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HacTosmee nocobue cocTaBIeHO VI NOATOTOBATEIbHBIX KYyPcoB $Hakyis-
TeTa BeiuncnurensHoit MaTeMaTukn u xubepueruku MI'Y um. M.B.JIomo-
HOCOBA Ha OCHOBE 3a[aY MHCbMEHHBIX BCTYNUTENBHBLIX 3K3aMEHOB IO MaTe-
maTuxke B MT'Y 3a 1970-2000 roxsr.

Pasgen “Ilnanumerpus” coctaBiten M.B.®PenoToBmiM Ha ocHoBe 3anay
MUCbMEHHBIX BCTYIHTENLHBIX 3K3aMeHOB No MaTeMmaTuke B MI'Y 3a 1977-
2000 roast.

Pasgen ”Crepeomerpus” cocranien B.II.BoponnnwiM Ha ocHoBe 3anau
MUCHbMEHHBIX BCTYIHMTENbHBIX 3K3aMEHOB 1o MaTeMaTHke B MT'Y 3a 1970-
2000 romet.

ITocrre HOMepa Kaxnoi 3afavyu B CkOOKax MIOeT CCHUIKA - rje Ghina maH-
Hag 3ajgava. CHayasa MIOET COKPAINEHHOe HailBaHue (aKynnTeTa, 3aTeM -
rofi, B KoTopoM 6bula 3aava (ecnu Hocie rofa B ckobkax uner uudpa 1 uau
2 - 3To 3HAYHMT, YTO 3Ta 3ahada Oblla Ha BeceHHed oauMnuaze PakyabTe-
Ta; Ha MexMaTe U ¢usdake BeCHOR NPOXOAAT jABe onuMmnuannl; Ha BMuK,
reoJIOTMYECKOM, XUMHIECKOM, reorpaduuecKoM GpakynbTeTax 1 GakyInbTeTe
[OYBOBENEHUS - OAHA onuMn¥ana secHoit). [locne Touku mueT HoMep 3anaunm
B BapuaHTe (06BIYHO, yeM Goibllle HOMED, TeM CJIOXHee 3afadya B JaHHOM
BapuanTe). Hanpumep, (BMuK-98.3) - osnagaer, uTo 3anaua 6uita B 1998
IOy JIETOM Ha BCTYIHMTENbLHEIX 3K3aMeHax Ha dakynsTere BMuK, TpeThnm
HOMEPOM B BapHaHTe, a (M/M-97(2).1) - osnazaeT, 4To 3ana4a 6nuia B 1997
rofy Ha BTOPOM BeCeHHeH ONMMIIMAle MEXAHUKO- MaTeMaTHYeCKOro paKyis-
TeTa IePBLIM HOMePOM B BapuaHTe. Eciu nocne somepa crout 6yxsa C nnn
H, 3To o3Hauaer, 4TO 3afavya RaBaJlach N0 CTApOil HMIIM HOBOX HpPOTpaMMe
10 MaTeMaTHKe COOTBETCTBEHHO.

A Temneps cokpainenus GbakyJbTeTOB, IPDUHATHIE B JaHHO! KHUTE:

M/M - MEXAHHKO- MATEMATHYECKUN DaKyNIbTET,

BMuK - dpakynbTer BRumcauTenbHON MaTEeMaTHKN ¥ KUGEPHETHKH,

¢u3 - ¢puanveckuit pakynpTeT,

XHM - XUMA4Yeckni dakynnTeT,

BKHM - Bricumit xosmeZix Hayk O MaTepuasnax,

6uos - 6uonornvyeckui QaKyabTeT,

IOYB - (paKyIbTeT NOYBOBEIEHHA,

reoy - reostorudeckuit dpakynpreT (.OT - oTnesenne obweit reonorun),

reorp - reorpaduueckuit paxynbTeT,

3KOH - 3KOHOMudeckuil bakxynbrer (K - oTnenenue sxomommueckoi ku-
GepreTnku, .M - oTIeseHMe MeHeIXMeHTa, .B - BeyepHee oTnenenue),

ncux - GaxkyabTeT NCUXOJIOTHH,

¢nn - punocodpckun bakynsrerT,

dunon - punonoruveckunn paKyIpTeT,



col - conuoJsiornyeckni paxynbTeT,
HCAA - WacrutyT crpan Aann u Adppuxn.

IIpu moproToBke AaHOro MOCOOHSE HCMOJIb30OBAIACH CIEAYIOMAN JMTEPa-
Typa, B KOTOPOH MOXHO HaiTH pellleHUA 3a0ad M APYrue IOJIe3HEIe CBele-
HUS.

JIutepaTypa

1.Hecmepenxo FO.B., Oaexnux C.H., lomanoe M.K. ”"3adauu ecmynumeabruiz
Ix3ameroe no mamemamuxe”, (Bapuarme: 3a 1977-1983 2odn).

2.Hecmepenxo F0.B., Oaezxnux C.H., Ilomanos M.K. ”3adauu scmynumeavrbiz
sx3amence no xamemamuxe”, (Bapuanme: 3a 1984-1989 2o0dsi).

3."Mocxoecxutl ynusepcumem. Bapuanmbl 6crnynumeavkbiz 3K30MEH06 N0 Ka-
memamuxe 3a 1983-1991 zo0det xa ece daxysbmemor MI'Y ¢ omeemamu, yxasa-
HUAMU, pewenugmu”.

4."Mamesnamuxa., 3a0auu 6CMYNUmMeibrblT IKIGMEROS C OMBEMAMY U PEUECHUL-
Mmu (1993-1997 z2.)”. Cocmasumeau: Meavruxoe H.H., Oseznux C.H., Cepeees
H.H

5.Bydax A.B., lledpux B.M. "Baemenmaprag mamemamuxa. Pyxoeodcmeo dag
ROCMYNA0WUT 6 6y3ut”.

6."Bapuanmes 6cmynumedbrbiz Ix3aMence no mamemamuxe 6 MI'Y (1992 2.)".
7.” Bapuanmbo: 6 CINYNUIMEAbHbIT 3KIGMERO8 N0 mamemamure 6 MI'Y (1997, 1998,
1999, 2000 z2.)”. M., Mezanuxo-uamesmamuuecxutl paxyavmem MI'Y.
8.73adauu 6cmynumesbMbiT IK3GMEROS 10 Mamenamuxe (1997-1998, 1999, 2000
ze.)”. M., paxysomem BMuK MI'Y.

9.Txauyx B.B. "Mamemamuxa — abumypuenmy.
10.lapeizun A.P. "3adauu no zeomempuu. Cmepeosempuu”. (Bubauomeuxa
"Keawm”. Bunycx 31.)

11.Ipacosoce B.B., aptizuxn H.P. "3adavwu no cmepeomempuu’”.

12.Becxun JI.H., Becxun B.JI. "Mxozozpannuxu”.

13. Mlapvizun H.P. "eomempus. Cmepeomempus. !)-11 xaaccur: Ilocobue dag
yuawuzce”. (- M.: Hpoda, 1998. — 272 c.)

14.Buizodckutt M.A. ”"Cnpasounux no sascmenmapnott mamesamuxe”.
15.Eacezodunie cnpasounuxu: "Mocxoecxuill ywusepcumem”.

n

Ilannoe nocobue MoxeT GHIThH HONE3HO ACUTYPHEHTAM IIPH HOATOTOBKE
K NocTynneHuio Kak Ha akynprer BMuK, Tax n Ha npyrue ¢axkynsTersn
MmMry.
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6 ITonroroBka K BCTynHTEeNBHEIM 3k3aMeraM B M™Y. TEOMETPHAL.

MJIAHUMETPUS

§1. IlpsaMoyrosibHble TPEYroJLHIKHA
Yrobul peniaTh 3aladum HA NPSIMOYTLOJIbHRIE TPEYTONbHEKYN Heobxommmo
3HATDb CIeAyouiMe GOPMYJIIBI X TEOPEMHI.

Teopema ITufazopa: a® + b2 = c?, rme a,b— KaTeTh OPAMOYTOIBLEOTO
TpEYroNbHAKA, ¢ - THIOTEHY3a.

CoOTHOLIEHNS B MPSIMOYTOILHOM TPEYTOJIbHHIKE:
a=b-tgA="b-ctgB =c-sinA =c-cos B,

b=a-tgB=a-ctgA=c-sinB =c-cos A,
a a b _ b
sinA  cosB  sinB  cosA’

Pasnuunble GOPMYITLI ITOMAAN TIPOM3BOILHOTO TPEYTOINLHHUKA!

1. 1 abe
S = EabsmC, S = §Chc’ S=pr, §= iR’ S=+Vplp—a)(p—-b)p-c).
3nech n BUXe a, b, ¢ - cTopoHn TpeyronsHuka, A, B, C - cooTseTcTBy0OmME
IPOTWBONOIOXHEIE UM Yribl, A, - BEICOTA, IPOBENeHHAA K CTOPOHE ¢, p—
HOJIyIepAMETP TPEYTONbLHUKA, T - DARKYC BIIMCAHHON! B TPEYTONLHUK OKPY K-
HOCTH, R - pammyc OINBCaHHON OKOJIO TPEYyTOJbHUKA OKPYXKHOCTH.

a b c
Teopema cunycos: - = — = - = 2R.
P v sinA sinB sinC
Teopema woCURYCcos: a? = b% + ¢ — 2bccos A.

BuccexTpuca moforo yrila TpeyroibHMKa AeUT NPOTUBOJIOKHYIO CTO-
POHY Ha YaCcTH, IPOIOPLMOHAIbLHBIE IPHIEXAIIUM CTOPOHAM TPEYTONILHAKA.

Menuann! TpeYroJIbHHKa IlepeceXaloTcsa B OJIHOﬁ TO4YKE U OEeNSTCH B 3TOH
TOYKEe Ha OTPE3KH, NIIUHEI KOTOPBIX OTHOCATCA KakK 2:1, CYUTad OT BEPITMHEIL.
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Oxomo BCSKOro TPeyrobHMKa MOXHO ONMCATh OKPYXKHOCTH M NPHTOM
ToNBKO OfHY. IJeHTp 3TOR OKPYXHOCTH JEXUT B TOYKE IIEPeCedeHUs cepe-
AVHHBIX NePHEeHAUKYILPOB, IPOBEACHHLIX K CToOpoHaM. [IpuyemM 3ToT meHTp
JIEXUT BHYTPU TPEYTONBHUKA, €CJIA OH OCTPOYTOJILHBIN; BHe TPEyroJIbLHUKA,
€CJIN OH TYNOYTOJIBHBIN; Ha cepeIMHe THUIIOTEHY 3B, €CIIU OH IPIMOYTOJIbLHBIM.

Bo BcAkM# TPeyroIbHUK MOXHO BIHMCATh OKPYXHOCTB H IIPUTOM TOJb-
k0 opHy. HeHTD 3TOi OKPYXKHOCTH JIeXHUT B TOYKE epecedeHUs GUCCeXTpUC
Tpex YIrJIOB TDeyroJbHUKA, NPUYEM BCerfa BHYTPM TpeyrojbHMKA.

1. (reom.Or-83.2) B Tpeyronsuuke ABC yron BAC mpsawmoii, AB = 1,
BC = 3. Touxa K penur cropony AC B oTHomenud 7:1, cauras or
Touky A. Yro 6onsbure: AC wim BK?

2. (reon.Or'-88.1) KareTw mpamoyroasHoro rpeyronsuuka ABC
AB =1, AC = 2. Ha AB kax Ha cTOpOHe nocTpoeH xpanpat ABDE.
Onpenenuts, uto Gonsme: AC + BC nwmn 3+ AD.

3. (xum¢pak-95.4) B npamoyronsroM TpeyronsHuke ABC Toukn D n E
JIeXAT COOTBeTCTBENHO Ha XKaTerax BC u AC rak,uto CD =CFE =
1. Touka O ecTs Touka nepecedeHns orpesxos AD u BE. [Inomans

1
Tpeyronnuuka BO D 6onbire niomanu Tpeyronsuuka AOFE na 3" Ns-
BecTHO, uTo |AD| = +/10. HaiirTu runorenysy AB.

4. (reorp-77.2) B tpeyronsuuke ABC cropona AB umeeT anuHy 3, BhI-
cora CD, onymedHuas Ha cTOpoHy AB, umeer nuuny V3. OcroBanue
D Bricorst CD nexut na cropone AB,|AD| = |BC|. Haite nnuny
cropounr AC.

5. (sx0on.M-97.3) B Tpeyronsuuxe ABC co cropounoit AB = /5 u3 pep-
muuel B k cropone AC npoBemens! Menuada BM = 2v/2 u Beicora
BH = 2. Haitru cropory BC, ecnu n3sectro, uro ABC+ACB < 90°.

6. (duadak-94.4) B paBHOGeNpEHHOM TpPEYroibHMKE BBICOTHI, OMYIICH-
HBle Ha OCHOBaEMe M Ha GOKOBYIO CTOPOHY, PABHEI COOTBETCTBEHHO 1
a1 n. HaiTi cTOpOHE TpeyronbHukKa.

7. (¢umonor-90.3) B npamoyrossaoM Tpeyronsruxke ABC M3 BepUIMHBI
npamoro yrina C nposenena menmana CM u suicora CH. Haitnure
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10.

11.

12.

13.

14.

15.

16.

orromenve |AH| : [AM|, ecnm |[CM| : [CH| = 5 : 4 u Touka H
HAXOMUTCH MeXAy Todkamun A n M.

. (¢nn0n-98.2) Dnuua croporst BC Tpeyronsuuka ABC pasna 12. Oxo-

10 TpeyroibH¥Ka OMHMCaHa OKpyxHocTh pammyca 10. HaiTu maunm
ctopon AB n AC TpeyronbHHKa, eciM HM3BeCTHO, 4To pamuyc OA
OKpyXHoCTH AenuT cTopory BC Ha 51Ba paBHEIX OTpe3xa.

(BMuK-89.1} MoxHo T pa3MeCTHTb NPIMOYTONbHEIA TPEYTOIbHAK C
yriom 30° ¥ IpRIIeXAaIIuM KaTeTOM V6 BHYTDH KpYyra pafnyca v57?

(dpu3dak-88.2) B npaMoyronbHOM TPEyrolIbHHKE BEIIMYUHA OCTPOTO
yrila paBHa ¢, & PAUYC OKPYXHOCTH, OMKCAHHOM OKOJNO 3TOTO Tpe-
yronsHuka, paBed R. HaiiTu ANUHY BHICOTH TPEYTOJibHUKA, OIYIIEH-
HOH HA I'HIOTEHY3Y.

(ncuxdax-80.3) B Tpeyronuunxe ABC yron A npsMoii, BenuIMHA yTila
B pasna 30°. B TpeyronsHuk BnucaHa oKpyXKHOCTB, PallyC KOTOPOR
pasen /3. Hafitu paccTosuue oT sepmuuet C 10 TOUKY KACAHUS STOR
OKPYXHOCTH ¢ kaTeToM AB. ‘

(nous-89.4) B npsMoyronbroM Tpeyronbauke ABC mnuna xatera AB
paBHa 4, a mHa xatera AC pasna 3. Touxa D pmenuT runorenysy
nonostam. HaliTH paccTosHMe MeXAy LEeHTPaMM OKPYXHOCTEHW, BIN-
canunix B TpeyronbHuk ADC n B Tpeyronvunx ABD.

(dun3dax-95.4) B OpaMOyronbHOM TpeyrojibHNKE FHNOTEHY3a PaBHa c,
a ocTpulit yros paBeH «. HaliTu GuccexTpucy npsMoro yria.

(dmuadak-95.4) B Tpeyronpruke maHel ABa yriaa a u B u paamyc R
OIIMCAHHOM OKPYXHOCTH. HalTH BRICOTY, ONYLIEHHYIO M3 BEepPIIMHLI
TPEThEro yria TPeyroibHNKa.

(BMzK-81.3) B Tpeyronsuuke ABC Benwumua yria BAC pasua 7/3,
IUTMHA BEICOTHL, Oy IeRHoi u3 epmuns C Ha cTopony AB, pasna /3,
a panuyc OKPYXHOCTH, OIIMCAHHOM OKoJO Tpeyronbuuka ABC, paben
5. HaitTu OnuHBl cTOpoH Tpeyronbauka ABC.

{puadak-97.4) B pasHOGenpenHoM TpeyronbHuKe 60KOBas CTOPOHA PAB-
Ha 20, a guaMeTp oNMCaHHOM OKpyxHOocTM paBeH 25. HaliTu pamuyc
BIUCAHHOK OKPYKXHOCTH.
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17.

18.

19.

20.

21.

22,

23.

24.

(MexmaT-84.3) M3 cepenunnt D runoTenysst AB npsMOyrobHOTO Tpe-
yronpErka ABC mpobeneH nyd, NepHeHAMKYREPHHIA K TENOTEHY3e
H nepecekalowwui ofMH ¥3 KaTeToB. Ha HeM oTioxen orpesox DE,
INIMHA KOTOPOro PaBHa IOJIOBMHE MJIMHKE oTpeska AB. Ilnuua orpes-
ka CF pasrHa 1 u coBmamaeTr ¢ IUIMHOH OQHOro M3 kaTeToB. HaiTn
mnomans Tpeyronsruka ABC. IlpencraBuTh npubimXeHHOEe 3HAde-
HEE 3TOH MIIOIIANK B BUOE AeCATHYHOR Apob¥ ¢ TounocTsio mo 0.01.

(du3dpak-83.5) IIpsamas, napamensHad renotenyse AB npamoyrons-
"Horo Tpeyronbuuka ABC, nepecekaeT xater AC B Touke D, a xaTer
BC— B Touxe E, npuyeMm anuua orpes3ka DE papHa 2, a nnuna ot-
peska BE pasua 1. Ha runorenyse BasTa Touka F rak, gwro |BF| = 1.
MasecTHo TakXe, aTo BenuuyuHa yria FC B pasna a. Hafitu nnomans
Tpeyronsuuka ABC.

(reon.Or'-77.4) B npamoyronsroM TpeyroasHnke ABC 6uccekrpuca
BE npswMoro yraa B peawrcs nesTpoMm (0 BOMCAHHOR OKPYXHOCTH B
otromenuy [BO|: |OE| = /3 : V2. HaliTu ocTpHIE YribI Tpeyromsb-
HUKa.

(reon-83.2) B Tpeyronsuuke ABC yron BAC npamoit, AB = 1,

BC = 2. Buccextpuca yrna ABC nepecekaet cropory AC B Touke
L. G - Touxa nepeceueHus MeguaH rpeyroasHuka ABC. Yto 6onbiue,
BL nma BG ?

(sxor.K-83.4) B Tpeyronpuuxe ABC MenmaHhl, [IDOBeLEHHBIE K CTO-
poram AC u BC mepecexaloTcs mon NpAMEIM yriioMm. MseecTHo, 4TO
|AC| = b,|BC| = a. Haitte nnmny croponsr AB.

(dm3dak-94.6) B Tpeyronsruke ABC menuannt AD u CE Baammuo
nepnenaukynspuel, |AB| = ¢, |BC| = a. HaiiTu cTopory AC.

(dmu3dak-94.4) B npaMOyroIbHOM TPeYTONbHUKE OTHOIIEHNE PAAUYCA
BIIMCAHHOHR OKPYXHOCTH K PafUyCy OTHCAHHOM OKPYXHOCTH PAaBHO 2:5.
HaiiTn ocTphle yribl TpeyrONbHUKA.

(BMuK-88.3) I'mnorenysa AB npsMmoyroabsHOTO Tpeyronsuuka ABC
SABJISETCS XOpHOA OKpyxHocTu pamuyca 10. Bepmmmma C nexut na
A¥aMeTpe OKPYKHOCTH, KOTOPHIA NapalileSieH THnoTeRyse. Yron CAB
cocrasngetr 75°. Haittu nnomans Tpeyronsunka ABC.
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25. (BMuK-77.2) B TpeyronbHHKe, OQMH H3 YIJIOB KOTODOTO DaBEH pas-
HOCTY JBYX APYTHX, OJUHA MeHbIleH CTOPOHB! paBHa 1, a cymMma niio-
manell KBagpaToB, MOCTPOEHHBIX HAa OBYX IDYTMX CTODOHaX, B ABa
pa3za Gonbule MiIOMIag¥ OMMCAHHOTO OKOJIO TPeyrolbHuka kpyra. Hai-
TH AMuHY 6onbLIel CTOPOHBI TPEYToNbHUKA.

26. (xumdax-97.5) Cepenunnt BricOT TpeyronvHuka ABC nexat Ha ofi-
Hoit npaMoit. Hambonsmasn cropora Tpeyronbunxa |AB| = 10. Kaxkoe
MAKCHMAJILHOE 3HaYeHHe MOXeT NPHHUMATH IJIOMALb TDeyrolbHAKA

ABC?

27. (reorp-94.4) Bue npsmoyromsroro TpeyronsHuka ABC Ha ero xare-
tax AC u BC noctpoerut kxpagapatel ACDE n BCFG. Ilpomonxenue
memuansl CM Tpeyronwauka ABC nepecexaer npsmyio DF B Touke
N. Hajitu nnuny orpesxa CN, ecny xaTeThl paBHB 1 1 4.

28. (reoxn.-96.6) KaTeTh npsaMOyrosibHOrO TPeyroNbHEMKa paBHHI 36 u 48.
HaitTy paccrosiine OT HeHTpa BIMCAHHOR B TPEYTOILHHUK OKPYXHOCTH
JI0 BHICOTHI NIPOBEEHHON K THIOTEHY3e.

§2. O6iue TPpeyroIbLHUKM

Yr1obul pewsaTs 3afa4M Ha O6IIMe TPEYrolbHUKM HeOGXOXMMO JOTIOIHM-~
TeNnbHO K PpopMynam 1 TeopeMaM §1 3HATEH cilenylomye GOPMYJIILI ¥ TEOPEMBL.

CooTBeTCTBYIONINE ¥ HAKPECTIIEXAIIME YIIIBI NPY NapalijielIbHBIX P~
MEIX PaBHBL.

Teopema Paaeca: Ecnu Ha ogHOM CTOPOHE YIila OTIIOXKEHDBI DABHEIE MeX-
Iy coboif oTpe3ky ¥ Uepe3 HUX IPOBENeHbl NapallfielIbHble NPAMBIE [0 mepe-
cedeHNns ¢ APYTOHi CTOPOHOM yriia, TO Ha 3TOH CTODOHE OTJIOXKATCH PaBHHIE
Mexny coboit OTpe3KH.

®Popmyrna MeQUAHBEl TPEYrolbHUKA depe3 TPH CTOPOHBI:
B2+c  al
2 4’
rae a,b,c— CTOPOHBI TPEYTONbLHUKA, 3 My— MeAWaHa, IPOBEHNEHHA’ K CTO-

pore a. 9Ty $dopMyiy nerko AOKa3laTh, IPMMEHUB IBA Pa3a TEOPEMY KOCH-
HYCOB.

2
a =

m
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CdopMynupemM yTBepXaeHNe, KOTOPOE 3HAYUTENLHO YAPOIIaeT PEICHNe
HEKOTOPRIX 3aJaY 3Toro naparpada:

Teopema 1. l?‘ = bc —apa., vae l, - GuccexTpuca, IpoBefieHHas K CTOPOHE
a, ap,Q.— OTPe3KH, Ha KOTOphle HHCCEKTPHUCA NeINT CTOPOHY a, IPHIIEXa-
IMe K CTOPOHaM b B ¢ COOTBETCTBEHHO.

IlpennaraeM caMocTOfTEeNbHO NOKa3aTh 3Ty TeopeMy. IIpu mokasaTens-
CTBe HAaJ[0 UCIOJb30OBATh TEOPEMY KOCHHYCOB ¥ cdhopMynmpoBaHHoe B §1
CBOMCTBO GHCCeKTpUCHI.

1. (BMuK-89.1) MoxHO ¢ pa3sMeCTHTh PaBHOCTOPOHHUIN TPEYTOILHUK
€O cTOpOHOR 3 BHYTpH Kpyra paauyca v/ 107

2. (BMuK-89.1) MoxHo iiu pa3sMecTHTh KPYT pafuyca v/ 17 BRyTpu npa-
BHJILHOTO TDEYTOJIbHAKA CO CTOPOHOR 2+/11.

3. (xumpak-96.4) B Tpeyronbuuke ABC cropona AC ne nnuunee 3, cTo-
pora BC ue pnumnee 4, a ero mwiomans He Messine 6. HajiTu pamunyc
ONKCAHHOM OKONO TpeyronbHuka ABC okpyxHocTH.

4. (Ppuspax-89.2) B ocTpoyronsHoM TpeyronnHuKe MIOMAaARX S #M3BECTHRI
penmuuHel @ ¥ 3 yrnoB A u B. HaiiTu Anuny BLICOTHI, ONYIEHHOR Ha
CTOpOHY, mpuiexamyio xk yrnam A u B.

5. (ncmxgak-94.3) B TynmoyronsHoM Tpeyronsuuke ABC Ha cTopone AB
anuunt 14 suibpana Touka L paBHoynanennas ot npaMux AC u BC, a
Ha orpeske AL - Touka K paBHoynaseHHas oT sepuiud A n B. Hafitu

cunyc yrina ACB, ecnu |[KL| =1, CAB = 45°.

6. (xumdpak-79.4) Ua roukn M, pacnosoxeHHO# BHYTPH OCTPOYTOJILHOTO
Tpeyronsanka ABC, omylueHn! mepneHOMKynsapel Ha cTopoHul. Ilnum-
Hbl CTOPOH W ONYIIEHHLIX Ha HUX NePHeHOUKYIAPOB COOTBETCTBEHHO
paBHEI @ ¥ k, b ¥ m, ¢ U n. BHYACINTEL OTHOIIEHRE IUIOMAAX Tpe-
YFONbHUKA K INIOIIaAM TPEYToJbBHHUKA, BEDIINHAMHE KOTOPOTO CIIyXaT
OCHOBAHUS NePIEeHIUKYIADOB. '

7. (reon.-86.2) Hauuet cropon AB, BC, AC Tpeyronsauka ABC o6pa-
3YIOT B YKa3aHHOM NOpAIKe apudMeTHIecKylo nporpeccuio. HaiTu
OTHOIEHHE BBICOTHI TPeyTOINbHUKA, ONYIIEHHOX Ha cTopory BC ua
BepIMHEl A, kK PAJAMYCYy BOMCAHHOM OKDPYXHOCTH.
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10.

11.

12.

13.

14.

15.

16.

17.

. (reorp-86.4) BayTpu Tpeyronsruka ABC Bagta Touxa K. WsecTHo,

aro AK = 1, KC = /3, AKC = 120°, ABK = 15°, KBC = 15°.
HaidiTu gmuny orpeska BK.

. (reon.OI'-78.4) B Tpeyronsumke ABC |AC| =3, BAC = % u paguyc

ONECAaHHON OKPYXHOCTH paBeH 2. Iloka3aTs, YTO IJIOMALb TPEYrONb-
uuka ABC mensbie 3.

(dpu3dak-93.4) B oxpyxuocTs pasmyca R BnmcaH paBHOGeXpEHHBIN
Tpeyronbuux ABC (|AB| = |BC|) ¢ yrnom BAC, pasubiM . Haitrn
pPaAuyC OKPYXHOCTH, BIHCaHHO#! B Tpeyronbauk ABC.

(reon.OI'-84.4) B tpeyronvuuxe ABC AB = 4,CA = 3, yron C—
octpuii. HaitTn nnomans Tpeyronnuuxa, ecnu sin(ACB—ABC) = %
(reon-88.4) Touka O nexuT Ha oTpeske AB Tax, aro AC = 13,

OB =17. C uenTpoM B O 1IpoBefiecHa OKPYXHOCTh panuyca 5. s Au B
K Hell IPOBeNEeHHl KacaTellbHEle, Iepecekaloumecs B Touke M, npudeM

TOYKH KaCAHUS JIeXAT [0 ONRY CTOPOHY oT npamoi AB. Halitu paguyc
OKPYXHOCTH, ONMMCAHHOM OKOJIO TpeyroibHuka AM B.

(reon-84.4) B Tpeyronsnuxe ABC BC = 4, AB + AC = 6. Hairu

mwiowaas Tpeyronsuuka ABC, eciu cos ACB = ITh

(Mexmar-90.1) B Tpeyronsanke ABC BC = 6, AC = 5, ABC = 30°.
Halinure nnomansb TPEyroJbHAKA, eClM PAacCTOSHUE OT BEPIUINHH A
vz

(duadax-95.4) B ocrpoyronbuoM Tpeyronvuuke ABC BC = a,

AC = b, ACB = a. Haitru suicory CD n yron ABC.

zo npaMoit BC' MeHb1ue

(sx0u-98.6) Boxpyr Tpeyronsuuxa M K H onmncana oKpyXHOCTB Pagn-
yca r ¢ uenTpoM B Touke (. Ilnuna cropoust HM pasxa a. Hna cro-
POH TPEyroNLHAKA BLINONHEHO cooTHomenne HK? — HM? = HM? -
MK?. Haittu mnomans Tpeyromsauka OLK, roe L - Touka mepece-
YeHUs MeAMaH Tpeyronouumxka MK H.

(sx0n.M-95.5) B Tpeyronsuuke ABC |AB| = 6, BAC = 30°, panmyc
ONMMCAHHOK OKpyxXHOCTU paBer 5. Hairu cropouy AC.
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18.

19.

20.

21.

22,

23.

24.

25.

(connon.-97.2) B rpeyronsuuxke ABC |AB] = 4,[BC| = 5. U3 Bep-
wuHEl B nposenen otpesok BM (M € AC), npuuem ABM = 45°,
MBC = 30°

a) B xakom oTHomenun Touka M nenut cropony AC?

6) BermcnuTe namBe oTpeskoB AM u MC.

(xnmdax-88.4) B Tpeyronsuuxk ABC ¢ nnunos cropoust BC pasroit 9
BIMCAHA OKPYXHOCTh, XKacajomascsg cropornl BC B Touke D. U3nect-

Ho, yTo AD = DC, cos BCA = § Hajitn nnuny cropornt AC.

(reomn.-94.7) Y TpeyronbHMKA M3BECTHBI MVIMHL! ABYX CTOPOH d = 2,
b= 3 v mnomans S = 3v/15/4. Meauana, mpoBeneHHas X ero TPeThei
CTOpOHE, MeHbIl€e ee NMoJoBuHEl. HallTu pagunyc onucasgHoR OKOJIO 3TOT0
TPeyroJIbHUKa OKPYXHOCTH.

(BMuK-96.4) Yepes uentp O Buucausoi B Tpeyronsuux ABC okpyx-
HOCTH IpOBefieHa NpsMas, napajulensuas cropoHe BC u mepecexalo-
mas croponul AB u AC B Toukax M u N coorBercraento. Ilepumerp
Tpeyronsuuka AMN pasen 3v/2,|BC| = v/2, a orpesox AO BTpoe
6onplie panuyca Buucan=HoR B TpeyrombHuk ABC oxpyxuocTu. Hait-
TH naouwans TpeyronsHuka ABC.

{punonor-84.4) B Tpeyronsuuke ABC nnunsl cropor AB u AC pas-
HEl 3 ¥ 2 coorBercTBenso. Ha cropone AB Buibpana touka M, a nHa
cropore AC - Touka N rax, uro [AM| = 2,|AN| = 1.5. HaitTu no-
wanb Tpeyroiibuuka AM N, ecnu gnuna ctoporbl BC Gonpine mIMHL
orpesxa MN B 76?7- paa.

(6mopax-86.4) B Tpeyronvuuxe ABC |AB| = éﬁzé, |BC| = 5445. Tou-
ka M nexur ma cropone AB, touka O nexurt Ha cTopoHe BC, npu-
yem npsamuie MO u AC napannensus. |[BM| = 1.5|AM|. Buccexrpu-
ca yrna BAC nepecexaer npamyro MO B Touke P, jiexameir Mexny
Toukamu M n O, npuueM pagmyc OKPYXHOCTH, OIHCAHHON OKOJIO Tpe-

yronsuuka AM P, paBen v/ 2 + +/2. Haittun anuny croponnt AC.

(MCAA-92.4) Ilan Tpeyronsuuk co croporamu 4; 8; 9. Hairu nnuny
buccexTpuChl, NpoBeNeEHORX K 6oJibIIEN CTOPOHE.

(BMuK-94.4) B Tpeyronsuuke ABC cropona AB pasua 21, 6uccexk-
Tpuca BD pasua 8v/7, a orpesok DC pasen 8. HaitTu nepumeTp Tpe-
yronbauka ABC.
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26

27.

28.

29.

30.

31.

32.

33.

34.

. {ncuxpak-95.4) B tpeyronsunke ABC npoBenennl GuccexTpucst BL
n AE yrnos ABC u BAC cooTBeTCTBEHHO, KGTOpbIE IEPECEKAIOTCH B
rouke 0. MaBecTHo, uTo |AB| = |BL|, nepumeTp TpeyronsuuKa paBeH
28, |BO| =2 - |OL|. Haittn cTopory AB.

(reon.-89.4) B Tpeyronnuuke ABC nposenera 6uccexrpuca CD, npu
sTom esmuuanl yrios ADC n CDB otrocarcs xak 7:5. Haira |AD)|,

ecnu u3BecTHO, uTo |BC| =1, BAC = L.

{reorp-85.4) Besmuunnt yraos A, B u C Tpeyronsunka ABC cocras-
nA0T apudMeTHUECKYI0 OPOIPECCHIO C Pa3HOCThIO . BuccexTpuch
3TOro TPpeyroiibHUKa nepecexaiorcs B Todke D. Touku 4’) B’ u C’ na-
xonaTcs HA npomoixeunsx orpeixkos DA, DB, DC 3a touxu A, B,C
COOTBETCTBEHHO Ha ONMHAKOBOM paccTOAHXHU oT Touku D. HoxasaTs,
qro BenumyuHnt yrios A', B', C' Tpeyronsuuka A’'B’'C’ Takxe obpasy-

10T apudMeTHUecKyI0 nporpeccuo. HaiiTn eé pasnocTs.

(nous-83.4) B Tpeyronsuuke ABC 6uccexrpuca yrna ABC nepece-
kaeT cTopony AC B Touke K. WUssectso, uro BC = 2, KC = 1,

BK = 32ﬁ HamTu mwmowans Tpeyronsuuka ABC.

(ICAA-98.4) B Tpeyronbruke ABC u3zsectHnl cToporb: BC = AC =
12, AB = 6; AD-6uccextpuca. Haittu paguyc R okpyxHocTH, onm-
caygHo# okosio TpeyronbHuka ADC. Buscunrts, uTo Gonbme: R mnm
6,5.

(nous-97.5) B Tpeyronsuuke ABC yron C pasen 60°, a 6uccexTpuca
yraa C pasHa 5+/3. Hairn Tauresc yrna A u cropony BC, ecnu
#3secTHo, uTo |AC|: |BC|=5:2.

(duadak-96.7) BuccexTpuca AD pasnoSenperroro rpeyronsruka ABC
(|AB| = |BC|) mennt cropory BC na orpesku [BD| = b, |DC| = c.
Haittu 6uccekrpucy AD.

(reorp-95.4) B Tpeyronsuuke ABC co ctoponamu BC =7, AC = 5,
AB = 3 nposenena 6uccextpuca AD. Bokpyr Tpeyronsauka ABD
OIIKCAHA OKPYXKHOCTH, a B Tpeyronbuuk AC D BiucaHa OKpPYXHOCTE.
HaitTn npousseneHune uX Paguycos.

(du3pak-90.4) B tpeyronnuuxe ABC BAC = a, ABC = B, BC =a,
AD - Bricora. Ha cropone AB B3gra Touka P Tak, ytro AP : PB =
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35.

36.

37.

38.

39.

40.

41.

1: 2. Yepes Touky P npoBelleHa OKPYXHOCTh, KACAIOUAACE CTOPOHKI
BC B Touke D. Hainute panuyc >Toil OKpYyXHOCTH.

(MexmaT-96.3) Tpeyronsuuk ABC co croporoit |[AB] = 4 u yriom
LA = 60° Bnucan B OKpyXHOCTh panuyca 2v/3. HaiiTu cpenuioo mu-
HUIO 3TOrO TPEYToNIbHUKA, napasnensuyio AC, 1 paccTOfHMe MeXny
TOYKaMH, B KOTOPHIX €€ IPOHOIIXEHUE MepeceKaeT OKPYKHOCTD.

(nous-97.5) N3BecTHO, 4TO PACCTOAHME OT LEHTPA ONUCAHHOR OKPYX-
HOCTH 10 CTOpOHEI AB Tpeyronnunka ABC pasHseTcs NONOBHHE pa-
nuyca »Tok okpyxHoctu. HaitTu BricoTy TpeyronsHuka ABC, omy-

INEHHYIO Ha CTOPOHY AB, eciiu oHa (BEICOTA) MeHbLIE 2’ a nBe Opy-

rue CTOPOHB! paBHH 2 ¥ J.

(reorp-94.5) B Tpeyronsuuke K M N nposenensl Bricota N A, 6uccexk-
Tpuca NB u Menuana NC, xoropnie genst yron KNM Ha deThipe
paBHule yacTd. Hattu BricoTy N A, 6uccexrpucy NB n mennary NC,
eCJIN panuyc omUcaHHOl oxono TpeyroabEuka K M N oxkpyXHOCTH pa-
BeH R.

(6uodak-88.4) Tpeyromsuuk ABC BuumcaH B OKPYXKHOCTH PalHyca
V3 -1 BAC = 60°, a paguyc OKpYXHOCTH, KaCcalOmEeNCs CTOPOHEI
BC wn npononxennit cropon AB u AC, pasen 1. Hasttu yrnet ABC n
ACB naHHOTO TPeyronbHHUKA.

(reorp-96.4) ¥Yrnm TynoyroasHoro Tpeyronsuuka ABC ynosnerBops-

10T paseHcTBY sin(A — B) = sin? A — sin? B. HaliTu nepumeTp 3Toro

TPEYTOALHUKA, eCIIM PAaJUyC OIUCANHON OKPYXHOCTH paBeH R, a onun
™

#3 YI'JI0B PaBCH §

(BMuK-83.4) Yron npu ocxoBaHME PaBHOGEAPEHHOTO TPEYTOIbLHUKA
T 2
paBern —. IlocTpoen kpyr paguyca 7_3- ¢ HEHTDOM B BEpLINHE 3TOr0

TPeyrolIbHUKa, NPOTUBOJeXauleid ocHoBaHMIo. OIpenenuTsh OTHOIE-
H#e Ioinanu obimedl YacTH TPEYTrONbHUKA ¥ KPYra XK IJIOamd Tpe-
YyroJIbHUKA, eCI¥ AJNWHA MeIMaHBl, [IpOBeleHHOR K G0KOBO# CTOpOHE,
pasHa /7.

(BMuK-97.5) BuyTpu Tpeyronouuka ABC Brbpana Touka O Tak,

wro sin BOC = l, sin AOC = % HssecTno, wro BO = 2, BC = 3,

>
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AC = 4. Hantu paccrosane MeXAy HEHTDPAMH OKDYXHOCTEH, ONHCAH-
HBIX okoJyio Tpeyronbuukos AOC u BOC.

42. (BMuK-93.4) B pasnoGeapensom Tpeyroibhuke ABC ¢ ocHoBaHMeM
AC Touxa D penut cropony BC B oTHomeHnu 2:1, cuuTas oT Bepiu-
Hul B, a Touka F - cepenuHa cropors AB. W3BecTHO, 4TO MeAHAHA

V23

V23
CQ tpeyronsuuxka CED papna —5 X |DE| = 5 Hairu pamuyc
OXPYXHOCTH, OIIBCAHHOA OKoJIO TpeyroabHuka ABC.

43. (reon-98(1).5) Cpeau TpeyronprukoB K LM, y XOTODBIX paf#yC Omu-
caHHOM OKpyXHocTH paBer 10, cropora KL paBua 16, Buicora M H
paBHa —, HaiTH yron K M L Toro TpeyronnHuka, Mmeauada M N xo-
TOPOTO W umensimas.

§3. Ilonobme.

B 3ToMm nmaparpade coGpaHBl 3aa4d, IPH PEIleHHM KOTOPHIX HCIONB30-
BaHUe NMonobus UrpaeT peljamilyio poib. IlBa Tpeyronbuuka xaszveaomes
n0do6rbimu, ECITH Y HUX DABHBI BCe TPH YIJIa, & COOTBETCTBYIONIME CTOPOHE

IPONOPUUACOHAJBHEIL.

Ins pemresns 3amady Ha nmogobne HeoOXOAMMO 3HATH TDHM HpU3HAKA IO-
nobusi:

1. Ecny gBa yria OZHOTO TPEYroJbHMKA PaBHEI ABYM yrjiaM IOPYTroro
TPEYToJIbHMKA, TO TPEYroNbLHUKN NONOGHHI.

2. Ecnm onuH yrosi mepBOro TPEYTONBHHUKA PaBeH YLy BTOPOro Tpe-
YroIbHUKA, a IOpHUJIeXalide K 3TUM YIJaM CTODOHBI TPeyroiibHUKOB
MPONOPIMOHAIIBHEI, TO TPEYTONBHUKY MONOOHEI.

3. Ecn Tpu CTODOHBEI OQHOTO TPEYrOAbHUKA NPOMOPUHOHAJIBHE TPEM
CTOPOHaM ODYTOro TPEYLOJNLHUKA, TO TPEYTOJIbHUKH MONOGHEI.

CdopmynupeM yTBepXKOeHME, KOTOPOE 3HAYNTENIBHO YIPOIIAET pPellleHue
HEKOTOPHIX 3a7lad 3TOoro naparpada:

Teopema 2. Ilycre B Tpeyronbanke ABC nposenenm BhicoTmi AA; u
CC,. Torna tpeyronsruxu Ay BC1 u ABC nopobust ¢ xoagduunerToM no-
nobus | cos B|.
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JlokaxnTe CAMOCTOATENBLHO 3TO YTBEpXACHHUE.

IMpu pemennu 3agay aToro naparpada, a Takxe 3afga4 Ha miomanu(§6),
6yneT mone3Ha CIEAYIOMIas TeopeMa:
Teopema Meneaas. IllycTs npamas nepecekaeT NPOU3BOJIBHLIA TPEYTOILHMK
ABC, npuuem C; - TOUKa ee IlepecedeHUs co CTOpOHOH AB, A; - Touka ee
nepecedenus co cTopoHoit BC, u B; - Touka ee nepecedeHus ¢ NPOLNOIIXKe-
Hnem cropousl AC. Torma

AC, BAy CBi _ .
ClB A1C BlA -

HokaxuTe 3Ty TeopeMy camocToATensHo. [Ipu nmokaszaTenbcTse Halo ye-
pe3 Touky C mpoBecTHM mpAMYIO, HapaJlieILHYI0 cTOpoHe AB u HallTH nBe
naphl OROGHBIX TPeYrOJILHUKOB.

Teopema Merenas He BXOOUT B INKOJIbHYIO nporpammy. [TosTomy, ec-
nu BeI GyleTe WUCIOIL30BATL €€ HA 3K3aMeHe, TO Hano OymeT ee HOKa3mi-
paTh. Y Boobme, ECJIN [TP PEIHEHUHN 3AOAYUN UCIIOJIB3YETCSA
YTBEPXKIEHHNE, KOTOPOE HE BXOOUT B ITIPOTPAMMY BCTY-
NUTENIBHBIX 3K3AMEHOB, TO 9TO YTBEPXKIEHUE HAIO HO-
KA3ATB.

1. (M/M-86.2) OxpyxHocTs panuyca 1 KacaeTcs OKPYXHOCTH Paguyca 3
B Touke C. IIpaMas, npoxonsinas yepe3 Touky C, mepecekaeT OKpyX-
HOCTB MeHbIIEro paauyca B Touke A, a Gonbiuero parayca B Touke B.
Haittu mmny orpeska AC, ecnu |AB| = 2V/5 .

2. (¢u3-91.4) B Tpeyronsruke ABC yron C - Tynoit, D - Touka mepe-
ceuenns nupsmoit DB, nepnennuxynspuoit x AB, n npamoit DC, nep-
nenaukynapHoit k AC. Bricora Tpeyronsuuxa ADC, npoenerHas u3
pepunHnl C, nepecexaetr AB B Touke M. H3BecTHO, wTo AM = a,
MB = b. Haitnure AC.

3. (BMuK-80.3) B nmpamoyronsrom Tpeyronsauke ABC u3 BepmuHul B
OpsMOro yria omyineHa Buicota BD ma runmotenysy AC. UasecTHo,
uro |AB| = 13, |BD| = 12. Ha#iTn nnomans Tpeyronsuuka ABC.

4. (sxou-79.2) B rpeyronsauke ABC Bricora BD pasna 11.2, a BrlcoTa
AEF pasua 12. Touka E nexwut Ha cropone BC u |BE|: |[EC|=5:9.
Haiiti niuny croporm AC.
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10.

11.

12.

. (mous-82.4) B pasro6enpennmit Tpeyronnuux ABC(|AB| = |BC|)

BIIACaHa OKPYXHOCTH paguyca 3. IIpaMas p kacaeTca 3TOA OKpyXHOC-
TH ¥ napajienbHa npamoit AC, Ho He coBnagaer c Helt. PaccTosHne oT
Toukd B no npsmoit p pasHo 3. HaliTn paccTosnme MeXIay TOYKaMH,
B KOTOPHLIX A3HHAA OKPYXHOCTb kKacaeTcs cTopon AB u BC.

(reorp-78.3) B npaMoyronsunoM Tpeyronsuuke ABC pacnonoxes nps-
moyronbauk EK M P tak, yro cropona FK nexuT Ha TUnoTeHy3le
BC, a Bepumant M u P - na xaTerax AC m AB COOTBeTCTBEHHO.
|AC| = 3, |AB| = 4. HaitTu nnuam cTopos npaMoyronsaunka EKM P,
€CIIK €T0 IIOUIaRbL PaBHa —, a EPUMETp MeHblue 9.

3

(MCAA-94.3) OKpyXHOCTD, neHTp KOTOPOH JIEXUT Ha runoTenyse AB
npsaMoyronsHoro Tpeyronshuka ABC, xacaercs xateros AC u BC
COOTBETCTBEHHO B Toukax E u D. Hastru yron ABC, ecnu u3BecTHo,
yro AE =1,BD = 3.

(reorp-87.3) Yepes Bepumunt A u B rpeyronsauxa ABC nposenena
OKPYXHOCTB pamuyca 2v/5, oTcekaomas ot npamoirt BC orpesok 41/5
u kacaomasica npsamoit AC B Touke A. M3 Touxu B mnposemeH nep-
neHauxynsp kK npamoir BC nmo nepeceyenns ¢ npsamon AC B Touxe F.
Hanitu nomans Tpeyronstiuka ABC, ecnu |BF| = 2.

. (¢mnonor-81.3) B napannenorpamme ABCD cropona AB pasna 6, a

BEICOTA, NpoBeAeHHas K ocHopauuio AD, pasua 3. BuccexTpuca yria
BAD nepecekaer ctopony BC B Touke M Tak, uto MC = 4. N -
TouKa HepeceveHus 6uccekTpucnl AM n guaronanu BD. BrraucinuTs
womansb Tpeyroisunka BN M.

{reon-95.6) BuccekTpuca OFHOrO U3 OCTPHIX YIJIOB IPAMOYLOJIBLHOI'O
TPEYroNLHUKA B TOYKe NePecedeHns ¢ BRICOTOM, OMYINeHHOR Ha rHIO-
TeHy3y, IeJIATCH Ha OTPEe3KH, OTHOIUEHH)E [UIMH KOTOPLIX PaBHO 141/2,
cyuTas OT Bepinyul. HaflTu ocTphble yrasl TpeyroibHuKa.

(ncuxdak-93.4) B ocrpoyronsroM Tpeyronbuuke ABC NpoBeNeHb! Bhl-

cotal CC; n AA;. Ussectno, aro JAC| = 1 u C1CA; = a. HaitTn
IUTOImaAb KPYra, ONMMCAHHOrO OKONo Tpeyronbuuka C1BA;.

(BMzK-94.4) B ocrpoyronsuom TpeyronsHuke ABC Ha Bricote AD
B3aTa Touka M, a na Bricore BP - touxa N Tak, uTo yram BMC
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13.

14.

15.

16.

17.

18.

19.

20.

u ANC— npsmute. Uspectro, uro |[MN| = 4 + 24/3, MCN = 30°.
Haititu 6uccexrpucy CL Tpeyronsuuka CMN.

(sx08-93.6) OTpe3ku, coeqUHAIONINE OCHOBAHUSA BBICOT OCTPOYTONBHO-
ro TpeyrojlbHuKa, paBHH 9, 12 u 13. HaliTu momans TpeyronsHuxa.

(m/m-78.3) B ocrpoyromsuom Tpeyronsuuke ABC u3 pepmur A n
C onywensn Buicorsl AP n CQ Ha cropount BC u AB. HasecTHoO,
4TO mWIoIWaRs TpeyronsHuka ABC pasHa 18, momans TpeyroabHuKa
BPQ paBua 2, a nnmHa orpeska PQ pasua 2v/2. BeluncnuTs paguyc
OKPYKHOCTH, OIIMCAHHON OKoJIo Tpeyrosnsuuka ABC.

(sx0n-88.5) B Tpeyronsauke ABC Ha cropore AC B3sTa Touka D Taxk,
——— 1 ——— a———

yro AD = 3,cos BDC = %,ABC + ADB = 7. HaitTu nepumeTrp

Tpeyronbuuka ABC, eciim BC = 2.

(¢ustonor-87.4) Menuanst AM u BE Tpeyronbuuka ABC nepecexa-
torcs B Touke 0. Toukm O, M, E,C nexar Ha OTHON OKPYXHOCTH.
Haiitu AB, ecnu |BE| = |[AM|=3.

(¢u3-97.6) Ha cTopoHax ocTporo yria ¢ Bepmunoi O B3sTH Toukn A
u B. Ha nyge OB Bagta Touka M Ha paccTosnun 3 - |OA| oT npamoi
OA, a Ha nyuye OA - Touka N va pacctosuun 3 |OB| ot npsmoit OB.
Panuyc OKpYyXHOCTH, ONUCAHHOMR OKoJIOo TpeyronsHuka AQ B, pasen 3.
Hante MN.

(mexmat-95.5) Ha croponax AB, BC u AC Tpeyronsreuxa ABC B3s-
Tul Toukn D, E u F coorBercrBenHo. Orpesku AE u DF npoxonst
yepe3 HeHTP BIMCAHHOA B TPEYTOJIBbHMK OKPYXKHOCTH, a npamMeie DF u
BC napannenernl. HaiiTn nnury orpeska BE u nepumerp Tpeyroin-
auka ABC, ecm |BC| = 15,|BD| = 6,|CF| = 4.

(sxon.K-87.5) B rpeyronsuuke ABC Touka K Ha cropose AB # Tou-
ka M Ha cTopoHe AC pacmonoxeHH Tak, uro JAK|:|KB|=2:3,
|AM|: |MC|=4:5. HaiiTu oTHOIIeHAE, B KOTOPOM TOYKa Iepecede-
Hus npamuix KC u BM penut oTpesok BM.

(¢u3-97.6) Ha cropore PQ Tpeyronbuuka PQR p3ata Touka N, a Ha
cropore PR - Touka L, nprueM |[NQ| = |LR|. Touka nepeceuenns
orpe3koB QL u NR nennt orpe3ok QL B orHomenun m : n, caurtas
ot Toukd (. Hajitu ornowenue |PN|: |PR|.
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. (3xon.K-85.3) B Tpeyronbuuxe ABC na ocnoBann# AC B3ATH TOYKH
P u @ rak, uro |AP| < |AQ|. llpsmuie BP u BQ nenst menuauy
AM na Tpu pabHBle yacTu. W3secTro, uTo |PQ| = 3. Hafiru amuuy
cropornr AC.

22. (3xou-87.5) B Tpeyronsuuke ABC touka K ma cropone AB u Touka

23.

24.

M na cropone AC pacnosoxens Tak, uro |[AK|: |[KB|=3:2,
|AM| : |[MC| = 4 : 5. HaiiTe oTHOmEHHe, B KOTOPOM IPEMasl, IPO-
xomsas yepe3 Touky K mapamnensno cropore BC, penut oTpesox

BM.

(mous-86.5) B Tpeyronsuuke ABC Touxa D pemut cropory AB mo-
nonaM, a Touka E nexuTt ma cropone BC, npuuem |BC| = 3|BE].
Orpeskn AE u C D nepecekaorca B Touke . HaTn AnuHYy CTOPOHK

AB, ecnu |AE| =5, |0C| =4, AOC =120°.
(reorp-82.3) B rpeyronsuuke ABC nnuua sricots B.D pasHa 6, nnu-

na Meanannl C E pabna 5, paccTosHEe OT TOUKH IlePECEUEHU OTPEIKOB
BD u CE po cropount AC pasuo 1. HaiiTu nnuay croporn AB.

§4. Yran B OKPY>XHOCTHX.

B 3ToM naparpade cobpaHhl 3anaui, B KOTOPLIX [JIABHYIO POJIb UTDalOT
PAa3IUYHBIE YIIIBl B OKPYXHOCTAX: LeHTPaJIbHEE, BOUCAHHBIE, YIIIBI MEXAY
XOpAaMu, MeXAY XOPOON U KAacATedbHOH, MEXAY KACATEJbHOH M CeKyIleit,
MeXIY CeKYIITAMH.

Ifenmpaabnviil yeos paBed N0 BelIMYUHE Mepe NYrH OKPYXHOCTH, Ha KO-
TOpYIO OH omupaerca: ~— AmB = BOA =2a (cm. puc. 1).

Bnucannuiil yzoa, T.e. yros o6pa3oBaHHEIA ABYMS XODAaMM, MCXONALIM-
MU U3 OOHOM TOYKM OKPYXHOCTH, PABEH MO BeJIMUKHE IOJIOBUHE LEHTPAIIb-
HOTO YT7Ia, ONMPAIOLIETOCsH Ha TY Xe€ AYTYy OKPYXHOCTH:

BDA=a= —;—BFA = % — AmB (cm. puc. 1).

Yeoa mencdy zopdamu paBeH mo BelIMIMHE MOIYCYMMe Mep OYr OKpYyX-

HOCTH, KOTOPBIE OTCEKAIOT Ha OKPDYXHOCTH 3TH XODHAKL:

4 =

%(v AmB+ — DnE) = a + 3 (cM. puc. 1).



Ilnarumerpus §4. Yrasr B okpyXxHOCTSX. 21

Ya0a mexncdy ceryujumu, BHIXONAIIMME K3 OXHONR TOUKH, PaBeH IOJypas-
HOCTM Mep IYT OKPYXHOCTH, 3aKJTI0O9€HHBIX MeXIY HUMH:

1
v = 5(\/ AmB— — DnE) = a — 3 (cm. puc. 1).

Y204 mexncdy zopdoti u wacameavrot U3MepAETCS [OIOBHHOM MEDPHI 3a-
KJIIOYEHHOH BHYTDH HETO AYTH OKPYXHOCTH:

o~ 1] — o
DCA = -Z—AOC = ABC (cm. puc. 2).
IIpuBeneM pAn NONe3HEIX CIEACTBUI BLIINENPUBENEHHBIX Y TBepXICHUIH:

e BrnucanHble yris, ongpaioluecs Ha ORHY ¥ TY Xe LYyry (WM Ha pab-
Hule nyru) paBusl: BDA = BEA = o (cMm. puc. 1).

o Brnmcanusle yriwl, onmpaloliiMecs Ha ONHY ¥ Ty Xe XOpRY (MiM Ha
paBHBIE XOPIK!) PABHH.

o BnucaHHRIA yroi, ONMPAIOIIMICS HA AUAMeTD OKPYXHOCTH, ABJISeTCH
NPAMBIM.

o Ecnm BnucagHBIA yroJs gBigeTcCH UPSAMBIM, TO OH ONMpPaeTcs Ha AMa-
MeTp OKPYXHOCTH.

B Puc. 2

1. {reorp-79.3) B Tpeyronvruke ABC u3secTHo, yro AB = 6, AB = BC.
Ha cTtopore AB kxak Ha fMaMeTpe IIOCTPOEHA OKPYIKHOCTH, llepeceka-
jomas cropony BC B Touke D Tak, yro BD : DC = 2 : 1. Haittn
AnuHy cTopoun AC.

2. (reon-95.7) Oxoso Tpeyronsrnxa ABC onmucana okpyxuocTb. IIpo-
nomxenue Guccexrpucnt CK Tpeyronsuuxka ABC nepecekaeT 3Ty OK-
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pyXHocTh B Touke L, npudem CL - guaMeTp AaHHOR OKDPYXHOCTH.

Hajitn orHOomenue Miue otpe3koB BL u AC, ecnn sin BAC = 7

. (reorp-83.3) Ha xarere AC np‘xmoyronbnoro Tpeyrosnbanka ABC xak

Ha OHaMeTpe MOCTPOeHAa OKPYXHOCTh, KOTOpas HepeceKkaeT THNOTe-
Hy3y AB B Touxe K. Haitu nnomans Tpeyronsuuka CK B, ecnn

|AC| = b, ABC = 8.

. (M/M-96.3) B Tpeyronbuuxe ABC Touxa O - HEHTD ONUCAHHON OKPYX-

HOCTH, Touka L nexut ua orpeske AB u AL = LB. Onucaunas oxoio
Tpeyronsauka ALO oxpyxuocTs nepecekaer AC B Ttouke K. Haittn
ninomans Tpeyronsuuxa ABC, ecim LOA = 45°, LK = 8, AK = 1T.

. (mous-88.2) HuameTrp AB OKDYXHOCTH NPONOIIXKIIM 33 TOUKy B u

Ha npononxenuu orMermian Touyky C. M3 Touxu C nposenu cexymyio
non yriiom 7°, HepeceKalomylo okpyxHocts B Toukax D u E, cunras

ot touku C. HUasectHo, uTo DC = 3,D/A\C = 30°. Hairu nuamerp
OKPYXHOCTH.

. (ncuxgpak-83.4) B okpyxHOCTL painyca 7 BIOMCAH BBILYKJIBIA YeThl-

pexyronsuuk ABCD. Ilnuun cropor AB u BC pasuml. Ilnomans
TpeyronbHuka ABD oTHocuTcs K Tomaau tpeyronsuuka BC D xax
2:1, a ADC = 120°. HaitTu nnmsml Beex CTOPOH 4eThIPEeXyroJLHUKA
ABCD.

. (mous-96.5) B Tpeyronsuuxe ABC AB = 3,AC = 3./7, ABC =

60°. Buccexrpuca yrna ABC npononxkeHa A0 mepece4eHus B TOYKE
D ¢ oxpyxHOCTBI0, ONMCAHHON BOKPYT TpeyronsHuxa. HaiTu nnuny
orpeska BD.

. {noun-84.4) B rpeyronsruxe ABC BAC = 715°, |AB| = ¢, |AC| = b.

Ha cropone BC smbpana Touka M Tax, wro BAM = 30°. lponon-
XeHMe npsaMoit AM HepeceKaeT OKPYXHOCTb, OIMCAHHYIO BOKDYT Tpe-
yronsHuKka, B Touke N. HaliTu nnuny orpeska AN.

. (mcuxcak-78.2) Muaronans B D ueTnipexyronbsauka ABC D asnsercs

IMaMeTPOM OKPYXHOCTH, ONUCAHHON OKOJIO 3TOTO YeThIPeXyTOILHAKA.
Brruucnuts muny auaronanu AC, ecm |BD] = 2, |AB| =1,

ABD:DBC =4:3.
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10. (sxon.K-84.4) B Tpeyronsuuke ABC nnuna cropount BC pasua 4, a
ImuHa cTopornt AB pasma 21/19. M3BecTHO, 9TO LEHTpP OKpyXHOCTH
IPOBEIEHHON depe3 CepeOUELl CTOPOH TPeyTONIbHUKA, JIEXHAT Ha Guc-
cexrpuce yrna C. Haittu nmuuy croporst AC.

11. (m/M-91.4) N3 Bepmuunl Tynoro yrna A Tpeyronsauka ABC onymena
soicora AD. U3 Toukr D pamuycom, paBHbeIM AD, onucaHa OKDPyX-
HOCTB, epeceKaiomas cTopoHsl Tpeyroabanka AB u AC B Touxax M
u N cooTBeTcTBeHHO. Boiunciure mmuny cropornt AC, ecnu 3anasm
LauHE oTpe3koB [AB| =c¢, [AM|=n,|AN|=

12. (nous-85.4) Ilpononxenue Memmannt Tpeyronsuuka ABC, npoBenen-
HOH U3 BEPIIKHK A, epeceKaeT OMUCAHHYIO OKOJOo Tpeyroyisauka ABC
OKpyXHOCTb B Touke D. HaiiTu nnury orpeska BC, ecin

|AC| = |DC| = 1.

13. {reosn.OT-81.5) Bunyxknsii yeThpexyronsiux ABC D pnucan B oKpyx-
HocTs. Huaronans AC sBasercs GuccexTpucoi yrna BAD n nepece-
kaeTcs ¢ puaroHansio BD B Touke K. Haittn mnunry orpeska KC,
ecnu |[AK| = 6,|BC| = 4.

14. (M/M-97.4) B oxpyxHocTn nposenenst xopasl AC u BD, nepecekaro-
muecs B Touke E, upuueM KacaTeNlbHad K OKPYXHOCTH, NPOXOLRALIAS
4yepes Touky B napannemsua AC. UasectHo, uTo EA : DA = 3 : 4,
Sapcp = 16. Haittu niomans tpeyronsuuxa BCE.

15. (MCAA-95.4) Cropoua AB rpeyronsuuka ABC pasna 3,
{BC| = 2- |AC|, E - Touka nepeceueHHs NPONOIXEHUS GHCCeKTPUCH
CD panHOrO TpeyrojibHUKa ¢ ONMCAHHOM OKOJIO HErO OKPYXHOCTBIO,
|[DE| = 1. Haittu cTopony AC.

16. (sxon.K-86.4) B oxpyxHOCTDb paguyca 2+/7 suucaga Tpanenns ABCD,
npuueM eé ocHoBaume AD gBngercs mmamerpoMm, a BAD = T Xopaa

CE mnepecekaer nuametrp AD B Touke P, Takoit, uto |[AP|: |PD| =
1: 3. HafiTn nnomans Tpeyronsuuka BPE.

17. (sxon-97.3) KacaTenbHas, npoBenenHas 4epe3 BepiuEy C BOMCAHHOrO
B OKPYXHOCTb TpeyronsHuka ABC, nepecekaeT IPOROMIXKEHUE CTOPO-
HH AB 3a pepuuHy B B TOUKe D. Hanec'rHo, 9TO PaniyC OKPYXKHOCTH
pasen 2, [AC| = V12 n CDA + ACB = 2 - BAC. Haittu cexymyio
AD.
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18.

19.

20.

21.

22.

23.

24.

(¢#3-95.8) B okpyXHOCTH mpoBefieKEbl AxaMeTp M N u napamtensHas
emy xopna AB. Kacarensnas x okpyXHocT¥ B Touke M mepecekaeT
npsmele NA u N B coorBercTBedro B Toukax P u Q. UssecTHo, uTo
|MP|=p, |MQ| = q. HaitTu muametp M N.

(610-97.5) B Tpeyronpuuke ABC nposenena cpennss nuaus M N, co-
enuHsomas cropousl AB u BC. OKpyXHOCTB, NpOBelleHHAs 4Yepe3
Touku M, N u C, xacaercs cropoust AB, a ee pamuyc pasen v/2.
Haittu cunyc yriia ACB, ecmn [AC| = 2.

(mous-94.5) Yepes Touxy C mpoBelieKH ABe NpAMEIE, KACAIOMNECSK 3a-
RaHHOM OKpYyXHOCTH B Toukax A u B. Ha Gonpimeit ua nyr AB Basra

Touka I), nna xotopoit |[CD| = 2 u sin ACD -sin BCD = 3 HanTu

paccTosuue oT Touku D mo xopawl AB.

(3x0n-90.3) OxpyxHOCTb ¢ HERTPOM B Touke (J, Nexalel Ha rUmoTe-
"yse AC npaMoyronsHoro Tpeyronbunka ABC, kacaeTcs ero KaTeToB

AB v BC. Hantu mmny AC, ecnn usBecTHo, 9To |[AM| = 5
|{AN|: |[MN|=6:1, roe M— Touxa kacaHus AB ¢ OKpPYyXHOCTBIO,

a N— Touka nepeceyeHus oxpyxHOCTH ¢ AC, pacmonoxeHHas Mexny
Touxamu A u O.

(M/M-97.4) B Ttpeyronsnuxe ABC |AB| = 3,ACB = arcsing . Xop-
na KN okpyXHocTH, ONMCAHHON okollo TpeyrombHuka ABC nepece-
KaeT OTpe3Kn A/C\ u BC B Toukax M u L coorBeTcTBenHo. MasecTHo,
gto ABC = CM L, nnomans veTwipexyronsunka ABLM pasua 2,
|LM| = 1. HafiTu BricoTy Tpeyronshuka K NC, onyueHuyio U3 Bep-
wipnsr C, ¥ ero miomans.

{reon-91.5) YeTnlipe TOUKM OKPYXRHOCTH CllenyIOT B nopanxe A, B, C, D.
Hpononxeuns xopasl AD 3a TOUKY B u xopast C'D 3a touky C ne-
pecekaioTca B Touke E, npuvem AED = 60°. Yron ABD B Tpu paza
6onwie yriaa BAC. Hokaxnte, yro AD - quaMeTp OKpYXHOCTH.

(BMuK-97.4) B Tpeyronsunke ABC Touka D nexut Ha cTopone BC),
npamas AD nepecekaerca ¢ Guccexrpucoir yria ACB B Touke O. Hs-
BecTHO, 9To Toukn C, D u O nexaTt Ha OKPYXHOCTH, LEHTP KOTODO#
HaxonuTcsa Ha cropoue AC,|AC| : [AB}| = 3 : 2, a Benuuuna yria
DAC s Tpu pa3sa Gonbure BenuuaHu yrina DAB. Haitru xocunyc yr-

~na ACB.
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25.

26.

27.

28.

29.

30.

(6m0-95.5) Bepmmust B, C, D ueTsipexyronsiuka ABC D pacnomoxe-
HBbI Ha OKPYXHOCTH ¢ IeHTpoM O, KoTopas mepecekaeT cropony AB
B Touke F', a cropony AD - B Touke E. W3secTHO, uTO yron BAD
npsamoin, xopaa EF paBra xopae FB u xopawt BC,CD, ED pasan
mexny coboi. Hastirn yron ABO.

(reon-93.5) Ha cropore AB Tpeyronshuka ABC kak Ha nunamerpe
[OCTPOEHa OKPYXHOCTH, lepecekatomas cTopol AC u BC B Touxax
D u E coorsercrBenHo. npamas DE penuT mnomanps TpeyroibHu-
ka ABC mnononam u obpa3syer c npamoit AB yron 15°. Haittu yrnm
Tpeyronbauka ABC.

($mn3-94.6) B oxpyxkHOCTH Uepecexaiouiuecs xopAn AB u CD nepnen-
muxynspusl, |AD| = m,|BC| = n. HaiiTu nuameTp oKpyXHoCTH.

{reorp-95.4) Bokpyr geThipexyronsinka ABCD ¢ Bzaumuo nepnes-
OUKYIAPHBIMUA TUAroHAJIAMM ONMCAHA OKPYXKHOCTEL paguyca 2. Haitu
cropory CD, ecnu [AB| = 3.

(nous-81.4) Yernipexyronsaux ABC D BIOMCaH B OKPYXHOCTD C HEHT-
pom B Touke 0. Paguyc AQ nepnennuxynspen paamycy OB, a pa-
muyc OC nepnenauxynspen pamaycy OD. Ilnuna nepneHOuKynsapa,
onymensoro u3 touk# C Ha npsmyio AD, pasna 9. |AD| = 2|BC|.
Haittu miomans Tpeyronsuuka AOB,

(BMuK-92.5) Ilse okpyXHocTH Nepecekatorcd B Toukax A u K. Mx
HEHTPH! PACHONIONEHEl IO Pa3sHble CTOPOHBI OT NPAMOH, comepXaliei
orpesok AK. Touku B 1 C nexaT Ha pa3HulX okpyxHocTtsax. I[Ips-
Masl, comepxanias oTpe3ok AB, xacaeTcs OJHOH OKpPYyXHOCTH B TOY-
ke A. [Ipamas, conepxamas orpe3ok AC, KacaeTcs OPYroMl OKpYX-
HocTH Takxe B Touke A. Haiitn mnomans Tpeyronbuuka ABC, ecnu

BK|=1, |CK|=4, tgCAB = ——.
|IBK| |ICK]| g 7

§5. lpyrue 3anauu Ha OKpPYXHOCTMH.

B nayane §5 nayT 3amauv Ha UCHONb30BaHKe O6IIMX CBOMCTB OKPYXKHOC-
Teil: PacINoNoOXeHUe LEHTPOB BIMCAHHOM M ONMCAHHOM OKpYXHOCTelt, ¢dop-
MYyJEI TIIOUIaZiedl ceXTopa, CerMeHTa Kpyra u T.4. Bo BTOpo#t nomoBuHe §5
coOpaHbl 3aaud Ha MCIONL30BAHME PATMYHBIX COOTHOLIEHMH MEXAY XOp-
IaM¥, KacATeIbHBIMH M CEKyUIXMI.

IIpuBenem HexOTOpHIE HOPMYJIBI M Y TBEPXKOCHHS:
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ITaowads xpyza pamuyca r paBHa 772,

ITaowadv cexmopa BenMUNHEL @ KPYTa

panuyca r: SoamB = -;—czr2 (puc. 1).

IInowads ceamenma BeTMUHHBI ¢ KPyTa B
panuyca r: Sgmp = 372 - (@ —sina) (puc. 1).

IIponssenenns nmMH ompe3xoe
deyz nepeceraouurce zopd PaBHBL

AE-EB = CE - ED (puc. 2).

Puc. 1.

Ompe3xu KacGMEAbHBIT K OKPYICHOCTIU, IIPOBEiEHHBIE U3 ONHOM TOY-
KM, PaBHB ¥ COCTABJLIOT PaBHBIE YIJIBl ¢ IPSMOM, IPOXOALINEH Yepes
3Ty TOYKY M HeHTDp okpyxHoctu: AB = AC, BAO = CAO = o
(pmc. 3).

B nioboM onucanxom oxoao OKPYHHOCTNU UEMBIPELY204bHUKE CYMMBI
JJINH IIPOTUBONOJIOKHLIX CTODOH DaBHEL.

KpanpaT aneHH OTpe3Ka Kacameqabroti paBeH MPOXM3BENeHUIO JIINHEI
OTpeska cexyujell Ha JUIMAY ee BHemHeit yactu: AB? = AC - AD

(puc. 4).

ITpoussenenue AIMHLEL OTPe3Ka cexyusett Ha IIMHY ee BHEIIHeH acTH
€CTh BeJIMYMHA [OCTOAHHAN JUIA BCEX CEKYINNX, MPOBEHEHHAIX U3 OHOMK
Touku: AC - AD = AE - AF (puc. 4).

A D

Puc. 2. Puc. 3.
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1. (reon.OT'-80.2) HaiiT nepuMeTp IPABUILHOTO TPEYTONLHUKA, BIHM-
CAaHHOTO B OKDYXHOCTb, €CJIM HM3BECTHO, YTO XOPHAa INIHMHOA 2 3TOH
OKDYXHOCTH yOaJleHa OT ee IEHTpa Ha J.

2. (¢punonor-89.4) B xpyre ¢ nearpoM O xopaa AB nepecekaer pagmyc

™
OC B Touke D, npudem yron CDA paBen —. HaitTn paguyc oxpyx-

HOCTH, Kacawowedcs otpeskos AD, DC u ayru AC, ecmu OC = 2,
OD = \/g

3. (MCAA-93.3) Ha 6oxkoBoit cTopore BC paBHOGEIDEHHOTO TPEYTOilb-
uuka ABC Kak Ha NHaMeTpe OCTPOeHa OKPYXHOCTb, llepeceKaomas
OCHOBaHHe 3Toro TpeyroasHEKa B Touke D. HaitTu paccrosume ot

BepII¥HE A [0 UEHTPa OKPYyXHOCTH, ecitt AD = /3 u ABC = 120°.

4. (6n0-92.3) Hana okpyxHocTb, quamerp M N xotopoi pasex 16. Ha
KacaTelnbHO! K 3TOR OKPYXHOCTH B Touke M otTnoxen orpesok M P,
niauHa xoroporo 6onsie 15. M3 Toukn P npoBenena BTopas KacaTelb-
Hasi K OKDYXHOCTH, Iepecexatomas npamyio MN B Touyke (). HaitTu
mnomanb TpeyrosisHuka M P(Q), ecnu ero nepuMerp pased 72.

5. (xuM-91.5) JIBe OKPYXHOCTH pa3sHBIX PafuycOB KacaloTcs B Touke A
OIHOW ¥ TOM Xe NPAMON M PACIIOJIONKEHEI IO PA3HbIe CTOPOHK! OT Hee,
OTpesox AB - nuameTp MeHbIeH oKpyxHocTH. 13 Toukn B npose-
IeHEl OBe NpAMble, Kacawmuecs Gonbliell oKpyXHOCTH B Toukax M u
N. Ilpsmas, npoxonsamas yepe3 Touku M u A, nepecexaeT MeHBILYIO

okpyxHocTh B Touke K. WMapecTHo, uto MK = /24 /3, BMA =
15°. HaiauTe niomaas Gurypsl, orpaHMdYeHHON OTPe3KaMB KacaTellb-
HeIXx BM, BN u Toit nyroit M N Gonblied OKDYXHOCTH, KOTOpas He
ComepXuT TOUKy A.

6. (mous-95.4) IiBe OKpYXHOCTH, PAOMYChl KOTOPBEIX OTHOCSTCH KaK
(9 —4+/3) : 1, KacaloTcs npyr apyra BHyTpeHHNM obpasom. IIposeme-
HBI ABEe paBHble XOpAbl G0oNbIIe# OKPYXHOCTH, KACAIIINECS MeHbIIER
okpyxHocTH. QOEHa U3 3THX XOpI MEPIEHAMKYAPHA OTPe3Ky, COeIHU-
HAOMEMY OEHTPbHl OKPYXHOCTel, a gpyrag Her. Haiitu yrom mexmy
3TUMH XOPIaMH.

7. (ncuxdak-84.4) Ise okpyxHOCTH paguycos 8 u 6 mepecekaoTcs B TOY-
Kax A u B. Yepes nenrpu 01 u Q2 OKPYyXHOCTei [IPOBellcHa NPAMA;
Ci n C; - nBe u3 YeTHIpeX TOYEK NepeceYeHus. ITON NPAMOHR C OKPYXK-
HOCTAMH, IpudeM Touka C] JIEXUT Ha OKDPYXHOCTH ¢ meHTpoM O, a



Ilonroroexa x BcTynnTeapHEIM 3k3aMeHaM B MI'Y. TEOMETPHAL.

mnuHa orpeska C1C, Gonswe 20. HajiTy paccTosHme MeXIy TOYKa-
Mu Oy u O, ecin npousBefienHe muomaneit Tpeyroasuukos C;01 A u
C20:B pasuo 336.

. {reorp-97.2) B HexoTOPYI0 OKDYXHOCTb BIMCAHHl [Be KacaioLl#ecs
Mex Ay cofoi BHemHNM 06pa3oM OKPYXHOCTH ¢ paauycamMr 7 ¥ R

(r < R), xoTopnle BHYTpPEHHEM 06pa3oM KacaloTCA NepBOil OKPYX-
HocTH. IlepuMeTp paBHOGENpPEHHOTO TPEYrolbHMKa C BePIIMHAMH B
HeHTPaX OKpYXHocTe#d pasBeH 2p. Beipa3uTs nnuHy 60K0BOM CTOPOHEI
Yepe3 p M OAMH M3 JAHHLIX PAAMYCOB, ECIM YTOJ NPH OCHOBAHMH 3TOro
TpeyronsHuka Gosapie 70°.

. (M/M-93.4) OBe oxpyxHOCcTH ¢ nentpamu A ¥ B u paguycamu cooT-
BeTcTBeHHO 2 B 1 xacaoTcs ApYr Apyra. Touka C NeXUT Ha IPAMOH,
KacaloWenca KaXNoi M3 OKPYXHOCTeH, ¥ HAXOOUTCA HA PACCTOSHHUH
3v3
22

ABC, ecnu u3BecTHO, 4TO S > 2.

oT cepenuunl orpeska AB. Hajitu nnomans S TpeyroabHuxa

. (BMuK-91.4) Tpu xpyra c nearpamu B Toukax P, () » R nonapHo xa-
CaloTCA APYT ApYyra BHeUIHMM o6pa3oM B Toukax A, B u C. U3BecTHo,

'XTOP/Q\R = 2arcsin 3 a CyMMa paJuyCoB BceX TpeX KDPYTrOB paBHa
12v/2. Kakyo HauGONbIUYIO JJIMHY MOXET MMETh OKPYXHOCTDH, Ipo-

xonswmas yepes Touku A, B, C.

. (mous-90.3) B Tpeyromsuuke ABC AB = 4, BAC = 30°,ABC =
130°. Ha ctopone AB xak Ha AuaMeTpe MOCTPOEHA OKPYXKHOCTh. Hai-
O¥Te IJIOIAAb YACTU KPYra, JieXallell BHYTPU TPEYroIbHUKA.
. (M/m-94.3) B xpyre pamuyca 1 nposeners: xopast AB = /2 u
BC = —. HaiiTn miomaas 4acTH KpYyra, jexameil BHYTpH yria

ABC, ecniu yron BAC octpstii.

. (nous-80.3) Xopuxt AB u AC umeioT ofNHaKoBYIO AMuHY. Benuunna
06pa30BaHHOIO UMM BIIMCAHHOTO B OKPYXHOCTb yIVIa paBHA ;_r Haittn
OTHOUIEHKe INIOMANY TOK YacTH KpPyra, KOTOpaf 3aK/IIOUYEHAa B 3TOM
yrile, K OJIOINaAM BCETO XPYTra.

. (¢u3-92.6) Panuyc okpyxHocTH, ONUCaHHOM OKOJIO Tpeyronsuuka K LM,
paBen R. Yepes Bepmuny L nposemena npsMas, NePNEHAUKYISDHasA
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15.

16.

17.

18.

19.

20.

21.

22,

ctopore K M. DTy npaMyio nepecexaioT B Toukax A 1 B cepenuanbie
neprnengukynapsl k cropodam KL u LM. Wssectro, uto |AL| = a.
Haiitn |BL|.

(xum-98(1).5) B oxpyxuocTu nposenenn: xopast KL, M N, PS. Xopau
KL, PS nepecekalorcs B Touke C, xopnut KL, M N nepecekatorcs B
Touke A, a xopamt M N, PS nepecekalorcs B Touke B, npuuem AL =
CK, AM = BN, BS = 5, BC = 4. HaiiTu paguyc oKpyXHOCTH, €CIIH
BenuuuHa yrina BAC pasHa /4.

(¢m3-96.4) OxpyxnocTu ¢ uenTpamu O; u Oz UMEIOT OOMIYI0 XOPAY

AB, AETB = 60°. OTHouleHNe QIMHL! IEPBOA OKPYXHOCTH K JJIMHE
BTOpOI# OKpYXHOCTH paBHO V2. Haittn yron AO,B.

(610-90.4) VI3 Touku M Ha OKpYXKHOCTH NPOBEHEHBI TPH XODHBL:
MN=1, MP =6, MQ = 2. Ilpu 3tom yraet NMP u PM() paBH=u.
Haitnure panuyc oKpyxHOCTH.

(¢m3-96.4) KacarenpHas x oxpyxHoctu (K — Touka kacaHus) napaJ-
nenbua xopne LM . Wssecto, wro |LM| = 6,|K M| = 5. HaiTu pa-
ONyC OKPYXHOCTH.

{$dm3-96.6) B oxpyxHocTH panuyca R npoBenmenn: xopaa AB u nua-
metrp AC. Xopna PQ, nepnennuxynapuas nuamerpy AC, nepecexaet
xopay AB B Touke M. UasecTro, uto |AB| = a,|PM|: |MQ| = 3.
Haittn nnuny orpesxa AM.

(xuMm-98(2).5) Ouamerp AB u xopaa C'D OKpyXHOCTH IepeceKaioT-
cx B Touke E, npuuem CE = DE. KacatenbHble K OKPYXHOCTH B
ToukaXx B n C nepecekaiorcs B Touke K. Otpeskn AK u C'E nepe-
cexaloTca B Touke M. Hairn nnowans Tpeyronsuuka CKM, ecnn
AB =10, AE = 1.

(xor.K-80.2) B npsMoyronnpHul TpPEYrOJbHUK, NEPAMETD KOTOPOIO
paBeH 36, BIMcaHa OKpYXHOCTb. [HIIOTeHy3a NENUTCS TOYKOR KACAHMS
B orHomenn® 2:3. HaitTu 1nuunl cTOPOH TpeyronsHMKa.

(nous-87.4) OxpyxHOoCTh pannyca 2 xacaeTcs BHEIIHUM o6pa3oM Apy-
roit OKpyXHOCTH B Touke A. O6mas xacaTenbpHas K 00eMM OKpyXHOC-
TAM, NpOBEfEHHANA Yepes Touxy A, nepecekaeTcs ¢ APYroi ux obumen
kacaTenbHOM B Touxe B. Haiitu pamuyc BTOPOR OKPYXHOCTH, €CIIH

. AB =4.
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23.

24.

25.

26.

217.

28.

29.

(M/m-83.3) B Tpeyronbuuke ABC ¢ nepuMeTpoM 2p ANAHA CTODOHEI
AC paBHa a ¥ BenmuuHa ocTporo yrina ABC pasna «. Bruucannas B
Tpeyronsiuk ABC oxpyxHOCTs ¢ nenTpoM O xacaercs cTopoHul BC
B Touke K. Halitu minomans Tpeyronbuuxka BOK.

(6m0-78.3) Mara oxpyXHOCTB ¢ UeHTpOM B Touke O u panuycom 2. Us
koHIa oTpe3ska (A, nepecexamolnerocs ¢ OKpyXHOCTbIO B Touke M,
npopeneHa kacarTenbHas AK k okpyxuocTu. Benuuuna yrnma OAK

™ .
paBHa —. HaiiTu pagnyc okpyXHOCTH, Kacaoleicsa oTpeskos AK, AM
u oyru MK,

(ncmx-98.5) B Tpeyronsuuke ABC nnuna 6uccexTpucet AL pasua l,
B AABL nnucaHa OKpyXHOCTb, Kacawolascs ¢TOpoHsl AB B Touke
K,BK = b. Ha croponax AB u BC B AABC Buifpaunt Touku M
u N, cooTBeTCTBEHHO, TaK, 4To npasMas M N npoxonuT depes UeHTp
oxpyxHocTn, Bnucannoir B AABC, npuuem MB + BN = c¢. HaitTu
OTHOMLIeHKe IIomanel TpeyronbEukos ABL u MBN.

(BMuK-90.5) Paguyc BoucasHoil B Tpeyronbunk ABC oxpyXHOCTH

15
aBeH ——. QKPYXHOCTb pafMycoM —= KacaeTca jydel, obpasy-
p 3 py p V3 » obpasy

omux yron ACB, n BuucanHo#t B TpeyronbHuk ABC oxpyxHocTH.
Haitnure tgABC, ecnu niomans Tpeyronbauka ABC pasra 34/15, a
Hambonbluell U3 ero CTOPOH ABiIseTcs cropoHa AC.

(sxon.B-98.5) Ilne okpyxHoCcTH pasuycoB 4 u 3 KacawTcs OPYT Apyra
BHelIHUM 06pa3oM. K 3TUM OKDYXHOCTSM HpOBefeHhLl oblue Kaca-
Tensbusle PQ u RS TaxuMm obpa3soM, uro Touku P m S npunaznexar
OKPYXHOCTH GoJbIIero paguyca, a Touku Q 1 R npuHaIIeXaT OKpyx-
HOCTM MeHbHIero panuyca. HallTn paRuyc OKpyXHOCTH, Kacalolmencs
orpeskos RS, SP u PQ.

(mcuxdpax-86.5) B Tpeyronsuux ABC Bumucana okpyxsocTb. Kaca-
TeNlbHad K 3TOil OKPYXHOCTH, NapajutenbHad cTopoe BC, nepecekaer
cropory AB B Touke D u cropony AC B Touke E. HepuMezp\u Tpe-
yrossuukos ABC u ADFE pasum coorBercTsenno 40 u 30, ABC = a.
HaiiTy panuyc oKpy>XHOCTH.

{m/M-98(3).4) OkpyXHOCTD, BOUCAHHAS B PABHOGENPEHHBIR TPEYTONL-
Huk ABC, xacaeTtcs ocHoBanuns AC B Touke D u 60x0BO¥M cTOpPOHLI AB
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30.

31.

32.

33.

34.

35.

36.

B Touke E. Touxa F - cepenuna cropousl AB, a Touka G - ToUKa Ile-
pecedeHns OKPYXHOCTH ¥ oTpeska F D, ornuunas ot D. KacaTenbnas
K OKPYXHOCTH, IIpoXoAsias depe3 Touky G, nepecekaer cTopory AB
B Touke H. Haittu yron BC A, ecnm u3secTHo, uto FH : HE =2: 3.

(reon.OT'-82.5) B rpeyronsuuk ABC Bnucasa OKpYyXHOCTb, KOTOpas
KacaeTca cTopoH AB, BC, AC coorsercTBeHHO B Toukax M, D, N.
Onpenenuts MuHy oTpeska M D, eciiv M3BeCTHO, 4TO

NA=2 NC=3,BCA= g

(mcuxdak-96.4) B yron ¢ sepunnon A senwuunon 60° BnrcaHa OKpyx-
HOCTbB C teHTpoM B Touke . K 3Toil 0KpyXHOCTH IIpOBelleHa KaCcaTelhb-
Hasd, IepeceKamllas cTOpoHHl yria B Toukax B u C. Orpesok BC mne-
pecekaetcs ¢ orpeskoM AQ B Touke M. HatiTu panuyc okpyXHOCTH,
BnHUcaHHo# B Tpeyronbuuk ABC, ecniu AM : MO =2:3,BC = 1.

(m/M-85.3) OxpyxnocTs kacaerca cropod AB u BC TpeyronbHuka
ABC cootBercraenso B Toukax D u E. Haiitu anuny BeICOTH Tpe-
yronsurka ABC, onymennoit n3 touku A, ecnn |[AB| = 5, |AC| = 2,
a Touku A, D, E u C nexaTt Ha OfHOM OKPYXHOCTH.

(sx0on.M-96.5) Yepes Touky A, HaxOOAWYIOCH BHe OKPYXHOCTH Ha pac-
cTogHUNM 7 OT ee LEHTpa, IpPOBeleHa MpAMasd, epecexaollas OKpY -
HOCTb B Toukax B u C. Ha#itn paguyc oxpyXHOCTH, €Clln M3BECTHO,
yro |AB| = 3,|BC| =5.

(xum-97.5) ITe OKpyXHOCTH KACAIOTCHA APYT OPYTra BHEIIHEM 06pa3oM
B Touke A. Mx obmasg xacaTenbHas KacaeTcs NePBOH OKPYXHOCTH B
Touke B, a BTopoit - B Touke C. [Ipamas, npoxonsmas depe3 TOYKH
A u B, nepecekaeT BTOPYIO OKPyXHOCTb B Touke D. M3BectHo, uTo
|AB} = 5,|AD| = 4. Haitrut |CD|.

{(BMuK-86.4) B oxpyxsocTH panuyca 4 npoBeneHn xopaa AB u nua-
MmeTp AK, obpasyromuit ¢ xopnoit yron §. B Touke B nposenexa xaca-
TeJIbHaf K OKPYXHOCTH, lepeceKaloman Npofoixkende auamerpa AK
B Touke C. HaltiTu mnuny megmannt AM tpeyronsuuka ABC.

(¢u3-80.5) O Tpeyronbruke ABC usBecTHO, 4TO BAC = a,B/C\A =
B,1AC| = b. Ha cTopore BC B3sgTa Touxa D Tak, uro [BD| = 3|DC|.
Yepes Touku B n D npoBeleHa OKPYXHOCTb, KaCAIOLIAACH CTOPOHBI
AC wunn ed nponomxenus 3a Touky A. Haitru panuyc 3Toit okpyxHoC-
TH.
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37.

38.

39.

40.

41.

($u3-89.6) Ise okpyxkHOCTH panuycoB R u r nepecekaioTCcs B TOYKAX
A u B un xacalorcs HekoTopoi npsamoi B Toukax C u D; N - Touka
nepeceuenus npaMaix AB u CD (B mexny A u N). Hairu:

a) pa;dyc OKPYXHOCTH, OIMCAHHON OkosIo TpeyronsHuka ACD;

6) orHomenne BuicoT TpeyronsHukoB NAC u NAD, onymeHHBIX U3
BepurdHbl V.

(m/M-79.2) Orpesox KL aBisfeTcs [MaMETPOM HEKOTOPOK OKPYKHOC-
Tu. Yepes ero koHust K u L npoBeneHsl ABe NpAMble, Nepecekalomne
OKPYXHOCTb COOTBETCTBEHHO B Toukax P u (), jexammx mo ogHy
cropony ot npamoii K L. HaliTu paauyc okpyXHOCTH, eciun yron PK L
paBeE /3 u Touka nepecedenns npsmuix K P u QL HaxomguTcs oT TO-
yex P n @) Ha paccTosHMM, paBHOM 1.

(reorp-81.4) B TpeyroasHuke ABC Ha cropore AC kak Ha [uameTpe
[OCTPOEHA OKPYXKHOCTB, KOTOpas nepecekaeT cTOpoHy AB B Touke M
u cropory BC B Touxe N. WsBecTHO, 4To AnuHa oTpeska AB papua
3, nnuna orpeska AC pasua 2 u yro AM : MB = 2 : 3. HaliTu nnuny
otpeska AN.

(ok0u-89.5) OxpyXHOCTE MPOXOAUT depe3 Bepiubl A u C Tpeyromnn-
Huka ABC, nepecexaer cropory AB B Touke D u ctopony BC B Touke
E. Haiitu Benuunuy yraa CDB, ecniu AD = 5, AC = 2V/7,

BE =4,BD:CE=3:2.

(MCAA-96.5) OxpyXHOoCTb NpOXomMT 4Yepel BepmuHu A u C Tpe-
yroneuuka ABC n nepecexaer cropony AB B Touke D, a cTopory
BC B Touke E. Haiitu yron BDC, ecau |BD|: |[EC|=1:2,

\BE|: |AD|=2:17, ABC = 60°.

$6. Ilnomuanu.

B sToM naparpage cobpaHsl 3agaum Ha Iuomany. IlpuuemM npu pemtenun
OpaxTHYeCKH BCEeX 3aka¥ 3TOro maparpada 1onesHo MCHONb30BATH JIEMME
0 mIomanax.

Jemma 1. PapHBIe QUIYDBI MMEIOT OMUHAKOBBIE IIIOMWARN: el Fy = Fy,
To Sp, = Sr,.

Jemma 2. Ecnmu F = FyUF,, npuvem F1NF; =, Torna Sp = Sr, +Sr,.
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Jemna 3. Ecnn C' — obmas sepmuna TpeyronsHukos ABC u DEC, a
cropoEl AB u DE nexat Ha ogHOR pIMOi, TO

C

Sapc _ AB
Spec  DE’

A B D E
Jlemma 4. Ecnu Tpeyronsuukn ABC u DEF uMeoT paBHEE CTOPOHEI

AB = DE, To

c
Sac _ CH F

Sper  FG’

I
I
!
I

L

A H B C D E

Jemma 5. Ecnu BepmvHa A M npoTHBoONexamas el cropora BC Tpe- .
yronoauka ABC u Bepmusa D u npormsosiexamas el cropoda EF tpe-
yronoinka DEF mexaT Ha OBYX NapalilesIbHEIX IPAMEIX, TO

AE _F

Puc. 3.

Sasc _ BC
Spgr ~ EF’
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Jlemna 6. Ecnn Tpeyronbauku ABC u ADE umeror o6muit (nnu onu-
HaKOBBIit) yron A, To

Sapc _ AB-AC
Sipe AD-AE’

Jlemma 7. Ecnin tpeyronsiuxu ABC u DEF nonobust ¢ xoaddunnen-
ToM nopobus k, To

SaBc _ k2
SpEF '

Ins pemenws 3amay 3Toro naparpada HeobxonMMo TakXe IOMHUTB Gop-
MyJBl IUIOINaelt, IpUBeAeHHBIe B NPeOLIAYIIUX Naparpadax.

1.

(xuMm-93.3) B Tpeyronbruke ABC Touka D nexur Ha cropore AC, a
Touka E - Ha cropone AB. WsBecTHo, uro AD = DC,AE = 2. EB.
HaiiTu oTHOmeHnne myomaneit Tpeyronsuukos BDE u ABC.

. {(xum-94.4) Ha cTopose KM tpeyronbumka K LM, umeromero mio-

1
mans 4, B3gra Touka N Tak, uro |[MN| = Z]MK| HaiiTu nnuny
orpesxa LN, ecmu KLN = 60°, |KL| = 2V/3.

. (reon-96.7) B Tpanenun ABCD 6okosas cTopona AD neprnernuky-

JIApHA OCHOBaHHAM ¥ paBHa 9, |CD| = 12, a orpesox AO, rze O -

'TOYKa MepeceYeHus OUATOHaJIell Tpamenwnu, pased 6. HaiTu miomans

Tpeyronsuuka BOC.

. (reorp-90.4) Ha cToponax AB, BC n AD napamnenorpamma ABCD

B3STH COOTBETCTBEHHO Toukk K, M u L Takum obpasom, uTo |[AK]|:
|KB| = 2:1, |BM|: |MC|=1:1,]AL| : |[LD| = 1 : 3. Haitnure
oTHOIIeHKe mnomagenn Tpeyronsuuxkos KBL u BML.

. (¢u3-87.5) BuyTpmn npaMoyronsHoro Tpeyroibuuka ABC (yron B -

npsMolt) B3ATa Touka D Tak, uTo nuomanu TpeyroibHukos ABD u
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10.

11.

12.

13.

BCD cooTBeTCBEHHO B TPH M B YeThIpe Pa3a MEHbINE IUIOMALM Tpe-
yronsauka ABC. Jinuuwt orpeskoB AD u DC paBHE! COOTBETCTBEHHO
a u ¢. Hairu nnuny orpeska BD.

. (reon-97.4) B Tpeyronsnuke FGH yron G npsawmoi, FG = 8,GH = 2.

Touxka D nexut Ha cropore FH, A u B - Touku nepecedyeHns MeOUaH,
COOTBETCTBEHHO B TpeyronwHukax FGD u DGH. HaiTu nnomans
TpeyronsHuka GAB.

. (BMuK-95.3) B rpeyronsauke ABC menuaunt AM u CL nepuennu-

kynapusl, |[BC| = a,|AC| = b. HaftTe nnomans Tpeyronsauka ABM.

(¢pummnonor-85.4) B rpeyronvuuke ABC mnuna sricorsl BD pasHa 3,
anuna Meauansl BM pasna 5. Ha ctopone BC B3aTa Touka () Tak,
qro |BQ| = 1,|QC| = 5. Haittn mnomans S tpeyronsuuka AQC,
ecii M3BECTHO, 4To S > 3.

(xnm-94.4) IIpamoyronsunie Tpeyronsunkn ABC u ABD umeiot 06-
wyio runorenysy |AB| = 5. Toukn C u D pacmonoxensl mo pas-
Hble CTODOHBI OT IPSMOM, poxoAsie vepes Touku A u B, |BC| =
|BD| = 3. Touka E nexut na AC,|EC| = 1. Touka F nexur Ha
AD,|FD| = 2. Haittu niomans naruyronsuuka ECBDF.

(reorp-92.4) B Ttpeyronsuuke ABC menuana AD u Guccekrpuca BE
NepHeHOUKYIIPDHL U NepecekaloTcs B Touke F. M3secTHo, uTo mio-

mwanb rpeyronbuuxka DEF pasna 5. HaiTu nmomans TpeyronbHuKa
ABC.

(ncuxdak-82.4) B pom6e ABCD, rpe BAD = 60°, nepnenaukysnsap
Kk cropoHe AD, BoccTaBieHHBIA M3 cepenuHbl AD, nepecekaer guaro-
Hans AC B Touke M, a nepnenaukynsp k cropoe CD, soccTasmnen-
HEH u3 cepenunnl C D, nepecekaeT auarodans AC B Touxe N. Haiiru
OTHOLIEeHNe nyowany Tpeyroasauka M N D k nnomanu pom6a ABC D.

(nous-77.4) Ocnobanue AB Tpanermuu ABC D BaBoe nyuHHee OCHOBA-
uus CD u BaBoe annnHaee 60koBoi cTopounl AD. |AC| = a, |BC| = b.
HaiTu nnomwans Tpanenu.

(6n0-81.3) LlenTp O OKpYyXHOCTH PagMyca 3 IeXHT Ha CHOOTEHY3e
AC npsmoyronssoro TpeyrosnibEuka ABC. KaTeTn! Tpeyronnanka Ka-
caloTcd okpyxHoctu. Halitu miomwans Tpeyronsuuka ABC, ecnu u3-
BecTHO, uro |[OC| = 5.
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14.

15.

16.

17.

18.

19.

(reorp-91.4) B napannenorpamme ABCD na muaromanu AC BasTa
Touka F, rme paccrosume AE cocrasnger Tperh mumanl AC, a Ha
cropore AD BiasTa Touka F, rpe paccrosuue AF cocTaBiger der-
BepTh AnuHsl AD. Hafaure nnomans napannenorpamma ABC D, ec-
JI¥ M3BECTHO, YTO INIOIIakb YeThipexyronsHuka ABGE, roe G - Touka
nepecedeHus npamoit F'E co croponoit BC, papHa 8.

(M/m-98(1).4) Touka F nexuT Ha npomonxenns cropoHsl BC napan-
nenorpamma ABC D 3a touky C. Orpesok AF nepecekaeT OUaroHallb
BD B touke E u cropony CD B Touke G. UssecTHO, 4TO oTpesok AFE
Ha 1 nnunHee oTpeska EG, a orpesok GF pasen 3. Kakyio yacTh nmo-

manu napaenorpamma ABC D cocrasngeT miiomans TPeYyronbHUKA
AED?

(6m0-83.4) Ilnomans Tpanenuu ABC D pasna 6. Ilycts E - Touka ne-
pecedeHns MpofoKeHus GOKOBBIX CTOPOH 3TOi Tpaneuuu. Yepes Tou-
Ky F ¥ Touxy mepecedeHus HMAroHaJENl TpaleLHy INpOBeAeHA IpIMad,
KOTOpas MepecekaeT MeHbillee ocHoBaHue BC B Touke P, a Gonbiuee
ocHoBanue AD B Touxe (). Touka F nexut na orpeske EC, npuuem
|EF|:|FC| = |EP|: |EQ| = 1 : 3. HaitTu nnomans TPeyronbHUKa
EPF.

(3xon.K-79.2) B rpanenuu ABCD pnaunl ocHoBanus AD =8 u

BC = 4. Ha npononxenuu croponnl BC Bmbpana Takas Touka M,
4yTOo npaMas AM oTcekaeT OT Tpanenu# TPEYrONbHUK, IUIOMIANL KO-
Toporo B 4 pasa MeHbIlle MIOLanu Tpaneuuu. HalkTu niuny orpesxa
CM.

(xuMm-96.4) B Tpeyronnumke ABC Touka D nexmT Ha AC, npuuem
|AD| = 2 - |DC|. Touka E nexut na BC. Ilnomans TpeyroibHuKa
ABD pasHa 3, a mnomans tpeyronsiuka AED pasna 1. Ortpeaku
AE un BD nepecekaiorca B Touke (. HaliTu oTHomeHue miomaneit
Tpeyronsuukos ABO u OED.

(mcuxdax-81.2) Ha m10ck0CTH 7eXUT paBHOGERPEHELIA HPIMOYTONb-
HEI# TPeyTOJIbHMK, ¥ KOTOPOro KaTeThl MMeloT aAnuHy a. IloBopoTom
B 9TOH MJIOCKOCTM HAHHOTO TPEYTOJbHUKA BOKPYT BEPIIMHEI €ro Ips-
MOTO yriia Ha yroa 45° nosydaeTcs Apyro# paBHOGENPeHHEIH TPIMO-
yronbHBIA TpeyronnHuK. HafiTy miomals YeThIpeXyroibHUKA, ABjId-
Iolerocs ofImed 9acThbIO 3THX ABYX TPEYTOILHUKOB.
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20.

21.

22.

23.

24.

25.

26.

27.

(¢m3-97.4) IIpsmas, napannensras cropore AB Tpeyronsunxka ABC,
nepecexaeT ctopory BC B Touke M, a cropony AC - B Touke N. Ilno-
manxs TpeyroabHuka MCN B aBa pasa Gonpiue miomany Tpalenuy
ABMN. Haitu |CM|: | M B|.

(¢u3-95.6) B Tpaneuun ABCD (BC||AD) puaronanu nepecekaioTcs
B Touke M, |BC| = a,|AD| = b. HaltTr oTHOleHMe MIOMAnM Tpe-
yronsuuka ABM x mnomanu rpanenuu ABCD.

(BMuK-78.3) B paBroGenpenHoM tpeyroanauke ABC ¢ ocHoBaHMeM

AB yron B pasen arctgﬁ. OxpyxHocTs pamuyca 1, BIMCAHHAas B

yron C, xacaetcs cTopousl BC B Touke M 1 oTCeKaeT OT OCHOBAaHHUs
orpe3sok K E. Haittn nnomans Tpeyronsanka K M B, ecnn n3BecTHo,

15
yto M B = — un uro touku A, K, E, B cnenyior Ha ocHoBauun AB B
yKa3aHHOM ngpsmxe.

(ncuxdax-90.4) B tpanenun ABC D ocuoBanue AD pasuo 16, cymma
anue guaroHanen AC u BD pasua 36, a CAD = 60°. OTaomenue
nnomane TpeyronsHukoB AOD u BOC, rpe O - Touka nepecedeHns
AunaroHajieit, pasHo 4. Haitnure mromans Tpamenuu.

(reon-78.4) B tpeyronsuuke ABC Ha cTtopone AB Basta Touka K
Tak, uto |AK|: |BK|=1: 2, a na cropore BC B3sta Touka L Tax,
gro |CL|: |[BL| = 2: 1. lycts Q - Touka nepecedenus npsmuix AL u
CK . Haittn mnomwans Tpeyronsuuka ABC, ecnm naHo, 4To miaomanb
TpeyroasHuka BQC pasHa 1.

(610-82.5) Touku P u @ pacmosnoxensl Ha cTopone BC TpeyronsHuxa
ABC Tak, yro |BP| : |PQ| : [QC| = 1 : 2 : 3. Touka R nemut
ctopony AC sToro TpeyronsHuka Tax, 4ro |[AR|: |RC|=1:2. Yemy
PaBHO OTHOIUEHMEe IUIOWARH 4YeThipexyronsHuka PQST x muomanu
TpeyronbHuka ABC, ecin S u T - Touku nepecevenus npsamont BR c
npameiMa AQ u AP cooTseTcTBEHHO?

(xum-86.4) Ha cropone AB Tpeyronbuuka ABC Bssta Touka E, a Ha
cropore BC - touka D Tak, uro |AE| = 2,|CD| = 1. Hpamnie AD
u CE nepecexalorcs B Touke 0. HaitiTu niomans 9eThpexyronbHUKE
BDOE, ecnu |AB| = [BC| = 8,|AC| = 6.

(6m0-87.4) IInomans Tpanenuu ABC D pasna 30. Touka P - cepenuna
6okoBoit ctopoHsl AB. Touka R Ha 6okosoni cropone CD smibpana
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28.

29.

30.

31.

32.

33.

tax, uro 2|CD| = 3|RD)|. Ilpambie AR u PD nepecexaiorcs B TOUke
Q. Haitru niomans tpeyronsuuka APQ, ecnn |AD| = 2|BC|.

(6m0-91.4) Bricora Tpaneuun ABCD paBHa 7, a JNWMHE OCHOBAHHI
AD n BC pasunl coorBercTBeHHO 8 u 6. Uepes Touxy F, nexamyio
na cropoue CD, nposenena npsMas BE, KoTopas OeMuT AMAroHalb
AC B Touke O B otHowennu |AO|: |OC| = 3 : 2. Haitgure miowans
Tpeyronsunka OEC.

(ncuxdak-88.5) B Tpeyronsuuke ABC Ha cropoHax AB u AC pubpa-
HEI COOTBeTCTBEeHHO Touku By u Cy Tak, yro (AB;|: {AB| =1:3
n |ACy| : |AC| = 1: 2. Yepes Touku A, B; u C; nposeneHa OKpYX-
HocTh. Uepes TOuKy Bj npoBeleHA NMpsMas, Nepecekaolas OTPe3oK
AC: B Touke D, a okpyxHocTb - B Touke F. HaitTn mmomans Tpe-
yronpuuka B1CLE, ecnu |[ACy| = 4,|AD| = 1, |DE| = 2, a nnomans
Tpeyronbanka ABC pasna 12.

(reorp-93.4) B Tpeyronsuuk co croponamu AB = 4, BC = 2,

AC = 3 Bnucana okpyxHocTs. HadtTy mnomans Tpeyronbunka AMN,
rie M, N - TOYK¥ KACaHMA 3TOH OKPYMKHOCTHU CO cTopoHamu AB u AC
COOTBETCTBECHHO.

(xum-80.4) B paBroGenpennsuii Tpeyronbauk ABC ¢ ocHoBarnem AC
BIIMCAHA OKPYXXHOCTDH, KOTOPas KacaeTcd GOKOBO! CTOPOHH AB B TOY-
ke M. Yepes Touxky M nposenen nepueHnukyisp M L k cropore AC
Tpeyronbuuka ABC (rouka L - OCHOBaHKe 3TOro IepIEHIMKYIAPA).
Haittu Bennuuny yrina BC A, eciii M3BeCTHO, YTO IUIOIIALL TPEYTONb-
uuka ABC paBHa 1, a nnomans yeTnlpexyronsuuka LM BC paBua S.

(reorp-97.5) B HekoTopriit yron B BnucaHb! ABe HellepeceKaroluecs
oxpyxHocTH. OKpYyXHOCTHL 6ONIBLIIEr0 PALNYCA KACAETCH CTOPOH 3TOTO
yria B Toukax A u (', a OKpYXHOCTH MEHBLIETO PAJMYCa - B TOUYKAX
A1 u C1. (Touxku A u Cy nexat Ha pasHpIX cTopoHax yriaa B). IIps-
mag AC'; nepecekaeT OKPYXHOCTH Gomblero u MeHbIIEro pamuyCoB B
Toukax F u F, coorBercrBenno. HaiiTu oTHOomeHMe Iuomiafell Tpe-
yronsuukoB ABCy u A1 BCy, ecnn |A1B| = 2,|EF| =1, a nnuna AF
paBHa cpenHeMy apudmMeruyeckomy anud BCy u EF.

(mcuxdak-97.5) IBe 0KPYyKHOCTH KacaloTcd APYr APYTra BHELIHAM 06-
pasom B touke A. Yepes Touxky B Ha ux obumeit kacaTtensHoit AB
NpOBefieHk ! ABe IPAMBble, OHA U3 KOTOPHIX NlePeCeKaeT NEPBYIO OKPY K-
HocTb B'Toykax N u M, a npyras BTOPYI0 OKPYXHOCTb B Toukax P u



Inaanmerpus  §6. Ilnomany. 39

34.

35.

36.

37.

38.

39.

Q. MasectHo, uto |AB| = 6,|BM| = 9,|BP| = 5. HaiiTu orHowexHue
mwiomane’t TpeyroabHukoB M NO u PQO, roe O - TouKa nepecedeHus
npameix MP u NQ.

(M/M-96.3) Yepes pepmunnt A u B Tpeyronsnuka ABC npobenena
OKPYXHOCTb, Iepecekaomas cTopoHsl BC u AC B Toukax D u F
cooTBeTcTBeRHO. [Inomans Tpeyronsiuka CDE B 7 pa3 MeHblIle IIIO-
manu yeThipexyronouuka ABDE. Haitu DE u paguyc oKpyXHOCTH,
eciu |AB| = 4, LC = 45°.

(ax0H-96.5) B rTpeyronbuuke ABC co cropomoit |AC| = 8 nposege-
Ha Guccektpuca BL. U3pecTHo, uTo mnomanu Tpeyronsuuxkos ABL u
BLC ornocarcs xak 3:1. Haitru 6uccektpucy BL, npu xoTopoit Beico-
Ta, OnylieHHas 13 Bepiunnl B na ocHoBanme AC, GyneT HaubGonbiIei.

(6m0-85.4) Ha orpesxe AB nexat touku C u D, npuueMm Touka C—
mexy Toukamu A u D. Touka M s3gTa Tak, YTO NepHeHIUKYJIAPHEI
npameie AM u M D, a Takxe nepneHaukynsapael npsameie CM u M B.
HaiiTu nnomans Tpeyronsauka C'M D, ecnu H3BeCTHO, YTO

CMD = a, Samp = 51, Scmp = Ss.

(M/M-87.3) Pannyc Bnucannon B Tpeyronsuux ABC oxpyxHocTH pa-
BeH 4, npuuem |AC| = |BC|. Ha npamoir AB B3ata Touka D, yna-
nenHas ot npamuix AC n BC ua paccrosaus 11 n 3 cooTBeTCTBEHHO.

Hairru cos DBC.

(reon-77.4) B oxpyxHocTs ¢ nenTpom O Brucal TpeyronsHnk ABC
(B/A\C > %) ITpononxenne 6uccexkTpuchl AF yrana A aToro Tpeyroins-

HUKa IepeceKaeT OKPYXHOCTh B Touke L, a pamuyc AO mepecekaer
croporny BC B Touke E. IIycts AH - Bricora Tpeyronsuuka ABC.
Haittu oTHomenue miomagu TpeyroiabHuka OAL x nmomann qubx-

pexyronsuuka OEFL, ecnu m3BecTHo, uto AL = 4/2, AH = /2
u AEH = g

(¢mnonor-79.1) Ianw aBe Hemepecexalommecs OKpyxHocTH. K Hum
npoBeneHK ABe oblnue xacaTellbHbIe, KOTOPhIe NIepeceKaloTCs B TOUKE
A oTpesKa, COEMUHAIOWIET0 UEHTPH! OKPYXHocTek. Panuyc meHbmien
oxpyxHocTH paBen R. PaccTognne oT Toukn A [0 UeBTpa OKPYKHOC-
Tu 6onbmero panuyca pasuo 6 R. Touka A neauT gnuny oTpeska Kaca-
TeJILHOH, 3aKIIOYEHHOr0 MEXAY TOYKaMM KacaHusd, B OTHoueHuM 1:3.
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Hairy nnomasns GUCyphl, OrPAHMYEHAOR OTPE3KaMH KACaTeNbHLIX U
60NBIIMME OYTaMH OKPYXKHOCTeH, COEQUHLIOIIAMM TOYKH KACAHKA.

40. (nous-92.4) e oxpyxksocTu ¢ uenrpamu 0; r O3, NexamuMu Ha
cropone M N tpeyronvauka M N P, xacalorcs ADYyr Apyra u Iepece-
Kaior cropoust MP n PN B Toukax M, D n N,C cooTBeTCTBeHHO,
npudeM [M Oy = |01D] = 3,|NO;| = |CO;| = 6. Haitta niomans
TpeyronbHuka M N P, ecniu U3BECTHO, YTO OTHOLIEHUE NIOMWAHAH TPe-

yronbauka M CO, x mnomann tpeyronsHuka O3 DN pasHo -v3 u

5
|PN|=|MP|- V2 - 3.

§7. Tpanenwu.

B 3ToM nmaparpade cofpaHbl 33Ra4d, B KOTOPHIX Yy4acCTBYeT TPaNelus.
IInst yCHemHOro pemieHds 3THX 3aJa¥ HeoGXONMMO NOMHHUTE BCe (HOPMYIIHI
U TeopeMbl, KOTOPhLIE B M3YYWI¥ B MPONOUILIX naparpadax.

IIpuBeneM HeKOTOpBie GAKTH!, KACAIOMINECK TOJILKO TPANEenui
(cm. puc. 1).

o ITiowads mpaneyuu ABCD c ocuopanusmu AD u BC u BricoTOl h

paBHa
_AD+ BC )

h.
2

S
e Tpaneuus HaszeiBaeTca pasHobedpernot, ecru ee GOKOBhIE CTOPOHEI
PaBHBI.

o Ecnu AC = BD, to Tpaneuns ABCD - paBuobenpennas.

o 0K040 MPANIEYUL MONCHO OTIUCAGMb OKPYKHOCTH TOr' A U TOIBKO TOT-
Aa, Koraa oOHa ABJIFeTCE paBHOOepeHHOM.

o B mpaneyuio MONCHO 6nucamb OKPYXHOCTb TOFJKa ¥ TOJBLKO TOTAA,
KOTJla CyMMa AJIMH OCHOBAHMU TpAaNenun PaBHIETCE CYyMMe JUIHH ee
60OKOBBIX CTOPOH.

o JluaroHanu Tpamenuu ACNST €e Ha YeThIpe TPEYrolbLHMKA, XBa U3 KO-
Toprix nonobusl (AAOD ~ ABOC), a nBa APyrux UMEIOT ORMHAKO-
Byio mnomans (Saos = Scop)- :



IInauumerpns §7. Tpaneunn. 41

A D
Puc. 1.
1. (6mo-77.2) B BrinyknoM uernipexyronbunke MNLQ yrnu npu sep-
muHax N u L - npsaMute, a BeauumrHa yria npu BepuiuHe M paBHa

2
arctg—. Haittu nnuny nuronanu N}, ecnu M3BeCTHO, YTO JJINHA CTO-
p

ponnt L) BaBoe MeHbIe AAMMHH cTOPOHH M N # Ha 2 6onblue ANMUHEL
croponsl LN.

2. (9xon-80.3) Ha nmockocTu DaHB! ABe OKPYXHOCTH panuycos 12 u 7 ¢
nenTpami B Toukax O; u 07, Kacaloniuecs HeKOTOPO NPIMOKR B TOY-
Kax M; u M, n nexamue 110 ORHY CTOPOHY OT 3Toi npsamoit. MasecTHo,
uro |[MyMa] : |010;] = 2v/5 : 5. BeruncanTs nnuay otpeska My M.

3. (¢mmonor-83.4) B tpanenun ABCD ocroBahme AD 6Gonbue ocHoBa-

2 — —
mus BC. MasectHo, utro AD = CD =4-,BAD = 90°, BCD = 150°.

Ha ocuoBannu AD noctpoeH TpeyroibHuk AFE D Tak, 4to Touku B u

E nexaT no onHy cTopory oT npsmoit AD, npuuyem AE = DE. Inn-

Ha BBICOTHI 3TOI'0 TPEYrOJIbHUKA, IPOBENEHHON U3 Bepiunnul F, paBHa
2 . .

1-. Haire nnomans obmeit wactu rpaneunu ABC D u TpeyronbHuka

AED.

4. (BMuK-85.2) B Tpanenuu PQRS pnuna ocmoBanus @R pasua 10,

nnuHa AuaroHanu QS pasHa 19, a QSP = 30°. Beiyucnurs, 4To 6075-
mle: AMHA OCHoBaHMs QR wiu nnmua croponn RS.

5. (M/M-93.3) B Tpanenun ¢ ocHoBaHMAMY 3 ¥ 4 QMATOHANIb UMEET JIIUHY
6 u sBngeTCA 6GUCCEKTPHUCON OOHOrO M3 YIJIoB. MoXeT 1i 3Ta Tpamenus
66ITH paBHOGOKOM?

6. (¢u3-95.8) Tpanemus ABCD (BC||AD) pnucasa B okpyxHocTh. W3-
BecTHO, uTo0 [BC| = a,|AD| = b,CAD = «. HakTu pamuyc oKpyx-
HOCTH.
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10.

11.

12.

13.

14.

. (¢u3-96.4) B Tpanennu ABCD (BC||AD) |AB| = ¢ u paccrosuue

oT cepenuHbl orpe3ka C'D no npamoir AB pasuo d. Hairn nnomans
Tpaneuuu.

. (m/m-95.4) Ha 6oxosoit cropore AB tpaneunu ABCD Basta Taxas

Touka M, uro |AM|: |BM| = 2 : 3. Ha IPOTHBONONOXHOM! CTOPOHE
CD B3sra Takas Touka N, uTo orTpesok M N pmenuT Tpameuuio Ha
YacTH, OfHA M3 KOTOPRIX II0 NOMaf¥ BTpoe Gonbie apyroi. Haidtu
orromenne |CN|: |DN|, ecnn |BC|: |[AD| =1:2.

. (mouB-93.4) Yepes Touky mepecedeHus OuaroHaJiedl TPAIEIUHM IPOBee-

Ha OpsMas, NapajuleJibHas OCHOBAHMIO U Nepecekalomias GOKOBBIE CTO-
poHsl B Toukax E u F,|EF| = 2. Hafity ocHOBaHMS Tpaleluy, ecliy
HMX OTHOINEHHE PABHO 4.

(rmou-91.4) B Tpaneunu ABC D nnuua ocuoBanus AD pasua 4, miuna
ocHoBanus BC pasra 3, nnunsn cropod AB u CD paBuu. Touxu M n
N nexat Ha nuaroHaiu BD, npudeM Touka M pacnosoxeHa Mexay
Toukamu B u N, a orpesku AM n CN nepneHauKynIApHbI XUATOHATH
BD. Hainure gnuny orpeska CN, ecnu |BM|: |DN|=2:3.

(¢pmmonor-86.4) B tpanemun ABCD cropona AB napasiensHa ¢To-
poe CD. Huaromann Tpameuus nepecexaioTcs B Touke (), mpuyeM
Tpeyronsank BOC aBnsercs passocroponnum. HaiTn nnuny ctopo-
e CB, ecnu |AB| = 5,|{CD| = 3.

(reorp-98.3) Ilnomwans Tpaneuun ABCD c ocaopaunsamu AD u BC
(AD > BC) pasna 48, a nnomans Tpeyronsuuxa AOB, rae O - Toy-
Ka NepeceyeHMs AuaroHane# rpameuwd, paBHa 9. HaiiTu oryowmenne
ocHoBanuil Tpanenun AD : BC.

(mous-79.4) B Tpaneuun ABCD otpesku AB n DC sasasioTcs oc-
HoBammaMu. Ilmaronann Tpamenun nepecekalorca B Touke E. Hairn
mwromans TpeyronsHuka BCE, ecnn AB = 30, DC = 24, AD = 3,

DAB=%.

(6m0-94.4) B Tpanennn ABCD panbi aiusnl ocHoBaHu# AD = 4,
BC = 1 n yrnet A u D npu ocHOBaHMM, PaBHEIE COOTBETCTBEHHO
arctg2 u arctgd. HaliTu pafgnyc OKpYXHOCTH, BIMCAHHOM B TPEYToOilb-
uuxk CBE, rae E - Touxka HepeceyeHus AMaroHayiell Tpaneluy.
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15.

16.

17.

18.

19.

20.

21.

22.

(¢u3-97.8) B tpaneuun ABCD (BC||AD), ABC = 90°. Ilpamas,
nepneHAMKynspHas cropoHe CD, nepecexaer cropony AB B Touke
M, a cropory CD - B Touke N. HsBectno, uro |MC|=aqa,|BN|=b,a
paccrosune or Touku D no npamoit M C pasHo c. HairTu paccrosuue
oT Touku A mo npsmoit BN.

(m/M-94.4) B Tpaneuun ABCD c ocrosammsmu AD u BC pumaroHa-
nu nepecekailoTca B Todke E. Oxomo Tpeyronnuuka ECB onucana
OKPYXHOCTbD, & KACATENbHAA K 9TO! OKPYXHOCTH, IPOBEAeHHA B TOY-
ke E, nepecekaet npamyo AD B Touke F TakuMm obpaioM, uTo TOY-
ku A, D, F nexaT nocnenoBaTeabHO Ha 3Toi mpsimoi. MasecTHo, 4TO
|AF| = a,|AD} = b. HafiTy nnuny orpeska EF.

(610-79.3) Oxono oxpyxHocTH paguyca R omucana Tpanenus. Xopna
COeQUHAIOMAE TOUYKN KACAHMA OKPYXKHOCTH C OGOKOBHIMHM CTOPOHAMU
TpaneuuH, NapaiielbHa OCHOBaAaHMAM Tpamneiun. JIuHA 3TOR XOpAK!
pasHa b. HaitTu nnomans Tpanenu.

(BMuK-84.3) B Tpaneuun ABCE nnuna ocuosanus AFE papna 16, a
nnuHa 6okoBoit croponsr CE paBHa 8+/3. OKpyXHOCTS, npoxopsias
yepes Touku A, B, C, nepecexaer npamyio AF B Touxe H. Benmuuna
yrita AH B pasua 60°. HaliTu mqnuny orpeska BH.

(M/m-89.3) Cropornt KN u LM rpaneuuw K LM N napannensHel,
npuyeMm |[KN| =3, a yron M pasen 120°. [Ipamuie LM v M N spns-
IOTCS KaCATEIBbHBIME K OKPYXHOCTH, OMUCAHHOHR OKOJIO TPEYyTrONbLHUKA
K LN. Haitru nnomans Tpeyronbuuka K LN.

(reon-92.5) B okpyxHocTh ¢ ueHTpoM O snucana Tpanenus ABCD,
B KoTopoit AB || DC, |AB| =5, |DC|=1, ABC = 60°. Touka K
nexuT Ha oTpeske AB, npuuem |AK| = 2. lIpamas CK nepecekaer

OKPYXHOCTb B Touke F, ornmanoit ot C. HaidTn nmnomans Tpeyroib-
Huka OFC.

(M/m-81.4) Tpanenus ABCD ¢ ocroBanmamu BC u AD pnucana B
okpyxHocTs. Ha nyre CD BasTa Touka E u coenunena co Bcemu Bep-
muHaMy Tpamennu. H3secTHO, 9TO CED = 120°, ABE - BAE = 4.
HaiiTn oTHOWMeHne mepnMeTpa Tpeyronvhuka ABE x pammycy snm-
CaHHOH B HEro OKPYIXXHOCTH.

(MCAA-91.2) B paBroGenpennyio Tpanenuio ¢ 60K0Bo# CTOPOHO, paB-
HO# 9, BIIMCaHa OKPYXHOCTE panuyca 4. Haitnure nnomans Tpanenun.
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23.

24.

25.

26.

27.

28.

29,

30.

31,

(¢u3-77.4) Hana Tpaneuus, B XOTOPYIO BIHUCAHA OKPYXHOCTH M OKOJIO
KOTOPOH ONHUCAHA OKPYXHOCTh. OTHOIIEHNE BRICOTH Tpanenuy K pa-
OUYCYy ONMCAHHOM OKPYXKHOCTH paBHO \/2/3. HallTu yras Tpanenus.

(¢unonor-80.4) B rpanenuio ABC D c ocnoBannamu BC u AD pnuca-
Ha OKPYXHOCTb ¢ OeHTpoM O. HafiTn nnomans Tpaneuny, eClny yron
DAB npswmoii, |OC| =2 u |OD| = 4.

(M/M-77.2) Onusbt 60KOBLIX CTOPOH Tpamenuu paBHb 3 1 5. M3BecTHO,
YTO B TPAIENAI0 MOXHO BOMCATH OKPYXHOCThb. CpefiHAL IMHUS Tpa-
HENUK OelHT €€ Ha IBe YacTH, OTHOIIEHNE IIIOMALER KOTOPLIX PABHO

TR HaiTn nnuHsl 0OCHOBaHMH Tpanenun.

(reon.OI'-88.3) B Tpanenmro smmcaHa oxpyxHocTb. Touka Kacaunus
HEeTUT ORHY 3 GOKOBRIX CTOPOH Ha OTpe3kn Limuoi 12 u 3, MeHbIDee
ocHoBauue pasHo 9. HafiTu miomans Tpanemnu.

(xum-78.4) B tpanenun ABC D c ocroBauusmu AD u BC nnuna 6o-
KoBOit cropoHnl AB pamuna 2. Buccektpuca yrna BAD mnepecexaer
npamyio BC B Touke E. B Tpeyronnunk ABE BnucaHa OKPYXHOCTb,
Kacamomascs cTopousl AB B Touke M u cropoust BE B Touke H.
|[MH|=1. Haittu Bentuuuny yrna BAD.

(dunonor-88.4) OxpyxHocTh, NpoXoRsmas Yepes Bepmuny D u kaca-
romascs cropod AB u BC papuoGenpennoir Tpaneuuun ABC D, nepe-
cexaeT ctopoHbl AD u DC coorBercTBenso B Toukax M u N. Us-
BeCTHO, uro |AM|: |MD|=1:3,|CN|: |[ND|=4:3. HaitTu gnuny
ocuosauus BC, ecnu |AB| = 7,|AD| = 6.

(¢unonor-91.5) B rpanenun ABCD 6okoBas ctopoHa AB neprennu-
KynspHa ocHoBaHuio BC. OxpyxHocTs npoxonuT depes Touku C u D
¥ xacaerca npamoit AB B Touke E. Hasigure paccTosane oT Touxkn F
no npamon CD, ecim |AD| = 4, |BC| = 3.

(sx0n-95.3) B Tpanenuu K LM N usBecTHs! 60KoBEle cTOpoHN! |K L| =
36, |MN| = 34, Bepxuee ocHoBanue |LM| = 10 u cos KLM = 1

5 .
HaiTu nuaronans LN.

(xum-95.4) IOmaronanu paBHOGENPEHHON TpalelUH NepPIeHANKYIAP-
Hul. HajiTe nnomans Tpanenmn, ecliu ee CpegHAS JIMHUA paBHa 5.
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32.

(mM/M-80.3) B Tpanenuu nnmHa cpenEeit NTMHUM paBHa 4, YIIB NpH
OOHOM M3 OCHoBaHUM uMeloT Benmumenl 40° n 50°. HajTu nqaunm oc-
HOBaHM{ TpAallelU}, eClIH MJIKHA OTPe3Ka, COEOHHSIOIEr0o CepeMuHbl
3TNX OCHOBaHMit, paBHa 1.

§8. HapannenorpaMmer.

B »toM naparpade cobpannl 3amaux Ha mapasutenorpammel. IIpusenem
HEKOTOpBIe (GakThl, KacaloliMecs DapaienorpaMmos (cM. puc. 1).

Buinyxnsid 4eTHIPEXYTONLHUK H64E€TNCH NAPGAIEAOZPAMMOM TOTHA
M TOIBKO TOrIa, KOTJa ero JUATOHAJIM B TOUKe IepeceueHNs OeNITCS
TIONOJIAM.

Haowady napaasesozpamsa ABC D pasHa
S:AB-BC-sinA/B\C:AD-h:%-AC-BD-sina.
rnie h - BrICOTa mapannellorpaMMa, IpoBefileHHas K cTropone AD, a -

yroJ Mexny LGHaroHaJIAMH [lapaJulieJior paMMma.

Ecnu ABCD - napannenorpaMM, TO CyMMa KBaApPaTOB IMAaroHaJsel
paBHa CyMMe KBaJApPaTOB BCeX ero CTOPOH, T.e.

AC? + BD? = 2(AB? + AD?).
OK!OAO NapaAREAOZPAMME MONCHO ONtUCaAMd OKPYXHOCTD TOTAA B TOJIb-
KO Torja, Korjja oH ABJIA€TCA NIPAMOYTOJIBHHKOM.

B NAPAAAECAOSPAMM MONCHO 6NUCAMD OKPYXHOCTh TOrHa M TOJIBKO
TOorga, Korga OH sBJiseTcs pOMGOM.

Oxouo p0M6ﬂ MONCHO Onucamdb OKPYXHOCTH Torha K TOJIBKO TOr'HAa,
KOr'ja OH ABJIAETCA KBagpaTOM.

B NPAMOY20AbHUK MOICHO 6NNUCAMb OKPYXHOCTb TOrAa U TOILBKO TOI-
HAa, KOrla OH ABJAETCH KBaAPaTOM.
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. (reon-87.1) HajTu miomaRb paBHOCTOPOHHETO TPEYTrOJNbHUKA, CTOPO-

Ha KOTOpOro paBHa cTOpoHe poMba ¢ nuaroHanmsmu 10 m 12,

. (xuM-93.4) B xBagpaT nnomaneio 18 Buucan NpAMOyToJbHAK TaK, ITO

Ha KaXMOOH CTOpOHe KBAApaTa JIeXHUT OfHA BePIINHa NPAMOYTOIbHHU-
kKa. CTOPOHH! NPAMOYTONbHENKE OTHOCATCH, Kak 1:2. HaiTu nnomans

- IIpAMOYTOJILHHKA.

. (3x0n-78.2) B nnockocTy HaH KBaApaT C NMOCIENOBATENIHO PAacIOo-

xennuiMu Bepmuuamu A, B, C, D n Touka Q. U3BecrHo, uto OB =
OD = 13, OC = 5v/2 n uTo mnomans kBagparTa Gomsure 225. Hairn
ONMHY CTOPOHBI KBAApPATa M BHIACHHTH, IJie PacnoyioxeHa Touka O—
BHe WJIH BHYTDH KBaAPaTa.

. (du3-88.4) B mapanmesorpamme ABC D 6uccextpuca yriaa BAD me-

|DM|
|MC]|

= 2. N3BecTHO,

pecexaeT ctopory C'D B Touke M, Takoi, 4TO

gyro CAM = . Haiitu BAD.

. (3x0n.K-78.2) B npsmoyronsauke ABCD cropora AB BTpOe DHH-

Hee cToposs! BC. BHyTpy npaMoyronbHUKa JIeXHT Touka N, npuyeM
|[AN| = v2,|BN| = 4v/2,|DN| = 2. Haiitu xocunyc yrna BAN u
naomans npsmoyronsauka ABCD.

. (¢unonor-92.3) B pombe ABC D yron npn sepimuHe A paBen g Touka

N npenut cropory AB B otHowennu |AN|: |[NB| = 2 : 1. Onperenuts
tgDNC.

. {reorp-84.2) B pombe ABCD, nmuna cTOPOHBI KOTOpOro paBHa 6, a

e m
BAD = —, na cropore BC B3sTa Touxa F, Ha paccTOSHHMHU, PABHOM

2 ot Touku C. HaiiTu paccrosHue ot Touka E no uentrpa pomba.

. (3xon.K-79.2) Ilnomane npamoyronsuuka ABC D pasHa 48, a nnuna

nuaronanu pasHa 10. Ha miockocTn, B X0TOpO# pacrosoxeH IPIMO-
yronnumk, Bubpana Touka O Tak, uto |[OB| = |OD| = 13. Hairu
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10.

11.

12.

13.

14.

15.

16.

paccrosHue oT Toukd O no Hamboslee ynasleHHOM OT Hee BepPIUUHBI
IpAMOYTOJILHAKA.

(¢unonor-82.4) B napannenorpamme ABCD |AB| = |BD| = 1. Oau-
Hbl QUaroHalled OTHOCATCA Kak 1 : \/§ Haitu nnomans Toi 4acTH
Kpyra, ONMMCAHHOTO OKOJNO Tpeyronnuuka BDC, xoropas He npuHan-
JIEXUT KPYTY, OIUCAHHOMY OKOJI0 Tpeyronbuuka ADC.

(sx0H-77.4) B BhinyxsioM deTnipexyronbuuke ABCD toukn E, F, H, G
SBJIAIOTCA COOTBETCTBEHHO cepenuHamu orpeskos AB, BC,CD, AD;
O~ Touka nepeceyenus orpeskoB EH u FG. U3BecTHO, 9TO

EH =a,FG = b, FOH = *. Haittu ANUHLI JUaroHaJled YeThIpex-

yronsuuka ABCD.

(m/m-88.3) B mapannenorpamme PQRS 6uccextpuca yriia npu Bep-
mune P, pasnoro 80°, mepecekaer cropoHy RS B rTouke L. Haiitm
pPaduyC OKPYXHOCTH, Kacaiomeiics orpeska PQ u nyueit QR n PL,
ecnu u3BeCTHO, uTo |PQ| = 7.

(M/M-82.2) Brinyksniit yeTnipexyronsauk ABC D onucaH BOKPYT OK-
pyXHocTH ¢ neHTpoM B Touke O, npu atom AO = OC = 1,BO =
OD = 2. Haitu nepuMerp deTnipexyronsuuxa ABCD.

(pm3-79.5) B pom6 ABCD, y xoroporo |AB| =1xn BAD = a, Biucana
OKpYXHOCTb. KacaTenbHas k 3TOf OKDYXHOCTH NepeceKaeT CTOPOHY
AB B Touke M, a ctopory AD - B Touke N. Uasectro, uto |[M N| = 2a.
Ha#tu anunwt orpeskoB MB u ND.

(6n0-80.4) IlepumeTrp napamnenorpamma ABC D paper 26. Bennuuna
yraa ABC pasra 120°. Pagnyc OKpyXHOCTH, BIUCAHHOH B TPEYIroib-
uuk BCD, pasen /3. HaitTy [UIMHBL CTOPOH NIApaJlIeNlorPaMMa, eClTi
M3BECTHO, YTO ANUHA CTOPoHK AD Gonbiue QnMHEI CTOPOHBI AB.

(xuM-92.3) B napannenorpamme ABCD yron BCD pasen 150°, a
ocHoBauMe AD pasno 8. HaiiTn pamuyc OKpyXHOCTH, KacaloLiedcs
apsmoit C D u Opoxonsmed yepes Bepmuny A, a Takxe nepecexaomen
ocuosanue AD na pacctosuum 2 ot Touku D.

(3x0u-91.3) Oxpyxmocts, auamerp KoTopoit pasen /10, mpoxomur
yepes cocelHMe BepuruHnl A u B upamoyronsHuka ABCD. Ilnuna
KacaTeJIbHOM, NpoBeNeHHOR M3 Touykun C K OKPYXHOCTH, paBHa 3, a
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17.

18.

19.

20.

|AB| = 1. HaiiguTe Bce BO3MOXHbIE 3HAYEHUA, KOTOPhIE MOXET IIDH-
HUMATh ANMHA cTopoHu! BC.

(xon-86.4) B npamoyronsuuke ABCD, B koTopoM |AB| =6, a

|AD| =3 (1 + 4), PACIONIOXeHH fiBe OKPYXHOCTH. OKDYyXHOCTE pa-
nuyca 2 ¢ nearpoM B Touke K kacaercs cropoH AB u AD. Oxpyx-
HOCTb panuyca 1 ¢ nenTpoMm B Touke L KacaeTcs cropoun CD u nep-
Bo# oxpyxuoctu. Haittu mmomans tpeyronsuuka CLM, ecnu M -
OCHOBaHMe [eplIeHANKYIAPA, ONYLIIEHHOr0 U3 BePIIMHLl B Ha npaMyio,
npoxonsuyko vepes touku K u L.

(reon-97.6) B pomb, onra u3 amaronanei xoroporo pasHa 10, Bnucan
Kpyr paguyca 3. BeiuvcanTs miomans YacTd pomba, pacronoXeHHoN
BHe kpyra. ByzmeT nu sra miomans Gonsme 9?7 (OTBeT 060CHOBATE).

(mous-96.4) B napamsenorpamme ABCD rtouku F u F nexat coor-
BETCTBEeHHO Ha cTopoHax AB u BC, M - Touka nepecedeHus NMPAMBIX
AF u DE, npuuem |AE| = 2|BE|, |BF| = 3|CF|. Haitoute 4ucnesn-
Hoe 3HaucHMe oTHomeHus |AM|: |MPF|.

(UCAA-97.6) B mpsamoyronbuuke ABC D ua ctoponax AB u AD Bl
6paHul cooTBeTCTBEHHO TOYKM F u F tax, uwro AE: EB=3:1,

AF : FD = 1: 2. Haiirn oraowenne FO : OD, rpe O - Touka nepe-
ceyenus orpeskoB DE u CF.

§9. O6iuue YyeTHIPEXYTOJIBHHUKM U MHOTOYI'OJILHHKM.

OToT naparpad SBIIseTCS IIOCHeAHUM B pasflelie NnaHUMeTDUA. B HeM
cobpaHsl 3a1a4M Ha oblIMe YeTHIPEXYTONbHAKM M MHoroyronbuuky. K nan-
HOMY MOMEHTY BEI JOJMXHBEI XODOIIO 3HaTh ¥ yMETh MOJIB30BATLCS BCEMU
TeopeMaMu ¥ GopMynaMu naaHaMeTpun. [IpuBeneM HeckoJIbKO $aKkTOB, Ka-
CalINXCs oBLMX YeTHIPEXyTroNbHUKOB (cM. puc. 1).

o Iliowads npoussoavnozo swinyxaoczo B

uemblperyzoabruxa paBHa

S:l-dl-dg-sina,

rae di u dy - IMArOHAIHN
YeTHIPEXYTOJILHUKA, & ( - YTOJ MEeXAY HUMHU.
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e B suinyxaniil yembvipezyeoavrux ABCD

MOJCHO BTUCATMb OKPYXHOCThL TOrJa ¥ TONLKO Torna, xorma AB +
CD = BC + AD.

e (0K040 6HINYKAC20 UEMBIPETYZOADHUKG MOHCHO ONUCGML OKPYKHOCTD

TOTZla ¥ TOJIBKO TOTM3, KO3 CyMMa KaKuX-HHGYAb ABYX €ro INpoTH-
BOTIOJIOXHEIX YI70B pasHa 180°.

¢ CyMMa BHYTPEHHHUX YIJIOB BHIYKJIOrO N-YTOJbHUKA PasHa m(n — 2).

Teopema 3. UeThpexyronbHuK, BEPIIAHLl XOTOPOLO SBASIOTCS CEpenu-
HAMM CTOPOH OPOM3BOJILHOTO BBIMYKJIOTO 9eThIPEXYroJIbHMKA, eCTh Hapall-
nenorpamm (PQRS Ha puc. 1).

HokaxuTe 3Ty TE€OpeMY CAMOCTOATENBHO.

1.

(ncmxdak-77.4) B okpyxHOCTb panuyca 17 BoucaH JeThHIPeXyToIbHAK,
[MATOHANIY KOTOPOro B3aNMHO NEePIEeHAUKYISPHEI M HAXORATCA Ha pac-
croaunk 8 u 9 oT ueHrpa okpyxuHocTH. HatTH MIMHEI CTOPOH YeTHI-
pPeXyroJbHHKA.

(BMuK-98(1).4) B ueTsipexyronbuuk ABC D MOXHO BIHCATH OKDY -
"HocTh. IIycts K — Touka mepecedeHus ero auarosanei. MasectHo, yro
AB > BC > KC, BK = 4+ /2, a nepumeTp ¥ miomans Tpeyroib-
uuka BK C pasum coorBercTBeHHo 14 1 7. Hasitu DC.

(3x0n-85.6) B Buinyxnom uerwipexyronvuuxe ABC D Touka E - Touxa
nepecedenus Auaronanedf. MssecTHO, 4TO IWIOMALb KaXZOro U3 Tpe-
yronsuukoB ABE u DCE papHa 1, nioumaab BCero YeTHIPEXYTrolbHM-
Ka He npesocxonut 4, |[AD| = 3. Haiitu mnuny croponn BC.

(xuM-77.4) B BHIIYXJI0M YeThIPEXYTOJbHAKE NJIMHBI AUATOHAJIEH paB-
Hul 1 1 2. HajiTn mnomans 4eTHIpeXyronbHUKa, 3Hag, 9TO HAIMHEL OT-
Pe3KOB, COeRMHSAIOIMX CEPENUHEI €r0 NPOTUBONOJIOXHEIX CTOPOH, PaB-
HBHI.

(6u0-93.5) B BrInyksioM 4eThipexyronbiuke ABCD oTpesok, coen-
HSIOIIME CePeNUHLI QUATOHAJIEH, paBeH OTPe3Ky, COEAUHSIOMEMY cepe-
nuesl cTopor AD u BC. Haittu yrosn, o6pa3oBaHHBI NPOROIKEHHEM
cropoH AB n CD.

(notlB-95.6) B Brinyxnom wernipexyronsiuke ABC D oTpeskn, coenu-
HAIOLINE CEPENMHEI MPOTHBONOIOXHLIX CTOPOH, IEPECEeKalOTCs MO yT-
som 60°, a UX AIUHEL oTHOcsATCH Kak 1:3. YeMy paBHa MeHblnas aua-
roHasls deThpexyroneHuka ABCD, ecnu Gonbmad paBua v/39 ?
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7.

10.

11.

12.

13.

(xnm-89.4) Tapannenorpammet ABC D u A’ BC D' umeioT ofiuyio cTo-
pory BC u pacnosioxeHnl CHMMETPHYHO OTHOCHTENbHO npsamon BC
(rouka A’ cummerpuuna Touke A, Touka D' cummeTpuuna Touxe D).
HOunaronans BD nepsoro mapannenorpamma # cropona BA’ sroporo
napajlileJIorpaMMa JIeXaT Ha ORHOR IPAMOoi. YTOJ MeXAY OUAroHasIs-
mu AC u A'C nByx napannenorpammos paser 45°. Ilmomans nsTu-
yronsuuka ADCD’ A’ papua 15v/2. HaliTu AIMHEL CTOpOH Tapailie-
norpamma ABCD.

. (mcuxdak-83.3) B Tpeyronvuukax ABC u A’B'C’ : AB = A'P,

AC = A'C', BAC = 60°, B' A'C’ = 120°. U3secTHo, uTo B'C’ : BC =
/1 (rne n— nenoe uncno). Hajirn orHomenre nnunnt AB x fnune AC.
ITpn kKakux 3HAYEHMAX 7 337243 UMEET XOTd Ohl OfHO pelleHne.

. (3x0n-94.6) B srInyknom uernipexyronsEnke ABCD orpesox CM,

coemnusiowuit BepunHy C ¢ Toukoll M, pacnosioxeHHO# Ha CTODOHe
AD, nepecekaer auaronans BD B Touke K. W3secTHo, uTo

CK:KM=2:1,CD: DK =5:3, ABD + ACD = 180°. Haittn
oTHollenne cTopoHbl AB x auaronanu AC.

(3xoH-84.5) B BninyksioMm ueTnipexyroisuuke ABC D sepumnust A n C
nporusononoxunl, |[BC| = 4, ADC = g,B/f-l\D = 72_r Haitu gnuny
cl'roponu CD, ecinu nnomiafb 4eTHIPEXYTOILHKKA PaBHA
5(I4B[-|CD[+|BC] - |AD|).

(ncuxdpak-87.5) B Brimyknom uweThipexyronbHuke ABCD nmnarosainn
nepecekaiorca B Touxe (. [Inomanu Tpeyronsuukos BOC,COD, AOD
paBHH cooTBercTBeHHO 20, 40, 60. Haittu yron BAQ, ecim u3BecTHO,
uro |AB| = 15, |AQ| = 8, a yron BOA 6onbme 31°.

(m/M-92.2) Inaroranu yeTwipexyronbauka PQRS, BuucarHOro B 0K-
PYXHOCTB, Nepecekalorcs B Touke D. Ha npamoit PR B3sTa Touxa A,

npuyeM SAD = 50°, fQ\S = 70°, R/Q\S = 60°. T'me pacmosoxeHa TOY-
Ka A: ya nuaromamy PR unu Ha eé nponomxenun? OTeeT 060CHOBATD.,

(¢punonor-78.5) Natuyronseux ABCDE BuucaH B OKpPYXHOCTb €XU-
HU9HOTO panmyca. M3sectno, uro |AB| = V2, ABE = 3 EBD =%
u |BC| = |CD|. Yemy paBna niewmans naTUYTroNbHAKA?
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14.

15.

16.

17.

18.

19.

20.

(neuxdak-92.3) Toukn K, L, M, N, P pacnosoxeHs! NOCIEN0BATEILHO
Ha OKpYXKHOCTH paanyca 2+/2. HaiTu mnomans Tpeyronsanka K LM,
ectu LM||KN, KM||NP, MN|LP, LOM = 45°, rze O - Touxa
nepeceuenus xopa LN u MP.

(BMuK-79.3) B oxpyxHocTh BnncaH uernipexyronsiux ABC D, nua-
FOHAJIM KOTOPOTO B3AMMHO NEPIEHIUKYIIAPHLI ¥ IEPECEKaTCsS B TOUKE
E. Ilpamas, npoxopsmas 4epe3 Touky F u nepnenpukynipHas x AB,
nepecexaet cropony C'D B Touke M. Iokasats, yro EM - Menuana
TpeyronbHuxa CED, u HaitTn ee nnuny, ecm |AD] = 8,|AB| =4 n

CDB = a.

(mous-94.5) B ueTnipexyronsauxke ABC D nuarosann neprnesanKymnsap-
HEI ¥ HepecekaloTcs B Touke P. OTpesok, coenunsiomui Bepmuny C
¢ Toukon M, sBnsiomeitcs cepenuHon orpeska AD, paBen %. Paccro-
sume oT Touku P o orpeska BC pasro § u |AP| = 1. HaitTu nuny
orpeska AD, ecnu M3BECTHO, YTO BOKDYT deTnipexyroinsuuka ABCD
MOXHO OIINCATh OKPYXHOCTb.

(reorp-89.5) B BrinyknoM deThIpexyronbsauke ABC D nposenensl qua-

ropamu AC u BD. Wssectro, uto |AD| = 2, ABD = ACD = 90° u
PACCTOSHAE MeXAY TOYKOH IepecedeHHMs OHCCEKTPHUC TPEYrojbHUKA
ABD u Touxoi nepecedeHus GuccexTpuc TpeyronbHuka AC D pasHO
V2. Hasitu niuny croponun BC.

(®u3-96.8) B ocrpoyronsHom TpeyronsEuke ABC u3 ocnoBarus D
BbICOTHl BD onymennt nepneHaukynsapsl DM u DN Ha croponm AB
u BC. UssectHo, uTo |[M N| = a,|BD| = b. Haittu yron ABC.

(cou-98.4) B Bumykiom uersipexyronbHrke ABCD nnuna cToponst
AD pasHa 4, anuna cropoust CD paBHa 7, kocunyc yrna ADC pasen

1
3 cunyc yraa BC A pasen 3" Haitu cropory BC, ecnu m3BecTHO,

YTO OKPYXHOCTb, ONUCaHHAd OKOJIO Tpeyronsuuka ABC, npoxonut
TaKkxXe ¥ depe3 Touky D.

(reon-98(2).6) Yernipexyronsrnk PQ RS Buucan B okpyxsocts. Ilna-
rouamt PR n QS mepneHaukyndpHB ¥ DepecexaloTci B Touke M.
HapecTHo, uTo PS = 13, QM = 10, QR = 26. Haittu mnomans de-
ThIpexyroiisEuKa PQRS.
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21.

22.

23.

24.

25.

26.

27.

(oxon-92.5) Hpomonxkenns cropon AD m BC Bmmyxsioro 4eThpex-
yronsuuka ABC D nepecekaioTcs B Touke M, a IIPOROJIXEHUS CTOPOH
AB u CD - B Touke O. otpesok MO nepneHauKkynsper GUcceKTpH-
ce yrna AOD. HaiiTe oTHomenne miomane# Tpeyronsauka AOD n
deThipexyronsauka ABCD, ecin [OA| =12,|0D|=8,|CD}|=2.

{ncuxpak-91.4) Touku K, L, M nensT cTOPOHE! BRIIYKIIOTO Y€ThIPEX-
yronsuuka ABCD B ormomenum: |AK| : |BK| = |CL| : |BL| =
[CM|: |DM| = 1: 2. Pagnyc oOXKpyXHOCTH, OIUCAHHOM! OKOJIO Tpe-

yronoauka K LM, pasen 3 |KL| = 4,|LM| = 3. Kakopa nnomans
ABCD, ecaun u3Bectro, uro |[KM| < |KL|?

(m/m-95.4) B oxpyxHocTs Buncan yeTnipexyroasuuk ABC D, P - Tou-
Ka IepeceyeHus ero nuaroHanei, |AB| = |CD| = 5,{AD| > |BC|. Bu-
coTa, onyileHHas M3 TOYKH B Ha cTopomy AD, pasma 3, a mmomans
Tpeyronsauka ADP pasna 12,5. Hajitu mmuaaw croporn AD,BC u
PARHYC OKPYXHOCTH.

(6n0-89.4) B okpyXHocTh pamumyca 2 BOHCAH IPABMILHLIA INECTH-
yronsuuk ABCDEF. W3 touxy K, nexameill Ha IPONOJIXEHAHN CTO-
pount AF tak, uto |KA| < |KF| u |[KA| = /11 — 1, npobegena
cexymas K H, nepecekaomas okpyxHocThb B Toukax N u H. Ussecr-
HO, 9TO BHeWIHss 4acTh cexyiert KN pasna 2 (J(KN| = 2), a yron
NFH - rynoit. Hasttu yron HKF.

(ncuxdax-89.4) B gwernipexyronsuuxe ABCD pacnonoxeHnl nse He-
fepeceKalolnecs OKPYXHOCTH TakK, YTO OLHA U3 HMX KACAETCH CTO-
pou AB,BC u CD, a npyras - cropon AB,AD u CD. llpamags M N
nepecekaerT cToponl AB u CD coorpercTBeHHO B Toukax M u N
u kKacaercs obeux okpyxHocTeit. HatTu paccTosnue Mexay LeHTDa-
MM OKDYXHOCTEH, eciin nepuMeTp yernpexyronnauxa M BCN pasen
2p, |BC| = a ¥ pa3sHOCTb PaguyCcoB OKPYXHOCTe# PaBHA T.

(reon-94.8) Yernipexyronsuux ABC D TakoB, 4TO B HEF'O MOXHO BIIR-
CATB M OKOJIO HETO MOXKHO OIIMCATh OKPYXHOCTH. JlnaMmerp onucanHoR
OKPYXHOCTH coBnanmaeT ¢ aunarodanbsio AC. HokasaTs, 4To pasHocTH
AJVH €ro 1poTUBONOJIOXKHLIX CTOPOH PaBHBI 110 MOAYJIIO.

25

(reon-79.5) B Brnyxnom yeTnipexyronbsuuke ABCD AB = 7t BC =

122—, CD= 6211—. HsBecTHo, uTo yron DAB octpmii, yron ADC Ty-
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L= 3 o 63
noit, npudem sin DAB = —, cos ABC = — — . OKXpyXHOCTBb C LIEHTPOM
B Touke O xacaercs cropor BC,CD u AD. HaliTe nnuay orpeska
ocC.

28. (¢mn3-81.6) B uernipexyronsuuke ABC D, BuRCAHHOM B OKDPYXHOCTb,
6uccexTpuccal yrios A u B mepecexarorcs B Touke E, jmexalne#f Ha
ctropore CD. NasecTHo, 4TO OTHOIIERENE ANuHBL oTpeska CD x anuue
otpeska BC pasHo m. Hafttu:

1) orHOmeHnue paccTosHuE oT Touku E no npameix AD u BC,
2) ornomenne nnomaneir TpeyronsHukos ADE u BCE.

29. (m/M-97.4) Ilnaronany BIMCAHHOTO B OKPYXHOCTE 4€ThIPEXYTOIbHIKE
ABC D nepecekaloTcs B Touke E, mpruem ADB = g, BD =6, AD-
CE = DC - AE. Haittu nrnomans yetnipexyroiasauka ABCD.

30. (M/M-98(2).3) B Brinyxnom nsruyronsauke ABCDE auaronann BE
u CE spnsiorcs 6uccexTpucamu yrios npu sepmunax B u C cooTset-
crBerno, A = 35°, D = 145°, a mnomans Tpeyronsuuka BCE paBHa
11. Hairu mnomans naruyronsunka ABCDE.

§10. 3agaumu mocsieqHUX JieT

B 3ToMm naparpade cobpaHnl 3amaddl MOCHENHUX JI€T, He BOLIEAIINE B
npeabIAyime naparpadnl

1. (BMuK-99(1).4) Ha cropoue BC tpeyronbuuka ABC B3sra Touka D
Takad, 4To LCAD = 2/DAB. Panuychl OKpyXHOCTe#, BIMCAHHLIX B
Tpeyronbruku ADC u ADB, paBHm! coorBercTBeHHO 8 ¥ 4, a pac-
CTOSHIE MeXAY TOYKAMM KACAHHS DTHX OKPYXHocTeit ¢ npsamoir BC
pasHo v/129. Haitn AD.

2. (BMzK-99.6) B ocTpoyronsuom Tpeyronsiuke ABC yron LACB =
75°, a BHICOTA, ONYINEHHAS U3 BePIUMHLI 3TOrO yria, pasda 1. Hairtu
paARyC ONMUCAHHON OKPYXHOCTH, €CIIM M3BECTHO, YTO HEPHMETP Tpe-

yronseuka ABC pasen 4 + /6 — /2.

3. (BMuK-00(1).4) Ha cTopone AB Tpeyronsuuxa ABC pribpana Touxa
D rak, uro |CD| = /13 u sin ACD : sin BCD = 4 : 3. Yepes cepe-
nury orpe3ka CD nposenena npamas, nepecexawmas cropornl AC u
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HonroToska K BcTynHTEIBHEIM 3K3aMedaMm B MT'Y. TEOMETPHAL.

10.

BC B Toukax M u N coorBercrBenHo. HasecTHo, uTo ACB = 120°,
mromans Tpeyronsruka MCN paBua 3v/3, a paccTosuiMe oT TOYKM
M gno npamoit AB B nBa pa3sa Gonble paccTosuus or Touku N zo
aToi xe npamoi. HaltTu nnomans Tpeyronbuuka ABC.

. (BMuK-00.6) Bepmnnut A n C napasnenorpamma ABC D nexar Ha

OIHOM OKPYXHOCTH, & Beplumubl B u D— Ha Apyroi, npuyeM HeHTPH
OKPYXHOCTeH JIeXAaT B INIOCKOCTH NapasuteniorpammMa. JImuHsl guaro-
Hanedl mapajuiesiorpaMMa paBHH 6 u 2 coorBeTcTBeHHO. PaccTosune
OT TOYKM llepecedeHUs AUAroHasel napainenorpamMmma ABC D no nps-
MO, IpoXoaslled Yepe3 TOYKHA NepecedeHUs OKPYMKHOCTEH, PaBHO 2.
Haiitu paccTosHMe MeXIy UEHTPAMM OKPYXKHOCTEMN.

. (reon-99(1).8) IlBe OXpyXHOCTH panuycoB V19 u /76, kacato-

myecs OPYr ApPyra BHEIIHUM o0pa3oM, BIHCAHHI B NOJIYOKDYXHOCTL
(T.e. XKaxzas U3 OKPYXKHOCTeH KacaeTcs 3TOH MONYOKPYXHOCTH M ee
Ouamerpa). BRIYMcINTE paguyc moJyoKpyXHOCTH.

(reon-99.4) Memnana AM Tpeyronbuunka ABC pasua nososmse cTo-
pousl BC. Yron mexay AM u Buicoroit AH pasen 40°. HaitTu yrnu
Tpeyronsuuka ABC.

V3

. (reon-00(1).4) B tpeyronsuuxe KM N wssectnr sin KNM = -5

—
1
cos KMN = -. HailTu oTHOIIeHHe OQIUH BBLICOT, ONYIIEHHBIX COOT-

BETCTBEHHO M3 BepmMHbl [N Ha cTopoHy MK u w3 Bepmuunr M Ha
ctopony NK.

(reon-00.6) B Tpamenuio ¢ 0CHOBaHWAMH 3 ¥ 5 MOXHO BIUCATH OKPYX-
HOCTh M OKOJIO Hee MOXHO ONMCAThL APYI'ylo OKPYXHOCTh. Berumc-
AUTH IVIOUIAnb NATHYTONBHHKA, OGPa30BAHHOTO PaJUMyCaMM BIIKCAH-
HOM OKDYXHOCTH, TIEPIeHIUKYJIAPHHIMEM GOKOBEIM CTOpOHaM Tpale-
LMK, ee MeHBLIIAM OCHOBAHHEM M COOTBETCTBYIOIIMMHE OTpeskaMu 6o-
KOBBIX CTOPOH.

(3xon-99.4) B Tpaneunu ABC D (AB||C D) nuaronanu AC = a, BD =
e Haittu miomans Tpanemun, ecnu LCAB = 2/.DBA.
(3xon-00.4) Touka ) pacmonoxeHa Ha cropoHe M N Tpeyrohbunxa

LMN Tak, aro |[NQ|: |QM| =1 : 2. IIpu noBopoTe 3TOro Tpeyroan-
HHMKa Ha HEKOTOPHIA yrosl BOKpyr Todk# () Bepwmna L mepexomut B
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11.

12.

13.

14.

15.

16.

17.

18.

BepmimHy N, a Bepmuaa M — B Touky P, nexamyio Ha IPONOIXeHAN
cropouul LM 3a Touky L. Haiitu yraw Tpeyronsunka LM N.

(sx0n.B-99.3) B nmapamnenorpamme ABCD (AB||CD) nuaronamu

AC = ¢, BD = — c. HatiTu niolazh napaiiesiorpaMMma, eCiu
(CAB =2/ABD.

(ox0n.M-99.3) B mapannenorpamme ABCD (AB||CD) nuaronanu

V3

AC = ¢, BD = W, ¢. Hafite niomans napamienorpaMma, ec-

nu /CAB = 60°.

(sx0n.M-00.4) IIpu nosopore Tpeyronbuuka EFG Ha yrom arccos 3

BOKpyT Touku (O, nexamei Ha cTopoHe EG, pepumHa F mepexonut B
Bepmuny E, a pepmiuna G — B Touky H, nexamyio Ha cropore FG.
HaiiTu oTHOmenne, B xoTopoM Touka O nmenut cropony EG.

(ICAA-99.6) Oxpyxnoctu pamuycoB 3 U 6 ¢ UeHTpaMH COOTBeT-
c¢TBeHHO B Toukax (O u O, xacaioTcsd BHemHUM ob6pa3zoM B Touke A.
K oxpyxHOCTSM npoBeieHnl o6lias BHeUIHAs KacaTenbHas M ofiias
BHYTPeHHSAA KacaTelbHasi. OTHU KacaTellbHbIE NEPeCceKaloTCs B TOUYKE
B, a L— obmas To4ka BHeLIHEHX KAcaTeJILHOW ¥ OKPYXHOCTH palu-
yca 6. HaitTu paguyc oKpyXHOCTH, BIMCAHHON B YeTHIPEXYTOILHAK
ABLO,.

(MCAA-00.2) OnpenenuTs PAgnyc OKPYXHOCTHU, €CJIH BINCAHHEIA B
Hee yToJI CO CTOPOHAMM, ANMUHBL KOTODPLIX PaBHBl 1 ¥ 2, onupaeTcs Ha
nyry 120°.

(pu3-98(1).4) B Tpanenun ABCD, omrcaHHOH OKONO OKDYXHOCTH,

BC||AD, AB = CD, BAD = 45°. llnomans Tpamemun passa 10.
Hantu AB.

(¢u3-98(1).7) B Tpeyronwuuxe ABC BAC = a, AC = b. Bnucannas
OKPYXHOCTB Kacaercs cTopoH AB n BC B Toukax M u N, Guccexrpu-
ca yrna BAC nepecekaer npamyio M N B Touxe K. Haiitu paccrosuue
ot Touku K mo npsmoit AC.

(du3-98(2).4) OxpyxnocTn pamuycos 2 m 3 BHemHEmM 06pa3oM Ka-
caloTcs APYT Apyra B Touke A. Mx obmas xacaTenbHas, npoxonsias
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IonroroBka K BcTynuTeabHbIM 3k3aMeHaM B MI'Y. TEOMETPHAL.

19.

20.

21.

22.

23.

24,

25.

26.

yepe3s Touky A, nepecekaeT ABe APYTHe UX oblUIMe KacaTelbHble B TOY-
kax B u C. Hairru BC.

(¢u3-98(2).8) B Tpeyronvauke ABC AB = ¢, AC = b, (b > c), AD—
6uccexrpuca. Yepes rouky D npoBefieHa npsMas, eplIeHOUKYIAPHAS
AD n nepecexatomas AC B Touke E. Haitru AE.

(¢m3-98.4) Memnanet AM u CN TPeyrolbHuKa ABC nepecexatorcs

B Touke (. M3secTHO,4TO BAC = a, BCA = B, AC = b. Haittn
paccrosguue oT Touku O OO npsmoi AC

(¢m3-98.6) Ha oTpeske AB pasra Touka C, orpesxu AB u CB cnyxar
IuaMeTpaM# OKpyxHocTed. Xopaa AM kacaeTcs MeHbIUEd OKDYX-
HocTu B Touke D. Ilpsmas BD nepecekaeT GONBIIYIO OKPYXHOCTHL B
Touke N, DAB = a, AB = 2R. HaliTn niomazns 4eTHIpeXyrOJIbHUAKA
ABMN.

(¢m3-99(1).4) B Tpeyronsanke ABC AB = BC, BAC = 45°. llpamas
M N nepecexaet cropony AC 8 Touke M, a ctopony BC B Touxe N,
AM =2.MC, NMC = 60° . HaiiTy oTHOWeHHe II0maA TPEYrob-
arka M NC k mnomanu 4eTbipexyroibinka ABN M.

(¢m3-99(1).6) Ha cToponax octporo yrina ABC B3sTel Toukn A u C.
OnHa oKkpyXHOCTS KacaeTcs npaMoi AB B Touke B u NpoxoguT depes
Touky C. Bropas okpyXHocTh kacaeTcs npsmoit BC B Touke B u npo-
xomut yepes Touky A. Touxa D— Bropas ofuas TOYKa OKpYKHOCTeEM.
U3sectro, utro AB = a, CD = b, BC = c. Haittu AD.

($d13-99(2).4) B Tpeyronsrnxe ABC B3aThl Touka N Ha cTopoHe AB,
a Touka M — Ha cropoHe AC. Otpesku CN n BM mnepecekaiorcs B
Touke O, AN : NB=2:3,BO:0M =5:2. Haistu CO : ON.

(¢u3-99(2).6) B pom6e ABCD Bricornl BP n BQ) nepecexalor Rua-
rorans AC B Toukax M u N (M Mexny Au N), AM =p, MN =g4.
Haittu PQ. .

(¢u3-99.3) B papHOGounyio Tpanenuio ABCD (BC||AD) snucana ok-

pyxHocts, BC : AD = 1: 3, nnomans Tpanenun paBHa - Haittu
AB. ’ |
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27. (®du3-99.6) Yepes Touky N mpoBemeHb ABe npsMHe, Kacaoluecs He-

28.

29,

30.

31.

32.

33.

34.

35.

KOTOpOit 0OKpyxHOCTH ¢ HeHTpoM O. Ha onHoit ¥3 9THX NPAMEIX B3STa
Touka A, a Ha ApYroi mpsMoR B3sTa Touka B Tak, uro OA = OB,
OA > ON, NA # NB. Ussecto, uro NA =a, NB = b, OA = c.
Hamru ON.

(pn3-00(1). )B’rpeyronmmxe ABC AD - mennana, |AD| =m, |[AB| =
a, |AC| = b. Haitru BAC.

(¢m3-00(1).8) M3 Toukm A mpoBefeHH K OKPYXHOCTH fIB€ KaCATEllb-
Hule (M # N — TOYKM KacaHMs) ! CeKyINas, MePECeKALIas 3Ty OKPYX-
HocTb B Toukax B u C, a xopny M N - 8 Touke P, |AB|: |BC|=2:3.
Haitru |AP|: |AC|.

(¢m3-00(2).4) B rpanenuu ABCD BC || AD, |AD| = 3|BC|. llpamas
nepecekaeT GOKOBLIE CTOPOHBI Tpamenuu B Toukax M u N, [AM] :
(MB| =3 :5, |CN|: [ND| = 2: 7. HaiiTu oTHOmeHMe mioMmaleh
yeThpexyroisaukos MBCN u AMND.

(¢u3-00(2).8) Ha cropore BC' ocrpoyronsHoro tpeyronsuuka ABC
(AB # AC) xak Ha amaMeTpe IOCTPOEHA NOJIYOKDPYXHOCTb, mepece-
kaomas seicory AD B Touke M, |AD| = a, |MD| = b, H — Touxa
nepeceueHus BRICOT Tpeyronsuuka ABC. Hairu |AH|.

(¢u3-00.4) Ha cropore AC Tpeyronsuumka ABC B3sta Touka A1, a
Ha npoposikeHuu cropoHsl BC BigTa rouka Cy (C Mexny B n Cy),
mnuaa orpeska Ay C pasHa 85% nnunnt croporut AC, a iiiMHa oTpe3ka
BC, pasua 120% pnunst cropodsl BC. Ckonbko NpoueHTOB INIOWaIN
TpeyroisEEka ABC cocraBaseT miomans Tpeyronsauka A BC7

(¢u3-00.6) B tpeyronsuuke ABC |AB| = a, |AC| = b, Touka O -
LEeHTP onucanHoi okpyXHocTH. IIpamas B D, nepneHanKynspHad nps-
moit AO nepecexaet croporny AC B Touke D. Hairu [CD)|.

(M/M-99(1).4) Ouaronanu BEIMyKJIOro YeThpexyroisHuka ABC D ne-
pecexasorcs B Touke E, AB = AD, C A~ 6uccexrpuca yrnaC, BAD =
140°, BEA = 110°. Haiitu senuuuny yraa CDB.

(m/M-99(2).4) ITBe oxpyxHOCTH NepecekaloTcs B Toukax A u B. Yepes
Toyky B npoBeneHa mpsMas, nepeceKkaoias OKpyXHocTd B Toukax C
u D, nexamux mo pasusle cTOpoHH oT npsamoit AB. KacaTenpHme x
3THUM OKpYXHoOCTAIM B Toukax C' u D nepecexaroTcs B Touke E. Haitu
AE, ecnrn AB =10, AC = 16, AD = 15.
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IMonroroska x BCTYIHTeNbHEIM 3k3amenaMm 8 MI'Y. TEOMETPHSI.

36.

37.

38.

39.

40.

41.

(M/Mm-99.4) B Tpaneunu ABCD c Goxosnimu cropoHamu AB = 9 u
CD = 5 buccextpuca yria D nepecexaer 6uccekTpuch yriaos A u C
B Toukax M u N coorBeTcTBeHHO, a GuccekTpuca yria B nepecekaer
Te Xe iBe GuccexTpuck B Toukax L m K, nmpuyem Touka K nexur Ha
ocHoBaHuy AD.

a) B xaxoM ornomenun npsmas LN genur cropony AB, a npsmas
MK — cropony BC 7

6) Haittu ornomenne MN : KL, ecniu LM : KN =3:7.

(m/M-00(1).4) Ilepnennuxynsp x Gokoboi cropone AB Tpanenun
ABC D, npoxonsamiuis 4epes ee cepenuny K, nepecekaeT cropony CD
B Touke L. W3BecTHO, yTO mumomans yerbipexyronsunka AK LD B naTh
pa3 Gonblue momann deThpexyronsauka BKLC, [CL| =3, |DL| =
15, |[KC| = 4. HaitTu anuny orpeska K D.

(m/M-00(2).3) OxpyxHOCTS, IpoxoAsAmas Yepes Bepumest B, C u D
napamnenorpamma ABC D, xacaerca npsmoit AD u nepecekaeT nps-
My AB B roukax B u E. Hairu nnuny orpeska AE, ecnn |AD| = 4
n [CE|=5.

(M/M-00.4) I[Be OXPYXHOCTH KacAIOTCS APYT APYTa BHEIIHUM obpa3oM
B Touke A. IIpsmas, npoxondmas yepes ToUKy A, nepecekaeT IepBYIO
OKpPYXHOCTb B TOuKe B, a BTopyio — B Touke C. KacarenbHas x nep-
BOHl OKPYXHOCTH, MPOXONfAillas Uepe3 ToUKy B, mepecexaeT BTODPYIO
okpyxHocTh B Toukax D u E (D nexut mexny B u E). UssectHo,
aro |AB| = 5 u |AC| = 4. Haitu mnuny orpeska CE m paccros-
HHUe OT TOYKK A [I0 BEHTPa OKPYXHOCTH, Kacamoleiica oTpeska AD n
nponosnxenuit orpeskoB ED u EA 3a Touku D 1 A cooTBeTCTBEHHO.

(x1m-99(1).4) B oxpyxHocTH paguyca 4 ¢ ueHTpoM B Touke O mpoBe-
neHn asa nuamerpa AB u CD Tak, 4To yrona AOC = T Us Touxn

M, nexawe#t Ha OKPYXHOCTH M OoTAH4YHOM oT Touek A, B, C u D,
npoBseneHk! X auamerpaM AB u CD nepnenpuxynspul MQ u M P co-
OTBeTCTBeHHO (Touka @ nexur Ha AB, a Touka P— Ha C'D) Tak, uTo

M/}?Q = —-ér- Haittu momans Tpeyronsuuka M PQ.

(xuMm-99.4) B Tpeyronouuke ABC yron B paben % Yepes Touku A

¥ B nposeneRa okpyXHOCTBb paluyca 2, Kacalomagcs npamoir AC B
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42.

43.

44.

45.

46.

47.

48.

Touke A. Uepes touku B u C mpoBefeHa OKPYXHOCTb paauyca 3,
kacawowmascs npamoi AC B touke C. Hastu nnuny cropount AC.

(BKHM-99(1).4) B okpyXHoCTb -y ¢ HeHTpPoM B Touke O BIOMCAH Ye-
TripexyronsHuk ABC D, nuaronany KoTOpOro nepnesAuKynsapunt. Ms-
BecTHO, 4To yron AOB mrpoe 6onbme yrna COD. Hairy momans

Kpyra, OTPAHMYEHHOTO OKPYXHOCTBIO 7, H CPaBHHTHL ¢ qmciioM 510,
ecmu CD =10.1

(xum-00(1).4) TaTuyronsuux ABC DE BuucaH B okpyxHocTs, HaitTu
ee nnuny, ecnu |BC| = |CE|, nnomans tpeyronsuuka ADE pasna
mwiomanu Tpeyronsuuka CDE| nnomans Tpeyronsunka ABC pasna,
nomamy Tpeyronsauka BCD, a 3|AC| + 2|BD| = 5/5.

{xum., BKHM-00.4) B yron BmucaHO HeCKOJILKO OKDYXHOCTEH, Pagn-
yCBI KOTOPHIX Bo3pacTaloT. Kaxnas cirienyomas OKpyXHOCTb KacaeT-
Cs IpenBIoyIiell oKpyxXHoCcTH. HallTH cyMMy AJIMH BTOpOH M TpeTbel
OKPYXKHOCTeH, eciiu paguyc NepBOH paBeH 1, a niomans Kpyra, orpa-
HMYEHHOTO YeTBEPTON OKPYXHOCTBHIO paBHa 64r.

(6m0-99.4) Ha ocuoBannsx AD u BC Tpaneuun ABC D nocrpoens
kBagpaTel ADEF n BCGH, pacnonaxensnle BHe Tpanenun. Huaro-

Hany Tpamenuy NepecekaloTcs B Touke O. Hairu nuuny orpeska AD,
eciu BC =2,GO=17,a GF = 18.

(mous-99(1).5) Han Tpeyronsauk ABC, niomans KOToporo pasHa 2.
Ha menuwanax AK, BL u CN tpeyronsunka ABC B3saTH cooTBeT-
ctBeHHo Touku P, Q u R tax, uro AP: PK =1, BQ :QL =1:2,
CR: RN =5 : 4. Haitta nnomans Tpeyroinbauka PQR.

(rouB-99.6) Iau Tpeyronsuux ABC c ocHoBanuem AB, paBHERIM 73, "

- 6
BuicoToit CH, onyuieHHON Ha 3TO OCHOBaHHKE ¥ paBHOM — . W3BecTHO,

yro Touka H nexurna ABuw AH : HB = 2: 1. B yron ABC snucana
OKPYXHOCTb, IEHTDP KOTopoii nexuT Ha Beicore CH. Haiitu panuyc
3TOM OKPYXHOCTH.

(mous-00(1).5) Bricora Tpanenun ABCD pasHa 5, a ocHosanus BC
u AD coorBeTcTBenno paBHut 5 u 3. Touka F HaxXonuTcsa Ha CTOPOHE

1B uione aburypuentnt BKHM cnapanm nucsMeHHEIR 3K38MeH 110 MATEMATUKE BMECTE
¢ abUMTYpPMEHTAMI XUMHUYECKOro dakynsTeTa.
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HoaroroBka k BcTynurensuniM sk3aMeHamM 8 MI'Y. TEOMETPHA.

49.

50.

51.

52,

53.

54.

BC, npuuem |BE| = 2, F — cepenuna croporuw CD, a M — rTouka ne-
pecedenns orpe3koB AF u BF. HajiTn nnomans yeThpexyrojibHUKa
AMFD.

(mouB-00.6) Brccek TPUCHI BHYTPEHHMX YIIIOB TPEYTONbLHUKA HPOHOI-
eHBI JO TOYEK NePeCeYeHN R C OMNUCAHHON OKOMIO TPEYTONBHUKA OKDY X-
HOCTBIO, OTJINYHEIX OT BePIIMH NCXOMHOTO TPeyroibHuka. B pesyns-
TaTe NONAaPHOTO COEMMHEHUS 3TUX TOUYEK IOJLYyYMIICS HOBBI TPEYTrOib-
HuK. M3BeCTHO, YTO YyIJIKI MCXOMHOrO TPeyrolbHEKa paBHul 30, 60 u
90 rpanycam, a ero nnowans pasHa 2. HatTu miowmans BToporo rpe-
YTOJBHHUKA.

(reorp-99(1).4) B Tpeyronbuuke ABC 6uccexTpuca AD yraa A u 6uc-
cextpuca BL yrna B nepecekaiorcs B Touke F. Bemuuna yrna LFA
paBHa 60°.

1) HaitTu Benuuuny yrana ACB.

2) BerumennTs naowans Tpeyronsauka ABC, ecnu CLD = 45° &
AB = 2.

(reorp-99.5) B ueTnipexyroneuuke ABCD puaromanu AC u BD mne-
pecexatorca B Touke K. Toukxu L u M 9BAsOTCA COOTBETCTBEHHO
cepenunamu ctopoH BC u AD. Otpesox LM copnepxutr Touky K.
Yerripexyronsank ABC D TakoB, YTO B HETO MOXHO BIIUCATDH OKDYX-
HocTs, Haii pamuyc »Toit okpyxsocTH, e AB = 3, AC = /13 u
LK:KM=1:3.

(reorp-00(1).4) B Tpeyronsuuke ABC na croponax AB n AC oTmeye-
HEl Toukn M u N coorsercTBenHO, npudeM BM = BN. Yepes Touxy
M uposenmena npsmas, nepnenpuxynsapras BC, a 4epes Touxky N -
npaMast, lepneHARKYNsApHas AB. 3Tu npaMole nepecekaloTcd B TOUKe
O. Nlpomonxenwe orpeska BO mnepecekaer cropony AC B Touke P.
|AP| =5, |PC| = 4. HafiTe nnuay orpe3ka BP, ecnu ®3BeCTHO, YTO
|BC| = 6.

(mcux-99.5) Yernipexyronsaux ABC D Bnucan B oxpyxsocTs. Jmusnr
IIPOTHBONONOXHKIX CTOPOH AB u CD paBun cooTBeTCTBEHHO 9 1 4,
AC =17, BD = 8. Haitru nnoulafs ueThipexyronsanka ABCD.

(con-99.3) B Buimykiom ueTripexyronbuuke ABC D npoBenesnl mmna-
roHanu AC u BD. Ilpu sToM okaszanocs, yro LBAC = /BDC, a

257
IUIOIAAb KPYTa, ONMCAHHOIO OKOJIO Tpeyronbuuka BDC, paBHa -
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55.

56.

57.

1) HaitTu panuyc oKpy»*HOCTH, OIIMCAHHO#M 0k0JI0 Tpeyronbunka ABC.

2) 3uas, uro BC = 3, AC = 4, BAD = 90°, Ha@TH MTOIANL YEThI-
pexyronsauka ABCD.

(con-00.5) B uernipexyronsuuk ABCD BmucaHa OKPYXHOCTbH PajH-
yca 2. Yron LDAB npsamoi. |AB| = 5, |BC| = 6. Haitru niomans
geTnipexyronsHuka ABCD.

(¢dnnon-99.3) B Tpeyronpuuke ABC menmana AK mepecexaeT menu-
any BD s Touke L. Hatitu miomans Tpeyronsinka ABC, ecnn nuto-
mans yeTwlpexyronsauka K C DL pasHa 5.

(¢un-00.2) Yepes ueHTp OKPYXKHOCTH, BINCAHHOA B TpeyronsHuk ABC
nposesy npaMyio M N napannensno oceopauuio AB (M nexut Ha
BC, N nexur na AC). HafiTu nepumeTp ueThipexyroneanka ABM N,
ecau w3BecTHO, 9To |[AB| =5, [MN|=3.
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CTEPEOMETPUS

Beenenue.

TeTpasap — HpoCTeRIUMH U3 MHOIOrpaHHUKOB. B mkone ero mpunsaTo
Ha3blBaTh TPEYTOJbHOM NMPAMUAON, NIOAYEPKABAS TEM CAaMBIM 0COGEHHOCTH
OfHOUM U3 IpaHeil TeTPadAPa, KOTOPYIO HA3BIBAIOT OCHOBAHUEM MUPAMMILL
B rerpasaope 4 Bepmunnl, 6 pé6ep u 4 rpann. ['eomerpuuecku Bce omuo-
TUIHBIE 3JIEMEHTH! TETPadApa PABHONPABHBL ['eOMeTpHs TeTpaslpa oYeHb
ofmupHa, ToA06HO reOMeTPUM TPEYTOJIBHUKA. JHAHUE CBOWUCTB TETpasipa
¥ YMEHHe ero peutamsb TaK Xe BaXHO IPH PELIeHUH CTePEOMETPUIECKHX 3a-
a4, XKaK yMEHNe pewsamb TPEYTOJNLHUK ¥ 3HAHME er0 CBOMCTB IPU PEIleHUN
3a1a4 NIIaHuMeTpuu. 3aja4yyu Takoro THIA NPeICTaBleHnl B naparpadax §1
u §2. B naparpadax §3 u §4 paccMaTpMBAaIOTCA CTEPEOMETPUYECKHE 3aLa-
Y4 HAa OHPAMHAR, IPH3MEI ¥ APYTHe MHOrOMDaHHHKH, a Tak¥e Ha c(eprl
(waps), QHARHAPEI, KOHYCRI N OpyTrue GUryph BpalleHHS.

B xaxnoM n3 4eThIpéXx naparpados 3a1au¥ IpeNCcTaBieHkl B OBYX pa3-
nenax. Ilepssie pasgenst (B §1 — ”CBoicTBa TPEXTPAHHOIC YIa ¥ TETpa-
sapa”, B §2 — "Terpasaps co cneguansHeiMu cBoicrBamu” B §3 u §4 —
" [ToaroToBHTEABHEIC 3a8a49H”) conepXaT oble3HAYMMble 3aAa9H, KOTOPhIE
MOXHO Ha3blBATh JIEMMAaMH ¥ TE€OPDEMaMH, ¥ JOCTATOYHO NPOCTHIE 3aIa4m.
VIx ucnons3oBaHpe IpHM pPelIeHUM DealIbHBIX KOHKYDCHBIX 3aniad He obsza-
TeJIBbHO, HO OHM NO3BOJAIOT felaTh 0600leHus ¥ KAT HEKOTOphle obuiue
MOAXOABI K pEIIeHUI0 cTepeoMeTpuyeckux 3amad. Ilockonbky 3T 3amauu
ABAAIOTCA 3afa4aMi Ha J0Ka3ameabCmeo, OTBETH Ha HUX He NPENYCMOT-
pennl. Ilonesunle cooTHomeHus ¥ GOPMYIILI HIPUBOAATCS HENOCPEACTBEHHO B
TeKcTax 3anad. Bropeie pasmensl naparpados ”"KoHkypcHRIe 3amaun” co-
[epXaT 3alayy OMChMEHHBIX 3K3aMEHOB 10 MaTeMATHUKe, IPOBONUMEIX B
MIY B 1970-1999 rogm. Bropoi pasmen §1 comepXuT 3amaydd, OCHOBaH-
Hble Ha UCIONL30BAHUKM OOLIMX CBOMCTB TeTPa3fpa M YMEHHMM BHIYUCIATH
OCHOBHEIE ero 37ieMeHThl. Bo BTopoM pasnene §2 npencTasnensl 3agaun, Hop-
MynupyeMsle I TETPasgpPOB CO CHENNAILHEIME CBOACTBaMY ([IDABUIbHLIE
TeTpas3Aphl, IPAaBUIbHbLIE TPEYTOJILHbIE INPAMALLL, IPUIMOYTONbHEIE, PAB-
HOTDaHHBIE ¥ OPTOLEHTPUYEeCKNe TeTpasapsi). Bo Bropoit pasgen §3 Bxogar
3a71a4M, OCHOBAHHBLIE HA CBOMCTBAX HMUPAMUI, IPU3M W APYTHUX MHOTOLDaH-
HuKoB. Bropoit paszmen §4 comepxuT 3amaus, dopMyIMpyeMsule O cdep
(l1apoB), UMIMHAPOB, KOHYCOB M APYTAX (GUILYp BpalleHHs. BoJibIIXHCTBO
NPUBOMUMBEIX 3a71a4 ABIAIOTCH 33a0aYaMy HA BHIYACIIEHHE.
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§1. O6ume cpoicrTsa TeTpasupa.

IIpexne, ueM MPUCTYNHUTD K PEIIEHMIO 3324, O3HAKOMHUMCS C OCHOBHBI-
MH TeopeMaMM CTepeoMeTpPuH.

o Teopema (npu3Hax MapauIe/ILHOCTH IPAMON ¥ MJIOCKOCTH).
Ecnu npamas napansenbHa kako#-n1u60 NpsMoM, stexarneif B IJIOCKOC~
TH, TO JaHHbIEe NIPIMasd ¥ INIOCKOCTS JINO0 HapanselbHel, 1160 npsaMas
NPUHAJUIEXUT [IIOCKOCTH.

¢ Teopemnl (0 IJIOCKOCTU M HPAMOMN, NAPAJIETHHOM ILIOCKOC-
™).
1) Ecnu mnockocTh CoepXUT NPAMYIO, NapalIe/bHY0 OPYTod MIIoc-
KOCTH, ¥ MepecexaeT 3TY IUIOCKOCTh, TO JIMHHUA NepecedeHUs 3ITHUX
HJIOCKOCTEN NapaJjilellbHa JaHHOM IIPAMOM.
2) Ecnu 4epe3s KaXAyI0 M3 ABYX NApaIelbHBIX OPAMBIX IIPOBENEHA
IIPOM3BOJIBHAA INIOCKOCTh M 3TH IUIOCKOCTHU INepeceKaloTcs, TO JIMHMAS
nepecevyeHus 3TUX IIIOCKOCTeH NapajlylelbHa KaX Ao U3 HAaHHBIX Nps-
MBEIX.
3) Ecnu nBe nmepecexaromuecs MIIOCKOCTH HapalnebHbl NaHHOR IpS-
MOH, TO JIMHUA KX MepeceYeHHs TaKXe HNapalulellbHa NaHHOH [IPIMON.

¢ Teopema (npusHaK NapPaSIIESILHOCTH ABYX IJIOCKOCTEN).
Ecnn nBe nepecexaronigecs IpsMule ONHOR IIIOCKOCTH COOTBETCTBEHHO
napajisiefibHbl BYM HPAMLIM APYro#l INIOCKOCTH, TO 3TH IIOCKOCTH
napajlIeNbHAL.

e Teopema (0 napasuTe/IBHEIX ILIOCKOCTHX ).
Ecnu nBe nmapannenbHble INIOCKOCTH INepeceveHbl TPeThed IIOCKOC-
ThIO, TO JIMHUM X TNlepecedeHNs NapaJliielbHBI.

¢ Teopema (nDpusHax NepneHAUKYJIAPHOCTH IPAMO U ILNTOCKOC-
T™).
Ecnu npsaMas nepneHAMkynspHa KaXJIOH M3 ABYX IepeceXaloIMXcs
MPSMBIX, JIEXAUMX B INIOCKOCTH, TO JaHHAA NIPSMAad M INIOCKOCTD B3a-
HMHO NePIeHAUKYIISPHEL.

e Teopemnl (0 NepneHANKYIAPHOCTY NPAMBIX U ILIOCKOCTEH).
1) JIpa pa3jIMYHLIX NEPNEHAUKYIAPA K IIOCKOCTH NAPalIeNbHbL.
2) Ecniu ofHA M3 ABYX NapaiienbHbIX IPAMBIX NePIeHIUKYIAPHA III0C-
KOCTH, TO H OpYyTas NepneHauKYJNAPHA 3TOH IJIOCKOCTH.
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3) lpamas, nepHeHAUKYASAPHaAs ONHOR M3 ABYX NapalUIeNLHBIX IIIOC-
KOCTel, NepreHANKYJIAPHa ¥ APYTO# IJIOCKOCTH.

4) IlBe myockocTH, NePNeHONUKYIIPHbIE OQHOM M TOM Xe MHpPIMOH, Na-
PaJIeJIbHEL. ’

¢ Teopema (npusHak nNepHeHANKYJIAPHOCTH ABYX IUIOCKOCTEI ).
Ecnu nmockocTh COHEepXNT NepHeHOMKYNASp K OPYrofl MIOCKOCTH, TO
OHa EPNEeHAUKYIAPHA 3TOH IIOCKOCTH.

¢ Teopemsl (0 B3aMMHO IEPIEH AUKYJIAPHBIX IJIOCKOCTHAX ).
1) Ecnu aBe nIockoCTH B3aMMHO NePHNEHANMKYIAPHLI, TO NIPAMas, IpU-
HaJMexamas ORHOM IIOCKOCTH M MepHNeHAMKYJIAPHad JIMHUM Iepece-
JeHHS MJIOCKOCTEH, NepIeHUKYISPHA APYToi NIIOCKOCTH.
2) Ecnn gBe IJIOCKOCTHM B3aMMHO HePHEHAMKYJSPHH! M K OHHOM M3
III0CKOCTER NPOBENEH MePIEeHOUKYIAD, MPOXONSIINA Yepe3 JIMHUIO He-
pecedeHns 3THUX IJIOCKOCTEHR, TO 3TOT nepneuzmxynxp LEJIMKOM [PH-
HAJJIEXUT BPYTON MJIOCKOCTH.

e Teopema (0 TPpéx nepneHAUKYJIAPax). '

Hna Toro urobsl npsaMas, snexamas B NJIOCKOCTH, OblJa nepnennu-

KyJISpHa HAKJIOHHOM, HeOGXOOMMO M HOCTAaTOYHO, YTOOHL 3Ta IpaMas

6bula NEePIEeHAMKYNAPHA TPOEKHMN HAKIOHHOU HA 3TY IJIOCKOCTD.

O3HaKOMEMCA C HEKOTOPHIME ompepnesieHuaMu. O6paTnTe BHMMaHUe,
YTO ONpefeNieHMs OAIOTCH B PACIUMPEHHOM BHMIE, CONEPXKAT Ha3BaHHUA 3Jle-
MEHTOB oNpeneseMbix GUryp M HEKOTODhIE HPOCTERIINE, IPHBOOMMEIEe Ge3
JOKa3aTeNbCTB, CBORCTBA.

e Onpenenenne 1. HByrpanHEIM yriloM Ha3hiBaeTcd QUrypa B [po-
cTpaHCTBe, 00pPa30BaHHAL ABYMS PA3IMYHLIMY IOIYINIOCKOCTAMHU C 06-
el orpaHuuuBaomei ux npsamoit. [lonynnockocTy HasulBalOTCH rpa-
HAMH, 3 OrPAHUYUBAIOINAS UX IPAMas — pebpoM ABYTrpaHHOTO Yria.
IInockocTh, nepnenauKynspHas pe6Gpy ABYTPAHHOIO YTiia, NepecekaeT
€ro PaHK [0 ABYM NOJNYIPAMBIM. YTOI MEXAY 3TUMU NOIYNPIMBEIME
Ha3LIBACTCS JIMHEHHKNM YIJIOM ABYTPAHHOTO yria. IByrpaHHslil yron
H3MepsAeTCs CBOUM JuHelHbIM yraoM. Honyanockocts, rparnua koto-
poil cOBIafaeT ¢ peGpPOM ABYTDAaHHOTO Yrila ¥ KOTOpas NEAUT OBY-
CPAHHBIA yroJi Ha [ABa PABHBIX OBYTPaHHHIX YIJa, Ha3hlBaeTcsa 6HC-
CEKTOPHOH IIIOCKOCThIO. (cM. puc.l)
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C

puc.l. IIByrpa”uuli yro. puc.2. Tpéxrpauusii yros.

e Onpenenenue 2. TpéXrpaHHEIM yriloM (HHAYe TDHIOPOM) HA3bIBa-
eTcs QUTypa B POCTPAHCTBE, COCTABIIEHHAS M3 TPEX INIOCKKX yTJIOB
¢ obuieit BepIIMHOM, He JIeXalIMX B OMHOM MJIOCKOCTH, KaXIOble NBa U3
KOTODEIX MMET obIIyI0 CTOPOHY, M HET CTOPOHBI, O6Iel O Bcex
TpE€X YyraoB. DTH IUIOCKHE YIJILl HA3LIBAIOTCS I'DAHAMYU TPEXTPAHHOTO
yria, a ¥X cTOpoHnl — pébpamy. ObIas BeplIMHA [IIOCKMX YLJIOB Ha-
3plBaeTCH BEPIUMHOM TPEXrpadHoro yria. I[ByrpaHsme yrisl, obpa-
30BaHHBIE [PONOIXEHUAMH I'paHell A0 IOJIYIUIOCKOCTEH, HA3hIBAIOTCH
ABYrDaHHEIMH YIJIaAMH TPEXI'DAHHOrO yria. (CM. puc.2)

e Onpenenenue 3. BuccekTpucoid TPEXTPAHHOIO Yria HA3LIBaeTCS MO~
JNynpsMasl, HadalbHas TOYKa KOTOPOH COBIAJaeT C BEPIIMHON TpPEX-
TPAHHOrO Yrila, ¥ KaXHOas TO4YKa KOTOPOH paBHOYIAJIeHa OT TpaHeit
3TO TPEXTPAHHOTO yria. BuccekTpuca TPEXTPAHHOIO yrijia SBILETCA
nepeceyeHMeM TPEX GUCCeXTPaIbHBIX INIOCKOCTER ABYrPAHHBIX YTIIOB
LaHHOTO TPEXTPAHHOrO yria.

« Onpepesnerue 4. Tpeyronsuag DUpaMuna (MAPaMUAa, B OCHOBAHME
KOTOPO# JIEXHT TPeYTONbHAK) Ha3blBaeTCs TeTpaszpoM. Ipa pe6pa
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TeTpa3pa, HMEIOIIE B KAaUE€CTBe OMHOI'O M3 CBOMX KOHUIOB 06111le
BEPIIWHY TeTPa3Apa, HA3bIBAIOTCI CMEXHBIMH. HB& HEeCMEXHBIX pe6pa.
Ha3bIBAOTCA NDOTHBOIIOJIOXHBIMHA (KJ’[VI CKPGHIHBBIOIHHMHCX).

Onpepenenne 5. lap (chepa) HasnBaeTcs BIACAHHEIM (BIHCAHHOM)
B TeTPAa’Ip eCIM OH {OHA) KACAETCH BCEX YeTHIPEX IpaHell TeTpasl-
pa. IIns kaxaoro TeTpasapa CyUeCTBYeT eANHCTBEHHbIA BIMCAHHEBIA B
Hero wap. IlenTpoM 3Toro mapa ABAfeTCs TOYKA NepecedeHnst Guccek-
TPHC BCeX YeTHIPEX TPEXIPAHHBIX YIJIOB TETPa’Apa, TO €CTh nepece-
YeHMeM Bcex GMCcCeX TPasIbHBIX INIOCKOCTEN MIECTH ABYTDAHHBIX YTIIOB
TeTpPasapa.

Onpenenenue 6. lllap (cdepa) HasnBaeTCs BHEBIHCAHHBIM (BHEB-
IHCAHHON) B TeTPA3AP eciiM oH (OHA) KacaeTCA OOHOM TPaHHM M IpO-
JOJIXEHUH TPEX NPYTHX rpaHell TeTpasapa. Ilnsa xaxmoro Terpasapa
CYILIECTBYIOT deThIpe BHEBNIMCAHHBLIX IIapa.

Onpepenenne 7. Ulap (cdepa) masniBaeTca ONMCAHHBIM (OIACAH-
HOH) OKOJIO TeTpadhpa €CIM BCe YeThlpe BEPLIMHBI TeTpadapa IpH-
HAZJIeXaT €ro NOBEPXHOCTH (OHA IPOXOAMT Yepe3 BCe YeThIPe BeplH-
HBL TeTpasapa). Ilns kaxaoro Terpasapa CylleCTBYeT eAMHCTBEHHBIR
ONMCAHHBIN OKoJIo Hero map. IlenTpoM 3Toro mapa sBIfgEeTCS TOYKA
1lepecevYeHNA YeThIPEX NMEePNeHAUKYIIPOB K IPAHSM, IIPOBeJeHHBIX de-
pé3 LeHTPH! OKPYXHOCTENH, OMMCAHHBIX OKOJO 3THX r'paHeH.

Onpenenenune 8. MenunaHo) TeTpalpa Ha3bIBAIOT OTPe30K, COERUHS-
JOI¥Il BEPIINHY TeTPA3Apa C TOUKOM mepecedeHus MenuaH (HEHTPOM)
[POTHBONOIOXHOK rpanu. (cM. puc.3)

Onpenesieaue 9. bumennanod Terpasgpa Ha3blBaeTCS OTPe3OK, CO-
eNMHSIOMYHA CepefMHEl MPOTUBONOIOXHLX pEGep. (cm. puc.3)

Onpenenenue 10. IInsg kaxnoil naps NIPOTHBONOIOXHLIX pébep TeT-
pa’pa NpoBeleM Napy NapaJiIelbHBIX INIOCKOCTER, COmepXalnX 3TH
pé6pa. Ilony4eHHBI napasenenunesi Ha3bBACTCS ONHCAHHBIM OKOJIO
TeTpa’gpa. buMenuaHel TeTpa’kpa COEOUHAIOT LUEHTPH NPOTHUBOIO-
JIOXHBIX IPaHell OMMCAHHOrO OKOJIO Hero mapadijeliennumnena, a 3HaAYUT
paBuEl pé6paM 3TOro napasenenunena. {cM. puc.4)
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D C

A B

puc.3. Terpasap puc.4. Onucapauii napasnnenaenunen.

e Onpenesierne 11. BricoThl 0onMCaHHOro OKOJIO TeTpa3apa NapaJiie-
JIenuIlefa HA3BIBAIOTCA OGMBRICOTAMU TETPa’apa.

O6BpéM TeTpasgpa BHIYUCIAETCA [0 CIERYIOUEed OCHOBHON dhopMyie, Ho-
Ka3bIBaeMoil B IIKONILHOM Kypce.

¢ OcHoBHaa popmysia nya o6béma Terpasnpa. O6ném TeTpasapa
V Buiuucnsercs mo dopmyne V = §S -H ,rme S — mmomans

OCHOBAHUA TeTpa’fpa, a H — BrICOTA TeTpa’apa.

Ipyrue GbopMynnl Ans BRYUCITeHUS 00bEMa TeTpasnpa cHopMyIupo-
‘BaHBI KaK 3aJa4y B NOATOTOBUTEJILHOM pa3iele.
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[lepBmi pasnesi. CeoiicTBa TPEXIpaHHOrO yrJja ¥ TeTpasfpa.

10.

. Iycrs a, B u ¥ — nnockue yrant Tpéxrpangsoro yria, A, B u C —

COOTBETCTBEHHO TPOTUBOEXAITHE MM ABYrpanHble yrisl. [loxaxuTe,
wTo sina : sin A = sinf3 : sinB = siny : sin C. (Ilepsas Teopema
CHHYCOB Al TPEXT'PAHHOrO yria).

. IInocxme yrnul TpE€XrpaHHOTO yria paBHH «, 8 M <; NIPOTHBONEXA-

mue UM pebpa obpa3yIoT ¢ INIOCKOCTAMY I'paHeit yranl @, b u ¢. Ho-
KaxuTe, 4To sina-sind@ = sinB-sinb = siny-sin¢. (BTopas Teopema
CHMHYCOB IJIg TPEXTPAaHHOIO yria).

IIycrs a, B ¥ vy — NJIOCKME YIIILl TPEXTPAHHOrO YTIIa, a A— ABYy-
CpaHHBLIA yroJl, NIPOTHBOJEXAIINH INIocKoMy yray «. Jlokaxure, 94To
cosa=cosf-cosy +sin 3 - siny - cos A. (TlepBoia TeOpeMa KOCHHYCOB
IUIS TPEXTPAHHOIO YIia).

. Hycts X BulC — OBYT'PaHHBIE YTJIBl Tpéxrparmoro yria,a o —

IUIOCKMM yrodl, NPOTHBOJNEXAIN ABYTPAHHOMY Yrily A. Ioxaxure,
uro cos A= —cosB-cosC +sinB -sinC - cosa. {Bropas Teopema
KOCHHYCOB AJI TPEXTPAHHOrO yria).

. CyMMa mnockux yrijioB TpeéxrpaHHoro yria pasna 180°. HoxaxwuTe,

YTO CYMMa KOCHHYCOB €r0 ABYTPAHHLIX YIJIOB paBHa 1.

. B ni06oM nu TeTpasape BRICOTHI IEpPeceKaloTCA B OXHOM TOyke?

. IlokaxuTe, 9TO 1EHTPOM OIMCAHHON OKOJIO TeTpadApa chephbl ABIs-

eTcA TOYKA IepecedeHMs BCeX IeCTH MIOCKOCTel, MPOXOAAIINX depes
cepenuHB péGep M MepHeHAUKYNIPHLIX K HAM.

. HokaxuTe, uTo TpH OMMeOuaHL!l TeTpPa’Apa IEPECEKAIOTCI B ONHON

Touke (Ha3LIBaEMOMR YEHMPOUJOM) U HEJISATCH ITOR TOUKOMN MONOIAM.

. Ion(a)Ku're, 9TO 4Y€THhIDE MeOMaHbl TeTpaagpa NepeceKaloTcCs B O HOM

TO4Ke (B €ro yewmpoude) ¥ HTOR TOUKOM HenaTcE B OTHOmeHMH 3 : 1
CYHTas OT BEPIIMHLI TETPa3APa.

Ilyctes K u L aBnsioTcs cepenunamu pébep AB u CD Tterpasnpa
ABCD. Ooxaxurte, uTo anuHa 6umemnannl KL Briuncnsercs depes
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11.

12.

13.

14.

15.

16.

AnuHel péGep TeTpasapa mo ¢popmyse

KL= %\/ACZ +CB? + BD? + DA* — AB* — CD?.

IMycts M — Touka mepecevenus memuan ABCD. IlokaxmTe, 94TO
OnnHa Memuansl AM Terpasnpa ABCD BriuuciigeTcs 4epes IJIMHBI
pé6Gep TeTpasnpa no gpopmyne

AM = %\/3 - (AB? + AC? + AD?) — BC? — CD? — DB2.

Tpu oTpeska, He JeXamye B OMHON| IJIOCKOCTH, IEPECEKAIOTCA B TOUKe
O, nensimenn xaxIuli B3 HUX HononaM. JokaxuTe, 4TO CYIHECTBYIOT
POBHO OBa TeTPa3[pa, B KOTOPHIX 3TN OTPE3KU COEAUHAIOT CePeNUHBI
nporuBononoxHux pebep. HokaxuTe, 4TO 3TH TeTpa’aphl CEMMeT-
PHYHBI OTHOCHTENbHO Touku O,

IHycrs S1 u S; — nnomanu rpaneit ABC u ABD cooTBeTCTBEHHO
Terpasnpa ABCD, pnuun pééep AB u CD paBra a m b coor-
BETCTBEHHO, (@ — BeJIMUMHA ABYTPaHHOroO yrila npu pebpe AB, ¢
— BeJIMYMHA YIJla MEXIY NpPOTUBONONIOXHKMY pébpamu AB u CD.
HoxaxuTe, 4To

52 482 25,8, cosa:i— (absinp)?.

IIpumeuanue:; % (absin <p)2 — nmomwans o6oi U3 ABYX PABHBIX I'pa-
Hell OMCAHHOro mapasuleiienunena nupyu pé6pax AB u CD. (Teopema
KOCHHYCOB QU1 TeTPa3npa).

JloxaxuTe, 4To 06BEM TeTpasApa COCOTABALET OLHY TPeTh OT 06BbeéMa
OIIMCAHHOTO IapaJlyleNleNuNeNRa.

HokaxuTe, 4To 06B6M TeTpasgpa paBeH ORHOM TPeTH MPON3BeleHUS
IJIOI{aH eTO MOJIHOM MOBEPXHOCTH HAa PA[NyC BIMCAHHOrO MIapa.

Ilycrs Sy m S; — mnomwanym rpaHedl TeTPa’Apa, NPUIETAIOIIMX K

pebpy ANIMHL! @, a @ — BeJUYUHA ABYTPAHHOrO yrila mp# 3ToM pebpe.

HokaxuTe, 4To 06BEM TeTpasnpa V yHoBIeTBOpseT PaBeHCTB
pa3np A f P p y

V= 1 . 5152 - sin .
3a
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17.

18.

19.

20.

21.

22,

23.

Ian rerpasanp ABCD. Illycts AB =b, AC=¢, AD =d, LCAD=
B, LBAD = v n BesMuMHA ABYTpaHHOro yria npu pebpe AD pasHa
D. Hokaxwure, uTo 06HEM TeTpasnpa

1 .
Vabcp = 6 bed - sin B - siny - sin D.

Hau terpasap ABCD. llycts AB =a, CD =), paccTosuue Mexny
npsmuiMu AB u C'D (6uBbicoTa) paBHa d, a BeIMUHAHA yrona MeXARY
3THMHE NPAMBIME paBeHa ¢. JloKaxmuTe, 4To 060BbEM TeTpasapa

1
Vasep = 6 - abd - sin .

Hycrs Sy, S3, S3 m S¢ — nnowmagu rpadeil Terpasapa, a V — ero
06bém. Hoxaxure, uTo ANg mobO¥ maphkl IPOTHBONOJIOXHEIX peGep
COPaBeANMBO PABEHCTBO

ab _ 451525354
sina-sinf8 vz

rjie ¢ u b — MIMHL! IPOTHBOIONIOXHEIX PEGep, a @ N 3 — BENTMUYNHEI
ABYrpaHHHIX yryos npu Hux. {Teopema cunycoB mns TeTpasnpa)

JlokaxxuTe, 9TO CyMMa KBaAPaTOB INMH pebep TeTpasApa paBHA yUeT-
BEPEHHO! CyMMe KBaADATOB MJIMH ero 6umenuaH.

Ilpsmas | npoxomuT uepea cepenunn: peébep AB u CD rerpasapa
ABC D; nnockocts 11, conepxamas !, nepecekaer péépa BC u AD
B Toukax M u N. Iokaxmure, 9uro npaMas | ILenuT orpesok MN
TIOTIONIAM.

Mycte S;, S2, S3 m S4 — nnowanu rpadelt TeTpas’apa, a Py, P, n
P; — mromiany rpaHeil ONMCAHHOTO OKOJO 3TOTO TeTPasapa napaiie-
nenunena. Joxaxure, 4TO

S? 4+ 82+ 8%+ S =P}+P}+ P}

Hycrs a u a1, b u by, ¢ ¥ ¢; — ANMHL IPOTUBONOIOXKHBIX pébep
TeTpasfpa; a, B, ¥ — COOTBETCTBEHHO yranl Mexay Humu (a, B, v<
90°). HokaxuTe, 4TO OXHO W3 4YUCeN aaycosca, bbycosB u ceycosy
— CcyMMa OBYX OPYTHX.
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24.

25.

26.

27.

28.

Iycts hy, hy, h3 1 hy — mmunBl BHICOT TeTpasnpa, a dy, dz u dj
— nnueb ero 6usnicoT. Hokaxure, yTo

1,1 1t 1 1 11
RTRTR TR ETE &

IIycte M — uenrtponn terpasppa ABCD, O — uedTp ero onmucas-
Ho# cdeprnl. JokaxuTe, 9To:

a) DM 1L OM <= AB®+4 BC? + CA? = AD? + BD? + CD?;

6) eciun Toukn D u M ¥ TOUKM NepecedeHMI MEOUAH TpaHell, CXOO-
muxcs B Bepmnne D, nexaT Ha onHo# chepe, To DM L OM.

Oycrs Si, R; u l; (i€ {1,2,3,4}) -—— momwann rpaset, paanyce:
ONMMCAHHRIX OKOJIO 3THX "paHell OKPYXHOCTEH ¥ DACCTOSHUS OT IeHT-
POB 3THX OKPYXHOCTER N0 NPOTHBOMOIOXKHBIX BEPIIMH TeTPA3LPa CO-
OTBETCTBeHHO, a V — ero o6péM. Hokaxure uto

4
18V2 =) "S? (12 - R).
=1

HoxaxuTe, 4To mis moboro TeTpasnpa CyIeCTBYeT TPeyTOJLHUK,
AJTMHEI CTOPOH KOTOPOIO PaBHLI IPOM3BEAECHMAM AMUH IPOTHUBOIIONOX-
HeIX peébep TeTpasnpa, NpUYEM miIoUlafb S 3TOrO TPEYroIbHUKE PaB-
Ha 6V R, rme V — 06néMm TeTpasapa, R — pammyc ero ommcaHHOM
cdepnl. (Popmyna Kpense)

HOycts S1, 520, S3 m Sy — nnomanu rpaHed TeTpasnpa, V. —
ero 00béM, @ ¥ b — INJMHEI IPOTUBONONOKHLIX PEGep, a a n F —
BEeJIMYMHEI ABYTPAHHBLIX yri1oB npu HuxX. Iloxaxwre, 4To

20 —
a4+ b2 4+2.ab-ctga - ctgh = —%—;,

roe Q=(5152)%+ (5153)% + (5154)% + (5255)% + (5254)° + (S354)°
u T=5% + S5 + S3 + Si. (Teopema BpeTmreitnepa)
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Bropoit pasnesn. KouxypcHrle 3anaumn.

1. (M/M-70.5) Onuua xaxnoro pe6pa TpeyroibHoi nupamunn SABC
pasua 1. Orpesok BD ects BeicoTa TpeyronbHuka ABC. PaBrocTo-
porENl TpeyronbEuk BDE nexuT B miockocTH, obpasyomei yroiu
¢ c pebpom AC, npuuém Touku S ¥ E sexat 1o oQHy CTOPOHY OT
nnockoctyn ocHoBaHuss ABC. Hadtn paccrosume Mexny Toukamu S
u E.

2. (m/m-71.3) Bce rpaHm TPeyronbHOX MMpaMuUOLl — paBHBle PaBHOGes-
PEHHBEle TPEYrofbHUKU, a BBICOTA NMPAMUALI COBIaJaeT C BHICOTOH
onlHO# u3 eé 6okoBBIX rpanei. Haity 06b8M nHpaMUILL, €CIIM PacCTo-
sHMe MeXAYy HapbGoNbUIMMU IPOTUBONONIOKHBIMA péGpaMu paBHO 1.

3. (m/M-72.4) B Tpeyronsroi nupamune SABC 6okoBoe pe6po SC pas-
HO pebpy AB u HakyoHeHO K niyockocTH ocHosauus ABC non yriom
60°. UssecTHo, uTo BepumHEnl A, B, C u cepenunnl HokoBHIX Dé-
6ep mupaMmmIbl PACOJ0XeHbl Ha cdepe pamuyca 1 m. HokasaTs, 9ro
HNEHTP yKa3aHHOR cdepHl jexuT Ha pebpe AB, u HaliTU BHICOTY i1H-
pPAMMIEL, ONYIIEHHYIO Ha ocHoBaHMe ABC.

4. (M/M-73.4) B TpeyronpHoit nupamune ABCD rpaun ABC u ABD
AMEIOT IJIoMaX p U ¢ u obpasylorT Mexny coboir yron «. HakTu
IIoLIalh CEYeHU TUPAMUJILI, MPOXOAKIIEro Yepe3 pe6po AB ¥ ueHTp
BIOMCAHHOTO B MPDaMUAY LIapa.

5. (mM/M-74.4) B TpeyronbHoil nupamune ABCD pe6po DC = 9, pebpo
DB = AD, a pe6po AC nepnenmukynapao K rpaiu ABD. Cdepa
pamnyca 2 xacaercs rpanu ABC, pebpa DC, a rakxe rpaun DAB
B Toukxe nepeceyeHns eé menuad. Haiitu 0o6hEM nupaMuas.

6. (mM/M-77.5) OcnoBanuem mupamugsl SABC saBiaseTcs paBHOCTOPOH-
Huit Tpeyroasank ABC, nmuua cTOpoHH! KoToporo paBHa 4v/2. Bo-
koBoe pebpo SC nepHeHOUKYNAPHO [NIOCKOCTH OCHOBAHUA U MMEET
mnuey 2. HaiiTy Benmu4uHy yrila u paccTOsHMe MeXAY CKPeLIuBalo-
[MUMMCH OPAMBIMH, OHA M3 KOTODKIX [IPOXOAUT Yepe3 TOUKY S u ce-
penuny pebpa BC, a npyras upoxoput depes rouky C u cepenumy
pebpa AB.

7. (M/M-78.5) O6bém mupamuusi ABCD pasen 5. Yepes cepemunnl pé-
6ep AD u BC nposemeHa IIIOCKOCTH, Nepecexawpmas pe6po CD B
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10.

11.

Touke M. Illpu 3ToM oTHolnerme NauHnl orpeska DM x mgnude oT-
peska MC pasHo 3" BrruucnuTe miomann ceueHus NUPaMUAL! YKa-

3aHHOK NJIOCKOCTERIO, €CJIX DacCTOLHNE OT Heé o BEPIUNHEL A paBHO
1.

. {M/M-79.5) OcHoBanueMm TpeyronpHo#t nmupamunst ABCD sasnsercs

tpeyronsuuk ABC, B xoTopoMm [A = -;[, LC = -;:, BC = 2v/2. Onu-

HE pé6ep AD, BD, CD paBHm Mexny coboii. Cdepa panmyca 1
xacaeTcs pébep AD, BD, npomonxenus pebpa CD 3a touxy D =
nnockoctu ABC. HaiiTy BenMumHy OTpeska KacaTelbHOR, HPOBenEH-
Hok u3 Toukn A X cdepe.

. {mM/m-82.5) Ilana Tpeyronbrax mupamuna ABCD ¢ Bepumuoir D,

rpanu Koropoit ABD u ACD — upaMoyrosibHmle TpPeyroibHUKH,
pebpo AD nepnenupukynspHo Mepuane AK ocuoBanus ABC u AD =
AK. CedyenneM mupaMuOsl IJIOCKOCTHIO, He NPOXOAsIIeR yepes cepe-
nunbl pééep AD w BC, asnsercs paprobounas Tpanenus EFGH
c ocHoBauusmMu EF u GH, npuuéM touka E nenwur pebpo BD
momofniaM, a Touka G nexuT Ha pebpe AC m AG = 3GC. Hairtu
oTHomenye mwiomanu tpanenun EFGH x nnomanu rpasw BCD.

(M/m-83.5) Hana TpeyronbHas nupamuna ABCD. Touxa F B3sTa Ha
pebpe AD, a Touka N B3sgTa Ha peGpe DB Tak, yro DN : NB =
1:2. Yepes toukn F, N 1 Toyky nepecedeHNs MEAHAH TPEYTOJAbHU-
xa ABC npoBeneHa MIIOCKOCTh, nepecexalomas pe6po CD B Touke
H. Yepe3 Touky H mnpoBefieHa IIIOCKOCTh, MapaJliielbHAA IFIOCKOCTH
ADB wu nepecexawomas pébpa CA u CD B touxax L u K coor-

2
1 CH AF

percTBeHHO. M3BecTHo, 4T0 —— = | —— U 9TO pajuyc IIapa

’ HB FD y pa,

prnucansoro B nupamuny CHLK , pasen R. HaiiTy oTHOmMEHME TIIO-

wann TpeyronsHuka ABC k cymMme mioinafieil Bcex rpaHeit MIUpaMu-

nu ABCD, ecnu anusa nepneHAMKynspa, ONYHEHHOTO M3 BEPIINHLI

D wa nnockocts ABC, pasua h.

(m/m-87.6) Cdepa xacaetca pébep AS, BS, BC u AC TpeyronbHoR
nupamunsl SABC B Toukax K, L, M u N coorsercTBerno. Haiitn
nnuny orpe3ka KL, ecnu MN =7 cm, NK =5 cu, LN = 24/29
cuy KL=LM.
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12.

13.

14.

15.

16.

17.

18.

(M/M-94(2).5) HastTu HauGonbiuee 3Havenne o6béMa nupamuast SABC
TIPH CIEQYIOMAX OrPAHUYEHUAX:

SA<4, SB>7, SC>9, AB=5 BC<6, AC<S8.

(m/m-95(1).6) B mapamune SABC asyrpaHEnie yrisl npu pébpax
AB, BC n AC pasam 90°, 30° n 90° coorBercrsenno. IInockocTs
nepecekaer pébpa SB, SC, AC u AB B Touxax K, L, M N n
COOTBETCTBEHHO, NpUUEM ueThipéxyroneuuk K LM N — tpanenus,
ocHosanve K L xoTopo# Brpoe MeHbite ocHoBanus M N. Hairn mmo-
Aanb 3TOM Tpaneuuy, ecliu eé BuicoTa paBHa 13 u AS = BC = 13.

(m/M-95(2).5) BolcoTa nupaMmAm paBHa 5, a OCHOBAHMEM CIIYXMUT
TpeyroibHuk co croporamu 7, 8 u 9. Hexoropas chepa xacaercs
IIOCKOCTeR BCeX GOKOBHIX I'DaHell MHpPaMUILI B TOUKAX, JEKAIMUX Ha
cToponax ocroBanus. Hality panuyc chepnl.

(m/M-98.6) Hana mupamuna ABCD.  Cdepa Kacaercs mIOCKOCTel
DAB, DAC un DBC B Toukax K, L, u M coorBercTBenHo. Ilpn
sroM Touka K maxomurcs Ha cropone AB, Touka L — Ha cTopoHe
AC, Touxa M — Ha cropore BC. WapecTHo, uTO paguyc chepn
pasen 3, LZADB = 90°, LBDC = 105°, LADC = 75°. Haittu 06béM
YPAMHUIBL.

(M/M-99(1).6) Ocrosanve H BricoTsl SH TpeyroybHOM MMPaMMILI

SABC upxnapgnmexut rpain ABC, SH = \/-2-5? SA =1, SB =

2, yron LASB = 120°, yron LACB = 60°. HajtTn pamuyc cdepnl,
onucaHHo# okono nupamuasl SABC.

(M/M-00(2).6) Hapannensuble mIockocTH « 4 [ HEIST TeTPasap
ABCD Ha Tpu 49acTH Tak, 4TO 00B&M cpeHell 4acCTH MeHbule O6b-
€MOB Kax oW M3 KpakHux uacreir. Paccrosume ot todek A 1 B 1o
nnockocTu « paBHB 15 M 10 coorBercTsenno. PaccToguus. ot TO-
yexk A u C po nmockoctu  pasumt 10 m 8 coorsercrnenHo. HaiTu
OTHOIIEHNE IIIOMIANlel ceYeHu TeTPpa’Apa IIIOCKOCTAMU a ¥ (3, ecrn
M3BECTHO, YTO ORHO M3 3THUX CEYeHMI —— TpaNelns, a PacCTOsHHE OT
Toukn D nmo mnockocTH a MeHbue 12,

(BMzK-77.5) B nupamune SABC npswmas, nepecexkaiomas péépa AC
u# BS u neprieHAuKyNApHas MM, IPOXORUT depes cepenuny pebpa BS .
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19.

20.

21.

22.

I'paur ASB paszoBenuka rpanu BSC, a mnomans rpanu ASC B
nBa pasa Gonbuie miomanu rpasu BSC. BHyTpM nupaMupgnl ecTh
Touka M, cyMMa pacTOSHMA OT XOTopoi mo Bepmua B u S paBna
CyMMe DacCTOAHME N0 BCex IpaHell nupaMunnl. Hafiru paccrosHue ot
Toukr M 1o Bepmmust B, ectu AC = /6, a BS = 1.

(BMuK-81.6) B nupamune SABC mnomans rpain ASB pasra 3%/_3,

;,?1, AS = SB, SC - AC =

20. U3BecTHO, YTO NMEePHEHAUKYISAPHl K TPAHIM, BOCCTAHOBICHHLIE U3
HEHTPOB BIMCAHHLIX B HEX OKPYXHOCTEH, IePeCeKaloTCcs B OMHOR TOY-
ke. Haittu 061ém mupamennt SABC.

penuyuHa yrina ZBCS paBHa arctg

(BMuK-87.6) B nupamune ABCD nposenero cedenne K MLN Tak,
yTo Touka K nexur ua pebpe AD, Touka M — Ha pebpe DC, Tou-
ka N — Ha pebpe AB, Touxa L — Hua pe6pe BC, u O — Touka
nepecededus puaronanted KL u MN yernpéxyronsuuka KMLN.
Ceuenne KM LN penut nupamMuny Ha ABe dacTu. Haitum oTHoule-
Hue 00BEMOB 3THX YacTeld, eClIi U3BeCTHHI CIELYIOLINe COOTHOLIEHUS
MeXAy IJIXHAMH OTPE3KOB:

4.0L =3-OK, 25-ON =240M, DK-NA-KA-BN =KA-NA.

(BMuK-89.6) B nupamnne SABC ocnopanue H Buicors: SH nexnr
Ha meguae CM ocuopanus ABC. Touka O, 4BAfIOMAACS CepenUHON
BuicoTnl SH, HaxonuTcs Ha ONMHAKOBOM PACCTOSHUM OT TOYKH S,
Touku FE, nexamei Ha peGpe SA, u Toukum F, nexameii Ha pebpe

SB. ViaectHo, uro SH = 8, AB = 16+/2, EF = 8\/%, yron LSMC
He 6onpime 30°, a paccTosHUe Mexny cepenuHamu pébep AB u SC

pasHo 4v/13. HaitTu paguyc cdeprt, BnucarHO# B mupamuny SABC.

(BMuK-94(1).6) B Tpeyronbnoit nupamune ABCD péépa AD u BD

neprneHukynsapusl. Ha pe6pe AB B3sTa Touka M Tak, YTO KBagpaT

cyMMBl paccTosHuMi oT BepmumH A, B, C gpo mpamoit DM pasen

YIBOEHHON CyMMe KBaapaToB mnuH pébep AD, BD, CD. Nasecr-
7

po, uro CD = 20, a yron LDAB = arctg 3" Onpemenuts AMuHY

orpeska CM.
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23.

24.

25.

26.

27.

(BMzK-97(1).6) O6ném nupamunni SABC papen V. Uepes Touxku
M wu N, nexaumue na pébpax AS m AB cOOTBEeTCTBEHHO, M BHYT-
peHHIo Touky P rpamun ABC npoBeneHa mI0OCKOCTH, NepeCceKalomas
npamyio CS B Touke L. Uycts D n E — Touk¥ nepeceyeHmMs Ips-
Mbix AP u BP, c pé6pamu BC n AC coorsercTsenno. U3BecTHo,
yto AN = NC, AM =MS, AP=3-PD n BP =2- PE. Haittn
06b8M mupamunst ACLN.

(¢u3-71.4) B ocoBauuu TpeyronbHoit nupamuns SABC nexuT nps-
moyronbuutit Tpeyronnunk ABC. Cepenuna D runorenysmt AB sto-
ro TPEYroJbHUKA SBJISETCS OCHOBAHMEM BHICOTH! SID naxHo#i mmpa-
munsl, Masectro, yro SD = h, AC = b, BC = c. Yepea cepenuny
BricoThl SD npoBeneHo cedeHMe MIOCKOCTHIO, NapannelbHoi pébpam
AC r SB. HaitTn nyiomans 3TOr0 CEYEHHUS ¥ YTOJI MEXIY TIIIOCKOCTBIO
CEUeHNs ¥ OCHOBAHMEM NUPAMUIH.

(¢n3-73.4) B Tpeyronsuoi nupamune SABC sBuicora SO npoxomut
yepes Touky O — LEHTD Kpyra, BIMCaHHOro B ocHoBanue ABC nu-

™
pamunel. MssectHo, uro LSAC = 3 LSCA = — , a OTHOLIEHKE IJIO-

mwanu tpeyronsHuka AOB x nnomanu Tpeyronsunka ABC paBHO-

————. Hasrn yron /BSC.
243 y

{®u3-75.5) B Tpeyronvunke ABC yron LACB — npamoit. AC = a,
BC = 3a. Yepe3 Touky B npoBegeHa B IpOCTPAHCTBe ONpAMas, ep-
neHanKynspHas orpesky BC, u Ha »T0it npsMoit B3ATa Touka D Tak,
yTo BD = a. IIByrpanuslit yroyt MeXRY HOIYILIOCKOCTAMHM, KOTODLIM

npuHagnexaT Tpeyronounku BCD u ABC, paBex T ITap xaca-

erca orpeska AB B Takoii Touke P, utro AB = 3 - AP, u xacaercs
orpe3ka AB B Takoi Touke Q, wro CD = 3 - QD. Haitru pagnyc
mapa.

(¢u3-76.5) Bce mnockue yrasl TpéxrpaHmHoro yriaa SABC (S —
BepumHa) npsmsule. Ha rpaan ASC B3sgTa Touka D Ha paccTosmME
5 cau ot BepmmHEl S U Ha paccTogHmM 3 cu oT pebpa SC. U3 HexoTo-
poit Toukn M , pacroJIOXKeHHOR BHYTDH TDPEXTDAaHHOIC YI;;I_'Ia SABC,

B Touky D nHampasuen nydu cBera. Jlyu oGpasyer yron i pebpom

SB m yron g ¢ pebpom SC. Jlyu 3epkanbHo OTpaXaeTcs OT OT I'pa-



Crepeomerpus. §1. Obmue cBoHcTBa TeTPA3APA. 77

28.

29.

30.

31.

32.

33.

Heirt yrna SABC cHawana B Touke D, 3atem — B Touke E, 3aTeM
— B Touke F. Haiirn qnuuy orpesxka EF.

(¢u3-86.5) B Tpeyronbroin nmpamume SABC nua pe6pe SB Basra
Toyxa M, mengmas orpesox SB B oTHomwenuu 3 : 5, cyuTasg OT TOU-
ku S. Yepes Touxu A u M napamensHo Menuake B Tpeyronnru-
ka ABC npoBenmeHa miockocTh. B KaKOM OTHOLIEHMH 3Ta IUIOCKOCTH
nenuT o6bEM nmupaMuin?

(¢n3-88.6) B rpeyronnuoit nupamuge SABC (S5 — Bepmmua) yron
LACB — npsawmoin, AC = 3, BC = 4, SC = /38. Boxosnie rpa-
HE OUpaMUIhl ONMHAKOBO HAKJOHEHH K ocHoBauuw ABC. B nupamn-
Ay BIONCAH QUIMHAPD, IUIOIafhk GOKOBOMR MOBEPXHOCTY KOTODPOro PaBHa

8n
5 Huxuee ocHOBaHNE NMIMHADA HAXOAMTCSE B INIOCKOCTH OCHOBAHMS

MUPAMUABL, & OKPYXHOCTDH BEPXHErs OCHOBAHUS HMeeT POBHO 11O OOHOHR
obweit Touke ¢ KaXxaoi U3 60KoBbIX rpaHedl nupaMugsl. Hatu paanyc
OCHOBaHUS LUMWJIMHIDA.

($m3-97.6) B ocHOBaHMM NUPaMUOB! JIEXHT TPEYTOJBLHUK CO CTOPO-
Hamu 7, 8, 9. Bokosule pébpa nupaMuabl HaKJIOHEHH! K IJIOCKOCTH
ocHoBaHug nmox yriaoM 60° . HaiTu BelcoTy nmupaMunbl.

(xum-87.4) OcHoBaumem TpeyrosisHed nupamunsl SABC sensgercs
paBHOGeIPEeHHbIH! IPIMOYT'ONBHEIN Tpeyronisuuk ABC ¢ runoTeHy30i
AB. Ha pebpe AS Basrta Touka D, Takas, yTo orpesok DB nepnen-
nuxynsaper pebpy AS. Ilpoexuus O Touk# D Ha OCHOBaHME NMDPaMU-
IEI JIEXUT Ha oTpeske AB u menut ero B oTHomenur BO : 04 = A
HafiTu passocts 06bémon mupamur SABC u DABC, ecnu u3secTHoO,
yTto yron LACS =90°, a AD =b.

(6u10-81.5) B TpeyronsHo# nupaMuze IIMHB OBYX HellePeCceKaiOmuxcs
pébep paBHE 12 w 4, a ocrandsuse pébpa umelor muHy 7. B mapa-
Muay BuucaHa coepa. Haittu paccrosnue oT ueHTpa chepsl 10 pebpa
muHE 12,

(610-84.4) B Tpeyronbuont nupamuge SABC nnunn Bcex pébep, me-
pecexalomuxcs ¢ pebpom BC, paBHm Mexny coboi u B 2,5 pasa 6oms-
Ie AIUHBI 3TOr0 pebpa, pasHoit b. BricoTa mupamMunsl, onymeRHas 13
BepmmHnl S Ha ocHopanue ABC, HaXOOWTCA BHYTPH NEPAMULL!, U
KBazpaT eé ANMHB B 4,5 pasa 6onsure xBanpaTa anunsl BC. Touka
M gennt momonaM Beicotry rpaHd SBC, NpoBeAEHHYIO M3 BePIIMHAI
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34.

35.

36.

37.

38.

39.

S k pebpy BC'. Yepes Touku A u M nposeaeHa ceKylIas IIIOCKOCTh,
o6pasylonias ¢ IIIOCKOCTHIO OCHOBAHUA MUPAMHUILI YO, BeJIMYNHAE KO-
Toporo paBHa 30°. KaxoBa niomans nojHOR MOBEPXHOCTH YACTH IIH-
PaMMIbl, 0OTCEKAEMOMR 3TOM MIIOCKOCTRIO M CONEPXAIEH BepIIMHy S, I
CKOJIBKO TAKHMX [ITOCKOCTEH MOXHO HOCTPOUTDH !

(610-98.4) OcroBanuem nupamunet SABC sBnseTcs NpAMOYTOIBLHbIR
ABC (C — BepmmuHa npsmoro yria). Bce GoxoBnle rpanm mupa-
MRAL! HAKJIOHEHHI K €8 OCHOBAHUIO NON ONMHAKOBHIM YIJIOM, DaBHBIM

. 5 . .
arcsin 3 HaniTu nnomans 60K0BOR NOBEXHOCTH MHPAMMILL, eciu SO
— Bricora mupamunsl, A0 =1, BO = 3/2.

(nous-78.4) IlnockocTs NPAMOYIONLHOIO TPEYTOILHEKA, JIMHB! KaTe-
TOB KOTOPOro paBHbl 3 cu 1, 4 cu obpasyer ¢ mnockoctbio P yrod,
BeIIMYKHA KOTOPOro PaBHa «. ['MIIOTeHY3a 3TOT0 TPEYTrONbHUKA, JIEXUT
B mirockocT P. HaitTy Benuuuny yria, koTopulit obpasyeT MeHbIINHK
KaTeT C INIOCKOCThIo P.

(reorp-88.4) TpeyronnHas nupamnna ABCD mnepecekaeTcs IIIOCKOC-
Tei0 P 1o vernipéxyronsuunky EFGH tak, yro Bepuiudnl FE u F
nexaT Ha pébpax AB u AC u nnuma orpeska EF pasma 1 cu. Ma-
BECTHO, 4TO IJIOCKOCThs P mnapanmnenbHa NPOTHBONONOXHBEIM pEGpaMm
AD un BC, xoropule paBHsl cooTBeTcTBeHHO 4 cu 1 2 cum. HalTu me-
puMeTp deThipéyxyronbuuka EFGH .

(reorp-99(1).6) Hana TpeyronsHas NupaMuaa, QIMHL pébep KoTopok
pasuut 15, 9, 9, 12, 12, 3. HaiiTu paauyc onucaHHON BOKpYT IHpa-
MEIL cdhephl ¥ 06BEM NMUPAMMILL.

(reorp-99.6) B npocrpancTse sanann Tpu nyda DA, DB u DC, nme-
jouue obmee Havano D, tax, utro LADB = LADC = (BDC = 90°.
Coepa nepecexaeT aya DA B roukax A; m Ay, aye DB — B roukax
B; u By, anyda DC — B roukax Dy n D,. HaiiTu mnomans Tpe-
yroneauka A;B;C, ecniu nnomanu Tpeyronsnukos DA By, DA,Cy,

5
—2—, 10, 6 n 40.
{reon.OI'-79.5) OcuoBannem nupamunn SABC sABNAeTCS IpaBUIL-
Huli Tpeyronsuuk ABC , mnmuHa cTopoH! KoToporo pasHa V3. Oc-
HOBAHMEM BHICOTHI, ONYIICHHOH U3 BepwnHb S, ABIdeTcs Touka O,
nexamias BHYyTpu TpeyroibHuka ABC . Paccrosume ot Touxu O no

DB{Cy n DA3B; paBHBI COOTBETCTBEHHO
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40.

41.

42.

43.

44.

cropornl AC passo 1. Cunyc yrna ZOBA 0THOCMTCH K CHHYCY yria

5
LOBC xax 2:1. Ilnomans rpanu SAB paBHa 5 Haitrn 06béM
OUpaMUIBL.

(reon.I'®-83.6) B ocuosanun nupamunm SABC nexut paprobenpen-
Huli Tpeyronsauk ABC, B xoTopoM anuuut cropon AB u AC pas-

4
#bl 1, a xocunyc yrina LBAC paBer —. Pebpo SA nepnenmuxyispHo

pébpam AB u AC, yron /BAC snBoe 6onbuie yrana {BSC. Beyrpn
NUpaMHaLl HAXOOUTCA IPSAMOM KPYToBOW UMIWHAD, obpa3yiomas Ko-
Toporo napaniensia BC. Kakoba Haubonsias BO3MOXHAS IIOINAAL
GOKOBO NMOBEPXHOCTH TAKOTO HUIUHApa?

(reon.OT-83.6) B ocuoBannm nupamuasl SABC nexaT TpeyrolibHUK
ABC, nnuum cropor AB u AC pasuet /5, pebpo SA nepnenau-
kynsapHo nnockoctu ABC, yron /BAC sasoe Gonbwme yraa LBSC.
Cpenu BceX NpPAMBIX KPYTOBRIX HUIMHAPOB ¢ o6pasyioined, mapaJi-
nensHO SA, M HAXORAWIUXCA BHYTPH MHPAMHUIbLI, PACCMATPUBAETCH
uunuHAp ¢ Haubonbume# mwomansio 60KkoBoi NoBepxHOCTH. M3BecTHo,
9TO PACCTOSHME OT EHTpa €ro HHXKHErO OCHOBaHMA 1o pebpa BC co-

1 y
craBiaser — nauHL Meguannl AM Tpeyronnruka AABC. Haitu

06béM nupamnau SABC.

(reon.I'®-84.6) Y nupamunsr SABC nnunst pébep AB u AC pasHu
1, nnnsa pe6pa BC pabma V3, a mnuHa Beicotnt SH pasma 2. Oc-
HoBaHue H BBICOTHI HaXoONTCH Ha paccTosHuu 1 or BepmuHbl C, 1
AH | AB. HaitTu oTHOIIeENe IUIOIAaNEN IOBEPXHOCTER BNMCAHHOTO
B IMPAaMHUAY ¥ OMMCAHHOTO BOKDYT NHpaMUAR LIADOB.

(reon.OI'-84.6) B ocuoBarum nupamunsl SABC nexut paBHoGen-
pennnlit TpeyronbEuk ABC, y KOTOpOro BenuwdMHA yrila IIpH Bep-

e A paBHa ;—r, a pébpa AC u AB uMeloT OAMHAKOBYIO JUIHHY
14+v/2. OcuoBanne H BricoTsl SH NUPaMMAB PACIOIONKEHO TAK, UTO
CH | AB, BH || AC. HaiiTt paguyc OIMCAHHOI'O OKOJIO NUPAMUILI
SABC wapa, ecnn gnuna Beicots: SH pasHa V5 + 2v/2.

(?xon.K-77.5) B Tpeyronsuoit nupamune SA;A;A3 Ha cTOpoHAX oc-

HoBaums A1 A;, A;A;, A3A; Bubpasnl coOTBeTCTBeHHO Touku Ky,
Kz, K3 TakK, 4TO A1K1 : K1A2 = Ang : K2A3 = A3K3 : K3A1 = 2.
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Yepes cepennny pebpa SA; nmapannenbEo OCHOBAHUIO TUPAMHBILL TPO-
BefleHa TJIOCKOCTh 7, KoTopas nepecexaet orpesku SK;, SK2, SK3
B Toukax L, Lz, L3 coorBercTBenHo. Tpeyronbuuk L LsL3 npunsr
3a BepXHee OCHOBAHUE NMPAMOH NPHU3MBI, HUXKHEE OCHOBAHHE KOTODOM
TIEXUT B IIIOCKOCTH OCHOBaHUS nupamuisl. HaiTu o66éM npusMsl, ec-
nu o6néM nupamuasl SA1 A2 A; pasen V.

45. (sxou-86.6) B mupamune SABC nmunn péep SC, BC u AC pasu

coorsercTBeHHo <V 93, 3 u 4. UasecTHo, uyTo yron LABC Tynoi,

pebpo SC nepnenAMKyNsSpHO K INIOCKOCTH ocHoBauuf ABC, a pagu-
yC OKPYXHOCTH, ONCAHHOM OKOJ0 TpeyronbHuka ABC, paBed ﬁ

HajiTu niomalb ceYeHUS NMEPAMUIBLI NIIOCKOCTBIO, NPOXONSIUER de-
Y

pe3 BepmuHy S, TOYKY mepeceuenus MepuaH Tpeyroibuuka ABC n

HEHTP OKPYXHOCTH, BIIHCAHHOR B 3TOT TPEyTONbHEK.

46. (3xou-92.4) B Tpeyronbuon nupamune ABCD minockue yraw LBAC,
3
LBAD w LCAD npu Bepminie A paBHH E, o " ul COOTBETCTBEH-

Ho. Oupepenuts yron mexny rpausmu BAD u CAD.

47. (3xo-99.6) B Tpeyroneuoit mupamnne SABC yron LABC = o pe6-
po SC = d sBnseTcs guaMeTpom cdepsnl, Nepecekawoumeir pébpa SA
u SB B ux cepenwHax. HaiiTu o6bém nupamunnl, ecnm ZSAC =

(SBC = 3 npuuém [ < g

48. (mcux-92.5) B rerpasnpe ABCD na pebpe AB Basta Touka K, Ha
pebpe AC — Touka L, na pebpe BD — N, ua pebpe CD — M.
Touxku E, G — cepenunnl pébep AD u BC' coorBercTBerHo. [Ips-
mule EG, KM, LN nepecexaloTca B ogHoit Touke. Hajru miomane
yeTnipéxyronbHuka K LMN,eciu AK : KB=5, AD =9, BC =8,
a yroa Mexny ckpeinuBapomumucs upiMmeiMu AD u BC pasen 45°.

§2. Terpasnpsl co cneNUAILHLIMU CBOMCTBaAMM.

IIpexne, 4eM NpUCTYONThH K PEIIEHMIO 3afad, 03HAKOMHMCS CO CJIeNYIO-
IIAMY OIpenesleHHAMH. :
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e Omnpenesenue 1. Terpasap Ha3nBaeTCs TPABHIBLHEIM, €CIIM BCE €ro
pébpa pasn=l. (cM. puc.5.)

¢ Omnpenenenue 2. TpeyronpHas nupaMuiia Ha3LIBAeTC ITPABHJ/ILHOH,
eCIIy OCHOBAHMEM NHMPaMHIL! ABJISETCE NPABUIBHBLIE TPEYTONbHHK, 3
OpTOroHalIbHASA NPOEKNUs BePDIINHE! MUPAMHUABI Ha IUIOCKOCTH OCHO-
BaHUS COBIAAaeT C LIEHTPOM TDEYTOJILHUKA, JIEXKAIEro B OCHOBAHUH.
Bce GokoBRIe rpaHK IPaBHIILHON TPEYrOJNILHOM MUPAaMUALI — PaBHbIE
Mex sl coboil paBHOGeApeHble TpeyroabHUKY. BricoTa 60xoBol rpaun
NPaBUIBHON NMUPAMUALI, NPOBENEHHAS M3 €€ BepPLINHBI, HA3ILIBACTCH
anogeMos 3Toil nupaMuasl. (cM. puc.6.)

¢ Onpenenenne 3. Terpasap HazbIBaeTcs IPAMOYIOJBHBEIM, €CIIA BCe
TPH INIOCKKX YIJla NPH Kako# 1160 ero BepinHe npsmsre. (cM. puc.7.)

e Onpenesienue 4. TeTpasnp Ha3nBaeTCS PABHOrDAHHEIM, €CIN BCe
€ro rpaHy PaBHbLI (MO €CMb A6AMOMCH PAGHLLMY TNPEYZOALRUKAMY).
(cm. puc.7 u puc.8.)

e Onpenesienne 5. Terpasnp HaswlBaeTcs OPTOLEHTPHIECKHM, €CITH

BCe €ro BHICOTHI (UAU UZ P0Joadicentus) MePECEXalOTCA B ONHOM TOUKe.

A A

puc.5. IlpaBuiIBHNA TeTpasnp. puc.6. Ilpasunbuas
TPEyroJabHAS ITHPAMULA.
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C Ap
puc.7. Ilpamoyronsueii  puc.8. Pa3sépTkxa paBHOrpaHHOIO .
TeTpasap. TeTpas’apa.
B A’ B
D' C
1
!
C D B
A B A H D
puc.9. IIpaMoyroasusi puc.10. Y Terpasnpa
napaJllesienIunes] ONUCAH ABCD AD f BC‘?

OKOJIO paBHOIDAHHOTO TETPAa3Apa.
Bce ¢dopMynn ¥ yTBepXAEHHUSK, KOTOPhIE UCNOJIL3OBATINCE AN PEIIeHUS
3aM1ad B IpeAblayIneM naparpade, MOy T IPUrogUTHLCS U B 9TOM naparpade.
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IlepBriit pasges. CpolicTBA CHIEUMATILEBIX TETPA3IAPOB.

1. Inuna pebpa npaBuibHOTO TeTpasnpa paBHa a. IlokaxuTe, 9TO:
a) xaxOas U3 ero BHCOT (MenuaH, GHCCEKTPHUC TPEXIPAHHEIX YIVIOB)

paBHA a4/ = ;
3
V6
6) panuyc R ONMCAHHOTO OKOJIO HEro mapa paBeH R = aT ;
V6
B) pamuyc 7 BIMCAHHOTO B HETO IIapa PaBeH T = G—— ;

12’
3 V2

r) 06uém V pasex V =a 13

2. HoxaxuTe, YTO B IPABIIILHOM TeTPadaApe Yroll MexAay mMo6um peGpom

" IITOCKOCTH I'DAHU, KOTOpOﬁ OHO HE€ IDMHALNJIECXKHUT, paB€H arccos —— .

V3

3. Hokaxure, 4TO B IPABMILHOM TETPAa3Zpe yrojl MeXAY IIIOCOCTIMM
1

no6BIX IBYX rpaHell paBeH arccos - .

3

4. IokaxuTe, 4YTO IPAMEIE, COEAUHAIOLINE CEPEANHY BBICOTHI IIDABUIILHO-
ro TeTPa3Apa C BepPIIMHAMY I'DaHU, Ha KOTOPYIO 3Ta BLICOTA ONYIIEHA,
TONIapPHO MePIeHONKYISPHHI.

5. B rerpasape SABC SA = SB = SC ¥ cymMma OByrpaHHBEIX
yrios npu pébpax SA u SC pasua 180°. Hokaxure, uto AS =

%\/ AB? + BC?.

6. CyMMa JUIMH ONHOM Naphl CKPEIIUBAKOIIUXCH pébep TeTpasnpa paBHa
cyMMe IUIMH Apyro# napsul. JlokaxuTe, 4TO cyMMa BeIIMYMH OBYTpaH-
HBIX YTJIOB IIDH NlepBoit nape péGep paBHA CyMMe BeJTMYUH ABYT PAHHEIX
YIrJI0B IpU BTODOM mape.

7. Bce rpann TeTpasnpa — nofobGHuIe MeXAY co60i IPIMOYTOIbLELIE TPe-
yronpuauku. Iloxaxure, yTo oTHoweHne Haubosbliero pebpa x Hau-

3
1++/5

MeHbIIEMY PaBHO 3
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8. Coepa kacaerca pébep AB, BC, CD n DA Terpasnpa ABCD B
Toukax L, M, N n K, spnsiommuxcs BepmimHamy ksanpata. Hoka-
XHUTe, YTO ecn¥ 3Ta chepa kacaeTcs pebpa AC, To oHa KacaeTcs ¥
pebpa BD,

9. B rerpasape ABC D nnockue yrau npu sepmme D npsmuie. IlycTs
LCAD = a, LCBD = u LACB = ¢. llokaxuTe, 4TO COS{p =
sina - sin 8.

10. B rerpasgpe ABC D nnockue yrisl npu Bepuminde D npsamule, AD =
a, BD =b, CD = c. Hokaxure, 4T0:

1
1) Bce GuMenMaHK! MMEIOT OAHY M TY Xe JUINHY PABHYIO 3 va? +b% 4 ¢?;

2) panuyc R ommcaHHOM OKOJIO 3TOro Terpasapa chephl paber R =
1
51/02+b2 +02;

1
3) nnomans rpasuw ABC paBHa Saapc = E\/a%2 + a2¢? + b2c?;

4) BumonHeHo cooTHowenne S 4pc = SXapp + Siaco + Sascp
(" reopema Mudaropa” At NPAMOYrOIbLEOTO TeTPA3APA);

5 1 1 1 1 h :
) o + " + rE roe — BBICOTa TeTpajApa, ONyIeHHas U3
Bepuanl D ;

1 11 1
6) 352 + 5 + ~, rie d — paccrosuue no rpaneir ABD, ACD,
a c
BCD ot touxkn O, npunaanexameit rpaan ABC ¥ paBHOYDaJIEHHOR
OT OCTAJILHBIX IPDaHen;

1 1 1 1 /1 1 1 .
7)—=—+—+—+ — + 5 + —, e r — panguyc BIHCAHHOM B
r a b ¢ a? b2 ¢

3TOT TeTpa3’ap chephl.

11. B rerpasnpe ABC D nnockue yrasl npn Bepiuinte A npameieu AB =
AC + AD. Jokaxure, YTO CyMMa INIOCKHX YrJIOB npu Bepuumne B
paBHa 90°.

12. Tpu AByrpaHHBIX yria TeTpadnpa npameie. IJokaxuTe, 4TO y 3TOro
TeTPas’Apa €CTh TPH MIOCKUX NPIMEIX yria.

13. B TeTpasgpe TpH ABYrpaHHHX yria npsamule. Oampa uy Gumennan
paBHa a, a Apyrag — b, npuuém b > a. NokaxuTe, YTO NiMHA Han-
6oxnpmero pebpa TeTpasnpa pasHa v/ 3a? + b2
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14. Tpu mByrpaHHBIX yria TeTpa’fpa, He NPHUHaaNeXallne ORHOM Bep-

muHe, paBHL 90°, a Bce ocTanbHEIE ABYTPaHHEIE YTJIBI DABHEI MEXAY
V5 -1

coboit. JlokaxuTe, 9TO KaXARIA U3 3THX YIJIOB PaBEeH arccos .

15. B rerpasape ABC D nByrpaunsie yrinl npu pébpax AB u CD pas-
HBI; PABHEI TaKXe AByrpaHHule Yriml npu pé6pax BC u AD. Hoka-
xure, 4T0o AB=CD u AD = BC.

16. Ilpamas, npoxoasinas yepes UeHTPOU TETPA3APA X UEHTP ero OINUCaH-
HO¥ cdepnl, nepecekaeT pébpa AB n CD. oxaxurte, yto AC = BD
u AD = BC.

17. Ilpamas, npoxofsias yepe3 LNEHTPOND TeTPa’npa M HEHTP ero BIH-
caHHON cdepnl, mepecexaer pébpa AB n CD. Ioxaxure, uro AC =
BD n AD = BC.

18. Hoxaxure crrenymomue HeoOXoAMMBIE ¥ AOCTATOYHEIE YCJIOBHSA PaBHO-
rpaHHocTH TeTpasapa. Terpasap ABCD saBnsercd paBHOr pAHHBIM
TOTQa ¥ TOJIbKO TOTHA, KOTAa:

1) ero ckpemuBawmuecs pébpa NonapHO PaBHBbI;

2) cyMMa INIOCKMX YIJIOB NPH Kakoi-nubo ero Beprumde pabra 180°,
M eCTh [IBE Naphl NONAapHO PABHBIX CKpeMBAKOLIMXCE peébep:

3) ecTh OBe €ro BePUIMHEI, CYMMBI IUIOCKHX YIJIOB IIPH KaXZOH H3
xorophlx paBisl 180°, u pe6Gpo, coenuHsIOIee 3T BEPIINHLI, PaBHO
CKpeLIuBAaonieMycs ¢ HAM pebpy;

4) eCTb TPH €ro BEPIINHEI, CYMMBI IIOCKMX YTJIOB NIPH KaXIOH U3 KO-
TOpBIX paBHul 180°;

5) cyMMul nuuH peGep, BRIXONALIMX M3 KaXI0H ero BepIIMHLI, PaBHEI
ONHOMY ¥ TOMY XK€ YHCIY;

6) npousBenenns anuH pe6Gep, BHIXOAALIMX U3 KAXIOR €ro BepIIMHBI,
PaBHBI OMHOMY M TOMY Xe JUCIY;

7) nepuMeTpPH! €ro rpaseil paBHbI OMHOMY ¥ TOMY Xe YHCILY;

8) npousBenerus nuuH pebep OIS XaXIOW €ro rPaHH PABHHI OMHOMY
¥ TOMY Xe YHCy;

9) onMCcaHHBIK OKOJIO Hero Napaluieenuues NPIMOyYronbHEIl (cM. prc.9.};
10) Bce ero rpaHu paBHOBENHKHY;

11) Bce ero BEICOTHI paBHEI MeXIy COGOH;

12) paamychl OKPYXKHOCTeI!, ONMCAHHBIX OKOJIO €T0 TpaHeil, PABHEI MEX-
ny coboi;

13) ero bmmenmaHB! NONApHO NEePHEHAMKYJISAPHBL;
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14) ero 6umennaHBl COBNANAIOT ¢ OGMBRICOTAMH;
15) meHTpH! BOMCAHHOM B HEro M ONMCAHHON OKOJIO Hero c¢ep CoBIa-
[AI0T;
16) ueHTp onMcaHHOK OKOJIO HEro Chephl COBIARAET C €ro IIEHTPONIOM;
17) ueRTp BHOMCAHHOMA B Hero cepul COBIaLaeT C ero HeHTPOULOM;
18) LBAC = .ABD = (ACD = (BDC;
19) Bce nmock¥e yrinl TpéxrpaHsux yrinos O, BCD, O,bACD, O, ABD
u O4ABC — npamuie, roe O,, Oy, O, ¥ 04y — UEHTPHl BHEBIU-
caHHBIX cdep, Kacaowmuxcsa rpanes BCD, ACD, ABD n ABC
COOTBETCTBEHHO. )

19. Terpasnp ABCD pasuorpasnwiit, AD = a, BD = b, CD = c.
IokaxuTe, 4T0:
1) 06véM TeTpasnpa paBeH

2
Vasep = %— @1 D) (@ 1) (-2 2+ &)
2) papuyc ONMMCAHHOH OKOJO TeTpasfpa cdeprl paBeH
a? + b2 + CZ;
3) pamnyc BIMCAHHOrO B TeTPadAp LIapa paBeH
\/_ a? + b2 — c?) (a? —b2+c)(~a2+b2+c2)
a+b+c (a+b—c){a-b+c)(—a+b+c)’
20. MokaxwuTe, YTO B PAaBHOTPAHHOM TeTpAa3pe:

1) Bce nnockme yriel OCTPRIE;

2) paauyc BINCAHHOTO B TeTPa3Ap IIapa BABOE MEHbIE PANMyCa BHEB-
MHMCAHHOTO LIapa;

3) ueHTPH! YeTHIDEX BHEBIIMCAHHAIX IIAPOB ABJITIOTCS BEPIIXHAMY TeT-
pas’npa, paBHOIO MCXOOHOMY;

4) cyMMa KOCMHYCOB ABYI'DAaHHBIX YI'JIOB PaBHOI'DAHHOTO TeTDPasgpa
paBHa 2;

5) ocHOBaHMSA BBICOT, CePeIMHEI BBICOT ¥ TOYKHM NEPECEUCHHS BHICOT
rpaHei npuHamiexaT opHoi cdepe. (OTy cdepy HasmBalOT cdepor
ABEHAAUATH TOYEK DaBHOIDAHHOIO TeTPA3Apa). '
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21.

22.

23.

24.

25.

B paBHorpannom Terpasape ABCD onymena smcora AH; H, —
TOYKA mepeceveHus BHICOT rpaHn BCD; hy u hy — nnuust oTpes-
KOB, Ha KOTOpPBI€ ONHA U3 BuICOT rpaHn BCD penutcs Touxoun H;.
Hoxaxure, yTo:

a) Touku H u H, CHMMETPUYHBI OTHOCHTENIBHO LEHTPA ONMCAHHOM
oxono TpeyronbHuka BCD okpyxHocTH;

6) AH? = 4hyh,.

Jan Tterpasnp ABCD, pokaxwure, 4TO:

a) ecmu AD 1 BC, To BHCOTH, OnylueHHhe ¥3 Bepuime B n C
(a Takxe BBICOTHI, onmymeHHEle u3 Bepne A u D), nepecexaloTcs B
ONHOW TOYKe, IPUYEM 3Ta TOYKA JIEXKUT Ha Ha ob1ieM nepreHAuKyJIspe
x AD n BC;

6) ecsnm BRICOTHI, onymleHHsle u3 Bepmud B u C', nepecexaloTcs B
onuo#i Touxke, To AD | BC (a 3HauuT, B OQHOH TOUKE NEPECEKAIOTCA
BLICOTHI, ONIyIIeHHEle #3 BepmmH A u D).

Haun Terpasnp ABCD, touxu K, L, M u N — cepenuHsl péGep
AB, BC, CD n DA coorpercrBernro. Hokaxure, yuro AC L BD
TOTAa M ToNbKO Torga, korna KM = LN.

Hoxaxute, uro BC 1 AD Torga ¥ TOIBLKO TOrAa, KOI'Qa OCHOBAHUS
BLICOT, ONYILUEHHBIX U3 BepwmH A m D Ha npamyio BC, coBnamaoT
(a 3HauMT, COBIANAIOT OCHOBAHNS BBICOT, OIYINEHHBIX U3 BepluuH B
u C Ha npsmyio AD). (cMm. puc.10.)

HoxaxxuTe clenyiomue HeobXOUMBble ¥ NOCTATOYHEIE YCIOBUA OPTO-
LHEHTPUYHOCTH TeTpas’apa. TeTpasap sBisSeTCH OPTOLEHTPHYECKMM
TOrLa U TOJILKO TOTHAa, KOTJa:

1) moboe ero pébpo MepHEHOMKYIIPHO pebpy, CKPelUBAIOIEMYCS C
HUM; '

2) npoexuns ooHOM M3 €ro BepIIMH Ha IPOTHUBOMNOIOKHYIO IPaHb COB-
nafaeT ¢ TOYKOR nepecedeHMs BEICOT (MM MX NIPONOMXKEHMH) 3TOH
rpaHyu;

3) rpaHM ONMCAHHOTO OKOJIO HETO Mapalllellenunesna sBIATCI poMba-
Mu;

4) ero GuMeAUaHB! ONMHAKOBBI 110 OJIMHE;

5) cyMMBuI KBAAPATOB JIINH CKPEIIHBAIOMIMXCS péGep PABHE OOHOMY X
TOMY Xe YHCIY;

6) npoM3BeneHNA KOCHHYCOB LBYT DAHHBEIX YIIIOB IPK JIOGBIX ABYX CKpe-
muBalomuxcs peébpax paBHEI OXHOMY M TOMY Xe€ YHCIY;
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26.

217.

28.

29.

30.

7) nBe ero napbl CKPEIIUBAIOIIMXCA PEGep NOMAPHO NepHeHAMKYIAPHEL
(cpaBruUTE ¢ XpETEpHeM 1);
8) yram Mexny CKDeIMBAIOLIIMMUCS PéGpaMM DaBHH MexXKIy coboit
(cpaBuuTe ¢ kpuTepHeM 1).

JokaxuTe, 4TO NIPIMOYTONLHBLIA TeTPas’Ap ABILETCA OPTOLEHTpUYeC-
KIM.

Ioxaxwure, uTo M106as NpaBUIbHAL TPEYTroNbHAS INPAMMKAA IBJILETCH
OPTOUEHTPUYECKUM TeTPa3apPOM.

Joxaxnure, YTO OKPYXHOCTH IeBATH TOUeK TpeyroibHukoB ABC u
DBC nprzapiexaT ogHOM cdepe Torfa M TONbLKO TOrAa, korga BC L
AD. (Onpenenenue. OXpyXHOCTbIO HEBATH TOYEK TPEYTOJbHUKA
Ha3BIBAETCH OKPYXHOCTD, HPOXOAAIIas Yepe3 CepeduHbl CTOPOH 3TOr0
TPeyroiiLHUKa, OCHOBAHKS €r0 BLICOT M CEPEOUHEBl OTDE3KOB, COENH-
HSIOMINX TOYKY IepecedeHnsl BHICOT TPEYTONbHUKA C ero BepIIMHAMMU.
To, aTo 3T @ TOYEK jIeXKAT HA OHHOK OKPYKHOCTH, CIEAYET ROKA3ATh
OTHENBHO.)

Hoxaxwure, uro, eciu AD 1| BC, To cdepa, conepxamas oi(pyxc-
HOCTH HeBaTH Touek rpael ABC u DBC, u chepa, conepxamas
OKPYXHOCTH HeBATH Touek rpaeit ABD u AC D, nepecekaloTcs no
OKPYXHOCTH, JleXallleit B IIIOCKOCTH, KOTOpas AeJIAT monojiam ofmui
neprnenaukynsasp Kk BC u AD u eMy nepneHAMKyIspHAa.

HoxaxuTe, 4TO B OPTOLECHTPUIECKOM TeTpa3pe:

1) BCe miIOCKMe YTJibl IPY ORHOW BepIIMHE ONHOBpeMeHHO nubo oct-
pnle, nubo npamere, mubo Tynsle;

2} omHa u3 TpaHell — OCTPOYTOJILHBIA TPEYTOJIbHUK;

3} obiune nepmeHIMKYNAPbI K TAPAM CKPEIIMBAIOIUXCH pEGep mepece-
KAlOTCA B OQHOM TOYKe; '

4) cymMMa KBAaIpATOB IUIMH JIOGBIX OBYX CKPeIMBAIOIMXCH DEGep B
yeThIpe pa3a Gosblle KBaApaTa ONUHE M000i ero 6MMeINaHLI;

5) sumonusercs cooTHomenue OH? = 4R% — 3d?, rge O — nuentp
onucanHo#t cdepnl, H — Touka mepeceueHus BmicoT, R — panu-
yC ONMCAHHOM OKOJIO 3aJlaHHOrO TeTpasipa chepnl, d — paccTosHHe
MeXIy cepeNVHAMU NPOTUBONOJIOXHEIX pebep;

6) OKpyXHOCTH LeBATH TOUEK BCeX YeTHIPEX rpaHeil JieXaT Ha OMHOM
chepe (3Ty chepy HasmBalOT Cepol ABAAUATH JETHPEX TOYEK).
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7) Toukm npeceueHNs MeMaH paHell, TOUKH nepeceueHus BLICOT Ipa-
Hell, a TakXe TOYKH, feJidlie OTPE3KH, COeXUHAIONIYE TOYKY Iepece-
YeHUs BBICOT C BEPIINHAMHE, B OTHOIeHRNN 2 : 1, cuuTas OT BEPIIKHEL,
NeXAaT Ha ORHOM cepe (3Ty chepy HasuBaT cdepoit ABeHaALNATH TO-
YeK OPTOLEHTDHIECKOrO T€TPA3NPA);

8) HM, : MiN = 1: 2, rge H — To4Ka nepeceueHuds BblcoT, M,
— TOYKa IlepeceyeHNs MeIuaH xakod-nubo u3 rpanest, N — Touka
nepecededus nyda H M, c omucauHoi cdepoil TeTpadnpa;

9) HyM : MN =1:3,rne M — Touka nepeceyeHus MeZMaH TeT-
pasnpa, Hy — Touxa nepecedeHus BBICOT KakKOH-muGo u3 rpanen, N
— ToyYKa nepecedeHns ayya Hy M c onwmcannoi cdepoi TeTpasnpa;

10) Touka Momxa coBmazaeT ¢ TOYKOHR NepecedeHNs BHICOT (CIedy-
eT HN0Ka3aTh, UTO WECTh IUIOCKOCTeH, MPOBEAEHHBIX Yepe3 CepelyHb
pEbGep NepHeHOUKYIISPHO CKpELIMBaloleMycs pebpy, IepecekaloTcs B
OHOM TOUKe, KOTOpas ¥ HasmBaeTca Toukod MoHxa).

Bropont paznesi. KoukypcHhie 3anadn.

1. (M/m-75.4) B npasunbByio Tpeyroabayio nupamuny SABC c¢ sep-
wuHot S ¥ ocHopauumeM ABC Bnucan map eQMHMYHOTO PaguycCa;
ABYTCPAHHBLIM yroJl MEXAY OCHOBAHMEM MUPAMMUALI U OOKOBOA I'PAHBIO
pasen 60°. JoxasaThb, 4TO CyImIeCcTBYeT eQUHCTBEHHAS IIIOCKOCT, Tie-
pecekalomas pébpa ocuoBauus AB u BC B HekoTOpBIX ToukKax M
u NV, takux, yto M N = 5, Kacamoluasics Wapa B TOUKe, yOAJIEHHOM
Ha paBHBIe paccTosHUS oT Todek M u N, u nepecekawuas nponos-
XeHue BhICOTH nupaMuanl SK 3a Touky K B HekoTopoit Touke D.
Haittu nnuny orpeska SD.

2. (m/M-90.6) B ocnoBauum nupamuns SABC neXuT NpaBUIBHLLA TDe-
yronsuuk ABC co croporoit 2v/3,n SA = SB = SC = V7. B
TpéxrpauHbIi yroa npu BepmivHe C Bnucaxa chepa S;. Chepa S,
panuyc xoTopou BTpoe Gonple, yeM y chepnl Sp, Kacaercs cdepn
S1 , mnockocreit SAC u ABC . Ilpu 3ToM oTpe3ok npsmoir SB, 3a-

KJIIOUEHHBIA BHYTpHU cdepnl Sz, HMeeT MIUHY W . Haitrn panuyc
cdeprl Ss.
3. (M/M-96.5) B Tpeyronbuoit nupamune AKLM sumnonseno AK =

AL = AM, KL = LM = MK, tg/AKM = % Coepa panuy-
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ca 2v/3 xacaeTcs nyda LA, xacaercsa miockoctu AKM n xacaercs
nnockoctTe K LM B Touke, nexatnen Ha ayde LM . Hairu Raubonsb-
Illee BO3MOXHOe 3HA4YeHMe IIIMHLI orpeska LM .

. (M/M-98(1).5) B npasnnbHOlM YeTHIpéxyronsHon nupamuge SABCD

IUTMHBI Beex pébep paBHE! 2+1/2. Cdepa kacaeTcs miockoctn ABCD,
a Takxe xacaeTrcs pébep SA, $B, SC u SD nupamuaw B Toukax Ay,
B;, C; u D; coorsercTsenno. Ha pebpe SA maata Touka E. Yepes
Toukn E, D; ¥ B; nposelena IIOCXOCTs, Depecexaiomias pe6po SA
B Touke F'. HaliTu gnuny orpeska SE, npu KoTOpO# IIIOMIAAb IIPOEK-

uuy YeThlpéxyroiasHuka £ D) FB; ua nnockocts ABCD paBHa 3"

. {BMuK-74.5) B rpeyronbHon nupamune SABC cymmsl Tpex nioc-

KMX yryioB np¥ xaxpod sepmmune B m C pasum 180° un SA =
BC . Hafitu 065éM nupaMuisl, ecnu mwiomans rpapn SBC pasna
100 c#?, a pacCTOSHMe OT LEHTPA ONKWCAHHOTO IIAPA O MIOCKOCTH
ocHoBanuss ABC paBHo 3 ca.

. (BMuK-75.5) Bce peGpa Tpeyronssoit mupamunsl ABCD xacaiorcs

HEKOTOPOr'o 11apa, TPH O0TPe3Ka, COeNUHAIONINE CepeqyHbl CKpellNBa-
jomuxcs peep CD u AB, BD u AC, AD w BC, paBuu
Mexay coboit. Yron LABC pasen 100° . HaiiTu oTHOmeHNE BBICOT
IMpaMuAbl, ONYIIEHHBIX U3 Bepmud A u B.

. (BMuK-80.6) B nupamune SABC cymmnl maue peGep, BBIXOASLIKMY

¥3 KaXJOo# BEpIUMHBI, DABHHI ONHOMY U TOMY Xe unciy. Bemuunna

Tynoro yria Mexny péépamu SB u AC paBHa arccos(—g), pazuyc

BIMCAHHON B n¥paMuay cdepbl paBeH \/ % n SA% +5C? = 12. HaliTu

065EM MUPaMUARL, €CJI¥ M3BECTHO, 9TO OH He IPEBOCXONMT .

3

. (BMuK-85.6) Bce pebpa TeTpasnpa ABCD uMeioT paBHYIO IUIRHY.

Ha pe6pax AB , AC u AD BuifpaHB COOTBETCTBEHHO TOYKH
K, L u M rak, yro nnuHa orpeska KB pasHa 15, a qnuna
orpeska MD pasua 10 . UssecTHo, uTo pagmyc mapa, BIMCAHHOTO

B Terpasgp ABCD , paBen é«;/—g , a obreM nupamunu AKLM

paBer 375y/2 . HaiiTu cyMMy paamycoB ABYX MIapOB: BIMCAHHOTO B
nupamuny AKLM w onnucaHHOTO OKOJIO Hed.
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9.

10.

11.

12.

13.

14.

(BMuK-94.6) Bce BrcoTnt nupamunst ABC D, rpanu xoTopoi aBis-
I0TCH OCTPOYTOJIBHBIMH TPEyTONbHUKAMH, DaBHH Mexny coboit. Ma-
BecTHO, utro AB = 9, BC = 13, a yron LADC = 60°. Hairu
nnuHy pebpa BD.

(BMuK-95(1).6) B ky6e ABCDA B'C'D’ ¢ napannenbubiMu rpa-
aamag  ABCD u A'B'C'D' nnuua pebGpa paBHa 9. ‘-Iepe3 TOYKH
M, N u K, pacnonoxenusle Ha pébpax BC, CD u CC cooTser-
CTBEHHO, NpoBefleHa miockocThb. M3BecTHO, uTO pammyc oKpyXHOCTH,
BnMcaHHOH B TpeyronbHuk M CK , paBeH 1, miomans TpeyronbHAKa

21
MNC pasua =5 1 PasHOCTH anuH orpesxoB CN u CK pasma 3 n

o6néM mupamunst M NCK wMessme 15. Haittu panuyc cheprl, xa-
carouieics IJIOCKOCTH TpPeyro/IbHuKa MNK wu Tpéx rpaHei xyba c
obugenr Toukon A .

(BMuK-96(1).6) Cdepa ¢ nentpom B Touxe () NPOXOOMT Uepe3 Bep-
muHBl A, B u C TpeyronnHom mmpamugsl ABCD wu nepecekaer
npamsie AD, BD u CD B roukax K, L u M cooTBeTcTBeHHO.
MaBectHo, uto AD =10, BC:BD =3:2 u AB:CD =43 :11.
IIpoeknusamu Toukw O Ha mnockoctu ABD, BCD u CAD spna-
jorcs cepeaunnl pébep AB, BC n AC coorsercrsenno. Paccrosnue
Mexnay cepenuHamu pébep AB u CD pasno 13. Haiitu nepumerp
TpeyronnHuka KLM .

(BMuK-98.4) B npasunsHoil Tpeyronsnoii nupamuge SABC c sep-

mmHoit S nposemena Buicora SD. Ha orpesxe SD BasTa Touka K

Tak, 4To SK : KD = 1: 2. N3BecTHO, YTO ABYrpaHHEIe YIJIbl MEXIY
b3

OCHOBaHHEM N GOKOBBIMU TpaHsAMH DAaBHBI — , a PACCTOAHME OT TOYKH

6

4
K 1o 6okoBoro pebpa pasio ——— . HafiTu 06%€M nupaMumgel.
pa p Ji3 p

(¢m3-70.4) B Tpeyronsuoit nupamune SABC Bce pébpa paBHEI ApYyT
npyry. Ha pebpe SA BagTa touka M, takag, yro SM = MA, Ha
pebpe SB Touka N, takas, yTo 3-SN = SB. Yepea Touku M u N
IpoBefieHa INIOCKOCTS, napasuiensbHas Menquane AD ocuosanuus ABC .
Ha#iTu oTHOmeHNEe 00BLEMA TPEYrOAbHON MUPAMHUMLI, OTCEKAEMON OT
KMCXOTHON NPOBENEHHOM MJIOCKOCTBIO, K 06béMy mupamunut SABC .

(¢m3-71.4) B npaBunsuyio Tpeyronsnyio nupamuny SABC Bce pébpa
KOTOpOi paBHHEI 4, BnucaHa cbepa. Ha pebpe SA BigTa Touka M
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15.

16.

17.

18.

19.

20.

Tak, 94To AM = MS, a na pebpe BC B3sta Touka N Tak, 4To
2CN = NB. llpamag M N nepecekaer cdepy B ABYX Touykax P u
Q. Hairn nnuny orpeska PQ.

(¢ua-74.5) Hanet e TpeyronbHele mupamunanl SABC u NKLM,
Bce pébpa KOTOPHIX paBHa Q. OTH MEPaMHUALI BMEIOT OBIIYIO BHICOTY
SN (S — neurp rpaug KLM u N — uenrp rparu ABC). Kpome
toro, KL || BC u nupaMupsl pacloIoXeHRl TaK, 9TO0 IFIOCKOCTh, IPO-
xopsamas yepes KL u BC, nepecekaer orpesok SN. Haitu 06BéM
obwen vyactn nupamung SABC u NKLM.

(¢u3-78.5.H) Naua npasunbsuas TpeyronbHas nepamuna DABC (D
— pepuiuHa, ABC — ocHosanue). H3secTro, yto AB =a, AD =b.
IIupamuny nepecekaeT IIOCKOCThL «, mapannenbHas pébpam AD n
BC'. Ha xaxom paccrosuus ot pebpa AD nomxna GbITH npoBeneHa
IUIOCKOCTD @ , YTO6K! IJIOMAaAb CEUeHNs MUPAMUABI 3TO¥ IFIOCKOCTHIO
6nina Haunbonpuren?

(¢n3-78.5.C) Mana npaBribHas TpeyroabHas nupamuna DABC (D
— pepurrHa, ABC — ocuoBanue). Hssectno, uro AB = a, AD =
av2 . Tlupamuny nepecekaeT INIOCKOCTh, MapajlienbHas peébpam AD
u BC v orcrosmas Ha paccrosuun d ot pebpa AD . HaiTn mmonians
ceyeHUs] NUPAMUAL! 3TOR IJIOCKOCTLIO.

(¢pu3-82.5) Ha GokoBoM peGpe SA nmpaBMsIbHOU TPEYTOILHON IHPAMH-
asl SABC ¢ sepmunnoit S BagTa Touka D, uepes KOTOPYIO IIPOBEACHO
cedeHMe NMUPaMHUOLI, Nepecexalwollee anodemul rpanen SAC u SAB
B Toukax M u N . Ussectno, uro npamsie DM u DN obpasyior
YIJIBl BEJIMYMHOR 3 C IIIOCKOCTHIO OCHOBAHUS MUPAMUIE], & BEJINYNHE

yraos LDMS n (DNS pasun a (a < g) Haitru Benuyuny yraa
LMDN.

(du3-84.5) Ky6 nenmkoM HaxomuTCH B OPAaBMIILHOM TPEYTOJbLHOM M-
pamune SABC ¢ Bepmunoit S Tak, 4TO oRHa rpaHs Kyba npuHanie-
XUT OCHOBAHKIO MUPAMMIEI, OMHO Pe6PO LEMMKOM MPUHAMIEXHUT Ipa-
@ SBC , arpaun SAB u SAC comepxat no ofHoit BepinuHe Kyba.
MNssecTHO, uTO OiMHa pe6pa AB B k pai Gomblile OIMHEI BHICOTHI
napamuasl. HaliTu oTHOmenne 065€M0B mupaMuisl ¥ Kyba.,

($u3-89.4) B npaBusbLHO# TPeyronsHOM MUpaMujie OTHOWERWe 6OKOBO-
ro peGpa x BuicoTe mupaMuanl paBHo 2. HaiiTu oTHoIIeHHMe pagmyca
BIIMCAHHOIO B MUPAMHUAY HIapa K CTOPOHE OCHOBaHMA MUPAMMUIHI.
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21.

22

23.

24.

25

B mpasunbHoll TpeyronsHoil nupamume SPQR oTHoUleHME BBICOTHI
QT ocuosauns PQR x anodeme nupamuant pasro k. Konyc c sep-
muHon () u ob6pasyromeit QT kacaeTcs cBoeit GOKOBOI MOBEPXHOCTHIO
ocuoBaHuss PQR u 6oxosnix rpaneir PSQ v RSQ nupamunn. Han-
TH:

1) oTHowenKe moMmanyk 60KOBOM IOBEPXHOCTA KOHYCA K IIIOIARM OC~
HOBAHMSA MUPAMMILL,

2) B KaKMX IpAHMIAX MOXET M3IMEHSATHCS 3TO OTHOLIEHUE P H3Me-
Heuuu k,

3) npu xakmx k ocCHOBaHMe KOHycCa MMeeT TOYKM, HAXOASIIMecH BHe
nupamMunn?

(¢m3-94.8) B npasunsHoi TpeyronsHoi nupamute SABC (S — Bep-
LIKHA) YyTOJI MeXAY GOKOBHIM peGpPOM M IITIOCKOCTHIO OCHOBAHUS DaBEH
@, CTOpPOHa OCHOBaHu# paBHa @, SH — Bmicora nupamuant. HadTu
[IJI0INAAbL CeYeHUS MUPAMUALI IIOCKOCTHIO, IPOXOAAINEH Yepe3 TOUKY
H napannensro pébpam SA u BC.

(¢u3-95(1).6) B mpaBMIbLHOK TPEYroNbLHOM NMUPAMHLE YroJl NPH Bep-
LIMHEe MeXAY HByMsA 60KoBriMu pébpamu paped (. HaiTu nsyrpannmii
yros peGpe oCHOBAHUSA ITUPAMMILL.

(¢pu3-95(2).8) B npaBunsHoOl TpeyronsHon nupamune SABC nposene-
HO Ce€YeHMe MIIOCKOCTHIO, IPOXOAsilel yepes Toukd B u C u nensiein
pe6po SA B orHOmeHum m : n, cuMTad oT BepmuHul S. UapecT-
HO, 4T0 00BéM mmpamunsl SABC pasen V, a pcerosuue oT neHTpa
ocHoBaHus ABC po miockocty cedenns paBHo d. HalTu mwiomans
cedeHus.

(xuM-73.4) B npaBWSILHOM TpEYrobHOA MMPAMUIE PACIONOXKEH HIap
paxmnyca 1. B Touke, mensiuei nonosiaM BBICOTY NMPaMUBI, OH Ka-
caeTcsl BHELIHMM obpa3oM nmonywapa. [lonymap onupaercs Ha Kpyr,
BIMCAHHEIA B ocHOoBaHMe nupamunst. Hlap kacaercs 6okoBuIx rpaneit
nupamunel. HaiiTr nnomans 60k0BOM MOBEPXHOCTH NUPAMUILI U Be-
JIMYMHEY OBYTPAHHOTO yrila, 06pa30oBaHHOIO GOKOBRIMM I'DAHIMY NTUPa-
MEIEL

(xum-74.5) Ha ocHOBaHMM NpABMILHOM TPEYTONLHOR IUPAMUILL C BhI-
coroit H u pammycoM xpyra, BINCaHHOTO B OCHOBaHHME, PAaBHEIM T,
JIEXHUT IIAP, KaCaloWMMACI OCHOBAHNA NMMPAMUILL B ero neHrpe. HaiTu
pPanuyc Iapa, eClIN INIOCKOCTh, IPOBEAEHHAS Yepe3 BePUIKHY ITHpaMu-
OBl ¥ CepeNHBI ABYX CTOPDOH OCHOBAHU, KACaeTCA 3TOTO IIapa.
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26.

27.

28.

29.

30.

31.

(xum-84.4) B mpaBuibHyo Tpeyroabuyio nupammny SABC c Bep-
mmHOK S, y KoTopoi jyuHa 6oxoBoro pebpa B /2 pa3s MeHbINe IUTH-
HEl pe6pa OCHOBaHMSR, BIMCAHA NPaBWIbHAL TPeyTONbHAS NUPaMUNa
SABC,y KOTOpO# ITMHBEI BCeX PEGep paBHBI MeXIy CODOH. I'Ipn
3TOM BepUIMHA S’ sexur B mnockoctu ABC a BepumHhI A, ,
C' nexar Ha Tpéx anogemax GOKOBLIX IDaHell NHPaMHIBL SABC
Ioxa3aTh, 4To BepIAHa S J€XHUT B TOUKE IepecedeHMs MeUaH Tpe-
yronpamka ABC , ¥ HaiTH OTHOWEHNe IIIOMakel TOTHBIX TOBEPXHOC-
Tel 3TUX IUPAMUI.

(nous-82.5) Innua BeicoTsl SO NPaBRUIBLHOR TPEYToAbHON IXPAMUILI
SABC pasra 1, a naumuel cTopoH ocHoBanus ABC pasual 21/6.
Touku M u N — cepenunnt orpeskos AC n AB. Haitu panuyc
cdepsl, BIKCAHHOR B mupamuny SAMN .

(reorp-83.5) Kaxunoe us péGep TpeyronsHoi nupamuasl ABCD ume-
er nnuny 1. Touka P ua pebpe AB, Touka () Ha pebpe BC u
Touka R Ha pebpe CD B3aTH Tak, 4To miuuHa oTpeska AP pas-

1 1
Ha — , ONMHa oTpe3ka BQ@ pasna 3 n nnuna otpeska CR pasra

1 .
3 IMnockocts PQR nepecekaer npsmyio AD B Ttouke S. Hairtu
BEIMUMHY Yria MeXAy npameiMu SP u SQ.

(sxou.K-70.1) B npasunbumnit Terpasap ABCD pnucan map K. W3
Touku D na rpaus ABC Terpasapa ABCD onymena sricota DE.
Touka P sBnsercs cepenuHoit orpesxa DE. Yepes Touxy P mnpose-
neHa miockocts M nepnenaukynsapHo kK DE. W3 Bcex Touek, KOTopuIe
OpMHALNIEXAT OAHOBpeMeHHO mwapy K u mnockoctu M, B3sTa Touka
O, sansomascs Gnmxaimen x Touke A. Haiiru paccrosume ot Toukn
O po rpasu ABD, ecnu o6bém mapa K pabenl.

(sxon.K-76.4) Ocuosanue ABC TpeyronbHoi nupamunsl SABC ss-
NgeTCE NMPIMOYTOJIBHBIM TPEYTONBHNMKOM IMomanbio B 16 42 ; yrox
LACB — npsamoit. Pe6po SC nepnennukynapro ocHosauuio ABC
¥ pasHo 0,9 w. KaxoBa HauMeHbIlIas BO3MOXHAA NIPH 3THX YCJIOBHAX
nnomans rpaar ASB 7

(sxon.B-99.5) B nupamune SABC o0CHOBaHHMEM ABISETCH NPaBHMIIb-
Huell TpeyronbHuK ABC', a Bce 60koBBle p&6pa paBHBI MeXIY COGOif.
Coepa nuamerpom SC = d nepecekaet pébpa SA u SB B ux cepe-
anHax. Haiitu 06bEM nmupaMuns.
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32.

33.

34.

35.

36.

(mcnx-70.4) B naBuneHYI0 TPEYrOJABHYIO MUPAMHAY NOMEINEHB! TDH
1Iapa Tak, YTO IepBHIf Iap KacaeTcs BceX OOKOBBIX I'pDaHe#l NIHMpa-
MHOBl ¥ BTOPOrO IIapa, BTOPOH Iap KacaeTcs GOKOBBIX rpaHei IH-
pPaMuInl ¥ TpeTbero mapa, a TPeTHH map xKacaeTcsd 60KOBBIX FpaHei,
OCHOBAHMS NUpaMUAH ¥ BTOporo mapa. Kakyo nomo ob6néma nupa-
MRl 3aHEMAIOT TPM LIapa, ecliu eé GOKOBble I'DaHM HAKJIOHEHH K
OCHOBAaHMIO IIOZ yrjom 7

(ncux-79.4.H) B Tpeyronbuoit nupamunie ABCD nnuunl Bcex pébep
paBHbl. Touka P pasHoynasneHa ot BepmuH A u D, a oT BepmuH

3
B u C HaxomuTCcs Ha PACCTOSHUYU 3 M3secTHO, uTO npsamas PC

NMepneHaMKyAspHa BrIcOTe TpeyronsHuka AC D, onyuieHHOR M3 Bep-
muHs D . Beruucnurs o6sém nupamunst ABCD.

(mcnx-79.4.C) B Tpeyronsuoit nupamune ABCD pnnubl Bcex péGep

1 /2
paBHBEl. Touka M sexuT BHe NMpaMunnl, npuueMm MD = 5\ 30
MA=MB=MC = 3—; . Briuscnurs o6ném nupamugmt ABCD .

(dnmon-74.5) B npaBuisHYyI0 TPEYyroIbHYIO MUPAMHUAY € IJIOCKHM yT-
JIOM ( NpH¥ BepIUIMHEe BIMCAHA IPABUIBHAA TPEYrollbHas NpU3MAa Tak,
YTO HUXHEe OCHOBAHME IIDU3MEI JIEXKMT HAa OCHOBAHMM IMDPAMUIEL, a
BepXHee OCHOBAHME COBNALAET C CeYeHHEeM MUPAMUOBL! NIIOCKOCTHIO,
IpoxonsieN Yepes BepXHee oCHOBaHMe npu3Mel. Ilnuna 6okoBoro peb-
pa IPM3MEl paBHA IJIMHe CTOPOHEI OCHOBaHmMA npuamul. HaitTn oTHo-
weHne 06GBEMOB IPU3MHL ¥ IMPAMUAHIL.

(¢unon-75.5) B npaBunbHYyI0 TPEyrodbHYIO NUPAMUAY C AJIMHOK pel-
pPa OCHOBaHMs G ¥ ABYIPAHHBLIM yTJIOM IIPM OCHOBAHUWM paBHEIM 60°,
BJIOXEHO TPH IIapa OQMHAKOBOI'O PAQUyCa TakK, YTO KaXIbI#l map Ka-
caeTcs OBYX APYTHX, INIOCKOCTH OCHOBAHMS M TOJBKO OAHOX GOKOBOWM
IpaH¥ DHpaMUAbl B TOUKe, JIeXalleil Ha buccexTpuce 3TON TPAHH, IIPO-
BeNEHHOM U3 BepIIMHE nupamuanl. HaitTn panuyc 7 oTHelIbHOro ma-

pa.
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§3. IlmpamMuasl, IPU3IMBI U APYTr¥e MHOTOTPAHHUKN.

HanomuuMm ocHoBHEIe onipenesienns. O6paTuTe BHUMaKKe, 4YTO onpene-
JIeHUs OAIOTCA B PaCIIMPEHHOM BHAE, COAEPXKAT HA3BaHMA 3JIeMeHTOB PUTYD,
G OPMYIHPOBKH NPOCTERIINX, IPUBOAUMBIX Oe3 NOKa3aTeNbCTB, CBOMCTB.

e Omnpeneneune 1. MHororpaHHMKOM Ha3piBaeTcs GUTypa, OrpaHNYEH-
Has B IPOCTPAHCTBE KOHEYHBLIM YUCIOM ILNIOCKOCTEH.

e Onpenenieane 2. N-rpandbiM yrjioM Ha3blBaeTCs (QUTYpPa B IIpo-
CTPAHCTBe, COCTaBJIEHHA® M3 7 IIOCKMX YIJIOB ¢ o6mie# BepIINHOIL,
He JIeXaUluX B OXHOM IJIOCKOCTH, KaXIKIA ABYrDAHHEIR YyTOJ MMeeT
ofI1ie CTOPOHBI C ABYMSA IPYTHMY TUIOCKUMHY YTIIAMM, M HET CTOPOHRI,
obwen ans TPEX INIOCKMX YII0B. OTH INIOCKME YIIIbl HAa3LIBAIOTCA I'pa-
HAMHE T-TPAHHOTO YIJIa, & UX CTOPOHbW — pébpamu. Ob61as BepiIMHa
IJIOCKUX YIJIOB HAa3bIBAaeTCs BEPUIMHOA n-rpaHHOro yriaa. JIByrpanuuie
yrJibl, 06pa3oBaHHbIEe TPONOJIKEHUAMY I'pDaHel J0 MONYIIIIOCKOCTEeN, Ha-
3BIBAIOTCH ABYTPaHHBIMHA yILJIaMH N-TPAHHOTO yriIa.

¢ Onpenenenne 3. N-yronsHoi Npu3Moit Ha3bIBAETCA MHOTOTDAHHMK,
ABe UDaH¥ XOTOPOr'0 — PpaBHBI€ BBINYKJIbIE T-YLOJLHUKN, JeXAallue
B NapaJlIeJIbHBIX IIIOCKOCTHX, & OCTaJIbHBIE 7L IDaHel — Iapallieno-
rpaMMel. [Tapy paBHBIX N-yroJIbBHUKOB Ha3LIBAIOT OCHOBAHHAMM [IDH3-
Mbl. OcTanbHble TPAHN OPA3MBI HA3LIBAIOT €€ GOKOBLIMHM I'DAHSIMH, a
ux obvenuHeHue — OGOKOBOH II0BEDXHOCTHIO NPU3MBL. CTOpPOHEI rpaHel
IIpH3MEI HA3LIBAIOTCH PEOpaMH, a KOHIE! PEGep — BepUIMHAMM NDU3-
Mel. P€Gpa, He nexaine B OCHOBAHWHM IIPU3MBI. HA3LIBAIOTCHA GOKOBEIMHU
pébpamu. OTpe3ok mo6oi NpAMOR, MEPNEHONKYISPHOM OCHOBAHUIM
IPU3MEL, 33KTIOUEHHBIA MEeXAY 3THMU OCHOBaHUSMHM, HA3LIBAETCS BBI-
coTol npusMel. N-yrojlbHNK, BEepIINHAMM KOTOPOTO SBJISIOTCH TOYKH
HepecedeHMs INIOCKOCTH, NePIEeHAUKYIApHOX GOKOBBIM peGpam mpus-
MBI, Ha3blBaeTCH IePIeHAHKYTIDHBIM cedyeHHeM INpH3MEL B obumwem
clydae n-yrojibHy1o npusMmy 6ynem obosHauaTb kak Ay ... An A} .. A],
npuuém A; A}, rne i = 1, n, — 6oxoprle pébpa npusmil. 3ameuanne:
MHOTAa NPU3MY Ha3LIBalOT HAKJIOHHOW IIPH3MOH, YTOOBI OTIIHYATE € €
OT YaCTHOIO CIydas NPSMOW NPU3MBL (CMOTPM Clleflyiollee OImpefelie-
Hue).

o Omnpenesrenue 4. IIpnaMa HasbIBaeTCH IPAMOH, eciin eé Gokosbie pébpa
TePIEeHAVKYISPHBI OCHOBAHNSM.
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e Onpenenenme 5. IIpamas npu3sMa Ha3bIBaeTCAd HPABHIIBHOH, €CIIX €6
OCHOBAaHMAMM ABILIOTCA NPABHJIbHBIE MHOTOYTOJBHIKHK.

S

E
puc.1l. IlsTuyronpHas npusMa # eé puc.12. IlpaBunbHag
nIepIeHANKYNAPHOE CedeHHe IIECTHYTONBHAS MHPAMHEAA.

e Omnpenenenne 6. IlapasresennnenoM Ha3LIBAETCA NPU3Ma, OCHOBa-
HUAMH KOTOPOH CJIyXaT NapaJlieslorPaMMEL.

e Onpenenenue 7. Ilpamoil napanenenunes, OCHOBaHUIMU KOTOPOIO
CIIyXKaT NPAMOYTOIbHUKY, HA3hIBAETCH IIPIMOYTOIBHEIM.

¢ Onpenesierne 8. IIpsaMoyronsHLl Napasienenunel ¢ PaBHLIMA pEG-
paMu Ha3bIBaeTcs KyboM.

¢ Onpenenenue 9. MHororpannuk, ofHa U3 rpaHei KOTOPOro BHITYK-
JBIA N-YTOJBHUK, & OCTAJIbHBle — TPEYTOJIbHMKH, HMeIoImue OOHY 06-
LIYIO BEPIIMHY, Ha3biBaeTCA N-yrodbHol nupaMunoid. N-yrojiuuux Ha-
3LIBaeTCHd OCHOBaHMEM IHPAMHAEI, 3 OCTAJILHBIE [PDAHN (TPEYroibLHU-
K¥) Ha3LIBAIOTCE GOKOBRIMY IDaHsM# UpaMuisi. CTOpOHS! rpaneil -
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paMuIbLl HA3KIBAIOTCA DEGpaMHM, a KOHIK pébep — BepIIHHAMH NHpa-
Muasl. Pé6pa, He nexaluue B OCHOBAHMHM NPH3IMEL. HA3LIBAIOTCH 6OKO-
BBIMM DEOpaMH, OCTalbHule PE6pa HA3LIBAIOTCH pPEOpaMM OCHOBAHHA.
O6mas BepuInHa Bcex GPOKOBEIX MPaHel (TPeyrolbHNKOB) HA3BIBAETCS
BepLIAHOR nHpaMuAK. B 061eM ciydae n-yronpHyio nupaMuny GyaeM
obozmauaTh kax SA; Az ...A,, opuuém SA;, roe i = 1, n, — Gokossle
pébpa mEpaAMUIE.

e Onpenenenne 10. [Iupamuna nasniBaeTcs MpPaBHILHOH, €CIU OCHO-
BaHMEM MHPAMHOLl ABJIdeTCS IPABUWILHBIA MHOTOYTOJIBHMK, & OPTO-
TOHAJIbHAS NPOEKIMA BEPIINHB! MUPAMUALI Ha IJIOCKOCTh OCHOBAHUA
COBNaMlaeT C LEHTPOM OCHOBaHUSA. Bce GokoBbie TDaHM NpaBUIILHOM
nupaMuasl — paBHBIE MeXIhl coboi paBHOOeOpeHbie TPEYTOJIbHUKH.
BricoTa 60k0BO# I'paHM NpPAaBMALHOK NHPAMMALI, IPOBeAEHHAsd U3 eé
BEPIINHLI, Ha3klBaeTCs anodeMoi 3TOR MUpaMAILL.

e Omnpenesrervie 11, MHOrorpaHHmK, BepUIMHAMU KOTOPOrO ABJISIOT-
Cf BePIIMHBEI OCHOBAHMSA HEKOTODPOH# NMPaMUIB! M TOUKM HepeceyueHus
e¢ 60KOBBIX pEGep HEKOTOPON INIOCKOCTHIO, MAPAJIIENIbHON OCHOBAHHUIO
OUPaMUIbl, HA3KIBAETCA yceYEHHHOR nupamunon. OCHOBaHESA yceuéH-
HOM MUPAMUABLI — FOMOTETUYHbIE MHOTOYTOJIBHAKHY (LEHTP FOMOTETHN
— BepmMHa nupamunsl). OTpesok 060 IPAMOM, MEPIEHIUKYISP-
HOM OCHOBAHMAM YCEeYEHHOW NUPAMMKILI, 33K/IIOYEHHLIA MeXIY 3TUMM
OCHOBaHUSMH, HA3BKIBAETCA BBICOTOH yce4éHHo# nupaMunsl. boxossle
TPaHU YCEYE€HHONM MMPaMNALI — TPAaIelyH.

o Ompenenenne 12. YceyéHHax NMUPAMUOA HA3BIBAETCH IIPAaBHJILHOH,
€CNTM OHA ABJAETCH YACTHIO NPABWILHON HUpaMUAB. BoKoBHE rpaHu
IPABHJILHOM YCeUEHHOM NMUMpPaMHUAbBl — paBHLIe MeXny coboit paBHO-
6ounble Tpamenuu. BeicoTa Kad(Io#t M3 TaKNX TpaNelXil Ha3blBaeTCH
anogeMoi NIPaBUNBLHON YCeYEHHOM MUpaMUILL.

Cdopmymupyem 6e3 [oka3aTeNbCTBa HEKOTOPhIE IPOCTRIE yBEPXK AEHUA
¥ TeopeMHI. :

¢ YrBepxaeuue 1. IImomans 60KoBOH MOBEPXHOCTH NMPH3IMEI Sﬁox
BHIyuCigercs 10 dopmyne Sgox = Prepn|AiAj| , roe Ppepn —
nepuMeTp NePHEHAMKYJIAPHOIO CedeHMs npuaMmel, a |A; A} — anuna
(n1060r0) €€ Gokosoro pebpa.
3ameuanue: nis npsmoit npusMul Prepn paseH nepumerpy (smoGo-
ro) U3 eé OCHOBAHUIA.
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o YrBepxnenue 2. O656M HakiIOHHOM OpH3MEl V'  BEIYHCIZETCA IO
¢opmyne V = Snepn]A;AH , Tie Smepn — IUIOIIaAL NePHEHAMKY-
NAPHOTO CedyeHMs NMPUaMH, a |A;A]| — mnuna (;06oro) eé 6oxosoro
pebpa, unu no popmyne V = SocyH , roe Socy — Iutomans ocHO-
BaHUS OpU3Mil, & H — BeICOTA MPUIMEL.
3aMeuanue: yxasaHHbie GOPMYITLI CIIPABENIMBEL U AJ1s [IPSIMON IPH3-
MBI, CTIEflyeT YUHTHIBATL TOILKO, YTO B 3ToM ciiyyae Socw = Smepn
u H =|A;All.

¢ Teopema (cpoiicTBa nmapasuesenumnena)
1) Bce ueThipe AUAroHaNM Napalfellenunea NEPeceKaloTcs B ONHOM
TOYKe M HeSSTCA STOW TOUKOM HOMOJIaM.
2) Cepenuia QMArOHAJIY NAaPaJlJIesieNUIeNa ABJIAETCH €T0 IEHTPOM CHM-
METPHHU.
3) IlpoTuBONOIOXHKE IPAHY ApAJITeNleNUNella TONAPHO PABHEI M Ia-
pasienbHEL.

o YrBepxaenue 3. O6béMm npsMmoyronsHoro napainenenunena V

Bulunciaserca no dopmyne V = abc , rme a, b, ¢ — mnuHmM Tpéx
pébep MpAMOYTOIbHOrO Napajinesienuueia, BHIXOAAUIMX U3 OOHOMR Bep-
LIMHEL,

3ameuanue: 065ém Ky6a BrruMcngeTcs 1o ¢opmyine V =a® .

e YrBepxaeHue 4. Ilnomans 60koBoll MOBEPXHOCTH MPABUILHOM IN-
pamuasl S BuuMchaseTca mo dopmyrne S = —Z-Ph ,rme P —
nepuMeTp OCHOBaHWS NUpaMuAul, a h —— anodpema.

e YrBepxnenue 5. O6béM nupamunnl V seiumcasercs no popMyie

1
V = =SH ,rge S — miomanRs OCHOBaHMA mupamunnl, a H —
Buco'r%. IpUpAMHUIEL.

o Yreepxaenue 8. Ilnomans 60xoBoi MOBEePXHOCTH NPABUJIBHOMK yce-
JEHHON NMUpaMuALl S BuIYHCHAeTcH 1o ¢popmyne S = %(P +p h,
rne P u p — mep¥MeTpHI OCHOBaHMM NupaMuasl, a h — anodema.

o Yrnepxnenue 7. O6néM yceuéHHoi nupamuas! V  BrlYHCHseT-
cst no popmyne V = %H (51 + \/ﬁ;+ Sz) , rie H — Bmico-

Ta yCe4éHHOM mpupaMupasl, a S; # S; — ONOMAZM OCHOBAHMIA
YCEYEHHON NMMPAMHAMLI.
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Bce ¢opmynn u yTBEpXAeHUA, KOTOPHE HCIONb30BAINCh IAJIA PellleHus
3afad B OpeRLIAYINUX naparpadax, MOTYT IPUTOAUTHCA ¥ B 3TOM Iaparpa-

de.
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puc.13. Ceuenne napasnenennnena puc.14. Tpeyronsuas npusMa.

ABCDA,BC1Dy nnockocTamMn
(A],B.D) " (Blc.D1)

Iepsniii pasges. IlogroroBuTeNbHLIE 384N,

1. ITnockocTH 6OKOBEIX FPaHER TPEYroiabHON NMpaMULRl 06pa3yioT ¢ mioc-
KOCTbIO OCHOBaHHNS paBHble YIIbl. JJokaxuTe, 9TO HpOEKNNA BEPINNHEL
HAa IJJOCKOCTHL OCHOBAHMS SBNfETCA LIEHTPOM BIMCAHHOW MIIM BHEBIIH-
CaHHOM OKPYXHOCTH OCHOBAHHA.

2. IHoxaxuTe, 4To 065EM TPEYTOMBLHOR MUPAMU/IL, ¥ KOTOPO# IBYTDaH-
HBle YIiIBl MU pébpax OCHOBaHHUS PaBHAHI & , a JNIMHEI péGep ocHOBaHUA
paBeH a, b m ¢, paBeH

(p—a)(p —b)(p - )&,
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rRe p —— NMOJYNEePUMETDP OCHOBAHHA.

3. Ha ocroBamum Tpeyromsuoi mupamuanl SABC Biasta Touka M u
gepe3 Heé IIPOBeleHkl IpsAMble, TapalliienbHue péépaM SA, SB u SC
M mepecekaloiiue Gokopule rpanu B Toukax A, By u C. Iloxaxmure,

MA, N M B, + MC,
SA SB SC

9TOo

=1

4. Bepwuna S TpeyronsHo# nupamunsl SABC coBnafaeT ¢ BepIINHORK
KOHyCa, a Toukd A, B u C nexaT Ha OKDYXHOCTH €r0 OCHOBaHMA.
Isyrpaunsie yrast npu pébpax SA, SB u SC pasuet a, B u v
cooTBeTCTBEeHHO. Jlokaxure, 4To yron Mmexny miockoctsio SBC n
IIJIOCKOCTBI0, KACAIOIERCS TIOBEPXHOCTH KOHyca no obpasyromeit SC' |

T+a-B—v

5 .

5. Touku A;, By u C; nexar 0o ogHy CTOPOHY OT IUIOCKOCTH Tpe-
yronsauka ABC , npum sTom npameie AA;, BB, u CC) nepneniu-
kynapuul miockoctn ABC |, a pnuam otpeskos AA;, BBy n CC;
paBHRI [JIMHAM BHICOT TpeyroibHMka ABC, onyLIeHHBIM COOTBET-
cTBeHHO ¥3 BepuMH A, B n C. Paguyc OKDYXHOCTH, BOIMCAHHON
B TpeyronsHuk ABC pasen r. Touka M — mepecedeHue mIocKoc-
Ten A;BC, AB,C n ABC;. Touka N - - nepeceuenue mJIOCKOCTeNH
A1B,C, A1BC{ u AB;C,. lloxaxure, 4TO:

a) paccrosHye oT Touku M po mmockocru ABC pasHo T

paBeH

B) paccTrosa¥e oT ToYkK N go nnockoctu ABC pasmo 2r.

6. B npaBMIIBHYIO YCEUEHHYIO YETBIPEXFTONLHYIO HHPAMHUAY C BBICOTOM
60KOBOM IpaHM @ MOXHO BHMcaTe ap. JloxkaXwure, 4ro mIomans eé
650KOBOt TIOBEPXHOCTH paBHa 4a?.

7. Yepes Touky M ocHOBaHMS NPABXIBLHOM 7i-YTONLHOA MMPAMUALL IPO-
BelléH NEePNEeHAMKYIAD, MEPeCeKaoUMIUi MIocKOCTH 6OKOBBIX rpaHei! B
Toukax My, M;, ..., M, . Hoxaxure, 4TO cyMMa AJIUH OTPE3KOB
MM, MM;, ..., MM, ue zasucaT oT Belbopa Touku M .

8. Illap suncaH B n-yrojpHylo N¥paMuny. BoKOBRe rpaHy NOBOPauYMBa-
JOTCS. BOXIYr PEDep OCHOBaHMWS M KJIAZYTCA B IUIOCKOCThL OCHOBAHNS
TaK, YTO OHM JIEXAT IO ONHY CTOPOHY OT COOTBETCTBYHOUIAX péGep
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9.

10.

11.

12.

13.

14.

15.

BMeCTe C OCHOBAHHEM. HOK&)KHTC, 4YTO BEPHINHBI 3THUX rpaneﬁ, oT-
JIAYHBIE OT BEPDIUMH OCHOBAHUA, JIeXaT Ha OIOHON OKDYXHOCTH.

N3 BepuIuE 0CHOBaHNS BIMCAHHOM NMMPAaMMALI, IUIOCKNE YIJIBI KOTOPOH
TIpY BepIUMHe He IIpAMBIe, B GOKOBBIX 'PaHAX NPOBENEHB! BHICOTHI. o-
KaXure, UTO NPAMbIe, IPOXOAAINNeE Yepe3 OCHOBAHUS BLICOT B KaXOO#
rpaly, NapajuleIbHbBl OMHOM IITOCKOCTH.

B ocnoanum nupaMunbl ¢ BEPIIMHOR S JIEXHUT HapalielorpaMm
ABCD. IokaxuTe, 94T0 e€ GoKOBble pé6Gpa 06pa3yiOT paBHEIE YIIEI
C HEKOTODPHIM ny4oM SO, nexamuM BHYTPH YeThIPDEXTPAHHOTO Yriia
SABCD, torna u Tonbxo Torga, koria SA+ SC = SB + SD.

OcHoBaHMEM YCEYEHHONM YeTHIPEXyronbHoM nupamunwm ABCD
A1B;Cy D, asamorca napannesiorpaMmel ABCD u A1B,C D, . Ilo-
KaXuTe, 4To 106as npamasd, IepeceKaolas TP U3 YeTHIPEX MPIMBIX
AB;,, BCy, CD, u DA;, nepecekaeT M 4eTBEPTYIO NPAMYIO HIIH
napaJjuiesibHa ei.

IokaxuTe, 4TO IIOMALb IOJHON NOBEPXHOCTH NIPU3MBI, ONMCAHHOMR
oxono chepnl, paBHa 65, rge S — mIoOIaAbL OCHOBAHMS IPU3MEL.

Ha 6okoBnix pébpax BB; u CC) npasunsHon npusmet ABCA;B;C,
B3aTH! Touky P u P, Tak, uro BP : PB; = C1P, : P,C =1:2.

Hokaxwure, uto

a) oByrpaHHble yriast O0pu pébpax AP, u A; P terpasapa AA, PPy
— IpsiMBle,

6) cymMMa nBYyrpaHHBIX yriioB npu pébpax AP, PP, u PiA; TeTpa-
sapa AA; PP; pasra 180°.

Hokaxure, 4To B jio6om napannenenunene ABCDA,B,C1D,

a) nnockocts BDA, napamnensHa mnockoctun By D, C,

6) »Tm MI0CKOCTH mensaT orpe3ok AC) Ha TPM paBHLIE 4acCTH,

B) 3TH INIOCKOCTHU LeJIAT 00béM mapaliiesnenunena B OTHOLICHHAN

1:4:1.

HoxaxuTe, uTo 06BéM TpeyronsHon npusmut ABC A, B,C; pasen no-
JaynpousBefeHnio nuomanu rpaan ABB; A; Ha paccTosHHMe OT Ops-
Mot CCy po nnockoctu ABA;.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

Hoxaxure, uyro yron CA1D, B xy6e ABCDA,B,C,D, pasen
arctg\/f.

Han ky6 ABCDA;B,C1D;. Paccrosune mexny npamuimu A;C; n
B;C pasuo d. Hokaxmure, uTo 06béM Kyba paser 3/3d°.

I'pansamu napannenennnena sABasOTCs poMObl, THHEI péGep KOTOPHIX
PaBHBI @, & OCTPBle YLl — « . I{oxaxuTe, uTo 00BEM mapaJiiene-

3. @ . a .
mUnefa paseH 2a sin o4/sin 5 sin <~

B ocHOBaHMM 4eTHIDEXYTOJILHOM NPU3MBI JIEXKUT PoMb CO CTOPOHOR a
X OCTPHIM YIJIOM @ , a 60KOBbIe pé6pa NPU3MKI PABHEL b ¥ HAKIIOHEHEI
K IJIOCKOCTHM OCHOBaHus nox yraom 3. IokaxwuTe, 4yTo 06BEM NPU3MEI
paBer a’bsinasing.

B HakJOHHO TpeyrolbHOH Ipu3Me NIHHL GO0KOBBIX pébep paBHEI 8 cu;
CTODOHBI NMEePNEHAUKYIAPHOr0 cedeHnss OTHOcATcA kak 9 : 10 : 17, a
ero miomans pabHa 144 cau?. IfoxaxuTe, uTo miomans 60KoBo# mo-
BEPXHOCTH 3TOU NPU3MBI paBHa 576 cu? .

IloxaxwuTe, uro B Kybe ABCDA;B,C1D; c pebGpom paBHEIM 4, pac-
cTOosfHUe oT cepenuHul pebpa CD po minockocty A;CiM ,rme M —
cepenuna pe6pa DD, pasHo v/6.

Hokaxure, uro B kybe ABCDA;B,CD; ¢ pebpom paBHEIM @, pac-
CTOSHME OT BEpPIIMHH A [0 IJIOCKOCTH, HPOXOAAIEH Uepe3 BePIINHAI

Ay, B, D pasuo a%?-.

Yrast, o6paszyeMule AMATOHAIIBIO IPIMOYTOIBLHOTO MapaJlilesleINIIena ¢
€r0o IPaHAMH, [ePeCeKaIONIMMUCI B OQHOM U3 €ro BepUINH, PaBHH «,
B, v . Hokaxwure, uro

sin? a + sin® B + sin®y = 1.

B npaMoyronbHOM Napadinenenuielie Yrol MeXAY OUACOHAJIBIO OCHO-
BaHUA U €ro CTOPOHOM paBeH < . JlMaroHans nmapasuiesennnena paBHa
d u o6pasyeT ¢ MIOCKOCTBIO OCHOBAHUA yrodl ¢ . JokaxuTe, 4TO 10
maab G0KOBOl [IOBEPXHOCTH NapaluiesleluIena paBHa

V2d?sin 2¢ cos (45° — a) .
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Hoarorosxa x BcTynmuTensHLIM 5x3aMeHaM B MI'Y. TEOMETPHA.

25.

26.

27.

28.

Hemnepecexalommecs AMArOHaJM OBYX CMeXHBIX GOKOBHIX T'paHed Hps-
MOYTOJIBHOI'O NapaJiiellenune/la HAKIOHEHB K INIOCKOCTH €r0 OCHOBa-
HuA non yrnamu a u (. JlokaxuTe, 4TO yTOI MeXAY 3TUMHU QUAro-
HaJAMu paBeH arccos (sinasinf).

Yepes cepenuny AuaroHanu Kyba nepneHIUKYJIspHO K HEH NpPOBENEHA
m10cKocTs. JlokaXxuTe, YTO B CEYEHNH MOJIYyYaeTCs NPaBUILHBINA 1Iec-
THYTONLHUK ¥ HAAOWUTE ero IUIOmadb NPH yciaoBuu 4To pebpo xyba
PaBHO a.

B xy6e ABCDA,B;C1D; (AA; || BB; || CC: || DD;) uepes ce-

penunnl pébep DDy n D;C; u BepummHy A mnposelieHa IIIOCKOCTb.

JlokaxuTe, YTO Yrol MeXAy 3TOi IUIOCKOCTbHIO M rpaubio ABCD pa-
tg—.

Ben arctg—

Ha pe6pe BBI xy6a ABCDAlBlchl (AA1 H BB1 || CCl “ DDl)

pisTa Touka F Tak, utro By F = EBBI’ Ha pebpe C1D; — Touxa

1 .
E Tak, yto D1 F = §C1D1 . HoxaxuTe, yTo HanbonbINee 3HAYEHHE,

KOTOpOE€ MOXET IPUHUMATBH OTHOLIICHNE m, rnge To4xKa P nexwur Ha

5
nyye DE| a Touka (J — Ha npsmoi A; F, paBHo \/;

Bropon pasnesn. KouxypcHasie 3anaau.

1.

(M/M-71.3) OcHOoBaHMe 4YeTBIPEXYTOJNLHOR MUpAMULhI — KBAIPAT, a
Bce GOKOBBIE I'PAHM — HPAMOYTOJIBHEIE TPEYTONBHUKHY, Y KOTODKIX Bep-
LIMHE OPSAMBIX YTJIOB JIeXaT Ha OCHOBaHMM NupaMuinl. HaidTu 06nem
NMPAMUILI, €CHU €6 BHICOTA PaBHa 1, a OOME M3 OBYTDAHHBIX YTIOB
npH eé peprunHe pased 120°.

3 .
. (M/M-75.4) Cdepa panuyca 3 BIIMCAHA B YeTRIPEXYTONBHYIO IIMPAMU-~

ny SABC D, y koropoi ocHoBauneM ciiyxut pom6 ABC D, Takoi, yto
yron /BAD = 60°, BeicoTa mupaMnAanl, paBHas 1, IPDOXOAUT dYepes
Touky K mepeceuenms muoraHaJsiei pomba. IlokasaTh, uTo cymecTny-
€T eOUHCTBeHHas ILJIOCKOCTh, Nepecekaowas pébpa ocHoBauus AB u
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AD B HexoTophix Toukax M, N, takux, ytro MN = 4—5‘@, Kacawmascs
cdephl B TOYKe, YHAJIEHHON Ha pPaBHEIE PAcCTOSHMA OoT Touek M u N,
¥ Iepecexaloiag npogoixenue oTpeska SK 3a Touky K B HekoTOpOiX

Touke F. Hailtu nnuny orpeska SE.

3. (M/m-81.5) Ha omsoit u3 rpaHell nByrpaHHoro yrina ¢ pebpom AD
nexuT Touxa B, Ha gpyroi — C. Orpesok DE napannenen nnoc-
kocTH Tpeyronabunka ABC . B nupamuny BCDE snucan wap. Or-
HOIIEHHE DACCTOSHUA OT ero mexTpa mo npamoi DE x paccTosnmMIo
ot npamoi DE o nnockoctu (ABC) passo k. Iycrs Touka B’ —
npoeknus Touku B Ha mtockocrs (CDE) . VaBectHo, uto tg/B'DE :
tg/ BDE = |. Yepe3s cepenuny orpe3ka AD nposenexa minockocts P,
napannenbHas mnockocTu (ABC) . HaltTu miomans cedeHus mockoc-
Tbi0 P Muororpannmka ABCDE, cocTaB/ieHHOTO U3 TPeyTONbHEIX
nupamuny ABCD u BCDE, ecnm n3BecTHO, YTO INIOWaLb CPaHM
ABC pasaa S, a cymMMa nnomazeil Bcex rpaneil nupamunsl BCDE
paBHa o .

4. (m/m-82.5) B gernipéxyronsroit nupamuge ABCDE ocHoBauue
ABCD — napannenorpamm, a rpain ADE u BCE — npsmoyrons-
Hble TpeyronbHuku. Pe6po BC neprneupmkynapuo mMenuane EP rpa-
ay CDE u BC = EP. CeyenueM NUPaMUIOLI INIOCKOCTBIO SBIIAET-
cs paBHobounas Tpamenus GKHL, sepuunnt xotopoit G, K, H,
L nexaT cooTBercTBeHHO Ha pé6pax AE, BE, CE, DE, npuuém
GE = 3GA u CH = FH. HaiiTu OTHOWeEHYe IJIOMAAM TPAIECIUN
GKHL x nnowamu rpanu ABE .

5. (M/M-84.5) B uernipéxyronsuoi nupamune SABCD ocHoBanue
ABCD uwmeet cBoeit ocblo cuMMeTpun auaroHans AC , mamHa KOoTO-
poit paBHa 9 cx, a Touka F nepecedyeHVs AuaroHaliell 4eTHIPEXYTONb-
Huka ABCD penut orpesok AC Tax, uTo nnuHa orpeska AE menn-
mre anuebl orpeska EC . Yepes cepenuy 6oxoBoro pebpa nupaMuan:
SABCD nposeneHa HIOCKOCTD, NapaJilelbHasi OCHOBAHMIO M Mepece-
Kajomasgca ¢ pé6pamu SA, SB, SC, SD cooTBeTCTBEHHO B TOYKaX
A", B', C', D'. llonyuusmuiics muororpauauk ABCDA'B'C'D’
apAoWHicE JacTeio nupamunsl SABC D, nepecekaeTcs IIIOCKOC-
TBIO ¢ O NPABUIIBHOMY WIECTUYTOABHUKY, AINHA CTOPOHEI KOTOPOLO
paBHa 2 ca. HaliTu minomans TpeyronsHuka ABD, ecnm miockocTs
o mnepecekaeT orpe3ku BB' u DD'.

6. (M/M-86.6) B ocHoBannu nupamunsl SABCD nexuT 4eThIpéXyross-
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Honroroska k BerynurenbuuM 3x3aMmenamM 8 MI'Y. TEOMETPHSI.

10.

11.

12.

Hnk ABCD, y xoroporo ctopossi AD w BC napannenbHB, IVIMHA
cropoasl AB paBua 4 cm, anuua cropoum BC pasHa 8 ca, a Be-
nuunHa yraa LABC pasHa 60°. Hnuna pe6pa SB pasHa 8v2 cm.
Ha#Tn 065éM mupaMubl, eCA¥ M3BECTHO, 4YTO depe3 npsaMule AD u
BC' MoxHO npoBecTH KBe INIOCKOCTH, HE COBIIAJAIOLINE ¢ OCHOBAHMEM
NUpaMUAbl X NePeceKalolie MUPAMUAY 110 PABHEIM YeTHIPEXYTOIbHHU-
KaM.

(m/M-88.4) Yron Mexny ckpemmsaiomumucs npsMmbimu AB u CD

35
PaBeH arccos —o-. Toukn F n F #BndioTcf cepeXMHAMH OTDE3KOB

AB u CD. Haittu yron LACB, ecnu usBecTHo, uTo AB = 245,
CD=2/7 u EF =/13.

. {M/M-91.6) B ocHOBaHMY IPM3IMBI JIEXUT DPABHOCTOPOHHUH TPEYTOIb-

unk ABC co croponoit /3. Bokosue pébpa AD, BE, CF, nep-
HeHOUKYIApHB ocHoBaHuw. Cdepa paguyca — KacaeTcf INIOCKOCTH

ABC u npomonxeuunin orpeakos AE, BF, CD 3a touku A, B u
C coorpercrBenno. Haligute anury Goxopnix pébep NpU3MBL.

. (M/M-92.5) Ha npamoit | B npocTpaHCTBe NOCIEHOBATENILHO PACTIONO-

xeHul Toukn A, B n C Takme, yro, AB =10 u BC = 22. Hairu
PacCTOSHME MeXNy NpsMeIMu [ B ., €CIM paccTOsHUE OT Todek A
, B u C ponpamoit m paBum 12, 13 u 20 cooTBeTCTBEHHO.

(m/M-93(1).5) Ha guaronansx AB’ u BC' rpareit napasuienenunesns
ABCDA'B'C'D’ pastoi Touku M m N Tax, uto, orpe3xu MN u
A'C napannensunl. HaiT OTHOWEHNE ANMH 3THX OTPE3KOB.

(m/M-96(1).6) OcroBanueM Bnucangol B cdepy UeTHIPEXYTONLHOM K-
pamunel SABCD cayxut napannenorpamm ABCD . Haiitu nuaro-
Hany SD,ecniu SA =7, SB=2, SC =6 u (SAD = /SBD =
LSCD. :

(m/M-96(2).5) Ha pé6épax AA’', AB, B'C’ u BC enumunuoro ky6a
ABCDA'B'C'D' B3armi Touxu K, L, M u N cOOTBETCTBEHHO TaK,
uto AL = -:2;, B'M = ;14-, CN = i Onpenennts, Kakoe u3 pédep

10
AB unu AD nepecexaeTcs INIOCKOCTBIO, HapainelbHoll oTpesky M L

# conepxaiteit orpesok KN . B xakom oTHOIEHNH 3TO pedpo nenmurcs
II0CKOCTHIO?
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13.

14.

15.

16.

17.

18.

(m/M-98(1).5) YeTmpéxyronsuas nupamuna SABCD pnucana B che-
PY, LEHTP KOTOPOH JIEXKHT B IIIOCKOCTH ocHoBanus ABCD . Inarona-
au AC um BD ocuoBanns nepecekarorcs B Touke H, npuuém SH
— BeicoTa nupamuasl. Haitu pé6pa CS u CD, ecm CH = 4,

AS = }42, AD =3 u AB = BS.

(m/M-99(2).6) OcnoBauuem nupamunnt SABCD sBnsercd Tpanenus
ABCD c ocuoBanusamu BC u AD makumu, yto BC : AD =2:5.
Huaronanu Tpanenuy nepecekaiorca B Touke E, a uearp O Bmom-
caHHOM B nupaMmuny cbepnl jexur Ha orTpeske SE wu penur ero B
oruomennu SO : OF = 7 : 2. HaitTv miomwans noiHol nNoBEPXHOCTH
OMpaMuObl, ecau nnowans 6oxosol rpaun SBC paBHa §.

(m/M-00.6) B ocHoBaHMM ueThIpéxyronbuoil nupamunn SABCD ne-
XUT napannerorpamMm ABCD. N3BecTHO, 4TO MIIOCKOCTA TPEYTroiib-
uunkoB ASC u BSD nepuenmmkynspHst gpyr apyry. Hairn mromans
rpaau ASD, ecnu mwomanu rpanei ASB, BSC n CSD pasum co-
oTBeTCTBEHHO O, 6 u 7.

(BMuK-70.5) OcHoBarueM ueThIpéxyronpuol nupaMuas: SABCD c
BepmuHOR S aBnsercd poMb, a Beicora SO nEpaMUAL MPOXOQUT
Yepe3s TOYKY mepecevyeHus auaroHasned pomba. Buicota SO obpasyer
c pebpom SA yron «,ac pebpom SB — yroan [ . BuuucauTs
yron mexny 6okoBoi rpanbnioc SAB ¥ OCHOBaHMeM NUpPAMMILL.

(BMuK-71.5) OcuoBanuem nupamunsl SABC ciyXuT TpeyroinHUK,
ctopounl kotoporo AB u AC paBHbl H 06pa3’yioT yrol Q& MeXAay
coboit, a BHICOTA MUPAMUILI COBNanaeT ¢ pebpom SA u pasma h .
Jana yeTnlpexyronbpuas nupaMuaaa, uMeomas Ty xe sepuuny S . Oc-
HOBAHUEM €€ ABILETCH YeTHIPEXYTOJbHMAK, BEPIIMHLI KOTOPOLO JIEXAT
Ha cTopoHax TpeyronsHuka ABC . Haiitu o6beM ueThIpexyronsbHo#
OUpAMUABI, €CIM M3BECTHO, YTO ee OOKOBBie T'DAaHM DABHOBEIIMKH, a
6okoBhle pebpa paBHHL. :

(BMuK-72.4) lllap kacaeTcs niiockocTn ocaoBanuss ABC'D npasuis-
HOH 4eThIpexyronbHoi nupamunsl SABCD B Touke A, XpoMe TOTO,
kacaerca pebpa SC . Yepes menTp 3TOro mapa M CTOPOHY OCHOBa-
ums BC mnposenena cexymas miockocThb. HaliTH yros HakiIoHa 3To#
MIIOCKOCTY K IIJIOCKOCTH OCHOBAHMS, €CJIN INIOCKOCTh CEYEHMS IepIeH-
nukynapHa rpaun ASD .
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IlonroroBka Kk BcTynmHTenbHEIM 3k3aMeHam B MI'Y. TEOMETPHSL.

19.

20.

21.

22.

23.

(BMzK-78.5) Ocuopannem nupamunsl ABCEH cnyXuT BHITYKJIEIR
qeThpéxyronbauk ABCE | koropui auaronansioc BE penmtcs Ha
JIBa paBHOBEJIMKMX TpeyronbHuka. Jinuna pe6pa AB papHa enuHuIe,
nnuuel pébep BC u CE pasunl. Cymma anmun peé6ep AH u EH

paBHa \/5 . O6béM mupaMupnnl paseH i Haittun pamuyc mapa,

UMeloltero HanGonbmuit 06b6M Cpefi¥ BCeX IapoB, IOMELAIOLUIUXCH B
nupamuge ABCEH .

(BMuK-84.6) Muororpauuuk umeer 6 rpaneit: ABCD , EFGH ,

ABFE , BCGF , CDHG , ADHE . Bce ero BepmMHE J€XaT

Ha cdepe panuyca +/34 . 'panu ABCD u EFGH nexar B

NapaJlIeNbHBIX IIOCKOCTAX, PACCTOSHEE MeXAY KOTOPHIMM paBHO 2 .

H3Bectro, uto AB:CD = EF : GH # 1, nnowans rpaun EFGH
98

paBHa 5, a 06beM MHOTOrDaHHMKA PaBeH 5 HaitTu nnvuy pebpa
BF.

(BMzK-95.6) B xy6e ABCDA;1B1C1D; c napannenbHEIMH CDaHg-
Mu ABCD u A;B;C1D, nnuHa pebpa pasna 1. Touku K u N
ABAAIOTCH cepenuHamn pebep DC 314 BC coorserctBenno. Touka M
4
panuycos cdep, NpoxoAsmux dyepes Touku M, N, K u kacaoomuxcs
nnockocru BBy D1 D.

nexut Ha pebpe CC; u MC = - . HallTe MakcUMalIbHOe 3HaUeHHe

(BMuK-98(1).6) Isyrpansiit yron, o6pa3oBaHHbIA OIYINIOCKOCTIMHA

a u 3, paseH 3" BryTpu sToro yrna pacnonoxes Tpeyronsauk ABC.

OpToroHanbHeble Npoeknuud TpeyroibHuka ABC Ha noxyniockocTw
a 7 3 ects Tpeyronbuuku AB1C; m AB;C; coorBercrBenuo ( By
u By — upoexnuu Trouku B, C; u C; — npoekuuu Touku C). Us-

BecTHO, uTo AB = 3v/25 ~ 43, AC = V19 - 43, AB; = 92,

AB; = 6y/3, ACy > AC,, LB1AC, = LBAC; = -1"5 Haiitu BC .

(BMzK-99(1).6) B npaMoyrosnsHOM napaJiiesenuinene

ABCDAlBlchl ( ABCD un AIBICIDI — OCHOBAaHHNiA, AAl H
BB, || CC1 || DDy ) orpesku MiNy, M3N;, M3N3 — obmmne nep-
HNeHAMKYNApH K napam otpeskoB A1;C7 u AB,, BCy n AC, DC,
u AD; coorBeTcTBenno. O6bEM Napanenenunena paser V , pagmyc
onmncaHHO# chepnl paBeR R, a cymma anuu pébep AA;, AB.m AD
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paBHa m . HaliTu cymmy o6n8mos nmupamun AA; M1 Ny, ABM,N; u
ADM;3N;.

24. (BMzK-99.4) B uermpexyronwroit nupamuge SABCD BruicoTn Go-
KOBBIX TPaHe, OyLIeHHhle M3 BepPIIMHB MAPAMUOL S, paBHBI /2.

2
IIycte AB = 2, BC = 6, /ABC = E, LADC = T Hairtn
BRICOTY IHPAMMILI, €CJIM €€ OCHOBAHHE Hag(OJIMTCX Bny’rpﬂ'} YyeThIpex-
yronsuexka ABCD.

25. (BMuK-00.4) B ocnopanuu npsamon npusmni ABCDA;B;C1D; ne-
xut poM6 ABCD, y xoroporo yron ABC pasen 60°. Ha 6oxoBrix
pébpax AA;, BBy u CCy (AA1||BB,||CC, || DD;) pacnonoxenst
Toukn K, L u M coorBercrsenHo. M3BecTHO, YTO yron MeXny Ips-
muiMe KL u AB pasen 45°, a yronm mexny npamuimu LM u BC
— 30°. HaiiTy yron MexAay IIOCKOCTBIO, IPOXOAAIIEH 4Yepe3 TOYKH
K, L n M u nnockocrsio ocHoBanus ABCD.

26. (¢u3-77.5) HOuuna pebpa xy6a ABCDA;B,C1D, (AA, || BB; ||
CC: || DD,) pasua 1. Ha pe6pe AA; B3sTa Touka E Tak, 4ro

onnHa orpeaka AFE pasua 3 Ha pe6pe BC B3ara Touka F Tak,

1
4TO ANNHa otrpeska BF pasna i Yepes uedTp kyba u Toukn F u

F nposepena nnockocts « . Hailtu paccrossue oT BepmmHbl By 5o
IUTOCKOCTH (X .

27. (®u3-81.5) IIpaBunbHYyI0 YeTHIPEXYTOMBLHYIO NMPAMULY NepeceKaeT MIoCc-
KOCTb, IPOXOAALIAs Yepe3 BEPIIMHY OCHOBAHMS IePIEHINKYIISPHO NIPO-
THBONONOXHOMY GokoBoMy pebpy. [lnomans nomyuusinerocs cedeHus
B OBa pa3a MeHblUe IUIOIAany OCHOBaHMA nupamunsl. HaiTu oTHOIIE-
HMe AJIMHB! BRICOTHI MUPaMUIOLl K AiauHe 6oxoporo pebpa.

28. (¢mn3-82.5) Ha 6oxoBoM pebpe npaBMILHON 4YeTHLIPEXYIOJILHOM NMUDPa-
MUIB! C BeplIMHO#A S B3sTa Touka A, Uepe3s KOTOPYIO B IJIOCKOCTSAX
6OKOBRIX IpaHell MEpaMUOLI IPOBEeHb! NIPAMEE, MepeceKaloliee almo-
tdeMbl 3THX rpaHeit B Toukax B u C ¥ ofpa3syiolne yrin BeTNIMHOM
Q C MIOCKOCTBIO OCHOBaH¥A nupaMuinl. M3BeCTHO, 4TO BEJTHMYNHB! YT-

nmoB LABS n LACS papam f (,B > g) . HafiTn Benuuuny yraa
LBAC.
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29.

30.

31.

32.

33.

34.

35.

(¢u3-84.5) [IpaBunbHas TPeyrolbHas NPA3Ma LETMKOM HAXOOUTCH B
NpaBUILHOM YeTBHIPEX- YTONBLHOM DMPaMUOe TaK, YTO HHUXHEE OCHO-
BaHHe NPU3IMBLI IPUHANIEXNT OCHOBAHMIO NMPAMMALL, & [Be BepUIH-
Hbl BEDXHEI'O OCHOBAHUSA NPU3MBI HAXOAATCH Ha anlopeMax NEPaMUIEL.
W3pecTHO, 4TO ANMHBEL BCeX péGep NMPHU3MEI PABHLL, a NJIMHA CTOPOHBI
OCHOBAHMS NUPaMHUIORI B ™ pa3 GoJsibile AIMHLI BRICOTHI NMPAMMILL.
HaiiTu oTHoweHNe O6BEMOB MUPAMUAL! ¥ IIPU3MEL.

{(du3-85.5) Cepa ¢ HeHTPOM B TouKe S HPOXOOMT Yepe3 BEPIUMHBI OC-
HoBauus ABCD npaBunbHON YeThipéxyronbHon nupamunsl SABCD.
OrHoltenye IIOMAaRK MOMHOM HOBEPXHOCTH NXPAMUAL! K IIIOLIATH TI0-
BepXHOCTH coeprl paBHO a. HaitTu Bemuunny yrna LASB u yxasats
BCe 3HAaYeHHA NMAPAMETPa @, NPH KaXIOM M3 KOTODBIX 3a0ada MMeeT
peleHue.

(¢u3-87.6) Ulap pamuyca 2 BHUCAH B IPABUIBLHYIO YeTHIPEXYTONBHYIO
nupamuny SABCD c sepmunoir S. Bropo# mwap panuyca 1 kaca-
€TCd MepBOro Iapa, oCHOBaHMS nupaMmunkl ¥ 6oxoseix BSC rpaneit
CSD. Haittr 06béM nupaMuisl U BeJIUYNHY ABYIPAHHOIO YyIJa IpH
6okxoBoM pebpe SC . )

(pu3-89.4) B mpaBmiILHOM 4YeTBIPEXYTONBHOM NUpaMule OTHOIIEHHE
60KoBOro pe6pa Kk BelcoTe nupaMunsl pasHo 2. HaiiTu oTHowenue pa-
JMyCa BIMCAHHOTO B MMpPaMUAY lIapa K anodeMe MUPAMUILL.

(¢u3-91.6) B ocHoBanum nupamunsl TABCD nexur Tpanenus
ABCD (BC || AD, AD : BC = 2 : 1). Yepes Bepuuuny T nu-
paMmIbl IPOBefeHa INIOCKOCTh, NapajlenbHad npsmoit BC u nepece-
kaomas orpe3ok AB B Touke M Takoit, uto AM : MB =2 :1.
Ilnomans mony4yuBIIErocs cedeHNs paBHa S, a paccTosHue oT pebpa
BC po nnockoctr ceuenns pasuo d. Haitru:

1) B KaKOM OTHOIIEHMHN IIOCKOCTD CeUeHMs HNeNMHT O6BEM MUpaMULHL,
2) 06BEM MUpaMUIEL.

(¢m3-94(2).8) Haknonnas npusma ABCDA{B;C1D;, mnmeer umeer
cBoMMM ocHoBaHusMu Tpamenun ABCD u A;B,CyD;, cymma nno-
Wajieil napaelsbHeIX GOKOBBIX rpaHell NPH3MBI paBHa S, a paccTo-
SHEE MEXAY 3TUMHU rpaHsmu paBHo d. Haitu 0658M MHOrorpaHHMKa
BDA,B;C,D;.

(¢m3-95.6) B npaBunbHOR e THIPEXYTOALHOMR NUPaMULe BHICOTa PABHA
H , a nByrpammnii yros npu 6okosoMm pebpe pasen o . HaiiTn o6ném
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36.

37.

38.

39.

40.

41.

42.

43.

NMUpPaMUAHI.

(¢u3-96(1).6) B npaBunbHoR yeTnpéxyronsHon nupamuse SBCDE ¢
BepmuHOX S GokoBoe pe6po paBHO b, a ABYTpaHHBIA yrol Mexzy Go-
KOBBIMH TpaHAMN paBeH « . HaliTu 06B6M nupaMubl, 0TCEKAEMOR OT
JaHHOM IMHPaMUIH! INIOCKOCTBIO, poxofsilel Yepe3 auaroHans BD
OCHOBaHUA u cepenuny GoxoBoro pebpa SC.

(¢m%3-96(2).7) B npaBuibHO# 4eTHIPEXYrOILHON NUPAMHAJE OTHOIUEHUE

5
6oxosoro pe6pa K CTOPDOHE OCHOBaHUA DaBHO —2—, a paarycC miapa,

BITMCAHHOTO B 3Ty mupamuny, pasex 1. Hajtu o6béMm nupaMumsl.

(pm3-96.6) B npsMoOyronnHOM mapaluienemuiefie AMAroHaNb, pPaBHasg
d, obpasyer ¢ GoxoBmiMu rpanamu yrael 3 n vy. Halita 0o6bém na-
pannenenunena.

(¢m3-97(1).8) B uernipéxyronsroit mupamuge SABCD ocuoBanue
ABCD — npsmoyronsuuk, SA=2, SB =3, SC =4.Hauaru SD.

(¢pm3-97(2).4) BoicoTa NpaBUILHOM YeTHLIDEXYTOILHOM NMUPAMHMIbI B
nBa pa3a MeHsle eé anodemnl. O6béM nmupamunbl paBed 108. HaiTu
BBICOTY IMMpPaMUALL.

(¢u3-97(2).8) B npaBRIbLHOM YeTHIPEXYTONBLHOR IHpaMUE PAIUyC BIM-
CAHHOIO Ulapa paBeH T, a ABYTPaHHLIA yros npu 6oxoBoM pebpe paseH
«a. Hakre 06béM nupaMuibl, BepIIMHB KOTOPOA HAXOAATCA B LEHT-
pe BINCAHHOrO 1lapa M B TOYKaX ero KacaHUd ¢ GOKOBEIMY TpaHAMU
HMCXOOHOM IUPAaMMUOLI.

{pu3-99(1).8) Bricora SH npaBuinLHOM YeTHIPEXYTOALHOM MUPAMH-
aul SABCD cnyxnr nnamerpom cdephl. Masectro, yro AS = b, a
OBYTDAHHBIA YIoJl Mpy OCHOBaHMM NupaMuas! pased (. HaiTu nnuny
JIMHNH HepecedeHus cephl ¢ TOBEPXHOCTHIO MUPaMULLL.

(®u3-99(2).8) B npamoyroasHoM napautenennnene ABCDA;B;C1D,
(AA;|| BB, ||CC1||DDy) AB=BC =2a, AA;=a. IlnockocTs ce-
YeHNsA IPOXOMUT depes Touk¥ B; u D napannensuo mpamoi AC.
HaiiTn paguyc mapa, Kacalomerocs 3TOro ce4eHus 1 TPEX TDaHed na-
painenenunena c obmei BepiuiuHOl B .
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44.

45.

46.

47.

48.

49.

50.

($u3-99.7) B npaBunbHOi TpeyronbHoi nupamune SABC ¢ Bepun-

b
moit S GokoBoe pe6po SA pasuo b. Coepa panuyca 3 KacaeTcs

miockocts SAC B Touke C ¥ npoxomuT 4epe3 Touxy B. Haitru
LASC .

(xum-70.5) Hana npsMas TpeyronbHas npusma ABCA;B1Cy (A4, ,
BB,, CC, — 6okoBste pébpa), y xoropoit AC =6,a AA; = 8. Ye-
pe3 BepmiHy A IpoBedeHa IUIOCKOCTh, Nepecekatonias pébpa BB;
u CC; cooTBeTcTBeHHO B Toukax M u N . Hawire, B KakoM oT-
HOLIeHUH HENTUT 3Ta NNOCKOCTH OOBEM NPU3IMEI, €CIU U3BECTHO, UTO
BM = MB,, a AN sasnsercs Guccextpucoit yraa LCAC:.

(xum-71.5) [IpaBunbHas npsMas TpeyroibHas npusma ABCA1B.C,
on#caHa OKONO mapa panayca r, M — cepenuna pebpa BB;, N —
cepenusa pebpa C'Ch. B mmap Boucad npsamoi Kpyrosoit QUINHAD TAaK,
yTO ero ocHoBaHue nexuT B mnockocty AM N, Hante o6BéM sTOrO
QUIIMHADA.

(xum-72.4) B npamayro npusmy ABCDA{B,C1 D1, HuXHAM OCHOBa-
HueM KoTopol spnserca pomb ABCD, a AA;, BB, CCy, DD; —
6okoBole pébpa, Bnucan map pamuyca R. Haittu nnomanb cevewums
MPH3MEI [NIOCKOCTBIO, NpoXoadineil depes sepmuHnt A, B, C4, ecan
usBecTHO, uTo LBAD = a.

(x1M-76.5)

B xy6e ABCDA'’B'C’'D’, rpe AA', BB', CC’ w DD’ — napan-
nenbHBIE pEBpa, MockocTs P npoxoauT yepes auaroHans A'C’ rpa-
au kyba u cepenuny pebpa DD’'. HaiTu paccTosHMe OT CepenuHEl
pebpa CD no nnockoctu P, ecniu pebpo ky6Ga paBHO 4 cm.

(xum-78.3.H) PaccMaTpnBalOTCH BCEBO3MOXHBIE IIPAMOYTOJIbHBIE Ha-
paJutesienunensl, OCHOBaHUS KOTOPHIX SBIAIOTCA KBAAPATAaMH, a KaX-
nas u3 GoKoBbLIX T'paHelt uMmeeT nepumetp 6 cu. Haliru cpenn Hux na-
paulenenunen ¢ HanbonsIIUM 06BEMOM U BEIYMCIIMTL 3TOT 06BEM.

{xuM-82.4) IIpaBusibHAS YEeTBIPEXYTOJIbHAL MHPAMUIA JIEXKHT GOKOBOM
T'PDaBbIO Ha I‘OpMBOHTaJIbHOﬁ IIJIOCKOCTH H . HJIOIIIBJIB OCHOBAHUA ITH-
pamuanl paBHa S, muomans GokoBoi nosepxroctn — Sz . Ha xakoi
BBICOTE (Haﬂ NIIOCKOCTBHIO H) HaXoOsTCA HAUBBICIINE TOYKH nuapaMu-
an? A
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51.

52.

53.

54.

55.

(xum-83.3) Tpeyronbras npusma ABCA'B'C’ ¢ HuxHEM OCHOBAHM-
em ABC u GokoBuimu pébpamn AA', BB', CC’ pacceuena mmoc-
KoCTbIO, mpoxoasmein depes Toukun E, F, C, roe rouka E sBnser-
cs cepenuHoit pebpa AA', Touka F nexut Ha pebpe BB', npuuém
BF : FB’ = 1: 2. Haittz 06néM vacTu npusmu ABCA'B'C’, 3a-
KJIIOYEHHOR MeXAY CeKymlel IIIOCKOCTHIO ¥ HUXHUM OCHOBAHUEM TOR
MPU3IME], €CITK U3BECTHO, YT0 06BEM HpH3MEI paBen V.

(xum-84.4) B npaBmibHYIO YeTHIpEXyronbayo nupaumay SABCD c
BepIIHHOR S, y KOTOPOit JIMHEI BCeX peGep paBHE Mex Oy cobol, BIu-
caHa NpaBWJIbHas 4YeThipéxyronbHas mupamuua S'A'B'C'D' ¢ sep-
mmmHoir S, y KOTOpOH IVTMHE! BCeX pébep TakXke PaBHBI MEXIY COGOM.
Iipu 3ToM Bepmrna S’ nexut B mwockoctu ABCD a sepumam A’
B', C' nexar cooTsercTBeHHO Ha pebpax SA, SB, SC u SD.
Ioka3aTh, 4To BepiuuHa S’ NeXUT B TOUKE IepeceyeHus MUATOHATIEH
kBanpata ABC D, u HallT¥ OTHOIERNEe OGHEMOB STUX 3TUX MTHPAMUL.

{xnm-85.4) OcHoBauMeM MUPAMMILE CITYXUT POMO, IITHHA CTOPOHBL KO-

T
TOpPOro paBHa 2 cM, a BeINYNHA OCTPOTO YIJIa PaBHa 1 ap, pagnyc

KOTOPOTO paBeH V/2 cM, KacaeTcs IJIOCKOCTH KaXIoi GOKOBOH IDaHu
OMpaMMALl B TOYKe, JIeXKAIled Ha CTOPOHe OCHOBaHUS nupaMunsl. Ho-
Ka3aTh, YTO BLICOTA NUPAMULLI IPOXOOAT Uepe3 TOUKY IepecedeHus
IMaroHajieil oCHOBaHMs TUpPaMuAsl. HailTu 06béM nMpaMuan.

(xum-87.4) OcHoBarMeM YeTHIpEXyronbHol nupamunst FABCD ss-
nserca ksaapat ABCD. Ha peGpe AF B3ara Touka E, Taxad, uro
orpesok CE nepnennukynsper pebpy AF . Ilpoekuus O Toukm E
Ha OCHOBaHMe MMpaMyLl JIeXUT Ha orpeske AC M JenuT ero B OTHO-
menun AQ : OC = ~. Haiitu passocts 06béMoB nupamug FABCD
u EABD, ecnu ussectHo, uto yron LADF =90°,a AB=a.

(xum-90.5) B ocHoBarum mupamupsl SABCD nexur npsMoyroib-
Huk ABCD co croponamn AB = 6 u BC = 9. Bricora nupamMugn
npoxonuT yepe3 Touxy O nepecevenus muaronateir AC u BD oc-

3v3
HOBaHMSA M DaBHa - Touku E m F nexar ua pébpax AB u

AD coorBercTBeHHO, AF = 4, AF = 6. HaiTu nnomans MHOrO-
YTONIbHMKA, IOy YEHHOI'0 IPU IepeceYeHNy MEPAMULLL € IIIOCKOCThIO,
npoxonsued 1epe3 Toukd F u F u napamensuoit pe6py AS.
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56.

57.

58.

59.

60.

61.

(xmM-99(1).5) B map pamuyca 3 cw Bnucan MHororpaunuk ABCDE
Tak, 4TO Touka A cuMMmeTpuusa Toixe E oTHOCHTENHHO miocxoc-
TH, Ipoxonsuei depes Toukn B, C u D, a Touka B cuMMeTpHU-
Ha Touke ) OTHOCHTENIBHO INIOCKOCTH, IpOXoAgieR yepes Touxku A,
C u E. Haitte oTHOmeHnne 06béMa mapa x o6L8My MHOrOrpaHHUKA

ABCDE , ecniu AC =BC =32 cn.

(xum-99.5) B chepy pannyca /3 cu Bumcan napamienenumen, o6séM
xoToporo pasel 8 ca®. HaiTu miomans nojHOR NOBEPXHOCTH NApas-
TeNennIena.

(6m0-82.3) B npasunbHYy0 4YeTHpéxyronbuyio nupamuay SABCD
BnucaH Ky6. Bce yeTnipe BepuminHn! onHON U3 rpaHeill Kyba nexaT Ha
ocHoBanuM ABC D nupamupnl. Bepmuan nporuBononoxHo#i rparn
kyba nexat Ha 6G0KOBbIX péGpax mupamupel. MasectHo, yTo SA =
AB = a, T.e. pnuHa GoxoBoro pefpa mEpaMuALl paBHA G ¥ paBHa
JUTMHE CTOPOHBI eé ocHoBanna., YeMy pasen 06béM xyba?

(6mo0-84.4) B ocHoBanum ueTnpéxyronsHol nupamunst SABCD ne-
xutT pom6 ABCD, gnuua cTopoHnl KoToporo pasHa a. Ilnuna nua-
ronant AC pomba B 1,5 pasa Gonbme AnuHE ero cTopoHsl. OcHo-
BaHye BHICOTH MUPAMKABI COBIafaeT ¢ HeHTpoM pombGa, K e€ OIHHA
B 1,5 pasa 6onpme maunnl AC . Yepes Touky A n cepenmuy peb-
pa CS mnpoBenmeHa cekymas IUIOCKOCTb, 06pasyiomad ¢ MIOCKOCTBIO
OCHOBAHMS NMEPAMHUALI Yroll, BeIW4YXHa KoToporo paBHa 45°. Kaxo-
Ba IJIOMAAb CEYEHUs MUPAMMILI 3TOR INIOCKOCTBIO, M CKOJIILKO TaKuX
NJIOCKOCTER MOXHO NOCTPOHTH?

(noun-82.5) Pebpo SA wyernipéxyronsHoli nupamunsl SABCD nep-
HNEeHAMKYILPHO MIockocTy ocHoBanuss ABC D . Ilnuua pe6pa SA pab-
Ha 1. QcuoBaune ABCD — xBaapar co croporoit 8. Touku P u Q
— cepeauHnl oTpe3kos AD u CD. Haittun paguyc cdepsl, BOINCAH-
Hoi B mupamuny SDPQ (r.e. xacawuleiics Bcex eé GOKOBRIX rpanen
M OCHOBaHHA).

(reorp-82.5) B mpamoyrosnbroM napannenenunene ABCDA'B'C'D’
nnuHa pebpa AB pasma 4 cwm, anuna pebpa AD pasHa 6 cm, nnuHa
pe6pa AA' pasna 8 cu. Touxa K , nexamasx na pebpe AA’ | ynanena
or BepumHEL A Ha 4 ca. Paccrosame or Touxu L pebpa DD’ no
sepummuel D paBHo 2 cm. Touka M nexuT Ha oTpeske B'C, nnura
MC spsoe 6onpme anurst B’ M . HaiiTr nnomans cedenus napasie-
nenunena MIOCKOCTBHIO, mpoxoasineit vepes Touku K, L u M.
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62.

63.

64.

65.

66.

67.

68.

(reorp-84.4) Yepes cepenuHy BRICOTHI HPABUIIBHOM YETHIPEXYTOILHOR
NEpaMuabl IPOBENEHO CedeHMe, NepHeHARKyNipHOe GokoBoMy pebpy.
HaitTu niomans 3TOrO ceveHMs, eclu JUIMHA 60KoBoro pebpa paBHa
4, a BeTMUMHA Jroie Mexzy 60KOBLIMK pebpaMH, NeXaMMK B OLHOM

rpaHm, paBHa 3

(reon.I'®-87.6) Ha npononxennu pe6pa SK npasmibHOR YeTHIPEXY-
ronbHok nupamunsl SKLMN c sepmmusois S BisgTa Touka A Tak,
YTO paccTosHEE OT ToUukH A o maockoctn SMN pasHo 24 cu. Hai-
T anuny oTpeska KA, ecmn SL = 2v/41cm, MN = 16 cu.

(reon.OT'-73.4) B npaBunbHOR YeTHIPEXyTronbsHOM mupamuge SABCD
¢ BepmMHO# S CTOpOHa OcHOBaHmA paBHa 1 cu. O6BEM mupamuabl

2 3
paBeH 5 ca’. Yepes cropony ocuoBanus C'D mpopeneHO ceueHme,

KOTOpOe MeMHT NOoMojiaM JBYTPaHHBIA yros, obpasonaHHBIE 60x0BOM
rparsio SCD u ocHoBanuem. HajiiTu niomans cedenus.

(reon.Or-74.5) Ilana npaBuiIbHas 4eTHIPEXYro/ibHAL TNPaMUNa
SABCD c Bepuivnoit S. Ha npononxenuu pe6pa CD BagTa Touka
K Tax, yro DK : KC = 3 : 4. Ha pe6pe SC Basra Touka L Tax,
yro SL : LC = 2 : 1. B xaXoM OTHOIIEHMM AeNUT 06BLEM MUpaAMUILL
[I0CKOCTD, NpoBenéHHas depe3 Touku K, B n L?

(reon.OI-84.6) B ocHosannu mupamunst SABCD nexut paBHoGoY-
Has Tpaneuus ABCD, y xOTOPO# BeJIWYMHH! YIJIOB IIPA OCHOBAHMY

3 .
AD paBHB — , a DJIMHBI OCHOBAHM# DAaBHLL 1 + V2 u 1. Ocropanue

H sricorm: SH nupamunn stexuT BHe Tpanenuu ABCD u ynaneHo
Ha pacctosHme 1 oT BepmuuHn A. Halitu pamuyc onmcannoro oxo-
710 MEPAMHOLI IAPA, €CIM M3BECTHO, YTO AnuHa BhicoTm SH pasna

V2+2V2,a BH 1 AD.

(reon.OI'- 85.6) Han xy6 ABCDA'B'C'D’, pnuna pebpa xoToporo
pasHa 4. Ha cepenune pe6pa BC BasTa Touka M , a Ha pebpe A'D’
Ha paccrosHmK 1 oT Bepmumusl A’ Bigra Touka N . HaiiTn mnuny
KpaTyainlero nyTe Mexnay Todkamu M um N no nosepxHocTH xyb6a.

(reon-94.10) Han xy6 ABCDA'B'C'D’', B ném depes Bepmuny B
npoBefieHa OMATOHANbL. HallTv OTHOIIEHHe IJIOIIAAM CEYEHHS 3TOTO
Ky6a IJIOCKOCTBIO, NEPNeHAUKYIAPHOR YKA3aHHOA AMATOHAIM M HPO-
xomsmei yepe3 eé cepenumHy, K IIIOMIAAX €r0 NONHOM NOBEPXHOCTH.
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69.

70.

71.

72.

73.

74.

75.

(reon-99(1).6) B mpasunsHoi yeThIpéxyronsuo# nupamune SABCD,
IIMHA KaXnporo pe6pa KoTopoil paBHa 2, MOCTPOECHO CedeHHe ILIOC-
KOCTBIO, NapaJlylelbHOM AuaroHanu ocHoBaHus AC u GokoBomy peb-
py SB nupaMugsl # mepecexamomeit pe6po AB. HaitTu nepumeTp
MHOTOYTOJIbHUKA, IIOJIyIeHHOrO B 3TOM CEYEHHH, €C/IN MIIMHA HIXHEro
OCHOBAHHA CeUeHMs PaBHA V2.

(reon-99.7) Coepa pammyca /41 npoxomuT 4yepes sepumuunl B, C,
C1 ¥ uepes cepenuny pebpa A;D; xy6a ABCDA,B;C, Dy, (AA,||
BB, ||CC:|| DD, ). Haittr niowmans HOBEPXHOCTH 3TOrO Kyba.

{3x0n-70.1) O6néM 6pycka, uMeiomero $GopMy NPAMOYIOJILHOTO Ia-
pannenenunena, pasen 200 ca®. IlepumeTp ocHoBamms paser 40 cu.
Haittu Pasmepm Gpycka.

(sxon.K-73.3) Ilan npamoyronsHull napalieienunen
ABCDA;B1C1D; ¢ nnomanpio ocEoBanus S # Buicoroir h. Uepes
pepmiuny A; BepxHero ocHoBaums A;B;C;D; npoBefeHa cexymas
IJIOCKOCTH, TlepeceKkalomas 6okosoe pebpo BB; B Touke B, Gokosoe
peb6po CC; B Touke C, u 6okoBoe pe6po DD; B Ttouke D, . HaitTn
06BEM TOl YacTH napaienenuiena, KOTopas PaclosioXeHa HOX Cexy-
1Iel IIOCKOCTBIO, eciu u3BecTHO, uto CCh =c.

(sxou.K-76.4) Ocnosanune ABC TpeyronsHoi nupamuast SABC 8-
NISeTCH MPAMOYTOMLHEIM TPeyroibHMKOM miomannio B 16 w2 ; yron
LACB — npamoit. Pe6po SC nepnenmuxynspHo ocHoBanuio ABC
u pasHo 0,9 . Kakosa HaMMeHbLIAA BO3MOXHAA IMPH 3THX YCIOBHAX
mwromans rpaain ASB?

(sxon.K-84.6) B ocHOBaHMN MEpaMHUAL! C BEPHIAHOR S JIEXHT IpAMO-
YTOJILHUK, HEHTP KOTOPOTrO JIEXUT Ha BHICOTe nupaMunhl. IlnockocTs
nepecekaeT Gokopnle pébpa mupamuinl B Toukax P, @, M u N
Tak,4To P 1 M — NpOTHMBONONOXHEIE BEPUIMHBL Y€ THIPEXYTOTBHUKA
PQMN . YaBecTHo, uyTO AnnHa oTpe3ka SP paBHa 7, IJIMHA OTPe3Ka

7
SM paBna 5 cyMMa anuH oTpe3koB SQ u SN paBHa —- , M3IBECTHO

Takxe, YTO ANKHA oTpe3ka SQ Gonbite anuuau orpe3ka SN . HaiTn
IIMHBE OTpe3koB SQ n SN.

(sxon.K-86.6) B naxsonHoit Tpeyronsaoit npusme PQRP;Q; Ry nuo-
mans Gokosoir rpann PPy Ry R pasHa 64 cm?, a KOCHHYCH ABYTpaH-

V10
HHIX yrJoB npu pébpax PP; ¥ Q@)1 paBHE COOTBETCTBEHHO = "
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76.

77.

78.

79.

80.

1
1 B sty npusmy nomerena rpeyronenas npusma DEFD, E F; Tax,

910 Bepmvibl D, E, F nexat Ha Ha oTpeskax PQ, QR, RP, a
Bepmubbl Dy, Ey, F; — Ha orpesxax P1Qy, Q1R;, Ry P, coor-
BeTcTBeHHO. M3BecTHO, uTO npusma DEF D, E\F; numeerT HauMeHb-
Iy IJI0Iakbk GOKOBOM MOBEPXHOCTH CPENM BCEX TAK PACHONOXEHHBIX
npu3m. Halttu mnomans 6okosoit nosepxuocty npusmul DEF D1 B Fy .

(mcux-71.2) Har xy6 ABCDA;B;C1D; c 6okopumu pébpamr AA;,
BB,, CCi, DD,. Ha npononxenunu pé6ep AB um BB; cooTser-
CTBEHHO OTJIOXeHH oTpesxn AM u BN nmunnt AM = 0,5 - AB
u BiN =2.-B;B (BM = 1,5- AB; BN = 3 - BBi). I'ne na pebpe
CC\ nmonxHa HaxomuTbCs Touka P s Toro, 4Tobul B cedeHus xyba
INTOCKOCTBIO, NPOBeNEHHON yepe3s Toukr M, N u P, Obln ueTHIpEx-
YTOJILHUK !

(mcnx-73.3) Nana npaBunbHas YeTHIpEXyronbHas nupamunna SABCD
(S — eé Bepunna). CTopoHa OCHOBaHUA TOR NMPaMUALI PABHA a,

7
BBICOTA IIUPAMHUALI PABHA G 3 Ilycte F — cepenmHa CTOPOHBI OC-

Hopauus AB, F - cepenusa SB, G — cepeguna SC (B n C
— COCeRHMe BEPLINHL! OCHOBaHMs nmupamuasl). HailTu paccTosuue ot
LEHTPa WAapa, OlIKCAHHOro oKoJo nupamuael SABC D, no niockocTn,
npoBenéHHOR uepes Touku E, F, G, H,rone H — cepenuna CD.

(punon-73.2) IlnockocTs, He copepXalas BepUIKH 3aXaHHOR IPABMIIb-

HOM T-yroJIbHOM MUPAMUIBL, JeJIAT COBOKYIHOCTD 3THX BEDIIVH HA [1BE

vacTtH. CxonbkuMmm cnocobaMu MOXHO OCYLIECTBHTH HOLOGHOE Oelle-
?

HHIe?

(¢unon-76.5) B mwap smMcana NPAMOYroNBHAS MPU3Ma, B OCHOBAHHM
KOTODPOM — NPABWJIbHBIA TPEYTroJIBHUK, & BLICOTA IPU3MbI paBHa CTO-
poHe ocHoBaHMsA. HaiTu oTHomenue o6béMa npusMul K 06bEMY BIIH-
CaHHOM B TOT Xe IIAp IPaBUIIBHOA HIECTHYTOJIBHON MHpaMuAbl, 60Ko-
Boe pe6po KOTOpPOHl paBHO YABOEHHHOM CTODOHE OCHOBAHMA.

(dunon-77.5) Hana nupamuna SABC . Touku D u E nexat B co-
OTBETCTBeHHO Ha pébpax SA m SB, npuuém SD : DA =1:2 n
SE : EB =1 : 2. Yepes Touxe D u E nposenesa minockocTb «,
napayienbHad pe6py SC. B KakoM OTHOWIEHUM HENHUT INIOCKOCTH (¢
06BEéM nUpaMUOLI?
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81. (¢punon-81.5.C) O65EM IPABUILHOR TPEYTONLHOK NMPU3MBL paBeR V .
Yron mexny nuaroHanaMu ABYX GOKOBRIX rpaHell, MIPOBEHEHHBIMH H3
OQIHOM BepIUMHE!, paBeH a . OUpenesnTs CTOPOHY OCHOBAHMS HPH3IMEL.

82. (dunon-90.5) OcHoBanmeM deTHIpEXyronbHok nupamMunsl SABCD cny-
xuT kBagpaT ABC D, a BeicoTa nupaMyALI cOBIaJaeT ¢ pebpom SA.
HaitTr BLICOTY MUPAMUIE], €CIIM PAAMYC BONCAHHOTO B IHPAMUIY 1a-
pa paBeH 3, a cropoHa kBanpaTta ABCD pasra 15.

83. (MCAA-99.4) OcroBaHMeM NHPaMUIBLI CIYXAT NPAMOYTONbHLIA Tpe-
YTOJILHUK ¢ OCTPBIM yriioM 15° u ¢ runorenysol pasroit 2. Bee 6oko-
Bhle pébpa paBHB MexAy coboif ¥ HAKJIIOHEHH! K MJIOCKOCTH OCHOBAHUS
nox, yriiom 65° . Onpenennts 06b8M nUpaMunsl.

§4. lllap, uMIMHAP, KOHYC B APYrue $Urypsl BpaljieHus.

HanomuuM ocHoBHbIe onpenestenus. O6paTuTe BHUMaHKE, YTO ONpéme-
JIeHUs OAJOTCH B PAaCUIMPEHHOM BHle, CONEPXKAT Ha3BaH!A 37IeMeHTOB GUryp,
GOpPMYIUPOBKY TPOCTERIINX, IIPNBOAUMEIX Oe3 0KalaTelbCTB, CBONCTB.

e Onpenesnenune 1. IIpsMEIM KDyroBoiM NUIHHADOM (WJIM IPOCTO IIH-
JHHOPOM) Ha3elBaeTcHd GUrypa, NOMyYeHHAR NPH BPALICHUM NPIMO-
YyLONbHAKA BOKDYT OCH, IIPOXOAAIeR depe3 ofHY u3 ero cropol. [Ipu
BpAllleHMH BOKDYT TOM Xe OCH JIOMaHOM, COCTaBIIEeRHOR U3 CTOPOH Npd-
MOYTONbHMKA, HE JIeXAUIUX Ha OCH BpallleHU#, NoaydaeTcs durypa,
KOTOpas Ha3LIBAETCH IIOBEPXHOCTBHIO UMAHHADA. Kpyru, nonydeHunle
B pe3ylibTaTe BPAaIeHUs CTOPOH, CMEXHEIX CO CTOPOHOM, MpWHAIJle-
Mamel ocd BpAaIleHUsA, Ha3bIBAIOTCA OCHOBAHWAMH HHIHHApa. Panu-
yC 3THX RBYX PaBHBIX KPYTOB Ha3bIBA€TCA DAKHYCOM OCHOBAHHL (MK
npocTe pagdycoM) udnueapa. CTOpoHa NpAMOYroNbHAKA, HE CMEX-
Has CO CTOPOHOM, NMpUHaANeXalleil OCH BpalleHMs, HalblBaeTca obpa-
ayfowern nununApa. Purypa, nonydeHHas B pe3yJLTaTe BpateHus o6-
pasyiouled UMNUHAPA Ha3bIBaeTCcd G0KOBOH IIOBEPXHOCTHIO NNIMHADA.
Ocpb BpameHHs Ha3bIBAlOT OChI0 WWIMHADa. CTOPOHY NIPAMOYTOJILHHU-
Ka, JeXAUIYIO Ha OCM BpAallleHMs Ha3hBalOT BEICOTOH nunuuapa. Ceve-
Hue HUIMHADPA, IDOXOAsiliee Yepe3 OCh UMIMHADA, HA3BIBAETCH OCEBRIM
cevyenyeM. 1InockocTh, IpoxonRAInas Yepes o6pasyomyio NUIHHADA 1
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MepIEHOMKYIIADHAA OCEBOMY CedyeHUIo, NPOBENEHHOMY depe3 3Ty 06-
pa3’yiomyo, HasKBaeTCA KacATeABHOH MJIOCKOCTHIO UMNuRApa. Ilpns-
MOH, BIHCAHHOH B IMJIMHIAD, Ha3LIBaeTCA IIPU3MA, OCHOBAHUS KOTOPOMR
~— paBHBIE MHOTOYTOJILHEKH, BIIMCAHHELIE B OCHOBAHUA LWIMHIPA, a eé
6okoBrle pébpa sBasiorcs obpasylomumu nnunuHapa. IIpusmon, onn-
CaHHOH OKOJIO INIIUHIPA, HA3ZKIBAETCA IPU3Ma, OCHOBAHUS KOTODPOH —
paBHBIE MHOTOYTOJIbHEKY, ONNCAHHBIE OKOJIO OCHOBAHMH MUJIMHADA, a
rpaH# 60KOBOHA MOBEPXHOCTH KACAIOTCA BOKOBOM MOBEPXHOCTH IM/IHHA-

pa.

e Onpenenenue 2. IIpgMeiM KPYroBHM KOHYycOM (MM IIPOCTO KOHY-
coM) HassIBaeTcE GUrypa, NOJIy4YeHHAs BpAlleHHeM IIPIMOYTOIBLHOTO
TpeyrolibHUKa BOKDPYT OCH, colepxaiteil ero xartet. ®urypa, moiny-
yeHHAsd BpAlIeHUEM BOKDYT TOM XK€ OCH JIOMAHOMH, COCTaBJIEHHOM 3
TUIIOTEHY3H! ¥ KATETa, He IPUHAAJIeXKALIEero OCH BpaLleHUs, Ha3hIBaeT-
¢ HOBEPXHOCTHIO KOHYCA, PU 3TOM GUrypa, noinydeHHad BpallleHUeM
THIIOTEHY3hl Ha3hlBaeTcs GOKOBOH MOBEPXHOCTBLIO KOHYCa, a KpYyr, IIo-
JIyYeHHHI! BpallleHUeM KaTeTa, — OCHOBAHMEM KoHyca. Pamuyc sToro
Kpyra Ha3nlBaeTCd DaJHyCcaM OCHOBAHHA (MJIM MPOCTO PAIUYCOM) KO-
Hyca. ['unorenysy HasnBaoT obpasyroitesf xonyca. OCb BpallleHUs Ha~
3LIBAETCH OCBIO KOHYCa, a KATeT, JIeXAINUA Ha FUNOTeHYy3€, — BHRICOTOH
koHyca. KoHell BHICOTEHI, leXaIuil B OCHOBAHUM, HA3LIBAIOT UEHTDOM
OCHOBAHHS, a IPOTHBOIOSIOKHBIA KOoHel — BeprnHo# koHyca. Ceve-
HMEe KOHYCa, MPOXOAsfllee uepe3 OCh KOHYCA, Ha3bIBAETCH OCEBHIM Ce-
vennem. IlnockocTs, npoxoasmas yepes o6pa3ylomyio KOHYCa ¥ mep-
NEeHAMKYNAPDHAS OCEBOMY CEYEHHIO, NPOBEASHHOMY 4epe3 3Ty obpa3sy-
IOIIYI0, HA3BIBAETCH KacaTeJIbHOH IIIOCKOCTHIO KoHyca. IImpaMmnoH,
BITMCAHHOH B KOHYC, HA3LIBA€TCSH NMUPAMHIA, OCHOBAHHME XKOTODOH —
MHOTOYTOJILHAK, BOIMCAHHHIA B OCHOBaHME KOHYCa, BEPIUMHA ABJISeTCH
BEpIINHOA KOHYCA, a e¢ 60KOoBhle PEOpa ABIAIOTCA 0DpPA3yOUIMMHA KO-
Hyca. IlupaMugosi, onucanHOA OKOIO KOHYCa, HA3bIBAETCA IMpaMUna,
OCHOBaHME€ KOTOPDOH — MHOI'OYTOJIBHMK, OIIMCAHHLIE OKOJIO OCHOBAHMUSA
KOHYCa, BepDIIMHA SABJISeTCS BEPUIMHOM KOHYyCa, a rpaHu GOKOBOM mo-
BEPXHOCTH KacaloTcs 60KOBOK NOBEPXHOCTH KOHYCA.

e Omnpepnenenne 3. YceyEéHHBIM KOHYCOM Ha3blBaeTCHd YacTh KOHYCa,
orpaHUYeHHas €r0 OCHOBAaHMEM M CedeHMeM, MapalliieIbHbIM OCHOBa-
mmio. Ock YCEYEHHOrO KOHyca COBNaAaeT ¢ ochlo KoHyca. BokxoBas mo-
BepXHOCTb, 00pa3yiomas, BEICOTa, OCEBOE CeYEeHHe YCeUEHHOrO KOHY-
ca, BOHCaHHas yCeIEHHAS OHPAMUAA, OINCAHHAS yCeYEHHad THDaMHLa
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OIPEMIENAIOTCS KAaK YaCTH AHATIOTMYHLIX GUTYD KOHYCa, OT DAHNIEHHEIe
BLILIEYKA3aHHBIMM OCHOBaHHeM M cedeHneM. KacaTennHas nocKocThb
KOHYCa ABJIAeTCI KacaTedbHOH IIOCKOCTBIO ycedéHHoro koHyca. Oc-
HOBAHHA YCEYEHHOTO KOHYCa -— TOMOTETHYHBIE KPYTH C IEHTPOM ro-
MOTETHM B BepIIMHE KOHYCa. Y CeYEHHBI KOHYC MOXHO NOJIYYUTDH B
pe3yiILTaTe BPAIleHUs: PaBHOOOKOHR Tpallellun BOKPYT €€ OCM CHMMeT-
pHun.

Onpeneneunune 4. [IIapoM Ha3BIBAIOT GUTyDPy, COCTOALULYIO U3 BCEX TO-
4eK IPOCTPAHCTBA, HAXOHAIMNXCH HA PACCTOSHUHY, He GONbLIe JaHHOTO,
OT JAAHHON TOYKHM. DTa TOYKA Ha3blBaeTCs HEHTPOM IIapa, a JaHHOe
paccTosHue — pagHycoM apa. ['panuna mapa HassIBaeTCH IIAPOBOK
moBepxHOCTHI0 ®iu cepor Taxum o6pazoM, chepa — MHOKECTBO BCEX
TOYeK MPOCTPAHCTBA, HAXOMAIMXCA Ha JAHHOM PAacCTOSHHM (pamnyc
ceprr) oT nanHot ToukM (HeHTp cpepsnr). Pamuycom mapa {cdepsi)
Ha3BRIBAETCH TaKxke JIOGON OTDE30K, CEQUHSIOMMA LeHTD mapa {cde-
PBI) ¥ TOUKY IIAPOBOI NOBepXHOCTH (cdepsl). OTpe3ok, CoeNMHAIOIMI
JiBe TOUKHU IIApOBOM NMOBEPXHOCTH (ChePHl) HAILIBAETCE XOPOH MIapa
(cdepnt). Ecnu xopaa npoxomuT depe3 meHTp mapa (chepsl), To eé
Ha3eBalOT AuaMeTpoM. lllap (cdepy) MOXHO MONMYUMTHL BpallleHHEM
Kkpyra (okpyxHocT#) BOKpYT ero (e€) nuamerpa kax ocu. [Inockocts,
npoxonsmas yepe3 HeHTpP lmapa (cdephl) Ha3blBaeTCA AHAMETPAlb-
goit naockocrbio. Cedenre mapa (cdepnl) AUAMETPAJIBHON IIOCKOC-
TBIO Ha3mBaeTcs 6ojgbIMM KpyroM (6onbmmoi okpyxHocTsio). Ilnoc-
KOCTb, IPOXOASIIas Yepe3 TOUKY IIAPOBOA [OBEPXHOCTHIO (cephnl) u
NePNEeHOUKY/IApHas PAaOuycy, IPOBENEHHOMY B 3TY TOYKY, Ha3blBaeT-
cs KacaTelabHOM INTOcKocTsio K wapy (cdepe). IIpaMas, npoxonsmas
4Yepe3 TOYKY HIAPOBOM IOBEDXHOCTHIO (Chephl) ¥ NepHeHRUKYISpHaL
pafHyCy, IPOBEAEHHOMY B 3Ty TOUYKY, Ha3blBAaeTCS KaCaTENLHOH NpH-
Moit x mapy (cdepe). IIIapoBEIM cerMeHTOM Ha3BIBaeTCA YacTh IHa-
pa, oTceKaeMas OT Hero IIOCKocTsio. HauGonbluee paccTosHue oT
TOYKH IIAPOBOTO CETMEHTA, JieXallled Ha LIapoBOM MOBEPXHOCTH, 0
OTCEKAIOIIeH ero MTOCKOCTH HA3LIBAeTCd BAICOTOH IIADOBOIO CErMEH-
ta. IlapoBrIM cloeM HA3RIBAETCS YaCTh IIApa, PACIIONOXKEHHAS MEXIY
JBYyMs DapalielbHbIME INIOCKOCTAMH, IepecexalomuMu wap. Paccro-
AHUE MEXOY 3THMM ABYMA IJIOCKOCTSAMM Ha3blBaeTCs BHICOTOH LIApO-
Boro citos. IlapoBeIM ceKTOpoM Ha3biBaeTCs QUIypa B IPOCTPAHCTBE,
KOTOpas IOJyYaeTcs BPAIleHNeM KPYroBOI'O CEKTOPa BOKPYT €ro OCH
cummerpud. [llapoBoit ceKTOp Hony4aeTCd U3 WapOBOro CErMEHTa HO-
BaBJleHHeM (ecnM LIAPOBOA CeCMEHT MeHbINe MOJyIIapa) MM yhaale-
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H¥eM (ec/Id APOBOM CerMeHT GOoMbINe HOMYWapa) COOTBETCTBYIOLIETO
KOHYCa.

Onpenenenne 5. Purypoi spauieHus B obmieM ciiyyae Ha3plBaeTCs
¢$uUrypa B IPOCTPAHCTBE, A1 KOTOPOM CyIUecTByeT IHpsmas (0ch Bpa-
IeHHug), TakKaf, YTO BCE CeYEHMS YKa3aHHOM GHUIYPHI IIOCKOCTIMH,
NepHeHAUKYISPHBEIME 3TOM MPAMON, EBIAIOTCE KPYTaMu.

Coopmymupyem 6e3 [oKa3aTenbCTBA HEKOTOPHIE IPOCTHIE yBEPXK AEHM A
¥ TeOpEeMEI.

Y reepxaenue 1. IlnockocTs, NepreHANKyIApHAd OCH UMIMEIPA, TTe-
pecexaeT ero 1o Kpyry, a ero 60KoByio OBEPXHOCTH — HO OKPY¥HOC-
TH, pABHOH OKPYXHOCTH OCHOBAHMA U C IeRTPOM HA OCH LHMIMHIOpA.

Y reepxnenne 2. [Inockocts, nepreHAKKYIIpHAI OCH KOHYCa, Iepe-
cexaeT ero mo Kpyry, a ero 60KOBYIO ITOBEPXHOCTD — IO OKPYXHOCTH
C LEHTPOM Ha OCHM KOHYCa.

Yreepxaeuue 3. Bcgxoe cedenme mMapa MIIOCKOCTBIO €CTh KpPYT.
IlenTp 3TOro Kpyra €CTb OCHOBaHME NEPNEHAUKYIAPA, OMYIIEHHOTO
¥3 LEeHTPa L1apa Ha CeKYIYI0 INIOCKOCTD.

Y reepxnenne 4. Jliobas nuaMerpalibHas MJIOCKOCThb IIapa ABJILET-
€A ero MIIOCKOCTBIO cUMMeTpHH. 1leHTp mapa sBIJETCA €ro HeHTPOM
CHMMeTDHH.

Y rBepxaenue 5. KacaTenpHas IMIIOCKOCTh MMEET C INAPOM TOJIBKC
oOHy oOIIyI0 TOYKY — TOYKY KacaHHs.

Y raepxaenue 6. Yepes mobyio Touky mapoBoi NOBEPXHOCTH NPO-
xonuT OecunciieHHOe MHOXeCTBO KacaTeJIbHBIX NPIMBIX, BCE OHH Jie-
XKaT B KacaTeNbHON IJIOCKOCTH IIapa.

Y reepxnenue 7. JIunus nepecedeHus AByx cdep eCTh OKPYKHOCTb.

Yreepxnenue 8. O6ném uunuuapa V Beluucngercs no dopmyne
V = mR?H , rpe R — pamuyc OCHOBaHMS WwiuHOpa, a H —
BBICOTa HMJIMHADA.

Y reepxnenue 9. [Inomans Goxosolt nopepxHOCTY NMIAHAPE Sgox
BeIUUCHAsETCH 110 popMyne Sgox = 2nRH , rne R — pagmyc ocHo-
BaHHA UMIMHAPA, a H -— BricoTa UMIMHApA.
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Y rBepxnenne 10. Ilnomans (noHoI) N10BEPXHOCTH NMIUHAPA Stun
BBIUMCHseTc 0 popmyine Syuy = 2nRH +27R? ,rne R — panmuyc
OCHOBaHWA NWIMHApA, a H — BBICOTa UUIKHADA.

YrBepxaenue 11. O6ném xonyca V suuucnsercs no ¢opmyite

V=>7nR?H ,rne R — paauyc ocHoBaHNsA KOHyca, a H — BricoTa
KOHy¢a.

Yreepxnenune 12. Ilnomane 6okoBoit MOBEPXHOCTH KOHYCa Sgox
BrruMcasercd no popmyne Sgox = TRL , rone R — panmmyc ocHoBa-
HUA KOHyca, a L — obpasyiomas koHyca.

Yreepxnenune 13. Ilnomans (momnHoit) DOBEPXHOCTH KOHYCa Skou
BeluncisercH 1o dopmyne Skxom = "R(L+ R) , roe R — pamuyc
OCHOBaHMA KOHyca, a L -— ofpasylomas XoHyca.

Yreepxaenue 14. O6néM yceuénHoro xoHyca V BhIUUCHAETCH IO
1
dopmyne V = §WH (R2 +Rr+r2) ,The R m r — panuycu

HUJKHETO M BEPXHErO OCHOBAHUE yCedEéHHOTO KOHyca, a H — BBICOTA
YCE4EHHOTO KOHYCA. .

Y reepxaenne 15. Hnomans 60k0Boit NOBEPXHOCTH yCEYEHHOTO KO-
Hyca Sgox BulUMcIsercd mo popmyne Sgoy = m(R+7)L ,rne R
¥ T — pamuychl HUXKHETO M BEPXHEr0 OCHOBAHMM yCEUYEHHOTO KOHYyCA,
a I — ofpasywoinas yced€HHOTO KOHYCa.

Y rBepxaerue 186, Ilnomans (MonHoR) MOBEPXHOCTH yCEIEHHOTO KO-
nyca Syc.xom BHuMcisercs mo ¢popmyne Syckom = T (R+7)L+
7 (R*+r?) ,rme R u r — pamuyChl HUXHETO ¥ BEDXHETO OCHOBAHMM
yCeuéHHOro Konyca, a L — obpasylomas yce4€HHOTO KOHYCa.

Yreepxaenue 17. O6ném mapa V sriuncnsercs no ¢opmyne V =

—7R?,rme R — panmyc mapa.

3 .
Yreepxnenne 18. Inomanr maposoit nosepxaocTH (cdepnl) S
BuruMcngeTcs mo opmyre S = 4mR% , rme R — panmmyc mapa
(cepsr).

Yreepxnenane 19. O6ném mapoboro cermerta V  BRIUHMCHfET-
H
cs mo popmyne V = wH? (R— —3—) , rie R — paamyca ma-

pa, a H — BHICOTa IIAPOBOrO CerMeHTa, JIGo 1o dopmyne V =
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1
- H (H L 31'3) , rtie H — BBICOTaA INIADOBOrO CerMeHTa, & T —
aqUyC OCHOBAHUA CErMEHTA.

e Yreepxnerune 20. O6ném maposoro cnos V' Briuucinsercs no ¢op-
myne V = —wh3 + 57 (r? +73) h, roe h — BrIcOTa mapoBoro ciox,

6

a r;y M Ty — PaZHUyChl OCHOBAHUM.

o YrBepxnaenne 21. O6béM V mapoBoro cexTopa mapa pamguyca

R Buumcnsercs mo ¢opmyne V = —wR*H , rge H — BHcoTa
COOTBETCTBYIOWIETO IIAPOBOTO cermenth.

o Yrnepxaeuue 22. [Inomans MapoBoi NOBEPXHOCTH LIAPOBOTO Cer-
meHTa (IIapoBoro cekTopa) S BeuucasgeTcs o ¢Gopmynre S =
2rRH , rne R — panuyc wapa, a H — BbiCcOTa (COOTBETCTBY-
IOIIEro) IaPOBOrO CerMeHTa.

puc.15. Ipamoi xpyropoit umwimunp. puc.16. Ilpamoi xpyroso# komyc.
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puc.17. Ilap puc.18. CermeHTEI mapa ¥ IIAPDOBOH CHOH.

Bce dopmynn u yTBepXKIOeHUA, KOTOPBIE NCIONB3OBAIUCH M PelleHUs
3ala4 B NpeAbIOyIIUX naparpadax, MOTyT IPHTOAMTLCA ¥ B 3TOM IIaparpa-

de.

IlepBriii pasmes. IloaroroBuTesibHEIE 381aUN.

1. ITmockocTs KacaeTcs HBYX KacaloIMXCsA WIapoB paauyca R u 7 B
Toukax AB un B. Hoxaxure, yto AB = 2v/Rr.

2. Tpu mrapa monapHO KacaloTcA APYT OPYTa, IOCKOCTh KacaeTcsd 3THX

mapos B Toukax A, B u C. Cropount Tpeyronouuka ABC paBum
ab ac be

a, b u c. HokaxuTe, 4TO pAAUYCHl IIAPOB PaBHBl — , — U — .

2¢’ 2b 2a

3. Ilsa mapa ogHOro pajuyca ¥ ABa I1apa APYroro paamyca pacnosoxe-
HBl TaK, 4TO, KaXIbli IIap KacaeTcd TPEX APYLUX MIAPOB M NAHHOM
mnockoctn. Joxaxure, 4ro oTHOmeHMe 6ONBLINETO U3 PANMYCOB I1ADOB
K MeHbIleMy paBHO 2+ V3.

4. Panuycsl OBYX HemepeceKalomuXcs mapos paBHel R u 7. Paccrosnue
MeX(Iy MX HeHTpaMu paBHO a. Jloxaxure, uTo nnuHa obmeRn kaca-
TENBLHOM K 3TUM mapaM He Menbie weM a? — (R + r)? u meGonsime

vyem a? — (R—r)%.
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5.

10.

11.

12.

IlBe xacalomuecs cephl BIXCAHEI B JBYTPaHHLIA YTON BETHIMHOR 20 .
Tleppas coepa xacaeTcs nepBodi rpanm yriia B Touke A, a BTopas
cdepa xacaeTcs BTOpo# rpaHu yriia B Touke B . IlokaxuTe, 4TO OT-
pe3ok AB Toukamu mepeceueHMs cO cepaMu HENATCS B OTHOIIEHMH
cos? @ :sina:cos’a.

Vi3 npom3BoneHOR TOYKM IPOCTPAHCTBA ONYIEHB HEPIEHAUKYISDHI
Ha TUTOCKOCTM T'paHeil nanHOro Ky6a. [lonyvueHHEe OTPEIKH ABIAIOTCSE
INATOHAJIAMH INECTH APYrux xy6oB. PaccMOTpmM miecTh chep, Kax-
nasd ¥3 KOTOPBIX KacaeTcg BceX pébep cooTsercTBytomero kyba. Io-
KaXHTe, YTO BCe 3TH chephl MMEIOT OBIIYI0 KaCaTeNbHYI0 NPIMYIOo.

Cdepa ¢ nuamerpom CE kacaercs mwiockocTd ABC B Touke C. AD
— KacaTenbHad K 3Toi cdepe. HokaxuTe, 4T0, ecita Touka B nexur
Ha npamoit DE . to AC = AB.

Han xy6 ABCDA;1B,C1D; . IInockocTs, npoxoasinas yepe3 BepIINHY
A ¥ Kacaoasics BIMCAHHOX B Ky6 cdephl, nmepecekaeT pébpa A1 B,
nu A1 D B Toukax K u N. Ilokaxure, YTO BEeIHUMHA Yrila MeXAY
mnockoctamu AC1K u ACy N pasra 120°.

. IIBa paBunix Tpeyronpuuka KLM w KLN wumeoT o6uylo CTOPOHY

KL, npuuéem (KILM = (LKN =60°, KL =1u LM = KN =
6. Ilnockoctryu KLM wu KLN nepneummgynspubsl. Iokaxure, 4To
pammyc mapa, Kacawluerocs cepenuH orpe3skoB LM u KN paen

131
12 °

"3 touek A m B mnposeneHsl BCeBO3MOXHBIE KacaTelbHEIE K JAHHOM
coepe. HokaxuTe, YTO BCce TOYKHM UX IepecedeHHs, OTIUYHbE 0T A
¥ B, nexar B ABYyX IIOCKOCTSX.

LlenTpnt TpéX cdep, pasuychl KOTOPHIX paBHH 3, 4 u 6, pacmonoxe-
HBl B BepIIMHAX IIPABWIILHOTO TPeyroJbHUKA co cToporoit 11. Iloka-
XHTe, YTO CyIllecTByeT Bcero 6 IockocTel, XacallMXcs OQHOBpe-
MeHHO BCeX 3THX cdep.

BokoBas moBepxHOCTH HMNMHIpaA, GYOy4YU pasBépHYyTa, NpPEACTABIS-
eT coboif IPSAMOYTOJLHUK, B KOTOPOM AMATOHANL MIHMHBI d COCTAB-
JIZeT Yyroil & € OCHOBAaHMEM. HOKAXUTeE, 4TO 00BEM LUIMHADPA PaBeH
d3cos? asina

4
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13.

14.

15.

16.

17.

18.

19.

20.

Inomanes ceveHus UMIMHAPA IIIOCKOCTBIO, NEPIEHAMKYJIADHONR X 06-
pasyiomel, pasaa S;, a IIomans 0CeBOro ceyeHus pasHa I3 . Ioka-
XK¥Te, 4YTO IUIOWALL GOKOBOM MOBEPXHOCTHM MMJIMHApPA paBHa 7S, a
Sz VT Sl ’

5 .

Paaunyc ocHOBaHMS KOHYyCa PaBeH 7, a YToJI [IPU BHIPIIKHE B Pa3BEPTKe
ero 6okoBont nosepxHocTu paBeH 90°. Iokaxure, 4To 06bEM KOHyCa

7r3v/15
T

obLéM —

paBeH

BoxoBoi MOBEPXHOCTBIO KOHYCA CIIYyXHUT CBEPHYyTas YeTBepPTh KpY-

V15

™
ra. Ionaxm're, YTO NIOJHAaA NOBEPXHOCTD KOHYCa PaBHa -——3-—— , €ECNIN

moulagb €ero oC€BOro CEYCHNUA pDaBHa S.

IInomans 60K0BOI NOBEPXHOCTH IPAMOTO KPYTOBOTO KOHYCa paBHa S';
pacCTOSHME OT UEeHTDPA OCHOBaHWA Ho mo obpasywomeit pasdo d. Ilo-
S

KaXuTe, 4TO ero 00bEM paBeH 3

IInomans GOKOBOR MOBEPXHOCTH KOHYCa OTHOCUTCS K IUIOMIAM OCHO-
paHug, xax 2: 1. IInomans ero ocesoro ceuenns paBua S. Iokasats,

7SVS
3v3
Hokaxure, 4T0 06H€M KOHYCa, paOMyCc OCHOBAHNS KOTOPOrO paBeH T,

a momans 60KoBOH MIOBEPXHOCTHU pPaBHa CyMMe nnomapei ero ocHo-

2 %y

3 -1

4TO 06B€M KOHyCa paBeH

BaHud ¥ G0KOBOro ce4eHud, paBeH

BricoTa KOHYyCa paBHa gHaMeTpy €ro oCHoBaHHUA. Hoxa)xwre, 4TO OT-
HOILIeHME IUIOIIalell ero OCHOBaHMA M OOKOBOH IIOBEPXHOCTH PpAaBHO

V55,

IInockocTs, IpoBenéHHas Yepe3 BEPUIMHY KOHYCA, [IepeceKaeT OCHOBa-
HHE II0 XOpHe, AIUHA KOTOpOe paBHa panuycy ocHoBaHms. Ifloxaxu-
Te, YTO OTHOIEHNEe 00BHEMOB 06pa30BaBUIMXCA JAaCTel KOHyca PaBHO

(27 - 3V/3) : (107 + 3/3).
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Bropoit pasnen. Koukypcunie 3agaum.

1. (M/M-76.4) Tpu mapa, cpefu KOTOPBIX MMEIOTCH JIBA ONUHAKOBHIX, Ka-
caloTcs mockoctu P M, XpoMe TOro, HoMapHO KacaroTCH OPYT ApPYra.
Bepmuna npsaMoro xpyrosoro xoHyca IPHHAIEXAT nnockoctn P a
OChb KOHYCa NepHeHINKYIApHa 3TOH INIOCKOCTH. Bee Tpu mapa nexat
BHe KOHYCa, IPHYEM KaXALIA U3 HUX KacaeTcs HeKOTopol obpasylomei
xoHyca. HaitTu xocuHyc yrna mexny oGpasyioleil XoHyca U INTOCKOC-
TbI0 P, eClIM N3BECTHO, YTO B TPEYTOJbHUKE C BEPIIMHAMU B TOYKAX
KaCaHNA IIapoB ¢ MIIOCKOCTHIO OOMH M3 yrios paBeH 150°.

2. (M/M-76.4) BuyTpn npsamoro KpyroBoro KoHyca, KacasChb OCHOBAHHA,
exaT TPH wapa paguycoB 4, 4 m 5. Kaxnmemt w3 Hux KacaeTcs
ABYX OPYTHX IIApOB M HEKOTOPOH obpa3syiomei koryca. HaiTu pannyc
OCHOBAHYs KOHyCa, €CJIM U3BECTHO, YTO YTOJl MEXAY OCHOBAHMEM H

. 1
obpa3syromel paBed 2arctg21- .

3. (M/mM-85.5) Ha niockocT¥ a, npoxofsiuei depe3 LeHTp IIApa palu-
yca R, 3azaHa OKPYXHOCTb C UeHTPOM B Touke (J; M pagmycoMm rj,
PAacCNoNOXeHHas BHYTPH Iuapa. Bce TOUYKM 3TOM OKPYXHOCTH COEIU-
HeHbl IPAMBIME C TOYKO# A, IpHMHAIIeXAlled MIapy ¥ YOAJIEHHOH OT
IJIOCKOCTH & Ha paccTosHue R. MHOXeCTBO OTAMYHEIX OT A Touek
mepecevyeHUs 3TUX IPSMBIX C NOBEPXHOCTBIO IIapa SBJISETCA OKPYX-
HOCTBIO PaAHMycCa T3, IJIOCKOCTh KOTODOM obpa3syeT yrom ¢ ¢ mioc-
KocThIo a. HaliTu paccrosnme mexny Toukamu A nm O;.

4. (M/M-89.5) OTpesox P@Q mnapamnnesieH IUIOCKOCTH, B KOTOPOH JIEXHT
npaMoyronsHuk K LMN , npuuém KL =1, PQ = 3. Bce cTOpoHmn
npaMoyronsanka KLMN wu orpesxu KP, LP, NQ, MQ, PQ
KacaloTcs HeKkoToporo wapa. HaiiTu o65éM 3Toro mapa.

5. (M/M-93.5) Cdepa pammyca R pmenuT Kaxmoe u3 pébep SA, SC,
AB u CB Ttpeyronssoit nupamunsl SABC Ha TpM paBHBIE YacTH M
NPOXOAUT 4Yepes cepenuunl pébep AC u SB. HaiiTu nnuny BhICOTHI
IUPaMUIbL, ONYIIEHHON U3 BepIIMHEL S .

6. (M/M-94.5) Hau xy6 ABCDA;B,C1D; . Cdepa kacaercs pébep AD,
DD;, CD nnpamoir BC;.Haitu paguyc chepsl, ecnu gnusa pebpa
xy6a paBHa 1.
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10.

11.

12.

13.

. (m/M-95.5) Tpu napannensHule nNpsMele KacaloTcd B Toukax A, B u

C codepnt pagnyca 4 c uentpom B Touke (. Haitu yron ZBAC, ecnu
M3BECTHO, YTO IUIoaAs TpeyronsHuka OBC pasma 4, a miomans
Tpeyronepauka ABC Gomnbuie 16 .

(m/M-97(1).6) B xy6e ABCDA;B1C1D, nnuua pe6pa pasna 1. On-
1
Ha cdepa paguyca — kxacaeTcs naockoctu ABC B Touke A; npyras

cdepa kacaercs mnockocte A1 B1Cy B Touke Ej, nexameit Ha oTpes-
ke B;Cy, npuuém B E; : E1C; = 2 : 1. UsBecTHo, 4TO 3T chepnl
KacaloTcsd APYT OPYra BHEIIHEM 0o0pa3oM M TOYKA UX KacaHMs JIEKHT
BHYTp® Kyba. HaiTH paccToslMe OT TOYKM KacaHUs chep A0 TOUKH

(M/M-97(2).5) B mape pammyca 7 depes Touky S IpOBeleHBI TDH
paBuble xopant AA', BB’ u CC’' Tak, uto AS = 8, A'S = 3,
BS > B'S, CS > C'S. Haitru panuyc cdepnl, ONUCAHHOR OKONO
oupamuast SABC .

{mM/M-97.6) Boxpyr mupamunst ABCD onucana coepa. Bropas coe-
pa panuyca 1l xacaeTcs NepBOi BHYTDeHHMM obGpa3som B Touke D, a
Taxxe xacaercs naockoctu ABC . UiasecTHO, uTO

4
AD =3, cos {BAC = -, cos LBAD = cos L{CAD = -1—
5 V2
Ha#iTH 06BéM mupamunul ABCD.

(M/M-99.6) Tpu mapa pamuyco 1, 2 u 5 pacrnosoXeHnl Tak, 4TO
KaXAbIA U3 HUX KacaeTcs ABYX APYTUX LIAPOB M OBYX HaHHBLIX IJIOC-
xoctell. HaliTu pacTodsHMe MeXOY TOYKaAMM KACAHHMSA IIEPBOrO M3 3THUX
LIAPOB € IJIOCKOCTSIMH.

(m/M-00(1).6) Bepummesr ksanpata PQRS co cTopoHoit 24—5 JexaT

Ha cepe. [TapanmensHbie APYT APYTY NPSMbIE HDOXOANT Y€Pe3 TOUKH
P, , R 1 S u noBTOpHO nepecekaioT chepy B Toukax Py, @1, R1 n
S1 coorsercrBenHo. UssectHo, yro PP = 2, @@, = 10, RR, = 6.
HaiTu qonuuny SS;.

(BMzK-70.5) B npsMoM kpyTroBoM KOHyCe € BEDILMHOR S yroit Mexay
ob6pasytlomumu SA u SB paBeH «, a yroil MEXAY MX IPOeKIMAMEA Ha
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14.

15.

16.

17.

IUIOCKOCTh OCHOBaHMA paBeH (. Burumcnurhb yron mexay GEccexTpu-
camu yriios LOSA u LOSB, rre Touka (O ABAsAETCSE LEHTPOM KPYTa,
CITyXalero OCHOBAHUEM KOHYCA.

(BMuK-70.5) IIsa npsMBIX XPYroBHIX KOHYCa UMEKT O6Iyio BepmIM-
Hy. YroJ Mexay ocbio U ofpa3syiollleil OXHOI'O KOHYcCa paBeH q, a ero
ofpasyomas SBJIAETCH OCbI0 BTOPOTO KOHYCA, ¥ XOTOPOTO YTON MeXIy
ocblio u obpa3ylomme# paseH (3, npnuéM [ < a. Buluncaurs yrom mex-
Ay OBYMs JIy4aMH, IO KOTOPBIM NepeceKaioTcsa GOKoBble NOBEPXHOCTH
KOHYCOB.

(BMuK-73.4) Toukn A, B, C, D, E, n F nexat Ha cdepe panuyca
V2. Otpesku AD, BE u CF nepecekaloTcs B TouKe S, Haxonsleit-
¢ Ha pacctosuuu 1 ot ueHTpa cheprl. O6némul nupamur SABC n
SDEF orHOcsTca xak 1: 9, mupamun SABF n SDEC —xax 4:9,
nupamug SAEC u SDBF — xak 9 : 4. Hafitu orpesku SA, SB u
SC.

(BMuK-88.6) Cdepa ¢ ueHTpoM B Touke (J nepecedeHa IIIOCKOCTLIO
P. BayTpn chephl pacnoNoXeHH TPU BIApa, ABa X3 KOTOPHIX OOHOrO
panuyca, a TPeTHH MeHbIUero paauyca. Kaxnnii U3 mapop xacaercs
IBYX APYrux umapos, miaockoctn P u chepnt. YsBecTno, wro cumyc
yrila MeXJy IJJOCKOCTHIO, NPOXORAINed depe3 LHeHTPHI IapoB, U ILIoC-

KoTe0 P paBeH \—/_g, a KOCMHYC yrjla MeXOy DagnyCaMy MEHBIIETO
¥ Gonplltero mapos, NPOBENEHHBIMM B TOUKM KacaHMi nx co cdepoi,

4
paBeH —. PaccTosure OT meHTpa MeHbHIEro mapa fo Toukua O pasHO

15. Hatru paccrosnue oT Toukr O Ro mimockocTH P, ecinu uapecTHO,
4yTO oHO Gosble 14.

(BMuzK-91.6) Coepa pammyca R KacaeTcs Bcex rpaseit BocbMUrpaH-
uuka. IIBe rpaHM — OCHOBaHMA — PACIOJIOXKEHH! B INIOCKOCTEIX & M
[ a ocTanbHLle WECTh rpaHel —— OOKOBEIE I'DAHM — OPEACTABIAIOT
co6oli MmN paBHElEe MeXAy coOO# TpaneldH, WIK PaBHble MeXIy coboit
paBHOGenpeHHBIEe TPEYyrolbHUKH. DOKOBEIE FDAHM TAKOBBHI, YTO Kai-
Zias GOKOBas CTOPOHA TPEYroJIbHUKA ABJILZETCE ONMHOBPEMEHHO GOKOBOM
CTOpPOHOM! TpaNmelNH, B a Kaxiad 60KkoBas CTOPOHA TPaNlenuy IBIEETCH
OHOBpeMeHHO G0 GOKOBOR CTOPOHOM APYroi Tpaneuun, mubo Goko-
BOH CTODOHOM Of{HOro ¥3 TpeyroibHuKoB. OCHOBaHKR Bcex Tpamenui,
uMelomue DaMEy /13, PACIOIOXEHH B INIOCKOCTE 8 u ofpasyloT
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18.

19.

20.

21,

22,

MHOTOYTONBLHEK momanud 12, a Bce Opyrume OCHOBAHMA TpAaNeluil M
BCE OCHOBAHNA TPEYTOJBLHUKOB DACIHONOXKeHH B miockocT «. IIno-
INab NOBEXHOCTH cePnl OTHOCUTCA K CYMMApPHO#H ITouiagu 60KoBhIX
rpanel kak T oTHocuTcs k 5. MaBectno, yro 3 < R < 4. Hairte R.

(BMuK-00(1).6) B ocuoBanuu nupamunsl SABC nexuT Tpeyroib-
unk ABC, y kotoporo AB = 15v/2, BC = 20, a pamuyc oKpyKHOC-
TH, ONMCAHHOR OKOJIO 3TOro TpeyroibHMKa, pasen 5+v/5. Ha cToporax
Tpeyronbarka ABC Kax Ha AMaMeTpaXx NOCTPOeHH Tpu cdepHl, mepe-
cexatomuecs B Touke 0. Touka O gBASETCH HEHTPOM YeTBEPTOH Che-
Pbl, IpHYEM BepUIMHA NUpaMufbl S ABlgeTcs TOUKOM KACaHUL 3TOH
cephl ¢ HEKOTOPOH IIOCKOCTHIO, NapaslleNbHOM ITOCKOCTH OCHOBA-
ungs ABC. Iliomans wacTu 4eTBepTOi cdephl, KOTOPas 3aKJIoueHa
BHYTPH TPeXIPaHHOro yria, obpasosannoro nyyamu OA, OB u OC
paBHa 87. Haittu o6vem mupamunnt SABC.

{(¢u3-72.5) Ha cdepe, panuyc xoTOpoit paBeH 2 M, PACHIONOKEHE TPK
OKDYXHOCTH pamuyca 1 M, KaxIas #3 KOTODHIX KacaeTcs ABYX IpPY-
rux. HaitTu panmyc OKpyXHOCTH, MeHble#k, 4eM HAHHBIE, KoTopasd
TaKXe PaCIUONOXeHa Ha NAHRHON cdepe ¥ KacaeTCs KaXOoW U3 NaHHEIX
OKPYXHOCTEH.

($mn3-79.6) B mnockoctu P mau paBHOGeApeHHBH Tpeyronsuuk ABC
Tako#t, uro AB = BC = I, AC = 2a. lllap pamuyca r Kacaercs
miockocty P B Touke B. Jlpe ckpemmBaiomuecs NpsSMble IPOXOAAT
qepes Touku A u C # Kacalorcs mwapa. YTon Mexay Kaxaod U3 sTHX
HOPSMBIX ¥ MIOCKOCTBIO P pasen a. HaitTu paccTosHMe MeXAY 3TUMH
IPAMEIMH,

($u3-80.6) Hanm ABa npsAMBIX KPYTOBHIX KOHYCa, MMeIOUIHe obIIyo
pepmnHy O ¥ ONMHAKOBBIE JIIMHEI BEICOT. ¥ KaXJOro U3 3THX KOHYCOB
BeJIMYUHA YIJIa MeXAy BhIcoToh M ofpasyiowesn paBHa ¢. Konycw
PaCIONIOXKEHB! 0 OAHY CTOPOHY OT MIOCKOCTH & TaK, ¥TO TOIbKO
onna ofpasymommas kaxporo konyca ( OA mna ogsoro xonyca u OB
IS IPYroro) NPMHAMIIEXUT IIIOCKOCTU « . M3BecTHO, 4TO Benuuuna

w u .
yTJila MeXAy BBICOTaMM KOHYCOB paBHa 3, npuueM ¢+ < 7" HaiTn
BenMYMHEY yrna mexny obpasyiomeit QA B IIIOCKOCTBIO OCHOBAHUS
APYroro KOHyca.

($us-83.6) Har Tpéxrpanesill yroa ¢ sepmuHoi O, y XoTOpOro Bean-
YNHA KaXJOro M3 INIOCKHX YrioB paBHa (. IlmockocTs a mepecexaer
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23.

24.

25.

26.

27.

pé6pa sToro TpéxrpaHHoro yria B Toukax A, B u C, npuuém oTpes-
ku OA u OB pabsok gnuHu, a orpesok OC xopoue, 4eM OTpe30K
OA. W3BecTHo, YTO BEIMYMHA ABYTPAHHOI'O YIJia MEXAY IJIOCKOCTHIO
a urpansio OAB pabra (3. IIna mapa pacnosioxeHbl OO Pa3Hble CTO-
POHEI OT IIOCKOCTH ¢ TakK, YTO KaXIHIA LIap KacaeTCA BCeX TpaHel
TpPEXTPAHHOrO Yriia ¥ mnockoctu «. Hairru:

1) BenmuMAEy yria MeXZy NPSMOM, NPOXOLOSINeil Yepe3 UeHTPHI MIaPOB,
¥ IIIOCKocThIo rpann OAB,

2) oTHoIIeHNe PAfHYyCOB YKA3aHHLIX LIADOB.

(¢u3-92.8) Tpu wapa pagumyca R xacalorci ApPYT Apyra, ¥ KaXasnli
u3 Hux KacaeTcs 6okoBoit moBepxuocTH konyca. lllapu HaxonaTcs BHe
KoHyca. BricoTa koHyca nepneHOUKyJISpHa INIOCKOCTH «, COHEPXa-
mef HeHTPHI WAaPoB. Y Tos MeXAy BBICOTO KOHYca ¥ ero obpasyouein
paBeH ¢ . HaiiTu paccTosHEe OT BepIIMHEI KOHYCA OO IVIOCKOCTH .

(¢u3-93.8) Isa wapa panuyca r B QUIMHADP palmuyca R (R > r)
snexar Ha nnockocr#. Hlapnl kacalorcs Apyr Apyra ¥ 6okoBo# mo-
BepXHOCTH uunuaapa. IlmIMHEAD KacaeTcs IVIOCKOCTH HO cBoel o6pa-
syromei. HaitTy pagdyc mapa, MEHbIIErO 4eM HaHHLIE, KACAIOWIEroCs
0o6ouX MAHHLIX IADOB, GWIMHAPA M IJIOCKOCTH.

{xum-71.5) Tpu oqMHAKOBLIX IPAMBIX KPYTOBHIX KOHYCA, PAXAYCHI OC-

HOBaHMM KOTOPBIX PABHBI " COCTABIAOT Z HX BBICOTBHI, PACHOJIONXKe-

HEI 110 OOHY CTOPOHY OT IIJIOCKOCTH P, a X OCHOBaHUA JleXaT B >TOH
mnockocTi. OKPYyXHOCTH OCHOBAHMHA KaXJLIX ABYX M3 3THX KOHYCOB
KacaloTcs. HaiiTy panuyc mapa, JieXalllero Mexay KOHYCaMHé M Kaca-
ouerocs Kax miockocTu P, Tak ¥ BceX TPEX KOHYCOB.

(xum-81.4.H) B npsMoM KpyroBoM KOHYCe DacIONIOXKEHH HBa IIapa
€ANHUYHOTO PAalHYCa, Kacalolnecs OCHOBAHHMA KOHYCa B TOUKAX, CHM-
MEeTPHUIHBIX OTHOCHTENILHO EHTPa OCHOBaHMA. Kax uiit w3 mapos xa-
caeTcs BOXOBO# NMOBEPXHOCTH KOHYCa M JApyroro imapa. HaiTmn Benu-
YKHY yria Mexny obpasylomell KOHYyCa M OCHOBaHHEM, IPH KOTOPOM
00BEM KOHYCa HaMMEHBIIINH.

(xum-81.4.C) B npsMom kpyroBoM KOHYCe DacHOJNIOXEHH JBa HIapa
panuyca T, Kacaioll#ecsi OCHOBAHMSA KOHYCA B TOYKAX, CHMMETDHY-
HEIX OTHOCHTEJIbHO NeHTpa ocroBaHna. Kaxnmii map xacaercs Goxo-

BOii OBEPXHOCTH KOHYca M Apyroro mapa. Bricora konyca B 3 pasa
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28.

29.

30.

31.

32.

33.

34.

35.

Gonbue panuyca ocHopaHnd. Haiitu 0658M Koryca.

(610-71.2) B yceuunzntit konyc, 06pa3yiolas KOTOPOTO HAXJIOHEHA TIOK
yraoMm 45° x HMXHeMy OCHOBaHMIO, Bnucan map. HaitTu oTHomenue
BEJINYMHEI GOKOBOH MOBEPDXHOCTHM YCEYEHHOrO KOHyCa K BeIMUUHE II0-
BEDXHOCTH IIAPA.

(6no-75.2) B yceuéuHoM XOHyce, o6pasyiomas KOTOPOTO HAKJIOHEHA
nox yraoM 45° x HMXHeMy OCHOBauMIO, Bnucad map. HaiTu oTHoue-
HHe BeJXIMHEI GOKOBOM IOBEPXHOCTH YCEUEHHOTO KOHYCA K BeJIMUNHE
TIOBEPXHOCTH IIApa.

(6n0-96.4) IInockoe ceuenme SAB, mpoxomsinee 4depes BepuIIMHy S
IPAMOTO XPYroBOro KOHyca, uMeeT miomanb 60 ca?. Toukn A u B,
Nexalnyue Ha OKPYXKHOCTH OCHOBAHUWA KOHYCa, IENAT €€ JIIUHY B OTHO-
menun 1:5. Hastru o66€M koHyca, ecnu yron LSAB paseH

arccos (-\/%_9:) .

{reorp-80.3) B npaBRiIBHYIO MECTHYTONLHYIO NUPAMUAY BIUCAH IpI-
MO KOHYC ¥ OKOJIO Heé ONMCaH Np#Moi xoHyc. JlaHwl BrIcOTA IMpaMu-
aul H u pagumyc ocHoBamus ommcamHoro xonyca R. Haitu pasnocrs
06BbEMOB ONMMCAHHOrO ¥ BIMCAHHOTO KOHYCOB. i

(reorp-89.4) Manw wernipe Touku A, B, C, D, He nexamue B OQHOM
nnockoctu. Chepa xacaerca npamiix AB u AD B Touke A M NpAMBIX
BC u CD B Touke C. HaiTu miomans cepsl, eCi¥ N3BECTHO, YTO
AB =1, BD =2, LABC = LBAD = 90°.

(reorp-96(1).5) B cdepy panuyca R BOHcaH NpsMo# KpYroBo# M-
aunnp. Haiiru saubonnmee 3navenue H0KOBOM MOBEPXHOCTH LMIINHI-
Pa ¥ OTHOIIEHME €ro BHICOTH! K paguycy cepul B 3TOM ciiydae.

(reon.I'®-72.5) B Tpeyronsruke ABC AC =12 cm, AB = BC =
3+/10 cu. HBa mapa KacawTCs MIOCKOCTH Tpeyronsauka ABC B Tou-
kax A ¥ C ¥ pacnosioXxeHhl IO pPa3Hble CTOPOHE! OT 3TOH IIIOCKOC-
Tn. Paccrosnue mexay meHTpaMm 3TuX mwapos paBHO 15 cm. LleHTp
TpeThero Iapa HaXOOMTCA B Touke B, u 3ToT map KacaeTcs OBYX
nanusix wapos. OnpefenuTs panuyc TpeThero 1apa.

(reon.I'®-74.4) B npsmMoi KPYroBoll WMIMHAD C PANMYCOM OCHOBAHUA

3+2/3

r =1 cu n BeICOTON H = CM BIHCAHBI TPH ONMHAKOBLIX
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36

37

38.

39

40.

41.

42

Iapa Tak, YTO IIaphl KaCAlOTCS BEPXHETO OCHOBAHHS LMIMHIDA, €ro
60x0BO}! MOBEPXHOCTH M mMOmapHO Apyr Apyra. Ha#Tn 06néM npamoro
KpYroBOro KOHyca, OCHOBaHMe KOTODOTO COBIIaAaeT ¢ HUXHUM OCHOBa-
HMEeM NWINHJIDa ¥ KOTODhIN KacaeTcs BceX TPEX 1IapoB.

(reon.I'®-80.5) Ha cdepe pammyca 11 cau pacmonoxenn: Touku A, Ay,
B, By, C n C;. llpamue AA;, BB, u CC) B3auMHO NEPIEHANKY-
JIAPHBI B NIEPeceKaloTcs B Touke M, oTcTosileil oT HeHTpa chepnl Ha
paccrosuun /59 ca. Haltru mmury orpeska AA;, eciit K3BECTHO, YTO
nnuaa otpeaka BB, paBHa 18 cm, a Touka M pennt orpesok CCy

B OTHOIIEHUN (8 + @ : (8 - \/5)

(reon.I'®-85.6) Ilpsmoit XpyroBoil KOHyC BpallaeTCs BOKDYT OCH —
OpAMOIf, NMEePNEeHAMKYAIPHOR ero BBICOTE M IPOXOAAIled Uepe3 Bep-
mury. HafiTy nnomans cedeHns I0JIy4eHHOTO Tejla BpalleHMs. IIOC-
KOCTBIO, TPOXOAAIIe# Yepe3 OCh BPAIUEHMs, eCIM MIMHA obpasyiomen
KOHyCa paBHa b, a QJIMHA BEICOTHI pPaBHa 4.

(reon.OI'-77.5.C) HaitTu paguyc mapa, ONMCAHHOIO OKOJIO IIPABMIIb-
HOH TPEYTOJILHOM MMPAMHKALL, ¥ KOTOPO# CTOPOHA OCHOBAHMS paBHa b,
a yros Mexnay GoxoBbiMu pEGpaMu paBeH a.

(sx0H-71.5) B mByrpannsi yron 60° soucan map paguyca R. Hairu
panuyc Iapa, BIMCAHHOLO B TOT Xe YToJl ¥ KACAIOINerocs JaHHOro mia-
pa, ey M3BECTHO, YTO OpAMas, COeANHAIONIas HeHTPRl 06oux mapos,
obpasyeT ¢ pebpoM IByrpaHHOro yria yron 45°.

(sxon.K-71.4) Ha nnockoctn nexuT map pamumyca R. Dty xe mioc-
KOCTB IlepeceKaeT NMPAMOH KPYroBoil UMIKHAD Pafuyca T, NpuIéM ob-
pa3sylomue NUAMHEADPA NepHeHAMKYIAPHE K miockocTd. llerTp mapa
YAaIEH oT ock umnuHapa Ha pacctosume p (p > R+ r). Haitn
MUHMMAJIbHO BO3MOXHLIA pajMycC IIapa, KOTODHIA Ohl Kacajca ORHO-
BPEMEHHO NMJIMHAPA, IFIOCKOCTH ¥ 3aNaHHOrO IIapa.

(sxon.K,reon.I'®-82.6) Nnuna Merbilero oCHOBaHMS paBHOGOYHOM Tpa-
menuu BABoe Gonmure cyMMEl AyuH €& GokoBuIx cTopoH. HajiTv Hau-
Gomnblllee BO3MOXHOe IejI0e 3HadeHMe 77 TaKoe, YTO Iulouniagb NOJI-
HOM MOBEPXHOCTHM (PUrYpHI, NOIyYeHHON BpalieHHEM TDAaleluy BOKPYT
MeEHbBIIIEr0 OCHOBAHUA, B ™M pa3 GoJblle IIIOMARM TPalennn.

(ncux-70.4) B npsmoit KpyroBoit yceuyEHHBIA KOHYC OMEIEHE! ABa MIa-
pa Tak, 4YTO IepBLIA IIap KacaeTCd BePXHEro OCHOBaHMs KOHyca, €ro
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43.

44.

45.

60KOBOM MOBEPXHOCTH ¥ BTOPOrO IIapa, & BTOPOH IIap KacaeTcs HAX-
HEero OCHOBaHMN#, 6OKOBOIt MOBEPXHOCTH M NepBoro mapa. Kakyio moso
o6BéMa KoHyca 3aHHMaloT 06a mapa, ecstd obpa3yrolas KOHyca Ha-
KJIOHEHA K HMXKHEMY OCHOBAHMIO IOX yriom a?

(mcux-72.4) UssectHo, yro AB, AC, AD,, DF — pé6pa xyba. Yepes
Bepuunsl E, F u cepenunnl pébep AB u AC mposeneHa miockocTh
P. Kakymo yacTs 06b€Ma mapa, BIUCAHHOTO B KyD, cocTasnseT o6béM
MeHbBUIEH U3 ABYX YacTed, Ha KOTOPBIE 3TOT LIAp AEIUTCH IIOCKOCThIO

p?

(ncux-94.4) Hannab: 60xoBbix pébep SA n §B 4eTHpEXyronsHOH mu-
pamuasl SABCD otHOocaTca Kak \/’7 : V11. Yepes Touku A, B, D
nposeneHa chepa, nepecekaiouias 6okosne pé6pa SA, SB, SD B Tou-
xax A, Bi, D; coorBercTBenno, npuuém AA;: 418 = 1: 3. Yepes
Touku B, C, D, D; npopeneHa emé ogua cdepa, nepecexapomas 6o-
koBoe pebpo SB B Touke E. HaiiTn oTHOmenMe mnun orpeskoB SE
n BlB

(punon-81.5.H) HailTu BRICOTY M PamMyC OCHOBAHUs NPAMOTO KPYyro-
BOro KOHyca Hambosbilero o6b8Ma, BiiucaHHoro B miap paguyca R.
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Inaaumerpus. 16. (pu3dax-97.4) 6.
2
17. (MexmaT-84.3) 1+—‘[; 1.20.
Otsern x §1. IlIpamoyronsHule 2
TPeyroJILHAKYA 18. %(1+2c052a)2tg2a.
1. (reon.Or-83.2) |AC| > |BK|. 5
T 57
2. (reon.Or'-88.1) 3 - |AD| 6ons- 19. (reon.OT-77.4) 12 12°
e 20. (reon.-83.2) |BL| > |BG|.
3. (xnmdak-95.4) 5. . s \/—m
4. (reorp-77.2) V. - (sxon K-83. 5
21 o2
5. (3xom.M-97.3) v/13. 22. (puapax-04.6) fa -5{~c .
6. (dusdak-94.4) 2m?
Vam? —n?’ 23. (pusdax-94.4) ~ tarccos M
2m? 2mn 3 4 10
VAm2Z —n? /dm?Z —n? (msn arccos 5 arccos - )
7. (dmmomor-90.3) 2:5. 24. (BMuK-88.3) 40.
8. -98.2) AB = AC = 2V10.
(gunon-98.2) 25. (BMuK-77.2) —
9. (BMuK-89.1) MoxHo. V2-m/2
10. (dpu3dax-88.2) Rsin2a. 26. (xumpax-97.5) 25.
4
11. (ncuxdpax-80.3) /15 + 61/3. 27. (reorp-94.4) Wita
5
12. (mous-89.4) E\/ﬁ 28. (reon.-96.6) %2.
csin 2a
13. (pusdax-95.4) ——-—7v.
( ) 2sin(a + §) OtretH x §2. O6mme
14. (¢pmadax-95.4) 2Rsinasin G. TPEYTOMBRImIH
. K-89.1 .
15. (BMuK-81.3) AB = (6v3+1), 1 (BMuK-89.1) Moxxo
BC =53, AC = 2. 2. (BMuK-89.1) Henn3as.
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5
3. (xmmpak-96.4) 2 18. (coumon-97.2) a) —— 4\/_
5)
4. (pmacax-89.2) 25 '
- (Ppmadax-89. vy 4\/_ S\Fl - 10v2(v3 - 1),
4_ 3 — /41 - 10v2(V3 - 1).
5. (ncmxdax-94.3) 6\/_' 4\/5 +5 \/ ( )
abe 19. (ng¢ax—88.4) 4
6. k kb + mna’
mke +n mna 20. (reom.-94.7) ——
7. (reon.-86.2) 3 f
21. (BMuK-96.4) 1.
8. (reorp-86.4) V6 .
V3i-1 22. (¢pumnonor-84.4) /2.
9. (reon.Or-78.4) 5
23. (6modax-86. 4) —
10. (puadak-93.4) Rsin2atgc—l.
2 24. (ICAA-92.4) \/14.
11. .0r'-84.4) 6.
(veon ) 25. (BMuK-94.4) 60
12. (reon.-88.4) ?i(G—g_o_@ 26. (mcuxdak-95.4) 8
5119 27. (reon.-89.4) 3 — /3.
13. (reon.-84.4) 5
28. (reorp-85.4) —
3 28
14. (mexmar-90.1) = (33 — 4)
2 15v/7
i 29. (nous-83.4) ——.
15 absina 16
' \/a2+b2-2ab§:osa’ 3
. bsin o 30. (MCAA-98.4) R = s[ > 6.5,
arcsin . 3
Va2 + b2 - 2abcosa
_a? 31. (mous-97.5) £;7.
16. (sxon-98.6) —= — 4
\/_ 3
¢ /f3rr_a2 32. (¢madak-96.7) c(/2 + .
5 .
35
17. (sxon.M-95.5) 3v/3 % 4. 33. (reorp-95.4) 5.
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

—

«o

asin{a + B)(1 + 3sin® ,B)
12sinasing

(MexmaT-96.3) V6 + 1;2v/10.

3
‘i_g'.
R\/_ RV2

(mouB-97.5) 3

(reorp-94.5) —(—

(6nodak-88.4) 30°;90°.
(reorp-96.4) R

27v/3+9
27

5v21 + 1
"

(BMuK-83.4)

(BMuK-97.5)

12

(BMuK-93.4) .

(reon-98(1).5)
LKML = arccos (—-g-) =

= 7 — arcsin —.
5

Orgetsl x §3. IlonoGue.

(M/M-86.2) —2@
¢u3-91.4) \/a(a + b).

(

(BMzK-80.3) 202.8
(3x0n-79.2) 15.

(

nous-82.4) 3/3.

— iR
2 V24 V2

(2V2 — V2+V2).

N

10.

12.
13.
14.
15.
16.
17.
18.

19.

20.
21.

22.

23.

24.

. {reorp-78.3) 2 n g

(MCAA-94.3) %

(reorp-87.3) — 5\/_

(dunomnor-81.3) ?7

(reon-95.6) 45°.

. (ncnxdax-93.4) —Etgza.

(BMuK-94.4) 7 4+ 44/3.
(sx0n-93.6) 195.
(M/M-78.3) 4.5
(sxon-88.5) 11
(¢mornor-87.4) 24/3.
(pu3-97.6) 18.
(mMexmaT-95.5) 9; 45.

27
10
(¢n3-97.6) n : m.

(3xon.K-87.5)

(’xon.K-85.3) 10.
(sxon-87.5) 1—78
(moun-86.5) 24/7.
VI,

(reorp-82.3)
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OTrBern x §4. Yrisnt B 18. (¢pu3-95.8) \/pg.
OKPYKHOCTAX.

1
19. (6u0-97.5) 3

1. (reorp-79.3) 2v/6.
' 20. (mous-94.5) 2V3.

2. (reomn-95.7) V15. 3
1
3. (reorp-83.3) %bz cos? Betgp. 21. (sx08-90.3) Z + 5.
4. (M/M-96.3) 56v/2. 22. (m/m-97.4) % ;
5. (mous-88.2) 4v/3sin 7°. 23. (reom-91.5)
6. (mcuxdax-83.4) 2
|AB| = |BC| = V3, 24. (BMxK-97.4) 7

|DC| = V21, |AD| = 2V/21. 3

T

7. (mous-96.5) 4v/3. 25. (6u0-95.5) T
b ) 26. (reon-93.5) 60°%; 75%45°.

8. (mous-84.4) (\/5" 1) (c+ v2) 27. (¢u3-94.6) vm? + n?.

9. (ncmxdax-78.2) %(\/5+ v6). 28. (reorp-95.4) /7.

45

10. (sxon.K-84.4) 10. 29. (mous-81.4) -

nc
11. (M/m-91.4) — 30. (BMuK-92.5) %(5 + V15).

12. (nows-85.4) V2 Orpernt x §5. Ipyrue sanaun
13. (reon.OT-81.5) 2. HA OKPYXHOCTH.

14. (M/m-97.4) 9.

1. (reon.OT-80.2) 3v/30.

2. (¢unomnor-89.4) 2v/21 — 9.
axon.K-86.4) 3v/3.
) 3. (MCAA-93.3) V7.
3 3
17. (3K0H-97'3) sin 150 HI sin 750' 4, (6](0-92-3) 216.

(
15. (MCAA-95.4) V3.
16. (
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® N o o

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.
22.

(xumM-91.5) 4/3 + 10
(mous-95.4) 30°.
(ncuxdax-84.4) 6 + 24/2.
(reorp-97.2) p —

(m/M-93.4) 18§\/2'
(BMuK-91.4) 6.
(nous-90.3) V3 + 2%

(M/M-94 3)
10v6

5 + — 49 + —-4— — arcsin 7

+3
6

2
($u3-92.6) RT

(mous-80.3) ———

(xum-98(1).5) V53 mam /13.

(u3-96.4) 90°.

34
610-90.4 —.
(6%0-90.4) 2 15

(¢$n3-96.4) %5

4aR?
16 R? — 3a2’
_21
T
(sx0n.K-80.2) 9,12, 15.
(nous-87.4) 8.

(¢u3-96.6)

(xmm-98(2).5)

23.

24.

25.
26.

27.

28.

29.

30.

31.

33.
34.

35.

36.

37.

38.

39.

{reorp-81.4)

2, Q

tg—.
a)*tg
{6m0-78.3) 2 — if;\/_—

(mcmx-98.5) (2b+1) : c.
—/15.

(sx0u.B-98.5) 273

(m/Mm-83.3) %(p -

(BMuK-90.5)

15

-86.5) ——n——.
{ncuxdax ) 3cig? + 4gS

(m/M-98(3).4) arccos;i

4
(reon.Or'-82.5) 5\/?

1
3v3

(menxdax-96.4)

\/_

. (m/m-85.3)

(3on.M-96.5)
(xmm-97.5) 6.

(BMuK-86.4) 21/9 + 6v/2.

5—4cosf@ sina

(¢n3-80.5) 8sinp

(¢u3-89.6) 1) VRr; 2)\/%.

(m/M-79.2) 1

24
V145

sin(a + )
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0 1
40. (3x0m-89.5) 7 — arccos = 15. (m/M-98(1).4) s
3
41. (MCAA-96.5) arccos(—711__§). 16. (6mo-83.4) 39"
40
Otsern x §6. Iliomtanu. 17. (3xon.K-79.2) 3
1 18. (xum-96.4) 9.
1. (xum-93.3) 5 a?
19. (mcmxdax-81.2) — (V2 —1).
2. (xum-94.4) 2. 2
108 20. (pu3-97.4) 2 + V6.
3. (reomn-96.7) - b
a
21. (¢pu3-95.6) ——.
4. (reorp-90.4) 1:6. (@ ) (a +b)?
375
2 4 3a? - hadhd
5. (Qus-87.5) /8¢ ;-5 a® 22. (BMuK-78.3) o=
16 23. (mcuxpax-90.4) 90+/3.
6. (reon-97.4) 9 .
24. (reon-78.4) -.
7. (BMuK-95.3) ry
1
3V (b —a)(a? - %), 25. (610-82.5) %. |
8. (¢unomnor-85.4) §(3\/;? +4). 189+/55
2 26. (xmmM-86.4) TER
9. (xum-94.4) 9.12 . 10
10. (reorp-92.4) 60. 27. (6mo-87.4) .
48
11. (memxdax-82.4) % 28. (6mo-91.4) 5
3 7
12. (nous-77.4) —ab. 29. (ncuxdak-88.5) 3
4
25
13. (6m0-81.3) 1—3—7. 30. (reorp-93.4) ax/ﬁ.
14. (reorp-91.4) 24. 31. (xum-80.4) arccos 1/2(1 — S).




OTBeThI. 141
5 9 3.4) 52
32. (reorp-97.5) 1 + 3 - (mous-93.4) 5 '3
33. (mcmxdax-97.5) 625:121. 10. (nous-91.4) _\/2_1—§
34. (M/M-96.3) v2; V5. s
35. (>k0u-96.5) 3V/3. 11. ($punonor-86.4) =
36. (6u0-85.4) 12. (reorp-98.3) 3.
S1452~1/(51452)2-45:83sin%a
; ? ——  13. (mous-79.4) 10v/3.
3
4 ( ) B 2vin0 + vk
4
38. -77.4) -.
(reon-77.4) 3 15. (¢u3-97.8) — be
2
39. ((punon-79.1) 10R2 (\/§ + 57!') . 16. (M/M-94.4) a(a _ b)
3
40. (nous-92.4) szl(ﬁ -1, 17. (6w0-79.3) 8?
Orsern kx §7. Tpanenun. 18. (BMuK-84.3) 8
3
1. (6m0-77.2) |[NQ| = 2+/13. 19. (m/M-89.3) —— ‘/_
2. (sxon-80.3) 10 19\/—
200375 5 20. (reon-92.5) —=.
3. (¢umosnor-83.4) —(—3—_2 ;
2cos 541
2
4. (BMuK-85.2) [RS| > |QR|. 21. (m/u-81.4) 23 Zeost — 1
5. (m/M-93.3) Her. 22. (MCAA-91.2) 72.
6- (¢M3-95 8) — ——— ki
\/(b — ﬂ-) (b i a)ztg a 23. (q)ﬂ3-77.4) BAD =CDA = Z,
Toma BCD = ABC =T,
7. (pu3-96.4) cd. 4
24. 72.

(m/m-95.4) 3:29.

(¢dmnaonor-80.4) 3



142  Ioarorosra x BCTynHTeNbHEIM 3k3amenamM B MI'Y. TEOMETPHS.

25. (M/M-77.2) 11 7. 9. (¢mnonor-82.4) _6\/§ B I?rg
26. (reon.Or'-88.3) 162.
o 10. (3xon-77.4) \Va? +b? —abu
27. (xum-78.4) — 3 VaZ ¥ b? + ab.
28. (CDKJIOJ'IOI‘-SS 4) 4+ 2\/_ 11. (M/M-883) 7 cos 40° - tg20°.
29. (¢umonor-91.5) 2v/3. 12. (m/m-82.2) 4V/5.
13. (¢pu3-79.5)

30. -95.3) 36 umm 8+/19.

(oxom umn 819 |MB| = dy, |ND| = dy;
31, (xmm-95.4) 25. |MB| =d;,|ND| =dy, rne
32. (M/Mm-80.3) 5 u 3. g = Ml—cosa)+2a+ VvV

1 =
OTBeTH K §8. 2
IMapasuienorpaMMsl. dy = (1 cosa)+2a—VV

2
roe V = 4a’ + 4al(l — cos a) —
61\/— 12sin? a.

1. (reon-87.1) ——
14. (6u0-80.4) AD = 8, AB =5,
2. (xmm-93.4) 8.
15. (xmm-92.3) 10 + 44/3.
3. (3x0H-78.2) IlnuHa CTOPOHH KBaJl-
paTa pasHa 17; Touka O nexur 3(VB+1)
5 .

BHYTPH KBanpaTa. 16. (3KOH-91.3)

4. (¢u3-88.4) 2arctg(5tga). 17. (skon-86.4) §(4\/‘_ 5).

e —— 7

5. (oxon.K-78.2) cos BAN = ——,

VB 18, (reon-97.6) > — 9x > 9.

78 2
SaBcp = -
19. (mous-96.4) 4:5.
9f

6. (dunonor-92.3) . 20. (MCAA-97.6) 5:4.
7. (reorp-84.2) \/1_3 Orsernl x §9. O6mue

YeTHIPEXyroJILHUKM 1
29 MHOTOYTOJIbHUKH,
8. (sxon.K-79.2) 7 -
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1. (ncuxdak-77.4) 18. (¢u3-96.8) arcsin %.
V/848 + 64113, 1/848 — 64113,
V308 +64VI3, V308 — 64VI3. 1g (oo 08.4) VIV(EVE—D)
2. (BMuzK-98(1).4) DC = 6. 33
20. (reon-98(2).6) 319 .
3. (sxom-85.6) 3. 1
4. (xum-77.4) 1 21. (sxom-92.5) 2; =
. . °. 1
5. (6u0-93.5) 90 22. (ncuxdak-91.4) 2859
6. (mous-95.6) v21.
5v/5
7. (xum-89.4) 23. (m/m-95.4) 10;2; T‘f
2v/2 + v2;2V/5 - 2/2. S T
— V77
8. (ncuxdax-83.3) 24. (6u0-89.4) arcsin (7T)
AB: AC = Si\/gnpnn:2
w AB: AC = 1upun=3; 25. (ncuxdak-89.4) /72 + (p — a)2.
TIPR OCTAJILHBIX 3HAUEHUAX 7L Pe- 96 (reon-94.8)
IeHNA HeT.
9. (axon-94.6) 5:9 27. (reomn-79.5) ﬁ;—
10. (sx0n-84.5) 4v/3. 28. (¢u3-81.6) oTHOWEHHE paccT. OT
11. (mcuxdax-87.5) 30°. T. E1 1o npsmeix AD n BC pas-
Ho 1;
12. (m/M-92.2) Ha npomonxkennu. Sape/SBcp =m - 1.
13. (dpusnonor-78.5) 1 + :—3—\{-—‘ 29. (2e/m-97.4) 9V2.
30. (M/M-98(2).3) 22.
14. (memxdax-92.3) 4
Oreern x §10. 3amaun
15. (BMuK-79.3) HoCcJeIHNX JIeT .
|EM| = 2/4tga ¥ 3.
- \/ 129
16. (moun-94.5) \/54; 2 1. (BMuK-99(1) +31.
17. (reorp-89.5) v/3. 2. (BMuK-99(2).6) v6 — v2.
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2 -
3. (BMuK-00(1).4) N’ 21. (¢u3-98.6) o
2R? . cos a- sin (Z + 3
4. (BMuK-00.6) 2 cos (3-%) =
5. (reom-99(1).8) 44/19. R?.cosa- (1 +sina).
6. -99(2).4) 90°, 25°, 65°. _
(reon-99(2).4) 22. (¢us-99(1).4) 7—1?£
h 46
7. (reon-00(1).4) B ——\/—— an 2
hay ~ 9 23. ($us-99(1).6) b(z) .
3
8. (reon-00.6) —2—\/6 24. (pu3-99(2).4) g
42451
9. (sx0oH-99.4) § = G5 & 25. (¢u3-99(2).6) ‘1(:1:*'(1‘1).
10. (sxomn-00.4) 120°,30°, 30°. 26. (¢us-99.3) 1.
11. (3x0u.B-99.3) S = 15\/~ 27. (¢n3-99.6) Vc? — ab.
2 28. (du3-00(1).4)
m? — a2 — b2
12. (3x0on.M-99.3) S = —8— (3+V3). arccos 2aab b .
13. (3KOH.M-00-4) 3:1. 29. (¢H3'00(1).8) 4:3.
14. (MCAA-99.6) 6 (V2 —1).
( )6 (v2-1) 30. (¢pu3-00(2).4) ;;
15. (MCAA-00.2) R = 1. '
a2 _ bz,
31. (¢mn3-00(2).8 .
16. (ou3-98(1).4) \/10v2. (¢ua-00(2).8)
A 32. (¢u3-00.4) 102%.
17. (¢n3-98(1).7) 5 sine. B _ g2
33. (¢m3-00.6)
18. (¢pu3-98(2).4) 2/6.
34. (m/m-99(1).4) 50°.
198(2).8) 2bc
19 (¢u3-98(2).8) p——. 35. (n/M-09(2).4) 24.
20. (gus-98.4) L nx Sn 0 36. (/au-9.4)

3sin(a +8)

a)1:1;5:9; 6) 5:21.
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37.

38.

39.

40.

41.
42.

43.
44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

(m/M-00(1).4) 20.
16
'5"-
(m/M-00.4) 6; 2.

(m/m-00(2).3)

™

(xum-99(1).4) 4v/3sin i sin 3

9
(x1m-99.4) /6.
(BKHM-99(1).4)
S =m-50(2+v2) > 510.
(xum-00(1).4) 7/5.
(xum., BKHM-00.4) 127.

(6m0-99.4) 27—2

(6mon-00.3) 34ﬂ

(moun-99(1).5) %

V6
-99.6) —.
{mouB-99.6) 13

4_9
T
(mous-00.6) 1 + V3.

(rrouB-00(1).5)

(reorp-99(1).4) 1) 60°; 2)

(reorp-99.5) %
(reorp-00(1).4) 5.

182021

(mcmx-99.5) 341

Sl

5 234
55. (cou99.3) 1) 5 2) 234

11
. -00.5) 17—.
56. (cou-00.5) 17

57. (®munon-99.3) 15.
58. (¢umon-00.2) 11.

25 °
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Crepeomerpus. 16. (M/M-00(2).6) So : S = 224
219.
Orpern k §1. O6ine cBoOicTBA 17. (BMuK-77.5) ——m
TeTpa’apa. 6
18. (BMuK-81.6) —{%‘7

1. (m/M-70.5) 1\/5 —2V6sin .
2 19. (BM=nK-87.6) 231: 67.
2
2. (m/m-71.3) 3 20. (BMwK-89.6) -3-(2\/5 ~1).
3. (m/u-72.4) ‘/5' 21. (BMuK-94(1).6) CM = 22.
2 a
4. (M/m-73.4) iRl 22. (BMzK-97(1).6) O6ném mupa-
p+ q MHUIOBl MOXET NPHHKMATH JIIO-
5. (M/m-74.4) 36. Ghle ITOJIOXHTENbALIE 3HAYEHNS
" po =V srmounTensHo.
2 .
6. (w/u-T7.5) " 2‘/_ “
23. (¢us-71.4) = v/4hZ + a?,
7. (M/m-T8.5) 3. (qus-71.4) 35 V4h? +a
8. (v/m-79.5) Vi- L. yros paBeH arctg;.
24. (¢us-73.4) LBSC = 75°.
9. (m/m-82.5) 5\/“.
439
25. (pu3-75.5) ay/ —.
10. (/n-83.5) o (17— \/ﬁ) 108
26. (¢u3-76.5) EF = 2 cm.
11. (m/m-87.6) 9 cm. (¢ua-76.5) o
27. (¢u3-86.5) 95 : 9.
12. (m/M-94(2).5) 8v/6. (gua-86.5)
1 2
14. (m/m-95(2).5) V6.
29. (¢u3-97.6) 2VI5
15. (M/M-98.6) 48. 10

3
izz——l-. 30. (xum-87.4) %2—/\ A(A+1).
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31. (6uo-8L.5) —Y3 _ 46. (ox0x-99.6)
Vi3 + V5 %81n % cos? g- —cos? 2.
32. (6uo-84 4) V
1 ( +\/—( N ‘/—)> b2, 47, (nomx-92.5) 5v2.
1 .
v Oteetsl Kk §2. Terpa3aApsl co
33. (6m0-98.4) 9 CHeunAaJbHBIMHA CBOACTBAMU.
. 4) 35
. 1. (M/m-75.4) SD = 9.
34. (nouys-78.4) arcsin (—sina). 193
S 2. (M/M-90.6) /3 unu 2;/—.
35. (reorp-88.4) 6 cm.
5 9 3. (m/M-96.5) — (48\/— 74V3).
36. (reorp-99(1).6) 5 Z\/551.
2
37. (reorp-99.6) 50v/3. 4. (m/M-98(1).5) 2 unn 3
\/3 5. (BMuK-74.5) 400.
38. (reon.Or-79.5) —
6. (BMuK-75.5) /3 - tg50°.
39. (reon.I'®-83.6) \/_
75 (V10+ovio-vIo). 7. (BMuK-80.6) —=
. 8. (BMuK-85.6)
40. (reon.OT-83.6) £V/I3. 602 15\/5.
1V3+ VA | 2
41. .I'P-84.6
(reon % 9. (BMuK-94.6) /133.
19+ 2v15 + 27+ V3)° 6 - 9v6
(vio v3) 10. (BMuK-95(1).6) '3’”5;[
1+2v2
42. (I‘eOJ’I.OP-84.6) 2 . 11. (BMHK-QG(I).G)
1, " 2V105 V3
43. (’xon.K-77.5) § 110 10
44. (3x0n-86.6) v/3. 12. (BMuK-98.4) 216.
1
45. (>kom-92.4) — 13. (¢ua-704) 3

e
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4a n \ 4
14. (u3-71.4 . 24, (du3-95(2). s
(du3-71.4) i (¢n3-95(2).8) man d
2
0 25. (xmm-73.4) 3v15 (/5 +1)7,
15. (¢u3-74.5) a3£. ( ) ( )
54 0 arcsi \/5
arcsin 4/ .
) d 2 _ 42
16. (¢pus-78.5.H) A 362 — a?. 26, (xussT45) R = Hr
17. (¢w3-78.5.C) T+ Vr?+4H?
4 sf 27. (xum-84.4) 4 (V3 + 1).
V5
V3
1 28. (ﬂ0q8-82.5) I'—2‘\/_———‘\/§.
18. (¢u3-82.5) 2arcsin <§ sin o+ +2v2+
46
29. (reorp-83.5) arccos .
+—\g—§\/cos2 a — sin? ﬁ) V2641
1,/6
19, ((ur>-84.5) 30. (skon.K-70.1) 5\/_;
3
V3 1+k+[g 31. (sxom.K-76.4) 16,4 2.
12k 3 ' V3
. 32. (3xon.B-99.5) 1—2d3.
20. (¢u3-89.4) —rr——.
V3(VT +V3) 33. (ncux-70.4) é\/gw—gl— (tgag-+
a
21. (¢u3-90.6) +tg® ++tg15 )
I—k 2 2
b= 5+k f
3 34. (mcux-79.4.H) 2
2) Or 0 o my/ . "3
3 V2
3) Hpu 1<k <3. 35. (mcux-79.4.C) 13
2a?
22. (pu3-94.8) —————. 36. (dunon-74.5)
9v3cos a 4  ,a
6sin— (1— ~-sin®
23. (¢u3-95(1).6) 2 32

arccos —\/—zit:gé
3 "2

3-
(ZSing-f- 1-— %sin2 g)
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7. (dunon-75.5) r 1‘:] 14. (m/m-99(2).6) 126.
Oreernt x §3. Mupamungnl, 15. (w/24-00.6) Sasp = V/38.
npmsMLL M APyTHe 16. (BMuK-70.5)
MHOTOr paHHUKH, sinasin 8
arccos .
1 /1 — cos? acos? 3
1. -71.3) -.
(/2-71.3) 3 17. (BMuK-71.5)
. 3 a_
2. (w/m-75.4) I (2K em
3 3 a 2a’
1 €08 5 * 08 =
3. (m/m-81.5) - (S+ck\/2-21). ( 3 )
4 a> Zr .
4. (m/m-82.5) 5\/_ 2
16 18. (BMuK-72.4) arctg\/;.
5. (M/M-84.5) 4 cad.
3—
19. (BMuK-78.5)
6. (M/M-86.6) ——— 160\/-
; 20. (BMuK-84.6) /8.
7. (m/m-88.4) arccos —.
8 21. (BMuK-95.6) ﬂifsﬁ‘i
8. (M/M-91.6) 1
0. (n/m-92.5) 12, 22. (BMuK-98(1).6) /148 — 34+/3.
1 2
23. (BMuK-99(1).6) =V — ~V3R?
10. (m/u-93(1).5) = (BMuK-99(1).6) gV - 3V'R
3 2 2\ 2 -2
m® — 4r
11. (m/m-96(1).6) 9. [(_‘T—) ~2Vm]
12. (m/M-96(2).5) lepecexaerca pe6-
po AB, nennrtca B moGoM o1- 24. (BMuK-99.4) 2v W2 -4
Howmennx ot 0 Ho 55> CImTas 25. (BMzK-00.4)
9
OT BepIIHHH A. o ( )
FEE\ VIS0 £ 243
13. (m/mM-98(2).5) CS =3, CD = 1
27
= 26. (ou3-77.5
(@ T05) T

5
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Hoxnroropxa x Bcrynurensuuim sx3amenam B MI'Y. TEOMETPHA.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

14++/33
P

(dmn3-81.5)

(du3-82.5)

2 arcsin (—\}E {sin B—

—+/cos? 3 — sin® a) ) .
(du3-84.5) 4
3v/3m
(dn3-85.5)

T . (2ma—1

:1— <+ arcsin ( \/5 );

1
I<a< —.
T

(du1-87.6)

1024
—OZ—; 2arctg

V34
""4_ .

($us-89.4) ‘l/—f (5- vi5).

(du3-91.6)
1) 7:20;

9
2) ;Sd.
Sd

(¢ma-94(2).8) .

(u3-95.6) §H3 (tg23 - 1).

2
(du3-96(1).6)

¥ e
(dn3-96(2).7) 12.
(du3-96.6)

d® sin Bsin yv/cos? v — sin® 8.

(m + \/§>3.

39.
40.
41.

42.

43.

44.

45.

46.

47.

48.
49.

50.

(pu3-97(1).8) V11
u3-97(2).4) 3.
8)

(
(du3-97(2).
4

a
~rdcos? =

3 2'\/—COSCI.

(du3-99(1).8)

sin? g
8bmarctg (COS ﬁ) .
(pn3-99(2).8)

2av/2 _

V2 + ctg ( arctg 3{:)
_4-2V2
= 7
($u3-99.7)

LASC = arccos

V13 +3
T

(xmm-70.5) 7:17.

VI3—1

= 2 arccos

97r7'

xuM-71.5
( ) Wk
2
(xum-72.4) 4fR
sin o

(xuM-76.5) /6 cm.

(xmm-78.3.H) ITapannenenunen,

CTOPOHA OCHOBAHMA KOTOPOT'O IMe-

eT nnuHy 2 cm, a 6okoBoe pel-
PO ¥MeeT MIINHY 1 cM; HCKOMBIR

06béM paBer 4 cu>.
(xmM-82.4) +/S1 (Sl)
Sz
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51.

52.

53.

54.

55.

56.
57.
58.
99.

60.

61.
62.
63.

64.

65.

66.

67.

5
—1—§V.

(xum-84.4) 8.
23,

(xum-85.4) —g

(xum-83.3)

a®v2(y +2
(xum-87.4) 6"77%1“1))
(xum-90.5) g\/ﬁ':i
xum-99(1).5) 2m.
¥uM-99.5) 24.

(
(
(6uo0-82.3) a3(v2 — 1)3.
(

6n0-84.4) nomans cevenns ou-

14 ,
paMHIbl PaBHa a®. Cy-
mecTByeT ennncrsdfuas Taxas
CeKy1as MIOCKOCTh.

12
10 + 22

(reorp-82.5) 28 cu?.
(reorp-84.4) 5v/2.
(reon.T®-87.6) 3+/41 cu.

86
25

(reon.OT-74.5) V;: V, = 169 :
792,

(nous-82.5)

C.M.2 .

(reon.OI-73.4)

1+v2
o

(reon.O'-85.6) /61.

(reon.OI'-84.6)

68.

69.
70.
71.

72.

75.
76.

77.

78.

V3

(reon-94.10) 5

(reon-99(1).6) 2+ v/2 + /3.
(reon-99.7) 384.

(sxon-70.1)
Paamepnl 6pycka a x b x ¢, roe

1-—

k)

a:10(1+
7+

2

b:lO(l—‘/1—7+m’

(oxon.K-73.3) % (c+h)S.

. (oxom.K-76.4) 16,4 2.
74.

(xon.K-84.6) IInunst oTpeskos

5
S5Q n SN pasum 7 %3 co-
OTBETCTBEHHO, 3

(sxon.K-86.6) 72 ca?.

(meux-71.2) Touka P coenana-
eT ¢ Toukon C, nubo ¢ Toukon

Ci.

3
-73.3) =
(meux ) a 70
(¢unon1-73.2) Honobuoe nenenue
MOXHO OCYINECTBHTE
n(n—1) + 2 cnocobamu.

. (¢pmmon-76.5) OTHOmeRNE 06D-

€MOB IIDH3IMBI U I1UECTHYTONb-

324/21

HOM NUpaMHUJLI paBeH .
P p 147
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Honroroexa x BcTynurensusiM sx3amenaM 8 MI'Y. TEOMETPHA.

80.

(¢punon-77.5) 7 : 20.

81. (¢unon-81.5.C)

3| 8Vsing
3(2cosa—1)

82. (@umon-90.5) 8.

83.

t [
(MCAA-99.4) ‘85

Oreetn k §4. lllap, umnuunp,

—

10.

. (M/M-76.4)

KOHYC U npyrue ourypsi
BpalleHNn.

. (M/M-T6.4)

wl% ~1|b—a

. (m/m-85.5) LYY
2

\/ZR2 —r2 4+ 2Rcospy/R? — 3.

36

(m/m-89.5) 11\/_

. (m/m-93.5) R- 7@
. (M/M-94.5) 2¢/2 — /5.

. (M/M-95.5) LBAC = T5°.

. (/3-97(1).6) %:i
. (m/M-97(2).5) 8.

(3/34-97.6) 3.

11.

12.
13.

14,

15.

16.

17.

18.

19.

20.

21.

\/155

(m/2-99.6) ——.

(M/M-OO(I).ﬁ) S5y =2.
(BMnK-70.5)

arccos (1 —sin 'g . (sin g_

2

. 2&_ . 22
Slﬂz sin 2))

(BMuK-70.5)
2 arccos cosf —cos’ e
sin a
(BMuK-73.4)
SA=1, SB= -\%—i,
1
SC = —.
V2
42 + 1211
(BMuK-88.6) -—“LT‘-/:
‘ V201
(BMuK-91.6) 31/ V201,
22
(BM=K-00(1).6) 50 (5v/2 = 4).
2
(¢n3-72.4) 1 — 3
(du3-79.6)

2atga\/2rl sina — (r2 +12)sin’ o

V12 —a?cos?a

(du3-80.6)

T
——arccos
2

cos ¢ —

s

2sin® =

cos ¢
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22. (¢u3-83.6) arcsin (\/_tgz)

23.

24.

25.

26.

27.
28.
29.
30.

31.

32.
33.

34.

/ 2P _ ﬂ'
3ctg ) 1+ctg2

R

——cosp —1

(du3-92.8)

8in ¢
(¢m3-93.8)

2R\F —rV/3RF 1)’
( 2(R—7) ) '

2v/3 -3
3 T.

(xmM-71.5) 2

+ V17
7

(xum-81.4.H) 2arctg 3

(xum-81.4.C) 12773
(6m0-71.2) 2
(610-75.2) 2.
(610-96.4) 32m/78 ca.
(reorp-80.3) ——-1rH'R2

(reorp-89.4) 6w

(reorp-96(1).5) Haubonpuee 31a-

yeHUe 60XOBOM IOBEPXHOCTH IIN-
suHApa paBHO 27 R2. QrHolme-
HYe€ ero BEICOTHI K paguycy cde-
PH B 3TOM CiIydae paBHO /2.

(reon.T'®-72.5) 6 cw.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

(reon.T®-74.4) V = %’E ca’.

(reon.I'®-80.5) 20 cx.

4
(reon.I'®-85.6) 50 arccos 5

(reon.OI"-"l;)7.5.C)
4sin—g—\/1 - g—sm2 -g
(ax0m-71.5)

2v2 -1 . 2v2+1 R
2v2 +1 2v2 -1

(sx0n.K-71.4) MunumansHo BO3-
MOXHEIA PaUYC APa Tmin —

(VEF7=5-VE)"

(sxon.K-82.6) HanGonb1ree Bo3-
MOJXXHOE LleJIoe 3HaUeHHe 1M PaB-
HO 8.

(mcnx-70.4)

2 (1 073)

2% 4 82) ‘
(1+t623) (141 S +tets
(ncux-72.4) Menbmas yacTsb co-
CTaBNAET - 06BEMa BCEro ma-

b, 27

(mcux-94.4) 21:23.

. (¢umon-81.5.H) Bricora pasHa

iR’ PaAnyC OocHOBaHMA paBeH

2\3/§R
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