PEINTEHN A

9.1. (A.A.3acnasckuit) Yernipexyronbauk ABCD Bnucad B OKPY»KHOCTb, HEHTP O KOTOPO# JIeKuT
BuyTpH Hero. Jlokazars, uro, ecin LBAO = /DAC, 7o auaroHain 4eThIpexyrojbHAKA TePIeH UK YIap-
HBI.

Pemenne. Tak kak LABO = (7 — /AOB)/2 =n/2 - /ADB, /DAC + /ADB = 7/2, 910 paBHO-

CHJILHO yTBep2KJeHuio 3a1auu (puc.9.1).

Puc.9.1

9.2. (JI.A.Emensanos) Haiitu Bee paBHOGEIPEHEBIC TPEYTONLHAKE, KOTOPHIC HEb35 PA3PEe3aTh Ha TPH
paBHOOEIPEHHLIX TPEYTOMbHUKS, C OJIHHAKOBLIMU GOKOBLIMH CTOPOHAMI.

Pemenne. OcTpoyrofbHBIi TPEYTOJLHUK MOXKHO Paspe3aTh HA TPH PABHOGEIPEHHBIX € PABHBIMH
GOKOBLIMH CTOPOHAMM PayCaMy OINHMCAHHON OKpyzkHocru. Ecmm rpeyronpaunk ABC — TynoyronbHbrit
(C — rynoit yromn), 7o BosbMeM Ha cropone AB touku A’, B’ takue, uro AB' = B'C = CA' = A'B, n
pasperkeM TpeyronbHuk Ha Tpeyroasauku AB'C, A'B'C uw A'BC' (puc.9.2.1).

Pnc.9.2.1

Joraxkem, uTo npsamoyroibubiii Tpeyronbank ABC (AC = BC) paspesarsh TpefyeMbiM 06pasoMm
HEJTB3SI.

OQueBHIHO, YTO CYIIECTBYET J[BA CYMIECTBEHHO PA3JIMYHBIX CIIOC00a PA3pE3aHnsl TPEYTOJbHIKA HA, TPU:
COEIMHATH BHYTPEHHIO TOUKY C BEPIINHAME WJIX PA3PE3aTh TPEYTOJbHUK HA JBA MPAMOM, TPOXOAAIIEH
4Yepes3 BEpIIKMHY, & 3aTeM [IOBTOPUTH Ty OIEPAIMIO C OJAHON u3 aAByX uacreil (puc.9.2.2).

Puc.9.2.2

B nmepsom ciayuae tpeyrombank AX B moxker ObiTh paBHOGeApeHHBIM TOIbKO npu AX = BX, HO
TOT/A B JPYTUX TPEYroJbHWKA paBHOOempeHHbIMEH He OyayT. Bo BTOpOM Cciiydae XoTs Obl OIuH u3
MTOJTY YAMOIIUXCST TIPYU [IEPBOM Pa3pe3e TPEYTOJILHUKOB JO0JIKeH ObITh paBHObeaperHbiM. Creq0BaTebHO,
nepBasi IpaMas Jinbo SBJIAETCsS OUCCEKTPUCON TpsiMoro yruia, nubo coeunsier Touky C' ¢ roukoit D Ha
runorenyse, ais kKoropoit AD = AC. Hu B ToM, HE B JpYyroM CJIy4ae MPOBECTH BTOPYIO MPIMYIO TAK,
9TOOBI MTOJIYYHUTh HYKHOE PAa3pe3aHue HEBO3MOXKHO.



9.3. (N.®.1lapsirun) Tlana okpyxHOCTh U Touku A, B Ha Heii. M306pa3uTh MHOXKECTBO CEpEeIUH
OTPE3KOB, OJWH U3 KOHIOB KOTOPBIX JIEYKUT HA OTHON u3 ayr AB, a apyroii Ha BTOPOH.

Pemenue. [lycte K — mpow3BosibHAS TOYKA BHYTPHU JAHHOW OKPYKHOCTH. XOPIa, CEPEINHON KOTO-
poit aBiserca K neprnengukynsaphaa OK. Ilostomy ona mepecekaer orpe3ok AB Torna u TOILKO TOrAa,
koraa oauH u3 yriios OK A, OK B He ocrphiii, a apyroii — He Tynoil. CienoBaTeabHO, HCKOMOE MHOZKE-
CTBO COCTOWT M3 TOYEK, JIEYKAIIUX BHYTPU WM HA TPAHWUIE OGHOTO U3 Kpyros ¢ nuamerpamu OA, OB, u
BHE WJIU Ha I'panuie apyroro (puc.9.3).

Puc.9.3

9.4 (A.I' ' Maxuwes) IIycrb P — rouka nepecedenus auaronasieii gerbipexyronbauka ABCD, M —
TOYKA TIEPECEUCHUS TIPSIMBIX, COSINHSIONINX CEPEIUHBI €T0 MPOTUROMOJIOKHBIX ¢TOpOH, O — ToUKa mepe-
CeUEHUsl CePeJIMHHBIX MIEPIEeHIUKYIIAPOB K AUaroHajaM, H — Touka mepeceveHus MPsMBIX ,COEINHTIOIIHX
oproteHTphl TpeyroabuukoB APD w BCP, APB u CPD. Jlokazars, uto M — cepeauna OH.

Pemenne. Ilycrs O1 — cepemuna AC, a Oy — cepenuna BD. HecioxXHO nokasarb, 910 Touka M —
cepenuna orpesga 0102 (mouaruo, uro M — uenrp macc cucrembr 1A, 1B,1C, 1D. Paccmorpum nozcu-
crembl 1A, 1C u 1B, 1D , xoropsie sxkBuBajenTHsl nogcucremam 201, 205).

O4eBnIHO, YETHIPEXYTONBHUK, 00PA30BAHHBIN OPTOLEHTPAMH €CTh TAPAJIIEIOrPAMM, CTOPOHBI KOTO-
POro JIeXKAT HA TEPIEHIUKYJISIPax, MPOBEJIEHHBIX W3 BEPIIUMH YETHIPEXYTOJbHUKA K COOTBETCTBYIONM
nuaronayisiM. [losromy H — ToYKa nepecedeHus TUATOHAJEH STOTO TapalJIeIOrpaMMa | JeJUT UX TOMo-
JiaMm.

Hokaxewm, aro npamas HOp napamrensaa OO, iy, WHaY€ MOBOPs, MEPIEHINKYJISIPHA JTHATOHAIN
BD. PaccMoTpuM TIpAMYI0, TIEPTIEHINKYISPHYIO 3TON JUATOHAIW U TTPOXOIAIIYIo Yepe3 H u mokaxewm,
YTO OHA MPOXOAMT U Yepe3 Touky O;. [lycTs Hamma npsimas nepecekaer otpe3ok AH4 B Touke K. Torma
OHa, SIBJISIETCA CpejIHedt unueit B rpeyrosbinke AHs Hy, v motomy K — cepenuna AHy. A crienosarenbho,
Hallla npsiMas Oyaer cpeaneii auHueil u B rpeyronsanke AH,C, u nmoromy npoiiger depes O1.

Paccyzkas coBeplIeHHO aHaJIOMMYHO , yoexkpaemcss B ToM, 4To npsmasa HOs napasutenbaa O01, T.e.
HO;009 — napauseiorpamm, upudem M — rouka nepecedenus ero puaronadeit (puc.9.4).

Puc.9.4

Orciona crenyer, uro rouku O, M, H nexar Ha oot npavoit, u OM = M H.

9.5. (B.P.®penkun) Tano, 94To HU 1J18 KAKON CTOPOHBL TPEYTOJIBHUKA U3 NPOBEIEHHBIX K HEll BHICOTHI,
OUCCEeKTPUCHI U MEIUAHbI HEJIb3sl COCTABUTH TPEyroibHUK. JloKa3aTh, YTO ONWMH U3 YIJIOB TPEYTOJbHUKA,
6ospine dem 135°.



Pemenue. U3 ycnoBus caeayer, 9To Kaxkaash MeIUaHa, OOMBINE JUOO paBHA CyMMe OMCCEKTPUCHI U
BBICOTBI U3 TOH Ke BepiuHbl. Ecim Mexay Kakoii-To MeanaHoW W COOTBETCTBYIONMEH BBICOTON Yrom He
6ompine 60°, To MeauaHa He DOJIBIE YIABOSHHOW BBICOTHI, 8 CyMMa, OMCCEKTPUCH! U BHICOTHI — HE MEHBIIIE,
MpUYeM PABEHCTBO HE JOCTUTAETCH OmHOBpeMeHHO. IloaToMy m3 ycioBus ciemayer, 9TO MEXKIy KarKIOon
MEIUAHON M COOTBETCTBYIONIEH BhIcOTOM yroa 6ombine 60°. Tak Kak B TPEyronbHUKE HAXMEHDBIITHH YOI
He Gosbire 60°, TO KaKasi-TO BBICOTA, MPOXOIUT BHE TPEYTOIBHUKA, T.€. OH TYTOYTOJIBHBIIL.

IMycrs A — Beprmuna rymoro yria, B u C' — ocranbubie ape Bepruubbl, AM — mvemunana, AH —
BBICOTA, TpudeM TouKa M npunamiexkut orpe3ky BH. I1o nokazannomy ZAM H < 30°. Ou pasen cymme
yrioB ABM u BAM . Menuana u3 BEPIIMHBI TYIIOI'O YIJIa MEHbIIIE [IOJOBUHbI IPOTHBO/IEKAIIEH CTOPOHHI.
Orcrona /ABM < 15°.

Boicora u3 Bepuunbl B obpasyer yros Gosbine 60° ¢ cOOTBETCTBYIOLIEH MEIUaHOH, a TOrJa M CO
croporoii BC. Tlosromy /ACB < 30°. 3uauut, /BAC > 180° — 15° — 30° = 135°.

10.1. (JI.A.Emenbsanos) Jlan BbINYK/IbIA YeTHIPEXYTOALHUK 063 MapaiebHbIX cTOPOH. JIns Kaxmoit
TPOUKHU €ro BEPIIUH CTPOUTCS TOYKA, JOMOJHSIONIAA ITY TPOHKY 10 MapauieiorpaMMa, OIHA U3 JUAT0-
HaJel KOTOPOro COBUAIAET C AUMATOHAIBIO YEThIPEXYTOMbHUKA. J0Ka3aTh, YTO W3 YeThIPEX MOCTPOSHHBIX
TOYEK POBHO OJ/IHA JIEXKUT BHYTPHU MCXOIHOTO YETHIPEXYTOJIbHUKA.

IMepBoe pemenmne. Ilycts Bepmuna D’ mapammenorpamma ABCD’ neXAT BHYTPU YeTHIPEXYTOIb-
nuka ABCD. Torna /BCA < /CAD v /BAC < /ACD. CrenoBareibHO, TOYKY TEPECEUCHUST TTPOTH-
BOMOJIOXKHBIX cTopoH ABC D nexar na npogomkenuu orpeskos AB u BC' 3a touky B. OueBuano, 9ro
BEPIIKHA ¢ TAKUM CBONCTBOM B YeTHIPEXYrojibHUKE POBHO oxna (puc.10.1.1).

Puc.10.1.1

Bropoe pemenne. [Iyctb ABC D — ucxonnblii 9ersipexyronbauk, ABC D’ — napasnenorpamm, Je-
xamuit B Hem. Ilycrs nyuu C D’ u AD' nepecexator croponbt B roukax C1 u A1. Torna Sapc = Sapp =
SAB01 < SABD, AHAJIOTUYIHO SABC < SACD- Torna SABC < Sapp + SACD — SABC = SBCD; T.e. ABC
— TPEYTOJILHUK HaUMEHbIEeH TIoImaau, 0Opa3soBaHHbIN TpeMsT BepITUHAMHI YeThIpexyroabuuka. Haobo-
POT, eC/IM OH TaKOBO#T, TO Ha CTOpoHAX HafimyTcs Toukn Ay u C1 Takme, 910 Sapc = Sapc, = Sa,Bc, ¥
ro4ka nepecedenus AA; u CCy Gyner nckomoii (puc.10.1.2).

Puc.10.1.2

10.2. (A.B.ITanosasioB) TpeyroabHuK MOXKHO pa3pe3aTsb Ha TPU MOAOOHBIX APYT APYTY TPEYTrOIbHUKA.
JlokazaTh, 9TO ero MOYKHO pa3pe3arh Ha J000e UNCI0 MOJOOHBIX APYT APYTY TPEyTONHHUKOB.



Pemenne. Ilycts Tpeyronsunk ABC ¢ naubonbium yriaom C paspesaH Ha TPU TMOSOOHBIX OTPE3KAME
AX,BX,CX.Tak kak LAXB > /ACB, yrny AX B B Ipyrux TPeyrOTbHUKAX MOTYT PABHATHCS TOIBKO
yoibel AXC uw BXC. 3uaunr, /AXB = /AXC = /BXC = 120°. Ho rorna AX = BX = CX u
rpeyronbauk ABC — npaBUIbHBIH.

[TycTh Temeps TpeyronbHUK pa3pesann CHAdaIa IPAMOi, IPOXOAAIIEH Yepes BEPIInHY, Ha JBa, 8 3aTEM
OIIMH W3 STUX JBYX ellle Ha nBa. Tak Kak IBa MOCIEIHUX TPEYTONBHUKA MOJOOHDBI, OHU MPSMOYTONLHBIE,
T.e. IPU MEPBOM Pa3pe3e OT HCXOJHOTO TPEYTOJbHUKA, OTPE3ATU MPSIMOYTOALHBIH, a 3aTeM OCTaBIIUics
TPEYTONLHUK PA3ACTUIN Ha JiBa BhicoTol. [lepebpaB BCe BO3MOMKHBIE BAPHAHTHI, HETPYIHO YOEIUTHCS,
9TO UCXOMHBIN TPEYTOIbHUK OO0 paBHOOEIPEHHDIH, TU00 IPAMOYTONbHbIH. I B TOM, B B APYTOM CIydae
€ro MOXKHO pa3pe3aTh Ha JII000e YUCI0 MOJO0HBIX.

10.3. (A.A.Bacnasckuii) B okpyxxHocru ¢ uenrpom O nposeseHsl e napajuiesbhble Xopibl AB u
CD. Oxpyxuocru ¢ nuamerpamu AB u C'D nepecekaiorcs: B Touke P. Jlokazarh, 4TO CepeIMHa, OTPE3KA
OP pasuoynasiena ot mpsambix AB u CD.

Pemenne. [Iycts X, Y — cepemunnt AB u CD, Q — cepemuna OP. Torga XQ? = (20X2+2X P? —
OP?)/4 = (20X? 4+ 2XA? — OP?)/4 = (2R* — OP?)/4 = YQ?. Takum o6pasowm, () paBHOyIaTeHa OT
rouek X u Y, a, 3nauut, u or upambix AB u CD (puc.10.3).

Puc.10.3

10.4. (Buwm Ilaiinc, Hunepaanner) Ha nuockocru nambr asa orpeska A1 By u A B, npudem ifgf =

k < 1. Ha orpeske A; Ay B3aTa TOuka Az, a Ha IPOJOJIKEHHH 3TOrO OTPE3Ka 3a TOYKy Ao — Touka Ay,

AsAy _ AgAy _
Tak 9TO i = FiGE = k. Aumamoruuno, Ha orpeske BBy Gepercsa Touka B3, a HA MPOJOIKEHUH 3TOTO

oTpe3Ka 3a TO4YKy Bs — Toduka By, Tak 91O gigf = g;‘gf =

AyBy.

IlepBoe perenne. IIycrs O — ueHTp HE COXPAHAIOMETO OPUEHTAMIO TOA00uUA, mepesosiero A, B
Ag u B; B By. Tak kax Tpeyroabuuku OA; By u O Ag By onobust, /A10B; = /B3O Ay u GuccekTpucht
yrios A1OAy u B1OBsy cosnanator. Tak kak OAy/OA; = OB3/OB; = k, sra obuias GUCCEKTpUCA
nepecekaer orpesku A1 As m BB B Toukax A3 u B3, a nepueHiuKy/asdpHas eil npsiMas IepecekaeT
OPOJIOJIZKEHH ITUX OTPE3KOB B Toukax Ay u By (puc.10.4.1). CienoBarenbHo, HCKOMBIH yIoJl MPAMOIA.

k. Haiitu yromn mexxny npambivu A3Bs u



Puc.10.4.1

Yrobbr HaiiTu TouKy O, MOCTPOMM OKDPYKHOCTH ¢ auamerpamu AsAy m B3By u HalijeM TOYKU WX
nepecedenus. Tak Kak OKPYKHOCTH ¢ auamerpom AzA, — reoMerpudeckoe MECTO TOYEK, OTHOIIEHUE
paccrosgauii or KOoTopbix 10 As m A; pasHO k, TOYKHM mepecedeHusi OyIyT LEHTPaAMM ABYX HOmoOuii,
nepesogganux A1 B As u By B By, OaHo u3 31ux moao0uil coxpaHsger OpUEeHTAINI0, APYToe MEHSET.

- - T - -9 2592

Bropoe pemienne. [Iycrs A1 By =1, As By = ¥, no yenosuio v° = k%4°. Torma

1 — 1 ——
A3Bs = A3A1 + A1B1 + B1By = —— A Ay + i+ —— By Bo;
33 341 + A1Db1 + b1b3 1+k21+u+1—|—k12’ (*)
C ApPyTroOi CTOPOHHI,
A3B3 = AzAs + AyBy + Bo B3 = kAA—I—_'-i- kBB (xx)
3bg = AzA» 259 obs = g Ade VA e Bl
k 1 AR, — _k 1 =
YMHOXKHUE (%) Ha 137, (*%) HA 33 W CTOXKWB TNOTyYeHHbIC paBeHCTBa, nveeMm A3Bs = 770 + 3V
Ananornuno nonygaem AyBy = fk?f — %kﬁ. Torna
—_—— ki+v,v — ki) k%2 -2
4.8 AB)—( ) _ _0
( TP (1+k)(1—k) 1— k2 ’

T. €. BEKTOPBI OPTOrOHAJHHEL.

Tperbe pemenne. (C.Cadun) IMocrpoum mapannenorpamm A1 AsBe X u nposemem GuccekTpucy
A1Y rpeyronbauxa A1 X By. Tak kak 15{111// = ’?411’?(1 =k, BsY || BoeX u B3Y = kB> X = A1 As. Cnenosa-
tenbHO, A1 A3 B3Y — napammenorpamu, T.e. A3Bs || A1Y.




B2

B3

A3

A1 B

Puc.10.4.2

Anamormano, A4B, mapamnensro BHemHed 6mccexTpuce yraa X Ay By, m, 3maunT npaMere AszBs m
A, B4 nepuenauKyJIsapHbL.

10.5. (A.A.3acnasckuit) JIBe okpyxuocTy paguyca 1 mepecekaiorcsa B roukax X, Y, paccrosinue Mexk-
JIy KOTOpbIMHU Takxke pasuo 1. U3 rouku C' omuolt okpyskHOCTH mpoBeieHbl Kacareabubie CA, CB k
npyroit. IIpsmasi C'B BTOpUYHO HepecekaeT IIepByi0 OKpyzKHOCTL B Touke A’. Haiitu paccrosuue AA’.

Pemenne. IIycrb O — 1enTp OKpy:KHOCTH, Ha KoTopoii sexkur Touka C, O’ — uenrp apyroi
okpyxkuocru. Tax xkak OO’ = /3, upamaa A’B’ kacaercss sropoii okpyxzocru B touke C. Cuieno-
BarensbHo, LA'O'A = LAO'C' + 1/C'O'B = 2/ABC' + /C'AB = [CB'A' + 1/CA'B', LO'A'O =
LO'A'B'"+/B'AO=%—-/C'O'A'+% - /BCA=n—/BCA— %LC’A’B' =/CB'A" + %LCA’B/. Tak
kak O'A = OA’, AO'A’O — papnoGenpennas tpanenus, u AA’ = 00" = /3 (puc.10.5).

Puc.10.5

10.6. (A.A.3acnasckuit) Ilycre H — oprouenrp tpeyronbauka ABC, X — npousBosibHAsS TOYKA.
OxkpyxnuO0CTh ¢ muamerpoM X H Bropmano nepecekaer npamele AH, BH, CH B tourkax A, Bi, C1, a
npsavbie AX, BX, CX B oukax As, B, Cs. Jlokazars, uto npsmbie A1 Ao, By By, C1Cy nepecekaioTcs B
OJTHO# TOUYKe.



Pemtenme. PaccMorpum f1d OnpeneieHHOCTH Caydaif, KOT/Ia TOYKU PACTONOXKEHBI Ha OKPYIKHO-

cru B nopsifke A1 BoC1AsB1Cy. Tlyers XH = d. Torna A1 By = dsin /A1HBy = dsin /X BC, Tak
kak HA; nepnennukynspuao BC, a H By nepunenmukynspuo BX. Crhemosarenbho, % =
sin /XBCsin /XCAsin /XAB
sin /X ACsin /XCBsin /XBA

= 1, 4TO PABHOCUJILHO yTBEpXKAeHUIO 3agauu (puc.10.6).

Pwuc.10.6

IMpumeuanne. Herpyaro Bumerh, uro Tpeyronbuank A; B;Cy mogoben tpeyronsuuky ABC, a Touka,
nepecevenus MPSMbIX COOTBETCTBYET TOYKE, M30TOHAIBHO COMPSIKEHHON X .

11.1. (A.A3acnasckuit) Ay, By, C1 — cepequnbl ¢TOPOH mpaBuibHOro Tpeyrombiuka ABC. Tpu
napajuieIbHble IpsAMble, npoxogdinne yepe3 A, By, Ci, mepecekaioT, COOTBETCTBEHHO, npsambie B1Ch,
C1 A1, A1 By B Toukax As, Bs, Cs. Iokasarsb, 4yro upambie AAs, BBy, C'Cs nepecekarTcsa B OJHOI TOUKE,
JIe2KAIIEA Ha OMHUCAHHOR OKOJIO TpeyroabHuKa ABC OKpyzKHOCTH.

Pemenne. Ilycte Z — Touka mnepeceuenuss AA; u BBy, Tak kak Touku B u Bj cuMMeTpUYHBI
orHocHuTeNbHO npsaMoii A1Cy, /ABZ = /C1BBs = /ByB,C:. Ananoruuno / BAZ = /A3 A1Cy. Tak kax
npsambie AAs u BBy napasiensusl, /As A1Cy = /B1BsC, cnenosarensuo, /AZB = /ACB u Ttouku A,
B, C, Z nexar Ha OILHOIZI; OKDPY2KHOCTH, OTKY/a U CIelyer yrBep:Kiaenue 3agaqdu (puc.11.1).

Puc.11.1

11.2 (A.I'"Makwumes) Jau soimnykasiii uerbipexyronbuuk ABCD. Ipavbie BC' u AD unepecekaiorcs B
rouke O, npudem B nexnr Ha orpeske OC, u A — na orpeske OD. I — neHTp BIMCAHHON B TPEYrOIbHUK
OAB okpyxkuOCcTH, J — INEHTP BHEBNUCAHHON B TpeyroabHuK OC' D OKpYKHOCTH, KACAIOIMIEHCS CTOPOHBI
CD u mpoio/KeHnst IBYX JIPYTrUX CTOPOH. llepneHauKy/sapbl, ONYINEHHbIE W3 CepeJuHbl oTpe3ka IJ
Ha npaMbie BC u AD, nepecekaioT COOTBETCTBYIONIME CTOPOHBI YETHIPEXYTOIBHUKA (HE MTPOIOIXKEHM )
B roukax X u Y. Hokasarh, uro orpe3ok XY gesnr nepumerp uerbipexyroibuuka ABCD nomnonam,
IpUYeM U3 BCEX OTPE3KOB C 3THM CBOHCTBOM U ¢ KoHIaMu Ha BC' n AD XY ummeeT HAMMEHBIIYIO IJIAHY.



Pemenune. Vcnonn3yst ToT hakT, 4TO OTPE3KH KACATEILHBIX, TTPOBEJIEHHDBIE W3 OIHONW TOUYKHU, DABHBI,
HECJIOXKHO MOKa3aTh, 9T0 oTpe3ok X'Y’ ¢ konmamu Ha croponax AD m BC fenur mepuMmerp HOIOIAM
TOrJa ¥ TOIBKO Torma, korga OX’' +0Y' = [, rne | — mocTogHHAS BeIMYUHA, PABHAA YIBOCHHOMY OTPE3KY
COOTBETCTBYIOIIEH KACATETBHON MITIOC TIOIYIEPUMETD YeThIPEXyTroIbHUKA.

I[Iyers M — cepemuna IJ. Takske mpocro mpoepsiercs, uro OX + OY = [. Torga TpeyroibHUKH
MXX' m MYY' pasnbl, a cienosarensno, tpeyroabankn M XY n M X'Y' momoGHBI IO ByM yToraM.
Buauut, XY’ MunuMaibio, Korma MuanManbao M X' r.e. korma X' cosnagaer ¢ X (puc.11.2).

Puc.11.2

11.3. (A.A.3acanasckuii) Buyrpu Bnucannoro werbipexyronbauka ABCD cymecrsyer Touka K, pac-
CTOAHUA OT KOTOpoii 10 cropor ABC D nponopupoHanabHBEL 3TUM cTOpoHaM. JJokasarh, uro K — Touka
nepeceuenns quaronaneii ABCD.

ITepBoe permenne. [lycts U — ToUKa nepeceveHmst KACATETbHBIX K OKpyRHoCTH ABC D B TOuKax A u
C,X,Y — upoexkuyu U na AB u BC. Torna UX/UY = sin LZUAX/sin LUCY = sin ZBCA/sin /BAC =
AB/BC, r.e. K nexut ua npsamoii UB. Aranornano, K nexut #a npsamoit UD, u, eciu 3TH TPAMBIE HE
copragaior, ro K = U. Touno Tax xe, TOKA3BIBAETCA, 9TO, eCln He copnagaior npambre AV u CV, roe
V — rouka mepecedeHms KacaTeabHBIX B Toukax B u D, to K = V| uro HeBo3MmoxkHO. Bynem cumrtarh,
970 Ha OJHOH mpsimoii nexar touku B, D, U. Torna AB/AD = AU/UD = CU/UD = BC/CD u to4ku
A, C, V takxe nexar Ha onnoil npsamoit. Ciaegosarensno, K — Touka nepecedenuss AC u BD.

Bropoe perrenne. MHOXKECTBO TOYEK, PACCTOAHUA OT KOTOPBIX A0 npsaMbix AB u C'D nponopiuo-
HAJIBHBI COOTBETCTBYIOIIMM CTOPOHAM, — 3TO MPsSMast, IPOXOAAIas yepe3 Touky nepecedenns AB u C'D.
Tax kak ABCD suucanmbiii, Tpeyronpauku LAB u LCD, roe L — To4uka mepecedeHus OuaroHAaJe,
MoIO0HBI, T.¢. L JIesKUT Ha yKazauHo# npsimoit. Auajoruuno, L jexkuT Ha BTOPOH Takoil ke MpsaMoil u,
3HaYUT, coBmagaet ¢ K.

11.4. (U.®.IMlapbirun) B rpeyronbuuke ABC /A = a, BC = a. Buucannasg OKpy»KHOCTb KaCaeTcst
npambix AB u AC B roukax M u P. Haiitu ajuHy Xopabl, BbiceKaeMOi Ha npamoii M P oKpyKHOCTBIO
¢ nuamerpom BC.

ITepBoe perrtenune. Paccrosame oT MeHTPA OKPYKHOCTH 0 XOP/IbI PABHO TOIYCyMMe DACCTOSHUN OT
touexk B u C 1o npamoit M P, r.e. +(BMsin LAMP + CPsin /APM) = $(BM + CP)cos $ = % cos &
(puc.11.4.1).

Puc.11.4.1

o

CoorsercTBeHHo, JMMHa XOPAB! paBHa @ sin §



Bropoe pentenme. [lycth I — 11eHTp BOUCAHHON OKPYXKHOCTH TPEYTOMbHUKA, X, Y — TOUKH Tepe-
ceuenust npambix BI, CI ¢ npsimoit M P. Torna /MXB = /AMP — /MBX = A—QB. CrenoBaresbHO,
rpeyronbanku BX M u BCT nonobubl, T.€.

Dro 3uauut, yro yroa BXC npsamvoii (puc.11.4.2).

Puc.11.4.2

Amnamornyno, yron BY C npsamoit. CienoBarenbHO, HCKOMAs XOP/Ia,
e’
XY =BCsin/XCY = asing.

11.5. (B.IO.IIporacos) Ha muockoctu nan yrosa u rouka K BHyrpu sero. Jlokasarh, 4To Haiimer-
ca rourka M, obnamaronias CIeayonyM CBOWCTBOM: €CJIM TPOU3BOJIbHAS IIPsIMasi, MPOXOJSAIIA depes
MepecekaeT CTOPOHLI yriia B Toukax A u B, o MK saensercs 6uccekTpucoit yrma AM B.

ITepBoe pernteane. Ha npou3sonbHOoil mpsamMoit, mpoxoasineit uepe3 K v nepecexarorneii CTOpOHbL yIiia,
B Toukax A m B, Bosemem touky K', takyio uro AK'/BK’' = AK/BK. Tak kak Bce Touku K’ mexar
HA OPAMOH [, IPOXOIAINeH Yepe3 BEepIIMHY yIJa, BCe OKPYKHOCTH ¢ muamerpom K K’ mpoxomar depes
npoeknuio M touku K Ha l. Tlpu stom Beerma pbmonneHo pasencrBo AM/BM = AK/BK, T.e. To4ka
M — nckomast (puc.11.5.1).



Puc.11.5.1

Bropoe pemnenune. (P.Iepsros) I[Iycts O — Bepuna yraa. ITocrpoum napasuienorpamv K XOY,
JIBE€ CTOPOHBI KOTOPOTO JIEZKAT HA CTOpOHAX yria. Ilycts M — Touka, cumMerprudHas K OTHOCHTEIHHO
XY. Jlokaxkem, uTo Touka M — mnckomasi.

IMycrs mpsimasg, npoxoisimas depe3 K, nepecekaer npsmbie OX u OY B Toukax A u B. Bameruwm,
aro MX = KX, MY = KY, AMXY = AKXY = AOY X, nosromy MOY X — pasHobGOKas Tpa-
nerusg u ZMXO = /MYO. 3uaunr, /MXA = 180° — /MXO = 180° — /MYO = /BY M. [Hanee,
rpeyronbanky AX K u KY B 10100HbI, TaK KaK HX CTOPOHBI COOTBETCTBEHHO IIAPAJLIE/IbHBI, IO3TOMY

KX/XA= BY/YK. Orciona nomyvyaem

MX KX BY BY

XA XA YK YM
Orciona u u3 pasercrsa yriaos M X A u BY M nonyaaem, aro tpeyroabauku M X A u BY M nonobmbr
(puc.11.5.2).

Puc.11.5.2

Tenepb, HOJILSyHCb ,ZLByMH rZLOKaBa,HHbIMI/I HOILO6I/I$IMI/I7 HOquaeM
MA MX KX AK
BM  BY BY KB’

4TO M O3Ha4aer, yro M K — 6uccekrpuca rpeyroiabauka AM B.
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11.6. (U.U.Borganos) Cdepa, suucannaa B terpasap ABCD, kacaercs ero rpadeil B Toukax A’
B’', C’, D'. Orpesku AA’ u BB’ nepecekaroTcd, U TOYKA UX NEPECEUeHnd JIEKUT Ha BIHCAHHON cdepe.
Joxkazars, uro orpesku CC’ u DD’ Toxke nepecekaroTcsa Ha BIMCAHHON cdepe.

Pemenne. Tak kax orpesku AA’ u BB’ nepecekarorcs, npsimbie AB u A’ B’ Toxxe nepecekaroTcs WiIu
napasuiesibabl. O603HAYMM MX TOYKY lepeceveHus (BO3MOXKHO, GeCKOHeYHO yiasennywo) udepes P. Tak
Kak P jieskur BHE AByrpaHHOro yria npu pedpe C D, mmockocts C'DP He mepecekaeT BIUCAHHYIO ¢depy.
IMosToMy CcymecTByeT MPOEKTUBHOE MPeodpa3oBanue, CoXpansioiiee chepy U MepeBoIdIee 3Ty ILIOCKOCTh
B OECKOHEYHO YIAJCHHYI0. B pesyibTare 3Toro npeobpasopanns orpe3ok A’ B’ craner muamerpom cdepsl,
a AB 6yner emy napaiienet. Tak kak Todka nepecedenus AA’ u BB’ nexxut na cdepe, paccrosinue oT ee
nentpa no0 AB pasrO ymsoenHOoMy pamuycy (Ha puc.11.6.1 mokazama mpoekuus Ha miockocrs ABA’B’).

B A

Puc.11.6.1

Buauwnt, yroa mexay miockoctsvu ABC u ABD pasen 60°, mgyra GOJBINIOTO KPyra, COEIHHSIONAIA
C’' u D' pasna 120° u npambie, mpoxoaamme depes C', D’ u mapannensusie ABC, ABD, nepecekaiorcs
Ha cdepe (Ha puc.11.6.2 nokazana npoekiys HA MJIIOCKOCTD, NEPNEHUKYIApHyIo AB).

Puc.11.6.2
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