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Jlexuus 3.
Mertoab! n300paxkeHui

12. MapanaeabHoe MpoeKTUPOBaHWe. Bo3bMeM B €BKIIMIOBOM
npocTpaHcTBe E; HEKOTOpPYIO MIOCKOCTh S M KaKoH-HUOYAb HEHy-
JIEBOM BEKTOP ['3, HENapaJUIEJIbHBIA 3TON MJIOCKOCTH.

[Tycth A -mpom3BoNbHas TOYKa MpocTpaHcTBa. [IpoBens depes
9Ty TOYKY MPSAMYIO, IMapaJUIEIIbBHYIO BEKTOPY ['3, HaijeM Touky A, B
KOTOpo¥ Hama mpsmast (puc.23) mepecekaer 3aJaHHYIO TITOCKOCTD.

Touka A, HasbIBaeTCA npoexyuel

TOYKH A Ha IUIOCKOCTh S TIpH - P mf
NPOCKTHPOBAHUHU MapajuiesbHO 1§ \ l. \
BEKTOpY P . 'l1I ! . L'i
Ecnu BekTop P” S , TO TOU- La 1' K,
vl
Ka A, Ha3bIBACTCA OPMO20HANb- 5
HoUl npoekyueti Touku A (puc.24). Fhe puc.23,
MHOX€eCTBO IapasielbHbIX _
npoekimii (puc.23) Bcex TOYEK JaH- ¥ :A @F
HOU Gurypsl E oOpa3yeT HEKOTOPYIO l I t
!
¢urypy F,, Kkoropas Ha3pIBaeTcs mna- l[ I I 4
paJUIeNnbHON npoexyueti gueypvl E . A @F *
OcHOBHBIE CBOIICTBA NapaJLIeb- L
HOT'0 NIPOEKTHPOBAHHSI. Puc.24.

1. Mpoekmus npsmoit ects npsiMas (puc.25).
2. Tpoekiy mapajIeNbHBIX NPSMBIX ITapajuIeIbHbl UM COBIIA-
nawot (puc.25).

3. Ipoekuus orpeska AB ecTh orpe3ok A,B,, rae Ay, B,- npo-
ekiuu Touek A B (puc.26).

4. Tlpu mapajiedTbHOM MPOCKTHPOBAHUHU COXPAHIETCS MPOCTOE
OTHOILIEHUE TPEX TOYEK
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4
— 1 —1_,/
- 1 L v .
o s e
3 4 ) ﬁ,
IIL . '.I:l 5 M_}/M’J—'ﬁu /“L’—
Jd
Puc.25.
T E
X L M
/’_'—I,' I | | |
1 | J -H—L-H—J'
dg M B
-l
f,EE’ fi { A5 3a, Mg} Puc.26

/s : "
Puc.27
o AM AbM
(AB,M)=(A,By,M,) nm = OME

B YaCTHOCTH, MPOCKIUS CEPEAMHBI OTPE3Ka €CTh CepeliHa MPOSKIIUU
orpeska (puc.26).

5. IIpoexunu mapajuleNnbHBIX OTPE3KOB MapajuleibHBI WIH MPH-
HaJJIKAT OAHON mpsmoii (puc.27).

6. IIpoekunu mapasienbHbIX OTPE3KOB MITM OTPE3KOB, JeXKAIIUX
Ha OJHOMN MpPSIMOW, NPONOPUUOHAIBHBI CAMUM OTPE3KaM.
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13. Ap¢punnsie orodpaxenus. [lonsrue aghgpunnozo omodpadice-
HUsi OJHOM TIJIOCKOCTH Ha JPYTYIO SBJISETCA 000OIICHUEM TOHSATHS
adpuHHOTO TIpEeoOpa3oOBaHMUS.

[lycth § W S - pa3iMyHbe WM COBIANAIONINE IIOCKOCTH MPO-

crpancta E;.

Onpenenenue 5. Bzaumno oonosnaunoe omoopaxcenue f :S ® s
Ha3zvleaemcs appunnvim 0moodpadceruem RIOCKOCIMI 'S HA NI0CKOCHb

S , ecnu ono n1o6vie mpu mouku M,,M,, M, nrockocmu s , nexcawjue

Ha 00Hotl npamoit, nepeeooum ¢ mpu mouku M ,M,, M, naockocmu s ,
Jiexcauyue Ha 0OHOU NPAMOIL U COXPAHAEH UX NPOCINOE OMHOULCHUE, ..
(M1M21 Ms): (MM, M)
Addunnoe orobpaxkenne f:S® S 6ydem agpdunnvim npeod-

pasoearnuem, eCli TNIOCKOCTM § M S COBIMAJAIOT.
Hpumep 1. Ilycth § U S - pa3nUyHbIC rﬁ-
1
IJIOCKOCTH npocTpancTBa E;, a p- Heny-
JIEBOM BEKTOP, HE MApaJUIEIbHbII 3TUM ILIOC-

koctsiM (puc.28). Kaxoit Touke M| § 1O-

I

N i
CTaBUM B COOTBETCTBHE €€ MPOEKIUIO ' !
~ I -%L

Myl s mpu mpoeKTMpOBaHUM TapasIeb- i

1
HO BEKTO . SIcHO, 4TO 3TO OTOOpAXKeE-
py P ’ p Prc.28.
HHE ABJIACTCA B3aMMHO OJHO3HAYHbLIM, a U3

colictB 1 u 4 caenyer, uto oHO sABisgerca apuHHBIM. PaccMoTpen-
HOe OTOOpaxkeHHeM OylleM Ha3blBaTh NapallebHbIM NPOeKmuposaHu-

eM IUIOCKOCTH § HA ILUIOCKOCTh S 110 HAIPABJICHHIO BEKTOpa P .
Hpumep 2. Ilycts f:S® s . Toraa aABa 4eTHIPEXyroJbHUKA

(puc.29) mexarne COOTBETCTBEHHO B IUIOCKOCTAX § M S OyayT ad-

(PMHHO-PKBUBAJICHTHBI, €CJTU MBI CMOXEM 0003HAYMTh UX Kak ABCD

U ABCD Tak, 4ToOBI
(AC,E)=(Ac,E) u (BD,E)=(BD,E),
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|

Puc.29.

rie E 4 E - Touku mepecedenus npsmeix AC,BD u AC,BD .

14. N300paxeHune NJIOCKUX (PUIYP B apaIeIbHOI NMPOeKIHH

B mkonbHOH MpakTHKE TPUMEHSETCS UIMEHHO 3TOT CIocod mo-
CTPOEHUSI U300paKEeHHI.

BeiGepeM HEKOTOPYIO MJIOCKOCTb S U HA30BEM €€ MIO0CKOCMbIO

o o 1
u306pascenuti. 3aTeM BO3bMEM HEHYJIEBOW BEKTOp [, HE Mapauielnb-
HBIM MIoCcKOocTH S . HampapiieHHe 3TOro BEKTOpa HA30BEM Hanpasie-
Huem npoexmuposanus. Ilycts E - mpousBosibHas ¢urypa (miockas

WU TIPOCTPAHCTBEHHAS), PAcIONOKEHHasl B IPOCTPAHCTBE, a F-ma-
pajuienbHas MPOEKUHs 3TOW (GUTyphl HAa MIOCKOCTh S . durypy E
Ha3bIBAlOT OpPUIHHANIOM, a F,-mpoeknueil opurunana. Jlrodywo ¢u-
rypy F Ha IJIOCKOCTH S 10J00Hy1o ¢urype F,, Ha3biBaloT u300pa-

xenueM urypel E (puc.30).

[ToctpoenHoe TakuMm obpa- i
30M H300pakeHHe (GUTYPBI COOT-
BETCTBYET € 3pUTEIbHOMY BOC-
HNPUATUIO IIPU PACCMOTPEHUU H3
TOYKHU, PacIOJIOKEHHON aocCTa-
TOYHO Jaieko oT (urypsl (U3 Oec-
KOHEYHO YJaJICHHOW TOYKH).

[IpousBon B BBIOOpE M300-
PAXKEHNUA NPH JIAHHOM NPOCKTH-  f l
pPOBAaHUU OOBSCHSETCS TEM, UTO !

£
paccHarma wolipowenyd  uanbpasenes
O0OBIYHO TMJIOCKOCTBIO M300pake- Puc.30. buagae F

Jrisuan oryag
o~ PR L
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HUH CIAY)KHMT IJIOCKOCTh JIUCTa OyMaru (MM KiiaccHast J0CKa) M IMpo-
eKIIMsl OPUTHHAIA HE BCEr[a IMOMEIIAeTCs Ha 3TOM JIMCTE, a eCH W
MOMEIIAeTCsl , TO He BCeraa yao0HO pacmoiokeHa. B aTux criydasx,

HONy4UB Ha IUIOCKOCTH S MpoeKnuio F, opuruHamza [ , moasepra-
I0T TIOCKOCTh S TpeoOpa3oBaHuio Mmojaobus Tak, 4yToObl o0pa3 F

¢urypel F, umen yno0Hoe pacroiokeHue u yAoOHbIE pa3Mephl.

Takum oOpa3om, uzoOpakeHnne GUTYpHl 3aBUCHT OT BbIOOpa
MJIOCKOCTH M300paKeHUH S, HalpaBJIEHUS! MPOCSKTUPOBAHMS U BBIO-
paHHOrO MOJ00Ms MockocTH S . OOBIYHO Oepercs Takoe h3o0paxe-
HHE (QUTYpBI, KOTOPOE SBISECTCS HAUO0OJICe HATSAIHBIM U yIOOHBIM
JJIA BBIIIOJITHCHUA HAa HEM JOINOJHUTCIIBHBIX HOCTpOCHHﬁ.

[MocTpoenue n3zobpaxkeHuit GUryp ¢ MOMOIIBIO MMapauIeIbHOTO
MPOCKTUPOBAHUS (HI0CKOCMU U306PANCEHUsL U OPUSUHANA NEPECEKAIOM-
CA U HANpagneHue NPOeKMUPOBAHUs He NAPALETbHO HU OOHOU U3 dINUX
naockocmetl) OCHOBAHO Ha meopeme 06 u300pajicenuu niocKux gueyp.

Teopema 9. Ilycmo hueypvl E u E aedxscam cOOmMEEMCmMEeHHO Ha

nepecekamujuxcs N10CKOCmAax S u S. (Dueypa F Mmoorcem crnysrcumo

uzobpasxcenuem ueypvl | moeoa u moavko moaoa, koeoa guzypel g u
F aggunno-sxeusaienmuo.

Hcnonb3ysl BBIIEH3TOKEHHYIO TEOPEMY, PACCMOTPUM IMOCTpoOe-
HHE M300paKeHHH HEKOTOPBIX MHOroyroibHHKOB. [lo Teopeme 00
HU300paKEHUSAX TIIOCKUX (UTYp H300pakeHHeM N-YrojdbHUKa SBIIS-
ercsi purypa, adpPpuHHO-IKBHBAJIEHTHAS OpPUTHHAIY, T.€. CHOBa IN-
YTOJIbHHUK.

Paccmorpum Oonee mogpoOHO BOMPOC O MOCTPOSHUH HM300pa-
KEHUU TPEYTOJIbHUKOB M YEThIPEXyrOJbHUKOB.

TpeyrojabHuk. SIcHO, uTo 10601 mpeyeonvhux ABCT s Moodicem

cayoicums uzoopadiceruem 0annozo mpeyeoavuka ABC1 § , eciu nioc-

Kocmu S u S nepecexaiomcs. Ecnu §||S , TO DABC ~DABC .- 210
cienyeTr M3 Toro, 4to mpu adpduHHOM TpeodpaszoBanuu f:S® S
penep (K,g,é) nepexomut B penep (A B,C), mostomy Tpeyronbuu-

ki ABC u ABC ad(duHHO-3KBHBaJCHTHBI, O IO TeopeM 9 Tpeyroib-
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HUK ABC MOXET CIY)KUTh H300pa)keHHeM TpeyrojbHuka ABC .
YeT1oipexyroidbHuk. [1o Teopeme 9 51000l YETHIPEXYTrOJbHUK
TUIOCKOCTH S, ad(UHHO-IKBUBAJICHTHBIN JaHHOMY YETHIPEXyroJbHU-
KY F] S, MOXET CIy)KUTh €ro U300paKeHUEM, €CIIU TUIOCKOCTH S U
S mnepecekarorcs. Crnenyst mpumepy 2 NaHHOW JIGKIIUW ISl TIOCTPOE-
HUs u3o0paxkenuss ABCD HIaHHOTO 4YeThIpexyroibHuka ABCD B

kauectBe BepminH A, B,C MOXHO BBIOpaTh TPH NPOHU3BOJIBHBIE TOY-
KM, HE JIOKaIlue Ha ojHOu npsmoi. [Ipu 3ToM m300pakeHHEe [) 4er-
BEPTOil BEPIIMHBI [) OIpenensercs OJIHO3HAYHO W3 YCIOBUMH
(AC,E)=(Ac,E) u (BD,E)=(BD,E), (*)
rie E 4 E - Touku mepecedenus npsmeix AC,BD u AC,BD .
Tpaneuusn. Ourypoii, appuHHO-IKBUBAJIEHTHON Tpanenunu, sB-
JsleTcsl Tpamenus, MO3TOMY usobpadicenuem mpaneyuy A1Aemcs mpa-

neyus. Ycnous (*) B ciydae Tpamenuu O3HA4arOT, YTO OTHOIICHHE
OCHOBAHHUI OpUTMHAJIA PABHO OTHOIICHUIO OCHOBAaHUIN HM300paKeHUS.

Urak, mpaneyuss F| s sAeiaemca uzobpaxcenuem OaHHOU mpaneyuu
El1 5 moavko 6 mom ciyuae, ko20a OMHOULIEHUE OCHOBAHUL Mpaneyuu
F

PABHO OMHOUIEHUIO OCHOBAHUL mpaneyuu E .

IMapanaenorpamm (poMo, MPAMOYT0JbLHHUK, KBAPAaT) H300paka-
ercsi B BHJE Napajuienorpamma. Tak kak JioOble J1Ba Mapaiienorpam-
Ma adUHHO-IKBUBAJICHTHBI, TO JII000H mapajuienorpamMm IJIOCKO-
CTH M300pakeHus ABIsETCS M300paskeHHEeM NaHHOTO Mapauienorpam-
Ma - opurMHana. B yacTHOCTH, JI00O0M MapajuienorpamMM IIOCKOCTH
S sBISETCS M300pa)KeHHeM KBaJpaTa MIOCKOCTH § .

N-YroabHUK, TA€ N> 4. M3 npeaplIyiero u3jiokeHus SICHO, YTO
MpH TIOCTPOSHHH M300paXEHUU N-YTOJIbHUKA, TPU BEPIIUHBI H300pa-
KCHUA 66per§I IMPOU3BOJIBHO, @ OCTAJIbHBIC BCPIIMHBI HAXOIATCA ITOCT-
poeHreM ¢ cobmroeHreM ycioBmid (*).

Ha pucynke 31 moctpoeHo M300pakeHUE MATUYTOJIbHUKA

ABCDE - Bepuuast A, B,C BbIOpaHbl IPOHM3BOJIBHO, @ BEPUIUHBI

D,E moctpoensl. Bepmuna [, HampuMep, IOCTPOEHA C HCIOIb30-
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g E ,f,sgn

Puc.31.

sarmenm ycroenii (BD,M)=(BD,M) n (AC,M)=(AC,M).
Ha pucynke 32 nocTpoeHO M300pa’keHHEe MPaBUILHOIO MIECTH-

yronbHuka ABCDEF c ueHtpoM B Touke Q. B manHOM ciydae mpo-

W3BOJBHBIMH BHIOH-
paem touku A, B,O.
Touky D crpoum Kak
TOYKY, CHUMMETpPHUY-
HYIO TOYKE A OTHOCH-

! £ s £
TeNbHO TOUKU Q. s Puc.32.

MOCTPOCHUSI TOUYKH C

cTpouM mpsimble BC U DC U3 yCIIOBHIA BC”AO u DC||BO, " T.J.

OkpyxHocTh. [locTpoeHre M300pakeHHsI OKPY)KHOCTH OCHOBA-
HO Ha CIEIYIOIIEM YTBEPKICHUH.

Jlemma 1. B mobom agpgunnom omobpascenuu snaunc (okpyorc-
HOCMb) nepexooum 6 SLIUNC.

U3 3T0i1 1eMMBI ¢ ydeToM TeopeMbl 9, MbI
3aKJII0YaeM, UTO U300pajceruem OaHHOU OK-
pyorcnocmu sensiemcs saaunc. Ipu smom u300-
pasiceHuem YeHmpa OKPYICHOCMU SA6ISemCsl
YeHmp 2NIUNCA, a U306pPadceHuem 63aUMHO nep-
NEHOUKYTIAPHBIX OUAMEMPOE - CONPINCEHHbIE
ouamempor (puc.33).

Takum o0Opa3oMm, MOCTpoeHUE TAHHOM
OKPYXKHOCTH CBOJHUTCS K TOCTPOCHHUIO KaKO-
ro-HuOyap snurnca (prc.34) Ha MIOCKOCTH S .
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Qmmrc 0O0BIYHO 33ajJaeTcst AByMs XopAaMu AB u CD, NpuHaJyIeKa-
IIMMHU COINPSDKEHHBIM auameTrpaM. VX oOmiei cepennHON SBISIETCS
HeHTp QO d3Juinnca. XoA MOCTPOSHHS M300pakeHHs! OKPYKHOCTH SCEH
u3 pucyHka 34.

A e r

15. M300pakeHrne MHOTOTPAHHUKOB B MaPAJLJIeJIbHOM MPOEKIIUU

Jlemma 2. [Iycmo uemuipexyeonvnuku ABC/D, u ABCD edica-

Wue coomeemcmeeHHo 6 Ni0CKOCmAx S, U S , apunno-sx6usanrenm-

nel. To2oa cywecmeyem makas ni10CKOCMb 'S o, YMO NPOEKYuUs. Yembvipe-
1

xyeonvrnuxa ABC D, na amy niockocme no nanpasenenuio sekmopa P,

OPMO2OHANLHO20 K NIOCKOCMU S ; , HOOOOHA yemblpexy2onbHuxy ABCD

(puc.35).
3/eCh YUHTBIBACTCS TOPSIIOK BEPIIKMH, B KOTOPOM 3allMCaHbl JaH-
HBIE YETHIPEXYrONIbHUKH, T.C. MPEAMONAraeTcs, 4To CYIIECTBYeT ad-

¢punnoe orobpaxenue f:s® s,, rakoe, uto A = f(A), B, = f(B),
c,=f(c), b,=f(D).
Teopema 10. (Teopema IMonbke-1lIBapia). Bepuunot 1106020 ue-

muipexyeoavHuxa ABCD naockocmu S , 3a0aHHble 8 onpedeﬂeHHOM
nopsioKe, MO2ym CIydlcumv uzobpasicenuem aghunnoco penepa, pasHo-

20 Oanmnomy penepy R = (A* ,B",C’, D*)-
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=

JokaszarenbcTBo. Ha npsameix A'C™ M B'D”* BO3bMEM TOYKH |\ *

n N’ Tak, robst (A'C,M*)=(AC,E) n (B'D",N*)=(BD,E). 3uecs

E - Touka nepeceueHus: npsiMeix AC u BD (puc.36). mpoBenem ka-

KyI0-HHOYIb MI0CKOCTh S, A M'N”, M paccCMOTPHM OPTOrOHAIbHYIO
npoexuuio ABC,D, penepa R* Ha 3Ty munockocts. Touku \* U N°
NpPOEKTUPYIOTCS B OAHY M Ty xe Touky E. Tak kak
(AC.E)=(AC".M")=(AC.E) u (8D,E)=(B'D",N")=(BD.E),
To yerbipexyronpHukn ABCD, 1 ABCD ah(dHHHO-DKBUBAJIEHTHBI.

ITo nemme 2 cymiecTByeT Takas MJIOCKOCTb S, YTO NPOEKIHUs
AB,C,D, uernipexyronsuuka ABC D, Ha 5Ty mI0CKOCTh 110 HaNpas-
JICHUIO BeKTOpa NN~ MOoJo0Ha YeThIpeXyrodbHUKy ABCD . U3 pu-
cyHka 36 BHJHO, 4TO uyeThlpexyronbHuk A B,C,D, ecTh mapaiiens-

Has MPOEKLMA penepa R Ha IUIOCKOCTh S .
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PaccMoTpuM Kakoe-HUOYIb JBHKEHHE TPEXMEPHOIO MPOCTpaH-

ctBa E;, B KOTOPOM IJIOCKOCTh S, MEPEXOAMT B TIOCKOCTH S . O6O-
3HAYMM Yepe3 ﬁ=(ﬂ,§,6,5) o0pa3s pemnepa R*, a uepes AJBCSD

o0pa3 uerbipexyronsuuka A,B,C D, B 3TOM aBMKEHUH. MBI BUAUM,

uro npoekuus AJBJCSDS penepa R Ha IJIOCKOCTh S MNOA00HA JaH-
HOMY 4YeTBIpeXyroabHUKY ABCD , T.e. ABCD - I/1306pa)KeHI/Ie pemne-
pa R, PaBHOro JaHHOMY penepy R”.

Terpasap. Ilycte ABCD - Terpasap-opurunan. Ay, B,,C,, D, -

npoeknuu ero BepmuH, a A B,C,D - u3o0paxkeHus ero BEepUINH

(puc.37). Torma ¢wu-
rypa, cocTosimas M3
TPEYyroibHHKOB

ABC, ABD: ACD
u BCD, u Oynuer

uso0paxenuem sro- ;| |z, : ) r
ro terpasapa. JApy- /[ Lo E
FUMU cioBamu, | A

n300pa’keHHeM TeT-

)

™

B

Puc.37.



37

padapa ABCD #Bisiercs (urypa, COCTOsAIIasi U3 BCEX CTOPOH M JiHa-

rOHaJIeW 4YeTblpexyrojbHuka ABCD -

N3 teopemsl ITonbke-IlIBapua ciaenyeT BaXKHBIN BBIBOJI. gepuiui-
Hbl NPOU3BONLHO20 YEMbIPEXY20NbHUKA NIOCKOCIU S MO2YH CAYHCUMb
U300padiceHuemM GepuUn mempal’opa, pagHo2o OAHHOMY Mempas’sopy.
[MosTOMy ecnu 3ajgaH TeTpadzp, TO IS €ro U300pa’KeHHs J0CTaToy-
HO HAQYEPTUTh HA TJIOCKOCTH S TPOU3BOJBHBIN UETHIPEXYTOIBHUK U
npoBectu ero auaroHanu. Ha pucynke 38 m300pakeHO HECKOJIBKO
TETPA’IPOB, MPUYEM YETHIPEXYTOAbHUK ABCD BBINYKJBIA, a YETbI-

pexyrompHukn MNPQ u EFGH HEBBIIYKIIbIC.

0 L] o
!
o 3 ’-.
5 i N F I

Puc.38.

IMapannenenunen. M3o0paxeHnem mnapasie-
nenurnena (B TOM YHCIE TMPSIMOYTOIBHOTO U Ky0a)
sBisiercss GuUrypa, cocrosiuas u3 Tpéx map mapasi-
JETOrpaMMOB, MPHYEM B KaXXJOH Mmape OJWH IMo-
Jydaercs U3 JPYroro mapajuielibHbIM HepeHOCOM
(puc.39).

Jlnst TOoro, 9To6sl MOCTPOUTH M300paXKeHUe

naHHoro mapajienenurnena ABCDABT O ¢, cie-

=1 T
a £

JyeT ydecTb, UTO, HaIllpuMep,

ToukH A, B,D, AC sSBISIFOTCS

BEpIIMHAMH TeTpasipa
(pwc.40, a), mosTOMY TIO TEO-
peme Ilonbke-IIBapua B Ka-
yecTBEe WX H300pakeHHi
MOXXHO BBIOpATh BEPIIMHBI
MPOU3BOJIBHOIO YEThIPEXY-
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TOJIbHUKA ABDA( IUIOCKOCTH S . M300pa)eHue OCTaabHBIX BEPIIMH
MOJTY4aeTcsl MOCTPOCHUEM C YYETOM TOr'0, YTO M300paKeHHSIMH Tpa-
Hell Tapaienenuneaa sSBistores napamienorpammsl (puc.40, 6).

Mpusma. M3o6pakenn-
€M N-yroJibHOM NpPU3MBl Ha
MJIOCKOCTH S sBIsieTcs Qu- \
rypa, cocrosias Hu3 JIBYX
paBHBIX N-yroJibHUKOB )\
(oauH TONyyaeTcs U3 APYro- i \\\
ro TmapajuieJbHbIM MepeHO-

COM), M300pPaKarOMIUX OCHO- Puc.41.
BaHUS MPU3MBI, U N Tapai-

JEOTrPaMMOB, JUISI KaXKIOr0 M3 KOTOPBIX MPOTHBOIOIOKHBIMH CTO-
pOHaMU SIBIISIOTCS M300paKeHUS MapaljieIbHBIX CTOPOH OCHOBAaHHIA
(puc.41).

[ToctpoeHne wn300pa)keHUs] JaHHOW MPHU3MbI BBITIOIHICTCS aHa-
JIOTHYHO MOCTPOCHUIO0 M300pakeHus napamienenunena. OCHOBaHHS
IpU3MbI U300paXKarOTCs HA YEPTEKE C y4eTOM MPaBHI M300paKeHUs
IUIOCKMX MHOTOYTOJIbHHKOB.

Mupamupga. M3o0pakeHneM nmupamubl SBIs-
eTcs Qurypa, cocrosimas U3 MHOTOYrOJIbHHKA,
M300pakaroliero OCHOBaHUE MUPAMHIbI-OPUTHHA-
Ja, ¥ HECKOJBbKHUX TPEYrOJbHUKOB C OOIIeH BepIlu-
HOM, M300paxkaroInux OOKOBbIC TPAaHU MMHPAMUIBI
(puc.42).

Jlns mocTpoeHus: M300pakeHUsl JaHHOH IMH-
paMuIBl CIIEAyeT Y4ecTb, YTo 1o TeopeMe Ilonbke- Puc.42.
[IBapua 3a u300pakeHHE BEPIIUHBI MHUPAMUIBI U
TpeX BEPIUIMH OCHOBAHUS MOXXHO B3SITh BEPUIMHBI MPOM3BOJIBHOIO Ye-
TBIPEXYTOJIbHUKA TJIOCKOCTH S . Tornma n300paskeHus: OCTaJbHBIX Bep-
IIMH OCHOBaHHUS M BCeX pedep MONydarTcs MOCTPOSHHEM C Y4eTOM
npaBUJI U300paKEHUH TIOCKMX MHOTOYT'OJbHHKOB.

16. N300pa:kennsi HUJIMHAPA, KOHYCA H I1apa

Muauuap. I[IycTe naHHBIA UUINMHIP-OPUTHHAIL E PACIOJIOXKEH

TaK, 410 ero ocb OQ, HapailelbHa [UIOCKOCTH H300paXeHUs S .
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HanpaBienue nmpoekTHpoBaHMS BHIOPAHO CIEAYIONMM 00pa3oM: OHO
He TapajulebHO IUIOCKOCTSM OCHOBAaHUM LMIMHIpPA, HO Mapalljieib-
HO TUIOCKOCTH, MPOXOASIIEH depe3 och IIIMHAPa MEepIeHAUKYISIPHO
K TIockocTH S . Takol BeIOOp HampaBlIEHUS MPOSKTUPOBAHHS JaeT
HarJIsiAHOE W300pakeHHue IUIHMHApPA.

BrisicHuM, kak m3oOpakaercss UUIWHAP E TNpH BBIOpaHHOM
Hamu nipoekTupoBaHuu (puc.43). [Iycth T - OKPY)KHOCTH BEPXHETrO
OCHOBaHUSl IWIMHAPA E,a AB W CD - B3aUMHO NEPIEHAUKYISp-
HbIE AWaMETPbl dTOW OKPY>KHOCTH, MPUYEM KEHS . IIpoBenem obpa-

syrome AA u BB, umimHmpa E (Tak HasbIBaeMbIe KOHMypHble 00-
pasyiowue) U pacCMOTPUM KacaTelbHbie AN Y BN K OKPY)XHOCTH
C B TOukax A u B . IIpu nmpoexktupoBaHuu MWIMHApPA E Ha ILIOC-
KOCTb S OKPYXXHOCTh § MPOEKTHpYETCs B 3JUIMIIC § ¢ OcsIMH AB H

CD, KOTOpBle SABISIOTCS MPOSKUUAMH OHAMETPOB AB U CD
(puc.44).
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Puc.44.

Tak Kak IUIOCKOCTb, OIpeienseMas npsMbiMa AA 1 AR , mep-
NEHAUKYJAPHA K IJIOCKOCTH S, TO MPOEKUUHU OTUX IPAMBIX COBIIAJa-
0T. Ho npoeknust A KacaTenbHOM Al SBISETCS KACATEIbHOM K
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samnuncy €. Iloaromy npoekuus AA KOHTypHOH oOpa3syrolei Kﬁl
SBJIIETCA KacaTeNbHON K amuicy § (puc.44). aHaIOrMYHO MPOEK-
uus BB, npyroil koHTypHOI oOpasyromieil sBIseTCs KacaTelbHOU K
TOMY K€ JJUIHUIICY.

3ameuanue. B cuiy Toro, uro oce OO, UMIMHIPa-OpUIHHANA

napajielibHa TUIOCKOCTH M300pakeHus M JuaMeTp AR MapajuieieH
3TOH IJIOCKOCTH, TO

AB _ AB
00, 00
DT0 00CTOATENBCTBO YACTO UCHONB3YeTCs MPH PElIeHHH 3ajad.
Konyc. Ananornyso ciydaro IMJIMHJIpa MPEaNoIoKUM, YTO OCh

SO JAaHHOTO KOHyca E TapajuielbHa MIOCKOCTH M300pakeHHs S .
HanpaBiieHne mpoeKTHPOBaHUsS BbIOEpEM Tak, 4TOOBI: a) mpsmasi,
MPOXOoJAIasl yepe3 BEepUIMHY S KOHyca MO 3TOMY HalpaBJICHUIO, Tie-
pecekana MIOCKOCTh S; OCHOBaHHSA B HEKOTOPOH TOUKe K BHE OK-
pyxHocTH § ocHoBanHus, npuueM QK >OS (puc.45); 6) miockocTh
OSK Oblla mepneHIuKyIsapHa K MJIOCKOCTH S .

BbisicHuM Kak M300pakaercsi KOHYC TPU TaKOM MPOEKTHPOBAHHUH.
Ilyctb AB W CD B3aUMHO MEPICHIMKYJISIPHBIC JTHAMETPhI OKPYKHOC-
TH OCHOBAHMA C U KEHS . IIpoBenem kacatenbuble K\ X KN K OK-
pyxHoctd C, M M N - Touku kacanus (puc.45), u paccMoTpum oOpa-
sytoe S\ U SN KoHyca E (koHTypHBIe oOpasyromue). [Tpu mpoek-
TUPOBaHUM KOHYCA Ha TUIOCKOCTh S OKPY)KHOCTh § MPOCKTUPYETCS B
summIc § ¢ ocsamMu AB U CD, a BepliMHa § B TOUKY S, pacIOIOKeH-
Hyfo BHe ajummnca § (puc.46). Otpeskn AB ¥ CD SBJISIFOTCS TPOSKITHS-
MH IMaMeTpoB AB M CD OkpyxHoctu §. B cuny ycnoBus OK >0S
nMeeM AB>CD, T.e. AB- Oomblias och dmumca ¢, a CD - Manasi; OT-
pe3ok CD MNpUHAUIOKUT mpoekimn SO ocu KoHyca (puc.46).
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Puc.45. Puc.46.

Tak xak miuockocTs SMK HapajulenbHa HalpaBlIEHHUIO IMPOEK-
TUPOBAHMs, TO MPOEKIUH NMPSIMBIX SM U MK coBmagaroT. Ilostomy
npoekust S| KOHTypHOW oOpasyromeid S\ SBIseTcsl KacaTelbHOH
K yummncy Q B Touke | . Tak kak Kp] ¥ KN - KacaTelbHBIE K

okpyxHoctd G, T0 MN ~ OK - C apyro#i ctopousl AB A OK , 1o-

3TOMY MN”AB , Torga xopaa MN diuMmnca § mapajuienbHa ocH AR
W, CJIE0BATENbHO, HE MPOXOAUT Yepe3 IEHTP DILIMIICA.

Hlap. Ilycte F - map, a F, - mapamiensHas NpOEKIHs 3TOrO

mapa Ha IUIOCKOCTh u300paxeHus S (puc.47). Bce mpsiMble, KacaTellb-
HbIC K IIApy U MMEIOIUE HalpaBlIeHUEe MPOSKTHPOBAHHS, 00pa3yroT
MUJINHAPUYCCKYIO MMOBEPXHOCTHL Bpa-
IIEHHUs, KOTOpas IepeceKaeTr IIoc-

KOCTb S TIO DJUIMIICY C,. JTa JIMHHA
Ha3bIBAETCA ouepmanuem wapa.

Scno, uro npoexkuus F, mapa Ha

INIOCKOCTh S €CTh YaCTh IUIOCKOCTH

OrpaHHUYECHHAsl OYEPTAHHUEM LIapa.
Ecnu HanpasieHue mpoeKTHPO-

BaHUsI HE NEPIEHIUKYISPHO K ILIOC-
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KOCTH S, TO Q, - DJUIMIIC, OTIMYHBIA OT OKPYKHOCTH M IpoeKkuus F,

HE SIBJISICTCS HATJISHBIM H300pakeHueM Inapa. Eciu HanmpaBieHue
MPOCKTUPOBAHUS MEPICHIUKYJISIPHO TJIOCKOCTH U300paKeHUsl, TOr-

na F, sBisercs KpyroM M Mbl MMEEM HarJsijHOe M300pakeHue Iapa.

A anwsid wap Cl-f.emmwe wapg B ManbHEdIeM OyneMm CYMTaTh, YTO
TJIOCKOCTh M300paKeHUsI S IPOXo-

JUT 4Yepe3 LEHTp mapa u p S,a

OYEpTaHUE (Q, LIapa - OKPYKHOCTh

6ombioro kpyra (puc. 48).
YTtoObl M300pakeHne mapa
cTayno Oonee HArJIsSAHBIM, U300pa-
: KAIOT KPOME ero OuepTaHus ele
Puc.48. | fladesius wapa KaKyl0-1100 OKPYXHOCTb 0O0J]Ib-
HIOT0 Kpyra - 9K6amop W TOYKH TEpPEeCeUeHHs nuamerpa Iapa, mep-
HNEHJAMKYJISIPHOTO K TJIOCKOCTH IKBATOpa, C MOBEPXHOCTHIO Iapa -
nOJIOCHL.
PaccmoTrpum Borpoc 00 M300paK€HHU KBATOpa M MOJIOCOB,

COOTBETCTBYIOIIUX 3TOMYy 3kBaTopy. IlycTs G, - skBatop, S; - ero
IJIOCKOCTh, @ Q; - NPOEKIMs 3TOro SKBATOpPa Ha IIOCKOCTh S, T.€.
smnunc. Ilposenem muamerp ABOJKBaTopa €, ASKAIMF Ha NMPAMOH
S, | s, u nepneHauKyIApHBIA K HeMy auamerp CD (puc.49: Ha 3ToM
pucyHke naHHas cepa U IMHUM §; M Q, He m300paxensl). Tak kak

SJUIMIIC @, SIBJISICTCS OPTOrOHAIBHOH HpOEKIMel kBaTtopa €, Ha
IUIOCKOCTh S, TO OTPE30K AR - OOJNbIIAst OCh TOrO 3JUIKIICA, a OTpe-
30k CD (mpoekmwmst otpe3ka CD Ha IUIOCKOCTh S ) - Manas och. Ho
AB Takxke JuaMeTp o4epTaHus g, Liapa, I03TOMY JUIMIC @, U ouep-
TaHWE MIapa UMEIT obIne KacaTenbHble B Toukax A u B (puc.50).

Mrak, ecny Ha IIOCKOCTH M300paXKEHUH S HaHO OYepTaHUE @,
mapa ¢ 1neHTpom B touke O, TO st MOCTPOSHHUS MPOEKIIUK SKBATOPA,

T.€. DJUIAICA (), JOCTATOYHO IPOBECTU AMAMETP AB OKpYKHOCTH Q,
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Puc.50.

IIOCTPOUTH CEPEIMHHBIN NMEPIEHAUKYISAP 3TOrO OTPE3Ka U Ha HEM
oTIOXUTH 0Tpe3ok CD Tak, uToObl Touka O ObLTa cepeanHOi ATOro
orpeska. Torma smaunc, nocTpoeHHbId Ha ocsaix AB u CD, u Oyner

uckoMbiM AuuricoM (puc.50). Otpe3ok CD MOXKHO BhIOpaTh MPOM3-
BOJIGHO TpH ycioBuH, uto CD < AB. M3 pucynka 49 BujiHO, 4TO
OC =Rcosj , (**)
r1e R- paauyc mapa E, O - €ro LeHTp, a | - yroj MeX.Iy IIOCKO-
crsiMH S M S;. BpiOupas CD < AB Ipou3BOIBHO, 1o opmyne (**)
HAaXOIMM | , T.€. ONpPENEsIeM IMONOKEHUE TUIOCKOCTH 3KBATOPA.
Vron | wuMmeer mpocTol reoMerpuueckuii cMmbici. [lycth kaca-
TeNnbHAs K JJUIHINCY @; B Touke C mepecekaeTr OKPYKHOCTb Q, B TOU-
ke H (puc.50). W3 mpsmoyronbHOro TpeyroibHuka QHC Haxoaum
OC = RcosHOC . CpaBuuBas 310 paBeHCTBO ¢ (opmysoit (**) momy-
qum j] =DHOC.

[TocTtpoum tenepp mpoekuu \] U N MOIIOCOB || U N, COOT-

BETCTBYIOIMX SKBATOPYy C, . Tak kak orpesok MN A S, , T0 MN A AB,
y G 1

nooromy MIN A AB, a Torga To4ku ] M N JIeKaT Ha Hp;IMOI?I CDhDwu

PAacCIOJIONKEHb CUMMETPUYHO OTHOCUTEIBHO TOYKU Q. UYT0OBI mx
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HOCTPOUTH, 3aMETHM, 4TO HpsiMass MN 0Opa3yer C IUIOCKOCThIO S

yron p/2-j , nosromy (puc.49)
OM =Rcos? - j 9=Rsinj .
€2 ' g

C napyroil cTOpoHBI, B MPSAMOYTOJIBHOM TpeyroibHuke QCH Ha
pucynke 50 nmeem
CH =Rsinj ,
IMO2TOMY
OM =CH .
Hrak, omioxuB Ha mydax OC ¥ OD or Touku O orpe3ku OM u
ON , paBHbIE OTpe3KY CH , HOIy4YuM TOYKH M U N .



