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HAPAJUIEJIBHOCTD U IIEPHEHAUKYJIAPHOCTD
[MPAMBIX U IINIOCKOCTEN. IIOCTPOEHUE CEHEHNU

1. ITapasieIbHOCTH MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE

HarnoMH1M OCHOBHBIC onpedenenus.

JlBe TpsMBIE B IPOCTPAHCTBE HA3BIBAIOTCS NAPALICAbHbIMU, €CIIH OHH
JIeXKaT B OJHOM INIOCKOCTH U HE UMEIOT OOLIUX TOYEK.

ITpsiMast ¥ MIIOCKOCTh HA3BIBAIOTCS NAPAICHbHbIMU, €CITH OHU HE UMEIOT
00IIUX TOYEK.

JIBe TUTOCKOCTH HAa3BIBAIOTCA NAPALIEAbHbIMUY, €CITH OHH HE UMEIOT 00-
IIUX TOYEK.

IMpu pelreHWM MHOTHX 3a1a4 110 CTEPEOMETPHH YacCTO HCIOJIB3YIOTCS
CIIE/TYIOIIHE TEOPEMBI.

Puc. 2

Teopema 1. (Teopema o nmuHUM mepecedeHusi). Ecnu mI0cKoCTh Ipoxo-
JMT 4epe3 NPsAMYI0, MapajuieldbHyI0 IPYrod IUIOCKOCTH, W NEPeceKaeT JTy
IUIOCKOCTh, TO JIMHUS MEPeCceUeHHsl nI0CKocmell apajlielibHa TaHHOW Tpsi-
MOH.

O ITycTh IIIOCKOCTH f§ IepeceKaeT MIOCKOCTh ¢ MO MPsMOii b u mpoxoaut
4yepe3 MpsiMyto a Takyio, 4To a || o (puc. 1). Torga mpsimeie a u b nexar
B IUIOCKOCTH f, puuéM a N b = J (MHave TOYKa MX MEepeceyeHHs JieKasa
ObI B INIOCKOCTH (I, YTO TIPOTHBOPEUYHT MMAPALICTBHOCTH TPSMOH @ U TII0C-
koctu o). CneoBarenbHo, a || b. m

Teopema 2. Ecin yepe3 Ka1yto0 U3 JBYX MapauIeNbHBIX HPSMBIX IIPO-
BEJICHAa TUIOCKOCTh, U 3TH IUIOCKOCTH TEPECEKAITCsI, TO JIMHUS UX Mepeceye-
HUS TTapaJUielibHa KaXKI0M U3 JaHHBIX MPSIMBIX.

ollycte a || b, toe a < a, b < B, mpuuém a N S = ¢ (puc. 2). Jlokaxem,
gro ¢ ||auc]||b.
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JeiicTBUTENBHO, TOCKONIBKY D — B u a || b, To @ || B mo npusHaky mapai-
JIENTFHOCTH TNPSMOH U MJIOCKOCTH. Jlanee mo TeopeMe o JIMHUM MepecedeHust
HOJTy4HM c||a. AHAJIOTHYHO OKa3bIBaeTcs, 4To C || b. m

Teopema 3. Ecnm mpsimas mapajuienbHa KaXIOW M3 ABYX IepeceKaro-
MIMXCS TUIOCKOCTEH, TO OHA NapajljieJbHa UX JIMHUU TIepeceycHusl.

o IlycTts miockocTu o U B mepecekaroTcs 1o
npsMoit a, a npsmas b mapamiensHa o U P.
BospMéM Ha mpsMol a TOuky M HU IpoBenEM
IUTOCKOCTh Y uepe3 b u M (puc. 3). ITycts mioc-
KOCTb Y TIEpECEeKaeT IUIOCKOCTD O TT0 MPSIMOH daj,
a TUIOCKOCThL f§ — 1o TIpsiMoi a,. Ilo Teopeme o
auHuK niepecedenus a; || b u @, || b. Ho npsimbie

Puc. 3

a, M1 a; AMEIOT OOIIYI0 TOUKY M, ClemoBaTeNbHO, 3TO OJ[HA U Ta JKe TpsMast —

npsimast a. Utak, a || b. m
Ipumep 1. [Jokaxure, 4T0 Yepe3 KaxkIyro b
U3 JBYX CKPEIIMBAIOIIMUXCA IIPSIMBIX MOXHO B ;
IPOBECTH IUIOCKOCTh TaK, YTOOBI 3TH ILIOCKO- B a
CTH OBUIN MapaJuleNbHBL. 7
o Ilycth a ckpermmBaercs ¢ b. Bo3smém Ha b
IpsIMOM @ TOUKY 4 U IpOBeAEM uepe3 He€ Ipsi- A a
Myro b', mapamnensHyro mpsMoit b (B miocko- =
ctH, mpoxopsuieii uepes 4 u b). Uepes a u mo- Puc. 4

CTPOCHHYIO MPSIMYIO MPOBEAEM IUIOCKOCTH 0. AHAJIOTHYHO CTPOMM ILIOC-
kocTh B (puc. 4). Io npusHaky napamieIbHOCTH IIOCKOCTeH o || . m

2. O0 u3o0paxeHnu GpuUryp B crepeoMeTpun

B crepeomMeTrpun ucnonb3yeTcs IUIOCKHNA YEPTEX WIHM U300padiceHue —
mobas ¢urypa, mogoOHas mapaiebHOW TPOSKIIUN JaHHOW (UTYpHI Ha He-
KOTOPYIO TUIOCKOCTh. [I0CKONBKY IpaHu MHOTOTPAaHHUKOB — MHOTOYTOJIbHU-
KM, JIGKALIME B Pa3jIMUHBIX IUIOCKOCTAX, [UI Hadalga U3ydydM, Kak H300pa-
JKAIOTCS MHOTOYTOJIbHUKH.

CrpaBe/yIuBO ClleAyIOIlee YTBEPXKICHUE: U300pakeHUEM JIaHHOIO Tpe-
YTOJIEHUKA MOXET CITYy’KWTh JII000W TpeyronbHHK. J{7s m300pakeHns MHO-
rOyTOJIbHUKA BBUIENSIOT B HEM TPH BEPIUIUHBI A1 Az, A3. 3aT€M CTposT n300-
pakeHne TpeyroibHuKa Ai1A,A; B BHIE NPOU3BOIBHOTO TPEYTOJIHHUKA.
N300paxeHnss OCTaJbHBIX BEPIIMH MHOTOYTOJNBHHUKA CTPOSATCS YK€ OJHO-
3HAYHO COIJIACHO CBOMCTBAaM MapaJljIeIbHOTO MPOEKTUPOBAHUS.
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Hpumep 2. ITlocTpoiite m300pakeHHE NPABUIBHOTO IIECTHYTOJIEHUKA
ABCDEF.

o Ilycte O — uentp mectuyronsauka ABCDEF (puc. 5). Tpeyromnpauk
ABO wu3obpaxaetcss pou3BOJILHBIM TpeyroibHukoM A'B'O’. Tak kak mpu
napauieIbHOM TPOCKTUPOBAHMU TapajUICIbHBIC MPSMBbIC TEPEXOIAT B
napajuieibHble, TO Touka C MEepexXOJUT B TOUYKY MEPECCUYCHUS MPSMBIX, Ta-
pamtensHbIX AO 1 AB, mpoxomantux depe3 B u O COOTBETCTBEHHO. A TOUKH

E D E D

A B A B
Puc. 5
OpUTMHAaNa, CUMMETPUYHBIE OTHOCHTEIBHO TOYKU (), MEPEXOAST B TOUYKHU
n300pakeHnsl, CAMMETPHYHBIe OTHOCUTENhHO O'. TakuMm 00pa3oM moaydaem
Touku C', D', E', F'. m
CripaBeniuBO clenyroliee yTBEepiKIeHue: H300paKeHHeM TaHHOTO TeT-
pasipa MOXKET CIYKHTh JI000M YETHLIPEXYIrOABHUK C IPOBEAEHHBIMU B HEM
IUaroHajusaMu (He 00s3aTelIbHO BBINYKJIbIN). [{i1st n300pakeHnss MHOTOTpaH-
HUKa BBIJCISIOT B HEM YeThIpe BepIIHHEI Ay, Ay, A3, A4. 3aT€M CTpPOAT H300-
paxeHnue terparapa A14,A3A, B BUE NPOU3BOJIBHOIO YETHIPEXYTOJIBHUKA C
MPOBENEHHBIMA B HEM AuaroHASIMH. M300paxeHusi OCTANBHBIX BEPIIUH
MHOTOTPaHHUKA CTPOSITCS YXKE€ OJTHO3HAYHO.
Mpumep 3. INoctpoiite M300pakeHUe MPABHIBLHONH YETHIPEXYTOJILHON

nmUupaMubl.

N D
9; 7 C
S
A CA N
B B

a) 0)
Puc. 6
0 M300pasum cHavama Tpu pedpa, BHIXOIAIINE U3 OJHOW BEPIIHHBI OCHOBA-

HUS, Hanpumep, 13 4 (cM. puc. 6). DTo MOXKHO clienath MPOU3BOJIbHO. [la-
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Jee, Ba APYrux pedpa OCHOBAHMS M300pa)karoTCsl OAHO3HAYHO B CHITY Ta-
paIIIENFHOCTH YK€ TOCTPOCHHBIM OTpe3kaM. OCTaeTcss TOJIBKO COETUHHUTH
n300pakeHWe  BEPUIMHBI MHPAMHUABI €  W300paKEHUSAMH  BEPIINH
OCHOBaHUS. B

3. CeyeHnst MHOTOTPAHHUKOB

Onpeodenenue. Ecnu niepecedeHreM MHOTOTPAaHHHWKA M TUIOCKOCTH SIBIIS-
€TCsl MHOTOYTOJIbHMK, TO OH Ha3bIBA€TCs ceueHuem MHOTOTpaHHHMKA yKa3aH-
HOM IUIOCKOCTBIO.

Msr Oyzem 3aHMMAaThCS pelIeHHEeM CIEAYIONmel 3amadn: Ha JaHHOM H300-
paKEHWHW MHOTOTPaHHHWKA IMOCTPOUTH H300pakeHHWE €ro CeYeHHs TaHHOM
TJIOCKOCTHIO.

Io croxxuBIIEHCS TPAAUIIAN MUIIYT «IIOCTPOUTH CEYSHHE MHOTOTPaHHH-
Ka», OIyCKas cIIOBO «u300pakeHney. Crocob 3agaHus CeKymel MmIOCKOCTH
MOYET OBITh pa3HBIM: HalpUMEp, TPEMsl TOUKaMH, HE JIKAIUMH Ha OJJHON
IIPSIMOM, ABYMs TOUKaMU U YCJIOBUEM IAapAILIEIIBHOCTH HEKOTOPOU IIPSIMOI,
OJHOU TOYKOHU U yCIOBUEM NapaJIEIbBHOCTH HEKOTOPOU MJIOCKOCTH, U T. II.

CHauana pacCMOTPHUM CaMbIil IPOCTOM CITydai: S

1) cekymas IJIOCKOCTh 3a/laHa TpeMsl TOYKaMH,
JIBE U3 KOTOPBIX JIEXKAT B IJIOCKOCTH OAHON TpaHH
MHOTOTPaHHUKA, a TPEThsl — B IUIOCKOCTH TPaHH,
CMEXKHOM ¢ ITepBoil.

Ilpumep 4. IlocTpouTh ce4YeHHE NHUPAMUIBI
SABC miockocThio, Mpoxosielt uepe3 Touku K, L u
M (puc. 7a)

K €(ABC), Le (ABC),
M € (ASC)).

O [Jna pemieHWs MOCTaBICHHOW 3aJadd TO-
CTPOUM JIMHUU TIEPECeUEHUs] CEKYIEeH MIOCKOCTH
¢ rparsmu nrpamunbl. [lpeanonoxum, 4ro mioc-
kocth KLM (k0oTOpyIo Mbl 0003HAYHM @) TTOCTPO-
ena. Tak kak mwiockoctu o u ABC nmeror o01yto
TOouKy K, TO OHM IepeceKaroTcs 1Mo NpsSAMOM, Mpo- X
xozsmeit yepe3 K (cormacHo akcuome mepece- F
YeHHUS IUIOCKOCTEH), a TaKk KaK 3TH ILIOCKOCTH B
UMEIOT eI OJHy OOIIyI0 TOYKY — TOYKy L, TO 76)
npsmas KL siBiisieTcst TuHUeH nepecedeHus mioc-

7a)
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kocted o u ABC. OTtcroa BBITEKAeT CIEAYIOIIEe MOCTPOCHUE: TPOBEIEM
npsimyro KL 1o mepecedenus ¢ orpeskamu 4B u BC B Toukax E u F (puc. 76).
Ilycte aTa mpsmas nepeced€r npsamyo AC B Touke X. bymem paccyxnaTth
aHaJIOTUYHO: TOYKH X U M Jexar Kak B IJIOCKOCTU ¢, TaK U B IUIOCKOCTH
ASC, cienoBatensHO, npssMast XM — uX JWHUS TIEPECEUCHUs, TIOATOMY CTPO-
uM npsmyro XM no nepeceuenus ¢ orpe3kamu SA u SC B Toukax H u G
(puc. 76). IloBTOpSIA paccyXOeHHs MO TOW K€ CXeMe, JeNlaeM BBIBOJ, UTO
wiockoctu o ¥ ASB mepecekatorcs o npsmoit £H, a mmockoctu o u BSC —
no npsimoii FG. TloaTomy 115t 3aBepIIeHHsI TOCTPOCHUS OCTAETCS COSTUHUTD
tTouky E ¢ Toukod H u Touky F ¢ Toukoii G (puc. 72). EAMHCTBEeHHOCTH pe-
IICHUS BBITEKACT U3 AKCUOMBI TUNIOCKOCTH. W

S

S
G
1, i,
X C 7 c
E X
E
F V’
B B
B) 7r)

[MpoBenénnoe mocTpoeHne OBUIO OCHOBAHO HAa HAXOXKJCHUM JINHUH Tiepe-
CEUEHMsI CEKYILEH IUIOCKOCTH € MJIOCKOCTSMH I'paHeld MHOTOIpaHHUKA — TaK
Ha3bIBAEMBIX €006 CEKyIIel TUIOCKOCTH Ha IIOCKOCTAX rpaHei. OTcrona u
NPOMCXOAMT HAa3BaHHE METOJIa MOCTPOCHUSI CEUYEHHH, KOTOPBI MBI ceifuac
WCTIONB30BAIIU, — MEMOO C1ed0s.

B cayuae, eciu mpsimele KL n AC okaxyTcsl mapajuleNbHBIMU, HYXHO
BOCIIOJIb30BATHCSI TEOPEMaMH O MapajUIEIbHOCTH B MPOCTPAHCTBE. DTH XKe
TEOpPEMBI MTPUMEHSIIOTCS M B CIydae, €CIM OJJHMM M3 YCIIOBUH 3a/lauu SIBIISI-
eTcs MapajuIeIbHOCTh HEKOTOPOH HpsAMON, HEKOTOPOH INIOCKOCTH HMJIN IBYM
CKPELIMBAIOLINMCS PSIMBIM.

Mpumep 5. [Noctpouts ceuenne nupamuasl SABC MIIOCKOCTBIO o, TIPO-
xozsei uepes Touky K, nexaryio Ha SS; (S; € (ABC)) Buyrpu SABC, ma-
pasuienbHO cKperuBaronmmcs péopam AB u SC (puc. 8a).
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a)

Puc. 8

o Ioctpoum mnockocts SC;C. Ha 310it mmockoctu ctpouM mpsimyto KX
— cnep cekymel miockocTu o. Tak kak SC mapaiesbHa o, TO JUHUS Tiepe-
ceuenus KX mrockocreii o u SCS; nmapaimiensHa npsimoit SC.

IMycte CS; N AB = Cy, C;S N KX = Y. Tak kak AB napauieiabHa o, TO
JUHUS TiepecedeHus miockocteit a 1 ABC mnapamnensHa npamoit AB. Ilo-
3TOMY, MPOBOAUM uepe3 X npsmyto P1P; || AB, rae P;— To4ka mepecedeHust
atoit mpsimoii ¢ BC, a P, — Touka nepeceuenus: ¢ AC. Ananornuno, uepe3 Y
npoBoUM TipsiMyto P3Py || AB, roe P3 — To4Ka mepecedeHus 3TOoi mpsiMoii ¢
BS, a P, — Touka nepeceuenus: ¢ AS. CrnenoBarenbHo, PiP,P3Py — nckomoe
cedeHue. m

4. llpuMeHeHUE MPOEKTUPOBAHNUA MPHU MOCTPOECHUH CeYEHH

Tenepb paccMOTpHUM GoJIiee CIIOKHBIE CUTYAIMH, KOT/a HET IBYX TOUYCK B
IUVIOCKOCTH OJIHO#M I'paHH MHOTOIPaHHHKA, NPHHAUISKAIINX TAKXKE U ceue-
HHIO.

Onpeoenenue. ITycTb B IPOCTPAHCTBE 33aJaHBI ILIOC- AN
KOoCcTh O (naockocmov npoexmupoeanusi) v nupsimas | m
(ranpasnenue npoexmuposanus), TepeceKaromas o.

Bo3pMEM B mpoCTpaHCTBE MPOU3BOJIBHYIO TOYKY M
npoBeAEM uepe3 He€ MpaMyIo m, apauienbhyo | (ecim
M nexwur Ha |, To B kauecTBe m Oepércs cama npsimast |)

(puc. 9). Touka nepecedeHust M; NpSAMOH m C IJIOCKOCTBIO O HA3BIBAETCS
napannenbHou npoexyueli TOYKu M Ha 3Ty MIOCKOCTb.

Puc. 9
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Hpumep 6. [Moctpouts ceuenue npusmsl ABCA;B;C; mnockocthio KLM
(puc. 10a), rne K € (AA;B), L € (BB,C), M €(AA;C).

¢ C
1 ]
I 1
4, ' B, 4, r B,
| ot [ oot
I
] I
M, G M, G
° PRGN MP PRGN
- N il .- \&Ll
’/ .K N\ ,’c IK N\
A B A B
K

Puc. 10

0 Touku K, L m M HaXxoaaTCs MO OJTHOM Ha Kax70W U3 OOKOBBIX I'paHEH
npm3Mbl. [Ipobrema 3axirrouaeTcst B HaXoxaeHnu ciena miockoctu KLM Ha
mwiockoctd ABC (MbI mpeamonaraem, 4Tto 3TH IUIOCKOCTH MEPECEKAIOTCS).
Jns TOro, 4TOOBI MOCTPOUTH ATOT CIENl, BOCHOJIb3yeMCcs MapajuiellbHbIM
npoektupoBanuem. [lycts Toukn Ki, Ly u M; — npoexnyu touek K, L u M Ha
wiockocTs ABC B HanpaBienun 60koBoro pedpa npusmsl, a X 1 Y — TOUKH
nepeceuenns npsmeix KL n KiL;, KM u KiM; cootBerctBento (puc. 106).
Tak kak (KLM)N(ABC), To u3 tpéx nap npsmbix, KL u KiL;, KM u KM,
LM u L;M;, ectb mo kpaiiHeld Mepe [BE Mapbl MEPECcEeKaromnXcsl NPSMBIX
(moxaxkute 310 camoctosaTensHO). Ilycts 310 Oyayt maper KL, KiL; u KM,

© 2013, 3OTII M®THU, KouepoBa Anna CepreesHa
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KiM;. Torna npsmas XY — uckomsiii crien (puc. 106). JlelicTBUTENBHO, TOUKA
X nexut Ha npsmoit KL, cremoBaTenbHO, OHA TPUHAUICKUT TUIOCKOCTH Ce-
yenus. Ho 3ta ke Touka jiexut u B miockoctd ABC, Tak kKak OHa HAXOJUTCS
Ha npamoii K;L;. CirenoBartensHo, Touka X NpUHAUICKUT JIMHAN MIEepeceye-
Hust ockoctedd KLM u ABC. AHanornJHbIi BBIBOJ AeTaeM U OTHOCHUTEIb-
HO ToukH Y. Temeps, mocie TOro Kak HyKHBIN CJe]l IOCTPOeH, NajlbHenIee
nocTpoeHue 6e3 Tpyaa MpOBOAUTCS MeTo0M ciienoB (puc. 10 ).

B cnyuae korna miockoctd KLM u ABC mapasuienbHbl, 1OCTaTOYHO Ye-
pe3 Touku K, L u M mpoBecTr mpsAMbIe, MapauieabHbIe IPIMBIM AB, BC u
CA. VckoMoe ceyeHne TeM caMbIM OyeT MOCTPOSHO. |

[MapannensHOE MPOEKTUPOBaHKE yIOOHO MCIOIB30BATh MPH MOCTPOCHUHU
CeYeHUH Mpu3M (B YaCTHOCTH, MMapauieNienune/IoB 1 Kyoos). [Ipu atom, kak
MPaBIIIO, B Ka4yeCTBE IIOCKOCTH IPOEKTHPOBAHUS BBIOMPAIOT IIIOCKOCTH
OCHOBaHHWSl TPU3MBI, a 32 HaNpaBICHUEC MPOCKTUPOBAHUS TPUHUMAIOT
HaTpaBlieHre OOKOBOTO pedpa MPU3MEI.

[Ipu mocTpoeHnn cedeHuil mupamuj, yIOOHO MOIB30BATHCS LEHTPATh-
HBIM IPOCKTUPOBAHUEM. S

Onpedenenue. IlycTh B TPOCTpaHCTBE 3aJaHbI \m
IUIOCKOCTh O (MIOCKOCMb NpOeKmuposanus)) W He M
NpUHAAIeKaIas el Touka S (yewmp npoexmuposa- \

Hust). Llenmpanvrotl npoexyueil Toukn M Ha mutoc-
KOCTh 0, Ha3bIBAeTCS TOUYKa M) mepeceueHus psMoit \

SM ¢ TIOCKOCTBIO 0, €ClIH OHa CYIIECTBYET Puc. 11

(puc. 11).

3a MI0CKOCTh MPOSKTHPOBAHUS PUHUMAETCS MIIOCKOCTh OCHOBAHUS, a B
KaueCcTBe IIEHTpa MPOEKTHPOBAHUS OEpyT Bep- S
muHy nupamuasl. IlpuBenéM COOTBETCTBYO-

LU npuMep.

IIpumep 7. IlocTpouth ceueHHE MUPAMUIBI
SABC mockocteio KLM, rne K € (ASB), L €
(BSC), M e (CSA) (puc. 12a).

0 I1oCTpOMM LIEHTpalIbHBIE IPOEKIIUH TOYEK 4 C

K, L u M na mnockocts ABC. Ilyctb 310 OynyT

touku Kj, Ly u M (puc. 126). [loctpoum Toukn

nepeceuerus npsambix KL u KiL; (touka X), LM B

u L;M; (touka Y). Toraa aHamoru4HO TOMY, Kak 12a)
3T0 OBLIO CIENaHO B NPUMEpPE 5, HO0Ka3bIBaeM,

© 2013, 3OTII M®THU, KouepoBa Anna CepreesHa
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Puc. 12 0) 12 B)
yro npsiMass XY — JTUHHSA TEpECeUCHUs] CEKyIIeH MIOCKOCTH M IUIOCKOCTH

OCHOBaHUs nmupamMubl. JlampHeiliee NocTpoeHUe oka3aHo Ha puc. 12e.

5. lIpumepsl penieHys 32124 HA CeYeHUS] MHOTOTPAHHUKOB

3nech MBI pa30epéM pelleHHs: HEKOTOPBIX 3a/1ad, CBS3aHHBIX C OIpejie-
JIEHUEM BHJIa CEYCHUS, BLIYMCIEHUEM MIEPUMETPOB, TUIOIIAIEH CEYEHH, OT-
HOIIIEHHWH, B KOTOPBIX CEKyIlas IUIOCKOCTh JENUT péOpa MHOTOIpaHHHKA
u T. . [Ipu 3TOM, 4TOOBI HE 3arPOMOKIATH M3IIOKEHHE, MBI MOAPOOHO HE
OyJleM ONUCHIBATH CaMO TOCTPOEHUE CEYEHHUS, TEM HE MEHEE, KOraa Bbl OY-
JIeTe pelarh MoJA00HbIe 3a/1auk, He 3a0bIBaiiTe akKypaTHO 00OCHOBATH IIO-
cTpoenue cedeHus (qaXke ecM B YCJIOBUM 3aa4d HE CKa3aHO «IIOCTPOUTH
CeueHme»).

Ilpumep 8. B ocHoBaHumu TpeyroabHOM
nupamMupl SABC JIeXUT TpaBUIBHBIA Tpe-
yronbHUK ABC. Touku P, Q u R B3gTHI Ha
meananax SP;, SQ; u SR; rpaneit SAB, SBC u
SCA cooTBeTCTBEHHO Tak, 4yto SP : PPy = 2 .
1,50Q:QQ; =2: 3, aR — cepenuna orpeska
SR;. IlocTpouts ceueHne mUpamMuIbl MIOCKO-
cteio PQR u onpeznenuts, B KAKOM OTHOILIE-
HHUH 3Ta IIOCKOCTH AETHUT pedpo SB.

0 CHavanma DOCTPOMM ClieA CeKylIen
TUIOCKOCTH Ha IUIOCKOCTU OCHOBaHUsI MUPAMUABI, COSUHUB NPSIMON TOUKH
X u Y nepeceuenns npsimbix PR, P1R; u PQ, P1Q; (puc. 13). YTounum Te-

Puc. 13
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nepp monoxkenne Touek X u Y, Hawgs otHomenus XP; : XR; u YP; : YQu.
JIJIst ©X BBIYMCIICHHS BOCIIOJIB3YyEMCSI H3BECTHOM M3 INIAHUMETPHUN TEOPEMOU
Menenas. CoriacHo 3TOi TeopeMme, MPUMEHEHHOW K TpeyroibHUKy SPiR;

(puc. 14), ES—P RX =1, clenoBaTebHO, 1Ml =1, oTKyzma
RS PR XR, XPR,
XpR 1
XR, 2
S
R
R 1
Y Ry 0
X \) v
©oop R, X B
Puc. 14 Puc. 15
YR
AHanorngHo u3 Tpeyronpanka SP1Q; Haxomaum, uto —= == . OOparnum-
1
cs Tenepb K puc. 15. Tak kak R :l, TO At :1 15805 R :1 (Tak Kak
Y 3 RQ 2 AR 2

P:Q:=AR)), a pa3 ;(:11 :% n LYBX =ZARX, to AYBEX ~AAR X , cre-

JIOBaTEIbHO, TOUKU X, Y U A JexaT Ha oJHOM npsiMoi (mpuuém Y — cepenu-
Ha orpe3ka AX). Terepb yke JIeTko A0cTpouTh ceueHue (puc. 16).
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Yro6s! Haiitu SM : MB (M — touka nepecedyenus AP u SB), oOpatumcs k
puc. 17. Kak u3BeCTHO U3 TUITAHUMETPUH, Touka P, nensimas meauany SP; B
oTHOIIeHWU 2 : 1, cuuTas OT BEPIIMHBI S, SBISACTCS TOYKOU MEPEeCCUCHHS
MeaunaH Tpeyronbauka ASB. Tlostomy AM — MenuaHa 3TOro TpeyrojabHUKa U
SM:MB=1:1.m

3ameuanue. Tlpu pemeHUM 3TOM 3a7adu MBI HCIIOJIB30BATH TEOPeMY
MeHeJasi, HAIIOMHUM 0€3 JJOKa3aTeIbCTBA, B UM OHA 3aKIIFOYACTCH.

Ecmn Ha croponax BC, AC, AB tpeyronpanka ABC (puc. 18) wnmm ux
MPOJIOJKEHUSX B3SIThI TPU TOUKH A1, By, Ci, TO 3TU TPU TOUYKHU JIEKAT HA OA-

HOW MPSIMOM TOTZIa ¥ TOJIBKO TOT1a, KOT/Ia BEITIOJTHEHO PAaBEHCTBO

OTmeTuM, 4TO B JAaHHOHM 3ajade MOXHO ObUIO ObI HAWTH OTHOLICHHE
XP : XR; (cm. puc. 14) u 6e3 Teopemsl Menenasi. Hanpumep, mpoBecTy mpsi-
MYIO RK || XR, (cm. puc. 19). Torma u3 momobust TpeyronbHuKoB SKR u
SP;R; cienyer, uto SK : SP; = 1: 2. CienoBarenpno, KP: PP; =1:2u KR :
XP:=KR : P;R{=1: 2. 3nauut, XP;=P;R;, u XP;: XR;=1 : 2. Anajmoru4to

HaxonuTcs oTHomeHue YP; : YQ;.

S
B
C, \ K
R
/)TN ;
N B
A 1 X R
-— C PI {
Puc. 18 Puc. 19
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6. IlepneHANKYISPHOCTH NPSIMBIX M IJIOCKOCTE

HanomHuM OCHOBHBIE OTIpENeNCHHUS.

[IpsiMasi Ha3bIBACTCS NEPNEHOUKVAAPHOU NAOCKOCMU, €CIH OHA IEepIICH-
JTUKYJIsIpHa JI000# MPSAMOi, JieKalield B 3TON MIIOCKOCTH.

JIBe MJIOCKOCTH HA3BIBAIOTCSl NEPNEHOUKYIAPHbIMU, €CIIU YOl MEXKIY
HUMH paBeH 90°. (Yros MeXIy IIOCKOCTSMHU — 3TO HauMeHbINas U3 BEIH-
YHH JBYTPaHHBIX YTIIOB, 00pa30BaHHBIX NPH UX MEPECCUCHHU. )

IlepeuncnuM OCHOBHBIE TEOPEMBI, KOTOPBIE HCIOIB3YIOTCS MPU PELICHUN
3ajay.

Teopema 4. (IpU3HAK MEPICHIUKYIIPHOCTH MPSMONA U THIOCKOCTH). Ec-
JM TIpAMast IEPIEHANKYIIIPHA ABYM IE€PECCKAOIINUMCS IPAMBIM, JISKAILUM B
OJTHOM IJIOCKOCTH, TO OHA MEPIEHANKYIIAPHA 3TOH IIOCKOCTH.

Teopema 5. (TeopeMa o TpEx meprneHIuKyspax). [Ipsmas, nexarnas B
TUIOCKOCTH, MIEPIIEHANKYJIISIpPHA HAKJIOHHOM TOTJa U TOJIKO TOT/Aa, KOTla OHa
MEPIEeHINKYIAPHA TPOSKIIUN HAaKIIOHHON Ha 3TY IIOCKOCTb.

Teopema 6. (Mpu3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTel). Ecim
IUIOCKOCTb HPOXOJUT Yepe3 NEepHeHIUKYISIp K APYrod MIOCKOCTH, TO OHA
NEePIEHIUKYIISIPHA 3TOH MIIOCKOCTH.

Hpumep 9. B terpasape ABCD pedpo 4B neprienaukysipao peopy CD,
a pebpo AD mnepnengukymspHo pebpy BC.

Hokaxwure, 4to D F
AB*+CD?*=AD’+BC?. v
o Hoctpoum A BAD po mnapamrenorpamma y / '
BADF (puc. 20). M3 nepneHaAuKyIIpHOCTH IPSMBIX
AB u CD cnemyer, uto ZCDF = 90°, T. e.
CF?= CD? + DF?. Ananoruuno, CF? = CB* + BF?,

cJIeJoBaTeIIbLHO, CD®> + DF? = CB®* + BF.
Ho DF = AB, a BF = = AD, nostromy AB? + CD?*= AD?+ BC’. m

C
Puc. 20
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Ipumep 10. Pédpa AB u CD, AD u BC Tet-
pasapa ABCD mnepnenaukynsipusl. Jlokaxwure,
uyt0 pé€opa AC u BD Tarxke nmeprneHIuKyISIpHbIL.

0 Omyctum u3 Touku D nepnenaukynsp DO
Ha twiockocth ABC (puc. 21). Tlo Teopeme o
TpEX mepreHauKynsapax u3z toro, uro CD 1L AB
cnenyet, uto CO | 4B, 1. e. Touka O JCKHUT HA BY A
npsMoii, coxaepkaimeii Beicory CC); Tpeyrosb- '

C

MPSIMOH, comepiKamiei BBICOTY AA;, W, 3HAYHT, Puc. 21

Huka ABC. AnanornyHo, Touka O JEXKHUT Ha

O — opToueHTp (TOYKa IepeceueHus BpICOT) TpeyroiabHuka ABC.

CrnenoBatenbHo, BO 1 AC u no Teopeme o TpEX MepneHauKyisapax, BD
1ACH

Ipumep 11. Bce péOpa mpaBUIBHON YeTHIPEXYTONBHON MHPAMHUIBI
SABCD wumeror aiuny 2. Touku M u N — cepenunbl pé€dep AS u AB coot-
BeTcTBEHHO. [locTponTh ceueHne nupaMupl IIOCKOCTHIO, TPOXOISIIEH de-
pe3 Touky M nepneHaukynsspHo npsmoit CN, i HaTH MmIomanb 3Toro cede-
HUSL.

0 O603HAaYMM CEKYILIYIO IJIOCKOCTh Yepe3 oL U MPEIIOJIOKNM, YTO HCKO-
MO€ ce4yeHHe NocTpoeHo. Tak kak o L
(CN), o psimast CN neprieHanKyJIsIpHa
JIIO0OM MPSIMOH, JIeXkKalllel B IJIOCKOCTH
O, B YAaCTHOCTU JIMHMU II€PECEUCHUS
wiockocteir oo 1 ABC. Kpome Toro,
IUIOCKOCTh O JIOJDKHA COJEpiKaTh Iep-
MEeHIUKYJISIP, OMYIEHHBIM U3 TOUKU M
Ha wiockocTh ABC (3TOT nmepneHauky-
nsip mapajuiesieH Beicore SO mupamu- 4

ne1). [leiictBurensHo, eciau Touka M; —
OCHOBaHHWE TMEPIEHIUKYIISIpa, OMYIICH- Puc. 22
Horo u3 Touku M Ha mmockocts ABC, a Touka L — ocHOBaHME NEpIEHIUKY-
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Jsipa, OIyIIEHHOTo 3 Touku M; Ha npsmyro CN, To 1o Teopeme o Tpéx mep-
nenaukysipax (ML) L(CN). A rtak kak (M;L) L (CN), to (MM;L) L (CN).
Ho 4gepe3 Touky M mpoXoauT eJUHCTBEHHAS TIOCKOCTb, TIEPIICHINKYIIIPHASL
npsimoit CN, moatomy o 1 (MM;L) — oiHa 1 Ta e MI0CKOCTb.

Otcrona BeITEKaeT cienymomlee mocrpoenue (puc. 22). CHadana cTpoum
n300pakeHre IEeHTpa OCHOBAHMS MUpaMHIbl — TouKy O mepecedeHus aua-
ronaneit AC u BD ocHoBanus, 3ateM cTpouM oTpe3ok SO — H300pakeHHe
BBICOTHI THpaMuibl. [locne 3Toro yepe3 Touky M mpoBOAWM TPSMYIO, Ta-
pamnensryto npsimoi SO, o nepecedenus ¢ otpe3koM AC B Touke M;. Tem
CaMbIM MBI IIOCTPOUM H300paKeHHE MEPICHIUKYIISPa, OMYIIIEHHOTO U3 TOY-
ku M Ha mockocts ABC. OcTaercs mocTpouTh n300paskeHue TEPIICHINKY-
nsipa k npsimoit CN, poxopsmero gepe3 Touky M;. Ilycts 3ToT mepnenau-
kyysp nepecekaer npsimyo CN B Touke L. YTOYHMM monoxeHHe TOUKH L
BbIUKCIIeHHeM, oOpatuBmmch Kk puc. 23. Ilo Tteopeme I[ludaropa

CN?=BC*+BN*=4+1=5,1.¢. CN = /5.
ITycts K = (CN) n (BD). Tak kak K — TOYKa MEPECCUCHUS] METUAH Tpe-

yronbeauka ABC, To CK = %CN :g. 3amerum, uto My — cepenuna [ OA],
nockoibky M — cepemuna [AS], a(MM;) || (SO). CrenoBarenbHo,
CM, = % AC = ? . Tenepp u3 momobus npsmo- D C
yronbsHbIX TpeyronbHiukoB CLM; n COK nomyuaem,
4TO CL=CM1-OC=9\E, T. e. gzg Tem P§M,

CK 10 CN 10 L
caMbIM TIOJIOKeHHe Touku L ompeneneHo. J{ns Toro, 4 d 3
9T00Bl €€ MOCTPOUTH, TOCTATOYHO OTJIOKHUTH Ha N O
[CN] ot Touku N orpe3ok NL auHbI %CN (3amaua Puc. 23

JICTICHUS OTPE3Ka Ha PaBHBIC YaCTH M3BECTHA M3 TUIAHUMETPUH H PEIIACTCS C
nomoineto Teopembl Daneca). Ilycrs Teneps (MiL) N (4B) = Q, (M.L) N
(AD) = P. 3ametnm, uto Q € [4B], a P € [AD]. [lelicTBUTENBHO, U3 TOJI0-
ous tpeyronpHukoB LNQ u BNC (puc. 23) cnenyer, uro

1
LN~CN_E£’ﬁ_l
NB 1 2

NO=
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IMosromy NQ < NB, 3naunt, Q € [4B]. U3 momobus TpeyroJbHUKOB
APQ u BNC caenyer, uto
1
Ap_AQ:-NB _ (AN +NQ)-NB _ :(1+2]'1:§
BC BC 2 4'
nostomy P € [AD]. Coenunus Touku P u Q ¢ Toukoit M, moimyyaem HCKO-
Moe ceueHue (puc. 22).

HetictButenbHo, 1o noctpoenuto (MM;) L (ABC), a (CN) c (4BC), cne-
nosarenbHo (MM;) L (CN). Onsitb-Taku o nocrpoenuto (PQ) L (CN), cie-
JIOBATEIbHO, MO TPU3HAKY NEPICHANKYISIPHOCTH NPSIMON M IUIOCKOCTH
(MPQ) L (CN).

Brrancnum momans cedenus. Mimeem

1 1/1
SMPQ :EMMl . PQ :E(ESOJ PQ .

JnuHy BBICOTHI MUpaMUAbl HAXOOUM H3 MPSMOYTOJIBHOIO TPEYrOJbHUKA
ASO: SO® = SA> - 40 =4 — 2 = 2, 1. e. SO =+/2. Jlmuny otpeska PQ

HaXOJUM n3 MPSIMOYTOIEHOTO TpPEYTrOJIbHHUKA APQ:
9 9 45 35 3410
PQ*=AP*+ AQ°=—+—=—,T.e. PQ=""".Urak, S;py = ——— . W
° R TRVRET: 0= "R 16
1 12.
pumep Jlokasatp, 4TO IIOCKOCTb B, 0 C,

o ceuenns kyba ABCDA;B,C,D,, mpoxo-
namias 4yepes cepenunsl P, Q, R pébep y
A;B;, B,C;, C,D;, nepnenauxynspua aua- = '
ronanim BD; u npoxoaut uepes eé cepenu-
HY.

o Cpennsis nuaus PQ TpeyronbHuka
AB:C; mnapamnensna ocuHoBanuio A.C;, A
T.e. A1Ci|lo (puc. 24). Ananoruuo, 7
C:D||RL, 1. e. CiD || a. ITak, maockocTh
0, IapajuiebHa MePeceKaroIuMCs IPSIMbIM
A1Cy u C1D mnockoctu A;CD, nostomy a|| (A;C,D). Otciona cnenyer, 4uro
al BDl

Ilycte O — Touka nepeceuenus BD; ¢ mmockoctrio a. Torna PO 1 BDy,
T. €. PO — BbIcoTa B paBHOOEIpeHHOM TpeyroiasHuke BPD;, u, 3Hauwmr,
PO — ero meamnana, a O — cepenuna BD;. m

M D

Puc. 24

© 2013, 3OTII M®THU, KouepoBa Anna CepreesHa
17



2013-2014 yu. rozg, Ne5, 10 k1. Maremaruka. CtepeoMerpust

KoHTpoJbHBIE BONIPOCHI

1(2). daunb! nBe npsimble, & U b . BeisicHuTe, SBISIOTCS JH CHOPMYITHPO-
BaHHbBIC HIKE YCIOBUS HEOOXOIMMBIMH, JOCTATOYHBIMU WIIH HEOOXOIMMbI-
MH H JIOCTaTOYHBIMH ISl TOTO, YTOOBI & M D CKpelmBaInCh:

a) a u b He UMEIOT OOINKX TOYEK;

0) mo0bast TIOCKOCTh, MPOBEAEHHAS Yepe3 NPSAMYI0 @ U TOUKY, IpUHAal-
Jexanryro npssmoit b, mepecekaer b .

2(2).Kaxnas u3 IByX MpSMbBIX CKPEIIMBACTCS C TPETheil mpsiMoit. BepHo
JIM, 9TO 3TH JIBE MPSIMBIE SIBIISIOTCS CKPEIIHBAIOIMHCS?

3(2). okaxwure, 4TO eciM Ji0Oask MIOCKOCTh, MEPECeKaromas OIHy H3
JBYX IAHHBIX IPSIMBIX, IIEPECEKAET U BTOPYIO, TO 3TU JBE IPsMbIC Mapall-
JICIBHBI.

4(2). dokaxxute, €CIIM TPU MpPsIMbIE B MPOCTPAHCTBE HE MPOXOIAT Yepes3
OJIHY TOYKY M TIOTIAPHO MEPECEKAOTCS, TO OHM JISKAT B OIHOMU IJIOCKOCTH.

5(3). TToctpoiite M300pa)keHHe MPABUILHON YETHIPEXYTOMBHON yCeUEH-
HOM NUPaMHUJIBIL.

6(2). IToctpoiite n300paskeHne paBHOOCIPEHHON TPAIICIIUU U €€ BHICOTHI.

7*(4). Ceuenne MpaBUIBHON YETHIPEXYTOJBHOW MHPAMHJbI SBISETCS
MPABIIILHBIM TATHYTOJNBHUKOM. JlOKa)KuTe, 4TO OOKOBBIE TPAaHU ATOU MMHpa-
MU/IBI TIPABUJIBHBIC TPEYTOJIbHUKH.

Vxazanue. Ilycte ABCD — Jlannas nupamuga, a KLMNO — nannoe ce-

yeHue (K e[AB], Le[BC], M e[SC], N e[SD],Qe[SA]). Crpoektupyii-

T€ MUPaMUIy Ha TUIOCKOCTh, POXOIAIIYI0 Yepe3 TOUKY S W CepequHbl pé-
oep AD u BC.

8(2). a) Uepes Touky Ha pebpe TeTpasapa MPOBEIUTE IUIOCKOCTh ¢ Tak,
YyTOOBI CeUeHHE TeTpasapa ObLIO MapajuIeIOrPaAMMOM.

0) [Jokaxure, 4TO ceueHHEe TETPa3pa IUNIOCKOCTBIO [ || @ TaKxke sIBIsIeT-

Csl TapaJuIeIorPaMMOM.
9(3). CkpemuBaromumecst p€opa TeTpaspa umeroT JuHel @ U b . Ceue-

HHUE TeTpajipa, napauieabHoe 3TuM péopam, — pom0. B kakux oTHOIIEHHUAX

TUTOCKOCTh CEYEHHsI JISTUT pEOpa TeTpasipa, KOTOphIE OHA MepeceKaeT?
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* i

10" (4). JokaxuTe, 9TO TMEPUMETP JIFOOOTO YSTHIPEXYTOIBHOTO CCUCHHUS
MPaBHUIILHOTO TEeTpadapa ¢ pedpoM JIHHEI 1 He MeHBIIe 2, HO MEHbIIE 3.

Vxazanue. JIns nokazarenscTBa HEpaBEeHCTBA P =>2 pacCMOTPUTE pas-

BépTKy TETpasapa, IJId AOKa3aTelIbCTBA HCPABCHCTBA ) <3 IIOKa>XXHUTEC, 4YTO

€CJIM IapauIeNbHO MEepPEMeIlaTh MJIOCKOCTh CEUCHMS, TO €ro MepumMeTp Oy-
JeT TUHEHHOHN (QyHKUUEH.

3agaun

1(3). Ha péopax DA, AB u BC Tterpasapa DABC B3stel Touku M, P,
K COOTBETCTBEHHO, npuaéM DM :DA=13:27,BP:BA=3:5,
CK:CB=1:4. Ilmockocte MPK mnepecexaer pe6bpo DC B Touke T .
Hatigure otnomenue CT :TD.

2(3). Ha pedpe AC, tpeyroabnoit npusmel ABCAB,C, B3sita Touka P
tak, yto AP:PC =3:7. Toukxa M mnpunaanexur nuaronanu AC, rpanu
AACC, mpuuém AM :AC =5:7. II10CcKOCTb, POXOAAIIAs Yepe3 TOUKY
nepeceueHus auaronanei rpanu ABB A u uepes Touku M u P, mepece-
kaer pebpo AB, B Touke K . Haiinure AK :KB,.

3(3). B ocnoBanmn yceuénnoii nmupamuasl ABCAB,C, nexut tpeyroib-
Huk ABC . UsBectHo, uto AB : AB=2:3. Ha pebpe AB B3sTa Touka K,
Ha peope BC - tTouka M, mpmuém AK:KB=3:2,BM:MC=5:3.
Haiinure, B kakom oTHommenuu aeaut pedopo CC, mnockocte AKM .

4(3). Cropona ocuoBanusi ABCD mnpaBuiibHO#N 4eThIPEXYTONIbHOI MHpa-

muael PABCD pasHa 1, a BeIcOTa TpaMUIbl paBHA J2 . Ha p€opax PA u
PC B3arer Touku K wm M cootBerctBenHo, mpuuém AK:KP=1:3,
CM =PM . Haiigute, B kakoM oTHomeHuH iockocte DKM  nenmut pedpo
PB.

5(4). Touku T u P — coorBercTBenHo cepenunsl pédep BC, u CD mna-
pamtenenunenqa ABCDAB,C,D,, rouka K npunagnexur pedpy BC, npu-

yém CK:KB=1:3. Haiinure, B KaKuX OTHOIICHUSAX IUIOCKOCTb, MPOXOIs-
mas yepes cepeauny orpeska BT mnapamnensHo npsmseiMm PK u DC,, nenut

orpesku AC, BD, AC.
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6(6). B mpaBuibHO# mectuyronsHoit mupamuae SABCDEF Ha nuaro-
Haiy ocHOBaHUS AD B3STHI TPH TOYKH, AeTsIue e€ Ha YeThIpe paBHbBIC Ya-
ctu. Yepes 3TH TOUKH NPOBENICHBI CEUCHUS, MapajuieNbHble IIocKocTH SAB .
Haiinute oTHOIIEHME MO e STUX CEUCHUH.

7(7). 3aman xy6 ABCDAB,C,D, ¢ pebpom mmmnsl 1. a)(3) Haiitu mio-
aab ceueHus Kyba IJIOCKOCTBIO, MpoXoasiied depes BepmuHy D, , cepe-
nuny pedbpa BC u napamnensHoii npsmoit AC, .

0)*(4) Haittu rutonianps ceueHus KyOa MIOCKOCTBIO, MPOXOASIICH depe3
BepmnHy D, u napamnensHoii npsmoil AC,, y KOTOpOi Iomanb NpoeKIn
ceueHus Ha mockocts AC A MakcuMallbHa.

8(5). Bricora mpaBmasHON mupamuabsl SABCD ¢ ocnoBanmem ABCD

paBHa 3, yroil MeXIy COCETHHMH OOKOBBIMH pEOpaMu paBeH arCCOSE.

Touku E, F, K BbeIOpanbl cooTBeTcTBeHHO Ha péopax AB, AD u SC Tak,

AE AF CK 1 .
yT0 —— = = =—. HaiiTu muomaap ceuenus: nupamMubl IIOCKOCTHIO

AB AD SC 3
EFK.
9(4). OcnoBanue npsimoro napamwrenenunena ABCDAB,C, D, — kBagpar

ABCD, AB =2, AA =4. Yepes cepeaunsl E u F pébep AD u DC mnpo-
BEJIEHO ceueHMe, napamienbHoe aumaroHanmu DB,. Iloctpouts cedenue u

HaNTH €ro ImIomaib.

10(3). Ha pebpe BD Tterpasapa ABCD B3sita Takas Touka E, uTto
DE:BE =3:5. Haiinure oTHOIIEHHE, B KOTOPOM IIIOCKOCTb, ITPOXOISIIIAS
yepe3 Toukn A u E mapamiensHo meauane BM Tpeyromsnuka ABC, ne-
qut pedpo CD.

11*(7). Uepes TOUKy, B3ATYH0 BHYTPU TPEYIOJbHOM NUpaMHUbI, Napai-
nenbHO e€ péOpaM NPOBEACHBI OTPE3KHM C KOHI[AMHM Ha T'PaHSIX MUpPaMHUJIbIL.
JlokaxxnTe, 4TO CyMMa IIECTH OTHOIIEHWH IUIMH 3THUX OTPE3KOB K JJTMHAM
napajieNbHBIX UM pEOEp HE 3aBHCHUT OT BhIOOpa MEpBOHAYATBLHOM TOYKH.
Yemy paBHa 3Ta cymMMa?

Vkazanue. TlpoBenute yepe3 ABa W3 JaHHBIX OTPE3KOB, MAPAIIEITbHBIX
IBYM CKpelIMBaomMMcs pédpaM TeTpasapa, IUIOCKOCTb U JAOKAKUTE, YTO
CeueHHe TeTpasApa 3TOH IIIOCKOCTHIO OyIeT MapaieorpaMMoM.
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