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[IPETUCIOBIE,

Hiroropue TEON KOMHIAEECHHXD QECeIS THCHO CBASAHH CBH
Te0MeTPHYeCKEMA NOCTPOERigMW, HIPAKIIEME BAAEYHO POIb BB
Mexapngb. BB Tagoro poja TEnmam® IpUHAKIERATH EOMUAERCHEL
gicaa, BBCICHHHS BIEpPBHE BB HAYRY AHCIifCKAMT MATEMATHEOMB
Clifford‘oM®,—vygcaa, OCHOBENA oUepaniz Hagh EOTODPHME COOT-
BETCTBYOTE OCHOBREIMT NOCTPOeHiaMD Teopim BmHTOBD Ball‘a.
Hama zazaya—pasears noxnbe, wbut 910 6mao cxbaano xo cuxs
HOPD, cBA3b, cymecrBylomyko Mex1y saciama Clifford‘a ¢ oxmolt
c1opoEn 1 Teopie#t Ball's—c» apyro#t, @ BocnoapsoBaThed eff pud
ZOKA3ATENHCTBA HBROTODHXE TEOPEME reoMEeTpim B MEeXaHEEHM.

Teopia BmmTOBE, MOAroTOBIeHEas paGoramm Poinsot, Chas-
les‘a, Mobius‘a, Pluckera m xp. (mcropmueckidi ogeprs e pas-
BaTia cM. M. Banvesckit ,Teopia eaTOBB*, 3au. Mar. Ora. Hos,
O6m. Eer.,, 1X) @ Bo3BejeHBas Ha cremens CTpOfiBaro yuemis
Ball‘es, o6asama csomM® ycobXoM®, riaBamMT 06pa30MT, BBEjE-
Bilo BB Mexamdry Teepiaro Thia momsria o BumaTk. Meroxs,
EOTOPEIMB HOXb3Yercd Ball B% cBoeit Teopim (cmcremMaTHYeCEoe
manomenie padors Ball's cu. H. Gravelius ,Theoretische Mecha-
nik starrer Systeme*) ocROBHBaETCA Ha cmﬁ;xyxémnx'b 4-X% mocTpoe-
BiSXB.

1. Caoxerie XEHaMT (BHHTOBD).

2. Ilocrpoenie OTHOCHTEJHHATO MOMEHTA ABYXH AHHAME —
BeIAYAHE HponopuioHalbRo# paborh, KOTOpPYIO MPOE3BOZRTE CHC-
TEMa CUI'B, XAPAKTEPAsYeMas OJHOM HSH AAHAMD OpH GesEOHEYHO
Maioms nepemBmenim, onperbagemoms apyro# ameamod.

3. VBeamuernie papaMeTpa IHEAME Ea NOCTOZHEYIO BeAUYHHY.

4. YunrOomenie MATEHCABROCTH (IJaBHAr0 BEETOPA) JAHAME
HA JOCTOAHRYIO BEAHIHHY.

Bamuas poas mepBRXB IBYXD NOCTpOeHid oﬁyc.nosmsae'rca
y&e TBMB, 9TO OHE CIYXEATH JI8 phimemia JABYX® OCHOBHHXB
80IpOCOBD EEHEMATEEE H JIBHaMukE Teepiaro Thia. Ilomamo
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9TOT0 OBE 002aIal0TH, OJHAEO, HEROTODHMA saMBuaTeXsHRMA
cBoficrBaM®, EOTODHXT OZHNXB Yy&e GHIO GH JOCTATOYHO 1I%
TOr0, YTOOH MO®HO GHIO Hameperts npexaEibTs HXB BaEHOE
sHasenie xxg Bcet Teopim BmmTOBE. JbHcrRarensmo, mepsas ome-
panis EOMMYTATEBHA M ACCOLIATHBHA, T. €., €CIH MK Ha30BeMT
Clarae¥HA JIEEAMH Yepess a, £, ¥, 10 a+f=F+a B a+
B+y)=(a+8)+y.

Uro racaercs BTOpO#f, TO, 03HAYEAE Uepess [a,S] oTEOCH-
TeIbHH{ MOMERTH AMEAM® & ® S, MH OyreMs mmbrs:

[@,8]=[8,a], [(a+:8)s7]-= [a, 7]+ [ﬁ’}’] S
[a,(8 +J’)] =[a,8]+[a,y],

OTEYZ3 BHIHMB, YT0 OTHOCHTEJLEHH MOMEHTH 00iagaeTh CBoMH-
CTBOMs HpOM3BeeHid B ONepamia ero mOCTpoeHid— cBOACTBOME
omepamin yMHOEeHis: OHA KOMMYTATHBSA ¥ 10 OTHOWIEHIO Eb
onepauiz ciomeHia AmcTpAGYTEBHA.

[loro6auums me o6pasoMs. ecim @ ecrs BBEoTOpas Bemd-
9gHA, H CAMBOXOMT [a,0] MH O3HAUAMS JHHAMY, UADAMeTPT
goropoit Goxke mapamMeTpa a Ha BeIRUEEY 4, TO OXHYy HSB Teo-
pens Ball‘a (Transactions of the Royal Irish Academy, XXV,
§ 82) MH MomeMT BHPA3ETh DaBeHCTBOMB [(a+4),a]=[a,a]+
[8,a], ms® Rotoparo cabiayers, uro omepamis yBeimvueRid mapa-
MeTps JEHAMN Ha BEROTOpYIO BerdumHy BOCHTH XapDABTEPH YMHO-
EeHia AmHaMH Ha nocrosEmylo. Tamoft ®e xapakTeps ummbers,
HAROHeN'S, H YeTBepTad oOmepamis. )

T. 0. cywynocms scero memoda Ball'a cocmasasioms uemuipe
onepuyiu, U3 KOMOPLILS OOHA AHAAOVUNHG CAONCENTI0, G MPU
OCTMAALHYMLS YMHONCENII0 OunaMs: ORHY H& ADYIYI0, BAM AHHAMEL
pa wwcio. Oamaro Ball, sa croasko HaM® msekcrEo, HErB He
YEA3HBAETH AaHAIOriE HOCTpoeRilt 2-ro ® 3-ro c¢b omepamielt
yMEOEeHiS m HET1B He 3a1aeTci BONDOCOMT O PASHCEAHIN 06ma-
ro BREJA OHEpALill TAEOrO XapaETepa.

Jaxsabitmiit mars 8% Bompoch 06% OCHOBHHX® OHEPANiaXH
Baxs amBamavMm (pmuTamm) Abaaers Clifford B® meGoarmoms, BO
BecbMa GOraToM® HOBHME HieaMu MeMyapl ,Preliminary Sketh
of Biquaternions“ (1873). Hepsue 2Ba naparpada 5TOr0 MeMyapa.
Clifford moceamaers omepamim pbremis AByX® MOTOpOBB, IpH
YeMt MOTOPOMT OHT EASHBAETH COBORYNHOCTH IEOMETPHYECERXD
BeIMYAHD, NOMOMBI0 EOTOPHXBP MH MO®EMB XapAETEPH3OBATH
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CHCTeMYy cBXb, UDHI0OEEHEHNXD EB TBepioMy b1y, T.e. Ty COBO-
EyOHOCTh, EOTopyio Ball masmsaers rmwmamo#, 3auMCTBYA BTOTH
repuras y Pluckera ). Clifford mowasmsacrs, 110 10A00HO
TOMY, E&KB YacTHOE OTH AbBJeHid 1ByX® BeETOpDOBT BHpamaercd
EBATEPRIOHOMB, TAE'D USYHeHie Onepayiyu Onsewia 06Yrs MOmMo-
OB NPUBOOUMS HACE KE KOWAEKCHOMY GbPANCEHi Q-+ CIr, 107
g % T CYmb KEAMEPHIONB, O CUMBOAE G 00aadaems COOUCMBOMS
=0, BHpameHilo, EOTOPOE OHs ¥ HA3EBACTH GHRBATEPHIOHOME.
dopuyamporass 37015 pesyasrars, Clifford ocrasigers ero
Ges® pmaxsEbiimaro passmTias ® BE crBiyomuxs 3-x% maparpa-
)aX’p HEPEXOIATH KB DAIRNTHYECEOMY IPOCTPAHCTBY. BB cEaTONB
oyeprs, HRCEOALENME OCHOBHHME IIOCTPOEHiSME I TeopeMaMu, 3a-
vMByaTeIbHHME IO CBOEMY WSAINECTBY B CEMMETDid, OB EIAXETH
-0cHOBaHie reomerpiu u MexamWES TBepiaro Thia (reopim BEHTOBS)
ZId 9ATAUTHIECEAr0 mpocTpamcTea, (BB NORA3HWBAETH MEEAY
OPOYEMB, UTO YACMNOE OME ONACNiR 08YLs MOMOPOEs 048 IMOL0
NPOCMPAHCMEE BLPAIUMCE OUKBAMEPHIONOMS § + COT, 10N G ECMd
cumaors, 06aadaruitt ceoricmeoms 6’ =1.

K+ Bompocaus, sarporyruus BB sToMb Memyaph, Clifford
BO3BPAMAETCA CHOBA W MOCBAMAETH EMB eme NarTs HeGoAbmEX'B
samBrors ,Motion of a Solid in Elliptic Space®, ,Further Note
on Biquaternions“, ,Notes on Biquaternions“, ,On the Theory
of Screws in a space of Constant Positive Curvature, ,Notes®,
(Papers p. 642). Beb omb ormocarca BT reoMerpinm m MexamBED
SAXRTTAYECEATO IPOCTPAHCTBA. BTopaf, 4eTseprad ¥ HATAH CIy-
¥ATH [0ACHEHieMT EB €ro mepBOMy MeMyapy, BB HepBo# BHBO-
Aarca AE. yp. ABEEEHis TBepiaro Thia, ¥ HakoHernd B TPeThelt
pbmarnTcd 3aJaud: IOCTPOHTH OCH MOTOP& M CIOEHTH AB& MOTODA
Cb DASIRIBHMEA NADAMETPAMHY 7, nepecBEAIAMAC DOXs OPANHMB
yrxzons, ocamm. T. o. Clifford cocperoroszsaers BCe CBoe BHH-
mamie Ha paseETim BTOpO# wacra ,Preliminary Sketh—uexa-
HEEX ¥ reoMeTpid SXITHUTAYECEAT0 OPOCTPAHCTBA W COBEPIIECHHO
ocTaBigerd BB cTOpPOE® passmrie mepeoit vacrE m Bompoca 06B
OCHOBEHXb OUEPaNigxs HaJXh BRETAMEA NapaGoInuecEaro naa sIIan-
TRYECEAro OPOCTPAHCTBE.

) By qmero reoMeTpEYECEOMS M3AOMEHiM Teopim BHHTOBS HAMB KAXeTCH
YA0GEEe BMRCTO TepMEHOBE ¢IHHAMS» HAK MuTOPB» YHOTPeGASTH TEPMHRS
«GHBeRTOPT», BBeNeHuRE Hamilton’oms.
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KT BeeBRIEIOBHME He IPOCTPAHCTBAMS OTHOCATCA H PAGOTES
IpYrEXF ABYX'H MATEMATHEOBS, 3aHEMABMZXCH Teopiedi OmEBaTep-
piorosr: H. Cox‘a m A. Buchheim‘a. T. k. B® Hamy 3azauy
He BX0XATD pascMorpbrie Teopia BERTOBE 144 HEEBEJHJOBHXT NpO-
CTPAHCTBS, TO MK H YIOMH#ReME 00T 3THXP PaloTax® JAMb IO
CTOABLEY IO CEOJBEO ABTODH EACAOTCE BB HAXD Teopinm GmEBaTep-
mionoss. H. Cox (Transactions of the Cambridge Phil. 8. XIII,
1883, ,On the Application of Quaternions and Grassmann‘s Aus-
dehnungslehre to different kinds of Uniform Space“), noassysacs
merozoMs Grassmmann‘a, gomoasgers mscabrosamig Clifford‘a,
PacIpocTpaBss uXb Ha TpocrparCTBO JoGayeBCKaro, @ NORasH-
BA€TE, UTO YACMHOE OM3 OMACHIA (8YTs MOMOPOBs GAR IMOL0 NPO~
CIMPANCNEA (OAHCHO BLPANCAMBCA CUKBAMEPHIONOMS ¢ —+ 6T, 10%
©’=—1, T. e, TakEMs GHEBATEDHIOROME, KOTOPHH CB YHCTO
aHAXATAYECKOH CTOPOHH 6esh BCAKAT0 OTHONICHIA ero Kb reo-
merpinm JloGayescearo pascmarpmeard yxe Hamilton (Elements
of Quaternions, p. 218, 219). MNsn nscabrosariit H. Cox‘a
r Clifford‘a o6sapy®uBaerca T. 0. sambuarelbBad CBASh MemAY
TpeMA THOAMA DPOCTPAHCTBD CB NOCTONHHOH KPWBHSHOE H Tpems
TAOaMA OHEBATEDHIOHOBH ¢+ 7. Jl18 91IBNTHIECEATO IIPOCTPAH-
¢TBa c’'=1, pus papaboimueckaro ’—0 u And ruoepGormye-
ckaro ?——1, cooTBBTCTBEHHO UeMy § GAEBATEDHIOHH BHTHXD
THOOBD MH HA30BEMs SIIANTAYECKEMB, DapaG0oIndecKEMD ¥ IH-
nep6oIAIeCEAMD.

A. Buchheim B» Memyapd ,A memoir on Biquaternions®
(Am. Journal, VII, 1885) sazaerca nbasio passums meopin
Ouxsamepnionoss 6cnxs mpers munoss., Bb mepsofi JacTE OHB
8aHEMaeTCd AaHAINTHYECKO#t Teopielt GurBaTepHiOHOB® H Jaers
pais OpMyIs, EOTOPHS OJMHAEOBO UPHAOKHEMH R0 BCHMB
TpeMs TaoaMb. QBT BBOZETH EECEOILEO HOBHXB CHMBOIOBE H
NOHATi#, CBEBAEEHXB Ch HOEATIeM® 0 GmrBaTepmionl; oxmomy
H3% HHXB-—CHMBOIYy € OHD NPHJIaeTs 0cof0 BamHOE SHAJemie:
»0TOTE CHMBOA® oumpefbigerca yp. ®’=—¢’, BB dIIRNTHYEC-
KOM'B mpocrpaBcTBb e=1, BBp mapafoimuecKOMT €=—=0, W B T'A-

nepGoruueceoMs e—V—1; oTa Beamumma BB LBHcreaTeanHOCTH
o6parsa paziyCcy EPHBH3HH OPOCTPAHCTBL: OHA DABHACTCH Bean-
unsd 1/k, xoropas scrphuaerca B® dopuyaraxs JoGavescraro;
TOXBEO Garogapd BBEAEHID 3To#f CEalapHO! BeIRYHHE (OPMYJIH
CTAHOBITCA nNpHEIOREMEME EF DPOCTPaHCTBaMF® Behx® Tpexs
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TUnoB's“, Bo BTopof yacTe 0BT HEPEXOAATH EB reOMETPHYECEHM'D
npRIOKeHiAMT GaEraTepHioHORB., OHB faeTh cHausJa HBCROAREO
dopuyrs MerpmueckEo# reomerpim XIS HEEBEABZOBHXE IpPOCT-
paserss, phmaers mBcxoasEo ocHOBHHX'S 33jaun (depess AsB
TOYEM IPOBECTH IpaMYIo AmHi0, Halth amEilo nepeckuemis x8yx®
maocgocrelt, ycrosic mepechbyenia xsyx® Immif m UD.), NpHYEME,
IOAb3YACh OFBOPOIHEIME KOOPAMEATAME, GEEBATEPHIOHOMS ¢ -+ (39
OHD NpeJCcTaBIzeTh TOUEY, ecam Vg=S¢'==0.—naockocrs, ecan
Sq=Vq'=0 u BmETE (mpaMyb), ecim Sq=8¢'=0, sarbus BH-
BOIATD yp. DEAUBAPOHAA, B HAKOHEN® UEPEXOXATH EB PA3BATIO
Teopir mapaixersnExs Clifford‘a.

Bw uermpexs sambrraxs ,Theory of Screws in Elliptic
Space“ (Proceedings of the Liondon Math. Society. Vol. XV,
XVI, XVII, XVIII; 1884, 85, 86 u 87) A. Buchheim goxasu-
BAETH TEODEeMH Clifford‘a = u3y4aeTs Ge3KOHEIBO MAJIHd U KO-
Beynnd nepembmenia teepiaro Thia J19 HeeBEIRXOBHXTD TpO-
CTPAHCTBB, TOIB3YACH OTYacCTH MeTofoM® (rassmann‘a, oT4acre
6aEBaTepHiORAME.

Hatomens maus ocraeTca eme yumoMsEyTh O MeMyaph
Study ,Von Bewegungen und Umlegungen* (M. A., XXXIX
Band., 1891), B5 KOTOPOMT aBTODH YRA3HBAETH HA C623b napalo-
AUNECKALD CUKBAMEPHIONG C3 WPYNNOY 06Udcenit) I6KIU0060 NPO-
cmpancmes ¥ ToAb3yeTca profl cBA3bI0 I3d M3yvYeHis EOBEYHRIXD
nepexbmenift m orpamenill To%eEs, NPAMKEXE ¥ DIOCKOCTel.

Viss npusefeHHAr0 EpATEAr0 MCTOPEIECKAT0 0530pa SBCTBY-
ers, 4To JAATEPATypa OO Teopin OBMEBATEPHIOHOBH # BOIPOCY 005
OCHOBREXS omepamniAx’® Halh BEHTAME He BEIHEA M 4TO Teopif
0ZEBATeDHIOHOBS BB HBEOTODHXB OTHOIIEHIAXD Tpebyers Aalb-
ghitime#t paspaGoTRA E yaydimemii.

Ab#tcreatessuo, Bb Te0pim OURBATEPHIOHOBD HYMRHO DadJH-
yaTh ABE CTODOHE: OZRY-—AaHAJATAYECKYM, APYryHO—TeoMeTprIe-
ceyo. Uro racaerca mocabrmeit, To, cabzrya mpaulpy Ball‘a, ®o-
TOPEHIf, €O3ZaBag Teopiio BAHTOBE, HIPEICTABIAIOMYO NepBH mars
BB 0606menig Teopin BeETOpOBh, HocTogEHO EMBIs mepers coboi
upepacuuit memyaps Poinsot (Theorie nouvelle....), MH z0xmHE
opu passarim Teopim GukBaTepHiOHOB®—0600mEnig Teopim ERBAP-
Teai0OHOBE—HEMETH BB BEIY EIaccumyeckis paborst Hamilton‘a.
Ho ma nepsoms maamb cBoeit Teopim Hamilton craBars noma-
Tie 0 BeRTOpPB, OCHOBEHA OmepaIiEm HAAT BeETODAMA B OCHOBa-
TeApHOe M3YYeHie mXD reoMeTpuueckux® croitcTBE. Coepuremmo
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TaE®Ee, B 0CHOBaHie Bcell Teopim OMEBATEDHIOBOB® ZOABHO GHTEH
HOIO®EHO XeTaIbHOE H3ydeHie OCHOBHHXD omepaniff: caromenis,
BHYHTABig, YMHOZBeRia m fBiaeHias GHBEETODPOBD H XD reOMeTpH-
YeckBaxd csoftcres. Memay THMB, BF BHIIE YHOMSHYTHXH Dao-
TAX'B, BCEIOYaE MeMyapa ,Preliminary Sketh, sambrors, cay-
FEAUPEXs Kb ero modcmemio, ® paborsr H. Cox‘a srm Bompoc co-
BEDUIEHHO HTEOPHEPYOTCA.

Toywo Takme m aHANATHYECEAT CTOPOHA Tpebyers uO Ha-
meMy mabEio raisabfimedt ofpaborkm. B® sTOoMT oTHOmEeRiH
BBeJleHie BB TEOpid GAEBATEDHIOHOBD IORATIA O QyHENIAXD KOM-
OIEKCHHX's THCEAT BEAa @+ wh, rif w?=1, mim 0, amm—1,
TOAXHO CYMECTBEHHO YNPOCTETh AHAIHTHYECEYI Teopio, cBens
pBroropie orxBIH ex Ha Teopil EBATEPHIOBOB® CEH OfHOK cTO-
POEH # Teopiio pyBELiX OTH EOMOIEKCHHXD YHCEND YOOMAHYTHXD
THIOBB—CB APYroi.

Cgbrats yeasaBpsd fouoxsenid BB Teopim HAPaGOAEYECRATO
6urBarepuiona, Thcabe cBasaBs ee ¢ Teopielt BumTOBE® Ball's =
cocraBiIgeTs TJABHYK 3ajauy mepBoil sacrm oroi#t paborm. Hz mo-
BATiD 0 mapaboxmieckoMs OmEBaTepHioRh MM Omam npaBejeHH
HE3aBACHMO OTH BHme ykasasEux® pabors Clifford‘a, Buch-
heim‘a, Cox‘a m Study, upmuems a1a Back HCXoZHOH TogHOM
CIyHUID aHANU3H ONEPANIH YMHO®CHiZ, & He olmepanmia xbiemis,
gaps 14 Clifford‘a. O6o6mas yMHOEeRie BEKTOpOB® Ha CAy-
uajl GWBEETODOBH, MH DPYEoBofuMca mnpwnnanoms Hankel a:
yerofiumsocra (OpMaibHLXB 3aE0HOBD omepaniift (Princip der
Permanenz formaler Gesetze, Hankel ,Theorie der Complexen
Zahlensysteme“) = mnpEXOfEME KB BaEI0YeRi0, YTO mpPOH3Be-
Jenie XBYX® OHBEETODOB BHDamaeTcd GEEBATEPHIOHOMS,

Anmainst oumepamiz YMHOREHiS H COCTaBIEETT COfeDmaHie
nepsoff raaex. Ms® Bes MH BEAEMT MeRIy IPOYEMB, UTO Ole-
panif ympomenia, moxymEAIONEXCA H3BBCTHMMT YCIOBIAMB, CY-
mMecTByeTs Ge3YACIEHHOE MBORECTBO, HO PESYILTATH MXD Jer-
KO moJydYalTCZ u3% THXB pe3yIbTATOBB, KOTOPHE BHPaMANTCH
GHEBADTEPHIOHOMT.

Bo eropo#t raasb MH pa3BEBAGMT AHAIATHAYCCEYI TeOpin
napaormuecearo OMEBaTEDHIOHA, PA3CMATDHBAI €r0 KaEh EBa-
TEPEiORB, y EOTOparo RoaddmuieHTAMH CIYEATH EOMIIERCHHS
qacia a+ wb,2*'=0. BecbMa CymeCTBeRENMT AAg Teopid napa-
foruveckaro OREBATEpHIOHA HaMb RamEeTcd BBeleHie NOHATIA 0O
¢YyHENim KOMOAEKCHHXT 9HCedD HTOro BEAa. Toapko Giarozapa
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eMy ME BMBeME BOSMOKHOCTH HPEICTABETH (GopMYAR Teopilm Gm-
EBATEPHIOHOBS Ch RelaeMo#t mpocToToll H MsguwiecTBOME BB BAXB
TOXECTBEHHOMD C3H (OpMylamdg Teopia KBATEpHIOHOB® H T. O.
gopuyzaposats olwee moxomenie: BCE Gess MCRIOUCEI PopUYIH
TcOpin KBATEPHIOHOBS MOryTh OHTh DasCMATDHBACMH EaED dop-
MyJH TeOpin GHEBATEPRIOHOBE.

Tpersa raaBa mnocBameHa Goake wuogpo6mHOMY HSyYeHiw
reoM. cpoficTB: omepauim yupomeRid m nbaemin OmBeETOpOBD H
OmEBaTepBioHOBS. Tlaparpadu, B3 EOTOPKXH HIET phas o xb-
ZeHiE GMBEKTOPOBE LPEACTABIAOTH PasBuTie mePBHXT IBYXB §§

,Preliminary Sketh* 85 ayxb ,Elements of Quaternions“ Ha-
milton’a. .

H3® Tomecrsa (OpMYIH Teopim EKBaTepHiOROB® CE (opMY-
laMu Teopid OWMEBATEPBiOHOB® ¥ BOBMO®HOCTH HHTENPETHPOBATH
918 mocrBraia Eag® GOPMYJAM BEATOBArQ CUACIEHid BHTEEKAETH
BechMa 00imad Teopema, $opMyInpoBRHHAH HAMH BB BAuaxB nep-
Bo#f TIaBH BTODO# WacTW; ®3b Hed MemAy npouams cabiyers,
YT0 BOrZa MH GyZeMD BB (opMylaxs reoMeTpiH HIR MeXAHAEH
SBEJIHZ0BA IPOCTPAHCTBA, DIEMEHTOMD KOTOpPAaro CJyAHTH TOYEA,
cupTath BCH UHCIA KOIACRCHHMH BEiA @ + wh(w'==0), ToO
Beh T QOpMYIH MOryTs OHTH HETENPETAPOBAHK KaEb (op-
MyXH TEOMETPiE ZAE MEXAHEEW UIPOCTPAHCTBA MecT® B3mEBpenilf,
5AeMEHTOMs KOTOpare cIy&mTh GmBeEToph. Paspmrie vroro mno-
A0meHid W COCTABIAETH NMEPBYI I'JABY BTOPOR YACTH.

Bo propoli riaph mu nepexogmub KB IpAIOKEHI0 BAATO-
BAr0 CYACIeHid Kb W3yleHi TPynms BEETOBD ( Bh CMECHB
Ball’s) m mokasuBaeM’s cBas, GEEBATeDHiOHOBD €% rpymmo#t (BB
curacad S. Lie) 9BeInfoBRXT JBRAeHil.

Hakomens Bb TpeTseit riaph MH wsraraeM® CBOHCTBA BEH-
TOBHXH WHTETPAIOBH YD. MEXRHUEE u BscAbiyeME OTHOmEHie
#XB BT DOATPYONAMD JBHXKeHI 3BEIMAOBA HPOCTPAHCTBA.



YACTDb [IEPBAT,

FChasa |

1. Jsmmenie Teepiaro Thra BB TeYeHiZ GE3ROHEUHO MAIArO
NPOMEXKYTEA BpEMeHE eCTh BHHTORBOE JBAXEHie, Takb 4T0 MH
MOEEMT BOCIHPOE3BECTH €ro, ecid cBameMt Thio Bemswbmaemo
c¢s ra#tko#t mBroroparo BAHTA ® Coo0muME BTof nocabimedt
onperBienEyio YyrioByro CEKOpOCTE. Xapakrept JXBREeHid rafrm
10 BHHTY He SaBHCHTH HH OTH paliyca TOro NHIAHIpPA, Ha
EOTODOMB DACHOJOKEHH HapB3EH BUHTa, HE 0T (ODMH 3THXB
nocabrEAXF, HE 01F HONOKeRid ralfikm Ba BHHTH, & TOAbEO OTBH
OTHOIIEHIA MeX]y OJHOBDEMEHERIMN NOCTyIATeAPEHMD H Bpama-
waTeabERMD nepembmeniaym ralEm, oTHOIIEBid, KOTOPOE HA3H-
BaeTCd MAapaMeTpOMT BUHT3 M CBE3AHO CT INATOME BEETA yp..
mars = 277 ><napamerps. Jag macs, cabjopareasso, BAETH BOOIRB
XapagTepEayerca ero mapamerpoMt. Ifosomesie BAHTA MH MOKeMB
onperbaaTh mOJOREHiEM'h €ro 0CH, & YLIOBYI) CEOPOCTH ABHEEHId
rafigm—sajgaTh BEETODOMT K, PaBREEMD YriIoBol CEopocrH, Je-
AaMAMD HA OCH BAETA H HAUDABICHHHMT TAEB, YTO JJH [Ja3a,
moybmernaro Bp EOHNB BEKTOD& P CMOTDAMArO HA €ro HAYAJIO,
Bpamlenie rafig@ BameTcd NPOHCXOAAMUME HO YacoBo#t crpbark.
Wrars zsmmerie Tsepaaro Thia Bo Bcagilt moMeHTH ompexbasercd
BBEOTODEMS BEETONT O (ero ockio H napaMerpoM® FPO) = Bex-
TopoMs K, IemamgMD Ha OCH BWETA.

Cs zpyrott cropomsr asmmenie reepraro Thaa Bmoas’d oupe-
Ibagerca yrioeoif ceopocThio {2 BpameRis Thaa BOEPYr® EKagoit
BE6yxs TouRE O ® cEopocTsio V aroit Tourd. Mm mmbeun, cxb-
JOBATENBHO, 1Ba Cmocofa omperbiaTs JAB@xesie TBepiaro Thaa
BO BCIRill MOMEHTD M NOHATRO, YTO BO3MOMKERH HEPEX0Ib OTB
OZHOro cmoco6a BB XDPYIroMy, Tar® 370 o jaHHOR Tours O n
BeETOpaMB §2 B V, MH MOKeMB NOCTDOHTH BHETH ¥ BekTODS R,
Z Ha0GOpOTS.
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Ecaz segropn £ u V sajasn mpOdENiaMm XD Ha UPAMO-
yroabeng oca z, y, 2, snbomia Bavazo b TouRb O: BeETOPS
Q—uposkniame p, ¢, r, BeRTOph V —Inposiniama—a, b, ¢, TO
BEETH O CTPOATCA T. 0.. ero mapameTpd PO, paBRierca:

_pa+gbtre
Po="—l—, (1)

€ro OCh IpOXOZATH Yepe3d TOYEY, KOOPIHHATH EOTODO# CyThb

c~—7b ra—npe b—qa . .
&y == q—‘—fa- y Y= 0N ! zo——:p.?)—?"‘ :rﬂhgs”‘pz'*'ga 1 (2)

@ mapainersEa Bexropy £2. Uro me Eacaerca BexTopa R, TO
0BG DaBeHD M IapasJlcies’dh BeETOpy £2.

Beruuman p,g,7,a,b,c ouperbisiort BEETH O; MH 6yAeMB
nasueath #Xb Plicker’osams zooprmmaramz. Ho merpyzmo sa-
XbTh, yTO0 X4 NOCTPOEHIA BEHTA MH IOJEREH 3HATH D BeIdYdAHE:
4 perwynEH, 4T06H oupexBimts mozomenie mpamodi—ero ocu, m
NATYO-—eTr0 napaMerps, & motomy Memay 6 Plicker’opsum Eo-
OpAEEHATAMA OXHA JoXmHa OHTh ammmeit. VI pbiicrBaTessso, W3
nperpRIymMAXs OPMYIE SCHO BAAHO, YTO BAHTS O 34BHCHTH HE
OTH BeamunEs p.q,r,a,b,r, a TOAREO OTH HXD OTHOMEHiff, TARB
gro Plitcker’ 0BE k0OpJIUHETH CyTh OJHOPOZEHA KOODARHATH
BHHTA.

Korza raMt zaE® BEETH O A BerTopd R, Zemamifi Ha ero
ock, T0 8eRTOPH Q w V gaartousm O ompexbasioTcd T.0: BeR-
TOPE §2 paBeEs M mapaileleHh BeETOpY R, BeETOpPD e V ecTh
CEODPOCTh, EKOTODPY® OyreTds mMBTs TOuRa O, eCld MH CBAREMD
ee¢ ¢b rafigoll BumTa O ® cooOmumb 9TO¥ mocaBimeR yraosyw
cropocTs R.

CosorynnocTe BeETOPOoRS 2 ® V Mm GyzeMs Has. Gusex-
mopoms. Berropd £ ero rIaBEHMB BEKTOPOM HIM TJARBHOW
9ACTHI0, BEETOPE V—ero MOMCHTOMS, TOYRY O—ero TOYEOH mpa-
BeleRid, © HaKOHeNh BeIWIRHH p,q,7,a,b,c ero Plucker’opuma
rooprmaaramia. Ock @ mapaMerps BHETA O, omperbisemaro 6a-
BEKTOPOMT, MH HA30BEM's 0ChI0 H mapaMeTpoMT GmBerTopa (2, V).
Ipo Gmeertops (2, V) Mu Gylems roBOPRTh, YTO OHE JERATH
84 Bagrh O wam pb#icTByers mo BamTy O,
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2. Dopmyav npeobpasosania xoopdurams Gusexmopa (BuNmMa).
[Iposegen® wepess 1098y O HOBYW CACTEMY KOOpPXMBATE (2',y,2')
¥ 03HaYAMB vepess p,q',r',a'.b.¢’ mposrmim Bekroposs 2 X
Ha HOBHA ocH. Kcam moromemie HOBOM CHCTEMH EOOpAEHATSH
OTHOCHTEAbHO CTapo#t onpexbaserca cxemoll

®

x'

yl
2 )\

> >R
RRw

~
»
< < <

®

s 3

T0 MemAy p,¢,r,a b, @ pg,rabc GYLyrs CymecTrsoBaTs CO-
OTHONEHIA

P=ph +qu, +1v, a'=ah, +bu, +cv,
(=phy+qu, + vy V=ah +bu,+ev,  (3)
r'=pM +qu, +1v,  C==ah, +bu,+cv,

OugeBmzgo, yTo Begawmuw p',q',r',a’b',c' CyTo BOOpIMHATH OHBEE-
Topa (£2, V) (BuHTA G) OTHOCHTEILHO EOBOH CHCTEMH EOODAHEATS,
H npersEAymlis QOPMYAR MH MOMEMT DPasCMaTpPHBATH Kakb (op-
Myau mpeoGpa3oBamia KoopamEaTh GEHBeRTopa (82, V) (smETA 0),
ROr12 HAa9al0 EOODAMHATT OCTAETCH NpexBuMB u nasmbEserca
TOIBEO HAUpaBleRie oced.

Ecap BoBaf cHCTeMa EOODIHEATE 6yleTh 6e3EOHEIEO GARMSER
BB crapolf, To HOBHS KOOPAHBATH G6YAyTH GESEOHEYHO MAXO OTIAH-
9aTHCA OTH CTAPHXB, H DOMOMBI0 H3BBCTHHXH (OPMyID EAHEMA-
TERE MH BaillzeMB, 970 GeSEOHEYHO MAJNHE NPHPAMEHid KOOPAHE-
gars Op,dq,dr,da,0b,dc 6yayrs:

dp = qdc—rdb da = bdc—cdb
dg=rda—pdc  Ob=cda—ade
dr =pdh—qda de=adb~bda

rab da,d6,dc, cyre cocrapisiomis Do 0CAMEB EOODAEEATE G€3EO-
HEYHO MaJATO BPAMERiA, NEPEBOAIMATO CTAPYIO CHCTEMY EOOPAE-
HATE BB HOBOE IOJ0MeEHie.
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3nag p,q,r.a.bc um momews HalTH CEopocts V' Ekago#
H6yap Toura O' Thia mw YraoByio CKOpOCTh Bpamenia Thia—£’
BOEDYrEs Tougm O'. Osmaymss uepess p',q',r',a',b',c' coorBbrernen-
B0 nposEniz ' n V' ma oca Boopimrats O(z.y,2), uepess l,m,n
EOODPAWHATH TOYEE O' OTHOCHTENBHO TOH &e CACTEMHN ROODPAHHATS,
M mmbems cabil. gopMyIN KRHEMATEER:

p=p d=a+ qgu—rm
=g b=b+ rl-—pn (4)
r'=r (=c+pm—ql

3ambrams, uro sexmynnn p,¢,r’,a,b,c ME MO®eMD pascmar-
pEBaTh EaE® mposkmiu Q' n V' ma ocm (2',y.4), axbiomig mavano
Bs O' u coorBbrcTBeRHO mapalleIbHEA O0CAMEB Z,y,2 W, cabj.,
CIATATH BTH BEARYEHH BoopAizEaraMm Gmsesropa (2, V).

Baserropous (2, V') Mu Tasme Xopomo MO®eMS onpexrbamrs
asmkedie Thaa, EaEs m GusesTopoMts (£2, V), m 1. B. 06a oER
OTHOCATCH KB OXBOMY H TOMY iKe IBREEEHI0, TO BEHTS G, ROTOPHIt
MEl MOEEMB UOCTPOETH moMombi 6mBeETopa (', V') rakme,
EaEb DaHbIIe MK CTPOMJA BHATH O IoMompbio Gueerropa (2, V),
JOAEEHD OHTh TOMECTBeHS Ch HSTHMT nocrbiamms: ocu O u 6’
JOXRHE COBOAJATH B NIapaMeTPH HXP JAOIKHH OHTh OJHHAKORH.
T. o. pygrab,ec v p' g7 a0 ¢ 6yayrs Plicker‘opume xoop-
gmEaTaMu® ofsoro ® Torome BEETa O. llepmas cmcrema ompexk-
I3eTH BEHTBH OTEOCHTEAbHO oceit O(2,Y,2), & BTOPAA—OTHOCHTEILHO
oceit O'(2',y",¢") B dopuyin (4) nmpeicraBraioTs GOPMYAR Ipe-
06pasoBaHis OXHOPOAHKXD KOODIWHATD BUHTA O, KOria MH, He
nsubras mampaBieria ocelf, mepembBmaens EHAIAI0 EOOPAEHATDH
(royry npusepemia). Cpasmmsas Gmsexrops (2, V') c¢3 (R, V),
MH BHAHMB, YTO BeETOPS {2 paBeHD M HapalleleHt BeETOpPy §2.
KpowB Toro, T. k. 0Ch m UapaMerph §' CAYRATH OCHIO H Ia-
pamerpoms OmperTopa (2, V'), TO E3® HpeITHIYAr0 MH 8aK-
Z109aeMB: TJaBENe BeRTOpH GEBeETOpoB® (2, V') m (2, V)
PaBHH ¥ NapaJJelbHE, 0CA BXTH COBNAA4IOTH H NADaMeTPH HX'B
oxmEAROBH. Beabxcreie storo ceoficTea GueerTopoBd (£2,V) m
(2,V') MH MOReM® CUATATH AXE TORECTBeHHHMH, MH MOKEME
CYATATH BXP OXHEMT H TEMT He OmserTopoms. Hasosens ero a; 5
nepsoxs cayiak Touro# mpmserenia a cryxars TouRa O m Ou-
BEKTODS XapARTEDASyeTCE ABYM# BexropaMm 2 m V, Bo BTO-
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PoMB—T0uR0# npEBegeHid cavEurs O B @ XapakTepmsyercd
AByMd BegTopaMm L' = um V', RoopimeaTH GABEETODPA O OTHO-
careasHo oce#t O(2,y.4) cy™s p.g,7,a,b,c; EOODAMHATH TOro &e
GuBeETopa oTrocETEsbHO ocelt O'(¢ ,y',2'), cyrs p',q ' @' b ¢\ |
dopMyIH (4) MH MOEEMD PAa3CMATPESATL KAk QOPMYIH npe-
o6pasoBaris KOODZHEATE GHBERTOpa, EOrja MH nepembBmaens Ha-
9al10 EOOpXHEATH (TOUEY IpHBejeHia), ne may'boas manpasienid
ocelt. Bum1s, onperbisemust GuseETOpOME €, EOTOPHE 20 €AXB
nops MH 03HauaAm OYEBofl O, OyreMB 03HAYATH TEDEPh TOW He
6yrBod a.

Mpn Gesromesno Mazoms nepembmeniz magara (87,0m,dn),
M n3% Qopuyar (4) noiysaems JXid 0eskOHeYHO MAJAHXTD NpH-
pamenill EOOpIHEATE BHpaEERia:

Ip=0  da= gdn—rdém
dg=0  db= rdl —pdn
dr=0  de=pdm—qdl

Popuyan xaa ofmaro caysas mpeofpasopaBis, koria mamb-
HIeTCd EARh HAYal0 EOPAUBATH, TAKT ¥ BaunpaBienia ocelf, Hafi-
ayrca moMompio (3) m (4). Ecam noBas cmcTena oceif esroneuno
6an3ra BB crapoli, To Ge3skKOHEYHO MAJN¥ NpEpAleHia KOOpAH-
HATD MR HaligeMd, CRIaIHBAA NPRpamedid, NOJYYaeMHA DMH
npu nepembmeniz HavYaJa Ch UPUPANERiAME —IpE HOBOPOTH
oceit:

dp = gdc—rdb da = bdc —cdb—rdm + qdn
dq =rda—pdi 0= cda—ade —pdn +rdl (5)
dr =pdb—qgda de=adb—bda— gdl +pdm

Pesionmpya Temeps Bce BmmeckasaHHEOe, MH IDEXOLEMD Kb
TAEOMY pesyapTaTy: Raminll GuserTopts omperbisers nbrorophit
BEHTS ¥ BEETOPH Jemamili Ba ocm BuETa. (QO6paTEO, BEETD H
BEETOPH, Jemamilt Ba ero ocE onperbrsers BbroTopmit 6mBeR-
Tops. Popuyan (3), (4) 7 (5) npeacraBiawTs PopMyis npeobpa-
80BaHiA EOOPAMBATH OEBeXTOpA (BRHTA), HePBHA—IpPA n3xBreris
BanpaBieHia ocelt, propua—npu nepembnd rousm mpmsexemig m
TpeThM—BE 00meMb cayial OGeskomeyno Mazaro mepembmenig
CHCTEMH EOOPAHHATS.

T. &. p,g,7a,b,c cyThb 0XBOpOZBHA EOODPIMHATH BUATA &, TO
TOBATHO, 9TO 0O AABHOMY BHATY o onpepbigerca TOIbEO OTHO-
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mWeHis Me®Ay 2,9,7,8,0,¢ B, cibi., xamIomy BEATY a orBBuaers
o' GEBEETOPOBT &, JemamExb Ha BuHETS a. Ecim me ME wmo-
CTaBEMD YCA0BieMb, 4T06m 2°=1, T0 IaREOMY BEETY a G6yZeTs
orBbuate ompepbienHu# GaBexToD® M BB JTOME cMECIB GEBeE-
Tops (L2, V), mpuuers xigHa Q==1, MOReTs OHTE HA3BAHD TAEEE
BHHTOMT O&.

3. Yacmuue cayvau. Ecam Mu BossMeMs T0YRy O Ha OCH
6mBerTopa (HAmp. BO3bMeMB 38 T0YEY O TOURY (%,,4,,Z,)), TO
BEAT GUBEETODA 3HAYATENbHO YIPOCTETCA: 00a Bekropa {2
6YIyTs AeEaTh Ha OCE GHBEETOpPa U OTHOIWeRie V7:Q==Pg,
cMOTpa HO ToMy, OYXAYTH JE BeETOpH V' u Q mwbrb oaummako-
BOE HI¥ OpaMO OPOTHBONOJOXEHOe Haupasiemie. Ecam, npm mo-
croagroM® V', Q GyZers yMempmathes, To La Gyaers pocTa m,
npr Q=0 cxbraerca =co. Torza zia BcBxb TOueR® upEBejeHid
=0 u V' ocraerca ograus z Thus me BexTopoms: ThIo Oy-
Jers eMBre mocTynaTexbrHOe JIBHKEHie H LIS OCH GHBEETODA
6yrers ompexkaeEHO TOXBEO HAIpaBIeHie— COBNaZaolmee C'b Bal-
paBienieMT BeETOpa V, moiomemie ®e ocm 6yzers meounpexbaenno.

Hrars, rOrza p=¢g=r==0, Beaninau &e a,b.c e BCh pas-
BH HYII0, TO ODapaMerps OHBERTOpa=0CO, NOI0kERie ero ocg
Heonpenbaenno, a Hanpaslemie ez onpexbasercd BerTopoME V.
Buars Gesgomeuno Goapmaro napaMerpa oupepbiaserca Bmoanh
HalupaBIeHieMS.

Rorza pa+4qb+rc=0, npatens me Bck sermuympn p,q,r
PABHH HYI0, TO OADAMETPD BEHTA a pasest ( ¥ IBUEeRHie
Thaa ecTh BpaljaTelbHOe JABHEEHle BOEPYr: oc . KEcig MH
BO3bMEeMs TOYKY UDHEBeleRid Ha OCH,:T0 V'=0 # GHBEETODPS
GyZeTs XapakTepE30BATHCA BEETOPOMB (2, JeRamEME HAE 0CH;
BEATH Je NapaMeTpa HyJb BmoasB oupenbasercd ero ocrio HiIH
BEETOpOME £2=1, JIeHKRILBME Ha OCH.

4. Jo cext mop® Gmserropy (£2, V) ME mpuiaBald ERHEMa-
trYeckit cmmcxs. Ho Poinsot mokasars, 910 moxo6EO TOMY,
Eaks JBEEeHie TBepiaro Thia xaparTepmE3yercd OuBEETOPOMT
N,V u 1ourolt mpuselenia O, TakKb BCARAH CACTEMA CHIB, IPH-
J0EeHBHXD ED TBepIoMy TBIy orBmBaserna ojsodt cmad R, upm-
Iomenrolt xp Eago#t EuOyss Tousb O thaa m naph cmas, ompe-
XBasemoit ed ImpeHEEMD MOMeRTOMD G, m cabi., XapagTepm-
syerca ragme GmperropoMs (R, G) m Touro#t mpmseaenia. Poinsot
CBOHME DafoTaM; ORa3alb Belmyalmylo ycayry Mexamnkb, Bm-
ACHUBS TOMECTBO TIEOMETDHYECEEXD UOCTpoeHiff, KOTODHE MK
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ynorpeGigeMs BB EmHeMATHEB mpH cIo®eBim ¥ pasIoEeHim
. JTIOBRXB H IOCTYIATEILHHXE CEOpOCTe#f ¢b HOXOGHHME Ee IO-
.CTPOEHIAME JRHAMURM LIPA CIOXEHIH B Pa3NOEEHiA CEAD H UADD
CHIB, OpPAIOWEHHNX® KB Teepiomy Thay. WUss ero pabors
cabryers, 9ro 3aKoRBs mO EoTopoMy Mbmserca Omsertops R,
G cv nsmbuemieMs TOYRE mpuBefesid (O, TORECTBEED CBb 3a-
xoHOMB m3uMbuenia Gamerropa (2, V) (dopu. 4), uTo OmBERTOPH
(R, G) Taxme MOEETD CAyRATH AAg mocTpoesis BBEOTOPAro BERATA,
EaBB H GaBerTop® (82, V), 4TO Eak® TOTH, TaKb M APYro# Games-
TOPH npmAEMAlTS npocrbimilt BEIE, ecanm TOYKR NPHBeleHIid
6yXeTs B3GTA HA OCH BHATA, CIOBOMB, YTO IeOMeTpMYECKia cBoi-
crea Gusegtoposs (2,V) 1 (B,G) tomecreennan. UTags, b reomer-
pnueckolt Towkm sphmia Gespasamyno, ompexbisers am JamEml
6EBeRTODT XsEEeHie TBepaaro Thaa nim XapaKTepHSYETH CHCTEMY
cdih, Bb HEMY HOPHIOREHHHXF.

5. Cuaoxcenie u ewuumanie Gusexmoposs (surmoss). Ilycrs
umu mmbemt xa Omperropa a(pb,rab,c) 7 B(p,q,,7y,a,,0, c,).
Cyuuol#t GEBeETOpOBS @ 2 4 HaswBaoTh GHBERTOPD Y, KOOpIA-
HaTH EOTOpAro cyte (p+p,,+.¢,r +7,,a+a,b+bq,c+c¢). Ba-
BEETOPD: Y BAS. TaREKEe CIOKHHME GEBEETODOME, OHBEETODH Xe
a M S—craraomaMs, 3aBACEMOCT MEREAY &, 8 @ Y BHpPABaET-
¢4 paBencTBOM® Y =a-+0. Bumrs, ouperbideMuit GEBeRTODOME
Yy Has. cymumolf BWHTOBD & H B, a oTE mocrbiHie CIATAIMEMA
BuETaM®. Omepanis Clo®eHi# GEBeETOPOBL Xopowo mscrbroBama.
He sxozs Bp mogpoGmocra, Mu samBTaM® TONBKO, YT0 CIOXKEHie
GEBEETOPOBT MOKETH OHTH CBEICHO EB HOCTPOEEild LAIKRIPOR-
Aa—U0BEPXHOCTH, HpeicTaBIgiomel cofoli axre6pandeckit EOEORLD
TPETHAT0 NOPAIEA, 9TO 9TA OUEPANid KOMMYTATEBEA B accolia-
THBH& W 9T0 GHBEETOP: Y =a -+, 0CTAETCA OFHHME H TEMB &®e
6EBEETOPOME, EB Eakod OH EoopjmuarHO# cHcreMB EE ORam
OTHECEHH OMBERTOPR o H .

Buuuranie 6uBexTopoB® onpepbiserca EAKE onepanid o6pat-
Had CXOEeHio.

6. Yamuoxncenie. Iloxs omepamjelt ymMmO®eHis OGHBEETOPOBE
MH OyzeMs moxpasymBeaTe omepaniio, obsaganomyio cabi. csoi-
CTBAME:

A. OBa poxxma GOHTH XB0sE0 AmcrpEGyTmBHOH (,distributiv
in seinen beiden Theilen“, Hankel, 1. c., p. 31) no ormowmeri®o &3
onepanim cromenid, T.e., eCIH MW 03HAUUMT 9epesds &, 8, ¥ Tpu
6mBerTopa, cEMBOJOMT @(a.S) mpousBefeHie GABeETOpa S Ha X,
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TO .
P(a,8 + y) =g(a.8) +p(a,y)
pla+y,8)=p@pf)+p(v.h)

B. Oma He fox®HA SaBECHUTE 0Tt BHOODS CHCTEMH EOOPAH-
HaTB, E% EOTOPOE MH OTHOCAMG JaHHHe GHBEETOPH (BHHTH),
T. €. OpE OXBEXE® B TBXT Me WHOEATEIIXD Pe3yIbTATS YMHO-
#EEHid goamens OHTL OfUAT ® TOTH e, KEaEOBa 0K HH GHIa EO-
ODAHHATHAA CHCTEMA OCeif.

Mu nmodcEEMD Hmme To9EBe cMHCIB® 3THXB TpeboBamili ma
EQEIOMD H35 TBXB CIyuaeBs, EOTODHE HAMB IPHAETCA DasCMAT-
prBars. Kaxs BE Teopim EBaTEDEiOHOBS DPAa3CMATDPHBAKNTS TPEXb
THOORS LpOm3BejeHie BeRTOPOBE: CEaJapHOE LpOHSBEAcHie, paB-
HOEe B3RTOMY CO SHAEOMB—TAED Ha3. reOMETPHICCEOMY IPOESBE-
JeHilo  ABYX’s BEETOPOBB, BEETODHOE NpOWSBefeHie W, HAKOHENS,
IPOEBBEJEHie TPETHATO THIA, KOTOPOE HAS. IPOCTO HPOHSBEACHIEMD
B BHpA®AETCI EBAPTEDHIOHOMB, TaED B MH 6yIeMB DA3INYATH
TPA THOA ONEPANIM YMHOREHiZ GHBERTODOBS , AHAJOIAIHHXD
YEA3aBHHMB THOaMh YMBO®EH1d BEEKTODOBG.

7. Craaapnoe npouseedesie. Ilycrs Mu wuBeMs 1Ba GHBEETODS
(@, Ty 20 %5,%s) B B(Y,,YsYs:Yi¥s:Y,) CEGISPERIME npOHBBE-
RemieMt OmBeRTOpPa A BA 6EBEETOPS a— GyleMt 03HAYATH €ro
36aEOMB Sof—MH HA30BeMD (PYBENIO EOODAMHATEH GHBEETODOBD
a B P2, . .. T3Y,Y - - . Y,)=9(y), o01atapmyo
ceofficreamn A w B. PascMorpuys oriBisEo 3TH CBOHCTBA.

Caoticrso A. Ecxz v(y,'v,'v,'y.'y.'y,') ecrs Eraro#t mmGyzs
GHBEETOPE, TO CBOMCTBO A4 BHPASHTCE DaBeHCTBAME:

Sa(+y)=8SaB8+Say
S(a+y)8=8ag+Syp

3ambuas, uTO KOOpZMEATH GHBEETODR S+ ¥ CYTB Y, +Y¥,',...
o Y,+y,', B 9TO

Sa(B+y)=p@,, 2,y « « . y% +y’v,’,y,+y,', C e YY),
Sa}'=9°(%w,,_- oS Y Yy s e Y )

MK MOXREME ODEICTABUTH NEPBOE PABEHCTBO TAKB:

P&, - T Y Yy YY) = ,
"'?’("’n- vt xe; yn Lt ys)+¢(wu et xa; y: ye yc)r



—_— 18 —

BIN EOpOYe;
¢($,y + y,) == ¢(xay) + ¢(ﬂ?,y']-
Toxo6arME He 06pasoMT BTOPOE PABEHCTBO HPAMETH BHI®:

9)(33-')- ?f).y) =gp(a>,y) + oy ay) .

Orm pasencrsa ZOARHE BMBTs MECro, RaroBR ON HE GHIEm
2,4,y . Indpdepernppys mepsoe MO ¥, H HOJATAS Y, =Y, =y, =
=, =Y =Y, =0, MH DOIyYaeMT PABCHCTBO

. i .
Py@,..o 25 Yy )=y @, 25 0,....0)
CupaBejIuBO€ NPH BCARAXD Y, H8D EOTOPAr0 MH BHIEMB, 4TO
@'y: He B4BHCETH OTH APTYMEHTOBS ¥,,Y,....Y,. PYyBEENiE @

6yzers, cxbx., ymmeltno#t Qynxmiet o1 y,: ¢=My +L, rab
M, saBHCHTE TOABLEO orfng, a L, orvZ BY,Yy,...Y,. TaERe
JORaXeMD, UT0 H ¢'y,=—bj He 33BHCATE OTH Y,,Y,, . « « ¥,, OTEY-
H

Za, DpmooMmnag, uro L, He CoEepmuaTh ¥, , Halizems L, =My, +
L,, rab M, ecrs dysEnizs Toabk0 aprymesToss x, a L, o3
ADLYMERTOBS % B ¥,.Y,,Y,,Y,. 1Ipotormas zaxbe oTH pascymze-
Hid, yobramMcs B5 EOHRB EOHNOBB, 9T0 QYHENiZ @ ecTs (/yHROIZ -
auHefiHAd OTHOCHTENBHO Y,,Y,, . .. Y, COBEepIEHHO TaE®e, ACXOAL
BSB BTOPATO pABeHCTBA, MH HallzeM®, YTO @ ecTb amHeHHAA
¢yHENia TagEe H OTH Z,%,,...%,, B CIBL.,

=M+ iz, + fmm + isikxiyh
4 11

s M, I, m, s (3,6=1,2,3,4,5,6) cyTh BeANYHHH NOCTOZEHHEA,
Eciu nozoseys y, =y, =...y, =0,y =y,'=...y,' =0—85 pa-

BeHCTBE UEpBOMB B 2, =Z,=...7,=0, y,'=y, ,=... 9,/ =0—
BE DABEHCTBS BTOPOMT, TO OHH NDHMYTH BEAD:

p@,...2,;0,... 0) =20(z,..7,; 0,...0)
®0,... 05 9,...9)=20(0,...0; y,...9,),

OTEYA2 BaKJ0YAEMB, 4TO CEAZapHOS UpomESBefemie ofpamaercd
BB HyIb, €CIE OIVUHG R3% GHBEKTOPOBD HCYESAETH. UTOOH YXOB-
ZeTBOPHATH BTOMY cBoBcTBY (yHELin @, MH X0IZHHW E08prnien-
™™ M, I;, mj; nOX0EETs DaBENME HYAI0. T. 0. MH 0OROHYATEIHHO
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HAXOIAME, YTO @ J0AR®HA GHTs Ouxzmeitnolf ogmopojmo#t PyHE-
mie# ors z = y: :

@ = TS Y

8. Cnoitcreo B. Osmagas «, 'z, 2, =,/ 2, 2, . .4 o' 9. 9. v,
HOBHE EOODXHBATH TBXD Je GuBeETOpOB: a4 R [, OTHECEHHHXSD
ED HoBofl cacreMd E0ODIWHATE, ME IOIXHH HA OCHOBAHIH YCIO-
Bia B muBre pasencrso op(x,y)=@(z,y), BOTODOE XOAEHO CXE-
JATHCH TOEECTBOMB, RAEOBA 6N HE ORIA HOB&A CHCTEMA KOODAH~
HATB, €CJH MH BHDAIHMB HOBHA EOODIHHATH #',y' 1epesh CTAPHA
z ®m y. IIpeainozaras, 9To HOBAd CHCTEMA EOODAHHATE JAEEATSH
GeskomeyHo 6am3k0 KB crapolt, Mu OyieMs muwkrs o';=z;+d%;,
Ye=yr+dyr (1,k=123,4,5,6), (@ y)=p(zy)+dpy), u
yexosie B npumers BErs o(z,y)+J0@(2,y) =@(®,y), OTEyIa
I (z,y) =0.

Passepuens Bupamenie dyp(z,y). Besgomevso Maing mpa-
pameria & # Jy, noayvaeMws EoopAREATAMH IDE (e3EOHEYHO
mMazout mepembmenim cmcremm ocelt omperbasiorca dopmyzamu
(6), moTopHE IPE BOBHXT 0603EAUEHiSXD NPAEEMAIOTH BHLB

Jz, = z,dc—x,0b

8z, =z,00—r, d¢

Oz, =z, db—z,0a (6)

0z, =z,0¢—=2,8Y +12,0n —z,dm

0z, = z,0a—2 0+, 61 —2,0n

0z, =x,0b—2z,0a + 2, 0m—z, d1
Tazzwe ®e PopuysaMm Bupasares ® npapamenis dy. [loacrasmps
dz & dy v8 Op = Egéx,- +25‘z—§d‘yk, MR Oyzems umBrs

i

d@ = LIl + Mdm + Non+Ada + B + Gdt,
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r1b

_p, o, 0o _dp
L= 0z, Z, dxax'+dy,y“ oy Y
0p

op op op 0P
* 02,7 " o o B
o op 0w - dp
+__ ———n LS. [ERS— S
oz, % or, s+ 04, Ye 0y, Ys
2 M, N noxysaworca mss L, a B, G mst U rpyrosoif mepecra-
HOBEOH OYEBB &,,%5,0,5 Y, ¥ar%hi LurlssTss YysYssYs- LA€HE L7+
Mdm + Ndn 35 dp BupamanTs OPBEpalleHie, EOTOPOE 3aBHCHTH
TOZbKO0 0T nepeMBmenis maYaza K0OpIWHATH, a gxeHn Ada+-
BJH + Gde—ors mepembEH mampaBiemiz oceil.
9. T.x. d8l,dm,dn,da,06,d¢ coBepIIeREO IPOR3BOJEEN H MeR-
Iy coloft mesaHcEME, TO yciosie dp=0 pacmazaercd Ha mecTh

L=0, M=0, N=0 (a)
A=0, B=0, C=0, (b)

EOTODHA XOJEHH GNTh yIOBISTBODEHH EAEOBK OH HE ORIX T 7Y’
TAED 49T0 BEooPemieRTH BTHXE YP. IPH PABIRIENXD Z H Y J0IE
HH OGurs paBAaH Hyaw. [lepsag c¢meteMa yp. DPeACTABIZeTS
ycaogis, aro6n ¢ymenis ¢ He MBEazacs upa mepembmeniz ma-
YaJa EOOPAHBATH, & BTOpas—IupE EsMBHemim BampaBiemif oceif.
M3t mepBux® Tpex® yp. MH HAXOAEMB, ITO

8, =8, =8,=5,, =8, =8,=—Lk, CEAEeME,

® 9r0 BcB ocrarsEme E02pQHEMieHTH, Y EOTODHXB XO0Td OJERSD
US> S8HAYEOBS > 3, DaBHK HYX, TAEB 4TO

P&,Y) =—k(Z Y, +2,Y, + 2, Y +2.Y, + 7,4, +T,Y,) +§s,-aw.~yk

Jaa Bcago# ¢ymenim, roropad npm msmBrenin BanpaBlemis
ocefi gooprEEATS He MbHEserca, cosoBymaocTs waenoss Ada -+ BIb
+@de pasmgercs Byao, @ GYEENIZ TORECTBEHHO YAOBACTBOPHETH
yp. (b). Taryo Qymrnino npegcraBiseTs uepBad wacTs @(z,y):
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—k(z,Yy, + By, +2,y, +2.Y, +2,Y,+T,y,), 860 OHA DaBHAETCH
IponsBeleni—~ Ha CyMMy ABYXD [eOMETPHYECRAXE HPOHSBEZE-
mifl: Bexropa (¥,,7,,7,) Ha BEBTODS (¥,,Y,.y,) U BeETODA (7, ,2,,Z,)
Ha BEETOPB (¥, ,y,,y,)' 9Ta (yHERIA YAOBIETBOPAETS, c.zrlm, yp.
{b), & 7. k. °TE yp. 3Iumefisx, TO E BropaZ YACTH P, B3ATAK
o12BasH0, x02mHA yioBEeTBOpDATH TEME #e yp..

IloxcTaBuBs }i'sikx,-yk 85 yp. (b) R mpEpABREBT HYXK E09(-

$amienTH opn pasmqﬂnx's Z W Y, MH HARNEMS §,, =S$;, =8, =—Fk,,
8,y =85, =8); =8, =8 =8, =0 & T.0. 118  OROHYATEALEO HO-
.uyfmm. Bmpa.meme'

(p(m:y) = _'kx(x:' LY, +$3y‘)—
—k(z,y, +2,y, +2,9, +2.y, +24, +2,9,)

10. Ragosm 6at EE Ouam Eosddmnientst k m %, dynenia ¢
He Mbraercs He TOXBEO NpPH Ge3KOHEYHO MAJKXE, HO H IpA EO-
HeYsHXE nepembmeniaxs cacTeMu BoopruBaAT®; 0Ha Gyrers, cabx.,
yioBaereopaTh BchMB BHme nocraBieEEmME YycxoBiams. T. K.
EospomuierTH %k m k ocranorcs meonpepbieREMMA, TO CymecT-
Byers OesuECIenHOe MEOKECTBO ¢ysEnift, #3% BOTOPHXS EAEAAL
MomeTs ONTh HaSBaHA, COFIACHO HameMy onpexbBiemino, ceazap-
EHMD Opom3BejeHieMT OHBERTODOB® a H S; (YHERiZ @ wbpex-
CTaBIg€Th #XH o6mii BEAB.

He mapymaa cymecTsenHO 06MEOCTA BHZa QYHLIE , MH MO~
MOEeMT OFHOMY m8% Koa{dunientoss k mim k xars EBEOTOpOE
Bo0arD omperbaemnoe (0TAMIHOE OTH HYLH) snaqeme, 108.0%: 320 T
k =1. Camrats % =1 sacraBizers Hach To coofpamenie, 4TO
BB UACTHOM c.ny‘xa.'h EOTXa ORBERTODH 06paTaTCZ BB BERTODH,
mybiomie ofmee HAYANO, T.e. &, =%, =&, =y, =y, =y, =0, CEA-
JapHoe OpoE3BefeHie Gnnem‘opou KOXEHO oﬁpa'muca BB CEaJap-
HOe mpomsBeieHie BEKTOPOBS (Z,,7,,%,) B (¥,,4,,Y,); T. € Bb—
(x,y, +2,9, +2,9,), B cibr., k =1. Uto me racaerca xo Eosd-
dunienTa k, To MH OCTABAMT ero HeouperBIeRENMB; MH yBHAHMB
Jaxbe, uro mog®s k MH ZoxEEN OyieMd noapasymbsarh He EO-
XagecTB0, & HBEOTODHE CBMBOXB, CMHCIH W CBOHCTBO EOTODAro
onpexbaarca HEEE.

Arars, ynorpe6aag Goxbe o6sanoe oGosgauenie KOODARHATD
GuBeETOpoBs o ¥ S OYEBAMH 2,4,7,4,0,C, CEAJADHHMT OpPOE3BE-
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JeBieMb XBYXB OHBEKTODOBD & HA S MH OyieMb HABHBATD BH-
pamenie:

Sal =—(pp, +49q, +rr,)—k(pa, +qb, + re, +p,a+9,b+r.c) (7)

rxs p,9,7,a,b,c cyTs EOODAMEATH GHBEETODA &, 3 P, ,4,,7,,8,,D, ,¢,—
GmBerTOpa 5.

11. Besmopnoe npoussedenie. BeBTOpHENMT OpoOHSBEIERieMB
6aBesTopa S B4 GHBeETOPD a—OGYyieMD 0SHAYAThL €TI0 CHMBOIOMB
Vaf—un HaszoeMB GHBEKTODS, 06aazatomift cgoiicrsamn 4 a B.
Roopzamata GEBERTOpPa Vag: 2,,4,,4,,2,,4;,¢, A0AmER GHTH BBRO-
TOPDHME (YHENisME 0TH EOODPAREATEH GHBEETOPOBD & B 5:

2= Pi(2,,70,,%, 2, T, 05 Yy Y ¥ iY¥s¥s) 4=1,2,3,4,5,6.

IlocMoTpamMs, wro Mu MOmeMT cyatbh o BAXE 9TEXT (yHER-
Kit Ha ocmosamim ceotictes 4 m B Guserropa Vap.

Cgoitcreo 4. CsoficTBO ZuCTPRGYTHBHOCTR BeETOPHATO JMHO-
EeHid BUDPAEAETCS DABEHCTBAMA:

Va(8+y)=Vas+ Vay
Via+ y)8=Vas+ Vyﬁ

IomaTEO, 4YTO EamIOE U8B HEXG PABHOCHILHO INECTH PA-
BEHCTBAMT MeEIY EOODARHATAME GHBEETODS, Crosmaro 8% Absol
YacTH, ¥ OJHOEMEEHEIME ROODIEHATAME GHBERTODA UPABO¥ 4aCTR:

P2y Y, Y Y, FY) =
Pi(®, 05 Yool + Py s YY)

i=1,2,3,4,5,6.
Pi(®, +Y o, + Yy YY)

Pi(Z, 23y, s ) + Py Vo3 Yoo Vs)e

' Wss oTEXD papeHcTB: MM BAARMB, UTO KaE)ad usH (ymk-
mi# @; IOIEEA TORECTBEHHO YROBIETBODATH TEMT ABYMT papeH-
CTBAMB, EOTODHME BB § 7 vroprersopsia Qysenia @. Orcioja
npamo cifayers, 9ro QYERNiZ ; AOAEEN OHTs CEIEHeHRENME
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OIHODOIEHME (YEENiAME EOODIMEATE % X Y

2, =@, (2,y) = Zpa2:Yz
2, =0, (%,Y)=2azxys

Bupamenilt fxaa apyrexs ¢yBENiE MH He BHIECHBAEMD,
B60 ceityact yBEIEMD, YTO OHEH BeChbMa IODOCTO IOIYYAKTCH HSB
@, B @, Ha OCHOBamiM cpo#ictea B, Eb amaldsy K0TOpPar0 MH
Teneph ¥ IepeXOiHMD.

12, Csoitcreo B, 310 cBoficTBo npeibaBIdeTs Eb @; cabiyo-
mee tpefoBamie: Bb EABEMT OH EOODAMEATHHIMGB OCAMT HE GHIH
oTHeceRH OmBeRTOpH o 2 S5, GyEEmim @; ZOIEHH CIYRATH EO-
OpDAUHATAME OXHO ¥ TOrO e OHBERTOpPA, OTHeCeHHAr0 KB THMB
®e ocaMB, ToYRBe rosopa, ecaim ', y' CyTh ROODARHATH OHBek-
TOPOBF 0 H S OTHECEHHHXDH KT HOBHMB OCAM'B, TO GHBEETODB,
EOODANEATH EOTOPATO OTHOCHTEILHO HOBHXB ocel CyTh 2/;=
@2, y) (6=1,2,3,4,5,6) j01mens GHTH TOHECTBEHE Ch GHBER-
TopoM® VaB, CTADHMA EOOOPAMBATAME EOTOPATO CAy&EATD PYHE-
oir z;=@;ry) (¢=1,2,3,4,5,6) 5, cibr, memiy d¢ymrniamn

% =@;(2y) B 2, =@,(r,y) A0IRER CYMECTBOBATL TARid He CO-
o'raomenm R4Eif CyMECTBYIOTs M@®Ay EOOPAMEATAMH OIHOTO H
TOTO Fe 6usemopa OTHECEHHAr0 Kb DASIRYHKEMSE OCAMB, COOTHO-
IneHid, EOTOPHA BHPAKANTCE POPMYAAUE npeodpaaonama K00p-
AAHATS. BTn coomomenm JOLBHN OGPATATHCE BB TORECTBA,
eCA® MH %', ¥ BHpasuMT Yepesd z, y. Ilocrapacucs Teueps
onperkanTs (bynmm @; TaEd, IT00H 0A'B yAO0BJETBOPAAE IOCTAB-
JeRHHMB YCAOBiAMB IIpHE cn*l;nyzoumm Ipeo6pasoBanisxs E0Op-
JBHATS,

1. MswBrent nanpasiemie ocefft TAE®, YTOGH 0Ch 2’ COBHAXA
Cb y, 0Ch Y ¢b 2, ocb ¢ b 2. [Ipumommmas reoMerpmueckiit
CMHCID KOODAHRATE GEBERTOpA, Jerko BmXBTH, 4TO

! L3 . ' t ]
“‘Jx =Ll g =T,y =,y T , =T, X =T, T, =Z,.

Hozo0aug me coorEomenis GyZyTs Me®Yy 4 E ¢, & 7 2.
st mEx® Memjy mpouEM® crbiyers:

zl =¢x(z' rxlmxl z' vwss yuynyuy uy:ny )=
=, (Zyy Ty, T,y T T0y T Y3 Ys Yo Yo Yoo Yo
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Cb Apyro# CTOPOHH

2, =2,=, (T, %% 0, Ty %5 Y,.Y, Y:Y0Ys5Ys)s
a, ca¥r.,
P4(2, .2, @y T T53%05 YosYa¥arYelsiYe)=
=, (€2, 0, X &y %35 YosYnYsYs:YsY.)s

T. €. DOACTAHOBEL

xlx:xaxa xﬁ xeyxysyl y4y5ys )
=(,7,2,)(x,2,% 9.)Y.9,9,)- S

(x’x3x1w5xew4ysyqy‘y5yey4 ( 17733 45 6)(y1y2 ] aysya )
nepeBoiATH QYEENil @, BB @,. TakEMT Ke 06pasoMD Halzems,
YT0 TaEe HOACTAHOBEA HEPEBOZETE ¢, BB ®,, ¥, Bb (O, H Ja-
ike @, Bb @, , Bs @, B @, Bb @,. Mu BrimME T. 0., 9TO
¢yneniz g; pasdbmsanTca Ha B IPYNIN @ ,0,.¢, T @,Ps Py
HepBHE J€rK0 IOAYYaloTCd U35 (0, & BIODHA H3B ,.

II. VsuBagent GesromeunO MaJO0 CACTEMY EOODAEHATD; TOTAS,
H2 OCHOBAHIE BHIIECEA3aHHAr0, O€SEOBEYHO MAJHS IPRpamenid
byuenit @, ,0,,90,:9,,9,,9, HKOIRAH BHpasuThCA QopMyramm,
ROTODHS MH moXysmmb,saMbmaz B3 (B) 7,,7,,7,,7,,2;,7, coorsbr-
CTBEHEO 9€pest @, ,9,,P, P, P, P,. Hss mecrm yp., TARAME
06pasoMb HOXYICHENXB, MH BHOHIIEMD TOJLEO HEPBOE B YETBCp-
T0€:

dp,=gp,de—ep,d¥
dp, =@, de—p,d6+p,In—ep,dm

Cz xpyro# cropoms npampamenia 0p, # d@, BRpPA3ATCA T. O.

8p, =L, 01+ M 8m -+ N,dn+U da+B, 5+ G, de
8, =L, b+ M. dm + N,0n+ A da+B,06+ G Jde
o LM N U B,C; L,M NN B,GC norysaores u3b

BHDaEeHi# 115 L,M,N,‘JI,SB,@, zeuHHXs BB § 8 sambBrol @ ofmEB
pass gepess @,, & BB Apyro#t — depess ¢,. CpaBEEBAf BH-
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pamenia zza dp, n dp, MH MOIYIEME:

L =0,M= 0,N=0 } (¢)
QI1 =0, '581 =, 9=, (d)
L, =0,M,——gp, N,=0, } (e)
U,=0,B,—=~, 6 ,=p, )

13. st pepBo#i- rpynnsl IIECTH YD, BB EOTODHA BXOAATE
TOABEO 0, P, P;, 8TH nocabaria Moryrs Gurs onpexbresn. Yp. L ==
M —=N,—0, Tomecrsemgng m0 BERYy ¢bYp. L—~M=N=0, ko-
TOPHME BB § 9 XOnEHA GhIa YIOBIETBODATH (PYHENiA @, IAIOTH
HaMb TH ®e COOTHOmeHis MeEIy EodpPEIieHTAME p,z, EOTODHA
pamsme MH mubinm memgy rosddenienraMu S p,,=p,,=p, =
2.,=P,,~P,,—Wu B Bch ocrarsENe RospPaNieATH, EMBowie XoTd
01HE% 3HaTeE® > 3, pasus mHymo. T. o. yp. (¢) raiors Aif @,
BHIpamEHie

P, =@, Y, +T,Y, +T,Y, + LY, +T,Y, +2,Y,) +Z045:Yx (8)

Cocrapuss QymEnim ¢, ¥ @, uss @, moxcramossolt (S),
BHOCHM'S Telmeph BHpaXesia ¢,, ¢, X @, BB yp. (d) ¥ cpas-
HuBaeMb E02¢¢QunienTH npr OFABAEOBHXD 2 B Y; MH HAXOJAMSB
TOTZR '

P, =D, =P, =P, =0
Dy +0,,=0
p11=p22=paa=u=0

TaEE 910, 0003B4aa p,, 9epess v, My mMbeMB

@, ==0(2,Y, —;¥,)
9),:0(50. Y, —x, y:)
/28 _:"v(xi yi-wsyx)

IpH ¥eMs @, B @, moIydaiores Esh @, moicramoerolt (S). Bors
obmi# sBxs GyRENik @ ,g,,@,, YAoszeTBOpaOmEXS YP. (¢) B (d).



Onpezbamss ¢ymEniz ¢, ,9,,9,, o6pamaencd EO BTopoi
rpyans yp. (e) @ (f). Hss yp. (e), cpaBmmBag KoaddamienTs
OpA OJMHAKOBHXE & H Y, MH HAXOLAMB

an =abl=ass=a56 =0
Ay =08y =y, =a,, =0

als=a45=a55=aea=0 a’sa-—an"v

aloga"o:aso:aae:o Qg =""0yy =9
O, =0y =0 =0, =G, =0, =S
=0, =0, =0, =0,

u cakz,

.= S(ﬂ’?ly‘ +T.Y +2Y, +2Y, LY, + xeyu) + ?alwiyl
+v(x:ye—wuys —Y4,%,+Y, xs)

Orcioxa mozcramosrofft (S) moayumMs @, m @,. OcraBmiecs
geonperbaennuMu xospduanienTs 9TEXD PyHROIA ME ROIBEN
nozo6pars T. 0., YTO0H (QYHERIZ @,,,,, YAOBIETBODAXR YP.
(f). C» aro nbarlo ¥ foABEN OHJE OH DOACTABETR @,
.9, B yp. (f) m sarbu® cpassuts wosdduuienTH npm oxm-
BAEOBUXE # H . MH Momemb, 0JHAEO, YODOCTHTH BHYRCIEHie,
eciu paso6seMs XamAylo B3% QYBENIR @,,@,,0, H& CYMMY ZBYXS:
Pias=Yiast+ Xits (¢=1,2,3), 115 ¥;,, 08HAvAIOTH TAeBH, nubio-
mie EoaddanienroMs v, ¥ 1;,, BCB ocrasprEHe uXemH. Jerko
yoBrnreca, 9T0 QYEERIE X;¢s TOXECTBEHHO YAOBIETBODAWTS,
yp. (f), a moromy ypasmemia (f), Gaarozaps mX® amselimomy
BEXY, GYAyTH YAOBICTBOPEHN (YHEWIAME (D;,,, €CAE EMB GYIyTH
yAOBIETBODATh QYHENIR 1p;,,. Ho QyEEmiZ v,,, TORECTBEHEN NO
BEAY Cb BRPAEERIAME, MOAYYEHENMY BAME BHEme 11 QyEERid ¢ ,
@,,P, (8), a yp. (f),KOTOPHMT J0IRHK Teneps YIOBIETBOPATEY, Y, ,
Y,, TORECTBEEEH CH YP. (1), EOTOPHMT JOAEEH GHIR YIOBIETBO-
pats QymEmiE @,,¢,,p,; OTC0la Hpaxo cabiyers, 4TO0 vy, ZOLEHO
aubTs opmmrarosull BEAL € @1 Y, =v,(2,¥,—2,Y,), IAby, =a,
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§p‘=v(x,y,——x y;—yaxs+yt 5 +’U (m ya~wuys)
% =v(x3y4. z ys y5x4 +y1$e) +v (w y; xxya)
Py = v(xlyﬁ__ J—Y.Z +y2-’0‘) +7, (mlyt_xiyl)

OPE YeMb @, ¥ @, Haiayred noxcramosro#t (S).

14. Onpexbaaa rras GyBERiR @, .95,P,,P, P P, ) MH MOTB30~
BAJHCH TOALEO BEROTODHME PABEHCTBAME, ROTOPHME ZOJEHH OHLIZ
yroBaersopats 9TH Qynkniam. IlosToMy ME moEeME NOEA TOILEO
yTBep#1aTh, 9T0 QYERNi¥, yIOBIETBOPIIOMHXD ycioBiams A n B
6oxbe obmaro Bmia, vbus HalitesHns Hamu QyEEOim @, EHe CYy-
IMeCcTBYOTH, HO OcTaerca eme uposbpers xBiicTeaTessHO IR STH
PyHEOi® YZOBIETBOPEIOTH ycIoBiaME B npm Bcakmx® Opeofpaso~
Bagigx® EoopamEart. Cabrars oty mosbpry EHe TPYXHO, & MOTOMY
MH Ha Hell OCTaHABAMBATHCH He GyIeMd.

Mu suamu®, 910 QyHENiZ @ COZEPRATH XBA OCTAOMEXCHE
geouperbiesanmMa Boaddunieara v B v,. Kamxoit cmcremd mxs
sgauenilt orpbyaers oxmET onperbieEBmil GuBeRTOPE H Ompe-
rbrenBas onepamia mocTpoemia OuBeETOpa; EaXANHE A3 STEXD
GHBERTODOBE MH MOEEMT HA3BATH IIPOE3BEJCHIEMT W KARILYIO HSH
coorBbrcTBYIOmMEXT Omepaniit—yMAO®eRieMT. V3B HEXP MH BH-
xbaens, oxBaro, oxma®s OuBerTops, orBbuaomif sEAYemigMB
v, =0 v==1 7 OyIeMB HASEBATh €ro BERTOPHHMT HPOH3BeieHieMS.
6nnem'ropa B Ha @, BuibanTs EMeHHO 9TOTEH GHBEKTODPH SaCTAB-
JgeTs Hach TO coolpamenie, uro OmBeETopH, orpBuamie Apy-
raM’s 3HAYCHIAMT ¢ ® v, EMBIOTE CP HAEME oﬁm,ym 0Ch H LOXY-
9210TCA W3h HEr0 BEChMA IIPOCTO, €CIA MH YBEIHYAMB €ro mapa-

v
MeTps Ha - ¥ JHEOREMG riapaul Bestops aa v. Kpows roro,

cyarath v, =0, ¥=1 MH joimEN eme ¥ mo Toift nmpmemed’ uro
Bh YaCTHOME c.nyqa'k EOTA3 Gusemopm oﬁpa'rmcx Bb BEETODH,
mmBiomie ofmee BAIAI0 T. €. T, =7, =y, =y, =y,=0 Bex-
TopROe Ipou3BefeHie 6BBeB‘,TOI)OB'B JIO.MRHO o6paTeThCd BD BEE-
TOPHOE LpOHsBeieRie BEKTOPOBS (2,%,%,) ¥ (4,9,¥,), H, cbx.,

2, =Z,1Y,—T,Y, 2, =0
Z’~= z, Y, —xlya g, = 0
L=8,Y,—2.Y, 2y - 0)
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oTEyXa v=1, v, =0,

W1ags, BosBpam@asch KD OpemHEMD 060sHAYeRiaM® R0ODIH-
HATE Gusexropa OyEBaME ,9,7,4,b,c, MR Oydems Nasweamb eex-
MmopHuUMs npoussedeniems § na a Gusexmops Vap, xoopounamy
KOMOPao cyms:

P= qr,—qr, A =qgc,—rb —(q,c—7,b)
Q=rp,—rp B =ra, —pc,—(r,a—p,¢) (8)
Rz.p% --pxq Onpbx—qax_(pxb—-Q1a)

IIpz 5TEXT 0603HaYeHigXD GUREETODH CAMAr0 OOLISTO BHIA,
yxoBxerBopaiomilt ycrosiams 4 u B, mmberd raria KOOpARHATH:

vP, vQ, vR
vA+v P, vB+v,Q, vC+v R.

15. Amaxmss onepaniu YMRO:ReHis 6rBeETopa Ha GEBEETODPD,
TpousBeieHEHt HAME BT NPEABEAYMEXE maparpadaxm, MOEers
OnThs Gesd CymecTBeEHHX® nsmbuemilt npmiomeRT EB PAsHCEa-
Hil0o caMaro o6maro BEAa ONEpAIiH YMHEOReHIS OHBEETODA Ha
OOCTO4HHOE YACIO0 W IOCTOARHEArO ImCIa BA GEBeETops. Ompe-
yBasd 5TH omepamiA EKaBE ouepanid ZBOSE0 ZACTPEOYTABEHA IO
OTHONIEHI{0 EB CI0OEERi0, AN PesyabTaTt HesapHCHMRH 0TH
CHCTEMR EOODIMHATH, ME HpEmIa 6K BB CIBIyoOIuMP S4EII0-
gemiaMs: 06% omepamiu TomeCTBeRHH, CEalapEoe mpoHsBefeHie
OuBEeETOPR A H& NOCTOSHHOE YHCIO 8§ BCerga =0, BERTOPHOE
npoussezenie ecrs GHBEETOPD, EOODPARBATH KEOTODP&ro CYyTh:

vsp, v8g, vsr
vsa+v,sp, vsh+v,8q, vsc+v,sr.

Mu Be Gyzem®, OXHARO, OCTAHABIEBATLCA H& DTOMEL 4Ha-
xasd, 1. E. garbe Mm BerphrEmMcs B onepauie#t Goxbe ofma-
ro BHEJ3 YMAOEeBis O6mBexTopa BAa HBEOTOpOE EOMIIEECHOE
JHCIO.

16. IIpoussedenie. Cumeoas c>. ipmuens onpexbaensyn T09Ey
O sa T0YBy npEperenia BcEX® GmBEETOPOBD, EOTOPHE MH DPas-
CMATpEBAEMD, B BBKOTOPYI0 CHCTEMY TpPeXDh B3RHMHO LEDIEHIH-
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EyIZPHEXT UPAMHXD 3& EOODIWHATHYI cmcreMy. Hauazo ram-
Xaro BeETOpa MK mDoMBmaem®s BB TouEB O m BCakilt BerTOp®
ouperbifeNt NIPOSRUiEME HA KOODEWHATHRA OCH, ¥ CIOBEMCR
Hagt BerropaM®, eMBoomams Havaro Bb Touxb O, npoussozmTs
omepania no TEMB 3aEOHAMB, IO EOTOPEIMD MH TPOH3BOAEMB
omepania IOA® BEETODAMH BB Teopinm EBATEPHIOHOBE, HHAYE TO-
BOpE YCIOBRMCA HDEACTRBIATH BCAKil BeETOp® (I,m,%) KOMIXEEC-
ERMD YZCIOMH BHEIA:

I+ mj+nk

rab ¢, j, k—nspberame CEMBOIH TeOpiH EKBATEDHIOBORB, Aig
EOTODHXB cxBayomas rta6iEna -

i —1  k —j @)
i o~k —1 i
Ej —i —1

cxy®EATs Tabianel yMHOFEHId.

Besriit 6uBesTops (p,q,7,6,0,¢) MEl XapaETepu3yeMb ABYMS
BeTopana Q(p,q,r) 1 V(a,b,c). OxHEag0 BB YACTHHXD CIYIA4XH
Aag oupepbaemia O6mBeRTOpa HAMT JOCTATOYRO B8HATH OXEHB
BeRTODB. Tars, O6mBeETOpPs OGe3E0BEYHO GONLIMArO HAPAMETDA
(0,0,0,4,b,c) omperbaserca ozHEMD BeBTOROME V(a,b,c), Xid HEro
£2=0; 6uBexrops (p,9,7,0,0,0) pmapamerpa Byss onpexbBaserca
OKHEMD BeETopoM® £; xaa mBero V=—0. Mwmba, cabzosarexs-
Bo, EBROTODEH# BeERTOD® A(/, M), MH MOEeMH XApARTEpH30-
BaTh HMD JB& CYWECTBEEHO PASIAYHHXTL GHBEETOpA: GWBERTOPH
6eseomeyno Goawnmaro napamerpa (0,0,0,/,m»,) u 6umBerTOp® nA-
pauerpa ayis (I,m,n,0,0,0). Mu roammu, nosToMy, mMBTH Eamoe
REGyXs CpEACTBO, YTOOH pa3imiaTh 00a 8Tm OmBeRTOpa, Oompexs-
Igemne oppuus # ThMp ®e BeEropoms. C3 SO0 mbBisio yczo-
sEMed Omeertops (I,m,%,0,0,0) xapaETepu3oats TBME &e cHMBO-
xoms (GYEBOH, ROMNICECHEIMT JHCIOME), EOTODHMTE MH X4pAKTE-
pE3yeMs BeErop® (J,m,n), a ixa oGosEavenia Gusexropa (0,0,0,
lom,n) yonorpe6asTs TOTH &e CHMBOIG, COOPOBOEAadL ero ¢aaro-
pous &. T. o., ecan 8 ects BerTOps (I,m.n), TO TOM e GyrBOH# £ MEI
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03Ha4aeMs @ OmpesTops (/,m,n,0,0,0), mpomssereRieMs &e GIS—
Gasexrops (0,0,0,l,m,n).

JHaEy 4 MH upHEIaeMb, CIBA., XBOSEif CMECIB, MH pas-
CMATDEBAEMT HIE €T0 EAR'D CEMBOA'S, XaparTepusyomilt BbroTopuit
segrops (/,m,m), BIR EABED CAMBOIB, XaparrepAsylmi# Omper-
‘rops ({,m,n,0,0,0). CoorsBrereenso 8TAMB IByMH SHAUERIAMS S
H CHMBOXY ) MH TOIRHN HDHOECATH IRosroe sHavenie. Kcim B
-eCTh BeETOPB (/,m,m), TO G ecTh CHMBOXB, ROTOpHE sBIdfCH
darropoMs B UpEODECHBAETE 9TOMY BerTopy onperBieHmmit
-CMHCI'B, 3ACTABIS€TH BACH NPUBEMATH €ro 3a BEKTOPH, Ompe-
Xbagomi#t G6userrops (0,0,0,l,m,%) Geskomeuno Goabmaro napa-
Merpa. Ecim noxs 8 ¥R noxpasyysaens 6aserrops (I,m,n,0,0,0),
T0 YMHOEAS €0 HA CHMBOJS (), MH IOIYIEMT OHBERTODH: 68
(0,0,0,l,m,m), TaR® 4TO CUMBOAD (), IBIACH MHOEETEIEME Gu-
BeETOpAa mapaMerpa HYXb, npeolpasyers ero Bb ORBEETOPE 0es-
REOHEeYHO GOJRIIAr0o OapaMerpa.

Oycrs uwu mmbems 1sa BerTOpa @, (p,q,r) ¥ a (ab,c); 6m-
BEETOPH &,, ¥ 0, BME0OTH CBOPME EOODIEHATAMA BEIRYEHH
»,,,0,0,0) 1 (0,0,0,a,b,c). DBaserropr a (p,q,r,a,bc) MH Mo-
EEMT DasCMATPEBATL EARD CYMMY OHBEETOPOBE &, H GWA,:

a=a, +&a, (10)

Bupamas BERTODH KOMONCRCHHMN SdACAAME: o —=pi-+qj+
7k, o,==ai+bj+ck, MN MOReus GUBEETODS @ IpPEICTABATH KOM-
ILICKCHRMB YECIOMB

a=pi + qj + rk+ @ (ai+bj + ck) (11)

Hrars kamguil GHBEKTOP: & MH MOREMT NPEACTABETH WIH
BH BEAE CYMMH @, +6)@ JBYXT BEETODOBE, H3H KOTOPHXB BIO-
polt yMHO®eH® H& CHMBOXL (3, MIE BT BA1B EOMIIEECHArO YECIA
pi+qj+rk+o(ai+bj +ck), y Botroparo roaddunmiesTaMm npum
EOMIXEECHHXT €I#HENaX® CIyEATH EOOPAEBATH GHBERTODA.

17. Cs nbabio pacEpuTh CBOHCTBA CHMBOXA ), YMHOBEMS
Bupamenie 8, +@p; =p, i +q,j+7k+6(at+b j+c k) npercras-
Jgomee GrBeETOph £, Ha BHpameHie o, +G)d, TAED, EAKD €CIH
Ou cEMBOIE (@ Omas BBROTOpOR neoupen'hnennoﬁ pexnumEON m,
-onepasch Ha Hamm mscabposamis BB §§ (6—15), nocmorpam



— 31 —

EaEig cBoHCTBA MH XOIKENW DDANACAT CHMBOIY G, 9YTOGH Io-

JyYeEHOE BHPaReHie MH MOrJE HA3BATEH npousae.uemem's A Ha a.
Mu Gyzems mmbrs:

(an +wal)(ﬁo +mﬂl)=a0ﬂ0 +m(alﬂ0 + aoﬁl) +m’al Bl
= —(pp, +qq, +77,)~0(pa, +gb, +rc, +p,a+qb+r.c)
+Pi+ Qj + Re+ w(Ai+ Bj + Ck) (12)
'[—(aa, +bb, + cc,) +i(be, — b,c) +7(ca,—c,a) + k(ac, —a,b)]

rxd P,Q,R,A,B,C cyrs roopizEaTH Gmsertopa Vas (dopwm. 8).
PascuaTpusas 9T0 BRpameBie, MH BOIHMB NpEmRAe BCEro, YTO
JOABHK HBCRONEEO DACIIBRDHETH SHaYeHie CAMBOJA I, EOTOpHE
noEa uMbers TOIBEO CMHCIT E3ED (QarTOp®: BeRTOpa wmam Ga-
BEETODa, Temeph e, BO BTOPOMD 4ienB, ABiderca MBORHTeZeME
nBrotopo#t crazaproit pexmummsl. [[pummments, HODTOMY, CEMBOXY
¢ emc OfEO 3Hauemie: OyzeM® cynTath ero HBEroTOpOH BOMDIER-
cuoff camEmme#, Tak® 9YTO IEpBad CTPORA IpeiBHEAYMArO BHpA-
HeHid 6y1eTs UpEACTABIATh X194 HACH EOMIJIEECHOE YACIO BHJR
S,+®S,. CpabsuBas ero c¢b Bupamemiems (7), MH BHIEAME,
9T0 0HO OTI@yaeTca 0% Saf ToxsRo THMB, uro Bwkcro K BB
HeM's CTORTH CAMBOAG G, kK 03BaYal0 V Hach Heoupexbiemmyio
BexaquHy, OyZeM® CYATATH TENeph HTO K 33 CAMBOID & H CO-
06pasno cb aTaMbs BEOESMBHEEMT oupepbBiemie cranapmaro mpo-
moBeeHia GHBEETOPOBS S HA 4 T. 0.

Crarapuvims npouseedeniems busexmopa S wa Gusexmops o,
Mo GYyoeMs HAS. KOMNAEKCHOE HUCAO0

SaB = —(pp, +qq, +r7,)—(pa, +gb, +7rc, +p,a+q,b+7.c) 13,

Wrags mepsas CTPOEA NDPEXHRIYMAr0 BHpPAZKeHiH, BSITAL
orxbavHO, ects Sap.

Bropag crpora IpejcraBisers EUMIOJERCHOE YHCIO, OIpe-
xBxsomee Vag m caby mepsua A8 crporm MH MOEeME mpe-
crasuath Bb BEAB Sof+ Vagp.

Ecam Mm BO3hMEMT HOBYIO TOYRY HpEBEAEHiE H COCTABEMS
#3% BOBNXD EOODAMEATE OEBeRTOpOB: a H S BHpazenie (12),
o #3% §§ 8 m 12 Gyxers cxbromaTs, yTO mepBaa CTPOEA HOBATO
BWpamenia Um0 npexmHewy Gyzers upercrapiarsca SaB, 9r0 BTO-
pag crpoa OyZeTs EOMIIGECEHME YdCIOMB, oupeibidomgns
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TOTH %€ GHBEETOPD Vaf OTHOCHTEAbHO HOBO¥ CHCTEMH EO0ODAE-
HATEH, TAKB YT0 ueppug ABS CTpora Oyayrs mMBTH 2ad HAacH
npexnee 3Havenie Saf+ Vapf. Uro &e EacaerTcg 10 EBATEDHIOHA,
H3 BOTOpHY yMBoEaercs @', TO cb uepembro#t ToyEm mpmBexe-
mig 0B Oygers wsMbmareca, IlosTomy, eci MW XOTHMD BHpa-
memie (12) mBasearh, npozanexenieu's £ Ha o B XOTHMB, WUTO-
65 OHO yZOBIETBOPAIO yCiOBio B, To MH JOIEHH COBEpIIeH-
HO OTOpOCHT> WIeH® @'a,/f,, WHAYEe rOBOPHA JOJEEH CHMBOIY &)
NPRIHECATE eime OJHO CBORCTBO:

Bearoe Bupazenie, 6ytyur ABAEJIM YMHOEEHO HA CHMBOXB
6, HCUE3AETH, HAX 6% =0.

Opa srom® yciosim, kakoBa 6H HHE OHIA ROOPXMHATHAA
cEcreMa, KD EOTOPO# MW OTHOCEMT OHBEETODH a m /S, NMpeibBiy-
mee smpazenie mMbers axs Salf+ Vap. Ecim MR osgavaMs
ero OyEsaME a ¥ [, NOCT3BHBE HXT DEJOMB, @ YCIOBEMCA CEXa-
AHBATh TAEiS BHpARMeHid TAEH, EAEH eclm OH ¢ 6HIO He ompe-
Ibaernoit Beamumnof, To xerxo BagBTH, 4TO

a(f+y)=ag+eay; (a+y)8=a8+yp,

rak y ecrs maroft 1m6o Gmserrop®. T.o. BHpamemie af Gyzers
YAOBIETBOPAETD K Tpe(oBaHilD A, H MH MOKEMT HA3BATL €r0
npomsBegenies S Ba a. I'pynnupys meave wienm «f mmbems:

af=a B, +w(ap, +ap,)
RIH xf=q=q,+064q,, (14)

oG] q, =—(pp, +qq, +vr,)+ Pi+Qj + Rk
(15)

q, =—(pa, +gb, +rc, +p,a+9b+r.c)+ Ai+ Bj+Ck

Bupamenie suga (14) 6mao massamo Clifford’oms 6mEsa-
repaiogons (Preliminary Sketh of Biquaternions). Yacts ero,
cocrodmad ‘Us% UICHOBS, HE YMHOEEHHHX'S HA CHMBOIH 4,7k, Has.
CEAIAPHOK YaCThi0, B 03HAYaeTCH 6YEBOR S, ocTarbHAd &Ee 9acTh
BEETOPHOI YACTHI0 H OsHauaercs OyEso#t V.

Hraks Mu MOEEMT DesioMEDOBAThL DESYIBTATH HacTogmes
rZaBH cabryomuMs 06pasoms:
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IIpoussedesiic Gusexmopa B Ha Gusexmops o ecmv Gusea-
mepHions q=(,+6q,, 0% ¢, ¥ §, Cymd KEAMEPHIONY, ONPe:
Onanemue ggopmysamu (15), @ CUMBOAS CO—KOMRIEKCHAR OUNY-
ya, 00400010UAR CANOYIOUUMY COOUCEAMU:

1. ymnoxcaa wa o Gusexmops napamempa wysv, mvs NOAY-
uaeMs GUSCKMOPs OEKOREUNO OADWAL0 NAPAMEMPAS,

1. xeadpams > pasens wyamo: «'=0.

Kaxosa Ovr Hu 6oiaa %00pounammuas CuCmeMa, %3 xomopon
Ml OMHOCUMS GUBLKMOPDL & U S, CKAMAPHRAR YACMY | HE UIMIBHACT-
CR, GEKMOPNGR Olce 4acmy 6Ce0n NPEICMABAREMT KOMNAEKCHOE
YUCAO, ONPEOAAIOUECE OOUNT U MOMSB Hce CUBLKMOPE, OMHECEHHH
%3 COOMENMCMEYIOWER CUCTMEMD KOOPOURAMS.

Craaraphaa wacms OUKEAMEUNIOND § eCMmy CKAAgPHOE NPO-
u3gedende, SEKMOPHAR ALY ONPEONMAREMT BEKMOP HOE NPOUILLIEHTE
8 na a.

Mnasa Il

18. Romnaercuna wucaa 6uda a; + 6a, 0" =0. Urolu yera-
HOBETH 3aEOHH omepanift majzs GHEBATEDHIOHAMH, ME OODATAMCA
Ipe&Ae BCEro EB H3YUEHIID KOMOIEKCHEIXD IACENH BEAA @ + GG, ,
rib a, @ o, cyr» mbroropma pbicrBETEILENA, BIE MBEMEHS
wacza ¢ + d V=1, a & =EoMuIemcHaz eimHANA, 06IAXAOMAL
croffcTBous ’=0. OsHauad ROMOIEECHOE IRCIO G-+ (A, OXHOH
OykBot a, OyZeMT Ea3. G, 1IA8KH0I0 YACIMIO, O, MOMENMOMZ H
OTHONIeHie 4, ¢, Napamempoms IHCIA ¢, BTOTH Nocarbimit wMm
6yzeMs o03HagaTs OykBolt P, crapd ee mepexd a, Tags uT0 Fa=
a,:@,. YcIoBuMCA TOBODHTH, 9TO YACIO @& CTAHOBATCH BEINECTBEH-
HHM'B, EOTEA 4, ofpamaercs BB Hyis. Uncia 4, ¥ @, Henpm-
BOJAMH OJHO KB XDYFOMY, & IOTOMY @=~( TOTAS B TOZBEO TOTJA,
Eoria ¢,—a,=0 ® JBa 4ucis a==0, +a,, b=>b + @b, pasaH
TOABEO TpE @,=b, ¥ a,==b,.

Cymuy umceat a ®m b Mu onperbamMs dopuyroi:

a+b=a +b +o(a,+b,), 8))

u3s EorTopoR BEARMB, 4T0 a+b=b+a,a+ (b+c)==(a+b)+c¢,
T. €. 9T0 CAOMEHie REOMMYTATEHBHO H a&CCONiATHBHO.
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By cmay cpoficTsa ¢2'==0, mponssefienie b B ¢ BHDPASETCA
EOMIDJEBCHHMD YHCIOMB TAEOTO XK€ THOA:

ab=ab, + @(ab,+ad,),
orcioza mmbers: ab==ba , a(bc)=(ab)c @)
a(b +c)=ab + ac,(a + c)b=ab + cb,

T. € CACTeMA YACeId BHI4 a4, + ()G, eCTb B8AMEHYTad CHCTEMA,
omepanid yMHO®eHid EOMMyTATHBHA, aCCOLiaTEBEA ¥ IO OTHO-
meRi0 BB CIOEeHio ABCTPEOYTHBHA.

Onpenbras onepanm BHYATAHiA , Xbaemia m m3BIeveHid
EODPHA, EAaED omepanim oODATHHA CI0EeHi, YMHOEEHI0 H BO3-
BHIIEHII0 BB CTEHEHb, AMBEMB:

a—b=a,~b, +c(a,—b,)
b_b  ab—ab,
At e ®)
—Va a4 .
Va=Va, 1+ 5.9)

Hss 91exs dopuyas cabayers:

. I. OcnoBang cnepamim moi® IACIAME BRX& @, -+ @, HPO-
H3BOASTCA TaKb, EAEb e€CIH OW @ Onjo OesROHEYHO Maloff Be-
JApuRBOR, EBAIDATAME B BHCHIEME CTeNeHSMH EOTOpO# MH mpe-
neﬁperaem

II. Ouepaniz Bajs YECIAME BAA4 G, -+ GG, HOZYHEAITCS
SABOHAMT OGMEHOBeHHOH A&areGpsL.

3auBTEMB, O0ZHAEO, UTO PASCMATPHBACMEIA KEOMILIEKCHHS
9ACAS NPefCTABI&IOTHS HBROTODHE OCUGEHHOCTH, ROTJA TIABHHE
YaCTH BXF O6pamanTcd BB HYIb.

Yramens spbcy cabryomis:

I. IIponssegenie 1ByXB, mam HECEOXBERXD umCeas o6pa-
NiaeTed BB HYXb, MAW EOLa OJHED M3 MHORHTeXell paBeHT HYMIO,
BIE EOTI& TJABHRS UACTH JBYXD MHOmATelefl DABEW HYJIO (HIH,
970 BCE PaBHO, NAPAMETDH IBYX® MHOXATeIel paBEH Geskomeu-
HOCTH).

II. Tapamerps npomsBefieRid XBYXB, BAR BBCROZBREXT 4H-
cext paBHdeTcd GeSEOHETHOCTH, KOTXA HMADAMETDE MOALKO 0000
MHOXBETeId ofpamaeres BB GeBEOHEYHOCTE.
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III. Korza a@,=—=b,—0,T0 9acTHOE -3 == 314— ke, rab k meompe-
1
ZBaerno.

1V. Ho onpexbierio EopHs ERaxpaTEaro, V 0 ecrs Heompe-
xbaernoe umcxo BEAa ko), uacio % ompexbugerca, ecam BB BH-
pamenin V a m3pheTens SaEOHBD IO EOTODOMY @, ¥ g, UIpEOIA-
FANTCL HYIIO.

19, Qyukyiu 0ms KOMNACKCHLILE YUCEAs 6Uda A==, + 6)a,.
Bcakoe supamenie Bmas f(a,,a,)+06Y},(a,a,), 3B fla,a) =
f.(a,,0) cyrs mBRoTOpRS (yHENIE 0T® a,,q,, €CTH EOMIICECHOE
yEcav, OPEBAJICRaumee EL 0GIACTHE DPascMATpHBaEMEXB 3xben
9Ecels W SABHCHTH 0TH a==a, +&a,. Cabaya sa G, Scheffers‘ous
(Verallgemeinerung der Grundlagen der gewdohlichen comple-
xen Functionen, Berichte der Sachsischen Gesellschaft, 1893 =
'94), Tagoe Bmpamenie MH TOABREO TOrZa 6yZeMT HA3HBATH PyHE-
Tie#t 0Tt EOMOIERCHAr0 mepeMBEEAro a—a,-+G)a,, KOTA& OTHO-
menie ero 6e3EOBEYRO MAJXAr0 NPAPAMEHid ES coorsfkwcmnylomeuy
nprpamenio mepemBrraro’ mesasgcaMaro da=—da, + oda,:

df of da, df, o _ df da, of da,)]
6 dal dao dao ()a, dao da, \da,

He SaBHCHTS OTH OTHOMEHis da: da,, EaROBH 6N HE OHIE @,
a a,. Jerko Buabrs, uT0 Opum 'rat«:om. onpexbienim cammit 06~
nuﬁ Bnib yaEnim ors a Oyrers:

fla,) +wla,f (a,)+1,(4,)] (4)

rak fla,) ® f,(a,)—upomspoxsEnd QYBENiE OTF a,.

HozoSuRus me 006pa3oMs, oupeibaas q)ynxmlo oTs BBCEOaL-
BEXB nepeMBRENX® a==q,+wa, b=b +wb,, c=c, + 6c,,...
BEAED BHpamenie f(a,,0,, b 10,50 )+ of, (ao,bo,a 3By e ), EOTOpOE
60 On QyHERield EamAAr0 ns's nepem:ﬁanmx'b B34Tare BE OT-
abivnocT®, Mu Halizems, 4ro cammit ofmi# BEA® QymEENIE OTH
@,b.C,... TAROB®:

fa,,b 03Cas+ )+m[a +Iil (;Zf+c §£+...+;‘i(ao,bo,c,,..)] (5)

b f m f,—uponsBoabENE (YHENIE OTB @,,Dy,C,,...
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Pascvarpusas ¢ynsnilo o1 ofHolt HesapmcuMmolf mepeMBE-
Hoft, MH Bu)EMB, uT0 {yHEHmi4, Boo6me romops, me jpBiaercs
BemecTBeHHOH, Roria nepemBHEOE a==a,+ (>3, CTAHOBATCH Beme-
CTBEHHEIM%, T. €. Eoria a,—0, TAE® UTO BB 0GARCTH EOMIIEEC-
HNXD YHCEJ's PASCMATPHBREMATO THUA BCaKoe BHpamenie F(a))—
fla,) +af,(a,), us goxman cqurats QyErmiel o1s a,. IloBaTHO,
uT0 npomsBojHO#t proft Ppymrmiu Gyrers F(a,)=f(a,) + 06y}, (a,)
® ABTErpaXoMt— F-'(a,)=f"'(a,) +&f,(a,)+C, taBf'(a,) =
1,"(a,) cyrs mETErpaiN OTH fl4,) E /,(a,) 8 C-—nponssolsHag
NOCTOSHHAS.

Hss ¢opuyan (4) cabayers paake, uro ¢ymsuiz ors
a puoark onpexbazerca xsyma dymenismm f{(a,) u f(a,). Ho
dyernia orv ¢ npEEEMaeTs BEAB fla,)+ &f,(a,), Eoria mepe-
wbERas CTAHOBATCS BemeCTBeHHO, ® noToMY (QyEEnin f(a) =
/. (8,) 6yayrs Bams mspbcTEH, ecis m3pbcTHR 3HAYenid QyBEENiE
OTb d=@,+ () NPA BemMECTBEEHHXD 3BAYECHIEXH EOMIIEECBOH
nepenbrnolt, Uraes gynxuyin oms xounaexcrnow nepemnumol
BNOMNI ONPEOMAREMCR, CCML HAMS OaNbI €A SHAYEHIA 048 6ewye-
CMBEHHNITE IHAYENIY Nepemmuno HE3a8uUCuUMOl.

Yro6K N0 AREEOMY SHAYERi0 (yBELiA OTH BEMECTBEHHATO
nepenbnnaro F(a))=fla,)+ o, (a,) noxysars ed pupazenie F(a),
EOTJa mepembHBas CTAHOBATCE KOMIIERCHOH, MH JOIEHH EB
F(aO)i; OpECOeJEHETE 1I€HE @a,f (a,) =wa, F'(a,) (cu. dopy. 4),
B CABL..

Flo=Fa,)+ 00, F(a,). (6)

Crasanmoe OTHOCHTeNsHO (YHELIE oTB ofROZ HesaBmcHMOR
depexBrmo# copasexazBo m jfud QyEENiM BBCROABEEXT mepe-
wBeeuxz: dymenia F(a,,b, ., ... ) =F(8,,0,,C;...) + 6, (@,,5,,C, ..}
OTH BeIECTBEHEWXT NepeMBEEHXE, EOTJa NepemBHEES 0CTaHO-
BATCA ROMIJEKCEHME, ODEHEMAETD BEAB

oF oF oF
F(ab,c,..)=F(ab,;c,,..)+6 [a, 5‘;0-+ b, 5(-):4- ¢ 50—°+... ] (D

dopuyaw, omperbsaomis F(a) m F(ab,c,.), Mu oue-
BHAHO NOJAyyaeMs , ecId BL BHpaFeniaxs ¢ymenid. Fla)) =
F(a,,b,c,,...) Bubcro a,,b.c,,.. nOACTaBEMD a,bc,.. B sarbus,
IPBEABE ) 38 (E3EOHETHO MAJYiO BEIWIHEY, PasAOEBMT QyHENIR
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F BB CTPOEY DO CTEmEBAMB G) H OrPABRYAMCA LEPBOK CTe-
UEHBIO 6.

s popuyrs (4) w (b), mam (6) u (7) BErTexarors crbaym-
mig cBoficrea (yEENIE OTP KOMUNCRCHEIXE HepeMBHEHXSB,

I. Ecan b=b,+ b ecrs dysrniz ors a=a +@a, T0
00paTHO @ €eCTh (bymmxa ‘o3 b.

IL. Ecam c=¢,+ wc, ects fymeniz ors b, u b—Jyeenia
0TS G, TO C GyAeT'L_(l)nynieﬂ oT® a.

IIl. Ecam moMmiercuns uepeMBHERS a w b cBasaEH MeEXY
coGoit yp. F(a,b)=0, rab F(ab) ecrs $ymEnis ors a 7 b, TO
b 6yzers $ymERielt 015 a m a—oyneniet ors 5.

OunpezBasa npomssoamyo o01% F(a) EaEs OTROmEHie OpHE-
pamenis, moayvaemaro ¢yermiet F(a) upm GesroHeIBO MAAOMD
npapameniz a: do—da,+da,, BB droMy nocibpmemy, He TpyA-
HO IIOEA3aTh, 4TO

F(a)=F'(a,) + waF ' (a,)=f (a,) + o[a,f" (a,) +£,'(a,)]

TIpowaBozBad, RAKE BEAEMD, €CTh TAERe QYEENiZ 0T a.

Ecig WHTEHrpaIoOMB® q)ylmmn F(a) MH . HA30BEMD TARYIO
$yEELil0 OTH @, 0SHAYEMD ee uepess F-*(a), 4ro es mpomssoj-
Had PABHIETCH F(a), TO

F1(@)=F-(a,)+ @0, (@) + 0=
=8+ @[a,f(6,) +1~(0)]+,

r15 C=C, +C, ecTs OpoEsBOAbEA LOCTOZHHAL.

Bs na.usn’hﬁmem'b J18 Hach 0co6enEo BamBH OyZyTs TB
dyHEDiN, EOTODNZ UpH a=—a, (4,~=0) CTAHOBITCA BEUIECTBEEHH-
yu. W31 mpepmsaaymaro acao, 1r0 EamIoft BemecTBeHHo¥ PyHE-
nig ors ozmoff, mam ABCEROALRAXE BENECTBEHHNXS mepeMBEHNXB
Fla,),nae fla, bo ,C,3-+-) cOoTBBTCTBYETS BIOAES onpexbiennad GpyHr-
Oig, EOria nepem'hnana CTAHOBATCH EOMIIGECHHMA, & HMEHHO:

fla)=f(a,) +wa,f'(a,)

d
1(,,¢,...)=1(a,,0,,C, -+ )+ca[a L +b‘ 01’: ¢, g{z+....]’

. ., 2t

d 1 db + ree

orcwis Ff(abe,..)=
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Msz npexzmaymaxs QopHYXF MH moIywEMs® cxBayomis
BHPAREHIT XI5 KOCHHYCa, CAHYC3, JOTapHOMA H T. A. OTH EOMU-
IeCENXT uepeMBEENXE 4,b,c,...:

C8a==C5a;, — G301, SN, Pesa=—a,tga,
sma==sna, + €4, €84, Psno—=a, ctga,
sna a 2
tga==-"" —tga, + ) —o- Plga—"2 8
90 =sa 9% cs*a, g sn2a, 8y

lga=lga, + & 2=lga_+cPa Plgam~
@y * lga,

ab=g b[1+(Pa.b, +1gab,)] Fab=b,(Pa+1lga,Fb)
Orcroza mybems papp cooTHOmERilR:

cs*a+sn'a=1; sn(a-+b)==sna csb-+ csa snb
(ab)°=abe, abac=a’*° m t. 1, W T. I

dlga 1
m:csa; @=—sna, LA ) X, @ T. L
da da ~ a

20. Bursamepnions:. Croxcenie u eviuumanie. Cxarapnas
sexmopnas uacmu Ouxeamepwiona. Onperbizuts OHEBATEPHiOHD
EAES EOMIJEECHOE IACIO BUAS

q=w+ i+ jy+ke—=
=w, + 0w, + (2, + &z, )i+ (y, + 0y, )i+ (2, +@2,)k  (9)
rab 4,7,k cyrs mspBerame Hamilton‘osw cuMBOIH—EOMIIEKCHHES
eIUEANH, XIS EOTOPHXT Tabimnelft yMROEemid CIYEATH TAGIANA
(9), ra. I. Mu onpexbasens T. o. GmEBaTepmioOHS RaEB KBaTep-
BiOHS, Y BoTOparo Roadpmuienramu upm 4,5,k ® cBOGOZHEY 1IeHS

CyTh EOMOIEECEHZ ydcia BHMepascMorphaparo Tama.
Cymmy m pasmocts GugpaTepmioEa ¢ o

q=w +2'i+y'j + 7k,
rxbw @,y ¢’ cyTh ROMILIERCENY YaCAa, ME onpexbaans dopMyrann:

qEq=w=w + (z2')i+ (yxy)j + (e==2)k (10)
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Mss sroro ompexbaemia cabayers;

1. DurBaTepHioR’s q ME MOEEM} PASCMATPHBATL ERED CyM-
MY EOMIICECHHX'® YHCEAD W W Zi-+Yyj-+ ek, TAaEs 49To, HASHBAL
W CERIAPHOK YACTHIO, & Zi-+ yj-+ 2k BERTODHOK YACTsI0 GUEBA-
repuiona q ® o3Havag =Xt coorsbrcrremmo Sq m Vq, mmbems:

Sq=w Vq=wi-+yj+2k
q.—:Sq + Vq. (1 1)
Buxeamepnions ecms cymMma ceouxs vacmeil: cxaaapuod
eexmopnod.

Berroprylo wacrs, Vq, Mu 6yzems 03HaUaTh Tagme OZHOM
6yEBO¥ rpezecEaro aXpaBRTa, HAOD. Q, TOTXA&

Q—w+a (12)

II. IIprernas Bo BEEMAmie cabzcreia ms® ¢opuyan (1),
HAXOZEMD

q+q=q+q
qQ+ (@ +q)=@q+q)+q",

rxb q" ragolft am6o rperit Gmesarepmions. T. 0. caomemie 6mE-
BATEPHIOHOBS KOMMYTATHBHO B ACCONIATHRHO.

21. Ymuoncenie. I'nasmas uacms 14 Momenms GuxeamepHiona.
Hponsseseniems GursaTepHiOHa ' Ea MW HA3HBaeMb OEEBa-
TEepHioAs, EOTOPHY# HONYIATCA, €CIH MH IEDEMHOREMB BHpame-
mig q # ¢ TaR®, BaE® ecim G 4,k Ouam BeomperbleRHEME
pexnquaaMa (mprueME OyzeMs o6pamaTs BHEMAHIE Ha MOPINORH
mMHOEHATeAelt 4,5,k) u sarbum Bocmoinsyemcs Tabrmme# (9) ra. I
Torza M Oyzems mMBTH:

qq' = (ww'—x2' —yy'—22)
+ (wx' +w'z +y2' —y'2)i (13)
+ (wy +w'y + 22 —2'x)]
+(wd' +wa +xy —7'y)k

DreBarepriors q MH 6yZeM? HASHBATH MROXRHTEIEMB, &
6EEBaTEpHIONS ' —MHRORAMEME; CxbioBaTeInEO, 03HAYAH IpO-
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m3Befenie ' Ha q 9epess Q' MH CTABEMB MHOXHTENb Iepexs
MEOEHEMEIMS.
Wt  dopuyam (13) cabayers:

L qq'==q'q
q(q'+9"Y=qq'+qq"; (¢'+q")g=q'q+q"q (14)
q(q'q") =(aq)q"

T. e.- ONepamid yMHOEeHid OGHEBATEDHiOHOB: XACTPEGYTRBHA 0O
OTHOIMEHil0 ET CIORERil0, ACCOLiATABHA ® BOOOSMIE rOBOPA HE KOM-
MyTaTHBHA.

II. ComocraBasa dopuyas, oupepbagiomia ymromenie u cxo-
®epie GAEBATEDRIOHOBH, JEFEO BAXBTH, 4TO YX€HH, HSH EOTOPHXD
cocTaBraeTcs GHEBATEPHIOND, MH MOMEEM> TIDYNDRDOBATH EARD
YrOZHO ® T. 0. JaBRHE GHEBATEDHIOHS IpPEICTABIATL BE DPAas3-
IneERXs Popuaxs; yrameMs HEROTOpHSE, Yamie BCEr0 HAME yIOT-
peCagemud. .

a. Coexnras oTibibEO YIeHH, yMHOEeHHHE HA 4, 7, k, MH
nybent Gukpatepinons B opm, ynmorpeGisemoit maym eume (9).

b. Coezunsa ®e BMbBerb urenw, yMHOEeHENe HA I, DOIY-
YaEM'D:

q=q,+6q, =1, +x“i+yo}‘+z°k +6(w, +z, ¢+ Yy J+2.k).

q, OyZeMT HassBaTh TIABHOKO YACTHI, & (,—MOMEETOMD GHWEBA-
TepHiona (. ‘

c. Hanmcass q=S8q+ Vq u o3sagups raasExd gactE Sq
2 Vq uepest S q m V,q, BXT MoMenTH uepess S,q 2 V.q,
myBens:

8q=S8,9+®8,q=8q, +®8q,;Vq=V q+wV,q=Vq,+aVqg,
q=8,9+&8,q+V q+ eV q=w, + 0w, +a,+ca,

22. [Anaenie. Buxsamepnions: conpryscennsid u o6pamuuil,
Hopma Guxsamepwiona. Taks KaEs yMHOKeHie He KOMMYTATHBHO,
10 xbaemie—onepamia o6paTRag YMEOXeHi0-—MOZKETH IBYXH TH-
noBs: MH oupexbiseMs iBleHieMT MIR MHOBHTEIb IO JAHHHMD
MHORHEMOMY H INPOMSBEICHI0, AIX MHOXEMOE HO JAHHEIMB MHO-
EATEI H IpomsBefenio.
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Pascmorpant cpaiara uacTENR cIyuadt, EOrza OXEED ¥3B
ABHEKXB MEORHTEICR €CTh CRAIAPHOE YHCAO @ =a,+ ca . Ilyers
q' xaEEOE nponane,ueme 7 q’ ,npyroﬂ ncnouuﬁ MHOBUTELS,
Tars ERag® aq’=q’'a, 70 ofa yp. q'¢=q = aq"=q muboTs
ofHO & TO ®e phmenie, ¥ XBB BHmMeEYNOMIRYTHA omepamim CTa-
HOBaTCE TomecTBewHNMH. Caljoeateirmo, He Gozch Hegopasy-
mBHi#t, ME MomeMD DHCATL ('==q':@=q'/6, TPEIEM® OYEBHJHO,
970

n_@_W 2. Y f"_'
L Stk Bl W k.

Uro6s EB TOABEC UTO DasCMOTDBHEOMY 9YACTHOMY CIYIAD0
npusecTs o0milt, MNH BBefeMb EBCEONLEO HOBRXG IOHATiH, BCTPB-
YalomMexcd BF TeOPiE KBAPTEHIOHOBE.

Prrsarepmions Sq—Vq 6yieM® BASHBATL CONPAEEHENMD
¢t ZABEHME Q=Sq+ Vq u 6yzemt osmauars ero vuepess Kgq,
TaRB 9TO

Kq=8q—Vq=w—ari—yj—zk. (15)
Hopuoit GEEBaTepmioRas q—OGyieMd® O3HRUATH e€e depesd
Nq-—Ha80BeMT EOMIIEECHOE TECIE0, ompexBasemoe dopmyaoit:
Nq=qKq=(Sq+ Vq)(Sq—Vq)=(89)*—(VQ)’,
nim Ng=qKq=w'+2’+y'+¢’. (16)
Jergoe Bapdrs, wro Nq=NKq.

BHKBaTepHIOH’B Kq:Nq Gyzewr HasHBaTh 00DaTHEME E% q;
03HaYad ero depeis q~', EMbBems:

g =5, (17)
OGosmayernie ' ompaszmBaercd cibiylomumma cBoficrBaMm

o6parEaro GmEBATEpHiOBA:

K qKq
q q qu Nq 2
—, _Kq _EKq9_
q ‘q Nq q = Na Ngq 1’

6iarojaps EOTOPHMT MH MOZKems mmcarth q~'=1liq=1/g.
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Tosssyscr monarieMs o6paTHAro GHEBATEDHIOHA, JETEO YEe
pbmars osmocmressno " EagH yp. ¢'q=q Taks ® Yp. 99" =4’
Yro6u onperbzats q' E3® mepBaro yp., MH MHOZHEMD Ha HEro
TOYIEHHO TOEECTBO (' ==(Q™'; HOIYYAEME:

!
q'99" =qq”", mam q”==q’q"'-——51—\,1%I (18)

Ecir me Mu xoTEMB ompexbrars q” u3s yp. qq”=gq/, To
MHOZHMT 00B €ro vacTe Ha %, TOTAa MH HAXOIEME:

' )
g’ =g maw g =g = L (19)
Nq
Sambrans, uro q”, ompexbaenHoe kags BemspBerEEE MHO-
RHETEIs H3B MEPBAro yp. q"q=q, HasuBaercd OGHEHOBEEHO JacT-
4

ERND orh xBaemis ' Ha q m o3Havaercd gepess q’[q==% . Ioas-
8ySCh BTBMT 060SHAYEHIeMT MH ¥MbeMT Tagis cOOTHOmMERisS:

:—q = ((/q)g=¢, mo q%=q(q'/q)$q'

Yro ®e Eacaerca X0 MHOREMaro q', omperbisemaro n3®
Yp. 99" =q’, TO Ri HErO0 He CyWECTBYETH OCOGEHHATO HASBaBid.

23. Dopmyat passeprymuia u nepasseprymus. Pascrmorphss
OCHOBHHSH oOmepamiE Halh GURBATEDHIOEAMH, MH BBEIEM'h TeHEPb
BBEOTODNA HOBNA HOHATA, CBA3AHHKA CH OHEBATEPHIOBOMB.

JaubraMs IpH DTOMH, YTO MHOTiS (GOPMYIH Teopim GmxBa-
TEPBIOHOBS MH MOKEM’H IHCATH XBOSEO: HIW 0003HAYRE EOMILICE-
CHHA 9HCIA, BF RAXD BX0X4mifs, ofHOI GYyEBolf, HIm BBOZE BB
PopMyAN #BHHMMSB O0PABOMT CHMBOIG ) H NPEICTABIAE UXD B
saiB q,+cq,, T&B q, ® q, cyms, Boo6me roeopa, HBEOTOpHE
rBatepHionn. PopMyam BH mepBoMt BHAB, EOTOpHSE, EAaRB 3T0
MH YBBIEMB HEEE, EHYBME He OTAHIAIOTCE 01D POpMYIS Teopinm
EBATEPHIOHOBS, MW (yZeMT HASHIBATH BEPASBEDHYTHMY, & BO BTO-
pos—paspepEYTHME. Ilocabzmia erso BRBOAATCH H3E DEPBHXTE,
eci® ME BMBCTO ROMIIEECHEIX® yHCEA®: 4,b,C,.., BH HAEXE BXO-
A4WAXE, HANRUIEMS 4, + 64, ,b, + b, ¢, + ¢ ,... u sarbus, npe-
HEBP ) 33 GESROHEYHO MAJYI0 BeIHYERY, DASJOEEMB HOXyYeH-
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HNE BHDaEEHid OO CTCHEEAMT () B OIDAHMYEMCH €ro mepsoft
crenenslo. B pasBepHYTHXE (OPMYAAXEP MH OGHEHOBERBO Oy-
ZEeMs 03HAYATH YIeHD CBOGOABHHE 0TB G SHAYROME ,, & K09~
duniesTs npE c>—sHauKOMEB ,. TaraMm o603BadeHifiME MH y&e
HEOZHOEDATHO MOIb30BAXUCE; TAKE, ORRBATEDHIOHD ¢, KOMIIEKCHOE
ugECcIO @, BEETOPHYI 4YacTh GumBarepmioma a, Sq ¥ Vq M mm-
cazz Bp BAXE Q=q,+wq,, @¢=a,+6a, a=0a,+0ax, Sq=
8,q+aS q, Vg=V q+a¥ q.

24, Ilapamemps u unsapianms Guxsamepniona. Ilapamer-
pous GugBatepEioRa q—GyZeMT 03HAYATH ero gepess JFy—Mu
Ha30BEM’s BEmMECTBEHHOE THCI0, onpexbasemoe gopmynoit:

= ‘L— f— ql qu — sql bqo _s Vql qu - ‘w,‘wl —-Saoal
A Sqo ‘S Nq, Nq, w,'—a,' (20)

w,w, + 2,2, + 4., +2,2,
HIR Py= :0 1 +:; . +y"‘l’,‘ +z",‘ . (21)
o ) Y% o

Orcroza wmbemt QopMyInr xag mapaMeTpoR: CEa;apmO# ®
BekTOpHOH dYacrell GARBaTepHiOHA:

PS=§:%, 1B szzlo. (22)
Sv.qV, Sa,
PVq= f(—I";g(I)—,(I, nig Po = :?‘ . (23)

Gopuyan prs Pw g Pax ME MOXEMT Da3sCMATDHBATH EARE
YacTHRE cIydau fopuyam (20),—wuepsyio, Eorza Vq=oa=10,—
BTODYIO, BOIZa Sq=w=0, Bb mepsoM® cayiah GugsarepHioOHT
06pamaercd Bb EOMDJEECHOE IHCIO W =1, (OW,, H MH BAJEMT
3% Gopuyan (22), wro onpexBiemie mapaMerpa GHEBaTepHiOHA
He nporaBopbunT® onmpexbiemilc napaMeTpa EOMIIEECHAT0 YAC-
13 w [ex. § 18], a cozepmmts »T0 mocakimee EaRT yacTEHA
cryvait. Iomompio dopmyrs (22) m (23) Mu MomeM® mpeacra-
BETE (20) BB BEEE:

] YR |
quwo 'Pw—a,"Pa (24)

wo ’__ao 2 .

Bupaxenie, croamee s unciErers Pg, M 6yzeMs BaSH-
BaTh WHBApDianTOMT OmEBarepHioHa q. Ecam mmpapiants Garsa-
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TepHiOHA paBHAETCA HYJII0, EO FAABAAH YACTH, (,, HE DABHA HYIWO,
10 Fy=0; etan riassag vacrTs GEEBaTEpHioHA, ¢, =0, HO MO-
MeHTH ero, q,==0, 10 Pg=o0.

25. Tensops u eepsops Ouxsamepwiona. TeHsopoMs GHEBA-
TEPHIOBR (—O0yAeMT 03HAYATH ero uepess 1'q-—HaS0BEMT ROMI-
JXecHOe InCE0, onpexbigemoe (popmywoft:

Tq=Vw'+z' +y* +2', (25)

raB sopens Geperca co SHaEOME <+, dopmyaofi, xoropas, 6yAyIE
pasBepEYTA IO IpaBEAAMT § 18, DpEEEMaeTH BHASB:

W W, +Z, %, 4o 4, +2,%, ) (.2 6)
3 ) ’ ) ’
W, +x, +y,"+2,

Tq-vw°’+z0’+y9’+zo’ (1 + w

HIE, TARG RaED 7q,=Vw, '+, ' +y,'+2,°,

Tq="T,q+eT,q=Tq,(1+oFy), (27)
OTEYA& T.q=Tq, T,q=T1q,R,
T.q
Pro= 21y (28)

TaEumMs 06PA3OMT, MEHIOPE GUXGAMEPHIONA €Cmd KOMRAEKC-
HOE WUCLO, UAABHAR YACMD KOMOPAIO = MENIOPY 14G6HOYU HaACMY
OuKeaMEPHIONs, & NAPAMEMPE ==napamempy OuxeamepHiona ').
Hss gopuyan (27) umu maBems:

T8q=Tw=T w+ T, w=Tw,(1+wlw) (29)
I'Yq=To=T,a+ oT,a=Ta,(1+c Pa) (30)

Ilo ¢opuysh (25), omperbamomett Tq, Tw,=V w,°, T e.
paBsgeTcs a6cox0THOA BexmymEE w,, & moToMy B8E QOpMYyIM

(29) cxbayers, wro Tw=w, eciE riapHAH Y4CTh YHCI® W LOJO-
Enrenbna, @ Tw=—w, €CIE 0H& OTPANATEIHEA.

1) Hapre ompexbnewie TeHsopa GHEBaTepHioHa KEe COBUARXASTE CH Ompe-
xBxexiews A. Buchheim’a (A memoir, § 2).
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ambuag, aro mo popuyaams (29) z (30) (Z,a)'=(Ta,)" =
2,'+y, 8, = —a,* @ (L)'= (Tw,) =", ux uomexs bop-
Myay (24) npezcraBmth BB Baxh:

T owl i w+T,aT o
= Ty &1

CpaemmBag yp., ompexbasiomee Nq (16) ¢® yp. (25), Mu
BAXOLHME: < .

Nq=(Tq)’, (32)

HIW, BO3BHmAA 00F wacrm pasemcrsa (27) BB EBajpals H 8a-
M’ﬁ‘laﬂ, 910 (TQO)’=Nqol

Ng=N,q+oN,q=Nq,(1+2Py), (33)
OTEY A& PNq=2Pq (34)

TasaMt 06Da3OMT, KOPMA OUKGAMEPHIONG ECTRD KOMNIEKCHOE
UUCAO, LAAGHAR HACMb KOMOPAL0 = HOPM® taa8M0Y uacmu Guxea-
MEPHIONA, G NOPAMEMPS = 0G0UHOMY NAPAMEMPY Gursamepwiona.

Bepsopouts GmrBatepHioHa Q-—G6yIeMB 0SHAYATH €T0 YEPess
Uq—uu GyreMs HasueaTh GmEBaTepmions, ompexbiseMuit gop-
Mya0il: .

Uq= L= trietiytks 35
1 T9 Vw'tz'+9 +2*’ (35)
#3% EoTopolt mmbems q=T4q.Uq, (36)

T. . 6CAKIY OCUKGAMEPHIONZ DPASAGIACMCR HE NPOULEoente e
MENIOPa U 6EP3OPA.

26. Yioas, nosopoms w wars Guxsamepniona. Fcrm wacas
a=a, +@a, 7 }=f,+ b CBISAHR MeExy cofo#t ypaBHeHieMd
a’+t'=1, To BCErZa MOMHO NMOXHCEATE TAK0E KOMIICECHOE YHCAO
=0, +®6,, 110 csb==a u sinf=t. N B#creaTexsno, sTA ABa Y.
SEBRBANCHTHH YeTHpeMs yp. [cM. § 19, (8)]:

86, = a,,—~6,8n0, = a,
snl,=t,, 06,c88,=t,
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%0TOpPHE BeaBacTBie ycxosia a'+1¢'=1, pacmazanoaroca Ha ABa:
a,'+t,’=1 un aa, +1tt=0, copuberan m, crbrosarexsHo, xo-
nycxaiors pBmenie. Tags Bags 6, ompexbaserca mo cmmycy =
EocHEYCY, To 2ro pbmenie 6yiers Bnoxmd oupesbaerHEME, ecinm
MH moTpeGyeM®, YTOGH §, 3aEIOYAJOCH B mperbiax®s o015—IT
X0 -+ IT.

JBa BoMmaercEnX1 waCIa w: Iq=—a a Y 2'+y’ +2* Tq==<t
OYeBHAHO YAOBICTBODAKNTE YCIOBiO a’+f'=1, a DOTOMY MH Mo-
xeMt oupeabauts =46, + 06, TaBE, 9TO

Tqcsh=w (37)
Tosnb=Ya*'+y'+2*

KoMunaercnoe yncao 6, omperbideMoe sTaMm POpMydaMd, M
OyieMs HABWBATh YrioM® OCGHEBATEDHIOHA H 03HAYATH YePess
Z. Q; ero rIaBHYIO YaCTh, §,, HABHBEM> HOBODPOTOMB, & MOMEHTS
8,—maroxs GHEBATEPHIOHS.

Yro6x BBECTE YI0ah 6 BT Bpaxmenie GHEBaTEpHiORA, HOXO-
HEEMD

ZidYy+ak _ (38)
Vo'+y'+a®

Torfa Mu Gyzems oubBrs Te=1, ¢'m—I1 ¥

Uq=csf +esné (39)
q = T'q(csf + esnb) (40)

27. Ocnoensa opmysn meopiu Guxsamepmionoss. Bupame-
nie (9) xaa GmeBaTepRioHa ( mpeiCTABIZETH ero BE BHAB KBa-
TepHiOHA, Y EOTOParo EOOQ(QHMieHTAME CAyZEATH KOMIIEECHHS
gancas BEAR ¢, + @a,. OcHOBEHE onepanix Eafs CEEBATEpHiOHAMA
msmaga 8, V, K, N, ¢, T, U, /L q, s onpexBizems d¢op-
uysaum (10,11, 13, 15, 16, 17, 18, 19,25, 35, 37), xoTopHs
no sebmeexMy BEAY TOReCTBEeHER c3 PopMyiamm, onpexbaaomann
coorrrcTByoniia onmepanisx B 3HAKE BH TEOPid EBATEDRIOHOBE.
Bee paszmuie Me®Ay dopuysamm Teopim EBATEDHIOEOBS ¥ Ha-
OIEME 3ARIIOYAETCS TOABEO Bh TOMS BHAYEHIH, ROTOPOE MM uUpH-
NECEBAEMT GYEBAMD W,7,Y,2,w 2,y ,&: B Teopin EBATEDHIOHOBS
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BTH OYRBH O0BHAYAIOTH BEMECTBERBH YMCIA, TENEPh ®e MH NOAD
BAMA JOXEHH NOApasyMEBATh THCIA EOMILIEECHHA BAJA 6, + 64, .
Ho omepaniz Baxs sTAMA mocaBXHEME NOZYEHAIOTCH, ERED 9T0
Mu BExBam [cu. § 18], Thus Fe OCHOBHEMT 3AEOHAME, E&KD
W omepanim HaXh YECIAMH BEIECTBEHHHME, & moTOMy BCE dop-
MYJH TEOpim EBATEDHIOHOBB, npefcTapidomis cabrersia pumre-
YEA38HHHXT, Bch (OpMYIH, BH EOTOPHXT BXOJ4TH OCHOBHEE
ab#tcreia, smagn S,V,K,N,q*,T,U OGyxyrs ambrs mbcro ® »s
TOMB CAy4aB, €CIE MH UIOXD BemeCTBEHHHMA YHCIAMA K EBATED-
miomaM# O6yzeMs moipasyMBBaTh EOMIIEECHES YHCIa I OAEBA-
TePHIOBH.

Epout smaross S,V,K,N,q—'T,U ¥u BBeIm eme SHARS P,
roropoMy HETTL coorBBTCTByIOImAr0 BB Teopim EBATEDHIOHOBS,
u60 mapamerp® EBarepHioHa pasend mymo. Ilosromy kB ThMB
dopmysaMT, 0 EOTODHXB MH TOIBEO YTO 'OBOPHIH, MH JIOIEBHH,
BB Teopim GHEBATEPHiOEOB® mpmcoexmuaTh eme nBim# psis, BE
ROTODHXS BHIICYEa3aEHHE SHAEE ¥ OUepaniz EoMOEBEDYOTCH
co sEagoMB P. Bupezemt mbroropmg HaumGoarbe BamHHE U8B
BHEXG, JIOEa3aBE HperBapHTeIrHO HBROTOPHA BS® (OpMYyIH Teo-
piz EBATEpPRiIOHOBE.

X Tlo ompexbiemino compamemmaro 6meBarepmioEa [§ 22), Mm
aubens:

K(qq')=8(qq") — ¥V (qq") = ww' + Saa'—wa' —w'a—Vad/,
Jaxke,
Kq'.Kq= (w—a')(w—a) =ww' + Sa'a—wa'—w'a + Va'a,
8o Saa' =Sa'a, Vao' =—Va'a, cﬂ;zzo;amenmo,
Kqq'=Kq'Kq, (41)

T. . Guxsamepnions, conpaowennwd cx npoussedeniems dsyxs Oux-
6AMEPHIONO6S, PAEHAELMCR NPOUIGEEHIN CONPANCERRULE Guxsamep-
NIONOBE, GIRMBLE 65 OOPAMNOME NOPAOXN,

o ompexbzemiio mopmu [§ 22], Nqq'=qq K(aq). Orcoia
no npeisriymedt dopuyas

Ngq'=qq'Kq'Kq' =qNq' Kq=NqN¢q', (42)

T. €. HOPMA NPOUICEOCHIA PAGHREMCA NPpouseeieniro vopms. Hssae-
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zad EeB o6Bux® uacrell mocxBiEAro paBemEcTBA EODEHSH EPAXpAT-
Eult, mo (32) mubems:

Tqq' = TqTY', (43)

T. €. MENIOPs NPOUICEOCHIR PABHALMCA MPOUIGEOENIIO MENIOP0BS,
PasBeprY®® 3T0 paBeHCTBO, MR BAXOZEME mo (27):

T,(aq)[1 +0Pqq)]=T,q(1 + @ Py T,q (1 + & Py),

OTEyA8, CPABHHBAS TIeEH CBo6ogENE OTH 0 ¥ ERoapdunierTH
OpE G BB 00BAXF YACTAXD, MOAYIAIEME:

Pyg'=Py+ Py (44)

T. €. NAPAMEMPT NPOUILBECOENIA PAGHAELMCA CYMMB NAPAMEMPOSS.
Hagomens ms® (36) mMBems:

99'~T(aq) Ulaq) = TqUqTq Uq=TqTq UqUq),
Bo Tqq'=TqTq', a moromy
Ugy'=UqUq, (45)
T. €. 6EP30Ps MPOUIGEOEHIA DPASHACMCA NPOUIBEOEHIN BEPIOPOGE.
W3t dopuyas (42, 43, 44, 45) zereo HaXOZEMB:
! !
N%:Nq’:Nq, (46) T %:Tq’:Tq, (47)
! 1
P%—:Pq'-——Pq, (48) U-:——_—Uq':Uq. (49)
Hoxssyacs dopuyrot (48) m mpmmommmad, ato q~'=1: q,
q'=Kq:Nq,PNq=2Pq, MR HaXOXEMB:
Pq'=—Py, (50) PKq=Py (51)

Bupazmenie (40) xaa GmgsatepRioEa xaeTs HaMB Sq—
Tqcsd, Vq=Tqsnfe, oTEyIa nomomsio Gopuyrs (44, 28, 8),
sambuag, uro m3T paBencrBa Te==1 cabiyery Pe—0, MH moay-
YaeM: .

PSq=Py—6,t98, (52) PVq=Fq+6,ctgé,, (63)
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rab 6, ecrs mosopors m #, mark Gmesarepmiona q. Ms® 9THXS
dopuyas xerko suBectH, 4ro Py saxmouaemen meacdy PS q uw PVq
B 9TO waws Ouxeamepwiona, 6,, o0pawaemca 6z Hysd (npu %o-
neunwirs PSq uw FVq) mowa u moavko mowda, xorda PSq=PVq.

Hsn (35 m 47) mmbems: TUq=Tq:T(Tq), no T(Tq)=Tq
[cu. samBuamie xp (29)], a moromy

TUq=1, (54)
HIR, PasBePHYBB IePBYIO UACTS,

T, Uq(1+ wPUq==1,
OTEY A8 T,Uq=1, PUq=0 (55)

28. Cmenenws u savapuems buxsamepuiona. Jo CEXD HOPB
MH He PascMATpEBAlIN NOEZsaTexbBOH, CTemeEHO# T IOTADHOMHA-
uecrolt ¢yEEmi# ors GurBaTeprioHa. Teneps, Ha OCHOBARIE BEIIe-
H310XKEHEAT0, BBECTH IIOESTIe 06F 3THXH QYHENIiZX® Y&Ee He TPYA-
HO: MH JOIXHH TOJABEO BF THXB (PopMyIaxD TeopiZ KBaTEpHIO-
HOBB, BOTODRA oupexrbaaors ynoMamyras ¢yHERiE, BMBCTO EBA-
TeprioHa, €ro yria, TeH30pa ® BEP30pa HOApasymbsaTh OEEBA-
TeDHiOE'D W €ro yrois, TEH30DDH ¥ Bepaops, YToOH mMbrh (op-
myan, onperbaaomia coorsbrerByomia pyEEnin oTH GEEBATEDHIO-
B4. IlogcEEyt crasaBHOe nmpEMEBpamMm.

Ha crpamend 364 ,Elements of Quaternions® Hamilton
RaeTh TaKoe onpexbiemie cremeEE o’ ,IPOMSBONSHATO BEETODPR
OCHOBAHIZ & Cb IPON3BOJGEHME CRAJADHHMT NOEasaTeleMb .
»Cremens® ropopars Hamilton, ects, Boo6me rosops, EBaTepHIOES,
EOTODH# MOEeTh OHTH PASIOXEED Ha 1Ba MHOKHETEXd, TEH30PH
H Bep30pT TAEEMP 00DPA3OME:

at=Tat.Ua? I

npryens Ta’ o3HAYAETE ApDHOMETEIECEOE BBaveHie cremen: ¢
noxomuTesbuaro umcia Ta, npepcraBisomaro (EaEs OGHEHO-
BEHHO) JIMHY JEHiE-OCHOBaHiA @; a Ua’ o03madaers Bepsops,
EOTOPEI#f BCAEYH IHRil0 O NepNeHAHEYASPHYO EF & IOBOPAYE-
BAETH BOEPYIs 5T0# mocabjameit, kKaET BOEDPYI'S OCH, Ha ! IPIMKXB
YrIOBE, HAE EBAADAHTORT, BB ODOAOEHTEISHOMD HIH OTPEOATENb~
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HOMT HAUpPABIEBiE, CMOTPA WO TOMY, G6yXeTs AR CEaIapEuE mo-
Ea3aTeIs { NOJNOEHTEILHKMTE EXH OTPRNATEIPHEIMT YHCIOMB.
Kopoue rosopa, Ua’ ompexbagerca gopuyzodt (1. c., VII, p. 365):

Ua':-cst—;'- + Uasnt—g VIL
Cosepmenno tarmvm me asyma gopuyramm (I ¥ VII) wm
momems onpexbimTs cremens af, muBomyio DoEasaTereMt EOMI-
JEKCHO® 9mCI0 {==f -+, a oCcHOBaHieM® OWEBATEDHiOHD Q==
a,+0a,, CEATAPHAL YACTH EOTOparo pasHgerca Hymo. Ilpm sToms
creuees Ta’ Baitzerca mo oxmod ma® dopmyxs (8) § 19, a Uaf
Oyzems mpexcraslars BbroTopmi#i Bepsops. Mss dopmyan (I)
. cxbryers, uro Bcakilt GmeBareprions q=—71q(csd +csnf) Momers
OuTH HpeICcTaBIeHT BB BEAB q=—a’. MW JOXEEH TOISEO oupe-
2bamte t w o mo popMyiaMs:

t =2 Ta=(Tq)'" Un==s,a=Ta.Ua.

Hozo6mnMT &e 00pasoMB JorapueMt ORkBaTepmioHa q H
€ro CTeneHs Ch LOEasaTeleMd (==f, + ¢, MOryT®s OMTHL oupexb-
XeHH ABYMA (POPMYJAME:

lgq=lgTq+ / q.Uq, 11
" o'=(Tq)*.(cst £Lq+ UVq.snt L q). XXIIL

ryb lgTq mafizerca mo ozmoft ms® Qopmysd (8) § 19, Tomecr-
 BeHEHMH c3b ThMm, momomsio Eoropuxd Hamilton (1. ¢; III, p.
385; XXIII, p. 386) onpezbagers xoraduoMb H CTEleHr EBA-
TepHioHA.

29. Hepassepuymms Gopmyare meopiu 6uneamepnionoes.
Bed Qopayant Teopim EBarepRiOROBE DNPEACTABAFIOTE CABICTBIA
Thxb OCHOBEHX®, EOTODHS, Eak® M Barbim, amBiors mbcro
BE TEOPiE GERBATEDHiIOEOBL, WAE HEEOTODHX® HOBHXB, oupenb-
I90IBXB HOBHY, elme HepascMOTPBHANS HAMM, NOHATIH, CBASAH-
HES CB EsarepRioHOME® . llosromy, ecim Mu, Bcrphuagesr cs
HOBHM® NOHATIEMT TeOpim EBaTepHiOEOBS (Haup. xEdPepeRmiars
¢yrenin EBaTepHioHa) m dopmyxodt, ero onpexbisiomelt, Gyxens
BCAEI# past BBOAETH COOTBBTCTByMOMmEe moHATie BD Teopin GHE-
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BaTePHIOHOBD MOMompbo TOR Fe camolf GopMyIH mWOXOOHO TOMY,
EaED 5T0 OuI0 cXBIagO BB BHIIe JAHHHXD OPAMBpPaxs OTHO-
carexseo aflgq,q’, To T QopMyiwm, EOTOpHE mOIydATCA HSB
PTEX® HOBHXB IyTeMB HXB KOMOWHanilt Memiy coboft m c® pa-
abe puBefeHErMH, GyIYTH TORECTBEHHH CH COOTBETCTByIOmEMZ
dhopMyIaMH Teopim EBATEPHIOHOBS.

Hmaxzs, ecn Gess uckaonenia g@Gopmyas meopiu wsamepwio-
HOBS NPEOCMABAAINOME HEPAIBEPHYMBR HOPMYAs. meopiu Guxsa-
MEPNION0E.

MFnasa lll

30. Lusexmops, €10 mouxa npusedeni’ % ocv. Bo Bropo¥ ria-
S ME pascMarpmBanm OEEBATEDRIOHD EAED KOMIIEKCHOE YHCIO,
He CBESHBAaj Ch HUMD HEEAEEXT FeOMETPHYECEHXH NpeicTaBieHiit.
Mmn mepeéireMs Temepb E® H3y9eHil0 Tod CBA3E, KOTOpAd cyme-
CTByeTh Mem)y OMEBATEPHIOHAMH CB OZHOHE CTODOEHM H GHUEEKTO-
pamm ¢Bb apyroiéf. HayseMs €% TOTO, 9TO PasCMOTDHMTE reOMETpH-
Yeckoe sHauemie HBEOTODHXT SHAEOBS, BBeJEHHHXB BB IIpers-
uayme#t raapb, m mepemecems HWEEOTODHS NOHATIA, CBASAHHHSI CH
6ABERTODAME, HA KOMNJIEECHHS YEcla BHMEPasCMOTPpBHEATO THUA.

Bossmens mbroTOpyio ompexbremmyio Toury O 3a Havalo
OpEMOYroIsE0ff CHCTEMH ROODABEATH H OYACTD EOMIAEECHOE
g@CA0: :

y=li+mj+nk

u806DakATs BEETOPOMS, HA30BEMB €0 Y, KOTOPAro HaYaI0 Ha-
xoamtcd Bh ToYEB O ® nposEnim cytk /;m,n; EOMILIEECEOE e
YECIO:

0=, + 6, ==pt -+ qj + rk+c(ai + bj + ck) 1)

6yzems B3006paxaTh GHBEETOPOMB, BASOBEMH €T0 &, AJ4 EOTODATO
rousd O CIyYEETH TOYROM INpMBeleHid B BEARYHER P,4,7,a,h,C
Plicker’oaMe roopaumaramm, KomusercHoe wucxo (1) M Ha-
SHBAEMB TakEe OuBeRTOPOME E T0URYy O €ro TOYEO# npmBexemis.
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Ecxz Mu 3a ToyRy mpmpeienid GEHBERTODA & BOSBMEMT TOY-
xy O, moTopas HaxofaTCd BB EOHIS BEETOPa Y, E HPOBEAEMT
yepess Hee 0CH COOTBBTCTBERHO nHADAJAENBHHS CTADKIMD OCAMD,
T0 GMBERTOPS & OTHOCHTEIbHO HOBO# CHCTEMH KOODAEHATE 6Y-
JeTd OmpexBriThCd EOMIIEECHHMB IHCIOME:

Pi+ g5+ rk+o(di+bj+ck),

ik p,qr,a'\b,c crasaEM CO CTADHME ROODIHHATAME GEBEETODA
o Qopuyiamm (4) § 2, mors3ydcs EOTODHMME MH MOEEMT Upej-
CTaBHTH TG YHACIO BF BuZE:

pi+qj+rk+
+ o[ (ai+bj + k) + (gn—rm)i+ (rl—pn)j + (pm—yql)k]
b4 a,+ (e, + Va,y).

O6a wmera a,+oa, 1 @,+(a,+Vay) onpeabisors
OXUES H TOTH X&e OHBEETOPD &, & MOTOMY 003 MH MOEEME O3Ea-
yaTh OfHO# ¥ TOM Me OymBo#f «, MOMHE, UTO ZXd IEPBAr0 TOY-
Eo#t npmeefeHia ciyxETs TOYRA O, & Jid BTOparo—rouRa O
TagEME 06pasoMs

o=, +ea,, TOYEa DpEBejenia O, (?)
a=a,+e(a, +Va,y),  rToura mpamserenia 0. [00'=y]

Ocp 6uBeETOpa o MH HASOBEMT OCHI0 EOMONEECHATO YHCIA
(1), oupexbrgromaro Gumserropt. Och a—a, + @a,, EAED MH
sHaeMs [cM. § 1], maparteasHa BEETODY &, H HPOXOAHTH Yepess
TOURY (%,9,2,) [cm. dopuyam (2) § 1], r.e. uepest xomens Bex-
70D

Y=+ Y -+ 8 k=] (rD—geYi -+ (po—ra); + (qa—pb)H]

o
- =Tty %, (3)
L] o
EoTOpHlt, RaR® Aerzo BEABTH, MEPUCHIAKYAIDEHS EB OCH OHBEE-
ropa (@60 Vo, o, mEepIEHIHEYIAPERT EB EAEIOMY H35 MEORH-
Texe#) m mpexcraBaseTs, CIBAOBATENLHO, NEPIEHABEYISPSH, ONY-
MeHENN H3F TOYER HpEBelenis HA OCh OHBEETOpA.
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31, Tensops v napamemps OGueexmopa, IlapaMeTpd GEBER-
T0pa @ MH oupexbimmm gopmyxodd (1) § 1, roropas Momers
OuTH mpejcTaBIeHA BB BHEAB:

—5%%__ g%
Pa—-—" ao"—’sao' (4)
Jdra dopumyra TomecreerEa ¢F [(23) § 24] u, cabrosareasHo,
napaMerps GEBEETODPA (—IAapaMETDY EOMIIEKCHATO YECIA, OIpe-
x1Bagomaro GEBEETODS.
3aMBTEME, 9T0 MN MOXeMB COeiEHRTL JopMyIH (3) z (4)
Bh OZHY:

Pa+x=a la,. ()

Tars ®rax® mo dopuyrd [(25) § 25], Tao"-:VW
€CTh LIRHA BERTOpa a,, To dopuyay [(30), § 25]:

Ta=Ta (1 +wPa)

MH MOBEWDH LPOYHATATH TAEE: MENIOPT OUGCKMOPA ECMb KOMNAENK-
CHO® UCA0, LAGEHAR NACMY KOMOPAIO=—CIUNI 140EHAI0 BEXMOPG
Gusexmopa, a napamemps=—=napamempy Gusexmopa.

Oprnomnras (§ 3), wro npomssezenie Ta,.Pa ecTs xamBa
MOMEHTa OHBEETOPA &, KOTZA TOYEAR NIPWBEIEHIS HAXOXUTCH HA €0
0CH, B34TAY CO SHAROMS + , €CIH MOMEHTH M I'I4BHHH BEETODH OXH-
EAEOBO HAUDaBICHN, ¥ CO 3HAEOMH — BF LPOTHBHOME CIYdasb,
MH MOXEMD TAEEE CEA3aTh, YTO TeHSOPD GEBEETOPA €CTh EOMI-
zecaoe Tmcio R+ @G, riasmad YacTh EoTOparo, R=—xime} raas-
HATO BERTOPA, & MOMEHTH (F—JXIEHB MOMeHTa OHBEETOpa Aid
TOYER IpHBeieHid Ha ocE ero, f1EEl, B3aTON €3 HajIEHAMAMSD
3HAEOMB. BT uacTHOMT caydsab, Eorja GEBeETODE® @ 6yiers ma-
pamerpa Hyas, Ta==Ta,=R, rorza mapaMeTrps OuBEETOp& Da~
BeRs Gespomeunoct®, To—wTa,—wG.

32. Buxsamepwions, e1o oct u mouxa npusedenis. Beagift
OHEBATEPHIORS ( ME MOBEMT IIPeJCTaBHTh BB BALEB:

=W+ o==w,+ 0w, +a,+oa,

Eciz MH BoSHMEeMT Eapyo HEGYAs TOYRy O 8a TOYEy OpB-
Begenis, TO BeETOPHAH UACTH OmEBatepHioma, a, Gyiers omperb-
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1ath EbROTOpHY# OHBeETOP® @ W, cabxoBATeIbHO, GEEBATEPHIOHE
q onpexbagers HEEOTOpYH COBOEYNROCTh 4ECIG % H OHBEKTOpa
a B Bupamaerca mxb cymmolt. Toury npumsezemis O m ocs 6m-
BEETOpa @ ME OyieM® HASHBATh TOYEOH mHpABejeHid M OCHIO
OurBatepmions . KEciz MH npEMews 3a TOUKYy HNpHBeJeHid
roggy 0'(00'=y), 10 a=a,+ew(a, +Va,y) u OuEBaTepHioOH®
q =w+a,+6(a, + Va,y) 6yiers oupexbaars COBOEYIHOCTH TO-
TO Xe 9HCIA % ® TOro me GABEETOPA (&, OTHECEHBATO RT HOBOR
109E’S mpusejenig. IlosroMy MH MomeM® CYHTaTH GEEBATEDHiOHR
q 7 q oxEEME ¥ TBMT ®e GHUEBATEDHIOHOMB : OBD DDHHEMAETEH

BHEB
=w, + W, +0,+04a,, (6)

EOrZa TOYEOX npHEBeeHia CIYEHMTH ToYEa O, m BUIB
q=Ww, + Qw, + a, +&(a, + Va,y), (7}

EOIJa TOYEOM OpEBeiemia cIy®EATL Touka O

33. Ymuowcenie. Ymnooceric Ousexmops Ha KOMNACKCHOE
wucs0 a=—=a,+&a,. llpesre wbup npucTymats BB #3cabropanin
reoMeTpHYeCEaXs CBOACTBS Omepanim yMHOMeHiX JBYXH OmBeE-
TOPOBH, Pa3CMOTPUME HOApoOHEe omepamio yMEOZeHid GHBERTODA
a=0, -+, HI EOMIJEECHOE YHCIO 4—0,-+a,. IlepeMuomas
Q ® a, MH NOAyYaeMB GHBEETODD:

an=a,x,+ 6 (a,a, +a,a,).

Ero rrasEmit BeETrOpE=—a,0,, €ro mapaMerps ompexbinTcs
dopuyaoit (4):

Paa— Sa,2, (aoax +alao)__a0 ’Saoal +a.a,5¢,"
ao naol ao saol

H

nag, TaR®s EaRB S,'=q, "

Se,x, a
Pog=—=""2" 4 "t—=Pg+ Pa.
@y ",

Hocabrrga dopuysa IorywaeTca TakEe mpaMO H3B (op-
uyIn [(44) § 27], noaaraa 8% meff q=—a u ¢'=a. Uro xacaercs
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A0 OCH @, TO OHA HapaileXsBa @,0,, & cxbJOBaTEIbHO, H OCH
GuBexTOpa @ H NPOXOAUTSH Yepesd TOYEY, HAXOAAMYIOC BB KOENB
BEETODA

3 2
Via,@, +a,a,)a,, % Vo, e, +a,a, Ve, [ex. dopu. (3)]

i 1 ] *
a, &, @y %

X=

Ho a,® ecrs crazaproe amcao, Va,"=0 n y=Va a;a,’
T. € X Tors He BEETODE, Rowopmﬁ oupenfhmem u no:mmeme
oce a [cu. dopu. (3)]. Oca GuBeETOPOBL & W aa, KAET Iapal-
JeIBEHS, NPOXOA4Mis Yepess OXBY TOYEY, COBUAJZANTS.

Urars Gusexmopts a u a0 uMRIOMS 06Uy OCd, 1AABHAR
uacmb ao==npoussedenito 14aubizs acmew, a, u &, NAPAMEMPS

==CYMMI NAPAMEMPOsE MHONCUMEEH, Pa+

Hst a70#f TEOpEeMH ¥ DPEZTUAYIMAXD (popmyn BHTEERI0T
Tagkiga cabiersia:

1. Caunit o6mi#t BEiT OmBeETOpa, EOTOpEHE no § 15 Mu
MOEeMs HA3BATL NIpOMSBejeHieMs GUBEETOPR & Ha YUCAO S, €CTh
(v+ov,)sa.

II. Tars xax® xbaemie ecrs ahifcTeie 06paTHOE yMHOmERIW,
TO O0cE OMBEETOPOBE (L M @:d COBOAIAIOTH, [JAABHA YaCTh OLd=—=
9aCTHOMY 0TH ABaemis rIaBBHXB wacrelf, «,:q,, & DAPAMETPS
a:g=pasHocTH napamerpoBd rbaxmmaro m pbamrexs, Po—Pa.

III. Wss popuys Ua=—a:Ta cuxbayers, uro Ua ecmo
euNms napamempa Hyss, ummiowil obwgy ocv ¢z a. Beaxid
Ousexmops o=—npouscedenio €10 MeNOPA HA BUNMET NAPAMEMPA
HYas, ummwiowyid cs wums obuyw ocs, a=Ta.Ua.

1V. Bmeertops conpsmermn# c¢b o, Ka——a, mubers
Ch ¢ OOmMYH0 O0Ch, OXMEAKOBHI{ NmapaMerpds # UAHHAEOBRE OO
RIuEB riaBHEH BERTOD® # OTIRYAETCH OTH Q TOILEO HAalpasxe-
HiEME ocH.

V. Ocp GmBerTOpa, 06paTHAro fa@Eomy, l:a=—=—a:Na, cOB-
nafad Cb OChIO @, OTAEYAETCA OTH HEd HANpaBIeHieMB; UADAMETDS
ofpargaro GmBeEropa—=—PFR, & IIERA €ro TIaBHATO BEETOPA=—
peamuunl obparHoit B AAEED riaBEAro BeETOpa «,Q,.-

VI. Ocr GugBaTepHiOHOB® q—w-+Q @ aq=—aw+ax COB-
NagapTsh, B0 OCBI0 HEPBATO CAYHHETH OCh GHBEKTOpa @, & BTO-
paro cosmazalomad ¢b EHelt oCh- GHBERTOpA ad.

VII. BresaTeprioRs q ® ero sepsopd Uq aubiors o6y
0Cs,
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34. Ymuooicenie Gusexmopa wa Gusexmops. O6uin opmyan.
Iyers wer muBems xea GEBeETOpA:

o=, + 6ot ==pi+qJ + rk + c>(ai +bj + ck)
B=h, + w8 =p i+q,1+rk+6(ai+bj+ck),

HIH oa==xi+yj + £k
B=wz'i+yj+4k,
rib T=p + OaY==q+ 0b,e=" + 6IC

L | .
r=p, + oa,,y'=—g, +xb d=r + ¢,

Ilepemmomas nxb, My AMBeMT:

af=Sap+ Vag 3)

B =—(xx' +yy + 22') + (y&'—y'2)i + (22 —2'1)] + (xy' —2'y)% (9)
ap=a,p, +o(a,p, +a,b,) (10)

af=q, +6q,, (11)

1k q,=—(pp, +qq, +rr,)+ Pi+Qj+ Rk (12)

q,=—(pa, +¢b, +rc, +p a+qb+rc)+Ai+Bj+Ck (13)
7 PQ,R,A,B,C oupexbagwrca dopuyzamu [(8) § 14].

35. Crxarapnoe npoussedente. Ocrosunia gopmyasn. Craiap-
HOEe IpomsBejeHie MH MOMEMB IPEJCTaBUTh BB PasIMINHXT (Pop-
Max:

Sap—=—I(zx +yy +2¢) (14)

Sap=8a,., + 2S(a .8, +a,5,) (15)

Sop=—(pp, +qq, +r7,)—0c(pa, + b, +rc, +p,a+qb-r,c),16
OTEYy23 8,a8=8a,5,—=—(pp, +qq, +1rr,) (17)

Sxaﬁ=saoﬁ1 +Sa183=—-@a, +qu +re, +p1a+%b+r1c) (18)

Visy dopuyan (16) um Baxems, uro SafB ecmv xoMniex-
CHOE WUCAD, LAGBHAR YACMD KOMOPALO=—1E0 HEMPUECKOMY NPOU3IGE-



Oenito 14A8HHTE 6EKMOPOBS, B3AMOMY CO 3HOKOME —, G MOMENME
Z=OMHOCUMEALHOMY MOMENMY GUBEKIMOPO6s MAKNCE CO IHAKOMZ—.
Ecan Mu ympomm¥s Saf Baumcio k-+ ok, To B% mpoms-
BefeHim KoaddunienToMts npm ¢ Gyrers QymErmia @(z,y) [cm.
§ 9], soTopas mpexcraBiderTs caMmE}t oO6mik BEA® QymEENi#, yxo-
BaeTBopalomelt ycaosiams 4 n B gcm. §§ 6 = 7].

36. Komnaexcuol 41043 meocly 06YMR NPAMMMU 63 NPO-
cmpancmen. M 1atunB eme OfXHO BRpameHie xia Saf, BBeRd
BE HEr0 Yroxh o u KpaTdaitmee pascrosnmie d Me&EXy oCIMH a H B,
npAYeM YCIOBEMCA YIAY H EpaTiafimeMy pasCTOSHID MERXY
ABYM# UPEMEHME BB IpocTpaECTBh npmoECHBaTh ompexbaeHEHH
8RABL, DPYEOBOZACH OJHEMB ¥3% CIBAYOMEXT IPABHIS.

a. lyers wu mubems b npamma a ® £, BOTOPHME MH
npunoEcuBaeMs onpexbienmoe Hanpasierie, IlpoBezem® JumHil0
Epardafimaro pascrosmis Memjy EmME, Iepechralomyio BX® BB
T09RaXb O« m O3 cooTBBTCTBeERO ® mpefcTanEMT ce6d nabaio-
JaTeld, EOTOPHY CTOETH BB 0fHOX B35 TOUeRED Oe, nim O, HAND.
Bb Oy, U, DIDECIOEEBMACH COEHO¥ B® & Takb, 9TO HaOpaBieHie
Q WJeTH OTH ero HOTS KB roAoRS, CMOTPATEH BXOAb nmpamoi O,0;.
Torga, ecam 11g HaGa0JaTead HanpaBleHie 4 GyieTs BATH CIPaBa
BaJbBO, MH GyAeMT CYHTATL YrOAh MEEIY & B S NOXORATENb-
HEIME, & ecan cabBa HanpaBo—oTpENATeAbHNME. JlerEo BagBTs,
yTo pafIojarels Hameld OH JId Yria TOTH Ee 3HAES, €CIE OH
0B% DOPHECIOERACE ET S H onperbrnat 6N SHAES N0 HAUpaBle-
mi a. Onpexbras mo STOMy npaBaly 3HAED Yria MeEIy & u 0,
Eparyaitmee pascroamie Mexgy HzMu OyXeMD BCerAa CIHTATH IO-
Z0RBTEABHEIM b, :

b. lpenemens aunin 0,03, EOTOPYO OBHAYMMD 4Yepest &,
OZHO H3D BOSMOKEHKXD JJ4 Hed Hanpasiemidt, nanpmmbps GyreMs
CYHTATH €e HanpaBIeHEOK 0Tb (o BB O IlpeacraseMs ce6h
Haba0faTeld, NPACIOHABIIATOCE COHHOE K% ¢ TaEB, 9YT00H Ha-
OpaBieHie &€ mI0 OTH ero Hors b roiosh; rorza yroas Memgzy
a 7 S MH 6yjeM’s CYUTATH OOJOEATEILHHMD, €CIH HAGIOAATEID,
CMOTPA 10 IONOWHATEILHOMY HAUpABIEHi0 mepsoft mpamod, T. e.
a, BEIETE® BampasieHie 4 mpymmms crbsa Banmpaso m OTpEEa-
TeIPEHMB—BD UpoTHBHOMB caydab. [loBarEo, 910 yroa®m Memay
A u a 6yiers—o, ecis yroab mexiy « m [ ecrsh @. Kparsa-
Imee pPa3CTOsEie Me®Ay @ ® A MH CUHTAEMD NOJOEHETEAPHHMS,
KOIla HaOpaBIemie oT% TOYEH upechuenis ¢ c¢b mepBHMD OmBER-
TopoMB, O, KB T09ED mepechuenid co BTOpuMB, Op, CABIAJAETS,
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¥ OTpANATeIbHHMSB, EOrja 050 IPOTEBONOJIOKHO HALDABIERIN €.
Ecin d ects rparyaiimee pascrosmie Mexiy o # B, to—d Oy-
ZeTs EpATdafiuBM® pascrosHieMt Mexay S ma. Ecam um usub-
HOMT HaOpaBleHie ¢ HA NPIMO UPOTHBONOJORHOE, TO 3HAEW Yria
¥ Rparvalimaro pascrosmia Memiy o m B mswbmaTCa B mOTOMY
8HAER, omperBIeHRHe IO BTOPOMY paBaly, MR GyA¢MB HABEHBATH
8HAEAMH OTHOCHTEIBHO HANDPABIEHId .

Oupexbanss sHaRE @ B d 1O TOMY HIE IDYroOMy UpaBHay,
MH OyXeMT HA3HBATH EUMNIEECHOE YHCI0 O==( + &d EROMIIEKC-
HHMT YrioMts Mexly a /. Eciu 3magz @ m d onpexrbierw no
BTOPOMY IIPABEIY, TO 6 6yZeTh KOMUIERCHEIMT YIIOMB MERXY
a B B OTHOCHTEIbHO HampaBlieriZ ¢ KoMnJerCHRE yroas Memay
£ ® a OTHOCHTEIsHO TOrO %€ HaupaBieHid 6yieTs——¢, H yroas
Me®IY & B A OTHOCHTEIHEO EBANpaBieHiZ NPOTEBONOAOBRRArC &
TaEKe——6.

o ¢opuyraus [(8) § 19] mm mmbens:

c88—=csp—adsneg Pesh—=—-dtgp (19)
snb—snp + dcsp Psnp=—= dctgp

Orcioza 3aEI09aEMD:
I. ¢s#=0 Toasko Torza, Rorza npawua a @/ nepechbraior-

cd MeE]y Co6o#f mOZP NPAMHME yriOMb (gv:%rr,d:O);PcsH:

CO, EOT1a NpaMHd He mepechEaiTcd, HO HANDABIEHId X' B3AEM-
HO nepneHXEEYJADHE.

II. $#0—=0 ToabEO TOTZa, ROrIa UPAMKA & ® S COBIAAAOTE,
Tupasens Gespasiuymo, uMBiors a1m orb oZWHAROBOE HaLpAaBIEHie
(p=0,d=0) ®BaE npaMo nporEBomoIo®EOe (P = T,d="0);
Psnf=—00, ecau UPIMHS HAPALNEIHHH, HO HE COBIAJAIOTE.

37. Dopmyaa Sap—=—TaTpcsh. Tyers f=p-+cd ecTd
KOMIIIERCHEIX Yrols Me®&JYy ocamm GuBexTopoBs o ® 5. Bsezems
ero »s pupamenie SaS. Tars xaks AIMHH rIABEHXT BEETOPOBD
a, 1 B, cyr» Ta, v TS, u yroas MexIy a, @5, ecTb @, 10
Jag pupamenilt (17) m (18), mm mmMbems:

S,08= Sa B —=—Ta,TS,csp (20)
8,08=8(a, 8, +a,8,)=—Te, TS, [(Pa+ BB)csp—dsng] (21}
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Mepsas m3% sTEXD $opuyas ectd m3pbermas Qopmyra reo-
piz EBaTepHioHOBB, & BTOPai—OCHOBHAA OpMyia Teopim BHEH-
108, IToap3ysch mMm, MH MOEeMb mpeicrasars Saf B%h BEAb:

Sap=—Ta,T5,(csp + [ (Pa+ FB)csp —~dsnep]) (22)

Ho aerko Bazbrs, 9ro Bupamenie BB CKOGEAX® paslaraercs
H& NpoEsBefieHie Tpex® MEOEATelel:

Sop=—Ta,T53,(1 + @ Px)(1+ QP,@)(0399-- wdsnp). (23)

Cabposarexsuo, sanbuas, aro Ta=Ta (l+wPa),Tf=
TR3,(1 + BB),cs0=csp—edsnep, MH HOIYIaeMD:

Saf——TaTpcs8, (24)

Popyyay BechMa BamHYO ® BIOARB TOMECTBeHHYH DO BHXY CH
mseBcrooft gopuyroit Teopim EBaTepRiOHOBR. PassepTnBag ee ¥
uad OGDATHRMT UyTeMb, LoIydaeys usT Hea (20) u (21).

Wss (22) uu mmBemt dopuyay:

PSap=Pa+ F5-—dtgep, (25)

EOTODaA TaRAe BHBOJUTCH UPAMO S DABEBCTBA (24), eCIE MK
BO3bMEMD IApaMeTpPH orb 0652XD 4Yacrelt er0 ® UPANOMHAND,
YTO TapaMeTps IpousBeieHis—cyuml napamerposh MHOBETedel
[(44) § 27], wro PT=P [(28) § 23] u uro Prsf——digp
[(19) § 36]. '

38. Cayvau, xowa Saf=—=0. Pascuorprms, sorja Sab, nan
OXMHD UB'H €ro WICHOBH ofpamaercd Bb HYJb.

Usw (20) smzmo, uto raammag vacrs Saf ofpauiaercs BB
HYZb 1) Eorja oCH ORBEETOPOBS B3AUMEO HEPUCHAREYIADHH R
2) morza napamerps Ofmoro ms® 6mperropoBb—co(la,, man T4,
PaBEH Ge3ROHEYHOCTH).

Mouerts SaB obpamaercd BB EYdb, EOTAa GABEETODH A B 5
BSAHMAH.

Ilprmosuras, uro npomssefeHie IBYX's, uIA HBCROJLEEXD
EOMIAEECHHXD YRCEAD BEZA @,~+ G, 06Gpamaercd BB HYAb TOALEO
TOrAa, EOrZa XO0TH OXWHD H3B MHOKHTelell paBeRD BHYA, HAR
HapaMeTDH JXBYX® MHO&ZHTeNXeld paBHH Geskomewnocrm [§ 18, I,



B35 dopuyan (24) smxmus, yro SalS=0 BB crbiyommxs ciy-
4a4X’D.

1) ecam ¢s6=0, 7. e. ecam oCE OuWBERTOPOB: & ® £ mne-
pecBeawrcs moxs HpIMEME yraoms. 2) ecan Pla—Pa—oo
(nag P8=—00) B Pcsf=—dlgp=—00, T. €. eCid DIapaMeTps
OZHOr0 ®8H OHBEETOPOB® —CO K HANPaBIeHid HXB OcCelf B3AUMHO
nepnenangyaspEn. Tags kak®s Pa—co ¥ o,==0, T0 BAIpABIeHie
och o Oyzerd ouperbidTeCs BEETOPOMB &, LOJOEEHIe &Je ed
Oyzers HeonpepbieHEHMT, MH MOEEMB MOSTOMY CYHTATh, UTO
oHa mepecBEaeTs 0Ch A W TAEEMTE 06pasoMB MOReMTD DPAsCMAT-
puBath BTOpO# caydalt KaE® uacTEH@ cayuait mepsaro. 3) ecim
Ta—=—0 (mam Tp—0), T.e. eciz OXWHD U3 MEOEATCICH @, mIA
B ofpamaerca B3 Hyis, 4) ecan Pla—Pa—oco m PIp=—
EB=—c0.

Hrags Saf—0 1) ecau ocu Gusexmoposs o u B nepecn-
KAWMCR N005 NPAMGIMS Yra0Ms, 2) ecau napamempsi 06ouxs Gu-
8eXMOP08E GEIKOKEUHO BEAUKY U 3) €Cau TomA 00uns u3s Ousex-
moposs Ay U [ ucwe3aems.

39. Bexmopnoe npouseedenie Gusexmopoes. Ocnognua gop-
Myavi. s dopuyas (9), (10) m (11) Mm HaxoAuMME:

Vaf=—(ys'—y'z)i+ (25'—2'x)j + (wy —2'y)k (26)
Vap=Va pb,+6V(a,s, +aLf,) 27)
Vaf=Pi+Qj + Rk+c(A: + Bj + Ck) (28)

25 PQ,R A,B,C onpexbaswrca gopuysamn [(8) § 14].

Ecam M yMmomaME GEBeETOPT Vord Ba IHCIO0 ¥+ Y, , TO
moaysaMs GEBeETOps b RoopimmBaramm vF, ¢Q, vR,vA+v P,
vB+v,Q,0C+v R, caBrosareasro, caunit o6mill BRAS GuserTopa,
yZoBIeTBOpAOmMAroe yciopiams A4 ¥ B § 6, ects mpomssegenie
GmBegTopa Vof ma umeao v+ow,, (v+wv,)Vas [cu. § 14].

40. Tensops u napamemps Vap. Ouperbrss rtemsops n
mapaMeTps VS, MH DPascMOTPEME ABa cayuad I, xoraa Ve 8,==0
u II, sorza Vag=0.

1. Ve g,==0.

Ecam Va,8,+0, 10 a,==0, 8,20 n &, a3, t1B a, Be-
MECTBEHHOE YACKO: 0CH GHBEETOPOBD ¢ B A He NapaldelbBH H
mMapaMeTPE HXB, D4BHO EAKB Z HapaMerps Vap, somessn. Ilo



dopuysans [(25) § 25] m (26) mm mmbems:

TVaB= Y (yd—y'z)" + (sa'—2'T)" + (zy'—2'y)?, (29)

ain

TVas =Y @ +y*+ )@ +y + ") —(az +yy +22)",
oreyAe mo [(25) § 25], [(14) § 35] =m [(24) § 37], moxysaems:
TVapB =TaTpsnb, (30)

dopmMyay TomecTBemHY CB Qopuyro#t Teopim EBATEPHIOHOBE.
3anbrag Bo sropoit wact® Ta u T8 no [(30 § 26] = snd mo
[(19) § 36] m pasBepTHBad €e, BAXOJEMD:

TVap="Ta,TS,(snp+ [(Pr+ BS8)snp+dcsp]), (31)

OTEY & T Vap=Ta I snp . (32)
PVapB=Pa+ P8 +dctgep, (33)

T. €. waagnas vacms TVaB (dauna 1aasnaro sexmopa Vap) =
NAOWAOU NAPALICAOIPAMMA, TOCMPOEHHALD HA IAAGHHITS GEXMO-
pazs & u B, a PVapB=cymmn napamemposs unoxcumeaes, ci0-
geennol €5 NPousseoenieMs KpamuGRUaL0 PAICMOANIA  MENCOY
0CAMU O U S HA KOMAHIEHCE YIAG MENCOY HUMY.

dopuyra (33) zerso moxyzaercs mnpamo msb (30), ecam Mm
OPAOOMEAMB, YTO TAPAMETPH IPOHSBefeRid == CyMMB mapaMerpoBs
upomuTerelt, 310 PT=P u Psnf=dcigp.

IL. Va,g,=0.

Korga Va B,=0, 1m0 noggopermoe mucio BB (29) olpa-
DaeTcd BH HYIb M OTHOCHTEABHO cupaBejameoctd Qopmyxs (30)
B (31) momers Bo3EmREYTh complEie, Mm moramenMw® Temeps,
910 BT (POPMYIH, EAKOBH 6N HY GmAd GRBEETOPH & ¥ A3, BCETAA
BxBiors mBero, mpmyems, &esad EME DOIB3OBATHCA H BE THXD
CIy4adx’s, EOTJA napaMeTpll OHBeETOPOBD O€3EOBEYHO BEJUEH,
MH JOIZHH IOMHWTE, 4TO A4 OmBeETOpa o0 GE3EOBEYHO GOXE-
maro napaserpa Ta, =0, Pa=co, npoussesenie 7« .Pa, Bo-
o0me rosopd, KOHeYHO m paBagercs JimEB womerTs a,, B Ta=
&Ta, [cu. §§ 3 u 31].



Va3,=0 35 cabiylomaxs CIyJadxs.

& Ecma ¢, %0, 8 2=0, 808, ,=0,a,, 85 a ecTs BemecTsen-
gOe 9®CIO, T. €. €cAW NAPAMETPH & M S KOHEYER H OCH UX3B
DapalaesHE (HIZ COBHAZAIOTE).

b. Ecam a,=0, 8,==0, T. e. ecim mapaMerps OAHOTO ®3%
GHBEETOPOBT == OO.

c. Ecam a,=0, B,=0, . e. ecim ofa GmBexropa EMBIOTE
GesEOHEYRO GOAbIOX mapaMeTph.

Pascmorpumt garoi smav mMbers T'Vas BB 9TBXB CIXY-
938XD.

a. By mepeous cayuad Vaf=w(Va S, +Va,5,) BB caay
paBencTss £, =a,a, ¥ VA, =—VpA 5, uoEers GHTh NpeAcTas-
JeEs BE Brpb:

Vaﬁ= —&a,a, ’(V/jxﬁo/ﬁo H—Val a°/a° ')

Berropu VB,8,:8," v Va,a 0" ¢yTs DepuesguEYIaDH,
OUymeHENE B3B TOYKH npmpefenid Haocu a ® S [em. (3) § 30],
4 Pa3HOCTH uX'B, BCaBjCTBie mapaliessrocTE ocelt o u B, ecTh
BEeKTOPTD mMapadielbER# DAOCEOCTE OCelf M TepUeHAUKYASPEHQR
ED BX® 06meMy BanpaBlemifo. [JJuHa ero pasBderca PascTOSHIK
MeEAY OCaME a # O, B crbroBarelbHO

I'Vap=wTa,Tp4d.
b. Bo eropons crytak Vo =wVa S, v cabrosatersno

TVep =wTa, TS snp

c. Bs rpervents caysab VaS=0 w T'Vaps=0.

Tagie me pesyasratn jpaers ® gopmysa (31) mam (30),
€CIE MH NOJOREMB BB Helt B HepBoMs caytab O—cd(p=0),
Bo sropous To, =0, To—=w Ta,.Por=woTa, # BT Tperbens
Ta,=T1p3,—~0. Hrags dopuyaa (30) mam (31) ecrs (opmysa
obmas

41. Cayuau, xoia PVaf=—c0, usu Vap=0. Busektopsn
@ ero TeHSOp’s OXHOBPeMEEHO 06PAMATCs BB HYJh & OXHOBpE-
Menso mMBwoTs Gesmomeuno Goxpmo# mapamerps. Iosrtomy, ecanm
MH IPEOOMHAMS YCAOBif, OpH EOTOPHX® Hpomsselemie HBECEOXAL-
&AXT EOMMNICKCHEXD YECeXs uMbert Oeskomeyno Goasmof napa-
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MeTpb, uIE ofpamaerca BH Hyas [cy. § 18, I m II], 1o mSE
dopuyrs (30) serso maiizems 15 caysam, rorxa PVaf=—o0, Bad
Vag=0.

PVop=c0, 1) vorga Pa—=00, B0 Ffa=co m Psnf==00,
T. €. K010@ 0cu Ousexmoposs o u 3 HE NAPAIELIHY % NAPaA-
MOMPs 00HOW U35 Huxs Oesxoneuno éeauxs, 2) vorja Pa m BB
RKOHeURN B Psnf=—c0, T. €. x010a oc Gusexmoposs naparressHds
(ne cosnadawoms) u napamempss ULs KOHEUN.

Vas=0, 1) ecaz Ta=0 (waa 7p=0), T. e. ecia OxaHD
#3G MHORUTEIb o, IR A 0fpamaercd BB Hyab. 2) ecxd snf=0,
T. € ecIH OCH a B/ coBuasanTs. 3)ecin Pa—o0 1 Psnf—co,
T. €. €CIH napaMerps a Ge3zoHEYHO BeIWED H OCH & ¥ L 1Ia-
pasrexsErl. Ocb GEBekTOpa @ ompefbIeHHa TOIBEO 1O HANPAB-
JeRnilo, moiomeHie Xe ed MOXETH OHTb RaKoe YFOZHO, B ME MO-
EeMB CYATATH €€ COBNAJAIIE CB OCBIO S H, TAEEMB 06DPasoME,
PA3CcMATpHBATE cAyualt Tperil Rar® YACTEHH caydall mpexnmxy-
maro. 4) ecigs Po—=PFf=co. Uraxs

Vaps=0, 1) xoida ocu O6usexmoposs o u B cosnadawms,
2) xowa napamemps: UXs Ge3KONEUHO BeAUKYU U 68 3) K0WA TOMA
o0uns u3s OUGEXMOP0ss a., uiu [ ucuesaems.

Comoctarag a1y Teopemy cm Teopemolf § 38, MH BEIUME,
gr0 af=0, 1) ®orza XoT2 0ZWHD B3E MHOEHTerel—0 u 2) Eor-
Ja Po—PB=co.

42. Ocy Vap.

Ocv 6usexmopa VapB udems no suwiu xpamuaiwioro pas-
CMOANIA MEdHCOY OCAMU O © J3. .

pn rosasareavcrsh oroff TeopeMH ME Pa3CMOTPEMB ABA
cayyas 1, gorza Vo 8,=+0 » II, roraa Va B8,=0.

I. Uro6u jorasaTs TeOpeMy BH LEPBOMB cayuaB, Mm Boc-
moxsayemca pasescrBamMm SaVas—88Vas=0, goropus sMboTs
Mbero BagoBw O6H BE OLiim OMBERTOPE @ B £ ¥ JAErK0 BHBO-
xarca uss [(26) § 39] m [(14) § 35], ecam Bb mocabameit sa-
uBEEME cBavaga B, & moToM® a wepess VaB. Taks raxs mna-
paMeTpH «,5 u Vo EOHEYEM, TO BTE DABEHCTBA OBHAYANTSH
[cu. § 38], uro ocs Vaf nepechraers EaE® 0Ch &, TAES R
och £ HOXS NPAMAEMT YLIOMDB, Maade FOBOPS, 4TO OCH Vap EierTs
o0 JmHim EpaTyafmaro pascrosHia MemIy ocaMm o B B,

1I. Va,8,=0, sags Bugbam Bp § 40, BB TPEXb CIyIA4XE.
OTE CcaysaE MH PasCMOTPEME OTABABHO.
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8. 2,0, 6,2=0,8,=a,a,. Ocr a7 4 napaiIeIsHH, BIX CO-
BuagaorTs. ECIE ocnm mapallelpHH, TO CymecTyerh cO' IHHI
EpPATYadmAXT Pascrofmilt MemJy HEMH, COBORYNHOCTE EOTODHXB
00pasyeTs UyYeED UADaIeIbEHXS IPAMHXD, IEBAMEXD BS OI0C-
EOCTH OCe#t @ W 4 ¥ E® HEMT NepIeHIMEYAZpHHEXE. llapaMerps
Vag Gesgomeuno Beamrs [cM. § 40] m Hampamiemie ero oca 0y-
ers oupexbiarsca BerrTopoMs VA, 58,5,'—Va,a,a,” [cu. § 40],
KOTOpR#t mapaiiejeHs XHHISME KPAaTIadmaxt® DascTosEId MemXy
ocaun a u 4. Tagb Eak® momomenie ocx Vol meonpeybiesno,
TO MH MO®EMB CUATATh €€ COBHAJAIE Cb I0Go# HASE 9TAXB
xpHift ®, crbjoBaTeisHO, CYATATH TEOPEMY CIPaReJIABOK H BB
sroMt caysak. Kcam ocm @ m 4 COBNajaiThH, TO BCIEYI0 mpd-
Mylo, mepechraiomyio o6my©0 OoCh WOX5 LDPIAMEMH YIIOMB, MH
MOEEMH Pa3CMATPHBATh EAEH AHHIO Epariafimaro pascTofHig
Me®Iy ocaME o ¥ [£; TaEEx® ImEi% cymecrByers co'. Bt aroms
crysad VapB—0 [cum. § 41] = pbum 063 moxomenim ocm Vap
6nTh HEe MOWETS.

b. a;=0, B,==0. Taks rae® xza ocz a Gyrers ompexd-
IeHHO TOJBEO BaHpaBleHie, COBIAIAIOMEe Ch HANDPABIEHieMT BEE-
TOP& o, TO BCAEYK) OPAMYM HeDHERIHKYIAPHYI0 KB HAOpPaBIe-
Hil0 a, # mepechsalomyi OOAE NPAMEMD JrioME OCh B, ME
MOREMT CUHTATH JuBie#t Eparvafimaro pascrogmid. OTd JHHIM
06pasyoTs Ny1ess naparreasssxs npaMuxs. Ock Vaf=wVa g,
6yieTs naparledbBa BeETODY Va,f,, EOTODHH# mepHeRIERYIIPEHD
EB BEeETOpaM® a, E A, &, ciBiosaTeirEo, mapalleleHh Cb JIH-
BigMm EpaTdaltmmxs pascrogmit. Cp amooft E3® BTHXD IEEil
Mu MomeMB cosMBcraTs ock VaB, m60 moromemie OCH OHBER-
topa Vi meonpexrbiesHo.

¢. a,=—0, 8,=0. Onpexbrensn TOILE0O HAampaBleHiz ocelt
a 5. Jagiz gpaTsaiimaro pascroguid, 6yayus nepneHIBREYISPHR
ET HAUpaBIeHigMB ocelt, He mymBioTs onpeibaenmaro moxomemia
7 06pasyioTs CBASEY NapalleI-HHXT IpAMHXE. B3 3ToMB cXy-
18 Vapf=—0 u MH He MOReMT [OBODHETE 06% mMoJoEeHin ocH Vas.

Hragts TeopeMa JOEA3AHA.

Yro racaercd X0 HampasieHid ocm GeBeETopa Vas, To 0HO
oupexBagerca BerTopons Ve B,; J€rso BapbTs, YTO OTHOCHTEABHO
9TOr0 HANpPABIEHIS YroXb MeEAYy OCAME o ¥ S OyIeTh N0X0EH-
TEALHEHME.

Conocrasass TeopeMy proro maparpada ¢s mscrBioBamiamMm
NpesBEAYmAre, MM NDEXOJEMS eme Kb Tasoi Teopemb.
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Ecau ecmv moavko 004G AuNiA %pAMNGUWAL0 PAICTMOAKIA
MexwcOy ocamu Gusexmoposs a w S, mo PVaps KONEUEKD;  ECAY
048 AUNTW KPAMUATUAI0 PAICMOANIA CYUECmEYems OO 70403406-
nill, PVaB=0c0; nanoneus, ecau 048 HEA CYUECMBYEME CO°, Uil
6o.me, noroscenitt, mo VafS==0.

43, 450pmy.w VaB=TaTpsnfe. Pasaomaes Val na upo-
mssesenie TVaps. UVap [eu. § 33, 1II), saubanus T'Vas no
dopuyrd (30) = ospaumMB ZJd EDATEOCTM BHHTD NapaMerpa
myas, UVapB, vepess ¢ (Te==1); Torza Mu Gyzems ambrs Vof—
TaTpBsnbe.

Ocs € mxers mo ammin EpaTyafimaro pascrosHis Memxy
ocaMn @ @ B m mubers Taxoe HAampaBiemie, OTHOCHTENALHO K0TO-
paro yros @ Memy ocsMu & B moaoxmmTereEs. Eerm ¢ ects
BEHTH DAPaMETPa HYAb, Y ROTOPAro OCh COBOAJAETH CB OCBHIO &,
B0 EMEBeTs IpPAMO IPOTHBOIONORHOE HANpaBIeHie, T0 £'——:¢, H
yrois 6 MemIy ocaMH @ E /S OTHOCHTEILHO HAUpaBIERid & pa-
BeEb—~6. CrbioBaTessHo, MH MomeMb Vaf NPEICTABETH TARKEE
Be BEAD Vap=Talpsmf's'. VTaR® MH MOBEMT DESIOMUPOBATH
sch pesyasrarn §§ 40—42 crbayoment 06pasons.

Bexmopnoe npoussedenie Gusexmopa £ Ha busexmops o mu
6CEY0a MOKCEMs NPECMABUMD 65 SUOM:

VaﬂzTaTﬁsnﬂe, (34)

wn € ecmv sunms napamempa wyas (Te=1), y xomopaio 0ctw
CAYHNCUMT AUNIR KPAMUAUWAI PASCMORHIA MEKHCOY OCAMYU MHO-
HOUMEAR O U MHOHCUMAL0 5, U O—KAMNACKCHOE Y1045 MEHCOY
HUMU OMHOCUMEALHO ROSOHCUMEIVHALO HANPABACHIA OCU E.
Hoarsyacy dopmyramm (8, 24, 34), un mmbems:

=TaTp(—csf +esnb), (35)

hopuyAy TOReCTBEHHYI0 CB ¢opuyroit TeOpin KBATEPHIAHOBD XA
NpOE3BeJeHia ABYXE BEETODOBS.

44, Awacnie. Ilyms CZefford-Hamzltona Hexonmolt TowroH
Hamuxs B3CTBroBamili mOCIyEEIO USYdeHie OuUEPANiM YMBOREHid
IByX’> OHBEETODOBS, KOTOpOE ¥ HPHBEI0 Bach KB MOEATIO 0
6uesarepuion’d. [azaras BmHTOBOE CUECIeHie, MW MOTAW OH @3-
6pars, 03BaKO, IDyro# myrs, HYTH N Clifford’ous,
FOTODHIi! Pa3CMaTpEBAETS GUEBATEPHIOHT, EAKT PESyABTATSH, NPO-
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Acxojan(i# ors rbiemia ABYX® OHBEETOPOBL (MOTODOBE, IO Tep-
uzrojorie Clifford’a). Mcxoza m3® sroro ompexbiemia m yera-
HOBUBP & priori, mo mpmmumny ycro#tumsocra, REKOTODHE 8a-
EOHH onepani@ 2BIemid, MOEHO DasBATs BCIO TeOpi OuERa-
TEepHioOHOB®, mAars 8a maroms cibrys sa Hamilton’ows, koropsi
BB CBOHX® TpakTaraxs ,Elements of Quaternions“ m ,Lectures*
ompexbigeTs KBATEDHIOH® EaE® dYacTHOe OTH XBiemia IByXs
BEETOpPOBS, EMBOmMUXE 06mee HAYAN0, H NYTEM FEOMETPHIECEUX'D
coofpamenilt BEBOZETH O0CHOBHHA CBoficTsa KBarepHioEOBH. IToc-
BAmAad KEOHeNd pTO# raaew omepanim abiemia = pascmaTpmBag
OHEBATEPHIOHD ERED YacTHOe OTH AbueHids AByX> GHBEETODOBS,
Mu Be mMBews, OjHAE0, BB BE]Y IORa3aTh, KABEMB O6DasOMb,
aHAIMBAPYd omepanii xBiemis, MH MO®eMT OpPEATHE EH HOHATIHD
o Gugparepmiond. Uumrarersr Ha#gers oro y Clifford’a. Hama
safauya 3aEd0Yaercd Ccropke BB ToMB, ITOGH, IIOXB3Y4CH YEE
m3BBCTERIME HAMB DesyIbTATAMHE, TeOMETPHIECEN BHTEPIDETHDO-
BaTs ODEBATEDHIORS ¥ €ro OCHOBHESA cBolcTBA, a TaREEe BB
o0muXD 9ePTaxXD MOSHAKOMATECE CB TEMD XapakTepoME, EOTOpHE
npEEsx0 6 wusiomenie Teopim GAEBATEDHIOHOBF, €CIH 6N MH
nomas no uyre Clifford-Hamilton’a. Mu yBagaus, 910 TY pOIS,
EOTOPYIO R TeOpiZ EBATEPHIOHOBS HIPAIOTEH BEMECTBEHHHES TuCIA
E EOHEUTHHA Bpamenia BOEpYrs> mepechraoomux® oceff, B
Teopin GAEBATEPHIOHOB® HIPAIOTH YHCIS EOMUICRCHHS BHAA
a,+a, ¥ EOHeYHHS BUHTOBHE mepemBmenis BoEpyrs oceil me-
pecbranomuxca, ziz Bemepechrawmpxca.

45, Ocnosuvia ghopmyave. PascMorpems Earoif Buls mMBers
6erBaTepRioRs q=24/a, Ta% a m B cyts ava Guserropa. Ilycrs,
EaEs H BB OPeIbEIYMEXT naparpadaxh, € 03HAYAETS BHHTD
mapamerpa BYIb (Te==1), maywit mo awmiz EparTvafimaro pas-
CTOAHIA MERAY OCAME @ B £ ¥ §=¢ + d EOMIIERCHNE yroxs
MeEIy HAMH OTHOCHTEIbHO BampaBiemia &. [Jbia 8 ma a, Mu
noxyyaens [(18) § 22] S:a=(6Ka):Na, 50 Ka=—a[(15) § 22],
crbropatersBo S :a=—(8a): Na= — (Sfa + Vpa): Na=
(—8ap+ Vap):Na, sam, moassyacs dopuyiamu (34) m (24),

q=p4/a=(T5/Ta)(csb + esnb) (36)

Hmans, vacmuoe, npoucrodauwee oms Omaenia S na o ecmy
OUKCAMEPHIONS, Y KOMOPALD MEHIOPE = YACMHOMY OME OMAEHIA
MENIOPA OnAUMA, B, HA MEHIOPA OBAUMER, O, OCd UOEMF 1O
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MUNTU KPAMUATWAD DAICMOAHIR MENHCOY OCAMU O U /5 U YLAOME
SAYIHCUNS KOMRACKCHWY Y1048 MENCOY HUMY,
Mss mpearugymelt QopMyIH MH IOJyYaeM’:

SE(TpiTayess (37) V(s Tamoe  (38)
17 & = (2 Ta)me (39)

IpruoMuEas, uTo napaMerp® npouspefenid=cyMmb mnapa-
MeTPOBS MHO:RHTeled ¥ ImapaMerph YaCTHAIO = PaSHOCTE DapaMer-
poss nbammaro m abamrers [(44), (48) § 27], m3v Qopmyss
(37) = (39) 1erE0 EaXOAEME:

8L~ ps—Pa—itgy (40)

PV — B Pu+ detgp 41)
B (T8,/Ta,)(csp + 6] (PS—Pa)csp—dsngp]) (42)
T V- =(I8,/Ta,)(snp + @[(P8—Pa)snp +dcsp])  (43)

Yacrroe ors abaemis 4 ma o nopyvaers Apyro#t sambua-
TeILENH# BRI, eclm MH BO BTOPyo gacTs (36) BmBero csé,
snf, Ta, TS nmozcraBuMb HXB DasBepHYTHA Bmpamems [(30)
§ 25] ) [(19) § 36] u upmMent BO BEHMaRHie, UTO &'=—1;
ME DOXYyYEMB TOrIa:

Bla=[Tg,/Ta,][1+e(F8—Pa)|[csp + esnp][1 + wde] (44)

Tagmus o6pasons uacrooe oTsh pBaeHid XBYXH GHBEETOPOBB
pasiaraeTcd Ha OpoH3BefeHie UeTHpeXs MHOEHTEIeH, HOPAJOES
EOTODHXF MH MO:eM’h MBHATL EaE® YrogHO.

46. Buxsamepuions, xaxs wacmmoe. Jnd yapEaro Gursartep-
BioEa q=17q(csf + esnf) MH BCerja MOmeMb HOXOOpaTh XBa OH-
BEETOpa a ¥ S TaEB, 9T06H S/a=q. Jbi#icrerreasno, 35 TEO-



PEMH HOPeABEAymAre naparpada BEARO, 9TO GHBEETOPH & # S
6yXyT> YAOBISTBODATH PABEHCIBY S/ =q, €CIH HXD OCE Nepe-
c5Ea0TE 0Ch q NOAT NPIMEIME YrIOMB, €CIH EOMIIEKCHHE yroim
MemIy OCEME — yriy OHEBATEPRiOHA ¢, #, ¥ ecad, HAROHEND,
T5/Ta=Tq. drm ycaosia, He ompexbias smoamd OmserTOpOBE
a B £, JA0TH TOIbEO OTHOCHTeApHOE HOIO0EeRie ocelt @ w £ n
OTHONEHie BXF TEH30POBB, TAKB YTO OXMHB EST GRBEETOPOBT a,
uxa S MH MOEeMT BHODAT, UPOHSBOIBHO, WL OH OChH €ro
nepeckgaia 0Ch ¢ HOAB DPAMEMB 'JrIOMB, B TOABRO TOTZ& Apyroft
n3p HEXS onpexbamrca. Tak® Eaks cymecTByers co* GmBerTo-
POBB, OCH EOTOPHX®H IepechEaloT® 0Ch  mOXAD MPAMEIME YIIOMB
E EOTOPHe MOTyTh GHTbh NPEHEATH HIH 84 &, WIA 8& B, TO Cy-
MECTBYETs CO‘ maph GHBEETODOBE, YAOBIETBOPAMIIAXE YCIOBilO
Bla=q.

Wrass, ecanti Ouxeamepnions q Mw MONCEME DPAICMAMDPU-
6aMb  KAKET NACMNOE OM3 OmAeHid 08Yyxs Gusexmoposs [ Ha .
Beawiti Gueenmops, ocv xomoparo nepecnraems ocs q %00s npa-
MOUME YIAOMB, Mbi MONCEMS NPUNAMDS UMY 30 OUBEKMOPE A, ULU
3a Gusexmops S u 65 nepsoms cayuan nodobpams Gusexmops f,
G 60 6MOPOMZ Ousexmops o mans, wmobs: B/ax=q.

Wuba BosMomBOCT, OpejCTaBETe GEEBATEDHIONE ¢ BT BEAB
B/ MH MOEEeMT reOMETPHYCCEH H306DASETH €r0 COBOEYIHOCTHIO
GHBeETOPOBS &, S u BHAT & MApaMeTPa HYIb, OCh EQTODPATO
BJeTH 10 IEBiM Epardaifmaro pascrogHii Me®AY OCAME o X B
#m mvbers Tagoe HampaBleHie, OTBOCHTEILEO EOTOPAro yrors
Me&Iy AbimreieMt a ¥ iBiamuM® S nolomareserb. Daarojapa
nocabzaeMy yCaOBiO, MK BCEerza MOEEMD IO HANPABIEHIID OCH €
onperbants, EOTOpH# u8E OMBEKTOPOB & B S ects pbamrexs m
EoTopu# —1Bramoe, Ecam, Bupousems, sTo Ham® usrbcTmO, TO
HaMF Re HajJ0 SHATH HaOPaBIeHiS OCH &, A CREBATEDHIOHD q ME
MOEEMB 3aIaTh TOIBEO AByMa OusekropaMm a ®m AS. Korza 6mk-
BATEPHIORT 8aJayh PeOMETPHUECEH, He TPYAHO BHPASHTH €r0 H
BOMILICECHEIMT 9HCIOMB.

IToraTro, 9T0 IPE TEOMETPHIECKOMH B300pameRin OBEBA-
TepaioBa ero cBoZcTBaMB GYAYTH COOTBETCTBOBATH CBOMCTBA TPEX'H
6GHBEETODOB: ¢, 8 ® € H oOuepanisMt Haxd OHEBATEPHIOHAME
mlpoTopHa reomerpmueckis mocrpoemis. Nr pascmorpbmin reo-
MeTpRYECEEXT WATenpeTanilt cBolicts: OMEBATEpHiOHOB® B H3Y-
YeHil0 reOMeTPHYECEEXT HOCTpoeHil, orpByalomux® omepamiaMs
Bah BOMH, MH TEUEPh ¥ UEPEXOXEME.
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47. IIpusedenie Guneamepnionoss £ GINOMY SHAMEHAMEAIW,
wuaw wucaumenro. [llemxa. Oonowemonnsie waw Kosruneapnsie Gur-
samepwionw. Llyers mu mmbems jpa Guesarepsionma q uq. Ilo-
CTPOEMT AHBiO Bparyafimaro pascrogHis Memjxy ociMm q ® q'
¥ UDUMEMT €e 38 OCh GmBEETOpPa [ CBb NPOE3BOALEEME TEHS0-
poxs. Ock 6uBeRTOpa B 6yAeTs nepecbraTh EaR® och ', TARD B OCh
q, MOAS NPIMHMS YCIOME, & NOTOMY, Ha OCHOBAHiE UIpPeBHIyIIAre
naparpada, MH BCerZa MO®eMs mOxo0paTh GEBEETOPH &, a', ¥, ¥'
Taks, 910 (=S/a=0a'/f uq =y/B=;4/y'. Urars ¥H OPEXOIEMS
EB CcIBAyOmeMy pesyIbTary.

Ecau mn umnens xaxie subo 06a Guxeamepniona q  q',
MO Mbt 6CE1IQ MONCEMB MPEOCMABUMS UXE

1. 65 eudn deyxs dpobed, q=L/a w q' =B/y', y xomopurs
wUCAUmMEIY 00UNAKOBHE,

IL. 65 uon deyxs dpobelt q=0o'/8 u q' =y/B, y xomopwizs
SHAMENAMESY O0UHAKOGH!,

ITI. 65 6udn maxuzs dpobed q=pg/a, q'=y/B, wmo wuuc-
aumers 00HOU pasens snamenamesro Opylou.

Rorza un mubens Tpu, nam Goxke, 6urBaTeprionors q,q',q"...,
T0, BoOOmeE roBOpa, MM He MOXeM® CxBIars y BCBX® umcimrelnm,
B SHAMEHATEIN OXAHAKOBNME H He MOEeMP OOmifl wncimrexs
gBroTopHxEs crbiars 0OIEMT 3HAMEHATEIEMB Y OCTAIBHHXSE.
Quesagro 9T0 6yjieTh BOSMOXHO TOIBEO TOTXAa, EOI'Ia OCHE AaH-
HHXE OzkBarepEionoss uMbBTE 06myo XEBio EpaTdafimaro pas-
croamig ¥, cibjosaressmo, Bch mepechEanTs 0fEY M TY e Ops-
Myl DOIs HPAMENMT yrioMs. Br rarpebiimeMt ME BecbMa 9acTo
Gyzems BcTpbuarhea ¢b reomerpaveckoit Gopuoit, KoTopylo o6pasy-
€TH COBOEYIHOCTh NPAMNXBH, NepecERaOMEXT OXAY H TY &Ke Ipd-
MYIO IOXD IPEMEMD JI'IOMD, MK GyZeMT RASHBATH 9Ty GopMy meT-
Boft. Tarums o6pasoMb, OCE X8HENXD GHEBATEDHIOHOBE XOXEHH
DpHBaiIeEaTh BB ofuoRt ® Toft me merrd. Buesareprionm, yro-
BICTBOPAON(ie BTOMY YCIOBil0, MH MOEEMT Ba3BaTh, IOTOMY,
OJHOMETOYHKME GAEBATEPHiOHAME.

3aMBrEM®, 9T0 OfHOMETOYHNe ORRBATEDHIOBH AHAJOrEYHEH
I0 CBOEMG CBOMCTBAMT CB EOJXEHeapENME BBaTepmionamn [Ha-
milton, Elements, § 209], ocz EOTOpHXF HepHeBAEEYIIPEH BB
oxEoll m To#t me mpamolt; mMOBTOMY MR MOEEMT HASBATH HX'B
TAEZe EOLIAHEADERIMA GEEBATEPHIOHAME.

Wrags, 013 mowo, umobn mpu, uswu 6oane, GuKeamepuionoss
Mb MOVAU mPeOCmasums 63 eudn 0poben, y KOMOPHTE UAU YUC-



MeMesy OOUNAKOBH, UAU INOMENAMEAU O0UNAKOBHW, UMY O0ULIE
YUCAUMESD OONUZE CAYNCUMD OCUUMS SHAMEHAMEICME OPYIULT,
HEOOZOOUMO % 0OCMAMOUNO, 4¥MOGb Oasnsie OUKEAMEPHIOND Oviaw
O0HOUYETNOUNBIMY UAU KOSRUNEAPHBMY CUKEAMEPHIOHANY.

48. Caoocenie, swuumanie, ymnoncenie u Onaenie Guxeamep-
Hionogs. JBeiad CIORETL ABA JAHHKXTS OHEKBATEDHiOHA q H ¢, MH
npeicTABEMT HXP BB BAAB xpoGelt, y KOTOPHXT SHAMEHATENH
OXEHAROBH: (=0'/8 1 ¢'=1v/F [cu. upexsEiymi#t nDaparpads).
Yupomas cysMy q+¢q Ha B, Mu moxydaeMs (q-+q)S8=(a'/8+

YIB)B=(/B)8+ (y/B)=a'+y, orByra
q+q'=a/B+ y/B= (o' +y):p. (45)

TaraMB 006pasoMtb, CYMMa ¢ +q' TreoMeTpayecEd 6yfers #306-
pamarbcd COBOEYHHOCTHIO JBYX'h GHBEETODOB® o'+Y B 5, BB
EOTOPHX® BTOpoit Ham® msBbcremd, a nepeuit, o' + ¥, crpomrca
10 =3BECTHRMT IPABAIAMT NOMOMBI0 LEIEHAPOHAR. IIOTOGHEIME
Be o6pasoMb CTPOHTCE H PA3HOCTH ABYXD: OHEBATEDHIOBOBT:

Q—q' =a/f—y/f=(a'—y):L (46}

Eciw mm xoTEM® mocrpodrs GEEsaTepHiOEE® ¢'.q, TO H306-

pamaeMt  uq APOGAME TAEB, UTOGH SHAMEHATENh MBOKHETEN ==

YACINTEN) MHOBEMATO: q=0/a H ¢ = y/A. Yuuozmas mpomsse-

Zemie q'.q Ha a, ME EMBes: (q’q)aa(%-. g)a - %;— (g—a)
==%—,8= Y, OTEYZa

qq=%. E-Z. (47

Taguxs o6pasons, npomssefenie Gyzers mso6paEarsca 0d-
BeETOpaMu o ® Y. 3awbrams, yro ¢mrypa, moTopyio 06pasyors
oce 6mBeETOpPOBS 4,5,y ¥ OCH GEEBATEDHiOHOBD q,q' H q'q, mpex-
CTaB1aeTh EOCOE MeCcTHYroJbHHES, BCB yram EOTOparo mpaMie.

Hapomens, 9To6m MOCTPOMTH YACTHOE (' UPEACTABEMD
q = q' B58Exb Apobelt CT OZMHAROBHMA SHAMEHATEAIMA: = a'/F"
B ¢ =Y/8. Mu ysazaus jaxbe [cx. § 55 ], wro GmBBurepmions
obparan#l B q, Q'==64/a’, a MOTOMY, 0BHAYAL YACTHOE §':q TEpess
q", Mz Oyzems mmbrs

9'=q/4==q.q7'=(y/B):(@/B) = (y/B).(Bla’y=y/a'  (48)



—_ 71 —

Yacruoe, crbrosareasso, Oyzers W300pamaTsCd COBOEYI-
HOCTHI0 GHBERTOPOB: &' H Y.

49. Passoxcenie Guxsanepniona na cymmy odeyxs. Ieomem-
puneckoe anadenie 3suaxoss S u V4 uzs 0CHOSHOW ceouCMea.
Eciz 85 G6mrsareprioRd (=—4/a MH pasSIOREMT YHCIATEND,
6aBeETOp® B, BA CyMMy JIByXE, S +/4”, To m GEHEBATEpHiORD
paszomaTcs Ha CyMMY ABYXB: q=(q +q", rih ¢'=4"/a 7 {"=4"/a.
Oz80 m3® oTHXH pasiomenill, coorsbrcTByMIOMEe pasaomenioo OHE-~
BATEPHIOEA HA er0 CEAIADRYI ¥ BCETODHYIO YaCTH, OCOGERHO
pa®H0. Ero M Temeph W DasCMOTPHEME.

MocrporMs BEETE € mapaMeTpa EyIb, KOTODOMY OChIO CIY-
FATH IWHIA Eparvalimaro pascrogmia MemIy ocsME a4 ¥ A4,
gepest TOYEY mepechuemis ocelt o m ¢, o3EaumMT ee uepess O,
IpoBefeMT AHMHIIO &', NePHeHIBEYAAPHYI0 KB UIOCKOCTH NPIMEXS
o 7 ¢ Ecam mu npaveMs Tougy O 3a TOYEy HpHBejeHiS (HBeR-
T0pa B, TO 0BB GYZeTH XapAETEpPU3OBATHCA JBYMA BEETODAMH
B, B B,, Eoropwe GyiyTs JemaTh BH IIOCEOCTE ocelt a u o,
60 mepBu# ecrs riaBEH# BeETOP® ¥ HapalieleHE 0cH B,
BTOpO#f ecTs cBOpocTh TOYRM O IPE BHHTOBOMY IBEEeHiH, ompe-
rBrgemoMt GEBEETOPOME A, W NEpUEHAEEYISpeHD Eb IAHIE BEpaT-
yaifmiaro pa3crossid, 1. e. Eb ock €. Kamguit u3s BesTOposs S, A B,
MH MO®eMB, cxBa0BaTENbHO, PA3I0EATH HA ABA N0 HANDABIEHIAMD
ocelt a um o', Torga ¥ 6mBERTODE S DAsNOEATCA HA CYMMY ABYX'B
6msexToposs S 7 A, W3 EOTOPHXS OXHH uMEeTs CBOEIO 0CHIO
0Cs @, & Jpyro#t mpamym «'. Jereo ompeiBaEThL TEHSOPH BTEX'B
6nBeETOPOB'B. Berropr £, o6pasyers CB0CbI0 & Yrors P==yrIy
Mem®Iy OCIMA O B S H €ro UPOIELIH’ HA OCh @ H HPINYO &'
6yayrs I18,csp n TS, snp. Berrops £,, ciaragch H3B IBYXE:
CEOpPOCTH HoCTymaTexbnolt, pasHo#t mpomsseienino F3.5,, B CEO-
pocru B pamarexssoll, pasaolt 73,d, rabh d ects rparsaitmee
pascTogHie MemAy OcEMW & ® (B, H NepUeHAARYISDHOR EB Ha-
mpasirenio £,, Oyxerts mmBTp 1O OCEMB & H ¢ COCTABISIOMiA
T5,(EB.csp—dsnp) v T8, (EBsnp-+dcsp). Cabiosaressso,

TR'=Tp [csp + & (FB.csp—dsng)]
=T4,(1 + &PR)(csp—ordsngp)=—=TLcsh

TR'=Tp,[snp + c3(FB.5np +desp) ]
=T3,(1 + @EB)(snp -+ cxdcsp)=TLsnd
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b 0=+ wd ecrs ROMOIEECHHE yrols MeEAY OcaMd ¢ ¥ 4.
Tosrsyacs Teopemo#t § 45, mu maxozmus, uro S /a=(TfScsh):Ta
n B'/a=(Tfsnbe):Ta u, crhioBarexsno,

f1a=S b=s4; pr1a=vE=q (49)
PRI Y TN e (50)

Urags, ecau mw, npedcmasuss Guxeamepwions q 6z 6uom
Bla, pasrowcums Gusexmops S wa cymmy Osyxs, S +pB", uss xo-
MOPUTE NEPOWI UMMEMS COOCI0 0CbIO OC O, G 6MOPOY MPAMYW,
NEPECHRANWYIO OCh O 65 MOULIs ER GCMPMNY C3 AUHIEH KPaMUan-
WaL0 PAICMOAHIA MEWCOY OCAMU & U S U NEPneHouKysapryo
%3 omotl AUNHIU U K3 OCU O, MO OUKGAMEPHIONS PASAONCUMCR
na cyxmy Osyxs: q'=4F'/a u q"=pB"/a; nepswil u3z nuxs 6ydems
CRAMAPHUMS UUCIOMB, Sq, & 6Mmopod—Ousexmopoms, Vq.

T'zaproe ceoficreo 3ak08s S E V BHpAaEAETCI PABEHCTBAME

S(q+q')=8q+ 98¢, (51)
Vig+q)=Vq + V¢, (52)

EOTODHS OYeBHIHH, DOKA MH DasCMaTpuBaeMd OGHEBATEPRIOHH
EAED KOMIAEECHHS YHCIA, B IpeicTaBIfioTs xBB Teopemsr Teopim
BHHTOBE, €CHH MH OYZeMT DA3SCMATPHBATH GUEBATEDHIOHT EAED
uaCTHOE OTH ABiemig JABYX® OHBEETOPOBS M HWETEHPETHPOBATH
CERJADHYI0O M BEETOPHYIO YaCTH GEEBATEPHIOHA TAEB, RAET TOIBEO
uT0 ORI0 ykasamo. He TpyZmO moEasaTs, 9TO STH TEOPEMH paB-
nocaxbER TBMT, ROTOPHA BHpamaors coboffi cBo#icTBo ZECTDH-
GYTHBHOCTH CERIapHAT0 B BEKTODHAT0 YMHOZEHIZ GHBEKTODOBS.
JUBftcTBRTENRHO, HpeACTaBABS OEEBaTEDHIOEH ¢ # q BB BELB
q=a'/8 1 q'=y/3, ua no § 45 wxbens dopuyrn

Sq=—8a'8:Ng Sq'=—Sys:Np,
8(q+9q)=8[(a' + y):fl=—[8(e' + y)B]:Ng

HSS EOTODHXT BEJEMSB, 9T0 pasencrso S(a'+ y)8=S8a/s+SvA
Baeuers 3a coboit S(q+9q')=Sq+Sq = o6parHo m3T paBencTBa
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sroparo crbiyers mnepsBoe. Tarme JZOEAHEMDB, YTO PABEHCIBO
V(q+q)=Vq+ Vq paBaocuasao pasencrsy V(a' + y)8=Va 8 +
Vy,@. Mu orpammumMca 315ch STuME YKaSaHiZMH, OTIArag X0
cakryomeit rraBu pascMoTpBRie reoMeTpEIECEArO CMECIA CBOHCTBD
AECTPAGYTHBHOCTA CRAIAPHATO H BEETODHATO YMHOMEHid OHBEE-
T0poB®, a cabjosaressao w Qopwuyrs (51) m (52).

50. Cayuau, xo0wds SB/a=0, PSB/a—=0, VS/a==0,

PVBja=00. IIpamo 6uxsamepwions. Tags EKak® BB grcamrerd
Sp/a croars Tp5.cs6-[cu. (49) mam (37)] To
PSpja=—=0, 1) ecan Bf=c0; 80 Pesfa=co m 2) ecau Prsf=—=co,
O PR==co;
SB/a=0, 1) ecarn Tp=0, 2) ecin csé=0 u BB 3) ecam FB=c0
7 Pcsf—oco; Bcabzcreie wmeonperBbaeEHOCTE NOIXOMEeHid OCH S
MH MOEEMT DasCMATPHBATh HTOTH CAyIa¥ EaBB YaCTHHE cayualt
nperbugymaro [cM. pascy®iemia § 38].

Hraxs, PSG/a=00, 1) x0wa napamemps 0rnisumaro=—=co %
nanpasrenin ocell o u £ we nepnenduxysapus u 2) koda BS==co
U OCU, NE MEPECHKAACL, 63AUMHO NEPNEHIUKYAAPHY,

SB/a=0, 1) xowda uucsumess =0 % 2) xordaocu a upB
NEPECHKAIOMCA 100> NPAMUME YII0M5.

Tags Eak® BB wmcIATERS .TVE/a cronts TSsné [cu. (49)

a1z (38)], To
PVB/a=00, 1) ecan P==co, 50 Psnf==co 7 2) ecxn Psnh—c0,
B0 PB==00; :
VB/a=0, 1) ecan Tf==0, 2) ecan snf=0 u 85 3) ecam BS=c0
u Psnf==c0; Bcabrcrpie meouperbieHHOCTE NOXOREHIE OCH MH
MOKEMTD Da3CMATDHBATL OTOTH CAyuail, EKaR® 4YacTEME cayual
HpersHIYMATe [cM. pascymzemia § 41]°

Urars, PVB/a==00, 1) xowda napamemps owiumaro=—=oo %
ocu o w [ ne napassessnni % 2) %0100 FS=00 u ocu, He cosna-
0a8, NAPAAICIONY,

VB/a==0, 1) xoda uucsumess f=0 u 2) xmda ocu a u S
cosnadatoms.

Hst npertuiymuxs TEOPEMB CIBRyers.

1. B/a=0 To1BRO TOrZa, EOrRa A==0.

II. Ecxm zbammoe B==0, TO uacTEoe A/ TOIEEO TOTIA
6yieTs CEAXaDHKMB YHCIOMB, EOTZA OCH 4 U & COBIAJANTH, X
TOJBKO TOTAa OyxeTs OMBEETOPOMB, EOTXA ocE o # S nepech-
EaTCE U0 NPAMEMTE YLIOMbB.
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1II. BusexTops & MH MOmeMD DA3CMATPHBATH Kakb YacT-
Hoe ors xBaemia JByX® OWBEETODOBE, OCH KOTODHXT B33UMHO
NepuesAREYAIPEN # mepecBraors ock ¢ mONT UPEMRMB JrIOMD
BB oxmoli m Toli e Tourb. Br oromt cmmcaB Bearill 6@BeRTOPD
MH MOXEMD BHa3BATh UDIMHMD GARBATEDHIOHOMS.

b1. Duxeamepnions, xaxs axmops. Ust camaro onpexBue-
mia onepanim xabaemia cabayers, 4ro B/a ecrs Taro#f GARBaTEp-
HioAB ¢, 4T0 A=qa. Dursareprions (, pascMaTpEBacMH# RaED
Jaxrrops, npeobpasyers, crBiosarelsHo, OWBEETODs ¢ BB GHBEE-
TOPB 4, OHH 9EBEBAICHTEHT, CTAJO0 GHTH, COBOEyHHOCTH HBEOTO-
PHX'B IeOMETPHUECEEXS Onepanilt, moMOmsio EOTODPHXS GHBEKTODS
a nepesoiATCE BH GaBeRTOD® A. Keam MH mpaMems TOYRY upH-
BejeHig GuBEETOPA « Ha ero ocm, To 08D 6yzers omperbiarsca
COBORYNIHOCTBI0 ABYXH BEETOPOBE &, B O, JeRAMEXD HA OCH &,
HIZ COBOKYIROCTBIO BeETOpa a, @ Pa=—=a, /a ; TOURO Tak®e GH-
BeRTODTS A ompeabaserca XByMa BEKTODaMEH £, ® 4,, IeRamaMa
HQ €ro OCH, RIE me BeETOpoM® S, B mapamerpoms FB=g,/4,.
Tarums 06pason, OHWBERTODR A B & OTIHYalOTCd OXBED OTH
APYIaro moaomeHieM® HXT OcCell, XIHHOO BERTODOBD S X & H
BeXNYEEOR ®X® mapamerposs, B m Po, m zag Toro, wro6H mpe-
006pasoBaTh GHBEETOP: & B GEBEETOPS A, MH IOMRHE nepembe-
TETh OCb & X0 COBN&JEHiS ed Cb OCHI0 S W IPEBPATATH BEETODD
a, 8% S5, & Pa By PB. IIpeoGpasopanie 6uBeRTOpa @@ BB OHBEE-
TOps S MOmeTH OHTH pascMaTpEBaeMo, cIbjrosareinso, EaEB
EBROTOpas CIOEHAZ ODEpANis, KEOTOPYI MH MOEEMB DASIOEHETH
H3 9eTHpE 9YACTH.

I. IIpn nepeomt npeoGpasosamim ocTaBigen’® HemsMBEEME
noJoxenie m HampaBIeRie OCH ¢, BO EW3MBHAEMT TJABHYI 9acCTh
o, a,, Tagb, 9To6H ¢, cxbiaica mo ZIEEB PaBHEHMB BEETODY S
¢k 2T0K0 NHIB0 MH AOIXEH @, YMHOEATh Ha OTHOMEHie IIZAD
BERTOPOBS B,  a,, T. €. Ha T8 /Ta,. Mn moxygaems TOria
OmserTOp® A4', KoTopul =mBers o6myo och ¢H @, @ TEH3OPD
xoropare I8'=Tp (1+wlPa).

II. He m3ubnas ocm GuserTopa £, cosmajamwmell ¢b 0CHO
@, ® ero TrIaBEAro Begropa, mswbaaM®s FS'=—Px Tarks, YTO6H
o8 cxybrancy paBEuMB FS; 118 5T0r0 MH JOARHH E'B DAPAMETDY
Pa npubasars pasmocts FA—Pa. Mu nmoaysems Toria 6mBes-
T0ps A", awbomi#t o6myio ock ¢k o ¥ TER30pH BoToparo 74—
18,1+ wEB)y=Ip.
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IIT. [ocrpomus ammiio kpaTialimaro pascrosHis MemAy
ocaMd @ H S ¥ 03EAYEMP 4Tepesh € BAHTD IapaMeTpa HyJs,
mvbiomift 3Ty npauyo cBoew ocslo. Tperre mpeo6pasosamie co-
CTOATH BB TOMB, 4T0 MH, e msmBuags 7)4'=Tp3, wnauwbraens
Bampassenie ocg B’ (ock &) 1akb, uToOH OHa crbiasace mapal-
Iexpnolt ocm OmeegTopa S, AIf 4Yero noBOpauEBaeMs och A
(ocn o) BOEPYr® OcE & RBa yroih @ BB BanpaBiesim, ompexbage-
MOMD BEAKOMB ®. MH mosyymms Torza Smserrops B/, och Eo-
Toparo mepechkaeTs. och € B DNapalierbEa oce S, B TEH3ODPH
roroparo 1T8"'=1Tp (1 +wFR)=Ip.

1V. Hawomens, Be mswbrsa Temsopa Omserropa S ® Ha-
NpaBieHis e€re OCH, mepeEOCHMD DOCABIHIK0 UOCTYIATEIRHO WO
BaOpaBieHID OCH € HA BeJAYAHY d Tagb, 9T06H OHA H3B IIOJO0-
#&enia 4" nepemaa omowdateisHo 8h mosomemie ock B. Toraa
MH noIyiaM® OHBEETODH A,

Yro6x BwnoxEATH, mepBhla 8% omepanmim MH ZONEEH SHATH
xBa vmcaa: oreomenie 75 :Ta, & pasrocts FS—Pa;, paa Tperseit
omepamim HaMb JXOIAXEH OHTh JAHH: Dpgmas &, NOJOXeRie EOTO-
poit onpexbrserca dYeTHPhMH BEAWYHHAMH B YroAG HOBOPOTA=—=
yray Mexzy ocaMg & H [f; HAEOHENS, 18 COBepIEHis yeTBepToff
omepanid MH J0X%ENM BHATH pascrogmie d. TakEM® 06pasoME
CI0&HA3 ouepanis upeo0pasoBaHigz GEEeETOPa & BH 5 MOEETB
6urh safaEa 8 BearmympaMd, @ OMEBAaTepHiOE® =04/a, EOTOpHH
XapaETepH3yeTs STH OUEPAniE, A0X%eHs COJepEATs 8 BeIRYHHB,
uTg, RaEb HamMt m3Bbermo, abicrsmrexsmo mmbers Mbcro.

Ramayio ©3® YEasaHNNX® ouepadifi MW OyleM? HASHBATH
paementapuot omepamiel. Taxmus oGpasoms, Guxsamepnions q,
PAICHMAMPUBALMIY, KAKE FAKMOPE, IKGUAIENMENT, 6000U4E 1060PA,
yembipeMy aneMenmapnbims onepayians. et msws Huxd ubHAwTE
TEH30Ps GHBERTOpPA Q, ocrasidd Bemsmbamod ero ock, 1B aApy-
ria MBraOTE noJomenie ocm &, ocrapisd HedsMBEHAKME ero Tem-
30p'5.

52. Saemenmapnvie Gursamepwions. BE YaCTHHXSD CAYIAIXD
npa npeo6pasoBaEim 6ABERTOPa & B 6EBEETOPD S MOEETH OT-
CYTCTBOBATH Ta, WAH APYrad, ONepamii; MOEeTH TaRKe CIYIATHCH,
9T0 ZOCTATOYHO OYXETH BHIOJHATH TOABEQ ONHY M$E HTHXB ole-
pauif. Taws, ecaz ocm a u B COBUAZAKNTSH, TO JAi Tpeolpaso-
BaHig @ BB S KOCTATOYHO BHOOXHATL TOABEO HEPBYIO ONEpATio,
gorza Po=F3 r Toaveo Bropylo, xoraa Za, =745, Ecin Ta==
T4, T0o BOCTATOYRO WOBepRYTH OCh o EHa BEROTOpPHU yroxs, T.e.
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BHIOOIHET TPETHIO omepanino, Eoria ocu o B A nepechranrca
B CO00mETh OCH & TOJLEO IOCTyDATEIbHOe Iepembmenie, T. e.
BHOOAEHT, 9€TBEPTYM ONEPANio, KOrZa OCH & K S HApAXIerbHH.
Bs srax® cayvasxs OmesarepmioEs ¢=4/a OyZeTs 9EBHBAJEH-
TeHD OAHO® H8DH HIEMEBTApBHXE omepaniff, # Mu 6yAeMB> HASH-
BATH €ro SIEMEHTAPHHMS GWERATEDHIOHOME. JJEMEHTADHHE GHEE-
BATEDHIOBH MoOryTs OHTh, CrBjoBaTeIbBO, YETHPEXDb THOOBE;
PASCMOTDUMT HX'B.

I. Oyete oce a w A cosmagaors u Pa—=Fp; rtorga 60—
@+wd=0 u Popmysa (36) waMB xaeTsH:

pioa=Tp,:Ta,, (53)

7. €, yacrHoe ors xbienia AByX® GmBeRTOpOBS, mMEOmMEXT 06my
0Ch E OJHHAKOBHY TAPaMETDE, €CTh BEMECTBEHHOE YECA0O—=YACT-
HOMY Oor5 AbXemia RAMHK TrJaBEMXH BEeRTOPOBE. UTAaR®, ssemen-
mapmvil GuKeameprions Nepsao Muna eCms 6EUELCMBENHOE YUCAO.

I1. Ilvers oce o u A coBuafaoTs B a==4,; Tor1a Ta,—=
TB, 6=9p +cd=0 » gopuysa (36) Aaers:

Ba=1+a(Bs—1a), (34)

T. e. uacTHoe OTH gBieHia aByx® OmBeETopoRs, EMBlOmMEXD
o6myo 0Cb H OZEHAZOBHY rIaBEKH BEETOPD, €CTh EOMIIEECHOE
YHECIO0, FAABHAS I4CTH EOTOPATO=—e uaEnS n napaMerpr==F8—Fu.
HTars, ssemenmapnol GuK6amePHioNs 6mopar0 muna €Cms xoM-
NAECHOE YUCAO 6UOG G, + G0,, Y KOMOPAIO 1AASHAR HACMD, G,—=
CoOuUnuYn.

III. Oyers oce o u B unepecbrarca m Ta—=T4; Torja
=@ (d=0) 2 M Doayiaems (36):

Bia==csep +esngp, (55)

T. €, YacrEoe oTH Abaenid AByX®s GEBEKTODOBE, Y EOTOPHXE OCH
nepecBEaOTCE E TEB30DH OJHHAKOBH,==EOCEHYCY YIIa MEEAYy
OCAME 4 BHHTH TAPAMETP2 BYJb, OCh EOTOPAr0 NPOXOAATE Yepess
TOURy nepechuenid ocet ¥ E® HEMB DepUEBANEYIIpHA, YMHOZEH-
BH¥ H3 CAHyCEH TOr0 Xe yria. YMHOZAZ GHBEETOPH 4 HA O3+
€smp, ME noIyuaeM’s 6EBeETODY f; cibroBaTelrHO, GREBATEPHIOBS
C3Q + £SnQ, pascuaTpEBaeMud EaRT® (AETODE, HOBOPAYABAETH OChH
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@ EHa YIOI5 ¢ BOEPYP® OCE &, H MH MOKEMD HA3BATh €ro
Bpamaiomums OarsatreprioBoME. VITaE®, buneamepnions mpemovaio
MUNQ, CPAWAIWIYE OUKEAMEPHIONS, PASHAEMCA KOCUNYCY HHKO-
MOPOID YIAG -+ CUNING NAPAMEMPA HYAd, YMHONCENHOIE HE CUNYCE
MO0 e YLAa.

IV. Oyers oca a u B mapalrexsan w Ta=7p; toraa
6=—=ccd(p=0) m MH noxydaems (36):

. Bio=1+cde (56)

T. e, YacTHOE OTH jybiaeHis jByXE 6EBERTOPOBH, EMBIOMEXT OCH
OJNHEAKOBAr0 HANDABICHIS ¥ 0JNHAKOBHE TEH3ODH,~—eIRHHIEB +
BAHTH IPOE3BOIBHATO IADAMETDPA, OCh KOTOPAro IEPHEHJERYISPHA
EB 0CiMB OHBEKTODOB® & W S W NapallelbBa HXT IIOCEOCTH,
yMBO®eHBHE Ba d, TA5 d ecTh pascTogmie MemIy OCHAME A H
8. Yumoxwas o Ba 1+ wed, MW noxydaems S; cIBEoBaTelnHO,
6urBaTepuiond 1+ ed, pascuaTpEBaeMHH Eag® ¢arTopE, €006-
maeTs 0CH a mocTymaTelsEoe mepembmesie, me msmbras ero ren-
s0pa, M MH MOKENT HA3BaTh e€r0 OOCTyDATeAbHHMS GHEBA-
reprioEOMB. WTaR®, ssemenmapusil Guxsamepuions uemeepmaio
Mmuna, ROCMYRAMErsHY GUKBAMEPHIONS, PAGEHs ELOUNUYNL -+ OU-
gexmops 6esnoneuno Goavlarld napamempa.

53. Pasaodicenie Guxeamepnion® Ha Mmuoxcumesw. Bceagilt
HepleMeHTapHHE GmEBaTepHioNT , moayvamomiica npm jpbaerim
/- B 0, BEBHBAJNEHTER® COBOKYIHOCTE JBYX'S, WIA® TpeXd, HAR
YETHPEXDs BJIEMEHTAPHHXB ouepanii = coorsBTCTBERHO 5TOMY
MOEeTh OHTb PaslomeHt HA NpomssejeHie ABYXB, TPeXH, HIH
YeTHpPeX’s 9IeMeHTAPEHXT OmkBarepHioHOBS. Bt camoms pbab,
obparuMcs Rb ofiiemy cIydaio, Korja GMEBATEPHIOHD 9EBHBAICH-
TEHD YeTHPeMD DJeMeHTaDHRMD oHepauisMb. DEEBaTeDHIOHS
Ala, rib B ecrs GmBexTop®, BB KOTOPHH UepBad omepanid
npeo6pasyers 6aperTops o [cM. § 1] ecrs saementapEnit Om-
EBATEPHiOHD IEpBAro THOA; 03HAYad ero 4epess q', M ambems:

¢ =T8Ta, v [ =qea.

Bansatepnions ¢'=4"/6', rah A ecrh GUBEETODS, Bb KO-
Topwit BTOpaa omepauis npeoGpasyers GEBERTOPH B, ecTs die--
MEHTAPEHN® OWERATepPHiOHD BTOparo THOA, MH AMBeMB:

¢ =4"f'=1+0(Fg—Pa) u f'=q"f ~q'qa.
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Jaxbe, Gursareprions Q"' =4"/8", rak 8" ecrp 6&BeRTOPS,
Bb EOTOpHE Tpersd omepanis mpeoGpasyerd OmBeETOPD A, €cTh
Bpamaomi GuEBATEDRiONSD, ¥ cIBioBATEALHO

qm ==,3”":,8"=CS¢+88%¢ ' ,8’" =qm/),n — q'uquqr a

Hagomens, Gurparepmions q'"=/4/F" ecrb GAEBATEDPHIOHT
mocTymarensHRE, ® caBioBaTesbHO

ql”l =,6:ﬁ]” — 1 e wde n ﬂ - qfﬂl/gnl - ql,[,q”'q”q, a’
OTRYJA q =ﬁia=q””q”’q"q’,

9T0 E JOEa8HBACTH Hame ImoJOXeRie. TaBEMET 00pa3oMB, ME
OPEXOZEMT CHOBA NYTEMT TeOMETPHYICCEAXH coofpamenifi ks
¢opuyrd [(44) § '45]. Beaxi#t pass, xorza Bh npeoGpasoBaHinm
GmperTOpa & BH S OyleT: OTCYTCTBOBATh FKakas HBOYIL H8B
91eMeHTAPBEHXD omepanift, coorsbrersyomiit arolt omepaniu sxe-
MeHTapHHY OWEBATEDHIOHT ofpamaerca Bh egmHANY. Tar® Ha-
opaMBps, ecium ocE @ B £ DapalleihBH H 0JEBAEOBO HANDaB-
XeEH, TO jxdd npeoGpasosamia o BB A BETH Rago6GHOCTE MNOBO-
pavmBaTh ocm o cabjoBareapbBo, omepamia Tperss O6YAeTH OTCYT-
CTBOBATH, ¥ Bpamaiomilt GAEBaTePHiOR® 8 +esng =1. Hrars

Buxsamepuions S/o passaraemcs wa npoussedenie , 60-
obuie 1060PA, UEMBPETS IACMEHMAPHILE OUKCAMEPHION08S, NPU-
YEME KANCOOW U3E SACMENMAPHHLE ONEPAit, NOCIRICEAMEILHBME
NPUMDHENTEME KOMOPHITE Mbi MOKNCEMs OUGEKMOPE A  MPEodPa3o-
samv 63 Gusexkmops [, COOMBHMCMEYems C60% OnPedrbACHHHIY
MNOHCUMENb, KOMOPLY 06pawmaemcs 6Caxilh Pass 6z eOunuuy,
%0100 63 NPEOGPAINCANIU O 63 5 OMCYMCMEYEms COOMBRHMCMEYH-
WaAR eMY onepayid.

Tart EaE® Bcaki#t GEEBATEPHIORT ( MH MOREMB DPA3CMATPH-
BATh EAED YaCTHOE 015 jBaenis anyX’® GEBCRTODOBD, TO M3% OPELH-
mpymeit TeopeMH caBayers, uTo ecaxiii GuxeamepHions q Mbi
MONCEMS PASA0INCUMY HA NPOUIBEOSHIE UCMMPETE IACMEHMAPHLITS
buxeamepnionoss. JbiicramresrHo, npencrasmsh BB BEAb =
Tq(esO +esnb), rab =@+ cod ects yroas (meBarepmioBa [CM.
§ 26], paspepraBag 7q,cs6 m snf mo Qopuyzanw [(27) § 25]
z [(19) § 36] n sambuas, wro t’=—1, M mOayYAEMS:

q=Tq,(1+Pg)(csp + esng)(1 + cde) (67)



54. Temsops u eep3ops CuneamMeEPniona % urs 1iasHoe Coot-
c¢meo. BE umpearmaymemts waparpadd MH paszommim GEEBATEp-
HIOHD ( Ha Npom3Belenie YEeTHPEXH SIEMEHTADPHEHXT OmEBaTED-
piosops. ITposssesenie AByX® M35 HMXB J4ETH HaMb TEHSOPE (,
npoE3BejeHie ABYXD JPYTEXE €ro BEP30PS:

Tq=Tq,(1+wPy)
Uq = (csp+ esngp)(1 + cade)
q=Tq. Uqg. (58)

Ecmz On Mu npezcraBEim GEEBATEPRIONL ¢ BB BEXB
q=,8/a, TO

Tq=T4:Ta - (59)
Uq=Ug:Ua. (60)

Tlepsas ms® 5TBX® PopMyss OhHAa Z0Ea3aBa y®e BB § 45
[dopu. (36)]. Bropaa cabxyers mss Toit :me Qopmyam (36), mo-
Topad gaets BaMs UB:Ua=csf+¢esnfl, ecim MH NPANOMBRME,
910 Ua v U cyTh BUHTH, OCH EOTOPHXT COBIAZAIOTH COOTBEHT-
CTBEHEO CB OCHME Q& ¥ /S ¥ IAPAMETPH EOTODHXS DaBEH HY.IO,
a8t 910 TUa=1 u TUB=1.

Hsw (59) = (60) axerso BmBoxarca dopuyrn (43) m (45)
§ 27. Mu IOXREH TOALEO IPEICTABATEL OWEBATEDHIOER ¢ H ¢
85 BEAB S/o m /55 Toraa moassyics [(47) § 48], mm Gyxems
wMbTh

Tqq=T(y:a) =Ty:Ta =(Ty:I8)(Tp:Ta) =TqTq (61)
Uqq=U(y:a)=Uy:Ua=(Uy:UB)(UB:Ua)=Uq'Uq. (62)

55. Buxsamepnionw, ceasannwe cz danwwms. Ymba nlgo-
TOpH# GHRBATEDPHIORD

q=p2:a=Tq (1 +oPq)(csp + esnp)(1 + cde),

ik Pg=F3—Pa u Tq,=T5,Ta,, MH MOREMD NOXYIHTH H3B
sero mbBiu#t paxs apyruxs, ecim mawBHEMT 3HAE® Y 0fHOTO,
ABYXEH, ui@ Y Behx® Tpexw umcear Fg, g, d W OCTABEMT B TO
xe Bpemd MHO®ETeAb 7q, Oess usmbmemia, mim sambrums ero
peamanua0# o6paTmoit. Mur 6yiens mmB1p TaEuMB 06PasOMT BCEro
16 OmeBareprioHOBB, BEA0OYAS BH HXD 3ucao m xauguid. Yermpe
ME DOJYIEMB, €cid cibiaeM® OIRY W3H YRASAHHEKXD HepeMins,
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T. €. W3MBHEME 3BART ¥ ofuoro ®ss yucess Ig, g, d, ocraBiad
nensMBEEEMS MBOmureasr 17q,, mam sambEmns Tq, Beimummoit
eMy o0parno#t, coxparss snake Py, @ » d. Illlecrs moayysys,
cibaass BB nepembEH, uermpe—TpE nepembBH, ¥ HAKOEEUD
oxERB—YeTHpe nepembEH. PascMorpamMs HEEOTODHE H3B STHXH
GMEBATEPHIOROBS.

Iiposesents vepess ocr a ABB mioczocrw, B3E EOTOPHXB
OXHa, IJOCKOCTH I€PBA4, NEpHEEAAKyIdpHA EDb OCH ( H, CIh-
Z0BaTeIbHO, NapalleibBa ocd S, & Apyrad, MIIOCEOCT BTOpAad,
NPOXOAATH depess 0Ch (, T. €. AWRiW Eparvaiimaro pascroamis
uexgy ocavm a B B. Ilocrpomms sarBms orpamemis ocm B BB
BTEXB ILIOCEOCTSXB, S'—O0Tpamenie BH nepeoil nxockocty u L' —
Bo BTOpO#f, QueBEAHO, YTO oTpameris: A Bo BTOpOH WAOCKOCTA
rn A" Bb mepsoft cormagyrs cb oxmEOR u Toit me mpamodt 5,
Eoropad GyzeTs CHMMETDHYHA CBb OCHH0 S OTHOCETENRHO OCH Q.
Mu 6yzems mmBTs, TarmME 06pa3oMB, YETHpPE OPAMEXB, ROTO-
pug uomapro: ock B ® A", B u A" semart BB IBYXB, NapAl-
J1eILEHXB MERIY €000# © IePUeRAEEYASPHHXD Kb OCH &, IIO-
crocraxs, o BcB mepeckraors ock €. Jergo saxbrs, uro EOMIO-
JEeECHEHE YIAH OTHOCHTENLHO HampaBleHid ¢ Me®Ay OCRO & X
A, A", B" 6yiyrs momopirey @—@d,—@-+6d,—@p—od,;
crBroBaTeIbHO, €CIE MH LOCTpoEMT OuseErops a', A, A, £,
RoTOpile mMEIOTE CBOEME ocaMu ocs & u mpauma S, B, B u
cBouMd TensopaMm coorsbrcrsemso ymcia Ta'=Ta (1—wPa),
T8 =18,(1—wFp), TI8" =18,(1—eFg), Tg" =15, 10

q'=£"a'=1Tq,(1—c Pq)(csp -+ esnp) (1—ade) (63)
q'=p"a'=Tq,(1—cPq)(csp—esnp)(1 + crde) (64)
q¢"=p"a="Tq,(1+c0Pq)(csp—esngp)(1—cwde). (65)

BaBerropa—4 'B—L4" MH Mo#eMT Ha3BATh OTpPa®eHiaMA 6H-
BEETOPa S BB HOCTPOCHHEHXT HAME IIOCKOCTAXH, OHBEKTOPB—L'
BH HODMAZEHOX ET OCH € mIOCEOCTH, O6uBeRToph—/" BB mio-
CEOCTH, mpoxoiamell yepess 0och, #60 Ge3KOHEYHO MAIHI BHATO-
BHY IBAEeHid, omperbasemns 6meesropaMa—ps g—48" CYTH OTPa-
EeHid BB VER32HEHXT IIOCKOCTAXE BHHTOBATO JBHEEHiA, Oupe-
rhageraro GmBekTOpOMT 4S; GmBeRTOpB—0 GyZETH OTpAEeHieMD
6uBeETOpPAa O EAED To#, Tags W BB APyroit maocwocr:. Berbx-
crBie 910r0 GEEBATepHiOEN q' m ' MN MOEeMT HA3BATH OTpa-
&eHigMu OMEBATEDHIOHA (, MEePBHE-—HODMAJHHEIMB, BTOPOH-—Na-
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palieIbEENMSB. DBapsarepEiont ' ecTs GHEBATEDRION® JBARIH
OTpPa®eBRNY; TaKD Eakh OBD NOAYYAETCI B3T G, €CAd MK m3nb-
HEMB 3HAES y ¢, 10 " =Kq [em. (156) § 22].

Hocrpoesia, noxo6ums npeABRAYINMME, I3I0TH BOSMOEHOCTH
TOJXYYETh H OCTaIbHEY H3b YUOMAHYTHXD Bamu 16 Omrearep-
Hionoss. bmkBarepuions ofpaTEmi#t JaEHOMY NPEHAJNERATH KT
EXT uECly, BO0 u3D pasencrtsa (a/5)(6/a)=1, cabayers, uro

Q7 =a:f =(1:7q,)(1—wPy)(csp—esng) (1—ade).  (66)

Yuuozas zaenll OaxBaTepHiON® ( Ha €ro orpamenis, M
HOJY9aeME WHTePeCHHA (OpMYyJIH:

q'q=(Tq,)’(cs2gp +£sn2¢) (67)
q'q=(Tq,)'(1 + w22de) (68)
q"'e=(Tq,)(1 + w2 Fy). (89)

3awbrums, 9ro BooGme upomsBeiemie pamuaro GmkBaTep-
Biona Ba GMEBaTEpioRs, ROTOPHY UHOAYIAETCA H3B HETO MYTEMB
7 YRa3aHENXD HaMum uepenba® (2 >4), pasaarsercd Ha IpoRs-
BejeHie 4—n 9ieMEATADHHX’S OUKBATEPHIOHOBS.

56. Ymmoncenie Gueexmopa o na OUKBAMEPHIONZ (, OCH KO-
MOPAD NEPECTHKAEME OCh & NO05 NPAMBMBE YLIOMS.

IIpoussedenie Gusexmopa a ma Guxsamepwions q =Tq(csb+
esnf), ocv KOMOPAL0 MEPECHKAEmS O0Ch A N00s NPAMBME YLAOMS,
ecmy Ousexmops B, mensops xomoparo=Tq.Ta wu ocs xomopaio
Mot NOAYUUMB, ECAU COODULUMS 0CU X 060 OBUNCENIN: NEPEMIBCINUME
€e NOCMYNAMEABHO NG’ BEAUNUNY O N0 HANPABAEHID OCU E, €CAU
d>0, u 65 o0pamnoms nanpasacwiu, ecau 40, u 3amnMs No-
GEPHEMT € GOKPYIZ OCU € HA Y1043 P N6 YACOBOH CIMPRAKT, CCAY
>0, u s ofpamuyio cmopony, ecsu @<0. Bunwcmo moo,
umobne CooGUaAMY OCYU & 068G MEPEMRULENRLA, MbL MONCEMS COOOULUMD
el 00HO —BUNMOB0C, KOMOPOE UMPEME OCb £ C0C OCHIO U ONPE-
Ormafemes YLi0Ms NOSOPOMA, = ROGOPOMY bGunsamepuions q, P, %
BEAUNUNOY NOCMYNAMEIBHAIO NEMDBULCHIR, == WALY CUKEAMEPHIONG
q, d, wau, Kopove, YoMz 6=@+cd Cuxeameprions q.

Bt camoms abak, npuw rakoMs moCTpoeEir ocE 5 EOMIIEE-
cHHE yrors Mexay ocaMm o m S Oylers =@ -+wd OTHOCH-
TeIbH0 RaupaBreHid ¢ m mo teopend § 45, Mur GyreMs mubTe
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Bla=Tpg/Ta (cs+esnh), Bam, rars Eak® I8 =TqTa, TO
Bia=Tq(csh +¢esnd)=q,

OTEYA® S=qa, 910 E ZOEA3KBAET: Bamy reopeMy. (ueBmgHO,
9r0 och B Oyzers nepechrars oCh ¢ rak®e UOLH LPAMEME
yrio¥s. V3T TeopeMR BHTERAOTH Takig cabrcrsid.

I. Yupomaa OmseErop® o ua muommress Iq,, nam 1+ whq,
MH Be m3MBuseMs nosomenins ero ocm; BH mepRoM® cayuab MH
npeo6pasyeMt raasamit sexrops a, BE Iq, .a, a BO BTOPOMB
msubnsens Po s Po+ Pq.

Il, Yunozas 6mserTop® ¢, ocs EKoTOparo mepechgaers och
€ HOXD HDPAMHME YIAOMD, HA CSQ +ESNQ, BAE A 1+ @de, MH
Be Mbungems Tw, Bo uswbmaems ochb @; BH HEpBoMB caydab
I0BOPAYEBAEM €€ BOEDYI'S OCA & HA Yrolb ¢, & BO BTOPOMB—
coo6maens eff mocrymarearsoe mepembmenie, pasHoe d, no na-
apasaeniio e.

III. Yumomas o ma gomuaernoe ymero 7q=7q (1+wPq),
MH noayuaems Omeerrops 1q ., muwbomidi o6myio oce ¢k a H
Tensops Kotoparo=74q . Ta.

IV. Vunomas a Ha (cs@ +esnp)(1+ ode), un Be mbEdems
Ta, uo coobmaens ocy o suBToBve nepewbmenie BOKpYI: ock ¢,
omperbageMoe EOMINEKCEEIMB YriON® f=@-+ad. Takt EaED
Uq ®ceraa Mo®Bo npeicrasuTs Bb BEXIL csf+csnf, TO BEp3opd
Bcararo GmrsaTepHiada, pascMaTpEBaeMu# KaEs (agTOp®, Ompe-
Xhisers mbroropoe BumTopoe mepemlburenie.

87. Jaxons KOMMYMAMUSHOCMU U QACCOULAMUEHOCU CAO-
JHCEHIA U OUCTMPUCYMUBHOCIYU CAONCEHER U YMHONcenin. Pascuat-
puBag Bo BTOpol raah GakBaTepHIOEH, EAET KOMIIEECHHA vu-
cra, Mu oupeabimim omepanmim clomemia m ymHOXenid ¢opmy-
aamp (10) § 20 = (13) §21, @35 EOTOPHXT IPOCTO BHTERANTD
OCHOBHHS SaEOHH b5TEX® onepaniff. Ecim me mm Oyzens pas-
cMaTpEBaTh GEEBaTEpHiOEN® Kak® dacTHoe [cM. § 46], To ome-
paniams mags GarsarepEiomama OyXyTh coorsbrerBoBarTs HBEO-
TOPHA reoMerpmyeckia nocrposmis [cM. § 48] ® ocHoBHHA 3a-
EOHN ouepanift O6yiyrs Bmpamarh cofot mBroTOpHE cBoOficTRa
atex3 wmocrpoeniff. Cabgosarersno, aomasaps mocabimiz myrems
reoMeTpEYeCEEXs coo6pamesilt, Mu BMBerd b TEMB ZoBamens
H OCHOBHHE 3aEOHH omepani ©Bals Onksarepmiomams. Ilo mo-
BOAY STHXS JOEKA3aTEIbCTBE MK Temeps H cibiaeMs BECE0ALEO
samBuanilt,

(Y
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By § 49 wmum sugbim, dro OmEBaTepRioHT  pasiaraercd
ma cyumy Sq+ Vq. Ecam, sarkus, M Z0Ea®eMT reoMETDEYECEH
¢opuyan (51) m (52) Toro me maparpada, TO MH pasAOmAMB
omepanilo cromenia OmEBaTepRioHOBH H& XBB: Ha CIOEEHie CEa-
IaPENXD YRCeID BHAA &, +G@, W AA CIOECHIe GHBERTODOBH, H
BAEOHH KOMMYTATHBEOCTA H ACCOIIATHBHOCTH CIOXeHIs OEEBa-
TepEioHOBE OyIyTs cxbiosaTh m3E cOoTBBTCTBYIOMHXD 3aEORBOBB
clIo7menid 9ACeas BUIA @, -+ @a, ¥ GHBEETODOBE.

Uro6R JOEA3&TH TEOMETPHYECER SaKOHB JECTPHGYTHBHOCTH
YMHO®ERIE B clomeBid, M JoaxmH, cabays sa Hamilton'ons,
AOEABATH CIPaBEAARBOCTH €ro CHaYald XIS YACTHHXE CIYYAEBB
Eoaauneapruss [cnM. § 47] uw DpaMuxt GEEBATepHIOHOBE [CM.
§ 50], ® Torza ZorasaTearCreo BH 00meMP ciydal yme He mper-
craxiers sarpyrmenilt [cu. §§ 209, 210 m 211 ,Elements of
Quaternions*®]

b8. Baxons accoyiamusnocmu ymnoxcenia. Ilozobmo Tomy
raks dopuyan [(50); (Bl), (52) § 49] pasiaraoTs onepanio
clomenis OMEBATEDHIOHOB® HA CIOREHie CEANAPHNXD IACEXD o
GaBerTopoBs, TaE® opuyrn [(58), (61), (62) § 54] nossoasiors-
paszbrarTs onepamito ymmomenmia Omgsareprionoss Ha 1BB: Ha
yMHO®EHIe BX® TEH30DOBB, EOTOPHE CYyTh UACIA BAIA @, +6)a,,
E MX Bep30poBb. 3aKOHD ACCOMIATHBHOCTE YMHOXEHia GREBATED-
mioEoBS Oyxers odesmfa0 cabicreiens COOTBBTCTBYIOMAXT 8aE0-
HOBD YMHOEeEHIA 4uceld BAJA @, + (@, H BEP3OPOBE.

Odpamasch Eb-3aKORY ACCOMIATHBHOCTE YMHOXeHiZ Bepao-
poss, pascmorpuMs BBcroareo moapobebe, abmT 3T0 OMao cxk-
1an0 Bb § 48, reomerpumueckid mocrpoemis, cooTshrerByIOomin
yMBOEERil0 OGHRBATEDRIOHOBD BEF TOME; YaCTHOMB CIyiaB, EKoraa
0HA OY1yTH BepaOpaMu.

Ilycrs GmeBaTepmions ¢ ecrs BBEOTODHIE Bepsop®, Tak®
aro 7q==1. Hexas mpexcraBats q B% BEAB S/, MW AOIRHH
BB ca1y ycaoBig T8:Ta=Tq=1 cybiare Ta=1T43, saupunbps
nonomaTh Ta=TpF =1 n 3a GupeETODH & B S NPHABITH BEETH
napamerpa Hyss. Ho BEET® mnapawerpa myAbr Booxsk ompenb-
JAgeTcd €ro ocwio, T. €. NpAMOH#, KoTopOli MH IPHAUECHBAECME OUpe-
Xbaennoe mampaBierie, a moroMy Bcapiif Bep3ops Momers GHTH
sajal’h ABYM8 NDAMHME & ¥ A, B EOTODEIMB MH MOBeMb NpH-
COEIEAUTH eWe xEnilo EpaTyallmaro pasCTOAHiE Mem1y HAMH,
YRASHBAWIIYI0 CBOEMS BampaBieRieMs abauress m xbammoe [cu.
§ 46]. Ilpamus o m B nmepecBrawTs 0Ch  DOAD HIPAMEME
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yrIOMB H KOMIACKECHHE yroas MeEJy HEMA DaBeED YIAy Bep-
80pa q.

IIpesnosomEMs Temeps, u4T0 MM EMEeMT ABA BEp30pa ( B
q'. Yrobu moctpomTs q'q, mpoBereMd IEnio S Epariyafimaro pas-
CTOZH{A MEEAY 0C2ME q ¥ ¢ ¥ BOCTPOEMT ABE NpAMEXD & B ¥,
73D KOTODHXB IepBad, o, mepechraers moas OPAMEME YraoMs
0Cb ¢ ® BHHTOBHMS nepeMbmeriems, omperbisemmmt q [cu.
§ 56] cosmbmaerea ¢k 4, a Bropad, y, mepechraers ock q' m
ecTh TA NPAMad, BB EOTOPY NEpeXOJAT: S NPH BRHTOBOMS
apuzenin, onpexbigeMoms ¢'. Jumis Eparvadimaro pascrosamia
MeEAYy @ ® )y OySeTH 0Ch0 'q, 4 BOMUIEBCHHE Yrors Mempy
@ B y—yrioms q'q, BO0 ROMIJIEECHNE YLAN Me®1y UPIMWME
anp, B umy 6yayrs paBaEM cooreBrersenso /q 7 Lq' =
cabloBaTelbEO, eCIE WH HPEMEMT NPAMEA &, B, ¥ 84 OCH BEB-
TOBH IapaMeTpPa HyIb, KOTOPHE MH O0BBaYEMB CO0TBBTCTBEHAOD
vbuu me Oykmaym a, £ ®@ ¥, TO

q=pg:a, q=y:8
b Qq=y:a [cm. (47) § 48]

$arypa, Botopyo 06pasywTs OpsMHE a, £, Y HOCH (,
q'q mpexcTaBigers EOCO# IIeCTAYrOAbHRES, BeB yras moToparo
npauue. Tasumt o0pa3oMb, omepamia yMHOEEHid Bep30POBH-
EBaTEepHIOHOBE, KOTOpad, KaEb H3BBCTHO, IEBUBAICHTHA CIOEE-
Ril0 Iyr'e GoXbmEXE EPYroBs cfepn, mpeolpasyercs Bb Teopia
GHEBATEDHIOHOBL BB ouepaluilo mocrpoenia whroroparo mecra-
YrOAbHEEES CP NPAMNMA yraaMmm, OIarolaps 4eMy MH TeOeph y&e
Momews npexsapBrs aBalorio Memay reomerpiefl Tagoro. mecru-
yroarEEEA € OXHOH# CTODORH M reomerpielt cdepmuecEaro rTpe-
YrOIbHHER CB APYroit.

B3 Teopir kBATepHiONOB® 3AKOBG ACCONIATHBEOCTE YMHO-
JEHid BEp30PORB-EBATEPHIOROBE BHPAEaeTH C€o00f#, E4AE® OO-
rasaxs Hamilton, cabayomyio Teopemy cdepmuecsoit reomerpim
[ex. ,Elements of Quaternions® § 264; Mobius ,Neuer Beweis
des in Hamilton’s Lectures on Quaternions aufgestellten asso-
ciativen Princips bei der Zusammensetzung von Bogen grosster
Kreise einer Kugelfliche“, Werke, Bd. 2].

Ecam Mn ambent c¢epmueckit wecrmyroaspaes (DAB
GJF), ob6rapsiomii ThMs cBodcTBOME, uTO E3L ero mepsoi,
rpetselt w ugroft cropos (DA,BG,JF), nepewbmas BXE BAOAD
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GOIBIEXD KEDPYroph, Ha KOTOPHXE OHE JemaTs, MH MOEEMH CO-
CTABATh TPEYTOAbHAEE, TO UWOAOGERINT Ae 06pasoMTE MOMEMB CO-
CTABATH TPEYFOALHEET H U35 BTODOH, YeTBePTOR @ ImECTok cTo-
pors (AB,GJ,FD) mecTryroisHAERA.

Boxbke cromaywo TeopeMy BWpamaeTs SAKOHD ACCOMIaTHB-
HOCTE YMHOMEHig Bep30pOBE-0uEBaTepHioEOBs. ME IpPAXOXAMS ED
sToit Teopem’, ecim, B3aB% Eakie ambo TpE Bepsopa q,q’,q", mo-
CTPOHM® cHaualJa (TaEb, EaRD BHIIE YEasaHo) Bepsopd q'(q'q),
8 UDOTOMT, PaBBHil eMy IO BaR0OHEY aCCOLiaTEBHOCTH, BEP30PD
(9"q')q. MH moayuaens TOrZa ZOBOXBHO CIOEHYIO QHIypy, Co-
CTORMYK ®3% 18 NpaMuX® Xgmi#f, nepechraromuxca Mesay Co-
Goft moXs DpPAMHNMHE YriaMd, W BaEOEE ACCONiATEBEOCTH XaeTs
HaMB BBROTOpOE cBoficTBO 9Toif mrypH. Uro6m schBe mpeicra-
pats ce6b ¢urypy, o Eoropoit mgers phus, Mm sambrEmMB, uTO
Bch ea 18 ammilf Mm Mo:®eMd  pasybAET Ha TPH TPymOH IO
mecrz anmi#l Bp ramaod. Iyers d,,4,,d,,d,,d,,d, cyrs ammim
mepBoit rpynmH; TOrAA JHEIE €,,£,,E,.6, 6§, BTOpo# rpymmH,
6yZyTs IUBiSMg RpaTyalimexs pascrozsift uemzy d,,0,,0,,d,,d,,d,,
w mmsin 2,2, ¢ 4 %, Tpetsedl rpynnH, — rEHiaME EpaTeait-
JOEXT PasCTOAHIR MEEAY €,,6,,6,,6,,6,6, & BMEHHO:

¢,—nexsy &, nd,, e,—uemay d, ud,, e,—uemay d, ud,,

&g— — 40,86, =~ — 4,8, ¢,~ — J,nd,,
{— — egue, L— — gue, L— — & uE&,
{y— — € B, Ly— — gUE, Ly— — & HE,.

Ecig MH ycroBEMCA EOMIJEECHHE YroXh MEEIy ABYMI
OpPSMHME a ® £ 03HAYATh Yepess (@ S), TO 3aE0HD accolia-
TABHOCTE OyAers BHpa®aTh crbiywomee csoifictBo arolf GEryps:
ecig

(Z,ZJ = (&a 84)1(242,&) = (656\5)1(2'32’2) = (6\162)’
TO @.45) =(d,8,),(2,2,) = (4,8,),%,%,) = (,3,).

B ToME, 9TO BHmMeyRasaHHAd TeopeMa cdepauecrolt reo-
Merpim mpeofpasyerca BB Tcopia GEEBATEDHIRHOB® BB TOABEO



9TO NpHBEIEEHYI TeopeMy, umraresb y6Baurca Bn cabayiomelt
Taask.

Caxs Hamilton gaers HBECEOABEO reoMeTpEIECRUXT JOK4-
8aTEIBCTBD BSAEOHA ACCONIATEBEOCTE YMHOEEHid BEP30POBB-
EBaTeprioHOBS. OXHEO HE3B HEXE, Hamlorbe m3dimMEOE H ecre-
CTBEHHOE, OCHOBAHO HA CBO#CTRAXD ceporonmaecearo chuenis,
oTRpHTHXE Chasles’eM®, KOTODHA MH MOKEM® pA3CMATDHBATDH
TaE®e RaBb CBoifcTBa KOHyca Broparo mnopagea, He wmenbe
H3AMHO JOEASaTEAbCTBO, Hpelaokennoe Mobius'ous (l. ¢.). Oms
sambuaers, uro mspbcraas reopema Hamilton’a, mo EoTopoit
yMHOZEHIe JBYXH BEep30pPOBH-EBATEDHIOHOBS 2EBHBAICHTHO CIO-
®eEil0 JBYXH KOHEYHHXP BDAMATEIPEHXT mepeMbBmenift nme-
msMbrseMolt cmcreMm BoEpPYrs wnepechrawomuxca oceit, Jerso
MO®eTh OHTH ZOKABAHA TreOMeTpHIecEd. Kcim me 8T8 TeopeMa
JOE&3aHA, TO 3REOHD ACCONIATEBHOCTH YMHOMeHis cibiyers m3®
acCONiaTHBHOCTH CI0ZEeHid TPeXs KOHeUEHXT Bpamenilt BoEpyrs
nepechraomuxca ocel.

Ramzoe u3b I0EASATEIHCTBD SAKROHA ACCONIATHBHOCTE YMHO-
#eHia BepsODOBL-EBATEDHIOHOBE, OyAyuE HajilemamBMB o6pa-
80MF 0006MEHO, X4ETH BaMB JXORKA3aTEIbCTBO 3aROEA &CCOLiaATHB-
HOCTA YMHOZEHid BEepSOpPOBE-GEEBATEPRIOHOBE, & CibroBarebRo
H BRIENpuBeieHHoR TeopeMH oTHOCHTEabHO 18 mpaMuxs. Taws
nanpaMBps, BB cabayome#t riasb Mm yBmiEMEB, dTO EOHYCY
BTOparo mOpajEa aHalOTEYHEA BBEOTOpas ROHTPYSHIiE, ® 4TO
BHIIEYHOMSHYTHMSD  cBoHcTBaM®  cleporosmuecraro chuemis
coorsBrersyiors mBroTopHE cpoficTBa 8TOM KORIDYSENiE, KOTO-
PHME MH ® MOrMH GH BOCHOXB3OBATHCH JAH XOERSATEIBCTBA Ha-
me#t Teopexu. Ilozo6suMT &e 06pasoM’d Moxkers OHTH 0006me-
Bo B JorasaTexbcrBo Mobius’a. Jocraroumo TOXEEO IOEA3ATH,
9T0 HOCTPOeHie ('q 9EBMBANEATHO CIO&EEHI ABYXT KOHEYHHXSH
BENTOBHXT nepeMbmeniit, ¥ Toraa 3aE0HE acCCOLiaTHBHOCTE YMHO-
#eHia 6yZeTS BHTERKATh H3G ACCOLIATHBHOCTE CIOEEHIS TpeXs
EOHEYHHXH BHHTOBRX® mnepemfmenit. Ha »sToMB pacmpoctpa-
Henid poxasarteancrsa Mobius'a Mu ocramosmmca mogpoGabe BB
cxbryiome#t raapk.

59. Odnoocnwe Guxsamepuionsi. AmeGpa wemny. Baparep-
BionH, mMbiomie ofmywo och MH 6yZeMB HASKBATH OXHOOCHHIME
6zrsartepEionamn. IlepeMBOZad ofBOOCHHE GEEBATEPHIOHE
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q="Tq(csf+esnb) u o =Tq (csb' +esnd’)
MH N0IyYaeMb OHEBATEPHIOHS
q'q=T9.7q"[cs(6 +8') +esn(6 + ¢')] (70)

oxHOOCHHZ ¢k MHOmETenrsME ( E q. Onepania yMEOEKEHid ofHO-
OCHEIX's GHEBATEDHIAHOBE KOMMY14aTABHA, BTO BEARO WSE OpeNb-
nRymedl QopMyrn, a HOTOMY Abierie OZHOOCHHXS GHEBATEDHiO-
HOBD MO®ETH GHTH TOABKO OIHOT0 THIR, & BWMEHHO:

q':q=(Tq"Tq)[cs(6'—6) + esn(0'—0)]. (71)

YacrEOE , Eakh BHAEMD, ecrs GrEBaTepEiOES OJHOOCHHE C3
q = q. OJmoocmmn ¢cb q u q O6yiyTs TaEke H GEEBATEDHIONH
g +q ¥ q—q. Takams 0G6pasoM’b, COBOKYOHOCTH OXBOOCHHXH
OBEBaTEpPHiOROBT 06pasyeTds SaMERYTYI 061aCTE KOMILICECHHXB
9gcerh, TAKD ITO OCHOBHKA ONEPANiE BAYD YACIAME dTok o6iacTm
JA0TH 4mCIA, DPEHAJIEEAMis ED Tofl Xe 00JacTH.

Moansyscs mscabaosamismm §§ 46 m 48, Mu BecsMa OpocTo
MOKEM> TeoMeTpHYeCKH ®304paisaTh OAROOCHHE OHEBATEPIOHH H
HHTENPETAPOBATh OCHOBHHE ouepanim Haip EMuE. [B#cremress-
HO, IOCTPOEMD BHHTH 7 mapaMerpa BYIs (I'n=1), ocs EoTOparo
mepechEaeTs OChb & HOIb HPAMNME YLAOMEB. L[OTZa HPOU3BOJABHO
BHOPaEHNE OnEsareprion® q=7T(csh+esn), mubomit ock &
CBOIO OCBIO MH MOKEM's NPSXCTABHTH Bh BEAB ¢ =a/n, rib o ecth
ORBEXTOD, TeH30ph KoTOparo=7¢ w oCh E0TOPAro mepechraers
0Cb & MmOXs OPAMNME YOIOMB A 00pa3yers €b OCHW 7% OTHOCR-
TeAbBO BANpaBleHig ¢ woMmiescHu#l yroas §. Ecam, cabaosa-
TeAbHO, BHHTH v OyZer> Hamo BHOpDaE® pA&a3b Ba BCErJa, TO
omrBarepnians q Oyiers Booiwb onpexbiars OmeerTops a, ©
obpaTHo, OmeerTop® & Gyiers smoar’ omnpexBaars Gumsarep-
Bians . Htags Gmsgsarepmian® q MW MOZKeM's HSOOPA3ATH OXHAMB
GHBEETODOMB &, 0Ch KOTOparo mepechgaers 0Ch € MOID HPIMEMB
YII0MB.

CraagmBag xBa OZHOOCHNXT OGHEBATEDRIAaHOB® q=a/n H
q =/4/n, MM moiyYaeMs OmEBaTepHiond (' +q=(a+/5)/n ROTO-
PH#t GyZeTH OIROOCHHME Cb ¢ & ¢ E Gylers n306pamaTECR
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CyMMO# OWBERTOPOBS o @ S, B300pPAmA0OMUSD GUKBATEPHIOHH
q u q'. Tosno Tarxme malizens, 910 GuksaTepHiams q'—q m3006-
pasETCE OHBERTOPOMB B —d.

Yro6H HOAYIUTH NPOARBEACHIE q'q, HAR YaCTHOE §'/Q, MK JOI&-
HH 0Cb 6EBEETOPA S 1OBEPHYTh BOEDPYTH OCH & HA KOMIIEECERIH
yroas 4 BB HOJORATEIHOMD RAUpPaBICHIN Bs mepBoME caydab z BB
OTPHENATEILHOMB—BO BTODOMD H YMHORETH IS Ha Ta—-B1 Iep-
soMt caysat = pasgbamrs T/5:Ta—Bo Bropoms. OTH mocTpoe-
Bid BHTeE3:0TH 3% Gopuyrs (70) m (71); XD MORHO HOAYYATH
TAEEE UyTEMT I'eOMeTPRYECENXT C000pameniit m3s mscabrosamiu
§ 48. 3awbrmus, uyro yMuomenie GEEBaTepHiaHa (, Eso6pamae-
Maro 6@aBeKTOPOME &, Ha &%-+0a, [ci. § 28] sEBEBANETHO BRATOBOMY
nepexbmerio OCH @ Ha ROMIOJIEKCHME YrOI® a, + Ga,, 6aaroiaps
geny

£0,+wa,

MH MOZEEMT BA3BATH BHHTAWAMD (HAETOPOM'S.

Ocu GumBexTOpOBB, KOTOPHINE ME H300pakaeN® OJHOOCHHE
0axBaTepHians, Bchk mepechbraioT®? mOAB OPIMHMT YLIOME OCh
¢ m ofpasyors, caxkgosarexvmo merry, [cu. § 47]. Taraws o6pa-
30MD aare6pa OXBOOCHHXH GHRBATEDPHIOHOBT €CTh airebpa IeTEd.

Yro racaercd amanmTRIeckoft Teopim oxHOOCHHXT GmEBATED-
BiOHORB, TO MH 3aMBTEMT, YTO NpE ONepanisX® HAID HAME €
ATDAETH POJAb CHMBOJA, ROMMYTATABEArO €b CEMBOJAOM® G W 001a-
paiomaro csoficreoMs &®=—1. MH MoEeM's, DI03TOMY, HICEOABKO
ne mambegg amaruTEyeckol Teopim, samBEETE £ uepess Vo1=4

B mpefcrasdTh OnEBatepHiontd q = Tq(csh +esnf) 85 BEA

q=Tq(csh +isnb), (72)

HIM, TOJATAL
Tqcsf =a=a,+ca,,Tqsnt =b=>b,+wb,, (73)
B5 Buxh g=a+bi=a,+ca +i(b,+cb,). (74)

Ocrapadacs, cabrosaTeasro, B 001aCTE OXBOOCHHXT® GHKBA-
TepPHiOBOBS, MH MOXKEM'D DA3CMATDPHBAT OREBATCPHIORS KAED
06HEHOBEHHOE KOMILIEKCHOE 4YHCIO @ + bi, y moTOparo Eoahda-
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IieHETs UPH ¢ B BemeECTBERHAd 9YACTH CYTh KOWICECHHS JHCIA
a,+0a, B b +6b (0°=0). Tenwsops Gursarepmiona q =
ero yroxs, onperbaaacy Qopuysaunm (73), 6yzyrs coorsbrcrsenno
MOAYJIeMB 4 ADPTYMERTOND THCIR @+ bi.

Mora umcza a m b oCTaOTCA BEIIECTBEHHEIMH, MK W306Da-
AaeMD EOMIOIEKCHOE YHCIO @ -+ bi TOYRAMWM IIOCKOCTH, HIH, AyI-
me, BeETOpaME miaockocrd, mmboommmu obmee Havazo. Aare6pa
OGHEHOBEHRHXS HOMIIERCHEX'h YHCEIE €CTh aIre6pa HYYEa BEE-
ropos. Horja &e dcIia a ¥ O BL CBOO o03epesr CTABOBSTCA
EOMILTEECHEIME: ¢ o6pamaercs BB d,-+&a,,b—bBs b + b, To
uncia a-+bi ofpamanres Bb umcIa @+ wa, +i(b, + @b, ), Eo-
TOPHA MH MOBEMD DPA3CMATPUBATH EARD 0JB00CHHE GmEBaTepmio-
HE ¥ H300pamaTe GaseETOpaMu,-0Cc@ EOTODHXF 06pasylors Imer-
Ey. Axrefpa TaEMX® YHECEIb €cTh airefpa METEM.

Mz BmanME, TaRUMD 006pa3oMB, UTO MERAY ABYMS reoMe-
TpoYeckaMa Qopuama, NYIEOME ¥ METRON, J0JKEA CYMECTBOBATH
pbrOTOpaA asaxoria; STO 3aRAlOYeHie MH TOXTBepXAMB, phiicTRE-
Tearno, ¢k cabayomeit raapk.

Yucna a,+ 6a, +4(b, + @bh,) MH MOEEMD IPEICTABETH TAEe
#e Bb BEAL:

q=a, +ib, + (g, +ib,). (75)

B rago#t Qopwd me Tpyiso ysmare BB HAEXD TB UHCIHa,
AHAJATHYECKAA Teopia EOTOPMXD jxama Hamm Bp §§ 18 m 19,
#60 B caMomd Havark § 18 MH ofpamasn y&ke BEUMAEiE Ha
10, 9TO B YACIaXB> BUAZ C, +@C, C; U €, MOIyTs GHTb OOHE~
AOBEEHHMH KOMILIGRCREIMH YHCIaMHA, C, =a, -+ib,,c, =a, +ib,.
Mu MomeM® cABIOBATEIBHO CK&3aTh, IT0 AHAAATHYECKAS TEOPid
0XH00CHEHXT (WKBaTepHiOHOBT Xama BaM# Bp §§ 18 m 19.

Haromens, MH MO®eMs Da3CMATPUBRATH ONHOOCHHE OHEBA-
TEPBiOHH EAED EKOMIIEECHRd YHCIA CB YETHPHM# CXUEANAME:

q=a,e,+ 0,6 +a,e,+a,e, (76)

ecim NONOREME e =1, =1, =0),e, =01 Tabmme#t ywromenia
J18 EOMIOXEECHHXT €ARHHLS €€, ,6,,¢, OVIETs CAYEETH TAb1mna:



e, —e, €,~—e, (M)

e, ¢ ¢ 0 0

[
e, e—e, 0 0

Hrars MH MOEEMT DPESOMHDOBAT CEA3AHHOE BB DTOMD Na-
parpadd cabayoomams oSpasoms:

Anasumuneckar meopin xomnaexcnuzs wuceas euda (74),
uau (75), usu (76) dana namu 6z 8§ 18 u 19; amebpa smuxs
yuceas ecmov amelpa wemxu Gusexmopoes.



YACTL BTOPAHA.

Mnasa |

60. Memods nepenecenia uau pasdsuraris. Bo Bropolt raash
nepeolt vacte Mu BEAbauw, wro Bch Qopmyssr Teopim EBarep-
HiOHOBE MH MOKEMT DA3CMATPHBATh EAKD BeDasBepEYTHA (op-
MYJIH Teopi# CUEBATEDHIOHOBE.

Bb rtperseft riard Mm Dorasaim, uro OGHEEBATEDHIOEW H
OCHOBHHH OUEPanif Halh HEMHE MOTYTH OHTH HHETEPOPETADOBAHE
HOMOmEX TeopiE BEHTOBS HOXOGEO TOMY, KAKD KBaTepPHIOHH
RETEPOPETRPYIOTCA MOMOMBIO TEOPiE BEKTOPOBS.

W3t sTux® NOzomemi# BHTEKaeTH BeCHMA BAMHOE H ILIO-
JOTBODHOE, II0 CBOBMB pesy.rsTaTaMb, cabicrsie.

Oycrs mar avbems mbrotopyo TeopeMy reoMerpim HIH Me-
XaHAKH, BOTOPad MOMEeTH OHTH JORASaHA IOMOMbI0 TeOpinm EB&-
TepHiOHOBE. Takad TeOpeMa BNDA3ATCA OJEEMT HIM HECEOIbRUME
DPABEHCTBAME MERIY EBATEDHIOHAMH, W ZIOKASATH €€ HTO 3BAYETD
HoayuuTh NOCIBIHIA HST OCHOBEHXE (OPMYIT TeODim KBaTepHioO-
HOBB movompio HBEOTOPHXT mpeoGpasosarift. Ho Gopuyaw Teopim
EBaTEpHIOEOBE CyTh BMEBCTB ¢3 TEME® m dopuMyan Teopis Gursa-
TepEiOHOBE W NocABIHIA mpeoGpasyioTcd COBEPIIEHHO TaERe AR
B IepBHE, & DOTOMY DABEHCTBA, BHpamaomid co00#l pascMarTpm-
BaeMylo Teopemy 6yayrs Embre mbcro u BB TOMB cayuab, ecam
Mul 3aMBEEMT B BEXS ksaTepHioEN OaxBarepmiomama. Cabro-
BATEJAbHO, HAIUA TEOPeMa I8eTth BHaME HEKOTOPHS DABEHCTRA MERXY
6urearepHioHaMu. MuTepuperapyd HXh reoMeTPHYECEN, MH IOXY-
uaeM's HOBYIO TeOPeMY, IPeACTaBIsomYo o6o0menie NePBORAIAILEO
JanHof.

Hmans, xancoas meopema teoMempiu usu MELANUKYU, KOMO-
PAs moscems Gums GOKAIANG NOMOUWHIO MEOPiY KEAMEPHIONO6E
donycraems o6o0wesiic 63 UIBRCMHOME Hanpasreniu, Mo npu-
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Z0OUMB K5 dceaqeMoMy 0000uenitn, ecau GupasuMs meopemy 6z
6UOD  PABEHCMEE MENCOY KEBAMEPHIOHAMU U 3AMIME, IAMIHUGE
KBAMEPHIONS DUKeamepnionamu, Gydems uHMePnPemuposams uTs
NOMOUBI) MEOPIY BUNMOBSE.

I9ra BecbMa o6ias TeopeMa mMO3BOAAETH HAMB YCTAHABIH-
BATH aBAXOTiH MeR]y EBEOTOpDHME (mrrypaMa @ ABHEERIAMH H
¢urypame m geunmemismm Goxbe ofmaro Bmia ® Jaers, TAEEMS
00pasoMb, METOAT HEPeHOCHTh CBOECTBA HmEpPBHXE, 0600mas BXB
BallexamaM® o0pasoMt, Ha nocibzmia. B® BEiy BammEAro 3HA-
YeHia HTOTO MeToNa MH HO3BOJEME ce6b 1ats eMy ocofoe Ha-
sBaHie MeTOAA nepeHecemis miu pasgemramis. IloBoI® BB TaEO-
My HasBamil0 MH yeEzEMB BunocabicrBim, Eorza Gimme mosH3-
EOMHMCA CH DesyIbTaTaMd, ED KOTODHMT UDHEBOAHTH HAIMDL Me-
TOLS.

TlocBsmas ory riasy BH4CHeHil0 MeTOXA mepeHeCeHis, MH
oo weo6XOZEMOCTH, YTOOH He YBEIHYHBATH, CJHITROMT €4 pasMk-
_ POBB, OrpABHYEMCH JEIb HBEOTODHME €ro DPHIOEEHIAMH, UpPHE-
YeMT MH ocTapoBmMcd HA Goxbe npocrmxs B suMberh en Thus
Han6orbe BAENKXE OPMYIAXT H TEOPENAXE, CF IBIBI0 MONOEHATE,
TaREAM'B 06P23OMT, OCHOBAHiA 248 FarsEbiimmxs mscabroragil.

61. Ilpeobpasosanic meopems u fopmyss 1L0OMempis €3 s4e-
MEHMOME MOUKA 65 (FOPMYAL U MEOPEMB LCOMEMPIY C3 IACMEN-
moms Ousexmops. OrnbrEMs npemze Bcero BammHoe crbrcrsie
TEOpEMH IpexbEiymaro naparpada.

Oycrs Mu mmBens DpaNOyroABRYI CHACTEMY KOODIEEATE
cs HavaloM® Bb T0¥EE O, EOTODY0 MH NDUHAMAaEeMT 33 TOYEY
OpEBefeRis, @ 1Ba GEBERTOPA

a=xi+yj+ 2k,
B=2i+y' 5+ 2k,

b z=p+00,y=q+0b, z=r+0c 2 =p +wa .y =g + &b,
d=r +oc B pgqraebdc p.g,r,a.b,c cyms Plicker'osu xo-
OPXEAATH OWBEETODOBE: a ® B.

Hoassyacs dopuysoit [(25) § 25],

Ta=VYz*+y'+2°, (1)
¥y noxyuuys 11z T(8—a) smpamemie

V@ —o)'+ Y —y) ' +(d—2)" (2)
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Jaxke, ecrm o3suaguMp 4depess O=@-+cd EOMIICECHHHR
yroxs Mexxy ocauE a m S, To dopmyam [(14) § 35] m [(24) §
37] RaTH HaMDP PaBEeHCTBO:

ToTpcsd =zz' +yy + 27, (3)
pkag soropoe ma Ta.Tf8, um mmbems:

' +yy + 27

¢80 =
Ve'ty' +e Yai+y +2"

(4)

gopuyay zaz ouperbienis EOMINEECEAr0 yria MeEAY AByMS
IpAMRMA BB HpocTpaHCTBE.

OGparmus panManie Ha Qopuyrs (2) m (4).

Eciz x,y,2 u 2,y,2' O6yiyrs BemecrBeHHHMH YUCIAMH, X
MH TDEMEMT HXb 334 KOODIMHATH JBYXD TOYeES, T0 (opMyIw
(2) m (4) 6yzyrs ocEOBENME (ODMYIaMH TeoMETDim: mepBagd
omperbints pascrogEie Memly TouraMu (z,%,2) B (¥,¥,7), a
BTODPAf—Yro1D MERIY BXT Paziycams BeETODAMH.

Ecin me wacia z,y,2, ¥ z',y,7 cibiaores ROMIIEECHHMH,
onn omperbaars xsa GuperTopa a -m B, ® (Popuyia (2) racrs
BaMs T(f—a), a (4)—roMmiercEH# Yyroxs Me&EAY OCIME &
5. :

Tagnus 06pasons, 185 OCHOBHEKA (BODPMYIH reoMeTDiX BBRIHE-
ZoBa UPOCTpaHCTBA 00pamaiorcd BB ABE OoCHOBHRNA (ODMYyIH Teo-
pin OHBEETODOBB, TOEE DBRIMJOBA IPOCTPAHCTBA, €CIH BEOOPAH-
HATH TOYEED CTAHOBATCH EOMIIEECHHMY UHCA4ME BEAS 4, +a,.
Ho 81 Tamon® caysad mum Momeumt OHTh ysBpemH, 9TO B34BH
npor3BOAbEYI0 opMyxy reomerpim u saMbmEBT BcE udcaa, BB Hee
BX0J410i4, EOMNIEKCHHME B2IA G,-+0a,, MH upeofpasyeMs ee
Bs Gopmyry, =roropas OyZers pxkrs Bnoamd onpejbaemmmit
CMECIH BB TeODim GHBEETOPOBS.

[lorarEo, 4r0 mpA TakMX'b HPe0GpasoBaRiAX® IRRIEME B IO-
BEPXHOCTAM'S OyAyTh coorsbrersoBats HBROTOPHA MBOrooGpasia
GHBEETOPOBT H NOXOOHO TOMY, EAED Bh HBROTOPHX® reOMeTpH-
9eCERXT TEOPiAXT JMHEIM ¥ DOBEPXEOCTH UPHEHEMAITCA 33 dJe-
MEeHTH, Takb ¥ MEOrooGpasis OmBeETOPOB: MOTYTH OHTH UPHHATH
33 HEIEBAAYYMH Gorke CIloZKHNHXB OpOCTPaRCTB:. TaE® HAmpH-
wBpE, Teopia BEETOBS MOmeTH GHTH PABCMATPHBAEGMA EAED Teopit
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UPOCTPAHCTBA, DJAEMERTOMS ROTOPAr0 CAYRATH JAMHECHHHE EOMI-
aeEch. JuHe#noMy EOMINERCY OGHEHOBEHHAr0 IPOCTPAHCTBA 0Y-
xeTs orsBuars BB mpocrpaHcTBB GmBekKTOpOBT HBEOTOpOE MHO-
roo6pasie GHBEETODOBH, NPHHAMAA ROTOpOE BF CBOI OYepeXh 3a
axeMenTs MH #ubBeMt cpeicTBo 0600muTe BB WSBBCTHOMT Ha-
HPABJEHIH M CAMYI0O Teopilo BHETOBD MOMONIBI0O TOIO A€ METORA
meperecenid. Mu zorxen Toareo mects Plicker’omxs Boopzm-
HATS CYATATH ROMIAEECHHMZ YHCIAME BHJA 4, +&a,. (dvesmso,
9TO TAEOTO poja 06GO6W=Hid MK MOKEMB IPOXOAKATh KaRB Yroi-
HO Jaleko.

Hmans, x010a Koopounames MoKy CMAHOGAMCA KOMNAEKC-
HOLMU WUCIAMU, 0K ONPeonaams Gusexmops, u 6ct Jopmyas. u
YDABHEHIA 1LOMEMPIY  NPOCTMPAHCMEA MPETT USMIPEHIW, OCHOG-
HOIME (UCTOONBIME) SALMENIMOMS KOMOPALD CAYNCUME MOUKTA, nNpe-
o0Pa3YMCA 65 POPMYAs. U YPASHEHIR NPOCMPARCMER UECNY
USMIPENTU, OCHOGHUMS (UCTOOHBIME) SACMENMOME KOMOPAID CAY-
oicums Oueexmops.

62. Ilpeobpaszosanie 1eomempiu COAIKY 6eKMOPOsE 65 MEOPLIO
busexmoposs. Ha npessmaymyto TEOPEMY MH MOEEMB JCTAHOBUTh
mEY0 ToYRy sphmid, EoTOpas BO MHOrEXT CAyYadXH [103BOIAETH
HaME Ch GOILIIEMT yA06CTBOMT HOIL30BATHCE METOJOMT HEpene-
cemig, 9hMb Touka spimis npeirsmiymaro maparpada.

BemecrsesEus yHCIa Z,9,2; Z',y',2', ROTOPRA ME OPEHAMAIHE
84 EOODAWHATH ABYXH> TOYERD, OTHECEHHWX> KB HPAMOYroIbRO#
cEcTeMb E00OpIREATH, CyThH NPOBENiR PaXiycoBs BEETODPOBH STHXD
TOYeET CH 06mEMT HaYaroMb BH TOYES O, a mnoromy Qopmyin
FEOMETDIH CH HIEMEHTOMH TOYEA MOIYTH GHTH PasCMATDPABACMH
EaBh (QOPMyJIH reoMeTpizm CBASKH BEETOPOBE.

KRorza ®e umcia «,y,2; «'.y,'s CTAHOBATCE ROMIICKCHEIME,
onE onperbadiors Jxpa OuBeETOpa, W XBB OCHOBHNSZ (opMyan
reoMeTpim cpasem, (1) m (4), EOTOPHA JAOTH EAMD ASHRY Bek-
TOpPa B Yroas MeRAY JByMd BeETOpaME, npeofpasyioTci Bb IBb
OCHOBHHS (OPMYIH TeOpiE GHBERTODPOBB.

Hmaxs, 0106 nposwyiu eexmopa Ha 0CU KOOPOUHAME CMG-
HOBAMCA KOMANCKCHOUMY YUCAAMU, BEXMOPT NPEOOPASYEMCR 68 OU-
6exmops, u PHOPMYadt COAKU GEXMOPOSs—65 POPMYALL MEOPIU
Gugexmoposs, npuiems, xaxs eudno uss (1) u (4), dauna sexmopa
npeobpasyemca 65 Mmen3ops Ousexmopa, a Y1043 MeiCoy 6exmo-
PAMU—EE KOMNAEKCHOTL 31048 MENCOY 0CAMU CUBEKMOPOSS.
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Ilepeftrent Temeps Rt HPEIOBEHIAME BTOX TEODEMH,

63. Ilposxyia euwma w Ousexmopa na ocs. Ilycrs MEr umbh-
€MD BAETH & HApaMerpa BYIb m GHBEETOPD A =0, +Ga,, TOIRG
OpEBejenia EOTOparo, DpejmoX0EEMB, EAXOAATCH Ha ocE €. Hakp
#sBBCTHO E3T KUWHEMATREH, IPOBENiM BERTOPOB® ¢, W ¢, HAa OCh
¢ 6yayrs ogut m Th ®Ee, r1b 6 Ba OCE & HE HAXOAEIACH TOYEA
HpBBefenis GmBeETOpa a. RoMuiencHOE WECAO!

[mposEmia o, ]e+ @[mposrnia a, e

MH 6yleMD HasWBATH axredpamueckoll nmposemie#t GmBeETOpa a,
a IpoHSBejeHie ’

e><[arre6panuecras DPOBENid o]

—TreoMeTprueckoll mposkuiedl GmBerTOpa o0 BA 0Ch & BT ThXE
cIyYagx®, EOTZa W35 cMHCIA phud BHABO, miers i1X xbio 06n
axrefpauteceoif BAM reOMETPHYECEOR OPOIKLIA, TY B APYryo,
Gespasinymro, OVAEMT HA3WBATH IPOCTO IposEINielt.

Bamnrs, onpexbaseunit reomerpaieckofl mposrniell a Gyzems
BA3HBATh IPO9ENie#t BmHTa, oupepibideMaro GHBEETOpPOMT .

Ecam y=a+p,10 y, =a,+§, 8 y, =a, +4;; cxbrosareas-
HO, IPefNOI0RABT, UTO TOUKA IPHBEleH1d CHBEETOPUBT a,f B Y Ha~
XOXBTCA BA OCH € NDOBKTHPYH BERTOPH «,.8,,%,, @,,0,,¥,; Ea
0Chb MH IPEXOIEMD KB crbiywome#t tTeopem’:

Iposxuia cymmo: Gusexmoposs wa xaxyro wubyds oce pas-
HACMCR CYMMR  NPOSKYLth CAOIAEMUTS OUGEKMOPOSS Na MY Hee
ocs.

Bcero mpome ompexbamrcs nposEnis GABEETOPA &, €CAH
MH 3a TOYRY NpHBejeHi IpEMeMT TOYKY BCTphum ocm ¢ ¢ am-
Hiel rpaTvafimaro pascrosmiz Memay ocamm o # & Ilosropmpm
pascy®ienia § 49, Mm maftzems, ur0 HmposEmiell a ma ¢ Gyrers

Tacs(ag) =Tacsd = Ta,[csp + 63 (Pacsp—dsne)] ®)
B ed NAapaMeTPOM'B
Poa—digep, (6)

rib (a¢)=0=¢-+cd ecTs EOMUIEECERE YroI®s MemIy OCAME
am e
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Hsp sruxt gopuyas cabiyers:

I. HposEnia aa=a><[uposkuia a).

1I. Ylmpamerps uposkuim a Oyaers OesKROBEYHO BeJEKD
1) ecam Pz=co, m 2) ecim och @, He nepechEas oca &, K%
Hef#f mepleHIMEYAApDHA.

III. Iposknia o parrserca nyaw 1) ecama=0 m ) ecan
och a nepeckxzaers 0Cp € IOXD NPAMHME YIIOMb.

IV. Jlaa BeETOBE ¢, MPOSENid KOTOPHX® BA XAHHYIO OCH &
aMBoTS OZWH® E TOTH Ae NApaMeTph %, YAOBIETBOpPAETCH
ycaosie:

(Pa—u)csp — dsing = 0.

Cadrosatersno, Bch BEATH @ B3auMBR ¢5 BRETOMSB &(1—cou)
B 06pasylOTH DATHYLIEHBYIO rpynay.

64. IIpAamMoyi04bHbIA KOMUACKCHDIR KOOPOUHAMY GuseKMOpa;
KoopouUnammuie surms., LOMILIEECHHA YHCIA =P+ GQ, Y =g+ WD,
Z=7 + ¢ 6yieMb HASHBATH KEOMILIEKCHHMR LDPAMOYrOXbERME
RKOopimBaTaMn GEBEETOD&, & BEATH /% mapamMerpa Hyls, aMkbio-
mie CBOEME OCAMH OCH EOODAHBATE—KOODAEHATAEME BBHTAMHE.

IIpanoMmnas, uTo p,q,r CYTh OPOBROIE IJIaBHAIO BEETODA,
&y, & a,b,c TPoBKNiE MOMERT4 GHBERTODE, ¢, , A18 TOYEH NPHBEJERId
BB Bagalb KOOpDARHATE, Jerko BUABTEH, 310 2 =p+ wa, y=q+ @b,
Z=¢+c¢ GYAyTH HEYTO HROE KAED OPODENix GEBEETOpa HA KO-
OpAEBATHEA OCH.

JTaRs, npamoy1osKua KOMNIEKCHNA KOOPOURAM GUBEXMOPA
DasHY €10 COOMBRBMCMBYIOUWUMS NPOIKULAMS HG OCU KOOPOUHAMS,

Msp aroft Teopemn cabayers:

L. Beagit 6mBexrTop® pasiaraercs Ha CYMMy TpeXb ero
NposEniit BA EOODAHBATHNA OCH: =i+ yj+2k.

Il. Ecnz ocs 6mBeRTopa a nepechraers och ¢ Nois npa-
MEMD YLJIOME, TO, E4ED BEARO m3b cabicrsia III npepwmaymaro
paparpada, z=0 ma=zi+yj. OsuausMs upess § EOMIICRCREIMN
yrors MeBAYy OCAME & H @ OTHOCRTEIbHO HAODABICHIA 0CH 2;
TOrZ3 Yroa® Me&ay amy Oyzrers 6—:1/2 & mo popuysk (5) a=
Ta(csdi+snfj). Taraus 06pasoM® Ousexmops @, 0C» XOMOPaLo
MEPECTHIALME MO0 NPAMMME YLAOME 00HY U3s MPELs GIAUMHO
NEPREHOUKYLAPHNTS, UMBOUUTS 00wy Moury, sunid, Modwcems
Obimd PAIROUCENT HG CYMMY €10 NPOIKyil NA den IPYUs suniu.

HI. Oyers 6, =@, +0d,, 0, =p, +od,, 8, =p, +©d, cyrs
EOMILICRCHHE YTIH, BOTODPHE OCh @ 00pasyerb Cb 0CAME EOODJH-
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Ra1h; mo popMyad (5), mm Oyiems mmbro

x="Tocsé,,
y="Tacsb,, (7)
2 ="Tacst,,

Orcioza, noassyacs dopuyrolt

x

s, = ————
Veiay'+2

1

— y
___ ) 2 ] PR S—
Ta=VYa*+y’+ 2", LOIYINND cs, Vetyts (8)

2

80, = ——e—e.
3 Vx"+y"+z’

dopuyan (7) Ja0TE BAMT BOSMOMHOCTE N0 AaBHEME Ta,
8,,6,,6, onpexbarry mpaMoyroabnra u Pliucker’oen xoopampaTh
6uBegTopa, dopmyanm (8) — ofpatEo ors Plicker’'osnzs unim
TpAMOYTrOJbENXT KOOpAZHaTs uUepelite 1 Ta, 6,,6,,8,. Ipax-
THYeCKH, Npu pBmenin 5TRXE 821aYb MH JOIBHH OyZeMb HOLb-
30BATHCA PasBePHYTHME dopmysamu (7):

p=Ta,csp,, Pr=ap="FPa—digp,
g=Ta,csp,, Py=byq=Pa—dlgp,, (9
r=Ta,csp,, Pe=cr= Las—ditgp,.

1V. KoopAuBEATH BEETA NAPaMeTPa HYAb CYTH BRITO EHOE
EaED EOCHEYCH EOMNJEECEHXTH YLIOBH MERIY €r0 0CbI0 B OCAMH
EOODAMEATD. OTO BHJHO B3H (PopMyad (7), €CI¥ MH HOJOBEME
Bb BEXD Za=1.

Upeasuzymia popuysn (Prx=0) A30TH HaM'B BO3MOZEHOCTS
onpexbaars moaoikerie HpaMOR KOMUACECHEIME YLASMH, EOTOpPHe
o6& 00pasyers Cb OCAME KOODAWRATR. TR YIIM He MOIyTH
OHTh BHODSHH COBEPIIEBEO HPOH3BOJbHO, OHE CBASAHN MERIY
coGolt coormomenieMs

¢s’6, +¢s'6, +¢s', =1, (10)
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BOTOpoe BHTeEaeTh QopMyss (8) m, 6yayum pasBepHYTO, pac-
najaercd Ha B4 DABEHCTBA:

s'p, +c8'p, +es'p, =1,
d,sn2p, +d,sn2ep, +d,sn2¢p, =0. (11)

ITepBoe m3T EmX's mpejCTABAZET: X0pPOmO E3BBCTHOE paBeH-
CTBO aHAJIATHYECEO# reomerpim; Bropoe XaeTt XOOGOHEITHYIO 8a-
BECAMOCTb Me®Jy TPeMd yrIaME, EOTOPHe Eakad HEOYZb UPIMAd
o0pasyers CF OCAMH EOODIHHATH H TPeMd EpATYafimuMm pascros-
BigME es OT® ECOpAMHATHEXS ocef. Mss mectn Beagsmus ¢,
@,,P5,d,,d5,d,, ouperbrsromuxs noroxenie npaMol He3aBACEMH
TaBEMB 00pasoMb TOIbEO 4, m crbiosarezsno Bch omh Moryrs
ONTh BHpPAKEHH Bh (QyHENIE YeTHPEXb HEeSABACHMEHX'S HepeMEE-
HRXE. Mu noxames BB § 67, yro moxo6mo TOMY, EAED BB aHa&-
aarayeckoft reomerpiz maumpaBiemie mpamoll ompexrbaserca gByMs
NOJISPHEINE EOODAREATAMP, TAED I I0JOMeHie mpamo#t BE nmpo-
crparcTBl Momers OnTh onmpexlzeHo AByMS ROMUIAEECHHMH yria-
MA, NOCPEACTBOMT EOTOPHXE YraH #,,A,,0, BHpPARAOTCE TAES,
"gro ypasdenid (11), man oseBmBalenTHoe mMB (10), TOKECTBeHHO
YAOBIETBOPAOTCA.

V. Ipexmosaras, uro 6,,0,,6, cyTs KOMIIEKCEHe YIJH,
EOTOpHe oOch Gmesarepmiona q=7Tq(csd+esnf) o6pasyers CB
OCSME EOODAEHATH, MH HOJYYaeMD 118  BHDameHie

q=Tq[csO + (tcs6, + jcsb, -+ kesb, )snb], (12)
CpaBBEBad KOTOPOE € BHDAEERIOMB §=w-iZ+ jy+ke=w, +
oW, + (z,+ wx,) i+ (y, + 0y, )] + (¢, + 62 )k ¥H OPEXOTEME BB
cabzyomaME QopMyIaMD:

z="Tqsnbcsh,,
y =Tqsnbcsh,, w=Tqcsd, (13)
2= Tqsn6cs6,,

nag, BH PassepyroMs BEAE,

z, =Tq,sngcsp,, z,:%, = Pq+dcigp—ad tgyp,,
Y, =Tqsnpesp,, Y.y, =Fa+degp—dytgp,,  (14)
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2, = Tq,snpcsp,, 2.5, = Pq+dctgp—d,tgp,, (14)
w,=Tq,snp , w,w, =FPq—d tgp .

ITE QOPMTAR JaiOTH BOSMOMREOCTE NO JAHHHNMD W,Z,Y,7,
oupexbants 74q,0,6,,0,,6, u HaoGopors. BB uacraoms cayiab
d=0,p=7/2 onh obpamaiorca BE (9).

65. Teomempunecxoe npoussedenie 06yxrs Gusexmoposs. 3a-
%0Hs OUCTPUBYMUSHOCINY CKAIAPHA0 YMKOKCEHIR, B BELY BaR-
HAro JJ4 HaCh 3HAYeHid (QOPMYIH (3) MH HOBAZEMD Temeps,
EakaM® 06pasoMd OBa MOXeTs GHTh HOIyYeHA, €CIH MH BOC-
IOXB3yEMCH IOBATiEMD HPOsENim ¥ dopMydaMz IpeXbAXYIIATO
maparpada. )

Roxmregcuoe wacao TaTfcsd ww Gyrems HasHBaTh Ieo-
METPHYeCKANs NpoM3BejeHieMT GuBeRTOpPoBs o # B; B35 (op-
myau (24) § 37 BEAHO, UTO CEaXapROe IPOH3BejeHie pPABHAETCH
TeoMeTpAYECEOMY LIPOESBEACHI0, BSATOMY CO SHAEOMB MUHYCB.

I'eomeTprYecKOe TpON3BEfeRic ME MO®eMb Da3CMATDPHBATH
Eags npousserenie T4 B4 IPOSENi0 @ HA OCh §, MIA EAED
npoumssegenie 7o Ha nposenio A ma och a. Tars RKar® OmBeE-
TopB B=21+yj+ 2k ects cyuMa Tpex® GEBEETOPOBT: %'%,y'j,2k,
10 mo reopemt § 63 Mm mwbems xrx nposkmim & Ha ock a:

TBcsf =x'csh, +y'csh, + 2'csb,; (15)

OTEyJ2, YMHOXEBE o0F vacTm ma T2 ¥ moarsyacs QopMylaMm
(7), maxoxEMB

TaTBcsh =xx +yy + 2. (3)

Jra fopuyra GyAyYE pasBepEyTa ZaeTh HaMB ZBB popmyan

T, T8,cop=pp, +qq, +17,, (16)
Ta, TS [(Pa+ Fp)csp—dsng] =
=pa’l +qu +7'Cl +p;a'+(hb+rxcl (17)

¥3h EOTOPHXD NEpBas eCTb OCHOBHad (OpMyJa aHAIATHYECEOH
reomMerTpig, a BTOPag—Teopid BEATOBS.

Ecag Mm 03829EMB KOMILIGECENE YIAH OCH 8 CB OCAME
EOODAEHATE 4epess 6,'=¢,/'+wd/, 6, =@,'+ad,', 6,/ =, +
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od,', 10 usp (3), MM HOIYYIAMB PABEHCTBO

3
cs0 = csf, ¢s8,’ + csB,cs0,' + s, cs6,’, (18)

pasBepHYBH E0TOpOe, OyXxeM® HMEBTH

CSQ = CSP, €8P, + £8P, 0SE," + C5p,C39p,, (19)
dsng =d, snp, csp,'+d, snp,csp,’ +d, sngp, csp,’ (20)
+d,'snep, 'csp, +d,'snp,'esp, + dy'snp,'esp,

Gopuyin xaa omperbrenia yraa m Epar9altmaro pascrogaiz MemAYy
JBYMA OPAMEIMA, OCAMA GHEBEETODOBE & H £, 1O JaHEHME KOMH-
IeECBHMT yriaMs, EOTOpDNe 9TH ODAMESA 00DasylTH Cb OCAME
KoopxuHaTs. IloAbaysch HMH, MH NOIyYa€MD JId BOSMOZEHAIO
koo danienTa BABETOBD « ¥ S [TAEL Ba3HBACTCA BHIDAXEEHie,
CTosmee BB EBaIDATBHIXB CEOORAX® BB IXBBOR vacTm ¢opmMyas
(17)] raroe BEpamemie:

20dap=csp, csp,’ (Pa+ P8—d, tgp,—d,'tgp,’)
+08¢,68¢,’(Pa+P,6’—-d,tg¢,-——d,'tg¢,’) (21)
+ 080, CS¢3'(Pa + 'P/e —ds tg?s —daltg¢s ')’
T. €. BoaMOoxEWE EoodPunieHTs ZByXT GHBEKTOPOBE (BHHTOBEY
paBEieTcs cywMB npomspesenif ROCEAYCOBE YraoBB, BOTODHE
BXT OCE 00pasyioTh CBb OCSMHA ROODAEHATH, YMEOZEHHHXD Ha
CYMMH DIapaMeTpOBh INpPOJRUid OBBEETOPOBD BHa CO0TBETCTBYIO-
mia ocm.

IIposETupys GrBeETops ¥ =at+4 Ba 0Ch GEBEETOPS O, MK
noayyaexs, uo reopemd § 63 m popuyrd (5), pasemcrso

Tycs(yd) = Tacs(ad) + TBes(50),
EOTOpoe, mo ymHo:ewi ma 7d, ngers
Syd=S8(a+p8)d=Sad + 844,

8AEOHT JUCTPUGYTHBHOCTH CEaJApHATO yMHOmemis. Hrtars
3aKONHE QUCTPUBYMUBHOCMU CKAAPHALO YMHONCENIR GMPA~
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NCAELTE MO HCe caMoe, UMO U MeEOPeMa § 63 omHOCUMEALNO
NPOIKUIY CYMMU OUGERMOPOSS KA OCh.

Mu BEIEMT Temeps, RBAKEME 00DA3OM'B MOEETEH OHTH 10-
Ea3aHa reomerpmuecsd dopmyra (51) § 49.

66. Illemxa u ea 0cv, 0PMOONHGABHAR NPOIKYLA OUSEKMOPG
RO WemKY. 3AKOKS OUCMPULYMUBHOCINY, BEXMOPHALD YMHONCEHIR
w obobwenic meopemst Varignon'a. Hamommmms, uro mersoft
[§ 47] un ycroBmyECE HA3HBATH reoMETPRIECEYI0 ¢opmy, KOTO-
Py 06pasyeTs COBOKYIHOCTH NDPAMHXBH, Nepecbralomuxs OxHY
B Ty ®e IPAMYI ¢ DOAH npSMEME yrioMs. IIpamyio &, moropoft
MH 6yzeMt ODENACHBATH onperfieEBoe HANpaBleHie, NMPHEEMAL
ee 83 OCh BHHTA & NAPAMeTPa HYIb, OyAEMT HASHBATH OCHIO
HIeTERH. .

IlocrpomMs ZBa BEETA DapameTpa Hyts, a, & &, Ocs mep-
BATO €CTh JHHIZ EpaTya#maro pascrofHis MemAy OCAMH @ H &
7 BampasieEa 0Tt Tourm O' mepechuemia es €% ochio € EB TOUED
nepechuenia ¢p ocsio a. Ocs BTopare npoxoznTs uepess O, uep-
NeEINEYIAPHA EB OCIMB &, B ¢ H EMbBers Taroe Hampapiemie,
OTHOCHTeAbHO EOTOPAro yroap Mexxy a, B & pasess +7/2. Ilo
cxbrerpio II § 64 GuBenTops O pasicmETCS HA CYMMY JABYXS
G4YBEETODOB:

a=Tacs{ae)e + Tasn(ac)a, =o' +a’. (22)

-BuseTops a”, ocs RoTOparo npmEaziemmrTs merek e Gy-
IeMT H43HBATH OPTOrOHaIbHOM upodRmielt GmserTOpa A Ba meT-
By & DupeETops &' ecTh mposEmia @ Ha ockh ¢ crbaosarexsHo,
6CRKUE OUGEKMOPS PA3AAIACMCA HA CYMMY OBYXE €10 NPOSKYitE:
N WeMmKY % HG e’ 0Ch.

Joxamens cabryiomee cBoficreo mposknift ma merry.

Iposwyin cymmvt Gneexmoposs Ha wemxy PAsHACMCR CYMMb
NPOIKUL CAAQACMYTE (NEEXMOPOBT NA MY HCE ULEMKY. .

Jbi#tcrBaressno, mycrs y=a+8. Ilo npexzmaymeny, osma-
UABG NPOSENiH GEBERTOPOBD @5,y Ha OCh ¢ uepess a8y’
UpoYENiZ HXb Ha METRy ¢ tepess a',f",y", um Gyrems mubTs
a=a'+a'y 8='+8", y=y'+y" u, B cary mpexnozomenia
=0+, '

y+yi=a+a A
Ho, mo reopexs § 63, y'=0a'+/£', a noromy
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yl/aalf+ﬂll,

970 M TPeGOBAIOCH JOKA3ATH.

Ecin wu nosepmens oca Omserroposs a”.8",y", me msmb-
HAd RX'B TEH3OPOBH, BOKPYI'd OCA € Ha IPAMOH yroas, TO HOIYIHMT
6upeeropr Tasn(as)a, = Vae,Tfsn(Be)f, = Ve, 1 T;{sn( ¥e)
¥,= V¢ npudess, Ta8H KAR OTHOCHTeNsHOe HOJOmeHie oceft

1"

aﬁﬁ,,-yl’ TAROBO &e KaRD M ocel a“,/?,,,y”, H35 DABEHCTBA Y ==
a’+8" 6yzers cabposats:

Tysn(ye)y,=Tasn(ac)a,+ TBsn(Se)5,.

Orcioza, yMpomnBD 065 wacTn Ha EaKoe REGYID THCIO 4 = a, + (04,
¥ I0M0BEBE ('==ac, NDEXOUMT ED DABEHCTBY:

Vyd=V(a+B)d = Vad+ VEJ,

BHPAEAIOMEMY 3aB0RT IAECTPEOGYTHBHOCTE BEETODHATO YMHOMEHIS.
Mu mvBems, TaguMt 06pasoMB, reoMeTpauecEOe IOKA3ATENRCTBO
8TOT0 3aE0HA, a ciBrosaressHo m gopmyam (52) § 49 = Bmamms,
910

30KONE OUCTMPUBYMUBHOCTIY GEKMOPHAID YMHONCENIR BHDA-
oCAEMT MO HCE CAMOL, YMO U GHUECOANHAR MEOPEMA OMHOCUMEND-
HO NPOSKULU CYMMY GUBEKMOPOBE HA UEMKY.

Ecan mu nproovmams mssbcraoe oGobmemie TeopeMn Va-
rignon’a: MOMEHTS OTHOCHTENbHO TOYEE CYMMK BEKTODOBE C% 00-
MM HAYRIOMD PaBESeTcd CyMMB MOMEHTOBD CJAraeMuXb BERTO-
POBB OTHOCHTeIbHO Toff e TOYEH, TO IerEo 6yRers BmAbTs, uTO

3aK0NE  OUCMPUCYMUGHOCIYU  BEXMOPHAI0 YMHONCEHTA  Mbe
MONCEMB PAICMAMPUSAMS %AKS Oasvunluiee 0600uentie Mmeopemve
Varignon’a.

67. Ilosnprma xoopdunamss 6usexmopa. Ecin 9 =39, + 0,
€CTh ROMIICECHHE yroad MeRAy OCIME B k, TO O NPexBHAY-
meny naparpady a=Ta(kcad +¢'sn9), rak Tasnd¢ ecrs mposk-
hia a Ba metry k, a Zacsfk npoosrnis a Ba ed ocs. (3HAYHBE,
zazbe, wepest we=qy + @y, BoOMIDIEECHKH yrors Mempy ¢ m ¢
OTHOCHTeZEHO RampasieHia £ mo cabzersiio II § 64 pasrommms
i’ ma cymmy icsy+jsny ® Gyzems mmbBrs

a=Ta(isndcsy + jsnIsny + kcsy),
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u z=Tasndcsy, 86, = sndcsy,
y=TasnIsnyp, (23) ¢80, = snIsny, (24)
z="Tacsd, s, =csd.

Hepras rpyuna ¢opmyls Bmormh avasormida C€b XOPOMIO
u3BCTERME (opMyraMa mpeo(pasoBanie MOJIPHHXE EOOPIHHATD
BB IPAMOYTOZBHKA H NOEASHBAIOTH HAME, UTO GWBEETOPD & MO-
&ers Ours ouperbieHt TpeM§ KOMOJEECEHME URCIAMHA, ero TeH-
B0POMP ¥ JBYMS EOMIAEKCHAIMHE yriaMg J ®y, 92CIAMH, KOTO-
PHA MH MOBEMT HASBATH €r0 HOJAPHEHIME KoopimEaramm. Pas-
BEDHYBD 9Tu (opMysw, Mu mEmbess:

p=Tasnd, csy,, a:p=Pa+ 3, ctgd,—v, tgy,,
q="Ta snd sny,, big=Pa+9 ctgd, +y clgy,, (25)
r=Ta,ccs9,, cr=PFPa—9, tg9,.

OTEME QOpMYIaMH MH XOIXHH HOIb3OBAThHCH IPARTHYECEH,
ecr? 3aXOTEMB OTH NPAMOYrorbBEXH, IR Pllcker’oskxs roop-
AMHATH HepedTA ET NOASPHHME ¥ HAO000POTH OTH HOXAPHHXSB
EB OpAMOYTOILHEIME.

68. Dopmyav npeobPAI0sANIA NPAMOYLOILHHLS KOOPOUHAMS.
BosbMens EapEx® amGo TpE BEETA ¢,§,k' mapaMeTpa Hyas, OCH
RKOTODHX® nepecbratorca BB opmoft Tourts O' moas mpaMuME
yraaMy ¥ BHOepeMs HAUPaBIeHid HXH TAEAME 06pasoMs, 9TOGH
7k =1, ki =4, {j'=k'. Ilycts roopaasata Burross ¢,j k', pas-
HHd RARD MH SHAEM KOCEHYCAMT KOMOJEKCHHXT YLI0BB, KOTO-
pue oca #,5,k obpasynors cb ocaMm i,jk jaiorca cabryomet
1a6aumed:

V) ] k
T L=N+eE mo=p +om n=v +6
§ lL=MN+og my=u +on, n,=v,+6, (26)

!
E o lL=h+0& my=u +or n =y, +63,

Tars B 14V =Ty =Tk'=1, u oca ¢,k mepechraorcs
UOAB HPSMEMHE YIIAMHE, TO MeEIy HEMH GOYIYTH CYIIECTBOBATH
coorsomeniy [cu. (1) = (3) § 61]:
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ls"" m32+n32= l,
ldutmsm,+nam, =0, (s,u==1,2,3;5=%) 27)

g eme nbaud paxs apyruxs ! '+17+4 =1, |, =mn,—myn,,
A T. 1., aHAJOTMYEHXD @3BBCTHHMDL COOTHOMEHIANT aBATHTRYe-
CEOH# reoMeTpim Me®E]y KOCHHYCAMHE Yra0B%, OOGpasyeMHXB CTa-
PHME H HOBHME 0CAME,

OsnavyEMT HOBHA ROODAMHATH GHBEKTOpA ¢ OTHOCHTENLHO
ROODJMEATHHXE BARTOBT 4,5,k uepess ¥ =p' +od, ¥ =q + b,
2 =¢'+cc ® BalijeMT 3aBHCEMOCTH MERJy HMHME H CTADHMH
roopImsataME 2,y,2. llo § 64 2'y,2' cyrs nposenim GmeeETOpa
o Ha OCH HOBHXD KOOPAEHATHHXT BHHTOBE; LOITOMY, HOIE3Y4Ch
dopuyxoit (3) § 65, Mu mmbemn:

&' =gl +ym +en,
¥y =al, +ym,+an,, (28)
2 =gl 4 ym, +am,.

Orcioza, npe noMow® coorBomerift (27), serko Haltzems
dopuyasr xra o6paTHAro mepexoja ot ',z BB 2,y,8. Pop-
Myasd (27) m (28) amaxorn9Em ¢opMysamt mpeoGpasosamia Je-
EAPTOBRXE KOODAEHATH. Pa3eepTHBas mXDH, NOAYIaEMB:

.}‘s"“,ua,“'vs"’ 1,
Asls+ Usng+ vl =0,
Ahy+ Uglty +V0u=0, (su=1,2,3;8==0) (29)
Aoyt Ughy+Velyt Mg+ yra+ Vs =0;

D =ph +qu +1v,, @' =p¢ +qr, +1 +ah +bu, +cv,,
Q' =ph+qu, +rvy, b =pg, +qn, +rl, +ah, +bu, +cv,, (30)
Y e=ph Uy +1V,, € =pE +qr,+rl +ah +bu, +cv,.

Mu npexmosararm, 9ro mOJOKEHie HOBOX CHCTEMH EOODIHE-
HATH 3a]aHO EOODAPEATAMH BAHTOBS ¢,7,k'. OOmKBEOBEAHO, OHAEO,
oHo npexbiserca EoopimEaTaMm BOBaro Ravaia O’ (I,m,n) B Eo-
CHEycaMH YrioBs MemAy CTADHMH u HoBuMA ocam®. Ho ors
9TEX® JAHERXH JETKO HepeiTd ED HpefBRIYIEME, B00 BEIXIHHR
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AgyMsVs, (8=1,2,3) CyTh EOCEHYCH YrIOBs MEEAY CTADHME K
HOBEIME OCAMY, BEIRYABH Ee &4 7l,~—MOMEHTH BEKTODOBBL, IO
JMHHZ‘S PABHAIX'D exunun’k B JeRAamAXT HA HOBHXD 0CAXH ROOD-
JRHATH, OTHOCHTENbHO CTAPHXB oceit ¥ cabposaTeabHO

Ey=MVy—N Uy, Ng=NAs—Vg, Lg=mh,—lUs. B

Ecxrm wn BHECEMT BT 3HAUCHIR &4,7,,4s, BE GopMyss (30),
10 o obpararca Bp Th QOpMYIR xas 06maro ciyuad mpeoGpa-
sosaHig Pliicker’oBux® K0OpIMEATH, EOTODHSI, FAE® MH YEASH-
BaJH, moXyganTcs EoMGmuaunieft gopmyas (3) m (4) § 2.

Bt cmay 12 coormomerit (29) memzy 18 EmoopxmBaTaMmE
Dol oVaEaMals, (5=1,2,3), 8Tr nocaBamis MOTYyTH OHTH BHpa-
HeBH Oe3UNCICHHKIMT MHOXECTBOMD CIOCO60B® B (PyHENIE 6
He3aBACAMHXD nepeMBmamxs. Memay opoumms, ME DOIyIaeMB
Xis HEXE TAEid BHpsmeHid, €CIM 33 HesaBUCUMES IepeMBHERA
ONpAMEMT TPH KOODAMHATH HOBATO Hayaja B Eagkie 76o Tpa ma-
paMeTpa, TOMOINGK EOTODHXB BHDAKAKWTCA KOCHHYCH YIIOBSH
Agy,MeVs (8=1,2,3), manpuubps Tpm Euler'ouxs yria mig Tpum
mapamerps Qopmyrs Rodrigues-Euler’a, usarbus Bocmoassyemcs
cooTHOmeRigME (31).

Mu npexognME, OXE&E0, Kb Qopmyiams Goake mmrepec-
HEIMB, eCiH 06paTEM> BHAMABie Ha TO, YTO JEBATh EOMILIERC-
BHXB YBCEND [9,men, (§=1,2,3) cB43aHK Memay co60% mecTsio
ypasueniaMn (27) m cabroBareipHO MOryTH GHTL BEDAZ®EBH BB
¢$yHRIIN Tpexs 3B HAXB, HIH BH (YHEOiM TPeX's HESABACHMHXD
MeRIy €060l EOMILICKCHHXD 9YHCENs TaKB, 4T0 ypasmemim (27),
UAM PEBUBANERTHHE EME (29), GYAYT® TORECTBEHHO YIOBIETBO-
pern. Bexbzcrsie amazoriz ypanaemﬁ (27) c» m3sbcrTEMMA
ypaBHERiaME AHALETAYECKO! FeoMeTpim, MH MOEEMT COCTABATH
TaEid BRpDa®eHiZ X184 /,mqn, (5=1,2,3) AByX® THIOBB: H.IH
BHpamERid aHAIOPBYEHS QOpPMyIaMB Euler’a., 2IE—@OpPMYIAMD
Rodrigues-Euler’a.

69. Obobwenie opmysz Euler'a. Uro6m moaysuts 0606-
menang Qopuyasr Euler's, mocrpoEMs cEadara JEEi0 j Epar-
qaﬂmaro pascroddid Mempy ocaMu k m k', a moToM® nDpaMud
¢ m i ST EOTODHXS Iepsad nepeckraers DOAL UpAMEHME
yraama 5’ m k, a sropag 5’ ® k. Torza aereo Gyzers BEXBTS,
910 moJomemie cmereMu 4,5’k Momers OmTh ompexbreso Tpems
EOMNICECHRMEA YrAAMA: YLAOMB o ==, + Gy, MeEJIY ocaMa B,
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yraons 9 =9, +w?, MeBAY ocaMz k B k' B HAKOHENE yIIOMB
P=¢,+ 6, MemIy OciME ¢ E .

K K
J '\\

o~

{1
=

314

J

OzBa9RMT BRATH nNAapaMeTpa Hyis, K0TOpHe AMEOTEH CBO-
BME ocaum ¢'.7" 2" coorsbrerBenno Thum me fyEBaMm; TOrAa, mo
cxbaereito I1 § 64, Mu Gyzems mmBTs paBeHcTBA:

V= dcsyw+gsmy, t"=i'csI—ksn8®, = i"csp+j"snep,

§' = —isnp+jesy, K =1{"snd+kes?, j'=-—i"snp+j"csp. (32)

Mcraovas mss muxs mocabpoBarTersmoift nojcramoRkoft ¢,
J'¢" Mu Bupasumsp ¢,7,kK Jamme#imo gepesd 4,4k, uUpEIEMDB KO-
apdunierramn ope nmocabrEux® W 6YIYyTs HCEOMHE KOCHHYCH
EOMIJAEECHHXD YIIOBH MEEK]LY CTAPHME M HOBEMH ocamm. Hss
IEBATH, NOJYYEHENX'S TARUME 06pasoMB BupameHill 114 ls,msns
(8=1,2,3), MH BRHIRIIEMT TOJLEO TDPH:
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l, =—sn@smy + cspesycsd
m, = SNpCesy+ cspsnypces Y, (33)
n, =—CSpsnd ,

IIH, BH Pa3BePHYTOME Buxk:

A =—8np, SNy, + C8P, csw,csT

= SnEp Csy, + csp, sny,csd,, (34)
v, = — csp snd,,

£, =—q (csp, sny, + snp, csw,cs )
— 1, (Sn@,csy, + s, sny, s )— 9, csp,csy snd

mo @ lesp, csy,—sngp sny,csd,) (35)
—, (sn@, snyw,— s csy,c89 ) — B c5p, Snysnd

{= @ ssnpsnd,— 9 csp,csd,,

1

sanbuad, ar0 QopMyAm A& [,m, ;. A, U,,V,,8, M, K, TOAYYRI0T-
cd @3b HAXE, ecan @ sanbmmMt dvepess g+90° & Qopuyamr
RAE Ly gy A8, 0m 08, —ecar & B @ saMBHEMT yepess.
9—90° @ 0. PopMysn Jad &,7s&s MH MOEEMD IPEACTABHTEH
EOpoYe BHF TarOMT BELL:

E}, = ¢1)‘2 —Y, /Lt‘*19108¢0>\3 ’ Eg *":—?1}1 — Y U, +'815n9).)\”
rh =¢l:u2 + w1>\1‘8163¢0.us’ nﬂ=——¢uu’x + lpx)‘a +'9lsn¢04u’a)
4

1 =¢1V2 - 19108¢0Vs, Zﬁ =-¢1 Yy +8nsn¢ovs?
& =—y u, 9,89 sy, (86)-
723 = "pl)\s +19103l9°3”1[1o,
Z, = —9;8m9,.

Uro6 D0 JAHHHMB A llsYs,&Tabs ($=1,2,3) malita
goMIIeEcENe Euler’oBH Yrim, M I00RHK HAHTH CHaYaJa H3B.
GopMYID AIE Ah sV, (8=1,2,3) yram o,y 7 9,, a sarbus,
BHECA HXD 3Hadenia B Gopmyan (36), My 6yzems mmbrs 9 ypas-
Hemiff, KOTODHMME MW MOEeMT BOCUHOAHZORATHCH 114 ompepbremid
®,,9, B vy, KOMGUEEDYS BXB MemAy CoGOH pasravENMB OOpa-
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soms. Tags HanpmuBps, MH nmoiyvYaeMs ¥8® HAXD TagEid dop-
MYJE
9, 5m 9, =—1,
psn’d = An,—ug, (37)
@ P8 9= AE+Un +v L

Ecam 8,=0, T0 BHDATERiT X1T Ayl y\V5 &5, 05005 (§=1,2,3)
UPHHEMHOTE BEXB

)\1 =C§ (wo +1pu) xi = ~sn(¢o +1p0) }3 == 0

U =sn(@y+y,)  u,= ocs(p,+y,) @#,=0  (38)
v, =0 v= 0 v,=1

g (P, +v,)on(P, +y,) & =—I(p, +y,)cs(p, +v,)
= (P, +v)es(@,+y,) n=—(P, +y,)8n(P,+v,)
{ =—1>3, csp, L= D sno,
g, =09, csy, (39)
Ty =9, smy,
=0,

Bt sroms caywad, rar® BEfums, nepembrEma ¢, w g, cad-
BRIOTCA BB OABY @, -+,: TaEH OHO H JONEHO OHTS, 6o opm
9, =0 nozomenie HOBOE cHCTEMH KOOpAuHATH BHOaEs ompexh-
.naerca ueTHpeMa BeamwmHaMm, Ilosemy mmemsmo ¢, # v, & He
BaRig EB6yAs Apyriz mss mepeMbBmauxs @,.,,9,,0,,v,,7, cid-
BaloTCd crbraercd MOHATHEIMB, €CIA MK IPAOOMHAMS I'eOMETpH-
9YeCcEOe SHAYEHie yIM0BD @ H 1p

Haromens, ecan 9 =9, + @9, =0 woce kuk' coBnaganTs,
(I 7T (s==1 2,3) 6y1xy'r'5 oupemﬁxarhca npeRBEMA Q)opmy—
aamm (38), cbopmym ®e (39) ofpararcs BB cabayomia:

& =—(p, +,)sn(p, +v,) & =—(@, +1,)c8 (p, +,)
n= (991 + 1.”1)68 (wo + '/)o) 7y '-'(¢1 + wl)sn(¢¢ +vjo)
g =4=0 (40)
V=l =0m=0,
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Bs srous cayiab BH (opMyIN BXOZATE TOIBEO P+,
®, +1,, ©60 NONOKEHie HOBO CHCTEMH EOODAWHATH onpe;:'k-
ISETCS BOMILICKCHEIMD YTLAOME -+t MERJIY OCAMA ¢ K ¢.

pexuoromnaMs Temeph, 4T0 GHBEETOPS Q& NPHHAJICHKATH
merrd k. Torza ero EQOPAUEATS #, & ecIm 0Ch kK cosnazaers
¢b 0cbi0 k, TO I EOOpIHEATA &' 6y,1ym PaBHH HY.II0. HosTomy,
0SHATEB EOMIIEECHHH yroxk MeEJy OCAME ¢ H ¢, EOTOPHME
onpeybamTca moaomenie HOBO# CHCTeMH xoopmnam, qepests v,
i GOyzems myubrs cabpyomis dopmyas:

= zcsy+ysny,
Y = —asnyp + yesy, (41)

npeo6pasoBamigd EOOPIHEATH OHBEETOpA ¢ METEE K, BB TOMB
OperuoIOXEEEiA, YTO RaRT CTAPHI, TARs M HOBHS OCH KOODAH-
HaTh ¢j @ ¢, npmeagie®ars Toff me merkb. Omt Bmoamh ama-
JorgyEH gopMysaMm mpeofpasosaBis JerapTOBHXT E0ODAREATH
Ha ILIOCEOCTH.

Iperocrasasemts wmraTeno camoMy passBepEYTs mocxbimis
fopuyan, a Tagme yO6BiAThCH, ITO JAHHANA HANA BHPAREHid
g },,,u,,v,,g,,r,, (.s==1 2,3) TORECTBEHHO YZOBIETBOPAOTSH
COOTHOMERIAMD (29) § 6 ~

70. Onepauia q( )q“‘. [pemze uwbMs MH ofpaTMCE BB
BHBOZY 0606menEnXT popuysr Rodrigues-Euler’a, Mm mnossa-
EoMEMCA ¢B omepanie#t q( )q™', BoTOpag aHAJOrHUHA ONEPALIH,
Arpaome# Ba®HYI0 DOIb BB TEOPiM KBATEDPHIOHOBE.

HOyers uu mubems Gmepatepmionw q=7'q(csf~+esmf) ® T.
PascmaTpuBag SaBHCEMOCTh MeSIy ' HI'=qrq™, omepamnio, Eo-
Topad mpeoGpasyers OHEBATEDHIOET I BB I, OyAeMB O03BHAYATH
cEMBOIOME q{ )Q~.

IIpenoxo&mEMs CHAYAIA, ITO GHKBATEPHIOH® r ecTh GHBEE-
T0pE Q. Pasjomdss O Ba CyMMy ero mpOSENif HA meTEy € B
Ha ed OCh, o=p"+g, MH Oyzems mmhrs

qoq~'=q(0'+0")q'=qo'q™* +q0"¢"

Tars xax® BEETH ¢ B OmeEtops O uMbioTs 06myH oCh,
10 0'=T@'s, a moromy, saukbuas, uro

q e 'ﬁg = (Tq)~*{cs6—esné),
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“TOAYIBUD qg’q-t =0,
q0"q ™! =0"cs'0—eQ"esn0 + (c0"—0"¢)smbcso.

Ho ocm ¢ w " nepechrarrcs nojs UDAMHMT YIIOMS,
cxbrosarensno Se0"=0, €0"=Vep'=—Vo'e=—0", e0'c=
= "

¢, X
— ! "
q0q ™ =’ + (520 + esn26)0".

Ecan Mu csamemt nemamBasemo oce GEBeETODPOB: 0,0',0"
B BEXB COBORymHOCTE coo6mamt Rakoe HEGYAp mepemEmenie,
COXpaHAd IPE 9TOMB HXG TeH30DH, Hasosems OEBEETOpH 0,0',0",
BG HXT HOBHXE II0A0MREHIIXT Uepesd 0,0,0", TO OTHOCHTEIRHOE
noxoxenie ocelt G,6',6" Gyzers TaK0BO e, KaRD H OTHOCHTEAb~
Hoe mosomenie O',0',0" w T6,T¢',T¢" 6yryrs coorsbrcraerno
pasEx Tp,T0',T0", a norowy ms® pasemcrsa 0=0' --0" 6yzers
crbrosars O=0'+0". Ilpexuoromuns remeps, 9T0 TO mepemb-
menie, 0 XOTOPOMB y Hach MAeTs phub, ecTh BEHTOBOE mepeME-
megie, anbiomee ocvio ¢ B onperbaseMoe EOMIICECHHMS yrIOME
26. Torza, Tag®s EaE® 0Cbhb O' COBNAZAETE CB OCLIO &, GHBERTODS
@' OyZers CKOABSHTH RAOAL CBOEH och m O'=Q'; TAET EAKE OCh
0" nepechraers och € mOLH NPAMHMP VIAOMB, BHETOBOE I€pe-
mbmenie 6yxeTt SEBEBAIEATHO YMEOKERi0 O” Ha Bep3ops ¢526 +
esn20 [cu. § 56], m cabroBareasso 0" =(cs26+esn26)0". Ta-
EdMs 00DA3OM'B, H& OCHOBAHIM DaBeHCTBA O=0'+G", GHBEETODPT
©Q upE pascuMarpmsaeMont mepembmenim obpararcd BE O=0 +0"
=0' + (0820 +£s126)0" =qoq~*. WTaE%, ¥n IpEXOfUME BB CaB-
Ayome#t Teopem’:

Teopema 1. Onepawia q(0)q™ wHe mmuaems mensopa Ou-
6eKMOPA O U COOOUYAEMB €10 OCU GUNHIMOBOE MEPEMMULEHIE 6OKPYLS
ocy, Buxeamepniona q, ompednsAeMoe €10 YOSOEHHNMS YILAOMS, M. €.
1OGOPANUBAEMT OCb O GOKPYVE 0CU ( HG Y1043 pasuuitl d66UnHOMY
nogopomy q, 2@, 1 coobwaems el NOCMYNAMEISHOE NEPEMMULL-
Hie 10 Hanpasientio smou ocu pasroe dsounomy wary q, 2d.

Iloxrsyacs arot Teopemoit me Tpyamo ompexbamts, BO ITO
npeoGpasyers onepania q( )q Ragol JE60 OuEBATEPRiOED
r=w+Q, r1k w ecrh EOMMIeRCHOE YuCIO W), + Ww,. [Ipmmbpas
®5 r omepamio g )qT', MH HOIyYAENB:

r'=q(w+0)q~ =quq™' +q0q™' =w+0.
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TensopH 7 KOMIIEECHHE Yrao 9 m J' GARBATEPHIOHOB®
r m r' ouperbrarorca mo QopMyramm:

Tresd=w, Tr'csd =uw, [cx. (37) § 26]
Trsnd =To, Tr'snd =T10.

Ho B3 ocHOBamim TOABRO uTO joRasarHO¥ Teopemsr TG'=7Q, a
TOTOMY HM3% BTHXD DPABEHCTBS MH 3akaAovaeMs, 410 IT'=1r =
9'=9. Kpoud roro, Tars EaEbs 0Cbl0 I CIy®HUTH OCh O, TO MN
npax0lEMP BB Takoit Teopemb:

Teopexa II. Onepayis q( )q~* xz xaxomy Ove Guxeamep-
HIONY T OHA Hu OolaG NPUMBHEHD HE MIHAEME KU MENIOPA H
Yyrra e ¥ Coobuynems MOAvED €10 OCU GUHINOBOE NEPEMMULHIE
BOKPYVS OCU (|, OMPEOLAREMOE OBOUHNME YLAOMS CUKGAMEPHIONT (.

7q, Eags BBAAMB, HAEAEOR poau BB omepanmim q( )q™ =He
ArpaeTh. OHA BHOJEE XapakTepESyeTca HmOIOEERieMD OCH  H
ero yrioMs.

Mu supbam [cu. § 28], yr0 cremens Gmserropa a, mMbio-
mad nORasaTeleM® (=i, -+ I, ecrs OEEBATEPRiOBB

q==(Ta)‘(cs-t~;-t- + Uasn %t-) =at.

Ouesmaro, 9r0 Tq=(7'2)’ B Uqe=cs(t7r/2) + sn(67T/2), 9T0 0CED
q CIYRHETH OCh & ¥ HAKOHEND 9T0 Yroas q={¢7/2. Brumcias
q™', MH OOIYYaeME: .

’

o L tr in
= g (083 Uasn <), [ew. (17) § 22]

B0 (Ta)™* = -(—1%7 , & IOTOMY

g l=(at) "= (Ta)"(cs t—;— — Uasn g—z)———a". (42)

Bropas Teopema Momers Outs, cabzosarersmo, ¢opmyam-
poBaEa TaREME 00PAZOM'E:

Onepauia al( Ya—* w» xaxomy Obt GUKEAMEPHIONY T ONG
HU CbA0 NPUMPHENG HE MINACMS WU MEHIOPA HU YIrG €10,
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HO COODWBEMs MOABKD €10 OCU GUHMOB0E MEPEMIBUEHIE 60KPYLE
ocU Q, OnpednaaeMoe YLaoms 1T,

Teopemn srtoro naparpada npexcrasiaiore xsk Bechma
BARENA TeopeMH Teopiw GunBatepmiososs. Qs mosyuaorcs vy
Hac® EkaEB opambps mpazomenia Meroga nepemecesid. Ilepsyio
mss Buxs MR Berphuaems y r. Study B3 ero memyaph ,Von
den Bewegungen und Umlegungen* (M. A. B. XXXIX), rzab
OHB J3eTH ef JO0KA3ATEeILCTBO, MCXO0Xd H3B coolpamemiff, ocmo-
B&HBENXD Ha Teopim rpyouos (8B cumcabs S. Lie), ' ¢popuyan-
pyers ee Ha #3HEDB orTo# Teopirn. OmHa cayEATE oCHOBHOR Teo-
pemo#t Bceit propoff NOJOBHEE YIOMAHYTATO MEMYADA.

71. Obobuserie fopmyss Rodrigues- Euler'a, gopmyav Study.
Bosepamaemcs temeps k® 3azavh, mocrasiemmolt B koEnb § 68.

CucreMy ROODAMHATHHXD BUHTOBE 4,/,k MH MOZKEME COB-
wkerars ¢ cacremolt 'y’ k' mhroropumr BRETOBNMT mepembime-
Bienws. Ilycts € ecrs BmBT® DapaMerpa By b, umBiomii cBoe
ocel0 och nepembmenia m 20=2¢@+@2d KOMOIEECHEN® Yroas,
nepewbmenie onpexbraomifi. BantoMs ¢ B yraoms 28 Mu Mo-
EeMb 8ajJaTh Ioloxenie cmcreMm ¢,f K’ orocmTeasmo ocell ¢.7,k.

Ecxm q=1(cs6 +esnf)=w+ix+jy + k2, rad w=w, +0w,,
Tl + 6T, Y=Y, +QY,, ¢=2,+67 B t=Tq, T0 omepamis
q( )gq— 6yzerTs omepamielf, xoropas cmcreMy oceif ¢,5,k cosmBc-
TaTE ¢b cucreModt 7,5k, m cabrosarearuo

i'aqiq“l’ j,=qu—1’ kl=qkq_l
Tazs sags Nq=(7q)’=¢*, T0
K . . 2
q = Fz-—-(w—uv——;y—kz) it
i=qiq”? = [i(w’+2"—y’—2") +72(wz + zy) + 2 (—wy + 2x)]:t’

KoaddunienTst npu f,5.k cyrh KOCHBYCH J,,, %, KOMILIERCHNXB
yraosh, EOTOPHe ocbh ¢ o00pasyerds cb ocaMm 4,7,k Ilogo6mums
&e 06pasoMd, BRYHCIAY qjq " B gkgq™ M Badfem® BRpsHenia
u xag l,m,n; l,m,n & cocraBaMs cabiyomyo Tadaany
dopuyay: :

b= (w'+x'—y'—2"):t",

my - (0'—2"+y"—2"):t", (43)

n, = (w'—x'—y’+2"):t’,
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=2(ys +w2):t’, m, = 2(yz—wz):t’,

= 2(2z +wy):t’, n, =2(ex—wy):t’,
m, =‘2( Y+ waz)it’, I, =2(zy—wae):t’,
t=w'+a'+y'+2

(a3)

Iro dpopuysn Rodrigues-Euler’a, npeacTaBieEBns 85 0XHOPONEOMS
Boab. PaseepTaiEag BXB. MH IOAyYaeMb:

¢,*

Ecag 68 BB oTux® ($OPMyJax® Mu meybEEIE 00603HAUS-

=u

A,
u,=w,'—z,'+y," zo’)'
v, =(w,'—x,'—y, +7, )t"

v? -=2(on° +woxo):to ty ,u's = g(yuzo w z ) to )
>\3 = 2(30.2?0 +woyu):to a’ v, = 2(‘30 Oyo) to ’
u, =2(x,y, +w,2)t,", A, =2(z,y,—w,2,)t,

g, =2(y,2, +y,2,+wz, +ww)t —2 F,
g, =2(2,0, +2,7, +w Y+, Y,):b, —24, P,
7, =2z, +2.Y, +W,2, +w,2,): t,'—2u, It

7, =2(y,2, +¥,2,—w,2,—wz )t —2u, P
I, =222 +az—uwy —wy,)t, '—2 P,
& =2(z,y, +2,y,—w,2,—w,2,):t, "—2M\ P,

4 0

= 2(wow1 +xcx1 —Y%Y% _'zozl):to —2 ~I"lPt7
= 2(w,w,—2,z, +y,y, —2,2, )¢, '—2u, B,
g, = 2(w0w —Zx —Y Y, +2,8,)E,"—2 v, P,

)
(44)
(45)

(46)

(46)

] H] 3 L |
+z, +Yy, +7,, 7 t1 =W, W, + T L, +Y Y, +&,%,.

5.7

Big, To moayuman 6w Qopuyam r. Study [1. c., (4) = (6), cTD.:
537]. Tagrms ofpasoms dopMyss r Study MOEAO PasCMATPE-:
BaTh, EAED passepsyTha (popuyis Rodrigues-Euler’a npeo6paso-:
BAHIA TOYEYHHX® KOOPIMHATH, EOLAA KK EOODANELTH TOURH,
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Tagbs H uapaMerpH, ouperbidromie mnoxomemie HOBOE CHCTEMH
KOODXHHATD CTAHOBATCA KOMIICECHHME YHCIAMA BAJA 4, -+ Gd,.
Yto EacaeTci IeOMETPHYECCEAT0 3SHAUEHIA TapaMeTPOBD
B0sYorZ0sthy 7,5y, 12,y TO OHO BuIHO B3 Qopuyrs (14) § 64.
Tars rags J'qg=? He Briders =Ha omepaminv q( )q™, T0
MH MOKeMD YIPOCTHTH DPeIbEAyINid POpMYAH, He yMEHhIIAd HXD
OOmMHOCTA, NOAOREBE § =1 mil =w w +T,2 +y y +2,2 =0.
Uro6H 10 ARHEEME A,,us,vs,g,,n,,z,, (s-l 2,3) mafiTa
W,y W, 0 Ty Yo Y, 15,8y, WH JONKER pBmaTs ¥p. (45) = (44) oTHO-
CATEALHO nocnd‘snﬂnm. Cs aro0 nbasie phmaEmMs cHava’za yp.
(43) orHOCETENBHO w,Z,y,7 U, BHPASHBE W,ZY,Z UePest [y Ms,N,
(8=1,2,3), moayserEna BHpDameria passepAeMb. Torga OyaeM®
mMBTs dopMyxn:

~ . Pl

1+ A +u,+v,=4(wy4,),

R 9

14+ A —u,—v, =4(z,%,)",

) . 2
1—A, + 1, —v, =4(y,:t,)°, (46)

1—A —u, +v, =4(z,:1)°%,

v, —u, =4(w,t,)(,:1,), v, + M, =4(yo:'to)(z°:to),
)‘s —Y = 4(w,: o)(yo'to)a ';\3 + v, =4(2,8,)(2,%,), (46)
4"‘1—>\2 =4‘(wo:to) (zo:tn)7 .ux +)‘2 = 4(xo:t0)(yo:to))

£, +~n,,+Z =2Pw—PH) (1 + A, -\-@L2 +v,),

g, —n,—, =2(Pr —PH)(1 + A —u,—Vv,),
—, + 7],—2'3 =2(Py -—-Pt)(l——')\l +[.t, ——vs), (47)
—, 4+, =2(Pz —Pf)(1— A —u, +v,),

Za'—'nn = (Pw+ P.E—Q.Pﬂ (V, -—-‘Lts),
Ea—z‘ = (PN)+ P”/—‘ZR)(‘A: — vx)! (47)
—h, = (Pw+ Pz—?l‘t)(u}—)\,),

Zi +773 = (I)y.l-Pz——gPt)( v! +IL¢8)’
g+ =(Po+Pr—2P) (A, + v,), (47)
™ +é&, =(I%+Py~2R)(ﬂ1 + )‘.),
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3D ROTOPHXE, Eakh BEZEND, OonperbidioTca TOIREO OTHONIEHIH
w,:t,,x,t,.9,¢,,2,:t, npassocra Pw— Pt,Px— P4, Py—Pt, Pr—Pi,
BeARYMHH &e £, @ P/ ocraorca meoupelb.ueHBHMA, Z MH HXB
MOZEMD BHODATH COBEDLIERHO NPOH3BOABEO, YTO H IOHATHO, TAED
EaRD omepania q( )q™, a cxbrosaTe’NbHO H HOJOEEHIC HOBHXB
ocet me sasmcars o1d 1'q=*¢=1,(l +wF), B D0 JAHEOMY mOXO-
menio ocelt mafttu {, u Pf memssa.

79. Coommowenin MENCOY NAPAMEMPAMY 0000UEHHYTE HOP~
myas Euler'a w Rodrigues-Euler’a. Copmbcrurs cmcreMy oceif
7,k c¢B cacremott 7.4,k wMu MomemE, C006mEBE mepsodt Tpm
nocrbioBaTe sERXE BAHTOBHX® nepembmenia: 1) BgaToBOE Ie-
penBmenie BOEpPYr® ocu k, “ompexbasemoc EOMILIERCHEMNE JTIOMS
v, TOrxa ocE ¢ m j cosmBerarcs cn ¢ zJ ' [em. weprems § 69],
¢) smeToROe mepemBmenie BOEDYrE ocmj’, omperbidemoe yrioms
9, rTorza ocm 4,5,k cosmaryrs c¢s ¢",j"k' # B 3) BEHTOBOE we-
pemrbmenie BOEDYI's OCE k', ompepbisemoe yrioMs g, TOTIa OEOH-
gaTelbHO OCH 4.,k COBuaiyT® % ocamm ¢,k

Ouepaniga sesmBazeTHad DepBoMy nepembmenio Gyzers

Y 9
k %( )k"‘% [ew. § 70], sropomy §'; ( )j/ —x ® Tpersemy
E c,!;( ' '—%, a omepania OKBEBAIEHTHAE BChMT TPEMH mHepe-

. ? 3, ¥ ¢ ¢ ?
MbmenisMs Gyzers ¥ 57k ( ) k—54 —xk — . Ecia mu
03RAYEMB Yepest I GUEBATEPHIORH

n

' r__ x
r=§k n?lnkn9

10, moassyacs popmysod 42 § 70 m mseBCTEHEMT paBeHCTBOME
TEOpid KBATEPHIOHOBE:

(grs)*=s"riq, (47)

rat q,r,s Bagie X690 GHEBATEDHIOHE, PABEHCTBOMB, KOTODOE BH-
sogurca wss dopuysrs [(17) § 22, (41) m (42) § 27], xereo
Oyrers BEABTH, 9TO :

$ 4 %, @
Tt e
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Tagmun 06pasoMT, COBORYHHOCTh TPEX's BHHTOBRXB Iepe-
¥Bmenit Oyzert 5EBEBaNeHTHA omepanim r( )r—', uIm, ecam
NOXOBEML (={r, rxb { Karoe HWOyZL KOMOIEECHOE 9XCAO, Ome-
paniz q( )q~'. DuxsaTepmioE® ¢ 6ylers, crbrosareismo, TEMs
6REBaTepHiOHOMB, EOTOPHH MH ymoTpedAssnm B NpelBEAYMEMD
maparpa¢B, u omepania q( )q™ omperbimrs TO BEETOBOE me-
pexbmenie, EOTOpOe DEPEBOJHTH caACTeMY ¢,k BB ¢, %

Buuaciss nomomsro gopyyrs (32) § 69 GmmsaTeprioEs T,
ME I0IyYaeMB:

r=ql=cs'/,(p+y)es'/, I +isn'/ (p—y)sn'/, O
+jes'/(p—y)sn'/ B +ksn'/ (p+yw)cs'/yd  (4B)
[Cu. Tait. Traité élémentaire des Quaternions, traduit par
Plarr, Paris, 1882 et 84, Second partie, p. 100], = cxbrora-
TEALRO:
zi=sn'/ (p—y)sn'/,9, at=sn'/(p+y)cs’/,T,
yit=cs'/,(p—y)sn'/,8, wi=cs'/ (p+y)cs’/, . (49)
IOra GOpMYAR E JROTH COOTHOWEHIE MEERIy HAPaMeTPAME

o6o6merusnxs Qopuyrs Euler'a m ¢opmyss Rodrigues-Euler’a.
PagpepTHBa XD, MH IOIYIAEMS:

zit, =sn'/y(p,—w, )80, D, 2,:t,=sn Yo (s +1,)¢8'/, D,
Yoibs = €8/, (@, —,)sn’/, 0y,  weit, = ¢8'/,(, +,)cs YeP0

Pr—Pt= '/ (p,—v)ctg"/y (@, —%.) + '/, 9,ct9"/, 8, (50)
Py-— Phe=—/,(p,—,) 19"/, (Po—,) + '/, 9,089/, 94,

Pr—Pt=/,(p, +v,)ctg"/, (@, +¥,)—"139.t9'/,9,,
-Pw‘_Pt= - lly(q)l +11U:) tgl/Q(q)o +w0)—1/2‘91tgl/l‘90’

dopuyin pxa ompexbaemia w,,7,,y,,%,%,,%,,9,,%, 00 JAHEEMD
Y3y 0,00, ,9,,®,. UToOH 06DATHO, MO IAHHEIME W, L, ... Y12,
HalTe EoMmiekcEue Kuler’oss yrum, M phmaens yp. (49)
OTHOCHTEILEO &, +y,0—v ¥, NOIyIeHEHA XIS HEXE BHpame-
Hig, passepTHBAEMB. MH DOJysaeMT TOrAs POPMYIH, KOTOPHA AI8
oupezbaesis 9, v,, @,, ¥, ¥, P, MOEens E0OMOUEEPOBATH.
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Memjy co0off pasiniEHME 06pasoms. Ms eunamews cabayomiz
dopuyan:

s, = (w," +z,"+y,°+ 2, A

3 snd, = —2(wyw, + 2,3, +Y Y, +22,)%, "+ 2059, P, (51)

L9 Pe—,) =%y, 19/ (Py + 1) = 2,0,

2y Yo %4,

Oy, = 2W7 @, +‘¥’; = 2

2,0, —2,W,
2, +w,*

Bonpocs 065 TOMB BB RAREXT YETBEPTAXE MH JOABHH BH-
6path Yras @,,,,v,, pbmuMs B EamIOMB 9aCTOMB caydab,
ecxn 00parEMb BHEMAHIE Ha 3HAEE NEDPBHXT dacTell ¢opMyss
(50).

Ecau 9,=0, 1o ¢opuyau (50) mparamanwTs Baish:

%, =0, #,=0, 2, =3n"/,(Py +,¥),w,:t, =05/, (s +¥5),

&ty ="/, 9,51/, (Py—,),

Y ty="1y3 8"/, (Po—10,), (52)
Ps—Pt= "/ (p,+v,)ctg"/, (@ +w,),
Pw_..Pt=-—’/, (@, +v,) 19/, (p+w,),

OTEYAA 89, (Po—) =2y, B I, "=4(z +y,)i,"

7 138 tg(@,+1,) B @, +y, #wbemts npemEid SHAUemis; pas-
HOCTh e @, —, OcTaercs neonpexbacHnoit.

73. Hosoe nauaso xoopdunams. Bb umaparpadaxs 68, 69
a 71 wuu oopexbiaa® moxomemie HoBo# cHCTEMH EOOPAEEATS
EOCHHYCAMH KOMIIEECHHXD Yri0Bh MEXEIY CTaPHMA H HOBHMH
0CEME BB IEPBOMs W3 HUXD, EOMIMIeEcENMA Euler’ oBHME yriaMm
BO BTOPOMB, ¥ EBEOTODHME ORRBATEDHiOHOMT® BB TpPETHEME.
Wurepecro mscabrosaTs, Eak® BB TEXB, BIA IPDYTAXE 83D STHX'B
JAaHHKX'D BHDARAIOTCH KOODIMHATH HOBATO HAYAXA.

Bt mepsows caysal mn onperbaaMt nx® mo m3BBCTRHMB
dopuyrans, pascMarpeRad HOBoe Hauare O, EARB TOUEY mepe-
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chuenia mau ocelt ¢ u §, mam ocelt §' m K, nam ocell, k' m 7.
Tarmus o6pasoms, 03Eatad I,m,n Roopimearsl O' Gylems mmBrs:

l:m:n: 1= (64)
Nl u—Nel s:lstu—Lud s Eu—Eutsi Aubs + s +Vuls (8,4 =1,2,3)

Yro6u ouperbamrs BoopiErata O' BB Tpersems cayyab,
KOTAa HoXoxeHie HOBOX cHCTEMH ROODXEHATD 33XaH0 CuEBaTep-
HiOHOMB, MH IIOCTAPAaEMCH DACKDHTh, BH EAKOMB OTHOIIEHIE EB
omepanim q( )q—*, rxb q=q, +0@q,, BaX0ZATCA BEKTOPE V(q,/q,).

3amBruMs, 9T0 GMBEETODH, OCH EOTOPHXT 00pa3yiOT®H CBAs-
Ey ¢ nemrpomt O, mpeolGpasyworca omepanied q( )q~' BB 6m-
BEETOPH Tak®e HEBEOTOpOH# CBASEM CB NERTpoM® O,', mpHIeME
04eBEARO, uT0 Touka O,' eCTh Ta TOYEA, BB ROTOPYIO IEPEXOZATH
O, nupm BunTOBOMB mepembmerin, onperbisemoms onepauied
q( )q*. TarsmM® o6pasoMt MH MOHEMTL TOBODETh O Hpeolpa-
30BaEim TOYEE® DpocTpaHcTRA omepauiedt q( )q.

Yro6s omperbagrs Ty 1098y O, BF KOTOPYI HEPEXOAATEH
T098a O npeBeleHis OMEBaTepHIOEA (, MH pPa3MaTPHBAEMD €e
EARD NEHTPS CBAskm OWBEETOPOB: O =, Hapamerpa Hyts. Toi-
g2 O' 6yrerd TOrIa LEHTPOMD CBASEE GUBERTOPOBS:

0=4(0,)q "
Taks rak: omepanmia q( )q™* me saBucETH 015 Iq=£, TO AZd
yupomeria Mu Momews 3aMBeuTs GMEBATEDHION® ¢ €ro Bepso-
POMT, EOTODHE MH 03HAuZMB uepess r=r, +or, = Uq. Toraa
6=r(90)r—17

naa, TaEb Eaks (Ir)’=Nr=Nr,=1, r crbroBaTelso r—=
Kr,+aKr,,

6=(r, +or,)o,(Kr, +wKr,) =r0 Kr, +o(r,0,Kr, +r,0,Kr,),

HlH, HAROHEN'h, €CIH BocOOxbgyemcd (opuyramm: s—Ks=27Vs,
rab s mapo#t xmGo Gugsarepmions, m (41) § 27,

O0=r1,0,Kr, +20V(r, g, Kr,).



— 119 —

OsBaumMb gepess 2 serTops OO’ u npuMens TOURy O'
33 TOUEy NpHBeienis OmBeETOpa O, TOrjJa OHB NpHMET: BHAB

[em. (2) § 301
r,0,Kr, +26[V(r,0,Kr)—V(xr,0, Kr,)],

Ho mapamerps 6mBerTopa O paBeEts HYXW E TouEa (' HaXOJRTCA
Ha ero ocm, crbzosaTelbH0 MOMEHTE O xag Tourx O JOIBeHE
o0paTnThCd B HYIh H
V(X'ro Qu Kro) = V(rl Po Kro)’

RaEOBH OH HE G6fA® BeETOp® O,. OO6paTHO, ecam nbKOTODHI Bek-
TOpB X OyieTs YAOBIECTBODATH STOMY YDPaBEERi npu Npoas-
BOILHOM Q,, TO 2 GyAers sesropoms OO'. He 1pysmo mora-
3aTh, YTO YP&BHEBil0 YXOBICTBODAeTs DPE BCAKOMB O, BEETOPB
V(r,:r,). Br camoms xbxb, scrbrcreie npemosomenia, uro r ects
Bepsoph ® craxo 6ure Pr=38(r:r))=0, V(r;:r)=rr =r, Kr,,
Baoca V(r,:r,) BuBcTO ) BB Hepsyw YaCTh NpPeiBUIYMATO YPaB-
HeBis, MH NOXy4aeMB!

V(r,Kr,r,0, Kr,)=V(r (Kr,r,)o,Kr,)= V(r,0,Kr,),

u6o Kr,.r,=Nr, =1.
Uragts y=V(r,:r,)=r,:r; B0qQ={r==4r, + 0T, +1,1,), 8
HOTOMY

Py+x=q,/4,, (55)

oTEYAa X = V(q,:q,)- Mw mHaxotuMs TaEEME 06pasoM’ 3EAYeHie
BeETOpa V(q,:q,) ® dopuyaa (55), mpeicrasisomas ofobmenie
gopuyan (5) § 31, zaers mamBd cabryOmy TEopeMmy:

Tacmuoe oms OmaeHia MOMERMO OUKBAMEPHIONA ( MG €10
1a8HYI0 Uacmy, (,/qy, €CMb K6AMEPHIONE, CKAIAPRAR YACMd KO-
MOPAL0 PAsHAEMCA napamempy Guxsamepwuiona, Pq, a sexmop-
HAA—NOI06UNT BEXMOPE, COeOunatowaro mouxy O npusedenia q
cs mounor O', 63 KOMOPYIO ONA NEPETLOOUMS NPU CUNIMOBOMS 7E-
pexmugeniu, onpednanexoms onepouted q( )q .

Wsp oTOM TeopeMm cabiyers, 4TO TOUER, HAXOZAWANCA B
goBnl BeETOpA Y, Omepauiedf q( )gT' nEpeBOXATCA BE TOYRY BB
roEOE BEETOpA



— 120 —

2x+q,79,™"

Ecam q Gyzers OmesareprioHOMB, ouperbisiomEME HO0I0-
meHie BoBof cecremm roopxumard O'(4,j,k') orHOCETEIEEO CTa-
poit O(ij,k), To onepanig q( )q~* OyAeTs mEPEBOARTH CTApPYo
CECTEMY EOODZREATS Bh ROBOe DoXoikenie m Tougy O 33 O
IToaromy Berroph OO0 =2y =2V(q,:q,)=2V{(g,Kq,):¢,". Burunc-
IEBB €ro, MKW HaXOAEMF X1d ROOPAEHATD TOYkE O' BHpamemid

{=2(w,x, —w, x,+Y,2,— Y, 2,)t,°%
m=2(W,Y, —W, Y, +2,5,— 2Z,):t,", (56)
n=2 (Wya,—wW 2, + T, —,Y,5:t,".

Jdro Qopuyan r. Study [L. c. dopm. (5) crp. 528]. Broca
Bb BHEXD BMBCTO w,,%,,... BXD Bupamemia B Qymenim gacrelt
EOMIJERCENXT Euler'oBHXT yIi0Bs, HOXyYaeMb:

l=g@ snd csy, —9 sny,,
m =, snd sny, +39 csyY,, (X))
n=@, csd, +1,. 4

dra QOpMYAH JETEO BEBOZATCA TaK#e CEOMETPHYECEHE U3B
yeprexa § 69.

74. Caoxcenie xoneunurs eunmossixs nepemmwiyenit, Cpedni
6usexmops. lvh nocabrosaresvans onepaniz g( g~ wq'( )g'T,
rik q » ' nazie nalyrs GEEBaTepHIOBH OyXyTh 9EBHBAJCHTHR
omepanix q'q( )q g

Ecir o3maymys npomssefemie q'q vepess Q, To, mo ¢op-
uyrk (47,) § 72, Q7'=q'q" =

qq( Jg7g=Q( )Q™"

Tagans o6pasoms asb omepamim q( )q~* ¥ q( )g™ 6yayTs
SEBEBAJEHTHH 0fHOH omepanim Takoro me tHma, Q( )Q™', ¥ MH
npaxoxaMs BB crbiyiome#t teopemk:

AB8a N0CAnI06aMEIHUTE KORCUNNTE BUHMOBKITE NEpeMmUfe-
HiR, NEPBOL GOXKPYLs OCU OGuxeamepniona q Ha Yos0eHHsl €10 Y1043,
2/.q, emopoe 60Kpyrs Ocu Guxsamepuiona q', Ha €10 YosoeHubil
Y108, 2/.q', 9xeUCRAEHMHO 00HOMY BUNMOBOMY NEPEMMUEHTIO 6O0-
xpyws ocu Guxeamepniona Q=q'q na yosoewnudd Y04z Q, 2/.Q.
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J71a TeopeMa CBOXETH '3alady CIOHEHld ¥ pasI0Eenis Ko-
HEYHHX'D BHATOBHXD nepembmenili ma ymmomemie m rbiemie 6m-
KEBATEPHIOBOBD W IA€TH BO3MOEHOCTh DEMETHL €e HIA reOMeTpH-
9eCKEAMZ IOCTPOeHiaMA, B NyTeM’ BHYHCIEHIH. )

[Iyers BaM® JaEN B2 EKOHEYRKXs BHHTOBHXD nepembme-
Hid, 0ZHO BOKPYI's OCE & HAa EOMOIERCHERH yroas 9=794,+wd,,
Apyroe BOEpPYrs ock & Ha yrois ¢ =9, +@8,’. Eciz mozo-
BAMD Q=CS"/, 9 +esn’/y0 u q'=cs'/,9 +¢'sn'/, 9, TO caromBOE
BuETOBoe Hepembinepie 6ylers mmBTH CROE OCBI M EOMILIEEC-
HHMD YIIOMB OCh  Zpofioll yroas GrrsarepHioma Q=cs'/,0+
Esn’/,@=qq.

* TlosTony, UPHOOMHYBS DOCTpPOeHie mPOH3BeleHid ABYX'h BEp-
s0opops-OmEBaTepBionos [c¥ § B8], My ppmxoxEns KB cabayio-
UleMy UPABHIY CIO0BeHid XBYXD KOHEYHHXH BWHTOBHX® HepeMb-
meniil.

ITocrpoEM® cravara ock B, EOTOpas WAETH N0 JAXHiW BEPaT-
qafimaro pasCrodBid MeEAy OCIME € H &', & NOoToMT ABB JmHIN
o H ¥y TaEs, 9T00H mepBad DepechBEaia HOJS NPAMKMT YrIOMB
0Ch € # Cb OCbK0 S OTHOCHTEIbHO H3mpaBieHia ¢ oGpasoBara OH
EoMuleEcHNE yroxws °‘/,&, a Bropas scrpbuaza 6 och & u
EOMILIECEHE yroas MemXy ochblo S E €0 OTHOCATeIPHO HANDAB-
zepig ¢ 6uas '/,9'. Torza amsia Eparvafimaro pascrodaris Memxy
ocaMm & ® ¥ Oyiers ochlo ciomnaro uepembmenia, a yasoenmnfl
EOMIIEECHEA yroas Memly & By OyAeTt PaBeHd EOMUIJEECROMY
yray mepembmenria, €.

Yro6r mHafiTE 3aBECMMOCTh MOKIY HOJOmeHiaMm ocel &6’ m
E u yraaym 9,9 a6, 03HaYEMB YrOIE MEEAY OCAME & A & Ye-
pess v=v,+wv,. [lepeusoxmas q' ®¥ q m sawbyaa, wro € e=—=—
¢sv+ Ve'e moxyuaus

cs'/,@=cs'/, 95"/, 3 —sm Y, 98m 1,9 csv, (58)
Esn'/,@=¢esn'/,dcs'/,d +&'sn'/,d'cs,9
+ Ve'ssn'/,9sn'/,9'. (59)

Otz Qopuyan pmoaed ompexbasiors crommoe mepembmenie.
Ileppaa paeTs BosMomEOCTH ompeibamTs EoMMIeECANE yrozs @,
pa3BepHYBS ee MH HMPBeMT:

¢s'/,0,=cs'/,9,c5'/,9,'—sn'/,9,sn'/,8  csv,, (60)
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O,sn'/,0, =9 (sn'/ 3,8/, +cs'), 9 sn',3  csv,) (61)
+9,'(cs*/, 0, 5n°/, 9, +sn'/,9,¢5'/,9,'esv,)
—20,5n"/,3 sn'/,3, sny,.

Bropaa, mpercrasiga Ksn'/,© vv Bupbk cyMMu Tpex® 6m-
BEETOPOBD, HORA3HRAETE, EAKEMT 06pasout Guserrops Esn'/,0
MOEETh GHTh IOCTPOeRD. II3h HES MH MOXEMD IOAYIATH pas-
Ia9ENA Qopmyss 214 onpeibieria moxomemia ocm K u yria 6.
TaE®, mpeimolarad, 9T0 OCH € H & 3ajafHK EOMIIEKCHEIME YrIa-
MH, g=g,+®g,, h=h,+oh, =] +al un ¢ k]I, EoTOpHE
OHE 00pasyOTE Ct OCIMH EOODIHBATE, ME MOXEMT BHYECIHTS
rooprmEaTH FEsn'/,@. IIposgrupys ero B3 0CH ¢, uo Teopemb
§ 63 maxoxmmi

sn'/,0csG=sn'/,8¢s’/,8 csg+sn'/,9'cs'/, Sesg' (62)
+sn'/,9sn'/, 9 (csh'csl—eshesl'),

rib G EoMmneECEH# yroxs MemJy ocaMz K m ¢. Ilorolmma e
dopuyin moxyummMs @ Aya npoaknik Fsn'/,0 wa ocu j a k.

$opuyam (58) m (62) zaa pewecrsemEnxs 9,3,w, @ T. 1.
ppuBazrexars Rodrigues’y. [Des lois géométriques qui régis-
sent les déplacements..... Journ. de Math., V, 1840, p. 408].
M= smaems remeps, 3ro orb mMET® BoOXEE ounperbienEmit
CMHCX® E BB TOMB caysa, Koria gecia, B HAXE BXOXHWid, CTa-
HOBSTCH KOMmIeECHEEME. H3D (61) upn &, =3 '=0 noxyuaercs
mspBerras Teopema Rodrigues’a [I e. P. 396]

Hposkrapya 6msesrops Esn'/,® ma ocm ¢, ¢ m Ve'e, mo-
aysaeMs Qopmyrn Goabe mpocrus:

sn'/,Ocsf, =sn*/, I cs'/,9 +cs'/,9sn'/, 9 csv,
sn'/,Ocsf, =sn'/,9'cs’/,9 +sn'/,dcs'/,9'csv, (63)
sn'/,0csf, =sn'/,9sn’/,3'snv,

B £, =f1,+Of,, fo=F0 + s [, =10 + 6, CYTB BOMIIERC-
HHe Yrau, ROTODHA och & o0pasyers cb ocaMm & @ Ve

Ilo sTAMB OPOIKigMD MEH MOKEMB onpenmnmb OEBEETODE
Esn'/, 0, 8o, kaks goxamems b § 80, Bearidl OmeesTops MO-
®eTd> OHTH DOCTPOERT HO TPEM® DPOIEIIsMD BA TPH, He NpHA-
majreskamia ofnolt niersB, xwmin.
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Paspepryss dopuyim (63), MH MO®EMD> DOMOMBE HXB
npeicTasaTs pasescTso (61), mo pasabienim ero masn'/,©,, BB
Bayk:

@1 = '91 CSfN + ‘31 ’CSf:_,o--?'UIfm, (64}

dra dopmyIa, EoTOpas, 3aMBTHMT KCTATH, BeChbMa IOPOCTO BE-
BOJATCA T'eOMETPRYECKI, HO3BOIXETs BHUECIATE O, ecih fi,f 0,
f.o OyayrD m3BbCTEH.

Hocxbare#t wss popuyas (63) MOBHO faTh BeCcbMa HPOCTOE
TOJAEOBARie, €I MH BBeJeM® HOHATIE O CDeRHEMD Gunemop'fi.
EOHEUHaro BuETOBaro nepemimenis. Tak® MH HasobeMT OHBEE-
TOPB, KOTOPOMY OCBI0 CAYMEHTE OCh ¢ HepeMbuleniz ¥ TeH30pOMB
sn'/, &, rab 9 RomuiercHmi yroas, nepembmenie onperbaaomii.
Kuuevarnyeckoe saauenie cpegmaro 6uBeRTopa BEAETL He TDYLHO,

Oycrs TouEm A4,, 4,,... npa pascMarpEBaeMoms nepeMbmenin
nepexoxars B% TouEm A ', A ... Pasghimsy xopam 4 4,
A,4,.... s rouraxs M, M2 . momoxamb, Oylemt mMBTH

BexTopH M, A ', M, A, ,..., Rotropue OYAyT® CEOpocTaMEm BEKO-
TOparo ApmEeris weusmbBmaemofi cumcreMm Touers M,, M,,.....
Ocsi0 u mapaxerpow® 5TOro IBREeHia O6yiyrd ¢ u Psn'/,d =
Y, 9, ¢ctg’/,3,, T. e. 0Cb ¥ IAPAMETPSH CPEAHATO GEBEETOPA.

Mu momeMT Temeps mcTolgoBaTh (opMyIy, O KoTOopo#t TO-
BOpRIY, cabayomumMs 00pazons:

Bexmopnoe npoussedenie cpednuxs Gueexmoposs CAoLAEMHNLS
NEPEMPBUYCHIY, PASHAETNCR NPOIKYIY CPETHALD OUSEKMOPA CAOUHCHLO
NEPEMPBULHIA HA JURTIO KPAMNAUWMAY) DAICMOARIA MEHCOY OCAMY
CAOAAEMYTS NEPEMIULEHTY.

75. Hrxomopuia can0cmeia u3s OCHOGHOU mMEOPeMb MPeds-
udywamo naporpaga, Arodu mwbrs BosuOEHOCT, yaoG6eke dop-
MyampoBath crbryomia TeopeMm Myt BBeleMs sHaED [af]. Tars
MH GyleM: 03HaYaTh BEHTOBOe uepembmienmie, roropoe mmbBers
OCHI0 AWHIIO Eparsafimaro pascrosHia Memjy ocaMd a B S -
oupepbiasercd EOMIACECHEIMB YrIOMD MeEJy STHMN OCEMH OTHO-
CHTeIbHO TOJOEUTEIbEAr0 HaUpanieHia JauEim Eparyafmaro pas-
cToHig, mepemBmenie, roTOpOE, 0ueBHARO, CoBMEBmAETs & CB A.
Tonarso, 910 2[{aB] Gyzerr mepembmenieMs Ha yIBOCHHHU EOMI-
JXeECHR® yroat (@f) BOEDYI's To#t :e oca, 4T0 mepembmerie-
[8] npamo mpormeomoxomme [Ba] u [al]+[Ba]=0.
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Jergo Bexbrn, 470 Teopema mperpEAymaro maparpada j1o-
nycEaers Tagoe o6obmenie: EOHEeYHEd BUHATOBNA uepeMBigenis
BOEPYI'® ocelf 6mEBAaTEpRiOHOBT ¢,q',q",... HA HX's YABOCHHEHE YIIH
caaralorcs 8h OARO Hepembuierie, EOTOPOMY O0CHX H YFAOMSB CIy-
&aTH OCh W YXBOeHHHH yroas Gursarepmiona Q=...q"q'q.

Ecam 6m caytmiocs, gro @ paBmAeTcd CEAJADHOMY YHCIY,
TO caommoe nepembmenie mcaesmers W craraeMus nepembmenia
B3aHMHO YHHYTORATCH.

Mycrs wu aubems mbckoOALEO BRETORT HmapaMerpa EYXS,
a.8,¥,-.n,9 Kakbh JroOIHO pPacnOIOEEHHNXE BB IPOCTPaHCTBE.
BugBareprionn A/a, v/B,... 9/n, a/3 unboTh CBOMME OCIME
2 yriaM@ IWHiE RpaTyafmux® pascToamii ¥ ROMNUIEECERE YrIH
wemzy a # B, £ & ¥,... n & 9, & u a. lIpomssegenie

(@/8)(8/m).... (yIB)(B/e)=1,

A DOTOMY ME HPEXOZEMT Kb Tako# Teopemb:

Teopema 1. Ecau umnems uncxoassko oceth a.B.y,.. 7,9
KAKS YI00HO PACROIOHCEHNVITE 65 NPOCMPAHCIET, MO NOCANOO-
eameavbia eunmosnA nepenuyenia 2[af], 2[Ly],... 2[n9], 2[Ja],
CAQUAACH, BIAUMNO YHUWIMONCAIOMER.

Hpuuoysnnt 7ty durypy umss 18 DpaMmxs, b koropok
Mu Berpbuaxses BB § 58 m eg cBolicTBo, BHpaMAKIee 3aR0HD
acCONiaTHBEOCTA YMHOMeHig BepsopoBs-6mEBaTepHioR0BE. Como-
cTaBlsd T0 CBOHMCTBO ¢B mpexvmiyme#t TeopeModl yBEIEME, UTO
SAE0HD accomiaTHBHOCTH GyXZeTs OSEBEBAJERATCHD CIBAyomed Te-
open’k: :
Teopema 1I. Iyems d,.,0,,d,.0,,d,.d, mecms, xaxs yrodno
DACNOAOHCEHRBIZE 65 NPOCMPAHCMET, UMDOUULS ONPEOrbIEHNOL
nanpasaenie, oced. Ilocmpoums sumin € 6,6, €,.6,,, Kpamyat-
muzs poascmoanii: €, mewcdy J, w d,, €, mewdy J, u d,,....
¢, memdy O, u 8. Towa, ecau mpu uwmossirs nepemmuyenia
BOKPYE NEPEON, MPEMbEd U MAMOW U3E MUHIE E,—C, £, 6, —HE
ydeoennvie wommaescrnie yrane mexwdy 8, u J,, 8, u d,, J, u d,
oms 8, ws &,, omz d, %3 J,, oms &, %3 O, esaumno ywnuumo-
HCANMCR, MO MPU BUHMOGHTS NEPECMMHUEHIA BOKPYIS GMOPOU,
uemeepmod U wecmow u3s AUMIG E.—E,, &, € — HA YOB0EH-

2! "4
noie womnaexcusie yuave mexwcdy 0, u 8,, 8, u d,, 8, u & oms

1

8, x5 Oy, oms d, xs d,, omz J, x5 &, maxoce ezaumHO ywuu-
MOHCAMCA.



Jra TeOpema MOKers 6RTH 0600mena cabyomuME oﬁpasom.
Ecin uu nubens 2x ocet d,,d,,... d,, # Bpamenia 2[d,d,],
2(d,d.],... 2[d,,_.d.n], caaragcs, B3aUMEO YHEITOHAIOTCH, 1. e,

2[{5\1(5\2]-4- 2[6\36\‘]4’-... +2[§zn—1027z] =0,

ro mocrbxosaressEns spamemiz 2[d,0.], 2[d.4],.. 2[d..d;]
TAEEE B3AHMHO YHHYTORATCH, T. €. ‘

2(d,d,1+2[d,d;]+... +2[d,ad,]=0.

Kakays o6pasoMt wMomeTs OHTH JOKABAHA 378 TEOpEMa,
noxa®eMs b crbayomems naparpags.

76. Ofobwente doxasamersemea Mobius'a saxona accoyia-
MUBHOCIMU YMHONCEHIR 6EPI0P08s-Keameprionoss. Mu sagbin BB
§ 74, 4r0 yMHOmeHie ABYX® BEP30POBB-GEREBATEDHIONOBE H CIO-
menrie ABYXH KOHEYHHXB BHHTOBHXT Mepembmenikt xph omepamia
TOXECTBeHERA. MK BOCDOIBSOBAJECH DTHMD oﬁcfromeuc'raomcs,
9TO0H NOMOMPBI H3BBCTHHXT BAME CBOMCTR® omepanim yMHOXe-
HiZ WSY9HTH 3aKOBG CIOZEHIA ROHEYHMXD nepembmeniit. Ho mu
MO®eMT BOCUOXH30BATHCE HMT HHade: H3CIBIOBABD HE3aBHCAMO
ors omepanim q( )g ' 3aEOHT CIOEERiZ KOBEYHNX's nepedbime-
Hif B JI0E334B%, TARHMB 00Pa3OME, €10 TOKECTBO CH YMHOKEEIEMD
BeP30POBS, MH MOWeMH DOMOmEI0 cBoficTesh oOmepanim CA0Eenis
nepem'bmemﬁ E3y9ATH CBOHCTBA omepamin yMHEOXeRia.

Toxo6erMT 00pa3odt, EAKB MEH YUOMHEAJE B § 58, Mo-
bius 85 cpoeit sanbrrE ,Neuer Beweis....“ [Werke B. 2] zaxs
BECbMA IpOCTOC noxasamensc'rso 3AKOHA accon;iamsnocm YMHO-
#eHid BEPBOPORB-EBATEDHIOHOBD, NOKA34BE, 4T0 5Ta mocibirad
onepallis SEBWBANEHTHA CHONKEHi IBYX's Bpamenilf BOEPYIh me-
pechbraomuxca ocef. Mmu mosaieMd Temeps, EaRb X0EasaTexb-
creo Mobius’a pacmpocrparsercs Ha GuEBaTepRiOHH.

Ossavyas BpameRie BOEPYI'® IOJOE@TEIbHAI'0 RNAanpasieHis
OCH Q Ha T yepesd [a], AoEameMd cHayasa crbayiomywo Teo-
pemy [Wiener, Die Zusammensetzung zweier endlichen Schrau-
bungen gu einer einzigen. Berichte der Sichs. Ges. 1890]:

Asa nocandosameasnein spawenia [a] w [£] camawmca 63
0010 eunmosoe nepemrugenie 2[ap).

Bx camoms abab, smmia mparvafimaro pascrosmia MemIy
ocamg ¢ m £ nocab spameni#t [a] ¥ [8] mpEXoAET: BB mepBO-
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HAUAIsHOE IOJOEeHie ® mMBeTr UepBOAAYAJbROE HADDABIEHIE.
CaBrosarenpHo, BMBTOBOE ABHEeHie, crommoe n3s [a] = [B], He
6yzets MBBATH BE UOJOReRia, HA HaUpaBleHid Jmmig Epardaii-
Iare PascTOAEiA, ¥ IOTOMY 5Ta AHHiZ GyZeTs CIYEETL €r0 0ChHIo.
Bsaes sarbur Bakyo BEOGYIb uUpaMyl, nepechraomyn JmEi©0
EpaTyailmaro pascrofdid moXs NPAMMMB yrIoMs, H 0TMBTEBB
ed moaomenis jJo nepembmenis [«], nmocrb atoro mepemBiuenig
# HaEomens nocib nepembuenia [S], yBRAEMSB, 9TO EOMIIERCHHEE
yroxs Me®Iy €A NePBOHAYRIPHHME NOJO®EHIeMT H NOA0WeHieMB
nocrd nepembmeniit Oyrers 2(af). Iraus yrioms m O6ylers
ompeabaareca cromHoe mepemtmenie.

TarEMs® 06pasoM® TeopeMa M0OKA3AES.

Jdergo swzbTs, uro zsa Bpameris [a] ® [a] npEBOxATH
BemsyBrdenMylo cucreMy BF ed mepBoHaYaapHOe Hoxomemie. [lo-
9TOMY, BB pesyrsrarh mocabjoBaressmEX® Bpamenmii [a], [A],
(5}, [v], [¥], [a], rab y =magas BmOyA: TpeThE OCh, CHCTEMA
CBOEr0 UONOREEid He maMBHETS., OTH INecTh BpameHill B3aumMBO
YHEYTOEATCA H MH MOKEMT BANHCATH:

[a)+ (8] + 6]+ [y1+[v] + [a] = 0.

Ho caomernie romeunnxs mepembuieriit ecrs omepania acco-
niaTeBHAH, ¥ MH MOKEMT, CCPYHINEPOBABD BpameHid 1o Xsa, mpejx-
CTABHTH IpelbHAyIlee PaBeHCTB0 BB Bupk:

1)+ (8D + (1+ [yD + ({7} + [ =0.

N roraa, mo ToapE0 4TO XOKasamBOH reopemB, 6yrems amBrs
PABEHCTBO:

2af]+2[y]+ 2[ya]=0,

BHpaBalonee IaCTHRE cayua#h TeopeMs I nperBHAYINAr0 mapa-
rpada. Usw mero mmhemr:

2[aB]+2[By]="2[ay].

OTO PaBEeHCTBO ¥ NPHBOAMTE HACH KT TPABAAY CHOREHig
BOHEYHHXT nepewbmenin, xamEOMy BB § 74 B HOEa3HBAaeTs,
cxbroBarTearno, 4T0 NOCTpoerie, ¢b EOTOPHMB MH mMBemt abao
OpH yMHOXEEiId Bep30DOBL-GEEBATEPHIOHOBD TOMECTBEHHO Cb 0~
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CTPOEHIENS, ROTOpOE JOXKEH BHIOIHUTH OPH CIOHEHIM IBYXE
EOHEYHHX's BUETOBHXT mepeMbmenil.

Tagamt o6pasous, ecan 4,4, A" 6yayrs =xagie ambo Tpm
BOHEYHHXS BHHTOBHXT Hepembmenia u q,9',q" Tpm sepsopa-Gu-
EBATEPHIOHA, KOTODHE U0 HOPEAKY EMBIOTH CBOEMH OCAMH OCH
nepexbmeniit 4,4', A" B yraaum noioBEREH KOMIIEKCHEXS YIIORD
nepembmeria onpexbasiomis, TO mocrpoeie crommaro mepemb-
meAis:

(A.+A']+A”

6yZeTh SKBEBAJEHTHO IOCTpoeHilo Bep3opa-Gmrsatepmiona q"(qq).
[Hocrpoernie xe nepenbmenis:-

A+{A"+ 4"

—nocTpoerio GmEBaTepHioHA (q' q)q Ho onepania ciozenid xo-
HeyHNX® mepeMBmerilt ects oneps,mx acconiarueaag: (4 +4')+
A'=A4+(A'+ 4), a norouy 7 q"(q'q)=(q"q)q.

WTat 3aE0HT aCCOIIATHBHNCTR YMEOMEHIA BepP30POBE - 6H-
EBATEDHIOHOBT H SKBHBAJEHTHAS HTOMYy 3aKOHy TeopeMa o 18
IpIMHXT J0EA3aHH. )

Ilpeatnzymee I0E3aTeAbCTBO MOEHO BHAOHSMBEATL eme
TAEEMD o6pasoM®. Mu Bupbam, uto Teopema o0 18 NPAMHXT
sesmazentHa Teopemb II § 75. Cabrosaresrmo, J0Ea3aBB STY
nocrbjE00, MH JIOEAEEME W TeopeMy o 18 mnpaMRXS® B S&EOHE
aCcCONiaTHBHOCTH YMHOXEHEIZ Bep30POBS.

Ho reopeuy II uMu wmomems QopMyrimpoBaTs TAEB: €CIH

2(d,d,1+2{d,d,]+2[4,d,] =0, (65)
TO

2(4,4,]1+2[d.4,]+2(d,d,1=0; (66)
E IORaBaTh ee BTO SHAYATE XORa3aTh, 4TO OTH paBeHcTBd (65)

MH MOmeMT mepefitm rT pasencty (66). Pasemcreo me (65) mo
reopenB sroro maparpada MOMHO IpeACTaBETh BB BAXE:

[6,1+[8,1+[d,]+[d.]+[4,]+[d,]=0,
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paE, no rofi me Teopemd m 3aKOBY accomiaTEBHOCTE CXOKEHid
nepembmerit, 35 axb:

[6\1] + 2[(5‘,("3] + 2[(’\46\5] + [d\s] =0.
Opr6asess k3 00baus sactams spamerie [d,], Oyieys mubrs

oreyia @ cabayers pasemcrso (66).
O6o6menie Teopexur Il § 75 Momers GHTH 10EA33HO TO-

ZOOHEIME Re 00pasoMs.

77. Bogods nnxomopuxs opMyss meopiu KeamMeEPHIOH063.
BuBegeMs Teneps wheROALRO (OPMYAD TeOpim KBRTEPRIOHOBS,
EOTODHS, RaEh MH 38aeMb, GYIyTHh OPEMBHMMH W BT BHHTOBOMB
cyECIeRiE © HOHaX00aTCH HAMF BB JaripbilmeMs #stomeninm.

Iyers a,8,y,d, ramie BROyAb GusexTops. Hs® dopmyss
118 SaB u VogB [eu. §§ 35 m 39], un mubemn

Sas =8pa, Vaf=—7Vpa. (67)
TlosTomy, o =8Sap+ Vap, fo=Saf—Vag,
28ap=aB+pa, 2Vas =af—4Fa. (68)

Jaxbe, a(By)=a(S8y +VAy)= aSgy +aVay; so oS3y ects
6aBerTOPD, cabrosaTessmo

Sapy=SaVpy. (69)

Tag®e KOBAREMD, 9TO Sa8y=SVa,8.y. (70)

3aubnsa 85 (68) & uepess V@y, mubems:
2VaVgy=aVEy—VBya.
CrasfsBag 5TO pasemcrso cb Tomectsoms 0=aSfy—SAy.o,
HOIYYaeM !
AVaVEy =a(S8y+ Voy)—(SBy + VBy)a=afy—Aya
= (aB +pa)y —p(ya+ ay)= 28a8.y—24Sva,
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OTEYAS ,
VaVgy = ySas—pSay, ("1

PaBeBCTRO BECEMA BaKHOE mpu suagcaeniaxs. Cromuss ero ¢m
TORECTBOMD

VaSgy =aSsy,
HAXOAUMD Va_,@y =aSgy—pBSya+ ySas. (72)

Saubmass B3 (71) cmavara a.8,y, uepess Vas,y,d a sa-
mhy% a,8,y depess B,y,d moiysaent Ba PABEBCTBA.:

V(Vap.Vyd)<dSagy—ySapBd, (73)
VBVyd=dSgy—ySped,

¥3% KOTODHXB BTOpPOoe, mOCKE TOrO0 RAKD YMHOEEME €r0 Ba a,
CPasBEM'h CERJADEHs vacrm o0bext gacrefl u sawbram®, uro

SaVAVyd=8asVyd=8Vag V}af, 13eTH
- 8(Vap.Vyd) =8adSBy—SaySAd. (74)

78. Pasaunnwa ewpasncenia dan Safy. Uyers a=ugxi+yjf
+2k, B=2i+yj+ z,’k By<=a"i+yy+e'k rabz=p+wa, y=
q+@b, s=r+00C T'=p +@a,y =q +6b,d=r +ac;2" =
b, + 6a,, y'=q,+0b,, 2" =r,+w@c, Cocrasiza momomsw Gop-
wyin (69) SaSy, HAXOAEME

.
N

Safy=—|a (75)

rt '

R e

[y

o N

z
z ’

OTEYAa BEiEMB, 910 Saly mBesers sHaE® BCREiR pass, EKeria
MH [epecTaBigeMD 1Ba MHOKHTEId, Takh 910

Safy = —Sayp =Syaf =—Syfa=Spya = —SBay.

Hoapsyacs cooTHOmMeRniéM®s Sa/S’y=SVa8.y, BL KOTODOM',
sanbrdaeMs cmavaza Vaps uvepess ZalBsnbe, tak 6=6,+ w6,
EOMIIEKCBRE Yroas Me:®iy OCEME & u B, & motoMs Sty we-
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pess—T'ycsy, rxb @ =1y, + Gy, EOMIIERCHHA Yrolh MemAy &
u y,moayuaend Aid Safy APyroe Bupamemie:

Sapy =—TaTBTysnbcsy. (76)

Hagomens, ecim BO3BHCHAMT DABEHCTBO (72) LOYAEHHO BB
kpaapars u Opunomudms, 1T0 (8¢) = (T¢)?+(Vg)' [cm. (16)
§ 21], woayumms xia Safy Tperse Bupamesie:

S*apy =T"aT'S1’y + a’'S'By +
£*8*ya+ y*8%af—258ySyaSas. (77)

Iepeoe m3s pmpamenift z1s SaBy, (75), naeTs BOIMOXK-
HOCTh BWYECIATS Safy, KO JaHH NPAMOYLOILHHE EOOPAMHATH
OuBekTOpOBS «, S W y; Wsh Broparo, (76), malizems Sagfy,
ecan Oyayrs mspbetEn Ta, 748, Ty w yram 6 u 1; HagoHenm:
Tpetse, (77), xactd Safy, ecan Oyrews smars Ta, T8, Ty
EOMIIEKCHHE YrIH MemAy OCaME &,S8 1 y. Pagsepryss (75) z
(77) u upezmoroxmes Bb nocaBimedi ada npocrorH To e TS =
Ty=1, noaysaews:

p q7

Sﬂ‘”}’““’ b9 7 t’ (78)
pa QB 7'3
a b ¢ p qr r qr

S;aﬁ}’"“—— pogq 7 |4 bx 1280 e IV 20K/ A 1 a(79)
p: qe '7‘2 ps Qa ,rs aﬁ be Cs

So ’aﬁ}’ = l"cse(ﬁy)o'082(}/‘1)0“—039(“/?)0

+2¢8(35), 65(y @)y €5 (@B)os (80)

Soaﬁy'sx a/?y = (/8}’)1 sn(ﬁy)o[cs(/;’y)o——cs(ya)ocs(aﬁ’)oj
+ (Va)xsn(}’a)o [cs()’a)o"cs(aﬁ)ocs(l@y)o] (81)
+ (a3), 5n(a),[cs (aB)y—es(By) es(y ), ],
rxb S,afy ecth raasmas wacts, a S, afy—uonents Safy,

TaED UTO Sa.é’y=80a,ey+wsla,6’y, z (a8)=(apB), +w(as), '
T. J. CyTh EOMIJEKCHNE Yrau Memjy OCAME & m G, B T. .
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Ho m3® dopmyas (85) maparpada 80 Bmamo, gro BHpaimeHid,
CTOSMiA BB CKOOEAX® [ ], 6YAYTE 1o DOPIARY — sn(ya), ><
sn(@8),c8(8"y") o5 m(aB)SM(BY )o 8y &')oy — 81 (BY), 81 (Y,

>cs(a'f3'),, @ noTomy

S.aByS,aBy =—sn(By)sn(ya)ysn(98),><
[(BY),e8(8'Y ), + (ya) es(y'ed) + (@B),cs(@f),).  (82)

Papencrea (76) passeprmBaTh Be OyaeM®b, BO, B34BD Oapa-
MeTpu ore 065uxE uacrelt ero, BuBeAeMD Bupamenie 118 FSafy:

PSapy = Pa+ FB + Py +6,ct90,— vy, tgv,. (83)

79. Cayuau, xoda Saﬁ};==0, uau PSofy =co. Uss dop-
‘wyan (76) XerEo BHBOAZTCE YCIORid, IPE KOTOPHXSE PSafy = o,
nig SaBy =0.

dag roro, aro6u P mpomspefenis ABCKOIBEEXT EOMILICEC-
RHXB Yuceld o6parmics BH 6e3KOBEYHOCTH, HEOOXOXMMO H A0C-
TATOYBO, YTOOK HADAMETPS OAHOTO # TOIBGEO OJHOIO MHOBUTENd
GHID paBeRD 0.

loarouy PSofy=co, 1) ecan Pa, P8, Py, Pcsy ronesust
1 Psnf—co, T. e. ‘ecim ocu (EHBEETOPOBD OADAIIEILEH OJHOH
ILIOCEOCTH, HO He OpHEaiJexars opmold wmerrb; 2) ecim Fa, 14,
Py, Psnf roBeysn, HO Pesw=CO, T.e. eCIE oO3Th 0CE a0,
O6yAyys mapalleibHR OJHOX UJIOCEOCTH, Be Jemars Ba ojuol
meTkB; 910TH cayyalt TOEeCTBEHT CB UDEABEAYMIAMD; 3) ecam
P ozmoro B3® 6EBeRTOpPOBE GesKOHEYHO Beiuks, HO Psnf m Prsy
KOHEYHH, T. €. ecIH OCH a,8,y Be DApalicivEN oXHOR mIockoc-
TA ¥ OAPAMCTPH OAROTO ESH HAXD OE3KOHEYHO BEIHKS.

Hmans, PSafy =co es deyxs cayuaszs 1) ecsw Po, BB, Py
KOWOUNbL % OCU QLL.Y, OYOyul Napastestios 000U NAOCKOCIY,
HE A€HCAMmE HA 00HOW U MoOW Hce wemxm u 2) ecau 00uHs u3s
napaxemposs P, B3 Py Oeskoneuno eeiuws, u ocu &,f,y e
NAPAIACALHY 00KOT NAOCKOCIMU.

JAxsg Toro, yTo6u npomsBeleHie HBCROIPEHXT KOMILIERCEHXS
qacead o0paTsioCh BE HYAh Beo6XOAEMO H JAOCTATOYRO, 9TO0HW
OXMHD H3D MHOXKHTeAell OHID PABEeHS HYJ0, BAA YTOGH Iapa-
MeTPH XOTd JBYXH MHoZuTesedl OnIm paBER OGe3EOHEYHOCTH.
[ToaTomy, ecim MH mDpeinoio®EMD CHAYAXA, 9YTO HE OIRHD H3B
6aBerTOpoBs He BMBers Ge3E0HesHO 60JBINATO HAPAMETDA, TO
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Sofy Momers o0paTHTbCA BB BYIb BB TPeXH CAyJafxd, 1) Koria
csy=0, T. e. KOrAa och y nmepechraeTs ¢ NOAS OPIMEME YIIOMT
2) norga sné =0, T. e, ocd o ® B COBOAAAKTH ¥ B 3) KOTIa
Pesy=Psnf=00 1. €. Korja ocd & BS NAPANALILHH H OCh
OeDieBABEYIApHA Kb HanpaBieniro ammi#t kparva#tmmxs pascros-
Hift MemIy ocamu a m 5.

Jergo BmybTh, 9TO Bo BCBXB TPEX'H CIy9AIXB OCH GHBEEK-
TOPUBB a./s’,}/ IpuHAIIe®aTE oXHod @ To We meTsB, mbo, Eorza
o8} napalaersEH MemAy co60#, WTO BOSMOKHO BB Caydadh Tpers-
eMF, MH MO:ReMB CI4TaTh HX'b TaKEe HPHHAJICKAMAMA OIBOR
mered ¢n Geskomeyro yrazemsodt ocsl. OGpaTHO, KOCKA ocH
mMb0TH 00myio XmEil0 Eparsafimaro pascrogmis, mIm mapaJ-
IeIbEH, T. €. NPRHAAIeX®aTD OjRo# n Toft me meTrB, To mmbers
uBcTo 0awED BB BHINEYEAsaBRHXH Clyvaess m Safy=0.

{logo&mME, 9T0 mapaMerps OAHOrO 83% GEHBERTOPOBD 2,8,
manpuMBps y, Gessomeumo Besmks; Toria Safy ofpamaercs
Bh HYAb BB IBYXH CIy4adx®, 1) moria Fesy=oco, T.e. Banpas-
IeRie OCA ¥ UepOeHIEEYISPHO EB IMHIM Rpardailmaro pascroa-
Hia Me&®Jy ocamm & @ ; scabrcrsie meoupexbiemmocra ImOXO-
®enid ocw 'y, MH MOMEMT CYHTATH, UTO och &, F, ¥ UpEHHALIe-
#aTh oxno# merrk; 2) morza Psnf-=0o, T. e BOTZA OCE A HS
NapalJeIbEH.

Hagomens, Eoria uapaMeTpH XABYXH HIH TPEXH U8B GHBEK-
TOPOBS a,f,y GeskoBeyRO BEIAEH, HIM XOTH OIEAT H3%E GHBEK-
TOPOBL &.5,y HCIe3aeTH, TO Sapfy=0. Herrwouas nocabrail
cayuail, MM OPEXOAEMB, CIBIOBATEIbHO, K TAKOMY 3aKA0YEHilo:

Sagy=0, 1) ecau Pa,PB, Py xoneuns u ocu a8,y npu-
HAJAeHCAMS 00HOU U MO HCE WEMKI, 2) €CAU NAPEMEMPE OOKO-
10 u3% OUBEKMOPOss (EIKOHEUHO Geauxs U OCU 08YxXs dpyruxs ma-
PasEssHS U 63 3) ecau napamempy TOmA 06yTs uss o,y 0es-
KOHEUHO GEAUNY.

M3t npersaaywax’s IBYXT TEOPEME S4KNIOTAEMD:

Ecau napamempu Gusexmoposs o0,y roreunsi, mo Safy =0
MOAVKS MON0A, %0Wa OCU UTE NPUNAOIEHCAMs 00KOW u moU Jce
wemsn uw PSofy=co moako mowda, %0wWd 0CU napassessnst
00MOY % MOU e MAOCKOCTRU, HO HE UMWOME obwe Auniu
EPAMUAuiwal0 pascmosania. '

80. Kocwa xoopduname: Gueexmopa u €10 COCMABIRIOUSIA;
O0ONOAHUMEALHAR KOOPOUNAMHAR CUCTEMG. 3ABUCUMOCHNS NENCTY
nPOIKYIAMU U cocmagafrowumy Gusexmopa. Ecin mu muwbems
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TpE GEBEKTOpa &,5,Y B TPE KOMOIEECHEHX® uacia a,b,c to 6m-
BEETOPD O =aa+b, +Cy MOEeTH GHTh HAMHE HOCTPOEHE. (fpat-
HO, M cefliacts mogamews, 4T0 WPE Yeaosim Safy ==0 u
FPSal8y=+co, BaroBh Ou ER 6HAD GHBEETOPD O, MEL BCerfa MO-
#eMT onpexybinTh TAEAXT TPH EOMHIEECHHXD YHCIA @, b, ¢ 4TO
O=aa+bf+cy. Jia porasarerscrsa saMbmmns B: Qopuya
(73) oxeED paszs ﬁ,y,d‘ gepess 0.8,y, & BB Apyro#t a.,é’,y,d’ ye-
pest B,7,,0; Toraa Oyzems BMBTs 2BA PaBEeRCTBA

V.VaoVBy = ySég,@——ﬁSag Vs
V.VBy Vao = 0Spya—aSgyo,

B35 EOTODHXT, sambBuag, uro V. i7a9.17,6’y=-—V. VBy.Vao, uo-
Iy9aeMs;

0SoBy =aSgyp +ASyao+ ySago. (84)

Berbacersie npeznoaomenis, cabiannaro orrocatenseo Saby,
YHCIa:

q = 3Bre o _ Srao . _ Safe
SaBy’ ©  Safy’ Safy’

Gyxyrs Bnoand onpeabaemsu, @ TeopeMa TAKAME 06pPA3ONE KO-
Ka3ana.

WraEs no FAHEMME @.b,c MORHO HOCTPORTH GHEEKTODPS O,
@ ofpatHO U0 JaAEQMy OGmserTopy O BOoaEb omperbaswrcd
ymcaa ab,c B mpuToMs ofHosHayro. Tpm wacra ab,c Gyiens
HASHBATh EOCHMHE ROODAZHATaMH (@BERTOpA Q; GHBERTOPH &.05.Y
KOODJMHATHHMA OHBEETODAMH, & HXD COBOEYyNHOCT KOODAMBAT-
uoff cacremolt; 6mBEETOPH aa,b,@,cy——reoue'rpaqecnnmn B 49ECIB
ala,bTps,cTy—aireSpanseckanu COCTABIAIOMAME OBBEETOpPA O
o ocaxs a,B,y. Rorza 3w cmmcra pbum puaso, maers xm a1b-
I0 00B aireOpamvecRUX®, HAH reOMETPEYECEEXD COCTABIAMIMUXE,
5 m xpyrig, GespasinuHo, GyAeMT HASLIBATH NIPOCTO COCTABARIO-
MEMH.

Cucreny Gmsertoposs o' =VEy, £'=Vya, y'=Vag 6y-
ZeMs HASHBATh Xomoam@TesbHOod cmcreMoli. Roraa mams JaBH
6usesTOpH a.B3,y, TO JETKO NOCTPOBME IONONBUTENBHYIO CHCTEMY
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r suagcaans Sa'f'y’, PSa'A'y’ m EoMmiekcHse YIAH, EOTOPHE:
oca o'.f,y obpasyiors Memjy coGoff m cp ocaMm a.f,y, HOAb-
sydch crbiyomema @opMyraMm:

S4'y' =a’Spy—SyaSag, Saa'=8apy,

Sy'a' =4 *Sya—SaBSBy, (85) SpB =8SaBy, (86)

Sa'f' = y'Sap—SsySya, Syy'=_Sagy,
Sa’/a"y’=SVa’,6” Vag=—S’afy, (87)

PSa'f'y' =2PSapy,

EOTODHS J€rk0 BRBOZATCS mOMolbio GopMyrsw (74).

U3t nocabzeExs 1Byx® Qopmyrs crbiyers, uro ycaosis
Safy =0 m PSaBy ==occ BiIeEyrs 3a cofoff HepasemCTEa
Saf'y'2=0 5 PSa'f'y'==co. MB Mo®eMB, MOSTOMY, OHBEETODH
a' S,y upuBETH 3& EQODIAHATHYIO CRCTEMY GUBEETOPORDL B OTHO-
CATEIBHO EXH ompexbimTs EOOpARBATH w,v,w Oumseropa Q. Ilo
dopxyat (84) um mubeus

Qsa,,e'}”=a's,8"}"p +/?)Sylalp+ylsalﬂlo

Ho mo dopuyss (74), SB'y'0 = SVya. Vy'0 =—S8agp.
Sapy; moeGmuus me obpasoms Halizens Sy'a'0=—850.8a5y
n Saf'o=—8yp.Safy, u cubrosarersuo

0808y =a'Sag +8'580 + y’S Y0, (88)
OTEYZa BEAHO, YTO EOODIRHATH ORBEETOPa ( OTHOCATEILHO o,
ALy’ 6yayrs
w=23% ,_ S8 . Sro
Safy’ Safy ' ©  Safly’

Iloavayacs gomormmressHoft cmcTeMo¥ ROOPAEBATL, MH MO-
HEMB OPEeJCTABATh BL BechbMa OpocToM® BEAB cocraBagwomis
aTa, bTp, cTy GBBesTopa O Ha 0caxs a.3,y. Bt camonms xbrk,
cocraBuss mo (76) § 78 Bupamenis xaa Safy u Safo:

Sapy =—TaTBTysn(8y)cs(aa’),
SByo=—T8TyTosm(By)es(a'0),
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HOIYYAaETH IEPBYI B3 (GopMYaD:

aTa=Tocs (&'0):cs(aa’),
bTB =Tocs (8'0):cs(B4'), (89)
cTy =Tocs(v'0):cs(yy').

Jvb apyria Qopmyrn maiiayrca noxo6BmME me o0pasomr. Irtm
GopMyru xerko BHBOZATCA momoursio Teopemu § 63 (Cp. Comors,
Kumewatnga, crp. 150).

Urow mo RamHEMB 0,b,c Ba#TH %,9,00 B HA060POTH, YMHO-
BEMB DABEHCTBO O =aa-bf+cy nocabrosaressso B2 a,8,y, ®
paBeRCTBO O =wua'+453 +wy' Ha a’.,@’,y’ H BOSbMEM'h CRAIADHEA
YaCTH IOIYYCHHHXD PaBeHCTRE. TorAa 6ylems mmBrh ypasmemis:

Sao =ao® +bSab +cS'ya,
Spo=aSapB +b B* +cSpvy, (90)
Syo=aSya+bSpy+cy*,

S8yo~=Sa'o=ua® +vSa'f +wS y’a’ ,
Syap=8f'0=uSa +v8° +wSp'y, (91)
Sapo =Sy'o=uSy'd +vS8'y' +wy'*

KOTOPHA CTOETH TOABEO pasibrate ®a Safy, dro0u mnbrs
BCEOMHA COOTHOmeRiS. BTopyio rpynuy moayyaeM’® ¥3h NEpBOi,
pbmas ee orsocaTensso ab,c. Ecin 8D 5TE ypasHeHiZ BBeleMB
COCTaBAAIOMIS GRBEBTOPa QO 10 OCIMB a8,y H ero NPOYENiE Ha
PTE OCH, TO YBHIEMB NOZHOE TOXeCTBO Yypassemift (90) m (91)
¢h H3BECTHHMM COOTHOWEHIAME MeRAY HPOSRNIAME ¥ COCTABALIO-
mumg segropa (Comoss, I. c., raasa VIII).

Ecim p=aa + 04, n cabposareasno kooparrarsc=Sa80=0,
70 ocm OmBEETOPOBS a.3,0 1O TeopeMt mpexbuxymaro naparpada
6yzyrs npmsajzaeraTs ofmo# m Toff e meTkB, oChI0 EOTOpUH
caymETs och y'. O6parmo, ecim 0ch GEBEETOPA 0 UPEEAJIERATH
merss ', 10 ¢=S8a2B0=0 7 o=aa+bB. Taraus uvbpasoms,
ecag YACIAMD ¢ ¥ b MW 6yZeMB 1aBaTh Bakie yroxso 3saucmis,
Bchk OuBeETOPH p=aa+b8 OyAyT®> DpgBaZieRATH OFHOX m TOX
we meTRh, ® Bcagil GmBeETOPD HTOY mMETEHM ME NOXYYEME, €CIH
BHOEpEMT g 4HCEI® @ H b mallemamid sHavenid.
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81. Bexmopnoe % CKQAAPHOE NPOUIBEOEHIA U OMHOCUMEIb-
Hol MOMeNms 08yxs OuBexmOPoss 65 Kochxs Koopounamaxs. llyers
Epon’d Gmeerropa O ME mubews Gmsestops O’ =d'a+bB8+c'y.
Bosswmas O BD EBAIPATh U IepeMaokag O B O, HAXOJAME:
o'=a'a’+b'8" +c'y?+2bcSy + 2caSya + 2abSas, (92)

N
Sog'=ad'a’ +bbA" +cc'y’+ (b +b'c)SBy + (cd' +a)Sya~+
+ (ab' + a'b)Sas, {93)

Voo = (bc'—b0) VAy + (ca'—c'a) Vya+ (ab' —ab) Vag, (94)

B35 ROTOPHXB HepBHA 1BB amazoruysw QopMysaMs aEaIETHYE-
CEOf reoMeTpim, DOMOIIBI0 KOTOPHX® onpenbigiorca JIWEa Be-
TOpa ¥ reoMeTprdeckde NPOE3Bejedie ABYXH BEETOPOBB, a INOC-
1b7R84 283€TH EOOPIEEATH VQQ' OTROCATEIBHO JONOJHHUTEILHOH
cacrennt  [Tozommes xna npocrorst B3 (93) Ta=78=Ty=1
I 03Hav@Bd yram (Ay), (ya), (af) coorBbrcrBeEHO wepess
@, +od,, ¢, +od,, @, +od, MH 10Iy9aeMb 114 OTAOCHTCTb-
HATO0 MOMeHTa GuBesTopoBh: O ® O (Eofduniesrs npg—w BB
S00') Tarce BHpamenie:

2,0, +bb +cc'+aa'+bb +cc
+csp, (b, +e,b,' +b,'c, +¢,'b,)
! ! ! !
+csp, (0@, +a,c'+¢'a +ajc,)
+ s, (0,0 +b,a'+a,'b, +0,'D,)
! r ! '
—(b,¢,' +¢,b,")d, snp, —(c,a,’+ a,c,")d, sne,
! r
—(ayby’ + by, )y snep, .
d1a So6 w orsocETeABHArO MOMEHTa IBYX® OHBEETOPOBB
O ¥ ¢ HOXYYAIOTCE BeChbMA HPOCTHS BHDAKCEid, €CIR MH OIHBED
HEXD onperBiEMT COCTaBISMOIN@MA, & ADYrofl UPOBRNisMH Ha
KOODIMBATHHSE OCA @.(5,Y, WHAYe TOBOPA, eci: OLHHD H3B HEXB

orsecent kB cHcremb a.f,y, & Apvro#f EB JONOIRETeNHOR
a\\B.y'. JibticTeaTeNsn0, uEpeMAOEAL DaBeHCTBA

oSafy =aSpyo +pBSyeo+ ySaso,
0Sady = a'Sao + S'SEC + ¥'Sye, (95)
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n CpaBmEBag CEAJAPEWA uacTi 00Bmx® wacrel, mubems:
S8o0Sof y =8adSEyo + 84068 yag + SyoSaso (96)
nid, NpRNOMEHAX SHadveHie a,b.c,
Sp6=aSa0+bSL0+ cSy0, (97)
n1m, BakoHEnb, 03HAYaE Sad, SA0, Y0, 1€pest Z,4,2,
800 =az+by-+cz. (98)

Pa3sBepTHBAS 9TO PABEHCTBO, NOAYYaeM'P XIS OTHOCHTEIb-
LATO MOMEHT4 TAKOe BechMa NpoCToe BEIpamenie:

—(a,2, + by, + ¢z, +ax,+by, +¢2). (99)
IIpexcrasmps pasercTso (97) B BEgb:
S06=—[aTa][TGcs(a6)]—[bIL][T0cs(50)]—[cT y [ Taes(y0)]

BEIEME, 9T0 reoMeTPUYecEOe INpoE3BeieHie ABYXT GHBEETOPOBS
paBHderca CyMMB mpom3Befemill COCTABEANMAXE OXHOrO OUBEE-
TOp3, YMHORERBEHXS Ha cooTBBTCTBYMOmMia nposEmim apyraro [cp.
Comons, 1. c.].

Wss mperruxymuxs (GOpPMyss MOKHO UOAYIATH eme nb-
CKOILEO BHIpameniil JJd OTHOCETEABHATO MOMEHTA OHBEETODORB
O ® 0, ecIm sBeleMT, YLAH B EpaTyafimis pascrogmia Memay
ocave afB,v, a'f,y', 0 & O.

82. Ilpeobpasosanie 1€OMEMPIU COAKYU 6B LEOMEMPIN AUHEU -
uamaro npocmparcmsa. Jo ¢EX® DOPH ME CTApPaIACh BHACRHTH
Kago# cMueas MMBIOTH DPAMOYrOIbHHA, KOCOYFOAbHHA W [ONAD-
HEE EOODJZHATH TOYEH, NDOSENiE ¥ COCTaBIAIOMIZ BEETOpA,
KO[Ma OHM CTAHOBATCH KOMIACECHHMHE YACIAME BEIA a, +@4,.
Mu norasaxwm, 9To Qopmyrn mpeoGpasopaHis JeEaproBRXB KO-
OpIRBATH TOYER NPR EOMIIEECHHX'B mapaMeTpaxs, omperbadio-
mM@Xs NoJO®enie HOBOE CBCTEMH KOOPAEHATH, NeEPexojaTs BB
dopuyin npeoGpasoparis Plucker’opux®s @am npaMoyroapEHX®
EoopauBaTH Ouwserropa IlonyTmO Mm msywmam omepamio q( )q™*
B EOCHYJA4Ch BONPOCA O KOHEYEHX’ BEHHTOBHXH HmepeMbmenmiaxs,
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1hCEO CBE38REAI0 Cb ¢opMysaME npeolpasoBaEia EOOPAURATD,
npryeMs ME BEALIE, YTO BpameHid BOEPYrs mepechraoniuxca
ocell mepexojaTs Bb KOBEEYHHS BEETOBHA nepexbmenis, Rorjia
napaMeTpH, Bpameris onpexbisiomia, ¢cTaB0BATCE KOMIICECREIMA,

Mu mepeifjeM® Tenepb Kb IPAIOEEViEMH HHOIO XaDRETEp4,
8 WMEeHHO Ep H3YUeHil0 NOMOMmMBI0 MeToXa NepeHecemia HEEOTO-
PHXB TreoMeTpAYECEEXD QEIYPH ¥ (OPMB, COCTABIEHHHXD H3B
EOHEYHAro uam GE3ROHEYHAI'0 UHC.Ia OBMBEKTODPOBS, NPH 9€MB MH
octaHoBUMCA Ha npocTh#imaxw, EaR® 10 Ha THX® Qarypaxs @
dopMaxs, BB EOTODPHI HPeobGpPasylTCa HPAMAH, NIOCEOCTh, CBASES,
OyYeEs ® T. II..

Tpr BemecTBeHHHX'H YECI& Z,Y,2, ROTODHHA MH NpPRHAMAIA
BHMIE WAL 38 KOODIHEATH TOYEM, AAX 34 IIPOIEOIX BEETOPA MKl
MOEEME pPAa3CMATPUBATE EAaKb OXHODOXHK KOODANEATH JyIa
cpasky, nMbomeit Hagaxo BOOpPAUHATE CBOEMB meETpoMB. [Lioc-
KOCTb CB43KE OyIeTh MHEOrooSpasiews aydell, KoODIEEHATH KOTO-
PHXD YAOBIETBOPAIOTH YDPaBHERil #X +vy-+wz=0; u,0,w CyTb
EOODPAMBATH ILIOCKOCTH.

Hycrs Temeps ,y,¢ cTaBEOBATCA KOMILIEKCBHME YHCAAME,
ong onperbaars mirotopuit Cmserrops &, mybromit opauywo a'
csoeo ocel0. [as BehxT OmBeETOpOBB®, KOTOpHE EMBIOTE CBOUME
EOODIRHATAME az,ay,a2, 'AE a=a,+ @a,, 0CbI0 6yaeTs CAYRUTE
T4 Ee OpaMad a', a NOTOMY 2,4, MH MOEEeMb DasCMaTPHBATH
EAE® OAHODOJHHS EOMIONEECEHS KOODAMHATH JAydYa &' BE Opo-
CTPaBCTRE.

Ma=oroo6pasie ayse#t a' npocrpamcTBa, 0IBODOABHA EOODAH-
HATH ROTOPHXT YHOBIETBOPAWTD YD. #z+vy+wz=0, T1b u=
Uy + U, V=0,+&T,, W=w,+ow,, 00pasyOTd WETRY, OCBI
ROTOpOH CAYEETH IYYE S CB KOOpIAHATAME %,v,w. JBiicrearess-
BO, ecxd S m a CyTh ;Ba Oasexropa, myMBromie commu Eoopxa-
HATAME %,0,W H Z,9,¢ COOTBETCTBEeHHO, TO ypaBHeHie ux -+ vy -+
w2=0 MomeMb mpeacraButs B Bk SBa=0, w H3p TeopeMH
§ 38 G6yzery cabpoearts, ur0 oChb GEBERTODA @, T. €. IyIB a
nepechEaeTs DOZ® HPAMWME YraoMr och GmBeRTOpa L, T. o
aysw A'. OOpartmO, ecam ayes o' Berphuaers moxs UPaMEMB
yraoMr xy4s B, 10 SPA=ux-+vy+wz=0.

Tarams obpasoms, ypasmemie Baga %x-+vy-+wz=0 onpe-
rbagers meTBY B TPE EOMNNEKCHHX® YHCAA %,0,40, KOTODHA CIY-
KATH ONHOPOIHEMA ROODPAARATAME Iy4a S —OCU METEH, ML MO-
REMD Ba3BaTh OZHOPOJEEIME KOODAMHATAMA ILETRH.
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Yram 6 9 memay AByug 1y9aNE a (z,9,2) B a"(2,y,)
A IBYMS HOCROCTAMHE /;’(uvw) 2 AB'(w'w,w) cBI3RM onpemh-
aaiores (opuysamu: (4) § 61 &

' oo’ +ww'
V' 4o+ Va'' +o"

59 =

(100)

Ecra =me z,y,2; 2y, wo,w; o' v w' cybraores RoMoiaes-
cirmMi, T0 QopMysa (4) § 61 ompexrbamTs EOMIICECENH yroxs
Mexty Iyuamm a'(zy,z) a a’'(x'y'e’) wpocrpamcrsa, & (opMyia
(100) EoMmrekcHRA yroan McmAy ocamm S m S’ meTorR®s £'(u,v,0)
B B'(w'v'w'). VITaks, i MOKEMD De3lOMIDOBATH CRasapmoe cIb-
IVIOMEMH 00Pa3ons.

Kowa odnopodnna xoopduuamm AYNG U NAOCKOCYU  COASKY
CINAHOBAMCA KOMNICKCHUMU, AYUB CEAKU NPCOCPASYEMCR 65 AYUs
NPOCMPAHCMEA, NAOCKOCMS CERIKU—ECE WEMKY, Y2043 MEHCTY 06YMA
AYPUAMU  COAIKU— 6% KOMPACKCHNWY, Y1045 MEHCOY AYUaMU 635 NPo-
CTMPARCINEIy @ Y048 MEHCIY NAOCKOCRAMYU — 6F KOMNAEKCHMY 1045
MENCOY ocaMu wemons. Memodoms pasdeuranta meopems: 1eoMem-
DU COASKY NPEOOPASYEMCE 65 MEOPEMbL LEOMEMPIY AUHETUAMALO
NPOCMPANCMEQ.

it sroff Teopemd Mm npEXormMB TaR®e OyTeMB HECEOILEO
APYIEXE coolpamenii.

IIpezcrasaus ce6b cBu3EY, T. €. COBOKYIHOCTH OPAMHXD B
naocEoCTell, npoxoZammexs Yepesd HEEOTODYIO TOYEY, DEHTPD
ceasem. Ilyets o ecrs EagRo# AnGyap BekTOph, mMbBlomilt mesTp®
CBA3EH CBOMMT HAYAIOMB. ITOTD BEKTOP's, PaBa0 Rakh & BCE
BEETOPH aa, rib o Bagoe EAGYAb BemieorBeEHOe YACIO onperk-
J4TH OJMET H TOTH :ke IyYb, H& rcoropom, OHA BCB JemATBH,
B BEOTODHE MH Ha30BeMb ,AyYb a“, IR ,upaMas o, AIE
»0CE af.

buserrops « ouperbasrr BEEOTOPYIO UPSMYIO B IPOCTPAH-
ctBB—o0Cch (GEBEETOPA @, ROTOPYIO MH 6yJeMs HA3HBaTh ,Ay9% &,
maE ,0ch o, @xm ,opsMada a“. Bek 6aserropm aa, rak a ecrh
Rag0e YPOIHO KOMOIeKcHOe 9dC10 mMbiOTE 06wyl oCs 2, CIb-
ZoBaTenbHO, BcE oHE ompenbisloOTH OJHY H Ty Me NDAMYR Q.

IIyers @ v B xBa BeETOpa cBaskd. Kcam ZBYMB BEmECTBEH-
HBHMB 9ACIaMB o H b GyAeMt JaBarh BCHBO3MORRHA 3HadYeHis,
TO COBOKYnHOCTh Iyyelt o=aa+0DS oSpasyers HyyeEs xyded.
Bck OHE 1emaTh B IMOCKOCTH (a.3); OpaMas CBA3KE, NepHOEH-
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JHEYISDHAA KB OAOCKOCTH, T. €. AY¥s VoS CIYRETD OCHK IA0C-
EOCTH.

Ecim a w 8 nra Gmeerropa To Xysm O0=aa+b8, raba u
b Rakie yrolHO XOMIIeECHWe wymCNa 06pa3yioTs merky [cu. § 80],
ocel0 BoTOpolt cayEnTe Ayus VogB, 1. e. ammia Eparsadimaro
PA3CTOSHIZ MeRAY OCIMF o U 5.

Tarums 06pasoMT MH CHOBa IPEXOANMB KB TOMY SarIiYe-
Hil0, 9T0 METOAOMB IlepeHeceHis JAysnm cBAsKE IpeoGpasyorcs BB
JAy9E IPOCTPAHCTBA, 4 DYYEW OPAMEXS W LOAOCEOCTH, BE KOTO-
PEXT OHE JER®aTh, BH IIETEH.

llemxa, xaxy suouMs, Josducra Ooemd AHALOWUUHA N0 CBOUMS
CeoUCMmeanms Cx 0VHOU CMOPONB C3 NYuKoMs ayued, a €z OpYrol—
¢z naockocmsto. PaicMOTpEMT CHaYala mETRY, BaRb IeOMeTpu-
qecEyi0 (OpMY. RHAJIOTAYHYIO NYIRY.

83. I'eomempia wemnu,aniapMoHUNECKOE OMHOUENTE NEMBLPELS
ayued wemnu. lpercrasams ce6d GesudmcreBHOE MHORECTBO mYY-
ROBS, HAXOMEHHNXS OXUAS HA Apyrod TagmMB® 00pasoMB, YTO
HEeBTPH EX'B COBHAJAI0TD; ORHE COCTABATE: TOIIa OJUHD HYUEKb.
OrzbraMs ©TE OYYER OAWED OTH ADYraro ¥ PasiBEHEMD HXB
70 BANPABIEHI0 NePOeHIAKYISPHOMY KT HXH OOUlell NAOCROCTH.
Torza wm moxywsmms merey. Tarems® oGpasoM’s, INETEY, ecad
YrOZHO, MH MOHeMb HaSBATh DA3iBHHYTHMSB IYIKOME.

C» ofHEMT W3B OCHOBHX® NOHATI# reoMerpim MmeTEd, CB
nogarieMs 00 EOMMIEECHOMB Yrah MemXy AByMd JyYaMH IETRHE
MH yXe SHAEOMH. DBBeZem® Temepsr Ipyroe OCHOBHOE IOHATIe,
gogarie 00 aBrapMOHNYECEOM'> OTHOINGHIE YeTHIpeX® Jyuelt
MeTEHR

Iycrs mumuBens ueTHpe ayva « ,8,;/,6\ Bbroropoit mersm.
Opaonmems ocz mersd oupexbaeEHOe HaupaBleHie H 03HAYEMB
gepess (ay), (v4), (ad) m (J)3) EOMIIERCHNE YrAK MemIy 1y-
yaMu a @ Y, Yy B 3, a ® J, d ¥ B OTHOCETEILHO BTOrO Ha-
npasreria. Koymierroe 4ncro

- sn'ay) | sn(ad)

sn(yB) ~ sn(9p)

OyJeMb Ha3HBATh RHIAPMOEEYECEEMT OTHOIICHIEM'T Aydel a,,é’,y,d‘
7 03HAYATbL Yepesd (a,é’yd‘). Ecam ycaosnmca, xpomk Toro, yram
Memay ocaMu ¢ B ¥, ¥ # 8, a u J, d v S 03BAUATL depess
{a))yy (V8o (ad)g, (dB),, T0uEM mepechuemia aywet ,8,y,8

(101)
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¢ ocblo meTEm vepess A4,B,C,D, to xergo Gyxers eaabrs, wuro
TJABHOO 9ACTHI0 AACAPMOHHIECKArQ OTHOMEHIR (a,@yd‘) Gyzers:

sn'ay), . sn{ad),

go - (aﬁ7§)0 B SnWﬁ)o ) S”(aﬁ)o ’ (102)
a mapaMeTpoMs
Pg=Pepyd)= [ACctg(ay),—CBcig(ys,)]
—[ 4 Detg(ad),—DBctg(dB),] (103)

Ecam Mu nmpoBezems mi0CEOCTh UEPHERJAEYISPHYIO KB OCH
METEE ¥ CHPOSENEPYeME Ha Hee IyI¥ a,8,7,d To yrIN MemKy
uposEnisME a u ¥, ¥y = B, a 8 d, 0 B S, oueBEAHO OYAYTH
@y)er (¥8), (ad),, (03),; cabrosatelbrO, ABHAL 9ACTH AHCAP-
MOBAYECEAr0 OTHOmeHis Jyued a.ﬂ,y,cf 6yXeTs aErapMommyec-
EdMB OTHOUIeHieM's COOTBBTCTBYWmMEXF HXD OPOSENIA BA maoC-
EOCTh IEPHEHJAEYAAPHYI0O ED OCA METEH.

Bs uwacrsows cayuab, sorna ayum a,8,y,d Gyayrs mapar-
ZesbHH, TIaBRO dactbio (a8yd) Gyrers:

AC, 4D
CB' DB’

T e. aErapmoEmveckoe orHowenie (4BCD) deTHpPeXT ToTers A,
B,C,D, a momenrs (a¢fyd) Gyrers neouperbiemnnys. B Tomt
me caydad, xorza sch aywm a.8,7,d iemars BB ogmoft wmwave-
EOCTH NEPUeHAREYAAPHOM EB 0CE, MH HO1YyYaeMD

_snlay), . sn(ad),
@By ) = B wdf).

¥ c1BzoBaTeNbHO MOMERTH AHFAPMOHMYECEArO OTHOMERHIs o06pa-
MAaeTcd BB HYdb.

Ecis mamt JaEN TPE 1y98 a8, B SEFAPMORYYECROE OTHO-
mesie (¢f8yd), T0 u0EHO DOCTPOETE XAYYH J. Br camous xhab
nss ypasresiit: (102) m (ad), + (d8), = (2f), MH MOBeMT ompe-
zhamrs yrau (ad), m (JB),; ypasmemie me (103) smberh cn
AD+ DB=AB paers saus ADn DB. Beanauen AD n (ad),
Bnoar’$ onpeyxbasnTs mosomenie aysa O
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AHrapMOHRYECKOe OTHOWIEHIe MOmeT: GHTH INPEICTABICHO
5 Apyro# seceMa yao6mo#t Popub. Ozmaiup® Yepess r BABTE
MapaMerpa HyAb, KOTOPOMY OCbI0 CIYWKHTH OCh NMeTEA, EMBOME
Vay=TaTysn(ay)r, Vy8 = TyTpsnlyB)n, Vad = Tald
><sn(ad)y, VIp=T8TSsn(dB)n d cabaosarervHo

ad
g=(0B8yd) = —%: —IIjTﬂ (104)

Was srolt fopuyrm crbayers npempze Bcero, 9To BEIPAme-
mie (Vay/Vy8): (Vad/VJB) me sasmcats ors Teusoposs Gu-
BEETOPOBS a.5,%,d, & 3aBUCATH TOIBEO OTh OTHOCHTEIBHATO HO-
Iomenis nxXb ocelf. BoBTOPRXT, 0Ba JaeTH BaMD BHpamEeHie
aRrapMOEMYECKAr0 OTHOMEHid Yepe3’ KOCHE KOODIHHATH GHBER-
TOPOBD a.ﬂ,y,d, OTHECEHHHX's Eb KAEAMD HEGYIb IBYMT EOODIU-
HATHEIMB GHBEETODAMB O M O, OCH ROTOPHXT NPHHALIERATD
meTkb.

Ecau ocn Tpex® OmBeKTOpOBs @, 0 R O NPERALIERATE
onno#t m To# xe merkE, To, Rakhs ME Bnibiam Bb Romnb § €0,
BCErJa MOKBO MOJHCKATh TaKAXD B3 KOMIJIEKCHRXD YHCIA @ II
b, uro a=a0+b0. Yncaa a u b GyAYTH KOCHME KOMOICKCHEME
EOOpIEHATaMnD OWBEETODa 4; MW MOKeMb CYHTATH HXB TagE#®e
33 OJHODOXBHSE KOODIHEATH IAydYa &, BOO 4ncya wua ® ub, rib
%=u,+6u, OYyAyT® EOODARHATAME OMBERTODA 4x =uaQ +ubs,
mubomaro ofmyw oce Ch Q.

Hycrs, Teueps, 0fHOPOLANS EOOPIEHATH Iyuelt 8,,d Gy-
ayTr coorekrersermo a'b; a”b"; o'.b", TaRB ur0 S=0'0+1'0,
y=da'o+b'0, d=a"0+b"0. IlozcraBizd aTa BupameHis BB
HPeIERAyIYR QopMyly, HOAYIAEMA:

ab'—ba" | ab''—ba"
9= (“,5’}’5) = 2 =ba! : At —ba" (105)

Ecar 3a EoopimnaTEHe GWBEKTODH NpAMEMT OHBEKTOPH a
Z B mectn y=aa+b3 1 8=da+bp, 10

bW

—
a a

9= (aByd)= (106)

Hocatanas dQopuysa JaeTs HaMBD BO3MOBHOCTH JORAIATH
cabayomia Teopemu:
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Teopena 1. Ecaa synu a.8,7,0 sexcams ua yuaundpoudn
mo uTs AMapMonuecKoe omnouenie (af y(f) ecmd UCA0 seuse-
cmeennoe (MomMenms (aﬁyd’) Pasens Hyaw).

B cawoms nbrb, ecam ayum a,3,7,8 zemars Ha mmams-
aporxs, TO MH BCErAa MOMeMD UPEINOJATATS NAPAMETPH BRH-
1085 03,7, TARHMH, YTO BTH RUETH NPEHAIICEATH IBYINeH-
mok rpyuat [cu. raasy II], = Torza, LOpPEHSBG BUHTH « B S
33 OCHOBHHE BHETH, MM Oyiems muB1b ¥ =aa+bg, d=da+Up,
rab a,b, a',b) 6yryTE BEmMeCTBEHERIMA YBCIAMA. ARTaDPMOHATECKOE
ormomerie g = (b/a): (b'/a’) Gyzers, cabroBaTeisHo, TARES YHCIOMD
BEIIECTBEHHEHMB.

Teopena 1I. Ecau amapmonuveckoe ommuowenic uemmpers
ayue of, y,d‘ YUCAO BLULCCMBERNOE, MO YUY a,B,y,d‘ ACHCAMT
HA 00HOMB UULUROPOUOTD.

Wss pasercrBa g=(b/a):(b'/a’) rubems &' = (ba'):(ag) n

& =% (gaa+b
=a—(; (gaa+ 13)

Tag® EaET g €CTh YHCIO BEMECTBERHOE, TO BUATH Q' =ad, B ==
b8, y'=a'+8 n &' =ga'+ 4" upaeajierars [Bysseanol rpynah
H 0CH EX® lemaTh Ra muxmpiponsl. Ho iyum a,8,y =/ d =
(e'/ag)d' cosuanaiors cb ocamm «'\f5',y',d", m TeopeMa ‘Takums
06pa30MT JOEA3aHA.

Tar®s xaE® ycaosie: ,g-= BemMECTBEEHOMY YHCIY“ DaBHO-
CHIBEO ye10Bifo: , Pg=0“, To ma ocuoBanin Qopuysn (103) npers-
maymia apb TeopeMH MR MoZemt (OPMYINDOBATE TARHMB 00pa-
3OM'E: ,

Teopema IIL Jsa mow, umoGt: vemupe ayua a.8,y,d ae-
HCAAU HO OOHOME YU AUHOPOUOI HEOOL00UMO U DOCMAMOUKO, YmM0oDn

ACetg(ay),—CBetg(y8), = A Dctg(ad),— DBetg(dB),.
Mu BapbiE, 910 Eorza HAMD ZaHH TpH IyYa a.pBy u
4HrAPMOEUYECKOE OTHOLIEBie (a,@yJ), To ayys d BmoaEB oupe-

abuaerca. Pasemerso d'=ga'+ ' mOEasHBAaET: HaMB, 9TO BCh
ayur 0’ (sam J), orpbuaomie pasIAYEEMT BHATERIIME

g=(aB8yd) = BemecrsemnOMy THCIY
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ZewaTh HA OHOMD B TOM'B Ke Ouaraxpourk, ®oTopHE upOX0-
ANT® Uepest IydH a(g=00),L(g=0) u y(g=1). Tarzus ofpa-
30MB MH BMEeMB TeopeMmy:

Teopena IV. Yepess mpu ayua wemnu, a.53,y, 6cerda mod-
HO NPOBECTYU 00UNT U MOABKO O00UNB UYUIUHIPOUOS. UNE CAYHCUME
1eoMEMPUNECKUMS MICMOMS Ayuels O, 048 KOMOPHLS AHIAPMONU-
uecnoe omuouenie (a8 yd‘) = gewyecmeennomy wucay [FPg=Pap }/J )

lIpexcrassss Gmerrops d'=ga’'+4 BB BERk d'=g, (1+
wPg)o’ + 8, Busaus, uro seh ayym & (maw '), ZId KOTOPHXSH
Py cers ogpa W Ta Ee BeIMugHA Jexard mA Nuaneipomak ompe-
rbasemoms pmaTaMg (l+@Pyle’ w A, DNEIUBIPOEAT ITOTD
npoxXOozZHTT depesh ayy a u B. Uraxs, smbems cabgyomyio Teo-
peny:

Teopema V. Ieomempuueckoe mmwcmo ayued &, d.as somo-
puzs Pg=Papyd)=const., ecms wusunopouds, npowoosus
uepess aynu o » S,

OGparnas TeopeMa Tag®e COPABELIABA:

Taopema VI. Jaz ecmxs ayueri & oonow w mow sce yu-
AUNIPOUdQ, NPOLOOAWAID uepess aywu o u J5, Pg=-P(a,6’yd'),
10 Y ecmb Kaxow RUOYOD AY'B WEMKU, ECTD BEAUNUNE NOCTMOAK -
HAH.

Jb#icrBuTeabEO, TAED EakD Ay4yd J Ie®aTh Ha NAIHEI-
pourk, mpoXojalen's Yepesh & H B, TO MH MOEEMB ODERI0.ao-
#OTL DAPaMeTpPH BEHTOBE & M 4 TAKOBKMA, Y10 Ygeaa ¢ 7 b
Bb BHpamenin ¢ uepess & u B, d=a'a+b5, 6yIyTs BemeCTBeR-
puMa B Pa' =10 =0. Torza cramosuTcs 09eBEHEHLIME, YTO

Py=Plopfyd)=Fo—Pa

6yiers Bexmummof mocrosmmoH aas sehx® Ayuedi d.

Ecizm Mm nposejeMs uepess ayyd o 7 S NEARHAPOHAL,
ans vebxs odpasyomuxt d. Eoroparo Pogyd) ects oiRa m
Ta#®C 10CTOZEEAd Pg,. T0, DOAb3YACH 3TEMS UMIEHIPOMIOMD, M
NOREMB JaTh JAAd I‘(a,@yd\)==1’g BeChMa MPOCroe BLpAamEHic.
Jb#icTBRTEAbHO, ODOBEfEMB YePesh AYIs d M OCh METER MA0C-
EoCTh, EOTOpa# mepechyers nocrpoeRswit nu-maipodgts umo HE-
rotopomy ayyy d,. Ecim D, ecrs Toyra serpbum aysa d, c»
OCbI0 [METEH, TO

Py~ ACctg(ay),—CBetg(y8),—[ A Dctyg(ed),— D Betg(dB),],



— 145 —

260 (ad),=(ad), v (¢8)=(dB),. Buuaras Py, msn Ly (103),
nocas mbroropmxs npeobpasosamiff, moayuaeMs HCEOMOE BHIpa-
®edle:

sn(nfl,

Py = Pf],’*‘DD/Wo )

(107)

Ecio npavens Pg m Py, za DOCTOZHHNE, TO BTO ypapme-
Hie. cBasmBawumee pascroagie DD, ¢ yraavm (ad), u (06), =
(0f8),—(ad),, Oyiers Yp4BHERiCM® NUAMDIPOMZA, NPOXOZUIATO
Yepess Jaydn a u . '

Yernipe ayua a./o’,y,(f-ma KOTOPHYX'B (aﬁyd’)=——1 Ha30-
BeMD TapMONAICCKEMA AYiaMu; ayum ¥ 9 J—TrapMOmTWINO-cONpA-
REBEHMI ¢b aydamm & # S. Takt mag®r—1 ects umelo peume-
CTBEEHO®, TO H3H UPEABHIYIAXT TEOPeMT CIBAYeTD, UTO YeTHpe
TAPMORMYECEAXD 1Yyd JeXKATh HA OXHOME NuImEipomybh ® yTO
NPOJKIIA NXb HA IJUCKGCTL MEPHEHIMKYASPEYI KL 0CH GyIvTs
rapuogndecsuny aysaMu nyusa. Yerupe ayva a B,y =aa-+05
1 J=aa—0bf 6yayTs rapMOHEYECEHMA JyYAMH.

IrtiMt onpenbreRieMD MH W SaROHYAMTE TreoMeTpil WeTRA,
octaBlad BB cTopoRb mayycmie HBROTOPHXD HHTCPECHHX® BOM-
pocosh 9r0dl reoverpis, Kakh Hanp , H3yuenie HHBOJONIA Xyuel
UeTRE. i

84 IIpeofipaaognnie meopems nposxmusnorn 1eoMempid (6A3-
xit- 65 meopesn aunednamary npocmpancmsa. Hnxomopws onpe-
Oraenta. [lepelizens reneps KB pascyorphmiro Guryps m Teopeas,
BT KOTOPHXB® [eTEA HrPaeTs poib AHAJOTMYEYO ILIOCKOCTH
caasry. Pazemorpews cnavasa BamGoale DpoCTHI TeopeMH.

I Jdsa ayua a u B esasxu onpe-
Omaawms naockoemy (¢,8), uepess
NUL> NPOLOOAYI0; OCHI0 NAOCKOCINU
cayorcums ayus Vuf,

II. Jden nancxoemu ¢ ocamu
a u fB nepecnrasomes no npamoi
(urmwioms oGwyro npanymw), no 4y-
wy Vap.

9ru conocranienia pukerb

I Jsa ayrva o u B npocmpan-
emsa onpednasioms wemky (2B,
UEPEIs HUTY  NPOTOOAWYIO;  0CHIO
wemxu cayocumy ayws Vap.

II. Jen wemnu csocamu a uf
nepecrrxaromes no aywy vVaf (wmmn-
0my O0WitE 4yus), Komopbid cay-
HCUMB AUHIEH KPAMUAEWaAlo pas-
cmoania mexcdy ocamu « u fi.

ch Teopenolt § 82 moxasuBaOTH

HANB, YT0 H3® TCOPCMB reoue'rpiu CBE3EH, BB KOTODHXD BJIETDH
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xbao ToabE0 o mepechyemim miockocre# m O OpoBezemim uaoc-
gocrell gepesd JBa AydYa, T. €. W3B TEOPeMB INPOIETEBHOH reo-
NeTPiH, MH NOAyYEMB HOBESA TEODEMH, €CIH CI0BO ,IIOCEOCTH®
saMBEAMT C.IOBOMT ,METER“.

Rampag Taras TeopeMa MO®ETH OWTh OPMYIUPOBAHA, EARD
yBEAEMD BB cabayomuxs mpmubpaxs, Bp apyrodt gopub, ecam
MH GyleMb mMeTKY XapakTePH30BATh €4 Ochd E BMBCTo TOTO,
900N CTPOATH METEY, OPOXOJAMYI dYepess JXpba Jysa, OyieM®
CTPOMTE OCh 9TOX METER—IREil0 EpaTyafimmaro PascTOZBid Mem1y
ayvyayn. B1 zaaseblimemts mH He 6yieM® BeaRiffk pas® ykasm-
BaTh H3% Kagofl TeopeMH HOayyaeTca Bama ¥ OyAeMB RAKIYIO
B3D TeopeMd (QOpMYIEDOBATH TOJBLEO Bh 0JHOMD BEZL, mpezocras-
Iid Yurarenro Hafirm xpyryo gopumy TeopeMsl.

Takd kaED JI4 TeODEMD MHDOIRTHBHON TIeoMETpim CBASRH
myEers Mbero mpEERENT ZBOXCTBERHOCTE, TO HOHATHO, YTO BTOTH
npuEnnns xodEens wMBTh MBcro ¥ BT 001acTm TBXB TEOopeMs, B
EoTopua 08B mpeofpasyrorcd MeTOJOMT HepeReceHis, NpE YeMs,
0YeBAJHO, DIEMEATOMD IYaJUCTHICCKHMT Cb AyIeMB OYIeTE IeTE],
Ecam me Mu OyzeMt QOpMYIHDOBATH TeOpeMH, SapaETepuays
HETEY ea ocrio, TO ABE TeopeMH, C0OTBETCIBYIOMiA 00 NpZE-
nunoy aeofcTBEHBOCTH, CTAHOBATCA TOEecTBeHHHMH. Bz aroms
MO:XHO YOBAMTECH, pascMaTpEBAd HOEefaHEHS OpEMEBDH.

Wraws Mu DpEX0ZEMD EB TAEOMY Pe3yIbIary:

3aMHHAR 65 MEOPEMALS NPOIKMUCHOU 1L0MEMPLU  CEA3NY
CA060 ,MAOCKOCTRD® CA060MS ,wemRa®, My npeobpazyems uUrs 8%
meoperst Aunenuamaro npocmpancmsa. Ba ofaacmu smuxs meo-
DEMB UMREME MICMO NPUNYUNTG 0BOUCMEENNOCINY, NPUNEMS 346~
MCHINOMS OYAIUCTUNHUME aYwY Gydems wemua.

TperpasBu# yroxs cocroamiff mss Tpexs ayded @ Tpexs,
NPOX0iAExS Yepe3t HUX®, IIOCKOCTel ecTs npoctbiimas ¢u-
rypa reoMerpim csisku. Jroit ¢mryph roxmma cooTBBTCTBOBATH
¢arypa, cocroimas H3b TPeXb iyuelt a,/, ¥ WPOCTPAHCTEG B
TpeXF®, UPOXOLSMAXT YePest HEXB, METOKS, OCAME KOTOPHME
caymars ocu VBy, Vya, VoB. Oty §Erypy MH Has0BeMT Das-
IBHHYTHMB TPerpanuuM® yriaoms. Jyus a n merry VAy, 1yes 8
H merky Vya, ayyb ¥ u merky Vas Gyiems BaswpaTh IPOTH-
poxexammva. Parypa Bmormb ouperbazercs rpema ayuamua, B,y
m tpeus ocama VgBy, Vya, VapB, cosokynmocrs KOTODHXS
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o0pasyers rocoft mrecruyroasmnkr, Ero cropomm mayTs s ra-
koMT mopaigh: ayds o, oce Vap, 1yas B, och Viay, 1yas y,
och Fya; yras ero seh mpauwe. Tarums ofpasons:

mperpannsil Y1045 MemoooMs NEPEHECemin npeolpasyemca s
DASOGUNYMBE MPEAPAHHBIE Y1045, UAY, €CAU CYOEMS Tapaxmep-
3060MY WEMKY WL OCAMU, 6F KOCOU WMECMUYLOABKUKS GCT YLibe
KOMOPALO NPAMYLE, .

Yernpepebeprary Oyrers coorsbrersosats Gurypa, cocrod-
maa w3b YeTHPEX® Iyiedt «.5. 0, = NIeCTR, TPUXOIAINEXD Ue-
Peas RUXD, WETOKE Cb ocana Vas, VBy, Vyd, Vda, Vay, V34,
¢arypa, koropyro O6yremt HajuBATH DasIBOHYTHIME YeTHpepetep-
HuEOMb, UeTsperpaguuks mpeoSpasyerca BB (urypy, LoTopad
COCTORTT M3® UETHPEX’h WETOK:L Ch OCINE a,8,%,0 B mectn
ayvett Vag, Vpy, Vyd, Vda, Vay, VEJ, no Eoropuys srm
metez nepecBrawTes. Iry ¢Gurypy Ha3oseM» pPa3jBIHYTHMB
YerHperpavEaEoMs. Keam meTrr GyreMb XaparTepn3osaTh BX'B
ocaMd, To, 0YEBHANO, YeTHPepeSepHURY O YeTHpPerparBugRy G6yXers
cooTebrersosats oxEa uw Tame ¢urypa Wb 10 OpAMEXB, #3D
KOTOPHXB IecTs CAyRaTh JAMEIAMH Eparvaffmmx® pascrosniit
M@AIY OCTaIbHRMU YeTHDPhMA,

85. Obobwenie meopems Desargues’a. UTOOH NOACEATH
o0mia pascymieHid UpeImEAyWAr0 Haparpada, OCTAHOBAMCA Io-
apodnbe Ba TEOpPEMax®, EOTOPHA MOJYYATCA METOI0Mb HPOIE-
uaposania u3s TeopeMd Desargues’a. Bwn absolt woxoERY Mu
npeeoiEMs A5 Teopemu, coorsbreTByiomis oxna Apyrofl mo upma-
nany isodcTaeHHOCTd, & BH npasofl, TEOPeME, BB KOTOpHS OHH
npeofpas3yoTca MeTOIOME lLiepeneceHid.

I. Ecau dea, ommecenntixs o0ums
Ko OPYIOMY, MPELPARHDITS Y140 PAC-
JI0A0NCEHNDL TRAKUMS 00PAIOMD, MO
COOMBILIMCIMBYIOULIA UXD IPANYU NEPE-
CRHKRIOMCE 1O NPAMUIMb, KOMOPOLA
GCH> ALHCAMD 62 00HOZE N.IOCKOCY, RO
NAOCKOCHI, NPOTOORUIA YEPESs C€O-
OMBILVINCIBYIOUIA PEDPAs BCH RPOX O~
a0ma uepess 0OKY 1 MY Ice NPAMYH.

L. Ecau dsa, omuecernnvizs odurs
£ OPYI0MY, PAI0GUHY WML MPELPAK-
HolZs YAQ PACHOLONCEHBL MAKUMY
00paA30Ms, MO COOMBIMEMBYIOUILA
WEMRU NEPECIHEAIOMCA 10 NPAMBLIY,
KOTOPYLA 8CT> ACHCA NS HA O0HOHem ~
Kb, TO WEMEY, NPOTOOAUIR UEPEss
COOMBIIMCMBY 101517 PEbPA, 8C1L NPO-
2008Md HEPE3L OONY U MY HCENPAMY10-
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II. Ecaudea, omuecewnvl U 00uny
Kb ODYLOMY, MPELPANHMITD Y1.1Q CEA3-
Kt PACHOIONCCHEL TRAKUNS 0TPAZ0MD,
40 NAOCKOCHIU, NPOXOOAUIA HEPE3y
COOMEIMEMBYIOU LA PEOPQ BCH 11H0~
Z00AMY HepE3s O0HY NPAMY0, MO
AURTK HELECTLHEHER CODIBILINCIMG Y10~
W IPaNelt 6CIb ACHCAMY 83 00RO
1.I0CKOCIY.,

I1. Eciuisa, omuecewmvics 60uHs
K OpY LMY, PAI0GURY MYITH MPEIPRI~
HOLLD .10 PACHOAONCEHBL LK UMD 60~
PAIOMB, LINO UK U, NPOLOTANIR e~
PEID COOMBTHMEMAYIUER Pedpa €I
Npoxedans uepezy OOHY NPANYIO,
O AUHIN HEPECHUCHIA  COUMBILI~
CBYIOUWUTS UCMOKD BCIb ACH GMY
it QOHOT WEINK L.

PeSpa n oce meiowh mepearo Tperpammare yria odpasyiora
HICCTAYTOABHARDL €5 UDAMRIMI YDJIAME a,Vaﬂ./g’,V/;’y,y,V‘/a, a
pedpa 1t 0cd WETO%s BTNPAY0O—IICCTHYTOIbREED &, Va’ﬁ”./;",V,é"}/',
Vs Vy'a'. Ocu merors, TPOXoLs WEXh 4epesh coorsbrersylomia pei-
pa, cyTh apAIE KpardaBiwuxs pascrosnifi mesayon o, funf, yu
55 YU e, N0 KOTOPLY b TlepechRatTes cooTBhreTByIIMia METRY—
Jmuin  gpareafiwExs pascroamidl Mesxy occanu Vaf w Va'f',
Vay w VB'y', Vya n VYo', a norowy teopesa II mowers
¢ury, Gopuyrmposasa cibATiOmWENT 00pasoNs:

Ecau mue ummens 0sa xocwxs wecmuipoasnura a,Vul.S3,
Vi, Vyo w o\ VaB L, Vay',y', Vy'a, somopue pacnoo-
HCEHBE MAKUME 00PAZ0MNT, MO AUHLL KPUMMANUWLUTS PAICIMOINLLE
ey COOMBRMCMEYNUWUNY CIROPORAMU & B Bu /5, i/ U ' npit-
wadaencams 0OHOU WemKts, MO U AUNIY KPANNATUULT PAICMOL-
uid mexwcdy ocanu Vaf uw Vap, VEy uw VY, Vya uVya
MAKHCE NPUHAOACHCAMS OOHOU ULEM KT,

Hoin6euxs me olpasous Momernp OHTL (OPMYINDOCaBa
teopema I, m umm Buamyb pa Di1uxL npunbpaxs, wro 1k
reopeMis, orBbyaomis oaHa apyroil o npeERNNY ARUECTBERBOCTH,
CTAHOBATCH TORECTBCHEHMA, ecan MM 6y10MDB UIPTEY Xapanrepd-
508aTh ed octio. Urodw zoxasars reopeMu [ w 1l pocrarodro
Zokasars Teopemy 1l Bb ToMT BuiB, EAEL TOILEO UTO MW ce
dopmyamposang.

IIo npeinosomenilo CymecTsyers mpamad, xoropan mepech-
KAETTH HOZL UPHMEMD YLAOMD Aunild Eparvyafimnxs pascrognii
Mexly a a o', B u S, 7 B ;,/'; 03HATAMD Tepesd Jéuaemopz,
upbromiit a1y npsmyw ckoewo ocswo. Torga, raes rast ocn a.a'
7 J npEpagremars OZHOH M TOY Ae meTkd, cymecTsyers TakuXb
IB2 KOMILIGRCHHKT wnocia a @ d, Yt a' =aa+dd, noiocusys
we obpasiun f=a'b+dd u ¥ =a"g+d'd. Sanbuay, uro £
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v BMd/d), ' m y'(d/d") onpexddiiors (oorebrersenro olnn m
TH iR AVUE, MR Momews 38 41 ' npuBATE Gueewtopst A'(dd)
B y'(d/d"). Tarn wro Gyzews wibre o =aa+dd, B=08-+dd
V'=cy «dd lanisse mparvalimaco pascTONBiT MCHIY c00TBL1-
crayiowamy ocaMx Vaf n Vag' n 1. 4. 6yIvTh CAVENTE Ay4il
V(Vap Va3 ). V(VEy Va'y'), V(Vye Vya'). Jugiag par-
afmEYs PACTORRIN ‘wemIy 5TUMd GOCIBIHMMM CIVEATH OC!
VIV(VapVo3) ViVBy VA'y)) & 1. L; 3TE T0 6CH H 0CHOR:-
HIZ TeopeMsl M JXOX®uH coBIazaTh. YTo6H 3T0 10Kasath Mu
BRIYMCIARN'D BXD, MOIB3ysch BHIDAKEHIAMA Maa a5y, TInexse
RCErD M HANOIMM'b Va’,@’.:abVa/;’+adVa(f+ded:8, VA5 =
beViay +baVpd+deVdy w Vy'a'=caVya+ cdVyd+daVia.
HJatbe, motssyncs Qopuytoft (73) § 77, maxoiums

O, = VVaﬁ Va' g =dsa/j)d\(-——(1a+ bB),
0,=V.VEy. V8 y'=dSpyd(—bf +cy),
o =V.VyaVy'a'=dSyad(~cy +aa),

e

0 HAKOHEND

V0,0, =d*SAyd.Syad. o,
Vo,0,=d*Syad.Sapd. o,
V. d'Sasd.C4+8. 0,

0.9;=
rik 6=bcV2y +caVya+abVup, orayia u cabiyers, 9ro tpil
oca V0,0,, V0,0, V0,0, cotiagaiors, ufo Gmsesropu V0,0,,
Vo,0,, V0,0, nnaveaores 0TH YMAOKERIT OIHONO 1 TOrO Ke
GuBesTopa ¢ HA Da3INYHHA ROMIICKCHHS YOcia.

Orubrans oxso crBicTsie, BHTEKAOmee H3S NPLATHAYINX G
TEOpEMh U gHaiorayHoe mawbcTROMY CcBOMCTBY XBYyXB, OTBECEH-
HEIX® OLWOB R APYUrOMY, 4eTapepelePAHKOBS.

Ecau mw umnems 0oa pasdsunymuvins nemupepebeprura Cs
pebpary a.é’,y,d‘ w a5,y d, xomopbe pacnosoxcense marums
00pascMs, WMo namby coomsnmemeomurs wemors (a.fB) u (a'f’),
By) u (BY), (70) u (¥\8), (b.a) u (&), (2,7) u (@,7)
NEPECHEQIOMCHE RO AYHAMS, NPUHAOIEHCAUSUMS K5 00HOU U MO Hee
Wemnn, MO Kz MO JCe Wewkn NPURAOICHCUMS U AYYS Nepe-
Crvienta wecmol napst coomenmemsyouyurs wemoxs (5,0) u(4',d').



— 150 —

IIperocraBagents waraterio camomy maliTn Kakod BmAh OPHU-
METh 9Ta TeOPeMa, ecId NeTEYy GyAeMD XapakTepPE30BATh ed u(bIo.

86. Ilocmpoenic no mpems OGHMBIME AYUAME ULEMKLY UEM-
6EPMAI0 LAPMOHUUHOLO C3 HUMY.

Teopema. Ecau uepess dea ayva a w fS no ﬁomopwm nepe-
CIRKAIOMCA derb NAPb NPOTMUBONOAOHCHYLS Wwemoks (0, 0,) u (0,,0,),
(6,,6,) % (G6,0,) pazdsunymaio uemtqaepeﬁepuwca cs  peGpami
G, 0,. 0‘ npoeedem wemxy (a,3), mo déa ayua ¥ ud mepe-
CIoUEHIA 9mod nOCANOHEE €5 08YMA OCMAILHYMUY zuemmmu ueMmbl-
pepedepruxa (O, 6,) u (0, 0,) Oyoyms 1apmMoHUURO-CONPANCEH-
HuIMY AYUOMU €5 & U S.

B; cavour yhak, myert 0,,0,,0,,0,,0,, 0, CyTh OCH Ie-
1085 (0,,0,), (6,,0,), (6,,0,), (0,,0,); (5,,6,) 1 (G,,0,) serupepe-
GepHURA.

Hocrpouss cravara npﬁmmﬂ a=Vo o0, u /;’ Vo ,0, nepe-
chuenia wmerort (6,,6,) 2 (G,,0,), (6,,6,) n (0,,06) v omaqm,;.
yepess & OCh WETRA (<&, /3’), crpoum, 3a1}sm> lequ }/=Veo "
d‘- Veo,, mo woropuns merka (2.5) mepeckraerca o werkaum

0,,0,) r (6,,0,). Hoxssyscs dopuyacit (71) u yerosiamu Sea =
Se,é’uo, noayqaem:

Vay =—eSao,,Vya =eSpo,,

Vad = —sSao,, Vg = Vg0,
Vuy Vad _Sag. Sap,

@y =35 a5~ e Sho. -

Ho a="Vp,0, = V.Vu,0, V0,0, = 0,50,0,06,— 0,80,06,6,
cabposarempuo Sao, =SaVe,g, ==SG'O'GSGO'(7 '

ITozo6EaMT Fe odpasom S,é’o =—286,0,0, 86 0,0,,800, =
—86,0,0,50,6,0,, S50, =50,6,0,50,0,0,,

R
(agyd) =

YT0 H TpEﬁOBaﬂOCB JOBA3NTH,
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lIperprAsmMad TCOPENA AACTH HAMB BOSMOEHOCTH MO TPEND
RAHEEIND 1y9aNB 0,7 METEX HOCTPOHETH IYYH d rapMoumIHO-
conpameHRH# ¢B Y oraocnTersEe o m AS. HymEO T0IBKO HO-
crpouTs veTupepedeprEE® (0),0,,0,,0,) TaEb, 9T00N xBb mpoTH-
BONOJIOWBHA MeTkA (7,,0,) & (0,,0,) OpoXogmia 6L 4epesd AYYE
a, x8l nporusyiemamis wWwertEm (0,C,) u (G,0,) epest Ayys 4, B
HaROHEND WETK4 (0),0,) Yepess y; Torka mmepechienmie mMeTRH,
Kb ROTODUE NDHBANNERATH AYIE @.53,7 CO LICTKOH (0,0,) @ 1aers
HaMb mCEoME# ayub d. :

Jdyes &' rapMongumO-cOUPAREBRRE ¢b & W/ OTROCHTENLHO
/ Xe®mETH RA LrIwEIpomib. oupeakizemoMtn xywaMn af,y.
TakeMt 05pa3oMt upesbRIyllee DOCTPOEHie JaeTh HAMT CPEACTBO
oo Tpexd 00pasyoluaMb NATHHAIDOEIA NOCTPOHTH YETBEPTYW.
HozofauMb e 06pasoMd NOCTPOEMB HATYIO OGPasVOMyio &
TaPMOBWYR(-CONPATENEYI0 b S oTROCHTENsHO ¥ I d. 3arbus
NOCTPORMD INECTYIO, CeIbMYI ¥ BOOOME KAKOE YFoii0 WHACIO
00pasyiomaXs NUIAAIPOHIA.

Wraxs, ywba crpomrs npamMyio Jmmil0, mpaMmoif yroas n
ampio0 gparvafmaro pascToania MemEAy ABYMA NPAMHMH, MOEEMB
DOCTPORTh IWAMHADOHAS, KOTODHH IOPOXOAETH Yepes3d TPH IIPO-
A3BOJbRO BHODAHEHXTS JYy%3 IMETEA.

87. Hposxmuenma u nepcnesmusntin wemrxu. Jpb merenm
6yZeMT HA3WBATh IPO3ETACHNME, ecim oAb OTHECeEW O1HA KD
apyrofi TarmMb 00pa3oNMB. UTO AH'ADPMOHAYECKOE OTHOMEHie e~
THpEXH, IPOE3BOJLHO B3ETHXG, 91eMeaTOBh OJHOH paBEAeTcE aH-
TapMOHHYECKOMY OTHOWIEHII0 COOTBETCTBYIILEXT YETHDEXH DAe-
MEHATOBB ApYyroi. )

Hss proro ompexbremia cabxryers.

I. Ecaz »b 18yX® weTEaxs O=ac+bf u 0’ =ad'+3f
0yAeMs cTrTaTh cooTebrCTByIOMENE JYiH O B O, onpexbizeMue
oiBo#f mapo#t umcens a u b, TO meTkW O U O GYAYI'> IPOBE-
TABHH, DOTOMY 4TO GHTADMOHOYECEOE OTHOMICHIe EaLEx® Jul0
9eTHpexXb aygeht

0, =aa+bp, o,=aa+8p 0,=a&+b3 0 ,=aa+bp

nepnof IMETEHd,

a ba.—b| a, , bJ—bl N
00,00 )=-" : 10
(\ 19,05¢ 4) a,b,—~ba, a,b,—b,a, ( 8)
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6yZeTds PABHATLCA AUCADMOBUIUECEOMY OTHNIICDIO cooTsbrerByo-
IUXP AyqCit

! ! ! ' '
0/=0,d'+bp,0,=a,a'+0,f, 0, =aa'+bS,0,'=ad +bf

Bropoii (cM. § 83).

II. Taxy RaED DO JAHEWWT TPCMT 2YYLMT WETKE, O,,0,.0,
a am‘apuoauqecnomy OTROUIEHI0 EXB KB JETBEPTOMY JAYYY O
(0,0,0,0,), Iyun O, Mowers GRTH mocTpoens (cM. § 80), 10
TPR papi CoOTBBTCTBYIOMAXD PAEMEHTOBT BuoaEb onperbidors
NPO3ETHRAYVIC BABACHUMOLTh JIBYXB UILTOKb.

HI. Aeb wmerem, uposxrasaua Tperhell, TPOIKTABHER MERAY
coloit.

IV. Tlapasseannmyus Ay9amd O1E0fl WiT DPOAKTABENKXD me-
TORE CCOTRETCTRYIOTE mapairieybmsle Jyum Apyrofi. .

V. Jdyvams wepeo#f merTEE, EKOTOpHE CcIy®arb o06pasymw-
mMuME EaKoro 1@6o nmiauaponia, o eTopod merkd Oyavre co-
orpbrcTBOBAT, AYUH, KOTODHCE TaREkE JAEWATH NA OIROND W
TOM% i€ HaagHipoust, TARB YTO KamIOMV IEIHNIpOuIy meppoft
meriH  6yieT® cooTBBTCTBOBATE IEJAUHAPOHALE BTOPON WIeTKu.
UeTHpeMr rapyvonndeckdM® AvYadMb neprof werkd OyIVTH CO-
OTBETCTROBATL YeTRpPe TrapMOHHYCCKEXD JAydYa BTOPOH.

Teopema 1. Awnipanonuvecnoe ommuowenic vemwupers ayied
WEMNY, PABHACICA AHIAP MOHUNECKOMY OMHOUMENTI NEMUPEXs AU~
MU X PAMUGUULAL0 PAICMORNLA MEANCTY IMUMU AYUAMU U NPOU3-
80.16HO 83AMBIME AYUCME RPOCHPANCIMEA.

Bp caMoms pbat amrapmomuueckin orBomenia ayyed
o, =aa+bp, 0,=aa+bp, 0,=aa+bp, o,=a0+bf

B Jnrii pparsafimoxs pascroamif Memly HuME HE OCbIO €, IEH-
Hill, EOTOPHA CIyEATE 0CAMU 2Ja OWBEETOPOBD Vo e=a 0 +b A
Vo e=a,a +b2/3 Voe=a,ad'+bp, Vo= a a +bﬁ' rah
a’=-Vare 7 g =Vpe, oupeabﬂam’rca oxmof m Toi me popuyaoit
(108).

Orcona cabivers:

I. Crpos amaig RpaTvaiimaxs paacToaniﬁ MeHIy OChIo &
W IY9AVE MeTEd O, MW DOAYYAMB LIETEY O’ CB OChIO €, EOTO-
pas 6yIeTs MpOIKTHBNA meETk 0, ecan coorntrcmyzo'nann
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JIy9aMO WETOR® O &m O OVIeMD cumTaTsh aydqy, uepechramiicca
101b UPIMHNME yraoMdv. J8b NpoapTHBEN: L(ETEH, OTHECEHBLI
018a8 KB Apyro# TakmyM® 00pasoms, uro coorsbrcrByMOmie Ayyum
EXD TepecbranTes 101h NPAMHMG YrIOMB HAB0BEMD DA3RO-
HMEAHO - NepCHeRTARAR YA,

II. b oposurmeams mersn OyIyTh pPa3HOEMEHRO - mep-
CHERTUBUHW, €CIE TPH Oaps cooTBBTCrBylomEx® Ayded OVIyTE
nepechsarscad moxs opsumum yraamm. (Cy. cabicersie 1I ocsos-
Haro ompexbaenia).

ABb 1werEn 0 n 0', BT KOTOPHXB Kamjad DA3HOMMEHHO-
OEePCUCKTUBHA CB 0RO B Toll e ImeTeo¥ @, GvIEMB HA3HBATH
0JHOAMenBO-vepcoerTEBaRMT.  CoorsbreTByomie AyYH IMETOKD
0 7 ' nepechbrawThs OIREBE I TOTH Ke IYYL WETRE O, EOTOpuil
Oyzerd anmielt kparvafimaro pascroamis Memxy HaMa. Hraks,
AUMIU  KLAMAAUHUAI0  PAICTOANIA MEHCOY  COOMBIBICMEYIOULUMNY
AYaMY OBYLS  O0HOUMENIO-REPCHERMUBHNTE UEMOKS O0PAIYIOMS
wemeys.

JApb oxnomyenno- nepeneRTHBEMXH werin aMBOTE 0IBOB
cocyrBennmit areMeBTs —Jayub, 10 koropony omd mepechrarorcs.

Teopena 11, Feau dem nposkmuensis wemnw O % O uMi-
w0ms Coedunennsili 001yl Y, MO OUIb O0HOU MEHNG-NEPCTER MUBHDL.

Bw camows xbab, nyers @, ayus mepechuenis merors
U | O, €CTh coenunenﬂmﬁ Iy9 W NyCTh AY9aN% £ m y mer-
Ea o mmsﬁmrmmn ayse 8wy wmerka O Hochomn,
JI\‘I[K VA5 u V'W' B UPOBCAEND 4ePe3D naxe sietry 0. Os-

navag uepess ¢ AFYh WeTEH O, nepectmarounﬁ @ 001B UPAMNNS
yriowb, OTHeCeM® MeETEm O H o' BB O Takb, YTOSH AyyaNs
e, VL. T’"/ / meTku (¢ (onTBtTCTBOBaw BB mem% 0 ayv" a,ﬁ Vs
a BB mewb ¢'—ayun & 8,y'. Tags Raks aysu R,y m a5,
epechkaors NOLL NPAMHMB  VLAOMB coorgETCTEOREO lelm
&, Va5, Vvv TO mMerka ¢ 6y,1e1"b Pa3HORMEHHO- HePCIERTABHA
EakBs CO meq'noﬁ 0, Tars 1 co werxoit o' (crbgersie II, Teo-
pexa I), a C./IUIOBaT(’JIbHO wersy O & ©' GyiyTs OXROEMEHHO-
HEePCHeKTABHE.

MNzp aroit Teopemw m onpexbaeris o01HOHMNEHHO-HEpClER-
THBHHXD METOEDL clbayers:

Ecau dsn nposxmususd wemuu umnmioms coedunennsil s.1e-
MERMT, MO AUNIUL KPAMNQUIWUTS PAICMOANIE, MeHOY COMMERIN-
CIMEYIMYUMYL YUY 0GPpAZYIOMS wWemxy,
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88, Kompysnuia, anaiouwinas KONYCYy 6mopaid NopAcKa.
Korza b mposgrmeanA IMeTEu 0 B O’ COCJEHEHHATO DACMEHTA
mge aykoTH, TO IWHIE aparqaﬁmaro pascroania MeEJy cOOTBET-
crpyomaMn aysamm ofpasywrs Qopuy Goxbe cIomEYIHO Hemelnm
neTEa. JTa COBOKYIHOCTh HPEICTABIZETH KOHIPYSHLII0, HOTOMY-
4TO RaRAOMY Jyuy & TR O coorsBrersyeTs OXEET BIOJHE
onperbaenanit ayus o meTmo . Bnomﬂs onpen%neanaa b 433:0F:
Eparyafliaro pascrosmis MemIy ¢ uw «'; HOJOEeRie Re Jay4a o
MeTRE O 3aBECATD 0T ABYXh HapaMeTposs. KoBrpyssnmia sra
o6iazaers mETepecHmME CBoficTBamm. [lepesmcamus mbrROTOpHIE
W3b HEXH, MpryeMt He GyleTs OCTANABIABATHCA HA N0JIPOGHOMB
EXD B3YYeBin m jorasarerncrsh.

Besras merka mepechEaerca ¢b EORTpYSHmiel, s000me ro-
BOD4, DO JIBYMB JyYaMB.

Bet ayum RoBrpysENia mapalreXbHH OGPa3yIOUIAMD KOHYCA
BTOP&ro HOPAIKS. ’

Jydn GesgoBevHo GIWskie Kb EaROMY HAEGYIb Jy4y O EOH-
rpysENiE 00pasylorh mMETEY, KOTOPY MOEHO Ha3sars IMETEON
EacaTelbHON KB KOHIPYDBIIA BIOJb Jyda O.

CosokymnocTs ocelt EacaTelbBRXE IETOED 00pa3yers EOH-
TpY9BENi0 TAROro e THOA.

Jarke, MH MOmeM’P NPOBECTE MNOIHYI0 AaBAIOril0 MEEIY
cBOHCTBAMY KOHYCA BTOPAro HDOPAIEA 7 cBOiicTBAME BOHTPYVIRINIE.
IIpr aroM® ofpasyiomuMsb EOHYCa GyiyTs coorbrcrBoBaTh Jyusm
KOATPYOEBIiH, MIOCEOCTIMD, KACATEIbHHIMB EH EOHYCY,~—UIETER
EacaTeAbHEd EB EOHrpyssminm. Yrameuws BExoropHa m3% 5TEXB
csoficTs B,

Oare ayueit soossd omperbasiors komrpysmnio. IIo nare
XAy9aMB ROHFPYSHOId MomeTh OHTb DOCTPOCHA AHAIOTHIHO TOMY,
E4RD 00 HATH 00Da3yOm{EMB CTPOUTCS EKORYCH BTOPAro MOPSIKA.

Teopen’t Ilacrazs G6yrers coorbrersopars cabaywomas:

Ecau M 603vMeMs weCmb AYuer KOMIPYINUIY 65 KAKOMS
HuOYos onpedmiennoms nopidkn, O, ,0,,0,,0,,0,,0,, 3GMBME no-
CIMPOUMS MUHIY EPOMNQTUUTS PAICORNIA: T, meaucdy O, u O,,7,
Meancdy O, u O,,... u =, Mewdy O, « G,, Mo AuNiU KPAMQU-
WULTs PAscmoanil Mewcdy NPOMUBOLCHCQULUMY AYHaAMY: T, U T,
T, T, T, u T, Oylyms nepecrramv n0ods NPAMUMG YLIOME
OKY w my e BPAMYL.
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W3t 970l TEOPEMH BHTERAETH PAAD HHETEPECENXH crbg-
crsi. He ocrapasiusagce Ba ThxB, EOTOPHA BROIEE amazo-
regEN ¢o cabjersiane m3w Teopemur Ilackars, Mu orubrmms
sxbes cabayomee.

Npezcrapays ce6h kakyio HR6Yis auAil () BB UPOCTDAH-
creb. Jysm xomrpysmnim, uepechbraouie aunio, 006pasyors,
ouesd1Ho, mbroropyl Jampedyaryio nosepxeocts (S). Taes Ears
Bb Opeibuxywet 1opent ayun 0,,6,,0,,0,,0,,0, MOryTs GHTH
KALEME YrojHO JYYaM# KOBIPYSHIiM, TO MH MOKEND LPEEATH
33 HEXD Eakia A0 mecrs 06pas3youruxs moBepxsoctH (S).

Mrars, ecim MM Bo3bMeMT Eakia JIm00 mecTb 06pasyio-
IuXs O,,...0, mopepxsoctE (S), To 91 ofpasynmia. ofrazaors
CBOHCTBOMB, EOTOPOE BHPARAETCA UpeABAAyined Teopemoi.

Beabacrsie neonpeakrennoctn xpnrot (s) nosepxmocTelt (S),
0013Ja0MEXb ITEMS CBORCTBOME CYmeCTBYETD GC3YNCIEHROE MHO-
mecTBo. MORHO DOEA3aTh, YTO KB YHCIY BXD NPUHALIEFATD
HBROTOpad arreGpadmyeckas IOBEPXBOCTH INECTAr0 HOPAAEA (Ta-
Ead IOBEPXROCTb MOIYYATCHA, eciu OyIeMt CTPOETh AWHIE KpaT-
waffmnexs pascroamiii Mespay coorsbrereyommmm Ayyamm JBYXB
OPOSETUBHHX'S WHIFHIPOWAORE) & Takme HOBEPXHOCTH BTOPAro
nopajka IpRYyeMh AYIR O,,...0, FOMKBH OHTH 00PasyIOIIEMH OX-
HOrO W TOTO iKe POJA.

Poxs apanornnyio MEEIAYECEANT DIOCEOCTSM EOHYCA ATDPA-
0TH IBE merxs, KOTODHE ME MOMEMB RasBaTh NAKIRYECERMIY
mersamu. Orvbrans saber cabayiomis coftcTBa HERIHYECKUX'D
METOES.

I. Ilo Tpems ZaBEEMT AyYaMT KCHIDYSHINIH, He NpAHARIE-
wamaxs oppod wmerkd, uw pamnofl ymsamgeckod meTEd MoKkEO
HOCTPOZTH KOHMPYIHMIM.

I1. Ecxm mposezems karyio HuOyAb meTEy u ouperbramMs
ayse @' w @'; ¢ m 6", mo EoTOpuMT 0Ba nepechraercs B
ABYMS UHERAAYECENMEU INETEAMHE ¥ CB EOHrpysamjefi coorsbr-
CTBEHND, TO EOMIAERCHMH yroas memjy ¢ u Q' 6yzers pan-
BATHCA EOMOICKCHOMY yray Memiy ¢ = o'

[11. IIposezeMs uepesw Kakie HmGyIp TPR AyYa KEOHCPYSH-
nia ¢",0”,0" 18b merse (0',6¥) » (0",0") m ounpexrbamm® mHepe-
ckueniz o' ¥ Q0" EXb C€b OAHOH F3b IWEIUYECEEXB LETOKB.
Ecam ww, me nswbass aygedl ¢' n 0", Gyrens asurarh Iyys O
TAEB, YTOGH OHB BCETJA NPUHAJIE&EAID EKOHTDYDHNIE, TO JVYR
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o' u 0" Tarwk Gyayrs umepexbwartbea mo muRAngeckodt merwdk,
YT0 KOMUOJCKCARWE Yroit memiy O m Q7 Oyiers oCrasaTsca
HOCTOIBERIMT.,

9T CcBOfICTBA ABIFIOTCA PEBYABTATOM® IPAIOKCHIA He TOIb-
zo TeopeMu § 84, HO u Teopemn § 82, n60 Bb HEX® uAeTH ybao
0 KOMIICECHWX'S Yyriaxb. Mu npaserw nx® 3abce 1aa Toro,
yTO0M WORa3aTh, 4TO CBOACTBAMM KOHTPYSAIIA ME MOEKCMTE BOC-
IOARSOBATECA JAA EOKABATEARCTBA SaKOHA {CCOMIATHBHOCTH VM-
HOEeHi# Bep30POBDL-NAKBATCPHIORORD, no0x00H0 TOMY, Kakp Ha-
milton (Elements, §§ 269 w 270) mnoas3yercs analorHYERME
¢BOHCTBAME EOHYCA BTODAro MOPSAK3 144 XOKA3aTeibCTBA 3aE0LA
aCCOLJATABIOCTH YMIOOFECERHIA Tep30PORE-KBATEPIOHOBD,

Teopevams TOro naparpapa MR 3aKOHYAMT OPHIOKEHIS 00-
medi teopenm § 84. Mur pymacyn, wro JOCTarouyno BHACHBAI
xapakTeps THXB Teopei’s, BbL KOTODHS NpPeodpasywOTCa METOLOMB
nepeRecenis TEOpeMH NPOIRTHBAOHE TeoMerpim CBH3EH, & HOTOMY
MH ue GyZeMD BXOAETH B% AalbEbi#mia nmozpobumocra oTncca-
TeIBHO TOro npeoGpasosania- amnefigararo npocrpascTsa, Eb KO-
TOPOMY UDPABOASTD MACH NpPCUBRAYIIS macabropamis u RoTopoe
coorebrereyers aauefiROMY npeodpasoBanio OXBOPOIELXE EOMMI-
JCKCBEIXD ROODAEBATS OpANOH; LT BTONY NpPeoOpasoBARII ML
npeinoraraeNs ene BepHYThCA BIocIbiersid.

89. Ilpamoaunesinoe, mniockoe u cghepurecroe Mror006pasis
Ousexmoposs. PascyuoTpaMT Temepb BH Rakisl MEOrooGpasia Ousex-
TOPOBD npeofpasylorea NpsMag U I1LIOCKOCTH, He OPOXOAANis
Yepesl FaYa’r0 KOOPANEATE, K. cfepa ch» HERTPOMT BT Hadarh
EOOD XiHHATH

IIpawas ammia onmperbascrca ypasmemisma:

r=a+at, y=b+0't z=c+c't, (109

BB KOTOPHXD ¢,b,C CYTh ROOPAADATH Kaxoil mAOYIs TOYEM npa-
Mo#t, a',l',¢' mpoernin BeETOpa, DApaLIEALHATO IPAMOT, B ¢ nepe-
wbampit wapamerps. Kcrg 038auNMD  4epe3d & BeRTOP®
ai+bj+ck, yepess S-—-Bexrops a'i+bj+c'k m vepess O—Bpek-
TOPS Zi-+ yj+ 2k, BB ROBOB KorToparo mHaxomuTca nepenbrEnas
To4Ra upayvolf, To Bch Tpm ypaBReRin MI MOmENT COeIHONTEH
BB OJHO:

0=+ /. (110)
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Ecim wmeia ab,c,a'\l,c ¢, x,y,2 crbraores goMmIckcaLym,
10 vpaBuerid (109) mia sEsmpaxesrmoe uyMt yp. (110) ompexb-
215 BbEOTOpOe— IpaMOaEReiAoe—MHOr006pasie; MEH HOAYYEMB
BCh ero G(mBERTOPH, €CIM KOMNICRCHOMY Yueay ¢ GyICTH A&BATH
Bebsosmomuna smavenis. Horma Pu u I3 roneusH mocm au g
He mapalielsBH, TO BABTH, onpelbisenue GuBeETOpAMHE MHOTO-
ob6pasia 0o0pasyiorh N0 namedl TePMEHOJOTIE TPEXWIEnBYIO ABY-
ocnylo rpyaay, & HDOTOMY XOEa3arTeibcTeo BBEOTODHXT I4%
cBoitcTes MEOrOOODA3id, KOTOPHS Mu ceflyach mepevyucamMs, MK
zangys BB cibrywomeit riand, nocduiennoit TeopiE Tpynus.

I. Ocu Gmsckroposs o oGpasywTs wersy (Q), Upa uews
EQRING Jy9h WETEE CAYEHUTE OCHI OZHOTO U TOJBKO OZHOrO
¢ompexTopa. Mcrawdenie cocraBaseTs TOABEO och £, CIYRAmAag
ocbl0 0esYHCIENHaro MHEOKecTBa GHBCKTODORH, ¥ KOTODHXD TJIaB-
HEIE BeKTOPH O€3KOREYHO BeJAKM, a napaMerps AMBIOTH nelh-
BO3MOBHME 3HEYenis.

11. DrBerTODH, OCH EOTOPHXT napaxierbns ocn S, aubioth
Ge3k0HEYRO 60XbmMOR napaxerps 7 6e3E0HeIHO GOAbINOH riasnui
BEETOP'B. '

III. Oca 6mBeETOpPOBE Cb 01HUMD H THNT Fe UapaMeTpoNs®
06pasyTs runepionnueckift mapafo.nomis, y KOTOPAro NIPOUdLy-
JHlia  04ROrO pola npasajiexars uered (o), a ipyraro --
uetes ¢b ocvo B. Beb napalorosin UDPOXOZATH ¥epe3r oCh
B m ocy merkn (0). Jas mbrotoparo nmapaxerpa mapa6oJouis.
pacoazaercd Ha 185 uJoCROCTY: oxnA HmepOeRXRMAVIAPHA oCu S,
4 Jpyras HpPOXOAETE Yepesds 3Ty 0Ch.

1V. Ecaz 3a Toyey upasefesia L1 Kamjiare OHBEETODPA
BOSHMEM® TOYEY mepechyemid ero ocg Cb 0ChI0 WETEH, TO KOHUH
I'IABRHIXG BeETODOBH OyAyTh Je®AaTh BB IIOCKOCTE HAPANIEIb-
HOH ocuus B u wersa (O).

ITaocrocts ompexbaserca uam TpeMa ypaBHCHiSMA:
T=qa-+a'u-+a'v
y=b+bu+b"v (111)

z=c+cu+c'y,

BB EOTOPHXH® a@,0,c ¢yTh R0OOpAZNATH Rakod HuUOGy s TOYRA NIO-
crocta, &'b'c’;a”,f",c’ nposrmin XBYX® BERTOPOBS UADAIA Tb-
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BHXP IJIOCEOCTH, &% § v ucpenbHENe DapaMeTpH, ypaBHeHiaMn,
EOTODHA MH MOXEMT COeJUBHTL BB OIHO

O=a+pu+yu, (112)

NOIOREBS O=2xi-+yj+2k, a=ai+bj+ck, B=di+bj+ch,
y=a"i+4"j+c"k, wau me ofHAME ypapHeRmiaMb BEAA:

Az+By+Cz+ D=0, (113)

Korza ab,c,.. A,B,C,Dx,y,z CragosaTca KOMILIEKCHRMH,
yp. (112) maa srpmBazedTEna exy yp. (111) omperbists nbwo-
Topoe MEOrooGpasie GuBeKTOPOBB—ILIOCKOE MEOroodpasie. I3n
yp. (113) npsMo BEIRO, 4TO MHOr000pas3ie eCTs COBOKYUIHOCTH
GHBEETOPOBE, EOTOPHe NpodkTmpyioTca ma och (4,B,C) oxmmus
B Thub me OHBERTOpOMB Cb TEE30DOML:

b
vA'+ B+ (0"

To me ruxmo m m3d yp. (112), nbo yusomess ero ma VLA,
WOIYIEME Yp.: -

S@ V/J’}’ = Sa/jy’

EOTOPOE IORASHBAETH, UTO NpoaELin BchX® CHUBEETODOBE O Ha
ocs V3v oxmmarosw. Ilpumonsuss cpofictBa HposBnin Guses-
Topa Ra och [cM. § 63] aerxo BE1bTH, uTO UPOSENiA IIABEHXB
BEETOPORT (EBEETOPOB: MHOraoGpasis ma mampasiemie VAy Oy-
IyTH OIMHAROBH M 4r0 OCH OURERTODOBH OXHOTO H TOIO Ke
napauerpa OVAYTH JIy4auy KOHTDYSHUIE XBYXD JunelBRXE KOM-
ILIEECOBE.

Codepa paziyca R c¢3 menTpous BB Hayard KOODIHHATS
uMBeTs CBOEMB ypaBHeHieM® ‘

x'+?]2+z'=R’.

Ecxe R cabiaerca KOMIOIEECHEIMB, TO EOODIWHATH BCARArO
GuBekTOpA, TeH30PB Rotoparo ects BR=R -+wR,, 6y1yTs yioBIe-
TBOPATs B3TOMY ypasmerio, Tasuws o6pasoMD, MEeTOfOMD uepe-
BeceHid cepa upeodpasyrorTcea Bb MoorooSpasie G@BeKTOPOBS, Y
EOTODHXD TeH30DH OIMBAKOBH, & OCAMH MOCYTH CIyEDTh BCh-
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BO3MOKHET NPAMHS NPOCTPaECTBA. BB uacrmows caydab, roria
R =1, 6upertops unorooGpasia ofpararcd BH BEHTH NapaMerpa
ByAt. Ho BumT® mnapamerpa BYss Bumoart onperkaserca ero
ocbl0 m ed Hampasiemiems. Ilostomy, ecim mnpamyo, EoTopolt
MH OpRIECHBAEMD onpeibreHmoe Banpasiemie, HA30BEMB OCHIO,
a coBOKyunHoCTs BCEXE ocefi—oCeBHMB UPOCTPAHCTBOMB, TO Gy-
ZeMT mufeM® TaEyw TeopeMy:

Memodoms nepenecenia cghepa npeofpasyemces 63 o0cesoe
RPOCMPAHCINEO; 1EOMEMPIA  CPHeput 65 1LOMEMPLD  0CE8A10 NPO-
CMPArCMea.

Saxbravs, 4T0 Me®1y IuHefiYaTHMB IPOCTPAHCTBOME, B
EOTOpOe, Kak® GHIO MOEa3aHO0, Ipeolpasyercda CBE3EA, KOUZa MH
GyJeMB 9dCAS Z,Y,2 CINTATH EOMOJEKCEHNMA OJHODOAHHMY EOOPAH-
HaTaM{ 1y44, H OCEBHMB IPOCTPAHCTBOMB, BB ROTOPOE npeolpa-
gyerca cfepa paiiyca eluHHIA, CymecTsyers Hbkoropoe pasim-
gie. Bp amrefivaToMs mnpocrparcrsl Eamjas npavas cCAYRBTH
00xums OTIBIBEHNMD BIEMEHTOMD HpOCTpaHcTRAa, B ocesoMb &Ee
OpOCTPaHCTBh Ea®Iad OPAMAE Hecems 08Q saemewma, orTshua-
ie ABYMP BAOpaBieHIZMB, KOTOPHA MORHO HDHONCATH BTOH
upaMoit.

Wst namuaxs mscabaomamiit 8 § 82 xerxo Gyzers Baxbrs,
yro 0oapmOMY RPYry cdepm 6yaers oT1BbYaTE OCH DpREaile-
mamia opuoit m rto#t e merkd; xammb ayrn, coexmmaome# x8b
TOYEE CPepH,—EOMDICECHME yroxs Memay ocamm, cdepa-
YeCKOMY YIAY—KOMILICECHEIE yroas memgy ocamm merTokb. Coe-
PUIECKOMY TPEYrOAbHEKY OYAeTH: cooTBBTCTBOBATE COBORYHHOCTH
TpeXd ocell ® TpeX’h, IPOXOIAMHEXD Yepess HAXH, IMETOKS, HIH,
ecan GyXens WETEH XAPAKTEPASOBATL EXB OCIMH, COBORYNHOCTh
mecta ocefl, KOTOpHA, nepechrascs Memxy coloH, 06pa3yoTh
INECTHYrOJbHAKS Ch IPAMEMEA yriaMm. MemIy YacTIME TAKOTO
mMeCTaAyroAsHAKS JONMHE CYMECTBOBATS COOTHONIEH(S aHAXOrAd-
BHA ¢QopuylaMd cpepuyccrolt TpmromoMmerpim.

90. Lpeobpasosanie 1eomempiu c@epuiecraro mpeyrossnuns
63 1EOMEMPIN KOCALO WECMUYIOIHUKG C5 NPAMBMY Yriamy. B
cavoxs abab osmaumMB Wepess a=a,+waq,, b=0 +wb,
C=C,+@C,, EOMILICECHHE YIIH Mealy Tpemd OCHME a5 H ¥
m gepess A=A ,+wA,, B=B +wB,, (=C, -+6C, kouMniek-
CHHe YUIH Mex®ay ocsun Vya w Vaps, Vapgu VY, VgynVya.
Yrau a,b,c 6yAyTH cOOTBETCTBOBATL CTOPOHAMB Ccdepauecraro
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TPeyYronsnERa, & yram A,B,C--yriaws TpeyroJbEMEA, HAL,
togube, CropoEaM®  DOAEPHATO TPeyroapEnka. Tarkk KAk
Ta=Tp=Ty=1, 10

Sﬁ}/ =-—c8a, SyB8~—csh, Sof=—csc,
TVRy = sna, TVya= snb,TVaS= snc,

w notoMy dopuysa (74): SVya Vap = —SyaSag +a’Spy
OPEMCTD BUAD

csa =csh ¢cse — snb sne csA .

Usw arott dopuvaul amazoruvaoit ocnosmol Qopuyat cde-
paaecsoil TpuronoMerpid, mOBATEO, MOryTH OHTH BHBEICUN X
Apyris opMYIR aBaloruYHME QOpMYIAMT TDECOBOMETpIM.

Passepaysp ee, mubent

csa, =csh, esc, —snb, snc,cs4,,
b sna,=b, (snb,csc, -+ csh snc,cs4,)
¢, (csb sne, + snbocs'cu csA,)
— A, snb snc,cs4,.

Dusezens eue oxay ¢opuyay, KoTopas BaNb ceffvact no-
gatobured. Osdavas ROMIAERCHBC YLAW Mewxy ocasn a.f,y,
B 0CHMU OPOTHBOIEKAINAXD IGETOKD Yepesd I,m,n H3h PABEHCTHH

Sopy=SVas.y=8Vyal=SVBya
HOJY98eMD
' snc.csn = snb.csm = sna.csl. (114)

Tars Baxt® cdepmuecromy yray coorsbrcrByers Komumiek-
CENH yroas MEMAY OCAME INETOED, TO BAUMBO NePHEHIUR/iAsp-
BEIMB AyraMs OyayTd cooTBETCTBOBATH B3aHMHO nepOeNiBEYIAD-
HHA JeTEd, OCH KOTOPHXE UepechyajoTCs LOXbh UPANHYE YLA0Mb.
9ro sanbyamie mo3soideTs BaMB ualirm reopemy, coorhr-
cTByOIylo oiementapBof Teopemd  cdepugeckoll TpHEromO-
merpis: BHCOTH TpeyronkEmra nepcchrajores vp or1molf rourh.
Jrofi Teopent goamma cooTnbTCTBOBATL TAKAA! IWETEH, NMPOXO-
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Aaniig vepess ocy .5,y U NEPUEHAREYIADHHA B OPOTHBOMO-
JOXHHMD METEaMB, OYAYTH amBrp ofmilt 1yws.

Oca a,8,7, VBy, Vya, Vag o06pasywrs MeCTEYrOAHEED
¢k npausvm yriamg. (OCE IMETOEH, KOTOPHE HepUeHIBEYASPHH
E5 metkaMs VAy, Vya, VaB n mpoxopsTs uepest NPOTEEONO-
I0OEHHA OTUMS METEAMS IYIR o.f,) CyTh 1BEiA EpaTIafmuxs pas-
CTOAHi#f Me®Iy HOPOTHBONONOXHKMH CTODOBAME BTOr0 MIECTH-
yrOABEHEQ, & DOTOMY OpEelBbHAYIIad TeopeMa MOmeTs OHTh (op-
MYIEPOBaHa elme TAKMMB 06pasoMb: JHHIM EpPAaTYaffmaxs® pas-
CTOZBi# MeFEAy UPOTHBOJERAIEME CTOPOHAME IMECTHYIOIBHAKE
Ch NPEMEMA yriaMm ODepecBRawTs OFEY ¥ TyEe TPAMYI NOAT
IPSMEMT YLIOMB. OTY TeOpeMY MH MOZeMb Z0Eas3aTs crbiyio-
maMs o6pazoms. PopMyasa (71) zaers HAMD TPA PABEHCTBA!

VaVgy = ySap—B6Sya,
VA IV;}/a =aSgy—ySag,
VyVag=pSya—aSgy,

CEJaJHBAS EOTOPHE, HOJYIdMB:

VaVBy+ViVia+VyVap=0. (115)

JTO0 PpaBeHCTBO M JIOKARKEBAETH TEOpeMY: Tpu OGHBEETODA
VaVB8y, VBV ya, Vi Va psanuuo YEEITORAOTCE, CIBL0BaTE NS~
HO EXB 0CH, EOTOPHSE, 09YeBHIHO, CyTh JHHIA EpaTialfmmxs pas-
CTOSHIE Me&Ly LPOTEBONOIOEEKIME CTODPOH4MHE MECTAYTOABHEES,
Bch nepechramoTs OXHY E Ty He OPAMY mOXB HPAMEMB yrIOMB.
IIpexsuxymee pasencrso, rotopoe myubers mbcro, EagosH 6H HE
6uam a,f,y, Aaerh vaub Gorbe TOro, 9T0 BHPAXAETH TEOPEMa,
OHO Ja€T®H HAMT TEH30DH TPEXH OGuBEETOPOBE, KROTOPHe, EMbA
CBOEME OCAMA J@BiH EpaTYafmAx® pascrogHilf, BIAEMHO yHHEY-
TOHKAIOTCS:

TVaVpy=TaTST ysnasnl,
TVpVya=TalpTysnbsnm,
TVyVap=TaTBTysncsnn.

Ho, yMBozuB® B3amMAO yHHYTOEAKmiecs OEBEKTODH EHa

OXHO H TO Xe ¥ECIO, NOAYyIAMD GHBEETOPH, KOTOpPRE Tarxe Oy-
IYTH BSAUMHO YHAUTOXKATECH, & MOOTOMY, eCIH MH YMHOEEMSD
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6usesropu VaVgy, VAVya, VyVaps sa (s: TaTSTy sna csl)
7 BocmoxssyeMca Qopuyaamm (114), TO TOAYIAME CAYIYIOUYIO
Teopexny.

Tpu Gusexmope, OCAMU KOMOPWME CAYNCAME AUNIY KpAM-
UGUMUTS PAICIOAHIY  MENHCOY MPOMUBONOLONCHIMY  CMOPONAMY
WECMUYLOMBHUKE Co NPAMUMY YIIAMY U MEHIOPLL KOMOPHLE CO-
omsnmcemeenno cymv Stgl, stgm, stgn, 10n S COBEPWIENHO NPOU3I-
BOADHOE KOMNACKCHOE WUCAO U [, M, T KOMNACKCHBE YLAY MENCOY
COOMBILMCMBYIOUUMY  NPOMUSONOIOHCHUMY,  CIOPOHAMY UECU-
YIOIHUKA, CAQIAACE, B3AUMNO YHUNIRONCAIWMCA.

91. Mevanura Oucexmopa u cucmemn Ousexmoposs. O0mad
TeopeMa, PopMyIHpOBaHBAA HaMH BB § 61, BechMa ecTecTBeHHO
upEBoZETH EB MexammkB Ousegropa. I[oBATHO, 410, HeJas COXpa-
HETH AHAIOTiI0 ¢H MeXaBEEON TOYEE, MH JOMEEH Ha3BaTh CRO-
PocTE GEBEETODa O, EOODAHHATH EOTODAro Z,y,# CyTh HBEO-
TOpHS (YHENiA BpeMean—BEIIECTBEeRHAro nepembEmaro f, uIm
KOMILIeECHAro mepeMBrHAr0 f =4, + ¢, , 6uBekrops L, mMbomil
CBOEMHE ROODAUHATAMEA:

ds dy  de
at’ dt’ dt’

yckopeRieMs —GEBEKTOPOBE £’ Cb KOOPJHHATAMA:

d'z dy d'z,
att’ a* ! e’

crioft mpriomenHOd KB o —mpomsseseHie mp', rak m ecrr mk-
EOTOpOE NOCTOSHHOE, HE3aBHCANEe OTH {, ROMILICKCHOE YHCIO
m, -+ Qm, —Macca GHBEETODa . )

Cropocts G6aABEETODS @ X&DABTEPH3YETH CB TOYHOCTH 1O
BeAMYuHD Ge3KOHEYHO MAJIHXE LHEpBar0 UOPAAKA JBHZeHie ero
B TeveHin Ge3EOHETHO-MAIAr0 IPOMEKYTEA BPEMEHA T = T + GIT,.
Tars, S(8/a) onperbasers msmbmemie Ta:

1 dTa B .
Ta dt =85
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GmBerTop® ®e V(B/a) xaparrepusyers nepembmenie ocy a. Jsa-
menie ocu o GyleTh TaEOBO, EAED €CAH OH OHA UDHHALICHKAAA
pensmbraeMoll cuctemB, mepemBmenie roropo# BE Tedemim Ges-
EOHEYHO MAJIAr0 IPOMeRYTEa o, onpeibisercd OGHBEeETOPOMS
7V(B/a). Llogo6erMs Fe 06pasoMb ycEopemie mepsaro ¥ caxkb-
IYOMEXS DOPAIK0OBD ompexbadiors XsAmenie GEBEETOpDa BH Te-
uesid NMPOMEAYTEA BpPEeMEHH 7~ Cb TOYHOCTHIO O BEJIUUBHE BTO-
paro # carbIyOImUX® HOPAXKOBS.

Bsexa u mscrbzosaps 9rE momaria, Mu' 6yzeMs amBTH BO3-
MOEBOCTh E3BBCTHHMS 00pasOM’s MHTEDIDETHDPOBAThH YpAaBHEHIiE
B TeOpeME MEXAHEEH TOYER WIE CHCTEME TOYeEB, KOIJa EARD
EOODIWHATH TOYEED, TaRD N MACCH, CHIN @ BPEMA CTAHOBATCH
EOMIIEKCHERME vuciaMm. Tags Haupmwbps, sasoH® nromajet
OEeHTPaIbHATO XABHMEHIS TOYEE OPH TAKOMD TOJBOBAHIM OPHHE-
MaeTh BHIB:

Ecau Gasextops o ® ero ycropemie A uMBors o6myko
0Cb, TO BERTODHOE LpOH3BeJeBie OMBEETOPa & B ero cropoctd 8
6yZeTs BO BCe BpemMd gpumenHid mocrogrno. Cabrosatersmo, GmBer-
TOPH & H €ro cropocts /S OyAyTs HNDHRAZIEWATh OFHOX ® TOR
me merEB, W CyMMa OapaMeTPOBH [JMABHHXD BHHTOBD NHIHH-
Apouja, UOCTPOEHHAr0 HA o ¥ A 6yZeTrs HDOCTOAHHA.

Monarie o ceopocTE @ yckopeHid 6uBEeETOpPa MOryTs GHTDH
BEChMA IOJEe3HH BT HBEOTODHXE BOOPOCAX® MEXaHHEH. Taks,
ecl® ME OyieMt pascMaTpusaTs HemaMBHEEMYM CaCTEMY, BaEb
COBORYIIHOCT: OUBERTODOBT CBS3AHHHXD Me&Iy coboif, OHBEETO-
POBH, TEH3OPH EOTOPHXDh HOCTOSHHE, TO METOZOMB IePeHeceHid
KAHEEeMATHEA TBepaaro Thra, Bpamatomarocs BOKPYI's TOYEE Ipe-
ofpasyercd Bb EZHEMATHEY OOMAT0 cIydYas ZBumenid. Mm npm-
X0AAMT TaBMMB oGpasoMs ED oboSmemito Teopems Coriolis’a,
dopuyan Savary n BEEOTOPEIMT IDYIAMT HHTEPECHEIMD peByls-
TATAM'b.

Mu He GymeMT OfHAREO OCTRHABIWBATHCE HA BTHXD De3yIb-
T4TaXh, HO0 AyMAEMH, 9TO YHKe ZOCTATOYRO HOSCHEAA BB HPEXb-
arymext §§ MeToxs mepeHeceHiT W JOCTHMIE TAKEMSE 0GPasOMB
nbaw, koropylo mmbim BB BuZy BB arolt rzash. Hpomb
TOr0, H3IOWEHie YNOMAHYTHXD. PesyAbTATOB: SaHAX0 GH camm-
KOMB MHOrO MEBCra, Tag® RARD Pajfi HEro M AOMRHH GHAu OH
Bo#ite BB HBEOTODHA nOZpOGHOCTE EWEeMaTHER TBEpiaro Thia
M Teopim IMEeHYATHXTS moBepXHOCTER.
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Bonpocaus, rambienEuMt BB aTOMb uaparpadd, a Tarme
3aTPOEYTHMB BB APYraxd whcrax® oTOH riaBH, MH Dpeinoia-
raeMs HOCBATUTH 0CO0Yi0 paGoTy.

Mlnasa ll.

92. OcHosubia OnpednaeHia u meopeMv. MEOPIU  IPYNNE
6unmoes. Ty IIaBy MH IOCBAMaeMb u3ydeHio TEX® MAOroo6pa-
3ifi GmBeKTOpOBH, KOTOpHA ompexkbsaroTca ammedanmy, 0XHOPOZ-~
mEME oTHOCHTerbHO Pliicker’oBxt KOOpAEHATH, YPaBHEHiIME
H HA3HBAITCA TPYNOAMA BWHTOBS. Kcim O ecTh OJMHT HST
GuBEeRTOpPOBS MHOroo6pasia, TO BB CALy ONHOPOXHOCTE YpaB-
Bemilt, Bch GmBeRTODH Bula aQ (rirb @ Eakoe yrojmO BelleCTBeH-
HOEe 9ACIO) ROTOPHE, OTIHYAACH O0TH O TOJBEO AAMHOIO TIABHATO
BEETOpA, JeXaTh HA OJHOMD H TOMB #e BEATE 0, Oyxyrs npu-
BaJIe®ATH MBOreo0pasio; HO3ITOMY, HDM H3YYeRin IPYNOD, MH
I0XZEHN 0o6pamaTh Halleé BEEMARie TJIaBHRMT 06pa3oMb Ha BERTH,
onperbaseMne GHBEETOpaMH MEOroo0pasia, a Be Ba caMue 0@-
BEETODH.

Bumrw 0,,0,,....0, (enaTH, onperbisemue GuBeKTOpaMH O, ,
O,y-.0,) HASHBAIOTCA BABUCHMEIME, €CIH CYMECTBYOTD Takif

N

BEUWECTBEHBHT THCIA €, €y, yy-rnfpy UTO

1wt

€0, +6,0,+...+€,0,=0 (1)

¥ He3aBHCHMEIMH BB NPOTHBEOMB caysaB. Ouesmamo, uTo ypas-
Herie (1) 9EBHBAIEATHO mMeCTH JnnelARMET, OZHOPOAHEIMD OTHO-
CHTENBHO €, €,,6,,...6,, YDABHERiAMT, ROTODHA TOJIYIATCH, €CIH,
NpeiCTaBERh Gmaemopm O EOMIJICECHHMHE YHCIAMH

Os = Pst+qQsf+rshk+o (asi+bsj+csk), s=12..n.

OPEPaBEAEME HYAO EOdQQUIOiIeATH NIPE KEOMONCECHHXF €IRHGA-
nax® 1,5,k,04,04,00k b ypasBeri# (1). Korxa sru mecrs ypas-
BeRi#t MoryTs OHTH YIOBIETBODEEH XOTS OXHON CECTEMOH 3HAYe-
Hil e, ey...¢,, Oyaers mubrs mbero yp. (1) u BumTH O Oy-
IyTH SABECHME; KOTJa e ypasremia Oyiyrs BecoBMWBCTHE, TO
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BEATH O 6yiyrs HesasmcEMH. [Ipm #>6 YyNOMIHYTHA WIECTh
ypaBEerilf Bceria MOryrs ONTb YEOBIETBODEHE;, CAEI0BATEABHO
ceMb ® Goxpmee YUCIO0 BEHTOBB BCETIa 3ABHCHMEL

Hyers »aETH O, O,,....0, HEIABECEMH. YMHOEBBH HXD HA

Eakie HBOYIb BEIIECTBEHHNA YHCIA 4,, d,,....Q,, IOCTPOEMD BRHTS
0, onperbraemuii 6ABEETOPOM’

0=0,0, +8,0,+....+2,0,. (2)

Eciu BemecTseBHHMT YHCIAMD 4, @,,....G, OyieN® IaBATH
BCEBO3MOXHKA 3HAYEHIH, TO MOJYYAMD GesuACIEeHHOE MHOEECTBO
REHTOBS O, COBOEYUHOCTh EOTOPHXE H HA3HBAETCH %-——YIEHHOM
rpyooo# BEETOBE. BmETH Q), Q,,....0, HaSHBAIOTCI OCHOBHEMH
BAHTAMA TPYUUH, & YACI& G, G,,....3, BEHTOBHMA KOODINHATAME
win roopammataxs Ball'a semra ¢ rpymum. Tars rags BEETH
0 7 aQ=aa, 0, +aa,Q, +....TOKLCTBERREH, T0 EoopArRaTH Ball's
CYTh OXHODOXHKSH ROOpIEHATH. (ueBEAHO, YTO OCHOBHHE BUHTH
rpynod, 9,,0,,...0,, TPUHEALIEEATD rpynns.

Teopewa 1. Ecau eurnmw 0, 0,,....0, He3AGUCUMbL, MO D4R
Mmoo, YMolnt M GUNMOLs M <n

O;=ay, 0, + 01,0, +...01,0, ([=1.2,..m) 3)

Gbau KeIABUCUMbL, HEOOTOOUMO U docmamoumo, ¥MOGb TOMA 00Uny
u3s onpeonIumescts MAMPULH

A A |
A 4)
Oy Orpsge v v v s o Oipn

Obeaz OMmAutENs OMs HYIA.

B3 camous xbab, ecam Bch oupegbamream paBEH YT, TO
CYMIeCTBYeTh M BeAH1HED b,,b,,...b,, Takuxm, 910

Gy sh, + Agshy + vui.@msbs =0, §=1,2,. ..n.
B IOTOMY, YMHO®a# yp. (3) U; m cymmmpys uwo /, moIysaems

b0, +b,0,+..+0y0,=0, (5)
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OTEYZa cIbiyeTs, 4To BHHTH G 3asucmMp. O6paTHo, ecam BRHTH
0 33BUCHMH, TO MEEIY HEME CYIIeCTBYETT COOTHOmeEie BHAa (D),
H3T EOTUparo, €CIH BHPa3EMB G depess O [yp. (3)], mubems:
€0, +C0;+ .. +€,0,=0,

1\1

Ta5 cs=a, b, +aysh, +...+ Apsb,, (5=1,2,..). Beh peamumen
¢s JOAEEHH OHTh DPABEH EYyIN0, 160, Ca® O XOTA 0/HA HSD HUXB
GRxa OTIMYEA OTH HYAS, T0 mocibisee paBemcTso mpoTEBOPE-
4gI0 O OPEAmONOKEHIN, Yr0 BHHTH O Hesasucamu. Maw pa-
BeHCTBE XKe Cs=0 cabayers, uro BCE onpesbanrean (4) obpa-
MATC Bh HYJIb.

Teopena II. 3a ocnosnwe sunmov: 1Ppynns MOKNCHO NPUNAMS
KaKie Yl00HO 1 HESAGUCUMMNTS SUNMOES, 6TOOIUULS 65 1PYNNY.

BossMeM® % BUHTOBS O;,...0, Tpyunst (2), onperbrdeMuxs
pasercrsaMm (3), Bh BOTOPHX® HOJAraeM®s m=x, E OPeImOIO-
BEMT, 9YTO OHW RE3ABACHMH, # cIBIoBaTelsBO |@,|~+=0. 9To0
nocabamee ycrosie mossorsers namt pbmmTs yp. (3) ormocm-
TeJIbHO o‘ H BHIDA3HTH TABAMTL 00DA3OMT Q Yepess O

Qs="bs,0; +b3,0, +.... +bsp0, (s=1,2..m). (6)

Uro0H J0Ea3aTh TeOpeMy HYZHO TOJIBEO IOREA3aTh, 9TO BCH-
Bif BEBT: O rpymus (Q), ouperbasemodt mmmrTamm O,, O,,..0
[yp. (2)], Momers GOmrts npercraBieE® BB BELK 0=B161+

.0, +....+B,0, (1), rak B,, B,,...B, BemecTsenHud 1ACIA,

u, ca’h,noaa'reuno OPEHAIIERATH rpynn’h (0), onperbraemoit
BRETaMH# O,,0,,....0,, B 9T0 0OpaTHO BC4Eill BEETD O=0 0, +
b,0,+...b o‘m (8), rpyousl (0) MOEBO UDPEACTaBATh BB BHXB
6==AM+A 0,+...+4,0, 9),r18 4,, 4, .A, nbroropus
BeUIECTBEHHEIA ‘mcna, u, cmnosawe.usﬂo, MOKHO Da3CMATDHBATH
E4ED BHETH [PYOIH (o) JoEasaTeibCTBO He MpeiCTaBIZeTH HA-
EAEEXT SaTPYJHEH#, CTOETH TOABEO BB papeBcrsd (2) Bupa-
SHTH Qs 9epess Os (8==1,2,..#), m0Ib3yach ypasmemiaMm (6), &
MH DoxyIEM’s paBeHcrso (7), Bb pasencrsd me (8) smpasurs O
4epess Qs HOCPexcTBOME YP. (3), B MH moxyimms (9).

Teopena III. Ecsu napamemps 0CHOBHHILS 6unmO6s 1pYnNsL
ysesunums wa 00wy u my xce seauvuny Fc, mo napamempn 6cnas
BUNMOGT LPYNNLE YEEAUUAMCR KA MY HCE BEAUNUHY.

Jas jorasareibcTBa HYHBHO YMHOEHTH yp. (2) Ba ¢ (1+
oF).
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93. Kaaccuguxauia pynms; xanowuueckit 6uds pynnse.
Jag yroGersa jaxppbRmaro MsIomeHis yCIOBEMCA TOBOPHTH, ITO
EOMILIEECROE mepeMBAROE YACIO @ =a, +Ga, OTHOLICHHO, €CIH
or0 npm BChx® ceomx® m3MbEERisX® WIM 0CTAETCA BEMECTBEH-
BuME (@, =0), wam Bceria mmbers BElh @a,(a,=0). Bs mep-
BOMT CIy9ah 0RO 6yZers OXBOUIEHHEIMD UYHCIOMD HAPaMETpa
HYIb, BO BTOPOMB—OXHOWIEHHHNT 4THCIOMB GespoHedHO G0Xb~
maro napamerpa. Kcim F&e EOMIIEECHOE YHCIO MOKETH II0XY-
9ATh BCEBO3MOKEHESA 3HAYERid, TAEb 9T0 @, H @, MOLyTH OHTh H
HE DABHH HYJI0, T0 OyIeMD HA3HBATH €r0 ABYYJCHBHMS.

HOycrs mwhbems Tpm Guserrepa a,f, ¥, Y EOTOPHXT Uapa-
MeTPH KOHEUHH, & OCH HE UAPAIIESHHE OJHOE MIOCKOCTH, TAED
aro a,=+0, 5,70, ¥,+=0 @ a,.3,,y, He JemaTE B OO ILTOC-
rocre. IIpm sraxs yexosiaxs Safy==0u PSa,é’y:::oo [eum. § 79],
H Hels3f BaiTE AU BEmMECTBEEHHXH, HA KOMIICECHHXB YHBCENH
a,b,c TaEmXs, 06N ac+bB+cy=0. By camont pbib, mpex-
ToJarad, yTo BHOOP® TAEAX® YECEeIh BO3MORERD H YTO IO Epail-
melt ubpb oxmo m3® HEX®, @, OTIMYEO OTH HyNS, YMHOKHBD 068
YaCTH DAaBeHCTBa aa+bB+cy=0 ma V/AYy u B3ABb CBAJADHES
9ACTH HOPOE3BEXeHis, BB CHay Tomectss SEVAy =8y VAy=0,
noAyu EMs PaBeHCTBO aSafy =0, EoTopoe upE a==0 BO3MOEEO
6R.10 6K TOJBEO BB IBYX'S NPEINOIOEEHIAXD: HAH, KOrEa Saf Y = 0,
uxd, goria PSofSy =co, uporzpopbuamuxs ycropigms OTHOCH-
TeIsB0 a.5.y.

Pa3BepAYBS mepBY0 uYaCTh HEDABERCTBA aa -+ b5 -+cCy==0,
aubeMT HEePaBeHcTBo a,a+8,8+ ¢,y + @, (wa)+ b, (wa)+c (ay)
==0, EOTOpOe BIeuers 3a cofoft nbam# paxs Apyrexs HEpa-
BEHCTBE, €CAW NOXOREME HBKOTOpHE ST Wncexs a,,e,,b,,b, .6,
PaBHRIME HYIW:

a==0, (@, =0, b=c=0)
wa==0, (@, =0, b=c=0)
a0+ a, (a)==0, (b=c=0)

ET J, ZT I
Uss »TEXT® HEpaBeHCTBD 3aKI0YAEMB, 4YT0 BAHNTH Kamiol
B35 CaABIyOIMEXD CHCTEMB:
1 (b=c=0)

) a 2) oa
3) a0
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II (c=0)
1) ap 2) a,wf 3) wa,ws
4) a,0,0p8 5) wa.n,wp
6) a,5,wa,08
III

1) a8,y 2) ap0y 3) q,08,0y 4) o086y
5) a.B,y,0y" 6) ,0B,y,08 1) wa,08y0y
8) a,B0p,y,0y 9) wa,sepy .0y
10) a,(aa.,@,b,é’,y,wy.

MemLy cofoli mesasmcaMu. TlosTomy moMompio GuBeKTOPOBH @5,y
MH MOZEeEM® cocTaBaTh cabiyomis rpynms.

(1,1,0) Ozmovzennyio O0=a,a
(1,1,1) Ozmousennyw 0=a,(wa)

(2,1,1) JBywiemnyio ©=q a+a, (0a)=ax

(2,11,0) Xsyuaemsynw 0=a,a+5,8

(2,IL,1) Xsywsemryio 0=aa+Db (08)=a,a+ wb S

{(2,11,2) Apyszernyw 0=gq (0a)+b (034)=wa,a+wb /S

(3,I1,1) Tpexuzernyio 0= a0+ 08, +b, (608)=a,a+bs.

(3,11,2) Tpexuirenryno 0=a (wa)+b,8+b, (08)=6a,o-+bj.

(4,11,2) Yerupexusermyio 0 =a,a+a, (0a)+bB+b, (GJ,8)=cw;} +
. +b4.

(3,I11,0) Tpexusemryw O0=a,a-+bp5+c,y.
(3,I11,1) Tpexusennyio 0 =a,a+b,8+¢,(@y) =a,a+bS+wc,y.
(8,111,2) Tpexuzernyw 0 =a a+b,(08)+c (0y)=a,a+wb S+

+GIC, Y.

(3,111,3) Tpexuxemnyio 0 =a,(a)+ b, (cf) +c¢ (@y) —-caala%:-
@b, S+ 6.y

(4,]111,1) Yernpexuaeraylo 9=a,a+ b,B+c, y+c (@y)=a a0+
+b,B+cy.

(4,111,2) Yernpexunerayw 9 =a,a+b, (08) +c, y +c, (0 Y)=a,a+
+@b B +cy.
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(4,111,3) Uernpexuienayw 0=a,(6a) +b,(028)+¢ /+c1 (@y)=
ca, -+ b By

(5,111,2) Ilarmuzessyo 0 =a,a +b,5+D, (ca/3)+coy +2, (on)=
=a a-+bf+cCy.

(5,111,3) latasernyio 0=a, (@a) +b,6 + b (©B) + ¢, ¥ + ¢ (@y)=
=wa,a+bf+cy.

(6,I11,3) Mecragaernyo 0 = a,a +a, (@a) + b4 +b, (mﬁ)+coy+
+¢, (w-y)==aa+ b8 +cy.

Tarkp EKak® Z18 TOCTPOEHid UePBHXB TPeXD rPymRDd OCTA-
TOYHO 3HATH OAUAD GABERTOPS &, TO MH BA30BEMD HXT OXHOOCHEIME
rpynnaMp. Jas mocrpoeria cabpviomwxs mectm rpynnd Hazo
snbTh 1Ba OHBEETODA @ B B, a NMOTOMY STR INECTh IPynn®s MH
HagoBeMb ABYOocERME. HagoHens ocralbmms zecaTs rpyuns, KO-
Topud ompexBiaoTcd TpeMs GEBEETODAMH a,f,y, RA3OBEND TPEXB-
OCHFMH TPYLNaMH.

Yro racaercd 10 TPeXs, HOCTABICHANSD BB CKOGRAXTD NU(pPD,
BOTODPHIME MH O3HaYaeM® rpynmy, ro omb mybiors cabayomia
saayenis. Ilepsas o3magaers wWclo 4JEHOBT TPYNOW, BTOPad,
pEMCEAR, YACIO ed OCelt, BaKOHeND TPeThd THCIO HE3ABACEMHXD
BHHTOBD (eskoBEYHO GOJBIIATO NapaMeTpa, BXOISMAXD BB rpynay.

Beh nmepeamcaensnd TPynOs, DOAYYRIOTCH, ecAd MH OyIeMB
CTPOXTh BEHTH O=aa+ bB+Cy, O'paHEYEBAS BCAEil Pasb BH-
0opb 9mEcesd a,b,c OCOGHIME YCIOBIAMA.

Ecaa nBa uss umcers a,bc, ranp. b & ¢, GyIyTs paBHH
HYX0, TO MH M0IyY8€MD OJIHOOCHHSA [PYOOH, & HMEHHO: KOLI&
o OyJeTs OXHOYIECHEHMD YACIOMT LApaMeTpa HYIb (aw=a ), Oy-
rews mubrs rpyomy (1,1,0), Borza a Oysers 6esgomeyno 60Ib-
maro mapaMerpa (@ =a, ), norysaems rpyny (1,I,1), sagomems
EOria a Oylers IByYleRENMB, uMbemd rpyanaoy (2,1,1).

Ferm oxmo ws® uucers a,b,c, sanp. ¢, 6yIeTs paBHO HYIIO,
TO MH NOXyuaeMb TPynus xsyocmma. Ipm rons, eca: a,b 6yZyTs
OXBOYJEHRHMHE, TO WMbeM'’s JBYYIeRENS TPYUOW YEA3RHHRXD
TENOBS: Eorza Pu= Pb=0, exbens rpynay (2,11.0), rorza Fa =0,
Pb=oco,~—rpymy (2,IL,1), korza Pa=Pb=co—rpynay (2,1I,2).
Ecam ozno u3b uncers a,b Gyzers IBYYIeHANMET, & APyroe ofHO-
YJICHBHMB, RAUP. G—OXHOYACEHHME, & b— ABYUICHHEIME, TO EME-
eMT IDYONH Tpexyiemmua: xorza Fa=0,—rpynny (3,11,1), orza
Pa=co—rpynny (3,II,2). Haromens, ecxu o6a zacia a n b
reyutesssl mybems rpynoy vernpexwaernyno (4,11,2).
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Ecim mm 0iR0 m3% YHcel® a,b,c Be DaBEO HYJND, T0 MH
N0AyYAEMT FPYUOH TpextocHud. Keam a,b,c 6YAYTH OIROYICREH,
To EMBeNs TPYINHR TpexudeHRns: Eoria Pg = Fb= Pc=0,~rpyn-
ny (3.111,0); gorga Fa = Pb=0, Pc=oco,—rpyuny (3,I11,1); sorza
Pa=0, Pb=Fc=oo,—rpyuny (3,I11,2); sorga LPa= Pb=Pc=co
rpyuny (3,111,3). Ecam oxso uss vacexs a,b,c, zanp. ¢, 6yiers Iy~
YIEHHHMB, & OCTaJbHHE OJHOWIEHHEMH, T0 BMbeM® Ipynmm
seTHpexWIeHHNA: Eorja Pu= Pb=0,—rpynny (4,1I1,1); xoria
Pa=0, Pb=co,~rpynny (4,I11,2); rorza Pa= Pb=co,~—rpyn-
ny (4,111,3). Ecam xsa m3s umceas a,b,c, sanp. b ac, ABywIeR-
HH, 70 EMEEeMB IDyuns naTEYICEBHA: koraa FPa=0,—rpyuny
(5,111,2), rorza Pa=oco,—rpyony (5,111,3). Harermens rorza ch
TPH UNCIA a,b,¢ AByYleHER HEMBeMD rpynny mecTHLICHHYI.

Teopena. Hamnnas ocnosnse sunmu pynns [ § 92, meop. 117,
MODCEMS BCAKYIO IPYNNY NPUSECTU KT OOMOMY U3s GHIUECYKAIUHNHTS
MUN0BE. : A

JorasareancrBo 9T0d TeopeMu Tpebyers pascMorphmis xo-
BOABHO 60IBINAre ymcia YACTHHXE CIYYAERs M IOTOMY MR He
Gyzems ero sxbcp mpmBofETh. 3ambTAMT TOABEO, 9TO TEOpeMa
ZOEA3RIBACTCA YiKe Jers0 ALJd 9eTHpeX- ¥ NATH-YIeHEHX'b IPYIOs,
€CIH 0H3 JOEa3aBa A4 JBY- ¥ TPeXYAEHHHXP TIDYONE: CTOUTSH
TOALEO LOEA3aTH, 9T0 BB COCTABH YETHPEXUYAEHHO# TpYHIIH BXO-
IBTH 00 Rpafimedr mBpb ofmA jByYieHEAs OJHOOCHAZ TpynOa
taoa (2,1,1), a BB cocTasd NDATHYIEHHOY TPYNUH TABAXD IPYIIS
Bxoxnrh xBb. BrmeykasaEEHE (GOPMH TIPyuns HA30BEMB EAHO-
Buveckamn ¢opuamu. CiabrosaTesnHo, BcgEy0 TDYHIOY MOEHO
IpUBeCTH EB KAHOHRYECEOMY BHJY.

94. I'pynnwe odxoocnwa. CeoficTsa rpyons pPasI@yYEHXD TH-
moBs xopomo mscxbzosamu. (B® pycceoit amreparyph cm. H.
Janvesckilt, 1. c.; J. 3eftaureps, ,Mexanuga mogo6uo-usubnge-
moft cmeremn . 3am. Mar. Orx. Hos. O6m. Ecr., Towst XI u XIII).
IlosToMy Mm He GyZeM’d BA HEXB NOXPOGHO OCTAHABIHBATHCH,
IEepevrCIEMT TOXbEO HEBEOTODHS orgacrd, YTOGH MOEA3aTh, Ka-
EEMB 06pasOMT Kb H3YUeHil0 CBOHCTB: IPynND NPHIATAETCH BAH-
TOBOE CYHCIeHie, oTYacT#, €b NBALIO BOCHOJNB30BATHCS MME BB
JaapEbiimens wazomenin.

I'pynna (1,1,0) o=a,& cocTONT® H3'h OLHOI'0 BEHTA EOHEU-
Haro HapaMerpa.

Tpynna (1,1,1) 0=oa a cOCTOUTH HSH OJHOr0 BHATA Ges-
KOHEeJHO (0JpMAroe Hapamerpa.
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I'pynna (2,1,1) o0=aa. Bebpuata rpynos unbiors odmymo
och ¢b «. [lapaMeTps BHHTOB® MOTYTH ONTh Kagkie yrogmo, m6o
Po=Pa+Po u Pa coBepImEEHO OPORSBOTEHD.

95. I'pynnwu deyocuma. IlycTs maM® JaHa ZBYOCH&A TPyRO&
O =aa +bB. Bsasy marie mmOyis ABa BEATA Ipynnd, Q' =a'd+
b8 n 0'=a"a+b"B, nubeus

Voe' =@’ —a'¥) Vag, (10)

OTEyAa, sambuag, ¥To ocslo VQ'0" caymurs 1mmig Kparvaimaro
pascrosHis MemAy ociMu O' H O, 3AKI0YAEME, YTO OCE BCEXB
BAHTOBE rpynnsl unbiors o0mlylo J@Ril0 Epardafimiaro pascros-
mig, ocs VapB. Tarmun ofpasoms mmbemt reopemy:

Teopema 1. Ocu eunmoss 0syocnow 1pynnse NpUHAGAEHCAMS
00HOT % MOU KHee Wemxrn.

Depa napamerpu ors 06bux® wacreil mpepsEiymaro paBes-
CTBA, MOXYIAEME:

PVo'o'=Pa't'—a"b') + PVag,

WIE, 0382938 EOMIIERCHHEI! yroas Mempy ocamm Q' u 0" gepess
6=0,+w8,,

Po'+ Po"'+ 8,ctgf, = P(a’b"'—a"b') + PVagp. (11)

Idta PopMyla ofmaz A2 BCEXB JBYOCHHX'® IPVII.

Pascmorpums mBROTOpHA o6mia cBefcTBa ABYWICHHHX'B
rpymns. Jas xeyyremnsix® rpyuntd 9scia a,b,a’,b,a’d" oxEowaen-
HH, OIHOUYIEHHO Oyiers Tamxe ¥ uucao (a't’'—a"b’) m moromy
n3s pasercrsa (10) crbzyers

Teopema II. Beimopnoe ymnoscenie 08yrs npoussossno 63n-
MBILS BUHMOGS 06YUIEHHOY 1PpYNNd Joems 6CE10q 00UNs U MOM3 Kee
suUNMS.

Tagem® 06pasoMs, ecam TpH BUBTA, onperBiseMHX® GABEE-
TOpaMR a.B3,7, IDABALAERKATE ABYldeEnodl rpynns, 10 GEBeRTOPH
Vay,Vya,Vag8 subiors ofmyn 0Cb ¥ OXAHAEOBHY mADAMETDS,
E c1bj0BaTeabEO CYMECTBYeTs TARUXS TPH BENIECTBeEHNXD THCIA
@ysb0,Coy 9100, VBY =, Vya=c, Vap. Josamens, uro mozomenie
06paTHOe TAE®E CIpPABELIRBO.

Teopeus II. Ecau mpu Gusexmopa a5,y yoosiemeoprioms
COOMHOUENTIO:

a,VBy =b,Vya=c,Vag, (12)
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0% @,,b,,C, OmAUNKL OME HYAR, MO SUNMY QL.B,Y 306UCUMNY U,
CANOOBAMEABHO, NPUHACIEHCAME 06YHACHHOU 1pYnKin.

Teopema o0dYeBMAHA, €CIE OCH & H S cosmajaioTs. Torza
Vag = Vﬁys Vya=0, a 3T0 8HAYATH, 9TO OCH Y COBNAJAETS
Ch OCAMH O ¥ />7 B CTaxo OHTh BEATH .0,y 3aBECHMEL

IpeanoroxuMs, mMOITOMY, 4T0 OCH & ¥ [ He COBIAANTE,
Usw pasercrsa b, Vya=c,Vas, wubeur V(b,y-+c,f)a=0,
OTEYJa SaRI0IAEMB, 9T0 GHBERTOPH b,y +c¢, 6 B a AMBIOTE 0G-
Y0 OCh, TAKD YTO b, ¥ + ¢, 5 MOBEY'D HOAYYATE, €CAE & TMHOKEME
Ha mBroTOpOE EOMIIERCHOE, HalleRamuMb o0pasoM® omperh-
Jedroe, JACI0 &, + GIe, :

bozy + €8 = (¢, + e, ).
Tazme uss pasencrsa ¢,Vaf=a,VAy maxormus
Coa+a, Y =(f, + &f)B.
Wcrmouas uss sTHXD PaBeHCTED Y, uMbews:
(@,¢y + bof, + b, )8 = (byCy + aye, + GIa,e, )

Tagn Eag® ocH @ ® S He COBIAZAITEH, TO E0vddamicnTR
IpE BEXH ZOXKHK GHTL PABHH HYLO:

¢, +bof; = 01 bofv = 0)
baco +aoeo = 0! a’oel = Ox

OTEYAS €, =f, =0, f,=—(a,c,): b,.e, =—(b,c,): a, m cabrosa-
TeIbHO

b,c,a+c,a b+ aoboy =0,

YTO 4 JAOEA3HBAETD CUPRBEAIMBOCTh TEOPEMH.

H3w nmpervwiymaxs TeopeMT BEITEE&IOTH Takia caBiCThid.

L. Ocz VBy, Vya, Vaf 101RHEH COBIAJATH U NAPAMETPH
BX3D XOXEHN OHTH OIMHAROBH J1I4 TOr0, YTOOM MOZHO ORLIO IIO-
XHCEATh Tagie uncia a,,b,,c,, EOTOpHE YXOBIeTBODAJR OK PaBeH-
crey (12). IlosToMy, ecrE MH 03HAYRM'> EOMIIEECHKE YPIH MEELY
ocaME a8,y depest @, +@d,, ¢, +6d,, @, +6d,, TO Hpeib-
grywia ABb TeopeMH MOEHO COEJUHHTH BL OZHY
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Jas Toro, 4TOOH TPH BUETA .5,y OHIN BABHCAMH HEOG-
XO0AEMO ® JOCTATOURO, 9YTOOGH OCH UXB HPuURAXIERAIU OFHOR
mereb n

B3+ Py +d ctgp, = Py + Pa+d,ctgp, = Pa+ I3+ d, ctgp,

1. Ecim g, =b,=—1, ¢,=1,10 y=a+§, VyB=Vay=
Vag, orsyna
Ta Ts Ty

snlyB)  snlay)  snief)’

TagmM%t o6pasoms, Korxa y=a-+0, meway Ta, IS5, Ty u
yraanu (ag), (8Y), (ay) CymecTByOTH COOTHOMEHid, aHAJOTHAS-
HHS (QopMYIaMB OIOCEOH TPUrOHOMETDiN.

Tpynna (2,11,0) 0=a,a2+b,5. Bs rpyonk wbrs BuETOBS
6esgoHeyHO GOXLOIATO mMapaMerpa, 860 a,a, + b,8,==0. Tars RaE®b
HOJ0KEHIe OCE O SABACHETH TOALEO OTH OTROmIeRis b,/a,, TO ocu
BAHTOBS TPYLIH DPaCHOJaraioTCs Ba TOBEDXHOCTH, KOTODAS BHA-
sHBaercd DEIEmApomIoMs. Bs rpymnd ects 1Ba BEHTA, OCH KO-
TOPHX® IePeCBRAOTCE IOXD HPAMHME yrioMs. Bw camoms abab
yeaosie, uro6m ocy BumToR® O'=a,/a+b,'8 w 0'~a"a+b/g
nepechbralncs MOXP NPAMEIND yIIOMD BHDASHTC DPaBEHCTBOME

L] [P Ly A H "yt Th P p2
S0'0"=a,'a,"a’ + (a,'d,” +a,"b,)Sef +b,b,"3* =0,

EOTOpOE, €CYE HOAOEEMT LI OPOCTOTH a&," =7, =—1 u samb-
mnus a’BY, Saf uepesr—(1 +2Po.w),—(1 +2P8.0), S,a8 +
@S, aB, pacnajaercs Ha JIBa:

a,' @' ,—(a,'b," +a,"b,)S,as +b,'b," =0,
2 Paa,a,'—(a,'b" +a,"b,)S, a8 + 2PBb,'b," =0,

IIpoBesens BF NAOCKOCTH KOODAWRATHHS ocu, oGpasyomis
yroIs DaBENA yriy @ MemIy ocaM# o 4 S # OyxeM® CUATATH
BEINUYBHE @, ¥ ), KOODAHHATAME TOYEH BB 3TOH# mIOCKOCTH.
Torza sapaua 061 onpepbaenim Bexmumes a,'\b',a,".b,", yrorze-
TBOPAOMAXT NPeIBEAYIMEME IBYMs YDaBHEHiIM®, 0ueBAfHO, 6Y-
1eTh TOMECTBEHBA CH 3ajavell HAXOmJemis JBYX® JiaMeTpoBs,
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EOTOpse GHaM OH OXHOBDEMEHRO CONDIXREHBHMM BH IBYXB EO-
HHYECEEXT ChueHidxs

2 2 a
a,’+2a,b,csp+ b, =const.,
Poa,*—a.b,S, 053+ FBb," = const.,

U3% EOTODHXT NepBoe OpeicTaBifers KPyrbh. Tak®s KAk compa-
JEEHEHE JiaMeTpH KPyra B3aBMHO MEpPHeEXAKYIAPHE, TO 3afada
OpUBOARTCA BB onperbienilo raaBANX® nidmerpom BTOpPO# Epu-
soft, Hatiza uxs, Oyzews ssath umena a',b,,a,".b," u EmrR O
©", ocu EoTopux® BerphuamTCa mOXD HPAMEIMBE YLAOMB. Bra
BUBTH HASHBAIOTCA IIABENME BHTaN® rpynue., llpmmass nxs
38 OCHOBHHE BWHTH ¢ B 8 TPynOH, Gyiemd BMbBTH Saﬁ 0, TaED
9T0, BOBBRIIAH O =@, + b4 BH EBAIPATS, NOXyIEMD O° =0, o’ +
b,’4", oTEyIa

] 2 2
—0, =a, +b,",

o % Patb,' P
PQ a,’+b,'

—OCHOBHAA (OpMyJa X1# napaMeTpa BWHTS JABYYIeHHOH rpynmm.
Ecan za Toury mpumBejesia opnmemi TouRy nepechuermia oceit
TIaBENXS BAHTOBS, T0 &, =, P, 8, =4, FB3,0,=a,a,+b,5,, 0,—
a,a,Pe+bp P3, B 118 nepueHIAEyIapa, ONYUEHHAr0 HA OCh
BuHT4 ©, moayuEMB dopmyay {(3) § 30]:

_ Voo, @
X'_ Qo' = +bz(Pﬁ Pa)Vaoﬁo'

910 apyrag ocmHOBH&H (QopMyJa jByuleHEOE Tpynmu, B3
EOoTOpo# JNerko BHBOXMTCA YDPaBHCHIe lUIMHJPOHEAS BB INpaMo-
JrOALHHXS EOODAHHATAXE.

Ust dopmyast (11), Bb roropod B1H caysal AByusemmoil
rpyuns Pa'b'—a''b’) =0, puTesaers rarad Teopema.

Teopema IV. Kakymn 6u napy SUNMO003 O ,0”deyrmeuuod ypynn
mos wu 638au, cymma Po'+ Po"+6,ctgh, ocmaemcs eeaunusod
NOCMOAKNOU  PAGHOY CYMMD NAPAMEMPOBS LIABHHILE GUNHIMOBE
Pa + P3.
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Ilpaguzponas nmosepxHocTs ammediuatad. Kampoit o6pasyro-
mefi apHefivatolf uosepxEOCTE coorBkrcTByeTs omperbienmoe
9HCI0 —IapaMeTpt odpasyoomelf, nDpexbss OTBEOEHis EpaTvaii-
maro pascrogaia Me®EJy pascMaTpuBaeMo# olpasyoome# m ofpa-
syiome#t b Hell (Ge3ROHEUHO OAH3KO# KB yra4y MexIy BAMH, WIH,
uro 8% mpexbat Bce paBEo, EB TaEremcy aroro yria. IIpexs-
AIymad TeopeMa JAeTH BechMa mPOCTOe CpencTBo omperbimTs
napamerps kamgod obpasyiome#f nmammapomza. Cw sT0o# mbasiko
IPeANOIOXEEMS, 4TO OCH BHHTOBS O' B O' 0e3E0HEUHO OIHSEH;
TOrAa 6,clgh, OYAETH OTIMYATHCA HA 0e3FOHEYHO MAIYIO, BEXH-
UEY OTD OAPAMETDA Toil ofpasywoine#, EOTOPad CIYEATE OCHIO
BuETa O'; Po" 6yZers oTAmuaThCH BA GE3EOHEUHO MAIYIO BeiE-
Uy oTE Po 7 BB npexbab Gyrems wmBrh:

2P0’ + lim.8, ctg6, = Pa+ P8,
nim

lim8 cigl, = (P,é’—-—Pa)
9TO JaeTd TEOopeMy:

Teopewa V. Cymma ydsoewnaro napamempa xaxoro %60
BUNMA OBYUACHHOU 1PYNNB U NAPAMEMPE 00PASYIOWEN UUAUNHO-
POUOA, KOMOPAA CAYHCUMT OAR IMOD GUNME OCbIO, ECNL 6EAU-
YUHE ROCMOANHGR, PASHAR CYMMIL NAPAMEMPOBS LAACHOIXE GUHMOES.

Ipynna (2,11,1) 0=a,a+ b A. Bs rpynnb oxuns BETS
GeskoReTRo GoAbIIATO mapamerpa (@/3,). Ocs BEBTOBE EOHEYHATO
JapaMeTpa napailelbBR ocd o o, crbjoBaTersHO, JEXATD BE 03-
Bo# maockocrs, 06pasys HyYeRs napame.uwnxm npauuxs. Ila-
PaMeTp® BAHTA O

Sa,e, {a,, +b,8,)
oial - 1 u 11a+ p
a, %, ao 0

FPo =

ecth JEEelisags QynEumia ors b, /a,. Korza Sa B,2=0, To BB Ipy-
ook ecTs BEETD HapaMeTpa Hyas, Ecam NPEMENME ero 54 0CHOB-
Ho# BEETH, T0 Pr=0 u Fpo Oyzers npomopuiosalems b, [a,.

Koraa oce a m A nepnespmeyaapust, t0 So 8, =0 u Bch BEE-
TH KOHEYHAaro napamerpa mubiorTs mapaMerps oxamaroBuil. Ilpa-
HABS TOYEY IPUBEJEHIA HA OCH @, HOIYIEMP JIa NePIEHJREY-

I8pa, ONymeHHar0 H& OCh O BHpaReHie:



B33 KOTOparo, 6iarolapa mepembnnoi sermurut b, [a,, cabayers,
9T0 BCABAS [PEMAd BHINCYNOMARYTAT0 UYIEA CIVEHATE OCHI0
ORXHOTO W TOABEO OXHOrO BHETA TPYIIIH.

Ipynna (2, 11, 2) p=wa,a+wb, 5. Bs rpynok xsa me-
3aBECHMEIXD BAHTA Gesgopeuno Goxpmaro mapamerpa. Beb puaTu
pubioTe OesEoBedno Coxpmofi mapaMeTp’d; OCH MX'D HADAXILIBBH
nIocrocTA (&,.8,).

Ipynna (3,11, 1) o=a,0+bAB. Bs rpynny BXogurs 0ARER:
BRETH GeskoBHERO Goumaz‘o napaxerpa (@£). BasTa artoit rpy-
noe onperbagiores ‘mpavoimBeHHHME MEOr006pasieM® 6GUBEERTO-
poss (a,=1) [en. § 89, (110)].

Besquc.aeauoe MHOZECTBO BRHTOBT uMBiTH 06mYyW 0Ch CB
Bla,=0); napamerpy Bx3® MOIYyTH ONTbL Eakie yrogso. Bcari#t
Ipyro#t ay4® WETEH (a.8) CAYEATE OCbI0 OXBOI0 H TOABEO Of-
HOTO BMHTA TPynnH. Bs camom® nbab, ecim OHF npapaileleHs
ock S (@ =0), To mapaMerpd enMy orpbuaiomiift Ge3Eomeuno Be-
JEEB, ecIE &€ OHD oc¥ S He mapasieleEd, TO, B3aph BaRo#
gu6yib 6@BeRTOP® O, EoTOpH# HMEers ero csoeio ockio, mo § 80
6yaeMs pubre O=aa+0F, npm uens a, == 0 (B> UPOTHBHOME
ciyial ocn 0 m 8 Onam 68 uapasrexasEs). IlosromyMommo pas-
ABJETE O BAa @; MH HmOAYYEMF TOlXa BEETH Ofa=a+ (b:a)p,
potoput muBers ock 7 cpoew ockl0 W HpEBALIEXEATH rpynnb.
Jprraro BgBTa CbH TOW &€ OCHI0 GHTh He MO®ETH, W00 Takie
JBa BHHT& OTIHYAJHCH OH OXAHT OTD JPYIare EOMIIEKCHHME
MHOZATCIEME BEXA [=[f, +6)f, (f,==0), uero OHTb He MOEeTS.

I'pynud Bapbproe mpmBALIERHTS BEETH, 0ChH KOTODAro me-
peckraers ock 8 nOAL npEMHML yrroms. [Ipamass ero 3a oc-
HOBEO# BEETH & IDYNOM, COBMBCTUME- CB HEMB OCh &, OCb ¥
BaOpaBEMT OO0 OCH S, a och weTkm (a.5) BOSHMEMH 3a OCh 2.
IIvcn Z,4,4 CYTh EOODAMHATH KaKO¥ Iu60 TOYEA Ha OCH BHE-
18 o' rpymun. Ecam v dopmyab (11) mpamens 0 sa B, 10

=0, b"=1, Pa't"—a'b)=Pa'd" =0, 6,=¢2, ctgf, =y:2 n
MH 1M0ay9aeM ypaBBEHie

(Po'—Fa)r+yz=0

TEIepfoanyecEaro mapaboronra, 0JPA3yOMid EOTOPAr0 CIYLEATSH



— 177 —

ocaME BHBTOBD OZHOTO ¥ Toro &e mapamerpa Po'. Jza Po'=Pa
ramep6oxouns pacuagaerca Ba ZBB mrockocrm y 0, 2=0. Oce
Y, 2z uUpEBRatiexaTs BChMtT rumepGuiongaMs.

Ipynna (3, 1I, 2) o=wa,a+b8. Bs rpynnb xsa mesasa-
CHMNXS BRETA Oe3EOEEIHO GOAbUATO napaMerpa.

Ocz BHETORE Ge3EOHeYHO 6OAEIAIO DAPAMETDA UAPaXIEls-
HH Ma0cEocTH (Q,,5,). Ocn BEETOBD EOHEYHArO IapaMeTpa ma-
palxersENl ocE S @, ciBrosare;sHo, 06pPasylTh OYYeKD HAPAI-
JeIEHXD NpauExs. CoBEDIEREO TaEk® ®e, Kak® BB cAyual rpyn-
ou (2, II, 1), ooeamems, UTO BCAEAA MpEMad HTOIO NYYEA CAy-
FATH OCHI0 BEHTA IPYIIH.

Yua0®uB: 0=0wa,a+bf Ha f=f,+G)f, TOIYIAMT BEETE
0=f0=0o)f,a,a+bff, EOTODHHA 0YeBEZHO TAKKE UPHEALICKHETH
rpyond. Tags rars ¢ 2 Q mubors oy ock u o= Po+ Ff,
TO OChb BHRTA KOHEYHAL0 LAPAMETPa CIYEHTDH OCHIO 6e3qucaea-
Hal'0 MBOEECTBA BHHTOBD BCEBOSMORHNWXTD HADAMETDOBE.

Ipynna (4, 11, 2) o=00+b8. B rpynnd 1sa mesaBHCH-
MHXB BHHTS BUHTS Ge3sROHeYHO Goanmaro napamerpa. Hamysd
Iyus ImeTkE (a,8) CIYRATH OCb0 (e3YECIEHHATO MHOKECTBA
BEHTORT KAROI0 YTOZHO DAPaMETpa.

96. I'pynnw mpezsocnus. Q=aa+bf+cy. BossMens Tpg
BEHT4 TPYINH:

o'=aa~bB+cy, o' =a'a+bf+c'y, 0" =a"a+b"g+c"y.

Ilepemnomas ax® ® Oepd CEaJapEHNA YACTE OPOHSBEAeHiZ, mo-
Iy9aeND

a b c
S0,0” e a" bl’ 1 S
A 0 ”7 bH! M aﬁ}/’
OTEYyAa, Gepa mapamerps 06Bmx® wacred,
.PSQ,\O"Q'"==.P2(ia'b"0m)+Psa/8}’1 (13)
HI¥, OBEAYZBT EOMILICKCEWE yrois Mempy ocamz O m o' ve-
pess 8=6,+ w6, B EOMIICECHHYE yrols Memny 0ckio o" =
aunieit npa'rqaﬁmaro pascTosnis MemAy O o Q qepes'x. Y=

tpo + w’)ul b)
Po'+ Po"+ Fg" +6,ctg6,—y, tgy, = PE(Fa't"c") + PSaBy.

Jro gopuyra ofmad Aif BCBX® TpeXBOCHRXE IPYUNE.
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I'pynna (3, 111, 0} o=a,a+b,3+c¢,y. Bb rpymub mbTH
BEHTOBE GeskoHeuHo GoJpmaro napamerpa, ubo a,a, +b,5,+
¢ Y,+0. Bob rpyund ecrs Tpm BEETA, 0CH EOTOPHXS mepecs -
E4I0TCd BB OZHO# TOUEB mOA® NpaMHMB yraoMs. Be camoMs
xbak, ycxosie, wro6m ocw BumTOB® Q' = d\,a + V.8 + ¢\ y ®
o' = a",+b B +c,"y mnepechrazacy mOXP UPAMEMT YTAOMS
BHpA3ATCA PABEHCTBOME:

80'0"=a,'a,"a’+ b b 8%+ o’y v+ 8By (V0" + " C) +
Sya(c,a,” +¢,'a,")+Sap(a' ", +a" b)),

KOTOpPOE, eCA¥ NPEANOIOKAMD LI IPOCTOTH @, =L, = y0’=—1,
6yay9u pasBepHYTO, Pacnajaercs H& AB4

a,'a," +b,'b," ¢ ,c) =88y (by'c," +b,"¢) ) —
Syyalc,'a" +¢,"a,) ““Sof“fg(ao'bo" +a,"by) =0, (14)
2a,'a," Pr+2b,'b," B8 +2¢,'c," Py—8,8 y (b,'c," + 8,"¢,')—
Sx }/a(cofao " + co”“oj) _—Sx aﬁ(an ’bo” + ao ,,bo,) =0. (1 5)

Eear uepess varyio HEGYAL TOURY LPOBENEME OCH Iapai-
ZesbRHd OCEMD .8,y ¥ OyleMs CIdTaTh @b ,c, 33 KOOpAmHA-
TH TOYEH, OTHECEHHON ET 3TEMT OCAMB, TO 3alaua ouperBienia
a'o,b0,C0; "b,",C,", YAIOBIETBODSIOMRX's UPEIFHIYIIEME YDaB
HeHigMT CBejerTcd, OueBnANO, KT 3a1ayb ompepbiemia of0muxs®
CONpAEEHBRXD TiaMETPOBT: IBYXH NOBepXHOCTEH

@, +b,* £, + 206,50, -+ 2¢,a,039, + 2a,b,c59p, = const.,

a,'Pa+b, P8 +c, *Py—S By.b,c,—
S, ya.c,a,—8, ap.a,b, = const.,

rid @,,9,,9, Yrasm mexay.ocamu a,8,y. llepsas moBepxmOCTH
ects cepa. Taps Ragb CONpAEenDHe XiaMeTPH cdepH BSAUMHO
NepHEHINRYIAPER, TO 38J349a NPHEBOXATCE KT ompexrbiemiio B3a-
EMBO IepHeHIEKYIAPHNXD JiaMeTpors Bropoit mosepxmocrs. Oma
BmybeTs TPE TAABHNXB AiaMerpa, a HOTOMY MO®HO HAfiT TpH
TAKHXD CHCTEMH umcexs 4,',b,),¢,; a,",b,".¢,"; a,".b," ", =o-
TOpHA GYAYTH yAOBIeTROPaTh Yp. (14) » (15) meme dveTHpewms,
ToAyYaloImuMCdS ®8H HEXD Epyrosoit nepecranoBro#f SHAYEORB
", ", y6yEes a,b,c. Tpa eanra 0',0”,0" 6yxyrs o6aagars Thus
CBORCTBOM’B, 9TO OCh Eam®Iaro mepecBEaeTs ocm ABYX® APYTEXH
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TOIs HPSMEMB YrIOMS, TAED 9T0 ocH 00”0 OyAyrs mepech-
RaThCd BB OXHOM Toukd., OTR TP BHHTA HASKHBAKWTCH IMABHEIMEA
BARTAMA TPYNOH. KCIE MH OpPUMENT HXT 33 OCHOBHEHE BHHATH
ap,y, 10 §y=8ya==8a8=0. .

Beass roury mpusefemia vb rourb nepechyesis oced a8, y,
Oyrems mubrs O, =a.a,+88,+¢,y,, 0,=a,a,Pu~+bp0, P8+
€ YoPy u axa Po ® nepunedjEEyspa ) HOAYYEME:

Po = a,” Pa+b,* P8 +¢, Py
a,’+b,*+¢,} !
by, (Py—PB)e, +c,a, (Pe—Py)f, +a,b,(PB—Pa)y,
xX= a,'+b, +¢,’

Wss aruxs dopuyss cabayers, wro upr Pa=IS=Py,
Po=Pa m =0, T.e. KOTIa DAPAMETPH rMaBHENXF BEHTOBD PAB-
HE, TO B DapaMeTpH BCBXT® BEHTOB® IPYNIH PaBHH, & OCH HXb
06pasyoTs CBASKY. :

Mpanbras ‘dopuyry (13) r® pascMarpusaemoft rpymu’k,
MH X0IREN moxoxETs FY(=a'd’¢")=0, m6o umcia a,b,c oxHoO-
YIeHHH mapaserpa HYIs. TarmM® 06pasoM’ HPEXOZEMB BH Te-
opens.

Teopema. Cymma Po'+ Po" + Po" + 6, ctg8,—p,tgnp, ecmp
GEAUNUNG  MOCMOANKAR 04A KaNcOwTs mpers eunmoss 0',0",0"
MPETUACHRON IPYNNG. U POSHACIMCA CYMMIs NAPAMEMPOBE 1406~
HOLE 6UNMOGS.

Orcioza cakbzyers:

I. Cyuma DmapamerpoBT KamINXD TpeXs BEHTOBB, OCH KO-
TOpHXH OepechranTcs. BB 0ABO# TOUEB, €CTH BeAMIHAS MOCTO-
AHHA. o

II. Cymma mapaMeTpoB® RA®IHXD TPeX® BEETOEE, HAIDA-
BieHid ocell KOTODNXT BSAHMHO HEPNEHIAKYI4DHE, €CTh BedH-
YAHA [OCTOSHHAS. '

H6o Bp 060uXT YEA3AHEHXS CIYIaaXB 8, ctgh,—y,igy, =0.

I'pynna (3,111, 1) 0 =a,a+b,8+0x¢, y. Bb rpynnd oxmas
BUHTH GeskomeyHO Goapmaro mapamerps (@y).

I'pynna (3, 11, 2) p=aa+wbB+wey. By rpyood
JBa HESaBUCHMHXB BHHTR O€SEOReYHO OG0AKMIATO NApAMETDS
(@8,6y). Ocu BEETOBS EOHEYHATO mAPaMErpa HAPANIEIRHE OCH
. IlpaaaMad TOYRy mpHBefeHid Ha OCE @, UOIYIEME Aia PO
B Y BHDameRia
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Po=]7a+.b.!.§‘_z°_‘?9+ﬁb_a.°.’& (16)
) @, % G 9

_b Ve, ¢ Vay, ‘

X_aa ao’ -+ a, aq: (17)

Besropn x Bch Jemars BB OZHOR mIockocTm, onpexnbige-
Mol sesTopaMa Va,8, 1 Va, Yo uepuesA¥EyIapHOA BT OCH Q.
Bu6upas BarzexammeMt o6pasoMt® orHomesmia b /a, m ¢,/a, MO-
®EeMTh JOCTEPHYTH TOTO, YTO KOHNEMD BegTopa ) Oyiers mpoms-
BOXBHO BHIODAREAZ TOYKA 3TOH# HIOCROCTH; 9epest EABAYIO €4
TOYEY OPOXOIHTE, CABROBATEIBHO, OCH OXROrO W8H BEHTOBB IPYI-
ni. TaEEM® 06pasoME: COBORYOHOCTH Ocell BHHTOBH EOHEYHAIO
NApaxeTpa 06pasyioTs CBESEY MAPAJJIEIbENXD UPaMEXE. Ramaol
npaMolt o1Buaers ozuEs oupexbirenEn#t napaMerps.

Ecim ncexouaut msm paseEctsr (16) m (17) ormomemie
¢,/a,, TO 18 ) TOAYIETCA IWHEAHOe BWpAXEHie OTHOCHTEILHO
b,/a,, otEYAs cxbiyers, 9TO EOENH BEKTOPOEKD °, COOTBBTCTBY-
0mMeExs OJHOMY ® ToMy xe Fp, Ile®ars ma OfHOR mpamolt m,
cxBoBaTEABHO, OCH BHHTOBD OJHBRKOBATO UADAMETDA JeXATD
BD IAPAIIENFHNXT IIOCEOCTHX'.

Ecae nrockocrs BERTOBH Ge3RoHEYHO GOXHMAr0 LAPAMETPa
nepUeHAURY1spHA KB OcE &, 10 Sa, B, =8a,v,=0 u Po=Pa,
T. €. BCB BUHTH EOHEYHArO Napamerpa EMBIOTT mapaMeTps OXd-
HagoBHH.

I'pynna (3, 111, 3) p=wa,a+wb L +wc,y. Bb rpymnd
TPE HE3ABECHMNXT BHET4 OeSEOHeYHO OGOJBIIAT0 INADAMETpa.
I'pynny oGpasyers coBOBymHEOCTL BCBXT® BUHTOBL Ge3KOHEIHO
6oxpmaro mapaMerpa.

Ipynna (4,111, 1) o=a,a+ 5,8 +cy. BT rpynny BXOZETS
ORMHD BHHETH Ge3ROHETHO GOJLIIArO NmapaMerpa (@y) # ORES
OZHOOCHAH JBYYJeHHAH rpynua (@, =b,=0).

I'pynna (4, 111, 2) 0=g,a+@bB+cy. B rpynay Bxo-
X475 JBA HESABHCHMHXH BEHTA Ge8KOHEYHO OOXBIIATO HADAMETDA
E OZHA OFHOOCHAH ABYYNCHHAS I'DYyLIA.

I'pynna (4,111, 3) 0=wa a+wb B +cy. Bsrpyoay Bxo-
XATH TPE HESABHCEMNXT BHATA Ge3K0HEYHO GOABPMAre UAPAMET-
pa B OXHA OFHOOCHAS XBYYAeHHAH FPYNOA.

Beh BunTH GesEoHEYHO GOIbINATO HAPAMETPA BXOAATH BB
rpynny. JIereo mogasars, 9TO OCH BHHTOB KOHEYHATO IApAMET-
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pa 00pasyTs CBASEY HADALICILHHXD (0CH )) HDAMHXE; OpR
9eMD Ea®jad H3D NPAMHXG CBSSKE CIVEHTH 0ChI0 Oe3quciem-
Haro MHO/®ECTBa BEHTOBH BCEBO3MORHEXE HAPAMETPOBB.

I'pynna (5, 111, 2) 0=g,a+bf+cy. Bs rpymod xea me-
SaBHCHMHXD BHHTA (e3ROHeTHO O00ipmAaro Imapamerpa. Bn Bee
BXofuTH: rpymma (4, II, 2).

Ipynna (5, 111, 3) 0=ca,a+b8+cy. Br rpynnk tpz
HE33BHCKMHXT BHETS G0e30HEIHO GoXomaro uapaMerpa. Beb
BHBTH O0e3KOHEYIHO 60XbMAro IADAMETpa BXOZSTH BB rpymmy.

I'pynna (6, 111, 3) 0 = aa+bB+cy ecTb COBORYNHOCTH
BChx® BEETOBD. ' :

97. I'pynnw 63aumnws. Jva BEETa O B O HASHBAIOTCA B3A-
EMEHME, €CIA HXD OTHOCHTeIbHRH MoMenT® §,00=0, zmave
TOBODH, eclH SQOC eCTh BEWECTBEHHOE THCIO.

Teopema 1. Cosoxynmuocmv 6unmoss 630UMNKLE C3 GUNMAMY
N-HACHHOW 1PYnNs 06pasyioms PYnny 6—n-vienHnym.

JloameNs OTY TeopeMy AXZ XBYXb 9YACTHHXD CJIYYaeBS,
Haup. gaa rpymns (3, III, 1) o=aa+df8+wc y u (3, 11, 1)
Q=a,z+b3. Tarb Eaks BE OePBOME cayyab @, =b =c,=0,
TO YCIOBi¢ B3aMMBOCTE BHHTA O Ch BUETOMB O, KOTOPHE ompe-
rbagerca pasemcrsoMs [cM. (95) § 81]:

68aBy =za' +yp'+2zy',

b o' =Vgy, 8'=Vya, y'=Vag, 6yrers [cy. (99) § 81]
a,z, +by, +¢,2,=0.

Jxg B3AEMHOCTE BWHTA O, cO BCEME BHETAME PpPyHON
0 =00+, +6)¢, y HeOOX0XAMO U XOCTATOURO, ITOGH &, =y, =
2,=0 m, cabrosareirHo,

oSaBy =z,a' +y,p' + aizl Yy

Tags rax® BeawymsW T.Y,,%, MOFyT'B OHTH COBEPHIEHHO
IpPOXSBOILEH, TO BHHETOBE O, EOTODHeE BSAEMHH €O BChME BWEH-
TaME TPYUOH O CymECTByeTh OE3UHCAEHHOE MHOKECTBO ¥ EX3
COBOXYNHOCTs HIPeACTaBiders, 0YeBEAHO, rpymmy Tuna (3,111, 1),
-ompesbageMylo DpeXbEIYMEMS PABEHCTBOMS. '

CoBepmieHEO TaEZe JOEAEEM'B, YTO COBOKYHHOCTh BHHTOBB
€ B3AWMHEXT CH BEETAME IPYUNH Q =0, a+bB o06pasyers TAE-
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Fe TPeXUIEBHYI TPyOOy, KOTOpad onpeabimTcd paBeHCTBOMD
0SalBy =z,a'+zy'.

Pascwarpmsas oTE uprMBpH, Mu BEZAMB, 9TO TPyODA B3a-
EMRAH €b O=aq+bf+cy omperbaserca parercrBoMs 6805y =
xa'+yB'+2y', IDE uYeMD, eclm TUCIA @ M Z, b R Y, ¢ B2 ma-
30BEMT COOTBETCTBYIOmMEMH, TO, ROTAa BE rPYNNE 0 =aa+ b8 +c
THCI& @,b,c OxHowNeREW, BB rpyunb BsamMuod 0Safy =o'+
yB'+ 2y’ coorsircTByHOmia HMF UACIA Z,y,7 TaEEe OXHOTICHHH
¥ DapaMeTpH EamA0¥ mape cooTRBTCTRYIOMEXH THCEND HIR
PaBHEN HYJI0, H1H Ge3ROHeHOo BeIdkd. Ta®®, BL IEPBOMT mpa-
wbph, a=a, w 2=2,, c=cic, ¥ z=wz . Ecim me ravoe m8um-
6yas m3® 9ucers a,b,c+DaBHO HYJI0, BIH IBY9I€HHO, TO COOTBET-
CTBYIOINEE €My MEEAY 4,Y,# ABYIIeEHO, WIH PaBHO HyJw. Taws,
B0 BTOpoMD npeMEph, =0 1 2=2,+ w7, b=b + b, 1 y=0.
Taruns obpasoums Mu nmBen® cabiyomym TeopeMy:

Teopema II. I'pynna esaumuas cz O=aa+bE+cy onpe-
ONnAREMCA PABEHCMBOMS

08aBy =za' +yB +zy'.

Ecauw wucaa a, b, ¢ 0010useHn, MO OOHOUAEHNS: U YUCAQ
Y8 NPUNEME NAPAMEMPL KAKOYE AuUGO NAPbL YUCEAB UM PAS-
Hoe Hyso, usu Geswoneuno eeausxu. Ecau oce xaxoe nubyos wu3z
wucess a, b, ¢ 08yuaeHHO, MO COOMBIMCMEYIOUEE MENCOY X, Y, 8
DABKO Ky, CAU JCe KaAKOe Rubycs u3z wuceas a.b,c paswo ny-
MO, COOMBRMCMEYIOUEE MeHCOY LY,z OYoems 0ByureHNvims.

Jdra TeopeMa XaeTh BO3MOEEOCTH 1O XaEHOH rpynnd, orza
OHA ODHBEICHA ED KAHOHAYECKOMY BHAY, TOTIACH e IOCTPOHTH
TPYNNy B3aHMEHYIO. :

98. I'pynnu domoarwumessnma. IlycTs mMbend #%-1IeHEYIO
Tpynny Q=a,0, +a,0, +...+a,0,. B3dBb EagExs EHGYAb 1Ba,
BRHTA 9TOK IPYNIH, O'=a,'0, +4,/0, +.. .8,/0, # 0"=g,"0 +
a,"0, + ... +a,"0, W DOCTPOESH VQ'0", HOXYIAEMD BHHTSH

7="Vp'0"=(a,a,"—a,"a,) V0,0, + (a,'2,"—a,"a,') V0,0, +..

Kom6rrEpys nmozo6HHMSB Ee 00pasOMb EAEIHHE BEHTH Ipym-
ON O Cb RAEANND JPYTHEMT BAHTOMD TOH XKe I'DymoN B CTpOS
Zid RaEROH TAEOR DAapPH BEETOPHOE DPOH3BeJeHie, MH MOIYYAMS
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Ge34mCIeHHOE MHOKECTBO BARTOBS, KOTODHE, 0Y€BHIHO, IPAHALIE-
®arTs rpynoh
7=b,V0,0,+b,, V0,0, +...

O6parso, gagot 6m BERTS 7 9TOH TrPYNON MK HH B34IH,
T. € RaKkOBH OW BE Gaam umcra b,,,0,,,... BCerza MO&HO mOXO0-
opate @', a,',..a,; ", a,",..a," TaKks, 9T00H a 'a'—a,"q, =
b,, a'a’—a’a' =b,,...; cabiosaTerbmo, RKamAHi BHATSH
rpyons 7 6yJeTt BeETOPEEME NPOE3BeJeHieMs RAEUXS IH60 ABYX'B
BUHTOBS Trpynmm ©. I'pymny s masoseMb JonoseEmTeinHoffi EB
rpyant ©. Korza Vp,0,=Vp 0,= ... =0, Oyiemt roeopars,
YTO AODOJHATEIbHAS IPYNIA HCYE3AELTS.

Pascmorpumt nlgoropHs csodicrBa ZOHOIHETEARHOH PpYyH-
nmu. Joramems cHadala crbiymomyio Teopemy:

Teopema 1. Ecau xaxmcowsdd u3s eunmoes a, £ 63quMENs C3
KANCOLLMS U3 GUHINOGE Y, d, mo eunwms Vap ezaumens cs 6un-
moms Vyd.

Bs camom® 1Bah, BB cuiy BSaEMHOCTE BHHTOB® o E S CB
y 7 d, Say, Sad, S8y, SBJ Gyryrs BemecTBeHEHNE INCIAME;
cabgorareabro, mwo dopuyak (74) § 77 Gyxers TaEme Bemect-
BeRBHME Tucions u SVasVyd u smara Vag u Vyd 6yayrs
BsanMEH. M3® 9TOll TeopeMH BHTEEACTD

Teopema II. Eciu wpynnee O u G 63aumubi, MmO 6CI 6UN-
MoL PYNNGL Qonosnumessnol ks O OYIyms 63AUMNYL 5 BUHMAMY
YN 00ROINUMEIHOE K5 O.

PagcMOTPEMT CEOABEO 4AEHOB BB IONOABHTeAbHOY rpymmb.

Oceosuuxs BmaToR: rpymmm 7, V0,0, V0,0,,..., Oyiers
n(n—1)/2. CabroBareibHO XOMOIHATENbHAS FPynma 7 GyXers
u1n n(n—1)/2-uiesnolt, ecam smrTH VQ,0,, V0,0,,... Hesa-

BHCHME, RIH, €CIA OHE 3aBHCEMH, TO OYJeTL C€OZEPHRATH MeHb-
me wbuw n(n—1)/2 yienoss. Bo BcakoM® caysal wmcio es
YIEHOBE He MOEETDH OHTh Goaeme %(n—1)/2.

Yro6u Toyabe omperbamrs THEUD B YHCI0 IAEHOBE JOLOJ-
BEETEAbHOR rPymOM BB BamioMd YACTHOM® ciydad, mpmeeiems
RaHEYI TIpynny Eb ed EaHOHHYECEOMY BHIY O=ada-+bf+cy,
rat 9mcra a,b,c, cMOTPA mO TENY TPYHONH, MOIYTs GHTb PABHR
Hy2:0 mi# OHTH OFHO-RIM IBY-1IcHENMHA. Bsaph 1Ba BAATA IDY-
mnel, 0'=ad'a+bA+cy wo"'=a"a+'f+c"y, crpouns BEETE

7=b'c"—'c) VB + (ca"—c"a)Vya+(a'b'—a"¥) Vaps (18)
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BJIA, HOXOEALD

f=bc'—b'c, g=c'a"—c"a/, h=at'—a'¥,
a'=VBy, f'=Vya, y'=Vas;
T=fo'+gp +hky' (19)

Mu moxzyysmt Bch BEHTH JONOJHETEABHON IPYNNH, ecInm
grcIaMs @' b,c,a'b',c" SyleMd fasars BCH BOSMOEHHA I HAXD
smagenia, T. e. OyzeMd mswbHATH BTH YmCda TaKb, YrOOH BEETH
©' » Q" npumaziemaid Kb jaBHo# rpynnb, m, cabposareibHo,
aduna,bab, ¢ nc' 6uim 6 ofuEagoBaro Taua cooTshr-
CTBEHHEO CB @,b,c. ITO SHAUUTS, UTO WHCAA ¢ H @ JOIEHR IPO-
6braTe, ocrasagck BemecrseRHHMA, BCE sBavemis o1B —CO 20
+00, €CIE BE rpynnd Q YecCIO @ OXHOWIEHHO NADAMETPA HYIh;
g@caa 4 ® o' JoXmENM ONT: Bala a,'@ ® 4 '@, OpEYEME
a’' n g" roa%BER MEBATECA 0TE —CO A0 + 0O, €CIH 4 OZBO-
uleHR0 Oe3EOHeYHO GOJBINATO IAPAMEeTpa; IACIa @' ¥ a'' AOIRHE
OuTr EAEAME YrOAHO YMCIAMA BEia &, -+ wa,' ma'+@a,", ecan
9ACA0 @ ABYWLIEHHO,  BagEOoHems o' =da'=0, ecxm a=0. Tarosa
e casp Memay wacaamm ¥, b’ u b; ¢/, ¢" u ¢. Tagams ofpa-
soM%® fopuyant (18) m (19) ompeabagoTs XONOIHHTEALEYIO IPYNIY
BO BCBX® cayvadxs.

Onpexbaays, raupeMbps, rpynny I0HOIBATEABRYI Kb IPYI-
s (4, I, 1) 0 =aa+b,+cy. B srows caysad uamcia
a,a,a"bb b opBOwIEHEN DapaMeTpa HYAb, YdAcIa Ee C,¢,¢" IBY-
YIeHHHN; H0STOMY uacio h=a'b"—a"l’ 6yjers OZHOYICHERMS, A,
vpcra ke f=0b'¢'—b'c’ @ g=c'a"—c"a’ ipyunemHnME ® rpynna
JomoxmaTessEad Gyaers 7=fa'+gf +h,y',—ndravienHolt Tama
(5, II1, 2). Moxssyacs dopuyxoit (19), IZerko moEasats, 470, BO-
ofnie roBopd, rpyuna XOIOJHETEIsHAA EF OXHOOCEOH HCYESaETH,
EB ABYOCHOH-—OXHOOCH&, KB TPEXBOCEOA — TpexhOoCHA; Tpydma
AOIOJHATESbHAA EB OZHOYIEHHOM HCYesAeTH, BB JByUJeHHOM—
OZHOUIERHA, Eb TPEXUJeEHO# —TPEX1IeHHA, Kb YeTHPeXUIeERoH
ODATEYIEHEA, Kb NATHIICHEON—IIeCTHYIERHA

B® sacTEHXB CIy9a4X® 9@CI0 YAEHOBD JOHOXHATEILBOM
IpynnN MoRers OHTb B MeRBe yEasapHEX'® BHCIMEXH npeabaoss.

99. I'pynnw: samsrymoia u pasomsnymos, Paspbaums rpyn-
OH Ha JZBa EAacca. Eciz Bch BEHTH PPYNOR  XOWOJHATEXbHOR
BB AaHBOH, mpuEajiemard Kb dTof nocabamedt, nam m@cuesaloTs,
TO Jaueyi0 Tpynny OyleM® HasWBaTh 3aMEEyToit. Bp Thx® ®e
£IyuaaxXh, EOTAa 3T0 ycIOBie HeBRHoaHERO, OyieMs rpynny Ha-
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8uBaTh He samMpEyTol, miam pasomrayrodi. Kcam npomssexemiz
Vo.0,, Vo,0,..., BABIRXS XBYXT BUETOBS Q,, O,,. .. Opn, EOTO-
PHA CIyAATh OCHOBHNMHE BRATAMH IPyHON 7, IONOAHWTEAbHOMX
Eb 0=a,0, +a,0,+ ... +@,0,, BCBupERAXIERaTE rpynub O,
10 T Beh BEETH rpymm 7 opemEajiesars cpyoud O m rpynma
© 3aMEBYTa; KO3 XOTH# ONHO U3'F DPOH3BEIEHi%t VQ,Q, Vo,0,,..
B COCTAaBh FPYNNH O HEe BXOJATD, OHA PA30MERYTA.

Oupeabraus TaIN SAMEHYTHXE IDYOOG.

Tars BaE® rpymma 7, IONOJBHTEIRHAA OXHOOCHOH rpymms,
ncuesaers, To msn onpexbremia jomosmaTessHOR rpynumm cab-
Ayers, 910 BcE OJHOOCHHA rpyHNH 34MEHYTH.

Ppyona gomonmmrearBad E® XBYOCHOH O=aa+bf ecTs
rpynna oiRoocEad, 7 =hy'. Berta rpymmm 7 nmrhlom 0CBIO 0Cb
Y’y BUATH e TPyOOR O OepecbBaiOT: 0Ch y' DOXD OPAMEMS
yraous, IlosToMy EH OIRHS HSH BEHTOBS rPYIOR 7 HE MOEETDH
NpEHAXIEEATs Tpynnd O ® ABYOCHAd Ipynna MOEETH OHTH 3aME-
BYTO# TOZGKO TOTAA, BOTAR A=—a''—a"h' =0, Krg uero KOIREO
OHTh a=Ca, B b= wb B 0 =0a,a+6b,p. Hrags nss ABYOCHEIX'
Tpynns 3annny'ra TONBEO anymenﬂan rpyooa BEETOBS 0€3K0-
HeTHO 60JbmAro napaMerpa.

Yro6u onperbanrs, EAEIZ ®8D TPeXBOCHHXS IPyIUB
SAMEHVTH, PasCMOTpPEMT NOCIBIOBATENbHO IPYHOH TPEXUIeHHHSA,
9eTHPEXYIeHHNE A HaTALTICHHHI.

Ipynna (3,111,0). JonoxrnTessHas rpyuna 7 =/£,a + ¢,/5' +
+h, ", Ecim sa ocHOBHE BHHTH a,8,y IDYNNH O B3STH rAaB-
HHe BEATH BTO¥ rPynON, TO OCHOBHNE BEATH ZOMOAHATEALHOMH
rpyuns, &,8,y', GyxyTs muBT cBomME OCIME OCH ,5,Y ®
HAPAMETPAME CYMMH B3+ Py,Py + Fa,Po+ B3 coorsETcTBeRHO.
Iloarony, arola rpyna O MOrIa GHTh 3aMEHYTA, BEOGXOLRMO CYme-
crBoBasie pasencres P§ + Py==Pua, Py +Pa=Fg, Pa+Eg =Py,
H3% EOTOPHXE cxbryert Pax=Fg = Py=0. CoGiojlerie s10r0
ycaopia Buoxm’$ f0oCcTaTOYHO, ®OG EOria NADAMETDH TIJIaBRAEIXD
BAHTOBG DABHH HYJW, TO DApPaMeTps B BCBX® BAHTOBS TPYHIH
PaBEH HyJdio, ¥ oc# HXH 00pasyiors csasky. B® TakoMs caysad
OuY€BEJHO, YTO FPynma 7~ BUHTOBG JONOAHMTEABEHXD Kb O Oy-
ZeTh TOBecTBemHa % 570H mocabzmefl; crbrosaTeasno rpyumos @
Oyaers SaMEHYTA.

I'pynna (3,I11,1) ne momers GuTs saMEEYTOH. BB caMoms
1Bk, TPyUma | 1000ARHTENLEAS anters BEXB T =0f,a'+
+cogl,8'+h ¥'. OBa CONEPEHTDH JBA HeSABHCHMHX> BHHTA 0es-
EOHeYHO G0ARINArO mapaMeTpa, BT Ipynuy #Ee O BXOZHTE TOIHEO
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oxgEs Tako# BEETH. Cabzosaressmo me BCh BEATH rpymuUR T
NPAHAIACEATS O H TPYNUa O DA3OMRHYTA.

Tpynna (3,111,2). I'pynno#t gomossuTessHOll CXYRHETD ABY-
Y1eHEas rpyuna ¢ =ag,S +wh y' BEATOBE GesE0HEYRO GOIb-
HAaro napaMeTpa, OCE EOTOPHXD napallelbHH HJIOCEOCTH, oOpe-
Ibasemoti serropamm Vy,a, z Va,f5,, nepuesimeyiaproi oca a.
Ipyons 0 Tag®e NpEBAXieRET: IBYYIeHHAS TPYIOA BRHTOBE
Oeskoreyno Goxpmoro napaMerpa (a,=0), 0cd EOTOPHXE Napal-
JeAbRHE IAOCROCTE (5,.Y,). Iloarowy, 4ro6m Bch BEBTH rpymon
7 upzEajIema’sd rpynob O m10cEoCTh (S,,Y,) B 0CH B,y IOARHE
6RTh INEpUEBINEYIZpHN ocH . HrTak® rpynoa GyZers SaMEHY-
TO# TOIBKO TOTZa, EOTAA BCH BHHTH EOHEYHATO UapaMeTpa, OcH
EOTODHX® 00pasyiorTs CBA3KYy UADANIEILHNXD OPIMHXS, UMBOTE
0XHBAEOBHE mapaMeTps.

Dpynna (3,111, 3). JomolEaTesbBag TIPyIOA HCYESACTS,
7=(0. ['pymna @ sameryra. '

Tpynnw uemupexusennwis. Reras DOCTPORTS TpyNOy J10-
HOAHETEXLHYIO EG Yermpexuiensofl, noampu umcia a',a”’bb’ cum-
TaTh OZHOYJEHHHMH. & YHCIZ ¢ M ¢' IBYSICHHHIMH.

I'pynna (4,111, 1) pasoyERyTa, H60 rpynna JONOJSHATENb-
Had B3 Re#l, r=fa'+ gf + h,y', uaradreHna.

Ipynna (4,111, 2). T'pyana fonolumTersHad, 7 =6f,a +
+ 98 + wh v, YeTHpeXUICHES W COZCDEUTH TPH HESABECHMHXD
BEETA (e3K0HEYHO GOJBIIAr0 NApaMeTpa; Bh IPyuQy &e Q Ta-
REX® BUHTA BXOJHTDH TONBKO JB& : rpyuna O DasOMEHYTa.

DIpynna (4,111, 3). JlomoanutexrpHol rpynmnoi cAy®aTs ABY-
YreHHad, 7 =0f,a'+ g, 4, BUETOBS Gesk0HETR0 (0AbMAro mapa-
Merpa. Tags Eakt BCB BHHTH GesRoHeTHO GOJBIATO HApaMETpa
BX018TH Bb IpPynny Q, TO IPYNNA O SAMEHYTA.

Ipynnve namuusennwn. N33 0aTHYIEHHHXD IPynod 4YACIA
b0 ¢’ xpyvaennw, a uucia @',a" OXHOYICHEH.

Ipynna (5,111, 2) He Momers 6mTH 3aMERYTON, mbo rpynma
BB Hell jomorHmTeNnEas, T ~=fa’ + gf'+hy', mecTRYICHEA.

TI'pynna (5, 111, 3). I'pynoa gomoammTeansas muBerTs BALB
r=fa'+6g,S +wh y'. Ocz Bchxb es BEHTOBS KOHEYHATO Uapa~
MeTPa NAPAITeAsEH OCHE &y MeR®Xy THEME® OCH BHETOBH EOHEY-
HAr0 UAPAMETDA TPYNNH QO UAPAIIEIBEHR LI0CEOCTH (6,,Y,) H,
cxbrosarerrn0, mepueRAARYASpHEN ocE o'. I'pymnma O PasoMREYTA.

Ipynna weemunaennaa. Jra rpynna 3aMEEYTa, TAED BARD
0HA IpPeICTaBIZETH COBOKYNHOCTh BCEXT BAHTOBE.
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Pesyssratu npersEiymuxs zscabroBamifi ME pesoMEpyeMs
cibayomeit TaGxamoedf, Ba abpolt cToporh BOTOPOH mepevmCIeHE
Bch THON 3aMEHYTHXB IPYNOh, & HA NPaBofi NpuBeleAN FPYNIOH Ch
HEoME B3auMumi. [locaBimia moaysemm mo mpaBmmams § 97.

Tpymuw 3aMRHYTEIA,
UZHOZIEeHHH L
Beb oXHOTNGHNSA IPYNUN IAYKHYTH.
Jeyudenums

1. (2,1,1) OxnoocHad rpynna p=aa,
CoBoKymHOCTE BHHTOBD, KOTOpHe mMb-
WIS 06myYn oCE ¢b x.

2. 2,1, 2). I'pyama p=wa,z+obf
BEHTOBD GesroHewHo GoABLMmMAroe napa-
MeTPS,

TpesudzeHHH 4

1. 3,111, 0). Ppynus p=a,a-+b,3+¢,Y,
IpH YeMP OCHE BHHTOBT o6pa3ynoTs
CBASKY ¥ MApAMETPH HXF PABAN HYIW.

2 3,111, 2). Tpynpa p=aja+obf+
-+ocy DPAYeMD O0CR M Y OepleH-
IHEYAAPHHN K% 0CH «. I'PYHN4 COCTOUTE
B3h BEHTOBE Ge3KCHe3Ho GOXBMATO Ha-
paMeTpa, OCH KOTOPHX® HepHeHAHKY-
JA4pBH OCH o M, BAHTOBH OZHHABKOBATO
napaMerps Pz, 0CH ROTOPHXD 06DA-
S8YDTT CBASKY NDAMHIT NADAINENb-
HHXT OCH &,

3. (3,111, 8). I'pynna p=w(a,«+b3+
~-¢; Y} BHHTOBT OGeskoHeuno (oabmmaro
HapaMeTpa.

TerTHpexXTYIeHHHA,

1. (4,111, 3). I'pynna p=uwa,x—+wb,3--
~+Cy CF TPeMA H¢SABHCHNWME BRHTA-
¥ME GeskoHeuHO GoALIAro IAPAMETpA.

MecreTaenHad
1. Mlecrmuaennns Tpynna.

Tpynun ¢» HAME B3RRMHES,
MNareuzennaas
MaruuzeiiET B¢BXT THHOBB.
YerRpexUYAeHH W1

1. @.11,2). IsyocHas rpynuas cSafy==
y¥ -2y CoBORYOHOCTE BHHTOBS, 9CK
EOTOPHXD 06PaSYRTE MOTRY ©F 0CBID o,

2. (4,11L3). I'pyuna pSxpy=oza’--
+wy,#+2¢' ¢B TPOMA He3ABHCHMHME
BEHTAMH Ge3R0HedHO GOJBIAT0 HapPa-
Merpa.

TpexuTeHHHS.

1. +(3, 11,0, Tpyuna oSxfy=za'+4
+y,¥+2,Y" TOEECTBEHHAL CF BIAHM-
noft eb Melt rpymood .

2. (3,111, 2). I'pyuna oSufy=a,a'+
+wy f+woz,y. Tpymna cocToXTL He®
BHHTOBE Ge3B0HeYHO G0JALINATO0 LRpPA-
METpPa, 0CH EOTOPHX® HNepneHARKYAAp-
HH 0CH «, M BHHTOBH mapaMerpa—Du,
oCH FOTODHYXE o6pasyoTs ¢BESKY NpE-
NHXE HapaXXeIBHEXT 0CH o.

3. (3,1IL 8). Ipyuna oSaBy==w{z,a'+
+y8'+2y') BHHTOBE Go3KOHETHO 60A5-
mare HaPAMeTDs.

Asyudennma,

1. (2,11,2). Tpynua oSaBy=—=to{z,a’+
yf') BEHTOBT OesgoHewHo Ooabpmaro
NAPAMETPE.

Hcuezamma g,

100. 3adaua: nocmpoums saMeRymyw WPynny, uCrods oms

08Yyxs, uau mpexs, dannwrs 6unmoss. 1lycTh HAMD AaHH XBa BRB-
T4 O, H Q,, BOTOpHe ouperbagiors asytaesryno tpymny. [pyo-
o2 XONOJEWTeIbBAT K% Hell COCTOMTH WSE OAHOTO BHHTA Q, =
=7Vp,0,. Ecim 0,40, 10 BUETH 0,,0,,0, GYAYTH HESABHCBMH
B 6yAyTs onpexbrarh TpexuieHRY0 rpynny O =a,0, +a,0, +6,0,,
EOTOpag MO®ETH OHThH SaMERYTO#, mIm pasomeryroft. Bs mep-

BOM® caysal, EABYI0 O napy BEATOB Q',0" IPYUNN MH HE B3A1W,
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crpos Vp'0", He mOIy9EMD HOBRXE BEHTOBD. Bo sTopoms Hasbp-
HOe ecTb BE rpynnd Xotd o1Ea mapa BEETOBD 0,0, AZE EOTO-
PEX% BUETE O, = V0'0" HenpuAarie®ATs rpynns, TaED ITOYETHPE
BHATA 0,,0,,0,,0, OYVAYTH HesasECAME ¥ omperbiars wermpex-
YIEHRYIO IPYONy O0=a,0, +,0, + 4,0, +a,0,. Ecam a7a rpynma
SaMERYTad, TO BeKTODHES NpOW3BeZeRia ed BEHTOBE He JalyTd
HAMP HOBHX'H BARTOBR. KEclm @e oOHa pajoMEHYTa, TO B Heit
HafiZeMs TAEAXT XBa BEETA O’ up”, 410 O, = VQ’Q" Be GyieTs
nperazie®aTs rpynub, © ResasmCEMEHe BHETH Q,,0,,0,,0,,0;
oupexbaars naTEYAeRAYO rpynny. [laTRUIeBEHEA rpynns pasoMk-
BYTH, & NoToMy maBbpHOe BB rpynud na#aems isa susTa 0',0"
113 EOTOPHX® Q,=V0'0" me Gyiers mpmnaflemars rpymnb.
Brarn 0,»-Q, OyZyTh HesasmCEMH H ompexbasTs mecruuren-
HYI0 rpynnoy.

TakeM® 06pasoMb, HCXOAS -OTH ABYXE BHHTOBS O, B O,,
B1¥ RaEBXD HEGYAb IPYIEXH ABYX® BRETOBG ABYYAeHHO¥ rpynoH,
uMu omperbigemoll, ® HOCTYnad TakE, EaEb TOAbKO dTO ORJIO
yEa88HO0, HempeMBHEO npEfeM® BIN Kb IIECTHYIEHHOX, HAM KB
Bago# mEOYXs apyro#t samemyToit rpyund. Cupammsaercs, kamjad
JH SAMREYTAS FPYNHA MOXETS GHTb NOJYYeHA VEABAHHEIMSB COO-
cofoMT ¥ KAKOBH JOJEHR OHTh BURTH O, U 0O,, BAH, Iyuie,
JBy4IeRHAS Tpynna EMB onpexbagemad, yTo6R OPHATA RB TOH,
gan 1pyro#t samgryro#f rpynnk? Jas pbmemig sroro Bompoca
Zbaaems BCH BOSMOBHHA OTHOCHTEJSHH TPYNON Q= &, 0 +@,0,
OpeiuodOEeria ¥ DPAsCMATpHBAEMD KD Earof saMEHYTO# rpynnd
MH NPEXOJEMT BH EA®EIOMD uacTEOMT ciyyak. Tags Ears oram
n3cibroBamia mpocTH, To Mu He 6yZeMD BXOZETH BB IOADOD-
HOCTH ¥ OPHRBEZEMs TOABEO PE3YAbTATH.

4.1, Baara 0, ¥ 0, uMborr Geskomeuno Goxsmo# napa-
MeTps ®onperbiaoTs IBYWIEEHYI IPYNNY BUHTOBS Ge3KOHEYHO
Goavmaro mapaMerpa. Hagyio 6: wmapy sumTOB® Q' B Q" Tolt
rpynny HE B3dam, VQ'0"=0 m MH He NOAYYRMD HOBHXT BHH-
TOB®.

2. Ecan passme BHETH O, W O, uMBioT: ofmyo ocs,
HIA uapaMeTPh OXHOTO H3h HEXD O€3KOHEYHO BEAHRD H OCH
OapallelbdEl, TO ORE 0uperbigwT: OXHOOCHYW rPpyudy 0= ad.
M vp sTOoMB cayual VO'0" nag xagmx® 1860 JABYX'S BAHTOBB
rpyoms = (.

B. Ecam suire Q, w Q, uubioTh EoBeUEH# napaMerpr,
HO ocd HXBP NaparielbHH, (LI, ecaE uapaMerps OXHOLO H3%B
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HEXD 0eSEOHCYHO BEIEKD, HO OCH He MapaiielbHN, TO OHX OHpe-
abagioTs AByuseEmyw rpyoay Ttame (2,IL, 1) o=a,a+wb g.
Idra rpyOona IaeTh DAsIMYEHE DE3YAbTATH, CMOTPA IO TOMY, 6Y-
IeTs I4 OCh & NepHeHIMEYIADHA EB ocH £, Bam EBTS.

1. Rorja a, L 4,, npuxojuMs Kb 3aMpHyTo# rpynnb rena
(8,111, 2) p=aqa+whp+wc y, mpriens a,-ty, TaEs 9TO
Be'h BHHTH EoHeYEaro mapaMerpa uMbBiors. OZWHAEOBHE mnapa-
MeTpb.

2. Rorza oce a 7 8 Be nepleEINRYISPHE, UPRXOJAMS KB 3aM-
rHyTO# weThIpexuzerno#t rpymn’ (4,111,3) o=aa+ wb f+oc, y
Ch TpeMs BE3aBUCAMHMA BHHTAME Ge3KOHeYHO GOABINATO WApa-
MeTpa

C. Eciz oca BEHTOBS O, ¥ Q, He NAPaIICIbEH H Hapa-
MeTDH #Xb He (e3KOHEYHO BEIMEH, TO OHE oupexbidoTs rpynny
rana (2,11, 0) o=a,a+b,8. llpr sroms MomeTH OHTH ABA
cIyyad.

1. Korza Po, = Po,=0 mock 9, n 0, mepechganTrca, 70
BHMEYEA3aHENMU NOCTPOCHIAMY NPAXOIEMD KB 3aMEHYTOH rpynnd
rena (3,111, 0) 0=a,a+b,8+c,y BRETOBS IAPAMETDA Ryl

2. Be Jpyrext cIyuasxs DDEXOIMME Eb mecTALIeHH0H
rpyumb.

TasuM® ofpasoM® Bch saMEmyTHS rpynnm, RpoMB Tpex-
wJegHol I'PYNIN BHHTOBD (€3EOHEYBO (OJSMATO LIADAMETDS MO~
TYTs GHTh NOJYYeHH BHINEYEA3AHHHXD OyTeMb, HCX0Jd OTH BHH-
TOBH ABYYJCHHOH TpymmH. ‘

Ecam Mu, nocrynas moio6s0 mpextniymieMy, EaYHeMB HO-
CTPOEeRid CB BHHTOB® TpeX4lcHHO# IPyIOH, TO MOMRETH Opex-
CTaBHThCA TPU CIyYad.

1. JaEHad TpexuieHEAd TPyLHOa 3aMEHYTa. LOrjza BeETOpROE
npousBejerie EaEmxd a@60 JBYXD BEHTOBS TPYOOH CEOBA UpE-
HaJAXeRATS Cpynns.

2. Ecam jameas rpynna mpueajiexsts &5 TEOy (3, I, 2)
0=0,a+b A+, Y, UPE Yews OCH £ § Y HE HepuesiMEy-
JIApHE KB OCH ¢, TO UDPEXCIEME SAMEHyTON veTmpexviesgodl
rpyand (4, III, 3) 0=aa+ b S+0¢, ¥ € TPEMA HE3ABHCAMHME
BHHETAME Ge3k0HEYHO GOJbINATO HAPAMETPA.

3. Br ocraisEHXB CIy9adXP 0OAy4aeMD HIECTiiIAEHHYIO
rpymmy.

101. Samxnymu:a 1pynns eunmoss u Wpynns  OsuNcemid.
Taks EaEB BCaKil BEETE ompexbiders co' ABmKenik HeusmB-
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HAeMol CHCTeMEl, a HMEHAO JBu®eHid, KOTODHA U0Aydarca, €clu,
CBA32BT CHCTEMY Cb raitroit suHTa OyJeM® HOBOPRYEBATL TalRy
Ha BCB BOSMOZEEHE YIIH 0T5—OQ 10 -+ OO, TO #—YUXeHEAd IPYNia
co®~' BHHTOB® oOmpexbinrs ©O” ABEEeHiH. ITa COBOEYNBOCTEH
JBEKERiE BasmBaercs rpymuolt, ecim psa uocrhrosareabHES
XBAXKEEiS COBOEYIHOCTH, CIAradch, (yAyT® 2EBHBAJEHTHH OJHOMY
XBHBEHI0 TO# M&e COBORymHOCTH. Bt mpormsmoMB® cxysab coso-
EYOHOCTh JBHMeHil rpynun e o0pasyers. MH morameMs Temeps,
4TO TOSBE0 SAMEHYTHA IDyOOH BAHETOBS oupexrbigiors rpynnu
asuzenif, C» srow nbavio ofparmmca w3 phuwenino cxbayomeit
sazayy.

Wnbemt 18a BHHTR @ @ /S €B cooTRETCTBYOWMUMY EME Tall-
gaMu # nbroropyio HEénwswbEsemylo cEcTeMy, 3aBuMalOmMYIO UO-
soxenie P,. Coo6mens raitgaMb mocrbiosateibEng Ge3rOBEYHO
MaIud mepembmenia BD TakoM’b nopaxrb: 1) mepembermMt mep-
Byl Taiiey BEETR o, 2) mepeMbcramt BTOpyIO rafiry sumTa B,
3) Bepmemt nepeyl raflky BH ea nepBCHAYAILEOE TOJOKEHie X
4) sepmeMt BTOpYI0 TaliRy B €8 NepBOHavalbRoe NOJXOEEHie, H
ppegcTaBEMB ce0B, uro nemswBHAeMad cmeTema CBAsama mood4e-
pPerse 10 ©b nepsod, 1o co sropo#t raifwoil, scawid pazy cb Tok
#8% HHXD, KOTODO#. MH coofmaeMt nepembmenie, csayara Csb
mepBo#t, moToMs €O BTODO#, 3aTBMB CROBa CB mepBOft H CHOBa
co Bropoit. HemsmbraeMas cucTeMa HOAYYRTE TaxuMi 06pPasoMb
YeTHpe nmepembmenis: nepsas raliga uepeBeieT: ee mshH HOJIO-
asenia P, Bs (1), propas @ss (1) Bo (2), sarhu® -cHOBa mepsas
"3 (2) BB (3) u HakoHems BTOpad mss (3) 81 L. Bw pesyan-
rarh araxt nepemBueri# raEM upPEAYTH BH XD UEPBOHAYAID-
HOe moJomeRie, a BemsMbHAeMAA CHCTEeMR OPHEETH A3H NOIOEE-
pia P, 1 Gespomeuno Oxmskoe molomemie F,, Koropoe, BooGme
rosopd, 6yzers oTam4E0 0T moxomenis FP,. Ho Mm mMomems
nepesecT BedsuBmsemyio cmcreMy a3 P, 8w P, cpaty, 0OfnEME
BEHTOBHMT ABEXeHieMs. [locrapaemcs onperbantr BARTBH, 3T0
xeuxerie onperBisiomilt. MR IoCTErEEMT 9TOr0, eCId BalEeMs
Ge3EOHEYRO MAJHS NPUPAMEHid, EOTOPHA UOIYYAIOTH KOOPARHATH
garo# 1860 Touse M mpemsmBraemo#i cmcTeMn npm nepexord es
usp moaoxenis P, s P, wepess noaomesia (1), (2). (3}, =mcB
aroi0 mbasio sajazmmca Boupocoms Goabe ofmums, onperbants
ppapamenie, moxyuaeMoe gagoli 160 dymkmied oTp ROODAEHATE
pToll TOYRA, OpA CKasaBBRXs mepembmeniaxt. (sEauHMT Uepest
2,92 ROODIRBRATH TOYER M G(est 8HayEOBD BE ed woroxmerin P,
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co saauEanMu 1,2,3,4 »5 moxomenmiaxs (1), (2), (3) u P, u nycrs
(z,y,7) Bakag Em6yis QyEemia OsEadtuMs Uepess p.g,7,8,b,c;
?,.4,,7,,%,,0,,¢, EOOpDIAEATH GuBeETOPOBd ¢ E A. Lpm pasHO-
MbpHOMT 1BEEeHiM nepBoit raftkm soopimuaTH TOYEB MM m HXE
¢yBEnig [ cramoBsTcs (QYEENisME BDpeMEHH; H JXerko BEABTH, 9TO
mepeo#f nmpomssogEOR OT® f{z,y,2) mO BpeMeRm Oyaers

of )L —an)f
Xf=(a+qzs—ry) 5t (b + ro—pa) 5 + (c+ py—qx) %
Bropo#t npomseozmo# orv f(z,y,2) OyAers XXf, Tperseit

XXXf w 1. 5. Hoarony, ecad 7 ects 6e3EOREYHO MAJIN@ wpo-

MEEYTOEH BPeMeHH, BH TEYeHid KOTOPAr0 NPOUCXOXWTD ABHEeHie
nepsoif rafigg, TO

=+ o[+ 37 XX+ 20)

ibf, =f(z,,y,,2,). Oseaumen uepess X,/ BEpamenie, BB KOTOPOE
Hepexox®Ts X/, ecag npu OyRBaxs® p,q,7,0,b,c NOCTABEMD BHa-
geEs 1, depest 7 —O0eBEOHEYHO MAJIHH OPOMERYTOES BpeMeum
zpE®enia sropoit raligm, uepess f,—f(x,,y,,s,), Ballzens, uro

. 1,

fi=f+7. Xf+57. ' XX fi+....,

nam, saubnss wo popmyad (20) X f,, sepess X f+7XX f+....,
X X f,—uepess X X, f+....,

f=f + (7 X+ 7, X ) + 5 XX+ 277, X Xt 7, X X, )+ ,(21)

Jaxbe, snawenie ¢pyrenin f(z,y,7), BorAa nepeas raliga pep-
HETCE B NEPBOHAUAILEOE WNOAOEERie, [(%,,Yy,8,) =13, OVXETH

1,
f=f,—7Xf, + 37 XXf,—. ...,

Ho no gopuya® (21) Xf,=Xf+ (rX+7 X )Xf+..., XXf, =
=XXf+...., crbrosarersao

fi=f+7 X f+77, (X XXX 3, XX f+. ..
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Haromens, roria sropad rafixa BepHeTCa BB CBOE IepBo-
HavaIsHOe Hoiowenie, f(z,y,¢) o0pararcd Bb

f4 =fs—'—rl Xlﬁ +%Tx ’Xlef,““- trts

mam, sambesa £, ero BHpamemiems 00 npexpmrymelt dopmyrs
H OIDAE@YEBASCH 9AEEAMR BTOPAlr0 NOPAJEA,

fl =f+ T, (Xx X—‘YX; )f=f+ TT: ('Xx X]f’
b (X, X)f= (At Qz—Ry)ijv +(B+ Rz—-Pz)% +
+ (C+P~ @) L, (22)

r» PQ,R A B,C onpeabaaorca ¢dopmyramz (8) § 14. Urobm
oupexBaurs TeOEPs NPEPAMERiL, NOIYYACME EOOPARBEATAME TOYER
M npu nepexoxh wus® noxomeria P, B» P, Hy®E0 TOIBEO mO-
10&ATs f(Z,Y,2) NONOPEIEY=«, NOTOMB==%, H HABOHENH =2,
TOTA3 HOJYIEMB GOPMYIH

&, —z=0z= (A + Qz—Ry)r,
y—y=0dy=(B +RBo—Pz)y,
2,—2 =0z =(C +Py—Qx),

1B n=77, B3 EOTODHXD BHTEKAETH

TeopeMa I. Bunms, onpednasowyin nepemnwenie uss P,
63 P, ecms eexmopuoe npouseedenie sunmoss a-u £, Vaps.

Jonycrams, 310 a 7 S 1Ba BaETa HBEOTOPO# rpyuuN BEH-
TOBS O, BEOTOpad onpexbagers rpynmy xsumenid; Toraa sch
IBEEERiA: mepeBojdmee cacTeMy ms® noxoxenia P, Br (1), m3B
(2) 3 (3), 33 (3) B> P, a cobroBaTeAbHO ® XBHMEHie,
EOTOpOE Dnepesopmt® cucreMy wuss P, 3p F, B onpexbaserca
BUHTOMT Vaf, Z0A%E0 UpEBa IeXaTs rpynnb xsnzerilf. Ilostomy
BAHTS Vaf Z01%€HD BXOAMTH BB COCTABH PYUNH O, 2 Takb
EAED o B £ MOryTh OHT: EAREME YrojH0 BHHTAME FPyNOH O,
TO BEETODHOE IpOU3BejeHie ABYXb DPOMSBOJBHO B3STHXD BHHTOBH
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TPYOUH O ACIERO NpEEAiIEXAT: rpynnd ©, B rpynna @ 101%&H&
6ute saMERYTOH. TakEmM® 00paSOMT B3aMRHYTOCTH IPYHIOH BEE-
TOBH ABIAETCH YCAOBieMT ReOGXOAGMEIME AL TOro, 4TOGH OHE
Morza ompexbasre rpymny asmmenilf. Jrto ycaosie Buberb cn
b # gocrarouso. Br camous xbak, pascuarpusad saMEHYTHE
TPYLIH, DepedncleBnsa 85 § 99, serxo BuabTs, 4TO ABUEERIS, ROTO-
pud onpenbigioTcs BEHTAMA EakoH BROYXh ¥3T HEXE, CJIATAACH,
BCerla Jal0Th JBAZeRie, omperbigdeMoe OZEEMT HSH BEHTOBG
tolf xe rpynnn. MTaE® um mmEems Teopemy:

Teopema I1. Toavxo samsuymwma wpynnw 6unmoss onpedn-
ARIOMT 1PYNNE O6UKHcEnitE, JBUNCEHIR HCE, ONPEONIACMULA PAIOMK-
HYMOU 1PYNNOY BUNMOGE, LPYNNY He 00pasyoms,

Cabaaens eme sambuanie no mosoxy gopmyast (22). Cro6rm
(X, X)f, cocraBresEsa ms® 18yx5 Bupamenit Xf u X f, orsb-
YaOmHEXDb OABEKTODAMT & H S, OPEICTRBISITH BHpAmeHie mO-
xo6noe Xf 7 X f, orpbyatomee 6usexropy Vas. IHosrtony, ecanm
MH 03RAYAND 4epest X,/ pesyasrars sambam BB X f 3HAUROB®
1 y Gyess p,q,r,a,b,c sEauRaME 2, yepess y GuBeETOpPS C3 KO-
OPAMHATAME P,,q,,7,,4,,b,,c,, 10 Bupamenie (X, (XX ))f 6yzers
noxo6ee Xf, X f u X f u Gyzers coorsbrcrBosaTh GEBERTOPY
VyVaj3, m tomecrso Jacobi:

(X(Xa‘X:)) + (Xn (XSX)) + (X,(XX‘)) =0
6yXers SEBEBAIEHTHO TOMECTBY
VaVgy + VBV ya+VyVap=0,

EOTopoe MH pascmatpmeas:m Bh § 90. Tarmms 06pasoMs Teopena,
dopMyanposannags EHaMa B5 ‘EoBOE § 90 ecrs reomerpmueckoe
TOAROBaHIe TomecTBa Jacobi XJE YEa3aHHATO 9YACTHALO BHAS
supamesit Xf, X f, X.f.

Mnasa ll

102. Onpedmaenia. JarpPan®Es BB CBOEMT EIACCHYECKOMD
tpakTard Mécanique Analytique sacmo Qopmyrmposats ycioBis,
EOTOPHMB JOAKHE YAOBIETBODATH CBASH CHCTEMH MATEDhAIbHHXD
T09eED, 4T06H EMbBA® MBCro 3aKOR® ABHREHis LEHTPA TAHECTH,
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AIE MOMEHTa KOXm4eCTBD IBEikenia. I[eHTps Tamecrs cueTeMH
Gyzers XsErarsca Bb BBKOTOPOMD HADpPaBIEHIH EaKD MATEPBAIb-
Had TOUKA, K KOTOPOH# HpEIOWEHH BCB CUIM CHCTEMH W B% KO-
TOpO# COCpeloTOeHa BCA MACCA CHCTEMH, €CIH CBHSHE NO3BOIOTH
coo6mmaTs cmcTeMb BO BCAROME €8 IOJOKERiA NOCTYOATEAbHOE
nepembmenie no sroMy maupaBiemin. Jdas rToro, arobu aMbar
MBCTO 33K0HD MOMEHTOBD KOJHIECTBH JBH:EEHIS OTHOCHETENLHO
BEapo# HuGyZp ocH, EYABO, 9TO6H CHCTEMY TOYEED BO BCAROME
ed noJOEeHim MOMAO OHIO HOBEDHYTH BORPYIS 9To# ocH. FITaks
Jarpanas npexnosaraers, 4T0 MOXEO, He usMbngs oTmOCHTEdB-
HBI0 PACHOIOMeRis TOYEED CHCTEMH, CO06iqurTh €ff BL IepBOMS
ciysat pocrynareanHoe uepemimeme BO BTOPOMB—BPamaTedb-
Hoe. Ho o6a 5Tu mepewbmenis NpeicTaBiaioTH AWML 9ACTHEHR
ciyyalt camaro o6maro, & KOTOpoe cmocoGHO TBepaoe Thao,—
nepeMBimenis BEETOBOrO, a HOTOMY BeChbMA €CTECTBEHHO 38JaThH-
¢ BOOPOCOMB, YTO JfacTd HAMD upmEnaus D’Alembert’a s3
COeIMEERIW CP IOPEELMIOMT BO3MORHHXB nepembmenifi, ecam
CBEBE WO3BOJLOTH co0OmATH cucTeMd BO BCAKOMT €d HOJAOKEHIH
BEATOBOP nepembmenie. ITOTH BOMPOCH UPABOIATE HACH KB
BAATOBHIMD WHTErpajamb, csoficTsa EOTOPHXD, BARD YBAAOMD,
1BcRO CBASABH CB pesyspraTamMm upelstmiymed riasu., Ha cyme-
CTBOBABie BRHTOBHXb HATErPAIOBh OHJAO YRA3ARO BIEPEHE I.
Cerruti (,Nuova theorema generale di meccanica®. Atti della R.
Acad. dei Lincei (3), II; ,Intorno ad una generalizzazione
ad alcuni theoremi di meccanica“, Collectanea math. in mem.
G. Chelini). Mor m3cabrosanmis, OTHOCAMIACS Kb BURTOBEIM'S
mATerpalaMi, KOTODHSE COCTaBATH COiepiraBie dTO¥ IJaBH, CAy-
EHXA INpefMeToMT JXBYX® coobmenift (Mse. HRas. &. M. O6m.
(2), IV, npororoas 35 sac; Hmesmwrr IX cwbara P. Ecr. =
Bp., Ne=6) u sambrrw. nowbmenno#t 8% Comptes Rendus (C.R.
1894 CXVIIL, p. 129).

'Veaosmmen TIpeJBAPHTENbRO BE H'EEOTODHX'B TEPMUBAXE.

1. Ecam cBasm CHCTEMH TAROBH, 9T0 MOKeMB, He uambnadg
OTHOCETEJLHATO PACOOIOREBid TOYEKH, COOOWHTS Beel cmcreM’,
BO BCAKOMB €8 IOJO/EEHiM, HEEOTOpOe BEETOBOE nepem%meme,
TO GyZeMD roBODETh, YTO XA CHCTEMH BOSMOMEHD RUHEMATHYeE-
cgif pEETH. D@BerTOP® ® BEETH, onperbrznmie BO3MORHOE
BEETOBOE mepembBmenie, 6yzeMt HazmBaTs BOSMORHAMA. ['pyunmy
BEHTOBTL (yAeM’s BasWBATH RO3MOWBOH, ecim BCH BRNTH rpynON
BOSMOREHI.
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II. CrommuMs BCh cBaH, UDPBIOKEHANS ED TOYKAMB CH-
TeMH mo upaswly Poinsot, 1. e. Tak®, EaE® ecam On onb pbit-
CTBOBAIN Ha TBepioe Thzo. Mm DoIyZaMb OXHY CHIY W OZHY
uapy. bmBerTopt, Xapagrepasyomii 9Ty COBOEYNHOCTH HA30BEMD
GEBEETOPOMT CHI%, & BEETH, Ba KOTODOMB OHD JERHETD CHAO-
BEIMB BAHTOM.

1I1. Mzo6paseMs EOAMYECTBO ABEEBEHiZ EsmJol TOUEM ecme-
TEMH BeETOPONM'D U CIOMEMSE BCH BEETOPH T4EB, BAED ecad OH
oHE m3o0pamaru co6oft cuJH, NUPHIOEEHHHI KB TOURAMD TBepla-
ro 71hia,—moJ1y4EME TAaBRKHE BEETOPS ¥ napy. bmeerTOp®, Xapak-
Tepmsylomill 8Ty cHCTeMy, BAasoBeMD OWBEKTOPOND EOIMYECTBD
IBRAEEEid, 4 BEHTD, Ba KOTOPOMB OHD JeHEuTh, BAETOMB KEOIH-
9ecTBD IBAKERId.

103. Boamomubie BUHTbL. [ 0a0n0mumA cucmenmss. IlycTs unbeMs
CHCTEMY, COCTOJMYI0 R3b % TOYERD (2 ¥; 2,) (6=1,2,.m), BO3-
MORHHSE NepemBmenia EoTopuxs, dz; Y, 2; CB3RHH MeEXY
coGoif s ypaBdeRiaMu ’

‘T"(Al'id\xi'*'Bﬂ‘id\y;"'Ckid‘z;')=0’ k=12,.s (1)

12
rib Az;, Bz, Ci cyTs BBEOTODHA (YHENIE OTH KOOPAHHATSH
TOYeRD CHCTEMH W MOTYTH 3aBuchrh Tagme oT% BpeMens. Cu-
cTeMy TOYeESs OyZeMb HaSHBATE TOJOHOMHOE *), ecam cmcTeMa
yp. (1), paseMatprBaeMad Kak’b CHCIEMA YP. BH HNOABHXD JB(-
Jepennialaxs, EHTErpEpyeMa B CTa’10 OHTH SEBEBAJEBTHA S KO-
HEYHHMB YDABHEHISMD BHEAA

fl’= Ck; ]5==1,2,...3 (2)

rab fz cyrs mbroropms ¢yErmiz ort ROODAWHATE TOYERD (M
Bpemenu) u C; DOCTORAENE, H HETOJOHOMANMEA— BB HPOTABHOMB
caygak. Jia roloEOMEEXB cHECTeMT (YHEQiM f; OyleM® HasH-
BaTh ysEmiamu csasedd.

Eczm 118 cmcreMH BO3MORERT KRHEMATHYeCKil} BEETS «,
(p,,q,,r,,ahb”c,,), TO MH MOMEMD TOYRAMB CHCTeMH, Bh RARIOMB
II0I0KEHIM ed, 3aRATh ROTOPOE JONYCEAOTH CBA3H, COOONHTH Ge3-
romeyno maswa nepewbmenis dr; dy, dz, onmpeabagenmwa op-
MyJaME

Jwi”" (a, +9,2,—7,9,)e, .
Sy, = (b, +1r,2,—p, 2,)s, i=12.2 (3)
dz;=(c. +p,Y:i—9, %),

*) Tepunis sammcrBYeMT Y Hertz'a, Mechanik, p. 91,
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rib ¢ ecTr BeamumEA Ge3EOHEYAO MAJad OJAHAKOBAZ J1d BChXx®
TOYEE> CECTeMH. Jrr mepeMbmiemid, EaET nepembmenia BosmoE-
HEY, IOXZBH YJZOBIeTBOPATh Yp. (1), m moroMy ara Bebx® mo-
JomeHi#, 3aHATh KOTOPHA HO3BOIZIOTH CBA3M,

A/},—!-b EBh-t-c ECh +p 3 (y,(;x«,-—-z B;)
E(Zzﬁh—x C’zu)-'-’ 2(90 By y;Aln) =0. k=1,2,.5 (4)

TagoB mHeo6xozaMEA m JOCTATOUERA YCIOBiZ AJd Toro,
4T00HN BEETA @, OWJB.BOsMOMenD. Baarogaps ammeitHoMy m oxHO-
PoXEOMY BEAY HOCABXAMX® yp. OTROCHTEIFHO EOODAHHATSH BHHTA
@, JeTE0 UORA3aTh, YTO BEBTH €4, ~+ 6,0, +..,T1B ¢ e,,... CYTH
REEOTOpPEIS BelgecTBEeHHKA 4YACHA, GyAeTh BO3MORHNME, €CIH
BEETH @ @, .. BosMozEH. TakzMb o0pasoms MH mubems
TEOpeMy:

Teopeusa 1. Ecau euwmw @, a, ... 803MONCHb, MO GOIMONCKG:
U PYNNA, UMY ONPEOTmAREMAR.

Orcrosa cabayers, 4T0 COBOEYIHOCTS BCEXE BOSMOBEEXE
A14 A8HEHXB csasell BEHRTOBL ofpasyers BempemBEEO rpymmy
BEHTOBD.

IlpeasBaymas TeopeMa copaBefiusa GyXeTh XA CHCTEMB TO-
nzomouno# mim pErs. Hampormss, cabryomis TeopeMu, EOTOPHA
MH JOEaXeME BT 2TOMB uaparpadB, mmBory mbero Tozsre B
ToMs cxyyah, Eorza csasm MOryT®s OHTHL BHpameaw yp. (2), H,
cxboBaTeIbBO, CHCTEMA IOJOHOMEA. PascMOTPUME, E4ED B STOMB.
cxysal BmpasaTCd yCI0BiZ BOSMOEEOCTH BEHHTA «@,. Temeps yp.
(1) ¥n womems SaMBHETL UMT SEBHBAJERTAHME YP.

z (df Ly P L dﬁ‘d’y + %d‘z) 0,

a yp. (4) samBmarca cecreMof yp., EOTODNS GYAYTH BHDAKEATS,
9T0 E&EIad B3T (QYRENi# f; cBaselt yxroBieTBOpders YP.

5 X f=0,
X
X f=a, 2‘2104-6,2@-’: + clz‘if-&—

+p, & (y‘—)—-zay) +q, E(zaf df ) +7 E(:caf z—i). )
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Tarems o6pason®, IJa TOrG, YTOOH BEBTEH !, OHAD BOSMO-
HEeHD, HEOOXOAHMO W X0CTATOYHO, YTOOH BeE (QynEmim cBaseil B%
EABIOMB DOIOXEEId CHCTEMH YIOBIECTBODAXE MPEIBHAYMEMY Yp..
Tags EaKT AA4 TOYER CACTEMH BOSMOMRRH TOJLRO TARid HOXO-
/MBI, EOTOPHA JONYCEAOTH CBa3H, TG EETH HeoOXOXUMOCTH,
4100 ¢ypEmim f; yaosaersopiam yp. X /=0 TOmMecTREHHO,
enodEd gocraTouHo, eciu oHF OyAyTH YAOBAETBODATH €MY B
caay cootBomenia fr=Cy.

JonyctEMt Teneps, 4ro Epomb BOSMOBEHArC BEHTA @, CYme-
CTBYeTS eme BOSMOEEHNHE BHETS a,(p, ,,7,,,0, ¢,) Taks 410
dysenin csadelt yAOBIETBOPAOTH He TOAbEO yp. X, =0, HO X
yp. X, /=0, vab X,f noxysaerca msv X [ sambmolt y OyEes
p.9,7,0,b,c 3pagxa 1 38auEoMs 2. Pymrninm caaselt, yioBierBopss
BB CBAY EaRAXbH 1400 COOTHOMEHiH MemAY mepeMBHEHME IBYMB
yp. X,f=0 u X =0, 5a ocuosanin nsphermolt Teopemu, 6yxyrs
yAOBIETBOPATs BE cmly THx® ®e coormomeni#t m yp. X X f—
X, X, f=(X,X,)f=0. Ho suuncasa (X, X,)f, M monyuaems 1is
HEr0 BHpamenie, koTopoe oramyaercd ors X, f Toabko THMB, uTO
BB BEeMb BMbBCTO p,.9,.7,,0,,0,,c, CTOATE COOTBETCTBEBHO KOODAM-
mate PQ,R,4,B,C Omsexropa Va,0,, a HOTOMY 35 Yp.
(X,X,)f2=0 (k=1,2,. .s) Oyrers cybnosars, wro BEETH Va @,
TaE®e Bo3MOmens. WTakp BMbBeMt Teopewy:

Teopema II. Ecau das 1040n0m08k cucmembs sunms: o, ua,
B0IMOTCHYL, MA 803MONCENs U Gunums Va, a,.

Uar Teopew® I m II Bureraers cabayomas.

Teopena IIT. Cosoxymnocms 6CHTE  60IMONCHBXS GUNMOGY
ofpasyems 048 1040HOMNOY CUCEMBL IAMEHYMYIO IPYNNY.

[Ipernoromums, 9r0 CcHACcTeMa TOIOWOMHA, H HycTs /' ecTh
rpyunna BchbXb BO3MOMHWXT BEETOBSH, Tak® 4To BbTH HE OfHOrO
BOSMOEHAT0 BHHTA, EOTODHA He mupmHEajIe®asrs 6 rpymob I
T'pyouva I' Sygers samrryrolt (§ 99). Bb camoms xbab, ecan oma
HE B8MEHYTS, TO MM MOrA# 6w HaHUTE TAEUXD JBa BARTA rpym-
o, &' u @, wro Va'a’ ®+ rpyund ne mpEHARIERWTH. JTOTH
BAAETH 10 Teopemt II 6yrerTs BOSMOMHHME, Tak®s 4T0 OyreMs
aMbTe HOBWE BOSMOREH? BREETEH, He npmEaiiemamif rpyund,
I, 4ro uwpormBopBYETE NpexmOJOMEHiD, 9TO BCH BOSMQEHEE
BAETH BXOAS8TH BB rpyuny 7. o

TagaMt 06pasoMs MeE]y FOTOHOMEHMA B HETOJOHOMHEIMA
CHCTEMAMR €C1b CYmecTBeEHad pasHuma. Toria Kak®, EaRywo
6u rpyuony BEETOBS I7 MH HE B34ad, BCErJa& MOKEMB IOCTDOHTH
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HETOJOHOMHEYI CHCTEMY, IIf EOTODO# oTa rpymoa Onia OH BOS-
MOEHOH, rpynoa /7 foxEHA OHTH HEOOXOXAMO 3aMEHYTOH, 9TO0H
OB& MOria OHTH COBOKYINHOCTHIO BCEX® BOSMOEHMXD XJd [O0IO-
BOMEO# cHCTeMH BRHTOBE. JOKameMDb, YTO BTO VCAOBie HE TOXBLO
He00X0AHMO HO ¥ XOCTATOYHO.

Teopema IV. Cywecmeyroms 10s0n0MHbis cucmemo., 048 50-
MOPHITE JOHHOR S-uAennaA 3amxnymas wpynna I’ 6ydems cogo-
KYNHOCMBIO 6CTILE BOIMONCHBLTE GUNMOBE.

Ipauens rarie EROYAb S HEBABECEMHXH BHETOBD &, 0,
rpyunu I7 3a ocroBEHeE BEBETH. Ilo Teopem’t I rpynual’ Gynem
BOSMOXHO#, ecad BHBTH a,,,., BO3MOXEEH, JI4 9ero, Bh CBOIO
ouepens, Heoﬁxonnuo B JOCTRTOYRO, qro65 QyBEDIE cBaseit Iz
YAOBIETROPAIE YD.

Xif =0, k=1,9,..8 (6)

rid X;f noxyvaerca msw X f (B) sambmo#t y Oyms: p,g,7,a.b.c
SHAYRa 1 3HAYROMY K, U BENWUHEH Pz,Q%,7F,%% 0#,C; CYIb KO-
OpAEHATH BuHTA a;. Hymmo, cabrosareanBo, 10Ea3aTh, 4TO CH-
crema nrd. yp. (6) zomycraers phumenie.

Bs Bupamerin (X, X ) [ seanyunn P,Q,R,4,B,C cyms Eo-
OPAMBATH BHETA Vo a,. Taxs KaEB, 00 IPEeJH0I0RKeni0, rpynua
I’ samMEayra, TO Va e, npnﬁamemum rpyunk: Va,a,=ea, +
6,0, +... +es0, mi e, ,e2, ¢s PBEOTOPHA BemeCTBEeHRN TACIA, B

P=ep, +eps+... +esp,,

A=ea, +ea,+.. -+ eu,,

L S R T L T Y T Y

Orcioga wubems (X, X )f=e X f+...+¢ X,f. Taxme goEa-
®ems, 910 B Bch Bupamenia (X; Xk)f (4h=1, 2, ..8) CyTh JmHeR-
HE (bymnm ors Xzf. Tagams o6pasoms cHCTeNS, yp. (6) ects
cmcreMa moAHas W (YHENIA, YAOBIeTBOpaiomis e, CymeCTBYIOTE.

JayBTEMT npm 9TOMB, YTO BexBICTBie HE3ABHCHMOCTH
BHHTOBS &,,&,,...0t; Bapamenia X f, X r,.. . Xsf memay coboit Tarme
HE3ABACHME, TAEE YTO CACTEMa Vp. (6) ecTs HmoJBAaa CHCTEMA,
COCTOAMa# 3B S ResaBACEMHXTL yp.. IlosToMy cymecrsyers
3% —s He3aBECHMHXT® Me&EXy cofo¥ ¢yeEemiz @,,@,... Pyu—s
YA0BIETBOPAOMEAXS Yp. (6), B ¥XD 06mMEMT HHTErpaloM’ 6yleTs



— 199 —

mporsBoabHAd QyEENi 0TF . PyHEOiE cBasedt 6yayrs QyHE-
nisMA OTH .

[TprooMunas 3aBACAMOCTh Me®AY 3aMEHYTHME TIpYIIAME
BEHTOBS H Tpyomamu JemmeHil, Momems TteopeMm III = IV
dopMyaapOBATH TAEBMT OOpA3OMb:

Teopema V. Cosoxynnocms eunmossxs Osuowenisvi, 603-
MOGCHUTS 048 10A0HOMHOY Cucmemb:, obpasywms 1pynny 0suice-
with. OOpamuo, KuNc0as 1PYRNA OBUNCEHIE GOIMONCHA OAR HIKO-
MOPUY LOLOHOMHOW CUCTEMDL.

104. Csa3u 048 3AMERYMBITE GO MOHCHULBLPYHNE. PA3CMOTPHYD
nocarbjosarTensso Beh TAOM 3AMEEYTHID CPYHOE BD TOMB NO-
pairs, kars oBB nepegmcienn BB § 99 W mORaEeMD A2 BEXD
BANG 37 —5 BE3ABECAMHXB HHTETPAIOBD D, ,Py,...Pyu—s YD (B).
Heras Bs BamAOMB yacTHOMB cayual oupenbimTs QymEmiE @,
MEl MOEMB BHOEDATh HesaBECUMEE OCHOBRRE BHHTH Q..
os RauHOR saMEmyTOH rpyunw Takh, 4robH yp. Xzf=0 no Bos-
MORHOCTE YOPOLATACH.

I'pynna (1, 1, 0) 0=a,a. Hpregmas ocr BEETA 33 OCh
z, momarad o=qa, ambems p =gq,=a,=b =0, ¢ =cr, =1,
rak ¢ ecrs mapamerps BEATA a—a , H

X £ z(mgf gf) +a29f= 0.

Jderxo oposbpurs, 710 370 Yp. mMbers cabryomie 3n—1
HE3aBRCHMEE HHTErPalh:

x csz‘+ysn %
t4 ¢ ) c’

-4 ,
xi Snz—"'ylcs E,

8;—2,. 1=2,3,...n.

I'pynna (1,],1) 0=wa,a. PascMarpEsag 8TOTH Cayiad
EakD YacTHHE cayyad npemmymaro (c=00), anbens: :

A HATETrpaan
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I'pynna (2,1,1) o=aa. Coswbcrsus och # Cb OCbO o H
IPEMEMT 84 OCHOBHHE BAHTH @, W @, IPYNOH BEATH Ge3EOHETHO
6oarmoro napaverpa M BHATH mapamerpa Hyuib. Toraa mmbeMs
po=q=r =0 =b=00c=1; p=q,=0=b=c=07=1 2

3 0 X ey
X‘f_zdz O,X,f—}.}(xd—y ya;)-—().

Idra yp. nmbwors cabayomic weTerparn

;g"-""‘zx,2 ?:2,3,...%
2"+, , .z=1,2,.‘.n .
Tk ~+ Y Y g 1 =1;2,... . mi==n

JanbTaMs, 4T0 MeRAY QYHENISME ;2% + Y, Yz Be3aBACEMHXD
Mem1y cobo @ ovn Pymrnili 2.’ +y,” cTOIRLO, CKOABPKO HEBABU-
CAMHXP VrJOBF MERIY # PajiycaMs BEeKTODAME B3 ILIOCEOCTH,
7. e #—1; crbrosareirB0 Memzy mpeanmaymeEMm ¢yHENiaNH
3n—2 BesaBECAMHXD. .

Ipynna (2,11,2) 0 =wa, o + wb, 5. llaockoeTs, EOTOPOl napas-
Z@IRHR OCYM BEHTOBB, IPEMEMT 33 MIOCEOCTh 2¥, & 33 BUHTH
a,,0, BOSBMEMD BHBTH, KOTopse EMBI0TL cBoMME ocsME oOCH
z 7y Torta p =q,=r,=b=c=0a=1;, p=q¢,=r,—a,=
C=0b,=1n

of 0
Xf=2 % ~0,Xf=5 5§=o.
3n—2 BesaBECHMHXE HETETPals TAEOBH

v~ Yy—Yy, 1=2,3,..n
# i=12,.n

Ipynna (3,]11,2) 0 = wa, 0+ b 8 +c,, BpH Yend oce a & B
nepUeHIMEYAAPEE BB ocz . lIpavens xaroit yubo BEATH PPYNIH
EOHEYHAro HADANETPA 82 a, B COBMBCTHME CH €ro OChi0 0Cb 2,
84 BEBTH ¢, W (&, BO3bMEMT BEATH Ge3x0HEYHO GOJLMOre napa-
merpa, uubiomie csoBMa ocama oce x u y. Torpa a =11,
r,==1,c, = ¢, OCTAIbBNA EOODIMHATH BEATOBB O ,Q,,d; PAaB-
HE HYMO, H

of _ i
Xf=3%=0, Xf=23=0

—x( o of
Xf=3@5—y ) + o

a'fo‘
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drm yp. mwbors cabiyiowie 37—3 HesasmcEMme mHTE-
TpPaiH:

(0o (y,—y Jon |
bi=2,3,.n
z( zl
(@, Jsnt—(y,~y, Jes J
22,
Ipynna (3,111,0)0 =a,a+bof +¢,¥, PR 9eMT 0CA BAHTOBD
a8,y BCH nepecimmcs BB oxAoil TOYRE B nmapaMeTpN ®X%
paBen myxswo. IIpaMems HeATPH CBASKHE 3a HAYal0 EOOPAEEATD
W 38 BEATH A&, BO3bMeMD BRHTH, myBomie CBOEME ocAMH
OCE EOOPIHHATE. Torzxa p,=1,9,==1,r,==1, OCTAIbHHI ROODAH-
HATH DaBEN HYJO, M

X, =2 — zf’—f =0, X,f=3(L —of)=0

dz
ofy
x— —_—
X f =Z( Y3z"
Id1a cmcrema mwbers c:ﬂ;nymmie BHTErPaJH:
wi2+yi‘+zi2’ i=1)27 -1
Tk Y Y2+ 821 1,k=1,2,..m; i=x=k.

Oyrenill 2,24 +yYi + 2,22 Be3aBUCAMEXE MeRAy coboif 7 oT™
pynenit z,°+y,"+2," cTOALEO, CKOJHEO HE3aBHCHMHX'B YIIOBB
MeR®JIy % paliycaMm BekTopaMm, T. e. 2n—3; cabiosaTexsHo,
yEasaHHEA (YHEOIN 06pasyoTh cHcTeMy 3n—3 HE3aBUCHMHX'D
HBTETPAIOBE. ’

Ipynna (4,111.3) o=wa,a+ wbS+cy. lpavens oce y
8a OCb 2, 3a BEHTH @, (1, &, BOSbMEM> BEHTH Ge3ROREYHO 60Zb-
moro napaMeTpa, OCAMH KOTODHMB CIYEATH OCH EQODAEHATE,
a sa BUHTH &, BHBTH napaMeTpa HyJb, mMBwowmilt ockio ocs 2.
Torza @, ==b=c,=r,==1, ocraisHHA KOODAHHATH BURTOBS &, &,
a,,a, paBEH nymo, ;

X,f=5J ,_o Xf= z"f =0, X3f=).‘g§:—_

X f=2(w]] «yd’")
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3n—4 gesaBECHMHE WHTCrDAJH STHXD YP. TAKOBH:

#y—4&, ,
(xi"‘”,)"f‘(?{i—%) } .l-—-2,3.‘.n '
(x;—z)(@a—2,) + (y;—y,)(yr—y,).  4,k=2,3..m; i==k.

Ipynna (6.111,3) o=au-+b8+cy. IlpuMens 3a smaTH
a, a, a, BEETH GesRORER0 GOABMOro mapaMerpa H 3a BHHTH
a,a, a —BHHTH napaMeTrpa myts, mybiomie cBoERME ociMm ocm
‘soopnnuam"s Toraa a,=b,==c,==p,==¢,==r,==1, 0CTAILEHI K0Op
IBEATH DPaBAN HYAI0 B

X f=3d=0, Xf= _——o X r=5"=
X fe ):(y——-zf)__o X f= Z(z ng):—o,

HesasucaMue 37 —6 umaTerpanos 3TEXH Y. TAKOBH:

(@;—x)' +(y;—y. ) +(g;—2,)", i=2,3,.n
(xi‘-m))(mk—xx) + (yz y: (yk y]) + .
+ (2z—2,)(2;—2,). 1,k=2,3,.. ; i==k.

105. Cunosbie BUHTSI. IlycTs B TOYEAMT CaCTEMH OPRIOEEHH
cuan (X; V; Z,)(i==1,2,..n) mpuvews X, ¥, Z; cyrs sbroTopHa
$yEEnIR 0TH EOOp)IBHaT'L YOUEKT cECTeMH f Mory'n sasrchTs
TaR®EE 0TH BPEMEHH U CKOpoCTell TOYEES.

KoopaunaTsr cmiosoro GEsexropa GYAYTSH
X=IX y=2Y, Z=5Z
L=2(yZ—2Y), M=25(:X—2zZ), N=3(zV—yX)

Ecay zra 3cBX® BOSMOEHEXT NOIOKEHid CHCTEMH CHIOBOR
OnBeETOpTH GYZETH B3AEMEAD CH BEETOMD & (p,,4:,1s, ‘,b, ¢,), 0

a1X+61Y+c‘Z+p‘L+q‘M+rZN= (7)

z1g BchBX® BOBMORHHXY 8HAa4eHill KOOPAUHATE 2;Y;,2; Ws® npam-
BEJEHHAr0 JCIOBi# BSAUMHOCTH BAHTOBT & ¥ CHAOBOTO JXErEQ
BEIBoaHTCA cabrylomaa mspberHas
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Teopema 1. Ecau eunms (X,¥,Z L .M,N) esaumens cs 8
BURMAMY O &, ,...05, MO ONB GIAUMENT U CO 6CILMU CUHMAMY
WYNNGL, UMY ONPECTLAREMOU,

JTa TeopeMa cOpuBeiIdBa, OYAYyTH Jd CHAN, OPHIOAEHHELM
EB TOYEaMb CHCTeMH, 06JagaTe moTeANniaroMs uau abrh. Haupo-
TEBS, cIBrylomia TeopeMn mybioTh MECTO TOABEO TOTZa, EOrAa
cran o6aajtaore norenmiagoMts U, Takb 4T0

=20 y=U 220 s
O 9y; 0#;

Bv sroxs caysab yesosie BsammmEocTE (7) BHATAR @, Cb
caaoBuMt unpmmers Baxb X U==0, rak X U ecrs BuHpamesie,
Bb KoTopoe ofpamaerca X/ (B), morza Qymsniio /- sambmums
uepess U.

Jlonycrums, 9Tv cmiopudl BEETH 144 BCEXD BOSMOEBELH
HoIO®eHi¥ cnCcreMH B3aumMens He TOILEO Cb @, HO H Cb BRH-
TOMS Q,(p,.4,7,,%, b,,¢,,). Toria Qyssnid curp GyleTt yIOBEE-
TBOPATH ABYM'h YD X U=0 v X,U=0, r15 X,U noaydaerca
wss X, U sawbro#t y 6yes® p..v,a,b,c 35a9K0BL 1 3Ra&KaME 2.
®yrenia U Gyrers yroslerBopaTs, cabjosateasno, u yp. (X, X;)U
=0, TarL 910 mpruoMmnan smpamenie (X X,), umbeMs Teopemy:

Teopema II. Ecau cuane obaadawms nomewuiasoms u 044
BCIEs BO3MONCHUILS NOROHCCHIE MOUEKE CUCINEMb CUAOBHE GUHMbB
G30UMNY  C5 GUNMAMUW O, U O,, MO OAR MNTs KHce NOLOHCEHIV
onu Gyoyms 63aumMy U Cs eunmoms Vo a,.

IMozo6mo Tomy, rarw® n3e Teopem II § 103 6maa moayuena
teopema I1[ § 103, Taw® Temepr usb TeopeMu II BrTEEaeTH

Teopema IlI. Feau cuan o6aadaroms nomenuiaroms, mo
COBOKYNHOCMY 6CTHTE BUHIMOGE, B3AUMHLLE CB CUAOGHIMU, 00PAIYIOMS
saMEHYmMYyn pynny.

Otciora cabayers, 910 CEIOBHE BHETH JI8 KOBCEPBATHB-
HO# cHCTEMH MOryTh 00pa3oBaTh TOJNLKO TIPyONy B3AUMHYIO Cb
3aMEHYTOM, T. e. Ipymaoy oasoro usb THXT TENOBE, BOTOpHE
npumseiesn BhL mpasolf moxosgEd Tabimnm § 99.

Teopena IV. Bcewda moxcno nodobpams maxyo @Gysxuin
cuas, ¥mobvl COBOKYNHOCHI) BCITE GUNMOBE, BIGUMHNLE C5 CUAD-
VLMY GUNMAMY, 054G OAHHAAL 3AMENYMAR 1PYNNA.

Akdcrsuressno, mycrs He3aBECAMBE BEETH @, O, ...cLs ONpE-
1BIsoTs 3AMEHVTYI S-UIeHEYK rpynoy @ oycers U ecTh UCKEO-
mag ¢ysruia coas. Jaga roro, wTolR canoBIe BAETH OKAM B3a-
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EMBH CB ZamEBEOU rpynmol Heo6XoiEmo m AocTaTodHO, uTo6m U
yXosxersopaia yp.

XU=0  (k=1,2,..) (8)

TOXECTBEHENME CB Yp. (6) mpeamaymaro maparpada. Ipm zxo-
gasarerscTsd reopemm IV § 103 mm smrkam, uro cmcrema yp.
(6) [mxm (8)] cosmberra m mmberr 3n—s HesaBUCEMHXD HETE-
rpazops. Hama Teopema TakmM® o6pasoms AoEasaHa. Bs § 104
MB OPOBHTErpapoBatm yp. (6), UOTOMY MK MOEEMB BOCHOAL-
30BA&THCA DEIYILTATAME BTOTO §, UTOOH jfaa Kamjfoll ABHBOM
3aMEHYTO#l rpynnu mamMcays obmi# BEAs q)ymcnm CHI.

IlpanoMrBas MexaBmYeCkOe 3HaYeHie YCIOBid BSAHMHOCTH
JIBYX> BHHTOBB, MK uMomeMs TreopeMn (I m IV coexmmmts B3
0xHY:

Teopena V. Ecau cusni obaadanoms nomenuiasoms, mo co-
BOKYNHOCILD GUNMOBHTLE OBUNCENGS, MPYU KOMOPWIE PAGOMA CUAB
pasna wyaw obpasyems wpynny deuscenid. OGpamno, xaxyn Ou
WYNNY 0BUNCEHIT Mbi WU 83AAU, BCEION MONCHO NOOOCPAMS MAKYI0
DYNKULIO CUNB, UMO CUIN NPU 6CRTE JSUNCEHIATS 1PYNNH PAbOMbe
npoussodums ne Gyoyms.

Crbraems Temeps mbcrorseo zawbuamilf mo noeoxy Teope-
mu IIIL

I. Ecan, uscaBays cmIoBHe BaBTH, MH Ha@tZeMs, 9TO COBO-
EYOHOCTb e BHHTOBD, B3AUMHHXB CB CHIOBRMH BHHTAME,
coorsBTCTRYIOmMEME BChMD BO3NOKHHMDL NONOREHIIMDB CHCTEMH,
00pasvioTh PasOMERYTYIO TIpPYOOy, -TO CUIH, ODPAIOEEHESHd Eb
TOSEAMB cacTeMH, He »MbioTt moTemniaza. Taks wanprmbps,
ecam cuiaoBo¥ BEHTD A1 BCEXD I0ZomeHil cmCTeMH OX@ED B
TOTF #e, HIE BCH CHioBHe BRETW HuBiOTH o6mv10 0CB, TO CHJIN
TOTeRIIaI0MD He 061aIal0T5.

II, ycrs ma mmbeMt KOBIpYdANil0 IBYX'D JAHeHHRXT KOM-
nreecos. Osa oupeabamrca nbroropo# isysacmmoff rpynmo#t u
MOZeT® OHTb DPA3CMATpPWBAEMA EARh COBORYIHOCTh BHATOBE Ia-
paMeTpa Hy.Jb BSaEMEHHXE cb aT0d mocabzuedt. I[Ipexnoxownms,
9T0 CHJH, NDPHIOKEHHENA KB TOIKaMB cmcTems, Ixb#cTeynTs
o IyYaM’d EOATPY9HNIZ ¥ PACMOTPAMS Rakof BuAB J0IEHA
guBTh EOHTPYSHNIA fIf T0r0, 9TOOH CHAR MOriE o001aJaTh IO-
reEniarovs. Ramiyw #3h CHAB, NPEIOKEBHNXD K5 OTABAbROK
TOYES CuUCTeMEH, MomKeMb Da3CMATPEBATH EKaE® OEBEKTODPT Dapa-
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MeTpPa HyJXb, a CHJO0BOH OHBERTOPE JJI8 BCeHl CHCTEME RARD CYMMY
TaEEXD OdBeKTOpOBh. Haminmil mss HAX® B3aUMEeH® Cb rpyanof,
onpexbigome#t EOBrpysBniw, ¢» STol rpynmofi 6yJers B3aEMERD
crbzoBareabno 7 cEaoBo¥ BEETE BCeh cncreMn. [losromy, wrobm
CHAH MOTAX OGNAJATH NOTEANIAIOMT®, Ipynma, oupenbisiomasx
EOHrpY9RIil, noxmAa OuTh 3aMEHyTof. Ho of6pamagces EB Tal-
1end SaMERYTHXB Tpynnt, BHIEMDB, 9TO CYIIECTBYeTH TOJBEO
A8 JBy9JeHEHE $AMERYTHA IPYIOOH: OXH00CBAX H IPydna BHH-
TOBb OesgoHEyHO G0XbmOro mapaMeTpa. Bb mepsoM® caydah koH-
TpY5HNiA 6YXeTh WETEOH, BO BTOPOMB CBASEOR HapallelbBRXB
HPAMEXB.

3amBrams, 9TO KOTA& CHIH, ODAJIOXKEHHHS ET TOYEANT CH-
cTeMH GyAyTD IEHETDaAbEEME CBb OOmMEMh LEETPOMB, TO H CH-
JoBo#t BEEHTEH Bcedl cmcreMm Oyzers EMBTL napaMeTp® paBEHE
Hya10 # 0Ch ero Oyaerr mpoxoiuTh vepesd LErTps cat. Curo-
Byie BHHTH 006pasyioTs, cablosateabgo, rpynny B3aEMEYI0 CB
saMpayro#ft rpymnoft tema (3,I11,0) m cmam Moryrs o6xazaTs
norennjasoMs. Jyum cBE8ER MOKeMB DA3CMATDHBATH E3KH EOH-
TPYSHLIO ABYXH JHHeHHNXD EOMILIEECOBT (Tounbe, EaBE 9acTh
ROHTPY9HLiE); TaEUME 00pasoM® mMEeM: TeopeMy:

Teopea V1. Ecau cuibi, npuiomennsn xs moukams, Onu-
CBYIOME MO AYUAMS KOHIPYIHULU 08YTs AUHCUNBILE KOMNAEKCOBS,
MO 0Nt MOLYmMs 00AAOAMY NOMENUIALOMS MOAKO MOWA, %0100
KOHIPYIHYLIR BYoems uUAW WemKow, UAU CBA3KOU, C3 UECHMPOMS
HE KONEUNOMS, AU OESKOHEUNOMS, PAICTOAHIU.

Jdra rteopeMa GyAeTs COpaBeAXdBA, KOHEYBO, B BD TOMB
ciyyah, gorza cmereMa cocrours u3b ORHO% TouyEd. Teopema
DOEASKBAaETH HaMh Torja, 4ro TpR npEmMbpa Ba onpexbiemie
OOTeHNiaZa CHIH, DPEAOEERHOX EB TOYEB, ROoTOpHeE XaeTs T.
P. Appell 81 cBoens kypeh (Traité de Mécanique, T. I, p. 107).
NPEeXCTaBIdIOTH €IHACTBEHHNE CAYYAHd, KEOTIa CHIA, IPRIOHEEHHAS
Bb T0YRE, nb#cTBY4 IO AydamM® KORIPySBNim AByX'H JUHEHHRX'H.
EOMIIEECOBE, mMBeTs HoTeHNials. PascyaTpuBad CACTENY, COCTOA-
My TOABKO ESH OXHO# TOUEE, MOZEeMB, 09eBHAEO, POPMYIHpO-
B&Th OPETBHAVIMYI0 TEOPEMY TARMMB 06pasoMb.

Tloseprsocmu opmoronassusih ¥z AYNAME KOMIDYINUIU OBYLS.
AUHETHYTS KOMNACKCOBE CYULECMEYIOME MOALKO MOWA, KOLOG KON~
WYsHYia Gydems usu coasxoth, usu wemxol.
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Bt nepsons cayyal nosepxmocra 0YAyTH KOHIERTpAYECKIL
cpepn (cacreMa napalresbHERNX® HA0OcKOCcTed), & BO BTODPOMB
EDPYFOBHE NHIAHIPE Cb 00mel0 OChio.

106. BuHTL HOAHYECTBD ABUMEHIA. Jarxons MoMewmoss Ou-
6exmopa  wosunecmes Osudkenin. Fexn m; (i=1,2,.. %) cyTs
MACCH TOYERD CHCTEMH, TO OWBERTODH KEOIMYECTBT ABRMeHis Oy-
ZeTs WMbTH CBOUME KOODIWBATAMI BHPAKEHis:

!

Zmz, !

Zmy, Zmez

Emlyd—ay), Sm(er'—as), Em(ay —yo),

b z/,9/,8' (i=1,2,.7n) cyts npoussojuHs TO BPEMEBH OTH
ROODXAUBATE TOYEED CAGTEMH.

Teopema. Ecau daa cucmemv: 803Modcens Kumemamunecxirl
BUNME, MO NPOUIGOONAR NN GPEMENU OME MOMEHMA GUBEKMOPa
KOAUNECMES OBUNCEHIA OMHOCUMEILHO GOIMONCHALO GUHMA PAs-
HACMCA MOMEHMY CUA08010 (UGEKMOPA OMHOCUMEIBHO MO0 HCE
SUHMA, _

Ecar o, (p,q,7,,a,b,c) BOSMOKHEI BHHTE, TO Hepe-
mbmenis, onperbasents popuyranz (3) § 103 6y.1yTs BOSMORERME
nepeybmeriaMu. Broca ux® BB Gopuyly, BHDPAKAOMmMYHO UPHE-
nuns D’Alembert’a, moayuaewms

%=alX+b! YiveZ+p L+qM+r N, (9)

rih S, =a, Emz' +b Imy +c, Sme'
+p, Em(yd —2y') + g Sm (s’ —x2') +71, Em(zy —ya'). (10)

Pasencrso (9) m Bupamaers ‘reopeny

Ecan zas cmcreMH BO3MOEHA S-uJeHBad rpyoma, To 6y-
ZeMt EMBTH § He3aBUCMMEIXD YP. BBja (9), COBOKYOHOCTH ROTO-
PHXP MOEBO HA3BATh 3aEOHOMH MNOMERTOBB OUBEETOD4 EOIH-
YeCTBS JBAKEHid OTHOCHTEJLIIO BOIMOEHHX’H BUHTOBT. BB 9acr-
BOMB caysal, moraa BosmoxBaz rpyoma Oyaers tana (3,111, 3)
9TA Yp. o6pararca BB Yp., BHpamAOMid 3AE0HD JBHIKEHId IeH-
TPa TEMECTH, EKOrMa BO:MOWRBas rpynna 6yzers taua (3, III, 0)
B DapaMeTpR Bchx® BaHTOB® GyAYTH DaBRH HyZ, TO yp. Oy-
IYTH BHDARATH 3aK0HH MOMEHTOBB EOAHYCCTBE IBEIKEHIA.
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107. Bunmoso# uwmewpass. Ecam cuivsofi BEETH 0yzers
BSAUMEHDL CFH BO3MOREHME BEHTOMB, TO BTOpPaf 4acTh yp. (9)
ofpaTnTCs BB HYIb M MH UOJAYYaeMT WHTETPAJE

S, = const.

Prrerpaxsl TAEOrO BEZS GyIeMT HASHEATH BEHTOBEIME HHTE-
rpalaME; BAHTE €,, €r0 0Ch H NAPAMETE~—BEATOMB, OCHI0 N
napaMerpoMs uarerpaia. Takmus ofpasoms aubeMt Teopemy:

Teopena. Fcau cuaos0if eunms 630UMENS Cb BUNMOMS 603-
MONCHDIME, MO CYUECMBYEMs SUHMOBOW UNMEIPALE OLR GOIMONHC-
HAL0 BUHMA.

BumroBo# mETErpals, BB YACTHOMT cayyab, EOTI4 mapa-
Merps ero 6esEoBeIHO BeruBs, Fa, =co, obpamaerca Bb HETE-
rpals, EOTOPHE BHPA®AETh 3aEORD COXDAHEHId JBAMEHId NEHTPA
TAKECTH 10 HANPABIEHI0 OCH @, W MOEETDH OHTh Ha3BAHD I10-
CTYNaTeALHHMD WHTerpaioMs. Kcxm me Px =0, 10 BmaToBof
ZHTErPass ofpamaercd BT HHTErPAAT mIom@aiell JIg IAOCKOCTH
Ch OCbI0 O, # MOmeTH OHNT» Ha3BAHD BDAMATEIFEMMD WHTETPA-
sous. Ipmesss ocb & 33 0Cb 2, M BEXEME, 9TO BHETOBOH
UHTErpa’s

S, =ZIm(ny'—yx') + Pa, .Ems = const, (11)

mmBers cabryowilf cMECIB: CYMMa DpousBeieRif Macch TOYEED
HA NIOMAAA, KEOTOPHS OOECHBAKNTH HPOSENIH DaXiyCOBH BEETO-
POBB, MPOBENEHAHXD OTH TOYEKD HA OCH HHTErpPaJta ED TOYKAMB
CACTEMH, HA IIOCEOCTh HEPHEHIWEYJIADHYI ED OCH, CIORCHEAS
CH pa3CTodrieMd NEHTPA THKECTH CHCTEME OTB 370 MIOCKOCTH,
JMHOREEHHMB BA MACCY CACTEMH H Ea IapaMeTDh, DAacreTh
IpOIXOPRiOBadbHO BPEMERH

Marerpals (11) MomeMh npeicTaBdTh eme BE ABYXH pas-
JEYEHXD QopMaxt. Boo6pasuMs BOEpYr's OCH HETErpata EpY-
rooft MEIUEAPE CF PafiycoM’s PAaBERMP UO 6COINTHOZ BelH-
s (118 ODPOCTOTH) DApPAMETDY MHTErPata Y UDOEEIEMT HA
HeM® BHRTOBY0 I#Rio c» marowds 2srPa . Ilomberams ma sroft
angin a8k rosm M(g,7,Q) ® M, (%, %,,{,) cb maccamm M m
M, = sacTaBuMb EXB IBEraTECA 1O Hell Tars, 1T0OH

M1 (517."1""'771 E'l) = Em(xy'—yx!),
M =Zmsz.
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Torga maTerpass (11) Momemd DpeACTaBuTh MIE BS BELL:
Z—It(zmz+MlZ‘)=const.,

aaa Bp BALE:
Em(zy —yx') + M(gn'—ng') = const.

TAED YTO BHHTOBOX RHTErpatb MOMEHO PASCMATpPEBAThH HIM EAED
WHTErpars, BHPARAOWiY 3aK0HD COXPaHEHiZ NEHTPA TARECTH,
€CIM Bb CHCTEMY BETOYEMD TOYRy M,, EIE Eagh HHTErpaib
niomazelt, ecxu B CHCTeMY BRIOYAMEB TOUEy M.

108. Cucmems eunmosuzrs unmewpaqoes (O3HATUMD Iepess
Dy 9 7y 8,y by, ¢; EOGDAEEATE GuBERTOPA o ¥ Yepess S; BHPS-
EeRie, BB KoTopoe mnepexoiars (10), ecym y G6ymB® p,g,7,a,b,C
3HAYERD 1 samBuwMT 3HAuROMS ¢. Kcad BRETH a,,0,,... & OYAYTSE
Mez1y cofioff HE3aBECHME, TO W BAHTOBHE BHTErpais S;= const.
(¢=1,2,.. 8) 6yayrs mesasmcEMH, r6O UpefnOJOKenie, ITO MERAY
HAME CymecTeyeTs coorHomerie saza Xe,S; =0, rzbe;(¢=1,2,...5)
EBROTODNE mocrofHEmIA WECIa, BIedeTh 3a cofoit paBeHeTBa:

¢,a, +e,a, +..6a,=0.

ep, +6,p,+..P0;=0,

L A TN

HEBO3MOEBAH BCABACTBie HEBABACBMOCTH BHHTOBD O ,0,. &s.

Jerxo Baxbre, uro BamToBOR mATErpass XeS; = const. co-
OTBETCTBYeTs BHHTY G ==€,a +6€,d,-+ .. .€s0,; CiBEoBaTEIsHO,
BE0EpAd HalleEAWBMT O6DasoMb YHCIA €, MH MOFeMD J@Beft-
Hoft EoMOumBamieif HHTErpasoBs, COOTBBTICTBYOMEXT BHHTAM
a,,2,,... COCTABATH HATErPAlT 148 BAKXAF0 BHHTA TPYNOH, HMH
onperbagemott. Tars mmbemt Teopemy:

Teopema 1. Ecau suwmv o, ,cy,... HEIAGUCUMY, MO SUHMO-
6biC UNMELPAILI, OMENNAIOUIE UME, maKHce wesasucums. Juses-
HOU KOMOUNAYICH IMUTE UNMEIPBAOEE MONCHO COCMABUMD UNME~
PAAE  CAR KANCOTIO GUNMG IPYNNL, ORPEODARCMOU SUNMAMY
Ayl e
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Jra TeopeMa JaeTh BOSMOEHOCTH IeOMETDPRYECKids CBOHCTBA
rpynns BHETOBH TOIEOBaTh M3BECTHHMT 06pasoM® KaBb CBOH-
CTBA CHCTEMD BHEHTOBHXP WHTerpaloss. TakBs, JerE0 IOEA3aTh
cabaywomee.

1. Jumpelinoit moM6mmanielf 1ByX® BRETOBHXD HETErDa’IOBSH
MOEHO COCTABATH JBA HESABHCHMHXD MeXJ1y cofo#f mHTerpaia
OIHEHAKOBAI0 DAapaMeTpa, HAND., AB& HHTErpala mIOmapel,

2. V3v Tpex® BHHTOBHXT HHTEIPAlOBL MOMHO COCTABHTH
oo' mETErpaloBs OREHAEOBaro mapamerpa. Ocm HXB GYAyTEH 06-
pasyomEMng OXHOr0 poja AmpelyaTod DOBEPXHOCTH BTOPOTO NO-
PaREa.

3. M3t YeTHpPeXT HHTErDANOBS MOKHO COCTABHTh OO' WH-
TErpalors OxEHAEORaro mapamerpa. Ocm mx® GyAyTrs JayvaMm
EORTPY9ENiE JBYX® IMHEYHHXD KEOMINEECOBE. TAK® EAED BB
JeTHPEXYIEHHYI TPyNOy BEHTOBL BX0XET® no kpadvedf umbph
OJEHT BUHTH GE3ROBEYHO GOIBNIOTO MapaMeTpa, TO M3 YETHPEXD
EHTerpatoBh MOEBO cocraBETh mo Epalteed mbph oxzmm® mocry-
NATeIPERE WHTErpaxs.

4. Jlnpefipunp KOMOEHANISMR USTH RBTETPAIOBE MGEHO CO-
craBaTh ©O® maTerpaioss ofuEaEoBaro napamerpa. Ocm HXE
00pasyoTs I@HeARH# KoMmaercs. Bs sroMs cayuad mommo mo-
ayqats no Epaline#t mbph xBa HesaBEHCHMEXD MeEAYy Co6o¥ mo-
CIyHATEAbHHXD UHTEIPAIA.

5. Vst mecT® HE3aBECHMEXT BAHTOBHXD HHTEIPAJOBE MOE-
HO COCTABHTh EaRO¥ YroiHO BHHTOBOH HATErPaJs.

Msv nocxbzpell TeopeMm B TeopeMH HPEIBHAYUIALO DApa-
rpada BHTeEaeTs crbayoinas.

Teopeua I,. Ecate 0aa cucmemvi 603MONCHG S-4AEKHAR 1PYnN~
A U CUIOBHE GUHMB NPUNADIENCAME KB IPYNNT B3GUMKOU, MO
6ydems uMmpmy OO GUHMOBHLE UNMEIPAL083, COOMENLMCMEYI0-
WULE  BOIMONCHYME Gunmams. DMexcoy wnumu MoHCHO waWmu §
HE3ABUCUMHITE, OCMALHBIE NOAYNAOMCA  Aunedrord xomOunayied
IMULTE NOCANOHUTS *).

Mpeararymis TeopeMn mubiorTs MBCTO HEBABECEMO OTH TO-
ro, Gyzers I CHCTEMA TFOJOHOMHA H ROHCEDBATERBEA, HXA HBETS.
Mu nepeifzeM® Temeps K% H3YuYeHil0 BUETOBHXB BHTEIPAJOBSH

*) T8 Teopema, & Takke TeopeMa NpeXBEAYMATO Uaparpada, npumagye-
xars . V. Cerrnti (1. ¢). Ond OHau moaydenn myoll mesapBcEMO BB JAeEatépd
1898 r. Toraa e, ne 3Bag o paborax® r. Cerruti, & mocxaas 8auBbTEy o BEH-
ToBRXT Muterpaiaxs 85 Comptes Rendus (1. ¢.).
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BB TPeINOIOMeERin, YTO CHCTEMA TOIOHOMHA, & CHIH, TPUIOEEH-
BHA EB TOYKAMD CHCTEMH, 00JaIalolh HOTEHIIAJONS.

[tycrs @, # @, 7XBa BOSMOWHHX® BHHTA ¥ UYTh CHIOBHE
BEETH ¢H HEME p3amMEE. Mu Oyzews mMBTh TOrga ABa BRETO-
BHXT HHTErpaia:

S, =const., S, =-const..

T'oBop2 0 BO3MOXHKXT BHHTaXB, MH BAiBIE, IT0 BE cay-
vak roioroMsol cmcreMH BuRT® Va,a, GyAeTH TaERe BOSMOX-
BuMs (reop. II § 103). Kpomb roro, rorza cmam obi1azaioTs
DOTEeHNiaxoMT, cmAoBof BUETH GyZEeT: B3AMMEHD €H BHHTOME
Va,a, (teop. II § 105). Tarmmv o6pasoMs Bmars Va,a, 6y-
Z€TH BO3MOXHHMT BEHTOMD B3AHMHEIMG Ch CHIOBHME BHHTAMH,
a motomMy mo Teopem’ § 107 rpomB aByX® mperBHzymRXB BE-
TerpaloBs MH Syxemd EMBTH eme oAuES BUETOBO¥ BHTErpalb

8§, =const.

1ag suATA Vo, q,. Wrtak®s Mm npexozmms Rb Teopemb:

Teopewa II. Ecau cucmema 10s0nomna u xorucepeamusna
U YPABHEHIA OBUNCEHIR UMMIOME 060 BUHMOBHITS UNMELPALN 048
BUNMOGE O, U O, MO OHU UMPIOME U MPEMIE SUHMOBOW UH-
mewpass 914 sunma Va a,.

Herpyano mokasaTs, 910 3Ta TeopeMa OPEJCTABILETE Te-
opeMy Poisson’a Bs upumBremia BT BAHTOBHMT HHTEIPAJaMT H
ects sacranit cryuait cxbayomell Goxbe obmett.

Teopema II,. Ecau S, =const. ecms sunmosolt unmeypars
u F=const. xaxol aubo Opyron unwmeipass yp. dsuncenis, mo
(8,,F) =const., 10n (S,,F) cxobxu Poisson’a, maxsvce Gydems
Y HWMELPAAOMS YD, OBUNCEHIR.

Oyers f2=0 (#=1,2,...s) cyrs ycroBawg yp., crbeasio-
mis cso6oxy mepembBmeria Tovers, npm ueMT (GyHRLIH [z 3aBE-
CATH OTH EQODAHEATH TOYEED CHCTEMH H MOI'YTH 3aBACHTH TaE-
#e # ors BpemenE. Ha ocmosamim mssbcrmo#f Teopemm: ,ecanm
@ =const. B =const. CyTb ABa WATErpajsa yp. MEXaHUEYW, eciu

HE 83BUCATH OTH BPEMEHH W YyZ0BAETBODAETH yp. (P,,[2) =0
(k=1,2,...8), 10 (p,9)=const. GyieTs mETErpaioMs THXE me
ypaBEEBifi“ *), ANa IOBA3ATENHCTBA TEOPEMH JOCTATOYHO IOEA-

*) 1. B. Memepcrifh. «0 meopent IyaccoHa npE cymecTBoBaRiH YCIOB-
EHXT ypapHenmid», VIII c¢pdsas Pyccxaxs Ber. m Byp.
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sars, 4t0 (S,f3)=0(k=1,2,...s5). Pazsusas pogpobule st
PABEHCTBa, IOXYYaEMB

S, /) =X, fa=0 (k=1,2,...8),

rab X f ects supamemie (5) § 102; TaxuMt 06pasoMB YpaBm.
(S, f®)=0 (k=1,2,...5) npeacTaBIsOTH yCIOBiZ HEOOXOIEMHA
M JIOCTATOYHES, YTOOH BHHTE @, BAHTOBOTO HHTErpala S, = const.
OHIB BO3MOKEHD, YCIOBid, KOTODPHA YIOBIETBOPEHH YyZEe BE CAJY
TOr0 nDpelnolomepis, uro S, = consf. HETErpalbs YP. ABUEEHIs,
Mrags Teopema noxasaHa.

H3zs atoif Teopemrr cabayers: ecam umBems XBa BEETOBHXD
naTerpaia, S, = const., S, = const., 114 BEHTORD @, a,, 10
(S,,8,) =comst. Gyiers Tak®e UHTErpaioMb. BHIOABABD BHRTE-
caenie cxo60Es (S,,S,) va camoms 15ak, yesaems, uro (S,.S,) =
const. eCTh BURTOBOR mATErpars, crsbuanmiit suary Va,a,.
Taxmus ofpasons cmopa oprxoxzMs kb Teopent 1I. Ms® Teo-
peun 11 eabayers:

Teopeua III. Ecaw cucmema 1ai0n0Mua u KoOHCEPEAMUSHE,
MO COBOKYNHOCG GUHIMOB3, OAR KOMOPHLE CYUWLLCMBYIOMS GUN~
MOBHIE UHMEIPAIS, 00PA3YIOME 3AMEHYMYW 1PYNNY.

TeopeMa 10Ka3NBaeTCA COBEDHIEHHO TakEe, BAks B Teope-
ma III § 103.

Teopema iV. Cywgecmeyroms maxin 1010HOMHNA KOHCEPEO~
MUBHDIR CUCTICMBL, Y KOMOPULE 6CI6 GUHMOBHE URMELPAAE COOM-
EHMCMEYIOMS CUNMAMS OAHKOY 3GMENYMOU IPYNNGL GUHIN0GS.

Teopema cxbayers w3v Teopews IV § 103 » 1V § 105.

Teopena V. Cogoxynnocms dsumcenith, onpedniaemurs oun-
MAMY GUHMOBHITE UNMEIPAN08E OAR 1040HOMHON KOKCEPEAMUTHOT
cucmemse, 00pasyemns 1pynny Oeuscenit.

Teopema cabayers uss teopemu III m teopemm If § 101.

109. Onpednaerie 6cioks GUHMOGHTE UNMEIPAL08s 10 OBYMS,
WAU HILCKOADKUMB, OGHHOIMS.

Bs umpeamuaviens § 010 mOER3IAHO, 9TO MEl mmEBeMs IBA
cpeicTBa no JByMP i@ HECROJLEEMT BHETOBHMS RETEIpaJaMB
I0.1y4aTs eme Apyrie BWATOBHE WHTerpai: HBInm KoMGEEBDYS
IAIRHE BBTerpals JImEe#H0, KI1E ROMOWEMDYS UXD IOMOINBIO
ckoGort Poisson’a, Ilepswit npieM® Be J1aeTs HaMT HOBHXE
HETETPaJ0BH, HE3ABACHMHXD OTH JAHHHXB. B MO®ETH CIYBRTS
TOJBEO 214 TOTO, YTOOH MemJy BO3MOBHHMH JId ZaBEHOH cacre-
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MH BUBTOBHME HETerpaiaMs BmHOpaTs Hanboibe npocrus, us®
EOTODRX® JApyrie moayyaiuch GOb JdBedHEME KOMGERATiaMA.
Hanporest, cocrasiad B3% TAHAHXD BHHTOBHXB HHTErDAJIOBEH
HOBHE HOMOMbl0 CE0OGOE® Poisson’a, MOEeMd HOJYYHTH HETErpa-
AH, HesaBUCAMHE OTH lamEHXS. Ecam opmuommuys, yro Va, a,
ofpamaeTca Bh HYAb TOJBEO BB JBYX® CAy2aixb: 1) Eoria ocH
&, BQa, cOBIAZaAlTh B 2) EOTIa HAPAMETPW 060aX® GEBEKTOPOBE
Gesxoreyno Bexmgm (§ 41), uro BO BCHX® OCTATLHNXD CAYIA4XS
Va o, Besasacayd OTh o, T a,, TO 6yEeTH HCHO, uTO CKOCKH
Poisson’a 061a1a10Ts c151y0MENE CBORCTBOMS:

Teopema. Ecau ocu sunmoswrs unmeypaoss S, =const. u
S, =const. cosmadaoms, uiu 060 UNMEPAIE ROCMYNAMEAbHYL,
mo cxobxu Poisson'a, (S ,S,), moscecmeenno obpawaiomca s nyav
% He QaloMs HOSHITE UNMEPasoss. Bo scnxs ocmassmbirs cay-
uaazs ypasenie (S,,S,)=const. ne Gydems moxcecmsoms, o suK-
MOGHIMB UNMELPAIOMS HOSAGUCUMBME O UHMEIPA06s S, = CONSE.
u S, =const.. _

Taraws o6pasows, Euba 18a BAATOBRXT METErpata S, = const.
B S, =const , MOKeMs COCTaBATH HOBHI HesaBmcAMHA 0T HAXD
BaaTOBOH mETErpalrs S, =(8 ,8S,)=const. paaBmpra o, =Va a,,
BHTErpalb, EKOTOPRH, BOOOINE ToBOpd, HE OYIETH TORECTBONE.
Ho tpews umrerparams S, =const., S, = const., S, =const., rou-
Ougnpya EX® JuHediR0, NOJYYEME BCEBO3MOKHEE WETErPa’Bl 11d
BUHTOBD TPYNIR & =6, +¢,a, +¢6,a,. Kcim sTa rpynna same
HYyTa, TO Xakyio 6N UADY €d BARTOBL o' ,0” MH HE B34iH Bex-
Topsoe npomspefenie Va'a” 6yrerv npmmaitemars rpynod a,
& IOTOMY, Ragylo OH 0apy m3D BCeit COBORYMHOCTE HOAYYCHHNXB
BHETOBHXT WHTerpajosh Msl HA KOMOUHEDOBAJIH LOMOIMBI CKO-
0ors Poisson a, Mu He Ba#ijcMB HOBHXD HHTErpaioBb, he OpH-
HaJIeEAUX's TOY Ae COBOEYHHOCTH M HE3aBHCEMHXD OTF TPEXH
S, = const., S, =const., S, =const. Ecim xe rpymma a=e o, +
€,a,-+e,0y DASOMEHYTA, TO BH Hell Oyayrs Xsa BamTa a',a’ Ta-
EUXB, 4T0 a, = Va'a" rpyonb se npunajtemurs DBmaTtosoit us-
Terpass S, =const., orshuanmill suuTY &, UATErpaNTH, KOTOPHI
mOAyYAMB, EOMGUAAPYE NOMOMBI CROGOES Poisson’'a mETErpaim
¢k BEETAME @ 1 a”, 6yrers NMOBTOMY HE3ABACHMB OTH WHTErpa-
1085 S;=const.(¢ =1,2,3), Tak®s 910 Oyiems mMbTb deTEHpEe Be-
3ABECHMHXD BEHTOBHX® nuterpata. HWNxXn anneftanma rom6usa-
RiSME cOCTABAMB MHTeTDAZH JJ18 BCLX'B BRHTOBD YernpeXdien-
Boll rpyunm a=ea, +e6,a, +¢6,a, +¢6,a, Eciu pra rpynna sau-
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EAyTa, TO EaByw OW wmapy es BmAToB: a',a” mu s3aam, Va'a’
6ylers npmEajiexars To# me rpynnb a, a motomy » komGm-
RATIIA BHIDENOJYYCHBEHXD BAHTOBHXB HHTEIDAIOBD HOMOMBLIO CEO-
6orp Poisson’a me JafyTh 0aMb HOBHXD, HE3ABACHMEXE OTH
seTHpexs S;=const. (i==1,2,3,4) umerpaﬂom Ecan me rpyn-
na pasomxaym T0 DOAYYEMB maTe# mETErpars S, =comst, He-
SBABHCAMHA 0TD OpPEIbUAYIGUXB. TakD KaED IATEYICENAA rpyu-
nu BcB pasoMERYTH, TO EOMGHHEEDYZ Meaxy co6oi moMoms
ck0G60ED Poisson’a maTs mETerpaxoss S;=const. (i—=1,2,3,4,5),
RaBbpHOE mOAyYuMB eme OXME’s BUHTOBOY WHTErpal® HEsaBUCH-
MH# OTH HpeiBHAYUIEXH, TAEB 9T0 OyAeMt mMbTe mecTs BHE-
TOBNXS mATerpaioBs. (Qdesarno, uro Gorke mecTH HE3ABACHMHXD
BEHTOBEIXD HHTErpaloBs OHTh He MOEETS.

Urars, ecam cmcreMa roIloHOMBA H KOHCEDBRTHBHA # MK
mwbeMs ABa BURTOBRIXS UHTErpaJa, TO CTPOd HOMOIIBI0 CEOGOE®
Poisson’a Bce HOBHe ® HOBHE RETerpa.tH, npujeMs HenpemBrmO
BB cucreMb wmETErpaloBs, BEATH KOTOPHXS onpeibadioTs KAKYO
rubyae 3aMiHyTyO rpynuy. HMmrrtcpecmo 3agaThca BODDPOCOM, Ra-
Eid AMERHO CMCTEMH HATerPaJsoBh NOJYYaTCs TAEMME OYTEMB
BB KAEJOMB vacTHOMD CJy9ab. Jrta sajasa, oueBHIHO, BmoaEb
anayorsusa sazayh § 100. [oassyace, mosToMy, pesyARTATAMH
§ 100, opageMt ET TARAMB 3aKJIOYEBIAME.

A. 1. Ecau BurroBue muETErpain S,=const. @ S,==const.
nocrynareisHs, To cro0em Poisson’a ofpamaiorcs BB HYAb, H
BOBHX'® HHETErpaloBh MH He mnoayyaMs. [Ipoermis meHTpa Tame-
CTE BR IIOCROCTh NAPAIICIBHYIO OCAMD UTETPaioBd OyIeTs IBH-
rathca npamoigneitro u paBHOMEpEO.

2. Ecam oca mErerpaross S, =const. u S, =const. ‘cn-
8aJA0TH, TO CEOOKE Poisson’a TORECTEERHO oOpamaroTcsr BB
AYIb, @ HOBRXD MHTErpaAoB® He HoIyiums. Jprelimofi EoMGa-
Bamiefl JaAHHEXT MOKEMD COCTARATh OAMHT HOCTYNATEIbHHE H
O/BRE BpanarTeasHR# pHTerpaxin. llposrmiz mearpa TaEecTHm
CACTEMH Ha 0o0myld 0Ch MBTErpaioBd OyieTs ABUIATRCS DPABHO-
mBpno.

B. Ecam napaMerpH XByX's 1aHENX'S BHTErPaIoBs EOHEYHH I
OCE WXT HADAIJEAbEN, WIW, €Cip WapaMeTph OLHOTO W3 HHTE-
rpazoBb Ge3k0HEYHO BEIMED H OCH HE NapallelbHW, TO BHHTH
mATerpatoss onperbasrey rpyuny tama (2,I,1) o0=ea,a+wbh .
Bt sToMB caysab pesyabTATH MOIYYAOTCA pasAMYHEE, CMOTPA
o ToMy, GyayTs iz ocH & ¥ S UepOeHJWEYJAPEN HAR HETS,
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1. Eorxa mapaMeTps ®ETErpaloBh DPABHH, WIM IAPaMerpd
01HOTO, HAUp. BTOPOTO, S,=const., GesEOHEYHO BEJHED H OCb
ero nepumeHJUEYIADHA Kb OCH IepBaro, T0 ocw o # S GyIyT®
HepueH ERYISPHH u cEoGEn Poisson’a JazyTs HaMb eme TOABEO
0ZEES BHHTOBOE EETErpatd S, ==const. HegaBNCHMHE OTH JaH-
ENXB. BEETH a,,a,,0, uATerpaross S;=const. (1=1,2,3) oupe-
abaars sampmyryio rpynny rama (3,11,2). Taws rag® BB Hed
ABa HE33BECAMHXD BHEHTA 0e3E0HEYRO 0OJBIDOTO LA&APAMETPa, TO
anpeftnoft RomOmmanieit Tpex® WHTErpaJoBb MOAEMB COCTABATH
1Ba HeSABHCHMHXT Mem1y C00o#f MOCTYHATEARRHXD HBTErPAJA.
Tperit mesaBzcEMEE O0TF 3TEXP IBYX® Oyiers S, =const. CB
KoHEeYnEIMD mapamerpous Pa, . IIposknia mearpa TamecTn CACTEMN
H4 IIOCEOCTh NEepPIeHfURYAAPHYIO OCH &, OYAeTs JBHATATHCH
opaMoadEeiino # paBHoMBpHo.

2. Rorza mapaMerpw uHTerpaloBs He DaBHH, HIE Dapa-
MeTPB OJHOFO, HAID. BTOPOro, S, =const., Ge3KOBEUHO BEINET H
0Chb €r0 He HapalielbHa UM He IepHeHANKYAspHA EB OCH Iiep-
Baro, To OCE & ¥ S He OYIyTS> B3AUMHO HepUeHAREYJASDHE, H,
EOMOMBHDYS MHTErpPaXsl MOMOINBI0 CEOGOED Poisson'a, moXydems
eme 78a wmTerpata, S, =const. m S, =const, He3aABACUMHXS
OTh JAHHHXB. BuETH o, ,0,,a,.0, BETETPANOBE S; = const.
(¢=1,2,3,4) ouperbaars saMeryTyio rpyuny trua (4,1I1,3). Tars
EaE®s BB rpynod TpR nHe3aBHCUMHXT BEBTA (e3EOHEYRO G0Jb-
moro mapaMeTpa B OIZED He3aBACHMHH OTH BEXH BEHETH NApa-
MeTPa BYJb, TO JuEeilBOH# ROMOMHANieH BTVXD YeTHPEXs AHTErpa-
J0BB, MOMEHO COCTABATb YETHPE HESABHCEMHID MeRIy colol
HHTETDaJA, MemJy ROTODHME TPE MOCTYNATEIbHHXD H OINHD
spamaréasanit. LleBrps TamecTn 6yIeTs ABAraTHCA NPANOIEEERHO
B paseoMbpEo.

C. Ecam napaMerps JaHEHXB HETErpatoss , Fuo, Pa,
EOHEYHH B OCH HE NapalJelpbAH, TO MOEETH OHTb 1BA CIyyad.

1. Horza mmrerpaim G6yryTs BpamaTeJbHEIMH, H OCE HXB
mepeckEajorca, 1o cko0Rm Poisson’a 1207 HAM'S eme OAMHD BpA-
mareabHn# narerpans S, = const. BAHTE mATerparos. S;= const.
(¢=1,2,3) onpexbaars samrryTyo rpymmy tmna (3,I11,0) smm-
TOB1, napaMerpa Byib. Hars 01 9TE TP EWATErpaja MH BE
EoMOmHEEDOBASN Mew1y coboi, ammeiiHO, MIE NOMOMBIO CKOOOED
Poisson’a, 6yieM® mOAy9aTs TOABKO HETErpaisl maomajedl OTSH
HEXD 3aBACAMHA. JT0 caydait Jacobi.
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2. Bo BCcHXT oCTRIBHHXB CAyYadxXb B3 JABYX'h BHHTOBHXB
PHTETPAIOBS IOMOMEBI0 CKOGOEH Posson’a HOIYIAMB elle ueTspe
He3aBECEMHXB OTH HEXD MHTerpala, BEHTH KOTOPHXB, BMBerh
Ch BEHTAME JAHHHXG, ouperbisrs mecTnyAeHEY IpymOoy, TaED
qro xzHefiro# momOmmamie#t Bchx® Imecrm BETErpaloBD MOEEMD
COCTaBETh BCH BOSBMOBEHEE BBHTOBRE HMHTCTPalH, Me&Iy HuME
MOMRHO B3ATH 32 HE3aBHCHMHE TDPH HOCTYNATEABHKXB H TPH BDa-
maressENXG. I[eHTPD TaEECTH cHCTeMHR GYZeTs JBUTATHCE HPIAMO-
ameefino m pasEOMBpHO.

[IpezmoxommMs, 9TO IaHHAZ TOJOHOMHAS KOHCEPBATHBHAL
cncreMa wybeTs TpE BEHTOBHXB nETErpara S;=const. (i=1,2,3).
Ecin 6yzens =roMGmaapoBaTs ¥X® Me®1y cofolf xmmelfro, mIE
moMomplo croGoEs Poisson’a, TO MOEeT® UPEACTABAThHCH TPH
caygas [cm. § 100].

1. Korga smarst wATErpasors onperbisiors saMEEYTYIO
TPEXUIEHHYI0 TPYONY, YEASAHEHMY NOCTPOEHiAME He HNOIYIEMS
HOBHXTF HHTETPaIOBH, He3ABECHMKXS OTH IaBHHXE. Tak0BS, HAOp.,
crysalt TpeX® HE3ABHCHMHXB HNOCTYNATENbREXD HHTEIDAIOBB.

2. Rorza BEETH HBTErpaioBs onperbidorTs TpeXYJeHHYIO
rpyuny tena (3.1IL,2) 0=g,a+ b 8+wc ¥, npm vems ocy
8 B y mepuesjERyIAPHH EB OCH @, To cEoGRE Poisson'a ga-
AYTH eme OIHHD HE3aBACHMEHH BuHToaoﬁ EHTETPaI® S, = const.
Cuacrema S;=const. (i=1,2,3,4) 6yjers TaEKOr0 Xe THIA, KAES
A BD cﬂyqafh B,2.

3. Bo BCEXE OCTAIBEHXS clysasx® OyieMs mMBTH mecTs
BAHTOBRIXh HHTETPAIOBE.

Ecim zas pansof rosoHOMHOE XoHCepBATHBHOHE CHCTEMH
ppmEeNT ueTHpe BEHTOBHX® HWHTerpara S;=comst. (i=1,2,3,4),
TO MORETHs OHTh XBA cIydas.

1. Rorza BHETH HHTErpaXoB: ONDPELBILIOTE SAMEHYTYIO
rpyuny (4,111,3), BOBHXT BETErparoBd He HOIYYAM'E.

2. B® ocraipHEXT CIYuasxs cRo6Em Poisson’a jaxyrs eme
XBa HE3ABHCEMHXD HHTErpaJa.

Ecxm aas zammofi romomommo#t RomcepmaTuBHOH cmeTeMH
myBeMT naTh BAHTOBHX'® EETErpanoes S;=~const. (i=1,2,3,4,5),
T0 KOMOHHEDPYS UXD HOMOMIBIO CROGOET, Poisson’a, no.nyrmm
senpeMBHRO @ mecroff BmETOBOR w@HTErpals, OTH HEXH HeESA-
BRCEMHEH.

I S g
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Tnedenxo b, B. Kype Teopus BeposTHOCTeH.

Koamoeopos A. H., Apazasun A. I. MaTeMaTM4ecKas NOTYKA.

Hempoackuii H. I. Jlexmum no Teopust OGBIKHOBSHHBIX M PEPeHIMATHHLIX YPABNCHMI.
Konownosuu 5. B., Mopos B. H. OGumit Kypc acTpOHOMMM.

Kanumonoe H, M., Hurxanos B. C., FO0ur H., I1. acruusl 4 aToMHbIe 5iApa.
Ksacnuxos H. A. Tepmopunamuka w craTneTieckas ¢usnka. B 4 1.

Teopusi BeposiTHOCTEN

Inedenxo b. B., Xunuun A. 5. DnemeATapHOE BBeIeHHe B TEOPHIO BEPOSTHOCTEH.
Thedenxo B5. B. OMepK 10 HCTOPHH TeOPHNH BePOATHOCTEH.

Tnedenxo B. B.. Kosanenxo H. H. Bpeliennie B TCOPHIO MACCOBOTO 0GCTYKHBANMS.
Xunwun A. 4. ACHMATOTYECKHE 3aKOHBI TEOPHM BepOSTHOCTEN.

Xunuur A. 4. MateMaTRYecKHe OCHOBAHHA KBAHTOBOMH CTATHCTMRM.

Xunuun A, 4. PaGorel 10 MATEeMATHIECKON TEOPUM MACCOBOTO OOCYKHBAHNA.
Boposkos A. A. Teopus BeposTHOCTEH.

Boposxos A. A. DproapmocTs 1 yeToiHBOCTS CHYYANHAIX IPONECCOB.

Huimpee 10. IT, BoamoxkHOCTS. D/1eMEBTH TEOPHM ¥ MPHMEHEHHSA.

Tpuzopsr A. A. 38K0HOMEPHOCTH B HAPAXOKCH! PAIBHTUSA TeOPHN BEPOSTHOCTEI.
Kay M. BepostHoCTs ¥ cMeXHBIe BOBPOCH B PUIHKeE.

Josomapesckas J. H. Teopun seposmrocTeit. 3aiaum ¢ pemientsvm.

Mocmennep ©. TlambliecHaT 3aHHMATETLHLIX BePOATHOCTHBIX 38JAY ¢ PellCHHSMH,
Musec P. BeposTHOCTD H CTATHCTHKA.

MaremaTugeckas JOTHKa

Knunu C. MarteMaTHiecKkast 0THKA.

Baxmuspos K. H. Jlormka ¢ TOMKH 3peHHS HH(OPMATHRH.

Tamos I., Cmepn M. 3anumarenbible 38A4H,

Jlpazasun A. I. KoHCTpyKTHBHAS Teopis NOK23ATeNbCTB K HECTAHJAPTHDEA AHAINI.

Iepmunoe B. 4. Pazsime upeacTanieHuii 0 HAIKHOCTH MATEMATUIECKOIO JOKASATEMCTRA.

Ilempos 1O. A. Jlonmeckne npobaempl abcTpaxmsi GecKOHETHOCTH ¥ OCYIIECTBHMOCTH.
Tacmes JO. A. TomomopdH3Mbl 1 MOZe)H (JIOTHRO-aAreGpany. ACHeKTHI MOJeHPOBAHMA).
Dpenkens A, A., bap-Xursen H, OcHOBIHHSA TeOPHH MHOMKECTB.

Bupwxoe B. B., Tpocmuuxoe B, H. XKap Xonomsix auca 1 nadoc GeccrpacTroll sormxs.
Buproros b. B. Kpymienie MeTaduznuecKoil Konllenmuy YHUBEPCAILHOCTH HpeAMeTHOMH
ofiacm B noruke. Koxrposepsa @pere—IlIpénep.

URSS.rus

=

-
B

By

__ __id
“Rss:*[‘;““%&




YR Y

IIpeacraBasem Bam Hamm Jydumme KHMIH:
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HubdepeHiuanbHble ¥ MATCTPAIHHEIC YPABHEHMS

Dununnoe A. D. Beenene B TeopHio JupdepenmnaibibiX YpaBHEHHI.
Bavceonvy JI. D. TndepennpaibHbie YPABHOHUA. URSS
Cmenanoe B. B. Kype uddepeHuManbHWX ypasHenmit.

Hemviyxcuii B. B., Cmenanos B. B. Kauectsensas Teopus /mdupepeHimaibpix YpaBHEHH,
Cukopckuii FO. C. QObIkHOBeHHble TH(MpepeHIMANbbEe YPABHCHNSA.

Honmpseun JI. C. lndxpepeHoManbHbie YPABHEHHA ¥ HX OPAIOKEHAN.

Tpuxomu D. [npdepeHnuammunie ypapueHns.

Quaunc I. [indepenmnanbinie YpaBHeHHN.

Amensxun B. B. ApTosioMHble H JvHeliHbie MEOroMepible JagdepeHipaTbHie YPABHEHUA.
Amenvikun B. B. TndupepedmuantHble YPABHEHHN B HPHIOKEHHAX.

Amenviun B, B., Kaaumun b, C. 30XpoHHbIe H WMILYIbcHbIe KOJEGARNS JBYMEPHBIX
JTMHAMHIECKHX CHCTEM.

bBeraman P. Teopus yeroirmmBocT pemreritti spdpdpepeHuaibHbIX YpaBHEHMH.

Jedpuey, C. Teomerprueckas Teopus madbepenmiaibHuX YPaBHeHUN.

Kystmuna P. II. ACHMITTOTIIECKRE METObI 111 OGLIKHOBEHHBIX TH(. ypanHenwit.
Ilemposckuti H. I, JIeKUMR 110 TEOPHH HHTETPA/ILHbIX YPABHEHMMN.

Jlosumm Y. B. Jinneiinbie UHTerpajibHbie ypABHEHNS.

Kpacnos M. JI. ViHTerpa/bhble ypasHeHHs. BBenense B Teopuio.

AnreGpa

Yebomapee H.I. Teopnsa Taiya.

Yebomapes H. I, OcnoBel Teopmu Thnya. B 2 ki,

Yebomapes H. I. BBenenne B TeopHio anretp.

Yebomapee H.I. Teopus amreSpaudeckux Gynxuuil.

Yebomapes H. I. Teopus rpym JIn.

Cynpynenxo [, A., Touueeuyn P. H, TlepecTanoBodanbic MATPHIb.
Mapkyce M., Munx X. O030p 110 TeOpH¥ MATPHIL M MATPHIHBIX HEPABEHCTS.
Hleeanre K. Boenenne B TeopHio aredpanueskux QyHKipmii.

Bop P. Jlumeifnas anre0pa A NPOSKTHEHAR reoMeTpHA.
onomapeeckan J. H. CoopHAK 3aia4 no JuHeimoil amrebpe,
Yokep P. AnmreGpandecKne KpHBbie.

Dpobenuyc P. I. Teopust Xapakrepos U MpeACTABICHHI rpymi.

T NP waY me arm arm

Teopus gucesn

;’;g Xunwun A. 5. Tpn ReMUYKHHBI TEOPHH “HCE.
Xunwun A. 5. Lennsie gpodn.
Beiine A. OcrOBBI TeOPHM WCeL.
Beiins T. AnreGpandeckas Teopis qucei.
Huzam A. 3. Pacnipesgenenne npocThix MHCeL.
Kapayyba A. A. OcHOBbI aBATMTHIECKOH TeOpHU HCell.
Bunozpados H. M. Ocobble BAPHANTH METOA TPHIOHOMETPHYECKHX CYMM.
Oxcuzoea E. IT. YTo TAKOE TEOPUS HCENL.
Ope O. Ilpuraatichye B TEOPHIO THCEI.
Teavgond A. O. TpancmenNeHTHRE U aITe0paHdecKne HCHA.
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IIpeacrarasem Bam Hamm Jyvimmme Knnru:

VaeOHUKH, 3a0a9HUKY, NONYAAPHEIE KHUIH 0 GU3nke

Boponoe B. K., Ilodonaenos A. B. CoBpemennas dusnka.
Hesanoe b. H. 3akonbl Qn3nkH, URSS
Heanoe b. H. Mup ¢duznieckoil ranpoasfaMaKy.

Kanumonoe U, M. Beeneniie B GHM3KKY Ipa B 9ACTHI,

Hlenenee A. B. Oumvka. ToToBRAMCH K 3KIAMEHAM, 334€TaM, KOJLIOKBHYMAM.

Kupusnos B. M. u dp. Pemenne 3axa4 no pusnuxe.

Kponun xc., Ipunbepe ZI., Tenezou B. Teopermdeckan ¢uanka. C6. 3a1a4 ¢ pemreHusMu.
Konokonoe U, B, u dp. 3a5a9H 10 MATEMATHICCKHM METOXAM (PHIHKM.

XKykapee A.C. u dp. 3ana ™ HOBBIHEHHOMH CIOKHOCTH B Kypce 06neli GasHKH.

Bapuxaw B. M., boacyr A. H., Axcenos B. B. COopHEK 3a1a1 HO CTATHCTHYECKOM du3nke.
Tucaux 10. E, Tiodamubli H CTOXACTHYECKHI| aHAMM3 B 321AaYAX MATEMATMECKO#H QHINKH.
Bapdsoxac J. H., 3o6nun A. H., Cenux H. A., Quaviwmunckwii M. JI. 3ana¥ oo Teopuu
TEPMOILE30IeKTPHUECTBE € NIOIPOSHLIME PeIHeHusIMH.

Cypdun B. I. AcTpoHOMHYECKHE 321a4H ¢ PelieHHAMH.

Huxonaee O.C. Ouznka 1 acTporomus: Kype npakimueckiux paGor jis cpejHei MKOMbL.
Tamoe I'. Muctep Tommxumc B Crpane Uyaec, wim ucropan o ¢, G u h.

Tamos I. Muctep ToMIKHHC HCCHIENYeT aTOM.

Dddunzmon A. IIpoCTPaHCTBO, BpeMa H TATOTEHNUE.

Onruka. KoneGauus ¥ BOTHH
Capucesciuii A. M. Onmuxa. Tlosmmii Kype.

gﬁé Maiixenvcon A. A. UccaeipBaHue O OTTHKE.
iﬁ' Dedopos D. H. Onraka aHM30TPOIHBIX Cpel.
m" Cmpamm (Poneii) Jxc. B. BoxHopas Teopns cBeta. ®
i‘ﬂ Tonuapenxo A. M., Kapnenxo B. A. OCHOBEL TeOPHH OIMHYECKHX BOJHOBOIOB. “A
;:1 Tonuap A. M. TayccoBhl Iy'KY cBeTa.
] Acmanenxo B. A Tloxspuaamonnbie 1 nirepdepeniponnnie ddpexni %

Swe.] B HIMYYRTENLHBIX HPOLECCAX.
i Hobponwbos A. H. Berymsie Boanb! Jedopmamnm.

= [Jobposawbos A. H. CronbXkenne, KaueHue, BOIHA.

. a{ Hobpontobos A. H. BoanoBoii nepeHoc BemecTsa.

] (-
tg=| Kpasuenxo H. T. Teopus BOJHOBHX HPOHECCOB. ]
lawxos A. I, Bybuos B. A., Iukosckuii C. FO. Boasosnie ABJICHHA TeILIONPOBOAHOCTH. m§
Baposoxac . H. u dp. PacnpocTpaneHue BOJH B 3IeKTPOMATHHTOYIPYTUX CPelax. mf
Jesteun B. I., [Imumpuenxo B. T. ADNpOKCHMATHOHHO-TONOJIOIHYECKHH nmoaxoxn

K HCCHIeAOBAHMIO 3a7a% rapoaunaMuki. Crcrema Hasbe—Crokea.

Abypoucanua I, J]. Camooprannsanms HeHHeHHbIX BUXPEBBIX CTPYKTYP H BHXPeBoi
TYpOYJIEHTHOCTH B AUCIEPTHPYIOIMX CPESAX.

Bunas I. Teopus suxpeif.

.r. Kpendaan H. B. AkycTvka.

% Kuydcen B.O. ApXHTeKTypHAS AKYCTHKA.

?‘m" Byd A. 3pyxkoBbie BOJHB M UX HPAMEHEHUS.

K7 Kabucos K. C., Kamanos T. D., /Iypve B. A. KoneGauus # BONHOBLIC POIECCH.
§= Illymos A. M. Metoam offruaeckoii acTponoaspHMeTPHH.
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IIpencrasisem Bam Hamm ayqive KHMru:

ActpoHOMMS ¥ acTpodHsHKa

Egpemos 10. H. Bruy6p Beenennoif. 3pesibl, ralakTHEH M MAPO3aHHeE.
Kononoeuv 3. B., Mopoz B. H. O6umii Kypc aCTpOHOMMM. URSS
Kyauxoeckuir I1. I, CopaBoTHuk /mobHTeNs ACTPOMOMMH.

E Yeprun A. J. 3sesupi v PUsHKA.

el Caxwcun M. B. CoBpeMenas KOCMOJIOINA B TIOHYAAPHOM H3JI0KEHHH.

% Jesuman E. IT. @usuxa Beenenmiolt: 3xckype B mpoGiemy.
=]

]

Ioncea A. IT. 3arHMaTeIhHAS ACTPOHOMMA.

Baade B. DBomoums 38e3X H TAJAKTHE.

Hlsapyuwunsd M. Crpoenne  5B0MONNA 38e3.

Apxanzenscrcan H. 2., Teprun A. M., Pozenmans H. JI. Kocmonoras u usmdeckmii BAKyym.
Pozenmans U.JL., Apxanzenvckas H, B. Teomerpus, mmamuka, Beenennas.

Kunz A. P. Brenewne B KAACCHIECKYIO 3BEITHYIO IHHAMBKY.

Xnonos M. 1O. KocMoMuKpodranka. .

Xaonoe M. F). OcHOBBI KOCMOMAKPO(HIHKH.

Jlopopeesa B. A., Maxaaxun A. 5. Dpomomas panHeidi CoHEeuHOH CHCTEMBL.

Teepckoti B. A. OcHoBbl TeopeTHIecKoH KOCMOPUIMKH.

Cepus «CuHepreT#ika: 0T NPOLUIIOTo K Bymymemy»

Henpoys P. HOBBIVI YM KOPOJIS, Ilep. ¢ aur.

Xaxen I. Madopmanns A CaMOOPTAHWIAIHSA.

Bespyuxo B. I1. u dp. IIyTe B crmepreTuky. DKCKYPE B JeCATH JIEKDMSIX.

Kusseea E. H., Kypowmos C. II. Ocnopanns cuHepremvkn, Ku. 1, 2.

Janunoe 10. A. Jlexnum no HeJmkeliHo#i TuHAMHKe., DiIeMEHTAPROE BBEICHHE.
Tpybeyxos J. H. Beenenne B cunepremuky. B 2 k5. KoneGanus u sonuns; Xaoc ¥ cTpykrypn,
Apronvd B. Y. Teopusa katactpod.

Manureyuii I, . MareMaTHiecKie 0CHOBRI CHHEPTTHKY.

Manuneyxwiz I I., Ilomanos A. b, Hesmuelian JMHAMAKA H XA0C: OCHOBHBIE ICHTIMA.
Manuneyrcis I. I., Homanoe A. b., Hodnasoe A. B. Hemmeinas [MHAMAKA .

Kanuya C. II., Kyporomos C. I, Manuneyxuii I. I'. CrnepreTvika W uporsossi Gyaymiero.
Manuneyxuii T. I. (pen.) Byaymee Poccus B 3epkasie CHHEPreTHKH.

Buixoe B. H. MoaendpopaHHe KPHTHIECKHX #BJICHHH B XMMIFIeCKOM} KMHeTHKe.
Yymauenxo E. H. u dp. CBepXmiacTHIHOCT:: MATEPHANDE, TEOPHsI, TEXHOIOIHM.

Pedsxo B, I Dpomonus, Heliporithie ceTH, MHTE/UIEKT.

Bapanyee P. T, CnepreTuxa B COBpEMERHOM €CTECTBOIHAHHHU.

Tlpuzoscun H. HepaBHOBECHAR CTRTHCTHIECKAS MEXAHMKA.

Ipuzosicur H. OT cYMECTBYIOMETr0 K BO3RHKAIOMEMY.

Mpuzoncur H., Cmenzepc U. Bpems. Xaoc. KnanT. K pemeniio napajokca BpeMeHH.
Dpuzoncun H., Cmenzepc H. opanok uz xaoca. HoBbiit auanor yenosexa ¢ mpHpoxoif.
Mpuzoncun H., Huxonuc I. Tosuaune croxnoro. Boegenve.

Tpuzowcun H., Inencooped II. TepMoauHaMuueckas TEOPHS CTPYKTYPhbi, YCTOHUHBOCTH
o duaykryamui.

Cysdasee H. 11, HanoTexnonorvs: (puInKo-XuMusi HAHOKJIACTEPOB, HAHOCTPYKTYP

H HAHOMATEPHAJIOB.
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IIpeacraBisiem Bam Hamm Jyunme KHATH:

Mexannka

Kupxeogp . Mexanuka. JleKmus no MareMaTayeckol dusnke.
Kyrosckuii H. E. ARaIRTH9eCKAS MEXARAKA. URSS
XKyxoeckuit H. E, Mexaunxa cucreMpl. JIHHaMHKA TBEpAOTO Tela.

XKyxogckuii H, E. KuiieMaTHKa, CTRTYKS, ZHHAMHKA TOUKH: YHHBEPCHTETCKHI KypC.
Apnonsd B, H. MareMaTHiecKue METOI KNACCHIECKoH MEXAHAKH,

Aproavd B. H. u dp. MaTemamwueckde actiexTsl Knaccuueckoil M HebeCHOM MEXAHAKH.
Pozenbram I, M. MexXaHHKa B 3a/IaUAX W pemieHHAX.

Pozenbaam I M., ITonuwuna A. B., Koznosa 3. I1. TeopeTHaeckast MEXAHEKA B PemieHHAX
3ana4 #3 cOopamka 1. B. Memepckoro: JIunaMuKa MaTepaaibioil ToYKH.

Kyssmuna P. II. MareMaTHieckue MoZieJH HeDecHOH MeXaHWKH.

Hanoexo A. I., I'y6anosa H. H, YeroirmBocts A Kojebauus ynpyrax cicrem: CoBpemMenHble
KOHIeNHH, NAPANOKCH H OHOKH.

Brexman H. H., Muixuc A. JL., anoaxo A, I. paxnamuasn maremamska: [Ipeamer, Joruka,
ocoBenocT™ noaxoxo8. C ApHMEPAMA U3 MeXSHHKH.

Tumowenro C. IT. KoneGanusi B HIDKCHEPHOM Jiesie.

Tumowettko C. IT. HcTOpHA HAYKH O CONPOTHBICHAN MATePAANIOB. C KPATKMMM CBeNCHHAMH
H3 MCTOPHH TeOpi¥ YIPYrOCTH H TEOPHU COOpyMKeHyii,

IIpetippep I1. KoneOanms ynpyrmx Ten.

Maaxun H. I. Metoap Jlsmynosa # Ilyauxape B Teopun ReMHeAHMX KojeGannii.
Mankun H. I'. Hexorophie 3axauyd TeOPHH HeMHeHHbIX KoaeGanmid,

Mankun H. I. Teopusi YCTOHIHBOCTH JBIKEHMA.

Iexxenep H. B. CratHKa ynpyroro Teia.

Hosoxucuroe B. B. OcnoBb HemHefiHO# TeopuH yOpyrocm.

HImviznesckuii 10, [, AHaTHYECKMe HCCISAOBAHMS JUHAMMKY TA3SA H EMIKOCTH,
Canynoe B. T. Knacci9ecKuii Kypc CONPOTHRIICHHS MATEPHAIIOB B PeIieHHsIX 3279,
Canynoe B. T. IIpowsocTs HoBpeXACHHBIX TPYGONPOBOIOB.

Mameuenxo 10.I., Canynos B. T. ConpoTHB/ICHHE MATEPHAJIOB B IAJAYAX H PeHIeHMAX.
Ilo6edps B. E., Teopeuesckuii JI. B. Jlexupn no Teopun ynpyrocta.

Teopzueéckuii . B. YeToHIBOCTS Hponeccos NedOpMHPOBAHHA BAIKOILIACTHIECKHX TeJl.
ITemkesux B. B. OcHOBBI MEXAHWKH CIUVIOIHHIX CPen.

SAxobu K. Jlexupm no muHAMuKe.

Yumimexep E. T. AnanATHICCKAR IAHAMMKA.

Kannayn A. B., Moposoe E. M., Ongpepvesa M. A. ANSYS B pykax Hmgesiepa.

Halm XHMrM MOMKEO NpMOGPeCTM B Marasusxax:

Ten./danc: «ENBANO-TNIOOYCH (M. MyORHNa, Y1 Machuupas, 6. Ten. (495) 923-2457)
(495) 135-42-45, «MocHOBCKNE AOM KHNNW» (w.ApGaTchan, ysi.HoBbil ApGay, 8. Ten. (493) 203-3242)
(485) 135-42-16, | manopas rsapaus» (M. Tiannna, yn.5. Nlonsnma, 28. Tes, (495) 238-5001, 780-3370)
E-mall: «flOM HayuHo-TeXRNIECKON KHMIW» (fleNNHCKKA np-T, 40. Ten. (495) 137-6019)

«flow Aenoscid WHNERS (M. TiponeTapcias, yi. MapueucTonas, 9. Ten. (405) 270-5421) | |G

URSS@URSS.TU | afvosscs (n. Yansepcurer, T ryw. xopnyc MIY, Kow. 141, Ten. (485) 939-4113) -2
//URSS «Y Hewraspan (PITY) (M.HoBOCAOGOACKas, Y0, Sanona, 15. Ten. (435) a73-480) | 1S3
ittp://URSS.TU | cno. aom wnmres (Heacwu np., 28. Ten. (812) 311-2854) .
-
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Veaxkaembie untaTean! Ysaxkaembie asTopbi!

Hamie M3aTeABCTBO CIICHMAM3MPYETCS Ha BRIIYCKe HaydHO! M ydcOHOM
JIATEPATYPH!, B TOM JUCIe MOHOrpaduil, XypHaaoB, TpyroB yieHhX Poccuii-
CKOM aKalieMWMH HAyK, HAayYHO-HCCICHOBATENECKHX MHCTHTYTOB M YUeOHBIX
3aBecHUA. MBI NpenjiaracM aBTopaM CBOM YCITYTM Ha BRITONHBIX 3KOHOMH-
geckmx ycrosmax. ITpu a1om met 6epem Ha cebsi B paboTy Mo OATOTOBKE
W3MaHus — or Habopa, peakTipOBaHMA M BEPCTKM A0 THPaXUPOBAHUS
H PacOpOCTpaHEeHHS. URSS

Cpcml BBIUCAINIX ¥ FOTOBAIHUXCA K U3JAHUIO KHHUT MBI NpelyiaracM Bam clexylomue;

Anexcandpos I1. C. IT0 TaKoe HEIBKIIOBA TEOMETPHS.

Kneiin ®. HeeBKIMIO0BA reoMeTpus.

Knelix . Boicmias reoMeTpHs.

Knein . Jlexmums 0B MKocaspe U pemeHnH YpaBHEHWH IATOH CTeneRd.
Dunuxoe C. IT, Kype madubepennuampioil reomeTpim.

Dunuxoe C. I1. TpoexTusuo-madhepeniinambpas reoMeTpRA,

Dunuxos C. IT, AHATHTHIECKAS FeOMETPHS.

Bowzence C. C. [luddepednpansnan reoMeTpus.

Hosuax 3. I., Qluxun E. B, Jindrbepenmmantias reoMeTphst: DEPBOE IHAKOMETEO,
Pawescruii IT. K. Kype mubdepemiparsHoll reomeTpH.

Pawesckuii IT, K. Teomerpiieckas TeOpHA YpasHeHHH ¢ TACTHBIMH HPON3BOIHEIMIL.
Pawesckuii IT, K. PUMAHOBA TeOMETPUSA A TEHSOPHLIA AHATHS.

Pawesckuii IT. K. Teopust cuMHopoB.

Beavio H. B. Croennie rpymmonas Jin 1 MeToa DpecMana B auddepeHiMamHol reoMEeTpHN.
Dedenrco A. C. TIPoCTPAHCTBA ¢ CHMMETPHAMH.

Cuupnos 10. M, Kype ananammiecxoli reoMeTpHu.

Jap6y I. TIpuuoims AHAMIWIeCKol TCOMETPHE.

Teasghond A. O. Bordetnl B HX npANOKeHMS.

Tenvgond A. O. VicuncieHHe KOReIHBIX PasHOCTel.

Bavczonvy JI, 3. KauecTBenhie MeTOMM B MATEMATHIESCKOM AHANHMZE.

Iavczoavy 1. 5. BaprauMonnoe ueaucenye.

Tunvbepm 1., Kon-@occer C. HArnsuuan reoMeTpHs.

Heaom H. M. O xomGuHaTOpHOM reomeTpUH,

Herom H. M. XoMIUieKCHRIe THCIA 1 MX PMMeEHEHne B reoMeTpHA.

Aznom ¥, M. Tipasivm omHocHTebHOCTH Thiruiest H HeeBKAMIOBA reOMETPHSL.

Henom A. M., Hziom H. M. BeposrraocTs M auOpMAIHS.

Henom A. M., Hznom H. M. HesnemeHTapHhIe 32129M B 3MEMEHTAPHOM H3II0KEHHM.
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