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Ile'!arano no onpe11tJJcHiro <jl113~mo-MarcMaT11'!rc1\11ro 061l(cCTBil npn H~mE
r A TOI'CI\OM'b l{ aaa II CI\O~l'b Ymrnep CllTeT't. 

Ilpc ,~c·t 11aw.~r, A. Bacu .. 1.beoi . 

E1u1T~ H ROMIIJieRcH~JI 'IHCJia. '). 

'TaR'D Ha3bIBaeMiiIH npOCTJiIH MaIDlIHhl: pbPJar'D ' HaRJIOIT

rnalI IIJIOCROCTh, 6J10Kll, BliHT'b, BepeBRa lI np. IIrpaIOT'D B'b 

MeXaBIIR'B ,li;OBOJibBO Ba11teyro pOJJI, • .H ee :irntro B'D BIIJJ.y yRa3hl

BaTL Ha 3Haqeeie IIX'D B'b Mexamrnt npaRTIIqecRoii: BCHRiii RO

HeqHO 3Haen., lJ:TO Bi>T'b BH O,li;BOii MaIDHBLI, B'D ROTopyro, RaR'b 

. eH COCTaBBaH 'laCTh, He BXO,ll.HJia 6LI Ta IIJJH ,ll.pyraH ll3'D ynoM.a

' HYTiiIX'D npOC'fhlX'J. MaIDlIB'b . .H Be BaMtpeB'b Tali.ate rOBOpHTb 0 

. 3Haqeeill 9'l'l1X'D MaIDHH'b B'J> llCTOpiH MeXaHHRllj HaITOMHIO TOJibitO, 

'lTO BOIIpOCLI 0 3aROHaX'D paBHOBtciH ClfJI'.h, )J.tiicTByrom,HX'b Ba rrpo

CTf>lH MaIDHHLI, 6@.llll TtMJI BOrrpocaMH, ycni>mHoe ptmeHie ROTO

p@X'J) IlOCJiyarn:.110 OCBOBa~ieM'D TeopeTHtJ:eCROii Mexamrnw:. 3aroBO

;:plIB'J) o rrpoCTiiIX'D Mamaaax'I>, a a\eJiaJI'b 6hl o6paTHTh Bame BHIIMaHie 

Ha 'l'O, tJ:TO OHt Hl'paIOT'b em.e l!Hj'IO pon, RpOM'B BhlmeyRaSaH-

JflhIX'D, a lIMeBHO pOJib 1rnyqHIJX'b MeTO,llOB'I>, ROTOpiiie BO MHOfBX'l> 

· cJiyqaax'D CJIYjRlIJill R'D ,n:oKasaTencTBY H OTRpiiiriro Becura Bam

HhlX'L TeopeM'h H rrpirna;nrroB'.h MexaHHKH. TaR'L, ApxnMe,n;oM'.f>, 

a aaTtM'h y'leHLIMtt srroxir BoapoiK;ii;eeia 6LIJIO o6HapymeBo, 'ITO 

saROBhl paBBOBtCiH .n:pyrIIX'L npOCTbIX'L MaUUIII'L MOJKHO CBeCTH 

Ba saROHLI paBBOBtcia npaMOJillHeiiBaro paBHOIIJieqaro phl'Iara. 

3rH yqeehle BOSBe.llll 'l'aKHM'L o6pa30M'L rrpJIMOJIHHeiiHLIH paBHO

II.le'liH phlqar'L Ha creneeb Bay'IHaro npe:m:i;irna, 1wroparo 6LIJIO 

;rr:ocraTO'IHO ;rr:JIH Toro, qT06IiI .n:e,11;yRTHBHiiIM'L rryreM'L ptmaTh MHO-

·') r·tu, nponsHeceHHalI 5-ro Mall 1896 r. nepeA'b AIICTIYTOM'b, 
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ri1~ 1w1qioc1>1 cTaT111m, rianM1111w1n ic YMhl y•ic111>1x·r:. 1 () n 17 C'l'O

.l'BTii1. l'o.rr.uaHJI;CKili y'lenEJit II irn.iReEiep'h GreB11H1, noMoiur,10 na

K.JIO EIROti IIJIOCI\'.OCT!I OTRpFJnaeT'h Il31l'BCTHFJH 3aKOH'1 rrapa.rr.lleJIO

rpaMMa CHJI'b, CTaBIIIi:ti BIIOC.ll 'B)I;CTBiH B'b pyrtaX'h HhlOTOHa II ' 

BapHHhOHa op:HHM'h ns·r, ocEIOBHhlX'h sartOHOB'b collpeMeHHOH 

Halln MexaHHitH. IIpaB11.a CTeBHH'b [; o6HapFKITJI'h saROB'b na

paJIJieJiorpaMMa TO.JhRO ;i:-u.1 Toro C.ll) '1ai1, rwrJI;a HaupanJieBia 

CELn ll3aH111BO neprreEIJI;HRymiprm. Ho BCRop'l; rppami;yscrdii yqe

BFJH Po6epllaJIE. iI:OKa3a.ll'.b crrpalleJI;.JU:IBOCTh ero JI;.llll CBJI'.b, 

JI;i>iiCTllYlOU{llX'b IIO)J:'h ItaKHl\l'b yro)I;HO yrJIOM'h H rrpir )I;0Ita3aTe.Jih

CTB1> BOCIIOJifi30BaJICJI CJIOBlt rrpHHI.J,HIIOlli'b pwiara. 5I HaIIOMHIO · 

3aT'BM'b, qro B'h IWIHJ,'R npom.uaro CTO.Jri>ria 3HaMeRITTFJi1 Jia

rpaHm.'b Il0.Jif,3yeTCJJ CBOUCTBaMH 6.JIOIWB'h, lJT06@ ,l\Olta3aTb OC'HOll

HOti nplIBJ],lin'h COBpeMeHHOH CTaT!IKII-DpHHil,!III'J, BO:-JMOJKBhlX'b 

rrepeAdw,eHi:ti. .a HaUOlllHIO, HaRoHeu;'b, lJTO .J:JIJI JIOEasaTC.llhCTJ:Ja 

Toro .1Ke np1rnnnrra IfomII rrp116·1JraeT'.h It'L saEoHaM'h pasHon·.Bcia 

phI lfara. TartnM'h o6pa30M'h paBEiorrneqifl pr,J<rar'h, RartJIOHHaa rrJioc

rwcTh Ff 6.11orrn B'h pyriaX'h MaTeMaTHROB'h }I qlll3HKOB'h lllli'B .llll 3Ha-

1Iesie He TOJTr:.rw 111examrnMos1,i Eia3rraqeHHhIXT, )\.'Ill rrepe11rrnmeHisi . 

II IlO)(HllTiSI TJJJKecrett ll BhIUO.IJHeBill ,l.lpyn1x11 nparn11qec1u1x1, 

rJ,1>.rreii' HO C,11,'BJTaJIHCb opy )J.i.lllll 11 60.JI'Le )1;8./llIItaTHf>IM!I-Opy )I;iJJMO: 

nay•rnaro MFJm.Jierria H rrpio6fYBJirr .xapartT8p'h nayqnbIX'h rrpie

MOB'.h !I .M8T0,.'\0[l'b ,TI:JTJI pfarresill pas.rnqIIf,lX'h BODpOCOH'h M8XaHBIW . 

Bee nospacTarou(MJ c.11011wocn sa,11,a.'!1,, rro;(JI8arnn111x·h pll

m8ai10 Mexamum, ne no3Bo.rneT'1, o.n:rrarto, orpairnqrrnca B'h Hawe 

Bp8MH y norp86JJenie11n, nr,1 mey no ~ra nyThlX'h rrpo CTfilX'h i\Ianrn H'h 11 

Tpe6yeT'J, OOJT1i8 C.llOiI'iHhlX'1 M MOrynJ,CCTB8HHFJX'b MeTO!l:Oll'h, . 
II Rait'h ·rarWBhle Hawe CTOJ1'BT ie BhliBEIHy.JIO Ha rrepllhlii rIJJaH'b 

)!;Bil· JI;pyria rrpOCThl.11 Mftilll'.lHT1T, a HM8HHO B8pemty, lfJJII, 1'0lf

H'BC, sepeBOIJHFJH 11rnoroyroJ1hnaR'h rr BIIHTT,. B8penolfHFJfi r.rno

royroJ1r:.amn, rtart1, MeTOJl'h, a1111>en; r.Jia.sm,rM·h o6pa30M'h sna.

qeni8 B'L Tarn Ha3r.rnaellloii rparprHeCROR C'I'aTBKB' IWTOJJH.H. 

. l ill ll H l ctCTl~}I BOllJlOCa~l 11 

() llOCl'pOfili'B UOJJhWilX'h 
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C'I'p011'l'CJJLUOil TCXllUltll - HOll(IOCaMJ! 

JKC.1I'~3IlOJWJJOi'lHif>IX'h 110C'l'OB'h, CTpO-

11 ll.'I hUIJX'h t{>8pAI'b, lJ[,1 CTaB0 11H1IXT1 ::i11.asiti' nopall\al01IlHX'h 11ac1, 

JIC!'liOCThIO apxnTertTyphr IT CBO'IlMll rpoMa)I;HFJM!I pa31\i'BpaMH Fl '!'. 

rr. 3aaqeHie BepesoqHaro Mnoroyronmrna ua rpaqmqecrwii cTa· 

THitll rrper\pacuo xapartTeprrnyerca CJIOBaMII Hnmesepa EfirpeJrn, 

C'rpo 11Te.11a 3HaMeB'IlTOH 6aIIIHH, IW'I'Ophlii CEa3a.U:1), lJTO OR'L Rll

IWl')(a He Mur:b 011 UOCTpOll'l'h CB08H 6amm1, eC.7!11 6IJ He yqrr.aca 

rpac{1uqecrwLi CTaTl1It'B B'b nrop11S:'B. )l;pyraJJ Il3'h yrrOMJ.IHY'J'bIX'.h 

lUHOlO npoCThlX'.h i\1am1rn'h, RITBT'L, Rait'h MeTO)I;'h, 1rn1>8T'h 3HalJeHie 

B'h sorrpocax'h TeopeTB'leCROil l\!8Xan11KH: a HMeHBO ll'b CTBTHRt, 

rrnse1iaTHKB rr JI;lrnamm·s Tnep11,aro 'l"BJia. 8TOT'1 M8TOJl'h 6w1·1 

HBE'J,CH'h B'b M8XaBIIrty asr.~iHCrtll~l'h acTpOHOMOM'b II MaTeMaTII

rw~n. Ball'eM'L B'b aa'la.JI'B 70 ro,'(OB'h mwrero cTo.11tTia. XoT.11 

l\reTOJI;O:U'h mmra AILI s.rraJ'Be~1'h, TaKHM'h o6paaoM'h, ncero 25 .JJtT1, 

H re11epi:. y .me l\10/ItHO Clil1TaTh i~v&a:3aHBhlM'h, '!TO OH'I> .llBJIHeTCJI 

nccura DOi(XO;J.JJlll,nM'L Jl.llll MeXaIIIIItH T138pJI;aro T'BJia, Il03BO.ll.lI.3 

MROT'ie BOUpOChl 81'0U rrayrw p·LmaTb C'b 3aM·l;qa'fe.%HOIO npo

CTOTOIO u H3flll\eCTBOM'L. Hynmo nrrpoqe111·1 saM'Bl'HTb, '!'l'O 11rnoro

'lHCJJeHBhLVl11 Me111yapa11rn Ball'a MeTOJl'n nrrsTa elll,e JI;a.JI8KO ae.113}1 

. cq wra1'h orwH 'laT8JT hHO paspa60TasHIJM1,. Mem.Ry T'b1·1 He rroJI;

.11e;1;wn l:lHI\aROMY co:uH'BHi10, '1TO ero snaqeaie 6y,'l.Wf'h o6napy

amsaThCJJ see 60JI'B8 rr ooJI1J8 rro M'BP'B Ramero c·r, nrrM'.h ~rna

R0~1CTBa H npllTOM'h He TOJihKO )I;Jia )I;HHaMHRH ·rsep.n:aro Ti>JTa, nu 

u s1, 1~py rrrx·1 OTJI;'li.aa.x'h Mexammrr. 8m yn·:BpeaaOCTh OT'laCTH 

rr pyrWBOJJ:II.rra ~moil, KOrJI;a 51 rrocTaBHJn ce6'J> 3aJI;atreil JI;8Ta.JlbHO 

Il3C.JI'B)I;OBaTh H'BROTOP f.Ja reo~rnTpH1IeCEia llOCTp08Hi}1 Teopi11 BIIB

TOB'h, 0 IW'I ophlX'b ll II HaM l>peH'h Clia3aTh Tenepb R'BCROJibIW 

CJIOB'h. 
Ball aay'rn.ll·r, B<tC'h crrnaJIFJBa'l'h nrrsTbl n upo1rnBO,'\II'l'h C'L 

Hf!Mll ern,e H'BCIW;IbKO IIOCTpOeHiti aHa.JIOrllqHFJX'h orrepau;iII 

)',)lHOJiteuia. IlpIIBe,n:eHHhlll CBOITMI! co6CTB8HHIJMII II3C.lli>,n:onaHiJI-
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Mll-0 HilX'.b H CKaaty .n:aJite-R'.b IIOCTpoeRiIO 113'1> )J.BYX'.b )J.aHHii!X'Jl''" 

BilHTOB'f, rper1aro, nrpaIOIIJ,aro IIO OTHOIIIeHiIO R'b .n:aHHhlM'Jl p0.7Ib 

rrpOI13Be.n:eHia, a 6hlJI'1 HaBe.n:eH'l:. Ha BOIIpoc·r,, He cyrn,ecrByer'Jl 

,rn ern,e II .n:pyrHX'Jl IIOCTpOeHiii, ROTOphlH MOJirnO 6@JIO 6r,1 CYil

TaTf, YMHOjKeHieM'1> BnBTOB'1 n RaKOB'Jl caMhlii o6rui:ti: BH/l:'.b ra

RlIX'b nocrpoeaiU. Ilpem.n:e "l'BM'L p·.BIIIaTh STO'l"Il Borrpoc'1>, uymso · 

6hlJIO, 01wa1w, Bhl . .HCHIITL Rartia IIocrpoeHia c•rnraT& YMH01KeHie111'1> 

BIIHTOB'.f> rr ItaKOX'h TIIIIOB'b OHlI Moryr'b 6hlTb. C'b STOIO n:.B.~r,ro 

HaJJ:O 611.JJO o6paTHTbCH lt'h .n:pyrrrM'Jl yJ.Ke o6pa6oTaHH1IM'J, OT

.n:tJiaM'.b MaTeMaTIIl.UI II IIOCMOTP'BTh, Hensa JIII cpe.n:rr HllX'.b 

HaiiTa Tarwii' B'b ROTOpOM'Jl MOjltflO 6IJ.il0 6f>J O:atII.n:an aHa

JIOriii C'Jl orrepan,iHMll Ha)J.'J, BilIITaMll. 3a TaI~HMH aHaJioria~rn 

BeCoMa ecTec·meHHO 6mIO o6paTIITbCH It'J, lIOCTpOeHi}JM'Jl Ra)J.'.h 

BeitTOpaMI! H lt'Jl KOMUJieKCBLJM'J) 'IHCJiaM'h C'h HHMH CBa3aH

HhIM'b - rwapTepHiOBaM'1>, Bec1Ma ecTec·merrno roBopro J.I no

TOMY, "ITO yme orrepan,ia c.uomeBia H . Bf>I'IHTaHia BHHTOB'J, rrpe.'(

CTaBJIHJia MBOro CXO)J.CTBa C'h onepan,iJIM11 C.llOJiteHia If Bhl'lll'l'aBi.lI 

BeKTOpOB'1. TaRHM'L o6pa30M'1> a nocTaBHJI'h ce6·l; sauqy Ha:hw 

rnrti}I onepan;in: Ha,11,·h BllHTaMn, KOTop01s 6r,1Jin 6M aHaJior.H"Y.BM 

C'1> onepan,i.HMlI y~1HoawHia pa3JIH'IHiiIX'1> THIIOB'.l> Ha)l.'h BertTopa~rn. 

P·£meHie sToro Borrpoca nprrneJIO MeHa R'1 TilM'L IWMIIJie11:CHhlM'h 

l!IlCJiaM'h, IWTOphle y.me paBollle 6@.rn BBel(eHIJ B'1 HayKy aHrJJi ii 

C.KIIM'h MaTeMaTrrKOM'.b Clifford 'oM'.b u 6hlJilI Ha:rnaRhl rrM'1 61nwa

repHioHaMrr 1
). 

IIo Mtp·h Toro RaK'b a BHrrrtaJI'1> B'1 cym,Hocn 9THX'1 'lll

ce.JJ'1, MH'.B BCe 6oJI·.Be lI 60.JJte BhlJICBaJJMCb )(Ba CBORCTBa llX'1 , 

CBOHCTBa, KOTOphIM'1 a rrprr.n:aro BeCnMa Baamoe 3Ha'leHie. Bo

rrepBhlX'1 Oitasa.rrocr,, Y.TO )(OCTaTO'!BO rrpn6·£myn K'Jl He60JiblliOil 

yJIOBKt, 'IT06hI Teopiro 6rrKBapTepHiOHOB'1 c;r,tJiaTb BIIOJJn·.B aHa

JIOrnqHoii, lI .n:aate 60.n:te, BIIOJIHt TOatecTBeHHOH C'1 Teopiefi KBa-

1
) CM. Moro pa6ory •BHHTOBOe cqacJieHie., Y'l. 3au. Ifaa. YHHB., Cen•r. i.n 

HoJI6p:r, 1895, JfHD. JI wesp. 1896 r, 
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TcpniOHOB'.b, IJTO )J.OCTaTO'IHO BBeCTFI rromrrie 0 cpyHKD,iaX'.b !WM

UJJeltCHhlX'h l!IlCeJI'b BH.U:a a+ GJb, r.n:t OJ eCTb CllMBOJI'1, 06JJa1\a10-

ll(ill CBOilCTBOM'Jl GJ 2 = o, l!TOOhl BC'B cpopMy.rn Teopiu KBaTepRiO

llOB'b MOlltBO 6LIJIO Ohl C'IIITaT1 u qwpMyJiaMH Teopirr 6rrRBaTepsio

IIOB'1. Bo BTOphlX'h BhlHCHllJioc1, qTo pasJirrqHhlM'h onepan;i.HM '1> 

Ha,n:·1 61rnBaTepHioaaMH coorn·£TCTBYIOT'1> pas.rnrnaro po.n:a 6oJJ'Bc 

HJIII MCH'Be II;'BHHhlH ,n:JIH HaC'1 IIOCTpOeHiH Teopirr Bil HTOB'1, H 

Y.TO o6paTHO BaiKHhlM'1 l(JIH HaC'1 nocrpoeHiHM'b Teopia BllHTOB'1 

0Tst•1aroT'1 pasJIR qHr;ra orrepan;ia Ha.n:o 6mr.naTepHioHaMrr. 1I TO Ohl 

o6'1J.ICHlITh, IIoqeMy H rrpH)J.aIO 9TEIM1> pc3y.JlbTaTa~1'1> Tartoe BaJKBOe 

aaa'leHie, }J II03BOJIIO ce6·b rrpn6'.BrsyTD Ko cJJt.n:yrorn,eMy cpasBe

HiID. II peµ,'D BaMrr .n:na IIHCTpyMeHTa. O.n:ria·1 IIHCTPYll1eHT'1 cTa

pr;ru, .n:asao BaM'1 saartoMr;rii: B11 sHaere, 'ITO, npott3BO)J.JI C'1 mun 

Tartis TO n: r1:utis TO MaHrrrryJialJ,ifI, Br;r .n:ocT11raeTe TaKax·r, TO n 

TaKHX'h TO pe3yJJ])TaTOB'I>. )I,pyroii HHCTpYJl!eHT'b H0Bhli1 II IIOBil)I;ll

MOM.Y 6od;e c.rnma:r.rii; HO uac;rt.n:oBaB'1 r.ro BHHMaTeuao, Bu 

sawJ>qaeTe, 'ITO BC'h rt MaHIInYJiaIJ,iff, IWTOp:r.ra Br;r rrpo.n:1rn:r.rna.rn 

co cTapr.IM'.b llHCTpyMeBTOM'h, BM MOJEeTe rrpo.n:·B.nrna'fh II c1. 

HHCTPY:MCHTOM'1 HOBhlM'Jl. 0.n:narw HOBhlll lIHCTpyMCBT'Jl, I\a.K'h 6oJI'.Be 

CJIOJKHhlii, .rr,ae1''1 II pa3yJJ1TaThl 60.rr·!:>e c.nOJKHIJe n 60.JJ'Be l(Jia. Bac'L 

n;trmr;re, l!i>M'1 pesy.JibTaThl ynoTpe6Jiesi.n cTaparo HHCTpyMeHTa. 

8TOT'I> BOBTJil 1rnc•rpyMeHT'1> npio6p·£TaeT'h TaKilM'Jl o6pa30i\l'I> .IJ:JIH 

Bac'h JJ:BOiiHoe sHa'leHic. )~Jrn Bac'1> Ba11rno n ro, 'ITO c1, HHM'1 

lllOll.rnO o6parn,aTbCH COBeprneRHO Ta&ate, ItaK'b ll C'b crapLIM'b IlHCTpy

JlleHTOM'.h, BamHo noToMy, 'ITO Bhl He )J.OJI1ltBhl TpaTllTD BpeMerrn , 

11'f00hl Hayqanca BJia)l:tTh HOBhlM'.b 11HCTpyMeHTOM'1>, HO B.JJaµ,·B.a 

HHCTpyMeHTOM'1 crapmil'L Bhl B.rn.n:·'Bere II FIHCTpyMeHTOM'h HO

BhIM'b. )I;JI}] Bac'Jl BalEHO lI TO, 'ITO HOBhlll HHCTpyMeHT'b .n:aeT'1 

rr HOBhle pesy.JibTaThl. TaKEIM'J, o6pa30M'h, rrocTynaa C'1 HOBhlM'h 

rracTpy11rnHTOM'1> conepIIIeHHO Ta&m.e, rtaK'1> paB1rne BhI rrocTy

rra.rrrr C'h nac1'pyMeHTOM'1> cTa p1IM'1>, 13:r.r 6es'1> nca1taro C'1 Barnell: 

C'l:OpOHbl TPY ).I.a l(OCTEiraeTe IlOBhlX'b 60.rrte CJJOatHhlX'1 Il n,tHHhlX'1 
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;ii.u1 Bacn pesy.rrbTaTOB'1. B'1 TaKOM'1 Jl'i.8 OTBOIIIenin, itar•·n :na· 

,ll,Ba B006paJKa8MhlX'1 :irncTpyMeBTa BaX0,7\HTCJ:! M8m,n;y cooou BeK

TOp'1 Il ItBaTepniOH'1 C'1 0,lJ:HOll CTOpOH1I, BllBT'1 Il 61mBaTepHiOB'1 

C'1 ,ll,pyro:ii. BC'B T'B on8pa!Iill, rwropmr Mhl coseprnaeM'1 na.n;'1 

1rnaTepHiOHaMl:l, MOJKI-10 COBeprnaTb na,ll,'b 61rnBaTepHiOHal\rn, BC'B 

cJ1opMyJihl TeopiII RBaTepBiOBOB'T,, ll!OJIHIO pa3CMaTp1rnaTb Ralt'1 cpop

:l\Jy.n11 Teopia 6mrnaTepHiOHOBT,, CJIOROM'1 RJia,n;i>JI T80pieli 1.rnaTep

n ioBOB'b B@ yi&e B.rra.n:l>eTe n T8opici1 onRBaTepnioHOB'1. Ho reoi\1e

TJJf1tiec1tiil CMh!C.1'1 onepa!Iiii na,ll,'1 rrnaT8pnioHaMH II 61rnsaTep

HioaaMH pasJirrtI8H1,. Oa8pani}JM'b Ba,ll,'Ii KBaT8pBioBaMII rooTB'BT

cTsy10T'b IIOC'l'pOeBi.ll Teopi11 B8RTOpOB'b, HMfaouiux'h o6~ee Ba

'!a.rro, onepau,iJilll'b Ba,ll,'b 61msaT8pHioHaMrr-nocTpoeHia Teo pi rr 

JJnHTOB'L. TartHM'b 06paso11>n, 6Jiaro,ll,apJI 6mrnaT8pBioHaM'1, Memlly 

HOCTpOeHi.H;i,rn rr TeopeMaJIUI Teopirr B8ItTOpOB'1 Il IIOCTJJOCBiaMH Il 

TeopeMa?trn T80pirr llilHTOB'.D MOJI\,HO npoueCTH HOJ!lf'Biirni:fi napa:i

J1C.U.Ufl3M'1, Ta1n tITO Ita.iK,ll,OMy HOCTpOeRiIO lJ TeopeMt Teop irr BCJ\,

TOpOB'1 6y.n;en OTB'BtiaTh IIOCTp08 E!ie II T80peMa T80pia BI!BTOB'b; 

M8JR)J,Y 'l"Blll'b Rain cIJopMy.rn, n@pan\alO~iJI COOTUtTCTBYIOU\i.H T80-

p8Mlil, 6y)J,Y'f'h Ol(Bt n T1;.nte, TOUJW 0/!IlH'h pa3'1 Mhl ,ll,OJ!i!Hlhl cqa

TaTh IIX'b clJOpMy.rraMH. Teopi11 ltBaTepHiOHOB'J,, a B'b Apyroii-qwp

ll'IyJiaMil Teopirr OHRBaTepHiOB'b. 8To coorntTCTBie uosBo.u1eT'b , 

IIOJih3yach R313'.BCTHI>1MI! Teopel1la~1rr, naXOAIITh HOBhla II TaCtill\11> 

06pa30l\l'b MOJ!H'T'b CJI)'"'Ril'l'b BaJ1rnhlM'b M8'l'O)l,Ol1'1'b, l\OTOpOMY J] Il 

)J.aro nasBanie M8TO,n;a nep8Heceni.a rr OTBoaty B'1 cno8u pa6oTt 

:-rna'lrrTe.11IiHyro qac'l'h, rJias11 II H lII II8pnoli qacTrr n rJiasy I

nTopoii:. 

51 nepexomy T8U8ph It'I:. .n:pyro111y rryHRTY cBoeii parionr, 

IWTOpOMY JI rrp11)l,al-O Taltfl\8 Baamo8 snaqeni8, a EM8HHO It'b BO

npocall'I'b, cocrnu.rriIIOTI!IlM'b co.n;ep.1Kani8 nocJit,ll,B8ii rJiaBiiI. B'I:. II8p

Boi1 IJOJIOBIJ:Bi> MOei1 pa6UT11 Jl samrnaIOCh ROMIIJI8ItCB1lM11 ql:lCJiaJl1Il 

Il reoMeTpH.qecRIIMII IIOCTp08HiEMil C'b HilMil CBa3aHBhlMII, B'b no

C.l'B,ll,H8ll Jite r.rraB'B ,ll,'BJIO II,ll,8T'b 0 BtKOTOphlX'b .n;a<fi<f>ep8HIJ,ia.Jib-
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111.1x ·1, ypa1rn8Bi.ax'1 a IIHTerpa.uax·n ypaBneniii: M8xammw, IWTO

p1.i1• ll ua31iIBaIO BIIBTOBliIMH IlB'l'8I'paJiaMH El ROTOphl8 npCACTaB 

.1!110'1"1, 0000~8Bie n:mi>CTHhlX'1 IlHTerpa.110B'1 IlJIOII1a)leii: H ,ll,Bll 

,; 1;1•11i ll f~8Il'rpa TSiKeCII'lil. Il08TOMY Ba II8pB1lll B3l'JIE1('.h MO;lt('T'h 

JIOTi.a3aThCH, 'ITO M8JE}l:y rrocJit)lJJ8H r.rrasoi1 Il OCTaJibBOIO 'laCTbIO 

~1oei1 paooT11 BtTI]) BIIRaRoro OTHorneBia. B'D Ati1cTBHT8JibBOC'l'fl 

wro 0)1,Ha:rrn He TaR'b: M8Jl\.,ll,Y o6tIIMH qaCTSMll 8CTb Ti>CHas C!3J13b 

II CBJJ3yIOTIIIlMl> 3BeHOM'b CJ1YJTl.Il'l''1 Talt'1 Ba3hlBa8Maa rpyrrrra 8Blt.[Il

,ll0BliIX'D i\BH.i:K8Hi:ii:. B'h caMoM1, )l,t.rrt Po in care .r.: Study rrorta

samL qTO l\afl\.,ll,OU CHCT8Mt ROMIU8Ii.CB11X'b '!BCeJl'b , y,ll,Ol3.JI8TBOparo

mn:X'D ll3BtCTHLTM'b yc.rrosi.aM'b, OTB'1'!a8T'b HtROTOpaa rpymra. npe

oupasoBaBitt, u o6pa'l'Ho RaJit.n:oii rpynn·l; rrp8o6pasosaai:ii H'BIWTO

}lh!X'b 'l'Ill10B'1 COOTBt'l'CTBY8T'D onpe,ll,t.UeHBaJI CI!CT8Ma IWMUJI8K

CIThlX'b qnceJI'h. Ta:Kn:MH TO ROMII.U8l\CD1IMII '!Uc.11anm, oTB'f>qaT0-

11\IIl\lll rpymrs Ji:BII.J-KeBiii:, n c.rrymaT'h 61nwaT8pnioBh1. 8To Moarno 

06Hapy;1urr10 l.fJIH rn.R'.D, Karn wro H Jl,'B.rneT'1 r. Study 
1
), UORa

:::aB'b, qTO J7MH011\8Bie OHRBa'1'8pHiOHOB1> COOTB'BTCTBY8T'D C.1IOJK8HiIO 

ROH8'1HIJX'.b Bl:lli1'0Bfl!X'h uepeMtmeHiii TB8p)l,aro TtJia, IlJIH Talt'h , 

Kaw1 8TO cw'!rna.rr'h a, )l,ORasan'1, qTO orrepa!Iis B8ItTOpBaro prno

.a1.t>Hi}1 BHHTOB'1 OTBtqa8T'.b aHa.nHTT1'l8CIWH orrepa11;ill COCTaB.18Hi.ll 

uw6orn Jaco bi, on8pau;i 11, rwTopaJI HrpaeT'h B'.b T80pia rpynn'h 

BiirJJaIOm;ymca po.1I1. Ifrart'.b rpynna ,ll,Bila;,eniu npocTpaHCTBa CB5l-

3aaa C'h 611:KBaT8pnionaMn::, C'.b )lpyrofi cToponhl Tame rpyrrna CBH

saBa C'b BHBTOBhlMV. 1IRTerpa.rraMII. ,IJ;tl1CTB\1T8JI.DHO, Il3B1iCTRaH 

'l'80j)8Ma Poisson'a, no ROTopo:ii n:s'.b .l\BYX'h n::HT8rpa.rroB'.b 1rnxa

HIIRII MOJitBO COC'raBBTb TpeTiii' B8ChMa 8CT8CTBeHH0 np1rno,11,n:: T'b 

R'b nom.tTiro o rpymr:B HHTerpaJIOB'D. TaR'h Ha3hlBaroT'h Ta1tyro 

COBOKynnocT1 llRTerpa.rroB'L, •no rwM61rnau;iJI KaRIIX'b .JI1160 .n;uyx'J, 

n31, nrrx'h n0Mom;1ro crw601t'b Poisson'a H8 .n:a8T'1 Bonaro IlB T8-

rpaJia, HO .n;ae'l''b 11.Uil TOJ.!'\.8CTBO, II.Jlll lIH'l'8l'paJIT, 3aBilCHMblll OT'.b 

1) «Von Beweg1rngen uncl Urnlegungen» Math. Annalen , B. XXX1 X, i~91 
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lIHTerpa.!IOB'.1 ,11,aHHOii COBORYIIHOCTH. IlpB B3y'leHill TaRHX'J. rpyIIII'.1> 

BHHTOB1IX'.1 lIHTerpa.JIOB'1 lJ 06aapyJE1rnaercJI CBJI31 HX'1 C'1 rpyrr

noii .ll:BII.ll\eHiH, CBJI31, ROTopyro MOiKHO cpopMy.mpOBaT1 C.Jit.n;yro

II(eii reopeMoii: 1•a<K.n;oii rpyrmt ,ll;BIIJIWHiii OTB'haen rpyrrrra MHTe· 

rpa.JIOB'1 rr o6paTHO 1m.,.&.n;oiI rpymrs IIHrerpa.!IOB'1 orBt'mer'1 rpymra 

,i(Blil.KeHiii . .a nprr,'\aIO 9TOH TeopeM'B BalKHOe 3Ha'leHie He TOJI1RO 

noroMy, ':!TO ona yC'raaasmrnaer'.1 saBIICHMOCTb Me<K.n,y rpyrrnoii 

,l\BrrateHiii npocrpaucrna n BJIHTOBhlMJI mrrerpaJJaMII, HO ew;e a 

IlOTOMy' 'ITO orra, BorrepBbIX'1, B'.1 CataToii cpopMt pe3EOMHpyer'.D 

MHOro 'faCTB1IX'.b c.Iy'laeB'.1, C'h ROTOp1IMH M1I BCTpi;qaeMC.f.l rrpH 

:asy'feHilI BHHTOB1IX'.1 ,1rnrerpaJJOB'1 :a, BOBTOphlX'.1, OHa rrp1uo

,fKllMa He TOJI1IW R'.1 eBRJIHJJ,OBy rrpocTpaHCTBy, HO n rn rrpo

CTpltHC'rBaM'.b HeeBRJlll)J:OB1IM'T>, Ha 'ITO .a li y1m3nIBaro B'.1 IlJITOM'E 

ll3'.1 CBOHX'.1 rro.rromeHiii, rrpH'IeM'.b, IWHe'IHO, M1I )l,OJIJKHhl pascMa

rprrBaT1 rpyrrrr1I l\BlliKeHiii COOTB'BTCTBYIOII(IIX'.1 rrpocrpaHCTB'.I>. 

IhaR'.1 rpyrrrra )J;Blii'KeHiii CB~rnaaa C'.1 0)1,HOii CTOpOHhl C'.1 6mma

repnioaaMII\ a .n:pyroii C'.1 BHHTOBhlMII llHTerpaJiaMII n MOIO pa6oTy 

roomHo pascMaTpnBaT1, ecJin yro.n;ao, rtaK'.1 pa6ory rroCBJIII(eHHyro 

9TOil rpyrrrrt lI BOrrpocaM'.b C'.1 HelO CBJI3aHH1IM'.1. 

.a )J,OJI11.t.eH'1 BrrpolieM'.1 saMilTHTb, '!TO CBJI3b Me;r,.n:y 6II1wa-· 

TepHiorraMn H BIIHTOBhlM11 lIHTerpaJ1aM11 Moirrno o6Hapyarnn n 

,ll,pyrlIM'.1 6oJI1le aerrocpe,n:CTBeHHhlM'.1 rryTeM'.1. ,ll;·'BiicTBIITeJibHO, 

eC.!IlI MbI H3'1 .ll:BYX'.1 BlIHTOBhlX'.1 liHTerpaJIOB'.1, OTB'B1IalOII(llX'1 ,n:ByM'.1 

.n;arrHhlM'.1 BllHTaM'1, Ha30BeM'1 IlX'.1 a lI 8 IlOMOW:bIO ClW60It'.1 

Poisson'a COCTaBHM'I> TpeTiiI, TO BlIE!'l''.1 9Toro IIOCJJt,n:HJirO, 6y

µ:eT'1 Ita!t'.1 pas'b BeitTOpE!hlM'.1 rrpOB3B8)1,8HieM'b BllHTOB'.1 a n ;3 

]l,aHHhlX'1 llHTerpa.71081.. 8ro o6CTO.f.!TeJI1CTBO If II03BOJlJieT'.1 HaM'.1 

BocrronsoBar1cJI 6II&BaTepaioaaM11 .n:1rn rr3cJI·B,n:oBaHi.a csoiicTB'f. 

BllHTOBhlX'1 11HTerpaJIOB'.1 . II HX'.1 rpyrrrr'I>, 'ITO If c,n:tJiaHO B'1 MOeit 

pa6oTt. 

ToJI11w 'ITO yrroMJrnyraa MHoil TeopeMa, ycraHaBJlnBaIOII(aJI 

3aBHCIIMOCTb Mem;~y YMHOiKeHieM'b BIIHTOB'.1 II orrepan;iett Cit060it'1 
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I 'oi:-;son'a, Jlll'IHO ,n:Jia Mem1 rrpe,n:cTaBJI.f.leT'.1 oco61Ili HHTepec'1; . 

'l'ltlt'h J><U.'1 oaa IIOCJIYJJUIJia ' sepHOM'1, JlS '1 ROToparo BhlpOCJla BCll ' 

MOH paoora. IlpIIM1lmrn K'1 BHHTOBhIM'1 HHTerpaJiaM'1 orrepan;i10 · 

crwoort'b Poisson'a, JI np11me.71'1 R'n H1>ItoropoMy reoMeTpII11ec1wMy 

llOCTpoeairo II3'1 JJ:BYX'h BfiHTOB'.1 rperMJrO. IlhlTaJIC1 3aTtM'.1 npoII(e 

n 1135.ITI\H'BC }l:Oirn3aTh CBOiiCTBa BllHTOB11X'1 IIHTerpa.JJOB'b, .lI noµ:

wkl'lI.!I'1, l!TO BIIHT'1, ROTopuii ,ll,aIDr'.1 crto6&11 Poisson'a, aocIIT'1 

X<tpaKrep'I> rrponsse,n:eHia. Tor,n:a .a nprraOMHH.71'1, 'ITO yarn Ball 

paacMarprrnaJI'1 H1l!tOTOphlH ITOCTpOeHiJJ' ItOTOp11a TaKiK8 MOil\HO 

C\f11TaT1 yMaollteHieM'b 11 y MeHJI B03HIIrn Borrpoc'1, o ROTOPOM'.1 . 

.a yrroM1rnaJl'.1 y11.te BhlIIIe n KOTOphlii rrpBBe.71'1 M8H.f.l R'1 6IIRBa

'l'CpBiOHaM'1. TaKHM'1 o6pa30M'1 Morr nµ:err B03HHKJlll H pa3BHJI11c1 

caMocroaTeJI1Ho 11 nesasrrcrrMo or'.1 Clifford'a, Study, H. Cox , 

u Buchheim'a, samIManrnrrxcJI 1·eopii1 61rnsaTepaioaos'h, o cyII(e

cruosaaia pa60T'1 ROTOphlX'.1 JI ysaaJ1'1 yiRe Tor.rr.a, KOr,n:a MOJI 

pa6oTa B'1 I'JlaBHhlX'.1 1Ieprax'.1 6hlJla sarwaqeaa . .ff yBrr,l.tJl'b Tor.n:a, . 

\fTO I1'.lrn0Top11e MOH pesp1'1'aThl,. 6wrn no.rry11ea11 yme paHbme; 

JI He ,n:yMaIO ' O)J:Ha&o, 'ITOOhl BCJI'B.ll:CTBie 9TOrO MO.lI pa6o·ra 

COBepmeHHO rrporraJla .l(apOM'1. ,ll;tJIO B'1 TOM'1, qTO Clifford, ItO

TOphlii rrepB@H BBeJI'b B'1 nayrty rrapa60JlH'leCKiii Il 9,1JI1IllTlJ.1Ie

CitHi 6rrRBaTepHiOHJ>l, He paSBllJI'L C'.1 µ:ocTaTO'IHOIO IlOJIHo:ioro CBOHX'1 

H)l:eii. Oa'D rrocBHTHJI'1 TeopiII 6mwaTepaioHOB'1 TOJibKO H'BCIW.711IW · 

ne60JI1IIIIIX'1 saM:BTOKo 1), rwropuH aocHT'1 Jirrmb xapartTepn rrpe11.

Bap11TeJibHhlX'1 coo6rn;eHiii:. ,ll;pyrie MaTeMaTrrKII, samrnaBrnieca 

Teopiea 611rmaTepaioHOBT>, rrpecJI·S,n:osaJlrr pa3JIH1IHhla u,tJirr. H. 

Cox 2), ne pasBrrBaa IIJJ.eii Clifford' a, µ:o.rrOJlH.f.leT'h 11x'1, no1tasu

Baa, 'ITO 6rmBaTepEiiom,, ROTop11ii pascMa'l'pIIBa.71'1 Hamilton, na-

1 ) •Pi·eliminary Setch of Biquaternions», "~'11rthe1· Note 011 Biqnaterni:ons• · 
•Notes on Biqnaternions» «On the 'l'heory of Screws in a space of Constant 

Positive Curvature», Papers. 
2) «On the Application of Quaternions and Grassmanns Ausdehnungslehr e 

to the different kinds of Uniform 8pace » 'l'ra11s. of. Cambr. P. S., XU! , 1883. 
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XO)UITCJ! Bo TaKOM'1 .me OTHOIIIeHill R'1 npocTpaHCTBY JI06a11eB

Citaro, B'1 I\aKOM'1 6rnrnaTepsiom:J, BBeAeHHLie Clifford'oM1,,-1;.'1 

rrpocTpanCTBaM'1 8JIJIIIrrn111ecK0My rr rrapa60.rn11ecrt0My. Study 1
) 

nHTepecyerca 61rnsaTepHioHaMrr C'b TO'lKH 3p1rnia Teopiii rpymn 

rr rroKa3FJBaen, 'ITO rpyrrrroii, OTB'BY:a10u:i,e:il napa60.1nP:lCCKOMY 6mt

Ba repniony, asJJaeTCJJ rpynrra ,n;mrnH1Hiii: eBKJJl:l;(OBa npocTpasc:Tua. 

EAIIHCTBemnJii MaTeMaTilR'L, KOTOpblH CTaBVIT'b ce6t IJ,tJlhJO pa3-

Bl1Tb reopiro •rnce.n Clifford ·a, 611n Buchheim. Ho ero paCloTa 2
) 

HOC0T'h .HCKJJIO'IllTeJibHO asa.lfllTJHecrdti xapa1trep'1. 0B'h Be CTa

Bl'IT'L ce6·J; £'1 OOJJ3aBFJOCTh Dp0Il0)1,l1Th COOTBtTCTBie MeJR)J,)' CBOll:l'IIT 

cpopMpaMH u reoMeTpn'1ec1wM11 uoC'rpoesiaMH n He 3a;raerca norrpo-

. COM'L o reoi\1eTpu'1eCRAX'J, rrocrpoeniax·1, OTBtY:aromr1x'1 orrepau,iaM'h 

na,ll,'1 61rnnaTepniom1.i\HL Tt reoMeTpaqecrda np1:1JJ011\esia, KOTop1re 

OEI'1 .u:aeT'.b n·r, cnoeM'h MeMyap·f;, ny;rrno pa3c:MaTp1rnaT1 crwpte Kar\'1 

npHJIOJRenia Tcopin KBaTepnioBOB'.b, a ue 6rrKBaTepBiOHOB'1. Ilpene -

6peraJJ TaK0.M1. o6pa30M'1 css3LIO 6mrnaTepniosow1 C'1 reoMeTpiero, 

Buchheim, no MOeMy MHtairo, ,n;t.rneT'b 6oJJbruyro onrn6rty, 6Jia

ro,llapa IWTOpo:if, ltait1, Mat l\ailWTCa, OT'll ero BBIIMania ycKOJJb-

3af'T1, KaR'L CB.H3b 6nrtBaTepsioaoB'b c·1 rpyrrrra~rn ,n;sw;Beaifi, Ta.K'n 

n MeT0,11;'1 nepeHecenia, IWTOpLin o.n;HrrM'b rro'1eprt0.M'1 uepa no3BO

JJaeT'.b 'l'eopiro 6111waTepHiOHOB'.h BC'BX'b TIHIOB'b CBeCTll E'L Teopiu 

1tsaTepHiOHOB'1. HTaI•'IJ TOJILIW O)UIH'1 r. Buchheim rrocTaBHJJ'1 ce6·1 

3a)la'IY CXOJlHYIO C'b TOll, IWTopyro llM 'BJI'1 B'L 811,llY TI a, O}J,HaJ.;.o 

npieMLI R'L KOTOPFJM'L OH'IJ rrp11tfsraeT'£ )lJ!Jl ea pJnnenia n pe-

3y.~1rnT11, liM'1 IIOJIY'JaeMhle, OTJIHY:HhJ OT'h MOilX'1. 

Ha crwnKo Ji ycntJI'L ,llOCTnrayTb rrocTasJJeBHOii: cc6t IJ,'b.u1 

. c y Jlf!Tb ne Mat. Ho ecnr MH'B y .n;acrcJ1 csoe:H pa6oToli o6paTwn 

BIIl1MaHie pyccrtlJX'1 MaTeMaTHKOB'L Ha M,n;en Ulifford'a, TO ~I 6)'JlY 

. C'1HTaTh ceoa BIIOJJH'E y ,llOBJJ8TBOpeHHhlM'1. TtM'b 6oJite, 'ITO 8TO 

I) J. C, 

2) •A memoir on Biquaternionsn. Am. Journal, VII, 1885. 
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11\ ,l< "l"h C'.h JIJ08ll CTOpOHhl JJHlllb Be60.ijblll0R ycJiyroii naMJJTl1 

( 'li!Tonl'a, 3a TY 60JJbIIIYIO ycJiyry, KOTOpyro' OB'1 ORa3aJl'1 c.uaB'B 

p11.1.11oro MIT'B Ka3aEicrtaro yB11sepc11TeTa Ttlln, 11To CBOHMH pa6o

Til ~111 ITO BeeBKJIB,11;0BOil reoMeTpi11 3HaY:llTe.JJhHO crroco6crBOBa.['.i)

llOllY MlpH3aII,il1 mueHn aarnero c.uasHaro reoMeTpa H. II. Jio6a~-

'l<'llerrnro. 

A. HoTenbHMKOBb. 

--@O».- -

_./ 


	1
	2
	3
	4
	5
	6
	7

