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| e HasBaHue AUCUUTIINHBI

AHHOTauUuumA

B npeaiara€Mom nocobmun wm3noxeHbl TONMbKO ca-
Mble HEOGXODMMbIe pasfenbl Kypca HaqepTaTeanon reo-
mMeTpun. Ocoboe BHUMaHWe yaeneHo HarnsgHoCcTU vepTte-
>|<e17|, npmnBoaANTCA 60onbLLOEe KOMMYECTBO NPOCTPAaHCTBEH-
HbIX PUCYHKOB, CHOCO6CTBYPOLLI,MX NMOHNMAHUIO paCCMaTpu-
BaeMbIX MPUMEPOB U Pa3BUTUIO NPOCTPAHCTBEHHOIO BOO6-
paXXeHunsa CTyAEHTOB.

B KOHUE Kakgon TeMbl NMpUMBOAATCA NMPUMEpbl pe-
LHEHNA HEKOTOPbLIX TUMNOBbLIX 3a4a4 U BapuaHTbl And CaMo-
noaroToBKW. |-|pVICTyrIa$| K peweHnto 3aa4 no ,D,aHHOVI Te-
M€, NoNeE3HO O3HAKOMUTbCA C COOTBETCTBYHOWLMM NpUMeE-
pOM M CfiegoBaTb €My MpU BbINOSHEHUM 3afaHui. [Mpu
BbINOJIHEHUN 3aa4 HeO6XOL1MMO MadKCUMaJ/IbHO TOYHO KO-
NMpoBaTb WX YC/IOBUS, UCKaXeHUs! B YepTexe rpaduye-
CKOro ycnosusa MOryTt npmBectn K Heyaa4yHbiM, HEYETKUM
M306pa)KeHMF|M B peleHndx, a 3aN1IEMEHTbI pELlEHNA MOryT
BbIXOAMTb 3a paMku dopmara.

B KOHLUE KaXAaoro pasfesna npunBoadaTcd BOMPOCHI
Ong CaMOKOHTPOJ14, OTBETbl Ha KOTOPbIE HAaX0AATCA B TEK-
CTe€ COOTBETCTBYIOLWIEro pasfena, 3ajayuv Ans CaMocTosi-
TenbHOM paboTbl. 3aTeM npeanaraeTcs TeCcT Ans NpoBep-
K1 NpaBuJIbHOCTU NMOHNMMaHUA MaTepuUalsia pasaena n yme-
HUA TMPUMEHATb €ro Ha MNpPakKTuKe, OTBETbl Ha TECTbl U
NpUMEPLI pELIEHNA 3aa4 NpuUBEAEHbI B KOHLE nocobus.
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5.1.3 NMPECEYEHVE NMUPAMWAbI NMPAMOW JIMHUEN
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MIOCKOCTbIO OBLLEIO MOJIOXEHNA
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TonkoBbI¥ C/IOBapb TEPMUHOB

Fopu30oHTaNb NMOCKOCTU — 3TO NpsiMasl, NpuHaanexaiias
AAHHOM MJIOCKOCTM WM MapasienbHasi FOPU3OHTasIbHOM MI0CKOCTM
NpOeKLMM.

KpuBonuHeliHble Tena — 3T0 reoMeTpuyeckue Tena, obpaso-
BaHHbIE KPVBbLIMW MOBEPXHOCTSAMM.

JInHun Hambonbluero HakiOHa NMJIOCKOCTM K MJIOCKO-
cTaMm npoekumii M1, M2, N3 — 370 NpsMbIe NeXalune B HEN U nep-
NeHAUKYNSIpHbIE COOTBETCTBEHHO K FOPWM30OHTaNAM, (DPOHTaNsaM Wau
NPOMUILHBIM NPAMbIM.

JINHUN NPOEKLUMOHHON CBA3U — MpsiMble, NeprneHanKynap-
Hble K OCY MPOEKUMi U nepeceKkarolme 3Ty OCb B OAHON M TOW e
Touke. Ha HMX pacrnonioXXeHbl MPOEKLMN HEKOTOPOMN TOYKW, Pacroso-
YKEHHOW B NPOCTPAHCTBE.

MHoOrorpaHHMK — 3T0 TeJlo, CO BCEX CTOPOH OrpaHUYeHHoe
NJIOCKOCTSIMW. DNIEMEHTAMU MHOFOrpaHHMKa SIBASIKOTCS BEPLUMHbI, pe-
6pa n rpaHu.

O6uwee nonoXkeHne 06bEKTOB B NPOCTPAHCTBE — 3TO MO-
NOXKEHWE He napanfieNibHoe, He MepreHANKYNSIPHOE HUM OAHOW U3
MNJIOCKOCTEN NPOEKLIMM.

OpTOroHasibHasi MPOEKUMs TOYKM Ha MJIOCKOCTb — 3TO
OCHOBaHWe nepreHanKynsipa, ONyLWeHHOro U3 AaHHOM TOYKM Ha Co-
OTBETCTBYIOLLYIO NJIOCKOCTb NPOEKLUUHM.

MapannenbHoe npoeuupoBaHUE — LIEHTP MPOELMPOBaHMS
yAaneH no 3ajaHHOMY HampaBfieHMto B 6eCkoHeYHOCTb. Mpoeunpyto-
e nyun napannenbHbl Mexay cobol M 3agaHHOMY HampaBfeHUo
NpoeLMpoBaHUS.

MNOCKOCTM YPOBHSA MAU MJIOCKOCTU ABOMHOro npoeum-
pOBaHMA — 3TO M/IOCKOCTM, MEPNEHAUKYNAPHbIE ABYM MJIOCKOCTSM
NPOEKLUWIA UNK, NapannenbHble TPETbEN MNNOCKOCTU NPOEKLINIA.

MpoeumnpoBaHMe — 3TO NPOLIECC MOCTPOEHUSI M306PAKEHUI
NnpeaMEToB Ha MOCKOCTU MPOEKLUMI C MOMOLLbIO MPOELMpYIOWMX JTy-
yem.

Mpoeumpyrowme NIOCKOCTU — 3TO MJIOCKOCTU, NEPMNEHANKY-
NSIPHbIE OAHOM MJIOCKOCTU MPOEKLMIA.

Mpoeumpyrowme npsAMble — 3TO MpsSMble, MNapasfefbHble
ABYM MNJIOCKOCTSIM MPOEKUMIA U NEPNEHANKYNSIPHbIE TPETbEW MI0CKO-
CTW NPOEKLNI.

Mpoekumns TOUKM — 3TO TOYKa NepeceyeHuns NpPoeLMpyoLLEro
nyya, NPOXOASALLErO Yepes MPOoeLmpyeMyto TOUKY, C MIOCKOCTbIO Npo-
EKLINN.
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Mpoekums purypbl — 3T0 COBOKYMHOCTb MPOEKLMI BCEX ee
TOYEK.

MpsiMble YPOBHSA — 3TO MpsiMble, NapasniefibHble OAHON M3
MNJIOCKOCTEN MPOEKLIMIA.

Cnep NJIOCKOCTM — 3TO JIMHWUSA MEPECeYEHUst MIOCKOCTU  C
MIOCKOCTbIO MPOEKLIIA.

Cnea nNpsAMOi JIMHUM — TOYKA NepeceyeHns nNpsMoit ¢ nioc-
KOCTbIO MPOEKLINI.

Tena BpaweHUss — 3TO Takue Tena, MOBEPXHOCTb KOTOPbIX
obpasoBaHa B pe3yfibTaTe BpalLEHUS MPsSIMON MU KPUBOMN JIMHWUM BO-
KpYyr HEKOTOPOM OCH.

®poHTaNb NJIOCKOCTU — 3TO NpsiMasi, NpUHaAnexallas AaH-
HOW NIOCKOCTM W NapannenbHas GPOHTaNbHOW NAOCKOCTM MPOEKLNIA.

LieHTpanbHoe npoeunpoBaHUe — BCE MPOELMPYIOWME Ny4n
BbIXOAAT M3 OHOMO LIEHTPA NMPOEKLNN.

YacTtHoe nosio)keHMe 06beKTOB B MPOCTPAHCTBE — 3TO
NOJNIOXXEHWE MapannenbHoe MM NepneHanKynsipHoe XoTs 6bl 0AHOM
M3 NJIOCKOCTEN NPOEKLUHM.

3np AN YepTex — 3T0 M306paXkeHne, MNoslyyeHHoe B pe-
3yNnbTaTe COBMELLEHMWS NIOCKOCTEN NPOEKLMIA.
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MpuHaTbie 0603HauYeHnn

1. Mnockoctn
eKumn:
ropusoHTanbHasg — 1
poHTanbHasg — N2
npodunbHas — M3
[ONOJSTHUTENbHbIE  MJI0CKO-
cTv npoekumn — M4, M5... .
2. Ocu npoekumn — CTpou-
HblMMW OykBamMu X, Y, Z
(Hayano koopauHaT — npo-
nucHon 6ykeon O).

3. Touku:

B MpPOCTPaHCTBE — 3arna.-
HbIMW OyKBaMu NATUHCKOro
andasuta A, B,C, D ... ;
BCNoMoraTesibHble: — und-
pamn 1, 2, 3... ;

4, MNpoekunn Toyek
- TOpu30HTanbHble — Al,
B1, Cl...;

poHTanbHble - A2, B2,
C2...;
npoduibHble —
C3....

npo-

A3, B3,

5. CoBrnageHue npo-
eKkyum ToYek
A1=B1, A2=B2... ;

COBMafieHMe TOYKM C ee
npoekumen A=A2, M=M1... .

6. Cneabl NpsAMbIX:
rOpu30oHTanbHbIM — M (M1,
M2, M3)... ;

dpoHTanbHbIM — N (N1, N2,
N3)...;

npopunbHbii — P (P1, P2,
P3)....

7. lnockoctn B npo-
CTpaHCTBE —  CTPOYHbIMU
bykBamMun rpeveckoro anda-
BUTa a, B, V... .

8. Cnegbl  nnocko-
cren:

ropusoHTanbHble — alll,
pr1, yMi...;

poHTanbHble — all2, B2,
yM2...;
npodunbHble — oll3, B3,
yM3...;
- TOYKM Ccxofa CrnejoB —
aX, PX, yx; ay, BY, vy; az,
Pz, yz.
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TKudo

YHpaBﬂeHne AUCTAHLOUMOHHOTIO 06yqumI W NMOBbIIIEHHU A KBaﬂI/I(l)I/IKaLLI/II/I

WHxeHepHasi U KOMIbIOTEPHAs rpaduka

TEMA 1. NMPOELNPOBAHWNE TOYKN
1.1. OBLUME MOHATUA O NPOELIMPOBAHNN

B ocHoBy nocTpoeHust ntoboro m3obpa)keHus Ha MN0CKOCTU
NnonoXeHa onepauus NpoeLnpoBaHUS.

CyTb 3TOii onepaunyn paccMaTpMBAETCA Ha MpUMepe MocTpoe-
HUS N306paXkeHnst MPOU3BOSIbHOM TOYKM A Ha nnockoctu M ( puc. 1 ).
[ns Toro ytobbl NMOCTPOUTL M306paXKeHWE TOYKM A, HaxoAsLENcs B
NPOCTPaHCTBe, Ha nnockocTu I (3Tom cnydae [1 Ha3bIBAKOT MIOCKO-
CTblO NPOEKUWI) cneayerT:

- BblOpaTb LEHTP NPOEUMpOBaHMS B MPOWU3BOJIbHOM
TOYKe NpOCTpaHcTBa S (TOYKa S He NpuHagnexuT naockoctun M) ;

- U3 LleHTpa NpoeunpoBaHns S yepes TouKy A NpoBecTu
npsmyto SA (Npoeumpytowwmnii yd ) U NPOANUTL €€ A0 NepeceyeHus C
nnockocTbto M B Touke An ( An — MpoeKuMs TOYKM A Ha MIOCKOCTM

npoekuuin ).

PucyHok 1
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— NHxeHepHas 1 KOMIbIOTEpPHAs rpaduKa

Mpouecc nocTpoeHuMs M306pa)keHMA npeaMeToB Ha
NJIOCKOCTU MPOEKUUA C NMOMOLLbIO NMPOELUPYIOLKUX JTyyern —
Ha3blBaeTcs NpoeunpoBaHUEM.

MpoeKkuMsa TOUKM — 3TO TOYKA MNepeceveHns npoeLunpyto-
LLero nyya, NpoxoAsLiero Yepes npoeumnpyemyro To4Ky, C Ni0CKOCTbIO
NPOEKLN.

Mpoekums pUrypbl — 3T0 COBOKYMHOCTb MPOEKLUMI BCEX ee
TOYeK.

B 3aBucMMocTy oT cnocoba npoBedeHWs Mpoeumpyrownx ny-
yell, pasnMyaloT LleHTpaJsibHOe U Napa’sulesibHoe MpoeLnpoBaHme.

LleHTpanbHoe npoeLypoBaHne: B 3TOM Cllydae BCe MpoeLm-
pyloLME Ny4Yn BbIXOAAT M3 OAHOIO LieHTpa Npoekumini. Ha puc. 2 noka-
3aH MpMMep NOCTPOeHMsi mpoekumn kpueoi ABCD, Haxopslleics B
MPOCTPAHCTBE, Ha MJIOCKOCTM MNpoekuni I MeToAoM LEHTpasibHoro
npoeuupoBaHus. M3 UeHTpa npoeunpoBaHus S nocnegosaTenbHO
NpoBOAAT NpoeuupytoLme ny4yn yepes Touku kpueoi (A, B,Cnu D) u
NpoA/IeEBalOT MX A0 MepeceyeHnst C MNOCKOCTbO npoekumin M. B pe-
3ynbTaTe Ha nnockocTtu N nonyyatoTcs npoekunn Todek (An, Bn, Cn u
Dn), KoTOpble NpM MAaBHOM COeAvHEHWM 06pas3yloT NPOeKuMio 3a-

[aHHOM KpMBOM Ha nnockocTy M.
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S

An

B Chn 17

PucyHok 2- LleHTpanbHoe npoeunpoBaHme

LeHTpanbHOEe npoeuupoBaHue, npu TOM, YTO MO3BOJIAET MO-
Ny4nTb MNpoeKkumto obbekTa Ha MIocKocTh, obnagaeT o4veBMAHbIMU
HepgocTaTKaMu. MNocTpoeHns, HeobxoanMble B 3TOM Crlydae Npoeumpo-
BaHMSI, OYEHb MPOMO3AKM, CNOXHbI. MPUCYTCTBYET 3NEMEHT ClyYanHo-
CTW, T.K. LEHTP npoeuMpoBaHus BblbupaeTca cybbekTusBHO. M0 ueH-
TpaﬂbHOVI NPOEKUNN TENA HEBO3MOXHO OMpeAENnTb €ro nonoXXeHne B
NPOCTPaHCTBE, @ TakXXe ero NCTUHHbIE pa3Mepbl.

MapannenbHoe nNpoeuupoBaHNEe — YacCTHbIN Ciy4Yai LEeH-
TpanbHOro, KoOrga UEeHTP npoeuMpoBaHWs yaaneH no 3agaHHOMY
HanpaeneHuio B 6eCKOHeYHOCTb. [lpoeumpyrowme ay4n, npu 3TOM
CTQHOBSITCS MPAKTUYECKU MnapasnenbHbl Mexay cobor M 3agaHHOMY
HanpaBieHUIO NpoeLUnpoBaHnA. B 3aBucmMMocTu ot yrna HakKfioHa npo-
eLMpYIOLNX STyYel K MIOCKOCTU MPOEKUMI. Npu napannenbHoM Mpo-

€LIMPOBaHNM PasnNYaloT Kocoyro/ibHoe (puc.3,a) W rpsMoyrosibHoe
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(oproroHasibHoe ) npoeunposaHme (puc. 3,6).

D y D
A 5C B C
Dn
An Cn p A”\J Dn
Bl'l Bl'[ Cl'[
a) 6)

PucyHok 3

Mpw kocoyro/sbHOM NapannenbHOM NpoeuMpoBaHun (puc.3,a)
npoeumpytomMe JiydM M NJIOCKOCTb MPOEKLUMI COCTaBASOT OCTPbIiA
yron. HepgocraTkamy 3TOro Buaa MpOEUMPOBaHUS SBASIOTCS CNOX-
HOCTb MOCTPOEHWI Y HEBO3MOXHOCTb ONpeAeneHus NONOXeHWs Npo-
eLmMpyeMoro obbekTa B NPOCTPAHCTBE MO ero MMELENCcs NpoeKLumnu.

Mpn nApsmoyro/sibHOM (OPTOroHasibHOM ) NpPOeUMpoBaHUK
(pnc.3,6) HanpaBneHue nNpoeuMpoBaHWs MNepreHANKYNSAPHO MI0CKO-
CTM npoekuni. B 3TOM cnyyae vMelowascs Npoekuus Tena MOXeT
[aTb HEKOTOpOe MnpeAcTaBfieHVWe O ero pasmepax W dopme: yaaneH
3NeMeHT CY6beKTUBHOCTU — HanpaBneHWe npoeLupoBaHns CTporo
dukcmposaHo. OfHaKo Npu UCMOMb30BaHUKM 3TOrO METoAA Npoeumpo-
BaHUSI Ha OAHY MJIOCKOCTb, HEBO3MOXHO YCTAHOBUTbL TMOJIOXEHME Te-
na B MNPOCTPAHCTBE, a TakKe ONpefenuTb €ro TOYHble MNPOCTpaH-
CTBEHHblE pa3mepbl U dhopMy. OAHaA NpoeKLuus TOUKU He onpene-
NsieT ee NoJI0XKeHue B NPOCTPaHCTBe.

Cnoco6 opToroHanbHOro napasnienbHOro NpoeLUnMpoBaHus no-

JIOXXEH B OCHOBY U3y4YeEHUA KypCa HaqepTaTeanoﬁ reoOMEeETpUnN n 4B-
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NAETCA rnaBHbIM B TEXHUYECKOM YEPYEHUN.

1.2 OPTOrOHAJIbHAA CUCTEMA [BYX MJIOCKOCTEWN
MPOEKUNN

YuTs HepgoCTaTKM LEHTPaNbHOMO W napasnanenbHOro npoeunpo-
BaHMSA Ha OAHY MJIOCKOCTb, Facnap MoHX MpeanoXun ucnosb3oBaTb
AN NPOeuMpoBaHMS [BE B3auMMHO MeprneHAMKYNsSpHble MI0CKOCTH
MpPoeKUMi, a NpOeLMpOBaHMe MpPOBOAUTL MapasifefibHo M OpTOro-
HaNbHO.

Ha puc. 4 nsobpaxeHa cuctema AByX B3aMMHO MEpPrEHAMKY-

NSIPHBIX MIOCKOCTEN NPOEKLIMA.

17
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Puc. 4
Fopu3oHTasIbHasA NOCKOCTb Mpoekuuii 06o3HaveHa - My,
a ppoHTanbHanA NnockocTb npoekumii — M2 (puc. 4).
JIMHMs nepeceyenns nnockoctel M1 v M2 Ha3bIBaeTCS OCbHO
npoekumii (0X).

Mnockoctu M1 u M2, Nepecekasicb Mexay coboi, AenaT Bce
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NPOCTPAHCTBO Ha 4YeTblpe 4aCTh, Ha3blBa€Mble KBagpaHTaMWU WIn
yeTBepTAMMU. BepxHas B6IMXKHAS YacTb MPOCTPaHCTBa - I KBAaApaHT,
BEPXHAS AaNbHASA YaCTb NPOCTpaHCTBa — Il KBaApaHT, HMXXHAS Aanb-
HAS9 4aCTb NpocTpaHcTBa — III KBaApPaHT, HUXKHASA 6nMKHAS YacTb

NpocTpaHCcTBa — IV KBafipaHT.

1.3.  TMPOELIMPOBAHWME W YEPTEX TOYUKM, JIEXKALLEA

B NMEPBOW YETBEPTU
[lns Toro YTo6bl CNPOELMPOBaTb TOUKY A, NEXalllyto B NepBOM

KBaJpaHTe MPOCTPaHCTBa, Ha MIOCKOCTM npoekumit My n M2 Heobxo-
AMMO OMYCTUTb M3 AAHHOWM TOYKM MepneHanKynspel (NpoeuunpytoLime
Ny4mn) Ha yKasaHHbIe MI0CKOCTU npoekuui (puc. 5,a).

OpToroHanbHasi NMpoeKUnsi TOYMKM Ha MJIOCKOCTb €CTb
OCHOBaHME NeprneHAnKYsipa, ONyLWeHHOro U3 AaHHON TOUYKM
Ha COOTBETCTBYHOLLYIO MJIOCKOCTb NpoeKkumii. Torga:

A1 — ropusoHTajsibHasi npoekums Toukum A (npoekuus
TOYKM A Ha FOPU30HTasIbHYIO NMIOCKOCTb Npoekumi MMy).

A2 — (ppoHTanbHaga npoekumnsa TodkM A (Npoekums TOUKK
A Ha dpoHTanbHY0 NNOCKOCTb Npoekumi ).

Mpoeunpytowme npsmMble AA1 U AAz , nepneHanKynapHble K
nnockocTsM npoekumn Mium M2, 06pasytoT nnockocTb P, nepneHamky-
NSPHYIO K FOPU30HTaNbHOM M (DPOHTANbHONM MIOCKOCTSM MPOEKUMK, a
TaKke K ocu npoekumint OX. 3Ta NNoCcKocTb nepecekaetcs ¢ My u M2
Nno ABYM B3aWMHO MeprneHauKYNapHbIM NpsamMbiM AiAx M A2Ax . Takum
06pa3oM, NpoeKLMM HEKOTOPOM TOUKU MOYHaOTCS PacnonoXeHHbIMU
Ha MpsMbIX, NepneHaMKYNSPHbIX K OCU MPOEeKUM U MepeceKatoLmx
3Ty OCb B OAHOW U TOM e Touke Ax . JIMHUM A1Ax 1 AAx Ha3bIBalOTCA

JINHUSIMU NPOEKLMOHHOM CBA3M (puc. 5,a).
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o0A>

0A1

Puc. 5

Ypanue TouKy A BMeCTe C nmpoeumpyowmmm npsimbimn AA: 1
AA; , noBopauMBatoT MI0CKOCTb M1 BOKpyr ocu npoekumii OX ao co.-
MELLEHMs1 C MNOCKOCTbO MM2. B pe3ynbTaTe npoBeAeHHOro COBMeLle-
HUS NIOCKOCTEN NONYYaloT NSIOCKOE U306paXKeHNe — YEPTEX TOUKM,
W3BECTHbIM NOA Ha3BaHWeM anrop MoHxa (puc. 5,6).

U306paxceHne, nonyuyeHHoe B pe3ysibTaTe COBMelle-
HMUS MJIOCKOCTE NMpPOEKLUUii, Ha3biBaeTCcs 3MOPOM WM vyepTe-
OM.

Ha yepTexe HaxoasTcsa NpoeKumMu TOUKM A, NIMHWUM NpoeKuu-
OHHOM cBaA3K A1Ax U A2Ax , @ Takke ocb npoekumin OX. AHanusupys
MOJTYYEHHBIN YEepTEX TOYKWN, MOXHO YTBEPXAaTb, YTO ABE NPOEKLMH
TOUYKM BMOJIHE onpeaensioT ee MOoJIOKEHNE B NMPOoCTpPaHCTBe
OTHOCHUTE/NIbHO AAHHOW CMCTEMbl MJIOCKOCTEN NpOoeKuun. [1py-
rMMK CnoBamu, Nno NoboMy YepTexy MOXHO OnpeaenuTb pacCTosHUS
0T u306paxkeHHOro obbekTa A0 MIOCKOCTEN Npoekuuid. [JedcTBuTeNb-
HO, pacCTosiHMe OT TOYKM A A0 MAOCKOCTM M1 paBHO PacCTOSHWUIO OT
caMol TOUkM A [0 ee ropu3oHTanbHOW Npoekumn Ai, @ OHO, B CBOK
ouyepefb, PaBHO AJIMHE NNHUK CBA3N A2Ax , KOTOpasi MPUCYTCTBYET Ha

17
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yepTtexe. AHanorMyHa cuTyauusi C onpefeneHuMeM pacCTosiHUS OT
TOUYKM A 10 (PpOHTaNbHON NIIOCKOCTM NpoeKUuii M2, OHO paBHO ANMHE
MMEIOLLIENCS Ha YepTexe JIMHUK CBA3K A1Ax .

CnegyeT Takke 06paTUTb BHMMaHME M Ha pacrionoXeHue
NPOEKUMIN TOUYKM OTHOCUTENBHO OcK npoekumn OX. FTopu3oHTanbHan
NPOoEeKLUM1sA TOYKM A pacnosio)xeHa Hmke ocm 0OX, a ¢ppoHTanb-
HasA - BbilWe OCKU. TaKoe PacrnooXeHMe NPOEKLUMI XapaKkTepHO ANs
TOYEK, NIeXaLUMX B NMEPBOV YETBEPTM NMPOCTPaHCTBA.

1.4. TNPOELUNPOBAHUE N YEPTEXXW  TOMEK,
PACMNOJIOXXEHHBIX BO BTOPOWM -  YETBEPTOU
YETBEPTAX

Touka B nexuT BO BTOPOM KBaApaHTe MPOCTpaHCTBa. Heob-
XOAMMO CrpOeLMpoBaTh e Ha MAOCKOCTM NpoeKkuuid. [ns 3Toro onyc-
KalT M3 ToukM B nepneHankynspbl Ha M1 1 M2 n HaxoasaT ropu3oH-
TanbHyl0 Bi M ¢poHTanbHyto B2 npoekuun aaHHoW Touku (puc.6,a).
BbinonHue onepaunto CoBMeELLEHUA I'IJ'IOCKOCTGVI, nony4yarT 4YepTex
TOYKW, PaACMONOXEHHOW BO BTOpPOM 4yeTBepTu (puc. 6,6): ropusoH-
TanbHas u ¢ppoHTaNbHaA NPOEKLUMM TOUKM B HaxopaTcs Bbiwwe

ocu OX.
B Iz
N .
\IDBZ \\\ By
B | N B
I
] \
\\: Bx N Bx

a)
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B TpeTbeM KBagpaHTe MNpPOCTpaHCTBa Haxoautcs Touka C.
YTobbl HAaTV ee MpPOEKUMK, onycKaloT U3 Toukn C nepreHanKynsipbl
Ha TrOpPU3OHTasIbHYD M (PPOHTaNbHYO nnockoctn (puc. 7,a). MNocne
COBMELLEHNA MIOCKOCTEN MOMYYaloT XapakKTePHbIM AN BCEX TOYeEK,
PacrnofoXeHHbIX B TPETbEN UYETBEPTM, UYEPTEX: FOPU3OHTAJIbHaA
NpPoeKLUMsA TOYKM HaxoaMTca Bbiwe ocn OX, a ¢ppoHTanbHas —
Hwxke (puc. 7,6).

_______ Iz
Cs AN C1
i‘\ \\\
IX \:Cx N lo . Cx o
CN !
\\C:CE/HI ! C2
a) 6)

Puc. 7
M HakoHeL, TOYKa, pacnosioKeHHas B YETBEPTOM KBagpaHTe, — TOUKa
D. Ons Toro 4ToGbl CMpOEUMpOBaTL €€ Ha MIOCKOCTM MPOEKLNIA,
OMyCKaloT U3 Hee MepneHauKynspbl Ha nnockoctu My u M2 , 06o3Ha-

YaloT NpoeKUMmn 1 NpoBOAAT NMNMHUK CBA3M (puc.8,a).

padi

Dx

(D]}

a) 6)

Puc. 8
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3aTeM COBMELLAIOT MIOCKOCTU MPOEKUMM U MofyyalT — Xa-
paKTepHbIA YEepTeEX TOYEK, NeXallnux B YETBEPTON YEeTBEPTU Mpo-
CTPaHCTBA: ropu3oHTasNbHasA U (ppoHTA/IbHAA NMPOEKUUN TOUKMU
D HaxoasTca Hmke ocn OX (puc. 8,6).

1.5. OPTOrOHAJIbHASl CUCTEMA TPEX MJ/IOCKOCTEM

MNPOEKLU N
N3BeCTHO, YTO ABE OPTOrOHasbHbIE MPOEKLMN TOYKW BMOJIHE

onpefensioT ee NoMoXKeHNe B NPOCTPAHCTBE, OAHAKO B MPaKTUKE COo-
CTaBJIEHUS] YEPTEXEN BO3HUKAET HEOBXOAMMOCTb B AOMOJSIHUTESNIbHBIX
npoekunsix obbekTa.

[ns nonyyeHust AONOSIHATENIbHON MPOEKUMU BBOASIT TPETHIO
MIOCKOCTb Npoekumii — npodunbHyto ( M 3 ) , nepneHanKynspHyo
nnockoctam i u M2 . MNpoekunn ToYek Ha 3Ty MIOCKOCTb Ha3biBaloT
npodunabHbIMM N 0603HaYaOT C MHAEKCOM 3, HanpuMep As .

lopu3oHTanbHass, dpoHTanbHas u npodunbHas MIOCKOCTH
MPOEKUMIN NepecekalnTcs Mexay coboii Mo MpsIMbIM , Ha3blBaeMbIM
ocsMK npoekumit : ocb X, ocb Y n ock Z ( puc. 9 ). Cuutatot, 4To
HanpaseneHne ocn X Bneso, ocn Y Bnepen, ocu Z BBEpX OT Hayana
KOOPAMHAT SIBASETCS MOMOXUTENBHbIM.
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Puc. 9
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Tpv B3aMMHO NeprneHanKynspHble nnockoctu My, M2 u M3, ne-
pecekasicb Mexxay coboi, AensT Bce NPOCTPaHCTBO Ha BOCEMb OKTaH-
TOB. Hymepaumsi nepBbix yeTbipex okTaHToB (X > 0) coBnagaeT C Hy-
Mepauuein yetBeptel. MNocneaHue yetbipe okTaHTa (X < 0) cuMMeT-
PVUYHbI MEPBbIM OTHOCUTENBHO MPOMUIIBHON MIOCKOCTM MPOEKLUMM
NATbI CUMMETPUYEH NEPBOMY, LLUECTOW — BTOPOMY , CEAbMOM — TPETb-
€My , BOCbMOW — YeTBepToMy . B Tabn. 2 npvBeaeHbl 3HaKU KOOpAW-
HaT TOYeK, COOTBETCTBYIOLUME PA3/IMYHbIM OKTAHTAM.

Tabnuua 1.1- 3HadeHne KoopaMHaT

OKTaHTbI KoopanHaTbl Touek
X y z
I + + T
II + - +
111 + - -
v + + -
\'% - + +
VI - - +
VII - - -
VIII - + -

[Ona nepexofja oT 06bEMHOro M306paxkeHnst K 4YepTexy CoB-
MELLAIOT BCE TPW MJIOCKOCTU NPOEKUMI C MSIOCKOCTbIO YepTexa nyTeM
BpaLLEHNS rOpU30HTaNbHOM M1 1 NpodunbHoi M3 NockocTen BOKPYr
oceit X U Z COOTBETCTBEHHO.

MNpu coBMeweHnn nnockoctu M1 € NNockocTbio M2 NonoXxu-
TefNbHOe HarnpasfieHne ocu Y coBnafaeT C oTpuuaTeSlbHbIM Hanpas-

NeHueM ocu Z, a oTpuuaTenibHoe HanpasneHwe ocu Y — C MOonoxu-
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TeNbHbIM Hanpas/ieHNneM ocu Z.

Mpn coBMeLweHnn nnockocty 3 ¢ NAocKocTbio 12 NonoXxu-
TeNbHOE Harnpas/ieHne ocn Y COBMaAaeT C OTpuUaTeNbHbIM Harpas-
NeHneM ocu X, a oTpuuaTenbHOe HarnpasfeHne ocu Y — C MOMoXu-
TeNbHbIM HanpasfeHnem ocn X.

0O603HauYMB NPOTUBOMOJIOXHbIE HanpaBNeHUS KOOPAWHATHbIX
ocel Ha YepTexe COOTBETCTBYIOLMMU 3HAKaMK, MOosyYaloT 0b6o3Have-

HUSA Oocelt NPoeKLUNiA Ans BOCbMU OKTaHToB (puc.9,6).

1.6. TMPOELMPOBAHUE U YEPTEX TOYKM B CUCTEME
TPEX MJIOCKOCTEW MPOEKLIN

[nsa Toro 4tobbl CNpoeunpoBaTb TOUKY A , PacrnonOXeHHYO B
nepBOM OKTaHTe NPOCTpPaHCTBa, HeobxoaAMMO OMyCTUTb U3 TOYKKU nep-
neHavKynsipbl (Npoeuupylolme ydn) Ha COOTBETCTBYOWWME MIOCKO-
CTM NpoeKumin. OCHOBaHMS 3TUX NEPNEHANKYNAPOB M ByayT ABNATLCA
NPOEKUMSMU TOYKM A Ha TFOPWU3OHTAsIbHYIO, (DPOHTANbHYIO U MNpO-
unbHY NNOCKOCTM Npoekumii (puc. 10,a).

CoBMEeCTUB MJIOCKOCTM NMPOEKLMIA, NOMNYYAKOT YEPTEX TOUKM A
B cucteMe 3x nnockocter npoekumin (puc. 10,6). 310 n306paxeHne
TOYKM A SIBNSIETCS METPUYECKM BMOSHE OnpeaeneHHbIM, T.K. paccTos-
HUS OT TOYKW A0 MNOCKOCTEN M OCEM MPOEKLUMM MOryT ObiTb Heno-
CPeLCTBEHHO M3MepeHbl Ha yepTexe. Tak, Ha M30bpaxeHuu, npea-
CTaB/ieHHOM Ha puc. 10,a, BUAHO, YTO pacCTOsSHME OT TOYKM A A0 ro-
PU30HTAJILHOM MMOCKOCTM MPOEKUMI PaBHO AAVMHE SIMHUM MpOEeKLU-
OHHOW cBS3n A2Ax = AsAy = KoopauHaTe Z TOYKM A; paccTosiHue oT
TOYKM A 00 (PPOHTANbHOM MIOCKOCTU MPOEKUMI PaBHO AJIMHE NMHUK
MPOEKLIMOHHOM CBSI3U A1Ax = AsA; =
= KoopamHaTe Y ToukM A; @ paccTosiHne oT A A0 npodunbHON nnoc-
KOCTM paBHO AnnHe A1Ay = A2A; = KoopanHaTte X Touku A.

PacctosiHne oT Toukn A o ocn X (AAx) paBHO pacCTOSIHUIO OT
NpoduIbHOM NpoeKkuMK ToukM A Ao Havana koopauHat (As0), pac-
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CTOsIHME OT ToYkM A oo ocn Y - 310 AAy = A0, a paccTosiHue OT Tou-
Kn A oo ocun Z - AA,=A:0.

Z z
1T
oo I1s
A As 4 2 A A
IZ I I I
AS oo [ y X
|
<L Ax « A Ay S
()0 Hz |Z ©
1 ’ Ax y
I y
y
a) 6)
Puc. 10

Mpyn NOCTPOEHUM YepTexeln pasivyHbIX 06bEKTOB Heobxoau-
MO cobniofaTh cneayroLlme NoMoXKeHNs:

a) ropv3oHTanbHas 1 dpoHTanbHash NpoeKuMM TOYKM Bceraa
HaxoAsiTCA Ha OAHON BEPTUKANbHOW NMMHUM CBSI3W, NEPreHANKYNSPHON
Kocu X ;

6) dpoHTanbHas n npodunbHas MNpPOEKUMM TOYKM Bcerga
HaxoAsiTCA Ha OAHON FOPU3OHTANIbHON NIMHWUKM CBS3W, NEepNeHANKYsp-
HOW K ocn Z;

B) NpodusibHas NpPoeKuMs TOYKU HAacTOMbKO yaaneHa oT ocn Z
HaCKOJIbKO FrOPU30HTaNbHas yaaneHa ot ocu X.

CnegyeT TaKkxe UMETb B BUAY, UTO TOYKA , Y KOTOPOM BCe TpU
KOOPAMHATLI 3HAaYMMblE YMCIIa, PacnosoXeHa B NPOCTPaHCTBe. Touka,
Yy KOTOpPOM OfHa M3 KOOpPAMHAT paBHa HYMio, HaXOAWTCA Ha COOTBET-
CTBYIOLLEN MIIOCKOCTW Npoekumin. Ecnm Touka MMeeT [Be Hynesble KO-
opAvHaThl, TO OHA NIEXWUT HA OAHOW M3 Ocel Npoekuui. W, HakoHel,
€Ccnv TpU KOOPAMHATBI TOUKWM PaBHbl HYNO, TO Takas TOYKa pacrnono-
)KeHa B Havase KoopamHar.

B 3aknoueHne Heobx0aMMO OCTAHOBWUTBLCS Ha BO3MOXXHOCTM
onpegeneHns HoMepa OKTaHTa, B KOTOPOM HaXxoAUTCH TOYKa, Mo ee
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yepTexy, a TOYHee, No PacrooKEHNIO OTHOCUTENBHO OocK X ABYX ee
NPOEKUMIA — ropu3oHTanbHOW U (poHTanbHOW. Ha puc. 11 nokasaH
MPUHLMN TAKOro ONpeaeneHusl.

OB
A2 C1
o} o}
()lgl
X
oA1 dC2 oD2
6 D1
N9 okraHTa ripu X > 0 I i I v
N@ okraHTa ripu X < 0 4 VI vi7 viir
Puc. 11

MpnM NONOKMUTENBHOM 3HAYEHWUU KOOPAMHATbI X HOMEpP OK-
TaHTa COOTBETCTBYET HOMepY YeTBepTU. To ecTb, ecin X > 0, ropusoH-
Ta/lbHasA NPOEKUMA TOYKM PacrosioXKeHa HuKe ocu X , dpoHTanbHas
NPOEKLMA - Bbille 0cK X, TO TaKasA TOYKa Haxo4uTCA B NepBOM YeTBep-
TV MW B NEPBOM OKTaHTe NpocTpaHcTBa. Ecam ke X < 0, a pacnono-
KeHMEe TOPU30HTasIbHOW M POHTANIbHON MPOEKUUIA OTHOCUTEIbHO
ocn X nperkHee, TO Takas TOYKA HAXOAWUTCA B MATOM OKTaHTe Npo-

CTpaHCTBa.
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Bonpocbl Ana camokoHTposns no TeMe « [lpoeunpoBaHue

TOYKUN>»
1. Y10 Ha3bIBAETCA NPOELMPOBAHNEM?
2. Kakue Buabl npoeumposaHuna Bbl 3HaeTe? HasosuTe ux Ao-

CTOMHCTBA M HEAOCTATKM?
3. Kak pacnofio’KeHbl M KaK Ha3blBaAlOTCA MAOCKOCTU B OPTOro-

Ha/IbHOM cUCTeMe ABYX NNOCKOCTEN NPOEKLMIA?

4, YTo TaKoe NpoeKumA TOUYKK?

5. B uyem 3aKknwo4yaerca onepauua COBMELLEHUA MJIOCKOCTEN
NPOEKLUMN.

6. Kak Ha antope onpefenntb paccToAHMA OT TOYKM [0 NJIOCKO-

cTel npoekumn?

7. CKONIbKO NMPOEKUUiA TOYKM OAHO3HAYHO ONpeaensioT ee no-
JIO}KeHue B NPOoCTpaHcTBe?

8. Kakune aBe npoeKuum TOUKKU BCerga HaxogAaTca Ha O4HOM Bep-
TUKA/IbHOW IMHUM CBA3U?

9. Kakune aBe nNpoeKkumnmn TOYKM BCerga HaxomAaTcs Ha OgHoM ro-
PU30HTaNbHON INHUK CBA3KN?

10. Kak onpeaenntb, B KaKo YeTBEPTU HAXOAUTCA TOUKA?

11. [nsa yero BBOAUTCA M KaK pacnosioxkeHa npoduabHaa naoc-
KOCTb NPOEKLMIA?

12. Kak nocTpouTb TOYKY B OPTOrOHaNbHOM cucTeme Tpex naoc-

KOoCTeln NpoeKunin?

13. KaKk onpegenvTtb pacctosiHMA A0 NJAOCKOCTEN U oceit Npoek-
umMmn?
14. KaK noctponTb TOYKY No 3aA4aHHbIM KoopAaMHaTam?
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3agauv ans CaMOCTOSITENTbHOW paboTsl
no Teme «[poeumpoBaHMe TOUKN»

1. MocTpoutb 4eptexX To4YkU. Onpenenntb ee MNOJIOXKEHUe B
NPOCTPAHCTBE U PACCTOAHMA A0 MIOCKOCTEN NPOEKUMIA, NO cneayto-

LWMM OaHHbIM:

a) A(20;30;40) 6) A(0;20;40) E(-40;2010)
B(-20;50;-20) B(30;0;-50) F (-30;-30;10)
C(10;-40;30) C(-30;20;0) P(20;-40;-10)
D(30;30;-40) 8) D(0;0;40) T (-40;-20-10)
K(0;0;0) E(-20;0;0)

2. OnpepenuTb, Kakas u3 Toudek (puc.12) 6nwxe pacno-

NOXeEHa K niockocty npoekuuii My, My, M3 - ?
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TecT no Teme «MpoeunpoBaHME TOUKN»

1. Ha kakoM uepTexe nokasaHa Touyka camas yaaneHHast oT
nnockoctu My?

@ © o ®
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2. Ykaxute HOMEP YepTeXa TOYKHU, anHa,qnex(au_teﬁ MIOCKOCTU

M.
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y y Y

3. Kaxko#i u3 mepeunciieHHbIX HIKE OTPE3KOB pa-
BEH PACCTOSIHUIO OT TOYKA A 10 TOPU3OHTAIIb-
HOM IJIOCKOCTH MPOEKITAM?

z
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&
Ax 0 Ay
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4. YKaxuTe YepTex TOUKM, NpUHaANEXalleln BTOPON YeTBEPTHU.
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5. Kakas u3 touek cummetpuyHa Touke A(X, Y, Z) OTHOCMTENbHO
NaocKocTu a.

A B C D E
x 110 10 | -10 -10 10
-15 |15 |15 -15 15
z |20 -20 | 20 -20 20
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TEMA 2. NMPOELIMPOBAHME MPAMOW NNHWN
2.1. MPOELIMPOBAHWNE OTPE3KA MPSAMOW JINHWUM

M3BECTHO, YTO MOSIOXEHME MPSIMOM B MPOCTPAHCTBE onpeae-
NSIeTCA MONMIOXEHWEM AByX ee Todek. [osToMy ang Toro, 4To6bl
cnpoeuupoBaTbh NPSAMYIO JIMHUIO, AOCTAaTOYHO cCnpoeuupoBaTh
ABe ee TOYKM M 3aTeM COeANHUTb NoJly4YeHHble OAHOMMEHHbIE
NpoeKLu1n.

Hanpumep (puc. 13), uTobbl NOCTPOUTbL YepTexX oTpeska nps-
Mo AB, cneayeT MocTpouTb Npoekunn Todek A u B, a 3aTem coeau-
HUTb UX OQHOWMEHHbIE NPoeKunn, T.e. A1 coeamHUTb C B1, A2 € Bz, As
¢ Bs. B pesynbtate nony4yatoT ropusoHTanbHyto AiBi, dpoHTanbHyo
A2B2 n npochunbHyto AsBs npoekummn oTpeska npsimoit AB.

MpoeKumns NpsAMOI IMHUM HA MIOCKOCTb B O6LUEM C/lyyae ecTb

npamasi.

z

B2 Bs

A2 As
X 0 y
B1
A1
y
Puc. 13
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B 3aBUCMMOCTM OT MOSIOXKEHMSI MPSIMON JIMHAN OTHOCUTENIbHO
NJIOCKOCTEN NPOEKUMNIA pa3nnMYatoT nNpsiMble O6LLEr0 M YaCTHOrO Moso-
KEHWUS.

2.2. NMPSMAS OBLLEMO MNMOJIOXXEHNSA

MpsaMoi o6wero nNoNnoXkeHUss HasbiBalOT MPAMYIO JIN-
HMIO, HE NapaJiefibHYI HU OQHOW NJIOCKOCTU NPOEeKLMniA.

Ha puc. 14 npueneHbl HarnsigHoe nsobpaxkeHue (puc.14,a) n
yepTtex (puc.14,6) oTpeska npsiMoii obuiero nonoxenus AB. MpusHa-
KOM MpsIMOM OBLLUEro MOMOXKEHUS HA YepTexe SABMSETCS TO, YTO HU

O/IHa U3 MPOEKLMIA TaKoW NPsAMO He NapasiesibHa 0caM NPOEKLNH,

a) 6)

Puc. 14
Yron HakfoHa NpsIMOM K rOpU30HTasNbHOW NaockocTu My, us-
MEPSIEMBIN MeXAy CaMoM NPsIMOM U ee rOpU30HTAJIbHOM MpOoEeKUMEN,
0603HauyeH bykBoit "o
Yron HakioHa NpsMOM K (OpOHTaNbHOM MIOCKOCTM NPOEKLMiA
M2, U3MepsieMblii MeXAY camMol NpsIMOi U ee hpOHTaNbHOM NPOEKL-
el, obo3HaueH byksou "B".

Yron HakioHa NpsiMoi K MPOcUSIbHON MAOCKOCTU MpPOeKLMit
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M3, U3MepSiEMbI MeXAY CaMoi NpsAMol U ee NPOodUILHOM NPOEKLMEN,

0603HauyeH byksoit "y".

2.3.  ONPEAENEHUE HATYPAJIbHOW BE/IMYMHDI
OTPE3KA MPSIMOI OBLLETO MOJIOXXEHUS — MPABUIIO
NPAMOYTOJIbHOIO TPEYIOJIbHUKA

Tak Kak npsiMas obLIero NonoXeHUs He napannensHa
HW OZIHOM MJIOCKOCTW MPOEKLMIA, TO HU HA OAHY MJIOCKOCTb MPOEKLIMIA
3Ta npsiMasi He MpoeuMpyeTCs B CBOK HaTypanbHyl0 BenuuuHy. To
€CTb, AN TOro 4ToObl OMpedenuTb HaTypasbHbIM pasMep OTpe3ka
NpsiMOin O6LLEr0 MONOXEHMSI MO UMEIOLLEMYCSI €ro YepTexy, Heobxo-
AMMO BbIMNOSTHATL HEKOTOpPbIE AOMOSIHUTESIbHBIE AENCTBUS.
Ha puc. 14 npeacraBneHbl HarnsgHoe m3obpaxkeHve u yep-
TeX oTpe3ka npsMoi oblero nonoxeHns AB. [laBaiiTe paccMOTpuM
ux 6onee petanbHo. Ecnu Ha HarnsgHoOM M306paXKeHWM MpoanvTb
[aHHbIA OTPE30K MPSIMON B OAHY U B APYryl0 CTOPOHbI, TO MeXAay Cca-
MOV MpsSIMOA M COOTBETCTBYHOLMMM €e MNPOEKUMSAMU BUAHBI YrIibl
HaKoHa NPSMON NMHUK K nNnockocTsM Mi v M2 — yrbl o n B. U3 Tou-
KM A MpoOBOASIT MpsIMyt0, NapanfienbHyl FOPU30OHTasIbHON MPOeKLMK
oTpe3ka A:Bi. [OMHS, 4TO NpoeuMpoBaHWe MapanfieNibHoe U OpPTOro-
HanbHOE, Nony4Yaem MpsIMOYrOJibHLIA TpeyronibHuk ABb. B aTom Tpe-
yronbHvKe runoTeHy3a AB ecTb OTpe3oK MpsiMOW B CBOKO HaTypasb-
HYIO BENUYMHY, OAUH M3 KaTeToB Ab paBeH ropu3oHTaNIbHOWM Mpoek-
umu sToro oTpeska AiBi, a BTopolt Bb — pa3HOCTM paccTosiHui OT TO-

yek A 1 B Ao ropusoHTanbHOM nnockoctv npoekumin ( BB1 — AA1 = AZ

).
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TaknM 06pasoM , HaTypaibHasi BENMUYMHA OTpe3Ka npsimoin AB
paBHa BEWYMHE TUMOTEHY3bl NMPSMOYrONbHOMO TPEYronbHMKA, Y KO-
TOpPOrO OAWMH KaTeT paBEH FOPU3OHTANIbHOM MpOeKuuM OoTpe3ka , a
BTOPOW — Pa3HOCTU PacCTOSIHUM OT KOHLIOB OTpe3Ka O rOpu30HTaslb-
HOM M/IOCKOCTU NPOEKLINN.

UTtobbl onpeaenuTb HaTypasibHYK BENUYMHY OTpe3Ka MpsiMOM
Mo ero YepTexy, CleAyeT Ha FOpM30HTasIbHOM MPOeKUMK, Kak Ha of-
HOM M3 KaTeToB, NOCTPOUTL MPSIMOYTO/bHbLIN TPEYroNbHWK. [ns 3Toro
BHayane HeobxoaMMO OnpeaenuTb PasHOCTb PACCTOSIHWIA OT KOHLIOB
oTpe3ka Ao nnockoctu My (pacctosiHue ot Toukn A go i paBHO OT-
pe3ky A2Ax, @ OT Touku B go M1 — oTpesky B2Bx, pa3HOCTb pacCTosiHWM
paBHa AZ = B2Bx - A2Ax), @ 3aTeM Ha neprneHanKynspe, npoBeaeHHOM
13 1toboro KOHUA ropusoHTaNbHOM MPOEKUMM OTPe3Ka, OT/IOXKUTL ee
BE/IMYMHY W COEAMHUTb MOJSIYYEHHYIO TOYKY CO CBOBOAHBIM KOHLIOM
rOpU30HTaNbHONM NpoeKuMn. MonyyatoT NPsSIMOYrOSbHLIA TPEYFOMbHUK,
OOVH M3 KAaTeTOB KOTOPOro €CTb ropM30OHTasibHas Mpoekums oTpeska
NnpsiMOM, @ BTOPOM paBeH Pa3HOCTV PacCcTOsiHMM OT Touek A u B go
rOpU30HTaNbHOM MMOCKOCTM MPOeKUuMiA. B TakoM cnyyae BeMYMHA
rMNOTEHY3bl 3TOr0 TPEeYrosibHMKa paBHa HaTypasbHOW BEIMYMHE OT-
peska npsimoit AB, a yron mexay rmnoTeHy3oi u katetoM Ai1B: ( ropu-
30HTaNbHOW MpoeKkuMelt OTpe3ka ) — 3TO Yronl Hak/ioHa NpsIMOiA K
nnockoctu M1 (yron a ).

AHanorn4yHo, npoBoAsaT U3 To4kn B npsamyto Ba, napannenb-
Hyl0 (PpOHTaNbHOM Npoekuun MpsaMoK. [Mony4valoT NPSIMOYrOMbHbINA
TPEYrofibHWK, BESIMYMHA TUMMNOTEHY3bl KOTOPOro paBHa HaTypanbHOW

BENMUKMHe oTpe3ka AB, oauH U3 KaTeTOB — 3TO (prHTaJ'IbHaSI NpoeK-
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LMs OTpe3Ka MpsIMOK, @ BTOPOM KaTeT paBeH pa3HOCTM PacCTOSIHUIN OT
Toyek A 1 B 0o dpoHTanbHoOW nnockocT npoekumin (AY ). OTcioza
CNeAyeT, YTO HaTypasnbHas BeNMUMHA OTpe3ka NpsaMoi obluero nono-
)KEHMSI paBHa MMNOTEHY3€e MPSIMOYroSIbHOrO TPEYroJibHWKA, Y KOTOPOro
OAVH KaTeT paBeH (PpOHTaNIbHOWN NPOEKLMM OTPE3Ka, @ BTOPON — pas-
HOCTM PacCTOSIHUIA OT KOHLIOB OTpe3Ka A0 (PpOHTaNIbHOW MIOCKOCTU
NPOEKLNN.

B obwem cryyae npaBuio MPSIMOYrofibHOFO TPEYrosibHUKA
MOXHO cOpMynMpoBaTh B C/EMylOLIEM BUAE: HATypasibHas Besu-
YMHA OTpe3Ka NPAMOii 06LIero NosI0)KeHUs paBHa rMNoTeHy3e
NpSIMOYroJIbHOrO TPEYyrosibHUKAa, OAHUM KaTeTOM KOTOpOro
ABNSAETCA NPoeKUUs OTpe3Ka NpsIMOi, a BTOPbIM — Pa3HOCTb
PacCTOSIHMHA OT KOHLIOB OTpe3Ka A0 COOTBETCTBYHOWEH MJoc-

KOCTU NPOEKLUM.

2.4. MNPAMBIE HACTHOI'O MOJIOXEHNA

Mpsamas napannenbHass x0Tt 6bl O4HON MJIOCKOCTH
npoeKkumii HasbiBaeTcs NPAMON YaCTHOIO NMOJIOXKEHUS.

MpsIMbIX YACTHOro MNOJSIOXKEHUs ABEe rpynnbl: NpsiMble napasn-
NenbHble 0AHOW NIOCKOCTU NMPOEKUMI U NpAMbIe NapannenbHble ABYM
NIOCKOCTSIM NPOEKUMiA. PaccMoTpuM obe rpynnbl.

I. Echn npsiMas napannenbHa Kakor-nnbo MIoCKOCTU NPOekK-
UM, TO Ha 3Ty NJIOCKOCTb OHa NMPOELMpPYETCS B HATypasibHYHO Beu-
UYMHY W Ha3bIBAETCS Takas npsiMast No UMeHU NSI0CKOCTM, KOTOpOW Na-
pannenbHa:

a) npsmas AB || nnockocTu Mi. AB Ha3biBaeTcs rOpu3oHTanb-

HOW NPSIMOM, Ha rOPU3OHTAJNIbHYIO MJIOCKOCTb MPOEKLMIA OHa Npoeuu-
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pyeTcsi B HaTypasibHbl pa3Mep C HaTypasibHbIMM BENMYMHAMM YrJioB

HakJIoHa npsiMo K nnockoctsm M2 u M3 (puc. 15);
z

A2 B> | B3 As

Puc. 15
6) npamas AB || nnockoctut Mo. MpsMas AB — (poHTanbHas
npaMas. Ha (poHTanbHylo MI0CKOCTb NPOEKUMI OHa NpoeuvpyeTcst B
CBOW HaTypasnbHbI pa3Mep, BEMUUMHbI YITIOB o. Uy — UCTUHHBbIE (pUC.

16);
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z

B3

A3

y
Puc. 16

B) npsmast AB || nnockoctu M. Mpsimasi AB — npodunbHas
npsmas. Ha npodunbHyIo MA0CKOCTb MPOEKUMI OHa NpoeumnpyeTcs B

HaTypasbHYIO BEMIMYMHY, 3HAYEHUS YI0B o U B UCTUHHbIE (puc. 17).
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z
R A3
B>
X y
A1
B1
y
Puc. 17

II. Ecnu npsiMast napannenbHa [ABYM MJIOCKOCTAM MPOEKLUNA,
TO B TO XX€ BpPeMsl OHa MepreHAMKyNsipHa TPETbeN MOCKOCTU MpoeK-
UMK, T.K. BCE TPU NIOCKOCTU MPOEKLIMIA B3aUMHO NEPNEHANKYSAPHBI.

MpsiMas, nepneHAnKynspHasi Kakon-nMbo MOCKOCTM Mpoek-
UM, Ha3bIBAaETCA Mpoeumpytolei npsiMoi. Ha Ty nNnockocTb, K KOTO-
po/i OHa MeprneHaMKynspHa, npsiMas NpoeunpyeTcs B Touky. Ha ase
Apyrve MNOCKOCTM NPOeKUMi, KOTOPbIM MpsiMasi napannesnbHa, OHa
NpoeLmpyeTcsl B CBOVM HaTypasibHbIii pa3Mep:

a) npsaMas AB L nnockoctv M1 . Mpsimast AB HasbiBaeTCs ropu-
30HTaNbHO Mpoeumpytowen. Topu3oHTanbHas Npoekumns npsiMori AB
— Touka (A1 = B1). ®poHTansHas A2B2 n npodunbHas AsBs npoekumn —

HaTypanbHble BENNUYMHBI OTpe3Ka npsimoi AB (puc. 18);
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z
A2
0
HB
B2 ©
X 0 y
o
A1=B1
y
Puc. 18

6) npamas AB L nnockoctu [M. Takas npsiMas HasbiBaeTCs
(poHTanbHO npoeuupytoleit. Ee dpoHTanbHas npoekums A2Bz — Tou-
Ka. A Ha ropu3oHTanbHYIO ¥ NPOdUIBbHYIO NIOCKOCTU NPOEKUM Npsi-

Masi NPOeLMpyeTCs B CBOK HaTypanbHyto BennyuHy (puc. 19);

38



tKM¢ YHpaBneHMe AUCTAHIUOHHOTO O6y‘{eHI/IH W MMOBbIIIEHU A KBaJ]I/ICl)I/IKaL[I/II/I

WHxeHepHasi U KOMIbIOTEPHAs rpaduka

z

Ar=B» Aa H.B. B
(o O

X
0 y
A1 O—J
H.B.
o]
Bl y

Puc. 19
B) npaMas AB L nnockoctu Ms. Mpsmas AB — npocdunbHO
npoeumpytowwas. Ee npodunbHas Npoekumst — Touka, a BEIMYMHA FO-
PWU30HTaNbHOM M (DPOHTANbHON MPOEKUUI eCTb HaTypasibHasi Benu-

YnHa camoit npsimont (puc. 20).
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z
A2 HB.  p, Az=B3
O— -0
X 0 y
H.B.
(o @)
Al B]_
y
Puc. 20

2.5. C/TEAbI MPAMOW NNHNN

Cnenom I'IpSIMOﬁ JINHUMN Ha3biBa€TCA TOUYKa nepecevye-

HUS NPAMOM C MNJIOCKOCTbIO NPOEKLUA.

Touyka nepeceyeHnss NpsiIMOM C FOPU3OHTANIbHOW MJIOCKOCTbLIO
NPOeKUUIA Ha3blBAaeTCS rOPU30HTaNbHLIM CNEAOM NPsSIMOM M 0603HaYa-
eTcs 6ykson "M".

Touka nepeceyeHUst MpsIMOA C (PPOHTASIbLHON MNOCKOCTLIO
npoeKkuMin HasbiBaeTcss OPOHTaNbHLIM CIeA0M NPsSIMOA U 0603HaYaeT-
cs 6ykson "N".

Touka nepeceyeHns NPsMON ¢ NPOdUIBLHON NIOCKOCTbIO NPO-
€KUM Ha3blBaeTcsl NpodubHbIM CeaoM MpsiMon u obo3HavaeTcs
6yksoit "P".

B obuiem cnyyae npsiMas UMeeT TpU CfieAa : rOPU30HTasbHbIN
(M), dpoHTanbHbiiM ( N ) 1 npodmnbHbIA ( P ).

MpsiMas, napannenbHasi OgHOW MIOCKOCTM MPOEKUUK, UMeeT
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ABa Cnesa, pacrosiokeHHbIX B MIOCKOCTSX, KOTOPbIM OHa He naparn-
nesnbHa.

MpamMas, nepneHAMKYNspHas Kakol-nmM6o MIOCKOCTM MpoekK-
LM, UMEET OAMH CNea, COBMAAoLIMI C ee NMPOeKUMEN Ha Ty Moc-
KOCTb, KOTOPO OHa MEPMEHAMKYSPHA.

PaccMoTpuM 06wmiA cnyyaii. OTpesok npsiMoi obLuero noso-
»eHusi AB pacnosnio)keH B NepBoi YeTBEPTU NPocTpaHCcTBa (puc. 21).

Iz A\

Puc. 21

[JaHHbIN 0TPe30K NpoANAOT B OAHY M APYIYIO CTOPOHbI A0 ne-
peceyeHnss MpsiIMOM C MJIOCKOCTSIMM Npoekuuid. [pyn nepeceyeHun
NPsSIMOM C rOPU30HTasNbHOW MIOCKOCTbIO Npoekuuid M1 nonyyaoT ropu-
30HTaNbHLIM cnea npsiMoii — Touky M. MNpu nepeceyeHnn NpsMont C
(bpoHTaNbHOM NIOCKOCTbIO Mpoekumnii M2 — hpoHTaNbHLIN cnea nps-
Mol — Touky N. Mpsimyto MN MpoeumpytoT Ha FOPU3OHTasIbHYIO W
(bpoHTanbHYO NNOCKOCTU. Todka M npuHagnexuT nnockoctu M1, no-
3TOMY rOpW30OHTaNbHas NpoeKkuns ee GyaeT HaxoauTbCs B CaMoM
Toyke M=Mi, a ppoHTanbHasi NPOEKUMS FOPU3OHTasIbHOrO creaa nps-
Mo M2 — Ha ocu npoekumit X. Touka N (ppoHTanbHbIN cnea nNpsiMoin)
NPUHAANEXMUT MN0CKoCTK M2, MO3TOMY ee ropu3oHTaNbHas NPoeKUms
N:1 6yaeT HaxoauTbCs Ha ocn X, a MECTOnosoXeHue MpPoHTaNbHOW
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NpoeKkuun coBnageT C MECTOMNONOXKEHNEM CaMOoro OpOHTaNIbHOMo Crie-
aa N=N2 . Mpoekunn oTpeska npsaMont AB 6yayT pacnonoxeHbl Ha Co-
OTBETCTBYIOLLMX NMPOeKLUUsX npsmMoin MN.

Ha puc. 22 n3obpaxeH yepTtex npamoit MN 1 ee otpeska AB.
AHanusnpys ero, MOXXHO BbIBECTM MpaBwufia NOCTPOEHUs cneaos nps-
MOV OBLUEro MONMIOXEHUS MO MMEIOLIEMYCS UYEpTEXY OTpe3Ka 3ToM
npsiMOIA.

N =N

B>

Puc. 22

[N NoCTpoeHWsi rOpU3oHTasIbHOro cieja npsMol (Touku M)
HeobxoanMo poHTaNbHYIO MPOEKLUMI0 OTpe3ka NpoAanTb A0 nepece-
YeHUS C OCbio X U U3 MOSTYYEHHON TOYKM BOCCTAHOBUTL MEpPneHANKY-
Nsp A0 NepeceyeHusi C NPOLO/MKEHUEM TFOPU3OHTANIbHON NpPOeKLMK
oTpe3Kka npsiMmon.

[ns noctpoeHusi ¢poHTanbHOro crega npsimoin (Toukum N)
HeobX0aAMMO FOpU30HTaNbHYIO NPOEKLUMIO OTpe3Ka NpoAnuTb A0 nepe-
ceyeHnst ¢ ocblo X M U3 MOJTyYEHHOW TOUKM BOCCTAHOBWUTL MepreHau-
Kynsip A0 NepeceyeHus C MpoAoHKEHMEM (POHTaNIbHON MpoeKkumm
oTpe3ka npsiMmoM.
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WHxeHepHasi U KOMIbIOTEPHAs rpaduka

HeobxoanMo onpeaenvTb, yepes Kakue YeTBepTU MnpoxoauT
npsimas. Ha yuyactke ot cnefa M o cnega N oHa HaxoauTCst B MepBo
yeTBepTH (ropu3oHTaNbHas Npoekumsi NpsiMoi Huke ocn X, a (poH-
TanbHas — Bbllwe). Mocne Toro kak npsiMasi nepecekna niockocTb M1 B
Touke M , obe npoekuMn NpsiMol oKasblBaloTcs HUXe ocu X . 3TO ro-
BOPWUT O TOM, YTO Ha 3TOM y4yacTKe MpsiMasi HaXOAMTCS B YETBEPTOW
yeTBepTu. MNocne nepeceyeHus NpsaMoi nnockoctu M2 B Touke N obe
ee MpoeKLMN CTaHOBATCS Bbllle ocu X. ITO NpU3HaK TOro, YTo npsi-
Masi MepeLusia BO BTOPYIO YETBEPTb NPOCTPaHCTBa.

A Tenepb paccMOTpWUM Cily4al, Koraa OTPe3oK NPsIMOi Haxo-
JAMTCS B MEPBOM OKTAHTE MPOCTPaHCTBA, T.€. BbIMOSHUM MOCTPOEHME
CNefioB MpPsIMOWA JIMHUM B CUCTEME TPEX MNIOCKOCTEN Mpoekumin (puc.
23, 24).

12

A>

M

Puc. 23

Ha NnepBoM 3Tane onpeaensarT MECTOMONOXEHUA TOPU30H-

TanbHoro M (Mi, M2, Ms) u dpoHtansHoro N (N1, N2, N3) cnepos

NpsIMOW. 3aTeM CTPOST NpodusbHY0 npoekumio npamori MN. Coeau-
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WHxeHepHasi U KOMIbIOTEPHAs rpaduka

HAIOT NpodUSbHbIE MPOEKUMM FOPU3OHTANbHOrO U (DpPOHTANbHOro
cnenos npsimor (Ms u N3). Ha Heit BblAensoT NpodubHY0 NPoeKLMIO
oTpe3ka AB.

Mocne 3TOro NpMCTynarT K NOCTPOEHUI0 NPOoUILHOroO cneaa
npsmMoi P. Topu3oHTaNbHas Npoekuust NpounbHOro cneaa P1 nexuT
Ha nepecevyeHnn ropu3oHTanbHOM NPOEKLUMM NPSAMON € ocblo Y, PpoH-
TanbHas npoekumsa npodunbHoro cneaga P2 — Ha nepeceveHun poH-
TaNbHOM Mpoekunn NpsiMoi € ocbio Z. Mo ABYM M3BECTHLIM MPOEKLM-
AM TOYKKM P CTpoAT ee NpodursibHYO NPOEKUMIO M COBNaAaoLWmi C HEN
caM npodunbHeI cneg P ( Touka P npuHaanexuTt nnockocty Ms, no-
3TOMy ee npodunbHas NpPoOeKUMsi COBMAAET C HEM CaMoil, a ABe ApY-

rMe NPOEKLMU NeXaT Ha ocaX NPoeKumii ).

2(-y)
INs
A ?ﬁENz
P P=P;
Bz} B3
M A2 As N

x(-y) ¢ Y ()
/ o P s

P
B
71,
/AL/IEMl M3
y(-2)
v I i Y, LoV
T T 7
Puc. 24
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YIIpaBJIeHI/le AUCTAHLOUMOHHOTIO 06y‘{eHl/lH W NMOBbIIIEHHU A KBH]II/I(l)I/IKaLLI/II/l

WHxeHepHasi U KOMIbIOTEPHAs rpaduka

Cnepyet 06paTuTb BHMMaHWeE Ha TOT (haKT, YTO rOPU30HTasb-
HbI cnen npsMoit (Touka M) Bceraa 6yaeT HaxoaWTbCS Ha FOPU30H-
TanbHOM npoeKkuun npsiIMOK, GpoHTanbHbIM cnea (Touka N) — Ha
(bpoHTanbHOM NpoekuMn npsiMoi, a NpodunbHbIN cnea (Touka P) — Ha
NpodUIbHON NPOEKLMM NPSIMOM.

3aTeM onpeaensioT, Yepe3 Kakne OKTaHTbl MPOXOAUT NpsMas.
Ha yuyactke oT cnega M ao npodusibHOM NoCKOCTU NpsiMasi HaxoanT-
CS B NEPBOM OKTaHTe (rOpM30HTasIbHasi MPOEKLMS MPSIMOM HUXKE OCK
X, dpoHTanbHas — Bbiwe, X > 0). JleBee cnega M npsimas pacnono-
)KEHa B YETBEPTOM OKTaHTe (06e MpoeKkuMn npsaMoin Huxke ocn X, X >
0). Ha yuactke ot oceit Y u Z no dpoHTansHoro cnega N npsimas
NpoXoauT B MSITOM OKTaHTe (FOpU30HTasbHasi NPOEKLUMS NPSIMO HUXE
ocn X, ppoHTanbHas — Bbiwe , X < 0). W HakoHeu, npaBee crega N
npsiMasi HAXoAMTCSA B LWECTOM OKTaHTe (06e npoekuun Bbiwe ocn X, X
< 0).

2.6. MPUHAONTEXKHOCTb TOYKU NPAMOW NTMHUMN

Ecny Touka NpUHaMJIeXXUT NPSMOi JIMHUMK, TO ee Npo-

€KLMM NieXKaT Ha OAHOMMEHHbIX NPOoeKUUAX NpsamMoii (puc. 25).

K
C;
A
X 0

4 :

C. K

"B1
Puc. 25
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WHxeHepHasi U KOMIbIOTEPHAs rpaduka

TouKka C npuHaanexxut npamoit AB, Tak Kak ee NpoeKuumn nexart
Ha O4HOMMEHHbIX NPOEKLUMAX NPAMOW, TOUKA K He NpuHaanexXuT

npsmolii AB.

2.7. BBAMUMHOE MOJIOXXEHUE ABYX MPAMbIX

[lBe npsiMble B MPOCTPAHCTBE OTHOCUTE/IbHO APYr Apyra Mo-

ryT 6bITb PaCnoioXeHbl Cneayowmm obpasom :
a) npsiMble MOryT 6bITb MapannesbHel Mexay coboi. MpusHak
TaKMX MPSIMbIX Ha YepTexe — UX OAHOMMEHHblE MpOoeKuMn napan-

neneHbl (puc. 26);

A> C;

B D:

Puc. 26
6) npsMble MOryT nepecekaTbcsl. MpU3HaK NepeceKkalolmxcs
MPsIMbIX Ha YepTexe - UX OAHOMMEHHbIE MPOEKLUMMU TAKXKE Nnepeceka-
OTCS, MPUYEM MPOEKUMN TOUKM MepeceyeHust NpsiMbIX NexaTt Ha of-

HOW NnHWMKM cBasu (puc. 27);
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= MHxeHepHasi U KOMIIbIoTepHas rpaduka
A 2
K
D B
X 0
Dl Bl
K
A C
Puc. 27

B) MpsiIMble MOTYT CKpELMBaTbCA B MPOCTpaHCTBe. [pu3Hak
CKPELLMBAIOLLNXCA NPSAMbIX - TOYKU KaXKYLLErocs nepeceyeHnst ofHo-

MMEHHbIX MPOEKUMIA NPSMbIX HE NEXaT Ha OAHOW NIMHUK CBS3M (puC.

28).
B

Pwuc. 28
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Toukn 1 1 2, 3 1 4 Ha3bIBAIOTCA KOHKYPUPYIOLLMMUN TOUKaMW.
Mpn MX NOMOLIM MOXHO OMpeaensiTb BUAMMOCTb 3/1IEMEHTOB M306pa-
aemoro obvema. OctaHoBMMCS Ha 3ToM 6onee noapobHo. [MycTb
Touka 1 npuHagnexuT npsimon AB, Touka 2 - npsamoit CD. Tak kak
(poHTanbHast NpoeKkumMst To4kn 1 Bobile PpOHTANIbHON NMPOEKLUMM TOY-
Kn 2, Touka 1 6nmxe k HabnogaTento v, cneaoBaTesibHO, NpsMas AB
Ha BuAe cBepxy nepekpbiBaeT npamyto CD. JdonyctnM, 4to Touka 3
NpUHaAANEeXuT npsimoin AB, a Touka 4 - npsimoit CD. [opusoHTanbHas
NpoeKUnst TOYKWM 4 pacrnonoxeHa 6nmxke K HabnogaTento , Yem ropwm-
30HTaNbHas NpoeKuMs To4YkM 3 , cnepoBaTesnibHO, Ha (PPOHTaNIbHOM

Buae npsamas CD nepekpbiBaeT npsMyto AB.
2.8. MPOELUNPOBAHME MPAMOIO YITIA

Ecnn aBe npsiMble B NPOCTPAHCTBE NepeceKaloTcs nog nps-
MbIM YrIOM, TO B ObWeM cnydyae ux npoekumMu obpasyloT yron, He
paBHbIi 90°,

Ecnu ke oaHa CTOpoHa MPSIMOro yrna napannenbHa
KaKoM-TM60 NJIOCKOCTU MPOEeKLUUid, TO Ha 3Ty NJIOCKOCTb npsa-
MOM yron npoeumpyeTcsa B HaTypasZibHYI0 BesIMumnHy (puc.29).

D, F
AZ BZ .
90
G 2
X o

B: D: Er

%0° F
A1
Ci
Puc. 29

48



A
tKH¢ YIIpaBJIeHI/le AUCTAHLOUMOHHOTIO 06yLleHl/lH W NMOBbIIIEHHU A KBaJIl/I(l)I/IKaLLI/II/I
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Bonipochbl anst camonpoBepku no TeMe «poeuunpo-

BaHME NPSAMON NIMHUN>.

1. Kak 3aaaTb MOSIOXKEHWE NPSIMOM B MPOCTPAHCTBE M MOCTPOUTb
ee yepTtex?
2. Kakune npsiMble Ha3biBalOTCA MPSIMbIMU OBLLErO MOSIOXKEHMS?

KakoBbl MX MpU3HaKK Ha YepTexe?
3. Kakue npsiMble Ha3blBAlOTCS NPSIMbIMM YACTHOMO MOMOXEHUA?

KakoBbl MX NpU3Haku Ha yepTexe?

4. CKOMbKO NPSIMbIX YaCTHOrO MOsoXeHus Bbl 3HaeTe? Hasosute
nx.
5. B yeM 3aknoyaeTcs MeToa NPSMOYronbHOr0 TPEYrofibHUKa?

Kak onpeaenuTb yros HakfoHa NpsIMOM K MIOCKOCTU NPOeKumin?

6. UTo Ha3blBaeTCs crieaoM NpsiMon NMHUK?

7. CKomnbKO cnefioB B 06LEM CrTyyae MMeET npsmas?

8. CchopmynupyiTe 06LWMIA NPUHLUMI NOCTPOEHMSI CNeaoB npsi-
MOV JTUHUWN.

9. Kak noctpouTb npocunbHbIi cneg npsMoin?

10. Kak ornpenenuTb yepes3 Kakue OKTaHTbl NPOCTPAHCTBa MpOXo-

avT npsimas?

11. HazoBuTe npu3HaK NPUHAANIEXHOCTM TOUYKN NPSAMON JIMHWN.
12. Ha3oBuTe BO3MOXHblE OTHOCUTESIbHBIE MOSIOXKEHUS MPSAMBIX
NNHUIA?

13. Kak onpefenuTb BMOMMOCTb TOYEK Ha 4eprexe?

(MeToA KOHKYPUPYIOLUMX TOYEK).
14. B kakoM cnyyae npsiMOM Yron MpoeunpyeTcst Ha

OAHY M3 NJIOCKOCTEN NPOEKUMIA B HATypanbHYl0 BEMYNHY?
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= WHxeHepHasi U KOMIbIOTEPHAs rpaduka

3agaun ans caMocTosiTeNlbHOM paboTbl MO TEME

«MpoeunpoBaHne NpsiMoMn NINHUK

MpaMmas o6wero nos0XKeHus
1. MocTpounTb YepTex npsaMoit AB no cneayowmM AaHHbIM:

a) A(10;40;20)

B(30;20;50)

6) Touka A NPUHAANEXMUT OCU Z N HAXOAUTCS Ha PacCTOSIHUK
4 cm oT nnockoctu M1, Touka B npuHagnexuTt nnockoctun M1 U Haxo-
anTes Ha pacCTosHUM
5cMorMamn4cm ot s,
MpsiMble 4YaCTHOro NoJIoXKeHust
2. MocTpouTb YepTeX NPSIMOMN:

a) AB|| M, o = 30°, AB = 2 cm, A(10; 5; 15),

6) CD || M3, B = 45°, CD = 1 cm, C (20;30;0),

B) EF || My, y =60°, EF = 30 cm, E (40, 15, 25),

r) KT L My, KT = 2 cm, K(0;20 35).
HaTypanbHas BenMuuHa oTpe3ka NpsiMoii obLiero nosoxeHus
3. Onpenenntb HaTypanbHYHO BEAUYMHY OTpe3Ka AB u yrabl

€ro HaK/IoHa K NJ0CKOCTAM npoeKkunit (pmc.30).
B>

A2

Al\

B:

Puc. 30
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= N

I/IH)KEHepHaH W KOMIIbIOTEpHaA rpa(l)mca

4. Onpegenntb HaTypasbHYIO BeMYMHY OTpe3Ka WU Yrabl

€ro HaK/IoHa K NJ0CKoCTAM npoeKkuuii (puc. 31,3,6,8,r).

C: D:
C
D:
X
0)
’B2=B1
AZEAI

Puc.
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— WHxeHepHasi U KOMIbIOTEPHAs rpaduka

5. Onpepenntb OANHY NOMAHOM, OXapaKTEPU30BATb KaiK-

AOblN y4acToK (puc. 32).

B A

C: D=E:

Cnepbl NpSAMOiA JINHUMU

6. Hantn cneabl M,N npsamoin obLiero nonoxeHus, onpe-

AEeNUTb Yepes Kakue 4eTBepTn OHa npoxoauT (puc 33).

1=
==

=

Puc. 33
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7. MocTponTb YepTex NPAMOM, 3HAA NONOXKEHMe ee cne-

foB. OnucaTb ee NONOXKeHMe B NPOCTpaHcTee (puc. 34).
M

o

°N
Puc. 34
B3anMHoe nosioxeHne npsiMbixX

8. [JaHa npsamas AB n Touka C (puc. 35).
B>

Puc. 35

MNMposecTn yepes Touky C npamyto:

a) napannensHyto AB;
6) nepecekatowyto AB;
B) ckpeLumBatoLytocs ¢ AB.
9. OxapaKTepn30BaTb AaHHblE NPAMbIe, MPUBEAEHHbIE HA

puc.36,a,6,8.
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b D. A E £
o<
F. D
) ) B '
. BB D:
C: Ax D:
D: C=C, C: F2
E:
a) 6) DZ 6)
Puc.36

10. Onpenenntb HaTypanbHY BEAUYMHY PACCTOAHUA OT TOYKM A0

npamoii (puc.37).

F %
o
Aoz OBZ C TFZ
X

A o Fl l|:1
D
By ¢ '

a) 0)
Puc. 37
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WHxeHepHasi U KOMIbIOTEPHAs rpaduka

TecT no Teme «MpoeunpoBaHue NPSMON INHUN»

1. Kak Ha3blBaeTcs npsimas?
z(+y)

B B3
’ @ -npoghunvras npsamasi,
Az As @ -npsamas 06u4@20 NOJIOMHCEHUA,
x () 1 Y (~x)
A1 -¢pponmanvras npsamas,
@ -20PU30HMAIbHO-NPOYUPYVIOUAst NPSIMAs
B1

y(2)
2. Ha kakoM yepTexe npodubHasi NPoeKkumMst NPsiMO NOCTPOEHa HE BEPHO?

@ A2? Aa@Az z As A22 A3 © A28 As
B
y x
B

AP/ r i Wein
IS iE

3. Ha kakoM uyepTexe nokasaHa (ppoHTanbHas npsiMasn?

o =
4
<

A2 A A2
@ B2 A2 @ B2 A1 2 @ B>
X T_T £ X x B2 X
Blw Bll’_"Al B B1 8)
A1 A1 A1

4. Kakasi 13 ToueKk NpuHaanexuT npsimoi AB?
D2_A> @
o K> Touxa C
& @ rowaD
. : F2 Touxa
W A1 . Touxa F
By K1 D1 @ Touxka K
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WHxeHepHasi U KOMIbIOTEPHAs rpaduka

5. Ha kakom yepTexe n3obpaxkeHbl nNepecekatowmecst npsamole?

@ E; Az G @ D: F
E>
X 1

N F1
2
F Bi=B: E Ds
X X
F A D
D: C F

E: D.

KoHTponbHas pabota no temam «[poeumpoBaHme TOUKN»,

«lpoeunpoBaHme NpssMoN NMNHUN

3apaHue

1. MocTponTb YepTex TOUKM MO 3afaHHbIM KoopauHaTaM. Onpe-
JENUTb PACCTOSIHUA OT TOYKM A0 TJIOCKOCTEM U OCel MNpOeKLUM.
OnpenenuTb NoJSIOXKEHNE TOYKU B MPOCTPAHCTBE.

2. HaitTu cneabl npsiMoi, onpenenuTb YEpe3 Kakue YeTBepTU
OHa MpoXoauT.

3. HaliT HaTypanbHy0 BEIMYMHY MPSAMON U YI/bl €8 HaK/IOHa K

MOCKOCTSIM MPOEKLIMA.
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<), VHKeHepHasi U KOMIIbIOTepHast rpaduKa
1 BapuaHT 2. 2
1 A(10;-25;40); G D 4 4
3. X

B(0,;45;-30);

D
C(25;0;0). )
2 BapvaHT
1. A(-40;- 2.
50;-30); 4 s
B(-20;- 4, /
30;0); As\
oo | \ |
45).
o/
> 3 4,
3 BapuaHT
1. A(-20;- 2. P
25;35); D
B(20;- /
40;0); C X
C
€(0;20:0). X : 0\\ 3 AL°—
D:
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WHxeHepHasi U KOMIbIOTEPHAs rpaduka

4 BapuaHT
1. A(- 2.
20;25;-35); T | D A\
B(-
25;30;0); o= @\ poe /
\ P
C(0;40;0). )
5 BapuaHT
1. A(30;- 2. A
25;-60); @ \
B(-40;- [ D
20;0); G?><
C(0;0;- D pZ 1 -
35). pre
6 BapuaHT
1. A(10;- 2.
10;50); G o
B(0;30;-40); 6>< 14544
C(0;0;- D b
50). <
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WHxeHepHasi U KOMIbIOTEPHAs rpaduka

7 BapuaHT
1. A(- 2.
25;35;-20); B]
B(30;- A/
30;0); « A~
C(' o 0 |2
G
50;0;0). X / 3.
a /
8 BapuaHT
1. A(- 2. 4
30;50;-40); ™D
B(_ > & /
20;45;0); X
C(-
30;0:0). 2 5 A /
9 BapuaHT
1. 2. 4
A(25;25;-25); o
B(0;- B"‘B/o
20;40); x P
3. A/
C(0;35;0). )
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= I/IH)KeHepHaH W KOMIIbIOTEpHaA rpa(bmca

10 Bapwu-

aHT 2. 4
1. \

A(25;30;10);

B(45;0-20);

C(0;0;35).
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HH)KEHepHaH W KOMIIbIOTEpHaA rpac])mca

TEMA 3. NMPOELIMPOBAHWME MJIOCKOCTU
3.1. CNOCObBbI 3AAAHNSA MNTOCKOCTU HA HEPTEXE

MonoxxeHne MAOCKOCTU Ha 4epTexe MOXeT 6bITb 3agaHo

(pnc.38):
OBZ oCZ B
Ao ’
? >
Az I
X 0xX
R
Ai° = A\ Cl
| B, B
a) 6)
B, D2 C; B>
A Q/ A %
X 0 X T/ 0
C:
Ax & B
D, D:
A1
B) )
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B> 2(-y)
oz
As G Olm Ol
X 0
Olx Qly
x(-y) 5 Y(-x)
Al Cl
Olma
Oly
B y(2)
A) e)
Puc. 38

a) TpeMs TOYKaMM, He NexalumMMmn Ha ogHol npsimoi (puc. 38,a); 6)

NpsIMOI N TOYKOW, HE NexaLlen Ha aTol npaMoli (puc. 38,6); B) ABy-
Ms napannenbHbiMu NpsMbiMK (puc. 38,B); ) AByMS nepecekaoLm-

Muca npsmbiMu (puc. 38,r); o) nnockon durypoi (puc. 38,a); €) cne-

Aamm (pnc.38,e, 39).
Cnepn NJOCKOCTU — 3TO JIMHUA NMepeceyeHusl NMJI0CKo-
CTM 0. C NJIOCKOCTbIO NPOEKLIUNA.

Ha puc. 39 nokasaHbl HarnsgHoe usobpaxenue (puc.39,a)

NA0CKOCTU a. 1 ee vepTex (puc 39,6):
z

112 z(-y)
o oz
Ol
Ol o Olrs
Ol
Olx (X,y
(04 X 5 Y
o o
Ol
Olr:
T Oly Oly
1 (€3]
y T
a) 6)
Puc. 39

62



TKudp

YIIpaBJIeHI/le AUCTAHLOUMOHHOTIO 06y‘{eHl/lH W NMOBbIIIEHHU A KBaJll/l(l)l/lKaLLl/ll/l
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—all , al2 , afl3 — ropusoHTanbHbI , PPOHTANbHBIA U
NpodubHbLIA cneapl NIOCKOCTU a.
—aX, aY , oaZ — TOYKM cxoaa Cneaos.

3.2. NNIOCKOCTb OBLLEIO MNMOJIOXXEHUS

B 3aBMCMMOCTM OT pacrofIOXKEHUSI OTHOCUTENBbHO MIIOCKOCTEMN
MPOEKLMI MIOCKOCTU MOTYT BbiTb 06LLEr0 MOMOXEHUS M YaCTHOTO.

MnockocTb 0bLiero nosoXKeHmst — 3TO0  MIOCKOCTb, HE MeprneH-
OVIKYTISIPHAst HX OAHOW MJIOCKOCTM NPOEKLUM.

Mpu3HaK TakoM MOCKOCTU Ha 4yepTexe: a) B cinydvae, Koraa
NJOCKOCTb 3adaHa cnejamun, — ee cneapl He napannesnbHbl 0CSM Mpo-
eKkuuii; 6) B Cslyyae 3a[aHust MNOCKOCTU MHBIM CMoco6oM — HU OfiHa
NPOEKUNA MNTIOCKOCTU HE BbIPOXAAETCA B JIMHULO. anMepOM MJ0OCKO-
CTn 06LI.|,€FO NONOXEHUA MOryT CNy>XWTb MJIOCKOCTH, |/|306pa>|<eHHb|e
Ha puc. 38 u 39.

3.3. NMJIOCKOCTN YACTHOI'O MNMOJIOXKEHUS

IM10CKOCTU YaCTHOTO MONIOXKEHUS — 3TO MJIOCKOCTU, NepreH-
ANKYNAPHbIE OAHOM UMK ABYM MJIOCKOCTAM MPOEKLNIA.

MepBas rpynna MOCKOCTEN YacTHOrO MOJIOXKEHUS: MIOCKO-
CTW, NepneHaVKYNSpHbIE OAHOW MNIOCKOCTU MPOEKUMIA, - NMPOELMpYHo-
LMe MNNOCKOCTU.

OpU30HTaNbHO-NPOELMpYOLWAs NIOCKOCTb — 3TO  MIOCKOCTb,
neprneHanKynsipHasl K rOpPU3OHTaNbHOM MIOCKOCTM NpoeKuMin (puc.
40,a,6,8).
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Ha uepTexe ropusoHTanbHO-NpoeLMpytowen MnnockocTh ee
(poHTanNbHbLIN Cnes pacrnofioXeH neprneHankynspHo ocu OX, npo-
UNbHBIN — neprnenankynspHo ocn QY, a ropu3oHTasbHbIA cneg 06-
pasyeT c ocsaMn OX 1 QY yrnbl, paBHbIE YriiaM HakK/IOHa 3TOMN NIOCKO-
CTW K (DPOHTaNbHOM B U NPOdUBLHOM ¥ NAOCKOCTSIM NpoeKuuiA. Mopu-
30HTaNbHbLIN CNes TakoW NIOCKOCTM obnaaaeT cobupaTesibHbIM CBOM-
CTBOM, T.€. FOPU30HTasIbHbIE MPOEKLMN BCEX TOYEK, NMpUHAZNexaLlmx
MOCKOCTU o , HAXOASATCA Ha ee ropu3oHTanbHOM cneae anl.

®poHTanbHO-NpoeumMpyoLlas naockoCTb — 3TO  MJIOCKOCTb,
nepneHaukynspHas K  (pOHTanbHOM  MIOCKOCTM  MPOeKuMi

(puc.41,a,6,8).
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Ha uepTtexe ¢poHTanbHO-NPOELMpPYIOLLE MOCKOCTU ee ro-
PV30HTasbHbIA Cren neprneHankynspeH ock OX, npodunbHbIA cnen —
nepreHavMkynapeH ocv OZ. ®poHTanbHbIV cned o6pasyeTt ¢ ocblo OX
Yron o, PaBHbIN Yriy Hak/OHA TakKoW MOCKOCTU K rOPU30HTasIbHOM
N/IOCKOCTU MPOEKLMIA, a C ocblo OZ — yron vy, paBHbIN Yry HAKIOHa
JaHHOM MJIOCKOCTU K MPOMUIIBHOW MIOCKOCTM Npoekuuid. Mpu 3ToM
(bpoHTanbHbIN cnes hpoHTaNbHO-NPOELIMPYIOLLEN MIOCKOCT 0bnaaa-
€T cobupaTesibHbIM CBOWCTBOM: (DPOHTasIbHbIE MPOEKLUMM BCEX TOYEK,
NMpUHaANeXalinmx TakoW MSIOCKOCTM, HAXoAsTCA Ha ee (hpPOHTasIbHOM
cnepe.

MpodunbHO-Npoeumpytolas MIOCKOCTb — 3TO  MJIOCKOCT,
nepneHauKynspHas K nNpocunbHOW MNAOCKOCTM Mpoekumin  (puc.
42,a,6,B).
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a) 6) B)
Puc. 42

FOpV30HTasbHbIM M (PPOHTaNbHBLIA Creabl Takol MIOCKOCTU
nepneHanKynspHbl COOTBETCTBEHHO ocsiM OX u QY. [MpodunbHblii
cnen obpasyeT C yKasaHHbIMM OCSMU YIMibl o U 3, paBHble yriam
HaKNOHa paccMaTpMBaEeMOWN MNIOCKOCTU K TOPU3OHTanbHOW U (POH-
TanbHOM MJIOCKOCTSIM MPOEKUMI. Y TakoW NIOCKOCTM cobupaTenbHbIM
CBOMCTBOM 06MafaeT npoduibHLIN cnes — NpoduibHbIE  NPOEKLUK
BCEX TOYeK, MpUHaANexalimx 3Toh MIOCKOCTH, HaxoasTcs Ha ee npo-
$unbHOM cnege.
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BTopasi rpynna niockocTel YacTHOrO MOSIOXKEHUSI — MJIOCKO-
CTM YPOBHSI MM NJIOCKOCTM ABOMHOMO NpoeunpoBaHus. K HUM OTHO-
CATCS MJIOCKOCTM, MNEPNEHANKYNAPHbIE ABYM MJIOCKOCTSM MPOEKUMI
WK, YTO PaBHOCWNbHO, MapanfefibHble TPETbeN MIOCKOCTM MpOoek-
UniA. PaccMoTpuM nx noapobHee.

Fopr30HTasIbHasl MIOCKOCTb YPOBHSI — 3TO MJIOCKOCTb, Nep-
NeHAVKYNsipHast GPOHTaNbHOM M NPOdUILHONM NMIOCKOCTSIM MPOEKLMI
M TEM CaMbiM NapasfienbHas roOpU30OHTaNbHOM MIOCKOCTM MPOeKUMi
(pnc.43,a,6).

Fopu3oHTanbHas MIOCKOCTb YPOBHS HE MMEET FopU30oHTaslb-
HOro cnena, T.K. napannenbHa nnockoctu M1. ®poHTanbHbLIM U Mpo-
unbHbIN ee cneabl napannensHbl ocsiM OX 1 OY u obnagatot cobu-
paTefibHbIMU CBOMCTBaMM, NMOCKOMbKY MO OTHOLWEHMIO K M2 n M3 gaH-
Hasi N/IOCKOCTb SIBSIETCS MPOELMPYHOLLEN.

I
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®poHTanbHas NIOCKOCTb YPOBHS — 3TO  MIOCKOCTb, NepreH-
OVKYNSIPHAs K FOPU30HTaNIbHOM M NPOdUABbHON NIOCKOCTSIM MPOEKLMI
W napannenbHast hpoHTaNIbHOM MIOCKOCTU Npoekumnin (puc. 44,a,6).
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®poHTanbHas NOCKOCTb YPOBHA He WMeeT (pOHTasIbHOro
cnefa, T.K. OHA MapannenbHas nnockoctu 2. TOpu3OHTanNbHbIN U
NpoUNbHBIN cnefibl Takol MI0CKOCTU napannenbHbl ocsim OX u 0Z
COOTBETCTBEHHO. ITW cneabl 06nafaloT cobupaTenbHbIMU CBONCTBA-
MW, T.K. MO OTHOLWEHMIO K nnockoctsM M1 n M3 dpoHTanbHas nnioc-
KOCTb YPOBHS! SIB/ISIETCS NPOELMPYIOLLEN.

MpodwrnbHas NAOCKOCTb YPOBHS — 3TO MJIOCKOCTb, NepneHan-
KynsipHa K ropu30oHTanbHOM U pOHTaNbHOM MAOCKOCTSM MPOEKUUA U
napannensHa npodunbHON NIOCKOCTM npoekunii (puc. 45,a,6).
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MpodurnbHas NAOCKOCTb YPOBHS He MMeeT NpoduIbHOro cre-
[a, @ ee ropu30HTasbHbIN M hpPOHTaNbHLIN cneabl obnaaatT cobupa-
TEe/IbHbIM CBOMCTBOM M Ha YEPTEXE PacrosioXKeHbl MapasiiesibHo ocu
OX.

3.4. TOYKA U MPAMASA B MJIOCKOCTU

3.4.1. MNpsiMas obLero NonoXxeHus B MNJI0CKOCTM obuiero

MOJTIOXEHUA

Ha puc. 46,a n3obpaxkeHbl NAOCKOCTb 06LIEero nosoXeHus o,
3aQaHHas creaamu, 1 nexxaulast B Heli npsiMast 06LIero NonoXeHusl.

Mpsimasi BMECTE C NJIOCKOCTLIO o, MepecekaeT MAOCKOCTU Npo-
ekumin M1 1 M2. Toukn nepeceyeHust NPsIMO C NIIOCKOCTAMU MpPOekK-
UM — 310 cnedbl NpsamMoit M U N , @ IMHUM NepeceyeHunst NIoCKOCTH
o C MJIOCKOCTAMM MPOEKUM — 3T0  cneabl nnockoctu alll un all2,
CnepoBaTtenbHO, €CiM MpsaMas NpUHAANEXUT MIOCKOCTU, €e cneabl
nexaT Ha OAHOMMEHHBIX cneaax naockocT. CnpoeumpoBaB ToYkM M
U N U COEANHMB NX OAHOMMEHHbBIE NMPOEKLMM, MOMYYaOT YepTex npsi-
MO OBLLEro MOSIOXEHUS, NeXallend B MIOCKOCTU 0BLUEro MOSIOXKEHUS
(pnc.46,6).
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3.4.2. lNpsiMble YaCTHOro MNOJIOXKEHUS B MIOCKOCTAX obLye-

ro NMOJ1I0XKEHUA

K Hambonee 4acto MCnosb3yemMbiM MPSIMbIM YACTHOrO MOJO-
XKEHUS, NeXxawmM B pasfnYHbIX MIOCKOCTAX, OTHOCATCS FOpPU30OHTaM
n bpoHTanu. PaccMOTpUM KX NOCIEA0BATENBHO.

MpsiMas, NpuHagnexawas MaockoCTU o M napannenbHas ro-
PV30HTANIbHOM MNJIOCKOCTU MPOEKUMIM, HasblBAaeTCA TOPU3OHTaNbIO
NAOCKOCTH a.

Ha puc. 47, a, 6 n3obpaxkeHbl MNI0CKOCTb 0bLlero nonoxeHus
o U ee ropusoHTasnb NP.

a) 6)
Puc. 47
FOpU30HTanNb MMeeT POHTaNbHbIN cnea N 1 NPodunbHbIii P,

KOTOpbIE NnexaT Ha OAHOMMEHHBIX criefax MaocKoCTU. Tak kak npsamas
NP napannenbHa naockoctu M1, ropusoHTanbHOro Crefa y Hee HeT,
(poHTanbHas 1 npodunbHas ee npoekuun napannensHsl ocam OX u
OY cooTBeTCcTBEHHO. [Opu30HTaNbHas Mpoekunst ropusoHTanu NP
BCerga napansenbHa FOpu30HTasIbHOMY Crieay MOCKOCTM, KOTOPOi
OHa NPUHAANEXMWT.
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Ha puc. 48,a,6 nsobpaxkeHa NaoCKOCTb O6LLErO MOMOXKEHUS C
ee cpoHTanbio MP.
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MpaMas, npuHagnexawas niaocKoCTM o W napanfenbHas
(bpOHTanbHOW MAOCKOCTU NPOEKUMIA, Ha3blBaeTCsl (hPOHTAsIbIO NIOCKO-
CT" a.

®poHTanb He UMeET PPOHTANbHOMO cneda, Y Hee ecTb TOMbKO
rOpU30HTasbHLIN cneg M v npodunbHeli P. MpaMas MP napannensHa
nnockoctu M2 , cnegoBaTeNibHO, ee ropu3oHTanbHas U nNpodubHas
npoekuun napannensHbl ocsaM OX n OZ cooTBeTCTBEHHO. PpOHTasb-
Has npoekums poHTanu Bcerga napannensHa (poHTanbLHOMY cneay
MOCKOCTU, KOTOPOM OHa NMPUHAANIEXMT.

3.4.3.JIMHMNSA HanbonbLLero HakoHa M0CKOCTU

MnockocT 0o6LEero MOSIOXKEHUS — 3TO  MJIOCKOCTWU, He nep-
NEHAVKYNSIPHbIE HU OAHOW M3 MJIOCKOCTEN MPOEKLMiA, T.€. 3HAYEeHUs
YITIOB Hak/IOHa TakWX MJIOCKOCTEM K MJIOCKOCTSM MPOEKUUiA MoryT
6bITb pasnMYHbIMKU, HO He KpaTHbiMM 90°. [ns onpefeneHuns yrios
HaKJIOHa KakKoW-TMb0 NIOCKOCTU K TON UM MHOM MIOCKOCTU MPOEKLIMM
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CNY>aT JIMHUN HanboNbLIEro HaK/IoHa MI0CKOCTU.

JIMHMAMKX HanBONbILEr0 HAKMNOHA MJIOCKOCTU o K MJIOCKOCTSM
npoekumi M1, M2, M3 Ha3bIBAOTCA MNpsAMbIE, NEXALIME B HEN U Nep-
NeHANKYNAPHbIE COOTBETCTBEHHO K FOPU30OHTANsAM, (DpOHTansM uam
NpodUNbHbIM NPSMbIM.

Mpumep 3.1. MNnockocTb obulero nonoXxeHus o 3agaHa cne-
namu. TpebyeTcs onpeaennTb Yron HakoHa AaHHOM NIOCKOCTM K ro-
PV30HTAJIbHOM NIOCKOCTY Mpoekuuid M1 (puc. 49).

a) 6)
Puc. 49
[ns onpeaeneHvs yrna HakIoOHA MJIOCKOCTU o K MIOCKOCTM
npoekumi M1 cnegyeT NpoBeCTU NIMHWUIO HaMBOMbLLEro HAKMOHa Moc-

KOCTU o, K FOPU30HTasIbHOW MIOCKOCTU NPOEKUMIA. 3Ta JIMHUS AO/KHA
6bITb MEPNEHAMKYNAPHON K FOPU3OHTaNM MOCKOCTM o, @ CleaoBa-
TeNbHO, YYMTbiBash NPasuio NpoeUnpoBaHNS NPAMOro yrna, ropusoH-
TanbHas NPOEKUMs NIMHUM Hambonbliero HakaoHa K njockoctu M1
[O/MKHa OblTb NEprneHANKYNSIPHA K FOPU30HTA/IbHOM MPOEeKUMM Fopu-
30HTaNM MNAOCKOCTU o. B CBOKO o4vepeab, ropuM3OHTasNbHas Mpoekuns
rOpU30HTanu MAOCKOCTU o NapanfienibHa ropu3oHTasbHOMY cneay
nnockoctu alll. Taknum obpasoM, Ans Toro 4Tobbl Ha YepTexe Npose-
CTW B MNIOCKOCTU o IMHUIO ee Hambonblero HakmoHa K M1, cnegyet
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npoBecTn nobylo NpsMyto, NPUHAANEXaLLy NIOCKOCTU o, FOPU30H-
TanbHas NpPOEKUMst KOTOpON ByAeT nepneHAMKYsipHa FOpWU30oHTaslb-
HOMY Cnefly 3alaHHOV MNocKoCTW. B Halwem cnydae npsiMas MN npu-
HagneXxuT o U nepneHamkynsipHa olll (puc. 56, a, 6). Wcnonb3ys
NpaBuo MPsSIMOYrofIbHOro TPEYrofbHMKA, ONPEAENsOT HaTypanbHYLo
BE/TMYMHY OTpe3Ka nNpsiMoii MN. Yron Mexay HaTypasibHOV BETMYMHON
npsimon MN 1 ee ropusoHTanbHOW npoekumern MIN1 1 eCcTb MCKOMbIN
Yrofl HaK/IoHa MIOCKOCTM o K FOPU3OHTaNbHOM MOCKOCTM NPOEKLNIA.

Mpumep 3.2. M10CKOCTb 0OBLWErO MONOXEHUS 3agaHa Tpe-
yronbHMkoM ABC. TpebyeTcsa onpenenuTb Yrosl Hak/loHa 3agaHHOoW
NJIOCKOCTU K (hPOHTAJIbHOM MIOCKOCTU Npoekuuii (puc.50).

Puc. 50
Mpsimas Hanbonbliero HakoHa niockoctn ABC K NiOCKOCTM
M2 370 npaMas, npuHaanexawas ABC 1 nepneHavkynsipHas K @poH-
Tann 3TOM MAOCKOCTW, APYrMMK CNOBaMU MexAay NpsiMon Hanbonblue-
ro HakJIoHa MJIOCKOCTM U (DPOHTaNbIO AOSHKEH ObITh NPSIMON Yrof.
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MpaBuao NpoeuMpoBaHns MpsSMOro yraa rnacut: ecnu ogHa
M3 CTOPOH TaKOro yrnia napannenbHa Kakon-nnmbo nnockocTh, TO Ha
3Ty NJIOCKOCTb Yros NMPOEUMPYETCS B CBOWM HaTypasibHbI pasMep, T.€.
90°. OgHa M3 CTOpPOH Hallero npsiMoro yrna -poHTanb, cleaoBa-
TENbHO, Ha (PPOHTANbHYIO MIOCKOCTb MPOEKUMA 3TOT MPSAMOW Yrof
cnpoeunpyetcs 6e3 uckaxkeHusl. Takmm obpa3oMm, ppoHTanbHas nNpo-
€eKUMs NMMHMKM Hambonbluero HaknoHa nnockoctn ABC k M2 6yaet nep-
neHaMKynspHa K pOHTaNbHOW MPOoeKUMM hpOHTaNM AaHHOW MIOCKO-
CcTn.

Wtak, ans TOro u4Ttobbl MOCTPOUTL JIMHUIO Haubonbluero
HakoHa nnockoct ABC K T2, BHauane npoBoasT pOHTab NoCKo-
ctn ABC (npsamast CD), a 3aTeM n06ylo Npsamyto, NpUHaAnexallyto
[aHHOM MNOCKOCTM U MepreHANKYISIPHYO K (DPOHTaNbHON NpoeKuun
ee dpoHTanu. B gaHHOM cnyyae — 310 npsmas BK (puc. 50). Ee
(poHTanbHas npoekuns B2K2 nepneHankynsipHa K poHTasbHOM
npoekumn ¢poHTann nnockoctn ABC. [opu3oHTanbHas Mpoekums
3TOM Npsimon — B1K1.

Tenepb OCTanocb ornpeaenuTb Yron HaknoHa nvHum BK Kk
nnockoctu MN2. ns 3Toro BOCNOMb3yemMcs NpaBuaoM MpsiMOYrofibHOro
TpeyrosibHWKa W ONpeaesiM UCKOMbIN Yros, a 3a0AHO W HaTypasbHYIo
BENMYMHY OTpe3ka npsimoin BK — BOK2.

3.4.4. MNprHaaNeXHOCTb TOYKN U NPSIMOW MAIOCKOCTU

JTiobas Touka NpUHAANEXUT NIOCKOCTU, EC/IN OHa MpUHaane-
XKUT NPSIMONA, Nnexkallei B 3TOM NIIOCKOCTH.

MpsiMmasi NIPUHAANEXUT MSIOCKOCTU, EC/IM UMEET C Hell, KakK MU-
HUMYM, ABe 06LLMX TOYKM.

Mcnonb3oBaHne 3TUX ABYX MOMIOXEHUA ANSl PELUEHUS] KOH-
KPETHbIX 3a/1la4 PacCCMOTPEHO Ha NpuMepax.

Mpumep 3.3. NOCKOCTb OOLLEr0 MOSIOXEHUS 3ajaHa Tpe-
yronsHukoM ABC. Touka E npuHagnexuT nnockoctn ABC 1 faHa cso-
ell ropusoHTanbHoW npoekumen E1. TpebyeTcs HaTu ee (ppoHTaNb-
Hyt0 npoekunto E2 (puc. 51).
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C

B>

Puc. 51
Tak Kak no ycnoBuio 3agayuv Touka E npuvHaanexuT niocko-
ct1 ABC, yepes3 Hee MOXHO NPoBeCTN MpsAMYLO, KOTopasl Takxke byaeT

npuHaanexatb nnockoctv ABC M MMeTb C Hel, Kak MUHUMYM, ABe
obWwmx Touku. Mpyu 3TOM, ecnm Touka MPUHAAIEXUT MPSAMOW, TO ee
MPOEKLMN NeXaT Ha COOTBETCTBYIOLLUMX NpoeKkumsx npsMoi. Cneaosa-
TENbHO, MOXHO NMPOBECTU FOPU30OHTAsIbHYIO MPOEKLMIO TaKoW NMpPsiIMOi
yepes AaHHYI0 ropu3oHTaNbHYIO Npoekumio Toukn E1, Ho caenaTb 370
HYXXHO TakK, 4Tobbl MONYyYUTb BO3MOXHOCTb 3adMKCMpoBaTb ABe TOY-
KK, obLne Ang AaHHOW MNOCKOCTU M NpoBOAMMOM NpsiMoin. B aaHHOM
cNyyae TakMMy 0BLWMMK NSt MAOCKOCTM M MPSAMON TOUYKAMU SIBAISIOTCS
ToukM A 1 1. Tak Kak ropuM3oHTasnbHaa Npoekuns Toukn E nexuT Ha
NPOAO/MKEHUN FOPU3OHTANbHON NpoekuMn npsimoii Al, TO o4YeBMAHO,
4yTO (DpoHTanbHas npoekums E2 byaeT HaxoaMTbCA Ha NPOAOIKEHMM
(bpoHTaNbHOM NPOEKUMN YKa3aHHOM NpsIMOM.

Mpumep 3.4. MnockocTb obLlero NonoXKeHns 3agaHa ABYMS
napannensHoiMu NpaMeiMu AB 1 CE. Touka K npuvHagnexuT niocko-
ctn ABCE, 3apaHa cBoel hpoHTaNbHOM npoekumnen. TpebyeTca HanTu
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rOpPM30HTaNbHYLO npoekumto Toukn K (puc. 52).

£

Puc. 52

Touka K npuHagnexuT nnockoct ABCE, noaToMy uepe3 Hee
MOXHO MPOBECTU npsiMylo, KOTopas Takke OyaeT npuHaanexaTtb
nnockoctn ABCE 1 MMeTb C Hel Kak MUHUMYM [Be OBLUMX TOYKU. Tou-
ka K paHa cBoeit poHTanbHOW MpoeKkuuen, cnegoBaTenbHO, 4yepes
Hee MOXHO MPOBECTU TOMbKO (DPOHTANbHYH MPOEKUMIO Takoh npsi-
Mol. OB603HauMM DpoHTaNbHbIE MPOEKUMN OBLWMX ANs MpsSIMOM U
NAOCKOCTU ToYeK - 12 1 22, Toukn 1 1 2 nexaTt Ha 3afaHHbIX MPSAMbIX
AB 1 CE coOTBETCTBEHHO. [nsi TOro Ytobbl HAMTWU FOPU3OHTAsIbHYIO
npoekumio Toukn K, HeobxoanuMo MOCTpOUTb FOPU30HTAsIbHYIO MPOEK-
umio npsimoi 1-2, koTopoi Touka K npuHaanexuT (Mo NOCTPOEHUID).
lopu3oHTanbHas npoekums Todkn K1 HaxoauTcs Ha Mpoao/mKeHUn
ropusoHTanbHOM Npoekuun npsmoit 1121.
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Bonpockl 4nsa caMOKOHTpons rno teme «lpoeunposaHue

MIOCKOCTU»

1. Kakue cnocobbl 3aaaHus nnockocTeit Bol 3HaeTe?

2. Kak 0b6o3HaualoT cneapl NnockocTn?

3. HazoBuTe BO3MOXHbLIE MOJIOXKEHUS TMIOCKOCTU OTHO-
CUTENBbHO MNJIOCKOCTEN NMPOEKLMIA.

4, YTO Takoe npoeumpyrowme nnockoctn? Kakue otnu-
YMTENbHbIE NPU3HAKWN Ha YepTexxe OHW UMetoT?

5. YTO Takoe nnockoCcTn ypoBHA? Kakne oTanunTenbHble
NPU3HAKN Ha YepTeXe OHN UMEIOT?

6. Kak noctpouTb MpsiMylo, MNPUHAANEXaLLyr MI0CKo-
ctn?

7. YUTo Ha3biBaeTcs (PpOHTANbIO U rOPU3OHTANbIO MOC-
KOCTWN?

8. YTO Ha3blBaeTCd SIMHMAMM Hambonbluero HakIoHa K
NJIOCKOCTSIM MPOEKLMIA? YTO OHW NOKa3biBaloT?

9. HazoBuTe ycnoBue NpuHaANEXXHOCTU NPSIMON MSIOCKO-
cTU.

10. HasoBuTe ycnoBue MpuHAANEXHOCTU TOYKM MSI0CKO-
cTw.

11. CdopMynupyiTe 06LMIA NPUHLMN MOCTPOEHNS HeAo-

CTatoLlen NPoeKLUMM TOUKM, NPUHAANEXALLEN NTOCKOCTH.
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3aaaun Ans caMocTosiTeNlbHOM paboTbl Mo Teme «Ipoeun-
pOBaHMeE NIOCKOCTH»

MnockocTn o6Lwero n YacTHOro NOJI0XKeHus

1.MocTpouTb HemoCTalolWMe NPOEKUUM MoCKocTel  (puc.
53,3,6,).

N
1
=

B, Bs

Cg / g\ Gs

16
A> As A

x () 5 yex) X o
Al
Ci
y (-2)
B
y (-2)
a) 6)
Puc. 53
2.MocTpouTb HegocTaloWMe Mpoekuun naockocten (puc.
54,3,6,8,r,0):

a) (AB||CD) L M1;
6) (CD||EF) 1 M2;
B) a L MN1;

r) (KLP) L Ni;
4)p L Nn2.
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B: C> L
Po’ BTC:
K
x A D: Olx Bx
1 Fi
E
Ol
D
a) 6) B) r) A)
Puc. 54

MpsaMasa obuero noso)KeHust B MNJIOCKOCTHU obLiero no-
NOXKeHus
3. B nnockoctax ABC (puc. 55,a) n o (puc. 55,6) nposectu
nobyto NpsiMylo  O6LLEr0 MOMOXEHUS, MpUHAANEXalllylo 3aJaHHOM
NIOCKOCTH.
B (05,3

A
C2 Olx

Az

(lm

B

Puc. 55
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4. MNnockocTb o 3aaaHa cnedamu (puc. 56). 3agaiiTe ykasaH-
HYIO MJTOCKOCTb:
a) napannenbHbIMU NPSIMbIMU;
6) nepecekaloLWUMNUCS NPAMbIMU.

(0.0

Ol
Puc. 56

MpsiMble 4YaCTHOro NOJIOXKEeHUS B NJIOCKOCTU o6wero nonoxe-
HusA

5. Mposectn ropusoHTanb nnockocteit ABC (puc.57,a) 1 o
(pnc.57,6), otcTosiwyto oT naockoctu M1 Ha 2cMm.

Ao

Oln2

C:
Olx

Ci o
B]_ 7%

a) 6)
Puc. 57
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6. MpoBectn ¢poHTanb nnockocter ABC (puc.58,a) n B
(pnc.58,6), otcTosiuyto ot M2 Ha 5 cmM.

Br

B>
A-> A C>
Ax
Cl BTCI
B:
a) 6)

Puc. 58
7. MpoBecTu ropnsoHTanb MIOCKOCTU 7y, OTCTOSALLYIO OT MocC-

Bx

kocTu M1 Ha 2cM, 1 dpoHTanb, OTCTOSILLYIO OT nockocTn M2 Ha 4 cm
(pnc.59).

Y2

X

Y

Puc. 59
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8. OnpepennTb yron Hak/oHa MAOCKOCTM o K niockoctn 1

(pnc.60).
(0.7
(0,1
Puc. 60
9. OnpegenuTb yron HaknoHa naockoctn ABC k nnockoctu M2
(puc. 61).
A>
B>
C2
|
o A
C:
B:
Puc. 61
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MprHaaNeXXHOCTb TOUKU U NPAMOIA NJIOCKOCTH

10. HaltTu HepocTaolwme NPoeKUUrM ToUeK, NMpUHaANexallmx
3afaHHbIM niockocTaMm (puc. 62).

& °F1 az, 62 A2 o](1
a // Cova B,
E . X A
w 1 .D»
N \Bl
o) oF: G g

a) C:
D.
° B>
oS Cc:Z oB, Ay oSt
D AJV&
Ci ° B, 4
2) 0)
Oln
o Sl Bﬂz BW; Cz
x °F ’
* x By By
° A4, g \ﬂ
B, ° B o g bm
e) O, 1) 3)
Puc. 62
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I/IH)KEHepHaH W KOMIIbIOTEpHaA rpa(l)mca

HaliT HepocTalowme NpoeKkLMU TOYeK MpUHaANexalmx 3a-
J@HHbIM NJIOCKOCTSIM YacTHOro nosnoxeHus (puc. 63).

Ol
D Oln2 o K
Olx
¥ g x
Ol °oB1
Ol oCI
0,
. a) B, )
K:
AZ
CZ Bz BZO
D2 X }Bx
x
o S: B D.
// K: °
Ax C ﬁﬁ;
6
/ B: J
°F.
S,
A D,
X
/Cl
B
As '
0)

Puc. 63
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TecT no TeMe «[lpoeunpoBaHue NIOCKOCTU»

1. Kak Ha3blBaeTCs NNOCKOCTb, 3aflaHHas Ha vepTexe?
z(-y)
A As
B Bs

@ -20pUBOHMANbHASL;
@—qprHmaﬂbHO-npoeuupywaﬂ;
X () —— Sy -0bue2o nonoNceN s,
Cr @ -npogunvHo-npoeyupywas;
Bi|
y(-2)

2. Ha kakoM uepTexe nokasaHa (POHTANbHO-
npoeunpyroLas N/I0CKOCTb?

@ C @ (&) @ C
B
B: G ’ B, B
A A N Ay
x x x x
VR B A B G Alo\o-\g
v }131 G B
G C A

3. Kak Ha3sbiBaeTcsa npsiMas MN npuHaanexawas nnoc-
KOCTW 3alaHHOM ABYMSI NapannenbHbiMK npsaMbiMn AB n CD?
Az

C.
M: N: ’ @ - 20pU30HMAND;
B:" D, @ - ppoumans
X
D, - npounvHas npamas,
B N: C: @ - JTUHUA Hau60/lbW€20 HAKJIOHA
M A1
4, Kakas n3 To4yek nexuT Ha niockoctu ABC?
2
K B> @
4 M - mouka D;
L. D: - mouka K;
N T D:
Al _ .
] 2, e mouxa M,
K 1
i - mouka L
1
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5. Ha kakoM yepTexe OAHa M3 CTOPOH TpeyrosibHUKa
ABNSETCS IMHUEN HaMbONbLLEro HaKMoHa K naockocTu M1?

@ N @ @ Az B: © A

c \
A AZ ) BQ
; B: A2 B CZ. * G
X X x
aCi C Ci B
A
B: A B

A

Ax
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I/IH)KeHepHaH W KOMIIbIOTEpHaA rpa(l)mca

KoHTponbHas paboTta no teme «[lpoeumpo-

BaHWE MIOCKOCTUN>

3apaHue [laHa NIocKoCTb M OfIHA M3 MPOEKUWI npuHaaie-
XKalux en Toyek, HeobxoAMMO MOCTPOMTb HeAOCTaloLMe NpPOoeKumm

TOYeK.
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BapuaHT 4
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BapuaHT 5
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BapuaHT 8
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3.5. B3AMMHOE MOJTOXEHME MPAMbIX 1 NIOCKOCTEN

3.5.1. MNapannenbHOCTb NPSAIMON N NTOCKOCTY

MpsaMasa napannesnbHa MJIOCKOCTU, €C/IM OHA nNapan-
nenbHa no6oi NpsAMoi, NpUHaanexalyen 3Tol NJI0CKOCTH.

CnepoBatenbHO, Anst Toro 4tobbl Yepes Kakyl-nnbo Touky A
(He npyHaanexallyto 3a1laHHOM MIOCKOCTM o) MPOBECTU NPAMYIO, Na-
pannenbHylo MAOCKOCTM o, HeobXxoaMMO cHavana npoBecTu nbyto
NpsIMyt0, NeXallyto B 3a4aHHOM MJIOCKOCTM, @ 3aTeM 4epe3 Touky A
NPOBECTM NPAMYIO, MapannesibHy0 TOM, YTO MPUHAANEXMT 3alaHHOM
nnockoctu a (puc. 64,a,6).

B B>
N=N, O
G
4 N
A
M
o A
a) 6)
Puc. 64

3.5.2. NapannenbHOCTb NMIOCKOCTEN

Ecnu aBe nepecekarowmecs NpsiMble OAHON MIOCKOCTM Napan-
NeNbHbI ABYM NepeceKalowmmcst NpsiMbIM APYroi MN0CKOCTHU, TO Takue
NIOCKOCTV NapannenbHbl Mexay cobor (puc. 65,a,6).
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a) 6)
Puc. 65

13 3TOro mpaBuna cneayeT, YTO eCnu MNNOCKOCTM napasnnenb-
Hbl B NMPOCTPAHCTBE, TO MX OJIHOMMEHHbIE Criefbl Tak e napannenb-
Hbl, T.K. Cleflbl MNOCKOCTM MOXHO paccMaTpuBaTh Kak rnepecekaroLm-
ecs npsMble. To ectb, ecm o || B, To a1l| M1, n o2/ pM2. Ha puc.
65 nokasaHbl NpUMepbl NapasnenbHbIX MI0CKOCTEN.

YunTbIBasA, YTO rOPU3OHTaNbHAs MPOEKLMS FOPU3OHTaNM Ma-
pannenbHa ropu3oHTanbHOMY Ciefly NNIOCKOCTH, a (hpOHTanbHas npo-
eKkuMs PPOHTanNM napannenbHa (POHTANbHOMY CRelly,  MOXHO
yTBEpPXAaTb, UTO y NapaniefbHbIX NI0CKOCTEN ropu3oHTanM 1 hpoH-
Tanu COOTBETCTBEHHO NapannenbHbl Mexay coboi, ecnn ol |B, To
MMrel | FOMR, v ®Ndol | GO (puc. 66).




TKudo

YUpaBAeHMe AUCTAHLOUMOHHOTIO 06y‘{eHl/lH W NMOBbIIIEHHU A KBaJIl/I(l)I/IKaLLI/II/l

WHxeHepHasi U KOMIbIOTEPHAs rpaduka

MpumMep3.5. Yepes Touky E NnpoBecT NNOCKOCTb o cnejamm,
napannenbHyto nnockoctn ABC (puc. 67).

B Olm
2 d)ﬂd)
& \ E: o1

onr 1 C
=

2g

X Olx

~1a 1
Af

Puc. 67

Tak kak nnockoctv ABC M o AO/MKHbI ObITb NapannesnbHbl
Mexay cobol, TO U UX FOPU30HTaNM U (DPOHTaNM TakxXe A0MKHbI BbITb
napannenbHbl. No3ToMy, CHayana NpPoBOASAT ropu3oHTaNb U PPOHTasb
3aAaHHol nnockoctu ABC. 3aTeM uyepe3 Touky E mpoBoasT ropv3oH-
Tanb 6yaywen nnockoctv o. MosyyatoT PpoHTaNbHbIA Cles ropusoH-
Tanu Touky N=N2. Ecnm npsaMas npuHaanexuT naockocTu, To ee cne-
[bl NeXaT Ha OAHOMMEHHbIX cnegax nnockoctn. CnegosaTenbHO, Ye-
pe3 Touky N=N2 MOXHO NpOBECTVM (PPOHTaNbHbIA Cnes NIOCKOCTU
all2, KoTopblit ByaeT napanneneH MpoHTaNbHOW Npoekuun dpoHTanu
nnockoctn ABC (y napannenbHblX MaockocTen hpoHTanu napannenb-
Hbl). Mpy 3TOM Ha ocn OX NONyYaloT TOUKY CXOA4A CefoB oX. Tak Kak
nnockoct ABC 1 o AO/MKHbI BbITb NapannenbHbl Mexay coboit, To u
UX FOPU30HTaNM Takke AOMKHbl 6bITb nNapannenbHbl. Tenepb ocTa-
NOCb MPOBECTU Yepe3 HaAeHHYI0 TOYKY CXOAa CiefloB rOpU30HTasb-
HbIi Cnea MIOCKOCTU o, KOTOPbIM MpoMAeT napannienbHO ropu3oH-
TanbHOM NPOEKLMMN FrOPU30HTANN.
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3.5.3. lNepecekatowmnecs naockocTn

Ecnu nnockocT He nmapansenibHbl, TO OHW MepecekaloTcst Mo
NpsIMOM IMHUW, AN MOCTPOEHUS! KOTOPOW [OCTAaTOYHO HalTu [Be
TOYKWM, NPUHaANEXalime OAHOBPEMEHHO 06evM NnockocTaMm. B cny-
Yyae, Korga MOCKOCTM 3afaHbl crnefamu, TakuMy OBLMMKU TOYKaMm
MOryT OblTb TOYKWM MEpPECEYEHNsT OAHOMMEHHBIX cnefoB. Mpumep ne-
peceyeHus  MJOCKOCTEM  O6WEero  MONMOXEHWsl  Moka3aH  Ha
puc. 68.

a) 6)
Puc. 68

PaccMoTpuM Tenepb Criyyai nepeceyeHns niockocTn obLiero
MOSIOXXEHUSI oo U TOPU3OHTAsNbHOM MIOCKOCTU YpoBHS B (puc.69,a,6).
JIMHNS nepeceyeHns — 3TO NNHKS, NpUHaANexalas ogHOBPEMEHHO
06eMM MNOCKOCTSAM, TO €CTb M MJIOCKOCTU o, M niockoctu B. Ho pas
OHa NMPUHAANEXWUT rOPU3OHTANbHOM NIOCKOCTU B, 3HAUMT OHA napan-
nenbHa nnockoctv M1. A npsmasi, npyHagnexallas MaockocTn o U
napannesnibHas ropu3oHTasIbHOW MIOCKOCTU NPOEKUMI, eCTb FOpPU30H-
Tanb MIOCKOCTU o. CnefoBaTeNlbHO, NIMHUS MepeceyeHns B AaHHOM
Cflyyae — 3TO TOPM30HTaNb MJIOCKOCTM o, MMetowast (PpoHTaNbHbINM
cnefl B TOUYKe nepecedeHmnst GpoHTasbHbIX CNeAoB MIOCKOCTEN o U B.

92



A
tKH¢ YIIpaBJIeHI/le AUCTAHLOUMOHHOTIO 06yLleHl/lH W NMOBbIIIEHHU A KBaJIl/I(l)I/IKaLLI/II/I

WHxeHepHasi U KOMIbIOTEPHAs rpaduka

T2

(04
Br. N=N: DI

ax Nl

3
S

Otm
a) 6)

Puc 69
MpvMep NOCTPOEHUSI NIMHWUM MEepeceYeHnst NOCKOCTM obLiero
MOSIOXXEHUS,, 3afiaHHON TpeyrofibHUKoM ABC, W TOpW30HTasbHO-
MpOoELMpYIOLLEN MIOCKOCTU B NpeacTaBieH Ha puc. 70,a,6.

B, Br
1.
e
X B,

Al Cl

17 12
B B,
a) 6)
Puc. 70

FOpY30HTasbHYIO NMPOEKLMIO SIMHWUWN NepeceyeHmnst NIoCcKoCTeN
ABC v B HaliT1 AOCTaTOYHO MPOCTO, T.K. OHa, Byayum obuien ans obe-
WX MOCKOCTEN, HaXOAMTCS Ha FOPU3OHTANbHOM Criefie MOCKOCTU f,
KOTOpbI 06n1adaeT cobupaTtenbHbIM CBOMCTBOM. OTMEUAOT NpOeKLMK
ABYX 6a30BblXx TOYEK Ha NMHUWM MepeceyeHus nnockocten ACB u B
(11 n 21). 3aTeM HaxoasaT Ux MPOHTaNbHbIE NpoeKuMn 12 n 22, KoTo-
pble COEANHSIIOT NPSIMOM M NOMyYaloT (PPOHTANbHYIO MPOEKLMIO IMHWK
nepeceyeHns nnockoct ABC obLiero nonoXeHust U ropusoHTanbHO-
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MpoeLmpytoLLei NIockocTy .

Hepeaku cnydaun, korga Tpebyercs NOCTpoUTb JIMHUIO nepe-
CeYeHMs NNOCKOCTEN, cnefbl KOTOPbIX HE MepecekaroTcs Ha none yep-
Texka. PaccMoTpyM Nopaaok pelleHns noaobHoi 3agaum (puc. 71).

[aHbl ABE NIOCKOCTM OBLLIErO MOMOXEHUS o U B, PpoHTasb-
Hble Cnefibl KOTOPbIX HE MepecekaloTcs Ha none yepTexa. Tpebyertcs
MOCTPOUTb JIMHUIO NMEPECceYEHMUs NIOCKOCTEN a. U .

(08, Bﬂ?z
yr. Na !_Kz NB-
Olx NOLl N1 BX 0

Puc. 71
[ns NocTpoeHust MIMHUK NepeceyeHnst ABYX NIOCKOCTeN Heob-
XOAMMO HaWTu aBe Touku, obwme ans obemx nnockoctein. OaHy w3
3TWX TOYeEK JIErko HalTu cpasy - 3TO Touka M nepeceyeHusi rOpuU30H-
TanbHbIX cnegos alll v BM1. Ans HaxoXAaeHWst BTOPOW 0BLLEN TOUKM

BBOASIT BCMOMOraTeSIbHyl0 TOPU30HTaNbHYIO MAOCKOCTb YPOBHS ¢ M
CTPOSIT IMHUM NEpeceYeHnst BCNOMOraTesibHOW MNOCKOCTM C KaXzom
U3 3afaHHbIX. JIMHWS nepeceyeHnst NAOCKOCTEN o U ¥ - 3TO FOPU30H-
Tanb MAOCKOCTU o C DPOHTAsNbHLIM CcneoM Na. JIMHUSA NepeceyeHms
NIOCKOCTEN B U y - 3TO FOPU30OHTasb NIOCKOCTU B C PPOHTANbHbLIM
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cnegoM NB. Obe 3TM NMHMKM nepeceyeHns nepecekarnTcs B Touke K,
T.e Touka K npuHagnexuT naockocTsM o, B 1 y. N10ckocTb y - BCMO-
MoraTtenbHas. CnegoBaTenbHO, Touka K sBnseTcs BTopol obLien Tou-
KOWM Anst 3afaHHbIX naockocter o M B. CoeanHUB OAHOMMEHHbIE MpPO-
ekunn Todek M u K, nonyyatoT NpoeKkumMn MCKOMOMN JIMHWUK Mnepeceye-
HWSI NIOCKOCTEN o, 1 P.
3.5.4. MNepeceyeHne nNpssMoON 1 NIOCKOCTU

Ecnn npsiMasi He NEXMT B MJIOCKOCTM M He napassesibHa e,
TO OHa NEepPECEKAET MNJIOCKOCTb M UMEET C Hel OfIHY OBLLYHO TOUKY.

MycTb 3agaHbl NAOCKOCTb O6LWEro MOMOXEHUs o M npsiMas
obwero nonoxeHust AB. Tpebyetca onpegenutb Touky K nepecedye-
HUS npsiMoit AB C MNOCKOCTbIO o. lMopsaaok pelleHust 3agay Takoro
TUMA CleayoLnii;

3akntovaoT npsmyio AB BO BCnomoraTesibHy naockocTb y (
KaK nNpaBwiio, BCroMoraTesbHas MI0CKOCTb — NpoeumpytoLas).

CTpoST NNHUIO NEpPeceYeHns 3aaaHHOM MIOCKOCTU o U BCTO-
MoraTesibHOM 7.

OnpepensoT MckoMyto TOYky K Ha nepeceyeHuM 3afaHHOM
npsimon AB 1 NOCTPOEHHON IMHWUMN NepeceyeHnst MNOCKOCTEN a U v.

MoapobHee paccMOTPUM 3TOT MaTepuan Ha npuMepax.

Mpumep 3.6. MnockocTb 06LEro NONOXeHN o 3aJaHa cneaa-
Mu. TpebyeTcs HanTu Touky K nepeceyeHns npsamoint AB ¢ NnocCKOCTbIO
o (puc.72,a,6).
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pr, s

a) 6)
Puc. 72

3akno4valoT npsMyto AB BO BCNoMoraTesibHYyt0, rOpu30oHTas b-
HO MPOELMPYIOLWYIO MAOCKOCTb . FOPM3OHTasbHbINM Cried Takol nJioc-
KOCTM obnagaeT cobupaTesibHbiM CBOMCTBOM. A Tak Kak MAOCKOCTb P
npoxoauT Yepe3 npsmyto AB, To A1B1 nexut Ha ee ropusoHTanbHOM
cnepe BM1. ®poHTanbHbIN cnef NiIoCKoCTU B — NepreHanKyISIpeEH ocu
OX.

CTposiIT NIMHUIO NepeceyeHuns niockocTen o U B. lMnockoctu
3afaHbl cnegamu, cnegoBaTenbHo, 06WMMK ToukamMu, Heo6XxoanMbIMM
[ANS NOCTPOEHUS UX JIMHUU MepeceyveHunst, MoryT ObiTb TOUKKM nepece-
YeHUs1 OAHOMMEHHBIX CriefoB — Todka N (TOouka nepeceyeHnst PpoH-
TasbHbIX CNefoB MNOCKOCTEN o U B) U Touka M (Touka nmepeceyeHust
rOPU30HTaNbHbIX CNeAoB YKa3aHHbIX MIOCKOCTEN). MpoeunpyroT 3Tu
TOYKWN U COEAUHSAIOT UX OAHOUMEHHbIE NpoeKkunn. MonyyaroT ropu3oH-
TanbHyto MIN1 un dpoHTanbHy0 M2N2 nNpoekuun IMHUN NepeceveHus
NI0CKOCTEN o U P.

®poHTanbHYO MPOEKLMIO TOUKM MNepeceyeHus npsimoin AB ¢
MOCKOCTbIO o HAXOASAT Ha nepecedyeHun hpoHTaNbHOM NPOeKUMK Mo-
CTPOEHHOM NWHUM MepeceyeHnst NIOCKOCTeN U (POHTanbHOW Mpoek-
UMM 3agaHHoli npsimoit A2B2 — 3710 K2. MopusoHTanbHas npoekums
TOYKM K HaxoaMTCs Ha ropu3oHTaNbHOM Npoekuun npsiMoii AB.
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Mpumep 3.7. MnockoCcTb 06LWEr0 MOMOXEHWUS 3agaHa Tpe-
yronibHMkoM ABC. TpebyeTcsi HaWiTU TOUKY MepeceyeHust MiocKoCTU
ABC v npsiMoii obuiero nonoxexus EP (puc. 73).

Puc. 73
3aknoyalT npsaMyto EP Bo  dpOHTanbHO-NpOELMpYHOLLYIO
MIOCKOCTb o. MPOHTasbHLIN Cneq MAockocTM o obnagaet cobupa-

TeNbHbIM CBOWCTBOM, @ TakK Kak 3Ta M/IOCKOCTb A0/MKHA MponTU Yepe3
npaMyto EP, cpoHTanbHas npoekumst npsaMon E2P2 6yaeT HaxoauTbCs
Ha cdpoHTanbHOM crieae ofl2. FopU30HTanbHLIN Cnes MNOCKOCTU o —
nepneHankynsapeH ocu OX.

CTposiT NMHUIO nepeceyeHnss 3adaHHoM nnockoct ABC wu
BCMOMOraTeNlbHOM o. JIMHMSI NepecevyeHnst N0CKOCTen — 3To npsiMas,
npvHaanexaias ogHOBpPeMeHHO 06enM naocKocTsaM. MnockocTb o —
(bpoHTanbHO-Npoeunpytowas, crefoBaTenbHO, (pOHTaNbHAs Mpoek-
UMs JIMHUM TiepecevyeHunst MJIOCKOCTEN COBMadaeT C (POHTasbHbLIM
cneaom niockoctTn a. OTMevatoT poHTanbHble NpoeKkuun Todek 12 n
22, NpuHaanexawmx NMHUK nepeceveHmns. HaxoasaT X ropusoHTasnb-
Hble npoekumn 11 n 21, COeauHMB KX MNOAY4YalOT FOPU30HTASIbHYIO
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MPOEKLMIO NIMHWUM nepecedeHns nnockocten ABC u a.

Bce Toukn npsimoit 1-2 npuHaanexat nnockoctn ABC 1 nnoc-
KOCTU o, @ TOYKA NepeceyeHmnsi ropuM3oHTasIbHbIX MPOEKLUMI 3TOW Npsi-
Mol 1121 n 3apaHHol npsiMoit E1P1 npuHaanexuT eule v npsiMoit EP.
CnepoBatenbHo, K1 — 3T0 ropu3oHTanbHas Npoekums TOUYKK nepece-
yeHus npsimoi EP n nnockoctn ABC. Tenepb onpeaenstoT hpoHTasb-
HYIO MPOEeKUMIO HalNAEHHOW TOYKM nepecedeHust K2, oHa HaxoauTcs
Ha (bpOHTasbHOM NpoeKkUmmn npsiMon E2P2.

3.5.5. MNepnenanKynsapHOCTb NPSMON U MIOCKOCTY

YacTHbIM Crly4aeM MpsiMOM, Nepecekatoweics C MA0CKOCTbIO,
ABNSAETCA NEPNEHANKYNSP K MIIOCKOCTH.

Mpsimasi nepneHanKynspHa K NaoCcKOCTU, €Clv OHa nepneHau-
KynsipHa K ABYM MepeceKalowmnMcs npsiMbiM, JIEXALMM B 3TOM MJIOC-
KOCTMW.

B kauecTBe Takux MpsIMbIX MOrYT ObITb MCMONb30BaHbI Ntobble
ABe, MpUHaZANeXxalwme MAOCKOCTU MpsIMble, HO MpU pelleHun 3aaad
yaobHee Mosb30BaThbCs MPAMbIMU YaCTHOrO MOJSIOXKEHUS, @ MMEHHO,
ropusoHTansa MM u ¢poHTansMu. [encTBUTENbHO, eCiM Kakasi-nMbo
npsiMmasi NepreHanKynsapHa K ropusoHTanuM, TO ropuM3oHTaslbHash npo-
eKuusl Takon NpsMoli ByaeT nepneHavKynsipHa ropu30oHTasbHONM Npo-
€KUM ropu3oHTanM (NpaBuno MpOELMpOBaHNS MPSIMOro yria: ecniu
OflHa M3 CTOPOH MPSIMOrO yrfa napannenbHa Kakor-nmMbo MIoCKoCTy
MpOoEeKLUMi1, TO Ha 3Ty MMOCKOCTb NPSIMOM Yron MpOeLMpyeTcs B CBOWA
HaTypanbHbIii pa3Mep), a C1eAoBaTeNIbHO, U K FOPU30HTa/IbHOMY Crle-
[y NNockocTu. Ecnn ke mpowv3sonbHasi npsiMasi neprneHavKynspHa K
(poHTann Kakom-nMbo MIOCKOCTM, TO (hPOHTasbHAsh NPOEKUMS 3TOM
npsiMmon 6yaeT nepneHAnKynsipHa K (ppoHTanbHON Npoekumnn hpoHTa-
nm (NpaBuIO MPOELMpPOBaHNA MpPSMOrO Yyrna) W, Kak cneacrsue, K
(poHTansHOMyY crieqy nnockoctun (puc.74,a,6).

Takum 06pa3oM, MOXHO YTBEpXAaTb, YTO ecnv npsiMas nep-
NeHAUKYNSIpHA K MIOCKOCTU, TO €e rOpu3OHTanbHas NMpoekuusl nep-
NeHAUKYSIpHA K FOPU30HTANIbHOM NPOEKUMU FOPU30HTAIN WK TOpU-
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30HTaNIbHOMY C/iefly MOCKOCTM, @ (PPOHTasIbHas NMPOEKUMS NeprneHam-
KyNnsipHa K (POHTaNbHOM MpoekumMn (poHTann mnu poHTanbHOMY

cneay MiockoCTu.
A->

11

a) 6)
Puc. 74

PaccMOTpyM MpuMepbl, CBA3aHHbIE C MOCTPOEHWEM NeprneHan-
KyNsipOB K MJIOCKOCTW.

MpumMep 3.8. MnockocTb 06LWEro NONOXKEHUS o 3ajaHa cne-
famu. Touka A He MpuHAANEXUT MNAOCKOCTU a. TpebyeTca onpege-
JUTb pacCcTosiHne OT TOYKM A 10 nnockoctn o (puc. 75).

[nsa Toro, 4Tobbl OonpeaenuTb paccTosiHMe OT TOYKM A0 NocC-
KOCTU HeobxoAMMO M3 TOYKM A OMyCTUTb MepneHavKynsap Ha nnoc-
KOCTb o, HAWTM TOUKY MepeceyeHnst 3Toro neprneHavKkynspa ¢ niocko-
CTbIO o M 3aTeM onpeaenuTb HaTypasibHyl0 BEMWYMHY HalAeHHOro
paccTosiHNSA OT TOYKM A0 MJIOCKOCTMU.

MnockocTb o 3agaHa cnefaMu. 3HaunT, ons Toro, 4Tobbl ony-
CTUTb NEepNeHaMKYNsSp U3 TOYKM A Ha MAOCKOCTb o, CneayeT u3 ropu-
30HTaNbHOW NpoeKuMn ToukM Al MpoBecTV NpsiMyl0 NeprneHanKynsp-
HO rOpU3OHTanbHOMY criefly NAockocTn alll (3To — ropu3oHTanbHas
npoekuusl nepneHavKynspa, OrMyLeHHOro M3 Touka A Ha MOCKOCTb
a), @ U3 (poHTanbHOW NpoeKUMn TOYKM A2 MPOBECTM MpsMYI0 nep-
neHavKynspHo dpoHTanbHOMY cneay nnockoctn all2 (3To — poH-
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TanbHasi MPOEKUMUs MNeprneHAMKYNspa, OMYLIEHHOrO M3 TOYKM A Ha
NA0CKOCTb o).

X

Puc. 75
B pesynbTaTe nNpoBEAEHHbLIX OMepaunii yCTaHaB/IMBAETCS
HanpaBfeHne, No KOTOPOMY MOXHO OMNpeAenuTb KpaTyalllee paccTo-
SIHWE OT TOYKM A0 niockocTM. OAHAKO He U3BECTHO, rAe OMnyLUEeHHbIN
U3 TOYKM A NeprneHanKynsap nepeceveTcs C MIOCKOCTbO o, T.e. Heob-

XOAMMO pellnTb 3aady O MepecevyeHnn NpsIMON C MNOCKOCTbo. [ns
onpefeneHns TOYKM NnepeceyeHuns Hallero nepreHamKkynsipa ¢ 3agaH-
HOW NIOCKOCTBIO o, €r0 3aK/o4aloT BO BCMOMOraTeNbHylo (DpoHTasb-
HO-NPOELMPYIOLLYIO NIOCKOCTb B U CTPOSAT IMHUIKO NepeceyeHns nioc-
KOCTEM o U B. 3aTeM Ha MepeceyeHnn rOpU3OHTasIbHbIX MPOEKLIMIA
MOCTPOEHHON JIMHWMWN MepecevyeHnst MIOCKOCTEN U MnepneHAuKynspa
HaxoAsiT ropU30oHTaNbHYO Npoekumnto K1 ToUkM nepeceyeHus nepneH-
AVKYNsipa, OMyLWEHHOro U3 TOYKM A , C MAOCKOCTBIO o PpoHTasbHast
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npoekunst K2 Toukn nepeceyveHust nepneHamkynspa C naoCKOCTbIO o
HaxoaMTCs Ha (PPOHTaNIbHON MPOEKUMM neprnenavkynsipa. TakuMm o6-
pa3oM, MoNy4atoT NPOEKUMM OTpe3Kka, paBHOro PacCTOSHUIO OT TOUKK
A p0 3aflaHHOW NIOCKOCTU a.

NCTUHHYIO BEIMUMHY pacCTOSIHUS MeXAay TOYKOM A M MIoCKo-
CTbl0 o OMpeaenstoT, MOMb3ysCb MPaBUIOM MPSMOYrONbHOro Tpe-
YrofibHUKa.

Mpumep 3.9. M10cKOCTb 0O6LWErO MOMOXEHUS 3agaHa Tpe-
yronbHukoM ABC. Touka S He npuHagnexut naockoctu ABC. Tpeby-
eTCs OnpeaenuTb pacCcTosiHue oT Touku S Ao nnockoctn ABC (puc.
76).

Puc. 76
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MnockocTb 3agjaHa He cnegaMu, CnefoBaTenbHO, AN TOro,
4yTO6bl U3 TOUKM S ONYCTUTbL MEpPNeHAMKYNSP Ha MJIOCKOCTb, BHavane
HeobxoamMmo npoBecTu B nockoctn ABC ropvsoHTanb M (poHTasb.
3aTeM M3 rOpv30HTaNIbHOM MPOeKUMM TOoukM S1 MpoBOAAT MpsSMYLO
NepreHanKYNAPHO K FOPU3OHTaNbHON MPOEKLMU FOPU3OHTaNKU, a 13
(DpoHTanbHOW NPOeKUMM TOoukM S2 - npsIMyl0  MepreHANKYNSpHO
(bpoHTanbHOM npoekumMn (poHTanu. B pesynbTaTe nonyyaloT ropu-
30HTA/bHYI0 UM (PPOHTANbHYIO MPOEKLMM MPSIMOM, MOXOAsLWEN Yepes
TOYKY S ¥ nepneHanKysipHon K nnockoctu ABC.

[Ans HaxoxaeHust ToUkn K — ToUkM nepeceyeHmnst 3Toi NpsiMoi
C 3aAaHHON NNOCcKOCTbio ABC 3aK/IouYaloT YKasaHHyl0 MNpsiMylo BO
BCNOMOraTesibHYy0 (pOHTasIbHO-MPOELMPYIOLLYIO MIOCKOCTb o, CTPOST
NNHMIO nepecedenns nnockoctelt ABC U o; Ha NepeceyeHnn ropmsoH-
TalNbHbIX MPOEKLMI MOCTPOEHHONM JIMHUWN MEPECEUYEHNS NNIOCKOCTEN U
nepneHanKynsipa, OnyLeHHOro U3 TOYKM S, HaXoAAT FOPU30HTaNbHYHO
npoekumito Toukn K. @poHTanbHas npoekumss Toukn K nexuT Ha
(bpoHTanbHOM NPOEKUMM NePreHANKYNSPa.

OTpe3ok SK paBeH pacCTOSHUMIO OT TOYKM S A0 MSIOCKOCTU
ABC. HaTypanbHylO Be/IMUYMHY 3TOrO0 PacCTOSAHWS OnpeaenyM no npa-
BW/TY MPSIMOYTrONbHOMO TpeyrosibHUKa.

Mpumep 3.10. OpoHTanbHO-Npoeumpyowas MnAoCKOCTb o
3adaHa cnefaMu. Touka A He NPUHAANEXMUT MIOCKOCTU o. TpebyeTcs
HaWTV paccTosiHWe OT TOYKM A 10 3aAaHHON nnockocTu (puc. 77).
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Olx

K A

(XJEl
Puc. 77

PaccTrosiHMe oT ToukM A [0 MAOCKOCTU o PaBHO ANIMHE nep-
NeHAUKYsipa, OMYLUEHHOro M3 TOYKM A Ha YKasaHHYK MiockocTb (
A1K1 | olll, A2K2 1 al2). Touyka K — 3T0 TO4YKa nepeceyveHus nep-
NeHAUKYNsipa C MAOCKOCTbIO o, T.K. ee (ppoHTanbHasi npoekums K2
HaXoAMTCS Ha nepeceyeHnn (pPOHTANIbHOM MPOEKLMM NePrneHANKYs-
pa n bpoHTaNbLHOro cneja 3afjaHHoOM NIOCKOCTM, MOCNeaHui xe ob-
nagaer cobupaTtenbHbiM cBoWcTBOM ( o L M2). UcTuHaa BennumHa
paccTosiHMS OT TOYKM A O MAOCKOCTU o paBHa ASiMHe (hpOHTaNbHOM
npoekumn otpeska AK, T.K. OH pacnosioXXeH napannenbHO GpoHTanb-
HOM MIOCKOCTU NPOEKLINNA.
3.5.6. MNepneHanKynsapHOCTb NIOCKOCTEN

[lBe NNOCKOCTU B3aMMHO NEeprneHAUKYNspHbl, €CiM ofHa M3
HUX NPOXOAUT Yepe3 MNpsiMyto, NEPNEHANKYNSIPHYIO K APYron niocKo-
cTu.

PaccMOTpMM MOCTpoeHWe B3anMHO NepneHANKYNSpHbIX Mioc-
KOCTEl Ha cneayrowmx npumMepax.
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Mpumep 3.11. [nockocTb 06WEro MNOMNOXEeHMs o 3ajaHa
cnegamn. Touka A He MpUHAANEXWUT MIOCKOCTU o. TpebyeTtcs yepes
TOYKY A MPOBECTM MIOCKOCTb [, NEPNEHANKYNSAPHYIO 3a4aHHOW Moc-
koctu o (puc. 78).

M= M:

Puc. 78
Ans Toro utobbl NMpoBecT yepe3 TOUKy A NIOCKOCTb, nep-
NeHAVKYNSIPHYIO 3alaHHOW, BHauyane HeobXoAMMO Yepe3 3Ty TOYKY
npoBecT MpsiMyto, KoTopasi Obina 6bl nepneHauKynsipHa 3aJaHHOW
nnockoctn o. C 3TOM Uenblo U3 (PPOHTaNbHON MpoeKkumMn Touku A2

MPOBOAST MPAMYI0 NEPREeHANKYNSPHO K (DpOHTanbHOMY crefy 3afaH-
HOW nnockocT all2 , a U3 ropuM3oHTasNbHON Npoekuun Touku Al npsi-
MY MeprneHamKynspHo K alll, T.e. nofyyatoT ABe NPOEKLUUM NpsiMON,
nepneHanKyNspHOA K 3aflaHHOW MIOCKOCTU o U MpoXoAsiler yepes
TOuUKy A.

3aTeM HaxoasT crefbl 3TOM MPSIMOA — FOPU30HTasbHbIN M 1
(bpoHTanbHbIN N.
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Ha cnegytoweM stane yepes noCTPOeHHY npsMyto MN npo-
BOAAT MOCKOCTb B, yunTbiBash TOT hakT, 4TO ecnv npsiMasi npuHag-
NEXWUT MOCKOCTM, TO ee cfedbl IeXaT Ha OAHOMMEHHBIX crefax
NaockocTn. TOYKy Cxofa cneaosB BX BblOMpAOT MPOM3BOMLHO, T.K.
MOCKOCTEN MPOXOAALMX Yepe3 MpsIMyl0 MOXET OblTb MHOXECTBO.
Takum 06pa3oM, ropu3oHTasbHbIN cneg niockocti BM1 npongeT ye-
pe3 TouKy cxofa CnefioB BX W FOpW3OHTasbHbIA crneq npsaMor M, a
(bpoHTanbHbIN cneg nnockocTu B2 - yepes BX U POHTAsNbHLIN Cneg
N MpOCTPOEHHOW HAMW MPSIMOMA.

MpumMep 3.12. Yepe3s Touky A TpeyronbHuka ABC (Ni0cKoCTb
obLLero nonoXeHust) NMPoOBECTU CnefaMy MJIOCKOCTb o NEepneHAMKY-
NnApHO k ctopoHe BC (puc. 79).

(XTD
A

Puc. 79
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Yepes TouKy A NpoBOAST rOPU30HTa b ByayLLEeN NIOCKOCTY o.
Tak kak npsimas BC gomkHa 6biTb MeprneHAnKynsipHa MIOCKOCTU «,
ropu30HTanbHas NPOEKUMs rOPU3OHTaNM NIOCKOCTU o — MeprneHau-
kynspHa B1C1. OnpenensitoT ¢poHTanbHbI cneg N NMOCTPOEHHON ro-
PU30HTaNMN.

®poHTanbHbIA cned MIockocTh ofl2 NponaeT Yepes HanaeH-
HYt0 TOYKy N nepneHamkynsapHo Kk B2C2 (ecnu npsimasi nepneHamky-
NsipHa Kakon-nnbo NIOCKOCTW, €e NPOEKUMM NEPNEHANKYNSPHbI K 0A-
HOMMEHHBIM cfiefaM 3Tol niockocTn). Ha nepeceveHnn oll2 ¢ ocblo
npoekumin OX nonyyaloT TOUKY Cxofa CNedoB oX, 4Yepe3 KOTOpyHo
MPOBOASIT FOPU30OHTasNbHBLIM Cried UCKOMOW nnockocT alll napan-
NEeNbHO ropuU3oHTaNbHOM NpoeKLuun ropusoHTan AIN1.
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Bonpocbl Ans caMOKOHTposns no TemMe «B3avMHOe Moso-
XXEHME NPSMbIX M MIIOCKOCTEN»

1. HasoBuTe BO3MOXHbIE OTHOCUTESIbHBIE MOSIOXKEHUS
NPsIMO U MNOCKOCTU M UX OTIMUMTENbHBIE MPU3HAKM Ha YepTexe.

2. Ha yeM OCHOBaHO MOCTPOEHME MPAMOW JIMHWUM, KOTO-
pasi 4o/MKHa 6bITb NapannenbHa HEKOTOPOK MIOCKOCTU?

3. Kak nocTpouTb TOUKY MepeceyeHust NpsiMon U nnioc-
KOCTWN?

4, Kak onpegenntb <«BUAMMOCTb» MNpU MepeceveHuu
NpsSIMOM C MIOCKOCTbIO?

5. HasoBuTe BO3MOXHbIE OTHOCUTESIbHBIE MOSIOXKEHUS

ABYX NJIOCKOCTEMN.

6. KakoB npusHak napannenbHOCTU ABYX MIOCKOCTEN?

7. Kak pacnonaratoTcsd OAHOMMEHHble cneabl AByX Na-
pannenbHbiX Mexzay cobol NIocKocTen?

8. Kak nocTpouTb NIMHWUIO NEPECEYEHUS TNIOCKOCTEN?

9. KakoBo ycnoBue nepneHaMKynsapHOCTM NpsMOA U
naocKocTn?

10. Kak onpenenuTb paccTosiHMe OT TOYKM A0 MI0CKOCTH?

11. Kak nocTpouTb N/I0CKOCTb MepneHAMKYNSpHYIO K AaH-
HOW NpsMon?

12. Kak noctpouTtb B3avMHO MeprneHAnKYNsipHble Mniocko-

ctn?
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3apauv ans CaMOCTOSITENTbHON paboTsl

Nno TeMe «B3anMHOe NoNoXXeHME NPAMbIX U MTOCKOCTEN»

1. Yepes Touky S npoBecTU NI0CKOCTb, NapanienbHyro naoc-
koctu o (puc. 80).

@(mz
/ o >
x o
\o
%ﬁn

S

Puc. 80
2. Yepe3s Touky D npoBecTu NAOCKOCTb, MapasnnenbHyo nioc-
koctn ABC (puc. 81).

B>
D
) C:
N
D:
B:
Puc. 81

3. Yepe3 Touky A nposectv npodwnbHylo MpsiMylo, Mapan-
NenbHY0 AaHHOW nockoctu (puc. 82).
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Ol
A> y

Ol
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O(,m
Puc. 82
4, I'IOCTDOMTb JIMHUIO NnepeceYveHnd I'IHOCKOCTeﬁ (pMC. 83)
Olr,,
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Puc. 83
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5.HaliT Touky nepecevyeHuns npsiMmoit u nnockoctu (puc. 84).
D:

B>
4 Ol
B
A2 G
X o X E. X
Ar
B
C
Olm D%Q B: '
)5 Ex /
49 9 Y
Puc. 84

6. W3 TOuKM S BOCCTaHOBWTbL NeprneHanKynsap Ha nnockocty ABC
n o (puc. 85,3,6).

A
SZ aTCZ
BZ <82
(@)
Olx
X X
C
) Bl Sl
S aﬂh
Ax
a) 6)
Puc. 85
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Onpenenutb paccTosiHue oT Todku P go nnockoctert o u ABC
(puc. 86,a,6).

PZ AZ
§ aTEz
P
‘4 B:
C
X OLX/
Cl o Pl \
NS ™
B
(lm
A
a) 6)
Puc. 86

8.Yepes Touky S npuHaanexallyto 3afaHHOM MIOCKOCTU Npo-
BECTV M/IOCKOCTb NepneHanKynspHyto e (puc. 87,a,6).

C
1. o
SZ/>° BZ S
A>
X Ol
C \ S
G,m
St >°Bl
4 Loy 6)
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TecT no TeMe «B3anMHOE MOMOXEHUE MPAMbIX U MTOCKO-
cTen»

1. Ha kakoM 4epTe)xe HeBepHO HalieHa Touka O nepecede-
HUsA npsMoi AB c nutockocTbio 3?7

@ Br:) 4o @ Br:) 45 A2 pr B2 @ pr. B2

B2
O: @2 o
S f
B LB . Bx
D% 01 B1 B1 B
Or
T / O g Ax BTU

@ @ b, o (@ P b0

Olr o o O™
B w B o » \
Olm: 02
Ol 37: B
Olm: 1 Bm

y (2)
3. B xakoMm ciydae npaMasa MN napasienbHa MJI0CKO-
ctu ABC?

@ Mo @ gy o
>B, B. B>
M- A 4
f M M-
X X N
) B, A’W& AJW&
b G N M:& ¢,

4. Ha kakoM 4epTexe NpaBUJIbHO HalJleHa JUMHUSA MN
nepecedyeHUs

njiockocteu  u o?
@ Ol pr M A No @B“ M. O @ B"] Olr:
M Olx

Bx N P Olx B Olx ¥ ﬁx N2 Olx . Rx

N: 2
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1,
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5. Ha kakoMm 4epTexe u3obpaxeHa npsmas AB L
NJIOCKOCTUN o?

@ @A2 o BT“A @ AR F

o 2

A2=B2 B yz B2 D,
O T O PBx B,
* B T B . § i
Dt §
N S Bi ‘gl'
A1 A N
A T C:

TEMA 4. CrOCOBbl MPEOBPA3OBAHUSA TM/IOCKOCTEWN
NPOEKLIN

B HauepTaTenbHOM reoMeTpuM MpU PELLEHUN MHOTUX METPU-
YECKUX M MO3ULMOHHBIX 33Jay BO3HMKAET HEObXOAMMOCTb B WMCMOJSb-
30BaHUM cnocoboB npeobpas3oBaHusl MPOEKUMI, TakuX Kak: Crocob
BpaLLEHNA M Cnocob nepeMeHbl NIOCKOCTeN npoexkunii. B paage cnyya-
€B MOryT MPUMEHSTLCS CNOCobbl COBMELLEHMSI UMW MIOCKONapasnesib-
HOro nepeMeweHns, gasndarommnecs 4YactHbIMU  CiydasdMM OCHOBHbIX
cnocoboB npeobpazoBaHus.

4.1. CrOCOb BPALLEHNA

MonoxeHne 06beKTa OTHOCUMTENBHO MIOCKOCTEW MPOoeKUMin He
Bcerga 6biBaeT yA06HbLIM C TOUKM 3PEHUS peLleHust TOM UK UHOW 3a-
Jaun. B aToM cnyyae uenecoobpasHo NoBepHyTb BeCb 06bLEKT OTHO-
CUTENbHO Kakon-nMbo ocn [0 >xenaTenbHOro ANS Hac MOMOXEHUs OT-
HOCMTENbHO OBLLEMNPUHSATLIX MIOCKOCTEN Mpoekumit. TakuMm 06pasom,
Cnocob BpalLeHWsl 3aKkIlOYaeTcs B TOM, YTO 3afaHHbI 06beKT Bpa-
LLAloT B MPOCTPAHCTBE BOKPYr HEKOTOpPOM ocu Ao Tpebyemoro nono-
YKEHUSI OTHOCUTENBHO MIOCKOCTEN NPOEKLIMA.

Mpu 3TOM cneayeT MMEeTb B BUAY Cneaytolwme OCHOBHbIE NO-
NOXeHUs1, Ha KOoTopbIx 6asmpyeTcs cnocob BpalleHuns:

e BCE TOYKM BpaLLaeMOro reoMeTpuyecKkoro Tefa OnuChIBalOT B
NPOCTPaAHCTBE AYrM OKPYXHOCTEW, MIOCKOCTM KOTOpbIX Mep-
NeHAVKYSPHbI OCY BpaLLEHUS;

e LEHTPbl 3TUX Ayr HaxoAaTcs Ha OCWM BpalleHusl, a paanychbl
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NpeacTaBnsoT coboi KpaTyallune pacCTosiHUS OT Bpallato-
LLIMXCA TOYEK A0 OCK;

TOYKM BPALLAEMOro reoMeTPUYECKOro 3/IEMEHTa, Nexalline Ha
0CW BpaLeHUs, NpU BPaLLIEHUM HE M3MEHSIOT CBOErO MOJIoXKe-
HUS| B MPOCTPaHCTBE;

OCb BpalleHMsl A0/MKHA 6biTb NEepneHauKyNnspHa OAHOW M3
MNJIOCKOCTEN NpPOeKLMi.

4.1.1. BpawieHne Touku

Ha puc. 88,a,6 nokazaHo BpawieHue ToukM A BOKpYyr ocwu

BpalleHns I, nepneHanKyNspHON rOpU30oHTasbHOW MIOCKOCTU MPOEK-

LU,

1

99 2 ¢
sz l'22'2’ 22 !07 G

‘ "‘ ,’ X ;OZ
,%.

N
A
a) 6)

Puc. 88

Tak Kak OCb BpalleHus neprneHankyngpHa nnockoctu M1, ro-

PU30OHTa/lbHaA NpoeEKUMA OCKM — TOYKa, a (prHTaJ'IbHaFI — npsMas,

nepneHankynspHas ocu X. Ecnn noBepHyTb TOuKy A BOKpYr Ocu Bpa-

LLEHNS1 HA HEKOTOPbIA YroN o, TO MPU 3TOM To4ka A B MPOCTPAHCTBE

OMULLIET YTy OKPY>XHOCTU C LIEHTPOM Ha OCM BpalleHusi, @ MI0CKOCTb
3TOW OKPYXXHOCTM BYZET NeprnenHanKynsipHa ocv BpalleHusi. Ha aniope
370 6yAeT BbIrNSAETb CleayoWmnM 06pa3oM: ropu3oHTasbHasi NPoek-
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UMS TOYKM A MEepemMecTUTCs Mo Ayre C LEeHTPOM Ha OCU BpalleHus, a
(poHTanbHas — Mo NpsIMON, NepneHANKYNSApHON (POHTaNbHOW Mpo-
eKLMW OCK BpaLLEHWsI.

Takum 06pa3oM, MOXHO caenaTb Cheaylowmin BbiBOA: Mpu
BPaLLEHUM TOUKM BOKPYr OCW, MEPRNeHAMKYNspHOM nnockoctu M1, ro-
PU30HTasIbHAs NMPOEKLUMSt TOYKM NepeMeLlaeTcst Mo Ayre OKPYXXHOCTU C
LIEHTPOM Ha OCK BpalleHns, a PpoHTanbHas — No NpsiIMoOi, nepneHau-
KyNSIpHOW OCK BpaLleHusl, T.e. napannenbHo ocm X.

AHanornyHbI BbIBOA MOXHO NMOMYYUTb WM ANS Cydas Bpalle-
HMSI TOUKW BOKPYF OCW, MepPreHANKYNSPHON (hpOHTaNbHONM MIOCKOCTU
npoeKkuunit. A UMEeHHO, NMpW BpaLLEHUM TOUKU BOKPYr OCW, NneprneHau-
KyNsipHOW niockocTu M2, cpoHTanbHas NpoeKUMst TOUYKM nepemelya-
€TCa Mo Ayre OKPYXHOCTU C LEHTPOM Ha OCWM BpalleHus, a ropuU3oH-
TanbHasi — N0 MPsSIMOM, NMEPNEHANKYNSIPHON OCY BpalleHusi, T.e. na-
pannensHo ocn X (puc. 89,a,6).
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Puc. 89
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4.1.2. BpalieHue npsiMon

YTo6bl NOBEPHYTb OTPE30K MPAMON Ha HEKOTOPLINA Yron o BO-
KPyr 3a@aHHOM OCM BpalleHusl, AOCTAaTOYHO MOBEPHYTb Ha 3TOT Yros
ase ero To4ku (pnc.90).

Ecnm ocb BpalleHust MpoxoauT Yepes KOHel OTpeska, TOo Ao-
CTATOYHO MOBEPHYTb Ha TpebyeMbIli Yrosl BTOPOW KOHELL OTpe3Ka.

0;

B

B;

Puc. 90

4.1.3. OnpeneneHne HaTypanbHOW BEMUYMHBI NPSIMONA 06-

Lero nos1o>XeHums

Kak n3BecTHO, OTpe3oK NpsIMON CrpoeLmnpyeTcst Ha MI0CKOCTb
NpoeKUMin B CBON UCTUHBLIN pa3Mep TOSIbKO B TOM CJlydae, ecnun npsi-
Masi napasnnesibHa 3Tol caMoi niockocTu. Ecam xe Tpebyetcs onpe-
[ENUTb UCTUHHYIO BENWUMHY OTpe3Ka NpsiIMOn obLlero NosoXeHus, To
€ro BpallaloT BOKPYr HEKOTOPOM OCM A0 TeX MOop, MoKa OTPE30K He
CTaHeT napasnesibHbiM OAHOM M3 MAOCKOCTEN NPOEKLMA, Ha KOTOPYH
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OH W CMpOELMPYETCS B HaTypasbHY0 BEIMYMHY — OTPE30K MpSIMOM
obLiero MnonoXeHnss C MOMOLLUBID criocoba BpalleHMsl NepeBoasiT B
YaCTHOE MNOJIOXKEHME.

MpumMep 4.1. [aH oTpe3ok npsiMoi obluero nonoxexus AB.
TpebyeTcs onpeaennTb €ro UCTUHHYIO BE/IMUMHY M Yron HakJoHa K
rOpU30HTaNbHOM MnockocTy npoekunii M1 (puc. 91).

B> )BJZ

B
Puc. 91
[ns Toro 4Tobbl BOCMOMb30BaTLCS CMOCOGOM BpaLleHusi, Npo-
BOAST OCb BpalleHusi. NycTb OHa NpoMaeT yYepes3 Touky A meprneHau-
KynsipHo nnockoctv M1. B 3TOM c/lyyae ropusoHTanbHas npoekums
OCM — TOYKa, COBMaaloLLasl C ropu3oHTaIbHOM NpoeKLUMeln ToUkK A, a
(bpoHTanbHas nNpoekums — NpsiMasl, nepneHamKynspHas ocm X.
MpsiMyto AB noBopauyMBaloT BOKPYr MPUHATOW OCU O MOJo-
XKEeHUs, Korga npsiMasi CTaHeT napasnnenbHa (hpoHTasIbHON MIOCKOCTM
npoekuuin. 3To ByaeT B TOM Clyyae, Korja ropusoHTanbHasi Npoekums
npsimort A1B1 cTaHeT napannenbHa ocv npoekumin X. Mpu 3ToM ropu-
30HTaNbHas NPOEKUMst TOYKM B nepemMecTuTcst no Ayre OKpYXXHOCTM U
3alMeT HoBOe nonoxeHune B1l', a dpoHTanbHas Npoekuus Touku B —
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Mo NpsiIMOi, NepNeHANKYNSPHON OCK BPALLEHUS, U 3alMMET MOJSIOXKEHNE
B2'.

TakuM 06pasoM, MosyyaloT NpoeKkUumnn oTpeska hpOoHTaNIbHOM
npsimoit AB' (AB' | | M2 ). ®poHTanbHas npoekums Takoi npsiMoii ecTb
€€ WUCTUHHAs BENMYMHA, A Yron Mexay HaTypasbHOW BETUUYMHOMN U
naockocTbio M1 paBeH yriy Hak/oHa npsiMoi AB K ropv30HTasIbHOM
NIOCKOCTY MPOEKLNIA.

4.1.4. BpawieHne nnocKoCcTu

[na Toro 4To6bl MOBEPHYTb MJIOCKOCTb Ha HEKOTOPbIN yron,
[OCTaTOYHO MOBEPHYTb HA 3TOT Xe€ Yron M6o TpU TOYKM 3TOW NNIOC-
KOCTU, HE nexalume Ha OofHOM npsiMoii, NM6o ABe npsiMble, NMpUHaA-
nexalume 3ToM NI0CKOCT.

Ha puc. 92 nokasaHo, Kak MOXHO MOBEPHYTb MSIOCKOCTb, 3a-
[aHHyl0 TpeyronbH1koM ABC, BOKpYr ocu, nepreHAUKYIsSpHOW ropu-
30HTaNbHOW NMIOCKOCTM MPOEKLUMIA, Ha HEKOTOPLIN Yron y. A MMEHHO,
Ha TpebyeMblil yron y nocnefoBaTe/lbHO MOBOPAYMBAIOT KaXAY0 U3
BEpPLUNH [AHHOIO TPEYrofbHMKA, @ 3aTEM COEAMHSAIOT UX HOBblE OAHO-
WMEHHbIE NPOEKLNM,
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502

B: B’

|
|

A> > A%
i

Puc. 92
TpeyronbHukn A1B1C1 u A'1B’1C'1 paBHbl Mexay coboi no

NOCTPOEHMNI0. ITO COOTBETCTBYET TOMY, UYTO YroN Hak/iOHa MAOCKOCTU
ABC no oTHoweHno K nnaockoctn M1 He muameHuncs. O4eBMAHO, YTO
npu NOBOPOTE MJIOCKOCTU BOKPYF OCK, MEPNEHANKYNSPHOM NIOCKOCTU
M2, BenuunHa chpoHTaNbHONM NPOEKLMM U YroSl HaK/loHa K Hel He us-
MEHAIOTCH.
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4.1.5. OnpeneneHve HaTypanbHOM BENNYMHbI MMJIOCKON
urypbl

Jlorvka pelueHnsi 3TOM 3afauv Ta Xe, YTO M B C/lyyae C OT-
pe3koM npsiMoit. MNnockast durypa cnpoeumpyeTcs Ha NIoCKOCTb Mpo-
€KUM B HaTypasibHyl0 BENNYMHY, €CIM OHa NapasesibHa 3Ton nioc-
KOCTM Npoekumnin. Taknm obpasoM, ecnn TpebyeTcs onpeaenuTb HaTy-
panbHYIO BEIMYMHY MIOCKON (Urypbl 06LLEr0 NONOXKEHWS], 3aaHHYHO
durypy cnegyeT noBepHyTb Tak, 4YTobbl OHa CTana napanfesbHa Ka-
KOM-nMB0 NAOCKOCTM NMPOEKLUMA. DTOT NMOBOPOT OCYLLECTBIIAETCS B [Ba
aTana. Ha nepBoM 3Tane 3afaHHy0 puUrypy nepesBoasT B npoeumpy-
foLLiee MOJIOXKEHME, @ HA BTOPOM — MOMELLAIOT NapasieNlbHO OAHOW U3
MOCKOCTEN NpoeKumii.

MpuMmep 4.2. OnpegenuTb HaTypanbHYKD BENUUUHY Tpe-
yronbHuka ABC (puc. 93).
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3agaya pelaeTca nocneaoBaTenbHbIM BpalleHWeM Tpeyrosb-
HMKa BOKPYr ABYX OCEW, MepneHAMKYsSIPHbIX MIOCKOCTAM MPOeKLMiA.
MepBbIM BpalleHneM Bokpyr ocn O L 1 v npoxoasiien yepes Bep-
wuHy C, TpeyronbHWKY npuaaloT (GpoHTanbHO-NpoeumpyioLlee no-
noxeHwve. [ns 3TOoro noBOpayvBalOT TPEYronbHUK TakK, 4Tobbl ropu-
3oHTanb CD 3aHsina nonoxeHwe, nepneHAuKynsipHoe GpoHTanbHOW
nnockoctn npoekumii (C1D110X); cdbpoHTanbHash Npoekumns Tpeyrosb-
HWKa MpW 3TOM BbIPOXAAETCS B npsMyto nuHuio A'2C2B'2. MonyyeH-
HOEe MOATBEPXAAET, UTO TPEYronbHWK 3aHAn  (pOHTaNbHO-
npoeuunpyLlee NosoXXeHue.
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BropbiM BpauleHveM Bokpyr ocu Q', nepneHavKynsipHou
nnockoctu M2, NpuBoAST TPEYrofibHUK B NOMOXEHWe, napannenbHoe
nnockoctu 1. lNpn 3TOM ero nNpoekuMst Ha ropm3OHTaNbHYK MOC-
KOCTb 6yAeT paBHa HaTypasnbHOW BeNnUYnHe TpeyronbHuka ABC.

4.2. CrNOCOB  MEPEMEHDI MTIOCKOCTEWN
MPOEKLNI

4.2.1. CywHocTb cnocoba

CylHOCTb criocoba nepeMeHbl MI0CKOCTEN MPOEKLMI COCTOUT
B TOM, YTO XenaTesibHoe MOSIOXKEHME MPOoeLMpPYEMbIX 06bEKTOB OTHO-
CUTENBbHO TMJIOCKOCTEN MPOEKUMI [OCTUraeTca MyTeEM 3aMeHbl O/IHOM
M3 MJIOCKOCTEN NPOEKLNIA HOBOM, Bonee yaayuHou Ans AaHHOro ciydas
pacrnonoXxeHusi npoeunpyemMoro obbekTa. Mpu 3TOM HOBasi NIOCKOCTb
MpOEeKUMIA BCeraa neprneHanKynspHa K OAHON U3 TeX, KOTOpblE He Me-
HAAMCb. Hanpumep, AaHa Npou3BOibHasi To4ka A B CUCTEME [ABYyX
nnockoctein npoekumii M1 n M2 (puc. 94,a). TpebyeTcs 3aMeHUTb
(bpoHTaNbHYO MMIOCKOCTb Npoekumit M2 Ha Hosyto M4. Mpu 3ToM M4
AO/HKHA 6bITb MepneHavKynspHa K M1, To ecTb K TOW NIOCKOCTH, KO-
Topasi He MeHsieTcs. Mepeceyerne nnockocten M1 u M4 paet HoBylo
oCb Mpoekumin X1. Ytobbl cnpoeunpoBaTh TOYKY A Ha HOBYKO MJOC-

KOCTb M4 13 Hee NpPoOBOAAT MPOELMPYIOLNIA yd NepPreHANKYISIPHO K
nnockoctu M4 , Touka nepeceyeHns nyya C MNJOCKOCTbIO AaeT HaM
NPOEKLMI0 TOYKN A Ha NNOCKoCTb M4 — A4.

Puc. 94
[ns Toro yTobbl NepenT 0T 06BLEMHOIO U306paXxeHns K Yep-
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TEXY, CneayeT HOBYIO MOCKOCTb MPOEKLMI MOBEPHYTb BOKPYr HOBOM
OCM MPOEKLUUA [0 COBMELLEHUS C MIOCKOCTbIO YepTexa (puc.94,a).
YepTex TOYkM A CTposiT B cTapoi cucteme nnockoctein (M1, M2) u
Hosol (M1, M4). Tak Kak ropu3oHTanbHas MIOCKOCTb npoekuuini M1
aBnseTca oblien Ans CTapor U HOBOM CUCTEM, TO koopauHaTa Z Tou-
KM A ocTaetcsi HemsMeHHoW. CrneaoBaTesibHO, pacCTosiHME OT HOBOM
npoekumn A4 [0 HOBOM OCK MPOoeKUMin X1 paBHO paccTosiHMIO OT CTa-
poi npoekunn Al oo ocu X (puc. 94,6).

AHaANOrM4yHO MOXHO 3aMeHUTb NIOCKOCTb 11 Ha HOBYIO NNOC-
kocTb M4 (puc. 95,a,6)

B

6)
Puc. 95

Mpy peweHWn 3aaay MHOrAQ NOSIBNSIETCS HEOHX0AMMOCTb
MHOFOKpPaTHO M3MEHSTb MIIOCKOCTM Mpoekumin. OcyluecTBnsieTcss 3Ta
3aMeHa NocnefoBaTeNlbHO M B COOTBETCTBUM C M3MOXKEHHBIMM 3aKO-
HOMEPHOCTAMMU:

- OOHOBPEMEHHO MEHAETCA TOJIbKO OAHa MJIOCKOCTb MNPOEK-
Lmi;

- HOBas M/IOCKOCTb AO/MKHA OblTb NEpreHAMKYNspHa K TOM,
KOTopas He MeHsieTcs (CTapoi);

- paccTosiHne OT HOBOM MPOEKUMM TOYKM O HOBOM OCK Mpo-
€KUM paBHO PacCTOSIHUIO OT TOYKM A0 TOW MNOCKOCTM, KOTOpasi He
MEHSAETCA.
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4.2.2. Onpegenenve HaTypanbHOM BEMYMHBI OT-

pe3ka NpsiMor 06LLEero nonoXeHns

[daH otpe3ok AB npsiMoii o6Llero nonoxenus. Tpebyetcs
onpeaennTb HaTypasnbHY0 ero BEIMYMHY U YI/bl HAKNOHa MpsSMON K
naockocTsM npoekuuii M1 v M2 (puc. 96).

M3BeCTHO, YTO NMpsiMasi, NapasesbHas Kakor-nMbo niockocTy
MPOEKUMI, NPOEUMPYETC Ha 3Ty MIOCKOCTb B HaTypanbHYl BEIUYU-
Hy. CrneaoBaTeNibHO, pelleHne 3afayum CBOAUTCS K 3aMEHE MMEIOLLMX-
Csl MI0CKOCTEN I'IpOEKLlVIVI Ha TakKune, OTHOCUTENIbHO KOTOPbLIX AaHHas
npsmas 3aHvMMarna 6bl YacTHoe nonoxeHue, T.e. 6bina 6bl Napannens-
Ha UM M npoeuupoBanack 6bl Ha HUX B HaTypasibHbIA pasMep U C
HaTypa/ibHbIMW YrNaMn HaKIOHa K OCTaJibHbIM MJIOCKOCTAM I'IpoeKLl,VIf/’I.

a) 6)
Puc. 96
[ns onpeaeneHvsl HaTypasbHOM BEWYMHBLI OTpe3ka AB U yr-
Nla HaKIoHa ero K M1 3aMeHsI0T (pOHTaNbHYIO MIOCKOCTb M2 Ha Ho-
Byto M4 (N4 nepneHavkynspHa M1) Takum 06pas3oM, UYTODBbI AaHHbIN
oTpe3ok AB ctan napanneneH N4 (puc 96,a).
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[ns 3TOro HoBast 0Cb Npoekunii X1 Ao/mkHa 6biTb Napannesnb-
Ha ropu30HTaNbHOM npoekumn oTpeska AlB1. CTposiT npoekumto oT-
peska AB Ha nnockocTb M4. MnockocTb M1 octanack 6e€3 nsMeHeHuH,
MO3TOMY paccTosiHMe OT ocu X1 [0 HOBbIX MPOEKUMIA Touek A 1 B paB-
HO PacCTOSHMIO OT 3TMX To4dek Ao nnockoctu M1 (koopauHaTbl Z To-
yek A u B). Mpoekuusi A4B4 — UCTMHHAA BeMYMHA OTPE3Ka MpsIMOM
AB, yron o - yron Hak/oHa MpsIMOA K FOPWU30OHTANIbHOM MAOCKOCTM
npoekumi M1,

[ns onpeneneHust yrna HakioHa npsiMoi K (ppoHTanbHOM
MIOCKOCTU NPOEKLMIA 3aMEHSIIOT FOPU30HTANbHYHO MIOCKOCTb Mpoek-
umi M1 Ha Hosyto N5 (AB II M5, X2 11 A2B2). MNpsamas AB napannesnb-
Ha HoBol nnockocTu M5, 3HaumMT ASB5 ecTb HaTypanbHas BenMyMHa
oTpe3ka AB, a yron B - 3TO yron Hak/ioHa AaHHol npsimoi k M2 (puc
96,6).

4.2.3. OnpeageneHne HaTypanbHOW BENNYMHBI NIOC-

KOW hurypbl O6LLErO NONTOXEHUS

Mnockas ¢urypa npoeunpyeTcs Ha MIOCKOCTb B CBOK UCTUH-
HYIO BENIMYMHY, €CAIM OHa MapannenbHas 3Tol nnockoctn. Cnegosa-
TeNbHO, ANA TOro YTobbl ONPeAEnUTb pa3Mep NNOCKoN durypsl oblie-
ro nonoXxeHus, TpebyeTcs nepeBecTn ee B napasnensHoe MosoXeHue
OTHOCUTENIbHO KaKOM-IMBO MIOCKOCTU, Ha KOTOPYHO OHa U CpPOoeLmpy-
€TCA B CBOWM HaTypasnbHbIM pa3mep. JTa onepaumsi OCyLLeCTBSETCS B
ABa 3Tana. MNepBoit 3aMeHOoI NI0CKOCTeN NpoeKkLnid 4obuBatoTcs Npo-
eLMpYIOLLEero NoMoXeHMsl NIOCKOW (uUrypbl, BTOPOM — napannesnbHo-
ro.

Hanpumep, nnockoctb obLiero nonoxeHus 3agaHa Tpeyrosnb-
HukoM ABC (puc. 97). TpebyeTcs onpeaenvTb ero HaTypasbHylo Be-
JTNYMHY.
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B>

Az QI D:

AL ™ C
Hl Bl
A f]]f

As

Puc. 97

BHavane 3ameHstoT nnockoctb 12 Ha M4, T.0. YyTOObI HOBas
nnockocTb M4 6bina nepneHanKynsipHa NIockocTn TpeyronbHuka ABC.
[ns 3TOro nNpoBOAST B MJIOCKOCTM TPEYrofibHMKa ropmsoHTanb (AD).
HoBasi ocb npoekumin X 1 gomkHa 6biTb NepreHanKynsipHa ropusoH-
TanbHOM npoekumnn ropmsoHTany A1D1 (T.k. M4L A ABC). PaccTosiHusi
oT X1 go npoekunii A4, B4 n C4 paBHbl pacCTOSIHMSIM OT Touek A, B 1
C [0 rOp130HTaNIbHOM MJIOCKOCTM COOTBETCTBEHHO, T.K. FOPU30HTasIb-
Has NMOCKOCTb B IaHHOM Cflydae He MeHsleTcs. [1poekumsa Tpeyrosb-
Huka ABC Ha nnockocTb 4 Bbipognnacb B NpsMy0 NuHWUIO A4B4C4,
3HAQUMT 3aMeHa M/IOCKOCTel MpoBefAeHa MpPaBUIbHO W TPEYroSibHUK
ABC 3aHsn npoeuympytowee (nepneHavKynsipHoe) nosoXKeHne OTHOCK-
TeNbHO BBEAEHHON nyiockoctu M4,
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3aTeM ropu30HTAsIbHYKO MAOCKOCTb [11 3aMeHsIloT Ha HOBYIO
nnockoctb M5 TakuMm obpasoM, uTobbl nnockocTb M5 6bina napan-
nefibHa MI0CKOCTU 3aflaHHOro TpeyrosibHuka. B 3ToM cnyyae HoBas
0Cb NMpoeKkuuii X2 aomkHa 6biTb NapannenbHa A4B4C4. PaccTosiHns oT
X2 po A5, B5 n C5 paBHbl pacctosiHuam oT Todek A, B n C go nnoc-
KocTu M4, KoTopas Ha 3TOM 3Tane He MeHsieTcs. [poeKkumsa Tpeyronb-
Huka ABC Ha nnockocTb 15 ecTb ero HaTypanbHast BenuumHa (A5B5C5
— HaTypasnbHas BeMuMHa 3a4aHHOro TpeyronbHuka ABC).

Bonpocbl 4ns caMOKOHTpons no teme «Crnocobbl npeobpa-
30BaHUA ﬂpOGKLI,VIVI»
1. [Ans 4yero npuMEeHsIIOT cnocobbl Npeobpa3oBaHms YepTexa?
2. B ueM 3aKnQ4aeTcs OCHOBHOE OT/IMYME 3TUX CrocoboB Apyr
OoT Apyra?
3. B ueM cywHocTb cnocoba BpalleHus?
4. Y10 Takoe M/I0CKOCTb BpaLleHMsa TOYKWN M Kak OHa pacnosara-
€TCs OTHOCUTENBbHO OCK BpaLleHns?
5. Y10 Takoe paaunyc BpalleHus TOUKU?
6. Kak HaWTu HaTypanbHyl0 BEIMYMHY OTpe3Ka MpsiMoi obLiero
nonoXxeHust cnocobom BpatyeHns?
7. Kak HaWiTy HaTypanbHYI0 BEMYMHY MIIOCKOM PUrypbl Cnoco-
60M BpalleHus?
8. B ueM cywHOCTb MeTofa NepeMeHbl MOCKOCTEN NPOEKLIMIA?
9. Kak HaWiT HaTypanbHylo BefMYMHY OTpe3ka MpsiMoi obLiero
NONOXEHUSI METOAOM NMEepeMeHbl MNOCKOCTEN NPOEKLUIA?
10. Kak HaiTu HaTypanbHYI BENIMUYMHY MSIOCKOW (DUrypbl METO-
[OM nepeMeHbl MI0CKOCTeR NPoeKLniA?
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3agauM  ans CaMOCTOSITENIbHOM pa6OTbI no TeMe

«Cnocobbl NpeobpazoBaHmst MPOEKLNIA»

Cnoco6 BpaweHus

1. NMosepHyTb ToUKy A Ha yron 900 BOKpyr ocu, nepneHamky-
nspHoit M1 (puc. 98).

O
|

Az o ;
[
i
1O

A:°
o O1
Puc. 98

2. CnocoboM BpalleHus BBecTM Touky F B nmnockoctb ABC
(puc. 99).

F C
[e]
B-
A>
~ A
B
Flo
F
C:
Puc. 99

128



A
tKM¢ YHpaBneHHe AUCTAHLOUMOHHOTIO 06y‘{eHI/IH W MMOBbIIIEHU A KBaJ]I/I(l)I/IKaLU/II/I
4 -

= WHxeHepHasi U KOMIbIOTEPHAs rpaduka

3. OnpepenuTb HaTypanbHyl0 BennuuMHy otpeska BC (puc.

100).
2
B/
X
0//////’////0 (jl
B
Puc. 100
4. OnpepenuTb HaTypanbHYl0 BeNWUuHy TpeyronbHuka ABC
(puc. 101).

C
B>
A
[41Q<\\\\\\\\°///////,7°131
G
Puc. 101
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5. OnpenenvTb HaTypasibHYO BEIMYUHY PacCTOSIHWSI OT TOYKM

S po nnockoctn ABC (puc. 102).
S AZ

2

B>

B:

1

ZINS

Ax
Puc. 102
6. OnpenenuTb HaTypasibHYO BEIMYMHY PacCTOSIHUS OT TOUKK
S no nnockoctun o (puc. 103).
MMZ

N

m!ﬂh
Puc. 103
Cnocob nepeMeHbl NIOCKOCTEN NPOEKLIMiA
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7. OnpepenuTb HaTypanbHylO BennuuMHy otpeska AB (puc.

104).
B:
. /
A\
B

Puc. 104
8. OnpegenuTb HaTypanbHYylO BenUUMHY TpeyrosibHuka ABC
(puc. 105).

G
B
4
Al\/Bl
G

Puc. 105
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9. OnpegennTb HaTypanbHYK BENMYMHY PACcCTOSAHMST OT TOYKM
S po nnockoctn ABC (puc. 106).

[}

ol

S, A>
ABZ
Cli B
W
A1

Puc. 105
10. OnpepennTb HaTypanbHy0 BENYMHY PacCTOsSIHUSA OT TOY-
ku S o nnockoctu o (puc. 107).

@Zmz
/
°S1 X

Puc. 107
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Tect no Teme «Cnocobbl Npeobpa3oBaHMs NPOEKLNIA»

1. Ha KakoM yepTexe MNOCKOCTb, 3afJaHHasa ABYMS
NepeceKaoLnMnUCA NpsSMbIMK, CNPOELIMPYETCS Ha HOBYHO
I'IﬂOCKOCTb NMPOEKUMIA, OMpeAeneHHOM OCbl0 X1, MPSIMOW
NUHUEN?

@Cz B2 @Cz R

T

B2 B %,

2
@ G %
G A2p, D

D:

X
2 /D Bi A17D1 B

Bl Cl

2. Kak LI,OJ'I)KHa 6bITb pacnonoxeHa OCb yTOobbI Ny-
TEM BpaLleHMs BOKPYr Hee npsiMas AIF o6m,ero nonoxe-
HMs 6blna nosepEyTa B nonoxeHwue AB] | My
2

x foe—" % i 1
Al\ i|[[1x 1L

3. Onpegenutb, Ha KakoM 4epTexe oTpesok CD B
HOBOM CUCTEME TMJIOCKOCTEM, 3a4aHHOW OCbl X1, 3aWMeT
npoeumpytou_lee ngnomeHme?

Rt

: o, O

4. B Kakom cucteme nnockocTemn npsmas CD 6ynet
napanfienbHa HOBOWM NIOCKOCTM NMPOEKLUN?

1Is AL
HZ Hﬁ
pIA I
Jan 16
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5. Kak [Io/KHa pacnonaratbCsi ocb, YToGbl BpaLLEHM-
eM BOKpYI Hee NNOCKOCTb 3aHsina nonoxenue | | M?
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TEMA 5. TEOMETPUYECKUE TEJ1A
5.1. MHOIOrpPAHHUKN
5.1.1. O6bwme noHATMSA

MHOI’OI’paHHMKOM Ha3blBaE€TCA T€N0, CO BCEX CTOPOH OrpaHn-
YeHHOoe NNOCKOCTAMWU. d1eMeHTamm MHOrorpaHHuMKa ABNAAKOTCA BeEp-

WKHBbI, pebpa u rpaHu.

[na NoCTpOeHUA OpTOroHasIbHbIX MPOEKLLUIA MHOFOrPaHHWMKA,
A0CTaTOYHO NOCTPOUTb NPOEKLMM ero BeplwmnH. CoeaMHMB BEPLUMHDI
NPAMbIMWU INHUAMMU, NOAYYUM NPOEKLUN pebep U rpaHelt MHOro-

rpaHHMKa.

5.1.2. lNpeceyeHne MHOrorpaHHMKa MiIOCKOCTbI YaCTHOrO
MOJIOXKEHNSA

CeyeHune MHOTorpaHHMKa NJI0CKOCTbIO NpeacTaBaseT coboi
MHOTOYrO/IbHUK, BEPLUMHbI KOTOPOro PacnoXeHbl Ha pebpax MHoro-
rpaHHUKa M ABAAIOTCA TOYKAMM NepecevyeHmns ux ¢ CeKyLLei naocKo-
CTblO, @ CTOPOHbI — Ha €ro rpaHAX OHW NPeACcTaBAAOT cO60M MHUU

nepecevyeHuA rpaHeﬁ MHOrorpaHHuKa c CeKyUJ,eﬁ N/TIOCKOCTbHO.

MNocTpoeHune d)l/lrypbl ceyeHnAa MHororpaHHMKa nNJ1I0CKOCTbO

YaCTHOIo NOI0XKEHNA PAaCCMOTPUM Ha NpuUMepe.

Mpumep 5.1. MoCTPOUTb NPOEKUMUN N HATYPASIbHYIO BEANYUHY
durypol cevennsa nupammgbl SABC GpoHTaNbHO-NPOELMpYOLLLEN

naockocTbio (puc. 108).

MoCKObKY CeKyLLas NA0CKOCTb GpOTasibHO-NPoeLnpyLLasn, ee

dpOHTaNbHbIN cneg obnagaeT cobnpaTebHbIM CBOMCTBOM, C/1le0Ba-
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TeNbHO, PPOHTaANIbHbIE MPOEKLUN TOUEK, NMPUHAANEKALMUX dUrype
ceveHus (12, 2, 32), HAX0AATCA Ha HEM, B TOUYKAX NPeceyYeHuns c CooT-
BETCTBYOWMMM pebpamu. lopn3oHTaNbHble NpoeKLmn Tovek 1,2,3
HaxoaAT 0bbl4HbIM NpoeumpoBaHmem. CoeanHMB npoekumn 11, 24,
31, NONYyYaloT FOPU30HTA/IbHYIO NPOoEKLMI0 GUrypbl ceueHns (GpoH-
Ta/IbHAA NPOEKLUUA coBNAZAET C POHTANbHbLIM CNEeL0M NAOCKOCTH
o). HaTypanbHyto BeIMUMHY GUrypbl CEYEHUS HAaXOAAT OAHUM U3 Me-

TOA0B NpeobpasoBaHMA NPOEKLUN.
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¢ B:
Puc. 108

5.1.3. MpeceyeHne nnpamMmabl NPSIMON JIMHUEN
npﬂmaﬂ, npeceKkawwaaca C NOBEpPXHOCTbIO reomeTpu4yecKo-
ro Tena, B obwem cnyyae umeer ¢ Hei aBe obLMe TOYKU — TOUKY

BXOA,a U TOUKY BbIX0Aa.

3apava HaxXOXKAEeHNA TOYeK nepeceyeHuA I'IpﬂMOVI C nosepx-

HOCTbHO T€OMETPUYECKOTro TeJla pewaeTtcA aHaJIorM4Ho 3adade
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HaXoX4eHnA TOYKKN nepecevyeHnA ﬂpHMOVI N NTOCKOCTU:

1) npamylo 3aKnl4aloT BO BCMOMOraTe/IbHYHO MPOoeLyMpyto-

LLLYIO NJIOCKOCTb;
2) cTpoAT NpoeKLMn GUTypbl CEYEHUS;

3) Ha nepeceyeHnn NPOEKLMMN NPAMOW C KOHTYPOM NPOEKUUn

(I)Ml'ypbl cevyeHuna onpeaenAaroT MCKoOMble TOYKKM BXO4a U BbiXo4a.

MNpumep 5.2. HailTn Toukn nepeceyveHuns npamon EF ¢ nupa-
mungoii SABC (puc. 109).
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Pwuc. 109
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Mpamyto EF 3aknto4yatloT BO  GpOHTANbHO-NPOEUMPYLLYIO
nnockoctb. CTpoAaT ¢purypy ceyeHus 123. Ha ropusoHTaIbHON NPOEK-
LMW HAXOAAT TOUYKU NepeceyeHmns NPAMON C KOHTYPOM TPeyrosibHMKa

112131 — M1 m N1, HaX04AT UX GPOHTANbHbIE MPOEKUMMU.

5.1.4. lNpece4veHre nMpamMnabl MIOCKOCTbIO 0bLero noso-
XeHus

MoctpoeHne ¢uUrypbl nepeceveHms MHOTOrPaHHWKA C MIOCKOCTbIO

06LWero NoNoXeHUA paccmMoTpum Ha npumepe (puc. 110).
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Puc. 110
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Mpumep 5.3. MNocTpounTb Npoekumm GUrypbl nepeceveHns nmpa-

muabl SABC ¢ nnockocTbio obuero nosoxkeHusa (puc.110).

Y106bI NOCTPOUTL GUTYpy ceveHns HeobxoaMmo onpenenTb ToY-
KM nepecevyeHns pebep Nnupamuabl ¢ CeKyLLen NaoCcKocTbo. Ons
TOro Ytobbl onNpeaennTb TOUKy nepeceveHms pebpa SC ¢ naocko-
CTbIO O, CNeayeT 3aKo4YnTb pebpo BO BCMOMOraTe/IbHyo ropu-
30HTa/IbHO-NPOELMPYLLYHO MNNOCKOCTb Y, MOCTPOUTL JIMHUIO Nepe-
ceyeHus njaockocTen o 1 y (npamas M,1N,1),a 3aTem HaliTn GpoH-
Ta/IbHYIO NPOEKUMIO TOYKKM 3 Ha nepeceyeHnn pPoHTa/IbHOM Npo-
eKUMM NHKUM nepecedeHuna nnockocten (M,2N,2) n dpoHTanbHoM
npoekummn pebpa S,C,. FopM30HTaNbHAA NPOEKLUNS TOUKM 3 ByaeT

Ha 51C1.

AHaNoOrMYHoO HaxoAAT TOUKM NepeceyeHus pebep AS n BC c nnoc-
KOCTbHO 0L, 3aK/1t04aA UX BO BComoraTesibHble naockocty B (BLIMy)

n ¢ (pLM1) cooTBETCTBEHHO.

CoeanHmMB OgHOMMEHHbIE NPOeKLMM Todek 1,2,3, nonyyatoTt npo-

eKunmn Gurypbl ceveHums.

5.2.KPUBO/IMHEWHbLIE TENA. TEJIA BPALLIEHNSA
5.2.1.06wue noHaTus

Kp1BOIMHEHBIMM TEIAaMW Ha3bIBAOTCA reOMeTpUYecKue Te-
Na, 06pa3oBaHHbIe KPMBLIMM NMOBEPXHOCTAMU. Cpeam HUX BbIAENAOT
Tena BpalleHus, T.e. TaKMe Tesa, MOBEPXHOCTb KOTOPbIX 06pa3oBaHa
B pe3y/ibTaTe BPALLLEHUS MPAMOW U KPUBOW IMHUWN BOKPYT HEKOTO-

poii ocu. K Tenlam BpalleHUA OTHOCATCA LMAUHAP, KOHYC, Wap, TOp M
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T.N. Ba)KHbIMKW 31eMeHTamn Ten BpaLeHUA ABAAIOTCA o6pa3yrou.|,aﬂ n

OCb BpaLLEHUA.

5.2.2. lepeceyeHne KOHyca MSIOCKOCTbIO YaCTHOro Mosio-
XEeHns

Mpy nepeceyeHUU NPSMOrO KPYroBOro KOHyca MJ0CKOCTbHO
YaCTHOTO MOJIOXKEHUA B CEYEHMM MOTYT NOJYHaTbCA pasanyHble dury-
pbl B 3aBUCMMOCTU OT MOJIOKEHUSA CeKyLel naockoctu (puc.111). Ec-
/N CeKyLLan NAOCKOCTb NapajnsiesibHa OCHOBAHMWIO, TO B ceyeHuun by-
OeT OKpY»KHOCTb (puc.111,a). Ecam cnep, cekywiei NAOCKOCTU napan-
NeneH oAHoM  obpasylower  KoHyca, noayusm  napabosny
(puc. 111,6). B cnyuae, Korga cnef CeKyllen NnaocKocTu napanneneH
ABym obpasylowmm KoHyca, cedeHne — runepbona (puc.111,8). Mpu
NPOM3BOMIbHOM Yyr/le HaK/NOHa CEKyLLel MAOCKOCTM K OCHOBaHWIO B
ceyeHun — annmnc (puc.111,r). U, HakoHeLl, ecn ceKkyLias NAoCKoCTb
NPOXOAUT Yepes3 BepLUMHY KOHYCa, NoJiydaem NpsAMOIMHERHOe ceve-

HUWe — TpeyronbHuK (puc.111,a).
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o

A)
Puc. 111

PaccmMoTpMm npuMMep MNOCTPOEHMA CeYeHMs, NOJIYYEHHOro
NpM MepeceyeHUM MPAMOro KPYyroBoro KoHyca ¢pOHTasbHO-

npoeumpytoLwei NAoCcKocTbio o (prc.112).

TaK Kak ¢urypa cedeHus MPUHALNENRMUT U KOHUYECKOMN No-
BEPXHOCTU, WM (POHTANbHO-NPOELMPYIOWEA CeKyWehn MAOCKOCTH,
bpoHTaNbHaA Npoekuma GUrypbl CeYeHUA HaxoaMTCA Ha GPOHTaNb-
Hom cnege 2. s NOCTPOEHUA rOPU3OHTA/IbHOM MPOEKLMU PUry-
pbl CeYeHUsA MOJb3YIOTCA CAeAYIOLMM MOJIOKEHUEM: TOUKA NPUHAA-

NEXUT Kakol-1mbo NOBEPXHOCTU, €C/IN OHa NPUHAONEXUT I'IpFlMOVI
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WNU KPUBOW NINHUK, NPUHaZNealleir 3Ton noBepxHocTn. Ha ¢dpoH-
TaZIbHOW MPOEKLUUN ceyeHUs GepyT HEeCKONIbKO TOYEK, MPOBOAAT Yye-
pe3 HUX obpasylowme, CTPOAT FOPU3OHTasIbHblE NPOEKLMU ITUX 06-
pasylowmx, HaX0AAT HA HUX FOPU3OHTA/IbHbIE MPOEKLUN B3ATbIX TO-
YyeK U CoeaMHSIOT UX N1IAaBHON KPpMBOW IMHKEN. [NonydyeHHaa ¢urypa u
€CTb FOpPU30HTaNbHasA MPOEKLMA MCKOMOFO cedyeHuA. HaTypanbHyro
BE/IMYMNHY CEYEHMA MOXKHO OMPene/InTb C MOMOLLbIO METOAOB npe-

obpasoBaHusa (cm. Temy 4).

! SZ anz

Puc. 112
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5.2.3. lNepeceuyeHne 60KOBOM MOBEPXHOCTU MPAMOro Kpy-
FOBOro KOHyCa MpsiIMOM JIMHMEN

Ona HaxoxaeHna Touek nepecedeHns BOKOBON NOBEPXHOCTH

KOHYyCa C NpAMON INHME HeobxoaAnMo:

- 3aK/II0UYNTb 33 aHHYIO MPAMYIO JIMHUIO BO BCMIOMOTaTe/IbHYI0

NNOCKOCTb;

- NOCTPOUTL PUIYPY CEYEHMUs, MOJIYYEHHOro Mpu nepeceye-

HUWN KOHUYECKOM NOBEPXHOCTU BCMOMOraTe/IbHOM NJOCKOCTbIO;

- ONpenennTb TOYKM BXOAa U BbIXOAa KaK TOYKU nNepecevHeHnA

NPOEeKUUmM 3a4aHHON NPSAMON C NOCTPOEHHON GUrypo ceveHuns.

BcnomoraTenbHaa Na0OCKOCTb MOMKET ObITb Bbl6paHa npons-
BOJIbHO, OAHAKO Hambosiee YacTo B KayecTBe BCMOMOraTeslbHbIX MC-
NONb3YHOT NJIOCKOCTU 4YaCTHOIo NosoXKeHuA nméo N/TI0CKOCTH, NO3BO-

nawwmne nonyynTb I'IpFIMOIIMHer/IIHbIe ceyeHumA.

Ha puc. 113 n3o6paxkeH NpAMOIM KpyroBoi KOHYC C BepLuu-
HoOM S 1 npaAmas obuero nonoxenus AB. TpebyeTca onpenennTts ToY-

KW nepeceyeHns sToi NpAmol c G0OKOBOM NOBEPXHOCTbIO KOHYCA.
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Pnc. 113

M3BeCTHO, YTO MpM NepecevyeHnn KoHyca MI0CKOCTbIO, Mpo-
Xo4fAlLeN Yyepes BEpLUMHY KOHYCa, B CEYEHWUM MOYYUTCH TPEeyrosb-
HUK. MI3BECTHO TaKKe, YTO NMJI0CKOCTb MOXKET ObITb 3aZaHa ABYMA Ne-
peceKalowmnmmca npambimn. Takum obpasom, 4To6bl NOAYYUTb NpPA-
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MOJIMHENHOE CeYyeHMEe KOHycCa, clefyeT yepes3 BepPLUMHY KOHyca S
NPOBECTU CEKYLLYIO NNOCKOCTb, 3a4aHHYI0 ABYMA NepeceKkarowmmmca
npambeimn. OgHa 13 NpAMbIX 3TO AaHHaA npAmas AB, a BTopada — npo-
X04AWAnA Yepes BepLIMHY KOHyca S n TOYKy F, NpOn3BOAbHO B3ATYIO
Ha npsamoi AB. 3aTem CTPOAT ceyeHWe KOHyca. TaK Kak, BCMOMOra-
TeNIbHaA CeKylaa NAOCKOCTb MNPOXOAUT Yepe3 BeplinHy S, ceyeHue
KOHyca byaeT TpeyrosbHoe. BeplinHa ceyeHMA HaxoguTca Ha Bep-
LUMHEe KOHYCa, @ OCHOBaHWe TPeyronbHUKA NeXUT Ha OCHOBAHWUKN KO-
HyCa W COBMafaeT C FOPU3OHTANbHbIM C/IelOM CEKYLLEN MIOCKOCTH.
[na NnocTpoeHnA ropmM3oHTaNbHOMO cnefa Cekywen NAoCKOCTN Haxo-
OAT ropm3oHTanbHble cneabl M u M’ npambix AB n SF. YunTbiBas ToT
daKT, 4TO CNeabl NPAMBbIX, NPUHAANEKALWMX NNOCKOCTU NeXKaT Ha o4-
HOMMEHHbIX C/efax 3TOM MJAOCKOCTU, COEAUHMB MOJIyYEHHbIE TOYKM
M n M’, nony4yalroT ropM3OHTANIbHLIA Cnes, BCNOMOraTeslbHOM CeKy-
el NJIOCKOCTM, KOTOPbIN, pacnosiaraacb Ha roOpmM3OHTaNbHOM nioc-
KOCTU NPOEKLMI, NnepecekaeT OCHOBaHME KOHyca B TouKax 11 un 21.
TpeyronbHuUK 12S — cevyeHune, NOAy4YeHHOe Npu nepecevyeHn NPAMo-
roO KPYroBOro KOHyca BCMOMOraTe/IbHOM CeKyllei MNAOCKOCTblo, 3a-
OaHHON ABymSA nepecekatowmmuca npambimm AB n AS. Mpoekuun
3a4aHHOM nNpsimoit AB nepecekatoTcsa ¢ NOCTPOeHHON urypoii ceve-
HUA B TOYKax K 1 L, KOTopble 1 ABNAIOTCA NCKOMbIMU TOYKamuM nepe-

ceyeHun npamoit AB c 6OKOBOIN NOBEPXHOCTbIO KOHYCa.
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5.2.4.lepeceyeHne nNpsIMOro KpyroBOoro KOHYyCa M/10CKO-
CTbtO 06LLErO MNONMOXEHUS

Ona noctpoeHuna ¢urypbl cedeHuUa, NONYYEHHOTO Npu nepe-
ceYyeHMM NPSAMOro KpPyroBOoro KOHyca M/IOCKOCTblO 06Lero nosoe-
HMA, MOXHO BOCMO/b30BATbC CMOCOOOM MepemeHbl MJI0CKOCTEN

NPOEKLUMN.

Ha puc. 114 nsobpaxkeH NpAMON KpyroBoi KOHYC C BepLuu-
HOM S M NnocKocTb obuwero nonoxeHus o. Tpebyetca noctpoutb du-
rypy CeYeHus, MoJlyYyeHHOro B pesy/ibTaTe nepeceyeHus 3a4aHHbIX

KOHYyCa 1 N/1I0CKOCTU.

1
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C 310l Uenbio GPOHTaANbHYO NAOCKOCTb NpoeKkuui M2 3ame-
HAIOT Ha HoBsyto 4 , npuyem NPOBOAAT HOBYIO NIOCKOCTb TaKMm 06-
pa3om, 4Tobbl 334aHHAA CeKyLias NAOCKOCTb o Oblia nepneHAuKy-
NApHa en. B aTom cnyyae HoBaa ocb npoekumin X1 1 alll. Toyka ne-
peceyeHmna alll ¢ X1 — 3To HOBaA TOYKa cxoga cnepgos aXl. [na no-
cTpoeHua cnega all4 6epyT Ha PppoHTaNbLHOM c/efe MAOCKOCTU o
npounssosbHyto ToUuKy N, cTpoaT ee npoekuuio N4. CoeanHns N4 c
aX1, nony4atoT HOBbIN cned naockocty olld. CTpoAaT NpoeKkumto 3a-
OaHHOro KOHyca Ha naockocTb M4. Taknm ob6pasom, B HOBOW cucTeme
nnockocter npoekumit M1MN4 npsmon KPyroBom KOHYC nepeceKkaerca
y»Ke MJIOCKOCTbIO YaCcTHOro MONOXKEeHUA o. PelweHne TakoW 3agauu
npuseaeHo B n. 5.2.2. CTpoAT ropM3oHTaNbHYO, a 3aTeM PPOHTaNb-
HYIO NPOEKUMU UCKOMOM PuUrypbl cedeHusa. HaTypanbHyo BenUUMHY
ceyeHMa MOXKHO onpeaennTb C MOMOLLBIO CNOCObOO0B BpalLEeHUs UK

nepemMeHbl NI0CKOCTEN NPOEKLUMN.

5.2.5.Mepeceyenne KpUBONMHENHbBIX TN

JInHnA nepeceveHms KpMBOI’IMHEVIHbIX TeN — KpuBaa NNHUA,
AnAa NoCTpoeHunA KOTOpOﬁ MOXHO MCNONb30BaTb CNOCO6 NaoCKoCTel

- NocpegHUKOB. PaccmoTpum sToT cnocob Ha npumepe.

Ha puc. 115 nsobparKeHbl nepecekatowmecs UMAMHAP U No-

nycoepa. TpebyeTca NOCTPOUTL IMHUIO UX NepeceyYeHus.
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z ()

x(-y)

y (-2)
Puc. 115
Mpoekuuun ToueKk 1 n 2 HaxoAAT Ha NepeceyeHUn OYEePKOBbIX
obpasylwmx uMAnHEPA M noaycdhepbl, NOITOMY HaxOXKAeHUE WX

NPOEKUMIA He BbI3bIBAET 3aTPYAHEHUIA.

Ona HaxoxaeHus npoekumin Todek 3un 3’ NpoBoAAT BCNOMO-
raTesibHyl0 MAIOCKOCTb 0. TaKMM 06pa3om, 4Tobbl Npu nepeceyeHmm
el0 3a4aHHbIX reOMeTpMYECKMX TeN NoaydYanuchb npocTeiline cede-
HUA: NPAMONIMHENHbIE UAU OKPYMKHOCTU. B AaHHOM c/iyyae B Kade-

CTBE BCNOMOraTe/ibHOM MCMOJib30BaHa FTOPU30HTa/IbHAaA MNNIOCKOCTb
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YPOBHA o (ceyeHma 3adaHHbIX Ten — OKPYKHOCTU). CTPOAT ropusoH-
Ta/IbHblE MPOEKUNMN ITUX cedeHUul. CeyeHne UMANHAPA - OKPYKHOCTb
noctosiHHoro paguyca. CeyeHune nonycdepbl — OKPYHKHOCTb nepe-
MEHHOro paguyca (pasmep paguyca 3aBUCUT OT MOJIOKEHUA MIOCKO-
CTV o). Ha nepeceyeHnmn ropnsoHTaNbHbIX NPOEKLUA CEYEHWNI, NONY-
YEeHHbIX MPU MepeceyeHnn 3aZaHHbIX TeNn MIOCKOCTbIO O, HaxoaaT
ropusoHTanbHble NPoeKLnn Touek 3 1 3’ (oHU aBaatoTcA obLMmK ana
umMnmHapa u nonycdepsbl). PpoHTanbHble NPOEKUNKN ToueKk 3 n 3’ ne-

)aT Ha GPOHTANbHOM cnese NAOCKOCTH QL.

[Ona HaxoxaeHua Toyek 4 n 4' BBOAAT BCMOMOTraTe/IbHYIO ro-
PW30HTaNbHYIO NNOCKOCTb YpoBHA [3. CTPOAT ceyeHMs, HaxoaAT Npo-
eKkumn Touek 4 n 4'. CoegMHMB NonyvyeHHble PPOHTAsIbHblE MPOEKLUK
Tovek 1, 2, 3, 3/, 4, 4', nonyyatoT pPOHTANbHYIO NPOEKUMNLIO TNHUN Ne-
peceyeHMa unnmHgpa u nonycdepbl. FOpM30OHTaNbHAA ee NpoeKuma
pacnonaraeTtca Ha rOPU3OHTAZIbHOW MPOEKUMM UMAMHAPA, T.K. ero
H60KoBan NOBEPXHOCTb FOPM30OHTANIbHO-NpoeumpyoLasn. Yem 6onblue
CEeKyLMX NJ0CKoCTel byaeT B3ATO, a cnegoBaTesibHO, 60/blue 06Lmnx

TOo4ekK HaVI,ﬂ,eHO, Tem 6onee TOYHO 6yAET NOCTPOEeHa NINHNA nepece-

YeHWUA 3a4aHHbIX KpVIBOJ'IVIHEﬁHbIX TEN.
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Bonpocbl Ansg CaMOKOHTpons rno Teme «[leomeTpuyeckue

TENA»

1. Y710 Ha3bIBAeTCA MHOFOrPaHHMKOM?

2. Kak cpoATcsa npoeKumm MHOrorpaHHUKOB?

3. Kak ctpoutca ¢purypa, nonydyaemas npu nepecevyeHmnmn npms-

Mbl UM NUPAMUAbI NNOCKOCTbIO?

4. Kak cTpoaTcA TOYKM nepeceyeHna NpusmMbl Uan NMpamuabl
NpsMo InHMeN (ToYKM BXxoaa 1 Bbixoaa)?

5. Kakue purypbl nonyyatoTcs npm nepeceyeHmm KoHyca naoc-
KOCTAMM YAaCTHOIO MNONOMKEHMUA?

6. Kakue purypbl nonyyarotcs npu nepecedeHnm LUANHAPA
NJIOCKOCTAMM YaCTHOTO MOSIOXKEHNA?

7. B yem 3aKto4aeTCcs cnocob NOCTPOEHUA TOYEK NpeceyeHmns

NPAMOW JIMHUK C KPUBOI NOBEPXHOCTbIO?
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3agauM  ons CaMOCTOsITENlbHOW  paboTbl MO TeMe
«['eoMeTpuyeckue tena»

MHororpaHHuKu

MocTpouTb GUrypbl CEYEHUN, ONPeaennTb UX HaTypasibHble

BeAnYnHbI (puc. 116,a,6).

S2 Br.
Olnz
X x ’
s
Ol
6)
a)
Puc. 116
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I/IH)KeHepHaH W KOMIIbIOTEpHaA rpa(bmca

MocTpouTb HedoCTalolMe MPOEKUMM TOYeK, fexallmx Ha

rpaHsax nupammapl (puc. 117).

S

K

oP
S1 -

Puc. 117
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3. MpocTpoutb GpuUrypy ceveHns u onpeaenTb ee HaTypasib-

HYO BeIMYnHY (pnc.118).

S

Br.

S1

Br.

Puc. 118
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I/IH)KeHepHaH W KOMIIbIOTEpHaA rpa(l)mca
Tena BpaleHun

4. MocTponutb GUrypbl CEYEHUI, ONpeaennTb UX HaTypasibHble

BeAnYnHsbI (puc. 119,a3,6,8).

o, ™,

Pnc. 119
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5. MocTpouTb HepocTaloWwme NPOEKUUM TOYEK NPUHAZNEKA-

LMX 6OKOBOI NOBEPXHOCTM ToueK (prc.120).

Pwnc. 120

6. MpocTpouTb GuUrypy ceyeHns n onpesennTb ee HaTypasb-

Hyt0 BeiMunHy (puc.121,a,6).

Olmz ;
\\
'Ynl anl
a) 6)
Puc. 121
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KoHTponbHas pabota no teme «'eoMeTpuyeckue tena»

3apaHue [1oCTpouTb TPETbI0 MPOEKLUMIO FeOMETPUYECKOro

Tena, Npoekumn GUrypbl CEYEHUs, HaTV ee HaTypasbHYO BENIMUMHY .

BapuaHThbl

24 o V73
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5. 6.
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