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BBELEHME

L. O crepeoMeTpHn

B npemmaymux Kiaaccax MB H3yyasu IVIaBHBIM OGpa3soM reoMer-
"'pHIO Ha IIOCKOCTH — [JIAHAMETPHIO, & TeNephb GyAeM 3aHHUMAaThCsl Ieo-
MeTpuell B npocTpaHcTBe. Ee Ha3bIBalOT cTepeoMeTpueH (OT rpeyecKux

C/IOB  «CTEPEOC» — TEJIECHEIH, [POCTPAHCTBEHHEIH, «METpPEOy — H3-
MepsIo).

B npunnune Besikoe peasbHOE TENIO ~— 3TO NPOCTPAHCTBEHHAsS (Ury-
pa, ec/iH €ro paccMaTpHBAaTh C TOYKH 3PeHHS TOJIbKO (POPMEI H pas-
MepoB.

O6pamasnch K reoMeTpu#t B TMPOCTPAHCTBE — K CTEPEOMETPUH, Mb
6yaeM mnpejnoJaratb, 4YTO TEOMETPHsI HA MUIOCKOCTH — IJIaHHMET-
pHs — HaM B OCHOBHOM H3BecTHA.

Kaxapiii npencras/iser HarIsAHO IJIOCKOCTb HJIH MO KpafiHel Mepe
KOHEYHBIH KYCOK MJIOCKOCTH, HaNPHMEP IJIOCKOCTh CTOMA, JOCKH H T. M.
B nnaHnMeTpuH n/JOCKOCTh paccMmarpuBaercs cama Mo cefe, HE3aBH-
CHMO OT OKpYyamwuero npoctpadcrsa. OnHako, 3aHUMasgch reoMeTpHe
Ha IIOCKOCTH, MBI BCE K€ IIOMHHM, YTO NJIOCKOCTb DPaclojIOXeHa B
NPOCTPAHCTBE M 4YTO B HEM MHOro mjaockocTeil. Ha Kamjoft u3s Hux
BBIMIOJIHAETCA IJIAHHMETPHA.

Takum o6pasoM, B cTepeoMeTpHH MJIOCKOCTh — 3TO GHrypa, Ha
KOTOpOH BHINOJHSETCS NJaHUMETPHs, T. €. CHPaBENJIHBH aKCHOMEI
NJ1aHHMETPHM, @ BMECTE C HUMU H HX CJEJCTBHA ~ TEOPEMbl IJaHH-
MeTpuH. MoXHO He MOMHHTB BCEX AKCHOM IJIAHUMETPHH, HAZO TOJBKO
TNOHHMaTh, YTO IUIQCKOCTb —3TO (Urypa, B KOTOPOH €CTb TOYKH, Nps-
Mbl€, OTPE3KH, YIVIbI C HX OCHOBHBIMH CBOHCTBaMH, a 32 HUMHM U Jpyrue
H3BECTHBIE GHTYDHI: TPEYTrOJAbHHKH, OKPYKHOCTH H T. A. CBoficTBamu
3THX IVIOCKHX QUTYD, TEOPEMaMH O HHX, JOKa3aHHEIMH B IJIAHHMETPHH,
MBI NIOCTOSTHHO 6yJIeM TO0JIb30BaThCS.

[Ipu sToM Hajgo uMeTb B BHAY, YTO XOTA B OCHOBY NJIaHUMETPHH
MOryT ObITb IOJIOXEHBI Pa3/HYHBIE CHCTEMBI akcHoM (moapoGHee o6
3TOM CKa3aHO B § 6) H caMO MOCTpOeHHe NJIaHUMETPUH LNOMYCKaeT pas-
JIMYHBIE NYTH, HO B pe3yJibTaTe, HECMOTPsl Ha BCE 3TH pas/iugus, B
ITAHKMETPHH H3YYAIOT OJHH H T€ Ke reoMeTpHueckye PUIypH U MoJy-
YaloT OJIHU M Te XKe HX CBOHCTBA, BEIPAXKEHHBIE B TEOPEMAX H aKCHOMAaXx:
TeopeMa Ilucdaropa u Teopema o cymme yIVIOB TPeyroNbHUKA, [IPH3HAKH
paBeHCTBA TPEYroMbHHKOB H CBOHCTBA IepeMelieHHH, onepaliu ¢ BeK-
TOpaMH U TeOpeMa O IVIOUWAAM Kpyra u T. A.



Puc. 1

BaxkuefimpMu 0GHEKTAMH CTEPEOMETPHH SIBJSIIOTCA HPOCTPAHCTBEH-
Hble QHI'YDHI, He Jexallde HH B KaKo# INIOCKOCTH: Hanpumep, uiap,
cepa, ky6, napannenenuues, nNpusmnl, nupamujint (puc. 1). Koneuno,
BCE OHM 3HAKOMLI BaM, HO, 4ToOhl H3YUHTL HX CBOACTBA, HeOoGXOAMMO
cHaya/Ja pacCMOTPeTb B3aHMHOE PaclOJIOXKeHHe NPSIMBIX UM TJIOCKOCTEH
B npocrpancTse (raasul [—I11). Onpako B 3ajauax M nepshIX IM1aBax
Mbl 6yleM paccMaTpuBaTh MHOTOrpaHHuKH. CeHyaC MBI NepeqyHCIHM
HEKOTOpBIe H3 HHX U JaJHM UX OMHCAHHe.

Ky6 — 3TO MHOTOrpaHHHMK, Y KOTOpPOrO HiecThb IpaHedl W BCE OHH
KBaJparHl.

INapannenenunen — 3T0 MHOTOTPAHHUK, Y KOTOPOTO IIECTb TIpa-
Hell ¥ Bce OHM MapaJljieslorpaMMbl. BBl y2Ke 3HAKOMBI C TEPBBIX KJ1ACCOB
C NpsIMOYTOJIbHBIM MapajjeJenunenoM, y KOToporo Bce I'panu — mps-
MOYTOJIbHHKH.

r2-yrojbHasi NHpaMHJAa — 3TO MHOTOTDAHHHK, Y KOTOPOTO OJHa

TPpaHb, HasblBaeMasad OCHOBAHHEM INHPAMMJDI, —HeKOTOpHﬁ n-yroJib-

HHK, a OCTaJbHbie /i TpaHell — TPeyroNbHHKH ¢ OOilel BepHIMHOH.
DY TPeyroJbHUKH HAa3BBalOTCs GOKOBLIMH TPAHSMH NUPAMMIbI, a HX
oflllasi BeplIHHA — BepIUMHON mHpamuabl. [lpocrefiiell u3 Bcex mu-
pamuj] (H Jaxke MHOTOTPAHHHKOB) AB/ISIETCS TPEYroJbHasi NMHpaMHja,
KOTOPYIO HA3LIBAIOT TaKKe TeTPasipoM, T. €. YETHIPEXTPAHHHKOM. ¥
TeTpasjpa ueTelpe I'PaH¥ U BCE OHH TPeyroNbHHKH. Ecau Bce rpanu
TeTpasipa — NPABUJIbHBIE TPEYTOJBHHKY (T. €. Bce €ro pe6pa paBHBb),
TO TeTPA3AP HA3LIBAETCH NMPABHUJIbHBLIM.

nr-yrojibHasi NpH3Ma — 3TO MHOTOIDAaHHHK, HBE IPaHH KOTOpPOTO,
Ha3bBaeMble OCHOBAHHSMH, — DaBHHIE 71-YIOJbHHKH, a OCTaJbHEE
n rpaneft — napaJasenorpaMmel. OHH Ha3bIBAIOTCA GOKOBBIMH IPaHAMH
npu3msel. IIpu atoM JmoGast GoKoBas rpadb MMEET € KaXkKIbIM M3 JIBYX
OCHOBaHHH 1o oxHo# obuieil cropone. Takum obpasom, napasresent-
ned — amo npusma, 6 OCHOBAHUW KOMOpot — Naparresozpamm.

BonbmuHCTBO POPMYAHPYEMBIX HAMH YTBEPKACHHH H 10KA3aTeAbCTB
nanocTpupyercsl pucynkamu. OrTiiuue 3THX PHCYHKOB OT TeX, KOTo-
PBIMH HJIVIIOCTPUPOBAJICA KYyPC NAaHUMETPHH, B TOM, YTO 31€Ch Mbl Ha
IIJIOCKOCTH pHCYHKA (B KHHIe, B TeTpajd, Ha JHOCKe) u3ebpaxaeM He
TOJIBKO IJIOCKHE, HO M Hemnockne ¢uryprl. OCHOBHEIE TMpaBujia U
npueMsl TAKHX H300paxKeHHH M3BECTHH M3 LIKOJBHOTO Kypca uepueHHs
1 6y 1yt o60CHOBaHE B Kypce crepeoMerpun. Ceiiuac Mul IePeUHCIUM TPU
caMmble TPOCTHIE H3 HHX.

1. Iaockocmu Ha pucynkax usdobpascarom urnoeda 8 eude napai-
NCA0EDAMMA, HO YQue 8 8u0e npoussoabHOl obaacmu (puc. 2).
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2. Hapannesvuvie npamoie  (ompes-
KU) Ha pucynkax usobpaxcaiomes na-
PARACALHIMI ONPESKAMU.

3. Cepedura ompeska usobpaxcaem-
Ca KAK cepeduna e20 uUB00padcerus.

I1H npapusia JO/KHE COGMONATHCA,

HanpHMep, NPH H300pa)KeHHH MHOTO- . Puc. 2
TPaHHUKOB (B 4aCTHOCTH, Ky6a d mna-
panrenenunena).

I1. Hpo reomerpuio

Kaxapilt uejioBeK HMEeT Har/sijJHoe HOHSITHE O TPOCTPAHCTBE, O
Tenax, o urypax. Ho B reomMerpuu cBoificTBa GOUTYp H3YywalOTCs B OT-
BJIEYEHHOM (aOCTPaKTHOM) BHJE H C JIOTHYECKOH CTPOTOCTBIO.

CBoeoGpasue TreoMeTpUM, BHIAE]AIOMIEe €e CPeAH APYrUX pasie-
JIOB MaTeMaTHKH, Ja U BCEX HAaYK Boollue, U 3aKJ0YaeTcs B HepasphiB-
HOM OPTaHMYECKOM COEUHEHHH KMBOTO BOOOpaXKeHHs CO CTPOroH Jio-
rukoil. ['eomeTpus B cBoei CYyTH 1 €CThb NPOCTPAHCTBEHHOE BoOGpaxKeHue,
NPOHH3aHHOE W OPraHH30BaHHOE CTPOroH JIOTHKOH.

Bo BCSIKOM INOAJIMHHO TEOMETPHUECKOM TpeLIOKEHHH, OVAb TO
aKCHOMa, TeopeMa WJH OIpele/eHHe, Hepa3phIBHO NPUCYTCTBYIOT 3TH
JBa 3JIeMEHTa: HATMsgAHAs KapTHHA W cTporast (GOpMYyJHPOBKA, CTPOTUH
Joruueckuil BuiBof. Tam, riae HeT ogHOH M3 3THX JABYX CTOPOH, HET H
NOJIMHHOM TeOMETPHH.

- Harmanuocrs, BooGpakeHue npHHaANexaT Oojbllie HEKYCCTBY,
cTporasi JIOTHKa — MpuBHJeruss HayKH. CyXocTb TOYHOIO BLIBOJA H
JKHBOCThH HAIVISAHOH KapTHHBI — «JI€j M IIJJaMEHb HE CTOJIb Pa3/IHYHbl
Mex cobofiv. Tak reomeTpusi coeuHsieT B cee 3TH 1Be NPOTHBOMOMONK-
HocTH. Tak ee w HAjO W3yyaTh, COE/HHSIA KHBOCTh BOOGpaXKeHHS ¢
JIOTHKOH, HArJIsiIHBle KapTHHEL CO CTPOTHMH (POpMYJIMPOBKAMH H JIO-
Kas3aTesibCTBaMU.

[loatoMy OCHOBHOE HpABHJIO COCTOHT B TOM, YTO, BCTpeuasich ¢
orpejieIeHNEM, TEOPEMOH HJIH 3aJadeil, HYXKHO NpeXae BCEro Mpeicra-
BHTb H NOHATb HX COZEpKaHHe: NPeICTaBHTh HATJISIHO, HapHCOBATh
HJH, ellie Jyd4ile, XOTS U TpyAHee, BOOGPa3HTh TO, O YeM HJET peub,
U OJHOBPEMEHHO MOHSATh, KaK 3TO TOYHO BBIPAMKAETCH. =

Huuero ne crapafitech 3ayunth, He HapHCOBaB, He BOOGPA3UB TOIO,
O YeM HJET peub, He NOHAB, KaK 5TO HAI/ISJHOE TpeJ]CTaBjeHHe BHpa-
3KaeTcsi B (OPMYJHMPOBKE ONpENENEHHs], TEOPEMbl WJH 3afayH.

Tlpucrynas x uayyenuio JoKa3aTe/bCTBa TEOpeMbI HJH K peleHuio
3ajauy, cNefyHTe TaKOMY NpPHHOHIY: cTapaiTech BHAETh -— HapPHCO-
BaTh, BOOGPA3UTh — H OJHOBPEMEHHO CJIENHTb 3a JOFHKOH paccyxKie-
HHS; KapaHaam JoJKeH HaGpachiBaTh WM aKKYpPaTHO PHCOBATh COOT-
BETCTBYIOIle KaPTHHKH M TYT 2Ke BBIMUCHIBATh KPAaTKO B CJIOBaX H Hop-
MyJaX OCHOBHBIE STamlbi PACCYKIEHMS.

IeomeTpHs BO3HHK/IAa M3 NPAKTHYECKHX 3alay, ee MNpPeiJIOKeHHs
BbIpaXaloT peasbHble GaKThl H HAXOAAT MHOTOUHC/ICHHBIE IIPHMEHEHH .
B KOHeYHOM cyeTe B OCHOBE BCeli TEXHHKH TaK W/HM HHaue JIeXKHT reo-
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MEeTpHR, MOTOMY UTO OHA NOABASETCA BCIONY, The HYKHA XOTd G6Hl Ma-
Jefiluasi TOYHOCTb B onpeaescnnn gopmist u pasmepos. M texnuky, u
MHXKeHepY, H KBaaupuunpopalHoMy paboucMy reoMeTpHyecKoe Boobpa-
JKeHHe HeOOXOAHMO, KaK M TeOMETPY HJIH apXHTEKTOpY.

Tlpu BceM peasbHOM 3HAYEHHH TEOMETPHM KaXJOMY MOHSTHO, uTO
HU B NPHPOJE, HH B TEXHHKE HET HH OTPE3KOB 6e3 BCAKOH IUMPUHBHI,
¥ GeCKOHEWHHIX IPAMBIX, HH TOYeK 6e3 BcAKHX padMepoB. Mpeannb-
Hble reoMeTPHUECKHE ¢UTYPHl CYIIECTBYIOT TOJNBKO B HalleM [pPeJCTaB-
JIEHHH.

Kak ke C/10XHU/IOCh TaKOe INPEJCTABJCHHE H 334eM OHO HYIKHO?

IlyTb (bOpMHpPOBaHHS FeOMETPHYECKHX NPEACTABJIEHHH H NOHATHH
Gbl1 oueHb J0oaruM. OH AJMJICA TRICSAYesaeTHS W He 3aBepiueH. [Tong-
TH$ TEOMETPHH NpPOJOKaOT H3MeHATbeA. [Ipocmenuth faxe B oBmux
yepTax 3TOT NyTh Mbl He MoxkeM. CjlieslaeM TOJIbKO cambie oOIiHe osic-
HEHUA. :

MoxHo ykazaTh JBe OCHOBHBIE NPHUYHMHBEL TOTO, YTO CJIOXKH/IMCh H
YTBEPAUIHUCH HJea/IbHBIE TEOMETPHUECKHE MPENCTABJCHHS.

[TepByto npuuHHy Jerko NMOHATh M3 NPHMepa NMPOBEJEHUS OTpe3kKa.
3emiemepsl B JpesHeM Erunre BTHIKAJH B 3¢MJI0 JBa KOJBIIKA U
NPOTATHBAJH MeXAY HEMH BepeBKY. Ho KoJBILKH MOXHO B3siTh 1O~
TOHBILE, 8 BMECTO BePEBKH — TOHKYIO HHTh. M He BUAHO, noueMy He/ib3s
YTOUHATb 3TO AaJblle.

Takum obpasoM, nepBasi NPUYMHA COCTOHT B TOM, YTO NPaKTHKa
W HaNIsJIHOE TpeJieTABJEHHe Beeria MOKa3pBald H HOKa3bIBAIOT BO3-
MOMKHOCTb c/ieslath (PopMBI Tesl M TreoMeTpuyeckoe TOCTpoeHHe GoJee
ToyHbpIMH. Tak, mpeAcTaB/sia cefe NPOAO/IKEHYE OTpe3Ka IPSMOH, MBI
He BMAMM NPHHUMIIHAJIBHBIX €My IPaHHI, U BO3HUKAET NpeJCTaBJICHHE
© HEOTPaHHYEHHO TPOJOIKEHHOH HPAMOH.

Herounoctu cBs3aHbl ¢ OCOOEHHOETAMH MaTepHasa peajibHBHIX Tel,
C TeMH MJIM MHBIMH ycaosusivd. Ho Bce 3To sB/IsieTcsi IOCTODOHHHUM H
cnydafiHBIM N0 OTHOIUEHHIO K CYMIECTBY caMHX TEOMETPHUECKHX Io-
crpoennil. [103TOMy 3TH NOCTPOEHHS BHICTYNAIOT B INPHHIMIE KaK He-
OrpaHHYEHHO YTOUHSIEMBIE, TAK XKe Kak (opMa U pasMephl Tesa mpen-
CTaBJISIOTCH B NPHHIMIE HEOrPAaHHUYEHHO YTOYHSsEMBIMH.

Or1ciofa ¥ BO3HHKaET MpeAcTaBaeHne 00 ujeanbHbIX FeOMETPHUECKUX
¢purypax. PaccmarpuBaercs, CKaxKeM, TPEyTOJbHMK He IEPEBSIHHBIN,
He XKeJe3HBIl, HUKaKofi Apyro#, a TPeyToJbHHK BOOOLIE M, 3HAYHT,
HJeaJbHBIH TPEYTOJbHUK.

BTopas mpuHuHHa TOTO, YTO 3TO NpPEJICTaBNEHHE CAOXKHIOCh H yTBEp-
JIMJIOCh, TECHO CBA33aHHaf C NEPBOH, 3aKJioyaeTcd B TOM, YTO TOYHOE
paccyx/eHue TpeGyeT HleasbHO TOYHO ONPefeNeHHOro mpeaMeta. s
Toro uroObl JAeNaTh BBIBOAEL, YTOOBI peliaTh NpaKTHYECKHE 3ajayH,
HY2KHBI UEeTKHE [IpaBuJia. A TOYHEIe NIpaBHJ/a TPEOYIOT TOYHLIX MOHATHH,
TeM Gosiee TOUHBIX MOHATHH Tpefyer TouHas Teopus. B 3TOM BTOpas
NpUUMHA YTBEPXKJEHHsl HAea/lbHBIX NMOHATHH reomerpuu. Ilpoomsxkaio-
Iueecs U Tenepb YTOYHEHHE TeOMEeTPHYECKUX TMOHATHH HePaspBIBHO CBA-
3aHO ¢ YTOYHEHHEM MaTeMaTHYeCKHX pacCyKACHHH — onpenesieHHd H
AOKa3aTe/NbCTB. A TOYHAs TeOPHS HYKHA B KOHCYHOM CYeTe AJ/iA MpH-



MEHeHHsl B HayKe U TEXHHKE, TaK Xe Kak B TOYHOfl paboTe HyXeH Xo- .

POIIMHA TOYHBIA HHCTPYMEHT.

MaremaTHKa, B YACTHOCTH T€OMETPHS, H MpPelCTaBJIsieT coboil Mory-

IICCTBEHHBIH MHCTPYMEHT II03HaHHA [IPUPOABI H  CO3ZaHUA  TeX-
HHKH.

[Mopsenem utor. MreanbHble reoMeTpuyecKue NOHSTHSE BOSHHKAWOT B
pe3yJqabTaTte OTBJICUEHHS OT BCero BHELIHEro H cnyqaﬁﬂoro AJid caMuXx
1IPOCTPAHCTBEHHBIX OTHOWEHAH U GOpM, KaK TakoBbie, B HX COGCTBEH-
1I0OM BHJE. DTO OTBJIEUEHHE 3AKPEILIAETCH B BHIBORAX TEOMETPHH, KO-
TOpoH HYyXKHA NpPOYHAsl JIOTHYeCKas CTPYKTypa, KaK HYXKHa MpouHas
CTPYKTypa XopoweHd MallHHe.

B. WM. Jlenun nucan: «Meiuisienye, BOCXOlA OT KOHKPETHOTO K ab-
CTPAaKTHOMY, HE OTXORHT — €CJIH OHO MPABUALHOE... — O M HUCTHHLL,
a4 NMOAXOAHT K Hefl. ... 6ce HayuHble (IPaBHJbHEIE, CEPbE3HEIE, He B3J0p-
nbie) abCTpakUKH OTPaxKalT OPUPOLY Iiy6GxkKe, BEpHEE, N O A H € e
(JTenun B. HU. Iloau. cobp. cou., T. 29, c. 152).
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IX knacc

TNABA 1.
OCHOBAHMUSA CTEPEOMETPUU
§ 1. AKCMOMbI CTEPEOMETPMU

1.1. AKCHOMbBI PaCCTOSIHMA U MITOCKOCTH

B reoMerpuu ¢urypsl H3y4aioTcst B OTBJEYEHHOM BMJIe H C JIOTH-
yecKo#l ctporoctbio. [Toaromy copmysupyeM Te yTBepKAEHHS, HUCXO-
ISl H3 KOTODPBHIX MOXKHO IIOJY4aTb BHIBOJABI CTEPEOMETPHH HHCTO JIOIH-
UeCKUMH pacCyXaeHusiMu. Takue yTBepKAeHHS Ha3LIBAIOTCA, KaK H3-
BeCTHO, akcnomMamu. CTepeoMeTpHsi CTPOMTCA Ha HX OCHOBE, 2 IOTOMY
rOBOPAT, UTO OHH 00DA3YIOT OCHOBAHUS CMeEpeomMempuu.

TIpocrefiuiMu ¢urypaMd B IIPOCTPAHCTBE fIBJIAIOTCA TOYKU. Kak
H B [UVIAHUMETPHH, TOUKH 0003HauaioT GoJbIUMMU OGYKBAMH JIATHH-
ckoro andasura: A, B, C, ... . Jaa KaxIpiX ABYX TOUEK B NPOCTPAH-
crBe onpejeseHo paccrosiide. O6 9TOM M TOBOPHT mepBasi aKCHOMA.

Axcuoma | (akcuoma paccmosuus). B npocrpancree xaxcdoim
dsym TouKam COOTEETCT8YeT eOUHCTBEHHAA BEAUHUHA, HA3LIBAEMAS
paccrosnuem mexcoy Humu.

ToBops «0se moukus, Mbl NMOAPA3yMeBaeM, YTO UX AeHCTBHTENBHO
IB€, T. €. YTO OHM He COBNAJAloT. TakK ke NOHHUMAIOTCS Aafblle BEIpa-
KEHUA «J[BE MJIOCKOCTH», «TPH TOUKH» U T. A.

Paccroanune mexny Toukamu A u B o6o3Havaerca cumbosoM | AB|
niu | BAJ.

Tenepb, Koria BBeJeHO IIOHSITHE PACCTOSIHHA MeXIy TOYKaMu B
LPOCTPAHCTBE, Mbl MOXKEM OIpENeNHTb, YTO TAKOE IIOCKOCTb.

IiockocTh B nmpocTpaHcTBe — 3TO TaKas ¢urypa, B KOTOPOH BhI-
NMOJHACTCA IUIAHUMETPHS. DTO ONpejieleHHe O3HAuaeT CJefYIomee.
TouKH NJOCKOCTH — 3TO TOYKH IMPOCTPAHCTBA, & PACCMOAHUSL MmexncY
MOYKAMU HA RAOCKOCHIU — MO PACCMIOAHUS, MENCOY HUMU 8 NPOCM DA~
cmse. BBeiisl TaK pacCTOSHHS MEXKIY TOYKaMHM Ha IJIOCKOCTH, MOMKHO
3aTeM, HAlPHUMED, ONpEeJeNHTb, UTO 3HAUUT mouka X aejcum mescdy
moukamu A u B. 310 3uaunt, uro X orymuda or A ¥ B ¥ BBIIOJHAET-
csi paBeHcrBo |AX|+|XB|=|AB|. Torma ompesox AB — 310 ¢u-
rypa, cocrosiias u3 Touek A, B ¥ BceX TOYeK, JiexalluX MexAy HUMH.
3ateM uepe3 pacCTOAHHS MOXKHO ONpeienutb ayx AB, npamyro AB u
BooOIe /oOyI0 GUrypy Ha IVIOCKOCTH, O KOTOPOH TOBOPHTCA B aKCHO-
Max mnJjaHuMeTpu#. UM Temepn scHO, YTO, TOBOPS «IJIOCKOCTb B IIpO-
CTPAaHCTBE —— 3TO Takad (ULypa, B KOTOPOH BHINONHAETCS NJaHHMET-
pusi», Mel MUMEEM B BHAY, YTO BHINOMHAIOTCA aKCHOMBI TJIAHUMETPHH /ISt
OTPE3KOB, NPAMBIX, Jyuell H T. 4., BBeJCHHHIX B IJIOCKOCTH yepes pac-
CTOSTHHA MEXAY ee TOUKaMH.



- TInockoctH o6bMHO 0603HAYAOT Ma-
JIBIME GYKBaMH TDEUECKOro aJipaBHTa:
a, B, v, ... . O cymecrBoBaunu ImJ0cC-
KOCTell B NPOCTPAHCTBE FOBOPHUTCH BO
BTOPOH aKCHOMe.

Axcuoma 2 (akcuoma naoc- Puc. 3
kocmu). B npocrpancree cywecray- ’
wr naockocru. Yepes rxaxwdovie rpu
TOUKU npocrpancreéa npoxodur nrockocrs (puc. 3).

MoxHno mpepcraButh cefe MIOCKOCTb (TouyHee, €€ yacTh) Kak I0-
BEPXHOCTb CTOJIA, CTEHHl WM IOTOJIKA, POBHOH INIOUIAJKH Ha 3eMJe.

O6patute BHHMaHHe, UTO B AKCHOME 2 TOBOPHTCH (CYU{eCMBYIOm
HAOCKOCMUY», M. €. 4o nAoCKocmeld 6 npocmpancmse 6oavuie 00HOL.

- Moxer BO3HHKHYTb BOIpOC: 3ayeM OrOBapHBaTb B aKCHOMeE, YTO
B NPOCTPAHCTBE €CTb MJIOCKOCTH? Bejb TYT ke rOBOpPHUTCS, YTO yepes
KaxJple TPH TOUKH MPOXONHT MJOCKOCThb, a 3HAYUT €CTb IJIOCKOCTH.
Onnaxo 310 coobpakeHHe BepHO TOJILKO B TOM CJydae, €CJH B INpO-
CTpaHCTBE eCTh TPU TouKu. [loaTOMy MOXKHO HE OroBapuBaTh CYILIECT-
BOBaHHEe IJIOCKOCTH, €CJH NOoTpeGoBarh, YTOOH B NIPOCTPAHCTBE CYIIE-
CTBOBAJIH 110 KpaliHeli Mepe TpH TOUKH. BoJsee Toro, roBops «CyHmleCTBYIOT
IJIOCKOCTH»®, MBI MOJTYEPKHBAEM, YTO MPOCTPAHCTBO HE HCUEPIIBbIBA-
ercsl OJHOH IJIOCKOCTHIO.

M3 aKcHOMBI TJIOCKOCTH BBITEKAET, UYTO MHOMCECTBO MOYEK npo-
cmpancmea Oeckodeuro (TaK KaK B MPOCTPAHCTBE eCTb IJIOCKOCTH, a
Ha KaxkJIOoH IVIOCKOCTH, KaK H3BECTHO H3 IVIAHHMETPUH, MHOXKECTBO TO-
yeK GecKOHEYHO).

Tlockoabky HQ NAOCKOCMAX 6bINOAHAEMCS NAQHUMEMPUS, MO HA
HUX ecrtb npamoie, OMPe3KU, mpeyaoibHuxy U Opyede naockue gueypol
€O 8CeMU UBBECIHbIMU U3 nAARUMempPUL c8oticméamy. Bmecte ¢ Kax ol
IVIOCKOCTBIO U Bce 3TH QUTYPHl OKaswiBawoTcs (UrypamMu B NPOCTPaH-
CTBe.

Jlanee, u3 akcHOMBI 2 CJIEYET, YTO NAOCKOCTL NPOXOOUM HE MOAbKO
uepes KaxcOble mpu mouku, HoO U 4epes KaxcOole 00HYy Uy 0se MOYKU.
HefcTBUTEbHO, B35B, HANPUMED, JIOGHE IBe TOYKH, MOXKHO 100aBHTb
K HHUM €lle OJHY TOYKY (€ MOMKHO B3ATb H3 IJIOCKOCTH, CYUIeCTBYIOIEH
COTJIACHO aKCHOMe 2) U TPOBECTH 4Yepe3 HHX TJIOCKOCTD.

INockonbky B mpocrpaHCTBe uepe3 Kaxiple [IB€ TOYKH MPOXOAHT
IJIOCKOCTh, @ B IJIOCKOCTH 4epe3 Kaxkible ABe TOUKH NPOXOAUT Nps-
Masi, TO 8 npocmpancmee 4epead KaxcOoie 086 MOUKU NPOXOOUM NPAMAS.

O Touke uIn NpsMOH, colepxKaiilelcss B MIOCKOCTH &, TOBOPSAT, YTO
OHa JIEXHT Ha 3TOH NJIOCKOCTH WJIM YTO IIOCKOCTb ¢ IIPOXOIAHUT yepes
JAHHYIO TOUKY WJH IPAMYIO.

I?pHMbIe 0003HaYalOT MaJbIMH GyKBaMu JIATHHCKOTO aJsipaBuTa:
a b, c ...




1.2, AKCHOMBI O NPAMONH

Axcuoma 3 (axcuoma nepece-
denua naockocmeti). Ecau dse naoc-
KOCTU UMelOT OoO0uWyio TOUKY, TO ux
nepecedenue ecrb ux obujan npamas
(puc. 4).

Hanpumep, nepeceyenue ABYX CTeH
HJIM CTEHEl H MOTOJKa M T. M. (XOTs B
GOMBIIMHCTBE C1YYaeB MbI BCTPEUAEMCS]
. ¢ mepeceyeHNeM HOJNYIVIOCKOCTeH Mo UX
obuielt, orpaHHYMBaIOLIEH HX NPSIMOH, B
JAHHOM cJlyyae 370 — pebpo yria Kom-

Puc. 4 HATHI).

IlTosacunenue. To, yro nepece-
uyeHue JBYX TJOCKocTel o u f§ ecTh MxX
ofuiasi mpsiMas, O3HAYaeT, YTO OHA SIB-
JsieTen NPSAMOH KakK Ha ONHOH, Tak
Ha Ipyrofl MJIOCKOCTH M Kpartuaimui
OyTh MEXAY OBYMS UX OOHIUMH TOYKa-
Mu A U B Ha IJIOCKOCTH ¢ Take# ke,
Kak Ha P. JI19 ApYyruX noBepXHOCPEH
3TO MOXKeT OHITb COBceM He Tak. Hamnpu-
mep, Kpatyadmu# nytb ot A jgo B
(puc. B) Ha moBepxXHOCTH P HAET NO ay-
re AB, a Ha NVIOCKOCTH 0O, — TIO OTpPe3-
Ky AB a He o Ayre AB, obue#t ans
5 a u . Kpome Toro, B akcuome 3 roeo-
PUTCS, YTO y 3THX IJIOCKOCTe#l HET Apy-
rux ofmHuX TOYeK BHe MX ofuiel nps-
MOIt.

Onpepnenenue. Jpe muoc-
KOCTH, HMeloHiHe o6my0 TOUKY (M
TeM caMbiM 00L1YI0 NpSIMYI0), HasbiBa-
I0TCA NMEepPeceKaAloMHMHCH MJIOCKOCT AIMH.

Puc. 6 Wz akcuoMm 2 u 3 caenyer, uTo Aad

KaxkaoH MJIOCKOCTH O B IPOCTPAHCTBE

CYHIECTBYIOT TOYKH, He nexauue Ha &. JIeACTBHTE/IBHO, N0 aKCHOME
2 B npocTpaHcTBe cymlecTByeT ewle XoTs Obl OJHA MJIOCKOCTb B,
orTnynas or . Ecan a u P He nMeiorT oflefl TOUKH, TO Kaxaas Touka
IMOCKOCTH [ He JiexuT Ha a. Ecan ke & ¥ f uMeroT ofmylo TOUKy, TO
OHH HepecekaloTest 1o npsamott (1o akcuoMe 3). Torna so6as TouKa 1mJ0-
CKoCTH P, He Jexamasi Ha 3TOH NpaAMOH, HE JIEXHMT HA MJOCKOCTH o,

Axcuoma 4 (npunadsexcrnocmu npamoti naockocru). Ecau
npamas npoxodur 4epes dee TouKu OAHHOU NAOCKOCTU, TO OHA ae-
HUT 8 3TO NAOCKOCTU.

Hpyrumu cioBamu, ecau 0se mouxu OaHHOU npamol npuxadiexrcam
OarHOL RAOCKOCIU, MO NPAMAS COOepacumcs 8 amol naockocmu (puc. 6).

Puc.




M3 stofi akcHoMBHI crenyer, 4TO ec-
At NPAMAS HE aéxcum 8 OarnHol naoc-
Kocmiu, mo oHa umeem ¢ Heti He Goaee
00HOU 06weld modxu.

Onpenenenune. Ipamas =u
IVIOCKOCTb, HMelOliHe eXHHCTBeHHYIO
o0iyl0 TOUKy, Ha3blBalOTCH nepece-
KaIOUUMHCS.

3ameuanue. CoficTBOM 1I0C-
KOCTH, BBIDaXXEHHbIM B akKkcHome 4,
noJ1b3yloTcs Ha npaktake. Koraa Hajlo
NPOBEpUTb, sIBJSIeTCH JH JaHHA# I0-
BEPXHOCTb IJIOCKOH, K HeH NpHKJaisi-
BAIOT HECKOJIbKO pa3 JIMHEHKY B pas-
HEIX HanpaBJieHusfX. Kpali JuHEHKH,
DpUKacasick K MJIOCKOH INOBEPXHOCTH
B ABYX TOYKaX, ROJKEH LEeJHKOM Jieub
Ha Hee.

1.3. AkcHoma pa3bueHus
NPOCTPAHCTBa MNOCKOCTLIO

BenomuuMm, uto Kaxknas upsMas,
Jexalas B JaHHOH IJIOCKOCTH, JENHUT
ee Ha JBe IOJYIJIOCKOCTH, AJdsl KOTo-
PBIX OHa cCayxurT ofulefi rpaHHuel
(puc. 7). Toaynnockoctb, OrpaHHueH-
Has NpAMOH @, XapaKTepusyercs cJe-
AYIOIHUMH CBOHCTBaMH:

1) oHa comep:KHT NpsAIMYIO @, HO He
COBNAaJaeT C KeH;

2) ecnu toukun A, B mnpunapiexar
NOJYIJIOCKOCTH, HO He MpsAMOH a, TO
oTpe3oK AB He umeer ¢ g 06UWHX TOYEK
(puc. 8);

3) ecau ke Touka A NpHHANJIEKHT
NeJyIJ0CKOCTH, a B Her, TO OTpPe3oK
AB wuwmeer ¢ npsamoii a OBULYI0 TOUKY
(puc. 9).

AnasnoruuHo B NPOCTPAHCTBE OI-
pelensercs MOJNYNPOCTPAHCTBO  Kak
YacTb MPOCTPaHCTBA, OrpaHHYEHHas
[JIOCKOCTBIO (H cofepialias camy 3Ty
IVIOCKOCTh). TouHee e HOJYIPOCT-
PaHECTBO MOXHO ONpEAe/UTb TakK:

Onpexenenue. Ioaynpoct-
PaHCTBOM, OrpaHH4YEHHBLIM MJIOCKOCTbIO
o, HasbiBaeTcsa QHrypa co cCaeayOHIH-
MH CBOHCTBaMH:

Puc. 7

Puc. 8

Puc. 9

Puc. 10

Puc. 11




1) oHAa COEEPKHT MJIOCKOCTH ¢, HO He COBNAjJaeT C He;

2) ecad ToukH A H B npuHapiexar Qurype, HO He IVIOCKOCTH O,
70 oTpe3ok AB He umeeT ¢ a 06mHX Touek (puc. 10);

3) ecan xe Touka A npHHajpnexur ¢urype, a B HeT, TO OTpe3oK
‘AB umeer ¢ o o6uiyie Touky (puc. 11).

Ilnockocrp, OrpaHHYMBAIOWYIO MOJIYIPOCTPAHCTBO, HA3LIBAIOT TaK-
e ero rpaHsue.

Axcuowma 5 (akcuoma pasbuenus npocmpancmea NAOCKOCHIBIO).
Kaxcodaa naockocre pasbusaer npocrpancréo na dsa noaynpocr-
pancrea.

Wnaue roBopst, 04s kaxeOod niockocmu o cyujecmeytom poeHo 0ea
NOAYRPOCINPAHCINGEA, O2PAHULEHHLIE NAOCKOCMIbI) OL, OHQ CAYNCUML UX
obuwed epanuyed, 1 ux 00BeOUHEHUE COCMABASEN 6Ce RPOCHPAHCINEO.

[TosynpocTpaHcTBO 10 ONpefiesieHHIO He CBOAWTCH K I'DAHMYHOM
IUVIOCKOCTH, T. €. B HEM eCcTb TOYKM, He NpHHajJexamue ef. 3Hauur,
048 8CAKOU NAOCKOCIU 8 RPOCMPARCINGE ECMb MOYKU 6HE ee. (ITO YTBEPHK-
JIeHHe BLITEKAeT TaKKe U3 akcuoM 2 u 3.)

O ToyKax noJympocTpaHCTBa, KOTOpHIE HE JieXKaT Ha €ro rpaHulie,
rOBOPAT, YTO OHM JIEXKAT BHYMPU NOAYNPOCIMPAHCIIEA. '

I'oBopsAT, uTO ABe QUIYPHL JIEKAT 1O 00HY CMOPOHY OM RAOCKOCMU,
©CJIH OHH NpHUHAIIeXKAT OAHOMY U3 NMOJYIPOCTPAHCTB, OTPAaHHUYEHHBIX
JaHHOH IJIOCKOCThIO. AHAJOTHYHO, QUTYpa JIEXHT MO OLHY CTOPOHY
OT IJIOCKOCTH, €CJH OHa COJAEPXKUTCHA B OJHOM H3 MOJYIIPOCTPAHCTB,
OrpaHWYeHHbIX JAHHOH MJIOCKOCTBIO.

ToBopsaT, uTo JBe GUTYDEHI JIEKAT 1O PA3HbLIE CIMOPOHBL OM NAOCKOCMU,
€C/IH OHH TNPHHAAJIENKAT Pa3HBIM MOJYIPOCTPAHCTBAM, Or'DaHHYEHHBIM
9TOH IJIOCKOCTBIO, IPUYEM KaXKAad U3 QUIyp HMeeT TOUKH BHYTPH 3THX
NOJIYIPOCTPAHCTB.

Jononunenue x § 1. O Beamunnax

B axcuome paccrosnus CKasaHo, YTO PACCTOSiHHE MeEXKAY TOUKa-
MH — 310 BeJH4HHA (TOYHee GhUIO GBI CKa3aTh, CKAaJspHAs BeJHUHHA,
TaK KaK OBIBAIOT H BEKTOPHbIE BEJHYMHEL —— O HHX INOMJET peub B IIa-
Be VI). Uro ke Takoe Besuunna? Ha 3ToT Bompoc KPaTKO MOXKHO OTBE-
THTb TaK: 6eAUHUHA — MO MO, 4mo MOoxucHO usmepums. Vnn Gomee
TIOAPOOHO: GeAUdUHa — MO0 maKee CeoLcmeo npedmema UAU ABACHUA,
Komopoe moxcem Obimb 8 KQKOM-mo Cmobicae 6oabuie UAU MERbUiE U KO-
mopoe MONCHO MOYHO OUEHUMb.

Touras oueHKa BeHYHHBI HA3HIBAETCS ee H3MepeHHeM. li3mepenne
NPOMCXOMHUT B pe3yJibTaTe Npolecca CPaBHEHUS BENUYMHBI C HEKOTOPOH
BEJHYHHOH TOTO XKe poja, NPUHATOH 3a exunuuy. IIpouece cpaBHenust
3aBHCAT OT poOJa pacCMaTPMBAEMbIX BeJUUMH: [/ PACCTOSHHH OH
OJMH, 115 00BEMOB — APYrof, /s Macc — TpPeTHH H T. 1. B pesyJb-
TaTe U3MEPEeHHs BeJIHYHMHA [0JyyaeT ONpefieICHHOE YHC/AEHHOE 3Haye-
HUe IIpH JaHHOH eJMHMIE U3MepeHus.

Benuuuxbl urpaioT GO/bLIYIO PoJb B HayKe, OCOGEHHO B (U3HKeE.
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[Moury B 3aKOHBI PU3MKH BHIPAXKAIOT CBASH MEKIY TEMH HJM HHBIMH
BeJauuuHamd. CuJa, Macca, CKOpOCTb, TeMmeparypa H T. A. — BOT
npHMepsl (pH3INUECKUX BEJIUUHH.

Teomempuneckue eaudunvl — Mo CEOUCMEA eeoMEMpPUHECKUX hu-
2yp, xapakmepusyrowue ux Gopmy U pasmepes; 3T0 AJAMHA, MIIOWAML,
00BeM, BeJHYHHA yria.

JLavHel, miomagd, o6beMbl — BCEe 3TO NMPUMEPH! HEOTPHLATEIbHBIX
CKanapHbX BeauuuH. CKasisipHble BeJMYUHBI BIIOJHE ONPENE/AIOTCS
CBOMMH YHC/IEHHBLIMHM 3HAUEHHSAMH NpPH JAHHOH €JIHHUIE H3MEpPEeHHs.
Jlns ckaJisipHBIX BEJIMYHH ONpeje/siioTCsl OTHOUIEHHsS CPaBHEHHs («paB-
HO», «DOJIBLIE», «MEHDILIEY), CJIOXKEHYNe H YMHOXeHHe Ha JeACTBUTE/IbHEIE
ynena. Ilpu s1oM ReficTBHA €O CKa/IsIPHBIMH BEJHYHHAMH H HX OTHOLUe-
HHSl DPaBHOCHJIbHEL TaKHM 3Ke AEHCTBHAM M OTHOIUEHHAM C HX 9HCJIEH-
HbIMH 3HaueHHsivM. HHKakuxX Jpyrux cBOHCTB y CKa/ApHLIX BEJUYHH
HE IpeJroJaraercs.

Tipu s5ToM Hajo HMETH B BUAY C/IefyiOlIee: TaK KaK Jio0asi BelyuHa
JAHHOTO POJa He HMEeT cama No ceGe UMC/IEHHOro 3HAaYeHus!, a OHO CTa-
HOBUTCA ONpPEJe/EHHBIM JVIHIIB NPH BLHIOOPE €NMHHLEI, TO ONpPeJeaUThb
MOXHO He OT/JE/bHYIO BEJHYMHY, 4 MHOXECTBO BCEX BeJHUYHH (1060ro)
HdaHHoro poja. Tak mpuxouM K CJEIYIOMEMY ONpeAe/IeHHIO.

MHoxecTBOM HEOTPHLATENbHLIX CKAJASIPHBIX BeJHYHH (HEKOTOPOro
pojia) Ha3LIBAETCS] MHOXECTBO, AJIsl 3JE€MEHTOB KOTOPOTO BhIIONHAOTCA
caefylomye ycJI0BHS (aKCHOMBI BeJMUHHB):

1. Jlio6bie Jpa 3/eMeHTa (BEJIHMYHHBI) 3TOTO MHOMKECTBA CPABHHMBI
(1160 oHM paBHBHI, JUGO OfHA W3 HHX GoJblue APYrof), T. €. B 3TOM
MHOXKECTBE BBEJEHBI OTHOWIEHHS «PABHO» — «=b», «GOJbIIE» — «>» H
«MeHbHIe» — «<» U JJI5 MOGHIX IBYX BeJWYHH a U b Jau6o a = b, 1160
a > b, mubo a <'b.

2. Be/MYHHBI MOXHO CK/aJbiBaTh, T. €. KaxIbM ABYM BeJHUHHaAM
@ W b ONHO3HAYHO CONOCTABJSIETCS HEKOTOpasi BeJNHYHHA € = @ - b,
HaskBaeMasl HX CYMMOH.

3. BeqMuMHBLI MOXHO yMHOXaTb Ha JeficTBHTe/NbHBIe YHCTIa, T. €.
KaXJI0# BEJIHYHHE @ M KakKACOMY UYHC/IY ¢ ONHO3HAYHO CONOCTABJSIETCs
HEKOTOpas BeJMUHHA b = &  — Npou3BeleHHe @ HA O.

4. Kaxayio BeHYMHY @ MOXHO H3MEPHTb HEKOTOPOH BEJHYHHOH e,
T. €. CyWeCTBYeT Takoe uucao A, (@) = 0, uro a = A, (a)e. Ilpn 3tom
le=-e¢, 1. e. A, (¢) = 1. Uncio 7» (a) HASHBAETCA YHC/EHHbIM 3HaYe-
HYeM BEJIHUHHBEL @ NPH eIUHHIE .

5. JleficTBUA Hal BEJIHYMHAMH H HX OTHOLIEHHsl PaBHOCHJbHBI aHa-
JIOTHYHBIM JEHCTBHSAM H OTHOLIEHHAM C HX YHC/JICHHBIMU 3HAYCHHAMH,
T.€.,BO-NEPBEIX, & = b, a > bunna < b TOP}Ia 4 TOJIbKO TOTZa, KOrja
COOTBETCTBEHHO A, (2) = A, (D), A, (@) > A, (b) unu A, (@) <A, (b);
BO-BTOPEIX, PaBEHCTBO ¢ == ¢ - b paBHOCPlJIbHO paBeHCTBy A, (c)
= A, (a) + A, (b); HaKoHen, B-TPeThbHX, paBeHCTBO b = Ga paBHO-
CHABHO paBseHcTBY A, () = ah, (a).

e
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Sagaun k § 1
Ocrosnsie 3ada4u

1.1. Jloka)ute, 4YTO CYIIECTBYIOT: a) IJIOCKOCTb, KOTOpas mnepe-’
CeKaeT JAHHYIO MJIOCKOCTb; 6) mpsiMasi, KOTopasi HepeceKaeT AaHHYIO
IUIOCKOCTb; B) MJOCKOCTb, KOTOpasi Nepecekaer [AaHHYK NPAMYIO.
(TTnockocts nepecekaer ¢urypy (uiu ¢urypa nepecekaer njoCKocTb),
€CJIH HMeeT ¢ hurypoii xors Obl 0Hy 0OLLYIO TOUKY U QHTYPA JEXKUT N0
pasHble CTOPOHBI OT MJIOCKOCTH.)

1.2. KoHup! JioMaHO#, cocrosiiei U3 ABYX OTPE3KOB, JexaT 1o
pa3Hele CTOPOHBI OT JaHHOH II0cKOCTH. [loKaxuTe, 4To OHa nepeceKaer-
3Ty miaockoctb. O600IIUTE 3TO yTBEpKIACHHE.

3adauu k nynkmy 1.2

1.3. B npocrpancrBe 3ajaHa Hekortopas npsimasi. [Ipusepurte mpu-
Mep TaKOH MOBepXHOCTH, KOTOpas C 3TOH NPAMOH HMeeT: a) POBHO OIHY
obuLyio Touky; 6) poBHO ABe oOLLMe TOYKH; B) POBHO 7 OOLIMX TOUYEK;
r) GecKOHEUHOe MHOXeCTBO OOIIHUX TOUYEeK.

1.4. B npocrpaHcTBe 3ajaHa HeKoTopas mJocKocTb. [IpuBennte
npHMep TaKOH HEMJIOCKOH JHHUH, KOTOpas ¢ 3TOH IJIOCKOCTBIO HMeEeT:
a) POBHO OAHY oOYyi0 TOYKY; 6) POBHO lBe OOlLHe TOYKH; B) POBHO 7
) obmux ToueK; r) GecKoHeyHoe MHO-

8 XKecTBo OOLIHX TOUEeK.

1.5. JlBe mJOCKOCTH HMEIOT JBe
obmue Touku. OGbSCHUTE, MOUEMY
31H oOllMe TOUKH Jiexar Ha ofme
N NpAMOH 3TUX MJIOCKOCTEH.

/ 1.6. Ilpusenure mnpumep JIBYX
OJMHAKOBBIX IOBepXHOCTeH, KOTOpHIe
HMEIOT: 2) POBHO OJHY OOILYIO TOYKY;
6) poBHO n OGWHX TOYekK; B) GecKo-
HEYHOE MHOXECTBO OOIUX TOYEK,
He JieXKalluX Ha OJHOH NpAMOH;
r) poBHO OAHY OofWyW npsMyo (u
NpH 3TOM HE ABJASIOTCA IJIOCKOCTH-
MH); 1) POBHO n OOLIHUX NpPSMBIX.

8 1.7. YueHHK HapHcOBan YeThl-
pexyronbnnx ABCD (puc. 12). Tou-
Ka D nexur B miockoctd a. Ips-
Mman AB nepecekaer mJocKoCTb O B
Touke K, upsamas BC mnepecekaer
IJIOCKOCTh o B TouKe L. Ecrb JH
omnbKa Ha PHCYHKe?

1.8. YueHHK HapHCOBAJ YeTHIpEX-
yronbuuk ABCD (puc. 13). IlpaMas
AD J5exuT B NJOCKOCTH O, NpsMad
BC nepeceKkaeT nJ0oCKOCTb 0. B TOUKE
Puc. 13 K. Ecrb a1 omii6Ka Ha PHCYHKe?

Puc. 12

'0
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1.9. ITycte PABC — mpaBu/IBHEIE TeTpasjp, Touka Q — LEHTp
rpaun ABC, Touka K — cepenuna pe6pa AB. Hapucyiite ceuenue Te-
Tpasgpa maockoctaMu: a) APQ; 6) KPQ. Hapucyiite ofmuit orpesok
aTux ceueHu#. (Ecam niockoctb U durypa uMmerot oOHIyIO TOYKY, TO
ceueHHeM GHTYDEHI IIOCKOCTBIO Ha3LIBAETCA MHOXKECTBO HX OOLIHX TOYEK,
HHaye ToBOPs, HX MepeceyeHHe.)

1.10. TlaockocTs mpoxomut uepes Bepiuuny P terpasapa PABC.
Ormerbre Be TOYKH Ha pe6pax OCHOBaHHs TeTpasipa. Hapucyiite
ceuenue TeTpasjpa 3ToH miaockocrblo. Hapucyfite ceuenue 31oro xe
TETPa3pa IUIOCKOCTbIO, MPOXOAALIEd Yepe3 TPH TOUKH BHYTPH €ro
GokoBEIX pebep (Mo oaHOl Ha KaxaoM pebpe). Hapucyitre obmuit orpe-
30K 3THX JBYX CeueHHi. ~




1.11. Hapucy#ite tetpasap. BHyTpu IByX ero npoTHBONOJONHHIX -
pebep ormeTbTe Mo oaHoH Touke. CoefnnuTe HX oTpe3koM. Hapucyiite
JilBa CeYeHHs TeTpasfpa, KOTOPBHIE INepEeceKaloTcsl MO 3TOMY OTPE3KY.
Ilpensoxute HeCKONBXO BaPHAHTOB BO3MOXHBIX CEUeHHH.

1.12, YueHHK HaphcoBaJ ceueHHe TeTpasjapa MNJIOCKOCThIO (puc. 14,
a — 3), IpHYeM Ha PHCYHKe a TouKa @ — B rpanu ABC, Ha pucynke 6
Touka K — B rparu PAC, Ha pucynke 6 Touka K — B rpanu PAC,
toyka L — B rpanu PBC, Ha pucyuke ¢ Touka K B rpanu PAB,tou-
Ka L — B rpanu PAC, touka M — B rpanu PBC. Ectb a1 omn6ka Ha
pHucyHKe?

1.13. YueHuk HapucoBa/ ceueHue Kyba naockocTbio (puc. 15, 16).
Ectb a1 omnbKa Ha pHCYHKe?

1.14. Otkyna cjepyer, yro BHYTPH KaX¢IOro NOJYNpPOCTPAHCTBA
JIeKUT GECKOHEYHOE MHOMKECTBO: a) TOYeK; G6) MPsMbIX?

1.15. B pesyJsbrate nepeceyeHus: CKOJbKHX IHOJYNPOCTPAHCTB
MOXKHO MOJYYHTB: a) KyO; 6) n-yroJbHYI0 NpPH3MY; B) A-YTOJBHYIO
NHPAaMHAY; T©) TPeyro/bHHK; [) TOUYKy; €) miap; ¥K) Kpyr?

1.16. BepiuuHBl TPeyroJbHHKA JIeXKAT MO OJHY CTOPOHY OT AaHHOH
M10CKOCTH. [lOKaXHTe, 4TO OH BeCh JIEXKHT HO OJHY CTOPOHY OT NaHHOH
nJjocKocTH. Byzer /in BepHO 3TO yTBEPXKACHHE, €CJH BMECTO BEpPIIMH
TpeyroNbHUKa B3ATb APYTHE TPH €ro TOUKM? ByjeT /i 0HO BepHO Jis
yeTelpexyrosabuuka? [na npous3BosbHOH MJ0CKOH QuUryphI?

1.17, TlpuBepute mpumep JHHHH, KOTOpasi: a) He JIEXKHT B ONHOM
nsocKocTy; 6) mepecekaer JO0YI0 MJIOCKOCTD.

1.18. IlpuBepure npumep ¢uUrypH, KOTOpYIO mNepecekaer Oecko-
HEeYHOe MHOXEcTBO IUIocKoctel. Ecth Jiu Takas ¢urypa, KoTopylo ne-
peceKkaer: a) POBHO OJHA MJOCKOCTb; 6) POBHO JBe IocKoctd? Ecrb
Ju Takas ¢urypa, KOTOPYI0 HE mepeceKaeT HHM OjHa IJIOCKOCTb?
Iyerb ¢urypa cocrour H3 n tToueK. FcTh JIH TaKas MA0CKOCTb, KO-
TOpas e¢ lepecekaer, NPHYEM € KaxKIOH CTOPOHBI OT IITIOCKOCTH Ha-
XOIHTCA OJMHAKOBOE UHCJIO TOYeK?

1.19. [1nockocTh nepecekaer Terpasip. CKOIbKO NpH 3TOM OHA
nepecekaer: a) ero pebep; 6) ero rpasei?
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§ 2. CMOCOBLI 3ALAHUS MPAMBIX U MIIOCKOCTEA
B MPOCTPAHCTBE

31eck MBl MOJAYYUM MEPBHIE, CaMmbie NpPOCTHIE CJEACTBUHS M3 NPH-
'HATBIX HAMH AKCHOM CTEPEOMEeTPHH, Kacawomdecss MJIOCKOCTeH. "ITH
CIeJCTBHS OYEHb BaXKHbI, U HX YaCTO NPHHUMAIOT 3a akcHomel. MXx,
€CTeCTBEHHO, TOXKE MOXHO OTHECTH K OCHOBaHUSM crepeoMeTpuu. Camu
mo ce6e OHH JOCTATOUHO OUEBHAHBLI. JlOKas3aTeJbCcTBa HX JAOTCA Kak
MpHMep CTPOroro BHIBOJA M3 aKCHOM CO BCEMH HEOOXOAWMBIMH CChLIKa-
MH Ha aKCHOMBI M NpEIBIIYILNE TEOpPEeMBL.

D10 yunt 000CHOBAHUIO BLIBOJOB. KOrja Ha BallK YTBEPKIACHHA BaM
sagaior Bonpoc: «<OTKyJa 3TO ClIefyeT?» — Ha Hero HyXKHO yMeTh OTBe-
THTb. DTO BaXKHO He TOJIbKO B FeOMETPHH, HO He MeHbIle H B XKH3HH:
npHyyaThcst 0GOCHOBBIBATD CBOH PACCYKACHHS ¥ BHIBOJBI.

2.1. Mpamas, onpepensiemas ABYMA TOUKAMM

Me1 HauHeM co crexyiomieli BaXKHOH TeopeMbl O MPAMOH:

Teopema 2.1.B npocrpancree uepe3 aoboie deée dannvie TOY-
KUl nPOX00UT NPAMAR U NPUTOM TOALKO OOHA.

HoxasareabcrtBo. [lyetb A, B — /iBe faHHBIE TOYKH. Kax
CJIelyeT U3 aKCHOMBL 2, yepe3 HUX NPOXOJUT KaKasg-HUOYAb IJIOCKOCTb
a. Ha miockoctu BHINOMHAETCS! NJIAHUMETpHUs, IIO3TOMY Y€pe3 TOUKH
A, B B niockoctH o mpoxoiut npsiMast. MTak, NoKasaHO, 4TO uepes
Jio0ple JBe TOYKH B NPOCTPAHCTBE NMPOXOAMT NpsMasi.

. JlokaxkeM, 4TO 3Ta npsiMas TOJbKO ojua. Jlomycrum, Kpome mnps-
Moii a, yepes Toukn A, B npoxoxur eme npsimMas b (puc. 17). Ilo akcuo-
Me 4 mpsMasi, ¥MMewUlas ¢ IJIOCKOCTbIO ABe OOWMe TOYKH, JIEKHT B
3TOH IJIOCKOCTH. 3HAYMT, NpsMasi b CONEPXKHTCS B INIOCKOCTH C..

Ho B n/1ocKocTH o BHINOJMHAETCS MJIAHUMETPHSA, H, CTaJI0 ObITDh, Yepes
Jpe Touku A, B npoxoiuT TOJMBKO ojHa mpAMas.

Takum ofpasom, uyepes Touku A, B B nOpocTpaHCTBE MPOXORMT
TOJMbKO oiHa npamasd a. i

M3 mokasaHHOI TeopeMBbl cjellyeT, YTO M B NPOCTPAHCTBE, KaK Ha
IIOCKOCTH, JiBE NMpPsAMble HE MOTYT UMeTh GoJiblue OfHOH OOIIeH TOYKH.

Onpenenenne Jise npaMble, MMeOUHe eJHHCTBEHHYIO 00-
1YyI0 TOYKY, Ha3bIBAIOTCH Nepecekatolu-
MHCSL.

Sameuanue 1. To, uro yepes
JIBe TOYKH Ha IIIOCKOCTH TNpPOXOJHUT
npsiMas M IIPHTOM TOJBKO OXHa, B
NJaHAMETPHH  SIBJSIETCS  aKCHOMOH.
Ho uro B npocrpancTBe uepes Kax-
Jble JBe TOYKH TOMe MPOXOAUT POBHO
OllHa MPAMasi, Mbl BHIBEJH H3 aKCHOM,
T. €. B CTEDEOMETPHH 5TO YTBEpPKIe-
HHe sBAgeTcs TeopeMoH. MoxHO GbLJIO
Obl ;yMaTb, 4TO Ha IWIOCKOCTH uepes
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IB€ TOYKH NPOXOIUT JHIIb OJlHA
upsMas, a B NpPOCTPaAHCTBE —
muoro. Tak, Hanpumep, Ha
IJIOCKOCTH 4Yepes JBe NaHHbe
Toukd N ¥ S NpOXOAUT JHIIbL OX-
Ha OKPYXKHOCTb ¢ fuamerpom NS,
a B NPOCTPAHCTBE TAKHX OKPYX-
HoCTel GECKOHEYHOE MHOKECTBO.
WnnmocTpaniei MOTYT CJAYXKHTb

Puc. 18 BCe Mepuamanwl riobyca, NpoXxo-
nsimue yepe3 CeBepublit mosoc N
u IOxuuiit S (puc. 18).

Hoxa3zaB Teopemy 2.1, Mbl MOKeM TFOBODHTb O MPSAMBIX B MPOCTPaH-
crpe (He 06sA3aTeJbHO PacCMaTPHBAs UX KAK NpSMble Ha NPOXOIALIHX
uepe3 HUX MIOCKOCTAX) H 3ajaBarh NpaMyio Jo0o# napoli ee TOYEK.
AHasioruyHoe BepHO H /19 OTPe3KOB: KaXKIble Be TOUKH B POCTPAHCTBE
SBJAIOTCA KOHUAMH OJHOTO ¥ TOJBKO OIHOTO OTpe3Ka.

Tlpsimast, npoxonsuiasi uepe3 ToukHh A U B, 0603HauaeTcs CHMBO-
aom (AB).

Sameuanune 2. WUrak, Mpl uMeeM Jiga criocofa 3afanus npaMol:
1) aByMsi TouKamH; 2) HAByMsS MNepeceKalolHMHCH IJIOCKOCTAMH (co-
[acHO akcHoMe 3).

2,2. MnockocTb, onpefensieMan TPEMs TOUKaMH

Teopewma 2.2.Yepes rpu rouku, ne nexwaujue na o0Hol nps-
Moili, npoxodur NAOCKOCTb U NPUTOM TOALKO OOHA.

HoxasarteabcTBo, [lycthb Touku A, B, C He JexaT Ha
onuo# npamoit. Ilo akcrHoMe MIOCKOCTH yepes Kax/ple TPH TOYKH mpo-
XOJHT MJIOCKOCTb. [103TOMY €CThb MJIOCKOCTb, NPOXOASUIAA Hepe3s TOUKH
A, B, C; o6o3Haunm ee a (puc. 19). ¥6eaumes, 4To OHa TONBKO OLHA.

Honycrum, uro yepes Touku A, B, C npoxoauT elile 0JHA MIOCKOCTb
B, ornmunasn or a. Ilnockoern @ u P Hmelor ofiue Touku (Hanpumep,
Touky A). ITo akcnome 3 nepecevennem niockocrell o u P sBAgeTCS HX
obumas npsmasi. 3Ha4uT, 3Ta NpAMas COAePKUT Bee Tpu Touku 4, B, C,
obuiye 11s o H f. Ho 570 NpoTHBOPEYHT YCI0BHIO TEOPEMB, TaK Kax A,
B, C e nexar Ha onuolt npamoit. Mrak, uepes A, B, C npoXoiuT juuib
ojHa nJockocth . M

ITnockoctb, npoxoadmyio depes tpu Toukd A, B, C, ue jexammue
Ha onHO# npaMo#, o6o3nauaor (ABC). '

3ameuanue Teopemy 2.2
HJJIIOCTPUPYET, HamnpUMep, CTOJ Ha
TpeX HOMKKaX: €ro Kpblllka ycTo#-
YHBO JIEKHT Ha Tpex Hoxkax. Ho
Ha HOXKaX, CTOSIUX B ORWH pAL,
KpHIKa He Oygmer ycroHuusoil. Ec-
Ji TOUKH JeXaT Ha OfHOH mpsAMOH,
TO 4epe3 HHUX MPOXOJMT CKOJIb Yroi- Pue. 19
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HO MHOIO mJIOCKOCTeH. 3rto OyHeT no- oD
Ka3aHo JaJiblie.

- U3 Teopemn 2.2 BrTeKaeT cieiCT-

BHe.

CnencrBue. B npocrpancrae
CYWeCTBYIOT 4eTbipe TOYKU, He AeHa-
wue 8 odnoil naockocru. Jan xax-

Ovix dsyx Todex moxcno nodobpars
euwje dge TOYKU TAK, 4TO B8Ce HeTHipe Puc. 20
He aedxcar 8 00HOU nAOCKOCTU.

ILoxasareabcTso. Ilycrs gaHel 1Be Touku A u B. TIposesem
yepes HUX KaKylO-HHGYAb IJIOCKOCTb & H B Heil BosbMeM TOUKy C, He
Jexauiyio Ha npsimoil AB (puc. 20). Kak nokasano B 1. 1.2, cymecrsy-
IOT TOUKH, HE JieXalllye B [JOCKOCTH o. Bo3bMeM KaKylo-HHOYAb TaKylo
toyky D. ITonyuum getsipe Touku A, B, C, D, He Jexauue B OJHOH
MJIOCKOCTH. B NJI0CKOCTH @@ OHH He Jiexkar no BuiGopy Touku D. Hu B
KaKoH Ipyroft IJI0CKOCTH OHH TOXKe He JIe:KaT, TaK KaK 4yepes TPH TOY-
ku A, B, C, He nexaiiye Ha ofHofl npsiMo#i, coraacHo teopeme 2.2
NPOXOJNT €AHHCTBEHHAS MJIOCKOCTh — 3TO mockocTh . M

2.3. NInocKocTH, NPOXORsAIHe Yepe3 NPAMYIO

Teopewma 2.3. Uepea npamyro u ne aexawyro Ha Held TOUKY
nPoXodur nAoCKOCTb U NPUTOM TONLKO OOHA.
= JHlokasateasbcTs o, Ilycrb Aansl NpsaMasn q ¥ He JexKawasn Ha
Hefi Touka A. BosbMeM Ha npsiMoit a 1iBe ToukH B u C (puc. 21). Touka A
HE JIXKHT C HUMH Ha OfMO# mpsiMoii, TaK Kak uepe3 Touku B u C mpo-
XOIMT JIMIIb OfHA NMpAMasi — 3TO HpfAMas a, a Touka A He JIeXKHT Ha
HeH 7O YCJOBHIO TEOpPEMEL.

Uepes Tpu Touku 4, B, C, He nexaiiie Ha OgHOH NpsAMOMH, coryacHo
TeopeMe 2.2 npoXoauT eanHcTBenHas mniockoctb ABC. Tlpsivas a
umeeT ¢ Hell Jge obue Todku B H C H, 3HaYHT, MO aKCHOME 4 JIeKHT
Ha Hefi. Takum obpasoM, miockocte ABC ecth HcKOMas NJIOEKOCTb,
npoxoasimas uepes npsmyio a ¥ touky A. JlioGas MI0CKOCTb, MPOXO-
IAmas yepes NpsAMYIO @ ¥ Touky A, comepkuT Toukd B u C ¥ 1o Teo-
peme 2.2 copmajgaer ¢ miockocThio ABC. Hrak, MckoMas MJIOCKOCTb
enuncreeHHas. B

Teopema 2.4. Hepes dse nepecexawujueca npamvie npoxo-
OuUT NAOCKOCTS U NPUTOM TOABKO OOHA.

Jlokaxkure Ty TeopeMy caMocTosl-

TEJbHO. ,
Teopembt 2.2, 2.3, 2.4 ykasniBalwoT
TPpH cnocoba 3alaHus  JOCKOCTH:
1) mpems moukamu, He rexcaujumi Ha
00HOU npamol; 2) npamoid u He nexca-
et Ha xel mouxol; 3) Osyma nepece-
Karowumucs npambimu. [lepBoiii crocob
AIBJISIETCA OCHOBHBLIM, JBa IPYTHX H3 He-
ro cjAeayIoT, Puc. 21
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U3 nokasauubix yTBepkKIeHHH Bhbi-
TEKAEeT, 4no 4epe3 Kamcoyo NpAMYro 8
npocmpancmee npoxodum (MoxcHo npo-
8eCITU) CKOAb Y2OOHO MH020 NAOCKOCMEL.
HefictBuTebHO, NYCTh AaHA NpsaMas 4.
BosbMeMm Ha Hel aBe ToykM A H B w,
CCHLIASICh Ha CJEJCTBHE TeopeMnl 2.2,
NpUCOSNHHUM K HUM emie ABe Touku C
i D Tax, 4to0nl Bce yeThlpe HE JIeKaJIH
B OJHOM IJIoCKOCTH. Yepes TPH TOUKH
B, C, D mpoBozuM nsockocTb, B artol
IVIOCKOCTH Yepe3 TOYKYy B MOXHO
IPOBECTH CKOJBKO YLOAHO MPSMBIX
(puc. 22).

Uepes KaxAYIO TaKylo NpsMyio b 1 Touky A MOXKHO IPOBECTH ILJIO-
ckocth (o teopeme 2.3). Takasi mjockocTh cojepxut Toukd A u B,
4 3HAYHT, U NpsaMyIo a (1o akciome 4). TakuM o0pasomM, yepes npsiMyto a
npoxoauT 6eCKOHEUHOe MHOXKECTBO IJIOCKOCTEH, TaK KaK 4yepe3 pa3Hble
npsaMele b mpoxXoAAT pasHble IJOCKOCTH (o Teopeme 2.4).

3ameuanue. Kaxaywo us tpex teopem 2.2—2.4 MOXKHO POpMY-
JIMpOBaTh no-pasHoMy. Hanpumep, Teopema 2.2 MoxeT GBITh cPopMynH-
poBaHA TakK:

Hia KaxOoix mpex modek, He Aexcauux Ha 00HOL npamod, cyuje-
cmsyem co0epacauyda ux NAOCKOCHb U RPUMOM MOAbKO 00HA.

" Yepes kaxcOole mpu mouku, He Aexcauyue HA 00RO NPAMOL, MONCHO
nposecmu NAOCKOCMb U MPUMOM MOAbKO 00HY.

IlepBass ¢opMy/nHpOBKa BHIEpPXKAaHA B OTBJCYEHHBIX IOHATHIX,
BTOpasl BLIpAXKaeT HATJAAHOe MpeACTaB/eHUe O NPUHIUIHANBHOA BO3-
MOMKHOCTH NPOBECTH IIJIOCKOCTh. BO3MOXKHEI H JPYTHe, XOTS U He CTOJb
pa3jnyHbie BapuaHTH (POpMyJHPOBOK; nonpobyiiTe AaTh elle KaKue-
HHOYAb. BHIPa3uTh OAHO H TO K€ APYTHMH CJOBAMU MOXKHO, TOJbKO
MOHHMAaa CMBICI.

Puc. 22

3agaun x § 2

Ocroguble 3adaui

2.1. lyerb  PABC — terpasap. Hapucyiite ero ceuenpe mJjo-
ckocrbio: a) (XYZ), ecin X sexur Buytpu pebpa PA, Touka Y je-
XHT BHYTPH pe6pa PC, Touka Z nexur BHYTpU peGpa AB; 6) (XYZ),
ecsd ToukKa X JiexuT BHyTpU pebpa P3, touka Y JexuT BEYTPH pebpa
AC, Touka Z nexut BHyTpH pebpa AB; B) (XYZ), ecnn Touka X Jje-
*KHUT BHyTpH pebpa PA, touka Y sexut BHyTpH pebpa PC, Touka Z
Jexur BHYTpH peGpa BC; r) (XYZ), ecnn Touka X JIeXKHT BHYTpH
peGpa AB, Touka Y Jexut BHyTpH pebpa PC, Touka Z JIeXHT BHYTPH
tpeyroabuuka ABC; x) (XYZ), ecnmu Toukn X u Y niexat BHYTPH Tpe-
yronbuuka ABC, Touka Z JIeXHT BHYTPH TpeyronbHuKa PAB;
e) (XYZ), ecin Touka X — cepeauna pe6pa PA, touxka Y — cepepu-
Ha peGpa PB, Touka Z — cepeauna peGpa BC.
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Pemenne. 6) Ceuenne Muoro-
rpaHHuKa —- MHOroyroJbHuk. O on-
pelensiercss CBOMMH BepluHHaMH. Ero
BepUIMHAMU ABJAITCA TOYKU, B KOTO-
PHIX IJIOCKOCTL CEUEHHUs [epeceKaeTrcst
¢ pebpamu MHOrorpaHHuka. Eciau Ka-
KHe-TO U3 3THX TOUEK IepeceueHus Je-
JKaT B OJHOH TI'paHU MHOTOTPAHHHKA,
TO, COEJMHUB UX, TOJYYHUM CTOPOHY
HCKOMOTO ceueHust. EcTecTBeHHO Hayu-
HaTh TOCTPOEHVE CeueHHs C IpoBeje-
HUSl TaKUX OTPE3KOB, €ClH OHH €CTb.
Tloaromy nposenem orpesku XZ u YZ—
JBE CTOPOHBI  HCKOMOTO  CEeuYeHHs
(puc. 23).

JJisi HaxoxaeHusi APYrHX €ro CTo-
POH MOXHO JeHCTBOBaTb I0-Pa3HOMY.
Bor opun u3 cnocoGo. IloeMorpHM,
FJie IJIOCKOCTb CeUeHHs NepeceKaer nps-
MBle, cojepxkauide pebpa TeTpasipa.
B naHHoM ciyuae Hac MOT'YT HHTEpeco-
Barb npsameie BC, PC, PA. Bufepem
OJHy W3 HHX, mycThb 310 Oyrer (PA).
Brumanne!l Cefiyac rsiaBHBIE MOMEHT
pemenusi! dra npsiMas Gyner nepece-
KaTb IJIOCKOCTb CeYeHHss B TOH TOUKe,
B KOTOpOH OHa nepeceKaer NpsiMyIo, Je-
JKaulylo B IVIOCKOCTH ceueHHsi. Haiizem

Toyky nepeceuenus (PA) ¢ (XZ) — artu v
npsiMble JeXar B miuockoctd PAB wu,

CYAs [0 PHCYHKY 23, He SBJAIOTCA Puc. 24
napaJe/bHbIMY.

Ilycre T — obmas Touka npsameix PA w XZ, a 3HA4uT, TOuKa, B
xKoropoit npamaa PA nepecekaerca ¢ naockoctbio XYZ (puc. 24).

Touka T jpaer HaM Takxke OOIYIO TOUKY IJIOCKOCTH CEUEHMS H TIIO-
ckoctH PAC — Benp (PA) aexur B (PAC). A onna Takas Touka, 06-
was aag (PAC) ¥ mJoCKOCTH CeYeHHs, YXKe ecTb — 3TO Touka Y.
Torna npsamas YT seasercs obuweli 1715 3THX njockocred. Ha Hamem
' pUCyHKe OHa nepecekaer pebpo PC. O603HayuM TOYKY HX mepeceye-
Hus yepes K. Teneps ocranochk TOMbKO COeUHHTh TOUKY K ¢ Touko#t X,
H HYXHOE CeYeHHe HapHCOBaHO.

MoxHo Obiio Ob1 JeficTBOBaTh HeCKOJNbKo HHade. Hanpumep,
MOXHO CHaya/a HaiTH TOUKy nepecedyenus npsmoil BC ¢ mI0CKOCTbIO
ceyeHHss — pe3yJabraT Obl1 OBl OfHH U TOT ke (7).

M nHakoren o ToM, noueMy y Hac HOJYYHJIOCH TaKOe nocmoe}me
Benp morJio 65 OKa3aTbCsl, YTO TeX TOUEK NepeceueHHsi, KOTOPHIX ML
umeM, npocro Her! Hpﬁmaﬂ PA Bnonue Moxer GbiTb NapasJesbHa
(XZ) ppu cootBercTByIoWeM BHGope ToueK. Kak ObiTh Torza?
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2.2, Hapucyiite npsAMoyrosibHbIE mnapasanenenunes. YCTaHOBHTE
topMy ero ceueruii IJIOCKOCTBIO, KOTOPAasi NpoxoiuT uepes: a) GOKO-
Boe peGpo; 6) AMAroHalb OCHOBAHHA; B) cepeluHB ABYX COCENHHX
CTOPOH GOKOBOH rpaHM; T) AHaroHaslb NgpaJ/iieenunesa — OTPe3oK,
COeMHSIOMMKH Be BEPIUIHHEI, He JeXKallle B OLHOH rpanu; 1) ero Bep-
IUMHY; €) TOYKY BHYTPH pebpa; K) TOYKY BHYTPH TpaHu.

2.3. Hapucyiite tetpasip. YcraHoBHTe (OpPMY CEUeHHS ero ImAo-
CKOCThIO, KOTOpasi MPOXOAMT uepe3: a) G6oKoBoe pe6po; 6) Menuany Go-
KOBOH rpaHH; B) CPeJHIOI0 JIHHHIO OCHOBAaHNs; T) cepeluHbl IBYX IpO-
THBONOJIOKHBIX pebep; M) BepiIMHY; €) BHYTPEHHIOI TOUKYy pebpa;
) BHYTPEHHIOIO TOYKY TI'DaHH.

2.4, Jlana npasu/ibHas n-yroJbHasa nupamuia. CMoxeTe Jin BB
YCTAaHOBHTb (JOPMy CEUYeHHS ee IJIOCKOCTbI), KOTOpas MPOXOAHT Yepes:
a) 6okoBoe pe6po; 6) pe6pO OCHOBAHH:A; B) ee BEPIUIMHY M LEHTP oOc-
soBaHus? [lonpobyfite 510 clesaTh Ge3 PUCYHKA, MBICJEHHO NOBOPAUH-
Basl TJIOCKOCTb CedeHHs BOKPYF NPAMOH, Mpoxoismel yepes 3ajaHHBI
OTPE30K WJIM JBe 3ajaHHble ToukH. Haunute paGory ¢ TpeyronbHoi mu-
pamufsl. (B npaBuabHOH NHPaMuAE OCHOBAHHEM SIBJISIETCS! IPABUJIBHBIR
MHOTOYTQJBHHK H Bce GOKOBBIE peGpa ee paBHEL.)

2.5. Hapucyiite npaBHJIbHYIO TPEYroJIbHYIO HpPH3MY. yCTaHOBI/ITe
tdopMy ee ceueHMs] MJIOCKOCTBIO, KOTOPAs MPOXOAHT Yepes: a) CTOPOHY
ocHoBaHus; 6) GokoBoe pebpo; B) AMaroHajb GOKOBOW TpaHH; T) ce-
peaHHbl ABYX GOKOBBHIX pefep; 1) cepelHHB] IBYX pefep OAHOTO OCHOBA-
HHA; €) cepeiuHy GOKoBoro peGpa H cepeiuHy pefpa OCHOBaHHUS,;
K) LEHTP OCHOBaHM#A; 3) UEHTP CHMMETPHU GOKOBOH TIpaHH. -

2.6. Ilan ky6. YcraHoBuTe (OpPMY CEYEHHS ero MJO0CKOCTbIO, KOTO-
pas TpOXOAMT uepe3: a) pe6Gpo; 6) AHATOHAJIb IpPaHH; B) CepPeLHHBI
IBYX cocefHHMX pefep OLHOH TpaHH; I') CePeNHHBL JBYX MPOTHBOIMOIONK-
HbIX pefep OfHOM rpaHu; A) LEHTPH ABYX IPOTHBOINOJOXHBIX FpaHeH;
€) cepeXHHH ABYX pefep, He JexallUX B OJHOH I'paHU; k) BepUiHHEL,
He Jexaulue B OJHOH TpaHM; 3) LEHTPH ABYX COCEIHUX IpaHefl.

2.7. Tlyerv A4, ...A, BB, ... B,— npaBuibHas 7n-yroibHas
npusma. (¥ Tako#l mpu3Mbl Bce GOKOBHIE I'DaHH — NPSIMOYTOJBHUKH,
a Kaxjoe OCHOBaHHE — MNPaBUJBHBIH N-YIOJbHUK.) YcTaHOBHTE (hop-
My ceueHHs 3TOH MPH3MBI, eC/H IJIOCKOCTb CEYeHHsS MPOXOIUT Uepes:
a) 6okoBoe pebpo; 6) pe6po OCHOBAHHMS; B) AHaroHab 60KOBOH rpaHi.

3adauu k nynkmy 2.1

2.8. Hapucyiite nsa tpeyroabuuka ABC u ABD, He Jexaliue B
oMHOK mJaocKoctd. Buytpu orpeskoB AD u BD BoabmuTe TOukd K
u L. a) Ilycrs (KL) nepecexaet (AB) B Touke M. O6bsicHuTe, MOYeMy
rouka M sBaserca Toukoi nepecedenus (KL) u (ABC). 6) Ilycrb
(KL) u (AB) He mnepecekaiorca. OObsicHuTe, noueMy B STOM ciyuae
(KL) u (ABC) He mepeceKaioTcs.

2.9. Hapucyiite nsa TpeyronbHuka ABC u CBD, He Jexaiue B
oHoM nockoctH. Hapucy#ite cederre 3TOj Guryphl mIoCKOCTbIO, MPO-
XOfisillet uepes: a) TPH TOUKH BHYTpH oTpeskos AC, AB, CD (no onuoit
TOYKE Ha KaxKAOM OTpeske); 6) Touky BHYTpH oTpe3ka AC, TOUKY Ha
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npcao/Kenun orpe3ka BC, Toury BHYTpH oTpe3ka BD; B) Touky A,
TOYKY BHYTpH oTpeska CD u TouKy BHYTpH oTpe3ka BD; r) touxky D
U cpefHion JUHHI Tpeyronbuuka BCD, napaanensuyio (BC).

2.10. [pa xBagpata ABCD u ADEF (BepluHHB! YKa3aHH B MOPSf-
Ke o6Xoja) He JeXaT B ofHOH niockoctd. Hekoropas nmiockocets ume-
eT ¢ 3To# ¢urypoii obimyio Touxy C. Hapucyiire ceuenue ranHo#i ¢ury-
pPHl 3TOH IJIOCKOCTBIO, €C/H, KPOME TOro, IJIOCKOCTh HPOXOMHT Yepes:
a) TOUKY BHYTpH oTpe3ka AB H TOUKy BHYTpH orpe3ka AF; 6) TOUKy
BHYTpH oTpeska AF M Touky BHYTPH orpe3ka EF; B) cepeluny orpeska
AF u cepepnny otpe3ska DE; r) TOUKy Ha NpoJo/KeHHH orpeaka AD
M TOYKY Ha NPOJOJIKEHHH OTpe3ka AF.

2.11. Hapncym*e YETHIPEXYTONbHYIO MHPAMHIY PABCD, ocroBa-
HHeM KOTOpOH sBJjIseTcs Hp0H3BOJIbeIH yeTeipexyronbHuk ABCD.
Hapucyiite npsMyio, no Koropo# nepecekatorcsi: a) (PAC) u (PBD);
6) (PAD) u (PBC); B) (PAB) n (PCD). Kak u3MeHHTCA PHCYHOK,
eciy ABCD Gyzer mnapaJiiesorpaMMoM?

3adayu Kk nyaxmy 2.2

2.12. JlaHo HecKonbko (Gosbule ABYX) npsiMeix. Kakanie nge us
HHUX nepecexaiorcs. CrelyeT JiH M3 3TOTO, YTO OHH BCE JIEXAT B OfHOH
HJIOCKOCTH?

2.13. Tpu nonapHo nepecexarollluecs NpsiMble NepecekalnT AaHHYIO
nJocKocTh (puc. 25). BepHo sm cjenaH pHCYHOK?

2.14. Jauno n npameix. lokaxuTe, 4To HaBRYTCSA TOYKH, KOTOpBIE
He JleXaT Ha 5THX NPAMBIX.

2.15. Ianbl aBe miockoctH. a) Jlokaxkute, 4ro HaMAeTcsl TOYKa,
KOTOpasi He NPUHANJEXHT 3THM IJIOCKOCTsIM. 6) [lokaxurte, 4To Hai-
Jercsl mpaMmas, KoTopas He JIEXKHT B 3THX ILTOoCKoCTAX. B) O6Gobuiute
JOKa3aHHbIE YTBEpPKJCHHS.

2.16. Kaxipie yeTblpe TOYKH HEKOTOPOH (HIYpH JeXKaT B OAHOM
miaockocTH. Jlokaxure, yro u cama GUrypa siIBJASETCS TJIOCKOMH.

2.17. a) O6bscHUTe, MOYEMY CTOJ Ha TPeX HOXKKaX YCTOHUYHBEE,

4yeM Ha yYeThipeX HoxkKax. 6) Kak mpoBepurs, Gyjer Jd CTON Ha YeTH-
pex HOXKaX YCTOHYHB HA TOpPH3OH-
TaJIbHOM I0Jly, HHYEro He H3Mepsa?
B) Kak BBl 0OBSICHHTE, NMOYEMY CTOJBI
B OCHOBHOM /IJIAI0TCA HA YeThIpeX HOX-
KaX, XOTA OHH MeHee YCTOHUUBHI?

3adauu xk nynkmy 2.8 "
A

2.18. Ilycte PABC — rerpaszp,
Toyka K — cepenuna pe6pa BC, Tou-
kKa L — cepefluna peGpa PB, Touka
M — cepenura pebpa PA, touka N—-
cepenuHa pe6pa AC. Moxmo JIH TIpoBe-
CTHU TIIOCKOCTD uepe3 npsamuie: a) AP u
KM; ©6) AP u KL; B) AP u LN;
r) LM u KN; n) KM »n NL? Puc. 25
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2.19. Tlnockocth nepecekaer Ky6. CKOMbKO OHAa MOXKeT Iepece-
Katbh: a) ero rpasei; 6) ero pebep?

2.20. [laHo n npsMbIX, NPOXOASUIMX uepe3 RaHHYIO Touky. Jloka-
KHTe, UTO: a) CYIUECTBYIOT TOYKM BHE STHX NpPSMBIX; 6) CYLUIECTBYIOT
NpsAMbIe, NTPOXOAsIIYE Yepe3 TaHHYIO TOUKY H He COBIAJAIoNHe ¢ HMel-
UIMMHCH TPSIMBIMH; B) CYLIECTBYeT IJIOCKOCTb, MepeceKaloiiass BCe
9TH NpsiMble.

§ 3. BBAMMHOE PACMNONOXEHUE MPAMBIX B MPOCTPAHCTBE

3.1. Knacemtbukauus B3aMMHOro pacnonoKeHus Npsimbix
B npocTpaHcTee. CKpeujuBaloLMecs npsamble

Kak BamM H3BeCTHO M3 MJIAaHMMETPHH, A1 ABYX NPSAMHIX Ha MJO-
CKOCTH BO3MOXKHBI JIMIIb JiBA C1y4as HX B3aHMHOIO PACMOJIOXKEHHS:
JHOO 3TH NIpsIMBIE MepeceKaloTes, Jubo oHu napaJnenbbl. [Tockobky
B NPOCTPAHCTBE HMMEIOTCH MJIOCKOCTH M HA HUX BBINIOJHSETCHA MJIaHH-
METPHS, TO TH IBa CJAy4as B3aHMHOTO PACHOJNOXKEHUS JBYX IpPSIMbIX
COXpaHsIOTCs W AJs npocrpaHctBa. Ho B mpocrpaHcTBe xo6aBJisiercs
ellle OJUH cJAyyalt — KOrja ABe MpsIMBEIE He JiexKaT B OJHOH IJIOCKOCTH.
Takue JiBe NpsMEBIE JIETKO NOCTPOHTb.

Bospmem mofble  ueThHpe  TOU-
ku A, B, C, D, He nexawme B of-
uo#t njockoctH. Torma npsMeie AB
n CD ue JjiexaT B OfHOH IJIOCKOC-

TH (puc. 26).
’ Onpenenenne. JlBe npa-
4 Mble, He Jexalnue B ONHOH nJjoc-
KOCTH, Ha3bIBAIOTCH CKpelMBAIOLWH-
MHCS.
Wnave romops, ckpeinuparouige-
Puc. 26 csl npsiMble — 3TO TaKue IpsMble,
yepe3 KOTOpBlE HeJab3sl [POBECTH
IJIOCKOCTb.
Urak, 11s1 B3aUMHOro pacloJo-
JKeHusl JBYX TpPSIMBIX B [POCTPaH-
o CTBE MMEIOTCA TOJbKO TPH UCKJ/IO-
yaiolye JAPYr APyra BO3MOXKHOCTH:
1. Hee npamee asexcam @ 00-

D

Puc. 27 HOL naockocmu U umerom oOUWYro
MouKY — NEepecekaiouyuecs  npamoie
(puc. 27).

2. Hse npamvie nexcam 8 00HOU
nAoCKoCmU U He umerom obuyux mo-
YeK; maKue npamole, KOK 1 8 NAAHU-
MEMmpuU, HA3bIBAIOMCS RAPAALEAbHbL-
Puc. 28 mu (puc. 28).
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3. [lse npameie He sexcam 8 00HOU
NAOCKOCHY — CKpeujusarowjuecs  npa-
mote.

Bce TpH cayuas MOXHO BHJETb
Ha T[puMepe nNpsMbIX, OO KOTOPHIM
BCTPEYAIOTCS CTEHHI, IOJ H [IOTOJOK
KOMHaThl (Ha puc. 29, HamnpuMep,
a CKpellluBaeTca ¢ b W napanJesnbHa c),
WA Ha OPSMBIX, MPOXOJAINUX uepes
pebpa Kyba.

Crpewjusarowguiecs npamole He UMeION
obuwjedd mouku, TaK KaK B IPOTHBHOM
cJydae B CHJIY TeopeMbl 2.4 OHHM Jexa-
Ju OB B OJHOH NJIOCKOCTH.

CorJacHo Teopeme 2.1 nBe npsaMele
B NPOCTPAHCTBE HMeIOT He GoJiee OXHOMH
ofmelt Touku. CienoBaTeAbHO, OHU
UMEIOT JHGO ofHy OO0 TOUKY, JMHOO
He HMeloT HH oAHOoH. [losToMy K JaHHOK
KaaccubuKanuy B3auMHOTO Pacnoioke- o
HHA BYX NPSIMBIX B IPOCTPAHCTBE MOXK- D
HO NIPHHTH U TaK.

IlepBuiii cayuait, xoraa ase mps-
MBlEé HMET OOILyl0 TOUKY, — Iepece-
Katoluecs npsiMele. Ecnin e e nps-
Mbl€ HE HMEIOT OCIIHX TOYEK, TO BO3MOXK-
HBI ellle IBa cJay4as: KorJa OHH JIeXaT B
O/HOM  NJIOCKOCTH — TiapaJliie/bHEe
NpsAMBIE H KOTAA OHH HE JeXaT B Of-
HOB  IIIOCKOCTH -— CKPEIHBAIOIHeCs
IpsiMble.

B nanbuefimeM mam wyacto Gy- Pue. 30
_HeT BCTpeuathesl Takasi  CHTyaums,

KOrfa Il ABYX JAHHBIX NpPAMBIX TpefyeTcsl pelIMTb Bompoc o6 HX
B3aMMHOM DACIIOJNIOXEHHH H B TO 3Ke BpeMs HEJb3s HEMOCPE[CTBEHHG
COCJIaThCsl Ha COOTBETCTBYIOILME onpeneenus. [la u B Apyrux ciayuasx
yacto ObIBaeT HEOOXOAMMO Y3HATbh, BHINOJHAETCS JH TO HAM HHOE
CBONCTBO, HO HeJIb35 CYAUTb O HaIM4HK STOr® CBOHCTBA HEMOCPEACTBEH-
HO I10 €ro onpejieJieHH0. B Takux ciyyasix MOMOraior Tak Ha3blBaeMble
‘NIPU3HAKH, T. €. YTBePXK/IEHHS (TeopeMbl), B KOTODHIX YCTaHABJIHBAETCA
Ha/IH4He KaKoro-1uGo cBOACTBA B TOH MM HHOH CUTyauuu (BCIOMHHTE,
HAaTnpUMep, H3 MIAHUMETDHH TPH3HAKH MapasJIeJbHOCTH IIPSIMBIX
Ha MJIOCKOCTH, TNPH3HAKH Hapaslesqorpamma, pomba, npsiIMOYIroJb-
HHKa U T. 0.). .

~ Ilpm nocTpoenun ABYX CKpEILUBAIOIINXCS NPAMBIX MBI (DaKTHUECKH
NO/Mb30BAJHCh  CACAYIOWIMM IIPH3HAKOM CKPEHIMBAMIOIUXCH NpPAMBIX:
ecau 0se npsambie coOepicam dempipe MOYKU, He Aexcaujue 8 00HOL
NAOCKOCIMU, MO OHU CKPeuyuearomes.
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{
V3 nero nerko BhiTeKAeT BTOPON NPHUIHAK CKPELlHBAIOIUXCA
NPAMBIX: APAMAR, REPCCEKAIOIYIS NAOCKOCING, CKPCIGUBACMCA C KAdc-
Ooti npamoti, arexcawjed 6 Mol NAOCKOCIL 4 He npoxodsiyeli weped
mouKy nepecedenus 3a0anKLIX Npamoll u naockocmu. Joxaxure 3T0
camocrtoATebHO (puc. 30).
3.2. NapannensbHble NpaMbie

Jlna mapansenbHBIX NPSIMBIX B [IPOCTPAHCTBE TaK K€, KaK Ha IJIO-
CKOCTH, BBINOJIHSETCH CJEAYIOIee yTBepXKJeHHe.

Teopewma 3.1. Hepes xaxcdyro Touxy, ne aexawyro na dan-
HOti npamod, npoxodur npamas, naparireasHas GaxHOU, 1 NPUTOM
TOAbKO OOHA.

HoxasaTeabcTBo. [lycTh Aausl OpsAMas @ U He NpHHAL-
Jaexautas el Touka A. [To Teopeme 2.3 uepe3 HUX NMPOXOAUT MJIOCKOCTD,
o6o3nayuM ee a (puc. 31). B niockocTH @, Kak H3BECTHO H3 MJIAHHMET-
pHH, CYMIECTBYeT npsiMast b || a 1 npoXofsias yepes Touky A.

Jlio6aa npsamas mpocTpaHCTBa, MPOXOAsIAs yepe3 TOUKYy A napad-
JeJbHO TpsAMo# a, coBrnanaer ¢ npsimoit b. HeilcrBuTenbHO, Takas nps-
Mas (O Onpeje/eHHIO NapalyieIbHOCTH MPSIMLIX) NOJDKHA JexaTb B
IJIOCKOCTH, NPOXoAsiLeli yepe3 TOUKY A H npaAMyloa, T. €. B IJIOCKOCTH &
(tak Kak no teopeMe 2.3 Ipyrofl IIOCKOCTH, cojepxxailel Touky A H
IPSMYIO @, ObITb HE MOXKET).

B mI0CKOCTH O MO aKCHOMe Hapallie/bHOCTH €CTb TOJNbKO OfHA
npsiMasi, Npoxofslias yepes Touxy A napajJjenbHo npsAMo# a, — nps-
maa b. CnefoBaTesibHO, H B NPOCTPAHCTBE CYLIECTBYET TOJNBKO OJHA
npsiMasi, NpOXoAsulas yepes Touky A napananenbro npamoit @, — npa-
mas b.

A Tenepb JOKaxeM TeopeMy, KOTOpas [aeT OJHH M3 IIPH3HAKOB
[NapajiebHOCTH NPAMBIX B NPOCTpPaHCTBE.

Teopema 3.2. [se npameie, naparreavnvie rpervell npamoi,
napaaaendrbt.

Ee JI0Ka3aTe/IbCTBO OMMPAETCA HA JeMMy', KOTOPYIO JAOKakKuTe ca-
MocTosTeNbHO. Mnes noKasaTenbcTBa JeMMbl YKa3aHa Ha pHCYHKe 32.
Jlemma 3.1 (onepecedenun napanrresoHvix npamuix € NAOCKO-

1 JlemMoli OGHIUHO HA3LIBAIOT TaKOe IMpEJIOXKeHHe (TeopeMy), KOTopoe He
HM@eT BAXHOrO CaMOCTOSTE/BHOTrO 3HAYEHH:, HO HCMOJNB3YETCA NpH  JOKa3aTeldb-
CTBE APYTHX TEODeM.

Puc. 31 Puc. 32
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cmbw). Ecau nnockocte  nepecexaer o0ny u3 r'_\

dsyx napasnenbrHblx NPAamvix, TO OHG nepece-

Kaer u Opyzyro u3 Hux.
JlokasaTteabcTBO TeopeMun 3.2.

[Tyctb mpamele a u b napannenbust npaMoit ¢. o

KaxkeM, uto a || b. IlpsMble @ u b He umeloT ofuielt

ToukH. JleHCTBHTENBHO, B IPOTHBHOM CJydae 4depes b4

3Ty TOUKY UpOXOoAuad Onl HBe MNpsMble, napaln-

JieJIbHBIE NIPSMOH ¢, 9TO HEBO3MOXKHO B CHJY Teope- o

Mot 3.1. [Tokaxkem, aro a ¥ b JexxaT B ofHOH mJO- ~—

ckoctu. Bosbmem mobyio Touky A € a. [lo Teo-

peme 2.3 tdepes A M b TPOXOEUT TJIOCKOCTE O

(puc. 33). TlokaxeMm, uTe mnpsaMas a JIEXHT B Puc. 33

o. JelicTBUTENbHO, B IPOTHBHOM CJyuae @ nepece-

KaeT o B Touke A. A Ttorza no semme 3.1 u npsAmad ¢ AoJIzKHa Iepece-

KaTb 0., TaK KaK ¢ || a. Ho mockoabky b || ¢, To mo Toli K€ JemMme b

nepeceKaer o, UTO HEBO3MOXKHO, TaK Kak b jexur B a. HlTax, a u b

JieXKAT B IJIOCKQCTH & ¥ HE HMMEIOT OBLIHX Touek, 1. ¢. a || &. &

Hononuenue x§ 3. MapamnenpbHoe npoekT ¥ PO BaHHe

1. Onpexenense napanieJbHOr0 npeeKTHPOBAHHISK

[NapannenbHBIM NPOEKTHPOBAHHEM IMOJBL3YIOTCH, HaTIP HMep, NpH
H300pazKeHHH Ha IIOCKOCTH (CKaxkeM, Ha Gymare) ¢uryp, P acCrHoj0XeH-
HHX B npoerpancTee. OnpefesisieTcsi OHO Tak.

ITycrb faHBI MIOCKOCTB @ U IepeceKarollas ee npsaMasi <. BosbMeM
B NIPOCTPAHCTBE NPOU3BOJIBHYIO TouKY X. B TOM cayuae, KOraa Toyka X
HE JIOXKNT Ha @, yepe3 X npPoBoAuM OPsMylo ', IapajelbH Y KO NpaMoi a
(puc. 34). Ilpsimasa o’ nepecekaer mJI0CKOCTb & B HEKOTOP O£1 Touke X'.
Sra TOUKa HasbIBaeTCsl APOeKIHel (Ha MIOCKOCTb o) Touky X NpH npo-
eKTHPOBAHHH NapajieNbHO NPAMOH @ HWJH, KOpode, FIAPANIeIbHOR
npoekumeit Toukn X. Ecnu Touka X JEXUT HA NPAMOl @, ‘TO e€e mapalf-
JeabHofl npoeknuell X' HaskBaeTcd TOUKa, B KOTOPOi a rrepecekaer d.
3aMeTHM, uTO B cayuae, Korga X € o, Touka X' coBnajaer < Toukoh X.

Takum ofpasom, ecau 3afasBl  mJOC-
KOCOTb & M IepeceKaiollasi ee mpsiMasi @, TO
KakJoH Touke X NpPOCTPAHCTBA MOXHO CO-
NOCTAaBHTb CAMHCTBEHHYW ToukKy X' — ma-
palfieJbHYI0 MPOEKUHIO TOYKH X Ha IJoc-
KOCTb ¢ (NIpM NPOEKTHPOBAHHH IMapasiienb-
HO mnpaMoii a). Tlaockocts o HasweBaercs
naockocTbio npoekuuii. O npsamoit a roso-
pAT, YTO OHA 3ajJaeT HanpaBJeHHe MPOEKTH-
pOBaHHs, IIOTOMY YTO IIPH 3aMeHe NpsAMoOH a
Jo6o#t Apyrof mapassesbHod efl npaAMol pe-
3yJbTaT MIPOEKTHPOBAHHA HE HU3MEHHTCA (I0-
CKOJIbKY JB€ INpsIMBle, NapajJieqbHBIE Tpe-
Tbel, napajujenpHsl). Bee npameie, napan-
JeJbHBle NPAMOH @, 3a4aloT OAHO H TO XKe Puc, 34

27




HanpaBJeHHe NPOEKTHPOBAHUS H HA3HIBAIOT-
ci BMECTe C MPSAMOH @ NAPOEKTHPYIOWHMH
NPAMbIMH.

INpoexuueii gurypsi F HasbiBaeTcs MHO-
xKectBo F' npoeknu#t Bcex ee Touek. Oro6-
paxeHue, conocrap/sioiee Kaxaoi touke X
¢urypsl F ee mnapannenbHYI0 TNPoeKUHIO
X'€ F’', HasbiBaeTcs napajieNbHbIM MpOeK-
THpoBaHuem Quryphl F (puc. 35).

[TapannenpHyio NPOEKIHMIO PealbHOH (H-
Iypbl HpeACTaB/aseT, HAaNPHMEP, €€ TEeHb,
najaiomas Ha MJOCKYI0 HOBEPXHOCTb TPH
COJIHEYHOM OCBEIIEHHH, NOCKOJNBKY COJHEY-
HEIe JIy4H MOXHO CYHTaThb NapaJJie/IbHbIMH.
Tak uTo, IVISIAA Ha CBOIO TeHb HA 3eMJie UAW HA CTEHE, BRI BHANTE CBOIO
fapaJjieJbHYI0 POEKIHIO.

2. OcHOBHBle CBOHCTBA HapaJleJbHOIO NPOEKTHPOBAHUA

Teopewma (o naparsesbrom npoekmuposanuu). Ipu napan-
NENBHOM NPOEKTUPOBAHUL OASL NPAMbLX, He NAPAIIEAbHOIX HAnpas-
AEHUI0 NPOEKTUPOSAHUA, U 0N AEHAWUX HO HUX OTPE3K08 B6INOA-
HaTCA caedyouue ceolcrsea:

1. IIpoexyun npamoil ecto npaman, a npoexyus orpe3ka — or-
pe3ox.

2. Ipoexkyuu napassenrbioix nPAmbly NAPAALEAbHbL UAL COB-
nadaror.

3. Ornowenue Oaun npoexkyuii OTpPe3Ko8, aexaujux HA O0OHOU
npamoid uAu HA NAPAANEABHBIX NPAMbBLX, PABHO OTHOWIEHUIO OAUN
camux oTpe3Kos.

HoxkasarteabcrtBo. IlycTb o — niockocTh NpoeKnui
W npsAMas @ 3ajaeT HanpaBJeHHe NPOEKTHPOBAHHS.

1. PaccmorpuM Kakyio-1ubo npsiMyo b, He napaJisielbHYIO Tpsi-
Mol a. Tak Kak a MOXKHO 3aMeHHTH JIIOGOH mapaJJiesbHol el npsMof, .
TO MOXKHO CUHTaTh, 4TO a NepecekaeT b. Torza yepes nmpaAmeie a U b
npoxopuT naockocts f. Oua nepece-
K4eT MJIOCKOCTh O [0 HEKOTOPOH npsi-
mo#t b'. Dra npsamasa b’ u Gymer mpo-
eKkuuelt npsamoi b (puc. 36).

B camoM jese, nmpoeKnuei KaxKao#
Toukn X € b Oyner HEKOTOpas TOYKa
X'€b" u xaxnas Touka Y'€Db’ sB-
JseTcss TpoeKumed HEKOTOPOH TOYKH
Y€ b. 210 noromy, uTO BCE NPOEKTH-
pyIolle NpsiMble, IepeceKalmllne Nps-
Mylo b (npsamyio b'), HaxopaTcs B
IJIOCKOCTH [, a 3HAuYHT, IepeceKaior
apsaMyio b’ (npsimyio b).

Tenepr nokaxkeM, Yro mnpoekuuel
OTpe3Ka fABJSETCs OTPe3oK.

Puc. 35
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Iycte aBe Toukn A u B Jexar Ha
npsiMmoi b, a Toukn A’ M B’ —ux
npoekuuu. Torna A'€b’, B'€b’ wu
npoekuneil orpeaka AB npsamo#l b sB-
asietess orpesok  A'B’ npamo# b’
(puc. 37). HeifictButenbro, npaMuie b
H b’ nexar B OAHOU NJocKocTH P, npo-
eKTHpYyIOLAs npsiMas ax, NPOXOAAIAsA
yepe3 Jso0yi0 BHYTPEHHIOD TOYKy X
orpeska AB, uieT Mexay NpPOeKTHPY-
IOIMME NP SIMBIMH, TPOXOJSIIFIMH depes
A v B. Tlostomy 1 Touka X' na mpsi-
Mol b’ sexur mexay A" u B, 1. e.
Ha orpeske A'B’. Korza X npobGeraer
orpesok AB, Touka X' mnpoGeraer or-
pesok A'B’.

‘2. Tlycrs Tenepb JaHbl JBe mnapas-
JieibHBle npsiMble b 1 ¢. Bo3aMoxnubl ABa
cayuas. a) Hekoropast npoektupyiomas
npsamas [ || a nepecekaer u npsMyo b,
u npamyo ¢ (puc. 38). B stom cayuae
npsaMasi [, a TaKxe BCe OCTaJIbHbIE
NpOEKTHPYIOLLHe TNpsiMble, Mepecexa-
mue b wiM ¢, Jexkar B OAHOA IJIOC-
KOCTH P, B TOH IJIOCKOCTH, KOTOpas
IIPOXOJHMT Yepe3 napasiiesbuble NpsiMbie
b vc. Kak n0Ka3ano Bbllie, NpoeKiuei
W npsaMoli b, u npAMOH ¢ B 3TOM cayuae
6yner npaMas b’, mo Koropo#l micc-
KOCTb P mepecekaer miockKocTs o. 6) He
CYUIECTBYET NPOEKTHPYIOWHUX I[IPAMbIX,
nepeceKaloluX OJAHOBPEMEHHO U b, H c.
B 3TOM ciyyae NPOEKUMHU OPSMBIX b U
¢ Ha TJIOCKOCTb O — OpsiMbie b’ W ¢’ —

- He HMEIOT OfLIUX TOYeK, T. e. [apat-

aejbusl (puc. 39).

Hrak, XBa NepBHIX NYHKTA TEOPEMbI
JloKasaHbl. JloKaxkeM TpeTHil.

3. PaccmorpuM jBa otpeska: AB u
CD, snexaniye Ha OIHOH upaMofl b.
Kak B nepsoM cJiiyyae, CTPOHM IIpPOEK-
1Mo b npAMo#t b, IPOBOAS MIOCKOCTh f
vepes g u b: b’ = a ) B. IIpoexunn
A’B’ u C'D’ orpeskos AB u CD une-
xar Ha b’ (puc. 40). I[Tpoexrupyioumue
npsAMeie, INPOXOASUIHE Hepes TOUKH A,
B, C, D, napajsenbHs npaMo# a H, cTa-
J0 ObiThb, MapajiefibHbl APYT  JApyry
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(nnu cosmanaior). Kpome Ttoro, omu
Bce Jexart B naockoctH B. Io ussecr-
HOH TeopeMeé INIaHMMETPHH mnapaJ-
JieJIbHBiE TIPSIMBIE OTCEKAIOT Ha IBYX
NpAMBIX NPONOPHUOHANBHEIE OTpe3-
K. 3HAUHT,

JAB]  |A'B'|
1CcD| |c’o’\’

Tem caMeiM cBoHctBO 3 JOKasaHO
IS OTPE3KOB, JeKall¥X Ha ofHol
NpsAMOi.

[lycrb Teneps otpesku AB u CD
JiexKaT Ha MapasjieJbHBIX MNpPAMBIX
b u ¢ (puc. 41). Ilpsmple 3TH Je-
Puc. 40 _ xart B oAHO# muockoctu. [Iposenem
npsamyio AC u yepe3 Touky B — npa-
Mylo, eli napaJsaennnyto. OHa nepece-
A D yeT NpSIMYIO ¢ B KaKoH-To Touke M.
/ V( [Monyuum napannesorpamm ¢ npoTH-

' BOTIOJIOXHEIMY cToponamu AB u CM.

G a [Tpoekuuesr srtoro mapasaJeno-

rpaMMa Ha IJIOcKocTh ¢ Oyner mna-

v paasnesorpaMM  (KOrja TpOeKLHH

napanjelbHbIX MPSMBIX NapaJJenb-

B /| Hbl) WJIM OTPE30K (KOTjJa 3TH NpOEK-

\ / D LMH coBnajamwT). Msl paccMoTpHM

A M fosiee  CNOXKHBIR clyyal, KOrAa

N7« A'B'M’'C" — napaJnesnorpamm (pac-

¢/ C CyXIeHHS i JApYyroro caygas

Juiib ynpomaiorcs). Ero mnporuso-

Puc. 41 NOJIOKHBIMH  CTOPOHAMH  SIBJISIIOTCH

orpeskn A'B' u C'M" — npoekuuu

otpe3skoB AB u CM. Tak Kak Te M Apyrue — CTOPOHBl TNapaJJeno-
rpammoB, 10 | AB| = |CM|, |A'B’| = |C'M’|.

Orpesok C'M’ cayxur npoexkumesi orpeska CM, Jexaluiero Ha
ofHoH npsamoi ¢ orpeskom CD. Ilostomy no AoKasaHHOMY

[CM| _ |C'M'|
oy jeDy’

Orciona u M3 NpeXBIAYIHX PaBeHCTB C/IEAYeT, YTOo

|4B| _ |A'B'|
Icp| — |c'p'|’

T. €. AJIMHBl NMPOEKNUH NapasyiefibHbiX OTPE3KOB MPONOPUHOHANBHBL
AaHHaM caMuX orpeskos. i}
OrmeTuM, 9TO H3 JOKa3aHHOrO, B YaCTHOCTH, BMTEKaeT CJAEACTBHE.



CrnexcrBue. Ipu napasreasnom npoex-
TUPOBAHUU CepeduHa OTPe3Ka NPOeKTUPYerca 6
cepeduny ezo npoexyud.

3 N3o0paxkenne pasHbiX ¢HULYD B napasiedbHoi
NPOeKUUH

PucyHrH, uamocTpupylOllHe — NpeiIoXeHUs
CTEPEOMETPHH H OpeAcTaBsioue GHIYypH B
DPOCTPAHCTBe, Jie/1aloT OGHYHO B NapajieNbHOH
npoekuud. Tounee, 3a H3o6paxkeHue (QUIYDHI IPH- Puc. 42
HuMaerca urypa, nogobras KakoH-an6o ee mna-
panienbHolt npoekuud. Purypa, nogsobHas napasaenpHOH MPOEK-
IMH, OYEBHAHO, 00/1aJaeT TEMH K€ CBOHCTBAaMH, YTO YKas3aHHl B Teo-
peMe o mapaJuiesibHOH npoekuuu. ITostomy, Jenass pucynku (depre-
3KH), HYXKHO CJeIUTb 3a TeM, YTOObl Ha HHX BHIOOJHSAJIHCH 3TH CBO#-
c1tBa. OHH Ha3pBalOTCA ad)HHHBIMH CBOHCTBAMH QHTYP.

B ocra/ibHOM H306paxKeHHE MOKET GBHIThb MPOH3BOJLHBIM, T. €. Hid-
KakHe ApYTHe YCJOBHA He SBJAIOTCA 0083aTENbHLIMH. DTO BHAHO H3
TOTO, UTO YIVIBI H OTHOLUEHUS AJHH HENapa//ieslbHRX GTPEe3KOB MOFYT
H3MEHATbCS NPoM3BosbHO. OcraeTcss TOJNBLKO ecTecTBeHHOe TpeGoBaHue
_ HANJISAHOCTH, YTOOhI H300PaKEHHe CHATIOMHHA/I0» GHIYPY — BHI3HIBAJIO
. BepHOe mpejcraB/enue o Heftl. HanpuMep, MoXHO CpoeKTHpPOBaTh KyO
‘Tak, 4To6Bl TOJIYYHJIOCH TaKoe H306paKeHWe, KaK Ha pHCyHKe 42,
- Ho 310 He paet npejcraBnieHus o Ky6e, a CKopee I0X0xe Ha 3arajky:
«UT0 3Jech HApHCOBAHOP» — C HEOXHUAAHHBIM otBeToM: «Kyb».

: Paccmorpum n3obpaxenHe HeKOTopulX ¢uryp. Cayuafl, Korfa ¢u-
rypa JIeXHT B IIJI0CKOCTH, 3af0JIHEHHOH NPOeKTHPYIOHMH NPAMBIMHY,
H, CJef0BaTe/]bHO, POEKTHUPYETCH B HEKOTOPYIO (Urypy, Jexaulyo Ha
NPAMO#, HCKJ/IOYAEM.

l. Tpeyronbpnuk Kaxapli TpeyrolbHHK MOXKHO MNapal-
JieNIbHO CIPOEKTHPOBAaTh TaK, YTO B NPOEKUYH MOJYUYHTCS TPEYrosb-
"HHK /moBoro Buia, T. €. OOXOOHBIH JI000MYy JApyroMy 3aJaHHOMY Tpe-
YTOJbHHKY.

JelictBuTtenbHo, myctb Jaubl Asa Tpeyroabruka ABC u A,B,Cj.
- IlpoBenem yepes npsmyo AB TJIOCKOCTD O, NEPECEKaOYyI0 /I0CKOCTD
tpeyroibiuka ABC. Ha ne#t mno-
crpoum Tpeyroabuuk ABC', mo-
JOGHEIA TpPEeyTOJIbHHKY. AlBlCl,
OpUJEralouil K  TPEeyTOJBHUKY
ABC no cropone AB (puc. 43).
Torpa npu npoeKTHpOBaHHH HA
NJIOCKOCTb @ MapaJJesbHO nps-
moit CC’ Tpeyroasuuk ABC crpo-
eKTHUpyeTci HA  TPeyroJIbHUK
ABC’ Tax, uro ero npoekuust 6y-
JeT NMojo0Ha JAHHOMY Tpeyrojib-
uuky A,B;C;. B uactHocTH, BCH-
KHH TpEeyroJbHUK MOXKHO CIpo-
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Puc. 44

Puc. 45

€KTHPOBAThb TaK, YTOOB MOJYUYMJICH
PABHOCTODOHHUH TPEYTOJbHHUK.

2. IlapaaaeaorpaMm,
H3aobpaxenueM  mnapaJiiejorpamma
MOMET CJYKHUTb M0G0 MapaJjiieno-
rpamM. ([Touemy? Kakass cBs3b ¢
H300pakeHHeM TPeYyroJbHUKa?)

3. MsobpaxeHnHe nmaoc-
Ko#t durypsu. [dra usobpaxke-
HUA VIOCKOH QUTYPEL MOXKHO TOCTY-
nuTh Tak. B fanHod durype Buigess-
for Kakue-HHOyAb TPH TOYKH, HE Jie-
J)ampe Ha OfHON npaAMOH, u CTPOAT
TPEyroJbHUK C BEPUIHHAMH B 3THX
Toukax; obo3Haunm ux A, B, C
(puc. 44). CrposT usobpaxenue Tpe-
yronpanka ABC B BHIe NPOH3BOJb-
Horo TpeyroabHuka A'B'C’. Ilocae.
TGro K3K MOCTPOEHO 3T0 H300pamew
HMe, HHKaKOro npoHsBosia B H306pa-
KeHHH Qurypst OBIThb HE MOXKeT.
Ilokaxem »T10.

IlycTp u3oOpaskeHHEeM TPeyroJb-
HHKa ABC CayXKUT TPEYroJNbHHK'
A'B'C' (puc. 45). Ilycte Touka X:
JIeXHUT B n1ockocth ABC u aya CX -
niepecexaer oTpe3ok AB Bo BHyTpeH-
Hell ero Touke D. Ilpoekuuss TOUKH
D — rouka D' — nexxur Ha oTpes-
ke A'B" (oTKyja 310 C/CAyeT?), H°

|AD'| _ |AD| '
\D'B"|  |DB|

CnepopatenbHo, Touky D’ Ha or1-
peske A'B’ MOXKHO IOCTPOMTb Ha
pucyHke (kak?). Hajee npoBogum
ayy C'D’ u Ha HeM OTMeyaeM TaKylo
Touky X', uro

1C'X" | . |1CX |
¢’ JeD)

(o6bsicHUTE, KaK 3TO cHejaTh). Met
HNOCTPOHJIH Ha PHCYHKe IPOeKLHIO
nanHol ToukM X mnockoctn ABC,
(Touka X MoOxkeT pacrosararbCs H
[0-HHOMY, OTHOCHUTEJNbHO TpPEYyTroJb-
nuka ABC, 1no u TOTAa IOCTPOEHHE
GyJeT aHAJOTHYHEIM.)
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3angauu k § 3

A

. Ocrosuele 3a0auu

3.1. TIpsimas a nexut B m1ockoctH a. [IpsAmast b napaJssesnbHa nps-
MOft @ ¥ WMeer OOULYI0 TOYKY C MJIOCKOCTBIO . JloKaxuTe, uto M nps-
Masi b JIEKHT B IJIOCKOCTH .

3.2. lpavele a u b napanenbHel. Touka O He JieXKHT HA STHX
npsmblx. [lnockocTh o npoxoaut yepes O n a, mjaockocTb B npoxoaur
yepe3 O u b. IlycTb 3T mjocKocTd nepecekaiotcs no npsimoi ¢. Ho-
KajkHTe, 4TO NPsAMas ¢ Napa/esibHa JaHHBIM IPSMBIM.

3.3. Jan napannenenunen. oxaxure, 4To: a) mpsmas, COEIMHA-
[0lllasl LEHTPHl CHMMETPHH €T0 [IPOTHBONOJIOXKHEIX I'paHel, napaJiiesb-
Ha ero pebpy; 6) Bce ero JHaroHajJu HMEIOT OOHLYIO TOUKY.

3.4. Jlokaxure, 4TO OTPE3KH, COEJMHAMIOLIHE CEPeJHHH MNPOTHBO-
MOJIOXHBIX pebep TeTpasipa, UMeloT ofLLYIO TOUKY.

3.5. HMmeerca n npsaMeIxX: a4, as, ..., a,. Kaxipe npe cocepnue Mo
HOMEpY napaJjebHbl. JloOKaxKuTe, 4TO BCe 3TH NPSIMbie NapaJjijiesbHBbL.

3.6. [Ise npsamble ckpemyBaiorca. IlpoBogstest npsiMble, napad-
JesbHEe OJHOM U3 HUX M mepecekamouiie apyrywo. dokaxkure, 4To Bee
3TH NPOBeJEHHLIE NPAMBIE J€XaT B OAHOH MJIOCKOCTH.

3.7. LaHO n nonapHO CKpeUlHBAIIUXCA NpAMbIX. JJoKauTe, 4TO:
a) CyWeCTBYIOT TOYKH, He JieXkKalllue Ha ITHX NpAMbIX; 6) CyllecTByer
IJIOCKOCTb, KOTOPas NEePECEKaeT KaukAylo 3 HHX; B) CyLIeCTBYET Npsi-
Masi, KOTOpas CKpeliMBaeTcs C KaxJAOH U3 HHX.

Pemernune a) IlpoBeeM nmockocTb Yepe3 OfHY M3 AAHHBIX
npﬂme. OcrasibHBIe npAMBie JHOO NEpeceKaloT 3Ty MJAOCKOCTb, JHGO
He MMeIOT C Hell 00X TOYEeK — JAPYTHX CAYYaeB PACHOJIOKEHHS GBITh
He MoxeT. Kax Obl TaMm HH GBiJI0, B IPOBEJEHHOH IJIOCKOCTH HaiAyTCs
TOYKH, He NpHHAAJEXKAllNe NaHHBIM NPAMBIM (7).

6) Brifepem TOYKY B NPOCTPAaHCTBE H NPOBEJEM 4epe3 Hee MpsiMble,
napajyieibHble KaXKAo# U3 JaHHbIX npsmbix. CorvacHo sagade 2.20
HafileTcst [JI0CKOCTb, KOTOpas nepecekaer Bce sTH npsmeie. Ho Torza
OHa NMepecekaeT W Bce JaHHbE NpaMble (?).

A BOT penleHHe, OCHOBaHHOE Ha HaIJISAHBIX cooGpamenusx. Yepes

OAHY M3 JAHHBIX [PAMBIX IPOBEJNEM IVIOCKOCTDb. Ecan nam rnoses3er, TO-

oHa GyJeT nepecexaTb BCe OCTAJ/bHLIE JaHHLIE NPsiMble. Ecan Her u Hal-
LyTCs NMpsAMble, KOTOPHIX OHA He mepecekaeT, To OyJeM NOBOpayMBaTh
HaIlly IJIOCKOCTb BOKPYT NPSAMOH, uepe3 KOTOPYIO OHa Gbljia IpOBeJieHa,
HOKa He 100beMcsl HYXKHOTO HaM nosioxeHud. Ocraloch 106HTbCA TOTO,
yToORl IVIOCKOCTh MepeceKasa H NepBOHayanbHO B3fATyI0 npsmyto. Ho
BeJlb TAKHM NIOBOPOTOM 3TOr0 He Jo0uTbest! Kak ke GBITh? A Mbl 3Ty mJ10-
CKOCTb «4yTb-4yTb IOIIEBENHM» TaK, YTOObI OHA yiKe HE colepKana mnep-
BYIO NIPAMYIO, a NepeceKalla €& — 3TOTO MOXKHO JOOHTbCSA TaKiKe HOBO-
pOTOM, HO TOJNBKO BOKPYI Apyroii npsamoii (kakoi#?). §lcHo, uTo mpu
TAKOM «MaJ/IOM LIEBEJIEHHH» MOXKHO CUMTaTb, YTO B3aHMHOE I10JIOXKEHHE
IJIOCKOCTH M KaXKAOH M3 3THUX NPSMBIX HE H3MEHUJIOCh. 3Haqm, 3ajava
pelueHa.

B) B nsiockocTH, mocTpoeHHOH B myHKTe 6, BO3bMeM HPSIMYIO, KO-
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TOpast NMPOXOIHT MHMO BCEX TOUYEK MEPECEUEHHUS STOM MIOCKOCTH ¢ JAaH-
HbiMu TipsiMbiMu. Takast npsmas Bceria na#gercd (?). Ona u 6ygner uc-
,KOMOH COIVIACHO OJHOMY H3 MPH3HAKOB CKDPELIMBAIOMIUXCA MpPSIMBIX.

3adauu Kk nynkmy 3.2

3.8. HpﬂMaﬂ @ JeXHT B IVIOCKOCTH @, a NpsMas b napaJesbHa
npamoil a. Moxer Ju npsiMas b mepecekaTb MJIOCKOCTb oL?

3.9. Jlana HemJsiockasi 3aMKHyTad JOMaHas U3 YeTbiPeX 3BEHBEB.
Touku A, B, C, D -— cepeluHb! ee N0C/AeN0BATENLHBIX 3BeHEBeB. JloKa-
xute, uro: a) (AB) || (CD); 6) (AD) |} (BC); B) (AC) u (BD) nepece-
KaloTcsl. -

3.10. Jan napannenernunex. [okaxuTe, uro: a) AAs Kaxaoro
ero pe6pa B Hem Halpyrca TpH peGpa, eMy mnapaJjjenbHble; 0) Wis
KaX10H NUaroHajd ero rpaHu Hanzercs el napameﬂbﬂaﬁ i paBHas
Juaronalb B ADYrof rpaH.

3.11. Hdanw 1Ba napaJisiesorpamMma ABB;A u ACClAl. Hoxasxure,
yto ANABC = AAB,C;.

3.12. Yepes Beplnnnl TpeyroibHHKa ABC npoeeau napaJienbHble
npsMbie, NepeceKaloliie ero niaockocrtb. C OJHOM CTOPOHBI OT €ro Mo
CKOCTH Ha 3THX NPSAMBIX OTJIOXKHAM paBHble oTpesku AA,, BB, CC.
Hokaxure, uro AAB,C, = AABC. ‘O600muTte 3TO0 YyTBEpXKIEHHE.

3.13. JlaHbl ABa paBHBIX TPeyrosbHHUKA. [IBe CTOpPOHBI OJHOrO H3
HHUX COOTBETCTBEHHO NapaJ/iyiefbHbl ABYM cTopoHaM apyroro. Ciexyer
J¥ M3 3TOTO, YTO HX TPETbH CTOPOHBI TAKXKe MapaJsJieJbHbl MEXKAY
coboi? [IpoBepbTe CBOE MpPEANONOXKEHHE HA [IBYX PaABHBIX YepPTEKHBIX
YrOJbHHUKAX.

3.14. Ilycte ABCD — tetpaspp. Kakoii durypoit siB/iserca MHO-
KECTBO CepelnH BceX oTpe3koB KL, ecin Touka K siexut Ha peGpe AB,
a touka L Jexut Ha pebpe CD?

- 3.15. Touka A He jiexxur Ha npsmoit a. Uepes Tquy A nposonmcsl
BCEBO3MOXKHBIE NIPAMBIE: a) Mepecekarolie npsaMyo @; 0) cKpeiluBao-
" muecs ¢ npamol a. Kakylo ¢urypy sano/HsoT Bce Takue IpsMble?

3.16. SIBnstorcA JiM TpsIMBIE CKPEIHBAMOMIUMHUCH, ecaH: a) ofe
OHH HE JIeXaT B IJIOCKOCTH o; 6) OJlHA W3 HHX JEXHT B IIJIOCKOCTH &,
a ipyras JIEXHUT B JIOCKOCTH [; B) OZHA U3 HUX JIEXKUT B IJIOCKOCTH ¢,
a Ipyras nepeceKaer MI0CKOCTD o; ) II0CKOCTh O MPOXOLHUT Yepes JBe
TOYKH OZHOH M JiBe TOUKH ,upyron? ’

3.17. Haswl yeThIpe toury A, B, C, D. IpoBepbre paBHOCHABHOCTD
JBYX yTBEPXKJEHUI: a) mpsiMble AB v CD cKpemuBaoTes U 6) npamble
AC u BD ckpemuBarorcs. (Sto ellle OfHH NMPH3HAK CKPeUBAIOMHXCH
- mpsAMbIX.) Byaer M BEINOMHATBCA aHAJOTHYHAA PABHOCHJIBHOCTD IS
nepecekaomuxcss npsmeix? A mapansenbHbIX npﬂMblx?

3.18. Ilnockoct @ u P nepecekatores nmo npsmoii p. Touka A Je-
KHUT B MJIOCKOCTH ¢, TOYKA B JIeXUT B NJOCKOCTH P, NpHYeM HH OAHA
U3 HHX He JIeKUT Ha npsiMoil p. Jlokaxute, 4ToO npsMble p 4 AB cKpe-
wuBatorcest. ChopMmyIIpyiTe 3T0 yTBEPKIEHHE Kak elle OJHH IIPU3HAK
CKpelHBaIOIUXCA NPAMBIX.

3.19. Ilycts PABC ——TeTpaaap, Touka K — - cepejuta pebpa PA
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touka L — cepeanna pe6pa AB, touka M — cepepuHa pebpa BC,
toyka N — cepepuna pebpa PC, touka O nexut Ha pebpe PB. Kak
pacriosiokenbl npsivele: a) AP u BC; 6) KL u MO; B) KL u BC;
r) KN u LO; n) AO uw KL; e) KM u CO; x) NO u LC; 3) MO n
PC; u) KN u LM?

3.20. Ilycrs ABCDA,B,C,D, — Ky6, TouKa K; — cepenyina pebpa
A,B;, T0uKa K, — cepenuna pebpa B,C;, Touka K; — cepesusa
pebpa BB;, touka K, — cepeauna pe6pa CC;, Touka K, — cepefuna
pebpa DDy, Touka Ky — cepeanna pebpa AB, Touka K; —cepeauna
pe6pa AD. Kax pacnonoxkens npameie: a) KiK, u K3K,; 6) K;Kg n
KgKy; B) KiKy u KK, 1) KoKy, u KoKy 1) KiK; u KuKg; €) ByD
1 K, K,? BosbmuTe camu napy npsMbiX, onpefessieMblX AaHHBIMU TOY-
KaMH, M YCTAHOBHTE MX B3aMMHOE DaCMOJIOMKEHHE,

3.21. Ilpsambie @ ¥ b ckpemuBatorcs. Touka O He JIEXKHT Ha 3THX
npsamelX. Tlmockoere o nposeneHa uepes O M a, NJIOCKOCTb § mposeje-
na yepe3 O u b. TlycTb 3TH NJIOCKOCTH TIEpPeCcexatoTcsl Mo NpsMoH C.
HcenepyfiTe B3auMHOE pacrio/oXenue MpsMON ¢ U JaHHBIX NPAMBIX.

3.22. Jlse mpsimple cKpeliusaiorcd. BepHo /M, 4TO Kaxnjas mJjo-
CKOCTb, IlepeceKaollasl OIHY M3 HHX, Nepecekaer u Apyryio? OTBerbTe
Ha 3TOT K€ BOMPOC JJIsi APYroro B3aHMHOTO PACIONOXKEHHS HAHHBIX
npsaMbIX. B pesyabTaTe BB cMOXKeTe MOJYYHTb OAHH U3 NPH3HAKOB He-
KOTOPOTO PacHo/ioKeHHs ABYX NpsMbIX. YUTO 3TO 3a mpH3HaK?

3.23. Tlnockoctu o U P nepecekalorcs: no npsiMoit p. Touku A n B
JIEXaT B IJIOCKOCTH @, ToukH C 1 D sexkar B nyockoctd B. Ipsamas AB
nepecekaercs ¢ npaMo#l p B Touke K, a npsmas CD nepecexaercs ¢
npsimo#i p B Touke L. Hokaxure, yto npsamele AB n CD cKpelupaiorcs
TOTA U TOJbKO TOrAa, Korja Toukd K u L pasiuuHbl.

3.24. B npoctpaHcTBe LaHbl TPU npaAMbie a, b, ¢. Mccnenyiite B3a-
MMHO€ PacHoJiOKeHHe NPSMbIX @ U ¢ B 3aBUCHMOCTH OT B3aWHMHOTO pac-
TIOJIOKEHUs! TIPSAMBIX @ U b, b U c. ‘

" § 4. PACCTOSHMUE. P)\BEHCTBO M NOOOBUE DUIYP
4.1. PaBeHCTBO {KOHIPY3HTHOCTb) 4 nogobue uryp

TlepBasi M3 NpUHATBIX HAMM aKCUOM TOBOPHT, UYTO JIOGBIM ABYM
- ToukaM A ¥ B B NPOCTPAHCTBE COOTBETCTBYET €IMHCTBEHHAS! BEJHYH-
Ha — paccrosuue | AB| Mexay uumu. B BeBogax § 2 U -3 Mbl 3THM He
N0J1b30BANHCh, HO Jajbllie paccTosiHue .GYyJeT HrpaTh BAXKHYIO POJb.
Uepes Hero ompefgensercs paBeHCTBO (KOHPPYSHTHOCTB) H mojobue
¢Guryp B npocTpaHcTBe TaK XKe, KaK Ha IJIOCKOCTH.

Onpenenenne. Purypa F, Ha3piBaeTcs paBHOH (KOHrpy-
3HTHOM) urype F, eciu cyulecTByeT oTo6paxenue F Ha F,, coxpaHsio-
iee PACCTOSIHHSA.

[1pu 3TOM roBopdT, uTO omobpaxcernue ueypor F na F, coxpansem
pACCMOARUSL, ecau OHO KaxcOoim Osym mouxam X u'Y ¢ueypor F conocmas-

asem moukw Xy u Yy dueypo Fy ¢ mem xce paccmosnuenm: | XY, =
= [ XY].
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s paBeHcrBa (KoHrpysutHoctH) duryp F, u F npuMensercs o6o-
3HayeHue: F; =< F. .

Onpenenenne Purypa F, HaswipaeTcs nonoGHON ¢urype
F, ecan cymectByeT oToGpaxenne ¢urypsi F Ha F,, npH KOTOpOM Bce
PACCTOSHUSA MeKAY TOUKAMH M3MEHSIIOTCA B OAHOM H TOM e OTHOIle-
HHH.

DT0 3HAUKT, YTO CYUIECTBYET TaKoe 4ucao k > 0, uto Ans Kamawx
a8yx toueK X u Y ¢urypet F u COOTBETCTBYIOUIAX UM TOUEK X,uY,
durypst F; UMeeT MecTo  pasenctBo | X;Vq| = & | XY

OueBupno, ecit k=1, 10 Fy u F paBHbl (Konrpyamum), 1. €.
PaBEeHCME0 (rcouepyaﬂmuocmb) ecmb wacmublil caywatl nodobus.

B cTepeoMeTpHH NPHXOLHTCH CDAaBHHBATh (UIYpH, JeXKallHe B

passbIX mIockocTaX. Ho no Gosbiuell yactH Her HagoGHOCTH oTo6pa-

JKaTh OJHY QUTYypYy Ha APYIYIO — 3TO c10kHO. Ilpome cpaBHHBAThL He-
KOTODHIE, HYKHBle B TaHHOH 3aJjaye PacCTOSHUA HJIH JTHHBI OTPE3KOB
¥ BEJHUMHBI YIJI0B (KaK, KCTaTH, W JeJaloT Ha npakTHKe, KOTAa mpo-
BEPAIOT COOTBETCTBHE NnpefMera craHiapty). [Ipu atom Gyzem kpaTko
TOBODHUTb O PaBHBIX OTpe3Kax W/H YrJjax, NOoJApasymeBasi HX BeJHYHUHEL.
Hanpumep, «ec/in y IBYX TPeyroJbHHKOB CTOPOHBEI PaBHBI, TO H YIVIBI
paBHEI», TaK KaK yIVIBI, T. €. BEeJHYHUHB YIJVIOB, BhipaxKarcs (1o Teo-
peMe KOCHHYCOB) 4epe3 JJIHHBI CTOPOH.3TO OTHOCHTCSH K TPEYyroOJibHH-
KaM KaK Ha OfHOH, TaK H Ha PasHbIX IVIOCKOCTAX. TOUHO TaK 3e eClH
y IBYX NPAMOYTOJBHBIX TPEYroibHHKOB KaTeThl paBHH, T0 (0 Teope-
me [Tugaropa) uxX TUAOTEHY3H TOXKE PABHbI, JEXAT MU TPEYTOJIbHHKA
Ha OLHOM WJH Ha PasHbIX NMJIOCKOCTAX.

4.2. PaBeHCTBO {KOHFPY3HTHOCTL] (bMryp B NpaKTHKe

[IpumepoB BOKPYr HAac, MJUIIOCTPHUPYIOLIMX IOHATHE «KOHIPY3HT-
Hble QUTypLI», 6oJiee 4eM JI0CTaTOYHO, TOJbKO 3TH peaJbHhle MPeaMeThi
Mbl Ha3bIBAEM He KOHTPYSHTHBIMH, 2 ONMHAKOBBIMH UJH pelKe PAaBHBIMH:
OJIMHAKOBLIE CTOJIBL U CTYJbsl B KJacce, OJHHAKOBHE KHPIHYH, H3 KO-
TOPBIX CJIOXKEHBI 3JaHHA, a4 CaMH 3JaHHS MOTYT GHITb OAHHAKOBHIMH,
ec/H TOCTPOEHBl N0 OJHHAKOBHIM . poeKTaM. Bcs coBpemeHHasi mpo-
MBILVIEHHOCTb C € MacCOBBIM IPOHW3BOACTBOM OCHOBaHA Ha H3IOTOBJIE-
HUK OONbHIMX CepUil ONMHAKOBBIX MPEIMETOB: LITAMIIOBKA JeTaJel,
KOHBeHepHas cOopKa MallMH, cePUHHOE CTPOHTENBLCTBO 3AaHHH, OTpOM-
HEIE THPaXKU OJIMHAKOBEIX KHHT, ras3eT, XKypPHAJOB U T. 0. Y ouenb Bax-
HO, uTOOBI B KaxIOH TaKO¥ CepHH NpeaMeThl OblIH Obl paBHBIMH, OJH-
HakKOBBIMH. TO/NBKO NPH 3TOM YCJIOBHH MOXHO, HalpuMep, 3aMeHSThb
B MalliMHaX, CTaHKAX HCNOPYEHHBIE JeTalu TAKHMH e, PaBHLIMH JeTa-
asmu. MoxHO YCJIOBHO CKa3aTh, UTO 3aMeHa B KOHCTPYKLUHH KaKoH-
HUOYIb NeTaqH APYFrof TAaKOH e [JETa/Nbio H eCTb OTOGpaXKEHHE, ycTa-
HaBJIUBAIOlee HX KOHT'PYIHTHOCTD.

[1posepsas, paBHBl I APYT APYry peasibHblE NMpeAMeThl (Hanpumep,
KaKue-HHOYAb [eTajH), MX CPaBHHMBAIOT CO CTAHIAPTOM, H3Mepss Y
STHX NPEAMETOB JIHIIL HECKOJbKO MX OCHOBHBIX pasMepoB. Tak H o
paBeHCTBe (KOHIPYSHTHOCTH) ABYX T'€OMETPHYECKHX (UTYp ONpejeseH-
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HO#H (POPMBI TOXKE MOXKHO CYIAHTb, 3HAsl, YTO Y HHX PAaBHBI PacCCTOSHHUSA
JIMIIb JJIS HEKOTOPOro KOHEUHOTO MHOMKECTBA Map COOTBETCTBYIOMIMX
ToueK. Hampumep, Ansi ABYX TPeyrOJIbHHKOB AOCTaTOUHO MPOBEPHTD
PaBEHCTBO IJIHH HX COOTBETCTBYIOLIHX CTOPOH.

B xM3HH K HA NPOU3BOACTBE FOBOPAT 00 ONYHAKOBBIX MJI1 PABHHIX
npeaMeTax, CJIOBO KKOHIPYSHTHO» TaM Hen3BecTHO. B reomerpuu usjipes-
JIe TOXKe TOBOPHJIH O PaBHBIX (GUIypax (He CYMTast HEKOTOPHIX CrenHalib-
HEIX counnenuit). [lostoMy u Mbl 6yJem FOBOpUTb O paBHBIX (HIYpaX,
MOHUMAsl TIOJ 3THM, YTO OHH KOHIPYSHTHH. B reoMerpuH oueHb 4acTo
OJIHO W TO e NOHSTHE BHIPAXKAIOT Pa3HHIMU CJI0BaMH, KaK, HalpHMED,
«TOUKA TpPUHALIENKUT MPAMO», «TOUKa JIEXKHT Ha NPSAMO», «npsMas
APOXOAUT Yepe3 TOUKy». B ToM e Ayxe Mbi OyJeM FOBOPDHTb, HAIpH-
Mmep, «oTpe3ok AB paBeH orpe3ky CD», «TpeyroJbHHKH PAaBHB 4 T. M.

4.3. OcHOBHbIC CBOMCTBA PacCTOSHMM s

OcuoBHEIE CBOHCTBA PACCTOAAHUN B [POCTPAHCTBE T€ Xe, 4YTO Ha
IJIOCKOCTH — B MJIaHHMETPHH. )

Ceodicrso l.Paccroanue mesndy tcaalcdbmu asymn TOYKAMY
noAOKHCUTEABHO. :

CBoiictBo 2.an kawdoix Tpex Tovex A, B, C evinoanaercs

Hepagencrso
~ |AB|+|BC|>|AC|. (4.1)

JeficTBuTenbHO, uepe3s KaXJAble ABe HAH TPH TOYKH NPOXOAUT
IVIOCKOCTS (10 aKCHOME 2), a Ha MJIOCKOCTH BBITIIO/NHACTCA [JIaHUMETPHS.
[NosTomy AAst 3THX TOYEK BEPHO TO XKe, YTO B IIJIaHHMETpHH. B gacTHO-
CTH, HMEIOT MEeCTO 3TH [Ba OCHOBHHIX CBOHCTBA PacCTOAHUSA. ,

Hanomuum, uro, Kag 6uI0 cKasaHo B 1. 1.1, paccTosiHHe OTHOCHTCH
JBYM TOYKaM M HX MOPSLIOK He Hrpaer poa, T. e. | AB|= | BA| s~
Jo6HX Touek A u B. '

B maauuMeTpuH ObIIO NMPHHATO, YTC PACCTOSHHE OT TOYKH JO Hee
caMoH, HJIM, APYTMMH CJIOBAMH, PAacCTOSIHHE MEXJY COBHaNalollHMH
TOUKaMi, paBHo HyJ0: |AA| = 0. D10 yc/0BHE NPHHHMAGTCA H B CTEPEO-
MEeTpHH. .

3apaun k § 4
Ocrosrbte 3ada4u

4.1. [okaxure, 9To B NPAaBHJIBRON n-YroJbHo# nupamupe anode-
MBl BceX ee GOKOBBIX rpaHeil paBHBI. (Anogema GOKOBOH I'paHM npa-
BHJbHOA NHpPaMUAR — 3TO BLICOTa B 3TOH IpaHH, NPOBEAEHHAs U3
BEPIINHBL THPaMUAHL) *

4.2. B uernipexyro/ibHofi nupamupe Bce pebpa paBHH. a) [loka-
XMTe, 4TO 3Ta NHpaMuia npapuibHasi. 6) Uepes BepHmiMHY NHpaMHIbl
M IMaroHaJb OCHOBaHHS NpoBeleHO ceyeHue. JloKaxHuTe, YTO OHO ABJS-
eTCfl NPAMOYTOJbHBIM TPEYFONbHHKOM.

4.3. Ilycte PABC — tetpasnp. Boblienum B ero rpaHsxX TaKue
yrae: PAB, PAC, ACB, PCB. BriGepute /oGeie TPH M3 HHX. Iycrs
OHH NpsiMbiE. ﬂoxamme, 4TO H quBeprm 3 HUX TOXeE npsMoi.
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4.4. 'H ctb A, B, C, D — TOuKH npocTpaHcTBa. |AB| = | CD| :4,
JAC) = |BC!—~|AD| 5. Moxer au | BD| =

Pewmenue. Bonpoc 3ajauy Ha nepBbli B3L/IAL BbII‘.HH,U,I/IT CTpaH-
Ho. B camom gene, a nouemy | BD| He moxer paBHAThes 4? Muaue ro-
BOp#A, a Kakdhe Moryt OwiTb Ha BenauuuHy |BD| orpanunuenus? Toukwu
A, B, C, D 6yzeM cuutath BepuUIMHaMH TeTpasjipa. Bor u Hapucyem
TeTpasAp, .y Koroporo Bce pebpa, Bk/Mouas BD, OTBEYAOT YCJIOBHIO
3ajauu. M Bce.

3pecb YMECTHO OCTAHOBHTBCS H HOZLyMaTb

[losesno, nanpumep, HaHTH aHAJOTHIO C nﬂaﬂnmerpneﬁ. Durypa
MJIOCKOCTH, aHAJOTHYHAS TETPasApy, — TPEYToJabHHK. M BB nomawTe,

" KOHEYHO, YTO CTOPOHB! TPeyro/JbHHKa He MOTYT OBITh JIOOLIMH OTpes-

KdMH — CyMMa JBYyX JIIOObIX M3 HHX JO/KHA ObITh OOJbIIE TpeTbero

~ (TaK Ha3piBaeéMO€ HEPABEHCTBO TPEYroJibHHKa). 3HAUMT, CYLIECTBOBA-

HHE TPEYroJlbHUK3, CTOPOHBI KOTOPOrO paBHH A3HHBIM OTPE3KaM,
NOJIKHO OBITh JOKa3aHo.

Tax e obcToaT nesa u ¢ TerpasapoM. OTKyaa Mbl 3HaeM, 4ToO cyiie-
CTBYET TeTpasip ¢ JoObiMu peGpamu? Mexay mpouuMm, ficHO, UTO ¢ J0-
6p1MH peGpamu U He cyllecTByeT. Belb KaxK/aaa ero rpasb — TPeyroJb-
HHMK, a SHAudT, 415 ero pebep, JexalluX B KaxkAOH rpaHH, NOJIKHO
BBINOJIHATBCA HEPABEHCTBO TPEeYTrOJIbHHKA.

B nannofi 3agaue pna peGep Kaxnofi TpaHN HEPABEHCTBO TPEYTOJb-
HuKa Beinosnssercs. Ho mMoxer 6bITh, €CThb H IpyrHe ycjoBHs, HEO6X0-

© IUMBIE JUIsi CYLIECTBOBAHHS TETPasapa ¢ LIECTbIO [IPOH3BOJILHEIMH pes-
. paMu? AHaJorHsi ¢ TpeyroJbHHKOM OKa3a/ach I0JIe3HOH, HO BCe-TAKH

TETPAsAP He TPEeyrosbHHUK.

3afauy o CYIIECTBOBAHHH TeTPasApa C LIECTbIO 3aJaHHBIMU peGpaMu
HaM NOKa He PelldThb, Mbl ciesaeM 3To no3xke. Ho ¢ nanHoll 3amaueis
BCE Xe MonpobyeM CIIPaBUTHCH.

[Ipexne Bcero sameruM, 4o BHIYHCAHTL | BD|, ucxons us ycnoBui
3aJja4d, HeBO3MOxHO. a5 Toro utobel B 3TOM yGequThesi, AOCTATOYHO
MBICJIeHHO Bpawmath TpeyronbHuk ACD Bokpyr (AC), a TpeyrosbHUK
ABC ocraButh HenoaBUXKHBEIM., (QUEBUJHO, UTO Bee NAHHHIE B 3ajaue
OT 5TOro He H3MeHflOTCA, a | BD| mensatbesa Gyger.

Hanee sametuM, uro tpeyronbHUKn ACD u ABC npsMoyrosbHble.

.(Ilo cymecTBy 5T0 OGCTOATE/NBCTBO He INPHHUHIIHAJBHO — OHH MOIJIH

6bl ObLITb W APYTHMHM, OT 3TOT'O COJEDKAHME 32Ja4H M ee pelleHHe He
H3MEHAOTCH .)
[TocMoTpuM Tenepb, Kakue 3HAYEHHs MOxeT NpuHEMath |BD|.

JLns sTOro 3auKcHpyeM jBa NoJoxenus Tpeyronbuuka ACD, xorma

€ro MJOCKOCTb coBmafaer ¢ miockocthio ABC. TlepBoe nosoxenue,
Korja Touka D naxomutes c Todl xe cropoHsl ot (AC), uto u Touka B.

- Bropoe nonoxeHune, Korja oHa HaXOAUTCA ¢ APyro# ctopoHsl ot (AC),

Hexxesnu Toyka B (puc. 46 u 47). B neprom nonoxenun | BD|= 3. Bo

BTOPOM MHoJIOeHHU | BD| = V?d (?). TlepBoe uncno MeHblle 4, a BTO-
poe uuciao Goabiie 4. 3HaYUT, TPU KAKOM-TO IMOJIOKEHHUH TPeyroJbHHKA
-ACD |BD| = 4. 3anaua perieHa.

O6paTme BHUMaHHe Ha TO, 4YTO HQM HEBAXKHO, KaK H3IMEHACTCHA
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¢ D D c
Puc. 46 / ‘ "Puc. 47
| BDY yBe.anHBaeTCH uan YMeHbI_IIaETCH BaXHbIM 1715 petieHus oka-

3a/10Ch TO, YTO MHCJO 4 HaxoAuTc MexAy ABYMs 3Hauenusmu | BD|.
Orciona sicHO, 4TO BMecTO 4 Mbl MOIVIM GBI B35Th Ji1060€ YHC/IO, KOTOpOe

HAXOAHTCH B IpaHHuax ot 3 o J 73 — pewenne 6b10 Obl TAKHM Ke.

A

4.5, Moxer JH ceueHHMe NPABHJIBHOTO TeTpasipa ObiTh: a) mpa-
BHJIbHEIM “TPEYTOJbHUKOM; 6) paBHOOGEApeHHBIM (HO He PaBHOCTOPOH-
HHM) TPEYTOJbHUKOM; B) TYNOYIOJbHBIM TPEYTOJIBHHKOM; I) MpPAMO-

YTOJIbHBIM TPEYTOJbHUKOM; J) KBAApaToM; €) NpsIMOYTOJBHHKOM (HO

He KBajJparom)?
4.6. B npocTpaHCTBe JaHHI TPH TOYKH. UsBectnl PACCTORHUA MEKITY
HuMu. Kak ysHaTb: a) JiexKaT OHH Ha OXHOH NpPSIMOH M/IH SIBJAIOTCA

"BepIIMHAMH TPEYTOJbHUKA; §) eci OHM SBJAIOTCS BEPIIMHAMH Tpe-

yrosibHAKa, TO KaKOB €ro BHJ B 3aBUCHMOCTH OT HaHOOJIbILErO yraa?
4.7. Jlana touka A. OrKyja c/efyeT, 4to B IPOCTPAHCTBe HakeTca

TOYKa, yJAaJleHHass OT JFaHHOH Ha Jio6Goe 3ajJaHHOe paccTosiHHe? Kakyio

¢urypy ob6pasyioT Bce TaKHe TOUKH?
4.8. Ilycte PABC — npaBusibHBIH TeTpasap ¢ pebpom 1, Touka
Q — ueHTp ero ocHoBanusl, Touka K -— nentp rpauu PAC, touka L —

uentp rpany PBC, touka M — cepexuna pe6pa PB, Touka N — ce- .
‘peauna pebpa BC. Briuncinte paccrosinus: a) | PQ; 6) | QM|; B) |QK|
r) |AL|; n) |KL|; ) [MN].

B

4.9. Tlycts PABC — npaBuibHEil TeTpasip ¢ pe6pom d. Touka M—.
© cepenuna pe6bpa PB, Touka L — cepexuna pebpa AC, touka K —

cepepuna pebpa BC, Touka N — cepenuna pebpa PA, touka O —

‘-cepeauHa pe6pa PC. Halinure aiuHy o6LIero orpeska TaKUX CEUEHHH

Terpasapa: a) AMCu PLB; 6) PKA u PLB;8) PLBuCMN;r) PLB
H BNO; 1) PLBu MNO; e) ACM u BLO; }K) AKOu BNL; 3) CMN
u KOL; u) KMN u AMC.

4.10. Tlycrs A4, ... A,A; — savknyTas somaHasi. Jlokaxure,
4TO JAHHA HaH60JIbH.[eFO ee 3BeHa Membiie CYMMBI J/IHH BCEX OCTaJ/IbHBEIX
ee 3BeHbeB.
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W B panbueiitiiem Mpl 6yfeM roso-
PHTB O MOCTPOEHUSX B MPOCTPAHCTBE,
T. €. CTPOHTh B HPOCTPAHCTBE (HUTYPBI
€ TeMH WJHM HHBIMH cBoHcTBaMH. Kak
H B pacCMOTPEHHBIX YXKe Teopemax,
TaKoe NOCTPOEHHE J0KA3HIBACT CYLIECT-
BOBaHHe MCKOMO# ¢uryps. Muorma no-
KasaTeJbCcTBO . CYIleCTBOBaHHA  Gyger
IIPOBOAUTECH B BHJIE pelleHHs 3ajauu
Ha NOCTPOeHHE (Tak OBLIO U B MJIAHH-
METPHH).

Paccmorpum, K npumepy, Takyio 3a-
Jlayy Ha IOCTPOEHME.

3anaua. Yepes dannyio mouxy
nPOCMpAncmea nposecmu. npamyr, ne-
pecexaiowyro  OaHHYI0 npamyr u nep-
NeHOUKYAAPHY Mol npamol.

P eweHue. [lycrs B npocTpauncr-
Be 3ajaHbl Touka A u npsamas a. Bos-
MOXKHBHI JBa cay4as.

Cnyqaﬁ 1. Touka A He JeXKHT
Ha npamoii a (puc. 48).

Puc. 49 . IlpoBenem (mo Teopeme 23) uyepes
TOUKY A W ApAMYIO a njockoctb a. Ilo
H3BECTHOH TeopeMe ILIAHHMETPHH B IIOCKOCTH . uepe3 TOYKy A
MOKHO TIPOBECTH €IMHCTBEHHYIO NpPAMYIO b, NepIeHAHKYJISPHYIO Opsi-
Mol a. WTak, Mbl HOCTPOH/IH HCKOMYIO MpPSIMYIO b: OHA NPOXOIUT Ue-
pes A, nepecekaeT a M TepleHIUKYJsiPHA a.

B paccMaTpHBaeMOM C/yyae pelieHHe eIHHCTBEHHO, TaK KaK Ips-
Masi, yIOBJETBOPSAIOLULAs YCJIOBHIO 3aa4H, JIEKUT B €HHCTBEHHOH IJIO-
cKocTd o, npoxoxsmein yepes A u a. [lostoMy oHa coBmazaer c mnps- .
MO#1 b, TaK KaK B IVIOCKOCTH MOXHO Yepe3 JaHH VIO TOUKY POBECTH JIHIUb
OHY MNpAMYIO, MNEPNEHAUKY/IAPHYIO NAHHOH MPAMOH.

Canyuai 2. Touka A nexur Ha npsamo# a. :

Torza, Kak nmokasano B m. 2.3, uepe3 NpsAMYIO @ NPOXOAUT GecKo-
HEYHO MHOTO TocKocTell. B ka0 U3 HUX yepe3 TOUKY A MOXHO Mpo-
BeCTH MNpAMYIO, TeplHeHAuKyaAapHyo npsamol a (puc. 49). Hrak, Bo
BTOPOM CJydae 3ajaya HMeeT GeCKOHEYHOe MHOXKECTBO pPelleHH#.

Byzer J0Ka3aHO, YTO BCe 3TH MNPsIMble JieKaT B OJHOH IMJIOCKOCTH
0 3aHOJMHAIT ee.

-~ 5.3. KOHCTPYKTHBHbIE M HEKOHCTPYKTMBHbIE
_ AOKa3aTeNbCTBa CYLLECTEOBAHMSA

ToBOpst O MOCTPOEHHAX B 3JIEMEHTapHOH reoMeTpuu (Kak B Tpo-
CTpaHCTBe, TaK M Ha MJOCKOCTH), C/eAyeT OTMETHTD ellle OJHY HX 0CO-
6EHHOCTb — AArOPHOMHUHOCTb. DTO 03HAYAET, YTO HCKOMOE I0CTPOe-
HHE (10Ka3aTe/IbCTBO CYUIECTBOBAHHA HEKOTOPOH (HUIYpPhI) CBOJMTCSH
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K KOHEYHOMY dYHCaY _nocneubBaTeano OCYIIECCTBJIAEMBIX IAroB, Kaixk-

ABlHA U3 KOTOPHBIX €CTh OJHO U3 HECKOJIbKHX 3apaHee 3aJlaHHbIX HpOCTeﬁ-
KX HOCTpOQHHﬁ. ItH HpOCTEﬁMHe OCTPpOEHUA, 4aCTO Ha3blBaeMble
((HO(ETYJIHTEIMH NOCTPOCHHUAY, €CTh, KOHEUHO, TOXKE HEKOTOPLIE YTBEPIKE-
HUA CYUIECTBOBAHUA. Onu MOT'yT ObITb aKCHOMAMM MJIH CaMbIMH nepsbl-

MH CJIEICTBHAMHA aKCHOM, a TAKXe YTBCP2KACHHSMH, HMEIOULIUMU ofe-

MaTeMaTHYeCKUH XapaKTep.

JIJisi OCTPOEHHH B NPOCTPAHCTBE OOLIYHO NPUHAMAIOTCSA TaKHe yc-
JIOBHSi (X[IOCTYJ1aThl MOCTPOEHUSAY):

‘ 1.. Ecau 3adana gueypa, mo o kaxcdod mouxe npocmpancmen MOXCHO
CKA3amo, NPUHAOIEHUM AU OHA IMOU ueype UL HE NPUHAOACHC UM
Hpyeumu cr08amu, MONHO 66i0UpAMb 8 NPOCMPAHCIBE MOYKLL, KAK NpU-
Hadaexcauue OarHold uaype, max U He npuradsexcauyue ei.

2. Ecau nocmpoenbt 08e (pu2ypel, mo Cuumaeemcs NOCHLDOCHHbIM'

ux nepecederue (Kak, HalpuMep, NpsiMasl B NepeceyeHHy ABYX IJIOCKO-
creii).
3. Ecau Oawbr 08 mo4KU, MO 4e€pe3 HUX MONCHO RPOBECU NPAMYIO.

4, Ecau Oatbl mpu mouku, mo 4epe3 HUuX MONCHO NPOGECHU NAOC-

Kocmb. H mo4ro max e MONCHO nposecmil NAOCKOCMb 4epe3 NPpAMYK U
Mo4Ky u uepes 06e NepeceKaowjuecs npsimote.

5. Ha xaxcOod NAOCKOCMU MOJNCHO nposodumb atobble NOCMPOCHUS
NAGHUMEMPUL.

Koneuno,  npoBojs B JajbHeflleM TO WJAH HHOE HOCTPOEHHE, Mbl
He Bcerja OyJleM AOBOJUTD €r0 MMEHHO J0 3THX NMATH OCHOBHHIX, IEPBO-
HayaJbHBIX MOCTPOeHUH, a OyAeM CChLIaThCA Ha YK€ BBINOJIHEHHEBIE M10-
cTpoeHus (Kak M IPU J0Ka3aTeJbCTBAX TEOPEM HE TOJBKO CCHLIAIOTCH
Ha AKCHOMBI, HO H Ha yXe JIOKa3aHHLIE TeOPEMEI).

B asiemMeHTapHO! reomMeTpuH, KaK B NJAaHHMETPHH, TAK H B CTEpeo-
METPHH, TEOPEMbl CYLIECTBOBAHHS JOKA3bIBAIOTC KaK HEKOTOPHLIE I10-
CTPOEHHA HJHM, KaK elle roBopsiT, KOHCTpyKTuBHO. Takas Tpaguius
HJIET OT [ipeBHerpeyecKoll TeoMeTpHH, e PacCMaTPUBAJNCh MOCTPOE-
HMSA JHIIb C MOMOULBIO LUMPKYJIA Y JHHEHKH, T. e. JOKasLBaJUCh TEO-
peMbl CYIIECTBOBAHHWS, OMMpANOLIHecs Ha C/AeAyIOilHe NOCTYJaThi:

1. Uepes aoboie Ose QarHble MOUKU MONCHO NPOBECU NPAMYIO (BO3-
MOYKHOCTb IIpHMEHEeHHd JIMHEHKH).

© 2. H3 m106020 Uenmpa MONCHO ONUCAMb OKPYNCHOCMb. A00bim paduy-
com (BO3MOXKHOCTb TPUMEHEHHS LUDPKY.JIA).

. B ucropun reomeTpuu GOJBIIYIO POJIb CHIFPANH HCCAEHOBAHUS O Pas-
PelIUMOCTH TPeX 3HAMEHHTHIX 3aJay APEBHOCTH Ha IOCTpoeHHEe (c
HOMOINBIO IUPKYJs W JHHEHKH): yIBoeHUH Kyba, KBaJAparypbl Kpyra,
Tpucekuyu yraa. Jiumb B X1X B. 6BIIO J0Ka3aHO, YTO 3TH 3aJa4H He
pelalTcd KOHCTPYKTHBHO HHPKyJeM U JuHelKol. B To xe Bpems
SICHO, YTO CyHlecTBYeT Ky6, 06beM KOoToporo BAsoe GoJipile o6beMa JaH-
Horo Ky0a, cyllecTByeT KBajpar, IJOWajb KOTOPOTO paBHA MJOMLAIH
JaHHOTO Kpyra, H CYLIeCTBYIOT JIYUH, pa3OuBaiollHe HAHHBIA yroJ Ha
TPH PaBHEIX yIJa.

IlokasaTesbCTBa 3THX YTBEPKIEHH HEKOHCprKTI/IBHbI B TOM CMbIC-

Jig¢, UTO HE OCYIUECCTBJSAIOTCA KOHe‘{HbIM UHC/IOM 1Iaroe H Tpe6y10T npu-
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MeHeHHd IipefiesbHOro nepexofa. Ha xaxnoM us OCYIHIECTBISeMbIX
B JOKa3aTe/IbCTBE LIArOB 3ajlaya peIlaeTcs l'IpPl6JIH)K€HHO C TOH WM
HHOH TOYHOCTBIO.

Ecsu xe roBopHTb 0 peaJbHOM NOCTPOEHHH (HANPHMEP, O HENeHHH
UMpKyJieM yTJa, HJH, YTO PABHOCHJIBHO, AYFH OKPYMKHOCTH, Ha TPH
PaBHbIe YaCTH), TO OHO BCeria OCYILECTBJIACTCA € TOYHOCTBIO, nonycm-
MO JaHHBIM PeaJIbHbIM HHCprMeHTOM ‘

5.4. MocTpoeHus Ha uepTekax NPOCTPAHCTBEHHLIX UTYP
M peanbHble NOCTPOeHKUA

Kpome mocTpoeHHI — TEOPEM CYUIECTBOBAHHS B CTEPEOMETPHH,
BO3MOXHH elie JBa BHJa 3alay, CBA3aHHBIX C MOCTPOEHHAMH. Bo-
MepBLIX, 334y Ha PUCYHKe MM Ha yepTexe. TakoBH 3aJaud Ha ceye-
HHSl MHOTOTDAHHHKOB WJIH APYTHX TeJ. MBI HE CTPOMM Ha caMoM Jefe
€aMo ceyeHHe, a TO/IbKO H300paxaeM ero Ha PUCYHKe HJIH YepTexe, KO-
TOpLI y HAc yxe ecTb. TaKue MOCTPOEHHUA OCYIUECTBJAIOTCA KakK MmJja-
HHMETPHUYECKHE C y4YeTOM aKCHOM H TEODEM CTEpeOMETPHH M MpaBHJ
usobpaxeHuil. 3aJauy TaKoro THNA NMOCTOSIHHO PEIIAlOT B YEPYEHHH H
B KOHCTPYKTOPCKOH MpaKTHKe.

Bo-BTOpBIX, 3a/laun Ha MOCTPOEHHE HAa MOBEPXHOCTAX Tes. 3ajava:
«[TocTpouTb TOYKM Ha NMOBEPXHOCTH Ky0a, yaaJeHHHE OT JAaHHOH €ero
BEpUIHHbl HA JaHHOE PacCTOSIHHE» — DPellaeTcsi C HOMOWLbIO IHPKYJisA
(kak?). 3agaua: «[TocTpouTb TOUKH Ha NMOBEPXHOCTH LIApa, yAaJeHHbIE
OT JAHHOH TOYKH Ha [aHHOE DPaCCTOSIHHE» — TaKkKe pelaeTcs ¢ MNo-
MOLIBIO UMPKyJA (Kak?). 3ajayu TAaKOro THUIA pelialoT He Ha ypoKax -
reoMeTpHH — HUX TMOCTOSAHHO PEIUaeT Pa3METUHK Ha 3aBOJie, pa3yMeeTcs,
C TOYHOCTbIO, KOTOPOH MO3BOJNRIOT AOGHTBCA ero HHCTpyMmeHThl. Ho,
pewas Takhe 3alaud, OH ONHPAeTcs Ha FreOMETPHIO.

3apaun Kk § 5 R

Octosrbie 3a0auis

5.1, Janpl 1Be CKpemuBaroliHecsi NpsiMble U TOYKa, KOTOpPas MM
ne npuHaanexur. [focrpolite: a) nnockocTb, Mpoxonsuiyo Yepes AaH-
HYIO TOYKY H nepecekawllyio ofe npsmbie; 6) NpsMyro, NPOXOAALLYIO
yepe3 JAHHYIO TOYKY H MepeceKaiollylo ofe JaHHEIE NpAMbIE.

5.2. JloKa)kute, UTO CYLIECTBYeT TOUKa, pPaBHOyZaJIEHHAsi OT BCeX
BEpPUIMH NpaBHJIbHOro TeTpasapa. O6o6ulHTe 3TO yTBEpKIAEHHUE.

YkKasaunud K pemeHHnto. Ilycrb PABC — npaBu/bHBEIA
TeTpasip, a Touka Q — neHTtp ero ocHoBauus. 1) Jokaxure, 4TO yrint
PQA, PQB u PQC pasHuL

2) Bosbmute J106y10 TouKy X Ha oTpe3ke PQ u JOKaxHTe, YTO pac-
crosuus XA, XB, XC pasHh. ‘

3) Cpasuure paccrosinusg XA n XP npH AByX MONOXKEHUAX TOYU~
Ku X: Korjfa oHa coBnajaer ¢ P u Korja oHa CoBMajiaeT ¢ Q. I/ICHOJIb-
3yiite cooOpakeHHs HENPEepPBIBHOCTH.
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Hyxnoe naM nosioxenne toukn X Ha oTpeske PQ MOXHO ycrTa- =
HOBHTb C IMOMoLIbl0 BhuHucieHuil. TIpexie Bcero o6osHaubTe pe6po
TeTpasapa, HanpuMep uepes d (MOKHO 6bliO Obi €ro CYHTAThb PaBHBIM 1
uau 2). Briuncaute |AQ| Tenepb MOXKHO J0Ka3aTh, YTO TPEYTOJLHHAK
PAQ npsivoyrosibubiil. Iast storo u3 tpeyrojabanka PAK (touka K —
cepeauna peGpa BC) Hafimute yron PAK (BbUHC/IHB €ro Kocm{yc)
IMotom u3 Tpeyroabuuka PAQ ycraHosure, uto yron PQA npamoi..
Touka X, Haxonscs Ha orpe3ke PQ, paBHoyzaneHa or epunn A, B, C —
3TO MBI yke foKasasiu. Cuurasi paccTosHHe oT TOYKH X 10 TOUKH P
HEH3BECTHBIM, COCTaBbTe H PELIMTE ypaBHEHHE AJIs €r0 HaXOXKACHHS.

O6obuwienue TpyAHOCTEH He BBI3OBET, HO IPH €ro JIOKa3aTelbCcTBe
Bac, BEpPOsiTHO, GyJerT MOMKHIATb CIOPNPH3.

Kak BBl AymMaeTe, e{HHCTBEHHA JIH TaKas Tqua? Kaxk BHI oéocnyere
CBOE IIpeAlIoIOXKEHHEe? .

A

5.3. Chopmysupyiite clrefylollie yTBEPXKAECHHA KaK TEOPeMHl Cy-
LIeCTBOBAHHA: a) H3 TPEX OTPE3KOB MOXKHO COCTaBHTb TPEYIOJbHUK;
6) y mapaJJeJjorpaMmMa ecTb LEHTP CHMMETPHH; B) y KaXKJOTO YeThl-
PEXYroJibHHKa eCTb IIEHTP CHMMETPHH; T)y NpPAMOYTOJbHHKA €CTh OCb
CHMMETPHH; JA) OKOJIO TpeyrojbHHKA MOXHO ONHCATb OKPYXKHOCTb;
€) OKOJIO Kaj)KIOrO YeTHIPEXYTOJBbHHKA MOXHO OIHCATh OKPYXHOCTD;
) B TPEYroJIbHHK MOXHO BIHMCATb OKPYXKHOCTb; 3) B KaXKAblH 4eThl-
PEXYTONBHHK MOXKHO BIHCATbh OKPYKHOCTb. :

Bepnbt a1 31H Teopembi? Eciii oHu BepHBl, TO OYAET JH € AHHCTBEH-
HBIM TOT OOBEKT, CYLIECTBOBAHHE KOTOPOTO YTBEPXKIAeTCs B Teopeme?

5.4. Chopmyaupyfite caeqyolmye yTBePKIEHHA KaK TeODEMBl Cy-
LIECTBOBaHUA: a) aKcuoMy 3; 6) BHe J000H INJIOCKOCTH €CThb TOYKH;
B) y .J1OOBIX JIBYX NpPAMEIX eCTh 0o0llas TOYKa; I) yepes PAMYIO U TOY-
Ky MOXKHO NPOBECTH IJIOCKOCTb; J) Yepe3 JBe NMpsMble NPOXOAHT MJIO-
CKOCTb; €) Yepe3 KaKIyl0 TOUKY MOXKHO NPOBECTH NPSAMYIO, NepIeHu-
KyJApHYIO AaHHOM. ‘

BepHrl JiH 3TH TeopeMbl? Ec/iH OHU BepHBI, TO MOXKHO JIi HX copmy-
JMpOBaTb KaK TeopeMbl CYLIECTBOBAaHHMS M €JUHCTBEHHOCTH?

5.5. Tlyere ABCDA,B,C.D; — ky6. Hapueyiite npsamyto, koto-
pasi npoXomuT: a) yepe3 Touky C u mepnenaukyasipua (C,D); 6) uepes
Touky C; u nepnenaukyJspha (BD); B) uepes Touky B; 4 NeprneHIuKy-
asipua (AC); r) yepes Touky B u nepnesaukyJsipaa (B,D).

5.6. Ilycte PABC — npaBunbHblii TeTpasap. Hapucyfite npsmyio,
KOTOpasl MPOXOIUT: a) yepes Touky P u mneprnenaukyaspua (AC);
.6) uepes Touky C u.nepnenpuxyiaspHa (PB); B) uepe3 touky K —
cepepuHy orpeska BC u nepnemmxynﬂpﬂa (PA) r) mepneHguKyasp-
Ho npameM (PC) u (AB).

- B.7. [ocrpoiite mnockocrsb, KOTOpdﬂ a) He npoxonm gepes JaH-
HYIO TOUYKY; 6) NMPOXOAMUT TOJBKO uepe3 ONHY H3 IBYX JaHHBIX TOUEK;
' B) He MPOXOJMT. HH Yepe3 OIHY W3 [ABYX AAHHBIX TOUYEK.
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5.8. Ilausl Tpu monapHd ckpeliuBatompecs: npsmuie. [Tocrpoiirte:
a) MJOCKOCTb, KQTOpas nepecekaeT KaxkIylo JaHHYIO OpsiMylo; 0) npsi-
MYyI0, KOTOpas INepecekaeT KaKAyI0 AAHHYI0 NPAMYIO.

5.9. Umeercs n nonmapHO cKpelulMBamomuxcs npsamueix. Jlogaxure,
970 CYWECTBYET MpsiMasi, KOTopasi nepecekaeT: a) POBHO [BE U3 HUX;
* 6) pOBHO OIHY H3 HHX.

5.10. lano n Ttouek. CyllecTByeT JIH TaKasi IJIOCKOCTb, KOTOpast
He MPOXOAMT HH uepe3 OJHY U3 HHX?

5.11. Jlano nath Touek. JIoKaKuTe, YTO CYIIECTBYeT TaKasl IJIO-
CKOCTb, C KaX/IOH CTOPOHBI OT KOTOPOH HAaXOZUTCH {10 PABHOMY YHCAY
' AaHHBIX ToueK. Ofobuiute 3Ty 3aaauy.

5.12, ,[Iaﬂbl Tpu Kpyra. [locrpofite miockocrb, KoTOpas HENHT IO~
- MoJ1aM KaXKIpld H3 HHX.

5.13. TMocrpofite uerbipe NpsiMble, He nemaume B ONHOH ILIOCKO-
cri. Pewmre 3afauy B o6uieM ciydae, T. €. Jist J000r0 YHC]a NPSIMBbIX,
6oJibllero Tpex.

5.14. TlocTpolite TpH nNONAapHO CKpeLlUBAaIOMHECH NIpAMbIE TaK,
~ yrofpl HHKakasd 4yetBepTas HX He nepecekaja. PelmTe aHaJOrHYHYIO

3ajauy sl YeTbipex NpSIMBIX.

5.15. IToctpofiTe HENJOCKYIO 3aMKHYTYIO JIOMaHYIO, Y KOTOpPOH
BCe 3BeHbsl PaBHbI M BCE YIVIbi MEXKIY COCE/HMMH 3BEHBSIMH DABHHI.
-MoxeTe J1H BB IIOCTPOHTD TAKYIO JIOMAHYIO € JIOOBIM YHCIOM 3BEHbEB,
6OJIbmHM Tpex?

§ 6. Ob AKCMOMAX

’ 6.1. OnpepenerHHe OCHOBHLIX NOHATMH

Usyuenve xaxoro-nbo npeamera B MareMaTuke OOBIYHO HayUHa-
eTca ¢ ero onpesenesns. Ha 31o#t ocHoBe ycranaB/AMBaOTCS JaJbHEH-
_IIHe €ro CBOHCTBA, BBIpPa)KaeMble B TeopeMaX. Mpl HauaJH H3yueHHE
HPOCTPAHCTBA — OHO COCTABJSIET mpeiMerT crepeoMerpun. Mayuenne
CTEpPEOMETPUH MOXKHO HayaTh TAaKHM ONpeNesIeHHEM [IPOCTPAHCTBRA:

- TIpocTpaHCTBOM B 3/ieMEHTAPHOW TeOMETPHH HA3bIBAGTCS MHOMXKe-
CTBO, 3JIEMEHTbl KOTOPOI0 HAa3biBAIOTCSA TOYKAMH H B KOTOPOM BBINOJ-
HEHbl CAelyIoUlHe NATh AKCHOM...

A 3areM cOpMYHPOBATH T€ MATh AKCHOM CTEPEOMETDHH, KOTOpre
nauel B § 1. (Mbl roBopUM 0 IPOCTPAHCTBE «B 5/EMEHTAPHONR reOMeTPHUY,
TIOTOMY YTO TEPMHH «IIPOCTPAHCTBO» YHOTPeO/feTcs TakxKe B APYrux
CMBICTIAX.)

Hrak, npocmpancmeo — Mo MHONCECTE0, 8 KOMOPOM SoLNOAH AHOMLSA
AKCUOMbL CITEPEOMEMPULL . D28 MEHINbL IIN020 MHONCECIMEA HASbIBATOMCA MOH-
Kamu.

Tocaeanss gpasa mpeicTaBAseT COGOH HE YTO HHOE, KaK omnpese-
JIeHHe TOYKH B crepeoMerpuu. Jlajee MOXKHO AaTb ONpeleNenus u Apy-
TdX OCHOBHBIX OOBEKTOB CTEPEOMETPHH.

Paccrmoanuamu HQA3bI8QI0MCA BEAULUHBL, COOMBLIMCINBYIOUWiUE KANCObLM
_08ym mMouKaM RPOCHLPAHCRIBA MAK, 4MO GbINOAHEHbI QKCUOMbL CiTepeo-
mempuu.

“
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TTrockocmblo 8 NPOCIPAHCMBE HA36IBAEMCA COOEPHCAUAACH 8 HeM
uzypa, HA KOMopoL BbINOAHEHO NAQHUMEMPUR C PACCMOAHUAMU, 34-
OaHHbIMU 8 RPOCMPAHCHIGE. .

IIpamod naseisaemesn gueypa Ha naockocmu, OAs KOMOpOi emecme
¢ Opyeumu maxKumu pueypamy SbINOAHIIOMCT AKCUOMEL NAGHUMEMPUL.

[ToscHewnue My onpeieiuan TOUKy He caMy no cebe, a COB-

MECTHO C APYTUMH TOYKaMM KaK 3/JeMeHT 00pa3yeMoro HMMH MHOMXECTBA
C ero CTPYKTypoO#, OMMCaHHOR akcnoMaMi. TaKue onpeliesiecHUs BCTpe-
YalTCsl MOCTOAHHO He TOJbKO B matemaTuke. Ha Bomnpoc: «KTo Tako#
KoMcoMoJiel?y — MoxkHO orBeTuth: «Yiaen BJIKCM», T. e. sneMeHTt
MHO¥KECTBA KOMCOMOJbLEB, ofbefuHeHHbX YcrasoM. Taxk u Touka —
3TO 3JIEMEHT IMPOCTPAHCTBA C «YCTaBOM», BHIPAXKEHHBIM B aKCHOMaX.

" TouHo Tar xe npsMast (MM TJIOCKOCTb) ~— 3TO MHOMKECTBO TOUYEK,
YIOBJETBOpSIIOlEe BMeCTe ¢ APYTHMH TaKHMH MHOMECTBaMH nepeuuc-

JIEHHBIM aKcuoMaM. Tak ke KaK, CKaxeM, KJacC — 3TO MHO)KeCTBO"N

yUalUKCs, BXOAALee ONpeleseHHbM 06pasoM B CTPYKTYPY IIKOJHL
Jura Besko# opraHusauiu onpefieieHHsl BO3MOXKHBL TOJIBKO Yepes3 B3a-
WUMHBIE OTHOIUEHHS! €e 3JEeMEHTOB M uacrtel, B YaCTHOCTH JJsl TaKof
«OpraHH3alu», KaK MPOCTPAHCTBO.

Taxne onpeje/eHis, KOrAa KaKHe-qHOO TMOHATHS ONpPefeNsiorcs
He [0 OTAENBHOCTH, a Yepe3 B3auMHLIe OTHOWEHWUS, MOXKHO Ha3BaTh Co-
OTHOCHTeJbHBIMH. Ha Hux o6panm BHHMaHue K. Mapkc B «Kanurases,
OPABOJA TaKOH NMpyuMep: JaHHLIH YeJoBEK — KOPOJb JHUIIb NMOCTONbKY,
NOCKO/IBKY €CThb JIOLH, sBJsoUMecs ero nofnaHasivy. Koposab 1 noj-
JAHHBIE ONPEJEJsIOTCS: HX B3aUMHBIM OTHOLIEHHEM.

6.2. Ponb akcuom -

Meul BUZMM, YTO COBOKYHNHOCTb aKCHOM, HJHM, KaK NPHHSTO TOBO-
PHUTb, CUCTEMA aKCHOM CTEPEOMETPHH, JIaeT ONpesieseHue ee pejMera —
NPOCTPAHCTBA-! BMECTE C HUM OCHOBHBIX ee moHsATHH. Boobuwe cucrema
aKCcHOM JI000H MaTeMaTHUeCKOH TeOpHH JlaeT ONpefie/eHue ee npeaMeTa
N OCHOBHBIX MOHATHH. DTH ONpejesieHUs] HashbIBAlOTCS aKCHOMaTHYe-
CKHUMH, YTOOLI OTJIHYHTD HX OT OOBIYHLIX ONpejeNeHHH.

B ofbiyHOM omnpefe/neHHH HCHOJb3YIOTCA TOJMbBKO TaKHe MOHATHUSA,
KOTOpHe 3apaHee H3BeCTHHI. B aKcHOMaTHUeCKOM IKe ONpejeNeHuu
GUTYyPUPYIOT TAKUe MOHSITUS, KOTOPHIE TONBKO M ONPERe/IsoTCs ca-
MHMH JKe aKCHOMaMH, KaK, HallpuMep, MpsiMble — 3TO TakHe MHOXe-
CTBA, KOTOpPBLIE YAOBJIETBOPSIOT COOTBETCTBYIOUMM akcuomaMm. Koxeu-
HO, B aKcHOMax (DUIYpPHDPYIOT TaKue [OHATHS, CUMTAIOIMecs 3apaHee
M3BECTHHIMY, KaK, CKameM, MOHATUE MHOKECTBA, WM TaKue HOHATHS,
KaK «Ba», «TPU», «CYLUIECTBYET» H Ip.

3amMeuanue B Kypce MIaHUMETPHH I'OBOPUJIOCH, YTO OCHOB-
'Hble TIOHSITUS, HAallpUMEP «TOUKay, «IpaAMast», MpHHHMaTCA Ge3 onpe-
Jenenuil. D10 3HAYMT, UTO OHH NpHHUMAIOTCA 0e3 NpeiBapuTeNbHBIX
onpelneseHui; UX oNnpeaeseHue COTepKUTCH B POPMYJIHPOBKAX AKCHOM.
AKcHOMBI HTPAIOT /51 HHX POJib, KAK FOBOPSAT, HesBHBIX onpeﬂeﬂeﬂnn
Boile Mbl Bbipasusn 3TH OnpeneteHus SBHO.
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OcHOBHEIE MOHATHS TEOPHH — ITO Te, ONpeleseHHs KOTOPHIX
IAlOTC CaMHMH €€. aKCHOMaMH.

C apyrofi cTopOHBI, NMOHSITHA «TOYKa», «IpsMasf» U APYrHe HMEoT
HaIJIAJHBIA CMBIC], He MaTeMaTHYeCKH TOYHHIH, HO peasibHHIA (X0T#
M MIeaNu3HPOBAHHBIH BoOGpaxeHHeM). AKCHOMBI CJIYXKAT ONHCAHHEM
CBOHCTB U B3aHMOOTHOLIECHUH 3THX «Bewlef», T. €. TOro peasibHOTO, YTO
OTpakaercs B OCHOBHEIX NOHATHAX FeOMETPUH. FIMEHHO TaK MBI H H3-
Jlara/jy aKCHOMEL CTGPEOMeTpHH HOAICHAS HX HarJsJHBIA npakrTuye-
cmm CMBIC.

" B ofiem akcHoMml CTepeomeTpun KaKk H NJaHHMETPHH, HMEIOT
IBOSIKHH CMpic/: abCTPaKTHBIX onpefiesieHHil H HarVIIAHBIX ONHCaHHIL.
Tak ke Bce TeopeMbl CTEPEOMETPHH HMEIOT IBOMAHON CMBbIC/: aGCTpakT-
HO JIOTHUECKH#l M HarJsfHblfl. BcsikKoe npenjsioxkeHHe CTepeOMeTPHH
HYXKHO TaK M MOHMMATb [BOSIKO: B €r0 Har/IsZHOM COJepXKaHUH H Kak
YHCTO JIOTHYECKOE C/IEJCTBHE aKCHOM. DTO MOXKHO BHAETb Ha BCEX BHI-
Bojax § 2—4. .

6.3. YCNOBHOCTL aKCHOM

OnxoMy u TOMY 2Ke NPeAMETY MOXKHO J1aBaThb pasHbIe ONpene/eHus,
6epd 3a MCXOIHBIE Pa3HBle €ro cBOHCTBA, JHIIb Gbl OHH OLIIH paBHO-
cuabHb. T'OoBOpsi, 4TO ABa Onpele/eHHA DPAaBHOCHU/IbHBI, Mbl HMEEM B
BHLY, YTO U3 CBO{CTB, B3STHIX 32 HCXOAHLIC B OHOM ONPEJCJEHUH, Clie-
AYIOT CBOWCTB&, NOJIOXKEHHbIE B OCHOBY APYTOrO ONpenesieHus, 1 Ha-
o6opor. ;

Hanpumep, BMecTo OGLIYHOrO ONpEJEJNEHHs] OKPYXKHOCTH MOXKHO
NPHHATb TAKOE: OKPYZKHOCTh €CTh MHOXKECTBO BEPLIHH [1PSMOYTO/NbHEIX
TPEYTONBHUKOB ¢ OOlell THNOTeHY30M, JeXKalHuX B OAHOH MJIOCKOCTH.
BosmoxkHO eme mHOro Apyrux omnpefeneHuii. Mx prifop 3aBUCHT OT
TOrO, KaKoe ornpejieeHHe Mpolile, eCTEeCTBEHHee MJH Jyyuie BefeT K
JaJbHEHIIHM BHIBOAAM.

CoBepiIeHHO TaK XK€ B OCHOBAHHH CTEPEOMETPHH, B ONpeie/eHHH
ee NpejiMeTa, KaK U BCAKOH IpYTOH TEOpPHH, MOXKHO IIPHHHUMATL Pa3Hble
CHCTEMBI aKCHOM, JIHIUb Obl OHH OblIM PABHOCHJBbHBL. Brifop T€X wiu
HHBIX aKCHOM JIHKTYeTcsi cooOpaXKeHHSMH INPOCTOTHl M HaIJISIIHOCTH,
JIETKOCTBIO NMOJYUeHHs] FaJbHEHIIHX BBIBOAOB H .

B Hauane § 2 yxXe ObUIO CKa3aHO, 4TO KAXAas U3 JOKAa3aHHBIX TaM
TEOpeM (QUIypHpyeT B KauecTBe aKCHOM NPH ADYTHX H3NOMEHHAX Ha-
Yaj CTEPEOMETPHH.

Bosee Toro, Hallln akcuoMBbl 4 U 5 MOXKHOQ BBIBECTH H3 OCTaJ/bHBIX.
IToxaxem, HampuMep, Kak BBIBOAMTCH U3 aKCHOM |1—3 yTBepxieHue,
9TO KaxkAas npsmas, UMeIolas ¢ M0CKOCTbIO JiBe 0OMIAE TOUKH, JIeXKHT
B 5TOH HJIOCKOCTH.

Ilycth HeKoTOpas mpsMas @ HMeeT ¢ IJIOCKOCTHIO ¢ JIBe OfIIHe TOY-
ku A u B. [lpAimMaa a nexxut B HEKOTOPOH IUIOCKOCTH P, NOCKOJbKY,
BBOAS MpsMble B CTEPEOMETPUH, Mbl BBE/IH HX KakK MpSIMBIE B MJOCKO-
crax. Ecan & = f, To TpeGyemoe yrtBepxkieHHe foKasaHo. [lycrh £
# a. Torga no akcuome 3 nepeceueHHe MJocKocted « u f saBasercs
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npsAMoi, Jexallel Kak B ¢, TaK H B f§ H NPoXoiAumel yepes Touku A
# B. Ho B miiockoctd f mo akcnome NaHHMETPHH €CTh JIHIIb OfHA MIPS-
Masi, IPOXOJiAlas yepes A u B, — 310 npsimas a. [TosroMy oHa siBasi-
eTcs u npsMoii, o0 KOTOpO#H mepecekaioTcs o H B, T. e. @ JIEXKHT B d.
Me! BeIBesH akcuoMy 4 u3 axkcuoM 1—3. BriBon akcuomsl 5 mormpo-
6yiite cresaTh CaMOCTOSITENbHO.
 Wrtak, B cHcTeMe CTepeOMETPHH MOXKHO OBLIO 6Bl OCTaBHTH JIHMLIb
akcuombl 1—3. Tagas cucreMa akcHoM CTEPEOMETPHH MpPOIIE, HO 3aTO
HYKHbIE BBEIBOJBI TOJIy4alOTCs M3 Hee cijoxuee. Bnpouem, mobas Teo-
pema MoxeT GbiTb MpHHATA 32 akcHoMy. EcTb, HanpuMep, H3JIOXKEHHS,
B KOTOPBHIX 32 aKCHOMY TNPHHHUMAETCs NEepBbIf NPH3HAK paBEHCTBA Tpe-
YroJbHHKOB HJIH jAaxe Teopema Iludaropa.
- Bo3bMmeM, Hanpumep, yTBepiKACHHE: yepe3 Kaxiple ABe Iepecexalo-
HHecs NMpsMble NPOXOAHT IJIOCKOCTh M NPHTOM TOJbKO OfHA. -
Camo 1o ce6e 310 He TeopeMa, He aKCHOMA, a NPOCTO BePHOe YTBEPK-
denne crepeomerpuu. OHO CTaHOBHTCS AKCHOMOH MJIH TeOpeMOH B 3a-
BHCHMOCTH OT CH€/aHHOTO BHGOpa. ¥ HAc 3TO TeopeMa, B APYroM H3Jo-
HKEeHHH MOXeT ObiTb aKCHOMOH.
"B ofweM BEIGOpP aKCHOM — JIeJIO YCJIOBHS1: OJHO 1 TO JKe YTBEpKAeHHe
' TEOPHH MOXeET GHITb 10 BHIGOPY NMPHHSTO 38 aKCHOMY, a MOXET BBICTY-
naTh B KauecTBe TEOPEMbl, KOIJa NPHHATHEL APYTHe aKCHOMBL.
CaMo CJIOBO «aKCHOMa» IO NPOHCXOXKJIEHUIO PEUECKOe H O3Hayaer
B mepeBoje «JIOCTOHHOE npusﬂamm» B 0oGbIYHOH peyd aKCHOMO# H Ha-
3HIBAIOT YTBepKIeHUE, LOCTONHOE IPH3HAHMSA BBHAY €F0 OYEBHIHOCTH,
HecOMHEHHOCTH H T. n. ['oBOpsiT, HanpuMep, O MOPaNbHRIX aKCHOMAaX,
Kak «He nieJiaft mopuocreily. C10BOM, B 0OBIYHOM NOHMMaHHH aKCHOMA —
5T0 Heyto GesdycnoBHoe. Ho B MaTeMaTHKe aKCHOMBI, KaK Mbl BHIUM,

ycaoBHB. OHH «OCTOfHBI NPU3HAHHUSA» He caMH No cefe, a OTOMY, 4TO

Ha HHX CTPOHTCA JOCTOHHAsE — coleprkareslbHasl, BaXXHasd — TeopHs.
Hpﬂ YCJOBHOCTH 4KCHOM CcaMa CTEPEOMETPHA — COBOKYNHOCTb
ee ‘YTBep)KlleHI/II':I C UX JIOTHYECKHMH CBA3SAMH — HE€ 3aBHCUT OT KaKHX-

aubo ycaosui. Tak, JocTonprMeuaTesibHOCTH TOPOAA ¢ CHCTEMOM yJIHIL

H coo0LieHHH MeXay HHMH CYIIECTBYIOT He3aBHCHMO OT BHIOOpa TypH-

cra. Ho Typucr Moxer BHIOHPaTh TOT WX HHON MCXORHBIA MYHKT, 4TO- -

Obl NMPONTH N0 BCEM JOCTONPHMEUYATEILHOCTAM. TaK H Mbl, BEIGpPaB Hc-
XOJIHBIA NYHKT — HaIlly CHCTEMY aKCHOM, OTNpaBJ/isfieMcsl MO JIOTHYe-
CKHUM JOKa3aTe/IbCTBaM, KakK Mo yJHLaM, Ha 03HaKOMJIeHHe ¢ JOCTONPH-
MeyaTe/IbHOCTSIMH CTepeoMeTpHH. A B Hell MHOTO NpUMeYaTe/]bHOro M
HHTEPECHOTO, XOTA U3yyeHue ee W TpeGyer Tpyha... Ho Bexp mano uro
3HauyNTe/bHOE OKa3plBaeTCs JIErKO HOCTYMHBIM. ‘
IMoxsemem utor. KopoTko roBops, akcuomod Hasvieaemca ymeepxcde-
Hue, npunamoe 6e3 dokasamenbcmea, a meopemoli mo, Komogoe JoKa3bi-
saemcs.
[NonpoGHee ke HafO CKa3aTh Tak:
B Axcuoma — smo ymsepacdenue, 8xo0sujee 8 CUCmemy aKCUom, m. e.
@ cosokynnocmo ymeepxcOenuit, komopeie obpasyrom onpedenerue nped-

mema meopuu U ee OCHOBHbLX nonamuti. H3 nux nymem N02UHECKUX 8bl-

60008 noaywaromes Opyeue ymeepycdenus meopuy — meopemsl. Octog-
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HbLMU HA3LIBAIOMCA NOHAMUS Meopull, KOMopoim He daemcs npedsapu-

" menbHbIX onpedesenud, HO onpedeseHus KOMOpolx OAOMCA CaMumy

axcuomamy (Kak LaHBI BhIlIE ONpPENeJeHUsi TOUeK, PACCTOSHHE U T. 1.).

Besikan Teopus AOMyCKaeT pa3HEle CHCTEMbI aKCHOM M OCHOBHBIX

nousitufi. [Ipn 3aMene ofHoll akcHoMBI 1pyrofi nepsasi npeBpallaeTcs

B TEOpEMy, & 3aMEHHBIIEE ee YTBEPKIGHHE CTAHOBMTCS M3 TEOPeMbI
aKCHOMOH.

3agauu x raase 1

I.1. Ha noeepxnocTH TeTpasapa AaHbl: a) xBe ToukH. Hapucyiite
TOYKH MepeceueHUs NPsMOH, Npoxoasuleil yepes 3TH TOUKH, C MJIOCKO-
CTAMM rpaHeil terpasapa; 0) TPH TOYKH. Hapucyiite npamyio nepece-
YeHHsI MJIOCKOCTH, NPOXOAsuIeH Yepes ITH TPHU TOYKH, C IUIOCKOCTSMH
rpaseil Terpasipa. -

1.2, Toukn K u L sexar Ha rpausix PAC u PBC TeTpasiupa
PABC. Hapucyiite ceueHHe TETpPasjipa MIOCKOCTHIO, npoxo;mmeu ue-
pe3 (KL) n nepecekawouleif mjoCKOCTb OCHOBaHHS MO NPSIMOM, napaii-
Jgeqabuot (AB).

1.3. Touku K, L, M nexar Ha GOKOBBIX rpansix terpasapa PABC,
ToyKa N JIexKHT Ha ero ocHoBaHHH. Hapucyiite Tquy nepeceyenys Mmiao-
ckoctu KLM u npsimolt PN.

1.4. BayTpu mpaBHJBHOTO TETpadzpa JaHbl jBe Touku. Hapucyiire
ceuenyue, NPOXOAsiiee: Yepe3 ero BepiliuHy M TH ABe Touxku. Hafiaute
HAMMEHBIYI0 CTOPOHY MOJIYUeHHOTO TPeyroJbHHKA.

I.5. Jlana uerpipexyronbHas nupamuga PABCD. Hapucyiite ee
ceyeHue maockocibio: a) APQ, riae Touka Q — ToukKa nepeceyenus Aua-
ronasnell ocaoBanus; 6) ABK, rze touka K Jjexur BHyTpu pebpa PD;
B) AKL, rue Touka K niexkut BHYTpH peGpa PD, Touka L JeKuT BHYT-
pH pebpa PC; r) KLM, rue touka K jaexur BHyTpH pebpa PA, Tou-
Ka L nexur BHyrpH pebpa PD, touxa M Jjexut BHyTpH pebpa PC;
1) KLM, rxe touka K jexut BHyTpH peGpa PB, Touka L nekut BHYT-
pu pe6pa PD, touka M Jiexut BHYTPH ocHOBaHus; €) KLM, rie tou-
Ka D nexur BHyTpH otpe3dka AK, Touka P nexut BHyTpu orpeska BL,
ToyKa M Jexut BHYTpH orpeska AB; x).KLM, rze Touka D nexur
BHYTpH oTpe3ka AK, Touka P JexuT BHYTpH oTpe3ka BL, touka A
JEXKHT BHYTPH orpe3ka MB; 3) npoxopsiue#i uepes (AD) u Touky L,
rfie Touka L nexut BHyTpH orpe3ka PQ; u) (AD) H TOYKy M, rie Tou-
Ka M JeXUT BHYTPH MEJUaHbI, NPOBENEHHON B TpeyroJbHHKe PCD us
TOYkH P.

[.6. MoxHo siu B ceyeHHH NpaBHJIbHOM ue'rblpexyronbnou NHPaMH-
IBl TIONYYNTH: @) PABHOCTOPOHHUN TPeyroabHUK, 0) KBajaparT, B) Tpa-
neluo; r) MsTHYTOJBHHK; A) LIECTHYTOABHHK; €) NPaBHJIbHBIA IsATH-
YTOJLHUK?

L7. Kaxaple n8e M3 Tpex MJOCKOCTEH NEPECeKaloTcsi MO Pasiud-
HBIM npsMbiM. JIBe u3 3THX npsAMBEIX mepecekaioTes. Jlokaxute, 41O
NEPeceKaroTest BCe TPH MpPSMBE.

1.8. [lBe mnsockocty nepecekatorcs. TpeThsl MIOCKOCTD Iepece-
KaeT KaxAylo H3 HHX. Tpu mpsiMple nepeceueHus JAaHHBIX MJ0CKOCTEH
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. He uMetoT obueR Touku. Byger sin Tperha niocKocTh Mepecekath OGLLYIO
" npsAMYIO ABYX JAHHBIX IWIOCKOCTEN? |

' 1.9. Hapucy#iTe: a) nsTh mIocKocTelf, H3 KOTOPHIX KakIbie JBe
HMerOT OOLLYI0 MPAMYIO, &8 KaXAbe TPH OCLLYI0 TOuUKY; &) AeBAThH mo-
. CKOCTeH, U3 KOTOPBIX Ka)KIble JBE HMEIT OOLLYI0 MPSIMYIO.

- L10. Mwveercst n nnockocreit. WUmelor su oun Bee ofmyto ToUKy,
ec/H: a) Kaxjple ABe M3 HHX HMEIOT ofllylo ToukKy; 6) KaXIble TpH U3
HHX HMEIT O0ULYI0 TOYKY?

L11. HaHo n niockocredi. Jlokaxkute, uto: a) CYIIECTBYIOT TOUKH,
He JlexKalllie B HUX; 6) CyllecTByeT IIOCKOCTb, IepeceKarollas Kaxaylo
" M3 HHUX; B) CYIleCTByeT NpsMas, fepeceKaiomas KamAyil0 U3 HHX.

I.12. B Tterpasppe PABC Bce pebpa, kpome PC, uMelotT ajuny d.
[Tyers |PC| = x. Boipasure KaK (QYHKIHIO OT X PACCTOSHHS MEXKAY
cepeiMHaMH ero MpOTHBOMNOJNOXKHHIX pebep. B KaKux rpasnuax oHH
3aKJAOUEHBI? ’
: I.13. Touka K — cepepuna pe6pa PA Terpasapa PABC, 1ouw-

ka L — cepenuna peGpa BC. [lokaxure, 4TO.

' \PB| 4 j4C)- .
|KL|< I

1.14. Ilycte ABCDA,B,C,D; — Ky6, Touka K — cepelnuHa pefpa
AA,. Hapucyiite npsamble, npoxofsimiue yepes Touky K H nepecexaio-
mue: a) (CCy) u (B8,D4); 6) (BC) u (DCy); 8) (DC) u (B,Cy); 1) (BD)
u (A;C,). Buuncaure JJAHHY OTpe3KOB MOCTPOCHHBIX NMPSMBIX, HAXOMS-
IHXCS MEXIYy AAHHBIMH NpPSIMBIMH, B KyGe c_pebpom 1.

1.15. Jdokaute, 4To CyLIECTBYIOT: @) Takue 4 TOYKH B NPOCTpaH-
CTBe, YTO BCE PACCTOSIHHSI MeXK1y HUMH OYAyT paBHH; 6) TakHe 5 TOUEK
B NPOCTPAHCTBE, 4TO 8 MonapHuIX paccroaHuil MexAy HuMM GyAyT pas-
ubt. Kak pacrnosoxuth B npocrpadctBe 6 ToueK, 4ToOBl YHCIO HOMNApHO
PaBHBIX DACCTOSHHH MeXAy HHUMH Gbuto paBHO 12?7 Kak pacnoJioxHuThb B
npoCTpaHcTBe 7 ToueK, 4TOOHI YHC/IO NOMApHO DPAaBHBIX PACCTOSHUM
MeXJ1y HHMH ObJIO paBHO 157

1.16. Jdokamute, uTo CyilecTBYIOT TaKue 4 TOYKH B ﬂpOCTpaHCTBe,
YTO BCE PACCTOSIHHS MEXKAY HMMH pasiuunbl. O606LiuTe 3TO yTBEpXK-
JeHHe.

1.17. Tlonuiraiitech BBIYHCAUTb HauOOJIblEe PACCTOSTHHE MEXAY

JIByMsl TOYKAMH B MHOTOTPAHHHKaX TaKOTO BMJA: a) MPaBUJBHOM Te-
Tpa3ape ¢ pebpoMm 1; 6) NpaBHIbHOH YeTHIPEXYroJbHOH NMHpaMupe €o
CTOPOHOH OCHOBaHMs 2 H GOKOBHIM peGpoM 3; B) MpaBHJbHOH TPEyrob-
HO# pH3Me ¢ peGPoM OCHOBaHHUS | # GOKOBBLIM peGpOM 2; T) NPAMOYroJib- -
HOM mapaJuiesiendnese ¢ pebpamu 1, 2, 3.



FRABA Il .

'NEPNEHAMKYNAPHOCTb U NMAPANNENBHOCTL
MPAMBIX U MNOCKOCTEH

§ 7. NEPNEHAMKY NAPHOCTb nPAMON U .MNOCKOCTHU

7.1. OnpegeneHne NepNeHAMKYNAPHOCTH MPAMOH
M nnockoct. lMepneHaukynsap u HaknoHHas

[pencraB/iienne o NpsMBIX, HJIH, BepHee, 00 OTpe3Kax, NepHeHuKY-
JISIPHBIX IJIOCKOCTH, [AIOT BEPTHKAJBHO CTOALIME CTOJGH — OHH nep-
NeHAUKYJIAPHE TOBEPXHOCTH 3eMJH, HATAHYTHIE IIHYp, Ha KOTOpOM
BHCHT JaMIia, MepneHAHKyJspeH NOTONKY, pe6po yria KOMHATHI Hep- -
nenpukyaspHo noay (puc. 50). Jlio6as npsimas, npoBejleHHas Ha HoMTy
U3 yria, NepneHjivkyJ/spHa ero pe6py ITHM CBOHCTBOM H onpe,uem{-
eTCH NEepHeHJUKYAAPHOCTL INPFAMO# M NJOCKOCTH.

Onpenenenue. [TlpsMan HaspiBaeTcs neprneHAHKYISIPHOM
MJIOCKOCTH, €C/IH OHA nepeceKaeT STy IVIOCKOCTb M mnepneHIHKyaspHa
KO BCAKOH NPAMCH B 9TOH IJIOCKOCTH, NpOXOAsilei uepe3 TOUKY mnepe-
ceueHus (puc. 51).

T'oBopsAAT TaK¥XKe, YTO NAOCKOCMb nep-
neHOuUKyAapHa npamoll WIM YTO OHH
630UMHO nepnenduryraprst. 1as B3anm-
HO NepNeHIMKYJISIpHBIX  OpAMOH H
IJIOCKOCTH TIPHMEHSIeTCsl 0603Haqenue
al aam a L a.

O Jayye uaH orpeske roBOPAT, YTO
OH TepHeHAHKYy/sApeH IJOCKOCTH, eClH
OH COJEpXKHTCA B NpsiMOH, TNepneHiH-
KyJsipHO#i 3ToH mjockocTH. Ecam or-
Pe30K neprneHAUKyJ/sipeH IJIOCKOCTH H
€ro- KOHell JIEXKHT B 3TOH IJIOCKOCTH,
TO OH Ha3LIBAETCA MNepneHIHKYISIPOM K
BAHHOH MJIOCKOCTH.

Orpe3ok, MMeINHH ¢ IJI0CKOCTBIO
ofHYy OOILYy:0 TOYKY -— KOHEIl OTPe3K4,
HO He TMepHeHAUKYJAspHLIH JaHHOH
IJIOCKOCTH,. Ha3LIBAaeTCsl HAKJIOHHOH K
miockocTH. Eciu u3 onHo# Touku A,
He Jexaiell B IIOCKOCTH ¢, MpoBe-
JeHbl K ¢ TepHeHIuKyasap AB W wna-
knonnas AC (puc. 52), 10 |4B| <
< |AC|, T. e. nepnenOuUKyasp Kopote
: : HAKAOHHOL, €CJIH OHY TPOBEIEHb H3 Of-

Puc. 51 HOH TOYKHM K OZHOH NJockKoctH. eicr-
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Hy3n AC.

‘BUTEJBHO, B NIPAMOYTOJbHOM TPEYroJb-
uuke ABC xater AB xopoue rumnore-

Crosb Ke NPOCTO MOXKHO pPEIIHTb
BONPOC O €eIHHCTBEHHOCTH
nepneHgHKyJadpa,
HOro H3 JaHHOH TOYKH K HdHHOH mJjoc-
KOCTH. A HMEHHO JOKaXeM, 4YTO 4epes3
Kaocdyro OanHyto mouky npoxooum He -
Goaee 00HOl npamol, nepnenouKyasp-
HOU OaxHOL naockocmu.

JelicTBUTENDHO, NOMYCTHM, 4TO ue-
pe3 HEeKOTOpYIO TOUKy A NpoXoisT Ase
npsiMbie @ U b, NEPIEHAHKYJSPHBIE Of-
sl HOH nockocTd . [IpoBeneM uepes HuX
naockocrb f (pHc. 53). Dra MIOCKOCTB
P mepecekaerT IJIOCKOCTb & IO HEKOTO-
poi npsimoit ¢. Tak kaka L au b Ll a,
To ofe mnpsiMble @ H b mepneHAuKyasp-
HEl npamoit ¢. Ho u3 naanumerpuy us-
BECTHO, YTO 3TO HEBO3MOXKHO. 3HAYMT,
uepe3 Touky A npoxogutr He GoJee
OQHOH nNpAMOH, MepHeHIHKYJsPHOH
nnockoctd a. CyllecTBOBaHHEe TaKoH
npaMoil GyZeT JOKasaHO B M. 7.5.

IpOBeJeH-

7.2. MpM3HaKk nNEpPNEHAUKYNAPHOCTM

NPSAMON M NNOCKOCTH

Puc, 53

‘OCHOBHYIO PpOJIb B H3YUEHHH mep-
NEHAUKYJ/ISIPHOCTY NPSAMBIX M IJIOCKOCTEH HrpaeT cJjefyiouias Teo-

pema.

Teopewma 7.1 (npusnax nepnendukyirspHocmu npamold u nioc-
xocru). IIpaman, nepnendukysapuas deym nepeceKarouiumcs nps-

motm, nexcaujum 8 OAHHOL NAOCKOCTU, nepnen-
Juxyaapra 3Toit NAOCKOCTU.

[Toscueunne. IlonarHo 3Hauenue 3TOH
TEOpeMbI: JOCTAaTOYHO YCTaHOBHTb (MM obecne-
YHTh) NEPHNEHAHKYASIPHOCTL HPAMOH TOJBKO ABYM
- IpSMBIM B JaHHOH NJIOCKOCTH, KakK OHa GyneT mep-
MeHJUKYJPHA KO BCEM I[epeceKaiolluM ee Mps-
MbIM, JIEXKALIHM B 3TOH MJIOCKOCTH.

Bor npumep: packpoiite KHUT'Y M IIOCTAaBBTE ee
Ha crou (puc. 54). Kopelmok KHHIMH mepheHpy-
KyJsipeH KpasiM OOJIONKKHM, JeXKalluM Ha CToJe,
‘M TeM CaMbIM CaMOMy CTOJly. YCTaHaBJIHBAas Bep-
THKaJbHO MauTy, JOCTaTOYHO CHAEJaTh TaK, YToOb
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"Puc. J 55 Puc. 56

OHa Oblj1a epreHAHKY/IPHA (BYM TIPSIMBEIM, NPOBEJEHHEIM Yepe3 ee oc-
HOBaHKe Ha nanay6e wJaH Ha 3eMse. A 3T0O MOXKHO CleJath, HATAHYB U3
'OIHOH TOUKM MayThl B€ NAphl PACTAMEK PaBHOH. JVIMHLI U 3aKpPEHB
- MX Ha OAMHAKOBBIX PACCTOSIHHAIX OP OCHOBAHHUS MAYTHI HA KaXI0H 3
IBYX npsaMbix (puc. bb)'. JJoKazaTenbeTBO NpH3HAKA TNEPHEHNMKYsP-
HOCTH MNPSIMOH M IJOCKOCTH HMEET B CBOEH OCHOBE 3TO PEaJsbHOE 110-
CTpOeHHe.

HoxasarteanbcTtBno. [lycrs npsaimasa a nepecekaeT MIOCKOCTb
a B Touke O M nNepneHAHKYJ/ApPHA ABYM IPSAMBIM b H ¢, IPOXOAALIUM
B TJiockocTH o 4epes Touky O. HyxHo nokasatp, uto npsamast ¢ mep-
NEeHAMKYJISIDHA KO BCAKOH mpaMoH, npoxonsiuieidl uepes Touky O B
MJIOCKOCTH <. BosbmeM JoGyio Taxyxo npsmymo d, oTIMuHY0 0T b u ¢
. (puc. 56).

BriGepeM Ha npsaMsIX b u ¢ 1o Touke B u C Tak, uro6h oTpe3ok BC
nepecekan npsmyio d B Kako#h-1o Touke D. BosbMem TOUKH By €b
u C; € ¢ rak, yroGul Touka O Guina cepeaunoit orpeskos BB, u CCy,
T. €. 4tobnl B, u C; 661 CHMMeTPHUHBI TOUuKaM B U C OTHOCUTE/IbHO

“ToykKu O B miaockocru . Torna orpe3ok B;C;, CHMMETpHUHLIH OTHO-
cutenbHo O orpe3ky BC, nepeceyer npsimyio d B Touke D, cUMMeTpHY-
HO# Touke D ornocutenvHo O (noxaxure!).

B cuny cummerpuuHoctd Touek B,, C;, D; Toukam B, C, D HMeeM

‘PaBeHCTBa

1OD| = |OD4, |BC| = |B,\Cyl, |BD| = |BiDsl. (7.1)

BospmeM Tenepb Ha npsMol a Mwobywo Touky A == O u coefiuHuM ee
orpeskamt AB, AC, AD, AB,, AC, v AD, c toukamu B, C, D, By,

! TlycTe TypucThl BCIOMHAT, KaK yCTaWaBJHBAIOT WIATPOBYIO naJIah{yT
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Ci D\ Tak xak a L. b u |OB|=|0B,|, To a siBAsAETCA CEPEAHHHBIM
TePTICHAUKYIAPOM K OTPE3Ky BB,. Tosromy |AB| = {AB,]|. Anano-

HYHO IACI = |ACII Tax Kax Kpome toro, | BC| =| B,C,|, T0 ABC—

AB 1C1y T. e ABD == AB D1 KpoMe 3THX paBHBIX yrIJIOB, B Tpe-
yroapuukax ABD u AB.D, nvmeem |AB| = IAB1| u |BD|=|BD,|.
Ho rtorna u |AD| = | AD,].

CrnegoBatenbHo, Touka A paBHOyJa/ieHa OT KOHLOB oTpeska DD,.
Tak kax Touka O — cepeauna ofpeska. DDy, To npsimass a = (AQ)
SIBJISI@TCS CEePeAHHHBIM NEPIEeHAUKYIAPOM K oTpesky. D) B NJI0CKOCTH
ADD,, t. e. a_L.d Hrak,a L a. R

7.3. MocTpoeHMe NNOCKOCTH, nepneu.qnuynapuon
OAHHOH NPAMONH

[IpusHAK mnepneHiHKyIAPHOCTH NPAMOH U IJIOCKOCTH NO3BOJSET

NOCTPOUTb B3AUMHO NEPNeHAUKYJAPHBE MPSAMYI0 U IJIOCKOCTh, T. €.
JoKasaTh CYLIECTBOBAHHE TaKUX MPSMBIX H IJIocKocTed. Haunem c mo-
CTPOGHHsI IIOCKOCTH, NePIeHIHKYsPHOH zLaHHou npsiMol H npoxo—
Aslieil yepes faHHyi0 Touky. Pemnwm :

JABE 3aJlayH Ha NOCTPOEHHe, COOTBETCT-. * B i
BYIOLIYEe ABYM BO3MOMKHOCTSIM B pacro- \
JOXKEHUH JAaHHOH TOYKH U JaHHOH
npsiMoH.

Sagaual. fiepes dannyo mou-
Ky A Ha Jdannoid npamod a npoeecmu
NAOCKOCIb,  NEPReHOUKYAIPHYIO Mol
npamod.

Pemenue [lposenem wuepes
OpAMy0 @ Jio0ble JBe IIOCKOCTH H B
KaxJo# U3 3THX IJIOCKOCTEH 4yepes Toy-
Ky A npoBesieM 10 NpsAMOH, nepneHnu-
KyJasipHOH npsAMoH @, 0603HaYuM HX b U C
(puc. 57). [lnockocrh o, mpoxoasmas:
yepes npaMeie b U ¢, COAEPKUT TOUKY A
¥ TepneHAMKyJspHa nOpamoil a (mo
NpU3HAKY MNepneHANKyAApHOCTH Hpsi-
Mo# u miockocru). [losTomy niockocTs
o HcKoMmas. 3ajaya pelleHa.

3anaua uMeeT JHIIb OfHO (T. e.
efnHCcTBeHHoe) pemieHue. eficTBUTE b
" Ho, JonyctuMm npotHBHoe. Targa, Kpo-
Me INIOCTPOEHHOH HaMH IUIOCKOCTH ¢,
gepes TouKy A [POXONWT eiie KaKasi-
HHOYAb 1MI0CKOCTb {3, MEpHeHAMKYyJIsp-
Had npamoli a (puc. 58). Bo3sbmem
B mhockoct P byl npsmywo  p,
© MPOXoAsALLyl0 4epe3 TOYKy A H He Jje-
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.Kamyilo B TJIOCKOCTH o. IIpoBenem
a . ... TJOCKOCTh Y yepe3 IepeceKalollHecs
' npsiMple a B p. IlnockocTth ¥ nepecever
IJI0CKocTh ¢ no npsiMo#t ¢. Ilpamas ¢
He COBMajaeT ¢ MmpsAMOH p, TaK Kak ¢
JIEXHT B &, a p He JexXur B a. O6e 3TH
UpAMBIE J€XKAT B IJIOCKOCTH Y, MPOXO-
IAT yepe3 TOYKy A U nepnenauky-
aspusl  npamoi a (p L a, Tak Kak
p< P v a_l B; anamoruuno ¢ 1 a,
TaK K&K ¢ C o H a_La) Ho ato npo-
, - _THBODEUHT H3BECTHOH TeOpeMe MJIaHH-
R METPHH, COIIaCHO KOTOPO# B MJIOCKOCTH
Pic. 59 yepe3 KaXKIyi TOYKY NPOXOAHT JIHIIb

ofHa npsiMas, NepNeHANKy/AspHas JaHHOH [psAMOK.

Htak, npednosioxus, 4To yepe3 Touky A NpoXOAAT JBe MJIOCKOCTH,
nepreHHKyJsipHble TPAMOH @, Mbl IPUILIH K npoTHBopeuHio. [Toatomy
3ajaua uMeeT eAHHCTBeHHOe perienue. M

Sapaua 2. Yepes daunyw mouxky A, He aexrcauyyio Ha OanHoL
npamot a, nposecmu MAOCKOCHLb, nepneu@mcy/mpny/o amod npgmod.

Pememnne UYepes Touky A npoBoiuM NpsiMyio b, nepmneHziu-
Kyasipuyio npamoit a. Ilyere B — Touxa nepeceuenusi ¢ u b. Uepes
TOYURY B NpoBOAUM ellle NpPSMYIO €, NepneHiHKyJ/IsapHyio a (puc. 59).
[Tnockoctb, nmpoxonsuiasi yepes obe npoBelleHHBE NpsiMbie, OyAeT nep-
NEeHIMKYJ/SIpHA @ N0 MPH3HAKy HepneHAHKyJ/aspHocTH (Teopema 7.1).

Kak u B 3ajnaue 1, nocrpoeHHas TLIOCKOCTb eJuHCTBeHHas. leil-
CTBMTEJBHO, BO3bMeM JIOGYIO MJOCKOCTb, MPOXOAAINYlo yepe3 A mep-
HeHUKYJ/IsIpHO npsaMoll a. Takas MJI0CKOCTh COAEPKHT NPAMYIO, Hep-
NeHAAKYJSIPHYIO NpsIMOH a H mpoxoaswyio yepes Touky A. Ho rakas
mpsiMast TOJbKO OfiHA. JTO npsAMas b, KOTOpast NPOXONHT Yepe3 TouKy B.
3HayuT, MJI0CKOCTh, TNpOXoAsdmias uepe3 A M nepHeHAUKyJspHas
NPSAMOH @, MOMHHA cofepKaTh TOUKy B. A-Takas NmJ0OCKOCTb, KaK yxe
IOKa3aHO MpU peweHud 3afaud 1, ToAbKo ofna. M

Wrak, pemiuB 3TH 3ajauyd Ha IIOCTPOEHHE U JOKa3aB €JNHHCTBEH-
HOCTb UX PpelleHH#, Mbl JOKas3alu CJelYIOLIYI0 BAXKHYIO TEOpeMY.

Teopema 7.2 (o naockocmu, nepneHOUKYAApHOUL npamotl).
Yepes randyro Touxy npoxo0uT nAOCKOCTS, nepneHOuUKyaapHas
Oannoili npamoli, u NPUTOM TOALKO O0HA.

CnencrBue (0nrockocmu nepnenduryaapos). Ipamoie, nep-
nenauxyﬂﬂpubte dannoti npamoid 8 GanHol ee TO4Ke, aeiar 6 00-
HOIl NAOCKOCTU U NOKPLLBAIOT ee.

HokaszaTteabcTBo. Ilycth a — paunas HpHMaﬂ u A—
Kakas-1u6o ee Touka. Uepes Hee mpoxoaut miaockocTs o L a. Ilo
OnpejieJeHHIO NePeH UKy IS PHOCTH PAMOf U IIOCKOCTH OHA TIOKPH-
Ta NPAMbIMH, NMEPNEHUKY/APHEIME NPSIMOK @ B TOUKe A, T. e. yepes
KaM[yl0 TOYKY IJIOCKOCTH O B HeHl NPOXOIMT npsiMasi, MepneHauky-
JsipHas TNPAMOH a.

JlonycmM, 4To uepe3 Touky A mpoxoaut npamas b L a, He nexa-
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mwasi B nnockocru o. Ilposenem uepes
Hee ¥ npsMyio a miaockoctb f. Ilioc-
KocTh f} nepeceueT o o HEKOTOPO# npsi-

Mol ¢ (puc. 60). M tak xak o 1. a, 10
¢ 1 a. Tlonyuaercsd, uro yepes TOUKY

A B naockoctd P mpoxoisT Ase mps-
MBie b ¥ ¢, nepneHAuKyJsipHBIE . Npsi-
MOH a. 3T0 HEeBO3MOXKHO. 3HauHT, Mps-
MbIX, NEPHEHAMKYJAPHEIX OPAMOH a B
TOYKe A ¥ He JIeXKaUX B [VIOCKOCTH O,
HeT. Bce oOHHM Jexar B 3TOH mJoc-
koctu. M = '

ITpumep K cjencTBuio Teopemnr 7.2

JarT CIHLbl B KoJIeCe, MEPHCHAUKYJIAP-
Hbl€ €ro OCH: IpH BpauleHHH OHH 3a-

YepyMBaIOT MNJIOCKOCTb (TOYHee, KpPYr), NPHHHMAas BCE IMOJOXKEHH

nepneHjHKyJasipHbIe OCH BPALUCHHUA.

7.4, CeA3b MEXAY NAapannensHOCTLIO NPAMBIX
M NepneHAMKYNAPHOCTLIO NPAMON M NIOCKOCTH

Puc. 60

1,

Mul BHIMM, YTO NEpNEHAUKYJSAPH K OLHOM H TOH 2Ke NJOCKOCTH

- napaJjijieJibHel, a NpsiMble, NapaJjiejbHble NEPHEHAHKYJ/SAPY K AAHHOH
IJIOCKOCTH, caMH efl mepneHAHKy.asapHbl. Hanpumep, BepTHKaJIbHEIE

JVHUM Napajlie/bHEl APYT APYTy M NMepneHJHKyJ/sipHEl TOPU30HTa/Ib-

- HOM MJIOCKOCTH. DTH JHHHH MOTYT NpPEACTaBJATHCSH NapaJie]bHO CTOs-
" LIIMMH cT0/16aMH UM MaduTaMH, CTBOJIAMH CTPOHHBIX COCEH B «KopaGeJib-

. HOM» Jiecy, KOJIOHHAaMH 3JaHHH W T. A.
.. (puc. 61—63). Dra «usAmMHALY FeOMET-
_ . pHA BbIpaXkaeTcss B TeopeMaX, KOTO-
. pbie Mbl cefuac JOKaeM.

Teopema 7.3 (o naparreru &

nepnenduxyanpy). Ecau odna u3

. 08Yyx napasnesvHbix npamelx nep-
nenOUKYAAPpHA  NAOCKOCTU, TO U
dpyean npamas’ nepnenduxyarapua
srotl naoCKOCTU,




IHoxasarteabcrBo., [lycrs mps-

M Y Mbie ¢ U b mapaJJienbHBl W TpsSMas @
) HepoeHAMKYJAsIpHa miaocKocTd o. [Ips-
h h Masi @ nepecekaeT o B HEKOTOPOH TOY-

ke A, a noromy (no nemme 3.1) mapas-

¢ JleIbHAA e npsaMas b Takxe nepecexaer

¥ 7 o B KakoH-To Touke B. ITokaxkem, 4ro
A b1l a.

JlonycTHM NpoOTHBHOE, T. €. YTO NpS-

Mas b He nepnenAuKkyaspHa o. Toria B

a b IJIOCKOCTH ¢ Yepe3 TOUKy B NpPOXOAHT
HeKoTOpas npamas ¢, obpasyomas c
Puc. 64 npsMoit b otrpeii-yroa ¢ (puc. 64).

Bosbmem Ha npsiMoi @ KaKyio-TO TOUKY

M #* An onycmM u3 M nepnengukynsp MN Ha npamyio b. Coenu-

HuM TouKy A ¢ Toukolt B orpeskom AB. Tak xak npsimbie ¢ u b na-

paJsjlesibHBl, TO OHH JIEKaT B OAHOH IIOCKOCTH, H IOTOMY YeThIpex-

yronbHHK AMNB niockuil. . )
On sBiseTca npsMOYroJbHUKOM, TaK Kak B HeM yroa MNB nps-

- Moft (mo nocrpoenuo), yron MAB npsamoit {(nockoibKy a .l o, u mno-
.. ToMy a L. (AB)) u, xpome Toro, croporsl AM v BN napanse/bHbI.

B npaMoyronbHHKe NPOTHBONOJOMHBIE CTOPOHBI PaBHBI, a HOTOMy
|AM| = |BN| n {AB] = | MN|. Ilyctp [AB|=p u |AM| =
Onycrum u3 Touku N nepnenauxyasp NCrHa npamylo ¢ u HpOBe,ILEM

" orpesok MC. Tlepnenauxyissp MA K NJIOCKOCTH o0 KOpoue HaKJOH-

"noit MC, a orpesok MC B cBolO ouepesb Kopoue cymMMbl oTpeskoB MN

\

Y

u NC (00 HepaBeHCTBY Tpeyronbﬂuxa) T.e. |[MA|<|MC| < [MN| +
+ I NC|.

Tak kKak |MA|=h, |MN|=|AB|=p u |NC|=|NB|sin g,
TO [OJy4aeM, YTO JOJUKHO BBINOJIHSITBCA HEPABEHCTBO

h<p-+hsing - (7.1)
15t Beex Touek M npsmoii a, 1. e. npu mobuix . Ho ato HEBo3MO kHO,
TaK Kak U3 HepaBeHcrtBa (7.1) crexpyert, ure A <1—_£'_~' Wrak, 1no-

— sing

NYCTHB, YTO NpaMasi b He NePNeHAUKYJISPHA MJIOCKOCTH O, anme K
nporusopeunto. CaenoBatenbto, b L o, W

JokasanHas TeOpeMa sBJIACTCS ellle OJHHM NPHSHAKOM IepIEHJH-
KYJISIDHOCTH NPSIMOH H MNJIOCKOCTH.

CanenpctBue (0 naparressrocmu det/x nepneuaufcy/mpoe)
Hee npamoie, nepnenduxyaapnole 00noii u Toi e naockocrd, na-
paaneadrol.

HokasareabcTBo. [lycrb ABe npsaMele @ ¥ b nepneHauKy-
JIAPHBI [VIOCKOCTH O H NEPeceKaloT €€ COOTBETCTBEHHO B ToykKax A u B -
(puc. 65). ITokaxewm, uro a || b.

Jonycrum nporusononoxuoe. [Iposesem uepes Touky A npsaMmymo c,
napannenbnywoo npamoit b. Tax kak b L. o u ¢ || b, 10 no Teopeme 7.3
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¢ L a. Ho Torna uepe3 Toury A npoxo-
JSAT ABe NpsSIMble. @ U ¢, NEePIeHAuKyasip-
Hble IJIOCKOCTH O, YTO, KaK CKa3aHo
B n. 7.1, HeBoamoxkHO. MTak, nomyuie-
HHE, YTO @ W b Hemapa/JenbHbl, IpH-
Boaur K nporuBopeurio.  [lostomy
allb. B

7.5. NMocrpoenne npamoﬁ,
NepneHaUKYNAPHON AAHHON NAOCKOCTH

[Tpexne Bcero pewuM cjaeLyiOHLYIO
3a7a4y Ha NOCTpOEHUe.

3anaua 3. Yepes dannyro mouxy
nposecmiiL NPAMYP0, REPREHOUKYAAPHYIO
OanHOt NACCKOCIMU.

Pewmenmne. IlycTs gasel mioc-
KocThb & W Touka A. Bo3smoxHB zBa
cayyast.

1. A€ a. - Torza npoBeneM qepesy

TOUKy A B IJIOCKOCTH & KaKyio-HUGYIb
npamyto a. Uepes touky A npoenem
IJIOCKOCTD P, mepreHanKy/IspHYIO nps-
Mod a (puc. 66). (ITocrpoenne sTOH
IIOCKOCTH YKa3aHO B pellieHny 3azaud |
B 1. 7.3.) [lnockocTs B nepecever mioc-
KOCTh & N0 HEKOTOpO# npsiMoft b.
[Tposenem B maockocTH P uepes A
OpsMyI0 ¢, INepleHIHKYJ/APHYI0 nps-
mo#l b. Tax kax ¢l b v c Ll a (no-
Kaxute!), To mo Teopeme 7.1 ¢ L a.
2. A ¢ oa. Toraa, BOCHOJNB3OBAB-

IHCh pelueHHeM 3a4auHd B MEPBOM CJay- -

yae, NMpoBeJeM uepe3 KaKyw-1HOO TOd-
Ky IUIOCKOCTH ¢ NePHEeHIUKYJIAPHYIO
el npsimywo a (puc. 67). Ecan a npoxo-
Jut yepes A, To OHa HcKOMas HpsMas.
Ecan 3710 He Tak, TO NpOBeLEM uepes
TOYky A npsimyio b, Napasie/bHYIO
npsamoi a. Ilo teopeme 7.3 b L «, T. e.

b — uckomaa npsamaa. K Bo BTOpOM -

cIydae 3ajava pelleHa.

Kak moxasawo B n. 7.1, paccmar-
puBaeMasi sajaya BCETJA HMeEeT eIuH-
crBeHHoe pewenve. W

Pemus 3Ty 3ajlauy Ha [OCTPOeHHE
¥ JJ0Ka3aB e/lHHCTBEHHOCTD €€ pelleHus,
MBI JIOKA3aJH CJEAYIOULYI0 OCHOBHYIO
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b TEOpeMy O MPAMOH, MepleHAHKYsIp-

al ¢ HOH IJIOCKOCTH.
’/J TeopemaT74. Yepes xamdyro
T — TOYKY —~npoxodur npamas, nepnen-

duxyaapuas Ganrol nAoCKocTu, U

npurom TOALKO odHa.

p { B KauecTBe Apyroro mpumepa npu-
| JIOXKEHHUSI DPE3YJBTATOB [pe]bIAYLIEro

NYHKTa NpHBeJeM APYroe J0Ka3aTesabCT-

BO TEOpEMbI O TOM; YTO JBe MpSIMbIe,

: napaJie/ibHble. TPeTbel, mNapaJiiesIbHEL

.~ Apyr Apyry. /

Puc. 68 _ ITycTb MpsAMBIe @ M b napanienbHer

npsamoit ¢. Jokaxewm, uto a || b. Ilpose-

- JeM Jo6yI0 IJIOCKOCTb o, NEPIEHAHKYAPHYIO npsMol ¢ (puc. 68).

ITo teopeme 7.3 a L au b L a. A Toria mo CIEACTBHIO TeopeMbl 7.3

allb.

7.6. Tpu B3aMMHO nNepneHAWKYNsApHble Npamble

Ha nuockoctd MOXHO NPOBECTH JBe B3aHMHO NepIeHAHKYJ/ApPHbE
npsiMble, HO HEJIb3sl IPOBECTH TPETHIO NPSIMYIO, HM MEPIEHAHKY/ISAPHYIO.
B npoctpascTBe Ke yepes KaXAyio TOUKY MOXHO IIPOBECTH TPH B3aUMHO
nepreHAUKY IspHblE NPsIMBIE, T.€. NPSIMBIE, IONAaPHO [IepIeHAHKY I pHEe
Apyr Apyry.

JleHcTBUTENbHO, BO3bMEM HPOH3BOJbHYI0 Touky O. [IpoBeseM uepes
Hee KaKyl-Ju6o mjockocTb o (puc. 69). 3atem mocrpoum npsamyo a L
L a, npoxozasmyio yepe3 TouKy O. B mjocKocTH o Bo3bMeM J06bie ABe

. B3aUMHO NEPNEHIUKYJspHBE NpsIMEE b B ¢, mpoxojsilue yepe3 TOU-

i

Ky O. 3tu TpH npsiMeie a, b, ¢ nepneHAHKYAsPHLL Apyr apyry: a L b

#Halc tak Kak a L a, a b L ¢ no nocTpoeHHo.

IMocTpouth ellle oxHy NMEpPNEHAHKYJASPHYIO MM BCEM NPAMYIO He-
BO3MOXKHO, TaK KaK npsMasi, neplneHJuKyJasipHas b v ¢, nepneHiuKyJasp-

"7 Ha IVIOCKOCTH . A Takas npsiMasi, mpoXojsumas yepes Touky O, co-

riacHo Teopeme 7.4 TONBKO OfHa — 3TO
npsiMas a.

Htax, MoXHO CKasath, 4TO npo-
CTPAHCTBO UMeeT TPU UIMEPeRUS, No-
CKOAbKY 8 Hem wepe3 KaxcOyio TOUKY-
MOJCHO npoBeCcTu TPu, u He boaviue,

. 83aUMHO nepneHouKyALpHbIe npamble.
(Ho Takux TpoeK MOpsAMbIX, Kak $CHO
U3 10CTpoeHHs], GeCKOHEUYHO MHOIO0.)

Uepes Kax/ple ABE U3 TPEX B3aHMHO

NeprneHAHKYJSIPHBIX MNpsAMBIX a, b, ¢
- MPOXOAHT NJOCKOCTh: & yepes b u ¢, B
: . uepez a U ¢, y uepe3 a u b. Kaxnas us

Pac. 69 °  °  3THX IJIOCKOCTeH mepleHJHKYJAApHa
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"«Tpetpeily npsmoit: o La, L b,
y L ¢ (puc. 70).

7.7. O 3Ha4eHnKn nepnenauKynspa

TlepneHARKYAsip K TJIOCKOCTH
Hrpaer OYCHb BaXKHYIO POJb U O-
. MHMO TOTO, YTO OH $BJSieTCH
KpaTyafmuM cpely BCeX OTPe3KOB,
HAYWHX OT AaHHOH TOYKH IO TO-
UYeK IJIOCKOCTH. 3JTO MOXHO [0
HEKOTOpOH CTeleHH BHIEThb H3 pa-

~ Hee TpyBefieHHBIX mpuMepoB. Ho
TIOSICHHM ellie ero 3HaueHue.

ITlonoxenue nyockocTd B mpo-
CTPaHCTBE MOXKHO 3a1aBarb, yKa-
3biBasi TNEPHEHIUKYASPHYIO ef
npsAMyI0 U Ty TOYKY, B KOTOpOH
OHa 3Ty [pAMYI0 IepeceKaerT.
ITaockocTh  «HacauBaeTcs» Ha
nepreHJUKYJAAPHYI0 €H HOpAMYIO
NojoGHO JIUCTY KapTOHA Ha CITHILY
(puc. 71).

Baxnefilee cBOHCTBO nepreH-
JUKynapa COCTOMT B TOM, HTO
IIOCKOCTh PAcHO/IOKEHa CHMMeT-
PUYHO OTHOCHTEJBHO Hero. Bee
JY4YH, UCXOLAlHEe H3 OCHOBAHHUA
neprnesiukyJasapa K IVIOCKOCTH H
Jlexauiie B Heli, -06pasyior ¢ HHM
paBHBIE — INpsIMBIE — YIVIH, @
IJis1 ' HaKJOHHOH 3TO He Tak
(puc. 72). Ilpu BpalleHHH BOKPYT
NnepneHAuKyAApa MJIOCKOCTh COB-
Mellaercsi cama c coboii: Koseco
JOMKHO OBITh HacaKeHO Ha OChb
TaK, 4robbl €ro mnJaoCKoCcTh Owlia
nepneHiuKyJasapHa ocH. Ilpsamo-
YrONbHHK €O CTOPOHOH, mnepreH-
JUKYJSIPHOH TNJIOCKOCTH, MOXKHO
BpaliaTh BOKPYI -3TOH CTOPOHH,
H Jpyras cTopoHa 6yAeT CKoJb-
8MTb IO WJIOCKOCTH. JTO XOPOMIO
BHJAHO Ha MPaBHUJIbHO HaBeLIEHHOH
neepu. Ecnu ee kpah He BepTH-
KaJieH, IBepb He OTKPHIBaeTCs CBO-
60IHO M 3ajeBaeT MoJ.




Bot npumeps 3 GU3HKH: daBJeHHE
JKUIKOCTH WJM Tas3a HA CTEHKY cOCyZa
HamNpaB/eHO 0[O MNepHeHjHKYAapY K
creHke (puc. 73), TaK ke KaK JaBJieHHE
rpysa Ha ONOpY HanpasJIeHO MO IepeH-
JMRyAsipy K He#lt (puc. 74).

[lepnenaukysnsip K noBepxHocty du-
TYyPHPYET B 3aKOHAX OTPAXKEHUA H Tpe-
JioMNeHuss cBeta. Tak, 3aKOH oTpame-
HYS TJIACHT: JYY NaJaoWul 1 Ay4 o1-
paxeHHbI# pAacHOJIOKEHB B OJHOH
IVIOCKOCTH € TNEPTEHAUKYJASAPOM K
NIOBEPXHOCTH 3epKaJjia B TOUYKe NajleHust
H 00pa3yloT C HUM paBHble VIVIBI;
KYTOJ TIaAEHUSA» ¥ «yTOJ OTPAKEHHSA» —
3TO YIVIbl ~ MEXAY YKasaHHBIMH Tmep-
NEHJUKY/IPOM H JYYOM NAJAIWAM H
JIYYOM OTpaxKeHHbIM {puc. 75).

Ho raaBHOe 3HaueHWe NepIEHARKY-
: Jifipa — 3TO €r0 POJIb B TEXHHKE H BO
Puc. 74 BCeM HalleM o0uxole. Mbl, MOXHO cKa-
3aTh, OKPYKEHHl . NEPNEHAUKYAAPAMH:

N HOXKKH CTOJIa NepneHAUKYJ/SAPHE 0Ny,
' R Kpai mKapa nepneHIuKy/aspeH creHe
T 4 Bepmxanb NEPNeHARKY AsipHa
FOpH30HTaJNbHOH mnJjockocTd. [lomMumo
YCTAHOBKHM MauyT, cTON0O0B U 0p., 3TO
HIpaeT MIAaBHYIO POJb B CTPOUTE/BLCT-
Be 3JaHHi: MeXKIY3TaXKHbIE IepeKPhITHS
YKJQABIBAIOT TEPNeHIUKYJ/ISPHO BO3-
BeJIEHHBIM CTEHaM HJH crosbaM Kap-
Kaca 3iaHus. Kak Mbl YBHAUM B cje-
JymwolleM naparpade, nmapajiesbHOCTh
IJIOCKOCTeH CBfi3aHa C HaJMYHEM Y HUX
ofWHUX mnepneHuKkyasipos. Boobule
Puc. 75 NeprueHAHKYAAPHOCTh W HapaJenb-
HOCTb NPAMEIX H ILIOCKOCTEH — Cyile-
CTEEHHBINl 3JEMEHT B CTPOUTE/BCTBE, TAaK 4TO YUYEHHE O NepHeHiy-
KyJsipax H MapajjeisX MOXHO Ha3BaTb OCHOBAMH «CTPOUTEJbHOMH»
reoMeTpHH. _

3agaun Kk § 7

Ocnosuble s3adauu e
7.1. Yepea KaxAyl TOUKY HEKOTOpOH npsiMo# nposoamca ‘Tps-
Mble, NepHeHAUKY/IAPHbIE HAHHOH TMIOCKOCTH. JIOKaXHTe, UTO BCe OHH
JieXKaT B ONHOH MJOCKOCTH.
7.2, JloKaxuTe, 4TO B NPABHJ/IBLHOH 7-yTO/IbHOH NHpPAMHAE BEpIUHHA
NpPOEKTUPYeTC B LUEHTP OCHOBaHHUA. YUTO M3 3TOrO cjenpyer?
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7.3. Ilycte  ABCDA{B,C,D{—xy6.
Hoxaxure, uro auaronanb A,C u
is1ockocts AByDy B3auMHO mnepneHAd- °
KYJISIDHEL.

7.4. Touka A JEXHT B NJIOCKOCTH O.
Ha atoit nnockocTy B3 npsMyio a, He
MPOXOAALLYIO uepe3 A, H IIpoBesH K Hefl
neprienaukyasp AB. Yepes Touky B
[ePIeHAUKYISIPHO K MPAMOH @ TIPOBENH
apyryto npsmytlo — BC. U3 toukn A B
naockoctd ABC nporenu (AD) nepnen-
gukynapuo (AB). [oxaxute, YTO
(4D) L. a. ,

Pemenune. JoboneiTHo, uTo mep- Puc. 76
nespukyaspaocts (AD) W o MOXHO

JOKA3aTh, HCMOJb3YS TOJNbKO NPU3HAK MEPNEHIHKYJIAPHOCTH MPAMOH

H IJIOCKOCTH, fAa ellle noHazo6uTcs teopeMa [Iudaropa.

Yxe usBectHo (no yesiosuw), uro (AD) L (AB). Ho (AB) < a.
Ocrasoch HafiTH elle OAHY NPAMYIO IJIOCKOCTH &, NEPNEeHAHKYIAPHYIO
(AD). Tako# npsaMoi sBJsieTCsl TpsiMasi, NPOXoAsAlNas yepes TOUKY A
¥ Tepecekaromas NpsMylo a B Joboii Touke X € a (puc. 76). Urak,
noxaxewm, uto (AD) L. (AX). lna aToro 10CcTaToO4HO YOEAUTBCS B TOM,

yTO .
|XDPP = | XAP + |AD? (?)
(cm. 3amauy 4.3).

Hs coorBercTByIOMmMHKX HpﬂMoyI‘OJIbeIX TPEYrOJbHHKOB CJAEAYIOT

takue cooTHowenus: | XD = |XB|* 4+ |BD)?,
| XA2 = | AB? 4 | BXJ?, (?)
|AD] = |BD|? — | AB|?.

H3 atux paBeHCTB MOXKHO IOJAYYHTb H TpeGyeMoe cooTHOIIEHHE (7).
Jloka3aTenbCTBO 3aKOHYEHO, HO HaJ HMM CTOUT MOPasMBICAHTb. M
" Bellb XOTesH HAHTH B IJIOCKOCTH @ elne ofHy, Kpome (AB), npsamyio,
npoxozsinyto yepes A u nepneHAukyaspuyto (AD). A axkruyecku Ha-
IIJTA HX GeCKOHEYHOe MHOXKECTBO, Be/ib TOuKa X — Jt06as Ha NpsaMoli a,
Kpome B. A rak Kak (AD) _L (AB) no ycnoBHIO, TO NMOJY4YaeTCA,4To:
(AD) nepneHAuKyJsipHa IOYTH BCEM HPSIMBIM IVIOCKOCTH ©, MPOXOAsi-
uM yepes A, kpome ofHOl — TOH, KoTOpas mapaisenpHa a. Ecin Ham
yiactes AOKasaTh 5TY MOCJAEIHION MEPIeHAHKYJ/IAPHOCTb, TO NMOJAYYHT-
cf, YTO MBI JOKa3ajlu neprneHAuKynaspHocTb (AD) u o 6e3 cCHINIKH Ha
. MPH3HAK.

Has pokasatenbcrBa Toro, 4ro (AD) neprneHmukyasipHa 3To#
«roc/efHed» NPSAMOH -— Ha30BeM ee b, — ecTh pasHple ujpeu. Bor
OJlHa M3 HHX.

Bynem mnpoBoauth npﬂmme (AX) Tax, urobw yroa mexny (AX)
u b Jenajcs CKOMb YrOZHO ManabiM. B 3ToM cmbicie mpsMas AX 6y-
JeT Bce «Oamxke» K npsmoit b. Ho ecitn ckonb yromuo «6muskas» K b
- mpsivas obpasyer ¢ (AD) npsmoii yroa, To u cama b Takxke Gyler oGpa-
soBbiBath ¢~(AD) npsiMofi yrod.
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Peanusyem sty ugeto. s nokasatesbCTBa MepneHAHKYJISPHOCTH
(D A) n b poctaTouno B3sTb OGYIO TOUKY Y npamoii b, ke coxanazxaxomylo
¢ A, u Jnoxasats, uto |DA} < |DY] (?).

Bosbmenm TaKylo TOUKy Y. 3areM B IJIOCKOCTH ¢ (HO He Ha NpsAMoii b)
BO3bMeM TOYKY Z, Takylw, yro |AZ| = |AY|. B cuay Toro yro yroa
ZAY moxeT GHITb CKOJIb YTOAHO MaJ, PACCTOSHHE MEXKAY TOYKaMU Z
H Y Moxer ObiTh CKOJIb YIOAHO MaJo (?).

Tak kak (DA) L (AZ) (?), 1o |DA|< |DZ|. B 1peyroibHuKe
DYZ |DZ|<|DY |+ |YZ|. 3uauur, |DA|<|DY|+ |YZ]. U rax
Kak |YZ| ckonb yrogso mano, to |DA|< { DY | (?), uro u TpeGoBaJoCh.

7.6. Us touku A, He Jiexailleil B MI0CKOCTH o, NPOBENH NepreHau-
Kyasp AB K mpsaMo# a, sexamedl B njiockoctd «. Uepes Touky B B
NJIOCKOCTH o, TpoBean npsamylo BC, nepneHiHKyAspHYIO NpsiMol a.
Hs toukn A nposenu nepnenaukyaap AD una npamyio BC. Jokaxure,
yro (AD) L «.

7.6. [lokaxkuTe, YFO MHOXECTBOM TOUYEK INpPOCTPAHCTBA, pPaBHO-
yJaNeHHBIX OT ABYX JaHHBIX ToueK A H B, aB/sercs IJIOCKOCTb, NEp-
neninxynﬂpﬂaﬂ npsiMoii AB H IPOXOAAllasl uepe3 cepelHHy OTpes-
Ka AB

7.7. Kakofi durypoii fB/isieTcs MHOMXKECTBO TOYEK, DaBHOYJAAJEH-
HbIX OT BEpIUMH: a) TPEYroJibHHKa; 6) NpaBHJbHOIO MHOFOYIOJIbHHKA;
B) NPaBHJIbHOrO TeTpPasjipa; r) NpaBHJbHOH MHPaMUABI; 1) APSAMOYroJ/ib-
HOro mnapaJjesenurena; €) NpaBHJIbHOA NPHU3MBI?

B 3agayax 7.8—7.10 npeanaraetrcsi Ha#iTu Jpyroe AOKa3aTenbCTBO
NpH3HAKa MepHeHAUKYJIAPHOCTH OPSMOA H IIOCKOCTH.

7.8. Ilycte A € o v npsivas AB nepneHAuKyJ/IsIpHa ABYM NpSAMBIM
AC u AD nnockoctu a. Ilposeaure npsmyio AK B IJIOCKOCTH & H
BO3bMHTe Ha Hell mobyio Touky X = A. Uepes touky X npoBegure
OTPE30K, KOTOpHIf 3akmoueH Mexny npsmeiMH AC v AD w toukolt X
aenutcs nononaM. CoepunuTte TouKy B ¢ KOHIAMH 3TOrO OTpe3Ka H C-
touko#i- X. Uicxona us srtoro mocrpoenus, nokamurte, uro (AB) L a.

7.9. Ilyctb A € o u npsmas AB nepneHNUKyJsipHAa JIBYM IPSAMBIM
- AC 1 AD naockoctr o. Ilponosmkure orpe3ok AB 3a Touky A Ha pac-
crosuue, paBHoe | AB|. Tlonyuennsit oTpe3ok o6oznauum AB;. Uepe3
TOUKY AB IVIOCKOCTH & TpoBejuTe JMo6yio npsamyo AK, oTJIHYHYIO OT
AC u AD. Ilposeaute mpsMylo, nepecekawomyio npsamoe AC, AD,
AK. CoeauHute TOUYKH B U B; ¢ TOUKaMH NepecedyeHHs STHX NMPAMbIX.
Hcxons u3 3Toro mocrpoenus, aokaxure, uro (AB) L o.

7.10. Ilycte npsmas @ mepneHAHMKyJAsipHA ABYM TNPSAMBIM IIOCKO-
ctu o. [lokaxure, 4TO OHa mepneHAHKyJspHa OHCCEKTpHCE YIia,
06pa30BaHHOrO 3THMHM mpaAMBEIMH. [locjie 3TOro moKaXkure, 4YTO OHa
nepneHiuKyasipHa JioGoH mpsMO MJIOCKOCTH o, NPOXOAsllEH yepes
TOYKY TepeceyeHHst a © &, T. €. a .L a.

3adawu k nynxkmy 7.1

7 11. Tlyers AB NepNenHKy/IAp Ha MJIOCKOCTh Q, Bé&a, ACn
AD — naknonnse K 37Ol mnockoctH. IloKakuTte, uTO: a) IAC]
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= |AD| Ttorma u ToabKo Toraa, Korma |BC| = |BD|; 6) |AC|>
>| AD] Torga u TO.IbKO TOTja, Korjpa | BC| > | BD]|. -
7.12. B mpasunbhoM Tpeyroibiuke ABC Touka O — €ro LEHTp.
[Tycts OP — npsmas, nepneHpukyaspHas miockoetn ABC, u nyctb
Touka X JIEXKUT Ha 3TOH npsaMo#, He coBnajas ¢ Toukoi 0. Jokaxure,
yTO: @) paccrosinus oT X A0 BepLIMH TPeyroabHHKa paBHbL; 6) paccTosi-

HUA OoT X J0 CTOpOH TpeyroiibHHKa paBHH; B) AX0 = BX0 = CXO0;

SN P S
r) XAO = XBO = XCO. O6o6myute 3anauy.

7.13. Tlycrb orpesok PA—nepnenauKyasip k miockoctd @ (A€a). B
NOCKOCTH o JeXHT oTpesok BC, mpuuem |AB| = |AC|. Ilycts us-
BecTHbl |PA|, |BC| wyroa, nol KotopsiM oTpe3ok BC Buien H3 TOYKH A,

ey
T. €. BAC. Kak BbIUHCHTD yTroa, MOJ KOTOPEIM OH BHIEH M3 TOYKH P,

TN .

T. €. BPC? [Ina 3TOi K€ CHTyaluH COCTaBbTe 3aJayH, OGpaTHHIE K
HanHo#, PaccMorpuTe Takxke pasppie ofofiuieHus B 9Toft 3ajave, a
3aTeM COCTaBbTe 3a/layd, oOpaTHble K HUM. '

7.14, Tlyctb oTpe3ok PO — mepneHAHKYAsp K IJIOCKOCTH @,
O € a. [lyctb PA, PB, PC — paBHble HaKJOHHbBE K 3TOH IJIOCKOCTH,
ofpasymoliye Mexay co6oft paBHbie yIyibl. KaK BBIYHCAHTD YIOJ MEXAY
3THMH HaKJIOHHBIMH, €CJIH H3BeCTHBI J/IHHA NEpNeHAUKYJspa K ILIO-
CKOCTH H J/IHHA HaKJOHHBIX? JIJ1s1 3TO# Xe CHTyaluy cocTaBbTe 3aJauH,
ofpartHbie naHHOH. PaccmoTpHTe pashbie 0006UleHHA B 3TOH 3ajaue,
a 3aTeM COCTaBbTe 3aJaud, o6paTHbIE K HHM.

3adauu x nynkmy 7.2

7.15. Jlsa paBHOGelpeHHBIX TpeyroibRuka ABC (|AB| = |AC))
u ADE (|AD| = |AE|) umelor ofmyio MeAMaHy, NPOBEAEHHYIO HS
BepluMHbI A, ¥ He JiexaT B OfHOH nuockocTd. Jlokaxute, 4To 3Ta Me-
IHaHa NepneHAHKyAApHA IJIOCKOCTH, B KOTOPOH Jiexkat ocHoBaHHs BC
u DE 3Tux Tpeyro/ibHHKOB.
7.16. Touka O — LeHTp cuMMeTpHM IapasaenorpamMa ABCD,
a TouKka P He NeXHT B IJIOCKOCTH 3TOro mapaJuiejorpamma. IIpu stom
|PA| = |PC|, |PB| = |PD|. Hokaxure, uro (PO) L (ABC). Kak
"9TO MOMKHO OGOGHIHTBL? '
7.17.. Tlpsivble a n b nepecekatorcsi B Touke P. Uepe3 3Ty TOuky
NPOBOJATCSA JIBE NJIOCKOCTH: OfHA M3 HHX NEpNeHAHKYJsipHa npsiMoil a,
a Apyras neprneHAHKYJAApHA npamoil b. Jlokaxute, uto npsiMast nepe-
CeyeHHsl 3THX IIJIOCKOCTeH MNepreHAHKy/AspHa IJIOCKOCTH, B KOTOpPOH
~JIexatT npsAMbele a U b.

7.18. B tpeyronpunke ABC C = 90°. Tlycrs (AK) L (ABC).
Hoxkaxure, uto (BC) _L (AKC). Byzmer /1 BHNOJHATBCS 3Ta LEpHeH-
BUKYJASpHOCTD, e C 5= 90°? A ecin (AK) He 6yieT neprieHAnKy.asp-

'Ha K IUIOCKOCTH?

7.19. Ilpa paBHBIX prré HMEIOT elmﬂcmennyb ofiyio TOUKy A,
yepe3 KOTOPYIO NPoxofsAT Auamerpel AB H AC 9THX Kpyros. DtH Aua-
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METpHI He J1eXKaT Ha ofiHo# npamMoii. Byner siu npsimas nepecevenus mio-
cKocTell, B KOTOPHIX JIeXXaT JaHHLE KpyrH, nepneHpukyasipaa (ABC)?
CylecTBeHHO JH [1f pelieHHs 33aJayd ycaoBHe PABEHCTBA KPYIOB?

7.20. Kak nmpoBepuTb nepreHIMKy/sSPHOCTb NPAMOH H INIOCKOCTH,
U3MEpAS TOJAbKO PACCTORHHUA? -

3adayu k nynxkmy 7.8

7.21. U3 Touku A, He nexaiuieil B IJIOCKOCTH ¢, IPOBEAEHA HAKJIOH-
Has AB k sro#i mjaockoctu. [Toctpolite npsiMylo B MJIOCKOCTH o, nep-
neHAHKYJsApHYI0 npamoit AB.

7.22. PaBHEble TPEYTO/ILHHKH HMEIOT OOLIYIO CTOPOHY. Kaxyxo dury-
Py 3amNoJIHAIOT BBHICOTHI BCEX ITUX TPEYrOJbHHKOB, ONYIIEHHLIE HA 3TY
CTOPOHY?

7.28. Tlyctb PABC — npaBunbHblfi TeTpasip, ToOuka Q — ueHTp
€ro OCHOBaHUs, TO4Ka K — cepeJuHa pe6pa PC. Hapucyiite ero ce-
yeH¥e TJIOCKOCTBIO, npoxoisimiefi: a) yepes Q TNEPHEHAMKYJISIPHO -
(AQ); 6) uepes Q nepneraukyaapHo (PB); B) uepes K nepneHgukyJasip-

o (PC); r) uepes K. nepnenaukynasipso (AB); 1) uepes K neprnenau-
- KyJaspHo (PB); e) uepes K neprnenmukyaspuo (PQ); x) yepes P nep-

. neHpuKyJaspHo (BK).
-~ 7.24. JlaHa npaBW/IbHasi TpeyrosabHasi nHpamuia. Hokaxwre, uto:
a) uyepes 60KOBoe pPefpo MOXKHO NMPOBECTH MJIOCKOCTb,IEPNEeHAUKYJISIP-
HYIO npsMo#, mpoxofsineil yepes pe6po ocHoBaHuA; 6) uepes pe6po _
" OCHOBaHHSl MOXHO MPOBECTH IJIOCKOCTb, nepneﬂauxynﬂpﬂyro ApsMOH,
' npoxofsiedt uepes GokoBoe pe6po.

7.25. [lauwl nBe npsivble. IIpu KakoM HX pacrnonoXeHHH yepe3 OfHY
¥3 HHX OPOXOAMT TVIOCKOCTb, NMepHeHAUuKYyAspHas Apyro#i? Bepuo am,
YTO €CJIH 3TO YCJOBHE BHIOJHAGTCS, TO H 4epe3 APYTrylo NPAMYIO Mpo-
XOAUT IIOCKOCTb, NEpNeHAUKY/spHas NepBofi NpsiMoii?

7.26. Iycts ABCDAB,C,D; — xy6. Hapucyiite ero ceuenue mio-
CKOCTBIO, TPOXOASILICH qepes BepIIHHY A M nepneHiuKyJspHOH:
a) (BD) 6) (B:Dy); B) (CD)); 1) (AD,); 1) (AC); €) (GiD); %) (B.D).

7.27. Ha njocKocTH JaHBl JBe NepeceKarouiyecs npsiMbie @ H b.
-~ Ha npsiMoit a Gepercs Touka, He coBnajaomas ¢ TOYKOH NepeceyeHHs
STHX MPAMBIX, H Yepe3 Hee MPOBOAUTCA NJIOCKOCTb, MEPNIEHAHKY 15 pHAsS
npsaMoit a. Ha npsamo#i b Gepercst TouKa, He cOBmajamouias € TOYKOH
nepeceyeHHs STHX NPSAMBIX, H Yepe3 Hee NMPOBOAMTCS IJIOCKOCTb, Mep-
neHIuKyJsipHas npsaMo#t b. JloKaxkurte, 4To 3TH NJIOCKOCTH NepeceKa-
I0TCA 10 NPAMOI, NepnesaHKyAapHOH JaHHO!H NJIOCKOCTH.

7.28. B napannenenunene ABCDA,B,C;D; jABe GOKOBEHe IpaHH
paBHHL. B Bepmae A cxoasrca ux paBHble yruinl. OcHOBaHHeM napan-
Jenenunena ssasercs pom6. [okaxure, uro (BD) L (AA,GC,).

3adauu k nynxmy 7.4

- 7.29. [lge npaBu/bHEE OUPAMUILL KMEIOT OJHO K TO K€ OCHOBAHME.
JloKaxKuTe, YTO HX BBHICOTHI JIeXaT Ha OAHOH NpAMOM.



7.30. K naockoctu o nposenn npa nepnenpukyaspa — AB u CD.
B €a, D €o. Mlyers |AB|, |CD|, |BD| usBectsl. Kak BbIYMCAHTB
JAC|? CocraBpre 3agaun, o6paTHble JdHHOH.

7.31. Touka X papHOyZaJeHa OT [ABYX COCEJHMX BEPLUHH KBaj-
patra ABCD. JokaxuTe, 4TO OHA paBHOYZAAJeHa OT JABYX JPYTHX
ero BepuyH. Byzer su 3TO BepHO, ecslM BMeCTO KBaapara B3fTh Nps-
MOYro/ibHHK? Pom6? Kak MOXHO 06OCLIMTB [10J1y4EHHbIE pesnybTaTbﬁ
A ecau B3ATH He cocelHHe BEPIIKHEI, TO YTO HONYYHTCSH?

7.32. Ian npsamoyroabHbd nNapaJfenenunen. J[lokaxkure, 4ro B
HeM: a) [MaroHaJi paBHHI; 6) npsiMas, NPOXOAfIasd Yepe3 HEHTPHI
ero HpOTPlBOl‘lOJIO}KHbIX rpaHe#i, nepneHZUKYJAsPHA NJIOCKOCTAM 3THX
rpases. . ‘

7.33. B maockoct: o Jexur Tpeyroabuuk ABC. Us Towek B u C
C O{HOH CKOpPOCTBIO CTa/lH OJHOBPEMEHHO JABUrartbcs TOUYKH X H Y mo
IPSMBbIM, MepHEeHJHKYJ/APHBIM NJIOCKOCTH 6. B KaKoit MOMEHT BpeMeHH
orpe3ok XY BuzeH u3 Touku A nox HauGosbwum yraom? Ioa Haumenp-
KM yrioM? Pemrrte 3ajauy B ABYX cAydasix: a) TOUKH JBHIKYTCS B
OJIMOM HampaBJeHHH; 0) TOUKH ABHKYTCA B DA3HBIX HaNpaBJEHHSX..

7.34. Joxaxute TeOopeMbl O CBA3H NEPHEHAUKYJISIPHOCTH H MNapaJ- |
JIeIBHOCTH B JAPYTroM NOPAIKe. :

3adauu k nynxmy 7.5

7.35. Bbicoroii mMpaMHMAbl HasblBaeTCs NEepHEeHAUKYJAD, NpPOBEJeH- -
HBIH U3 ee BEpIIHHEI HA IVIOCKOCTb OCHOBAHHS (MM ero fixHa). a) Ilyctb
B TpeyroJbHON nupaMuie Bce GoKoBhie peGpa paBHbl. KaK BHYHCIUTD
BBICOTY MHpaMHJIBl, €CAH H3BECTHA JJIHHA OOKOBOTO pebpa M KaKIoTro
pebpa ocroBanua? 6) IlycTe B npapu/bHOM n-yrosibHOM NHpaMuie u3-
BeCTHH GOKoBoe pefpo H peOpo ocHoBaHHSI. KaK BBIUHC/IUTE BBICOTY:
OHPAMHIBIP :

7.36. Hapucyiite Bhicory Terpasgpa PABC, ecau:

a) Bce pe6pa, Kpome PB, umelor 1JuHY 2, a AnuHa pe6pa PB pas-
Ha 1. Kax usMeHuTcA DHCYHOK, ecnu AjduHa PB Gyner paBHa Ve
3; 10?

6) |PA} = |PB| = |PC| =2, |AC| =3, |AB|=2, |BC| =
Kak uaMeHHTCA PHUCYHOK, ecau |BC| = 3; 4?

B) |[PA| = |PC| =2, |BA|= |BC|=1, [PB]= |AC|.

B KaxJoM H3 C/y4aeB BHIYHCJUTE BBHICOTY NMHpaMuAbl. Bcerfa am .
BaM XBATHUT AJSl 3TOTO JAHHEIX?

7.37. Hapucyiite Bhicoty uernipexyroasHo#i nupamuiasl PABCD,
eclu: a) Bce ee O0KoBble peGpa paBHbI 2, B OCHOBAHHH €€ JEXHT PaBHO-
6elpeHras Tpaneuus, y Kotopo# 60KOBas' CTopoHa, paBHas 1, ofpa-
3yeT ¢ OCHOBAHHEM, DABHbIM 2, yron 60°; 6) ee ocHOBaHHEM HBJlﬂeTCﬂ
KBaJpaT CO CTOpOHOH 2, |PC| = |PD| = 2, |PA| = |PB| =

B KaIOM M3 C/yYaeB BEIYHCJIHTE BBICOTY IHUPaMHIBL. °

7.38. Tpeyronbuuk ABC paBHOGENPEHHBIH C OCHOBaHHEM BC
UYepes BepuinHy A npoBeneHa NpsiMasi, NEPNEHIUKYJ/SAPHASI €0 MJIO-
CKOCTH, TouKa X — nepeMeHHasi Toyka 3Tof npsivod. CpaBHUTE YIiiBl
BXC u BAC. Kak uaMeHnsiercsi_yron BXC npu ynajeHud TOUKH X
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ot A? UaMeHuTCS /iU MONYYEHHBIH BaMH Pe3yJbTaT, eC/ii TPEYTOAbHUK
ABC ue 6yner pasnoGenpeHHBIM?

7.39. Jlokaxwure, 410 B npaBuﬂbHoﬁ n-yroJAbHOH NHpaMuie cyMma
Bcex yI/oB npH ee BepliMHe Menbiue, yem 360°. BepHo /11 310 yTBEpX fe-

HHe 115 APYTHX NupaMui?

7.40. Ilyctb PABC — npaBuibHBIH TeTpasip, Touka @ — LEHTp
ero ocHoBanus, Touka K — cepenuna pebpa PA. Hapucyifite nepnen-.
nukynspu: a) u3 K ua (ABC); 6) us K na (BCP); B) us Q na (APC)'
r) u3 Q npa (BKC).

Kak HafiTy J/IMHY KaX{IOTo H3 HHX, eciH pe6po TeTpasgpa us-
BECTHO?

7.41. B uertnipexyroabHofi nupamuae PABCD c paBHEIMH peGpaMu’ .
TOuKa { — IeHTp ocHoBaHMSA, Touka K — cepenuHa peGpa AB. Ha-
pucyfite mepneHnukyaspet: a) u3 A wa (BPD); 6) us K ua (APQO);
B) u3 K Ha (CPD) r) u3 Q Ha (APB); n) ua D ua (BCP). :

Kax nafiTi JIHHY KaXJ0T0 H3 HUX, ec/H pe6po NHPaMUAR H3BECTHO?

7:42. Iycrs ABCDA,B,Ci\D{ — Ky6. Touka K — cepenuna pe6- .

' pa BB,, touka L — cepenuna pe6pa CC;, Touka M — cepesuna pebpa

AyB,, Touka C — cepenuna orpeska BN. Hapucyifite nepnenaukynspsr:

- a) u3 A ua (BB,D,); 6) u3 A, ua (AB,D,); 8) us D, ua (AB,C); r) us

K na (CDDy); n) us L na (BDB,); e) us M na (AB,D,); %) us N na
(BDB,); 3) u3 N na (DA,B,); n) us N na (4,C,B). '
Kak BHIUHCIUTD IJIMHY KaxAoro M3 HHX, ecau pebpo kyba wus-
BECTHO?
7.43. IunaroHasb BlD Ky6a ABCDA,B,C,Dj — nepneHAuKyasip K

 IIoCKoCTH @&, D € o, Hapucyiite nepneHIuKyaspsl K MJIOCKOCTH O

U3 Touek B, Dl, A;, A. Kax BHUHCAHTD I/IHHY KaKAOTO U3 HHUX, €CJH
pe6po kyba H3BECTHO?
7.44. Uepe3s ueHTpbl ABYX rpaHell NpaBHJABHOrO TeTpasfipa npo-

' BefieHbl IpsMbie, NepneHAUKYAAPHbIE MIOCKOCTAM STHX IpaHel. Ycra-

HOBHTE B3aHMHOE NIOJIOKEHHE ITHX NMPSAMBIX. BosbMuTe elle OfHY TaKyio
xe npsamyo. Kak oHa pacmoNoXHuTCA 10 OTHOWIEHHIO K MEPBHIM ABYM?
O6o6mute 3anauy.

7.45. Jlan npaBUJIbHEI TETPasp. YKaXHTE €ro CeueHHe ¢ Hanbob-
el (HauMeHblleH) MIOINALbIO, IPOXOAsIIee Yepe3 pe6po.

7.46. Uepes BeplMHEl PaBHOCTOPOHHETO TPEYTOJbHHKA MPOBENH -
TPH TpsiMble, NIEPIIEHAUKYJIAPHBIE €ro IVIOCKOCTH. MOTyT /M Ha TaKuX
OPSIMBEIX JIEXKATb BEepIIHHB! NPAMOYTOJbHOLO Tpeyrojbhuka? Boobiue,
MOTYT /I Ha TaKHX NPAMBIX J€XKaTh BepUIMHH Jioboro mo dopme Tpe-
yronsHuka (uHaue roBopsi, TPEyroabHUKa, NOLOGHOrO JI0GOMY Hanepex
" 3ajiaHHOMY)?

§ 8. MAPANNENbHBIE MNOCKOCTH
8.4, flepBbili NPM3HAK NapannenbHOCTH NNOCKOCTEH

Jna pacrnonoxenus AByX IJIOCKOCTeH B IPOCTPAHCTBE BO3MOMKHLL
ABa Cayyasi.
1. Hee naockocmu umerom xome 00HY oéugyro mouxy. Torna no



aKCHOMe T[epeceYeHHs NJIOCKOCTEH HX
nepeceueHHe ecTb OpsiMas. Takue
NJIOCKOCTH  Ha3bIBAIOTCA — HepeceKalo-
LAMHCS.

2. Jlee naockocmu He userom obugux
mouex. Takue NJIOCKOCTH Ha3bIBAIOTCH
napainejibHbIMA,

Jas napajanesbHBIX miaockoctel o
u B npumensiercs oGosnauenue o {| f.
CyuiecTBoBaHHE NApaJ/eNbHBIX TJ10C-
KOCTeHl JIeTKO BEITEKaeT H3 CJelyio-
LEro NpocToro NpusHaka mapasiess-
HOCTH TLJIOCKOCTefl.

Teopema 81. Hee naocxocru,
nepnenduxyanpusie 00HOL npAmol,

.7
napaasensil. + Puc S
Hokasarteabcrpo. [Hefter-. - = <
BUTENbHO, TAKHE JIBE IJIOCKOCTH HE MO- ‘ a

TyT HMeTb OOMIHX TOYEK, TaK KaK ye-
pes KaxXAyl0 TOUKY MNPOXOAHT JIHLb
OJIH2 IJIOCKOCTb, MepPHeHAHKYJ/IspHas
JaHHOH npsmoli (teopema 7.2). Cneno-
BaTeJbHO, 3TH [JIOCKOCTH  HapaJ-
JiejibHE. W ’

[locTpouB Tenepb JBe mJIOCKOCTH,
neprneHANKYJ/IfpHbE ORHO! npsaMoH (3a-
Jaua 1 § 7), Mbl mOAyd4uMm mapaJiesb-
HBEle NJIOCKOCTH (pHc. 77).

[TapannenbHple MJIOCKOCTH H HX
ofiiye neprneHAuKyJ/Aapel MBI Habawona-
€M [IOCTOSHHO Ha TAaKUX NpHMepax, KaK :
o7 M MOTOJOK, NEepHeHIUKYJSPHBlE - Puc. 78
pe6py yria KomHatel, u T. 1. Ilaoc- .
KOCTH, NMepHeHiuKy/aspHEE OJHOH NpSAMOH, MOXHO NpPEACTaBJATb Ce-
6e Haca)KeHHBIMH Ha Hee, KaK JIUCTHI KapTOHA Ha cnuuy.

IToxaxkem, peius 3ajjauy Ha NOCTPOEHHE, YTO Yepea KaX1yio ToU-
Ky, He Jiexallyio Ha JAaHHOH IJIOCKOCTH, NPOXOLHUT napaJl.neJleaﬂ el
ILJIOCKOCTE.

3apnaua. Yepes mouky A, He sexcawyyro Ha nAOCKOCML O, Npo-
6eCMU RAOCKOCb, NAPANAENLHYIO C.

Pemenne. Ilposesem 06y npsaMyio a, nepneHIHKY/APHYIO
MJIOCKOCTH o (KaK 3TO BO3MOXHO cAesaTh, yKaszaHo B § 7). Uepes Tou-
Ky A npoBesem miocKocTb P, NepneHAuKyJISpHyIo NpsiMol a (puc. 78).
10 BO3MOKHO B CHAy Teopemsl 7.2. [To teopeme 8.1 naockocTd & B §
napasJesbHs], T. €. ff — HckoMasa mniaockocers. M

EnuncTBEHHOCTD pelleHua 3TOH 3afaud GYAET AoKasaHa NO3jHee.

69



8.2. NleMMbl O NEpeceueHMH NPRMOMH MNM MNOCKOCTH
€ napannenbHbIMM NNOCKOCTAMM

Jlemma 81 (o nepecewenuu Osyx napasseabruix naockocmedl
mpemved naockocmero). Ipamoie, no xoropsim dee napannesvroie
NAOCKOCTU nepecekaroT TPeTsi0 NAOCKOCTD, NAPAAALAbHbL. ’

JokaszateabcTBo. Ilycth mapaanenbHele NJOCKOCTH 0

u B mepecekaroT nJI0CKOCTh Y 10 MPSMbIM @ U b coorBeTcTBEHHO (pHC. 79).
anMbIe a ¥ b nexar B ofHo# miocKocti y. OHK He HMeloT oOIHX TOYEK,
TaK KaK JieXaT B IVIOCKOCTAX o H f3, He- HMEIOLHX obuux toyex. Io-
3TOMY npsiMble a 4 b napasnenbhbl. B

JleMmma 8.2 (0nepeceteruu npamoli c 08yms NAPALLEAbHEIMI NAO-
cxocramu). Ecau npamasn nepecexaer odny us deyx napasnesbrbix
naockocreil, TO oHa nepecexaer u Opyeyio U3 Hux.

JJokasarteabctBo. Ilycrs
MJIOCKOCTH & H f§ mapaJjiie/bHBI U Nps-
Masi ¢ nepecekaeT NJOCKOCTb G B TOY-
ke A (puc. 80). BosbmeM J06yi0 TOU-
Ky C B nuiockoctd  u mpoBeeM mJjoc-
KOCTb y uyepe3 npsMyio ¢ H Touky C.
[1nockocTh y nepecekaer MJAOCKOCTH & K
P, TaK KakK OHa HMeeT C HHUMH ofliHe
Toukd A u C cootBetrcTBeHHO. [lo s1em-
Mme 8.1 npsiMeie a u b, 1O KOTODBIM ¥
nepecexaer @ u P, napasjenbunt. [ps-
Masi ¢ JIEKMT C mapajuleJbHbIMH Nps-
MbIMH @ H b B OJHOH NJOCKOCTH Y M Ie-
pecekaer npsimylo a B Touke A. Ilo
aKCHOME Hapa/lJieJbHOCTH TpsAMan ¢
nepecekaetr U INpsAMylo b B HeKOTOpoOi
-touke B. Ho Torma Touka B — of1as
/ TOYKa npsiMoit ¢ u msockoctH B. Ilpsa-
Masi ¢ He JIeXKHT B f, TaK Kak ¢ NIpoxo-
JUT yepe3 TOUKy A BHe msockoctH f.
3Hauur, npsAMas ¢ nepeceKaer IUIo-
cKocth f3.

8.3. OcHoBHas Teopema
© napannenbHbiX NAOCKOCTAX

Teopema 82 (ocnosrnas meo-
pema 0 naparresvHblx  MAOCKOCMSX).
Jepes xandyio TOUKY, HE AEHAUWYIO
8 JdanHoli nAOCKOCTU, NPOXOOUT
naockocrs, napaansesbras 0annod, u
npurom TOALKO 00HA.

HokasarteabctBo. Ilycrs
JaHBl IJIOCKOCTb O K He Jiexallas B
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et Touka A. CyilecTBOBaHHE IIJIOCKOCTH
[V]| &, KOTOpasi MPOXOAUT Yepe3 Touky A,
Mbl JIOKa3aJH, pelnB 3afauyy B m. 8.1
(puc. 78). : -

IokaxeM eIMHCTBEHHOCTb TaKOH ILIO-
cKocTH. Bospmem a106yio - Ipyryw IJjo-
CKOCTb Y, NPOXOAAILYIO Yepes TOUKy A,
H TIOKaxeM, YT0 Y nepecekaer o (puc. 8l1).
i storo jocratodyHo AOKasaTh, YTO B
NJOCKOCTH Y HaiileTcsd npsmasi, nepece-
Kawolas MI0CKocTb a. Takylo npsamyio -
JIeTKO NOcTpouTb. BosbMeM B 7 mobyio
TOUKy B, He Jexalmyioo B IIOCKOCTH f,
M [pPOBEJEM B ILVIOCKOCTH Y 4epe3  TOYKH
An B npamyp p. Ilpamas. p nepecekaer
niaockoctb B B Touke A. Ilostomy B cuay semmbl 8.2 mpsmas p me-
peceKkaeT H IJIOCKOCTb O B HEKOTOpoH Touke C, OKasajoch, 4YTO
Touka C — ofwas Touka ABYX IJIOCKOCTEH & u y. Htak, y nepecekaer
o. [Tockonbky Bece MJIOCKOCTH, MPOXOAsiiye yepes TO4Ky A H OT/IHY-
HBI€ 'OT IUIOCKOCTH f§, MEpeceKaloT MJOCKOCTb &, TO P —— €IHHCTBEH-
Hasl IJIOCKOCTh, NapaJijiesibHasi IJIOCKOCTH O, KOTOpasi NPOXOIHT Yepes
Touky A. W '

Cnencreue 1. Ecau naockocre nepecexaer odny us deyx na-
paaneavnolx naockocrell, T0 ORa nepecexaer u Opyzyr0 U3 HUX.

HoxasarteabcTBo. BnporusHoM ciyuae uepes OfHYy TOUKY
NPOXOAuAU Obl JBe NMJIOCKOCTH, TapaJsJelbHble OHON U TOH ke mJO-
CKOCTH, YTO HEBO3MOXHO NO Teopeme 8.2. W '

Caencreue 2. JIse naockocru, napansienvhvie Tperveli, na--
paaaeasro.

LokasareuabcTso. Eciu iBe niockocTy B U y napanienbHbt
IJIOCKOCTH @, TO OHH He UMEIT OOWeH TOUKH, TaK KaK B HPOTHBHOM
ciaydae yepes 3Ty TOUKY NPOXOIAT ABe MJIOCKOCTH, napaJnenbHele . M

3ameuanue. O6paTHTe BHUMaHHe HA aHAJOTHIO C [apaJienb-
HEIMH TIPAMBIMH Ha IJIOCKOCTH: HAaYHHAs C ONpeesieHns, GO/bILIHHCTBY
JOKa3aHHBIX 3JeCh MPeNJOXEHHH O mapasuleNbHEX MJA0CKOCTAX COOT- ..
BeTCTBYIOT TaKHe XKe ApelIOXKEeHHA O NapaJielbHLIX MNPSAMBIX HA ILO-
cxoctu. Chopmyupyiite ux. ’

Puc. 81

Hononnenne k § 8 [lpamad, nepneHaMKy/isipHasi ABYM
: napajieJbHbiM TIOCKOCT M

Mel 3aBepiIdM 3TOT maparpadg reopemoii, KOTOPYIO MOXKHO paccMar-
pHBaTh KakK elle ofuH (ye TpeTuii!) nmpusHak nmeprneHAHKYJIsPHOCTH
OpsIMOH M MJOCKOCTH. :

Teopema 8.3. Ecau dse naockoctu napannrendust, To nps-
mas, nepneHOUKYAApRAA O0HOU U3 Hux, nepnenduxyaapra u opy-
eoil. -

HokasateabcTBo. IlycTh nyiocKocTH o U § mapaJiniesbHE
Apyr APYry W npsaMas a NepHeHAMKYaspHa MJIOCKocTH o (puc. 82). -
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3nauutr, a nepecekaer o, a noroMy (1o
Jemme 8.2) oHa mepecekaeT H MapaJJelbs
Hyl0 efi IJIOCKOCTE B B HEKOTOPOH TOU-
Ke B.

J: Uepes Touky B NpoXOAUT NJAOCKOCTb,
neprneHiuKy/AsapHas npAMoH a; 0603HaYUM
ee y. OHa napannenbHa MJOCKOCTH ¢ (N0
teopeme 8.1). Ho mnnockocts P napan-
JieJbHa NJI0CKOCTH G MO YCJIOBHIO U TOXKe
npoxofut yepes Touky B. Tak kak uepes

o | B NpoXOZMT TONBKO OfHA MJOCKOCTb, Na-
pasJieJbHas MJIOCKOCTH o (110 TeopemeS 2),
ToPuy cosna;.la}oT U Ttax Kak a L v,
Toa L p. W

Puc. 82 . 3amevanue Hrak, yrobb mnoct-
POMTH NEPNEHAHKYJAAP K JaHHOH M/I0CKOC-

TH, HKOCTATOYMHO NPOBECTH €ro K IJIOCKOCTH, Hapa/iiebHOH AaHHOH.

Ha npakTuke, nanpumep, KOrja HYXKHO MOANEPETb MOTOJOK WM Ie-

PEKpBITHE, YOHPAOT cTON0 nepnemmxynﬂpﬂo noay H TeM CaMbiM

onycxalor NeprneHAxKy/aap Ha MOTOJIOK. :

3agaunx § 8
. OcHogubie 3adau -

‘8.1, JloKaxuTe, YTO OTPe3KH MapasJie/bHBIX NPAMbBIX, 3aK/IOYeH-

* Hble MeXJy MNapa/lIe/IbHBIMH MJOCKOCTAAMH, PaBHBL.

8.2, oy || &g By ll Bo, & N} Br =a, @y N By = b. [lokaxure, uro

" npaMble a ¥ b napasiebHbl. —

8.3. Jokaxure, 4To Napa/ieibHOCTh [JIOCKOCTeH paBHOCH/bHA

'napa.rme.nbuocm MEPNEHIHKYIAPOB K 3TUM NJIOCKOCTAM.

8.4, Kakoii BuI HMeloT ceuenusi Ky6a, NeprneHAHKYJsipHbE ero
avaroHaau? Kakoe M3 HuX uMeer HauOosbliyo njomaib? Uemy oHa
paBHa B Kybe c pebpom 1?

Pemenue Takue ceuenusi Mbl yxke 3HaeMm (3ajaua 3, § 7).
OpHo W3 HHUX — mJockocThio B;D;A. Bcee octanbubie 6y11yT eMy ma-
paaJiesibHeL (?).

Pas6epemcsa cxavaJsa ¢ opmoit 5THX ceueHHil. [nsa yro6erBa 6ynem
CYHTaTb, YTO MepeMEHHOe CeYeHHe ABHXKETCA mapaliieNbHo cebe mno
HanpapJeHHIo oT BepuiuHbl A, K Bepmnne C. [Tycrs Touka K; — TOuKa
nepeceuenuss auaroHann A,C ¢ niockocrsio BiD,A. Tlepecekas orpe-
30k A,K,; BHYTpH €ro, mepeMeHHoe ceuerne GyIeT TPEYrOJbHUKOM (?).
Cpasy e 3aMeTHM, YTO TPeyroJbHHK B ceyeHHH GYAeT moJydaTbcsl H
elle Ha OJHOM yYacTke JHATOHAJM — OT TOYKH K, — TOYKH [epece-
yeHua guaronansu A,C ¢ (BDC,) — go C. Ha yuactke K,K, ceuenne
MOXKHO JIEFKO HapHCOBaTh. JTa JIErKOCTh 0GECHeuHBaEeTCs TEOPEMOl O
TOM, YTO JBE MapaJJe/bHble MJOCKOCTH IiepeceKaroTcs TpeTbell mo
napanjenbHbiM npaMbeiM. M3 pucynka 83 BuaHO, 4TO Ha 3TOM yuacTke
ceueHHe fBJAETCS LIECTHYIOJbHHKOM.
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JIOGONLITHBI MOJAYUMJICH LIECTH- . ' - o L
yronbHUK! Y Hero Bce yriisi paBHBHI (?) _
W CTODOHEI, MAyLIHe Yepe3 OJHY, paB- S
HB MeXAy coboit (?). Mayuenue cBolicts
TAKOI0 IIEeCTHYFOJNLHHKA — IPEKPACHOe
yIpaykKHEHHE B T€OMETPHH.

Onuaxo BepHemcs K Hame#l 3a- A, | s
naye. CrepyioWuii BONPOC — O Hau- < o)
Oonblied nNJIOUAAM TAKOTO CEYeHHA. /' P~
Tlpexkne ueM micaTh Aas Hee Gopmyay 7/
H BBIYHC/IATb ee HauboJbliee 3Haye- < / )__ﬁ 5
HHe, [NONBITAEMCA TNpeAcKasaTh pe- W4 8
3yJbTarT. , ¥

IIpencrasbre ceGe, uro BBl pasras- - 4 D
JILIBAETE 3TO NEPEMEHHOE CEYEHHE B Ha-
npasJeHuu auaronann A,C, or A; k C. , oM .
Tlocae Toro KaKk oHo nmpofizeT TOUKy K, Puc. 83 -
OHO CTaHET, KaK MbI Y2Ke 3HaeM, LIecTH- ‘
yronbHuKoM. HeKotopoe BpeMms mnoecne mpoxoxieHus ToukH K; 3TOT
HIECTHYTOJbHUK GYAET paclIMpATRCS M Ml GyleM BHIETh, YTO €ro flo-
c/e[yIOlWHe HONOKEHNS coepKar npeAblgyiiie. 3Ha4UT, €ro moaib
OyZeT KaKoe-TO BpeMsl yBeuuuBarbesi. o Kakux xe nop?

Teneps npesnctaBbre cebe Broporo HabaogaTess, KOTOPhA CMOTPUT
B HanpaBJjeHuu Auaroxand CA; Ha nepeMeHHOe ceyeHue, ABHXKYLieecs
or C K A,. B culy cuMMeTpHH CHTYalMH OH Takxe GyIeT BHIETh ceye-
HHe, yBelHYHBalouleecs no mioulany. Koraa st Asa pacilHpsIOLIHXCs
CeYeHHs BCTPETSTCH, TOT/A H MONYUUTCA CeyeHue ¢ HaHGOJbLIEH IJO-
magbio. e ke npousoiiner arta Berpeua? M3 coobpakenuit cHMMer-
pHH 3aK/MoYaeM, YTO 3TO Npou3ofizer B cepeiune orpeska A,C.

A1y paccyXKJAEHUS MOACKa3aqu HaMm oTBeT. Tenepb MepeiieM K ero
o6ocHoBaHHi0. CuHTaTh MJIOIAAb ILUECTHYTOJbHHKA HPOH3BOJILHOM
¢opmet He npocto. [Tostomy crenaem Tak. Tpu CTOpOHEI 3TOrO CeYeHHd,
Jexamue B rpadsix ABCD, BB,C,C, CCiD;D, npoponxuM A0 rnepece-
yenust ¢ npamemu BC, CC,, CD B Toukax K, L, M COOTBETCTBEHHO.
(A noueMy B pesyJbrare nonyuurtcs tpeyronbuuk KLM?) Torna S —
NJoWajb WEeCTHYFOMIbHIKA MOMXKHO HaWTH KaK pasHocTh S; — nJoilia-

au TpeyroabHnka KLM n 3S,, rae S, — mioiaip Ma/aoro Tpeyrodb-
" HHKa B TIOCKOCTH ceyeHusi npH BepmnHax K, L, M. (A nouemy 3TH
TPH IJIOLaJy PaBHBI?)
O6o3nauum |C1L| = X,

Torza S, l/i C a2 (), S, V3 (1 + 2 ()

B, [

L/

ns =Y (o ot ).

Ha cBo#icTB nMoOMyYeHHOTO KBAaAPATHOIO TPEXuJeHa, YYHTBIBASA, UTO
0 < x << 1 (?), MOXKHO MONYYHTH OTBETH HA BCE BONPOCH K 3ajaue.
Mg1 3uaem, 4TO, KPOMe HIECTHYTOJIBHOTO CeYeHHs, BO3MOXKHO H Tpe-.
yroabHoe. J1o KoHlla 3afauy [AOBEIMTE CAMOCTOATENBHO,
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3adauu k nynkmam 8.1, 8.2

8.5. Ha cko/bko uacreft Moryt paséuTb NIPOCTPAHCTBO: a) JABE IJIO-
cKocTH; 6) TpH IJIOCKOCTH; B) ueThipe mJocKoctH? [lonwrTafitech uait-
TH HauboJibliee yuc/o dacTed pasbueHus B obuleM CIyYyae, KOTAa YUC/IO
NJIOCKOCTEH paBHO 7.

"~ 8.6. lokaxkurte, 4TO: a) mapaJjelbHbl IPOTHBONOJOMHEIE TPaHH-
-TIPSAMOYTOJIbHOrO Mapanjenenunesa; 6) napajiebHbl OCHOBAaHUS NPSi-
‘Mo#i npusMmbi. ([lBe miockue QUrypel HasplBaeM HapaJ/ifiebHBIMH, €CTH
"OHH JIeXKAT B NapaJie/IbHbIX IUIOCKOCTSIX.)

8.7. Ilycte ABCDA,B,C,D, — Ky6. Hapucyiite ero ceuenne mio-
~ CKocTbio LM npH TakoM DaclOJIOXKEHHH 3THX Todvek: a) K Jexur
BHYTPH pebpa A,D;, L nexur BHyTpu-pebpa A;B;, M nexur BHyTpH
pebpa AD; 6) K nexwur uyTpH pebpa A,B;, L Jexur BHYTpH pebpa
- A{Dy, M nexur BHyTpH pebpa CD; B) K nexuT BHyTpH pebpa A B,
- L nexut BuyTpu pebpa A,D,, M nexur BHyTpHu pebpa DD,; 1) K Je-
- XuT BHYTpU pebpa AB,, L nexur Bayrpu pedpa A.D;, M nexur.
" BHyTpH pebpa CCy; 1) K Jexur BHyTpH pebpa A B;, L Jexur BHyTpH

pebpa DD, M aexur BHyTpH pebpa BC.

8.8. Ilycts ABCD A;B,C,D; — xy6. Hapucyiite npamylo, npoxo-
Asuylo yepes cepenuny pe6pa C,D; u mepecekamomyio npsimbie AA4; u

. .BC: Kak BoYMCINTG AJAHHY OTpe3Ka 3TOH NpsAMOH, 3aK/JOYEHHOTO
© Mexnay npameiMH AA; u BC, ecin pe6po Ky6a H3BecTHO?

3ada4u Kk nynxkmy 8.3

8.9. a) Yepes Touxky BHYTPH TPaHM NPAMOYTOALHOTO NapaJjelne-

" MUNeAa NPOBEJNH IJIOCKOCTH, NapaJsJiesbHble APYruM ero rpansam. Ha

CKOJIbKO uacTe#l OHH pasbuiu napanjenenunef? OTBeTbTE Ha TOT XKe

BOMpOC, €CJIH TOYKa B3ATa BHYTPH NPAMOYIOJBHOTO napaJiesenure-

fa. 06) Pemnte aHalOTHYHYIO 3ajadyy npo ' Terpasip. B) OrBerbre

Ha aHaJOTHYHBIH BONpOC, €CJIM TaKHe IIOCKOCTH MPOBEJNH Yepes ce-
pelHHy Kaxzoro pebpa terpasipa.

8.10. Touka @ — LEHTP OCHOBAHHSl NPABHJBHOH MUPAMHUABL
PABC. 1) Hapucyiite ceueHHe NuPaMHAbl MJIOCKOCTBIO, MapaJifieb-
no#t (ABC) u npoxopsmed uepes: a) Touky K BHyTpu pebpa PB;
6) Touky L Buyrpu rpaun PAC; B) Touky M BuyTtpu orpeska PQ.
Kako#t no ¢opMe TpeyrosbHUK Noay4aeTcs B 3TUX ceueHusnx? 2) [lyers
yepe3 TOUKy N, Jexamyio BHYyTpH PQ, NnpoBeleHsl ABa CeueHMs:, na-
pasjiefibHEle ABYM GOKOBBHIM I'paHfM NHpamuinl. Jlokaxute, yro OHH
paBHpl. 3) Kak BriuHciuTh Aauny ofliero orpe3ka ABYX CeueHHH H3
NyHKTa 2, ecqu u3BecTHO 60KoBoe peGpo MHpaMuAB, YroJ NpH ee Bep-
wuye H |PN|?

8.11. Touka @ — UEHTP OCHOBAHHSI MNPABUJBHOH NHPAMUIL!
PABCD. a) Hapucyfite ee ceuenne nIoCKOCTbIO, napaasenbroii (ABC)
H NMPOXOZALIel yepe3 TOUKY BHYTPH oTpeska PQ. KaKofi yeTbipexyroib-
HHUK [OJVYUJIes B 9TOM ceueHUH? G) Uepea cepefiMHy BHICOTH MUPAMHAb]
NPOXOAAT JBa CeueHHs, NapaJJesbHble NPOTHBOMNONOXKHLIM GOKOBBHIM
TpanAM NMHpamufbl. Kak BHYHC/IHTB ATHHY MX OOLEro oTpeska, eciy
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u3BecTHH 60KOBOE pebpo M BEICOTA MHPAMUL? B) OtBersTe HA TOT K&
BOIIPOC, ecJH JBa CeYEHHS NMPOBeJEHbl Yepe3 cepeuHy BEICOTEI NHPaMHu-
Jibl NapassiebHO CcoCeHHM GOKOBHIM TIpaHAM.

8.12. B mnpaBu/ibHON 4YeTHIPEXYroJBHOH nHpaMiie €O CTOPOHOM
OCHOBaHHf d M YIVIOM IIDH BepILIHHE ¢ yepe3 LEHTP OCHOBAHHA NPoBe-
JIeHO ceueHHe, mapaJ/iienbHoe O60KOBo# rpaHu. Haliaure nepumerp u
nJIollanb 3TOro ceyenns. Mccnepyfite HX B 3aBUCHMOCTH OT H3MEHEHHS .

8.13. [laHa yeThipexyroJibHasi HHPaMHAa C BEITYKJAEIM OCHOBaHHEM.
JlokaxuTe, YTO B ee CEYEHHH MOXKHO HOJIYYHTb IapajiielorpaMM.

8.14. Tpy mapannenbHbE IIIOCKOCTH INepeceKaloTcss AByMA MNps-
MbIMH. JokaxuTe, 4TO QJHHB! NOJYYEHHEIX OTPE3KOB COCTABJSIOT NpO-
nopuuio. Chopmyaupyfite ¥ npoBepbTe 06paTHOE YTBEPKIEHHE.

3adauu k nyuxkmy 8.4

8.15. Ilyctb PABC — npaBH/bHBIH TeTpasfp, TOUKa Q — LEHTP
€ro OCHOBaHH{, TouKa K Jexur BHYTpu pebpa PB. Hapucyiite ero ce-
yeHHe MJIOCKOCThIO, NTPoXoAdallieil yepes Touky K U neplneHIUMKYJsipHO#:
a) (BC); 6)(PB); B) (PC); r) (PQ). Kakoe u3 3THX ceueHMH HMeer
66J1b1YI0 MJIOIIAAL (B 3aBUCUMOCTH OT ToJIoKeHHs Touku K Ha pebpe)?

8.16. Ilycts ABCDA,B,C,D; — npaMoyro/bHhiil napanjenenunes,
TouKa P — nenrtp cummerpun rpanu A;B,C,D,, touka O — cepefiuHa
auaroHann A,C. Hapucyiite ero ceuenne MJI0OCKOCTBIO: a) IPOXOAsIEH
yepe3 P u nepnennukyaspHoli (4,B,); 6) npoxoxsme# yepes P u nep-
neHguKyaspHoit (AD); B) npoxoxsie# uepes O u mepreHAVKYJspHON
(AA,). Kakoro BHIA 4YeTHIPeXyTOJbHUK- NMOJNY4YaeTcd B TaKOM ce-
YeHUH?

8.17. [au npasuibHeI Terpasap. [lepemenHas mJIOCKOCTb MepHeH-
JUKYJSpHA OTPEe3Ky, COeIHHAIOWEMY CePeAHHEl €ro NMpPOTHBONOJIOXKHBIX
pebep. a) [lokaxure, 4TO YeTHIPEXYTrOJbHHK, TMOJYYEHHBIHI B CEUCHHH
TeTpasipa TaKoil MIOCKOCTbIO, ABJAETCA NPAMOYTo/abHHKOM. 6) Moxer
Ji1 OH GbITh KBazpaToM? B) Bymer /M 370 BEIMOJIHATBCA AJ15 MPOU3BOJb-
HOH NpaBUJIBHOH TPeyroJbHOH NMHpaMuJpi? T) B KakHX rpaHHHax Ha-
XOHMTCSI IIOIAJb TAKOTO CEYEeHUs] B IPAaBHJIbHOM TETPasape ¢ peGpom.1?
1) Moxete /i BEl YCTAHOBUTD, B KAKHX I'PaHULAX HAXOAWTCH NEPHMETP
TaKoro ceyeHHs B NPABU/IbHOH TPEYToJbHOH MHpaMHAEe ¢ Pe6POM OCHO-
BaHHUA d; 1 GOKOBBIM pe6p0M dy?

8.18. B npaBH/JbHOH HeTHLIPEXYTONbHON NMUpaMHuie NPOBOJHTCA ce-
ueHUe, NepneHIUKyAfpHOe: a) AMAaTOHAJM OCHOBaHUA; 6) peGpy OCHO-
BaHHuf; B) GoKoBOoMy pebpy. Kakyio oo MoxeT uMerhb dopmy?- Moxere
JIM BBl YCTAHOBHTb, B KAKHX FpaHMLAX HaXOJATCS MIIOWALb U NepHMETp
TaKOro CeyeHHs, ecd Bce pebpa MHPaMHAbl PaBHH 1?

8.19. Ha ropnsomanbﬂoﬁ IVIOCKOCTH 3akpenyieH Kpok. K Hemy
C NOMOIBIO TPeX BEPeBOK HaJ0 INOABECHTb KOJIbLO TakK, 4TOORI ero
IJIOCKOCTh Taxxke Gpiia ropusoHTasbHol. Kak Bh 3TO c,ue.naere?



§ 9. NAPANNESNBHOCTb MPSIMOW- 1 NITOCKOCTU

" 9.4, KnaccuhmKraums B3aMMHOTO PacnonoXXeHHs nNpsMok
- M NAOCKOCTM =

Ecan npsamMmaa He JCXKUT B JaHHON MJOCKOCTH, TO OHA HMEET C HElo "

He GoJsiee ofiHOf oOIlell Touku (cornacHo akcuome 4). [Tosromy anst B3a- .
HEMHOTO PAclOJiOKEeHHS TPSMON W MJOCKOCTH MBICAHUMEI TPH CJaydas.

1. lpamas sexcum (codepycumcs) 8 naockocmu.

2. [pamas umeem ¢ nAOCKOCMbIO MOALKOG O0HY 06u4y/0 mouKy.
Torza roBopsT, YTO NpsiMasi MepeceKaeT IJIOCKOCTb.

3. [lpamas He umeem c nAOCKOCMbIO 0DWLX MOHEK.

Onpenenenue. Ecan npsMas ¥ IIOCKOCTb He HMEIOT OOHX

TOYEK, TO OHH Ha3biBAIOTCH NapajielbHLIMM. :

ToBopsT TakMe, YTO IJIOCKOCTb NapanjejbHa MHPSAMOH HAH YTO
npsaMas napajjenbHa IJOocKocTH. [N napanjenbHOCTH NpsSiMO a
M TJIOCKOCTH O IpMMeHsieTcs ofo3navenue 4 || o nau a | a.

CylecrBOBaHHe [PSAMBIX, Napa/jelbHHX I[IJIOCKOCTH, OYEBHIHO,
TaK Kak Jiiobas npAMas, Jexalias B OZHOH H3 ABYX napasJjie/ibHbIX [II0-
CKOCTel, He uMeeT C JApyrofl oflHuX TOUeX M noToMyefl napaJsienbHa -
(puc. 84). Tak uTo uepes 0AHY TOUKY, HE JIEKAIIYIO B JAHHOH [JIOCKOCTH,
IPOXOAMT MHOTO IPSIMBIX, MapaJsllenbHBIX 3TOH na0ocKoetd. Kak moka-
3LIBaET CACAYIOLAR JieMMa, BCe TAKHE NPAMBIE 3aNOJHSIOT NJI0CKOCTD,
napaJJesbHyl0 JaHHOH.

Jlemma 9.1 (0 nrockocmu naparseneii). Ipamoie, naparresvnoie
0anROU NAOCKOCTU u npoxodauwjue wepe3 OAHHYIO TOUKY, He AeH A~ -
Wy 6 3Toll nAOCKOCTU, COOEPHATCA 68 NAOCKOCTU, NAPAALEALHON .
dannoti, u 3ano0ARAIOT ee. v '

JoxasateabcTBo. [lycTh TouKa A He JIEXKHT B IJIOCKO-
CTH @, a MIocKocTb B npoxoaut uepes A u mapasnnenbha o. Torma sce
NpsiMble, KOTOPHIE JiexaT B U npoxofsaT uepes A, He WMEIOT € & 06~
KX TO4EK, T. €. NapaijefbHe o. Takpe npsiMbie 3aNOJNHAIOT BCIO
TJIOCKOCTD ﬁ Hpyrux npAMblX, OpoxoAsiuux yepes A ¥ mapassesip-

HBIX @, Her. [lefictBuTeNbHO, Ji06as
npsMasi, npoxoxsuas 4epes A H me-

" pecekaromas mIockKocth f3, mepecekaer
4 H IJI0cKoCcTh @ {no Jemme 8.2). M
aA 9.2. MNMpu3Hak napanneribHOCTH

NPAMOHA M NMNOCKOCTH

Teopewma 9.1 (npuswax napas-
-NeAbHOCHIL  RPAMOL U NAOCKOCTMU).
Ecau npamas napasisenvra HEKoro- .
poii npamoii, aexcaueii e Oannol
NAOCKOCTU, HO Cama He COOePHUTCA 8
Hell, To OHA naApasseabra 3Tol nao-
Puc. 84 cKocTu.
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"HogkasarteanbcTBoO. [lycTh npsiMas ‘@ napasjieNbHa mps-
Moli b, Jexalnel B JIOCKOCTH @, HO He JIEKHT B 3TOH maockocTd. Ecan
6bl @ mepeceKasa MJIOCKOCTb ¢, TO Mo Jemme 3.1 W napanienbHas eit
npsamas b jgosmxHa Gbl1a Gbi MepecekaTh mlockocth @, Ho b He nepece- -
KaeT o, Tak Kak b < a. Ilostomy a He nepecekaer a, 1. ¢. afja. W

3ameuanne. Teopemy 9.1 Jlerko f0KasaTh H He CCBHIIAACH HA
nemmy. Ecam b || @, To aTH mpsiMpie JieXat B OQHOH IJIOCKOCTH P H -
b = o (] B. M TaK KaKa He nepecekaercs ¢ b, T0 a He nepeceKaeTcs ¢ Q.

9.3. Bropoit npu3HaK nNapannenbHOCcTH NNOCKOCTeH

Teopema 9.1 nossonder Jerko JoKasaTh cJAelyioOWHE HacTo ymo- -

Tpeb/siouiics NpH3HAK NapasielbHOCTH MJOCKOCTEH.

Teopewma 9.2. Ecau dse nepecexaroujueca npamole, aexcaujue
8 00HOLl NAOCKOCTHU, COOTBETCTBEHHO NAPAANEALHBL G8YM NPAMbIM,
Aexcaumyum 8 Opyezoil NAOCKOCTU, TO 3TU NAOCKOCTU NAPAANEABLHDL.,

HokazarteabcTBo. [lycTh naHb Be MJIOCKOCTH o H f, B
ILIOCKOCTH @ JIEMXAT NpPsMble @ U b, a B IVIOCKOCTH P JiexKaT NpAMbIe aj
u by. Ilycre, Kpome Toro, a || a4, b }| by ¥ a; u by nepecekaiorcs B TOY-
ke O (puc. 85). I'lo Teopeme 9.1 npamMele a; u b, napaJienbHEl MJOCKO-
cru o. [lo nemme 9.1 npsaMele ;i by JexaT B IJIOCKOCTH, MapaJjienbHoH
MJIOCKOCTH @ W MPOXOAAulel yepes TOUKy 0. IlaockocTeio, MpoOXoAs-
medi yepes Touxy O, B KOTOpOH JIEXKAT MpAMEIE gy H by, sABJsieTCH nio-
ckoctb f. [Toatomy P || a. )

3anaun x § 9

Ocrosnbie 3a0auil

9.1, Jlokaxxute Takue NPH3HAKH NAPaaJeNbHOCTH NPsSMOHA W mjo-
CKOCTH (MPH YCJNOBHH, YTO MpPAMAs He JIEXKHT B 3To# mjockocTh). Ilps-
Mas W IJIOCKOCTb MapaJjieNbHbl, €CJHH: a) CYWEeCTBYeT IJIOCKOCTh,

napaJjJe/bHas lIaHHOﬁ npsiMO# M MJIOCKOCTH; 6) CyLIeCTBYeT npsiMas,

napasne/bHasn IaHHOH NPAMO# U IJIOCKOCTH; B) CYIIECTBYET npaMas, .
neprneHauKy/IspHas JaHHOK NPsSMOK M MJIOCKOCTH. -

9.2, TlpaMas a napaJjnejbHa IJIOC-
KOCTH o H JiexHT B njaockoctd . [lroc-
KOCTH o M ) mepecekaiorcs o npsamo# b.

Hokaxure, 4To NpsiMble @ H b mapaJ- g , a
JIeJIbHBI. by
EciH  HCTOJb30BATH TOHSITHE Ma- A

pasJjesbHOM MPOCKIHH, TO HOCJE 3TOH

3alauy MOXHO ChOpMYJHPOBATH TaKoe

yteepxkaenne: «[Ipamas napaanenbHa o b
HJIOCKOCTH TOT/AA H TOJIbKO TOTAd, KOrja

OHa NapaJjnieNbHa CBoell NMPOEKUHH Ha

3Ty MJIOCKOCTbY (NP YC/JIOBHH, 4TO OHa \.4,_/ «
He JIEXHT B 3TOH nJocKocTH). IlpoBeps- o
-T€ €ro CcrpapelJIuBOCTD. , . Puc. 8
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9.3. Ilyctb a || b, all @, b HMeeT ¢ WJIOCKOCTBIO ¢ OBILYK TOYKY.
Jogaxure, 4To npsamas b JeKHT B IAOCKOCTH a.

9.4. Ilrockoctn @ u P nepecekalores mo npsiMoft b. [psimas a na-
paJjsienibHa KaxAOH M3 3THX IIockocref. Jlokaxkute, 4yTO oHa mapas-
JleJibHa npamoii b. - .

\ 9.5. Jlse mpsaMbie nepeceKaiotcsl, ¥ Kakjaas H3 HHX TapaJjelbHa
IUVIOCKOCTH o. JIOKa)KHuTe, 4TO IJIOCKOCTb, B KOTOPOM OHM JeXKar, Na-
paJjsienbua TJIOCKOCTH . Byner s 310 BEpHO, €C/M JaHHbE MpsiMbie
6yRyT napaJiiefbHBl MEXLY COBOM?

9.6. [lannl zBe cKpemuBawouiHecs npsiMbie. JlOKaxKuTe, 4TO OHH
JIEXKaT B €[MHCTBEHHOH Mape napaJljieIbHBIX MEXAY CO60# MI0CKOCTEH.

9.7. B npasusbaom Terpasape PABC c peGpom 2 yepes Touky K —
cepeauny pe6pa PA npoBoauTtcs ceueHue, napaJuenbHoe (BC). B ka-
KHX TPaHMIaX HaXOAATCA €ro IJomaib H NMepHMeTp?

Pemen e Msl NPUBOAMM pelEHHE 3TOH HECJOXKHOH 3ajauH,
160 B Hell eCTb HEKOTOPBIE «TOHKOCTHY.

IMpexne Bcero, kKakoBa opma ceuenus? Jjst Toro 4To6H ycTaHO-
BHTb 3TO, MOJIE3HO (HO He 00si3aTe/IbHO) MpPeJCTaBUTh cefe HeKyio nepe-
MEHHYIO IJIOCKOCTh, Y/IOBJETBOPSIOILYIO YCJIOBHMIO 3ajiauyd. B Haluem
cayyae TaKoOH IJIOCKOCTbIO SIBJASIETCS, HANPUMep, MJIOCKOCTb, NIPOXO-
Aswas vepes npsimyio (KL) || (BC) (puc. 86). IlpeacraBum cebe, 4TO
Takasl IIOCKOCTb Bpaiaercst BOKpyr (KL). UTo ke Mbl YBHAUM B ceue-
HHH TeTpasjpa TaKoH MJIOCKOCTBIO? . ‘

Mer yBHIEM TPeYroJIbHHK ¢ BepuIMHON B Touke K, OfHA M3 CTOPOH
kotoporo napansienpHa (BC) (?). Takas cropoHa MOXET JjexaTh B
rpanu ABC u B rpaun PBC. Ilpu Gosiee BHHMaTe/bHOM B3T/sAe OGHA-

PYXKHBaeTcs, YTo TPEYroJbHHK STOT paBHOGEApeHHbII H Toyka K —

" ero BepumHa (?).

Tpeyronbank KBC mast Gosbluell o6IIHOCTH TaKke GyleM CYUTaTh
OIHHM H3 BO3MOXKHHIX CeYeHHH. 3Ta OroBopKa HeoGXOAuMa, TaK Kak
No ONpejiesIeHNIo NpsiMas, Jexauas B IJIOCKOCTH, He ABJseTcs eil ma-
paJnenbrol. A y Hac npsMas BC Jexur B miockoctu KBC. 2ty oro-
BOPKY (a TaKxe ell aHaJOTHYHYIO AJs MEPEMEHHOM IIOCKOCTH, MapaJ-
JIEJIbHOM HEKOTOPOH NJIOCKOCTH) IPHMEM Ha BCe 331auH MoJ0GHOro posa.

Kpome Toro, Henb3s 3abriBath O
nnockoctd PKL. Ceuenue Terpasfipa
3TOH NJI0CKOCTBIO — OTpPe30K PA.

"~ Hrak, ceuenue Terpasgpa B 3TOH
3ajaye — paBHOGeApPEHHBIH TpPEYroJib-
HHK WJIH OTpPe3cK. MOXHO JOTOBOPHTD-
cfl 1Js HEKOTOpoH OOWIHOCTH pesy.ib-
TaTOB, YTO NJIOWIAfb OTpe3Ka NpUHH-
maerca pasuoit 0. (C nepumerpom
oTpe3Ka Jieslo OOCTOHT CJIOXKHEE, HO
COJZIePKATENBHO 3TO YK€ HHYEro He Jo-
6aBJsieT.) ~

PasbepeMcss Temepb ¢ ILIOIIAbIO
Puc. 86 : TpeyrosibHoro ceuenus. Ilycre MN —

78



nepeMeHHoe ocHoBanue ceyennss, KO — nepeMeHHas €ro BLICOTA.
(3necy Hajgo 06bsfcuuTb, noueMy TouyKa O HaXOIMTCA HA OTpesKe
AT, rne touka T — cepenuna pe6pa BC.) Jlerko pokasarb, 4To Hau- -
Goabwee sHayenue | MN| paeno | BC|, a nan6oabiuee sHaueHue | KO|
pasuo | KT| (?). Toraa nan6onbliee 3naueHHe MJIOMAAH CEYEHHA PaBHO
nuoua i Tpeyroabuuka KBC (?).

HauMenbiero 3HayeHus NJOMAAb TPEYroAbHOrO CEYeHHS] He JO-
cruraer, u6o ocHoBanue | MN|, a 3HauuT, H MJIOWAAb TPEYFOJbHHKA
KMN (npu orpaHuyeHHOCTH BEICOTHI K O) MOXKHO CAe/NaTh CKOJIb YFOJHO
M3 JIBIMH.

[Nepeilizem K nepumetrpy cedenusi. OH .paBeH 2 IKM | + IMN|.
HauGonbuee 3nauenue |MN| pasuo |BC|, a HauGoJsiblliee 3HaueHHE
|KM| paBro |KC| (?). IlostromMy Haubonblee 3HayeHne rnepuMerpa ce-
yeHHsl — nepHMETp TpeyronbHuka KBC. Beigucinte ero.

Haunmenbinee 3Hauenvie nepumerpa cpasy ONPEAENHTb TPYAHO (7).
Be3 BHIKNafoK TYT He oboittuchk. [lycts |AM| = x. Torna |MN| =x,
IKM| =V —x+ 1, anepumerp — 2V &2 —x + 1 +x (0 <x <
<2 ).

C ucrosnb3oBaHHeM HpOH3B0,ZlHOPI [OJyYaeM,. YTO HaHMeHbIllee 3Ha-
yeHHe JaHHOH (QYHKuuH Ha npomexytke [0, 2] Jdocturaercs B TOYKE
x = 0. (Pasymeercs, BaM HYXHO CaMOCTOATEJBHO NPoAeNaTh BCE He- -
00XOAUMBIE BBHIKJAJKH.)

Ho npu x = 0 TpeyronbHoe ceyeHHe epecTaeT CyIECTBOBAaTh, OHO,
KaK TFOBOPSIT, BHIPOXKAaeTcsl B orpe3oK PA (MMEHHO HO3ITOMY MBI CUH-
Taem, 4ro x >0, a He x > 0). A 1ja Hac NPeACTaBJSIOT HHTEpeC,
MOBTOPSieM, HMEHHO TPEYroJIbHBIE CeueHHs. 3HAYHT, HaM HPHXOLHTCA
CUUTaTh, YTO MEPHUMETP CeUeHHs HaHMeHbIUEro 3HaYeHHs He JOCTHraer.

Hrak, oTBET: IJIOMA/bL TPEYTOJIBHOTO CEUEHHs JIEXHT B IPaHHUAX

o1 0 110 V3, ne Bratouan 0; TepHMeTP TPEYroJAbHOIO CCYCHHS JIEKHT B
rpanuuax ot 2 1o 2 + 2 V'3, ue Bx/iouan 2.

3aaattu K nynxkmam 9.1, 9.2
A

9.8. 1) Ilocrpoiite nmaockocTb, napalenbHYIO HaHHOH mpsiMoll H
APOXOJAILYIO Yepe3: a) HaHHYIO TOuKy; 6) APYILy0 HaHHYIO NPSMYIO.
2) IMocTpotiTe MIOCKOCTD, Napa/JIe]bHYIO IBYM JaHHBIM NPAMBIM H [IpO-
XOAALLY0 Yepe3 JaHHYIO TOYKY.

9.9. Tlocrpoiite NPAMYIO, KOTOpas: a) JIeXKHT B na}mon IJIOCKOCTH
H napaninesibHa JaHHO# NpsiMol; 6) napanjenbHa NaHHOH IJIOCKOCTH H
nepeceKaer JBe NaHHEIE OpSMBIE; B) napamle.nbna KaXJIOH M3 JBYX
JIAHHBIX NJOCKOCTeH,

9.10. a L b, b L a, al|l o W3 xarux ABYX yTBepKIeHHH cieayer
Tperbe?

9.11. alla, b||B, allb, || B. U3 karux Tpex yTBepxaeHHi Cle-
,nyeT -xeTBepToep
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9.12, Ilycte ABCD A B,C,D; — xy6. Touka K; — cepepuHa pe6-
pa AB, touka K, — cepenuna pebpa AA;, Touka K, — cepenuHa
peGpa AIBI, Toyka K, — cepeanna pe6pa CCj, Touka Ky — cepenuua
- pebpa CD. Kak pacnonoxeHB MexXAy co60i Takhe NpsiMbie ¥ IJIOCKO-

cru: a) KoKy u KKKy, 6) KK, u ABD; B) B,K, u KKKy
r) BD u KKKy 1) BiKy u K,K,D?

9.13. B npaBuawHoM Terpasgpe PABC Toyka Q — ueHTp rpaHM
~ ABC. Hapucyfite ceuenns TeTpasfpa, Npoxofsillve yepe3 Q u mapaJ-

.JleJIbHbIE OiHOMY ero peSpy. Kakoit onu moryt GuTh dopme? OTBeTbTE
_Ha TOT 2Ke BOMPOC, eC/H 4epe3 Q MPOBOXUTH CEYEHHs, NapaJiiie/bHble
' IByM ero_pe6pam, TpeMm ero peGpam.

9.14. B npaBusbHOH veThlpexyrosbHoi nupamuie PABCD Touka
Q — UeHTp OCHOBaHUS. YCTaHOBUTe (OPMY CeUeHHS NMHpaMHILL MJIO-
" CKOCTBIO, TMpoXopsmed uyepes: a) Q mapannenpuo (AD); 6) Q napan-
aenasHo (PA); B) (CD) napaaaensho (AB); r) Touku K u L — cepenu-
Hbl pebGep BC u CD napasnnenbHO (BD) 1) (KL) unapannensho (BD)
u (AP). -

9.15. B npaBuabHoft mpusme ABCA,B,C; Touka K — cepeinHa
pe6pa BB;. 1) Hapucyiite ceuenne npusmbl NJIOCKOCTBIO, IPOXOMs-
welt yepes K u napasuenbHolt (AC). Kakoe u3 HuUX: a) napal/iesbHO
(B1C); 6) mapannenbHo  (A;B); B) umeer HaHGOIbILIYIO IVIOWANb;
r) HMeeT HaHMeHby0 mIomaaw? 2) Hapucyfite ceuenne npusmsl. mio-

" CKOCTbIO, mpoxojsiefi yepes K u napannenbnoii (A,C). Kakyio ono
MOXeET MMeThb (opmy?

9.16. Touka A JeXHuT B MJIOCKOCTH o, 0Tpe3oK BC eii napanenex.
- U3 touek B u C npoBesH NepneHAMKYJSIPH K IJIOCKOCTH o — BB; U
~ CC,, npuuem A wue nexur Ha (B,C;). a) Ilyctb Tpeyrosipuuk ABC

. ‘paBHoGenpenHuuii. JloKaxurte, uro TpeyroapHHK AB,C; ToXe paBHO-
Genpennnit. 6) Ilycte Tpeyronbuuk ABC paBHocToponuuii. lokaxwu-
Te, uTO TpeyroibHUK AB;C; TaKOBLIM He siBasercs. B) [lycrb Tpeyrodn- -

mux ABC npsivoyroasrsiit (A = 90°). JloKaxuTe, YTO TPEYTOJbHHK
- AB,C; TaKoBHIM He siBJIsieTcsl. DyneT Jin 3To BepHO, ecJH npsiMoi yron
~ OyZer B Ipyro# BepiuvHe TpeyroibHuka ABC? :

B

9.17. Cropona AD uetnipexyronbuuka ABCD nexur B IJIOCKO-
ctu o. Y3 Touek B u C npoBeleHH! nepneHAukyasapel BB, u CC, Ha
naockocthb o, Touku A u D e nexar Ha (B,C;). Byzaer /1 yeThlpexyroJn-
uuk AB;C,D ueThipeXyToJbHUKOM TOro Xe BUAga, uro u ABCD, ecnu
yeThipexyronbuuk ABCD: a) napaasenorpamm; 6) pom6; B) mpsmo-
YyroJibHHK; T) KBajpar; 1) Tpaneuus?

9.18. Jlauel TpH npsMbie. Beerna Jim cyllecTBYeT mIOCKOCTb, KO-
TOpasi He HMeEeT C HUMH OOGLIHX TOYEK?

9.19. Ilycts ABCA,B,C; — npaBujbHas 1pH3Ma, Todka K —
cepennna pe6pa AC. Hapucyiire Touky L ua pebpe B,C,, Takyio, uto
. (KL) || (AA;B,). Kak BHYHMCIHTb AJAHHY oTpeska KL, eciu pebpa

' MpU3MBbl M3BECTHHI?
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9.20. Ha 1pyx AuaroHansix CMEXHHIX rpaHedi Kyfa, JexaluxX Ha
CKpEIMBAIOWHUXCA NPAMEIX, Hahaure Takue npe Toukw K u L, uro
(KL) napannenpua rpadd Ky6a. B Kakux rpaHuuax JEXHT AJHHA OT-
peska KL B xy6e ¢ pebpom 1?

9.21. Ilnockoctn @ u P mepecekaiorcst 1o npsAmod p. a L o, b L
L B,ally, bl y. Hokaxure, uro p L v. ’

9.22. O6bsicHHTe, TTOYeMy KO3Jb, Ha KOTOPHIX NUJAT GpeBHa, obe-
CMeYHBalOT TOPH30HTAJIbHOE MoJoKeHHe GpeBHa. IlocMoTpuTe Ha X037
U Ha nepekNaJuHy B (QU3KyIbTYypHOM 3ase. OHH DapaJ/iesbHEL HONY.
W3 uero sto ciepyer?

_ 3adauu x nynxkmy 9.3 o
\‘l, A N
9.23. JlokaxuTe, UTO: a). MPOTHBOMOJIOXKHBIE TPaHU MapaJle-
Nemunesa napasjienbHbl; 6) OCHOBaHHS Npu3Mbl mapaJsjenbHel. (Tou-
Hee, JieXaT B napa/yeNbHBIX IJIOCKOCTHAX.)

9.24. Touku A, B, C siexar B IVIOCKOCTH ¢ H He JieaT Ha OJHO#H
npsamoii. M3 HEX B OJHY CTOPOHY OT IJIOCKOCTH ¢/ IPOBEJIH TPH Mapadf-
NeJbHBIX H paBHBIX oTpeska: AA,, BB;, CC,. Hoxaxkure, uto (4,B,C,)||
Il (ABC).

9.25. M3 Toukn A npoBoAsTCA K IJIOCKOCTH & BCEBO3MOXKHBIE Ha-
KJIOHHBIE: 3) paBHOH IuHb, 6) MPOM3BOJMbHOK AMHHBEIL. Kakyio ¢ury-
py 006pa3yloT cepeliMHbl 3THX HAaKJIOHHBIX?

9.26. Kakue cevenus napaJiesenunena, mpoxoislilue Yepe3 ero
TPH. BEPUIHHBI, NapaJljiebHbl MEXKAY CO6OH?

9.27. JiBe CTOPOHH TpEYroviIbHHKa napamenbum TIJIOCKOCTH o,

Hoxaxure, 9YTO H TPETbsl €ro CTOPOHa napanjenbHa IIOCKOCTH o
O6o61uTe 3T0 yTBEPKIAEHHE.

b

9.28. Ilnockoctn o U B nepecekatorcs no npsiMofi p. Us Touex A
¥ B npoBojdaTcA -NepNeHAMKYJsiphl Ha Ajgockoerh o AA; u BB, —
H TIepneHJUKYyJIsAps Ha miaockoetb f: AA, u BB,. 1) Jokaxure, uro:
a) (AA,A,) || (BB4B,); 6) 3TH MJIOCKOCTH MepeceKaloT KaK IIOCKOCTh
o, TaK H IOCKOCTDb B [0 mapaJenbabM npsmeiM. 2) HUccneayiire noso-
xkenue (AB) no oTHOLIEHHIO K & M P, 110 OTHOWICHHIO K p. 3) MOryT au
npsmeie A,B; u A,B, GbITh mapaJiesbHBIMH?

9.29. Ilana rpeyroibHasd npaBmJbHas nNHpamuia. Hapucyiite nsa
ee napa/yie/bHbIX CEUCHHs, NPOXOISIHe Yepe3: a) CPENHIO JIHHHIO
'OCHOBAHHSl M CDEJHIOI0 JHHHIO OGOKOBOH TpaHH; 6) CPENHIO JHHHIO
OCHOBaHHS U MelHaHy OOKOBOH rpaHH; B) MeJHaHE! AIBYX GOKOBHIX I'pa-
Heil; T) BBICOTY M CDEJHION JIHHHIO-GOKOBOH IpaHH; JX) BHICOTY H MeIH-
- aHy GOKOBOH TpaHH. . -

(Kaxawiit pa3s BriGMparoTcs JBa 0Tpe3Ka Jexalnye Ha cxpeumaaxo—
IMXCA NPAMBIX.)

9.30. [lycrs ABCDA,B,C,D, — ry6. Hapucyiite ga ero ceye-
‘HHAl, napajJiesibHble MexAy coboit u mpoxopsiuue uepes: a) (AC) u
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(BiDy); 6) (AC) u (CiD); B) (AC) u (B\Dy); 1) (AC) u (KL), rze K n-
L — cepenunnl pebep A,B; u CD; n) (AC) u (0,0,); e O, u Oy —
uentpsl rpauet AA,B\B n A,B,C,D,.

§ 10. MEPNEHAUKYNAPHOCTb I"U'IOCKOCTEVi

10.1. OnpepeneHxe 4 CBOMCTBA B3aHMHO
nepneHAMKYNsPHbLIX NNOCKOCTEH
flcHoe mpeicTaB/eHHe O B3aHMHO IepPIEHAUKYJSIPHBIX MJIOCKOCTSX
JAI0T CTeHBl, 110J1, TOTOJOK KOMHATHI: BePTHKAJIbHbIE NJIOCKHE CTEHHI Tep-
NeHAHKYJAPHBl TOPH3OHTAJNBHOMY MOJY, a TakKxke mnotoiky. Korza
TpeGyeTcs NpPOBEPUTH, BEPTUKAJIBHO JIH YCTAHOBJIEHA IVIOCKAsl IIOBEPX-
HOcTh (cTeHa, 3a60p M T. I1.), TO 3TC AeJaeTcs C HOMOUIbIO OTBeca —
BEPEBKH C PY30M: OTBeC BCerja Hampab/ieH BeprHKaJbHo. CTeHa CTOUT
BePTHKAJNBHO, €C/i B JI00OM ee MecTe OTBEC, pachoJsarasch BAOJb Hee,
HE OTKJIOHSIETCH.

Ha camom zese 151 npoBepKu BEPTHKA/IbHOCTH JIOCKOH noraepxao-
CTH HeT HaJoGHOCTH ONycKaTh OTBeC B KaxkAoi#l ee Touke. BoJee Toro,
JOCTaTOYHO 3TO NpOJeNaaTh JHIIb B ONHOH TOYKe: eciM B Hell oTBec HE
OTKJIOHSIETCAl OT NOBEPXHOCTH, TO H BCA OHA CTOHUT BEPTHKAJbHO.

HTak, MBI OTMETHJIH JBa peaJbHHIX (aKTa: BO-NIEPBLIX, €CJAH CTEHA
CTOHT BepPTHKAJbHO, TO B JIOOOM ee MeCTe OTBeC MIET BAOJb Hee, He
OTKJIOHAAIC; BO-BTOPHIX, €CJH OTBEC, ONYIIEHHLIH U3 OJHOH TOYKH CTe-
HbI, HJET BePTHKaJ1bHO BJIOJIb CTEHBI, TO 1 BCSI CTE€HA CTOMT BEPTHKAJIBHO.

[epBrIill H3 HHX NPHBOAUT HAC K ONpele/ieHHIO B3aHMHO HepleHu-
KYJISIpPHBIX TJIOCKOCTeH, a BTOpO# — K NPU3HAKY MepreHAnKYJ/IHPHOCTH
MJIOCKOCTEH. ,

Onpenenex e J[iBe MIOCKOCTH Ha3blBAIOTCS B3aHMHO mep-
NEHAUKYJISIDHBIMH, €CJM B KAKJIOA M3 HMX uepe3 M00YI0 TOUKY MPOXO-
JHT npsiMasi, nepreHAKKyIApHasl APYToil MIOCKOCTH.

Jpyrumu cioBaMH, 08e NAGCKOCMU 63AUMHO NepneHOUKYAADHYE, eCAl
KaxcOas U3 Hux nokpeima nepnenduxyaapamu K Opyeotl naockocmu
(puc. 87).

EcAH MJOCKOCTH O H { B3aHMHO NEPHEHAMKYJASPHB, TO NHINYT

‘ol PBum Pl a.

Uz onpene/ieHus B3aMMHO IIEPHEHAHKYJIADHBIX IJIOCKOCTeH Hemno-

- CPEACTBECHHO BBLITEKAIOT JABa IPOCTHIX CBOACTBA TAKHX MJIOCKOCTEH.

CeofictBo |. Ilpamas, umeronjan oGuyyio To4Ky ¢ OOHOLU u3

08yx nepnenduxysapuolx naockocred u nepnenOuKyaipuas opy-

200l NAOCKOCTU, AEXHCUT 8 nepsoli u3 Hux.
JlefiCTBHTENMBHO, NYCTh IOCKOCTH ¢ ¥ f§ B3aHMHO NepreHAHKY IS PHBI,

- npaMas a L. P u a umeer ¢ a obmyio Touky A (puc. 88). Tak xak o _L

L B, 10 yepes TouKy A B NMJIOCKOCTH Q. NPOXOJUT HEKOTOpas Npsmasd,

‘IepHeHANKyAsipHas miockoctd f. [lockosbKy B mpocTpaHCTBe yepe3

Ka)K,Ily}O TOUYKY INPOXOIHT JIMIIb OHA MpsiMas, nepnemmxynﬂpﬂaﬂ AaH-
HOH IIVIOCKOCTH, TO 3TO U €CTb npsamMmas a, T. €.aC .
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- _
Puc. 87 . ’ Puc. 88

"CBoiictBo 2. Hpamas, remauwas 6 oduoi us déyx 63AUMHO
nepnenduKyAApHOLX NAoCKoCTed u nepneHduxyiaphas ux obued
npamod, nepnenduxyaapua Apyzoll naocKocru. '

HeiictBUTENIbHO, NYCTh B3aHMHO HEPNEHANUKYJSPHBIE MJIOCKOCTH
o 1 f nepecekalorcs N0 NpsIMO¥ ¢ M B IIOCKOCTH o TIPOBEJeHa NpsMasi a,
neprneHanKyasipHas npsimoii ¢ (prc. 88). Bosbmem mo6yio Touky A € a.
Tak kak a L §, T0 uepe3 Touky A B IJIOCKOCTH O MPOXOJHUT NpsAMas
b L P. Ora mpamas b nepecekaer ¢ B HeKoropo# Touke. Ilockonbky
b LBucc P, 10b L c. Urak, uepes 704Ky A B INIOCKOCTH 0. MpO-
XOJAT ApsIMble b U a, NepNeHAUKYAspHLE NpsiMol c. B cuny eanHCTBEH-
HOCTH TakKo#l npsMoit a W b coBmajaror. Tak kak & L f, To a_L B.

Mer nokasanu elle OJHH NPH3HAK IEPHEHJAMKYJIAPHOCTH MPAMOH
H TJIOCKOCTH.

10.2. Mpu3Haku nepneRAMKYNAPHOCTH MNOCKOCTEH

Teopewma 10.1 (nepsoui npusnax nepneHOUKYAAPHOCMU NAOCKO-
cmed). Ecau 8 naockocru ectv xorv 00Ha npamas, nepnenduxyaap-
Has 0pyzoli nAOCKOCTU, TO 3TU NAOCKO-

- CTU B83QUMHO NepnenouUKyAspHbL.

Hokasarteabcrso. Ilycts mioc-
KOCTb 0L COJEPKMUT NMpPAMYIO @, NeprneHiu-
KyJasipayro njiockoctd B (puc. 89). Bo3sp-
MeM o6y Touky A € o BHe npsAMOl @
H TMpoBeleM uepes Hee npsmyio a’||a. Tak
Kak a l. Pua lla, 1o o’ L P (no cren-
"CTBHIO M3 TeopeMbl 7.3). 3HAUHT, MJOC- -
KOCTb @ MOKPHITa NEPNEHAHKYJAApPaMH K
mJI0CKOCTH P. b | {_/

[Ty

[Tokaxem Tenepnb, 4To M MJOCKOCTb

MOKpPHITa NePNEHAHKYJAAPaMH K IJIOCKOC-

o

™™ o. BosbmeM oGy Touky B €B u ' o
. , ! N
pOBEieM 4Yepes Hee B IUIOCKOCTH P mps

‘MYI0 b, NepIEHAUKYSPHYIO NPAMOH ¢, 1O v Puc. 89

a3 o -



KOTOpOH IiepeceKaloTest NJOCKOCTH o u f.
Kak [okasaHo, uYepe3 TOYKY IlepeceyeHuss =~
npsAMbiX b u ¢ — Touky C — B IJIOCKOCTH O
npoxogut npsivas d 1 p. Tak xak d LB
nbefp, to dLl b Iockonbky bt ¢ u -
b L d, To npsivas b nepneHAHKyAApHA TJOC- -
KOCTH o, B KoTopo# nexar ¢ u d. Hrak, ue-

e

il

=== ) -
_ SN Sl pes mo6yio Touky B € f§ nmpoxoauT B miockKoc-
§ T2 E Sy t tH P npsimas b L o, T. €. M IJIOCKOCTb P
A N e e
ST EIIT L RS [OKpHITA NEPNeHAUKYJ/spaMH K MJOCKOCTH Ct.

CrenoBartesibHO, MJOCKOCTH O 4 [} B3aHMHO
nepneAuKyaspas. W , -
 JlaHHpHl NpU3HAK HMEET NpOCToil [pak-
THYECKHH CMBIC/: 06 3TOM YyxkKe TOBOPHJIOCH
B npeipnyilem nyHkre. Ilpusenem eme mpu-
Mep: IJIOCKOCTb JBEPH, HABEUIEHHOH Ha mep-
NeHAUKYJIAPHLIA 1Oy KOCHK, NEPIeHJUKY-
JIsIpHA TIJIOCKOCTH 11012 IPH BCeX MOJIOXKEHHAX
meepu (puc. 90). pyro# npumep: pabGouui,
[NOAHMMAIOLIHUH JOMOM HJAH APYTHM pbYAroMm -
KaKyo-HUOyIb NAUTY U cTaBsuii ee Ha peb-
PO, MOJHHMAET phYar Ao Te€X IM0p, NOKa OH
Puc. 91 He BCTaHET MEPHEHAUKY/SPHO 3eM/Te HJH 1O
o Jy, TJe Jexasna miura (puc. 91).
Ha ocHoBanuu nepBoro mpusHaka JieKO JIOKa3aTh CYILIECTBOBaHHUE
B3aMMHO NEPNEHANKYJIAPHBIX NJIOCKOCTEH, NOCTPOUB TaKHe MJIOCKOCTH.
Jaa s1oro mpoBeneM K IMIOCKOCTH NEPNEHIAHKYJAADHYIO €H npsaMyio
(uepes mobyio Touky). Jlrobas maIocKocTb, IPOXOAANLIAS Yepe3 3Ty Ipsi-
Mylo, GyJleT meprneHQUKyJapHa nepBoit maockocty (no teopeme 10.1).
Teopema 10.2 (emopoii npusnax nepneHOUKYASPHOCIIU NAOCKO
cmeil). [lee nepecexarougiecs nAOCKOCTU 683AUMHO NepneHouKyasp-:
HblL, eCAll OHU CO0epicaAT 63QUMHO nepneHOUKyAspHble npamole,
nepnenduryasproie ux o6ujeli npamoti.
3Ty TeopeMy JIOKaXKHTE CAMOCTOSITEJBHO. _
HmoctpupoBarb 3TOT Npu3HAaK NMepHeHAWKYJ/SPHOCTH ABYX KJIO-
©  CcKOCTeH MOXKHO, HaIlpHMep,’ TaK: PacKpoiite Jexallyl0 Ha CToJe
: KHHTY Tak, uytobpl Ogauxkadmije K Bam Kpas
OGJIOKKH CTald MepneHJMKYJsSpHH JAPYT
Ipyry, TOTJa BepXHAS KpBILIKA [epen-
Jeta CTaHeT IepHeHAUKY/sPHA HHXKHEH
" (puc. 92).

Hononunenne x § 10. JiBe mnepe-
ceKawuidecs MJIOCKOCTH, MNepPNeHIHKYasp-
Hble TpPeTbeidl NJIOCKOCTH

Crepyiolyto TeopeMy MOXKHO paccMaTpH-
BaThb KaK €llle OJHH MPH3HAK MNEepPHEeHAHKY-
JIAPHOCTH MPAMOH H ILJIOCKOCTH.

84




Teopema 10.3. Ecau dee naockocry,
nepnenduKyasaproie TpPETbel  NAOCKOCTU,
nepecexaiorcs, ToO NnpaAmMas uUx nepecewe-
HUA nepnenduxyaspna Tpervell nA0OCKOCTU.

HoxasateasctTBo. Ilycte IBe
JIOCKOCTH @& H [}, mepecekarouyecs 1Mo nps-
MOH ¢, MEpPUeHIHKYJSAPHBEI I[UIOCKOCTH ¥
(puc. 93). Torma uepes mobyw TOUKY mps-
MOil ¢ IpOBeJIeM NPAMYIO, HePIIEHIHKYMSPHYIO
minockoctH y. Corsacno cBofictey 1 aTa nps-
Masi JIeXHT H B IJIOCKOCTH o, H B IUIOC-
KocTu P, T. e. coBmajaer ¢ mpsimol ¢. Mrak,
cly. R

Puc. 93

3agaun k § 10

OcnosHote 3ada4u

10.1. TlnockocTh M He Jexallas B Hell npsamas NeprneHIHKYJIs PHEL
oniHON W TOH Ke MIocKocTH. JloKaxKHuTe, UTO 3TH NpsiMasi # MJIOCKOCTh
napaJsJie/ibHb. '

(dTo ewle OFMH NPH3HAK NApaJ//e/bHOCTH NPSMOH H NJIOCKOCTH.)

10.2. JlokaxkHTe TaKue NPH3HAKM NEepHeHAHKYJNIPHOCTH ABYX ILIO-
CKocTeHi: a) ec/H IJIOCKOCTh mapaJJefbHa NEpNeHANKYAApY K Apyrof
IJIOCKOCTH, TO OHa NepNeHAMKYJ/spHA 3TOH IIOCKOCTH; 6) eclH ImJo-
CKOCTh [EepNEHAHKYNAPHA ONHOM M3 NapajljiesIbHBIX MJIOCKOCTEH, TO
OHA NepneHjUKyJaspHa H Apyrofi.

10.3. JlBe nIoCKOCTH B3aMMHO NepneHanKyaapHbl. M3 oxnolt Toukn
NPOBE/H NepHeHAUKYJASPH K 9THM TIIocKocTaM. JloKaxuTe, 4TO U OHH
B3aMMHO rnepneHJukyasapubl. Chopmyaupyiite 1 nposepbre 00paTHOE
YTBEpKICHHE.

10.4. Yepes cepenvHbl CTOPOH TpPEYroJbHHKA NMPOBENEHH INAOCKO-
CTH, TEPNeHJUKYAapHBle STUM cTOpoHaM. JloKaxuTe, yTo oflias mnps-
Masi 3THX IJIOCKOCTeHl NepneHJMKyJspHAa IJIOCKOCTH TPeyroJbHHKa.
OGo6IuTe 3TO yTBEPKIECHHE.

Pemenune. Ilycte ABC — naHHBIH TPEYrolbHHK, TOuKa K —
ceperuna cropodst AC, Touka L — cepeanna cropoust BC, Touka M —
cepennHa croponsl AB. Ilnockocts, nepnenaukyaspuyio (ACY u npo-
Xojsmyio uepes K, o603Hau¥M @, IJIOCKOCTb, MNEPHEHAHKYJISAPHYIO
(BC) u npoxopsmyo yepes L, — P, a BJIOCKOCTb, NEpHEHANKYIAPHYIO
(AB) n npoxoasumyio uepes M, — y (puc. 94).

Ilpexne Bcero foKaeM, 4TO BCE 3TH MIOCKOCTH HMEIOT ofLLyI0 npsi-
Mywo. Bosbmem cHauyana nsockocti o u B. Kaxzgas U3 HHX mepecekaer
(ABC). Ilpsmnie nepeceyenust sTHx miockocrefi ¢ (ABC) sapasiorcs
CepeliHHBIMU TepneHANKyAsipaMi K otpeskam AC u -BC (?), a .no-
ToMy HuMeloT ofimyio Touky. Tak Kak o H f HUMeloT OfLLYI0 TOUKY, TO
OHHM HMeloT oOllyl0 NpsAMyK> — HasoBeM ee a. (Pasymeercs, o u P
He coBmajawr (?).) :




Hoxraxem, uro fipsMasi ¢ Jexut 8
NJIOCKOCTH Y. TaK Kak a < o, TO BCe
TOYKH NpsMOH a paBHOYJaJeHH OT To-
ek A u C. Tak xak a < f, ToBce
TOYKH NPAMOH @ paBHOYIA/I€HH OT TOYEK
Cu B. Orciona ciefyer, YTo Bce TOUKH
npsAMOH a paBHOY/aJleHbl OT ToueK A H
B, a notomy npaMas a JeXHUT B IIO-
CKOCTH, NeprnieHAuKyasapHoit (AB) u
IpoXoAsillel yepe3 TOuKy M — cepe-

 IUHY oTpe3Ka AB, T. e. B IJIOCKOCTH Y.

Tenepp pokaxeMm, uro a . (ABC).

Puc. 94 . - Tak kak (AC) L a u (AC) < (ABQ),

o (ABC) L . Tak kak (BC) L P u
“ (BC) < (ABC), 1o (ABC)_L B. Ho rorma (ABC) nepneHHKy 1pHa
npAMoi mepeceyeHHs MJIOCKOcTel @ u P, T. €. NpAMOH @, uTO U Tpe60-
Baloch J0Ka3aTh.

Tenephb 3aiimemcss ob6oOluienusiMi. B 3Tofi 3ajaye eCTECTBEHHO BMe-
CTO TPEYroibHHKAa B35Tb MHOroyroJbHHK. CaMocTosiTe/bHO copmy-
JUpY#HTe M JOKaxKHuTe 3T0 ofiliee yTBep:kaeHHe. O600MAs, MOKHO ABH-
HYTbCS H B JIPYIOM HanpasJ/ieHHH, OTGPOCHB YCJIOBHE, YTO [IOCKOCTH
NPOXOAAT HMEHHO Yepe3 cepelHHbl CTOPOH TpeyrodbHuKa. Kak 6yner
BHITVIAZETh 3TO 0000IEHHE H KaK OHO AOKasbiBaeTca? M HaKoHen, MOX-
HO 00beJHHHUTDb U NepBoe, H BTopoe ofobuenune. Crenaiire 370.

3adauu k nyukmy 10.1

10.5. JIBa paBnoctroponnux rtpeyronbunka ABC u ADC nexar B
NePNeHANKYAAPHEIX mIocKoctaX. [AC| = 1. Bwumcrure [BD|. Kak
BBl Gylete pemarb 3ajady, ecau Tpeyroabiuku ABC u ADC 6ynyrt:
a) paBHOOeIPeHHEIMH C OOIMM OCHOBaHHEM; 6) NPSAMOYTOJBHLIMH C
ofuM KaTeToM; B) paBHEIME? Bo Becex ciyuasx cudtafiTe, 4Tto CTOPOHSEI
TPEYrOJbHHKOB H3BECTHH. BblbepuTe caMH IUii HHX YMCJIOBHE 3Haue-
'HHAl U TOJYUYHTE pe3yJ/bTart.

10.6. Ilnockoctn o u B nepreHIMKyAAPHEL IIOCKOCTH Y M MPOXO-
IAT 4epe3 IBe NapaJiesbHble MpsIMBIE IJIOCKOCTH Y. Ilokaxure, 4ro
IVIOCKOCTH o H B napanneﬂbﬂm Chopmynupy#ite H JoKaxkute 6oJee
ofiliee yTBep:KIeHHE.

10.7. Ha croponax AB u CD npsmoyronnunka ABCD mnocTpoeHsl
C OJHOW CTOPOHBL OT €ro MJIOCKOCTH JBa PaBHHIX TpeyronbHHka ABK
u CDL. YcrasoBute B3aumHoe pacrnosioxerue (KL) v (ABC). Usme-
HUTCA JIM 3TO pAacloJioXKeHHe, eC/li BMECTO NPSMOYTOJbHHKAa R3fTh
YeThIPeXyTOJbHUKH APYTOro BHaa?

10.8. Toukn A u B nexar B ABYX NepneHJUKYJIAPHBIX MIOCKOCTAX
BHe HX ofwe# npsamol. CKOJBKO CYUIECTBYET TAKHX Touek X HAa HX
oflielt npsAMOH, yTo TpeyroJbHuk AXB npsMOyro/bHbI?

10.9. PapHOGenpeHHBIH MPAMOYTOABHBEIE TPEYrolbHHK  PacloJio-
SKEH TaK, YTO €ro KaTeTkl JeXaT B JBYX NepHeHAHKYJASPHBIX IIOCKO-



crsix. Ero THIOTeHY3a paBHa 2, PaccTOsiHHE OT OHOM M3 BEpHIHH 1O
TPAMO#H Nepeceuerts STHX MIOCKOCTER paBHO 1. Uemy paBHO paccrosi-
HHE OT IpYrofl BeplIMHBI JO MNPAMOH nepeceyenus? -

10.10. [IBe OKPYIKHOCTH JIEXKAT B MEPICHAHKY.ISPHBIX MJIOCKOCTSX
¥ uMeroT ofuLyio Kacaresnnyio. Hapucylte Takne JBa AuaMeTpa 3THUX
OKPYXHOCTeH, KOTOpHle NepHeHIUKYJspHB Mexay cobofi. Cdopmyan-
py#te BoiBoA. CoctaBbTe W NpoBepbTe o6paTHOE yTBepxjeHue. IIpone-
Jafite Takyl ke paboTy, ec/H OKDYXKHOCTH HMeT OOCI{yIo XOpAy.
Kak 6yayr obcroath Aena, ecjay OKPY:KHOCTH OyAyT HMeTh eXHHCTBEH-
" Hy10 00LLy10 TOYKy, HO oflleli kacaTeqbHOR y HHUX He Oyjer?

10.11. TpH NJOCKOCTH PacnoNOKeHbl TaK, YTO KaxKjple ABe H3 HHX
B3aMMHO NepneHAuKyAspHbl. FIpoBoauTCs yeTBepTas NJIOCKOCTh, nepe-
ceKawlLas Bce TPH 10 Pas/JHYHEIM NPSMBIM, IPHUEM K OJHOH H3 JaHHBIX
" mJoCKocTeH OHa nepneHAMKyJsipHa. a) Ilonpofyiite 6e3 pucyHka ycra-
"HOBHTb, Ha CKOJIBKO- 4acTell pa3zesiH/H NPOCTPaHCTBO BCE 3TH IJIOCKO-
ctu. 6) Kak pacrno/ioxkeHbl npsiMble, IO KOTOPHIM NIpPOBEJEHHAsl MJO-
CKOCTb TIEpeceKaeTcs ¢ IVIOCKOCTAMH, K KOTODBIM OHa He MepIeHAHKY-
JaspHa? ,

. 3adauu K nynkmy 10.2 .
: A ' S

10.12. Tpeyronvuukn ABC u ABD npsiMOyroJibHble € NpAMBIM
yIJIOM NIpH Bepluuue B, (ABC) L (ABD). Nokaxure, uro: a) (ABC) L .-
"1 (BCD); 6) (ABD) _L (BCD); B) (ACD) He nepneHauKyJsipHa IJI0-
CKOCTSIM 3THX TPeYIroJbHHKOB.

10.13. Tpeyronpuuku ABC n ABD paBHOCTODOHHME H JeXaT B
nepreHANKYJIsPHEIX IUIoCKocTsX. a) Jlokaxure, yro (CKD) nepnenu-

KyJsipHa MJIOCKOCTH KaxJoro W3 HHX, €CJH TOYKa K — cepeavHa Ccro- - -

poubl AB. 6) [lokaxute, 4TO APYrOoH TAKOH XKe IJIOCKOCTH Yepes mps-
Myilo CD ue nposectu. B) Bylayr /u nepneHIMKyJNspHE MJIOCKOCTH
ACD n BCD? r) WaMenaTcs Ju pe3y/nbTaThl, eCIH BMECTO PaBHOCTOPOH-
HHX TPEYTOJIbHHKOB B3ATh paBHOGeAPEHHbIe ¢ OGIHM ocHOBaHueM AB? -

10.14. Tlycrs ABCD u ABKL — nBa KBajipata, IJIOCKOCTH KOTO-
pHIX nepneHAHKyasapHu. Jlokaxute, uto: a) (ADL) nepnennukysipHa
NAOCKOCTH Kaxaoro keajpara; 6) (ADK) _L (ABK); B) (ADK) L -

L (BCL); r) (KLD)_L (ADL); n) O6yayT J/IH nepneHAWKYJAPHB

niockoctd (DBK) u (ACL).
. 10.15. ITocrpofite mnockocth, KoTOpas nepne}umxynﬂpﬂa JlaHHOH
MJIOCKOCTH M TPOXOJHUT Yepe3 LaHHYIO HPSIMYIO.

10.16. Tlycte ABCDA,B,C,D, — xy6. Hapucyiite ero ceuenue
IJIOCKOCTBIO, KOTOPAsi IPOXOAMUT uepes: a) TOUKy A ¥ neprneHAUKyAsipHA
(BB,D); 6) Touky A u nepnenpukyasipua (AA,C); B) Touky A u mep-
nenpukyaspua (CB.D,); r) (AC,)) wu nepnesnukyasipua (A,B.D,);
n) (AC,) u nepnengukyasipua (DD.B,); e} (AC;) 4 nepneHAuKyJIspHA
(A,B:C); x) (AD,) n nepnennuxynspua (CDD,); 3) (AD,) u nepnex-
nukyasipua (ABC,); u) (AD,) v nepnenaukynsapua (4A4,C).

10.17. Ilycte PABCD —— npaBu/ibHasi YeTBIPEXYyrosibHas NOHPaMH-
Aa. Hapucyhite ee ceueHue IJIOCKOCTBIO: a) NMpoxojsiuiell uepes Aua-
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roHaJb OCHOBaHHS TEPNEHAMKYJAPHO €ro TJIOCKOCTH; 6) MephneHjuKy-
JSIPHOH NJIOCKOCTH OCHOBaHUA M nNapaJjseibHOH pe6py OCHOBAHHS:;
B) NepresJHKYAspHONA ABYM COCEHHM GOKOBBIM I'DaHfM; I) MEPHEHAH- .
KyJIIpDHOH IBYM OpPOTHBOMOJIOXKHBIM I'DaHAM.

10.18. B npaBuibHON 4eThIpexyroJbHOH nupamHie ABe MDPOTHBO-
10JI0XHple GOKOBHIE TPaHH B3aUMHO IeprneHAHKyJasapHHL. Jlokaxure,
YTO H JApyrHe GOKOBBIE TI'DAaHH TaKkKe B3aAUMHO TNEePMEHIHKYJSPHHL.

10.19. o || B, vy L o, v L B. M3 kakux IByX yrBepXKAeHuH (u3
IAHHBIX TPeX) MOXHO BHIBECTH TPETbe?

b

. 10.20. U3 Touku A nposenu nepneHnukynsp AB Ha MI0CKOCTD o.
U3 toukn B npoBenu nepneHiukyaap BC Ha ApAMYyIo @, JeXaulyo B
. miockocTH a. M3 Touku C mposenu neprnenauxyasip CD K npamol a.
Hoxkaxute, uto D € (ABC).

10.21. MoxHO /1M 4epe3 OJHY TOYKY HpOCTpaHCTBa HnpoBsecTu qupre
IJIOCKOCTH, H3 KOTOPHIX Kax[ble [Beé B3aHMHO MNePNeHAHKYJSPHBI? -
C10.2. a N Pp=p, ala PLD via, v b Hdoraxure, uro
y-Lp
10.23. Jau npaBuabHbfl Tetpasip. 1) Hapucyiite ero ceuenue
IJIOCKOCTBIO, MepNeHAHKYJ/ISAPHOR OCHOBAHHIO M INPOXOASIIEH uepes:
a) TOUKY BHYTpH 60OKOBOTO pebpa; 6) TOUKY BHYTPH pe6pa OCHOBaHHS.
2) Ilycts pe6Gpo TeTpasipa HM3BECTHO, a MOJIOXKEHHE TOYKH Ha pelpe
dukcuporano. CMoKeTe JIH Bbl HAfTH, B KAKHX TPAHHMAX JIEKHT IIJIO-
HIafb CeYeHHS?

10.24. B npasusabHo#i mupamuge PABCD paccmaTpuBalorcs ce-
YeHHsl MJIOCKOCTbIO, mapajnensHoit (PKL), rae touka K — - Cepe/iHHa ‘
pebpa AD, a Touka L — cepenuna pe6pa BC. Kakoe u3 3THX ceueHHi
HMeeT Hauéoﬂbmyfo naowaas? HeMy oHa paBHa B UpaMHAe, Y KOTOPOH
Bce pe6pa paBHbl 1?

10.25. VI3 kakux Tpex YTBep:KIeHHH MOXHO BLIBECTH YETBEPTOE:

a) a; L o, p; L ﬁz’ o‘1 I B1, o |l Bas
@aLabLﬁa b, o L B?

3a6attu K nynxkmy 10.8

~ 10.26. B 4eThipexyronbHOH NHpamHje ABe I'PAHY NMePIEHIUKYJISAP-
Hbl OCHOBaHHMI0. Hapucyfite BBICOTY nupaMujbl, €ClH OCHOBAHHEM SIB-
JsieTcsi: a) KBajapar; 6) NpsMOYTOJNBbHEK; B) pomb; T) paBHOGeapeHHAas
Tpaneuys; 1) NMapaJjeforpaMy; e) 4YeThIpeXyro/bHHK, HMEIOUH#i och
cuMmeTpuHd. Kak ee BHIYHCJIHTD B MUPaMHUZE, Y KOTOpo# Bce pefpa us-
BeCcTHBI? Bribepute caMH YHUCIOBbIE JaHHBIE H nonque pe3yJbTar.

10.27. dau npsamoyroisuuk ABCD. (PD) L. (ABC). Jokaxure,
yro MpAMas nepeceyeHus miockocreirt ABP u CDP nepreH Ky NApHa
maockoctd APD.

10.28. Tpu nmJjocKoCTH HOMApHO NeprneHAUKYJ/IfAPHEL. Hpﬂmoyronb-
HHK PacnoJloXeH TaK, 4TO OfHA €ro CTOPOHa JIEXHT B OJHOH H3 JHaH-
HBIX IJIOCKOCTEH, a MpPOTHBOIOJOXKHAS CTOpoHa — B zApyrofi. Kak
PAacMoJIOKEHA IJTOCKOCTb ﬂpﬂMoyI‘OJIbHHKa N0 OTHOIEHHIO K TPeTbel
Y3 AaHHBIX Iulocxocrenp
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10.29. Hwmeerca n niockocreil. Yepes JaHHYIO TOUKY MPOBOASTCA 1ps-

" Mble, NepHeHAHKYJ/sPHBIE BceM 3THM niocKoctsaM. JloKamute, 4TO Bce.

5T NPSIMBIE JIEXKAT B OJHOA IMIOCKOCTH NPH TaKHX YCIOBUSAX: a) Bce
| IUIOCKOCTH MEPECEeKaioTCsl [0 OfHOM W TOH ke mpaMol; 6) Kaxpie ABe
- TUIOCKOCTH MepeceKaloTcsl, MpHUeM MpsAMbIE mNepeceyenus napaJme.nb-
HBl MeXAy cobof.

§ 11. OPTOrOHAJIbHOE MPOEKTUPOBAHMUE

MH! NOCTOSIHHO BCTpeYaeMcst C PasjHUHBIMH cliocobaMH  HPOEKTH-
poBanus (WM, Kak elle FOBOPAT, MPOELMPOBaHHA) KAK B MaTeMaTHKe,
TaK ¥ B GHITY: OHO NPHMEHSETCS NMPH H300paKeHUH MPOCTPAHCTBEHHBIX
duryp Ha mOCKOCTH, B YAaCTHOCTH NMpH (oTorpadupoBaHHH H B KHHO;
TEHW OT MPEIMETOB fBJAIOTCH HX INPOEKUUAMH; Ha TPOEKTHPOBAaHHH
OCHOBAHO BBEJEHHME KOODAMHAT KaK Ha IJIOCKOCTH, TaK H B NPOCTpaH-
CTBe, H3TOTOBJIEHHE 4epTexel, naaHoB ¥ T. A. O6 0AHOM M3 CIOCOGOB
NPOEKTHPOBAHHSA — Mapa/ielbHOM MPOEKTHPOBAHHH — yXKe  TOBO-
 pusioch B jonosiHeHuH K § 3. B sTom naparpade Ml paccMOTpHM ca-
" MBIA DpOCTOH, HO HaHGoJiee BaXKHBIA M3 CNOcOGOB NMPOEKTHPOBAHUSA B
- IPOCTPAHCTBE — OPTOrOHANbHOE MPOEKTHPOBAHHE («OpTOFOHaJ'IbeIH»

B TEPEBOJIE 3HAUMT <«IPSMOYIOJBHEIHY).

_ OproronanbHasi NPOeKIHA TOUKH HA NPSMYIO HJH Ha MJIOCKOCTb B
' CTEPEOMETPHM OnpefensieTcsi JAO0CJAOBHO TakK Ke, KaK NpOeKUHs Tod-
KH Ha NpAMYIO B MJIaHHMETPHH.

Ecnu Touka He JIeXKHT Ha AaHHON npsAMOMH (MIOCKOCTH), TO OpTO-
rOHa/bHOM MpoeKuHMed TOYKH HA APAMYIO (HA MJIOCKOCTB) Ha3biBaercs
_ OCHOBaHHe MepneHAHKYJ/sipa, ONYMIEHHOro H3 3TOH TOYKH Ha AAHHYIO
_ npamyio (niockocts). EeaH TouKa JeXHT Ha npaMoll (Ha MI0CKOCTH),
* TO OHA ecTb CBOS NPOEKUHMS Ha 3Ty MPAMY (MJaI0cKocTh) (puc. 95).

TNockonbKy Bce OpsiMble, NEPNEHAHKYJSAPHLIE K OXHOH MJIOCKOCTH,
napajieNbHel ApYyr JPYyry, TO OPTOrOHa/IbHOE NpPOEKTHPOBaHHE HA
IVIOCKOCTDb $IBJISIETCA YaCTHBIM C/YYaeM Napal/ieibHOTO MPOEeKTHPOBa-
HHSl H TEM CaMbiM 067afaeT BCEMH CBOMCTBaMH HapaJJieNbHOTO MPOeK-
THPOBaHUSA. - ‘

" OptoroHanbHoit npoekuuedl ury-

pyl Ha npsMyl0 (Ha MAOCKOCTH) HAsp- :

BaeTcsi MHOXECTBO  OPTOTOHAJBHBIX S A
npoekunf BceX TOYEK 3TOR (HIypH '

Ha OpsAMyo (Ha MIOCKOcTb) (puc. 96). 8=5

Yacro B MpOCTpaHCTBE OPTOTOHAJb-

HOe MpOEKTHPOBaHHE Ha  MPAMYIO
. OCYLIECTBJ/ISIIOT HE ONMHPAsiCh Hemocpej-
CTBEHHO Ha €ro ONpejie/ieHHe, a Hc-
noas3ys Apyro#, ob6biuHO GoJsee yno6-
HBIH Croco0, BBIPAXKEHHHIH B CJIELYIO-
med Tteopeme.

Teopewma 11.1 (0 npoexyuu na
npamyio). Oprozonarbrol npoexygueil
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o4k A Ha npamyro a aséagercs
TO4YKA nepecedenus npamoi a ¢ naoc-
Kocreio, nposedennol wepes A nep-
nenduxyaapuo npamoi a. Huaue
2080DA, NPOEKTUPOBAKUE HA NPAMYIO
MOKCHO RPOU3ROOUTL No nepneHduKy-
ARPHOIM eli naockocTam (emecro nep-

neHAUKYASAPHBIX NPAMBIX).
HdokxasartenbcTBO, Ilioc-
KOCTb ©, TMPOXOAsiasi uepe3 JaHHYIO
, Touky A W nepneHAuKy/NsipHas HAHHOH
Puc. 96 npsaMoli a, Bcerja CyuecTBYeT M €JMH-
creenna. Ecan A € a, To Touka A’ ne-
peceuennsi @ ¢ a coemnagaer ¢ A, Ec-
am xe A ¢ a, O 0Tpe30K AA’—— nep-

nemmxynﬂp, onymenﬂbm u3 A Ha a (puc. 97).

JloKaxuTte caMOCTOSITE/IBHO CleLyollee cqesum{oe yTBEpKIEHHE,
Jlisa Jl0Ka3aTeqbCTBA. BTOPOH €ro 4acTH NpHMEHHTe TeopeMy O IMpOeK-

© LMK Ha NpPAMYIO.

Jlemma 11.1 (o npoexyuu ompealca) OprozonaasHoli npoex-
- yuetl OTpe3Ka. HA NAOCKOCTb ABARETCA OTPE30K, 304 UCKAIOHEHUEM
TO20 cAayuas, Kozda OTPe30K nepneHOUKYAAPER NAOCKOCTH,— 8
8TOM CAyHAe 20 OPTOZOHANBROL npoexyuell asasercsa royka(puc.98).
OprozonaavHoti npoekyueii oTpe3xa HA NPAMYIO ABANETCA OT-
. pe3oK, 3a UCKAIOYeHUeM T020 cay4asa, Ko20a OanrHoll oTpe3ox




AEHCUT 8 NAOCKOCTH, nepnenHdurkysaprol dannoll npamot,— 8 arom
cayuae npoexyueil orpeaxa asanerca rouxa (puc. 99).
PaccmorpuTte nojpoGHO Bce BO3MOXKHBIE CJIYYaH PaClOJNOXKEHHSA
OTpPEe3Ka OTHOCHTEIbHO IJIOCKOCTH. .
OpTtoroHasnbHOe OpPOEKTHPOBaHHE HAa ORHY, IBe, TPH [IOCKOCTH
IIMPOKO HCTONb3yeTcs B yepueHuH. MsobpakeHue npejaMera B Mpoek-
IMSAX TO3BOJSAET CYJUTE O €ro ycTpoiictBe, (e3 Uero 4yacTo HEBO3MOXK-
HO HHM KOHCTPYHPOBaHHe TIPeJMETOB, HM HX H3rOTOBJEHHE. '
PacemoTprM ellie npoeKLHI0 OKPYKHOCTH Ha IIOCKOCTH (Korja
[JIOCKOCTh OKPYKHOCTH HE HepHeHIUKYJ/APHA HIOCKOCTH MPOEKUHH).
KpuBad, xortopas sBJsieTCS NpOeKLMeH OKPYXHOCTH B 3TOM CJyuae,
HaspiBaercsl amMncom (puc. 100). Daauncel 06Jajal0T MHOTHMH 3aMe-
YyaTeJbHEIMH CBOHCTBAMH. DJJIMIIC HMEET LIeHTP CHMMETPHH U JIBe B3aHM-
HO NepneHAHKYJSIPHbIE OCH CHMMETPHH, KOTOpble HashiBaloTcd 60./b-
wok ¥ Majof ocAiMu 3JJHIca (JOKaxKHTe TH cBodicTBa). [lo sasun-
caM (3asHnTHYECKUM oOpOMTaM) ABHraiotcs miaHeTsl Bokpyr CoaHina.
CoJiHUe, OJHAKO, HAXOAUTCS He B LEHTPE IJJIHATHYeCKOH OpOUTHI nJja-
HeTEl, a B TOYKe, HasbiBaeMOH (oxycoM amaunca. QKpyXKHOCTh ABJs-
eTcd YacTHBIM cayuaeM 3jiHnca. [lapannenpHolt mpoekunelt OKpyx-
" HOCTH Ha IJIOCKOCTBb fiBJsierca ajutunc (puc. 101) uau orpesok mpsiMoi.
B panbuefimiem, rOBOpS «IPOEKLHA» HJIH «POSKTHPOBAHHE», MBI -
HUMeeM B BHY OPTOTOHAJbHYIO NPOEKIHIO HJIH OPTOrOHA/bHOE MPOEeKTH-
pOBaHHe, €C/H HET CrelHaJbHBEIX OrOBOPOK.

HDonoassenune K § 11. Meron MoHka W HavepraTeibHa%
reoMeTpHus

*  Ha opTOroHa/JIbHOM NPOEKTHPOBAHHH OCHOBAH TaKOH BaXHBIH A4
MHXXEHepOB pasjiesl NPHK/IAJHOH MATEMaTHKH, KaK HadepTaTesnbHad
reoMeTpusi. HauepraTesbHas reoMerpust Gbl1a CO3JaHA 3HAMEHHTHIM
¢panuysckuM MateMaTHKoM IacmapomM Momxem (1746—1818)!. B ee

1 ", MoK GbLT1 He TOJBKO I€OMETPOM, HO H OOLIECTBEHHLIM AEATENEM B [IEPHOA
PpanLyackoil 6vpKya3uoil pepomonnr. OH GBI MODCKHM MMHHCTPOM H  OpraHH3a-
TOPOM HAUHMOHA/bHOH OGOPOHHI, OAHMM H3 cosfiareqedt [loMHTexHHUECKOA MWKOIN B
TMapuxe. :

ot

‘Puc.IOO
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OCHOBE JIEXKHT HJEA O TOM, UTO MOJIONKE-

- Hue J1060# TOYKH MPOCTPAHCTBA MOKHO

A 3aJaTh €e OPTOrOHA/BHbIMH [POCKLHS-

MH Ha JBe B3aHMHO N€pNeHJUKYJISIPHbIE
TIJIOCKOCTH Oy H o, (puc. 102). '
IloBepHeM mOCKOCTH @3 BOKPYT
OpsMOH x nepeceyeHUs o, U A, B Hal-

{

1 PN
T ~
|

/ ; Ay paBJIEHHH, YKa3aHHOM Ha pHucyHKe 102,
Ll x| IO COBMNAJeHHA C MJIOCKOCTBIO ay. [loc-

)/ , Jié TaKOro [OBOPOTa 06e IJIOCKOCTH
R - - H306pasATCA Ha OQHOM H TOM ke yep-
coL o TexKe, HasplBaeMoM 9nwpom (puc. 103).

Ilpsimas x Ha3bIBaeTCS OCHIO MPOEKLMH,
ITnockocTy a4 M o, pa36uBaioT Bce Ipo-

Puc. 102 CTPAHCTBO HA UeTHPE YETBEPTH — KBajl-
- 4 , panta. B saBucuMocTH OT TOro, B Ka-
1 KOM KBajpavTe JeXHT ToukKa A, H300-

Tl paxkenus ee npeekuMii A, u- A, Ha
%  SMIOpe HaXOAATCA BHINIE WJIH HHXKE OCH

!
|
» X |
- T npoekuud (puc. 104), npuueM Bcerza
‘ l ~_  OTpesoK A,A, nepnenIHKy/sApeH npsa-
- . Mo# x.
o flcHO, 4TO €cM Ha B3mIOpe 3ajlahbl -
Pae. 103 usobpaxenns A; u A, npoexuuit TOY-
ki A, TO OHH ORHO3HAYHO ONPEAE/AIOT M0JOXKEHHe TOUKH A B npo-
CTpaHCTBe.

AR Tem caMbiM MeTo MOHIKa JlaeT BO3MOXXHOCTb CTPOUTH 3MIOP MO AaH-
= Ho#i ¢urype H, Hao60OPOT, BOCCTAHOBHTb (UTYpPY [0 ee H300pamEHHIO
ua smope. Cam MOHXK TaK onpee/ss NpeAMeT HayepraTeNbHOH reo-
METPHUH:
«Hayeprarenbnas reomerpus npecnenyeT JlBe 1eJH: BO-NEPBLIX,
* laTh MeTOIbl /1Sl M306paXKeHHs Ha JIHCTE YepTexka, HMEIOMEro TOJNbKO
JiBa U3MEpPEeHHs, a WMEHHO AJHHY M WHUPUHY, JOOLIX Tea1 NPHPOALL,
HMEIOWHX TPH H3MEDEHHs — JUIMHY, WHPUHY U BEICOTY, MPU YC/IOBHH,
OJH2KO, YTO 3TH Te/Ja MOr'yT OhiTb TOYHO 33JdaHBl. -

A, ' Ay ‘ °A, »
) 4, ‘
Ay :
- ! \
) $Ag L/ \ A1 8 Az 2
R Puc. 104




Bo-BTOpHIX, JaTh COCO6 Ha OCHOBAHHH TOYHOTrO H300paxKeHHs ONpe-
ReaTh GOPMBI Tesl H BHIBOJMTb BCE 32aKOHOMEPHOCTH, BbITeKa}oume 3
HX (poprI ¥ B3aHMHOTO PacHOJOXKEHHSY. . Ly

3agaum k § 11 | A

OcHosHbie 3a0autt,

11.1. Jlyu OA ofpasyer paBHble yrJsl ¢ jgydamMu OB u OC. Jloxa-
. Xute, 4T0 npoekuus Jayya OA Ha maockoers OBC nexur Ha npsimoi,
. TpoXxoisulel yepes GucceKTpucy yraa mexay Jydamu OB u OC. Cop-
 MyJupyiiTe H TpoBepbTe 06paTHOE yTBepXKICHHE.

11.2. Tlnockoctu @ n P nepecekatorcss no npamoi a. Touka A npo-
eKTHpyercs Ha o, P u a. loxaxure, uTo A H3TH ee NPOEKLUH JeKAT
B OJHOH MNJIOCKOCTH.

11.3." [lokaxuTe, YyTo NPOEKTHPOBAHHE TOUKH Ha NPSIMYI0 MOXHO
OCYILIECTBUTD M0C/eJI0BAaTe/bHBIM NPOEKTHPOBAHHEM HAa JIBE B3aHMHO
NepreHNKYyAsiPHBEIE TIJIOCKOCTH, TPOXOASIIME 4Yepe3 3Ty NpAMYH.

Kakue cnencreus orcrofa MoxHO noJyyutb? (B nepByio ouepeap

MOXKHO 3aHHTePecoBaTbCsl HHBaPHAHTAMM MPOEKTHPOBAHUS HA NPSMYIO,
T. €. BBISICHEHHEM TeX CBOHCTB TeOMETPHYECKUX DUTYpP, KOTOPhIE COXpa-
HAIOTCS NPH MPOEKTHPOBAHHH HA NPAMYIO.)

11.4. MoxeT /i1 NPOEKUHsl OCTPOro YIJa MpPH NPOEKTHPOBAHHH Ha
HEKOTOPYIO IJIOCKOCTh OBITH NPAMBIM YIVIOM?

Pemenue. INocmorpure Ha pucysok 105. ITycrs yron ABC —
ZauHbli yro. T110CKOCTb & MBI BO3bMEM TaK, YTO OHA NepneHAHKYAAp-
Ha 6HCC€KTpHCe BK »toro yrna. OHa H 6y;1e1~ Yy Hac ILIOCKOCTbIO
[IPOEKIHH.

- B TakoM nosnoxeHuu npoexunen yrna ABC aBAsercs yron AKC.
Yroa AKC passepHyThfi, erc BeauuuHa — 180°,

Bynem Tenepn nosopaunsatbh yron ABC soxpyr (AC). B Tor Mo-
MeHT, KOTja TouKa B oKaXKeTcs Ha IJIOCKOCTH & (puc 106), npoeruuei
yria ABC Ha NI0CKOCTb O 6y11eT OH caM, T. €. OCTPHIH yroJ. Mamenenue
yria, AB/IAIOUErocs MPOCKUHEH NAHHOTO, MPOMCXOAHMJIO HENpepHIBHO
OTOISO JI0 OCTPOro yma 3HauuT, B KaKOH-TO MOMEHT OH paBHsAETCH
90°.

Puc. 105 Puc. 106 Puc. 107 I
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Bce 10 MOXHO yBHJETH, Habal0Aasi 32 TEHbIO OT UMPKYJs, OCBe-
IIEHHOTO HACTO/IbHOH JaMNoH.

JII060NEITHO 3aMeTHTb, YTO MBI HHIJE HE BOCMOJIb30BAJHCh TEM,
4YTO NPOEKTHPOBaHHE OPTOrOHA/IbHOE. 3HAUHMT, MOJNYYEHHBIH pe3ynabTaT
BepeH [/ NpPOH3BOJbHOIO mapaJjJebHOro mnpoekrtHpoBauus. H ato

. MOXXHO YBHIETD, HaGJIIOlIaH 3a. TEHbIO OT UHDPKYJA.

3ajaua MoXeT ObITh pelueHa M BhIYMC/IeHHeM. [TocMoTpuTe Ha pH-

o éyﬂox 107. Ha uem yron ABC paunmifi, | AB| = | BC|, Touka B;—

npoeKuysi TouKd B Ha nocKocthb o Cunrasi u3BecTHoiMU | AC| 4 BeJn-

'YHHY [AaHHOTO yIJia, MOXHO BBLIYUCIHTB paccrosiue ot By no (AC),

npu KoropoM (AB,) L (CB,) (7).

Hrak, sagaua pemena. Y cpasy e Bo3HHMKaerT noxoxasl 3ajaua:
«A BepHO nM 3T0 AasA Tynoro yraar» Tounee: «Moxer Jiu npoekuueit
Tynoro yraa GblTh MPAMOR yrojr»

Pemute ee MoxHO TeMu xe cnocofamu. Ho ectb Tpermii, 6osee
u3smHbli cnocob. IlonpoGyiite nalith ero.

A
11.5. Byjer au npsAMod Takasl JIHHHA, Yy KOTOpO# SAB/seTCS nps-

MOt ee TPOEKUMs: a) HA IUIOCKOCTb; 6) Ha JBE MJIOCKOCTH; B) Ha mps-

MYI0; T) Ha JBE€ NpaMBIE?

11.6. Hapucyfite npoeknuio: a) AuaroHaau kKyba Ha INIGCKOCTD,
APOXOISIILYIO Yepe3 JiBe JHArOHAJH ero CMeXHHX rpaneif; 6) auarona-
2u Ky6a Ha IVIOCKOCTDb CeueH s, SIBJAIOIErocs MPABH/IbHBIM IIECTHY OJb-
HHKOM; B) Ky0a Ha IJIOCKOCTb, NEPNEHAHKYJSIPHYIO €ro AUaroHaJu;
r) JUaroHaJH Ha NpPAMYI, TNPOXOIALIYIO 4epe3 APYIYI0 AHATOHAMDb,

11.7. Jlan npaBusbHbIf Terpasfap. Hapucyiite mpoekuwmio: a) of-
HOM ero rpaHd Ha IJIOCKOCTb JpYroil ero rpaHu; 6) ero ceuexust, sipJjs-
[ollerocst KBaJpaToM, Ha IIOCKOCTb OJHOH M3 rpaHeil; B) terpasjpa
Ha IJIOCKOCTb, NEPHNeHANKYJAApHYIO ero peGpy; r) TeTpasipa Ha ILIO-

° CKOCTb, MEPNEHAUKYJSPHYIO NPAMOH, MPOXOAAEH Yepes cepefuHbi

€ro NPOTHBOMOJIOXKHHIX pebep.
11.8. B napannenenunege ABCDA,B,CiD; Bce rpaHdH — paBHbIE
poM6bl, B BepiinHe A CXOIATCA HX paBHble YIJIB. [lOKaxuTe, 41O

(\AAICI) L (ABC).

11.9. Ilycts PABC — npaBusibHas nnpamma €O CTOPOHO# OCHO-

paHus 1 u BhicoTOl 2. Touka X — nepeMeHHas Touka pebpa PB. Ka-

KOBBl TpaHHHB I/ IJIOWAJH TNPOEKHUH TpeyronbHuka AXC Ha:

"a) (ABC); 6) (PAC); B) A eciu BhicoTa paBHa —;—?

11.10. KakuM yrioM MoxeT GbITh NMpPOEKIUS NPAMOTO yria?
11.11. TpeyronbHUK NPOEKTHPYETCS HA MJIOCKOCTb, HE Napasi/iefib-
HYIO €ro IJIOCKOCTH. Bo3bMuTe TpeyroJbHHUK TOrO HJH MHOTO BHAA B

-3aBUCHMOCTH OT’€r0 CTOPOH U YIJIOB H BBIACHHTE, KAaKOro BHJa MOXKET

O6LITh TPEYTONbHUK, ABJAAILKACA ero mpoekiue.
11.12. [Ipoekuus terpasapa PABC ua (ABC) siBnsieTcst KBaJpaToM.

-a) Kaxkoe u3 ero pefep sBasercs HauGosabwuM? 6) Moxer JiH ero upo-

€KLHA Ha IVIOCKOCTh APYro#l rpaHH Takmke OBITb KBaJIpaToM?
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11.13. Tliockocr & ¥ [ nepreHAMKYJISAPHBL M MepeceKalTcs Mo
npsimoit a. Ilycrb x — Hekotopas npsiMasi, a X, H Xy — ee NPOEKIHH

Ha JlaHHBle IJIOCKOCTH. PaBHOCHJIBHBI JIH JBa YTBepxJeHus: a) x, L
L au6) x; L a? VameHuTcs Jin pesyJbraT, €CI INIOCKOCTH & M P
He OYAyT NepHeHAUKYJ/ADHBIMH? -

b

11.14. fIBasiorcs /1M MHBapHAHTAMH NPOEKTHPOBAHUSA TaKHe CBOH-
CTBa W BEJIHUUHEBI )15t IJIOCKHX QUTYP: &) pacCTOSHUE MEXKIY TOUKaMU,;
6) yroa MexAay Jy4ami; B) BHINYKJOCTb, T) IEHTpa/JbHasi CHMMETPHY-
HOCTb; X) CHMMETPHUYHOCTb OTHOCHTEJbHO NPAMOH; €) OTPaHHUEHHOCTb?

(TlpoekTupoBanue paccMaTpHBaeM Ha IUIOCKOCTb, HE MapaJJenb-
HYIO H He NepHeHIHKYJAAPHYIO TJI0OCKOCTH JaHHOH (pUTypHL.)

11.15. YeTbipexyrolbHHK INPOEKTHPYeTCA Ha MJOCKOCTh, He ma-
pasnienpHylo ero miaockoctH. Kakum mo BuAy YETEIPEXYrobHHKOM
SIBJISIETCS €r0 OPTOI'OHAJIbHAA TPOEKLHs, €CHH JAHHBIH YeThIpeXyroJb-
HHUK: a) poMmG; 6) NPSAMOYTOIbHHK; B) KBajgpart? -

11.16. Oznna us guarosadel ky6a ¢ pe6pom 1 mapanienbHa miI0CKo-
CTH G.. B KaKHX I'pDaHHIAX H3MEHAIOTCA AJIMHBI OCTaJbHEIX €ro AHaro-
HaJeHd npH TNPOEKTHPOBAHHHM HA IVIOCKOCTH O

11.17. Tlpsimast o6pa3yer paBHBIE YIJIEI C TPEMA NpPSAMBIME JaHHOH
TJIOCKOCTH, NePEeCceKalomUMHCA B ofnoft Touke. JlokamxHTe, YTO OHa
nepnesjuKy/sipHa AaHHOH MJIOCKOCTH. ,

11.18. Hekuii geTnipexyroJbHUK MPOeKTHPYeTCs Ha KaxAyio H3
IBYX NepreHANKY/IAPHHX MocKocTeil. [Ipu 3TOM NOJYYUIHCh PaBHbIE
KBajpatel. Moxere JH BHI 'YCTaHOBHTb BHA AAHHOTO YeThIPeXyrob-
HHKa?

11.19. Hekoropasi durypa npoekTHpyercs Ha JBe NepleHIHKyJap-
HEle TIocKocTH. Ecnn ee mpoeKuMAMH SIBJASAIOTCA JBa NPaBHJLHEIX Tpe-
YronbHHKa, TO MOTYT JIH OHM OKa3aThCsi HepaBHBIMH? OtBeTbTe Ha Ta-
KOl 3Ke BONpoC, ec/H ee NPOEKUHAMH ABJAIOTCA ABA KBaApaTa ABa -
Kpyra. ‘ -

- 3agaun K raase Il o

11.1. Ha naockocrn o nexur PaBHOCTOPOHHHH TPEYTONBHHK ABC
OH sBJsieTcs OPTOTOHaJbHOH mnpoekuued Ttpeyronbuuka A;B,Cj.
Hccnenyiite, kKaKoro Buia MoXeT ObiTh TpeyrojbHuk A;B,C;.

L2, allb, a L b, a l «, b_J_[?) alla, b||B, allp, oL P.
BriGepute m060€ H3 STHX YTBEPKICHHR H YCTAHOBHTE, H3 KAKHX OCTaB-
1IIHXCSA OHO OYJET CJIeNOBaTh.

11.3. B nupamuzne PABC npoekuyu touek P u B na (AC) coBnaga-
10T. a) Jlokaxurte, 4TO NpOEKUHs TOYKM P Ha IJIOCKOCTb OCHOBAHHS
JIEXHUT Ha BbicoTe ocHoBaHHUs. 6) Chopmyaupyiite u npoBepbre o6paTt- °

Hoe yrtBepxienHe. B) Ilycrb ycnoBHe a) BhinodHsiercs. Byayr au
IpH 5TOM coBNajaTth npoeKnuu Touek A u C Ha (PB)? r) Ilyctb ycaoBue
a) BbimosHsercs. Ilycrb, KpoMe TOro, cOBMAaJaiOT NPOEKUHMH Touek P
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1 Cna(AB). Kakue ciencTsus Bul MoxKete 43 3Toro nonyuuts? ) Cdop-
MyJupy#Te caMH 3ajayd, ABJSAIOUIHECT MPOJOJKEHHEM 3THX.

' 11.4. Yepe3 kaxiyw u3 ABYX CKpeliuBawomuxcsa puaroHasei 6o-
KOBBIX TpaHell NpaBMJIBHOH TPeyroabHOH NPU3MBL NPOBOAATCS JABa
ceyeHHsl TaK, YTO OHM NapaJJe/ibbbl APYrod H3 3THX Auarona’ei. [Ho-
KaXXMTe, YTO 3TH CeyeHHs paBHBHI.

11.5. Uepe3 1eHtp GOKOBOH TrpaBuM NpPaBU/AbHOH TPEeyroJbHOM
NpHU3MEL IPOBOANTCS IIOCKOCTD, TapaJiie/bHast JBYM CKPELIHBaICIUM-
csl AMaroHaasiM Apyrux OOKoBblX rpaHeill 3ToH npusMel. Moxere Ju’
BBl BHIYHC/HUTD IJIOMAb CEUeHHs NPU3MBL 3TOH IJOCKOCTBIO, eC/H Bee
pebpa nmpuambl paBHB 1?

11.6. Ilyctb PABC — npaBuabHbfl TeTpasgp ¢ pebpom I, Tou-
Ka K — cepenyHa pebpa AB, touka L — cepenuna peGpa PC. CMoxe-
Te JIM Bbl YCTAHOBHTb, B KAKUX TPAHHIAX JIEKHUT INIOUAAb CEYeHHs Te-
Tpa’ipa IJIOCKOCTHIO, NpoXoisimied: a) nepnenaukyaspso (ABC) u
napassensso (AB); 6) nepnengukyaspHo (KL); B) napannensuo (PK)
" (AL), r) uyepez K  mapaJuiesbHo (PB); ) wepes P u napannenbHO

(KL

ll.7. Ilnockoctb, jaBHrasch napasJesbHO camofi cebe, nepece-
KaeT NpaBUJBbHBIA TeTpasap, peOpo Kotoporo pasHo 1. Hoxaxure, uto
AepHMETP CeueHHs MeHblle 3

IL8. Ilycte PABCD — npaBH/ibHAaA 4YeTHIpeXyroJbHasi MHPaMH-
na. Ee GokoBoe pe6po paBHO 2, a yro/a MexJIy COCeIHHMH GOKOBBIMH
peGpamn pasen ¢. Yepe3 cpentoio JnHuIO Tpeyroabuuka ABD, na-
pannensnyio (BD), npoBoaaTcs ABa ceuenusi. Oxno napasaensuo (PA),
a Apyroe nepnenaukyaspuo (PC). Kakoe u3 HUX uMeeT GOMBIIYIO M0
wans?

11.9. B nupamune PABCD BCe peGpa paBunl 1. CMoxkere Jiu BHI

YCTAaHOBUTb, B KaKUX TPaHHHaX JEXKWUT IJIOMAJAb CeUeHHS 3TOH mupa-
MHILI TJIOCKOCTBIO, OpoXofsimefi: a) mapanjensuo (PAD); 6) uepes
(KL) napaanensno (BD); B) napanneabso (PKL); r) nepnenguxynsp-
Ho (PCD) u (PAB); n) napaanensno (PKD), ecin Touka K — cepe-
AuHa pebpa AB, touka L — cepenuna pe6pa AD?
- IL10. B npaeuabHoill TpeyroabHo# npusme ABCAB,C; Bce Go-
KOBhie TPaHH — KBafApaThl co cropoHol 1. Touka K — cepenuna pebpa
AC, rtoyka L — cepepuna pebpa AB, touka M — cepeauna peGpa
BB, Touka N — nepemenHas Touka pe6pa AA;. IlpoBonsrcs ceueHust
npuamel miockoersimu KLM u BCN. B kKakux rpaHdiax HaxoLuTCs
INHHA OTpe3Ka, #fBJSIOWErocsd NepeceuyeHHeM 3THX CeyeHHii?

11.11. [lana npaBuabHasn TpeyroabHas npusMa ¢ pebpom 1. Konup!
NEPEMEHHOrO OTPE3Ka JIeHAT Ha JABYX CKPEUIMBAIOMMXCA JHATOHANAX
ee rpaHeil, a caM 5TOT OTPe30K NapasIeNIen: a) MJIOCKOCTH OCHOBAHHS
upusMbl; 6) MJIOCKOCTH TpeTheill ee G0KOBO#H rpanu. B Kakux rpanuuax
JIEXKHUT IJHHA TaKOro OTpesxa?

11.12. B npaBunbHO¥ TPeyroJbpHOH npusme ¢ pebpom |} l'IpOBO
AATCA CedeHMsl, NEPNeHAHKYJ/spHbe: a) MelHaHe ONHOIO H3 OCHOBa
Hu#l; 6) IuaroHany OAHOU M3 rpaHefi; B) npaMmoH, npoxoisdiuel yepe:
OJHY H3 BEpIUHH M cepelHHY pebpa, He JeXKallero ¢ Hell B oJJHOH rpaHy
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MoxeTe A1 BBl YCTaHOBHTH, KOTAA NJIOMIANb TAKOTO CeUEHUs JOCTHUTaeT
HaHGOMBIIErO 3HAUEHHS?

11.13. B nopaBunbHoi TpeyroibHoii npusme ABCA.B,C; Touka
K — cepenuna pe6pa AC: Tnockocts A;BK nBHkeTcS mapajiebHoO
camoit cebe. MoxeTe Jin Bl HaliTH FPaHHUB! A IJIOWARH H TNepUMETpa
cedeHHsl 3TOH MJOCKOCTbIO, ec/H Bce pebpa npusmbl paBHB 1P

11.14. Jan ky6. Hapucyfite oTpe3ok, KOHIBI KOTOPOTO JeXaT
Ha [BYX CKpEIUHBAIOMIHXCA OPAMBIX, NPOXORAINMX Yepes ero pebpa,
a caM OH MepeceKaeT NPSAMYI0, NPOXOAAMLYI0 Yepes peGpo kyba u cKpe-
IIUBAIOHLYIOCA C NIEPBHIMU ABYMS NPAMBIMH. B Kakux rpannuax Jexur
JAJIMHA TAKOro OTpe3Ka, ecqH pebpo Kyba pasuo 1?

I1.15. 1) Moxer /i GbITh KBaJApaTOM ceueHHe TAKHX MHOTOTpaH-
HUKOB: a) NpaBHJIbHON nupaMuinl; 6) TeTpasapa, y KOTOPOro B OCHO-
BaHHMH PaBHOCTOPOHHHH TPEYrONBbHUK, 4 OAHA GOKOBaA rpaHb — paBHO-
GelpeHHbIA TPEYTOJBHHK, IJIOCKOCTh KOTOPOrO NEPrneHAHKYJAApHA MI0-
CKOCTH OCHOBaHHS; B) NpPOW3BOJIBHOIO TeTpasipa; I) Kyba (mpu 3ToM
IUVIOCKOCTb CeyeHHsl He HapaJiieibHa MJIOCKOCTH ero rpamu)? 2) Camu
BO3bMHTE KakKoH-N100 MHOTOTPaHHMK M OTBETbTE Ha TOT e BONpoC.
3) Eciu B ceueHHH MOXKET TMOJMYYHTBCS KBAJpaT, TO BHIUHC/INTE €ro
CTOPOHY, 33JlaB HEKOTOphle MiHHbI peGep ZaHHOTO MHOTOTPaHHHKA.

11.16. Ilocrpoiite HEMJOCKYI 3aMKHYTYIO JIOMaHyl, y KOTOpOii
BCE 3BEHbS DaBHEI W BCE YIJIbI MEXKIY COCEJHHMH 3BEHbSIMH DaBHEL

11.17. MoryT /in naTb Jiydell B IPOCTPAHCTBE PACIONOMKUTLCH TAK,
4TO Yroa MeXJy KaXJbIMH ABYMA H3 HUX TYNOH?

4 3awas 733




FNABA il
PACCTOSAHMSA U YIhbl

§ 12. PACCTOSHME MEXAY OUTYPAMU
12.1. Paccrosiiue OT TOUKM A0 Urypbl

3anaua H3MEpHTb pPaccTosiHHe 10 JAHHOTO 0OBEeKTa MJH MeXIy IBY-
Msi OOBEKTaMM TIOCTOSSHHO BCTPEYAETCH B TIPAKTHKE: PACCTOSHUE JO
Apyroro 6epera pexH, MKy ABYMS JOMaMH, OT MaTepHKa 0 OCTPOBa
u T. 1. Bce 314 paccTOAHUA CUHTAIOTCH, NOHATHO, NO KpaTuakieMy ny-
TH, KaK, HalpHMEp, OT IaHHOTO Mecra Jo Oamxafiiefl TOUKM Ha 1py-
rom Gepery. Tak xe onpejensercs B paccTosnue Mexiy Gurypamu B
reomerpiu. CHadana pacCMOTPUM YACTHBLIH cjyyall — paccrosiHye OT
TOUKH A0 GHUIYPHl, T. €. KoTJa ofHa u3 duryp — TouKa.

Onpeneaenue PaccroanneMm or Toukn A no ¢urypst F Ha-
3bIBAETCH PACCTOSIHME OT 3TOM TOYKH 0 OGauwxalimedl K Heit ToukM du-
rypul F (ecan ecth Takad To4uka B gurype F). 310 paccroanue Oynem
ob6osnavarb |AF|.

Baukaiimas x A Touka dQurypm F — 310 Takas Touka B € F
{puc. 108), uro nas sBeex Touek X purypel F

|AB| < | AX). (12.1)

Hnaue roBops, ecau touka A He npuHaunexut ¢urype F, To oTpe-
30k AB — kpaTdaiiiuuii u3 orpe3koB AX, COEIHHAWOUUX TOUKy A ¢
toukamu uryps F. Ecan ke A € F, To touka A okaspiBaercs GIdxai-
mefl K camoit cebe, u noromy |AF| == |AA|==0. [LanbuieMul 3TOT
caydadl HCKJIOYaeM M3 PacCMOTPEHHS M, roBopsi 0 paccrosnun | AF|,
6yjaeM noapasymeBath, uyro A ¢ F.

B durype MoxeT BOBCe He OBITb TOYEK,
6nmxadiunX K JaHHOH TOYKe, WM, HAlpo-
THB, HX MOXKeT ObITh 6€CKOHEUHOEe MHOMKECTBO.

Hanpuwmep, ecau ¢urypa F monydyeHa uc-
KJIIOYeHHeM M3 MJOCKOCTH KaKoro-iu6o Kpy-
ra, To B 3T0H (PUTYpe HeT Touek, OaMKaRIIHX
K LEHTPY 3TOro Kpyra (i BooOule HH K OXHOH
ero Touxe)l,

L B cayuae, koraa B gurype F ner Touek, Giu-
xalinx K toure A, paccroaune | AF| onpeneasiercs
KaK pacctosHue no GumKaiimwell X A Touke Ha rpanu-
ue F (onpenesenne rpanuus Aaxo 8§ 20). Takie Gau-
Puc. 108 Kailllke TOYKH ecTh Beerfa.
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Ecan e F — OKDYXHOCTb H TOYKa
A — ee LEHTP, TO BCE TOYKU OKPYKHOCTH —
Guxkafine K nenrpy A (puc. 109).

Onpenenenne pacCTOstHHSI OT TOUKH 10
¢durypsl yxe 6bJ10 1aHO B MJIAHHMETPHY;
pasHHIA JIMIIb B TOM, YTO Tenepb He Tpe-
Gyercs, 4ToObl GUIypa M TOYKa JeXasH B
OJHOH TJOCKOCTH.

PaccMOTpHM HECKOJBKO NMPOCTHIX MpPH-
MEpOB.

1. Paccmosnue om yenmpa okpysicHoc-
mu 0o camot OKpyxcHOCMU pasHo paduy-
cy. Bce TOUKHM OKPYKHOCTH HaxolsiTcs Ha
OJHOM paccTOSiHMM OT LEHTpa, OHH BCE
Gmkaiimne K Hemy (puc. 109).

2. Paccmosnue om mouku A Oo nps-
MOt @ pasHO OauHe nepneHOuKyaapa, ony-
wennozo u3 A Ha a.

OTo u3BeCTHO U3 NJaHuMeTpud. Ecam
AB — nepnenaukyasp u3 A Ha a 4 Tou-
ka X € a orimuna or B, to AB — xarer,
a AX — runorenysa B Tpeyroabuuke ABX
(puc. 110). Ilostomy |AX| > |AB|.

Crano ObITb, OCHOBaHHE NEPNEHAUKY-
aAspa ¥ ecTh Gnuxarimas Kk A Touka, a
paccrosiiye |Aa| paBHO AJMHE NeEpHEHH-
kyanpa AB. 3pech 6anxkaimas Kk A Toyka
npAMOH @ TOJILKO OfHA.

3. Paccmoanue om mouku Go naockoc-
mu pagno OAune nepnenOuUKYAspa, Onyugen-
HO20 U3 3MOU MO4KU HA NAOCKOCHIb.

Hedicreurenpso, nycts AB — nep-
NeHJUKyAAp, ONYLWEHHBH U3 TOYku A
Ha nJiockoctb ¢ {(puc. 111). Bosbmem Jio-
6y Touky X € o, orauuHyio ot B. Tpe-

Puc. 109

B8 X i
Puc. 110

p A

Puc. 111

yroieHuk ABX npsiMoyronbubiif, M, 3mauur, |AX| > |AB|.
Crasio ObiTh, TOUKa B — Gnmxkafimas K A TOUKa NJAOCKOCTH o H
paccrosinne | Ao| paBHO JuHe nepneHauKynaspa AB.
3aMeTHM, YTO OCHOBaHHe NEpPNEeHAUKYJsipa, OMYIEHHOTO W3 TOY-
Ki A Ha NpsAMYI0 WM Ha IJIOCKOCTb, — 310 npoekuus ToukH A. Tlo-
3TOMY TOYKa NpPsSIMO# HJM TMJIOCKOCTH, Ouinxkalinas K [aHHOH TOuKe,

H NPOEKIHs JaHHOH TOUKH — 3TO OJHO H TO Xe.

12.2. Teopema o 6Gmkakwen Touke

ITocmoTpute Ha prUcyHOK 112. MoxHO 3aMeTHTb, uTo Touka C -
rypel F, nexxamiell B IJIOCKOCTH O, AIBJISIETCS OAHOBPEMEHHO OJinKaili-
1eil U X Touke A, U K Touke B — npoeKkuun A Ha njockoctb . MHaue
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rosopsi, NoAolTH KaK MOXHO OaHXKe K TOY-
Ke A — 3TO TO Xe camoe, 4TO MOJOHTH Kak
MOXHO OaMxe K-ee OpoeKuuH B (xoHeuHo,
NpH YCJOBHH, YTO Mbl OCTaeMCs B Openenax
jpanno#i ¢purypn F). 3T0 XOPOIIO H3BECTHO
U3 npakTHKH. Hanpumep, #js TOro YToGhHI
6a1Ke MMONOHTH K UYEJNOBEKY, CTOSIIEMY Ha
MauTe MJH Ha BEIKe A, HYXHO NOAOHTH Kak
MOKHO OJIHKe K ee ocHoBaHHIO B. OXOTHHK,
crapasicb ORONTH GaMKe K GesKe Ha Jepese,
NOAXOANT GJHXKE K OCHOBAHMIO JiepeBa.
Tlpexne yeM BEIPa3UTh H JOKa3aTb 3TO B
BUJE TEODPEMHI, JiOKaXkeM OJIHY JiemMMmy. B Hel,
Puc. 112 KaK W BCIOAY JaJibllie, TOR IJIHFaMH OTpes-
KOB M PacCTOsiHUsAMH GyAyT TOHHMAThCH HX
YHC/EHHbIE SHAYEHHS npH KaKo#-1H6o eauHuue (4Js TOro 4robbf Mo-
HuUMaTh, Hampumep, Bhipaxenue |AX|[® Ges ocobbix oObAcHeHHUH,
Kak KBaJpaT uMcaa).
Jlemma 12.1. Ecau A — dannan touxa, B — ee npoexyun na
naocKkocrs o., To 018 aobot rouku X€ o

|AX|=| ABP 4| BX]. (12.2)

DoxaszaTteanbeTBo. Ecmm A€a, A=Bwu |AB|=
[Moatomy (12.2) BepHoO.

[yctb Tenepp A He JeXKHT B IJocKocTH ¢. Toraa OTpesoK AB —
9TO MEepNEeHANKYJIAP, ONyUleHHbIR U3 Toukn A Ha o. JI1a mo60fd TOUKH
X € a, oramusoii ot B, Tpeyroasuuk ABX npaMoyrosbHui (puc. 111),
1 paBedctBo (12.2) caenyer u3 reopembl Ilugaropa. Ecan xe X = B,
Tto |BX| = 0, n pasenctso (12.2) Toxe Bepro. B

Tenepb ofpaTumcss K caMoil Teopeme o OuMKafmed Touke.

Teopema 12.1 (o Gauncadwed moure). Touka naockod Guzy-
pol asasierca Gauwcadweli x HexoTOPON To4Ke T0204 U TOALKO TO2-
da, ko20a 3ra TOuKa puzyper bauscaiiman k npoexyuu OanHol
TOHKU HA NAOCKOCTL (uzypol.

HokxasarteanbcTBo. [lycrb 3amannl touka A u durypa F,
Jexamas B Iockocty o. Ilycre, nanee, B — npoekuus A Ha o
(puc. 112, gorna B ¢ F). BosbmeM so6yio Touky X durypet F. Toraa
no Jemme 12.1

|AX|? = |AB]* + | BX]".

Tem campiM kBafpaTsl paccrosnufi |AX|® u | BX|® orinvaiores Ha
nocrosiunyio | AB 2. [Toatomy ecnu paccrosinue| AX | (| BX|) cranosures
HaHMEHbIIYM, TO HAHMEHBUIHM CTAHOBHUTCH M JAPYTOe DacCTOsHHE
|BX] (JAX]). A stou sHayuT, yto ToukKa X, GamKafiuias K Touke A,
6yner 6nuxkafineit k B u o6parHo. W

Ias cnyyas, korsa ¢urypa B Teopeme o GamxaBumx TOYKAX —
STO NpAMas, H3 STOH TeOPeMbl BhITEKAeT TaKOe C/IeACTBHE.
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Cnepncteuel (meopema o npoex-
yuax). Hyecro A — dannas rouxa, a — nps-
Masn, aexcaman 8 OAHHOIL nAocKocry o, o
B — npoexyua A na o. Tozda npoexyuu
Touek A u B na npamyro a cosnadaror —
910 09Ha u Ta we rouka (puc. 113).

JokasateabcTBo. [loctaBbte B
TeopeMe o GAnKaHIINX TOYKAaX Ha MeCTO (H-
rypel F npAMylo @ W 3ameHuTe cnoBa «Giu-
Xafiliasg TOYKa» pPaBHO3HAYHBIM  CJIOBOM
«IpOEKIHs», U BBl IIOJYUHTE TEOpPEMY O HpO-
exknusx. M _

Teopemy o npoekuusix MoxXHO cQopMyJu-
poBaTh H KaK TEOpeMy O TpeX NepIeHIHKY- Puc. 113
Jsipax.

CunencrBHue 2 (meopema o mpex nepnenduxyaspax). Hpamaa,
Aexcauyas 8 nAOCKOCTU, nepneHduKyAiPHA HAKAOHHOW K 3TOH nao-
CKOCTH T020@ U TOAGKO TO20G, KO20Q OHA neprenCUKYAIPHA ee
npoexyuu,

Orpesxu AC u BC oIHOBPEMEHHO OKAa3bIBAlOTCA MNEPNEHAHKYJAAP-
HEIMH NPAMOH a. eCJIM OJHH NMEPNEHIMKYJsApPEH eff, To U ApYroH ToxkKe.

3ameuanune |. 3 teopemut o Gnmkaliuefi Touke caesyeT Ta-
KOe yTBep3KJAeHHe: U3 JaHHOHN TOYKH A B GauKaliiyio TOYKY IVIOCKOH
durypsl F MOXKHO mONAacTb TaK: CHayaja B Gaukailmyio K A Touxy B
camofl NMJOCKOCTH, a TNOTOM U3 TOYKH B B 6GaMxaHlIyl0 K Hell TOYKY
¢urypst F. :

3ameyaHnue 2. 31ech B Teopeme 0 TpeX NepPNEBAHKYIApaX Mbl
HMeeM B BHIY NPSAMYIO, NMPOXOAALLYIO Uepe3 OCHOBAHHE HAKJIOHHOH, HO
He jenaeM 06 3TOM OTOBOPKH B (OpPMYJHPOBKE TeOPeMBbl NOTOMY, UTO
4yTh nosaHee (B § 14), mocse Toro Kak 6yAyT onpejesieHbl YIJL MEXRY
CKPeIIMBAIOMIUMHCA NPSIMBIMH, 3TOH OrOBOPKH MOXHO OYAeT yxke He
JieNaTh.

12.3. Paccrosinue mexay cpurypamu

PaccmotpuM Tenepe jABe o¢urypet F; u
F,. Ux Touku A, € F;, u A, € F, HasuBalor-
cql uX OMMKAMIIUMY TOYKAMH, €CIH AJIs Jio-
Obix Touek X,€F; v X, € F, BHIOJIHAETCA
HepaBeHcTBO | A A,| < | X X,| (puc. 114).
Huaue rosopsi, orpe3ok A,A, sBasercs Kpar-
yafidM cpefii BCeX OTPe3KOB, COSAHHSIOLIUX
Touku ¢uryp F, u F,. IlpencraBnenne o Hem
JaeT NpoTAHYTad pyKa, KOria BH C TPYIOM
JloCcTaeTe HEKOTOPHIH NpeIMeT.

Onpepededdue. Paccroanuem Mex-
Ay nByMs (Mrypams Ha3blBaeTCs paccCTOSiHHe
Mexay GaMKaliiuMH TouKamM 3THX ¢Hryp,
eCAH TaKHe TOMKHA CYWRCTBYIOT, Pue. 114
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Puc. 115

Paccrosinue oT TouKH [0 QUIYphl SABJASETCA YacTHHIM CJYyYaeM
paccrosHusi MexJly GMrypaMi, Korja ofiHa ¢urypa — Touyka.

Paccrosinue mexny c¢urypamu F; u F, 6ynem obGosHauarb |FiF,|.
Ha pucynxke 115 npuBesiensl npuMepsl GauxafmuXx toyek Quryp, Jje-
XKallUX B ORXHON IUVIOCKOCTH, — IBYX Mapaj/eJbHHIX NPAMBIX, NPAMOH
H OKPYXXHOCTH, ABYX OKDYXKHOCTeH.

Paccmosnue aw6oil ¢ueyper 00 nAOCKOCMU PABHO, O4e8UOHO, Oaune
HAUMEHLUEZ0 U3 NepreHOUKYAAPO8, ONYULHHbIX U3 MoueK guaypol Ha
naockocme (npennosarasi, aro GUrypa ¢ NJIOCKOCTBIO He nMeeT obulux
104€K U Y Hee ecTb TOuKa, Gnuxaiias K miockoctd) (puc. 116). Tak,
ec/H NpOBOJ, NPOBHCAET, TO €ro PACCTOSHHE IO 3€MJIHM HYXHO CYHTATh
OT CaMOil HU3KOH ero TOUKH.

12.4. PaccrosiHua mexay nrpSIMbIMH M TINOCKOCTAMM.
O6uwme nepneHAUKYNApLI

1. Paccmosanue mexcdy napartesbHeimu naockocmamu. Has nByx
napaJ/uieIbHeIX TJIOCKOCTEN €CTh NpsiMasi, MeprneHAHKyaapHas uM 060-
M. Ee oTpesoK ¢ KOHLIaMM Ha 3THX IJIOCKOC-
TAX — UX o6muil nepnesaukyasp (puc. 117).
Ero J/iMHa JacT paccrosHye MeXLy MJI0CKOC-
TiMH. YTO6Hl [0KasaTb 3TO, JOKAKUTE CHa-
yajJa IPOCTYIO JIEMMY.

Jlemma 12.2. Iapaanenvuvie orpesku
¢ KoHyamu HA G8YX NAPAANEAbHBIX NAOC-
KOCTAX PAGHbL.

Tax Kak Bce ofuue nepHeHAMKYJIAPL]
JBYX NapasjesbHBIX IVIOCKOCTEH napaJJenb-
HEl Ipyr Apyry (mo Teopeme 7.3), TO u3
Puc. 116 JeMMbl 12.2 BbITeKaeT, 4TO OHH M DPaBHHI
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npyr gpyry. [ostoMy Bce TOUKH KaXiofi M3 IBYX NapasisieJbHBIX
IJIOCKOCTEH HAXOJATCH HA OJHOM H TOM Ke PacCTOfiHHH OT JApYroii
U3 3THX IJIOCKOCTeH. 3TO paccTosiHHe H eCTh PAacCTOSHHe MeXAy na-
panjespHuEME IocKocTsMH., OHO paBHO JsiwHe moboro ofmero mep-
NCHIUKYAApPa 3THX IJOCKOCTeH. IDTH NEPNEHAMKYJ/APH  3alOJHAIT
CJI0# MeKIY MapaJsaesbHBIMU IJ1I0CKOCTAMHU (pHc. 117).

Unave rosops, napaaseasnvie naockocru npoxodar wa nocro-
ANHOM paccroanun dpyz or dpyea, uau caol mexcdy napassens-
HbLMU nAOCKOCTAMU umeeT 8crody oduraxosyro roauguny. [apannens-
HOCTb IJIOCKOCTEH TaK H IIPOBEPSIOT, H3Mepsis TOMLUHHY CA0A MEXKY ITH-
MH MJOCKOCTSIMH. ‘

B aByx ocraBmuXcsl cayuasix -— NpsiMOH, napasjenbHOH MJIOCKOC-
TH, H IBYX CKPeIlHBaOIKXCH APAMbIX— Mbl HCHIO/Ib3yeM cieayiolee yT-
BeP:KIEHHUEe, BHITEKAIOHee K3 TOABKO YTO MONYYEHHBIX BEHIBOAOB.

Paccrosnue or aro6oli ¢uzypet, rexaweii 8 00noli u3 napaa-
AeAbHbLX naocKocTeld, 0o Opyzoli naAocKocTu pasHo Oaure obuyezo
nepnenduKyAspa 3Tux NAOCKoOCTel.

2. Paccmosnue mexcOy napasresbHoimu NPamol U NAOCKOCHIBIO.
Ilycrb npsiMasi @ napaasensHa niaockoctd o. [lpoBelem gepes a nJo-
cxocth P |} a. Jhiobo#i nepnenmukyasp AA', onymeHHBIH H3 TOYKH
A €a Ha o, fBJsETCS KaK OGLUM NEepueHiHKYJApOM & H B, TaK H
ofuuM neprnenaukyasipom a u o (puc. 118). Ero aiuHa paBHa paccrosi-
HHIO MEXKAY a H a. Bce Takue nepren-
IMKYJSPBL 3aNOJHAIOT [OJN0CY . MEXAY
npsaMoH a ¥ npAMod a’ < o — npo-
eKkuuedl npsMOH a Ha o.

Hrak, npaman, napasrsessras
naocKkocTu,  uder Ha nNOCTOAHHOM
paccrosnul or Irotl nAOCKOCTIL.

3. Paccmosmue mesncdy ckpeuyusaro-
ugumuca npamoinu. Tlyetb npsvele a A
b ckpemunalorcesa. Iloctpoum cHauana «
oSyl nepneHiuKyJsip 9THX APSMBIX.

BosbmeMm mo6yi0 Touky M € b u
nposelleM u4epes M npamyw clla
(puc. 119). Tlycrb muockocts o mpo-
xogut vyepes b u ¢. Torma alla (rak
KaK aflcu c < o).

CnpoexkTHpyeM HpSMYIO @ Ha IJoC-
Koctb @. [loayuum npsMywo a'. Oxa

nepecekaer npamMyro b B HEKOTOpO#
touke Q. (Eciam Ob oKasajdoch, 4TO

a’ || b, To, nockonbky a’ {{a, Mb no-
Jayunu Obl, 4TO a || b, T. €. NpoOTHBO- a
peune ¢ yCJOBHEM 3ajayH.) ]

Touka Q €b n saABnfercs mpo-
eknue#l Hekotopo#i ToukH P €a. Or-
pesok PQ — obmuii nepneHAUKyIsip Pac. 118

Puc. 117
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CKpEIIUBAIOIIUXC TpSIMBIX a u b.

Tak kak TOoukH P u Q — Ganxkai-
[IHe TOUKY NPSMOH @ MU IJIOCKOCTH O,
TO OHH TeM caMbIM OyAyT OJHKaHILIHMHU
n g npaMbeix @ u b < «. Iloaromy
|PQ| = |ab].

Wrak, B KakIOM H3 pPa306paHHBIX
CJly4aeB pacCTOsHHE — OOIHH nepreH-
JHKYJIAP paccMaTpHBaeMbIX OOBEKTOB.

Pnc. 119

12.5. PaccrosHMe M napannenbHOCTb

TMapannenbhrie npsiMble (IIOCKOCTH) ONPEAENSIOTCS KaK MpsiMbie
(nnockocTH), KoTOpble He mepecekaiorcss (Ha BCeM MX GeCKOHEUHOM
npotsixenuu). Ho peanbHo MBL MMeeM [en0 ¢ KOHEUHBIMH OTPe3KaMH
NPSIMBIX H KOHEYHBIMH KYCKaMH JIOCKOCTeH, XOTA 6Bl H He HRea I bHBIMH,
HO MPAMBIMH H ILJIOCKHMH € TOR HJY HHOH TouHOCThIO. [1apassienbrHocTs
TIPOTUBOMNOJOXKHLIX KPaeB MoJa WM JOCKH, ABYX PENbCOB H T.H., TaK
3Ke KaK [apaJjieJbHOCTh 1018 H 1I0T0/Ka, IBYX NIPOTHBONOJIOXKHEIX CTeH
AJTH MEXIYITaXKHBIX NePeKPHITHH, ycTaHABJIMBAeTCs He TeM, 4TO IOJY-
yaeTcsl MpU HX GeCKOHEWHOM mpono/kenuyn. Hukakoi NiOTHHK He IPoO-
HOJKAeT KpaeB JOCKH 10 OeCKOHEUHOCTH, KaK M CTPOMTE/H, JaKe Mbl-
CTeHHO, He MPOJOJNKAIOT HH MEXKAYSTaXKHBIX IEePeKpuITHH, HH CTeH,
noma. CiioBoM, Ha caMoM Jie/ie B TEOPHHU Napasl/ebHEIX NPAMBIX U I1710-
CKOCTell BaXKHE ¥ HUMEIOT PeasibHEIl CMBIC/ T€ CBOHCTBA, KOTOPHIE OTHO-
cATCA K MX KOHEYHBIM oTrpe3kaM H Kyckam. 1o sTuM ke cBoiictBaM npo-
H3BOAMTCA MOCTPOEHNE MapaJjeJbHBIX MPSAMBIX H MIOCKOCTe!, a B pe-
a/bHOCTH — HX KOHEUHBIX KYCKOB.

BakuefiM cpeid TaKuX CBOHETB, XapaKTePHIYIOMUX Mapasjenb-
HOCTh MPAMBIX ([VIOCKOCTEl), SIBJsieTCA MOCTOAHCTBO PACCTOAHHUA, T. €.
pPaBHOY/JaleHHOCTh TOUKH OfHO# mpsamofi (miaockoctu) or xpyro#. Ilo
JoKasaHHOH TeopeMme Bce OOLiMe NEPHEHIUKYASAPH ABYX HapaJsijiesbHbIX
N/I0€KOCTeH PAaBHEL.

Brinosnsiercsi Tak e B M3BECTHOM cMblc/ie 06paTHoe yTBepIKICHHUE.

KoHuB paBHEIX MNEpIeHAMKYJSPOB K [aHHOH MNJIOCKOCTH, pacio-
JIO>KEHHBIE C OJHO CTOPOHHI OT Hee, JexaT B OJHOM NJIOCKOCTH, napaJ-
JIeJIbHOM JaHHOM, H 3anonHsior ee. JloKaxuTe 3T0 CaMOCTOATE/BHO.

PeanbHBIM BONJIOLIEHHEM OTPE3KOB, O KOTOPHIX HJIET peyb, MOTYT
NPEeJCTaBAATbCA CTOAOH M KOJOHHBI, CTOsIIHE HA OCHOBAHHU 3JaHUA H
noAnupatoLine napaJesabHoe eMy nepekpoitie. Ha KonoHHB PaBHOH BbI-
COTH ONIHpaeTcsl BepXHSA IVIOCKOCTh 3RaHHs, HANpUMEp TpeyecKoro
xpama (cM. (opsan). Y B coBpeMeHHOM CTPOHTEBCTBE CILIOMWb H PALOM
YKJIJBIBAIOT MEXAYSTaXKHBIE NEPEKPHITHsI Ha BePTHKAJBHEIX CTOa06aX
paBHO# BbICOTEL. MX BepXHHEe KOHLBI OKa3HBAKOTCA B [IOCKOCTH, na-
paJiesbHOH TOH, IAe Jiexkat ux ocHoBanus (puc. 120). Ipyrof npumep:
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DOJAKH B KHHKHOM Kady YKPeIIsioT Ha pas- ) E ey
HBIX pacCTOAHHAX Ha KaxJao#l u3 ABYX 60KO- st i e
BRIX CTEHOK, TaK YTO NOJKH JiexkaT mnapaJ- e | e
JenbHO. Mexy HUMH JIeXaT KHHTH, H €ClH, P eyl e i =
crof NPAMO, OHH YNHPAIOTCH B NOJKY Haj =T == |E
HUMH, TO, 3HAYHT, OHH OJHOH BBICOTHI. L T

3apaun k § 12

Ocrosuoie 3adauis

12.1. Kaxo#t durypo#i sipisieTcss MHOXKe-
CTBO TOYEK, DPaBHOYJAAJNEHHBIX OT: a) ABYX
NpSIMBIX OJHOM NJIOCKOCTH; 6) ABYX CKpelyy-
BAIOIUXCS NPSMBIX, OfHA U3 KOTOPHIX JIEXKHUT
B IIJIOCKOCTH ©, a Jipyras NepIeHAHKYyIsApHa
IJIOCKOCTH «; B) NPSAMOH W TMJIOCKOCTH, Ma- Puc. 120
paJ/leJbHBIX MexkIy - coGoi; TI) npsaMoH H
MAOCKOCTH, NEPNEeHANKYAAPHBIX MeXAY COoO00H; 1) ABYX TJIOCKOCTEH?

12.2. Kako#t gurypo#i fiBjisercss MHOMXKECTBO TOYEK, PaBHOYIaJeH-
HblX OT: a) rpanHedl Terpasiapa; 6) rpaHeill NpaBu/bHOH MHPAMUIEL;
B) rpaHefl NMpaBUJbHOH NPH3MEI?

12.3. Tpeyronbunk ABC npaBuibHuit. Touka O — ero UeHTp,
Toyka X — nepeMeHHas ToYKa NePHeHIUKyJsipa K €ero MNJIOCKOCTH,
npoxozsuero yepes 0. YcTaHOBHTe 3aBHCHMOCTb MEXIY dy — paccTos-
uuem ot X no (ABC), d, — paccrosnueM or X [0 BepIIMH TPEyToJb-
HHKa H d3 — paccrosHueM oT X 10 CTOpPoH TpeyrojbHHKa. O6o6iuTe
3a1auy.

12.4. Ha nsockoctu o nexuT yros, paBHuifl ¢. Touka A He neXuT
B IJIOCKOCTH o. MI3BeCTHBI pacCTOSIHHMS OT Hee [0 BEPIUHHBI yI/a H MO
ero cropoH. Kak nafiTu paccrosuue or A 10 IJIOCKOCTH, B KOTOpO#
JAeXUT yroa? Bribepure caMu YHC/OBBIE [JaHHBIE H [OJYYUTE DPE3yJb-
tat. CocraBbre OOpAaTHBIE 3aJayH.

1A2.5. Myctbac o, b 1L a,b ) a = {A}. Jokaxure, uro] ba| =
= |Aal.

12.6. a) Ilycts « || B, A € o, ¢urypa F nexut B mIockoctTH f,
A, — npoekuus toukn A Ha P. Hoxaxure, uto |AF|? = |aB]® +
+ | ALF2. 6) Iycrs durypwt F v G JjexaT B napai/enbHbiX NJIOCKO-
crax a u B, Fy — npoeknus gurypst F na naockocrs . Jokaxure, 4to
| FG*=|aB|® 4 | F;G[®. PaccMorpure cnyvait, korga F u G — ckpe-
HMIUBaOUUeCss HNpAMEIE,

12.7. B BakJoHHOH TtpeyroapHoli npusme ABCA,BiC; Kaxjoe
pebpo ocHoBaHHuA paBHo 1. Pe6po BB, paBHoe 2, o6pasyeT paBHEIE YIVIbE
¢ pe6pamu BA u BC. Paccrosinue ot By 1o (ABC) pasho 1. Buiuncaure
paccTosinie MeXJy OCHOBAHHSIMH IIPH3MBHL.

Pemenue. Ilpexnae Bcero ofpaTiM BHHMAHHE HA TO, YTO HAJO
HaliTH PAcCTOSIHHE MEXKIY OCHOBaHHSIMH MPHU3MEL, T. €. MEXAY ¢ury-
paMi, JieXallUMH B HapajfesbHBIX MJOCKOCTAX, a HE MEXAY CaMMMH
napan/enbHbIMA MJI0CKOCTIMH. [y Takoro ciiyyasi ecTeCTBEHHO BOC-
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noab3oBaThes pe3yJabraToM 3anaun 12.6, 6). CorviacHo dopmyse B 310l
3ajlaue Mbl JIOJUKHBL BBHIYHC/JHTD PAcCTOSTHHE MEXJIY NapaJijiesbHEIMU
IJIOCKOCTSIMH, PACCTOSIHHE MEXIY OJHHM OCHOBAHHEM NPU3MbI —BO3b-
mem ABC — u npoekuuell ocuoBanusi A,B,C; na (ABC). Ho paccros-
HHEe MEXIY NJOCKOCTSMH JIaHO, 3HAUHT, OCTaJioCh BBIYHCIHTbH BTOPOE
paccrosinve, W 3ajaya OyJer pelueHa.

Jlisi HaXoMIeHHs BTOPOrO PACCTOSIHHS HEOGXONHMO CIIPOEKTHpO-
BaTh BepXHee OCHOBaHHE Ha MJIOCKOCTb HHXKHero. JLJisi 3TOro Ml cripo-
eKTHpyeM BepumuHb TpeyronbHuka A,B,C;. Haunem c Bepmunb B, —

N N

310 ynobGuee Bcero. Tak kak B;BA = B,BC, oHa npoekTHpyercs Ha -
OpSAMYI0, TPOXOAAILYIo yepe3 Guccekrpucy BK yraa ABC (?). Ho nawm
atoro Masio (?). Touka H — npoekuus Touku B, nexkut Ha npsimoit BK,
a tounee? Ha syue BK? Ha ero npomomxenun? Ha orpeske BK?
OnHO ficHO cpa3y — OHa JIeKHUT He B Touke B {?). OHO3HaYHO OTBETHTD
Ha BONpOC, TAe HaXomuTcs Touka H — Ha yue BK uau Ha ero mpo-
JO/DKeHHH, UCXOAs M3 YCJIOBHE 3aJauH, HEBO3MOXKHO (?). MoxkeT OHITh
ca1ydail, nokasaHHBIH Ha pHcynke 121, a, a mMoxer OBITb cayya#, Ho-
KasaHHu Ha pucyske 121, 6. Bce 3aBUCHT OT BUJA NMPU3MEI.

Peminm cHavasa 3ajavy, xorja Touka H sexur Ha ayde BK. Buor-
SICHHM, JICXKHT JM OHa Ha orpeske BK. 310 npocto: BhuHcAsAeM | BK|

u | BH|, a 3aTeM cpaBHUBaeM HX Mexny coboii. Umeem | BK| = _;-]/33“,
| BH| = 13, nostomy Touka H nexut BHe Tpeyroabuuka ABC. Te-

nepb npoekuMu touek A, u C,; merko noctpoutsd (?). Paccrosnue mex-
Ay tpeyronbHukoM ABC u mpoekuueit Tpeyronbuuka A;B,C, pasHO

] —
EV3 (?). Torma uckomoe paccrosigMe paBHO (O (opmyJse 3agauu

12.6, 6) %VT.

INepeiineM Tenmepb K CHTyaluu, H3oGpaxenHoH Ha pucyHKe 121, 6.
IMycts H — npoekuus TOYKH B; HAaXOAUTCS Ha NPOJAO/IKEHHF Jyya

BK, npuuem, Kak u B npemeiayimem cayuae, | BH| = }/3. Teneps ca-

B g
"B
K T
A 6)
Puc. 121
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MO BayKHOE — YCTaHOBHUTBH [0J10-
JKenue npoekuud touexk A, u Cy
110 OTHOIUEHHIO K TPEYTOJbHHKY,
a ellle TOUHEee — BHIACHUTb, KakK
pacnosoeHa MO OTHOLIEHHIO K
3TOMY TpeyroJpHuKy npamaa QT,
ABJASIOIAACSA NpoeKuued NpsMoi
A,C, na (ABC) (touka @ — npo-
exiusa Touku A,, a touka T —
npoexuus  touku C;).  fcHo
(puc. 122, a), uto (QT) || (AC) (7).
ITostomy matipem | KS|. | KS|=
= |KB| — |BS|.
|BS| = |HS|— [HB| =
= | B,K,| — [HB|

(rouka K, — cepeauHa pebGpa
A,C,, Touka S — TouKa mepe-
ceuenus (Q7T) u (BK)). Obocuyiite
NpUBEJieHHBle BhIKJAaAKH. [loacra-
BUM TeNepb UYHCIOBHIE JaHHBE H
MOJYYHM:

|BS|=%V§—V§=
=——V3.

2

PaccrosiHue 0Kas3anoch OTpH-
uarenbHbiM! Ho 310 HeBo3MOXK-
Ho!l [louemy ke y Hac Tak moay- Puc. 122
YHJIOCH?

Bce neno B pucynke 122, a. dror pucynok uepeper! Ha nem (QT)
nepecekaet TpeyroJbHuK ABC. Ho HMeHHO 3TO HaM ¥ HY>KHO BHIICHUTb!

Tenepeb Mbl 3HaeM, Y4TO TAKOrO PUCYHKA OBITb HE MOXKET, @ 3HAUUT,
(QT) npoxonut BHe TpeyronbHuka ABC. (Ecnu GpITh cCOBCeM TOUHBIM, TO
HaJo elle 00BACHUTh, noueMy (QT) He MPoOXoAWT yepe3 BepuiHHy B.)
3HayHT, Ha CaMoM JeJie BepeH pucyHok 122, 6. Ho Torza paccrosinue

mexay Tpeyronbhukamu ABC u HQT pasro| BS| (?), u | BS| = % V3

(?). Torza HCcKOMOe pacCTOsSTHHE PaBHO %l/ 7.

JlioboneiTHO, uTO B 060HMX C/AydasX PacCTOSHHE OKa3ajloch OJIHHM
U TeM Xe.
Hrak, oTBer: paccrosiHMe MeXly OCHOBaHHAMM MPH3MBI DPaBHO

1 V—-
~V 7.
2
OtBer moJsiydeH, HO ecThb ellle Haj 4YeM moaymaTb. IloueMy B ABYX
pasHBIX C/ydasiX OTBeT OKa3aJjcsi OAHHAaKOBHIM? Moiker OBITb, 3TO COB-
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najeHve OGYC/AOBNIEHO YHCAOBHIMH NAHHBIMH, a MOXeT OuiTh, JNe/l0 B
apyrom? M eme, Briuncnaus | BS| Bo BTOopoM ciydae M IOJAYYMB, 9TO

|BS| = - 3, MBl OCTaBUJIH U BBHIKJAJKH, H PHCYHOK. OJHAKO

ecay 6bl Mbl HX NPOAO/IKHJIK ¥ BeiuHCAuIH | KS|, To yBugenu GH, 4To
pe3yJbTaT MONYYHACS TOT XKE, YTO H Ha HOBOM DHUCYHKe. Kak BHI 3TO
o6BbsICHHTE?

3adanu k nynkmy 12.1

12.8. Kaxnada TOuYKa HeNJIOCKOH JMHHMH yJajleHa OT NpsSMOH Ha
paccrosuue d. Hapucy#ite rtaxkyio nunnio. CKONBKO TaKHX JHHHUE cyile-
crByer? Kakywo ¢urypy OHH 3alOJHAIOT?

12.9. 1se mpsambie napaJnsenbhsl. Hapucyiite ¢urypy, cocrosiyo
U3 BCEX TOYEK, yJajieHHBIX OT KaXJo# 3 HuX Ha paccrosuue d (d =+ 0).

12.10. Hapucyfite ¢urypy, cocrosiiyio M3 BCeX TOUEK, YIaJeHHBIX
Ha paccrosinke d OT: a) JaHHOro OTpesxa; O) Kpajipara; B) OKPy:KHOC-
™ (d + 0).

12.11. Jlana nnockoetb o U Touka A¢o. Touka X jsikercst no
IJIOCKOCTH Tak, 4To paccrosHue | XA| oeraercss ofuuMm H teM xe. Ilo
Kako#l JIMHHM OHA ABHKETCA? :

12.12. Janut gpe toukd A u B, Touka X jpixercs Tak, 4To
|XA|=d,, |XB|=d,. Tlo Kakoi sumuu oHa n;BHxKercsi? (d; # 0,
d, #0.)

12.13. Ilpsmoyrospubii TpeyrosbHuR ABC pacmofiodeH Tak, 4YTO
Bepidipt B u C JjlexaT B MJIOCKOCTH o, 4 BepiHHA A — B MJIOCKOCTH
B, (AC) LB, (AB) L a. Karernl TpeyrombHHka paBHel | u 2. Uewmy
PaBHO PacCTOSHME OT BEPILMH TPSYroMbHHKA AO OPAMON mMepeceueHHs
IJICCKOCTEH?

12.14. |Aa|=d,, |Ba|=d,. Haimure |Xa| eciu X € (AB),
|AX|:| XB| = p:q.

12.15. Ha mnockoetn o nexur Tpeyronbuuk ABC, X ¢ a. Moxer
qu paccrosisne |Xo | paeratees: a) | XA|; 6) | XA| u | XB]|; B) paccro-
anmio ot X jno (AB); r) paccrosuuio ot X jo (AB) u (AC)?

12.16. Tpeyrosbiuk ABC PaBHOCTOPOHHHMI CO CTOPOHOH, PaBHOH 2.
|Aa| =2, |Ba| = 3. B kakux rpamuuax naxoaurcs |Cao |?

12.17. a) PaccrosHua or Tpex BepiiMH napassenorpaMma 10 IVIO-
CKocTH paBHH d,, d,, d, (B nopsazke ob6xofa). Hafigure paccrosiHue no
IVIOCKOCTH OT YeTPepTOH BepIUMHB! napaJjuiesorpaMma. 6) Cmoxere Jau
BRI PellluTb 3ajauy, €cJM BMeCTO NapajjiesiorpaMMa B3sTb PasHO-
Geppenuyio Ttpamemuio? B) CocrasbTe aHaJOTHYHYO 3ajayy Jf
NPaBH/IBHOTO MHOTOYTO/bHEKA. ') Kak MOr/ia 6Bl BHINISAETh aHAJIOTHIHAS
sajiaua Ans Kpyra? 1) [1ycTh H3BECTHHI PacCTOSHUS OT TPEX BEpLIHH AaH-
HOTO TPeYroJbHHKa 10 miockocet. Kak HafiTu paccTosinue o 3Tol njoc-
KOCTH OT KaKoH-1u60 GUKCHPOBAHHOH TOUKU MJIOCKOCTH TPeyTroNbHHKA,
HaNpHMep OT TOUKH NepeceyeHust MeiiaH, GHCCEKTPHC, BEICOT, OT LEHTpPa
ONHCAaHHOH OKpYXKHOCTH? €) IlycTh H3BecTHH! pacCTOAHHA JAO MJIOCKO-
CTH OT TpPeX BepHIHH JAaHHOTO PaBHOCTOPOHHEro TpeyroJbHHKa. Kak




1HafiTH paccTOARHE 10 5TOH MJIOCKOCTH OT UeTBepPTOH BEpPIIHHB MPABHJIb-
1I0TO TeTpasfpa, NOCTPOEHHOTO Ha 3TOM TPEYTOJNbHHKeE?

12.18. Ha nexortopofi BricoTe Haj 3emsieH npou3omes B3puie. Ero
BHOEJIH M CJBHLIAAH TPH 4eNoBeKa, KOTOpHE H YCTAHOBHJH, HA KaKofl
BLicoTE OH mpousowes. Kak oHu 310 crenanu? Cmorau 6bl ¢ 3TOH 3aja-
yeil crOpaBHTbcs JBa YesoBeKa?

3adauu k nynkmy 12.2
A

12.19. durypa F nexuT B MJIOCKOCTH ¢, To4Ka A He JIEXKHT B ITOH
IJIOCKOCTH, TouKa B ¢uryps F siBaserca Gauxakhieit k Touke A. Cie-
Lyer JiH oTCloAa, yto (AB)La?

12.20. Ilycts ABCD — KBajpar, Touka K JIeXKHT BHYTPH CTOpO-
uel CD, (KL) L (ABC). Hapucyfite nepneHaukyaspsl H3 L Ha mps-
Mble, NPOXOASIIHE yYepe3 CTOPOHBI KBalpaTa, 4epe3 AHaroHaid KBa-
apara.

P 12.21. Ilycte ABCD — poM6 ¢ ocrpeiM yraom 60°. Hapucyfire
NepreHaUKYAApbl U3 TOYKH P Ha npsiMble, IPOXOASILHE Yepe3 CTOPOHBI
M juarosasd pomGa, ecau: a) (PD) L (ABC); 6) (PA) L (ABC).

12.22. (AP) L (ABC), (DK) L (BC), K € (BC). IIpoBepbTe paB-
HOCHJleOCTb TAaKHX YTBEPXKJAEHUH: a) TouKa K JIEXKUT BHYTPH OTpE3-

Ka BC H BAC 90°; 6) Touka K coBmanaer ¢ B (d4iu C) H E = 90°
(PIJIH C = 90°); B) Touka K He nexuTHa orpeske BC u B > o0 (un

C > 90°).

12.23. Ilycrs ABCDA,B,C\D, — ky6. Hapucyfite Ttouky, O6.u-
XKa#myio K Bepiune A,: a) B rpeyrosibauke BCD; 6) B cedenun BC\D;;
B) B ceuenunt CB,D,; r) B cevennu BC,D.

12.24. Tlyere PABCD — npaBuabHas nupamuja. Hapucyiite toy-
Ky, Gnmxaliyio K BepiiuHe A, B ceueHMH NHPAMHJbl MJIOCKOCTHIO:
a) napaJjiieJbHOH OCHOBAaHMIO; ) BDX, rne touka X Jexur BHYTpH
pe6pa PC; B) PCD; r) npoxonsmefi yepes C u napannenvnoit (BD).

12.25. VmeloTcss 1Ba paBHBIX Kpyra, paclo/OXKeHHble TaK, 4YTO
OHH HMMEIOT eNUHCTBEHHYIO0 ofyo TOuKy. M3 HekoTopoli TouKu npo-
CTpaHCTBa Ha IVIOCKOCTH 3THX KPYroB IPOBEAEHH ABAa MepHEHAUKY/If-
pa. [TepneHauKy/spbl NPOXOAST Uepe3 LEHTPHl NaHHBIX Kpyros. Jloka-
JKHTE, UTO eAUHCTBEHHAs 061asi TOYKa STHX KPYTOB JEXHT B OZHOH 1J10-
CKOCTH ¢ STHMH NepheHAHKyJspaMH. MaMeHurtcsi nu pesyJsbrar, ec/u
x0T Ghl OMH U3 HUX He OYJeT NpOXoJHTh yepes ueHTp Kpyra? Copmy-
Jupy#Te ¥ npoBephTe OOpATHHIE yTBEPIXKIEHHSA.

12.26. Ilyctb PABC — terpasnp. Bhumcaure paccrosinHe or P
JI0 €r0 OCHOBaHHS, €C/NH: a) OCHOBaHHEM SABJSETCS DPaBHOCTOPOHHHH

TPEYTOIBbHEK co cTopoHoii I, | PBf =| PC{= 1, [PA| =V'2;6)| AB| =
=|BC| = |AC| = |PB| =1, |PA| = |PC| = V'3, B) ocuoBanHeM
SIBJISIETCS! PABHOCTOPOHHHE TPEYroJIbHHK CO CTOpOHOH 1, a rpanb PBC
sfiBJIsieTcss paBHOOEJPEHHBIM INIPSIMOYTOJIBHBIM TPEYTOJbHHKOM M nep-
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neHuKyasipHa ocHoBanmio; r) ACB = 90°, | AC|= |CB] =1 u BCe

6okoBble pebpa paBHHI 1; X) A/B\C = 90°, | PB| =1, yrun PBC wu
PBA tyune.

b

12.27. [lyerb Fy u Fy— nBe GUrypsl B IJIOCKOCTH o, NpuueM Fyc
< F;. [lokaxurte, yto 1is nwo6of toukn X | XF,| = | XFy.

12.28. Ilycte @ u & — ABe npsambte. Touka X — nepemenHasi ToUka
npsimolt a. Kak mensercsi| Xb| npu ppuxenuu Toukd X B.OJIHOM Ha-
fnpaBJjeHuy 0o npsamoft a? ‘

12.29. Ha nockoctu JexuT noaoca (Qurypa, 3ak/iOYeHHAHd Mex-
Iy ABYMS NapajiefbBEIME NpsMeiMu) miupunoft d. Pacctosnusg go ee
KpaeB OT HEKOTOPOH TOUKH, He JeXalled B 3TOH MJIOCKOCTH, PaBHHL d;
u d,. Kax Ha#ité paccrofHue or gaHHOH Toukd j0 noJockl? (upuua
IOJIOCEL — 5TO PACCTOSIHUE MEXIy ee KpasiMH.)

12.30. Touka K ypasneHa OT BceX BepIIMH TpeyroJbHHKa Ha 1,
TouKa L ynajeHa oT Bcex ero cTopoH Ha 1. Kakas u3 aTuX Touek Onuxe
K TUIOCKOCTH TPEYTOJNBHHKA?

12.31. IlpaBuabnetit TpeyronbHuk ABC umeer cropony d, | XA|=
= 2d, | XB|= | XC| = d. MoxHo 14 HalTH pacCTOSIHHE OT TOYKHU X
L0 TpeyrosbHHKa?

12.32. Ksanpar ABCD wumeer cTtopoHy, paBHyio 1. Beiyncinre pac-
crosHue ot Toukn X jo KBajpara, ecau: a) | XA| = { XB| =|XC| =

=1, 6) | XAl =1, | XB|=V3, |XD| = V3.

SN AN
12.33. B rerpasgpe PABC ABC = PCB = 90°. Kakue Hajo cieath
M3MepeHHsl Ha TOBEPXHOCTH TeTpasipa, YToObI BHIUMCAHTL PACCTOSIHHE
OT BeplIMHbl P [0 MJIOCKOCTH OCHOBaHHA? A 0 CaMOro OCHOBaHHS?

3adauu k nynkmy 12.8
A

12.34. Bce TOUKM HEKOTOPOH JIMHUM OLMHAKOBO VIAJNEHBl OT KaX-
Jofi M3 ABYX [JAaHHBIX IUIOCKOCTeH. lBaserca JM 3Ta JIMHHS NpsMoH
WM ee wacTbio? fIBjsiercs siu oHa nuockod? Paccmorpure ABa cayuas:
KOTJla IJIOCKOCTH MapaJiie/bHbl ¥ KOIJa OHH NepeceKaroTCH.

12.35. Or Kaxpuo# 43 IBYX NEPNeHAMKYJAAPHBIX ILIOcKocTell He-
KoTopasi npsiMas yaajeHa Ha paccrosuue d > 0. Ha kakom paccrosi-
HUU OHa HAXOAMTCA OT UX ofWwel npsamMon?

12.36. Uepe3 Toukn A ¥ B miocKOCTH @ NpOBeJEHbI JABe MPsiMble
a u b, nepneHAMKYJsipHBIE 3TOH MJOCKOCTH. [lokaxute, uto |ab| =
= | AB].

1237. [lyctp o LB, a N f=¢c, aca, b P, alld, {al=
=d,, |bc| =dy (d; 5+ 0, dy 5= 0). Uemy paBuo |ab|?

12.38. [IBe npsMble @ M b Jexar B IJIOCKOCTH o Ha PACCTOSHHH
d, mexny coboii. [Ipsimas ¢ nepneHAuKyAaPHA 3TOH NJAOCKOCTH. |ac| =
= d,. Haliqure |be|. (d; # 0, d; = 0.)
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12,.39. [Tpusenure npuMep JBYX HEIJIOCKMX JHHHH, PacCTOSTHHE
MeXNy KOTOPBIMH NOCTOSHHO.

12.40. Kakoit ¢urypoii sB/sieTcd MHOXKeCTBO ToueK X, TakHX,
yro: a) | Xa| =4d; 6) | Xa|<d; B) | Xa| =d; 1) d, < | Xo} <dy?

12.41. Ilyets @}l b, b )] ¢, lac), | ab), |bc| u3Becturr. Kak nafitn pac-
CTOSIHHE OT OJHOM H3 JaHHBIX MPSMLIX 10 IJIOCKOCTH, B KOTOPOH JeXar
nApyrye ase? BriuMcanTe paccTosgHUeE OT ¢ A0 MJOCKOCTH, B KOTOPOH Jle-
xatau b, ecant |ac| = 3, | be| = 4, a| ab| npuHAMaeT Takue 3HAYEHHSA:
I, 2, 8 4, 5 6,7

12.42, Paccrosnue Mexay AByMs Mapa//ielbHBIMH IJIOCKOCTAMHM
paBHo 1. B Hux Jexar nBa kpyra paguycoMm 1. Beruucaure paccrosnue
MEXKIY KPYTaMH, ec/1H paccTOsIHHE MEXKY UX LeHTPaMHu paBHO: a) 2; 6) 3.

12.43. JlBa mpaBHJbHEIX TETpPasjpa CTOST Ha MJjocKocTd. [loKaxu-
Te, YTO PACCTOSIHHE MEX]Y HUMH MeHbIe PacCTOSHHS MeXIy HX Bep-
IUHHAMY, He JieXalluMH B JlaHHOH miockoct. OGobuMTte 3anauy.

b
12.44: Tlycts ABCA,B,C, — tpeyrosbHass npusma. Ee ocHoBa-

N
HUEM ABJAETCA paBHOCTOpOHHHﬁ TPEeYTOJIbHHK CO CTOpOHOﬁ 2, AIAC ==

N
= A,;AB = 60°. Hapucyiitre Bbicory npuamsl, ecnn | AA,| paBusiercs:
a) 1; 6) 2; B) 3. Brigucsure ee B xaxaoM cayyae. (Boicota npuamer —
STO PACCTOSIHHE MEXAY IJIOCKOCTSIMH €e OCHOBAHHH HJN OBLUEH mep-
HEHAUKYJISIP STHX MJIOCKOCTEH.) ,

12.45. B napannenenunene ABCDA,B,C,D, Bce rpaHi — paBHbIe
pomGer. Octpslil yron pomba paBeH ¢, cropoHa paBHa d. Uemy paBHa
€ro BBICOTA?

12.46. B npasusbHOM Terpasipe ¢ pe6poM 2 NpOBOZHUTCH CeUeHHe
NJIGCKOCTBIO, MapajijiefbHoOl ofHO# W3 rpanefi. Bhipasurte miomans
3TOro ceuyeHHs Kak f (x), rie x — paccrosHHe MeXAy rpaHblO M MJO-
CKOCTBIO CEeueHHs.

12.47. B ocHoBaunu 4verthipexyroJbHoil mupamugst PABCD  ne-
JKHT KBajpart co cropouoit 2. I'pann PAB nepneHiHKy/AsapHAa OCHOBa-
auio. |PA} = |PB| = 2. B »roifi nupaMuJe HpPOBOJHUTCS CEUEHHE,
napaJanenbHoe miockoctn PCD. Bripasute ero miomane Kax [ (x),
TJe x — paccrosinue MekIy CeueHHeM W NapasiefbHON eMy IpaHbio.
Moskere Jid BBl YCTAHOBHTb, B KAKHX IPaHMLAX JIEXKUT €ro niomais?
Pewnre Takyilo ke 3ajaqy, €C/AH IJIOCKOCTb CeYeHUs mHapaJliesbHa
OPYTHM TPaHfAM NUPaMHUIbL.

12.48. [IpaBHNBHYIO YETHIPEXYTONBHYIO MHPAMHAY TOJOKHIAH GOKO-
BOM rpaHbio HAa JAHHYIO MJAOCKOCTb. Paccrosiuue ot pe6pa ocHOBaHHH,
He JIeXKallero B 3Tof MJIOCKOCTH, [0 MJIOCKOCTH 0Ka3aJ0Ch PABHO BHICOTE
nupamuipl. Kakoe ee pe6po sB/sfercss HanOOJbLIMM?

12.49. Jlio6ple M ABe TPEHOTH MOMKHO [OCTABUThL Ha 3€MJIO Tak,
YTO TepekJajuHa, YCTAHOBJIEHHas Ha HUX, OyIeT TopH3OHTa/lbHa?

12.50. CamoJsier JieTHT Ha OAHOH H Toft e BeicoTe. Bhl pacmosa-
raere AByMs npuGopaMy LS M3MEDEHHS PacCTOSHHA J0 Hero. Moxkere
JIH Bbl ¢ HX MOMOILBIO ONPeREe]HTb BHICOTY, Ha KOTOpOH OH JIETHT?
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§ 13. MPOCTPAHCTBEHHAS TEOPEMA MU®ATOPA

13.1. Tpu chopmynuposku teopembt lMudaropa

Teopeme ITuparopa MoxHO AaTk N0 KpaHHEH mepe TPH (OPMYJIH-
POBKH:

1) 8 npamoyeorvHom mpeyzoavrure xeadpam OAUHbL 2UNOMEHY3bi
pasen cymme K8acpamos OAUH KQAMeEmos;

2) keadpam Oarunbt OUAZOHAAU NPAMOYESONGHUKA DABEH CYMME K6ao-
pamos Oaun Osyx e20 B3AUMHO NEPREHOUKYAAPHOLX CIIOPOH;

3) keadpam Oaunvt 4106020 OMpPe3Ka paseH cymme Keadpamos OAur
e20 npoekyuti Ha aobbie 08¢ 63GUMHO nepnesHOUKYAApHble npambie.
(TTonpasyMeBaeTcsl, 4TO OTPE30K M MPAMBIE JIEXKAT B OAHOH IJIOCKOCTH.)

Bropasi (opMy/HpOBKa H3BeCTHa H, OYEBHAHO, PAaBHOCHJbHA IHep-
BOH, a BCIIOMHHB ONpeie/ieHHe HPOEKIHH, MOXKHO YOeIHThCS, YTO Tpe-
Thsl (POPMYJSHPOBKA pABHOCHJbHA BTOpOft (puc. 123):

|OCP* = |0A] + |0BP, |0A] = |0,A,|, |0B| = |0:B,].

13.2. MpocTpaHcTBeHHas Teopema [udaropa ansa npoexumuH

Leap storo naparpaga — o6obuuth Teopemy [ludaropa #a npo-
crpadctBo. Kaxkzas u3 Tpex dopmyaupoBok Teopemsl [ludaropa no-
yCKaeT COOTBeTCTBYIOee oGobmenue. Mbl Bocnosib3yeMcesi 31ech Mo-
caennelt GopMyHPOBKO#: B Hefi npu 0606LeHHH H3MeHEeHHs1 MUHEMAJb-
Hbl — HAJI0 TOBOPHTb HE O IBYX, & O TPeX B3aHMHO IepNeHIHKYJ/sAp-
HBIX TIPSIMBIX.

Teopewma 13.1 (npocmpancmsennans meopema  [Tugaeopa).
Keadpar dauner awbozo orpesxka pasen cymme ksadparos Oaun
e20 npoexyuii Ha arofGble TPU 63AUMNO nepnenduxyaapuvie Nps-
Mmeie.

HJorkasartreabcTBo. [lycTh B mpocTpaHcTBE 3aJaHbl OTpe-
30K AB H TpH B3aHMHO NepleHIUKYAspHbIE NpAMbie @, b, ¢ (puc. 124).
OGo3HauuM yepes y MIOCKOCTb, B KOTOPOH Jexat npsmeie a u b. [Ipo-

BelieM uepe3 ToukM A u B npsamue p ¥ g,

8 ¢ nepneHAuKyIsIpHEIE [JIOCKOCTH Y, OTPE30K
8, A’B’ — npoexuus orpeska AB Ha maoc-
KocTb ¥ (cyuafl, Koria p = g, T. €. Korja
(AB) || ¢, paccmoTpHTE CaMOCTOSTENbHO).
Tak xak p L yu gLy, 0 p| g anmno-
TOMY TPAMBIE p M g JIEXKAT B HEKOTOPOH

l maockoctd 6. ChpoektHpyeM Tenepb B
0 o A miockocTd § orpe3ok AB Ha apamyo p.
[Moayunm orpesok AC (cayyai, Korja

A =C, paccMOTpUTe CaMOCTOSTENBHO).

Tak xak p Ly u npsmas A'B’ jexur B

v, 10 p L (A'B’). CnepoBatenbto, OTpes-

Puc. 123 ku A'B' n AC — 3To npoeKuud oTpesKa

0z
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AB Ha JBe B3aHMHO Iep-
NeHAMKYJ/ISPHLIE IPSIMEIE c A
B miockoctd 8. Toraa
no Tteopeme [Iudaropa 8
(BcriOMHHTE €e TPEThIo

(dopMyIHPOBKY)

|ABP = |A'B'P? +
+ |ACE. (13.1)

CrpoeKtupyeM Tenepb
orpe3ok A’'B’ Ha npaMy0
a B orpe3ok A,B; ¥ Ha
npsmMyio b B oTpe3ok A,B,.
CuoBa no teopeme ITuga-
ropa noJyuuM:

Puc. 124

|A'B']P = |A;B,* 4 | 4,B, 2. (13.2)

IMo Teopeme o mpoekuusx (caencrue 1 rteopemur 12.1) orpesku
A;B, u A,B,; — 310 poekuuH otpe3ka AB Ha HpsiMbie a H b COOTBET-
ctBeHHO. CnipoekTHpyeM Tenepb otpe3ok AB B orpesok A,B; Ha mps-
MYIO ¢, IPOBE/is Yepe3 TOUKH A u B naockoctd @ H P, nepneHAuKy.Iap-
Hele npsamoit ¢ (puc. 125). Tak kak Touka C — npoekuusi TOUKH B Ha
npaMy p, 1o C — ToYKa nepeceyeHus miaockoctd P u npsamoi p. Or-
pes3ku A3B,; u AC napannensusl (Tak Xak ¢ Ly v p L ¥), ¥ KOHUBI HX
JIeXKAT HA Napaj/efbHEIX NjockocTsX o u P. IloatoMy no snemme 12.2
orpesku AzB; u AC paBum, T. e. |A3B;| = |AC|.

3amenss B (13.1) aaunet |A'B'| u |AC| pnunamn npoekuuit |AB,|,
|AyB,l, |A3Bsl, monydaem TpeGyeMOe pPaBeHCTBO:

IA312 = IAlBll2 + |A232|2 + IAsBaP- u
¢ 4

&

Puc. 125
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13.3. O 3HaueHuu teopemsl TMniparopa

Teopema [ludparopa — 370 ri1aBHass W caMas 3ameyatesbHas Teo-
pema reoMeTpHu, Npexae Bcero oOpluHas «IIocKas» TeopeMa Iludaropa,
TaK KaK OpOCTpaHCTBeHHOe 00oClieHHe NoNydaeTca Ha ee OCHoBe (Kak
BH/JHO U3 BriBoAa 1. 13.2). Teopema I1udaropa sameyarennvua yxke TeM,
4TO OHa BOBCE He OouyeBHMAHA. Ec/u ONIAHYTBCH HA AOKA3aHRbIE HaMH
TEOpPeMBI, TO MOXKHO 3aMETHTh, YTO MOYTH Ka)/af H3 HUX CTAaHOBUTCH
LOBOJIbHO OYEBHMAHOH, €CJAH TOJBKO XOPOLIO MOHSTH ee COAEpIKaHue,
XOTsl TOUHOE [0Ka3aTe/bCTBO MOXKET OBITh HEe OdYeHb OPOCTHIM. Tak,
HanpuMep, To, YTO MepHNeHAHKYAAp KOpoue HAKJIOHHOH, BHAHO MPOCTO
Ha yeprexe. Ho CKOJ/IBKO HH CMOTpH Ha MPSMOYTOJbHELH TPEYTOJbHHUK,
HeJsb3s1 YBUJETh, [OYeMy MEX]y €ro CTOPOHaMH BCeria ecTb TaKoe Mpo-
CTOE COOTHOILIEHHE, XOTS W3BECTHbI €ro OuUeHb SICHBIE JOKA3aTesbCTBA.
OfHO M3 HHUX BBl JErKO CMOXKEeTe YBHIEeThb Ha pUCyHKe 126.

3naueHue TeopeMmbl IIndaropa cocrout
Opexzie BCEr0 B TOM, YTO H3 Hee HJH C ee
al o TIOMOIILBIO MOXKHO BBIBOJHUTDL BCE TEOPeMbl, Ka-
caolmuecss IJHMH OTPE3KOB H BEJIUMYHH YIVIOB
Ha IJIOCKOCTH M B IPOCTPAHCTBe (HE cuHTas
c b2 CaMLIX TEPBHYHBIX TeopeM 06 yriax). Mel

yKe BocHosb3oBaluch Teopemoil ITudaropa
B HallHX OCHOBHHIX BBHIBOJaX — B TeopeMme
o Oumkafiliux TOUKAaX, B JOKasaTesJbCTBe
npocrpaHcTBeHHOll  Teopembt [ludaropa —
u eme OyneM eio nosab3oBathes. Kpome toro,
MBI CCBIIAJHNCH Ha TO CBOHCTBO MNEpPNEHAHKY-
ol & JApa K NpsAMOM, 4TO OH KOpoYe HAaKJIOHHOH;
3T0, OYEBHJAHO, MOKeT OHIThb BBIBEJEHO U3
teopembl [Tudaropa. U3 teopemsr [Tudaropa
BBIBOJIUTCS TEOPEMa KOCHHYCOB, BepHee,
obobiennas Teopema Iludaropa, a us Hee
MOXKHO BBIBECTH TEOpeMy CHHYCOB, NpH3Ha-
K{d paBEHCTBA TPEYTOJBLHMUKOB U T. A.

MoxHo ckasartb, uro TeopeMa Ilugarcpa
BBHIpa)KaeT OCHOBHOJ 3aKOH CBSI3N MexJy pac-
7 CTOSSHMSIMH Ha NJIOCKOCTH, a B TpOCTpaH-

CTBEHHOM OOOOIeHHH — B B IIPOCTPAHCTBE,
y A, Ecnn Ha n/10CKOCTH BBEIEHBI MPAMOYIO/NbHEIE
2 KOOpAMHATH X, y (pHc. 127), To paccTosiHMe
MexRy TouKamH A, (xy, y) ¥ A, (xy, y;) BH-
paxaetcs o teopeme [ludaropa topmynoh

Puc. 126

Ay ,
Y, 8 J A4, | =V(xz'-x1)2+ (y2 — y1)% (13.3)
STHM, KaK MOXKHO JoKasaTb, oOfpeje-
0 X X27 Jisercsad TreoMeTpusa Ha [JIOCKOCTH! Oéblqﬂaﬂ,
! €BKJIMJOBa IIAHUMETPUSA — 3TO TCOMETPHA,
Puc. 127 B KOTOPOﬁ NOJIOKEHHE TOUKH 3a4aeTC sl JABYMs
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KOOpAHHATaMH X, y B paccrosHue BhIpamxaerca gopmyaoit (13.3). Hua-
ye roBopsi, 3TO reoMeTpHs, B KOTOPOH BhinogHAeTcs ¢opmyJta [Iuda-
ropa. (Bo3MoxkHa WM HeeBKJHMAOBA TeOMeTPHsi, B Heil PacCTOSIHUA
BhIparkarorcsi HHave.) Takas reoMerpus Ha3BaHa eBKJHJOBOM, [OTOMY
uro uMeHHO EBkaup (B Hauase III B. mo H. 3.) nan Jayuiee ee cu-
cTeMaTHYeCKOe H3JIOKeHHe, B KOTOpoe BXoAusa i teopema [lucdaropa.
Pasymeercs, EBkiua He 3HaA CUCTEMB! KOODAMHAT, M TAKOH MOAXOA K
€BK/IHAOBO#i reoMerTpud c(POpMHpOBAJCH TONBKO B MIPOLLJIOM BeKe.

Baxuefine o6Go0IeHHs reoMeTpHH CBA3aHbl ¢ 0000IIeHNEM Teope-
mbl [lugaropa. B ocHoBe MaTeMaTH4YecKoro annapara IVJaBHbIX TeOpHH
COBpPEMeHHOH (PH3HKH — TEOPHH OTHOCHTEJBHOCTH H KBAaHTOBOH MeXa-
HHUKH JIeXaT, MOXHO cKasaTb, o6obuleHus Teopembl [Judaropa.

13.4. M3 ucropuu teopembl Mudparopa

IMudarop 6s11 rpekom ¥ xua1 B VI B. 1o H. 3. (ok. 570 — ok. 500
10 H.3.). Torza MateMaTHKa TOIbKO CKJIAABIBAJIACH Y I'PEKOB B TEOpETH-
uecKywo HayKy, H [Tudarop okasas HaeecTaHoB/IeHHe G0JIbLLIOE BJUSHUE.
OnHaKo OH BOBCe He OTKDBLI TeopeMy, Hocsulyro ero umsa. Ona Obuia
u3BecTHa Jo Hero B JIpessem Erumnte u BaBui/ioHe, HO, BO3MOXKHO, TOJ/b-
KO KaK ¢aKT, BbIBEIeHHBIH U3 uaMepeHuii. MoxkHo aymarb, 4to [ludarop
3HAM 3TO, HO HaINEs A0KasaTenbCTBO. BaAThifi 13 u3Mepenuii pakT cTan
HeOOXONUMBIM 3aKOHOM, NMOTOMY 4YTO pa3 JOKa3aHo, TO, 3HAYHUT, HE MO-
xKeT ObITb HHAYeE.

Y rpekoB He GpL10 aare6pel, OHH H3Jaraju ¥ BHIBOAHJAU CBOH pe-
3yJAbTaThl YUCTO reomeTpuueckd. Teopema Iludaropa d¢opmysuposa-
Jach TakK: KBaJpaT, NOCTPOEGHHBIH HA THIOTEHY3€, PaBHOBEJHK CyMMe
KBaJpaToB, NOCTPOEGHHBIX HA KAaTeTaX («PaBHOBEJHK» 3HAYHT «HMEET Ty
XKe nomaney). Jokasarenbctso, usBectHoe us «Hauaay EBkanga, xota
H OTIMMHO OT NPHBEJEHHOrO Ha pPHCYHKe 126, HO BEIIEPKAHO B TOM Ke
ayxe.

Haspanne BripameHHA a? — «a KBaJpar» -— NPOHCXOIUT OT TOTO,
4TO PAacCMaTPHBAJCH KBaAPAT ¢ JAHHON CTOPOHON, TaK e Kak Bepaxe-
HHe «a Ky0» DPOUCXOAUT OT Kyba ¢ pe6poM a. CHadaJa Oblia reoMeTpHs,
anarefpa nosiBUJIach Mo3xe. :

3apaun x § 13

Ocnosnoie 3ada4u

13.1. Ipample OA, OB, OC B3aumuo neprneHzuxkyaspHsl. [lpsamas
OX coctaBJisieT C HUMH YIJIB ¢, ¢s, @3 COOTBETCTBEHHO. a) [oKazkure,
yto cos? ¢ + cos? @, + cos? g3 = 1. 6) YcraHOBHTE 3aBHCHMOCTb
Mexay yraamu, Kotopbie (OX) ofpa3yer €O CBOMMH NPOEKIMSIMH Ha
naockoctd AOB, BOC, AOC.

(32BHCHMOCTB M€KLY yIJaMH MOXeT GBITh 3alHMCaHA KaK 3aBHCH-
MOCTb MEKJYy TPHTOHOMETPUYECKUMH (YHKUMSAMH 3THX YFIVIOB.)

13.2. Ilnockocrn o u B nepnenpuxyaspHel. AA, — nepneHguKy-
JISIp Ha IUVIOCKOCTh & U3 To4kU A, BB; — neprnenpuKy/aap Ha IA0CKOCThb
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P u3 Toykm B. MOXHO JIM YCTAHOBHTb CBSi3b MeXJy BeJHYMHAMH
|Ady], |BByl, |AB), [A4By[?

€Il e HUe YCTaHOBHTh CBA3b MEXK]Y BeJHYMHAMH — 3HAUHUT
B KOHEYHOM HTOre HalTH OpMyny, B KoTopo#l OblIM OBl BCe TH BesH-
UHHBL [a elile, BO3MOXKHO, HEKOTOpHIe MOCTOsHHBE. Ecau BB HalIH
tdopmysTy, B KOTOpO#l, KpOMe 3THX BEJNHYHH, €CTh H JpYyIHe, TO OCTaHaB-
JIHBATbCH HeJab3s. JIMmiHpe BeJMYMHB Halo HocTaparbcs yGpaTh u3
dopmyanl, Eciu 310 He nosyvaeTcsi, TO ME NPUXOAMM K MBICIH O TOM,
YTO CBfi3b MeKIY JAHHBIMH BeJIHUHHAMM OJHO3HAYHO YCTAHOBHTb He-
BO3MOXHO. B camoM genre, ecid B GopMyJsie NPUCYTCTBYET eUle XOTs
Obl OfHa «IHIIHSS» BENWYHHA, TO €H MOXKHO [PHIABaTb Pa3/IHYHBIE
UHC/EHHBIE SHAUCHHA H IOAYYaTh OTCIOZ@ pasHble (opMYJibl, CBA3LIBA-
ole faHHble BesmuuHE. Ho Ha onwH Bompoc ellle Halo NOCTApaThCs
OTBETHUTH: «DT0 TONBLKO HAM He yjanoch yOpaTb H3 (OPMYJIBL «JIHII-
HIOIO» BEJIHUMHY WJIM 3TO B TPHHIIHIE HEBO3MOXKHO?» [y Toro ytobhi
OTBETUTH HA TAaKOoH BOMpoc, TpeGyercs NOMOMHHTEJIbHOE HCC/eLOBaHMUeE,

[lepen TemM kKak mepefiTH K HENOCPEJCTBEHHOMY pEIUEHUIO 3aJauH,
3aMeTnM cieayromee. Bonpoc o cBA3H BeJHUHH MeXKAY COOGOH MOXHO
HECKOJbKO BHJOH3MEHHTb. MOXKHO HcKaTh He (GOPMYJY, CBS3BIBAIOLLYIO
JlaHHBIe BEJHYHHHL Mex1y coboif, a Moyl U3 HHX, CYHTas, YTO BCE
OCTaJIbHEIE W3BECTHHL. ,

O6parture Tenepb BHUMaHUE Ha TO, KaK MOCTaBJeH BOIPOC K 3ajaye.
Ero gopma He KaTeropuueckas, a npefnonoxurenbsas: «MoxHo au...?»
(BuiBaer u Tak: «Moxere siu BHL...?». TyT ectb orrenku. Kakue?) Korna
BaCc B MaTeMaTHYECKOH 3ajjaye CHPAINUBAIOT: «A MOXKHO JH clesaTh TO-
TO ¥ TO-TOP» — JIyUllle HAYHHATD CBOE pelLIeHUe C CaMbIX [POCTHIX CaY-
yaeB. Eciu B 31X, Go/lee NMPOCTHIX C/ydYasix HUYEro He BRIXOJHT, TO,
BUAMMO, U B GoJiee obiieft CUTyauuu He MOMYUHTCS. A ecu B NPOCTBIX
cly4asX pe3ysbTar NoJydaercs, TO MOXKHO NMepPeXxoiuTb H K Gosee 06-
muM caydasm. (3aMeTdM, YTO B MHBIX 3ajadax ¢ KaTeropuyeckoi ¢op-
MyJUPOBKGH 1en1ecoo6pasHo AeCTROBATbL TaK Ke.)

B nanHo# 3ajaye HHYero He roBOPUTCS O TOM, TAE JeKaT TOUKH A
u B. Bossmem A € B u B € a. O6osnaunm |AA,| = d,;, |BB,| = d,.
Bynem cuurath, uto dy = 0, dy 55 0.

Ecnu cpenut aTHX paccTosiHUi ecTb HYJH, TO OTBET OUEBHIEH U 3aja-
uM, KaK TaKoBo#, Het (?). (¥Ynpomast ycioBHe, Hajo BCE Ke COXPAHATD
cofiepKanue 3a1auu.)

Ecau nocmorpers Ha pucyHOK 128, To orset ouesnpeH. Paccrosanue
| A;B,| MoxHO Ha#iTH M3 mpocTpaHcTBeHHO! TeopeMmbl ITudaropa (?),
3HAYHUT, CBS3b MeXAY BEJHYHHAMU B 3TOM C/lydae €CThb.

BospMeMm cayuaft cioxHee: TouKy A ocraBuM B mJjockoctH f, a
Touky B yGepeM H3 miockoctd ¢ (puc. 129).

Tlyerb Ha sTom pucyuke | B1B,| = x, | A1B,] = y.

[A1By[* = % + 32,
TOI‘Ila {d2 l__ 1‘ABI2 — (dl — x)2 + y2 + dg, (?)

[Monyunnach cucremMa [BYX ypaBHEHHH C TpeMsi HEH3BECTHHIMH.
Kak npaBuno, 0AHO3HAYHO HAHTH peLIeHHE TAKOH CHCTEMhl HEBO3MOX-
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B
’ K
A
B L 8
8, «
Pruc. 128 ) Puc. 129

Ho. B 3TOM MoXHO yGemurhes, K mpumepy, TaKuM crnoco6om. M3 mony-
YEeHHOH CHCTEMBbI BHITEKaeT PaBeHCTBO

d = df + di — 2dx + | A,By? ).

3ameyaeM, 4to | A,B,|? 3aBUCUT OT X JNUHEAHO, CIEAOBATENbHO, BhI-
pasuthb | A.B,;|® uepe3 naHHbIE BEJUUYHHLE HEBO3MOXKHO.

Tenepn sicho, 4ro u B Gojee obem ciaydae, korma A ¢ P, ycra-
HOBHTDb CBfI3h MEXXY STHMH BeJMYMHAMH He yhactca ().

HNoneiraemcst pasofpathess B 3ajaHHOH cHTyanuu noiapoGHee: a
noyeMy Tako#i cBAsm HeT? KaKoBa reomeTpuueckas HpPHPOAa ITOro
aBneHuA? (K OTHICKaHUIO reOMETPHUYECKON CYTH 32JaYM HAC NOOYHKAAeT
H YHCcTO anreGpanyeckoe ee pemenne. Mbl NPUIIIK K OTBETY, COCTABHB
HEKYIO CHCTeMY H IPOaHaJH3HPOBAB e pellleHHe. A HeJb3s U K TOMY
Ke OTBETY MPHHATH YHCTO reOMETPUYECKUM METOAOM, T. €. pACCMAaTpHBas
¢qurypel B mpoctpaHctBe?) BepHemcsi K pucyHky 128. 3adukcupyem
TOUKY A B IVIOCKOCTH P H nocTaBuM TaKOH Bonmpoc: «A riie MoXker Ha-
XOIHTBCS, UCXOAS U3 YC/IOBME 3ajayH, Touka B?» Tak xak |Bp} =
= dy % 0, T0 B HaxoauTCs Ha JIOCKOCTH, NapaieIbHOA MocKocTH £,
yAajeHHOH or P Ha paccrosiHue d,. Takux mJockocTeH JiBe, BO3bMEM
onHy u3 HuX B, (puc. 130). Tak kak Touka B HaxoauTcs Ha QUKCHPOBaH-
HOM paccTosiHuH oT A, TO oHa. Gymer
HaXOAMTLCA HAa (PUKCHPOBAHHOM pac-

CTOSHUH OT TOYKH A, — NPOEKUHH TOY-

k4 A Ha mnockoers ;. Ho 310 o3ma-

Yaer, YTO .0HA HAXOIUTCH Ha HEKOTOPOH

OKDYXXHOCTH B ILJIOCKOCTH P; ¢ HeHT- e — 6
poM B Touke A,. Ho Torga Trouka B, — '
IpoeKuMs TOYKH B Ha mjaockoeTh f —

OylieT HaXOANTbCA Ha OKPYKHOCTH C

ueHTpoM B Touke A (?). A Tenepb BHAHO,

yro |A,B,| He onpenenserci OHO3HAY-

Ho. (M kcrath, xopowo BUAHO, B Ka-

KHX rpaduuax Haxomurces [A;Bq| (?).)

Tenepp, Korza sajauya peinena, Puc. 130
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CTOMT 3ajyMaTbCsl: a MOYEMy JKe HaM yjajock HalitH |A,B,| B cu-
TyauuH, H306paxKeHHOW Ha pucynke 128? U eme: Hafitn |A,8,], T. e.
YCTaHOBHUTD CBSI3b MEXAY JaHHBIMH BEJHYHHAMH, 0Ka3a/10Ch HEBO3MOXK-
HO. MOXHO Jii BBECTH B PacCMOTpeHHE ADYTHe BEJHYHHBI, TaKHe, 4TO
AJsi HOBOro HaGopa BeJIHUMH (JAHHBIX H BHOBb BBEJEHHBIX) MOXHO
YCTAHOBUTb CBSI3b MeXAy HHMH?P

13.3. Uepes ogHy TOYKY IpPOBEJEHEI TPH B3aHMHO NEPHEHIHKY-
JIsipHble mpsiMpie. Uepes Kaxiple Be U3 HHX MPOBeJEHAa MJIOCKOCTh.
BospmuTe emie ofHy TOUKy. PaccMOTpHM TaKHe BEJHYHHBI: PACCTOSAHHE
OT Hee JI0 NepBOH TOUKH, PacCTOAHHS OT Hee N0 JAHHBIX IUIOCKOCTEH H
PACCTOSIHHSA OT Hee 0 JaHHBIX NpAMBEIX. CKOJIBKO H KaKHe Hajlo 3HaTb H3
3THX BeJMUMH, 4To0nl HaliTH octanpHue? [loxTBepauTe NOMYYEeHHBIH
pe3y/abTaT KOHKPETHBIM DacueToM.

13.4. Ilyctb ABC u ACD — ;B2 npsaMOYTOJbHEIX TpeyroJbHHKa
¢ katetamu 3 H 4. Ond UMmeroT o6uiyio runoTenysy AC u Jexar B mep-
NEHAUKYJASAPHHX IVIOCKOCTAX. BBHIMHCIAHMTE JJHHY CaMoro AJHHHOTO
OTpe3Ka, COEIUHAIOUEI0 TOYKH ITHX TPEYTOJbHHKOB M He JeKaliero
rHa (ACQ).

13.5. INpaBusbubifi wectuyroibHuk ABCDEF co cropoHo#t 1
COTHY/H 10 AuaroHanu AD Tak, YTo ero 4acTH OKasa/HCh B NepneH/u-
KYJSIPHBIX TJIOCKOCTAX. BhIuHC/HMTE HOBOE paccrosiHHe Mexly B u F,
Mexay orpeskom AB u E. _

13.6. B ky6e ABCDA,B,C,D,; pe6po paBHo 2. Touka K — ce-
penuna pebpa CD, Touka L — cepepuna pebpa C,B,, Touka A — cepe-
ZuHa oTpe3ka MB, touka N — cepeiusa otpeska AK, Touka P jnexur
Ha otpeske A;D, Touka Q siexuT Ha orpe3ke CD,. Beiuncinre: a) | A4,K|;

6) IKLL; 5 [LML; 1) [LNJ; %) |PQl, npuew |DP|= DA,
1
ID:QI= % ID.CI.

13.7. Konuwt orpeska AB nawHO# 2 jiexkat B nmepHeHIUKYJSPHBIX
nnockoctaAx o u P (A €a, B € P). |AP| = |Ba|j = 1. Touka K uBu-
xkerca oT A K B no orpesky AB. Buipasute paccrosinue ot K 1o npaMo#
nepeceyeHys 3THX Nockocrell Kak f (x), rae x = |AK|. B Kakux rpa-
HHLaX JeXar 3HayeHus 3TOH PyHKUMH?

b

13.8. lBa nonykpyra HMeoT obwuii aguamerp AB H nexat B nep-
NeHAMKYJSPHBIX MIOCKOCTAX. M3 TOUKH A 1o OKPYXKHOCTH OZHOFO U3
HHX H U3 TOYKH B 1Mo OKPYKHOCTH JPYroro OfZHOBPEMEHHO H ¢ OAHOMH
ckopoctbio ABHKyTcs ToukH K u L. Kak usmenserca |KL[?

13.9. Taockoctu @ U P nepecekaiorcs, A € a, B € f, AA, — nep-
HNEeHOUKYASP Ha NI0CKOCTb B, BB, — mepneHAuKy/ap Ha NIOCKOCTD O,
Moxere s Bbl YCTaHOBHTb CBsi3b MexAy Beauununamu |AB|, |AA4,],
|BB,|, |A,B,[?

13.10. [Isa paBHocTOpoHHHX TpeyroabHuka ABC u ABD jexar B
nepnesAHKYISPHEIX MIoCKOCTAX. X croponw pasubl 1. a) M3 Touek
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C u D mo orpe3gaM CB u AD onHOBpeMEHHO M C OJHOI CKOPOCTBIO
JBHHY/HUCH TOUKH K W L. B KakuxX rpaHunax JeXUT pacCTOSHAE MEKLY
numa? 6) OTBeTbTE Ha TOT K€ BONPOC, €c/H TOYKa L ABHHYJach OT
A x D (npu npouHx Tex xe YycaoBHAX). B) SIBasiercs i HaliieHHOe
BaMH HauMeHblilee 3HaueHHe AJA paccrosHus | KL| paccrosnueMm mex-
1y npsaMeiMi (BC) u (AD)? Mexny orpeskamu BC u AD? (OrtserbTe
IJs KaxAOTo U3 caydaeB a) u 6).)

13.11. B xy6e ABCDA,B,C,D; touru K u L ABHXKYTCS IO OTpe3-
kam A;B n AC rax, uro Bcerna JA;K| = |AL|. B Kakux rpa”uuax
aexut | KL}, ecin pebpo Kyba pasHo 1?7

13.12. V¥ Bac umeloTcA 1Ba OAHHAKOBBIX CIHYEYHBIX Kopobka. Kak
Bhl HX HPHJIONKHTE APYT K APYry AJs TOTO, YTOOBl HOJNYYHTH MPSMO-
Yyro/ibHbi# napaagenenune] ¢ Hauboabuled AHAroHAJBIO?

13.13. Moxkere /in BB Y3HATh JJIHHY AHATOHAJH CIHYEYHOFO KOpob-
Ka, HMYETO B HEM HE H3MEepsiAr

§ 14. Y bl

B sToMm maparpacde paccMaTpHBAIOTCS YIVIBI MEXKIY IPAMBIMH H TIJIO-
CKOCTSIMH B mpoctpaHcTBe. MX NOCTOSIHHO NpPHXOAMTCA HM3MEPsITh B
NpakTHKe. YTON HaK/IOHA MJOCKOCTH OPGHTH CNYTHHKA K IVIOCKOCTH
SKBATOPa, Yrosl HajieHusi JyYa CBeTa Ha OTPAaKaIoUlyl0 MOBEPXHOCTb,
yroJ HaKJOHa OpyAHHHOTO CTBOJIA NPH BHICTPEJie, Yo/ HaKJIOHA cKaTa
KPBILIH, J0ATOTa U IUHPOTa MEcTa Ha 3eMJie H JpyTHe NoA06HbIE IPHMEpPHI
rOBOPAT O BaXKHOCTH 3THX MOHATHH.

14.1. Yron mempay nyyammu

Haunem ¢ uactnoro ciaydas pacnonoxenus AByxX jyuefi. Kak v B
MJI3HUMETPUH, IBa Jyya HA3HBAIOTCA COHANPABJEHHLIMH WJIH OAMHA-
KOBO HANpaBNeHHbIMH, ecAH uG0 OZMH M3 HHUX CONEPIKMT APYroii,
1160 OHH JIeXKAT Ha NapaJyiesIbHbIX NPSMBIX € O4HOH CTOPOHBI OT IPAMOH,
npoxojauiel 4epes uX Hawana (puc.

131).

[ns coHampaBJEHHBIX JAydeilt p H
g npumenserca o6o3Hadenue p 14 g.

Yron Mexay cOHanpaBJeHHBIMU Jy-
yamp noJjaraercsa paBHeM 0°.

Ecau nyuu p u g He COHanpaBJeHb!

U UMeIOT ofllee Haualo, TO YroA Mew-
Ly HUMH OHOpefiesifileTcd Kak BejH4nHa
(Mepa) nsocKOro BBINYKJAOrO (T. €. He
Gospiero 180°) yria co cTOpoHaMmu p u
q (puc. 132).

Haxonen, B ofulem ciaydae, Korna
JY4Y4 p H g HE COHANPABAEHH U HUMEIOT
pasnuuHbie Hawasa (puc. 133), nocry- Puc. 13}

119



Puc. 132

Puc. 134

naioT Tak: U3 ao6oi Toukn O NpoBo-
JAT JAyuyn p’ M ¢', CcoHampasJ/ieHHBIE
COOTBETCTBEHHO C IyYaMd p U ¢. ¥YT-
JIOM MeXJYy p ¥ ¢ Has3biBaeTcsi YroJa
Mexnay p' ugq'.

BennuuHa TakKoro yrja He 3aBH-
CHT OT Bhi6Opa ToukH Q. 10 BHITE-
KaeT W3 [BYX CJEAVIOIHX JIEMM.
Yros Mexay nyyamu p u g c603Hava-

P
ercs Tak: (p, q).

Jlemma 14.1. Yeasi, croponot
KOTOpblX  COOTBETCTGEHNHO  COHA-
npasaenslt, pasHbl.

JokasaTteabCcTBO. Ilyers
JaHbl JiBa yria C BepUIHHaMH B
Toukax O m O’ ¥ ¢ COOTBETCTBEH-
HO COHAMpaBJIeHHBIMH CTOPOHAMH:
pMp uqgtq (puc. 134). Ecau
JaHHBIE YIVILL JIEXKAaT B OMHOH ILioc-
KOCTH, TO YTBEPXKIEHHE JIEMMBI H3-
BECTHO H3 m1aHuMerpuu. [losromy
MOKHO CUHTAThb, YTO OHH HE JIeXKaT B
OJHOH NJIOCKOCTH.

OT1/0XKHM HAa COHANPaBJEHHBIX
CTOpPOHaX 3THX YIVIOB pPaBHbIE OT-
pesku: OA =0'A" va pup'uOB =
= 0'B’ na g u ¢'. llposenem orpes-
xu 00'; AA’, BB', ABu A'B’. Tak
kak 0A = O'A’, OA || 0'A'norpes-
kKu 00" u AA’ He nepeceKaiorcs, TO
yetsipexyronbiuk  QAA'0" — na-
panaenorpamum. [Tosromy 00" = AA’
B 00' || AA’. Amanoruuno 00’ =
= BB’ u 00'|| BB'. TIlostomy
AA' = BB' un AA'| BB', 1. e.
yeThIpexyroabHik ~ ABB'A’ — na-
pasJieslorpamMM. Criel0BaTeNIbHO,
AB = A'B'.

Hrax, B Tpeyroabuikax OAB u O’A’B’ cOOTBETCTBEHHBIE CTOPOHH
pasubl. Ho Torza B HUX paBHBI H COOTBETCTBEHHEIE YIJIB, IOCKOIbKY OHH

P
OIMHAKOBO BhIpaxKaloTCs depe3 JJIHHBI HX CTOpoH. Hrak, AOB =

’/’\ , P /'\ ,
=A'0'B’, 1.¢e. (p,q) =(p',q). B
Jlevwma 14.2. HJea ayua, conanpasienrvie ¢ Tpersum, cona-

npasaenol.

Hokasarteanbcrtso. Ilycrts ayuu a u b conanpaBaeHbl ¢ 1y«
yom ¢. Jlokaxewm, 4to a ¥ b conanpasaens. Ecin a, b u ¢ nexar B ojHOH
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MJI0CKOCTH, TO 3TO CJEAyeT W3 COOTBETCTBYIOHIETO pe3y/hTaTa MJaHH-
meTpui. [TosToMy npeanonoxuM, UTo OHH He JIexKaT B OfHOf TIIOCKOCTH

Torxa u3 JeMMBI O TOM, 4TO JiB€ NpSIMBIE, NapaJjijlesbHbE TPETbel,
napaJjiieNibubl, CJeNyeT, YTo Jy4H a, b, ¢ JieXkaT Ha napaJJe/bHbIX Mps-
MbiX a’, b’, ¢. Hauana nyueht a, b, ¢ — touku A, B, C — He nexar
Ha ofHOH npsAMON, TaK KakK HHaye Owl JyuH a, b, ¢ Jexxanu Obl B OfHOH
IIJIOCKOCTH BOMpEKH mpeamnosioxkenuio. CiefoBaTesbHO, yepes To4kH A,
B, C npoxopuT ompeaesieHHas miaockoctb o (puc. 135). Jlyun a, b, ¢
He JIeKAaT B OJHOM NJIOCKOCTH, a 3HAYUT, He JIEKAT B o,

Jlyuu a u ¢ napaJsenbHBl H, 3Ha-
YHT, JIEXKAT B HEKOTOPOH IJIOCKOCTH.
OHa nepecekaer NJAOCKOCTb ¢ NO NPsi-
moit AC. Tak Kak a M ¢ coHanpas-
JIEHBI, TO OHH JI€XKaT [0 OAHY CTOPOHY
or »10H mnpsimoit. TeM caMbelM OHH
JieXaT C OJHOH CTOPOHBEI OT IJOCKO-
CTH «.

TOYHO TaK e MOAYy4HM, YTO Jy-
yi b ¥ ¢ JexKar ¢ OJHOH CTOPOHBI OT
o. 3HauuT, JAY4H a ¥ b Aexar c
OJIHOH CTOPOHKI OT IVIOCKOCTH &, TaM,
TIe JIeXHT JayY C.

Tak Kak Jyud a v b napanjenn-
HBI, TO OHH JIeXKAaT B ORHOM HJIOCKO-
CTH. 3ra NJOCKOCTb MepeceKaer
nJ0CKOCTh o no npsmoft AB. U rak
KaK Jy4H @ 4 b Jiexat ¢ OfHOH Cro-
POHBI OT NIOCKOCTH €&, TO OHU JI€XKaT
€ OJHOH CTOPOHHI OT npsiMoil AB, B
OIHOH MOJYNJOCKOCTH. 3HAYHT, a
1 b conanpasaers. W

TMociie Toro Kak [OKa3aHL 3TH
JIEMMBI, CTAHOBHTCA SICHO, YTO eCJH
JlaHHL IBa J1y4a P, § U U3 PA3HBIX TO-
uek A u B npoBejieHbl COHANPaBJIeH-
Hble ¢ HUMH Jayuu p’, ¢' u p’, ¢"
(puc. 136), To, BO-HEPBLIX, MO JEeMMe
14.2p" M p" u ¢’ ¥4 ¢” 1, Bo-BTOPHIX,

, P o~ ) /
no aemme 14.1(p', ¢’y = (v", ¢"), -
KaK M TOBOPHJOCH NpH OHpele/eHUH
yriia Mexny Jydamu p M g.
14.2. Yron Me}pay NpSAMbIMM
Tenepb MBI MOXEM OINpeneaHTH .

YroJs Mexay J1ByMs NpPAMBIMH B npo-
CTpaHCTBE.

Yriom Mexiy mnpsMbIME HAasbl- Puc. 137
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Baercsi MEHBIIHH H3 ABYX YIJIOB MeX-
Iy JyYyaMH, NapajJeNbHBIMH  3THM
npsMbM {puc. 137).

W3 pansoro onpeneneHus crexyer,
49TO YroJ MeXAy mnapasjesbHBIMH
OpPSIMBIMH pPaBeH HYJIO.

B ToM cayuae, koeda npsameie nepe-
CeKaromes, Yeon MexcOy HUMU DaseH
BEAUHUNE 6EPIMUKANBHBIX HE MYnbix
y2a08, OOpA30BAHHLIX 3IMUMU NP5~

MLMLL.
Ecan xe npsiMble CKpelHBalOT-
Puc. 138 cd, To, 4TOOL HaHTH YroJl MeXAy

HHMMH, MOXKHO IOCTYIIMTh TakK: 4Yepes
mobyl0 TOYKYy TIPOBECTH MpsIMEIE,
napaJjJieNbHbe JaHHBIM, ¥ HafiTH yTroJ1 MexXAy 3THMH npsiMeiMA (puc. 138).

B yacTHOCTH, MBI Temepb MOXKEM FOBODHTb O 83QUMHO NepneHouxy-
ASAPHBIX CKPEUUBAIOUUXCA NPAMbX (8 TAKXKE JIydaX), eC/H Yrol MexIy
HuMH paBed 90°. B3auMHO nepneHAMKYJ/ISIPHHIMH HasblBaeM H OTPE3KH,
JieXKalllie Ha B3aHMHO NEpNeHANKYJSPHHIX NPAMBIX.

[lpn TakoMm paclIMpeHHH NOHSATHA HEpPNeHIMKYJ/SAPHOCTH NpPSAMBIX,
Jyue#l H OTPe3KOB OCTAlOTCs CHpaBel/IHBBIMH JOKa3aHHbiE paHee Teo-
peMHl, B KOTOpHIX IepHeHAHKYJsSPHOCTh PaccMaTpuBaJiach JHLIb AJIA
TNiepeceKarouXcsl IPSAMBIX, JyYe# H OTPE3KOB: IPU3HAK NEPNEeHAHKY s D-
HOCTH TNPAMOM U NNIOCKOCTH (T€opeMa 7.1) H TeopeMa O TPeX mepreHAH-
Kyaspax (cieacrsue 2 teopemul 12.1). YGepurech B aTom! B panbheii-
meM Mbl 6yZeM NpHMEHSTh 3TH TEOPEMBI HMEHHO B 3TOM GoJiee IIHPOKOM
cmpicsie. Tak, HanpHMep, IS TOTO YTOOBI YCTAHOBHTH NEPIEHAUKYNSAP-
HOCTb NIPAMOH @ ¥ IJIOCKOCTH ¢, TENE€Pb MOXKHO HAHTH HA 9TOH IJIOCKO-
cTH mo6ple [Be mnepeceKawollyecs MpsiMble, NePNEHAHKYJISIPHEE a.
3TH MpAMBIE MOT'YT @ He NepeceKaTh.

14.3. Yron MexAy NpsMoOi M ANOCKOCTbIO

B raase 11 Mbl yxXe moppo6HO M3Y4YMJH JBa BaKHEHIIHX cJyyas
pacronoXenus MpsiIMOA M IJIOCKOCTH: NepHeHAHKY/ASPHOCTb NPAMOH H
IJIOCKOCTH M HMX MapaliesibHOCTb.

Ecau npsaMas NepneHAHKyJafpHA NJIOCKOCTH, TO OHA MepHeHAHKY-
Jaspra moGolt npaMoH, sexaied B sroff naockocru. IlosToMy ecrect-
BEHHO CUHTaTb, YTO YroJl MeXJly B3aHMHO MepNeHXHKYISPHbIMH Mpsi-
MO H MJIOCKOCTBIO pasen 90°.

Ecan e npaMaf mapainesibHa IVIOCKOCTH (HJH JIGKHT B Heil), TO
yroJ MeXry HHMH CYHTaeTcst paBHbim 0°.

PaccMorpum oOmufi ciyyali, Korja npsMas q Mnepecekaer MAoC-
KOCTb O, HO He NepneHauKyaapHa efi (puc. 139), 1. e. cayuait npsamoii,
HaKJIOHHOH K IJIOCKOCTH.

B sTOM ciyuae, xapaKTepH3ys HX B3aHMHOE paclOJIOXKeHHe, dac-
TO YKa3biBalOT, HACKOJbKO NpfiMasi OTKJIOHHJACh OT NepHeHAUKYyJsapa
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K mjockocTH. Hanpumep, B onTHKe roso-
PST IO YIoJ NajeHHs Jyua cBeTa Ha IJo-
CKYI0 NOBEPXHOCTb, T. €. IPO YFOJ Mex-
Iy OpsMOH W HepleHIUKYJspoM (Hop-
Manbio) K janHOH miaockoctd (puc. 140).
Ho B reomerpun, oleHHBast HaKJOH Mps-
MOl K MJIOCKOCTH, Yallle paccMaTpHBAIOT
He TOT yroJi, a yroJ, JAONOJHSIIOIHH ero
no 90°. A umeHHO JaeTcst clelyioliee
onpeje/eHue:

YraoM Mexay NJOCKOCTbIO M He nep-
NeHAHKYAapHOH ell npsMoil HasbIBaeTcs
yroa MeXAy 3TOH NpsiMo# H ee npoekuyel
Ha JaHHYIO IJIoCKocThb (puc. 141).

flcHo, moueMy 3TO ompejieleHHE HCK-
Jioyaer cayuaif, Koraa npsmas TnephneH-
JUKyJNdpHA IJIOCKOCTH: B 3TOM cJydae
npoeKnHel Ha MJIOCKOCTb SIBJSIETCSA TOUKa.
Ecan xe npsimMas napajnejbHa NJIOCKOC-
TH, TO ee npoekuued Oyaer npaAmas, na-
pannejbHass JaHHOH NpAMOH, T. €., KakK
TOBOPHJIOCh, YTOJ MeXAy NpsMoH H mJo-
CKOCTBbIO B 3TOM cJjyuae pased 0°.

Yron Mexay mnpsMoA M IJIOCKOCTbIO
o6/1aflaeT CJelyIOMHM CBOHCTBOM: OH fB-
JISETCH HAUMeHbuUM cpedu 6cex Yanos,
Komopeie danHas npamas obpasyem ¢ nps-
MmUY, Aexcauyumu 8 OaHHOU nAOCKoCcmU.
JIOKaXHTe 3TO CBOHCTBO CaMOCTOSITENLHO.
Upes pnokasarenbcTBa yKa3aHa Ha pPHCYH-
Ke 142.

14.4. Reyrpaxublii yron

IpencraBjieHye 0 ABYrpaHHBIX YFJaX
Jal0T JABYCKATHbE KpBILIH JOMOB, NPHOT-
KphiThie IBepH H T. m. (puc. 143), 1. e.
¢urypel, o6pa3oBaHHbE ABYMSl HOJYILIO-
CKOCTAMH, HMEIOUIMMY OOILyI0 TI'paHHIy.
CoOTBETCTBEHHO 3TOMY H JaeTcsi orpeje-
JIEHHe.

durypa, o6pa3oBaHHasi B POCTPaHCT-
Be ABYMS MOJYIJIOCKOCTSIMH, HMEIOMHUMH
ofLlyl0 IPaHHYHYIO NMPAMYIO H HE Jexa-
WKMM B OAHOH NJIOCKOCTH, Ha3biBaercs
apyrpaHHbiM yraom (prc. 144). Camu no-
JIYIJIOCKOCTH HasbiBAalOTCA TPAHfAAMH JIBY-
rpaHHOro yraa, a Hx ofuas rpaHHyHas
npsiMmas — ero peGpom.
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Pruc. 146

Hamepsior ABYrpaHHbie YIVIBI cle-
LywomuM obpasom. BosbmeM. Ha pebpe
m JBYTPaHHOIO YIVIa ® C TPAHSMH & H
p Toury O. IlpoBezem u3 Touku O B ero
IpaHsx Jy4d @ U b, nepneHAHKy.IsAp-
Hele pe6py m: a B 'paHH & U b B rpa-
HH f (puc. 145).

BesnuuHO# ABYrpaHHOIO yrIiia @ Ha-
3bIBaETCAA Yrol MEXAy a H b, T. e.
N

(a, b).

Xorsi B 3TOM ONpejieJIeHHH BeJHYH-
HBl [BYIDAHHOIO yIia YKasaHa HEKO-
TOpast TOYKa Ha ero pebpe, 3ra BesH-
YHHA He 3aBHCHT OT BHIOOpa Takol
TOYKH. JleHCTBHTE/NbHO, BO3bMEM APY-
ryio Touky O’ € m ¥ npoBeieM B rpa-
HAX @ u P us touku O ayun o’ L.mu
b’ L m (puc. 146). Ilockonbky a u a’
JIexKaT B OJHOH MOJTYIVIOCKOCTH & U Tep-
NeHANKYNAPHBL Pebpy m, T0 au a’ co-
HanpapJeHbl. AHAJOTHYHO IOJyYaeM,
yro b 44 b'. Ho Torna

@b =@, ),

T. €. paccMaTpHBaeMasl BeJHUHHA He 32~
BUCHT OT BEIGOpa TOUKH pebpa ABYrpaH-
HOrO yria .

BoJsiee Toro, U3 onpenesieHus yria
mexny Jayuamu (o. 14.1) crexyer, urto
BeJMY¥Ha ABYTPaHHOro yrja paBHa yr-
Ay Mexjy JIoOBIMH JydYaMH Ha ero
rpaHax, NepHeHiHKYJASDHBIMH  €ro
pe6py.

Ecnn BennunHa JBYTpPaHHOIO yria
paBHa 90°, TO OH Ha3HIBAETCS NPSMbIM.
Irockocmu  epaneld npamozo Ogyepan-
HO20 Yeaa nepnenduxyasprol Opye Opy-
2y. Jlerko BHAETh, YTO €CJIH IIPH Tme-
peceyeHuH ABYX IUIOCKOCTEH OJHH U3
yeThlpeX 06pa30BaHHBIX UMM JABYIpaH-
HBIX YIVIOB TNPSIMOH, TO H OCTaJIbHBIE
TPH NpSIMBIE.

JluHeiiHBIM YTJOM ABYTpaHHOrO yrja
HAa3BIBAGTCS] MJIOCKMH BHINYKJBIR yrod,
BEpLIMHAa KOTOPOro JIEXKHT Ha pebpe
AGHHOrO ABYTPAHHOIO yIaa, a CTOPOHB
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Jie)KaT Ha ero rpaHfix W Nepresju-
KyJsipHe! ero pebpy (puc. 147). Jlu-
HeHHBIH yrosi ABYrpaHHOTO yrjia —
pesysnbTaT nepecedeHus MJIOCKOCTH,
NeprneHAnKYAspHOH pe6py IByrpaH-
HOTO yrJa, C ero rpaHsMH.

s onpenenenuil uneliHoro yriaa
M BeJHYMHBI ABYTPaHHOrO yIJia cJjie-
LYeT, 4TO GeAutuna O8YepanHoeo Ye-
AQ pABHA Geaudune at06020 e20 Au-
Helinozo yeaa. Puc. 147

Ecau 1ase moaynnockoctH  o6-
pasyloT HBYTPaHHBIH YroJ, TO ero BeJMUHHA Ha3bIBaeTCs TaKxe yr-
JIOM MEXAY 3TUMH TOJAYNJIOCKOCTAMM.

3ameuadue. Ilogo6Ho TOMYy KaK B MJAHUMETPHH YIJIOM MOK-
HO Ha3BaTh YacTh MJIOCKOCTH, OFPAHHYEHHYIO ABYMs JTYYaMH, HMEIOU HMH
ofliiee Haya/l0, H CAMH 3TH JIBa J1yYa, TaK B CTEPEOMETPHH JABYTPaHHHIM
YIJIOM MOXKHO Ha3BaTb W YacTb NPOCTPAHCTBA, OTPAHUYCHHYIO ABYMSA
HOJYIJIOCKOCTSIMH, HMEIOIIMMH OOILYI0 IDaHHYHYIO MNpAMYIO, M camu
3TH JiB€é NOJYMJIOCKOCTH. MBI B KauecTBe omnpefieneHHs JABYTPaHHOrO
yrJyia BeIOpaJy BTOPOH BapHaHT, Kak 6osiee yIOOHEIA ANS paccMaTpHBa-
€MbIX HaMH BOIPOCOB,

14.5. Yron memfay NnOCKOCTAMM

[lepexos OT BeNWUHH JBYIPaHHBIX YTVIOB K yIVIaM MEXJY IIOCKO-
CTSIMH aHaJIOTHUEH Fepexojy OT YIVIOB MEXAYy JydaMH K YI/JaM Mexnay
P SIMBIMH .

Ecin iBe MJIOCKOCTH NepeceKalTcs, TO YIJIOM MeKAY HUMH Haskl-
BaeTCsl BEJIMYMHA HAUMEHbINEro M3 OGPA30BAHHBIX HMH JBYIPaHHBIX
yrioB. ¥Yron MexAy JAByMs napasJeJbHBIMH IJIOCKOCTSIMH 1IO-
Jaraercs paBHbIM 0°.

CorJyiacHO STOMY ONIPENENIEHHIO Y204 MEXcOY Nepecexarougumucs nio-
CKOCIAMU paser yeny mexncOy NPAMbIMU, e AUUMU 8 SMUX NAOCKOCTAX
u nepneHOUKYAapHoIML K Aunul ux nepecederus (puc. 148). Nokaxure,
YTO Y204 MexcOy NACCKOCMAMU PaseH Yery MexcOy nepreHOUKYASpHbLMU
um npamomy (puc. 149).

Puc, 148 ' Puc. 149
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Jononuenue x § 14. Tpexrpanubie
yrisl

OcTapasig onpefiesieHiie W H3YyYeHHe Ipo-
H3BOJIbHEIX MHOTOTPaHHEIX YIV10B 10 § 46, MbI
paccMOTpUM ceHuac mpocTeflune M3 HUX —
TpeXrpaHHpie YIVIBl. Eciu B crepeoMeTpHH
aga/JoraMH IJIOCKHX YIJIOB MOXHO CUHTaTh
IBYTpaHHBlE YIVIBl, TO TPEXTpaHHbIE YIVIBI
MOXHO paccMaTpHBaThb KaK aHaJ/OrH NJoc-
. KUX TPeyrofibHHUKOB, a B CJeIyIolux na-
Puc. 150 parpadax Mbl YBHIHM, KaK OHH eCTECTBEHHO
CBA3aHBI CO chepHUECKUMH TPeyrOJbHHKAMU .

IMocTpouTb (a2 3HauuT, H KOHCTPYKTHBHO ONpeJe/IHTh) TPeXrpaH-
HbIf YroJl MOXHO TaK. Bo3bmeMm JitoGrie TpH siyua a, b, ¢, umeolye o6-
utee Hayano O u He Jiexamue B ofHoft miockoctd (puc. 150). Stn ayun
ABJSIOTCA CTOPOHAMH TpPeX BHINYKJBIX MJOCKHX YIVIOB: YIVIA ¢ CO CTO-
ponamu b, ¢, yraa f co cTopoHaMH a, ¢ M yrja y co CTOpoHamu a, b.
O6benuneHye THX Tpex yraos o, f, y H HasbiBaeTCsl TPeXrpaHHLIM
yraom Oabc (uam, kopoue, tpexrpaHHbiM yriaoM O). Jlyuu a, b, ¢ Ha-
3bIBaloTCA peGpamu TpexrpanHoro yraa Oabc, a maocKue YIVIH &, P,
vy — ero rpanamu. Touka O Ha3biBaeTCs BePIIMHON TPEXTPaHHOTO yrJa.

3aMeuanune Moxuo 6610 OBl ONpefe UTh TPEXTPaHHBIH yroa
U ¢ HeBHINYKJOH rpanbio (puc. 151), HO MBI TaKHe TpeXrpaHHble YIJEI
paccmaTpuBath He Oynem.

ITpu xaxaom u3 pefep TpeXrpaHHOro yrja ompejensiercsa COOT-
BETCTBYIOIMH JBYTpaHHBIA yros, Takof,, pe6po KOTOPOro COZEPKHT
COOTBETCTBYIOIIee peGpo TPeXIpaHHOro yIjia, a I'paHH KOTOPOro CoAep-
XKaT [pHJeXKalHe K 3ToMy peGpy rpaHH TpPeXrpaHHOro yrJia.

BeqnunHel AByrpaHHbIX yIVI0B TpexrpanHoro yraa Oabe npu pebpax

a, b, ¢ 6yzem cooTBeTCTBEHHO 0603HayaTh uepes a, b, ¢. BennuuHb njo-
CKHUX yIJioB o, B, y — rpaneli TpexrpaHHoro yria — GyleM o6o3Ha-

yath a, B, ¥.
Tpu rpanu «, B, y Tpexrpantoro yria Oabc v TpH €ro JBYTPaHHBIX
PNV ~ o~

yrja npu pe6pax a, b, ¢, a TakkKe BeJHYHHEI &, , Y U a, b, ¢ GyAem
HasbBaTh 3JIEMEHTaMH TpeXI'paHHOro yraa. (Bcromuurte, uTo 3/1€MEHTHl
IJIOCKOTO TPEYTOJbHHKA — 3TO €r0 CTOPOHBl H €ro YIVIHI.)

Hama 3apgaya — BBIDa3HTb OIHHM 3J€MEHTHl TPEXTPAHHOrO YyrJja
yepe3 ApPyrHe ero 3JMeMeHThbl, T. €. MOCTPOMTb «TPUrOHOMETPHIO» TPeX-
rpaHHBIX YIVIOB.

1) Mul nauHeM ¢ BBIBOZA aHajora TeopeMbl KocuHycos. CHauasa
paccMOTpUM TaKo TpexrpaHHubifl yron Oabc, y KoToporo Xots Gbl ABe
rpaHH, HarpuMep o U B, SBJIAIOTCA OCTPHIMH yriamu. BosbMeM Ha ero
pe6pe ¢ Touky C M mpoBeZieM M3 Hee B I'DaHAX O M [} meprneHanKyJs-
put CA u CB K pebpy ¢ fo nepeceueHuss ¢ pebpamu a u b B Toukax A
u B coorsercteenHo (puc. 152). Buipasum paccrosnue | AB| us tpe-
yronbHikoB OAB u CAB no teopeme KOCHHYCOB.
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[Tosyunm: .
|ABJ? = | AC P + | BC]P— \/
— 2| AC||BC|cos ¢
|ABJ? = | OAJ + [ 0B P —
—2{A0}|BO}cosy.

Puc. 151

Boiuntas H3 BTOPOro paBeHCTBA
nepBoe, NOJYYHM:

|OA|* — | ACI* + | OB|* —| BC}* +
+2]AC| | BC|cos ¢ —

— 2| AO0||BOlcosy = 0. (14.1)
Tak kak tpeyrosbHukn OCB u OCA
NPSIMOYTOJIbHBIE, TO

|OA|?— | AC)? = |OC)* n |OBP*—
— [BCP2 = [OC]?.  (14.2)

[Tostomy u3 (14.1) u (14.2) cuenyer,
yTC

|0A||0B|cosy =|OC|2 + | AC| | BC|cos ¢,

T. €
10C} . 10CH JACy |BC} .7
cosy = . . cos ¢.
Y= "Toa1 o8] T Toal 0B
Hom=cos 6, wﬁl:cos&\, ﬂ:sinb\, 1B _ sine.
|0A| ™ 0B |04 |0B|
[Toatomy
cosf:cosacosé\—{—sin&\sinf}\cos:'——— (14.3)

aHaJor TeopeMbl KOCHHYCOB A/l MHOTOT'DAHHBIX - YIVIOB.

Tloxaxem, uto 3ra opMmysia BepHA AJs1 TPeXTPaHHHIX YIVIOB C JIO-
ObiMu TpaHsMH. B03MOXKHBL ellle TaKue cjayua.

2) O6e rpany @ H § — Tymnsie yrael. Bo3bMeM Toraa ayd ¢/, oroJ-
HSAOUWHMEA JyY ¢ 10 NpSMOH, H PaccMOTPHM TpexrpaHHuiil yroa Oabc’,
JonoaHswoui yron Oabe [0 fBYrpaHHOro yrJa.

B Hewm yxe e rpaHu — OCTpBIE YTJIBI, UMEIOIIHE BETHYHHBI T — O
H 7t — [, TpPeThsl TPaHb — TOT Ke YIOJ Y U TOT XKe NPOTUBOJEKAWUE el

ABYTpanHbidl yros ¢ npu pebpe ¢’. [Tosaromy no ¢opmy.e (14.3)

c0sy = cos (11 — &) cos (s — P) + sin (7 — @) sin (7 — B) cos ¢,
T. e. (14.3) BepHO U 4J17 3TOTO cayuas.
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3) Ecan ofe rpanm o u P — npsimbie yris, TO B TaKOM cjaykae
I'paHb y siBAAeTCA JHHEHHBIM YTVIOM IBYIPaHHOrO yrja mpu pe6pe c,

T. €.y = ¢, a IOTOMY €08 Y = COS €, YTO M ABJSETCA YACTHBIM C/JydaeM
~ PaN o
paBeHcTBa (14.3), Korra o = ff = <
4) Opgun u3 yryioB o 4 f, HanpuMep @, GCTpeIfl, a apyroft — p —
tTyno#i. Bo3prmem TOria ayq o', NONOMHAWIMA JyY @ N0 TpsAMoH, H
pPaccMOTpPUM TPeXTpaHHbIH yron Oa’ bc B HeM JBe rpaHd — oCTphIe

YTVIB, HMEIOUHe BeTHIHHEL ‘@nn— [3 TPEThbsi IPaHb HMEET BeJHYHHY

n —-'y ¥ BeJMYHHA TPOTHBOJIEXKAILEr0 ef JABYrPaHHOro yria paBHa
”~~

nt — ¢. IIpumenas gopmyay (14.3), nonyuaem:

cos(m —’{z) = cosqcos (s -—E) 4 sinasin (% — E) cos (3t — '5),

OTKYJa cHoBa caenyer (14.3).

Hakonen, B ciyuae, Korja rpadb o — OCTPHIH yroJ, a rpasb p —
npaMoi, pasercTBo (14.3) MOXKHO MONYYHTh MpPEeNE]bHEIM HEPEXOAOM
U3 NepBOro cayyasi, Xorja ofa yrmna o u p octpele.

Hrak, dopmyna (14.3) (6yzeM HasbiBaTb ee GOpMYJIOH KOCHHYCOB)
ycTaHOBJIEHA ANR JIOOBLIX TpexrpaHueix yrios. K3 Hee ¢ nomolibio
OGBIYHBIX (POPMYJ TPUTOHOMETPUH MOXKHO NOJYUHThH APYrHE COOTHOLUE-
HHS MEXIy S/eMeHTAMU TpPeXTPaHHBIX YIJIOB. BhiBeewm, _ HanpuMep,

aHaJor TeopeMbl CHHYCOB. ,B.Jm 3TOTO U3 ( 14.3) naiinem cos ¢ 4, noAcra-
BHB €r0 B PaBeHCTBO sin? ¢=1—-cos? ¢, ToJIyyaeM:

c o -~ cos 3 — cosa cos/\2 i
smzc=l——coszc=l—( L B

s -~ . -~
sin? a sin? ﬁ

1 — cos? a — cos2 —_— cos2 2 cos oc cos cos
Y

sin? & s1n2p

Py
TMopenus ua sin® y, monyyaem paBeHCTBO

-~ ~ ) o~ ~ ~ ~
sinfc 1 —cos?a —cos®f — cos?y-J-2cosacosP cos y (14.4)

. -~ . -~ . Cand . -~
sin? y sina sin% B sin? ¢

Ero npasas uacTb CHMMETPHYHA OTHOCHTE/ILHO BEJHYHMH oc, ﬁ 'y Cne-

sin? @ sin? b
JIOBaTE/bHO, €CJH TaK e BbIYHUC/JIHTD OTHOIUCHU:A — B —— T0
sin®a sin? B

CIpaBa MoJyuMM TO ke BbIpaxkeHWe, uto M B (14.4). Tlostomy stH OT-
HOIIEHHS] PaBHBI, 8 TAK KaKk BXOAAME B HHUX CHHYCH! ECe MOJIOXHTE/Ib-
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HBl, TO TOJyYaeM CJEAYIOUIMil aHaJor TeopeMbl CHHYCOB Jjs TPEeXrpaH-
HOTO yria:

. -~ . -~ -~
sin a sin & sin ¢

— — —. (14.5)
sin o sin B sin ¥
OrMernM eme ofuH yacTHBIH cayuail gopmynsl (14.3): ecau gpy-

rpanHbl yroa npu pebpe ¢ npsamoii, 1o cos ¢ = 0, U noayyaem, 4to

cos? — €08 0L COS [3/.\ (14.6)

Pagencteo (14.6) aBasiercsi anajorom teopemst [ludaropa pas
«IPSIMOYTOJbHOTO» TPEXTPAHHOTO YIJIA: €0 «THIOTEHY3a» — IpaHb y
BLIDAXKAETCS uepes «KaTeThly — rPaHH o H P.

IlpusHaku paBeHCTBA TPEXTPAaHHBIX YIVIOB NMOXOXH Ha HPH3HAKH
paBeHCTBa TPEYroNbHUKOB. Ho €CTh U OTiMuMe: HANpHMep, ABa TPeX-
TPaHHBIX yIJia paBHLI, €CJH COOTBETCTBEHHO PABHBI HX JBYI'DAHHBIE
yIJIBl, T. €. HeT NMOJOGHEIX, HO He DaBHBLIX TPEXT'DaHHBIX YIVIOB.

Jns TpeXrpaHHBIX YIVIOB MOXHO BBECTH aHaJIOTH BBICOT, MEJHaH,
OHCCEKTPHC H MOJYYHTb O HHUX TEODEMbI, [IOXOKHE Ha H3BECTHEIE Teo-
peMBl 0 3aMeyaTe/IbHLIX TOYKAX TPEYTOJIbHHKOB.

3anaun k § 14
Ocnosneie 3a0auu
14.1. [lycrs npamas q; ABAsieTCsl NpOeKIUeH OpsAMO# a Ha nao-

N
CKOCTB @, a IpsiMas b JIeKUT B IIOCKOCTH ¢. [JokaxuTe, yTo cos (a, b) =

AN

= cos (@, @) - cos (a;, b). Kakme claeJcTBHSA Bbl MOXKeTe IIOJYYHTh
u3 stof dopmyas?

14,2, Jlokaxure, 9To yroJ MekAy NPSIMOH H IIOCKOCTBIO He 60Jb-
ie yria Mexay 3ToH npsMod u JMoGOH NpAMOH NIJIOCKOCTH.

14.3. [lokaxkure, 4To yroa MeKIy ABYMs IUTOCKOCTSIMH PABeH yIay
MEXAY NPAMBIMH, IepPNEHANKYJISPHBIMH K 3THM IIOCKOCTAM.

14.4. llycre ABCDA,B,CD, —
Ky6. Briuucaure yros, Koropsiii o6pa- 8 )
sytor miaockoetn ABC, u A,B;C.

Pemenue Ecau b Gygere Bh- AN
YHCAATh 3TOT Yroa C MOMOMIbIO €ro Ju- Ay /1A
HeflHOrO yr/a, TO MOMETe BCTPETHTh N N
onpejeJeHHble TPYAHOCTH HPH HOCTpOe- AN
HHH JIHHEHHOTO yIJla ONHOIO H3 IMOJYy- / \ N
YHBILUXCS JBYTPaHHBIX YIJIOB. B camom /o \\
geqe (puc. 153), nepneHauKy/aapbi u3 / 5)__ N | o
Touek A u A; wa ofiLyio npsMyio 3THX /| v \
IVIOCKOCTEH HE HOMaAyT B OIHY H TY XKe yd \
TOUKY 3To# npsimofi (?). 3Hauut, mpo-
JoMKas Bce e HATH 1O 5ToMy nyTH, A D
OpHieTcs INpojenaTb ellle KaKHe-TO Puc. 153

+
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nocTpoeHuss (?). D10 pelicHHe MOXHO JOBECTH [0 pe3yJbTaTta, HO
KPacHBLIM €ro He Ha30Bellb.

MozxHo BrIGpaTh ApPYroil ABYrpaHHBIA yroa Mexay STHMH NJI0CKOC-
TAMH, H pellenne oKaxercs BoJee 6picTphiM (?). dpyroit nyTh pemenus
OCHOBAH Ha npeJplAyliel 3afave.

HeticrBuresbho, Tak kak (D,A)L (4,B,C) u (D,C) L (AB,C))
(?), T0 McKoMbIft yroa pasen yray mexay (D,4) u (D,C). A stor yroa
MOXKHO HaliTi yCTHO (?).

Aror c110co0 BBIUMCEHHS JBYTPaHHBIX YTJIOB CTOMT 3alOMHHUTB.
Ho oH He ABasieTca yHUBepca/bHbIM, GbIBAaET TaK, YTO NEPICHAUKY ISP~
HbIe IJIOCKOCTSM NpPSIMbE PACHOJIOXKEHK He CTONb YJayHO, KaK 3[ecCh
(npugymalite camu Tako#l caydait). Dosee ofipe MeTOABI BLIYHC/ICHUS
yriaoB OyAyT paccKasaHsl NO3JHee.

14.5. buccekTpasbHOR IJIOCKOCTBIO JBYFPaHHOro yIJa HasblBa-
€TCH TIOCKOCTb, KOTOPasi JE/UT €ro Ha 1Ba PaBHEIX JBYTPAHHBIX yrija.
Jlokaxure, uro GHcceKTpa/bHas IJIOCKOCTb ABYTPAHHOIO yria siBJs-
€TCsl MHOXKECTBOM TOYEK, paBHOYZaJIeHHBIX OT IVIOCKOCTEH €ro rpaHef.

14.6. Be miuockoetn a U f mepecekaiores. B oaHoi U3 HHX pac-
nonoxeH TpeyrofbHUK. OH NPOEKTHPYETCS Ha JAPYTYIO ILIOCKOCTD.
Hokaxure, 4ro IIOWA/b €ro MPOEKIHH paBHA IVIOWAAH AAHHOIO Tpe-

P
yroMbHHKA, YMHOXKEHHOH Ha cos (a, B). O6o6luTe 3T0 yTBepKIACHHE.

Sadauu & nynkmam 14.1, 14.2
A

14.7. Hapucyi#ire n1yu AB. Hapucyiire ¢urypy, Kotopyio o6pasyror
Bce ayuu AX, cocraBisiowue ¢ aydoMm AB JNaHHBIH yroJ.

14.8. Jlyun a u b ¢ ofuM HayasoM obpasyior yroa ¢. Jlyu x c
TEM JKe HauajoM o0pasyer ¢ JyuoM a yroa ¢p;. MoxHo J¥ HafTH yroxa
MEXIY JYyUOM X H Jydom b?

14.9. B npsMoyronbHoM RapaJienenunefie 60KoBoe peSpo cocTas-
JISIET C er0 AHAarOHAJbI0 YIoJ ¢y, a ¢ AMaroHaJbio G0KOBOH I'DaHH yroJa
¢,. Hafizure yron ¢, KOTOPHIH cocTaB/sieT ¢ JHAroHa/blo GOKOBOH
rpaHd jAuaroHajb napasjeienuneia. (Bce Tpu orpeska BHIXOAAT H3
OAHOH BEpIIMHBL.)

14.10. Ilycre ABCDA,B,C,D{ — xy6. 1) Briuucaute yroja @,
o6pasoBanubiit nyuamu AD u: a) B,C;6) A;B;8) DBy; 1) D,B; n) CA;.
2) Beiunciaute yroa MexAy CKPeUiMBaIOUHMHCS AUAroHAJIsIMH TpaHei
xyGa. 3) Bosbmute camu o6y mapy nNpsMbIX, onpeleleHHYIO cepe-
JHHaMu pebep Ky6a, U BBHIUHC/IUTE YTOJ MEKIY HUMH.

14.11. PasuoGenpenusiit TpeyrojbHuk ABC BpawaioT BOKPYr Oc-
HoBanusi AB. Touku K v L — JiBa nosioxkeHus ero BepiuuLl. [loKaxu-
te, yro (KL) _L. (AB).

14.12. Tlycte PABC — mnpaBH/bHBIA TeTpasip, Touka Q — LEHTp
ero OCHOBaHHsi, Touka K — cepenuna pe6pa PB, touka L — cepenuna
pebpa AC. Boucaure yroa ¢ mexay npsimeivu: a) AP u BC; 6) AP
uCQ;8) APuCK;r) AKuBC;n) AKu PL;e) AQu KL.
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14.13. U3 kakux ABYX VTBEpXKIEHHH crenyer Tperbe: a) a . o,
bca,al b;6) alla, b La, b L a?

14.14. TlpoBepbTe paBHOCHJIBHOCTH ABYX YTBepXkIeHHH: 1) mps-
Mad @, nexalas B IIOCKOCTH ¢, NeplieHANKYJsspHa npsaMoii b u 2) nps-
Mast @ TepneHAMKy/sipHa NpsAMOH b, — mpoekuuu npsMofd b Ha nJno-
CKOCTh Q.

b

14.15. IlpoBepbTe paBHOCHJBHOCTL JBYX VTBep:KIeHH#: 1) npe
NpsiMbie NEePNEeHIUKYASpPHBL H 2) uepes3 Kaayio U3 HHX NPOXONMT IIo-
CKOCTb, NEPNEeHIUKYASPHAsA JIpyrod npamoi.

14.16. B nemockoii 3amknyToft momanoit ABCDA |AB] =|BC| u
|AD| = |CD|. Hokaxure, uro (AC) L (BD).

14.17. Touxa A He nexut Ha npsAMoH a. Kakyio ¢urypy oGpasyior
BCE TIpSIMBIC, TIPOXOASINME Uepe3 TOUKY A H NepneHAHKYJSpHBIE Nps-
Mol a?

14.18. [IBe mnpsvele cKpemuBaioTcsi. Ha kaxjofi U3 HuX B34TO
no orpe3ky. IlycTb @ u b — NIHHLL 5THX OTPE3KOB, @; H b; — JJIHHBEL HX
npoeKiMi Ha Apyryio INpsiMylo cooTBercrBemHo. Jlokaxure, uTo
a - bl = b - ay.

14.19. Ilycts PABC — npaBunbHE# Tetpaspp, PQ — ero Bricora.
Touka X nexur Ha pe6pe PC, Touka Y sexxut na rpanu APC, touka Z
Jexkut Ha peGpe AB. B KaKHX IDaHHLAX JIEXKHUT yroJ, KOTOPHIH cOCTaB-
JISIOT ¢ BEICOTOH PQ npsimble: a) AX; 6) XZ; B) BY?

3adauu k nynkmy 14.3
A

14.20. Tlycrs O € . Hapucyiite durypy, cocTosmyio H3 Bcex Jy-
ueit OX, TAKUX, 4TO Kax bl U3 HHX 00pasdyeT ¢ o0 OXHH U TOT 3Ke YroJ,
14.21. M3 xakux AByX YTBepxkJAEHHI ciaenyeT Tperbe:
P

D@ D=0 @ D=0 alf 0@ d=0 6 =g alt>

AN
14.22, a) (g, 2) =@y, b L a, (a, b) = ¢,. YcTaHOBHTE CBf3b
N
MEXKAY 9 U @,. 6) (a, o) = ¢y, (b, &) = ¢,. B KakuxX rpanunax Jje-
P

xur (a, b)?
14.23. Ilnockoctu o u P nepecekatores, a L. a, b L f. Jokaxure,

N P
uto (a, ) = (b, a).

14.24. Orpe3ok AB umeer piuHy 1 m ynupaercss KOHUAMH B jBe
nepneHfUKYAsipHble niocKocTy o P, npuuem A € o, B€ P. [lpsiman AB
00pasyeT ¢ MJI0CKOCTBIO O YTOal ¢y, 4 C IJIOCKOCThIO B yroa ¢,. a) Haii-
AWTEe AAUHY Opoeknuii otpeska AB Ha Kamaylo M3 IUIOCKOcTelh U Ha
npsimyto ux nepeceuenusi. 6) Haiinure yron ¢ mexnay (AB) u npsamoit
nepeceueHys IJIOCKOCTEH.

14.25. Ilycte PABC — mnpaBu/bHHI TeTpasfp. Briuucnute yroa
@, KOTOPBIEl COCTABJSIOT: a) pedpo C IJIOCKOCTHIO I'DaHH, B KOTOPOH
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OHO ‘He JexHuT; 6) amnodema GOKOBOf IpaHu C MIOCKOCTBIO OCHOBAHHS;
B) BHICOTA € NJIOCKOCTBIO GOKOBOI I'paHH.

14.26. Tlycte ABCDA,B,CiD{ — Ky6. Brluncaure yrjel, KOTOPhHIE
obpasymor: a) (DCy) ¢ nnockoctaMu rpaHelt KyGa; 6) (DB;) ¢ miocko-
cTSIMHU rpanelt Ky6a; B) (4,D) ¢ (AB,C,); 1) (A,C) c (AB,Cy); n) (4,D)

¢ (BDC)); e) (BD) c (BDCy); x) (CBy) ¢ (BDL(Y).

14.27. VI3 HabmoJaTeqbEOrO NYHKTA YCTAHOBHJH, YTO PACCTOSHUE
JI0 caMoJsieTa yBeJHYHBAeTCs, a yroJ, NMoj KOTOPHIM OH BHJEH Haj ro-
PU3OHTOM, YMEHbIIAeTcs. BsneTaeT OH M/ cHmKaetcs? [lycts, Hanpu-
Mep, PacCTOsIHHE YBeJHYUIOCh B 1,5 pasa, a yroJ Hajl TOPH30HTOM YMeHb-
wnics ¢ 60 no 45°. Uto npoucxoput B 3ToM caydae? [loayuute pesyJib-
TAT 0OpH JAPYIHX YUCJIOBBIX JAaHHBIX, BHIGPAHHBIX CaMOCTOSITEJBHO.
[Nonpofyiite noayunTh pesyJ/bTaT B oOLleM cayuae.

B ‘
—~ ~~
14.28. a) o L B, (a, ®) = ¢. B raxux rpanuuax Jexur (a, p)?
, N N
6)a LB pLly aly (aa)=q¢, (a Pp) = ¢, Moxere nu Bu
P
HadtH (a, ¥)?
P
14.29. Ha nnockoctu o aaﬂm JBe HpﬂMbIe aunb, (@ b) = ¢. Iycrs

npaMasg x TakKoBa, UTO (x Q) = ¢y, (x b) = ¢,. Moxno Ju  HafiTH
N

(x, a)?

14.30. [lnockoctn @ u P mepecekalores no npsimoit a. Ilyers nps-

PN P AN
Mas X TakoBa, 4To (X, &) = ¢, (x, f) = @,. MoxHO JH Halitu (X, @)?

14.31. Tlnockoctu o u P nepecekarorca. BepimiiHa nepeMEHHOTO
JIy4a JIeXUT Ha IPSAMOH X Tepeceduenus, a caM oH 00Pa3yeT PaBHbIE YIJIbI
¢ 3TuMH IWocKocTsiMu. Kakyio ¢urypy obpasyer TakoH syu?

14.32. TTnockoctn o W P mepecekalored. Ha miaocKoctd o B3sita
Touka A. Kakas npsmasi, npoxojsamas uyepe3 A, obpasyer ¢ nnocko-
cThio [ Hambosbmuii yroa?

14.33. Hauwn ape nnockoctd. [locrpofite mpsimyio, Kotopasi: a) ob-
pasyer ¢ HUMH paBHEIE YrJIbl; 6) o6pa3yeT ¢ OHOH K3 HUX NaHHBIHA yrodt
@y, @ C IPYrofi — AaHHBIH YTOoJ ¢y. MOXKHO JIH pelIuTh aHaJMOTHYHYIO 3a-
Jady pans Tpex ILIOCKOCTeH?

14.34. Hauw nee npsueie. [Toctpolite miIockocTb, KOTOpaH a) mpo-
XOJHT yepe3 oHY H3 HUX U o0pasyeT IaHHBIHA yroa c Apyro#; 6) obpa-
3yeT DaBHBIE YIJIBl C ITUMH MNPAMEIMH; B) 00pa3yeT ¢ OQHOH H3 HHX
IaHHBIH yTOJ @, a C APYrod — JaHHBIH yroJa @,. MOXKHO /i pellHTh
aHa/oryyHble 3afaud JJIsg TpeX NPAMBIX?

3adauu & nynkmam 14.4, 14.5

A

14.35. a) Cropona AB tpeyroibHika ABC JIeXUT B TJIOCKOCTH G.
Iycrs yroa mexay (ABC) u a yeennuuBaerca. Kak usmenserca yroa
MEeXLy CTOpoHOH TpeyroibHHMKa, He Jexauiefft B o, H «? Pewure u
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obpaTtHyio 3afauy. 6) Pemmnre anasorduHble 3ajaud, €CId B ILIOCKO-
cTH oo jmexuT BepuinHa A, a (BC) || a.

14.36. [IBe Bepumbsnl A u B Tpeyroasruka ABC /nexar B IJoCKo-
crd a. |{Co| = d, %= 0. Haiigute yroa ¢ Mexay miockoctbio ABC u
@, ecau: a) TpeyronbHUK ABC pasHocTOpOHHHE co cTopoHOl d; 6) Tpe-
yronbuuk ABC npsaMOyroibybif paBHoéenpeHHbIﬁ ¢ TUNOTeHY30# d,

npuyeM C = 90° (B Apyrom BapuaHnre A= 90°) B) TPEYTOJIbHUK ABC
HpHMoyI‘OJIbeIH ¢ THIOTeHY30# d, npuyem C=90°, 4 = 30° (B apy-

rOM BapHaHTe A= 90°, B = 30°).

14.37. Ilyere ABCDAB,C,D;{ — xy6. Brluncaute yriel, ofpa- .
3oBaHHBle mIocKocTamu: a) (AB,Cy) u (ABC); 6) (BBiD;) u (A4,0);
B) (AB,Dy) u (ABC); 1) (AB:D,) u (BB\D); 1) (DA,C) n (BA,Cy);
e) (C,BD) n (AA,C)); x) (AB,D)wu (CB,D).

14.38. lan npaBusbHBIA TeTpasap. Briuucaute yros, ofpasoBaH-
HBIH: @) IJIOCKOCTAMM TpaHell TeTpasspa; 6) MI0CKOCThIO, IPOXOAsLIeH
yepe3 gaBe anodpembl OGOKOBBIX TIpaHell, M IIIOCKOCTbIO OCHOBaHHS,
B) IJIOCKOCTBIO, NPOXOJAsiNed uepe3 xase anodemnl OOKOBHIX TpaHef,
H TIJIOCKOCTbIO GOKOBOH TPaHH; I') IJIOCKOCTSMH JIBYX CEUeHHH, ABJIO-
MUXCA KBaApaTaMmH.

N P
14.39. (o, B) = @1, {(a, ) = @,, a L o. YcraHoBUTE CBA3b MeK-
4y ¢1 U Qs

N N .
14.40. o, 1 o, B, L p. Bepro au, uro (24, p,) = (a, B)? 3anu-

IIHTE aHAJOTMYHOE yTBEpXKIeHHE IJIaHHMeTpHH. BepHO Ju OHO?
P N

14.41. PaBHocuJbHBL JH yTBepxAeHuA: o || B u (y, d) = (v, B)?

P P
14.42. a) o L B, (y, @) = ¢y, (v, p) = ¢,. Ectb 1K cBA3b MexKAY
Qi U @7 6) Tpu NJIOCKOCTH oy, Oy, Qg NOMAPHO TMEPHEHAUKYJSPHEL.

PN N N
(B) 061) = ¢ (ﬁ: OLZ) = @y (ﬁ: OL3) = @3- ECTb 1 CBAI3b Memﬂy P1»

P2y Ps
14.43. Jige nnockoctd mnepecekaiorcd. Kakofi yroa o6pasyior

MeXAy cO00H O6HcCeKTpaJbHEIE MJIOCKOCTH 0Opa3oBaBLIMXCA YIVIOB?
14.44. Kakoii ¢Qurypofi sBJIsieTcsi MHOMKEeCTBO OGHCCEKTPUC BCEX
JIHHEHHBIX YIJIOB JaHHOIO JBYTPAaHHOIO yraa?

B

14.45. iBe mnepecexamolyecs IMJIOCKOCTH IIE€PECEKAIOT TPETblO IOJ
PaBHEIMH YIJ1aMH. YCTaHOBHTe, IJie Ha TPeTbell MJIOCKOCTH HAXOAUTCS
NpPOeKIUs NpsiMOf mepeceueHus JaHHEIX IVocKocreit. Copmyaupyire
1 nposepbTe 0OpaTHOE YTBEPXKIEHUE.

14.46. Ilocrpoiite mniockocTh, KoTopasi oOpasyer: a) 3alaHube
YIJBl ¢ ABYMS JI@HHBIMH IIOCKOCTAIMH; 0) 3alaHHble YIVIBI € AaHHOMH
NpsMOH U JAHHOH IJIOCKOCTBIO.

14.47. TlpsimMast JIeXXHT BHYTPH [BYTPaHHOTO yIJia BeJHYHHOH @.
Ona napaasenbHa Kaxiol rpaHu storo yraa. MspectHel paccrosinus
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OT Hee o Kaxkjpo# u3 rpaneil. Kak Hafiti paccrosnue ot Hee 1o pebpa
JAByrpaHHoro yrJja? Beibepute caMu uuc/eHHbIe JaHHBIE H IOJYYHTE
pe3yJabTar. '

14.48. PABC — npaBuibHufi TeTpasgp ¢ pebpom 2. a) A €a,
(PAY L a. Buwumcaure |Bal, |Cal. 6) A€a, |Ba|= |Ca|=1.
Briuncaure |Pal.

14.49. MoxeTr 1M TeHb OT PaBHOCTOPOHHETO TPEYroJbHHKA IIPH
OCBRIEHWH NapaJ/lelbHBIM ITYYKOM CBeTa SBJATBCH NPSMOYIOJBHBIM
TPeyroJibHHKOM, THIIOTEHY3a KOTOPOTO paBHAa CTOPOHE JAHHOTO Tpe-
YIOJIbHHKA?P

14.50. o 1 p. TpeyroibHHK NPOEKTHPYETCA HA 5TH IJOCKOCTH B
BUJIE PABHOCTOPOHHErO TPEYroJbHHKa cO CTOpOHOH 1. Moxere s BB
_BBIYHCJAUTD IJIOMaJb AAHHOLO TPEYTOJbHHKA?

14.51. Jlyu cBera najaeTr Ha OOHY H3 TpaHei ABYTPAHHOIO yrja B
IJIOCKOCTH, NepreHaukyaspHoll ero pebpy. Ilpn kako# Bennyune aBY-
TPAHHOrO yTIJa 3TOT Jy4Y, ABYKPATHO OTPaXKEHHHIH OT €ro rpaHei, nou-
IeT B HanpaBJ/IeHHH, MPOTHBOIIOJOKHOM NePBOHAUAILHOMY?

14.52. B xapakTepuCTHKe KpHCTa/ja BaXHYIO POJb HIPAlOT YIJbI
MeXIy ero rpaHsiMH. ITH YIVH TpeOyercs y3HATh, HE MPOBOAS H3Me-
peHuit Ha camoM kpiicrajnie. IIpensoxure A5 3TOro KaKOH-HHOYAb CIIO-
co0, Jyulle BCero MAEH M3MEpHTeNbHOro npubopa.

3anauH K aonoqHeHH10 «TpexrpanHple yribl»

OcrHosnble 3a0aui

14.53. oxaxuTe, 4T0 BO BCSIKOM TpPeXIPaHHOM yrie J1o6of mioc-
KMH yroJl MEHbille CYMMHB! JIBYX APYTHX €ro IVIOCKHX YIJIOB.

14.54. Jlokaxure, YTO B TpeXTPaHHOM yIJie NPOTHB PABHBIX IJIOC-
KHX YIJIOB JIE)KAT paBHbIE JABYI'DaHHBIE, a NPOTHB GOJBHIETO MIOCKOTO
yraa Jekut Oonplinil AByrpaHHbiil yroa. Jlokaxkure u o6paTHbie yT-
BEPXKICHUA.

14.55. Jokaxure, uyro OHCCEKTPaJbHBIC NJOCKOCTH IBYIPAHHEIX
yIJI0B TPEXTPAHHOIO YIJia HMEWT OOULIyI0 NPAMYIO.

14.56. JlokaxknTe TakHe NpPH3HAKH PABEHCTBA TPEXIPaHHLIX YIVIOB:
a) Mo ABYM IJIOCKMM YrJaM ¥ IBYTPaHHOMY YTy MeXIy HHUMH; 6) 10
JBYM IBYTPaHHBIM yIJlaM M IUIOCKOMY YIJIy MEXIY HHMMH; B) 1O TpeM
IVIOCKUM yIVIaM; ) II0 TPeM IBYFPaHHBIM yTIJaM.

A

14.57. M3BecTHBI Tpu IJIOCKHX yIaa TpexrpanHoro yraa. 1) Kaxk
Bol OyjneTe HCKaTb: a) yroJ MEXZRY ero pebpoM H IJIOCKOCTBIO MPOTH-
BOIOJIOXKHOH TrpaHu; 0) pacCTosiHHe OT HEKOTOPOH TOYKH peGpa 10
IJIOCKOCTH TIPOTHBOIOJIOXKHOHA I'PaHK; B) YToJ MeXAy ero peGpom d Jay-
UOM B IPOTHBOIIOJOXKHON I'PAHH, BRIXOASHIMM U3 BEDIIHHBI TPEXTPaH-
HOTO yIJia; I) yroJ MeXJAy JyYaMH B ero rpaHsX, BHIXOASILHMH U3 Bep-
LIVHE TPEXTPAHHOIO yIiia; A) YroJ Mexay peOpoM M JydoM, BLIXOAd-
IMM H3 BePIUMHBL TPEXTPAHHOTO YIJa, ecU M3BECTHO, KaKHE VIJIBI OH
COCTaRJsIeT € JPYrUMH pebpamu storo yraar 2) [lpuaymatite camu
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aHaJIOTHYHYI0 3ajiauy. 3) 3ajfalfiTe caMM uHC/IeHHLIE 3HAYEHHS NAHHBIX
YIJVIOB U NOJYYHTE pe3yabTaT B OJHOH U3 3ahay a) — 1).

14.58. Ilnockue yrabl Tpexrpandoro yrJa passsl. Yepes ero Bep-
INMHY NpoBefieHa NpsMasi, COCTABJAIOLIAs paBHBIE YIJILI ¢ €r0 pebpamu,
a) JloxkaxuTe, YTO OHa COCTaBJIeT PABHBIE YIVIBI C €ro TpPaHAMH.
6) Copmynupyiite u npopepbTe obpatHoe yTBep:KaeHue. B) Haiinure
yIJibl, KOTODBIE OHA COCTaBJfeT ¢ pebpaMH M IPaHAMH TPeXTPaHHOTO
yrsia, ecu IJIOCKHE yroi pased ¢. r) Jlokaxure, uto Jiobasi Touka
31Ol UPsIMOH paBHOyJaJ/cHa OT ero pefep u ero rpaded.

14.59. Ilonyunte Qopmyay mu3 3anaun 14.1, ucnoabsys Teopemy
KGCHHYCOB AJISt TPEXTPAHHOIO yrjia.

14.60. IlycTb B TpeXrpaHHOM yIJe [Ba I[JIOCKUX YIVIa paBHBHL
Kaxumu cBoiicTBamMu o6safaet Takoit yroa? JokaxuTe, x npumepy, yto
pe6po TpexrpaHHoro yraa, obuiee A/d STHX YIJIOB, IPOEKTHPYeTCS Ha
BHCCEKTPUCY IMPOTHBONOJIOKHOTO IIJIOCKOTO YIJa HJM €e NHPOoJoJKeHHe,
IpuYeM HCIONb3yHTE ceHuac AJ1a J0KasaTesqbCTBA TEOPEMY KOCHHYCOB
JUIs TPeXTPaHHOro yraa.

b

14.61. Byayr su umeTh OOWYI0 HOPSMYIO NJIOCKOCTH, NMPOXOJsi-
mpe uepes: a) pebpa TPEXTPaHHOrO yrja U CHCCEKTPHCH! NPOTHBOIO-
JIOXKHBIX TVIOCKHX yrJoB; 6) pebpa TPeXI'PaHHOIO yIia U NeprneHanKy-
JIEpHBlE TPOTHBOIIO/IOXKHBIM TPaHSAM; B) OHCCEKTPHCH MJIOCKHX YIJIOB
TPeXTPaHHOTO yIJa U HeplNeHIUKYJ/SPHbBE NPOTHBONO/IONKHEIM Tpa-
HAM?

14.62. BepHOo .W, uTO: a) KaXKAbIH JABYFPaHHBI yrosi TpPeXTpaH-
HOFO yIJia MeHbllle CYMMBl ABYX APYTHX €ro JABYI'DAHHEIX YIJIOB;
6) cyMMa BceX ABYrpaHHBIX YIJIOB TPeXrpaHHOro yria GoJabiue, ueM
180°? Uem 360°?

14.63. llocTpofite TpeXrpaHHbIA YIoJ 1O TPEM €0 MJIOCKHM YIJaM,
CocraBbTe aHaNOTHUHBIE 3aJaUU.

14.64. Tlnockue yriet APC u BPC TpexrpaHHoro yraa ¢ BepIUH-
no#t P pasubl 1o 45°, a yrosn APB pasen 60°. Uepes P nposeleHa npsi-
mas PQ, nepnenaukynspuas (PBC). Buuucaure yron APQ.

14.65. B TpexrpaHHOM Yyrje JBa JABYI'PAHHLIX YIJa OCTPHIE, - 4
TVICCKUH yrosl MexAy HuMH Tyno#. KakuM no Bupy Oyzer TpeTui gBy-
rpaHsblil yroJ?

14.66. HazoBem TpeXrpaHHBIA yroJ NpsIMBIM, €CIH BCE €rQ IIoC-
KHe yrapl npsiMbie. Kakue cBofcTBa €CTh y TakoOro yrJia?

3apaun x raase 111

11L.1. Tpeyronbuuk ABC paBHOCTOpOHHME cO cTOopoHo# 1.
{AK) — npamas, nepueHiuKyaspnas ero nsockoctd. |AK| = 1.
Briuncaute: a) paccroatue ot A po (BKC); 6) paccrosinue Mexuy
(BK) u (AC); B) yroa mexnay npamsiMu (KC) u (AB); 1) yroa mexay
(BK) u (AKC); n) yroam mMex ny (BKC) u (ABK).
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111.2. B npaBuabuoll mupamupe PABC Ttouka K JneXUT ua peb-

P
pe PB, 1AB|= 2, APB = ¢, |BK|=x. Buipasure kKak (QyHKUHIO
OT x: a) paccrosinbe ot B jo tpeyroabiukae AKC; 6) paccrosiHHe Mex-
1y (AK) u (BC); B) yroa mexny (BC) u (AK); r) yroa mexny (PB) u
(AKC); n) yroa mexny (AKC) u (PBCQ).

I11.3. B uetnipexyronbuuke ABCO yranl npn BepmmHax A u C
npsimbie, |AO| =|CO| = 2, |AB}= x. [lnuna ueprneunuky/spa OP
K €ro MJocKocTH paBHa |. Bripasute Kak QyHKUHIO OT X: a) paccTos-
nue or O mo (PAB); 6) paccrosinue or B mo (APC); B) paccrosiHue
mexkay (AC) u (PB); 1) paccrosuue mexny (AP) u (0C); n) yroa
mexay (PB) u (0C); e) yron mexay (PC) u (PAB); X) yroa Mexny
(PBC) u (PAO).

I1L4. U3 Bepumrant B pomb6a ABCD mnpoBejeH NepNeHAHKYAsp
BK K ero miaockoctd. ITycrb cropona pomba paBea d, OCTpHIH yroa
npu BeplInHe A paBeH ¢, a JUIHHA NEepNeHAUKYJIsApa paBHa x. Halinure
Kak ¢yukmuio ot x: a) paccrosuue ot A no (KCD); 6) paccrosnue
mexay (AK) u (BD); B) yroa mexny (AK) u (BD); r)yron Mexny
(CK) u (AKD); n) yron mexny (AKD) u (CKD).

I1L5. Ilycte ABCDA,B,C{D; — ry6 c pebpom 1. Briyucaure:
a) paccrosiune or A jo Tpeyrossuuka BC.D; 0) paccrosiine MexAy
(A:C) u (AD); B) yroa mexny (AK,) u (DK,), rre Toukn K, u K, —
cepemunnl pebep A,B; n BC; r) yron mexzny (CKs) u (AKK,), rae
K3 — cepemuna pe6pa CDy; 1) yron mexny (A,CK3) u (DKK,).

111.6. KoHnue! oTpeska ynupaioTcsl B IpaHM ABYTPAHHOTO yIJa Be-
JuYuHON @. a) EcTh /M CBA3b MeXKIY JAJHHAMH €ro MpoeKUuil Ha miio-
CKOCTM TpaHell yria u Ha pe6Gpo yraa? 0) Bepuo Ju yTBepxkienue:
«KoHIp! 0Tpeska paBHOYIAJEHE! OT IVIOCKOCTeH TpaHel Torja u ToJAbKO
TOTJa, KOrja OH 06pasyer ¢ HUMU paBHble YIVIb»? B) IlycTb M3BeCTHEL
JJIVHA OTpe3Ka ¥ PAacCTOSHHSI OT €ro KOHLOB [0 IJIOCKOCTEH Tpamefl.
MoxHO Jin Ha#iTH paccTosiHHe OT Hero jo pefpa ABYTpaHHOIo yrJa?
MoxHO M HalTH yros Mexjay HUM H pebpoM JBYTPaHHOrO yrJja?
r) Ilycrb HeKoTOpas TOYKa JEJHUT €ro B 3aJaHHOM OTHOWICHHH. T1pH BhI-
[IOJHEHHH YCJOBHH MYHKTa B) MOXKHO JIH HaHTH PAcCTOsHHE OT Hee Jo
rpanell yraa? Jlo ero pebpa?

IL7. Tlpsmeie @ u b ckpemusaiorcsa. A€ a, A,€a, [Ab]| =
= dy, |Asb|=d,. Orpesox KL — ofmuii NepreHINKyIsp ITHX Npsi-
MeIX (K € a, L € b). Jlokaxkute paBHOCUJIBHOCTb ABYX YTBEPKIECHUMH:
1) dy=d, n 2) |KA] = | KA4,|.

111.8. B 18yx neprneHIuKy/JsPHBIX MJIOCKOCTAX JieXaT JBa PaBHBIX
kpyra. Onu He uMeloT obIUX ToueK. Kak HaHTH paccTosiHHe MeXIy
HuMu? BriGepuTe caMH UHCJIOBHIE AaHHBIE M MOJy4YuTe pesy.nabrar. CMo-
JKeTe JM Bbl PElMTh 33Jayy, ecld Kpyru He OyAyT paBHBIMH? Ecau
yroJ MeXIy HJIOCKOCTAMH GYIeT OCTDBIM, @ HE IPSMBIM?

111.9. Iee mockoctn o W P mepecekaiorcsl noi yraom ¢. Tpe-

yroabuuk ABC pasnocroponnuii. Cropona AB JeKUT Ha NNOCKOCTH ¢,
N N

cropoia AC nexur Ha milockoctd P, ((AB), B) = ¢, ((AC), @) =
‘ 136














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































