CBOHCTBAMHU.

OHTponwuiiHas TapaaurmMa 3¢upa, BKIIOYAIOMIAs KOHIENTYalbHYIO MOJENb, METOJOJIOTHI0 U
WHCTPpYMEHTAJbHBIE CPEACTBA, NMPU HMCCIENOBAaHMHM KOHKPETHBIX 3a7ad JIMOO MpoOJeM IMpeicTaBisieT
€CTECTBOMCITBITATEISIM JIOTIOTHUTENIbHBIE BO3MOKHOCTH, OTCYTCTBYIOIINE B (PU3NYECKOM Mapaurme.

VIMEeHHO 3TH JIOTIOJIHUTENFHBIE BO3MOXKHOCTH M PEHIAIOT MpoOJeMy KOHBEPTALMU CBOOOIHOM
SHEpruu >dupa.
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XVI. lIpunuun makcumyma suTponuu Ilanyenkosa u npunuun I'aMmuiasrona

JIBe mapaaurMel 3Gupa IOPOKAAIOT IBa AIBTEPHATUBHBIX CIIOCO0a OTIMCAHUS:

1. DHTpONMITHOE OIIMCaHUE.

2. ®u3HnuecKoe ONUCaHUE.

[lepBUYHON CYIIHOCTBIO, JIeKalled B OCHOBE OTHX albTEPHATHBHBIX CIOCOOOB, SBISAETCS
(byHIaMEeHTAIbHBINA SKCTPEMAIbHBINA TIPUHITHIL.

Kak wm3BecTHO, B OCHOBE (PH3UYECKOrO OMHCAaHUs JIKUT npuHImN [ammasrona. C apyroit
CTOPOHBI, B OCHOBE SHTPONMMHOTO OMMCAHMS JIEKUT IPUHLIUII MakcuMyMa sHTponuu [laHueHnkoBa. DToT
AKCTPEMANbHBIA MIPUHIUI BBEJEH U 000CHOBAH B MOEH MOHOTpahu « IHTPOTIHS».

OTnMuuTeNBbHON YepTON MPUHIMIIA MaKCUMyMa 3HTponuu [laHueHKoBa ABIISETCS €r0 BCEJIEHCKAs
OOIIHOCTh; UMEHHO OOIIHOCTH 3TOTO MPHUHIMIA U CO3/ajla HEOOXOIUMBIE YCIOBHS JUIS CYIIECTBOBAHUS
€IMHOTO 00BEKTa MCCIICIOBAHUSI — BUPTYAIBHOU CILIOIIHOM Cpelbl — M €IMHOTO criocoba ommcaHus. B
a¢upHOI pu3KKe BUPTyabHAs CIUIOIIHAS Cpeaa UMEET KOHKPETH3AIMIO B BUJIE CIUIOIIHOM Cpesibl adupa.

BaxHpIM 17151 TOHUMAaHUS KITFOYEBOM 3HAYMMOCTH SHTPONHUMHOTO OMHUCAHUsS dHpa SBISIETCS TO,
YTO NPHU BHECEHUM YACTHBIX IMPEAINOJIOKEHUH B CONOCTABUMBIX YCIOBUSAX Ha MHOKECTBE PETYISIPHBIX
penIeHni MO HOBBIM SKCTPEMAJIbHBIN IPUHIIUII OKA3bIBACTCS aJICKBATHBIM IIPUHIUAITY | aMHIIBTOHA.

Taxum obpazom:

1) B comoctaBUMBIX YCIOBHSX MpHUHIMIA MakCMMyMa BHTponuu [laHdyeHKoBa ajieKkBaTeH
MIPUHLHKITY [ 'aMHIIBTOHA.

2) B HecomocTaBUMBIX YCIOBUSX (PYHIAMEHTAIBHBIM SKCTPEMAbHBIM TMPUHIAIIOM SBJISETCS
MpUHIMIIA MaKcuMyMa 3HTponuu [laHueHkoBa.

Cnenys Moeil KHUTE€ «DHTPOMHS», MOXKHO Ha3BaTh U T€OMETPUUYECKUNH OOBEKT — SHTPOMUIHOE
MHOT000pa3ue COMOCTaBUMBIX YCIOBUH: 3TO [ ms0epToBO TOJIE.

Otcroma crnepyer, 4YTO JOTMOJHHUTEIbHBIE BO3MOXKHOCTH JHTPOMUIHON mapamurmel >dupa
peanu3yrorcst He Ha [ mip0epToBOM T0JIe, @ Ha APYTUX SHTPOMUIHBIX MHOT000Opa3HsX.

HamoMmH10, 9TO MpakTHYECKH BCE OCHOBHBIE pa3fieiibl KIACCUYECKOW U PETSTHBUCTCKON (PU3UKH
HaxosaTcs Ha [ MIb0epToBOM MOJTE.

B ux gucno BxonAr:

1> Knnaccuyeckas MEXaHHKa.

2> PensTUBUCTCKasi MEXaHHKA.

3> KBaHTOBas MEXaHHKA.

4> DneKTpoJMHAMUKA.

5> CrarucTtuyeckas MEXaHUKa.

6> Tuddysus.

Wtor 3z1eck siceH: HaXosCh Ha | MIbOEPTOBOM I10JIe, €CTECTBOUCTIBITATEIM OUYEHb MAJIO CIENAI0T
IV TIOJIOKHUTETHHOTO peIIeHUs] TMpoOIeMbl KOHBEPTAIlMM dHEPruu Hdupa. DTOT BHIBOJ HMEET
¢byHIaMeHTaIbHOE 3HAYE€HHE TIPH KOHIETITyaIbHOM oOdopmieHnn >QUpHON (GHU3UKM U BbIOOpE
napagaurmMel dpupa.

Hcxon 3aech mpeapeiié: BEpHOH mapaurMoi SsBisieTcs SHTPONUHAS apagurma Qupa.

XVII. DuTponuitnsie MHOrooopasus. I's100anbHasi CHMMeETPHS — 3AKOH COXPAHEHHs
JHTPOINHUH

[Mpunnmn wmakcumyma sHTponuu [laHueHkoBa BbienseT B (a3oBOM mpocTpaHcTBe
SHTPONHUIHHBIE MHOTOO0pa3usi — MHOT00Opa3usi, Ha KOTOPBIX TOJUIEPKUBACTCS TTI00AIbHAS CUMMETPHS —
3aKOH COXPaHEHUs SHTPOIINH.

DHTpONHITHOE MHOTO00pa3ue UMEET BU/T:

o={q.p|2cQH,} (1).

3n1ech:
q - 006001mEHHAs KOOPAMHATA;
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p - 0000IEHHBIN UMITYITBC;

H , - o0uiast SHTpOmHsL.

B cBoro ouepenp, 1106anpHas CAMMETPHUST B CHMBOJILHOM BUJIC BBITIISIIUT TaK:
H, =const; {q,p}ed (2).

DOHTPONMUKHBIE MHOTO00pasus ¥ TiIo0anbHasi CUMMETPUS (2) UTPAIOT OCHOBOMIOJIATAOIIYIO POJIb B
SHTPONMMHON KOHLENTYaJIbHONW MOJEIN, METOJOJOTMM UM MHCTPYMEHTAIbHBIX cpeacTBax IIpuponsl u
okpyxaromieii Hac JlefictBurenbHOCTH. B coctaB [Ipupo il BXOJUT U CIuTonIHas cpefa ddupa.

JUis  TNONHOTHI  omucaHusi npuBedy emé oauH  yctaHoBiieHHbIH — A.H. [TaHueHKOBBIM
(byHIaMEHTAIBHBINA Pe3yNbTaT — ABOHCTBEHHOCTH MPEICTABICHUS O0IIEH SHTPOTIHH:

A
Hf:Hq+Hp (3).
3mech:

H, - crpykrypras suTponus A.H. Tlanuenkosa;

H , - SHTpOIHS UMITYIIbCA.

Brinenenne B (pazoBoM mpocTpaHCTBE 0a30BOTO T'€OMETPHUECKOTO OOBEKTa - DHTPOIUIHOTO
MHOTOOOpa3usi — OmNpeleNsieT TUTAaHTCKWA Iar B TMMO3HaHWW [Ipupoabl W OKpyXarolied Hac
JICCTBUTENTFHOCTH W BHOCHT TIOJHYIO SICHOCTH B MPOOJEMY CHMBOJBHOTO OIHCAHUS BUPTYaTbHOU
CIUTONIHOM cpefpl. B Hamem ciydae — crutomHo# cpenbl 3dupa.

Bce cocrosinns oObexTa (Tena, Macchl, 3apsijia U T.J.), HaXOJAIIerocs B CIUIONIHOM cpene adupa,
peaNM3yIoTCsT Ha SHTPONMUUHBIX MHOTOOOpasusx. Temeps, B wurore, (azoBoe MPOCTPAHCTBO HMEET
CTPYKTYPY PacCIIO€HHOTO MHOT000pa3usi, KX/l CIOH KOTOPOTO 00IaJaeT CUMMETPUEH — COXpaHseT
OOIIYI0 SHTPOTIHIO.

XVIII. IkeTpeMabHbIN NOTPAHUYHBIH CI10H

DHTpONHITHOE MHOTO00pa3ne B MOUX TPEX KHHUTaxX «IHTPONHs», «DHTpomus-2: XaoTHyeckas
MexaHuKa» u «Hepuus» uMeeT NpeCcTaBlIeHUue B BUJE YHUBEPCYMa:

D=0 UD, (4).

B stom mpencraBinenun O, - BHEIIHEE SHTPONHUIHOE MHOrooOpasue, a O - IKCTpEMalIbHBIN

ITOI'PAaHUYHBIN CIIOH.

OkcrpeManbHblil orpanuunblii cnoit (DIIC) sBnsercss 6a30BBIM OOBEKTOM CO3/IaHHOH MHOTO
Xa0THUYECKOW MexaHuku (cM. MoHorpaduio A.H. [TanuenkoBa "DHTponus-2: XaoTHueckas MexaHuka'") u
UMeeT aKcuoMaThdeckoe ormpeneneHue. B pamkax Hacrosiiero 00630pa, NMpenHa3HAu€HHOTO BCEMY
COOOIIECTBY €CTECTBOMCIIBITATENICH, HET HEOOXOJMMOCTH OO0pamarbcsi K aKCHOMaTHYECKOMY
onpeneneHuto INIIC; g orpaHUdyCh TOJIBKO BTOPO aKCHOMOM:

OKecmpemanvHulll  NOZPAHUYHBILL  CIOU  —  CYJHCEHUe  DHMPONUUHO20  MHO2000pa3us,
nooodeparcusarouee NOCMyaiam npeodeibHoU HeKOPPEKMHOCHU.

Jlanee, nansi CBA3HOCTH M3JIOKEHHsSI s TpUBeAY (OPMYIHMPOBKY TIOCTylaTa MpenenbHOI
HekoppekTHocTH A.H. [TaHueHkoBa:

Obvexmwul Bcenennoti u oxpyscaower nac [elicmeumenvhocmu He 001a0aom npeoenbHou
KOPPEKMHOCMbIO .

W 3nmece MBI MOAONUIM K IEPBOMCTOYHHUKY — IIOHSATHIO NPENENbHONM KOPPEKTHOCTH IO
[TaHueHkoOBy. FIMEHHO OTCYTCTBHE NPEAECIBHON KOPPEKTHOCTH O [IaHUYEHKOBY SBIIETCA XapaKTEPHOU
yepTtol BceneHHoll u okpyxaromer Hac JleicTBuTenpHOCTH. HamoMHIO 4uWTarensMm, 4YTO MOHATHE
NpeNeNbHOM  KOPPEKTHOCTH s BBEN 3a10iT0 0  (OpPMHUPOBAaHUS OSHTPONHMMHONW MapayurMbl
ecrectBo3HaHus (cM. A.H. IlanuenkoB «OHTpomus»). IlepBbie Mou pa®OTHI MO TeOpHUM MpPEAETHHOMN
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KOPPEKTHOCTH oTHOCcATCA K 1965-1966 ronam. IloznHee no pe3ynapTaTaM MepBOTO 3Tala pa3BUTHS TEOPUU
NpeeNbHON KOPPEKTHOCTH 51 HalKcall ABe MOHOTpaduu:

1. [TanyenkoB A.H. JIBaauare jekuuil no Teopuu npeaenbHoil koppektHoctu. Upkyrck: U3n-Bo
NIry. 1973. 367c.

2. ITanuenkoB A.H. OcHoBBI TEOpUM NpenenbHoi koppekTHocTu. M.: Hayka. 1976. 240c.

OnuH M3 pe3ynbTaTOB MPHUBEAEHHOTO aHAW3a siceH: 0a30BbIe (aKTHI, MOHITUS M CTPYKTYPHI
SHTPONUHHON MapAUTMBbI ObUTH ycTaHOBIEeHBI 1100 BBeneHb! A.H. [TanuenkoBbM emé B 1965 rony.

B BemecTBeHHOM (Pa30BOM HpPOCTPAHCTBE OYEHb YACTO B KAa4eCTBE BHEIIHETO YHTPOMHUIHOTO
MHOT000pa3usi paccMarpuBaercs | mip0epToBo moue:

a2, =1I".

B sTom cnydae yHuBepcym Oyaer:

2=0 vl (5).
BcrmoMHUB 0 TOM, 9TO BCE M3BECTHBIE (PU3UUECKUE TEOPUH PACTIONOKEHBI Ha [ MiIs0epTOBOM ToJIe,
MBI IPUXOJUM K OUCBUAHOMY BBIBOAY: JOIIOJIHUTCIBHBIC BO3MOKHOCTHU 3HTpOHHﬁHOﬁ nmapaaurMabl 3(1)Hpa
B BellleCTBEHHOM (pa3oBoM mpocTpaHcTBe peanusyrorcs B JI1C.

XIX. Xaoruueckas MeXaHUKA

B monorpadun «HTponus-2» xaoTHyeckas MexaHHKa peanu3oBaHa B Bujae Teopuu JIIC; mpu
9TOM, TPEAMETOM XA0THYECKOM MEXAaHUKU SIBISETCS pa3pylIeHHME W BO3HMKHOBEHME Ppa3JIMYHBIX
CYIIHOCTEW U cTpyKTyp. Hanbosee oOmmm CBOWCTBOM KOHIENIIMUA XaOTHUECKOW MEXaHUKHU SIBIISIETCS TO,
YTO OHA OCHOBAaHA HA TEOPHH U METOJI0JIOTUH NIPEEIbHON KOPPEKTHOCTH.

B akcmomarmueckoit 6aze DOIIC mpumaroMm oOmajgaeT MOCTYylaT MpPeAeTbHOW HEKOPPEKTHOCTH
[TaHueHKOBa; UMEHHO OH OTPEIENINIT OOJIMK Xa0THIECKON MEXaHUKH.

B cBoro ouepens, penomenonorust DIIC obnamaer ocHoBHBIM cBoiicTBoM: B DIIC cymiectByer
Xa0C U MPOUCXOIUT pa3pylleHHe 100 BOSHUKHOBEHHE CYIIIHOCTEH U CTPYKTYP.

B oHrpomnmiiHON KOHuentyanbHou Moxaenu IIpupoasl um  JIeHCTBUTENBHOCTH, a TakXke B
Xa0THUYECKOW MeXaHHKEe pedb He HAET 00 aCHMITOTHYECKHX PEIICHUSX NpeaeIbHO-HEKOPPEKTHBIX
(CMHTYIISIpHBIX) 3a/1a4, a TaKXKe B Heil He 00CyXIaercs, o CyTH, He HUrparolasi HUKaKOH POJIH, MIHPOKO
u3BecTHas mpobiemMa BoO3MyIIeHWH. Jleno He B BO3MYIICHHSX. 37eCh pPa3BHBAETCs Opyras Haes —
MOCTYJAMpOBaHKEe (pakTa JBOWCTBEHHOCTH CYIIECTBOBAHMS CILIONIHOM Cpeibl (BKIIOYAs CIUIONIHYIO CPeay
adupa) U peanuzanus JBOHCTBEHHOCTH OMMCAHMS.

31ech g peul HallOMHUTh YMUTATENI0, YTO AEAYKTHBHAsl JIOTMKA XAOTHYECKOW MEXAHMKH —
teopun DIIC — B 3HAYUTEILHOW Mepe MPOTHBOIIOJIOKHA JISTYKTUBHOH JIOTHKE KIIACCUISCKON (DU3UKH.

Emé omun dakt: xaoc — npenenbHO-HEKOPPEKTHAS TpobIeMa.

B mpobGieme ocBoeHusi sdupa M KOHBEPTALMU CBOOOJHON HSHEpruu 3(hupa ompeaessronee
3Ha4YeHHEe UMeeT (aKkT HAJMYMs B SHTPONUKHHON mapagurme dpupa KI0YEBOr0 IEMEHTa — Xa0THIEeCKOH
MEXaHUKH. Xa0THYECKasi MEXaHUKa B SHTPONHIHON mapaaurme 3¢upa ob1asaeT IpuMaToM; TOT/Ia Kak B
¢usnveckoil mapagurme 3Qupa ATOT KIFOUEBOM DIEMEHT - XaOTHYECKass MEXaHHKa — OTCYTCTBYeT.
OTcrona criemyer BaKHEHIIHMI BBIBO: (hM3MUecKas mapaaurma dgupa HECOCTOSTEIbHA; OHAa HECTIOCOOHa
peluTh TJIaBHYIO 33/a4y OCBOEHHsS 3(upa — mpoOieMy KOHBEpPTAllMHM CBOOOTHOW »HEpruu. Y Hac,
€CTEeCTBOMCITBITATENEH, OCTaCS OJUH BBIOOp - SHTpomMiiHas mapagurma 3¢upa. Tolbko SHTpomHiiHAS
KOHLENTyalbHasi MOJEIb, METO/I0JIOTHSI U HHCTPYMEHTAJIbHBIE CPEJICTBA B COCTOSIHUM PEIINUTH B MIOJHOM
o0BemMe TpobIIeMy KOHBEPTAIIMH CBOOOTHOW dHEprun dpupa.

XX. CrpykrypHas 3uTponus [lanyenkoBa. JHTponuiiHoe BpeMs

I. TIpoGmema ceMaHTHUYECKOH WHTEPIPETAIMA DSHTPOMUU SBISETCS OCHOBOIOJAraromei
npoOseMoli MoOel KOHIENTYaJbHOW MOJIENM €CTeCTBO3HAaHWsA. B mepBoii kuHure "DHTpomus" oOHa
HAaXOJUTCSI B IIEHTPE BHUMAaHHS U, IO CYIIECTBY, IOJBEPIiach 3HAYUTENBHOW pa3paboTke; HO
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OKOHYATEJbHBIH, 3aBEPIICHHBIN BU MPOOIeMa CEMAaHTHKH SHTPOTMH MPUHSJIA B KHUTE «DHTPOIHS-2».
Jleno 371ech B TOM, YTO MOHATHE "SHTpONHUS" SBISETCS OJAHUM M3 MPOTUBOPEUUBBIX U JTMCKYCCHOHHBIX
MOHATUH KJIACCUYECKON (HU3MKH; C MOMEHTa €€ BKJIIOUEHHS B TEOPETUYECKYI0 CXeMy (HU3HKH |
€CTeCTBO3HAHUSI B TEUEHHE OoJiee IMOJIyTOpa CTOJIETHH BEAYTCS HEMPEPBIBHBIE IHCKYCCHU O CMBICIE
SHTpONUH. BpazyMHUTENbHBIX pe3yabTaTOB JUCKYCCUU HE JAJId U TOJIBKO JIB€ MOU KHUTH "DHTpornus" u
"OHTponus-2" conepkar MOJHBIM U TOYHBINA OTBET Ha Bonpoc: "Yto Takoe sHTponus?"

Hauny wu3noxeHne ¢ WM3BECTHOTO IO KHHUre "DHTpomusa" oOcHOBomojararomero ¢akra: B
NPOMUBONOLONCHOCHL CINAMUCTNIUYECKOU MEPMOOUHAMUKE, 8 KOMOPOU MePMOOUHAMULECKAs IHMPONUSL
umeem OMpUYAMENbHLILL CMbICL, 00WaAs SHMPONUs Hauweuw meopuu sA61Aemcs NOJ0HCUMENbHOU
CYUWHOCBIO.

B ocHoBe mpoOneMBl CEMaHTHKH OJHTPONHUM JIGKHT (PyHIAMEHTaIbHOE JBOWCTBEHHOE
npenacrasieHue (3).

SIcHO, UTO B ATOM CiIydae MBI BMECTE C YCTAaHOBJICHHEM CMbICTa OOIIed SHTPONHUH JOJKHBI
ONPEEIUTh CEMAHTUKY €€ KOMIIOHEHTOB: CTPYKTYPHON SHTPOIIMH U SHTPOIIMH UMITYJIbCA.

OpHMM M3 pe3yabTaTOB KHUTH "DHTpomnus" sBISETCS CIENYIOIee YTBEPKICHHUE!

1. Dumponutinasi KoOHYenmyaibHdas MO00elb eCMmecm8O3HAHUS (opMupyem OHMOI02UYeCKUll
VPOBeHb, Ha KOMOPOM IHMPONUsL UMeem Upe38blYatiHo 602amyro U pazHO0OPA3HYI0 (heHOMEHONI02UIO.

Otcrona noayyaercs, 4TO B paMKax KHUTH "OHTpOnHs" OTCYTCTBOBaja BO3MOYKHOCTb BBEJCHMS
€IMHOTO YHHUBEPCAJIHHOTO OTpeNeNIeHus] 00Ieil SHTpOnuH. B CBS3U C 3THM, B Ka4eCTBE ONPEIEICHUs 5
TIPUBET Pl KITFOYEBBIX (DAKTOB, CPETM KOTOPBHIX HAMOOJBIIEH 3HAYMMOCTBIO 00J1a/Ia0T CIIeTyIOIIHE:

Oumponus - smo:

- Mepa cosepuierHcmea 6UPMYyaiIbHOU CRIOWHOU cpedbl U ee CIMPYKmyp,

- Mepa ynopsa004eHHOCmuU 8UPMyaibHOU CRIOUWHOU CPeobl,

- 8peMsL HCUZHU CIPYKMYPb.

HmeHHO 5TH (akThl M JIETTH B OCHOBY pa3pabOTKH MPOOJIEMBI CEMAHTUKU DHTPOIUHN B KHHUTE
"OHTponus-2".

II. B kaure "DHTpomnusa" s yCTAaHOBUWJ, YTO SHTPOIHUS MOXKET MHTEPIPETHPOBATHCS KaK BpeMs
KU3HU CTPYKTYpbI, HO B 3TOM Cjydae MPUHIMUI MakcuMyma 3HTponuu llaHueHKOBa MMeeT SICHYI0 U
MIPOCTYIO UHTEPIPETALHUIO.

B mepmunax npoyecca 26omoyuu  u  ocusHu  IKcmpemanvHulil  npunyun Ilanuenkosa
UHmMepnpemupyemcs Kaxk NpUHYUn MakCumyma HCU3HU.

Ho 3mech cymecTtByer u Jpyroi KIFOYeBOW (akT, MPUBEAIIANA MEHS K OTKPBITHIO TaifHbI
OHTpOIUHU:

Ilpu unmepnpemayuu SHmponuu Kax 6peMeHu JHCUSHU CMPYKMYpbl CMPYKMYPHASL SHMPONUs
Ilanyenxosa npuobpemaem cmoiCli 6HYMPEHHE20 8PEMEHU.

OT1oT (hakT ydacTBOBaJ B (OPMHPOBAHMU AKCHOMATUYECKON Oa3bl TEOPHH SKCTPEMAILHOTO
MOTPAHUYHOTO CJIO0Sl M, BMECTE C TEOpUeHl MpenelbHO KOPPEKTHOCTH, B OCHOBHOM M OTIpeNeNni 00IHUK
Xa0THUYECKOW MEXaHUKH.

B wrore, BBOAA JHTPONUMNHOE BpeMs M OTOXKIECTBIIAS €r0 CO CTPYKTYpPHOM DHTPONMEN s
copMyIMpOoBaJ ypaBHEHHE SHTPOIIMHHOTO BPEMEHH TIOCPEICTBOM ONPEIACTICHHS:

Ypasnenue Sumponuiinoco Bpemenu - smo cydcenue ypasHenus CmpyKmypHot SHMponuu

dH
dz

L=w; H,=S8; w=0;; o0,=(AE).. (6)

Ha KOHZPYIHYUIO HOPMATILHO2O0 IHMPONUUHO20 MHO2000pA3Usl KOHQDUSYPAYUOHHO20 NPOCMPAHCMEA.
B sTom onpenenenunn:
S - - BHTpONUIiHOE BpeMH,
W - KOMIUIEKCHasi CKOPOCTb,
O, - IUBEPreHTHBI NHBApUAHT.

OTO oIpesielIeHNEe COIEPKUT TJIaBHBII BBIBOJ.
Cmpyxkmypnas sumponus Ilanuenxosa - smo Iumponutinoe Bpems.
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III. I'maBHBIN BBIBOJ HE pelIaeT JO KOHIIA MPOOJIEMY CEMaHTUKH CTPYKTYPHOU SHTPOTIUH; 371ECh
BO3HHUKAET psi BOIPOCOB, CPeId KOTOPBIX BAXHOE MECTO 3aHUMAET BONPOC O IPHUHAICKHOCTU
CTPYKTYPHOU SHTPOIIMU TOMY HJIM HTHOMY T€OMETPHUECKOMY 00BEKTY (IIPOCTPAHCTRY).

B pamkax u3BECTHBIX N0 MOEH MepBOW KHHUre 0a30BBIX T€OMETPHUECKUX OOBEKTOB - (Pa30BOTO
MPOCTPAHCTBA U €r0 KOMIIOHEHT (KOH(UTYPAIMOHHOTO MPOCTPAHCTBA M MPOCTPAHCTBA MUMIYNbCA) — Ha
3TOT BOINPOC HENb3s JaTh yJOBIETBOPUTEIBbHBIN OTBET. Heo0X0aMMO BKIIIOYEHHE B KOHIIETITYyAIbHYIO
MO/IEJTb HOBBIX T€OMETPHUECKUX OOBEKTOB.

[To cyru, 3ta uMHTEpHpEeTanUs CTPYKTYPHOM JHTPONHMM JIETJa B OCHOBY MOEW SHTPOIUMHON
KOHIICTIIMM BPEMEHH, KOTOpas, B CBOIO OdYepenb, JierJa B OCHOBY KOHIIENITyaJbHOTO O(hOpMIICHUS
OutponmitHoro Mmupa. Tonpko HWMes B CBOEM pPACHOPSIKEHUM HOBBIM OOBEKT €CTeCTBO3HAHMSA -
DHTpONUNHBIN Mup, - 1 CMOT HalTH 3aBEPILAOIIEE KIIFOUEBOE 3BE€HO CMBICIIA CTPYKTYPHOM SHTPOIIHH.

B xuure "Outponus-2: Xaoruueckas MexaHuka'" Iumponutinoe Bpemsa mHow 6b110 onpedeneno
KAK paenas CMpyKmMypHOU SHMPONuu O0OUH-ghopma, onpeoeieHHas HA KOMNIEKCHOM MeMNOpalbHOM
npocmpancmee.

IIpu sTOM:

CmpyxkmypHas 5SHmMponus AGNAEmcs. CMpYKmypol KOMNIeKCHO20 MEeMNOPALIbHO20 NPOCMPAHCMEA.

OOmmii UTOT XOPOIIO U3BECTEH:

B Oumponuiinom Mupe cmpykmypHas sumponusi umeem OOHOSHAYHYIO UHMEPRPEeMayuio - 3mo
Oumponutinoe Bpems komniekcHo2o memMnopaisHo20 npocmpancmad.

Jpyrumu cioBamu:

cmpykmypHas sumponus Ilanuenxosa sgnsiemcs cmpykmypou Iumponutinoco Mupa.

OToT (daKT ABISETCI OCHOBOIIOJIOKHBIM B  (DEHOMEHOJIOTUM TEOPHUH IKCTPEMAILHOTO
MOTPAHUYHOTO CJIOS - XaOTUYECKON MeXaHWKU. IMEHHO 3TO OTKPHITHE COBOKYITHO OOBSCHSET MPHUNHY
TYIUKA B TPAJULHOHHON SHTPONMKWHOM IapajgurMe, OCHOBAaHHOM HAa BTOPOM 3aKOHE TEPMOJIUHAMUKW;
HCCIIEA0BATENIM B TEUYCHHUE IIOYTH JIBYX CTOJICTMH IBITAIMCHh HAUTH TOJIKOBAHWE CMBICIA DHTPOIMH B
®uznueckoM Mupe, a ee cMmbIca pacnonarancs B DHTponuiiHOM Mupe. He HCKIIOYEHO, YTO CMBICIH
CTPYKTYpHOU »HTponuu sBisuics Bemukon Taiinoi IIpupoabl M OTKpPBITHE 3TOTO CMBICIA O3HAYAET
pasraaky oaHou u3 Benukux TaiiH.

Vixe mocne HamucaHus MoHorpaduii "DHTporus", "DHTpommsa-2: XaoTHdeckas MeXaHHWKa' U
"Nuepumst" s HamENn SKCIEPUMEHTATBHOE TMOATBEpKIeHUE (AKTy CYIIECTBOBAHUS DHTPOMHIHOTO
Bpemenn.

OmnuM  #3  BBLIAOIIMXCA HayuyHbIX jgocTikeHuit [.B. HukonmaeBa sBnsieTcss OTKpBITHE
«CKaJIIPHOTO MAarHUTHOTO HOJIs». DTO OTKPBITHE U3MEHWJIO HAIlM MPEJCTABIEHUS O MarHUTHOM TOJIE U
00 ypaBHeHusx MakcBema. [lo cyru, otkpeitue I'.B. HukonmaeBa BHECIO B HAIlM YMBI JJIEMCHT
HEJOBEPUS K KOHIENTYaJIbHBIM OCHOBAaM KJIacCU4eCKoU amekTpoauHamuku. @opmamsm I.B. Hukonaesa
(B MO€# penakiun) BBEACHUS «CKaJIIPHOIO MAarHUTHOIO TOJISH UMEET BUA: UCXOJHON CTPYKTYpOil 3/1eCh
ABIISICTCS HOPMAJIBHOE TIPEACTABJICHUE OJIEKTPOMArHUTHOTO TIOTOKAa B BEHIECTBEHHOM (ha30BOM
IIPOCTPAHCTBE

>

e
(p—;A]: q€Q,;Q, cR

Q,ck, (7).

i
m
o

P’

3n1ech:
g - 00600MEHHAs KOOPAMHATA;

P - 0000IEHHBIN UMITYITBC;
Q, - KOHGUTYPALHOHHOE TPOCTPAHCTBO;

), - MPOCTPAHCTBO MMITYJIbCa;

R’ - TpexMepHOE eBKIIMI0BO MPOCTPAHCTBO;
R; - conmpshkEHHOE TPEXMEPHOE EBKIIMI0BO IIPOCTPAHCTBO.

A - TpU-TIOTEHIIHNAIT;
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=— m - Macca Tela,
m

e - 3apdq Tena;
C - CKOPOCTb CBETA.
B KJIaCCHYECKOH QJICKTPOANHAMUKE HaHpH)KéHHOCTB MAar"HuTHOI'O I10JIs1 OMPpCACIIACTCA
MOCPEACTBOM poTopa nmotoka (7).
Nmeem:

i e
rotg=——rot A.
c

[To ompenenennto, HAMPSHKEHHOCTh MATHUTHOTO TTOJIS
A
H=rot A (8).

Ho motoxk (7) obnagaer emié u quBeprexuei

divg=——Cdiv 4 (9).
C

Otkpeituem I'.B. HukonaeBa siisiercst To, 4To B ypaBHeHuU (9) “—div A” obnamaeT cBoiicTBaMHU

"ckanspHoro mMarHuTHoro mnousia". Ilo ompenenenuto I'.B. HukonaeBa, HampspKeHHOCTb 'CKaJspHOTO
MarHUTHOTO NOJIsA" UMEET BUJL:

H £ —div 4 (10).

Hoctmxenuem ['.B. Hukonaesa siBisieTcs U TO, UTO OH U JAPYrU€ €CTECTBOMCIBITATENN (BKIIOYAs
npodeccopa C. MapuHOBa) DKCIEPUMEHTAIBHO JIOKA3alld CYIIECTBOBAHUE ''CKAJISIPHOTO MarHUTHOTO
noss" (10).

Tenepp g npurnamy yuTaTesell BEpHYTbCA K ypaBHEHHIO DHTponuitHoro Bpemenu (6). Hpyras,
azekBatHas (opMa 3TOTO ypaBHEHHMS B CIydae BEIIECTBEHHOTO EBKJIMJOBA IPOCTPAHCTBA XOPOIIO
M3BECTHA.

ds
E:Gﬁqe% (11).

Jnsa  3aBepuieHHs BbIBOAa S OT ypaBHeHMs (11) mepelily K €ro paclIMpeHUI0 B
KOH(UTYpariMOHHOE TPOCTPAHCTBO:

ds
Zzal;qeﬂq (12).

Kak wu3BectHo u3 Moeil kHuru "OHTponuda"', B ypaBHeHUM (12) IMBEPreHTHBIM HWHBApUAHT
OTIpENETISIETCs CIEAYIOIUM 00pa3oM

o,=divqg (13).

BHocs B 3T0 ypaBHEHUE 3HAUEHUSI TUBEPreHIIMU U3 ypaBHEeHUs (9), nMeeM

o =——Sdiv 4 (14).
C
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Oopamasice k ypaBuenuto ['.B. Hukomnaesa (10), s ycTaHOBUI ypaBHEHHE CBS3H:

e
o, =—H, (15).
c

OTO0 ypaBHEHHE WrpaeT (pyHIAMEHTAIbHYIO pOJb B DHTPONUHHON mapamurmMe s¢upa u B
€CTEeCTBO3HAHUU B 11eJI0M. Ero ¢yHaaMeHTanpHasi 3HAUUMOCTh ONPEENseTCs CEMaHTUKOM:

Lueepeenmmbiti uHBAPUAHM CA3AH TUHEUHOU 3ABUCUMOCHBIO C HANPANCEHHOCHbIO CKANAPHO20
maznumnozo noaa I'.B. Hukonaesa.

BHocs ypaBHenue (15) B ypaBHenue (11), s npuxoxy K OKOHYaTEIbHOMY pE3YJIbTaTy

%:fH;quq (16).

VYpasuenue (16) uMmeer 4ETKYI0 CEMaHTUUECKYIO HHTEPIIPETALIHIO.

B anekmpomaznumuom none nomok Inmponuiino2o Bpemenu nponopyuonaien HanpsajceHHocmu
"cransaprnozo macnumuozo noas”.

VYpasuenue (16) u 1a€T FIKCIEPUMEHTANIBHOE MOATBEPAKAECHUE MOET0 OTKPBITUS — CYIIIECTBOBAHUS
OHTponuiiHoro Bpemenu.

Tenepp HACTYNMII MOMEHT MOSICHEHUS! CMBICIIA MOMX KaBbIUEK B TEPMHUHE "CKaJIIpHOE MarHUTHOE
nosie".MHe npezacTaBisercs, 4YTo aBTOp OTKpbITHA - I.B. Hukomnaes — npuHsAn uig cBOEro MarHUTHOTO
0JIsl HeylauHbli TepMUH. HeynauHoCTh, pex/ie BCEro, OoNnpeAeseTcss TEM, 4TO B HOBOM TEPMHHE CII0Ba
«CKaJSIPHOE» M «II0JIe» HECOBMECTHUMBI. HamomHIO, YTO CyIIECTBYIOT BEKTOpHBIE MOJIs, OOs3aHHBIE
CKaJIIpHON (QYHKIMH (TIOTEHIHMATY); HApuMep, IpagueHTHbIE Moiisd. M CyIecTBYIOT BEKTOpPHBIE OIS,
00si3aHHBIE BEKTOPHOMY MOTeHIHany. B marautHom nose I'.B. HukomaeBa camo mosie BEKTOpHOE, a ero

HanpsHkEHHOCTh H| - ckamsipHas Gynkuus. [To mMoemy, CKaisApHbBIE MOJ HE CYHIECTBYIOT. B CBOEM

3aME4YaHuM [0 TEpMHUHOJIOrMM s He mnpusbiBaro [.B. HukosaeBa k 3aMeHe TepMuHA, a TOJBKO
BBICKA3bIBAI0 CBOIO TOUYKY 3peHHMs. HamomHI0, 4TO B UCTOPUHU €CTECTBO3HAHMS U3BECTHBI Clydau, KOrja
TEPMHUHBI C HEYJAYHOW CEMAaHTUKOM IIPHKUBAIKCH JIy4Ille, YEM yJauHbIC.

BHe BcsKOro comHenus, 4to B cBeTe oTKphIThs ['.B. Hukosaesa MO€ cyxieHre 0 TOM, YTO CMBICI
CTpyKTypHOU sHTpormu llandenkoBa sBusercs Bemuxoit Tannoun Ilpuponsl, okazanocs BepHbIM. U
onmaromaps ['.B. HukonaeBy 9Ta TaiiHa pa3rajiaHa.

[TpuBenéunpie BbIme (PAaKThI MO COTJIACOBAHUIO NBYX (DyHIAMEHTAIbHBIX OTKPBITUH HIPAIOT
BaXHEWIITYIO POJIb B SHTPOIMUITHOM mapaxurme >¢upa.

XXI. KomnjiekcHbIe IPOCTPAHCTBA

XapakTepHOW YepPTOM TEOPHUH SKCTPEMATIBHOTIO MOTPAHUYHOTO CJIOS — XA0THYECKOW MEXAHUKH -
SBIISIETCS TO, YTO OCHOBHBIE €€ TE€OMETPHUYECKHE OOBEKThI — IPOCTPAHCTBA HE BEIIECTBEHHBIC, a
KoMILIeKcHble. HamomHio, uro B mnepBoil kHure "OHTponus" s pa3BWJI TEOPUIO DSHTPONMU B
BEILIECTBEHHBIX IPOCTPAHCTBAX, TOrJa KaK OCHOBHOW Mmarepuan "OHTponuu-2" OTHOCUTCA K
KOMIIJIEKCHBIM ITpocTpaHcTBaM. [lepexos oT BeIeCTBEHHBIX TPOCTPAHCTB K KOMIUIEKCHBIM IIPEJICTaBIISIET
HanOoyiee BakHOE O000OIIEHHE TEOpUH OHHTpPONUH. [Ipm 3TOM s XO4y MNpHUAATH aKTy BBEIEHUS
KOMIUIEKCHOTO MPOCTPAHCTBA HE IIUPOKO PACIPOCTPAHEHHBIH B MaTeMaTHKe (OPMaIIbHBIA CMBICH, KaK
cioco0 moctpoeHHus (PGEKTUBHBIX METOJOB M pemieHui. S mpuaar0 KOMIUIEKCHOMY HPOCTPAHCTBY
TITyOMHHBIN CMBICT €CTECTBEHHOM cpe/ibl OOUTaHUsI BUXPE-UCCUTIATUBHOM CPEJIbI U €€ CTPYKTYP.

[Tomyuaercsi, uTO 3amada, cojep)Kamias BUXPEBbIE pemieHUs (MO0 COCTOSHUSI) UMEET
€CTeCTBEHHOE OIMCaHWEe B KOMIUIEKCHBIX MpocTpaHcTBaXx. OOpaTuMcs Temepp K HOPMAIbHOMY
IIPE/ICTaBICHHIO TIOTOKA!

G2Ag; qeQ (17).
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IIo OIMPECACIICHUIO, MaTpulla IJIOTHOCTU UMITYJIbCA UMECT BHU/:

AEA, +iA, (18).

SIcHO, YTO B 5TOM IIPEJCTaBIEHUH MaTpula A, MMEET CMBICI MaTPUIbl JUCCHUITALMH, a MaTPHUIIA
A, - marpura BUXps. OTOT (aKT IPUBOIUT K BaKHEHIIIMM BBIBOJAM:

1. Cocmosinue 8UpmyanvHol CNIOWHOU CPedbl, BKIIOYAL CHIOUWHYIO Cpedy 2¢hupa, Onpeoeisiom
08e CywHoCmu:

a)ouccunayus,

0)6uxpsn.

2. Komnnexcrnoe npocmpancmeo 0043aHO C80UM 803HUKHOBEHUEM UXDIO; 8 OMCYMCMBUe GUXPSs
COCMOosIHUe BUPMYATbHOU CHIOUHOU CPeObl peanu3yemcs 8 8eujeCmeeHHoM NPOCMpancmee.

K sromy crenyer mo0aBUTh HEOOJNBINYIO J€Talbh: B HEKOTOPOM CMBICIIE BKIIOUYEHHUE B TEOPHIO
KOMIUIEKCHOTO MTPOCTPAHCTBA 005S3aHO UCXOTHOMY HOpMaIbHOMY IpencTaBiieHuro (17).

Ecmu MBI XOTHM B pamMKax HOPMAIBHOTO TIPEACTABIICHUS OMKCATh BHXPE-IHCCHITATHBHEBIE
COCTOSIHUS, TO JIOJDKHBI 00paIiaThcsi K KOMILDIEKCHOMY TIEPEMEHHOMY.

B pesynbrare, s v npuIen K 3aKIIOYCHUIO: XapakTepHo# yepToii peromenosiorun DIIC sBuseTcs
KOMIIJIEKCHOE TTPOCTPAHCTBO (JINOO MPOCTPAHCTBA).

XXII. /IBa BpemeHnun

[Ipobnema SHTPONHMIHOTO BpPEMEHH JIOCTATOYHO TIYyOOKO U TOJpoOHO pa3paboTaHa B
MoHOTpaduu "DHTponus-2: XaoTHUecKas MexXaHWKa'; s 37ecb OrpPaHUYYyChb TOJBKO KPaTKUM
KOMMEHTapHEM.

OnpenensromuMu B TEOpUU DHTPONUITHOTO Bpemenu sBisitoTcs TpH (akra:

1. CymiecTByeT B2 BpEMEHH:

- ACTPOHOMHUYECKOE

- QHTPOIIUIHOE.

2. BpeMeHa - KOMIIJIEKCHbIE KOJIMYECTBA.

3. CTpykTypHasi SHTPOIUS TOXKJECTBEHHO paBHas OHTponuiHOMY Bpemenum - cTpykrypa
OHTponuitHoro Mupa.

KpaTko oCTaHOBIIOCH HAa KOMIUIEKCHOCTH BpeMEHHU. KOMIIEKCHOCTb BPEMEHM OIpEAEIsSeTCs
OUEBUJHBIM JKEJTAaHMEM OO0ECIeYUTh PABHONPABHE MEXIY CYIIHOCTSMHU: JUIMTEIBHOCTb U
MPOTSHKEHHOCTh. [lOCKONBbKY B Hamled KOHUENIMM BPEMEHH CYIIECTBYIOT €IMHBIE MPOCTPAHCTBEHHO-
BPEMEHHBIE CTPYKTYPHI, TO YCIOBHE KOMIUIEKCHOCTH 0OOOIIEHHBIX KOOPMHAT HEMEIJICHHO TeHEPHPYET
YCIIOBHE KOMIUIEKCHOCTH BpeMeHH. M 31ech moisrydaercsi, 4TO KOMIUIEKCHOE BpeMsi 00s3aTeNbHBII
3JIEMEHT DSHTPONHMNHON KOHLENTYaJIbHOM MOJENIH ecTeCTBO3HaHus. llone3Ho 3HaTh W TO, 4YTO
KOMIUIEKCHOE BpEMs pelIarolnuM 00pa3oM TMOBIUSIO Ha OOJMK WHCTPYMEHTAJBHBIX CPEICTB TEOPUHU
SOIIC.

Hamnpumep, B ciydae BemectBeHHOTo npocTtpanctBa DIIC xapakTepHO TO, YTO B €r0 ONMUCAHUU
00s13aTeNIbHO TIPUHUMAIM y4acTHe pacrpeaenenus. B orcyrctBue pacnpenenenuit DIIC conepxan
TOJIKO PETYISPHBIE COCTOSIHUS U, TIO CYTH, BBIPOXKIAJICS M TEPsUI CBOIO ()yHIAMEHTAIBbHYIO 3HAYUMOCTb.
Ho oxa3zanoch, 4TO B KOMIUIEKCHOM IPOCTPAHCTBE TY TJIABEHCTBYIOIIYIO POJIb, KOTOPYIO BBIIOJIHSIIH
pacnpezeneHus, B350 KOMIUIEKCHOE BpeMs. [lomyumsiock, 4To B ciy4ae KOMIUIEKCHOTO BpEMEHH
HEOOXO/JMMOCTh B pAacHpelefieHUsx OTnaja. OJTOT KpailHe BaXHBI pe3ylnbTaT pPe3KO TOBBICHI
3P PEKTUBHOCTF HHCTPYMEHTAIBHBIX CPEJCTB M NMPUBHEC JAPYI'YIO KYJIbTYpy TEOPETHUECKON 00paboTKU
okpectHocTH siapa DIIC. Ty MHOrO4YHCIEHHYIO HESICHYIO COBOKYITHOCTb COCTOSIHUM Si/Jpa U OKPECTHOCTH
saapa OIIC, koTopas ¢ TO3MIMU BHEUTHErO HaOMIomaTessl BHJIEIOCh B BUJIE OOOOIIEHHOTO pPElIeHUs
(pactipenienieHns ), yJaioch TOYHO M MOJPOOHO OMUCATh B TEPMHHAX AHAIUTHYCCKUX (QYHKIUH. MOXKHO
CKa3aTh, YTO C IMOMOINBIO KOMIUIEKCHOTO BPEMEHH YIAJIIOCh Pa3MECTUTh BHYTPEHHETO HaOIoJaTes
BHyTpu sigpa OIIC. MMeHHO ATOT mar W Jal MHE OCHOBaHHS Ui (OPMYIHMPOBKH MPOOIEMBI
W30JIMPOBAHHON 0COOO TOUKH.
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Hamowm#ro, 9To mpo0iieMa M30JUPOBAHHON 0CO0OW TOYKM BXOJHUT B YHCIIO OCHOBHBIX IMPOOIEM
Xa0THUUECKOIT MEXAHUKHU.

XXIII. IToss B cnuiomHoii cpeae 3¢pupa

BHe Bcsikoro coMHEeHHS, HAydHBIM (DaKTOM SIBIIIETCS CYIIECTBOBAHWE B CIUIONIHOM cpene 3dupa
TPEX THUIIOB B MOJICH:

1. Ilons uHEepUUH.

2. DNEeKTPOMarHUTHBIE TOJISL.

3. I'paBuTaninoHHBIE MMOJIS.

OTH TOJS CYIIECTBYIOT B BEIIECTBEHHOM JINOO KOMIUIEKCHBIX KOH(UTYPAaIMOHHBIX MPOCTPAHCTBAX U B
pacmIMpeHHBIX KOHPUTYPAITMOHHBIX TPOCTPAHCTBAX.

B cBoto ouepenp, Cy)keHUE ITUX TOJIeH Ha SHTPONMIHBIE MHOTOOOpa3usi MPUBOAMUT K TPEM THUIIAM
MOTOKOB Ha (PUPHBIX SHTPONUHHBIX MHOTOOOpa3UsIX:

1). IloTroxku nHepuuu.

2). DNEeKTPOMAarHUTHbIE TOTOKH.

3). I'paBuUTaAIIIOHHBIE IOTOKH.

NmenHo B moTOKaX 3(DMPHOM CIIONTHOM CPENIbI COJIEPIKUTCS Ta YaCTh CBOOOJHON dHEpruu ddupa,
KOTOpast IOCTyITHA /sl €€ KOHBEPTAI[MM B M3BECTHBIE BHUJBI SHEPTUU (MEXaHUYECKYIO, SJIEKTPUUECKYIO,
TEIJIOBYIO).

DTOT pe3ynpTarT NPUBOAMT K CYIIECTBEHHBIM NPOABIDKEHHSIM B TpoOiieMe KOHBEPTALUHU
cBOOOIHOM PHEprUM dpUpa.

OcCHOBHOM BBIBOJ 37I€Ch CJICTYIOIIHI:

Ilpobrema xoneepmayuu c80OOOHOU 3SHepeuu 3¢ghupa 5mo npoodiema NOMoKo8 HA IPUPHBIX
SHMPONUUHBIX MHO2000PA3USIX.

@dyHnameHTaIbHass 3HAYMMOCTH JTOTO BBIBOAA 0O0s3aHa TOMY, YTO 37€Ch S YETKO YCTAaHOBMII
00BEKT KOHBEPTAIIMU CBOOOHOM dHEpTUH dhUpa:

Obvexmom meopuu Kongepmayuu c60000HOU IHepauu dPupa sAIAOMC NOMOKU HA IPUPHBIX
SHMPONUUHBIX MHO2000PA3USIX.

3a HECKOJIbKO MECSIeB /0 MOMEHTa Hadaja paboThl MO HACTOALIEMY 0030py s, 3aHMMAsCh
WCCIICIOBAaHUSIMA TI0 OSHTPONMUHONW MEXaHHWKE, KpPOME TIOTOKOB OTKPBUI TOJS Ha OSHTPONMHHHBIX
MHOT000pa3usiX.

B cBeTe 3TOr0 OTKpBITHS B CIDIOIIHOM cpelie 3¢upa CyIIecTBYIOT J1Ba BUAA MOJIE:

1]. oy B KOHGUTYPAMOHHBIX IPOCTPAHCTBAX.

2]. Ionst Ha >PUPHBIX SHTPOMUIHBIX MHOTOO0PA3HIX.

VYuér 3T0r0 (hakTa MPUBOAMUT K PACHIUPEHUIO OOBEKTa TEOPUH KOHBEPTAIMU CBOOOIHON SHEPTHUHU
adupa.

Obvexmom meopuu Kongepmayuu c80000HOU IHepauu dupa sGIA0MCcs NOMOKU U NOAs HA
IPUPHBIX IHMPONULIHBIX MHO2000PAZUSAX.

3nech s crenaro 0JIHO 3ameuaHue. BBeneHneM TpEx TUIIOB MoJe 3¢upa s He 3aKPBIBAI0 BOTIPOC O
CYIIIECTBOBAHUH B CILIONTHOM cpejie dupa IpYrux TUTIOB MOJICH. XapaKTePHBIM CBOWCTBOM BBIJICIICHHBIX
TUTIOB TIOJIEH SIBIISIETCS TO, YTO OHM SBISIOTCS TOJSIMH Macchl. Jlpyrue, He BKIIOYEHHBIE B HACTOSIIIHNA
0030p THUIIBI MOJIeH ddupa OyayT 6e3MacCOBBIMU MOJISIMHA. be3MaccoBbIe MOJISI CYIIECTBYIOT, U HX TEOPHUS
B He0OX0AMMO# mosHOTE pa3paboTana B MoéM nByxToMHHUKe "DHTpornus" ("DuTpomnus", "DHTponus-2:
XaoTuueckast MexaHuka'").

B npunnumne, Mot 00bEKT TEOPUU KOHBEPTALMU CBOOOTHON SHEPTHU pHpa HAXOIUTCS B TIOJTHOM
COOTBETCTBUH C TPATUIIMOHHBIMHE MPEJICTABICHUSIMU KIIaCCUYeCKON (U3UKHU. J{J1s1 MIUTIOCTpAlluu IPHBEY
TpH BapHaHTa:

1>. Knnaccuyeckast MexaHUKa — IOTOKH, OTIMChIBaeMble ypaBHeHUsAMU HpioToHA.

2>. DeKTpoAMHAMUKA - IOTOKH, ONMChIBa€MbIe ypaBHEHUAMH JlopeHTia.

3>. 'uaponmHaMuKa - IOTOKH, ONMChIBaeMble ypaBHeHUs MU HaBbe-CTokca.

31ech BaXHBIM JJIEMEHTOM HOBHU3HBI SIBISETCS TO, YTO sI TOYHO HA3bIBAI0 T'€OMETPHUYECKUE
00BeKTHl (3(HUpHBIE SHTPONUIHBIE MHOT000pa3us), Ha KOTOPBIX PACIHOJOKEHbI IOTOKK 3(PUPHOI
CIUTOIIHOW cpeabl. D(UpHBIE SHTPOMUITHBIE MHOT000pa3usi MPHIAIW CTPOTHHA (OPMATBHBIA CMBICT
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npobsieMe KOHBEpTalMu CBOOOTHON sHepruu d¢pupa. Teopust KOHBEpTAllMU CBOOOTHON SHEpruu sdupa
npuobpena 00bEKT UCCIIETOBAHMS.

XXIV. Unepuus

B coBpeMeHHOM eCTeCTBO3HAHHMM TpoOIeMa WHEPIHUH 3aHUMAaeT 0co0oe MecTo U Tpedyer
[IEPBOOYEPETHOTO HccienoBaHus. llepBoouepEénHOCTh OmpenenseTcss TeM, YTO B HACTOSIIEE BpEMs
€CTECTBOMCITBITATENIM aKTUBHO pazpabaThIBalOT MOENb [Ipupopl, coaepKaniyo O0JIbIIOe YHCIO HOBBIX
uael, HeTUITMYHBIX JJIs KIaccu4eckod ¢u3uku. [lpu 3ToM siBIeHHE MHEPIMH BXOJUT B HOBYIO MOJIENb
[Tpuposl B kKauecTBe 0A30BOTO AIIEMEHTA, UCCIIEIOBAHNE KOTOPOTO BHINUIO HA TIEPEHUH TIIaH.

C npyroit CTOPOHBI, BOIIPOC O MOJISAX U CUJIaX MHEPLIMU BBIIIEN 32 paMKU KJIACCUUECKON MEXaHUKH
U TIPHOOpEN BHUJI CAMOCTOATENBHOM MpoOIeMbl ecTecTBO3HAHUA. [ TyOMHHAs MpUYMHA 37IeCh COCTOUT B
TOM, YTO HBIOTOHOBA MEXaHWKa, OyIyuyd MEXaHHWKON B3aUMOJCHCTBUS (DU3UYECKUX CHUJI PaA3TUIHOU
OpUPOJBI, HE BKIIOYalda B ceOsd NPUYMHY W MEXaHW3M CHUJl MHepuuu. B pesymbrate, umHepuus B
KJIACCUYECKON MEXaHHKe y4acTBYeT (popMarbHO, HUKAKMM 00pa3oM HE MPOSBIISIsl CBOIO TITyOMHHYIO TIPH-
poany, CTpYKTYpYy U MexaHu3M e€ peanusanuu. Ilo cymecTBy, B HblOTOHOBOM MEXaHMKE OTBET Ha BOIPOC
«YTo Takoe cuia MHEPLUH ?» HE CyIIecTBYeT. B urore, B HblOTOHOBOI MEXaHUKE OTCYTCTBYIOT UCTUHHAS
IIpUYMHA W CTPYKTypa CHJI HMHEpPUMHM, U OHAa OKa3bIBaeTCi HE3aMKHYTOW. (OCHOBOIIOJIArarolIuM
pe3yabTaToM SBIAETCS TOT (aKkT, 4YTo mpodiemMa WHEpUWH, o0yagas MPUMATOM, B HCXOIHOM
(bopMyIHpPOBKE HE CBsi3aHa C HBIOTOHOBOM MEXaHMKOW W TPEACTABISET CaMOCTOSITEIBHBIN pa3jen
€CTEeCTBO3HAHHUS. DTOT BBIBOJ KPYTO MEHSET MO3UIMIO B KIIACCHYECKOW MEXaHUKE U (GOPMHUPYET APYTYIO
JIOTHKY MICCIICIOBAHUS JIBWKEHUS TEJ TMOJ BO3ACHCTBHEM (pr3mueckux cuil. B HOBOI Joruke mpoOiema
WHEPIMH TPHOOpeTaeT OONHMK CaMOCTOSITeTbHOW Haykw; (QOPMUPOBAHHE U Pa3BUTHE KOTOPOM
MPOUCXOTUT 0€3 IPAMOTo yu€Ta (PU3NYECKHX CHII.

CoBeplIeHHO OYEBHMJHO, YTO MPHUHATas MHOK0 0a30Bas THUMOTE3a O CYIIECTBOBAHHM IMOJIEH
WHEPIHH B CICIUATH3UPOBAHHON BUPTYAIBHOW CIUIONMIHOW cpene - 3(hupe - MEepeBOTUT MpodiieMy
MHEPIUU B YUCIIO MPOOJIEM XaOTHUECKOW MEXaHUKH; B UTOTE, peamer MoHorpaduu A.H. [Tlanuenkosa -
TEOPUsI MHEPLUU - CTajla CIIELHUAIN3UPOBAHHBIM CaMOCTOSITENIBHBIM Pa3esioM XaOTHYECKOW MEXaHHKH,
CO3/IaHHOK MHOI1 B MOHOTpaduu "DHTpomnusi-2: XaoTHUecKass MeXaHuKa'.

Baxuelmuii axkT: BKIIOYEHHE MPOOIEMbl MHEPLUUU B XAOTHYECKYI0 MEXAHHMKY CO3MaéT 3TOH
npobsemMe YETKYI0 M SICHYIO KOHIIETITYaJbHYIO OCHOBY M BBLACISET IS Pa3BUTUS TEOPUU HHEPLUHU
>pQeKTHBHBIE HWHCTPYMEHTAJbHBIE CpeACTBa MOWUX MoHorpaduit "DHTporus" wu "DHTporus-2:
XaoTuueckast MexaHuka'.

SIcHO, 4TO TpU ATOM S UCXOXKY M3 OTPULAHUS IIHPOKO PaCHpPOCTPAHEHHOW B KIACCHUECKOMN
(du3HKe KOHIENIH "MyCTOTH" U TIPU3HAHUS CYIIECTBOBAHUS BO BCeleHHOM 0CO00M CIUIONIHOM Cpepl -
adupa.

Bxirouenne mpoOiieMbl MHEPUHMHM B COCTaB XaOTHUECKOW MEXaHWKU TPHUBHOCUT B TEOPHIO
MHEPLMH Pl XapaKTEPHBIX YEPT, CPEIU KOTOPBIX BEAYILIEE MECTO 3aHUMAIOT:

1. Tonsi, MOTOKM M CHITBI MHEPIIMH CYILIECTBYIOT B BUPTYAIBbHOM CIUIOLIHOM cpejie - dupe.

2. Teopust HHEPLNHU CYHIECTBYET HaJl ITOJIEM KOMIUIEKCHBIX YHCEIL.

3. Bce reomerpuueckie 00BEKTH TEOPUN MHEPIMHU, BKITI0OUasi KOH(PUTYPAIMOHHOE MPOCTPAHCTBO -
KOMIIJIEKCHBIE.

4 B TeopuM UHEPIUH CYLIECTBYET JIBa KOMIUIEKCHBIX BPEMEHHU:

B pa3paboTaHHOl MHOIO KOHIIEIITUN HHEPIIUN €CTECTBEHHOM Cpeioii 00UTaHus MoJIeH, TOTOKOB U
CWJI WHEpLMM SBISIOTCS KOMIUIEKCHBIE IpOCTpaHCTBa. B cBOIO odepenb, cuila HHEPLUHU SBISIETCA
COIIPOTHUBIIEHUEM ITPH HECTALMOHAPHOM JIBH)KEHUH MACChI B CIUIOITHOM cpenie adupa.

Wcrtuna, oueBuaHas Ui TpeNCTaBUTENEH CBOOOIHON HAyKH - CYIIECTBOBAHHE INPAKTHUECKH
OECKOHEUHBIX 3allacoB CBOOOJHON SHepruu 3¢dupa - BBIABUTACT T'PAHAMO3HYIO MpoOiieMy: mpoliemy
KOHBEpTaIlMl CBOOOTHON SHEPruM 3(upa B H3BECTHBIE M OCBOCHHBIE COBPEMEHHOW HAYKOW BHJIBI
sHepruu. [Ipobrema koHBepTamuu CBOOOIHOW 3Hepruw 3dupa SBISETCS IMEHTPATLHONH TpoOsieMoit
UHEpIUH. DTOT PyHAaMEHTATBHBIN (DaKT TPUBOAUT K PE3KOMY POCTY 3HAUUMOCTH MPOOJIEMBI HHEPLIUH B
COBPEMEHHOM €CTECTBO3HAHUM, 110 CYIIECTBY BBIBOJIS €€ HA IPUOPUTETHOE BEAYILIEE MECTO.

B urore, nBe ocHoBHBIE 11en MOHOTpaduu "MHeprus" MHOIO ChOPMYTUPOBAHEI TAK:

1. Pa3BuTHe TEOpUM UHEPLMHU B BUJE CAMOCTOATEIBHOIO pa3jiesia XaOTUYECKON MEXAHUKH.
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2. Pemenue mpob6aemMpl KOHBEPTAIMU CBOOOIHON YHEPTHH d(UPa B MEXAaHHUECKYIO SHEPTHIO.

XXV. IIpodjema nuHepuuun

OnHUM U3 OCHOBOIIOJIATAIONIMX PE3yJbTaTOB Moed MoHorpaduu "MHepuus" sSBiseTcs TO, YTO
npobiemMa WHEpUuH, oOnagas MPUMAaTOM, B HUCXOTHOW (OPMYIHMPOBKE HE CBsi3aHA C HBIOTOHOBOM
MEXaHUKOH, U TPEICTABISAET CAMOCTOSTEIBHYIO MPOOJIEMYy €CTECTBO3HAHUS. DTOT BBIBOJ KPYTO MEHSET
MO3UIIMIO B KJIIACCHUYECKOW MEXaHUKe, U (OPMUPYET IPYTYIO JIOTUKY HCCIEIOBAHMS JIBM)KCHUS TeIl TOJ
BO3/ICCTBUEM (PU3HUECKUX CHII.

B HoBoOW sormke mpoOieMa WHEPUHMH TPUOOpETaeT TpaBa CaMOCTOATEIBHOTO paszzera
€CTEeCTBO3HAHUS; NpUYEM paszziena, (HOpMUPOBAHME W Pa3BUTHE KOTOPOTO IMPOUCXOAUT O€3 MpsIMOTo
yaactus (0o yuera) PU3NIECKUX CHUIIL.

XXVI. Teopusi uHepumu - pa3ges Xa0TH4eCKO MeXaHUKH

CoBepIIEHHO OYEBUIHO, YTO MPEIINOJIOKEHUE O CYILECTBOBAHMU IOJIEH WHEPLUU IMEPEBOIUT
npoOsieMy WHEpUHMH B YHUCIO MPOOJIEeM XaOTHYECKOW MEXaHWKH; B HWTOTE, TEOpHUS HWHEPIUH CTaja
CTIEMAIM3UPOBAHHBIM Pa3AeiIoM XaOTHUECKOW MEXaHHKH, CO3JTAHHON MHOIO B MOHOTpapuu « SHTPOIIHS-
2».

Baxuelmuii akT: BKIIOYEHHE MPOOIEMbl MHEPLUUU B XAOTHYECKYI0 MEXAHHMKY CO3/1aeT 3TOH
npobiemMe YETKYI0 M SICHYIO KOHIIETITYaJbHYIO OCHOBY M BBLACISET IS Pa3BUTUS TEOPUU HHEPLUU
3 PEeKTHBHBIE HHCTPYMEHTAJIBHBIE CPEJICTBA TEOPHH SHTPOIIUU M XaOTHUECKOM MEXaHUKH.

Bxirouenne mpoOieMbl MHEPUHMHM B COCTaB XaOTHUECKOW MEXaHWKU TPHUBHOCUT B TEOPHIO
MHEPLUHU P XapaKTEPHBIX 4EPT; CPEAN KOTOPBIX BEAYILEE MECTO 3aHUMAIOT:

1. TTosst, MOTOKM W CHITBI HHEPITUH CYIIECTBYIOT B CILIOIIHOM cpezie dhupa.

2. Teopust MHEPLNHU CYHIECTBYET HaJl ITOJIEM KOMIUIEKCHBIX YUCEIL.

3. Bce reomerpuueckie 00BEKTH TEOPUN MHEPIMHU, BKITIOUasi KOH(PUTYpaIMOHHOE MPOCTPAHCTBO -
KOMIUIEKCHBIE.

4. B Teopun HHEPLIUU CYLIECTBYIOT JIBa KOMIIJIEKCHBIX BPEMEHHU:

- ACTPOHOMHUYECKOE KOMIUIEKCHOE BpEMS
- DHTponuitHOE KOMIUIEKCHOE Bpems.

XXVII. ConporuBiieHre HHEPLUH

BupryanpHast cCIulomHas cpeaa, Kak IEepBUYHAS CYIIHOCTh XAOTHYECKOM MEXaHWKH, a,
CIIEZIOBATENIbHO, U TEOPHH MHEPLUU MPUIAET OTPENeICHHOCTh KIAacCU(UKAMU U MHTEPIPETaluu CHIIe
WHEPIUH.

[Tons ¥ TMOTOKM WHEPIUMH BO3HUKAIOT M CYIIECTBYIOT B CIUIOIIHOW cpene 3¢upa; oTcroaa
MOJTy4aeM, 4TO CHJIa MHEPIIMH TaK)Ke BO3HUKAET U CYIECTBYET B CILIOIIHOM cpese dupa.

351ech s yCTaHOBHII CIIEAYIOIUN (aKT:

CUNA UHEPYUU Peanu3yemcs 8 6UPMYyaIbHOU CHIOUHOU cpeoe.

Teneps s chopMynupyro AOCTATOYHO OYEBHIHOE YTBEpXkaeHHEe — B lIpupoje cymiecTByeT JBe
TPYIIIBI CHIL:

1. Cuibl, co3aaroniue JBUKEHHUE.

2. Cuinbl, co31aBaeMbIe JBMKEHUEM.

OueBUIHO, YTO CHJIa WHEPLUUU CO3/MAETCS JBIKEHHEM H, CIEeIOBaTEeIbHO, B CIUIONIHON cpene
supa OHAa €CTh CONPOTHUBICHHE WHEPIUH. DTOT (pyHIAMEHTAIbHBINH (akT s cPOpPMyTHUpPOBAT B BHJIE
YTBEPXKICHHS:

Cuna unepyuu - conpomuenenue uHepyuu.

XXVIII. Teopusi HHepUMH - CHIEHAJTBHBIA CAMOCTOATEIbHBIN Pa3/ie/l Xa0TH4YeCKH il
MeEXaHUKH

[Tpu pa3paboTke akcMOMAaTUYECKON 0a3bl TEOPHHM WHEPLUHU MEPBYIO MO3HMIUIO 3aHUMAET BOIIPOC
KJacCU(UKAIMK - OTpENeIeHHe MECTa TEOPUH HWHEPIMH B DHTPONMUHHON KOHIIETITYyaJIbHOM MOJENn
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€CTECTBO3HAHMs. DTOT BOMPOC s peuinil B kHUre "MHeprus", 1 MoixydeHHOE pelieHre UMEET BUJI: TEOPHUS
WHEPIIUY - CIIEHHAIBHBIN a3l XaOTHYECKON MEXaHUKHU.

HMeHHO 3TOT (akT cocTaBisieT (yHAaMEHT KOHIENTYaJbHOW MOAETH HHEPLUHUU U OIpEeliseT
cioco0 (opMUpOBaHMS aKCHOMAaTHUECKOW Oa3bl Teopun umHepuuu. I[Ipexne Bcero MOCTATOYHO JIETKO
YCTaHABJIMBAETCS CTPYKTYpa aKCHOMATHYECKOW 0a3bl; OHA COCTOUT U3 TPEX KOMIUIEKTOB aKCHOM:

1. AKCHOMBI BUPTYalbHOM CIIJIOITHOW CPEJbI.

2. AKCHOMBI 3KCTPEMAIBHOTO IOTPAHUYHOTO CJIOS.

3. CneunanbHble aKCHOMBI TEOPUHM UHEPIIUH.

XXIX. CnennajbHble aKCHOMbI TEOPHU HHEPLUH

dopmupoBaHHE aKCHOMATUYEeCKON 0a3bl TEOPUU WHEPIIMH 3aBEPIIAIOT CICHATbHBIE aKCHOMBI
TEOPHUH WHEPIIHH.

B kauecTBe crienuanbHBIX aKCHOM S ¢(hOPMYITHPOBAIT CICTYIOIIHE AKCHOMBI:

1. Bupmyanbhotl cniowHoul cpedou uHepyuu seisemcsi 3¢gup.

2. Dgup pacnonodcen ¢ KOMNIEKCHOM KOHQDUSYDAYUOHHOM NPOCMPAHcmee, TUb0 pacuupenHom
KOMNIEKCHOM KOHDUSYPAYUOHHOM NPOCMPAHCMEe.

3. Cunvl unepyuu co30aemcst NOJAMU UHEPYULL.

4. Ilona u nomoku uHepyuu - nNojas U NOMOKU 8030VHCOEHHO20 COCMOAHUS IPUpa.

XXX. KommiiekcHoe KOHGUTypalHOHHOE NIPOCTPAHCTBO

OpauM U3 HanboJiee 3HAYUMBIX (DAKTOB aKCMOMATUIESCKOUW 0a3bl TEOPUH MHEPITUU sBIsIETCS (akT
aKCHOMAaTHYECKOTO OTpeneNeHusT  KOMIUIEKCHBIX ~ TPOCTPAHCTB,  BKJIIOYash  KOMIUIEKCHOE
KOH(UTYyparMoHHOE MPOCTPAHCTBO.

[Io 3HauYUMOCTH JUII COBPEMEHHOTO €CTECTBO3HAHUS aKT BBEACHUS  KOMILJIEKCHOTO
KOH(UTYpaIlMOHHOTO MPOCTPAHCTBA 3aHUMAET OJIHO M3 TEPBBIX MECT. B HeCcTpOoroit MHTEpIpEeTaIly 3TO
O3HAYaeT, YTO B MPOTHUBOIIOJIOKHOCTh MHOTOBEKOBBIM YCTAaHOBUBIIIEMCS TIPEICTABICHUSM MBI, 3€MJISHE,
KHBEM HE B 3-X MEPHOM BEIECTBEHHOM EBKJIHMIOBOM IPOCTPAHCTBE, a B 3-X MEPHOM KOMILIEKCHOM
eBKJIMJIOBOM IPOCTPAHCTBE, THOO0 B 4-X MEPHOM KOMIUIEKCHOM MPOCTPaHCTBE MUHKOBCKOTO.

DTOT OBOPOT COOBITHI B KapTHHE Mupa npusen (cM. MOHOTpaduu «IHTPOTHS» U «DHTPOIHUS-
2») U elle IpUBEAET K PEBOIONMOHHBIM U3MEHEHHsIM B KapTuHe [pupoasl. Kak ciemyer u3 moHorpaduu
«OHTpONHUA-2», KOMIUIEKCHBIE MPOCTPAHCTBA, OYAYy4Hd aOCTPAKTHBIMHU CYHIHOCTSIMH TEOPHH SHTPOIIHH,
MPUBOIAT K YAWBUTEIBHO COTJIACOBAHHBIM Pe3ylIbTaTaM B KOHKPETHBIX MpoOIeMax U eMHOM IeT0CTHON
kapTtuHe BcenenHnoit u okpyxatomieit J{elCTBUTENBHOCTH. DTO, YCTAHOBJIEHHOE TEOPETHUYECKUM ITYyTEM
CBOMCTBO, TMOJIBUTAET HAC K KOHBEPTAIMH a0CTPAaKIMKU B WHTEPHpPETAlMiO. B WTOre, MBI MPHUXOIUM K
MBICTIH O PEaJbHOCTH KOMIUIEKCHBIX MPOCTPAHCTB. B mpobieme HWHEPIUH 3TO OCOOCHHO Ba)XXHO
MOCKOJIbKY, KpOME€ TMpoOJIeMbl HWHEPIMH, 3/eCh CYIIECTBYEeT Jpyras, BakHeimas miss Oymymieit
[IUBUJIU3AIIIHN TIpoOIIeMa - mpodsieMa cBOOOJHOM dHEpTrHH ddupa.

B npobneme cBOOOAHOW »dHepruM Hdupa YETKO MPOSBISIETCA KIIOYEBas 3HAYUMOCTh
MOCTYJIMPOBAHMS KOMILIEKCHOCTH; TOJBKO B KOMIUIEKCHOM KOH(UTYPAaIMOHHOM IPOCTPAHCTBE U €ro
pacIMpeHu JIOCTUTAeTCs COTJIACOBAaHHOE, IIOJIHOE, HENPOTHBOPEYMBOE pEUICHHE MPOoOIeMbl
KOHBEpTAaIMH CBOOOIHOM HEpruu 3¢hupa.

XXXI. [TpuyuHa CHIIBI HHEPLUH

Onwupasich Ha BBeIEHHOE B KHUT€ « DHTPOTHA-2» o0IIee MpeCTaBIeHHEe MOTOKA Ha SHTPOITUITHOM
MHOFOO6pa3I/H/I, s YCTAHOBUIJI, YTO CYIICCTBYCT JIBA MCXaHU3Ma CUJIbI HHEPIUU:

1. Cuita uHEpIUH CO3AAETCS UMITYIIBCOM.

2. Cwita MHEpLMHU CO3/1aeTCs N0JIEM UHEPLIUH.

TpeTI)SI cricuajibHad axKCuoMa MW ONpCACIIACT GHHHCTBGHHBIfI BI)I60p; BO3HHUKHOBCHHEC CHIJIbI
MHEPIUHU 0053aHO TIOJTI0 HHEPIIUH.

Jlanee, BCIIOMHMHAs KOHKPETH3AIMIO BUPTYaJIbHOM CIUIOIIHOM cpenbl B BUIE 3(hupa, s IPUIIET K
BBIBOJIy, UYTO CHJIa WHEPIUU (HAKTUYECKU SBISETCS COMPOTHUBICHUEM J3(upa HECTAIMOHAPHOMY
JABMO>KCHUIO MACCBHhI.
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XXXII. Bo30yxneHHoe cocrosinue dpupa

[Mocnenusist crienuanbHas aKCHOMa TEOPHH WHEPIUU CHOPMYITHPOBAHA MHOK IO Marepualiam
riaBbl «llofis ¥ MOTOKKM HWHEPIUN» MOHOTpaduu «IHTpomus-2: XaoTH4YecKas MeXaHHuKay. HarmomHio
YUTATENI0, YTO MPOoOIeMy MHEPIIUU S Hadall H3y4yaTh erie B MoHorpadun « IuTporms-2y». B rimase «Ilomns
W TIOTOKH HWHEPIUN» s YCTAHOBWJI DPSJI KITFOYEBBIX W 0a30BBIX CBOMCTB SHTPOMUHHOIO OMHCAHUS U
SHTPONMUMHON KOHUENTYaIbHOW MOJEIM MHEepUMU. IMEHHO 31€Ch S M YCTAHOBWJI, YTO TOJIS U MOTOKHU
WHEPIIUH COACPKUT BO30YKIEHHOE COCTOSTHUE d(hupa.

B pesynbrate s mpuIen K mpeIcTaBICHIsIM 00IIero CoCTOSTHUS d(pupa B BUE IBYX COCTOSHUM:

- OMIOPHOTO COCTOSIHUS,

- BO3OYKJIEHHOTO COCTOSIHHSIL.

OmnopHO€ COCTOSIHUE TPEJCTABISAECT CTAllMOHAPHOE JIBIDKEHHE «IO0 WHEPIHH»; TOT/Aa Kak
BO30Y)KJICHHOE COCTOSTHUE XapaKTePU3YeTCsl HECTAIMOHAPHBIM JIBIDKEHUEM MAacCHI.

OTmedy BaXKHOE CIIEJCTBHE UYETBEPTOW aKCHOMBI, 00OOIIEeHHAs KOOpJMHATA IOJICH W TIOTOKOB
WHEPIINH - BO3MYIIIEHHAs] 0000IeHHass KOOpIuHATA. 371eCh 101 BO3MYIIICHHOW KOOPAWHATON SI TIOHUMAIO
BO3MYIIIEHHE OMTOPHON KOOPJIUHATHI.

B cuMBOJIBHOM BHJI€ 3TO BBIMJISIUT TaK. B COOTBETCTBHM C YETBEPTOM CIEIUAIBbHOW aKCMOMOM
st 0000IIEeHHOW KOOPIUHATHI OyAeT CIpaBeNTUBO MPEICTaBICHHIE

924" +G; qeQ,

3nech

q" - onopHas 060011eHHas KOOPAUHATA;

g - BO3MYILIEHHE OMTIOPHOU KOOPAUHATHI.

NMenHno koopaMHAaTa ¢ ¥ BBICTYMAaeT B POJU OOOOIIEHHOW KOOPAWHATHI TMOJEH W TIOTOKOB

VHEpILUH.
Teneps U1 yrpoIIeHUs: CAMBOJIMKH HaM CIIEAYeT IPUHSATH COTJamieHne o0 nepeo0o3HaueHIN:

q9—9.

B cooTBeTCTBMM C 3TUM COTJAllIEHUEM BCIOAY, MO TeKCTy KHUTH «MHepuus», cumBosioM “q”

o0Oo3HaueHa 000OIIEHHAss KOOpIMHATa KOMIUIEKCHOTO KOH(UTYpAallMOHHOTO MpPOCTPAaHCTBA -
BO3MYIIIeHHasi 0000IIeHHas KOOPIMHATA.

XXXIII. IHocTyaaT npeaebHONH HEKOPPEKTHOCTH

BHe BCAKOTO COMHEHHs, B TEOPHM 3KCTPEMAIBHOIO IOTPAHUYHOIO CJIOS M BO BCEH TEOpUU
SHTPONMM OCHOBOIIOJIATAIONIEE 3HAYECHHUE WIrpacT TEOpUs IPENEIbHONM KOPPEKTHOCTH; IIPU 3TOM
3HAYUMOCTb ITOW TEOPUHU OIPEAEIAETCA HE TOJIBKO IIMPOKHM HCIIOJIB30BAHUEM €€ MHCTPYMEHTAJIbHBIX
CpeAcTB, HO B OoJblieil mepe ee Meronoiioruei. Teopusi mpenenbHOW KOPPEKTHOCTH TPEXKIE BCETO
CHWJIbHAa CBOEH MeToJioJioruel; B KHUrax "OHTponud" u " DHTponus-2" 3TOM METOAO0JOruM s Hpuiail
BCEJICHCKUI yPOBEHBb OOITHOCTH U B OCHOBY SHTPOTHMIHON MapagurMbl U SHTPOIIMHHON KOHIETITya IbHON
MOJIENIM €CTECTBO3HAHUSA S IOJIOKUJ MMEHHO METOJOJIOTHIO IIPENEIBbHOM KOPPEKTHOCTH. B ocHOBe
METOJIOJIOTHH JISKUT KIACCU(UKAIMOHHBIA TPHU3HAK TPEACTbHON HEKOPPEKTHOCTH; W HMEHHO C
IIOMOIIBIO 3TOr0 IIPU3HAKa W3 [JBYX QJIbTCPHATHBHBIX BapUaHTOB CTpPyKTypbel Ilpupoasr wu
JIeWCTBUTENFHOCTH s BBIOpaN MpeeNbHO-HEKOPPEKTHBIH BapuaHT. [lo 3TOMy BapHaHTy OCHOBHBIM
cBoricTBOM [Ipuponsl n JIeHCTBUTENBHOCTH SIBJIIETCA €€ IPeieibHas HEKOPPEKTHOCTh — HEKOPPEKTHOCTh
o [TaH4eHKOBY. DTOT OCHOBOMOMAraroIui (hakT cayxuT nepponpudrHoit Beero Cyrero u onpenensier
BCE JIBWKEHUS U pa3BuTue. CineAcTBHEM 3TOrO M SBUJIOCH PAa3BUTUE SHTPONUIHON KOHIENTYaJbHOU
MO/IEJIM €CTECTBO3HAHUS HA OCHOBE METOJI0JIOIMH NPEJAEIbHON KOPPEKTHOCTH.

B »T0ii KOHIIENTYaTbHONW MOJIENI MPUMAT MPUHAIICKUT HEU3BECTHOMY B KIIACCHYECKON (H3UKE
HOBOMY OOBEKTY - HKCTPEMAIbHOMY IOTPaHUYHOMY CII0I0. B CBOIO odepens, B aKCHOMAaTHYECKO# Oaze
OIIC mpuoOpHTET NPUHAMISKHUT, O0OJANAIOMIEMY KIACCH(HUKAIMOHHBIM TPU3HAKOM, TIOCTYJATy
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peenbHON HEeKOPPEKTHOCTHU. [10CKOIBbKY BUpPTYyaIbHAsK CIUIOIIHAS CPE/IA SBISIETCS OCHOBHBIM 00BEKTOM
€CTECTBO3HAHMUSI, TO MBI, OIIMPAsACh HAa MPUHIMI MPEAEIbHON HEKOPPEKTHOCTH, IPUXOAUM K MOCTYJaTy
IIpEAEIBHON HEKOPPEKTHOCTH BUPTYAIbHOM CIUIOIIHOM CPE/bI.

IHocTyaT npeaebHON HEKOPPEKTHOCTH BUPTYAJbHOM CIUIOLIHOM Cpeabl.

Bupmyanvhas cnnownas cpeda ne oonadaem npeodenvHoll KOppeKmHoCmbyio.

B Teopum npenenpbHONM KOppeKTHOCTH IO [[aHYEHKOBY CyIIECTBYET OJUH XapaKTEPHBIM BHJ
MpeeNbHON HEKOPPEKTHOCTH - JIOKAIbHAsh HEKOPPEKTHOCTh, B 3TOM CJydae CYIIECTBYeT B (a3oBOM
MIPOCTPAHCTBE JIOKAJIbHAsA 00JIaCTh, B KOTOPOH MPOMCXOJUT HApyIIeHHE KOPPEKTHOCTH 1o [laH4ueHKOBY.
3aMedarenbHBIM CBOMCTBOM 00JaCTH JIOKAJIbHOW HEKOPPEKTHOCTH SIBJISIETCSI TO, YTO €€ (PeHOMEHOJIOTHUS
MOJTHOCTBIO COOTBETCTBYET (DEHOMEHOJIOTHH Xaoca. IJTOT (PEeHOMEHOJIOTHYECKUH (aKT TMOCITY KU
HABOJMIIEH CTpeNold TpH BHIOOpPE B KadecTBe OOBEKTa XaOTUYECKOW MEXaHWKH DKCTPEMabHOTO
MOTPAHUYHOTO CJI0sl. IMEHHO SKCTpeMallbHBIA MOTPAHUYHBIN CIIOM M OKa3aycs TeM OOBEKTOM, TeOopus
KOTOPOI0 OKa3aJach TOKJIECTBEHHAa XAOTHMYECKOW MexaHMke. ToyHee, HaluM COBPEMEHHBIM
MIPEACTABJICHUAM O Xa0Ce, CAMOOPIaHU3allUU, CHHEPIETUKE B CAMOM IIMPOKOM CMBICIIE.

XXXIV. OrcyrcTrBHe CBOOOIHOI0 HMITYJIBCA

I. Kak n3BecTHO, B BUPTYyaJIbHOM CILNIOIIHOM CPEAE CYIIECTBYET ABA BUAA UMITYJIbCA:

1. IIpucoenHEeHHbIN UMITYIIbC.

2. CBOOO/THBII UMITYIIBC.

B knHTe « QHTpOTHS MIPUCOSAMHEHHBIN UMITYIIBC ST BBEII CJICTYIONIUM OTIPE/ICIICHUEM.

Ilpucoeounennvim UMNYIbCOM HA3bIBACMCS CONPANCEHHBIL UMNYIbC, C8A3AHHBIUL ¢ 0000WEeHHOl
KOOPOUHAMOU 83AUMHO OOHOZHAYHBIM OMOOPAINCEHUEM.

B cBot0 ouepenb CBOOOTHBIN UMITYIIHC BBOJAUTCS MTOCPEACTBOM BTOPOTO OTIPEICTICHUS.

Hmnynec,  umerowui  cMbicn  KOOpOUHAMbL  RpOCMpancmea  umnyavca ), HA3bI6AEMC

CB80O0OHBIM UMNYILCOM.

JIBOWICTBEHHOCTh NPEACTABICHHUS MMITYJIbCA OKA3bIBAETCA BAXKHBIM DJIIEMEHTOM XaOTHYECKOU
MEXaHHKH.

II. BMecTo npyHATOrO B KJIACCHYECKOW MEXaHHUKE, YACTHOTO PEACTABICHHUS UMITYJIbCa

pEmg; qed,

s 00panIych K 00IeMy PEICTABICHUIO SHTPOIMHHOTO OMTUCAHUS

g2 (p-v4); qe?l, (19).
31ecn
A - TpU-TIOTEHIIHAII TIOJIS;
_ 1
m b

¥ - HEKOTOPBIH KOAPPHUIINEHT, UMEIOINI CMBICIT HHTEHCUBHOCTH 3apsizia (JIM0o 1moJis);
P - CBOOOHBII UMITYIIBC.

OOpatuMmcsi Tenepb K CHEIHaIbHBIM aKCHOMaM TEOPHH WHEPIMH;, B COOTBETCTBHHM C TPEThHEH
aKCHOMOM CHJIa HHEPLIMH CO3/1aeTCs MOJIEM HHEPLIUU.

Ecnu npumenuts ypaBHeHue (19) k NOTOKY MHEPLIMM U UHTEPIPETUPOBATh A KakK TPU-NMOTEHIIMAT
MOJIS. MHEPIIMH, TO CBOOOHBIN MMITYJIbC HE JIOJDKEH y4acTBOBATh B ()OPMHPOBAHUHU CHUJIBI MHEpImH. Ho
3TO B IPOU3BOJIBHOM CUTYAIIH BO3MOKHO IPH PABEHCTBE HYIIO CBOOOHOTO UMITYIIbCA.

p=0; geJ,

OT0 ypaBHEHHE ompenenseT (yHAaMEHTAIbHOE CIEICTBHE TPEThEel CIEMUATbHONW aKCHOMBI
TEOPUU UHEPIIHH.
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B nomoxe unepyuu c60600mb1il uMnyILC OMCYmcmeyen.
DTOT KJIFOUEBOH (haKT MPHUBEN MEHS K YPaBHEHHUIO TTOTOKA WHEPIIHH

G=— y4; qe0, (20).

XXXV. IHoas macchl

Cpenu ecrecTBOUCHBITATENCH, HadMHas ¢ A.DWHINTEWHA, CymeCTBYeT OOJBIION pa3HOOOW U
Pa3HOYTEHHUS B BOMPOCE O KiIaccH(UKAIMK TONe Macchl. HeKOTOphIe aBTOPHI JHUIIAIOT ITOJISI UHEPITUU
IpaBa Ha CaMOCTOSATENIbHOCTh U MPEAINOJIAraloT, YTO BO BCENEHHON CyIIECTBYET TOJIBKO OJAUH THII MOJIEN
MaccChl - TpaBUTAIMOHHBIEC MOJs. [[pyras rpynmna y4eHbIX MPUACPKUBACTCS APYTroM, MPOTHUBOIOIOKHOMN
MO3UIINH, pacCMaTpuBas B KaueCTBE MOJIEW MAcChl TOJBKO TOJIS MHEepuuu. B kHHUre «HTpomus-2» s
BBIJICIIAJI JIBA THUIIA TIOJIEH MacChl:

1. I'paBuTaninOHHBIE MOJIA.

2. Ilons unepum.

OTH [Ba MOJNs Macchl 00fajas pazIUYHON MPUPOJOW, HMMEIOT OOJIBIIME pPa3Tu4us U HX
OOBEMHSTH B €UHOE TIOJIC HEIb3SI.

Ho npu ananuze nosielt HHEPIIMU U TPABUTAIIMOHHBIX MOJIEH BO3HUKAET OJTHA UHTEPECHAS JI€Talb.

Kak u3BecTHO, CylecTBYeT JBa BUIA MOJIECH:

1). CoOcTBEHHBIE MOJIS.

2). Bueurnue noss.

W 31ech, u3yuas Mojs Macchl, Mbl, IIPEXKJE BCEro, B ciydyae MOJIEH MHEPLUU HA IEPBOE MECTO
BBIJIBUTAEM MPOOJIEMY COOCTBEHHOTO TOJISI MHEPIMH, TOTJa KaK JIJIsl TPAaBUTAI[MOHHBIX TOJIEH OCHOBHOM
3ajaueil ABIsSETCS IPaBUTAIIMOHHOE B3aUMOJelicTBHE Tel (Macc). MIToroMm 3Toro gparMeHTa KOHIICTIITUU
WHEPIUH SIBIISIETCS TO, YTO B YPaBHEHHWH MOTOKA HAa SHTPOMUHHOM MHOTOOOpPa3WH MOTOKH WHEPIUU U
TPaBUTAIMN HAXOJIATCS B Pa3HBIX YACTSIX U Pa3/ICICHbl 3HAKOM PABEHCTBA.

XXXVI. KommiekcHoe KOH(PUTYypaLOHHOE NPOCTPAHCTBO-2

I. VHUKanbHBIM SIBICHHEM IMPOOJIEMBbl MHEPLUHU SIBISETCS TO, YTO €€ pelleHHE CYIIECTBYET B
KOMIUIEKCHOM KOH(UT'YypallMOHHOM TIPOCTPaHCTBE W ero pacmupeHur. C Apyroil CTOPOHBI Bce
M3BECTHBIC HA CETOJHSIIHUI JEHb MCCIEIOBAHMS MO KIACCUYECKON MEXaHMKe M €€ MHOTOUYMCIICHHBIM
MPUJIOKEHHUSIM BBITIOJTHEHBl B BEIIECTBEHHOM KOH(HUIYpalMOHHOM MpPOCTpPaHCTBE. B 1enom, MOXHO
CUMTaTh, YTO YCTAHOBHBILASCS TPAIUIIMOHHAS MO3UIMS 3]IECh CIEYIOIas: KJacCHYecKash MEXaHHUKa -
MeXaHHMKa BEIECTBEHHBIX MPOCTPAHCTB.

B cBsI3M ¢ BO3HHUKIINM COCTOSIHUEM JIENI TOSIBIISIIOTCSI HECKOJIBKO BOTIPOCOB, CPEIU KOTOPBIX S
BBIJICITNJI JIBA!

1. CornacoBanue KOMIUIEKCHOW TEOPUHM UHEPILIUHU C BEIIECTBEHHOW KJIACCUYECKON MEXaHUKOM.

2. CymiecTByIOT JIM B TEOPUH MHEPIMH TOJS U MOTOKH, UMEIOIINE BEIIECTBEHHBIC TPOEKIINU B
KOMIUIEKCHOM KOH(HUTYypallnOHHOM MPOCTPAHCTBE?

II. ITocMOTpHUM Temeph, Kak 0OCTOST Jiesia CO BTOPHIM BOTIPOCOM.

C nenpro MOJMYYEeHUsT TOCTATOYHO YOEUTEIHHOTO OTBETA HA 3TOT BOIPOC 5 MPOAHAIU3UPOBAT «B
KPYIHBIX KYIIOPax» KIaCCHYECKYI0 MEXaHHUKY U TPHUIIEN K MapaJoKCcaIbHO YAPYUYAIOIIUM BbIBOIAM:

1. B kmaccuyeckoll MeXaHHMKE, KaK MEXaHHWKE IBW)KCHHS MacChl B IMOTOKE BHEIIHUX CHII,
HanOOJIBIIETO PAa3BUTHUSA MOJyYMiIa MpoOiiemMa BHEMIHHX cuil (MO0 BHEMmHUX moTokoB). Ilo cyru, ¢
HEKOTOPBIX MOp KIACCHYECKYI0 MEXAHHMKY CTalldi OTOXKIECTBISATH C MEXaHHMKOW BHEIIHMX TOTOKOB. B
KadecTBE pUMepa MPUBEIY JIBa OCHOBHBIX (hopManu3ma:

® TaMWIBTOHOB (POPMAITH3M,
e JarpaHxeB pOpMaIIU3M.

Hanee, 3t GopMamu3Mbl MpruoOpesTn 0OIHK CaMOCTOSTEIILHBIX MEXaHUK:

® TaMHUJIBTOHOBA MEXaHMKA,
® JlarpaH)XeBa MEXaHHKA.
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B uTore, B riaBHOM yacTu KjaccMueckas MeXaHUKa MpuoOpena BUI HAYKH, COCTOSAIICH U3 BYX
pa3nenoB (raMUIbTOHOBA MEXAHUKA, JJarpaHKeBa MEXaHUKa).

2. A rne xe nnepuus? Teopun MHEPLUU B KIACCUYECKOM MEXaHUKE HE CYIIECTBYET; OHA CBEJACh
TOJIbKO K HEMOJHOM KiacCH(UKAMM CHWJI HHEPIMH M IKOHTIUPOBAHHUIO PA3IUYHBIMU CHCTEMaMU
KoopauHaT. B kiaccuueckodl MeXaHMKE, KaK MEXaHUKE BEIIECTBEHHBIX MPOCTPAHCTB, CHUMBOJIbHBIN
BBIBOJI TEOPUH WHEPIIMU HACTOJIBKO cNab (MPaKTHUECKH OTCYTCTBYET), YTO B HEH 51 HE HAIIEN HU OJHOU
peméHHo (B CTPOTOM CMBICIIE) 3a7[aull O CUJIaX MHEPIIMK; BKITIOYAs 33]a4y O IEHTPOOEKHOM cuie.

SIcHO, YTO TpU TOJAOOHOM COCTOSHHHM TEOPHHM WHEPIUH W TPU OTPHULAHHH 3(Hpa BOMPOC O
HEOOXOIMMOCTH BKIIIOYEHHSI B KOHLENTYAJIbHYIO MOJIENIb WHEPLUUH KOMIUIEKCHBIX MPOCTPAHCTB HE MOT
BO3HUKHYTb.

J11st MOSICHEHUSI CYTH JIeNa sl peInyIo MPUBECTU JIOKa3aHHYI0 B KHure "MHepuus" oqHy gemMmy.

Jlemma 3anpera

Ecnu onopnuiii euxpesoii nomok

obnadaem cummempuetri
(C3

Mo OH He UMeem 8 KOMNIEKCHOM KOHPUSYPAYUOHHOM NPOCMPAHCIEE 8eUeCMEEHHOU Peanu3ayuu.

BaxxHOCTh JI€MMBI 3ampeTa HEBO3MOXKHO TEPEOLEHHUTh; MO CYTH, OHa YTBEP)KIAeT, YTO CpeIu
OTIOPHBIX KOMIIEKCHBIX BUXPEBBIX MOTOKOB HET HM OJJHOM BEIIECTBEHHOU peanu3anuu. A 3TO B CBOIO
ouepeqb O3HAYAeT, 4YTO IMpoOJieMa OTOPHOW BUXPEBOW HWHEPIMH HEpa3peluMa B BEIIECTBEHHOM
KOH(UTypariMOHHOM IIPOCTPAHCTBE.

XXXVII. Kinaccupukanus mojied HHepUuU

I. B ecrecTBO3HaHMU TPATUIIMOHHO MPEAIOJIATaeTCsI, YTO CYIIECTBYET ABa THIMA (UIUIECKUX
OJIeH:

1. BHemnee noue.

2. CobcTBEHHOE TIOJTE.

Taxoke s myman u mucai B IByXTOMHHKE «DHTPONUS» JI0 Havyana padoT HaJ KHUTOU «Hepuus»,
HO B TIporiecce paboThl HaJI STOH KHUTOH 51 yCTAaHOBWII 3aMevaTeNbHbIN (akT, chopMyarpoBaHHBII MHOIO
B CJIEIYIOIIEM YTBEPKICHHH.

Cpeou noneii unepyuu cywecmsyrom nojid, co3oasaemvle MAaccol, Ho obradarowue c8oUCmeamu
BHEUWHUX NOJIel.

OTOT (aKT OKazayl PEBOJIOIMOHHOE BO3JICHCTBHE HAa KOHIEMIMIO MHEPIUH M PE3KO H3MEHMI
CUTYAIMIO B TEOPUU TOJIEH U TOTOKOB HHEPIIHH.

CoOcTBeHHBIE TOJII MHEPIHMH, OO0JAJAI0NINe CBOWCTBAMH BHEIIHUX TOJEH WHEPIUH s PEII
Ha3BaTh BO30YKACHHBIM BHEIIHUMH TIOJISIMU; @ COOTBETCTBYIOIINE TIOTOKH - BO30Y>KJICHHBIMHA BHEIITHUMU
MTOTOKaMH.

OTkpbITHE BO30OYKICHHBIX BHEITHUX MMOJIEH M3MEHUJIO BBEJACHHYIO MHOIO B KHUTe « DHTPOMHS-2:
XaoTuyeckast MEXaHUKa» KJIacCU()UKAIUIO TIOJIeH HHEPIIUH.

Tenepp B cocTaB moJiell HHEPLHUU BXOIAT TPU THUIIA:

1). BHemHee nose nHEpLUUH.

2). CoOcTBEHHOE T0JIE HHEPIIHH.

3). Bo30yx/1eHHOE BHEIIHEE TI0JIe HHEPIUH.

II. CoGcTBeHHBIE TONA W BO30YXJAECHHBIC BHEIIHHE IOJIS HHEPIMHA OTIMYAIOTCS Pa3IUYHBIM
MOBEJICHHEM Ha OECKOHEYHOCTH.

3nech, Mpexae BCEro, peub UAET O TOBEACHUH rpaauenTa GyHkun I1.
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B kaMre « HTpONUA-2)» MPH pa3BUTUU TEOPUH COOCTBEHHBIX MOJICH M TTOTOKOB MHEPLIMH 51 BBET B
CHMBOJIBHBII BBIBOJI YCIIOBHE Ha OECKOHEUYHOCTH

grad [T—0
lg| > 0

DTO yCIOBUE HE BBHITIONHSACTCS B Cly4ae BO30OYKIEHHBIX BHEIIHUX IMOJICH U MOTOKOB MHEPIHH, U
€ro CleAyeT U3bATh U3 OOpalleHus MPU Pa3BUTHH TCOPUU STOTO HOBOTO THUMA IMOJIEH (JIMOO TIOTOKOB)
WHEPIIHH.

III. OTkpeITHE BO30YXKIECHHOTO BHEIIHETO TOJISI MHEPIHUH JIaeT dPPEKTUBHOE U MPOCTOE PEIICHUE
napajokca npuHImmna Maxa, coiepKamierocsi B IBOMCTBEHHOCTH:

CoOcTBeHHOE T0JIE MHEPLIUT
Cuna nHepuuu =
[TpuHiun Maxa

To, uro Max cunTtan AJeHCTBHEM Ha TeJI0 BCeX Macc, HaXOIAIIMXCcs Bo BecenenHoil, Ha caMmoMm Jiene
ObUTO JEWCTBHEM BO30YXKIAEHHOTO BHEIIHEro Mo JIpyrumMu cioBaMM, HE 3HAasi O CYIIECTBOBAaHUH
BO30Y)K/ICHHBIX BHEIIHUX TOJIEH WHEPIIUH, UX PE3yIbTaT OH OMIMOOYHO MHTEPIPETHPOBAT KaK PE3yIbTaT
Bcex macc Kocmoca.

OTkpbITHE BO3OYKICHHBIX BHEUTHHX IMOJIEH JIMKBHIUPOBAJIO JBOWCTBEHHOCTh MEXaHU3MOB CHII
MHEPLHH.

IV. B MeronosornuyeckoM M HCTOPUYECKOM IUIAHE IIPEJICTaBIACT HMHTEPEC U TO, YTO PAX
€CTEeCTBOMCITBITATENICH SKCIIEPUMEHTATFHO HaOMIOAIN SBJICHUS, OMU3KHE K BO30YXIEHHBIM BHEIIHUM
noyisim mHepruu. Hampumep, H.A. Ko3bipeB HaOmr0ast moBeieHNEe «BPEMEHHOW CyOCTaHIIUN), OTMEUa
e€ crmocOOHOCTh MTHOBEHHO BO30YXaThCst (JTMO0 MEHSTH COCTOSTHHE) BO Beell BeeneHHO.

Ecim  cymuocts, kotopyto  H.A.Ko3blpeB  Ha3zbiBal  «BpPEeMEHHOW  CyOCTaHIHE»,
UACHTUPHUIMPOBATh Kak «3pup», TO HaONI0JaeMOe UM CBOWCTBO M OyJeT CBOMCTBOM BO30YXJIEHHOTO
BHEIIHETO TOJIS HHEPLUH.

XXXVIII. Tunsl 10TOKOB HHEPLUH

CymiecTByeT HECKOJBKO KPHUTEPHEB KIACCU(HUKAIMH TIOTOKOB HMHEPLHH, OJHUM U3 KOTOPBIX
SBIISICTCSI KPUTEPUI XaOTUYHOCTH.

ITo kpuTEpHIO XaOTUYHOCTH MOTOKH MHEPIIMH JICISATCS Ha J[Ba TUTIA:

1. PerynspHbIe TOTOKM UHEPLUU.

2. Xa0TU4eCKHe TIOTOKH WHEPIUH.

Camo Ha3zBaHME KOHKPETHOTO THUIA MOTOKA JIAeT OTBET HAa BONPOC O HAJIMYMHM B HEM Xaoca; B
PEryJasipHOM TOTOKE WHEPLIHU XaoC OTCYTCTBYET, TOT/Ia KaK B XaOTHUECKOM CyIIeCTByeT Xaoc. Kaxk
u3BecTHO, xaoc Bo3HUKaeT B JIIC u, ciemoBaTtenbHO, XaOTHUYECKUE MOTOKM MHepiuu conaepxkar IIIC.
OnuH, HanboJiee XapaKTEpHBIM Ciydail, XaOTUYECKOTO MOTOKAa MHEPIUH BBEAEH U MOJPOOHO H3y4YeH
MHOIO B KHUTE€ «DHTponusi-2: XaoTHuyeckass MeXaHukay. Peub MIeT 0 MOTOKax WHEPUUHU, BOZHUKAIOIINX
U3 CTAllMOHApHOTO JIBMDKEHUS Macchl. Kak W3BECTHO, MEpexoj] CTAllMOHAPHOTO JBW)KCHUS B
HectanmoHnapHoe npoucxoaut B IIIC u conpoBokIaeTcss BOSHUKHOBEHHUEM Xaoca.

Kak cnenyer u3 marepuanoB MoHorpadun «MHepuus», CyImecTBYIOT U APYrue BaXKHBIE CIydad
Xa0THYECKUX TTOTOKOB WHEPIUH.

3mech s X049y COOOUIMTH YHTATEN0 TO, YTO XAOTHUECKHE IMOTOKM WHEPIUH HUTPAIOT
OTIPENIENIAIONTYIO POJIb B MPOOIeMe KOHBEPTAIIMH CBOOOIHOM SHEPTUHU d(prpa B MEXaHUUECKYIO SHEPTHIO.

@OynnamMeHTaIbHas 3HAYUMOCTh MPOOJIEMBI KOHBEPTAI[MH CBOOOHOM SHEPTUn 3(hupa onpeaemnser
BaXHOCTb JICJICHHSI IOTOKOB HHEPIIMU Ha JIBA TUIIA [T0 KPUTEPUIO XAOTUIHOCTH.
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XXXIX. Co0doanasi 3Heprus 3¢upa

Y IuBUTENBHBIM U (haHTACTUYECKUM (PaKTOM HOBOM MapaJMrMbl €CTECTBO3HAHUS SBISETCS TO, YTO
Bcenennas npenctaét nepea HaMH B BHJIE CYIIEPTUTAHTCKOTO BMECTHIIMINA CBOOOTHON SHEPTUH.

Hocutenem u xpaHuTteaem cBOOOTHOW SHEPTUU U SBIISIETCS dHUP.

B cooTBercTBHE € OHOI aKCHOMOM MHEPIUH, Y3PUP - 3TO KOHKPETHAs peai3alys BUPTyaTbHON
CIUTOITHOM CpeIbl - 00bEKTa SHTPONMIHHON KOHIENTYaTbHOW MOJIENIM M MO TEOPHH SHTPOITHH.

C npyro#t cropoHbl, B MOMX KHHUTax "OHTpornus" u "DHTpomnus-2: XaoTH4Yeckas MeXaHuka' U
«VHepius» HAKOMWIOCh JOCTAaTOYHO 3HAHWHM JJIsl YCTAHOBJICHHSI OCHOBHBIX CBOWCTB 3dmupa. OmHO
OCHOBHOE CBOHCTBO 51 C(POPMYIHPOBAII B CIICAYIOIIEM yTBEPKICHUH.

Dup - a3mo suxpe-ouccunamu8Hasi CNIOWHAsL cpeda.

VIMEHHO 3TO OCHOBHOE CBOWCTBO M OOBSICHAET MEXaHHW3M COJEp)KaHUsS HSHEPrHud B ddupe.
OcHoBHas 4acTh CBOOO/IHOM PHEPTUU COAEPIKUTCS B BUXPEBOM KOMIIOHEHTE Hpa.

Jlpyrumu  cioBaMu, BceneHHas TPEACTaBISET CYNEPAaKKyMYJISITOp SHEPruM, B KOTOPOM
aKKyMYJIMPOBAaHHWE M COXPAHEHUE SHEPTrUM TMPOUCXOAUT C TIOMOINBI0 BUXPEBOM Cpelabl M BUXPEBBIX
CTpyKTyp. JlOCTaTo4HO OYEBHMIHBINA Uil CHEHUAIMCTOB MEXAHHW3M AaKKyMYJIHPOBAHHS M COXPaHEHUS
cBOOOTHOW PHEPTUU BUXPEBBIMH CTPYKTYPaMH 51 TIOSICHIO C TIOMOIIBIO THAPOTUHAMUYECKONH MeTa(opHI.
Ecmun B moToke maeanbHOM KUAKOCTH CO3/1aTh IUIOCKUNH BUXPb, TO OH MOYET COXpPAHATh OSCKOHEYHO
J0JTO COAEPIKAIIYIOCS B HEM SHEpPruro. M3psTHe >HEPruu 3TOTO IUIOCKOTO BUXPS MOXET MPOU30MTH
TOJIBKO B ITPOLIECCE €0 pa3pyLICHUS.

HctuHa - cymecTBOBaHHME NPAaKTUYECKH OECKOHEYHBIX 3alacoB CBOOOJHOW »Hepruu s¢wupa,
BBIIBUTAET TPaHANO3HYIO TPOoOIeMy; IpoOIeMy KOHBEpTAIMH CBOOOHOM SHEprun 3(hupa B U3BECTHBIC U
OCBOEHHBIE COBPEMEHHOM HayKOW BUIBI SHEPTHH (MEXaHUYECKYIO, TETIJIOBYIO, SIEKTPHUECKYIO U T.J1.).

H 30ecb 51 n00X02HCy K YeHMPAIbHOU 4acmu, 8uxpegvle NoJis U 8UXpegvle CmpyKmypul 3¢upa - 5mo
CcyOveKmovl meopuu uUHepyuu U, Cled08amenbHo, npobiema Kousepmayuu c80000HOU Hepeuu dQupa
6xX00um 8 npod.Iemy uHepyuu.

OTOT OCHOBOIOJIOKHBINA (DaKT MPUBOJUT K PE3KOMY POCTY 3HAYMMOCTH MPOOIEMBbI WHEPILUH B
COBPEMEHHOM €CTECTBO3HAHHHU; IPAKTUIECKU BBIBOJIS €€ HA MPHOPUTETHOE MECTO.

B HexoTopom cMbicie, Oyayiiee MUBIIIN3ALNMN TECHO CBSI3aHO C Pa3BUTHEM MPOOIEeMBbl HHEPIIMU U
ycrexamu B TIpo0iieMe KOHBEPTAIUU dHEpruu dpupa.

NMeHHO 3TOT, OTBEpraeMblii KOMAaHJIHO-aJMUHUCTPATUBHON Haykod Poccum, peBOJIIOLMOHHBIN
pa3BOpPOT COOBITHI M COCTOSIHUS JIe TPUBEN MEHA K (POPMYTUPOBKE JBYX OCHOBHBIX II€JIeH KHUTH
«Muepuus»:

1. PazBuTHe TEOpUU MHEPLIMM B BUJIE CAMOCTOSATEIBHOTO Pa3eila XaOTHYECKOW MEXaHUKH.

2. Pemmienue nmpoGieMbl KOHBEPTAIIMH SHEPTUU 3(PUpa B MEXaHUUECKYIO DHEPTHUIO.

XL. OrpunarejgbHasi JHeprus

I. B mpobneme akKkyMyJIupoOBaHWUs, CYIIECTBOBAHHS W KOHBEPTALMU DHEPTHH dPUpPA KIIOYCBYIO
POJIb UTPAET HAIMYUE B BUXPE-JAMCCUIIATUBHOUN cpeze ddupa orpuriatebHOi Heprun. s mosicHeHus
MEXaHHW3Ma OTpPHIATCILHONW JHEpPruM oOpaThuMcs K OIOPHOW BHUXPEBOM cpene B TPEXMEPHOM
KOMILIEKCHOM €BKJIMI0BOM TIpocTpancTse C.

Jlnst 3TOTO, MpEX,Ae BCEro, BBelIeM OOIIee NMpenCcTaBlIeHHE JUIS BUXPEBOTO TPHU-MOTEHIHMANa U
BUXPEBOTO IMOJIA

’ 21).

3nech
A, - OIIOPHBIN BUXPEBOW MOTEHIUAT;

A - BO30Y)XIECHHbIH BUXPEBOM MOTEHIHAT;

(), - OIIOPHOE BUXPEBOE MOJIE;



30

Q) - BO30yXk1€HHOE BUXPEBOE TOJIE.
OOpatumMmcs Terepb K CHMMETPUH ITOTOKA HHEPIIHU

1.+
©=0: 2—(q|q)c3+l_[:0; qe?, (22).

Cnenyst ycTaHOBUBIIEHCS TPaJUIMM, NIEPBBIA WIEH 3TOr0 3aKOHA, COXPAHEHUS JIOTUYHO HA3BaTh
KMHETUYECKOM SHEPruel NOTOKa MHEPLIMH U OIIPENIEIUTh €€ TaK:

T2 —(414).: g2, (23).

L
2

TenepL B TCpMHHAX BCIIOMOTATCIIBHOTO UMITYJIbCA KWHECTUYCCKAA DOHCPIUA GYZ[GT

St

T=—(p!

: ) (24).

J1J1s OTIOPHOTO COCTOSIHUSI BUXPE-AUCCUTIATUBHOM cpeibl 3pupa Oyaer cripaBeIInBa THIIOTE3a
I[I=0. ge3,

CMBICIT 3TOM THIIOTE3BI OYEBUAEH: ONIOPHAs CIUIONIHAS cpesia 3(upa - BUXpeBas cpejia.
Bropoii 6a30BbIi (haKT TaKKe JIETKO YCTaHABJIMBAETCS M3 CUMMETpHH (22): OMOPHOE COCTOSIHUE
a¢upa o6sagaeT CHUMMETpPUEH - 3aKOHOM COXpPaHEHHUs HYJIEBOTO 3HAUYEHUSI KHHETUYECKOH SHePTHH

T=0; geJ, (25).
Jpyroii Buj 3T0M CUMMETPUU HaM YK€ U3BECTEH:

(4214))..=0; qe?, (26).

C3

W3 5T0#t cuMMeTpuu | ciefyeT (hakT CyIecTBOBAaHHS OTPUIATEIbHOM SHEPTHH.
3TOT (aKT COACPKUTCS B YTBEPIKICHHUH:

. . . . 0
B onopmuiii euxpesou cniownoti cpede sgupa, xapakmepusyemou yciosuem A, #0 cywecmsyem

ompuyamenbHas SHepusi.
B moeit moHOTrpaduu "Unepuus" cogepKUTesi JOCTaTOYHO MPOCTOE U HATJISITHOE JI0KA3aTelbCTBO
aToro (haKTa.
II. Cummerpusi (26) nomyckaeT OYEBHUJIHOE pacCUIUpeHHUE Ha TPEXMEPHOE KOMILJIEKCHOE
KOH(UTYpariMOHHOE TPOCTPAHCTBO

T=0; geQ, (27).

OTO pacuipeHne nMeeT riTyOoKHii CMBICT; BO BeceneHHO#M (OH OMOpHOTO COCTOSIHUS dpHpa UMEeT
HYJIEBOM YPOBEHb KUHETUYECKOM SHEPIUH.

HNmeHHO 3TOT (hakT ompenenser OJHY M3 TIIYOMHHBIX NMPHUYUH MPOTUBOPEUYUN OPTOHAOKCATBHBIX
¢u3ukoB (OO TpencTaBUTENEH KOMaHIHO-aIMUHHCTPATUBHONW HAyKHW) C €CTECTBOMCIIBITATEISIMU
cBOOOTHON (DU3UKH.

B BemecTBeHHOM KOH(UTYpAIIMOHHOM MPOCTPAHCTBE B CIIydae CYIIECTBOBAHHUS CUMMETpUH (26)
OTpUIATENIbHAs JHEPrusi HE CYILIECTBYET, a CJIeJ0BATENbHO, (JOH ONOPHOTO COCTOSHUS, HMEIOIINI
HYJIEBOM YPOBEHb KUHETUYECKON SHEPTUU COOTBETCTBYET OTCYTCTBHUIO IBMKEHUS. Jlasee... mpsMoul myTh
K OTPHUIIAHUIO d(PHPa ¥ K KOHIIETIIIUU «ITYCTOTBI».
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3nech s M MPHUXOXKY K KIIOYEBOMY BBIBOAY: MpoOiieMa OTPUIATENbHON HSHEPTUHM HE HMEET

TIPOEKIINH Ha BENIECTBEHHOE IPOCTPAHCTBO R .

3TO0T (haKT OompenenseT NPUUMHY TOTO, YTO J0 HACTOSIIEr0 BPEMEHH B KJIACCHYECKON MEXaHUKe
HET HHU OJIHOTO CTPOTOTO pEHICHUS KakuX JHOO0 3aJad4 TEOpUH TOTOKOB HHepiuu. CyliecTBOoBaHUE
OTPHILIATEIIbHOW KUHETUYECKON DHEPruMl SBJIAIOTCS HEOOXOJMMBIM U KIIOYEBBIM DJIEMEHTOM TEOPUH
VHEPLUH.

III. O cymecTBOBaHMU OTPULIATENILHONW SHEPTUM (U3UKU 3HAIOT JOCTATOYHO JABHO. S ¢ 3TUM
(bakTOM CTONKHYJICS BO BpeMsi paboTbl Hajg MoHorpadueit «HTponus-2: XaoTHUECKass MEXaHHUKay.
3aHMMasICh SHTPOIIMMHBIM PELIEHUEM 3aJ]aul O B3pPbIBHOM HEYCTOWYMBOCTH CUCTEMBI U3 TPEX CBA3AHHBIX
OCLMJIISATOPOB, 51 OOHAPYKUJI B psifie MOHOTpaduii SHEPreTHUECKYI0 HHTEPIPETAIHIO STOTO SBJICHUS.

IIpn >SHepreTM4ecKoM HHTEPIPETAUA MEXaHU3Ma B3PBIBHOW HEYCTOMYMBOCTH, B3pBIBHAS
HEYCTOMYMBOCTh BO3HHMKAET IPU OJHOBPEMEHHOM HapacTaHWU BCEX PE30HAHCHO CBSI3aHHBIX BOJIH. JTO
SIBJICHUE PEAIIM3yeTCs TOTJIa, KOrjJa B CUCTEME CYIIECTBYIOT JBE BOJIHBI C IOJIOKUTEIIBHON DHEPrueu u
OJIHA BOJIHA C OTPULIATENBHOM dHEprueil. IIpu 3ToM BOJIHA ¢ OTPULIATEIIBHON SHEPTUEH, OTAAaBAsL SHEPTUIO
JPYTUM BOJHAM M YBEJIMUYMBAs UX aMIUIUTYJbl, HapacTaeT M0 aMIUIUTYJE M cama. DTOT MEXaHHU3M U
oTIpenieNsieT OJHOBPEMEHHBII POCT BCEX B3aMMO/ICHCTBYIOIIMX BOJIH. DKCIIEPUMEHTAILHBIE (PAKTHI ATOTO
SIBIICHHSI COJIEPKATCS B (DUBHKE TUIa3MBI.

IV. CBoiicTBO CymIecTBOBaHMs OTPHULIATENILHONW SHEPTrUM 3(pupa coxpaHseTcs MpHU PACIIMPEHUN B

KOMIUIEKCHOE TIPOCTpancTBO Munkosckoro €}, n1u00 YeTHIPEXMEPHOE KOMIUIEKCHOE EBKJIMIOBO

4
npoctpancteo C.

XLI. BuxpeBbie NOTOKH HHEPLUH

Kak n3BectHo u3 Moeit MmoHorpaduu "MHepuus", B ciiydae TpU-MIOTEHIMANA, SIBHO HE 3aBUCSILETO
OT BPEMEHH, CYIIECTBYET J[Ba BHJIa TIOTOKOB MHEPIIHH:

1. BuxpeBble NOTOKU UHEPLMH.

2. l[NoreHnmanbHbIE TOTOKA MHEPITHH.

B mpo6rieme xoHBepTauu CBOOOTHON PHEPTrUU dpupa OOJBIIYI0 3HAYUMOCTh UMEIOT BUXPEBHIE
MMOTOKH WHEPIIHH.

OcHoBHBIE (DaKThI, OTHOCAIINECS K BUXPEBBIM MOTOKAM HMHEPUUH, s cHOpMyIHpOBall B IMIECTH
MO3UIIHSX:

1). /Ina euxpegvix nomokoe uHepyuu cOnpomueienue UHepyuu umeem CMbuICI GUXPESOU CUTbl
uHepyuu.

2). OcHosHOUl cummempuel BUXPeblX NOMOKO8 UHEPYUU HA IHMPONULHBIX MHO2000pA3USIX
KOMNJIEKCHO20 KOHPUSYPAYUOHHO2O0 NPOCMPAHCMBA ABNAEMCA 3AKOH AHHYIUPOBAHUSL KOMNIEKCHOU
KUHeMU4ecKoll JHepeul.

3). B meopuu u gpenomenonocuu Uxpesvix nOmoko8 uHepyuu yHOAMeHMaibHylo polb uepaem
Cywecmeoganue OmMpuyamenrbHou KUHEMU4eckol dHepeuu 6 KOMNIEKCHOM KOH@USYPAYUOHHOM
npocmpancmse.

4). ©axm cywecmeosanus ompuyamenbHOU KUHeMUYeCcKol dHeP2UL TeHCUM 8 OCHOBE MEXAHUZMA
KoHeepmayuu dHepeuu d¢gpupa. Ilpu nynesom one KuHemuueckou dHepeuu Mbl MOXCEM OCYU,eCMBUMb
omoOoOp  NONOHCUMENbHOU  KUHEMUYeCKOU OSHepeuu Nymém  yeeluyeHus OOoau  OmpuyamenbHou
KUHeMU4ecKoll JHepeul.

5). Onucannviii 6 n.4 mexanuzm KoHeepmayuu 3Hepeuu dgupa He pabomaem 8 Gewyecm8eHHOM
KOH@USYPAYUOHHOM NPOCMPAHCMEeE.

6). Paspabomka 3aMKHYMOU U HEeNpOMUBOPEUUBOL MEOPUU BUXPEBBIX NOMOKO8 UHEPpYUU 6
MPEXMEPHOM KOMNJIEKCHOM €8KAUO080M NPOCMPAHCMBE NOKA3ANACL 803MONCHOU 01a200aps UCXOOHOU
axkcuome KOMNJIEKCHOCMU KOHDUSYPAYUOHHO20 NPOCMPAHCIEA.

XLII. XaoTuyeckne MOTOKH HHEPLUHUH — 00Cy KIeHHe NPOodJIeMbl

B Moeii Teopun MHEpHUU XaocC SIBISICTCS TIEPBUYHOM CYITHOCTHIO; a Mpo0ieMa Xxaoca 3aHUMAaeT
neHTpasbHoe MecTo. OCHOBOTONArampImee MecTo NpoOIeMbl Xaoca OTmpeaensercs AByMS 00-
CTOSITEITLCTBAMMU:
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1. Teopust uHEPLMH - CIIEHHAIIBHBINA CAMOCTOSTENBHBIN pa3/Iesl XaOTHYECKON MEXaHUKH.

2. Xaoc umeeT GyHIAaMEHTAIBbHYIO0 3HAYUMOCTh B IPOOJIeMe KOHBEPTAIMH SHEPTUH dPupa.

3nech ectb M (eHOMEHOJoTHYecKas TIyOMHHAs MPUYMHA Xaoca, CHOpPMYIMpPOBAHHAS MHOKIO B
BHJIE YETBEPTON CIlEMaIbHON aKCHOMBI TEOPUU MHEPLUU: MOJS U NOTOKW MHEPLUHUH — IOJISI U TMOTOKHU
BO30YXKJIEHHOTO COCTOSIHUS dPUpA.

CrnenoBarenbHO, MHEPIIUS TIOIICPKUBACTCS BO3OYKIAEHHBIM COCTOSTHUEM 3(prpa; a BO30YKIEHHOE
COCTOSIHME, KaK IpaBWJIO, HOCHUT XapaKTep XaoTHYECKOro cocrostHus. HecmoTps Ha Kaxyliyrocs
9K30TUYHOCTh PETYJSPHBIX MOJIEH U NMOTOKOB MHEPLUMH, B TECOPUM HHEPLUU OHHU 3aHMMAIOT TAKXKe
KIIFoueBoe MecTo. KilroueBoe MeCTO peryisipHbIX IMOJIEH W MOTOKOB MHEPIHMH OOS3aHbI XapaKTEpPHBIM
4yepTaM HTPONUKWHON KOHLENTYAIBHOW MOJIEIN U SHTPOIIMMHOIO ONUCcaHus. Jaxe Ui CTOXaCTUYECKOIro
BO30Y)XJIEHHOTO COCTOSIHUS CIUIONTHOM cpenbl 3pupa; B HEM CYIIECTBYIOT SHTPONHUIHBIE MHOTO00Opa3us
Ha KOTOPBIX MOTOKU O0JIAJIal0T PETYISIPHBIM MOBEJICHUEM.

[TosToMy s ipu Kiaccu(UKaIuy BBEN ABa THUIA TOTOKOB WHEPILIUH:

1). XaoTnueckue NOTOKU UHEPLUU.

2). PerynsipHble MOTOKU UHEPLIUH.

XaoTuyeckasi MEXaHMKa B MoOeH KHure ,JHTponus-2" peanu3oBaHa B BHAE TEOpUU
HKCTPEMAIIFHOTO TIOTPAHUYHOTO CJIOS; OOBEKTOM XAOTHYECKOW MEXaHUKHU SIBIISIETCS IKCTPEMAaIbHBIN
orpaHuuHsbIi cioil. [loaToMy BOIpocC CylIEeCTBOBAaHUS XaOTHYECKUX MOTOKOB MHEPLHUU TECHO CBSI3aH C
CYILIECTBOBAaHUEM 3KCTPEMAIILHOTO MOrPAHUYHOTO CIIOS.

B pesynpTaTe Teopus XaOTHUECKMX IIOTOKOB HHEPIMM TECHO CBsA3aHAa W OIUpaeTcs Ha
Xa0THUYECKYI0O MEXaHUKY. Sl TpyIHO MPENICTaBIISAI0 CUTYaLUIO, TIPU KOTOPOI YMTATENh CMOT OBl TITyOOKO
MOHATH TEOPHIO Xa0THUECKUX TOTOKOB MHEPIUHU 0€3 MPeIBApUTEIILHOTO 00CTOATENBHOTO U3YUYeHUS MOeH
KHUTH ,,DHTpOMNHUs-2: XaoTHUYeCKass MexaHuKka'".

Ho mpu 3TOM Haj0 y4uTHIBaTh XapaKT€PHbIH MOMEHT; MOSI XaOTUYECKasi MEXaHHUKa MPEJICTaBIIsIET
3aMKHYTYI0 CaMOJOCTAaTOYHYIO TEOPHIO, COAEPIKAILYI0 MPAKTUUYECKH BCE M3BECTHBIE THUIIBI U CLIEHAPUU
BO3HMKHOBEHHUS Xaoca.

Jljig Teopun MHEPLUHU U3 ATOIO0 MHOTOUHCIEHHOTO MaTepuaia s BbLIACIWI JIBa TUIIA:

1>. KanuOpoBouHBIi Xaoc.

2>. XaoTW4ecKrue HelIMHEeHHbIe KOJIeOaHusl.

XLIII. XaoTnyeckue NOTOKH HHEPUHMHU — O0LIHE BbIBOAbI

1. B meopuu xaomuueckux nomoxos uHepyuu YeHmpaibHoe Mecmo 3aHUMAlom 08d 8U0a Xaoca.:

1). Kanubpoeounuwliii xaoc.

2). Xaomuueckue xonebanus.

2. Kanubposoumnwiii xaoc cywecmeyem 6 OIIC u conpogoxcoaem paspyuienue aubo
B03HUKHOBEHUE KATUOPOBOYHOU CIMPYKMYPb.

3. Ilpu kanubpoeounom xaoce 6 siope IIIC cywecmeyem cywecmeeHHO 0cobas mouka u
IKCMPEMATbHBII NOCPAHUYHBIL CTOU ABNAEMC YHUKATbHOIM NOZPAHUYHBIM COEM.

4. dynoamenmanvHoe 3HayeHue umeem axkm paspyuterus Inmponuiinoco Bpemenu 6 sope II1C
8 ciyuae peanuzayuu KAIOpPosouHo2o xaoca. Imom gakm s611emcsi 0OHUM U3 Haubonee 3HAUUMbBIX
pe3yibmamos meopuu UHepyuu.

5. Ilpoucxoosawee 6 KanubpogouHom xaoce codbvimue conpo8oHcOaAemcs CKAykoM IHMpPONUUHO2O
Bpemenu npu nepeceuenuu 10pa yHUKAIbHO20 IKCMPEMATLHO20 NOSPAHUUHO2O COSL.

6. Paspywenue aubo B603HUKHOBEHUE KATUOPOBOYHOU CMPYKMYPbl HA  IHMPONUUHOM
MHO2000pa3UL PACUUPEHHO20 KOMNAEKCHO20 KOH@DUSYPAYUOHHOLO HPOCMPAHCMBA CONPOBOHCOAEMC S
CKAYKOM CUbl UHepYUU NPU nepeceyeHuu A0pa IKCMpemMaibHO20 NOCPAHUYHOZO CILOA.

XLIV. IkcnepuMeHTbI

B mHacrosimee Bpemsi HM3BECTHBI JBa THIA SKCIEPUMEHTAIBHOTO MOJTBEPXKAEHUS 0a30BBIX
CYIIHOCTEN MOEH SHTPOIIMHHON KOHLENTyalIbHOU Moaenu [Ipuponsr:

1. DkcnepuMeHTanbHOE JI0KA3aTEIbCTBO CYLIECTBOBAHUS DHTponuitHOro Bpemenu.

2. DKCIIepUMEHTAIbHOE OOHApYKEHUE TIOJIeH WHEPIHH.

IlepBbIii THII IKCIIEPUMEHTA.
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OtkpeiTe  I'.B. HukomaeBpIM  CKaNsipHOTO  MarHUTHOTO  TOJISE  COJAEPKUT B cebe
AKCHEPUMEHTAJIbHOE J0Ka3aTeIbCTBO CYIIECTBOBAHMUS DHTPONUHHOrO BpemeHu B ciydae MarHUTHBIX
MIOJIEH.

BTopoii THI YKCcIepUMEHTA.

Brieprie nosst nHepiun oOHapykeHs! B skcniepumentax H.A. Ko3sipesa.

B mos6pe 2003 roma B umHTepHeTe Oblma omyOnukoBana ctatbs [.T. KacksHOBa «®DeHOMEH
KPYTUJIbHBIX BECOB: SHEPIHUs, MOTydaeMas py B3aUMOJAECHUCTBUU ¢ BpeMeHeM». CTaThsl COAEPKUT HOBBIE
BaXHBIE JKCIIEPHUMEHTANIbHBIE (DaKThl, OOHAPY)KEHHBIE C TMOMOIIHI0 HECHUMMETPUYHBIX KPYTHIBHBIX
BECOB.

Takum o0pazom, B HacTosiee BpeMs TMOIYYWIA OSKCIEPUMEHTAIbHOE MOJITBEPKACHUE JBE
¢byHIaMeHTanbHbIe 0a30BbIe CYITHOCTH SHTPOIMHHON KOHIIETITYyalIbHOM Moenu [Tpupo st

1). DuTponuitnoe Bpemens.

2). [lone nunepuumn.

XLYV. 3akiawouyenue

1. Cywgecmeosanue CniouHoU cpedbl 3Pupa — HayuHbllL paxm.

2. B Hacmoswee 8pema (puzuka Haxooumcs 6 21yOOKoM Kpusuce: NPUYUHA KPUSUCA COCMOUM 8
HeCnocoOHOCMU KOHYENMYAIbHbIX, MEMOOOI02UYECKUX U UHCPYMEHMANbHBIX CPeOCme KIdCCU4ecKoll
Gusuxu pewiums npobremy KoHgepmayuu c60000HOU dHepeuu 3hupa.

3. 30ecv He mpumeHuM UCHLIMAHHBIU U WUPOKO DACNPOCMPAHEHHbI 6 medeHue HeCKONbKUX
cmoaemuil Memoo KOCMemu4ecko20 peMOHma, 1amanust Oblp U WmMonanbs 3aniam.

Hyoicen noanwiii omxaz om KOHYenmyaibHOU MOOeIU U MemoO00I02Uul KIACCULECKOU (Pu3uKu, ux
JeMOHmaxMc U nepexo0 Ha  DHMPONUUHYIO  KOHYENMYAIbHYI0 — MOOelb,  Memoooi02ur U
uHcmpymenmanvusle cpeocmsa onucanus Ipupoowl u JeticmeumenvHocmu.

4. Hauunasa c¢ XVII eexa u xonuas XX eexom, dcpeyvl pusuxu Oe3unpopmuposaiu Hac o
cocmoanuy pynoamenma u OOWHOCMU UX HAYKU, YMAUeas 1ubo He 3HAs UCUHHOE NOJIOXMCeHUe Oel.
Dgpupnas guzuxa cmana IK3amMeHOM 08 KIACCULECKOU DUSUKU, HO OHA €20 He 8blOepI*CAd.

5. B cpede ecmecmeoucnvimameneti-pazpabomuuxos 3QupHol guzuku u 8 Hacmosujee 8pems
pabomaiom KpynHvle meopemuKu, 3aHamole KOCMeMmuyeckum pemMoHmom U 1amanuem MHO20YUCTeHHbIX
Oovlp. B uacmuuvlx, Y3KOCNeYUuanusupoBaHHLIX CEOUX 3A0AUAX OHU HPUXOOAM K HOBLIM BANCHBIM
pe3yibmamam, HO ux OesimenbHOCmb He 001a0aem HYHCHOU O0OWHOCMbIO U He umeem 00abUl020
oyoywezo. Ilo smuueckum coobpaxdceHusm ux uMeHa s Hazvleams He 0Y0y.

6. U3 anvmepnamugvl onucanus Ilpupoovl oOHa Komnowenma — usuueckoe onucavue —
0Kazanacky Hempu2oOHoU 8 npodieme KOHeepmayuu c60O0OHOU SHepeul dhupa.

B umoce, 6 nawiem pacnopsiceHuu 0Cmanocb moabko SHMPONUtiHoe ONUCaHuUe.

7. [lpuuuna nenpueoOHocmu Guzuyecko2o ONUCanus — y30cmo npunyuna I amuiomona.

B npomuseononoscnocmv npunyuny Iamunemona, npunyun maxcumyma sumponuu Ilanuenxosa
obnadaem HeobX00UMOU OOUHOCBIO.

8. Cywecmgyrom oocmamounvie OCHOBAHUS Ol VMEEPHCOEHUS. O MOM, YMO DHMPONULHASA
KOHYEeNnmyanbHAas MOOelb, MemoOOI02Usl U UHCMPYMEHMANIbHblEe CPEOCMBA POPMUPYIOM eOUHCMBEHHYIO
agppexmusnyro napaouemy ucciedo8anus 3pupa u peuieHus npooremvl KoHeepmayuu c80000HOU
sHepeuu d¢hupa.

9. Hanommio, umo sumponuiinas napaouema 00Ccmaeisenm OONOIHUMENbHbIE G03MONCHOCIU NO
CPABHEeHUIO ¢ Pu3ULecKol nNapaousmotl.

10. Omu Oononnumenvuvie 803MONCHOCMU COOEPHCAMCH, 2NABHLIM 00PA3OM, 6 XAOMUYECKOU
MeXanuKe u peaiu308anvl MHOW 6 mMonocpagusax "Dumponus”, "Dumponus-2: Xaomuueckas mexanuxa"
u "Unepyus".

FBe3 xaomuueckoti mexanuxu u d3HmMpONUUHOL Meopuu uHepyuu npooiemy KoHgepmayuu dHepeuu
agpupa pewiums HEBO3MONCHO.

11. B npobneme Koneepmayuu sHepeun Qhupa Kirouesyro poib uepaem HayuHvlid paxkm:

cmpykmypHas sumponus Ilanuenkoea — Snmponutinoe Bpems.

12. B momenm noo2omosku 31eKMpOHHOU 6epCUU HACMOAWe20 AHAIUMUYECKo20 0030pa s
3a8epuiusl 00CMOAMENbHLIN U OeMAlbHblll SHMPONULIHLIL AHANU3 PENSIMUBUCTCKOU 2IeKMPOOUHAMUKU.
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O0OHU U3 OCHOBHBIX pe3yiomamos 9moco aHalu3a Ae6aiaemcsi cmpoco 000CHOBAHHBIL C UCNONL30BAHUECM

UHCIMPYMEHMANbHbIX CPEOCME SHMPONUUHOU NaApaouemvl HAyuHbull Gakm: MmHoxcumens Jlopenya
2

v .
l—— ne umeem unmepnpemayuu u peanuzayuu 6 s¢upnou pusuxe. Ilonpocmy 2o6ops, e2o €

c

PeNAMUBUCICKOL  dNIeKmpoouHamuke Hem. B smom cayuae ypaeumenue Jlopemya okasvieaemcs
OWUOOUHBIM, U U3 O8YX ANbMEPHAMUBHBIX 8apuanmos — ypasHenue Horomona aubo ypaenenue Jlopenya
— 51 NOJYYUTL OOHO3HAUHDIL omeem - ypasHeHue Hvtomona.

Hpyaas cemanmuka 3mozo ¢paxkma makice U3BeCMHA: 8 PEIAMUBUCCKOU (PUu3UuKe Omcymcmeayem
pensmusucmckas macca (peaiusyemast, oo uxkmuenas). Omciooa 8b1800: HeCOCMOSMENbHOE NOHAMUE
«PENAMUBUCICKASL MACCA» OOJIHCHO ObIMb 8b186€0€HO U3 IPUPHOU PuzuUKLL.

Cymv Oena 6 mom, umo 8 3upHoll husuke Hem perAMUSUCTICKUX IPPeKmos: MHOICUMENDL
Jlopenya omcymcemeyem — peisimusucmcKkas usuka nooneHcum uzvbamuto U3 dQQupHou uauxiL.

DHMPONUIIHLIL AHATU3 PEeNSTMUBUCTICKOU INIeKMPOOUHAMUKYU 51 8KIIIOYY 8 HOBVIO MOHO2PAPUIO C
npeosapumenbHulM Ha36aHuem « IHMPONUUHAS MEXAHUKAY.

13. «Ilpupooa ne mepnum nycmomsi». Apucmomens.

Hos6ps 2003r.
r.Hwkuuii HoBropon ﬁ - A.H. TlaHueHkoB
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