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IIpenucnoBue

[Ipennaraemasi HeOOJbINAS KHUTA COJAEPYKUT OYEPKHU 3HAMEHUTOI'O
HeMenkoro ¢pusuka u ¢gpuiaocoda JpHcra Maxa, HOCBAMEHHBIX B OCHOBHOM
duznYecKkuM BOIPOcaM. DTH OYEPKHU yIKe MyOJIMKOBAJIUCH B U3IATETHCTBE
«O6pazoBanues B 1909 roxy nosm obimm HazBanueM <«IlomyssipHo-HayIHBIE
OUYepKU», Te K HUM ObLIu mobaBieHbl ctarbu Maxa ¢dpumocodckoro comep-
Kauus. Mbl pa3fennyiv 3Tu J1Beé CTOPOHBI TBOPYECTBA, YUEHOIO, U ero ¢u-
JI0cO(CKIE OUEPKU MOSIBATCS HECKOJIBKO MTO3/THEE.

B cBoux dusmueckux ouepKax, HAMMCAHHBIX HA OCHOBE JIEKIIWi, KOTO-
pbie Max 9uTaj cpein CBOUX «aJeNTOBy, YIEHbIH 00CYKIaeT MTPOUCXOXK 1e-
HUE U CMBICJI OCHOBHBIX (PU3UIECKUX TIOHATUN, OOBIYHO ITPUBOAUT KPUTHYIE-
CK¥€e 3aMeYaHus, TUITUIHbBIE JJIsi er0 TBopUuecTBa. VI KOHeUHO, OH HEe OTXOIUT
oT cBoeit dunocodun (ABIAOIIEHCS OTHOM U3 PA3HOBUIHOCTEH CYObEKTHB-
HOI'O WJeaju3Ma) B ocBelieHnu pusniaeckux HeHOMEHOB.

OTH JIEKIMK JOCTYITHBI y7Ke MKOJIbHUKAM CTAPIIUX KJIACCOB, HO TPE/I-
CTABJISIOT MHTEPEC JJIs CHEIUAJINCTOB U IMUPOKOrO KPYyra YUTaTe e, BKIIIO-
gasi dunocodon. Tem OGosee, nanmomunm, uto ¢ 1917 roga B Poccuu we
BBIXOJUJIO HU OJHOIO NpoussBeieHus . Maxa. 910 ObLIO CBA3aHO C OYEHb
Pe3KO# OTpUIIATEIHLHON OLEeHKOM (hritocoGCKO CTOPOHBI €r0 TBOPYECTBA
B. . Jlenunbim B pabore «Marepuanusm u sMnupuokputuim3ms. [locaen-
HIOIO PabOTy W3 CErOMHSAIIHUX CTYAEHTOB BpsJ JIM KTO YHUTAJ, OIHAKO,
BILTOTH /10 90-X rojoB OHA ObLIa HAYAJIBHON «KJIACCHIECKOH» KHUIOM, IO
KOTOPO# JOJIZKEH ObLT U3y4aThCs JUAJEKTUYECKUN MATEPUATH3IM.

Hst mposicHenust 6osee MIyOOKUX BOIIPOCOB MEXAHWKW U (PUBUKHU MBI
pekomeniyeM (yHIaMeHTa bHy0 KHUTY .Maxa «Mexanuka. Hcropu-
KO-KPUTUYECKUI OYepK ee Pa3BUTHUs», BBIIIEIIIEH B HAIIIEM H3/IaTEIbCTBE B
2000 ropny.

ITepeBos B 3TOM wu3JAHWM, CAEJAHHBI B Hadaje MPONLIOTO BeKa
I A. KorsipoMm, Teneph sIBJISIETCS HECKOJIBKO APXAUYHBIM U €r0 CJIEI0BAJIO
OBI CyIIIeCTBEHHO mepepaborarb. Mbl He CTajgu 3TOTrO JAeIaTh MO JBYM IPU-
YUHAM: BBIMOJIHEHHBIH B Hadasie BEKa, KOrga ObLIa HaledaTaHa KHUTA, OH
nepeaBaJsl o0IIe YepPThl JIEKCHIECKUX OCOOEHHOCTeH (DU3MKKU TOrO BpeMe-
HHU — 9TO caMoO II0 cebe ABJIsieTCst KpaiiHe JII0OOIbITHRIM. BO-BTOPBIX, «0CO-
BpeMeHuBaHue» Maxa sBJIsSIeTCs OYeHb CJIOXKHON 3ajadeil, U ee pelleHue
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CynieCTBEHHO Obl 3aMeIJINJIO IIOABJICHHE KHUI'HU. Mur HageeMCd, 3Ta KHHI'a
AOCTaBUT HECKOJIBKO 1aCOB 3aXBAaTbIBAIOIIETIO U UHTEPECHOI'O YTECHUA U IIPU-
BeaeT KO MHOT'HM ITOJIE3HBIM PDAa3MbIINIJICHUAM.

A. B. Bopucos



['maBA 1
Popma KUIKOCTH'

Kax TbI osiaraentis, j106e3ubiii DM TudpoH, YTO €CTh CBATOE, YTO CIIPa-
BEJIJIUBO 1 4TO e€CTh 106p0? CBATO JIM CBATOE MOTOMY, ITO GOTH 3TO JIOOAT,
uau 6O TIOTOMY CBSITBIE, YTO OHM JIIOOAT cBsATOe! TakuMu ¥ 1MomOOHBIMU
UM JIerKuMu BorpocaMu Mynapbiit Cokpar cesiji CMyTy B yMHBIX JIOISAX HA
peiHKax B AduHaX, 0COGEHHO CMYIIAT MOJIOJABIX MOCYJAPCTBEHHBIX JesiTe-
Jiefl, KOTOpble KMYMJIUCh CBOUMH MO3HAHWAMH. JIOKAa3bIBasi, KAK CIIyTaHBI,
HESICHBL ¥ TTOJIHBI IIPOTUBOPEYUI WX MOHATHS, OH OCBODOXKIAJ UX OT Opeme-
HHU UX MHUMBIX ITO3HAHUHA.

Bam 3nakoma cyapba 3TOro My/pera, MpUCTaBaBIIEro KO BCEM CO CBO-
AMH BOIpOCaMH. JIIOIM TakK HA3BIBAEMOTO XOPOIIEro OOIIeCTBa HU30eram
BCTpeEYIN C HUM K TOJIBKO JIIOAU HECBEAYUIUE ITPOAOJIZKAJIN XOJAUTH 3a HUM.
B koHIile KOHIIOB €My MPUIILJIOCH BBIMUTH KyOOK s171a, KOTOPHIA U B HACTOSI-
Iee BpeMsl HHOMY DEIEH3EHTY ero THUIA KOe-KTO. .., 0 MeHbIIeil Mepe, OT
YA JKEJIAET.

Ho wmbr koe-uemy mHayumiauch or Cokpara, KOe-4TO HaM OCTAJIOCh OT
HEro B HACJIeJHe, 9TO KOe-9TO €CTh HaydHas KPUTHUKA. 3AHUMAsICh HAYKOiA,
BCSIKH 3aMevaeT, KaK HeyCTOﬁ‘{HBbI " HEeOoIpeaeJIeHHbI ITIOHATHA, 3HAKOMbIE
eMy W3 TOBCEJIHEBHOMN KMU3HHU, KaK IpHu 0ojiee TIATETHbHOM PACCMOTDPEHUU
Bemef/i MHOTr'u€ pa3jindud CTHPAIOTCA W BBICTYIIAIOT HOBBIE. I/I IIOCTOAHHOE
BUIOM3MEHEHNE, PA3BUTHE U BBISCHEHME MOHATUI XapaKTepPU3yeT UCTOPUIO
pa3BUTHsA CaMOil HAyKH.

Ob111ee paccMOTpEHUE ITUX HEYCTONYMBBIX MOHATUN MOYKET CTAHOBUTH-
csl JJayKe HEMPUSTHBIM, BHYIINTH U3BECTHOE OECIIOKOWCTBO, €C/IN MPUHSITDH B
cooOpazkeHue, YT0 HeT HUYEro, YTo OT ITON HeyCTONIHMBOCTH OBLIO ObI CBO-
6oamo. B Hacrosieil jekuuu Mbl He OyleM, OJHAKO, OCTAHABJIUBATHCS HA
srom obmieM sBienun. Hamna 3agada 3/1eCh apyras: Mbl XOTHM Ha OJHOM
€CTeCTBeHHO-HAyYHOM IIpUMepe pacCMOTPeTh, B KAKOW CUJIbHOI CTelleHu 13-
MEHSIETCSI Belllb, eCIM ee M3ydaTb BCe TOYHEe W TOYHee, W Kak ¢opma ee
CTAHOBHUTCS IIPU 3TOM Bce Oosiee u Hojee ompeeeHHOil.

1 Jlexnus, IpOYNTAHHASA B HEMEIKOM Ka3MHO B IIpare 3umoro 1868 r.
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BoabmuucTBO M3 Bac mojiaraer, BEPOATHO, YTO OHU MPEKPACHO 3HAIOT,
YTO TaKO€ 2 KHIAKOCTHb 1 YTO — TBEPA0E TEJIO. I/I HUMEHHO TOT, KOI'O HUKOI' Ia HE
3aHUMAaJI BOIIPOCHI (bI/IBI/IKI/I, CKazKeT, YTO HUYIEero HeT Jjierie, Kak OTBETHUTHb
Ha 3T BOmpOChL. [Ipyroe meno — ¢pusuk: OH 3HAET. DTO OAMH U3 CAMBIX
TPYIHBIX BOIPOCOB (PU3UKU W 9TO MPOBECTU TPAHUILY MEXKIY TBEDIbIM U
JKUJKUM BPsiZ JIU BO3MOKHO. HarmomHio 31ech TobKO onbithl Tpecka. Onn
MOKA3aJIM, YTO TBEP/IbIe TeJa, MOABEPIKEHHbIE BLICOKOMY JIABJIEHUIO, ODHA-
PY?KHMBAIOT Te Ke CBOWCTBA, YTO U KUJIKOCTH: OHU BBITEKAIOT, HAIIPHUMED, B
dopme cTpyu U3 OTBEpCTHs B JIHE COCY/IA, B KOTOPOM OHU HAXOAsTCsA. MHu-
MO€ pa3/anvinue COCTOAHNA, PA3JIUINEC MEXKAY «2KUIKUM» U «TBEPAbIM» 31€Ch
CBOJINTCSI K MIPOCTOMY PA3JIMYUIO B CTEIEHU.

Wcexons uz crutiotmeHHoi (popMbI 3eMJTH, IIPUHATO 0OBIKHOBEHHO J1eJIaTh
TOT BBIBOJ, YTO 3€MJIs HEKOIa ObLIa B XKKUIKOM cocTosHuu. Ho ecin npu-
HSITh B cooOpaxkenue ¢GpakTbl, 0I0OHbBIE TOJIBKO YTO IIPUBEJIEHHBIM, TO 3TOT
BBIBOJI, HEJIb3sl HE TPU3HATH CaumIKoM nocremubiM. [Ilap B HecKoIbKo TI0i-
MOB JMaMeTpPOM, BPaIlasiCh, OyAeT CILIIONMBATHCs, KOHEYHO, TOJTHKO TOT/A,
KOI/Ia OH Oy/eT OYeHb MATKUM, HAIPUMED, U3 CBEXKENPUTOTOBJIEHHON TJIU-
HBI, WA JayKe KUJKUM. 3eMJisl JKe JOJKHA ObITh pa3/jaBiieHa coOCTBEHHOM
CBOE OIPOMHOM TSIZKECTHIO, €CJTH ObI OHA COCTOSIIA TAXKE U3 CAMbIX TBEP/IbIX
KaMHEH, ¥ MOTOMY HE MOXKET He OOHAPYKUBATh HEKOTOPHIE CBOMCTBA YKU/I-
koctu. Jla u ropbl HamM HE MOTYT OBITH BBIIIE ONPEIETEHHBIX IPAHMUIL, 34
npesesiaMyu KOTOPBIX OHU HEe MOTYT He 0CecTh. BO3MOXKHO, YTO HEKOIIA 3eM-
Jist ObLITA, 2KHUJKOHM, HO U3 TOro (pakTa, YTO OHA TENEPh UMEET CILIIOMIEHHYIO
dopmy, 3TO HUKOUM 0DPA30M HE CJIE/IYeT.

YacTuipl KUIKOCTH YPE3BbIYANHO TOABUKHBL. Kak Bac y4usiu B KO-
Jie, OHU HE UMEIOT COOCTBEHHOH (DOPMBI, & MPUHUMAIOT (HOPMY TOTO COCY/Ia,
B KOTOPOM OHH HaxojsaTcs. [Ipucrocobuisisgch 10 Meapdafiiimx geraieil K
dopme cocyna, He OOHAPYKHUBaAsI JaxKe Ha CBOOOIHOM MOBEPXHOCTH CBOEI
HUYEro, KpoMe yJIbIOAOIIEerocs, 3epKajJbHONIAIKOI0, HIYEro He BbhIPAXKAio-
II[Ero JIMIA CBOErO, OHA, BOILIOIIAET COOOM CPeIM BCEX TeJI IPUPOJIbI CAMbIi
COBEPIIEHHbIN TUII LIAPEeABOPIIA.

Kunkocrs He mmeer cobcrBeHHON cBoei (opmbl! [a, ajs TOro, KTo
6ersio ee HabmogaeT. Ho KoMy Cily9asioch 3aMETUTD, YTO JI0XK/1€Bas KAILIs
KpyTJiasi ¥ HUKOTIA He ObIBAET C OCTPBIMU KPAsiMHU, TOT HE CTAHET YKe CTOJb
6€e3yCJI0BHO BEPUTH B ITOT JIOTMAT.

O BcsKOM UesoBeke, Jaxke Hambosiee GeCXapakTepHOM, BbI MOIJIU Obl
CKa3aTh, 9TO OH 00.4ada.n ObI XapaKTepoM, e€CIi Obl B HAIllEeM MUDE BCEe He
6bLIO TaK TPYIAHO. Tak M KUIAKOCTH MMeJa Obl COOCTBEHHYIO CBOIO (hopMmy,
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ecu ObI 9TOMY HE MeIaJ THET 0OCTOATEHCTB, €CIu Obl OHA HE Pa3/IaBJIv-
BaJIaCh COOCTBEHHON CBOEH TSKECTHIO.

Onun 0CyKUil ACTPOHOM PACCUYUTAJ OIHAXK/IBI, YTO HA COJIHIIE JIFOIH
HEe MOIJIN OBl XKUTb, J1azKe ecjii Obl TOMY HE MeIaJjia HEBLIHOCUMAs XKapa:
OoHI TaM ObLIHM OBbI PA3JABJEHBI MO, TIXKECTHI0 COOCTBEHHOTO CBOErO TEa,
b0 OOJIBbINIAs Macca MUPOBOTO TEJIa O0YCIaBIMBAET OOJIBIION BEC YesIoBeYe-
ckoro Tesia Ha HeM. Ha /myHe e, rae Mbl ObLIu Obl ropasfo Oosee Jerku-
MU, MBI MOTJIN OBl OHOM CHJION HAIIMX MBIIIII JesaTh 6e3 TPyJa OrPOMHbBIE
NPBIKKHY, 9yTh JIX HE B OAIIHIO BBIIMINHON. XyJI0XKECTBEHHOE M3BAasiHUE U3
CHUPOIla MPUHAIJIEZKUT U Ha JIyHE K O6HaCTH BBIMBICJIOB. HO TaM CHPOII TaK
MEJIJIEHHO PA3JIMBAETCS, ITO MOYKHO ObLIO ObI, €CJIN HE B CEPhE3, TO B IIYTKY,
YCTPOUTH CHPOIHYIO 0aby, KAaK MbI y HAC J€JIaeM CHEKHYIO 6a0y.

Ho ecsu »kunkocTs y HaC Ha 3eMiie COOCTBEHHOM CBOElt (DOPMBI HE UMEET,
TO, MOXKET ObITh, OHU MUMEIOT TAKOBYIO HA JIyHE WJIM Ha KAKOM-JINOO APYroM
MHPOBOM TeJie, emie MeHbIiieM u Oosiee jerkoM? YToObI MO3HAKOMUTLCS C
cobcTBeHHO (POPMOI JKUIKOCTH, HAM OCTAETCS TOJBKO OJHO: YCTPAHUTH
JIeHCTBUE TAXKECTHU.

Orta MBICJIb ObLTa BIOJHE ocyliecTBieHa B Lenre yuenbim Ilaamo. On
[Orpy»KaJl OAHY YKUIKOCTb (MAaciao) B APYTYI PAaBHOrO (yIeapHOrO) Beca,
HMEHHO B CMeCh BOJBI ¢ BUHHBIM cruproM. CornacHo npuHiuny Apzumeda,
MaCJIO TepdeT B ITOM KUIAKOCTU BECh CBOH BEC, OHO HE MAJACT y2KE BHU3
I0JT COOCTBEHHO# CBOEH TSAXKECThIO, U CUJIbI, IPUIAIOIIIE MACIy OIpeIeeH-
Hy10 popMy, Kak Obl c1abbl OHU HU OBLIH, UMEIOT BO3MOYKHOCTH CBOOOIHO
IefiCTBOBATD.

W nefictBurenbHo, K HAIIEMY YIUBJICHHIO MBI 3aMEYaeM, 9TO MACjo
HE Pa3/IMBAETCs [0 CMECH OTAEJIbHBIM CJIOEM U He obpasyeTr 6ecdopMeHHOM
MacChl, a TpUHUMaeT (OpMy IPEKPACHOrO, BIIOJHE COBEPIIEHHOTO IIapa,
CBODOOIHO MAPSAIIETO B CMECH, OJO00HO JIyHEe B MUDPOBOM IIPOCTPAHCTBE. TaK
MOZKHO TIOJIyIUTDb M3 MAC/a [Iap B HECKOJIBKO JIIOUMOB IUAMETPOM.

Ecnu B 3TOT MaCAgHBIM MIAPUK BHECTU HA, MIPOBOJIOKE HEOOJIBIION TUCK
" BpallaThb IIPOBOJIOKY MEZK/Yy IaJbllaMW, TO MOXKHO IIPUBECTU B JABUZKEHUE
BE€Ch IIapUK. HpI/I 9TOM OH HEMHOI'O CILJIIOIIMBAECTCA U MOZKHO JlazKe ,HO6I/IT])CH
TOrO, YTOOBI OT HErO OTIETHIIOCH KOJIBIO, 10100HO0 Kosbily Carypua. Konbio
9TO B KOHIIE KOHIIOB Pa3pPbIBAETCA U PACIAIAETCS HA HECKOJBKO HEDOIBIINX
[IAPUKOB, JIaBast MTPUOIU3UTEIHHOE TPE/ICTABICHIE O BOSHUKHOBEHUH HAIIIEH
IJIAHETHOM cucTeMbl, coryiacHo Teopuu Kanma u Jlansaca.

dBienns cTaHOBATCS elre 0osiee CBOCOOPA3HBIMHU, €CJIM MOMEIIATh 0
U3BECTHOHN CTermeHn AefCTBUI0 (DOPMUPYIONINX CUJ JKUJKOCTH, TPHUBEIs
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B COIPHUKOCHOBEHWE C €€ MOBEPXHOCTHIO Ka-
Koe-HUOY b TBep10e Tesio. Ecim, Hanpumep,
B MaCJIO OTPY3UTh TPOBOJIOYHbBINH OCTOB KY-
6a, Macyio Besze Oy/er MPUJIHUIATHL K MPO-
Bosioke. [Ipu mocrarodnom KoIMYecTBe Mac-
JIa MOYKHO TIOJIYIUTh MAaCHsHbI KyO C co-
BEpIIIEHHO IJIOCKUMHU CTeHKamMu. Ecim xe
MaCJa CJIUNIKOM MHOT'O WJIM CJIUIIKOM Ma-
JIO, TO CTEHKU KyDa CTAHOBSITCS BBILYKJIbI-
Mu uin BoruyThiMu. Ilomobubim 2xe 06paszom
MOKHO TOJYYUTHh M3 Macja CaMble Pa3HO-
obpasHble TeoMerpudeckue (pUrypbl, Tpex-
IPAHHYIO MUPAMUJLY WJIN [IUJTHH/ID; B MOCIEIHEM CJIy9Iae Macjo MOMEIAI0Ch
MEXK/Iy MPOBOJIOYHBIMY KOJIHIIAMH.

WNurepecno, kKak n3mensiercs: hpopMa KUIKOCTH, €CJIH U3 TOTO Kyba nim
13 MUPAMHU/IBI BBICACHIBATD [TOCTEIIEHHO MACJIO € TIOMOIIBIO HEOOIBIIOH CTeK-
ssiHHON Tpy6ouku. [IpoBosioka Kpemnko yaepuBaer macyio. Purypa craHo-
BUTCsI BHYTpU Bce Oe/iHee u OeiHee MacjaoM M B KOHIE KOHIIOB COBEPIIIEHHO
TOHKOI. OHA COCTOWT, HAKOHEI, U3 HECKOJIbKUX TOHKUX IIJIOCKUX ILJIACTHU-
HOK, OTXO/ISIINX OT pebpa Kyba U CXOISINIUXCSA B CePeInHe ero B HeDOJIbINOi
karte Macyia. To e camMoe MTPOUCXOIUT U B IIUPAMHU/IE.

3mech cama coDOil  HAIPAIIMBAETCS
MBICJIb, YTO TaKas TOHKas KUiKas (urypa,
00J1aaI0Iasi ¥ BECOM BECbMA HE3HAYUUTEJIb-
HBIM, HE MOYKeT yKe OBbITb pa3/iaBjeHa Iof,
€ro Ts’KeCThIO, KaK He MOXKET ObITh Pa3iaB-
JIEH TIOJ| TSIZKECTHIO CBOErO Teja HeOOJIbIION
MATKUN [apuK u3 rinHbl. Ho B TakoM ciry-
Yae HAM HET BOBCE HEOOXOIMMOCTH B CMECH
BOJIbI C BUHHBIM CIIMPTOM JIJIsI TIOJIy Y€HU sl Ha~
mux GUryp, a Mbl MOXKEM MOJy4YaThb UX HA
OTKPBITOM BO3iyxe. U jeficTBUTEIBLHO, KaK
Hames 7ot xe I14amo, MOXKHO MOJTY IUTh Ta-
Kue TOHKHe (DUrypbl WK, 10 KpaiiHeil Mepe,
BECbMa CXOJIHBIE C HUMHU IPOCTO HA OTKPBITOM BO3AyXe. iis 3TOro Hy>KHO
TOJIBKO MOTPY3UTH YIOMSIHYTbIE TPOBOJIOYHBIE (PUTYDPHI HA OJUH MOMEHT B
MBLIBHBIH pacTBop. OmeIT 3TOT Npoaenarsh Herpyauo. Purypa obpasyercs
cama coboit 6e3 Bcsakoro 3arpyanenus. Ha pucynke 2 m3obpazkeHbl KyO u

Puc. 1

Puc. 2
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NUpaMUIA, KOTOPBIE TIPHU ITOM mosryuatorca. B xkybe ot ero pebpa orxomsT
TOHKWE TIOJIOCKU MbLIHHOM IIJICHKW K HEOOJIBIION KBAIPATHON IIJIEHKE B €0
cepenune. B nupaMume oTXOAAT OT KaXKI0TO pedpa Mo IUIEHKE K MEHTPY
MUPAMUJIBL.

Qurypsl 9T TaKHuE KPACUBBIE, YTO TPYIHO UX TOYHO OMucaTh. VIx 3ame-
JaresibHAs TPABUJIBHOCTH U T€OMETPUYIECKAast TOYHOCTD ITPUBOST B 3aMellla-
TeJIbCTBO BCSAKOI'O, KTO BHIWT MX B MEPBbIi pa3. K cokaseHuio, OHU TOJIBKO
HeporoBednbl. OHU JIOMAIOTCH, BBIChIXas HA BO3JyXe, MOKA3aB HAM IpeJ-
BapUTEJIBHO CAMYIO OJIECTSIIYI0 UTPY KPACOK, CTOIb XapPaKTEPHYIO BOOOIIE
JIJIsl MBUIBHBIX Ty3bipei. OT4yacTu pajyu KpacoTbl (DUTYPhI, OTYACTH PAIH
60oJIee TOYHOTO UX UCCIEI0BAHUS BO3HUKAET JKeJIAHNe 3aKPenuTh ux hopmy.
JlocTuraercs 3T0 0YeHb MPOCTO. BMECTO MBLIBHOIO PACTBOPA MOTPYKAIOT
JJIgd 3TOT'O IIPOBOJIOYHYIO CTEHKY B PAaCIlJIaBJIEHHYIO YHUCTYIO KaHI/I(bOJ'[b nJjm
kjeit. Kax TosibKO MBI U3BJIEKAaeM ee OTTyIa, (urypa ceitaac obpasyercs u
3aCTHIBAET HA BO3/yXe.

Crenyer 3aMeTUTh, 9TO M MAaCCUBHbBIE KUJIKUE (DUTYyPHI MOTYT OBITDH
[OJTy9€HbI HA OTKPBITOM BO3/yXe, €CJIM TOJbKO CAEIaTh UX JIOCTATOYHO Ma-
JIOTO BeCa, T. €. €CJIN BOCIOIb30BATHCS JIJIs TOTO JOCTATOYHO MAJIBIMU TIPO-
BOJIOYHBIMU ceTKaMu. Eciau npuroroButh cebe, HAITpUMED, U3 OU€Hb TOHKOM
MIPOBOJIOKM OCTOB KyOWKa, peOpo KOTOPOro mMeJsio Obl B [JIMHY HE 0ojiee
3 MM, TO CTOUT MOIPY3UTHh TAKOBOW MPOCTO B BOZY, YTOOBI TOJYYIUTH MaC-
CUBHBII HEOOJIBIION BOAAHON KyOuK. IIpu moMoru Kycouka IpomnycKHOit Oy-
Mard HEeTPYIHO YIAJUTh U3JIUIIHIO BOAY U CAEJaTh CTEHKH KyOuka Oosee
POBHBIMU.

Ecrb eme u apyroii, 6omee mpocroit crocobd Habmoaarh GUIypbl U3
xugkocTu. Karmenbka BOJBI, TIOMEIIEHHAsT HA HOKPBITON KUPOM CTEKJIsTH-
HOW TUTACTUHKE, €CJIM OHA, JIOCTATOYHO MaJja, He PACIIbIBAETCs, a TOJILKO
HECKOJIbKO CILTIOIIMBAETCS MO, AeUCTBHEM CBOErO Beca, KOTOPbIM OHA MPH-
naBiuBaercd K mnozacraBke. CIUTIOIMIMBAHME 3TO TEM MEHBINE, YeM MEHbIIe
kamsd. [asee, uem MeHbIle Kamsd, TeM 0Oojiee oHa npubsmkaercs K dpopme
mapuka. HaobopoT, Karuisi, BUCAIIAs HA TAJIOYKE, MO/ JIefICTBUEM CBOETO Be-
ca yanuasiercs. Huxkaue yacTu Kamim, mpuieraioliye K MoJICTaBKe, IPUIaB-
JINBAIOTCS K Hell, BEPXHUE YaCTH MPUIABIUBAIOTCS K HUKHUM, IOTOMY UTO
[OCJIeIHUE HE MOTYT IEPEMECTUTLCS M YCTYIUTh UM MecTo. Ecim ke kamis
a1aeT CBODOIHO, TO BCE YACTHU €€ JABUKYTCS C PABHON CKOPOCTBHIO, HU OTHA
HE MeIaer APYroi, a IMOTOMY M HU OJHA He naBUT Ha Apyryioo. CBoOOIHO
[aIAM0IMe KAIJIA He UCIBITHIBAIOT, CJIEI0BATEIbHO, JeHCTBHUA COOCTBEHHOMN
CBOEH TSIXKECTH, OHA, KaK ObI HE MMEeT TS2KeCTH M IPHHUMAaeT (hopMy Iapa.
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0603peBast Bce (GUTYyPhI U3 MBLIHHON IJIEHKH, KOTOPBIE MOT'YT OBITEH TO-
JIY9€HBI C IIOMOIIBIO PA3IUIHBIX TPOBOJIOYHBIX CTOEK, MBI MOXKEM KOHCTATH-
poBaThb OOMbIOe pa3HooOpasne ux. Ilociennee He MOXKET, OHAKO, CKPBITH
OT HAC UX OOIIUEe YePTHI.

«Alle Gestalten sind #hnlich, und keine gleichet der anderen; Und so
deutet das Chor auf ein geheimes Gesetz.»'

Ilaamo oTKpbLT 3TOT TaitHbIil 3aK0H. OH MOXKET ObITh KPATKO BBIPAYKEH
B CJIEZYIONTUX JABYX TIOJIOXKEHUSIX:

1. Ecsiu B durype BcTpedaeTcss HECKOJIBKO IIJIOCKUX TIJIEHOK YKUIKOCTH,
TO WX BCErna ObIBAET YHCJIOM TPH, & KaXKIasl Mapa ux o0pasyer MO4TH PaB-
HbIE yTJIbIL.

2. Eciin B durype u3 KuIKOCTH BCTPEYAIOTCS MEXKIY CODON HECKOIBKO
pebep, TO ux Bcerga ObIBAET YKCIOM YETHIPE, W KaXK7as mapa umx obpasyer
MOYTH PABHBIE yTJIbI.

Ilepex HaMu [1Ba JOBOJIBHO CTPAHHBIX Taparpada HemoKojIebuMoro 3a-
KOHA, OCHOBAHHE KOTOPOI'O HAM TPY/IHO MOHATH. HO TO 2Ke caMoe mpuxoIuT-
cst 9acTo HAOIIONATh U B IPYruX 3akoHax. He Bcerga yaaercs no pemakiuuu
3aKOHA Y3HATH pa3yMHbIe MOTHUBBI 3aKOHOAATE 1. B AeficTBUTEIbHOCTH Ke
HETPY/HO CBECTH HAIX JBA naparpada K BeCbMa MPOCTHIM OCHOBAHHUSIM.
Ecsu oM BBINIOJTHEHBI B TOYHOCTH, TO JI€JI0 CBOJIUTCS K TOMY, 4TOOBI TOBEPX-
HOCTH YKHJIKOCTH MMEJIa HAMMEHbIINEe, BO3MOXKHBIE IIPU TAHHBIX YCJIOBUIX
pa3Mepabl.

[IpencraBum cebe, 4TO KAKOH-HUOY b OY€Hb WHTEIUT€HTHBIN, 3HAKO-
MBIfl CO BCEMH IIPUEMAMU BBICIIEN MATEMATHKH . . . TIOPTHOH MocTaBui cebe
3a/1a1y MOKPBITH TPOBOJIOYHBIN OCTOB Ky0a KAaKOH-HUOY b TKAHBIO TaK, 9TO0
KasKJIbIil KYCOK ee MPUMBIKAJ K IIPOBOJIOKE W ObLI TaK YK€ B CBA3U CO BCei
TKaHbio. JlonycTum, 4To, coBepiias 3Ty pabory, OH PYKOBOJICTBYETCS €Ile
MOOOYHBIM HAMEDEHMEM BO3MOXKHO 0OJIbIle TKaHM . .. cbepedb. OH MOT ObI
MOJIyYUTh TOT/IA OJHY TOJBKO (DUTYDPY, UMEHHO Ty, KOTOpasi 00pa3yercst ca-
Ma coboit M3 MBLIHBHOI'O PACTBOPA Ha IIPOBOIOUHOM ceTke. IIpu obpazoBanuu
Guryp u3 KuIKOCTH MPUPOJIA CAEAYeT MPUHIUIY ITOrO AJYHOTO IOPTHOTO
U COBepIeHHO He 3aborurcs o ¢dacone. Ho crpanHo: mpu 3ToM cam coboit
MOJIy9aeTCsl CAMbIil IPEKPACHBIN (pacomn!

IIpuBeennble HaMU BbIME ABa maparpada UMeT CHIY TOJIBKO JJis
MBLIBHBIX Guryp. K maccuBabiM durypam u3 maciaa OHH, camo coboil pa-
3yMeeTCsl, TPUMEHEHBI ObITh He MOryT. Ho TOT mpuHIuMI, YTO MOBEPXHOCTH

1«Bce hopMbI MOZOGHBI, HO HE OJHA HE PABHA APYroif; 1 XOp TOJKYeT 9TO, KAK IIPO-
ABJICHUS TAWHOTO 3aKOHA».
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KUIKOCTH JIO/KHA OBITH P 3TOM HAMMEHDINEH, BO3MOXKHOM MTPU JAHHBIX
YCJIOBUSIX, OTHOCUTCS KO BCEM (pUTypaM W3 >KUAKOCTH. Kcim desioBek 3Ha-
KOM He TOJbKO ¢ OyKBOIl 3aKOHA, HO U C MOTHBAMHM €ro, OH pasbepercs u
B T€X CJIy4asX, K KOTOPbIM OyKBa 3aKOHA HE COBCEM YK Y/IA9HO IMOJXOJINUT.
W rak nMeHHO OOCTOUT [1€7I0 C TPUHIMIIOM HAMMEHbBINeH moBepxuocTu. VM
MOKHO DYKOBOJCTBOBATLCS Be3Je, JaxKe TaM, IJe IIpUBeJEHHbIe BBIIIE 1BA
naparpada He roiasarcs Ooee.

HaMm Hy:KHO Temepb, Ce0BaTENbHO, NPEXK/Ie BCETO HATJIA-
HO TI0Ka3aTh, 9TO (DUTYPHI U3 KUIAKOCTH O0OPA3YIOTCs MO MPUHITU-
1y HauMeHbIeil moBepxHocTu. B Hameil mpoBOIOYHON nupamMuIe
MacJIO B CMECH BOJIbI C BHHHBIM CIIMPTOM IPHUJIMIIAET K pedpaM mu-
PaMHIBI, OT KOTOPBIX OHO OTCTATH HE MOXKET, U JAHHOE KOJIMIECTBO
MacJia, CTPEMUTCS MIPUHATH TaKyIo (POpMy, 9TOOBI MOBEPXHOCTD €€
OKa3aJjach IpPU TOM BO3MOXKHO MeHbInei. [Tompobyem Bocmpons-
BECTH BCE 3T COOTHOIEHUs! MbI MOKPBbIBaEM MPOBOJIOYHYIO TIH-
paMuay KaydyKOBOH IJIEHKONW M IIPOBOJIOYHYIO PYUKY 3aMeHseM
TpyOOUKOIi, Beyleil BO BHYTPb 3aMKHYTOI'O Kay4yKOBOTO IPOCTPAHCTBA.
Yepes 31y TpyOOUKY MBI JIETKO MOXKEM BJyBaTh U BHICACHIBATH BO3AYX. JlaH-
HOE KOJINYECTBO BO3/1yXa IIPE/ICTABJIAETCA HaM KOJIMYECTBOM Macja, & HaTd-
HYTBI KAy4IyKOBbIHl MOKPOB, OOHAPYKUBAIOIINI CTPEMJIEHHE K BO3MOXKHO
OoJIbIIIEMY C2KATHIO W MPUJIMITAIONINH K IIPOBOJIOKE, IPEICTABISET HAM CTPe-
MSAIIYIOCS K YMEHBIIIEHNIO IOBEPXHOCTh Macia. U, neficTBUTeNbHO, BAyBad I
BBICACHIBAs BO3/YyX, Mbl MOXKEM IOy YUTh BCE MIPEXKHUE MMPAMHUIbI, CO CTEH-
KaMHU OT CAMbBIX BBIIMYKJIBIX JO CaAMbIX BOrHYTbIX. Hakomelr, BbICOCAB BeCh
BO3JIyX, MBI [TOJIy9YaeM Hallly MbLIbHYIO (hurypy. Kayuykossie gucrouku co-
BCEM COBIIaJAIOT, CTAHOBATCA COBEPIIEHHO IIJIOCKUMU U YeThIPbMs OCTPBIMU
pebpaMu CXOAATCA B HEHTPE TTHPAMU/IbI.

Puc. 3

Puc. 4
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Ha MbuIbHBIX MJIEHKAX 9TO CTPEMJIEHHE K YMEHBIIIEHUIO, KAK TTOKA3AJ
Van der Mensbrugghe, moxer 6biTh m0Ka3ano HemocpeacTBenuo. FEciu B
MBUIBHBIA PACTBOP NOTPY3UTH NPOBOJIOYHBIA KBAJAPAT C PYYKOU, TO HA HEM
obpasyercsi KpacuBasi IJIOCKAsl MbLIbHAS IUIEHKA. [10/I0K1M Ha Hee TOHKYIO
(LIIeSIKOBY10) HUTKY, KOHIIBI KOTOPOIt CBsi3aubl. Eciu mpoGuTh KUIKOCTh, 3a-
MKHYTYIO HUTKOMH, MBI ITOJIYYUM MBLIBHYIO IJIEHKY C KPYIJIBIM OTBEPCTHEM,
TPAHMUIBI KOTOPOTO OOPa3yIOTCS HUTKOM, NJIEHKY, HAMOMHWHAIOIIYIO ILIHTY
B KyxHe. Tak Kak OCTATOK NJEHKH CTPEMUTCS K HAUBO3MOXKHOMY yMEHbB-
IIIEHUIO, TO OTBEPCTHUE CTAHOBUTCS HAMOOJBINNM, BOSMOXKHBIM IIPU JAHHON
JJIMHE HUTKHU, YTO JTOCTUTAETCH TOJHKO B CIydae KPYIVIONO OTBEPCTHUS.

W cBoGomHast OT IE€HCTBUS TAKECTH MACCA MACIa TOXKe TpUHUMaeT Ghop-
My IIapa HAa OCHOBAHWM IMPUHIUIA HamMeHbIneil nmosepxuoctu. Ilap ectsb
dbopma HauMeHbIEH NOBEpXHOCTH Nnpu Haubosbiiem obbeme. Ilpunumaer
JKe ¥ JIOPOXKHBIN cak TeM 0obIie hopMy mrapa, dem OOJbIe Mbl ero HaIoJ-
HeAEM.

Puc. 5

Kakum 06pa3om 3TOT MPUHIAIT HAMMEHBIIEH TTOBEPXHOCTA MOYKET PH-
BECTHM K JIBYM HAalIUM CTPAHHBIM mnaparpadam? BeigcHuM 3710 Ha O1HOM
6osiee mpocroM mpumepe. IlycTh riiagkas HUTKA, TPUKPEIIEHHAS K TBO3JIO
€, OXBaThIBAET YeThIPEe HEIMOABUKHBIX OJIOKA a b ¢ d u, mpoiiasa depe3 Ba
MO/IBUKHBIX KOJIbIIA f ¢, HOCUT HA BTOPOM CBOEM KOHIIE TPYy3 h.

DTOT TPy3 MUMEET OJHO TOJHKO CTPEMJIEHHE — MaJaTh BHU3, CJIEI0Ba-
TEJIbHO, YaCTh HUTKHU € h BO3MOXKHO OOJIbIIE YIJIMHUTH U, CJIEI0BATEIbHO,
OCTaJIbHYIO €€ 4aCTh BO3MOKHO YKOPOTHTh. HUTBH MOJIZKHA OCTATHCS B CBS3U
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¢ 6JI0KaMHU M Yepe3 KOJIbIIA YaCTh ee JOI?KHA OCTATHCs B CBA3M MEXKIY CODOIA.
VeoBus 37eCh, CIeIOBATEIBHO, T€ K€, YTO U B (purypax u3 KUIKOCTH, a
MMOTOMY U PE3yJIbTaT 3/eCh MOJIy9IaeTCs MOM00HbIH Ke. e crankuBaoTcs
YeThIpe Maphl MHYPKOB, KAK 3TO TIOKA3aHO Ha (Urype crupasa, TO HA 3TOM
IIeJI0 He KOH4YaeTcs. BeencrBue cTpeMiieHns HUTKYA K COKPAIIEHUIO KOJIbIA
pPaCXoATCs M MPUTOM TaK, YTO TeNepb Be3/e CXOJSTCS TPHU Mapbl IIHYP-
KOB M MeXK/y Kaxkzaoil mapoii obpasytorcst papubie yrubl (B 120°). U neii-
CTBUTEJBHO, UMEHHO NPU TAKOM PACIIOJIOYKEHUU JTOCTUraeTcsi HauboJIbiee
COKDAIIEHWE HUTH, 9TO MOXKET OBITh JOKA3aHO C MOMOIIBIO JIEMEHTAPHOM
TeOMeTpUN.

Orciona MbI MOXKEM 10 HEKOTOPO# CTeleHH TOHSATH 00pa30BaHUE TIpe-
KpaCHBIX U CJIO?KHBIX (l)I/II‘yp BCIeaCTBHUE OOHOI'O CTPEMJIEHUA KUIAKOCTHU K
HauMeHbIIei IIOBEPXHOCTH. HO TYyT BO3HUKAECT HOBBII BOIIPOC: TIOYEeMY 2Ke
JKUJKOCTH CTPEMSTCS K HAUMEHbINEH TOBEPXHOCTH !

Yacrunpl KUIKOCTH TPUJIANIAIOT APYT K Japyry. Kammu, npuseneHube
B COIPUKOCHOBEHHUE JIPYT C APYTOM, CJAMBAIOTCSA. MbI MOXKEM CKa3aTb, 9TO
YACTUIBI B JKUJKOCTH MPUTIATUBAIOTCS IPYT K APYTY. 3aT€M OHU CTPEMSITCS
10 BOBMOYKHOCTH TIPUOJIU3UTHCS APYT K APYTY. JacTu, HAXOMAIIHecs Ha 1M0-
BEPXHOCTH, OYAYT CTPEMHUTHCS [0 BO3MOKHOCTH TPOHUKHYTH BHYTPb MaCChI
KHJIKOCTH. 9TOT oponecCc MOKeT 3aBEPIINThCA TOJIBKO TOrIa, KOra IIOBEPX-
HOCTb €€ CTaHET HaCTOJIBKO Maﬂoﬁ, HACKOJIBKO 9TO BO3MOZKHO IIPU JaHHBIX
YCJIOBHSAX, KOTJA Ha TTOBEPXHOCTA OCTAHETCS] BO3MOXKHO MEHbIINE YaCTUUEK,
KOTr'Zla BHYTPb €€ MaCCbl IDOHUKHET BO3MOZKHO 6OJ'IbIJ_Ie JaCTUYICK, KOTrJda CH-
JIaM IIPpUTA2KEHUA HUYIETro 60J1ee JeJiaTb He OCT&HeTCHl.

Takum 00pa3oM CyTh NMPUHIUIIA HAUMEHBIIEH MOBEPXHOCTH, KOTOPbIi
HA TIePBbI B3IJIsL] IPEICTABJIAETCS IIPUHIIUIIOM JOBOJIbHO HEBUHHOIO 3HAYE-
HUS, CBOAUTCS K APYromy eire 6ojiee mpoCTOMY MPUHITUITY, KOTOPBIH MOYKHO
HalVIAAHO BBIPA3UTh CJIEAYIOIIUM 06pa,30M. CI/IJ'H)I NOPUTAKEHUA U OTTAJIKU-
BaHUs MPUPOIBLI MbI MOXKEM DACCMATPUBATHh Kak ee Hamepenus. To BHY-
TPeHHee JABJIEHHe, KOTOPOe MbI YyBCTBYEM JI0 COBEPINEHUST KAKOIO-HUOYIb
rHeIt/'ICTBI/ISI U KOTOpO€ Mbl Ha3bIBacM HaMe€peHHeM, B KOHII€ KOHIIOB HE€ TakK
YK CUJIBHO OTJIMYAETCA IO CYIIEeCTBY CBOEMY OT JdaBJICHUA KaMHA Ha CBOIO
MOJICTABKY WJIA OT BJIMSAHUS OJHOIO MArHUTA HA JIPYTOii, 9TOOBI HEJIb3s ObI-
JIO K TeM U JAPYTUM sIBJIEHUSIM, IO KpaifHeil Mepe B M3BECTHOM OTHOIIEHUH,
MPUMEHUTH OJTHO U TO Ke Ha3BaHue. VTak, NpupoJa nMeeT HaMepeHue mpu-
6IM3UTH KeJIe30 K MarHuTy, KAMEHb K IIeHTPY 3eMJu U T. 7. Korma rakoe Ha-

1Takne 3a7a9i HA MAKCHMyM HJIM MHHHMYM HIPAOT GOJBIIYIO POIb BO BCEX IIOYUTH
XOpOouIo pa3paboOTaHHBIX YACTAX (PUIUKH.
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MepeHHe MOXKeT OBITH OCYIIECTBJIEHO, OHO ocyIecTBisiercs. Ho 6e3 Bcakux
HaMEpPeHWi TPUPOJA HE [IeJIaeT Hu4Iero. B 9ToM OTHOIIEHNN OHA TOCTYIAeT
BIIOJTHE TaK, KAK KAKOW-HUOYIb XOPOIIWi IesIell.

IIpupona crpeMuTCs OMYCTUTH T'PY3bI BO3MOXKHO HEKe. MbI MOXKeM
MMOJIHATH I'Py3, €CJIN 3aCTABUM OMYCTUTHCS BHU3 JIPYTOi, OOJMbIIN IPy3, U
ecJIi yJOBJIETBOPUM JIpyroe, bojiee cHJIbHOE HaMepeHue npuposl. Ecim ke
HaM KayKeTCs, YTO MbI XUTPO MOJIb3yeMCs MPUPOJIOH, TO mpu OimzKaiiiem
PaCCMOTDEHUH JIeJI0 OKA3BIBAETCS COBCEM MHAdYe: OKA3BIBAETCS BCET/IA, UTO
MMEHHO OHA BOCIIOJIb30BAJIACH HAMU, YTOOBI OCYIIECTBUTH CBOM HAMEDEHHS.

PaBnoBecue, mOKOIi CyIIeCTBYIOT JIMIIL TOTA, KOIJA MIPUPOIA HE MO-
JKeT JIOCTUYb HHU OJHOW M3 CBOMX IIesiell, KOTJa CHJIBI €€ YyIOBJIETBOPEHBI
HACTOJIbKO, HACKOIHKO 3TO BO3MOXKHO IIPH TAHHBIX yCJIOBUAX. TaK, HAIPHU-
MEep, TSAXKEJIbIE TeJIa HAXOAATCs B PABHOBECUY, KOT/[A TAK HA3BIBAEMBIH IIEHTD
TAKECTH MX HAXOJIUTCS BO3MOXKHO HMXKE WJIM KOTJ1a BO3MOXKHO HUZKE OIyC-
KaeTCsi CTOJIbKO I'Py3a, CKOJIBKO OBLIO BO3BMOXKHO TIPU JAHHBIX YCJIOBUSIX.

TpynHo OTKAa3aTHCA OT MBICJIN, YTO ITOT IPUHIIUII COXPAHSIET CBOE 3HA-
YeHUe U 33 Ipe/ieJiaMu 00JIaCTH TaK HA3hIBAEMO HEKUBOH npupo/sl. U B ro-
CyIapCTBe PaBHOBECHE CYIIECTBYET TOIZA, KOI/Ia HaMEPEeHWs NapTHH YI0-
BJIETBOPEHbBI HACTOIHKO, HACKOIBKO 3TO BO3MOYKHO B JJAHHBI MOMEHT, UJIA —
KaK 9TO MOYKHO ObL7I0 ObI BHIPA3UTHCH IIYTs HA sA3bIKEe (DU3UKU — KOTJIA CO-
[UATbHAA TOTEHINAILHAS SHEPTUs JOCTUIAeT MAUHEMYyMa' .

Bt BuamTe, HANl TPUHIMI KYMIA-CKOMHAOMa GOraT MOCTIEeICTBUSIMHU.
PesynbraT camoro Tpe3Boro mcciieI0BaHus, OH CTaJ Jjisi (PU3UKKA CTOJb 2KE
IJIOJIOTBOPHBIM, KaK cyxue Bompockl Cokpara Jjist Hayku Boobire. Eciu aror
MIPUHINI KAaXKeTCd CIUIIKOM MaJiO MAeAJbHBIM, TO 3aTO TEM HeaJIbHEe ero
TLJTOTBI.

1 nouemy Obl HayKe CTBIIUTHCSA TaKOro npuHimna’ UTo oHa cama ta-
koe? Jleno — u Gosbmie Hudero!? CrTaBuT ke OHA CBOei 3ajadeil — mpH
BO3MOXKHO MEHBIIIEHl 3aTpare TPyJa, B BO3MOXKHO 0Ojiee KOPDOTKOE BpeMs,
C BO3MOXKHO MEHBIIINM [JazKe 3a11acoM UIeil TOCTUYb BO3MOXKHO OOJIBIIIErO B
Jiejie TIO3HAHUST BEYHOM, OECKOHEYHOM UCTUHBI.

LCxomuble ¢ 3TUM paccyxaenus cM. Quételet, «du systéme sociales

2CaMa HayKa MOXKET PAaCCMATPUBATHCA, KaK 3a/Ja49a Ha MAKCUMyM U MHUHUMYM, IIO-
J00HO TOProBOMY meiy Kynna. Jla u BooOIe BOBCe He TaK y»Ke BeJHKA DPA3HHUIA MeXX-
Ay ,E[yXOBHOI>'I AeATeJIbHOCTBIO HAYYHOI'O HUCC/Iea0BATE/IA U JeATe/IbHOCTHIO HOBCeILHEBHOﬁ
JKHU3HHU, KaK 9TO OOBIKHOBEHHO Ce6e IPeCTaBIISIOT.



['TABA 2
O BosiokHax Koptu B yxe!

Kro gacrTo myrerrecTrBoBasI, TOT 3HAET, YTO YeM OOJIbIIIE MBI IIyTeIle-
CTBYeM, T€M CHJIbHEe CTAHOBHUTCS HAIlla CTPACTh K IyTerniecTBuaM. Kakoit
HperaCHbIﬁ BUA JO/IZKEH OTKPbIBATHBCA Ha 3TY JIECUCTYIO AOJUHY BOH C
roro xonMa! Kyma yGeraer aTor cBeT/bIi pydeil, CKpbIBAIOIIUICA BOH TaM
B Tpocrauke? Kakoil B OTKpBIBaeTCsi TaM, 3a TOM rOpPOi, XOTEIOCHh ObI
3Harh! Tak pasmblnuiser pebeHOK, KOTOPOMY BIIEPBBIE TPUXOIUTCS COBEP-
1aTh KaKyIO-HI/I6y,ZI,b IOoEe3KY. TO K€ CaMO€ HUCHBbIThIBaeT U €CTECTBOUCIIbI-
TaTeh.

ITepBbie BOMPOCHI BO3HUKAIOT B yME WCCJIEIOBATENs TOJ AEHCTBUEM
MPAKTUYECKUX COOOparkKeHwuii, HO moceayfomue — uHer. K HuMm Bjeder yxke
HEOJI0JIUMast CUJIA, MHTEpec 6osiee OJ1aropoIHbIM, BBIXOISIINI JAJIEKO 33 IIpe-
JIeJIbl MaTepuaIbHbIX ToTpebHocTedl. PaccMoTpuM onuH crienuabHblil Cry-
qaii.

ViKke ¢ JABHUX [TOP MIPUBJIEKAET K cebe BHUMAHUE aHATOMOB yCTPOICTBA
oprana ciyxa. Ux pabore 00s3aHBI MbI M3PSIIHBIM KOJUYECTBOM BaXKHBIX
OTKPBITHN, UMK OBbLT YCTAHOBJIEH 1esIbli psan (pakToB u ucrun. Ho Bmecre ¢
ITUMHN (l)aKTaMI/I NOABJIAJICA PAL HOBBIX YAUBHUTEJIbHBIX 3araJoK.

Yuenue 00 OpraHU3aUN U yCTPOUCTBE PA3IUYHBIX YaCTEl IJia3a pas-
paboTaHo yKe M0 OOJBIION CPABHUTEIbHON sicHOCTH. Pa3Butue yueHus o
JIEYEHUN TJIa3a TOXKe JOCTUTJIO cTyrnenu, o koropoit B X VIII cronernn ensa
CMEJIU MeYTaTh, ¥ Bpad IPH IIOMOIIX [VIA3HOTO 3€PKAJIA MOKET PACCMOTPETH
BCIO BHYTPEHHIOIO ITOBEPXHOCTDH IJVia3a. B APYTOM IIOJIOZKEHUU TEOpUuAd yXa:
3/1eCh IPUXOIUTCA KOHCTATUPOBATH MPAK CTOJb YK€ TAWHCTBEHHBINA, CKOIb
MPUTATATEIbHBIN IS HAYYHOTO MUCCIeI0BATENS.

[TocmoTpuTe-ka Ha 31y Mozmeab yxa! Ilocmorpure Ha 3Ty 3HAKOMYIO
BCEM YaCTh €e, [0 BeJMYMHE KOTOPOM JIIOAU CyIdaT 0O yMe desioBeKa, T.e.
HA VIIHYIO pakoBuHy. BoT 31ech yxke Haumnatorcs 3araaku! Bor psm mo-
pOﬁ OY€Hb M3AIIHbIX U3BUJIMH, 3HAY€HUE KOTOPLIX HE IOAJaeTCA TOYHOMY
OTIPEJIEIEHUIO. A MeXKly TeM, CYIIECTBYIOT YK€ OHU 3/eCh [JIs 4ero-ro!

Hlonynsapuas sexuus, mpountannas B 1864 roxy B I'pare.
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W3 yurHoit pakoBHHBI (G B Haleil cxeMe) 3ByK HaIpaBJisi-
ercs B MHOTOKPATHO W30THYTBIM CIIyXOBOH MPOX0J b, KOHerr
KOTOPOTO 3aMBIKAETCsI MEPENOHKOH, TaK Ha3bIBaeMOil Hapa-
GaHHOI MEPEOHKOM €. 3BYK IIPUBOIUT €€ B IBUYKEHHE, KOTO-
pOe TIepeiaeTcst aiee psijty HeOOIbIINX, YIMBUTEIBHO YCTPO- Puc. 6
eHHBIX KocTo4eK (¢). B xonue naxomurcs nabupunt (d). On
COCTOUT W3 HECKOJbKHMX HATOTHEHHBIX >KUIKOCTBIO IOJIOCTEH, B KOTOPBIX
JieykaT OecUYuc/ieHHbIe BOJIOKHA, CIyXOBOro HepBa. Komebanuem KOCTOUEK ¢
IIPUBOJIUTCSI B COTPsICEHUE YKUIKOCTH JIAOMPUHTA U CJIyXOBOH HEPB pa3jpa-
xkaercd. Torma HadMHAETCS MPOIECC CayXa. BOT BCe, 9TO yCTAHOBJIEHO HAY-
Koit. Uro ke KacaeTcst mopobHOCTEH, TO 3/1eCh MHOXKECTBO HEPA3PEIIeHHBIX
€11le BOIIPOCOB.

Ko Bcem stum 3arajgkam A. Kopmu B 1851 romy npubaBuii eme OfHY.
1 — crpanHOe nes0 — MMEHHO 3Ta 3arajka, Mo BCcell BepOATHOCTH, HAIILIA
repBoe MpaBuIbHOE perrenne. Bor 00 3ToM y HAC 1 OyeT pedb CeromaHs.

Kopmu namen B yIuTKe, OJHON YacTu JJAOUPHUHTA, OOJIBIIIOE THCIO MU-
KPOCKOTIMYECKUX BOJIOKOH, PACIIOJIOYKEHHBIX PSAJIOM HAIOA00Me CKAJIbI C ['eo-
METPHUYECKON MOYTH IPABWIBHOCTHIO. Keanukep Hacunran 10 3000 Takmx
BOJIOKOH. 3aHUMAJHCh uccjaefoBanusaMu ux takxe Maxe Hlysvue u Jedi-
mepc.

¢ He Oymy OCTaHABIMBATHLCA HA OIMMCAHUHU MOAPOOHOCTEM,

TaK KaK 9TO TOJIHKO 3aTPYAHUIO ObI BaC, He BHECA B JI€JI0 OOJIb-
meit gacaoctu. CKaxy, MO3ITOMY, TOJBKO KOPOTKO, YTO, 110 MHE- HH““

a b e

HUIO TAKWX BBIJAIOMIMXCS €CTeCTBOUCHBITATENeH, Kak Ieabm-
20aby u Dexnep, sIBIAETCS B STUX BOJOKHAX CYIIECTBEHHBIM.
B ymurke naxomurcs, no-uauMoMy, GOIbLIOE UHCIO YyOPYTHX — pu. 7
BOJIOKOH TIOCTENEHHO YKOPAUNBAIOMIEHCsT JUIMHBL (CM. PUC. 7), Ha
KOTOPbBIX IOKOATCA PA3BETBJIEHUA CJTYXOBOT'O HEPBA. O“IeBI/I,H,HO, YTO 3TU BO-
sokHa Kopmu HepaBHOM IWHBI JOJKHBI 00JIaIaTh U YIPYTOCTHIO HEPaB-
HO#1, a MOTOMY M JOJI?KHBI OBITH HACTPOEHBI HA PA3HbIE TOHDLI. YJIUTKA, CJie-
JIOBATEJIbHO, €CTh CBOErO POJA MUAHNHO.

s 9ero MOXKeT NMPUTOAMTHCS TAKOM amnmnapart, MOJ00HOr0 KOTOPOMY
HET HU B OJHOM Jpyrom oprame 4yBcTB? He cocrouT ju OH B CBsA3U C Ka-
KOM-HUOYIb CTOJIb 2Ke CBOeobpa3Hoit ocobenHoCcThI0 yxa? Takas 0cOOEHHOCTH
JEHCTBUTEIHLHO CYIIeCTByeT. Bol 3HaeTe, KOHEUHO, 9TO B CUM(OHUN MOXKHO
MPOCJIEINTD TOT WA IPYTO#l M3 rOJIOCOB B OTaeabHOCTH. [larke B GaX0OBCKOi
dyre 3T0 eire BO3MOXKHO, a 3TO Beb yKe TpyAHas Bellb. B rapMonnn, Kak
U B BeJUYAMIIell myTaHuIe 3BYKOB, HAIIIE yXO CIIOCOOHO PA3IUIUTDH OTIE/b-
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Hble TOHBI. My3bIKaJIbHOE YXO aHAJIU3UPYET BCAKYIO CMECh TOHOB. B riaze
MBI AHAJIOIHIHON CIIOCOOHOCTH He HaxomuM. KTo Mor ObI, HampuMmep, pac-
cMoTperb B Gesiom cBere (He y3HAB 37O IyTeM (DU3MIECKOrO IKCIEPUMEH-
Ta), YTO OH €CTh IBET CJIOKHBIN, COCTABJIEHHBIN U3 EJOro pPsifa [BETOBT
1 Bor cymecrByer Jjin, AeHCTBUTENBHO, CBA3b MEXKIY ITUMHU JIBYMS BEIIa-
MU, Ha3BAHHBIM CBONCTBOM yXa W aIlllapaToM ero, oTKpbITbiM Kopru? D10
BECbMa BEPOSITHO. 3arajka pa3pelaercs, €M Mbl IIPUHUMAEM, YTO KarK-
JOMY TOHY OIIPEIEJIEHHON BBICOTHI COOTBETCTBYET CIIEIIUAJIBHOE BOJIOKHO B
yirHOoM nmanuao KopTu, a ciegoBaresibHO, U CHEIHAIbHOE, TOKOSIIEeCs Ha
HEM pa3BeTBJICHWE HEPBA.

Y106bI MMETh BO3MOXKHOCTD JIATh BaM BECbMa, sICHOE IIpeJCcTaBeHne 00
3TOM, s MOMPOIITY BAC CAEJATh CO MHOM HECKOJIPKO MIAr0B B CYXYyIO 00J1aCTh
buzuKy.

ITocmorpuTe Ha MasTHUK. BbIBEIEHHBIH W3 COCTOSIHWSI PABHOBECHS
TOJTYKOM, HAIPUMED, OH HAYMHAET KAYATHCA B OINPEIEJIEHHOM TaKTe, 3a-
BUCSIIIIEM OT €ro JJIMHBI. BoJiee JJIMHHbIE MAsITHUKYA KAYAIOTCS MEJJIEHHEe,
bostee KopoTkue — ObicTpee. IIycTh Ball MasgTHUK COBEPIIAET OJHO TIOJTHOE
Kosiebanue (T.€. B OJHY U ITPOTUBOINOIOKHYIO CTOPOHY) B OJHY CEKYHILY.

MasiTHUK JIETKO MOKeT ObITh IIPUBEJIEH B CHJIbHOE KOJIe0aTeIbHOE JIBU-
KEeHHEe JIBOAKHM 06pa30M: NI CUJIbHBIM BHE3AIIHbIM YIAapPOM, WJIH PAIOM
HEOOTBIITNX TOTIKOB, COODIIAEMBIX B COOTBETCTBEHHOM Topsake. [IycTs, Ha-
[IPUMEP, MAsITHUK HAXOIUTCS B [TOJIOXKEHUU PABHOBECHUS U MbI COODIIIAEM eMy
OveHb HeDOMbINOH Tomd90K. OH CoObIIaeT Torma OYeHb HeDOJIbIIOe Koreda-
ure. Korga oH 1Mo ncTedeHnn OHOM CEKYHIbI B TPETUI pa3 MPOXOIUT dYepes
[IOJIOXKEHUE PABHOBECHS, MbI CHOBA COODIAeM €My OYeHb HeDOJIBINON TOJI-
YOK B HAIIPABJIEHUM MTEPBOrO TOJYKA. [0 McTedeHnn BTOPO CEKYHIbI, IPH
[SITOM TIPOXOXKIEHUM 4Yepe3 IOJIOKEHHEe PABHOBECHsI MbI CHOBA COODIIAEM
eMy OYeHb HeDOJIbIION TOMYOK U T. 1. Bl BumuTe, 9YTO pU TaKOi omepaiun
HAIIM TOTYKA OYAYyT YCUIUBATH CYIIECTBYIOIIEE YKe IBUKEHUE MAasTHHUKA.
TTocite Kaxk 1010 HEOOTBIIIOTO TOTYKA, Pa3Max KOJAeOAHNM CTAHOBUTCS DOJIBITIE
", HaKOHeEl, JBHU?KEHUE CTaHOBUTCA OYE€Hb BeJ'II/IKOl.

Ho 3710 ynaercss nam He Bcerja, a TOJIBKO TOI/1a, KO/ MBI COOOIIaeM
MasTHUKY TOJIYOK B TOM K€ TAKTE, B KOTOPOM OH CaM CTPEMUTCS Ka4aThCsl.
Ecnu 661 MbI, HanpuMep, COOOIIATN MAATHUKY BTOPOH TOTIOK 11O UCTEUEHUH
[IOJICEKYH/IbI M B HAIPABJIEHUU IE€PBOrO TOJIYKA, TO OH JeHCTBOBaj ObI B
HAIIPABJIEHUH, IIPOTUBOIIOJIOKHOM JIBUKEHHIO MassTHUKA. Boobiie He TpyIHO

1STOT 3KC1'IepI/IMeHT BMeCTe CO CBA3aHHBIMU C HUM paCCy)K,Z[eHI/IHMI/I HpI/IHa,Z[JIe)KI/IT
Tasmnero.
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3aMETHUTh, YTO ABUKEHNE MASITHUKA TeM DOjIee YyCUIUBAETCS, YeM OOJIee TaKT
HamMUX HEOOMBIMTNX TOTIKOB MPUOIMKAETCH K TAKTy MAsATHWKA. Hcin xe
TAKT TOJYKOB HE COBIAIAET ¢ TAKTOM KAYaHUsI MASTHUKA, TO B OJWH MOMEHT
OHM YCUJIMBAIOT €10 KavyaHUsl, HO B JPYrOi 3a/epKuBaioT ero. B obiiem n
nesioMm 3ddekT ObiBaeT TEM MeHbINE, YeM OoJiee IBUKEHUE HAIell PYKU He
COBIAJIAET C IBHUKEHHEeM MagATHHKA!.

To, 4TO MBI CKa3aJgM O MasTHUKE, MOXKHO CKa3aTh M O BCIKOM TeJie,
COBepIIAIIeM KojebarebHble ABUKEHUsI. 3ByUalluil KAMEPTOH TOXKE CO-
BepInaer KosebaTeabHble ABIKeHnsd. JIpukeHne 370 ObIBaeT TeM ObICTpee,
YeM BBIIIIE TOH €ro, U TeM MejjieHHee, YeM OH Huzke. Harr kamepToH HacTpo-
eHa Ha TOH A, coBepmiaer 450 KosebGaHUN B CEKyHLY.

¢l craBiIO PSIZIOM HAa CTOJ JIBA COBEPIIEHHO OJMHAKOBBIX KAMEPTOHA,
CHAOKEHHBIX JIJIsT PE30HAHCA COOTBETCTBEHHBIMU JIEPEBAHHBIME KOPOOKAMI.
4 coobmaro onHOMY M3 HUX CHUJIBHBIN yAap PYKOM, 9TOObI 3aryIyIinTh TOH.
Tem He MeHee BbI COBEPIIEHHO sIBCTBEHHO MPOJIOJIZKAETE CJIBIIIATH TOT JKe
TOH. JJOTPOHYBIIKCH 0 BTOPOrO KAMEPTOHA, BBl MOXKeTe yOeIuThCs B TOM,
YTO BUOPUPYET UMEHHO OH, XOTsl OH TOJTYKA, HE IOJIyYaJl.

¢l mpukienBao Ternepb HEMHOI'O BOCKY K HOXKKe OJHOTO KamepToHa. OT
9TOTO OH PACCTPAMBAETCS M TOH €r0 CTAHOBUTCS HEMHOTO Huke. IloBTOpSIIO
TOT K€ IKCIIEPUMEHT C JIByMsl KAMEPTOHAMM HEPABHOW YK€ BBICOTHI, T. €.
yJIapsiio OIMH KAMEPTOH U cefiyac »Ke CXBaThIBaI0 ero pykoit. Kak Toiabko s
MIPUKACAIOCH K HEMY, TOH Ceiidac yKe 3aMHUpAeT.

Kak xke obbsicastorest 3tu aBa onbita? Quens npocro? Bubpupyroniuit
KaMepToH coobIaer Bo3ayxy 450 TOJYKOB B CEKYHJy. DTH TOJYKH UYepe3
BO3JYX COODIIAIOTCS BTOPOMY KaMepTony. Ecym 3ToT mocieqanit HacTpoeH
HA TOT K€ TOH, T. €. €CJIM OH, Oy qu IPUBEJIEH B IBUKEHIE OTJIEIHHO, KOJIe0-
JIETCSI B TOM 7K€ TaKTe, TO JOCTATOYHO MEPBBIX TOJYKOB, KAK ObI MAJIbI OHU He
ObLIM, YTOOBI YBJIEUb €r0 B TAKOE JKe CUJIbHOE KoslebaTenbHoe jBuxkenne. Ho
9TOro He ObIBAET, Pa3 TOJIBKO TAKT KOjebaHuii 06enx KaMepTOHOB HECKOJIBKO

Tpu 6osee 6IM3KOM PACCMOTPEHHH IIPOLECC OKA3BIBAETCH HECKOJIBLKO CIOXKHee. Eciu
KoyiebaTesIbHOE JIBHXKEHHE He BCTPEYaeT HU MAJIeHInero COINPOTHUBJIEHUS U COOOIIAeMbIi
HAMH TOJTYOK IIPOUCXOZUT TOYHO B TAKT KOJIEOAHUs, TO Pa3MaxX KOJIeOAHUS MOXKET BO3-
pactu g0 6eckoHeyHOoCTH. EcCau TakT co0b61IaeMoro ABM2KEHHsI XOTsl Obl B MaJiediieM He
COBIIQJIAET C IPOIOJI2KUTEIHHOCTHIO KOJIEOAHUA MAATHUKA, TO 33 IEPHOAOM yCUJIEHHUS, T€M
60oJ1ee IIPOJOIKUTEJIBHBIM, U€M MEHBIIE 9T PA3HUIR, CJIeLyeT IIePUO OCIA0IeHNs PABHON
NPOJOJIZKUTEJBHOCTU. DTAa CMEHA yCUJICHUS M OCJAaOJIeHUS MOBTOPAETCA MHOI'O Pa3, UTO
JIETKO TOAJAeTCs HAOIIOAEHUIO, €CIM IIPU MOMOIIM KaMePTOHA, IIPUBOJUMOIO B Kojyeba-
TEJIbHOE [IBH2KEHHUE JIeKTPUIECTBOM, BBI3BATH KOJIEOAHUS B JPYTOM KaMePTOHE, HECKOJIb-
KO MHa4Ye HACTPOEHHOM. eM MeHbIlle PA3HHUIA MEXK/IY HUMH, T€M JIOJIbIIE IPOIOIXKAETCS
daza ycumeHus u TeM OOJIBIIEro pa3Maxa MOXKET JOCTHYb BTOPOil KameproH. 1902.
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pazsmyen. CKOTBKO ObI KAMEPTOHOB HU 3BYYAJIO, KAMEPTOH, HACTPOECHHBIM
Ha TOH A, He Oy/IeT OT3LIBATHCS HU HA OJIMH TOH, KPOME COOCTBEHHOIO WA
O4Y€Hb 6J'[I/I3KI/IX K HEMY TOHOB. BbI MOZKeTe IIPpUBECTH B ABU2KEHNE OOAHOBPE-
MeHHO 3, 4, 5, ... KAMEePTOHOB, Balll KAMEPTOH OYy/IeT OT3BIBATHCS TOIHKO TO-
712, KOr/Ia Cpein HuX Oyaer KaMepToH, HacTpoeHubiit Ha Ton A. Takum obpa-
30M, CPE/IM 3BYYAIlUX TOHOB OH BBIOMPAET TOT, KOTOPBI €My COOTBETCTBYET.

To ke camoe MOXKHO cKa3aTh 000 Bcex Tejax, CloCOOHBIX 3By4aTh. Ko-
[/1a BBl UTPAeTe HA MTHAHUHO, TO CTOUT BaM B3sTbh OIPE/IeJIeHHbIE TOHBI, YTO-
6]31 3a3By4daJin JaiiHbIe CEPBU3bI UJIKM OKOHHBIE CTEKJIa. AH&J’[OI‘I/ILIHOQ ITOMY
sABJICHWE MOXKHO HaiTu B Apyrux obsacrsx. IIpencraspre cebe cobaky, or-
KauKaomyiocs Ha ums @uiakc. Cobaka JiexKuT mos cTojaoM. Bel roBopuTe
o T'epkynece u Ilnarone, Ha3piBaeTe MMEHA BCEX I'EPOEB, KOTOPBIE TOJIHKO
npuxoisaT BaM B rosioBy. Cobaka He TPOraercss ¢ MeCTa, XOTs OYeHb JIErKOe
JBUIKEHHE yXa YKa3bIBAET, YTO OHA CJEIUT CO3HATEIHHO 33 Ballleil Pedbio.
Ho crout Bam HazBarh uMms Quiakc, 9T00bI OHA OPOCUIIUCH K BAM C PAIOCT-
HBIM JlaeM. KaMepToH moxoxk Ha cobaKy: OH OT3bIBAETCs Ha UMs A.

Bor yabibaerecs, cymapoiau! Bel gesiaere HeZOBONBHYIO IPUMACy: BaM
He HpaBUTCs 9Ta Kapruha! 91 roroB Bam mokazarh W Apyryo. Beicayrmaiite
JKe MeHs B Hakazauue. VI ¢ BamMu 1710 OOCTOUT He JIydIle, 9eM ¢ KAMEPTOHOM.
MmuozkecTBO cepzelt Obercst BaM HaBCcTpedy. Bol He obOpaliaere Ha 9TO HUKA-
KOr'o BHUMaHHA, BBl OCTaeTeChb XOJIOAHBI. HO 9TO HE ITIOMOZKET BaM, HaCTaHET
KOI/Ia-HuOYAb Yac BO3Me3ust. ABUTCS KOTJa-HUOY/Ib cepile, ObIomeecs B
Hy>KHOM pHUTMe, TOTJa U Baml dac npobber. Ul Bare cep/ie, 3aXOTUTE BbI
9TOTO WJIM HET, HAYHET OUTHCS C HUM B YHHCOH. DTa KAPTHHA 10 KpaiiHei
Mepe He COBCeM HOBa, MO0 U JPEBHUM y¥Ke, KaK yBepsioT (DUI0I0ru, ObLIa
3HAKOMA . . . JIIOOOBb.

B npumenenun K TesiaM, KOTOPbIE CAMU 3BYyYaTh HE MOTYT, 3TOT 3aKOH,
YCTaHOBJIEHHBIN JJIst 3BYYAIlHUX TEJ, JOJKEH ObITh MOABEPTHYT HEKOTOPHIM
u3MeneHusiM. Takue Tejia OT3BIBAIOTCS TOYTH HA KAXKIBIA TOH, HO TOPa3io
cnabee. HunuHap, OauH U3 HAITUX TOJOBHBIX yOOPOB, KAK U3BECTHO, HE 3BY-
qutr. Ho eciim BbI BO BpeMsi KOHIIEpTA JEpP:KUTE CBON IUJIUHAP B PyKax, TO
BbI MOZKET€ BCIHO CI/IM(bOHI/IIO He TOJIBKO IIPOCaylIaTb, HO U II0OY1YBCTBOBATH B
naJbliaX. 9T0 — Kak W y Hac, jogaeit. Kto cam mMoxker 3amaBarh TOH, TOT
MaJIo 3a00TUTCS O TOM, YTO TOBOPAT apyrue. YemoBek ke becxapakTepHbIi
KO BCEMY TIPUCOEIUHSIETCSI, BO BCEM Y4YaCTBYET, U B OOIIECTBE TPE3BOCTH, U
B IOTOMKAaX — Be3je, e obpadyercs cobpanue. Llumuaap ke cpenu Komo-
KOJIOB — TO K€, UTO GecXapaKTepHBIH Cpeau Joeil ¢ XapakTepoM!.

1Ecnu komeGaHusM MPHXOMUTCS IIPEOJOIeBATh KaKOe-HUBYIb COMPOTHBIICHHE, TO ITO
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Wrak, Teno, ciocobroe 3By4aTh, OT3BIBAETCS BCAKUIT Pas3,
KaK TOJBbKO PAa3/IaeTcs COOCTBEHHBIH €ro TOH — OIWH WJIU
BMecTe ¢ apyrumu Tonamu. CresaeM Ternepb erne OJWH Iar
magbie. Yo OyaeT, eciv Mbl COEIMHUM B OJHY TPYIILY PsI
CHOCO6HI)IX 3By4aTb T€J, BLICOTbI TOHOB KOTOPbIX o6pa3y10T cdefgahﬁ_éf
HeKoTOpyIo ckasty? IIpeacrasbre cebe, HAIPUMED, PsiT CTEPK-
Heil win crpyH (puc. 8), HACTPOEHHBIX Ha TOHBI ¢ d € f g. Puc. 8
IIycTs Ha KaKOM-HUOYIb My3BbIKAJIbHOM WHCTPYMEHTE Pa3/ia-
ercs akkopZ, ¢ € g. Kaxkaprit u3 crepakueil OyaeT mpucIymuBaThCs, HE COIEP-
JKUTCS JIH B 9TOM aKKOpJe COOCTBEHHBIN €r0 TOH, W, HAMIsA €ro, OT30BETCS
u Oymer 3Bydarhb BMecTe ¢ HUM. CTepxKeHb ¢ ceifyac ke OT30BEeTCs, CIeI0-
BATEJIbHO, TOHOM C, CTEPXKEHb € — TOHOM €, CTep:KeHb § — TOHOM ¢. Bce
OCTaJIbHBIE CTEP2KHU OCTaHYTCAd B INIOKOE€ M 3By4YaTb HE 6yﬂyT

Jlonro mcKarh TaKON MHCTPYMEHT, KAKOH MbI cebe 311eCh BOODpa3uIIy,
HaM He mpuaercs. Kaxaoe nMaHuHO eCTh TAKOH anmapar, Ha KOTOPOM MOXK-
HO CaMbIM HAIJISIHBIM 00Pa30M BOCITPOU3BECTH OIMUCAHHBIN 3/1€Ch YKCIIEPH-
MeHT. MbI yCTaHABJIMBAEM PsAJIOM JIBA OJUHAKOBO HACTPOEHHBIX MHAHWHO.
Ha omHoM MBI BBI3BIBAEM HEKOTOPbLIE TOHBI, & JIPYroe 3aCTaBJISEM OT3bI-
BaThCs, IIPUIIOAHSB I1eMIi(ep U JaB TAaKKUM 00pa30M CTPYHAM BO3MOXKHOCTH
KO0JIe0ATHCs.

Kaxnast rapmonus, B3dTas Ha EPBOM MMUAHWHO, SICHO 3BYYHUT HA BTO-
poM. IlokazkeM Temepb, 9TO Ha BTOPOM MHAHWUHO OT3BIBAIOTCS TE CAMBIE
CTPYHBI, KOTOPbIe OBLIN IIPUBEIEHBI B IBUXKEHUE HA MEPBOM, JJIs 9€ro MbI
HECKOJIbKO BUJOU3MEHNM Halll SKCIIEPUMEHT. OHyCTI/IB 1 Ha BTOPOM ITHMaHWUHO
JeMiipep, Mbl IEPKUM Ha, HEM TOJIBKO KJIABWIILHK C € ¢, & Ha IEPBOM OBICTPO
6epeM c¢ e g. apMoHusi ¢ e g 3By4uT Tenepb U Ha BropoM nuanuuo. Ho ecaun
MBI Ha OJIHOM JIEPXKHUM TOJHKO KJIABUIIY ¢, & HA BTOPOM OepeM ¢ e g, TO OT-
3bIBACTCHA TOJIBKO g. OTCIO,H& ACHO, 9YTO BbI3BATbH APYT Jpyra MOr'yT TOJIBKO
OJIMHAKOBBIM 00Pa30M HACTPOEHHBIE CTPYHBI 00EUX MMUAHIHO.

[TnannHO MOYXKeT BOCIPOM3BECTU BCSKUI 3BYK, CJIOXKEHHBIN M3 €ro My-
3bIKAJIbHBIX TOHOB. Tak, HAIPUMEP, OHO OYEHb SICHO BOCIPOU3BOIUT IIPO-
MeThIil Tepesl HUM TJIACHBIH 3BYK. VI meiicTBUTE/NbHO, U B (DUBMKE TOKA3bI-
BAETCsI, YTO IJIACHBIE MOIYT OBITH COCTABJIEHBI M3 MPOCTHIX MY3bIKAJIbHBIX
TOHOB.

ocjie/iHee MO MCTEYEHWH HEKOTOPOro BPeMeHH, TeM 6ojiee KOPOTKOrO, 4eM Oosiblie Co-
IIPOTHUBJIEHHWE, YHAYTO>XKaeT He TOJIbKO ABU2KEHUA CaMOTO KOJIeGaHI/ISI, HO U ﬂeﬁCTBHH M-
myJIbCoB. Biuanue npomioro ucuesaer rem 6picTpee, ueM OosbIie CONpoTUBIIeHHe. Takum
o6pa3oM, ycuaeHne AeHCTBUS MMITYJIHCOB ObIBAeT BOOOIE OrpaHHYEHO Oosiee WiIu MeHee
KOpOoTKuUM BpeMeHneM. Ho u BiausiHue pa3sHocTu KojaebaHui, T0Ke OCHOBAHHOE HA CJIOXKEHUH
BO BPEMEHH, MOYKET OKa3aTbCd 3aMETHBIM TOJTYKOM B Oosiee ciaaboit crenenu 1902.
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Bt BumuTe, 9TO BHI3BAHHBIE B BO3/IyX€E OIIPEIEJIEHHBIE TOHBI BHI3BIBAIOT
Ha MMMAHWUHO C MEXAHUIECKON HEOOXOIMMOCTHIO BIIOJIHE OMPEIEICHHBIE IBU-
JKeHUsT. DTUM MOYKHO TOJIb30BATHCA I KOe-KAKUX WHTEPECHBIX (DOKYCOB.
[IpeacraBbre cebe simyex, B KOTOPOM HATSIHYTa CTPYHA, M3/AIONIAsi TOH
OTIPEJIEIEHHON BBICOTBI. CTOUT MPONETh WM MTPOCBUCTETH 3TOT TOH, YTOOBI
OHa TIpuILIa B ABvKeHue. [Ipu cOBpeMEHHOM COCTOSTHUM MEXaHUKHU COBCEM
HE TPYJHO YCTPOWUTH SIIUYEK Tak, YTOOBI CTPyHA, IPHs B KoJebaTesbHOe
JBUIKEHHE, 3aMbIKAJIa TAIbBAHMIECKYIO IIeIb U OTKPbIBaa 3aMOK. CTosb XKe
HETPYAHO OBLIO OBl YCTPOUTH AMUYEK TAK, 9TOO OH OTKPBHIBAJICS HA CBUCT
onpeenento menonuu. Qa0 BosebHOe CJI0BO U magaioT 3anopbl! Bor u
HOBBIH BOJIIIIEOHBII 3aMOK, €I1e OJTHA YaCTh TOI'O MUPA JIPEBHOCTH, U3 KOTO-
POro CTOJIb MHOI'O Y2K€ B HAIIIE BPEMsl BOILIOIIEHO B AEHCTBUTEIBHOCTH, TOTO
CKA309YHOT0 MUPA, YTO HAM CHOBA HEJABHO HamoMHUI Tejaerpad Kaseaau, ¢
MOMOIIIBI0O KOTOPOI'O MOXKHO TPSIMO THCATH BJAJIb COOCTBEHHBIM TTOYEPKOM.
Yro ckazas ObI IO TOBOY BCEX 3TUX Bellei mo0pbiii crapeiit Iepodom, Ko-
TOpBIt yke B Erunrte mo moBomy MHOIOrO TOJHKO T'OJIOBOH MOKAYUBAJI! —
<EUOL PEV OV TLTQ», («MHE TPYJIHO TIOBEPUTD» ), CKA3aJ ObI OH CTOJb XKe Y-
CTOCEPJIEYHO, KaK ¥ TOI/IA, KOIJIa €My PAaCcCKa3bIBAJIM O MyTEHIeCTBUU BOKPYT
Adpuku.

Hosprit BosmebHbIi 3aMok! 3adem ke nzobperars ero? Passe cam de-
JIOBEK He ecTb Takoil 3aMok? Kakue MbICIHM, 4yBCTBA, OILYIIEHUS HE IIPO-
Oy»KJ1aeT B HEM MOPOi OHO TONBKO c10BO! ECTh Ke y KayKI0ro 4eaoBeKa
CBOI1 IEPHUO/, KOTJa OJHOIO UMEHHU JOCTATOYHO, 9TOOBI 3aCTABUTH YCUJIEHHO
ourhea ero cepame. KTo ObIBam Ha HApOJHBIX COOPAHUAX, TOT 3HAET, Ka-
KyI0 OTPOMHYIO pabOTy, KAKOE JABUKEHUE MOTYT BLI3BATH HEBUHHBIE CJIOBA:
cB00Oa, PABEHCTBO, OPATCTBO!

Bepuewmcsi, ogHako, K 60Jiee cepbe3HOMy IpeaMery Harei becenbl. Pac-
CMOTPHUM eIlle pa3 Hallle MHAHUHO WU KAKOW-HUOYIb APYro#l ammapar, Ha
Hero noxoxkwuii. Urto nemaer takoit mHCTpyMeHT? BCsikyio cMech TOHOB pa3-
JAIOIILYIOCs B BO3JYyXe, OH, OYEBU/IHO, AHAJIM3UPYET, PA3IAraeT HA OT/IEJb-
HbIE TOHBI ¥ KaXKbIH U3 9TUX MOCIEJHUX BOCIIPUHUMAET dpy20ti CTPYHOI: OH
MIPOU3BOIUT HACTOAIIUN CIIEKTPAJIbHbIA aHaJN3 3BYKa. Jlaxke COBEPIIEHHO
[JIYXO# MOT Obl IPU MOMOIIY THAHIHO, MPUKACASICH MAJIBIAMA K CTPYHAM
uu HabJTIoast KOlebaHusl UX B MUKPOCKOII, CefivIac ¥Ke UCCIeI0BaTh TPOUC-
XOZSIIINE B BO3/IyXe ABUKEHHUS 3BYKA U YKA3ATH OTIE/IbHBIE TOHBI.

Harre yxo obmamaer Temu ke cBoiicTBaMu, 9to u nuanuHo. OHO meraer
JIJTsl HAIei JyIId ToXKe, YTO MUAHWHO s yXa Tiiyxoro. be3 yxa myra riry-
xa. ['myxoit ke BMecTe ¢ MHAHWHO 70 U3BECTHO CTEIIeHN BOBCE HE TJIyX, XOTs
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CJIBIIIIAT, KOHEYHO, TOPA3/I0 XyKe U C OOJBIIUM TPYIAOM, YeM He riyxoit. U1
HaIlle yXO pPa3Jjiaraer 3ByK HA TOHBI, U3 KOTOPBIX OH COCTOWT. 91 Bpsia ju
ommOyCh, €CJIA MPEIIIOI0XKY, YTO BbI JOTAIbIBAETECH Y2KE O POJIA, KOTOPYIO
WTPAIOT MIPH 9TOM KOPTHUEBBI BOJIOKHA. MBI MOXKEM MpeicTaBUTh cebe 3TO
JIeJIO TOBOJIBHO MPOCTO. Bocmonb3yemcst OHUM MTUAHWHO 1151 BO30Y K AeHU
TOHOB, & BTOPOE IpeACTaBUM cebe HAXOISAIIMMCS B yXe HabJromaTess, Ha
MeCTe KOPTUEBBIX BOJIOKOH, KOTOPBIE, TI0 BCEil BEPOSTHOCTH, IPEICTABIISIIOT
c000ii o00HbI# anmapar. Boobpasum cebe, 4To Ha KaxK10i CTpOKe THAHUHO
TOKOUTCS B yXe 0COO0E BOJIOKHO CJIyXOBOT'O HEPBA M IIPUTOM TaK, UTO, KOIIA
9Ta CTPYyHA MPUXOIUT B ABUKEHHE, TO PA3IPANKAETCS TOJHKO ITO BOJIOK-
Ho. Bo3dbMeMm Ha mepBoM MUAHWHO Kako# HHOyIAb akkopa. Ha kaxkmom ToHe
€ro OT3BbIBAETCs OINPEIEIEHHAsI CTPYHA BTOPOrO, BHYTPEHHETO MUAHUHO U
pPa3aparkaeTcs CTOJIBKO PA3JIUIHBIX BOJIOKOH, CKOJIBKO COIAEPXKUTCS TOHOB B
akkopze. O IHOBpeMeHHbIEe BIIEYATIEHNs, UCXOISIINE OT PA3JIUYHbIX TOHOB,
MOTYT COXPAHSTHCSI TAKMM 00pPa30M, HE CMEIIUBAsICh, U MPU JOCTATOYHOM
BHUMAHUU MOTYT OBITH OTIEJIEHbI Apyr OT Apyra. Jlejo 371ech MpOUCXOIUT
TaK, KaK C [ATHIO NAJbIAMKM PYKH: KaXKJbIM K3 HUX BbI MOXKETE OCS3aTh
qro-HUOYIb Apyroe. Yxo uMeer n0 3 000 ThICAY TAKUX MAJBIEB U KAXKIbIH
U3 HUX TpeIHa3HAYeH g oca3aHusA npyroro tona'. Hamre yxo ects BOJ-
MeOHBIA 3aMOK YIIOMSIHYTOTO BbIIle poaa. JIoCTaTOYHO BOIIEOHOTO TIEHUS
OIHOTO KaKOro-HuOyIb pojia, 9T0OBI OHO OTKPBLIOCH. HO TO 3aMOK T0BO/IE-
HO 3aMbIcI0BaThii. He OauH TONBKO TOH, HO W KAXKIbI TOH 3aCTaBJISIET
€ro OTKPBIBATHCsI, TOJBKO KaXKJIbli fesiaeT 310 nnade. Ha kaxprit ToH OH
pearupyer APYTrUMHU OILY IIIEHUSIMU.

Ucropust HayKu 3HAET HEMAJIO IPUMEPOB, KOIJIA TEOPHUs IIPEICKA3hIBA~
JIa, KAKOe-HUOYIb SIBJIEHHE 3aJI0JIF0 10 TOr0, KaK OHO CTAJIO JOCTYIIHO Ha-
6ronenuto. Jleseppve cHadasia OTKPBLI CyIIECTBOBaHWE IIaHeThl HemTyH
U OIIPEeJIUJI €r0 MECTO B MUPOBOM IIPOCTPAHCTBE U TOJHKO BIIOC/IEICTBUU
Taans 1efCTBUTEILHO HAIE] ero B YKa3aHHOM MecTe. ['aMUJIbTOH Teope-
TUYECKHN BBIBEJI sIBJIEHHE TAK HA3BIBAEMOI'O MPEJIOMJICHHSI CBETa, HO TOJIHKO
Jlrotidy ypaioch BriepBbie Hab/IM0JaTh ero. V1 To ke caMoe CIydniioch ¢ Teo-
pueit I'eabMm2oabya HACIET KOPTUEBBIX BOJIOKOH: M OHA HAIILIA CYIIECTBEHHOE
MTOJITBEPIK IEHKE, [TO-BUAMMOMY, B mo3aHeinmx Habmonenusx I encena. Pa-
KJ MMEIOT HA CBOEH MMOBEPXHOCTU PSAIbl IJIMHHBIX W KOPOTKMX, TOJCTHIX U
TOHKHUX, CBSI3aHHBIX, BEPOSITHO, C CJIYXOBBIMU HEPBAMHU BOJIOCKOB, COOTBET-

1,Z[aane1‘/‘ImI/Ie COOOPAXKEHUs, BBIXOJMAINE 33a IIPEIesbl H3JI0XKEHHOM 3/eChb MBbICIH
lenbMrosba, MOXKHO HAWTH B MOe# KHUre <«AHAJIH3 OILYIIEHUN» (I/IBLLaHI/Ie BTOpOE
C. A.Ckupmynra. — IIpum. nep.).
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CTBYIOIINX [I0 U3BECTHO# cremenu Bojmokaam Kopmu. U Bor [enceny ymamoch
HabII0IATh KOJIebaTeIbHBIE IBUKEHUS ITUX BOJOCKOB B Ciiydae BO30yxKie-
HUsI TOHOB, IPUYEM PA3JUIHBIE TOHBI BBI3BIBAIU KOJEOAHUS U PABITUIHBIX
BOJIOCKOB.

4 cpaBHWIT BbIIIE I€ATEIHBHOCTh €CTECTBOUCIIBITATEIIS C Iy TEIIECTBUEM.
Korzma Bbl B30upaerech Ha HOBBII XOJIM, IIEpe] BAMHU OTKPBIBAIOTCSI HOBBIE
BUJIbI HA BCIO OKPECTHOCTBb. KOra MCCieI0BaTe o yaIaercs: HaiiTu peliesne
OJIHOM 3araJIKu, TO OH TeM CAMbIM DEIIUJI EJIbIA Pl APYTUX.

Ber wacro, Ha10 AyMaTh, YAUBISETECh TOMY, YTO KOTA BbI IIOETE TaM-
MY ¥ JOXOJUTE JIO OKTABbI, BbI TIOJIY Ya€Te OIILYIIEHNEe KAKOTO-TO MOBTOPEHMS,
[IOYTHU TO YK€ CaMOe OIIYyIeHre, KAKOe Bbl UMEJIU IIPU OCHOBHOM TOHE. ZBJre-
HUE 3TO HAXOIUT cebe 0ObsICHEHWE B BBIIEU3JI0KEHHOM B3IVIsAae Ha yxo. U
HE TOJIBKO 3TO SBJICHWE, HO U BCE 3aKOHBI TADMOHUU MOTYT OBITH 00OOIIEHDI
1 0OOCHOBAHBI C ITOU TOYKHU 3PEHUSI C ICHOCTHIO, O KOTOPOH /10 CUX ITOP U He
aymasu. Ha ceromsi si, OIHAKO, BBIHYK/I€H OI'PAHUYUTHCS OJHUM HAMEKOM
HA 9TU 3aMAHYMBBIE, OTKPBIBAIOIIUECS IIEPE HAMU IIEPCIEeKTUBBI: PACCMOT-
peHue uX 3aBeJio Obl HAC CJIMIIKOM JAJIEKO B APYTYI0 00JIACTh 3HAHUS.

Tak u ecrecTBOMCIIBITATENb JOJKEH CIEIATh HAJI CODOM HACUIINE, 9TO-
Obl uaTU cBOMM myTeM. VM ero Bjie4eT OT OMHOTO 4yla K APYroMy, Kak ILy-
TEIIeCTBEHHUKA, OT OHOM JOMUHBI K APYTOi, KAK YeJOBeKa BOODIIE 00CTOsI-
TEJIbCTBA TOJIKAIOT U3 OJHOIO IMOJIOYKEHUs KU3HU B jpyroe. He crosbKo oH
caM IMPOM3BOJUT UCCIEIOBAHME, CKOJIBKO OH ITOJIBEPTaeTCs MCCJIeIOBAHUIO.
Ho neobxomumo popoxuth Bpemenem! U myctb ero B3riisia He OJyKiaeT
noBcroy 6e3 Besikoro mana! 160 Bor-BoT GjiecHeT BedepHsisl 3apsi, W HE
yCIIeeT OH XOPOIIEHBKO OCMOTPEThH eIrle OJIMzKaiiee 4y10, KAaK ero CXBaTuT
MOry4asi pyKa U YBEIeT €ro B... HOBOE IaPCTBO 3araokK.

Hayka Hexkorma crosijia B APYrOM COBEPIIEHHO OTHOIIEHWH K II033UU,
4eM B Hacrosinee BpeMms. [IpeBuue maremarnku VHanu nucaim cCBOU Teope-
MBI B CTUXaX U B UX 3a/1a9aX IBEJIU [BETHI JIOTOCA, JIUJIUU U PO3bI, OTPAXKA-
JIUCH TIPEJIeCTHBIE JIaH adThl, TOPHI U 03€epa.

«T'pI IUTBIBEIIb B JIOJKE 1O O3€PY. JIMHst TIOTHUMAETCs Ha, OMUH PYT HAJL
[MOBEPXHOCTBHIO BOJIBI. JIerKuil BETEPOK HAKJIOHSIET €€ U OHA CKPbIBAETCS TIOJ,
BOJIO¥ Ha, J1Ba (DyTa, JaJIbIIe OT MIPeXKHEro cBoero mecra. CKopeil, MaTeMaTHK,
CKaXKH, KAKOBa TJIyOWHA 03epa’»

Tak roBOpUJI APEBHUN MHIYCCKUN YUIEHBIH. DTa NOI3UsT UCIE3TIA U3 HA-
yKu He 6e3 ocHoBaHusi. HO ¢ CyXuX JIMCTOB ee KHUT'M BEEeT JPYroi mo33uei,
KOTOPYIO TPYIHO OIUCATH TOMY, KTO HHKOI/Ia HE 4yBCTBOBaJI ee. KTo xouer
BIIOJIHE HACIAIATHCSA TOU TI093MEl, TOT JOJIKEH CaM MPUHATHCS 3a paboTy,
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JTOJIKEH CaM 3aHATbCA uccaeaoBanneM. A moromy nosombro! g moury cebs
CYaCTJIMBBIM, €CJIM BbI HE 6y/1eTe PaCKauBaTbHCA B TOM, YTO IPEOIIPUHAINA CO
MHOH 3Ty MAaJIEHbKYIO MPOTYJIKY B OJHY W3 IBETYIINX TOJUH (HDU3NOJIOTHUH,
" ecyid yHeceTe ¢ co0oit yOerkaeHune, YTO U O HayKe MOYKHO CKa3aTb TO JKe
camoe, 9TO U O TIO93UHU:

Wer das Dichten will verstehen,
Muss ins Land der Duchtung gehen;
Wer den Dichter will verstehen,
Muss in Dichters Lande gehen®.

1I{TO X04eT IMOHATH IMO33UI0, TOT AOI2KCH UATH B CTPAHY IIO93UH; KTO XO4YeT IIOHATH
I109Ta, TOT AOJJMKEH HJATHU B CTPAHY II03TA.



I';1ABA 3

O6bsicCHeHHe TapMOHUI'

Tema ceromHsAIHEH JIEKIIUU TTPEICTABIISAET, MOXKET ObITh, HECKOIBKO 60-
see obrwmii uaTepec. Hamma Tema — obsacuenue 2apmornun monos. Ilepsoie
u Ha,I/I6OJIee IIPOCTBhIE CBEACHUA O TapMOHUU OTHOCATCA K BECbMa APEBHEMY
BPEMEHH. DTOTO HEb3s CKa3aTh 00 00bsICHEHUH €€ 3aKOHOB: OHO ITPUHA/IJIe-
JKUT K HOBeliiieMy Bpemenu. [103BosibTe MHE HECKOJILKO OIVISHYThCS HAa3aJ,
9TOOBI CIIEIATh KPATKUI UCTOPUYECKHii 0030p.

Ve Hugazop (540-500 mo P. X.) 3nas, 94T0 et CTpyHy OIpPeIeIeHHO-
'O HalIpAXKEHHA YKOPOTHTH HaIIOJIOBHUHY, TO TOH €€ IIEPEXOJHUT B OKTAaBY, &
€CJI YKOPOTUTD ee Ha 2/3, TO OH IIEPEXOJNUT B KBUHTY U YTO IIePBBI OCHOBHOM
TOH JaeT co3Byuue ¢ oboumu ApyruMu. OH 3HAI BOOOIIE, YTO OJHA U Ta, XKe
CTPpYHA JAeT IPUA PABHOM HAIIPAXKEHUN CO3BYYHBIE TOHA, €CJIN IOCJIeJ0Ba-
TEJIbHO COODIATH €if INHBI, 06PA3yOIne MIPOCThIE YNCIEHHBIE OTHOIIEHUSI,
Hanpumep, s, 73, Yy Y5 w . 1.

Ho npuuwmnbr sroro spienusi [Iudaropy y3Hars He yaasoch. Kakast
CBSI3b CYIIECTBYET MEXKIY CO3BYUHBIMYM TOHAMHU, C OJHOW CTOPOHBI, U C TIPO-
CTBIMH YHCIaMu — ¢ npyroit? Tak copocuin ObI MbI B HACTOSIIIEE BPEMs.
[Tudaropy ke 06CTOATETHCTBO ITO KA3aJIOCh, BEPOATHO, HE CTOJIb CTPaH-
HbIM, CKOJIb HeO6’bHCHI/IMbIM. I/I B HaWBHOCTH, COOTBETCTBOBABIIIEH COCTOSI-
HUIO HAYKU TOIO BPEMEHM, OH MCKAJ IIPUYMHY TNapMOHUU B TAMHCTBEHHOI,
TyJI€CHOM CYNTHOCTH YUCET. DTO 0OCTOATENHCTBO [aJI0 CYIIECTBEHHBIN TOJ-
YOK PA3BUTHUIO MUCTHKU YHCEJ, CJIEJIbI KOTOPOH 3aMETHbI el U JI0 CUX [Op
B COHHUKaX, a TaK 2K€ M y TeX Y4YE€HbIX, KOTOpbIE 1yAeCHOE IPEAIIOIUTAIOT
SICHOCTH.

FEexaud (300 r. no P. X.) mas yke onpesesieHus: CO3BYUns U AUCCOHAHCA
B Tako# (pOPMYJIUPOBKE, UTO JIyUIeH U 10 CUX TIOP JaTh Hesib3sd. KonconaHc
JIByX TOHOB, TOBOPUT OH, COCTOUT B CMEIIIEHUH X, JTUCCOHAHC ¥Ke, Ha00OopOoT,
€CTb HeCHOCO6HOCTb 9THUX 3BYKOB CMEIINBATHCA, IIOYEMY OHU U CTAHOBATCA
JJIN YyXa HEeIIPpUATHbIMU. KTO 3HaKOM C COBPEMEHHBIM O6’bHCHeHI/IeM 9TOr0
SIBJIEHHST, TOT MOYKET, TaK CKa3aTh, YCIBIIIATh €ro u B cioBax Eekauda. Tem

Hlonynsapuas sexuus, mpountannas B 1864 roxy B I'pare.
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e Meree Fexaud He 3HaT UCTUHHOTO 00bsicHenus rapmonnu. Ou becco3na-
TEJIbHO OY€Hb OJIM3KO IMO/IOIIE K UCTUHE, HO HE JTOCTHUT €e.

Jetionuy (1646-1716 1. 1.) CHOBa 3aHSJICSI BOIIPOCOM, KOTOPBIIA TIpeJIIie-
CTBEHHUKW €r0 OCcTaBuin HepazpenieHHbIM. OH 3HAJ, YTO TOHBI BHI3BIBAIOT-
¢ KOeOaHUsAMY, 9TO OKTABE COOTBETCTBYET BIBOE DOJIbIe KOIebaHmit, dem
ocHOBHOMY TOHY. CTPaCTHBII JIOOUTETh MATEMATHKH, OH UCKAJ 00bSICHEHIE
rapMOHWMM B TAMHCTBEHHOM CY€Te ¥ CPDABHEHUH IIPOCTBIX YHCEsT KOJIeOaHuil n
B TAiHOM HACJAYKJAEHUU JYIIU 3TUM 3aHsaTueM. Ho Kak ke 3T0, CKazKeTe BbI,
€CJTM YeJIOBEK U HE MOI03PEBAET, 9TO TOHA MPEICTABIALIOT co00i KoebaHus,
TO CYET U HACJIAXKICHUE CIETOM JOJI?KHBI OBITh TAKOU TAWHOI, O KOTOPOil HI
oauH vesoek He 3HaeT! Yem Tosmbko 3aHmMmarorcsi dpusmocodbr! Ckydneii-
1ee 3aHsITHE — CYeT CJesiaTh MPUHIUIOM dcrerrku! Bbl BOBCe He HenpaBbl,
HO U MbIcau Jletibhuya He ObLIH, HABEPHOE, TAK YK HEJIEIbl, XOTS TPY/IHO
MOHSITh, YTO OH PA3YMEJI MO/l CBOUM TAUHCTBEHHBIM CYETOM.

TMono6Ho Jletdbruyy, n Benukuii Staep (1707-1783 . 1.) OTBICKUBAI UC-
TOYHWMK TAPMOHUH B OPSsIJIKE, KOTOPDIH 00HAPYKUBAETCS B UHCIIe KOIeOAHMIA
U KOTOPBIH JAyIIa BOCIPUHUMAET ¢ OOJIBIIHM Y/I0BOJIHCTBUAEM.

Pamo n d’Anamoep (17171783 1.T.) HOIOILIN HECKOIBLKO OJIMIKE K HC-
ture. OHY 3HAJIN, YTO B KAXKJIOM, YIIOTPEOISIONIEMCS B MY3bIKe, 3ByKe, Psi-
JIOM C €r0 OCHOBHBIM TOHOM MOXKHO PAaCCJIBIIIATH U OJUKANIIYIO BBICIIYIO
TEpIHIO, 9TO, KPOME TOro, BceM BOODIIe OpOCaeTcs B I1a3a CXOACTBO MEXK-
Jly OCHOBHBIM TOHOM U OKTaBoii. I[loaTomy mpucoeauHeHne OKTABbHI, KBUH-
THI, TEPIUU U T.JI. K OCHOBHOMY TOHY JOJI?KHO OBLIO Ka3aThCs UM <«eCTe-
crBeHHBIM». OHM CTOSIIN, KOHEYHO, HA TPABUJILHOM TOYKE 3PEHHSsT, HO OJIHOM
«ECTECTBEHHOCTHIOY SIBJIEHUST MCCIEI0BATENb YIOBJIETBOPUTHCI HE MOKET.
Benb umeHHO 00bsICHEHUS-TO 3TOTO «ECTECTBEHHOIO» OH W HIIIET.

Sameuanne Pamo npo3sbaio B TedeHne BCEro HOBEHIIEro BPEMEHU, HO
HE MPUBO/UJIO, OJHAKO, K TOJIHOMY BBISICHEHUIO MCTHUHBL. Mapkc nocraBui
€ro BO IVIaBY YIJIa CBOErO YUEHHsT O KOMIIO3UIIUU, HO HE C/eJIajl U3 HEro JIaJib-
ueiimrero npuMmenerus. U I'eme, u IJeabmep 6IU3KO TOIXOIAT, TAK CKA3aTh,
K uctuHe B cBoeii nepenucke. [Tocmeaunemy B3rmsn Pamo 6611 uzBecre. U Bbr
y?KaCHeTeCh, HaBePHOe, Mepe/l TPYAHOCTHIO ITOH TPOOJIEMbI, €CIH 51 CKAXKYy
BaM, YTO /IO CAMOI0O TOCJTEJHEr0o BpeMeHu maxke mpodeccopa buzuku He
MOIJTH JIaTh HUKAKOT'O OTBETA, KOTJA Y HUX CIPAIINBAJIH, KAK OObICHUTD
TrapMOHHMIO.

Tonbko HemaBHO [eAbM204bY AT PEIIEHUE ITOTO BOMPOca. YToObI 00b-
SICHUTH €10 BaM, s1 JIOJIZKEH YIIOMSIHYTh IPEABAPUTETHLHO O HEKOTOPBIX OIBIT-
HBIX TIOJIOKEHUSIX (DU3UKU U TICUXOJIOTHH.
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1. IIpu BesikoM mIpoIriecce BOCIIPUSITHSA, IPU BCIKOM HAOJIIOIEHUN UTPAET
BayKHYIO POJIb BHUMAaHHUE. 3a JOKA3aTeIhCTBAMU XOIUTh HE JAJEeKO. Bbl mo-
Jiydaere MuChbMO, HATUCAHHOE OYEHb IIJIOXUM TOYEPKOM, ¥ BaM HE yIAeTCs
pazobparb ero. Bel coenHsiere TO Te, TO ApyrUe JIMHUU, HO HUKAK HUKAKUX
OykB He mosydyaere. Ho BOT Ballle BHMMAaHUE MPUBJIEKAIOT K ceOe TPYIIIIbI
JUHUi, AeWCTBUTEIBHO HAXOISIINECsS B CBSI3H, U BbI IIPOYUTHIBAETE MMHCHMO.
Hamnucu, cocrosiiime u3 HEOGOMBIINX 3HAYKOB U YKpAIIEHH, MOTYT OBITH
MPOYUTAHBI TOJHKO HA OOJBIIOM PACCTOSIHUM, KOI/Ia BHUMAaHHE He OTBJIE-
KaeTcsi Oojiee OT OOIIMX KOHTYPOB Ha Mejkue 1oapobHoctu. [IpekpacHbiM
MPUMEPOM JIJIsl TOTO CJIYKAT HIyTOUHbIE pUcyHKU Jlotcysenne Apuumboso-
do B HIKHEM 3taxke BesnbBenepckoil rasepen B Bene. 910 — cumBosHYe-
cKue U300paKeHUs BOJbI, OTHS U T. 1., YeJIOBEYECKUE TOJIOBBI COCTABIEHHBIE
U3 MOPCKHX JKWBOTHBIX U rOproumx marepuajoB. Ha 6au3kom paccrosHum
BU/IHBI TOJIbKO YAaCTHOCTH, NPHUBJIEKAONNE K ceDe Hallle BHUMAHHE, a Ha
GOJIHIIIOM PACCTOSTHUM MOYKHO BHIETH TOJIHKO 0DIiee odepranue Bceil dpury-
pbl. Ho HerpyaHo HafiTH Takyro JUCTAHINIO, C KOTOPOU MOXKHO OBLIO OBI,
[IPOU3BOJILHO HAIPABJIss BHUMAHUE, BUJETH TO BCIO (DUTYDPY, TO MaJTEHbKHE
durypsl, 3 KOTOPBIX OHA cjaraercs. JacTto BcTpedaercs KapTUHKA, W300-
paxaioras Mormity Hamomeona. Moruia oKpyskeHa TEMHBIMHU JI€PEBbSIMH,
M3-3a KOTOPBIX BBIMJISABIBAET CcBeTsioe HeDO, Kak (oH Beeill kKapTunbl. Mox-
HO JIOJITO CMOTPETh HA, 9Ty KAPTUHKY, HE 3aMedast HUYIero, KpoOMe JI€PEBbEB.
Ho Bapyr mexay nepesbsimu nosiByisiercs hurypa Hamomeona. 9o nponc-
XOJUT TOTJA, KOI/Ia Mbl HEIPOM3BOJHHO OOpaIiaeM BHUMAaHUE HA CBETJIBII
dou. Ha srom npumepe Kak HeJb3s JIydille BHIHO, KAKYIO BaXKHYIO POJIb
urpaer BuuManue. OIWH U TOT K€ YyBCTBEHHBIH OOBEKT MOMKET, TOJILKO
[IPU COENHCTBUN BHUMAHUS, CJIYKUTh UCTOYHUKOM COBEPIIEHHO PA3JINIHBIX
BOCIIPUATHUN.

Korma s Bocipon3BoKy Ha MHAHWHO KAKYIO-HAOY/Ib TADMOHUIO, BbI MO-
xeTe (PUKCUPOBATH KaXKJIbI TOH €€ B OT/IEIHLHOCTH, TOJIHKO HATIPABISSA CO-
OTBETCTBEHHbIM 00pa30M BHUMAaHUE. Bbl CyblinTe TOrAa siCHEe BCEro 3TOT
duKCcHpyeMblil TOH, & BCe OCTAJIbHbBIE SBJISIOTCS TOJHKO IPUIATKAME, U3Me-
HSIOIIIMU JIUIIH TeMOp rnepsoro. Buedarsienue, moaydaemMoe OT OZHOM U TO#
7K€ TApMOHUY, 3HAYUTEIHHO H3MEHSIeTCsl KayK bl pa3, KOrJa Mbl IEPEHOCUM
CBOE BHHUMAHHUE OT OJHOT'O TOHA K IPYTOMY.

Bosbmem s1100y10 rapmonuio u OygeM (DUKCHPOBATH CIIEPBA BEPXHIOKD
HOTY e, a moToMm Gac e — a (cm. puc. 9). OnHa u Ta ke rapMoHus OyIeT B
000UX 3TUX CIydasiX 3ByYaTb pa3iaudHo. B mepBoM ciydae BaM KarxKeTcs,
9T0 (DUKCUPYEMbBIN TOH OCTAETCS OJHUM W TEM K€ U HU3MEHSETCs TOJBKO
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ero TeMOp, TOr/a KaK BO BTOPOM CJIy4ae 3BYK BECh IIEJIH-
KOM TOHMKAaeTCsi. ICKycCTBO My3bIKAHTA B TOM W 3aKJIIO-
qaeTcs, 9TOObI yIpaBaaTh BuuManueM ciayinarens. Ho cy-

e
IIeCTBYET U UCKYCCTBO CJIYIIATh, KOTOPOE TaK 7K€ He KaxK- —
souy aerca. ==

IIuanucT XOpOIO 3HAKOM C TEMH 3aMedaTesbHbIMU
acpdexramu, KOTOpBIE JOCTUTAIOTCS, €CIU M3 KAKOV-HHU- Puc. 9
Gy/Ib TADMOHUH BBILYCTUTh OHY HOTY (CcM. puc. 10).

®pasza 1, ceirpanHas Ha Nua-
HHWHO, 3BYYUT IIOYTH TaK K€, KakK
u 2. Ton, 6uKaiiuii K TpOTyIIeH-
HOM KJIaBHIE, 3BYYHUT IIOCJE TaKO-
'O NIPOIyCKa, KaK Oy/ITO 3aHOBO B3sI-
ToIil. BuuMmanue, He oTBiIekaeMoe 60-
Jlee BepXHeU HOTOH, COCpeloTaunBa-
€TCsI UMEHHO Ha HeM.

Paznoxuth 1100y10 TADMOHUIO HA OTIEIbHBIE, BXO/ISIINAE
B €e COCTaB, TOHA MOXKET YK€ My3bIKAJIbHOE yXO P HE OY€Hb b
6osbiioM yrpazkuexun. C gaapbHEANIUM yIpaKHEHHEM MOYKHO
nobutnes erre 60sbIero. My3biKaabHbBIN 3By K, KOTOPBIH /10 TEX
[Op MPUHUMAJICS 3a MPOCTOM, pa3jiaraeTcsi Ternepb Ha Psijl TO-

HOB (cM. puc. 11). Eciu, HampumMep, B3sATb HA MHAHAHO 3BYK 1, E
TO IIPpU JOCTATOYHOM HANPAXKEHUN BHUMAaHUA yIa€TCA PACCIIbI-

IIIATh PsAJIOM C OCHOBHBIM CHUJIBHBIM TOHOM Oosiee cyiabbie 00ep-  Pye. 11
TOHBI 2, ...,7, T.€. OKTaBY, IyOJEIUMY, IBOIHYIO OKTaBY, Tep-

U0, KBUHTY U MaJIyIO0 CENTUMY IBOWHOII OKTaBBI.

CoBepIIIeHHO TO K€ CaMOe MOXKHO HAOIIOIATh U HA KAXK/IOM MY3bIKaIb-
HOM 3BYKeE. B Ka>KJIOM N3 HUX MOZKHO PAJOM C OCHOBHBIM €I0O TOHOM pacC-
CHIBIIATL — KOHEYHO, OOJiee WM MEeHee CHJIbHO — €r0 OKTaBY, JyO[IelMY,
JIBOiHY0 OKTaBy U T. . OCOOGEHHO JIErKO HAOJIIOIATH 9TO HA OTKPBITHIX W
3aKpbBITHIX TPybax opraxa. B 3aBUCHMOCTH OT TOr0, BBHICTYAIOT JIX B 3BYKE
Te WM WHbIE 0DEPTOHBI, U3MEHSETCs TeMOp ero — Ta O0CODEHHOCTb 3BYKA,
KOTOPOH 3BYK DOsiJisi OTJIMYAETCS OT 3BYKA CKPUIKY, KJIapHETa U T. II.

Ha nuanuHO OYe€Hb JIETKO CAEIATh 3TH O0EPTOHBI SBCTBEHHO CJIBIIIIH-
mbiMu. Eciau, Hanpumep, s ObICTPO yaapio Mo KJIABWIIE, COOTBETCTBYIOMIEH
wore 1, a kjpasuimu 1, 2, 3,...,7 oxHy 3a Apyroii Oymy OCTaBIATH CBOOO-
HBIMH, TO ceffyac ke mocye yaapa 1 3Bydar 2, 3,...,7, TaK KaK CTPYHBI,
0CBOOOKIEHHBIE OT JeMIiepa, OT3BIBAIOTCS HA KOJIEOAHUS.

&2
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Kaxk Bam HEOe3bI3BECTHO, 9TO OJHOBPEMEHHOE KOJIeOaHNEe OIMHAKOBO Ha-
CTPOEHHBIX CTPYH C 0OEPTOHAMY CJIEIYET PACCMATPUBATH HE KAK CUMIIATHIO,
a cKopee, KaK CyXyl0, MEXaHNIEeCKyI0 HeOOX0IMMOCTh. MbI He JTOJIKHBI, CJie-
JI0BATeJIbHO, MPEJICTABISATh ce0e 3TO JIeJI0 TaK, KaK MPEJICTABIIsA cebe OJuH
ocrpoymubiit denberonuct. PacckazpiBaer on 06 F-moll-conare Berxose-
Ha yKACHYIO UCTOPHIO, KOTOPYIO s1 TyT K€ pacckaxky Bam. «Ha mocienmeit
BBICTaBKe B JIOHJ/IOHE CHIMDAJIM 3Ty COHATY HA OJHOM U TOM K€ MHAHUHO
JEeBATHAANATH BUPTY030B. Koryia ke K TOMY MHAHWHO TPUOIU3UICS JIBa-
OIATHIA BUPTYO3, YTOOBI TOXKE CHIIPATH €e, MMAHUHO, K y2KACy BCEX MIPUCYT-
CTBYIOIINX, HAYAJIO UI'PATh ee camo coboit. B meso mpurmioch BMemaTbes
[IPUCYTCTBOBABIIEMY TYT YK€ apXHenuckory Kenrepbepuiickomy, KOTOPBIi
u u3ruaa F—moll-6eca.»

XoTs ynoMsHyThIe 0OEPTOHBI CJIBIIITHBI TOJIHKO IPU 0COOOM BHUMAHUU,
OHM TEM He MEeHee UI'DAIOT OYeHb BAXKHYIO POJIb KaK Mpu 0OPA30BAHUU TEM-
Opa, Tak ¥ TpU KOHCOHAHCE U JUCCOHAHCE 3BYKOB. MOXKeT OBbITH, 3TO KayKeTCs
BaMm crpanubiM? Kak MoxkeT mMerh Takoe 3HaYeHUe JJIsl CIyXa BOOOIIE TO,
YTO MOYKHO PACCIBIIIATH TOJIHKO IPH ONPEIETIEHHBIX YCIOBUSIX T

Ho ob6patutech K COOCTBEHHOMY BallleMy TIOBCEJIHEBHOMY OIIBITY.
CKOJIBKO ecThb Belleil, KOTOPBIX Bbl COBCEM HE 3aMedaeTe, HO O KOTOPHIX Bbl
BCIIOMUHAETE TI0CJIe TOro, KaK uxX y2ke HeT. K Bam mpuxomuT Bamr apyr. Ber
He 3Haere, KaKas IepeMeHa ¢ HUM MPOU30ILIa. ToJbKO XOPOIIEHBKO BCMOT-
PEBIIUCH, BBl 3aMedyaere, UTO OH OcTpur cebe Bosiockl. HerpyaHo y3naThb
U3JAHUE KAKOW-HUOYIb KHHUIHM IO OJHOM HeYaTw, & MEXKIAY TeM BPsI-JIH
KTO—HI/I6yﬂb CMOZKET TOYHO YKa3aTb, 9YeM PE3KO OTJIHYAIOTCA 3THU JIUTEPbI
ot Tex. MHe 9acTo CIy4dasoch y3HABATh KHUTY, KOTOPYIO I UCKAJI, IO OJHO-
MY JIOCKYTKY HamedaTaHHo# 6esoii GymMaru, KOTOpPbIi BBICOBBIBAJICA U3 MO,
IPYBI IPYTUX KHUAT. A MEXKJy TeM st HHKOT/Ia He PACCMaTPUBAJ BHUMATE b=
HO OyMaru 9To# KHUTH, Ja U He MOr Obl yKa3aTh, 4YeM OHA OTJINYAETCS OT
BCSIKOH JIpyroi Oymaru.

I/ITELK, 6y,H,eM CYUTATH YCTAHOBJIEHHBIM, YTO B KazKJOM MY3bIKAJIHbHOM
3BYKe DsIJIOM C OCHOBHBIM €I'0 TOHOM MOXKHO PACCJIBIIIATH ellle ero 00epTo-
HBI, T. €. OKTaBY, JAYyOJEIHMY, JBOHHYIO OKTABY U T. ., U YTO 3TU OOEPTOHbI
UrPAIOT BAXKHYIO POJIb MMPU COYETAHUU HECKOJBKUX 3BYKOB.

2. O6parumcs Tenepsb K apyromy daxry. Obparnre BHUMAHUE HA 9TOT
KaMepToH. Ecyn ero yiapurh, OH JaeT COBEpIeHHO poBHbBIA TOH. Ho ecin
BBI PSIIOM C HUM yJIAPWUTE €Ille OJUH, KOTOPBIH caM 10 cebe TOXKe TaeT Co-
BEPIIIEHHO POBHDLIA TOH, HO HECKOJbKO Oojiee BBHICOKHMiT wju Oojiee HUBKUIA,
TO, yTBEPAUB 008 KAMEPTOHA HA CTOJIE WJIH JEPKa UX MEPE yXOM, BbI CJIbI-
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IIUTE YK€ He PABHOMEDHBIA TOH, a PsAj TOMYKOB. Ilocimenunue cranoBsaTCs
TeMm ObICTpeii, ueM OOoJibIlle PAa3HUIA BHICOT — 00omx TOHOB. Korma wmciio
WX JOXOIUT 110 33 B CEKYHIY, OHU CTAHOBATCS JIOBOJHHO HEMPUATHBIMU IS
ciyxa. HazpiBatorcst onn OueHusiMu.

Besikuit pa3, korma w3 AByX PaBHBIX TOHOB OJIMH BBIIIE WJIA HUXKE IPY-
roro, T. €. PACCTPOEH MO OTHOIIEHUIO K IPYTOMY, IOJIy YatoTcst Ouerusi. Jucio
UX BO3PACTAET C YBEJIUYEHNEM PA3HOCTH BBICOT TOHOB M OHU CTAHOBSTCSI BCE
HETpUsITHEE. DTA CUILIOCTh 3BYKA JOCTUTAET MAKCUMyMa MpHU 33 OHeHUsIX
B cekyHmy. [Ipu manbreiiinemM paccTpoiicTBe u npu OObIEM Yucie OueHuit
9Ta HEIIpUATHadA CTOPOHA OIIATH OCH&6HH€TC§{, TaK 9YTO TOHa, 3HAYUTEJIbHO
OTJIMYAIOIITUECS 110 BBICOTE, HE JAI0T yKe OCKOPOJISIONINX Hallle YXO OUeHMiA.

YrobbI 70 HEKOTOPOil CTEeHW BLISICHUTH cebe obpas3oBanue OueHuit,
BO3bMUTE JBa METPOHOMa W YCTAHOBUTE UX HpI/I6JII/IBI/ITeJIbH0 OJUHAKOBO.
Bawm Hedero 60sTbCsi, UTO OHU Ha CAMOM Jejie OyayT OMTh B OIHO BpEMs:
CYIIECTBYIOIINE B TIPOJIAYKE METPOHOMbI JOCTATOYHO ILJIOXH, ITOOBI TIPU YCTa-
HOBKE HA PABHBIE JEJIEHUS IIKAJIbI JaBaTh yAaphl 3aMeTHO HepaBHble. [Ipu-
BeJuTe B AEUCTBHE TH HE COBCEM DPABHO OBIOIIHE METPOHOMBI, M BbI JIETKO
3aMeTUTe, YTO YJAAPhl UX MONEPEMEHHO TO COBIIAJIAIOT, TO HET. UepenoBaHue
9TO MPOUCXOJUT TEM OBICTpee, YeM pa3jindHee TAKT 000UX METPOHOMOB. 3a
HEeMMEeHHueM METPOHOMOB, Bbl MOzKET€ IITPOBECTHU 3TOT OIIBIT C ABYMA KapMaH-
HbIMHU YaCaMH.

Bor nomobubIM ke obpasom obpalyiorcs u buenus. IIpoucxomsiiue B
HU3BECTHOM TaKTe€ yJapbl ABYX 3By4YallUX TEJI B CIy4Yae HepaBHOﬁ BbICOTBI
TOHOB TO COBIIQJAIOT, TO HET. B mepBoM ciiyvuae OHM yCHIUBAIOT JAPYT APYTa,
BO BTOpOM 0CyabsisioT. OTCIONA U TPOUCXOIUT HENIPUATHOE YCUJIEHHE TOHA,
MIPOUCXOISIINE TOTIKAMHE.

IToznakoOMHBIIACH ¢ 0OEPTOHAMY ¥ OMEHHUSIMU, MbI MOYKEM IIPUCTYIHUTH
K PEIIeHUI0 I'NIaBHOT'O Halllero BOIIpOCa. Hoquy OJHN OTHOIIEHHA BbLICOT
TOHOB JIAIOT B PE3yJIbTaTe MPHUSATHOE CO3BYYHE, A JIPyTUe — HEIPUSITHOE,
jgucconanc? ITo-BuauMoMy, Bce HENPHUATHOE, BHI3bIBAEMOE TAKUM CO3BYYH-
€M, UCXOIUT OT obpa3yrouuxcs buennii. Buenus, no muenuo [ eavmzonvuya,
COCTaBJIAIOT eﬂHHCTBeHHbeI rpex, eJMHCTBEHHOE 3J10 B FapMOHH‘{eCKOﬁ My-
3bike. KOHCOHAHC ecTh cO3By4Hne 03 3aMeTHBIX OUeHUiA.

Y1006l MPEACTABUTH ITO BAM JOCTATOYHO HATJISIHO, 51 YCTPOUI MOJIEh.
Bo1 Bugure 3aech kiaasuarypy (cum. puc. 12). Hasepxy Haj Heil HAX0IUTCA
epeaBUXKHOM OpycoK aa ¢ ormerkamu 1, 2,...,6. ¢ mepemeraio 6pycok
B KaKOoe-HUOYIb TOJIOXKEHNEe, HAIPUMED, Tak, YTOObI MeTKa 1 MpPUXOIuIach
HA TOH ¢ KJIABUATYPBI, U MeTKH 2, 3,...,06, KAK BbI BUAUTE, 0O03HATAIOT
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Puc. 12

obepronsbi. To 2Ke moIyYUuTCs, €CJIU MBI IEPEMECTUM OPYCOK B KaKoe-HUOYIb
apyroe mnosoxkenune. Bropoii coBepienno takoii ke 6pycok bb obimamaer Te-
mu Ke cBoiictBamu. O6a Opycka B KAKMX YIOTHO TIOJOXKEHUAX 0003HATAIOT
CBOVIMU METKAMU BCE TOHA, BbI3IBAEMbIE CO3BYYHEM 3BYKOB, 0003HAYEHHBIX
MeTKOi 1.

Ecinu ycranoBuTh 06a 6pycKa Ha OIHOM W TOM K€ OCHOBHOM TOHE, TO
U Bce 00EpTOHBI MX COBHAIYT. B TakOM ciaydae OJIWH 3BYK MMEHHO TOJIb-
KO 1 ycusuBaercs apyruM. OTaesbHble 00EPTOHBI OJIHOTO 3BYKA HAXOATCS
CJIMIIIKOM JIAJIEKO JPYT OT npyra, YTOOBI JaBaTh 3aMeTHble Onenus. Bro-
poit 3ByK He MpudABJsSeT HUYErO HOBOIO, a NOTOMY M HET HOBBIX OUEHHUIl.
OHO3BYyYHE €CTh CAMBbIil COBEPIIEHHBI KOHCOHAHC.

Eciu MBI HECKOJIBKO TIE€PEJIBUHEM OJMH OPYCOK OTHOCHTEJHHOIO MIpYy-
roro, TO 3To OyJeT 03HAYaTh PACCTPONCTBO OIHOIO 3ByKa. Bce 0O6epTOHBI
OJIHOTO 3BYKA OKAXKYTCs TOT/A PAIOM € 00EpPTOHAMU JAPYTOro 3BYKA, MOSIB-
JISIIOTCST OUEHUSs, CO3BYYME CTAHET HENPHUSITHBIM, MbI TOJIYYUM JIUCCOHAHC.
Ecnu npomomxkars nepeasurath OPyCOK, MbI 3aMETHM, YTO B 00meM obep-
TOHBI OKA3bIBAIOTCS BCE PsJIOM, BBI3bIBAsd OMEHWsI M JUCCOHAHCHI. TOJBKO
BO BIIOJIHE OTIPE/IENIEHHBIX IOJIOKEHUIX 00EPTOHBI 0O0UX 3BYKOB OTYACTH
COBIIAJIAIOT. DTH MOJIOXKEHUsT 0003HAYAIOT BBICIIYIO CTENeHb OJIar03BY<us,
KOHCOHAHTHBIE WHTEPBAJIBI.

[Tocnennue J1erko HANTH ONBITHBIM IIyTEM, €CJIM BbIPE3aTh PHUC. 12 u3
Oymaru u nepemeniath bb orHOCUTENBHO aa. CaMbIMKU TOJHBIMA KOHCOHAH-
CaMH¥ SIBJIIOTCS OKTaBa M JOYICIHMA, IOTOMY YTO B HUX OOEPTOHBI OJHOTO
3BYyKa COBEPIIIEHHO COBIAIAIOT ¢ obeproHamu apyroro. Ilpu okrase, Hampu-
mep, 1b coBmagaer ¢ 2a, 3b ¢ 6a. Buenus, ciemoBarenbHO, 00PA30BATHCS
He MoryT. KoHCOHAHCHI, C/IleJ0BATEIbHO, CyTh TAKWE CO3BYUMUsi, KOTOPHIE HE
COIIPOBOXKIATOTCST HEITPUATHBIMU OMEHUSIMHU.

Konconupyior TOIbKO Takue 3BYKH, KOTOPbIE MUMEIOT HEKOTOPOE UHC-
JIo 001X 00epTOHOB. ECTECTBEHHO, YTO MBI 3aMETHM H3BECTHOE POJICTBO
B TaKMX 3BYKAaX M TOT/A, KOIJA OHU Pa3mayTcs OJuH nocjie apyroro. 1160
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MOCTIeIY oMM 3BYK, HMEHHO OJIarofapst 3TUM ObIuM 006epTOHAM, BBI30BET
OTYACTH TO K€ OIIYIIEHNE, YTO W NMPEeIbIaymuii. Bosbie Bcero sTo 3amer-
HO Tpu OKTaBe. Korga raMMa JOCTHraeT OKTABBI, KAYKETCS HA CAMOM JIeJIe,
YTO CJIBIIIAIIE OSATH OCHOBHOM ToH. Takum 06pa3zoM, OCHOBAHUSI TADMOHUN
ABJIAIOTCA BMECTE€ C TEM M OCHOBAHHUAMH MEJIOJTHUHN.

Konconanc ecrb co3Byune 6e3 3aMeTHBIX OueHHil. JTOrO OCHOBHOTO
MIPUHIIAIIA BIIOJHE JOCTATOYHO, YTOOBI BHECTH B yUeHHUE O reHepaJ-bace y/iu-
BUTEJILHBIN MOPSIJIOK U MOCIEI0BATENHHOCTh. KOMIEH My MbI YI€HUST O Tap-
MOHUMH, MaJIO YCTyHaBIIWE A0 CUX IIOP B OTHOMIEHUU JIOTUKU — da IIPOCTUT
uM [ocrions — moBapeHHBIM KHUTAM, ITPHOOPETAIOT SCHOCTD U mpoctory. Bo-
siee Toro! MHOroe U3 TOro, 4T0 reHuabHbIEe MY3bIKAHTHI, Kak [lasecmpuna,
Mouapm, Bemzosen, 6eCCO3ZHATEIHHO /I€JIAN BIIOIHE ITPABUIHHO, O 9eM 0
CHX TIOP HEBO3MOXKHO ObLIO HAfTH HU B OJHOM y4eOHUKE, MOJyYaeT B ITOM
TIPUHITAIIE CBOE OOOCHOBAHUE.

W sydiee B 3T0# TEOpUM €CTh TO, YTO HA HEH BUJHA 11€YATH UCTHHBIL.
DTO HE UBMBIIIIEHUE JOCYKero yMa. KaxK bl My3bIKAHT MOXKET CaM yCJIbl-
marh OMeHusi, KOTOpbIe 0OPA3YIOT APYT C APYroM 0O6epTOHbI 3BYKOB. Kaxk-
JIbI My3BIKAHT MOXKET yOeInTbCs B TOM, UTO YHCIO M CHJIA OMEHHUil MOryT
ObITH 3apaHee BLIYUCIEHBI JIJIs JIIOOOTO CJydast U UTO OHU JEHCTBUTEIHHO
HACTYTAIOT TaK, KAK 3TO ONpEAeJISeT TeOPUs.

TakoB orBer, maHHbI [€IbMIOIBIIOM HA BOMPOC, MOCTaBieHHbIN [Iu-
daropom, HACKOIBKO €r0 MOXKHO U3JIOKHUTH C TIOMOIIBIO T€X CPEJCTB, KAKIE
ObLIM B MOEM pacrnopsizkeHuu. MHOro BpeMeHHU IMPOIILIO OT IMOCTAHOBKH BO-
mpoca 70 ero perreHnsi. MHOro pa3 BBIIAIONINMCS UCCIEIOBATENIAM CJIyda-
JIOCh OBITH OJIMKE K 9TOMY OTBETY, YeM OHU II0/I03PEBAIH 0O ITOM CaMHU.

WccnemoBarens umer uctuy. Vmer au UCTUHA HUCCIEIOBATE s, HE
3ua0. Ho O6y/p OHO Tak, MCTOPHS HAYKHU KUBO HAIOMUHAJIA Obl 3HAKOMYIO
KapTUuHY, HE Pa3 YBEKOBEYCHHYIO XYJOZXKHUKAMU U ITIO9TaMU. BbICOKaH Caa0-
Basl OTrpajia, CIpaBa IOHOINA, CjieBa AeByInKa. HOHOIIA B3AbIXAET, B3/IbIXAeT
u gesymka. O6a xkayr. Oba u He MOI03pEeBaIOT, KaK OJM3KO OHH JAPYTr OT
Apyra.

IIpaBo, anasorus we mgypua. Mcruna 1o3BOJIsSeT yXaKUBATh 3a COOOI,
HO caMa OHa ocTaeTcs maccuBHOM. OHA JaXKe BOJUT MCCIIEIOBATENS 38 HOC.
Omna xo4er, 9To0bI ee 3aC/IyKIIN, ¥ TPE3UPAET TOT0, KTO XOUET OBJIAJIETh el
CIMIIKOM OBICTPO. A eciu oaun pa3buBaeT cebe TOIOBY, TO 4TO eif 3a 6ema?
Ha ero mecro siBisiercst Apyroit, a Beb UCTHHA OCTAETCs BeIHO 10HOM. [Ipas-
J1a, Topoi#t Kaxkercst, OyATo OHA cTaja 6JArOCKJIOHHEE K CBOEMY MOKJIOHHUKY,
HO B JIeUCTBUTEILHOCTH, STOT0, TPU3HATHCS, HUKOT 1A He ObiBaeT. TombKo KO-
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r7a OHa ObIBaeT B OCOOEHHO XOPOIIIEM DACIIOJIOKEHUH [IyXa, OHA YJIbIOHETCS
CBOEMY TOKJIOHHWKY JIACKOBO# yiibiOKoi. 1160 — mymaer mctuHa — eciau g
HUYEro He CAeJIai0, TOT OeIHATa, B KOHIIE KOHIIOB COBCEM MHOM 3aHAMATHCS
epecTaHer.

Urak, y Hac ectb Kycodek ucruabl. Ero Mol yxe ve morepsiem! Ho korma
s BCIIOMHHAIO, Y€Tr0 OHA CTOWJIA, CKOJIBKO TPY/IA, CKOIBKO YKU3HEH MBICJIN-
Telel Ha TO YXJOMNAHO, CKOJBKO CTOJIETHH KWJa, NMpo3:a0asd, Ta MBICIb,
pa3BUTas JIUIIb HAOJIOBUHY, [TOKA OHA JOCTHIJIA ITOJTHOTO PA3BUTHA, KOIA
4 MOJYMAal0, 9TO C 3TOU HEKa3UCTON MOJEeJN Ha HAC IVIALAT TPYAbI IBYyX ThI-
cAYeJIeTH — KOrJa 4 BCe 3TO NOoAyMalo, 4 — MPU3HAIOCh YUCTOCEPIEIHO —
MIOYTHU PACKAMBAIOCHh B CBOEH IIyTKeE.

a n Ham MHOTOTO erre He xBaraeT. Korma 1mo mpomecTBun ThICIeTe T
OyIyT BBIKAMBIBATE M3 HEIP 3EMJIN, U3 MO3IHEHINNX HAHOCHDBIX OTJIOXKEHWUIA,
CAIOrd, NTUJINHAPHI U KPUHOJUHBI, POSIIA M KOHTPAOACKI, KAK PAKOBUHBI XX
CTOJIETH ST, KOTJIa OyIyT U3ydaTh 9TU CTPAHHBIE BEIU WJIA HAIIH COBPEMEH-
Hble OyJIbBAPbhl, KAK B HACTOSIIEE BPEMsi MbI N3y4aeM KaMeHHbIE TOMOPBI U
CBaiiHbIe TIOCTPONKHY, JIFOIU TIOHSTH HE CMOT'YT, KAK MbI ObLIH OJIU3KH K TOM
WM WHOW WCTWHE M He HAIlIX ee B jeficTBuTesbHOCTH. VTak, HAM Be3ne
HaBCTPEYY PA3JAeTCs HEYCTPAHUMBII JUCCOHAHC, BEYHO CJIBIIIUTCS ITOPTH-
asi 3ByK CEIITUMA; MBI IPEI9yBCTBYEM, [IPABIA, OHA OyaerT yCcTpaHeHa, HO
YHUCTOE TPEX3ByYHe HAM HE NAeTCs, Ja... W HAIIUM IPaBHyKaM He Oyjer
JTAHO.

Cynapeiau! Eciu Bama muias 3agada KU3HA — CMYIIATh JIEOIEH, TO
MO 3aJa49a — OCTaBaTHCA ACHBIM J0O KOHIIA. I/I BOT 4 JOJIZKEH CO3HATLCA I1e-
pea BaM# B HEOOJIBIIIOM MPErPEIIeHnH, COBEPIIIEHHOM MHON DPaJu sICHOCTH.
4 Bac xoe B yem oOmanysa. Bel MHE mpocTuTe 3Ty JIOXKB, €CIU s, pacKa-
SIBIIIACh, Celffuac ke BOCCTaHOBMIO ucTuHy. Mosi Monens (puc. 12) He n306-
pakaer Bceil MCTUHBI, OO OHA PACCUYMTAHA HA TAK HA3BIBAEMBIH TEMITE€PH-
poBanublit cTpoit. Ho 06epToHbI 3BYKOB HE TEMIIEPUPOBAHHbBI, & HACTPOEHbI
gucro. Baarogapst 3ot HEOONBINON HEMPABUILHOCTH, MOJETb OKA3bIBAET-
cs1 3HaUMTEIHHO mpoirne. OHA OCTAeTCs, OJHAKO, BIIOJIHE TOCTATOYHOMN IJist
OOBIKHOBEHHBIX 1I€JIeil, 1 KTO MOJb3YETCs €0 JJisi CBOUX MCCIEJOBAHUMN, HE
JOJKEH ONacaThCsA 3aMETHOM OIHUOKMY.

Ecnu ke BbI 3ax0Tes ObI Y3HATH OT MEHsI BCIO UCTHUHY, s MOT ObI BbI-
pasuTh ee BaM TOJHKO B MaTEeMaTH4IecKoi ¢popmyse. Z ObL1 Obl BBIHYKIEH
B3ATh B PyKHM MeJ M — Kakoil yxkac! — B BallleM IPUCYTCTBUU 3aHATHCS
BBIUKCIEHUAME. Bbl Morim Obl obumerbcs Ha MeHs. Her, 3Toro s He ciue-
saro. ¢ pemmst He 3aHUMATHCS CETOAHS HUKAKUMU BBIUYUCTCHUAME, OCTABUTH
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BCAKME pacdeThl. ¢l pacCYnUTHIBAIO CErOHST TOJBKO HA OJHO — Ballly CHUC-
XOOUTEJIbHOCTb, 1 Bbl MHE, HaJACIOCh, HE OTKAaXKET€ B Heﬁ, eC/in IIpuMeTe B
coobpazkeHne, 9TO 51 He OYEeHb 3JI0yTMOTPeOIIsi CBOUM MTPABOM HABOIUTH HA
Bac CKyKy. Mor ke s TOBOPHUTH €Il€ MOJbIIE U TOTOMY sI CIUTAIO cebst B
npaBe 3aKOHYUTH dnurpamMmmont Jleccunza:

Wenn Du von allem dem, was diese Blatter fiillt,
Mein Leser, nichts des Dankes wert gefunden;
So sei mir wenigstens fiir das verbunden,

Was ich zuriick behielt!.

1Eciu BO BCeM TOM, YeM IIOJIHBI 9TH CTPAHHIB, Thl HE HAIIEJ] HUYErO, YMTATE/b, YTO
6b110 OBl 1OCTOWHO OsiaromapHOCTH, TO Oyab MHe, 10 KpaiiHeil Mepe, 3a TO OsarogapeH,
9ero s 3/1eCh HE M3JIOXKMUJI.
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K mncropum akycTukm'

PasbickuBas paboThl A MMOHMONA, ST HATOJTKHYJICS HA HECKOJILKO TOMOB
MEMYyapOB MAPUKCKOH aKaeMun, OTHOCAIIIXCA K mepBbiM rogam X VIII cro-
serus. TpyaHO ommcaTh yIOBOJBCTBHE, KAKOE UCIIBITHIBACIID, T€PEJUCThI-
Bad 3TU KHUI'M, KOI'la, TaK CKa3aTb, MEPE2KUBACIITL HEKOTOPLIE U3 BasKHeli-
IIUX OTKPBITU, KOT/1a BUIHIND, KAK PA3JIUIHbIE 00IaCTH 3HAHUI OT TOJTHOTO
[OYTH HEBEIEHUsI PA3BUBAIOTCS M0 MOJHON MPUHIUITHAIHHON SICHOCTH.

Mot 6yiem roBOpuTh 37eCh Juiib 06 nccienoBanusx Cosepa B obactu
aKyCTHKHU, KOTOPbIE HE JIUIIEHBI HEKOTOPOI'0 MHTEPEeCca JJis TOHKOI'O MYy3bl-
KaHTa, KOeMy TIOCBSAIIEHbI 3TH jucThi?. C u3yMIeHHeM y3Haellb, B KaKoi
Mepe 6sin30k ObL1 Cogep K TOM TOYKE 3PEHUsi, KOTOPYIO yIAJIOCh BIIOJHE
pa3BuUTh I eAbM20AbYY UL TTOJITOPACTA JIET CITYCTS.

B «Histoire de I’Académie» or 1700 roga Ha crpanume 131 Mbl 4ynTa-
eM, uro Cosepy yaaa0Ch CAeaTh U3 My3bIKH O0bEKT €CTeCTBEHHO-HAY YHbBIX
HCCJICZIOBAHUN U YTO 3Ty HOBYIO HAyKy OH HA3BAJ «aKyCTHKO». Ha mstu
JINCTAX TIEPEYUUC/IAETCS LEJbIA PsiJi OTKPBITHIM, MOJAPOOHEE M3JI0KEHHBIX B
TOMe OJIMzKaiIero roja.

ITpocmuie oTHOIIEHUs YrcesT Koyebanuii co3BydYHbIX TOHOB Cogep pac-
cMaTpuBaeT, Kak Hedro obmemssectHoe®. OH Haleercs TaabHEHIIIME HC-
CJIETOBAHUSIMY YCTAHOBUTDH IVIABHBIE TPABUJIA MY3bIKAIHHON KOMIIO3UIIUU U
[MPOHUKHYTHh B «MeTa(pU3NKY IMPUATHOIO», IJIABHBIM 3aKOHOM KOTOPO# OH
CYMTAET COYETAHUE «ITPOCTOTHI C MHOroobpasueMs. COBEPIIIEHHO TaK e, Kak
BIIOCJIEZICTBHY emme Jisep®, OH cumTaeT CO3BydHe TOHOB TeM 0ojee coBep-
IMEeHHbIM, Y€M MEHbIIIEe TaM IEJIbIX YUCEJI, B KOTOPBIX MOZKET 6I)ITI) BbIpazKEeHO
OTHOILIIECHHUE UX YHncesI KOJ'Ie6aHHﬁ, I/I6O YeM MEHbIIIe 3T YuCJia, TEM Yallle KO-
sebanusi 0OOMX TOHOB COBIAJAIOT U TEM Jierde ux socnpunams. Illpenenom

1CT8.TI)5{ 3Ta ObLIA IIepBOHAYAJIBHO HalledaTaHa B COO6IJ.I€HI/IHX HEeMEeIKOro MmareMaTu-
4yeckoro obmjectsa B IIpare (1892) u Ciry»KUT IJist BBISICHEHHsI IIPEABIILYIIETO.

2TIpoc. H. Durege.

3 Naspueiinree mouepnyTo w3 ToMoB 1700 r. (mamewaran B 1703 r.) u 1701 r. (mameda-
Tan B 1704 r.) oryactu u3 «Histoire de I’Académie», oruactu n3 «Memyapos». [To3aueii-
mue Tpyabl 34€Ch 3aTPAruBarOTCA ropasfo MEHBbIIEe.

4Buler, Tentamen novae theoriae musicae. Petropoli 1739.
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KOHCOHAHCA OH CIUTAET OTHOIIEHUE 5:6, XOTs OT HETO U HE YKPBIJIOCH TO, ITO
yIpPaXKHEHUe, CTeIeHb BHUMAHUs, TPUBBIYKA, BKYC U JIa2Ke Mperydek 1eHne
WTPAIOT B 3TOM BOMPOCE M3BECTHYIO POJIb, TAK YTO TOCJIEIHUI BOBCE HE €CTh
BOIIPOC YHCTO €CTECTBEHHO-HAYYIHBIM.

Ipencrasnenuss Cosepa pa3BUBAIOTCSA MOTOMY, UTO OH CTPEMUTCS BE3JIE
MIPOM3BOJUTH OOJiee TOYHBIE KOJWYECTBEHHbIE M3BICKAHUSA, YeM ITO Jesa-
Jiock 110 Hero. IIpexk e BCero oH »Kejaer MOJI0XKUTh B OCHOBY MY3BIKAJIBHOTO
crpost onpeienentbiit ToH B 100 KosebaHuil u OnpesesuTb STOT MOCTeTHAN
TaK, 9TOOBI OH MOTI' OBITH JIETKO BOCIIPOM3BEIEH BO BCSAKOE BPEMsi, TIOTOMY
qr0o bUKCAIMA CTPOS C IMOMOIIBI0 OOBIYHBIX TPYOOYEK, YuCao KosebDaHui
KOTODPBIX OBLIO HEM3BECTHO, KA3aJ0Ch eMy HejoctaTouHbiM. 1o Mepcenny
(Harmonie universelle, 1636), crpyna 17 dbyToB nymnbl, HarsHyTas 8 dbyHra-
MU, JI€JIAET B CEKYH/Iy 8 HEMOCPEJICTBEHHO BUAUMBIX KOJIEOAHU. Y MEHbIIIAS
JUIMHY ee B OIPeJesIeHHOe YHCIO Pa3, MOXKHO, CJIeJOBATENIBHO, IOIYYUTH BO
CTOJILKO K€ pa3 Oosbitiee yucao konebanuit. Ho 3ToT npuem Kaxkercst eMmy
CJIIIIKOM HEHAJEXKHBIM, W OH IOJIb3YeTCs JJIs CBOEW eI M3BECTHBIMH B
€ro BpeMs BCEM OPraHHLIM MacTepaM OMEHUSIMU (battements), KOTOpBIE OH
BIIOJTHE TTPABUIILHO OObACHAET YePeTyIONIMMICH COBIAJEHUSIMI U HECOBIIA~
NEeHIAME Pa3HbIX (a3 KoreOaHnii HeoIMHAKOBO HACTPOEHHLIX Tesl’ . Kax1o-
My COBIQJIEHUIO COOTBETCTBYET yCHUJIEHWE 3BYKA, & MOTOMY YHCJIY TOJTYKOB
B CEKYHJy COOTBETCTBYET Pa3HOCTh uuces kojebamuit. Eciu takum obpa-
30M HACTPOHUTH JIBE OPraHHBbIE TPYOBI, KAK MAaJyi0 M OOJIBIIYIO TEPIUIO B
OTHOIIIEHUHU K TpeTheil Tpybe, TO 4ucjio KoebaHuii mepBbIX AByX oOpasyer
oTHoOIeHne 24:25, T. e. Ha KaxKaple 24 KojgebaHus 60ee HU3KOTrO TOHA Oy1eT
MIPUXOIUTHCA 25 Oosiee BLICOKOTO U o110 buenue. Ecin 0be TpyObr BMecTe J1e-
Jal0T 4 OmeHus: B CEKYHJIy, TO OoJiee BBICOKAsl UMEeT HAIIl MOCTOSHHBIN TOH
B 100 xosebanwmii. Jta OTKpbITasg TPyba mMmeer B JJIMHY 5 (DYHTOB. DTUM
oIpeiesieHbl ¥ aDCOTIOTHBIE YMCIa KOIeOaHui BCeX OCTAJIbHBIX TOHOB.

OTciofa HEOCPEICTBEHHO CIIEAYeT, YTo TpyOa, B 8 pa3 bosiee mjinHHAS,

1.€. B 40 hyTOB IITUHON, JesiaeT 9ucao0 KoiebaHmit 12%. 1o uucyio Cosep

MIPUTIACHIBAET CAMOMY HU3KOMY M3 CJBIIIUMBIX TOHOB. Tpy0a ke, B 64 pa3a
6osee KopoTkasi, copepiraer 6 400 Koiebannii, KakoBoe uncyo Cosep cuuTaer
BBICIIUM IIPEIEJIOM IJIsi CJBIIIUMBIX TOHOB. 3J€Ch SIPKO MPOSIBJISETCS 1yB-
CTBO YIOBOJIbLCTBUS IO TIOBOY VABIIErOCs BHIYUCIEHUSA «HE TIOIJAIONAXC S
BOCIIPUSATHUIO KOJIEOAHUT», U Mbl JOJXKHBI IPU3HATH ITO IyBCTBO BIIOJIHE 3a-
KOHHBIM, €CJIM IIPUMeM B coobpakenue, 9To npuHuun Coeepa ¢ HEKOTOPBIMHU

1Korza Cogep nbITAJICA BOCIIPOU3BECTH OIBIT OMEHUd IIepes akageMueil, eMy 9T0 0YeHb
mroxo ynanock. «Histoire de I’Académies, 1700, ctp. 136.
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HE3HAYUTEJIbHBIMUA BUAON3MEHCHUAMMN COCTABJIAET €IIEC W B HaCTOAIIEee Bpe-
Msl CaMOe TOHKO€ U IIPOYHOE CPEJICTBO JJIsi TAKOT'O OIIPE/IEIeHUs YNCIa KOJIe-
6anuii. [opa3no Baxkuee, 01HAKO, OBLIO APYTOE elne HAOTIOIeHe, CASTTaHHOe
Cosepom tipu n3ydeHun OMEHUsI, U K HEMY Mbl ellle BePHEMCsI.

HpI/I YOOMAHYTBIX UCCICIOBAHUAX JIETY€ T'OPpa3a0 BOCIIO/IB30BATHCA HE
TpybaMu, a CTPYHAMU, JJIHHA KOTOPBIX MOYKET ObITh U3MEHEHA, IIPY TOMOIIIN
nepeIBUXKHOMN TozicTaBKu. BriosiHe ectrecrBenno, mosromy, uro CoBep BCKOpe
cTaJI ¢ 0cODOI OXOTOM TOJH30BATHCS UMEHHO 3TUM CPEJICTBOM.

Biaromapst ToMy, 9TO O/IHA HOJCTABKA HE COBCEM XOPOIIO IPUCTABA-
Jla ¥ TO3TOMY HE BIIOJIHE XOPOIIO 3aJeP:KUBAJIA KOJEOAHUS, My YIAJI0Ch
OTKPBITh CHAYAJIA yXOM rapMOHUYECKHE 0DEPTOHDBI CTPYHBI U OTCIOJIA OH 3a-
KJIIOUWJT O Pa3JIeJICHUN €€ Ha PaBHBbIE YaCTU. YIapsieMas CTPyHa, HAIPUMep,
[ABaJIa AUOAEIUMY CBOEI'O OCHOBHOT'O TOHA, €CJIHM TIOJCTABKA JIEJIUIA CTPYHY
Ha orHomenue 1:2. BepoAaTHo, o IpeIIosKeHnio KaKOro-HIuOyIb akaaeMmuKal
ObLIH TIOMeENeHbl Ha y37ax (noeuds) u mydHoCTsiX (ventres) pasHOIBETHBIE
JIOCKyTKH OyMaru, u JejeHue CTPYHbI B TO BpeMs, KOIJa OHA H3/1aBaJIa
COOTBeTCTBYMOIIME ee ocHOBHOMY TOHY (Son fondamental) obepronbl (sons
harmoniques), MOTJIO OBITH HEMOCPEICTBEHHO BUAHO. MecTo 3a/1ep:KuBato-
el MOJICTABKHU CKOPO 3aHsLIO 60jiee COOTBETCTBYIOIIEE TeJId TIepO Wi KH-
CTOYKA.

IIpu srux onbitax Cosep HAGMIOIAT TaKKe KojebaHue OJHON CTPYHBI
pu BO3OYKIEHUU APYTOi, OIMHAKOBO HACTPOEHHOI; HAIIIESI OH TaK JKe, 9TO
006epPTOH O/IHOI CTPYHBI MOXKET OT3bIBATHCS HA 3BYK APYTOi CTPYHBI HA TOT
ke obepron. Bosee Toro, oH Jake Halles, 9YTO KOIJa OJHA CTPYHA BO30Y-
JKIIAeTCs IPYroii, He PaBHBIM 00Pa30M HACTPOEHHOMN, TO OT3BIBAETCS 00U
ux 00epTOH; B CIydae CTPYH, HAIPUMED, C OTHOIIEeHHeM Koebanuit 3:4 OT3bI-
BAeTCsl YETBEPTHIM 0OEPTOH CTPYHBI OOJIee HU3KOIO TOHA, M TpeTuit — Hosee
BbICOKOr0. OTCIOA HEOIPOBEPKUMO CJIEIYET, U9TO 3BYUalllas CTPYHA €T
OJIHOBPEMEHHO C OCHOBHBIM CBOUM TOHOM 1 00epToHbI. Eie pambiie Habio-
JA€HUA JPYTrux Jiviy 3aCTaBUJIA 0066])0, O6paTI/ITb BHUMaHUE Ha TO, YTO KOI'la
UI'PaOT Ha MY3bIKAJIbHbIX MHCTPYMEHTaX, 3ByKH KOTOPbIX PA3HOCATCA daJie-
KO, 0COOEHHO HOYbIO, TO MOXKHO JOBOJIbHO OTYETJINBO PACC/IBIIIATH 00epTO-
upr?. OH caM TOBOPHI 06 00HO6PEMEHHOM 3BYIaHIE 0OEPTOHOB M OCHOBHOTO
tona®. Ho my1s ero Teopum mMeso, KaK MbI YBHIUM, POKOBOE 3HAYEHHE TO
00CTOATEILCTBO, YTO OH HE OTHECCs K 9TOMY (haKTy C HAJJIeKAIIUM BHUMa-
HUEM.

1 «Histoire de ’Académie», 1701, cTp. 134.

2Mémoires de I’Académie, 1701, crp. 298.
3 «Histoire de I’Académies, 1702, ctp. 91.
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Nzyuas 6uenus, Cosep 3aMEeTHII, 9TO OHU HenpuAmHs, 1jsa yxa. O mo-
JIaraeT, 9To OMEHMS XOPOIIIO CJBIIIHBI TOJBKO TOTA, KOTIA UX ObIBAET MEHee
wecmu B cekyuay. Eciau ux 6osbIie, To, mojaaraj OH, OHU TIJI0XO MOJIAI0T-
cs1 HaOJIIOJIEHUIO ¥ HE MEIaloT. 3aT0 OH JEJIAeT IOIBITKY CBECTU PA3IuYUs
MKy KOHCOHAHCOM U AUCCOHAHCOM K Ouennsam. Ilocaymraem ero camoro!.

«BueHuns HEMPUSATHBI [JIs1 yXa, TOTOMY, YTO 3BYK IIOJLy 9a€TCs HEPOBHBIM,
¥ MOKHO C OOJIBIION [10J1ell BEPOSTHOCTH IPUHSATH, YTO OKTABBI IOTOMY TaK
IPUATHBIZ, YTO B HUX HUKOTJA He CJIBIIHLI OUEHM.

PyKOBO,HCTByﬂCb ITOU MBICJIBIO, MBI IIPUXOOUM K TOMy 3aKJ/IIOYEHUIO,
9TO AKKOP/IbI, B KOTOPBIX HE CJIBIIIHBI ONEHNUs, IPUHA/JIEKAT KAK Pa3 K TEM,
KOTOPBIE MY3bIKAHTHI HA3BIBAIOT KOHCOHAHCAMHM, & T€ aKKOPIbI, B KOTOPBIX
CJIBIIIHBI OMEHUST, CYTh JAUCCOHAHCHI, M YTO KOIJA KAKOW-HUOYIb aKKOPJ, B~
JdeTCd JUCCOHAHCOM B OJHOI OKTaBe U KOHCOHAHCOM B JAPYIOif, TO 3TO 3Ha-
YUT, 9TO CJIBIITHBI ONEHUs B TIEPBOIi U HE CJIBIIIHBL BO BTOPOii. [10100HBIM Ke
00pa30oM OH CYJUJI O HEIOJHOM KOHCOHaHCe. 3 M3JI0:KeHHBIX 31eCh IIPUH-
nunoB CoBepa HETPYIHO YCMOTPETh, B KAKAX aKKOPJAX U B KAKMX OKTAaBaX
BBIIIIE€ WJIM HUXKE MTOCTOSIHHOTO TOHA CJIBIIHBLI Onenusi. Ecau 3ta runoresa
BEpHA, TO OHA OTKPOET MCTUHHBIA MCTOYHUK MPABUJI KOMIIO3UIIAU, JI0 CUX
Op HEU3BeCTHBIN (utocodun, KOTOpasi OCHOBBIBAETCs MMOYTH BCEIEJIO Ha,
cykaennax o6 yxe. Bece momoOHOroO poia eCTeCTBEHHbIE CYXKICHHUsT, KaK OBl
OHU IOPOY HE Ka3aJIMCh IIPOU3BOJILHBIMU, BOBCE HE IIPOU3BO/IbHBI, & UMEIOT
BeCbMa peaJjibHbIe IIPUYMHBI, 3HAHUE KOTOPBIX HEOOXOIUMO 1Jisi (PpUaocopun
AJIsd TOrO, I1ITO6I)I OHa MOIVIa IIOHATH T€ CY2KIACHUA. »

Urak, Cosep nMpaBWIbHO yCMATPUBAET B OMEHUSAX TIOMEXY CO3BYYHIO,
K KOTODOIl «BEPOSITHO» CJIE[IyeT CBECTU BCIO aucrapMoHuio Boobme. Ho
HETPYIHO 3aMETUTh, YTO COIVIACHO €ro BO33PEHUIO, BCE IIWPOKHE HHTEpP-
BaJIbl JIOJI2KHBI OBITh KOHCOHAHCAME, & BCE y3Kue — AuccoHaHcam. Kpome
TOro, OH COBEPIIEHHO HE 3aMeYaeT IIOJHOrO NPUHIMIUAJIBHOIO Pa3Indust
MEXK/Iy YIIOMSIHYTBIM BBIIIE CTAPBIM €r0 BO33PEHUEM U HOBBIM, A, HAIIPOTHUB,
CTapaeTcs 3aTyIIeBATh TO PA3JIUIKE.

Usnaras reopuio Cosepa, P. Cvut® 3aMeuaer mepBblil U3 yIOMAHYTBIX
31ech HeJocTaTKOB ee. OcraBasiCh caM IO/ BAUSHUEM 6oJiee CTaporo BO33pe-

IMecro 370 3ammcrBoBano u3 «Histoire de 1’Académie, 1700, cTp. 139.

2[IoToMy 9TO BO BCEX yHOTPEBISIONHUXCA B My3bIKE OKTABAX PA3HOCTDH YHCET Koyefa-
HUN OueHb Besuka. [D. Max]|.

3R. Smith, Harmonics or the philosophy of musical Sounds. Cambridge 1749. 51 Tonbko0
MeJIbKOM BHJEJ 3Ty KHUT'Y B 1864 r. 1 yka3aj Ha Hee B OIHOI CBoell paboTe, OTHOCAIIEHC T
k 1866 r. (Einleitung in die Helmholzsche Musiktheorie). Toapko Tpu roma Hazam MHE
YAAJI0Ch Pa3g00bITh €e U O3HAKOMHUTBHCS HMOAPOOHO C ee COmepKAHHeM.
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wusi Cogepa, GONBINEH YaCTHIO TPUTTHCHIBAEMOrO Dijepy, OH Je/iaeT BCe kKe
HeOOJIBIION MIAr BIIEpel B CBOEH KPUTHUKE HACTOSAIIETO BO33PEHUS, KAK ITO
BUJHO W3 CJICIYIONEro MecTal.

«[IpaBga, 94To aBTOP HE 3aMedaeT PA3JIUYUN MEXK/Ly COBEPIIEHHBIMU
1 HECOBEPIIEHHBIMH KOHCOHAaHCaMH. HeCOBepIHeHHbIe KOHCOHaHCBI, B KOTO-
PBIX 3aMevaroTcsi GUeHMsl, IOTOMY UTO TIOPSAI0K WX KOPOTKHUX IUKJI0B (Short
cycles)? mepuoMUecKn MPephIBACTCS W CIYThIBACTCA, OH CDABHUBAET C CO-
BEPIIIEHHBIMY, B KOTOPBIX HE MOXKET ObITh OMEHUiT, IOTOMY 4TO 3TOT MOPSIIOK
B HUX HUKOT/Ia HE CIyTbIBAETCHA, HE IIPEPHIBACTCA.

Benp 3ta xosebarowancs cunaiocms 3ByKa 3aMedaeTCs U BO BCEX APYTUX
KOHCOHAHCAX, XOTs OHA OIIYIIAeTCs TeM cyadee, 9eM IUKJIbI KOPOUe U TIPO-
IIIe U YeM BBIIIE WX OCHOBHOM TOH. DTO CHUILJIOCTDH IPYTOr0 poja, 4eM OueHus
7 KOoJIeDaHUs TeMIIEPUPOBAHHBIX KOHCOHAHCOB. V160 B mocae HeM Cydae Mbl
MOKeM M3MEHUTDh OTHOIIEHHE YNCesl KOJIeOaHuil, M3MEHsIsI MX XapaKTep, tue-
IO HeJIb3sl CJIeIaTh, KOIIa KOHCAHAHC SIBJISIETCS COBEPIIEHHBIM TIPY JAHHOM
BbICOTE TOHA. [IPUBBIYHOE JKe yXO 9aCTO MOYKET CJIBIIATH U Te KOoIebaHust
u OueHre TeMIEepUPOBAHHOIO KOHCAHOHA, COBEPIIEHHO $ICHO PAa3judas WX
APYT O JpyTa.

Huuero ve ockopbuisieT Tak yXo CJyIiaTesisi, XOTs U He 3HAIOIIEro MpH-
YUHBI 3TOTI0, KaK T€ PE3KHE, IIPOH3UTEJIbHbIC TOJTYKH BBICOKHUX W I'DOMKHUX
3BYKOB, KOTOPbIe 06pa3yioTcs, 6yraroapsi AByM HECOBEPIIIEHHBIM KOHCOHAH-
cam. U ogHako xe caerka 3aMe/[JIeHHbIe TOJTUYKY, TOJ00HO MeJJIEHHBIM KOJIe-
OaHUsAM 3aMHUPAIOIIEr0 3BYKA, JAJIEKH OT TOrO, YTODbI OBITH HEIIPUATHBIMHE. »

Urak, Cmumy sicHO, 9TO KpoMe OHMeHui, NIPpUHATHIX BO BHUMaHue Co-
68€pOM, CYIIECTBYIOT ele apyrue «(GOpMbl CUIIOCTH» U MPHU AajbHeHRIem
HCCJIeIOBAHUH ITH TIOCJIEIHUE IPH cOXpaHeHuu Mbicyin Cosepa OKa3aauch Obl
OGueHusIME 0OEPTOHOB, a TOTJA TEOPHs JOCTHUIJIA ObI MyHKTA, 10 KOTOPOTO
OHA, JIOBEJIEHA TOYKOMN 3peHus Ieabm2oabia.

Paccmorpum pazmmaunst Mexkay Bo33penneM Cosepa v Bo33peHueM I enb-
M20AbYa U MBI HailJIeM cllefyolee:

1. Tor B3rJisi1, YTO KOHCOHAHC OCHOBAH HA YAaCTOM U PEryJIsipHOM COB-
IIaJaeHun KOJI€6ELHI/H71, Ha JIETKOCTU COCYHUTATh HUX, IIPEACTABJIAETCA C HOBOM
TOYKM 3pEHUsT HEBEPHBIM. [IpaBa, mpocTbie OTHOINEHUS YHCET KOIeOaHmi
SIBJISIIOTCS MAMEMAMUMECKUMY TIPUHIUIIAMA KOHCOHAHCA U (husuneckumu
€ro yCJIOBUSIMHU, TIOTOMY YTO C 9TUM CBI3aHO COBIAJeHUE OOEPTOHOB C a1

Harmonics, cTp. 118 u 243.
2«Short cycle» ecTh mepmoj, B KOTOPLIX IIOBTOPHIOTCS OJHH M Te ke basbl obenmx
3By4allMX OJHOBPEMEHHO TOHOB.
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HeHIMHU UX HUIHIECKUMEA U huduosozuveckumuy nocaeacteusyvu. Ho stum
He JTAHO ere (husuoa02uneckoeo NI NCUT0A02UYeck020 O0bICHEHNT KOH-
COHaHCa, XOTdA 6])1 yKe 1Mo TOMy OJHOMY, YTO B COOTBETCTBEHHOM IIpOIEC-
Ce HePBHOIO BO30YKIEHWsI HET HUKAKUX CJIEIOB NEPUOIUIHOCTH 3BYKOBOTO
pas3apazkeHus.

2. B npusHaHuu OueHus IOMEXOii /1151 KOHCOHAHCA 06€ TEOPUU CXOIATCS
Mmexay coboit. Ho Teopusi CoBepa yIycKaer, 0JJHAKO, U3 BHJY TO, YTO 3BYK
€CTh SIBJIEHUE CJIOXKHOE U YTO TJIABHBIM 00pa3oM OneHnst 00EPTOHOB MENIAI0T
CO3BYYHIO MUPOKUX uHTEpBaJOB. Jasee, Cogep ommbest, mpeamnosiaras, 9To
JJISE TOTO 9TOOBI BBI3BATH HAPYIIEHUsI, YUCIO OMEeHUN TOKHO OBITh MEHB-
e wecmu B CeKyHay. Yxke Cmum 3HAJ, 9TO OYeHb MeJIJIEHHbIe OUeHus He
MEMIA0T, & [ eIbMIOIbIL HAIIIEJT AJ18 MAKCUMYyMa HAPYIIEHUH 9ICII0 TOPA3/I0
6oubinee (33). Hakonen, Cosep He 00paTuil HUKAKOTO BHUMAHUS HA TO, YTO
qucao GueHni, Ipapia, BO3pacTaeT ¢ PACCTPOWCTBOM 3BYKA, HO 3aTO CUAG
ux ocnabisiercs. OnUpasich Ha MPUHITAIL CIEITUMUICCKUX SHEPTUH U 3aKOHBI
OTBETHOrO KOJIEOAHWsI, HOBAsI TEOPUs HAXOIUT, YTO JBA JBUKEHUS BO3IYXa
PaBHON aMILIUTYbI, PA3HBIX TIEPUOIOB, asin(rt) u asin|(r 4+ p)(t + 7)], Mo-
IYT TEPeJaBaTHLCS OJHOMY U TOMY YK€ HEPBHOMY OKOHUYAHHUIO He B PABHOM
ammuryze. HepsHoe okoHuaHme, GObINEl 9acThi0 Pearupyroliee Ha TePH-
OJT T, OKa3bIBAETCS Ha, TIEPHOJ ' + p cabee, TaK YTO AMIIUTYIbI OTHOCSITCH,
Kak @ : ¢ - a. [Ipu 9T70M  yMEHBIIAETCsI, KOT/Ia P BO3PACTAET, ¥ CTAHOBUT-
¢ = 1, korma p = 0, Tak YTO TOIBKO YaCTh ( - a TIOIBEPIKEHA OHEHUSIM,
a a(l — ¢)a nporekaer riaaako, 6€3 HAPYIICHHUI.

Kakas ke mopanb ciegyer u3 ucropuu 31oit reopun? Ilpuaumasi Bo
BHUMaHUe ommbku Cosepa, KOTOPHIE CTOMb OJM3KHM K MCTUHE, MbI JOJIZKHbBI
COBIIOIATh M3BECTHYIO OCTOPOXKHOCTH ¥ MO OTHOIIEHWIO K HOBOM TEOPHH.
W nyist 57010 MEHCTBUTEIHFHO UMEIOTCS KaK OYTO HEKOTOPHIE OCHOBAHMUSI.

My3bIKaHT HUKOI/IA HE CMEINIAET, KAK M3BECTHO, JIydllle KOHCOHUPYIO-
Ui AKKOPJ, Ha TLI0X0 HACTPOEHHOM MUAHUHO, C MEHEee KOHCOHUDYIOIIUM aK-
KOP/IOM Ha, XOPOIIIO HACTPOEHHOM MTUAHUHO, XOTs ObI CUILJIIOCTD 3ByKa ObLiIa B
000X CIIy4asix OJHA U Ta, XKe. ITOT (PAKT € JOCTATOYHON SICHOCTHIO TOKA3DbI-
BaeT HaM, YTO CUILIOCTDb He eJuHCMEenHaA XapAKTEPUCTUKA rapMOHUU. My-
3BIKAHTY MPEKPACHO U3BECTHO, YTO 2APMOHUMECKUE KPACOTHI BeTXOBEHCKOi!
COHATBHI TPYJIHO YHUYTOXKWUTH JAXKE HA TLIOXO HACTPOEHHOM MHAHWHO; OHU
CTPAJAIOT MIPU STOM eBa Jiu GOoJbIe, YeM KapTuHa Padasis, Bocrnpounsse-
JeHHasi B rpyObIX depTax. [osoorcumenvioili Gusuoro2unecku-ncurono2u-
yeckull TPU3HAK, OTINYAIOMINN OJHY TAPMOHUIO OT APYTOi, 3aKII0UYaeTCd He
B Onennsix. He 3akiogyaercs OH Tak »Ke U B TOM, 9TO KOTJA 3BYYUT, HAIIPH-
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Mep, OoJbIIast TEPIMs, TO NAThII 00epToH HoJiee HU3KOTO 3BYKA COBIIAIAET
¢ JeTBepThIM 0oJiee BBICOKOTO. Bejib 3TOT IpU3HAK MMEET 3HAYEHHUE TOJIBKO
JIJIsl 3aHSATOrO MCCIIeIOBaHNEM, aOCTParupyoIiero yma ucciegonarens. Ec-
Jii ObI MBI CTAJIM PACCMATPUBATDH €0 TaK 2Ke, KAK MPU3HAK OLLYIICHUs, MbI
BHasix ObI B OCHOBHYIO OIIMOKY, COBEPIIEHHO aHAJIOTMYIHYIO TOH, O KOTOPOM
MBI TOBOPHUJIA B TIEPBOM ITyHKTE.

Hoxootcumenvnoie Puzuonozuneckue TPU3HAKA WHTEPBAJIOB ObLIN OBbI,
BEPOSITHO PACKPBITHI OYEHb CKOPO, ecjii Obl ObLIa BO3MOXKHOCTH COODINATH
OTIEJIbHBIM OILYIAOIIMM TOHBl OPraHaM He mepuojuyeckue (rajbBaHuYe-
CKHUe, HAIIPUMED) pasiparkeHus, Tak 9Tobbl Guenuii coceM He O6bL10. K co-
JKAJIEHUIO, TAKOM 9KCIEPUMEHT BPSIJI JIM MOXKHO CUATATh UCHOTHUMBIM. Co-
ob1eHme Ke KPATKOBPEMEHHBIX U TIOTOMY TaK?Ke CBOOOIHBIX OT OMeHmit aKy-
CTUYECKUX pa3/paskeHuil Bjieder 3a coboii Apyroe HeyA006CTBO: BLICOTA TOHA

OKa3bIBAECTCA MaJIO onpeg:geneHHOﬁl.

LCMm. mo10 KHUTY «AHAJIU3BI OLLYIIEHUN».



['TABA 5
O ckopocTu cBeta'

Korna mepen cyabeit cTouT JIOBKUE MOIIEHHUK, MPEKPACHO yMEIOIIHi
M3BOPAYNBATHCSA U JITATH, TO IJIABHOH 33/1a4eil IEPBOTO ABJIAETCS BBITAHYTH
y BTOPOT'O CO3HAHUE MTapOoi-APYyroil JIOBKO MOCTABJIEHHBIX BOOPOCOB. [lourn
B MOJOOHOM K€ TOJIOYKEHUH HAXOAWUTCS KaK OYyATO M eCTeCTBOUCIIBITATEh
mepes, oM npupoabl. IlpaBaa, oH 4yBCTByeT cebs B JAHHOM CiIydae He
CTOTBKO KaK Cybsl, CKOJIBKO KaK IIIHOH, HO IEJIb OCTAeTCsA OJHOM M TOit
ke. B TalfHpIX CBOMX MOTHMBAX W 3aKOHAX, [0 KOTOPBIM COBEPIIAIOTCH B HEil
ABJIEHUA, — BOT B Y€M J0J/I2KHa CO3HATHCA MPHUPOIA. yBHaeT JIX OH 4YTO-HU-
OyIb WM HET, 3aBHCHAT OT XHTPOCTH HcciaemoBarens. He 6e3 ocHoBaHwmsI,
moatomy, Bexon Bepyasamckuti Ha3BaJI IKCIEPUMEHTAIBHBIA METOJ, IOIPO-
COM, YIYUHEHHBIM TpHUpoje. Bce UCKYyCCTBO 3aKII0YAETCA B TOM, YTOOBI TaK
[TOCTABUTH BOIPOCHI, YTOOBI OHM HE MOIJIM OBITh OCTaBJIEHbI Oe3 oTBeTa, 6e3
HapyLIIEHUS TPUITAIUIA.

IlocmoTpuTe-Ka emie HA MHOTOYKUCIEHHBIE HHCTPYMEHTHI U AIIapaThl,
BO BCEOPYKUU KOTOPBIX UCCIEI0BATENb IIPUCTYIIAET K JIOIPOCY PUPOIBI 1
KOTODBIE JIeJIafoT OyATO CMEIIHBIMU CJIO0Ba 1ModTa: «UT0 oHA Tebe OTKPBHITH
HEe MO2KE€T, TO Thbl HE€ BBIYJHWIIb y HE€ HHUKAKHMH PbIYaraMu W BHHTAMHU».
Paccemorpure 3TH anmaparbl, ¥ aHAJOTUs C OPYAUEM IIBITKU OyIeT Hampa-
HIUBAETCS CaMa, cODOii.

Bogzspenne mHa npupomy, Kak Ha HEYTO HAMEPEHHO OT HAC CKPBITOE,
pa3obyiadeHre 4ero BO3MOXKHO TOJIBKO IPH IMOMOIIN HACHUJILCTBEHHBIX M
HEI00POCOBECTHBIX CPEICTB, OBLIIO HEKOTOPHIM JIPEBHUM MBICIUTENSAM 00-
siee 6sin3ko, vem Ham. Ogun rpeveckuit dhunocod, roBopsi 0 €CcTecTBO3HA-
HUU CBOEr0 BPEMEHW, BBICKA3aJ MHEHHE, 4TO O0raM MOXKeT OBbITh TOJBKO
HEINIpUATHO, KOr'Zla JIIOJU NbITalOTCA Y3HATH TO, Y€IrO0 OHU OTKPbIBATb UM HeE
xematior? TIpaB/a, ¢ STUM COMMIAMIAIOTCS JATEKO He BCE ero COBPEeMEHHUKH.
Cite[ibl 3TOr0 BO33pEHMsT MOXKHO HAMTH U B COBpeMeHHOe BpeMs. B obiem n

1 Texuus, npountannas B I'pare B 1866 romy.

2V KcenodonTa (Memorabil. IV. 7) CoxpaT roBopuT «ouTe yap evpeTa avdéwnors
avTa evouller ewar ovte xasitleoar Yeols av nyeLto Tov (NTOUVTQ v EXELVOL
copnrioat ovx efovAnInooary.
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[IEJTIOM, OJTHAKO, MbI B HACTOSAIIEE BPEMs HE TaK YK OrpaHu<ueHbl. Mbl BEpuM
y2ke, Oy/ITO IPUPOA HAMEPEHHO OT HAC CKpbiBaeTcs. U3 uctopun HayKu MbI
3HAEM YK€, 9TO WHOT/IA BOMPOCHI HAIU ObLIA OECCMBICEHHO MMOCTABJIEHHI,
TaK YTO U HE MOIJIO OBITh HA HUX HUKAKOI'O OTBETa. Bojee TOTo, MbI CKOPO
YBUIMM, 9TO ¥ CAM YEJIOBEK CO BCEM CBOUM MBIIIJIEHUEM, CO BCEMHU CBOUMU
HCCJIeIOBAHUSIMU €CTh HUYTO MHOE, KAK YaCTh BCE TOW JKe YKU3HU TTPUPOIbL.

Ho 6ynere sin BbI cMOTPETh HAa WHCTPYMEHTHI (DUBUKH, KAK HA ODPY/IUe
IBITKHU WA OPY/INe JACKH, KAaK BaM DOJIbIIIEe TOHPABUTCS, BO BCAKOM CJIyUae
BaM OyIeT 2Ke HHTEPECHO O3HAKOMUTHCS C YACTHUIICH UCTOPUH ITUX OPYIUi,
BO BCAKOM CJIy4ae He OyeT 2Ke BaM HEIIPUSITHO Y3HATH, KAKME CBOEOOpa3HbIe
3aTPYAHEHUs TPUBEJIH K CTOJIb CTPAHHBIM (hOPMaM ITHX aIIapaToB.

T'aaunei (pon. B 1564 1. B Iluse, ym. B 1642 r. B Apuerpu) nepsbiii
3a0aJICs BOIIPOCOM, KAK BEJINKA, CKOPOCTDH CBETA, T. €. B TEYEHUE KAKOTO Bpe-
MEHU TOSIBUBIINICS B KAKOM-HHOY/Ib MECTe CBET CTAHOBUTCS BUIUMBIM HA
JIPYTOM MeCTe, OTCTOAIIEM OT TIePBOrO Ha, ONIPEIeIeHHOM PACCTOAHII? !,

Merton, npuayMannbiii I aaunseem Ajist penieHust

A B 3TOT0 BOMpOCa, OBLT CTOJB Ke MPOCT, KAK U ecre-
crBeHeH. /IBa OnbITHBIX HADIIOJATEN s, CHAOKEHHBIX
moTaiHbIME (hOHAPSIMHU, ObLITH MOMEIIEHBI B HOYHOE
BpeMsl Ha 3HAYUTETLHOM PACCTOSIHUY JIPYT OT JApyra, oauH B A, npyroii B B.
ITepBbriit 1o/mKeH ObLT B ONpE/IETIEHHOE BPEMs OTKPBITH CBO# (dhoHaph. Bro-
poit JOoIKeH ObLT CIEJAaTh TO Ke CaMOe, KaK TOJbKO 3aMETHT CBET IEPBOTO.
SlcHO, 9TO BpeMsi, TIPOIIIE/IIIee OT MOMEHTA, B KOTOPBIH YeloBeK B A OTKPbI-
BaeT CBO# poHAPH, IO MOMEHTA, B KOTOPBI OH BUAUT CBET BTOPOro (poHapH,
U eCTh TO BpPeMsi, KOTOPOe HYXKHO CBETY, YTOObI poiitu u3 A B B u o6parHo
u3 B B A. 910T OnbIT HE OBLT OCYIIECTBIEH HUKOTIA, /14 ¥ HE MOT, KaK 3TO
CKOPO TTOHs1T caM [ aauseti, yBEHIATHCS YCIIEXOM.

Kak MbI 3HaeM yrke B HACTOSIIEE BPEMsi, CBET PACIIPOCTPAHSIETCS CJIMIII-
KOM OBICTPO, YTOOBI MOXKHO OBLIO €ro TakuM obpa3om HabJoaaTh. Bpems,
IpoIeIee OT IpUOBITHS CBeTa B B 10 BoCHpuATHs ero HabJ0IaTeeM,
BpPeMsI MEXK/Iy pelleHrHeM OTKPBHITH (POHAPH U MCIIOJTHEHUEM 3TOrO PelleHus,
KaK MbI Terepb 3HAeM, HECPABHEHHO OOJIbIlle, Y€M BpPEMsi, HY?KHOE CBETY
JJTsl TIPOXOKIEHUS 3eMHBIX paccTosamii. Kak Besnka CKOPOCTb CBETa, MbI
yOeaIuMes U3 TOro, YTO MOJIHUS B TEMHYIO HOYb OCBEIIAET CPa3y OrPOMHYIO
IJIOIIA/b, TOT/IA KAK YIAapbl IPOMA, OTIAIONIMECS 3XOM OJUH 33 JIPYTUM B
PA3JINIHBIX MECTAaX, JOXOIAT /10 yXa HAOII0IaTe N s B 3AMETHBIE TPOMEKYTKA
BPEMEHU.

Puc. 13

1Galilei, Discorsi e dimonstrazione mathematiche. Leyden. 1638. Dialogo primo.
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Takum obpasom, crapanus lammies ompenesuTb CKOPOCTh CBETa HE
IpuBeJIN B €0 BpeMsA HU K HYeMY. TeM HE MeEHee ,Z[a,JIbHeI;'IIHa,H HUCTOPpUA U3-
MEpeHUsI CKOPOCTH CBETAa TECHO CBsI3aHA C €r0 MMEHeM, IIOTOMY YTO OH C
MTOMOIIIBIO YCTPOEHHOTO MM TeJIECKOIIa OTKPBLT derhipe criyTHuka FOnurepa,
a 3TY HOCJIE/IHUE U CTAJIM CPEJICTBOM JJIsI TOTO, YTOObI OIPEIETUTh NCKOMYIO
CKOPOCTb.

3eMHBIE MPOCTPAHCTBA OBLIN CJUIIKOM MAJbl JJisi ONnbITa [ aauies.
Ornpezesierre 0Ka3aa0Ch yIa9HBIM TOJHKO IOCJIE TOr0, KAK OOPATHIINCH 33
MOMOIIBIO K IPOCTPAHCTBAM HAlllel MJIAHETHON CUCTEMBI.

Ao yxasock caenarb Oaogy Pemepy (pon. B Aapryce B 1644 1., ym. B
Komnenrarene B 1710 1.) B 1675-1676 rr. Bmecre ¢ Kaccunu ou aenas HabiIo-
nenus B [lapuxkckoit obcepsaTopuu HaL obpariennem cryTHUKOB FOnurepa.
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Puc. 14

Ilycts nmunaus AB ects nyts FOnurepa. Ilycrs S ects Conmue, £ —
Bemiist, I — FOnurep u T — ero nepsbiii cnytHuk. Korma Semis Haxo-
gurcss B Fy, Mbl BUJIMM, KaK CIOYyTHUK BCTymaer B TeHb FOnurepa, u Ha
OCHOBAHHH 9TOI'O MEPUOAUYIECKOI'O 3aTMEHUA MbI MOZKEM BbIYHNCJIUTDH BpEM:I
ero obpamierusi BOKpyT Hnurepa. Pemep onpenenun ero B 42 yaca 27 mu-
HyT u 33 cexyuapl. Korna xe 3emist, IBUTasCh 1O CBOEH opOuTE U MPOiiis
touky C, mpuxoguT B Fo, TO KaXKeTCs, YTO BpeMs OOPAINEHUs CIIyTHUKA
YJJINHSETCs, 3aTMEHNsT HACTYIAI0T HECKOJIbKO 1mo32ke. Korma Semis Haxo-
gutcst B Eo, 3arMenue onasapiBaer Ha 16 muayT 26 cekyun. Korma 3emiist
npoxoaut yepe3 D cuoBa B E7, obpalenune CriyTHUKA, CTAHOBUTCS KaK Oy/1-
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TO OISATh ObICTPEE, U KOIZA 3eMJis JOCTUIaeT TOYKHU 17, TO OHO CTAHOBUTCS
TaKHM 2K€, KaK 1 PaHbIIIE. Hy}KHO 3aMETHUTDH IIPXU 3TOM, YTO 3a TO BpeMdd, I10-
ka Semiid caenaer nmosHbiit 060poT Bokpyr Comnna, FOmurep ycneer npoiitu
0dYeHb HEOOJIBIIIYIO 9aCTh CBOEro nyTH. Pemep TOTIAC XKe JOraJascs, 9To 9T
MEPUOINIECKUEe U3MEHEHNsI BPEMEHU ODpalleHusi MOryT OBbITh He JAefCTBU-
TEJIbHBIMH, & TOJBKO KAXKYIIUMUCS, CTOSIIUMU B CBS3H CO CKOPOCTBIO CBETA.

Viacaum cebe 310 siBjieHUe HArIsAHBbIM obpasoMm. Ilpemmonoxum, 4To
MPABUJIBHO MPUXO/AIIAsT MOYTA, MPUHOCUT HAM U3BECTUSI O TIOJUTHIECKUX
COOBITHSIX B KaKOM-Iu00 ropoze. Kak ObI Jajeko OT 3TOro ropoia MbI He
HAXO/IUJIMCh, MbI Y3HAEM O KayKJIOM CODOBITHH, IIPABJIA, MO33Ke, HO 00UHAK080
mo31H0 060 Bcex. CoObITHsI COBEPINAIOTCS i HAC C TOM K€ OBICTPOTOI,
KaK U B ,Z[eﬁCTBHTeJIbHOCTH. HO €CJIN Mbl HaXOAUMCA B IIYTU U yAaJId€eMCA OT
9TOro ropozia, TO BCAKOE HOBOE€ U3BECTHUE JOJJIZKHO IIPUXOOUTDH K HaM II0O32Ke, U
COOBITHST KaXKyTCs HAM COBEPIIAIOIINMUCS M€/IJICHHee, YeM Ha CAMOM JIeJIe.
ObpaTtHoe mpousoiaer, ecin Mbl Oyj1eM IpUOJINKATHCS K TOPOLLY.

[Toka MBI OCTaEMCsi B TIOKOE, MBI CJIBIIIUM KaKOe-HUOYIh MY3bIKAIbLHOE
[IPOU3BEIECHNE B OJHOM U TOM K€ TeMIle, HA KAKOM PACCTOSIHUM MblI ObI HE
HAXOIMJIUCh. DTOT TEMII JOJIZKEH Ka3aThCsl HaM ObICTpee, KOrAa Mbl OBICTPO
MPUOJIHKAEMCST K TOMY MECTY, [JIe UTDAET OPKECTP; OH JIOJIZKEH 3aMeJIJIsITh-
s, KOTa MBI OBICTPO yIaJIs€MCs OT 3TOIO MECTA.

ITpencrasbre cebe kpect (pucyHOK 15), paBHOMEPHO Bpa-

HIAIOIIMHCA BOKPYT CBOErO IEHTPA, HAIPUMED, KPbLIbsl BETpsi-

C HOW MEJIbHUIIBI. DTOT KPECT MPEICTABIISIETCS BAM BPAIIAIOIIAM-

CdA MeJjieHHee, KOra Bbl OY€Hb 6bICTpO yadaJjdereCb OT HeEro.

CBet, KOTODBIHl B IAHHOM CJIy4ae UTPAeT POJIb MOYTHI, IPUHO-

CAIIMI BaM U3BECTHS O TIOJOKEHUH KPECTa, MOJIKEH B KaXKIbIi

MOCJIe Iy FOINUN MOMEHT ITPOXOAUTH BCe DoJIbIiee u OOJIbIiee pac-
CTOsTHUE.

To ke camoe JI0JI?KHO TIPOUCXO/IUTH U IPY BpallieHuu cruyTauka FOnure-
pa. Haubosbinee 3ama3apiBanue 3aTMEHNsT B TO BpeMsi, KAK 3eMJIsl Iepexo-
aut u3 By B Eo u ynassiercs, ciefoBaresibio, or FOnurepa Ha paccrosinue
cBOeil OpOUTHI, COOTBETCTBYET, OYEBUIHO, TOMY BPEMEHH, B KOTOPOE CBET
POXOJUT ITOT JuamMerp. Juamerp 3Tor u3BecreH, 3ana3piBanue Toxe. O1-
CIO/Ia JIETKO BBIYUCIUTH CKOPOCTH CBETA, T.€. MyTh, MPOXOAUMBII CBETOM B
onny cexkyuay. Ou cocraBiser 42000 reorpacdudeckux muib win 300000
KUJIOMETPOB.

Dror MeTo, cxoneH ¢ MeronoM [aaunes. CpeacTBa 31eCh TOMBKO JIy -
e BeIOpaHbl. BMecTO TOro HEOOIBIIOrO PACCTOSHUS MBI TIOJIB3YEMCs JIha-

Puc. 15
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MeTpoM 3eMHON opbuthl (41 MWILIMOH MuUJb); PoJb (HOHAPS, KOTOPBIA TO
3aKPBIBAETCS, TO OTKPBIBAETCsI, Urpaer ciyTHuk Fmnurepa, KOTOpbIit TO 3a-
TMEBAETCsl, TO CHOBA MOKa3biBaeTcsa. LTakum obpasom, Iaausero HE yaaIoCh
BBITIOJIHUTD CBOET'O U3MEPEeHUsT, HO (DOHADD, IIPY TIOMOIIH KOTOPOI'O OHO OBLIIO
BBIIIO/THEHO, OTKPBIT WM.

DTO MpEeKpacHOEe OTKPBITHE BCKOPE MEPECTAJIO YAOBJIETBOPATL (DHU3N-
koB. Vckanu Gosiee ymobHBIE CITOCOOBI, YTOOBI M3MEPUTH CKOPOCTh CBETa, Ha,
3emJie. DTO MOYKHO OBLIO CIe/IaTh MOCJe TOrO, KAK CTAJTH W3BECTHBI COTPSI-
JKeHHble ¢ 3tuM TpyaHoctu. Puso (pon. B 1819 r. B Ilapuxke) npoussesn
Takue m3MmepeHus B 1849 1.
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Puc. 16

TTonpobyio 0bbsicauTh BaM cyriHOCTh anmapara @Puso. Ilycrs S 06o-
3HAYAET JIMCK, CHADXKEHHBIN Y KPAeB OTBEPCTUSMHU ¥ BPAIIAIOMIANCT OKOJIO
cBoero nenTpa. Ilycrs L ecTh HCTOYHUK CBETA, MOCHLIAOIIUN CBOU JIYYIU HA,
HETOKPBITYIO HUYEM CTEKJISTHHYIO IJIACTUHKY A, HAKJIOHEHHYIO K OCH JIUCKA
oz, yryioM B 45°. Jlyd cBeTa oTpakaeTcs B 9TOM NJIACTUHKE, IIPOXOIUT depe3
OJIHO W3 OTBEPCTHUH B IMCKE W TTAJA€T MEPIEHINKYJIIPHO Ha 3epKajio B, no-
MEIIEHHOE, JOMYCTUM, Ha PACCTOssHIK oHOM Muiu ot S. Ot 3epkana B jy4
OTPAXKAETCs, CHOBA MPOXOIUT YePe3 OIHO U3 OTBEPCTHUIl JHCKA, OTPAKAELT-
Cs1 OT CTEKJISTHHOM TJIACTUHKHU M monagaeT B ria3 xHabuomgarenio O. Takum
06pa3oM, 1y1a3 BUJAUT Y€pe3 CTEKJISHHYIO IJIACTUHKY U OTBEPCTHE B JIUCKE
aMs Z, OTpakKeHHOe B 3epkajie B.

Ecnu mb1 6yaem Bpamarh JUCK, TO OTBEPCTHS €ro OyAyT MOCTOSTHHO
CMEHATHCS TPOMEKYTKAMHU MEKJIy HUMHU, U HADJII0JATe b OyaeT BUAETh OT-
paxkeHusi cBeTa B 3epkaje B c¢ mepepbiBamu. Ecin ObICTPO BpaliaTh JHUCK,
MEPEPLIBLI ATH CTAHOBSTCS HE3AMETHBI JJIs 17138 U HAOJII0JATe b CHOBA BHU-
AT 3epKajio B paBHOMEDPHO OCBEIIEHHBIM.

Bce 310 mpoucxoguT TOJBKO B CiIydae He O4YeHb OOJBINOH CKOPOCTH
BpAIIEHUST JUCKA, & UMEHHO, eCJIU CBeT, JOiIs Yepe3 OTBEPCTHE IUCKA, 10
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3epKajia B u OTpa3uBIIMChL OOPATHO, HAXOAUT OTBEPCTHE MOYTH B TOM JKe
MIOJIOKEHNN W TIPOXOAUT CKBO3b HETO BTOPO# pa3. Temeps mpeacraBbre cebde,
9TO CKOPOCTH 3Ta HACTOJIBKO BO3POCHA, YTO JIyY, OTPA3UBIIKUCH OT 3€PKAJIA
U BEPHYBIIKCH K JIUCKY, HAXOAUT BMECTO OTBEPCTHsI MPOMexKyTOK. OueBu -
HO, 9TO OH TOrJa OJOCTHYDb IVIa3a HE MOXKET. BQPKBJIO B BHJHO TOJIBKO B TOM
cIydae, KOrJa /10 Hero f1oxoaut cBer. Korma ke CBeT 0T Hero OTXO/IUT K IJia-
3y, OHO OKa3bIBAETCs 3aKPBITHIM. BceiiencTBre 3TOro 3epkaJjio Beerja oOyaer
Ka3aThCs TEMHBIM.

Eciu eme 6osee yBemauTh CKOPOCTH BPAINEHUsI, TO JIyd CBETA, BEp-
HYBIIKUCH OT 3€pKaJia, MOT 6]31 IonacCThb €CJIN HEe B TOXKE CaMO€ OTBEPCTHUE, TO
B COCEIHHUE, U TAKUM O0Pa30M JOCTHYb IJ1a3a.

CireoBaTeIbHO, TIPYU MOCTOSIHHO ¥ HENPEPLIBHO YBEJIMYUBAEMON CKO-
pOCTH BpAIlleHusT 3epKaI0 B aBIAI0CH ObI MOMEPEMEHHO TO CBETJIBIM, TO
TeMHBIM. ZICHO, YTO €CJIM YMCI0 OTBEPCTUIl B IUCKE, YUCJIO 0DOPOTOB €ro
B CEKYHIY ¥ IyTh SB H3BECTHBI, TO MOYKHO BBIYHMCJIUTH CKOPOCTH CBETA.
Pesynbrar 3T0Or0 BHIYUC/IEHUsT COBIIAIAET C TEM, KOTOPBIH ObLI rmosryueH Pe-
MEPOM.

Ieno, BupodeM, 0OCTOUT HE TaK IPOCTO, KaK s 3TO m300pas3uia. Hyx-
HO TPHHSITHL MEpPBI, YTOOBI CBET MPOXOJHJ MyTh SB He paccenBasichb. JTO
JOCTUTAETCS C TOMOIIBI0 TPYO.

Eciau mb1 npucmorpumcs Osmke K annapary Puso, TO Mbl HaliieM B
HEM YTO-TO 3HAKOMOE: Ty CAMYI0 IMCIIO3UIINI0, KOTOPasl MPEIIOJIarajach 1
B onbite lasuses — L 3amenser coboit ¢poHapb A, BPALIAIOMIANACI TUCK C
OTBEPCTHUSAMY PErYJISIPHO 3aKPBHIBAET U OTKPBHIBAET €ro. BMecTo HeI0BKOro
HabmoIaTes s B MBI HAXO/IMM 3epKaJo B, KOTOpoe CTAHOBUTCS CBETSIIIMMCS
VK HECOMHEHHO B TOT CaMbIi MOMEHT, KOTJa JIOXOIWUT 0 HEro CBeT OT S.
Iuck S, TO TPOIyCKasi, TO HE MPOIyCKasi CKBO3b Ce0s BO3BPAIIAIOIINECS
JIy9M CBera, OoKasbiBaeT momols Habmogareao O. Onwvir [asunes 31ech,
TaK CKa3aThb, MOBTOPSIETCS] 'POMATHOE YUCJIO Pa3 B CEKYHIY M CYyMMAapHBIi
pe3ysIbTaT ero MoxKer ObITh jeificTBuTeIbHO HabJomaeM. Eciau 66l 51 103BO-
gyt cebe MPUMEHUTh K 3TOi obnactu Teopuio JlapBuHa, s cka3aj Obl, 94TO
anmnapar @u3o BeIeT CBOe MPOUCXOXKAeHue oT doHaps [asunses.

Eie 60os1ee 0CTpOYMHBIM METOIOM JIJIsl U3MEPEHUs CKOPOCTH CBETa, BOC-
oJib30BaJjicss Pyko, HO OMMCAHUE €ro 31eCh 3aBEeJIO HAC CIUIIKOM JIAJIEKO.

W3mMepenne CKOPOCTH CBETa YIAETCs IPOU3BECTH U 110 MeTOLy I asuies.
31ech, CIeI0BaTEILHO, He MPUXOIUIOCH YKe JIOMATh IOJIOBY HAJ, OThICKA-
HUEM JIydIrero Merona. Ho MbIC/Ib, BbI3BAHHAS K XKU3HU HEOOXOIMMOCTHIO,
Halwia cebe IPUMEHEHNEe U B 9TON 00JIacTH.
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Kenue B Ilapuke ycrpomn anmapar Ijis W3MEPEHUsS CKOPOCTH 3BYKA,
HanmoMuHaromui Meros, Puso. YCTpoHCTBO ero ouenb HecsoxkHo. OH cocTo-
UT U3 ABYX JIEKTPUIECKUX MPUOOPOB, OTOMBAIOIINX BIIOJIHE OJHOBPEMEHHO
JecsThie 10U ceKyHIbpl. Ecim 0ba mpudbopa moCTaBUTh PSiIOM, TO T/1e ObI MbI
HE CTOSJIH, yAAPBI UX OyIyT CIBIIIHBL ogHOoBpemMerto. Ho ecou oqun u3 Hux
MBI ITOCTABUM PsiJIOM C CODOM, a APyTroil OTHECEM Ha 3HAYUTEHLHOE PACCTOsI-
HUe, TO B ODIEM COBIIaJeHNe YIApOB yake Habromarbes He Oyaer. CoorBer-
CTBEHHbBIE yapbl BTOPOro mpubopa OyAyT JOCTUraTh HAIIEro yXa MO3JHEe.
IlepBoiit ymap ero OyzeT ciegoBaTh HEMOCPEICTBEHHO 33 MEPBBIM YIAPOM
npubopa, OKOJI0 KOTOPOTO MbI CTOMM H T. 1. Jlejiasi pacCcTOssHIe MeXK1y [pH-
Gopamu errie 60JIbIIe, MOXKHO JOCTHYh TOT'O, YTO CHOBA, HACTYIIAT COBIIAJIEHUE
yaapos. IlepBbiit yaap oaHOro OyIeT COBIAJATh CO BTOPBIM YIAPOM JIPYTO-
ro, BTOPO# ¢ TPETbUM U T.A. ZICHO, 9TO eciiv MPUOOPLI OTOUBAIOT HECATHIE
JIOTA CEKYHJI U €CJIU MBI 3HAEM PACCTOsIHUE, Ha KOTOPOE OHU IOJI?KHBI OBITH
yIAJIEHbI APYT OT APYTra, 9TOOBI HACTYIIUJIO IEPBOE COBIIAIEHUE YIaPOB, MbI
3HAEM IIyTh, KOTOPBIA IPOXOAUT 3BYK 33 OJIHY HAECSATYIO IOJI0 CEKYHJIbI.

Ilepen mamu 371€Ch sBJIEHUE, BCTPEUAIONIEECs ITOBOJBHO dYacTo. Ka-
Kas-HUOY/Ib MBICJIb C BEJIUKUM TPYIOM PA3BUBAETCS B TEUYEHHE CTOJIETH,
HO, Pa3 Pa3BUBIIKCH, OHA CTAHOBUTCs, TAK CKA3aTh, BECbMA ILJIOIOBUTOM.
OH& IIPOHUKAET IMOBCIOAY, HE NCKJIIOYad U TaKUX I'OJIOB, B KOTOPBIX OHa HU-
KOI'JIa pa3BUThCs HE MOrJia 6bl. OHA CTAHOBUTCS MPSMO HEMCKOPEHUMOIA.

OrnpeiesieHne CKOPOCTH CBETAa — HE €JMHCTBEHHBIN CIydail, B KOTOPOM
HeHOCpe,D,CTBeHHOQ BOCIIpUATHE HAIIUX YYBCTB CTaAHOBHUTCA CJIIMIIKOM MeEI-
JIMTEJIBHBIM ¥ HEIIOBOPOTJ/INBBIM. CaMoe O6bI‘{HO€ CpeacCTBO JAJId U3YYIEHUA
CJIUIIKOM OBICTPBIX IIPOIECCOB HENOCPEICTBEHHBIM HAOJIIOJIEHUEM 3aKJII0-
YaeTcsi B TOM, YTO YCTAHABIUBAETCS B3aUMOJIEHCTBUE MEXKJIy MPOIECCAMH,
MTOJIEXKAIIMMY UCCIEJOBAHUIO, U APYTUMHU IIPOIECCAMH, KOTOPbIE HAM YK€
3HAaKOMBI M IIOJJal0TCA CPaBHEHHIO C TEMH B OTHOIIIEHUN cBoeit CKOPOCTH.
Pe3ynabrar B GONBIIUHCTBE CIy9YaeB MOIYYAETCS BEChbMa HATVISAHBIA U 1a-
€T BO3MOKHOCTb JIEJIaTh 3aKJIOUEHUs O TOM, KaK IPOUCXOIAT HEU3BECTHbIE
[IOK& IIPOIIECCHI.

CKOpOCTh PaCIpOCTPAHEHUs] SJIEKTPUIECTBA OINPEIETUTh HEmoCPeI-
CTBEHHBIM HabJIr0eHneM HeBO3MOXKHO. Ho Yumcemon monbitascs onpee-
JINTH €ee, Hab/IIoJas JEKTPUYECKYI0 MCKPY B 3€pKajie, BPAIIAIOMEMCs C
OTrPOMHOM, HO U3BECTHON CKOPOCTHIO.

Korza Mbl paszmaxuBaeMm B3aJ M BIEpEI KAKUM-HUOYIb CTEPIKHEM, TO
OJIHOT'O HEITOCPEICTBEHHOI0 HAOIIOIEHNsT HEIOCTATOYHO, YTOOBI OIPEIEIUTD,
KaKOM CKOPOCTBIO OH 00J1a1aeT B KaxK10i1 Touke ceoero myTu. Ho 6ymem pac-
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CMAaTpUBATh Halll CTEPXKEHb CKBO3b OTBEPCTHUA, PACIIOJIOZKEHHBIE
10 KpasM OBICTPO BPAIAIOMIEroCsa AUCKa. Mbl BUINM TOTIA, IBH-
)KyHlHﬁCH CTEPZKEHDb TOJIbKO B OIIPEAEJICHHBIX ITOJIO?KEHUAX, KO aa
OTBEPCTHUE TPOXOJUT MEPeJI HAIINM [JIa30M.

Ornenbibie 06pa3bl CTEPIKHS OCTAIOTCA HA HEKOTOPOE BPEMS
B T1a3y. HaMm Kaskercsi, 9TO MbI BUJMM HECKOIBKO CTEpIKHEH (CM.
pucyHok 18). Eciin orBepcTHsi B IUCKE PACIIONOKEHBI HA PABHOM
PACCTOSTHUY JPYT OT JPYTa U JUCK BPAIIAETCS PABHOMEPHO, TO MbI
ACHO BUOAUM, YTO OT a A0 b Halll CTEP>KEHb OBUXKETCA MEIOJICHHO,

ot b 110 ¢ 6pICcTpEE, OT ¢ 10 d ere ObICTpee U BCero ObIcTpee
— or d 110 e.

ab ¢ f . Bopsinasi crpys, BbITEKAIOMas U3 KAKOIO-HUOYb CO-
CyJla, KasKeTCd COBEPIIEHHO CIIOKOMHONH M PaBHOMEDPHOM.
Ecnu ke, onHaxo, ee MTHOBEHHO OCBETUTH B TEMHOTE JI€K-
TPUYIECKON MCKPOIl, TO MBI BUJIUM, UTO CTPYsI COCTOUT U3
OTIEJbHBIX Kamnesab. Tak KaK OHU KamaioT ObICTPO, TO OT-
Puc. 18 JenbHbIe 00pa3bl WX CJMBAIOTCS W CTPYS MPEICTABJISET-
cs1 HEMPEPBIBHOM. PaccMOTpuM 3Ty CTPyIo depe3 Bpalao-
muiicss AUCK. 3aCTaBUM TOT AUCK BPAIIATHCS C TAKOM OBICTPOTOM, ITOOBI
B TO BpEMsi, KOTJIa BTOPOE OTBEPCTHE BCTAHET HA MECTO MEPBOro, W MepBast
KaIlJis CTAHOBUJIACH HA MECTO BTOPO#i, BTOpAas HA MECTO TpeTbeil u T. 1. Mbl
YBUJIUM TOT/IA KAl BCEe HA OJHOM ¥ TOM Ke Mecte. Ctpyst OyJeT npeacras-
JIATHCA HeHOﬂBH)KHOﬁ. ECJII/I 7K€ Mbl CTaHEeM BpalllaTb Halll JUCK HECKOJIbKO
MeJIJIeHHee, TO B TO BpeMsi KOI/Ia BTOPOe OTBEPCTUE CTAHET HA MECTO TIePBO-
ro, nepBas Kalist yrnaJeT HeCKOJIbKO HUYKe BTOPOi, BTOPast HECKOJIBKO HUKE
Tperbeil u T. 1. Uepes KaxkIoe MOCJIeAyIolee OTBepCTHe Mbl Oy/1eM BUIETD
KAILTI0O HECKOJILKO HUKe. Bymer Ka3aTbCs, 9TO CTPYsl MEJJIEHHO Te4eT BHU3.
Ho naunem Beprers auck ObicTpee. B aToMm ciaydae, MoKa BTO-
(1 Poe OTBepCTHE CTaHET Ha MECTO MEPBOTO, ePBas KaIlJIs ellle MOKeT
()2 He goiiTm 1O BTOPOrO MECTa, U MbI HAHIEM €€ HECKOJILKO BBIIIE,
(O3 Bropyio HECKOIbKO Bbille TpeTheil u T. 1. Uepes KazKioe moCIey-
O4 o1miee OTBepCTre Mbl YBUANUM KallJIlO HECKOJIBKO BBIIIIE. HOJIy‘H/ITCH
O5  rakoit BHI, OyATO ObI CTPYsl T€UeT BBEPX, OYATO KAILJIN TOAHUMA-

I0TCSI U3 HUXKHErO COCYJa B BEPXHUIA.

Bui BusinTe, Kak pusrvKa CTAaHOBUTCS BCe Oosiee u 6ojiee crpaiii-
Hoii. CKOpO HacTaHeT MOMEHT, Korjaa ¢busuka OyIeT B COCTOSHUU UTPATh
poJsib paka B MOPUHCKOM 03epe, B CTOJIb YKACHBIX Y€PTaX OMHUCAHHYIO I10-
sroM Konuwiom B CIEIYIONIEM CTUXOTBOPEHUH.

Puc. 19
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Der grosse Krebs im Mohriner See.
Von Kopisch.

Die Stadt Mohrin hat immer acht,

Guckt in den See bei Tag und Nacht:

Kein gutes Christenkind erlebt’s,

Dass los sich reisst der grosse Krebs!

Er ist im See mit Ketten geschlossen unten an,
Weil er dem danzen Lande Verderben bringen kann!

Man sagt: er ist viel Meilen gross

Und wend’t sich oft, und kommt er los,

So wihrt’s nicht lang, er kommt ans Land,

Thm leistet keiner Widerstand:

Und weil das Riickwirtsgehen bei Krebsen alter Brauch,
So muss dann alles mit ihm zuriicke gehen auch.

Das wird ein Riickwértsgehen sein!

Steckt einer was ins Maul hinein,

So kehrt der Bissen, vor dem Kopf,

Zuriick zum Teller und zum Topf!

Das Brot wird wieder zu Mehle, das Mehl wird wieder zu Korn —
Und alles hat beim Gehen den Riicken dann von vorn.

Der Balken 16st sich aus dem Haus

Und rauscht als Baum zum Wald hinaus;

Der Baum kriecht wieder in den Keim,

Der Ziegelstein wird wieder Leim,

Der Ochse wird zum Kalbe, das Kalb geht nach der Kuh,
Die Kuh wird auch zum Kalbe, so geht es immer zu!

Zur Blume kehrt zuriick das Wachs,

Das Hemd am Leibe wird zu Flachs,

Der Flachs wird wieder blauer Lein

Und kriecht dann in den Acker ein.

Man sagt beim Biirgermeister zuerst die Not beginnt,
Der wird vor allen Leuten zuerst ein Péppelkind.

Dann muss der edle Rat daran,
Der wohlgewitzte Schreiber dann;
Die erbgesess’ne Biirgerschaft
Verliert gemach die Biirgerkraft.



52 Trasa 5

Der Rektor in der Schule wird wie ein Schiilerlein,
Kurz eines nach dem andern wird Kind und dumm und klein.

Und alles kehrt im Erdenschoss

Zuriick zu Adams Erdenkloss.

Am lingsten hilt, was Fliigel hat;

Doch wird zuletzt auch dieses matt:

Die Henne wird zum Kiichlein, das Kiichlein kriecht ins Ei,
Das schligt der grosse Krebs dann mit seinem Schwanz entzwei!

Zum Gliicke kommt’s wohl nie so weit!

Noch bliiht die Welt in Frohlichkeit:

Die Obrigkeit hat wacker acht,

Dass sich der Krebs nicht locker macht;

Auch fiir dies arme Liedchen wéir’das ein schlechtes Gliick:
Es lief vom Mund der Leute ins Tintenfass zuriick.!

Paspemniure MHe HECKOJIBKO 3aMeduaHwuii 0OIero xapakrepa. Bol 3ame-
TUJIA YK€, ITO LEJBI Psifl AllllapATOB, CIYKAIIUX [JIs PA3IUIHDBIX LeJel,

1 o
Benukuit pak B Mopuackom o3zepe.

CruxorBopenue Konuwa.

T'opox Mopus Bcerga HacTopoxke, HabJ/II01a€T 33 03ePOM | JE€Hb U HOYb: He Aait Bor Hu-
KOMY JIOKHTb, 4T00 BBIpBaJICs BesnKuil pak! IlensiMu OH NIpUKOBaH KO JHY 03epa, IOTOMY
YTO OH I'po3uT rubesnbio Bcei crpaue! ['0OBOpsiT: OH BEJMYMHON BO MHOIO MHJIb U YaCTO
IIOBOpAYUBaACTCA. CTOI/IT €My OTOpPBAaTbhbCA U OH CKOPO ABUTCA Ha 3€MJIIO U TOr'/la HUKTO U
HUYTO €My IIPOTHBOCTOATH HE CMOXKET; a TaK KaK PaKH C OJAaBHUX IIOD IATATCA HA3ad —
V2K TAKOB CTAPUHHBIH UX 00bI49aii! — TO M BCe JOJIKHO C HUM IIATHTCS Ha3ajg. To-to Gyger
nBmkenne BcuATh! Ecau k1o Bo3bMer uT0-1u60 B POT, KYCOK IIOBEPHETCS OTO PTA K Ta-
pesike, a TaM u B ropuiok! Xie6 CHOBa IpeBPaTUTCS B MKy, MyKa B IIIIEHHUILy U BCe Oymer
JBUTATHCS 3a/0M Harepe . CTpoOnu/ia OCTaBsAT CBOM JOMA U, IPEBPATUBIIUCEH B JI€PEBbSI, C
IIyMOM JBHUHYTCS B JIEC; J€PEBO CIIOI3ET B 3€MJIIO, CHOBA CTAHET POCTKOM, KHPIHY CHOBA
CTaHeT FJTI/IHOﬁ, BOJI IPEBPATUTCA B T€JIEHKa, TEJECHOK IBUHETCA K KOPOBE€, HO U Ta CTaHET
TeJIEHKOM U T. 1. U T. 1.! CoGpaHHbIN BOCK BEDHETCH K I[BETKY, pybaxa CHOBA CTAHET JIbHOM,
JIEH CHOBA CTAHET JIbHAHBIM CEMEHeM, M CIIOJI3eT B paclaxaHHYIO namHio. ['oBopsar, 6emga
IIOCTUTHET IpeXKJe BCero OyproMUCTpa: OH PAHbBIIE BCEX NIPEBPATUTCA B MAJIOr0 pebeHKa.
3areM HacTaHET OvYepenb OJArOPOAHOIO COBETHHKA, 33 HUM OYepelb OCTPOYMIA-IIHCAPS;
MaJIo-IIOMaJIy POJOBOE MEIIAHCTBO OyJeT TepATh CBOe 3HadeHwe U cuiry. CaM IHPEKTOp
MIKOJIBI CTAHET He OOJIbIe CaMOr0 MaJoro Yy4eHuka. OILHI/IM CJIOBOM, BC€ OAWH 3a APYTUM
CTaHYT A€TbMHU U IVIYIIBIMA U MAJIBIMHU. U Bce BepHETCA K MHUDPY A/:[aMa. ,Z[OJII)LHG BCeX
IPOJIEPKATCS TBAPH, UMEIOIHEe KPbLIbsi. B KOHIle KOHIIOB, OJHAKO, JOUJET OYepesb U 10
HHUX: KYPHUIlA CTAHET IBIIIJIEHKOM, IBIIIJIEHOK IOJIE3eT B SHI0, KOTOPOE Pa300heT CBOUM
XBOCTOM BeJiMKHU pak. K cuacTbio, ge0 HEKOrga Tak gajgeko He 3axoxut! [Ipousera-
eT ellle HAIl MUP Ha PAJOCTh HaM: HAYaJIbCTBO 30PKO CIEIUT 33 TeM, UTOOBI pak Iemeit
HE PA30pPBAJI; JaXKe JJIsd ITON MECEHKU OBbLIO OBl TOra IJIOXO IeJI0: OHA C yCT YHTATEJIs
cOexxasia OBl B YePHUJIBHUAILYY OOPATHO.
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9aCTO MMEIOT B CBOEI OCHOBE OMH U TOT Ke npuHiuil. Hepeako TakumM mpuH-
ITUIIOM ABJIAETCA IMMOYTHU HEYJIOBUMAad, HO BECbMa IJIOAOTBOPHAA WOed, TIPpU-
BOJAIIAA KO BCAKOTO POJA YCOBEPIIEHCTBOBAHUAM B 00aCTH (DU3NIECKON
TEXHUKHU. 3JECh €0 ODCTOUT TaK Ke, KAK W B OOBIIEHHON MPAKTUYIECKOM
KU3HU.

Koseco testern mpejcraBisieTcss HaM BeIIbIO0 B BBICIIEH CTEIeHU IIPO-
croii u HepaxkHOil. Ho nzobperaresb ero 6bL1, HaBEepHOE, reHreM. BbiTh MO-
JKET, MIPOCTasi CIIYYAMHOCTb 3aCTaBUjIa OOPATUTh BHUMAaHUE HA TO, KaK JIer-
KO IMEPEIBUTATh TAXKECTH, IOIb3ysACh KAKUM-HUOYIh BAJIMKOM, HAIIPUMED,
KPYIVIBIM CTBOJIOM zepeBa. U BOT caesarh OJWH Iar AaJjbliiie, OT IMPOCTOTO,
MTOJIKJIAIBIBAEMOrO IO IIPEIMET BAJIUKA K BAJIMKY YKPEILIEHHOMY, K KOJIECY,
O4Y€Hb JIET'KO. O,Z[HaKO ZKe 9TO IpeacTaBadeTCda CTOJb JIETKUM HaM, C IE€TCTBa
3HAKOMBIM C KOJIECOM. HO npeacTaBuM ce691 B IIOJIOZKEHUHU Y€JIOBEKa, KOTO-
Pblil HUKOTJ[a HE BHIE KOJIECA, KOTOPBIA JI0/2KEH BIIEPBbIe N300pECTU ero.
MpbI IOYyBCTBYEM TOI'IA, KAKUX 9TO CTOWJIO TPYyA0B. [loxkayit, Ham mpuier-
Csl YCOMHUTBCSI B TOM, JIEHCTBUTEILHO JIH 3TO OBLIO JEJIOM OIHOTO Ye/I0BEKa,
Wi, OBITH MOYKET, HYKHbI ObLIA CTOJIETHS JIJIsi TOTO, YTOOBI U3 BAaJIUKa 00-
Pa30BaJjIOCh IEPBOE KOJIECO.

Tex mBurareseit mporpecca, KOTOpbIE IIOCTPOUIH IIEPBOE KOJIECO, HE Ha-
3bIBACT HUKaKad UCTOPHUA, OHU 2KUJIU 33400 JO0 UCTOPUYECKOI'O BPEMEHH.
Hukakast akageMust He HarparkKJaaJja ux, HUKAKOoe OOIIECTBO He BHIOMPAJIO UX
B CBOM mOueTHbe 4jieHbl. OHM ITPOJOIKAIOT XKUTh JIWIIb B BEJIUKOJIEITHBIX
pesyibTaTax ux OJaroTBOpHON JesresbHOCTH. OTHUMUTE y HAC KOJIECO, U
eaBa JIK MHOroe COXpaHHUTCA OT BCEN TeXHUKU U UHAYCTPUHU HOBOI'O BpeMe-
Hu. Vcue3Her Bce: OT CAMONPSIKY 0 NPSIAJIBHU C TAPOBBIMU MAITUHAMH,
OT TOKAPHOI'O CTAHKA, 10 MIPOKATHON MAIIMHBI, OT IPOCTON TaYKK 10 MOE311a
2KeJIe3HOI OPpOTH — BCE CTHHUET.

Takoe ke 3HaUeHnE UMEET KOJIECO U B HayKe. BpaiarepHbie ammapa-
ThI, KaK MPOCTeHiIee CPeJCTBO BhI3BATH OBICTPOE IBUKEHME 0e3 ImepeMeHbl
MECTa, UTPAIOT POJIb BO BCEX oraenax dusuku. Bl 3HaeTe Bpararommecs
3epkasia Yumcmona, 3ybdaroe Komeco Duso, BpalIaIoNnecs, CHAOKEeHHbIE
orBepcrusiMu qucku Ilaamo u T. 1. Bee 9Tu anmapaThl MOCTPOEHBI B CYIITHO-
CTH TI0 OZHOMY ¥ TOMY 2kKe npunnuiny. OHM OTJIUYAIOTCA IPYr OT APYra He
6oJIbIIIe, YeM 110 HA3HAYEHUIO CBOEMY IOJI?KHBI OTJIMYATHCS OJUH OT APYTOro
KapMaHHbBIM HOXK, HOXK aHATOMAa WJIM BUHOrpaJapckuil HOXK. [louTtm TO xe
caMoO€e MOXKHO CKa3aTh U OTHOCHUTEJIHLHO BHHTA.

Bam y»ke siCHO, s HaJEIOCh, YTO HOBBIE HIEM BO3HUKAIOT HE BIPYT.
1 upesiMm Hy>KHO BpeMsi, 9TOOBI IPOM3PACTATH U PACIBECTH, YTOOBI PA3BUTH-
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csl, MOAOOHO KAXKIIOMY CYIIECTBY IPHUPOIBLI: BEIb YEIOBEK CO BCEM CBOUM
MBIIIIJICHUEM TO2K€ ABJIACTCA 9aCTBIO IIPUPOIADbI.

MezjienHo, TOCTEIEHHO, C TPYAOM IIPE0OPA30BBIBAETCS OJHA MBICTH B
JPYTIYI0, KaK, MO BCeil BEPOATHOCTH, COBEPIIAETCS IOCTENEHHbBIN MePexo/]
OHOTO YKUBOTHOTO BUJA B APyroi. MHOTO nieil mosiBaseTcsi OHOBPEMEHHO.
Onu BexnyT cBOIO 60PBHOY 3a CyNIECTBOBAHUE HE WHAYE, YEM MXTHO3ABD WJIM
JIOIIA/Ib.

HemHorue BBDRKHBAIOT, 4TOOBI 3aTeM OBICTPO PACIPOCTPAHUTHCS II0
BCeM 00JIaCTsAM 3HAHUMN, CHOBA PA3BUBATHCH, NEJIUTHCA U CHOBA HAYATh ODOPb-
Oy 3a cBoe cymutectBoBanue. [Iogo6HO TOMY, KAK JTABHO BBHIPOAUBIIWIACS KU~
BOTHBII BUJI, IIPEJICTABUTE/Ib KAKON-HUOY/Ib MIPOIILJION STIOXU COXPAHSIETCS B
HEKOTOPDBIX INIYXUX MECTHOCTAX, I'/Ie OH 3allUIIECH OT HallaJeHUA BparoB, TaK
MBI HaXOOUM JaBHO M3KUTHIE, IPEOIOJEHHBbIC UIeH, KOTOPhIE IIPOI0JIZKAIOT
JKUThH €Il B TOJIOBAaX HEKOTOPBIX Jitoeil. KTo BHMMAaTE/IbHO HAOIIOAAET Cce-
0s1, TOT JOJI2KEH TPU3HATH, YTO UJEU CTOJb YK€ YIOPHO OOpATCs 3a CBOE
CYIIIECTBOBAHME, KaK U KUBOTHbIE. KTO CTaHeT OTPHUIIATH, UTO KOE-KaKue
[IPEO/I0JIEHHBIE YK€ BO33PEHU JIOJT0 TPOJIOJIKAIOT €Ille THE3IUTHCSA B TJIy-
XHUX YTOJIKAX MO3Ta, HE PEIIasiCh BLICTYIIUTH BIIEPE B CTPOMHBINA P ACHBIX
uneii? Kakoil ucciemgoBareib He 3HAET, YTO B IPOLECCE PA3BUTHS €0 HIei
€My MPUXOJIUTCS BECTH KeCTOYaiIyo 60pb0y ¢ camum coboit?

C HO,JO6HI;>IMI/I 2Ke dBJICHUAMHN €CTECTBOUCIIBITATE/Ib CTAJIKUBAETCA IIO-
BCIOZY, B BEIIaX CAMbIX HE3HAYUTE/HHBIX. VICTBIM eCcTecTBOUCIBITATENh 3a-
HAMAeTCsT HaOJIIOIEHUEeM IPUPOABI MTOBCIOAY, Jake Ha MPOTYJIKe, JarKe Ha
OIHOMN U3 OKUBJIEHHEHINX yJsnll Topoaa. Ecu OH He CIUIIKOM y4YeHbId, OH
3aMevaeT, YTO HEKOTOpbIe By, HAIPUMED, JAMCKUE IILIAIbI, T0/IBepXKe-
HbI u3MeHeHusiM. CHenuaibHO s 9TUM IPeIMEeTOM He 3aHUMAJICs, HO OIHO S
[IOMHIO: YTO OfHA (pOpMa MOCTENEHHO MePeXoauT B Apyryio. Korma-To HO-
CUJIN IIJIAINBI C ITUPOKUMU ITOJISAMUA. I/I FJ'[y6OKO IO, HUM CKPBITO 6bIJIO JINIIO
KpAaCaBUIIbI, €/IBA BUJIHOE B TejecKor. Ho mos cTaHOBUINCH BCEe KOPOUe U
[IJISATIA BCE CYKUBAJIACH, IIPEBPAINAsCh B UPOHUIO HAJ, MLIANON. 3aTO Ha/I
Hell cTajia BBIPACTATh OIPOMHAs KPBIIIA, U OAWH ['0CIIOAb TOHKO BEIAET, 10
KaKHUX pa3MepoB 3TO joiaer. JTaMCcKue MIIsmbl, 9T0 0ab0IKH, pa3sHoobpa3ue
dOpM KOTOPBIX 4acTO OBIBAET OCHOBAHO TOJILKO HA TOM, YTO KaKOH-HUOY /b
HEOOJIBIIION HAPOCT HA KPBLIbIX Y OJHOTO U3 POACTBEHHBIX BHUJOB PA3BUBA-
ercsi B OOJIBIIYIO OTIENbHYIO OO KpbLia. U nmpupoma nMeer CBOM MOJIBI,
HO OHHU CYHIECTBYIOT CTOJETHs. ¥I MOT ObI MPUBECTH B JI0KA3ATEILCTBO ITOM
MBIC/IU €llle KOe-KaKO¥ IMpUMepP, HAlpuMep, PAacCKa3aTh O MPOUCXOXKIECHUU
dpaka, ecu Obl s He HOSLICS, UTO MOsi OOJITOBHSI CJIMIIIKOM YK HACKYYHUT.
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Wrak, Mbl TO3HAKOMUJINCEH C OTHUM OTPBHIBKOM U3 UCTOPUU HAYKH. deMmy
ke oH Hayuwst Hac? Takas MajleHbKasi, HUITOXKHAs, MOKHO CKa3aTh, 3372~
49a, KAK M3MEPEHWEe CKOPOCTU CBETa, a HaJ PEIIeHWeM ee MPHUIIIOChH Pabo-
TaTh HECKOJIBKO crojeruii! Tpu caMbIX BBITAIOIINXCS €CTECTBOUCIBITATES,
nranbsaern [ aaunet, naraanua Pemep u dpaniy3 Puso yecTHO pa3meanan
Mexkay coboit ator Tpya. U To ke camoe MpoWCXOAuT NpU perieHnn Hec-
YUCJIEHHOT'O MHOYKECTBA JIPYTUX BOMPOCOB. MHOIO IBETKOB MBICIH JOJIKHBI
YBSIHYTH, HE paclBerasi, Mpexje YeM paciBeTeT OAuH. Baymaemcs B 3TO,
1 MBI TOJIBKO TOI'JIa noiiMeM BIIOJIHE NIpaBAUBbIE, HO MaJIO yTEHINTEIbHbIE
CJIOBA: «MHOT'O 3BAHHBIX, HO MAJIO N30OPAHHBIX>.

1 06 srom cBugeTenbCTByeT Kaxkaas crpanuna ucropuu! Ho cnpasen-
JiBa, i ucropus?! JIefCTBUTEIHLHO JIH TOJBKO Te SIBJISIOTCH W30pAHHBIMMY,
KOro oHa HadbiBaer? JlefcTBUTEILHO JIM HANPACHO YKUJIU U OOPOJIUCH T€,
KOTODBIE HE YAOCTOUJIUCH HATPAJIBI.

4 roroB ycoMHUTBHCST B 3TOM. VI B 3TOM yCOMHHTCS BCAKHEL, KOMY 3Ha-
KOMBI MyYHTeJbHBIE MBICJIU OECCOHHBIX HOUYEH, KOTOPBIE, YaCTO OCTABASIChH
JI0JITO DECTITIOMHBIME, B KOHIIE KOHIIOB BEIyT BCe XKe K Ien. Hu omna MbIcib
He ObLIa 3/71eCh HAIPACHOH, & KaXK1asl, JayKe caMast HUGTOXKHAs, 1axKe JIOK-
Hasi, JayKe caMasi HeIJIOJOTBOPHAs, KaK Oy/ITO pacuuIaja IIyTh CJIeLyIO-
e, mIoa0TBOpHOM. Kak B MBINLIEHHN OTAEIHHOTO YeJI0BEKA HET HUYEro,
qTO 6bIJIO 6bI HaIllpaCHO, TaK HET 3TOI'O U B MBIIIJICHUA ‘{eJIOBe‘{eCTBa!

Taauneti XoTeT N3MEPUTH CKOPOCTH cBeTa. EMy nmpuinioch coifTu B Mo-
TUJTy, HEe BBIIOJHUB 9TOT0, HO OH, 110 KpaitHeil Mepe, Hames pOHAPD, C TOMO-
IO KOTOPOI'O 3TO YAAJOCh CIAEeJaTh ero npeeMuuky. U s mmero, mosromy,
MIPaBO YTBEPKJIATH, YTO BCE MBI, €CJU TOJHKO ITOTO XOTUM, PADOTAEM HA/I
JeJ0oM KyJbTyphI Oyayiiero. Bymgem, mosromy, Bce paboTarh KakK CJIEIyeT, U
MBI Bce OyJieM 3BaHHbIe, BCe N30paHHbIe.
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,Z[.Hﬂ Yero 4eJIOBEKY JABa riaszal

st wero 4esioBeKy ABa riiasa’l

st Toro, 9To0ObI He ObLIa HAPYIIEHA TPEKPACHAS CUMMETPHST JIUIa, —
OTBETUJI Obl, MOXKET ObITh, XyJIOKHUK. [Jist TOro, 9T00hI BTOPOIi IJ1a3 MOT
CJIY?KUT 3aMEHOM, ecyii Oy/1eT TTOTepsiH MePBbIif, — CKayKeT SKOHOMUCT. Jljis
TOro, YTOOBI MBI ABYMs IVIa3aMU MOTJIM ILJIAKATH HAJ, TPEXaMU MUpA, —
ckaxker xaHxka. He crpanno jm 310? Ho ecyiv 661 BbI 00paTUIINCh C ITHM
BOIIPOCOM K KaKOMY-HHOY/Ib €CTeCTBOUCIIBITATEIIO, Bbl MOTJIN ObI CYECTH 33
cyacThbe, ecyi Obl BbI OTJIEJIAINCh OJHUM CTpaxoMm. VI3BuHWTE MeHs, Cyma-
PbIHS, CKa3aJ Obl OH CTPOro, YeJIOBEK BOBCE HE 00JIa1aeT CBOMMHE IJIA3aMU
1T KAKOM-HUOY/ b [eJIN; IPUPOIA HE YeJIOBEK M IIOTOMY HE TaK OPAMHAPHA,
9T00OBI 3AHUMATHLCS MPECIeI0BaHneM Kakux-1o nejeit. Ho 9o eme wudero!
¢l 3naBas oHOTO MIpodeccopa, KOTOPDIH € y?KaCOM 3aTHIKAJI POT CBOMM yte-
HUKAaM, KOTJIa OHU TNBITAJUCH CTABUTH TAKON HEHAYYHBII BOIIPOC.

Crpocure errie TOJIbKO YeJIOBEKa TePIUMOTro, cipocute Merst. CobcTBeH-
HO T'OBODSI, I HE 3HAIO0 B TOYHOCTH, /IJIsl Y€ro y YeJIOBEKa JBa ra3a, HO OT9a-
CTH, MHE KayKeTCsl, U JIJIsI TOr0, YTOOBI s MOT BUJETD BacC 37eChb 1 beceaoBaTh
C BaMH HA 3Ty IPEKPACHYIO TEMY.

Bor Bl cHOBa yibibaerech HenoBepumBo. Ho Beap 310 omwH U3 TEX
BOIIPOCOB, HA KOTOPBIH HE JAJyT OTBET U CTO MYAPEIOB, CODPAHHBIX BMeE-
cre. BoiciymaB 10 cux 1mop msATEPBIX W3 HUX, BbI MPEIIOYIN ObI CJIyIIATh
ocTasibHbIX. [lepBoMy BbI MOTJIM OBI BO3PA3UTD, YTO MbI ObLIN ObI MEHEE Kpa-
CUBBI, €cjTi Obl BBICTYIIAJIU, KAK IUKJIONbBI, BTOPOMY BBl OTBETUJIA ObI, YTO
€CJI CJIEIOBATH €ro TPUHITUILY, TO ObLIO OBI elre Jiydile UMEeTh YeThIPe WJIN
BOCEMD IJIa3 U, CJIEIOBATEIBHO, B 9TOM OTHOIIEHUN MbI CTOMM JAJIEKO 1103a-
¥ [MayKOB; TPETbEMY BbI OTBETUJIA ObI, YTO Bbl HE MMEETe OXOTHI IJIAKATH;
YETBEPTOMY BbI MOIJIM OBbI CKa3aTh, YTO OHO 3AIPEIIEHHEe CTABUTH BOIIPOC
cKopee BO30YKIAeT, YeM yIOBJIETBOPSIET Ballle JIIOOOMBITCTBO, & YTOOBI OT
Me€HsI OTJIEJIAThCsS BbI MOXKETE CKa3aTh, YTO MOE Y/IOBOJILCTBHE HE TAK BaXK-
HO, YTOOBI 9TUM MOXKHO OBLJIO ONPABAATH CYIIECTBOBAHUE JBYX Va3 ¥ BCEX

1 JTexnus, npounTtannas B I'pare B 1866 r.



Has uezo wenosexy dea 2aa3a 57

Jromeii co Bpemen rpexonagerus. Ho pa3 BbI HeZOBOIbLHBI MOMM KPATKUAM U
ACHBIM OTBETOM, TO OTBEYANUTE CAMH 33, IIOCJICACTBUA. BbI BBICTTYIITa€TE OTBET
6ostee ITIMHHBINA 1 OOJIee OCHOBATEIbHBII, HACKOJIBKO 51 MOT'Y €ro JIaTh.

Ho ecrecTBenHo-HayYHas IEPKOBb, KAK MbI BH/JIEJIH, 3aIPEIIAET BOIPOC
& OJId 9ero». qTO6bI OCTaBaTbhbCAd BIIOJIHE IIPAaBOBEPHBLIMHA, MbI IIOCTaBUM, II0-
9TOMY, BOIPOC TaK: YEJOBEK MMEET J[Ba IJ1a3a; U4TO YKe MOXKET YBUAETh OH
JIBYMsI TJIa3aMU, 9€ro He YBUJIET Obl OJHWM.

TTo3BoabTE MPEAIOKUTH BaM HEOOJIbIIYI0 mpory ky! Mbl HaxonuMcesa B
siecy. UTo 3TO TaKOe, YTO TAK BBINOJHO OTJIMYAET JE€HCTBUTEIbHBIN JIEC OT
HAPUCOBAHHOIO, Kak Obl HU BeJUKOJENeH ObLT Obl pucyHok? HUro mejaer
€ro B Takoi Mepe npussekaTesbHbiM? 2KHBOCTD /I KPACOK, PACIIpe/ieieHIe
ceerta u Teau? He 310, g mymaio. MHe KaxKeTcsi, 4T0, HATPOTUB, UMEHHO B
9TOM 2KHBOIIUCH MOILJI& 6])[ O4Y€eHb MHOroe cieJjarTb.

WckycHnast pyka XyJO0XKHUKA MOXKET
JIByMsl TpeMsl IITPUXaMU KHCTH HAOPOCATH
durypy BecbMma miaactuudnyo. Eme 06051b-

IIero MOYKHO JIOCTUYb HPH TOMOIIH JIPY-

rux cpeacts. Pororpaduyeckue pesbedHbe
n300parKeHus: ObIBAIOT HACTOJIBKO TLIACTUY-

HBI, 9TO TaK U KAXKETCs, OYITO MOXKHO OIILy-

aTh BCe BO3BbIMIeHUs u yriybsenus. Ho ox- 5
HOIO XYJOKHHUK HE CMOYKET IMPOU3BECTH C
TOi KUBOCTBHIO, KaKasi HAOJIOIAETCS B TIPH-
pOIe: pa3HUILy MeXKAy OJU3KUM U JAJTEKHM.
B neiicTBuTENIbHOM JIeCy BbI sICHO BHJIWTE, 1
YTO OJIHU JEPEeBbsi TAK OJIM3KM K BaM, UTO
BBl MOXKETE OCSI3aTh WX, TOIJA KaK JIPyrue
TaK JaJIEKHh, YTO BbI ,I[O6paTbCﬂ J0 HHUX HEe
MOKeTe.

Kapruna xyno:xxuuka Henonpuxua. Kap-
THHA 2Ke rHeIt/'ICTBI/ITeJ'H)HOI‘O JieCa U3MEHAEeTCA
npu MaJgieiiieM Haiem JBuxkeHuu. Bor on-
Ha BETKa CIPATAIACh 3a IPYTO#i, & BOT MOKa- Puc. 20
3aJICST CTBOJI, KOTOPBIi /10 CUX TIOP ObLI IpH-

KPBIT IDYTUM.

Paccmorpum 310 aBienue noapobuee. Pagu ynoberBa maM ocranemcst
Ha ajuiee I, I (puc. 20). Cupasa u cieBa siec. Korga Mbl cTOMM B OZHOM
MecTe, HaIpuMep, B I, ToO Mbl BUIAMM, JONYCTUM, B OZHOM HAIIPABJIEHUU TPU

w &

[ —— 1
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nepesa (1, 2, 3), U3 KOTOPBIX KaxK0€, 6osiee OTAAJEHHOE OT HAC, HECKOJIb-
KO 3aKpbITO Gosiee 6m3kuM. 1o Mepe TOro, Kak Mbl IPOJIBUTAEMCsl BIIEpE],
neno mensercsa. Haxomsicy B II, MbI 17151 TOrO, 9TOOBI BUIETH TPETHE JIEpe-
BO (3), HE JOJKHBI HACTOJLKO 060PAYUBATLCS, CKOJIBKO JJIs TOrO, 9TO0BI
YBUIETh BTOpOE siepeBo (2), a ajisg TOro, 4Tobbl YBUAETH ITO IOCIEIHEE,
MBI MEHbIIIE JOJIKHBI 000PAYNBATHCS, Y€M JIJIST TOTO, YTOObI YBHJIETH IEP-
Boe gepeso (1). Takum o6pazom, Kozda 6v, npodeuzaemecs eneped, mo boiee
bauskue K 6am npedmemot kax bydmo boaee omemarom, uem omoaseHHbe, U
mem boavwe, wem onwu baudice ¥ eam. UTO Ke KacaeTcs O9eHb OTIAJCHHBIX
OT BAaC TPEJIMETOB, Ha KOTOPBIE, TPOJBUTAsCh BIEPEI, BaM JOJT0 MPUXO-
IUTCS OCMATPUBATHCS MOYTH B OJHOM W TOM K€ HAIIPABJIEHUHU, TO OHU KaK
OyaTo JBUTAIOTCS BMecTe ¢ BaMu. Tak, CHs B YKEJIE3HOIOPOXKHOM BaroHe,
OBICTPO HECYIIEMCS IO OTPOMHOMY TIOJIIO, BAM KAXKETCsI, YTO JIyHA JBUTACTCS
BCJIE] 32, [TOE3I0M.

Korma MbI BUIUM, 9TO M3-33 XOJMa BBINJISIBIBAIOT BEPXYIIKU JBYX JI€-
PEBBbEB M HAM HEsICHO, KAKOe M3 HHUX OJIMXKe K HaM M KaKOe MaJjibllle, HaM
HETPYIHO 9TO BBISCHUTH. MBI OTXOIMM HECKOJIBKO IIArOB B CTOPOHY, XOTSI
ObI BIIPABO, U KaKasi BEPXYIIKA OIBUHETCsT OOJIee BJIEBO, Ta U Oyaer OJimKe
K HaM. Bosiee Toro, reomerp Mor ObI 1axKe [0 BEJIMYUHE ITOIO OTCTYILIEHUS,
BBIUKMCIUTD PACCTOSHUE, HU Pa3y He NPUOJIM3KUBIIMCH K CAMHUM JIE€PEBbSIM.
Huuro wHOe, KaKk MMEHHO 3TO Hallle HAOJIOAEHNEe, HAYIHO pa3pabOTaHHOE,
AeT BO3MOYKHOCTH U3MEPSATH PACCTOSHUE MEXKIY 3BE3IAMHU.

Urak, na ocrosanuy nepemen, npoucrodawur 8 omrpuearowetics ne-
ped Hamu KapmMuHe, Ko2da Mo nepedeuzaemcs eneped, MONCHO USMEPATNL
PACCTNOAHUE MENHCOY NPEIMEMAMU 8 HAUWEM NOAE 3PEHUSA.

CTporo roBopsi, BOBCE HET HEOOXOJMMOCTHU IEPEIBUTATHCS IJIsT 3TOTO
Brepe. 160 kaxkapiit HabJIr0aTes b COCTOUT COOCTBEHHO U3 IBYX HAOJIIOA~
resieii. YesoBek mMeer aBa riiada. IIpaBblil ry1a3 HAXOAUTCs [IPaBee JIEBOTO.
BctecrBue 3Toro n3obpazkeHue, mojIydarolieecss OT OJHOTO U TOTO ¥Ke Jieca
B IIPABOM | JIEBOM TJIa3y, He OJMHAKOBBI, & pa3jnyHbl. [IpaBblii ria3 BuauT
OGmzKaiiime JIepeBbs CMEIIEHHBIME HECKOJIbKO BJIEBO M IIPUTOM TeM 0OJIb-
e, yeM oHu Osrxke. BoT 9T0oro paszianydnsa JI0CTATOYHO, YTOOBI ONMPEIEIUTD
paccTosHue.

W neiicTBUTEIBHO, BBI JIEFKO MOXKETE YOEIUTHCS B CJIEAYIONIIX (DAKTaX:

1. Korga Bbl cMOTpUTE OIHUM TJ1a30M (3aKpPbIB APYTOH), Balla OLUEHKA
paccTosHuil BeCcbMa HEHaJIexKHA. BaM ¢ TpyIoM, HAIIPUMED, YIACTCs IPOCY-
HYTb MAJIKy CKBO3b IIOACTABIEHHOE KOJIBIIO, & DOIBIIEH 4aCThIO BbI IONAIETE
MHMO KOJIBIA.
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3 4

Puc. 21

2. IIpaBbIM TUyIa30M BBI TOT K€ MPEIMET BUIUTE WHAYE, UEM JIEBBIM.

BozbpmuTe abakyp OT JlaMObI M TIOMECTUTE €ro INpPsAMO IIepes Co-
6oif Ha cToJie, MIMPOKOIl CTOPOHON BHHU3, M pAacCMATpUBaifiTe €ro CBepXy
(cM. puc. 21). Bol BuguTe mpaBbiM TIa30M U300paskeHue 2, a JIEBBIM U300~
paxenue 1. Ecim ke BbI momecTuTe abaXKyp IMHUPOKUM OTBEPCTHEM BBEPX,
TO BBI IIPABLIM [JIA30M YBHUIUTE U300pakeHue 4, a JIeBbIM IJIa30M HU300pa-
xenne 3. [TogoOHbIME HADIIOAEHUAMY 3aHUMAJICS YiKe Fexaud.

3. Hakownerr, BbI 3Ha€TE, YTO €CJIU CMOTPETH 000UMU TTIA3aAMHU, TO PACCTO-
sdHUEe y3HATHh HETPyAHO. OYeBHIHO, CIEIOBATENbHO, YTO IJIs ITOTO HyXKHA,
coBMecTHast pabora 0boux ria3. B mpuBeaeHHOM BBIIIE IPUMEpPE OTBEPCTUS
B U300parkeHnAX 00OUX IJ1a3 KaXKyTCA HaM CMEIIEHHBIMH APYT OTHOCHTEIb-
HO Jpyra, U 3TOr0 CMEMIEHUs [TOCTATOYHO, 9TOObI MBI CUUTAJN OJHO OTBEP-
ctue Oosiee OIUM3KUM, YEM JIPYTOE.

¢l He COMHEBAIOCH, CYJAPBIHU, YTO BaM IIPUXOAMIOCH yIKe CJIBIIIATH
HEMAJIO OYeHb TOHKUX KOMILIMMEHTOB CBOMM IviazaM. OHOrO TOJIBKO BaM
HaBepHOe HUKTO He CKa3aJ — /I3 U He 3HaI0, IOKAXKeTCdA JIM 3TO BaM JIECT-
HBIM — 9YTO B BAIIHUX IJIa3aX, BCE PABHO YEPHBIX JIA, WJIH TOJYObIX, CHIAT
MaJIeHbKHE TeoMeTpPbi!
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Bur augero o6 srom He 3Haere? CoOCTBEHHO rOBOPS, U s1 00 3TOM HHUYE-
ro e 3Ha10. Ho Kak ke 570 MOoxkeT ObITh nHade? XOPOIIO JI Bbl 3HAKOMBI C
reomerpueii? Bol co3naerech, 9To 0odenb maoxo. Ho Kak e BbI € MOMOIIBIO
BallIUX TJIa3 OIpeJiessierTe paccTosHus! BeJpb 9T0 yKe reoMeTprudeckas 3a,/1a-
qal A BbI yMeere ee peniarh, WOO CIOCOOHBI YK€ BbI OIIEHUBATH PACCTOsTHUE.
Ecnu ke BBI He perraere 3TOH 3aJa4u CaM¥, TO ITO, OYEBUIHO, TAHHO Je-
JIAI0OT MaJieHbKWe TeOMeTpbI, CHJAIINE B BAIIMX 1J1a3aX, U IOTOM IIeOTOM
coobmiaioT BaM perienre. He npasna v, joBKue Masbie!

Ho uro mens mpu 3TOM yIauBIIsieT, TAK 3TO TOJIBKO TO, YTO BbI HUYETO
006 sToMm He 3Haere. Ho, MoxKeT ObITh, 1 OHU HUYEro He 3HatoT 0 Bac? Moxker
OBITh, 3TO CTOJb AKKYPATHbIE YNHOBHUKU, KOTOPbIE HUYEM DoJiee He WHTe-
pecytorcs, Kpome cBoero Oiopo. Ho B TakoMm cityuae Ham HETPYIHO HALYTh
TUX TOCIIO/L.

[Tokazkem mpaBomy a3y M300pazkeHne, MMeIOIee BIIOJIHE TaKoH BUJI,
KaKUM abakyp OT JIAMIIbI TIPEJCTABISETCS TPABOMY TJIa3y, a JEBOMY I[JIa3y
MOKaKeM n300parkeHue, UMEIOIIee TAKON BU/I, KAKUM TOT Ke abayKyp Nnpej-
cTaBJsiercs jeBoMy riasy. Ham kaxkercs Torga, 9To Mbl BUJAUM T1epe co0oii
abaxkyp BO Bceil ero pu3nIecKoil TeJIECHOCTH.

Bawm 3uakom 3roT ombiT! KTO MPUBBIK KOCUTH Iia3a, MOXKET BOCIIPO-
U3BECTU €ro 3/eCh Ke Ha (PUrype, pacCMaTpuBas MPABBIM IJIA30M IIPABOE
u3odpakeHue a JieBbiM — JieBoe. VIMeHHO TakuM 00pa3oM ITOT OIBIT OBLT
BIIEPBbIE TPOU3BEAEH Iaauomom B 1834 r. YCOBEPIIEHCTBOBAHUEM €T SIBJIsI-
€TCsi CTePeOCKOoN, n300peTeHHbIil Y UTCTOHOM B 1838 1. 1 mpeobpa3oBaHHbIN
BpbIocTepoM B OYEHDb MOJIE3HBIT U BCeM HaM M3BECTHBIH ammapar!.

C nowmorpio ¢pororpadun MbI MOXKEM, CIEIAB ABa CHUMKA OTHON U TOM
7K€ MECTHOCTH C JBYX PA3HbIX IYHKTOB (COOTBETCTBEHHO JIEBOMY U IIPABOMY
ry1a3y), BOCIIPOU3BECTH B CTEPEOCKOIE sICHOE MMPOCTPAHCTBEHHOE H300parke-
HUE JaJIEKUX MECTHOCTEHU U 3JaHUM.

Ho crepeockon pesnaer erie 60sbine. OH MO3BOISIET BUAETH BEIIH, KO-
TOpbIE B JEHCTBUTEIHHOCTH HHUKOI/IA HE MOIYT OBITH C TAKOil sICHOCTBHIO.
Bam m3BectHO, 4TO eciu, cuas y dororpada, Bel He Oynere coOIIOIATH
HAJIJIEXKAIIEr0 CIOKOMCTBUsI, TO BAlll MOPTPeT OyJeT HAIIOMUHATH HHIYC-
cKOe DOXKeCTBO C HECKOJIbKIME MOJIOBAMU U PYKAMHU, KOTOPBIE B T€X MECTAX,
[Jle OHU KayKyTCsl HAJIOYKEHHBIMH JIPYT HA JAPyra, WHOTJA ObIBAIOT BHIHDI
C OJIMHAKOBOI OTYETJIMBOCTHIO, TAK YTO B PE3YJIHTATE MOXKHO BHUIETH OHO
n3obpazKeHune CKBO3b Jpyroe. Eciau KTo-HUOYIb 10 OKOHYAHUS CEAHCa, ObI-
CTPO OTOUJET B APYTOE MECTO, TO Ha, CHUMKE 33 HUM OYIYT BUIHBI CTOSIINAE

1Brewster, The Stereoscope London, 1856, crp. 18, 19, 56, 57.
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3a HUM TIpeaMeThl. JeI0BEeK CTAHOBUTCH Ipo3padnbiM. Ha 3ToM ocHOBaHA
dororpadus 1yxoB.

W3 s10ro HabIIIOAeHrsT MOXKHO Ce/IaTh BEChbMa MOJIE3HOe TIPUMEHEHNE.
Ecinu crepeockonmuecku cdororpadupoBarh Kakym-HUOYIb MAIIUHY, Ha-
IpAMEp, U BO BpeMd 3TOI omepalnun yJIaJdaTh OOHY €e 4YaCThb 3a JAPYroun
(mpudeM BO BpeMsi ONEPAIMM JIOJKHBI ObITH CIEIAHBbI, KOHEYHO, TEPEPhI-
BbI), TO MOXKHO MOXY4IUTh (GoTorpaduo mpo3padHoil MAIINHbI, B KOTOPOIi
SICHO ObLTM ObI BUJIHBI CKPBIThIE OOBIKHOBEHHO YaCTHU €€, BXOSIINE OJHA B
JIPYTYIO.

Beor Bumure, aro dororpadus menaer ruraHTCKAe yCIexXu, U HaAM IPO-
3uT OOJIbIIast ONACHOCTD, YTO SIBUTCsI KaKOH-HUOY b KOBapHBIi (poTorpad,
KOTOprﬁ CMOZKET CHUMaTh CBOUX HUYEI'O HE ITOA03PEBAIOIINX KJINEHTOB IIPO-
3payvyHbIMU, CO BCEM Te€M, YTO OHU CKPBIBAIOT B CBOEM Cep/ille, CO BCeMU Taii-
HBIMH UX TIOMBICIaMu. Kakoe CIOKOMCTBHE HACTaHeT TOrIa B rocyaapcrse!
Kaxkas 6oraras 100br4a gy Halleil J0CTOCIABHOI moaunuy!

Wrak, coemecmuvim deticmeuem 060ux 24a3 Mol NOZHAEM PACCTNOAHUSA,
a nomomy u Popmot meaa. [103BoJIbTE MHE TOTOJIKOBATH O JIPYTUX €IIe OTHO-
CSIIUXCS CIOJA OIBITAX, KOTOPbIE TIOMOI'YT HAaM MOHSTH HEKOTOPBIE SBJICHUS
U3 UCTOPUU KYJIBTYPHI.

BbI yKe YaCTO CJbIIIaJHu W CaMH 3aMevaJin, ITO 6OJIee OTJaJICHHbIE
MIPEIMETHI [IPEJICTABIIAIOTCS B IEPCIEKTHUBE yMEHbIIEHHBIME. B camMoMm Jese,
BBI JIETKO YOEIUTECh, 9TO BCIO (DUTYPY UEJIOBEKA, HAXOIAMIErOCs B HECKOJIb-
KHX IIarax OT BaC, MOX>KHO 3aKpPbITb OJHHUM IIaJbleM, €CJIH OepPzKaTb €ero
Ha HeOOJIBIIIOM PACCTOSAHMM Iepen riaa3oM. OIHAKO Ke Bbl OOBIKHOBEHHO
HE 3aMeYaere 3TOr0 yMeHbIIeHusi. BaM KaxKeTcsi, HAIlPOTUB, YTO Ye/IOBEKa,
CTOSIIIEr0 CPEIU 3aJibl, Bbl BUIUTE TAKUM K€, KAKUM W BOJIM3U, HEIIOCPEI-
CTBEHHO 1epes; coboit. DTO MOTOMY, UTO IJIa3 Y3HAET PACCTOSHUE U COOOpa3-
HO C 9TUM MPHUJAET JAJeKuM mpeameram Oosbimii pa3mep. [1a3 3naer, Tak
CKa3aTh, O MMEPCIEKTUBHOM yMEHBIIEHUH U He IO3BOJIAET eMy OOMaHBIBATH
cebsi, maxke ecyau ero obJiagaresib HAYEro He 3HaeT 00 ymenbmieHuu. Kro
npoboBaJI PUCOBATH C HATYPBI, TOMY 3HAKOMbBI 3aTPYIHEHHSI, KOTOPbIE CO-
37]4€T 9Ta, CIIOCOOHOCTD IJ1a3a JJIs BOCIPHUSATHS MEePCIeKTUBbI. TOIBKO KOTIa
OIIEHKA PACCTOSHUII CTAHOBUTCS HEHAIEXKHOM, KOra PACCTOSHHUE CJIMIIKOM
BEJIMKO U MCY€3aeT MACHITA0 JJIsi HEr0 WJIM YK€ KOTJA OHO CJIMIIKOM OBICTPO
U3MEHSIETCs, IePCIEKTUBA, CTAHOBUTCS SICHOM.

Korzma Bbl OBICTPO MUNTECH B MOE3/€ YKEJIE3HOM JOPOTH M BHE3AITHO 3a-
MEeYaere Ha KaKOM-TO XOJIME HECKOJIbKO YeJIOBEK, TO OHM YaCTO KayKyTCs
BaM MaJIeHbKAMHU KYKOJKAMH, IIOTOMY YTO ¥ BaC HET MaciuTaba Jijisg paccTo-
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sauusi. KaMHU TIpu BXOZe B TYHHEJIb 3aMETHBIM O0Pa30M yBEJIMYUBAIOTCS,
KOrJa BbE32Kaellb B HETro, U 6bICTpO YMEHBUIAIOTCA, KOTJAa YAaJdenIbCA OT
HETO.

O6a riasza geicTByOT OOBIKHOBEHHO BMecTe. Tak Kak W3BECTHBIE BHIbI
OY€Hb YaCTO IMOBTOPAIOTCA W IIPUBOAAT K COBEPINEHHO CXOAHBIM OICHKAM
pacCTOsiHUS, TO TJIa3a W MPUOOPETAIOT OMpPENeIeHHYI0 CHOPOBKY B UX HC-
ronkoBaHuu. CHOPOBKA 9Ta B KOHIIE KOHI[OB CTAHOBUTCS CTOJIb 3HAYUTEIbHA,
ITO M OJIWH TJIa3 yiKe Oeper Ha cebst 9TO UCTOIKOBAHUE.

[To3BosibTE MHE TIOACHUTDH ITO HA pUMepe. UTO MOXKeT OBITH TPUBBIU-
Hee J1d BaC, YeM KapTHUHA, OTKPBIBAIOIIAACA IIepell BAMU BJIOJIb 3HAKOMOU
yiunbl. KTo He cMoTpesn oboum riiazaMu, TMOJHBIA OXKUJIAHUS, BIOJIb Hee,
crapasich uaMepurhb ee rryoury? Ho BOT BbI IPUXOIUTE HA XY I0KECTBEHHY O
BBICTABKY U HAXOIUTE KAPTHUHY, N300PANKAIONIYI0 TAKYIO YJIHILY. XyI0KHIK
HE MOKAJIEJT JIMHEHKHU JIJIst TOrO, 9TOOBI CAEJIATh MPABUIBHYIO TEPCIIEKTUBY.
FeomeTp B Baiiem JIeBOM IJIa3y JyMaeT: O, 3TO si YK€ BBICIUTHIBAI COTHU
pa3, 37€eCh s 3HAIO OTHOIIEHUST MEYKJTy PA3HOCTSIMU HAW3YCTh. JTO YJIUIA, —
FOBOPHUT OH, — TaM, T/Ie JOMa CTAHOBATCS HIXKE, ee Oojiee OTIAIeHHbINH KO-
Her. ['eomeTp mpaBoro rirasa CIUIIKOM JIEHWB, 9TOOBI HABOJIUTH CIPABKHU Y
CBOEro, OBITH MOYKET, HECKOJILKO BOPHWJIMBOIO KOJIJIETH, U IIOTOMY TOBOPHUT
TO K€ camoe. Ho BAPYT B 9THX UCIIPABHBIX CIy2KAKaX CHOBA MPODYKIAETCs
YyBCTBO O0JITa, OHU IIPOU3BOJAAT BBITYUCJICHHUE U HAXOJAT, YTO BCE TOYKHU Kap-
TUHDBI HAXO/ATCS OT HAX HA PABHOM PACCTOSHWH, T.€. YTO OHU HAPUCOBAHBI
Ha OJ[HOM ITOJIOTHE.

Yemy BbI Tenephb Oyzere Bepurh? ToMy, 94TO TJ1a3a TOBOPUJIU B IIEPBbIi
pa3, Win TOMY, 9TO OHM CKa3aju BO BTOpOi pa3? Eciu Bbl moBepure mep-
BOMY HUX 3aKJIOYEHUIO, TO SICHO YBUJHUTE YJIUILY; €CJIM YK€ BTOPOMY, — TO
BBI HE YBUJUTE HUYEr0, KPOME MOJIOTHA, HA KOTOPOM HAPUCOBAHBI KAKNE-TO
HeNIpaBUJIbHbIE I/I306pa,}KeHI/IH.

Bam kakeTcst myCcTSKOM pacCMOTPETh KAPTUHY U YJIOBUTD €0 TEePCIeK-
TUBY. I/I OJHAKO 2K€ IIPOIIJIN TBICAYC/IETHA, IIPEKIC YeM YeJIOBEYEeCTBO Ha-
Y49uJa0Ch 3TOMY NIYCTAKY, Ja U MHOTHE U3 BaC JOLIJIN 0 3TOI'O JIMIIb 110
BJIANAHUEM BOCIIUTAHUNA.

¢l xopo11o TOMHIO, 9TO B BO3pACTe OKOJIO TPEX JIET BCE PUCYHKHU, B KO-
TOPBIX CODJIIOJAETCS MEPCIIEKTUBA, KA3AJIUCh MHE HCKAXKEHHBIMU N300parKke-
HUSMU MIPEIMETOB. 1 He MOTI' MOHSATH, MOYEMy YKUBOIHUCEI] H300PA3UT CTOJ
Ha, OJTHO CTOPOHE TAaKUM Y3KHM, & Ha JIPYroil — TakuM mupokum. /leficTBu-
TEJIbHBIN CTOJI KaXKeTCsl MHE HA JAJbHEM KOHIIE CTOJIb YK€ ITUPOKUM, KaK U
Ha OJIMYKHEM, TaK KAK MOH IJ1a3 MPOW3BOIUT CBOU BBIYHCIEHUs €3 MOEro Co-
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npeiictBus. Yto Ha n306parKeHne CTOJA HA TIOCKOCTH HETb3sl CMOTPETh, KaK
Ha TIOKPBITYIO KPACKAMH IIJIOCKOCTh, 9TO OHO O3HAYAET CTOJI M JIO2KHO ObITH
MIPEICTABJIEHO MTPOIOJIZKAIONIUMCS BIIyOb, — 9TO ObLI MyCTAK, KOTOPOTO s
HE MTOHUMAaJI.

Ecrbs mauBHbIe s110/11, KOTOPbIE YOUICTBO HA, CIIEHE TPUHUMAIOT 33 Ha-
crosiIee yOUNCTBO U BCAKOE MHUMOE JIEHCTBHUE CINTAIOT PEeAJbHBIM JIefiCTBU-
€M; OHU TOTOBBI BO3MYIIIATHCS U CIIEIIUTh HA TIOMOIIb, KOT/IA BUIAT B THECe
Jofieit mpuTecHsieMbix. HekoTopbie 2Ke, HATPOTHB, HE MOIYT 3a0bITh, YTO
JlepeBbs Ha CileHe — TOJbKO gekoparuu, yro Puuapns III — sto akrep M.,
KOTOPOI'O OHM y K€ He pa3 Bcrpedasu B obimecrBe. O6e OmmOKYM OJUHAKOBO
BEJIUKH.

s Toro 9To0BI MMETh TPABUJIBHBIN B3IJIAM HA IPAMy W HA KapTH-
HY, Hy?KHO 3HaTbh, 4TO Ta W JApyrasd — He JeUCTBUTEJIbHOCTb, HO O3HAYAIOT
" Koe-4To meiicTButesbHoe. [Iag 3roro Tpedyercsi, YTOObI BHYTPEHHSS Y-
XOBHAsl KMU3HBb NMPeobIajalia 10 W3BECTHON CTENeHW HaJl *KU3HBIO UyBCTB,
4TOOBI MIEepBasi He YHUYTOXKAJIACH HEIOCPEJACTBEHHBIM BliedaTiaenuem. s
9TOro Tpebyercss M3BecTHAs CBOOO/IA B ONPEJEJIEHUU CBOEH TOYKW 3DEHWUSI,
M3BECTHBIN IOMOD, CKa3aJ Obl 1, KOTOPOI'O COBCEM HET y peOEHKA U Y HAPOOB
MOJIOJTBIX.

Paccmorpum HECKOIBKO ncTOprdeckux GpakToB. Mou ucciieoBanus He
6y,ﬂ,yT O4Y€Hb YK OCHOBATEJIbHbBIMH, A HE€ HAYHY C KaMEHHOI'O BEKa, XOTA
U OT ITOU SMOXM Yy HAC COXPAHHJINCH PUCYHKH, BECbMA OPUTMHAJIbHBIE B
NepcreKTruBe.

O6parumMcs Jiydiie K TPOOHMALIAM U PA3BAIUHAM XPAMOB APEBHUX €THII-
TaH. Becuncienubie penbedbl UX U BEJTUKOJEIHBIE KPACKH COXPAHUJINACH
HA TPOTsKEHUU Thicsuesernit. [lepen HAIMMU Ty1a3aMy BBHIPHUCOBBIBAETCS
371eCh KpPacuBasi ¥ pa3zHooOpa3Has KU3Hb. Mbl HAXOAUM ETUITSH BO BCEX
MTOJIOXKEHUSIX U YCJIOBUAX KU3HHU. UTO cpa3y »Ke Opocaercs B Ijia3 — 3TO
MBSIIECTBO XY/I0KECTBEHHOW TeXHUKU. KOHTYDBI B BBICIIIEH CTENEHN HEXKHBI
u Touku. Ho psAmoM ¢ HUMHU MBI HAXOJIUM HECKOJIBKO TPYDO-SIPKUX KPACOK,
6e3 BCAKOI cMecu u nepexoja. TeHu orcyTcTByer coBepieHHO. [linockocTn
3aKpallleHbl PABHOMEPHO.

Vkacarouryo /i COBPEMEHHOIO TJIa3a KAPTUHY SABJISIET MEPCIeKTUBA.
Bce durypsl 0iuHAKOBO BEJIMKH 33 HCKJIIOYEHUEM Iapsi, KOTOPBIi n300pa-
JKeH B HECOPA3MEPHO YBEJWYEeHHOM BHUJe. Bn3koe m majekoe — paBHOM
BEJINYMHBL. Y MEHbIIIEHUs, TPeOyeMOoro mepcrekTuBoit, ver uurge. [Ipyx c
BOJASHBIME TTHIIAMHE H300pParKaeTcsi B BEPTUKAJIHHON IJIOCKOCTH TaK, KAk
OyTO TIOBEPXHOCTH BOJBI U B IEHCTBUTEIbHOCTH BEPTUKAJIBHA.
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YesoBeueckue buUrypbl nepesanbl TaK, KAK UX HUKOTIA HEJb3sA BUIETh.
Horu Bunnbr c60Ky, auio B mpoduiib, rpyab Ke BO BCIO MIAPUHY [JIOCKOCTH
pucyuka. ['oioBy ObIKa prcoBasm B pOMUIIb, MEXKIY TeM KaK POTa OISATh XKe
B ILUIOCKOCTU pucyHKa. [IpuHImm, KOTOPOMY CJIe/I0OBaJIu erumnrsHe, ObITh MO-
2KeT, JIydine Bcero 6bu1 Obl mepeaH, eciiu Obl MbI CKa3aJid, 9TO (DUTYPHI Ha-
KJIQIBIBAJINCH HA TIJIOCKOCTh PUCYHKA, KaK 3aCyIIeHHbIE [IBEThI B repbapuii.

Heno obbsicusercs nmpocto. Tak Kak erunTsiHe MPUBBIKIN PACCMATPHU-
BaTh Bely 6e3 MPeIB3ATOCTH OOOMMU TJIa3aMHU, TO UM He MOIJIO OBITH IIPH-
BBIYHO TIEPEHECEHUE B TPOCTPAHCTBO MEPCIEKTUBHOTO pucyHka. OHu BuIe M
PYKH, HOTH y IeACTBUTEIbHBIX JIIOJEH B HATYPAJIbHYIO Besmanny. Purypsr,
HAJIO’KEHHbIE HA IJIOCKOCTh, OBLIM B UX IyIa3ax Oojiee MOXOKYM HA OPUTHHA-
JIBI, YeM PUCYHKU C TEPCIEeKTUBOM.

DTO CTAHOBUTCH €Il TIOHATHEE, €CJTH IPUHATH BO BHUMAHUE, UTO KUBO-
UCh BO3HUKJA u3 pesbeda. Hebosbime HeCXo1cTBa MK Y TIPU/IABIEHHbI-
MU PUCYHKAMU ¥ OPUTMHAJIAMY HE MOIJIM BCe K€ He IPUBECTH MAJIO-TIO-Ma-
JIy K MMEPCIEKTUBHOMY PUCYHKY. PU3M0IOrnyecKy ke ernmeTcKas JKUBOIICh
HMeeT CTOJIbKO K€ OCHOBAHU, KAK ¥ PUCYHKU HAIIUX JeTeil.

Heboubimoit mar Brepes, 1Mo CpaBHEHWIO C €TUNTSHAMHU, Mbl HAXOINM
y accupmuiiie. Penbednl, Haiizennble npu packonkax xoiamos Humpoga y
Moccya, B 0611[eM CXOJHBI C €rMIIeTCKUME. 3HAKOMCTBOM C HUMU MBI O0si-
3aHbl npeumyinecTseHro Layard’y.

B HoBy10 dazy cBoero pa3BuTus *KUBOIKCH BCTYTAeT y KUTAMIIEB. 31eCh
MbI HAXOIUM YK€ sICHO BBIPAKEHHOE YyBCTBO IMEPCIIEKTUBBI U MTPABUIbHBIX
TeHel, XOTsI BCTPeYaloTcs erne u omubku. I B 3170 001acT KUTARIBI C1e-
Jlajid, TO-BUAMMOMY, TOJBKO HAYAJIO, HO HE IOILI JAJIeKO BIEpPel. DTOMY
COOTBETCTBYET U A3BIK WX, KOTODBIH, KAK A3BIK JeTeil, He DPa3BUJICA eIre
0 TOW CTaauM, HA KOTOPOH IMOABJAETCA IPAMMATHKA WJIM CKOpee, COIJIac-
HO COBPEMEHHOMY BO33PEHHUIO, He TAJI eIlle /10 TAKOi CTENeHH, YTOObl MMETh
rPAMMATHKY. DTOMY COOTBETCTBYET U COCTOSIHUE UX MY3BIKH, KOTOPas yI0-
BJIETBOPAETCS NMATU3BYYHON raMMO.

Crennas xusormch [epkynanyma u Ilommen obHapy:KuBaeT HapsmLy
C UBSIIECTBOM PHUCYHKA SICHO BBIPAXKEHHOE YyBCTBO MEPCIEKTUBBI U IMPa-
BHJIBHOT'O OCBEILIEHNsI, HO OHA OY€Hb HEOCTOPOXKHA B KOHCTPYKIH. VI 31ech
YMEHBIIIEHU ellle W30eraloTcs M 4JIEHbI MHOTJA CTABATCA B HEECTECTBEHHOE
MIOJIO2KEHNE, B KOTOPOM OHU SIBJISIOTCS BO BCEil CBOEil BeIMuMHE. Y MEHbIIIe-
HUS 9allle 3aMETHBI HA OJETHIX, YeM Ha HEOJETHIX (bUrypax.

K nonumanuio 3TuX sBJIEHUN s MPUIIES BIEPBbIE OJAr0naps HECKOJIb-
KHM IPOCTBIM IKCIIEPUMEHTaM, KOTOPbIE IMOKA3BIBAIOT, KAK PAa3JIUYHO, B 3a-
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BHUCUMOCTH OT HpOI/IBBOJ’[bHOﬁ TOYKHU 3pEHHA, MOXKET CMOTPETH YE/JIOBEK Ha
OJIVH W TOT K€ MPEIMET, €CJIM TOJHKO OH MPUOOPE HEKOTOPYIO BJIACTH HAJ,
CBOUMU TYyBCTBaMMU.

PaccmoTpuM npusiaraeMmblii 31€ch PUCYHOK (cM. puc. 22).
OH MOXKeT TPEeCTaBIATh CODON COrHyTHIA JUCT HymMaru, o6-
PAIIEHHBIN K BaM CBOeil BHyTpeHHel (BOIHYTOMN) MM BHEIIHeH
(BBIMIYKJION) CTOPOHOM. DTOT PUCYHOK BaM MOXKET IPEJICTaB-
JISITHCS ¥ TeM, U JPYTUM, ¥ B 000UX CJIydasx OH Oy1eT Ka3aTbCs
HEOJUHAKOBBIM.

Ecnu BoI, nefictBurensHo, moctasute mnepes coboit Ha CTO
Jmcr GyMaru Tak, 4roObl OH OOpalleH ObLI K BaM OCTPBIM pe-
OpoM, TO, CMOTpsI Ha, HErO OJHUM TJIA30M, BbI MOXKETE€ BUIETH
€T0 TO BBIIYKJIBIM, TO BOI'HYTBIM. HpI/I 9TOM O6Hapy)KHBaeTCH 3aMevdaTelib-
Hoe sipyienue. Koryma Bbl BHAWTE JINCT B TOM TIOJIOXKEHWH, B KOTOPOM OH
JIEHCTBUTEILHO HAXOJUTCS, HA OCBelleHrne, HU (HOpMa ero He MPe/ICTaBIIs-
10T coboit Hu4Iero ocobennoro. Korja e OH MpeIcTaBIseTcs: IeperuHyThiM B
JIPYTYIO CTOPOHY, BbI 3aMevaeTe HelpPaBUILHYIO MTEPCIEKTUBY, CBET U TEHU
KaKyTCsl HECDABHEHHO sIpYe W TeMHee, KaK OyJITO Ha OyMare rycro HaJo-
sKeHbl Kpacku. CBeT U TeHU OKA3bIBAIOTCS HUYEM He 00YCJIOBJIEHBI B CBOEM
pachpeiesieHuu: OHU YK€ HE COOTBETCTBYIOT (hOpMe Tejia U cKopee OGpoca-
I0TCd B IJIa3a.

B noBceiHeBHOM KNU3HU MBI TIOJIH3YEMCsl IEPCIIEKTUBOM U OCBEIeHIEeM
BUIUMbBIX MTPEIMETOB, YTOOBI y3HATH UX (HOpMy U mosioxkeHue. Beiencrsue
9TOr0 Mbl HE 3aMedaeM CBeTa, TeHell u mckakenus duryp. PaccmarpuBas
miockoe m3obpakenne B Kamepe OOCKypa, BbI MOPA3UTECh CHUJIE CBETA U
I'yCTOTE TeHU, KOTOPbIE BbI HA NEHCTBUTEILHBIX [IPEJIMETaX €/1Ba 3aMevaeTe.

B camoii panneit Moei IOHOCTH BCE TEHU W CBETJIbIE MECTA HA KAPTUHAX
Ka3aJIuCb MHE HEHY2KHbIMHW IIATHAMHA. KOF,H,& A Ha4daJl YYUTbCA PUCOBATDb,
s CAUTAJ HaBEJEHUE TeHEeil MPOCTHIM OObIdaeM. ¢l CpucOBaJI OJHAKIBI TTAC-
TOpa, APYra HAIIEro JOMa, W 3aIITPUXOBAJI [TOJIOBUHY JIUIA COBCEM YEPHOIA.
Cuesias st 370 He MOTOMY, 9TODObI 51 1yBCTBOBAJI B 9TOM MOTPEOHOCTD, & II0TO-
My, 9TO BHJEJ 9TO HA JAPYTUX MOPTPETaxX. 3a ITO 5 MOABEPICs XKeCcToYae
KPHUTHKE CO CTOPOHBI CBOEH MaTepH, M MOei NTybOKO OCKOPOJIEHHOM TopI0-
CTH XYJO0XKHUKA s 00s13aH TeM, 4TO 3TU (PAKTHI TaK COXPAHUIUCH B MOeH
MAMSTH.

W3 Bcero 9Toro BBl BHAWTE, YTO HE TOJBKO B KU3HH OT/AEIHLHOTO Ye-
JIOBEKA, HO U B YKU3HU YEJIOBEUYECTBA, B HCTOPUM KYJILTYDPHI HEMAJIO Belei
obbscHsieTCs TeM (PAKTOM, YTO y YEJIOBEKa, [IBa, IJ1a3a.

Puc. 22
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W3menure ri1a3 desioBeka M Bbl W3MeHUTE ero Muposos3penue. [locra-
BUTDH 6J'II/I}K&ﬁIlII/IX HallnX POOCTBEHHHUKOB — €TUIITAH, KI/IT&f/iHGB U 2KUTeJei
CBaMHBIX IIOCTPOEK, MBI HE OCTaBUM 663 BHUMAaHUA U 60.)'[68 OTJaJICHHBIX Ha-
[IUX POJICTBEHHUKOB, 00€3bsIH U JPYTUX KUBOTHBIX. CKOJIb WHOM JTOJIZKHA
Ka3aTbCd ITPUPOJa 2KUBOTHBIM, I'VIa3a KOTOPBIX YCTPOEHBI COBCEM MHAYE, IEM
y JIIo/1eit, HaCeKOMBIM, HarpuMmep. Ho mokyna HayKe IpUXOAUTC OTKA3aThCS
OT MBICTH JaTh 00 9TOM KaKOe-HHOY/Ib MPeICTABIEHIe, TaK KAK MbI CJIAIII-
KOM MaJIO €eIlle 3HAKOMBI C TeéM, KaK (DYHKIHMOHUPYIOT 3TH OPraHbl. 3araaka
IJIS HAC y2K€ TO, KAKOH MPEeJCTABJISAETCS TPUPO/IA >KUBOTHBIM, OJIM3KUM de-
JIOBEKY, KaK, HallpuMep, NITUIIAM, KOTOPbIe HU OJIHOI IIOYTH By He BUIAT
OJIHOBPEMEHHO 0DOUM TJIa3aMHU, a JJIsi KaXKJI0r0 UMEI0T 0CoDOoe oJie 3peHwusl,
TaK KaK IVla3a IIOMEIIEHBI I10 O6eI/IM CTOPOHaM I'OJIOBBI.

lytra qesioBevecKasi 3aMKHYTa B CBO-
b eMm some, B rosioBe. OHA CMOTPUT HA TIPH-
/\c POJly CKBO3b [/IBa OKOIIEYKa — IJia3a. Xo-
TeJI0Ch OBl €l TaK »Ke 3HATb, KaKO#l mpej-
Puc. 23 CTaBJISIETCS] IPUPOA Yepe3 JAPyrue OKHa.
D10 Kaxercs HemocTukuMbiM. Ho Jtio-
60Bb K Tpupone m3o0peraresbHa. B 3TOM OTHOIIEHWH KOE-9TO y¥XKe J0-
crurayTo. IlocTtaBuB mepen coboil 3epkajio, COCTOsINee W3 ABYX IJIOCKUX
3epKaJI, 00Pa3yIoMnUX OOMBIIONH TYIOH yroj, si BUXKY CBOE JIMIO IBAXKIHI.
B npaBom 3epkajie s BUXKY OTpazKeHHe MPABOH CTOPOHBI MOEro JIMIA, a B
JgeBoM — JieBoi. Tak, ecm mepeso MHOM CTOUT YeJIOBEK, TO S ITPABBIM TJIa-
30M BHXKY JIMIO €ro OOJIbIlle CIIpaBa, a JieBbiM Oosbiie ciaeBa. Ho mist Toro,
9TOOBI s BHJE 3TO JIUIO B JABYX CTOJIb PA3JUYIHBIX BUIAAX, KAK B HAIIEM
3epKaJie, MOU TJ1a3a JOJKHDBI ObLIN ObI OBITH yJAJeHbI APYT OT ApPYyTa TO-
paszzmo OoJbIne, YeM 3TO ecTh B aeficTBurenbHocTu. Korma ke s mpaBblii
[J1a3 CKAIMBAIO HA IIPABOE 3EPKAJIO, & JIEBbI — HA W300pakKeHHe B JIEBOM
3epKaJie, TO f MOXOXK Ha BEJIMKAaHA C OIPOMHOI I'OJIOBOXA M JAJIEKO OTCTO-
SNMMA JPYr OT JIPpyTa TJia3aMHh. DTOMY COOTBETCTBYET BI€YATJICHHUE, KO-
TOpPOE MPOM3BOJIUT HA MEHsI MOe JIIO. ¢l BUXKY €ro TOr/a eIuHbIM U Te-
secabiM. IIpu Oostee TPOIOIIKUTEIHHOM HAOIIOAEHUN Pesibed OT CeKyHIbI
K CEKYHJIe BbIpacTaeT, OPOBM HABUMCAIOT HAJI IVIA3aMHU, HOC BBIPACTAET KaK
OyITO B JJIMHY CAIOra, YCbl OTXOHAT OT rybd Hamomobue (hboHTaHA, & 3y-
OBl OTCTOAT OYeHb jajeko oT ry6. Ho cambiM CTpAIIHBIM MTPEICTABIISAETCS
HOC. ¢l cOOMparoCch B3ATH MPUBHUJIEIHIO HA ITOT MPOCTOM ammapar U PEKO-
MEHOBATH €ro MCIAHCKOMY MPABUTEIbCTBY IJIsl YIIOTPEOJICHUs B KAHIIEIsI-
pusx.
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WMurepecer B 3TOM HANPABJIEHWW Aallla- |
paT, mpemIoXKeHHbIH lesbMrobueM, Tese- :
crepeockor. PaccmarpuBarmoT Kakym-HUOYIb I

MECTHOCTb, CMOTPSI 4Yepe3 MOCPEICTBO 3epPKa- %—— - —AQ/M ————— A
I

Jia @ B 3epKaJio A U JIEBBIM IJIA30M 4Yepe3 Imo- : I

CpeacTBO 3epkasia b B 3epkano B. 3epkasa A i

u B orcrosaT majsieko npyr ot apyra. U 3xech

MBI BUJIUM JAJIEKO OTCTOSIIMMHE APYT OT JAPY- Puc. 24

ra rJa3aMu BeJuKaHa. Bce mpecTaBiisiercsd B yMEHbBIIIEHHOM BHUE U OJIxKe.
,ZI;&J'H)HI/IG TOPBI KazKyTCd IMOKPBITBIMU MXOM KaMHSAMHA, JICZKAIITUMU Y BalllUX
HOT. MexX1y HUMH BBl HAXOIUTE YMEHBIIEHHYIO MOJEIb NOPOJA, MOUCTUHE
JiaunyT. Bel Moryin Obl HAIOKNUTH PYKY HA 3TOT JIEC M HA TOPO/I, eC/iu Obl He
6OHJ'[I/ICI), 9TO BaC YKOJIIOT OCTPbIE€ UT'OJIKH, HIMUJIN KOJOKOJIEH, NJIX 9YTO OHU
C TPECKOM CJIOMAIOTCHA. JIMJIUIyTHI — HE CKa3Ka, HYXKHO TOJIBKO CMOTDETH
rnazamu CBudra, T. €. B TEIECTEPEOCKOIT, YTOObI UX YBUJIETb.

IIpencrasbre Tenepb obparHblil cayuaii! [IpeacraBum cebe, 9TO MBI Tak
MaJIbl, YTO MOXKEM IIPOTYJIMBATHCA B JIECY M3 MXa M HAIIW TJ1a3a COOTBET-
CTBEHHBIM 00pa30oM COJMKEHbI MeXK Iy coboii. Mox kasajics Obl HaM 0OJIb-
muMu aepeBbsaMu. [1o 3TuM j1epeBbsM J1a3uiin Obl OrPOMHBIE, TPUIYITHBBIX
dopmM, HUKOTIa HeBeJOMbIe 3Bepu. Berku ke mayba, y MOIHOXKBSA KOTOPOTO
PaCCTUJIAETCA 9TOT JieC, B KOTOPOM MBI I'yJjisdieM, Ka3aJIuChb 6])[ HEIIOJABU>KHbI-
MU, TEMHBIMH, BETBUCTBIMH OOJIAKAMHE, CTOSIINMHU BBICOKO B HeOe, TaK Kak,
Hampumep, xkKuresasam CarypHa IpeacTaBisgercs, BeposaTHo, Koabio Caryp-
na. Ha mepeBbsax Harero Jieca Mbl 3aMeTHJIH Obl OOJbINTE, OJIECTAIINE U
MIPO3pavHbIE MIAPHI B HECKOJIBKO (DYTOB B AMAMETDPE, MEJJIEHHO TTOKAINBAIO-
muecst oT Berpa. I11o0yK aemMble JTF0O0IBITCTBOM, MBI IIPUOJINKAEMCS K HUM
¥ 3aMeYaeM, YTO ITHU IIAPhl, BHYTPU KOTOPBIX OEraroT KaKue-TO YKUBOTHBHIE,
COCTOSIT U3 XKHUJAKOCTH, YTO 3TO — BoAA. EIlie 0HO HEOCTOPOKHOE TPUKOCHO-
BeHHUE U — O yrKac! — Kakas-To HeBeJIOMasi CUJIa BJI€YET MOIO PYKY BOBHYTDD
mapa u yJep:xKuBaer MeHsi Tam! D10 Karisi POChI MOIJIOTHIIA IO 3aKOHAM Ka-
MUINTAPHOCTHU Y€JIOBEYKa B OTMECTKY 3a TO, YTO Y€JIOBEK TaK MHOI'O KalleJIb
MMPONJIATHIBAET 38 3aBTPAKOM. ThI JOKEH ObLT ObI 3HATH, ThI, MAJEHLKUI
€CTeCTBOUCIBITATEND, YTO IIPU TeX HUYTOXKHBIX Pa3Mepax, KaKue Thl Telepb
HMeeIThb, HeJIb3s IIyTUTh C KAIUJIAPHOCTHIO.

ViKac 3TOro MOJIOKEHHUSA 3aCTABJIAET MEH: OINOMHHUTHCA. f CIuIIKoM,
CJIMIIKOM yBJIeKCs cBoeit maumeit. IIpocture, noxkanyiicra! Kycouek mep-
Ha, JIeC MXY WJIN BEPECKA C MX KPOIICYHBIM HACEJIEHUEM IPEICTABJIAET JJIsd
MeHsT KyJa OOJbIIHi MHTEPeC, YeM HEKOTOPbIE JIUTEPATYpPHbIE MPOU3BE/Ie-



68 Trasa 6

HUASL C UX ODOXKECTBJIEHUEM Y€JIOBEKA. Byb y MEHS TaJaHT W d MHUCAJ Obl
MMOBECTH, TO B HUX, HABEPHOE, /eicTByommMy junamu Obuiu 661 He [anc u
I'perxen. 4 He nepenec Ob1 TaKKe CBOE#H Mapoydku u B crpany Huma, Bpemen
dapaoHoB, XOTs BCe Ke Mpearnodes Obl 3TO BpeMsi Haiemy. 1 10oKeH oT-
KPOBEHHO CO3HATHCs, YTO  HEHABUXKY UCTOPUYECKUN XJIaM, KaK Obl OH He
OBbLT MHTEpeceH caM Mo cebe, KaK sSBJIEHHE, TIOTOMY YTO €ro HeJIb3s TOJIBKO
HaOJIIOATh, & €ro HY?KHO ellle ¥ YyBCTBOBATH, [IOTOMY YTO OH HAIJIO 3asB-
Jisier 0 cebe, HeO/IOIeHHbBIN, HEM3KUTHIM.

Tepoem moeit moBecTr 6bLT ObI MAKCKHIA XKYK, KOTOPBIH HA MSITOM TOILY
CBO€il KU3HU, KOI/Ia Y HErO BHIPACTAIOT HOBBIE KPbLIbs, BIEPBbIE CBOOOIHO
[IOIHUMAETCsI BBBICh. 1IpaBo ObLIO ObI HE BPEIHO, €C/id Obl YEJIOBEK, UTO-
ObI TOOOPOTH CBOIO OTPAHUYEHHOCTDH, TPUPOKIECHHYIO U MPUBUTYIO BOCIIH-
TAHWEM, TOIMBITAJICS O3HAKOMUTHCA C MHUPOCO3EPIAHUEM POJICTBEHHBIX €My
cyniectB. O Hayumics ObI rOpa3no OOMbIIEMY, YeM OObIBATENb KAKOTO-HHU-
0y/[1b 3aX0IyCThsl, KOTOPBINA, OTIIPABUBIINCH B KPYI'OCBETHOE ITyTEIIEeCTBUE,
03HAKOMMUJICA C BO33PEHUAMU JIPYTUX HAPOIOB.

¢l Bomms Bac MO pa3UYHBIM JIOPOTaM U TPOIMHKAM, ITOOBI TOKA3ATh
BaM, Ky/Ia MOYKHO IPUITH, €CJIH ITOCJIETOBATETHLHO TPOCIEKUBATH KAKOH HU-
Oy/ib ecrecTBeHHO-HAYYHBIN (dakT. TouHOe M3ydeHMe 0OOUX TIJIa3 YeJOBEKa
HE TOJBKO IPHUBEJO HAC K JETCTBY YEJOBEYECTBA, HO 3aCTABUJIO JAaXKe IIe-
peiiTi OT YeJIOBEKA K YKUBOTHBIM.

BawMm 1gacTo, BepoATHO, IPUXOAUIIOCH Y2KE CHBIIIATD, YTO HAYKH JEJIATCS
HA JIBE YaCTH — HA I'YMAaHUTAPHBIE U €CTECTBEHHbIE HAYKW; IEPBbIE TPEOyIOT-
Csl TAK HA3BIBAEMBIM «BBICIITUM OOPA30BAHUEM » U PE3KO IPOTUBOIIOIATAIOTCS
BTOPBIM.

4 momKeH CO3HATBHCS, YTO g HE BEpIO B ITO JejeHne HaykK. Mue Ka-
JKeTCs1, 9T0 B OoJiee 3pesiyio 30Xy TAKON B3IVIs OYyAeT CIYUTATHCS CTOJb
K€ HAWBHBIM, KAKOH HaM KAaXKeTCsd He 3HAIOIAs IePCIeKTUBBI eruier-
ckag KuBomuchb. Heyzkemm B caMOM Jfejie «BBICIIEe OOPA30BAHUE» MOXK-
HO MOYEPIIHYTh W3 HECKOJbKHUX CTApPbIX IE€PraMeHTOB U TOPIIKOB, CO-
CTABJISIIONINX JIMIIb HAYTOXKHYIO YaCTHUIly npupoani! Heyxkenu o omHu
MOI'YT HAy4uTb HAC OOJbIIEMYy, YeM BCs ocrajbHas npupoma? Ha wmoii
B3IVIAJ U T€ W JPyTHe HAyKW SBJAIOTCA JIMIIb YaCTAMHM OJHON W TO
JK€ HayKH, TOJBKO HAYATBIMH C PA3HbIX KOHIOB. Ecmm ke oba 3TM KOH-
A elle HAMOMHHAIOT B CBOMX B3aMMHBIX OTHoueHuax Mowmexu n Ka-
nyAemmu, eCcau JaxkKe WX CJIYI'H IPOJOJIKAIOT eIle IPAThCA MEXKIy CO-
00ii, TO, MHE KarKeTCs, OHU TOJBKO ITOKA3BIBAIOT BUJ, UTO HE MOTYT IIpPHU-
MupuThcsa. Ecth yxke Pomeo y omuux m XKynbera y Ipyrux, KOTOPBIE



Has uezo wenosexy dea 2aa3a 69

coenuusAOT 0062 m0Ma u, OyaeM HAJeAThCH, C MEHEee TPArm9eCKUM HCXO-
JIOM.

Quonorusi HavYa a C OE3yCIOBHOIO MOKJIOHEHWsI IPeKaM. Temepnb ke
OHAa PACHPOCTPAHseT CBOW M3bICKAHUS YK€ HA JPYTIHUe S3bIKH U HATHHAET
3aHUMATHCA APYTUMU HAPOJAMHU W UX UCTOpueil. Uepe3 mocpeicTBO Cpas-
HUTEJTHHOTO SI3bIKO3HAHMS OHA 3aKJII0YAET Y2Ke, XOTs U OCTOPOYKHO, COI03 C
dustonorueii.

EcrecTBo3nanue Hagaso ¢ 3aHaTuil KoigoBCcTBOM. Teneph ke OHO OXBa-
THIBAET BCIO OPraHWMYECKYIO ¥ HEOPTaHUYIECKYIO MPUPOLY, & depe3 (Hhu3umosio-
IHIO sI3BIKA,YePEe3 TEOPHI0 OPIaHOB YYBCTB, OHO 3a0MPAETCs, XOTsI U HECKOJIb-
KO HECKPOMHO, B 00JIACTb JIyXOBHOI YKU3HHU.

KopoTko roBopsi, MbI yYUMCsi KOE-4TO IIOHUMATh B HAC CAMUX, 00paIa-
sICh B3IJIAIOM K BHeIIHEMY Mupy, u Hao0opoT. Kaxapiit 06beKT cocraBiser
00beKT M3yUeHUst U TeX U JpYrux Hayk. BoT Bbl, Cy/IapbIHU, IPEJCTABIISETE
BeCbMa WHTEPECHbIe, 0e3 COMHEHUsI, U TPYAHbIE MPOOJIEMbI JJIsi ICUXOJIOra.
Ho BBl — u siBNIeHUsT IPUPOIBI, OYeHb MuJIble. llepKOBb U rocy1apcTBO CyTh
00bEKThI U3YyUEHWs] UCTOPUKA, HO TAKIKE U SIBJIEHWS MPUPOIbI U MPUTOM B
HEKOTOPBIX YACTSX [TOBOJBHO OPUTMHAJLHBIE SBJICHUS.

Ecnu ucropuveckne HayKu PaCHIMPSIOT HAIII KPYTO30DP, 3HAKOMSI HAC C
BO33PEHUAMHY PA3JIMIHBIX HAPOJOB, TO B ellle DOJIbINEeil Mepe 3TO B U3BECTHOM
CMBICJIE JIEIAI0T €CTeCTBEHHbIE HAYKU. 3aCTaBJisis Y€JI0BEKa UCUYE3HYTh, 110~
TOHYTh BO BCEOObEMJTIONIEM TIEJIOM TPUPOJIBI, OHU 3ACTABJISIIOT BCTATH €10 HA
OOBEKTUBHYIO TOUYKY 3PEHUSI, IEHTP KOTOPO# ObLI ObI BHE €0, 3aCTABJIAIOT
€ro U3MepsiTh BEIH JPYTUM, HO HE MAJIEHbKUM YeJIOBEYECKUM MACIITabOM.

Ho ecyin 661 BbI MeHsI Tenepb CIPOCUIIH, [IJIsi Y€ro »Ke YejIOBeKy J1Ba
rja3a, s JI0J2KeH ObLI ObI 1aTh TAKOM OTBET:

st Toro, 9Tobbl OH MOT HAOJIIOJATh, KAK CJIEyeT, TIPUPOLY, JAJisi TO-
ro, 9TOObl OH HAYYHUJICS NOHUMATh, YTO OH CaM CO CBOMMH INPABWJIHHBIMU
B3ryIsimaMu, co cBoeil haute politique, sBasSIeTCs JUIIDL TPEXOMSAIIUM sIBJIE-
HHMEM MPUPOJIBI, 9TO OH, TOBOPsI citoBaM Meducrodess, ecTh 9acTh YacTH U
YTO COBEPIIEHHO HEOCHOBATEJHHO,

Wenn sich der Mensch, die kleine Narrenwelt
Gewdhnlich fiir ein Ganzes hélt.! (Faust)

L «Korga Bel MHPOK HeJIEIbIH CBON
Cunraere 3a BCe, 3a LEHTDP BCero TBOPeHUs!» (mepeBosa XO0I0AKOBCKOrO).
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Onaun npesuuit puocod KaK-TO CKA3aJ, UTO JIIOJH, JOMAIOIIME [OJI0-
BY HaJI IPUPOOI 3eMJIH, TIPEJICTABIISAIOTCS eMy MOXOKUMU HA TeX, KOTOPhIe
paccy»K1ar0T O MOPSAKAX U YCTPONCTBE JAEKOTr0 rOPO/Ia, O KOTOPOM OHU €]1-
Ba JIW CJIBIIIAJH 9TO-1100, Kpome umenu. Ucturnbiit dburocod, yreepxast
OH, JIOJIZKEH OOpAIaThCsi CBOUM B30POM BHYTPbH Ce0sl, OH JIOJIKEH U3ydaThb
cebst ¥ CBOM TIOHSITUS O HPABCTBEHHOCTU. DTO MPUHECET €My JeiCTBUTEb-
HYTO TIOJTb3Y. DTOT CTAPbIf PENENnT CTaTh CYACTIIUBBIM MOXKET OBITH IepeBe-
IeH Ha A3bIK HEeMEIKUX (PUINCTEPOB CJAEAYIOMMUM 00pa30M: CHIN HA MECTe
1 100BIBai CBOE MTPOMUTAHNAE UCCTHBIM TPYIOM.

Eciu 651 3T0T hrstocod MOr BOCKPECHYTH U ONSATH CTPAHCTBOBATH CPe-
¥ HAC, OH ObLT ObI TOPaYKeH, 3AMETUB, YTO TENEPH Jej1a 00CTOAT COBCEM HE
TaK, KaK OH TOI'O XOTEJ.

JIBuyKeHus JIyHbI ¥ APYTIUX HEOECHDBIX TeJ HAM M3BECTHBI B TOYHOCTH.
3HaHUsA ¥)Ke O JBUKEHUSIX HAIIEro COOCTBEHHOI'O TeJIa eIle JAJIEeKO He TaK CO-
BepiieHHbl. OTAe/IbHBIE MECTHOCTH ¥ TOPBI JIyHbl HAHECEHBI HA TOYHBIE Kap-
Tbl. DU3NONIOTH JKe TONBHKO eIlle HAYNHAIOT OPUEHTUPOBATHCS CPEIU OTIE/b-
HbIX Y91aCTKOB Halllero Mo3ra. XI/IMI/I‘{GCKI/IG CBOICTBA MHOI'IX HEINOJABUZKHbBIX
3Be€3/ y2Ke NCC/IeJOBaHbI. XI/IMI/I‘{GCKI/IG 2Ke fABJIEHUA B TeJI€ 2KUBOTHOI'O IIPE/I-
cTaBJIsIOT cOb0i BOMPOCH TOpasao GoJiee ciaoxKHbIE U TpyaHble. Mecanique
celeste mbI y2ke nmeeM. Mecanique sociale wimm Mecanique morale, koTopbie
OTINYAJIACH ObI TAKOH K€ YeTKOCTBIO, ellle HyKHO HAINCATD.

B camom mene, mHam ¢gumocod co3HaCsa ObI, 9TO MbI, JIIOINA, CAETAJH
yerexu. Ho Mbr He ciefoBasu ero penenty. [lanuenTt BbI3IOpOBEs, HO OH
JIeJIAJT TIPSIMO TIPOTUBOTIONIOKHOE TOMY, UTO MPEANUCHIBAI €My JOKTOP.

W3 myrerniecTBusi 10 MUPOBOMY MPOCTPAHCTBY, KOTOPOrO OH UM HE CO-
Be€TOBaJI IPpeANPpUHUMATb, JIIOAW BEPHYJINUCH yMHEe. HO3HaKOMI/IBIHI/ICI) TaM,
AAJIEKO, C IPOCTBIMU OTHOIIEHUAMMN KPYIIHBIX BEJIMYKWH, OHU HavaJIu OTIIpaB-
JIATH CBO¥M KPUTHUYECKUI B30p HA CBOe MaJjeHbkoe becriokoitrnoe 9. Heckoiib-
KO CTPAHHO 3BYYHT, & MEXKJy TeM IIPaB/a, 4YTO OT PA3MBIIIJIEHUNA O JIyHe

1J-[eKL(I/IH, NpOYUTaHHAS B HEMeNKOM Ka3uHO B [Ipare 3umoit 1871 1.
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MBI MOZKEM HepeﬁTH K IICUXOJIOTHUN. MbI JOJIZKHBI 6I)IJIH TIOJTy4YUTh ITPOCTHIE
" dACHbIC UOEH, & 3TH UIECHU OaJla HaM I'JIaBHBIM O6p3,3OM ACTPOHOMMUA.

Briro 661 1ep30cThiO OpaThCs 37€Ch 38 OMUCAHWE TOTO MOTYYEro Hayd-
HOTO JBUXKEHUSI, KOTOPOE, HAYABIINCH B HAYKAX €CTECTBEHHBIX, JOKATUIOCH
0 mcuxosornu. 91 mo3Bosto cebe TOMBKO MOKA3aTh BaM HA HECKOJIBKHUX IIPO-
cTefmmX MpuMepax, Kak, UCXO/Is U3 ONbITa (PU3UIECKOTO MUPA, MOKHO J10-
6paThCs 0 TICUXOJIOTMH U IIPUTOM TIPEXKJIe BCETO JI0 OJIMKAMIIEro ee OTea,
JI0 yU€HHsl O UyBCTBEHHOM BOCHpusiTuu. He MOXKeT TakykKe MOe M3JI0KEeHUe
CIIYy2KUTb MaCIHT&6OM AJId COBPEMEHHOT'O COCTOAHNA HAYYIHBIX BOIIPOCOB.

Heso obmien3BecTHOE: OHU BEIW HAM HPABATCH, Apyrue — HeT. B o0-
meM paboTa 1Mo OTpeIesIEHHOMY, MOCTIeI0OBATEIBHO TPOBEIEHHOMY MTPABHUILY
JIAeT BCErja 4To-HuOyAb JTOBOJILHO cHOCHOE. [loaToMy MBI M B camoii mpu-
poze, KOTopad BCerja JeUCTBYyeT II0 OIPEeAeJIeHHO yCTAHOBJIEHHBIM IIPABHU-
JlaM, HaXOIMM MHOYKECTBO TaKWX BeIleil, KOTopble HaM HpaBsarcs. Pusu-
KU B CBOeil J1abopaTopuu KaxKJblil 1€Hb HAOJIONAIOT MPEKpPacHbie (DUTYpPbI
Koe0aHuil, Tak HA3bIBAEMbIE XJIAHUEBbI (DUTYDDI, SBJICHUS TOJISPU3AIIN,
dburypsl, 006s13aHHBIE CBOMM [TPOUCXOXKICHUEM PEJOMJIEHUIO CBETA U T. 1.

Besikoe mpasuiio npeamnosiaraet nmoropenune. OTCofa sICHO, YTO B BO3-
Oy KJIEHUN TPUATHOIO BIEYATICHWUS MOBTOPEHUE WI'PAET MU3BECTHYIO POJib.
Camo cob0t0 pa3yMeeTcsi, YTO STUM HE UCYEPIIbIBAETCS eIlle CYIIHOCTb TPH-
araoro. K Tomy ke TOBTOpeHME KaKOro-HHOYAb (PU3MIECKOrO IPOIECCa
TOJIBKO TOTJA MOXKET CTaTh MCTOYHUKOM YYBCTBA MPHUSATHOTO, KOI/A OHO
CBA3AaHO C TOBTOPEHHUEM OILLYIIEHUA.

JlokazareabCTBa TOMY, 9TO TOBTOPEHUE OIIYIINEHUS MOXKET OBITH ITPH-
SITHO, MOYKHO HAUTH B M300M/INU B TETPATU YUCTOMUCAHUS JIIOOOTO MITKO/Ib-
Huka. Besikasi purypa — kak Obl OHa HU ObLIIa HEKPACHBA B OTIEIBHOCTH —
Oy/yuu TOBTOpPEHA HECKOJbKO pa3 MW pa3MelieHa B psiji, oOpa3yer BCeraa
HeJypHOI OpHAMEHT.

AN

Puc. 25
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HpI/IHTHOQ BII€IaTJIEHHNE, KOTOPOE€ BBI3bIBACT CUMMETPHA, TOKE OCHOBA-
HO Ha MOBTOpeHWW orryinenuii. OCTaHOBUMCS Ha KOPOTKOE BPEMsI Ha, JTOM
MBICJIN, HE JyMad, OAHAKO, UCYEPIIATh 3TUM CYUTHOCTDH NMPUATHOTO WJIN, TEM
6oJiee, MPEKPACHOTO BO BCEl ee MOJTHOTE.

CocraBum ke mpexkie Bcero cebe 6omee SCHOE TPEICTABICHUE O CHM-
Merpuu. Ho /151 9TOT0 51 MpeAnoyunTaio XKUBOH 00pa3 KAaKOMy-HUOYIb OTpe-
neneHuio. Bbl 3HaeTe, YTO 3epKaJbHOE M300parKeHne KaKOro-HUOYIb Mpei-
MeTa MMeeT ODIlee CXOJICTBO ¢ TpeaMeroM camuM. Bee ornomenus: popmMbl
1 BEJIMYUHBI OCTAIOTCA TEMU 2Ke€E. I/I TEeM HE€ MeHee MeXK/y IpeaMeTOM U ero
n300pazxkeHneM B 3e€pKaJjie CyIIeCTBYeT U M3BECTHOE Pa3Iudue.

[Tonnecute mpaByto Ballly pyKy K 3epKajy U Bbl YBUJUTE B HEM JIEBYIO
pyky. Ilepuarka ¢ mpaBoii pyku oOpa3yeT ¢ CBOMM OTPAXKEHHUEM B 3€pPKa-
Jie Tapy; mepyaTKy, KOTOPYIO Bbl BUIUTE B 3€pPKaJje, BBl MOIJIH Obl HAIETh,
Oy/b OHA BaM Mpe/JIOKEHA TeJIeCHO, He Ha IMPaByl0, a TOJIHKO HA JIEBYIO
pyky. TodHO Tak ke mpaBoe Ballle yXO, OTPA3HUBIINKUCH B 3€PKAJIe, IPEICTAB-
ssiercs jeBbiM. [IpuHuMas Bce 3TO B COODpazKeHue, BbI JIETKO MPUXOIUTE K
TOMY BBIBOJZLY, UTO BOOOIIE BCs JieBasl TIOJIOBUHA BAIEro TeJia MOYKET Pac-
CMaTpPUBATHCS, KAK 3epKAIbHOE N300parKeHUe IPABOIA.

Ho na mMecTo oTCcyTCTBYIOINIETO IIPABOTO yXa Bbl HUKOT/IA HE MOYKETE I0-
MECTUTH JIeBOE, DO JJist STOTO MPHUIILIOCH ObI HUKHIOIO YaCTh yXa 00paTUTh
BBEPX, WJIK OTBEPCTHE YIIHON PAKOBUHBI TIOBEPHYTHh HA3aJ. TOYHO TaK Ke
U 3epKajibHOe M300paskeHne Kakoro HHOyIb MpeaMera He MOXKET 3aMEHUTD
CaMOoro mpeMeTa, HeCMOTPSI Ha BCE UX PABEHCTBO (DOPM.

[Ipuyuuna 3roro pasnuyas MeXIy MPEIMETOM U ero M300paKeHueM B
3epKaJie JI0BOJIbHO TpocTasi. VI300pakeHne HaXOauTCs Kak OyITO Ha TAKOM
JKe PACCTOSTHUH 33 3ePKAJIOM, HA KOTOPOM TIPEIMET HAXOAUTCS BIIEPEIH 3€P-
kaJa. IloaroMy BBLIAIOIIHECS 9aCTH MTPEAMeTa HaXOIATCs HECKOIBKO OJnKe
APYTUX K 3€pKaJy U B OTPpazKEHHUU NPEACTABJIAIOTCA BBIABUHYTBIMU 11O Ha-
[IPaBJIEHUIO K TIJIOCKOCTH 3epkasa. Ho 6iarogapst 9ToMy mopsiiok U pa3me-
meHue gacTeil OKa3hIBAIOTCHA O6paTHbIMI/I, KakK 9TO Jy4lie BUJIHO Ha OTpa-
2KEHUU 4acoBoro 1udepbiata nim Kakoi-auOy1b PYKOIUCH.

JIerko 3aMeTuTh, YTO €CJU COEIUHUTH HPSMOM JIMHUEH KaKy[0-HUOYIb
TOYKY HpPEJIMeTa C COOTBETCTBYIONIEH TOYKON M300pakeHusi ero B 3epkaJe,
TO 9Ta JINHUS OYJET MEePIEeHINKYJISIPHA 36PKAJY U OYIeT AeJIUThCS €ro II0C-
KOCTBIO Ha J[BA PABHBIX OTPe3Ka. 9TO OTHOCUTCS KO BCEM TOYKAM MPEIMETa,
U ero 0ToOparKeHus.

Ecnun xakoit-mu6o mpeamer MoKeT OBITh pa3JiesieH MI0CKOCTHIO Ha, /1Be
MIOJIOBUHBI TaK, YTOOBI OJTHA U3 HUX MOTJIA OBITH OTPAXKEHUEM JIPYTOii B pa3-
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JeJA0Mell X IJIOCKOCTUA, TO 3TOT IpeAMeT HA3bIBAIOT CUMMETPUYHBIM, a
YOOMAHYTYIO IIJIOCKOCTH JEJE€HUA — MJIOCKOCTHIO CUMMETPUHN.

Ecnu miockocTs cuMMeTpun BEpTUKAIBHA, TO TOBOPSAT, YTO TeJIO 00J1a-
JaeT BePTUKAIbHOM cumMerpueil. [IpuMepoM MOXKeET CIy:KUTh TOTHYECKUit
cobop.

Ecnun nyockocTs cuMMeTpHE TOPU30HTAIBHA, TO JAHHBII IPUMED MOXK-
HO HA3BaThb T'OPU3OHTAJIbLHO-cuMMeTpudHbIM. Jlanamadr Ha Gepery o3epa
¥ €ro OTpajkeHWe B O3epe MPEeICTABJIAIT cO0O# CUCTEMY TNOPH30HTAJIBLHOI
CUMMETPHUH.

3mech ceifuac ke OOHAPYXKUBAETCsl 3aMedyaresbHas pas3Huia. Bepru-
KaJbHAsT CAMMETPHS TOTUYIECKOr0 coboOpa cpa3y Opocaercs: B ryia3a, MexIy
TEM KaK MbI MO2KE€M €XaTb BBEPX HUJIX BHU3 110 PeﬁHy, HE 3aMevad CUMMETPUU
MEXK Iy TPeIMETaMHU U WX OTPAaXKEHUsIMU B BOJe. BepTukasibHas cuMMeTpus
HpPaBUTCA HAM, TOTJIa KaK CHUMMETDH:A, FOPU30HTAJIbHAS /I Hac, Oe3pas-
JINYHA ¥ MOXKET OBbITh 3aMeYeHa TOJILKO ONBITHBIM [JIA30M.

Oruero nmpoucxoauT takoe paziuuane? ¢ aymaro, 9To OT TOTO, 9TO Bep-
THKAJIBHON CUMMeTpHeil 00yCIOBIEHHO MOBTOPEHHUE OJHOTO M TOT'O XK€ OIILy-
IIEHUs, & TOPU3OHTAIBHON — HeT. UTO 3TO TakK, s ceifyac mocTapaioch JI0Ka-
3aTh.

Paccmorpum ciienyiomue OyKBbI:

d, b,
q, D-

MarepsiM ¥ yIUTEJISIM XOPOIIO U3BECTEH TOT (DAKT, UTO KOIJA JIE€TH
TOJIBKO €Ille HAUMHAIOT YUUTHCS YUTATh U MUCATh, OHU IMOCTOSTHHO IIyTAIOT
du b, u g up, Ho HUKOrAA He myTaroT d u ¢ win b u p. Ho d u b, xkak u ¢
" p, CyTh JIBE TOJOBUHBI BEPTUKAJIBHO-CUMMETPUIHON (DUTYPBI, TOI/Ia KaK
d v q,KaK u b ¥ p, CyTh JIBE MOJIOBUHBI TOPU3OHTAILHO-CUMMETPUIHON u-
T'ypbI. HepBbIe CMEeNInBalOTCA, a CMEIINBAIOTCA O6bIKHOBeHHO TaKHE BeIu,
KOTOpbIE BO30YKIAIOT OJUHAKOBBIE WU CXOIHBIE OILYIIEHHUS.

Cpemu duryp, cayzKamux Jjs YKpaIleHus CaJa WIH CAJOHA, 9acTO
BCTPEYAIOTCs (DUTYPBHI I[BETOYHUI], U3 KOTOPDLIX OHA JEPKUT KOP3UHY C
[[BETAMHU B MABO PyKe, a Apyras B JieBoit. Eciu Bbl HEZOCTATOYHO BHUMA-
TEJIbHBI, BbI IIOCTOAHHO 6y,H,€T€ CMENIuBAaTh 3TU JIBE (bI/IprbI.

Ilepemenienne cupaBa HaJIeBO OOJIBIIEN YACTHIO COBCEM HE 3aMEYACTCH.
He tax 6e3pas3iuvHO TJIa3 OTHOCUTCS K IE€pEeMEINeHHI0 cBepxXy BHH3. [le-
PEBEPHYTOE CBEPXY BHU3 YEJOBEUECKOE JIMIO YKE C TPYJOM MOXKET ObITh
Y3HAHO U UMeeT B cebe YTO-TO B BBICIIEH Mepe 4y»KJI0e. DTO IMPOUCXOJNUT HE
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TOJIBKO OT HEIIPUBBIYHOTO BUJIA, HO U IIOTOMY YTO CTOJIb 2K€ TPYAHO y3HATDH
[IEPEBEPHYTYIO apabecKy, a B 3TOM CJIydae MPHUBBIUKA HE UMeeT 3HAUeHUs.
Ha 9TOM OCHOBAHBI U3BECTHBIC IMTYTKU C IMOPTPETOM HECUMIIATUYIHBIX JINY-
Hocreil. VIX pucyror Tak, 9TO IPHU TPSIMOM TIOJIOYKEHUH MbI BUJUM BEPHOE
n300parkeHue JIIa, IePEBEPHYB Ke IOPTPET, Y3HAEM OJJHO U3 PacIpoCTpPa-
HEHHBIX YKUBOTHBIX.

Wrak, Mbl yctanoBuIu TOT (AKT, 9TO 00€ TTOJOBUHBI BEPTUKATIBLHO-CHM-
METPUYHO (DUTYPBI OU€HB JIETKO CMEIIATh U YTO OHH, [0 BCEIl BEPOSITHOCTH,
00yC/TaBIMBAIOT B BBICIIEH CTEMEHN CXOAHBIE omryienns. OTBeT Ha HEro cJie-
OYIOIIAN: TOTOMY YTO HAlll 3PUTEJIbHBIN allapaT, COCTOAIINN U3 IBYX IJIa3,
caM SIBJISIETCSI BEPTUKAJIBHO-CUMMETPUIHBIM.

Kak BHM moxo)k 1O BHEIIHOCTH OJWH IJIa3 HA, APYrOii, BCE JKE& OHH HE
OJUHAKOBBI. HpaBbIﬁ TJIa3 9YeJIOBEKa HE€ MOXKET CTaTb Ha MECTO JIeBOI'O, KaK
MbI HE MOYKEM 3aMEHUTDb MPABOE YXO JIEBBIM WJIM MPABYIO0 PyKYy JeBoit. Uc-
KYCCTBEHHO MOXKHO OJIMH IJIa3 3aCTABUTDH BBIMOJHATH POJb APYTOrO U MbI
TOT/Ia OYYTHUMCSI B HOBOM, HE3HAKOMOM HaM Mupe. Bce BBIyKIIOe KaxKeTcst
HaM TOTJIA BOI'HYTHIM, & BCE BOI'HYTOE — BBIMYKJIbIM, JAJTEKOe — OJTHM3KUM,
OJIN3KOE — JAJIEKUM U T. II.

JleBblit rna3 — 910 orpaxkenue npaBoro. CBeTOUYBCTBUTE/IbHAS CeTYa-
Tasi 000JI0YKa JIEBOI'O IVIa3a BO BCEX CBOMX YACTAX 110 yCTPOMCTBY CBOEMY
ABJIAETCA 3€PKaJIbHBIM OTPaKEHUEM O6OHO‘{KI/I opaBoro rJas3a.

Xpycraauk riasa, mogobHo BosiebHoMy (hOHAPI, 0TOpAChIBAET U300-
pakeHue MPEeAMETa HA CETYATYIO 000J0UYKY. DTy 0DOJOUKY C €€ MHOIOUHC-
JIEHHBIMU HEPBAMM BbI MOXKETe IIPeJICTaBUTh cebe B BUIE PYKH C OTPOMHBIM
YUCJIOM MAJIBIEB, PEJHA3BHAYEHHBIX JJIs TOrO, YTOOBI OCSI3aTh CBETOBOM 00-
pa3. HepBuble okoHUaHMS pa3/IMYHbI, KaK U najbibl. O0e cerdarbie 000104-
KM UTPAIOT POJIb MPABOU U JI€BOI OCA3AIONIEH PYKU.

Boobpasure cebe npasyio nososuny 6yksbl T, 1.e. . BmecTo nByx cer-
YaTBhIX 000/I0YEK, HA KOTOPBIX OTIEYATHIBAETCS ITOT 00pa3, MpeCTaBbTe
cebe MOUM pPyKH, olrynbiBaroiue 3ty dhurypy. Korma Mbr mpukacaemcs K Heit
NPaBo# PYKOH, MBI NOJIy4aeM JIPyTroe OlIylIeHue, YeM IIPU IIPUKOCHOBEHUN
K Hel JIeBOI PYKOil, IOTOMY YTO HUMEIOT 3JeCh U3BECTHOE 3HAUYCHUE U MECTa,
PYKH, KOTOPBIMH MBI JoTparuBaeMmcs 10 dburypsl. Ecau ke Mbl oBepHEM
durypy cnpasa HaIeBO, TO OILIYIIEHNE, KOTOPOE PAHbIIE TIOJIYYaJI0Ch B TIPa-
BOII pyKe, OyJeT moaydarbcs B jeBoil. OuryneHue mOBTOPSeTCS.

Ecau BozbMmem Bcio durypy T, To mpaBast OJI0BUHA BBI3OBET B TIPAaBOi
PYKe TO K€ caMOe OIIYIIeHNe, 9TO U JieBasl MOJOBUHA B JIEBOM.

CuMMeTpudHast BBI3bIBAET ABAXK/BI OJHO W TO YK€ OIIYIIEHHE.



Cummempua 75

Ecnu g nepesepuy 6ykBy T tak: H minm ke Bo3bmy nososuny [, mepe-
BEPHYTYIO BEPXHEH CBOEH Y4acCThbIO BHU3, T.€. L, TO MOKA MOJIOKEHWE MOUX
PYK HE M3MEHWTCH CYIIECTBEHHBIM O0OPA30M, si HE MOTY MOBTOPHUTDH IIPE/IbI-
JyIUX HAOJIIOIEHMH.

CerdaTbie 0D0JIOUKH IEHCTBUTEIHHO CUIILHO HATIOMUHAKOT 006€ MOU PY-
ku. U y HEX ecTh Kak Obl OOJIBIITHIE TAJIbIIbl, UCIUCISIONINEC, TIPAB/IA, THICS-
YaMH, U YKa3aTe/bHbIe NAJbIbI, OIATh TAKU B YUCIE HECKOJBKUX TBHICAY, —
GOJIbINME TAJIBIIBI, TIOJIOXKUAM, OJIMKe K HOCY, & OCTAJIbHbIE K BHEIHEH CTO-
pOHe.

Haneroch, Bam Tenepb COBEPINIEHHO $ICHO, MOYEMY MPHUSTHOE BIIEYATIIC-
Hue, 00yCJIaBINBAEMOe CUMMETPHEN, OCHOBBIBAETCS HA MOBTOPEHUH OIILyIIe-
HUN, ¥ KaK 3TO BIIEYATIICHHE NMEET MECTO TOJHKO B TEX CIydasiX, KOraa Obi-
BaeT MOBTOPEHHUE OILYIIEHU. ITUM Ke OObICHIETCS U TPUATHOE IYBCTBO,
BBI3BIBAEMOE BUJOM MPABUJILHBIX (DUTYD, MPEJANOUTEHNE, OKA3bIBAEMOE Ha-
MU TIPSIMOI JIMHUM, U OCOOEHHO BEPTUKAJBHOM MJIM TOPU3OHTAILHOM, ITepe
BeakuMU apyrumu. IIpsvas JIuHuA B TOPU3OHTAIBHOM M BEPTHKAJIBHOM IIO-
JIOXKEHUY MOKET BbI3BATh HA CETYATON 000JIO0UKEe 0DOMX TJIa3 OAMHAKOBOE
n3o0pakeHne, KOTOpoe K TOMY 2Ke TOMaJaeT Ha CUMMeTPHYHbIE IPYT JIpY-
ry Mecta. Ha 3TOM OCHOBaHO, BEPOATHO, ¥ IICHXOJIOTHYECKOE IIPEATOYTEHNE
PAMO¥ JIMHUU TIepe/l KPUBOii, a BOBCE HE HA CBONCTBE MPsAMOIl ObITH KpaT-
JafM PACCTOSTHUEM MEXK/y ABYMs TOYKaMu. [IpsiMast JTUHUS, OJHUM CJI0-
BOM, ONIYIIAETCs, KaK cuMMeTpudHas cama cebe. To ke HyKHO cKa3aTh u
0 mIockocTu. KpuByI0 MBI BOCIPUHUMAaEM KaK OTKJIOHEHHE OT MPAMOil, KaK
OTKJIOHeHHe OT cuMMeTpun'. Eciam »Ke W 0oy, OT POMKIEHHS CIelble Ha
OJIMH TJ1a3, 00JIaIAI0T M3BECTHBIM YYBCTBOM CHMMETPHH, TO 3TO, KOHEYHO,
3aranka. [IpaBma, onTu4yeckoe IyBCTBO CUMMETPHUM XOTs U NPUOOpeTaeTcs
B [IePBYIO O4Yepenpb IIyTeM 3PEHUd, He OCTACTCA OTPAHUYECHHBIM TOJIBKO O/I-
HuMu riiazamu. 11o Bceil BepOATHOCTH, THICAYETETHUN OIBIT YeJIOBEYECTBA
NPUBJEYb K TOMY, YTO 3TO YyBCTBO CTAJIO HE UYy2KJ0 U JAPYTUM YacCTAM Op-
raHu3Ma ¥ IOTOMY He MOXKET Cpa3y MCUYE3HYTb C MOoTepeil OJHOIo Iryas3a.

Ho B uemom Bce 310 06yciiaBnBaercs, Kak KayKeTcsi, 0COObIM yCTPOii-
CTBOM HAIIUX I71a3. JIETKO MOHAThH, YTO HAIIN IPEACTABIECHUS O KPACKBOM U

1To 06CTOATENBCTBO, YTO TIEPBOE W BTOPOE YaCTHOE MPOM3BOJHOE KaKOH-HUOYIb KpPH-
BOM MBI BUJUM HEIOCPEJCTBEHHO, HO BBICIIUX HE BUIUM, O0'bSCHAETCA BECbMa IIPOCTO.
ITepBoe BBIpazKaeT MOJIOKEHHE KACATEIbHON, OTKJIOHEHNE IPAMOI OT MOJIOXKEHUST CUMMET-
puH, & BTOPO€e BBIPaskKaeT OTKJIOHEHHE KPUBOH OT npsAMOit. Byaet, moxkaisyii, He 6eCrione3no
3/1eCh K€ 3aMEeTHUTh, ITO B HaIlleM OOBLIKHOBEHHOM MCIIBLITAHUU JIMHEHKH M IJIOCKHX IIJIa-
cTuH (HaKJIaAbIBAHHEM B OODATHOM IIOPs/IKE) MBI B A€HCTBHTEIHHOCTH yCTAHABJIUBAEM,
HACKOJIBKO BEJIMKO OTKJIOHEHHE JaHHOIO IIpeJMeTa OT CHMMETPHH K cebe caMoMmy.
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HEKPACUBOM JIOJIKHBI ObLTH ObI M3MEHUTHCS, KAK TOJIBKO HAIHU TJIa3a CTAJN
Ob1 nHBIMY. Fciu Bce Hale paccyKaeHue ClipaBeJInBo, TO HAYMHAET BO30Y-
JKJIATh COMHEHHE TaK Ha3bIBAEMOE BEYHO TpeKkpacHoe. TpyaHo Torma mose-
pPUTD, 9TOOBI KYJIbTYPA, HAKJIA/IBIBAIONIAs HA TEJIO Y€JI0BEKA CBOI HEOCTIOPH-
MBI OTIIEYATOK, HEe U3MEHSIA U TIPEJCTaBIeHuH ero o mpekpacHoM. [Ipuxo-
JIJIOCH K€ KOTJIA-TO BCEMY MY3bIKAJBHO-TIPEKPACHOMY Pa3BUBATHCS B TEC-
HBIX PAMKAX MSATU3BYIHON raMMBbI.

¢IBnenue 310 — YTO MOBTOPEHUE OIILYNIEHUH MPUATHO — HE OMPAHUIH-
BaeTCs OIHOM 001aCcThI0 BUAUMOTO. VI My3bIKaHT U (DU3KMK 3HAIOT B HACTOS-
mee BpeMsi, 9TO TapMOHUYECKOE UJIH MEJIOJMIECKOe TIPUCOETUHEHNE OTHOTO
3ByKa K JIDyTOMY JIHMIIb TOTJA MPUSITHO, KOT/JA HOBBIA 3BYK BOCIIPOM3BOIUT
YaCTh OILYIIEHNUs, BHI3BAHHOTO MPEAbLAYIMM 3ByKOoM. Koria s K OCHOBHO-
My TOHY MPHUCOEIMHSIIO OKTaBY, TO I B OKTaBe CJIBIILY YaCTh TOTO, YTO
CJIBIIIIATT B OCHOBHOM TOHE. I1oapobHO ocTaHABIMBATHCS HA 3TOM HE BXOJUT
B Mou HamepeHus. OUrpaHUYIUMCS HA CErOJHSI TOJBKO PElIeHreM BOIPOCA,
CYHIECTBYET JI B MUP€ 3BYKOB He4TO, Momo0HOe cuMMerpun (uryp.

[TocmoTpuTe Ha OTparkeHWe NMUAHWHO B 3epKaJje. BbI jerko 3amerure,
YTO TAKOTO MUAHWHO BaM B IEHCTBUTEILHOCTU BUIETH HE MTPUXOIUIIOCH: BbI-
COKHE TOHA €ro HaXO/ATCs CJeBa, a HU3KHE CIIpaBa. TakuxX MUaHWHO HE Jie-
JIATOT.

Ecsu 661 BBI MOJIONIIN K TAKOMY 3€PKAJBHOMY THAHWHO, T.€. YCTPOEH-
HOMY TaK, KaK OTpakeHne OObIKHOBEHHOTO MMMAHWHO B 3€PKAJIE, U 3aX0TeJN
Ha HEeM TOUIPATh TaK, KAK Bbl 3TO OOBIKHOBEHHO JIEJIAETE, TO BBIILIO ObI,
OYEBH/IHO, CJIE/IYIOIIEe: YKeJiasi B3ATh OJHOM WU JBYMs HOTAMY BBIIIE, BbI B
JAeficTBATEIbHOCTH Opasiu Obl TAKUMHE Ke HOTaMu Huzke. DdderT momyanii-
cst ObI TOBOJTbHO HEOYKUIAHHBII.

51 OTIBITHOTO MY3BIKAHTA, IIPUBBIKIIErO MPU HAJABJIUBAHUE OIPE-
JIEJIEHHBIX KJIABUII CJIBIIIATH ¥ OIPEIEJEHHbIE TOHA, MPEJICTABJISETC YK
OYeHb CTPAHHO HAOJIONATH B 3epKaJie UeOBEKA, MUIPAOIIEr0 HA ITHAHWHO:
€My MpeJICTaBJISIeTCs, YTO TOT JejiaeT 0OpaTHOe TOMY, UTO CJIBIIIUTCS.

Eme 3ameuarenspuee Obl1 Ob1 3¢ dekT, eciu ObI BbI MOMBITAINCH BOC-
[IPOUBBECTH HA 3€PKAJBHOM MHAHWHO IEJIYI0 rapMoHuio. B cirydae mesnomnun
HeOE3pa3INIHO, BO3bMY JIM 51 HOTOU BBIIIE Win HUXKe. B ciaydae rapmMonun
9TO TaKOW OrPOMHOI Pa3HUIILI HE COCTABJIsIET. 91 mMoydaio OZMHAKOBOE CO-
3ByYHe, IPUCOEJUHSIO I K OCHOBHOMY TOHY BEPXHIOIO MJIU HHUXKHIOI Tep-
1uio. CTAaHOBUTCS TOJILKO OOPATHBIM MOPSIOK WHTEPBAJIOB TAPMOHUH.

JleiicTBUTEIBHO, €C/ii Ha, 3€PKAJbHOM MUAHUHO cAeiaeM xoi Ha Dur,
MBI YCIBIIUM 3BYK Ha Moll, 1 Hao60poT.
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Bompoc Teneps B TOM, KaK OMUCAHHBIE SKCIIEPUMEHTBI BHITOJIHUTE. BMe-
CTO TOr0 4YTOOBI UrPATh HA MHAHWHO, OTPAKEHHOM B 3epKajie (ITO HEeBO3-
MOXKHO), UJIM BMECTO TOr0 9TOOBI 3aKa3aTh cebe TaKOe MUAHUHO (YTO CTOUIIO
Obl CJIUIIKOM JJOPOTO), MbI MOYKEM [IPOU3BECTH CBOU OIBITHI IPOIIE, €CIIH 10~
CTYIIUM CJIEAYIONIIM 0Opa30M:
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1. Ms1 urpaem Ha OOBIKHOBEHHOM HAIEeM THAHIHO, CMOTPsI B 3€PKAJIO, U
3aTeM HA HEM K€ UT'PAEM TO, 9TO MbI BUIen B 3epkasie. Bce 6osee Bbicokme
HOTBI TIPEBPAIIAIOTCS TOTJA B TAKUX K€ pa3MepoB Oojiee HU3KUE HOTHI. Mbl
urpaeM Torga ofaHy (bppasy u Beael 3a Hell APYry, CAMMETPUIHYO IePBOit
Ha KJIABUATYPE.

2. IlomecTuTe PAIOM C HOTAME 3€PKAJIO, B KOTOPOM HOTBI OTPAXKAIOTC,
MBI UTPAEM, CMOTPS Ha 3TO OTpaxKeHue. Pe3ybrar mosyyaercs TOT Ke, YTO
U B IIPEIbIAYIIEM CIydJae.

3. Mbr mepeBopavnBaeM HOTHI M YUTAEM WX CIPABA HAJEBO W CHHU3Y
BBepx. [Ipu 3TOM MBI Bce ame3bl cunTaeM 3a 6emosin u Haobopot. Kpome To-
o, Mbl MOZKE€M IIOJIb30BaTHCA 371€Ch TOJJIBKO 6&30BbIM KJIIOYEM, ITIOTOMY YTO
TOJIBKO IIPHU HEM HHTEPBAJIbl HE U3MEHAIOTCA IIPDU CHMMeTpI/I‘{HOﬁ nepecra-
HOBKe (CM. puc.).

B npusaraembix HOTax m300paskeHbl HPUMEpHI, pucyiomue 3ddekT
ITUX ONBITOB. B BepxHe#l cTpoke mpupeleHa oaHa (pasa, a B HUXKHEH —
dpaza, ciMMETPUYIHO K HEll epeBepHyTas.

Pesynprar Hammx ombpITOB TAaKOB. Meonus CTAHOBUTCS HEY3HABAEMOH,
rapMonus nepeesbiaercs u3 Dur 8 Moll nin Haobopor.

DTOT HHTEPECHBIH (haKT OBLI JABHO U3BECTEH (PU3NKAM ¥ MY3bIKAHTAM,
HO B HOBEIiIllee BpeMsi M3yU€HHUIO ero /1ajl U3BECTHBIN TOIMOK CBOEH paboToit
Immunzen.

Bo Bcex nmpuBeeHHBIX BBIIIE IPUMEPAX BCE BEPXHUE HOTHI OBbLIN IIpe-
BpAIIEHbI B HUKHUE PABHBIX PA3MEPOB, TAK YTO 5 BIPABE CKA3aTh, YTO KaXK-
noit dbpase cooTBeTCTBYeT cuMMeTpudHas el ¢ppasa. Tem He meHee yxo He
3aMevYaeT HUKAKON CUMMETPUU WM, TI0 KpaiiHeil Mepe, oueHb MaJjo. Eaun-
CTBEHHBI HAMEK HA CUMMETPHIO, KOTOPbIH ocTaercs, 310 obpamenue Dur
B Moll. Cummerpusi CyIIecTByeT 31ech JJjis yMa, HO He CYIIeCTBYeT JJisi
omyinenust. s yxa HET CUMMETPHH, TIOTOMY 9TO OOPATHBIM MOPSIIOK He
[PUBOIUT K IOBTOPEHUIO OInylneHuil. Byab y Hac oHO yXO mJisi BOCIIpHUsI-
THsI MOBBIIIEHUS, & JAPYTroe IJjis BOCIPHUSITUS NOHUXKEHHUs, KAK y HAaC eCTh
OWH TJIa3 i BOCIPUATHS JIEBOTO, & APYIO# JJIsi IIPABOr0O, TO CYIIECTBO-
BaJsii ObI TOrIAa CHMMeTpUYHBbIE Ibechl. IIporuBomnosoxkuocts Dur — Moll
Yy yXa COOTBETCTBYET MPOTUBOIOJIOKHOCTH BEPXHEIO M HUXKHETO y TJIa3a,
a B 9TOM IIOCJIETHEM CJIydae CUMMETDHsS TOXKe CYIIECTBYeT JJId yMa, HO He
OIIYIIAETCH, KAK TAaKOBAd.

st TOTHOTHI TEJIOTO g XOTes Obl TPUOABUTH €I1e€ OJIHO KPATKOe 3aMe-
YaHWe /I YACTH MOUX YBAaXKAEMbIX CJIyIIATE/eH, CBEIYIINX B MAaTeMaTHKE.
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Haime noTHOE TuchMO ecTh B CymHOCTH rpaduaeckoe n300parKeHue My-
3BIKAJILHOTO TTPOU3BEIE€HUsT B (DOPME KPUBBIX, MPUYEM BPEMsi HAHECEHO Ha,
abcuucc, a gorapudm unciaa Konebanuit Ha opauHar. OTKJIOHEHUS HOTHOI'O
MUCHMa OT HTOrO MPUHIMIA WK TAKOBBI, YTO OHU 00JIerdaior ob630p, Win
HUMEIOT KaKOe-HUOY b HCTOPUIECKOE OCHOBAHUE.

Cuieyer erie 3aMeTUTDH CJIETyTOIEE: OILYIIEHNe BBICOTHI TOHA MPOIIOP-
[UOHAJIBHO JIoTapudMy YnCIa KOIeOaHu, & pACCTOSHUS MKy KJIABUIIAMU
COOTBETCTBYIOT PA3HOCTAM JorapudmoB ducen kosjedbanuit. Ha sTom ocho-
BaHUMW MOXKHO CKa3aTb, YTO YHUTa€MbIC B 3€pPKaJi€ TapMOHUU W MEJIOJHUH B
HU3BECTHOM CMBIC/IE CHMMETPHUYHBI K CBOMM OPHUT'MHAJIAM.

WNanarass Bam 3T KpaiiHe OTPHIBOYHBIE COODPAXKEHUsI, S XOTEJ TOJIb-
KO JaTb BaM IIOYYBCTBOBATH, YTO yCIE€XW €CTECTBEHHbLIX HAaYK HE OCTAJIUCh
6e3pe3yHbTaTHbIMI/I B T€X 9aCTAX ICUXOJIOI'NU, KOTOPbIEC HE OTBEPHYJIUCH OT
HUX C TIpeHebpeKeHNeM, a BCTYIIUIN B M3BECTHYIO CBsi3b. 3aTO U IICUXOJIO-
rusi, KaK Obl OTJaBast eCTECTBEHHBIM HAYKAM JaHb OJIAr0JapHOCTH, HATHHAET
B CBOIO OY€pe/ib OKA3bIBATH UM IOJIJIEPIKKY.

Te Teopun uU3MKU, KOTOPHIE CBOMST BCE SIBJIEHUS K IBUKEHHUIO U PAB-
HOBECHIO MEJIbYAMIINX YaCTHIL, T.e. TAK HA3bIBAEMbIE MOJIEKYJISIPDHBIE TEO-
pun, Gyarogapsi ycrexaM T€OPUU UYyBCTB M MPOCTPAHCTBA, YK€ HAIUHAIOT
Koﬂe6aTbCH 1 MOXKHO CKa3aTb, YTO JHHU HUX COYTECHDI.

H MONBITAJICA IIOKa3aThb B APYIOM MecCTe, YTO pAJ TOHOB €CTb HUYTO
MHOE, KAK POJ] IPOCTPAHCTBA, HO OJHOI'O TOJIBKO U IPUTOM OIHOCTOPOHHErO
u3mepenus. U1 Bot, ecau ObI KTO-HUOYb, KOTOPBIH TOJIBKO CJIBIIIAJ ObI, 3a-
XOTeJI pa3BUTh cebe MUPOBO33PEHUE B ATOM CBOEM JINHEHHOM ITPOCTPAHCTBE,
OH MHOTI'0 IOTEPsLI ObI, KOO €ro MPOCTPAHCTBO OKA3AJIOCH ObI CJIUIITKOM HeI0-
CTATOYHBIM ISl TOTO, YTOOBI BMECTUTD BCE PA3HOOOpa3ue IefCTBUTETHHBIX
oruotrenuii. Ho cTosb ke HeoCHOBATEIHLHO IyMaTh, Oy/ITO BECh MUD, JaXKe U
HE JIOCTYIIHBIH HAIIEMY 3PEHHI0, MOXKET OBITH C2KAT B MPOCTPAHCTBO, KAKUM
€ro 3Haer 1ia3. A UMEHHO B TAKOM TOJIOYKEHUH HAXOIATCS BCE MOJIEKYJISIP-
Hble Teopun. MbI 00JIaaeM OIHUM OPTraHOM, Oosiee GOraThbIM, €CIIU CYIUTh
IO MHOT'OCTOPOHHOCTH OTHOHIeHHﬁ, KOTOpbI€ OH MOXKET OXBaTUTb, Y€M BCe
JIpyrHe. DTO HAII Pa3yM. DTOT OPTraH CTOUT HAJI HAIUMH YyBCTBaMu. Tosb-
KO OH OJIMH B COCTOSIHHM OOOCHOBATH TOYHOE U JIOCTATOYHOE MHUPOBO33peE-
nue. MexaHn4deckoe MUPOBO33PEHNE CAENIAI0 CO BpeMeH I aauses OrpOMHBIE
yCIIEXW U COBEPIIMJIO MHOroe. TeM He MeHee eMy TPUIETCH B HACTOSIIEE
BpeMsl YCTYIIUTDL CBOE MeCTO B3riaLy 6omee ceobomnomy’. ITompobuee octa-

Mocneauuit cam coboit mpuBegeT K TOMY, 9TO Oy/yT BHIPAXKaTh B3AMMHYIO 3aBHUCH-
MOCTb MeXK/y SIBJIEHHSIMH IIPUPO/BI HE IPOCTPAHCTBEHHO U BPEMEHHO, a B OJHUX YHUCJIE€H-
HbIX oTHOIIeHUaX. CM. 3amerky B kypHaJe Fichtes Zietschrift fiir Philosophie 1866 r.
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HABJIMBATHCA HA PA3BUTHU ITON MBICIH 37€Ch HE MOXKET BXOIUTH B MOHU
HaMEPEeHUs.

4 xoTes TOMBKO BBIACHUTD TIepel BaMu APyToit myHKT. MbI Bbime mpu-
BeJIU COBET O/IHOTO (buyiocoha OrpaHnaIuBaTHCS UCCIeJ0BAHIEM OJinzKaiiiie-
rO ¥ TOJIE3HOTO. JTOT COBET HAXOIWT B CeOE IO M3BECTHOM CTEMEHN OT3BYK
B NIPU3bIBE COBPEMEHHBIX HCCJIEJ0BATENEH K CAMOOTDAHUYIEHHIO U Pa3/iesie-
HUIO Tpyzaa. Bbl BuanTe Temneph, UTO HE BCEra yMECTHO CJIE0BATH ITOMY
coBery. MBI TIIETHO Myd4aeMcsi, 3ameprhle B CBoeM KaOuHere, HaJ| pa3perie-
HHEM BOIIPOCA B TO BPEMs, KAK CPEJICTBA JJIsi STOIO PEICHUS JIEXKAT, MOKET
OBITD, 32 €ro MOPOrOM.

Ecnu uccieioBaresb u BIPaBAy J0JKEH ObITH CATIOKHUKOM, 3HAIOIINM
TOJIBKO CBOM KOJIOIKH, TO OH 00si3aH, MO KpaifHeil mepe, ObITh TAKUM Ca-
noKHUKOM, Kak [anc-Cakc, HanmpuMep, KOTOPbIH He Ope3ryer B3TJISHYTh Ha
pabory coceza, YTOOBI BHICKA3aTh O Hell cBoe MHeHwue. IlycTb 310 u MHE 10-
CJIY?KUT W3BUHEHUEM, €CJIU s CErO/IHs TIO3BOJHJ cebe OTBJIEUhCS OT MOWX
KOJIOZIOK, 9TOOBI OCMOTPETh B CTOPOHY' .

I JanbHeiimee pa3BuTHe 06CYKIAEMBIX 37€Ch IPOOJEM CM. B MOeH KHHre <«AHaau3
omymenunits. I Copa B cBoeit kuure «Sur la perception du beau» paccmarpusaer mo-
BTOpPEHHE, KaK MPUHIHUI 3CTeTUKHU. Paccyxaenuss Cops 1O 3CTETHUKE TOPa3ao OOuIupHee
MOWX, HO B OTHOIIEHUH [ICUXOJOIMIECKOr0 U (PU3UOIOrUIeCKOro 0O0CHOBAHUSI IPUHITUIIA
MOM MBICJIH MHE KayKyTCs TJIyOXKe.
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IIpuHIUT coxpaHeHns dHeprun’

B 1847 r. 3HamenuThiii busuk [orcoyss NPOIUTA MOMYJISIPHYIO JIEK-
MuI0?, OTIMYAIONLYIOCH GOJIBIIOHN IPOCTOTOM 1 AcHOCTBI0. OH JOKA3LIBAT B
Hell, 9TO KUBasl CUJIa, KOTOPYIO TOIyYaeT OOIBIIOE TEJIO DU MAJIEHUN C U3~
BECTHOU BBICOTBHI M KOTOPYIO OHO COXpaHsieT B (hopMe OIpeiesIeHHOM CKOPO-
CTH, SKBUBAJIEHTHA [IPUTSKEHUIO HA PACCTOSHUU Y TH MMAJIEHUs U 9TO OBLIO
OBbI «abCypaOM» JIOMYCTUTD, UTO TA KUBAA CHJIA MOXKET OBITh YHUITOKEHA,
6e3 BOCCTAHOBJIEHHUS ITOrO KBUBasieHTa. OH mpubasiser 3areM: «Bbr Oy ie-
Te MOITOMY Y/IMBJIEHBI, €CJIA I CKaXKy BaM, UYTO OY€Hb HEJABHO elre obiiee
MHEHHE ObLIO TAKOBO, YTO YKUBas CUJIA MOXKET ObITh COBEPIIEHHO YHUUTO-
JKEHa I0 HalleMmy mpou3Boiys. [IpubaBbre Ciofa, 9TO B HACTOSAIIEE BPEMs,
o ucreveHun 47 jier, 3aKOH COXPAHEHUsI SHEPTUU CIUTAETCS BO BCEM KYJIb-
TYPHOM MHUDPE COBEPIIEHHO HEOCIOPUMON UCTHHON M YTO BO BCEX ODJIACTSIX
€CTECTBO3HAHUS OH HAXOJUT CAMOE IIJIOJOTBOPHOE ITPUMEHEHHE.

Cyapba Bcex 00bsICHEHWIT, UMEIOIINX BayKHOE 3HAUYEHUE, OUeHb CXO/IHA.
IIpy mepBoM CBOEM TMOSIBJIEHUU OHH OOJIBIIMHCTBOM JIIOJEH MPUHUMAIOTCS
3a 3a0nyx)aenus. Tak, nepBas pabora P. Maepa 0 mpuHIUIE COXpPAHEHUS
suepruu (1842 r.) GblIa OTBEPTHYTA MEPBLIM HEMEUKUM (DU3UIECKUM KYP-
HAJIOM, M He Jiydimas cyapba nocruria u crarbio Ieavmeoavya (1847 1.).
Haxe Jocoyan, cyns o ciaosam Playfair’a, BcTpevas 3aTpyaHeHs B Oy0-
JINKOBAaHUM 1epBOro cBoero Tpyaa (1843 r.). Ho mocrenenHo pacnpocTpaHsi-
ercs CO3HAHUE, YTO HOBBIM B3IVISAI JJABHO y2Ke IOATOTOBJIEH U JTABHO CO3PE
U 9TO TOJIHKO HECKOJBKO BBIJAIOIINXCS YMOB IIPUHSIA €r0 PAHbIIEe APYTUX,
YeM OHM U BBI3BAJIM OMNO3UIMIO OosbuinHCTBA. 110 Mepe Toro, Kak obHApY-
JKUBAETCS TJIOJ0TBOPHOCTH HOBOT'O B3IJISIIA, TIO MEPE €ro yCIIEeX0B, PACTET U
JoBepue K HeMmy. BoJbIIMHCTBO JTI0/1€eH, TOMb3YIONIUXC ITUM B3IJISIIOM, HE

ITnaBa s1a ecTh cBOGOAHASA mepepabOTKa OJHON YacTH Moero counmnenus <«IIpuHimm
coxpaHeHHus paboThI» M BIEepBble OblIa HamedaTaHa B kKypHase «The Monist» vol. 5,
cTp. 22.

20n Matter, Living Force, and Heat, Joule scientific Papers, London 1884, ctp. 256.
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MOXKET BXOJUTH B TOAPOOHOE M3ydeHWE €ro; OHO MPUHUMAET YCIEX 3a JI0-
Ka3aTeIbCTBO OCHOBATEIHLHOCTH. TaK MOXKET CJIyIUTHCH, ITOOBI BO33PEHUE,
npuBeflree K CaMbIM BBIJAIOIMUMCA OTKPBITHUAM, KAaK, HAIIpUMeD, TeOpUdA
TenJI0Thl BA9%a, BIOCIEACTBUN B APYTOit 00/1aCTH, TJe OHO TPUMEHEHO OBITH
HE MOXKET, MOCJIYKHUJI0 OMEXOH MPOTPecCy, Mejasd JIOJAeH CIenbIMu K (hak-
TaM, HE COOTBETCTBYIONIUM U3/TIO0IEHHON Teopun. YTOOBI OrpaIuTh TEOPUIO
O TaKOi COMHUTEJHLHON pPOJI, HEOOXOJUMO BpeMsi OT BPEMEHH MOABEPraTh
CaMOMY TINATEIHLHOMY HCCJIEIOBAHUIO OCHOBAHUSI U MOTHUBBI €€ DA3BUTHUS U
CyIIECTBOBAHUSI.

Mexanudeckoii paboToit MOXKHO BBI3BATH PA3JIUIHbIE (DUBUUYECKUE W3-
MeHeHusl (TEPMUYECKUE, JEKTPHIECKNe, XUMUIecKne U T.1.). Ipu BoccTa-
HOBJICHUUW IIPEZKHUX COCTOSIHUM OIATH DOJIyvIaeTCAad MEXaHNYeCKad pa60Ta,
TOYHO B TAKOM K€ KOJMYECTBE, KaKoe ObLI0 He0OXOIuMO, YTOOBI BHI3BATH
BOCCTAHOBJIEHHBIE [TOTOM U3MEHEHUsI. B 9TOM 3aKJII0UaeTCs NPUHYUN COTPa-
HenuA anepeuu. st 0603HaAUEHHS TOTO HEYHUYITOXKAIOIIEroCs HEYTO, MEPOIO
KOTOPOT'O CJIy’KUT MeXaHMIecKas paboTa, MaJIO-[IOMAaJIy BOILJIO B yIOTPeO-
JleHne Ha3BaHue «3Heprus»’. Kak »xe Mbl npuimam K sromy? M3 Kakux uc-
TOYHUKOB MBI TIOYEPITHYJIA STO NO3HAHUE! DTOT BOIPOC UMEET T'POMATHBIH
HHTEPEC He TOJLKO caM IO cebe, HO U B CUJIY YKA3aHHOMN BBINIE MPUIUHBIL.

MHeHI/IH O Te€X OCHOBaX, Ha KOTOPBIX ITOKOUTCA 3aKOH 3HEPTruu, B HaCTO-
dAIIee BpeMsi eIlle CUIbHO pacxoisarcs. Hekoropbie CBOAAT MPUHIIAIT COXPa-
HEHWs S9HEPTUH K HEBO3MOXKHOCTH perpetuum mobile, KOTOPYIO OHU CIUTAIOT
WJIN IOCTATOYHO JIOKA3AHHON HA OIBITE WJIK JIaXKe CaMO COOOI0 pa3yMerole-
ecsd. B obnactu 4mMcToit MexaHMKH HEBO3MOXKHOCTBL perpetuum mobile, T.e.
HEIPEPBIBHOIO MPOU3BEACHUS pabomos 63 NOCMOAHHO20, COTPAHAIOULL20CH
U3MEHEHHUsT, MOXKeT OBbITh JIErKO J0Ka3aHa. Eciu, mosTomMy, nCXouTh U3 TOro
B3IVISA/IA, ITO BCE (PUBMUECKUE SBJICHUS TIPEJCTABISIOT COOON TONBKO sIBJIE-
HUA MeXaHU4YIeCKHue, JABUZKEHUHA MOJIEKYJ U aTOMOB, TO HETPYAHO IIOHATD,
OCHOBBIBAsICh HA 9TOM MEXAHUIECKOM MOHUMAHUU (DU3UKH, U HEBO3ZMOK-
HOCTH perpetuum mobile B obmactu Bceit ¢pusuku Boodie. Takoro MHeHMs
B HACTOsIIEe BPeMs IIPHUAEPKUBAETCS OOJIBIIMHCTBO yueHbIX. JIpyrue ke
HCCJIeIOBATENHN JOMTYCKAIOT TOJIBKO YMCTO IKCIEPUMEHTAIHLHOEe 0O0CHOBAHME
3aKOHA SHEPIHH.

W3 panbueiirero Oymer BUIHO, YTO HA CAMOM Jejie BCE 3aTPOHYTHIE
HAMU MOMEHTBI yYaCTBOBAJIU B PA3BUTUHU STOTO BIIJISIA, HO YTO TIPU ITOM,
KpOME TOr'0, BECbMa, CYIIECTBEHHYIO POJIb UTPAJIA JI0 CUX TIOP MaJIo 0OpaIas-
masi Ha cebsi BHUMAHUE JIOTHYECKasi ¥ 9ucTO (popMajibHas MOTPEOHOCTD.

1 Haszpamue 3T0, Cyas IO BCeMy, BIEpBbIe BBea B MexaHuky 1. FOne.
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1. Ilpusnun uckao4YeHHOro perpetuum mobile

3aKOH PHEPIMK B €ro COBPEMEHHON (rOpMe HE TOXKIECTBEHEH C TPUH-
[ATIOM MCKJIIOYEHHOTO perpetuum mobile, HO BCe 2Ke CTOUT C HUM B TECHOI
cBsa3u. Ho sToT mociegauit mpuHIMI BOBCE HE HOB, MOTOMY YTO B 06JIACTH
MEXaHUKHN UM PYKOBOACTBOBAJIMCH IIPU CBOUX UCCJICITOBAHUAX BeJIUYauInmne
MBICJTUTEIU YK€ MHOT'O CTOJIeTHi TOMY Ha3al. f mo3Bosmo cebe moaTBepIuThH
9TO HECKOJbKUMHU UCTOPUYUECKUMU TIPUMEPAMHU:

B cBoeit kuure «Hypomnemata mathematica» (tom. IV, de Statica,
Leyden 1605) Ha crp. 34 Cmesun obcyKaaeT BONPOC O DABHOBECUH HA Ha-
KJIOHHOH TIJIOCKOCTH.

Ha tpexcroponneii npusme ABC (oHa
OpeJicTaBjIeHa B pa3pe3e Ha puc. 1) ¢ ropu3oH-
TAJIbHOM CTOPOHOU AB BHCHUT 3aMKHyTas Be-
pPEeBKa, Ha KOTOPOH DABHOMEPHO paCIpejiesie-
HbI 14 PaBHOTAKEIbIX MIAPOB. Tak Kak HUXK-
HIOIO CHMMETDUYHYI0 d4acTh BepeBku ADC
MOXKHO MBICJIECHHO H€ IIPpHHUMAaTb BO BHHMa-
uue, Cmesun 3aKJIOYAET, UTO YEThIPE MIapa
Ha AB ypapHoBemmBaioT nsa mapa wa AC.
N60, 6ynp paBHOBECHE B OIWH KAKON-HUOYIb
MOMEHT HAPYIIEHO, OHO HE MOTJIO ObI CyIie-
CTBOBATh HUKOI/IA, BEPEBKA JIOJIKHA ObLIa ObI
BpaliaTbCA BCErga B OJHOM U TOM K€ HallpaB-
JIeHUW, MbI UMenn Obl perpetuum mobile. «Ho Oyap 310 Tak, psm mapos
JIO/KeH ObLT Obl 3aHMMATH TO Ke IMOJIO2KEHUE, YTO U PAaHbIIe, [0 TOH 2Ke
MIPUYHHE BOCEMb IIAPOB JIEBBIX JOJKHBI ObLIN ObI OBITH OOJIEe TAKEIbI, YeM
IIECTh TIPABBIX, U, CJIEIOBATEIHLHO, TH BOCEMb JTOJIKHBI ObLIN ObI OIyCKATH-
Csl BHU3, a HIECTb APYTUX IIOJHUMATbCA BBEPX, TaK 9YTO BCE IIapbl COBEPIIAJIN
Obl HEIIPEPHIBHOE M BEYHOE JIBHKEHUE, 9er0 ObITh HEe MOYKET.»

Orcioga C'megun JIETKO BBIBOJAUT 3aKOHBI PABHOBECHUS I HAKJIOHHOMN
IIJIOCKOCTU U OY€Hb MHOI'O APYTUX IJIOJOTBOPHBIX MOJIOXKEHU.

B rnase «I'mapocraTrkas TOro e cOUMHeHUs Ha crpanHuie 114 oH BbI-
CTaBJISAET CJEYIOIIee TTOJIOKEHNUE:

«Jannast Mmacca BOZBI COXpaHseT CBOE JJAHHOE MECTO B BOZE».

DTO TIOJIOKEHHE CIIEIYIOMKUM 00pa30M JI0Ka3bIBAeTCs Ha durype 27:

«Urax, momyctum, uro A (ecsm 6bI 3T0 KaKUM-THO0 00PA30M MOTLJIO
IPOUCXOIUTH €CTECTBEHHBIM MYyTEM) HE COXPAHSET CBOEIO MECTa, a CIAIaeT
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K D; cimemys 3a HMM, BOZA MO TOH K€ TPUYWHE CTEKAJA

6u B D u OTCIONa 1O TOH K€ MPUYHHE CTeKasa Obl I1ajb-

nie, Tak 9TO 3Ta BoAa (TaK KaK BE3JE CYLIECTBYET ONHA W

Ta, YK€ TIPUIKMHA) MIPEICTABIIAIA Obl IPUMED GECTIPEPBHIBHOIO
IE JIBUKEHWsA, 9YTO abCypPAHO.»

Orciofa BBIBOJSTCS BCe TTOJIOXKEHUsT T pocTaTuku. 11o

roMy ke 1moBogy (C'mesun BIepBbIE PA3BUBAET TY, CTOJb

Puc. 27 ILJIOIOTBOPHYIO JIJIsi COBPEMEHHON TEOPETUYIECKON MeXaHU-

KU MBIC/Ib, YTO OT TPUOABJIEHUS HEIIOABUKHBIX CBA3€ PaB-

HOBECHE CUCTEMbI He Hapyiraercsd. [1ob3ydach 3TuM 3aMevanneM, B HACTOs-

I1lee BpeMsi BBIBOJIAT, KAK M3BECTHO, TPABUJIO COXPAHEHUs [EHTPA, TIKECTH,

Hanpumep, u3 npuHnuna d’Arambepa.

Eciu 661 MbI 3ax0Te/M B HACTOSIIIIEE BPEMs BOCIIPOU3BECTH JIEMOHCTPA-
mun Cmesuna, TO, KOHEYHO, JOJXKHDBI ObLIN ObI HECKOJHKO BHIOM3MEHHUTDH
ux. JIjs Hac He COCTaB/IsSET HUKAKON TPYIHOCTH TPEICTABIATH cebe, ad-
CTparupysi CONPOTHUBJIEHNUsI, BEPEBKY Ha IIPU3Me B OECKOHEYHOM PaBHOMED-
HOM JBr2KeHnr. Hamporus, Mbl ObI BO3parKaJiu IPOTUB JOMYIIEHNs YCKOPEH-
HOTO JIBUXKEHUs WU TaKXKe IPOTUB JOIYIIEHWS PABHOMEPHOIO JIBUMKEHUSI
[IPU HEYCTPAHEHHBIX COMPOTUBJIEHUsIX. MOXKHO TaKKe [1Jisi OOJIbIIeH siCHOCTH
IOKA3aTeJIbCTBA, [ENb IIaPOB 3aMEHUTH TSKEJIOW PABHOMEPHOH HECKOHEYTHO
rUOKO# BEpeBKOii.

Bce 310 He W3MeHsiIeT HUYEro B HCTOPUYECKOM 3HAYEHUN MCCIIEIOBAHUN
Cmesuna. Dakr B ToM, 910 C'mesun BHIBOAUT U3 IPUHIUIIA HEBO3MOXKHOCTH
perpetuum mobile NICTUHBI, TTO-BUAMMOMY, ropa3ao 6ojee mpocThie.

B xozxe uzeit, koropseiiit npuBogut lasuses K ero OTKPBITUSAM, 3HAYM-
TeJIbHYIO POJIb UTPAET IIOJI0KEHHE, YTO C JOCTUTHYTON B CBOEM IMAIEHUH CKO-
POCTBIO TEJI0 MOXKET MOJHUMATHCS UMEHHO HACTOJBKO BBICOKO, HACKOIHKO
OHO YTIaJI0. DTO MOJIOKEHHE, YACTO ¥ C OOJIBINON SICHOCTHIO BBICTYIIAIONIEE Y
TI'aaunesn, ectb Beib TOMLKO apyrasi ¢hbopMa UCKIIOUeHus perpetuum mobile,
4TO MBI yBuIuM y Iotizenca.

O6mensBectro, uro laausedi HAIIE] 3aKOH PABHOMEPHO YCKOPEHHOI'O
IBUKEHWS TIQJIAIONIEr0 TeJa, IIPU MOMOIIU YMO3PEHHs, KAK «CaMOe IIPOCTOe
U eCcTeCTBeHHOE». /10 5TOro OH MPUHS APYToil 3aKOH, HO TOTOM OT HEro OT-
KazaJics. YToObI IPOBEPUTH CBOI 3aKOH MMAIeHNs, OH IPUCTYIUJ K OIIbITAM
IO MTAJIEHMIO TeJIa 10 HAKJIOHHON IIJIOCKOCTH U IIPU 3TOM OIIPeIe syl BpeMeHa,
MaJIeHusl 10 BECY BOJbI, BBITEKAIONIEH M3 cocyma TOHKOM cTpyeit. Mcexommn
OH M3 TOrO OCHOBHOI'O ITOJIOXKEHWUsI, 9TO JIOCTUTHYTAs HA HAKJIOHHOHN ILIOC-
KOCTH CKOPOCTH BCETJIa COOTBETCTBYET BEPTHKAJIBHOM BBICOTE MAJAEHUs. JTO
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TIOJIOYKEHNE BbITEKAeT /I HEro M3 TOr'o, YTO TeJIO, yIaBlllee 0 HAKJIOH-
HOHM IJIOCKOCTH, MOXKET NMOSHAMATBHCA MO APYroi HAKJIOHHOMU MJIOCKOCTH, C
JIIOOBIM yYTJIOM HAKJIOHA, CO CBOEH CKOPOCTHIO HE BBIIIE BEPTUKAJIHHON BbI-
COTHI TIEPBOI HAKJIOHHOHN IJIOCKOCTH. DTO IMOJIOKEHNE O BBICOTE MOIHATHS
TeJIa TPUBEJIO €r0, MO-BUANMOMY, K 3aK0oHy nHepiuu. [lociymaem cobcrBen-
HbIe ero reHuasbHble paccyxkaenus B dialogo terzo, Opere. Padova, 1744,
tom III.

Ha crpanunne 96 Mbr unTaem:

«4 mpwHWMAaIO, YTO CKOPOCTH JBHU2KEHUs OIHOI'O M TOTO Ke TeJa IO
Pa3/IMIHBIM HAKJIOHHBIM IIJIOCKOCTAM TOI'Ja PaBHBI, KOr'Za PaBHbI BEPTHU-
KaJIbHble BBICOTBL 3TUX IIJIOCKOCTEMH.»

K sromy on 3actaBisier Caab6uamu B IHAJIOTE 3aMETUTH CJIEIYIOIIee:

«Bbr paccyxmaere BechbMa IIPaB-

JIOTIOOOHO, HO 51 XOTeJ Obl YBEJTUYIUTH A
9Ty NMPaBIONOJ00HOCTH, OITBEPIUB €€
OTIBITOM TaK, YTOOBI OHA MOYTU HMEJIa
CHJIy HeOOXOIMMOTO JOKA3aTesbCTBA.
IIpencraBbre cebe, YTO ITOT JUCT —
BEpPTUKaJIbHAs CT€Ha U YTO Ha I'BO3JE,
NIPUAKPENJIEHHOM K Hel, IIOJBelIeH Iep-

n.‘\/

MMEeHIUKYJISPHO K TOPU3OHTY HA TOHKOI D G / > c
untu AB jajwHOM B 2-3 JIOKTS CBUH- &F
LOBBIH 11apuk BecoMm B 1-2 yummu. Ha B

CTeHe IIPOBEJUTEe NOPU3OHTAJIBHYIO JIU-
Huto DC' 1o IpsiMbIM yIJIOM K II€PITEH-
Jukyasapy AB, KOTOpbIfi OTCTOUT, JOIYyCTUM, OT CTEHBI Ha, JiBa aoiimMa. [le-
pemecrure moToM HUTh AB ¢ mapukom B nosoxkenne AC n ocraBbTe Ia-
puk B nokoe (cMm. puc. 28). Bul yBuamre, uro ou onmmer ayry CBD u
HAaCTOJBKO Tepeitier Touky B, 4ro, onucas ayry BD, modTH MOJHUMETCS
no muauu C' D, 0no31aB TOMBKO HA MAJIEHbKH KYCOK, TAK KAK TOYHOMY IIPH-
6I)ITI/IIO K 3TOMy IIyHKTY MelIaeT COIIPOTHUBJIEHHE BO3,H,yX& n HUTHU. OTCIO,HEL
MBI MOYXKEM C OOJIBINON TPABIONOI0OHOCTHIO 3aAKIIOYNUTD, YTO UMITYJIbC, IO~
JIYUYEHHBIH [pY MAJEHUU IIapuka B Touke B npu npoxoxaenuu ayru C'B
JOCTATOYEH, YTOOBI 3aCTaBUTH MIAPUK MOTHATHCA 1O ayre BD ma Ty Xe
BoicoTy. CiesiaB 3TO U IMOBTOPUB TO OIBIT HECKOJILKO Pa3, BOObEM B CTEHY
rBO32b B TOUKe F u 3aTeM B Touke F' Tak, 9TOOBI OH BBICTYIIAJ HA MATh UK
mecTsb moiiMoB. Cremaem 310 11 TOro, 9rodsl HuThH AC, KOrja mapuk mo
ayre C'B goiimer no Touku B, 3anenuiach 3a rBo3/b U ObLIa ObI BBIHY K 1€~

Puc. 28
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Ha MPOJOJIKUTEH CBOE JIBUXKEHUE 110 OKPY:KHOCTH BG, onucaHHOW BOKDYT
touku E. MbI yBumuM, 9TO CHEIaeT Ta CKOPOCTH, 9TO JAOBOIUJIA IIAPUK TI0
nayre BD no BeicoTsl ropusonTanbhoit quaun C'D. Tenepsb, rocrmoma, BbI €
YAOBOJIBCTBUEM YBUIUTE, YTO IIAPHUK MOAONIET K POPU30HTAJIbHON JINHUU B
touke G. To ke camoe TPOU30HIET, €U BbI IOMECTUTE NMPEISITCTBAE HUKE
B TOUKe F': 1mapuk Torga onumier ayry B.J, Bcerja 3akaHuuBast CBOE JIBUKE-
uue TouyHo Ha guHuu C'D. Eciun Obl NpensTcTBYoOMINA rBO3b ObLI IOMEIIEH
TaK HMU3KO, YTO HUTh W3-3a HEro He Morya Obl go#itu 10 BbicoTbl C'D (4TO
CJIYIUIIOCH ObI, ecyii Obl OH ObLT OJiMzKe K Touke B, 1ueMm K mepeceuennio AB
¢ ropu3oHTaIbHO# Junueil C'D), To HUTD, N0 10 rBO3/s, 06epHyIAChH Obl
BOKDPYT HEr0. DTOT OIIBIT HE OCTABJISIeT COMHEHU B TPABUIbHOCTH BbIIBUHY-
TOrO HAMU TOJIOYKEHUs: TaK Kak 00e qyru CB u DB paBHbI B CUMMETPUIHO
PACIIOIOKEHbI, TO MOMEHT, JOCTUIHYThIH apuxkenueMm 1o ayre C'B, paBHs-
eTcsi MOMEHTY JABUKeHUs 1o jayre DB; HO MOMEHT B TOuKe B, cO3JaHHBII
najgenveM 110 ayre C' B, MOXKET TOJKHYTH BBEPX TO K€ IOIBUYKHOE TEJIO IO
ayre BD. BcemencrBue 3TOr0 MOMEHT, MPUOOPETEHHDBIN NMPU JIBUXKEHUU TI0
nyre DB, paBHsIeTCS TOMY MOMEHTY, KOTOPBIH TOJKAET TO YK€ CAMOE II0-
JBUKHOE TEJIO MO TOi Ke jayre oT Touku B K Touke D. U BoOOIE BCAKuMii
MOMEHT, TPUOOPETEHHbBINM MIPU AIEHUH 110 Ayre, PABHSETCS TOMY MOMEHTY,
KOTOPBI MOXKET MOJHSTH TO YK€ TeJIO IO TOH Ke Jayre; HO BCe MOMEHTHI, KO-
TOPBIE MOTI'YT MOJAHATEL TeJIO 110 ayraMm BD, BG, BJ, paBHbI MexX1y coboii,
TaK KaK OHU BCE pa3BUIUChH HajeHueM 1o jgyre C'B, Kak 3TO JOKA3bIBAET
OIIBIT; TIO9TOMY W BCE MOMEHTBI, KOTOPbIE PA3BUJINCH MAJEHUEM II0 AyTam
BD, GB, JB, paBHbl MexXy CO0Oii».

3aMeuaHue, CIeJaHHOE OTHOCUTE/IbHO MAasTHUKA, Ceivac »Ke MepeHO-
CUTCs Ha HAKJIOHHYIO IIJIOCKOCTh W IPUBOJAUT K 3aKOHY mHepimu. Ha crpa-
Huie 124 MbI 9yuTaeM:

«M3BecTHO yIKe, 4TO eciu TeJlo,
HaXOZAIIEeCs B MOKOe B TOUKe A, 1BU-
XKercsi BHU3 1o mytw AB, TO CKo-
POCTBb €ro BO3pacTaer MPOMOPIHOHATb-
HO TPHUPAIIEHUI0 BpeMeHU; B TO4Yke B
CKOPOCTHb €ro HaubOOJbIIAst U OCTAETCS

Puc. 29 O CBOEl mpupoIe HEU3MEHHOU, ecyu

[PUYUHA YCKOPEHUs] WM 3aMeJJIeHUs

YCTpPAHEHA: OHA BO3PACTAET, €CJIM TEJIO IIPOIOJIZKAET JIBUTATHCSA BHHU3 IO JIPY-
roif HAKJIOHHOM IJIOCKOCTH, ¥ YOBIBAET, €CJIU TEJIO JBUXKETCsS BBEpPX IO Ha-
KJIOHHOH 1ytockoctu BC'; o ropusoHTagbHOMy ke mytu GH Teno Moxer

A

o

B
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JIBUTATHCS TTOYTH C TON K€ CKOPOCTHI0, KOTOPYIO OHO MMEET B TOYKe B, 110
GECKOHEYHOCTH ».

Totizenc, 3TOT BO BCex cBOMX pabOTax MOCIEIOBATENb [ GAuACA, TAET
3aKOHY WMHepIuu 0ojiee TOYHOE OIpeesieHne U 0000IaeT MPaBujio OTHO-
CHTEJIbHO BBICOTBI IIOAHATHA, OKa3aBIIEeCdA CTOJIb IIJIOAOTBOPHBIM IJIA Fa—
AUAEH. DTUM TPABUIOM OH HOJIb3YETCs [JIsi PelleHus: MpobeMbl O IEHTPE
KOJIEDAHUI ¥ BITOJIHE SICHO 3asIBJISIET, YTO IIPABUJIO O BBICOTE MTOJAHATHS TOXK-
JIECTBEHHO C IIPUHITUIIOM MCKJIIOUYEHHOTO perpetuum mobile. [IpuBenem Baxx-
uble Mecta u3 counnenus I1otizenca Horologium oscillatorium, pas secunda.
T'unoresnr:

«Eciu 6b1 He ObLIIO TSXKECTH U eC/id ObI BO3/YX He IPeIsiTCTBOBAJ JBU-
ZKEHHIO TeJI, TO BCAKOE TeJO, Pa3 IPUBEJIEHHOE B IBUZKEHUE, IIPOJIOJIZKAJIO
OBI €ro C MOCTOSHHON CKOPOCTHIO U 1O TMPSMOUN JIMHUH. »

Horologium, pars guarta. O menTpe kosebanusi:

«Ecnu kakue-HuOy b Tesia CUJION CBOeM TsXKeCTH HAYUHAOT JIBUTATHCS,
TO OOIIWH IEHTD TSXKECTHU WX HE MOYKET MOIHUMATHCSI BbIIIIE TONO MECTa, T
OH HAXOIWJICS B HAaYaJe JBUKEHUS.»

«Cama Ke Hallla TUIOTe3a, KaK MbI 3TO IOKAaXKeM, 4TOObI YCTPAHUTH
COMHEHWsI, HUYero APYroro He BBIPAXKAET, KAK TOJIBKO TO, YEro HUKTO HUKO-
TJa HEe OTpUuLaJl, © UMEHHO, YTO TeJla TAXKeJIbIe (Ca,MI/I) HEe OABUT'alOTCA BBEPX.
U neiicrBuTeIbHO, €CH OBI €10 YMEJIN T0JIH30BAThCS N300PeTATEe N, B TIIET-
HBIX IOIBITKAX TPATAIIAE CBOM CHJIBI HA m3o0pereHnue perpetuum mobile,
OHH JIErKO ObI 3aMeTW/ii COOCTBEHHBIE CBOM 3a0J/Iy2KEHUsI U MOHSINA ObI,
4YTO B O6J'[8,CTI/I MEXaHUKH HEJb3dA IIPU3HATh H306peTeHI/Ie BO3MOZKHDBIM. »

Mozker ObITH, B ciaoBax «mechanica ratione» CKpbIBaeTcs W3BECTHAast
ME3YUTCKAs 3aHsis MbICJIb. MOXKHO Ha OCHOBAHHH ITUX CJIOB IIOLYMAaTh,
4TO HeMexaHudeckoe perpetuum mobile Iotizenc cauTaeT BO3MOXKHBIM.

fcHee erre BbIpaxkeHo 06obenne npunnuna I asuses B Propos. IV ria-
Ba TOI ke yacTu Kuuru Irotizenca:

«IIpencraBum cebe, 9TO MASTHUK, CJIOXKEHHBIN M3 HECKOJIBKUX MAasiT-
HHUKOB Pa3JIMIHOI'O BeCa, BBIBEJAECH U3 COCTOAHHA ITOKOA H, IIOCJTIE TOI'O KakK
OH COBEPIIUJI KAKYI0-HUOY/Ib 9aCTh [EJI0T0 KOJeOaHust, Pa3/1esieH Ha COCTaB-
Hble MasTHUKHU, KOTOPBIE C IOJIyYE€HHON CKOPOCTHIO JBUTAIOTCs OOPATHO U
MTOJHUMAIOTCS IO TON MUJIM WHOM BBICOTHI; OOMIUI UX IEHTP TAXKECTH BEPHET-
Cs TIOCJIE ITOrO JI0 TOM Ke BBICOTHI, HA KOTOPOHl OH HAXOMWUJICS PAHBIIE JI0
Havaja KojgeOaHus.»

Tlocnennee momoxkenue ectTb 0O0ODOIEHNE M1 CUCTEMBI MACC TOTO TTPUH-
[IMIa, KOTOPBIA ObLIT ycTaHoBJeH [aiuseem JJIsi OMHON MAaCChl U, COIJIACHO
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pasbscuenusM [1otizenca, mpeacrapisier coboit He 9TO MHOE, KAK TPUHITUT
HUCKTI0UeHHOT0 perpetuum mobile. Ha atom monoxenun I 1otizenc 060CHOBBI-
BAeT CBOIO TEOPWIO IeHTPa Komebamuuii. Jlazpanotc HA3BIBAET ITOT MPUHIIMIT
HeHAOEAHCHDLM U PAJYETCs TOMY, 9T0 Skoey Bepuysasu ynanoch B 1681 ro-
Iy CBECTH TEOPHWIO IMEHTPA KOJeOAHMI K 3aKOHAM PbIUara, KOTOPbIE KaXKyT-
csi eMy siciee. Haj pazpemierreM Toil ke mpobsieMbl paboTay MOYTH BCe
Boiatomyecs uccaenosaresu XVII uw XVIII crosneruit, u Bce 3tu paboTh
B KOHIIE KOHIIOB MPHUBOJSAT B CBSI3U C IPUHIUIIOM BO3MOYKHON CKOPOCTH K
npuHIuIy, nposo3riamennomy 0’Aaambepom (Traite de dinamique, 1743)
¥ elle paHbIlle MPUMEHSBIIIEMYCs B HECKOJIBKO Apyroi dpopme isepom u
T'epmarrom.

Kpowme Toro, mosoxkenue [oticenca O BBICOTE TOMHATUS CTAHOBUTCS
OCHOBOW JJ1d 3aKOHA& COXPAHEHUA YKWBOW CHJIbI W IPUHIOUIIA COXPAHEHUS
cuJIbl BOODOIIE, TpoBOo3TIaIeHHoro Hozanmom u Jarnussem Bepryssu v Ha-
IIE/IIIIero CTOJIb IJIOJOTBOPHOE IIPUMEHEHNEe B OCOOEHHOCTH B T IPOIMHAMH-
Ke MOCJIeIHEr0. DTH TON0XKeHUsT Bepuysiu TOIBKO no popMe OTIHIAI0TCs
ot no3aueitmeit bopmysl Jlazpanoica.

Criocob, koTopbiM Topputessy TPUIIET K CBOEH 3HAMEHUTOH Teopeme
UCTEYEHUsI KUIKOCTH, CHOBA NMPUBOJAUT K HAIIEMY NPUHIUIY. Toppusessy
czieJiag JJONyIIeHne, YTO BBITEKAIOAd U3 OTBEPCTHUA B JJHE COCY/1A 2KUIKOCTD
IIpu IIOMOIIU CBOe€It CKOPOCTH HMCTE€YCHUA MOZKET IMOAHATHCA HE BBIIIE, Y€M
OHAa, CTOWUT B COCY/IE.

PaccvoTrpum errie onuH IMyHKT, OTHOCAIINNCS K YUCTON MEXaHUKe, UMEH-
HO, KCTOPHIO NPUHIUIIA BO3MOXKHOIO (BUPTYAJbHOIO) ABUKeHuA. [IpuHimn
3TOT He ObLI npoBo3rIaleH [ aiuieem, KAK 370 OOBIKHOBEHHO YTBEPKIAIOT
U Kak moJiaraet u Jlazpanoic, a BO BCIKOM CJiydae ObLI IPOBO3TJIAIIEH PAHBIIE
Cmesunom. B cBoeit Trochleostatica, 4acTu Ha3BaHHOTO BBIIIE COYNHEHWUSI,
Ha cTpanuie 172 oH roBOpUT:

«3aMeTHuM elrie 3/1eCh, YTO CYNIECTBYET CJIEIYIONIAs AaKCHOMA B CTATHKE:
KaK PaCCTOsIHUE [IEHCTBYIONIErO OTHOCUTCS K PACCTOSHUIO TIOABEPIAIOIIEr0Cs
BOBJEICTBUIO, TAK CHUJIA MOIBEPraioIerocs BO3AeUCTBUI0 OTHOCUTCS K CUJIE
JefCTBYIOILIEro. »

Kax u3Becrno, Iaauseti 3aMeTHI TPABUIBHOCTD MPUHIIATIA TIPUA U3y e~
HUU [IPOCTHIX MAIIMH W U3 HErO K€ BBIBEJ 3aKOHBI PABHOBECHSI YKUIKOCTEH.

Toppurenny CBOIUT HMPHUHIUI K CBOHCTBaM meHTpa Tsxkectu. llycThb
B KaKOH-inO0 TPOCTON MalllMHe CUJIA ¥ COIMPOTUBJIEHUE MPEJCTABICHDI Ue-
pe3 mpuBeleHHbie Tpy3bl. i paBHOBeCHs CUCTEMbl HEOOXOAUMO, ITOOBI
OOIIMit TIEHTD TsA’KECTU TPHUBENIEHHBIX IPy30B He nanast. VI maobopot, ecyu
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[EHTP TSKECTH He MOYKET [a/1aTh, TO PABHOBECHE CYIIECTBYET, HOO TAXKEIIbIe
Tejla cCaM¥M He MOTYT MOJHUMAThCS BBepX. B aroit dopwme, ciemoBarenbho,
IIPUHITATL BO3MOKHOM CKOPOCTH TOXKIECTBEHEH C IIPUHIOUIIOM HEBO3MOXKHO-
cru perpetuum mobile IMotizenca.

Hozann Bepryaau Briepsbie B 1717 romay mpusnaer B mucbMe K Baputve-
Hy ODIllee 3HAYEHNE MTPUHIINAITA, BO3MOYXKHOI'O JIBUKEHUSI JIJIs JIFOOBIX CHCTEM.

Hakoner, Jlazpanoic naet obiee M0KA3aTEIbCTBO MPUHIUIA U KJIAIET
€ro B OCHOBY CBO€il aHAJIMTHYECKOM MexaHuKu. Ho 310 obIiee 1oKa3aTesb-
CTBO OCHOBBIBAETCs B CYIIHOCTH TOJIHKO Ha 3amevanusax [ rotizenca u Toppu-
YENNU.

Jlazpanotc, KaK U3BECTHO, IPEJICTABIIAET cebe B HAIIPABJIEHUSIX, JefICTBY-
IOIIUX B CHCTEME CHJI, PO IPOCTOrO MOJIUCIACTA, IEPEOPACHIBAECT HUTH Yepe3
BCe OJIOKM ¥ K MTOCJE€THEMY U3 HUX IOJIBEIINBAET I'PY3, ABJISIONUIC 0b1eit
MEpOii BCEX JEUCTBYIOMMX B CUCTEME CUJI. UHCIIO 3JIEMEHTOB KaXKIIOI'O OT-
JIEJIBHOT'O TIOJIUCIIACTA, JIEFKO BBIOPATh TaK, YTOOBI COOTBETCTBEHHAS CHJIA
JIefiCTBUTEIbHO ObLIa MM 3aMeHeHa. Toraa siCHO, 9TO eC/IU MOJBENIeHHbIH K
rocyieTHeMy OJIOKY I'py3 He MOYKeT OILyCKAThCs BHU3, B CHCTEME CYIIECTBYeT
paBHOBecHe, UOO TsizKeJIble TeJIa CAMYM HE MOLYT IIOJHUMATHCS BBEPX.

Kro He x0o4er uaru Tak aJIEeKO, & XOYeT OCTaTbCs OJIMKEe K IMO3UIUU
Toppunesnu, TOT MOKET NMPEACTABUTH ceDe KaxKIyl0 CUJLy CHCTEMbI B OT-
JIEJTBHOCTH 3aMEIIEHHON OCOOBIM T'PY30M, BUCAIIMM HA HUTH, ePeOPOIIeH-
HO#1 yepe3 OJI0K, KOTOPBIl HAXOAUTCS B HAIIPABJIEHUH CUJIbI, U YKPEILJICHHbIH
B TOYKE MMPUJIOKEHUs CUJIbl. PaBHOBecHe CyIecTByer, KOria OOIIuii MeHTp
TAZKECTU BCEX I'PY30B HE MOZKET OIIYCKaTbCdA BHH3. OCHOBHbIM JOKa3aTeJIb-
CTBOM 3TOTrO JOIYINEHUST SBJISIETCSI, OY€BUIHO, HEBO3ZMOXKHOCTD perpetuum
mobile.

Jlazparorc HEOTHOKPATHO CTAPAJICSA JATh BIIOJHE YIOBJIETBOPUTEIBHOE
JIOKA3aTeJIbCTBO, CBODOIHOE OT Yy KJIBIX JIEMEHTOB, HO 3TO €My He YJIAJIOCh
rosnHe. He ymaBajoch 3T0, O-BUAMMOMY, W JIPYTHM.

Tak BCsi MEXaHWKa OCHOBAHA HA MBICJH, KOTOPasi KaXKeTCsS U €CJId He
COMHHTEJIbHOM, TO BCE Ke YyZKJ0H U He TOrO IIPOUCXOXKICHUA, YTO U OCTAJIb-
HbI€ OCHOBHBIE ITOJOXKEHUA U aKCUOMbI MEXaHUKHU. BCHKHﬁ, KTO 3aHUMaET-
Cs MEXaHHUKOM, YyBCTBYET HEJIOBKOCTH 3TOIO COCTOSIHUSA, BCAKHUI XKeJIaeT ee
YCTPaHEHUsi, HO PEIKO ITO KEeJAHUE BbIPAXKAETCs rpoMoriaacHo. 1 Bor mo-
JIOIOH YUeHBIN 4yBCTBYET BBICOKOE YIOBJIETBOPEHHE, IPOUYUTAB Y TAKOTO Ma-
crepa, Kak IIyanco B ero Theorie generale de I‘equilibre et du mouvement
des systems ciemyrolee MeCTO, B KOTOPOM OH BBICKA3bIBAETCSI OTHOCUTEILHO
AHAJIUTUYECKON MEXaHUKH.
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«Tak KaK B 3TOM TIPOM3BEIEHUU TIPEXK/IE BCETO OBLIO OOPAIIEHO BHU-
MaHHe Ha 9TO MPEKPACHOE PA3BUTHE MEXAHUKHU, KOTOPAasd, Ka3aJ0Ch, BCS UC-
XOJIUT W3 OJHOU TOJIBKO (DOPMYJIBI, TO, ECTECTBEHHO, IMOJATAJIN, 9TO HAYKA
3aBepIlieHa U 9TO OCTAETCS TOJBKO HANTH JOKA3aTeThCTBO MPUHIUIA BO3-
MOXKHBIX CKOpocreii. Ho 3mum 6b1in CHOBA BOCCTAHOBJIEHBI BCE TE TPYIHO-
CTH, KOTOPBIE, KA3aJI0Ch, ObLIH MTPEO0IEHbI CAMUM MPUHIUIIOM. JTOT CTOJb
00IIMiT 3aKOH, B KOTOPOM CMEIIAHbI CMYTHBIE U 9y KJble Uaen OeCKOHEYHO
MaJIbIX JBUKEHUI M HApYIIEeHU PABHOBECHUsl, HE BBIIEPIKAJ, TAK CKA3aTh,
ucIbITaHust. Tak Kak KHUTA Jlazpanoica He maeT HEUYIero 6oee KpoMme psiaa
BBIYUCJIEHUHN, TO BIIOJHE OYEBUIHO, YTO OHA HE BHEC]A OOJIbIIE CBETA B Me-
XaHWKY, UOO HEsICHBIE ee CTOPOHBI ObLIN, TAK CKA3aTh, 3aJI0KEHBI B CAMOM
KOpHE 9TOW HayKH.»

«YT00BI 1OSTyYuTH 00IIee JOKA3ATEIHCTBO MPUHITUANA BO3MOYKHBIX CKO-
pocreil, BCs MEXaHUKA JOJKHA OBbITh TIOCTPOEHA HA COBEPINEHHO JIPYTrOi
OCHOBE: JIOKA3aTeJIbCTBO 3aKOHA, OXBATBHIBAIOIIETO IHEJIYI0 HAYKY, ITOJIZKHO
OBITh HUYEM HHBIM, KaK CBEJIEHHEM 3TOW HAYKU K JAPYrOMy 3aKOHY, TO-
Ke o0IieMy, HO O4YeBHIHOMY, WJIH, [0 KpaitHeit mepe, Gojiee mpocTomy,
YeM MEPBBI, U IeIAI0IIEMY, CIeI0OBATEIBHO, 3TOT TIEPBbIi 3aKOH Oecroe3-
HBIM.»

Takum obpa3om, JOKA3aTh MPUHIMI BO3MOXKHOTO JIBUYKEHWUS 3HAYUT
nns Ilyanco npeobpa3oBaTh BCIO MEXAHUKY.

Jlpyroe HENPHUATHOE JJIsi MATEMATHKOB OOCTOATEIHCTBO 3aKJ/IIOYAETCS
B TOM, 9YTO B TOM HCTOPHYECKOM COCTOSIHWH, B KOTOPOM HAXOJIWTCS B Ha-
CTOsAIIEE BPEMsI MEXaHUKa, TUHAMHUKA OCHOBAHA HA CTATHKE, & MEXK/y TeM
JKelaTebHO ObLIO OB, YTOOBI B HAYKE, TPETeHIYoNIell Ha ey KTUBHOE 3a-
Bepiienue, 6oJiee CrieruaIbHbIe MOJOXKEHUsT CTATUKH JIETKO MOTJIN OBITH BbI-
BeJIeHbI 13 OoJiee OONIUX TOJIOKEHU N JHHAMUKH.

D10 KeJaHue HAXOAUT BBIPAYKEHUE Y JAPYTOro BEJIMKOrO yYE€HOrO, MMEH-
HO y [aycca. BoicraBuB cBoOii npuHImI HanMeHbInero npunyxkaerud (Crelle’s
Journal IV Bd., ctp. 233), on roBoput: «Kak HE eCTECTBEHHO TO, YUTO IPH 110~
CTENEHHOM PA3BUTHH HAYKH U [IPU U3YyUYEHUH €€ OTIAETHbHBIM UHIUBULYYMOM
OoJtee Jilerkoe IpeaecTByer bosee TpyaHoMY, bosiee mpocToe — boJtee CII0XK-
HOMY, 9aCTHOEe — ODIIeMy, TeM He MeHee Halll 1yX, Pa3 JOCTUTIINN BBICIIeH
TOYKM PA3BUTHS, BCE JKe TpeOyeT u 0OPATHOrO MyTH, ¥ TOT/A BCS CTATHKA
[IPEJICTABJISIET JIMIIb YACTHBIN cydail mexauukus. [Ipunnun laycca ects,
JeHCTBATEIBLHO, IPUHIUI OO, HO TOJBKO KaJIb, YTO 9TO HE BUIHO HEIO-
cpencTBeHHO U 4TO Iaycc BBIBENI €ro ¢ MOMOIIbIO mpuHimia 0’Asambepa,
BCJIEJICTBHE BCE OCTAJIOCH MMO-CTAPOMY.
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OTKya e 3Ta CTPpAHHASA POJIb, KOTOPYIO UTPAET B MEXAHWUKE TIPUHITUT
BO3MOXKHOTO fBuzkenusi? Ha 310 g mokyma orsedy ciemyromiee. Tpyaso mue
Oy/1eT OMuCcaTh PA3HUILY B BIIEYATICHUH, KOTOPOE IPOM3BEJIO HA MEHS JOKa-
3aTeJIbCTBO NpuHImna Jlazparotcem, TPOIUTAHHOE MHOUN BIIEPBBIE BO BPeMsi
MOETO CTYJEHYECTBA, U BIOCJIEICTBUAN €IIe Pa3 MOCIE TOr0, KAK s 3aHUMAaJI-
€5 ICTOPUIECKUMU HUCCIIEOBAHUSMA. PaHbIle J0Ka3aTeIbCTBO TO MOKA3a-
JIOCh MHE HeJIelbIM ¥ UMEHHO u3-3a 0JI0KOB u HuTeil. Te u apyrue kazasuch
MHE HEMOIXOANIMMHA JIJIsT MATeMATHIeCKOTO MCCIeI0OBAHUS U JIEHCTBUE UX
s Tpeanoves Obl PACIO3HABATH W3 CAMOTO MPHUHIUIA, YEM ITPEITOIOKATH
u3BecTHbIM. HoO mocsie TOro, Kak g M3y<ns UCTOPUIO MEXAHUKH, S JIyUIIero
JIOKA3aTebCTBA HE MOI'Y TIPEICTABUTD.

B nefictBuTenbHOCTH, BO BCEi MEXAHUKE TIOYTH BCE JIOCTUTAETCS IIPH 0~
MOIIA BCE TOTO 2K€ MPWHIINAIA, UCKJIOYEHHOTO perpetuum mobile, KOTOpPbIii
Tak He HpaBUTCA Jlaezpanosicy U KOTOPHIM OH TeM He MeHee MOJIb3yeTcs, 1O
KpaiiHeil Mepe, B CKPbITOM BH/I€, B CBOMX J0Ka3aTesbcTBax. CTOUT aTh 3TO-
My IPUHIUILY MPABUJILHYIO MOCTAHOBKY U MPABUJILHOE OTIPE/IEIeHUE, ITOObI
MapaJ0KCAIbHOE CTAJIO €CTECTBEHHDIM.

Wrak, IpUHIMI UCKJIIOUYATESBHOTO perpetuum mobile, pasymeercs He
HOBOe OTKpbITHE; B TeueHne 300 jieT UM PYKOBOACTBYIOTCA BesIndaiiiue uc-
caeposaresu. Ho ¢ apyroit cTOpOHbBI, MPUHIIUAIT 3TOT HE MOXKET COOCTBEHHO
OCHOBBIBATHCS HA, MO3HAHUAX MexaHuKu. V100 yOexaeHne B MPaBUIBHOCTH
€ro CyIIECTBYET 3aJI0JIr0 JI0 PA3BUTHS ITOM HAYKHU U UMEHHO 3TO yOerKIeHre
BJIMSIET HA caMo 3TO paspurue. QUeBUIHO, CIEJI0BATEBHO, 9TO 3Ta yHe -
TeJIbHAs CHUJIA JIOJKHA UMEeTh Oosiee obiue u Gosiee rimybokume Koprau. Mbl
BEpPHEMCsI €I K ITOMY IIYHKTY.

2. Mexanundeckas dpusuka

Bpsin sun kro-HuOy b craner orpunarh TOT (GakT, 4To oT emoxpuma
BILIOTH JIO0 HOBEMIIIEr0 BPEMEHHU CYIIECTBOBAJIO HECOMHEHHOE CTPEMJIEHHE K
MEXaHUIEeCKOMY OObsICHEHUIO BCeX (PU3MIECKUX mporeccoB. Ecau octaBuTh
B CTOPOHE BCE CTapble, HesiCHbIe (POPMYJTHPOBKH, TO MBI MOXKeM erte y [ tot-
zenca' pouecTs crieyronee:

«He moijiexkutT HUIKAKOMY COMHEHMIO, 9TO CBET 3aKJIIOYAETCS B JIBUZKE-
HUU KaKOrO-HUOYIb BerecTBa. V60, eciu Mbl 00paTuMCst K BOIPOCY O TIPO-
HCXOXKIEHUU €0, TO MBI HAMJEM, UTO 3/1€Ch HA 3EMJI€ €ro CO3/AI0T OrOHb
U IUTaMsi, KOTOpble, 6€3 COMHEHWs, CONEPXKAT Tejla B CHIHHOM JIBHKEHUM,
MMOTOMY YTO OHHU PA3JIaTalOT M PACIJIABJSIOT MHOXKECTBO BECbMa, TBEPIbIX

ITraide de la lumiere. 1690 crp. 2.
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ten. Eciu ke Mbl 0OpaTuMcs K €ro mefiCTBUSM, Mbl YBUIUM, 9TO COOpaH-
HBIIl BOTHYTHIM 3€PKAJIOM CBET 00JIa/1aeT CIOCOOHOCTHIO XK€Yb, KAK OTOHb,
T. €. YTO OH PA3BEIUHSIET YACTU TEJIA. ITO, HECOMHEHHO, YKA3bIBAET HA JIBH-
JKeHHe, Mo KpaiHeil mMepe, IJisi UCTHUHHON (uiiocodun, KoTopas BCe ecTe-
CTBEHHbBIE JIEHICTBUS CBOAUT K MEXaHWYECKUM NpuduHaM. Tak, mo Moemy
MHEHHIO, HEODXOIUMO JejIaTh, €CJIM Mbl HE XOTHM COBCEM OTKa3aThCs OT
HAJIEXKJIbl ITO-HUOYIb TIOHSATH B (DU3UKES.

C. Kapno', BBOIA MPUHINI MCKIIIOUEHHOTO perpetuum mobile B yaenne
O TEIJIoTe, TOBOPUT B CBOE OINPAB/AHUE CJIEAYIONIee:

«Ham, moxker ObITb, BO3pa3aT, YTO ObLIA [TOKA3aHA HEBO3MO2KHOCTD
perpetuum mobile TONBLKO MJisI TPOIECCOB MEXAHUYECKUX, HO OHO MOYKET
OBbITh BO3MOXKHO B IIPUMEHEHWH K TeIJIOTe WU djekTpudecTBy. Ho MOXK-
HO JIA B $IBJIGHUSIX TEIJIOTHI MU JIEKTPUIECTBA YCMATPUBATH YTO-HUOYIH
JApyroe, KpoMe [IBUXKEHWsI W3BECTHBIX TeJ, & €CJIM TaK, TO He JIOJIKHBI JIH
OHU YJOBJIETBOPATH OOIINM 3aKOHAM MEXAHUKH ! »

OTH npUMepbI, KOTOPbIE MOYKHO OBLIO ObI IPUBOIUTH O€3 KOHIA, HOJIb-
3ysiCh IMTATAMU U3 COYUHEHUH HOBEHIIEro BPEMEHH, MOKA3BIBAIOT, YTO
cTpemIeHue Bee OObSICHUTD MEXaHUIECKH NeHCTBUTENLHO cylnecTByer. U aTo
cTpemJieHHe Tak Ke O0bsaCHUMO. MexaHWdecKue MpOILECChl, KaK MPOCThIE
JIBU2KEHUS B TPOCTPAHCTBE W BPEMEHHU, HanboJiee JOCTYIHBI HADIIOICHUIO 1
HCCJICZIOBAHUIO C TIOMOIIBIO TEX U3 HAIIUX Y9yBCTB, OPraHbl KOTOPHIX OTIMYa-
I0TCsI BBICIIIEl opranu3aipeii. MexaHudeckue mpornecchl Mbl BOCIIPOU3BOANM
B BOOOpaKEHUH NOUTH 0e3 BCAKOro Tpyda. JlaBiernue, KAk 00CTOATEIbCTBO,
BBIBBIBAIOIIEE JBUKEHUE, XOPOIIO U3BECTHO HAM U3 IOBCEJIHEBHOTO OIIBITA.
Bce mepemenbl, BbI3bIBaeMble WHIAMBUIYYMOM B OKDY2KAlOIIel €ro cpejie,
UM 9€JI0BEYECTBOM — IIYTE€M TEXHUKH B MHPE, OCYIIECTBJISIOTCS C MTOMO-
bio aBuzkennit. Morio i JBUKeHNe He Ka3aThCsd HaM BaykKHeHnuM (husu-
YeCKUM (DAKTOPOM.

Kpowme toro, Bo Bcex (hpuzmaeckux mporeccax MOKHO OTKPBITh MEXaHM-
YecKue CBOMCTBA. 3Bydalllnil KOJOKOJ JIPOYKUT, HAIPETOE TEJIO PACIIUPSIET-
Cs1, HAJIEKTPU30BAHHBIE TEJIa IPUTATUBAIOTCs. [louemy ObI B TAKOM CJIy4ae
HE TIOMBITATHCS O0bACHUTH cebe BCe MPOLECChl CO CTOPOHBI Oosiee HAM TPH-
BBIYHOI, 6oJjiee JOCTYIHON HAOJIONEHUIO ¥ U3MEDPEHHUIO, T. €. MEXaAHUIECKH !
Huuero tak»ke HeIb3st BO3PA3UTH IIPOTUB IMONBITKNA OObICHUTH MEXAHUUIE-
CK¥€ CBONCTBA (PUBMIECKUX TIPOIECCOB MEXAHMIECKUMY AHAJIOTHAMHU.

Ho coBpemennas ¢husuka, mpaBia, 3allia B 3TOM HAIIPABIECHUH yIKE
odenb najieko. Touka 3pemusi, BbicTaBjieHHAs Byndmom B €ro odeHb WH-

1Sur la piussance motrice du feu. 1824.
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repecioM counternn «O (PU3NIECKUX aKCHOMaX», PA3JIE/IsIeTcs, BEPOSITHO,
6GOIBITUHCTBOM (DUBUKOB.

Bynar ycranasimBaer ciiefyionie akCHOMbI (PU3UKH:

1. Bce mpuauHbBL B IPUPO/IE CYTh NPUYUHBI JBUKEHUS.

2. BCﬂKaﬂ OPpUYIMHA OBU2KEHUA JIE2KUT BHE TOI'O, YTO HAXOAUTCA B IBU-
KCHUU.

3. Bce mpuymHb! ABUXKEHUS JEHCTBYIOT B HAIIPABJIEHUU NIPAMOM CBA3Y-
[oreit JUHUM.

4. JleiicTBre KaXKI0i MPUYAHBI COXPAHAETCH.

5. Kax oMy meiicTBHIO COOTBETCTBYET PABHOE ITPOTUBOIEHCTBHE.

6. Kaxxmoe neficTBre SKBUBAJIEHTHO IPUYIMHE.

C 9TUMHU IIOJIOZKECHHUAMU MOZKHO 6bIJIO 6bI COIVIaCUThCA, KaK C OCHOB-
HBIMH TIPpUHOUIIaMA MEXaHWKH. HO KOTrJa WX BBICTABJIAIOT B Ka4e€CTBE aK-
cuoM bU3UKHU, TO 3TO PABHOCHJIBHO, COOCTBEHHO MOBODSI, OTPUIAHUIO BCEX
IIPOIIECCOB ABUKEHHS. Bce M3MeHeHUs B NMPUPOJAE ABJIAIOTCA, IO MHEHHIO
Bynzara, TOIBKO mepeMeHaMu MeCTa, BCE NMPUYUHBI — IPUYNHAMM JIBUKE-
Huii. Eciin 6B MbI 3aX0T€/IM BHUKHYTHh B (HIOCOPCKOE 0OOCHOBAHKE ITOTO
B3IVIAAA, JaBaeMoe ByHATOM, TO 3TO mpuBeso ObI HAC K YMO3PEHHUAM dJIea-
ToB u repbapruanunes. [lepemena mecta, nomaraer Byuar, siBisiercss enH-
CTBEHHOI nepeMeHOll, TPOUCXOAAIIEH C Belblo, KOI4a CaMa Bellb OCTaeTCA
ToKIecTBeHHOM. Korma Kakas-1mbo Belb M3MEHSIeTCsT KAIeCTBEHHO, TO CKO-
pee MOXKHO ObLIO ObI yMaTh, UTO OJHA BEIIb UCUE3AET, & IPYras HOABJIAET-
csd, 9TO TPYIHO COBMECTHUTDH C IPEACTABIEHUEM O TOXKIECTBE HAOJII0IAeMOit
CYIIIHOCTH U O HepaspyIiaemoctu marepun. Ho HaM cTOUT Jinilb BCIIOMHUTD,
YTO COBEPUIEHHO TAKOIO 2Ke POJa 3aTPyIHEHUs HAXOMUIN JJI€AThl B JBUXKE-
nun. Henb3st pa3se mpeicTaBuTh cebe, 9TO BEIlh UCUYE3aeT B OJHOM MECTe,
a Jpyrasi, TaKas YKe MOsIBJISETCS B APYTOM?

PasBe 1o cyriecTBy mesia Mbl GOJIbIIIE 3HAEM O TOM, TIOYEMY TEJIO OCTAB-
J1geT OJHO MECTO U NOSABJIAETCA B IPYTOM, 4eM TO, KAK XOJIOJHOE TeJIO CTAHO-
BUTCs TeHJ'IbIM? ,D;OHyCTI/IM, YTO MBI IIOCTUIVIN IIPOIECCHI MEXaHUKHU BIIOJIHE.
I/IMeeM JIX MbI IIPABO U BO3MO2KHOCTDb YCTPAHATDH HAa 3TOM OCHOBAaHUU U3 MU-
pa Japyrue mpouecchl, KOTOPLIX Mbl He noHumaeM? IIpugepKuBasich TaKoro
MPUHIKIA, ObLIO OB TPOINE BCErO OTPHUIATH CYNIECTBOBAHUE BCETO MUPA.
DJteaThl, COOCTBEHHO, U MIPHUIILIN K TAKOMY PE3YJIbTATy, a repOapTUaHIu Obl-
JI1 HEJIAJIEKU OT Hero.

Ousnka, pazpabaTbiBaeMasi TAKMM 00PA30M, J1aeT HAM CXEMY, B KOTO-
poit enBa JIn MOYKHO y3HATDH JeHCTBUTEIbHBIN Mup. U B camoMm nene, Jio-
JAM, B IIPOJOJI2KEHUN HECKOJIbKHUX JIeT IPUAEPKUBABIIMMCA TaKUX BO33pe-
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HUI, 9yBCTBEHHBIH MWD, U3 KOTOPOrO, KAK M3 BIIOJHE 3HAKOMOW BEIU, OHU
TNEePBOHAYAJIBHO UCXOAWUJIN, IPEACTABIAeTCa BAPYT Beandaimeil «MupoBOi
3araaKoii» !

Taxum 06pas3oM, KaK ObI HA OBLIO IIOHATHO TO 0OCTOSATENHLCTBO, YTO JIIO-
I CTPeMSTCH BCe (DU3UUECKUE MPOIECCHI «CBECTU K JIBUKEHUSAM ATOMOBY,
3TOT UEAJ BCE Ke CeyeT HAa3BaTh XUMepoil. B momymsapHbIX JTEKIUAX OH
4acTo Urpaj posb 3ddexkTHoil nporpaMMbl. Ho B KabuHeTe cepbe3HOro uc-
cJeIoBaTE st OH €IBa JIU UT'PAJI CYIIECTBEHHYIO POJIb.

B neiicrBuTesnbHOCTH MexaHMYECKast (DU3UKA JAJIA HAM TOJIBKO CIIEIYIO-
Iee: OHa, OODbACHSIA PU3UIECKUE TPOIECCHI TPH IMMOMOIIH 00JIee TTOHITHBIX
HaM MEXaHUYIeCKUX AHAJOTHH, TPUMEPAMU Yero CIYKHUT TeOpHUs CBETa, W
3JIEKTPUYIECTBA, WM [IaBAJIa TOYHOE KOJIMYECTBEHHOE OIpEJesIeHNe CBs3H,
CYIIECTBYIOIIEH MEXKIy MEXaHHIECKUMU W IPYTUMHU (PU3HIECKUMHU TPOIEC-
caMu, TPUMEPAMH 9ero CJIy:KaT padOThl B 00JACTU TEPMOTUHAMUKH.

3. IIpuHun coxpaHeHud Hepruun B pu3ukKe

TOJH)KO OIIBIT MOZKET y6eﬂI/ITb HaC B TOM, 9TO ME€XaHHIECCKHE ITPOIECCHI
obyc/IaBIuBaIOT JIpyrue GpusndecKue mpespalienus u Haobopot. Biaaromaps
N300pPETEHHIO TTAPOBON MAIIUHBI M TOW POJIA, KAKYI0 OHA WIDAET B TEXHU-
Ke, ObL10 0OpaIeHO BHUMAHKE B IEPBYIO OYEPEIh HA CBI3b MEXAHUIECKUX
npoueccoB (B 0cOGeHHOCTH PabOThl) ¢ U3MEHEHUAMHU TENJIOBOIO COCTOSHUS.
B romnose C. Kapno morpebHOCTD B HAyUHOU SICHOCTH COEIHHSJIACH C TEO-
peTUYecKUM HHTEPECOM, U ITO MPHUBEJIO K 3aMeYaTEIbHBIM COOOPAXKEHUIM,
Pe3yIbTaTOM KOTOPBIX SBJISIETCS TEPMOJAMHAMUKA. JIUIIIb UCTOPUIECKOI CITy-
YaMHOCTHIO 00bACHAETCS TOT (DAKT, UTO ITOT P UAEH He MOT OBITH CBSI3aH
C JIEKTPOTEXHUKOM.

B cBoux mccieoBaHUSX BOOPOCA O TOM, KAKON MaLimum MOXKeT JaTh
MeNA06GA MAIINHA BOODIIE W MAPOBasi B YACTHOCTU TPU onpedeaennoli 3a-
Tpare menasomo, czopanus, C. Kapro MCXOANI U3 MEXaHUIECKUX aHAJIOTHUI.
Tesio MOXKeT MPOU3BECTH PADOTY, KOIJIa OHO PACIIMPSETCS MIPU HATPEBAHUU
1101, USBECTHBIM 1aBJICHHUEM. HO OHO IIPpU 3TOM AOJIZKHO IIOJIyYaThb TEIJIOTY
OT KaKOro-uubyap 6osee Harperoro reja. CienoBaTesibHoO, s TOr0, YT00bI
IIPOU3BOJUTH PAOOTY, TEILJIOTA JOIXKHA EPEXOAUTH OT OOJIee TEIIoro Tesia K
OoJtee XOJIOAHOMY, KaK BOMA JJis TOTO, YTOObI IPUBOIUTDH B JBUKEHUE MEJIb-
HUILY, JOJKHA NaJaTh ¢ Hosiee BBICOKOIO YPOBHA /10 Oostee HU3KOro. Takum
00pa30M, PA3HOCTH TEMIIEPATYD TaK JKe NPedcmasasom paboUune CUIIbI, KaK
¥ PA3HOCTH BBICOTHI ([AIE€HNUS) TSAMKEIBIX TEJI.
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Kapno npumymbiBaeT udeaabhviii TpoNece, Tpu KOTOPOM HU OJIHA 9aCTh
TEILIOThI HE TPATUTCs GeCcrose3Ho (He mpou3Bois PaboThr). DTOT mMPoIEece
¥ JAeT HaM TIPY 33JAHHON 3aTpare TEIIOThI MakcuMyM paborst. Hedro mo-
JTI00HOE TIPEeJICTABIIsAIO OBl COOO MEJbHUYHOE KOJIECO, Yepralolnee Ha bosee
BBICOKOM YPOBHE BOJy, KOTOpad B HEM 2K€ HE€ OY€Hb MEJJICHHO, HE TepAd HU
KAIlJIH, CIIyCKaeTcs: Ha 0ojiee HU3KUN ypOBEHb. DTOT MPOIECC XapaKTepHU3y-
€TCsT TEeM, UTO TIPHU 3aTpaTe TOi ke PabOThI BOIA OISITh MOYKET ObITh TOTHATA
HA IEPBOHAYAJIBHYIO BBICOTY. DTO CBOMCTBO OOPATHMOCTH MBI HAXOIUM U B
nporeccax Kapro. 1 B Hem pu 3aTpare TO# ke pabOThI MOKET OBITH BOCCTa~
HOBJIEHO MTEPBOHAYAJILHOE COCTOSTHUE, TIPUYEM TEMIIepaTypa BO3BPAIIAETCS
K CBOEMY TIepBOHAYAJIBHOMY YPOBHIO.

JlonycTuM, 9T0 CyIIECTBYIOT JBa PA3JMYHBIX OOPATUMBIX mporecca A,
B v uMEeHHO TaKuX, 9YTO KOJIMYECTBO TEILIOTHI () TIPY TIOHUKEHIH TEMIIEPATY-
phI € t1 10 to maer B mepBoM pabory W, a BO BTOPOM NIpU TeX Ke YCJIOBUIX
pabory W + W', Mbr moram 6 TOra cBA3aTh mpouece B, Mpomcexons-
Uil B yKA3aHHOM HAIPABJIEHWH, C MPOIECCOM A, KOTOPOMY MBI MPHUIAJA
ObI IIpeIBAPUTEILHO HallpaBjieHue obparHoe, B oauH mporecc. IIpomece A
BOCCTAHABJIMBAJI OBl TOT1a M3MEHEHWsI, IPOU3BOINMBIE IIPOIeCCOM B, u 1ai
bl ele HeKOTOPBIH u3ammeK paboTsr W1, KoTopsril GbL1 Gbl MOTydeH, Tak
cKa3aTh, u3 HU4Iero. Mbl umesn Obl B 9TOH KoMOuHamm perpetuum mobile.

YyBCTByS, 9TO HE COCTABJIET OOJIBIION PA3HUIBI, OOHAPYKUBAIOTCS JIU
3aKOHBI MEXaHUYIECKHE HEMOCPEICTBEHHO WM OKOJBHBIM IyTeM (Yepe3 Immo-
CPEZICTBO MPOIECCOB TEILIOTHI ), 1 Oy ay4du yoexkaeH B 001ell 3aKOHOMEPHO
CBSI3W MEXK/Iy BCEMU SIBJICHUSAMH HPUPOIbI, KapHo 3/1eCh BIEPBbIE UCKJIIO-
qaer perpetuum mobile u3 obnacru obmeit dbusuku. Ho 6 makxom cayuae
seaunumna W, Komopas mootcem 6oimsd NOAYHEHE NPU Neperode KoAUecmea
menaomov, Q om t1 do ta, 606ce e modicem 3a6ucemd HU 0m NPUPodu, 8e-
WeCms, Hu 0Om Tapaxmepa npoyeccs (ecau MOALKO OH HE CONPANCEH C NO-
MEPAMU), @& MOALKO 0m memnepamyp t1 u ta.

DTO BaXKHOE TOJIOKEHUE HAIJIO TOJHENIIee IOJATBEPKICHHE B CIIe-
NUAIBHBIX UcciegoBanusx camoro Kapwo (1824), Kaanetpona (1834) u
Yuanvama Tomcona (1849). IlonyueHo OHO OIHUM UCKIIOUEHUEM perpetuum
mobile, 63 BCAKOroO JOMYIIEHNUsT OTHOCUTEIBHO MPUPOABI TENIOTHI. KapHo,
npasza, COXpaHus B3MIAL Baska, IO KOTOPOMY BCe KOMMYECTBO TEIJIOTHI
OCTAeTCsI HEM3MEHHBIM, HO TOCKOJIBKY HCCIEIOBAHUE 0 CHX MOP PAaccMaT-
PHBAJIOCH, PEIIEHNE HTOr0 BOIPOCA 3HAYEHUS He UMeeT. Y ke paBuiio Kapro
OPUBEJIO K CAMBIM 3aMEYaTENbHBIM Pe3ybraTaM. Yuaavam Tomcon (10pm
Kenbeun) (1848) MOMOXKWI €r0 B OCHOBY CBO€il MeHMATLHON MbICAH 00 ab-
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comoTHON (0bmecpaBHUMOii) TepmoMmerpuueckoii mkane. Txkemc Tomcon
(1849) upencrasus cebe npouecc Kapro B Buie 3aMep3atolneii moj Jasie-
HUEM ¥ TIOTOMY COBepIaolei pabory Boabl. OH YCTAHOBUJI IPU STOM, UTO
IaBJieHre OIHON arMocdepbl MOHMKAaeT TOYKYy 3amep3anus Ha 0,0075 °LI.
4 ynomwuHaio 06 3TOM TOIBKO i TPUMEPA.

JlBa mecsituyieTusi CIycTsl mocjie oOHapomoBaHusi paborsl Kapho ObLI
pocturnyT paboramu P. Matiepa v /Iotcoyas nanbueiiinmii mar suepes. Cory-
JKa BpadeM Ha ocrpoBe fBe, Matiep 3aMeTHI TPU KPOBOIYCKAHUU SIPKYIO
OKpacKy BeHO3HOM KpoBu. COMIACHO TEOpUU YKUBOTHOH TerioThl Jubuxa,
OH TIPUBEJI ITOT (PAKT C HUITOXKHOI OTEpeii KPOBHU B OOJIEE TEIIOM KJIUMATE
U C HE3HAYUTEJILHON TPATON OPraHuvYecKoro roproyero Marepuasa. Bes mo-
TepA TEIJIOTBI Y€JIOBEKa, OCTAIOIMIETOCA B IIOKOE, JOJIZKHA 6bIJ'I8, COOTBETCTBO-
BaTh Beell Temtore cropanus. A Tak Kak Bce GyHKIMKU OpraHu3Ma, BKIII0Yas
U MEXaHUYECKHUe, MOJIKHBI ObITh OTHECEHBI HA CYET TENJIOTHI CrOPaHUs, TO
JIOJIZKHO OBLIO CYIIECTBOBATH M3BECTHOE OTHOIIEHUE MEXK/y MeXaHW4eCKOi
paboToi M TPATOi TEIJIOTHI.

Ztcoyab mCxonnit u3 nmomoOHbBIX YKe PACCYKIACHUN OTHOCUTEIHHO Tajlb-
BaHu41ecKoit 6arapen. COOTBETCTBYIOINIAST TOTPEOIEHUIO IIMHKA TEILIOTa CO-
eJIMHEeHNs] MOYKeT OOHAPYKUTHCS ¥ B rajibBaHUIeCKOM 3emente. Korma mo-
ABJIAETCA TOK, TO 4YaCTh 9TOM TEILJIOThI MOsBJISIETCS B IIPOBOJHUKE. ECHI/I
BKJIIOYUTDH B LEIIb allllapaT AJid Pa3JI0zKeHudA BOAbI, TO 1aCThb 3TOH TEIJIOThI
HCYE33€eT, HO OHA OMATH MOSBJISETCS TPHU B3PbIBE 00PA30BABIIETOCH TAKUM
obpazom rpemydero rasa. Korma Tok mpuBOIUT B ABUKEHUE JIEKTPOMOTOD,
TO ONATH UCYE3aeT YaCThb TEIJIOThI, HO OHA CHOBA OOHAPYXKUBAETCH IIPHU
[OTJIOIIEHUU PabOThl TpeHueM. Taxum obpaszoMm u JIXKOyjro mosrydaemast
TEIJIOTa ¥ MPOU3BOAUMAs PaboTa MPEACTABISAIOTCS CBI3aHHBIMU C TPATOMN
Kakoro-to Bemectsa. I Matiep, u J[otcoyav He majeku OT TOro, 4ToObI pac-
CMaTpUBaThL TEIJIOTY U pa60Ty KaK BEJIMYHUHbI OJHOPOJHbIC, HAXOAAIINECA
MeXKIy cobO0¥ B Tako# 3aBHCHMOCTH, 9TO TOCTOSIHHO B OJHOIN (opme siB-
JISIeTCsl TO, YTO McYe3aer B apyroi. OTciofa BbITEKAET CyOCTAHIIMOHAJIBHOE
[PEJCTaBJIEHUE O TeIioTe U paboTe, U B KOHIE KOHIIOB CyOCTAHIIMOHAIHHOE
npejicraByieHue 06 HePrur BooOIne. DHEPIHsl yCMATPUBAETCS BO BCAKOM T1e-
pemene (huU3MIECKOTO COCTOSTHWS, YHUUITOKEHNE KOTOPOTro CO37aeT paboTy
(MM 9KBUBAJIEHTHYIO €l TEIIOTY). DIEKTPUUECKUIT 3apsil, HATPUMED, CTh
SHEeprus.

Madtiep (1842) BBIUKC/INII, OCHOBBIBASICH HA OOIIEM3BECTHBIX B TO BPEMsI
buBUYIECKUX TAHHBIX, UYTO NPU YHUYMONCEHUY 00HOT KUAOZPAMM-KAAOPUL
Mmooicem Obimb npoudsedero 365 Kua02PaMMOMEMPO8 PabOMbL, N HAOOOPOT.
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Lhotcoyav xe npemmpunsan B 1843 T. 1esblil psil OCTPOYMHBIX W Pa3HOOO-
Pa3HBIX OIIBITOB W B KOHIIE KOHIIOB OIIPEOEC/IAJI MEXaHUYeCKUI SKBUBAJIEHT
KHJIOTPAMM-KAJIOPUK C TOPa3a0 OOIbIIEH TOYHOCTHIO, 3 UMEHHO, B 425 Ku-
JIOTPaMMOMETPOB.

ECJII/I HU3MEePATH BCAKOE U3MEHCHUE (bI/IBI/I“IQCKOI‘O COCTOAHUA MeXaHu4e-
ckoe paboToil, KOTOpasi MOYKeT OBITH COBEPIIEHA MPU €r0 UCUYE3HOBEHWUH, U
HA3bIBATH ITY MEpY HEeprueil, To MOKHO BCe M3MeHeHus (PU3MIeCKOro co-
CTOsTHUS, KAK Obl PA3HOPOIHBI OHU HE ObLIM, M3MEPSTb OJHON W TOH Ke
MEpOH M CKa3aTh: cymma 6cex anepeull ocmaemcsa nocmosannoti. TakoBa
dopma, KOTOPYIO MPUHSIIT MPUHITAI UCKIIOUYEHHOTO perpetuum mobile, Korma
NpUMeHeHne ero ObLJIO PACIPOCTPAHEHO HA BCIO Gu3uky paboramu Maiiepa,
Lorcoyasn, Teavmeonvya u Y. Tomcona (sopna Kenbsuna).

Tlocse Toro Kax OBLIO JOKA3AHO, 9TO TEILIOTA, JOJIXKHA NCIE3aTh, YTOOBI
HaC4eT ee MOIJIa OBbITh IIPOU3BEIEHA MEXaHUIecKast paboTa, ObLIO yKe HEBO3-
MOKHO yCMaTpHuBarh B npuanuine Kapro nonnoe onucanue gpaxtos. Jonom-
Huu ero Brepeble Kaaysuyce (1850), a morom B 1851 r. Tomcon. B HoBoI
bopMe IPHHITUIT STOT NIACHT TaK: ecu Koauuecmeo mensomu, Q' mpespa-
I[AETCsT B 00PATUMOM TIPOLECCE 8 Padomy, TO APYroe KOJUYECTBO TEILIo-
THI () magaer ¢ abcomoTHoOI! Temmeparypst 1) 10 aOCOMIOTHOMN TeMIepary-
pot Ts. IIpu srom Q' 3aBucur TomBKO OT Q, T, Th, HO COBCEM HE 3046UCUM
oT ynorpebJisieMbIX B JI€JI0 BEIeCTB M OT XapakTepa Ipolecca (eciau OH
He CONPSIIKEH C TOTePsIMH). BCIeACTBIE 9TOTO MOCAETHETO0 OOCTOATENECTBA
A0CTATOYHO OIPEAC/JIUTH 3TO OTHOUIEHHE JJjId OJHOTIO XOPOIIO U3BECTHOI'O B
dbusnyeckoM cMbICIe BemecTBa (HanpuMep, Jjis ra3a) | AJisi OIHOTO OlIPeie-
JIEHHOT'O CKOJIBKO YT'OJHO TIPOCTOrO MPOIECCca. JTO OTHOIIeHHe OyIeT Toraa
00111005132 TeIbHBIM. JTUM IIyTeM HAXOJIST:

Q' _ (=T (1)

Q'+Q Ty
DTO 3HAYMT, YTO YACTHOE OT JEJIEHUs TPEBPAIeHHO# B padory (Imo-
7e3HO#) TermnoThl Q' Ha cyMMy M3 MpeBpaeHHoN B paboTy M COOOIIEHHOI

(BCeil MOIVIOIIEHHOM ) TEIJIOTHI, T. €. TAK HA3BIBAEMBbIH 9KOHOMUYECKUT K0Ih-
Puyuenm npoyecca eCTb

T —T>
/AT

lox stum moxpasymeBaercs 273 °1] Huke TOYKU KHIIEHUS BOJBL.
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4. IlpencraBieHns O TEILJIOTE

Korma xakoe-uHubyab XOJOMHOE TEJIO TPUXOAUT B COIMPUKOCHOBEHUE C
TeIJIbIM, TO IePBOE, KaK 3TO He TPYJAHO 3aMeTUTh, HAIPDEBAETCHA, & BTOpPOe
oxJaxkaaercsa. MoKHO cKa3aTh, 9TO 00HO TEJIO HATPEBAETCI 3G cuem 0py-
2020. OTCIONA HEJAJIEKO /10 HMPEACTABJICHUS O KAKOM-TO HEYTO, O KAKOM-TO
BEIIEeCTBe, TEeIJIOPO/Ie, IEPEXOIAIIEM 3 OAHOrO Tejia B apyroe. Ecim B co-
IIPUKOCHOBEHME IIPUXOIAT JIBE MACChl BOIBI, M U M', HEOJUMHAKOBON TeM-
mepaTypbl, TO OKAa3bIBAETCsI, UYTO MPU OBICTPOM YPABHEHUU WX TEMIIEPATYP
WX U3MEHEHUs TeMNepPaTyp, u U ul, 0OpaTHO TIPOMOPIUOHATIBLHBI MaccaM U
HUMEIOT ITPOTUBOIIOIOXKHBIE 3HAKK, TAK YTO ajrebpanveckast CyMMa UX IIPO-
U3BEJIEHU N

mu+mlul = 0.

Baok Ha3zBas 3TH TPOU3BEIEHNUsI, UT'PAIOIINE CYIIECTBEHHYIO POJIb TIPU
W3yueHnn ABIeHUA, mu, miu' KommuecTBaMu TemI0THL VX MOXKHO BMeCTe
¢ Basxom nipeacTaBisaTh cebe 0U9eHb HAIJISATHO, KAK MEPBI KOJMIeCTBA Belle-
crBa. Ho cymecTBenHoe 3HaUeHNe UMEET HE STOT 00pa3, a HEU3MEHSIEMOCTh
YKAa3aHHBIX CyMM IPOU3BEIEHUl IPU MePexXoie TEIJIOThl ¢ OHOrO TeJa Ha
apyroe. Eciu rie-uubyap uctuezaer Kakoe-HUOY/Ib KOJUIECTBO TEILIOTHI, TO
BMECTO HErO T/Ie-HUOY b B PYTOM MECTE TIOsIBJISIETCS PABHOE eMy. YCBOEHHE
TAKOT'O IIPEICTABJIEHHUS MPUBOIUT K OTKPBITUIO yIEJIbHON TerIoThl. B KOH-
1€ KOHIIOB B.9K NMpU3HAET, YTO B3aMEH MCYE3HYBIIEH TEIJIOTHI MOXKET I10-
SABUTHCA W HEYTO [IPYroe, 8 MMEHHO, PACILIABJICHUE UJIN HCIIapeHe U3BeCT-
HOro KosimvdecTBa BemecTBa. OH 371eCh ellle yAepKUBAET C M3BECTHOM J0Jei
cBODOOIBI M3JTIO0JICHHOE TIPE/ICTABICHNE U PACCMATPUBAET MCUE3HYBIIIEE IIPU
9TOM KOJHYECTBO TEIJIOTHI, KAaK €Il CYIIECTBYIOIIee, HO CKPBITOE.

Ob61enprHaTOE NPEICTABICHAE O TEILIOPO/Ie ObLIO CUIBLHO HOKOJIe0Ie-
HO paboramu Maitepa u Jocoyaa. Eciu KOTUIeCTBO TEJIOTHI MOXKET OBITH
YBEJIMYEHO WJIM YMEHBIIEHO, TOBOPUJIN TOTJIa, TO TEIJIOTa He MOXKeT ObITh
BEII[ECTBOM, a JIOJI?KHA, OBbITh IBUKEHUEM. DTOT HECYIIECTBEHHBIN BHIBOJI, C/Ie-
JIaJICs TOPA3/I0 TOIMyJsSpPHEe, YeM BCE OCTAJbHBIE yUeHUsl O Hepruu. Mbr
MOXKEM, OJHAKO, YOeAUTHCS, YTO B3IVISA[ HA TEILUIOTY, KAK HA JIBUKEHUE, B
HACTOSIIEee BPeMsl CTOJIb YK€ MAaJjIO CYIIECTBEHEH, KAK M IMPEXKHUI B3IV HA
Hee, KaK Ha BEIIECTBO.

O6a 311 npejcraBienns BCTpedasn cebe TOIEPKKY UK MTPENATCTBHUS
B CJIyYalHBIX MCTOPUYECKUX 0OCTOsATEHhCTBAX. VI3 TOro, 4T0 JAHHOMY KO-
JINYECTBY TEILJIOTHI COOTBETCTBYET MEXAHUYECKUIl S9KBUBAJIEHT, €IIe BOBCE HEe
CJIEIyeT, 9YTO TEIIOTa — JTO HE BEIIECTBO.
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BeisicHuM 3TO mpu MOMOIIK OHOTO BOMPOCA, C KOTOPBIM KO MHE HEOJI-
HOKPATHO 0OPAIIAJICA KOe-KTO, TPOOYINBIIANACH K CAMOCTOSTETHbHOMY MbIIII-
siernio. CyInecTByer i MEXaHUIeCKUH SKBUBAJIEHT JIEKTPUIECTBA, KAK CY-
IECTBYET MEXaHWYeCKuil sKBuBajeHT Temnorbi! U ma, u #er! Her takoro
MEXaHUIEeCKOTO YKBUBAJEHTA KOTUIECTBA JIEKTPUIECTBA, KAK €CTh SKBUBA-
JIEHT KOJIMYEeCTBA TEIJIOTHI, ©OO OJTHO M TO YKe KOJTHMYECTBO JIEKTPUYECTBA
MOXKET MMETHh BEChMa PA3JIMYHbBIH IKBUBAJIEHT PAOOTHI B 3aBUCHMOCTH OT
YCJIOBUIA, IPU KOTOPBIX OHO naHo. Ho ecTh MexaHW4YeCcKuii SKBUBAJIEHT JIE€K-
TPUYIECKOHN SHEPIuu.

IIpubasum ciona erme oaun Bornpoc. CymecTByer Jiu MEeXaHUIeCKUH K-
BUBAJIEHT BOJIbI! DKBUBAJIEHTA KOJIMYECTBA BOJBI HET, HO €CTh SKBUBAJIEHT
BECa, BOJbI, YMHOXKEHHOI'O HA BBICOTY €€ IMaJIeHHUA.

Korpa seiinenckast 6anka pa3psKaeTcs U COBEPINAET IPHU ITOM paboTy,
TO MbI He NpeJcTaBjsieM cebe, OyATO KOJUYECTBO HJIEKTPUIECTBA HCUE3a-
er u coBepinaer pabory, a Mbl IPUHUMAEM, YTO 00a BHA SJIEKTPUIECTBA
MIPUXOAAT JIUIIb B IDYTO€ COCTOSHWE, & UMEHHO PaBHBbIE KOJIUYIECTBA ITOJI0-
JKATEJIbHOTO U OTPHIIATEIHHOIO JJIEKTPHYECTBA COETUHAIOTCS MEXK, Ly CODOIA.

OTKyaa Ke 370 pa3judre B HAIIEeM MPEICTABJIEHUU TOTO, YTO IPOUC-
XOAWT B CJIy4ae TEIJIOTHl M B ciydae djekrpudectBa’ OHO MMeeT TOJIbKO
HUCTOPUYECKHE OCHOBAHWs COBEPIIEHHO YCJIOBHO M — YTO €IIe BaXKHEE —
BIIOJTHE Oe3pa3ndHo. 91 mo3Boo cebe 000CHOBATH ITO.

B 1785 rony Ky.aon mOCTpOnJI CBOM KPYTHJIbHBIE BECHI, KOTOPBIE AN
€My BO3MOXKHOCTH U3MEPUTDH CHUJIYy OTTAJKUBAHUS IEKTPUIECKUX Tesr. Jlo-
MyCTUM, YTO y HAC JBa MaJIEHbKUX Iapuka A u B, COBEPIIEHHO PABHOMEDHO
3apAKEHHBIX JIEKTPpUYeCcTBOM. IIpm onpesieIeHHOM PACCTOSHUEM MEXKIY UX
LIEHTPAMH 7" IIYCTh ITH MAPUKHU OTTAJIKHUBAIOTCA APYT OT APYTa C OIPeIeIeH-
HOIt cuJI0#t p. MBI IPUBOJAMM B CONPUKOCHOBeHUE mapuk B ¢ renom C), 1 06a
IIPY 3TOM PABHOMEDPHO HARIEKTPU3YIOTCS; 3aTEM H3MEPSEM CUJTY, C KOTOPOit
orraskuBaercs or A mapuk B u reso C Ha OJHOM ¥ TOM YK€ PACCTOSTHUH 7.
CyMMa 3TUX CHJI OTTAJKUBAHUS ONATH OyAer p. UTo-To mpu 3TOM pasjiesie-
HUU OCTAJIOCHh MOCTOSHHBIM, UMEHHO CHJIa OTTaJKuBauus. Eciu mbr Oyaem
MIPUTIACHIBATH 3TO JE€HCTBHE KAKOMY-HHOYIb J€HCTBYIONIEMY HAYAJY, BEIle-
CTBY, HaIIpUMeP, MbI 06e3 BCAKUX HATAMXKEK CHEJTaeM BBIBOJ O INOCTOSHCTBE
€ero.

B 1838 rony Pucc mocTpous CBOi 3JIEKTPUYECKUI BO3LYIIHBIN TEPMO-
MeTp. DTOT TPHUOOP AT MEPy TOTO KOJIMIECTBA TEILIOTHI, KOTOPOE IMOJIy-
YaeTcs MPU PA3PEKEHUN JIEHJEHCKON OAHKH. DTO KOJMYECTBO TEILIOTHI HE
MIPOTTOPIINOHAIBHO KOJIMYECTBY JIEKTPUIECTBA, COAEpIKaIieMycs B OaHke,
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2
coriacHO u3MepeHuio Ky.iomna, a mpornopuuoHaIbHO K IJle ¢ €CTh 9TO KO-

2

JINYECTBO, 8 § — HeKWil KO3 UINEHT, 3aBUCALINN ofr MOBEPXHOCTHU, (HPOp-
MBI ¥ TOJIIIUHBI CTEKJIa OAHKHU, UM KOPOUe, TPOMOPIUOHAILHO SHEPIUH 3a-
psikeHHON Oankwu. JomycTuM, 9TO MBI Pa3psIINIIN CIIEPBa COBEPIIEHHO Ka-
Ky[0-HHOYIb JIEHIEHCKYI0 OAHKY Yepe3 HAIll TEPMOMETD U TTOJIY IUJTH U3BECT-
HOe KOom4decTBO TerioTel W. Eciin ke Mbl pa3psauM ee depe3 TepMOMETp B
JPYTYIO JIEHAEHCKY0 OaHKYy, TO MBI TOJy9YuM Menbine, yem W. OctaTok Mbl
MOXKEM TOJIYy9UTH €Ie, €CJIM Mbl TEPMOMETPOM Pa3psiauM 0be JIelIeHCKIe
0aHKW ¥ OH OIATHh OYJET MPOMOPIIUOHAIBLHBIM SHEPTUH 000UX ITUX OAHOK.
Takum 00pa3oM, IpHU MMEPBOM HEITOJTHOM PA3PSIKEHUN JaCTh CIOCOOHOCTH
IEMCTBUS JIEKTPUYIECTBA IPOMAJIA.

Kora snexkTpuyeckuii 3apsif i€l 1eHCKONH OAHKY TPOU3BOIUT TEILIOTY,
TO SHEPTHUs €€ UBMEHSIETCS ¥ BEJININHA ee, KAK yKa3bIBaeT TepMomerp Pucca,
yobiBaeT. Ho Kou4uecTBO 371€eKTpUIECTBa, 0 u3MepeHuio Ky.ioma, octaercs
0e3 u3MeHeHwuiA.

Tenepsr npencraBum cebe, uyTo Tepmomerp Pucca n300peTeH paHbIie,
YeM KpyTusabHble Becbl Kyaona. IlpencraBurh cebe 3T0 HE TPYIHO, TIOTOMY
9TO ITH H300pETeHHsi COBEPINEHHO APYr OT Apyra He 3aBHCAT. UTO ObLIO
ObI ecTecTBEHHEe, eC/ii ObI KOJIMYECTBO COAEPIKAIIErocs B JIEHICHCKOM OaH-
Ke 3JIEKTPUYECTBA OLEHUBAJIOCH 10 TEIIOTe, BhI3BaHHON B Tepmomerpe? Ho
TOT/Ia TAK HA3bIBAEMOE KOJIMYECTBO JIEKTPUYECTBA YMEHbINAJIOCh ObI Ipu
00pa30BaHUM TEIJIOTHI WJIM COBEPIIEHUH PADOTHI, MEXKIY TEM KaK Ternepb
OHO ocTaeTcs 6e3 m3menenunii. Torga, cjieI0BaTeIbHO, JJIEKTPUIECTBO HE ObI-
J10 OBI BEIIECTBOM, a ObLIO Obl IBUXKEHUEM, MEXK/Iy TeM KaK Telepb OHO €Ile
BerriecTBo. OTCIONA SICHO, YTO €CJU MbI 00 JIEKTPUIECTBE AyMaeM HHAde,
YeM O TeIIoTe, TO 3TOT (PAKT UMEET YUCTO MCTOPUYECKOE W COBEPIIEHHO
CIy4aifHoe, yCJIOBHOE OCHOBAHHUE.

U tak obcrout nes10 u ¢ Apyrumu pusnydecKuMu Bemamu. Boa He ucue-
3aer npu coBepiienuu paborel. [Toyemy? [ToToMy 4TO KOJIMIECTBO BOJIBI MbI
u3MepsieM BecaMu, Kak djekTpudectBo. Ho mpeacraBum cebe, 4T0 BesnanHa
paboTHI BOJBI HA3BIBAETCS KOJMIECTBOM U JOJIZKHA, IOITOMY, H3MEPATHCS He
BecaMu, a MeJbHuIEeH, HanpuMep. Toraa 3To KOJIM4ecTBOo, coBepiias paboTy,
ucdesso 661. Ho jierko npeactaBuTh cebe, 9TO HEKOTOPHIE BEIIECTBA MOTYT
0Ka3aThCsl HE CTOJIb OCA3ATEIbHBIMHU, KaK BOAa. MbI TOrJa OJWH PO, W3-
MepeHUsi — IPHU MTOMOIIX BECOB — HE MO ObI OCYIIECTBUTH, & HEKOTOPHIE
JApyTHe CiocoObI U3MEPEHNs Y HAC OCTAJIUCH Obl. U BOT 1151 TEIIOTHI HCTOPH-
YeCKU yCTAHOBUBIIEHCA MePOI «KOJIMYECTBAy CJIy4YaifHO ABJIAETCA BeJIUINHA
pabotsl TemmoTel. IlosaToMy oHa U ncue3aer, Koraa cosepiaercs padbora. Ho



5. Crodcme6o 6 NpoABAEHUY PA3AUNHBT BUO0E IHEP2UL 101

9TO TEIJIOTa He €CTh BEIIeCTBO, OTCIONA BLITEKAET CTOJIb YK€ MAaJio, KaK
YTBEPK/IEHUE TTPOTUBOITOIOKHOE.

Ecnau 661 KOMy-s1m60 HPABUJIOCH M B HACTOSIIEE BPEMS €Ile MPEeICTaB-
JIATH ceDe TeIIoTy, KaK BEIIeCTBO, MOXKHO OBbLIO Obl €My IO3BOJIMTH 3TO
HEBUHHOE ya0BOJbCTBHE. OH J0IKeH ObLT OBl TOJIHKO MPEICTaBIISATh cebe,
YTO TO CAMOE, YTO MbI HA30BEM KOJUYECTBOM TEIJIOTHI, €CTh YHEPIUsl Be-
IIECTBA, KOJIUYECTBO KOTOPOIO OCTAETCsl 0e3 M3MEHEHWsI, MEXIY TeM Kak
SHEPI'Wsl W3MEHsieTCsl. B IeficTBUTEIbHOCTH Ke ObLIO ObI TOpas3io JIydllle,
ecau ObI MBI TIO QHAJIOTHH C OCTAJbHBIMA (PU3MIECKIM ODO3HATEHUSMHU BMe-
CTO «KOJIMYECTBA, TEILJIOTHI» TOBOPHUJIN «IHEPTHUs TEILIOTHI.

Takum 0Opa3oM, ecyii Mbl TIOPAXKAEMCsi OTKPBITHEM, 9TO TEILJIOTa €CTh
JBUKEHNE, TO MBI TIOPAYKAEMCsT T€M, 9TO HUKOTA He ObLIO BOBCE OTKPHITO.
CoBepiiieHHO 6€3pa3/InYHO U HE MMeeT HU MaJjeHIlero HayYHOro 3HAYCHMUSI,
MIPEJICTABJIIEM JIU MbI cebe TEIIOTy, KAK BelleCTBO, WJIA HET.

Jles10 MMEHHO B TOM, YTO B OJHUX OTHOIIEHUSIX TEILJIOTa OOHAPYKUBAET
TaKWe CBOMCTBA, KAK BEIIECTBO, & B JIPYrux — HeT. Temrora Tak ke CKPbITa,
B Iapax, KaK KUCJIOPOI B BO/IE.

5. CxXoacTBO B IPOSBJIEHUN PA3JIMYHBIX BUAOB YHEPTUU

IIpenpiayinue HaIM PACCY2K/I€HUsT BBIMTPBIBAIOT B SICHOCTH, €cjin 0Opa-
TUTb BHHUMaHHUE Ha CXOACTBO B IIPOABJIEHMM BCEX BHJ/JI0OB SHEPIrUH, Ha YTO
g yKasbpBaga yxke gasHol. I'pys P ma Bbicore H) IpeacTaBiseT 3HEPIUIO
W, = PH;. Ilycts rpy3 majgaer 10 MeHbIel BbICOThI Ho, npudeM mpous-
BOAUTCS pabOTa, KOTOPasi CIYKUT s MMOJIyI€HUs KUBOHM CHJIBI, TEILJIOTHI,
3JIEKTPAYECKOrO 3apdaaa | T. ., KOTOpad, OJHUM CJI0BOM, IIPEBPAIaeTcsa BO
uro-auby b apyroe. Torma ocraercs emne aueprus Wo = PHy. Mbr nmeem
TOT/IA YPaBHEHUE:

W _ W 2)
Hy Hy

Eciu e mbr uepes W1 = W; — Wy 0603Ha4MMM NpPEeBpaIIeHHYIO SHEp-
ruio, a yepes W = Wy o0o3HAYMM IHEPIUIO, MEPEBEACHHYIO HA HUBIIUI

151 ykaspiBas Ha 3TO BIEPBBHIE B CBOEM COYMHEHUH «Uber die Erhaltung der Arbeits.
IIpara 1872. («Ilpunnun coxpanenus paborsiy. C.-Ilerepbypr 1909.) Ha ananoruio mex-
Ay MEXaHU4YeCKOW M TePMHUYECKOIl SHeprueil eme pasblie TOro ykasbiBaj I[etnep. Janb-
Heifimme ykasanusi s nas B «Geschichte und Kritik des Carnotschen Warmegesetzess.
Sitzungsberichte der Wiener Akademie. /lekabpp 1892. Cp. takxke paccyxpaenusi [eav-
Mma, Ocmeaasvda U Ap. COBPEMEHHBIX «IHEPIEeTHUKOBY.
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YPOBEHB, TO MBI IIOJIyYAM CJIeAYyIOIue YPaBHEHHE:
wt _Hi-Hy (3)
W4 w Hy

D10 ypaBHeHHe aHaJOru4HO ypaHenuio 1. CBoiicTBO 310, TAKUM 00Opa-
30M, BOBCE He IIPUHAJJIEXKUT HCKJIIOUUTENIHHO TENJIOTe. Y DAaBHEHHUE 2 BbIpa-
2KaeT OTHOIIIEHNE MeK/Iy dHeprueil, B3ATON ¢ BEpXHEro ypOBHs, U YHEPTHUei,
OTJAHHON HA HU3IIEM ypOBHe (OCTaBINEiCs); OHO BBIPAXKAET TO, YTO IHEP-
PUU 3TU TPONOPIHOHAJIBHBI BBICOTAM YPOBHEH. AHAIOIMYIHOE yPABHEHUIO 2
ypaBHEHUE MOXKHO YCTAHOBUTH JIJTsl Ka2tc00ti (DOPMBI SHEPTUU, a TIOTOMY JIJIsi
Hee Ke MOXKET OBITh YCTAHOBJIEHO YPaBHEHUE, COOTBETCTBYIOIIEE YPABHEHH-
am 3 u 1. B ciygae snekrpudecrsa, nanpumep, Hy, Ho 0603Ha9a0T moTeH-
IIUAJTBL.

Korma BnepBble 3aMevaroT M3/I0KEHHOE 3/1eCh CXOJICTBO B 3aKOHE IIpe-
BPAIIIEHUs PA3JIMYHBIX BUJJIOB JHEPIUH, OHO KAXKeTCs HEOKUIAHHBIM WU
CTPAaHHBIM, TAK KaK He BUIHA cpaldy npuynHa ero. Ho mjisa Toro, KTo mosib-
3yeTcs CPABHUTEIbHO-UCTOPUYECKUM METOIOM HM3Yy4YeHUs, NMPUYWHA 3Ta He
MOXKET OCTABATHCS HAJIONTO CKPBITOMH.

Co Bpemen [aauses MeXaHU9IeCKast paboOTa €CTh OCHOBHOE 3aHSITHE Me-
XaHUKH U BazKHOE ITIOHATHUE TEXHUKH, XOTA OHa JOJII'O eIIe He 6bIJ'[a, U3BECTHa
IIOJT TeM HA3BaHUEM, KOTOPOe OHA HOCHT B HacTodmiee BpeMms. IIpespare-
HUE pabOThl B KUBYIO CUJIY U HAOOOPOT MPUBOAUT K TOHUMAHUIO SHEPTUU,
KOTOPOE BIIEPBbIE OBLIO YCIEITHO HUCIOIBL30BAHO [otizencom, XOTsT TOIBKO
T. FOne ynorpebuI B IEPBBIH pa3 HA3BAHWE «IHEPTHsy. Kcm Mbl mpubaBuM
K 9TOMY HEM3MEHSIeMOCTh Beca (T.e. COOCTBEHHO MAaCChl), TO B OTHOIICHUH
MEXaHWYEeCKOW IHEPIuM yrKe M3 CaMOr0 OIIPeJIeJIEHUsI BBITEKAET, YTO Pabo-
TOCIHOCOOHOCTD, Wik ([OTEHIMAJbHASL) YHEPrUs I'Py3a, NPONOPIUOHATIbHA
BbICOTE (B reoMeTpuIeCKOM CMbICJ'Ie) "1 9TO OHa IIPU IIaJCHUU BHU3 IIPU IIpe-
BpAIlEHUN YOBIBAET IIPOIOPIHOHAIBHO BBICOTE. Y POBEHb, IPUHUMAEMBIT 33
HYJIEBOIA, 3/IeCh COBEPIIEHHO IPOU3BOJIEH. DTUM JAHO ypaBHEHHE 2, U3 KO-
TOPOTO BBITEKAIOT OCTAJbHBIE (POPMHBI.

Ecau npuaATh BO BHUMaHMEe, HACKOJIBKO MEXaHUKA OMEPEIUIa B CBOEM
Pa3BUTHH OCTAJIbHBIE 007acTU (HU3UKHU, TO HE TMOKAXKETCS CTPAHHBIM, YTO
MOHATUSAMU TIEPBOI OXOTHO TOJIB3YIOTCSA BCIOAY, Iie 3TO ObL10 yaooHo. Tak,
Hanpumep, Ky.aon co3iat cBoe MOHATHE KOJUYECTBO JIEKTPUIECTBA 110 00-
pa3iy MOHATUA Macchl. B manbHeiineM pa3BUTHHN yueHus 00 JIEKTPHIECTBE
MOHATHE PA0OTHI OBLJIO MPUMEHEHO B TEOPUU IOTEHIMAJIA U 6blCOMA IAEK-
MPUECKO20 NOMEHUUANG CTATIA U3MEPATHC PADOTOM, HEOOXOAUMOiL, UTOOBI
JIOBECTH JI0 HEe eJIMHUILYy KOJIMYECTBA JIEKTPUIECTBA. DTUM IIPUBEICHHOE
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BBIIIIE YPABHEHUE CO BCEMHU BLITEKAIONIUMHU W3 HETO MOCJIEICTBUSIMHU CTAJIO
MIPUMEHUMO U K IJIEKTPUIECKOil Heprun. To Ke MPOUCXOIUIIO U C APYTUMEI
BUIAMU SHEPTHH.

OcobGennblit cirydail TPeJCTaBIsSeT, OJHAKO, TEIJIOBas dHEpPrus. Uro
TEIJIOTa [IPEJICTaBJIsIeT CODO0il IHEPTUI0, MOIVIO ObITh OTKPHITO TOJBKO OJia-
rojiapst TeM CBOEOOPA3HBIM ONBITAM, O KOTOPBIX MbI TOBOpuJin Bbiie. Ho
u3MepeHue HTON SHEPruu KOJMYEeCTBOM TEIIOThI b.aska 3aBUCHT OT CIly-
JafiHbIX 00CTOsATENHLCTB. [Ipesk e Bcero cnyvaitHoi, He3HAYUTETHHON N3MEeH-
YUBOCTHIO TEIJIOEMKOCTHU C MPY M3MEHEHUU TEMIEPATYPbI W CJIyYAiHO HU-
YTOXKHBIM OTKJIOHEHHEM OOIIEYOTPEOUTENHHBIX TEPMOMETPUIECKUX IITKAJ
OT HIKAJIBI YyIIPYTOCTH Ta3a O0bICHAETCS TO, YTO OBLIO YCTAHOBJIEHO TOHS-
THE KOJMYECTBA TEIIOTHI U YTO KOJUIECTBO TEILIOTHI ¢, COOTBETCTBYIOIIEE
pa3HOCTH TeMIeparyp ¢, IefCTBUTEIHLHO MOYTH MPOIOPIAOHAIHHO SHEPTUU
reroThl. COBEPINIEHHO CIyYaitHO OBLIO TO, YTO Amontons IPUIIES K MbICIHA
MU3MEepATh TEMIIEPATYPY YIPYyrocThio raza. O pabore TemIoThl OH MPU ITOM,
KOHeuHo, He mymar . Ho aTuM wucaa, BHIpaskaiolje TeMIepaTypy, CTaHO-
BATCS MDY PABHBIX U3MEHEHUSX 00bEMA NPONOPUUOHAALHBL YNPY2OCTIU 20~
308 W, CJIEJIOBATEIBHO, NPOu3sodumovim umu pabomam. Biarogapss sromy
MOJIy9aeTCsT TAKKe TIPOTIOPIMOHAIBLHOCTh MEXK/Iy YPOBHSIME TE€MIEPaTypPbl
U YPOBHSAMH PAOOTHI.

Eciu 661 66111 BHIOPAHbI TPU3HAKK TEILIOBOI'O COCTOSTHUS, CUJIBHO Pa3-
JIMYAIOIIHECST OT YIPYTOCTH ra3a, TO 9TO OTHOIIEHWE MOTJIO ObI OKAa3aThCs
BECbMAa CJIOXKHBIM M TOTJIa PACCMATPUBAEMOI'O CXOACTBA MEXKIY TEIJIOTOU U
JPYTUMU BUIaMU SHEPruu He ObL1o Obl. Ilopa3MbIisaTh HAJL ITUM OYEHBb
MOy IUTEJIHHO.

Wrak, cXOACTBO B IPOSIBJIEHUH PA3JIUIHBIX BHIOB SHEPTUN HE MIPEICTaB-
JisieT o0 HUKAKOTO 3aKOHA MPUPOJIBI, & OHO CKOpee 00yCIOBJIEHO OIHOO0-
pa3ueM HaIero B3IVISAAA HA BEIU, & OTYACTUA €CTh TAKKEe JIEJI0 CIy4as.

6. Paznuyme mMexXay BUAaAMU YHEPTUU U IIPEIETbI
NpPUMEHEeHUs IMIPUHIINIIA COXPAaHEHUs YHEPruu

O KaxK/10r0 KOJIMYeCTBA TEIJIOTHI (), COBEPIIAIOIIEro padoTy mpu obpa-
tumoM (6e3 noTeps) mpouecce Mex 1y abcomoTHbIMU TeMieparypavu T, Th,

T — T
TOJIBKO 9aCTh sz npeBpamaerca B paboTy, a OCTATbHAS YaCTh IIepeBO-
1

1 Co3HaTETbHO CXOACTBO MEKLY TeMIepaTypOil H YPOBHEM PaBGOThI GLITIO yCTAHOBJIEHO
s Y. Tomcornom (1848, 1851).
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autcs Ha 6ojiee HUBKUYM ypOBEHb Th. DTa mepeBeieHHast 4acTh MOXKeT ObITh
CHOBA TIOJHATA HA YPOBEHb 1] € 3aTpaToii mpou3BeneHHoi paboThl pu 00-
pamenun nporecca. Femu ke mporece HeoOpaTuM, TO Ha HU3IIHHA yPOBEHDb
[ePexoauT OOMbIINE TEIJIOThI, YeM B MPEeAbLIYIIEM CIydae, U TOT W3JIUIIEK
yKe He MOXKeT ObITh noduam 6es donoanumensvnoti 3arparsr g0 1. To-
sromy Y. Tomcon yKa3bIBaJI HA TO, YTO MPHU BCEX HEOOPATHMBIX IIPOIECCAX,
T. €. IPU BCEX JEHCTBUTEJBHDBIX MPOIECCax, U3BECTHOE KOJNIECTBO TEILJIOTHI
[IPOIIAIAET JJIsT MEXAaHUIECKOM pabOThI, UTO, CJICI0BATEIHHO, B 9THX CJYdasX
MPOUCXOIUT PACCEAHUE WA YHUNMONACEHUE METAHUBECKOTE snepeuy. Temmo-
Ta BCErJa JIMIIb OTYACTH IEPEeXOauT B padory, HO pabora wacmo 6ceyeao
nepexoaut B Temiory. CyinecTByer, TakuM 00pa3oM, B MUPE meHdeHyus K
YMEHbIICHUIO MeXaHUYIeCKOMI SHEPrun U K YBEJIUYIECHUIO dHEPIrUn TEILJIOBOIA.

st IpocTOro 3aMKHYTOrO KpyroBoro mporecca (6e3 morepb), B KOTO-
POM KOJIMYECTBO TerJIOThI ()1 OTHUMAaeTCst ¢ ypoBHs 17, a KOimu4decTBo (Jo
nepeiaeTcss ypoBHio 1o, MMeeT CHUJLy, COIJIACHO YPABHEHHUIO 2, OTHOIIEHWE

-Q1 |, Q2
T +T2—0.

JI711 mpOM3BOJIBHO CJIOXKHOT'O KPYyroBoro mporecca Kaaysuyc, aHaio-

TUYHO HAXOAHUT AJredDpamvdecKyro CyMMy Z% = 0, a ecm TeMmIepaTypa

HENPEPBIBHO MEHAETCS, TO:
© (4)
T

HpI/I 9TOM OTHATBIE OT JAHHOI'O YpaBHEHUA 3JIEMEHTHI KOJIUYECTBa TEIl-
JIOTBI CYUTAIOTCA OTPpHIATEJIbHBIMHU, a COO6HL€HHbIe — IIOJIOZKUTEJIbHBIMHU.
Eciu nporiecc HeoOpaTuM, TO I HEMO YMCIEHHOE 3HAYEHNE BhIpaykeHus 4
yBenumuuBaercs. Boipaxkenue 310 Kaaysuyc HasbiBaeT suTponueii. B meii-
CTBUTEJIBHOCTH TaK ObIBaeT Bcerga u noromy Kaaysuyc BUIuT cebsi BBIHY-
JKJIEHHBIM BBICTABUTH CJIEAYIOIINAE ITOJIOXKEHUSI:

1) Dueprusi Mupa 0CTAETCs TOCTOSHHOM.

2) DHTPONUS MUPA CTPEMUTCS K MaTImum Y.

Pa3 BBIFICHEHO CXOJCTBO B IIPOABJIEHUU PA3JIUIHBIX BUJOB 9HEPrunu, OT-
MeYeHHas 371eChb OCOOEHHOCTb YHEPIUK TEILIOTHI HE MOXKET He OPOCUTHCS B
[y1a3a ¥ mokasarhbes crpanHoi. OTKyma ke oHa OepeTcs, eciu BesiKast BOOO-
IIe SHEPTUsi TOJHKO OTYACTH IEPEXOJIUT B JAPYTyI0 (POpMy, TOYHO TakK IKe,
KakK 1 3Heprus rermioBas?! OObsICHSIETCS 3TO CAEAYIONMM 00Pa30M.

Besikoe npeBpaiienne kakoro ju6o Buja dHepruu A ObIBaeT CBA3aHO
C TIaJIeHNeM TIOTEHIMAa TOro Buaa sHepruu. He cocrasisier u3 sToro mc-
KJIIOYEHUsI ¥ dHEpIrusi TerioBas. Ho B Ipyrux BHIAX SHEPIUH MTPOUCXOIUT
u 0OpaTHoe, T. €. C MaJeHneM MMOTEHIINAIA CBA3aHO IIPEBPAIIEHNE, & TIOTOMY
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" IIOTEPA SIHEPTUuu. C TEIJIOTOI XKe JEJI0 IIPOUCXOAUT MHAa4Ye: 30€Ch MOZKET
OLITH TMajJeHne TMOTeHInaaa 0e3 — Mo KpaiiHeir Mepe, M0 OOBIYHON OIEeH-
Ke — moTepu dHeprun. Ecau namaer KakoW-Hubyap rpys, OH JOJKEH MIPOo-
M3BECTH KMHETUYIECKYIO SHEPIHIO, WM TEIIOTY, WU KaKyio-HUOY/Ib JIPYTYIO
suepruio. U B cirydae 3jI€eKTPUYIECKOTO 3apsi/ia, He MOXKeT ObITh MaeHus 10~
TeHIa a 0e3 MoTepu HEPTUH T.e. 6e3 mpeBpaleHus. Temmora ke MOXKeT
MEPEXOAUTH C MAJIEHIEeM TeMIIepaTyphl Ha TeJ0, obJanaroiiee OosbIneil Ten-
JIOEMKOCTBIO, M OCTaBAThCS TOH K€ TEIJIOBOU 3HEpruei, ecyjm TOJBKO pac-
CMaTPUBATH BCAKOE€ KO/JIMYECTBO TEIIJIOTHI, KaK 9HEPI'HIO. BOT HUMEHHO 3TO
00CTOATENILCTBO MPUIAET TEIJIOTEe BO MHOTHX CJIYYaAX HAPSAILY C XAPAKTEPOM
SHEPIUU XapakTep (MaTeprabHOTO) BEIIECTBA, HEKOTOPOIO KOJIHUYECTBA.

Ecnu nmocmorpers Ha €710 OECIPUCTPACTHO, TO HE MOXKET HE BO3HUK-
HyTb BOIPOC, €CTH JIU BOOOIIE HAYIHDBIN CMbBIC U [IEJIb PACCMATPUBATH €IIIe,
KaK HEPTUIO, KOJINIECTBO TEIUIOTHI, KOTOPOE HE MOXKET ObITh yIKe IpeBpa-
IIIEHO B MEXAHUYECKYI0 paboTy (HAIpuUMep, TEIJIOTYy 3aMKHYTOW CHCTEMbI
TEJl C COBEPIIEHHO PABHOMEDHO PACIpEe/IeHHON TeMmeparypoii). Ouesun-
HO, YTO B TOM CJIydae MPWHIUI COXPAHEHWs SHEPIUHM UTPAET COBEPIIEH-
HO TPA3JHYIO POJib, KOTOPAs JOCTAETCS €My, TOJIbKO OJ1arogapst IpUBbIUKe.
fcHo, cie10BaTENBHO, YTO KTO YI€PXKUBAECT IIPUHITAI COXPAHEHUST SHEPTUN,
CO3HaBad B TO 2Ke€ BpEM#A paCCedHue UJIN YHHITO?XKEHNE MEXaHU1IECKOU dHEeP-
U, KAK W YCUJIEHWE SHTPOIMH, TOT MO3BOJIsieT cebe MpuOIU3UTEIBHO TY
JKe BOJIbHOCTh, KOTOPYIO TIO3BOJIUI cebe Bk, KOrJa OH IIPUHUMAJT TEIJIOTY
IJIABJIEHUS 3 CYIIECTBYIONIYIO, HO CKPbIMYIO.

[To3Boutio cebe erre 3aMEeTUTD, YTO BHIPAXKEHUS «IHEPTUsT MUPA» U «IH-
TPOTMHsT MUPa» HOCAT HA cebe CIeIbl CXOTACTHKHA. JHEPIHs U SIHTPOIHS CYyTh
mousitust Mepbl. Kakoii ke MOXKeT ObITh CMBIC] IPUMEHSTh STU TMOHSATHS K
CJIydaio, K KOTOPOMY OHH BOBCE HE TPUMEHUMBI, B KOTOPOM 3HAYEHUs UX HE
MO/IIAIOTCS ONIPEJIEJIEHUTO !

Ecnu 661 ge#icTBATENBHO CYNIECTBOBAJIA BO3MOYKHOCTD OMPEIETUTDh JH-
TPOIHUIO MHUPA, ITA SHTPONUS MPEICTABIIA Obl HACTOAILYIO AOCOTIOTHYIO
Mepy BpeMeHU. OTCIO,H,& Jiy4diie BCero BUJIHO, YTO 3TO TOJBKO TaBTOJIOI'UA,
KOIJIa TOBOPSIT: SHTPOIIMS MUPA BO3PACTAeT BMeCTe CO BpemeHeM. B ToM-To
U JIeJI0, 9TO TO, YTO M3BECTHBIE M3MEHEHHUsI MPOUCXOMAAT TOJBKO B OJIHOM
OTIPEJICIEHHOM HANpPaBJIEHUH, U (DAKT BPEMEHHU €CTh OJIHO U TO JKE.

7. cTOUYHUKY MPUHIUAIIA COXPAHEHUS dHEPTUU

Mpbr JOCTATOYHO Terepb IMOAI0OTOBJICHBI, 9TOOBI JaTh OTBET Ha BOIIPOC
00 MCTOYHUKAX NpUHIUIIa COXPaHEHHA IHEPruun. M cTOYHHUKOM BCSIKOTO TI0-
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SHaHHUA IIPUPOADBI ABJIAETCA B IIOCTIE€AHEM CYE€TE TOJbKO OIIBIT. B 9TOM CMBICJIE
IpaBbl, HO3TOMY, T€, KOTOPbIE U B IPUHIUIIE COXPAHEHUS SHEPTUU YCMaTPU-
BalOT PE3yJabTaT ONbITA.

W3 onbiTa Mbl 3HaEM, YTO YyBCTBEHHBIE JIEMEHTHI &, (3, ¥, 0, ..., HA
KOTOPBIE MO2KET ObITH PA3JI02KEH MWD, TOJBEPKEHbI n3MeHeHusM. Jlaree u3
OTIBITA YK€ U3BECTHO, YTO OJIHU W3 ITUX JIEMEHTOB CBSI3AHBI C IPYTUMU TaK,
YTO OHU TOSIBJISIIOTCS W MCYE3AI0T BMECTE, WJIM YTO TOsIBJIEHUE HJIEMEHTOB
OJIHOTO POIa OBIBAET CBA3aHO C MCUE3HOBEHWEM 3JIEMEHTOB JIpyroro. Byaem
31eChb I/I36€I‘&Tb HOHATHN NPpUYUHbI U CIEACTBUA, BBUAY PACILJIBIBHATOCTU U
HEOIIpEeACJIEHHOCTH HX. Pe3yJIbTaT OIIbITa MOZKET 6I)ITb BbIpazKeH CJIeayro-
muM 06pa3oM: 4yBCTBEHHBIE 3JIeMEHThI Mupa (v, 3,7, 0, .. .) OKa3BIBAIOTCS
B 3aBUCHMOCTHU APYT OT Apyra. Jlydiie Bcero mpeacraBisaTh cebe 3Ty B3a-
UMHYIO 3aBUCUMOCTb TaK, KaK IPEACTaBJIAIOT Ce6e B reOMETpun B3aUMHYIO
3aBUCHMOCTH CTOPOH U yTJIOB TPEYTOJbHUKA, HAIIPUMED, HO TOJBKO rOpa3/io
MHOrooOpa3Hee U CJIOXKHEe.

[Ipusenem mpumep. Ilycth Macca HEKOTOPOro ra3a 3aHUMAET B IUJINH-
zipe onpezeseHHbli obbeM (o). Jasienuem () Ha mOpIIeHb Mbl H3MEHSEM
3TOT 00bEM U, OIILYMbIBas [UJIMHID PYKOH, MbI IOJIYYaEM TErJIOBOE OIILy-
menne (7). C yBesiMueHneM JaBJICHUs] YMEHbIIAETCS OObEeM U yCUIUBAETCS
TEIJIOBOE OIILyIIEHKE.

Paznmynbie akThl OmbiTa HE BIOJHE PaBHbI Apyr Apyry. Ob6mme um
YyBCTBEHHBIE 3JIEMEHTHI BLICTYNAIOT BCJIEICTBHE IMPOINECCa abCTPAKIUUA U
3allevdaT/JIEeBa0TCAd B IIaMATH. STO OPUBOJUT K IIOABJIEHNIO CXOACTBA MEXKIY
HEJIBIMHU IpynrnaMu (PAKTOB. Y2Ke caMoe MPOCTOe IMOJIOKEHNEe, KOTOPOE MbI
MOYKEM TOJbKO BBIPA3UTh, €CTh, OGjarofapsi IpUpOJe HAIlell pedu, Takas
abcrpakims. Ho HAM TPUXOAUTCS CUUTATHCS C PABTUUUIMH, CYIIECTBYIO-
HIMMHA MEXJAy POoACTBeHHBbIMU (bakTaMu. PakTbl MOTYT ObITH TAK CXOIHBI
MeKIy coboii, YTO OHU COJEPXKAT OJWH W TOT K€ POi, «, (3, ¥, ... U UTO
«, B, 7, ... OJHOrO W3 HUX OTJINIAETCS OT APYIHX TOJHKO YMUCIOM PABHBIX
Jacreil, Ha KOTOpble OH MOXKeT ObITh pasJioxken. Korma HaM yjaercs ycra-
HOBWTH MPABUJIA, [0 KOTOPHIM YUCJIEHHBIE BEJIMYUHBI <, 3, 7, ... MOIJIH ObI
OBITH BBIBEJIEHBI APYT U3 JIPYyTa, Mbl KMEEM BbIPAXKEHUE CaMoe 0D1ee U BMe-
CT€ C TeM YUYUTHIBAIOIIEE BCE PA3INUIUs KAKON-HUOYIb TPYIIBLI (haKTOB. DTO
U €CTb 1[eJIb KOJTUIECTBEHHOTO UCC/IEIOBAHMSI.

Pa3 srta nenp gocTurnyTta, TO Mbl HANLIH, 9YTO MEXAY «, (3, ¥, ... Ka-
KOU-HUOYb TPYMIbl (PAKTOB WM MEXKIY UUCIEHHBIMUA UX BEJIUIHHAME CY-
[IECTBYET U3BECTHOE YUC/I0 ypaBHeHnH. PakT n3MeHeHus MpeIrnoiaraeT, 9To
YUCJIO ITUX yPABHEHUI JTOJI?KHO ObITH MEHbIIIe 9ucia «, 3, v, . ... Ecin nep-
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BOE YHCJIO HA OJHO yPABHEHWE MEHBIIE BTOPOrO YUCIa, TO OHA YaCTh v, [3,
Y, ... OMHO3HAYHO OIMPEIEIEHA IPYTO.

KoncrarupoBanue oTHOIIEHUH MOZOOHOTO POIa €CTh BarKHEHIuit pe-
3yJIbTAT SKCIEPUMEHTAJBHOIO CIIEIUAIBHOIO HCCAEIOBAHUsSI, MOTOMY YTO
OHO JIaeT HAM BO3MOXKHOCTH (DAKTHI, JAHHBIE HAM OTYACTH, BOCIOIHATH B
MbIcsIsAx. CaMo cob0r0 pa3yMeercs, 9TO TOJBKO U3 OIBITA Mbl MOXKEM Y3HATh,

9TO MEXKIY «, 3, 7, ... BOODIIE CYIIECTBYET KaKHe-HUOYIb OTHOIIEHNST U Ka-
KOTO POJIa 3T MOC/IeIHNUE.
Jlasnee, TOJIBKO U3 OMBITA MBI MOXKEM Y3HATH, 9TO MEXKIY &, (3,7, ... Cy-

IMECTBYIOT TaKWe OTHOIIEHUA, YTO HACTYIIUBIINE U3MEHEHNA UX MOTYyT 6bITI)
CHOBa BOCCTaHOBJIEHBI. HeTpynHO BUIETH, UTO HE OyAb 3TOTO OOCTOATETb-
CTBa, HE CyIIeCTBOBaJIO 6bI HHUKaKOI'o noBOJa U K YCTaHOBJICHUIO ITPUHITHUIIA
COXpaHeHus SHEPTUU. B onwme, caedosamesvHo, 3aKA10%aeMca nocsednut
UCTNOYHUK BCAKO20 NO3HAHUA NPUPOJDL, G CAEIOBAMENBHO, U 68 IMOM CMBIC-
A€, UCTNOYWHUK U NPUHUUNG COTPAHERUA IHEPLUL.

DTO He UCKJIIOYAET, OJTHAKO, TOrO, 9TOOBI TPUHITUIT COXPAHEHUs SHEPIUU
UMEJT U A02uveckuti Kopensb, 9T0 MbI ceffuac u mokaxkem. [Ipeanonoxum Ha
OCHOBAHUY TAHHBIX OIIBITA, YTO IPYIIA 9yYBCTBEHHBIX IEMEHTOB &, 3, 7, . ..
00H031aAWHO OTIPEJIESISIET APYTYIO TPYIOY A, (4, V, . . .. Jlajee U3 ombiTa TaKXKe
MU3BECTHO, YTO U3MEHEHWs &, (3, ¥, ... MOTYT OBbITh CHOBA BOCCTAHOBJIEHBI.
Jlozuneckum BIBOIOM OTCIO/IA SIBJISIETCS, YTO BCAKUI pa3, KOTIA o, 3, Y, .. .
MOJIy9alOT OJHU U Te K€ 3HAYEHUs, TO K€ CAMOE IMPOUCXOJIUT U C A, /i,

V, ..., WIK 9TO OJHHU NePuoduyeckue TOJIbKO W3MeHeHus «, (3, 7y, ... He
MOTYT IPHUBECTU K MOCTOSHHOMY U3MEHEHWIO \, (i, V, .... Eciau rpynma A,
M, V, ... OTHOCUTCS K OOJIACTH MEXAaHUKH, TO ITUM BBIBOIAOM UCKAMOUAEMCA

perpetuum mobile.

MoryT cka3arb, 9T0 3T0 TOJIBKO circulus vitiosus (IOpOYHBIH KPyT), 1 C
STUM MOXKHO Ceifdac »Ke COTJIaCUThCH. HO IICUXOJIO'NYECKHU CUTYyallus BCE 2Ke
CYIIECTBEHHO ApyTasd, JYMAIO JIU g TOJIBKO 00 OJHO3HAYHOI ONIPeaeTeHHOCTH
1 0OPATHMOCTH IMPOIECCOB WM 51 UCKJ0Uaio perpetuum mobile. Buumanue
MOe B 000MX CIydasiX HAIPABJIEHO Pa3AUYHO U OPOCAET CBET HA PA3AUWHbLE
CTOPOHBI BEIIH, KOTOPBIE JIOTUYECKH, IIPAB/IA, HEOOXOAUMO CBSI3aHBI MEXKILY
co001i.

Crporo jlorudeckuit cTpoii MbIciiel Bequkux uccaenosareneii (CteBuH,
Tanuneit), CO3HATENILHO WU MHCTUHKTUBHO DPYKOBOZICTBYIOIIMXCS TOHKUM
4yTheM, YCMATPUBAIOIINM MaJieiIIe MPOTUBOPEYHs, He NMeeT, 6e3 CoOMHe-
HUs, HUKAKOU IPyroil mesim, KpoMe OJHOH: JIMIINTH, TaK CKa3aTb, MBIC/Ib
M3BECTHOH CTEneHu CBOOOIBI M TEM CaMbIM YCTPAHUTH XOTh HEKOTOPYIO BO3-
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MOXKHOCTb OIIMOKH. DTUM HaM LAH JOTMYECKHH KOPEHb IPUHIUIE UCKJIIO-
q9eHHOTO perpetuum mobile, T.e. To obiee yOexeHre, KOTOPOE CYIIEeCTBO-
BaJIO JazKe 10 PAa3BUTUA MEXaHUKHU U UT'PAJIO U3BECTHYIO POJIb B CAMOM 3TOM
Da3BUTHH.

Bronne ecrecTBeHHO, 9TO TPUHIUI WCKJIIOYEHHOTO perpetuum mobile
JIOCTUT MPU3HAHWS B MEHee CJIOXKHOM CPABHUTEIHLHO ODJACTH HUCTON Me-
xaHuku. Ileperecenuto ero B 0061acThb BCell pU3NKK BOOOIIE COAECTBOBAJIA
Ta MBIC/Ib, 9TO BCe (PU3MYECKUE SIBJIEHWS IIPEJICTABJISIOT CODOM, cOOCTBEH-
HO, SIBJIEHUsI MeXaHwdecKue. IIpenbiayiinee moKa3bIBAeT, OTHAKO, KAK HeCy-
[ECTBEHHO 3TO MpPEJICTaBIeHre. BakKHO 3/1eCh CKOpee TO3HAHUE BCeodIei
CBsI3M sIBJIEHUIT TTPpUPOAbL. Pa3 ata mocienHsiss yCTAaHOBJIEHA, TO CTAHOBUTCS
OYE€BUAHBIM, KaK 3TO H IIO3HAJI K(),pHO, YTO HE TaK BaKHO, IIPOABJIAIOTCA
MEXaHUYIECKNE 3aKOHbI HETOCPEACTBEHHO WJIN KOCBEHHBIM ITyTEM.

[puniun uckmoYennoro perpetuum mobile ovueHb OJIU30K K COBpEMEH-
HOMY TPHWHIIMIY COXPAHEHHS SHEPIUHU, HO OH HE TOXKJIECTBEHEH C HHUM, I10-
TOMY YTO 3TOT MOCTEIHUIN BBITEKAET U3 HErO TOJIHKO IpH 0co00M (hopmaib-
HOM TIOHHUMaHuu. st uCKIroUeHHOrO perpetuum mobile, KaK 3TO SBCTBY-
€T U3 MPEeJbIIYIIEero, HeT HeOOXOAUMOCTH TIOIb30BATHCS MOHITHEM PAOOTHI
WU 1a2Ke TOJBKO 3HATHh 00 3ToM nousaTur. COBPEMEHHBIH yKe TPUHIIUI CO-
XpaHEHUA IHEPIHuU ABJIACTCA PE3yJabTaTOM CY6CT8,HIJ,I/IBJHJHOI‘O IIOHUMAaHUA
paboThl ¥ BCAKOrO BOOOIIE U3MEHEHUS B (PU3UIECKOM COCTOSTHUHU, OCBOOO-
JKJIAIOIIEro B cIydae obpaTHoro mporecca papbory. CusibHast TOTPEOHOCTD B
TAKOM MMOHUMAHWH, BOBCE HE HEOOXOIMMOM, HO (POPMAJILHO OY€Hb yI0OHOM
u HarasggHoM, HaOmonaercsa y P. Matiepa u oicoyasa. Borno yxe 3amete-
HO, YTO ODOMM HCCJIEJOBATENSIM OYeHb OJIM3KO CTAJIO TO TIOHUMAHHE TIOCTe
HaOJIIOJIeHNsI, YTO, KAK IMOJydeHHe TEIIOThI, TAK W MeXaHudeckas pabora
CBsi3aHbI ¢ Tparoil Bemecrsa. Matiep rosopur: «ex nihilo nil fity, a B apy-
rOM MECT€: «CO3JAHUE WU YHUUITOXKEHHE CHJIbL (PabOThl) JIEXKUT BHE 00J1a-
CTHU 9IeJIOBEYECKOrO IeficTBusy. Y 0icoyas MBI HAXOIUM CJIEAYIONIEe MECTO:
«OueBuIHBIM a6CYPIOM SBJISIETCS TIPEIIONOXKEHNE, OYITO CUIIbI, KOTOPBIMU
Bor nanemun marepuio, MoryT ObITh paspyiienbis. (It is manifestly absurd
to suppose that the powers with which God has endowed matter can be
destroyed). B 9THX MONOKEHUSX XOTEIN BUAETH NOMBITKY METADUINIECKOTO
0boCHOBaHUs yueHust 00 sHeprun. 7 »Ke BUXKY B HUX TOJBKO (POPMAaIbHYIO
MOTPEOHOCTH B HATVISIAHOM, MOIJAIONEMCS 0030PY, TPOCTOM BLIYUCIEHUU,
MOTPEOHOCTD, TOIYUIUBIIYIO PA3BUTHE B OOJIACTH MPAKTUYECKOHN >KU3HU U
[IEPEHECEHHYI0 3aTeM, HACKOIBKO 3TO OBLIO BO3MOXKHO, B 00JIACTh HAYKH.
B camom nene, Matiep numer ['pusunzepy: «Hakownerr, eciu Thl CIPOCHUIIH



7. Hcmownuky npunyuna CoTpaHeHus dHepeus 109

MEHs, KaK 4 IIPpUMIIeST K 39TOMY, TO BOT BECb OTBET: BO BpEMA CBOETO MOPCKOT'O
MMy TEIeCTBUA g 6BIJI TIOYTH UCKJ/IIOYUTEJTIBbHO 3aHAT U3yYICHUEM (bI/I3I/IO.HOI‘I/II/I
W NPUHSJT HOBOE YUYEHWE HA TOM JIOCTATOYHOM OCHOBAHUH, “MO JHCUBO NO-
YYBCMBOBAA NOMPEOHOCTND 8 HEM> . . .

Cy6cranuuasbaoe noHuManue paboThl (IHEPIUU) OTHIOND He HeobLodu-
MO ¥ HEJIb3sl CKa3aTh, YTOOBI MOTPEOHOCTH B TAKOIO POJIA MOHUMAHUH yIKE
paspemasia 3azady. Hamporus, Mbl Bugum, Kak Matiep paboraeT HaJ ocTe-
MEHHBIM yIOBJIETBOpeHUeM cBoeil morpebHocTr. OH cunTaeT mepBOHAYATIBLHO
KOJINYECTBO IBUXKECHUA (m’u) 9KBUBAJICHTHBIM pa,60Te 1 TOJIBKO BIIOCJIE-
CTBHHU IIPUXOOUT K MBIC/IA O JKIBOU CHJIE. B O6J'[8,CTI/I JIEKTPHUYIECTBa OH HE
MOT HaiTH BBIPAXKEHUsI, IKBUBAJIECHTHOTO pabore. 1o caesat no3xe Ieab-
Mmezoavy. Takum 0bpa3oMm, cHadasa cymecrsyer (hbOpMaibHAS MOTPEOHOCTD
¥ BO33pEHUE HA MPUPOY TOJHKO MOCTENEHHO K HEH ITPHUCIIOCADIMBACTCS.

BekpbITHe 9KCIepruMeHTaIbHOr0, JIOTHYECKOro u (hOPMAIbHOTO KOPHS
COBPEMEHHOT'O TIPUHITUITA, COXPAHEHUS SHEPIUH JOJIKHO CYIIECTBEHHBIM 00-
pa3oM COmEHCTBOBATH YCTPAHEHHIO MUCTHKU, OT KOTOPOMH BCE €Ile He CBO-
6ozxen sTor mpuHnun. Uro Kacaercs Hamieil (HhOpMaNbHON MOTPEOHOCTH B
npocreifineM, HarsaHeleM cyOCTAaHIMAILHOM MMOHUMAHWK IPOIECCOB B
OKPYZKAIOIIell HAC Cpe/ie, TO OCTAETCs €Ile OTKPBITBIM BOIPOC, HACKOJIBKO
MIPUPO/Ia OTBEYALT eif, UM B KAKOW Mepe MbI MOXKeM yaoByeTBoputh eii. Ha
OCHOBAHMU OJHOTO M3 MNPEIbIAYIINX PAaCCyzKIeHWH, ciaeayeT IyMaTb, 4YTO
cyOcTaHInAIbHOE MOHUMAHKE TTPUHITUIIOB SHEPIUH, TOA0OHO CyOCTaHIINAb-
HOMY BO33pPEHHUIO Ha TEILJIOTY BJLB%(I,, nMeeT CBOM €CTeCTBEHHbIE I'DAaHUIIbI B
daxTax, 3a mpeaeIaMu KOTOPBIX OHO MOYKET OBITh yAEPXKAHO TOJIHKO HCKYC-
CTBEHHO.
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O gBJIeHUSX MOJIETa Hy.]'[bl

B narme Bpemst oy 9yBCTBYIOT cebsi 00SI3aHHBIMU HAHECTH JAPYT JAPY-
ry — IOpO# paju uejeil U uAeajioB BeCbMa COMHHUTEIBHOIO CBOMCTBA —
B caMOe KOPOTKOE BpeMs BO3MOKHO Oouibiiie pau. pyroii ke umeas, CTosi-
Ui K TPEXKHUM OOJIbIIIE 9aCThI0 B CAMOM PE3KOM IPOTHBOPEUNH, 00s13yeT
X BMECTE C TeM JIeJIaTh 3TH PAHbl BO3MOXKHO MEHBIIIEro Kajauopa, a HaHe-
CEHHbIE — BO3MOXKHO OBICTPEe 3aJI€IUBATD.

BBuay stux 06cTOsiTENBCTB CTPEsibba U BCE, UTO C HEll CBA3aHO, UTPAET
BE€CbMa BarkKHYIO, & MOPOI BarKHEHUIIYIO Jake B COBPEMEHHON Hallledl Kn3-
uu. [Tosromy BeI yaenure MHe, s HAJEIOCh, HA 9aC CBOE BHUMAHUE, YTOODLI
MMO3HAKOMUTHCSA C HEKOTOPBIMH OIBITAMH, NPEANPUHATHIMA, IPaBIa, HE C
BOEHHBIMH, & C HAYYHBIMHU [EJSAMU ¥ IPOJUBAIOIINMU HEKOTOPBIN CBET Ha
SIBJIEHUST, TIPOUCXOJIAIIIE TIPUA CTPEJIb0e.

CoBpeMeHHOe eCTeCTBO3HAHUE CTPEMHUTCS IMTOCTPOMTH CBOIO KAPTUHY
MHpA HE HA CHEKYJSITUBHBIX yMO3DEHHUSX, & [0 BO3MOXKHOCTU Ha (akTax
HAOJIIOIEHNS: CBOU KOHCTPYKIIMKM OH ITPOBEPSIET TOXKE IPY IIOMOIIHA HADJIIO-
nennit. Kaxkaprit HOBBIN (aKT JOMOTHAET 3Ty KAapTUHY MHPA, a BCIKOE
pa3HoIIacue MeXKJy ee KOHCTPYKImeld u (axkTamMu HAOJIOAEHUS HABOIUT
HA MBICJIb O HECOBEPIIEHCTBE, O Mpobese B Heil. YBUIAEHHOE TPOBEPSAETCS
U JIOTIOJTHSIETCST MBICJTHMbBIM, KOTOPOE €CTh B CBOIO O4Yepenb He 0ojee, Kak
pe3yJabTaT yBUIAEHHOTO yiKe panbine. [losromy mpeacraBisier ocobyio mpe-
JIECTD JIEJIATh HEMOCPECTBEHHO JTOCTYIIHBIM TPOBEPKE uepe3 HabJIoneHue,
T. €. JOCTYIHBIM BOCIIPUSITAIO TO, K Y€MY MPHUIILIH — YMO3AKJIIOYEHUAMY JIT
WM JOMYIIEHUSAMH — YHUCTO TEOPETUYECKUM ITyTEM.

B 1881 r. mue npuriochk npucyrcrsoBaTh B Ilapuike Ha jekiun 6eiib-
ruiickoro 6astuctuka Melsens’a. Mex a1y mpodYuM OH BBICKA3BIBAJI IIPEJIIO-
JIOXKEHHUe, 9TO MmyJin, obsagatomiue 6OIbIIONH CKOPOCTHIO, JIBUTAIOT BIIEPEIN
cebs MacCChI CIYIIEHHOTO BO3/IyXa, KOTOPBIE M BBI3BIBAIOT, 110 €0 MHEHWUIO,
B JJOCTUTAEMBIX UMU TeJIaX U3BECTHBIE B3PBIBHBIE NEUCTBUSA. ¥ MEHd IOSBU-
JIOCh TOTJIA JKeJIaHWe IMPOBEPHUTDH ITU MPE/CTABJIEHUS HA ONbITE U CHEIATh
BECh IIPOIIECC, €CJIM TAKOBOM CyIIEeCTBYET, TOCTYITHBIM YYBCTBEHHOMY BOC-

! Moknax, npountanusiii 10-ro HOsOpst 1897 TI. B COI03€ A/ PACIPOCTPAHEHHS €CTe-
CTBEHHO-HAy4YHBIX 3HaHUN B Bene.
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INPUATHIO. DTO XKEJIAHWE MO IMOAKPEIMIOCH elle TeM COODPAKEHHEM, YTO
BCe HEOOXOIUMBbIE JJIs TOTO CPEJCTBA UMEIOTCS YK€ HArOTOBE, & HEKOTOPbIE
N3 HUX 6bIJII/I OPUMEHEHbI 1 UCOBITAHbI MHOIO Y2K€ IPpU JIPpYI'UX pa,60Tax.

BroiscuuM cHavasa 3aTpyJHEHUsI, CTOAIINE HA IYTU JOCTUXKEHUs ITOM
nesu. Ham Hy»KHO HAOIIOAATH Y0, CKOPOCTD JIBU2KEHUS KOTOPOil MTPEBBI-
IIIaeT MHOTO COTEH METPOB B CEKYHJLY, BMECTE C U3MEHEHUSIMU, KOTOPbIE OHA,
BBI3BIBAET B OKPYKAIIIEeM ee Bo3ayxe. CaMo HENPO3padHOe TBEPIOE TEJIO,
TIyJist, BUTHO TIPUA TAKUX YCJAOBUSIX B UCKJIOUUTEIbHBIX CIyUasX: KOT/Ia OHO
6bIBaeT 3HAYUTEJIbHON BEJIMYUHDBI, 1 KOr'Zla MbI IIyTH IIOJI€Ta BUAUM B CUJIb-
HOM TIEPCIIEKTHBHOM COKPAIIEHUM, TAK 9TO CKOPOCTHh KAXKETCH KakK OyITo
BecbMa yMeHbIeHHOM. [1yist qocTaTouHOM BeTUIUHBI BUTHA JOBOJTBHO XOPO-
110, €CJIN, CTABIIH MTO03a/I1 OPYAud, HAIPABUTH B3IJIA/L CBOI IO HAIIPABJIEHUIO
ee ToJIeTa Wi — C/Iy4ail MeHee yIOOHDBIN M NMPUATHBIA — €CJIU IyJisd JIETUT
Ha Bac. TeM He MeHee eCTh BEChbMa MPOCTOE W PAJUKAIBLHOE CPEJICTBO, Jla-
o1Iee BO3MOXKHOCTD € Y/I00CTBOM HAOJIIOATH BeChbMa OBICTPO JIBUXKYIITIAECS
TeJa, Kak Oy1To Obl OHM B OJIHOM KaKOM-HHOYIb MECTE CBOErO IIyTH OCTABa-
JINCh HENOABMKHBIME. CPescTBO 9TO — OCBEIIEHNEe er0 CUJIbHO CBETAIIENCs
JIEKTPUYECKON UCKPOI UYpe3BhIUYAHO KPATKON NPOAOIKUTEIbHOCTH, Pa3y-
MeeTcsi, B TeMHOTe. HOo mjisi TOro, 4ToObI BIIOJIHE CXBATUTH KaKOe-HUOYIb
n300pazkeHne, HEOOXOAUMO U3BECTHOE, JOBOJIHLHO 3HAUYUTEIbHOE BpeM. I1o-
ToMYy Jydiie 6yaeT, KOHEYHO, BOCIOIb30BATHC [1Jisi (DUKCAIMH 3TOIO CTOJIb
KPaTKOBPEMEHHOI'O M300paskeHusi MOMEHTAIbHOI (oTorpadueii, mocie de-
0 MOXKHO TIOJIy9e€HHOE U300paKeHue C MOJHBIM yI00CTBOM PACcCMaTPUBATH
1 aHAJIU3NPOBATD. 9TI/IMI/I cpeacTrBaMu MBI U BOCIIOJIB3yEMCA B ,Hef/'ICTBI/ITe.Hb-
HOCTH.

K sromy mepBoMy 3aTpyIHEHHMIO IPUCOEAUHSETCS elle OIHO, OOJIbIIee.
Bozayx 0ObIKHOBEHHO BOOOIIIE HE BUIEH, 1ayKe KOTIa OH HAXOIUTCS B ITOKOE.
3iech ke HeOOXOAMMO, YTOOBI BUIEH ObLT BO3/YX, JBUMKYIIUACI C OYEHD
GOJIBIIION CKOPOCTHIO.

st Toro 4To6bI TEI0 OBLIO BUAHO, OHO JOJXKHO MJIA CAMO HCITYCKATH
CBET, CBETUTLCA, UJIN KaK-JII/I6O BJINATH Ha HaﬂaIOIH,I/Iﬁ Ha Hero CBeT, IIOIJIO-
iaTh €ro CoOBceM WJIn OTYaCTU, OTKJIOHATH €r0o, OTpazKaThb UJIN IIPEJIOMJIATD.
Bunerb BO3ayx CBETAIIMMCS HEBO3MOXKHO, MO0 OH CBETUTCS TOJBKO B HC-
KJIIOUUTEJIbHBIX CIydasiX, B IeifciepoBoii TpyOKe, HampuMep. Bo3mayx Bech-
Ma Mpo3paveH U OecIBETEH M MOTOMY €ro He/b3sl TaK K€ BUIETh, KAK MbI
BUIMM TEMHOE WJIM I[BETHOE TeJIO, IOJO0OHO Mapam XJopa, OpoMa uiau #o-
na. Hakowerr, mokazaTesb TPeIOMJIECHNS BO3LYXa CTOMb MaJl, OH CTOTb MAJIO
OTKJIOHSIET CBET, YTO TO COBCEM HE 3aMEYaeTCs.
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Crek/IaHHBINH CTEp:KeHb B BOJE WJIM B BO3JyXe Mbl BuauM. Ho MbI TO-
9TH HEe BUIUM €r0, eCJIU ITOMECTHTDb €ro B CMeCh OEH3071a U CepO-yIyiepoma,
CpeHui MOKA3aTe b MPEJIOMJICHNsT KOTOPOH PABEH ITOKA3ATENIO TPEJIOMITE-
Hud crekia. [Iopomok creksia, MOMeIeHHbI B Ty Ke CMeCh, OOHAPYKUBAET
SAPKUN MBET, TIOTOMY YTO PABEHCTBO TOKA3ATeNel MPeIOMJIEHIS BCIEICTBAE
paccerBaHUs CBETA CYIIECTBYET TOJBKO JJIs OJHOTO IIBETa, KOTODBIA Oec-
MPENATCTBEHHO W NPOXOAHUT Yepe3 CMeChb, MeXKIy TeM KaK Jpyrue IBeTa
HCITBITHLIBAIOT BCEBO3MOYKHBIE OTPAsKEHUSA .

Bona B Boze, cnupr B cnmpre He BuAHbL. HO eciu cmemars coupr ¢
BOJIOM, TO celdac »Ke BUIHBI XJIONbsd CIUPTAa B Boae mim Haobopor. Tak
MOXKHO IIPHU OJIArONPUATHBIX YCJIOBUAX YBUIETh U Bo3ayx. Eciam cmoTrpersb
Ha NpeaMeThl HaJl, KPBIIIeH, OCBEIIeHHON 1 HarpeToi COHIeM, WA HaJ, Ha-
PEeToi MeYbIo, YIOTPEDIAIONIENCsT OOBIKHOBEHHO, KOT/Ia, IEJIAI0TCS acdab-
TOBBIE MOCTOBBIE, TO IPEJCTABJIAETCA BIIEYATIEHHE KAKOTO-TO MepIIaHUs,
Oy/ITO IpeaMETHI IPOKAT B BO3YXE: 3/1€Ch CMEITNBAIOTCS HAIPETHIN BO3IYX
C XOJIOJTHBIM, TIOKA3aTENN IPEJIOMIIEHNS KOTOPHIX CHJIBHO OTJIMYAIOTCH.

Tak ¥ B HEPAaBHOMEPHOM CTEKJIe MOXKHO PACCMOTPETh CHUJIbHEee OTKJIO-
HSIOIIUE CBET YaCTH, MOJIOCHI, B Macce, ciaabee OTKJIOHsOMIEH cBer. Takue
CTEKJIa He TOJISITCS /sl ONTUYIeCKuX 1esteit. Beseacrsue sToro 66110 obparie-
HO 0CO00€e BHUMAHUE HA U3YYEeHUE UX C IEJIbI0 UX UCKJIOYEHHS, 9TO U IIPUBE-
JIO K Pa3BUTHUIO BECbMa TOYHOrO Merona uccienobanus (Schlierenmethode;
Schlieren-mosocer), MPUTOIHOTrO JJisi HAIIUX TEJIEH.

Ewme IMotizenc myisi pacrio3HaBaHus 3TUX MOJO0C HADIIIO1AT OOTOUEHHBIE
CTEKJIA [IPU HEeMPSIMOM OCBEIIEHUN U HA OOJIBIIIOM PACCTOSHUM, YTOODI JIyUIIIe
3aMEeTUTH JefiCTBUEe OTKJIOHEHUi, KOTOpPOe W HAOIONAJ IIPY MOMOIIU 3pU-
TenbpHON TpyObl. HO 10 BBICIIErO COBEPIIEHCTBA METOJ, 3TOT pa3BUT 1ense-
POM, Y KOTOPOTO OH NIPUHUMAET CJICTYIOIIHIi BHUI.

HebGounbmoii ucrounuk cera a (cMm. puc. 30) ocsemaer yeuepuity L, Ko-
TOpasi © 0TOpPAChIBAET OT MEPBOro HeOObIIoe n300pakenue b. Eciu Tenepn
[MOMECTHTD IJIa3 TaK, 9YTOOBI U300paKeHue ITO MMaJAJI0 B 3pAYO0K €ro, TO BCs
Y€YEBHUIIA, €CJTH OHA BIIOJIHE COBEPIIEHHA, KAXKETCs OCBEIEHHONH PaBHOMED-
HO, IIOTOMY YTO BCE MECTA, €e OTPAXKAIOT JIY4H B IJIa3.

I'pybbie vHemoctarku B hopMe WM PABHOMEPHOCTH CTEKJIA TOJTHKO TO-
I7a 3aMedaloTcs, KOIJa OTKJIOHEHUs HACTOJBKO CUJIBHBI, UYTO CBET HEKO-
TOPBIX MECT IIPOXOAUT MHUMO 3pauka. Ho ecam Oosree mim MeHee 3aCJIOHUTH
n3obpazkenue b KpaeM HEDOJIBIION IMUPMBI, TO B Y€UEBUIIE, MEHEE SIPKO OCBE-
IIEHHOHN, T€ MeCTa, JYy4YH KOTOPBIX BCJIEJCTBHE OOsiee CUIBHOTO OTKJIOHEHUS

I Christiansen, Wiedemanns Annalen XXIII, ctp. 298, XXIV, ctp. 439 (1884, 1885).
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Puc. 30

[a/IaI0T B IJIa3 €Ile PSAJIOM C 3aCJIOHKOM, KaXKyTCs CBeTsee, a T€ MeCTa, JIy-
91 KOTOPbBIX B IIPOTUBOIIOJIOZKHOCTD IIaJaI0T Ha 3aCJIOHKY, KaKyTCd TEMHEeE.
DTOT PHUEM C 3aCTOHKOMN TPUMEHsIT yKe PyKko 1Jisl UCCIeOBAHNUS HEIOCTAT-
KOB 3€pKaJl 1 OH 3HAYUTEJBbHO YBEINIUBACT TyBCTBUTEJIBHOCTH NUCCIEI0BA-
resisg. Eie Gosbilie TOBBIIAET 3Ty YyBCTBUTENBHOCTh 3pUTESbHAs TPyOa,
ynorpedasemasa Temnaepom nosaan 3aciaonku. B merone Temnaepa, cieno-
BaTEJIbHO, O0BEINHSIOTCH TpenMyInecTBa MeronoB [ rotizenca u Dyko.

DTOT METOJ CTOJIb UYBCTBUTEJIEH, YTO C €ro MOMOIIBI0 MOYKHO sICHO
3aMEeTUTD JIazKe HUYTOXKHYIO HEPABHOMEPHOCTH BO3/yXa BOJIM3U YE€UEBHUIIHI.
IIpuBemy B mosiCHEeHUE OJUH TOJIHKO MTPUMEP.

Puc. 31

¢l momerato cBevy nepen dedesuiieit L, a Bropyio yedesuity M mome-
LIAI0 TaK, 9TO Ha IUpMe S MOABJIAETCS N300paskeHue IIaMeHn cedn. Ecim
B (okyce b, UCXOMAIIEr0 U3 a, CBETA MMOMECTHTb 3aCJIOHKY, TO Ha IIHPME
BUIHBI M300parKEeHUsI BCEX BBI3BAHHBIX [IJIAMEHEM CBEYU U3MEHEHWi B I1JIOT-
HOCTH BO3/IyXa M €ro JIBUKeHUii. JICHOCTH BCEro siBJieHUs 3aBUCUT OT MECTa,
3acimonku b. Ecnu ee ymaiauThb, Bce enaercs ssCHbIM. Eciu yaaauTh ucrod-
HUK CBETa (, Mbl BUJIUM TOJIbKO N300pakeHue IJIAMEHN CBeYr Ha ImpMe S.
Ecnu a cBerurcs 6e3 mraMenu, mupMa, S paBHOMEPHO OCBEIIEHA.
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Honroe Bpemsi Tenaep TIIETHO TBITAJICSA CAEJATh HMPH MTOMOIIM 3TOTO
npubopa HEPABHOMEPHOE COCTOSHUE BO3/yXa, BbI3BAHHOE 3ByKamu. Hako-
HEI, eMy MOCYHAaCTJIUBUJIIOCH KOHCTATUPOBATH TaKHE€ 3BYKOBbLIEC BOJIHBI IIDU
HCCJIEOBAHUY 3JIEKTPUYIECKOM MCKPbI. BHI3BAHHBIN 3JIEKTPUYECKON HCKPOit
B BO3/IyX€ W COITPOBOXK/IAIOIINE €€ 3BYK BOJHBI HACTOJBKO KOPDOTKHU W CUJIb-
HBI, 9TO UX MOXKHO BHUJIETbH I[IPU IIOMOIIM ITOTO METOIA.

Tak TIHIATENIbHBIM M3YYEHHEM CJIEI0OB KAKOIO-HUOYIb SIBJIEHUS U BECh-
Ma MOCTEITEHHBIMU 11€/1eCO00PA3HBIMU HEOOIBIITUMU U3MEHEHUSME YCIAOBUIA
U MEeTOJO0B MOTyT 6bITb B KOHII€ KOHIIOB JOCTUTHYTBHI COBEPHIIEHHO HEOXKU-
IAHHBIE PE3yJIbTaThl. Ue/IOBeKy, KOTOPBIH 3HAJ Obl, HAIPUMED, TOJIBKO siB-
JieHue, HabJII0jaeMoe IIPU TPEHUW STHTapsl W JIEKTPUIECKOE OCBEIeHNe Ha,
YAUNAX, HO He 3HAJ ObI BCEX MPOMEXKYTOYHBIX CTYIIEHEH, BEAYIIUX OT OJI-
HOro (hpakTa K APyromy, 3T ABa (akTa KA3aJIUCh ObI CTOH XKe 9yK/IbI-
MU JpYT APYTrY, KAKUMHU KaXKyTCsl SIIIEPONTHUIA W IITHUIA OOBIKHOBEHHOMY
HAOJIIOIATEI0, HESBHAKOMOMY C IMOPHOJOTMYECKUMU, AHATOMUYECKUMU W
[AJIEOHTOJIOTMIECKUMY TPOMEXKYTOYHBIMHU djieHaMu. IIpuMepbl 3TH SIPKO
WLIIOCTPUPYIOT BCE BEJIMKOE 3HadYeHue o0Iel paboThl MCCaesoBaTeieil Ha
MPOTSI2KEHUU CTOJIETHI, KOIIa KaXKIIbI MOXKET WCXOJWTh U3 PaboThl CBO-
UX [PEIIIeCTBEHHUKOB U BecTu ee majbiie. OHM Ke pa3pylialoT B IJia3ax
CTOPOHHET'O Ha,6JIIO,HaTeI[H BII€9aTJIEHUE YyJEeCHOI'O M BMECTE€ C TeM HCLe-
JIAI0T PAaOOTHUKA HA HUBE HAyKW OT BbicOKOMepwus. [Ipubaiio eime cioma
TO OTPE3BJIAIOIIEE 3aMeYaHUe, YTO BCE YMEHWE W 3HAHHE HAYYHBIX UCCIIe-
noBaresieil 6bLIM Obl TIIETHBI, €CIH ObI caMa IPUPOJA HE OOHAPYKUBAJIA
ciabble, IO KpaiiHeil Mepe, HUTH, BEIYIIUe OT MPOIECCa, OCTAIOIIErOCs eIe
CKPBITBIM, B 00JIACTH SABJIEHUN, TOAAAOMNXCA HaOoaeHni0. Eciu Mbl Bce
9TO IpUMEM B cOOOpaykeHue, HaC He OyJeT yAuBJIsTh HelaBHEEe, HAIIPUMED,
KpaTkoe coobiienre Boys 0 TOM, KaK O4Y€Hb MOIIHAsA 3BYKOBasi BOJIHA, BbI-
3BaHHASA B3PBIBOM HECKOJbKHX COT (PYHTOB AMHAMHUTA, OTOPACHIBAET IIPHU
CBETe COJIHIIA TeHb, MOJIAIOILYI0CS HEIIOCPeACTBEHHOMY HaO 0aeH0. Keim
6bI 3BYKOBbI€ BOJIHbI HE OKa3bIBAJINA a6COJ'IIOTHO HUKaKOI'O BJIMAHUA Ha CBET,
TO 3TOr0 ObITH HE MOIJIO ObI, HO TOT/JIA M BCE HAIIE UCKYCCTBO OKA3aJ0Ch ObI
TIIETHBIM. TaK " dABJIEHUA I10JI€Ta I1yJib, KOTOPbIE A X041y HPOJEMOHCTPU-
poBaTh Iepe BaMH, yIAJ0Ch HAOIIOAATh, IPABA, BECbMa, HECOBEPIIEHHBIM
obpasom, dpaniy3sckomy dammucTuky Journee, HaOIIOAABIIEMY UX TPOCTO
B 3puTe/bHYI0 TPyOy. Tak Beab M ONUCAHHDLIE BBINIE SIBJIEHUsI CO CBEYei
JIAIIB C1a00 MOIAI0TCS HEOCPEeICTBEHHOMY HAOJIIOIEHUIO, & IPH SPKOM
COJIHEYHOM CBETE JAI0T TEHEBOE N300parkeHne Ha PABHOMEPHOTO OesIoro mse-
Ta CTEHE.
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MowmenTaIbHOE OCBEIEHUE TIPY TOMOIIH JJTEKTPUIECKON UCKPHI, METO/T
Temnaepa n poTorpadupoBaHmre — BOT T€ BCIIOMOTATEIbHbBIE CPEICTBA, TIPH
IIOMOIIY KOTOPBIX MBI MO2KEM OJOCTHYb CBOe€It neaun.

Jletom 1884 roza si mpou3Bes MepBble CBOM OMBbITHI ¢ TucToaeToM. Ha
IIyTHU IIYJU g4 TTOMEITAJT COOTBETCTBEHHBIN alrmapaTr 1 KpoMe TOTO yCTpauBaJl
JIeJIO TAaK, YTOOBI IIyJisl, HAXO/SICh B IIOJIe JeMCTBUs 9TOI0 aIapara, 0CBOOO-
JKJ1AJ18, JIEKTPUYECKYI0 UCKPY, KOTOpas U (pukcupoBaJjia Obl 3T0 m300pazke-
Hue B dororpadpudeckom ammnapare. M300paskeHue myJiu s MOy YU Ceidac
6e3 ocobbix 3arpynuenuit. Herpyano Mue ObLIO MOMYyYUTh TaKKe MPHU TO-
MO CYXHX IINIACTHHOK, TOrJa €IIe He BIIOJIHE XOPOIINX, BECbMa TOHKHE
n300pakeHus 3ByKOBBIX BOJIH. HO CryimeHusi BO3yXa, BBI3BAHHOIO IIyJIei,
MHE TIOJIYYUTb HE YIaJI0Ch. I/ICCJIG,JOB&B CKOPOCTBb ABUXKEHUA ITyJIN, A HaIlleJI
ee paBHOit 240 MeTpaM B CEKYHIY, T. €. 3HAUUTETbHO MEHbIIIEH CKOPOCTHU 3BY-
ka (340 MeTPOB B CEKYHJY), OHO JBUYKETCsI CKOpee Ty U YCKOJIb3aeT OT
HaOJIIOICHUS.

Bynyuu Bronse ybexKiaeH B TOM, 4TO IIPEINOJIAraeMblii MHON ITPOIECC
MOXKHO OBLI0 ObI HAOJIIOJATE B CJIydae CKOPOCTHU JIBUYKEHUSI ITYJIU, ITPEBBIIIa-
tomeit 340 MeTpoB B CeKyHAy, s monpocust mpodeccopa Salcher‘a B @uyme
MIPOUBBECTH TAKOW OMBIT C IIyJieit bosbIneil ckopocTu apuzxkenus. Jlerom 1886
roxa Salcher Bmecre ¢ npodeccopoM Puzaepom MPOU3BEM TAKHE OIBITHI
B MOAXOAAIIEM MECTe, OTBEJEHHOM BJIACTAMU MOPCKON KOPOJIEBCKOW aKa/ie-
MUH, YCTPOUB MX TAKUM K€ 00Pa30M, KaK si, ¥ IPEIIIOIAraBIInHACs Pe3yIbTaT
He 3aCTaBuUJI cebs1 IO XKIAATh. BieHue Jaxe 1mo (GopMe COOTBETCTBOBAJIO
TOMY PHUCYHKY, KOTOPBI# S HaOpOcaJs 10 OnbITOB. IIpy majabHEHIImX onbITax
yIAJIOCh HAOJIIOJATH ¥ HOBBIE €Ille, HEOKUIAHHBIE CTOPOHbBI SIBJIEHUS.

Bouto ObI, KOHEYHO, CJIUIIKOM MHOIO TpeboBaTh, YTOOBI IE€PBBIE K€
OIIBITHI JTAJI BECHbMA COBEPIIEHHBIE U BO BCEX MECTaX SICHbIE M300parKeHus.
Hocraro4uno ObLIO U TO, YTO yCHexX ObLI 00ecrevdeH u 4TO si MOI' ObITH yBe-
PEHHBIM B TOM, YTO IaJjbHEMIas TpaTa BDEMEHU U CUJI He TPOIAILYT JAPOM,
3a 9TO s1 00s13aH OJIArOJAPHOCTHIO OOOUM ITUM MTPOGECCOPaAM.

Mopckasi cekiysi BOGHHOIO MHHUCTEPCTBA IPEICTABUIIA TOLJA B pac-
nopsizkenue Salcher‘a nymky 1 HECKOJIBKUX BBICTPEIOB B ropoge ITosa.
4 ke cam, mo Jsobe3HoMy npursaineruio pupMbl Kpymnma, ornpaBuiics B
COIIPOBOXKIEHUM MOEro ChIHA, TOIJA ellle CTyIeHTa-Menuka, B MerrmeH, rioe
MBI [IPY TIOMOIIY AIMapPaTOB, OKA3ABIIMXCS HEOOXOIUMBIMY IJIsi OIBITOB B
OTKPBITOM I10JI€, TIPOU3BEJIM HECKOJBKO OIBITOB U IOJYYHIN y2KE TOBOJIb-
HO XOpOIIIKE U TOJIHbIE U300pakeHusi. BbLIN IPU 9TOM CIEJIAHBI HEKOTOPbIE
HE3HAYUTE/IbHbIE HOBOBBeIeHNs. HO IpHOOpeTeH bl 3/1€Ch OIBIT YKPEIHI
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HAIlly YBEPEHHOCTb B TOM, YTO JEHCTBUTEIHLHO XOPOIIHUE PE3YJIbTATHI MO-
ryT OBITH MOy YEHbI TOJIBLKO MPY YCJIOBUE CAMOTO TIIATEIHHOIO UCTIOJTHEHWS
ONBITOB B CIIENMAJIBHO JJIs STOM IEJIH, XOPOIIOo 060PY/I0BAHHOMN J1ab0opaTo-
puu. He mmeer 37ech TakKe 3HAUEHUE JTOPOTOBU3HA CPEJICTB, HOO Pa3Mepbl
yJib, HAIPUMED, PEINAONEro 3HaYeHusi He uMmeroT. [Ipu ogHuX U Tex Ke
CKOPOCTSIX TOJIETA MYJIb PE3YJIbTATHI MOy YAIOTCS OJHUA U Te YKe, BEJIUKU JIN
mysn unu Madsibl. Ho mpu onbrtax B J1abOpaTopuu, pa3 OHA y»Ke yCTPOEHa,
MOZKHO TI0 IPOU3BOJTY U3MEHSITH [IEPBOHAYAIBHYIO CKOPOCTD, M3MEHSIs 3aPsi/T
u Bec mysiu. Takue OnbIThI ObLIH TPOU3BEJAEHBI B MOEH MapMKCKOU jgabopa-
TOPUH OTYACTH MHON CAMHM B COTPYJHUYECTBE C MOWM CHIHOM, M OTYACTH
um ogauM Briocseacrsun. [lociennne 6pun Hanbosiee COBEPIIEHHBI U TOJTBKO
HA HUX OJHUX MBI ¥ OCTAHOBHMMCsI 3/1€Ch HECKOJIBKO MOIPOOHEE.

Wrak, npencraspre cebe cireyiomee yCTPOCTBO OIbITA, B TEMHON KOM-
HaTe, KOHEYHO.

5

Puc. 32

Yro6bl ONMUCAHUE HE BBIIILIO CJIUIIKOM CJIOMKHBIM, sl OTPAHUYIYCH CAMbBIM
CYIIECTBEHHbBIM, & DoJiee MeJIKie ToApoOHOCTH, 00JIee BaXKHbBIE /I TEXHUKH
ONBbITA, YeM JIJIsi IOHUMaHusI, oTmyiy. VITak, myJsis nmposieraer moJie HaIIero
anmnapara. Korjga oHa HaXOIuTCs B CEPEMHE HAIIETrO MOJisi, 0CBODOXK IAeTCs
3JIEKTpUYECKas UCKpa, 1 (pororpadudeckas KaMepa, HaXOAAIAsICsa 10331
3aCa0HKH, PUKCUpyeT u3obpaykenue. B mocae Hux M JIydIInX ONBITAX dede-
Buna L ObL1a 3aMeHeHa chepudecKuM, MOKPBITHIM CePeOPOM, CTEKISHHBIM
3epKaJioM, Garogaps 4eMy KOMOWHAIMs amllaparoB CTaja, €CTECTBEHHO,
HECKOJIbKO CJIOXKHEe, YeM OHa m3o0pazkeHa 31ech. OCBOOOXK I€HUE IeKTPH-
Y€CKON MCKPBI IPOUCXOIUT IIEPBOHAYAIBHO. JIBe BepTHKAJIbHBIE TPOBOJIOKH,
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COeUHEHHDBIE C OOKIAIKAMU JEHIeHCKOM OaHKM, ObLIN IMTOMEIIEHbI PAJIOM B
IoJIe TaK, 9TO IIyJis, XOPOIIO HAIPABJIEHHAsA, MPOJIETAIA MEXKIy HUMH H,
3aMOTHUB MEXKy HUMHU ITPOCTPAHCTBO, 3aMBIKAJIA IETh U Pa3psizkaja OaH-
kKy. Ho B 1emnu ObL1 elie OJWH MepepbiB ¢ B OCH alapara, JAIONINH CBeTs-
HIYIOCs UCKPY, U300parkKeHne KOTOPOii majano Ha 3acjoHKy b (cM. puc. 32).
OTH TIPOBOJIOKU B TIOJIE IPUIUHSIN KOe-KaKKe 3aTPYAHEHUS U TOTOMY ObLIN
BIIOCJIEZICTBUH YCTPAHEHbI. B HOBOI MOCTAHOBKE OIBITA ITyJIisl JIETUT CKBO3b
HaKJIEEHHOE OyMaroil 1epeBsHHOe KOJIbIO. 316eCh OHA BBI3BIBAET COTPSICEHIE
BO3/IyXa, KOTOPOE B KAYECTBE 3BYKOBOI BOJIHBI PACIPOCTPAHSETCS CO CKO-
pocTbio cBeta, T.e. 340 MeTpoB B cekyHIy, B TpyOke r. JocTturuys apyro-
r'o KOHIIA TPYOKH, BO3/YX CUJION CBOErO HANODPA BHIOPACHIBAET ILJIAMS CBEYU
CKBO3b OTBEPCTHUE JIEKTPUIECKON ITUPMBI I TAKMM 00Pa30M, COMKHYB II€eIb,
BBI3BIBAET pa3psan banku. Jnuua TpyOku BeIOpaHa Tak, 9T00BI Pa3psii, 3TOT
MIPOUBOIIIENT TOTIa, KOTJa myJist Oy/1eT HaXOAUThCs KaK Pa3 B IOJEe 3PEHHUsI,
KOTOpOE Telephb yxKe OCTAeTCsi CBOOOIHBIM U YUCTBIM. UTOOBI jIydliie obec-
MEYUTH yCIEX, [0 yCTPAMBAETCS TAK, UTO ILJIaMsi pa3psizkaeT OOJIbIIYIO
6anKy F, a 9TOT pa3psi1 BbI3BIBAET JIUIIb BECbMa KPATKOBPEMEHHBIH pa3psii
HeOOJTBITION HAHKH, OCBEIIAIOIIHH ITOJIET YU, HO 3Ty TOJIPOOHOCTH MBI 3/1€Ch
onycrun. [IponoyKuTesbHOCTD pa3psiia OOMbIIX OGAHOK — JOBOJILHO 3a-
MeTHas y2Ke, & TaK KaK CKOPOCTH IOJIeTa IyJIh BECbMa BeJIMKA, TO M300pa-
ZKEHH ITOIy1Ial0TCA 31€Ch HEeACHBIE. BCJIG,HCTBI/IG 9KOHOMHOI'O yHOTpe6HeHI/IH
CBeTa B almapare, a TaKKe M TOro 00CTOSITe/IbCTBA, 9TO Ha (ororpadude-
CKYIO IUIACTHHKY IIPU 3TOM TIaJaeT ropas3ao Oosiblie cBera, yem 6e3 armapa-
Ta, YJAETCSA C HEBEPOATHO MAJBIMUA MCKPaMH MOJIy4YaTh IIPEKpPacHble, MOII-
Hble U BMECTe C TeM siCHble CHUMKH. KOHTYpbI n300parKeHuil BBICTYIAIOT
B BHJIE BECbMa TOHKHUX, SICHBIX, OY€Hb OJIM3KO COMPUKACAIOIIIXCS ABOUHBIX
smnuii. I3 paccrosinus MexKJy HUMHU M CKOPOCTH MOJIETa IyJId MOYKHO Bbl-
YUCJIUTD IIPOAOJIZKUTEJIbHOCTD OCBEIIECHU A NJIA IMTPOAOIZKUTEJIbHOCTD UCKPbI;
oHa HafiJleHa PaBHOM Ygo0000 CEKyHIBL. OTCIOMA ACHO, MEK/Y TPOUUM, TIO-
YeMy aHaJIOI'MYHbIE OIBIThI C MEXaHUIECCKUMU MOMEHTAJIbHBIMH 3aTBOPaMU
HEe MOIJIM J1aTh 0OOJiee WU MeHee YIOBJIETBOPUTEIbHbBIE PE3yIbTATHI.
Paccmorpum Temeps u300parkeHue mosiera MyJid CHAYaJa HA CXeMe
(cMm. puc. 33) m moroMm Ha ¢ororpadpuueckoM cHuMKe (cM. puc. 34), Ko-
TOPBIN §1 TPOEHUPYIO HA HKPAH IO HEraTUBY OpuruHasa. s mociemgrero
n300pazkeHus BHICTPes ObLI CAENMaH U3 aBCTPUICKOTrO pyKbs MaHHauxepa.
He ckaxku g1 BaM, 9TO 371€Ch N300parKeHO, BbI MOTJIA ObI MMOLYMATh, ITO 3TO
OBICTPO HECYINASICA 110 BOJE JIOAKA, coTorpadupoBaHHAs C BBICOTHI IITHU-
gbero nosera. Crnepesy Bbl BUANTE BOJHBL y NepefHed dactu jgoiku (ww),
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a 3aIHds 4acTh kk BeCbMa HAIIOMUHA-
€T BOJIHEHWE BOJIbI, IPOU3BEIECHHOE PY-
aem. U peiicTBUTENHbHO, CBETIAs, Ha-
[TOMUHAOIIAs TUIIEPOOIy Iyra y Bep-
XYIKU IIyJn €CTb BOJIHA CTYIHEHHOT'O
BO3/yXa, BIOJHE AHAJOIUYHAS BOJIHE
y HOCa KopabJisi, ¢ TOH TOJBKO Pa3HU-
1eif, 94TO 1epBasi He eCTh BOJIHA IOBEPX-
nocrHasg. OHa obpasyercs B BO3/IyIIl-
HOM IIPOCTPAHCTBE W OKpPYyZKaeT IIy-
JIFO CO BCEX CTOPOH HAmo00me KOJIOKO-
Jna. BoaHa ctaHoBUTCSA BUAMMOM TaKUM
’Ke 00pa30M, KaK B MPEIbIAYIINAX OIbI-
Tax Harperasi 000JI0YKaA BO3LyXa, OKPY-
JKAIoIas IJIaMs CBeYd. A IMIuHAD
M3 HArpeToro TPeHWeM BO3IyXa, KOTO-
pblil BbLIEIWIA MyJisi B (popMe BUXpe-
BBIX KOJIEII, AeCTBUTEIbHO HAIIOMWHA~
eT KUJIbBaTep.

MemyieHHO ABMKYIIASCS JIOAKA, He
BBI3bIBACT HUKAKHNX BOJIH BIIEepeau ce6${:
4TOOBI 3TU BOJHBI 0OPA30BAJIKCH, JIOI-
Ka JOJ/I2KHa ABUTIaTbCA CO CKOPOCTBIO,
MPEBBIMIAIOINIEH CKOPOCTh PACIPOCTPa-
HEHUsI BOISIHBIX BOJH. Tak W BHepemu
IyJId HET BOJIH CIYIIEHHOIO BO3YyXa,
€CJTH CKOPOCTh €€ T10JIeTa HE ITPEBBIIIAET
CKOPOCTBb pacipocTpaHenus 3Byka. Ho
BOT I€pBasi CKOPOCTH JIOCTUTAET BTOPOA
1 HAUUHAET €€ IIPEeBbIIaTh, U I'OJIOBHAA
BOJIHA 3aMETHO BO3PACTAET B MOIIHO-
CTH, CTAHOBSICh BMECTe C TeM Bce DoJiee
u OoJiee pacTAHYTOM, T. €. yroy, 0bpas3y-
eMbIil KOHTYpaM BOJIHBI C HAIIPABJIEHU-
€M TI0JIeTa, ITyJIi, CTAHOBUTCS BCE MEHb-
mre. Heuto nomobuoe ke HabII01aeTcsd,
KOIJIa CKOPOCTD JIBHXKEHUsI JIOOKU BO3-
pacraer. ITo mojy4eHHOMY ONMCAHHBIM
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Puc. 35

00pa30M MOMEHTAJIbHOMY W300PAXKEHUI0 MOXKHO PUOIU3UTETHHO OIEHUTH
CKOPOCTH TIOJIETA IYJIH.

B ocHoBe 00bsicHeHus BOJHBI y HOCA KOPAOJIsi ¥ TOJIOBHOM BOJTHBI JIEXKHUT
MPUHIUI, TpuMeHeHHbIN [Motizencom. Ilpencrasbre cebe, 9To BhI Opocaere
B BO/Iy KAMEIIIKY B IIPABUJIBHOM TEMIIEe TaK, 9TO MECTa, KyJa BbI [OMaIaeTe,
JIeZKAT HA OHOM MPSAMON JIMHUKM U 9TO KAXKI0€ MOCJIEIYIONEe MECTO JIEXKUT
Ha OIpEJIeIEHHOM PACCTOSTHUY BIIPABO OT MPEIbLIyIero. B mepBbix mectax
MOJIy JaIOTCs CaMble ITUPOKKE KPYTH, & BCe BMECTe, TaM I'Jie OHU BCEro IyIIe,
obpa3yeTcsi HEKOTOpOe CryIIeHHe, HAIIOMUHAIONIEE BOJIHY Y HOCA KOpaoJs.
CxoacrBo Oyzer Tem OoJibllle, YeM MeHbIle KaMHHU Bbl Oyjere OpocaTb u
geM ObICcTpee BbI Oyzere OpocaTh WX OJWH 3a JApyruM. EKcium Bbl omycrure
MMaJjIovuKy B BOAY u OylieTe ee BECTHU IO IIOBEPXHOCTH, TO B OpOCAHWH KaMy-
ek He OyJyT MPOMCXOIUTH, TAK CKA3aTb, MEPEPbIBbI U BbI MOJIYyYUTE KAK
pa3 Takyio BOJIHY, Kakasg oOpa3yercs y HOca IIbIByIIero kopabJs. Eciau B
MTOBEPXHOCTHBIE BOJIHBI BOJIbI 3aMEHUTE BOJHAME CTYIIEHHOT'O BO3/yXa, BbI
HOJIyYHUTE TOJIOBHYIO BOJIHY, OOPA3yIOILyOCs [P MOJIETe TIyJIu (CM. puc. 35).

Bbr Mokere MHE CKa3aTh: BCE 9TO IIPEKPACHO, BECHMa, WHTEPECHO Ha-
6JII0JIaTh MYJII0 BO BPEMsI €e IOJIeTa, HO KAKOe 3TO WMEET IMPAKTUYIECKOe
3HaveHue’

Ha 310 orBeuyy Bam: BoeBaTh IpHU MOMOIIM IyJib CGOTOrpacdbupoOBaH-
HBIX, KOHEYHO, HeBO3MOKHO! TakuM ke 00pa3oM MHE YacTo MPUXOIUIIOCH
OTBeYaTh MOUM CJIyIIATEsIM-MEIUKAM, KOIJa OHHU 33/aBaji MHE BOIIPOC
O TPAKTUIECKOM 3HAYEHUN KAKOTO-HUOYh (PU3NIECKOro HAOJIIOICHUSI: JIe-
YUTh, TOCHOZA, STUM HeBO3MOKHO! TTom0GHBIM ke 00pa30M MHE TPHUIILIOCH
pa3 OTBETUTH HA BOIPOC, B KAKOM OObEME HYKHO MPOXOJIUTH (DU3UKY B
IIIKOJIE 171 MEJTbHUKOB, €CJIM OIPAHMYUBATHCS CAMBIM JJIsi HUX HEOOXO/IH-
MbIM. MHe IpHUILIOCh TOTJa OTBETUTH: MEJbHUKY BCEI I OKAYKETCs HY KHBIM
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Puc. 36

CTOJIBKO (DU3UMKM, CKOJIBKO OH OyJ/ieT 3HaTh ee. 3HAHMEM, KOTOPBIM He 00J1a-
JAEIIh, MOIb30BATHCS, KOHETHO, HEBO3MOXKHO.

Besikuit HaydHBIN TPOIIECC, BCAKOE PA3bsCHEHHE, BCAKOE PACIIUPEHUE
MM ODOraIeHne HANX 3HAHUN (PaKTOB BOOOIIE CO3MAET JIYUIIHE yCIOBHS
U AJis TPaKTU4ecKoi mesaresbHOoCcTH. HO ocraBuM 3TO 0OIiee moIOXKeHUe
B CTOPOHE U 3aJaJMMCs YaCTHBIM BOIIPOCOM: MOYKEM JIM MbI M3BJI€Yb Ka-
KyI0-HHOY/Ib TOJIB3Yy U3 O0Jiee TOYHOIO 3HAHUS MPOIECCOB, MPOUCXOMSAIIAX
[IPH TIOJIEeTE MyJIn?

Hu onun dusuk, 3aHuMaBINUiCcS W3ydeHHEeM 3BYKOBBIX BOJH U (OTO-
rpadupoBaHueM 3TON BOJIHBI, HE YCOMHUTCS B TOM, UTO CI'YIIEHHS BO3/IyXa
BIIEPEJIM IIYJIM TI0 MPUPOIE CBOEH CXOJAHBI C 3BYKOBBIMM BOJHAMHU. MbI 10-
9TOMY M He 3ayMaJIuCh HAa3BaTh TU CrYIIEHUsi TOJOBHON BoHON. Ho pa3
9TO BHE COMHEHWUSI, TO HE IPABUJILHO npejcrasienue Melsens ‘a, 1o KOTopomy
IyJist yBJIEKAET 33 cO00# MaCChl BO3/1yXa, KOTOPbIE OHA ¥ BIABIMBAET B IIOPA-
KaeMoe eit Teso. Pacmpocrpansioniasics 3ByKOBas BOJIHA HE €CTh JIBUAKYIIA~
sICSL BIIEPEJ], MACCa, MOCTYIATEIFHOE IBUYKEHUE ONPEEIEHHOIO XapaKTepa,
KaK U BOJISIHAS BOJIHA, UM BOJHA PYKAHOTO IOJISI €CTH JIHIIb OCTYHATETEHOE
JBUIKEHHE OIpeneeHHoi hOpMbI, HO He JIBUKEHUE BIIEPE] BOJbI WU PIKHU.

Kpowme Toro, HeKoTOpbIe ONbITHI ¢ HHTEPpdEpeH el cBeTa, Ha KOTOPBIX
s 3/1eCh MOJPOOHO OCTAHABIUBATHLCS HE MOI'Y, HO PE3YJIbTAT KOTOPBIX CXe-
MaTHUYeCKN U300pakKeH Ha pHUCyHKe 36, HOKa3asu, 9TO KOJOKOJIO0Opa3Had
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rOJIOBHAsI BOJIHA IPEJICTaBJisieT coD0il OYeHb TOHKYIO ODOJIOYKY M |TO Cry-
IIIEHUS €€ He BEJIUKH, eBa Jiu npesbimaior 0, 2 oamoit armocdepsl.

Takum obpazom 0 TOM, 9TOOBI B3PHIB B TEJIE, TOPAKAEMOM ITyJIeil, Tpo-
MCXOJUJT BCJIE/ICTBUE JIABJIEHUsT BO3/yXa, HEe MOKeT ObiTh u peun. CiesoBa-
TEJIbHO, ABJIEHUA B OIHECTPEJIbHBIX PaHaX, HAIPUMED, CJIeAyeT PACCMaTpPH-
BaTh KaK Pe3yJIbTaT JaBJIeHUs CaMOil IIyJIu.

B kakoii Mepe HeBeJIMKa POJIb, KOTOPYIO UI'PAET 3/1eCh TPEHUE BO3/yXa,
TO, YTO TyJst, OyaTo Obl, IPU CBOEM [IBUXKEHWU YBJIEKAET 3a €000 Macchl
BO3/yXa, MOKA3bIBAET CJEAYIOmuil mpocToil onbiT. Pukcupyor m306paxke-
HHE IIyJId B TO BPEMs, KOT/Ia OHA MTEPECEKAET B CBOEM IOJIeTe KaKoe-HuOyIb
miaMs, T.e. BUAUMbIH ra3. [lmaMs ve paspbiBaercd u He nedopmupyercs,
a mpoOypaBIMBAETCA IyJiel, KaK TBEpIOe Telo. BHyTpu u BHE ILIaMEHH
BUOHBI KOHTYPbI T'OJIOBHO#M BOJIHBI. Pa3ropa,eTcs1 WJIN TYXHET IlJIaMA TOJIb-
KO BIIOCJIEJCTBUU, IIOCJIE TOr0, KaK IIyJid JAaBHO INpOoJeTesa MoJ JeficTBreM
CIIeIYIONINX 32 Hell IOPOXOBBIX a30B WJIM HAXOJAIIErocsd Iepesl HUMU BO3-
AyXa.

Ou3MK, pacCMATPUBAIONINI IOJIOBHYIO BOJIHY W 3HAIOIIWM, YTO OHA IO
IPUPOJE CBOEU CXOTHA C 3BYKOBOU BOJIHO, BUUT BMECTE C TEM, YTO OHA OT-
HOCHUTCA K TOMY 2Ke TUILY BOJIH, K KOTOPOMY OTHOCATCA U KOPOTKUE, CUTIbHbIE
BOJIHBI, BBI3BAHHBIE UCKPOM, UTO 3TO — GOAMHA, CONPOBONHCIGEMAA MPECKOM.
Takum 06pa30oM, KOT/Ia YaCTh TOJTOBHOI BOJIHBI JOCTHUTAET yXa, IMOCIETHEe
JIOJIZKHO PACCIIBbIMATEL Tpeck. [loxoxke Ha TO, OyATO MyJisi IBUKETCS C TPEC-
koM. Kpome 3Toro Tpecka, ABUKYIIErocst CO CKOPOCTBIO MOJIeTa IyJin, O0JIb-
mieii OOBIKHOBEHHO, YeM CKOPOCTH PACIPOCTPAHEHUs 3BYKA, IOJKEH ObITh
elre CJIBIIIEH TPECK IMOPOXOBBIX Ta30B, PACIPOCTPAHAIOMNNCS ¢ OOBIKHOBEH-
HO¥ CKOPOCTBHIO 3ByKa. CJIBIIIHBI, CJIEI0BATENbHO, /IBA PA3IHIHBIX 110 Bpe-
MEHM B3PBIBA. JTOT (BAKT IOJrOe BPEMsi OCTABAJICS COBCEM HEU3BECTHBIM
JIIOJIAAM TIPAKTUKM, & KOT/Ia OH CTaJl U3BECTEeH, HaXOJWJI IOPOil BeCbMa PUC-
KOBaHHOE O0bsICHEHHE. DTO OOCTOATENHCTBO, KAK U TOT (PAaKT, UYTO B KOHIIE
KOHIIOB 6I)IJIO NPU3HAHO IIPpAaBUJIBHBIM MO€ O6’bHCHeHI/Ie, CJIyzKaT, MHE KazKeT-
Cs1, IOCTATOYHBIM JIOKA3aTEIbCTBOM TOI'O, YTO HOZOOHOIO POJIA UCC/IE0BaA-
HUsI HE OCTAIOTCsI COBEPIIEHHO OECIIOIE3HBIMU U B MPAKTUIECKOM OTHOIIIE-
HuU. YTO ABIEHUAMEI TPECKA U UCKPBI MTOIB3YIOTCA JJId OLEHKU PACCTOAHUS,
HA KOTOPOM HAXOIATCs Oaraper, U3 KOTOPBIX MajsaT, obmenssecTHo. Oue-
BUJIHO TAK’Ke, YTO HEICHOE TEOPETUYECKOe OODbSICHEHWE MPOIECCOB MOXKET
NIOBPEIUTH U NPABUIBHOCTH IIPAKTUYECKON OIIEHKU.

Bceakomy, KTO BIepBBIE 3TO CJIBIIIUT, MOXKET ITOKA3aTHCA JIOBOJIBHO
CTPAHHBIM, YTO OJUH BBICTPEJ BBI3bIBAET JIBOMHON TPECK M IPUTOM JABYX
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Puc. 37

pa3MYHBIX CKOpocTeil pacnpocrpanenus. Ho BcmoMuuM, 9TO ImMysu, CKO-
pPOCTh KOTOPBIX MEHBIIIE CKOPOCTH PACIPOCTPAHEHUs 3ByKa, He BBI3bIBA-
IOT HUKAKHUX TMOJIOBHBIX BOJIH, MO0 KAXKbI COODIIEHHBIH BO3AYXY MUMITYJIbC
PACIPOCTPAHSIETCS CO CKOPOCTHIO 3BYKa M, CJIEJOBATEIHHO, JIETHUT BIIEpe-
AU MyJid. DTO COOOparKeHue, ecjiu TOC/Ie0BATEIFHO PA3BUTh €ro, 00bsic-
HSIET HAM W YIOMSIHYTO€, CTPAHHOE C MEPBOTO B3TJIsia, sBjieHue. Ecau my-
JIs JIBUZKETCH CKOpee, YeM DPacCIpOCTPaHAeTCd 3BYK, TO BO3/yX Ha MOXKeET
IOCIIeBATh 3a HEM. OH Crymaercd U Halr'peBaeTcCd, BCJAEACTBUE YEero BO3-
pacraer, Kak M3BECTHO, CKOPOCTb 3BYKa, MOKA CKOPOCTh PACIPOCTPAHEHUS
3ByKOBOﬁ BOJIHBI HE€ JOCTHUI'HET CKOPOCTH IIOJIETa IIYJIHU, U IIPpUYIUHA JaJIb-
HeHIIero Bo3pacraiusi CKOPOCTH PACIPOCTPAHEHUsI 3BYKOBOM BOJIHBI MCYe-
3aer. Eciu Obl Takasi BoJHA ObLIA MPEIOCTABIEHA CAMOil cebe, OHA yJIU-
HUJIACh Obl M TIPEBPATUIACH B OOBIKHOBEHHYIO 3BYKOBYIO BOJHY C MEHb-
el CKOpOCThIO pacnpocTpanenus. Ho mysisi HAXOOWTCs MO33au ee, MOI-
Iep:KuBas ee CryIEeHHOCTb W CKOpPOCTh. Eciu jaxke mysisi mpobuBaer Kap-
TOH WU JOCKY, TaK YTO TOJIOBHAsI BOJIHA 33JIEPXKUBAETCs, TO Ha MPOOHU-
BAOIEMCsl OCTPHE MyJIu ceifuac yKe o0pa3yercsi HOBasi, MOJIOJAsi, MOXKHO
cKa3arb, rojioBHas BosHa (cM. puc. 37). Ha xaproHe MOXKHO HAGJIIOIATH
OTpaskeHue M OTKJIOHEHHE, 8 Ha MJIAMEHU — MPEJIOMJICHHE MOJIOBHOMN BOJIHBI,
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Puc. 38

TaK 9TO OTHOCHUTE/JIbHO IIPpUPOJbI €€ HEe MOXKET 6bITb HHU MaJieHInero cCoMHe-
HUA.

¢l mo3BoIO ele camoe CYIIEeCTBEHHOE U3 BCEro CKA3aHHOIO BBIIIE WJI-
JIIOCTPUPOBATH OIHUM CXEMATUYECKUM DPUCYHKOM, HAOPOCAHHBIM O Oojiee
crapbiM, MeHee coBepierubiM ¢ororpadusm. Ha pucynke 38 BbI BumuTe
MyJII0, KOTOPasi TOJBKO YTO OCTABUJIA JYJO PYKbs U, MPUKOCHYBIIUCH K
MIPOBOJIOKE, pa3psianjia OAHKY M BbI3BAJIA CBETAILYIOCSH MCKDPY. Bbl BuanTe
y 3a0CTPEHHOr0 HaYaja ee Ha4YaTKW MOITHON TOJIOBHON BOJIHBI, HO BII€pe-
JIM ee — IPO3PadHblii TPrUO00Opa3HBI KIYyOOK. DTO — BO3IYX, BHITECHEH-
HBI myJsieil u3 mysa pyxKbsi. Vcxomar Takyke U3 3TOro AyJa JTyroodpasHble
3BYKOBBIE BOJIHBI, COIIPOBOK JAIOIINECS TPECKOM, HO OHU CKOPO OOTOHSIIOTCSI
nyseii. [To3aau mynu gBUKETCS HEMPO3PAYHbINA rpud MOPOXOBBIX ra30B.

Bpsin mum MOXKHO yKa3bIBATh HA TO, YTO, PYKOBOJACTBYSCH ITUM METO-
JIOM, MOYKHO M3YYUTh U JIPYTHE BOIPOCHI, OTHOCSIINECS K OAJJINCTUKE, KAK,
HaIpUMep, JBUXKeHre Jadera Bo BpeMs CTPeabObl U T. II.

Opuu Bogatommiicss bpaHiy3ckuii apruepuct, (Go0ssot, BOCIOIb30-
BAJICS M3JIOXKEHHBIMU 3/€Ch MPEJCTABICHUIMI HACIET TOJOBHON BOJHBI J1JIs1
napyroit nean. CKOpOCTb TOJeTa MyJib ONpeesisieTcsi OOBIKHOBEHHO CJIery-
IONUM 00Pa30M: YCTAHABJIMBAIOTCSA HA PA3JIUYHBIX IIYHKTAX MPOBOJIOYHBIE
CeTKH; IyJisd, TPOJIeTasi, Pa3PbIBAET UX U TEM CAMbBIM BbI3BIBAET 3JIEKTPO-
MArHUTHBIE CUTHAJIBI HA TAJAIONIMX PesibCaX WM Bpallaiomuxcs Gapabda-
Hax. (G0s$ot yCTPOWJI TaK, Y4TO 9TU CUTHAJIBI BbI3BIBAJIUCH HEIIOCPEICTBEHHO
yJIapOM T'OJIOBHOM BOJIHBI; 9TUM OH CeJIaJl U3JIUIIHEH CeTKy U, KpOMe TOro,
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MTOJTY 9MJT BO3MOXKHOCTD U3MEPUTH CKOPOCTH MOJIETA ITyJib, MPOIETAONINX HA
OOJIBIIIOH BBICOTE, T.€. B CAydasiX, B KOTOPBHIX IPOBOJIOYHBIE CETKU COBEP-
MIEHHO HEITPUTOIHBI.

3aKOHBI COMPOTUBJIEHUST KUJAKOCTEH U BO3/yXa MPEJCTABISIOT COOO
BOITPOCHI BeCbMa CJIOXKHBIE. MOKHO, KOHEYHO, Pa3IuIHbIMEU (DUITOCODCKUM
[IOCTPOEHUSIME BECbMa ITPOCTO PEIIUTH MTPODIEMY, UTO JIeIaI0Ch BEChbMa Ya-
cro. OHO ¥ TO K€ TeJO, JBUTASICH C YABOEHHON, YTPOEHHOH M T. . CKO-
pPOCTHIO, BBITECHSIET B TO K€ BPEMSsI BJIBOE, BTPOE U T.JI. DOJIbIIIE BO3IyXa
WIN JKUAJKOCTH M, KDOME TOTO, COODINAET el BIBOE, BTPOE U T. /1. OOJIBIIYIO
ckopocth. Ho mi1st 9TOr0 HEOOXOAMMA B YETHIpE, B JEBATH U T. . pa3 OO0Ib-
mas custa. ConpoTuBIIeHNE, CIeI0BATEIBHO, BO3PACTAET MPOIOPIMOHATHHO
KBaJIPATy CKOPOCTH.

Bce kak 6yaT0 04€HD XOPOIIO, MPOCTO U 04eBUAHO. Best 6ea B TOM, 9TO
NpaKTUKA U 3HATH HE XO4eT 00 3TO# MPOCTON TEOpHH; MO Hell OKA3bIBAET-
Cs1, 9TO €CJIH YBEJUIUBATH CKOPOCTh, TO 3aKOH COTIPOTUBJICHUST U3MEHSIETCS.
W3meHeHnsiM CKOPOCTH B OJTHUX TTPEJEIaX COOTBETCTBYET OJMH 3aKOH U3Me-
HEHUsl CONPOTHUBJIEHNA, U3MEHAEM CKOPOCTU B APYTUX Hpedesiax — JApyrou
U T. I

Bueciu B 3TOT BOITPOC HEKOTOPBIH CBET UCCIEI0BAHNS T€HUAIBHOTO aH-
DJIMHCKOTO KopabesbHOro nuxkenepa Froude‘a. OH mokasaj, 94To CONPOTHB-
JIeHUEe 3aBUCUT OT KOMOWHAIIMU MPOIECCOB BECHMA, PA3HOPOIHBIX. JIBHKY-
nwiics 1Mo BoJe Kopabib Tpercst 00 BOJY, BBI3LIBAET B HEHl BOIOBODOT W,
KpPOME TOTO, €Ille BOJIHBI, KOTOPbIE U PACXOAATCHA BAAJIb OT Hero. Karkprit
U3 ITUX IIPOIECCOB 3aBUCUT OT CKOPOCTH, HO 3aBUCUMOCTD KaXKJIOI'0 M3 HUX
Apyrasi, a TOTOMY ¥ HET HHYEro Y INBUTEIBHOTO0, €CJIN 3aKOH COMPOTUBJICHUS
HE CTOJIb TIPOCT.

W3noxenuble 371eCh HAOIIOJEHNUST HABOSAT HA BIIOJHE AHAJOTHYHBIE YKE
paccy»KIeHust OTHOCUTEIBHO ysib. U 371eCh MbI UMeeM TpeHue, 00pa3oBaHue
Buxpeil u BosH. Her, T0O3TOMY, HUYErO YAMBUTEJIHHOIO, €CJIU 3aKOH COIIPO-
TUBJIEHUS BO3yXa He mpocT. Hac mosToMy He JOJIKHO MOPaXxKarh, KOLZA
MPAKTUKA [MOKA3BIBAET, YTO 3aKOH COIPOTUBJIEHUs CYIIECTBEHHO U3MEHSIET-
Cs1, KAK TOJIBKO CKOPOCTD TIOJIETA, IYJIX IIPEBBINIAET CKOPOCTh PACIIPOCTPAHE-
HUS 3ByKa: BeIb UMEHHO 3/I€Ch TOJBKO BOODIIE HAUMHAET I1€HCTBOBATH OJWH
U3 3JIEMEHTOB COMPOTUBJIEHUsI, UMEHHO, 0OpA30BaHIe BOJIH.

Hukro HEe yCOMHHMTCS B TOM, YTO IyJisi C OCTPBIM KOHIIOM C MEHBIIUM
COIPOTUBJIEHUEM MPOIMUBAET BO3/AyX. UTO y TAKuX IyJib I'OJOBHAs BOJHA
ciabee, JJOKa3bIBAIOT U (poTorpaduyueckue cHUMKA. He HEBO3ZMOXKHO HOITO-
My, 9TOOBI OBLIH TIPUIYMAHBI TaK¥e (DOPMBI IIyJIb, KOTOPbIE 00YCIABINBAIIH
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Ob1 Oosmee caaboe 0Opa30BaHMe BUXPEi W T. . M 9TOOBI OTHOCAIIMECS CIOIa,
MPOIIECChI OB U3yYeHbl ¢ nomonbio (ororpadun. Cyisd, 0IHAKO, IO TeM
HEMHOI'MM OIIbITaM, KOTODbIE€ f IMPOU3BEJT B 3TOM HaNPABJICHUU, A HE Iy-
Maio, 9TOOBI PU BOJBIIUX CKOPOCTSAX MOXKHO OBLIO MHOI'OTO eIlle JOCTUYb
n3MeHeHrueM (OPMBbI IIyJIH, HO, BIPOYEM, MOAPOOHO s ITUM BOIPOCOM HE
BaHUMAJICH.

ITomobHOTO poma mccieAOBaHMs, IO MEHbBIIEH Mepe, He TOBPEIsT ap-
TUJJIEPUICKON TPAKTUKE. DTO CTOJIb YK€ HECOMHEHHO, KAK HECOMHEHHO TO,
9TO MPEJIPHUHITHIE B OOJIBIIOM MAaCIITade dKCIEPUMEHThI APTUIIIEPHCTOB
HaBEPHOE IPUHECYT MOJIb3Y (pusuke.

Kro umes ciydail MO3HAKOMHUTBHCSI C COBPEMEHHBIMU OTHECTPEIHHBIMU
OPYIUSIMU ¥ MyJISIMHU B HanOOJIee COBEPIIEHHBIX UX (OpPMaX, Y3HATH CHILY U
TOYHOCTDb UX rHef/'ICTBI/ISI, TOT OOJIZKEH CO3HATBHCA, YTO 3THU BEIIU BOILJIOIIAIOT B
cebe OrpOMHBIN TEXHUYECKHIi, KAK ¥ BBICOKHUII HAay4YHbIN nporpecc. Breuar-
JIEHUE 3TO CTOJIb CHUJIBLHO, YTO TIOPOil COBEPIIEHHO 3a0bIBACIIb, JIJisi KAKUX
CTPAIITHBIX 1eJIell 9TU Belld MpeIHA3HATAI0TCS.

ITo3BoabTE MHE TIpEXK e, 9eM PACCTAThCs, CKA3aTh eIlle HECKOJIbKO CJIOB
HACYEeT ITOro KOHTpacTa. Besmyaiiimii BOMH HAIIEro BPEMEHH yTBEPKIAJI,
9TO BeJTUYAMIIUil MUP €CTh COH M JlaKe He MPEKpPACHbIi coH. MbI MOXKeM
IOJIOZKUTHCA B 3THX BOIIPOCAX Ha ITOrO BEJIMKOI'O 3HATOKA JIIO,II,efI u 1mpe-
KPACHO MOKEM IOHATH CTPaX COJIIAT MEpes TeM, KaK Obl He OIyCTUTHCS B
CJIydae CJAUIIKOM MPOJO/IKHUTENHHOro Mupa. Ho fj1st Toro, 4robbl He Ha/le-
ATbCA Ha CYIIECTBOBAaHHE IIEPEMEHBI B MHTEPHAIIWMOHAJIBHBIX OTHOIICHUAX,
HEOOXOIMMa OYeHb YK CHJIbHAs BEPa B HEOMOJUMOCTH CPEIHEBEKOBOIO Bap-
BapcTBa. BCIOMHUM HANIUX TPEIKOB, BCIOMHUM STIOXY KYyJIAYHOTO TIPaBa,
KOT'/Ia B MIPEJIeiaxX OJHOM U TOM K€ CTPAHBI, OJHOTO U TOrO YK€ TOCYAapCTBa,
JIIOJIY € TAKOM KECTOKOCTBIO HAMAIAHN JIPYT HA APYra U 0OOPOHSIUCH. DTO
MTOJIOYKEHHUE JIEJT CTAJIO CTOJIb YTHETAIONINM, YTO B KOHIIE KOHIIOB CAMBbIE Pa3-
HOOOPa3HbIE 0OCTOSTETHLCTBA IPUBEJTH K TOMY, YTO €My IOJIOKEH ObLT KOHEII,.
U Gosbine maxke BCEro B TOM HANPABJIEHUU OBLIO CIAEIAHO IYIIKON. DTUM
KyJa4HOe TIPaBo He ObLIO elle, MpaB/ia, YCTPAHEHO W3 MUPA; OHO BOILIOTHU-
JIOCh TOJIBKO B KYJIAKH APYroro poja. /la m He ciemyer TakKe IIperaBaTh-
Cs1 MJUTIO3USIM, KOTOPBIMHU yBJiekaJsicss Pycco. B u3BecTHOM CcMBbICIE BOIIPOCHI
MpaBa HABCET1a OCTAHYTCs TAKXKE W BONPOCAMH CHJIbI. BechMa BayKHO 3/1€Ch
TOJIBKO TO, B YbWUX pyKax 31a cuia. Beab Bot maxke B Coenunennbix [lTaTax,
I/Ie OCHOBHBIM TIPUHITUIIOM T'OCYIAPCTBA SIBJSETCS TPABO JIJIsi BCEX, M30Mpa-
TeJIbHAS 3AMUCKA €CTh, COTJIACHO MPEBOCXOAHOMY 3amedanuio M. Cmaano,
JIMITG Cypporar najiku. Bel mpekpacHo 3HaeTe, 9TO U HEKOTOPHIE U3 HAIIUX
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COTpaXKIaH O4YeHb Jaxe JiobsaT eme crapuny. Ho ¢ mporpeccom KymabTyphl,
CHOIIIEHUS MEXK/Iy JIIOIbMHU BCE YK€, XOTsI OYeHb U OY€Hb MEJJIEHHO, TPUHU-
MaroT 6osiee MsaTKre (GOPMBI, U BCAKUIA, KTO 3HAET «I100pOe CTapoe BpeMs»,
BpsiJ] JTM HA CAMOM JIeJie IMOYKeJIaeT, YTOObl OHO BEPHYJIOCh, XOTs MO33UsS U
pHCyeT HaM ero CTOJIb MPEKPACHBIM.

Ho B oTHOIIeHusx MexKIy HapoJaMu CTapoe, Tpyboe KyJIadHOe MPaBO
erie coXpaHuaoch. Ho 3m0 nosnoKeHue es1 HAHOCUT CIIUIIKOM Y Ke OOMBIIOi
BpE/ WHTEJIEKTYAJIbHBIM, MATEPHATBLHBIM U MOPAJIbHBIM CHJIAM HAPOJIOB;
IaBs C OJIMHAKOBOI CHMJION B MUpPE, KAK BO BPeMs BOWHBI, HA 11ODeIUTEIIENH,
KaK Ha MOOeK IeHHBIX, OHO CTAHOBHUTCsI Bee bostee u Oosiee HeCHOCHBIM. K cua-
CTBIO, U MBIIIJIEHNE U OOCYIK/IEHUE JIeJl TePecTan ObITh UCKIIOUUTETbHBIM
IOCTOSHUEM T€X, KOTOPbIEe CKPOMHO HTPUYHUCIAIOT Ce0s K «BEPXHUM JIECATH
Thicsad». Kak u Be3me, 3J10 U 3/1eCh CAMO MPOOYIUT MHTEJIEKTyaJbHbIE U
TUYECKNE CUJIbI, KOTOPbIE CyMeIoT YMEHbIUTh ero. Ilycrh pacoBas u HaIm-
OHAJTbHAsA HEHABUCTH CTAHOBATCS BCE IIMPE U BMecTe ¢ TeM TecHee!. Psamom

1 YuTepHamOHAIbHBIE OTHOLIEHHS, K CYaCThIO, BCe 0ojee 1 6ostee paszBuBaroTcsa. Q-
HHM U3 [IPOSIBJIGHHY TOTO PA3BUTHSA SIBJSETCS CBA3b MEXKIY akaaeMueil HayK [erTunre-
Ha, Jleiniura, Moouxena 1 BeHbl, BOSHUKIIIAs 110 IPEJJIOKEHHIO OEPIHHCKAX U BEHCKUX
VYeHBIX W II0 IIPEeJJIOXKEHHIO JOHIOHCKOro Royal Society pacmmpuBiascs B mHTEpHA-
IHMOHAJBHBIM COI03 akagemuit. [IpaBaa, Takoil CO03 JAJIEKO HE JOCTATOYEH JJIsi PEIleHUs
BCEX TeX 3334, KOTOPbIE XOTeJ ObI BO3JIOXKUTH HA HErO C CAMBIMHE 0JIATOPOJHBIMU HAMepe-
uusimu F. Kemeny (Entwurf einer internationalen Gesamt-Akademie: «Weltakademie».
Leipzig 1901). B 0co6eHHOCTH MBI ZOBOJIBHO JAJEKH €Ile OT OCYIIeCTBJIEHHs UAEH Mu-
pa. B 3TOM HampaBJIeHHN HUYErO XOPOIIETrO OXKHJATh HEJIb3s IIPEXKJe BCEero OT BCEX TeX
JIIozielt, KOTOPBIE JJIsl CBOUX JIMYHBIX BBITOJ CEIOT BPAXKIy MEXKIy HapojaMmu. BeromuuM,
nagee, ToT (axT, 4T0 B 1870 romy, Korga pa3pas3unaach BOWHA MeXAy (ppaHIy3aMu U HEM-
I[AMH, HHTEPEC «BBLICIINX» CJIOEB OOLIECTBA BHIPA3HUJICS B HA3HAYEHWM BLICOKUX IIPU30B 33
IIepBOro youToro ¢dpaHirysa u 1neporo Hemia. C sCHOCTHIO, BO30YKJAIONMIEHl OMep3€eHue,
3/1eCh IPOSIBJILETCS W IPECTYIHAs TOYKA 3PEHUs HA BOWHY, KAK HA CIOPT, U CTPAILIHOE
npeHeOperkeHre K HauboJiee TsXKeJI0 OTePIIEeBIIeil Macce 4y>KOro U COOCTBEHHOTO HAPO/1a,
K HECYAaCTHOMY KPeCTbsAHMHY u pabodemy. ITycTs mpencraBaT cebe 3Ty «OIaropogHyIo»
TOUKY 3peHHs mutatis mutandis y HemMyImuxX KJIacCOB M IIyCThb IOIPOOYIOT HO TIO
coBecTu! — BO3MYINATHCS IIOCIELCTBUSIME, KOTOPbIe MOIJIX ObI poucTeKaTh orciona. Ha-
KOHeI, 00paTUTe BHUMaHUe Ha MHOXKECTBO JIIOAEH CpPeIHero COCIOBUs, KOTOPBIE JOXOAAT
10 KPAHHOCTH, 4O YHUYTOXKEHHS IPOTUBHUKA MUJINA KOHKYPEHTA, €CJIH 3TO BO3MOXKHO, 3a-
IMUINas CBO€ MHHUMOE IIPaBO, a MHOTJA BIIOJIHE JaXKe OCO3HaBas CBOIO HEIPABOTY. ITO
TOJILKO BO3MYTHUTEJIBHO, KOTJA JTH I'OCIONA BLICTYHAIOT B 3aUUTy o0iiero mupa. s
BOIUIOLIEHUA ITOH HAEH B YKU3Hb HEOOXOJUMO IPEXKJe BCETO HeaJbHOE ITUYECKOE BOC-
[IATAHNUE, STUIECKOE BO33PEHUE, KOTOPOE MOXKET PA3BUTHCSA TOJIBKO B HDABCTBEHHON CeMbe.
l'ocynapcTBO 9TOr0 JOCTHYBL HE MOXKET: OHO STOMCTHYHO. [10CTEeHHOro CMATYeHus 9TOr0
[IOJIOZKEHHS JIeJI MOYXKHO OXKHJIATh OT HUBEJUPYIOIIUX CHOIIEHUH B Cpeje JaHHOIO HapO-
a ¥ OT TECHOTO KOHTAKTa MEXKAY IPEeJCTABUTENSMH MOJIOZOTO IOKOJEHHUS DPa3IHIHBIX
Hapo#oB. MoxkeTr ObITh, IOCOAEHCTBYET STOMY COKPAIIEHHE CKOPOCTH CTOMMOCTH IIyTeIle-
CTBHUH, TAK YTO U MEHEe COCTOSITEJIbHbIE CeMbU PA3/IMYHBIX HAIUH 4Yalle CMOrY IMOCHIJIATH
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C BOIIPOCAMH, KOTOPBIE CIIy?KAT PA3/IeI€HHUI0 HAPOIOB, BCe sICHEee U C OOJIb-
el CuJIol BBICTYHAIOT BEJIMKHE OOIIWe IeJIH, KOTOpble B OyiayiieMm OymyT
HOIJIOMIATH BCE CHJIBL JIFOJIEH.

CBOUX JIeTell APYT K APYTY, XOTsI ObI HA BpeMsi KaHUKYJI. Kak J1ajieka ere OT NpaKTHIeCKO-
o OCyIIEeCTBJIEHUs HJesi MHPA, Mbl BHJEJIH HeJABHO B 02KHOU Adpuke n Kurae, ceituac
2Ke IO0CJIe MOIBITKU CO3JAHUs WHTEPHAIMOHAJLHOIO Tperedickoro cyna. Ilpu Bcem ToMm
BCE Te, KTO CO/EMCTBOBAJI BBISICHEHUIO 9TON HJIeH, XOTs Obl TEOPETUYECKH HJIN aKaJeMU-
YeCKH, ¥ TeM MOATOTOBUJIHN IIOYBY [JIsl JAJbHEHIIEro ee Pa3BUTHUS, MOI'YT ObITH yYBEPEHbI
B Besimuaiimeii 6s1arogapuoctu Oyayuiux mokoseHuit. 1902 r.
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