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Kaxk CKJIaJbIBaThb TPEYI'OJbHUKHA

®. baxapes K. Koxacp &®. Ilerpos

Mse1 nokaspiBaeM KOHGUI'YPAIMOHHYIO TeOpeMy, ITOXOXYio Ha TeopeMy [le3-
apra, KOTOpas MO3BOJIAET BBECTU CTPYKTYDPy abelIeBOU I'DYNNBI HA MHOXECTBE
TPEYTOIbHIKOB, NEPCIEKTUBHEIX OTHOCATEIBHO HEKOTOPOU TOIKM.

1. KOH®OUTI'YPAIIMOHHBIE TEOPEMBI

1.1. TEOPEMA [IE3APTA M EE OBOBIIEHUE

ONPEAEJNEHUE 1. Ecin gBe miockue KOH(PUIypaluy, COCTABICHHBIE U3 TOYEK U
TIPAMEIX, MOT'YT OBITH MIPUBEAEHLI B COOTBETCTBUE TAK, ITO BCE MPAMBIE, IIPOXOIAIIIE
9epe3 COOTBETCTBEHHEIE TOYKM, IIEPECEKAITCA B OAHOU TO4Yke (J, TO MBI IOBOPHUM,
YTO OTU OBE KOHUrypamuu nepcnexkmushbt omuocumesvro mouxy O. Touka O B
2TOM CJaydae HA3BIBAETCA UEHMPoM nepcnexmussl. Ecim xe cOOTBETCTBUE TaKOBO,
9T0 TOYKMU I[I€PECEYEHUsA COOTBETCTBEHHLIX MPAMEIX JEXAT Ha OJHOU mpsmon £, TO
MEI TOBOPUM, YTO 9TU IBE KOHMDUIYPALIUU NEPCNEKMUSHbE OTHOCUMEALHO NPAmot L.
IIpsmas £ B 5TOM CIy4Yae HABEIBACTCA 0CbI0 NEPCNneKmusbl.

TEOPEMA (E3APT). Ecau deéa mpeyeosvruka nepcnexmushbl 0mHocumessto
HEKOMOPOT MOUKY, MO OHU MAKHCE NEPCNEKMUBHDL U OMHOCUMEALDHO HEKOMOPOU
npAMOot.

Bepna u o6parras (mnm gBorcTBeHHAA) Teopema [le3apra: ecau nBa TPEYrOJIbHA-
Ka TEPCIEeKTUBHE OTHOCUTEILHO HEKOTOPOU MPAMOU, TO OHU MEPCIEKTUBHEL OTHO-
CUTEJIbHO HEKOTOPOU TOYIKMU.

JokazaTeabcTBO TeopeMsl Je3apra Jo0ONEITHEIY YUTATENb MOXKET HAUTHA B KHU-
rax [1], [2], [4] mwm noryIwTE CAMOCTOATEIBHO.

Urak, Teopema [lesapra yTBepxkgaeT, 9YTO y HEPCHEKTUBHLIX TPEYrOJILHUKOB
TOYKU MEPECEYEHUsA COOTBETCTBEHHLIX CTOPOH JEXKAT HA ONHOU MPAMOU. A MOXKHO
Jau 9TO-HUOY b YTBEPXKIATH IPO TOYKU IEPECEUEHUS HECOOTNEEMCINGEHHLL CTO-
pou? Oxa3eIBaeTCs1, MOXHO.

ONPENEJEHUE 2 (OCHOBHAA KOHCTPYKIUA). Ilycts Tpeyromsauku A As Aj
u B; B2 B3 nepcnekTuBHBL 0THOCUTEALHO Touku S. Ilycts (7,5, k) — mepecraHoBka
amcen 1, 2, 3. O6os3nauum 4epes P;; Touky mepecedenus mpameix A;Ap u B;By.
Touky nepeceuenus npaMmeix A;A; u B;Bj o6o3naqum gepes Sy, Hakownern, momoxum
Cr = Py Py; N ijij (CM. puc. 1)

TEOPEMA 1 (OBOBIIEHHAA TEOPEMA [IE3APTA). Tpeyeoamvnurx C1C2C3 nep-
cnexmusen mpeyeoasvnukam Ay As Az u By Bs B3z omuocumeabno mouxu S.

Mur gaguM aBa NOKA3ATEILCTBA DTOU TEOPEMHI.

MaTemaTu4eckoe npoceewenue, cep. 3, Bein. 5, 2001(164-177)
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Puc. 1. Teopema /lesapra m ee ob6o6menme

MOKA3BATEJBLCTBO 1. Ilposepum, uto Tpeyrombauku Ay = S; Py Pio u Ay =
= S3P53 P35 mepCrneKTUBHLEL OTHOCUTENILHO TOYKM So. s »Toro mposepuM, 9TO
npameie Py Po3, PioP3s 1 S153 mpoxomsaT depe3 TOYKy Si. 3aMeTuM, 4TO IPAMas
Py Py3 — 510 Ha camom gene npsamvas Bz By, a npavas Pjo P3y — 310 npavas A; Az,
TI03TOMY DTU TIPAMBIE IIEPECeKa0TCs B ToUKe Sy. OcTanoch 3aMeTuThb, 9TO TOYKY S,
So, S3 mexaT HA OTHOU NPAMOU B CUILy TeopeMmbl [le3apra mjis UCXOAHBIX TPEyrOib-
HUKOB A1A2A3 n BlBQBg.

Uraxk, Tpeyroaprauku Ay u Ay IepCneKTUBHLL OTHOCUTEILHO TOYKY, C/IeJOBATEIb-
HO, 0 Teopeme [le3apra, TOYKYU MEePECedeHns COOTBETCTBYIOINX CTOPOH

Ay =51 Py NS5 Py3,
By = 51PN S3Psa,
Cy = P51 P1o N PagPs

aexatr Ha ogHou upsamou. Auanoruuno Cy € A1 By, C3 € A3B3, 9T0 u Tpe6oBaIOCH
NOKa3aTh.

JOKA3BATEJILCTBO 2. Ham monanoburcs caeayomuu ¢GakT 06 aare0pandecKux
kpuBbIX (cM. [3, m1. 1, § 1, Teopema 4 pmsa n = 4]):
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IIyemv A;; — (nonapro pasauunbie) MOUKU NEPECEUEHUA NPAMBE Pi, ¢j, 1 <
<, £4. Ecau 8ce mouku

Ay, A, Az, Ay,
Aoy, Asa, Az, Ay,

Az, Az, Ass,
Ag, A
AEHCAM KA Hexomopotl kpusol cmenewu 4, mo ocmaavnvie mouky — Agzs, Aus,

Agy — mooce aexcam na amot kpueot.

Paccmorpum Tpeyroavuuku Ay Ay Az u By By B3, mepCneKTUBHLIE OTHOCUTEIBLHO
Touku S, u moctpouM Touku F;;. Ham ygo6mo Oyner onpegeants Touku C; He Tak,
KaK 2TO CIEIaHO B OCHOBHOU KOHCTPyKnmu, mopromy moaoxkumm C] = PPy N A; By,
C} = P1yPa; N Py3P3y, C4 = Py3P3s N A3Bs. Byaem 0603Ha4aTh npsMble U30BITOY-
HO, TIEPEIUCIAA JEKAIIE HA HUX TOYKY TIOSYIUBIIENCS KOHpuUrypanuu. PacemoTpum
NIPAMEIE

p1 = Po3 A1 Ao Pys, @ = P31 A A3Pyy, ry = P31 Py3,
p2 = P31 P33 B1 Bs, g2 = P13P13B3 B, Ty = P3a A1 A3 Py,
p3 = C4SA3Bs, g3 = C{SA1 By, r3 = Py3B1 B3Py,
ps = C3C P13 Py, qs = CyC5 P33 Po3, ry = SAyBs.
Mer Bugmm, 9TO TOUKY NEPECETCHUS MIPAMEIX P; U ¢; — 9TO 16 ToYek Hamen KOHDY-

Typamnuu, U Bce OHM, 33 MCKIOYeHueM, Outhb Moxer, C, Cj, C}, nexaT Ha KPUBOU
crenenu 4, KOTOPas PaBHA OOBEIUHEHUIO YETHIPEX MPIMEBIX T1, T3, T'3, I'4. B 0003HA-
veHUAX ynomanyToun teopemer, C7 = Ayz, C4 = Ayq, C4 = Azs, modTOMY 3TH TOUKET
TaKXKe NOLKHEI IPUHA,IEKATE O0BeMHEHNIO TPAMEIX ;. HeTpynHo mpoBepuThb, 9TO
HU Ha OJHOU M3 IPAMEIX 7'; HE MOXKET OKa3aThCA D TOYEK HAIeW KOH(MUIyPALUu, IO~
sromy Toukm C%, C] NOIKHBELI J€XATH HA NPAMOU 71, & Touka Ch — HA OPAMON 4.

B xuure [2, §22] onucana xoupurypamus Peite ¢ mapamerpamu (12, 4, 16, 3).
Beprunnt kougurypauu Pene — 5T0 BepinuHET Ky6a, €00 HEHTP U TPU OECKOHETHO
VIAJEHHBEIE TOYKH, COOTBETCTBYIOIIUE HAIIPABJACHUAM pebep; mpsaMbie — 5TO pedpa
Kyba U ero 4eThIpe MNIABHEIE UArOHAIA. Kak HETPYIHO NPOBEPUTH, KOHMDUTYPALIUSL,
OMMCAaHHAA B TeopeMe 1, — MBOMCTBEeHHAs K KOoHpurypanuu Pene.

Teopema ITackamns, KOTOPYIO JOKA3BIBAIOT MOXOXKUM PACCYXKACHUEM, OKA3BIBAETCA B Pe-
3yIbTaTe TeOpeMOou 06 ACCOIMATUBHOCTY ONEPAIUN CIOXKEHVA TOYEK DILIANTUIECKON KPU-
BOﬁ. Ka)KeTCfI, 3a Hameﬁ TeopeMofI HE€ CKPBIBACTCA HI/IKaKOﬁ onepanmuy IJaa Oﬁ’LeKTOB7 CBA-
3aHHBIX ¢ KPUBOU Y€TBEPTOro Mopaaka. He BUAHO daxe KOHGUIYPAIMOHHON TEOPEMBI I
00mmeN KPIBOU I€TBEPTOr0 HOPALKA.

1.2. TEOPEMHBI ITANNA u ITACKAJIA

B sTom maparpade mbr gokaxem o606menus Teopem llackans u Ilamma, xoro-
phIe, BIPOYeM, 1ajee HAM He MOHAN00ATCs. JIIoOuTensaM moaspHLIX npeoOpa3oBaHun
¥ IBOUCTBEHHEIX YTBEPXKIEHUU HE COCTABUAT TPYAa OOOOIIATEL B TOM XKe MyXe U Te-
opemy Bpuasnmosna.

TEOPEMA (ITACKAJB). Touku nepeceuenus NPomMueoONOLONCHbIT CINOPOH 6NU-
CANMO20 8 KOHUUECKOE CEUEHUE ULECTNUYSOAbHUKE AEHCAM HA 00HO0T NPAMOTL.
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TeoOPEMA (ITAmm). Tycmo mouxu Ay, As, Az aexrcam wa 0dnot npamot, a
mouwxu By, By, B3 — na dpyeot. Tozda mouxu nepecevenus nap npamoix A Bs
w As By, A1 Bs u A3By, AsBs u A3By maxoce pacnoaoxcenvt wa 0010t npamot.

JokasareapcTBa dTHX TeopeM MOxHO HauTu B [3], [1].

O606menne Teopemer ITackana NOIy4YaeTCA, €CIM MEL M3Y4aeM TOYKU Iepecede-
HUS HEMPOTUBOMOJIOXHLIX CTOPOH, & B (GOPMYJIMPOBKE TeopeMul Ilanma — ecinm Mbl
PACCMATPUBAEM TOYKY IEPECEICHUs (HECMMMETPUYHEIX) IPAMBIX. BBegem 0603Ha-
venus. Ilycte A, Ao, As, By, By, B3 — ucxogusie Touku (B Teopeme Ilanna) wim
BEPIUIVHEL MECTUYTOAbHUKA (B Teopeme Ilackans; o6paTuTe BHUMAHUE HA NOPALOK
BepuvH — cM. puc. 2). [na kaxnou nepectanosku (4, j, k) uucen 1, 2, 3 0603Ha9UM
4gepe3 (J;; TOUKy mepecedenus npaMmeix A;By u BjA.

TEOPEMA 2 (OBOBIIEHHAS TEOPEMA ITACKAJIA). Tycms A1B3AsBiA3Bs —
snucannvii wecmuyeoavbruk. Toeda npamvie Q12Q21, Q13Q31 v Q23Q32 nepecexa-
10mea 8 00not mouke.

TEOPEMA 3 (OBOBIIEHHAA TEOPEMA ITANINA). B ycaosuszr meopembvr Ianna
npamvie Q12Q21, Q13Q31 u Q23Q32 nepecexaromea 6 0dnot mouxe.

JOKA3ATEJIILCTBO. Paccmorpum Tpeyroabuuku (Q12Q23@31 1 Q2132013 Tou-
KU TIEPECEYCHNUA TPOTUBOMOJOXKHLIX CTOPOH 3TUX TPEYTOJILHUKOB — 3TO TOYKH, (-
rypupytomue B Teopeme Ilackana (gua wecruyronsuuka A B3As By A3Bs). Cradno
OBITb, TPEYTOJLHUKN IEPCIEKTUBHEI OTHOCUTEILHO HOPAMOH, 4 HOTOMY X OTHOCH-
TENBLHO TOYKH, YTO U TPEe6OBAIOCE.

OTMeTHM ellle OJUH U3BECTHBIA CIOCO6 0606mmTL Teopemy Ilackass.

TEOPEMA (EWIE OJHO OBOBIIEHME TEOPEMBI ITACKAJA). O6oznauum Sir = A;A; N
N B;jBy. Tozda mpu npambie l; = SjiSk; nepecexaromes 6 o0not mouxe.

JOKA3BATENBLCTBO. O6osuaunm S = A3zBs N A2Bs. Ilo Teopeme Ilackansa (amas mepe-
HyMEPOBAHHEBIX TO4IeK) TOIKE S, S32, S mexar ma ogmou mpsamoun [. Ilo Teopeme Ilamma,

Puc. 2. Oguo u3 0606mennn Teopemer Ilackansa
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TIPUMEHEHHON K TpPOukKaM To4ek Bs, Si3, By m As, S»1, B3, moxy4aeM, 9T0 Ha npaMmon [
aexur Touka U = B2Ss1 N A3S13. Eme pas npumenum reopemy Ilamma, ma »TOT pas x
TpoukaM To4Yek Bz, Si2, Si3 m As, Ss1, S21. Hoxyumm, 9T0 Ha mpamon | JeXUT TOIKA
Z = 512521 N S13S31. YT0 m Tpe6oBaAIOCH.

1.3. /IBOMCTBEHHAA KOH®UT'YPAIIUA

Bynmem cumTaTb, 9TO OCHOBHAs KOHCTPYKIUA 33JAaHA HA NMPOEKTUBHOU ILIOCKO-
CTU. 3aMEeTUM, UYTO BCE €e DIEMEHTHI COXPAHAIOTCS IPU IPOEKTUBHLIX Mpeobpas’o-
Bauuax. [Ipu sToM BEIGOP TOuku S u npaAMEIX f1, f2, 3 C TPOEKTUBHOU TOYKU
3PEHUSA HE HAPYIIAET HUKAKOU OOIIHOCTHU: MPHU MOMOINU IOAXOIAIETO TPOEKTUB-
HOr0 TIPe0Opa3OBaHUA MOXHO OTOGPA3UTH DTy TPOUKY KOHKYPEHTHHIX NPAMBIX B
m00yI0 PYyryi0 TPOUKY KOHKYPEHTHBIX MPAMBIX. B 9aCTHOCTH, CTPYKTYpPa «a1au-
TUBHOU T'PYIILL TPEYTOJIbHUKOBY, OMMCAHHON B pa3feie 2, He 3aBUCUT OT DTOr'O BhI-
6opa.

Dukcupyem mOMAPHOE MPEOOPAIOBAHUE HA MPOEKTUBHOU ILIOCKOCTU. IIpumenss
€ro KO BCEM DJIEMEHTAM OCHOBHOU KOH(MUTYPAIAU, MBI MOIYYaeM TEOPEeMy, IBOU-
CTBEHHYIO K Teopeme 1:

TEOPEMA 4. IIycmv mpeyeoavnuru A = A1 AsAs u B = By By B3 nepcnexmushsi

omuocumeavho npamot s. Jas i = 1, 2, 3 obo3nauvum L; — mouxu nepeceuenus
coomeemcmeennvis cmopow: L; = ApA; N BpBj. Hoaoncum Cr = A;B; N A;B;.
Toeda C = C1C2C3 — mpeyeomvnuk, nepcnexmuenbiti mpeyzosvrurkam Ay As Az u

B; By B3 omnocumeabno npamoti s (cm. puc. 3).

[JokazaTeasCTBO TEOPEMEL 1 ABIAETCA OMHOBPEMEHHO U JOKA3ATEILCTBOM TEOPE-
ML 4 (Tak Kax MOJIAPHOE IPeoOPa30BAHME MHBOIIOTUBHO).

OnPEAENEHUE 3. Koucrpykuuio Teopembr 1 (puc. 1) GymeM HA3BIBATH UYeHM-
PaavHot MOOeabto OCHOBHOU KOHCTDYKIWH, & KOHCTPyKImio Teopemur 4 (puc. 3) —
ocesoti modeanio.

L
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B3
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&

Pwuc. 3. KoucTpykmus, fBOUCTBEHHAA K OCHOBHOR
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B menTpanbHOM MOge I MBI CIUTaeM (PUKCUPOBAHHEIMUA TOYKY S ¥ TPU MPAMEIE
£y, L2, €3, mIpOXOAAIIME Yepe3 Ty TOUKY, B OCEBOM MOJAEIN 3APUKCUPYEM MPAMYIO S
u tpu touku Ly, Lo, L3, nexamme na meu. Tpeyromvuuk A; AsAs (rme A; € U; B
neHTpanbHON Mogemu min A;A; comepxur Touky Ly B oceBom Mogmemm) OygeMm mis
KpaTKOCTH 0603HaYaTh A.

2. AIIUTUBHASA T'PYIIIIA TPEYTI'OJBbHUKOB

HanomuuM YuTaTeno, Kak ONpenesioT CIOKEHNE TOUYEK DJLIMITTHIECKON KPUBOK.
CHavana BBOOAT HEKOTOPYIO (M€OMETPUYECKYH0» KOHCTPYKLUIO, KOTOPAA MO IBYM
ToukaMm A u B mo3BOJIAeT MOCTPOUTE €Ime OJHy TOYKY KpUBOU, a uMeHHo: C' — 3To
TPeThbsA TOYKA IepecedeHusn npamon AB ¢ TaHHON DJLIMITUYIECKON KPUBOU, 0003HA-
qum C' = A- B. [locae 5Toro cama onepanus CI0XKeHUsA 33JaeTCA TAK: MBI (PUKCAPYEM
IPOU3BOIBHYI TOUKy F Ha kpuson u nonaraem A + B = E - (A - B). Touka E npu
5TOM 6yeT UrPaTh POIb HEUTPAILHOIO DJIEMEHTa («HyJII»).

ITOT €crnocob, OqHAKO, TPEOyeT 06CYXJEHUA HEKOTOPHIX TEXHUYIECKUX NETAJEH,
¥ IO X0y M€ OKA3BIBAETCA, 9TO KPUBYIO €CTECTBEHHO PACCMATPUBATD HE HA ILIOC-
KOCTH, 3 H3 KOMILIEKCHOU MPOEKTUBHOU ILUIOCKOCTH, onpeaeneaune Touku C' Tpebyer
CIIeNUATBLHBIX ONOBOPOK, eciu A = B wim B cry4ae, korga npamas AB kacaerca kpu-
BOM, HAKOHEII, 09€Hb YaCTO B KAMECTBE TOYKM F 6epyT 6€CKOHEYHO yIAICHHYO TOYKY,
9TO NPUBOIAT K HECKOJBKO 00JEEe «3araJ0IHOMY» OIPEIICHII0 CyMMbI — IIOCTPOWB
Touky A - B, ee CHMMETPUIHO OTPAKAIT OTHOCHTEILHO OCH . Beprmmuou Teopun
ABIACTCA TOCTPOCHME DJLIMITUICCKUX (PYHKIMU, KOTOPHIE ABJIAIOTCA TOMOMOPQM3-
MaMU MeXy aIJAUTUBHOU I'PYNION TOYEK DILIUNTUYECKUNA KPUBOU U KOMILIEKCHEIM
TOPOM.

B sToM pasgeme MBI ompeenseM ONEPAIU0 CJIOKEHUS HA MHOXKECTBE TepCIIeK-
TUBHEIX TPEYTOJLHUKOB. [Ipy MOMOIM ONMMCAHHOW B IpPenbIIymeM maparpade KOH-
pUrypanmoOHHON TEOpEeMbl MEI MOXKEM II0 IBYM TPEYrOJbHUKAM NOCTPOUTH TPETHH.
31ech, IPaBaa, HyKHLI HEKOTOPEIE TEXHUIECKNE KOMMEHTAPUY, CKAXKEM, [JIA CIy9as
COBIAJAIOMINX TPEYTOILHUKOB. [lanee, 9TOOLI ONpeIeuTh CIOKEHNEe, HAM HyKHO BCe-
T'0 JUIIb TOBTOPUTH DTy ONEPALUI0 C KAKAM-HUOY b (PMKCUPOBAHHBIM 3apaHee Tpe-
yroapaukoM. O THAKO BBEIEHWE TAKOU Omepammy TPeOyeT HEKOTOPOrO MOMOJHEHS
MHOXECTBA TPEYTOJIbHUKOB, IPK 3TOM B KAa9eCTBE (PUKCUPOBAHHOIO DJEMEHTA Y 100-
HO BEIOPATH KaK pPas «0ECKOHEYHO yNAJCHHEIN TPEYTOJLHUKY. POJb BJLIMNTTAIeCKON
dbyHKnuM Oy IyT UCIOTHATE OIPHU 3TOM OAPUIEHTPpUYIECKUE KOODAUHATEL.

2.1. CYMMA NEPCHEKTUBHBIX TPEYT'OJbHUKOB

ONPENENEHUE 4. IlycTs gaHBI 1BA NEPCHEKTUBHLIX (OTHOCUTENBHO TOYKHA S WA
npamon 8) Tpeyrompruka A uw B. B cuny 0606mennon Teopemur Jesapra aTu Tpe-
YTOMBHUKYU OMPEAEIAOT TPETUU TPEyroabHuk — C, KOTOPBIM MEL Oy1eM HA3LIBATD
npedcymmott Tpeyronbunkos A u B u zanucwBate C = A H B.

OTMeTuM OYEBUIHBIE CBOMCTBA DTOU ONEPALINN.

JIEMMA 1. Onepayus «npedcymmar obaadaem caedyowumu c60tcmeamu:
1) ABB=BBA.
2) Ecau ABB=C, mo ABC =B« BHC = A.
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3AMEYAHUE 1. MHOXECTBO TPeyroJbHUKOB He 3aMKHYTO OTHOCUTEJILHO OIepa-
un «IpegcyMmay. Hanpumep, pasrisgeiBas puc. 1, 9uTaTens Jerko mouMeT, 9TO Ipu
HEy Ia4HOM BHIOOpE TPeyroabHukoB A u B Bce Tpu BepmuHer TpeyroabHuka C' MoryT
coBmacTs ¢ Toukou S. Kpome Toro, He mis Ja00BIX OBYX MEPCHEKTUBHLIX TPEYTOlb-
HUKOB HAIlX IOCTPOEHUs KOPPEKTHHI.

OnPEAENEHUE 5. (O6mee ompegeneHue CyMMEI TpeyroabHukoB) Omnpememum
cymmy TpeyroavuukoB A u B ¢popmynoun A+ B = FH(AHBE B), B ToM caydae, KOraa
oTa (POpMyJIa UMEET CMBICI, rae F' — HEeKOTOpBIN (PUKCUPOBAHHLIN TPEYTOIbHYK.

3AMEYAHUE 2. MHOXECTBO C onepanyen, 00ga1ai0men CBOUCTBAMY U3 JIEMMEL 1,
HA3BLIBAETCA KBA3Urpynmoun. 3 akcumoM KBa3uIPyNILl HUKOMM O00Pa30M HE CIeAyer,
uro oneparusa A+ B = F'H (A B B) accounarusna. Tax, Teopema Ilanna nmossomseT
0 ABYM TPOUKAM KOMMHEAPHBIX TO9eK A m B mocTponTs TpeTnio Tpouky C' = AHB.
Herpyano Bugers, 94T0 Takas onepanus yaosrersopser aemme 1. Ho Bosnukaromas
10 AHAJOIWY C ONPETETEHUEM 5 «CyMMay HE aCCOLMATUBHA.

[anee mer Gynem paboTaThb B OCEBOM MOneam. ByaeM CIuTaTh, 9TO OCh IepCIeK-
TUBHL § 0ECKOHEYHO yAaleHa (411 3TOr0 JOCTATOYHO CAEJIATH MOAXOMALIEE IIPOEK-
TuBHOE npeobpaszosanue). Kpome Toro, B Texuudeckux nenasx HaMm yao6HO OyaeT B
kadecTtBe F' B3ATH, B HEKOTOPOM CMEICIE (B KaKoM — OyAeT sACHO mo3jHee), «Gec-
KOHEYHO yJAJEHHBI TPEYrOAbHUK». II05TOMYy B OCTABLIENCS 9aCTH DTOU CTATHUA MEIL
Oy/1eM TOIb30BATHCS CIEAYIOMIAM ONPENETCHIEM CyMMBI.

OnPEJEJEHME 6. IlycTh gaHBI gBa MEPCHEKTUBHLIX OTHOCATEIBHO OECKOHEYHO
yaamrenuou npsmon s tpeyroabauka A u B. Ilycts C' = A B B, o6o3uauum Cy —
uenTp Tsaxkectu Tpeyroabauka C. Tpeyronpauk D, HeHTPATbHO CUMMETPUYIHEIN TPe-
yrombauky C oTHOCUTEIHHO TOUKU Cy, OyaeM HA3LIBATH CYMMOT TPEYTOILHUKOB A
u B u o6osnavars D = A + B.

HI/I)Ke MBI I,E[OKa,)KeM7 9T0 9Ta OHepaI_II/Iﬂ KOMMyTa,TI/IBHa, 1 aCCOLIMAaTUBHA, (“ITO
OIIpaBIBIBACT €€ Ha3Ba,HI/Ie)7 a CUMMeTPUA OTHOCUTEJIBHO IIEHTPA TAXECTU — 3TO Ha
CaMOM [eJie BEIYUCAEHYE IPEACYMMEl JAHHOT'O TPEYTOJbHUKA M «OECKOHEYHO Y IAJICeH-
HOTO TPEYroabHUKay (CM. mpumMep 4), KOTOpHU u GyIeT UrPATH POJIb HEUTPATLHOTO
snemenTa (HyJs) mus onepanny caoxenus. Onepanys, 3aJaHHAA OOIINM OIPEJEeICHA-
eM b, TakXKe aCCOIMATUBHA M KOMMYTATHUBHA, U MOPOXKJAET Ty XKe CaMylo DYy,
HO MBI HE 6y|I[eM 9TOro0 31€Chb MJOKA3bIBATDH, IIOCKOJABKY MTOKa3aTeJIbCTBa COBEPIIECHHO
AHAJIOI'TYIHHBI.

2.2. BAPUUEHTPUYECKUE KOOPAWHATHI XU IPOCTPAHCTBO TPEYI'OJIbHUKOB

Urak, caenas mogxopsiiee IPOEKTUBHOE NIPEOOPA3OBAHMAE, MEI MOXEM CUATATD,
9TO mpAMas § B OCEBOM Mogenn — OeCKOHEYHO yxateHHas. B oToMm caydae cooTBet-
CTBEHHEIE CTOPOHEI TpeyroabHukoB A, B, C = A H B napamweasser (cM. puc. 4).
Hmxe non TpeyroisHAKAMY TOHUMAIOTCA TOIBKO TPEYTOJBHUKY C TEMU K€ HAIIpa-
BJIEHUSIME CTOPOH.

3adukcupyem kakou-uubyab Tpeyroasauk E = Ey FyE3. Huxe nong xoopauHa-
TaMy TOYKYU adPUHHON IIOCKOCTY MBI Beerga OyneM HOHUMATL OapUIIEHTPIYIECKNEe
KOOPAUHATHL HTOM TOYKN OTHOCUTEILHO TpeyroabHuka E (cu. [5]). C noMombio sTux
KOODPAVHAT BBEIEM KOODPAUHATEL HA MHOXECTBE TPEYI OJIbHUKOB.
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Puc. 4. /[BovicTBeHHAA KOHCTPYKIHA ¢ OECKOHEIHO VIAJCHHOH OCBHIO

ONPEAENEHUE 7. (BapuuenTpuyeckune KOOpAWHATH HA MHOXKECTBE TPEYTOMb-
uukoB.) Kax e tpeyroasauk D onHo3Ha4YHO 3agaeTca kKoopausaramu (di,ds,ds)
(di + d2 + d3 = 1) ero nenrpa Taxectu u kK03pduimerToM d eIUHCTBEHHOU TO-
moreruu, nepesogamers D B E (napawieqpHBI TEPEHOC N0 ONPEICACHAI0 CIATAECM
romMoTreruen ¢ KoahduuueHToM 1). 3HAYUT, STOT TPEYIOJBHUK OIHO3HAYHO ONPEIe-
JAETCA TPOUKOU mapameTpos (01, 02, 03), Takux 9ITO

(512522(53:d12d2:d3, (51+52+(53:d.

TMapameTpsr (41, 0d2,03) MBI OyeM HA3LIBATH OAPUYEHNPUECKUMY KOOPOUHAMAMY
TpeyroapHuka D.

Ilepexox ot koopgunar (di, d2, ds; d) k GApUUEHTPUIECKUM KOODAUHATAM
(61,02, 03) 1 06PATHO OCYIIECTBIAETCA IO HOPMYIAM:
d; d;
6; =d-dj, d =61 + 62 + 03; di:j:z%i
IIpuMEP 1. Bripazum xoopauHaTh BepuinH Tpeyroabauka D = Dy Dy D3 ¢ nen-
TpoMm Dy depes ero GapPUIEHTPUIECKIE KOOPAUHATHL 01, 2, d3. L1 aTOr0o 3ameTuM,

(i=1,23).

— — 1
410 BeKTOp DoD3 romoreruyen BekTopy FoFE3 ¢ xoadpduinumenTom 7

1 1 1 1 1 2
D3 =Dy + E(E:s - Ey) = 3(51,52,53)4' P (— ga—gag)—

B ((51—1/3 52—1/3 (53-}—2/3)
- d ’ d ’ d )
AHa,JIOl_'I/I“IHO BBEIIUCAATCA KOOPANMHATHI OCTAJBHBIX BEPIIIVH.

OTMeruM, 9TO eCar CyMMa KOOPAWHAT PABHA HYJO, HUKAKOI'O (Ce0OMEeTPUIECKO-
I'0) TPEYroJbHUKA HE TOLYyIaeTCA.

ONPENEJEHUE 8. [Jo6aBUM KO MHOXECTBY T'€OMETPUYECKUX TPEYTOJbLHHKOB
¢dbopMaabHBIE JJEMEHTHI, 3aJaBaeMble B OapUIEHTPUUYECKUX KOODIMHATAX
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napamerpamu (01,02,03), roe d1 + dz + d3 = 0. Ilomydennoe mpocTpascTBo, POp-

MaTbHO m3oMopdHoe R?, 6yaeM HA3EIBATEL NPOCMPAHCINEOM MPEYSOALHUKOE.
HOCKOﬂBKy TpeyFOJIbHPIKH C MAJIBIM 3HQYEHUEM CyMMBI KOOprlII/IHaT UMET ((60.71]3—

LIOU PAa3Mep», €CTECTBEHHO OXU AT, YTO 3T (GPOPMAILHEIE DJIEMEHTHI MOXKHO UHTED-

IPETUPOBATE KAK B KaKOM-TO CMBICJIE (<6eCKOHe‘IHO yII[aJIeHHbIe» Tpeyl"OJIbHHKH (CM.
pasgen 3.1).

2.3. OCHOBHAA TEOPEMA
TEOPEMA 5. Onucannas 68 onpedesenun 6 onepoyus «+» 6 6aPUYEHMPUYECKUT
xoopdunamaz cosnadaem c onepayuel caoxcenus 6 addumuenot epynne R3.
JOKABATEJIBLCTBO. Ilyctb A m B — ngBa TpPEyroabHHKA C KOODAMHATAMU
(a1, a2,0a3), Ya; =a #0,u (B1,82,83), > bi =b # 0 coOTBETCTBEHHO, U YCTH UX
npeacymma C = AH B — Toxe TpeyroapHuk, T.€. »,v; = ¢ # 0. Boraucaum xoop-
muaaTh Tpeyroapauka C. Tpeyromsuuku A;C3As u BoC3 By (cm. puc. 4) mono6HbD

¢ koadpunmentom As A1 /B2B; = 1/7(2. 3uauurt, a - A1C3 = b - C3Bs, 1 110 npaBuiy
perdara Touka Cs — IEHTD MacC MaTepUalbHLIX To4eK (a, A1) u (b, By). Orciona
1
Cs = a+b(a-A1 +b-By) =
1
s (1 +2/3,00 —1/3,03 —=1/3) + (B1 — 1/3, 82+ 2/3,83 — 1/3)) =
_ (—(01 +51)—1/3 —(a2+p2) —1/3 —(a3 + B3) +2/3) (1)
—(a+b) ° —(a+b) ° —(a+b) ’
AHanornyso BEIYUCIAIOTCA KOOpAuHATH Tovek Cy u Cp. 3ameTum, 9T0
1 1
C2 —Cl = m (—1,1,0) = m (E2 —El)

CaenoBaTensHO, Cymma K0OpauHAT Tpeyroabanka C (To ecTb KO3(pPUIMEHT rOMO-
retuu C — E) pasra —(a + b). Teneps gna TOro 9TO6B HAUTH KOOPAWHATEL TPE-
yroapauka C, MBI TOMXKHEI YMHOXHUTL HA 3Ty BEIXIMHY KOOPAMHATHI €r0 HEHTDa
Taxectu Cy. Koopauuath: nentpa Touku Cy PaBHEI

C1+0C2+Cs _ (—(a1+ﬂ1) —(a2 + f2) —(a3+,83)) _

3 —(a+b) ' —(a+b) ’ —(a+b)
3HAMUT, MCKOMBIE KOOP IMHATEL TPeyroibHuka C' paBHEL
(—(oq + B1), — (02 + B2), — (a3 + B3)) - (2)

O4eBuAHO, YTO CUMMETPHUS OTHOCUTEABHO [EHTPA TAXKECTH MEHIET KOODANHATEL
TPEyrOJBHUKS HA MPOTUBONOIOKHEE. TakuMm 00pa3oM, KOOpauHATEL CymMmMel A + B
PaBHEL

(o1 + P, 00 + Ba,a3 + PB3) . (3)

CHEACTBUE 1. Onucannas 6 onpedeaenuu 6 onepayus «+» npodoaxcaemcs do
KOMMYMAMUBHOT, ACCOUUGMUBHOT ONEPAYUL 8 NPOCMPaArCMEe mpey2osbrukos. Ilo-
CMPOEHHAA MAKUM CNOCOOOM «adOUMUBHASA 2PYNNA MPEY20abHUKOSY U30MOPPHA a0-
dumuenot epynne R3.
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3. TEXHUYECKUE IIOJIPOBHOCTU

3.1. TEOMETPUYECKAA UHTEPIIPETALINA ®OPMAJIbHBIX TPEYTOJILHUKOB

M5t mouTu BCex (pOPMAIBHBIX TPEYTOJBHIUKOB MBI MOXKEM JIaTh M€OMETPUIECKYIO
WHTEPIPETAINIO.

ONPENENEHUE 9. (BapunenTpuyeckue KOOpAMHATEL HA GECKOHEYHO YIAJCHHOMN
npsamon.) Jas Touku X ¢ GapULIEHTPUYECKUMEA KOOPAMHATAME (Z1,%2,T3), Y, L; =
=1, mmeem OX = > 2;0FE; pasa mo6on Touku O. AHATOIUYHO, A1 TPOUKHA HHMCEN
(y1,¥2,¥3) ¢ cymmon 0 paccMOTpPUM BEKTOD Y y,UEI . fIcHO, 9TO 2TOT BEKTOP HE 3a-
BucuT OT TOUkU O, U IOTOMY TPOUKA (Y1,Y2,Yy3) OUPEEIseT HAIPABICHUE (1 HaXKe
BEKTOD; HAmpaBaeHue Oyger, eciu (GakTOPU30BATHL MO OAHOPOAHOCTH). Bymem Ha-
3BIBATH OJHOPOAHYIO TPOUKY (Y1,Y2,Y3) OAPUUEHMPUUECKUMU KOOPIUHAMAMY ITOTO
HampapjaeHusa (= TOYKU GECKOHEYHO yAAJEHHOU IPAMOMN).

OnPEAENEHUE 10. IIcesdo-mpeyzoavnuk ¢ kKoopauHaTamu (pi,p2,P3), 2. Pi =
=0 — 2TO ynopsAAOIeHHAA TPOUKA, HAIIPABICHUN C KOO JUHATAMMU

2 1 1 1 2 1 1 1 2
(p1+5p2—3p3—3), (P1—35p2+5p3—3), (Pr—35P—5P3t+3).
CoOTBETCTBYIOIINE DTUM HANPABICHAAM TOYKYU GECKOHEYHO yIAJICHHOM MpAMOu (uiu
CaMM HANPABJIEHWUs) MbI OyIeM Ha3LIBATH 6EePULUMAMYU TICEBIO-TPEyroabHuKa. Pop-

MAJBHLIA 3JEMEHT TPOCTPAHCTBA TPEYTOJLHUKOB ¢ KOOpAMHATAMU (P1,Pe,P3),
> p; = 0, 0TOXKIECTBAM C TICEBA0-TPEYTOILHUKOM (D1, P2, D3)-

IIpuMEP 2. Ilycte A m C — nBa TPEYrOJIBHHKA, UEHTPAILHO CAMMETDUIHEIE
OTHOCUTENBLHO TOYKU, OTJIUIHOU OT CEPEIUH CTOPOH DTUX TPEyroasLHuKoB. Hammem
¥X TPeACyMMY. BEIIOMHASA TOCTPOEHUA OCHOBHOU KOHCTPYKIIAU, MBI BUJUM, 9TO A
Bcex map 4, j npameie A;C; u A;C; napanrensasl (cM. puc. 5) u, TakuM 00pasoM,
«rpeyronbauky AHC — 310 Tpouka 6ECKOHEYHO yIATEHHBIX TOYEK, T. €. B TOYHOCTHU
TICEB0-TPEYTOJIbHUK.

TIPUMEP 3. BuisicHuM, 4TO TpEACTABIAET COOOU TCEBAO-TPEYTOJLHUK C KOOP-

muaaramu (0,0,0). Ero Bepmmusr — 5T0 HampapaeHua (2, —i, —1) (—%,%,—%),

373 73
(=3, —3%, 2). Bubupas B kauecrse Touxn O u3 onpegereHus 9 LUEHTP TIKECTH TPe-
YT OJIBHUKA E, MBI BUIUM, ITO 3TU HAIIPABJCHUA CYTh B TOYHOCTU HAIIPABJICHUA MeE-

mmaH TpeyroabEnka E (wm 1:060ro gpyroro TpeyroasHuKa).

Ha npoexTuBHOU IIOCKOCTU OCHOBHAS KOHCTPYKUIUS 0€3 CIEIUAIbHBIX OMOBOPOK
TIO3BOJsAET HAXOUTh IIPEACYMMY TPEYI'OJIbHUKA U IICEBI0-TPEYTOAbHUKA.

IIpuMEP 4. Hampnem mpexcymMmy TpeyroabHuHKa A ¥ ICEBLO-TPEYTrOJbHEKA B ¢
xoopausaramu (0,0,0). Bepmunsr ncesno-rpeyromsuauxa B(0,0,0) — 310 Hampa-
BJEHUA MeIuaH Tpeyroabuuka A (cm. npumep 3). Brimoansas nocTpoenus 0CHOBHOI
KOHCTDYKIMM, HAXOAUM, 9TO KCKOMAsA HNPEACYyMMa — DTO IPOCTO OTPAKEHUE TPE-
YTOJIBHEKA A OTHOCUTEILHO €r0 LeHTPa TaxecTu (CM. puc. 5).

HerpyagHo BugeTs, 9TO, XOTS OAPULEHTPUIECKHAE KOOP JUHATHL HAIIPABICHUS OIIPe-
[eJIEHEL ¢ TOYHOCTBIO N0 YMHOXKEHUS HA KOHCTAHTY, ICEBAO-TPEYTOJIbHUKN C PA3HBI-
MU KOOPAUHATAME ONDPENeAl0T PA3HBIE TPOUKYU HAIPABJICHUN.
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Puc. 5. Cioxenne TpeyroibHUKS C HYJEBBIM

Omnpenenenne CeBno-TPEYrOIbHAKA HE MMEET CMBICJAA JWIIb A TPEX HAOOPOB
mapamMeTpoB: (—%, %, %), (%, —%, %) u (%, %, —%), MMOCKOJIBKY TOYKU GECKOHEYHO yaa-
JICHHOU MPAMOU B CUIYy ONpeAeteHua 9 He MOT'yT MMETh TPU HYJEBLIE KOODJWHATLI.

OnPEAEJEHUE 11. Tpu GpopMAaNbHEIX DJIEMEHTA IPOCTPAHCTBA TPEYTOJLHUKOB C
xoopauratamu (—%, %, %), (3,—2,%) u (3,3, —2) OyJeMm HA3HIBATL COBCEM-TICEBO-

TpEeyIrOJbHUKAMHU.

Taxum 06paszom, GpOPMAILHBIE DJIEMEHTHL U3 ONMPEIeNCHUs 8 NCIEPILIBAIOTCS ICEB-
IO-TPEYTOJBHUKAMY U COBCEM-IICEBI0-TPEYT OJbHUKAMM.

3.2. TIOPABKM K OCHOBHOW KOHCTPYKIIUU

Mur no-npexuemy paboTaeM B 0CEBOU MOaeaun. HeTpyaHO BUAETE, 9TO HEOMpEene-
JIEHHOCTH B OCHOBHOU KOHCTDPYKLIUY [ TPEYIOJbHUKOB A m B BO3HEKAIOT B Tpex
CIy4asX:

1) ecim gBe cTOpOHEI TpeyroabHuKOB A u B oka3aauch Ha, OQHOU mpsMou (Ha-
npumep, ecau Touku Ay, Az, By, By mexat Ha ogHOU npAMOU, TO mnpaMee A By u
AsB; coBnagaroT u Bepmmna C3 He ONpEIeNeHa);

2) eciu A = B (60see riy6OKUI CIydal NPEILIAYINErO BLIPOXK IEHNs; HEOCPe/I-
CTBEHHO HE NOCTPOUTH HU OQHOU BepUMHEI TpeyroasHuka C);

3) ecim TpeyrombEuku A v B NEHTPAIBHO CUMMETDPUYHHI APYT OPYTY OTHOCH-
TeJBHO cepeauHbl ux (00men) cTopounl (Torga ecau, ckaxem, A1 As = BsBj, TO
npavee A; By u Ay B; He onpeneneHsr).

B mepBoM u BTOpOM Ciy4ae Pe3yIbTaT BEIYUCAEHUS IPEACYMMEL — TPEYI'Odb-
HUK, B TPETHEM — COBCEM-TICEBIO-TPeyroabHukK. [lokaxeM, KakuM 00pa3oM HYKHO
N3MEHUTH OCHOBHyIO KOHCprKHPIIO, ‘ITOGI)I HaI‘;ITI/I B OTUX CJIy‘Iaf{X Hpe,quMMy reo-
METPUYIECKHU.

3.2.1. COBIIAJIEHUE IBYX CTOPOH
ITycTs mpsambie, comep:kaimme MO CTOPOHE HANIMX TPEYTOJIBHUKOB, COBIAAAIOT,
ckaxem, Ay = By (0 Ay # By u Tpeyromsuukun A u B — He UeHTpPaIbHO CUM-
meTpuyHel, cM. puc. 6). Torga C) onpegenrum mo koHCTpykKImu, a npo Cy u C3 MBI
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Puc. 6. IIpocTedinny BEIPOX ICHHBIN CIYIaH TIPEACAOXKCHUI

3HaeM Juilb, 910 Cy € A1 By = B1 A3z, a C3 € A1 By = Ay By. 9T0 n03BOJIsAET HAUTHU
C5 u C3 mpocteivu noctpoerusmu (ckaxem, Ca = A; B3N CyS3, rae S3 — 6eckoned-
HO yAaJeHHasa Toduka mpamon A; A,). Ciayuam, korga, ckaxem, As = By i npocTo
Touku Ay, By, Az, By n1exaT BU€TBEPOM HA OJHOU NPAMOU, PA30UPAIOTCA AHATOT Y-
HO. To, 9TO B DTOM Ciy4uae KOOPIWMHATHI MPEICYMMEI MO-TIPEXKHEMY OIPEIEII0TCS
dopmyaon (2) — moHATHO (HATIPUMED, CHETAEM MPEIETLHLIN EPEX0).

3.2.2. 'EOMETPUYECKOE ONPEJEJEHUE A H A

Byaem ucxoquTs u3 TOro, 9TO JOJKHO BHITOIHATHLCA cBoucTBOo AH(AH A) = A.
B uenTpasbHOM MOAeaM 3TO 3HAYMUT, 9TO CTOPOHEI TpeyroabHuka A H A momxHb
NPOXOAUTH Yepe3 Bepumubl Tpeyroabanka A. IlocTpoum takou tpeyroabauk. O60-
saunM X; = A;Ap N SA; (em. puc. 7). Ilycrs Y; — rapMmoHMYeckoe LOMOIHEHME
rouku S k mape {A;, X;}. Torga Tpu uernepku Buga I'; = {S,Y;}{4;, X;} — rap-
monm4eckue. IIpu mpoemuposanuu u3 touku A; gersepku ['; Ha npamyio SAy mo-
ayuaercs (cHoBa rapmonmdeckas) dersepka {S, Y, H{Xg, Ar}, roe V) = A,Y; N SA;.
Ho Touka Y} B dTOM ciy4ae QOMXKHA COBHAJATH C TOYKOM Y, TaKk Kak obe OHH
ABJISIOTCS TAPMOHMYECKUMU JomonHeHumsaMu Touku S Kk mape {Ay, Xp}. U3 sroro

cregyer, 470 TO4YKU A;, Y, Y — KOIMHEADHEI U IOTOMY TPEyIOJbHUK YiY2Y3 —
MCKOMBIN.

Puc. 7. Caoxenne TpeyroabHUKa ¢ COO0H
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:KCTa,TI/I7 X1X2X3 = A/Q, TO €CTh X1X2X3 H X1X2X3 = A.

B oceBou momenu ycmoBue «ctoponsl A H A mpoxogsar uepes Bepumasr Ay mpe-
BpaTuTca B ycuaoBue «sepumabl A B A aexar ma croponax A». Iostomy AH A —
9TO B TOYHOCTHN CepeAI/IHHbIIl/JI TpeyroJbHUK. JIe]."KO BUOETHh, ITO 3TO CUHTETUIECKOEe
OTIpeieJieHre COTVIACOBAHO C onpefeaeHueM 7 u gopmyaon (2).

3.2.3. CyMMA TPEYTI'OJBHUKOB, CUMMETPUYIHBIX OTHOCUTEJBHO CEPEIWHBI
CTOPOHBI

B sTOM caydae MBI MOXEM MPENIOXUTD JUIIbL (POPMATBLHOE TPABUIO.

Ilycts Ay = By, Ay = B;. KoucTpyKuusa m03B0JAE€T IOCTPOUTE Be (6€CKOHEIHO-
VIAJEHHBIE) BEPIIUHLI, TpeThba BepmmHa (A1 By N AsB1) — He ompenenena. B pac-
CMaTpUBaeMOM caydae ay + ag + az = —(B1 + P2 + B3). Ananorumuso npumepy 1
yOex 1aeMcs, ITO KOOPAUHATH TPEYTOILHUKOB Y IOBICTBOPAIOT COOTHOIICHUIM

1
—3
Bynem camrars, 9TO B 9TOM CIydae Pe3yabTaT MPEACIOXKEHHI — COBCEM-IICEBI0-

TPEYTOJLHUK ¢ KOODPAUHATAMU (—é, —%, %)

1 2
= —f ar=—f2—3, az=-fs+3.

. 112
O6paTHO: Pe3yaAbTAT MPEACIOKEHU COBCEM-TICeBA0-TPEY T OIbHIKA (-3, —3.3)¢
TpEeyroasHuKOM A — TpeyroapHuK, CAMMETPUIHEIN A OTHOCHTEIRHO CTOPOHBL A) Aj.
OTU ONpeNeNeHns COTIACOBAHBI CO CBOUCTBAMU U3 JEMMEI 1 ¥ OTJIUYHO BIUCHIBA-

10Tcs B hopmyay (2).

3.3. IIPEACYMMA [IBYX ICEB/O-TPEYTI'OJIbHUKOB

Herpyano mpoBeputh, 9TO IPU NOCTPOEHUY HA, IPOEKTUBHOU ILIOCKOCTH IPE[-
CYMMEHL [ByX LEHTDPAIBHO CUMMETPUYHEIX TPEYT'OJIBHHKOB C KOOpauHaTaMu (a1, Qa,
a3) u (B1, B2, F3) (cM. mpuMep 2) NOIYYAETCA ICEBAO-TPEYTOJBHAK C KOOD IUHATAMU
pi = —(a; + B;), TO ecTb mo-IpexHeMy BEIIOJIHEHA hopmyaa (2). Tax xe Beraucas-
I0TCA KOOPAVHATEL IPEACYMMEI TDEYIOIBHUKS U TICEBLO-TPEYTOJbHUKA,.

s TeOMETPUYIECKOr0 CJIOXKEHUs IICEBI0-TPEYTOIbHUKOB PACCMOTPUM CJIEAYIO-
Iy 10 TAPAMETPU3ANUI0 MHOXKECTBA, IICEBA0- (B TOM IUCIe, COBCEM-TICEB10-) TPEYT Olb-
HUKOB. ByneM paccMaTpuBaTh ICEBOO- M COBCEM-IICEBAO-TPEYIOJIbHUKY KAK IIPE]-
CYyMMEI (GPMKCHPOBAHHOI'O TPEYroIbHUKS (Harpumep, Tpeyroasauka E) ¢ emy cuvme-
TPUYIHBIMA. DTU CUMMETPUIHBIE TPEYTOJIbHAKA U OyAeM PacCMaTPUBATHL KaK Hapa-
METPHI [ICEB0-TPEYT OIbHUKOB.

Acuo (manpumep, ¢ OMVIAAKON Ha, GaPUIEHTPUIECKUE KOOPAUHATHI), YTO Mg Ka-
K JIOT0 TICEBO-TPEYTONbHUKA HAUIETCA €IMHCTBEHHEIN TaPaMeTPU3YIONIIN €ro TPe-
yroasauk. IIpefcroxkenune OByX ICEBI0-TPEYTOJLHUKOB ONUCHIBAETCA CAENYIOWIEN
JIEMMO:

JIEMMA 2. Fcau tpeyroasauku B u C' cummempuunst mpeyeoavnury E, a nces-
do-mpeyeoavnurxy X u'Y onpedesenvi xax npedcymmor EEHB w EHC, mo XHY =
= FEHD, 2de D; — cepeduna ompesxa B;C;.

,ZIOKaBaTeJIBCTBO JEeMMBI OCTABJIAEM YUTATEIIO.
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