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Pegenar.

B paoTe p3noxena I'puoTe3a O PHYTDPEMHEM ENMHCTBE BCEX BWIOB Ma—
TepPHAIbHHX 00pa30Banpil oT Bcenenpoit B LejaoM 10 apaedpit MUK POMPPE,
3NeMeNTEPHYX B3amMoNeACTBRE 1 ¢r3myeckrx Apjennil., B K44eCThHEe OCHOBY
A BCEX GODM MATEpPalbHNX OODA30BuHMA BNCTYNLET Cpens, 3an0ARA0Iig
MUDOECE NPOCTP&HCTBO ¥ OGJANEKNEA BCEMA CBOICTBaMP DEanbHOrD Dana.
dra cpela rasmada "a¢ppoM", aneMeHT cpenn - "amepom",

lonyuemw upcnenmwe 3ra4€HMA OCHOBRNX MuPEMETPOR BYMPA — [JIOTHOCTD,
JaBaeHne, BASKOCTh, TEMIEPATYP3, CKOPOCTH 3ByK& M NGDAVMETPOB avepy —
macca, pasMepH, IJmHa 0podera, CKupoCTh.

lipennokern BRXpEBYE MOJEJR OCHOBHWX YCTOWNUMBMX BJAEMEHTLUDHWX Ya-
CTRI -~ NPOTOH&, HENTOHoMA, BJEKTPOHe ¥ (OTOH&, MOISAN ATOMHWX f/ep,
&TOMOB M HEKOTODWX MOJNEKYJN. Pa3paCOTaHH MOIEAM OCHOBHWY TWIOB B3apMO-
netcTBRR — CPABHOTO B CLE00r0 ALEPHWX, 3ACKTDOMUTHWTHOILO M IpaBMTalli—
OHHOT'O, & TaKXe MATOI0 - B¢UPOIMHGMPAYECKOTO. PaspadoTany Molgelm OCHO-
BUWX BJIEKTPOMATCHPTHNYX, ONTPUECKMX P [paBPTALNOHHuX sBaenm#. llana ru-
IPOMEXcHRUECKas PHTEDOpPeTallNad OCWOBHWX ypaBHeHn!t KBAHTOBOW Mexaspykyu,
YTOUREHY yDABHEHPA DJASKTPOVMATHYTHOLO MOJS M DCevVPpHOTO TATOTEeHnd.

Paspadorasa MoZedb CTAUMOHEDHOA UpBaMmyeckoW Beceanerno#, ocHoBaH-
HGA H& ODELCTE&BAEHRR O KPYroodOopoT: 3¢Ppa B yCTOWUMBWX IaNdKTRKAX R
OOMEHE 3EMDOM MEXTY I'&/dKTRKEMn.

B padoTe NCOK&32H0, GTO IGUPONRMHAMAYECKRE MperncTasjeqpss NO3BONANT
eCTECTBEHR™™ 00Da30M Pa3peIRTh KOCMOJOI'EUECKNe [EDATOKCH B IIperenax
npencrashetpit 06 3BKARIOBOCTE IPOCTPRKCTBA, DaRYOMEPHO TEKyMeM ONHO-
FAlipaBLeHHOM BDEMEeEn, HEYARYTORMMO% BEUHO CyuecTBymiie# marepun.

(C; BuHi1 it 1980r. |
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llpenncaoBne.

"[7aBHad LGAL eCTeCTBO3AAuRA —

DACKDPHBATH CARHCTBO CRJ OPAPOLH."
Jd.bonpiran.

"JroOu maBiTM mCTRHY, Kammui moaxen
XOTb pa3 B CBOeH AN3HE OCBOGOLRTHLCH
OT YCBOERHWX EM UDeIncTasjennit p co-
BEpUEHRO 38HOBO HOCTPOUTEH CRHCTEMY
CBO®X B3IJAI0B."

P.lerapt.

Hacroamaa padora npencraBafger cO0Ol NOMMTKY M3J0MCHEA TRNOTE3Y
O BRYTDEHHEM EIPHCTBE DA3NAYHuX GOPM MaTepun B (R3AYEcKAX sniedni.

HeoOxonmMocTs B NOCTAHOBKE NONOOHOH PACOTH BH3BAHA TEM 06CTOM—
TEALCTBOM, YTO B TEOPeTRYECKOd ¢m3mKe OWryer Npencraniedge 0 HEZO3-
MOXHOCTR pa3paCOTKR RAarJAlEHX Momelell maTeprailbiwx 00pa3oBarsil mMa-
KpOMZpa, 8 Tarke O AEBO3MOIHOCTM RAIVIANHOIO HpEICTABIEHEA BHYTpEH-
HEero mexanesMa spaeHaft. OKAKO TDYIOHOCTH MOCTROEHZS TaxKux Mojexel
Iorzsy OCRACHATHCA TEM, 9T0 IO DOCJAEINEro BPEeMeHR He Owno Halieeo
yaonaneTBopnTelbHOR OCROBH OMA BX CO3LaHZA.

B pacroamse BperA Bce 60Aee CTAHCBITCA OUEBRIAYWM, 9YTO DA 38—
rad, OOCTAaBISHEWX OPAKTHKOA, HE MOZeT OWTE pemed 0e3 yrodHex:a
CTapIAX TPANCUECHEHMLA M CURTADITIMMCA HesnOAe:n M Oy HISMEeHTalbHHX
32X0HCB B MATEMATRYECKEX GODMyAPCBOK. Tai0e yTOUHEHEE TEIlXE MOTET
OETh BUNONEEHO TORBKO ¢ MCHOON»30Banzed vonened Asmnern#, ¥ro B CBOD
ogeperh 3actaBrnfe? OOCTEBETL EONDOC O EIRHHX OCHOBAX CTPYKTYPH Be—
mecTeS B (E3mYecK¥X B3apMoxekcTanl.

Kax yxe #e pa3 6uBan0 B RMCTOP2ZE ECTECYBOIKAHNH, NOMCHR OCHODH
pasmiyayx ¢OpM MaTeppaibdWX ofpasosamiait r ¢nsxveckex Apresd opp-
Bexs K HeOOXONEMOCTA OpEBISUYERES CASIYLNEro NO CPABHEHED C XOCTH-
PHYTW™M YpPOBHA NeXeHAd MAateprn. OCKOASXY JpOBeHL MeneHif Mazepun
Ea "eJeneETapHWe YACTAOH" BEmecTma CAeIyerT cunrarh fojee miR Meree
OCBOSIAWM, TO BIAEMEHTCM JlejleAnd MATEpHA RA HOBOM, CIERYELIEM ypoDHe
NCLXHO SBUTLCA MATEpEaALHOe OOCpA30EAAZE, PA3MEPH KOTOPOrsc Cymect-—
BEHHO MeHETe, Hezem pasiiepy HARMENEESH ma 3BecTHuX "3JEMEeHTAap-
FMX Sacrru” BemecTBa. Taroe MaTepraibroe 00pa3cBeHre CHIO B CBOS
BperA HasBanC JeMokprToM “amep". COBOKYUHOCTH amepos odpasyes
"333p", TELO, 3AUCAHSKITEE BCE MEDOBOE [DOCTPAHCTRO R OTEETCTBEHHOE
3a Boe BUNH B3aEMonedcTBaff - ROepHOoe CRALHCE, cleproe cnadoe, aie—
KTPCMATHETHOE M I'DAaBMTALMOHHOE.

B OTIRUEE OT R3BECTHAWX TEOpEH, runores » mofmened »dapa B mpen-
naraemodl pacore obap He mueanm3EpyercA. Jormyeckmil apanms ABNEHEd
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MIKDOMREDA R fABJieHEH mMakpommpa MOKA3KBAET, YTO 3¢mp ABAAETCA ralowm,
OCxanapmaM BCeMH CBORCTBAMM DEANBHOTO Ias@ - IUIOTHOCTEHD, NABJEHEEM,
TeMuepatrypolf, BSISKOCTBD, CXEMAEMOCTED, 4 TAKAE DANOM LPYI'EX CBOltCTB
O0waHHX ra3oB. lomoGRaa Moqerb panee He PACCMATPEBANACB, HO FMEHHO
OHa& MO3BGJAET W30eXATH ORROOR, NONyMEHHHX dBTOpAMMK Npenwnyrmx Teo-
pa#t, rroore3 m Moneaeft aimpa, Tax mam MEaue AICANA3NPOBABIRX 3EEp.
Taras moeaam3almd HeR3GEXHO NPUBOAMAA K BO3HZKHOBEHAD [IPOTMBOpeYRit
B paMKaX RACXOIHHX NPENNOCWIOK ITHX TEeOopml, ruiiores m Mmogeseil.

lockonrky mpemcraeaesma o6 afupe KaK O Ia30D0ROCHOR cpeme CMOTJAR
BOSHRKHYTH JROL OCAE AHOJM3A NOBENSHBA "sleMeHTAPHWX 4acTru" Beme-
CTBa.IpE BX B3apMOoNeACTBAAX, & He TOAEKO M3 aHanA3a CBORCTB MAKpO-
MEpA, KAk 8TO RENANOCh paHee, TO CJAENOBETRNBHO, O HAKOMNEHRA IaH-
HHX O NOBENeHRA R3BECTHWX HWAE MPKDOYACTHL, TO ecTh no 60-X ronos
HacTOAmero CTONEeTRA TAKAE NPENCTABLEHAA NPAKTAYECKA HE MOITA BO3HN—~
KHyTh, & 3HAYET, ¥ NOOWTRRM COCTABHTEL RENDPOTRBOLSYMBYD KApTHHY Mnpa
Ha OcHOBe npencrasnesmil o6 sdmpe He MOIaR yBeHdYarhcA ycnexoM. Oxza—
RO cefyac Takag MOMOWTRA BIOJHE CBOEEDPEMEHHA.

Ina afganm3a cocToArm#t s>dmpa Kax rasomomoCHOTO Tena MOXeT Ourh B
3HaugTe]bHO} CTemeHM NpEBJEUEH annapaT ras30 ¥ I'IIpoMexaHnxr. K co-
XAzeHnD, B 3TAX TPANRUMOAHHX 00aacTAX KIaccmueckoi ¢asnmm pMemred
HE TOABKO KOCTEXEHRA, HO M HENOCTaTKHM, BO MHOI'CM 3aTDyARALERE NDO-—
Benenpne RccaenoranAnii. TeM He Memee, MHOIRE HOJOZEHNA, BHPAGOTAAHHE
YRA3aHAWMA DA30enaMy $M3gKA, OO3BOJFNT NOCTPORTH MOLEAN DAINNURHX
dopu BemecTBa ® P@3MISCKAX B3amMOmeicTBxil ¥ DPOBECTHM KX RCCRGIOBA-
HAd.

lonyr=y OpEBieYeHmEs annapeta raso B IRIPOMEXANPXE IAd OUnICHe—
ma yerpolictsa MaTepRanbHWX 00pa3oBanil B Da3RCOCDAZHHX QR3IRUSCKAX
sBreHsd m ODOCTPOSHRA eNREOR RADTRHY Mipa LMET MHOTCBEHOBYD RCTO-
p=n. Jocrarouno BcOooMaaTs meHa Qaneca Mmnercworo, Lewoxpnra, Ara-
Kcpannpa, P.lexapra, V.Heoroma, M.B.Jovosocosa, J.bonemvawxa,
B.ToucoHa /2opra Kearsuea/, M.®apanes, Jz.K.MaxcBenra, Mx.Ix.Towu-
coma, A.K.Tguppaszena, H.IN.Kacreprza, B.¢.Murxenrua M MHOTMX KDYIEX,
wTOGH NOHATH, UTO ¥ NAHHOTLO HANpPABIEHAA cywecTEyer coannmmil saxed,
KOTCPOMY B HacTofmee BPEMS HE3ECAYSCHHO AE DNPANAHO AOIrHOTO BHOMRHAA.

3apavedl aBropa Opexnaraessof pacoTH ABWIOCH NpFBAENERne u o0odme-
AEe C yYeTOM SECIepRMEHTANBHHX LAHAWX LOCJeNHHX HecAThAeTEN noay-
YeHHHX MHOI'OYECAEHHHME RCCAENQBATEAAMA DPA3DO3HEHHHX PE3yABTATOB.
Kek » Opm kaxaoM 0G0CMeHpE NPR 5TOM B HEKOTODHX CAYHadXx OWIR yTOd-
HEHH NIPEeNCTABAEHE] B O 9YACTHHX SBAEHRAX.



ABTOD CYRTaET CBOPMM LOJAT'OM BHPA43ATH IAYOOKYH LPM3IHATEALHOCTDH
BCEM JANLIGM, KOTOpHE COWIHM BO3MOXHWM O3HAXOMATLCA C Hacrosme} paco-
TOR B coBeraMs KOTOpDHX ABTOp IIOAB3OBANCA I[IpR NOATOTOBKE DYKONRCH
K nedvarr.

ABTOD.
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Taasa 1. Kparkagd ncTOprS adrpa.

"CoraacHo oouwelt TEOPHR OTHOCHTEALHOCTR
[IPOCTPAHCTBO HEMHCARMO (e3 afupa.”
A.3fiamTedH. 3¢Ap M TeoprA OTHOCA-
TeapHOCT#. Codp.HayuH.Tp. T.I, c.689.
M, "Hayka", IY65.

"My He MOXeM B TEUpETMRIECKOH buamke
o6ofiTRch Oes adupa, T.€. KOHTHHyyMA,
HaeneHHMR QR3nYecKrMr cpoiicTmamn,

A.SdFmrelin. 06 sdzpe. 1924 r.
Co6p.nayqs.Tp. 7.2, Cc.I60.M,, "Hayxa",
Is66.

I.I. Kparxe#i 0630p Teops#t g Monese# sinpa.

HeoGxomms0CTE KPETRYECKOrO pPACCMOTDPEHNS MHOIOYACACHEHX CYmEeCcTBO-
BABHEX pafee rpnores, monenc#t m Teopaid spmpa BHTEKEET M3 TOr0 OO-
CTOATEABCTEA, UTO, HECMOTpA Ha [PABRABHYD RCXOIHYD NPENNOCHAXY, YTO
B3apMCAeHCTBRA MEXIy TenaMm NONLLHY 00yCRABAEBATHCH Kaxkofi-To npoMexy-
roaaol cpenoit -~ spmpoM, FE oxHa B3 Teopri sbnpa He cywesa yAOBIET—
BODATENBHO OOBACKATH COBOKYOHOCTH BCEX R3BECTHWX fBJAEHE, ¢ oneolt
CTODOEH, B He HO3BOARNA [PENCKA32Th KAKEX-ARCO HOBHX HAlpaBreHmni
rccaeldnsagnfl , ¢ apyro#t croposu. B pe3yaptare 3TOr0 B XOHe DA3BATHA
¢n3nke Gunm OTCPOIEHY He TOASKO STE TEODHM, MOINENR R IRIOOTE3H, HO
Taxre R COGCTBEHHO HORATHE "sPnp", KSK "OXKOHUYATENBHO celd InucKpene-
riyposasmee”.

Hocne ncABneHRA cheLpaibgofl TeopaRr CTHOCRTENBHOCTH Cav BONDIC O
CyrecTBOBAHRE 3fmpa OuA NOCTaBJjied NOL COMHEHRE, B NEPEYD Ouepelb,
EYEHAO0 B CBH3E C OTCYTCTBWEM COXee RAR MEReS yIOBLETBODRTENBHON Te-
oprz adnpa. IT0 OGCTOATENLCTBO NPAMC OPREEA0 K TOMY, 4TO nanibHelres
yraydaesme m pa3pprTme reopnit shupa Ow10 NpeXpameso.

Omsaxo B I920 r'. B padore "3§mp  TEODRA OTHOCRTEARROCTE" A.Oon-
mrefiy DORA3an, UTO B NPOCTpAECTBE 0e3 2fppa "He TONBKO OO €y fe-
BO3VCXEO paclpocTpaHedpe cbera, HO HE MOILa OH CYMECTBOBATEL M2CUTa-
G4 ¥ 9acH, B He Owi0 OH HRK2KAX ODPOCTPRHCTBEHEC—BPEMERHHX paccTod-
gxlt B GE3RTUECKOM CMMCHe CROBa", HO BTO YZE HASCrC He RIMEHRNO0 B BO-
mpoce NpE3uGHEA 3PIDA KAK MATEPRAAbHOX CDelH.

PaccMOTDEM OCHOBHYE KOHUemuma sfnpa, Cymecrhozasmie B ecrTecTBo-
SpaEpR, R OONWTaeMcA NPOAHANR3RPOBAThL MY NOJIOXRTENLHOE 3HAYEHEE R

BEeNOCTaTKR.
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Hecmorps Ra TO, 4TO pAN RCCaegoBareneh ACTOPRR 3¢Mpa M pasBRTHA
¢x3mvecknx npencTapnedmdl NpaNACHBAEY BBENEHRe B €CTECTBO3HANRE
riem adnpa Pene JHerapry /I596 - 1650/ [6] s & PIer arommaMa - Jle-
Mokpary /470 - 330 r. Do H.3./ [1-5} y CAGNYer CY®TATh, 4TO B IO-
HATRE 5Apa KAKR MApOBO# CpemW, R NOHATHME ATOMOB - YNEMEHTOB BEMECTB
OWJR HSBECTHH 3&NOATC IO STOTO M CONPOBOXIANM, NPAKTAYECKH, BCH H3-
BECTHYD HHHE ACTODYD 4YEJ0BEYeCKON IIMBRAR3GUAR.

Eme ®anecom Mmaerckmm /625 - 547 r. 10 H.3./, HpeBHEe-rpeqgecKum
drnocoPoM, PONOHAYANBKAKCM SHTRAYHOR M BOOSHE esponeifckoft ¢mnocodmm
B HAYKR, OCHOBATEJEM MRA TCKON ¢rnocodcroff wWKOAM OwA NocTaBAEH BO-
opoc O HEOGXOOMMOCTR CBELEHRRA BCEr'n MHOrQOSPa3MA ABJACHMR M Beumelt
enpHOR OCHOBE /HMEPBOCTHXMR RJIM NepBORAYaNy/, KOTOpoRX OR cumTan
XUIROCTH /"BJAXHYD OPRpONY"/ [1,2] .

AnarcrMarnpoM /610 - 546 r. g0 H.3./, yyeumkom daneca, GHAO Bee-
ZNeHo B ¢rnocofRp NOHATHE fepacHavana - "amedpona” - enmnoff Bewmof
Heonpenenesno# marepmr, nopoxtanme#t GeckoHewHOe MEOroodpasme cyme-
ro [1,2].

Anaxcpmenom /585 -525 r. KO H.3./, YUEHRKOM AHEKCEMAHIDS, BTEM
IepBOHAYANOM CYRTANCH Iad /"BO3NyXx"/, HyTeM CTYNEHRA M pAa3peRedra
ROTODOr'0 BO3RRKAKT BCE BEDA.

EcTs Bce OCHOBAHEA CHURTATH, 4UTO RIER 3fppa Cuap, 00 xpafinel mepe,
B YI - IY BB 10 H.9., & MOXeT OHNThb B paHee, PACIPOCTPAHEHH KOCTaro-
9HO mApcKo. Tar, B y4eREm Umyan-lU3w /IopeBHeKnTafickeil fjaoczsm - I¥ B.
HO H.9./ JKa3uWBaercs, YTO BCe B Mipe COCTORT m3 dYacTAu rpyowx /"wy"/
R romvaitmpx /"m3ms"/. OB oCpasypr efmduit "us" - 5Pmp, A3HATANLHOE,
ernnoe nns Bcex Bemeif. "Romse# s¢ap OpoFm3uBaeT Bckh Bcenemwyn". OH
cocromT m3 "RmHL" /vareppanbHoe/ B “sH" /orozp, sweprei/. "Her Hm on-
HOR Bemm, He CBA3&EROM ¢ Apyrofi, ® BCOAY NpOSBNAKTCH WHB M AH.”
/dymmo amscy, y3.12, c. 7; oM. taxze [6, c. I2I] .

Paspprre wue#f "meppoRawana” Owno mpomspenexo JlesxpnneM /Y B. JIO
H.8./, BHIBRHYBIEro RIED IyCTOTH, paslendmmell Bce cymee H& MHOXSCT-
BO 31eMeHYOB, CBOMCTBA KOTODHX 3aBHCAT OT EX BENRUMAH, §OpVM, IEM-
XeHrs, R Ianee — yJeHRKOM JeBKmnua JeMOKpATOM, SBARKINMCA OCHORONO-
JOXHEECM aTOMA3MA.

[o pamy cBERETEALCTB {1, 2, 3, 5] llemoxpnT OOyd4ancs y Xanrees
P MATOB, BHadaje OPECIAHHHX B JO4 €rO OTUA 1A OCYYesmd nerel, a
3areM NOCETEB MAroB B crpaHe Mpassa [3, c. 44] . Cam [JemvoxpuT HE
OpFIACHBAR cede ABTOPCTBA ATOMM3MA, yOoumHad, YTO ATOMASM 38RMCTBO-
BA&H M ¥ MuIsH, B YaCTHOCTE, § MaIOB ~ XpeuecKo# kacTH /lemeda, MO
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CBREETENBCTBY ['eponora/, OOHOrO B3 MECTRW IACMEH, HACENABWAY Mp-
Ino /ceBepo-3anafrWe odnacrs WpaHcroro Haropes/.

TocnioncTBOBABDAA ROEA MAIOB /MOIyurX/ - BHYTpeHHee Benpure R
MOrymecTBO, CHA3 MyNpPOCTH R 3HaHme. [lo pAny CBaleTenbCcTB MUTH 38uM-
CTBOBALN CBOR 3HAHRA y XalleeB, KOTODHX CURTAAR OCHOBATENAM: 3Be3—
HOYETCTEA M BCTPOHOMBRA. Xannem, KOTopwM B Apendelt I'peumn n IpeBrem
Prve mpmiaBanoce GOnbmoe 3HAUEHRE, ABAAAMCH XDELAMR K rajartensmMy,

8 Taxxe HaTyDaJIMCTaMm, MATEMATAKAMN, TeocoduMR. Marm ocHopaam Marpon
- YdeHpme, OO3BOAABEmEE HA OCHOBE 3HAKrA T&lH NPHPONH NPOR3BOIATHL He-
odwuailune ABnennd. B nanbHelfmem 3TO yuewne, K covasiesmo, GHAO IRC—
RpelETRPOBAHO MHCTOYRCJCHAHMA [CEBLCMATaMi-LAPAATAHAVH .

HarGoace nogpoGRO &TOMR3M IPEBHOCTRE OTDANEH RVEHHO B padorax lle-
MOKDET4, 9YeMy OOCRAMEHO JOCTATOUHO MHOIO ARTEPATYDHHX EcCleloBanni.
Cnenyer cIRaKo 3aMeTHTh, YTO pAN MOsoxeszit arommsma [lemoRrpnra oc-
TajCs KEOOHATHM L0 HacTOAmEero BPEMeHP IPAXTRYECKR BCEMR HCCAEeLCBa-
TEJAsMR ero TBOpYeCTBA. Pedr mpexne BCETro MIAET O COOTHOIEHRAX ATOMOB
X g¥epeB - vyacreil aToMoB.

IlevOKpAT YRR3WBAN, UTO &TOMH /xToM0 / — BIEMEHTH BEMECTBA He-
nexsMH QR3EIECRRM, Hepa3pesaeMy B CRAY [LOTKOCTRM B OTCYTCTEMS B HEX
OYCTOTH. ATOMW HAKENEHW MHOIZME CBOECTBAVA TEA BRIFMOIO MELA Kak TO:
R30THYTOCTED, KDOYKOBATOCTHD, NRPEMRI&NBHOCTED R T.O. B cBoeMm Gec-
KOHEYHOM MHOroOOpa3BE K&K OO OpME, TA&K R [0 BeARYRAEe R IIOpPAIKY aro-
MH O0pasypT BCe cOZepmpMoe pealbHOoro mapa. ONHAXO B OCHOBE 3T#X pas-
JRUARIEXCA 00 BeANYnHe B QopMe aTOMOB ASKS? avep A{xgﬁpé/’— BCTERHE
HemenEwM, JANMEeHHAHe gacTei.

Hres 0 IBYX BRIGX aTOMOB Sune yLONMAHYTa ¥ NOCJTENYDINME ACCASLoBa-
TeLvH, HalppMep, OLRKYpoM /342 — 271 rr. no #.s./.

Amepu /no llemoxpmry/ mam "sJaemeHTH" /N0 JUzZKYyDy/, ABAAACH UACTA-
MR aTOMOB, OCRANANT CBONCTBamm, COBEPUEHAO OTJAHYMWMA OT CBOECTB
aTomMoB, Hamnpmvep, ecaB aroMaM IpaCyla TAEECTh, TO aMepy NOAAOCTED
JIEGEHH 2TOr¢ cmoficTsa.

Honxoe Kemozmwarpe Ha NPOTAXEEEE MHOTAX BEKOB 3TOrQ Kaxylerocd
npoTHBOpednd ODFBENO K CyWEeCTBEHHOMY RCKAXEHAD TOMKOBAAXA yHEeHZA
IlevoxpaTa. Yze Anexcarnp hdporafickzi yopexaer Jesxnona n Jemoxpat
B TOM, 4TO He RMepmpe dacTell rexennMHe, NOCTRIAeMHE yMOM B aToMaX
R ABJAKGAECH PX YACTAME HEBECOMM. OTO HENOHRMAHRe NPOJONNAeTCs R B
Hacroswee Bpema. Tak C.A.Jypbe yoowmpaeT 00 aMepax Kak O MareMariie-
crrx Beandpdax. M.J.Axyanoe B padore (4] apopoizaeT RCTOIKOBHBATD
aMepy KaK a0CTDaXTHOE MATENMRTRUECHOEe I[IOHATRE.

YnowsAAyTOe Kexymeecs NPCTEBOPEURE yMeEeT B CBOEll OCHOBE NPEXCTan-—
nenme O TOM, UTO TAKECTh, Bec /TpaBpTallys/ eCTh BPOXIEHHOE CBOHGCTBO
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anGol Mareprm. Mexmy TeM, IpaBRTaURS MOXET OHTh OOBACHEHA KaK pe-
3ysbTaT ABKECHRA B B3amMolelCcTBMA /coynapenmit/ avepos. Torma arow,
KaR COBOKYIIHOCTb 8MepOB, OKPYXEHHWYE amepeMp xe, MOXEeT WCINTHRATH
OpnTAXEHEE CO CTOPOHH APYI'RX &TOMOB, ONaTOX&pA AMIYJBCAM SHEpTRR,
HepenaBaeMHMp aMepaMp IO-PA3HOMY, B 3aBACAMOCTR OT TOTO, C RURON
CTODOHW OT aroma HaxXOLATCA LDPYyI'Me aTOMH, 4TO m coanaer a¢feKr B3a-
EMHOT'O OPATAXCHRA ATOMOB. AMEDH X€, fiBIFACH HOCHTENAMP KUHETRUYECKOMH
SHEPI'mM, HPKAKOK TAXecThD oOnamaTh He OyAyT. (CnejoBaTelbHO, ecam
IONAraTh IPEABRTALRD CAENCTBREM NDOABACHRA JBRXEHMA COBOKYIHOCTH
avepoB, a He BPORISHHWM CBOMCTBOM MaTepmERm /ABJieHMEM, CBONCTBEHHMM
KOMILIEKCY, A€ NpRAANIECXANEM ero YaCTfM/, TO NPOTEBOPEYRE JIETKO pas-
pemaercA. BcA xe COBOKYDHOCTH aMepOB, IIepEMENSDIAXCA B MycTOTe, SB—
aseTcA oCme# mMppoBO# cpenoff, anefipoHOM, O BHPAESHRD AHAKCHMaHIDa,
ather’om, B mosmHelmeM HanrMEHOBAHRR, NO PYCCKM - almpoM.

Taxem oGpasoMm, amp PMeer IHOCTATOYHO IPEBHON RCTOPHO, BOCXONA K
caMyM HavanaM M3BEeCTHOR RCTODHE KyJALTYPHOrO dYenoBeYecTsd.

Pene Jexapr B cymecTBeHHO (oiee NO3AHHEe BPEMEHA BHOBDL HOCTABRI
BONPOC 0 CYULECTBOB&HRR MATeDPER, CLIOubL 3aMN0JHAKNEGA BCe APOCTDPAHCTBO,
OTBETCTBEHHNON, R YACTHOCTRE, 32 NEePEHOC CBETOBHWX BONY., JEKADPT OOBSCHAN
06pa3oBaREE MAaTEpPRR BCOCME ¥ RASEET, B YACTHOCTM, CBOMCTEBOM Bnxpelt
sbmpa, COCTOAMEro ®3 MAOXECTBA KPYIJNX dYacTrh. B pAne cBomx pacdor

[7] Jllekap® mHTARCA KOHCTDYMDOBATH MEXAHMIECKAE MOIENR (R3NYECKmX
AsBReHpt, RFOrga OpPOTRBOpPEYMBHE.

¥.Beporoms /1643 - 1727/ HECKOMBKO pa3 MeHAJ CBOD TOYRY 3pEHHMd OT-

HOCRTEXEHO CTDYKTYPH apmpa, a Taxze O cavoM ¢axre ero CyuecTBCRAHAA

[8 - IQ] . OmEaxO. B KOHIE KOHLOE, HBEWIOH BHCKa3allcA AOCTATOYHO ON-
pPeleseRH0 # B CBORX HOCAENHEX padoTaX B3TJANY H2 S$Mp COBEPTEHCTBO-
Bal, pasBEBaJ, HO He MEHAN KADKRHAABHO. HBOTOH CHURTAN BO3MORHEM
"ByBECTR B3 HAYAZ MEXAHEKE R BCE OCTANBHHE ABJEHKA NPMPONH”, OOIA-
ras, 9T0 "BCe BTR fBAEHRA OCYCA2BAREADTCI HEKOTOPHMA CRPi2MR, C KOZO-
pioin dacTMuW TeR, BCAENCTBRE NDRURH, NOKYZa HERIBECTHWX, BA¥ CTDC-
maTeA ZpyT K EPYry M CLEMIARTCA B OpasaipHue ¢urypa, RAR Xe B3apiti0
OTTAIKEEA®LTCA R yIaasorcsa Ipyr oF Apyra”. B padore "Oormxa man Tpak-
raT 00 OTp2EEHMAX, ODeJOMREeHEAX, R3CUCAHRAX M LBETax ceera" 3 Hewo-
TOH paseEBier, B UaCTHOCTR, MHCAL O BOZMOEHOCTR NPEBPALEHRA CBETA B
BELEeCTBO B O0DaTHO.

B I7I7 r. Ha 75 romy XmsHR BO BTOPOM aHrIpACKOM m3gaHua "OnTRER"
HboTOH B QOpMe BOOPOCOB R OTBETOB RM3NAT&ET CBOL TOUYKY 3pEHRA OTHO-

CRTEJLHO aRpa.
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Tax, rpanpedT IWIOTHOCTA 3fppa NPR MEPEXOLE OT TeAd b OpoCTpaHCT—
BO NPRMEHAETR LA OCBACHEHAS TArOTEHRA, (DM STOM 3¢mp NoNpa3yvena~
€TCA COCTOL.MAM M3 OTIENBHHX YacTull. "Taxkoe BO3pacTaHnme mIOTHOCTH,
npmer HewroH, Ha Gonbumx PACCTOAHRAX MOXET CHTb upel3Bwyalino memnen-
HWM; ONRAKO enm ynmpyras cmaa 3Toft cpenw upesswyailko Beamxa, To sTO-
IO BO3paCTaHAI MOXET OHTh NOCTATOHYHO IR TOrO, YTOOH YCTPEMJATH Te-
Ja oT Conee WIOTAWX dacrelt cpeln K Gosiee paspemeHBHM co Bcelt Toit
CAJION, KOTODY® MW HA3WBAEM TArOTEHAeM".

HEDTOR BHOBE CTEBAT BOOPOC 00 aTOMUCTRUECKOM CTPOEHWR a3¢vpa.

"Ecn® KTO-HROyIb IPENNONORMT, UTO (PP /NOXOGHO Halemy BO3LYYXy/
MOXeT OHTB CONEDERT YACTHUH, KOTOPHE CTPEMATCA OTTAIKPEBATHCA OIEA
OT IpyToft /A He 3Haw, 4TO TaKOe 3TOT BENp/, YIro ero uaCTRUM Kpalise
MaJH CPABHRTENBHO C UACTRUAMA BO3LyXa K Jaxe cpeTa, TO dUpeaBwuaiiuas
MALOCTH STHX 9YACTHI MOXET CHOCOCCTBCBATE BEARUMHE CMAH, GA2roIaps KO-
TOpof JacTmM OTTaJKMBApTCA ADPYT OT Ipyra, nenas cpeny Heodwualiwo
PA3pPEREHHOR W YIpYroX B CpPaBREHMR C BO3NYXOM R, CJENCBATEABHO, B HE-
YTOXHOR CTENeHR CMocoOHof K CONDOTHBIERWD IBRACHWAM OpDOEHAWX Tea R
upesBYaltHo CIOCcOGHOR BCAEHCTBRE CTPEMIEHAA K DACHADEHRN NABETH HA
donnzne rena.”

Taxpm oG6pasoM, HpOTOH CaM yk&38J BO3MOEHOCTL odolitmp sarpydnenae,
BO3HMKaIISe BCNEICTBRE CONPOTASACHMA 2Dppa IEMXEHRD HEOECHHX Tel.

"Ecar ator apmp mopexmonoxmTh B 700.000 pas donee yupyrmM, dem
Ham BO3LyX, m Cosee, uyem B 700,000 pa3 paspexenHwM, TO CONPOTHEBIAE-
Ape ero oymer B 600.000.000 pas MemsmpM, ueM y Bogu. CTodp Mance
CONpOTEBJEHRE eIB& JR NDOR3BEeNeT 3aMeTHOEe N3MEHeHRe INEMXeHRi ma-
HEeT 32 JecATh THCAY Jxer.”

B sro#t xe padore V,Hebrom copaupeaeT, HE NPORCXOJART AR 3perme
6narofapd KOJeSaHpsM B{Mpa B ceTdarke B yeppax?

Mabwn Qapamet /1791 - I867/, yBeperayit B CyUeCTBOBAHRE odApa
/"MmpoBOoro afnpa®/, OpeNCTaBAA] €r0o K&K COBOKYIHOCTL HEKEX CHJOBHX
anup#t. Qaparef K&GTETOPMYECKM OTDHLIA EO3MORHOCTS HEHACTBEA HA DACCTO-
fHRPR /Mectio in distancEy yepes myCTOTy - TOUKY 3PEHRR MHOTKX dp3p—
ECB TOTO BpeMeHE. Unsako dapaneem OpPEPCIA 7 NPRHLAN yCTpoficTsa crio-
BuX JpHRZ pacKkpHTH HE OWAR [12, I3, I4] .

Imettmc Knepk Maxcsenn /I831 - I879/ B cBomX padoTax, cpeim KOTO-
PHX HYXHO B HEepHYD O4Yepenb OTMETETH TaKke Kak [Ib - 19] , Lenaer
BHBOL O DACOpPOCTDEHEHRE BOSMymeHEll OT TOUKR K TOYKE B MEDOBOM dfnpe.

*lefictBrTeNBHO, numeT Makcpean, ecnm Boodie 3d4eprud NepenaercA
0T ONHOLO TEela K JAPYyILoMy He MI'HOBEHEC, & B KOHeuHoe BpEeMd, TO IOJR-
Ha CYmEcTBOBATH CPEA&, B KOTODOH OHa EDEMEHHO MpedHBaeT, ocrasua‘
HepBoe TeJ0 R HE NOCTHI'HYB BTOLOTO. [losToxMy 3T TEOPHR AGJKHH TDHE-
BECTH K LOHATEO Cpeldy, B KOTODOH ¥ ODORCXCIET 3TO PACHDOCTpAHERne?
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liprrAB NOAHOCTBO TOUKY 3pEKRA dapages, MUKCBEMN, KaK p Qapanei,
He naer kaxoA-np6o Momenm 5Pmpa, CrpaHRYABAACH OGMMM NIDELCTABAEHMA-
em 0 "craoBux apHRAX". Caenyer, npaBra, BCE xe yK&3arb, 4TO B pa-
dore [18] MaxcBesn ynoMmuHaeT 00 3GMpe Kak O AMIKOCTH ¢ BYBOLAT
CBOR 3HAMEHUTHE YDAaBHEHRS B padorax [I? r I9] , OOAp&asich Ha Ilipex-
craBnerpi I'.TenpMroaplia 0 NBRXEHRR BAXped B ¥maxoi cpere.

B revenme XIX Beka OM1 BWOBRHYT pAjl Mogeael afrpa, 3HaupTENL-

HaA 9aCTh BX HEK&K HE OTBeYansa Ka BOMNpoC 00 ycrpoficTBe admpa m xa-
pakTepe B3amMoLeRCTBMR. ABTODH STHX Teopmit NMWTEARCH LPRORCATE XbApy
TE BAW RHWE CEOWCTRA, C MNOMOMBED KOTOPHX MOXHO OWJIO OXRISTH XOTS On
OpRHLRORAABEOIO OCBACHEHEA HEKOTODHX SBIEHRi [II, 20].

Tax 1na odwACHEeHms ronmyHol adeppaurm cBeTa 3Be3N, OTKPWTOX Bpa-
Ineem B 1728 r. n mocrrracieil Beamunmuy 20,57, Crokcom B 1845 r. Gwna
BHCKa3aHa MNCAb 00 yBaeduCHum 3emiel OKpyXaiimero ofwpa [20—23] . bo-
Jee IDeranpHHe pacdyeTH HOKasalm ONHAKO, YTO NpRHATHEe muer Croxca Ges
KBKPX-JrC0 OTQBOPOK O3HAYANT HEOOXONMMOCTh HalRupsA NOTEHUMala CKOpo-
CTR 5}Rpa BO BCEM OKpysamumeM 3emilo OpocTpaHcTBE. "[ad TOro 4TolH
odoitre 3TO 38TPynHEWRMEe, nmueT JopeHl [20] , MOXHO RCHOJBL30BATL TO
00CTOATENLCTBO, 9TO CYMECTBOBAHRE NOTERLRANA CKOpOCTe#} He ABJsgeTcH
HEOGXOIMMSM BO BCEM MpOCTPaHCTBE, OKpyxalieM 3eMio, TaK KaKk MH pve—
eM 1eJlo TORBKO ¢ orpaHmyernHoit ofnactep. OmHAKO 3TO NPENNONOEESHME
NOBEXO OHW HAC K OUEHBb MCKYCCTBERRWM R M&JA0 BEPOSTHWM NOCTDOeHEAM.”
TarmM o0paszoMm, muea CTOKCa HE Raillla JalbHelwero passnTeA BCREXCTBRE
CTI0XHOCTR JOCTPOEHEFs, XOTA B Heff, 683yClOBHO, CO.IEPHANOCE DAIROHANL-
HOE 3epHO. KpoMe TOro, HYKakgX [penuonoxeHz#f 0 XapakTepe Baap#oRel-
crBEll sdApa ¢ 3emne’ » opepone caMoro spupa CTOKC HE BHCKa3zaJl.

M.[lnaHx noxasan, 4YTO TPYIHOCTR, MMEBNHMecH B LpnorTe3e CTOKcA, MO-
I'yT OTOACTH, €CA¥ OPEINoJOEZATH, 4TC 3QRp MOXET CARMATHCA M MOEBEp-
ECH BARSHMO CRAN TAEECTR. ERKAKAX [IDEANOJIOKEH AR O BOBMOXHHX MpFYAHAX
TE&XOT0 BARAHEA LLZAEK HE Buckasanl. B csoux pacuerax Iliask mOKasaxn,
9TO 9TO NpeANONOXSHEE YKA3WBAET Ha CYMECTBEHHYO XOHAeHcalupn 20Rpa B
none chay tAzecTR. OKONO 3eMAm 9Ta KCOHIOEECaUFs M0 CPaBHEHHN C OTKDH-
TyM IpOCTpAKCTBOM cocraeader 60.0C0, oxono Consua - eue B 28 pas 6o-
arge. JanpHeWnero pasBuTEA rRnoTe3a Illaka He noayuuaa.

¥reo o HemonBREHOM 3Dmpe BIepBHE, [OBMIPMOMY, BHCKA3aJl PpeHelb B
I8IS roxy B onchbMe K Aparo, 3aTeM 3Ta paes Juna CYuecTBEHHO pa3BRTa
r gononneda Jopemiem B padote "Teopua 3aeKTpOHOB” 28] . [lo umee
Operens afmp upegcTaBAgeT coCoff CILIOWHYW ynpyryw cpely, B xotopo#t
HEXOLRTCA BEMECTBO YACTRL, aTOMCB, B OONEM, HBKAK He CBA3EHHMX C
arolt cpenoft. Posp afmpa - hmepelaya MEXaHPYECKHUX KONeGaHRA m BOAH.
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[pr o6wacHernn adeppaunp PpeHeAb CHAYANA MCXONMA M3 pOCTOro Cao—
xenuA ckopocTelt 3emun m cBerd. ONHAKO HEKOTODHE SKCIODYMEHTH, B
YACTHOCTR, OmMwT Aparo /I8I8 - I8I9/ no mHrepdepernmM noagprsoBas-
HHX OY4HOB CBeTa M SKCLeprMeHT BocKoBRYa-Jpe ¢ TeAeCKONnOM, Halof-
HEHEWM BOJON, NOKA3anR, 4TO NONOJHATENBHWX OTKIOHEHMA CBeTa, KOTO-
PHE NONXHY OWAR ON ONTb, €CAR OW 3{MP OCTABAICA HENOOBAEHWM, HET.
M cnacedma ranoresw PpeHeab OPENJOXRA BBECTH XKONGMIAEHT yBJIE~-
9eHpst cBera cpeno#t, paBHuH

= I
K=1- Tz
rae N - KOSHPRUMEHT ONTMUECKOI'O MpeNoMAeHus cpeny [25 - 27] .
loscHenne mpm BTOM CBONRTCH K TOMY, UTO ABRAYMEACA CDEIE CBOMMA
aToMaMp OyTaeTCd yBaedb 38 COOOR cmeT, B TO BpeMs kaxk afmp, Ocrapa-
AICE HENONBMXHWM, [PEMATCTBYeT 9TCMy. Yuer KoalfrpureHTa yBleqenmda
DO3BOJRA NOAYYRTH XOpGilee COBINANEHRE TEOpM) ¥ omwTa. Onmako dpedenn
TaKXe HE MHTANCA PACKDNTD OpRUPHY yBJAEUeAMa admpa 3ToR cpemoit. o-
JydaeTcA Kak OW TPR He3aBmEcEMye (PR3Myeckme CyOCTAHUPMA: OTHEJBHO
53¢rp, OTHEABHO CHTMYECKAR cpela M, HaKOHell, OTHEJBHO CBET [pR oA~
HOR HegcHOCTE RX $Rr3MUECKOro B3amvMoxelcTBMd.

Uncnernso koaddrumeHT yBjiededmA ¢perens XOPOEWO OCHACHAL PE3yAbTA=
TH omyTa $m30, npoBemeHHOro mochexrmM B I85I r. m nmoBTopeHHwM 3ee—
magoM B 1914-I9I5 rr. [29] .

I'.Tepuem Ouna BuRBRHYT& RIeA O NOJIHOM 3axsare anpa mareprel

[30. SI] . I'mnoresa T'epa ompako HAXOARTCA B ODOTHBODEYMA ¢ BKCOE-
pPEveHTOM $R30, MOCKORBKY STOT 3KCHEPEMEHT NOKAa3an Jnlb JacTRYHWHE
3axsar a¢rpa marepreit.

[lpemqnIyrTre TROOTE3W MMedn cBoell Lensp OGTACHEHRe YacTRUYHOI'O yB-
NEUeHMs CBeTa padodmM TeJNoM, NpPONOPUPOHANBHOTC MepBo¥ cTEnesm OTHO—
meHns CKopocTe? padodero resa p ceera. B Conee MO3THRX SRCHEpHVMEH-
rax, npoBeneHAwx MafrenbcocHom B I88I r. E NOBTOPAEMHX PM M NDYTAME
Mopnr, MpanepoM, lmxxapom, Crasnem, KernHenm, ¥nzarsopToM/ BIIOTH
I0 I927 r.,OoCHOBHYW DOJb RI'D&A KBAUPAT 3TOI0 OTHOWEHHA.

B sxcnepumenrax Matikeancora-Mopam ¢ MHTeppepoveTpoM OHna clela-
HA OOOHTKA HOATBEPIATH TeCpmw PpeHens u JopeHua O HENoXBREHOM SOu—
pe. SKcnepmMeHT CTE&BRA CBOefl Liennk OOHapyAuTh "adnpH-it Berep”, KO-
P0pHH HEMRNYEMO HOJKEH Ol OH OWTh, echp OW afnp Oun HeloBHEeH B
mpocrparcrBe. Hanpuume afmpHOrO BETpa CERLANGCH OCHADYXUTH 0O A3Me-
HEHNE CKODOCTR CBETa, IPONyCKAEMOro BACAD HANpUBNEHMA 3JAPHOTO BET-
pa, HanpapJaeHge KOTOpOro, B CEOW OYepelb, OUpEeJe]deTCA INBUREHREM
3emnn BOKDYr Coanua cO cKopocrsb 30 xM/C.
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Kax mspecTro, ke B IB8I, w;m B I887 rojax rakoe nBpxenpe Maftkenp-
coHoM n Mopam oORapykeHo He Gwao [32 - 34] . Padory Muinepa, korTo—
poMy YIanoch OCHapyXERTE PUpHWH Berep, HapacTawmmi ¢ yBEenRYyeHuem
BNCOTH, ONJAR 3aBepmeHw TOoasKO K 1927 romy = fIO3TOMY BO BHWMaHPE He
OPRHAMANACE /TAK K€ KaK COHAM He MNDMHPMATCH BO BHPMaupe i Teneps/.

B cBAZM ¢ OTCYTCTBREM NOJACKMTENBHOTO DPE3YALTLTA B 9KCNEepRMEHTAX
Matkenscona w Mopam JopewueMm 6uno chenaro NpPENMOJIOXEHRE O BO3MOR~
HOM COKpameHRR ned RrHTEPPEpPOMETPa, HAIPUBACKHNX NO XONy ABAXEHAA
3GRPHOTC BETpa. UdbACHeHme JOpEHLA RCXOAWAO M3 TOrO Ipenfcaaraemo—
ro ¢aKTa, 9TO MONCKYJAPHHE B ATOMHWE CPJM BEMCCTBA ILIEY RETeplepo—
METDA MMEDT SAEKTPOMATAKTHOE IIPOMCXOXIEHME, CAELOBATENLHO, [EpeMe—
MAACE B HENOIBRRHOM 3mpe, 3TR CRAN HEYHYT CO3NEBATH LOMOJHATEN b~
#yD megopmanen  [35] .

Teopma Jlopertia omHEKO MPOTMBOPEUYRT RCXOMHOMY OpENCTABAEHRD 06
sfmpe xax ¢ nepesocdmke B3apMmoneicrsmil. B camom nene, ecam aGwup He
ODAHAMAET HPKAKOIO y9acTAi B IBMEEHRR BemecTBd, TO ¥ BEWECTBO He
MOKET B3ARMONeNCTBOBATEL C 5¢APOM. CJeNOBATENEHO, afMD He MORET He-
perarh BEUECTBY SHEDPrrn. Hanmuo Jaormyeckoe OpOT#BOpEuYme, NPORCTEKA—
DIEE ¥3 OTCYTCTBRA KAYeCTBEHHO! KADTEHM CTDOEHRA u BlapMomeicreasn
5prpa » BEHECTBA.

B.PwTi, BBEIA B ypaBeeamrs MsrcBesna NDOBeIEHROE BReMA, OO-CYmECT-
By BEpHYBORCH K rmnorese JopeHus, NOAYYRA yIOOBNETBOPATENBHOE cCBNa-—
IeHpe ypapHexmit Makcpenna ¢ pe3yALTATAVR ONTAYECKAX 3KCIEDHMEHTOB.

B pesynprare poxmnach "SannpcTmueckad ranoresa” Pprna [3s, 37] , m3
Koropoft credosano, 4To IBaxyueiicA MCTOUYHEX CBET& WCUYCK&GGT CBET CO
CKOPOCTED, paBHo! B alcosmTHHX KOOpIMHarax reomerpryeckoit cymme Cxo-
pocTelt cBera B BGKYyME M CKODOCTR ECTOYHmka. Takad mocranoBke, Oy-
Lyar Oecmpelensso pacnpocrpadedrolf, OpPEBORET K [0NOXEHAO, {IpA KOTO-
poM IJ7 mBOfHuX 3BEe3] MOJKHEW FMETh MEecTO MOMEHTH, KOorxa 3Besla, IBH-—
XymaAcA [0 HaopaBaeHPD K 3ewie, JOMKHA Ka3&ThCA IOBMXyMelcA BCNATH.
HaGanzesne Le-Cerrepa /19137 [38] noxasanu, uTO TGKOro SBJIEHRS HET.

B ceomx paccyxneHgAX PeTr onepupyeT TUABKO MATEMATHIECKPMA BHK-
JNRIKaME 7 TaK Ee Kak 2 JOpeHll HE YK43WBHET Ha XapaxTep cBA3el Mexmy
BEMeCTBOM n 3¢RMpOM, He DACCMATPKBAET IPRPOLY CBETA M CTPOEHAE adrpa.

TangM 06pz30M, NepeunciledHHe I'RIOTE3H, MONEIy r TEOpUn apupa, BO3~
purome B XIX Bexe, BO-LEDBHX, paccMarprbaip 3¢Rp KaK CIIOUHYD OZHO-
POJHYW Cpely ¢ OOCTOSHHWMR CBOACTBaMM, OARHAKOBWME LIA BCEX TOYEK
OpOCTDPAHCTBa W JOONX (R3RYECKRX YCACBRA; BO-BTODWX, HE Jenann HEKa-
KPX OpEennonoxeHmit HE O CTPyKTYPE afmpa, HE O Xapaxrepe B3aRMoLelt-
crTepit Mexmy BemecTBOM m agmpoM. Laxoe MNOJOXeHpe NPEBENO K HEBO3MOR~
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HOCTR B DAMKax 3THX TeOpR#, QUKTPYEeCKn ONMDAKMIMXCA HA KuKOe—apdo
OIHO YACTHOE CBOUCTBO 3¢mpd, YNOBAETBODETH BCEMY pa3Ho0dpasrn na-
BecTHNX fiBneHmit. HekoTOpoe MCKIKUEHMEe BCe ®e 3IeCh COCTABJSET Teo—
pra &peHens, NOCTABRBUAs CKOPOCTh CBETA B 3ABRCYWMOCTEH OT CBOMCTB
cpemd, B KoTopolt cBer pacipocrparsercs. Teopma Ppewens nonydmna
naipHetmee pa3smTme B padoTaX A.JfHmTeiina.

llapasnenbHo ¢ OOMCATEABHWMM KOHLENUAAME BEMDE Da3BRBANRCH B HE-
KOTOpNE I'PIOTE3H, NMWTABWMECA HAUYNATE CTPOEHAE 3pMpd. ITm TRIOTE3W
OOnydmAM HA3BaHME "MEXaHRYECKRX", NOCKOABKY OHA ohepmpynT C Mexa-
HRYSCKAMR [PSACTABAECHRAAMA — MEDEMEMEHRAMA W CEIAMA.

Kak y®e yOoMmrRanOCH, NEPBHE MEXAHWYECKAE MOLEAR GHAM NPEHJIOREHH
Pere llexaprom r Vicgakom HborowoMm. Pail mexaHrseckmx Teopmift m Moze-
neft spmpa own paspadorad B XIX cronetms u nosse.

Teopma admpa xak ynpyroRt cpeiw npenpnaranace Hasee /18247, Iy-
accoron /18287, Komm /18307 [20] .

HaBbe paccMaTpmBad SQEP KAK HECERMAEMYK XZIKOCTH, OOC/Iglamyn
BA3KOCTBO. BA3KOCTH 3pRpa DACCMATDABANACH M KaK NpRIMHA B3auMO-
IeitCTBRY MexDy UacTRIaMy BemecTBa R af7poM, a Takke Mexmy SOnpoM
¥ SQCTELEMP BEUECTBA, CJENOBATENBHO, WACTRIl BEmMeCcTBa Mexiqy CcoCoit.

Kouwmr paccMaTprBan 302D Kax CHOJOWHY® CDeny ®» ODEDRPOBA] Halpfxe-
HRFMP B Je@opMalpsavMR B KaXiIOi TOYKe NDOCTPAHCTBA. B padorax mo omo-
Texe Komm nan mMaTeMaTRYeCKY®D pa3paCoTKy rTeopdm Opesens y Teopma Im—
cnepcrr. B nanbaelmem BwiCHRAOCH, 9TO N&HHOE OOBACHEHRE NPPBONAT,
daKTrueckr, K TOIKOBAR¥D MATHRTROI'O NCJF K&K IepemMemeHpd d9acTil
ajppa, 9TO NPOTREBOpPEYRAO GAKTY CYMECTBOBAHMA IP3JIEKTDRIECKOrO cMe-
meHns .

Pacory Hedmama [89,40] PCXOLPANR B3 NPELMOJOKEHMA O NOCTOARCTBE
onoTHOCTE 3fwpa BO BCeX cpenax. PaccmaTpmeas odwp xak yapyryo cpe-
Iy, HefiMam anang3ppoBas ODCLIECCH OOJADR3ZUMA CBETa.

B padorax I'peua [20] a¢Rp paccmaTppBaicA KAk CIOWLHasA yOpyras
cpefa, H& OCHOBAHME 4e€ro, MCXOLE M3 3&KOHA COXPaHEHRA SHeprhR, Npn-
MOHAEMOI'0 K IefOpMEpOBAKHOMY YOpYLoMy Tely, OH paccMOTpe] OTpPameHnhe
B OpEJOMIIEHRE CBeTa B KDHUCTAJLNAYECKRX Cpenax.

B nmepeyrclesHHX MexaHM4eCKMX MOIelAX NpRpong afmpa m NPAYRAW TOrO,
uTO a¢Mp BEIeT celA Kak ynpyroe Telo, HE BWACHANMCH.

B padorax Max-Kymnaxa /1809 - 1847/, nocamumx maremarndeckndt xapa-
KTep [41] , B KOTODNX [POR3BEJEHO I'EOMETDMYECKOE MCCAelOoBAHME M0-
BEDXHOCTH CBETOBO¥ BOJHH, BpMp paccMaTprbalcd Kaxk cpeld, B KoTopo#
nOTeHI aNbEaA QYHKIMA ABAASTCA KBALPaTRUHO ¢ysrLMelf yraoB Bpaie-—
ama. pup Max-Kyanaxa cmnomHod. XoTsl TeOpRA Mak-Kynaxa ABAAETCA
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TeCprelt ynpyroit Cpead m HR O KaKOM SJEKTDOMATHETA3ME B Helt Her up
clomq, NONyYSHHHE M yDABHEHRA, KaK OTMedaer JOpEHll, l0-Cyumecrsy
COBIRNANT C yPABHEHMAMR 3JEKTPCMArHATHOA reopup Maxcselna. Cpabue-
HRe C LDyl MP TEOpmAME yOpyroro apupa MOK&3WDRET, UTO CyLecTBeHHas
DOJIOKATENBHAA OCOCEHHOCTH Teopnn Mak-Kyinaxa 3ainioyaeTrcs AMEHHO B
HAJRYAR NCHATRA BRXpEBOro nBmxeHms. llo Bupaxeumo Ban-Tepmua reopms
Mar-Kyinaxa - 5To BRXpeB&s TEOpRA 3¢Rpa.

B.Tovconom /nopnoM Keasbmuwm - I824 - I907/ Gwan npennoxeH pax
momenelt agupa [42 - 48] . Cnavana KenmBry mwranca YCOBepweHCTBOBATH
moneas opupa Max-Kynnaxa, sareM npennoxmi MOIeNb KBA3W-JaCRABHOI'O
apnpa - m3orponHoft onHoponHo#t cpeliw, B XOTOpoil NPRCYTCTBYOT BRXPH.
HenocrarsoM Momenm OK&asalach HeYCTONUWBOCTH DaBHROBECHA adupa, 0O~
CKONBKY DOTeHUMANELHAA SHeprpsa B 3TOM Moneay HuINe He wMeeT MEHmMyMA.
Mozesr xBa3p-naCRABHOTO 3fMpa TpedyeT 3aKpellenMA PpaHmyHYX yCAOBRHA,
YTO NPOTRBOPEYRT MPENCTEBNEHAAM O declpenedbHoM u Ge3rpaHpuHOM Opo—
crpancTBe Bcenennoit.

KensBpyuM BHCKASHBAAMCE NPENIOJOXERUS O CKOPOCTM IQRpaA KAK O Ma-
THATHOM OOTOKE R CKODOCTM BPSIEHRA 5(MpA KaK BeJRYMHE IR3NEKTDAYEC—
KOr'o cMemeHpA. LaHnue IRIOTe3H He NONYUMIAR JOJKHOTO Da3BUTHA B CBfA-
3% C MGTEMATEYECKEMM TDPYHHOCTAMRE. Jlanpneftnme paspadorxm nppsenn Kesn—
BRHE K NOCTPOEHEKN Momean 3¢nrpa B3 TBEPINX B ERIKNX TRPOCTATOB /I'Mpo-
CKOIIOB/ C LieJbD IOJy4eHmsA CRCTEMH, OKaswBapiue§l cCIpOTHBJIEHRE TOABKO
nedopMauraM, CBA3AYHWM C BpameHpeM, KeapspauM MCKAa3aHO, 4TO B 3TIM
cayqae moJaydaeMye YPEBHEHRA COBRNANAWT C yDP&BHEHMAMA 3NEKTDOTUHAMPKA.
Taxas MOOENL NO3IBOJAET TAKEE OCBACHKTE PacHPOCTPAHEHKE CBETOBHX BOJH.
KenpBRH Tarke ONTAICS DPACCMOTPETH 2QMD KAK XUIKOCTh, HAXOLAYRCA B
TypOyNEHTHOM IEREEARE. VM [OKA3aHO, 9TO TypPOYJeHTHOe ABMEEHHE CO-
IpOBOXNGeTcA KOJeCaTelbHHM IBUESHNEM.

Jlanpreftmee passpTpe TeOpEA NOAyuxaa B padoTe KeasBrHa "0 Bpxpe-
pux aromax” /I867/ [45] , rme ofmp mpeicTABNEH KaKk COBEDUEHAEA He-
CEREMAevMas EMIXOCTh, Oe3 TpeHpd. KenbBPpH OOKA3WBaeT, 4YTO &TOMH ABJA-~
DICR TODORNAJBHEME KOJBUaM# [elpmrosnlia. JTa MIES HECKONEBKO paree
BHIBETZNACE PaumproM B pacoTe "0 moaexylgpHWX Buxpax" /I1849-1850/,
riie aBTOPOM DaCCMATPRBANECH HEKOTOpHe npocTefine B3auMOReACTBRA.

lkona .ux.Mx.Tomccra /1856 - 1940/ npojonzmia 8Ty JAmHuo. B pado-
rax "3neKTpmyecTBO B Marepma”, "Mareppa » a¢up", "CTpykTypa CBETA,
"Sapaneesy CEAOBHE TPYOKM R ypepHenaa Maxcmeana" B LpYIEX [49-53]
Ix.Ix.ToMCOH NOCAENOBATENALHO PA3BPRB&ET BEXNEBY TEODRI MATEPHH R
paapmonelicTBuit. JE.[x.TOMCOH MOK&3al, WTO (PY NIBECTHHX NPOCTHX
NpefNosiOXEHAAX BHDAKEHRE KBAHTOBOTO BAXDEBOrO KOJERLA coBNANAET
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c pupaxenmem saxora ilnanka E =AY . Tomconom, PCY0IA M3 BRXpeBoft
TEeOpRR 3pUpa, NOKa3sHo, YyTo E =nn?, ¢opvyaa, aBTOPCTBO KOTOPOH
npmapcwsaercs A.9fuaretdy, xora Ix.lx.Tomcon moaydsn ee » 1903 r.
3amoaro Ho JfHUTe®Ha, & IJaBrOEe, RCXOAS M3 COBEpIUEHHO npyrax npeg-
NOCwWJIOK, ueM JiAHure#H, WCXOLA, B YGCTHOCTH, M3 HAJIAUMS adupa.

Ax.x.ToMCOH cosnen BecsMa CTpOiHy® Teopwio, W3JOKenyyl B pAze
pador, m3jaHHuX, Haunkag ¢ I880 no 1828 -r. EnwHcTBeHHuM, noxaayh,
HENOCTATKOM 3TOF TeOpmR ABJARETCA ROCANN3ALAA CBOUCTB sdmpa, npen-
CTaBNEHAE O HEM K&K O CIUIOWHOR RmIealbHoft KecxpMaeMo# XMIKOCTR, dTO
IpRBEJIO 3Ty TEOpHO K PALY CYMECTBERKWX OpOTRBOpeunit,

Takpm oOpasom, B.Tomcos /nopn Keasemu/ ® Ix.llz.ToMcos paccmaTpi—
BapT EANHYD MATEPHD - 3fup, & pA3APUNHE ee NDOABNEHAR OOYCAQBIAMBA-
T PA3NMYHENMA QOPMAMH €r0 KMHETRYSCKOTO IBEXEHWA.

VHTEPECHO OTMETWTB, 9TO BRXDESHE TEODHR 5(Upa HE [pOULLK MZMO
BHVMaHKA JHIeapca. B padore "3aexrpruectBo” [54] JRTENLC AumLeT:

"31eKTPEIECTBO ~ BT0 IBREEHME YaCTAU SEEpa, M MOJEKYJAH Tesla Npm-
HEMAPY ydacTpe B 3TOM IBRXEHME. Pa3nmudwe TEODHMR NO-pa3HoMy m3o6pa—
X2PT Xapekrep sToro Esrxerps. Teoprp Marcsenna, Xarxenn p Penapa,
onmpadch H& HoBefilme MCCJENOBAHEA O BRXDEBHX IBWREHPAX, BRUAT B HeM
KQRIAA NO-CBOEMy TOXe BRXpeBOe nBmpmeRme. VW TakmM o0pa3oM BUXPE CTApO-
ro JexapTa CHOBA HaXOLAT LOYETHOE MeCTO BO BCE HOBHWX 0CnacTAX azanpat
dfrpHas TeopRA, OO BHpAXEHRMD OEIennca, "IaeT Hanesmy BHWACHATH, 410
ABJseTCA COOCTBENHO BEmECTBERHWM CYOCTpDaTOM 3JEKTPAYECKOIO IBRXEHEA,
QI0 coOcTBEeHHO 34 BEmb BW3YBAET CBOPRMK JBPXCHRAMR BJ1EKTDEYECHRE AB—
nerpa™. 370ech RHTEPECHO €mMEe R TO, 4UTO JHIeAbCc COAbloe BHpMaHpe yle-
JS1 EMEHHO BWICHEHED Pp3muecKol CymMHOCTR ABJEHPA, 4 He LNpPOCTO OOp-
carenpHO! adcTpaKiing,

Pan reopm#t agmpa Owa coszad B Poccem. Tax ADKOBCRRM Owla OpeX-—
noxema B I870-x rozax Teopsd ras3CcOOZOCHOTO PRpa. SneMeHTH afmpa 00-
Jafnans BPOXNSHHWM CBOMCTBOM — LODE COYAADPEHHA B3a#MHO TOPMO3NTBE APYr
Ipyra, a IpM yCTPAHEH®® ODPENATCTBAA — [POLOAKATH CBOE IBRRERNE TaK
%€, KaK 5TO OWAO IO OCTAHOBK#. lIpMpOja TE&KOTO NOBeleHMA wacTal sdrpa
ApKOBCKEM Ha paccMaTpmBalachk. (DEpasch Ha NpPENCTUBJEHME 00 sbupe Kak
0 rasononodHo#t cpelge, ApxOBCkmA paccMoTpen HexoTopwe dusudecKne AB-
NeHER, B YACTHOCTH, CHEN&] NOMHTKY CO3ATH MONSAb TAroTeHkd. B 20-e
rami XX B. Momens rasonciodeoro sdmpa Gwna paccderpena lL.A.lletpob-
CKMM, OZHAKO TOARKO HA YDPOBHE K4UECTBEHHOW MOJEAH HEKOTOPHX OTOENB-
HuX ABNEHRN, IJ2BHWM 00pd3oM, TAI'OTEHRA.

B Gonee mO3NHME BDEMEHa, KOTL3 TEOPRA OTHGCHTEABHOCTH OHWJa yxe
[RpOKO W3BECTHA, DA COBETCKEX B 3apYCEXHHX YYEHHX OTCTapB&] MEXA-



- Io =

HAYECKYD TEODPRL 3}RpA, CTAHOBACE MDRM BTOM Hu TOYKY 3peHWs BRXpesoit
mozean. Cpexm sTMX padoT HeoOXOLMO OTMETATH pacdoTw 3.A.lehrayna
"PasprrTae BOaspeHn#t ma mpmpoxy ceera", "Brxpepas Teopus MaTepry, ee
pa3BuTRE B 3Hayenpe" [55,56] » HOCAWNE IPERMYIIGCTBEHHO OG30pHWH
XapakTep, padory Yailrexxepa “"BmXpeBas TEODRA BJEKTPOMATHATHOLO IBR—
xeupa” |57] , pacorw H.l.Kacrepmea w padors B.d.Marxesnua.

B padore H.ll.KacTepmrua "(GCOOuEHHe OCHOBHWX ypaBHEHM! aspoiRHAME-
KE B 31EKTPOIMHAMRKM /IOKNAN H& OCOOOM COBENAHRA 0pK AKanemmp Hayk
CCCP 9 nexaopa IS36 r./ D8 NpPOCMATPHBAETCA TAYCOKAA AHANOTHA Me-
KIY BUXDPEEWMR JBRKEHRAME BO3NYUHWX [IOTOKOB W S3NEKTDOMATHMTHWME ABJE-
HEAME. B padore ykaswBaeTcs Ha HELOCTE&TOMHOCTh [pPENCT4BJEHAN MaTe-
MATHYECKRX BHBOJOB Jfiepa OTHOCWTEABHO BUXDEBNX IBRKEHMN, IOCKOABKY
BHBOION JlUlepa RCXOARAR B3 Opencrasiexnl o conouHOR cpede, B TO Bpedd
KaK ra3 COCTOKT B3 OTHENBHNX YacTRL P HE fBAAeTCA ciwiomwwM, H,.Il.Ha-
CTepPRrHYM [POBENCHO YTOUHEHME KEK YDUBHEHM? aspOipHaMmK#, IpeRMymecT-
BeHHO OPEMEHRTENBHO K BRXDEBHWM IBAXCHHARM, TaK W ypaBHeHAR 5JeKTpo-
MAIHATHOIO NMORA, & TAKXE [OKA3aBa MX DAYSOKAA auHanorwd.

B pacorax akenempka B.®.MpTxkeBruya "0 npmpone ajeKTppueckoro Toxa"
/1920/, "Pacoru B.Tomcona" /I1930/, "Padorn Qapanes m COBDEMEHHOE Das-
BATRE OprnoxzeEmit aaexTprseckoft smeprmp” /I932/, "UcHORH4e BO33peHRZA
coBpemerroit ¢m3nxn”/I1933/, "OcHoEEwe ¢r3mueckpe §033peﬂnﬂ" /1934/,
"MarspTHWZ NOTOK. PeanpsocThs mam Grxuwg" /I193S/ L59 - GI} n pdne
Ipyrrx pa®or B.O.MuTKEREY HE TOABXO OTCTayBaeT HEOGXOOEMOCTDH NPR3IHA—
Hpa Qarra cymecTBoBaHmMA ofmpa, HO P INpEInardaeT CBOW MOLENb, (axTrue-
CKr Opomolxapiyp roer Jx.[x.TomMcoHa, 0 4eMm MpTkeBpu OpAMO I'OBOPKT.

B.0.MrTKeBMY OTCTEPBAN MEXaHRIECKYD TOUKY 3DeHMs Ha symp. B ongof
B3 cBopx pador B.$.MmrTreBRU paccmaTpmsald "HONBLEBOW aaeKTPOH, KOTOpHE
MOXHO BWYACARTHL KK snemedTapHull MarHpTHW! BRXDB, IBRxyNnitcs Mo
xecTKoM! oplrre, BMemanumitca B o0beM, HopvanbHo OpmoscwbaeMull sne—
KTpoHY". 3a meperocupk 3xeprpp B.O.MpTkeBRu OppHMal "3aMKHYTYD Ma-
TARTHYD JWHRAW, OTCPBABIUYOCA OT MCTOYHMKA » COXpalRmmywcd NO Mepe OT-
Jauk sHeprym”. B.O.MpTKeRAU yKa3uB&al Hg 0400Re MArHMTHOIO NOTOKA
BrxpaM [ensMroasua. Bce xe raaBHuM B padorax B.Q.Murkesmda ABIAJACh
He 2Ta MOIeMb, JOCTATOYHO HE COBeplleHHad, a yOexieHse B CyuwecTBOBa-
HRp B Oprpole a3¢rpa.

B paGoTe "UcHobHue {mamdeckue Boaspenrs” B.O.MuTkenrq mmaer:

"AGCOJADTHO OyCcTOE OpPOCTPHUHCTBO, ARUCHHOE BCAKOrO QM3UYECKOTO
CONepRaHRH, HE MOXET CAYENTh apeHofl paclpoCTPAGHEHMsT KaxwX OH TO
AR GWi0 BOJMH. ...[Opmauaume admpa, B KOTOPOM MOI'yT RMETDH MECTO MeXa-
HWUSCKRE IBRXECHWA, T.€. QPOCTPAHCTBEHHWE [1€DEMEMEHIs 31EMeHTapHHX
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00BeMOB 3TO% "nepeomarepmn”, HempepWHNO 3ANOAHAKIENR Bce Hale TpexX-—
MEepHOe NPOCTPAHCTBO, CHMO IO cebe He ABASETCH NPW3HEKOM MeXgHUCTR-
yeckolf TOuKH 3peHmA. ...HeoOxonmMO, Hakonel, BHOJHE ONPELEAEeHHO
peadunnTRpOBATE "MEXAHMYECKOe OBRKEHRE", HalINeRaiy™ o0pa3oM voLep-—
HR3/POBAB, KOHEYHO, CONEPHKAHME ITOr'C TEPMMWHE, M PICKPENOCTHTH fa-
3XIeCKYD MHCJE, NPE3HAB 38 Hell 3aKOHHOE MpPaBO ONEPUPOBATH [IPOCTpPaH-
CTBEHHHMP [ePeMemeHpsAMR COOTBETCTBYKNIMX CH3MUECKAX peanbHocTelt BO
BCEX CAYdY&aAX, KOTHA MH CTPEMEMCA NO3HATH KOHEUYHYH CTPYKTYpPY TOTO
WIR RHOPO ¢m3m4yeckOro npouecca. ...bopeda ¢ ommdSounoft Hayugo-GRr-
nocopckoft ycraHoBko#, KOTOpaR PMeHyeTcA MEXaspCTRYECKO# Touxo#h 3pe-
HRg, He JONRHA& OWTh NOIMEHeHa B CORpEMeHHO! yR3MKe COBeplleHHO Heo-
COCHOBaHHYM POHEHREM Ha 34KOHHWE OONWTKE PaCCMOTDEHRA TEX MEXaHp-
YECKAX LBPXEHRH, KOTODHE HECOMHEHHO COCTABAAWT CCHOBY CTPYKTYPN
BCAKOI'O ¢M3mYECKOro INpoueccs, XOTA HRKORM 00pa3oM camp Mo cede He
FCUEpNHBALT ero cymsHocTn. Caexyer, HakOHEL, NepecTaTh OTORAECTBIAATH
TepMPEAN "MexaHRueckmlt” pm "mexammcTpaeckmi”, Kak 5TO, K CORANEHMD, HE-
DeIKO PMeeT MecTO B coBpemeHroft sHayuHo-pmaocofckoft u fmapueckolt nn-
Teparype”.

Hapagy c¢ pa3pacdotkave Teopmit p mMomenelt sfmpa pa3smBaiiachk TOUKE
3peHma 00 OTCYTCTBRA 2fEpA KAk TAKOBOIO B MpUDOXE.

B I9I0 r. B padore "lIpRHURO OTHOCMTENBHOCTE A €rO cnencranﬂ"[GZ,
c. I45]A.3ﬁHMTeﬁH opcan, uToO "HeJb3A CO3LATH YICEJETBOPATENBHYK TEeO-
prO, HE OTKA38BIRCH OT CYNECTBOBEHWA Heroell cpenw, 3anonxawmeidl sce
npoctpascTso”. Hosxe B pudorax "d¢mp ¥ Teoppa OTHOCHTeABHOCTR"/I1920/

63, c. 632 - 689] » "00 agmpe” /IR4/ [64, c. I54 - I60] A.3Ms-
mTeftH P3MEHRN CBOD TOUKY 3PEHAA OTHOCHTENBHO CymecTBOBarmS adkpa, OI-
HAKO 2TO OCCTOATENLhCTBO MaJiOE3BECTHO M HE IIOBJAAJO Ha OTHOWEHXE K
3¢Rrpy CO cTOpoHW GonbNRHCTBA M3MKOE~TEODETHKOB.

Akagepk .V .0peHxenp B pALE PACOT KaTerOpUUYECKM OTprUal CyuwecT-
BOBUHRE MRDOBOIO 3¢mpa, CP&BHRB&A OOMCK CBOACTB 5rpa ¢ "COTOMCKa-
TEJbCTBOM B OOLOCTDONTELLCTEOM [65, c. I36-146; c.I69—I7I] . AL
OpeHreNb OTCTarbull OPYHLRO A&AbHONEXCTBUA.

B Hacrosiee BpeMA kIem, CBA3asHue ¢ "LeACTBrEM Ha PacCTOAHMR" OpPO-
LOJEALT D&3B¥BATHECH, OLHAKO HApANY C 3TEM BO MHOIMX padoTax Bce ua~
me McmoAbayeTed OpelCTaBAeHEe O “¢mamdeckom Baxyywe”, "BaKyymMHON
XKPIKOCTR" # T.O., 4TO (AKTMUECKE BOCCT&GHABJUBAET NPENCTABJICHME O
MppoBO cpelle DOI IPyTEM Ha3BaHpeM. (CHApyxeH DAL BaKyyMHHX A EK—
TOB - HYJAEBO!t yPOBEHE SHEprpm doJed, BMPTYalbHWE COCTOAHWA 4ACTRL,
NONADR3ALA BaKyy™ma ¥ T.H., YTO 3&CT&BAAET OTKA3ATHCA OT npexcrapie-
MBS O BalyyMme Kak O OycroTe A BROBb lIOCTGBMTH BONDPOC O ero CTPYKTYDE.
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I1.2. HemocTaTkp W3BecTHwX T'POOTe3, Monenedl w reoprl stmpa.

HecMoTpa ma o0mape 3 pasHooCpa3pe DA3ARUHHK rpnoresd, mopeaeh m
Teppsﬁ aPrpa, MX aBTOPaM He YRAJOCh CO3AATD CKOALKO-HEOYID 3AKOH-
YeKHyD B HEeNPOTRBODEURBYW KAPTRHY Mjipa, OXBATHBAKIYD XOTA G OC-
HOBHYE QOpMH BemecTBA R BWIW B3ammoLelficTmft. Bcem 5Tuv rmmorteszam,
MOZENAM B TeOpRrAM CBOMCTBEHHW T€ WAM PHHE NPRHUANPAJABHHE HEeLOCTaT-
KH, He HO3BOJSINGIRE MM DA3BPBATBCA B NOMAHONH wmepe.

OCHOBHWX HENOCTATKOB OWLO TpH.

Bce rmnoTesw, MOREAR B TeOpEr odmMpa, HAYRHAA OT CAMHX NIELBHX R
KOHYada NOCHEeNRAPRMA, DACCMATPRABANNM onpeleneHnwit y3xkpit Kpyr sBneunlt,
HEe 34Tparpsad OCTalbHWX.

Mozenm Iekapra m HeproH2, €CTECTBEHHO, HRAKAK He MOIJR YUECTh
3NEKTPOMATHATENX ABAeRnH, Tem Conece, BHYTPRATOMHWX B3apMomeicrsait.
Padorw Capanes, MaxcBesna, dlopeHua, I'epug m ApPYIRX HE YYRTHBANR
TPDSBRTAIPR M EE DACCMATDABANA BOINDPOCOB CTPOEHMsS BeulecTBa. Padorw
Croxca ¢ $peHens OHTANMCh OCHACHATH, JAKTRYECKR, JNLb SBJAEHAS
adeppaurp. Mexarmueckme momenn Hasne, Max-Kyanaxa p nanee - B,Tow—
cora r [Ix.Tomcoga paccMaTpmBanp, IJaBHWM 00pa3coM, KPYyr 3JEKTpoMar-—
gPTHYX fasaerp#, npaBpa, B.Towcon m Ix.ToMmcos muranmch BCe xe B Ka-
KO#~TO CTelmeHR IPOHEKRY?Th B CYTh CTDOSHRA BemecTBa.

Taxem OGpasom, HE OXHa TeOpRra 3fupa He NWranach UATh OTBET OO
CymecTBY B OCHOBHHX BONDOCOB CTPOGHRA BEMECTBA, B OCHOBHHX BRIOB
BaapMmonetcrBrit, TeM caMuM OTOPBAB RX IPYyr' OT Ipyra.

BropuM KpyOsWM HEHOCTATKOM NpPAKTFYECKM BCeX 0e3 RMCKANIEHRA TE-
opeit » Momenelt s¢mpa, kpome Mozear HpoTOHA, ABAAETCA TO, 4YTO 3dup
paccaTpmBajcA kax clnouras cpena. Kpome Toro, GOABURHCTBOM gBTOPCH
3QMp paccMaTpMBEACA K&K RIEANbHAA XNIKOCTL IR WIeanbHO TBEproe Te-
n0. Takaa merabu3pyecrasd yreanm3anpd c30HcTB afupa, IOOycTRMAS IAA
OMHEX (M3MUECKEX YCJOBEE mam fABAeHRm}, paclpocTpaHAnach &BTOMATHRYE-
CK® H& BCe MHCJPRMyE (PM3PYECKMme YCJAOBFA ¥ ABAGHRA, 4YTO HEMRHYEMO
BEJIO K NpPOTPBOPEURAM.

TpeThRM HEIOCTATKOM MHOrMX Teopw#, kpome nocaensmx — B.Tomcora
n Oz.Tomcona, fBageTcHd OTPHB MATEDRA REWeCcTBA aTOMOB R 4YacTil OT
matepnr aprpa. XPRp BHCTYN@eT Kak CaMOCTOATEABHAA CyOcTaHuzd, CO-
BEPUWEHHO HEINOHATAYM OCPA30M BOCHPRHEMAMIAS DHEPrAL OT 4acTill Be-
mecTBa R Nepeiavmad SHepPrwd UYACTRUAM BemzcrBa. B padorax &pexend
r loperna ¢axTEIeCKE TPR HE34BRCEMHX CyOCTaHUmn — BeWecTBo, HE3a-
Bacemoe or afmpa; a¢Rp, CBOCO/IHO NpOHRKawun¥ CKBO3b BELECTBO, R
CBET, HEMOHATHYM 0GPA30M CC3IaBaeMuit BemeCTBOM, lepepaBaeMuit Be-

WeCTBOM 5BpY M BHOBb BOCIDEHEMAeMWH BEMLECTBOM COBEpUEHHO 0e3 Ka-
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KOro OW TO HM OWJO DACKPHTPS MEXaHR3Ma BCEX 2TexX nepeiay m npe~
BpameHrd.

Yorsl aBTOpaMA NMEPEURCAEHHWX BHWE TROOTE3, momeael m Teopnit cam
$aKT CywecTBOBEHRS CPElN - [ePEHOCUMKE BHEPrMn BiamvMogefcTBmi M Oc-
HOBH CTpCEHAA BemMEcTBAa yTBEDPRIGLCA [PABMALHO, NEDEUHCAEHHHE HEeRo-
CTaTKM CLeNany NPAKTHYECKR HEBO3MOXHHWM HCIOAB3OBAHKE BTAX TEopui
R KX DA3BATHE B DPAMKAX KCXOIHWX NPENIOCHNOK.

Creuranbrag TEOP®A OTHOCHTENBHOCTR A.JdHuTelwa, B OTAmume OT OG-
me# TeopnA OTHOCRTENBHOCTR NPHHLIMIAANLHO OTBepraa amp. K arolft Mu-
cam A.OfipzrefiR NpRUEN HA OCHOBE COMOCTABJAEHAA PE3YABTATOB AKCIepr—
mMesToB ¢u30 /I8SI r./ [62] # Maftxenncora /I83I, I887 rr./ [#66,
69] , TIOCKCJBXY BBeneHme 3¢upa NPENATCTROBANO NPRHLMIOY OTHOCUTENDL-
HOCTRA NPOCTPAHCI38 — BPEMEHM.

Kak m3Becrso, B peaysibTarTe NPOBENEeHRsA BKcleprMerTta dp3o wamel,
9TO CBeT YACTHUYHO yBAeKaeTca IBmryumelics cpermoi /pomoit/. B pesyne-
T4Te Xe DKCIEepPMeRTOB MO odHapymeHaw opmpHoro serpa B 1881 r Mal-
KeancoHoM p B IS87 r. Maltkessconou n Vepam oKazaloch, uTO no Kpaft-
Hell Mepe, HAQ DOBEDXHOCTH 3eMiIM S¢PPHHA BETED OTCYTCTByeT, 4TO HAXO—
IRJOChH B NPOTWBODEUYnr ¢ Teoprell Jopexua adCoNNTHO HEMOLBREHOI'O Sdrpa.

B padore "IIpRHURI OTHOCETENBROCTH B ero chenctema” JIOI0 r./[62,
c. 140] A.Oftznrelty OPPXOZRT K BHBOLY O TOM, 4TO YaCTRUHGE yBiacue-
HEe cBerta IBEXymelicAd XBIROCTHD /9 gcnepyvenT du3o/ "...OoTBEpraer ri-
moresy OOAHOrO yBnederma sfmpa. CAELOBATENABHO, OCTAETCH HBE EO3MOX—
BOCTR:

I. 2brp DOAHOCTBO HENONBRXEH, T.€. COH He OpUHEMAET ACCOJHOTHO HA-
KAKOI'0 YUYACTRA B IBHEEHME MAaTEpRR,

2. Xrp yeBrckaercAa aepxymelfcs marepmnel, HO OH Izyzeecf CO CKOpPO-
CThU, OTJAPYHOR OT CKODOCTE IBRREHUA MaTeprd.

PasBpTre BTOPOH rpmoTesw TpedyeT BBEIeHRA KaxmX-Anl0o NPEnnonoxe-
Ml OTSOCPTENARHO CBASM MexIy iwpoM m memxymeites maTepmeit. Ilepead re
BOSMORHOCTS OUEHb HpOCTa, ¥ IS €e DA3BRTRA Hu OCHOBE Teopmy Makc-
Belna He TpeCyercs HMKAKON IONORHRTENBHOR TAnoTedY, morymed ocaou-
HRTL OCHOBW TEOpPE".

Yra3zas. gance, uTo TeoppA JopeHla ¢ HeMOIBERHOM 3pnpe He NMOATHEp—
EIAEeTCA DEe3ynbTataMy SKCIepEMeHTa Maiikenecosa u,TakkM o0pascM, Ha-
ApUO OpoTFROpeune, A.OfHETEHAH cOel& BHBOA O HEOOXOLRAMOCTH OTRasa-
TRCH OT Cpemd, 3anosHfwmelt MEpOBEOE NPOCTDPEHCTBO.

Orkas or cpelin fal 8BTOPY cuemyaiiiod TEOPAR OTHOCHTENABRHOCTH
BO3MOEHOCTDH CQOPMYJARDOBETH IBa IOCTYyNard, Ha KOTOPWX Oa3ppyercd
CTI0 - DOCTYRET O HEBO3MOZHOCTH KAKMM-NHGO (A3MYECKRM IKCIEPREVEHTOM,
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NPOBOLPMHM BHyTpH-AaOOpaTOpHM /CHCTEMH OTCYETA/ yCTEHOBATE, HAXO-
ARTCA AR 3TA JACOPATODPRA B NOKOE MM IBMMETCH PABHOMEDHO B IIpAMOAF—
HeIlHO; R NOCTYJNAT O HE3EBHCAMOCTE CKOPOCTHM DACLPUCTPAHEHEA CBETA B
BaxyyMe, OTORIECTBAAGHIM C IYCTOTON, OT ABMMEKRR WCTOYHRKA CBETA 7
CIMHEKOBOCTH €& BO BCEX HAMpenJeHmAX. (MeNCTBReM BTODOre NOCTYAATa
ABJAETCSA YTBEpXU(EHRE IOCTOSHCTBA CKOPOCTR CBETA B JNNCOK wmuepupaib-
HO# cmcTeve.

Jlerko BRRETH, YTO Hajmuze 3(Apa HE NMO3BOAMNO On COPMYJIRpOBAaTH
HA NepBW#, H® BTOPOR IOCTYASTH, TAK KGK €CAR a¢¥p BCENpPOHWKAKd, TO
BHYTDPZ 2a60paTopra NOMXKCH HAGAUIATHCA 3RpHWE EBeTep, CAENOBATEABHO,
NOABJAETCA BO3MOXHOCTD ONPENeNNTh $aKkT IBuxeHAd Jadoparopus NyTeM
W3MEDEHNAY BEARYPHEW 5PRPHOIO BETDA; HAJLYRE O¢ppa 3acTaBifdeT Nocra-
BETBH BONPOC M O [EPEeXONHOM Hpoliecce, FMedlUeM MecTO Npp rexepansy
CBeTa RCTOYHRKOM, 4 TAKXe P O BENHYMHE CKODPOCTH CBETA OTHOCHTENBHO
NCTOYHAKA B MOMEHT BWXOLaZ B3 RCTOURNKAE B HerlocPencTBerHON oT sTOro
RCTOYHERA OJNE30CTM, O CKODOCTR CBETH4 OTHOCHTEABHO 3(ApR, O CMEMEHAR
adzpa OTHOCRTENBHO MCTOSHRKA m PAX JAPYTRX BONpocOoB. CTEET HA BCe
3T BOOPOCH BPAX JR OCTaBai OH MOUYBY 1A QOPMYIRPOBAHAA BTOPOTO
HOCTYAA4TA.

He pa3Gpmpas neTanbHO BCEX OGCTOATENBCTB, CBA3AHHWX C KPUTRXOH Ilo-
crynaros CTO m ¢, Tax Ha3WBGEMHMA "BKCISDRMEHTAABHWMA NOXNTBEPRASHA-
aMp" cnenmpansHodt TEOpEm OTHOCRTEABHOCTH, OTMETHM JMLb, 9TO B 1887 r.
Maftkenscor 7 Mopar nepenanz csoff npndop Hag npozonmeHma pado? I.K.
Mmanepy, KOTODyH MOTPATHB Ha DDOBENEHMe SKCOSPEMERTOB OKOMAO COpPOHA
ner, sapepnga mx B 1925 r. H.K.Mmnaep oSHapyxma SORPHWA BeTED, Be-
JZUnEg KOTODOI'C Ha ypOBRe J3enam RefcTBiTeanHo OWla paBHA HYAD, HO
YBENEURBANACE C YBeJMYeHneM BHCOTH. B wacTHOCTE, [pa [oLbeéMe HE Bu-
COTy OKOXO 250 M Hall yPOBEEM MODS CKODOCTh HPMPHOI'G BETDA OKa3&lach
peesofl 3 KM/c, @ #d Bncore 1860 M - orono IO rM/c. Taxpv oCpasom,
MaLnepy yOGAOCH IOKA3aTh, 4YTO EMEeT MecTO 2aXBaT a¢npa 3euned, obpa-
30B4HREE OOT'PAHRYHOIO CNOS, CKODOCTH B KOTODOM MEHFKWTCA MO MEpe yla-
JIEHEA OT HOBEDXHOCTR 3EMIA-

PeayabraTy pador I.K.Munnepa Oway OmyCARKOBaHH [70 - 73] 7 00—
CyXLeHH K& COElumanbHOM KOHfepeHuusm B 1927 r. [74] . lprcyTcTBOBEB-
mze Ea koagepexupm Lopell ® MaPKeabcOH OTHECARCH HONOXHTENBHO K pe-
3YNLTETAM, [CJYy4YeHHWM MpnnepoMm.

Hyzro ormermts, uro J.K.Mzjiep npoBed IpOMaigHy® padoTy, MHOrD
JI€T COBEPWEHCTBYA RHTepfepoMETD B OTCTPAKBAACH OT BO3MOXHHX MOMBX.
I'M TAKEE ¢ IOMOWED NOMOWHAKCB BHIOJHEHO OIDOMHOE KOAAYECTS0 0TCUS-
TOB, B YAaCTHOCTE, TOABKO B I9R5 r. Cdonee cTa THCAT.
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PacoTH aHanorpyHOro HANPABACHPA GHAR LO3Xe [IOBTOPEHH HECKOJbKH—
MR ncenenoparensMn. Ha roft xe kowpepermwy P.ix.Keupenn coolimua, 4To
nocne roro, Kaxk Mminep onyoamKoBaa cBow pesynpTaTd B 1925 r. M,
Kennenn, Own NprayMar m pa3padoTaH Lpyroi IIproop, Gonee NnpOCTO%, HO
ofnanewiugft, N0 MHeHAD KeHHeam, yYpesBWYaltno BiHCOKON YYBCTBHATEJIbHO—
CTBY, JT& YYBCTBHTEABHOCTH COCTABAANA SIKOOW Beanuuny B C, 001 prrep-
¢ePeHUrOKHOR MONOCH /XOTA PAIMNTGCTH Kpaen RHTePhEPCHLIMORANX TI0JI0C
cocraBazer I0 -~ 20 % or BearugHW camoit mosocw/. K Hauany 1927 r.
nppCop GHA OTAAXER R BCE BKCOEPAMEHTH yke GHAN npoBenesn. Harakmx
Pe3ynbTaTOB KeHHEXM He MONYuRmJ, O YeM B LOJOXWA Ha KOHDEPEeHLRR, 9TO
OHJI0 M RCTOJIKOBAHO HE K&K HENDRTOLHOCTH ero npmoopa, a Kak OTCyT-
CTBRE B NPEPOLe 5PUPHOI'O BETPA, XOTA IIPABHABHEE OWJO OW ONOCTABHTD
00n CCMHERREE NOCPOCOBECTHOCTB M KOPDEKTHOCTH [DOBENEHHOTO KeHnuenu
SKCIIepyMeHTa. Duap B OPYDEe aralolRynWe [OONTKY, HALDAMED, NOJLEM
netepbepoMerpa HA crparocraTe Han Bpmccenem B IS926 r. Pezyasrary
B 9TOM CcJydyée CHNlp HEeonpeneneHHWMH [75] . V 3i1ecep sBTOpDH HE 3aTpa-
TeAR JOAXROTO BDEMEHM Ha OTJAIKXy P LOBOLKY IpnOopa, He POBODA yEe
0 TOM, 9YTO OTA&LWTbL TaKOU OPHOOD MORHO OWIO JARWE HA [OBEDXHOCTR
3emnn, I'Ie >pupHHE BETED OTCYTCTByET.

TakpM 00D&30M, HET OCHOBAHRH CUpTaTh "TBEpNO yCTAHOBASHHKM" OT-
CyTCcTBRE B ODRpone »¢ML2 H& OCHOR&HZR DPE3yJABTA&TOB 3SKCIEPYMEHTOB,
npoeexneAmyx B 1881 m I887 ronax. Haodopor, padorw I.K.Mpnnepa op-
pENesreHno I'OBODAT B NOAB3Y CYMECTBOBAYRA 34epa, & HEOUPEIENEHHOCTDH
RPATKOBDEMBEAYY IDOBEepOX APYTEMH 8BTODAMA MOEHO CKOpee OTHeCYH K
HeTuaTeAbHOR! NOZIOTOBKE 3KCIEPPMEHTOB, UYEM K KaKuM-npdo HCKA3aTEe]b-
cTBaM. VHTepecHo OTMBTETH, 4TO MpnnepoM nonydeso HaOpasaexne sgmp—
HOIO BETpa, HE COBLAIADTEe C OXRIGEMHM B IIOCKOCTA OpSnTw 3eMmip BO-
kpyr Coamna. Homyyewnoe MujnepoM EanpaBnedne OTpaxaeT OBIREHUS 3eM-
IR emecre ¢ ConsueM p IallaXTHxod B MppOBOM NPOCTPaHCTBE N IABREEHNRE
3QMpHYX [OTOKOB BEYTpPR IancrTRER.

YTo KacaeTCA ACHODZDOBAHZA HPADE CTOPOHERKAMN Teopu# "IalibHoneli-
cTBRA", TO TaKas DO3FLAS MORET TOJBXO IpMBECTR K HellpaBOMEpPHON asd-
CONDTR3AIAY YJXe NOJySeHEuX QOpPMYyNBAHX 28BRCEMOCTE! ¢ IPRHUNNREIIBHO
CHRV@ET BOIPOC O BO3MOXHOCTH Ka@KOro OW TO Hp OHjo yrouserms ¢yHma-
MEHTEABLHNX 38KOHOB, 9YTO B NLMHLRIE HEBEpHO, [ICCKOABKY Jiodne Gopuy~
Ay J¥IE ODUCLRREHAO OTPar20T DealbHyd JefCTBUTE/NEHOCTE.

TaxuM 0Opa30M, K BONPOCY O CymECTBOBAHMR 3¢upd, €ro pONA M CTPYX-—

Type HEOGXOIEMO BEpHYThCA BHOBB.
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Tnapa 2. Merononormueckpe OCHOBY 3EVpOIRHGMYKE.

"...Hayxa, sanaua xoTopoi#t cocToRT B
NOHKMEHRR NPUPOLN, JOMKHE WCXOUMTHL U3
NPERIONOHEHUA BO3MOKHOCTE ATOrC NOHU-
MaHRa ¥ coraacHo OTOMY ITONOXEHUY NON-
KHA NENATL CBOW 34KAKUEHAS N WCCAeLo-
BaHms.”

P.TenpMronsu. U coxpavewwr cnaw [I].

2.1, HauecTBeHHas NpeNCTABEMOCTH ABACHUH.

lpexie 9em roBODATH YTO-JARGO O METOMONCT MM NOCTPUEHRA TOW MM
PHOM oCmelt Teoprm PH3UKE, HEOSXOULRMO OTBETWThL HQ BONPOC O LEASX
€CTEeCTBO3HAHMA. YTOYHEHRE LENM eCTECTBO3HAHNA HEeosXonuMo, B YaCT—
HOCT®, NOTOMy, 4TO TOT mAR REOfl OTBET onpeneioT B 3HAYWTENBHOR
CTEeIeHy MeTONOJIOTRK.

M3BecTyw BHCKA3WBAKHEA, KOIJA IleNbK eCTECTBO3HAHMA OGLABNANLCEH
BO3BMOXHOCTE MPRKASIHWX RCOONB30BAHRN MOAYydeHHWX RocTrreHpri. Cyme-
CTBYOT MHEHRS 00 ONACATEJBHWX lEJAX HayKm, HAODPAMEep, OOAyUYeHnH
MATEMATRYECKHEX 3&BMCAMOCTEA, BKCTDANOARDYWURX HOJYYEHHHE 3KCHEDH—
MeHTaJIbHHE De3ylbTaTH, OOLABAAEMHX Jalee 3aKOHaMu MaTEepRaJjbHOTO
MPDa .

OnHaKO ecTh OCHOBAHRA YTBEDRIATH, YTO [EePEUNCIEHHNE BWUE MHe—
H7A ABJAKTCA, C ONHOM cropoHw, Kpafwpvp, ¢ npyroit - gBHO Hemocta-
TOYHHMP. B camoM nele, TpakTOBKa NparvMaTW4YecKpx ueaeidl Haykm B Oe-
NOM E OTAEJBHEWX €€ HanpasleHmil Kax HepBOOYeDEIHWX B eIRHCTBEHHWX,
2 HE KOHEYEWX, HEMMHYEeMO ODRBOLAT X TOMY, YTO COOCTBEHHC [IO3HAHHE
NPPPOIM OTOLBRraeTCs Ha BTODOA nnad pip CERMAETCA BOBCE, B DE3YLib-
Tare 94ero g NpFKAGIEWEe NOCTVEZSHRA OKA3WBAWTCA LHOBEPXHOCTHHMA R
cnysafmma. HAK NOKA3WBAST OIONT, HARCOJpUME NPEKTAUECKME DEe3yJbTa-
TH JlexaT HA CTHKE #ayK, NoJygeHre BX TpaCyeT r3ydyeHns oliacTel,
Ka3eJoch G4, HE PMepupX OTHONEHAA K NOCTaBAEHHOU nprriannofl sama-
ve. Tarm4 00pa3cM, pEEJIpHAS MaKCHMallbHaA MpRKNALEAf OTA4ua HEYKA
HAXONETCA B OpOTRBOpEURM ¢ abconpryaaunell prem CHCTPOro NONYYEHRA
OPRKAGIHOIO pe3ysbTard.

MaTeMaTRSecKoe KOAMYeCTBERHO—GY HKLOHANbHOE onucakne apncHri
OKasNBaeTCH [ONE3HsM, g B pige clyuaes » HEOOXOIuvHM yCROBZEM 10—
NYUEHNA OPRKRGIHWX De3yapTaToB, 4 Taxye NPEICKA3aHRA HOEWX teK-
T0B 7 £BacHnit. ONHAKO, YYRTHBaA OECKOReSHoe pasHoodpalre KadvecTs
B CBOWCTE KEmIOrO MaTeppalbHOrO TEnd, MOXHO YTEEPKIaTh, 4TO Jdoe
MaTEMaTRIECKOE ONpCaHMe ecTh BECHMA Y3KOe ¥ O/CCTODOHHee OoTospa-

XeHRre peanprofl HeCTEWTEABHOCTH. lIpr 3TOM!
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I. Her npraxo® rapanTum B TOM, 4TO MUTEMATAYECKas B3UBHCHMOCTb
OTPAXaeT BCE CYUNECTBEHHNE CTODOHW ABAEHHS;

2. Her rapanTpm, 4TO NOCTAHOBKA HOBHX DKCIEDUMENTOB BWABUT
KaKAe-a100 HOBWE CTODOHW fiBjleHnfl, MO0 camMu NOCTUIOBKA HOBUX DH—
CIIEDFMEHTOB ONPPAETCH HA TE Xe MATEeMUlRUCCKUE 3QBWCAMOCTM, Cael0-
BATEABHO, OTHOCMTCA K TOH Xe y3Kolt oGaacTu gwaenait, r3 KuTopoit
BHTEKAECT R CaM MOAYYEHHWH paHee "3akoH". TawkuM oGpusom, "3ukoH"
BCE BpeMa noirsepxnaercaA. BufiTe ®e 3a pavkm naltgensoro "sakona"
OPaKTRYECKA 4pe3BWY&iHO TPYAHO, TAK K4K MUMCK HOBUX ofnacrel OKa—
3WB&ETCA Clyuaftnuv, g oxpnaeMuil De3yALTAT ~ HEONNENeNSHHM,

Kak yxasan JIx.K.Maxcrean [2, c. II] , MareMaTeyeckmne Gopryan
€CTh De3yNbTAT YIPOUEHAA DeallbHNX ABJGHUH, & WCIOAb30BaYRE MaTe-
MATRYECKRX GOpMyJ, HE MOAKPeIUVIEHHWX ¢M3MdYeCKkWy NDCHCTABNSHNAMNA,
IPRBOIAT K TOMy, 4TO "...MH COBEpUBHHO TepseM K3 BuIy OCBACHAE-
Mye ABJEHRA ¥ NOTOMy HE MOXEM [IPMATH K CONEe WRpPOKOMY UpencTaBie—
rAR 00 mX BHYyTpedde# CBA3M, XOTS ¥ MOXEM [IDENBYIMCARTL CAEACTBRA
F3 JaHHHNX SaKOHOB".

Taxpv o0pa3oM, HR NPAKASLHAA, HM ONRCATEAbHad CTODOHW HE MOIyT
ABJNATHCA TIEBHWMEA LEJNAMA eCTECTBO3HAHMA.

TaxoR nenbbw LA €CTECTBO3HAHEA BOOSUE B {M3PKRM, B YaCTHOCTR, HA
BCEX JTallaX P YPOBHEAX D&3BATHA MOXET ABWTHECA BCKPWTHE NPEPOIH AB-
nesn#, TO €CTH BCKPWTEE BHYTDEHHEIO MeXaHmM3Ma fBJeHn{t, aHann3 Mpu-
YRHHO-CJENCTBEHHYX OTHOWEHPH MerIy MaTEpRAaNbHWMA OCD&30BAHMRMA,
JUACTBYOLYMR B R3yYaeMyx ABJAEeHRAX W 3PIeKTaX M Ha OCHOBE R3yUEHAS
MeXaHER3Ma OTIENBEWX fBAcHRi mpencraBieHme o0WPX IJAA BCeX ABIEHMi
3aKOROMEpHOCTER. BCKpwTHE 3Twx CBASEd ¥ OTHOWEHRA NO3BOZLAET NPOR3-
BECTH HEOOXOAPMOS OmmcaHWe maydaevux sBaeHud n JaTh vM 0JbsCHEHne
— BYZeJRTh B3apMolelcTBymIme 4aCT® m LpPOCAeIMTh RX B3amMonelicTaHe.
HOpp 3TOM MOTYT OHTH YYTEHW OCJACTH PaCOPOCTPAHEHUA MONYUEHHHX Ma-
TEMuTHIECKRX 3gBRCEMOCTEH, OmpeiesieHH OrDaHMuYeHnd PaclIDOCTPaHEHNA
palnesryx 3axoHoMepHocTelt m copMyAMpOBaHW NONyiieHHwe IPRONRZeHRA.
3TO LACT BO3MOKHOCTH NP HEOGXOLKMOGTH YyTOYHUTH INONYUSHHWE 3EBHCH-
MocTHa.

C npyro# cropoEd, 3HaHEe BHYTDEHHErO Mexawnsva ssieHnl, wx cym-
HOCTR NOZBOJAET HOAYYRTE NpRKIANFWe pEe3yJbTATH Oojee NOnHO, 4deM
PR OLDAHRYEHRR 33JAY¥ TOABKO MPRKAAIHWMN DE3YAbTATUMR. Taxam 00—
pasoM, KK C TOYKK 3PEHRA (CJYTeHHA UKCTO NPURIALHNX pe3ynLTaToB,
TaK W C TOYKM 3PEHRA NOJNYYERMA MaTEMUTHYECKOr'O ONNCAHHA H3YyucHMe
BHYTDPEHHMX MEXaHW3MOB ABNEHMA, NX CYWECTB& SBAAETCA LAABHNM Ha-

Op&BJEHBEM DA3BUTRA HayK.
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BurBaeH7e BHYTPEHHETO MCXAHE3MA JCONX SBACKAN BOBMOXIO Amlb B
TOV Clydyae, eCARr 32 CBA3AMR ¥ BIAMMONEHCTBRAMA MATEDRUIBHUY 00—
pasoBasnil, yYacTBYWUMX B HAEX, OPMBHAETCA IPMALMNI HPRYMHHOCTA.
[ockoneky nposBaeHpre ¢Uapueckry ABASHRAR €CTb CAENCTLHE BHY TPEHHARX
NPOLECCOB, 33YACTYO HEOUYTAMWX HA ILOCTHIHYTOM YDOBHE DUIRRTHA -
3PKR, TC Npm3daHre q}ama ODPRUNHHOCTY BMEEeT [IDUHIIPIINLI YO 3HaYcHUe,
P30 3apaiee Ha BCEX BTanax NO3HaHWS YTHEDRIEET HAMMupe BHYTPEHEero
Mexanm3va asnaesnit p MPRHUMIIRAARHYI0 BO3MOXHCCTEL ero DUACKDHT A .

Uenecoo0pa3ko B CBA3R C 3THM BCIOMHATL CJAEIYKNEE YTBCPKICHME
®.38renbca:

"Ho rxe Ha nOBepXHOCTE NPORCXOMMT RIPa CAyuas, TaM CaMa 9Ta Ciy—
YaHOCTh OKaR’WBEETCH NCIYMHEHHO! BHYTDEHHUM CKDHTWM 3&8K0oHaM. Bce
Ieno B TOM, 4TOOM OTKDPNTH 3TR 3&KOHW" [3, c. 306] .

B sacrosnee Bpeva onHAKO ropasno dolee WrpOXO DAaclpOCTPEHEeHa
OPOTFBONONORHAS TOYKA 3DEHRA, MOJATAiad yCTpORCTBO MHpa WHIETep-
MEHRDOB&HRYM, % TEM CAVHM HaKJ&ANWBaWIad NPEHIRIVAABRHE OTpaHRYeHRS
H2 BO3MOXHOCTH €r0 M3yYeHEA ¥ MO3HAHMA.

ViseecTrwit nprHuRO HeonpefeneHnocTw [efisencepra /"npyHumn mHze-—
TEPMPHEPOB&HHOCTR", 0O Bupaxesmo J.boMa/ npmsen ¢E3MKOB X BHBOLY,
YTO B ACCJENOBaHMAX, [POBEHEHKYX H& KBAHTOBOMEXGHPYECKOM ypcBHe,
TOYHEE, HA YPOBHE IEAEHAA vaTepmw Ha "aneMeHTapHWe" UYACTHMUH Beme-
CTBa HDEMIRIRANBLHO HE MOTYT OHTE HaWIeHW TOYHNE NPRUMHHHE 3BKOHW
IEeTalBHOI0 LOOBENEHP TAKUX PHIMBAIYAJBLHWA CRCTEM M 4YTO, TaKmM 00—
pazoM, HEOGXOOWMO OTKA3AThCA B &TOMHON 00nacTE OT NPRUNMHHOCTE Kak
TakoBo#. CnexmyeT GTMETRTB, 9T0 3TPM PAKTRUSCKM CTABUTCA Japrep B
BO3MOXHOCTE NO3HAHEA MATEPEM B 3aKOHOMeDHOCTE! peanbroro Mupa.

OosroMy psan BeXyiirX ¢E3PKOB HE COIJACEH C NDHHINIRALBHEM RELE-
TEDMEHR3MOM, DaCCMATpRBAs ClydafHOCTh KaK CJEeNCTBRE HeyueTa 00b~
eXTFBHO cymecTByoimx gaxTopoB. Tax, [.Bow B padore "lipuaunrocTs
p cayualfiaocTs B coppevennolt ¢mamke” [4] yKasuBaer, 9TO B BKC-
NepFMEHTaX BCErNa NPRCYTCTBYeT pAN HeCYmECTBEHHWX HeyuTeHHWwX gax-
TODOB, MCKAXADWRY PE3YJABTaTH, 4TO B NDOABJAETCH Kak CHAYYalHOCTEH.
Orzako clefyer OoTMeTRTh, 910 J.DBOM yxasan Avlb K4 OOHY, CYOBEKTR-~
BHyO CTODOHY NpoAsierms clyualtzocry. He MeHee BaXHOK ABRAETCA
BTODafd, OCBEKTHBHAA CTODOHA, CBA3&HHAA C TeM, YTO M1 NPOABIEHAA
atpexTa Ha ypCBHE MEKpPONpoLecca HECOXOLgMO NOCTATOYHOE HAKOINEHHE
pavieneHslt Ha ypoBHE MRKponpouecca. [JawHoe 0CCTOATENLCTEO CBASAHO
CO BCAKOI'C PGAA KBAHTUBYMA P NPCKDETHHMM IIpoLeccaMms, CO BCAKOTO
DOl HEAMHENHOCTAME, 30HAMM HEUYBCTBPTEJBHOCTR 1 OCDaTHWMW CBASA-
MP BHYTPEHHRX DEryJATOPOB £BRERRH m T.m. XopomumM npuMepoM ABAA-
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erca 00pa3oBaHme BMXpedt B MOTOKE XAUKGCTR: BUXDM HAYRHAOT OGDABOBH-
BAThCA, TOABKO HAUWHAESL C HEKOTOPOIO COOTHOTEHNE MENIY CKODOCTHY,
pPa3MepaMp TeJa m BA3KOCTBO CPENN, T4K Ha3wBaevoro uucna Peltnoabgca.

Ilpy Bcem 3TOM mpOTeKaHRe BCEX NPOLECGOB HA BCEX YPOBHAX OGLEK—
TEBHO HC B3&BMCET OT {@KTa HaO/KWIASMOCTH. ['3MeppTeNbHas ke TexHuka
B CIJy CBOEro HECOBEPUEHCTBA CNOCO0Ka CYyneCTDBEeNHU MCKABNThL DE3YJb-
T&TH, €CAN Be NPRHATH COOTBETCTByIIWME MEpH, NO3TOMY BUOLD W3Mepp—
TEABHNX CPEeICTB BCErda MONKEH lIDOM3BOLWTLCA ¢ UcoGOod THaTenBHUGTED,
YTOOH NCKAXEHHA B PA3MEDEHMAIX HE OKA3alWCh Cyl.eCTBEHHWMH.

B ¢BA3N C H3NOREHHWM 3a1&4Y8 [POHWKHOBEHPA BO BHYTPEHHNA MEYUHMIM
ADJeHE) Ha rayCPHHWX YPOBHAX CBA3&HA, C OJHOK CTUDOHW, C &H&AN3OM
BO3MORENX MDWUMH HAOJAKNAEVNX ABJEHAR B yYCTOM BCEX (AKTOpPOB, OKda-
34BERXCA CyMecTBEHHWME LA »3yYae™oro npouecca p nocraieqduott uean
KCCAENOBAHMA, C IPYTOR CTOPOHW - C CTHCK&HMEM HOBWX METONOB H3Mepe-
HRA /NO3HEHRA/, ONEDUPYHIIEX KBAHTIEMRA W ITVCKDET&MA JIDYIOro yPOUBHA,
BO3MOXHO, HOBOU fmamdeckolt npuposH.

V'3 pm3noxeHROf NO3MUMA BHTEKAET NPRHLKNMANEHAR BO3MORHOCTE E3y—
YeHUS BHYTPEHHMX MEX&HR3MOB ABJEHm{l HA AJOM yDOBHE LEACHPRA MATESDHRE.

\lpr3rarpe ¢axTa OPRUEZHHOCTHR, [O3BOJAR PACKDWTL MEXGHU3M ABJEHZA,
CTABMT BONPOC OO 2JEMEHTADHWX BlauMolefcTBpsX BHYTDR ABJEHMA. I3TH
gJeMeHTapHANe B3apmonefcTBRA MOIYT NDOKWCXONMTH MEXNY B3apMoleHcTBy~-
OUMPMA 3JEMEHTEM) TOJBKO 4Yepe3 HelOCPeICTBEHHOE CONDMKOCHOBEHEE B
o¢meit Touke NpocTpaHcTBa, Oyib TO IpAMOE COyIApeHMS 4acTpull RIA B3a-
woneifcTBre WACTRLY C Oolem. [aBHO OTBEpPrHYTHA Oppuaupn "nefcripd
#a paccrosHma" /mactio in distance”/, ponpasymesanuuit B3aponeiicr-
BRE IBYX B3JEMEHTOB Yepe3 [ycToe IPOCTPEHCTBO, [PRELRIRANBHO HE MO-
KeT paCKpuTh MexaHm3va fBACHRA pMeHHO NOTOMy, 4YTO NOApasyMeBaeT
CyHEeCTBOBEHRE [IYCTOrQ MPOCTPAACTBA MEENY BIapMOLEACTBYOURME 3JEMEH—
Tavp.

Kammoe sneMesTapHOe B3amMojefcTBge ABNAETCS CAELCTBHEM IDYIoro
BJEMEHTADHOrO B3agmoneftcIBmA M, B CBOY Oyepelb, BWCTYNAeT NPRUAHOR
[OCJeIyDHETa B3aRMONeACTBRAA APYIrX 9JeMenTOB. TaxM o0pasoM, mMe-
eTcA HeENpepuBHas Lelib NDPUYIHE B CRELCTBYA.

lpr3Hanye HENDEDHBHOCTY NPWUMHHO-CAGNCTBEHHWX Lenelt coONTai
nogpasyvesaer, BOOOUE I'OBOPA, eauHul BHyTpesHml Mexarpyam y BCeX
BJIEMEHTAPHNX SENEHRE » paapMoneficTBuit, BO BCAKOM caydae, HE WCKIo-
q4eT TEKOrO MexadHmaMa. VHTepecHo oTveryTh, 4TC KCTODRA NOKA3HWBAaCT,
KaK, HECMOTDA Ha BO3PacTaimee Y»e/o PasHOOOPaBdHWX ABNEHRA P, Kasa-
JOCh 64, BO3PACTANLY BO3MOXHOCTEL DA3MHOXCHMA BapMAHTOB MEXaRM3MOB
ABJEHRN, Ha caMowm [eJe B [pouecce PajzBRTWA ecTecTLo3naHus, No
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xpafkne?t mepe, nOcnrexHre IB2 BEKA [eN NPOLECC COKDAmeHps upcaa
9TZX BapratiToB.

PuTepecHo 3aMeTrTh, HalpmMep, 4r0 B 1822 rony dypme Buckazancd
cleqyoupgM o0pasomM:

"...Ho xax OW BCEOUBEMMOURMR HR .OWIM MEXAHWUCCKRE TEOPHH, OHA
HEKAK HE MpRMEHRMH K TellnoBwM ofdexram. lenno NprHUIIeXpT K 0CO-
OOMy pa3pany ABacrmit, KOTOPHE He MOTYT OWTh OOTACHEHW 3aKOHaMM
IBuReHPs » pasHosecma™ [ 5] .

A yxe B 1868 r., TO ccTh 46 NeT CNycTA [OC/AE BUCKa3WBaHWA XK.
¢ypee Ji.Boapirianom [6,7] OWJI0 NOKA3&HO, YTO TelloBOe IBRMXEHNE
€CTh PA3HOBMUHOCTh MEXAHRYECKOI'0 IBHXEHUA.

3TOT MpouEecC COKPAEeHAA YMCA4 PA3HOBMAHCOCTER B3amMomgeihcTnni
NPONOAKIETCH. B HacTOAMEEe BPEMA OHO CBENSHO K YEeTHDPEM - ANRPHOMY
CWIBHOMY, fIepHOMY cJaldoMy, BJEKTDPOMATHMTHOMY W IPUBMTALZOHROMY.
UIH&KO NOPY.3HAKPRE 34MKHYTOCTR NDHYMHHO-CAENCTBEHHWX Lene#t B ¢ e X
codurrt NpMBOIRT K BWBOLY, YTO B OCHOBE 3TPX YETWpEX Baapuomelhcr-
BR#t TOZEeH pMeTh MecTo enmuuft mpolecc.

[prrupOrgnbHaad BO3MOXHOCTb BCKDHTKA BHYTDEHHEIO MEX&aHn3Ma 48—
nespdt MOReT OuTh pE2IR30BaHa pas3arurwMp nytaMe. Oipr n3 noyreld -
METOXL NPEeLAOREHMA CJAyYalHuX [ROOTE3, CASACTBUS N3 KOTODHX [IDOBE-
PARTCA M CONOCTABNADTCA C PEaNbHHMP COONTRAMM. STM IHIOTE3H MOTYT
HOCRTh &0CTpaxkTHO-MaTeMarndecksfl xapaxkTep, & MOIYT ¥METh ¥ XapaK-
Tep Ke4yecTBesHyl. B KA4YeCTBe [pAMEpa MORHO NDMBECTR ypaBHedre Upe-—
OPErepa, COCTE&BAEHHOE aGCTDaKkTHO, HO fAaBliee CHEKTD pemweHn#t, Mpr-
TOINHMX J PECCMOTPEHMA ABAEHRE MPKPCOMEpa, BIOJHE YIUBAETBOPATEJb—
HO COBINENALWPX C NPAKTAYECKEMY HaluanneHnavp. LpyreM npamepoM ABAs-
eTcA TEOpPRsS OTHOCRTENBHOCTR, [C3BOJRBIAA HE TOJBKO COMCATE HEKOTO~
pye M3BECTHWE ABACHAS, HO Jaxe ¥ [PEICHA3aTh HEKOTODHE HOBHE.

HecvOTps Ha BHENHWK [PPBIEKATENLHCCTHL JgHHOTO METOLA, OH B DpAne
clly9aeR yBOILRT B CTODOHY OT DEaiEBHOR HelcTBRTENRHOCTE.

B camom rene, npom3BOABHAA IRIIOTE34, [OAOKEHHEA B OCHOBY B3yue-
upa spaedplt, macT CTOAL ®e OPOR3BOARHY® cmcTemy caencTsuit. Ora
CHefCTBRA CTOAb E& cAyyaliHo MOIyT COBNACTH C HEKOTODWMM R3BECTHH-
MP ABICHRAMZ, CO3J4E BHEdY4T]eHKE NPaBICHONOCHOCTH. (NHEKO HET Hi-
KaKO{t yBEpEeHHOCTR, YTO STM CJELCTBUA COB&IYT C ADYImMR faxramnm
HetCTERTENEHOCTR, eNe He OPKPHTHME. UTKDHTHE X€ 3THX HOBHX (AKTOB
OyneT 3aTpyIHEHO B TO! Mepe, B KakOX 3&BCeBalullad DPU3HaHME TRIOTE3A
OKEReTCA HEeCOCTOATENBHON LA ¥X NpercKa3aHud.

[IocKONBKY KamI0e 4aCTHOe ARJEHME MORET GHTL OCBACHEHO HE OINHMM,
a MHOTHME CLOCOOaMp, TO M Tpyloa Y&CTHWX SBJEHrd MOXeT ONTh YIOB-
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JEeTBOPRTEABHO yAOKEHA B JIGOS KONPYECTRO OGOSMANTAX BX TWHoTe:

B Teopnil. ClenoBaTenbHO, NMYTh CPABHEHWS CAEJNCTBAA m»3 rrhnortes u
TEOpPt MOKET OuTh M MOJE3EH B KAKWX-TO CAYYaX, ONHAKO coBepien—
HO HenOoCTaTOYEH.

PaceMoTpeHre cymecTREHHNX CTOPOH MEXAHW3VOB ARJEHRA MOXET npo-
PCTEKaTE TONBXO P3 NMpefcTaBJjenpit 08 wx oGMHOCTRM, 4TO Tpedyer of-
HOBPEMEHHOI'O PACCMOTDEHAR BCEX M3BECTHWX ABAEHM p PUABNEHRH WX
o0max yepr. CUNHAKO R IIPM BTOM BO3MOKHO MONYYEHME ANCOM0 4ucaa Te-
OpRlt, HamppMep, B3ARMHO MCKANYAKMMX DY IPYyra MATEPRAINCTUYEC—
KAX P TeonormyeckuX Ttecprmi. [locaennme, KuaK p3BECTHO, BCE OOBICHA-
0T Haar4ypem Bucilel BOoan. CnegoBeTesbHO, AR LOCTDOEHNA 000GHA-
e TEOpEM IOJKHM OYTb KpoMe SBJASHMIL YYTCHW ¥ NOJOASHPA LNAJICKTA-
YECKOI'0 MaTepraiin3Ma, K KOTOPHWM H4IO JOTHOCHTBLCA KAK K SKCHEeprMeH-
T&JABHO [IPOBEPEHHWM (aKTaM, OTDgXaiumM Hanrcojee odunme CTOPOHN pe-
alBHOrO Mppa. B TEOpRRE, KpOMe TOrO, JONLKHW OMT» HaMedueHw ee I'pa-
HALN ¥ BO3MOXHOCTHM HOCJAeAyWNerc yTouyHeHms. Teopud HOJEHE MCXO~
IPTH B3 KGUECTBEHHWX [pelNCcTaBleHufl, NONKPENNeHHNX KOAMYECTBEHHO—
§yHKUPOHANBHNMA ONWCAHUAMHA, LODH BTOM KaUECTBEHHWE IPEICTABIEHRAA
OO3BCAST HAWTR I'paHPUM ¥ LOMYCTAMNE YNPOmEeHps ¢yHKUKOHANBHO— KONR—
9eCTBEeHHHX onucaHait,

GheLyer OTMErmTh, 9TO KARIWA NpeiMeT ¥ Kamwlice ABJEHWE MMET
CECKOHEYHOE 9nClo CTODOH R, CJAEHNOBATEABHO, NOJHOCTH® MOIYT CHTH
ONACARH JARIb OECKOHEYHWM YUCJOM YpPaBHEHRA ¢ OECKOHEUHWM UupCJicM
wnesoB. Taxmm cGpasom, JpCoe [ealsHOoe MareMaTHYeckoe onmcadne
OpemveTa PR SBAEHRA HOCRT 4acTryHwi, NproarxeHHw# xarpaxrep, OX-
BATHBAWHEEA JRMOb HEKOTOPHE CTOPOHW peimera piy KMCCNENOBAHHOIO fB-
JEHRA, OPB 5TOM Laxe He BCErIs CYMEeCTBEHHYe LA [UCTanleHHOft 1ean
neeneropaHrs. Orcona cienyeT, 4TO NpPeICTasledue O J1ndoM MpelIMere
A O ANCOM ABNCHRRE MOLYT R LOJUKHW HENLEPWBHO YTOYHATHCH, MOLKHY
YTOUHATLCA M PA3BMBATHCA MOLEAR, KX fpelcTasisiKil.e, COOTBETGTBEH-
HO MOI'YT M LONXHY YTOUHATHCA R MaTEMATWYECKME 38BPCHMOCTH, OIRCH-
BamIYe STR MOLENE. YRCJO TakwX npulayzesnit m yTouHeHuA CECKOHEYHO.

Ipennaraevwit Metold, MCX0LATRA n3 OFBLEKTMBHOR MaTeprallbHOCTR AB-~
aeHpft, B3 IPHYMHAOCTHK BCEX ABJAEHMA Ha BCEX yPOBHAX [ENEHUA MATEDHH,
¥3 OpEeICTaBACHM! O eIMHCTBE BCEX ABNEHMA NDRPONN M O HEOOXOMKMO-
CTR NOCAENOBaTENBHOr0 NPHOALXEeHns MOoxened onncanni x peanpHol
neACTBATEABLHOCTR, HE MpejcTaBsader cOCo# 4yero-ro 0coG0 HOBOro, &
ABAAEGTCA OCHYHWM METOIOM MATEPRANMCTRYECKCH TEOpuy nosHavpd. Vmes-
HO 9TOT METOL MOXeT MO3BOAMMTH [OCTPOKTE 000Clgilyl TEOpRio Belecr-
Ba, B3amvomelcrenht r Qusrueckux abneHni.
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2.2. da3puecKpe MHBADMAHTH.

[Ipexne 4em npmcTynaTh K PACCMOTPEKPO OTIENEHNX fRAewnt m px
COBOKYIHOCTR, HEOOXOHLMMO onpenennT e @HBH‘{QCKHG PHBAPPAHTH — Be-
JEGVHN, (W3RYECKR HEM3VEeRHWe INA BCeX YCJOBRY u sBaeHpi.

Kax msBecrHo, pesyabTaTOM NGOLO BKCIEPAMCHTA ABAALTCH COOT—
HOTEeHmI MexXny ¢R3MIECKRMM BEARYMHAMA. B 3aBRCEMOCTE OT TOrO, Ka-
K#€ p3 3ITEX BEeNMUYPH FBINTCA BAR NPRHATH OOCTOSHHUME, HEIABACH-
MHMR PHBAPRARTaMY, OCTAJBHHE BEAAUMHW, CBA3EHHHE C NEDBHMY COOT-
HOLEHMAMA, NONYYEHHYMH B SKCOSPRMCHTE, OK43WBARTCA [1€pPeMeNHLMA.,

B rexOTOpHX CcAyv¥asX BWBOIW B3 NOMOGHWX COOTROWEHRN OKA3WBAWTCH
CTOJE BaxywMy, YTO OKABWBAKT CYMECTBEHHOE BO3NENCTBHE WA pa3Bm-
TRE BCETO CCTECTBO3HAHRA.

Tax, B pesyiprare SKCIEPRMEHTOB MO ONPEAECHHH MACCH GaCTRLH
Opr OPRONMESHAP €€ CKOPDOCTH K CKODOCTH CReTa MoAydaeTcd CAOKHEA
3&ERCHMOCTD, CBA3HBANIAA HAUDAREHHOCTH NOAA KOH(EHCATODPA U Ha-
[IPIXEHHOCTE MalHMTHOIO [OAA, YEpe3 KOTOPHE NpPONeTAeT JY&CTRLA, C
€€ 3upANOM, CKOPOCTI0 MOAETA, PAIMYCOM KDPMBR3HN TDAGKTODRR X
vaccolt [8, c. 175] . lppHATHEE B KA4ECTBE RHBAPPANTOB BEARIMH Ha-
nparesgocTe! none#t p 3apAna 9ACTYUN NPRBOAMT K BHBOZY 0C maMeHuym-
BOCT® MacCH. OOHGKO, @CAR  CURTATh MHBAPRAHTOM MACCY, TO T4 XK€ 3a-
BUCEMOCTE MOEET OWTh BRHTEDIPEeTHPOBAHA K4K OCHapYyREHME 34BRCEMOCTR
BELRYRHW 34pAla OT CKOPOCTA, HA YTO OWIO ykasaHo B.bywem [9] .
YapTuBasg, 4TO Op¥ OpERCJPXEHMA CKODOCTY Y&ACTMUW K CXODOCTE CBETa -
CKOpPOCTZ DACIpOCTpaHeHEd 2JEKTPHYECKOro IMoad B3anvogelicTBre MerRLy
gacTuuef ® LOJeM IOAEHO YMEHBUETECA /IO aH&IOLM¥ C DOTOPOM &CHH-
XDOHHOI'O HIBEraTeld, IJBURymeMcs B OeryumeM MarHuTHOM Ione/, TO Ta
E2 38BPCEMOCTDH [OJAXHE TPAKTOBATHCA KAK 3aBMCKMOCTE KOs@PrpuBeHTa
BaapMoneftcTBnA MeXNy 3&pAXeHHOM yacrpled u OOREM OpK HEN3MEHHOCTR
¢ 3apana, ¥ MaccH. MoryT OuTh B EHWE WHTEDODETALMA 5TOA 3aBUCAMO—
cTh.

V3 B3JOREHHOTO BMIHO, 9YTO K BwOODy HHBUDRAHTOB HYXHO OTHOCATE—
cA ¢ GOJbwO# OCTOPOEHOCTEN. B CBA3E C BO3MORHOCTLY IPOK3BOJA B
BROOpE MHBEDRAHTOB HEOOXOAmva paspa00TKa MeTOLOJNOrKYECKEX OCHOB
IAHHOT'O BONPOCA. PAcCMOTDEM OCHOBHHME TPeCCBGHMA, NPSILABILAEMHE
K ofmeM Q23WIECKEM RHBapR4HTaM.

OueBRrIHO, YTO Ha POAb 00mmx R3rYECKAX WHBAPUAHTOB MOIYT Ipe-
TEHROBATEL JARrIp Takne GE3pdeckze BENMUNHEH, KOTOPHE [PRCYUR adco~
JEYTHO BCEM (QM3MYECKEM ABJEHRAM ¥ TaK WA pHade NPOABAROTCA Cyule-
CTBeRHIM 0Cpa3oM B JIOGMX (OpMAX CTpOeHEA MATEpHM Ha a0doM ee
yboBHE npe JOCYX Bpiax BaamMogeicrspii. OTH BEAWUMEH JNOAXHW [PH-
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CYTCTBOBATH Ha YPOBHE [LEJNEHAA MaTEPWR Ha NPEAMETH N BEWecTBa, Ha
MOMEXYJH, &TOMH, 3/IEMEHTADHHE YaCTPLUH, 4 Takye HA YPOBHE miader,
3Be3qL, ranakTpk ¥ Bcenennolt B uesnoM. 310 Tpedosamme HeoOxoxnvo,
TaK KaK OCHOBO! KAXIOr0 MAKPOODOUEcca SBAAETCH COOTBETCTBYGUAM
Mekporponecc, o0ycnaBauBaliinll COOOR 3aKOHOMEDHOCTR MAKpPOIDOLecca.
ExpHCTBO mpMpOIN 3acTaBAAET B LAS MUKDOMMpA, B iAf MEKDOMUADE MC—
KaTp OCMRE RHEADRAHTH, OTHOCATENBHO KOTODHX W MOKHO OUGHMBATEH Jpy—
THe BEARYRHW, OPHCYTCTByWIme B lpoueccax, SBAEKUAX M DKCHCLCHMEHTaX.

JTOT ODOAXON 32CT&BJAET MCKATDH, TAKPM 00pa3oM, ofime ¢m3pueckne
KHBGDPAHTH TOJBKO CPERP BEAMYRH, CYMECTBYWIMX Ha JAKIOM YDOBHE Ma-—
TEPPR B CYMECTBEHHWX IJA NROWX fBJAERRd.

C srmx nosmumit TaRaf BenpymHa, HANDEMED, KeK ajeKrpuyuecknit 3a-
PAX, He MOXeT BNCTYNATh B KAUuecTBE OOLEro Qu3MYecKOor'o mHBapmaHTra,
OOCKOJBKY 3Ta KATEeropmf, pPEeaibHO CYMECTBYOWAS B MEKDOMEDE, HE IpO-
ABJAETCA CYMECTBEHHNM OCDA3OM Hg YPCBHE LC/AEHMST MATEepPPM Hy MOJEKy=—
JH, BemecTBa, 3Be3qW, IalaKTHKHM. BO BCAKOM cAydae, Halu4pe 34rLAI0B
Ha doJiee BWCOKOW CTYNEeHR OpraHm3alpy Marep#m, HEXeNn 3JeMeHTapHWe
QACTPUH, HECYWHEeCTBEHHH IMA MHOIMX POopM maTepuy, $WsmUecKHX sBAeHKA
g B3apmoneicramit. Mano toro, maxe Ha ypOBHE 2JEMEHTADHYX YACTRIL
KaTEeroprg 9JAeKTpPrIECKOT0 3apfa He BCErna prpacT CymMEeCTBeHHY® DOAE,
OOCKOJBKY EMEDTCA 4YacTHOM, § KOTODWX 3apdil OTCYyTCIBYeT.

o TeM me NpEYPHAM B KauecTBe O0MMX QRr3mYECKRX KHBADMAHTOB HE
MOIYT BWCTYNATH X&PAKTEDRCTRKE OTHENBHHX PU3MYSCHUX SBJIEHRA pnam oT—
LenpEuX GopM MaTepry, HANpPPMeD, XapaxTeprcTrKy §OTOHOB cBeTa /00—
CTOSHCTBO dopvw GOTOHEE, HOCTOSHCTBO CKODOCTR er'o IBBREHMA, OpAMO-—
JREEe#HOCTE PaCnpOCTpaHeHEa A T.0./.

PaccmaTpreas Hardolee OCTME XGDAXKTEPRCTRKR MATEpPRE HA JUOSHX
YDOBRAX ee NeneHnf, MOZEO yTBEDRIATE, YTO IAA BCEX 3TUX ypoBHEH
IMEEeTCE TOJABKO yeTHwpe NeRCTBHTENBHO OOMAX $M3MUECKHX KATEIODHR.
STEMA KQTeropasMp ABJANTCA:

COGCTBEHHO MAaTeped,

— OpPOCTPAHCTBO;

- Bpemd;

- IBREEHRe MaTeprnp B IPOCTPAHCTEE B BO BpEMEHH.

B camom pmene, 0 A0COM NPOUCXONANEM SIBAEFKR MOXHO COBODHTEH TOMNB—
KO B CBASE ¢ TeM, YTO ITO fBJEHRe NPOMCXOLXT C MaTepmel, & HE He-
3aBACAMO OT Hee, B OPOCTPAHCTEE @ BO BPeMeHd, 4YTO caMo no cede yxe

03HAYGET IBMEEHRE MATEDHN.
LOCKONBKY KATErODER MaTepRm, NDCCTPaHCTBA, BPEMEHM M OBRXEHPA
cOpéBelI¥BY Ha BCEX YDOBHAX NENSHMA MATepmy, HadrHas OT Bcenenyoft
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B LlesoM R KOHYad 3JIeMeHTApHWMR Y4CTRLAMP, HET HMKAKOTO OCHOBAHWA
CYMTATh, YTO Ha YPCBHE IEJNEHMS MATepwn, -0OJNee TJyOOKOM, ueM "sie—
MEHTapHHE" 4ACTRUN BEMECTBR, BTR KATETOPHA OKEXYTCA HECHpPABEIN-
BHMR.

flBnaace xaTeropmAMR OSWMME K BeeX ypoBuel wmatepmp, codcr-
BEHHO MaTepmd, NPOCTPAHCTBO, BPEMA K IBMACHWE MOIYT BWCTYNaTh B
K&9eCTBEe I'JIaBHAWX ¢P3MUYECKAX BMABADRAHTOB, HO IJA WX RCHOONL3CBANRA
B DEaNnbHyX 34BRCAMOCTAX HYKHH COOTBETCTBYONME MEpW - eNRHMUY R3—
MepEHRA. B KayecTBe EIRHALl ESMEDEHJA MOTYT OWTH B3ATH EIUHKLN CO~
OTBETCTByURX (U3RYECKMX BeARdpH. Halppvep, B KauecTBE Mepu BpeMe-
HR BHCTYNAET eIMENLE M3MEepEeHMmA BDEMeHn - CEeKyRIa. B kxavecTse Mepw
NPOCTPAHCTBA BHCTYOAET eARHPLR LJARHW P ee NLOW3BOJHWE — Mepw IUio—
wane u odveva. CnpaBenlnpBOCTE BwWOOpA 3TAX BENWUMH B KAYECTBE Mep
BpPEMEHy B [ODOCTDPEHCTBA MOLTBEPRIEHA BCEM OOWTOM ECTECTBO3NAHPA.
910 KacaeTcd MeD KOJRYeCTEA MATEPYP ¥ IOBUREHPS, TO 3MPCHL HEOSXOLR—
MH IONOJHPATENEBHWE OT'OBOPDKH.

[Ipsvio# mepw KOJNMYECTBA MaTepeP IO HACTOAMEro BNEMEHR He Hallme-
ro. Kocpenmoft, rO cTporo nponopuroxaibHo@l Mepolt Konxuecrsa MaTepmm
B KJBCCHFUECKO! pm3mre cupmranachk macca. Teopmd oTHOCRTEABAOCTH,
BHeCd MOHATHE "R3MEeHYEBOCTR" MACCH CO CKODOCTHO, TEM caMusM [OocTa-
BEAA NOL COMEEHHMe BO3MOXHOCTH MCHOAB3OBAHEA MACCH KaK MEpH KOJApde—
cTBa Martepnm.

Hy®H0 OTVETATh, 4YTO HECMOTDA Ha TO, YTO Macca MOKET ABMTHCHA
TOABKO KOC3EHHOE Mepof xOnprdecTBa MATEDRMM R, B OPRHUMIE, MORET
OHTEL CBA34HA C KOARYECTBOM MATEDRM HE npavoll, a QyHKUAOHARLHON
32BECEMOCTBYD, B KOTODYW BOKUYT @ Ipyrze BEAEYMHH, BEPOATHOCTH TO—
TO, 4YTO Macca ABAAETCA MHBADPREGKTHOM Mepoll KoanuecTBa MaTepum, T.€.
CTDOTO OPONOPURONANbEA KOJARYECTEY MATEPMR TOPas10 BHLUE, YeM Bepo-
ATHOCTE TOTO, UTO B DACCMOTDSHHOM B Hauase pasiena LDEMEDE p3ve-
peHnA MaccH IBMxymelcs YaCTRIH MHB&DMAHTHW B3&wMoleficTBUA 3apana
C BNEKTPRYECKPM p ATHRTHYME NIONAME, RCITONL3YEVHME B 3KCHEUHMEHTE.

B ceMoM fFese, CKOPOCThE CBETa €CTh CKODOCTH PaCNpOCTDAHEHnRA 3Je—
KTPOMATHETHOTO N0Af. 3apAl MMeeT BJEKTPRYECKyl IPrpofy . ipnonpse-
ERE CKGDOCTHM 3apARSHHON YACTUY K CKODOCTH PACIODOCTPAHEHRA Cal,
BO3IENCTBYMINX Ha HEe, & MATHHTHASA » SJEKTDRUECKAs HAlPAXEHHOCTE
ABAAOTCA CRISME, BO3nellCTBYWGHME HA 3apAlN, HEMHAYEMO IDREENET K
RSMEHEHRD BeJndssy B3apMoicicreud. Ecam On uyacTkUg nvena CKOpocTs,
DABHY®D CKOpOCTR CBeTa, B8JEKTPHYecKoe moxe, IO kpaftue# mepe, Halupa-
BAEHHOE BIOAD TPAEKTOPEE YACTRUH, BOOGNE HE MOrao OH BAKATE Ha HEGE.
CeNoBATENBHO, B3amMomeficTBie 3apaAna ¥ HalpAxenHocTel NpR IBHMEHRD
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YACTRIN L O 1 X H O O w T b Heamuelnw, Uro xacaercs BO3IeH~
CTBEA H& M&CCy, TO HENOCPCACTBEHHOIO BO3LEHCTBMA AJEKTPOMATHAT-
HOPo Moja Ha MAcCy B0 HACTORErO BpeMeHnm He mafgero. Mano Toro,
P3BECTHAA R OKCHEPUMEHTANBHO HOLTBEDKIENE CTPOras HLOMGPUAOHUNE~
HOCTE MEXIy IPABUTAUROHHOM M MHepTHOM Maccamm. A W3BECTHO, uTO
PPABATAUNOHHNE B3aMMONEHCTBAE OTANYANTCA RO BEMMYEHE OT 3]8KTPO—
MarHPTHHX H& MHOI'O MOPAIKOB. JTO O3HAY&ET, YTC IPABUTALAOHHOE
B3arMORENCTBAE, & CIENOBATENABHO, M MACCA MENT ADYIYR dn3puecKyn
ocHosy. Takmm oSpascM, oxmmaTh, UTO MAcca UACTWIH MERFeTCH 0O
Mepe TUPRSARREHRA CKOPOCTR YacTAUN K CKOPOCTH PACNIPOCTpPUHEHRs
SJAEKTPOMATHATHOTO IOAA, BOOJe Io0ps, HET OCHOBuHmY. Ecap xe Ta-
KOE m3vMeHeHme I NIPORCXOLRT /YTO HE BHTEKAET M3 ONWCAHHOIO BHIE
OmHTa, HO MOXeT CNTh NMPOBEPEHO APYTMM CLOCOGOM, Halpmvep, ompege—
JE€HPEM KRHEeTrYECKOR! SHEPI'MR OCTAHABAMBAEGMOR 4acTmily/, TO 3TV MO~
RET OpOm30¥TE T O 1 b K O 3& CUET NMPHCOSLPHEHMT K 4acTpie maTe—
p2R cpely OKPyZamMero 4acTriy HpocTpaHCTBA.

Hnnaacek xockeHroft Mepoft KOnFUCCTBa MATEDYW, RHepTHAd Maccea,
Kax Mepa, LoArHa o0NanaTh MeTOLMUeCKyMit MOrpeuHocTaMm. Momuo
IpeanocsoxnTh, XOTH O HMPEHUANEANBHO, YTO BO3IMOXKHW YCACBMSA, IIPE
KOTODYX OJHO A TO Ee KOARUSCTBO MaTepmy OyAeT oCAsIaTh B pa3an-—
YHHX YCJAOBRAX pasardHolt muepTHOR /rem Cosee rpaBmraurosfolt/ mac—
coft.

U0 KacaeTcA MepW IBUXESHEA, TO 3/€Ch M3BECTHYW Taxue Tpalriin-
OHFHE MEpPH, HAK KOAMMeCTBO IBREEHRA /HENpaBMIABHO HA3YBAEMOE PM-
oyarncom/ ¥ BHEPrms, MHOLOKPATHO HOATBEPRIEHHWE DKCIEDPMEHTANBHO
R cOpeBeLikBye LIS BCex mpossiesuft m BaarmogeficTBult ¢ yderoM, ec—
TECTBEHHO, SABLEHRH, NDOMCXOLALEX HA BCEX YDOBHAX JelCHRA MATEDPNR.
iUpcasnenpe TO¥ map MHOYU MEDH B TOM PR RHOM ABJCHEA 34BYCAT OT
XapakTepa fBREHUA.

Heo6xoammo oTMEeTETE OOHO Baxdelmee cBOYCTBO KEB&SPRAHTHHX Be-
JAVIPH. HBAAACE M3HAYEABHHME, BSTH BEAMYPHH CTPOTO MNOMURHAKTCA [pa-
BRAAM SINPTUBHOCTP. OO 3TRX BEeARUYZHAX HEAL3A POBOPATL KEK O BeW—
gpHax geapHedHwX, TaK KaK PMEHHO OTHOCHTEABHO HRX IOJLKHW IIDORCXO—
IONTEH K3MEDEHZE M OLEHKA BCEX OCTANEHHMX BEJMuZH. CneqoBarelsHo,
PaccMaTpABasd ECKDABJEHME Jyuya CBeTa BOMMRR TPaBUTAIKORHHX MAace,
HEJb3d I'CBOPATHL O "KpuBR3re" OPOCTPAHCTBA, & HYXHO DACCMATDRBATH
¢mapuecket Dpouece MCKPFBACHRA TPAEGKTODAA QOTOHOB CBETA [OX BO3-
IefCTBrEM IDABUTALME WIA B DE3YJALTATE APYTHX APOLECCOB.

Henp3s DORODUTH O 3&GMKHYTOCTR NPOCTPAHCTRA, CCHIAAChL HA Napa-
noxcw Onpdepca # 3eimrepa, & HYAHO CKATh HeyureHHHe fmazuecxne
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TNPOLECCH: B TEX DHCCYRNCHRAX, KOTOPWE NPWBENY K NOABJEHRO MAapa—
JCKCOB P KOTODHE HOCAT &OCTPAKTHO-MATEMATRYECKM!t Xapaxrep gpie-
HPST DACCMOTPEHW H& CaMoM NPRMATRBHOM YDOBHE, XOTA lIpupoia Miodo-
TO fBJACHPA CYMECTEEHHO CJOXHEE.

Henp3d roBOPATH O LBCKPETHOCT® (DOCTPAHCTBA M BPEMEHR Ra ypo-
BHE MRKDOMPp2, TAK XaK JRCKPETHOCTH JCO) BEARYNHY MOXET GWThL Of—
peresesa T 0 4 b K O OTHOCRTEJABHO LDYroit avanoroeoil BeimdypHy p
I odmett mHBAPMAHTHON BEJARYRHY, ABJMONENCA MCXOOHOM 118 BCEX Oc—
TaNbHWX, HE MOXeT CymecTBOBATh [PUKURIPSALHO.

[IpocTpaHcTBO B BPEMA BHCTYNANT HADALY C MATEpWeR! KaK OGBEKTEB-
Hye KaTeropny, HE 3aBRCALNE HA OT HA8KVX YCJIOBEX M HM OT KaKyX fB-
JeRm B HAX OPOKHCXOIAWRX, BCRAY B (PODMYJbLHWX 3aBRCHMCCTHAX BTH Be-
JFIPHN MOTYT BHCTYHATh TOJBKO KaK QPIYMEHTH ¥ HUKOTIQ He MOTYyT AB-
JATECA GYHKIRAMR 9ero OH TO KR Owno. ClAefoBaTERnHC, MCI0Ab30BaHRE
OpRELMNOB QF&JeKTRYECKOTO MATEepRasif3Ma Ha BCEX yPOBHAX ¢nm3nYecKoro
no3sadps HER3GeXHO OPPBOIRT K IBKJIALNOBOMY I[IPOCTDPAHCTBY B ONHOH&—
OpaBieHHOMY HelpDEePHBAEMOMY BPEMEHZ Kak (yHIaMeHTy JAnCoif Teopmm.

Bo pcex ouymasx xaxymmxcs "HeapreliHocTe#" npocTpascTRa M BpeMe-
HE HYRHEO RCKaTh IJIYOFHAWE NDOLIECCH, HOPORCXOIAMRE B MRKDOMPDE, B
TOM 9BCJE 7 HA VDOBHAX NENEHRA MaTepmp OoJee IAyCOKRX, 4eM NeJeHZe
Ha "aaeMeHTapHwe" 4acTPLH BEMecTB&,

Hanrupe o8MEX M3MYECKRAX RHBAPRAYTOB IIA BCeX ypoBiel mesnesps
M&GTEDHM M CYHECTBOBSHHME HENpEepHBHOA LEeLR NPUUMHHO-CAENCIBEHHHX OT-
HOmEHR MEFIy UACTHHME ABJAEHOAMMA, TaKZe OXBATHBaXUE} BCE ypDOBHH
neleHpsa MaTeppe, 3aCTaBjfeT O0lMarath, YTO Ha BCEX YDOBHAX NENEHHEA
MAaTepry LOJUKHH JAefCTBOBATL ONHE # Te e NPRHURIORGNBHHE (Rr3nyecKue
38KOHW B YTO HEKAGKMX OCOGHX 3&KOHCB IJA ABJEHMA MBKpOMUpA HE Ccywe—
cTEyeT. UTcia BHTEKAeT 0cO50e IHOCEONOrMYecKoe 2HadeHme aHanormi
MexIy SBJEHRAMP Makpo B MEKDOMEDE.

Apramiickrit ¢pespx Ax.Panet /1842 -~ I9I9/, npmiaBaa BOOpocaM apa-
lorelt g DOJOOEA B (R3NUECKMX ABNEHRAX ocodoe 3HayeHue, IOBODHA IO
3TOMy OOBOJY:

"] 4acTO yIMBAANCH TOMy HE3HAUMTENBHOMY BHEMUHED, KOTOPOE yhe-
JAAEeTCs BEAPKOMY OpRHUEOY "HOxoOma” Laxe cO CTOPOHH KDYIHHX Y4eHHX.
Hepenko chydaercd, 4TO DPEBYJBTATH KDPCHOTIARBHX nccaelorannil npenon-
HOCATCA KakK BHOBEL OTKpwTHe "3aKOHW", KOTOPHE TeM HE MEHee MOXHO
GWI0 HONYYMTH SIDHODEO B TEUEHAE HECKONBHEX MAHYT".
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2.3. [lyTH BCKDYTAA BHYTDEEHEX MEXAHH3MOB ABAeHAN.

llpn paccMoTpenum myreft BCKPNTHA BHYTPEHHRX MEXGHRIMOB SBACHMH
BC3HRKEET HEKOTOpas NPVHURNWANEBHEA TPYNHOCTH, CBABAKHES C TEM, yTo
KONMJEeCTBO CBOWCTE y KAWIOTO ABJAEHRA ¥ ¥ KAXIOIO ePO 3ACMEHTA, TaK
X& HaK § y Kamiloro BiAa R KaXIOA ¢opvy MaTepum, B UPMHLKIR, GECKO-
HEYHC BeApKO. UJO3TOMY OCOUEHHO BaXHHM ABJIAETCH BwiCAEHME B3 oGuel
COBOKYIHOCTR CBOHCTB TAKMAX, KOTODHE ABJIASKTCA CYWECTBEHHNMM JAH [I0-
CTaBJEHHOR 3a0a4n. UpR STOM HEOSXOLIMO ONHOBPEMEHHO ONpENEeNATE OT-
HOWIEHRE K OTOpACHBAEMWM CBONCTBaM, OOCKOABKY HEY4YeT PX BeleT K
TPOCEOJIOTRYECKOMY yrnpomeHnw §OpM mMarepur n sBaeHnl.

BONMpOCH METONONOIMA YIPOMEHRS NPEIMATOB RCCACNOBAHMY HEOXHOKDa-
THO D&CCMATPAMBaAnCh B JmTepatype. Kprrepri "npocToTH" 4Y4CTO WMCIONL-
30BaNCS RCCJENOBATENAMM KAK OLMH B3 OCHOBHWX &PLYMEHTOB IpM BHOODE
To#t mar meoft Teopmm. IosToMy HE IaHHOM acrleKTe UeaecOoCpa3HO 0CTa—
HOBATHECA HAeTanbRee.

B Hexoropyx padoTax, Hanprmep, B [IO] UpennaraeTcs B KadecTBe
KpnTEPEA MCTRHHOCTM npr Bwoope To#t mam RHOH Teoperyueckol cmcrewy
PCOONB30BATH "PHIYKTMBHY®O NDOCTOTY, KPRTEDREM TOCASHEEH BWCTyl&eT
MHBAPNAGenEHOCTE CRCTEMY”, TO €CTh CrelyeT NPenuouMTaTs Ty CHCTevy
nperncrasnednt, "...NOCWAKR ROTOPOM ocTANTCA MABAPRANTHUMA OTHOCR—
TeABHEO GOJee mPPOKGH rpynmm nopecdpasosadri’. ClefyeTr OnEaxo BO3-—
DA3RTh, 9YTO LOCKROALKY C&dA IDyIIH NPEOoCpazoBaHpii OTDPEX4nT YPOBEHb
JOCTHTHYyTEX 3Harp# B OOGA3&4TEALHO, B DTOM CMHCJAE, OZHOCTODOHHR, HOO-
IOGHW [ONXOL HEVAHyemO HOCPT CyOBeKTeBHuMl XxapawrTep.

[Ipennouyrexge Solee OPOCTOrO OyTH MOXET 2aCTABATH RCCAEHOBATENA
B KOHSYHOM pTOTe OTONTR OT NEepBOHAYAIBHOM IeaM ~ [DOWCKOB MCTHHHW.
Halppmep, CYTEeCTBEHHO Opolle OTWCKaHms BHYTPEHHMX MEXAKRSMOB AEJe-
HER adcTparmpoRaThCA OT HHMX, OPRIETH MATEVATHMUECKOMY ONUCAHRD ca-
MOCTOATENEHOE 3Haserpe, YTO NOprEENeT, B KOHIE KUHLOB, K TOMY, MTO
38 YCTRHHWE OEepERUHWE OPENCTEBACHMA HAUHYT OPRUHZMATbCH 1€, KOTODHE
Eapbonee yLOORY B MaTeMmaTRYeckow oTwomenpu. K coxanesuwo, MMEHHO
78K B MPORCXOINT LOCTATOYHO d&cTo.

Tax Haswbaewyll, "HOpPHLRED IPOCTOTH" 3&94CTYIH OKa3WBAETCA POCTO—
o MaTemMaTRYeCKON, RTHOpRpywnel pealbHyo @u3uvyecKyn KapTaHy MRDA.

K Kaxp™ J2JeKEM [OCAENCTBRAM MOXET NODUBECTH MOLOOHWR nuaxox sm-
IH0 Ha HpwMepe BuckasupaHud J.Maxa. UTBepras nOHATAE KOIARIECTBA
varepry, Max np:sHaeT "NOHATHE MECCH K&K MATEMATHYECKOH BeEJMURHAN,
VIOBIETBODANME! HEKOTOPHM ypaBHEHRAM reopeTudeCcKOf Pu3mkm, 4TO
BecspMa yLOGHO A Hayxs" [8, c. 98-99; I0] , ro ecTs
mMacca 3Lech BYCTYNaeT He Kak OCBEKTyBHEA DEANBHOCTH, 4 K&K Hexnld
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"yOOCHYR" KOSPIPLREHT B ypaBHEHMAX, pacCMaTPRBAEMWX WCCJIeoBaTeNeM,
A.Dfnareftn omuer [II, c. 20I] : “ilonatwa » OTHOUEHPR, B 0COGEH—
HOCTR CyMECTBCBAHME DealbHHX OCBEKTOB, K BOOGIE I'OBODH, CYNeCTBOBA~
HAe "pealbHOro Mmpa” O N paB L A& HHW TOABKO B ToOM Mepe
/KypceB Hawt - B.A./, B KakKo} OHM CB13GHN C Y Yy BCTB € HH N M B
BOCHDPpRATRAMRA, MERLY KOTODWMA OHR OGPAsylnT MUCNEHHYD
CBASb. ...0nHa m3 Coapums 3acayr Kaira cocromT B TOM, YTO OH [IOK&-
3an 0ECCMHCIEGHHOCTb YTBEDKIEHRA O DEAABHOCTR BHEWHEro “mpa des
sroft mosnapaemocTH”. "...leabD Haykm ABAseTCR, ¢ OAROH CTOPOHHW, BO3-
MOFHO OO7ee NMOJHOE MO3HAHAE CBASR MEXIY UYYBCTBSHHWME BOCHPEATRAMA
B PX COBOKYOHOCTR 1, C APyro#f CTCpDOHW, NOCTMEEHAe &TON Ilenm nyTem
OpRMEHEHRA MRHEMyMa NEpBRuHwX OOHATHHA w-cooTHowenm# /no6uBarce, Ha-
CKOJBKO 3TC BO3MOMHC, JOT'HYECKOTO ENMHCTBE B KapTAHE “Apa, T.e.
CTDEMACH K MRHPMYMY JIOPPYECKAX 3JeMeHTOB/.”

Hyxso ormetnTs, uTO aad A.DitmurefHa kpmrepmit 0pOCTOTH ONA [IDAMKM
DYKOBOMCTBOM K HeiicTemo. Kax yxe ynmovpnanoch Bwme, B padore "Ilpax-
UPD OTHOCRTENBHOCTR M ero chenctsms” [I2] Ofmureldn, orveuas, uro
ANl paspemeRms NPOTMBOpPEdRd BHNBOIOB DE3YJNBTATOB 3KCIEPPMEHTOB PR30
» Malixenscoga BOSMOXHH IBE TRICTE3H:

I. 3¢PD NOAHOCTEHW HEIOIBUXEH;

2. a(PDp yeneraeTcA IBexymeitca marepmeff, HO OH IBRRETCA CO CKOPO—
CTED, OTARTHOY OT CKOPOCTR IBRYEHPH MATEpRR
npuer nafee:

"PazppTPre BTOpC# rmnoresy TpedyeT BBENCHNA KAKRY-ARJO M1pelnono—
XeHEH OTHOCPTENBAO CBA3R MEXIy 3PApOM B IOBMXyeitca mareppeft. Hep-
BaA Xe BO3MOXHOCTE O Y € H B D DO CTa /Kypems Han - B.A./ #
LA ee pa3BETHA Ha OCHOBe Teopun MaKcBesula Ee TpedyeTcA Hukaxoh
IonoNHRTeAbHO! IrOOTe3N, MOrymedl OCNORHHTH OCHOBW Teopuu”.

310 nonoxeHme NPEBENO J¥HUTeHHa K OTKu3Y OT Sgupa.

Ceftuac MOEHO TOABKO ranaTh, K K&KEM OH BwBOIaM mpuuen dirmrely,
ecap Gu OH He co6ia3spicd "HpocToTOA™ MepBoro ICROReHmsT, a mccne-
JoBal On BTOopoe "Cozee cAOxHOe". BO BCAKOM Clydae ACHO, 4TO HA O
KaxoM OTKAa3e OT EMpa 37€ch OPAHUMNRZAlBHO HE MOIN0 miTH peus. Cue-
OOBaHEe E€ NEPBOMY IHOJOEEHMD 3&CT&BMN0 SlHHurellsa NOTPATATE MHOTO
BpeveHR Ha GeCILIONHWe NONWTKM Ha 9TCM OyTA NOCTPOUTE eNRHYD TCOPHD
noas.

V3 HPZBENEHHWX ODEMEPOE BRIHO, YTO [POM3BOJ B [DUMEHGHHH "prH-
LEele OPOCTOTH" MORET EMETh JEJleKO uayune nocaenctsmd. C Ipyroft
CTOPOHY, DACCMOTPEHRE MATEDRM ¥ ABAEHMA BO BCEH COBOKYIHUCTE RX
CBORCTE HEBO3MOXHO, TAK KaK, KAK yxe yLUOMPHANOCh, YACAO CBOWCTE
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N0GOr'0 MATEPRESBHOIO 00BbeKTa GECKOHEYHO. OTaia CTHHOBPTCA OYeBRUI~
HO{t METONOJOrIECKAS BARHOCTDH UOINHEMAEMOTO BOLpOCA.

J1A TOTO 4TOOW ONPEeNeaNTh, KEKMM 06pu30M BHIEAATEH CYMNECTBEHHHE
CTOPOHN LDEIMEeTOB ¥ ABJEHR! B OTPRABTPOBWPATH HECyNECTBeHHwe, ie-
J1€COOCPABHO PACCMOTPETE 3TOT BOMPOC B MCTOPRYECKOM ACHEKTE.

B §raocogckolt anrTepaType cuuraercs, 4TO TPeCOBAHNA AHENN3A CY-
JecTBa IPUPONHHX f£BJAEHAN BrepsBwe Owam BuABHEYTH Panecom YMpneTckpw.
Ecam no daneca Opepona paccMATPHBANACE KAK HEUTO elmmoe, To Janec
B 3TOM eNVHCTBE YCMOTDER HANNUME MHOTEX pasiawunfl, umepumx oSuyn
NepBOOCHOBY. TakpM o0pasoM, danec yxasas Ha CAOXHOCTH IPEPOAH C
OIHO® CTOPOHW, C Ipyroit - yKasal OpWHLURIALILHOE HaNpaBleHne aHanp-
38 OPUPONHYX FABJACHAY - Ha MYTAX W3WCKaHpA Hekcell oduef nepBOOCHOBH
(138, c. 777 .

dosxe dvmemoxa /490 - 430 r. 40 H.3./ UPERJNOKWL B KayecTBe Takol
[IePBOOCHOBY 4YeTHpe TTXRR" - 3eMlp, BOLy, BO3LYyX A OrOHb, yKa3&as,
qro AndoR mpemver m ARCoe ABJEHME COCTOAT M3 KOMOMHALIMR 3THX Y€TH-
pex crexnit.

Mhenp Svmenokaa CymecTBEHHO INyCxe, YeM 3TO OOWYHO [pefcTaBider—
CA MCTOPRKAaM. B camom Jelle, €CiAm NOHEMATDH RCIONb3YEMNE OMIENOKJIOM
ODOHATAA CTAXRA HECKONBXKO mmpe, Hanpwmep "sevud” - TBEDOL /TBCpHOe
cocTogHMe/, "BOUA" - KEOKOCTB, "BO3ZyX" - ras, a "OroWp" - sEeprad,
70 My §AKTHYCCKR CTANKMBEEMCA C YIOMAHAKMEM TPEX OCHOBHWX COCTOAHR
MATEDEE — TBEDM'M, RpIKPM p rascodpaskwy m npreyzeft et sneprmm. Hy-
XH0 OTMEeTHTH OJHOBPEMEHHO, RTO He IPRIAHAE KaxooMy M3 3THX COCTOof-
"elt KaKpeX-1y00 JONOJHATENBHWX CBOMCTE 03H3YaeT, YTO BBEJeHHYe M-
nemoxaoM "cTexpr" TONDA3YMEBAIRCE 3NEMEHTADHWMM B cBoed ocROBe, Fa-
LEeNCHAUMA eNMHCTBEeHHYM KadeCTBOM.

Pa3BuTEe B CpPEIHRE BeKa aJXPMiR OOCTABMIO BOIODOC O ADYTOlt CHCTe-
Me DJEMEHTOB, M3 KOTODWX COCTOAT BCE TEA2. Duap Buiesies "BemecTBa)
B YACTHOCTM, MET&MIN, CEpa i PRI JIPYI'MX, KAXIOe m3 KOTOpHX OWIC Ha-
LeJeHo orpanmyeHHol!l rpyimoft Kavecrs. Mues renesuca BewWecTB, BHCKa-
3aHHan P.Dakowom /1214 - I292/ aBarerca, $PaKTMUYECKRM, NOONTKOA cnH~
Te3a CAORHOIO ¥3 NpOCTOro. TaKpM 00pa30M, R Ha DTOM 5Talle DASBATHA
OpencTeBieHpi 0 CTPYKTYPE MATEPRM CAOXHWE BEMeCTBa I01pasyMeBaiTea
COCTOSWAMY 23 [DOCTHX, OCAANAIUAX MUHUMYMOM K&YecTB [I4] .

PasBrTHE YMMAM NpWBENO K OPENCTaBACHm0 O HamMenpueX dacTuue pe-
mecTBa, oCaalanelt BCeMy XpMUUeCKrMp cBoMCrDaMu Hi3HHOTO Bemecrsa.
XOTH OfRUREIBHEE TEPMMH "MOLeKyna" CHA YIaKGHEH MERILYHADOLHHM KOH-
rpeccom B Kapacpys Toapko B I860 r., 3TOT TepMmH B erc ¢axTuyyeckoe
3pauerpe Owl MaBecreH eme Japyaspe /1743 - 1794/, crenanumM, [paB-
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Ia, cledynlee NLR3HAHpe:

"...€CAR HASBAHNEM DAEMEHTA MW XOTUM OGO3HEYKTH NPOCTHE Tena
n HegenpMye MOJLEKYJN, M3 KOTODWX COCTOAT Tead, To Bzgzag_;eponr—
HO, 9TO MW KX HE 3HaeM" [15. c. 59] .

Tem He MeHee, NOrMKa R 30ECH COXPAHAETCA: CACKHWA NpeIMeT — Te—
20 NPEAndNEraeTCR COCTOANMM M3 GONee UPOCTHX — MOJEKyJ. Kpome toro,
BemecTBa, KOTOPHE HE MOLARM OHTh DA3JOKEHM, JlBya3be HasBad [IPOCTH-
MFE, TEM cCavmM NOATBEDAMB OCMHOCTE METOla [IG] .

danpHetiice NPOHPKHOBEHRE BLJAYOEL MATEPHW CBA3EHO ¢ pMeHeM k.
Hdanprona /1766 - 1844/. B padore "Xpvryeckwe snevedts", nexums 18
B ra. IY "Hoewlt Borasn” laasros orweuaer [I17] :

"...A m30pan ca0BO "ATOM" MNA OCO3KEUYCHPS BTRX NEPRAUHNX Yac—
TR, OpPeInouYrTas €ro CJoBaM YacTplUd, MOAEKYA& WIR KeKuv-Jp00 IDy-
TMM yMEHLIATEABEWM HA3BAHMAM NMOTOMY, YTO 3TO CJIOBO KAXETCA MHE
3HAUATENBHO COJee BWPABRTEJBHWM: OHO BRJOUGCT B Celd NpelcTaBieHne
0 EejenpMocTp, 4Yero HeT B OPYIAX oC003HadyeRrmAx".

llanpTon mpemnaraer:

"...BCE aToMy ONHOTO pONa, OE3DE3JNRYHO [NOCTHE MAR CJAORHWE, [OJ-
XHy 00A3aTSABHO PACCMATPMBATECA Kak OQMHAKCBHE Mexrny codolt e gopue,
BRIY 7 BCeM IpyI'PM 0COGErROCTAM".

W xora no3gueftmpe mcCASNOBAHMA [OKasanm, 4TO 3TO HE Tak, HOpel-
creenesre 06 QIRHEKOBOCTH &TOMOB, T.E. METApm3pP4YECKOE O DARMYEHne
cpoficTB, HOOKGAHRE OPOCTOTH BAEMEHTY-KPDIUURKY, B3 KOTOPOT'O COCTOAT
donee CAOEHHE OCPE30BARMA - MOJEKYJW, BemecTBa, TeJa OHAO COEBEpIeH—
HO HEOOXOXMVHM VCJCBREM BOZMOXHOCTR QHANE33a P CRHTE3a MaTEDKR Ha
IIaHROM 3Talle pasEpTPA eCcTecTBO3HAaHPA.

Yerasonernw B mavane XX cToneTps (KT Da3HooOpasmA 2rovoB, Ha-
Jpuape pajyueHpd, RCXOINAMAX B3 HEKOTOPWX B3 HRX, IipeBpameHne aToMOB
OLARX BEMECTB B aToM4 IDYTRX BEUECTD [OK&3&KM, YTO &TOMH HE SABJASOT-
CA IpocTeftnEMEM p HENEARMuME OCpA3CRaHpmsAMu MaTepmn. llpennoxexxas
H.bopom B I9I3 romy MoIeap aTo™a NOSBCAMAA CQOPMYARDOBATH NOHATHE
"3neMeETapHEWX H4CTRU", COCTABAALTREX ATOMW. OJJAEMEHTAPHHM 9ACTALIM
OHAR ODRIFCAHY HECKOJABXO OUPAaHMUYEHHHX CEOACTB, CDSAR KOTODHX OAHKM
¥3 TJABHWX O4la WX HEIeARMOCcTb. LakmM o0pa30M, Ha JaHEOM JTalle pas-
BUTWA aTOMy OHAM [PM3HAHW CJOEHWME 00p&a30BaHyAM#, & BCE AX pa3Ho0S—
pa3ne CORACHANOCH LPOCTHH KOMOMHALAAMY BAEMCHTLDHNX YacTul. U
TOABKO [OPOHZKHOBEHRE BIAYOh &TOMHOTO AlUP&a NOKa3alo, YTO CaMi "3ne-
MEHTEPHHE" JYACTPIUH BOBCE HE ABJAKTCA 3JEMEHTAPHNMU.

llorB0Oji8 BTOI HW3JAOKEHHOMY, MUXHO OTMETH(hb oCuuit MeTojonorHIeCKER
OOAXON X &H&AR3Y CTPYKTYDPH MATEDHR HA BCEX STallaX PA3BRTAS €CTECT-
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BO3HaHRA. OTa METOJOJNOIYA 3aKJOYUETCA B ClelyoleM.

Haxomnenne ¢&KTOB O PUBHOOODA3RR CBOWCTB COPM I HABHWEHRA MATC -
pHE CTaBHT BONPOC O CNORHOCTR yxe MI3YUCHHHX dOpM MaTepyn m 0 Ha-
ApYRR O6IAPX GopM 7 CROUCTB MATEpPURM HA ypOBHE, Z0JEe IYGOKOM.

Str ¢opvu ® cmoffcTBa

&/ OPOCTH B CMHCJE MAJNOTO KOJMYECTBA CYNECTBEHHWX K4YECTH, BM
[pRIACHBAEMHX ;

0/ OPOUCTEKANT M3 GOPM M OCOOEHHOCTER IBLXSHMA MaTeppuu Ha pe—
QuIymeM /cTapueM/ ypPOBHE NENEHWS MaTEpRu;

B/ ABATOTCA Apllb YACTBKY BCEX CBOMCTB MATEDMM HA DACCMATDRBAEMOM
/amueM/ yposge IeNeHRA Marepun. ONiEKO A BHABJASHMS Beell cOBO~
KYIOHOCT® CBOACTB MATEpMM HA HOBOM YDOBHE NENEHMs MATEPNR NaHHHX
OKA3WBAETCA HENOCTATOYHO, NO3TOMY [OIABARUES UMCJIO CBOMCTB 3 Ka-
9EeCTB MaTepmMu Ha STOM HOBOM YDOBHE HENCHRST OTGDECNEBAETCA NO HAaKOo~
[IIEHAST HEOSXOLMMHX JAHHWX.

Ocsoexre mocaegnero arala TpedyeT NEDECMOTPE KCHUEOUMR " 3aeMeH-
TAPHOCTKH" H& LGAHRCGM YPOL™e LEeJIeHMA MaTepur @ AeUlbHENLero IpOHRKHO~
BEHRA BIJYObL MATEDRR.

Hy%rO oTMeTmTBH, YTO HallieERwe H4 KOBOM ypOBHe enenma csoftcTBa
MaTepnmy MOI'YT OWTDL TOABKO CYWECTBEHHWMM, KOO BHIENAKNTCA TOJNBKO Ta-—
KPE M3 HAX, KOTOpHE OOBACHAKT pasHoodpasme JopM § CBOXCTB MaTEpup
v& [penumymeM ypoBHe LeNeHRs. TakuMm o0pasoM, B OTJIAYME OT M3JAOREH-
HOI'O Bulie CYOBEKTMBHOI'O OpemcTaBireHmA o "mpocrore" Assaesuf npm ma3y-
9eHMr CBONCTB MATEDAR HA D&3JARTHWX yPOBHAX KEASGKMA MH MMeeM [eJlo C
JRANSKTRYECKEM OOHATHEM OPOCTOTH.

Hattnenaw% oSamf MeTOZONOTAIECKRM! OPPHLKO HOAXEH OWTh IIDEMEHEH R
B HAcTOAmee BPevH, KOTAa HaXONmAOCh LHOCTATOTHO TanHWX O "cloxHocTn"
"aaeMeHTapHNY" YaCTHL BemecTBa, 00 ux pa3Hoodpas3mm, a Tukke 00 nx
B3aAMHNX CPEBPEIEH7AX, CBRIETENBCTBYOLMX O HAIMUAR Y HAX OOmMEX 3je-
“MeHTOB.

V3 R3J0EEHHOIO BHTEKaeT HEeOOXORWMOCTH aHdan3a [OBEjeHAsA MpU Baa-
pvoIeCTErAX "2NeMEeHTApHNX" TACTHL BeluecTEa, BiY(eJeHpe Ha OCHOBE
2POr0 AHanmza ofmwX JUIA BCEX BRIAEB B3auvoZefcTBril Y2paKTEPRCTRE,
Oprrasre CBORCTB "SAEMEHTEDHOCTM” HODWM G0Jee MEeaKnM 00pa30BAHRMM
MATEpPy, BuBerefze p3 »X CBOWCTB Da3HOOOPA3HWX OPM MX IBI:ZCHEA,
fOCTPOEHYE HE OCHOBE 3THX $OPM BCEX BKIOB B3ayMOAENCTDMA CTAPURX
donM, HaupHEA OT "BJEMEHT&PHWX 42CTiI pemecTra" 1 Koudaa Bceneino#t
B LIeJIOM, 4 Taxxe [pelckasaume HOBWY fABJEHMR o 3¢ exToB, HOIJexannX

SKCHGDMMEHTBJIBHOVI [pOBELKE.
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Tnara 3. Crpoesme a¢wpa.

" CONT IIOKA34RAET, Y20 K HOBuM OTHpPH~
TATM [DEXOLMAM [OYTH WCKIAOYMTENBLHO [OoC~
PELCTBOM KOHKDETHWX MeXaKMYeCKMX [peicTa—
BaeHnlt.

-+. He MOKET Jp @ MOIHUE B N&CTOAIEE Bpe—

MA HallpaBJeHke, OTPRIATEARHO OTHOCAMNEEeCH

K JIOONM CNELRaNbHNM [TPAICTABAEHUAM, Tax

e KaK ¢ [IPU3HAANE KAYECTBEHHO DAa3ANIHHX

BRIOB 3HEPIMM OKanaThCsA WAroM Ha3ax?"
I.Bonprvan  [I] .

"Upn3Hanme 9{upa, B KOTOPOM MOTYT
EMETH MECTO MEeXaHuyeckpe JIBRKEHMA, T.e.
NPOCTPEHCTBEHHNE [I€PEMETIeH A BAEMEHTADHHY
00BemMoB 3TOH "repBoMaTepun”, HENpepHUBHO
3anoJHAKUe! Bce HAWE TPEXMEDHOE MPOCTpaH-
CTBO, CaMO [0 cede He ABJAAETCHS HPA3HAKOM
MEXEHRCTPYECKON TOUKM 3peHpd."

B.®.VMuTkeBny [2] .

3.1, Crpyxrypa »¢moa.

OcHoBHWe cBoficTBa 3¢Rpa Kak MmpoBOR cpelw, ABaawIefcs OCHOBOR
CTPOEHRs BCEX BRIOB BEMECTBA B OTBETCTBEHHON 34 BCE BMION B3&EMO—
LeficTERrA H206XOLPMO BHBOIPTE TOJARKO Ha OCHOBe OCUIAX CBOMCTB peaip—
HOTO MAMpA. YYATHBAA NPM 3TOM, 4TO SIEp OpelnonaraeTcs MppoBoit cpe-
no#t, To ecTh cpemo#t, samonmnspmel BCe NPOCTPAHCTBO, IAA OUPEAENeHAd
ero CeollCTE Kax CDelOH HeoSX0ImMo Npoasanin3npoBaThk Hapdonee xapaK-
TepyNe CBOMcTBa BaKyyMa KOCMAYECKOIO NPOCTDAHCTBA. A yuYBTHBaA, 4TO
SJAEMERTH B3¢rpa CAEeNyeT CUYRTATh ONHOBDEMEHHO 3JIEMEHTAMHA BCEX MATE-
PMaNBEWX OOpa3cBaHRi, B TOM 4pclé HAUMEHBIPX K3 WCCAeNOBAHAWX —
"aneMeHTAPHYX dYacTil” BemecTBa, M OnpenesieHns cBoMcTB 3NEMEHTOB
a)rpa HEOOXONEMO [pPOAHEAW3RPOBATE Hamdonee odume CTOPCHW B3AUMO-
IefictBuft "saemeHTapHyXx wacTyll” BEMECTB&.

[ipr oupexenermn cBoficTB 5¢rpd B3 OCLREX CBOWCTB PeanbHOrO Mmpa
cheryer ydectb, 4TO KaK NPOCTPaHCTEC, TAX B Bpewa SIBAANTCA RHBADR—
auTamMpE, CleroBaTEeNBHO, HEKAKAX OCOCHX CBOICTB HA YJPOBHE MRKDOMRDpA
HE y NPOCTDAHCTB2, HF y BPEMEHM, HR Yy MATEDRE, TUKIC ABnspmeltes
PHBADEAHTOM, HET. A 3TO O3HAYAET, WTIO M HMKAKAX OCOCHX 38KOHOB,
OTARYAKINEX MMKDOMED OT MAKPOMEpa, Taxme OHTH He JOJKHO.

Vi3 BCEro GECKOHeWHOrs DPA3HOOODL3WT CBOKCTE DE&anbHOrO Mupa, B
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OepByw OYepelb HeoSXONmMo y4mTWBATE CBOMCTBA, CRA3&HHWE C nepeja-
4eft dHeprpp B3aMMOILEHCTBHA 7 CO CTPYRTYDHNMEM NDEOSDAIOBAHMAMM Ma-
Tepen.

V'3 NpaKkTRK® ecTECTBO3HAHWA M3BECTHO, YTO KUCMPYECKOE 1IPOCTDaH-
CTBO ABAAETCH W3OTPOUNHWM 10 OTHONUEHUD K DACIpPOCTDPOHEHRIO JOGHX
3HEPreTRUecKRx noaelt » Bo3aMymerutt. V3 3Taro CBOACTRA KOCMPUCCKOLO
NpOCTPAHCTBA Cpa3y Xe BHTEKAeT RM30TPONHOCTE 3anoaxswomelt ero cpeiw,
a TakKke CBOWCTBO 3TOH CpeIN 3alloNHATH €CTECTBEHHNM 0dpa3cM 3TO
NPOCTPEHCTEO (€3 OYyCTCT W OAchoKanmit,

B cawoM nese, B XOCMAYECKOM NPOCTDAHCTBE B CPRNHEM PaBHOMEDHO
BO BCEeX HAllpaBJEHWAX PAClNpOCTPAHATTCA CBCT, DPALMOBOJIHW M PPaBRTa-
LPOHANE [OJAT. 3NIEKTPRYECKUE, MEATHRTHWE B FIEDHNWE [CAA TAaKKe HMKa=-
KOMY Ha{IpaBJEHRN B NPOCTPEHCTBE He OTHANT NPeRnoyTsnms. TaxuM oG-
D&30M, HET HMKAaKOI'0 OCHOBAHRA INPRIRCHBATH NPOCTPRHCTRY, & CRENO-
B&TENBHO u cpele, ero 3sionHfwweit, B OTCYTCTBLE MaTEpEM Kalyw OH
TO HW OWJIO GHB30TPONHOCTD.

OrcyTcTBRE anm30TPONHOCTR B cpeie, anojHanme# xocvuue ckoe
NPOCTPAHCTBO, O3HAYAeT, YTO 3Ta Cpela He MOXCT OWTh HPE XRIKOCTED,
HR TBEpIMM TEJOM, KAK 3TO [Opeanonslafocs MHOIRMA aBTOpaMR paHee,
TaK K4K B yCNOBWAX HEBECOMOCT® RIIKOCTL MOA BO3AeACTBMEM Cull 10—
BEPXHOCTHOT'C HATAKEHRA JOJAXHA cOOPpaThpCA B IApH, YTO [IpUBENo OH
K 00pas3oB2HEK MyCcTOT MExXLy WapaMe, a LA JCOro peanbsHoro dran-
YECKOI'0 TBEDPHOT'0 TEeld XApaKTepHH TE MR RHWE LRCAOKalmn. ¥ To, H
Ipyroe npesenc C4W K HEepPABHOMEDHOMY pachpeleieHmw none#t B BakyyHe.

OnHeko S(Rp MOZET ABJATBCA Ia3COONOCHWM TEJoM, TaK Kak Takoe
TeNo 08nan&eT CBOKCTBOM ecTecTBEHRWM 00pa3oM 3alojHATE BCE MpOCT-
pEHCTBO Je3 MycTOT R Oncaokanmll m maxe yCpelNHATHL CEBOE pachpegee-
HRE, ecap OHO Hodemy JApCO HapyIeHo.

V3 ¢akTa Manoro cOnpoTrBASARA 3IMpe IBRAEHMN TeJ, B YECTHOCTE,
INageT BuTeKaeT, 9WT0 aEmp NoJzeH OCLANATH OTHOCUTENBHO M&NCH IIOT-
HOCTBD P Mano¥ BASKOCTED., Ecim 6w a¢np odnagan COABURAMA CRIAGMA
COENeHAA MeXIy CBOPMM YaCTAMM, OTO CKa3a/l0Ch OH H& IBRUEHKE [Lia-
FeT, ONHAKO 3TOr0 He HadnppaeTcA. I'axomomolHas cpela Xopowo yhoB-—
NeTBOpAeT B IaHroMy TpeCOBAHMK, B OT/NE4Y#Ee, HALDEMED, OT TBEPIOro
Tena,

¥3BecTHWe GONBUME CKOPOCTH PCHPOCTDRHCHMS BOIMyNeHmf# B IpocT-
paHCTBe 3acTaBNANT NONAraTh y agrpa GOABIOYR YUPYIOCTH, YILO M AB-
JFUIOCHL OPRYZHOM TOro, 4TO PAN ABTOPOB DoJaral a¢np TRepnsM TEJICM.
OnEakxo 6oAbIaf. yApPYyIOCTh ¥ADEKTEDHA He TOABKO 1IN TEEPROrd Teha,
a A 1pSOTO GR3PYECKOro Tehd OpE yCJOBAM, YTO 3HEPrad BaamoLel-
crBpfl HOCET peaxTEBFWA XapakTep B He MepexowT I TEmno, TO ecTh
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Cpera ofnan@er MaawMp OOTEPAMA. TpedoBadpaM Gonnmol YOPYrocTH OT~-
BEY4WT F TBEPLOE TEJO, M XRIKOCTh, M ragd.

TaxeM o6pa3oM, M0 COBOKYNHOCTF BCeX TpedoBaHM} HanAywuMM 08pa-
30M CBOHCTBAaM MAKPOMEDA yIOBJETBODAET IasulofofHas cpeja.

PaceMoTpEM HeKoTOpHE X2PaKTEepHWE ABNEHUMS MUKDOMADA M BuTEKA-
Me P3 HAX TPESOBAHRA K BJACMEHTY CPEAW.

Kax mspecTrO, Tak Ha3ypaeMwe "snemenrapuue uyacTriu” BeNECTBA
08nananT CBOMCTBOM BIARMMUTO MPEOSPA3OBAHMA. VISRECTHO BupazeHne,
YTO "n0Cas aJeMeRTapHas YACTRUA COCTORT W3 BCEX OCTAdBRNY". T0
€CThb B PE3YJABTATE B3amMumelcTBna Mexny coGoit aByX mae Gojee uacTmy
MOXET OWTBH NOJNY4UEeH BEcEMa NMPOKMiA CNeKTp ¥acTuy Apyroro Bmua. llpp
9TOM HE CylecTByeT TAKAX "AAEeMEHTAPHWY JacTuL", KOTOpWe He MOrap
Oy OWThb DA3JIOXEHW HA NDYIPe M HE NOAY4alrch OW B DE3YJbTATE Le—
JieHps Ipyrex sacTrid. He cymecTsyer Takse pasfgenbsAwx TpyOn YacTyl,
He DepexoITmX Apyr' B Ipyla. Bce ATO O3HauaeT, 4TO Bce "ajeMeHTap-
HHE YaCTMIN" BEWECTBA COCTOAT M3 OIHAX M TeX xe uuclef, KoTopue &
MOIYT OHTh EDEMEHHO OpPM3HaHW apocTeldumviu, N0 Kpaltreit Mepe 1o oTHO-
IEHED K "BSAEMEHTapHWM dYaCTrlaM" BerecTsa.

Paccmorperpe B3ammoneficTeull wacTry BemectBa npyl ¢ OpyroM, B
pesyibrarte 4ero IOPOECXCLAT NpPeOOpa3cBaHxe GOpM i BPIOB 4YacTill Be-
LECTB&, NOK&3IWBAET, YTO 5TH BRAKMOINEACTENA ABAARNTCA [e3yJLTaToM
MEXaHRUECKOI0 NepeMelleHrsa YACTRI BElecTBa B IpocTpaHcTBe. llpm STHX
B32pMOIeCTBUAX COXDAHAKNTCA BCE MeXaHMUCCKME NapeMeTpw - 3HEPIRd,
PMIOyAbC. Ecap cUMTATh MATEpPRO HEYHRUTOXMMOA, TO mMewanit mecTo B
pALe coylape:mfl gefeKT MAacc MOXeT OWTH OTHECEH 3a CYeT HEPRXOXA
YacTR MATELRM B3 COCTEBa YACTRMII B OKDYRamiyl mx cpely. (CaenoBate-
JbHO, B OCHOBE B3amMoZefcTBmf "asneMEHTADHHX dYACTUL" BemecTBa JEXAT
3aK0HY MEXaHPKH.

YacTe "3JEeMEeHTAPHWX 4YACTHL" BEMEecTRA TAKXE IepeMelanTca B Npo-—
CTpD&HCTBE B COCTABE CAMPX OTHY "BJeMeHTaPHHX YacTHll” BewecTBa.
3T0 yUOpPALOYEeHHOe IBMXEHEE HACJUQNAEMO COBDEMEHHHME R3IMEDPHTEJIBbHW-R
cpencTBamp. locse Xe TOPO Kak YaCTh ME&TEpMM Nepewla #3 cocrasa 4a-
CTRI] B OKPYEalyl cpely, 4T0 HpOABAALTCA KuK JI@LEKT Macc, aTa
qacTh MATEDRM HA COBPEMEHHOM YPOBHE M3MEDRTCABRONA TEXHUKM CTEHO-
prTCA Hexadiniaemofl. [puymuo#t Takolt "sesadnrumaeMocTa" randodes
BEDOATHO ABJAETCA TO, YTO 2T& YacTh MATEPHM Re 06pasyer NpUBHYHYD
EopMy “aseMeHTapHOM YacTPuUH", & CJE0BATENRHO, HaCTH "3JeMeHTap~
HWX YacTpi” BelecTsa, Nepeuemdre B CPENy, He 00aJaior craduneHoR
Jokanpaaupelf. [OCKONLKY Xe OHM LOJKHM yHECTu ¢ COCOf Y&acTb oHep-
THE P FMOyJABCA B LOJKHH, CAELOBATENBHO, HEpeMenaThCh B OpocTpaH—
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CTBE€, OCTAETCA NPENNOJOXMTH, YTO JIBMKEHME WX B LPOCTDAHCTBE meer
BOMHOBO® AR XAOTRUYECKnit xapawTep. Takum 0o0pas3oM, NpencTaBACHRe
00 ampe KaK o ra3onogoCHolt cperne MOXET OHTL OpanaATO 7 Pa OCHOBa-
HAP &HaJn3a NOBENEHRA "3JEMeHTapHuX YacTmu" BEHecTBa LpM KX B3a-
mouefCTBIAX.

Bo3rmKaeT BONPOC, KAKPM Xe 05pa’oM YacThld 9¢HpA MOTAK yiAepsn—
BATBCA B COCT4BE "DIEMENTAPAWX 9acTvl" Bemectsa, ecly Ofrp SBAA-
ercs rasoM? OTBET HA JTOT BONMPOC HECAOREH, €CAN NPEANOACKUTE,YTO
"3NeMERTaDANE YACTMUN" BEWECTBA NPEACTABANKT codoR BMxpeswe o6pa—
30BaAMA 3PNpa, OKDYXEHHWE 3TEM Xe 3LRpOoM.

Paannune yoeabHOM MaccH "BEMEHTADHWX UYacTru” BemecTBa TpesSyer
LONyQIeHPS CHMMAEMCCTH CPERN B MADOKRX Hpexenax, CBONCTBO, KOTODHM
OSNANEET TOABKO Ta30Ioo8Had cpefa. 3HAUMTENBHWE CMJIW P 3HEepPrRn
B3apmoneficTBR MEXDy TENSMR MOTYT ACNTKO OOBACHATHLCH COJAKIFMA I&B—
JAEHRAMA ¥ CRJAMR yIpYroCTH, KOTODWMY JLOJAXHA OCJAALATL cpela.

COBMECTHOE PACCMOTPEHRE BCEX MeDetPCAEHHIY. CBOXCTE [EANBHOTO
MYpa M03BOJAET NPALTH K edMHCTBEHHOMY BHBOLY O TOM, 4TO 3¢¢p -
MHpOBRES cpela, 3al0JHIRlAs BCE NPOCTPAHCTEO, ofrasynuiad BCe BURIH
BeilecTBA B CTBETCTBEHMAR 34 BCE BUAM Blepmonelcreu, npelcrasiseT
coCoft ras. 3TOT I'a3 COCTOMT M3 CYTECTBEHHO (0Jlee MEJKUX MO pasme-—
pam yacTpu, 4eM "sieMeHTEpHWE yYacTHUN" BemecTsa. 3Tk uwacTruM, co—
crTaBisirpe sdEp, lenecoodpa3s’Ho Ha3BaTh TaK, Kak OHR M HA3WBAARCH
B IDEBHOCT¥ lLEMOKDRTOM - amepavm, (y3puecKEMM HeneluMHMR JacTaMK
marepee, NOHMMAA IR 3TOM, YTO CBOMCTBOM HEZEARMOCTH OHE HaleneHH
YCNOBHO, BPEMEHHO IO HaKOIEHRA CBelZeHmit O pasHooOpassm aMepos B
PX BIGEMHWX ODEBPaleHETX M Ipeodpas’oBadyaX.

[lepememeHnst aMepoOB B CPOCTPAHCTBE I WX B3apMHWe COyNapeHmsd 3a-
CTEBNADT IOJ&AraTE, 49TO LIS yYacTell aMepoB Takxe XapPaKTEPEW 3aKOHW
MEXa4YPKH [ YTO Y&CTH &MEpPOB TAKRE 00pasyinr cpely, SalloNHMOOyl Mex-—
aMeproe IPOCTPAKCTBO. JTa Ccpela TGKRE T&30M0700Ha, £€ DJEMEHTH
MeJpde AMEPOB, & CKOPOCTH NepeMeweHns B MPOCTPAHCTBE CYIRECTBEHHO
Bule, YEM CKOpOCTM Nepemewesys aMepop. COBOKYMHOCTE 3TRX HacTil
B NDOCTPAHCTBE NpEeNCTEBIAET cOoCOf "afmp-2", Conee ToHknld, ueMm
"ajpp-1", OOpa3oBarkHft aMepavu. (QHAKO @ &e JIOIMKe, IpAMEHEHHaA
K "simpy-2" 3acTaBideT CUATAThH €TI0 BJIEMEHTH COCTOANMME K3 "afnpa-
-3" p rax no CEeCKOHEYHOCTH.

HeZoCTATOYHOCTD CBEIEHR B HACTOAUEE BDEMA O ChOXCTBAX "aprpa-
-I", koropuft B JanpHeitueMm m3nomeHrp OyAeT H&3WBATHCA NDOCTO "ofu-
poM", BacTasideT B HACTOSmWEe BPeMd OTPERMUNTHCA NOUCHAMA cBoitcTB

TONBKO 3TOrC admpa.
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unpellejenre NpRHLUAORANBINX CBOMCTn adrpa.

%/%| CpoftcTBa peanbHoro Mppa Ceo¥cTBa admpa
I. Maxpomnmop
I.I VrBapranTy BCEX ¢M3UUECKEX Yupapmanty iwpa - ma-

ABAeHnit - mMaTepmsa, OpOCTpaH-
CTBO, BpeMd, NBPKCHRE.
V30TponKOCTE XapaKTepr-
CTRK BemecTna m noaelt B
npocTpascTBe.

Manoe CONPOTHBAEHME NBURE-
HPR TEA,

Boarzme cropocrm pacnpo-
CTpaHerRprs Bi3amvoneicTnei.

1.2

1.3

I.4]

Tepnast, IIPOCTPAHCTBO,
BpEMA, IBRKCHUE,
EcTecrBenroe 3anoxe-
HPE 3LRPOM NDOCTPAHCTBA
6e3 nycroT I arcaoxannit.
Yanue ONOTHOCTE B BA3-
KOCTh.
Boapnas ynpyrocrs.

2.
2.1I.| BzapmHoe mpeBparieRRe BCEX
" aneMeHTapHYX dacTrL” Beme—
cTBA.

YcnoBne B3apMHWX OpeBpa-
mesn# ycroltumpux "3aneMeHTap-
HHX 92CTRU" - B3aEMHYE COYy=—
hapeﬁnﬁ ¢ COXpaHeHHeM MeXa-
HPYSCKMX I8PEMeTpOB IBMESHII
SHEDTVPE B PMIyJbca.
YIrepszfve MaTEPMm B Ope-
menax yCTOAUVBHX " aJeMeHTap—
liwx gacTry” BewecTs&.

2.2.

2.4 Pasanupe yIeabAHX DIAOT-—
HocTe} "ajeMeHTapHWX dacTau”

REWmeCTBa.

MprkDOMPED

BoawvoxuocTs odpasosa--
HRA DA3ARYHMX CTDYKTYD.

dneMeHTH afMpa ITONKHW
o6ecOeunBaTh BO3MORHOCTD
B3apMHWX cOylIaperm¥ ¢ co-
XpareHneM MEXaHPUECKHX
N4PEMETPOB IBPXEHRA —
SHEPIAR M yMIYJAbca.

Haunupe GOpM IBMKEHNA,
ofecleunsapX yIepraHune
Appa B COCTaBe MaTepraib-
HYX 00pa30BaHnil.

CraMaeMocTh agppa B ulR-
PORVX npelelax.

Busoauxa

Aup ~ rascHofodHOE TENO CO
CBOACTEEMY DEalbHOI'O rasa.
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3.2. (Openenerpe YyvCleHrHX 3Haueupi LapsMeTpoB 3dppa.

Ivciernde 3uayeHrs 04DaMeTDOB aGPpa B CKCNOBEMHOM NPOCTPEKCT—
Be K&K OSHYHOI'O BA3KOI'O CRPMEEMOI0 I'a3a MOTIYyT OWTH OIpeIelleHH Ha
CCHOREHPR DBKCIEPPMEHTEIBHHX TAHAHX, X&DGKTEpH3yW X Te PAP MHHE
¢y3pdeckpe npoueccd C yHETOM 3¢PDONPuUaMPYecKryX LpencTaBiennit o
Cy!WROCTE B3TRX NPOLEeCcCoB. 1lOCKOLbKY ¥3pYecCKRe ABJeRyda B GolbinH-
CTBE CEOEM PCCJeJ0BaHH B 3eMHAX YCAOBWAX, MOXHO I'OBOPWTH O 3Haue-
HPAX NapamMeTpoB 3GRpa JpWb B OPOCTPAHCTBE, HENOCPEICTBEHHO OKPy—
Xzionem 3emMan, DacNPOCTPEHAA WX Ha gpyrne ofaacTr Bcenewrolt armb
10 Mepe yTOUHEHm JCJACBEA colepxanpd 3yMpa B 3TPX odnacrax.liapa-
MeTpH 3§Ppa TaKpe, Kak IUIOTWOCTh, IaBJAEHMe, Tevepatypa p T.I,
MOTYT B IpYrvX odnacgsx Bcenewuo# cymecTBEeHHO OTARYATHCA OT Dapa-
“MeTpOB 3}rpa B OKOJ03eMHOM NpocTpaHcTBe, (00 3TRX OTAPUKAX MOKHO
B LOPpHLple CyArThb H4 OCHOBE BHE3EMHHX PCCAEIOBaHyi, &cTDOHOMpYE—
CKPX HAOnKmeHuwd p T.I. LapavMeTpd 3¢Ppa BHYTDM BeuecTBa Takxe OTAp- .
YaTCA CYLECTBEHHO OT [apaMeTpoB 3GFpa B BakyyMme. lakmM o0pasoMm,
B JaHHOM pa3Iese BHUYPCAROTCA APIb HGpaMeTpH aiypa B CBOSOIHOM OT
BelieCTBa OKOJ03EMHOM NIPOCTDEHCTBE.,

[noTHOCTE.

( IICTHOCTR 3irpa MCEHO CYIMTH [0 €xeroIRoMy nprpanedrn 3emneft
cBoeit Maccu 3a cueTr HOrJaoHeEys ew 3(Ppa PKPYXawwmero MnpocTpaHCTha,
BH3BAHHOI'O TALOTEHEREM /cM. TA. 3 "1 paBUTALYOHHHE B3amMoneAcTBpa”/.
Hak p3BecTHO, exeroiHoe NDrpateHme paapyca 3eMip CocTaBlAeT @

e 1,110 %mron T = 3,49- 10710 7L

Jonaras, 4TO yieabHasd Macca 3ewip OCT&eTCA OOCTOAHEOA i paBroft
,P.; =9, 5'103}(?-"‘!_3,

N0J4raR THKXe, YTo Kak ¥ BCAKoe Tejo 3¢pp, He npeTepnesapzvit anma-

GaTrYecKMX paveHeHpld DamaeT Ha SeMA co BTopodl kocmpdeckedf Cropo—

¢Tbi, paBHOH
- = I,I2-IO4 M-c_I,

o

pveem:
j%f = 1,92-10—6KP-M—2.C_I ‘
P CREIOB&TEJBHO, i
o =t I LS 10 92-107° _ I,'?-IO_IO gponS /3.1/

-

= Sor ‘7 1,I2- 10}
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LaBJeype.

0 1aRnedpy B 3{PDe MOKHO CYIVTb Ha OCHOBF aHaar3a Harbonee
3HGYYTENbH{X CRJ, [DOABJADTYYCA B F3PUFCKRX SBAGHPSAX P [IPEXCTA—
mpxcs Ha HapMedplipe miomadp. TaxpMp CplaMpP ABAANTCA CPJAH CHJABHOTO
fILEDHOIO B3&MMOLPHACTBPA, P3 KOTOPHX HarSolbIrMp ABJANTCA CYJAH Npo—
TOH-HEATDPOHHOI'O CHJALHOI'O R.1EDHOI'0 B3ayMOLeRCTEMA,

Ina nporor—reliTpoHuoro B3ammoLelicTBra meltrpoHa, ainpa aefreprs,
34eprpa B3amMoLeicTBya cocTaBaseT 2,245 M3B. Paccrosure, Ha KOTO-
pov B2amvonxeiicTBRE yOuBaeT AC HyAd, coCTaBafAeT nopszka I Qepup =
= 107w, CnenosaTenpq0, BO3HPKAWMAA NOpY OTpxBe HeliTpoHa CT NDOTO-
H& CPTa COCTABJAELT:

AW 245.165. 1. 6. To~19
7 - 2,2245 meB.depup L = 222401015 107 7
2 . 10715

= 3,5-10° ©
ilockonbKy [roualb MOOSPEYHOro CSYEeHPA HYKJICHE COCT&BJSeT

5‘"= ,'T(HZ = 7 0,82.10_26 = 2-10-26 CMZ = 2.10'30 w2’

F =

T0 CAeNOBaTEALHO, OaBAeHPEe B 3(Ppe CCCTABRT Belpupsy

Wy .2 ,
P LA 38000 1 510%R 210 Rl 5,
i i€l .30 /3-2/

/B MepecyeTe Ha ATMOCTEpH 3Ta BEJPUMHE COCT&BARET 2.10°° armocgep!/

llokazaTeap ajpalaTd.

Kak wm3BecTHo [ I2, c. 47], nokasarelb al(raCaTH SBASETCA OTHOme-
HpeM yIenbHEX TEILIoSvKOCTAR p ompeienseTca 4epe3 dpclo crenexed
CBOGCHOH Td30BOA MCIEKyNH: :

I‘r: Cpr =I+L’ /3»3/

Cyr A’
rie
¢, - TENJOEMKOCTb Ipy NOCTORHHOM I&BJCHER;
¢, - TEILl0eMKOCTb Npy MccTosHroM clbeve;
4 — 4pclio crenede? cBOSOOH MCASKYJHW raaa.
LJA o1noaToMworo raza A = 3 ¢ g = 1,07, 1n8 IRYXaTOMHOT'O A=
=om y =I,4. lipr 2T0% npr NOBWUEHPP TEMO2paTypH, 4 ToUH2e, IIpm

noBHuespy cpefdelt CKopoCTr TEILIOBOIrO IBRKEHVA I1Jf BCEX BRIOB rasoB
aucYeHpe NOKa34TEeNA aipadaTd crpeveTcs K enrerue [ IZ2].
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cxona p3 Toro, 4TO avep o0pa30BaH 3JEeMeHTaMy airpa-<, KOTO-
pul TEK ®e, Kak r »¢rp-I ABRaercA ra3zoncioCHo# cpedoft, a earvcT-
Benroit yeroXurBoll dopcit IBPReMra rasonojodHolt cpenu sBraerca
3GMEHRYTOE TODOPRIO&ABHOS KOJBLO, 00a&Iairiee [ATbY CTENeHsMp CBOOOMH,
MOXHO [l0JAraTh, YTO &'ep pveer OATh cTeleneil cBo00Id. IATh cTene-
Hei# cBododu avep SyneT ¥MeTh p B ToM Clydae, echy ByrxpeBwe olpa3o-
BaHpA 3grpa—-2 Scsee CLOAHH P 0o0pas3ynT CTDYETYDH THIQ 4&TOMVOB P MO-
JeEyl. VMeg ®e B BPLY P3J0XEHHOE PHIE, cAelyeT [ojaraTh, 4YTO NCKa-
3aTenb anrasaTH IR agrpa-1 waxocnrTcs B mpenenax

I, £€r< 1,4.

CKOPOCTh 3BYKA.

{ax ra3BPCTHO, CKOpPOCTH 3BYKa OHpFEEﬂPGmCH BdpaxenyevM [o, C.
- 7I; .7,c. 35 - 871
c, =f-LL
' Vg
ilporaBend NOACTAFOBKY BEARYFH, NONyURM:
.1.8.10°% -
1,4-1,8-10 - I,2-IOQI M. I

1,7-10710

/3.4/

Cas=|

uTo B [IEPECYETE HA CKOPOCTH CBET& COCTABJAET BEeAPYPHY B 4-IOI2

CperHAAs CKODPOCTb LRPKEHPA aMrFDOB.

Cpenua’ CKOPOCTh [IBPREHMA aMeDOB OlDENeaseTCA ¥3 NDOCTOrO BH-
DaXeH R

7=1.24¢y =1,24. 1,2.70°0 = 1,5.70°T el .5/

Kruesarpuecran BA3KOCTh.

(THOCKTeNbHAR TOJUEHA IOPDAHPYHOTO CJ0R AJS liapa OLpelenAercd
BupageHzem [ I8, c.23I, prc. II.7]:

S 4 /3.5/
L | Re
rie yrchio refinonbilca DaBHO!
e = <2 3.5/
X

3LeCh

[ — XapaKTepHw# paswep Teja, A dapa — BeapurHa pairyca;
S - TONUPHG [CTP=HMUHOTO CJiOf;

V ~ CKOpCCTb OOTEKUHPA Wapa Tu3oM;

X - KPHeMaTPYecKsA BR3KOCTH T&3a.
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VYved B BpIy, 4TO 32DAlIOBWY DALPyC DPCTOH& paBeH
2, = 1,12 = 1,12.15%%,
& 4y eKTYEBHAA panmyc seXrpcda, onpeidensevu? p3 OpoliecccB B3apMoneli-
CTERA &IpOHOB, DABEH
5 =1,40=1,41015 y
OONyYpy TONMPHY OOIDEHPIHOIO CJOS B
S =0,28%=2,810 0 .
CnezoBaTentHo,

=I5} 2
- /Ll 107 ~ I,

\2,8-1671°

P TaKpv 03pa3cM, KyuevaTPueCKan BA3KOCTE 3(ppa OyiIeT paBHA:

=15~ 1A20
_ L I=2-I¢""%.5-10 = 4.1¢% R T
I6
CKopoCTh ABY¥esrs CTEHKM HelTpOHa NolyuecHa v3 pacueTa SHEPLRR
BNEKTPPYBCKOrO NOAA OpPOTCHAa ¥ MoLear me#TpoHa /cM. ra. 4/.

x

Z024 PUREET TeMISDET; DONDOBOIEOCTH.

AnA 0CHYHOTC BAZKOIO CAPMEEMOIO I'a3a KOBGYPLREHT TeuIepaTypo-
LPOBOINOCTY COBIAJGeT 0O Beiy4ypHe ¢ KPAeMaTPYPCHO¥ BA3KOCTEHR:

o = X 41042 I.

BR3KCCTh /KOg PLUVEST BHyTDPHHEIO TDeHrs/.
BE3KOCTh /K0GPLVeHT BHYTDEHHEIO TLEWRA/ OLP IAenAeTCR BHDA-
ReHPeM:

po=xp /3.7/
P CnelosaTenbyo, )
p = 4 104.1,7.10710 = 7.107° wr.ow L.,

Cpenraa 1apea cBodoIworo NDEAPra gVMepoB BHE BoNSCTBA.

Cpeiuam LAPHa CBOGOINCIC NPOCET& &aMepOB Bue BemeCTBa Ollpelse-—
JPTCA PR3 BuDax€HPA:

- A .
R i . = 8-167 7 /3.8/
I,5.10

£

LVEMETD &a'Yela.

_Lycme'rp aMepa MCKST G4Te salisH VS yCJ]ODP'H

Y Ay =)
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HarcpmanbEAA HﬂOTFOCTb?7VBEeCT%aﬂ Cceroaua, ecTh IJIOTHOCTEL Teaa
npeToHa, COCTasnﬁwxaP 4.10%" xr.vM =, CaenoBaTenbroO,
1,7.70710 25
TA—LO
( I 7 /-—-— ~ _LO M.
llcharas oxdaxo, 49TO B Tele NpCTOH& B CTeHKaX WICTHOCTH Buue,
4 TaKRe 4YTQ aMepu B CTEHKaX He MoI'yT OdTh NpyxaTd ADYI' K Ipyry Te-—
¢Ho, NOAyUeHHA Iraverp avepa HYXHO YMEHBLIVPTH He MeHee, Uev Ha 1Ba
nopAanka, CaeioBaTeJABHo,
Ay 2 1% w

Yrcno avMeDoB B enpHple ofheva.

Hak p3BecTHO,

I ?
n = —m— /3.10/
a (2 . A\G- )
rie - _ .
~ o FdP _mI0mt o552
4 4
Caezorarenpyo,
I = T(?O “-3
—177 — = 4iu 1
¥2.7.107+7.8.1057°°
Yacca gMepa.
‘lacca avepa onpezesrTCA B3 [LICTHOCTH 3G.¢pa:
=10
= 2 2 LUIC T 1010780 gp /3.11,
Ay 1070
JIeJpras TelnQeMKoCTh A rna.
YiernnHad TEMLIOEMKOCTL 3¢ppa wOxeT CHdTh ONpRlenfda m3 BoDake-—
upsa: o3
Tl > - -
¢, = 2K = 3.1,38-10 = I6°° w*.c % rpan L /3.12
P 2m, 2.1,7.1¢7¢0

TemneoaTypa 33 1rDd.

LAA TeMmepaTypd 9iMpa, KaK ¥ BCRKOIO rasa, CID&RELAPEBO BHDARe-

romai? 171000 0,% 0% pTs o R
3 3.1,38.107%3

HR2?
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BHYTDPEFHEAR 3HEepres CBCOOAMOIO 3¢ vpd.

Jueprps, CcoLepxamancd B edpHpLe 00beva rasd, “O%eT Od4Th ollpene—
JeHa BHpAKEHyeM:
Lou? i
W= — /3.14/
2
P I4A ONHCIO KyOwdecKOIC MeTpa 34Ppa COCTEBRT:
)= L7.16710.1, 58 14, a2 8
2
JJIA CDEBHERRA LPNeco0CpasHo HalOMHPThL, 4TO QLHA MEraTOMHas BOLO-
pcIrad Comda IpR B3pHBE BulENAET 3HEpryp B S-ICID Lxoyneit g clenora-
T2nbpu0, I KySrueckKp# cawTpveTp CBOSONHOIO 3¢Vpa CCASpPXPT, [DPMepHO,
JHEpPrPi, COCTBETCTRYWilyis B3PuBY 40 MrinpaploB meraroddsx Jowd, a
KySp4deckpr? MeTp CBOCOIHOIO 2§Ppa — B MRJUIMOH pa3 S0Jbwe.
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CBoaHan Tab/pua NapavMeTDOB 3¢rDa B OKOJO3EMHOM OPOCTDPGHCTBE.

; HapMeHoBaHpe Napaverpa Beapupga PazueproCTh
) B ienromM
I. r IneTroCTH [ Pz 1,7.10710 | koS
2. | zasnenme | P 2-10%2 How?
3. ‘ Temneparypa ! 7< 10718 K°
4. | CKOpOCTE 3ByKA 1 Cyp% 1,2.10° l .ol
3. Hosfdrupent TewnepaTy- ar¢'4-104 .l
PONPOBOAROCTR
5. ‘ KrremaTpuecKas BA3KOCTH l x =~ 4.10% I w.cl
7. Ba3kocTh /KOBGG PLUREHT » '7oI0'6 Kr.m‘I.c'I
BHYTDEHKEro TpeHpa/
8. lokazaTensb aipaCaTH ’ I1s¢£1,4 -
9. JHeprya B eapHPLE o0beMa J,‘d = 2-IO32 | ﬂx.M_s
AMenD /B N1eMenT 53¢ ppa/
I. | Yacca | ma ¢1,7.107°0 | &r
2. | ILmaverp ! ol g £ 16727 ‘ M AAJ-
| _r
3. i KoapgecTBO B eipHRLE Na? IO7O M3
i odneMa
4. E Cpensad 1ipHa CBOGOINHOTO | A £ g-10717 M
| mpodera
5. | CpenHfaa CKODOCThL TENNOBO— Ux I,5-IOEI M-C_I
! o ABPKEHPA
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Fu, £
-&m}(f ma‘

/\
9| ¢ o
/ /"

el L
N

-‘wo a8 7o s EX)
Puc. 3.I..3aBNCAMOCTEL SHEPLRA CBA3M M CRAN OT
pPaCCTOSHAA MERNy OPOTOHOM B HEXTDPOHOM.

2, P

KRHeTRUYECeCKOE
ABRXEeHnNEG ra3sa

| Anply3non- pocrynatensb- BpamaTeNb- KonesaTens—
Ace Hoe HOE Hoe
lneperoc :-;aeprnll [3auxn'y'roe 1 r 3aMKHYTOE ] | ODONONBROE 1

<
=N 1A w
B G %

Prc. 3.2. dopmy nBRAEHRA rasa.

A
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3.3. SopMy neexeuna odnod.

B ocHOBE Da3aRruHWX CBOWCTB SPMpa JACKRT @MHCTLCHMuMR BW B3op-
mMoneficTBRA aMepoB - WX yLpyroe coyiapcrre.

YupTHBaA CYMECTBEHHOE PA3AKYMEe B JmaMeTpe avebDa I JUIKHE CBO-
A0IHOTO mpodera avepa »frp KaK I'a3 0O CROM croficTBaM Noaxen
NPRONRRETHECA K KNACCHYECKOMY WIPANBHOMY razy, 1o xpsiuedt mepe, B
CBOJOZHOM OT BEmMECTBA, O0pPA30BAHHOIO YILIOTHEHHIMYU QRDHUMY BYXpA-
MR, OpocIpaHcTBe. MOEHO ilonaraTh, YTO JUA 3TOTO Iuldd AUCTUTOYHO
Onp3KCH ABAACTCA CTARTHCTVKa BONbLMAH4 INA KOODIMHLT P PMOVIALCCB
&4MepoB, g DaclpeneaeHue cropocTeft, BRIPMO, GAV3KO OilkCHBAETCA
pacnpenenennem MaxcBeana, XOTA HAGARYNE BRJKOCTR BCE K€ I'OBODRT W
O HEKOTODWX OTAMYRSX B DP&CIPENENEHRAR NMupuMeTpoB ohrpa OT yKaBAHHHX

Ing mepROro HPRSAMEKEHVA, BRIMMO, NOCTATOUHO  GIpUBILHIM OyLeT
cupTaTh B3apMoJeRCTREC avepob B3armoieficTbuev wapo, TeM doiee,
9TO omHo# m3 JopM TOPORAANBHOIO IBRMEHMA ABAsIeTCA BUXPb Xuana,
BHEUHAA ITOEELXHOCTH KOTOPOTO NpeIcTasaaeT codof cfepy. lpasna, npm
370M yEE TPYKHO OOJN&TAThH &Mep, MMeKtisM I4Th crenesded! ¢BOSOIN, OO-
YGKO HA BCE NOCTABJIEHHWE BOIIPOCH B HACTOAWMEE BPeMA JIaTb OTBAT IO-
CTATOYrO TPYIHO, P TOUYHOE OHpEnEeNeHme BCEX NAPEMETPOB pmpa ABNA-
ercsa jenoM OyIoyuero.

MockonpKy a¢pp OpencraBageT coS0% rasonofolHyl Cpemy, XOTH M
GNR3KYD MO ceOopM cBoficTDaM XK mIeanpHOMy Ida3y, HO BCE X€ 3TO0 ras
C pealBHwVE CECHCTBAME, TO €My, KaK M KaRIOMy ra3y cBOMCTBEHHY
YeTHpe OCHOBHNE GOpMH NBRECHRA [IS] /rabn. 3.2/:

- IrICy3morHOE;

- [OCTYyD&TEeARHOE;
Epamareiryoe;

- KOoJedaTenbHoe,
& TaxEe Dpas3npuEwe BX COYSTaHndA.

KaxIed n3 Depeuncierdux ¢opM LErEedps PasoBo¥ CPemw WvMeer no
IBE Pa3HOBRIHOCTM, T&K 4TO BCETrO MOXHO H&CYNTATh BOCEMb DA3HOBYI-
HocTelt repRedrf rasa, B OCHOBE KOTODWX JNEKAT EIMHCTBEHHWH BRI
IBYKEHEA — OepeveieHpme amMepoB B NPOCTLAHCTBE, 4TO 1 ABNGETCA 06~
me#t ocroBOX mns Bcex OpM IBRECHPS Trasa.

nddysuoagoe IBEREHRE.
[epenocuoe amjgy3rouroe IERKEHRE EMEET MECTC B N000M Tase Kax

IpF DABHOMEPHC DachpeleneRHOM, Tax w Mpy HEPABHOMEPHO paclipele-
NeHHol TNOTHOCTE. [leDEHCCHOE TBRXEHEe CTDPEMATCA BWDABHATH KOHLEH=
Tpaurp Mace /camormndgys3vsa/, €Cam OTCYTCTBYET BOCCTaHaBAyBaKILan
HEPaBROBECHOE COCTOAHME IpRInHa.




Jna nepenocroro nnddy3rONHOTO LBRKEHEA X2PEKTOPEeH pPAIL 0co0eH-
HocTelt, ONRCNBAEMNX I[IEDEUNCIEHHWMR HPXP BHDARCHPAMY.
lleperoc macc onpenengeTcd nepswM sakodow Opka:

di= -0 2L ¢ ¢ /3.27/
dx
rie i
2 = —;——Jz\ - KOa(dpUPEHT camonmrddyaRy;

"/%;/x- TpanzeHT NJAOTHOCTH.

lleperoc koJspuecTBa IBuReHRd, ABAnMRiicA, B acTHocTy, npmupHOR

BHYTDEHRErO TPEHMR CJ0eB, onpeneadercs ypapneHpem HipoToHA:

dF = -p 2L s /3.28/
rze, dx _
}f‘;- I'DAIPEHT CKXODOCTM IBRXEHARH CHOEB B HANDPABJEHRR, [E€pNeHKp-
KyJLalHOM K NOBEPXHOCTR CJOA.

[lpr ranpurm B rase o6nacTefl ¢ pasApyAWME CDEIHECTATRCTRYECKPAMA
CKODOCTAMP COCT&BASKMPX I'é3 YACTRL — DA3INMURWMA TEMIEepaTypaMn BO3-
AEKaeT TepMoImidy3Rs, B DE3YJABTATE KOTOPOR TemnepaTypw MOr'yT Bupa-
BHEBATLCA, €CAR TEmN0 He DACCEePBAETCA HelDepNBHO B MPOCTDAHCTBE.
B npoTmBHOM cilydae yCTaHEBARBAETCA HSKOTODWH rpajredHT TeMmepaTryp.

ilepenoc Temna 4epe3 eNVMHRRIYy OOBEDXHOCTA OoHpeleadeTcd yDaBHEeHR-

eM Qypre:

G = - £9T ot /3.29/
o'x
rae _
£ = —:Iﬂ—- =adpc,=pe,

7
A TP&INEHT TEeMIepaTypH.

X
Yupripas, uto A@= ¢ ol £c/7, nonyamM:

A7 T /3.30/
ar ‘o

rme _
£ =LA
. = = /0 ’
3
TO eCTh CKODOCTH BYDAKAPBARRS TEMIEPATYPH ONpensirerca TCMIEpa-
TypHud Ipalr2HTOM.
PasrocTh TeMIEPaTypP CJAO0CB LOrpansyioro cjios OpcLeaneTcsd BH-~

pamespes:
7 = Lok _ /3.317

Al = e
2¢p
CBA3H [yHaMPYECKON BASKCCTE R TEMIEpATyp B HOIDAHMYHOM Cloe

ONpEeneAfeTCA BHPAKCHNEM
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P 7 \“
2 =( ) ' G,8RNeE 1 /3.32/
rIe Me 7‘;

4 & - nepenan cxopocTell cnoes;

Cp — TEIVIOEMKOCTE Ia3d OPH HOCTOSHHOM JAuBJACHRH.

YpaBHEHHE DACLPOCTPuHEHMA Teilla B sfMpe, KaK W B J0OOM LpyTroM
rase, ONpeNendeTCl BYpPAXEHHEM

£r

—-— 2

T owatal - L ot
rae (Vf (_-V/J
— o
7(mZL remneparypa Toukm M(x,y2) B tomentr ¥ ;

L =Consr? - KOSQQRIVEHRT TEIONPOBCIHOCTH;

2
@ "= KOX(PUMEHT TEMIepaTypONPUBOLHOCTR;
f/ ~ [UIOTHOCTBH TEILIOBWX RCTOYHMKOBD.

/3.33/

flocTynaTenpyoe NBUREHME.

HocTynaTeAbHO IBHECHKE MOXET OWTb IBYX BMIOB ~ Da3OMKHyTOE M
3aMKHyTOe. Pa3oMKHYTOE NOCTYNATEABHOE IBLKEHFe Ia3d BO3HFKEer
Opp HaJM4YpR pDa3HOCTW gaBlenmpi B IBYyX OGA&CTAX NPOCTPAHCTBA. 3awm—
KHyTO€ NOCTYMATEAbHOS NBRiEEHRE L&3a BO3HEKACT OPR HepeMellesnn B
rase Kakoro-am60 Telg, 4TO, KOHeuso, TOXKe CONPOBORLAETCA H3MEHE-
HRAME DEBJEBRAA BO BCEM OKPYXEKIEM TEAR0 NLOCTPAHCTBE, YTO, COOCT-
BEHHO ¥ BH3HB&ET CMeweHEme Oo0BEeMOB ra3a. llpm mocTymaTenpHOM IBH—
EeHAE OTCYTCTByeT BDAEHRE 2JIEMEHTOB ra3a, & EMeercA TOJBKO ce-
LeHpe B NPCCTPEHCTBE ¥ fedopMauss 00BEMOB.

MaremaTyuyeckuMy BHWDAXSHRAMP, ONBCHBEOIMME MOCTYNGTENBHE IBNXS—
Hpe 3QUpa ABIAKTCA M3IBECTEWE YDaBHEERA TANPOMEXAHUMKE I cEpMae-
MOI'C BASKCOTQ rase, B TOM YMCIE:

ypasueupe bepHyanm

z* o) LE coni?, /3.34/
2 7

YDABHEHEE COCTOSHIA

P =Ll [ 1 +/VB(;}{/-+ MZC(%‘:- ] /3.35/

>
ypaBHenpe HaBpe-CToKca
% = - -}— yzaz/P + X Ve*-_’. /3.36/

4 TaKxXe ypuBHEHMA, COACHBAWIKE UBRKEHWA I'a3a b NOIDIHMYHNX CJOAX,
HallpEMep, RHTErPAbHHE COOTHOWeH#s HKapmana u paL ADyTHX.
OcoGeHROCED OpEMEHEHAR YPSBHEHMR rpipoMexanukp OPAMEHRTENBHO K
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ra3onomoCHof cpene - 5¢Ppy ABAACTCA OTCYTCTBEE OSBAMHANX CUA, [0
KpaftHeit Mepe, iR H&Y&GABHOrO BT&NA recaegoBann, Korza dakToMm
CyWecTBOBaHAA ddnpa-2 nperedpera€Tca. Bo BCeX 4acTHWX cayuanx,
KOrZa 9TO BWTEKAET M3 KOHKDETHWX Moxeseft, BO3MO®HO ympomenne
ypaBHeunlt, HanpeMep, HppMeHerne ypasrewn# Jinepa BvecTo ypuBHe-
Hr#l HaBbe-Crokca.

CymecTBERHNM yIPOEerneM ABAAETCA BO3MORHOCTD B GOALURHCTBE
Cay4YaeB NpeHeOpEexeNns BA3KOCTBD M CRAMAEMOCTED, OIHAKO IO TeX
JAOL MOpP, [OKA 3TO HE HADYIaeT WCXOLHYX MONEND ABJEHZA,

BpamarensHoe nppxeHpe.

BpamarenbHoe IBRASHAC NOOABAAETCA B TYPOYJNEHTHOCTAX W cd.op™i-
POBABTPXCA BRXDAX. B BPXPSX BPRTMATENLHOE IBMREHME R UMCTOM BRI
ADOSBJAETCA TO OCR BMXPHA, & B COUBTAHPR € [NOCTYNATEABHHM - BO
BCEX OCT&lbHWX 00nactAX. BpamarTesbHoe IBrRRXEHME MORET HOCHTDL 3a-
KHYT=% » DasoMKHyTHH X&paKTep. ipy 3aMKHYTOM BDATIETCILLHOM JIBH¥e~
HAR OChb BVXpA 3avwKaeTcd cava Ha cedsa, ofpasyeTcdA BUXpeBoft Top.
pR pa3OMKHYTOM BpamaTEeNbHOM IBAKEHME OChb BUXDPS YXOLWT B CECKOHE~
9YHOCTB, & €&V BUXDb TepAeT RHTEHCEBHOCTB [IO MEpe yIaJeHys OT Ies-
Tpa.

B Tex cnydYasx, KoIla CREMAEMOCTBO I'a3a MORHO upeyelpeys, YTO
pMEeT MecTo, Hanmpmvep, B CBOSONHCOM OT BErecTBa [POCTPaHCTBE, ypas—
HeHmA IBREEeHRA odupa nprodperanr $opMy ypaBHeHu!t BASKON HeCEKuvae-
MOl ERIKOCTR:

v | = = o,
= +Qx ,/- = _yzao/H-yfzofSP,
0/“-'”:0;
- 7
9 =?.ol‘l-’—'§_—. /3.37/
Bty YE
P 2
J =@val.
TIe v

V - cpelHsas OOCTYyNaTenbHaA CKOpDOCTb YaCTHI B paccMartppeaeMoit
TOUKE MPOCTPLHCTEE;

/-~ PHTEHCHBHOCTL BRXpA,

6" - niorgnb BRXpA.

CIHaxo Npy paccMOTPEERR CTPYKTYPW BEMIECTBA CHWMAEMOCTHO asa B
BRXPAX HE TOJABKO HEJAb3A NpeHedpeyb, HO dKT T&KOW CHPMAEMOCTH CTa-
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HOBWTCA OLpPENEJACUAM NPK OJBSCHEHMK NOLENSHNS rada. B aToM ciay-
Yae ypaBHEHRA MOTYT CYHACTBEHHO YCJORHRTbCH. OcO00E 3raveHpe npu
3TOM NpprodpeTaeT BWAGKEHME M3 BCeN COBOKYIHOCTM CaKTOpPOB TEX W3
HEX, KOTOpWE B KAWIOM KOHKDETHOM CAydYae cymecTBeHmw, Hampuuep,
BABKOCTR M TEMOEDATYDW NPK PACCMOTPERRMR NOIPaHUYHOrO CNOA BuXped.

KonedaTenpHoe IBMKEHAC.

KoaesarenpHoe /BOAHOBOE/ IBRKEHRE MOKET OWThb MBYX BUIOB — [IDO-
IONBHOE ¥ NOMEPEevHoe.

[pononpHoe KONeGaTeNbHOE IBRKEHAE /3BYK/ BO3HEKAeT (DR NOABJIE—~
HER Manoro M3GWTOYHOI'O IaBAEHRE. CKOPCCTE DACIPOGTPAHEHWA 3TOr0 M3-
OHTOUYHOTO NGBAEHHMA B NPENenax MOAYAs yrnpyroCTm ecTb CKODOCTH pac-
OpPOCTDAHEHRA 3ByKa. MATEMATHIECKMM BWDEXEHNCM, ONACHBAKNEM MPOLOAL-
HOe KOjedaHnme B cpele, MOXET OWTEH BOJHOBOE ypaBHeHRE

2

-fT‘}— —dqay = Q(x9,2,2), /3.38/

rme
¥ — cKanapHWit norexuynan;
4, - CKOPOCTH DaclpoCTpadeHRs NPOLOABHOI'O BO3MYMLEHRAA.
OnARM B3 BOBMORHWX peleHmit BOJHOBOI'O yPABHEHPA 1A DPECXONANMX—
ca chepEIECREX BOMH ABJAETCS BHpEmEHpe

(t- =2
174 .—_-2—"-) ; /3.39/

OPR 3TOM CKOPOCTEH DACNDPOCTDAHEHRA NMPONOABHOTO KOJBGaHMs 1A
rasa ONpeN=AAeTCH BHPAXeHHeM

a, =‘/, 87 /3.40/7
roe '

4 — nokasarens anmadaTtw;
8 - yrenpRas ra3oBad NOCTOAHRAfA.
llonepegrwe KoNeGaHPS BO3MOXHW NpR HaNwdPm B ra3e HepaBROMEPHO-
CTPF B OJOTHOCTR ¥ ONHOBDEMEFHOM CYMECTBOBAHAR NOTEHIMANBHOW CRAM,
yrepxmsapmelt ra3 B COCTORHAP HEPABHOMEPHOCTH. ‘faTEMATRYECKAM BR-
pameHmeM monepedHwx KojaedaHpll ABAZETCH
2cl2ot A + L i 4 0; /3.41/
ai o¢?
A - BexTOopEWE noTeHLPAN;
of,~ CKOPOCTb DACMPOCTDAHEHPA [ONepedHNX xonedannit,
Tonepeunue xoneaHys MOTYT D&CODOCTPARATHCA MO MOBEPXAOCTR TO-
DORIAIBHNX BRXPEH, €cam 3T@ NOBEPXHOCTH NOCTATOYHO FETKO BHPAXERM

HalnpeMmep, CAarofiaps HaLMIND NOTPAHNYHOI'C CJOA.

roe



- 64 -

drmrTepa*yopa.

I. Bonpumasn J. Jexumn oo Teopumr rasos. M.,Iocrexmsiar,l956, Sd4dc.

2. Mprxesme B.Q. OcHOBAWE (m3mdeckme BO33pEHRMA, 3 R3d., M.,.
AH CCCP, 1939, 204 c.

3. Mapmar P. flneprne cpau. CO. cr. "Han uem rymant ¢usmen”, BND.
4. Imspka aromroro Ampa. M., “Hayka®, 1965, c.5-28.

4. Kpasuos B.A. MaccH aToMOB ® BHEPT'MA CBA3M Anep, RaX.2. M.,
"Arommazar”, 1974, c¢. 316-336.

5. lomxaes HM.Onrmra. M.,"Bucmas mxona™, 1977, c¢. 33-35.

6. larrepcon I'.H. Monexyasprue TedsHmra rasoB.M.,Pmamarrms, 1960,
272 c.

7. Mexatinos W.I., Comoren B.A., Cupumxed K.[l. OcHoBu MoMeKy.sip—
roBt axycrake. M., "Hayma®, 1969, I74 c.

8. HRaau I'.W. Kpacroe cvemenme. BC3, r. I3. M., "Copercras amupxno-
nenza”, I973, c. 337-338.

9. HadamzarelbEHe OCHOBH KOCMONOI'RA,-Nep. ¢ akra. M,,"Mmp"”, I965,
369 c.

I0. Hexpacos A.W. Iediyzma BExps. Co6p. cod., T.I. M., AH CCCP,
I96I, c. S=-II6.

II. Kounn H.E., KnGeap H.A., Poze H.B, Teopermuecras rrIpOMeX2HNEA,
v.2. M., ®namarra3, I96I, c. 450-460.

I2. fAsopcrmit M. m Jeraed A.A, Cnpasoynar 0O E3RKe N2A RHIEHEPOB
B CTymenros Bysoe. M., "Hayra", 1977, 942 c.

I3, 4Azjukowski W. Dynamik des Athers. Jdcen des exakten Wissens,
N 2, 1974, Stuttgard, s. 48 - 58.

I4. TmxonoB A.H., Cavapckamit A.A, YpaBHEHEA MATEMATEIECKOR QE3RRH.
M., "Hayra", I966, c.447-455.

I5. Isu6 I'. Tmapomexanmra. M.-i., Tocrexmazar, 1947, 928 c.

I6. Knapr Ix,,¥axveckum M. IRmamEra peanbfuX rascs, Oep. C aAra.
M., "Mgp", IS67, 566 c. '

17. Koram M.H. lmrammra pa3pexeHHOrO ras3a. Kmmermdeckad Teopmd.
M., "Haygra", 1967, 440 c.

18. llnexrasr I'. TeopEa HOrpafmusEOro Claog, mep. ¢ asrd. M., "Hay-
ra", 1974, 7II c.



- AR5 -~

Tazra 4. HYKAOHY B_aroMiue sipu.

"MaTepns, Kak CYMECTDYius HeRLBECKMO
OT HaUero CO3HAHUA OBBEKTMBHES PAWNbHOCTS,
MMEST WHPOKOe panvoodpasuc ¢opm.”

T.9paer-Ipys [I1].

"V3NCKaTb MONGAD it JCTEPMURUCTCKYD A
KPOMEX&RIKY MHAMBIIYAABHIIX MHKDOOSHEKTOB,
LOIyCKaKIyn B KulecTse olpekrmunoh crarm-
CTRYECKON MexaHpKy O0WYHYP KEEHTOBYH Mexa-
HRKY." fan lioap Bribe [2] .

4.I. 09ps30BAHRE M OCOGEKHOCTP CTDYKIYPH TAR0BYX By Xpei.

ilpr mepememeHmR M&CC ra3a Ipyl OTHOCMTEABHO Jpyra B ras3oBoft
cpene BO3HEKaWT TYpSyJAEHTHOCTH, HEpeXOLInMe B BUXpEBHE OOP&30BAHWA.

OprEURORENBEO BAXPEBWM ABJAETCA JNC0E IBMREFWE MALKOCTK KJAR Ia-—

3a, A KOTOPOTO gl
525 vl
a

2020 =Cim 2L ____ 0, /4.1/7
af—=g df

TO €CTh LA KOTOPOr'O LRPKYJAALMA CKODOCTR NO 3&VKHYTOMY KOHTYPY He
peBHa Hyaw. ONRAKO I&NEKO He BCAKOE NBMXEHME, FJA KOTOPOrO wMeer
MECTO NDR3ENEHHOE COOTHOMEHRE, RBJAETCA BPXDEM B MOJHOM CMHCAE 3T0—
I'0 C0Ba.

B caMoM neae, Tedesme IA3a BAONL HENOIBRKHOM CTEHKM HEOIMHAKOBO
HA& DA3HWX DACCTORHRAX OT Hee. JNA TEKOIO CICHCTOIO TEUSHMA

soliy s Lf2% 20\, 1 3% 4y /4.2/
2| 9y dx 2 Y

78X KAK NDOICALHAA, B HANDABAEHMM OCH X CKODOCTH ¢  MeHAaeTcs
0O Mepe ylalleHmd OT CTEHKM — YBEJMYEHMA BENWUPHW ¢ /prc. 4.1/.
Tem He MeHee, BEXpA, K&K TakOBOIO, Np¥ [OLOSHOM TEYPHMA MOXET W HE
OHTB, XOTH IOPENIOCHAKA LA HOABJAEHHA TYPCYJEHTHOCTH CO3IAHH UMEHHO
GAArQL&PA PA3HOCTAM CKOPOCTE! Te4eHWA HA Da3HWX DACCTOAHMAX OT CTres-
Kn,

B rRIPOMEXAHRKE, K&K M3BECTHO, [PMHATO pa3frdaTh JaMMEapHOE,
TYpSYAEHTHOE ¥ BUXDEBOE UBKKEHWA, MEPEXOR OT OLHOrG M3 HMX K JIpy-
oMy oapelendercdA, TaK Ha3WBGEMHM, UYHCATM Pettpoarnca Ae , DaBHOM

(/4 Z
- /4.3/
let = >

b3i)
V' - CKODOCTB TEUEHRA Cpeny;
£ - xapexTeDHW! ayHelHwH pasvep;
x - KPHEMATZYECKad BASKOCTb CPEIM.
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Kax nokasano B padorax [3, c. 83Y; 4; 5] w upyrux nepexoi
OT JAMRHAPHOIO IBRAEHAA K TYPOYyAEHTHOMY HGURHECTCA OT 34sueunit
uncen Pefronnaca mopaaxa 2000 /MO pcCAenonaunaM caMoro PeitHonnni—
ca or 2030/, onMaKo BO3HAKAOUME TYPCYJEHTHOCTH He 0AA3aTONBHO
COIIPOBOATANTCA NMOBOPOTOM /BpameHmeM/ wactml epend. [pr Sonce Bu—
COKPX 3HaueHMAX 4Yrcia PeRiosbnca TypOYyJAeHMTHOCThL cTarOPBTCR yCTOU-
4pBoft. Ecap ze npm Taxux 3HaUEHmAX umcen Pefironnica npomexoqnT
TOBOPOT 9aCTMLL CPefM, TO OBRECHAE CTAHOBATGS BMXPEBWM. B pudore

{6, c. 340] [IOK&3&HO, YTO N0 3HaueHM# uncaa Peltnonnnac I000
BUXPb HOCKT JuMPH&PHNE XapaxTep, B ¢F0 CTPYKTYPY B 3HAUMTEAbHON
CTENEHR OOpeNeAeTCA HaYaAbHWMK ¥ KDACBWMHM YCJAOBUAMH. ECAM Xe Yn~
cno Pefinoasnca npeswiaeT 3uaeHme I000, TO BMXDDL CTHHOBWTCA TYpOY-
JEHTHM, B ero CTPYKTypa NPAKTHYECKN HE 34RWCRT HP OT HAYaJbHWX,
HR OT Kpaepwx ycJuoBrft.

HecmoTps Ha HE O4eHb 4YETKYW MIGCCPEMKALMK BRYXDEBWX # TYpAyieH-
THHX ZBR%CHPR!, CymMecTBYXMMX KWHe B T'RUADOVEX3IHPKE, MOXHO OTMETHTH
CymECTBeHHY®W 3&BACAMOCTE XapakTeDa TedeHult cpelq OT BEeAMUMHW 4Ypcaa
Pettnonrzica. B srolt cBA3M [pEACTEBATET RHTEPEC BHACHATE 3HaGUEHPd
upcna Peftwosmnca, X&pPEKTEpM3YONRX TUKPE OCHOBHWE YACTHIN, KAK Hy—
KI0EY — [POTCH m HeWTpoH.

Kax m3BECTHO, AMGMETDW ODOTOHa ¥ HelTpOHA COCTABASIOT BEJRYPHW
[opsagKa dx /1,3 - I.4/.I0-IBCM, yTO B MOXeT OVTh NLMHATO 3a X&apa—
xrepau® pe3uep. CKOPOCTDH IBMKEHPA CPEIH N0 OKPYyKHOCTH IS 3THX
4acTAll ACAxXHA COCTABJAATH BEARYRHY IICDAIKA CKODOCTM CBET&, TO ecCTh
3.1010 cm.c7I. YapTHBasg, 4YTO KMHEMATRYECKas BABKOCTE 3dmpa, Kax
3T0 OWAC IOK&3aBn B IasBe 3, COCTaBlLAET 4.10727, TOJy QMM

oo =<4 81010.1,3.1018 o2
x 4.10727 =

TO €CTh URCNO PefHOJNLICa I3 HYKJICHOB BECHME BEAMKO, CY'IECTBEHHO
Gonpe, 9eM OGWYHO BCTpedakiiyecA B [IPAKTAYECKOA T'WIPORRHAMUKE.
TaKpM O0pa30M, HYKJAOHW BOOJNHE MOXHO DA&CCMATPUBATE KaK HEKOTOpPWE
cTadnabHWe BUXpEBWe 05pa3oBaimd cpemun - sfupa ¢ ycragoBRRueHca
CTPYXTYpo#t, KOTOp2A He 3aBACAT H# OT HAYaslbHEWX, HM OT KDAEBHX yo-
J0BR#, PMEBLEX MECTO B ™OMEHT uX 0CpasoBaHws.
llonaras, 4To 06pa3oBaEde BMXpel HAURHAETCA C BEATIRHH KLe> 103.
ONydYEM 3HAYEHEE CKOPOCT¥ cOymapenna crpyf, peodxoayMolt AnA Ha-
YaneHOro ofpasoBaHms Bmxpel B ofmpe:
Ao x Ao-x 105.4.10727 .
/ o, Y2 1,3-10‘13:\3 4.10 14 /4.5/
£ 5,5.107%2
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o

TP PP I 77777 77 777 7777777777

Pmc. 4.I. Pacnpenenesme CrOpocTed B IOrpaAHMIHOM
CN0@ MNOCROH INACTRHH.

C/-Iai

S0
400 .
300
200

200 |

xip

. - Ly ——=—

2 P3 é ¢ o 2 M

Prc. 4.2. 3aBucHMOCTE MeXTy KOSIJMUMEHATOM ¢/, OTHECEHHHEM K
ILIOTHOCTA A B CBOCOMHOM HOTOKE, iag}iffnpn Masoi
relnonepenase.

i g —
T

roor |

|
Prer, 4.3. Heycroﬂhnnocrs NOTPAaHAYACIO CI0A MeXLy NOTOKAMR
rasa.
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3,4:10 =B ¢e.c7L;
TO €CTh CKODOCTR cOynapeHma CcTDyM! a¢vwpa ins odecnedewnpq HAUANLHOTO
BpXpeoOpa30BaHAA BOBCE HE NOMKHW OWTBL upeaMepHwmp, lpyroe meno,yro
OIMOT'O TOJABKO YCJAOBRA NOABJEHUA MEpeMemeHnd CTpy# ApPYD OTHOCHTENb-
RO JIpyra MOXEeT OKa3a8ThCA HENOCTATOUMWM [JR OCRCHEYEHH yCTOMRumBHX
CTPYKTYD.

YeroapBOe n HeNpepuyBHOR BMXPEOGPa30BAHNE MOXET MPORCXOARTEH
JPOb PR BOBJEYEHMRM B [IPOLIECC HEKOTODOT'O MHHEMAILHOTO O0meMa agu-
pa 7 o0ecCleyeHMs HEKOTODOTO MRHUMANLAOIO I'PalreHTa CKOPoCcTel npnm
coyrapeHmax cTpyi. '

Ipr 7TErMxeHP®s NOTOKOB Id3a OTHOCHTENBHO IPYTHX [TOTOKOB RAM MOKO-
ATRXCA Macc Fa I'DAHANAX NOTOKOB BO3FRMKAET MOTDAHMUHWil cno#t, B ko-
TOPOM EO3HMMKAeT rpanreHT cxopocre#t [ 7, c. 285] . B NIOr DAaHATHOM

CROE MMBET MECTO CHRXEWHE TEMIMepaTypw, TaK Kax
= R

7 =7 =|r: ) /4.5/
u» 2¢,
rme /A2 - umcno [paniThs, paBHOE
pe =52 /4.7/

— CHOPOCTH PDAHPLUN OOIPaHUIHOrO CJCA;
— TeNoeMKOCTh CDEIH PP MOCTOAKHOM NABASHPH;
- InrpaMpueckrit xo3d¢pUREHT BA3BKOCTH;
— KOBQEPLREHT CONPOTRBAEHAA.

Hanpyme rpammeHTa CKOpOCTell aKBUBANSHTHO B KaXION TOUKe cpeaw
HAZNOKD IByX [POTHBONOJOXHO HAIDABAERHWX IOTOKOS.

YuMeHRiIEHRE TEMIOEpaTypH OPMBOLAT K YMEHLUCHED B [OTPSHMYHOM
caoe KooyfpiMeHsTa AMHaMmIecKOl BRA3KOCTR (7, c. 310; 8] /prec.
4.2/, Tak Kax

wt
M ST e e T 4.8/
% 7

4T0 B CBOKD OYEpENh HOBHUAET CTaCHIBHOCTE BEXPEBOIO OOPa30BAHRA,
DOCKOABKY 3HEprrd, OepenaBaeMas BM CUCEHHMM CJIOAM BHewne cpenw,
YMEHEIIAETCR.

Ha mafchpe ImHaMEYecKOM BASKOCTM B HOUpaHyyroM cnoe obpaiialn
BHPM&HKE DAI &BTODOB. ITO OGCTOATENLCTBO GHAC TEKRE MONTBEPHIEHO
AKCIEPAMEHTANEHO /M., Hanp., [81] /. HexoTopye apropy OTHOCHAY
yMeHplIeH)e I¥HAMAYECKOTO KOs¢{rIprerTa BA3KOCTH 32 CHeT, TaK HasW-
Baemoro, "paspwsa ckopocref#” [ 9, 10, II J.

N SRR
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B DOrpaluw4RoM CJ0€ VMEeeT MECTO LGIEHNe TABACHER, YTC BUTCKEeT
n3 roro ¢akTa, 4YTO LEHTPOCERFUs CRrid, CTPEMHTAACA OTHSDUCHTH IE3,
HaXogAuuACA B NOPPAHMYHOM CNOE, JONRHE B yCTOHOBUBUEMCA LBWHEHNY
OWTH ypabHoBewena crnofl, BozHmkaome# BCAERCTBUE pa3HOCTy IuBje-
Hu#t BHEWHe! cpeiw M CNOEB, HAXOMAMMXCA B 0MacTi, pacnosaramsefca
Onpke K LUEHTPY Bpanesnd.

Kak nokasan Posenxen [ I2 ], NOBEPXHOCTH NOTPARWYHOIO CACA INO-
CKOM CcTpym crpevmTcA CBEDHYThCA B PRl IBOMHuX chwpanelt /pnc. 4.3/,
00pasya BRMXpM, OCH KOTOPWX NEPUEHNRKYJIPHH HalipiBACHMK CTpyR »
TDALREHTY CKOPOCTH. IIOJyUMBUNECA BUXDM HaGUHYT CAMOLpPOM3BOJBKO CHi—
MaThCH, YMEHTUAX DALRYC W YBEARUMBAA OKPYyKHYO CKOPOCTh. OKCHEpH-
MEHTANbHYM [OATBEPKIEHNEM CaMONDOW3BONBHOIO CHUManyA Bmxpelt sBiA-
erca o0pa30BaHMe BRXpelt y BXO0B B ROBIYXO3AGODHMKU CAMONETHWX
IsBuratenefl: opu ggaMeTpe BO3XYX03aSOpPHEKA OKOJO OZHOrO MeTpa of-—
pasoBaBaplics BRXph EMeeT awaMerTp NOpANKa 4 — 6 CaHTIMETDOB.

PacemoTpmM aTOT mpolLecc.

llamexne BASKOCTR B [IOPPaHMUHOM cJOe BRXDA C OXHOX CTODOHY B OT-
opoc LeHTpodexwo¥ cmaoft rasa m3 neHTponbHO! o8nacT® BRXPA Ha Nepmr-
depro ¢ mpyro? CTOPOHW CMOCOSCTBYOT TOMY, 4TC rasoswi srxpb Gopve—
pyeTca KaK Bpamemasncd Tpyda, B CTEHKAX KOTOPCH DABMENZETCA OCHOB-
Hag Macca BpXpd.

PadoTw, OpoBeNenAHE Ha CHEeUKaNbHO CO3IaFHOM CTEHRe, MOKa3anM,
4TO BAXPB B G&MCM JeJie NpelIcTaBaser cododt odpasoBaHme Tuma TpyOw
¢ yIUIOTHEeHHW™R cTeHawe /prc. 4.4; 4.5/.

Ya sneMeRT TeKot TpyOH HelicTByOT LEHTDOSERHER CRJA ¥ DAa3HOCTh
PHETHETO P EHYTpPEHHEro Lariermit /pmc. 4.4/, Tak 4TO

AF = a-dm= (%—f{)o/f -r-‘Jeé‘o//)J’ /74.9/
AL =2 bl
rne .
d - YCKOpeRpe BIOAb pairyca, nprodperaeMoe Maccod 3
2 - panwyc;

ool — YTON, 3AMAMAEMYE BIEMEHTOM MACCH /.
Kax BRZHO B3 BHDAXEHEA, ODA HEKOTODOM 3HAUGHMR PaNryCa

$25, =l=f dff /4.10/
« A
Keem: : ?
’ Do dm > (PPl /4.11/

BEJWYPHE yCKOpeHpA CyJaeT HOJOXETEeabHa Kk MaCCa Ain 6yn2T OTOpROWEeHA
oT BmxpaA. OcraBiascAd 49acTb BVEET ¢ <.
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T
Sy
3 )\ PO Pt ¢ Hbent
Ry mammerrhy
— ca0u

[t}7

Prc. 4.4. Pacnpenenespe DIOTHOCTH I'd3a B YCTOKUABOM

BEXpe B 2I0Pa KAacarTeNBHHX CKopocTel.
“w

TG ~

Ppc. 4.5. 3aBACAMOCTL CKOPOCTE BpalleHms I'asa B BHXpe
OT pammyca /no Kacrepnxy/.
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Hpﬂ 3HAUEHUP 2< s BEIRUYYHE A pMeer OTPYLATSALHIN 3HuK, »
BRXPE HAYRHAET CEPMATBLCA BHEIHMM J(&BAGHpreM. Pa3nocth cra cocranrr

dF = (8- P)dS < ios oo /4.12/

JapTHBan, uro
L o=pr7 .13/
¥ 9TO BO BHYTperHell 00aacTy mNOTHOCTB ,°  yMeULiueTCAd 38 CHeT OT-
Opoca rasa uenTpolexHON cproft K CTEHKAM, nMaoen:

_ 2 _ 2
B o=p (T~ e %;3_ - (f -PIRL-TELE . a1ay
<c¢, 2¢p
Cnenosarensno,
2
L u .
Bo=l s (fe-p)RE, +ﬁ;c_ ; /4.15/

r
llanpaehun® nponece Syner ONPEZENATHCT THECOBAHUAME COXPLHEHNA
MOMEHTa KOJPYEeCTBA IBRXEHRAA:

L =emu= (:;7;1:7’. /4.16/
donyunM: 5 y
AE < [/h i )AL 2 ] _ dm
[(%-r:) "+W24-,,Jﬂ -
A oL

= % - oL /e o — Y
(Fe —p)RG e ot + e dm e dw /4.17/

Taxum 0JpaloM, pMeeT MECTO CACEHGR 3&BKCAMOCTD P3MEHEHMEA CMJl B
CTeHKax BAXpA OT pansyca. Ecam OEpEW} Ynex ¢ yMerLueH#eM pangyca
YMEHBIAETCA, TO BTOPO# m TpeTyid wieHy yBEAMYVBAWTCH. COKpulleHne
panpyca SyneT OpOLOJLRATBCA LO TeX [op, NOKz TpeTnft ©ien He croM-
neHcppyeT nepewe Isa.

Ilpn HeKOTOpOM panzyce ¢ep , KOIAA dF = 0, npouecc OCTaHOBATCH.
Ipr 3TOM BEXph OYLET XapPaKTEPM3CUBaThCA CYMecTBCHHO NOBWueHHO¥ mor-
HOCTBIO I'a3a B CTEHKEX ¥ CYWECTSEHHOC MeHbuel, uev oxpyxaomas cpena,
reMraepaTypolf. CKOpPOCTE ABRACHKSE I'@3a II0 OKPy&HOCTH BRXPA OyUET cy-
mECTBEHHO OOJbIe, 9YeM IepBORavalbHad, ¥ OYAET ONpenesAThCA BWpaKe-—
HPeM, NONYYEeHHHM K3 yCJACBNA [IOCTOAHCTBE MOMEHT4 KONMYECTBA IBMXEHUS

Eﬂ

Col

/4.18/

Orcrkae suTeRaer, 4To eCaR CTEHKH HYKJOHOB BpanapTcA ¢ arsefroft
cKopocThbb, paBrclt € , TO OKDYXHAA CKODCCTE BpAUEHMA HAUANEHOTO
o0beMa afrpa IOAXH& ONThH He MEHee, deM
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=

F Ay - <

¢, =r'\/}; 2 =3.10% ow.cl 74.19/
-~
@ TpagmeHT CKOPOCTM IOMREH COCTABJATEH HE “eHee, deM
du 2 ¢ . -1
goie = 0,4 £28— /4.207
d 7|2
.p’

Tonkan BMXpeBaA HNTH B CREMAEMOM [A33€ REJAGTCA HEYCTOMUMBEM Of~
pascBanpeM, YCTOWYMBNM ABAAETCA TOJBKO BRXPEBO& KOMBLO. (Opa30oBanmm
TaKPEX KOJEU K3 JAMKENHOrO BrXPA NOMKHN CHOCOGCTBOBATHL NedopMalpy Br-
XpeBo#t HuTH, BW3WBAEMWE KUK [0JeM CKOpOocTe® cpemw orono carux Me-
KDPBJICHANX BRXDEEWX MI'YTOB, TAK M TYPAyNenTHwX quiyxTysir# BHYTDR
XTCYTOB, a Takke TypOyJAeHTHOCTE OKpyxamred cpemw. Hpove toro, BiIonm
ocell BHXpPeBHX XCYTOB Da3BMBADTCA KOJNEGarms, B pPE3YALTATE YETO BIOMB
Tena BpXpd DA3BRBaAKNTCA CTOAYLE EOJHW Da3AUIHOd NAPHW, CLHOCOSCTBYR-
upe pasneneHno BRXPEBWX KLYTOB Ka OTHEJLHNE YUECTKM, KOTOpWe B Jans
RefueM COEIRHARTCHA NONapHo, 00pa3ysa feTaR [I3.J, /prc. 4.6/.

BexpeBye nmeTam o0pa3ymT NOTOK I'asa, KOTCDHI CTPEMPTCS DACHPEPRTH
DeTaD, B pe3yapTaTre uero o6pasyeTcs BPXDEBO€ KONEUO /DBC. 4.5B/.
STO BRXPEBOE KOJBIIO B CAydYae 3HAYRTEIBHOrO NpERwIeHpd IuaMeTpa KOAb
L2 Hag aAramMeTpom ero rtena /nce Jrxrewiareitny j?i' 2 86 [ 3, c. 3C4 ]
ReycTORYRBO OTROCPTEABHO GOpMM.

Hax psBecrso [3; I4; I5 ], BUXpeBoe KonbUO VHIYURPYET B OKpy-
xapell cpeme OTCKR rasa  /ppc. 4.5/, ODE STOM CaMO KOJBLO nepeme-
maeTcs B HDOCTPAHCTBE CO CKODPOCTHD

y =——{—(en§—@--—3—) /4.217
477 d 4

OnRaKo Ipy RCRaXCSHRR QOpVW KOJBLE HaNpaBlerye INOTOKOB rasa Me-
AfgeTcA, B ecA® SaCTU KOAblla O0pal3yoT OOmAA OGTOK, TO 00pasywrea
IeTaM, KOTOpHE HEMELJesHo paciapaBazured /prc. 4.06r0/.

YinHpMyMy 9HELIRR Takol CUCTEeMH COOTBETCTBYyET MEAUMYM OTHOWEHAA

4

—_—=min,
3gecp £ - CpelHAR LimHa, a S - [LioWans NONepedsoro CevyeHms
odiero Ljsa AByX [eTeab [IOTOKA.
Crpemjienye CHCTEMH K MRHHMYMY DHEDIMK CUSALET CMAW, HAIpaB-
JEHHUE Ba DaCUnpeHme [IOUAIy nerefb p COAkKeHne [EPECEANNrXCA Ha-
crell meress. HOCKOALKY B lIELECEKGRNMXCA UECTAX NETEND HallpuBlEHAE
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Bp&IIEHAS OIMHAKOBO, OTK YGCTR COMBWTCA, 60 TyT xe neran choprm-
pyRTCA B CAMOCTOATENBHWE BYXPEBWE KOJBld, KCTODHe OTRCAITCT Jpyr
oT apyra. lonyuupuweca KOABLu NOABEPIHyTCA Aasbuedileny [1e/ehpio.
Taxoe peserpe Jyner NpodOARaThCA 10 TEX NOP, MCKa AMg“erp Teaa
TOPORMIA HE CTAHET COMIMEPUM C PAURYCOM COOCTDEEHO TOponia. B pe-
3yAbTaTe FopMa TOpORm;a NPUOAM3UTCS K gopMe Bpxpa Xwua /prc.4.7ua/,
HO C YILIOTHCHHWMA CTEHKAMR.

MMAMMENBHON BHEPIAr TOPORMIGNLHOTO BYXDA COOTRETCTBy G pacrpene-
JIeHRe DHEPrmr BPaTeHUA MERIY BCEME CTCLEKAMP CBOCOIN, YTO COOTBET-
CTByeT npuHuruy ‘fakcBenna. CneZoBATEABHO, TOPOULEIEBRUA BUXph Hal—
Gonbielt ycTo¥drBOCTN ZOAKEH WaAPALY € TOPOMIGNBHWM OOL&TATh ele
KOJBLEBHM BpLIEHREM. LIOABJIEHAO TAKOIO KOABLEBOI'O BDAUCHWA, KOTOpOE
COBMECTHO C TOPORIGNBHHM OCpa3yeT BRHTOBOC IBMACHPE TEAZ BUXPA,
CLOCOGCTBYET COCTEBAANIAN BRHTOBOIC ILBUXCHPA I'a3a B KEpHE "BOCH-
Mepxn" Hepen TeM, Kek Opor3oflieT palledexms ee Hu RBA KOMNBLA.

TarmM o0pazoM, X&OTRYECKOE cvedeRre cTPyd rasonviodHel cpemnw —
ayrpa CrocoGHO MODOAWTH BEXPEBWE BMHTOBWC KOJBLA, KOTOPHWE B MOIYT
PACCMATpABATBCA K&K 9acTPUH, 0Cpasywire BEuecTBO.
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4.2. JIBmkEHPE Pu3a B OKPECTHOCTSX BEXD2BOLO BHHTOEOrQ TODOVIA.

PaccMoTpuM INBRXEHRE ras’a B OKPECTHOCTAX BEXPEBOIO BWHTOBOI'O
TODORI& C YYETOoM BA3KOCTR. [LA BTOTO MOXKO BOCINOJAL30BATHLCA YpaB-
HEeHpeM MOI'paRAYROro CJOA HA TeNe BRAMNEWAA, COCTUBIEHHWMA 3J.LOAbTLE

Kax noxasan 3.LoasTUe, B KOOPOMHATAX IAA TENA BPAUEHWA ypuBHE-
HAA OBRAXEHWA Ias3a pMeT BRI:

2 J ¢
9a+a Yoy 2 __ 1 ¢ o 7{/;
& a 2 L ¢ /4.22/
Alwz) )
+ = {J.
dx Q,

JnA CTAURORApAOTO OBRZEHMA Ial3a Uenecoo6Da3H0 BBECTR ¢YHKURD
TORA ¥/xy, DpmdeMm ,JAA YIOBAETBODEHRS YPABHEHPA HepPA3DPYBHOCTR le-
Zecoclpa3Ho BYOpaTh GYHKURD TORA TAK, 4TOOH CKODOCTR % R ¢ Ou-
JR NSBHAW

I 20¥2) Iy
U =S = =
2 by bR /4.23/
P S 4
= > —-—ax -
B pesyapTaTe NOXCTAHOBRR B 4.2 HONYIRM:
oy v (v L 2 ) 2w 0« 1Y
2y 2xdy |ox "z 2x T/ ay? 2« dy3
npAYeM MOrpaHRYHEMA YCIOBRSMR OYLyT:
Y = 0; _“W =0 npn v = C;
2y ¥
/4.25/

=ulx) Ipmy =

PacueT HOTPAHAYHONO GAOA OpOY3BOANTCA IylreM sa3iosesud ¢ynxrni
®(x) ¢ 4(x)B prau. [lpor3BOIR COOTBETCTBYWW:e B'TUACIICHUA & MOJAPAA
N5 pACCMATDRBEEVMOrO YaCTHOIO CAyYas yrod OOTEKAHps MO BCelt noBepx—
ROCTR BrXpa, papsui 90°, moayupM BNpamsRMe fAd LOPPAHATHOIO CNOA

OvaRHIpa, Bpalcuerocs B BABKOE cpele:
g e - e agen '—'T(K,_ }6'3/426/

CnenyeT OTMETRThL, YTO IIpR 3HAGYEHVEH

_A;_I‘ &/Ku____zr)
) e




-7 -

C NOTPEUlR0CTho, He npemmiakmef IX, MoxHO nonarath & = Q.

ABnxenpe rasz BHE MOTPERAYHOTO CNOS GYAET OIPEIENF THCH yi&e apy-
THMPA BIIDAKEHRR M.

Kak yke 0TMeYanoCh, DALOM FCCJEZOBATENEN OSHAPYHEHO MIMCHEHRE
BA3KOCTY B INOTPAMMYHOM CAOE, BY3BLHIOM 33BUCKMOCTELO BA3KOCTH OT
TeMnepaTypH, MOCKUABKY TeVaepaTypa NOBEPXHCCTR BUXPA CHIAEHE OTHO—
CHATEABED TEeMNepaTypyw CpPEend.

Tarpv 00pasoM, B MOTPAHRUNOM CJIOE OKOJO Bpatairieroca Teld Nponc-
xonpT Gonee cnoRHWd mpouecc ¥ Sojee KpyTot cnal ckupoCTH K neprge—~
DPEH, 4YEM 3TO BHTEK&ET m3 BHpamerrs 4.25.

Bpaganumitca B TIOTPEHMYHOM CJOE OKOJA0 TOPORNEABLEOIG BAXDPEBOIO
KOJNBLE HEYIUIOTHEHHWH Pa3 BCINTWBEET IEHTPOCEKHY CHay, OTCPACHBA-
MWEeTO eroc B CTOPOHY OT BEXpA. IIpm 3TOM IR OTODACHBAEMOTO 3JEMEHTH
MaCCH T'a3a COXDAHAETCA MOMEHT KOJMYACTBA IBRkEHyA, paBFuh /pnc.4.8s/

Z = mi=ccag T, ‘1.27/

Boap OW IBEESHFE IPOMCXOIWAC B OKDPECTHOCTAX UPNMHIPZYECKOTO Bi—
Xpa, O0LEIZaKUerc IOXCOCOM rasa OO0 CBOUM TODLEM, TO CHODOCTH NOCTyIa-
TeJLHOIO IBRREHHMA ra3a MEeHANach SW [0 IRMepSONMYecKOMy 3aKOHY:

Y a
¥ = = —, /4.28/7

m2 e

Hanpupe B cpele TOPOMIEGNLHOTO IBIEEHPA DE&3MMEAET cnoit, B KOTODOM
ODORCYXOINT KOIEIEROE IBMEEHAe. B pe’ynrTaTe KONELEBOE IRMKEHVE Cpe-
IY 3axBaTwsaeT CHaYana OJlHy NOJOBKHY cfepd, & 3aTeM Ipyryo /prc.
4.86/. Jier'ED BRIeTh, UTO Da3MHB HXOJBLEEOIO CJAOA NPORCXOLRT IO 01—
HOM xOopIrHaTe, CNeINOPATENBHO, B 3HEMEH&TENb JIONXHA [NOBZBPTBCH
elle 00H@ CTENEEp paummyca. A NOCKOABKY COnevHad IRPKYJAUFA COCTABRT

&7 , rae & - TONMPHA KOAbLA, yURTWBasg, 4TO Da3vMB CROA NPORCXO-—
IrT B Npenenax NOBEDPXFOCT: mapa, paBrofl 4i2™, MCHHO 0ZRIaTh, 4TO
E HepsoM NpprCOAPKEFAR XOMNBLEBAA CKODOCTE IJA paccMaTpyBaeMoro cnyvas
OyneT ONpeneiiTLCH BWDaXeHpem

v = EL /4.29/

TopomieJiblice JBEXeHpe a3a BOKDY: TODOMIEABHOTO KOJNBLA 3aTyX&-
eT B NEepEOM GORGIMMEHMP NPOTIOPLPONANLHO KyOy paccrogzs /pac.4.I10/.
B camom nele, BwapcAAA 3Ty CKODOCT: MO dopyne bro~CaBapa

o) == L /"'ﬂ”{g /4.30/
4u Ié‘_;;J
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Prc. 4.8. K BuBOLy 3aKOHa pachpelefeEns KOMBLUEBHX CKOpocTel
B cpefe BOKPYI BEPTYUKRA.

Ppc. 4.9. K BuBOmy 3ax0Ha pachOpelesieHus KOABLEBOW CKOpOCTR
B Cpele BOKDYI' TOPORIANBHOI'O BUXDA.

AN AR
ML NG

Prc. 4.10. X BuBONy 3aKOHA pachpelefeHws CKOPOCTel BOKpYT
TOpORIAABHOrO KOJBLIEBOIO BHXDPA.
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rae
P - panpyc-BexTop Brxpesolt wpte [ ;
Z - D&IRYC-BEKTOP TOUKY, E KOTODOYW DACC'AaTPMBAETCR CHODOCTE
J8apT:

Uy~ ~§~ i —-F—{34——-(*:6’:
2
3 - J Cod o
% = - ’“:_’3‘“ Sorm & /4.31/
G~ _J:,°
2&3

Cnemyer 3aveTuTh, HUTO NPRBRAEHAWE BRPANEHPS HOCAT YNCTO KMHEMa—
TPYECKMd Xapaxrep, He yUYRTWBALMRA, B UYACTHOCT, PHEPLKOHHOCTH MACCH
rasa, BYTEHADLETO M3 IIERTPAJBROrO OTBEPCTRY TODA. YUET e RHEPLVOH-
HHX CHX NIDZBOJIMT K TOMY, UTO TEYEHPE OK&3WBUETCH HECHMMETDRTHLM OT
FOCRTENBHO MAUCKOCTR KOJMbLA. 2Ta HECH'METPMA CKA3SWBLETCA M HA KOAb--
ueBoM nBpxexpn. TaxkeM o0pasoM, CKPEcTHOCTE BUHTCBOTO TOPORIANBHOLO
BAXDA TEKEES OXBUUEHY TOPOMTANBHWM P KOJLUCEWM JBMASHIAMA.

HeoGxonp~o OTMRTVTE, YTO B DACipEISACHMM CKOPOCTed KoAbLEBOIO
IBEACENT B OKPECTHOCTSX BRHTOBOIO TODOWIGNbLHUTG BPXDA BO3“MOKEH T&K-
& cayyal, HOINAa 3TO KOJBLEBOE IBFRREHNE 3&MWKaeTCl B HSUOCPEICTBEH-
Hof GAr30CTR OT TeNa BRXDA.

B orapupe CT TODOPI&NBHODG TBPXEHPA I'a3a, B KOTODOM ABpxeHRE
OPOKCXOIMT 3& CUeT JaBJSHPA CO CTOpOI H&deIaw ¥ dJaeMerTuB Ia3a,
KOJBLISBOE IERREHRE UDOKCXOART B OCiOBHOM 3a CUET BASKOCTM CJOEB ra-
3a. ECap IpaipeHT CKOPOCTE OTHOCWTEJLYUO HEBEJIMK, TO He OPONCXOAAl
¥ CYISCTBEEHOI'O CHMREHPA BABKOCTY, [OCKOABKY EASKOCTH CBA32HA C
Temieparypo® BupamenpeM 4.25, a cz¥a TeMpepaTypa CBAlaHa ¢ nepena-
oM CKCpocTel Bupaxerpem

a7 o L42 /4.32/
2¢,

Ecan e nepenal cxopocTed BeAmK, TO CuUTBCTCTBEHHO BEJMK mepe-
gan m revlepaTyp, ToKKe BEARKO CHWXEGHME BASKOCTH. Cael0oBaTeRBHO,
KCJbLEBOE IBAXEeKre He OyAeT HepeiluBaTLCA BHGUHYM CLOAM, N Takoe
HOON0KEHRE CyLEeT YCTOAYPEWM. YKu3aHHOE 35MEUanpé OKa3uBaeTcs cyne-
CTEGHHNM [Ip¥ DacCMOTDEeHny MOICIy HEeATLORA.

\lOCKOABKY BEXph - OOzee XOLOLHOe oCpd3ckauye, 4Heu OKPYyHalias
cpeiaa, B OKpyxawuelt cpele HGUMHGETCA LNPGUece ll:pepaclipenelienis
TEeMIEP&TyYD, OmMCHBAEMHE ypeBHEEHMEM TEerACIpOBCLHOCTH [ 18, c.447]:
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- 3 p.’.’ 2 K . -
L =a“al = ——; q°=——. /4.33/
¢ (‘/3 (/'1

B pesyastare B cpelle, oxpyxawriell Baxpesolt KonbueBof 1op nossuT-
YTO IPPBENET K IMOSBAGHIK COCTUBJLININX CHI,

CA IpajreHT naBaenmd,
CTPEMAIAXCA CONR3ATL BPXPM HE3EBUCPMO OT MX OPredTHlIAR ¥ 3HAKOB
BPHTOBOTO IBPECHMR B HBX. [paigueHT L&BAEHPR B cpeJle, KpoMe Toro,
NpEBELET K CMEMEHM® 4aCTRIl 3¢UpA B CTODOHY BPXDH ¥ HellpepwBHOMY
BTEK&HMK 3WEpOB B BUXDPb. Takoe NOCTyINeRpE avepoB ps Bramdeh no
OTHOWEHPD K BRXDK CDEIN [pmBEAeT K yEeehruenmo Maccuy Buxpa. llocrynm-
aekpe 5irpa B BRXPE SyAeT NPOJOARATHCA JIO TEX 1MOD, NOK& BUXpb Oy-
HET CYyLECTEOB&GTE.

Paganygnne fopuy TrmcHl cpedw, BW3BGHHWE BRHTOBHMY BUXPEBWMA
TOPOULEMA ABAAOTCA NDRYMHON B3apMOIEXCIBPA ODTPX TODOWIOB MEXIY CO-—

sol.
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4.3. LiOrpakmrdHoe /CHALHOE siieproe/ v ARCTEHUMONI0e /AACKTHO—
MaTHVTHOE/ B3apMoneiCTRIA BUHTOBNX BRXDNCBYX KOAPLL /HyLAOHOB/.

Kax 6wio moxeralo B NPerdTymeM palirde, JIRPACHPE Ta3d B OX—
PecTHOCTAX BPXPEROI'O BRHTOBOTO TOPOMIAALHOIO KOABLA “OXHO PaABLC-
APTH Ha ZBe odsacTm - IOrpaHpynwi cno¥, xapakTenriyoumiics upes-
BuYafH0 GOABTIPM maMeneHmeMm cropocTelt m zeupvanpt pecpMa Heauaun—
TeNbEyD 06nacTh romnrroit nopsnke 0,1 $epvr, p ocTankuoe NpOCTpaH~
CTBO, B KOTOPOM LPSAmMeHT ckopocTell wemenmk m, B CCHUOBHOM, MOT4YMU-
HAETGA OOWYHYM 3&KCH&™ BUXDEPOrO IBPXGHIT. COOTBCICTBEHHO pal3np-
9Hy OyAYT M CWJIH, 7 LOBEJeHZEe ZIByX puxpell 3 3apucrvocTy OT TOrO,

B KaroM cyoe afwpa Jpyr OTHOCHTEABHO ApyTa OH) BRGIMONRHACTByKT
/omc. 4.10/.

Ecap Bzanvomefcrsite LByX BPHTOBWX BRXDPORUX KOJON DDORCXOINUT Ha
DacCCTOSHRR, COM3VEDPrMsM ¢ TONIHON MOrparygdHOroc cnod, To MOBEDXHO-
CcTZ Brxpe#, IORVMKGOINE JPYD K RDYTy, [IONanyT B NOIDAHRYHWE CJIOH,
E TC BDEMZ Xa&K LDOTVBONOJOXHWES CTODOH' BRXPER OKUWYTCH B OGN&CTR
HOPMALBEUX TP&IFEHTOB CKOpOCTeR adppa. Weam s s3apvogeRcTBre Ko-
Jel NPoMCXOIMT BHE LOIPaHPYHOIO CACHA, TU 00 CTOPOHAW Kuablla ilona—
IYT B OGJ&CTB HODPMAJLHOIO Ipaiperta cropocrei.

Cran, ZeRCTEyGIME Ha BPXDR B MEDBOM caydae Sy.yT CyUeCTBEBHO
OpeBHI&TH CPAW, IeldcTBylmye Ha BRXDR BO BTODOM Clydae.

Kak B mEDBOM, TaK P BO BTOPOM CAydYadX B3alMHaf OPVEHTAURA BEX-
pett Syzer omnperendaThCA TOPOMIENBHWM JIBRKEHKEM rasa, N03TOMY NOTO-
Ky ra3a Ha DOBSpXHOCTSX BmXpe®, ofpameuHsX IpyT K Lpyry, OyIyT Ha-
NpaBNeHw B Da3HYe CTOPORYW, GJarogadd 4efy AaBAeHne rasa B NPOMExy-
TOUHOM MERLY BRXDAME CAOE I'a3a OyLeT CHRXEHO OTHOCHTEJBHC BHEMHETO

JEBTLEHNA.
Vi3 ypaBHeHRA bepHyJIR
2 -
3 + o P =c =cent? /4.34/
2 Vi
C y4STOM 38BPCEMOCTM [LOTHOCTR OT NGEBNGHPA IJUT CXPHMAEMoro rasa
>\,
7 =f'( £ "V; = =2, /4.35/
g Pr C/
BYTEKGET, 9TO ;
/Y
— A
2{2+ J’ . /3'_‘/),= _ d/ i o =c /4.36/
2 F-1 P JF-1 Se

CneroBarensro,
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Ianee, nonoxme

2 20
r'= "f_ 3 ? _ 4 a )
V= v g=dys PR
rne /2o — OEBNEHPE B cloe, IBEKYSEMCT CO CKOPOCTLR L, , NOAyUpM:

AP -1
. . r /D [
R R Rr N ey
% -1/ »

OTKyIa ,
2P Yuhlr-1) [ e NI
Z’J 2! f-"‘,. ;}J '
7 H&KOHell, r
P =p _2’;'§f§i I)_ /e {/'{/:’:.f 7
£ e & .) - {J -
2d /on:‘ / Ja'f
J
5 VA1) [ Pee | W/ v
=k )// : 4.
e 2y P Qj N ay /4.38/

TaxpM 06pa3o, N&BneHPe 3@BRCET WA [I0BAPXHOCI W BPXDA HE TOJBKO
OT CKODOCTZ [OTOK& HENOCPEeICTEEHHO H& c3MOlt NOBeDYHOCTR, HO I OT
TpanreHTa R3VEHEHMA CKODOCTP B EAIDEBMCHP[H, NEDISHIPKYIADHOM Te—
qeyppn NOoTOXA.

YvMeHDLISHNE TABAEHAR B CHO€ I'a3a MeXIy BRXDEMY 32CTEBAAET BRXDH
OpPRPMETRECA TOYT K IDYTY ¢ cphoft, onpenensevodt mnomaneso Bpxpel n
Da3HOCTEO T&BJeHRM B CBOGONHON Cpeme r 3 npomMexyTouHoM caoe. lpn
DTOM B3 IBYX BO3MOREWY CHOCOS0B coenrwexp? Buxpef Gonee ycrofuppmM
gyner TO, IIPP KOTODOM BRXDPF B33pMoief#CTBy0T COKOBWMM CTODOHAME, 10—
CKOJBRY 0pm 3TOM InpAa 00mero MoToka rasa oyler Mewple, 9TC COOT-
BETCTBYET MPHPMYMY 3HEDTRAR CRCTEMY PP MAKCPMYMYy SHEDPTMP CBA3R
/orec. 4.11/.

(4eBPIHO, 9TO €CAy OAWF P3 BUXped pMeeT I0MEMO TOPOMNENBHOIO
elle ¥ KCJLLEBOE BDAMEHRE, TO IpaJIMEHT CKODOCTE GyIeT eue Ooampue,

7 cpna B3EPMOIENCTBMA MENIy ErxpaAMp CyneT Tarkxe Conbue#, 4yem B
chyyae, KOIIA KOJBLEBCIO Bpamerrsd Her.

Ha OCHOBR&WPP P3LOKEHHOTO MOXHO OXWIATH, 4TO eClp HYKIOHW npel-
CTABAARNT coCoM KONBLEBWE BWXDE, TO LR CONpAXenpp Uy COKOBWMM IIO—
BEDPXHOCTAME B OpelenaX NOTPaHPUHOro CROf CHIW R3apMoledcTsud OyIyT
pA3NRYETLCA B 32BRCPMOCTE OT TOTO, [A3NRYGNTCA OHM MExAy cooo#
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a/ 6/
Prc. 4.11. YcroilumBye NOAOKEHW ERXPEBHX TOPOB.
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Ppc. 4.12. 3aBRCRMOCTDH DSHEPIHR B3aPMOLEHCTBRA MEXLY HYEKNO-
HaMP OT DACCTOAHPA MEXIYy HPMP [IPA AHTROAPANIENB-
HHX COMHaX.



HanpaBNeHreM » BEAMYMHOR KOABUEBOI'O ZBUXEHPR wiAY HET.

ECam B3auMoneicTBy 0T LB4 HEeRTPOKA, TO ¥ 000X HET KUJBIEROTO
Bpalieind 1O BHEUHER NOBEPXHOCTE, €CAR XE BiakMCAeduTrywT ba npo~-
TOHA, TO XOTH y HUX ¥ OGOMX PVMECTCA Kulbli€LOC Bpuieire, Hu npn
HTMIaPENNEABHON OPREHTALMR APOLIOHOB JIPYL OTHOCKTEALHO Jpyra B 1po-
MEXY TOYHOM MEXLY INPOTOHEMR CNOE KOJLIIEEOe BPANENre COBECT LOLUON—
RUTCARHNA MOTOK »iupa B ofiem HallpuBaenppe, CRenoRATONBHO, [NCHUJIHN—
TEJABHOTO I'PGIACHTa CKOPOCTEN B HTOM Ci0E 3a CHCT KUJbLEBOrO Bpale-—
ApA He OyLer, d JyIeT HKCKOTOPOe OTTANKMBaHHe. TakiM 0Cpu3oM, MORHO
OifhdaTh, YTO NCPAZOK BEARIPH B3uPMOAEPCTBra HElTpona ¢ nelTpoHov g
ilporosa ¢ NpOTOHOM JyAeT OAMH P TOT Xe,- HO y NPOLUHOB BeARYMHA apn-
TAXERN BCE K€ OyIer HeZKONbKO MeHbuwe, CAEIOB4TENbLIO, BEJIMYMHA
SHEPr#m B3arMONeMCTBMA 4BYX IPOTOROB JYLET HECKOALKO MEHbIEe, ueM
ABYyX He#TPOHOB.

Ecnz we B3arvone®CTByoOT LPOTOH C HEMTPOHOM, 10 H&aWYMe IpuideH-
T4 CKOpOCTell 3a CYeT BPANEHRWs TOALKO [DOTOHA HOAXHO CYMLECTBEHNO
YBELAURTDL DHEDrpo Blammodelicrang.

Leaecoolpa3no CTMETKTD eilie CABNYILYK OCCIEHHOCTL B3arMolelicTBus
OBYX BuXpel, pPAClONCKEHHWX B HE{OCPELCTBSE:O! OAM30CTH OAMH OT Apy-
roro. ¥3 IByX BO3VMOXHWX [OJOXEHRH - OUAMH H&T ZDYyLI'EM LO OCH KoJell
/GCOOCHO/ gJiMm [pPA CONPPKOCKOBEHPZR COKOBHMVY LOBEDYHOCTAMM BTOpOEe (10—
JCcxeHpe SyaeT ycrotuypBwM, a d2peOe — HeycTOMuPEBEwM. 2TO JETKO 05%-
SCHAETCA TEM, YTO BO BETODOM CAYY&€ [YTb OOTOKA rasa, BWXONANEro p3
UeHTPaNIbHOr0 OTBEPCTUA OLHOIO KOMRIE I' BXOIAUero B LEeHIDWIBEOE 0T—
EEPCTEE BTODOT'O KOJbIla OKA3WB&ETCA KODOYE, ueM B IIepBOM cllyyae, Cie
IOBATEABHO, CUCTEMa IBYX KCJEU, COEIMHEHHYX [0 BTODOMY CIOCOSy, mMe
T MeHBUY® BHEpPriMo, 9eM COEIZEEHHWX IO mersovy ciocoly /pmc. 4.I2/.

Ipr coemm#erym koJel COKOBWMY [NOBEDYHOCTSMM BHEUHee JaBJeHne Je-
gopMppyeT BRXpM, W OHR, LDFXPMEACH ZDYT K ILDYry, UPROSpETanT 00Uyn
gopvy, nprCarRanlybesd K waposol.

PacemoTperuoe E3amMolellCTBRE IBEyX BEXDEBHX KOJEL COOTBETCTByET
CRJBHOMY fIEpHOMy BaapmonmeficTsmb. FacemoTprt BaarMone#crare IBYX
BPAXpEBYX KOJLel. PacUON&ramiXCA BHe NOTLEHMYHOTd CNoA, 2TO COOTEET-
CTBy&T BJEKTPOMATHPTHOMY EB3ar 0lefCTBZK #yHIOHCB.

Ha ppc. 4.I3 nokasaHo Tpr HON0KEH¥s ETODOIO 3EXDEBOTO KONBUE OT-
HOCHTENBHO RepBoro. ilepsoHavainprce Be3[E3ARUHCE NOJIOXEHPE BTOPOro
KOJNBNA OTHOCRTEJBHC [EDPBOTO M3MEHRPTCH, KeX TOALKO BTODOE KOJEIO MM0-
nereT B TOoporIaNErwit COTOK NEPBOIO KOJBLE, TaK KaK BOSEZKIET CRIW
2BNSHpA, SECTABNANTYE BTCDOE KOABUO [A3TenHyTLCE TAK, UYToMi Hanpa-
BJIEHpE er0 OCP COBMNATAN0 C HANPABASHEEM TONOYIaNbHOIO NOTOKa rasa.
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Prc. 4.I3. BzammomeicTBZE TOPORNJIBEHX BRHTOBHX BMXDeil.
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PMEHHO B 3TOM MOJIOXEHMM 00 NEDPRGEDUM RTODOIO K0Jibla OYLET WMETh
MECTO HaROOABUMA IDalIBeHT CKOPOCTell TOPURIGALHCIO THUACHWA CPeIN
B BTCPOI'S KO.BIE, & CAEGIOBATEABHO, I HuPMEHB'Uee NaBASHYE, VIO p
OymeT yZepXTE&TH DRTOPOE KOJBIO P ATO! HONOKCHHUM.

Ecip BTOpCE XOJBUO HAXOMWTCA E MIOCKOCTH NEeproro /u/, TO Ha
cTopore, Sauxa™uel K NepsovMy KOABLY, OYICT HuvveHLuee 3HGYCHpE
IpullyeHTa KOABLEBCH CKOPOCTR, TO €CTL HanSOaBUee JuBlenpe; ¢ Npo-
THBONORORHOR CTOPCHW = H&ArGOAbLKA I'DATMEPT CHODOCTE, T0 eCTh Bup—
MEHBLEE TaBieHre. Taxkp™ 06pu30M, NPR ONKHGKOBOM HallpUBAEHPN KOJBle-
BOTO LBUXCHFS B BPHTOBHWX KOJBUGX OTHOCMTENLHO TODCHAZNLUOIO DTH
Konplla OyayT OTTAAKMBATHECA. Cpad OTTANKYESHUA SYIeT ITPONORUMORAb—
74 PLaareHTy KOJABLCBWX CKODOCTER IEMRSHMH CPCTH B OKPECTHOCTAX
BTOPOr'0 KOJBLA R CaMOI0 BTOPOIO KOJABLZ, TV €CTh
f—’—{i’—f /4.39/

452

lIpm coocuom monoxeHnp KoJel /6/ BaarmozelcTsie OyI€T NDOVCXOINTH
[0 mNowWaIy Kojed. IIpp 3TOM IPEIPEHT KOJbLEROR! CKOpPOCTR MexIy KOJb—
uavy SYyLST MEeHpIE, YeM C I[IPOTRBONOAORHOX CTOPOHW, BenpupHa CHAW OT-
TANKMEERRA CyIeT ONPeUSAATECA TeM Xe LUDAXEHyeM, XOTs B3arMonmeitcr-
Bre KOJel TEeNepPb [IDOMCXOAPT I[I0 TCDLEM, & He N0 05pa3yomm.

Heronen, B o0IeM cayuae, KODZE KOJBLO HaXOZYTCSA B HPKOTOPOM I[IpO~
MEXyTO4YAOM LCJOXEHPHM, Ha HEro nelcTsyor AEe crad, OIHa - [IIONAIHAA,
IpPOGODLROKENbHar F f«ny , y BTCpasg - NeficTRyimas 00 odpasywmei,
HpOOOPIROHAN BHEA F evi’y. YMOIyJNL R nO-IpexHeMy paser £ , & manpa-
BJIEHRE €€ - Mo Dazrycy OT LAHTDA MNeDBOrd KONBUA.

EcTecTBeY4o, 9TO Te X2 IIOAOXEHKT CNDARSIAPEW P M0 OTHOWEHPH K Iie-
PBOMY KOJLIy, XOTODOE OyLET HAXCLKTLECA B Mon8 CcKOpocTell BTOPOrO KO-
npua. TexpM o0pazoM, MezIy KOnblaMp SyaeT LeCTBORATH OTTAaNKrBal-
TAA CPAG, OPONOPLROHANBHAA PETEHCHBHOCTY PY KOABLUEBHX IBR%eHui p
06paTHO OPONOPUROHAENbAAA KBEIPATY DACCTOAHMA MEXIy HuMz /prc. 4.14a/.

Ecay ze y BTODOLO KOABUA HAlDABJIEHRME BLalleHPA KOJbLA OTHOCHTENB—
P0 ero TOPORISNLHOIO NBPASHYA MDOTPBCNOJCKIO TOY, KOTODCE rMeeT
meps0e KONBLO, TO IpaIPeHT cKopocTed nprodperéaer BRL, NpelcTaBReH-
et ma pre. 4.146, p Bce cpaw, NeWCTBywipe Ha KOABLO, CT&HYT IDOTH-
BOIOJIORENM) — BMECTO OTTANKFBEWMd OyLeT PMETh Mecro, IpyTAxerpe. B
OCTaslLHOM BCE OYZET Tak Xe, KEK R B [OpejwyneM ciydae.

TaxpM OGPA30M, OTHOCHTEJIBHAA OpUERTanis KOJIbLEBOTC U TOPORIAJbLRO~
ro IBp¥espl, TO ecThb 3Aax ByHTOBONO LUBPXEHPA TELa KOABLA ONDENnelerT
HalpaBlEHREe CWl, BO3AEHCTBYyDNPX HA EVHTOBWE BIYDEBHE KOJBla.

.
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Pac. 4.I4a. Pacupenenenpe CHOpOCTGH KOABLEBOIO IBLKEHEA R
O&aBJeHA! B Cpele OpR OAMNGKOBOM HANDABJAEHLR KOJBLEBOTO LOAKEHRA.

O+ =h)

2

Pac. 4.140. PacunpegeaeHpe CKCPOCTER KOJLLEBOI'O IBILIGHRT M
LeBneHEdt B cpele OPR OpOTRBONOJAOXHOM RAlpaBJAEHRA KOABLEBOIO IBR—

XEHEA. POV perieetMblel
T \/ \\
W
r ' r
Ye* 222 %4 Ul 3
/
2 t
' /
a/ 6/

Prc. 4.15. [epa ycrofiumBux COCTOAHEA DACHpPEReAeHrA KOABUEBOI
CKODOCTR B Cpelle TUpH Fanuydu BRXPEBOTD IBMNEHMA.



- 87 -

ConocTaBnsa B3arPMONe#CcTBrE KOJEL C NOBPNAHMEeM RADAREHHIX YdCTml,
MORHO CNeNaTh CNEeNyWIUC BWROJW.

I. Hocronpky JaKT NPATAKEHPA PAR OTTANKMBAMPA ONpDEIeNASTCA OTHO-
CPTCIBHNY HATIDEBNCFREM KOABLUEBOI0 BDAWEHNMA, TO 3apsd NOJYeH OWTL
OTCHNECTBREH C HalPuzeM KOJELEBOrO BpamMeHps, & MOJASDHOCTL — C ODR—
erralre’ KOJNbLEBOTO TBPXEHMA OTHOCWTEABHC TOPORIANBHOIO . Beapupna
32pAT4a COCTaBHT:

4 =k //;: I'4 c”-z.:f(’.ao’_,:(’,.j/:c,_. /4.40/
rae WZ - 00BeM BVHTOBOI'0 BPXPEBOI'0 KOMBUA, “ — CKOROCTB Bpamenes.

2. done cropocref KONBLUEBOUO JNBEAEHPI He 00JujIeeT HOAHOR cuwMe-
Tpreldt, OCOCEHHO B ReNOCpPeXCTBEeHHOM GAM30CTHM OT BRXDEBOIO KOABLA.

3. IOCKOABKY ODFEHTAIMA YACTRLU ONPeNeAseTCsi TOPOVIANBHHM TBp-
HEeHKeM, TO MUI'HETHOE i10Nie OTORIECTREJACTCI B daHHON rMolenm ¢ Topo-
VialbH'M  TBEXEHIEM CDeLM. arHKTHWE MOMERT 0y.1eT ONpefC.AThCH LAp-
KyJaupel TOpOUIGIBHEOIO JIBRKEHEA 00DeMa KOJMbUd, yMHOXEHHIOMY Ha yI-
JOBY® CKODOCTh EpQWEHRI TEAG TCpOnIa:

M =x2ki= K, Voo /4.41/

Emxpesoe BHHTOS0€ KOJBLO B paccMaTprbaemolt MONeam CcoOTBETCTIRyeT
NPOTCHY, TOLOWISNBHOE GBWECHRE 3¥pa BORKLYI KOABLEA — MATHUTHOMY [O-
M OPOTOHA, & KOJABLUEBOE - BAEKTPMYECKOMY lOJ0 OPOTOHA.

BHyTpexnHee CcTpOeHpe BEXPEBOrO BEHTCOBOLO TODORLA, KAK ¥ BCAKODO
Ta30B0r0 EMXDPA AOJEHO OYTh TPySdaT™™ C YLAOTHEHHWMM cTedKampn. B en-
TDAMBROM YACTR TOpomLa “MORET OKal3&ThsCA K&E&J, DaClOLOREHHWH BIOAB
OCHEOBHOX 0CM, XOTS M3BECTeH BYXpPh, HE AMEOUMA T&KOIO KaHana, TE8K Ha-
3yBaeMylt, Brxppr Xpiaa [16] .

Bcan B pe3yAnTaTe KaKEX-InG0 BHEUHMY NPHIUH, HauDPMEp, BsamMogel-
CTBEA C IPYyTMM BPXpPEBWM KOJBLOM, OGpa3syeTcs IPaliesT KOABLUEBCH CKO-
DOCT#®, TO Iaj€e 3TOT IPEIAEHT MOXeT OK&3aThCsl yCToKdrBwM, B KoAbLe-
BOE BpameHpe pe CyLeT NepelngBaThCA 3&a [pELENd [IOIPaHrYHOrO CJOA
/ppc. 4.I5/. B arov caydae TOpPOPH@BHOR JZPXeHpe CYyIeT NOo-HperHeMy
NPOLOJNEATHCA, XOTA MHTEHCEBHOCTB €U0 OKLKerCA EECKONLKO CHUREHHOH.
Manas [0JA KOJBLEBOrO BpamCcHusA, OGpa3CBaHH&A BHYTpPEHHENX YACTHO KONb—
L@, MOEET OWTh COXpaHeHa M [pW HaAnuMy IOIDAHPYHOI'C CNCA M IePaiaBTh-
cA TOPOBIAJBHWM IIOTOKAM CpENH.

tonyuessaa cmcrema COOTBETCTByeT HEHTDOHY.

Kax p3BecTHO, paimyc deldrpoua pasex 1,5 Cepvm, B TO BPEMA Kak
panryc nporesa pases I,4 Pepvm. Takym oSpz3oMm, nOrparpdswit cnoft
O BHeWHe" cTODCHE TOPOWIA WMEeTr TONUrHY [OpalKa 0,1 Cepvu pan
107 4cu.
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4.4. Momaap atoMyux qiep.

Vi3noxesne IPencTaBACHAT O CTPOCHUR HYIJIOHOB — NIDOTOHa p HeM-
TPOHA LIO3BOLANT COCTABHTDL MOJIEAF ATOMHNX fijep Kar crerew, 03pas0o-
BAHHENX 3aVKHYTWMA BAHTOBHMA BRXDAMP 5¢¥pa. O CTpyKType Agep ynod-
HO cy&urb Ha OCKCBE GHaap3a nonyolt sHeprrm BIARMONENCTENA HYKJIO-
HOB £ , 3kaueHnl ciowya 77, 3HAYCHR MATHATHODO HOMCHTH Mo,
YETHOCTY B KO3{GMUpeHTa ne&opmaumu/a [20, 21, 22] .

lpynna smep BoRopona — resamd.

lIpocreftumm cocTaBHwM AnpoM fSBAAETCA 1efTpoH |, CoCTaBARHHLM
B3 nporona p Hefirpora. llpmgoeinuexpe K nefiTrony ens omnporo peft-
TDOHA NAeT TPATOH — AAPC TPRTPA; NPYCOCAMHEHRe K JIeHTnOHy BTOpPO-
IO NPOTOHA JaadT PO K30TONQ relps - "Tenpa Tpr'; coenpHenne
IBYX NTeWTDOHOB 18eT AP0 "renra derupe”, mpave paswnaemyin anbba-
gsactnief. B radapue 4.1 nppeenerw HeKOTODWC NapaMeTpPN NepevncleH-
HHX ALeD, Ha prc. 4.I6 npencTaBReHW MX CTPYKTYpRY.

Tadanua 4.1,

| ] ]
I r 172 2,792743 £+ 0 | - o
5 % Ir2 | -I,0I8I29 + 45 | -
D | Pen |1 08574073 + 2 | 2,27483
or P+2n | 112 2,97884 + I | 8,482I2
SHe |2p+n DY 2,127544 + 7 | 7,71826
Sre | 2p+2n 0 0,000 28, 29524

YcTotuzBoe cocToAHpMe Byxpenol} cpcTeMm pMeeT MECTO PR yceansmn
MRHEMYME SHEDIHA AN MAKCPMYMZ SHepryn E34uMonelcrTBps, IAS dYero
HEOOXOLAMO 3&MHKAHPE TODOMNAABHHX /UEHTpaNEHuX/ [OTOKOB »fmupa Ta-
KPM 00pa3oM, 4TOCH 9TOMY DOTOKY JHAO ORA3&HO HAWMEHBUCE CONPOTMB-
Jerre B cpene. docuaerHee BEO3MOXHO Jnib B TOM CAydde, €CNM HYKIOHW
00pa3ywr oS! NMOTOK, HPR B3TOM, KGK yAe OWAO NOK&Z4KO BWUE, B reft-
TPOHE HYKIORW OSyIyT COERMHATECH IpYr ¢ UPYyroM COKOBWMU [OBEPXHC—
crsMp. LOCKONBKY LenTpeibiyft NNTOK MpoToHa GOible, 4YeM IOTOXK Hef-
TPORA, TO DE3yABTMPYLHAT Y&CTH NOTOKA EWXCIAT BO RHEWHWO Cpely X
3GMUKAETCS B Hel, 9TO BOCHPEHEMAETCA K&K DJ2KTPRYeCKOe [oJe Npo-

TOHA, HaXonsdmerocs B AlIpeS.
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Coenmnierre HYKAOHOB IPYL C JIPYTOM SOKOBU™M NOBDPXEOCTAMN apnp
HENRTPR § HPX OGMEro LEHTLANBFOrO [OTOKA 0T PBONMT X »X anTHIApas-
JIeNBHOCTY APYL OTHOCATENBHO ADYyra. llpm srov malpapneups Topomzann-
HOPO ILBEXCHES 110 00pa3ywimM O0OORX HYKJIOHOR B3AKMHO HDOTMROIOJIONRHH,
TO ©CTh I'pANREHT CKOPOCTedl TOPORIENBLOTO IEMKEHPS MAKCPMallew, a Ha-
JApune KOJNBLEEOI'0 IRMEEHRA ¥ IPOTOHA elle S0nJee yDnenruppaer aToT
TPanyeHT, 9TO MNPREOTMPT K CHPXEHFO MARICHUA B IROMRTYTOYYOH Memty
HyxJ0HaMn 301e. Cumxerre narsepps »fupa Memily HYyIJIOHAME OPPBOMRT
K TOMy, 9TO BHETUHCE NARJEWRE B(PDA NPPXrMECT WYKJAOHMM NDYT K IPYTY,
B €ew p BUDARAETCT CMJAbROE fIEepPHRDe BRAPVONECTRMe HYKAOHOB.

Boawmoit rpanperT cropocTell admpa MewIy HYKAOHAMY ONHORDAMENHO
IPPBONRT K CHRXEHPPO BA3KOCTE admpa B orot odnactn, noRTOMY IRCCH-
Nalpda 3HEeprem 30eCh BechkMa Meda, v Anjyysms prxpeil nporcxonar upe-
3Byuakuo MeNserHo.

Jlerko ®pjeTh, UTO Npr aETRNanaAneaLHo} OpPenTalrM HYKNOHOB CyM—
M3 PX COOCTEEHHWX CIIPHOB DEBFA HYJNO MOMEHTOR PX KONBI €BOI'0 IBRXE-
APS/. HO KOABIIeRCE TBMEEHpe NDOTOHA NDPROINT K RnameHpio Bceit cm-
cTevy BOKpYr ofme ocm, IDOYONSmER gepes npoMexyTouwy© 2O0HY DApai-
JIEABHO TJASBEWM ocaM BpxpeR. [IOCKOAbKY UERTOHM MACC HYKJOHOB pacnoja-
rapTc Ha P&CCTOSHRE OT OCR BDEMERRA ¢, , TO €CTh Ha TOM Xe DACCTO-
AHPAR, H& RKOTOPOM B OLMHOYRAOM HYKJAUHE COCPefOTOdYeHa ero OCHOBHadA Mac-—
ca /upR TpyS4YaTOM CTPOEHMR I'a30BOTO BRXDA/, & 00ILad macca yIBOAJLACE,
T0 ofilee KOAPUECTBO IBWKEHPS TaxEe JIBOWTCA, TO €CTh CHpH JelTpoHa

paseH

7 =27, /4.42/
MarunTHult Moment ngefirpona paser U,86 p1g , TO €CTHb HPEMEPHO
Mz = C,BEpas M M, /4:43/

9TO BOCJHE COOTBETCTByeT LAHHOY CTUyKTy pe.

Upmcoeapnasrne K 4eATpOHy BTOPOrO HENTpOHA CO3L&eT TPUTOH - Al-
po TPRTPA. LIO MalHUTHWA MCYMEHT D&BEH, LIPBMELHO, WATHUTHOMY MOMEH-~
Ty uDOTOHA

M = 2,879 1y v Me /4.447
4TO roBOPAT OO &HTRO&DEINENBHOM oprenTarpy HEMTLOHOB B fUpe. Bry-
TpesHzl CORH TPATOHa paBeH 1/2, YTO eCreCTLenHO, TAK Kak NpA anTr-
LapaliCAER07 ODRERTallty HEJTPOROB WX BRyTPEHHME CIMHN KOMIEHCHDY-
OTCH, A OCT&ETCA TOABKO CLpH [IPOTOHa.

Jaeprest B3armomgefcTBrs TPLTORA COCTab/ReT, pKVMEpHO, 3,48 wmaB,
URCAO LOBEpXHOCcTell B3ayvoJelCTBMA HYKJOHOB WMEexLy coB0% paBHO S.
W36uror oHeprir B3ammoLeficTBYi, echiy CpapauTs C ageprrelt eaapmone-
cTBEA Tpex AefTpoHOB HO 2,27463 MoB, cocTaBaneT:
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al = 3,482I2 - 3:2,27463 = I,65323 mols. /4 .45/

ZOIONHATCNEHAS BHEPIFA CBH3M MOXET CHIb O3bACHCHA JIONOJARNTEeN b~
RO% nefopvaunedl Brxpelt m yBesuuenpev mwionadeil BuAMOeRCTBIA.

MarapTaat MomMerT reama-3 pasen 2,1275, uro LUPUMEDHO COOTBETCT—
ByeT MATHUTHOMY MOMEHRTY NDOTOHA. P&3HPlis MO¥EeT S4TL OTHECEHa 3u
CYCT R3YCHEHRA DACHONOXEHRs [OBEDXHOCTE MOTPAHKYROrO CAOS, YTO
O3y CJIOBACHO LPRCOEAKHEHPEM NPOTOROB.

Jdpororn B Anpe 5 He pacnojiokeHn alTrilapaineiLHo Jpyr Japyry, B
PesynbTaTE 4ero AUPO He BPaijaCTCA BOKDYT CBOCH ocCk. Comu Adpa pa-
seH I/2. Sueprua BaamMomeicTBMA HYKIOHOB b fipe reapda-3 MeHple, yem
Y TPRTOH3, HTO OSHACHALTCA OTTEAKPBAHIEW NIPOTOHOR, JSN&ar0napA o0pa-
30BaHHOMY 'im OJNEMY I[ICTOKY I'G3a MEXRILY UMK,

llprcoennuenre ueTBEPTOrO FYKJOHE “OPAO SH B'I3BATH yBEARYEHPE
9HEprun B3apMmomehcTBU® B snpe renms-4 nopAax: Ha 3 “9B. Cmuako pve-
CTO 3TOI'GC NPOKMCXORKT CKaYOK SHEprmy go 28,296I4 msB, r.e. moury ma
I8 w3B Goasue, ueM ORMIENOCH. OOBACHMTH TaKoW CKAuoK SHEPILA MOKHO,
TOJBKO NOMNYCTEB BO3MOXHOCTH mnepecTpoftxn Bcelt cucremuy,

Jerxo BmI2Th, 4TO TaKes OepecTpoixa, B cu'OM Hede, PeannHO Heos-
XogmMa, TaK KeK Halmupe YeTypex HYKIOHOB CO3Z&EeT BCE BO3MOXHOCTR
Ina odecneyesnd HanMEHBWEro COMPOTMBAEHPAS [POXORISHISA LEHTDANBHNY
TOOTOKOB, [OCKONLKY Tenevh MOXST OWTh 00Da30BaK carHw!t notox monA
BCEX "WeTwpeX HyKJIOHOB, NPOXORATR¥ 10 oOLeMy KOJABLY, OOD230BaNHOMY
BRXPAMPE HYKJAOHOB. 1:30wTousy# NOTOK raza 0T 0J0RX HYKJIOHOB BHWXOIRT
BO BHEmHMD CpeXy. rlanpeBiesme CHOPHOS B CMCTEMe BCe MoapHo ypaBHOBe-
memy, p OOTRY MOMEHT HOARMUECTRA TIBPXEHPS DZ3eH Tya0.

Takem 00pa30, OOBHUCHHuA YCTONURBOCTE SETHO~UETHOHA CHCTEeVw, Ka-
KOBO ABAReTcd anpba-dYacTria, JNerx0 OoOnAcwpMa. YYpTuRig OCOCYDR yC-
TOWYRBOCTE annfa-gacTiel, NanpFeiice paccMOTpeEmMe CTDYKTYD f3iep, CBa-
3EHHWX C 02000 yCTORIrBrrep COCTOAHpAME /MATRUSCLre yrcena/ renecodod-
PA3HC D&CCMATDYEATH Ha CCFOBE &Abi&-TGCTHU. LOJAYUYSHRAT ™MOLelb MOKET
6T Ha3BaHa "anpda-uacTruHOR". ’

Hexoropwe o0mpe CEGHECTEE COCTARHWX fLED.

ABanp3 srEprrfl B3aPMOLelCTERA HYKLOFOB A AIEDP [20. 21, 22:]no—
KE3WB&eT, 9TO MOXHO IUIA BCe¥ CUBOKYIHOCTY M3CTOIOB BYMASJRTE HECKO-
JBKO OOmMEY. cHOMCTE, KOTOPHE MOTYT SvTh PCHOAB3CBUH' PR NCCTPOEHRA
anppa-gacTuasyx mojenett sTeX slep. Paccrorpy HCKOTOPWE R3 3THX

CBO%CTR. .
{leppwm xapaxkTepHw™ CBOMCTROM AEnAETCA TO, HYTO A7 BCe!l COBOKYyN-

HOCTM MTOTONOB XADAKTEDHO NPPpatieHWe 3HEPrup Ka BEArurHy OOJBUYO

npy OpPACOENMHEHEM YETHOrO HEWTDOHa, dev NLK [pUCOeLyHEHMH HEUETHO-
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TO. 2TO YaPAKTEPRO KUK JJA AJIPYMEHTOB C YETHWM, TAX ¥ HAYCTHNM

YPCJOM IPOTOHOB. B Tadamie 4.2 B KQuCCTBE NDWMEDa LPWBE,leHH

JaHme [0 3HEepraAM M301omoB 6opa B yraepona. M30Toln paciono—

KEHW B NOpANKE HApacTaHWa yueaa HeflTporoD, COoNepsalyXca B HEX.
Tadnvru 4.2.

Upcao Vsoron I FE R Wsoroy I © E
HefTDOHOR 3B MoB vaB  msB
3 S | 2 janme|- | 2c 39,04| -
9 < a1l 1n o 110 ; .
4 2B 56,314 18,6 19 ¢ | 0+ | 50,32 21,3
5 08 | ar|6t,75| 8,441l ¢ [8/2 73,44 13,12
6 IIB  |sre-{7s,21| 11,492 ¢ | o+ |92,15] 18,72
7 25 | 1+ |79,58| 3,372 ¢ |1/2-{97,11| 4,9
8 By |3/2-|84,45] 4,98 c | 0+105,2 8,13

Yrasanroe CBOMCTBO XGPAKTEPHO L4 BceX 0e3 KCKANYSHYS K30TO-
[IOB 5AEMEHTOB. ipE 3TOM BO BCEY YETHO-YETHWX A1pax 1o gC}Zn
BEJIDYRTENBEED MOXHO [IPOBECTR UYETKYD I'DAHMIY B 3HAUEHRAX 3Heprmn
MEFIY OTHOCRTENBHO GOMBURM NPPFPALEHREM SHEPTRR LDM NPRCOEAMHE—
AP HOBWX HeltiTpoHoB mopanka I3 w» donee MAB m OTHOCMTENBRO MAIW—
MP TIDRPAERRIVE IHEPTRP Mopsrka 5-7 wim Mewee MsB. 3TOT CKAYOK
39eprEr BCErna OTHejadeT YeTHO-JYeTHHC £Ipa, TO €cThb Te, KOTopHe
MOIYT OYTh HODENCTABJAEEM COCTOAUMME 3 OJHEX TOJBKO ajin{a-dacTuL

4 8 2. 16 20 24 %, 32
JHe , 48e , “5C . g0, e, T2/ Y. 16%
35 5, 40c, 44 48 52 %6 60z,
18720 2099 - 2277 0 20C2 0 267¢. 287 BoEn

B HEUETHO-YETHHX £IpPaX TE&KYO Tpadilly TOXKe MOXHO LpDOBECTH, HO
30ecCh BeARYZHA TAKOLO CK&UKa MCHblUE,

Takoe pacrpeleleEre 9HEPT#lt G3HAYAET, YTO BCe CTPYKTyPH AIED
MOEHO DACCMaTPKBATH HA OCHOBE &lu(fa-yacTil, f(pW HTOM 4eTHO-YeT-
HYE FLp4 — K&K COCTOSLME TOABKU 13 QJHVX &lb§a—-d4&CTnll, & OCTalb-
HHE — KOK COCTOAUME K3 GABFA-Y2CTRL 1 APYTHX HYKIOHOB, 00pasyi-
IMX MeKTy codod coeamserme. Beiuurpa COppa, R3BECTHUA NpaKTHYe-
CK¥ Ui slep BCeX M30TONOB, LJf YETHO-YETHHX CTPYKIYP BCErla
paBHA HyAW, 9TO MONTBEDKIAET BHCKAJAHHOE NMPEMNOJIOXEHUMe. Beamun-
Ha CNMHA LA OCTaABHWX CTPYKTYP [03BONART NPELCTEBATE B KAKIOM
clyyae CTPYKTYDy AIpa, B KOTODOM OCHCBO™ MO-TpexHeMy ABAASTCA

anpfa-CTPYKTypa.
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B cparrprensro® rasamue sHepratt /radaruas 4.3/ Nppmetenu 3ha-
YEHAA OSHEPI'PR YETHO-YETHWX SiAep V [De3yALTaTy COLOCTARJIENUA UX o
sneprrelt COOTBETCTDYVNEr0 KCARYECTEhE anbi&~YacTrl. B 310 4e ra-
Gapue TpEBENEHW [epRYEe B BTODME PA3HOCTN NDEPA'RREN sueprui p
NODANKOBNE HOMepa /X / 4eTHO-YETHWX SJeD B DALY CBOWX ¥30TOINOB,
CIrTaA OT R30TONA C HARMERRIPM 3HzuenpeM # . 3 rpalc yka3aHo um
Cnc HeRTPOHOB, CTARYZNUEE OPKEEICHHRY B T&OAKLE M30TCIO OT Ham-
GoJsiee paclpOCTPaHERHOTO B MpRrpoIe.

Mg o avmnse A Ty
___tafjivia 4.o.

M ng B, ?X K E,MaB | 4 E,maH 62 E,MaB | an
I [28,20%4 | §re| 2 | 2820824 | 0 |

| 56,5043 | §38e | 2 | 36,5005 | -0,0014 -0,0014 |0
3| 84,80872 [T C | 4 | e,1885 | 4v,2m48 48,3002 |0
4 1173,18495 Ig 0 | ¢ |127,5212 |[+74,4332 +7, 1514 |0
SX|141,4012 |39 | 4 |I80,8473 |+Ig,I66I +4,7289 |0
5 189, 77744 %g 4 |198,2576 |+28,4802+10,3141 |0
7 |193,07m358 |23 4 |236,5386 |+38,4549 +9,9747 |0
8 [226,33992 |32 4 |271,7820 |+45,4121 46,9572 |0
9 |o54,58816 | 35 4 305,778 |+52,0334 +5,6415 |G
10 |282,9624C | 53 4 |242,0555 |+59,0924 +7,0320 |0
1% [311,25854 | 55 4 |375,477  |+54,2184 45,1258 |4
12 |339,55488 |53 3 [4II,488  |+71,9131] +5,6947 |4
I3 [367,85112 | 52 I |447,707  |+79,855¢ +7,9428 |4
T4 (3953,12736 gg I [484,004 | +87,8564 +8,0007 2
15% |424,44350 | 59 I {515,002 |+90,5754 42,7088 |3

3nak * osmauzer mepecTpORKY CTDYKTYDH.
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ViaMenenns BO BTODOM NDRDAMEHRT SHEPTHE CRPAETEALCTBYOT O re-
pecTpoiixe CTPYKTYpPw ALEp NpPP NMEeDEXONE ¥ HOROMY 3naueHpi uncia 2 .
Xak BPMHO, ANDE C MATRYECKPMp upchamp 2, 8, 20 n 28 3&GBEPIA0T
COGO! PATN ONPHAKORWX CTDYKTYD. 32BCDUART CTDYKTYDY TAKRe A1Do
g Be, xoTopoe recraSpABEO, Tax Kax ero nHEPIPs MOHBLME COOTRAT-—
CTEylOme# IHEepreRm UBYX &lbgya-vaCTrLL. Joiend cayualt “0xeT 51Th 05b-—
ACHCH TeM O03CTOATERBCTBLM, UTO PR BCEY MUAONEHWIX ABYX alidd—
HaCTRL OTHOCWIGNBHO ADYI' Ipyra COUPOTKLAGHME LUTUKE D3Mpd, BHXO—
Iel0 M3 UCHTPOB a}m‘,‘a—-qacrnu, ROCTUTOUMO RBEJMKO, [IOBEDXHOCTN
%€ HYFJOHOB, BXOUAHIAX B COCTAB &IB{&—YACTPIL, BNIyKAW ¥ HE COBLu-
0T J0CTATOYAO! OCHOBW LA 0J€CHCYPHKA BWCOKOQHEPICTUYCCKOID GOA—
LPHEHNnA.

Takev 00pasoM, MO Mepe HAKOMAGHWR B £ADEX &ALia-vaCT?ll B CTDY
KTypax £Iep LCAXHE [eprolrvecKkr UDOVCXONRTE HepecTpofira.

CCHOEO¥ MOCTPOEHMA AIEPHWX CTPYKTYD ACMLIHY 4BLATHCH MAlpvec—
KPe s5p3, TO €CTh A4D4, B KOTODHX 4YRCI0 HeATponoB cOCTamnder,
T4K Ha3WB&eMoe, MATRYSCKOE 4pcno - 2, 8, 20, 28, 5U, 82, I26.
CTpyKTypy K&XIOrC TAlOT0 AIpa MOXKO NPEACT&BRTH cccroftlel p3 om-
pPEIeneHHOI0 KOJy4YecTRa ennfa-dvacTill, CBOSOAHWX Iap HEHTLOHOB I
npoTona /oochesnpit - AR medeTHoro no uwcny nefrponoB snep/. B
o0meM caydae MArRd9ecLoe 4Ip0e MOLST OWTh IPEICTEBACHO B BRIE:

A =bm, + A +ip, /4.45
rIe

m, — 49PCAC anBia@-vacTRL B A1De;

& - 4pcno ReRTpOROB, €8 BXOLAIRX B COCTAB alrfa-4acTrid
/N =05 25 45 .../;

/ - yzcno czoSogswy. nmporosioB / ¢/ = O; I/.

YuprwBas, 49TO B MAIRYECKEX SJDax Upca0 CBOSOMIWX HERTDOROB
BCErJ& YeTHO, & CNpd DaBes HyJAD, MOIRO UZelNIOnOzRTh, YTO B ITHX
Anpax HeWTPORH, He BXOIANZe B COCTAE &npfa-dacTrll, O0BenuHeHu
[ON&DHO P HANgaBIEeHW apTziaDainelro Ipyr [O OTHOUCGHE K IDYTY,
OREX0 TAKOe EX COeImuerps, BALPMO, BC3MOXHO TOJBKO B NpRCyTCT—
BRP ODOTOHOB kAP &15{a-YaCTRIi, CO3JEWIMX JOTMOJAHATEABHWE I'DAIREHT
CKOpOCTell 38 CYeT KOLBLEBOTO Bpamerps Buxped.

B ftasrrrax 4.4 - 4.10 nppsenenw 3gavenps SPeprpn MarzvecknX
fuep m OpzpameHms ssepren. Y3 Talapi cpasy ByaCo, YrO HE BCE AN
pa ¢ MArr4ecKp™ UpCJoM HeATPOHOB OCN&Z&WT DEecnbHo NORWIeHHWM
ypoBrem aneprpe. Kak cienyer »3 zxadernit BeawdRH sngepraft, a rak-
Xe »3 mX pasnocre#t w passocredl swepryi sfrep » 3Weprut cOOTBETCT-
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ByOmMEro 4YMCNA aNnbi&-vacThll, 3aKOHOMEPHOCTR [UIR MATRYECKRY Yneen
B HEKOTODWX MECTax MPETEPNeBGNT CKaVKP: JUIA uYmcia 8 He yHagn-
B&GOTCA B COMyK 3aKOHOWEDHOCTL ¢ITOD M HEOH, MAR upcria 20 - cKai-
Ie# » TRTaH, 4AA urcaa 82 - npomctif, cavapunit v epponrit. laxkpv
O0pd30M, 3uBOPICHHWMYE CTPYKIYDPaVk RACL IBISKOTCA TUAbKO f1pd ¢
yncnom aasda-vacteu I, 4, I0, I4, 22, 30, 44.

Arnpa ¢ HERTPOHEWM v 4y, 2. Tasarua 4.4.
2 | Ax my 4N+ P! E, B I™ |aT,usB
1 37 2n+p | 8.ae012 | 104 i}
4 ye % 23,25924 | 0 +| I9,73712
3 5L X+ P |25.330 3/2- | -1,93924
Axpe ¢ wefrpodsymr M.49.8. Tadarua 4.0.
| ] - [
2 A madip E,MaB I"| s F,m38 & F,  msBlo,F, msB
5|13 Bl owasan+d 84,435 | 3/2-| - 55,093 (27,854
s 1 ¢l 3w+ 2n | 105.2857| ¢ +|10.6307] na,e887 l24,3980
7 | 194 | 3w+ 2n 49 1I5.4939] I/0- 10,2072| 84,3587 130,5062
8 |15 0| ax 127.6212| 0 +]12,1273!113.1849¢ |14,43z52
9 [{7F | qusp 128,221 | 5/2+| 0,798
TC 11840 | 4w+ 2p | 132,7433) 0 +f 3.9223

firna ¢ eefrpoHEM M,49.20. Tadapua 4.5.
2 ‘A X | 7%+ V+p E.maB 17 |aB,maB = Ex.Maﬁ sxE,MoB
158/365 | Bu+ 4n | 308,7I981 0 + - 228,3599 | 84,350

1737¢¢ | 8+ 4n 42| 317,105 | 372+ | 88,3852 225,3699 | 20,736
18| %4e | 9o+ 2 |327,3475| ¢ +| 10,24251254,5552 | 72,681
1939¢ | 9u+ 2044 333,726 | 372+ | 7,3785254,4662 | 79,040

20| 4z | 104 342,0555| ( +| 8.3295 282,924 | 59,093
!
oTl 415c | 10 + £ 343,140 | /2= 1,.840

7

22| *€ 7 [ Tum + 2, | 345,909 O+ 3,769 J














































































































































































































































































































































































































































