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Jlexuusg 4.

17. Axconomerpus. Benem B npoctpancTBe ahPuHHYIO cUCTEMY

—~ o
KOoOpaAuHAT O nu ACCMOTPUM COOTBETCTBYHOIIIUU CIIC
p eee u p p y penep

R= (61E1E21E3)1 riue ﬁi :é , 1=1,2,3. IIponsBoibHas Touka

IIPOCTPAHCTBA B ITOM pelepe UMeEEeT KOOpAUHATBEI X,Y,Z, KOTOpPEIE
ONPEAEHAIOTCS PAaBEHCTBOM

== r r r

OM =xg +Yye, +ze;,
UIH

ﬁ = X6—E>1 + y6—§z + 26—E>3- 1)

PaccMoTpUM KOOpAMHATHYIO noMaHylo OM M M touku N

(puc.51,a). 3nech M, - mpoOeKuHs TOYKH ] HA ILIOCKOCTH OXy 110

HaIMpaBJIeHUIO ocu Qz, a M - mpoekuus Touku M, Ha ocb Qx IO
z X 3

HanpasieHnto ocu Oy .

Bo3bMeM Teneph MI0OCKOCTh M300paXKeHUi S, BhIOEpEM Harpas-
JIeHUe MPOEKTUPOBAHUS TaK, YTOOBI OHO HE OBUIO MapalijieNbHO KO-
OpAMHATHBIM IUIOCKOCTSAM, U CIPOECLHUPYEM Ha 3Ty IIOCKOCTH PEIEp
R Y KOOpIHMHATHYIO JIOMaHyl Touku | . I[lonBepruys 3atem mioc-
KOCTh S MpeoOpa3oBaHHIO MOMOOHS, MOMYyYUM Ha HEW M300pakeHHe

penepa R Y KOOPAMHATHOW JIOMaHOM TOUKH ] : R:(O, E,. EZ,E3),

a) Puc.51.
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OM M ;M (puc.51, 6). dokaxkem, 4To
OM x = XOE; - W:yo—éz’ W:ZE31 2
rae X,Y,Z - KoopaAMHATBl TOYKU || B perepe R .
B camom gene, mo paBenctBy (1) ﬁ:xﬁl, MO3TOMY

X=- (MXE,G). [Ipu napasieabHOM IPOEKTHPOBAHMM M IIOJ00MH

COXpPaHACTCA IMPOCTOC OTHOMICHUE TPEX TOYCK, MOITOMY

x=-(M,E,,0)=- (M,E,0),

OM x =xOE, # T.1.
W3 paBeHcTB (2) ciemyer BaXKHBIH BBIBO: eC/i HA NIOCKOCMU S
daHo uzobpadicenue R penepa R , MO MOJICHO NOCPOUMb U300paice-

Hue \| 1060l mouku N no eé koopounamam 6 penepe R . ast aToro

Ha TUIOCKOCTH S cHavaja 1o ¢popmyiam (2) crpoum Bektopsl OM, ,

M,M;, M;M , a 3aTeM CTpOMM TOYKY || , UCIIOJIb3Ysl PABEHCTBO

OM =OM_+M M, +MM .

VYMest yka3aHHBIM CIIOCOOOM CTPOHTH M300pakeHUs! TOYEK Mpo-
CTpaHCTBA, Mbl MOXKXEM CTPOUTH U 1/1306pa>1<eH1/1;1 MMPOCTPAaHCTBCHHBIX
(1)I/Il“yp. 9toTr MCTO/J HA3bIBACTCA MCTOAOM AKCOHOMEMPUUECKO20 npo-
exmuposanus (axcoHomempus - usmepenue no 0csm) M IHPOKO TPH-
MEHSETCSl KaK B MHYKEHEPHOM IPAKTUKE, TaK U B IPENOJABAaHUUA Ma-

TEMAaTUKU U APYIUX CCTCCTBCHHBLIX AUCIHUIIINH. TO‘IKy O Ha3bIBa-

0T HAYAIOM AKCOHOMEMPUYECKOU CUCTEeMbl KOOPOUHAM, a OCH OE, ,

OE, , OE; - akconomempuueckumu ocsmu.

Bo3uukaer BOHpOC: MOKHO JI1 BCPHIMHBI IPOU3BOJIBHOT'O Y€-
TBIPEXYT'OJIbHUKA IIJIOCKOCTHU S, 3aJlaHHBIC B OonpeaAcJICHHOM IMOPAI-
Ke, paccMaTpuBaTh Kak M300paxkeHHe JaHHOTrO adGuHHOrO penepa

R mpoctpancTtBa? OTBET Ha ATOT BONPOC COJEPKHUTCS B TEOpeMe
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[Monbke-1lIBapua: gepuiunvt 1106020 YemvbipexyeoibHUKA NAOCKOCMU
u3006padxcenuli, 3a0aHHble 8 ONPEOECICHHOM NOPSOKE, MO2YM CILYIHCUMDb
uzobpasicenuem aggunnoeo penepa, pasnozo oanHomy penepy R . Hpy-

TUMH CJIOBAMH, Ha IUIOCKOCTH M300pa)keHuil Hayano O U aKCOHO-
merpudeckue ocu OFE;,OE,,OE, M0XHO BbIOpAaTh NMPOM3BOIBHO NPH

ycnosuu, uto O,E ,E,,E; - Touku 00Iero nojaoxeHus.

Bo MHOrHX 3ajadax OKa3bIBaeTCs YAOOHBIM B KauyecTBE MCXOJI-
HOro penepa R° BbIOpaTh OPTOHOPMUpPOBaHHBIH pemnep. Ilo Teopeme
[Monbke-1lIBapuna nw0OBIE YeThIpe TOYKH OOIIETO MOJOXKEHUS
O,E,,E,,E; miockoctu S, B3AThlE B ONPEJEIEHHOM IOpSAAKE, MOX-
HO paccMaTpUBaTh Kak M300pakeHHEe OPTOHOPMHUPOBAHHOTO pernepa

R, PaBHOTO JaHHOMY penepy R°. B sTomM cnywae orpesku

OE,,OE,,OE; Ha3bIBalOTCA AKCOHOMEMPUYecKuMU eOUHUYamu, a UxX

AnvHbL €,,€,€, - Koappuyuenmamu uckadxcenus. Ha npaxruke mpu-

HSTO pa3juvaTh CJICAYIOIIUE BUJbI aKCOHOMETPUYECCKUX TMPOCKIIUM.
Tpumempuueckue npoexyuu - Bce Tpu K03GuirieHTa nCKaKEHUSI

pasnuuHbIe MEKIy coboit: € €, 1€, e leg,.
Jumempuueckue npoexyuu - 1a KO3PHUIUEHTA UCKAKCHUS PaB-

Hel: €' € =€,. B ToM uacTHOM ciydae, Korxa € =€,, € :Eez’

BE,OE, =90°, BE,OE, =DE,OE, =135’ , npoeKI1si Ha3bIBAETCs Kd-
Ounemmoil.

H3omempuueckue npoekyuu - Bce Tpu KodpPUIMEHTa HCKaxkKe-
Hust paBHbl. Ecim x Tomy ke DE,OE; =90°, BE,OE, =PEOE,; =135,
TO MPOEKLUS HA3BIBACTCA KAGANbEPHOU VI 6OCHHOU.

IMycte R= (O, E.E,. E3) - u3o0paxenue adpuHHOrO pernepa R
npocrpaHcTBa, a M,M;,M,, M, - u3o0paskeHus JaHHOH TOUKH || H

e€ npoekuuit M ,M,, M, Ha KOOpJMHATHBIE MIOCKOCTH 10 Hampas-
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JICHUAM COOTBETCTBYIOIIUX KOOPAHMHATHBIX

oceii (puc.52). Touky N Ha3BIBAIOT AKCOHO- M
Mempuyeckou npoekyuerl TOYKU ] , @ TOUYKU "o £3
M, M,,M, - i "
1M, My - emopuunbivu npoexyusmu 3Tok
TOYKH. 3aMETHUM, YTO €CJIU Ha IJIOCKOCTU S i £y
3aJaHa TOYKa |\ HW OJHA U3 TOYEK £ 1
Mz

M;,M,,M, (manpumep M;), To Touka \j B Puc.52.
MPOCTPAHCTBE BIIOJHE OmpeesieHa. B camom

mene, mo To4kaMm )| H M, MBI CMOXeM BOCCTaAHOBUTH JTOMaHYIO
OM M ;M 1 c eé momompio o dopmynam (2) HalTH KOOPAUHATHI
X,¥,Z Ttouku jj B pernepe R . TakuMm oOpazoM, TOUKY jj MPOCTpaH-
CTBa MBI MOXKEM 3aJIaTh Ha IUIOCKOCTH S C IO-
MOIIBIO JBYX TOYEK (M,Ms) (wm (M,Ml),
(M,Mz)), KOTOpBIE PACIOIOKEHBI TaK, YTO

npsmble MM, 1 Oz mapajulenbHbI WK COBIIA-

natot (puc.53).

PaccmorpuM Temepb m300pakeHUs

NpsIMBIX M NJIOCKOCTEW Ha IUIOCKOCcTH S . U3 Pucs3. E
coo0pakeHUH HarisIHOCTU OyJaeM Mpenro-
JlaraTh, 4YTO HAIPaBJIEHUE NPOEKTUPOBAHUS HE MapajjelabHO pac-
CMaTpHUBAae€MBIM NPAMBIM M TJIOCKOCTAM. [lo3TOMy akcoHOMeETpH-
gyeckas MpoeKIus J000i mpsaMoil ecTh mpsiMasi THMHUSA, a aKCOHO-
MeTpHuYecKass MPOEKIHs MIOCKOCTH - BCA TJIOCKOCTh S .

[Ipsimast @ mpocTpaHCTBA Ha IUIOCKOCTH M300paXkeHuil S 3aza-

E

ercss AByMs €€ TOYKaMu (M,M 3) u

(N,N3) WJIW aKCOHOMETPHUYECKOM

M A
NPOEKIHEN @ W BTOPUYHOU IMPOEK- | |

nueit a,. Ha pucynke 54 wu3obpa- ! My
K EHBI npsiMbIe (a,as) u My

(MN,M;N,). Ecmu npsivast @ He ma- Puc.54.
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payuienbHa oci Oz, TO €€ BTOpUYHAs MPOEK-

M 8, €CThb IpsMas, B MPOTUBHOM CIIydae -
touka. Ha pucynke 55 n3obOpaxkena mpsmas

a3 napaienbHas ocu Qz. Mbl BUIUM, YTO
N E;
e€ aKCOHOMETpHUYECKas MPOSKIUs a - mps- c & —
o )
Masl, mapajuielbHasi aKCOHOMETPHUYECKON OCH
g

o

Oz, a BTOpUYHAs NPOeKUs @, - Touka. Cama

ocb Qz Ha IJIOCKOCTH S 3ajaercs mapoii

Puc.55.
(0z,0). Ormerum Hakowen, uto akcoHoMer-

pUUecKas U BTOPUYHAS MPOEKLHUM NPSIMON COBIAJAIOT TOrJa U TOJIb-

KO TOrza, Korja mnpsmas 3

(mpsiMast (b,b3) Ha puc.5b).

B NPOCTPAHCTBE JIGKUT B IIJIOCKOCTH GW

BhisicHIM B3aHMHOE pacriojiokenue mByx npsveix (a,a;) u (b,b;)

HE MMapaJuICIIbHBIX OCHU 62 . Ot MMpAMBIC TMIEPECEKAIOTCA TOrJa U TOJIBKO

Torjaa, Koraa OHM MMEKOT €IUHCTBEHHYIO 06IlIy10 TOYKY, T.C. KOrga uMme-
€T MECTO OAWMH W3 TpeX CllyyaeB, M300paKeHHBIX Ha pUcyHKe 56. [Ipsi-

MBbIE (a, a3) H (b,b3) napajuieibHbl TOIJIA U TOJIBKO TOTJA, KOrJia UMeeT

MECTO OIMH U3 TpeX ciy4aeB, H300paKeHHBIX Ha PUCYHKE 57.

d
a B
- B
i [

Cr

|
| | |
| iy i I
I ’ [23] |
oy Ay
Puc.56. t'_r E'J

[MnockocTh MOXeT OBITH 3aJjaHa TpeMs CBOMMH TOYKaMH, He
JeXKANMMU HA OJHOH MPSMOM, MM JABYMsl NMPSIMbIMHU (TIepeceKarou-
MUCS WM TapaUIeIbHBIMHU), WIH TPSMOH M TOYKOW, HE JiexKalled Ha
91Ol mpsiMmoi. COOTBETCTBEHHO Ka)JOMY M3 3THUX CHOCOOOB 3aJaHHUS
IUIOCKOCTU Ha TJIOCKOCTH M300paXKeHUH S JOJIKHBI OBITH 3a/laHbl aK-



COHOMETPUYCCKUC U BTOPHUUYHBIC NNPOCKIUU 3JIEMCHTOB, C IMOMOIIbLIO
KOTOPBIX JaHa IIJIOCKOCTbL.

3amaua 5. [Ipsmas (a1as) JIGKUT B TUIOCKOCTH, 33IaHHON Tpems
TOYKAMU (A,A\,}), (B, B3) Hu (C,Cs), HE JIOKAITUMHU Ha OJTHOU MPSMOA.
Ilo 3amaHHOM NPAMON @ NOCTPOUTH €€ BTOPUYHYIO NPOEKLHUIO .

Pemenne. Halinem cHadajia TOYKH (M,Ms) " (N,Ns) B KOTO-
phIX HpsMas (a,as) nepeceKaeT Kakue-HuOyIb IBE U3 MPSAMBIX, CO-
SIUHSIONINX MOMAPHO TOYKH (A,A\,}), (B,B3) u (C,Cs). Touku M u

N OIpeAessoTCs HEMOCPEACTBEHHO M3 yclioBUi 3amaun (puc.58).
[TpoBens uepes Touku || U N THpsMbIe, TapajuielibHbIe ocH Oz, CTPO-

uM Toukn M, u N, a 3aTeM U UCKOMYIO NpsAMYIO 8, , KOTOpas Ipo-
XOIUT 4Y€pe3 HHUX.

3agaua 6. Touka (X,X3) JIGKUT B TJIOCKOCTH, 3aJJaHHOW Tpems
TOYKAMU (A,A,,), (B, B3) " (C,Cs), HE JIeKAIIUMUA Ha OJJHOM MPSIMOH.
ITo 3amaHHOM TOYKEe X, NOCTPOMTH TOYKY X .

Pemenue. Ilposeas (puc.59) mpsamyro C,X, Haiinem Touky
L, = AB; 1 C;X;. Yepes Touky L, mpoBOAMM NpAMYIO Napajuleib-
HYI0 ocu Qz HaiAeM TOYKy | U IOCTpouM npsamyr CX . IIposens
4yepe3 TOYKy X, NpAMYI0, NapajulelbHyl0 ocM Oz HaXOAMM TOYKY

X =LC I XX,.



Ilycte mpsiMast @ mepecekaer Ko-
OP/MHATHYIO TUIOCKOCT OXY B TOYKE
A,. AkcoHOMeTpUYECKas IIPOCKIHs
A, STON TOYKH HA3BIBAETCS CIEOOM

npsmoli @ Ha TUIOCKOCTH ny. Jlerxo

BUJICTh, UTO C1e00OM OAHHOU HPIMOU q
AGNACMCA THOYKA Nepeceyerusi akCOHO-
Mempuueckou U MOPUUHOU NPoeKyull
amou npamoti. B camoM nene, nmycTthb

a(a,ag) - JaHHas npsAMas, a A, - Tod-
Ka IEpeceueHys NpamMbIX a U 8. Tou-

ka AJ(A),A,) NexuT B miockocTu

OXy, TaK Kak e& akCOHOMETPUYECKast
¥ BTOpMYHAs MpOeKIMH cosnanaror. C
npyroii croporst, Al a u Al a,,
nosromy A1 a. Takum obpasom, A,

- ob1ast Touka rwiockoct OXy U mpsi-

MO 7, T.e. Ay -cuen 3.
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3agaua 7. [locTpouTh ciiel AaHHOU MPSIMOW, MPOXOJAIICH Ue-

pe3 TOYKH (M,Ms) u (N,Ns).

Pemenue. [Ipsmas MN SBJIsIeTCS aKCOHOMETPUYECKOM MPOEK-

nuen JaHHoi mpsamor, a M;N; - €€ BTOpUYHON MPOEKLUEH, TOOTOMY

COTJIACHO TIPEABIAYIEM =MN I M.;N, - nuckomass TO4ka.
p y y 3N3

Ecnu mpsamele MN # M 3N; mapajulenbHBI UM COBIAJAIOT, TO

3a/laya He MMeeT pellleHHi, Tak Kak B MEepBOM cilydae JaHHas Mmpsmas

B MPOCTPAHCTBE IapaijieibHA IIJIOCKOCTHU GW, a BO BTOpPOM cCllydae

OHA JIGKHT B OTOM IUIOCKOCTH. Ecim toukn M; m N; cosmagaror, To
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Touka M, W sABIAETCA MCKOMOW TOYKOM.

HyCTI) IIOCKOCTh p IEPCCCKACT KOOPAWHATHYIO IIIIOCKOCTD

OXy 1o npsaMoil P,. AKCOHOMETpHYeCKas MPOEKLHsA [}, ITOH Tpsi-

MOI1 Ha3bIBACTCS C1e0OM NIOCKOCMU P HA IOCKOCTH OXy HIIM 1IPO-

CTO CJIEIOM TIOCKOCTH P . HerpymHo BuaeTh, 4TO eciu npsmas Jie-

J)KUT B IJIOCKOCTH, TO €€ CJeJ JISKUT Ha CIeJe INIOCKOCTH. DTO OYe-

BUJIHOE YTBEPKIECHUE YACTO MCHOJIb3YIOT MPU PELICHUH 3aj1ad.
3anaua 8. ITocTpouTh Clien TUIOCKOCTH, 3aJ[aHHBIA TPEMs TOUKAMHU

(A,A,,), (B, B3) u (C,Cs), He JIOKalMU Ha ofHoH mpsimoit (puc. 60).

Pemenue. Jlng pemenus 3a-
Jla4yd BOCIIOJB3YEMCS IpEABbIAY-

muM yTBepxkaeHueM. Ecnu p, -
HCKOMBIH CJI€J Ha IUIOCKOCTH
ABC , TO cieanl nNpsaMbelX AR,

BC u AC JeKaT Ha dTOW mps-

Mmoi. IToaToMmy, mocrpous Hanpu-
Mep, cienpl Py u Q) mpaMeIx AB
u BC (3amauya 7), HAXOIUM TIps-

Myt p, (puc.60). Eciu 311 nps-
MbIe HE MMEIOT CJIOB, TO ILIOC-

KOoCTh ABC mnapajuielibHa IIoc-

koctn OXY , OITOMY OHA HE MMEET Cliea Ha IUIoCKocTH OXy .
Ecnu nnockocms P nepecekaem oce Qz , mo oHa modicem Goimb 3a-
oama cnedom P, U GKCOHOMEMPUECKOU npoeKyueli P MoYKU nepeceyenis.

amoil nrockocmu ¢ ocvio Qz (puc.6l, a). DToT cmocod 3amaHus MIOCKO-
CTH YacTO MPUMEHSETCS B aKCOHOMETPHHU. 3aMETHM, YTO €CITH TUIOCKOCTh

P mnapajienbHa npamod Qz (MM COAEPHKHUT 3Ty OCh), TO OHAa MOMKET

OBITh 3a/laHa OJJHUM CIIEIOM [,. B 3ToM ciydae BTOpHYHBIE IPOEKLIUH
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Puc.61.

BCEX TOYEK IUIOCKOCTH JIGKAT Ha HpaMoil P, (puc.61, 6).
3agaua 9. Jlana akcoHOMeTpH4YecKasi MPOCKIHS || TOYKH [ ,
JeXalleld B IIOCKOCTH, 3aJaHHON CIEAOM P, M TOYKOH 5(P,O)
(puc.62). ITocTpouTh BTOPUUYHYIO MpoeKnuo M, TodkH {f .
Pemrenue. Ilpsamas (P JIEKHUT B JaHHON IJIOCKOCTH, IOITOMY
ee cien X, JEKHUT Ha mpsAMoi P, (puc.62, a). Tak kak P)\| - aKkcoHO-
MeTpHuecKas MpoeKLus 3Tol npsamoit, o X, =p, | PM . Takum 06-

pasom, npsamas OX, - BTOpUYHAs NPOEKLMs NPAMOH P , TIO3TOMY

M, =0X, | MM, rie MM,|Oz.

Puc. 62. &
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Ecinu npsmas P mapaienbHa IpSIMOH [0, TO 5TO O3HAYAET,

4TO mpsiMas \jP HapalljieibHa IJTOCKOCTH 6x_y, MO3TOMY HE MMECT
crema Ha 3Toi miockocth (puc.62, 6). B aTom ciydae BTOpUYHAs mpo-

ekius |, mpsaMolt (P TakkKe mapajielnbHa IpsMON [, TOITOMY Jis
pelleHns 3aja4yy yepe3 Toyky O NPOBOAMM HpsMylo |, mapaiiens-
HYIO TIPAMOM P, a uepe3 || - mpsamyro, napamnensHyro Oz. Touxa

HepeceueH s 3THX MPSAMBIX U €CTh MCKoMas Touka M, (puc.62, 0).



