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FEOMETPUA — ITO EBKJINAY U I1IO KUCEJIEBY

B nexabpe 2002r. HayuyHasa M negarormyeckas obIIECTBEHHOCTH Poc-
cun orMeTHya 150-netne co gHs poxpennss Anppes Ilerposmua Kuce-
seBa (1852-1940). B uentpe Opia 6b1 ycTaHOBIEH GI0CT BBLIAIOIIEIOCS
nejarora-MaTemaruka (oH ponuwics B ropoae Muencke Opnosckoii ry-
Geprnu); B OpNOBCKOM yHMBEpCHTETe OTKpBLICA My3eil 0TedeCTBEHHOI'O
HIKOJIBHOIO Y4eOHMKA M NMPOIUIA MEMOPUANBbHAA HaydHO-TeJAroruieckas
xondepennus. Koudeperuns, nocsamenaas 106UIed NPOCBETATENS, CO-
croanach 1 B Boponexxckom yuusepcurere (B Boponexe A.II. Kucenes
JOJTHE rombl paboran).

Cpenu nesareneit orewectsentoro obpasopanns A. I1. Kncenes 3anuma-
€T COBEPLIEHHO 0C0DOE, MOXKHO CKa3aTh, YHUKAJIbHOE MecTo. OH aBUIICA
aBTOPOM HCKJIIOYHTENBHO YIAIHbIX yYeOHUKOB CPa3y MO TPEM KOMIIOHEH-
TaM MIKONbHO# MaTeMaTHKH — mo apudMeTHKe, ajurebpe U reoMeTpHH
(Hm 10, HE MOCJIE HErO HUKTO He CO37aBajl TAKOW MAJUTDHI yieOGHUKOB!).
Bce ati ero y4eOHUKM NPOXKHIA JOJCYIO0 >KM3Hb C OCPOMHON TOMB30#
JJis MHOTHMX IOKOJIEHHH 10HOmecTBa. HO peKopIaCMeHOM-IoroKuTenem
OKa3aJICst y4eOHHUK 1O TEOMETPHH.

Vcropnm poccuicKUX MIKOMBHBIX yYEOHHKOB 110 MATEMATHKE B TEKY-
IEM IOJIy MCNIOJIHAETCA TPH BEKa, €CJIM CYUTATh C NoApusineiica B 1703 .
«Apudmetuku» JI. ®. Maruuuxoro. IlepBrlii y9ebHUK ClENUalbHO II0
reomerpun — «l'enepanbnas reomerpusi»> H.I'. Kypranosa — ysuzen cser
B 1765 r. B nocinenyomue BpemMeHa CO3JABAINCH BCE HOBBIE U HOBbIE y4es-
HHKH T10 reOMeTpur (KaK He YIIOMAHYTh 37ech U « PyKOBOICTBO Haua bHOM
reoMeTpPHH» Hamero Bblyaonerocsd maremaruka M. B. Ocrporpanckero),
nOpu4eM OZHH M3 HHX OBICTPO HCYe3aJB W3 IUKOJbI, a Apyrue (CKaxkeM,
yuebnuk A.10. [Japeinosa) npocylieCTBOBAJIM HEIbE OeCATUIIETHA.

A_TI Kucenes Brepsbie BHILYCTHI «DJIEMEHTAPHYIO PreoMerpuro» (4. I,
«IInannumerpusi»; 4. I, «Crepeomerpusis) B 1892 . Vike B nauane XX se-
Ka 3TOT yueOHHK 3aBOEBAJT IIHPOKYIO NOMYSIPHOCTD U IPOQECCHOHATLHOE
npu3Hanne yvuteneit Poccun. OH peryisipHO MepeusJaBalcsa H Hadan
IOCTENEeHHO BBITECHATh KOHKYPHUPYHIOUIHe YUeOHHKHM reOMEeTPHM IPYyTHX
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aBTOpOB (Hampumep, B 1916 T. BLULIO €ro 25-¢ U3JAHHE NOJ, HA3BAHHWEM
«DnemeHTapHas reomerpnsa. Ina cpeaHnx yyebnbix 3asenenuit. C npn-
JIO>KeHHeM OOJIBIHOTO KOJNMYECTBA YNpaKHeHuil M craTthu: [nasHeitiume
MeTOABI PEeIeHHs PeOMEeTPHYECKHX 33a49 Ha TMocTpoeHue» ). Takoit yenex
6b11 npenonpenenen tem, 9to A.Il. Kucenes 06iaman RCKIIOIUTENTBHBIM
NeJATOrMYeCKHM JapoM, Tiyboko U cBOOOAHO BlajieN npeMeToM, BHUMA-
TeJILHO W3y4all HOBUHKH METOJUKH IPEOJABaHNUs, IIOCTOSIHHO UHTEPEeCO-
BaJICA HOBOCTSIMH HAyKH, UMeJI DOraTeiiinii MHOTONETHHIA NPaKTHYeCKUl
OILIT PABOTHI ¢ YYALMIMMUCSA, OT M3JAHKA K U3JaHHIO HEYCTAHHO COBEPIIEH-
CTBOBAJ CBOIO KHHUI'Y, YYUTHIBAA 3aMEYAHUA MPAKTUKYIOIUX YYHTENIEH.

Iocne 1917r. nawa cpensss mxona (KaK ¥ BCA OTE€UECTBEHHAA CH-
cTeMa 00Opa30BaHUsA) MpeTeples]a MHOTOYHCIEHHbIE pedhOopMbl U IKCIIe-
puMeHTbl, HO yuebuuku A.Il. Kucenepa npoos»Kaam >KUTb M HCIOJb-
soBarecia. B 1938r. «[eomerpus» A.Il. Kucenesa nocne nepepaborku,
BBINIOJIHEHHOH M3BECTHHIM MaTeMaTHKoM n meparorom H.A.Inaronesnim,
HONYYuJ1a OPULHAIBHOE YTBEPXKACHHE KAK CTAOMILHBI U € IUHCTBEHHbIH
y4eOHHK 110 reoMeTpuH (B IByX 4aCTX — COOTBETCTBEHHO Ais 6-8 u 9-10
KJIACCOB) COBETCKOM CpeHell NIKOMbI (AONONHABMMiicsa B yue6HOi paboTe
«C6opuHKOM 331a4 110 reomerpuny H. A. Puibkuna).

IdroT yuebHHK MpOoCymecTBOBaN 6€3 BCAKMX M3MEHEHHH B KayecTBe
obmenpuraToro o 1956 ., Korja IMKoJAbHas NPOrpaMMa 110 MATEMATH-
Ke mnpereprnena u3Menenusi. [losiBunuch, apyrue y4eOHHKH, HO OHM HE
OTANYAIHCh HH 0COOON HOBHU3HOI, HH Gosblied yAAYHOCTHIO W3JI0KEHUS
4 B ILUKOJIe HE NPHKUIMACH. MHOrHE YYUTeNs IPeAIOYUTaln, KAK U PaHb-
me, yunts 1o «Ilnaunmerpums A.II. Kucenesa, a ero «Crepeomerpusi»
npozepskanack a0 1974 r. JIoBONbHO TPYAHO TOYHO CKA3aTh, CKONbKO BCETO
w3nanuil Beraepxkaa yuebuuk A.IL. Kucenesa (rem Gosee, yro ase ero
4aCTH He BCerJa BHIXOAUNM B KOMILJIEKTE), HO, BUAMMO, HX HACYUTLIBAETCA
MHOI'O JECSTKOB.

Brnpouem, u mo3»ke, nocne ped>opM IMKOJIHHOTO MATEMATHYECKOTO 06-
pa3opanust B 70-X rogax OpoluInoro Beka, o «[eomerpuus» A.Il. Kucenesa
BCIIOMMHAJIA ¢ HOCTAJIbIHel, HabMI0Aas, KAK PACTET HENPHUS3Hb KOIbHH-
KOB K '€OMETPHH, ¥ KOHCTATHPYS, YTO €€ U3yJYeHHE 110 OYePeIHbIM, HO MOo-
Ipe>XHEeMY HeyJavHbIM y4eOHHKAM BefeT JIUIIb K KATacTpo(UIeCcKOMY Ma-
JIeHH10 reoMeTpuieckoro obpasosanusi. [IpeanpunuManacsh gae MOMbITKA,
(CII6.: Cuenuanpnasa jureparypa, 1999) noxcrpourts <«Ilnanumerpuios
A.I1. KucesneBa «Ioj HOBYH MPOTPaMMy» C MOMONILI) CIEUHAJIbHBIX
JOTOJTHEHU, HO 3Ta NONLITKA ObLIA W3HAYAJIHGHO OOpedeHa Ha NpOBAJ.
Kpowme toro, xuura A.II. KucesneBa ee BBINYCKaJIACh KaK Iocobue Iis
yuuTesieli — B TOM BHJE, Kakoif OHa HMeja A0 nepepaborku 1938r.
(M.: IIpocsemenne, 1980, 1998), u B BHIE, UOEHTUYHOM CTAGHILHOMY
yuebHuKy, BMecTe ¢ 3anavnukoM H. A. Pribkuna (M.: dpoda, 1995).

XoTs1 cOBpeMeHHas1 IPOrpamMma cpenHedt WKLl IO TeOMEeTPUN <MOAep-
HU3UPOBAHA» KOOPJIUHATAME, BEKTOPAMH, IPe0Opa30BAHUAMH, YPABHEHMU-
AMU IPOCTEHIUINX JIMHYUH U JIP., €6 OCHOBY COCTABJISIET KJIACCHYECKAS dJle-
MeHTapHasa reomerpusi. Konedno, 4Tobbl riybxke MO3HAKOMUTHLCA ¢ HEid,
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MOXHO H3y4aTh pycckuii nepeson «Hauan» EBknuga umm mwmTyJupoBaTth
KaKo#-HuOY b conuaubii By3oBCcKuit yueOnuk. Ho kuura A.Il. Kucenesa
H cerogHsi ocraercs Haubojee yHOGHBIM, YeTKO H JOCTYNHO HAIHCAH-
HbIM 00Da3LOM H3JIOKEHHS €BKIMIOBON TE€OMETPHHM, MPHCIOCOOIEHHBIM
K Hy>XJaM IIKOJbl. VIMEHHO I03TOMY OHA BKJIOHEH3 B HOBYIO CEPHIO
«Bubnnoreka (HU3MKO-MATEMATHYECKOR JIMTEPATYDBI JJISl IIKOJLHHKOB
U y4uTesnefi» M, HECOMHEHHO, Oyner mosie3Ha M TBOPUYECKOMY YUHTEJIIO
(npexk e BCero — HAYMHAIOMIEMY), B JlaXKe HHTEPEeCYIOMEeMYCs yYeHHKY.

Heno, onHako, He TOJNBKO B JKEJAHHM HPOCTO CIAENATH AOCTYIHBIM
UIHPOKOMY KpYT'y YnTaTesneil «KAHOHHYECKHi» yueOHHK, BEePOil H MpaBaoii
CIIY>XKUBIIKMHA COBETCKO# mKoae asa gecatunaerus. Kuura A.Tl. Kucenesa
IPeXOCTaBSET elle U OOraTyio muuly JJis METOAMYECKUMX Pa3MbIILICHMIA
H TIOMCKOB. YYHTeJI0 MaTeMaTHKH ObuIo Obl OYeHbL IIOJIE3HO IIPOAHa-
JIU3UPOBATh — C TOYKM 3PEHHS] HBIHEIUHMX HAIIMX TPEACTABJEHHH 00
y4eOHHKe JJist KONbI — TAKHE BONPOCHI, KAK OABOD MaTEpHAJIA U MaHepa,
€ro NpernoJHECeHUsI, COOTHOIIEHHE MEXAY HAy4HOCTBIO H IOCTYIHOCTBIO
H3JIOXKEHHs, COYETAHHUEe TEOPUH M 33734, UEeJeCOOOPA3HOCTh PA3JAENbHOrO
H3y4eHHs IJIAHUMETPHU ¥ CTEPEOMETPHH, HCIONb30BaHue (HakTOB U3 HC-
TOPUM MATEMATHKH, YYeT BO3DACTHOM IICUXOJIOTHH, S3bIK M CTHJIh KHUIH,
ee opopmitenue u T. 1. V60 nanpheiiluee coBepIIeHCTBOBAHUE TEOMETPHYE-
CKOro 06pa30oBaHMus B HIKOJE K OOBEKTHBHAS OLEHKA HbIHE AEHCTBYIOIIHX
Y4eOHHKOB HEMBICIIUMBI 6€3 TUIATENLHOrO JIWYHOIO O3HAKOMJIEHHS ¢ OIIbI-
TOM HPOILIOTrO.

B nocnensee BpeMs sBHO IPOCHEKHBAETCS YCHIIEHHE HHTEpPECA K U3Y-
YEeHHI0 HCTOPHH MaTeMaTH4ecKoro obpasosanus B Poccuu. Hdocraroduno
YIOMAHYTb 3[€Ch JBa (DyHIAMEHTAJIbHBIX TPYAa IO 3TOi mpobieMaTu-
ke — HO. M. Konsaruaa «Pycckas MKo/Ia 1 MaTEMaTUIeCKoe 06pa3oBaHue.
Hama ropmocts w Hama Goub» (M.: Ilpocsemenue, 2001) u T.C. Ilo-
naxosoit «Mcropus maremarnyeckoro obpazosanust 8 Poccnu» (M3n-so
ML, 2002). Ho senb3s ne 0GPATHTH BHUMAHHE HA OJHO OBCTOATENBCTBO:
B GONBIIMHCTBE IPOBOAMMBIX MHOTMMH aBTOPDaMM HCCIEJOBAHMI yaape-
HUe JIeJIaeTCsA HA CJIOBO «HCTOPHS», B LEHTPE BHUMAHHS OKA3bIBAIOTCS
IHCTO (PAKTONOrMYECKHE NETAH JIETOMUCaHust. Mexay TeM, BaXHO oCy-
HIECTBIATH CHCTEMATHYECKYIO H LENeHANPAaBIeHHYI0 paboTy mo Toil ke
TEMaTHKE C yJapEHUEM Ha CJIOBO «MATEMATHYECKOTO%, ITOOBI IOHATHL BHY-
TPEHHIOI0 JIOTHKY U ONpeensomue GakTopbl IBONIOUHUA COALPKAHNA TIpe-
[OJaBaHusA, BIOOPa JOKA3aTeNbCTB U IPUMEPOB, TpeBOBaHMI K CTPOrOCTH
0D0CHOBAHNS, CTHJIS M3JIOXKEHHMs!, OOIIUX B3MJIAI0B Ha, y4eOHHK U T. 1.

Hecsitkn m3panuit yuebuuka A.Il. Kucenesa, comyrcTsosaBIine HM
METOAMYECKNE MATEPHUAIbI, HHblE YIEOHHKH M MOCOOHA OTKPHIBAIOT M-
POKHE BO3MOXXHOCTH [JIsi HAYYHOrO M3YYeHHs MCTOPHYECKOH IMHAMUKHA
Pa3BHTHA METOAHYECKHX BO33PEHHI Ha KOHKPETHBIE BONPOCH! IIPENoaaBa-
HHA [€OMETPHHM U CO3JaHus y4ueOHuKa. Bor JiMmb oqyuH npumep: B pa3HbIx
u3gannax «leomerpuus A.Il. Kucenesa Mbl BCTpedaeM H <ajirebpanue-
CKOE», U «IFEOMETPUYECKOE» OOOCHOBAHHS HECOM3MEPUMOCTH JHUATOHAJIHN
KBaJIPaTa C ero cropoHoit. OTMETHM M TAKOH YAUBUTENbHBIM (DAKT: U3 H3-
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JIAHHS B U3JIaHKME B KHHUIE MOBTOPSIOCH HEYJA4HOE ONPEAENICHHE TPA3MBL,
HE aJeKBATHOE (hAKTHYECKH U3YIAEMOMY F€OMETPUIECKOMY Tey (IOx 3T0
olpeJieNicHye TOANaIaeT B POMOUIECKHUI JOMEKAIAD).

2Ku3Hp uaer Bnepen, M3MEHSIOTCST OOINECTBEHHBIE B3IJIANBI, B TOM
YHCIe HA UEIH, COAEpXKAHHEe W METOAHKY IPENoJaBaHhsd MATEeMaTHKH
HOBBIM IOApPACTAXINM nokoneHuaM. Koneuno, B 6ykBansaoM Buse «Ieo-
merpusi> A.Il. Kucenepa ceiiuac y>e He MOXeT pacCMATPpHUBATHCA KAk
y4eOHHK IJ1s1 COBPEMEHHOM poccHicKoi mKounbl. Ho ata kuura, 6marogaps
CBOEMY MCKJIIOYMTEJIbHOMY NEIATOTHYECKOMY MOTEHUHUANy, HE HOTEpsia,
CBO€H 3HAYMMOCTH U €lIe MOCIYKUT OTEYECTBEHHOMY 06Pa30BAHUIO.

H. Posos
npodeccop, nexaH (akyabTeTa
nejarorugeckoro obpazosanusg MI'Y



INPEJANCJIOBUE

Yuebunk snementapHoit reomerpun A. I1. Kucenesa 6bu1 gonroe spems
CaMbIM PaCIPOCTPAHEHHBIM y4eOHHKOM reoMerpuu. Ero rmasHbie gocTo-
MHCTBA, — IPOCTOTA U OTYETIIMBOCTb A3bIKA M JOCTYNHOCTDH JJIsi IOHMMAa~
HUS YYAIIAMHCHA CPEIHUX HIKOJL. )

B nopsiaxe nepepaboTKy y4eGHUKA M NPHCTIOCODIIEHUSA €I'0 K CYILEeCTBY-
IOIIUM [IPOrPaMMaM CPEAHHMX MWIKOJI BHECEHBI MHOIOYHCIEHHBIE H3MEHEHU
H JONONHEHUA C UENbI0 YTOUHKMTH, 4 MHOCAA U OOJiee HMIUPOKO OCBETUTh
OTeNbHbIE BONPOCHL. B BONpPOCax ke MPHHUMNHUAILHOTO XAPAKTEPa MHOIO
CAENaHbl B TEKCTE aBTOPa U3MEHEHHA N0 CylecTBy. B u3gasaemoit nepsoi
vyacTy kHuru (IInanumerpus) Haubonee Ba>KHBIMI H3MEHEHHAMH HABJISAIOT-
€A CNeAyIOHe: IPH H3JIOXKEHNHN BONPOCa 00 H3MEPEHHH OTPE3KOB BBEICHbI
6ecxoHeYHble JecATHYHbIE ApObH; TeOpHs MoA06HA IOCTABIEHA B CBA3b
¢ obrueii 3axaueil noxoOHOroO Mpeobpa3oBanusd; qaHo 6oiee CTPOroe H3JI0-
KeHHE BOIpOca 00 M3MepPeHWH NJIMHBI OKPYKHOCTH; YTOYHEHO U BMECTE
C TeM HECKOJBKO YIPOILIEHO H3JIOXKEHHE TEOPHH HU3MEPEHHA NNOMANCH;
YKa3aHO 3HaYeHHE OTIENBHBIX TEOPEM B OOIEM KypCe TeOMEeTPHUM; AaHbI
JOMONHUTE/IbHBIE YKA3aHHUH K PEIIEHUI0 HEKOTOPBIX Haubolee TpyIHBIX
3aJa4; METOAbI PELIeHHs 3334 HA MOCTPOEHHE, JaHHbIE ABTOPOM B BUJIE
NPHUJIOXKEHNs! B KOHLE BCEii KHHIM, DPa3MenleHbl C HaJJIEXAlUMHK pe-
JAAKIUOHHBIMU M3MEHEHNAMM B COOTBETCTBYIOUIMX MECTaX KHHIM (4TOOLI
ydaumuiica MOr NO3HAKOMHMTbCS C HHMH M HCNOJbL30BATH MX B INpolecce
H3y4eHHs IpPeAMeTa); COKPAIIEHA YACTh 337a4 HAa BbIYHCIECHHE, MMEHHO:
BBINYIIEHLI 33Ja9H, HMEOUHE MAJIYI0 TEOPETHYECKYI0 M IPAKTHIECKYIO
IIEHHOCTb; BOBCE OIyIEHA IVIaBA <00 OTHOIIEHHAX M IPOIOPLHAX»>, CO-
JAeprKaHue KOTOPO#l C COBPEMEHHOM TOYKH 3PEHUS SIBJISIETCS COBEPIICHHO
YCTAPEJIbIM.

Kpowme T0ro, MHOK HAMCAHBI CIEAYIONIHE JOTIOJHEHUS K TepBOH YacTH
KHUrH: 1) o cummerpun duryp (oceBoit u uenTpanbHOlt, §§ 37 u 84-86);
2) o mogoGHOM Npeobpa3oBaHuu (UTYD, MEPCHEKTHBHOM DPACIOJIOKEHNH
MHOIOYTOJIEHHKOB M moao0uu okpys>xuocteit (§§ 173-178); o npepene yu-
CJIOBO# TOCJIE0BATEIILHOCTH H NepeEMeHHON BesmdnHb (§§ 227-231).

Bo Bcelt nepepaborke y4eOHHKa s cTapajcd Jarh Dojlee TOYHOE H3-
JIOKEHHe IpejMera U OoJiee MIHPOKOE OCBEIEHHE OTJEJbHBIX BOMPOCOB,
a TaKXXe BBLIBHHYTb HA IEpBBIA IIAH OCHOBHbLIE MEOMETPHYECKHE HIEH
O JBHXXEHHM, O CHMMETPHH, O NoA0OHH, KAK FeOMETPHYECKOM Npeodpa-
30BAHMHU, B TOH Mepe, B KAKOH 3TO JONYCKAKT PaMKH I'OTOBOTO TEKCTa,
U caMblil pasmep Kuuru. KpoMe TOro, npu nepepaboTKe TEKCTa  CTAPAJICS
H30€KATh CO3JAHUA B KHUIE DA3HBIX CTHJIEH, 9TO MOIJIO ObI 33TPYJHUTE
YTeHHE KHUIH YIalIMUCS. '

H.I'narones.
r. Bepes, 20/11 1938 r.



BBEJEHUE

1. Teomerpuueckue ¢uryper. YacTh NPOCTPAHCTBA, OFPAHHYICH-
Hasl CO BCEX CTOPOH, Ha3bIBAETCA TEOMETPHUYECKHM TEJIOM.

T'eoMeTpuueckoe TeO OTAEJAETCHA OT OKPYKAWHIEIO NPOCTPAHCTBA
MOBEPXHOCTBIO.

HacTb NOBEPXHOCTH OTAENACTCA OT CMEXKHOW YACTH JIHMHHUEH.

YacTh MMHUH OTAENAETCH OT CMEXKHOM YaCTH TOYKOM. )

Tl'eomeTpuieckoe Teno, MOBEPXHOCTD, JHHUS H TOYKA HE CyLIECTBYIOT
paszesnbio. OHAKO NP MOMOLY OTBJEYEHMs Mbl MOXKEM PACcCMATPHBATD
IIOBEPXHOCTb HE3ABHCHMO OT I'€OMETPHUYECKOrO TeNa, JMHHI0 — HE3aBH-
CAMO OT IOBEPXHOCTH H TOYKY — HE3aBHCHMO OT JuHUH. IIpu 3TOM
MOBEPXHOCTh Mbl JOJKHBL MPEACTaBATH cebe HEe MMEIOIeH TOMIUHEI,
JIMHHIO — He MMeloleil HY TOIMHbI, HI IIAPHHbI ¥ TOUYKY — He HMeIoLIeil
HY JUTUHBI, HH [UUPHHEBI, HH TOJIIHHBI.

CoBOKYIHOCTD KAKMX Gbl TO HA OLLIO TOYEK, TUHMI, IOBEPXHOCTEH WK
TeJl, PaCIOJIOKEHHBLIX U3BECTHBIM OOpa30M B IPOCTPAHCTBE, HA3BIBAETCS
BOODILIE reoMeTpHYecKol durypoii. [eomerpuyeckue Gpurypnol MOryT me-
PeMeIaThCs B IPOCTPAHCTBE, He TOABEPrasCh HUKAKUM u3MeHenusm. J[pe
reoMeTpuYecKue (QUIYphl HA3BIBAIOTCA DABHBIMH, €CNH IEpEeMEIEHHEM
OJHOI H3 HUX B IPOCTPAHCTBE €€ MOXKHO COBMECTUTH CO BTOPOi HHUrypoit
TaK, 470 00e UTrypbl COBMECTATCSA BO BCEX CBOUX YACTAX.

2. Teomerpus. Hayka, paccMaTpuBamonad CBOHCTBA reoMeTpuve-
CKHX (DUryp, Ha3bIBaeTCs TeOMeTpHeil, YTO B NepeBole ¢ IPEYECKOro
sI3bIKa, O3Ha4aeT 3eMJieMepue. Takoe HazBaHme 3TON Hayke OBbUIO JaHO
IIOTOMY, 9TO B JPeBHee BpeMsl IIaBHOH LIe/IbI0 reOMeTPHH ObLIIO U3MepeHne
PACCTOAHMH M IJIOMIANEH HAa 3eMHOH [TOBEPXHOCTH.

IInockocth

3. Ilnockocrs. U3 paznuyHbIX MOBEpXHOCTEH Hambosiee 3HAKOMAs
HAM €CTb IINIOCKAs [IOBEPXHOCTb, UMM IIPOCTO IIJIOCKOCT b, IpeJCcTaBe-
HUE O KOTOPOH HaeT HaM, HanpHMep, NOBEPXHOCTb XOPOIIEro OKOHHOIO
CTEKJla WM [MOBEPXHOCTH CIIOKOWHOH BOABI B Mpyne U T. 1.
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YxarkeM CllefyIoniee CBOMCTBO IWIOCKoCTH: Beaxyro wacmo naocxocmu
MOJCHO HOAOICUTMD 6CEMU €€ MONKAMU Ha dpyz0e Mecmo Mot uau
dpyeoti NAOCKOCTNU, NPUreM HAKAGINEAEMYIO YACTNL MOJCHO npedeapu-
MEeALHO NLEPesePHYMb IPpY20T CMOPOHOT.

IIpsamas JuHUA

4. IIpssmas smams.  Camoil npocToil JMHWEN ABJIACTCA TPAMAd.
IIpeacTaBnenne o npsiMOil JIMHUH, MM MPOCTO O NPSIMOH, BCEM XOPOLIO
3HakoMo. IIpencraBnense o Heji gaer Tyro HATAHYTasA HUTh MJIH JIyY CBeTa,
BBIXOASAIIMIA K3 MaJIoro oTBepcTus. C 3THM IPEICTaBIEHHEM COIVIACYETCs
clleAyoniee OCHOBHOe CBOMCTBO MPAMOI:

Yepes scaxue dee MONKU BPOCMPANCTIEA MONCHO TIPOGECTIU PAMYIO
U PUMOM TOALKO 00HY.

W3 sToro ceoiicTa cnejyer:

Ecau dee npamvie nasosicens, odua na opyayro max, wmo xaxue-nubyos
dee mouxu odnotil npamoii cosnadarom ¢ deyma mouxamu 0pyzot npAMot,
MO IMU NPAMBE CAUSAIOMECA U 60 8CET OCTNAALHHEL MOYKaT (IOTOMY ITO
B NPOTHBHOM CJlydJae 4epe3 JABe TOYKHM MOXKHO ObUto OBl MpoBecTH ABe
Pa3NNYHbIE NPSIMble, YTO HEBO3MOMKHO).

Ilo Toi ke mpu4HHE d8e NPAMbBLE MOZYM NEPECENLCA TOALKO 6 00HOTI
mowxe.

Ilpsamas nuHMSA MOXET Jie)kaTh HA MIOCKOCTH. Ilpu 3TOM MIOCKOCTB
obnasaer CAeAYIONUM CBOKCTBOM:

Ecau na naockocmu 63amv xaxue-nubydv dee mowxu u npogecmu
“epe3 HUT NPAMYI0 AUHUI0, MO 6ce MOwKU Imoli npamoli 6ydym naxo-
dumwvca 6 amoti naockocmi.

A a B C b D

Puc. 1 Puc. 2

5. HeorpanuvieHHasi npsiMasi; Jy4; oTpe3ok. Ecmu npadyio
NpeACTaBJIAIT NPOAOKEHHOH B 06e CTOpPOHBI BECKOHEYHO, TO €e Ha3bl-
BalOT OeckoHeuHO} (MM HeorpaHUYEeHHOM) NPAMOIL.

Ipamyio obo3nadaoT 06BHIKHOBEHHO ABYMA OONbIIMMM OyKBAMH, O-
CTaBJIEHHbIMHM Y JBYX KAaKUX-1u00 ee Touek. Tak, roopar: «npsimag AB»
umn «BA» (puc. 1).

YacTh mpAMON, OrpaHUYeHHas ¢ 00eMX CTOPOH, HA3BIBAETCA OTpPE3-
KOM NPAMOM; 0TPe30K OOBIKHOBEHHO OOO3HAYAETCA IBYMs OYKBaMH,
NOCTABJEHHBIMM Yy €r0 KOHIIOB
(orpesok CD, puc. 2). Unorma 4
NpAMYIO MM OTPE30K npaAMoit b
0003Ha9aI0T ¥ OAHON OYKBOIi
(Mayioit); Hanpumep, TOBOPAT:
«npsiMas a, OTPe30K b» u T. 1.

Puc. 3
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JlJ1a KpaTKoOCTH BMECTO «OTPE30K NPAMOi» MbI OyieM 4aCTO FOBOPHTH

HPOCTO «OTPE30K».
HHorna paccMaTpUBAIOT MPSMYIO, OTPAHHYEHHYI0 TONBKO € OIHOM

cropoHsl, HanpuMep B Touke A (puc. 3). O Taxoit npsamo#t roBopsar, 4TO
OHA UCXOZMT M3 TOUKH A; ee Ha3BIBAIOT JIyYOM (/M IOMYIPAMOI).

6. PaBeHcTBO U HepaBeHCTBO OTPe3KOB. Jlea ompesxa pashw,
eCAU OHU MOZYT oMb HaAodIceHb 00UM Ha dpYy20l MAK, “MO UT KOHUY
coenadym. Tlonoxum, HanpuMep, YTO MbI HAKJIAAbIBaEM OTpe3ok AB Ha

A B C D

% 1 1 d
L v — 1

Puc. 4

orpesok CD (puc. 4) TaK, 4Tobbl TO4Ka A coBnana ¢ Toukoit C u 9T06bI
npsmasas AB mouwia mo mpamoit CD, ecim npu 3ToM xoHusl B u D
coBnaayT, To orpe3skd AB u CD paBHBI; B BDOTHBHOM C/Iy4Yae OTDE3KH
6ynyr He paBHBI, NIPHYEM MEHBINMM CYHMTAETCS TOT, KOTODPbI COCTABUT

4acTh APYTOro.
Yrob6s! Ha KakoH-HUOGY AP NPAMON OTJIOKHTL OTPE30K, PABHBIN JAHHO-

My OTpe3Ky, ynorpebifioT uapKyJab — NpHOOp, U3BECTHBIH yqa.ummca
¥3 OIBITA.

7. Cymma orpe3koB. CyMMO#H HECKOJILKUX JAaHHLIX OTPE3KOB AB,
CD, EF,...(puc. 5) Ha3bIBa€TCA TAKOH OTPE3OK, KOTOPBIH MOIYMHTCH
ciepyromuM obpasom. Ha kaxoit-Hubyas npsiMoit GepeM IPOH3BONILHYIO

A B D E F
- ] } 1 —_—

M N P 0

Puc. 5

104Ky M u orkiaznpiBaeMm oT Hee orpe3ok M N, pasubii AB, 3aTeM oT
TOYKM N B TOM e HaNpaBJIEHHM OTKJAAbIBaeM oTpe3ok N P, pasHbiil
CD, u orpesok PQ, paeunii EP. Torna orpesok MQ u 6yaer cymmoit
orpeskoB AB, CD u EF (Koropble 0 OTHOIIEHHIO K 3TOi CyMMe Ha3bIBa-
10TCA cy1araeMpiMi). T1oxo6upiM 06pa30M MOMKHO NOJIYYHTh CYMMY KaKOTO
YTOIHO YHUCNIA OTPE3KOB.

Cymma orpe3koB 00J1a1aeT BCEMM CBOHCTBAMHU CyMMBI YHCEJT; TAK, OHA
He 3aBUCHT OT NOPAJKA CJaraeMbiXx (I1€pPeMeCTHTeJbHBbIH 3aKOH)
¥ HE H3MEHSIeTCH, eCIIH HEKOTOPhIe ciaraeMble OyAyT 3aMEeHEHb! HX CyMMOit
(cowerarenpnnit saxon). Tak:

AB+CD+EF =AB+EF+CD=EF+CD+ AB = ..
H
AB+CD+EF=AB+(CD+EF)=CD+(AB+EF)=....
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8. HeiicTeus Hag orpeskamu. V3 NOHATHA O CyMMe BBIBOJATCS
TOHATHSA O Pa3HOCTH OTPE3KOB, YMHOXEHUH U JEJIEHUH OTPE3KOB Ha OTBJIe-
denHoe aucno. Tax, pasnoctb orpeskoB AB u CD (ecnu AB > CD) ectn
TaKOH TpeTHit 0Tpe3okK, cymma Koroporo ¢ C'D pasna AB; npoussenenne
orpeska AB Ha 4ucio 3 ecTh CyMMa TpeX OTPe3KOB, H3 KOTODPBIX KaK AbIi
pasen AB; uactHOe OT menenus orpeska AB Ha uMCIO 3 ecTh TPeThs
vacte AB u T. 1.

Ecnu nanvble orpeskn naMepeHbr KaKOH-HHDOYAb JIMHEHHON enyHuei
(HanmpuMep, caHTUMETPOM), U AJIHHBI UX BBIPAXKEHBI COOTBETCTBYIOUWMMH
MCJIAMM, TO IJMHA CYMMbI OTPE3KOB BBIPA3HTCS CYMMOM YHCEN, U3Meps-
IOIIMX 3TH OTPe3KH, Pa3HOCTH BBIPA3UTCH PA3HOCTLIO YHCEN U T. J.

ITonsiTue 06 okpy>xxmocTn

9. OxpyxnocTh. Eciu 1auM HUDKYII0 NPOU3BOILHBINR PACTBOD H,
MOCTABMB OIHY €TI0 HOXKKY OCTPHeM B Kakyio-HuOyns To4ky O miockocTu
(puc. 6), crasem BpamAaTh UMPKYJb BOKPYT ITOH TOYKH, TO JAPYras €ro
HOXKKa, CHa0)KeHHast KADAHIAUIOM WJIH IEpOM, IPAUKACAIOUIMMCS K TIIOCKO-
CTH, OMHAIIET HA IJIOCKOCTH HENPEPHIBHYIO JIMHUIO, BCE TOYKU KOTOPOH 0111~
HAKOBO yJajieHbl oT To4ku O. DTa JMHHS HA3bIBACTCS OKPYXKHOCTHIO,
u touka O — menrpom ee. Orpesku OA, OB, OC,..., coenuusionye
LEHTP C KaKUMH-HHOYJb TOUKAME OKDY>KHOCTH, HA3BIBAIOTCA PagUyca-
mu. Bce paguycel 0ZHOH OKPY?KHOCTH PaBHBI MeXKAY CoBOil.

OKpy>KHOCTH, OIIMCAHHDBIE OJMHAKOBLIMU PAJHYCAMH, PABHBI, TAK KAK
OH¥M TIPH COBMEIIECHMH X LEHTPOB COBMEMIAIOTCA BCEMHU CBOMMM TOYKAMH.
Ilpamaa (MN, puc. 6), npoxonamas yepe3 kakue-HHOGYOb ABE TOUKH
OKPYJKHOCTH, HA3bIBALTCs CEKYyIUesi.

Orpe3sok npamoii (EP), coeguasiomuit e KaKue-HHOYIb TOYKH OKPY K-
HOCTH, Ha3BbIBAETCA XOPMOii.

Beaxas xopaa (AD), npoxonsAumas yepes NeHTp, HA3BIBACTCH AUAMET-
pom. Jluamerp paBeH CyMMe IBYX DaJUycOB, H IIOTOMY BCE MTHAMETDBL
OJTHOH OKPYKHOCTH PaBHBI MexAy coboi. Kakasa-Hubyap 4acTh OKpYy*-
HocTu (Hanpumep, EmP) nasbiBaeTcs JyTroi.

O xopae (EF), coepuHA0mER KOHIBI KaKO#-HUOYAL AYTH, TOBODST,
YTO OHA CTATHBAET 3Ty JyTy.

Hyra obosnauaercs MHOTAA 3HAKOM “—; HANPUMEp, MHIIYT: — EmP.
YacTb NIOCKOCTH, OrPAHMYEHHAS OKPY KHOCTBIO, HA3bIBAETCA KPYIoM® ).

Yacrb Kpyra, 3aKJIX0O9eHHas MexXIy AByMa paguycamu (sacts COB,
[OKPBITasA WTPUXAMHA HA DHC. 6), HAIBIBAETCA CEKTOPOM, & YacThb, OT-
CeKaeMas OT Kpyra KakOi-HuOyIb cexyiuei (qac'rb EmF), Ha3biBaETCA
CerMeHTOM.

*)UHOrIa CIOBO <KPYr» yHOTPEGJAIOT B TOM K CMBICAE, KAK H OKpy>xHOCTh. HO
3TOro ciieayer w3eraTs, Tak Kak ynoTpebieHye OQHOTO B TOTO K€ TepMAHA, AJ1s1 Pa3HbIX
MIOHATHI MOKET MPHBOAMTEH K OIIMOKAM.
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Puc. 6 Puc. 7

10. PaBeHcTBO M HepaBeHCTBO ayr. /JIBe nyru omHOM U TOH XKe.
OKDYXKHOCTH (UJIM PAaBHBIX OKDYXKHOCTEH) PABHBI MeXIy Co0OH, ecd
OHU MOLYT ObITb COBMELUEHB! TaK, YTO MX KOHUBI coBuagyT. Ilonoxmum,
HalpuMep, YTO MBI HakJaiasbiBaem ayry AB (puc. 7) ma ayry CD Tak,
yTobbt TOUKA A coBnaja ¢ Toukoil C' u gyra AB nonuta no ayre CD; ecin
mpu 3ToM KOHIBI B u D coBnaayT, TO COBHAIYT H BCE MPOMEKYTOIHBIE
TOYKHM THX AYT, TAK KAK OHH HAXOMASITCH Ha OJAMHAKOBOM PACCTOAHHU OT
LEHTpPa, 3HAYUT, — AB = CD; eciiu xxe B u D He coBmaayT, TO LyTH HE
PABHBI, IPHUYEM T3 CYMTACTCH MEHbUIE, KOTOpasi COCTABAT YacCTh JPYroi.

11. Cymma ayr. CyMMoOili HECKONIBKHX JAHHBIX AYr OHUHAKOBOTO
pajuyca Ha3bIBAETCA TaKad AYra TOrO Ke PaJuyca, KOTopas COCTABJIEHA
u3 Jacrell, COOTBETCTBEHHO DAaBHBIX JAHHBIM AyraM. Tak, eciid OT mpoms-
BONbHOM Toukud M (puc. 7) OKpyKHOCTH OT/IOXKMM 4acTh M N, paBuyio
AB, u 3areM or TOYKM /N B TOM K€ HANPABJIEHHH OTIOXKHM 4YacTh NP,
pasuyw CD, To gyra M P Gynmet cymmoit nyr AB u CD. Hoxo6uo stomy
MOKHO COCTABHUTL CYMMY Tpex u Gosee myr.

[Ipu crnoxeHuy Ayr OZMHAKOBOTO PaJMyCa MX CyMMa MOXeT He yMe-
CTHTBCA HA ONHOM OKPYXKHOCTH, OZHA M3 JYI MOXET YaCTHYHO HOKPBITH
apyrywoo. B takom ciaydae cymmoit noyr Oyner saBaATbCS Ayra, 6OJbIIast
11es10it OKpy»kHOcTH. Tak, Hanpumep, npu Cioxeauu ayru AmB ¢ pyroi
CnD (puc. 8) nonyuaeMm ayry, COCTOAILYIO U3 UEJOH OKPYXKHOCTH H Jy-
ru AD.

CymMa ayr, KaKk M CyMMa OTDPE3KOB NpsiMOii, 061ajaeT CBOMCTBAMM
HepeMeCTHUTEbHbIM H COYeTATEIbHbIM.

N3 nonsTHs 0 CyMMe AYT BHIBOASTCA IOHATHS O PA3HOCTH AYT, YMHO-
JKEHUHM H JEJIEHNH JYTH HA OTBJIEYEHHOE YUCIIO, TAK JKE KaK U JJ151 OTPE3KOB
TIPSIMBIX.
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C BC

Puc. 8

12. Pa3nesnieHne reomerpum. leomeTpus pa3zensaercs Ha JBe
4aCTH: IJIAHWMETPHIO 1 cTepeoMeTpwmio. Ilepsas paccMaTpHBaeT CBOMR-
CTBa TaKUX PUrYP, BCE YACTH KOTOPHIX MOMEIUAIOTCS Ha OQHOM IJIOCKOCTH;
BTOpas — CBOHCTBA Takux (PUryp, ¥ KOTOPBIX HE BCE YACTH IOMEIIAIOTCA
Ha OJHOH NJIOCKOCTH.



[IJIAHUMETPUA

T'napa I

IIPAMAA JINHNA

1. YIJIBI
IlpeaBapuresbHble TOHATHS

13. VYron. Durypa, oOpa3oBaHHasA ABYMsS JIy9aMH, HCXOISIIVMH .
U3 omHOI TO4YKHM, Ha3biBaeTca yriiom. llosymnpsimeie, obpa3ywomue yrou,
HA3bIBAIOTCS CTOPOHAMM, 3 TOYKA, U3 KOTOPOIl OHU HCXOHIAT, — BeP-
mmHo# yriia. CTOpOHB! ClIeHyeT MNpeACTABAATh cebe HeorpaHUYeHHO
MIPOJOIXKEHHBIMU OT BEPLUHHBI.

Yron 06bIKHOBEHHO 0603HaY2eTCA TPeMs OonbiuMy GyKBaMU, H3 KOTO-
PBIX CpeJHsii CTABUTCHA Y BEPIUMHBI, 4 KpaliHue — y Kakux-HUbyIp TOuek
CTOpOH; Hampumep, ropopar: «yron AOB» wiu «yron BOA» (puc. 9).
Ho mMoxHO 0603HaYHTh yrosa U oqHOH OYKBOI, TOCTABIEHHOH Y BEPUIMHBL,
€CJIM IPU ITOM BepIIMHE HEeT APYyrux yrios. Mel unorna 6yiem obo3Havars
yron uudpoii, IOCTABAEHHON BHYTPH YIJIa OKOJIO BEPIIUHbI.

A A
A D .
E o
) 0 B NN
B
Puc. 9 Puc. 10

CropoHb! yria pasfendioT BCIO IUJIOCKOCTb, B KOTOPO#M JIEXKHT 3TOT
yrou, Ha, e obnacru. OaHa U3 HUX HA3BIBAETCH BHY TPEeHHell 06J1acThio
yraa, apyrasi — BHeIUHe ero o6sacrero. O0baHO BHyTpeHHEH obna-
CTBIO CUYMUTAETCs Ta, B KOTODOH LEJIMKOM INOMEIIAETCsA OTPE30K NPAMOH,
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coeMHAONUIEH ABe MOOble TOYKM, B3ATHIE HA CTOPOHAX YTINa, HAIPHUMED
To4kM A u B Ha croponax vraa AOB (puc. 9). Ho unoraa mpexoaurcs
CYMTAThb BHYTPEHHe#l 00JIACTHIO yryia APYryl0 4YacTh IJIOCKOCTH. B aTux
ClIy4aAx OOBIYHO JEeaeTcsl CennabHOe YKa3aHue, Kakasd ob1acTh mioc-
KOCTH CYHTAETCH BHYTpeHHeif 06JIaCThIO yIiia.

Ha puc. 10 npencrapnens: paznensHo oba ciydas. Buyrpenneit obia-
CTBIO YIJIa B KAXKIOM CIYYae CJYKUT 3aLITPUXOBAHHAA YACTh IJIOCKOCTH.
Ecnn u3 Bepmunsl yria (puc. 9) nposeiem BHYTPH HEro Kaxkue-HUGYIpn
npambie OD, OF, ..., To obpasosasmneca npu 3ToM yrasl AOD, DOE,
EOB,..., paccmaTpuBawTca Xak wactd yriia AOB.

CJI0BO «yroJi» IpU 3ANUCH 3aMEHSAETCA 9aCTO 3HAKOM Z.

Hanpnmep, smecto «yron AOB» obprano mumyr: ZAOB.

14. PaBeHCTBO M HepaBEHCTBO YIUIOoB. B cooTBercTBuu ¢ 061AM
OIpezeNeHneM PaBeHCTBa reoMerpuieckux dburyp (§1) dea yzaa cuuma-
10MCA DASHBLMU, €CAU TLPU HAACHCEHUU OHU MO2YTI COBMECTRUTILCA.

Ilonoxum, HanpuMeD, 9To
MBI Haka(piBaeM yron AOB

4,
na yron A;O1B; (puc. 11) 4
Tak, 4rodsl Bepmmna O Cos-
nana ¢ O;, cropona OB
nomaa 1o O1B; u 4TobBI
BHyTpeHHHe obsacTu oboux 0 B o, B,

yrnos ObUIM PpaCHONOKEHB!
IO OOHY CTOPOHY OT mps-
moit O B;. Eciin nipu sToM Puc. 11
cropona OA coBMeCTHTCA
¢ Oy Ay, To yraiel pasusr; ecnu xxe OA noiiaer suyTpn yria Oy By nnu xe
BHE €ro, TO YIJIbl HE PaBHbL, IIPHYEM TOT U3 HHUX 6yHeT MeHbIle, KOTOpPblit
COCTAaBHUT Y9aCTh JAPYrOro yria.

15. Cymma yrioB. Cymmoii yriios AOB u A; Oy By (puc. 12) na3ssr-
BaeTCA TAKOH yroJ, KOTOpbIH nojayuurcs cieayoumM obpasoM. Crpoum

ﬁ
/ 1

Puc. 12

yron MNP, pasHbit nepsomy ganuomy yriay AOB, u K HeMy nOpu-
crpauBaeM yron PN(Q), paBHbii apyromy nanHomy yriy Aj;O)B; Tak,
4Tobbl y 000MX yIJVIOB OKa3ajach obmas pepmmHa N u oblas cTopoHa
NP n 4To0bt BHyTpeHHEEe 0614CTH YIIIOB ObLIH PACTIONOXKEHBI 110 Pa3Hble
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cTopoHsl oT 0b1ueit cropoubt N P. Torga yron M N @ ua3biBaeTcss CyMMOUH
yraosB AOB un A;01B;. BuyTpeHneil 06J1aCTbIO 3TOTO yria CIYyXKHT Ta
06JIaCTh HJIOCKOCTH, KOTOpas 00pa3soBaHa COBOKYNHOCTBIO BHYTPEHHHX
obsracreil CKJI3AbIBAEMBIX YIVIOB. JTO Ta OBJIACTD, B KOTOPOI JIEXKHUT obmas
cropona (N P) cknaapieaeMbrx yriios. ITomoOubiM 06pa3oM MOKET ObITh
COCTaBJIEHa, CyMMa Tpex H 6oJiee yrios.

CyMMma yIjioB, KAK M CyMMa OTPE3KOB INpsiMoii, obiajaer cBoiicTBa-
MM HEepPeMECTHTENIbHBIM H COYETATENbHbIM. acTO MPUXOJUTCA IMOBOPUTH
O TaKOH NOJYNpAMOH, KOTOpas JEJUT JAaHHBIA YroJ MmoNoJjiaM; TaKoi Io-
nynpsmoi gaau ocoboe HazBaHne: ODuccexTpuca (MM paBHOAEIAIUASA)
{puc. 13).

16. Pacmupenne nmoHaTtus o6 yrie. Ilpu HaXOXKAEHHU CyMMBL
YTJIOB MOI'yT NPEICTABHTHCS HEKOTOPBIE 0COOBIE CIIy Yal, KOTOPBIEC II0/I€3HO
PacCMOTPETh OTJIENBHO.

1. MoxeT ciiy4uThCs, 9TO MOCHe
CIIOYKEHHsT HECKOJIbKHUX YIJIOB, Ha-
npumep Tpex: AOB, BOC u COD
(puc. 14), cropona OD yrana COD o2
COCTABUT MPOAOI2KEHHE CTOPOHbI 6"“":‘6‘(
OA yrna AOB. Mp! nony4um To-
rpa burypy, o6pa3oBaHHYIO AByMS
nonynpameiva (OA u OD), ucxo-
JAAmmMY 13 onHoit Touku (O) u co- Puc. 13
CTABJAOIUMY MPOJOIKEHHE OIHA
apyroii. Takyo GUrypy IpHHATO TOXKE HA3BIBATH YIVIOM (Pa3BEPHY THIM,
MY BBIIPSIMJICEHHBIM ).

2. MoskeT CITy9nThCS, YTO [OCTe CIIOXKEHKs HECKOJIBKUX YIJIOB, HAIIDH-
mep nsitu yroos: AOB, BOC, COD DOE u EOA (puc. 15), cropona OA
yrna EQA cosmecTures ¢o cropouoit OA yrna AOB.

B

(0] E
Puc. 14 Puc. 15

Qurypa, 06pa3oBaHHasA TAKIMH COBNABILUAMH OJyPIMbBIME (paccMa-
TPMBaeMasl BMECTe CO BCEH IJIOCKOCTBIO, PACHOJIOXKEHHOH BOKPYr obiei
BepuuHbl (J), TAKKE HA3bIBAETCH YIVIOM (IIOJIHBLIM).
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3. Hakonen, MOXKeT CIy4HTbCsl, YTO, CTPOS CyMMYy YIVIOB, Mbl He
TOMBKO 3aI0JIHEM BCIO INIOCKOCTH BOKPYT MX OOIell BepUIMHBI, HO JaXKe
GyneM BbIHYKEHDBI HAJIATATH YIIILI OJIMH HA JPYTOH, IOKPHIBAL MIIOCKOCTD
BOKpYT 001eif BEPUINHBI BO BTOPO# pa3, B TpeTHit pa3 u T. 4. Takas cymma
YIJIOB paBHa OLHOMY HOJHOMY YIVIY, CIIO)KEHHOMY C HEKOTOPBIM YIJIOM,
HJIK PaBHA JBYM IOJIHBIM YIJIaM, CJIOXKEHHBIM C HEKOTOPBIM YIJIOM, U T. I.

HN3meperne yrios

17. Henrpannuseni yroa. Yroax (AOB, puc. 16), o6pa3oBasHbI#
ABYMsA PaAMYCAMH OKDPYKHOCTH, HA3bIBAETCA LEHTPAJIBHBIM YIJIOM; O Ta-
KOM YIJIe H AyTe, 3aKJIIOUEeHHOM MEXy ero CroOpOHaAMHM, FOBOPSAT, 9TO OHH
COOTBETCTBYIOT ADYT APYTY.

HenTpanbHble yrisl 10 OTHOIIEHWI) K COOTBETCTBYIOIIMM MM JyraM
0o0MafaI0T CIeAYIOIUMHE IByMs CBOMCTBAMM.

B odnom xpyze uau e pasnuix xpyz2ax:

1) Ecau ueHmpaabHbie Y24 PA6HBL, T0 U COOMBEMCMEYI0-
uue um dyau pasHut.

2) O6parno. Ecau dyzu pasust, mo 1 COOMEEMCMEYIOULUE UM
UEHINPAALHBIE Y2A5L PAGHDL.

Iycrs LZAOB = ZCOD (puc. 17), noxaxkem, 9to ayru AB u CD
Takxke paBHbl. Boobpasum, uro cektop AOB MbI IOBEPHYJIH BOKPYT LIEH-
tpa O B HANDPABJICHHH, YK33a3HHOM CTPEJIKOHN, HACTONBKO, YTOOHI PAIIyC
OA cosnan ¢ OC. Torna, BCIEACTBHE PaBEHCTBa yrios, paamyc OB
coBMecturcst ¢ OD: 3naunt, copmecTsarca u ayru AB u CD, T.e. oun
6yIyT paBHBI.

Bropoe cBOHCTBO TakXKe JIerko OOHAPYKHUTb HATOKCHHEM.

A

B

B

A B D
Puc. 16 Puc. 17 Puc. 18

18. I'paxycel nyrosoii u yriaoBoii. Boobpa3um, yto Kakaa-uubyas
OKDY>KHOCTb pa3JesieHa Ha 360 paBHbBIX yacTeil ¥ KO BCeM TOYKAM JeJIeHHs
mpoBeJeHsl paauychl. Torga Bokpyr nenTpa obpasyiorcs 360 ueHTpans-
HBIX YIJIOB, KOTODBIE, KaK COOTBETCTBYIOLIHE DABHBIM JyraM, IOJIKHBI
ObITh paBHBI Mexny coboit. Kaxnasd w3 nonydyennsix Takum o6pa3oM
Ha OKPY’KHOCTH OYT Ha3bIBaeTCs AYTOBBIM TPajdyCcoM, a KaXKIblli H3
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06pa30BABILMXCA MPH LEHTPE YIJVIOB HA3BbIBAETCHA YIVIOBBIM IpPallyCcoM.
3Ha4HT, MOXKHO CKA3aTb, YTO AYTOBOH CPaJyC €CTb Y360 4acTh oKpyx-
HOCTH, a YIJIOBOH IpajyC €CTb UEHTPaJIbHbIH yroJ, COOTBETCTBYIOLIHMH
AYTOBOMY I'DPaJycy.

Ipanycer (xyroBsle ¥ YIJIOBbIE) NOAPA3NEIAIOTCA eme Ha 60 paBHBIX
yacreil, HA3BIBAEMbIX MUHYTAMMY, 3 MEHYTHI NOAPA3IEJIAIOTCA enie Ha 60
PaBHBIX Jacreii, HA3bIBAEMbIX CEKYHIAMM®* ).

19. CoorBercTBre MeXAY LEHTPAJILHBIMM yIrjlaMH B JdyTaMu.
Ilycre AOB ectb kakoil-uubyns yron (puc. 18). Onmmem mexay ero
cTopoHaMH ¢ ueHrpoM B Bepummae O nyry CD npousBoibHOTO pajguyca;
torga yron AOB 6yner NEHTPANbHBIM YIJIOM, COOTBETCTBYIOUIMM JAyTe
CD.

ITonoxuM, HanpuMep, YTO B ITOH Ayre CONEPIKHUTCA 7 LYTOBBIX I'pa-
JAycoB (Ha wuepTexke Ipajychl M300pPa’keHbl B YBEJIUYEHHOM Da3Mepe).
Torpa, ecity coeqMHAM TOYKY JejieHus ¢ LeHTpoM, yron AOB pasnemuTcs,
O4YeBMJIHO, Ha 7 YIJIOBBIX IpaJycoB. Boobie MOXKHO CKa3aTh, 4TO Y204
UMEPAEMCA coomeemcemeyoweli emy dyzoti, pazymess Moj 3THUM, 4UTO
B yIJie CONEPXKUTCS CTONBKO YIVIOBBIX IPAJYCOB, MUHYT M CEKYH/I, CKOJIILKO
B COOTBETCTBYIOIIEH eMy JAyre COJAEPXKUTCH ILYLOBBIX I'PAAYCOB, MHHYT
i cekynn. Ecaum, nanpumep, B ayre CD copepxutca 20 rpazycos 10
MMHYT 15 CeKyHA OyroBbix, To i B yrie AOB 3akaw4vaercs 20 rpaaycos
10 munyT 15 CeKyHZ yIVIOBBIX, YTO NPHHATO COKPAIIEHHO BBIPAXKATDH TaK:
ZAOB = 20°10'15" obo3nayas snakamu °,’ ¥ " COOTBETCTBEHHO IPAIYChI,
MHHYTBI ¥ CEKYH/IbL.

Benuyuna yrmosoro
rpagyca He 3aBHCHT OT D
paguyca OKpYXXHOCTH.

HeiicTBuTensHO, eciiu cno- <R
JKHTh 0O HIPAaBUIY, YKa- \\\\\\\\\\\ﬁ\\‘\-\\;ﬂl’
3anHOoMy B §15, 360 yr- ’?ﬂ"

JIOBBIX TPaJAyCcOB, TO MO-
JNYYUM IONHBIA yroJ npH
HeHTpe okpyxnoctu. Ka-
KoB Obl HH ObL1 pagmyc
OKDY?KHOCTH, ITOT MOJI-
Helii yron Oynmer omun
H TOT Ke. 3HAYHUT, MOXK-
HO CKa3aTh, YTO YIJIOBOH
rpagyc cocraBiser Ysgo
9aCTh MOJIHOTO YIJa. JTO Puc. 19

Mepa yrIJia, BIOJHE onpe-

JAENSAIOMAA €r0 BeJUYUHY HEe3aBHCHMO OT DaJuyca OKpyXHoctH. UMCIo

*)VYnorpebutenbHa TaKXe COTEHHAS CHCTEM3 MepP YIJIOB U T; MO 3TO¥M CHCTeMe
P y Ay
3a rpaj AyrH¥ DPHHEMAIOT 1/14q 4eTBepTH OKPY’KHOCTH, MUHYTY NPHHHMAIOT PABHOM
/100 TPama, cexyHay — 1/jgq MumyTHI.
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YIJIOBBIX T'PAIyCOB B JAaHHOM yrJie IPUHMMAIOT 32 MEDy HAKJIOHA OJHOM
CTOPOHBI YIVIa K APYroi.

20. Tpaucrroptup. [ns usmepenus yraos ynorpebisiercs ocobsrit
npubop — rparcropTup. dtoT npubop (puc. 19) npeacrasnser coboit no-
JIYKpYT, Ayra KOToporo pasuenesa Ha 180°. Yrobsr uameputrs yron DCE,
HaKJIaJpIBAIOT HA Hero IpuOOp Tax, 4TOOHI NMEHTDp HOJYKPYTa COBIAAAJ
¢ BepuIrHO# yriia, a paguyc C'B 6su1 pacnonoxken no cropoue CE. Torna
YHCJIO IPAJYCOB, COAEPIKAleecsa B Ayre, 3aKJI0UEHHON MEX Iy CTOPOHAMU
yrna DCE, nokaxer Besnuuty ero. [Ipy moMomu TpaHCIOPTHPa MOXKHO
TaK>Xe Ha4epPTUTDb yT0Jl, COAEPXKAIMA JaHHOe YHCJIO TPAAYCOB.

A AND

psamMoit OCTpBiit Tynoi

Puc. 20

21. IIpsimoii, ocTpserii 1 Tynoii yraer.  Yron B 90° (cocraBnsiommii,
CJIEI0BATENbHO, TOJMOBUHY Pa3BEpHYTOIO yIJjla WJIM YeTBEPTh HOJHOIO
yria) Ha3blBAOT MPSAMBIM YIJIOM; YIOJ, MEHBIUHH NPSMOrO, Ha3bIBAIOT
OCTPBIM, a YroJ, OONbIWIKI IPSMOro, HO MEHBIIHH Pa3BePHYTOr0, HA3bI-
BalOT TynsiM (puc. 20)

KoseuHo, Bce mpsiMble Yribl, Kak COIEPIKAHIHE OJMHAKOBOE YHCIO
TPajycoB, paBHBI MeXKAay coboii.

Bennuuny npsamoro yria muorza o6osnadaior 6yksoi d (HauanbHas
GykBsa ¢paHiry3ckoro cnosa (droit, 4T0 3HAYUT «IPAMOI>» ).

CwMexkHbIe U BepTUKaJIBHbIE YTIJIbI

22. Cmexmnsle yrasl u ux cBoiictBa. [Ipa yrma (AOB u BOC,
puc. 21) Ha3BIBAIOTCS CMEXKHBIMH, €CJIH OJHA CTOPOHA y HUX OOIIasi, a
IBE OpyTHE CTOPOHBL COCTABJAIOT NPOJOJKEHHE OJHA, IPYTOii.

Tax Kak TaKkue yribl B CyMMe CO-

B CTaBJSIOT PA3BEPHYTHIA YoM, TO CYM-

Ma JBYL CMENHCHBIT Y2406 PASHa

180° (apyrumu cnoBaMu, OHa paBHa
CyMMe JBYX IMpPsIMBIX YIVIOB).

Jis KaXKJOro JAaHHOro yria MOXK-

4 0 C HO MOCTPOHTb [Ba CMEXHBIX C HHM

Puc. 21 yrna. Hanpumep, maa yrma AOB

(puc. 22), npomoszkus cropony AO,

MBIl noxyuuM omumH cMmexHplit yron AOD. Jea yeaa, BOC u AOD,

cmedrcbie ¢ odnum u mem sce yeaom AOB, paswnt mearcdy coboti, Tak
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KaK KaXXJplii U3 Hux pononuser yron AOB mo 180°. Ecnmu yron AOB
npamoii {puc. 23}, T. e. ecitu oH cogepxRUT 90° , TO M Ka>KAbIH H3 CMEKHBIX
¢ uuM yroB COB u AOD nomken GbITh Taxyke NpAMOH, TaK KaK OH
comep>xxuT B cebe 180° — 90°, T.e. 90°; ugerseproii yron COD Toxe
JormxeH ObITh NpsAMbIM, Tak Kak Tpu yria AOB, BOC u AOD cocrasasior
B cymMe 270° u, cregosaTensHO, ot 360° Ha monio yerseproro yrana COD
ocraercs Toxke 90° . Takum o6pa3oM: ecau npu nepecenenuy J6YT NPAMBLE
(AC u BD, puc. 23) odun u3 wemwper Y2406 OKAHCEMCR NPAMOG, Mo
U OCTNAALHBIE MPYU Y2aa JOANHCHB Bolmb NPAMDBLE.

B
B .
ﬁ 90°
c
% 0° ° 90° ’
C 4 9
D D
Puc. 22 Puc. 23

23. IHepnienuKyJasp 4 HakJioHHass. Ob6mas cropowa (OB) aByx
CMEKHBIX YITIOB Ha3bIBAETCA HAKJIOHHONM k npsamoii (AC), Ha korTopoit
JIEXKAT JB€ Jpyrue CTOPOHBI, B TOM CJIydae, KOIJa CMEXHBIC YIJIbI He
paBHBI MexxJy coboit (puc. 24); B TOM ke ciryvae, KOIjia CMEXKHbIE YIJIbl
PaBHEL (pHC. 25) U KOr4, CNIENOBATEIbHO, KaXk/blil U3 YIJIOB €CTh PAMOI,
00IIasn CTOPOHA HAa3bIBAETCA MEPIEHAUKYISAPOM K NpAMOMH, Ha KOTOPOi
nexar gse Apyrue cropoHbl. Obmias BepmuHa (O) B nepBoM ClIydae Ha-
3bIBAETCSA OCHOBAHNEM HaKJIOHHOM, BO BTOPOM CJIy4ae — OCHOBaHHMEM
NepHeHUKYJIspa.

B B
C A
A 1 C
0 0
Puc. 24 Puc. 25

Hse npameie (AC u BD, puc. 23), nepecekaiomuecs Mexay coboit
HOJ NpPSMBIM YTJIOM, HA3LIBAIOTCH B3AaMMHO MEPIIEHIAMKYJISPHBIMH,
Yro npamas AC nepneHauxyNsapHa K npamoil BD, 3aImHCBIBAIOT Tak:
ACLBD. :
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3amedanus. 1) Eum nepnenauxynsap k mpamoit AC (puc. 25)
NPUXOAUTCA MPOBOAUTH u3 To4yku O, Nexaliedl Ha 3ToHl NpAMOI, TO
rOBOPAT, YTO ITOT NEPHEHIHKYJADP HAJO <«BOCCTaBATL» K npamoil AC,
a eciu Tpebyercsa nepnesJUKydap MPOBECTH M3 TOYKHM B, jexalneil BHE
HpPAMOii, TO TOBOPAT, YTO €ro HaJO «OMYCTHTh» HA IPAMYIO (BCe PaBHO:
BHH3 WJIM BBEDPX, HJIH BOOK).

2) OueBnaHO, YTO M3 BCAKOM TOYKHM JAHHOH NPAMOH MOXHO K ITOM
IPsAIMOi BOCCTABUTH NMEPIEHAMKYIAP U IPHTOM TONBKO OJHH.

24. [JoxaxkeM, 94TO u3 6CAKOU MONKU, AedHcauleti 6He NPAMO,
MOIHCHO ONYCTNUML HA MY NPAMYIO NEPNEHOUKYAAD U 1TOALKO
odun.

Iycres panma xakas-Hubyanr npsamast
AB (puc. 26) u BHE ee NpPOM3BONLHAS M
Todka M; Tpebyercsa moka3arh, YTO, BO-
[ePBBIX, U3 3TON TOYKH MOXKHO OIYCTHTh

Ha npamyio AB nepnengukysasp ¥, BO- \\

BTOPBIX, YTO 3TOT NEPIEHIUKYIIAD MOXKET 4D/ B

6BITH TONBKO OJMH. //
BooGpa3uM, yTo MBI TIEPErHYIN 4Yep-

Tex 1o npamoit AB Tak, 94ToOb! BEPXHASA
€r0 YacTh ynajia Ha HMXKHIOW. Torma To4-
Ka M 3aiiMer Hekoropoe mosioxeHHe V. N

OTMeTHB 3TO MONIOXKEHUE, MPHBEAEM Yep- Puc. 26

TeK B NPEXKHUH BHI M 33TEM COCIUHHM

Toukd M u N npamoit. Teneps yGemumcs, 4TO HOMyYeHHAs NpsMast
MN nepuenpuxkynspua K AB, a BCAKas MHAA NpsMas, HCXOAAIAA M3
M, nanpumep M D, ue nepnesgukysspHa Kk AB. Ilna sToro mepersem
yepTexx BropuuHo. Torga Touka M cuoBa copmecturcs ¢ N, a toukn C
u D ocraryTcs Ha CBOMX MeCTaX; CJIEA0BaTeNbHO, npsaMas MC cosmaner
¢ NC, a MD ¢ ND. Us sroro caeayer, uro /ZMCB = /LBCN
u ZMDC = /CDN.

Ho yrast MCB u BCN cmex-
Hble M, KAK Telepb BUIUM, PaB-
Hble; CJIEA0BATENLHO, KAXKIbIH U3
HUX €CTb NPpSAMOH, a HOTOMY
MN 1 AB. Tak kak juanas M DN
He npsiMagd (II0TOMY YTO HE MOXKeT
ObITH ABYX Da3/MYHBIX NPSMBIX,
coeuHsAIOwNxX Touku M u N), o
cyMMa AByX paBHbix yriaos M DC
u CDN ne pasHa 2d; nosromy
yron MDC ne ects npsmMo#, u,
3Ha4uuT, M D He nepneHauxynsap-
Ha K AB. Takum o6pazom, Jpyro-
TO IEepNeHuKyJIsipa U3 ToYku M Ha npamyio AB onycruth Henb3s.
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25. YeprexkHslil TpeyrosbHuK. Jly1s 0OCTPOEHUA MEPICHAMKYJI-
Pa K JaHHOII IPAMOIt 04YeHsb yA06eH YepPTEXKHbIH TPEYTrONbHUK, ¥ KOTOPOro
OJUH M3 YIJIOB Jenaercs npsAMbIM. YTOOBI IPOBECTH NEpNEHIUKYIAp
K npamoit AB (puc. 27) 1epe3 Touky C, JeXaHYIO HA 3TON MPAMOM, UK
yepe3 To4Ky D, B3ATYIO BHe NpsSMOi, MPUCTABNAIOT JUHEAKY K NMpAMOii
AB, k nuHeiike TPeyroNbHEK, a 3aTeM, NPUAEPXKUBAst TMHEHKY DYKOii,
JABMTAIOT TPEYrONbHUK BAOJb JIMHEHKH JJO T€X IOP, MOKa Apyras CTOPOHA
NPAMOTro yIJ1a He npoider yepes Touky C uiu D, 3aTeM NPOBOIAT NIPAMYIO

CE.

26. BeprukaJhHble YIiIbl # HX CBOMCTBO. /[IBa yIi1a Ha3bIBAIOTCA
BePTHKAIBHBIMHY, €CJIH CTOPOHBI OIHOTO COCTABJISAIOT NPOJOIKERHE CTO-
pon apyroro. Tak, npu nepeceuennn jByx npsameix AB u CD (puc. 28)
obpa3yrorcs aBe napel BepTHKaIbHbIX yivioB: AOD n COB, AOC u DOB
(n yeThIpe MapbI CMEKHBIX YITIOB).

Aea sepmuxaabubir yeaa pasnwve Mmedicdy coboti (Hanpumep,
ZAOD = £BOC), tax KaK KasKApIi M3 HHMX €CTb CMEXXHBIH C OJHUM
u Tem xe yraoM (¢ LDOB unn ¢ ZAOC), a Takue yribl, KAK Mbl BHIENH
(§22), paBubI mpyr Apyry.

27. 3ameuyanus 06 ymiax, UMeowxX obuLyo
BepmmHy. 06 ymiax, uMeomux o6IIyI0 BepLIMHY, A ‘D
IOJIE3HO IOMHUTD CIIEYIOUIHE IPOCThIE HCTHHBL:

1) Ecau cymma necxoavxuz yzaoe (AOB, BOC,

COD, DOE, puc. 29), umenouwur obuyio Gepuiuny,
cocmaeasem passepHymuili Yeoa, mo ona paena 2d,
m.e. 180°. i o

2) Ecau cymma necxoavwuzr yeaos {AOB, BOC,

COD, DOE, puc. 30), umerwouuz obwyro eepuiuny,
cocmasaiem noansiti y2oa, mo oxa pasradd, . e. 360° .
3) Ecau dsa yeaa (AOB u BOC, puc. 24) umerom

obugyro sepwuny (0) u 06wy cmopony (OB) u 6 cym- c B
me cocmaeantrom 2d (r.e. 180°), mo ux dee dpyeue Puc. 28
cmoponsi (AO 1 OC) cocmasaarom npodossicenue odna
dpyeoti (T. e. Takye yruibl GYAYT CMEXKHBIMH).
(o4
B
C D D
B
A
A E E

Puc. 29 Puc. 30
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YIIPAKHEHHU A

1. Hexoropsiit yron pasen 38° 20'; HaliTh BeJIHYHHY CMEXHOTO C HUM yIJIa.

2. Isa yrna ABC w CBD, nmes obuiyo sepmuty B u 06myio cropony BC,
PacrookeHbl TaK, 4TO OHM He MOKPBIBAIOT APyr Apyra; yroa ABC = 100° 20/,
a yron CBD = 79° 40'. CocraBasior au cropoust AB u BD npamyio mmm
JoManyo?

3. [TocTpours Kakoi-HUGY b YTOI M HPH MOMOUM TPAHCIIOPTHPA M THHEHKH
IIPOBECTH ero GHCCeKTpHCy.

Hoxkazars, 9ro:

4. BuccexTpUCHl ABYX CMEXKHBIX YIJIOB B3aMMHO MEPIEH UK IS PHEL.

5. BuccekTpMChI ABYX BePTHKANBHBIX YIJIOB COCTABJIAIOT IPOJOKEHHE OIHA
Ipyroii.

6. Ecym mpu Touxe O npamoit AB (puc. 28) mOCTPOMM IO pa3Hble CTOPOHBI
or AB pasusie yriiet AOD u BOC, 1o ctoposst ux OD u OC coctasnaioT oguy
OPAMYIO.

7. Ecrn w3 rouku O (puc. 28) nposenem nonyupameie OA4, OD, OB, OC
TaK, 410 LAOC = £LDOB u LAOD = LCOB, to OB ectb nponomxkenne OA
u OD ects nponoskenue OC.

Ykaszarnue. Hano npumenuts §27, 2 u 3.

2. MATEMATHNYECKUE ITPEJJIOXKEHN A

28. Teopemsni, akcuomsbl, ompeleaeHmsi. W3 rtoro, yro OnLIO
H3JI0’KEHO, MOXKHO 33KJIIOYHTh, YTO HEKOTODHIE TeOMETPHYECKHE WCTHU-
HBbl MBI CHMTA€M BIIOJIHE OYEBUIHBLIMU (HAIPHMED, CBOACTBA ILIOCKOCTH
u npaMoit B §§3 u 4), a apyrue yCTaHABIMBAEM [yTe€M DPACCYXACHHI
(Hanpumep, CBOICTBA CMEXKHBIX yIIOB B §22 U BepTHKAIbHbIX B § 26).
Takpe paccy>keHusi ABAAIOTCA B Me€OMETPUM IJIABHBIM CPEICTBOM OOHa-
PY>KHTb CBOMCTBa reomerpudeckux ¢uryp. Ilostomy gas ganvueiimero
HOJI€3HO 3apaHee NO3HAKOMHUTHCA C TEMHM BUAAMH PACCYZKICHUI, KOTOpbIE
IIPUMEHSIOTCA B CEOMETPHM. Bce HCTUHBI, KOTOPbIE YCTAHABJIMBAIOTCSH
B I'€OMETPUH, BEIPDAKAIOTCS B BUJE [IPENJIOKEHHI.

Itu npeanoxkeHus ObIBAIOT CIEAYIOUIKEX BUAOB.

Onpegenenusi. OupeleneHusiMi HA3bIBAIOT IPEIJIOKEHUS, B KOTO-
PBIX Pa3bACHAETCS!, KAKOI CMBICI IPUAAIOT TOMY WJIH JPYIOMY HA3BAHUIO
WK BhIpaxKeHu0. Hanpumep, Mbl y2Ke BCTpeYasia onpeaeseHus UeHTPaIb-
HOT'O yrja, IPAMOro yIjla, NEPIEeHAUKYAAPA U TIPOY.

AKCHOMBI. AKCHOMaMH HA3bIBAIOT HCTHHBI, KOTOpble NPUHUMAKTCA
6e3 MOKA3aTeNbCTBA. TAKOBBI, HAMPUMED, NPEJIOKEHNS, BCTPEYaBIIHECc
HaM panee (§4): yepes BCsKHe ABE TOUKH MOXKHO [IPOBECTH NPAMYIO U NIPH-
TOM TOJBKO OJHY; €CJIH JABe TOYKH NPSIMOi JIEXKAT B JAHHOU IUIOCKOCTH,
TO H BC€ TOYKH ITOHN IPAMOI1 JIEKAT B TOH 2KE IMJIIOCKOCTH.

VYkaxem elle CIeIyIOLMe AKCHOMBI, OTHOCSIIMECS KO BCSAKOIO POAA
BeJIHYHUHAM:
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€CJIH JBE BEJIMYMHBI PABHLI IOPO3Hb OOHON M TOH Ke TpeTbeil Besu-
YHHE, TO OHU DABHBI U MEXIY Coboi;

€CJIM K PABHBIM BeJIMYMHAM IpubaBUM NMOPOBHY MJIH OT PABHLIX BEJIH-
4YHH OTHMMEM IIOPOBHY, TO PABEHCTBO HE HAPYIINTCH;

€CJIM K HepaBHBIM BeJMYHMHAM NpHOABHM IOPOBHY MM OT HEPABHBIX
BEIMYMH OTHHMEM IIOPDOBHY, TO CMbICJI HEDABEHCTBA HE U3MEHUTCH, T.e.
fonbluas BeJMYMHA OCTAHETCH OOIbIIE.

Teopempi. TeopeMaMmyt Ha3bIBAIOTCA NPEANIOKEHHSA, UCTHHHOCTL KOTO-
PBIX OOHADYKHUBAETCH TOMNBKO MNOCJIE HEKOTOPOTO PACCY KAECHHSA (zoxasa-
TenbcTBa). [IpuMepom MoryT CIIYXKUATD CJIeOyIOIIMe [peaioXKeHus:

€CJI1 B OOHOM KpYTe HJIHM B PaBHbIX KPyraX IeHTPAJIbHbIE YIJIbI PABHBI,
TO U COOTBETCTBYIOILUE UM JAYT'H PABHbIL;

€CJIM TIPH NepeCevyeHH ABYX HMPSAMBIX MeXJy COOOi OAuMH U3 derbipex
YIJIOB OKa2XKeTCs MPAMOH, TO B OCTaJIbHbIE TPH YIJa NPSMBIE.

Crnepacrsuga. CreaCTBUAME Ha3bIBAIOTCA OPEIJIOKEHHUS, KOTOpBIE CO-
CTABJIAIOT HEMOCPEICTBEHHEI BLIBOJ, M3 aKCHOMBI MIH M3 Teopembl. Ha-
npuMep, U3 aKCHOMBI: «4epe3 [Be TOYKH MOXHO NPOBECTH TOJILKO OIHY
NPsSIMYI0» CJIEyeT, YTO «/JB€ NPAMbBIE MOTYT lepecedubCsi TOMBKO B OTHOH
TOYKE».

29. CocTtaB Teopembl. Bo BCAKO#H TEOpEMe MOXKHO Pa3iMIdTh ABe
YaCTH: YCJIOBHE M 3aKJII0UYEHHe. YCJIOBHE BLIPAXKAET TO, YTO MPEANONAra-
ercs JaHHbIM; 3aKJII0YeHHe — TO, YyTo TpedyeTca nokasars. Hanpumep,
B TeOpeMe: «eC/n LeHTPaJbHbIE YI/bL DABHBL, TO U COOTBETCTBYIOMIHE UM
AYTH PAaBHBI» YCJIOBHEM CJIY2KUT [IEPBAsi 44CTh TEOPEMBI: «eCIM UEHTPAb-
Hble YTJIbl PABHbI», @ 3AKJII0YEeHHeM — BTOPAasl YacTh: «TO K COOTBETCTBYIO-
LIMe UM AYTH PaBHBI»; IPYTHMH CJIOBAMH, HAM JaHO (HaM H3BECTHO), YTO
UEHTPAJIbHBIE YTJIbI PABHBI, & TPeOyeTCsa JOKA3aTh, YTO NPH 3TOM YCJIOBHU
H COOTBETCTBYIOUIHE JYTH TAKXKE PaBHBI.

YcoBHe U 3aKJIIOYUEHUE TEOPEMbl MOTYT HHOTAA COCTOSITH M3 HECKOIIh-
KUX OTJEeNbHBIX YCJIOBHIl U 3aK/IIOYEHU; HANPHUMED, B TEOPEME: <ECIH
YHCIIO JEJIATCA Ha 2 M Ha 3, TO OHO Pa3JeNuTCs U Ha 6> yCIOBHE COCTOUT
M3 OBYX 9aCTEH: «eCIH YNCIO JEHTCA Ha 25 M «€CHH YHUCHIO JEJIMTCA Ha
3».

Ione3no 3aMeTUTDb, 4TO BCAKYIO TEOPEMY MOXKHO MOAPOGHO BBIPA3HTH
CIIOBaMH TaK, YTO ee ycjopue OyaeT HAaUMHATBLCS CJIOBOM <«€C/IH», a 3a-
KJIOYEHHe — CJIOBOM «TO». Hampumep, TeopeMy: «BepPTHKAJbLHBbIC YIJIbI
PABHbI» MOXKHO NOAPOGHee BBICKA3ATD TAK: «€CJH B4 YIVIA BEPTHKAJbHBIE,
TO OHH PaBHBI>.

30. O6partnasa Teopema. Teopewmoii, 06paTH01>‘x JaHHOR Teopeme,
Ha3bIBAETCA TaKasd, B KOTOPOH YCIOBHEM IIOCTABJIEHO 3aKji04eHme (M
4aCTb 32K/IOYEHHHA), & 3aKJIIOUYEHHEM — YCJIOBHE (WM YacTb YCJIOBHA)
Jannoit teopemel. Hampumep, creaymomue nse Teopembl 00pAaTHBI IPYT
Apyry:
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Ecau uenmpaavune yzav’ Ecau dyzau pasnvt, mo u co-
PAsHBL, MO U COOMEEMCMEYIO- | OMBEMCIMEYVWUE UM UEH-
wue um dy2u paeHvL. MPaasvHBie Y2abl PAGHL.

Ecnu omHy #3 9THX TeOpEM HA30BeM NPAMOIlL, TO APYTYIO CIeAyeT
Ha3BaTh 0OpaTHO#. B 3TOM npuMepe ofe TeopeMbl, u ipAMas, u o6paTHas,
okazbiBalorca sepueiMu. Ho Tak 6niBaer He Beerga. Hampumep, Teopemas
«€CJIM JIBa YIVIa BEpPTHKAJbHbLIE, TO OHH DaBHbI» BEpHA, HO OBparHOe
HPEeJICKEHHE: «eCIH JIBA YIIIa PAaBHbL, TO OHU BEPTHKAJIBHBIE» HEBEPHO.

B camom zene, nomycTaM, 9TO B KAKOM-I00 YTUIy IIpOBejieHa ero ouc-
cexrpuca (puc. 13). Ona pa3fenur JaHHbIH Yroa Ha JBA MEHBIINX YIJA.
D11 yribl 6yAyT PaBHLL MeKAY coBOMH, HO OHY He 6yIyT BEPTHKAILHBIMH.

31. IIporuBomosIokKHadA TeopeMa. TeopeMoil, NPOTHBONOIOKHOM
JAHHOM TeopeMe, Ha3bIBAaeTCA TaKasl, YCJIOBHE M 3aKJIOYEHHE KOTOPOH
NPEACTABIAIT OTPHUILaHHU € YCIOBHA U 3aKJIOYEHUA JAHHON TeOpeMBbl.
Hanpuwmep, Teopeme: «ecitn cymma nudp AennTcd HA 9, TO IHUCIO JETTHTCA
Ha 9» COOTBETCTBYET TaKas [IPOTHBOIOIOXKHAS: «€ciu cymMa umdp He
AEJUTCA Ha 9, TO YHCIIo He JeJIUTCA Ha 9».

N 3mech NOMKHO 3aMETHUTH, YTO BEPHOCTb NPAMOI TEOPEMBI ele He
CIIy>KHT J0Ka3aTeNbCTBOM BEPHOCTH IMPOTHBONOJIOKHON: HAIIPUMED, NIPO-
THBOIOJIOKHOE HPeJJIONKEHHe: <«eCIH KAXKIOe cjlaraeMoe He OeNHTCA Ha
OJTHO M TO K€ YHCJI0, TO ¥ CYMMA He Pa3JesIiTCA Ha 3TO YUCIO» — HEeBEPHO,
TOrZa KaK NPSMOE TPEJJIOKEHHE BEPHO.

32. 3aBUCHMMOCTbL MeX/Jy TeopeMaMm: NPAMOi, oGpaTHO# M
NPOTHBOIOJICXKHOM. Jlnsa mywiuero yscHeHUS 3TOH 3aBHCUMOCTH BBIPA3UM
TeopeMbl COKpameHHO Tak (OykBoli A Mbl 0603Ha4HUM yYCIOBHE TEODEMBI, a
6ykBoit B — ee saxmouenue):

1) IIpsimasi: ecm ecTb A, TO ecTsh u B.

2) O6paTtHasn: ecin ecTs B, To ects 1 A.

3) IlporuBononoXXHas npAMoii: eciu Het A, T0o Her u B.

4) TIpoTuBonono>xHas obpartHoii: ecnu Her B, To Her u A. PaccMma-
TPHBAsA 3TH IPEIJIOKEHHS, JIEFKO 3AMETHTD, UTO NEPBOe U3 HUX HaXOANUTCS
B TAKOM 2Ke OTHOIIEHHUHU K YETBEPTOMY, KAK BTOPOE K TPeThbeMy, a HMEHHO:
NpeIOKEHHs TIePBOe U YeTBepToe 0OpPaTHMBbl OAHO B JAPYroe, paBHO KAaK
BTOpOE U TpeThe. JIeHCTBHTENLHO, U3 MPEAJIOKEHHS: «eciH ecTh A, TO
ecth U B» HenocpencTBenHo cieayer: <ecnd Her B, 10 mer u A» (Taxk Kak
ecyu 661 A 6bLTO, TO, COMMACHO NEPBOMY IIPENJIOXKEHMIO, Oblo 61 ¥ B);
006paTHO, U3 NPEIJIOKEHK: «eClM HeT B, To HeT u Ay BBIBOIHM: <«eCJIH
ecTb A, T0 ecth M B» (Tax Kak ecnyu 6b1 B He 6110, TO He 6bu10 651 M A).
CosepienHo Tak ke yOeIMMCs, 4TO W3 BTOPOrO MPEIJIOKEHHA CIedyeT
TpeThe, ¥ HA0OOPOT.

Takum obpa3om, 4TOOLI HMETh YBEPEHHOCTHb B CHPABEJIMBOCTH BCEX
YeThIpeX TeopeM, HeT HaJOOHOCTH AOKAa3bIBATL KAXKIAYIO W3 HHX OTAEIb-
HO, & JOCTATOYHO OTPAHMYHUTBHCS JOKA3ATENbCTBOM TOJNBKO ABYX: MPAMOH
H 0OpaTHOIll, HAKM UPAMOH U IPOTUBOIOIOMNKHOM.
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3. TPEYT'OJIBHUKHA
IloHsiTHE 0 MHOT'OYTOJILHUKE ¥ TPEYTOJbHHKE

33. Jlomanaa smans. Jlunus, obpa3yeMas OTPE3KAMH NPAMBIX, HE
JIEKAIUX HA OJHON MpAMON U PACHONOKEHHBIX TaK, YTO KOHEU nepBoro
CIIYXHUT HAYAJIOM BTOPOrO, KOHEI, BTOPOTO — HAYaJOM TPEThEero H T. .,
Ha3biBaeTcs JioMaHoit sumamedi (puc. 31 u 32). DTy orpe3kn HazblBa-
I0TCA CTOPOHAMH JIOMAHOHM, 2 BEDIUHHBLI YIVIOB, 00pa3yeMbIX COCEOHUMH
OTpe3KaMH, — BepmmHaM¥ ee. JlomaHas munusa 0603Ha4aeTCA DPSIOM
6yKB, MOCTABNEHHBIX Y €€ BEPUIMH W KOHUOB; HANPUMED OBOPAT: JIOMa-
Hag ABCDE. JloManas 5MHHsI Ha3bIBaeTCA BBINIYKJION, eciiM OHA BCA
PacnosioKeHa Mo OJHY CTOPOHY OT KAXKJIOTO BXOJSIIErO B €€ COCTAB OTPE3-
Ka, NMPOJOMKEHHOIO HEOrpaHuYeHHO B o0e cropoHsl. TakoBa, HanpuMep,
anHus, u3obpakeHHas Ha puc. 31, Torga Kak JioMaHast Ha pUC. 32 He
Oyzner BoInyKIO#H (OHA pacnonoXKeHa He HO OLHY CTOPOHY oT npamoit BC),
puc. 31.

/B\__/ ’
Puc. 32

Pwuc. 31

Korna KOHUBI JIOMAHOH CXOAATCSH B OUHHY TOYKY, TO OH4 Ha3bIBAETCA
3aMkHyTOM (Hanpumep, muunss ABCDE ua puc. 33).

34. MHoroyroabunk. Purypa, o6pasosaHHas 3aMKHYTO# JJOMAHOH
JIHHHEH BMECTe C YacCThlO IJIOCKOCTH, OTPAHUYEHHOH! 3TO# jmuunell, Ha3bI-
BAaETCst MHOrOyronbHUKoM {puc. 33). CTOPOHBI 3Tl IOMAHON HA3LIBAXOT-

o
M\

A E M S
Puc. 33
C4A CTOpOHaMM MHOI'OYT'OJIbHHKA, YIJIbI, COCTaBJIEHHbIE KAaXKAbIMH AByMs

COCENHUMHU CTOPOHAMH, — YIVIAMH MHOI'OyroJibHHKa, 3 UX BEepUIMHBI —
BepIIMHaMM €ro.



32 Fa T TPANMAS TIHUA

ITpn s10M BRyTpeHne# o61acTHIO VIMA MHOTOVFOMbHHKA CYHTAETCS
{puc. 33) Ta, K KOTOpOIl NPHHAMTEKHT HEMOCPCACTBEHHO NPUMbBIKAIO-
Wasg K BepIUMHE BHYTPEHHAS 00JacTh €AMOro MIOTCYrONbHIKR. Tak,
A5 Muoroyronsunka AINPQRS (puc. 33) yriom npu sepmune P ab-
JseTcs yrod, Gospuii AByX NpsMeIX (¢ 33WTPHXOBAHHOK BHYTDPEHHE
obaacrbro). Cana JjloMaHast JMHHS, OUPAHIYMBAIOMAS MHOrOYTOJLHUK,
Ha3bIBACTCA KOHTYPOM €ro, & OTPe30K, PaBHbIIH CyMMe BCEX €ro CTOPOH, —
MePUMETPOM.

MHOrOyronbHHK Ha3blBAETCH BBIMYKJIBIM, €CJH OH OCPAHMYeH Bbl-
IYKJOI} JioMaHOll Annueii; TakoB, HanpuMmep, MHOroyronsHik ABCDE,
uwsobpaskenpii wa puc. 33 (muoroyroasuuk M NPQRS nenb3s Ha3BaTh
BBITYKABIM); Mbl DY/J€M PaCcCMATPHBATL, TJIABHLIM 0OPAa30M, BHIMYKJIbIE
MHOTOYTOJIbHUKH.

Beaxas npavas (kak AD, BE, MR, ..., puc. 33), koTopas coefuHseT
BEPUIMHBI JABYX YIJIOB MHOIOYTOJbHUKA, He MPUJIEKAIIHX K OJHOH CTO-
POHE, Ha3bIBACTCs AUArOHAJIBIO MHOIMOYTOMBHUKA.

Haumenpluce 4Bcio ¢TOpOH B MHOMOyTOIBHIKe — Tpu. [0 4ncay cro-
POH MHOTOYTONbEMK HA3LIBAETCA TPEYIONIBHHKOM, YETLIPEX)yTONLHHKOM,
NATUYTOJALHMKOM 1T T. 1.

L7151 KPaTKOCTH «TpeyroibHUK» 0003Ha4aeTcs CUMBOIOM A.

35. PasgesieHuie TpeyroJbHUKOB. TpPeyrojbHUKH Pa3AesaioTCst
I1o CpaBHHTCJIbHOI“'I AJIMHE UX CTODPOH HJHI IO BEIHYNHEe HX yrJjosB. OTHOCH—
TEABHO AMHDY CTOPOH OHM OBIBAIOT: pasHocTopoHHMe (pHc. 34), xoraa
BCE CTOPOHBI Pa3IUYHON ANHHBL, U paBHOGeapeHHble (puc. 35), Korma
ZIB€ CTOPOHbI OJIMHAKOBHI; B YACTHOCTH, PABHOOEADPEHHBIA TPEYTOJBHUK
Ha3bIBAETCA PaBHOCTOPOHHMM (puc. 36), KOrga BCe TPH €ro CTOPOHBI
PABHEBI Mexay cobofi.

OTHOCHTENIBHO BeIMYMHBI YTIOB
TPEYTOJNILHUKU ObIBAIOT: OCTPOYIOJib-
Hble (puc. 34), Korga BCE YIVIBL
OCTpLIe, MpAMoOyToibHbIe (puc. 37),
KOrja B YHGJIE YIVIOB €CThb NpAMO#,
u TynoyroabHble (puc. 38), xorua
B YHCJIE yTJ0B eCTh TYIOH.

B npsiMOyrosibHOM TPEYrOJbHUKE

Puc. 34 Puc. 35  croponbi, ofpasyiomue npsaMoii yro,
Ha3bLIBAIOTCA KaTeTaMH, a CTOPOHA,
JIeXKAIas NPOTHUB MPSIMOrO YINa, — MMOOTeHY30MH.

36. Isapueifmiue nmHun B Tpeyroibuuke. OAHY U3 CTOPOH Tpe-
YTOJILHUKA HHOLJA Ha3bIBAIOT OCHOBAHMEM, TOIJa BEPUIMHY [TPOTHBONO-
JIOXKHOTO YTJIA Ha3bIBAIOT BEPIIMHOM TPEYroJbHUKA, A NePHeHIHKYJIAp,
OMNYIIEHHbI W3 BEpHIMHBI HAa OCHOBAHHE HJIM HA €ro NPOJOIIKEHUe, —
BBICOTOM ero.

Tak, ecniu 8 AABC (puc. 39) 3a ocnopanue p3sTa cropona AC, to B
6yner seplinHa, BD — BbIcOTA TPeyroibHHKA.
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B paBHOoGeIpeHHOM TPEyroib-
HUKE OCHOBAHHEM HA3BIBAIOT OOBIK-
HOBEHHO TY CTOPOHY, KOTOpas He
OPUHAAIEIKUT K PAaBHBIM; TOTIA
BEpIUNHA DPAaBHOOEAPEHHOTO Tpe-
YTOJbHHKA Oyner BepIIHHOM TOro
yrJla ero, KOTopslit 06pa3oBaH pas-
upiMi  croponamu. Orpesok BE
{(puc. 39), coeaunsAIOMuUil BEpIIHHY
KaKOro-HubyAb yriia TpeyrojibHH- karer
Ka, C CepeIMHON NPOTHBOIOIOXKHOR
CTOPOHbBI, HA3bIBAETCS MeaVaHOM. Puc. 36 Puc. 37
Otpesok mpsimoit BF' (puc. 39,a),

Jensmuit Kakoi-HuOyxb Yol TPeyronbHHKA NOMOAaM, HA3BIBAETCA PaB-
HoJeJAIne#l yrna TpeyroabHUKa HiH ero buccexkTpucoii (6uccekrpuca,
BOOOIIE rOBOPSH, HE COBNAJAET HU C MEAUAHOMN, HU C BHICOTOL).

M/
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Puc. 38 Puc. 39
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W3 BepinHbI KaXXJOr0 yriia TPeyroMbHHUKA MOKHO OMYCTUTh MEpIeH-
AUKYJIAP Ha OPOTHBONONOXKHYIO CTOPOHY HJIH €€ NPOAOIIKEHHE; CIe/I0Ba-
TEJBHO, KaKJBI TPEyronsbHHK HMeeT TPH BBLICOTHI. BepuiuHy KaxkXmoro
YIVIa TPeyroJIbHUKA MOXKHO CO€IUHHUTH IPAMOI C CepelMHON NMpPOTHUBO-
HOJIOKHOM CTOPOHB!, CJICJIOBATENbHO, KAXABIH TPEYrOIbHHUK HUMEeT TPHU
Meguanel. TOYHO TaK JKe SICHO, YTO KAXKIbIH TPEYrOJbHHK HMEET TPH
OHCCEKTPUCHL.

CuMMeTpHst reomeTpudeckux (PUryp OTHOCUTEIHHO OCH

37. Ilpwu usyueHuu cBOACTE TPEYrOIbHUKOB, MHOIOYOJbHUKOB H JPY-
IUX TeOMEeTPHYECKUX (DUryp HacTo BCTpevaercs crydail 0coboro pacnoso-
JKeHHs Ha IJIOCKOCTH JIBYX PABHBIX (DHMI'Yp WM IBYX PaBHBIX OTPE3KOB,
UM OBYX TOYEK IO OTHOMIEHMIO K Kakoi-mubo npsmoit. Ecim kakwme-
Huby L age Touku A u A’ (puc. 40) paciosoXKeHbl [0 pa3Hble CTOPOHEBL OT
npsmoit M N Ha OZHOM H TOM e NepHeHAuKyJsipe K 9TOH npaAMOil u Ha
OYHAKOBOM DACCTOAHHM OT OCHOBaHMs neprneHaukyiapa (Aa = A'a),
TO TaKWe TOYKH HA3BIBAIOTCH CHUMMETPUYHBIMH OTHOCHTEJBLHO Nps-
Moit MN.

21568
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B
Puc. 40 Puc. 41

Ape urypn (MM JBe YacTH ONHOHN M TOMH xe BUryphl) HA3BLIBAIOTCA
CHUMMETPHYHBIME OTHOCHTEJIbHO npsiMoit M N, ecnn Kaxxnoi Touke A,
B, C, D, E,... (puc. 40) oxnoii durypsr (mim onmoit uactu burypsr)
COOTBETCTBYIOT CUMMeTpuuHele Touku A', B', C’, D', E'... gpyroii
¢urypsl {(unu apyroii yactu ¢urypsr), u o6parro. IIpamass MN B Takom
ClIy4ae Ha3bIBAETCHA OChI0 CHMMETDHH. 3eCh CJIOBO <0OChs NPHMERAECTCA
[OTOMY, 4TO €CJIH YaCTb IUIOCKOCTH, JIEXKALNYIO II0 OAHY CTOPOHY OT
npamoit M N (Hampumep, eBYIO YaCTb), CTaAHEM BPaIIATh BOKPYr M N,
KaK OKOJIO OCH, IO TeX NOop, MOKAa 3TA YacTh IUIOCKOCTH HE YyNaleT Ha,
Ty 4acTh, KOTOpas JIEXKHT MO JpPYrylo CTOpPOHy or Hnpsmoit MN (ua
[pPaByIO YaCTh), TO CHMMETPUYHbIE (DHTLYPB COBMECTATCH, TaK
KaK To4Ka A ynaner npu srom B Touky A’ Touka B — B touky B' u r. 4.

O6parnO, eCM BpAIUEHHEM BOKDYT HEKOTODOil IIPSAMOM MBI MOMKEM
durypy, aexalulyio no ofHy CTOPOHY OT 3TOH NPAMO, COBMECTHTD ¢ (bu-
C'YpO#, Nexalei o APyryr ee CTOPOHY, TO 9TH (DUI'YDbI CHMMETPUYHBI
OTHOCHTEJIHO OcH Bpamenus. 13 cka3aHHOro cienyer, 4ro:

BcAKWe aBe Urypbi, CMMMETPHYHbIE OTHOCHTEJIBHO KAKOMH-
anbo ocH, paBHBI MeX iy coboil.

CUMMeTpHA OTHOCHTEJILHO
OCH HAa3bIBACTCA OCEBON CHM-
METpHeil.

3aMevanue Xora cuM-
MeTpuyHbie Gurypsl BpaleHu- \U
€M BOKDYT OCH CHMMETDHH MO-
ryT ObITh NpHBENEHBI B COB-
MelleHne, ONHAKO OHH, BOOO-
Ile roBOpsA, HE TOXKIECTBEH-
HBI B CBOEM DACHOJIOKEHUH Ha
IJIOCKOCTH. DTO HYXHO IOHH- Puc. 42 Puc. 43
MaTh B CJIEAYIOMIEM CMBICJIE:

YTOOBI COBMECTHUTE JBE CHM-

MeTpuyHbple (HTYPBI, HEOOXOZHMO OAHY M3 HHX IEPEBEPHYTH APYroi
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CTOPOHO# H, CleIOBATEJLHO, Ha BpeMs BHIBECTH €e M3 miockoctH. Ecau
JK€ He BBIBOJUTHL (HUIYpHl U3 IUIOCKOCTH, TO, BOOOILE rOBOps, HMKAKHM
nepeMenieHYeM B 3TOH ILIOCKOCTH HENb3si MPUBECTH €e K COBHAJAEHHIO
¢ ¢urypoii, eif CHMMETPHYHOI OTHOCHTEJIBHO OCH.

Ha puc. 41 m3obpaxkeno! ABa y30pa, CUMMETPHYHBIE OTHOCHTEJIBHO
npsamoit AB. Bpawasa npasbiil y3op okono npamo#i AB, ero MOXHO
COBMECTHTD C JIEBBIM y30pPOM.

Mpu sTom npassiit ysop Oyaer nepesepHyT Japyroii croponoii. Ho
€C/IM He OTPBIBATh IMPABOIO Y30pa OT IUIOCKOCTH, a MNepeMelarb €ro
TaK, YTOOBI OH CKOJIb3WJ 110 IUIOCKOCTH, TO HUKAKHM HepeaBHKCHUEM
€ro He yIaCTCA COBMECTHTH C JieBbIM y30poM. OceBad CHMMETpHA YaCTO
BCTPEYARTCA B OOBLIEHHOW >KU3HH. Y30DHI HA JEKOPATHBHBIX TKAHSAX
Y HA KOMHATHBIX 0605X, AaPXUTEKTYPHbIC YKPAIleHUs HA 3JAaHHUAX B BUIEC
IVIOCKMX PHCYHKOB M cambie dacaibl 3xanuii uMmeroT obpriHO dopmy,
CHMMETPHYHYIO OTHOCHTEILHO HEKOTORO# ocH. B mpupome Takke 4acTo
BCTPEYAIOTCA CHMMETPHYHBE (HOpMBI. TaK, JIMCThA JIepeBbeB U JEMeCTKU
LBETOB MMEIOT (POPMY, CHMMETPHHUHYI OTHOCHTEJILHO CpeIHero cTebiis.
Taxos n300pakeHHbIi Ha puc. 42 aucr kineHa. Kpouiba 6ab6ouxu u ca-
Mas HX PaclBeTKA MMeT (HOPMY, CHMMETPHYHYIO OTHOCHTEIHLHO OCH €€
TyNnOBHIIA (puC. 43).

' §

HexoTopslie cpoiicrBa paBHOGeApeHHOro TpeyroJbHAKA

38. Teopewmrn. 1) B pasnobedperrom mpeyzoavruxe 6uc-
CeXMPUCE Y244 NPU BEPUIUHE €CMb 00HOBPEMENHO U Mmeduana
u avicoma. .

2) B paeHobeldpenriom MPey204bHuUKe Ya2as NPU OCHOBAHUU
DasHbL.

Iycte AABC (puc. 44) pasuoGespennsiit u npamas BD genut nono-
sam yrost B npu sepunse ero. Tpebyercsa aokasars, 4to 31a 6HCCeKTpHCA
BD ecth Tak>xe U MeOHaHa U BLICOTA.

Boo6pazum, uto AABD noBepHYT BOKpYT
croponsl BD, Kak 0OKOIO OCH, TaK, 4TOOBl OH
ynan sa ABDC. Toraa, BeieacTBue paBeHCTBA
yuioB 1 u 2, cropona AB ymaxer ma BC,
a BCJIEJICTBHE DABEHCTBA 3TUX CTOPOH ToO4Ka A
cosnazet ¢ C. ITostomy DA coBmecrurcs ¢ DC,
yron 4 coBMecTHTCA C yriaoM 3 M yroa 5 —
¢ yrsoMm 6; 3HAYUT,

DA=DC, Z4=/3 ul5=L6.

U3 toro, ytro DA = DC, cuenyer, yro BD Puc. 44

€CTb MeJNaHa; U3 TOro, YTO yribl 3 U 4 paBHBI,

BBITEKAET, 9TO ITH YIVibl NpAMBIE H, cieaoBareibHO, BD ectnh BbicOTa
TPeyro/IbHUKA, H, HAKOHEl, YIJbl 5 M 6 mpH OCHOBAHMH TPEYrOJbHHKA
PaBHBL
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39. CuaepncTaue. Mol BuauM, 4TO B paBHOGEIPEHHOM TPEYTOIb-
Huke ABC (puc. 44) omna u Ta xe npamas BD obnanaer 4yeTblpbMa
CBOIICTBaMM: OHa ecTb OUCCEKTPHCA yrila NpH BEpIIMHE, MEOUaHa, Ipo-
BeJICHHAd K OCHOBAHMIO, BBICOTA, ONYIIEHHAs HA OCHOBaHHWE, U, HAKOHEII,
[epNeHANKYIISIP K OCHOBAHHIO, BOCCTABJCHHEIA U3 €r0 CepeayHsl.

Tak Kak xaXkaoe U3 STHX YETHIPEX CBOHCTB BIOJIHE ONpeIeNseT II0JIo-
KeHne npamo#t BD, To cymecTBOBaHHE OJHOTO M3 HUX BileyeT 33 coboit
Bce octaybHble. Hanpumep, evicoma, onywennas na ocnosanue pasHo-
bedpennozg mpeyeoavruxa, cayscum oonospemenno buccexmpucoti yzaa
npu gepwiute, meduanoti, nposedennoii ¥ 0CHOEAHUIO, U NEPIEHIUKYAAPOM
K OCHOBGHUI0, B0CCTNABAECHHHIM 6 €20 cepedune.

40. CamMmeTpns paBHOOeAPEHHOr0 TpeyroibHMKa. Mbl Buje-
1, g0 paBHoGenpennsrii AABC (puc. 44) nenwrca 6uccexrpucoit BD nHa,
TaKHe JBa TPeyrONbHUKA (JIEBbI U NPABLIi), KOTOPhIE BPAIEHHEM BOKPYT
HuccekTprckl MOTyT GBITH COBMEIEHBI ONUH C JpyraM. M3 3Toro MoxHO
3aKJIIOYUTh, YTO KaKyi0 6bl TOYKY Ha ONHON IOJOBHHE paBHOOEIPeHHOrO
TPEYrOJLHUKA MBI HH B3sJIM, BCErJa MOXKHO Ha, JPYroél €ro mojoBHHE
Ha#TH TOYKY, CHMMETDHYHYIO C IEPBO# OTHOCHTENBHO ocu BD. Bosnmewm,
Hanpumep, Ha cropore AB rouky M (puc. 44). Onycrum u3 Hee Ha BD
nepniesauKyIap M K v npoaomXuM ero Jo nepecedenus co cropouoit BC.
Mb1 oty MM TOrAA HA 3TOM CTOPOHE TOYKY M, CUMMETPHYHYIO ¢ TOUKOH
M ornocutenbno ocu BD. [eitcrBurensHo, eciu, spamas AABD Bokpyr
BD, mst ero cosmectum ¢ ABCD, 1o npu arom KM nofiner no KM' (no
PaBEHCTBY IPSMBIX yIJIOB), a cTopona BA ynaner ma cropony BC (no
pPaBEHCTBY YIJIOB IpH BepiunHe B); 3Ha4uuT, TO4ka M, KOTOPAs JIEKHUT
Ha KM u na BA, ynager B touky M', xoropas nexutr u na KM’,
u Ha BC. Orcioga Bunno, yto KM = KM' Taxum ofpasoM, ToOUkH
M u M' nexar no pasuble CTOpOHBI OT 6uccekTpuckl BD, Ha omsoM
K Hell NepneHAUKYJIAPE W HA PABHBIX PACCTOSHUAX OT OCHOBAHHS 3TOrO
NIePIIEHINKYJIAPA; 3HAUYUT, 9TH TOYKM CHMMETPHYHBI OTHOCHTENHLHO OCH
BD. Takum obpa3om, 6 paerobedpentom mpeyzoivHuke buccexmpuca
Y240 NpU BEPUIUHE ECTND €20 OCH CUMMEMPUL.

IIpuspakyu paBeHCTBa TPEYroJbLHHKOB

41. Hpensapurenbuble noHaATusd. JBe reoMerpudeckue GUrypsl,
HAIIPDHMEp JiBAa TPEYrOJbHUKA, KAK Mbl 3HAEM, HA3BIBAIOTCA PABHBIMH,
€CJIH OHHM MPH HAJIOXKEHHH MOTYT ObiTh COBMelleHbl. B copmemarormmx-
¢ TPEYroONbHUKAX, KOHEYHO, JOJKHBI ObITh COOTBETCTBEHHO PABHBI BCE
3JIEMeHTbI HX, T.€. CTOPOHBI, YIJIbI, BHICOTbI, MEIHAHBl U BHCCEKTPHUCHI.
OzHako st TOro, 4Tobbl YTBEPKAATH, YTO JABJ TPEYrONbHMKA PaBHBI,
HeT HeOOXOJUMOCTH YCTAHABJIMBATH DABEHCTBA BCEX UX 3JIEMEHTOB, HO-
CTaTO4HO y6eIUTHCA B PABEHCTBE TOJIHKO HEKOTOPHIX M3 HHX.

42. Tpu npu3Haka paBeHCTBa TPeyroJLHHKOR.

Teopemnbi. 1) Ecau dee cmoporwv u yeoa, 3aKAI0ONEHHBLT
MmedHcdy Humu, 00HO20 MPEY204bHUKE COOINEEMCINMEEHHO PAGHYL



1.3. TPEYI'OJIbHAKHU 37

d8YM CMOPOHAM U Y2aY, 3GKAIOMEHHOMY MENCIY HuMU, dpYyzo20
MPEY20AbHUKG, MO MAKUE MPEY20ALHUKY PAGHYL.

2) Ecau dea yzaa u nNpuaescau,agi X HUM CIMOPOHG 001020
MPEY20AbHUKG COOMBEMCIMEEHHO DAGHH JEYM Y2aaM U NPU-
aAeHcaueti ¥ HuM Cmopore Opyz020 MPeY204bHUKG, MO Maxue
MPEY2OLLHUKU PABHBL.

3) Ecau mpu cmopons 00HO20 MPEY20AbHUKG PASHB MpeM
cmoponam dpy2020 MPEY20ALHUKG, TNO MAKUE TNPEYZOALHUKYU

pasune.
4 A

c B G B,
Puc. 45
1) ycrs ABC u A1 B;C1 — nBa tpeyronbhuka (puc. 45), y XOTOpbIX
AC = A1C,, AB=A1B),, ZA=/A;.

Tpebyercss nOKA3aTh, YTO ITH TPEYTONLHHKN PABHBL.

Hanoxum AABC na AA;{Bi{C1 Tak, 4Tobul TO4ka A cosnana ¢ A
n cropona AC nouuta no A;C1*). Torma, BCrencTBue PaBEHCTBA ITHX
cTopoH, Touka C' coBmecturca ¢ C, BCIACTBUE PABEHCTBA yrnos A u A,
cropona AB noiizer no A; By, a BeieacTBUE DABEHCTBA 3TUX CTOPOH TOYKA
B copnazer ¢ By, nosroMy cropora C'B cosmecrurcs ¢ Cy By (tak kax
ZAB€ TOYKH MOXXHO COSIWHHTH TOJIBKO ORHON NpAMOH), M TPEYrojbHUKH
COBIIAIyT; 3HAYNT, OHK PABHBI.

2) lycts ABC u A1 B1C) (puc. 46) — pBa TPEyroIbHUKA, Y KOTOPHIX

4 4 LC = £C4,
B = ABl,
CB = Cl Bl.
c B G B Tpebyercs nOKa3aTh, 4TO
Puc. 46 3TH TPEYTOIbHUKH DABHAL.
uc. Hanoxum AABC Ha

A A B, C) Tak, 4Tobbl TOY-
Ka C cosnana ¢ C) u cropona CB nomna no C1B,;. Toraa, Bcneacrsue
PaBEHCTBA STHX CTOPOH, TO4YKa B cosnager ¢ By, a BCIeACTBHE PABEHCTBA
yrioB B u By, C u C;, cropona BA noitner no B1A; u cropona CA —
mo C 1 A1 .

*) [Ans BHOOMTHEHHA YKa3aHHBIX B 3TOM Naparpade HaNoXeHWi HHOTAA MPHXOAUTCS
HAKJIaAbIBAEMBIl] TPEYTONLHHK NEPEBePHYTb NPYroff CTOpoHOM.
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Tak xak JgBe mpsiMble MOTYT IEpecevbecs TOJNLKO B OZHON TOYKE, TO
BepunHa A nomxna cosnactb ¢ A;. Takum 06pa3oM, TpeyronbHHKH
COBMECTATCS; 3HAYNT, OHH DABHEIL.

3) llycts ABC w A, B,C, (puc. 47) — IBa TPeyroNbHUKA, ¥ KOTOPBIX

AB=AlBl, BC’—‘BlCl, CA=ClA1.

Tpebyercs noka3aTb, YTO 3TH TPEYTrOJILHHKH pPaBHbI. JIOKAa3bLIBATH

B ' B,
3
A c 4 c
4
B,
Puc. 47

3TOT NPHU3HAK PABEHCTBA HAJIOXKEHHEM, KAK MBI 3TO AeNajH AJA 1ePBhIX
MIPH3HAKOB, ObLI0 OBl HeyHmOOHO, TAK Kak, HE 3HAA HHMYEro O BeJHYUHe
YTJIOB, Mbl HE MOXK€M YTBEDXKAATh, YTO NPH COBHAAEHUH ABYX PABHBIX
CTOPOH COBNIAJYT M OCTAJIHLHBIE CTOPOHBI. BMECTO HAJIOXKeHHs MPUMEHHM
3/ech MpUJIcKEeHHeE.

Ipunoxum AABC x AA; B, C, tak, 4To6b y HUX COBMECTHUIINCEH PaB-
#oie cropounl AC n A;Cy. Torna AABC 3aiimer nonoxenne AA;Cy Bs.

Coegunue npsamoii Touku By # By, Mbl nony4um J8a papHOGeIpEeHHBIX
Tpeyrosnbauka A; By B2 u B C1 By ¢ o6upmM ocuoBanneM By Bs. Ho B pas-
HOGEIPEHHOM TpeyTOIbHMKE YIVIbl IpH OCHOBaHHM pasHb (§ 38); ciemo-
BaTenbHo, L1 = /2 n /3 = /4, a noromy LA B;Cy = LA;B:C) = /B.
Ho B TakoM ciiyyae JaHHbIE TPEYTOAbHUKY JOKHBI ObITE PABHBL, TAK KaK
ZABE CTOPOHBI M YrON, 3aKJIOUEHHBIH MeXJy HUMM, OJHOrO TPEeyroJbHUKA
COOTBETCTBEHHO PABHBI JBYM CTOPOHAM M YTIIY, 3aKJIOUEHHOMY MeEXIy
HMMM, JPYroTO TPEYTOJbHUKA *).

GaMedanue. B paounx mpeyzoavHUKAT NPOMUE PAENWT CTROPOH
AECAM PABHBIE Y2Abi, U OOPATHO, MPOTUE PAGHHLT Y2406 AENCAM PAsHLE
CTMOPOHDL.

JlokasaHHEIE TEOPEMBI O PABEHCTBE TPEYTOJLHHKOB M YMEHHE PacIo-
3HABaThb PAaBHBbIC TPEYTOJBLHUKH IO YKA3AHHBIM NMPU3HAKAM YPE3BLIYAiIHO
06J1er4alor pemnreHde MHOTMX FEOMETPUYECKHX 3334 H HeoOXOMMMBI s

*Y9robu npsmas By By npoxoamna scerna BHYTpH urypm A; BiC1Bs, Hano
OPUKJIAALIBATE TPEYrOJBHUKH JADYr K ADPYrYy Tak, 4To0Hn ux obmasa cropona A;Ci
6b1a HanGonbinel u3 CTOPOH.
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JOKA3aTeNIbCTBA MHOTHX TeopeM. TeopeMbl O PaBeHCTBE TPEYTONbHUKOB
SIBJASAIOTCS [NIABHBIM €PENCTBOM AJ1s1 OOHAPYKEHHA CBOUCTB CIOXHBIX I'eo-
MeTpuYecKkux Uryp. Ydanmecs ybeasaTcs B 3TOM NpH JadbHERIEM Mpo-
XOKJIEHUH [IPEIMETa.

BHemHRAit yroa TpeyroibHuUKa M €ro CBOMCTBO

43. Onpepnenenue. Yrom, CMeXHbIL ¢ KAaKUM-HUGYIb YIJIOM
TPEYTONbHHUKA (UM MHOTOYTOJIbHUKA), HA3HIBAETCA BHEILIHAM YTJIOM 3TO-
IO TPEyroJibHHKA (MJIM MHOTOYTOJIbHHKA).

E - B F
B
) /< E
F_ 4 C D
A C\ D
H

Taxoss1, Hanpumep, yrasi (puc. 48) BCD, CBE, BAF. B orsinune or
BHEIIHUX YTJIBI CAMOrO TPEYTONBHUKAE (MM MHOTOYTONIbHUKA) HA3bIBAIOTCA
BHYTDEHHMMM.

IIpu kaxkmoM yriie TpeyronbHMKA (MJIM MHOTOYTONbHHKA) MOXKHO I10-
CTPOHUTBH IO JBa BHEMIHHX yIiia (IPOJOIKUB OfHY WIH APYTYIO CTOPOHY
yraa). 3Tu JBa, yriia PABHbL, KAK YIJIbI BEPTHKAJILHBIE,

Puc. 48 Puc. 49

44. Teo pewma. Buewsnuti yeon mpeyzoavruxa 6oavuie xadxc-
0020 BHYMPEHNE20 Y2A0 €20, HE CMEICHOZO C ITNMUM SHEULHUM.

Hanpumep, goxaxeM, uro suemnnit ZBCD AABC (puc. 49) 6onsme
KaXXJOro U3 BHYTDEHHMX YIVIOB A H B, He CMEXHBIX C 3THM BHEIIHHM.

Yepes cepeauny E cropoust BC nposenem menuany AE u Ha ee
TIPOJOIKEHUH OTIOXKUM 0Tpe3ok EF + AE. Touka F, ogeBuuno, 6yner
nexats BHyTpu yrna BCD. Coemunum F ¢ C npamoit. Tpeyronnauku
ABE u EFC (nokpbiThle IITPHXaMH) PaBHBI, TAK KAK IIpH To4ke E oHM
HMEIOT IO PABHOMY YIJY, 3aKJIOYEHHOMY MEXIY JABYMS COOTBETCTBEHHO
paBHBIMH cTOpoHaMu. VI3 paBencTBa uX 3aKi04aeM, 4to yrist B u ECF,
Jiexaiue npoTus paBHbix ¢cropod AE u EF | pasusl. Ho yron ECF cocra-
BIIF€T 9aCTh BHenHero yria BC'D u noToMy MeHbILE €ro; CIe0BATENbHO,
u yroa B menbmie yria BCD.

Npopomxus cropony BC 3a Touky C, Mbl IONYyYHM BHEMIHHH yros
ACH, pasusiii yriy BCD. Ecin u3 sepuinsn! B nposegem k cropoue AC
MeIuaHy ¥ IPOJOJIKUM €e Ha TAKyl Ke JuHy 3a cropory AC, To
COBEpHOIEHHO TaK K€ JIOKaxeM, 4To yroi A menplie yrna ACH, T.e.
Mensbitte yria BCD.
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45. CunencTsue. Ecau 8 mpeyzoavruxe 00un yzos npamoii vau
mynot, mo dea dpyeuxr yzsa ocmpwe. JIeHCTBUTENLHO, AOMYCTHM, YTO
B Kako#-Hubyap LC AABC (puc.
50 u 51) Gyumer npsmol uam
TYNOH, TOTJa CMEXKHBI C HUM
puemtnuit yron BCO pomxen
ObITH NMPSMON MJIM OCTPBIIL; CJTe-
J0BaTesbHO, yrisl A u B, KoTo-
pble, N0 JOKA3aHHOMY, MEHbIIE
A C pu4 ¢ p 3TOTO BHEIIHETrO YTIJia, JOMKHBI
Puc. 50 Puc. 51 6bITh 00a OCTpLIE.

CoorHomienus MeX/y CTOPOHaAMH M YyIJIaMH TpeyroJbHHKAa

46. Teopemn. Bo BCAKOM TpeyrolbHUKE

1) NPOTHB pABHLIX CTOPOH JIE€XAT PABHBIE YTJILI;

2) npoTus Gonbllel CTOPOHBI JIEXKHUT GONbIIHIA YToJ.

1) Ecin ABe CTOPOHBI TPEYrOABHAKA PABHBI, TO OH PaBHOOCAPEHHBII,
TOTJA YIJIBL, JIEXKAIINE MPOTUB 3THX CTOPOH, JO/KHbLI GLITh PaBHBI, Kak
YIJIBI TIPH OCHOBAHWH PaBHODEAPEHHOro Tpe-
yroasHuka (§ 38). B

2) IIycts 8 AABC (puc. 52) cropona AB
6onbire BC; Tpebyercs nokaszars, 4ro yron C
Gosbire yraa A.

Otnoxum Ha Gonbiueit cropore BA or Bep- D
muHbel B orpe3ok BD, paBHBIY MeHblueil cTO-
poue BC, u coepunum D ¢ (' npamoir. To- 4 C
raa nony4yuM pasuoOenpennnlit ADBC, y xo-
TOPOr0 yIJIBL NPH OCHOBAHUM PABHBL, T.e€.
ZBDC = /BCD. Ho yron BDC, xak BHem-
Huit o otHomenuw Kk AADC, 6onpiue yria A,
ciemoBaTenso, u yrosu BC'D 6onbie yria A, a 0oTOMy ¥ OGAABHO Yro.a
BC A 6ombiue yria A, yro u TpeboBanoch JOKA3ATD.

47. O6parusie TeopeMbl. Bo scakom mpeyzoasvrure:

1) npomus pasHHMIT Y2408 AEHCAN PAGHBLE CIMOPOHBL;

2) npomus Goavutezo ya.aa aexncum boavwias Cmopona.

1) ITycte 8 AABC yraiet A C pasust (puc. 53); TpeGyercs 10Ka3aTh,
uro BA = BC.

Ipeanonoxum nporusHoe, T.€. 4T0 cTOpoHbl AB n BC He paBHbIL
Torpa ozHa u3 3TUX CTOPOH JOMKHA O6bITh Bosbie APYTOW, W, CIeAoBa-
TeJIbHO, COTJIACHO NPAMOM TeopeMe, oguH u3 yriioB A u C momxken ObIThb
Gossire gpyroro. Ho 3To nporusopeydnT ycnoBuio, uro ZA4A = ZC; 3nauur,
HeJIb3s! JONYCTHTDb, YTO CTOPOHBI AB 1 BC He paBHBI; OCTAETCH IPHHATD,
yro AB = BC.

Puc. 52
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2) Ilycts B AABC (puc. 54) B B
yron C Gonpmie yrna A; Tpe-
O6yerca mokasarb, yto AB >
> BC.
IlpesnonoxuM npoTUBHOE,
T.€. ur0 AB He Gompme BC.

Torga MOryT UOpenCcTaBHTHCHA 4 C 4 c
asa cay4as: wim AB = BC,
wm AB < BC. Puc. 53 Puc. 54

B nepsom cityuae, cornacHo
npsiMmoit Teopeme, yroj C 6o Ob paBet yriy A, Bo BropoM ciyyuae yron C
66171 O6b1 MeHbILE yriia A; B TO B APYroe MPOTUBOPEYHT YCIOBUIO; 3HAYHT,
oba 3TH ciiyvas uckiodaiores. OcraeTca oouH BO3MOXHBIN CIydai, 4TO
AB > BC. :

Cnencreusa. 1) B pasHocmoportem mpeyz04oHuKe 6Ce Yziv PAEHBL.

2) B pagnoy204bHom MPEyzoibHUKE 6CE CTROPOHDBL PAGHDL.

48. JloxkasaTeabcTBo oT OpoTUBHOTO. (Crnocod, KOTOPBIM MbI
TOJBKO YTO JOKa3ajd oDpaTHble TEODPEMBI, HA3BLIBAETCA MOKA3ATEJIb-
CTBOM OT IIPOTHBHOrO, WK IpUBeAeHueM K HesenocTu (reductio ad
absurdum). ITepBoe HazBanue 3TOT CIOCOD MOMY YMJI IOTOMY, YTO B HAHAJE
paccyKAEHUs [eJIaeTcs NPeIooKeHne, IPOTUBHOE (IIPOTHBOTIONOKHOE)
TOMY, YTO TpeOyeTcst foKa3arh. [IpuBeieHreM K HEIEOCTH OH HA3bIBAETCS
BCJIECTBHE TOrO, YTO, PACCYXK/as HA OCHOBAHHMK CAEIAHHOTO IPENHONO-
>KeHHsI, Mbl IPHXOLUM K HenenoMy Beisony (x abcypay). [onyuenne Ta-
KOTO BbIBOJA 3ACTaBJAET HAC OTBEPrHYTh CAEJIAHHOE BHAYAJIE JONYICHHE
M IPUHATDL TO, KOTOPOE TpehOBAJIOCH JOKA3ATh.

STOT npueM OYeHb 4aCTO yNOTpebIIsierca JJist JOKA3aTeIbCTBA TEOPEM.

49. 3ameuaune 06 o6paTHbIX TeopeMax. HaunHaommue u3ydaTs
reoMeTPHIO YaCTO IEJIal0T OfHY XapakTepHyio omubky. OHa 3akmovaerca
B TOM, 4YTO NPAaBHJILHOCTH OOPATHOI TeOpeMbl CYMTAIOT caMo coboil pa-
3yMeromielics, ecny JoKa3ana npamas Teopema. OTcrona npencrasiieHHe,
4TO JOKa33TeNbCTBO OOpaTHbX TeopeM Boobuie uzmuiiHe. OmmbouYHOCTD
TAKOr0 3aKJIIOYEeHHUd MOXKeT OBITb TIOKA3aHa B psAAe nmpuMepos. B dacrao-
cTH, Takoit npumep 6bu1 npusenes B § 30. IosTtomy obpaTHbie Teopemst,
KOTJIa OHU BEPHBI, BCErJIA JIOKA3bIBAIOTCH 0CODO0.

CpaBHuTeNIbHAA AJINMHA IPAMOJIMHEHHOr0 oTpe3ka
M JIOMaHO# JIMHHH

50. Teopewma. B mpeyzoavnure xaxncdas cmopora mernbuie
cymmot 0syr Opyaur CImopom.

Ecnu B TpeyronpHuKe BO3bMEM CTOPOHY HE CaMyio DOIbIIyIO, TO,
KOHEYHO, OHA OKAXKeTCs MeHee CyMMBbl JABYX JPYTUX CTOPOH. 3HAYHT,
HaM H3JO AOKA3aTh, YTO Jaxke HaMOONbUIA s CTOPOHA TPEYTONBHHMKA
MEHbIlIE CyMMBbI JBYX JDYTHX CTOPOH.

Iycts B AABC (puc. 55) nan6onsmast cropona ects AC. [Ipogonxus
cropony AB, omnoxum BD = BC u nposesem DC. Tax xaxk ABDC
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paBHOGenpenubilt, To LD = /DCB; nostromy yron D Menslte yria
DCA, u, cnenoBarensno, B AADC cropona AC mensme AD (§47), T.e.
AC < AB + BD. 3amenns BD na BC, nomy4um:

AC < AB + BC.

Cnepncrsue OTHEMEM OT 06erX 4acTell BHIBEJICHHOTO HEPABEHCTBA
no AB wim no BC:
. AC — AB < BC;

AC — BC < AB.

YuTas 3TH HEPABEHCTBA CIpaBa HAJNEBO, BUIMM, YTO KAXIas H3 CTOPOH
BC u AB 6onb1ie pa3HOCTH ABYX APYTHX CTOPOH; TaK KAK 3TO )K€ MOXKHO, -
OYEBUIHO, CKa3aTb H O Tperbeil, Haubombinel cropone AC, To, 3HAYHUT,
€ mpeyzorvruKe Kancdas cmopona 6oavwe pasnocmu deyT Ipyaur cmo-
DOH.

51. Teopewma. Ompesox npamoti, coedunsrouwuti dee xaxue-
Hubydv mouxu, menvue 8caxoti aomanotl, coedunirowel smu
Jice mouxu.

Ecim nomaHas, 0 KOTOPO# rOBOPHTCA 3/€Ch, COCTOMT TOJBKO U3 ABYX
CTOPOH, TO TeopeMa yxe Oblma noxazana B mpeaplayineM mnaparpade.
PaccmoTpum cyvait, KOTIa JJOMaHasi COCTOMT 6oree YeM U3 ABYX CTOPOH.
IIycrs AE (puc. 56) ecTb OTpPe30K NPAMOil, COSIHHAIONMMI TOYKH A

D C

Puc. 55 . Puc. 56

u E, a ABCDE — xakas-HuOyZAb JIOMaHasA, COeIMHAIONIAA Te JKe TOYKH.
Tpebyercs nokasars, 410 AE Mensme cymmer AB + BC + CD + DE.
Coenunne A ¢ C u D, Haxomum, COrIacHO npeasIAymelt Teopeme:

AE < AD + DE;
AD < AC +CD;
AC < AB + BC.

CroxxuM NOYWIEHHO 3TH HEPABEHCTBA M 3aTeM OT ODEMX YaCTel IOMyHeH-
HOro HepaBeHcTBa otHuMeM 1o AD u AC, Torna nomy4dum:

AE < AB+ BC+CD + DE.
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52. TpeyroJbHHKH € ABYyMS COOTBETCTBEHHO PAaBHBIMH CTOPO-
HaMHu.

Teopemsl. Ecau d8e cmopons 00H020 MPEY20ALRUKE COOM-
6EMCIMBEHNO pPABHH 06YM CMOPOHGM OPY2020 MpeYyzoavHuUKG,
mo:

1) npomue Goavuiezo u3 Y2108, 3aKAIOUEHHBT MeHCIY HUMU,
aesicum boavwas cmopona;

2) o6paTHO: npomue Goavweti U3 HEPAGHKT CMOPOH AedHCUMm
Goavwuti yz2oa.

\C:1

1) ycrs B Tpeyromsnukax ABC u Ay By Cy nawo (puc. 57): AC = A, Cy,
AB = A1By n LA > ZA,. Tpebyerca nmokasats, uro BC > BC;.
Hamoxnm AA1B,C) va AABC Tak, utobsr cropona A;C; cosnajana
¢ AC. Tak xax ZA; < Z£BAC, 10 cropona A;B; mofizer BHYTpH
yrna BAC; nycte AA,ByC; 3aiiMer nonoxenue AB,C (sepmuna B,
MOXeT OKa3aThcs niy BHe AABC, unu BHYTPH HeEro, WM e Ha CTOPOHe
BC; nokasarenbcTBo MOXeT GbITb NPHMEHEHO KO BCEM 3THM CIYX:2aM).
Iposenem 6uccexkrpucy AD yrna BAB,; u coeaunum D ¢ B,; ‘torna
HonyyuM JABa Tpeyroiasuuka: ABD u D AB,, KoTopble PaBHbI, IOTOMY 4TO
y uux AD — obmas cropona, AB = AB; no yenosuo u ZBAD = /DAB,
N0 NOCTPOeHHI0. U3 paBeHCTBA TpeyronbHMKOB cieayer: BD = DB,.
Tenepp u3 ADCB; sbiBognm: DoC < By D + DC (§50), nin (3amenus
ByD na BD):

BsC < BD+ DC, 3unauur, B,C; < BC.

2) Iycrp B Tex xe tpeyronsuukax ABC u A; B, C) nano: AB = A, By;
AC = A;:Cy u BC > B,C1; nokaxem, uto ZA > ZA;.

Honycrtum nporusHoe, T. e. 410 yron A He Gonblue yraa A, Torga mMo-
ryT NPeCTaBUTLCA ABa caydas: wiu LZBAC = ZA,, unu LBAC < ZA,.
B nepBoM ciyuae TpeyronbHuku GblLiu Obl paBHBI M, CJIEIOBATENbHO,
cropona BC paBusnack 661 By C), 4TO NPOTHBOPEYHT yCIOBHIO; BO BTOPOM
ciaydae cropona BC (cornacuo teopeme 1) 6bina 6bl Mennme BCy, 4To
TaK>Ke HPOTHBOPEYHUT YCIOBUIO. 3HAYUT, 0063 ITH CAydas HCKIIOYAIOTCS;
OCTAEeTCHA OJUH BO3MOMKHBIN CIy4ait, uto LA > ZA;.
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CpaBHuTeNIbHaf JJNHA NepHeHIUKYJIAPa U HAKJIOHHBIX

53. Teopewma. Ilepnenduxyrap, onyuwennunti us xaxoti-
HUbYdb MOUKU Ha NPRIMYI0, MEMbLULE BCAKOU HAKAOKHOL, NPo-
sedennoti u3 mod sice MONKU Ha IMY NPAMYIO*).

Ilycrs AB (puc. 58) ecTh nepneHauxkyasp, ONyLIeHHbH H3 Toukyu A Ha
npamyio MN, u AC — kaxasg-uulyap HAKJIOHHAA, POBECHHAA M3 TOMN
ke ToukH A k npsimoit M N; tpebyerca n0Ka3aTs, uto AB < AC.

B AABC yron B upsimoft, a yroa C ocrpstii (§ 45); 3naqnt, £C < /B
u moroMy AB < AC, 4ro u TpeboBanoch JOKA3aTh.

3aMevanwne Korga roBopsar: «paccTOsHUE TOYKU OT MPAMOH», TO
pa3syMeT KpaTdafliee PAacCTOSHHE, H3MEPSAEMOE [0 NEPIEHIUKY -
Py, ONYIUEHHOMY H3 3TOH TOYKM HA NIPAMYIO.

54. Teopema. Ecau us odnoti u moti sce moruxu, 63a-
moti éHe npamoti, nposedersv: k¥ Mot npamoti nepnenduxyasp
u xaxue-Hubyds HaKxAOHMBIE, TO:

1) ecau ocrhoearus 08YT HAKAOHHBT 00unaK0680 Ydasenn om
OCHOBAHUA NEPNEHIUKYAAPA, O TAKUE HAKAOHKDIE DACGHY,

2) ecau ocHoBaHUR 06YT HAKAOHHBT HeoduHaxoeo ydaaerb
OM 0CHOBAHUS NEPNERIUKYAADA, MO MA U3 HAKAOHHNT boavuue,
ocnosanue Komopot daaviue OMCMOUN O OCHOBAHUSA TEepNeH-
duxyaapa.

Y A
C B
M N M—F B D E Y
Puc. 58 Puc. 59

1) Ilycre AC u AD (puc. 59) 6yayT ABe HAKNOHHbIE, TPOBEJCHHDIC U3
Touku A K npamoit M N, ocroBarng koropsix C 1 D OXHHAKOBO YIAJIEHbI
OT OCHOBaHUA nepueHaukyasapa AB, T.e. CB = BD; tpebyercsa 10Ka3aTh,
yro AC = AD. '

B Tpeyronsaukax ABC u ABD ectsb 061mas cropona AB u cBepx Toro
BC = BD (no ycnoeuio) u LZABC = ZABD (xak yribl npsiMbi€); 3HAUHT,
9TH TPEYTONhHUKU paBHBL, u noromy AC = AD.

2) Mycts AC u AE (puc. 59) byayT Ipe Takue HAKJOHHBIE, MPOBE-
AEHHbIE M3 TOYKH @ K TpaAMoit M N, OCHOBaHUS KOTOPBIX HEOJUHAKOBO

*) B nm. 53, 54 1 55 pagu KPaTKOCTH TEPMHUHHB! «IEPICHAMKYJIAP> H <HAKIOHHAT»
YNOTPeGNAIOTCA BMECTO <OTPE30K MEPNeHANKY.IAPa, OrPAaHHYeHHBbI# AAHHON TOUKOMH
H OCHOBAHHEM [EPNEHAHKYNIAPa» M «OTPE3OK HAKJOHHON, OrpaHMYeHHHH NAHHOK
TOYKOH ¥ OCHOBAHHEM HaKJIOHHOi».
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yAajieHsl OT OCHOBAHWSA NEPIEeHIUKYJIAPa; Hampumep, nycts BE > BC.
Tpebyercst gokazars, urc AE > AC.

Ornoxum BD = BC w uposenem AD. Ilo nokasanHomy Beimie AD =
= AC. Cpapuum AE ¢ AD. Yron ADE ecTy BHEIHMIt 10 OTHOIIEHHIO
ANABD, v noroMy oH 6onbiue npamoro yria ABD; cieposarensho, yron
ADE rtynoit, u notomy yron AED nomxen 6bith ocrpeiii (§45), 3naunT,
LADE > LAED wu, cnepoBarensho, AE > AD, u notomy AE > AC.

55. O6parunie Teopembl. Ecau us odnod u moti sce
movxu, e3amoti ene npamoti (puc. 59), nposedenst x amoti npa-
MOU nepnendukyasp u Kaxue-Hubydv HaAKAOHNBE, MO:

1) ecau dee HaxAOMMBIE PABHDN, MO UL OCHOBAHUA 0JUHAKOBO
YoaAEeHBL O OCHOBAHUR NEPNEHRIUKYALDA;

2) ecau dee HAKAOHHBIE HE PABHB, MO OcHOsaNue boavuueti us
HUT daadluie OMCIMOouUMm oM OCHOBAHUA NEPNEHIUKYAADA.

IIpenocrapifem ydallHMCA CAMHM JOKA3aTh 3TH TeopeMnl (crocobom
OT IPOTHUBHOTO).

Hpnaﬂaxn paBeHCTBa NIPAMOYTOJIbHBIX TPEYIrOJIbHHUKOB

56. /Ipa mpusHaka, He TpeOymomue 0co60ro KoKaszarejJbLCTBA.
Tak Kak B IPAMOYTONBHBIX TPEYTONbLHUKAX YTIIbI, COAEPKAIIAECS MEXKIY
KaTeTaMH, BCETJIa PABHBI, KAK YIJIbL IPSMBIE, TO NPAMOYZ0ALHBIE MPE-
Y20AbHUKU PAGHDBL:

1) ecau wamemut 00HO20 MPEY20ALHUKA COOMEEMCIMEEHHO
pasHbt xamemam 0pyz2020;

2) ecau xamem u npuaescawuti € Hemy ocmpuli y2oa 001020
MPEY20AbHUKG COOMBEMCINEEHHO PABHBL KAMNEMY U NPUAEHCA-
UWEMY K HEMY OCTMPOMY Y24y GPY2020 MPEY204bHUKG.

OTH JBa OpPH3HAKA HE TPEeOYIOT 0COBGOr0 NOKA3ATENAbCTBA, TAK KAK
OHHM TPEJCTABJAIOT YaCTHbIE CIy4Yad OOWMX npu3HaKoB. JlokaxkeM eme
ZBa CIeAYIOIIX ITPU3HAKA, OTHOCSINUXCS TOJIBKO K NPSIMOYTOMBHBIM Tpe-
YTOJIbHUKAM.

57. IBa mpusHaka, Tpebyrouime ocoboro moka3aTesbCTBa.
Teopewmbl. IIpamoyzoavHsie mpeyzoabHuKy PAEHDBE

1) ecau eunomenysa u
ocmpuwii yzoa o00HO2O mMpe- B B,
Y20AbHUKE COOMEEMCIMEEHHO
PABHBL 2UNOMERY3E U OCMPO-

MY yaay 0pyz2020 Un

2) ecau zunomenysa u xa-
mem 00HO020 mpey20avHUKG
COOMEBEMCIMBEHHO DAGHBE 2U-

nomenyse u xamemy dpyzozo. A C 4 GG
1) HyCTb ABC wu A1B101 P 2
uc. 60
(puc. 60) — gBa HPAMOYrOJh-

HBIX TPEYI'OJIbHUKA, Y KOTODBIX
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AB = A1 B, n LA = ZA;; TpebyeTcs A0Ka3aTh, 4TO 3TH TPEYTOALHHKH
PaBHBL.

Hanoxum AABC Ha AA,B;C) rtak, 4Tobbl Y- HHX COBMECTHJIHCH
pasHbI€ runoTery3sl. Torna no pasencTsy yrios A u A; kater AC noitaer
no A;Cy. Ilpu srom Touka C nomxHa coBmagaTh ¢ Toukoit C), HOTOMY 4TO
€CITH MPeJONOKHM, YTO OHA He COBHAJET ¢ Toukoi Cp, TO TOra KaTeT
BC 3anan 661 nonoxenune B1Cy, wnu B1C3, 4T0 HEBO3MOXKHO, TAK KAK M3
oanoit Touxkn By nenp3s na npsmyo A; C) onycTaTs JBa nepneHauKynapa
(3101 44 qu2 HIHn 3101 u Blcg).

2) Oycrs (puc. 61 u 62) B nps-

B, MOYTONBHBIX TPeyroJbHUKAX JAHO:

B AB = A1 By n BC = B,C,; Tpe-

6yerca J0OKa3aTh, YTO TPEYrOJb-
HuUKH paBHbl. Hamoxum AABC
Ha AA,B;Cy, Ttak, 4tobnl y HUX
COBMECTHIHCH PaBHbIe KaTeTol BC
u B,C,. Toraa no pasencrBy nps-
Mbix yryioB CA noiiger no CiA;.
IIpn sToM ruiiorenysa AB He Mo-

y: G (
A C4h 4 4 ! JKeT He COBMECTHTBLCS € I'MIIOTEHY-
30#t A; By, noromy 4ro, ecnu 6n1
Puc. 61 Puc. 62 OHA 3aHsAJNa nojioXenue A,B; unn

A3z B;, To Torga Mbl UMemH 66l ¢ ABe
paBHble HakJIOHHbIe (A; B 1 A3 B
unu A; B) u A3 B, KOTOpBIE HEOMMHAKOBO YIAJEHBI OT OCHOBAHHA Mep-
HeHIUKY/IApa, YTO HeBO3MOXKHO (§ 54). -

CBoiicTBO NepueHAUKYNAPa, MPOBEAEHHOT0 K OTPe3Ky NpsAMoii
Yepe3 ero cepeauHy, A CBOHCTBO GHCCEKTPHCHL yIVia

58.  CBoiiCTBO NEPNEHAMKYNAPA, HPOBEACHHOTO K OTPE3KY NpPAMOi
yepe3 ero CepeauHy, H CBOUCTBO GMCCEKTPUCHL yIiIa OY€Hb CXOMHBI MEXIY
coboit. UTo6bI nyduie BUAETH CXOACTBO ITHX CBOICTB, MBI H3JIOXKHMM HX
apaJuUIeSIbHO.

1) Ecau xaxasa-nubyds mou- 1) Ecau xaxas-nubydo mou-

xa (K, puc. 63) aesxcum mna
nepnenduxyaspe (M N), npoee-
dennom wuepes cepeduny om-
peaxa(AB), mo ona odunaxoeo
ydanena 0m KOHYOE 31020 Om-
pesxa (1.e. KA = KB)

xa (K, puc. 64) sencum na buc-
cekmpuce (OM yrna (AOB),
mo oxa odunaxoeo ydaaera om
cmopor amozo yzaa (1.e. mep-
neaaukynapst KD u KC pasHbi).
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N
Puc. 63'

Tak kax MN LAB u AO = OB,
70 AK u KB cyTr HaKJIOH-
Hbie X ADB, OCHOBaHHSA KOTODBIX
ONHHAKOBO YJaJIeHbl OT OCHO-

BaHHA [IEepPHNeHAUKYJApa, 3HAIUT
KA=KB.

2) O6paTtuaa Teopema.

Ecau xaxas-wubydv mouxa
(K, puc. 63) odurnaxoeo ydasena
om xonyoe ompesxa AB (T.e. ec-
m KA = KB), mo ona aexcum
Ha nepnenduxyaspe, nposeden-
HOM X ompeaxy AB wxepes ezo
cepeduny.

IlpoBenem wuepes K npamyio
MNLAB; torga MbI MOIy4#M
JIB3 NIPSIMOYTOJIbHBIX TPEYTOMbHUKA
KAO u KBO, xotopvle, umes
06unit karer K O u pagnbie runore-
HYy3bl, paBHbl, a noromy AO = OB.
3Hauut, npamass M N, nposenes-
Hasg HaMmH depes K mnepneHnu-
KylaspHO K AB, JeiuT OTpesok
AB  nononam.

59.

Pnc. 64

Tax kax OM penur yrosn nono-
J1aM, TO IPSMOYTOIbHbIE TPEYroJib-
uuka OCK u ODK, nmes obuiyio
CHIOTEHY3Y U PABHBIE OCTPbIE YIJIbl
npu BeptuuHe (O, paBHBI U [IOTOMY
KC=KD. )

2) O6parnasa reopema.

Ecau xaxas-nubyds mouxa
(K, puc. 64) odunaxoso ydase-
Ha om cmopon yaaa (T.e. ecau
neprnesaukyaapsl KC u KD pas-
HBI), MO OHG aedcum nra buc-
cexmpuce 3mMoz0 yzaaa.

Yepes O u K nposenem nps-
myio OM. Toraa nonyuum nBa nps-
MOyroipHbix Tpeyronbanka OCK
1 ODK, xoropwie, umess obLIyI0
THIOTEHY3y ¥ paBHble Karetht CK
u DK, paBHBl, & IOTOMY DaBHBI
¥ yrusl npe BepmuHe O. 3Hauywr,
npamas OM, npoBeneHHas uepe3
Touky K, 6ymer 6ucceKTpHCOit yria
AOB.

Crnepncrprye M3 asyx nokasannbix TeopeM (Ipsamoi u obpar-

HOM) MOX<HO BBIBECTH €Il CIEAYIOMHE IPOTHBONOMOKHbBIE TE€OPEMBL:
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Ecau xaxas-nHubydv mon- Ecau xaxas-nubydv mowu-
KG He AeHCUIM HaA nepnenduxy- | Ka He aescum na buccexmpu-
AApe, nposedennom K ompesxy | ce yzaa, mo ona Heoduraxo-
uepes €20 cepeduny, Mo OKa | 80 ydaaeHa OM CMOPOH 3MO20
Heodunaxo8o ydaaena om xou- | yaaa.
U086 9Mo20 oMmpesxa.

[IpengocraBnsgeM caMuM yyaluMCs JOKA3aTh STH TeOpeMbl (crnocobom
OT IIPOTHBHOIO).

60. T'eomerpudeckoe Mmecro. [eoMerpuyeckum MecToM Todek, 06-
JI3JAIONTHX HEKOTOPBHIM CBOHCTBOM, HA3bIBAETCH TAKAA JUHAA (MIM NO-
BEPXHOCTh B IIPOCTPAHCTBE) MM BOOBUIE Takas COBOKYIHOCTb TOYEK,
KOTOPasi COOEPKUT B cebe Bce TOUKH, 00JIAJAI0NINE ITUM CBOMCTBOM, U HE
COJIEP>KHUT HU OFHOH TOYKH, He obiagatomeit uMm. '

Hanpumep, reOMeTPUYECKOE MECTO TOYEK, HAXOIAMMXCH H3 JAHHOM
PacCTOSHUM T OT JAaHHOH TOuKH C, eCTh OKPY’KHOCTb C LIEHTPOM B TOYKE
C u paguycom r. 113 reopem npeapiayux naparpados cienyer:

Teomempuneckoe mecmo moex, 00unaxo6o yogaennux om deys dan-
HUT TMOYeK, eCTNb NePneHduryisp, nposedenmuiti ¥ ompesxy nNPpamoti,
COCOUHAIOUEMY IMU MOYKU, YEPE3 €20 Cepeduny.

Teomempunecxoe mecmo movex, 00uHAK080 YOGAEHHBT OM CIMOPOH
yaaa, ecmsb buccexmpuca 3mozo yaaa.

4. OCHOBHDBIE 3AJJAYYY HA IIOCTPOEHHME

61. IIpeaBapureabnoe 3ameuanue. Teopemsbl, ZOKa3aHHLIE HAMH
paHee, MIO3BOJISIIOT PEIIaTh HEKOTOPbIE 333249 Ha, NMOCTpOeHHe. 3a-
METHM, 4YTO B IEMEHTAPHON reOMETPHH PACCMATPHUBAIOTCA TOJBKO TAKHE
IIOCTPOEHHsI, KOTOPHIe MOrYT OBITH BbIIIOJHEHBI C IOMOIBIO THHEH KU 1
HHUPKY & Ynorpebileane 1epTeKHOr0 TPEYroJIbHIUKA U HEKOTOPHIX ApPY-
rux npubopoB XOTH H JOMYCKAETCS PAJU COKPAIIEHHWS BPEMeHH, HO He
ABJIAETCS He0OXOOUMBIM.

62. 3apmaua 1. Hocmpoumsn mpéyzozvbmm 0 MPem €20 CMopo-
nam a, b u ¢ (puc. 65).

A
=
e a 3
B—— b —
L b c
c
S, —
mM—C B__n

Puc. 65

Ha xaxoi#i-uubyap npsimoit M N orknansiBaem orpe3ok CB, papHblit
OJHON M3 JAHHBIX CTOPOH, HampuMmep a. OmuHUcbIBaeM ABe HeGONBINME
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Ayru ¢ neHrpamu B Toukax C u B, ogny paamycom, paBHbiM b, Apyryio
paauycoMm, paBHbiM c. Touky A, B KOTOPOH 3T JYrH NepPeceKaroTCH,
coeaunsiem ¢ B u C; AABC 6ymer NCKOMBII.

3aMmeuanue. Yrobbl Tpu OTpe3Ka IPAMON MOIIM CIYXKHTb CTOPO-
HAMHU TPEYrONbHUKA, HeOOXomuMo, 4Tobbl Gosbuinit u3 HUX OblI MeHbIle
CYMMBI JBYX OCTasbHbIX {§ 50).

63. 3Bapmawa 2. IlIocmpoums yeoa, pasuwiii dannomy yery ABC,
001OT U3 CTOPOH KOMOPO2O AGAAEMCA JAHHAA TPAMAR U GEPULUNG KOMO-
pozo Hazodumca 8 dannoti mouxe O (mowxa O pacnososicena na Npamot
MN, puc. 66).

(o4
1Y) b

a

E
B AMO PN

Puc. 66

OnuceiBaeM NPOM3BONBLHBIM PAJMYCOM C IEHTPOM B Bepmuae B mexiny
CTOPOHAMH [AHHOTO yria gyry EF'; 3atem, He usMmeHsAs pacTBOPa LUp-
Kyllsl, IEPDEHOCUM €ro ocTpue B Touky () u onuceiBaeMm ayry PQ. Hamee
onuckiBaeM ayry ab ¢ uenTpom B rouke P paanycoM, paBHBIM PACCTOAHHIO
Mmex gy Toukamn E u F. Hakowneu, 4epe3 toyku O u R (mepeceuenue
ABYX JAyT) NpoBOAMM npamyko. Yron ROP pasen yray ABC, noTtoMy 4to
rpeyrosibHukd ROP u F BE | uMmerompe COOTBETCTBEHHO PABHbIE CTOPOHE!,
PaBHbI.

64. 3amaua 3. Paadeaumsd dannniii yeoa ABC nonoaam (puc. 67),
JAPYTUMHE CJIOBAMH, NOCMPOums buccexmpucy 0annozo y2a6 UM OPOBECTH
ero ocv cummempuu. C ueHTpOM B BepuinHe B BPOU3BOJILHBIM PATHYCOM
ONMLIEM MeXxJAy cTOpoHamu yria nyry DFE. 3areM, B3SB NpOM3BOJIbHBIHA
pacTBOP UAPKYJIst, 66abWH, OHAKO, [IOJIOBHHBI PACCTOAHAA MEXIY TOY-
kaMd E u D (cM. 3ameuanue K 3ajade 1), OnuchiBaeM 3THM PaCTBOPOM
HebombIiKMe Oyru ¢ UeHTpamu B Toukax D um E, KoTophle mepecekyTcs
B HekoTopoll Touke F. Ilposena npamyio BF, mbl nonyunm GuccekTpucy
yria ABC.

Juia noxazaTenbcTBa coenuHuM npsiMbiMu TouKy F ¢ D u E; torpa
NOJy4HM JBa TpeyroabHuka BEF u BDF| KoTOpble paBHB, TAK KAK Y HUX
BF — obuas cropona, BD = BE u DF = EF 1o nocrpoesuo. U3
PaBEHCTBA TPEYTOJILHUKOR cnenyer: LABF = /CBF.

65. 3apaua 4. H3 dannod mowxu C npamott AB eoccmasums x
amoti npamot nepnenduxyasap (puc. 68).

OrnoxuMm Ha AB 110 06€ cTOpoHbI OT AaHHOK TOYKH C paBHbLIE OTPE3KU
(npoussonbroii ayuest) CD u CE. C uenrpamu B Touxax E u D oauum
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C
<
E F >XF
D E
B - 5 4 A— = —B
Puc. 67 Puc. 68

H TeM XK€ DPacTBOPOM IHMpKyJls (66nbmmM, oanako, CD) onumeM ape
HeGoNbIIAe YT, KOTOPLIE IEPECeKYTCss B HekoTopoit Touke F. Ilpsamas,
nposeseHnas depes Touk C u F, Oyner HCKOMbIM nEPHEHHKYIIAPOM.

JefCTBHTENbHO, KAK BHAHO U3 IMOCTPOEHHUS, TOYKa F OIHHAKOBO yJa-
neHa ot Touek D u E; crnenosarenbho, OHA [OXKHA JIEKATb Ha NepreH-
JAuKynspe, nposenennoM x orpesky DE uepes ero cepeamny (§58); Ho
cepenuHa 3Toro orpe3ka ects C, a depes touku C u F Moxno nposectn
TOJILKO OAMY NpsaMy1o; 3uaunt, FCLDE,

66. 3agaua 5. H3 dannot mowxu A onycmums nepnenduxyaip
Ha dannyro npamyro BC (puc. 69).

C penTpoM B TOUYKe A NPOU3BOJBHBIM PACTBOPOM LHPKY/sA {6AIbIIM,
OJIHAKO, paccToanus oT A go BC) omuuieM Ayry, KOTopas nepecedercs
¢ BC B xakux-uubyap Toukax D u E. C ueHTpamMu B 3THX TOYKAx
HOPOU3BOJIbHBIM, HO OJHMM H TEM JXX€ PacTBOPOM UMPKyns (66abmmM,
onnaxo, YoDE), nposonum e neGonbinne Jyru, KOTOPbIE NEPECEKYTCs
Mexny coboit B HekoTopoit Touxe F. Ilpsmasa AF 6yneT ucKOMBbIM mep-
NEHIUKYIAPOM.

JeficTBuTENbHO, KAK BUAHO U3 NOCTPOCHHKA, KAXKIAA U3 TOYeKk A u F
ONUHAKOBO yAanena or D u E, a Takue TOYKH JIEXKAT Ha NEPNEHIUKYIAPE,
nposefleHHOM K oTpe3ky DE depes ero cepennny (§ 58).

67. 3anaua 6. IIposecmu nepnénduxyaap x dannomy ompesxy
npamoti (AB) wepes e20 cepeduny (puc. 70); ADYTHMH CIOBAMH, NOCTNPO-
umo ocb cummempuu ompesxa (AB). TIpoHM3BONBHEIM, HO OZMHAKOBBIM
pactBopom nupKys (66asmmm Yo AB) onmcbiBaeM mBe nyrH ¢ neHTpaMu
B TouKax A u B, KoTopsle nepecekyTca Mexk iy co60it B HEKOTODBIX TOYKAX
C u D. llpamast CD Gyner ucKOMbIM TEpPIEHMKYIISPOM.

HeficTBUTENbHO, KAK BUAHO U3 NOCTPOEHHS, KAXAas w3 toyek C u D
OIMHAKOBO yjajeHa oT A 1 B; cnenosarensHo, 3TH TOYKH AOJKHBI JIEXKATH
Ha ocH CUMMeTpuu otpe3ka AB.

3anaua 7. Pazdeaums nonosam dannsid ompesox npamoti (puc. 70).
Pemaercs Tak e, Kak NpeapiAyIas 330a4a.

68. IIpumep Gosiee cnoxxHolt 3agauyn. IIpu nomoinu 3THX OCHOB-
HBIX 3afia4 MOXHO pemars 3aa4u Gonee cnoxuble. s npuMepa pemum

CHIeYIONYIO 3aAa4Yy.
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A
Q
B2 E -
\Tr—/ A -8B
L B
XF /
Puc. 69 Puc. 70

)

3 a 1 a4 a. llocmpoumsv mpeyzoavnux, 3nas e20 ocrosanue B, yzon a,
npurescawiull ¥ ocrosanuw, U cymmy s 9syxr boxosmx cmopon (puc. 71).

A
Puc. 71

Yro6bI COCTABUTDH MJIAH PEINEHH A, NIPE/IIONIOXKHM, 9TO 3a]a4a pelleHa,
T.e. 4T0 Haiifen Takoit AABC, y koroporo ocuosatne AC = b, ZA=a
u AB+BC = s. PaccmorpuM teneps nonydenHsiit yeprex. Cropony AC,
paBHYIO b, ¥ yron A, paBHBIA @, MBI IOCTPOWTDL yMeeM. JHAUHT, OCTAETCA
HalTH Ha Apyro# cTopoHe yria A Takyw To4uKy B, 4robbi cymma AB+
+BC paBHanace s. Ilponomxus AB, otnoxum orpesok AD, paBHbI s.

Tenepr BOMpOC HPHBOAUTCH K TOMY, 4T00H Ha npsamoit AD OTBICKATE
Taxkyl TO4ky B, koropas 6bura 6u1 oaumakoso yganesa or C u D.
Takast Touka, kak Mb! 3HaeM (§ 58), HOKHA J1€XKATH HA NepHeHANKYJIApeE,
npoBeJeHHOM K oTpe3ky CD wuepes ero cepemuny. Touka B Haiimercs
B Iepece4YeHHH 3TOro nepneHaukynsapa ¢ AD.

Hrak, BoT peienne 3ana4n: crpouM (puc. 71) yron A, pasHbii ganmo-
MYy YIJIy @; Ha CTOpOHaX ero orkjanbiBaeM AC = bu AD = s u coegunaem
Touky D ¢ C. Yepes cepenuny orpeska CD nposouuM NepneHAMKYJAp
BE; nepecedenue ero ¢ AD, T.e. Touky B, coenunsiem ¢ C. AABC Gyaer
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HCKOMBIH, TaK KaK OH Y/OBJIETBOPsAET BceM TpebOBaHHAM 33a4H: y HEro
AC =b, LA=awn AB + BC = s (noromy uro BD = B(C).

PaccmarpuBasi nocrpoenne, Mbl 3aMeqaeM, 9TO 3a7a4a BO3MOXKHA He
IpH BCAKUX JaHHbIX. JleficTBUTEIbHO, €CTIH CyMMa 3a/aHa CJIHIIKOM Ma-
J0# cpaBHUTENbHO C b, To nepnennukynsap BE MoxeT He nepecedp OT-
peska AD (uiau mepeceder ero npomosIKEHHE 34 TOUKY A WJM 33 TOUKY
D); B 3TOM ciy4ae 3a2a4a OKAXETCH HEBO3MOXKHOIM. V1 HezasucnMo
OT IIOCTPOCHHS MOXXHO BHJETH, YTO 33/1a4a HEBO3MOXKHA, eCiM § < b uiu
s = b, NOTOMY 4TO He MOXeT GblTb TAKOLO TPEYNOJbLHUKA, Y KOTOPOTO
CyMMa JIByX CTOPOH ObL1a ObI MeHbIIe MU PABHA TPEThEH CTOPOHe.

B ToM cimyuae, xorja 3agaya BO3MOXKHA, OHA HMEET TONLKO OJHO
pelleHue, T. €. CYIIeCTBYET TOABKO OJMH TPEYTOJIbHUK, YAOBICTBOPAIOMIMI
TpebOBaHMAM 33Ja4H, TAK KaK nepneHaukyiasap BE Moxer nepecedybca
¢ npsimoit AD TonbKO B 0OHOH TO4Ke.

69. 3amevyanue. I3 npnBeneHHOro npuMepa BUOHO, YTO penie-
HHE CIIOKHOM 3aJa4H HA IOCTPOEHHE COCTOUT U3 CJICAYIOIIHX 4YeThIPEX
JacTei:

1) IIpeanonoxus, 4TO 3anaya peuleHa, AENAIOT OT PYKH NpPHOAN3H-
TEJbHBINA YepTeXK MCKOMOH (PUTypbl U 3aTeM, BHUMATEIBHO PacCMATPH-
Bas HavepyeHHY10 Ppurypy, crpeMsarcs HAHATH TaKME 3aBHCHMOCTH MEXIY
JAHHBIMH 333a4M H UCKOMBIMH, KOTODBIE IO3BONMIM ObI CBECTH 33434y
K JpYTruM, H3BECTHBIM paHee. ITa CaMast BAXKHasd 4aCTh PelIeHUs 33039,
HMEIAs LEeJbI0 COCTABUTSH IIJIAH PEHIeHUA, HOCUT HA3BAHHC aHAJIHU3A.

2) Koraa takum 06pa3oM IJlaH pellleRds] HalzeH, BBINOJHSIOT CO06-
Pa3HO €My IMOCTPOEHHUeE.

3) Jlna npoBepkH NPaBUJILHOCTH ITAHA TOKA3bIBAIOT 34TEM HA OCHO-
BAaHUKM M3BECTHBIX TeOpeM, 4YTO NONYYeHHAs (HUTYDa yAOBJIETBOPAET BCEM
TpebOBaHUAM 33Ja4H. ITa Y4CTh HA3LIBACTCA CHHTE30M.

4) 3aTem 33,8a10TCSA BOIPOCOM, PH BCAKUX JTH T3 HHBIX 330348 BOIMOK-
Ha, JOIYCKAeT JI OHA OIHO pelleHHe MJiH HEeCKONbKO, H HeT JIA B 3aJa4e
KaKuX-M60 0COGEHHBIX Cy4aeB, KO3 NOCTPOSHHE yIPOIIAeTCs HiId, Ha-
obopor, yenoxagerca. JTa 4acTh PeilieHis Ha3bIBAETCS MCCIieJoBaHueM
3aJa4MH.

Korpa 3aga4a ouens npocra v He MOXKeT BbITH COMHEHHS OTHOCHTEIBHO
€€ BO3MOXKHOCTH, TO OOBLIKHOBEHHO aHAJM3 W HCCIELOBAHHE OIYCKAIOT,
a YKa3blBalOT IPAMO NMOCTPOEHHE H NMPUBOIAT JOKA3aTeAbCTBO. Tak MbI
Jenanid, 4¥3jarasf pelleHyie NEPBLIX CeMU 3a1ay ITOM IJIaBbl, TaK Ke
Gyznem JenaTh M BIIOCIEACTBHH, KOTJAa HaM NPHUIETCA M3NAraTh pelleHus
HECJIOXKHBIX 3334.

YIOPAKHEHUSA

Hoka3aTh TeopeMnl
1. B paBno6eApeHHOM TpEYTOIBHUKE ABE MEIHAHbI PABHBI, IBE GHCCEKTPUCHI
PaBHBI, IB€ BHICOTHI DABHBI.
2. Eciv w3 cepesuHBI KaX<J0H M3 DAaBHBIX CTODOH PaBHOBEIPEHHOrO Tpe-
YTOJIbHUKA BOCCTABMM MEPIEHAMKY/IAPH N0 NepeceveHus ¢ APYroi U3 PaBHBIX
CTOPOH, TG 3TH NEePHEHAUKYAAPHI OYAYT paBHBI.
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3. Ilpamas, neprneHAMKYyAAPHAA K 6HCCEKTPHCE YIUIa, OTCEKAET OT €ro CTOPOH
PaBHBIE OTPE3KH.

4. MenuaHa TpeyronbHUKA MEHBILE €rQ [O/LyTEPUMETDA.

5. MeanaHa TpeyroJIbHHKa MeHbIIE TIOMYCYMMB! CTOPOH, MeXK/y KOTODPBIMH
OHA 3aKJII0YAeTCH.

Y ka3anue. Ilpozomkure MeauaHy Ha pacCcTOAHUE, DPABHOE €, MAy-
4YEeHHYIO TOYKY COGJUHHTH C OJHMM KOHIIOM CTOPOHB!, X KOTOPOi#l IpOBEAeHa
MeanaHa, M paccMOTpeTh 06pa3oBaBIlyOCa (UrypYy.

6. CymMma MeZuaH TpeyroJabHHKA MEHbIIE IEPEMeTPa, Ho 60/Iblie HoIynepH-
Merpa.

Ykaszaunue CMm nmpeapaynmiee ynpaxcHende, a Takxke cieacrsue B § 50.

7. CyMMa nuaroHasieii 4eThIPeXyTrOIbHIHKA MEHbIIE ero HepHMeTpa, HO 60iIb-
we moJynepuMeTpa.

8. JlokasaTe Kak HNPAMYI0 T€OPEMY, YTO BCAKas TOYKa, He Jexkalas Ha
NepreHaNKyape, TPOBENEHHOM K OTPE3Ky NpPAMOIl 4Yepe3 ero CepeuHy, Heo-
JAUHAKOBO yJaJieHa OT KOHIIOB 3TOr0 OTDE3Ka, @ MMEHHO: OHA 6JIMXKe K TOMY
KOHILy, C KOTOPbIM OHA PaCIONIOXKEeHa [0 OJHY CTOPOHY OT NEPHEeHANKYIApA.

9. Jloxa3aTh XaK IPAMYI0O TEOPEMY, 4TO BCAKAA TOYKA, He JIEKAAA Ha
fuccekTpuUce yria, HEOMUHAKOBO OTCTOUT OT CTOPOH €ro.

10. Meuana, ACXoAsIas U3 KaKoH-HHUOYIb BePIIMHBI TPEYTONLHUKA, PABHO
OTCTOUT OT JIBYX IPYTHX €ro BEPIIHH.

11. Ha oanoit cropone yria A ornoxenst orpesku AB u AC u ma apyroit
cropone oTioxkenst orpeskn AB' = AB u AC' = AC. Joxkasats, 4TO mpsiMble
BC' u BC nepecekaorcsa Ha GuccexTpuce yrna A.

12. BrisecTn 0TCI0AA Cr10c66 MoCTpoeHus GUCCEKTPHCH YIiia.

13. Ecnu A' n A, B u B’ — nipe naphl TO4€K, CHMMETPHYHbIX OTHOCHTEIHHO
Kakoi-uubyap mpsamoit XY, to uernipe rouku A, A’', B, B' nexaT Ha oxHOit
OKPYKHOCTH.

14. Han ocrpeiit yron XOY u touka A BHyTpu sroro yrma. Haittu sa
cropore OB touxy B u na cropore OY Ttouky C Tax, arobst mepumerp AABC
6bLT HAaMMEHbIIYA.

Y ka3 aHu e Hano B3saTh TOUKH, CHMMeTPHYHbIE C A OTHOCHTENBHO CTOPOH

OX u OY.
3anatdu Ha MOCTpOEHHMeE

15. IlocTpouts cymMmmy aByx, Tpex u 6osee yrios.

16. TlocTponTh Pa3HOCTL ABYX YIiIOB.

17. Ilo paumHO# CyMMe M PA3HOCTH ABYX yrJOB HAflTH 3TH yIJIbL.

18. Paznemuts yron na 4, 8 u 16 pasHbIX wacTeii.

19. Yepes BeplIaHy JAHHOI'O YIIa IPOBECTH BHE €0 TAKYIO IPAMYIO, KOTOpad
CO CTOpOHAaMM yrna 06pa3oBajia Gbl paBHbBIE YTJIbL.

20. IlocTpouTs TPEYTONLHUK: &) 1O JBYM CTODOHAM M YINIy MEXIy HEMU;
6) mo CTOpOHE M JBYM NpHIEKAIIUM YIJIaM; B) N0 JBYM CTOPOHAM H YTy,
Jexamemy npoTus Gonbuiedt B3 HUX; T) DO ABYM CTOPOHAM M yIJIY, JIEXKALIEMY
NPOTUB MeHbIUeH K3 HUX (B 3TOM CJIydae NOJIYYAIOTCH [BA PEIIeHHs, MM OIHO,
KU HU OJHOTO).
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21. Ilocrpours paBHO 6 e Qp e HH B} TPEYTOJILHUK: 2) IO OCHOBAHMIO U 6o~
KOBOI CTOpOHE; 6) 110 OCHOBAHHIO N NPHIIEXKAIIEMY YTJIY; B) 110 60KOBOIl CTOpPOHE
M yIiy npy Bepmure; r) 1o GOKOBO# CTOPOHE M YTJIy NPH OCHOBAHHUH.

22. IlocTpouTs HPAMOYTOJNbHBI il TPDEYIOILHAK: 2) MO ABYM KaTeraM;
6) HO KaTeTy K TMIOTEHY3€; B) [0 KATETY U NPUIEXKAMEMY OCTPOMY YIIy.

23. locrpouts paBHOG €1 € H H B /i TPEYTOJIHUK: &) 110 BLICOTE B 60KOBOI
cTopoHe; 6) 1O BHICOTE M Yrily NpH BEPIUMHE; B) TI0 OCHOBAHMIO M MEPIEHINKY-
JIApY, ONIYIUEHHOMY M3 KOHUA OCHOBAHHA HA GOKOBYIO CTODOHY.

24. TlocTpouTh NPAMOYTONBLHBIA TPEYrOJIPHUK IO T'HIIOTEHY3€ H OCTPOMY
yray.

25. Yepes TOUKY, JaHHYIO BHYTDH Yr/ia, IPOBECTH TAKYIO NPAMYIO, KOTOpad
0TcekJ1a 66l OT CTOPOH YTJIa paBHHIE YACTH.

26. Tlo nannofi cymme M paSHOCTM ABYX OTPE3KOB HANTH ITH OTPE3KH.

27. PazpennTs faHHb OTpe3oK Ha 4, 8, 16 paBHbIX wacTeli.

28. Ha panno#t npsamoit HaliTH TOYKY, OMMHAKOBO YJAJEHHYIO OT ABYX AaH-
HEBIX TO4eK (BHe nmpsMoit).

29. HaiiTn TOYKy, pABHO OTCTOSHIYIO OT TPeX BEPHIAH TpPeyTOIbHHKA.

30. Ha npsmoit, nepecekaouteit c'roponbx yma HAATH TOYKY, o;mna.xono
YAQIEHHYIO OT CTOPOH 3TOTO" yTJa. .

31. HaitTi TOYKY, OZMHAKOBO YJAJIEHHYIO OT TPEX CTOPOH TPEYTONLAMKA.

32. Ha 6eckoneunoi ipaMoit AB naittu Taxyio Touky'C, 9robur nosynpsivbie
CM u CN, nposenennsie u3 C uepe3 naHnvie To9km M u N, pacnonoxkeHnbie
1o ozHy cropoxy ot AB, coctasnanu ¢ nonynpameivn C-A n C B passnre yrm.

Y kaszanne. [locrpouts Toyky M’, cummerpuunyo ¢ M orHOCHTENBHO
ocu AB, u coequrmrs M’ ¢ N.

33. locTpouts NpAMOYTOABHEN TPEYTONBHUK 110 KATETY ¥ CYMMe I'HIOTeHy-
3bl C JPYIMM KaTETOM.

34. ITocTpOUTH TPEYTOMBHHK [0 OCHOBAHWIO, YTUIY, IPAJIEXKAIIEMY K OCHOBA-
HMIO, H Pa3HOCTH ABYX Apyrux cropod. (Paccmorpers asa cnywas: 1) xorpa
AaH MEeHBIW U U3 ABYX YIIIOB, NPRJIEXKAMMX K OCHOBAHHIO; 2) KOTAA OAH
6onpnuit U3 HAX.)

Yxaszanue Cum. 33mauy §68.

35. IlocTpouTs NPAMOYrOBHBIA TPEYTONBHHEK 1O KATETY H PA3HOCTH JBYX
APYTHX CTOPOH.

36. Jan yron A u Touxku B u C, pacnosioxeHHbIE OJJHA HA OZHOH CTOPOHE
yraa, npyras — na apyroé. Hafita: 1) Touky M, paBHO oTCTOAmYyIO OT cCTOpPOH
yriaa, u TaKyw, 4r0bst MC = M B; 2) touky N, paBHO OTCTOSRIYIO OT CTOPOH
yraa Tak, 4yr06st NC = CB.

37. Ho cocencTBy € *Xene3Hoit JOpOroil pacnoyokensl OBe aepesuu A u B,
HaifiT Ha /mHmM xen€3H0H A0pory (MMelomelt npsMoTHHElHYI0 GpopMmy) MecTo
AJIA CTAaHUMH, KOTopasA bbina 661 oauHakoBO yaasena ot A u B.

38. Man yron A u touxa B Ha onuoit u3 ero cropoH. Haiitu Ha apyroii
cropoHe Taxky1o Touky C, 4Tobel cymma CA + CB 6puta pasHa aanHOMYy
oTpes3ky l.
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5. HAPAJIJIEJIBHBIE ITPAMBIE
OcHoBHBIE TEOPEMBI

70. Onpenenaenne. [IBe npaMble HA3BIBAIOTCA APaJIeIbHbI-
MY, €CJI¥ OHM JIeKAT B OfHOM IIOCKOCTH U He EPEeCceKAIOTCA, CKOMbKO
6bl X HY IPOJOIKAJIH.

MapannenbHocTs HPAMBIX 0B03HAuaeTCa nucsMenHo 3HakoM ||. Tax,
eciu npsimbie AB u CO napannensusi, To namyt: AB||CO.

BoamoxkHOCTL CymiecTBOBaHHA mapaluieNbHBIX MPAMBIX 0DHAPYKHMBa-
erca Cleayei Teopemoil.

71. Teopewma. Jea nepnenduxyaspa (AB u CD, puc. 72)
K 00noti u moti srce npamoti (MN) ne mozym nepecensvca, cxoan-
K0 OBt MB UT MU NPOIOAIICAAU.

HedictBurenbro, ecn 6bl 3TH NEPNEHIUKYIAPH MePECEKIHCh B KAKOH~
Hubyap Touke P, TO U3 370 TOYKH HA NpaAMY0 M N Gbuiu 6bl OIMYIIEHDI
JBa NePOeHAMKYNApa, 4To Hero3moxkHo (§ 24). Takum obpasoM, asa nep-
MEeHAUKYIApa K OJHOR NpAMOil napajinenbHBl MeX Ay COOOii.

72. Haspaunust yrios, moiy4aeMbBIX OpPU Iepecededud ABYX
npameix Tperheil. [Iycrs nse npamsie AB u CD (puc. 73) nepeceuens: -
Tperbelt npamoit M N. Torpa nonyyatorca 8 yrios (Msl ux 06o3HAMHIH
udpamu), KOTOpbie NONAPHO HOCAT CICAYIOLIME HA3BAHMA:

cooTBeTCTBEeHHNIe YIiibl: 1 u b, 4u8 2u6,3uT7,

HaKpecT Jiexkamue yribi: 3 4 5, 4 u 6 (Buyrpennue); 1 u 7, 2 u 8
(BHewnsye); .

onNHOCTOPOHHME YIIBI: 4 ¥ 5, 3 u 6 (BuyTpennue); 1 u 8, 2 u 7
(BHEmHKE).

P M
4/ \c 4 (172
\4/37 B
5/6
C w D
u—51 D_n
Puc. 72 Puc. 73

73. Ipusnaxu napasaeavvocmu deyxr npamwir. FEcau npu
nepecexenuy deyx npamuc (AB u CD, puc. 74) mpemuveti npasoti
(MN) oxasrcemes, wmo:

1) xaxue-HubYdb COOMEEMCINGEHHBE Y2Ab PAGHY, HIH

2) Kaxue-Hubydb HAKPECT ACHCAULUE Y2Att PAEHD, HIH

3) cymma xaxur-Hubyde deyr SHYMPEHHUT Ul JBYT 6Hew-

HUT 00HOCTMOPOHHUT Y2406 PasHa 2d,
Mo 3Mu 08¢ NPAMBE NAPAAAEALHDE.
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Hycrs, Hanpumep, AaHO, YTO COOTBETCTBEHHbIE yribl 2 H 6 PaBHBL;
Tpebyercs HOKasaTh, uTO B TakoM ciydae AB||CD. Ilpeanonoxum npo-
THBHOE, T.e. YTo npambie AB u CD He napaniennHbl; TOTAa 3TH IpAMbIE
HepecekyTcs B KakOH-HHOYAb Touke p, Jexkameii Hampaso or M N, nau
B Kaxo#-HHOY/Ab TOuKe p', nexxameil Hamepo or M N. Ecnu nepeceuenue
Gyner B p, To 06pa3yeTcs TPEYTONLHAK, B KOTOPOM yroa 2 6yneT BHeIHIM,
& yron 6 — BHYTpEHHHMM, HE CMEXHBLIM C BHENIHHM YIJIOM 2, ¥, 3HAYHT,
TOIZa Yo 2 JOmKeH 6b1Th Gonbiue yria 6 (§ 44), 4ro npoTupopeYnT ycio-
BHIO; 3HAYWT, NEPECEYbCA B KAKON-HUOYAb TOYKe p, JEXalel HAIPABO OT
MN, npaueie AB u CD se moryr. Konu npeanonoxum, 4ro nepecedeHue
Oyner B Touke p', TO TOrAa 06pa3yercs TPEYTOAbHUK, Y KOTOPOro yroi 4,
paBHBIi yriy 2, 6yeT BHYTPEHHHM, & YTOI 6§ — BHEIIHHM, HE CMEKHBIM
C BHYTpPeHHHM yriioMm 4; Toraa yron 6 gomken Opith Gonbine yriia 4 o,
CJIeIOBaTeNbHO, 6oabIe yraa 2, YTO HMPOTHBOPEYHT YCIOBHIO. JHAMHT,
npsimMeie AB u CD He MOryT mepeceybcsi M B TOYKe, JEXAIEH HAJIEBO
or M N; cnenoBaTenbHO, 9TU IPAMbIC HMIJE HE NEPECEKAIOTCH, T.e. OHM
napannenvusr. [lonobuemM >xe 06pasom pokasbiBaercs, uro AB||CD, eciu
Ll =/bum L3 =Z47uTn

D

AB M | F

Puc. 74 Punc. 75

Iycre eme mano, 9To £4 + £5 = 2d. Torma Mol JOMKHBI 3aKTI0YUT,
yTo /4 = /6, Tak KaK yron 6 B cymme ¢ yrjioM 5 Toxe cocrasnser 2d. Ho
ecn £4 = £6, To npAMble HEe MOLYT NEPECeybesl, TAK KAK B IIPOTHBHOM
cirydae yriael 4 u 6 He Mor Ob1 ObITH PaBHBIME (0auH 6B 6B BHeIHUE,
a Jpyro# BHYTPEHHUI, He CMEXKHBIA C HAM).

74. 3apnaua. Yepes dannyro mouxy M (puc. 75) nposecmu npa-
MU0, Napasresvhyo dannot npamoil AB.

Puc. 76
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Haubosee npocroe peleHue 310 33,1491 COCTOUT B CJIEAYIOINEM: OIH-
ChIBaeM IIPOM3BONBHBIM PAJUYCOM C eHTpoM B Touke M nyry C D, pnanee
omuceIBaeM ¢ 1eHTpom B Touke C Tem ke paamycoM ayry M E. 3arem,
JaB LUPKYJIO pacTBOpP, paBHbIN paccTosauuio or E go M, onucerBaem
HebonpiIyo ayry ¢ ueHTpoM B Todke C, xoropasa mepecedercs ¢ CD
B HekoTOpoif Touke F. [Ipsamas M F 6yner napannensua AB.

Jna noKa3aTesbCTBa IPOBEAEM BCIIOMOraTelbHyIo npsamyw MC; ob-
pa3oBaBuIMeCs IPH 3ToM yruel 1 B 2 paBHbl 10 nocrpoennto (n6o Tpe-
yronsauku EMC u MCF paBHbI IO TpeM CTOPOHaM), 4 €CIIM HAKPECT
JIEXKAUIAE YIJIbI PABHBI, TO JIMHHK HaPaJlIe/IbHEL.

Jns mocTpoenus napajiienbHbIX DPAMbIX yAOOHO NONL30BATHLCA Tpe-
YrOJIbHMKOM M JHHEHKOH, KaK 9TO BUAHO U3 pHC. 76.

75. Axcuoma napaaaeavnnir aunuti. depes odny u my oce
TMOYKY HEABIA NPOGECTNU (YT PASAUNHBIL NPAMBLEL, NAPAALCAL-
N 0dHot u Mot oice npamoii.

Tax, ecnn (puc. 77) CE||AB, o nnkakas apyras npamaa CE', npo-
BeneHHas yepe3 TOo4Ky C, He MOKeT GbTh mapasnensioit AB, r.e. CE'

IIPHY IIPOAOJIXKEHUN Nepecevercs ¢ AB.
JoxazaTh 3T0 NpenJIoKeHNe, T. €. BbIBECTH €0 KAK CJIEJICTBHE H3 PaHee

NPUHATBIX aKCHOM, OKa3blBaercsa HeBo3MOXHbIM. Iloaromy npuxonnres
OPHHHMATL €ro Kak HEKOTOpOe HOBOe Jonyliehne ([MOCTYaT HUIHM aKCH-

omy).

EI

C/ p

E

—— . >M

A B C
Puc. 77 Puc. 78

76. Cnepcteusa.l) Ecau CE||AB (puc. 77) u xaxas-nubyds
mpemava npamaa CE' nepecexaemea ¢ odnoti us smuz deyx napassess-
HBIT, TR0 OHG Nepecexaemca u ¢ dpyeod. B npoTUBHOM ciyuae yepe3 onHy
u Ty xe Todky C npoxomunu 6v1 jse pasnu4nbie npamsie CE' u CE,
napaJuiesabHbie AB, YTO HEBO3MOXKHO.

2) Ecau xasrcdan us deyz npamuz A u B (puc. 78) napaiseavra 00noi
u mod orce mpemveti npamot C, mo onu napasteavis. memcdy coboti.

JeiicrBrTenpHO, ecay 661 MBI IPEANOJIOMKANE, 9YTO npambie A u B ne-
PECeKaloTCA B HEKOTOPOil Touke M, TO TOrJa Yepes 3Ty TOUKY HPOXOIHIIH
6b1 OBe pa3JIMYHbIE OpAMBIE, Napajutenbibie C, 9T0 HEBO3MOMXKHO.

77. O6 yriax, oGpasyoliuxcsi IpM NepecedeHUM JABYX Ia-
PauTesIbHBIX NIPAMBIX TpeThell NpAMoM, He mapasleabHoIl IBYM
JaHHBIM.

Teopewma (obparnas Teopema, §73). Ecau dee napasseavHve
npamwvie (AB u CD, puc. 79) nepecevennt xaxoti-wubydvr npamoti
(MN), mo:
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1) coomeemcmeenme yaant paerw;
2) naxpecm sesdcauLue Y2abt PAEHYL;
3) cymma enymperHHUT 0FHOCTNOPONKUT Y2068 paena 2d,;
4) cCymMMma BHEWHUT OJHOCTIOPOHHUT Y2.n08 pasHa 2d.
Joxaxkem, Hanpumep, yro ey AB||CD, To
M COOTBETCTBEHHBIE YIVILI @ U b PABHBIL.
IIpeamonoxum NpOTHBHOE, T.€. YTO ITH
Efa 5 yTabl He paBHbl (Hanpumep, nycts ZA > Zb).
IMoctpous LM EB; = £b, MBI ONyYUM TOTHA
A npamyo Ay B;, ne wmBaomywocs ¢ AB, u,
€J1eJOBaTENbHO, OyieM MMETb IBe pa3jIMyHbie
c F[b p  UpAMbIe, Npoxoismue depe3 Touky E u ma-
/ pannensHele OAHOH u TOR ke npamoi CD,

umenno: AB||C D, cornacto ycnosnio TeopeMsl,
N u A Bi||CD pciencrsue paBeHCTBa COOTBET-
cTBeHHBIX yrnoB MEB; um b. Tak xak 3ro
Puc. 79 IIPOTHUBOPEYNT AKCHOME NAPaJIejIbHbIX JTUHNH,
TO Hallle HPEeANOJIOKEHNE, YTO yribl a U b He
pPaBHBI, JOJKHO ObITH OTOpONIEHO; OCTAaeTCA IPHHATE, YTO Za = £b.

TakuM 3Ke IMyTeM MOXKHO IOK23aTh M OCTAJIbHBLIE 3aKJIOHEHHS TEO-
pemsr. VI3 foKa3aHHEBIX BBIILE NPEIJIOKEHUH HENOCPEICTBEHHO BBITEKACT
cnenymman TeopeMa:

Hlepnenduxyaip & 00HOU U3 0BYT NAPAAAEALHBT TPAMBT
ECMb MAKIHCE NEPNEHIUKYARD U K dpYy201.

Heicrenrensro, ecmn AB||CD (puc. 80) u ME1AB, T0, BO-NEPBBIX,
ME, nepecekasice ¢ AB, nepecekaerca u ¢ CD B HekoTopoit Touke F, Bo-
BTOPBIX, COOTBETCTBEHHBIE YIJIbl @ U b paBHbl. Ho yros a npamMo#, 3Ha4ur,
u yron b npamoit, t.e. MELCD.

78. IlpusHaky HemapajUleJbHOCTH IpAMbIX. M3 apyx Teopewm:
npsamoi (§73) u et obparnoit (§77) MOXHO BBIBECTH 3aKJIIOYEHHE, UTO
OPOTUBONOJOKHEDIE TEOPEeMbl TAKXKE BEPHDI, T. €.:

Ecau npu nepecenenuu deyr npamwx mpemved oxasicemca, wmo 1) co-
OMBEMCMBEHHDE Y2AD He PAEHB WIM 2) GHYMPEHHUE HAKPECTL Ae-
JHCAUUE Y2abl HE PABHB U M.0., M0 NPAMBE HE TNEPAALEADHB;
ECAU 06 NPAMBIE HE NAPAGALEALRYK, MO NPU NEPECENERUU UL MPpe-
myvetl npamoti 1) coomeemcmeennse yean He paenv, 2) eHympennue
HAKPECT AEJCOUWUE Y2abnt He PaeHt U T.A. U3 3THX NpU3HAKOB Hema-
PaJLIeSIbHOCTH (JIErKO JOKA3BIBAEMBIX CIOCOGOM OT NPOTHBHOTO) MOJIE3HO
06paTuTh 0c0b0OEe BHUMAHME HA CIIEAYIOMWHMH:

ECAU CYMMA BHYMPEHHUT 00HOCMOPOHHUT Yeaos (a u b, puc. 81) ne
pasna 2d, mo npamwme (AB u CD) npu docmaemonnom npodosscenuu
nepecexawmeA, Tak KaK ecyid Obl 9TH NpsMbIe He IEPECEKANNCH, TO OHH
GpM 6Bl MapaJlIeNbHBL, M TOTA3 CyMMa BHYTDEHHUX OJHOCTOPOHHHX
YTJI0B paBHANAch 06 2d, 4TO HPOTHBOPEYUT YCIOBHUIO.

3710 npenoxenne (ZONOIHEHHOE yTBEPK IEHHEM, YTO IIPAMBIE fepece-
KYTCA [0 Ty CTOPOHY OT CeKylUel JIMHAH, 110 KOTOPOH CyMMa BHYTDPEHHUX
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M B D
b i\ (b
b
C £ \ D A Cc 7 f
Puc. 80 i Puc. 81

OJHOCTOPOHHUX YTJIOB M € Hb I € 2d) GbLTO NPUHATO 3HAMEHHUTHIM Ipeye-
ckuM reomerpoM Eexaupom (xxkmpmmm B III Beke no nameit spw1) B ero
«Ha4yanax» reomeTpun 6€3 H0KA3aTENbCTBA KAK aKCHOMA MAPALIEBHBIX
JIHUA, H TIOTOMY OHO H3BECTHO MOJA HMeHeM mocryJjara Epkiamja.
B nacrosiiiee BpeMs NpeANOYMTAIOT MPUHUMATD 33 TAKYIO akcnomy Bonee
npocroe npennoxxesue (§75). YkaxeM emie fBa caeaylOmNX NPU3HAKA
HeNapaJuleNIbHOCTH, KOTOpBIe NoHan00ATCA HaMm srnocaeactsuu: 1) Iep-

4 C
4

E

B IC

~ F l ¢

D
pBlN/2\p__, X

Puc. 82 Puc. 83

nenduxyaap (AB, puc. 82) u naxaonnas (CD) x odnoii u  moti ace
npamoll (EF) nepecexaromces, NOTOMY YTO CyMMa BHYTDEHHHX ONHOCTO-
pounux yriios 1 u 2 ne papna 2d.

2) Hee npamvie (AB n CD, puc. 83), nepnenduxyrapnve x deym
nepecexarowgumca npamum (FE u FG), nepecexaromea.

JeficTBHTENbHO, ecy NPeANoNoKUM NpOTHBHOE, T.e. yro AB||CD,
To npaMada FD, 6yny4un nepneHAMKYJIAPHA K OJHON K3 NapalesbHBIX
(k CD), 6bL1a Gbl epleHAUKYIAPHA ¥ K ApYTo# napaniensHoit (k AB),
n torga u3 omuolt Touku F k npamoit AB Obiin 6nl nposeseHn! ABa
nepnesukyaspa: FB u FD, 9470 HEBO3MOXKHO.

¥Yribl ¢ cOOTBETCTBEHHO InmapaJsnjeJbHBIMHA HJIHN
NnepueHJuKyYJIApHBIMHA CTOpOHaMu

79. Teopewma. Ecau cmopors 001020 y2.4a cOOMEEMCMEEN-
HO TIAPAAREABLHDL CTNOPORAGM FPY2020 Y2AaQ, O MAKUE Y2Ab UAU
DABHBL, UAU 6 CYMME COCITNABASION 068G NPAMBT.
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Pacemorpum ocobo cneayioume

Tpu cnyyas (puc. 84).
/ 1) Iycrs croponsr yrna 7 co-
OTBETCTBEHHO MapaJUIeJibHbl CTO-

poHaM yrjma 2 M, CBepx TOro,
/ MMEIT OJMHAKOBOE HAal-
paBlleHHe OT BepUIHHBI

(Ha YepTe)ke HANPABJICHHA YKa3a-
HB! CTPEJIKAMH).
IIpogonkus ozHy Hu3 CTOPOH
Puc. 84 yria 2 g0 nepecevyeHHs ¢ HEMAPAJI-
JIeIbHOM eit cTopoHOM yrna 1, Mbl
NOMYYUM yros 3, paBHsIft U yruy 1, ¥ yriy 2 (KaK COOTBETCTBEHHBIE TIPH
[IAPaJIIENBbHBIX PSIMBIX); CJIEJ0BATENbHO, L1 = /2.

2) Ilycts cropoHbl yria 1 COOTBETCTBEHHO MAPAJIIENBHBI CTOPOHAM
yIia 4, HOMMEIOT NTPOTHUBONOJOXHOE HalipaBJE€HHE OT Bep-
IIUHBL.

[Ipogomxus 06e cTOpOHBI yria 4, MbI IOJYYHM YIOJ 2, KOTODbIiH paBeH
yray 1 (no pgokasaHHOMY Bbiue) M yrty 4 (KaK BEPTHKAJBHBI eMmy);
crenoBartenbho, Z4 = /1.

3) Ilycrs, HaxoHen, cTOPOHBI yraa 1 COOTBETCTBEHHO MapaJLieNbHbI
CTODOHaM YIJIOB 5 1 6, pUYeM JBE U3 ITUX CTOPOH MMEIOT OJMHAKOBOE
HampaBliienue, a JBe APYrue — HPOTUBONONONKHOE.

Hponomkus oguy cropony yrsia 5 mau yrna 6, Mbl nosydum yroa 2,
KOTOp®IK paBeH (1o JOKa3aHHOMY) yray 1; Ho £5 (mim £6) +/2 = 2d (o
CBOHCTBY CMEXKHBIX YIJIOB); CIeAOBaTENbHO, B £5 {(mmu £6) + £1 = 2d.

Takum 06pasoM, yribl ¢ napajiebHLIMH CTOPOHAMM OKA3LIBAKTCA
PaBHBIMH, KO3 HX CTOPOHBI MMEIOT HJIM OJWHAKOBOE, WIM IIPOTHBOIO-
JIOXKHOE HAIpaBJIEHHE OT BEPILIUHbI; €CJIH JKe 3TO YCJIOBHE HE BBIOJIHEHO,
TO YTJIbl COCTaBJHAIOT B CymMe 2d.

Samevyanue. Moxuo 6bl10 OBl CKA3aTh, YTO YIVIBI C MapalieNhb-
HbIMH CTODOHAMM DaBHBI TOTJA, KOLJa OHH 00a ocTpsle unu 0ba Tynble;
HO OBIBAIOT CJIy4ad, KOI/Ia MO BHMAY YIJIOB TPYAHO ONpeneluTsh, OCTpble
JIX OHY WJIH TYIbIE; I03TOMY NPHUXOMUTCH CPABHHUTH HANPABJIEHUA CTOPOH
YIJIOB.

80. Teopewma. Ecau cmopons 001020 y2aa coomeemcmaeen-
HO NEPNEeHOUKYAAPHB. K CTNOPOHAGM OPYz2020 ya2aa, MO MaxKue
Y24ABL UAU PABHBL, UAU 8 CYMME COCMABARIOM 068G NPAMBLL.

IIycts yron ABC, obo3nauennsiii uudpoit 1 (puc. 85), ects omun
U3 JAHHBIX YIVIOB; 32 JPYro# JAHHBIH Yros BO3bMEM Kakoh-HHOyab w3
YeTbIpex yrios: 2, 3, 4 unu 5, o6pa3soBaHHBIX JBYMS I1epPECEKAIOMMMUC
IOPAMBIMH, W3 KOTOPbIX OJHa IEPHEeHAUKYyIsApHa K ctopoHe AB, a apy-
rasi — K cTopoe BC (06mas BepHmiMHA MX MOXKET HAXOZUTHCA B JIOOOM
TOYKe ILJIOCKOCTH).

IIposenem u3 BepmwHLI yria 1 ABe BCnoMoraTesbHble npaMeie: BD 1 BC
u BE 1L BA. O6pa3oBanuslit uMu yroa 6 pases yrity 1 no ciaeayomeit npu-
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unne: yrwi DBC u EBA pas-

_HBI, TAK KaK 00a OHU NpsMsIe;

OTHAB OT KaXkIOTO M3 HUX HO

onHOMY H TOMY xe yrny EBC,

monyunMm: £6 = /1. Teneps

3aMETHM, YTO CTOPOHBI BCIIOMO-

C raTesibHOTO yria 6 napanseinb-

Hbl [EPECEXAIOUMC IPAMBIM,

obpasyiomuM yrinl 2, 3, 4 u 5

(moromy uTO ABA MEPNEHIMKY-

JApa K OaHON NPAMON napadi-

Puc. 85 nenbusl, §71), cienoBaTesLHO,

3TU YINIBI MJIX PaBHBHL yriay 6,

HJIH COCTABISAOT € BuM B cyMme 2d. 3ameHUB yros 6 paBHbIM €My YIJIOM
1, mony4uM TO, YTO TPEBOBANOCE HOKAZATD.

Cymma YriioB TpeyrojlbHUKa ¥ MHOr'OYroJIbHHKa

81. Teopewma. Cymma yza0e mpeyzosvruxa pasHa deym
npamum yaaam. [lycre ABC (puc. 86) — Kakoit-nubyab TpeyroabHUK;
Tpebyer-
cd J0Ka3aTh, 4TO0 CyMMa YI-
nos A, B n C passa 2d, T.e. B E
180°. Ilpozomxkus cropony AC
u nposeas CE|AB, naiinem:

LA = ZECD (xak yrawI, co-

OTBETCTBEHHBIE IPH HapajlIeNb- -

ublx), ZB = /BCE (xax yrasl, Z

HaKpecT JeXaliMe NpH napan- A D
NeJbHBIX); CIIeIOBATENHHO, Puc. 86

LA+ LB+ £C = LECD + £BCFE + £C = 2d = 180°.

Cnencrsusa. 1) Beaxud enewnutl Y204 MpeyzoibHUKG PAEEH CYM-
Me 08YT GHYMPEHHUT Y2a08, HE CMENHCHWE C wum (Tak, LBCD =
=LA+ £B).

2)Ecau dsa yzaa 001020 Mpey2oavHuKa COOMEEMCMEEHHO PA6HYL JEYM
yzaam dpy2020, MO U MPEMLYU Y245, PAGHDL.

3) Cymma deyx ocmpux yaa06 NPAMOY204bHOZ0 MPEY20AbHUKE PAEHA
odHoMY npAmomy yeay, m. e. 90°.

4) B pasnobedpentom npamoyzosvrom mpey2oasiuxe xascdoili ocmpoud
yaoa pasen Yo d, T.e. 45°.

5) B pasnocmoponnem mpeyzoavruxe Kaocdmi yeoa pasen Y3d, T.e.
60°.

6) Ecau 6 npamoyzoavrom mpeyzoavnuxe ABC (puc. 87) odun us
ocmpux yzaoe (Hanpumep ZB) pasen 30°, mo aescawuti npomue nezo
KAMEM COCTNABAREN NOAOBUNHY ZUNOMENY3B. JAMETUB, 9TO B TAKOM Tpe-
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B >
30°§30°
i N\
D
. A ¢
Puc. 87 Puc. 88

YronbHUKE ApYrofi ocTphlil yroa pasen 60°, NPHCTPOMM K TPEYTOABHHKY
ABC npyroit Tpeyronbnux ABD, papusiit gaHHOMy. TOrAa MbI IOIYYHM
TpeyronbHuk DBC, y koToporo xaxaslit yron pasen 60°. Takoi PaBHO:
YTONBHBII Tpeyronumx AosxeH GbiTh paBHOCTOpOHHUM (§47), 1 HOTOMy

DC = BC. Ho AC = -DC’ 3naqur, AC = 3 BC.

HpeAOCTa.BIIHeM CaMPIM Y4aIIUMCA J0KA33Th oﬁpanme npeJIoyKEeRHe:
€CJIH XGMem pasen NOAOBUHE ZUTOMENY3d, MO npomueo.aemcau;uu ety
ocmpuwii yeon paeen 30°

82. Teopewm a. Cymma Y206 eunymoao MHO20Y20ALHUKG,
UMENULE20 N CMOPOK, PABHA (8YM NIPAMBIM, NOGTNMOPEHHBM Tt — 2
pa3sa.

B3siB BHYTPM BBIIYKJIOIO MHOTOYTOJbHHMKA MPO-
ussonbHylo Touky O (puc. 88), coemHHuM ee €O
BCeMH BepIuMHaMH. Toria BBHINYKJBIH MHOTOYTOJIb-
HHUK pa300beTCs Ha CTONBKO TPEYrOJNbHUKOB, CKOIBKO
B HeM cTopoH. CyMMa YIUVIOB KaXXJAOI'O TPEyrojib-
HHKA paBHa 2d; CjleZOBATENbHO, CyMMa YTIJIOB BCEX
TPeyroJbHUKOB paBHA 2dn, eCyid 1 03HAYAET YMCJIO
CTOPOH MHOTOYT'ONIBHHMKA. DTa BEJIMYHHA, OYEBHIHO,
NPEBLIMIAET CYMMY YIJIOB MHOTOYTOJIbHHKA HA, CYyMMY
BCEX TeX YIJIOB, KOTOPbIe PacIONIOKEeHbl BOKPYT TO4KH (; HO 3Ta CyMMa
paBHa 4d; cleA0BATENbHO, CYMMa YIVIOB MHOFOYTOJIbHMKA PaBHA.

Puc. 89

2dn — 4d = 2d(n — 2) = 180°(n — 2).

3aMevanue. Ty TeOpeMy MOKHO JOKA3ATH elme U Tak. V3 sepmn-
HbI KAKOPO-HUOYAb BBITIYKJIOr0 MHOTOYTOJIbHUKA [TPOBEAEM €0 JUArOHAJH
(puc. 89). Toraa MHOrOYTONbHUK Pa30BLeTCA HAa CTONLKO TPEYIOJbHHUKOB,
CKOJIbKO B MHOTOYIOJIbHUKE CTOpPOH 0e3 AByx. [leiicTBUTeNbHO, ec He
6yleM cYMTATH ABYX CTOPOH, OOPA3yIOLIMX yroJ, U3 BEPIIMHLI KOTOPOTO
NIPOBEAEHB! JHATOHAJH, TO HA KAXKAYI0 M3 OCTAJIbHLIX CTOPOH NPHAETCH
o OAHOMY TPEYTOABHUKY. SHAUHT, BCEX TPEYTONLHUKOB OYAET n — 2, rae
7L 0O3Ha4YaeT YUCJIO BCEX CTOPOH MHOTOYroiabHHKA. Ho B KaxX10M Tpeyrosn-
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HHKE CyMMa YIJIOB paBHa 2d; 3Ha4YMT, CyMMa yTJIOB BCEX TPEYTOJIbHHKOB
6yaet 2d(n — 2); HO 3Ta CyMMa ¥ eCTb CYMMa BCEX YIJIOB MHOTOYTOJIbHHKA..

IIpumevanue. [okasaHHas TeopeMa BepHA M AJIsi BOFHYTEIX MHOIO-
yronsHUKOB. IIpH 3T10M, €ciin BHYTPHM MHOTOYIOJIBHHKA MOXHO HANTH TaKylo
TOYKY, YTO OTPE3KH NPAMBIX, COeINHAIONNE €e C BepIIMHAMH MHOTOYT'OJIbHUKA,
JIeXKaT BHYTDH HEro, ToO TeopeMy MOXKHO OOKa3aTh, IIOBTOPAA NOCIIOBHO Te paccy-
JKJIeHHS, KOTOPBle Mbi IPHBOJIM/IM BHIIIE IIPH NEPBOM crniocobe TOKA3aTeLCTBA.
Ecnu e Tako# TOYKH HAWTH HEJB3s, TO IEAYeT BECh MHOTOYTOJILHUK pa3buThL
Ha BHINYKJIbIE MHOTOYT'OJbHHUKH, NIPOBEJs HEKOTOPbIE €ro AUAroBajm, a 3aTeM
HOACYUTATE CYMMY YIJIOB B KaXXKIOM H3 HUX M BCE 3TH CYMMBI CIIOXHTB. B pe-
3yAbTaTe MOSYyIMM Ty ke dopmyny 2dn —4d. DToT noacyer Mbl NPEAOCTABIIEM
IPOU3BECTH CaAMOMY “IMTAaTeNI0.

83. Teopewma. Ecau us sepuunst xascdoz0 y2aa eunyr.eo-
20 MHO20Y20ABHUKG NPoBedem Npodoadcenue 0dxolt u3 cmopon
3M020 Y246, MO CYMMma 6cexr 06PA306ABUUTCA NPU IMOM BHEUL~
HUT Y2106 MHOZOYZOALHUKG PAGHG “EMBIPEM NPAMBIM (HE3aBH-
CHMO OT 4HMCJI3 CTOPOH MHOIOYTOJIbHHKA).

Kaxxapiit H3 TAaKNX BHEUIHHX yTIJiOB
(puc. 90) cocraBnsier AONONHEHHE RO
2d K CMeXXHOMY C HHM BHYTDPEHHEMY
yray MHOTOYTONbHHKA; CJIEAOBATENb-
HO, €I K CYMMe BCEX BHYTPEHHHX
yriioB ipubaBpuM CyMMYy BCEX BHEITHUX
YEJIOB, TO nosty4uM 2dn (rae n — uuciio
CTOPOH); HO CYyMMa BHYTPEHHHX YIJIOB,
KaK MBI BHIEJH, PaBHa 2dn — 4d; cne-
JAOBATENbHO, CYMMa BHEIIHUX YTIJIOB
PaBHA Pa3HOCTH: !
Puc. 90

'

2dn—(2dn—4d) = 2dn—2dn+4d = 4d = 360°.

IIenTpansHas cuMMeTpHd

84. B §37 6b11 paccMOTpeH Cydait CUMMETPHYHOTO PACHIOIOXKEHHA
JABYX PaBHBIX (pHryp OTHOCHTENHHO NpaMoii. BuiBeenHbIe BHIILE CBOCTBA
HapajiefbHbIX NPAMBIX NO3BOJIAIOT U3YYHTh €Ile OfUH 3aMeyaTesIbHbIH
B[, PaCHONIOKEHHs ABYX PABHBIX (PUTYD, HAH ABYX DaBHBIX OTPE3KOB,
MM ABYX TOYEK IO OTHOMIEHHIO K HEKOTOPOH TOYKE HA ILIOCKOCTH.

Ecmn gpe xakme-inn6o touku A m A’ (puc. 91) pacmonoxxenn:
Ha oxHOH npsMoii ¢ Toukoii U o pasHble CTOPOHEI OT Hee M Ha
OAWHAKOBOM OT Hee paccrosaum (04 = OA'), To TakHe TOYKH
Ha3bIBAIOTCA CHMMETPHUYHBIMHA OTHOCHTEJIbHO ToukH (O).

Yrobs! NOCTPOUTH TOYKY, CAMMETPHYHYIO C JAHHOH TOYKOH A OTHO-
cHTenbHO Apyro# JanHoi Touku O, cnenyer coeamuwrb Touku A u O
IpAMOil, NPOAO/KUTE 3TY NpsiMyio 3a TOYKy O M OTJIOXKHMTbL Ha Heil OT
touks O orpesoxk OA', pasupiit OA, Takum 06pasoM, urobel Touku A
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u A’ Gy paCTOIOXKEHbl N0 Pa3Hble CTOPOHBI OTHOCHTENBHO TOouKH O.
Touka A' 6yner HCKOMOIL.

85. Teopewma. Ecau das deyz mouex (A u B) xaxoti-aubo
npamoti (AB) nocmpoums cummempunnsie um mouxu (A' u B')
omnocumeasvro nexomopoti mowxu O, mo:

1) IIpamas, coedurnsrouas mouxu A' u B', 6ydem napaanens-
Na dannot npamoti (AB), npuvem ompesox AB paeen ompeaxy
A'B.

2) Kaowdotii movxe dannoti npamoii (AB) coomeemcmsyem
CUMMEMPUNHAR el MOouKa Ha nocmpoenroti npamoti A'B’.

HdoxkaszareanrcrBo. 1) Tpeyronsiuku AOB u A'OB' paBub

(puc. 92), oroMy 4TO y HMX
AQ = A'O u BO = B'O

4 D B
) i’ s (o nocrpoenmo), ZAOB =

o4 NP = /ZA'OB' (xax BepTH-

7 \‘.31. 7 KasmpHele yrasl). M3 pa-

e 0 BEHCTBA 3THX TDEYTOJbHHU-

0y’ 3y koB cienyer: AO = A'B’

s AN u ZOAB = LOA'B', 3ma-

v S 2 uyut, AB||A'B’ (§ 73, 2-# ciy-
OA(I B’ D' A ‘{aﬁ).

2) Bosbmem Ha npamoii
AB kakywo-mubo Touky D
(puc. 92). Paccmorpum nps-
MYI0, COGIMHSIOUIYI0 TOYKY
D ¢ roukoit O. D1a npsmas nepeceder npaMyo A'B’ B HekoTOopOil
touke D'. Tpeyronpuuku AOD u A'OD' papHbl, NOTOMy 4YTO y HHX
AO = A'O, Z1 = /2 (xak HAaKpecT JIeKalllue [PH MaPAJIIEIbHBIX MP-
MeIX) M £3 = /4 (Kak BepTuxajbHble). VI3 paBeHCTBA 3THX TPEYrOIbHUKOB
cinenyer: OD = OD’. 3uauur, Touku D u D' cuMMeTPHHHBI OTHOCHTEIBHO
Touky 0.

86. Cummerpuunsbie purypsl. Jse duzypn Haszneawomes cum-
MEMPUNHBIMU OMHOCUMEABHO Jannoti mouxu O, ecau xasic-
doti mouxe 0dnoti puaypu coomaem-
CTNBYEm cumMMempuuras el movuxka pg
dpyzoti Puayput.

Touka O HasbBaETCA HEHTPOM CHM-
MeTpuM Janpbix duryp. Cama cummer-
pHs Ha3bIBAETCHA UCHTPAJLHON B OTIIHYHE
OT OCEBOH, C KOTOPOH MBI YK€ BCTpeda-
nuck pansite (§37). Ecin kaxnoi Touke
JAHHOH (BUTYDPBI COOTBETCTBYET CHMMET-
putHasa e Todka ToH ke camoit ¢ury-
PBl (OTHOCUTENIBHO HEKOTOPOTO UEHTPA),
TO rOBOPAT, 4TO KasHHas urypa umeer Puc. 93

Puc. 91 Puc. 92
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HeHTp cummerpud. IlpumepoM Takoit (buUrypbl CILYKHT OKDYXXHOCTb.
[IeHTPOM ee CUMMETPHU SABJSETCSH €€ HEeHTP.

Kaxxayro ¢burypy mMoxHO coBMecTUTH ¢ durypoii, eii cum-
MeTpH4HOIi, IyTeM BpallleHHsI €€ BOKPYr UEeHTpa CUMMEeTPHH.
B camom pmene, Bo3bMeM, Hanpumep, ABa TpeyroibHuka ABC u A'B'C!
(puc. 93), cuMMeTpUYHbBIE OTHOCHTEIBHO HEKOTOPOTO nentpa O.

Beio ¢urypy OABC, He orpbiBasi OT IJIOCKOCTH, BygeM BpaIiaTh
BOKpPYr Touku O KaK BOKDPYT LEHTpa A0 TeX nop, noka npsmas OA He
noiiger mo OA'.

Tak xax Z1 = Z2 u £3 = £4, 10 npamas OB mnoiiner mo OB, a
npsimasi OC no OC’.

Tak kak OA = QA’, OB = OB', OC = OC', o Touka A coBnajaer
¢ A, rouka B ¢ B' u touka C ¢ C''. Takum 06pa3om, Tpeyronseuk ABC
COBMECTHTCs ¢ TpeyronbpuukoM A'B'C/.

' O4eBHIHO, YTO IPH TAKOM HOBOPOTE KaxXK-
19} nasa npamas OA, OB, OC, a taxoke Kayxnas
@a:j cTopoHa Tpeyronbuuka ABC nosepHercs Ha
180° . Ecan ¢durypa umeer UEHTpP CHMMeET-
Puc. 94 pHi, TO [OCIE MOBOPOTA €€ BOKPYT IEHTPA
cummerpuu Ha 180° ata durypa coBmecrurcs cama ¢ coboil.
3amedanue. Ilpu Bpamenun, KOTOpOe MbI MPOU3BEJH JJIs1 COBMe-
menua Tpeyronbunkos ABC u A'B'C', rpeyronsauk ABC ckone3un
1o mockocTd. Takum 00pa3om, GUrypsl, CuM-
METPUYHbIE OTHOCHTEIbHO UEHTPA, MOXKHO
COBMECTHTH, HE BBIBOLA MX M3 ILIOCKOCTH.
DTUM UEHTpANbHAA CHMMETPHSA CYIIECTBEHHO
ommyaercs or ocesoit (§37), rme nns cos-
MeIIeHHs] CUMMETPUYHBIX HUryp HeoOXOAUMO
ObLIO ONHY M3 HUX TIEPEBEPHYTH OPYroil CTO-
POHOI1.

Henrpansuas cumMerpust Guryp, Tak xe
KaK H oceBas, BeCbMa 4YacTO BCTPEYACTCs
B IpUPOJE U B 0ObiaeHHOH Xu3uu. Ha puc. 94
NPHBEAEHO H306paKeHue NPONeJIEpa CaMoIe-
Ta. OHO MMeeT UEHTPOM CUMMETPHH TOYKY O.
Ha puc. 95 nano usofpaxkeHue CHEXKHMHKH, OHO TAKXKe 06JIaIAeT LEeHTPOM
CHMMETPHH.

6. ITAPAJIJIEJIOT'PAMMEBI M1 TPAIIEITUN

IlapasnesorpaMmmel

87. IlapannenorpamMM. YerTbIpexyrosbHHK, ¥ KOTOPOrO IPOTH-
BOIIOJIO2KHBIE CTOPOHBI IMONAPHO MapaslieNbHbl, HA3bIBACTCA Iapajjie-
aorpammoM. Takoi uersipexyronbHuk (ABCD, puc. 96) momyunTtcs,
HanpuMep, eciM Kakue-Hubyap aBe mapasinenbHbie npimeie KL u MN
nepecevyeM OBYMs APYTUMH NapajienbHbiMu opsameiMd RS u PQ.

3—1568
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88. Teopewma (Bepaxkaouwas CBOKCTBO CTOPOH H YIJIOB MapaJl-
JesiorpaMMa). Bo ecaxom napassenozpamme npomusonoaoHcHue
CMOPOHB. PAGHYB, NPOMUBONORONHCHBIE YZAb DPAEHB U CYMMA
Y2106, NpuseHCAUUT K 0010t cmopone, pasta 2d (puc. 97).

Iposens muaronans BD, Mbl monyyuamM Jpa TpeyroibHuka: ABD
u BCD, xotopsie paBHbi, NOTOMY 4YTO y Hux BD — obwas cTopoHa,
£l = Z4 w £2 = /3 (xak HaKkpecT jexkamue NPH NapALIeJbHBIX
npameix). M3 paseHcTBa Tpeyronbuukos cienyer: AB = CD, AD = BC

ok
p__B C 0 B c
R A/ Z S = 7T
K/ M[ 4
Puc. 86 Puc. 97

n LA = /C. IlpotusononoxHsie yrisl B u D Taxke paBHbI, TaK KaK OHH
IpPeACTaBAAIOT COBOH CyMMBbI PABHBIX YIJIOB.

Haxonern, yrJipl, NpHIeXKalliie K OZHON CTOPOHE, HanpuMep yrael A
u D, nawor B cymme 2d, Tak KaK 9TO yriibl BHYTPEHHHE OQHOCTOPOHHHE
IPH NapaJuleJIbHbIX NPAMBIX.

3aMeyanue. PaBeHCTBO NPOTHBOMOMOXKHLIX CTOPOH NapaJiieno-
rpaMMa HHOTJA KPATKO BBIPAXKAIOT ADYTHMH CIOBAMH, TaK: OMPE3Ku
TNAPAALEADHHE, OTNCEKGEMBE NAPAAAEALHUMY, DAGHDL.

Cnencrsue. Ecau dee npamvie napaiieaviv, mo 6ce mouky Xaswc-
doti us Hux odunaxoeo ydasens om dpyzoti naparsesbroti; KOpode: NAPaA-
aeavrvie npamvie (AB u CD puc. 98) seade odunaxoeo ydaaens odna om
dpyeoti.

HeicTeuTenpHO, ecin u3 KaKux-HUOYAp AByX ToueK M u N npamoii
CD onycrum na AB nepnennukynsapst M P u NQ, To 3TH nepreHIuKYs-
pu napastensas (§ 71), 1 noromy ¢urypa M NQP — napanienorpamu;
orcofa cnenyer, 4t0o M P = N, 1.e. Touku M u N oZuHAKOBO yJa/I€HbI
ot mpamoit AB.

89. [pa npusHaka napaieiorpaMMoB.

Teopema. Ecau 6 sunyxaom wemuperyzoivHure:

1) npomueonoaooicrbie cmoporn pasnuv mesrcdy coboti niu

2) dee NPOMUBONOAOHCHBIE CTROPOHBL PAGHHL U NAPLAAEADHDL,
MO MaKoti YEMBPETY20ALHUK ecnb napaaacaoczpamm. llycts bu-
rypa ABCD (puc. 99) ecTb YeTHIPEXyronbHMK, Y KOTOPOTO:

AB=CD w BC=AD.
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c—M ¥ _p
a—1F 2 ,
Puc. 98
Tpebyercas n0Ka3aTh, YTO 3Ta (PUIYPA — MAPAIJIETOrPaMM, T.€. 4YTO

AB||ICD u BC||AD. Mposensa auaronans BD, Mbl nonyunM jsa Tpe-
YIOJIbHUKA, KOTOpble DABHBLI, TaK KaK y HUX BD — obmas crTopoHa,
AB = CD wu BC = AD (no ycnosuio). VI3 paBeHCTBa 9THX TPEyrOILHHKOB
cnenyer: L1 = Z4 v /2 = £3 (B pABHBIX TPEYrOAbHAKAX NPOTHB PABHBIX
CTODPOH JIeKaT PaBHbIE Yrbl); BeaencTsue 31oro AB||{CD u BC||AD (ecu
HAKPeCT JIEKAINHE YIJIbl PABHbI, TO MPAMBIE NAPALIENLHBL).

2) Ilycrs B yernipexyronsunke (ABCD, puc. 99) BC||AD u BC = AD.
Tpebyercs nokazars, utro ABC D ects napaJnenorpamm, T. €. uro AB||CD.

Tpeyronvauku ABD u BC D pasubi, moToMy 410 y HuX BD — 0bwmast
cropoda, BC = AD (no ycnosuio) u £2 = 43 (kak HaKpecT Jexxaliue
YTAbI IPU NaPAJUIESIBHLIX NPSAMBIX). VI3 paBeHCTBa TpeyTONbHUKOB CIIELy-
er: /1 = /4; nostomy ABJ|CD.

90. TeopewMa (Boipaxaiomasi CBOHCTBO AHATCHAJEH NADAIIIENO-
rpamma). Ecau vemwupexyzoavrux (ABCD, puc. 100) — napaaseao-
2pamm, Mo e20 JuazonaAU, NEPECEKAACH, 0CARTICA TIOTLOAGM.

ObpaTHO: ecau 8 YeMmwmperyzonvHuUKe OUG20HAAU MOUKOL uT
nepecevenus JeAAMCEA NONOAGM, MO JAHHBI wEeMBPETY204b-
HUK — NAPAAIECAOZDAMM.

1) Tpeyromsuuxku BOC u AOD pasubl, noromy uto y Hux: BC = AD
(KaK POTHBOIIOJIOXKHBIE CTOPOHBI Mapajutenorpamma), £1 = Z2u 43 =
= /4 (xaK HaKpeCT JIeXKAlIYe IPH aPAJLIENbHBIX NPsMbIX). W3 paBencTsa
Tpeyronbaukos ceayer: OC = OA u OB = OD.

2) Eciu AO = OC v BO = OD, 1o tpeyronvauku AOD u BOC
paBubl (IO ABYM CTOpDOHAM M YIiy MeXAy HumH). VI3 paseHCTBa Tpe-
YrONMBLHHKOB crienyer: £1 = £2 u /3 = /4. Cneposarensno, BC||AO
(yrsnl HaKkpecT Jexanue pasubl) 1 BC =
= AD; nostomy d¢urypa ABCD ecrs
1apalJIEIOrPaMM.

91. Ilenwmp cummempuu napaa-
aeaoepamma. Ilapaanesoepamm ume-
em UEeHMP CUMMEMPUU, TPHIEM UEH-
TPOM CHMMETDUH CJIyXKHUT TOYKA Iepece-
yeHns auaronasneii (puc. 100).

JeiictBurensHo, Tak kak BO = OD
n OC = OA, 1o orpeakn BC n AD cuum- Puc. 100
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METPHYHBI OTHOCUTENLHO TOUKH O M KaxK-

Aot Touke P orpe3ka BC coorsercrByer

cuMMeTpHyHadA eli Touka () orpeska AD (§85). Takum xe obpazom
y6exxpaemcs, uro orpe3ku AB u CD cuMMeTpHYHBI OTHOCHTEIBHO TOM XKe
toukn 0. Eciy napannenorpaMm nosepHyTh BOKDYT TOYKH NEpECEYeHNs
ero guaroHaJyeii Ha 180°, To HOBOe IOJIOXKEHHE NAaPaJIIe/IorpaMMa COBIa-
JeT C MepBOHAYaJbHBIM. 1IpH 3TOM KaXKJas U3 ero BepIINH NOMEHAETCs
MEeCTOM C IIPOTHBOIIOJIOKHOM BepiuuHoi (Ha puc. 100 sepmuna A ¢ C u B
c D).

HexkoToprle YacTHbie BUABI IapaJljIeIorPaMMOB:
NPSIMOYTOJIBHUK, poMO, KBajJpaTr

92. IIpsMoyrogbHUK M ero cpoiicrBa. Eciu ogun u3 yrios
NapajijieiorpaMMa IpAMO#, TO TPU OCTANb-

B C HBIX ero yria takxe npsamsie (§88). ITapan-
JIEJIOTPAaMM, Y KOTODPOI'O BCE YIJIBI IPAMEIE,
W”‘TN HA3BIBACTCA HPAMOYT'OJLHMKOM.

Tak Kak IpPAMOYTOJLHHK €CTh MapaJiie-
JorpaMM, TO OH 00JaJaeT BCeMH CBOMCTBA-
T MH [IapaJUIJIOrPAMMA; HAIpPHMED, AHArOHa-
'D JM ero JenATCs MOMOJIaM M TOYKa MX Hepece-

“eHHsT €CTb UEeHTP cuMMmerpuH. Ho y npsamo-
Puc. 101 YPOJILHHKA €CTh ellle CBOH 0CObbIe CBONCTBA.

1) B npamoyzoavnuxe (ABC D, puc. 101) duczonaru pasns.

Ilpsimoyronbuble Tpeyrombuuku ACD u ABD paBHBI, OTOMY 49TO
y Hux: AD — obumii karer u AB = C'D (XaK NpOTHBONOOXHBIE CTOPOHBI
napautesiorpamma). Y13 pasenctsa Tpeyronbuukos cienyer: AC = BD.

2) IIpamoyzorvrux umeem dse ocu cummempuu. VIMenHo, Kaxxnas
HpAMas, NPOXOIAILAs Yepe3 UEHTP CAMMETPHH IPAMOYTOIBHHKA U MapaJi-
JieJIbHAsA ABYM €ro IPOTHBOIMOJOKHBIM CTOPOHAM, €CTh OCh €r0 CHMMET-
punt. OcH CHMMETPHH IPAMOYTOJbHUKA IEPIEHIUKYIIAPHB MKy coboit
(cM. puc. 102).

93. Pom6 m ero csoiicrBa. Ilapasnenorpamm, y KoToporo sce
CTOPOHBI PaBHbI, Ha3biBaeTCa poMboM. Komeuno, eMy npuaagiexar Bce
CBOMCTBA NAapaJIIesiorpaMMa, HO Yy HEr0 €CTh CJICAYIOMME JABa OCOOBIX
CBOJCTBA:

1) duazonaau pomba (ABCD, puc. 103) ezaummo nepnenduxy-
AAPHBL U deasm yaavi pomba nonoaam. Tpeyronsuuku ABO u BOC
paBHbI, ToTOMY uTO y HuX: BO — obwas cropona, AB = BC (rak Kak
y pomba Bce cTopousl pasabl) # AOQ = OC (Tak Kak AUATOHANM BCAKO-
ro NMapaJjuleliorpaMMa AeidaTcs nomnosiaM). 3 paBeHcTBa TPeyrolLHHKOB
cuenyer:

L1=1/2, re BDLAC u /3=/4,

T. €. yron B Jenurcs auaroHanbio nonoiaM. U3 paBeHCTBa TPeyroibLHUKOB
BOC n COD 3zakmouaem, uro yroa C JeNUTCA THATOHAILIO HOIOJAM,
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U T I
2) Kasicdas duazonaab pomba ecmsb €20 0Cb CuUMMEMPUY.

M
B I C
|
|
Pef-—m2 < = -0
|
A |' D
N Puc. 103
Puc. 102 '

Huaronans BD (puc. 104) ects ocb cummerpun poméa ABC D, noromy
qro, Bpamas AABD sokpyr BD, Mp1 MoxeM coBMecTuTh ero ¢ ABCD.
B camom nene, muaronans BD gemut yriet B u D momonam u, Kpome
toro, AB =BC u AD = CD.

To >xe camoe MOXXHO ckasarek o nuarosanu AC.

94. KBaapar m ero cBoiicrsa. Ksagparom HasbiBaercs mapasiie-
JIOTPaMM, ¥ KOTOPOI'O BCe
CTODOHBI DPaBHBI M BCe B
Yrasl NpsMBbIe; MOXHO \ |
TaKKe€ CKA3aTh, YTO KBa- - 1
APAT — 3TO IPAMOYTOIIb- . ,
HHUK, ¥ KOTOPOILO CTOPO- . ',
Hbl DaBHBI, HWIH pOMD, 27
Y KOTOPOTO YIJibl Mps- R
mpie. [TosTomy kBaapary L, l <
IpUHAJJIEXAT BCE CBOii- Y |
CTBA IAPAJIIEJIOrPAMMa,

OpPsAMOYTI'OJIbHUKA, U pPOM- b Puc. 105

6a. HanpuMep, y KkBaIpa- Puc. 104

Ta HMEeTCA YEThIpe OCH

cummeTpud (puc. 105): ABe, IpoxoaAINye YePe3 CepeIUHBI NPOTHBONOIOXK-
HbBIX CTOPOH (KAK Y IPSAMOYTOIbHUKA), B ABe, [[POXOIALIHE Yepes3 BepIIHHbL
[IPOTUBOIIOJIIOKHBIX YIVIOB (KaK y poMb6a).

HeKo'ropre TeopeMbl, OCHOBaAHHBIC Ha cBoiicTBax
InapaJjiejgorpammMma

95. Teopema. Ecau wa oduoti cmopore yeaa (naunpumep,
Ha cropone BC yrina ABC, puc. 106) omaosicum pasrme medncoy
coboti ompeaxu (DE = EF = ...) u uepes ux XoHub npoeae-
dem napaaneavnvie npamwe (DM, EN,FP,...) do nepecexerus
¢ dpyzoti cmoponotl yzaa, mo u Ha MOl CMOPOHE OTNAOHCANCA
pastbie medcdy coboti ompeaxu (MN = NP = ...)). Ilpoegem
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M N P

) Puc. 106 c

BcrioMoraTenbusle npamele DK u EL, napannensasie AB. Ilonygen-
Hble 1mpH 3TOM TpeyronbhHuku DKE u ELF pasupl, TAK Kak ¥ HHX:
DE = EF (no ycnoeuwo), ZKDE = /LEF u /ZKED = LLFFE (xax
YTJIBE, COOTBETCTBEHHbIE MIPH NapaJlieNbHbIX NpsMeix ). U3 pasencTsa aTHx
TpeyronbhukoB cieayer: DK = EL. Ho DK = MN u EL = NP (xax
IIPOTHBOIOJIONKHBIE CTOPOHBI IAPAJUIeNOrPaMMOB); 30a49uT, MN = NP.

3aMevanue. PaBHbe orpe3kn MOTyT ObITE OTKJIAIABIBAEMBLI H OT
BepiuuHel yrna B, t.e. tax: BD = DE = EF = .... Toraa u na
ADYIOii CTOPOHE paBHBIE OTPE3KH HAJ0 CYUTATh OT BEPIIMHBI yria, T.e.
Tak: BM = MN =NP=....

96. Cuaencrsune. Ipamas (DE, puc. 107), nposedennar uepes
cepeduny cmoponw (AB) mpeyzoavnuxa napaaseavro Opyzoti ezo cmo-
pone (AC), deaum mpemwio cmopony (BC) nonoaam.

JeficTBUTENbHO, MBI BHIMM, 4TO Ha CTO-
poHe yria B omioXeHhl paBHBIE OTPE3KU
BD=DA u 4epe3 Touku generus D u A
TipOBeNeHbl Napajuienbuble npsimble DE u
AC no nepeceuenusi co croporoin BC; 3Ha-

YHUT, 10 JOKA3aHHOMY, Ha 3TOM CTOPOHE TOXKe
OTJI02KATCA paBHble oTpe3ku BE = EC, n no-

B

romy BC paspenurest B Touke E nononam. 4 C
SaMeuanue. OTpesok, CoeauHsIO- F
WKA CcepeluHbl ABYX CTOPOH TPEYLOJbHUKA, Puc. 107

Ha3bIBaETCA €ro cpe/Heil JTMHNEH.

97. Teopewma (Bblpaxkaromas CBONCTBO CpEIHER TUHUH TPEYTOMb-
Huka). IIpamasn (DE, puc. 107), nposedennasn wepes cepedunnve dsyr
CMOPOH MPEYZOALHUKA, NAPAAAEALHA TNPEMbET €20 CMOPoHE;
Ompe3ox 3mMoti NPAMOl, aAeHCAUUT BHYMPU MPEYZOLLHUKA,
pasen NOAOBUHE Mmpemveti cIopoHbL.

Jn1a mokasarenscTa BOOOpasuM, uTO 4depe3 cepeauHy D cTOpOHBI
AB MBI mpoBenu npsMylo, napasienbryio cropore AC. Torma, mo ao-
Ka3aHHOMY B mpenpliyineM naparpade, 3Ta npaMmasi pa3fejdT CTOPOHY
B(' nornonaMm u, cienoBaTenbHO, conberca ¢ npamoit DE, coenunsoned
cepenunsl ctopon AB u BC.
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IIposens eme EF||AD, vaiineM, gto cropona AC Tak:e pasjiennTcs
nononaM B Touke F'; 3Haunt, AF = FC wu, kpome toro, AF = DE
(kaK IPOTHBONOJOXKHBIE CTOPOHbI Napastenorpamma ADEF), orkyna
crenyer: 1

Tpanenun

98. YerhIpexyrolbpHHK, y KOTOPOTO JBe IPOTHBONONOKHbIE CTOPOHBI
napajulesibHpl, a JBe JApPyrde He Ia-
paJUIeNIbHbI, Ha3bIBAETCA Tpameny-

B (o
eif. IlapannenbHble CTOPOHBI Tpa- OCHOBaHKE
nemun  (AD w BC) HasbBaoTCH o 2
()
ee OCHOBaHMSIMH, HENapajUle/bHEIe © %
(AB u CD) — GOKOBBIMH CTOPOHAMHM ocHOBaIMe b
A

(puc. 108). Ecnm GOKOBBIE CTOPOHBI
PABHbBI, TPanenys Ha3blBaeTcsd PaBHO- Puc. 108
6ouHOIL.

99. CsoiicTBo cpeameil Jmmunu Tpanenun. [IpaMasn, coegums-
I0Ias cepeJuHb! GOKOBBIX CTOPOH TpAMelUHd, HA3bIBAETCS ee cpeaHeit
auaneil. Jlunua 3ta o6namaeT cienyoumM CBORCTBOM.

Teopema. Cpednas aunus (EF, puc. 109) mpaneyuu na-
POAAAEABHG OCHOBGHUAM U pasHa uxr noaycymme. Yepes touxu

B oy 4 M N B
D
E F
E
F
A »
D G c
Puc. 109 Puc. 110

B u F nposeaeM npAMyI0 JO HepecedyeHHsl C IPOJOTAKEHHUEM CTODOHBI
AD B uekoropoit Touke (. Torma nomyumMm gsa Tpeyronsuuka: BCF
u DFG, xoropsie paBHul, Tak Kak y Hux: CF = FD (no ycnosuio),
{BFC = /DFG (xak yraot Beprukansubie) u LBCF = ZFDG (kak
yIVIbI HAKPECT NeXKallie Opd Napa/UleNbHBIX npameix). U3 papencrsa
TpeyroibHEKOB cieayer: BF = FG u BC = DG. Teneps BuaumM, 4rto
B Tpeyronbuuke ABG npsmas EF coeguHseT cepelHHBI IBYX CTOPOH;

snayur (§97), EF||AG u EF = %(AD +DG@G), npyramu ciiosamu, EF||AD
u EF = -;—(AD + BC).
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100. 3apauya. Jeannwi ompesox npamoti (AB, puc. 110) pasde-
AUMD HA JAHHOE “UCAO paenmE vacmell (Hanpumep, Ha 3).

W3 xonna A nmpoBoaum npamyio AC, obpasywmyio ¢ AB xakoii-Hubyan
yrous; otkiaaapiBaeM Ha AC oT TOYKH A TpH NPOM3BONLHON BeJIHYHHLI
U paBHble MexXAY coboit orpeska: AD, DE u EF; touxky F coegunsem
¢ B; naxoney, us E u D nposogum npsimpie EN u DM, napannensHble
FB. Torga orpesok AB, 1o goKa3aHHOMY, pa3feiauTcs B Toukax M u N
HA TPH PABHBIE YACTH.

3ajaun Ha MOCTPOEHMEe

101. Meron nmapa/uiesIbHOTO IepeHeceHMs. Ha npuMeHeHHH
CBOMCTB MapasiejiorpaMMa OCHOBaH OCOOLIA NpueM peleHHs 3aJad Ha,
NOCTPOEHHE, M3BECTHBIH 10/ HAa3BaHHEM MEeTOJa NAPaJLIEILHOTO IepeHe-
cennsa. Ero cymHoOCTs Jiydlie BCero BbIACHUTh Ha IPUMepe.

3anaua. ITocmpoumv wemwpezyeoavnux ABCD (puc. 111), 3nas
6ce e2o cmopons, u ompesox EF, coedunarowuti cepedunm npomusono-
AOJHCHUTL CTNOPOH.

Yrobb! cOMM3UTE MEXKY OO0 JaHHBIE IMHUH, ITepeHeceM Napaliiesib-
HO camuM cebe cropoust AD u BC B nomoxenus ED; u EC;. Torna
cropona DD, 6ynmer pasna u napamnensda AE, a cropona CC; pasna
u napanensa BE, #o tak kak AE = BE, 10 DD, = CC, uw DD, ||CC;.
Benencreue sroro tpeyromsuuku DDVF u CCF Gyayt paessl (Tak
Kak y mux: DD, = CCy, DF = FC u £ZDDF = /FCC}), 3naunr,
LDWFD = ZCFC, v noromy nuuaust Dy FC) nomxHa OHTH mpamas,
T.e. durypa ED;FC; oxaxerca Ttpe-
yronbHUKOM. B 3rom Tpeyromnamke u3- E B
BecTHBl JBe cropousl (EDy = AD wu
EC, = BC) n vennana EF, uposenennas
K TpeTbeit cropone. I10 3TUM JaHHBIM Jer-
KO NOCTPOMTE TpeyronbHuK ED;Cy (ecin
Ha npoxoKenun menuansl EF 3a Touky
F ornoxum orpesok, pasubiit EF, u no-

JIy9eHHY!0 TOUKy coequuum ¢ Dy u Cy, o D ' \C\r‘r”' c
NOJIYyYMM TNAPAJUIENIOrPaMM, ¥ KOTOPOro Pyec. 111

M3BECTHBI CTODOHb! U OJHA JUATOHAJD).
Haiina AED;Cy, cTpoum 3aTeM Tpe-
yronvuuku D1 DF u CyCF, a 3arem n Bech uerbipexyroasauk ABCD.
IIpemocTapisieM CaMHM yYauMcs ¢ MOMOLIBLIO 3TOrO METOAS PEIIHTh
CHeIyIOUIMe 330a49H:

1. ITocTpouTs Tpameumio o OHOMY €€ YUy, IBYM JHarOHAJIAM H CpelHei
JIMHHY.

2. IlocTpounTs 4eTHIPEXyTroNbHUK MO TPEM CTOPOHAM a, b, ¢ ¥ AByM yrnam «
¥ 3, NpueXalliM K M3BECTHOMH CTOpOHe.

3. IlocTpouTE Tpanenuio M0 YeTHIPEM JaHHBIM €€ CTOPOHAM.
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102. Meroa cummerpun. CBORCTBA OCEBOHl CUMMETPHH TaKIKe
MOryT ObITh MCHONB30BAHBI IPH PEIEHHMH 38J1a4 Ha NMocTpoeHue. VHorma
HCKOMbIN NpUEM IIOCTPOEHUA JIETKO OGHApPY>XHBAETCHA, €WIM TNeperHeM
4acTh YEPTEXKA BOKPYT HEKOTOPO# NpsiMOil Tak, 4ToObI 3Ta 4acTh 3aHAJa
CHMMETPHYHOE IIOJIOKEHHE 110 JAPYTYI0 CTOPOHY OT 3T0# nipsamoii. IIpuse-
JeM IpHMep.

3anaua. Ha npamoti AB (puc. 112) natimu mousy T, wmobuv. cymma
ee paccmoanutl om dannwr movex M u N 6viia Haumenvwas.

Ecin, neperHys depre:x BOKpyT
AB, npuseneM TOuky M B cummer- N
pUYHOE oTHOCHTENBHO AB monoxenne
M, T0 paccTosinue To9kd M OT Kakoii
yTOIHO TOYKH npAMoit AB pasHO pac-
CTOSIHHIO TOYKK M| OT TOH Ke TOYKH
npsimoit AB. Iostomy cymmer Maz+ A B
+zN, Mz; + 1N ... paBHBEI COOTBeT- x /x;
cTBeHHO cymmaM Mix + N, Mz +
+z1 N ...; HO U3 NOCJNEIHUX CyMM HaH-
MenbH1as 6yZeT Ta, nmpu KOTOPOH JIH-
uusa M1z N — npamasn. Orcioga crano- M,

BUTCA SICHBIM LPHEM MOCTPOCHHUS. Puc. 112

To >xe camoe nocrpoenme peuraer
H IPYryio 3aJady: Ha Ipamoit AB HalTH TaKyio TOYKY Z, 9TOOLI MpsAMble
M u N, npoBeJieHHBIE OT Hee K JAHHBIM TOYKaM M u N, coCTaBiIAin
¢ AB papHble yIJIbL

IpenocrapnsgeM yyamuMcs pelnThL METOJOM CHMMETDHH CJIeLyIOuipe
3a1a4u;

1. ITocTpouTs 10 YeThIpeM CTOpPOoHAM Yerbipexyronssuk ABCD, 3nag, uTo
ero guaronans AC nenur yrosa a mononam.

2. Ha npsimoyrosnHOM Gmulbap/e faso nonoxkende AByx mapos A u B. B
KaKOM HAIIpaBJEHHMM HAJO0 TOJKHYTHb wap A, 4To0B OH, OTPA3ZUBLIKCH IOCJICIO0-
BaTeJbHO OT BCEX 4YeThipex GopToB, yaapua 3areMm map B7

3. Jan yron u BHyTpH Hero Todka. IlocTpouTh TPEyroNbHHK HAUMEHBIIETO
IlepuMerpa, Takoi, 4yroObl 0ZHAa ero BeplUIMHA JieXKajla B JAaHHOI TO4YKe, a JBe
ApPYTHe Ha CTOPOHAX YIJIa.

YIOPAKHEHN A

Joka3zarh TeopeMsl

1. Coenuuus nocse OBATENbHO CePEAMHBI CTOPOH KaKOrO-HMOYInL HeThipex-
YTOJBHUKA, IOJIYYUM NapaJsiIeSorPaMM.

2. B npaAMOyronbHOM TPEYroJbHHKE MefuaHa, IIPOBelleHHast K IHIIOTeHy3e,
PaBHa ee II0JIOBHHE.

Y xa3anue. CielyeT NpojO/KUTLE MEOHAHY HA PAaCCTOSHHE, PABHOE ee
IJTHHE.
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3. ObparHo: ecnu Mequana paBHA IOJIOBMHE CTOPOHH!, K KOTODOH OHA 11po-
BEJIEHa, TO TPEYTOJIbHUK NPAMOYTOIbHBINA.

4. B npaMoyrosibHOM TPEYrONLHHKE MEAWAHA M BHICOTA, NpPHBEIEHHbIC
K THNOTeHy3e, 06pa3yioT yro/, paBHbI Pa3HOCTH OCTPHIX YIJIOB TPEYTOJbHMKA.

Ykazauue Cm. zamauy 2.

5. B AABC o6uccekrpuca yria A Bcrpedaer cropoHy BC B rtouxe D;
npsAMad, nposefeHHas u3 D mapauensso CA, scrpeuaer AB B Touke E;
npsAMasi, nposejieHHas u3 E napannensHo BC, Bcrpedaer AC 8 F. okazars,
uro FA = FC.

6. BryTtpu sansoro yriia nocTpoen Apyrof yroy, CrOpOHbL KOTOPOTO IIapas-
JIeJIbHBI CTOPOHAM JAHHOTO M PABHO OTCTOAT OT HuX. JJoKa3aTs, 4To 6uccekTpu-
Ca MOCTPOEHHOTO YIJIa JIEKNT Ha OHCCeKTpHCe AAHHOTO yria.

7. Beakas npsiMasi, COEAUMHSIONAA KAKYIO-HHOYJb TOUKY HIDKHET0 OCHOBa-
HAA TPaneuuy ¢ Kako#-HuOyJb TOUKOH RePXHEro OCHOBaHMHA, AEJMTCHA CpeaHeii
JIMHHEH MonosiaM.

8. B TpeyronbuuKe depe3s TOUKY nepecedeHus GHCCEKTPHC YIJIOB, IPH/EIKA-
IUX K OCHOBAHMIO, IIPOBE/ICHA MPAMAS MAPALNEIbHO OCHOBAaKUK. [lokasars, 4To
OTPE€30K NPAMOH, 3aKJIIOYeHHbIH Meky GOXOBBIMH CTOPOHAMH TPEYTOJbHHKA,
paBeH cymMe OTPe3KOB GOKOBBIX CTOPOH, CYUTAA MX OT OCHOBAHUA.

9. Yepes BepIuMHAL YIJIOB TPEYTONbHUKA IPOBEACHB] IIPAMBIE, ITAPAJLIEIbHbIE
MPOTHBOIIONOKHEIM CTOPOHAM. Jl0Ka3aTh, 4To 06pa30OBAHHBIN MMHA TPEYTONLHUK
COCTBJIEH U3 YETHIPEX TPEYTrOJbHUKOB, DABHBIX JAHHOMY, M YTO KaXJad CTOPO-
Ha €ro B ABa pa3a 60Jiee COOTBETCTBYIONIEH CTOPOHBI AAHHOIO TPEYTrOIbHUKA.

10. B pasnoGespeHHOM TPEYrONIbHHKE CYMMa, PacCTOAHHE KaxkI0M TOYKH
OCHOBaHMi OT GOKOBBIX CTODOH €CThb BEJIMYMHA IOCTOSHHAS, a HMEHHO: OHA
PaBHa BHICOTE, OMyIIeHHO# Ha GOKOBYIO CTOPOHY.

11. Kax M3MEHHTCA ITa TEOPEMA, €CTH B3ATH TOYKY HA NMPOAOKEHHH OCHO-
BaHusn?

12. B paBHOCTOpDOHHEM TPEYTOJIbHMKE CyMMAa PaCCTOAHHUIA BCAKOW TOYKM,
B3ATOH BHYTPH 3TOTO TPEyTONbHHKA, 10 CTOPOH €r0 €CTh BEJIMUMHA, NOCTOAHHAS,
PaBHAs BBICOTE TPEYrOMbHUKA.

13. Beakuit napansenorpaMM, y KOTOPOrO JHATOHANH PaBHbI, CTh IPSMO-
YTONbHUK. .

14. Beaxmit mapanurenorpaMM, y KOTOPOTO AMATOHAN B3aUMHO TepOEHIH-
KYJSPHBI, eCTh pomG.

15. Besikuit mapasienorpaMym, y KOTOPOrO JMAroHaJIb JEJHT yroJ MOmoaaM,
ecTb poMO.

16. U3 Toukm nmepeceyeHus Amaronaieil pom6a OMyUIEHB TePIEHANKYAAPbI
Ha cToponnt pomba. [doxa3aTh, YTO OCHOBaHMA ITHX MEPNEHIUKYJ/JAPOB CYThb
BEPUIMHBI NPAMOYTOIbHHKA.

Yxazanue Cwm. zazagy 13.

17. BuccekTpucHl yIJIOB NPAMOYTOJbHUKA CBOMM HEpecedeHmeM OO6pa3yioT
KBaJpar.

18. Iycrs A', B', C' u D' Gyayr cepenusw: cropos CD, DA, AB u BC
kBajpara. Jlokaszars, uro orpesku AA', CC', DD’ n BB’ obpasyior coum
nepecedeHyeM KBaJPaT, CTOPOHA KOTOPOro PaBHA 2/5 KaX/JIOr0 U3 3THX OTPE3KOB.
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19. Jan xsagpar ABCD. Ha cTopoHax €ro OT/IOKEHH pPaBHble 9aCTH
AA,, BB1, CCy1 n DD;. Touxn A,, By, C1, D: coemuuens! m0Cie0BaTeibHO
npsameimu. Jokaszarts, yro A; B1Ci1D; ecTs KBanpar.

20. Ecou cepeauubl CTOPOH KaKOr0 YIOAHO METHIPEXYTOJbHHKA B3fATh 34
BEPUIMHLI HOBOrQ YETHIPEXYTONBHHUKA, TO MOCIEAHHI €CTh NAapaJlIeJIOrpaMM.
OnpenesmMTh, MPH KAaKHX YCJIOBUAX ITOT mapainenorpamm Gyzer: 1) mpsawmo-
YTOJIBHHKOM, 2) pombowm, 3) KBaapaTOM.

HaiiTu reomMerpunyueckue mMmecrTa

21. Cepenun BCex OTPE3KOB, POBEIACHHBIX M3 JAHHOW TOUKH K Pa3JIMYHBIM
TOYKaM JAHHON MDAMOH. ’

22. To4ek, paBHO OTCTOAIMX OT ABYX NAPAJUIETBHEIX MPAMBIX.

23. BepmuHbl TPEYTrONbHAKOB, HMEIOMMX 0OIEe OCHOBAHME M PABHBLIE BLICO-
THI.

3amadyu Ha MOCTPOEHHE

24. Janbl ABa yrila TPeyroJIbHUKA; IOCTPOUTDH TPETHil.

25. Tau OCTpBI# yron IPSMOYTONBLHOTO TPEYIONbHHMKA; MOCTPOUTb JAPYToii
OCTDHIit yrod. ’

26. IIpoBecTn NpsaMy 0, NAPAJIIENbRYIO NAHHON NPAMOH H HAXONANLYIOCS OT
Hee Ha JAHHOM paCCTOSHUH.

27. Pa3nenuTs mononiaM yros, BepLiHA KOTOPOro He NOMEINAeTCs Ha Yepre-
XKe.

28. Yepe3 maHHYIO TOYRY IIPOBECTH NPSIMYIO N0 AAHHBIM YIVIOM K JAHHOMH
IPAMOIL.

29. Hanwm ape npamsie XY u X'Y' u Touxa P; nposecTu uepe3 Ty Touky
TAKYI0 CEKYILYH0, 4YTOOH IaCTh €€, 3aKTIOUEHHA MEX/Iy NAHHBIMM NPAMBIMH,
Jeymtachk TOYKOH P mionosam.

30. Yepe3 maHHyio TOYKY NPOBECTH NPAMYIO TakK, 4TOOH OTpe3oK ee, 3a-
KJIOYeHHBI MeXAy [ABYMsS JAHHHIMH IapaJjiieIbHbIMK NPSIMBIMH, DPaBHAJCH
MAaHHOMY OTPE3KY.

31. Mexny CTOPOHAMH JAHHOIO OCTPOrO yIJIa HOMECTUTH OTPE30K HAHHOM
AJMHBL TaK, YT06bI OH OBLA NepNEHANKYJISPEH K OQHONR CTOPOHE Yriia.

32. Mex/y CTOpOHAMH JAHHOTO yIVIA IIOMECTHTBH OTPE30K HPSAMOMH JIaHHOM
JJIMHEBI TAPaJINIENLHO 3aJaHHON NpsAMOil, epecekaomeil 06e CTOPOHbl JAHHOTO
yriaa. )

33. Mexay cTopoHaAMHM OAaHHOrO yIyia IIOMECTHTb OTPE30K NAaHHOMW JTHHBI
TaK, 4T00Bl OH OTCEKAJI OT CTOPOH yIJa PaBHBIE OTPE3KH.

34. IocTponts NpAMOYronbHbIA TPEYrONbHHK IO HAHHBIM: OCTPOMY YTy
U IPOTHUBOJEXKAIEMY KaTeTy.

35. ITocTpouTs TPEYTOJHHHK IO ABYM YIJIaM H CTODOHE, JIeKaIueill IpoTuB
OJJHOTO U3 HHX.

36. ITocrpoury paBuobGe peHHBI i TPEYIOABHHK HO YIJIy NPH BepHIHHE
H OCHOBAHHMIO.
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37. To xe — Mo yrily NpH OCHOBAHWM M BBHICOTE, ONYMIEHHOH Ha BOKOBYIO
CTOPOHY.

38. 'To xe — 1o 60KOBOJ CTOPOHE H BHICOTE, OIyIIEHHOH Ha Hee.

39. IlocTpouTs paBHOCTOPOHHMI TPEYTOALHHK TIO €T0 BBICOTE.

40. Pazpenure npsMofi yroi Ha TPH paBHble YacTH (APYTHAMM CIIOBaMH,
MOCTPOUTD YTOJI, PaBHEIH ]/3 = 30°.

41. TIocTpONTH TPEyroNbHUK [0 OCHOBAHMIO, BHICOTE H GOKOBO CTODOHE.

42. To e — 10 OCHOBAHHIO, BHICOTE U YIJIy [IPH OCHOBAHUH.

43. To xe — 10 yrity u ABYM BBICOTAM, ONMYIIEHHBIM M3 CTOPOHN! 3TOTO YIJIA.

44. To xe — 110 cTOpOHe, CyMMe ABYX APYTHX CTOPOH M BHICOTE, ONYIIeHHOM
H3, OJHY M3 3THX CTOPOH.

45. To e — 10 BBICOTE, IEPHMETDY M YIJIY IIDH OCHOBAHMH.

46. Ilposectn B TpeyronbHEke HPAMYIO, MAPa/IeNbHYI0 OCHOBAHMIO, TAK,
9TOGHI OTPE30K, 3AK/II0UEHHbLIl MEsKAY GOKOBHLIMH CTOPOHAMH, GHLT PABEH CyMMe
OTpe3KOB GOKOBBIX CTODOH, CYUTAA OT OCHOBAHHMS.

47. IlocTpOUTh MHOTOYTOALHNK, PABHBINA JAHHOMY.

VYxrkasanmne [uaronanrsamu pasOHBalOT AaHHLIA MHOTOYTONBLHHK HA Tpe-
YTOJIbHHKH.

48. TlocTpouTh Y€ TH PEX YT OJbHHU K IO TPEM €r0 YIJIaM M JBYM CTO-
PoHaM, 06pa3yoUMM YeTBePThIt yrol.

Y ka3 anue. Hano naiitu 9erseproiil yrom.

49. To xe — 110 TpeM CTOPOHAM M ABYM JHArOHAJIAM.

50. llocTpoute mapajfiZenoTrpaMM IO JBYM HEPABHEIM CTOPOHAM
¥ OJHOM JUATOHAJIH.

51. To xe — 10 cTopoHe M JABYM AMArOHAIAM.

52. To e — 10 [ByM AMArOHANSAM M YIITy MeXKJy HUMH.

53. To ke — 110 OCHOBAHMIO, BBICOTE M AWATOHAIH.

54. HocTpouts NPAMOYTroNAbHHUK I0 AWATOHAIM H YIJIY MEXKIY JHa-
FOHAAMH.

55. Ilocrpoure p o M 6 Mo cropone ¥ A¥ArOHANM.

56. To xe — 1o aByM AMaroHasaM.

57. To *ke — 1o BHICOTE M AUATOHAJIH.

58. To xe — 1o yryty u Amaronann, mpoxogsuiel 4epes 3TOT YroJL.

59. To e — 10 AHArOHATH ¥ HPOTHBOJIEKAIIEMY YIIIy.

60. To xe — no cymme auaroHasieit ¥ yriay; o6pa30BaHHOMY AUATOHAIBID CO
CTOPOHOIA.

61. Ilocrpoure K Ba 4 p aT N0 AAHHOM JUATOHAIH.

62. Hocrpouts T palle ¥ IO 0 OCHOBAHNIO, IPUIEXKAIEMY K HeMy yIyIy
4 ABYM HeNapa/llesbHBIM CTOPOHaM (MOryT ObITh JBa DelleHMs, ONHO M HHU
OZIHOTO).

63. To xe — Mo Pa3sHOCTH OCHOBaHMII, ABYM GOKOBLIM CTODOHAM M OZHOM
AMATOHAJIH.

64. To xe — mo gersipem cropoHam (Bceraa /M 3aJa4a BO3MOXKHA?).

65. To e — 10 OCHOBAHMIO, BHICOTE M JABYM JUArOHAIAM (YCIOBHE BO3MOX-
HOCTH).

66. To xe — N0 AByM OCHOBAHMAM U ABYM AMAroHaIAM (yCJIOBHE BO3MOX-
HOCTH).

67. IlocTpouts x Ba A p aT 10 CyMMe CTOPOHB! C JHATOHAJIBIO.

68. To e — 10 pa3sHOCTH JMATOHAIM M CTOPOHHL.
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69. ITocTpouth NapafieOrpaMM II0 ABYM JAHArOHAIAM U BBICOTE.

70. To xe — 1o CTOPOHE, CyMMe AUArOHAaJeH ¥ yIJIy MeXAY HUMH.

71. IlocTpouTb TPEYTONBLHHK 1O ABYM CTOPOHaM H MeJuaHe, IIPOBEACHHOH K
TpeTbei CTOpPOHE.

72. To e — 1Mo OCHOBAHMIO, BHICOTE M MeJHaHe, IPOBeAeHHON K Ookosoil
CTODOHE.

73. HocTtpouTh 1 pAMOYT OB HBL {i TPEYroabHHUK M0 THIOTEHY3€ U CyM-
Me KaTeTOB (MCC/IeJ0BaTh).

74. To xe — 1Mo rumoTeHy3e U pa3sHOCTH KaTeTOB.

75. Hauul ase Touxku A u B, pacrosioxeHHble 10 OAHY CTOPOHY OT JAHHOH
upamoit XY . Pacnosoxxutk Ha 3T0i npsamoit orpe3ok M N nanuoi nnwnusr [ Tak,
qrobul nomanas AM + M N + NB 6bL1a; HauMeHbinei AJIuHbI.

Yxaszaunwme. IIpubausum Touky B K Touke A, Apuras ee no Ipamoii,
napaynensuoit XY, Ha paccrosuue, pasHoe M N.



T'nasa II

OKPVYXKHOCTbH

1. ®OPMA U ITOJIO2KEHHNE OKPY>XKHOCTHU

103. IIpenBapurtensnoe 3amMmedanne OueBngno, 9To
yepes onHy Touky (A, puc. 113) MOKHO OpOBECTH CKOMBLKO YIOJHO OKPY K-
HOCTeil: UeHTPhl HX MOXHO 6paTh npowssonsHo. Yepez nse Touxu (A
u B, puc. 114) ToxKe MOXKHO HPOBECTH CKONBKO YTOJHO OKPYXKHOCTeH,
HO UEHTPbl UX HeNIb3A OpaTb NPOM3BOJIBLHO, TAK KaK TOYKM, OJHHAKOBO
yaAaneHHsple 0T ABYX To4ueK A U B, HOJNKHBI JeKaTh Ha NepHeRIuKyaspe,
NpoBefiensoM K 0Tpe3ky AD, 4epes ero cepeauny (§ 58).

IMocmorpuM Temepb, MOXKHO 1M OPOBECTH OKPY?KHOCTb 9€PE3 TPH
TOYKH.

104. Teopewma. Yepe3 Tpu TOYKU, He JeXKalle Ha OJHOLH
NPAMOif, MOXKHO IIPOBECTH OKPY>KHOCTh U IIPUTOM TOJBKO O/IHY.
Yepes tpu roukn 4, B, C (puc. 115), ue ne-
JKallye Ha OMHOM IpAMOH (ApyruMH CI0BaMHU,
uepes eputuns! AABC), TobKO TOrIa MOX-
HO ITPOBECTH OKPYXKHOCTb, €CJIH CYIIECTBYET

Takas uerpeprasi To4uka O, KOTOpas OIMHA-
. KOBO yaajeHa oT touek A, B u C. Jlokaxen,
4TO TaKasd TOYKA CYIIECTBYET U HPUTOM TOJIb-
KO onxa. nis aroro npuMmeM BO BHUMaHUeE,
4YTO BCAKAH TOYKA, OJTMHAKOBO YyJJAJCHHAS OT
rodek 4 u B, no/mkHa JexaTL HA nepred-

aukynaspe M N, nposenennon K cropode 4B
vepes ee cepemuHy (§ 58): TOYHO Tak zKe BCs-
Kasd TOUKA, OJUHAKOBO yJaJeHHAs OT TOUCK
B u C. nomxua nexars Ha neprnenukyaspe
PQ, nposenennom x cropone BC uepes ee
cepenuny. 3Ha4YuT, €CJIM CYILECTBYET TOYKA,

/4

Puc. 113
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OIMHAKOBO YJaneHHas oT Tpex Touek A, B u C, To oHA JO/IKHA JIeXKaTb
0aHOBpeMeHHO U HA M N, u Ha P(Q, 94TO BO3MOXHO TOJILKO TOrAa, KOIIa
OHd COBIAJAET € TOYKO IMepecedeHusi ITUX JBYX npaAMbIX. IIpsambie M N
n P(Q Bceraa nepecekaloTcs, TAK KaK OHH IEDIeHMKYJIADHBI K Iepece-
KaromumMest npameiM AB u BC (§78). Touka O ux nepecedenus u Oyner
TOYKOH, ONUMHAKOBO yJaJleHHo# oT A, or B u or C; 3Ha4YuT, eciin npuMem
3Ty TOYKY 3a LEHTP, a 3a paguyc Bo3pmeM orpesok OA (unu OB, win
OC), To okpy»KHOCTB npoiiaer yepe3 Touku A, B u C. Tak Kak npsiMbie
MN u PQ moryT mepeceybcsl TONbKO B OFHOH TOUKE, TO LEHTP TaKoh
OKDY?KHOCTH MOXKET OBITb TOJMBKO OIUH, M IJIHHA €€ PaJUyCca MOXKeT 6bITh
TOJbKO OJHA; 3HAYHUT, NCKOMasd OKPYKHOCTb — €IUHCTBEHHAA.

Puc. 114 Puc. 115

3amevanue. Ecm 6o 1pu Toukn A, B u C (puc. 115) nexanu sHa
OJHOH NpAMOH, To nepnen uKyIapsl M N u P() 6pum 66 napasienbHsl
M, 3HAYNT, He MOrIn Obl nepeceuncs. ClieoOBaTENBHO, Ye€Pe3 TPHM TOYKH,
Jexamue Ha ONHOM INpAMOH, HeJIb3sl POBECTH
OKPY>KHOCTH.

Caepcreue. Touka O (puc. 115), Haxonsce
Ha OJMHAKOBOM pacctositiui or A u ot C, no/mxKHa
TaKXKe JIeXKaTh Ha nepnenaukynaspe RS, mpose- 0o
nJerHoM k cropone AC uepes ee cepeauny. Ta- K
KuM obpa3om: mpu nepnenduxyanpa x cmoponam C D
MPEY2OALHUKG, TPOGedenHbe Yepe3 UT cepeduts,
nepecexaromea 6 0dnotli mouke,

105. Teopewma. Juamemp (AB, puc. 116),
nepnenduryaapunli £ xopde (CD), deaum
smy xzopdy u obe cmazusaembie €10 dy2u NONOAAM.

Hepernem ueprex no auamerpy AB r1ak, urobsl €ro JeBast 4acTh ynasa
Ha npasyio. Toraa nesag nomyoKpy>KHOCTh COBMECTHTCS C MPABOH TIOIY-
OKpYHOCTBIO, ¥ nepnenauxynsap K C noiner mo K D. W3 storo cienyer,

A

B
Puc. 116
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uyro Touka C, mpelcraBisiomas co00H nepecedeHHe IOIYyOKPY KHOCTH
¢ KC, ynager wa D; nostomy CK = KD;~ BC =~ BD; - AC =— AD.

106. O6parnsie Teopemsl. 1. Juamemp (AB), npose-
dennnti wepes cepeduny copdu (CD), nepnenduxyaapen x amoti
ropde u deaum dyzy, cmazusaemyio e, nonoaam (puc. 116).

2. Tuamemp (AB), nposedennniii wepes cepeduny dyeu (CBD),
nepnenduxyaapen ¥ xropde, cmazuemoweti smy dyey, u deaum
ee nonoaam. ‘

O6a 3TH MpeIoKEHUs JIEMKO JOKA3LIBAOTCH OT MPOTHBHOTO.

107. Teopema. dyeu (AC u BD, puc. 117), 3axaiouenrivie
Mmeancdy napaaneavtsvimu ropdamu (AB u CD), pasrn.

Heperuem yeprex no pumamerpy EF 1 AB. Toraa Ha OCHOBaHHH mpe-
JAbLIYIIEH TEOpEeMbl MOXKHO yTBEDXKJIATh, YTO TOUKA A ymazer B B, Touka
C ynagner 8 D n, cneposarensHo, gyra AC coBMmecTuTCcs ¢ ayroit BD, 1.e.
3TH AYC'H PABHBLL

108. 3 a na4u. 1) Pazdesums dannyro dyey (AB, puc. 118) nonosan.

CoennHIB KOHIBI AYTH X0paoit AB, onmycka- F

€M Ha Hee TEPHNEHIUKYJSID M3 LEHTPa W MNpo-
JonxKaeM ero no nepecedenus c¢ ayroih. Ilo go- ¢ D
Ka3aHHOMY B Ipeablayuiedl teopeme, ayra AB
Da3JeNNTCs 3THM MEPHeHIVKYIAPOM T[OMONAM.
Ecnu ke ueHTp He u3BecTen, TOrga X Xopae o
AB ciegyer OpoBeCTH NEpHeHAUMKYIAD Yepes ee

4 B

2) Haiimu wyenmp dannoll oxpyscrocmu \_/

(puc. 119).
Tpu ToYKH A, B u C, O0poBOAAT 4yepe3 HUX JBE Puc. 117
xopael, HanpuMep AB u C'B, u 4epes cepeauHbl

cepeuHy.
o E
B3sB Ha HaHHOI OKPYXXHOCTH KAKHE-HUOYIh
STUX XOpJ MPOBOJAT K HUM NeprneHIukynsapel MN u PQ. UckoMbrit

~—

N

X

Puc. 118 Puc. 119

HeHTp, byayun ogunHaxoso yaanen ot A, B u C, gomxen nexaTb U Ha
MN w Ha PQ; cnenosaTenshO, OH HAXOAUTCH B NEPECEYEHHMH 3THX
NepneHINKYIAPOB, T.e. B TouKe O.
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2. 3BABUCHUMOCTD MEXKJY JIYTAMM, XOPJIAMH
M PACCTOIHUSIMU XOPJ OT LIEHTPA

109. Teopemn. B o0HOM KXDPY2e UAU 68 PABHBLIT KPY2aX:

1) ecau dyzu paens, Mo cmazusatouLue ur TOpdvi PASHLL
u 00unaxroeo ydaaeHv oM uenmpa,

2) ecau dse dyzu, menbWUE NOAYOKPYNCHOCTNU, HE DASHDL,
mo 60abuUlaa U3 HUT cmazusaemcs boavwet Topdoti u us obeux
TOpd 60AbWAA PACNOAOHCEHA Daudice K uewmpy.

1) Ilycrs nyra AB pasua gyre CD (puc. 120), Tpebyercss Jo0Ka3aThb,
4T0 X0pApt AB u C'D paBHbl, a Takxke pasHbl nepnenaukyiapbl OF u OF,
OMYIIEHHBIE U3 LEHTPA Ha, XOPJBL.

[loBepuem cekrop OAB Bokpyr ueurpa O B HAPABJIEHUH, YKA3AHHOM
CTPENKOif, Ha CTONBKY, 4YT0ObI paguyc OB cosnan ¢ OC. Torma nyra BA
noitner no xyre CD u BCiieACTBUE MX PABEHCTBA 3TU JYTH COBMECTHTC.
3naunr, xopsa AB cosmectutca ¢ xopaoit CD u nepnenpukynap OF
conager ¢ OF (u3 onHOH TOYKM MOXHO ONYCTHMThL Ha NPAMYIO TOJBKO
OJIMH NepneHauKkynap), T.e. AB = CD n OF = OF.

2) ycrs ayra AB (puc. 121) menswe gyru CD, u npurom obe
AYTH MeHblIe IIOJyOKPY>KHOCTH; TpeDyercs noka3aTh, 4To Xopaa AB
Menbine xopasl CD, a nepuesnukysisip O E 6onbine nepnenankynsapa OF.
OTnoxuM HA ayre
CD nyry CK, pas-
Hy10 AB, u npose-
JEM BCIOMOTATENb~
Hyto xopay CK, ko-
TOpasi, 0 JOKA3aH-
HOMY, paBHa XOp-
e AB u oguHako-
BO C He#l yxpajeHa
OT ueHrpa. ¥ Tpe-
yronbHuKOB COD u
COK nse cTopoHbl
OJHOrO PaBHbI JBYM
CTOPOHAM APYroro (KaxK paguychl), & yriibl, 3aKA0UCHHAE MEXTY ITHMH
CTOpOHaMH, He DaBHBI; B 3TOM CJlyuae, KaK Mbl 3HaeMm (§52), nporus
Gompmiero u3 yrmos, T.e. ZCOD, nomxHa nexath GOIbINAA CTOPOHA;
3gauut, CD > CK, n noromy CD > AB.

s nokazarenscrsa Toro, yro OF > OF, nposeaem OL1LCK u npu-
MeM BO BHHMAHHE, 4YTO, Mo AokazaHHoMy, OF = OL; cienosaTennbHo, HaM
zocrarouso cpasauth OF ¢ OL. B upamoyronssaom Tpeyromasuuxe O F M
(MOKpPHITOM Ha YepTexe mTpuxaMu) runorenysa OM 6onbie karera OF;
#o OL > OM;; 3naunr, u nonasuo OL > OF, u notomy OE > OF.

TeopeMa, NOKA3aHHAS HAMH IJId OMHOTO KpPyra, OCTaeTCA BEPHOIl
U JJiA paBHBIX KPYrOB, IOTOMY YTO TAaKH€ KPYIrH OIMH OT APYroro
OTJINYAIOTCS TOJNBKO MOJOKEHHUEM.

Puc. 120 Puc. 121
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110. O6parubie TeopeMmpl. Tak Kak B NpeasiaylieM ma-
parpacde paccMOTpeHBI BCEBO3MOXKHbBIE B3AMMHO HCKIIOYAKOIME CIIYYan
OTHOCHUTEJIbHO CPABHUTENILHON BEJIMUMHBI ABYX AYT OJHOTO Pajuyca, npu-
4eM NOMYHW/IMCh B3aMMHO HCKIIOYAIOUME BBIBOZbI OTHOCHTENLHO CpPaB-
HUTENLHON BEeJMYHHBI XOPA U PAacCTOAHUI MX OT UEHTpPAa, TO OBparTHbIE
HOPeJJIOKEeHUA JOMKHbI ObITh BEPHbB, & UMEHHO:

B odnom xpyze uau 8 paeHuT KpyzazT:

1) pagume zopdv 0dunaxoso ydasens OM UEKHMPE U CMA2u-
eaom pasnue dyau;

2) zopdu, 00UNAK060 YOaaEHHBE O UECHINPA, PABKB U CITLA-~
2usawom pasnwve dyau;

3) u3 deyx nepasnnT TOP 66abUIAR BAUIICE K UEHNMPY U CTA-
2usaem Goavwyro dyay;

4) u3 deyxr xopd, HeoduHAKX060 YIAAEHHHT OM uernmpa, ma,
xomopas baudice ¥ uexmpy, Goavwe u cmsazusaem 664LWYIO
dyay.

OTH NpeINOKEHHS IETKO JOKA3EIBAIOTCS OT
nporusHoro. Hanpumep, ans nokasaTenbcrpa
HNepBOro M3 HHUX PACCYKIAaeM Tak: eCin Obl

D  JaHHBIE XODAbI CTSICUBAJIA HepaBHbIE AYTH, TO,

c COIJIACHO MpAMOH TeopeMe, OHM ObLIM OBI He
VA PABHBI, YTO MPOTHBOPEYHT YCJIOBUIO; 3HAYTHUT,
A B paBHbIE XOPAbI AO/DKHBI CTACMBATDH PABHbBIE Y-

v TH; & eCT AYCH PABHBI, TO, COIVIACHO NPSMOii

Puc. 122 Teopeme, CTATMBAIOIYE NX XOPAbl OZMHAKOBO
yAAJIEHbI OT LEHTPA.

111. Teopema. Juamemp ecmndv naubosvuiast us ropd.

Ecmu coemunum ¢ nenrpom O KOHUBI Kakoi-HHOGYIb XODABI, HE TIPO-
xOismed Jepe3 NeHnTp, HanpuMep xopiasl AB (puc. 122), To nosyunm
TpeyronbHuK AOB, B KOTOpOM OnHa CTOPOHA €CTh 3Ta XODAd, a JBe
Apyrue — paguyckl. Ho B Tpeyrossiuke Kaxkaas CTOpPOHA MEHeE CyMMBI
ABYX IDYTHX CTOPOH; CJIe0BaTeNbHO, Xx0pna AB MeHee CyMMbI JByX
paguycoB, TOrAa Kak Bcakuii auamerp C'D pasen cymme ABYX pajdycoB.
Snaunrt, quamerp GoJblIe BCAKOHR XODABI, HE MPOXOAAUIEH Yepe3 LEeHTD.
Ho tak Kak ApaMeTp ecTh TOXe XOpAa, TO MOXKHO CKA3aTh, YTO JUAMETP
ecTb HanboJibIIAas U3 XOpA.

3. BSRAUMHOE PACIOJIOXXEHWE ITPIMOM
1 OKPY>KHOCTH

112. Ilpsmas # OKPY>KHOCTb MOTYT, OYEBHIHO, HAXONUTHCS TOJIBLKO
B CIEJYIOUMX TPEX OTHOCHTEJILHBIX [OJ0XEHIIX:

1) Paccmoanue (OC) uyenmpa om npamoti (AB) (m.e. dauna nep-
nenduxyaapa OC, onywennozo u3 yenmpa na npamyro) boivuie paduyca
oxpyacrnocnyu (puc. 123). Torga touka C npamoil ygaieHa OT LUEHTpa
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bonbine, 4eM Ha pajMyc, M HOTOMY C B
JIEXKUT BHE Kpyra. TakK Kax Bce OCTaJIb-

Hble TOYKM OpAMOH yaanednt or O

ete Hosiee, yeM To4Ka C' (HAKJIOHHDIE

JUIMHHEE MEePHeHIUKYIApa), TO OHH

BCE JIEXKAT BHE KDPYyra; 3HAYMT, TOTAA

apsMas He UMEEeT HHKAKUX TOYeK, 06- .

LIAX ¢ OKPYXXHOCTHIO.

2) Pacemosanue (OC) yenwmpa om
npamol menvwe paduyca. B atom cry-
vae (puc. 124) rouka C NeXAT BHY-

TPHU Kpyra, U TOr4a, O4€BHIHO, NPAMast Puc. 123
€ OKPY>KHOCTBI) II€PECEKAETCS.

3) Paccmoanue (OC) yenmpa om npamoii pasno paduycy. Toraa rouka
C (puc. 125) npHHALIEKNAT U NPAMOi ¥ OKPY>KHOCTH, BCE XK€ OCTATbHbIE
TOYKHM npsiMoit, Oyaydu yaanenst or ( 6onee, 4eM Touka C, NeXAT BHE
Kpyra. JHa4UT, B ITOM CIIy4ae OPsIMasi K OKPYXKHOCTb UMEIOT TONBKO O/[HY
oBmYI0 TOYKY, MMEHHO Ty, KOTOPas CJY2KHT OCHOBAHUEM HEPIIEHIUKY -
pa, ONYIUEHHOIO U3 LEHTPA HA NPIMYIO.

Takas mpamas, KOTOpas ¢ OKPYXXHOCTBIO UMeeT TOJLKO OAHYy obmiyio
TOYKY, Ha3bIBAETCS KACATENLHOM K OKPYKHOCTH; 0BIIAg TOYKA HA3bIBACT-
¢ TOYKoOif KacaHus.

113. OTHOCHTENIBHO KACATEJNbHON Mbl JOKAXKEM CIEAYIOIME 1B e
TeopeMbl (npamyo u obparnyio) (puc. 126):

1) ecau npamas (MN) nepnenduxyaspra x paduycy (OA)
8 Korue ezo (A), neacauiem HA OKPYHCHOCTIU, TNO OHA KACAETNCA
oxpysscHocmu, u obpatso (puc. 126),

Puc. 124 Puc. 125

2) eyt IpsiMas KacaeTcs OKPYXKHOCTU, TO PagUyC, IPOBeICH-
HBII B TOYKY KacaHud, HepHeHJUKYJIApPEeH K Hel.

1) Touka A, KAK KOHEl, PAIMYCa, JEKAMMUl Ha OKPY’KHOCTH, IPUHAI-
JIEKUT ITOH OKPYXKHOCTH; B TO XK€ BpeMs OHA. NMPHHAJJIEXRKHT U HPAMOU
MN. 3na4nT, 9Ta TOYKA eCTh 06LIasg y OKPYKHOCTH U mpaMoil. Bee xe
ocTalibHbre TOUkH npamoit M N, xak B, C u apyrue, orcrosaT or uenarpa O
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JaJblile, 9eM Ha pagHyc (Tak kak orpe3kd OB,0C,..., Kak HaK/IOHHbIE,
6onpme nepnennukynspa OA), v IOTOMY OHH JIeKAT BHE OKPY>KHOCTH.
Takum obpasoMm, y npsamoii MN ecth TonbkO oaHa Touka (A), obmas
C OKDY>HOCTBIO, M, 3HauuT, npamaa M N ecTb KacaTenbHas.

E A
E
M AL L N oo—2{C
s i ? 0
C D
(0]
4 M B F B
Puc. 126 Puc. 127 Puc. 128

2) Ecnim M N xacaeTcs OKpYXHOCTH B Touke A, TO BCe OCTAJIbHBIE
TOYKH ITOH NPAMOM JOJIKHBI JIEXKATh BHE OKPYKHOCTH: BCJIEACTBHE 3TOTO
orpeskn OB,0C, ... 6onbue paguyca OA (touxka O eCTb LEHTD OKpYXK-
HOCTH). HAYHT, 3TOT PaANYC €CTb HAUM €Hb I 4 fi U3 OTPE3KOB, COEIH-
Haomux touky O c j060i Toukoit npaMoil M N, u notomy OALMN.

114. Teopewma. Ecim kacaTensHasi napajuienbHa XopAae, TO
TOYKAa KACAaHWUSA AEJNT Ayry, CTACHBAEMYI0 XOP/Aoii, ITonoaaM.

Ilycts npamasi AB xacaerca OKpyxHOCTH B Todke M (puc. 127)
u napasmrensHa xopae CD; rpefyerca poxasars, aro —CM =MD

IIposens yepe3 TouKy Kacanus guamerp M E, 6yaem umers: EM L AB
u, cneposarensuo, EM L CD; nosromy ~CM = —MD.

115. 3 apgpava. [Iposecmu xacameavhyro x dankoti oxpysCcHoOCTU
O napasseavno dannoti npamoti AB (puc. 128).

Onyckaem Ha AB n3 uenarpa O neprnesgukynasap OC u uepe3 TOUKY
D, B xortopoit 370T NEprIeHAUKYNAD TIepeceKaeTca ¢ OKPYAKHOCTBIO, TIPO-
BoguM EF||AB. Uckoman xacarensuas 6yaer EF. JelicTBuTeNbHO, Tax
kak OCLAB u EF||AB, To EF10D, a npamas, nepnesauKkyIapHas
K paJHyCy B KOHIE €ro, JEXAaIleM Ha OKPYXXHOCTH, €CTb KACATEbHASL.

116. Conps>keHue qyrH ¢ NpAMoii nam ¢ aApyroi ayroi. Ilpu
BBIYEPYHBAHUM MPAMBIX JIMHUHA U Oy OKPY2KHOCTEH NPUHATO MOBOPUTD,
gro npamas AB (puc. 129) u ayra okpyxxuoctu BC, cxoosuecs B TOUKe
B, conpsiKeHbl, €CIIH B 3T0i TOYKE OHH KACAIOTCA Apyr Apyra.

Hse nyru AB n BC (puc. 130), cxoaamuecsa B Touke B, CONpsKeHsI,
€CIIM B 3TOH TOUKe UMeT 061yro Kacarenbhyio DE.

Jna conpskeHns npaMoi ¢ ayroit neobxomumo {§ 113), 9robul ueHTp
OKDY>KHOCTH, KOTOpOH HPHHAMJIEXHUT AYra, JIEXKAJ Ha IEPIeHIAUKYIApe
K IIPsIMOfi, BOCCTABJIEHHOM H3 TOYKM COMpPSIA<EHHS.

Hns conpsxenus ogHoit Ayru ¢ gpyroit ayroii seobxomumo (§113),
9TO6BI HEHTPBI IBYX OKPYKHOCTEH, KOTOPBIM MIPUHAJIEKAT JYTH, JIEXKAIH
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Ha TIPAMO, MPOoXoIsiiieil Yepe3 TOYKY CONPAXKEHUA U NepHeHIUKYIAPHOK
k ofmeit xacarenpuoil d1ux ayr. CompsiKesue ABYX JIMHME (npsMoit

D

(0} Oy E

C
Puc. 129 Puc. 130

¢ Ayro#f wiM IOBYX AYr) JellaeT Nepexol C OTHOH JIMHMH Ha JpPYryio
IJIaBHBIM, 6e3 BHICTYNOB; OHO MPAKTHKYETCH, HAPAMED, TIPH YCTpPOHCTBE
3aKPYIJIEHHH ¥KeJIE3HONOPOXKHBIX UJIM TPAMBAHHBIX NIyTel.

4. BBAMMHOE PACIIOJIOXKEHME JIBYX
OKPVY2KHOCTEHN

117. Ounpenenenue. Ecin gse OKpyXHOCTH MMEIOT TOMBKO
ofHy OBIIYIO TOUKY, TO TOBOPAT, YTO OHH KACAIOTCS; €CJIH JKE JABE OKPYXK-
HOCTH MMEIOT ABe 00iHe TOYKH, TO FOBOPAT, YTO OHH NepeceKaloTcs.

Tpex o61UX TOYEK JBE HECIUBAIOIIMECS OKPY>KHOCTH MMETh HE MOTLYT,
IOTOMY YTO B IPOTHBHOM CiIy4ae 4epe3 TP TOYKH MOXKHO 6bu1o Gbl
IIPOBECTH JIBE PA3/MIHbIE OKPYKHOCTH, YTO HeBo3MOoxkHO (§ 104).

Bynem Ha3piBaTe JAHHHUEH UEHTPOB OECKOHEYHYIO NPAMYIC, POXOAS-
HIYIO Yepe3 LEHTPH XBYX OKPYKHOCTEL.

118. Teopema. Ecau dae oxpyosrcrocmu (puc. 131) umerom
obwyro mouxy (A), PACTION0IHCEHHYIO BHE AUHUU UEHMPOS, MO
OHU uMelm ewe u dpyeyro obwyro mouky (A1), cummempunryio
C NepPeoli OMHOCUMEADRO AUHUY UEHTNPOE (U, CIIEJO0BATEIBHO, TAKAE
OKDY>KHOCTH IIEPECEKAIOTCA).

4

4,
Puc. 131
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Jluuns HeHTPOB comepKHUT B cefe auameTpbl OBeHX OKpYIKHOCTeiH
¥ TIO9TOMY JOJIXKHA ObITh OChIO CHMMEeTDHH BCeil (pUTYphL; NGoTOMY 0BIIeH
To4Ke A, jexamedl BHe JIHHHH LEHTPOB, JOJI?KHA COOTBETCTBOBATH CHM-
MeTpuyHag obuas ToYKa A, pacnosoKeHHas n0 APYTYI0 CTOPOHY OT OCH
CHMMeTPUH (HAa OJHOM NEPIEHJUKYIAPE K JIMHUM LEHTPOB M HA PABHOM
PaCCTOSIHUH OT Hee).

M M
Y - A4
N N
Puc. 132 Puc. 133

Crnencreue. Obwaes zopds (AA;, puc. 131) deyx nepecexarouuzca
OKpYAHCHOCTIEN NEPNEHOUKYAAPHA K AUHUL UEHITIPOS U CeAUMCA €10 TIOTIOAGM.

119. Teopewma. Ecau dge oxpyscrocmu umerwom obulyio
mouxy (A) Ha AUNHUL UT YEeHMPOo8, Mo onu xacaromcs (puc. 132
u 133).

OXpy’>KHOCTH HE MOTYT MMETb Apyroit obuieil TOYKKM BHE JIMHHHU LieH-
TPOB, IOTOMY YTO B IPOTHBHOM CJTy4a€ OHH KMeH Obl ellie TPeThbIo 06Imy1o
TOYKY I10 OPYTYIO CTOPOHY OT JINHHU LIEHTPOB H, CJIEAOBATENBHO, JOJXAKHbI
6bwiu 6br curbest. OHM HE MOTYT MMeTh Apyroft obmeit TOYKH ¥ Ha
JIMHHWK LEHTPOB, TaK KaK, UMes HA TOW JIMHKU ABe ODUIMe TOUKH, OHH
JOJKHbl ObUTH 61 MMeTh M OOLIYIO XOpJLY, COEAUHSIONIYIO 3TH TOYKH.
Ho xopga, npoxonsinas 4yepe3 UEHTPHI, HOMKHA ObITH ITHAMETPOM; eCiiu
e OKPYKHOCTH HMEIoT OOt JUAMeTp, TO OHM CIMBAIOTCH B OJHY
OKPYZKHOCTb.

3amedanue Kacanue I1ByX OKpy>KHOCTelt HAIBIBAETCS BHEIITHHM,
€CJIM OKPYAKHOCTH PACTONOAKEHbl OAHa BHe ApYro# (puc. 132), u BHyTpen-
HHM, €CJIM OJHA U3 OKPYXKHOCTefi exxur BHyTpu Apyroi (puc. 133).

120. Teopewma (obparnas mpeaviaymeii). Ecau dee oxpyorc-
Hocmu xacaromea (B Touke A, puc. 132 u 133), mo mowxa xacanus
ACHCUM HA AUHUU UEHITIDOEG.

Touka A He MOKeET J1€XKATb BHE JMHHUH IEHTPOB, IIOTOMY YTO B IPO-
TUBHOM CJIyYa€ OKPY>KHOCTH HMeju Obl eme Apyryio obmyio TOYKY, 9TO
IIPOTHBOPEYHUT YCJIOBUIO TEOPEMBL.

121. Cuaencrsue. Jee xacarouuecs oxpysicrocmu umerom ob-
WY KACATNEADHYI) 6 MOYKE KGCAKUA, MOTOMY 4TO, €CIH NpOBeJeM depes
TOUKY KacaHusa npsamyio MN (puc. 132 u 133), mepneHIuKyJspHYIO
K pauuycy OA, To 31a npsiMasi 6y4eT TakKe NeplHeHIUKYISAPHA U K PaIu-
yey O, A.
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Puc. 134 Puc. 135

122. PazanyHble cJiydau B3aUMHOTO PaclOJIOXKEHHUS ABYX OK-
pyxHocreit. 0B6o3naunM paguychl AByX OKpyskHocTei 6yksamMu R u R,
U PacCcTOSHME MeXJy UX UeHTpamu 6YKBoit d. PaccMoTpuM, KAKOBa 3aBH-
CHMOCTb MEX/]Iy 3THMH BeIHYHHAMH B PA3NAHYHBIX CIY4adX B3aHMHOTO
PacMoJIOXKEeHUA ABYX OKPYKHOCcTe#l. DTHX CiryuaeB MOXKHO YKa3aTh [ATb,
a UMEHHO:

1) OkpyxHocTH nexaT OnHa BHe APYroi, He Ka-
cascpb (puc. 134); B aToM ciryuae, ouesuano, d > R+ R;.

2) OKpy>HOCTH UMEIOT BHellHee Kacanmue (puc. 135);
torga d = R + R), TAK KaK TOYK3, KACAHUSA JIEXKUT Ha JIMHUM IEHTPOB,

3) OxkpyxHoctn nepecexawrcs (puc. 131); roraad < R+
+R; u B 10 Xx)e Bpemd d > R— Ry, noromy uto B AOAO:*) cropona 00,
paBHas d, MeHbIUE CyMMbl, HO GO/blile PAa3HOCTH JBYX JPYI'MX CTOPOH,
paBHbIX paguycam R u RH;.

4) OKpYXHOCTHM HMEWT BHyTpeHHee KacaHue {puc. 133);
B 3TOM ciy4dae d = R — Ry, HOTOMY YTO TOYKA KACAHMS JIEXKUT Ha JIHHUU
UEHTPOB.

5) OnHa OKPYXHOCTh JNE€XHUT BHYTPH ADPYyroi, He

Kacaacs (puc. 136); To-
rga, ouesmamo, d < R-
—R), 1 B 4YaCTHOM CjIyyae
d = 0, xorga HeHTps obe-
HX OKDPYXXHOCTE€H CJIMBAIOT-
ca (Takue OKDY>XHOCTH Ha-
3BIBAIOTCH KOHIEHTPUYECKH-
MH).

SamMeuaHnue. VYua- Puc. 136
IIAMCH TIpeIJIaraeTcs IpoBe-

PHTh TIPABUJILHOCTh OOPATHBIX OpenNOKEHH i, a HMEHHO:

1) Ecaud > R+ Ry, mo oxpyorcrocmu pacnoaodicendt 00na ere dpyzot,
He KACaACH.

2) Ecau d = R+ Ry, mo oxpysrcrocmu Kacaromes u3eHe.

3) Ecaud < R+ Ry, u 6 mo oice spema d > R— Ry, mo oxpysichocmu

NEPECEXAOMCA.

*)Ha puc. 131 npoeectn npsimeie OA u O1 A.
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4) Ecaud = R — Ry, mo oxpyscHocmu Kacaiomca usnympu.

5) Ecau d < R — Ry, mo odna oxpyscrocms aesicum enympu opyezod,
He KAcaAch.

Bce 3Tn npeioxenns erko A0Ka3bIBAIOTCA OT HPOTUBHOTO.

5. BHICAHHBIE 1 HEKOTOPBIE APYTUE VIJIBL.
IIOCTPOEHUE KACATEJIbLHOU

123. Boucanuslit yroa. Yron, oOpa3oBaHHbIH JABYMS XOPA3MH,
HCXOIAWHUMH M3 OJHOH TOUKH OKDY>KHOCTH, HA3BIBAETCS BIMCAHHBIM
yrnoM. Takos, nHanpumep, yron ABC (puc. 137).

B
0 0
A A
C
C D
Puc. 137 Puc. 138

O BmnucaHHOM yT/le NPHUHATO TOBOPHUTH, YTO OH ONHUPAETCA HA AYTY,
3aKJIOUEHHYIO Mexkay ero croponamu. Tak, yron ABC onmpaercs Ha
ayry AC.

124. Teopewma. Boucanusni yros usMmepsiercs: nojJoBUHOMR
AYTH, Ha KOTOPYIO OH OIMPAaeTcd. Ty TEopeMy HaJ0 NOHMMATh TaK:
BITICAHHBIA YUOJ COAEPXKUT B cebe CTONBKO YIJIOBBIX I'PAJyCcOB, MUHYT
U CEeKyHJ, CKOJILKO AYIOBBIX I'DaJyCOB, MHHYT M CEKyHJ 3akKj04aercs
B IIOJIOBHHE JYTH, HA KOTOPYIO OH OIHMPAETCA.

IIpn noxazatenncrse TEOpEMbl PACCMOTPHUM 0CODO TPH CAyYast:

1) Hentp O (puc. 137) nexuT Ha ¢ T OpOHe BIMCaHHOro yrna ABC.
Ilposens pamuyc AO, mer nomyunm AAOB, B xoropom OA = OB (kax
paguycel), u, ciexosaTenbio, ZABO = ZBAQ. Ilo oTHOIIEHHIO K 3TOMY
TpeyroiasHuKy yron AOC ecrb BHEIIHWH, II0TOMY OH PABEH CyMME YIJIOB
ABO n BAO u, 3ua4ur, pasen nsym yriam ABO; nosromy yron ABO
paBeH M0 J0BHUH e uenrpaabioro yrna AOC. Ho yron AOC usmepsierca
nyro#t AC, T.e. OH conepXuT B cebe CTONBbKO YIJIOBBIX IPANyCOB, MHHYT
H CeKYHI, CKOJIbKO JIyTOBBIX I'PAJYCOB, MEHYT U CEKYHJ CONEPKHUTCH B Ay-
re AC; crnenosarenvHo, Buucauublit yron ABC wm3mepsercs NOJOBHHOM
ayru AC.

2) Hentp O nexxur mexxay cropoHamu Brmcansoro yrna ABC (puc.138).
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IIpoBenss muamerp BD, mb1 paspennm yron ABC na apa yria, m3
KOTOPBIX, IO JOKAa3aHHOMY, OOMH H3MepsieTcss noyioBuHolt nyru AD, a
JApyroii — nosnosunoi ayrn DC'; cneposartensho, yron ABC usMmepsiercs

1
CyMMOH —évAD + EvDC, a 3Ta CyMMa paBHA

_;_(VAD+VDC), T. €. %VAC.

LS

I
.
'S
|

D

Puc. 139 Pac. 140
ne ne Puc. 141

3) Henrp O nexur sHe Bnucauxoro yria ABC (puc. 139). Ilpoeeas
nuamerp BD, mbl 6yeM uMeTh:

LABC = /ZABD — ZCBD.

Ho yrnet ABD n CBD u3MepsilOTCsi, IO JOKA3aHHOMY, MOJOBHHA-
mu oyr AD n CD; cnemosarennuo, yron ABC u3Mepserca pa3sHOCTHIO

1 1
%vAD - §vCD, a 3T3 PA3HOCTh PABHA E(VAD —~—CD), t.e. ivAC'

125. CnencrBus 1) Bce snucannbe y2ab, onuparousuecs na
odny u my orce dyey, pasnut medcdy coboti (puc. 140), DOTOMY 4TO KX bl
H3 HUX HU3MepAeTCA OJIOBHHOH ogHOH M TOl xe ayru. Ecm Benuuuny
OJHOrO M3 TAaKHMX YrJOB ODO3HAYMM @, TO MOXKHO CKA3aThb, YTO CETMEHT
AmB, NOKpHITHIA Ha YepTeXe WITPUXAMH, BMewlaeT B cebsa yrou,
ParHbI a.

2) Beaxuti enucannwil yzoa, onuparowuiica na duamemp, ecmy npa-
Mot (puc. 141), IOTOMY YTO KAXKIBIN TAKOH Yros H3MEpPSAETcHA TONOBUHOM
TIOJIyOKPY>KHOCTH M, CJIEA0BATENIbHO, copepxkuT 90°.

126. 3anadya. locmpoumsb npamoyzoavHuili mpeyzoivHux no
aunomenyse a u xamemy b (puc. 142).

Ha xaxob-uubyap npamoit MN ornoxum AB = a, na AB onuuem
NOIyOKPY>HOCTB. 3aTeM IPOBOIUM AYTY PaJUyCOM, PABHBIM b, C LIeHTPOM
B Touke A (wm B).

Touky nepeceyenust C NOMYyOKPY>KHOCTH M IyI'¥ COSANHUM C KOHUAMHU
muamerpa AB. Tpeyrombunk ABC Gyner vckomblii, Tak Kak yron C —
NpAMOii, a ABJAETC TMIOTEeHY30i, a b — KaTeToM.
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Puc. 142

127. 3agmaua. U3 xonye A (puc. 143) dannozo aywa AB, ne
NPOGOANCAR €20, BOCCTNAGUML K HEMY NEPNEHOUKYAAD.

Bo3bMeM BHE npsaMoil KaKyi0-mub0 TOYKy
O Tak, 4T0GBI OKPY>KHOCTH C LIEHTPOM B 3TOH
TOYKe M paauycoM, paBHbIM orTpe3ky (OA,
nepecekyia ay4 AB B kakoi-mubo touke C.
Yepes aty Touky C nposegem auamerp CD D
u KoHel| ero D coenunum ¢ A. Ilpsmas AD
€CThb UCKOMBIH NepNeHAuKyIsAD, NOTOMY YTO
yron A npaMmoit, KaK BIOMCAHHBINA M OMHPAIO-
muiica Ha JUaMeTp. A\/C B

128. 3angadga. Yepes dannyro mouxy
nposecmu x dannoli OKPYHCHOCTRY Kacamens- Puc. 143
Hyro. PaccMoTpumM nBa ciy4das:

1) Daunaa rouka (C,puc. 144) nexuT na caMo#t OKpyx-
Ho cTu. Toraa yepe3 Hee npoBoAMM paguyC u depes KoHer ero C' crpoum
nepnesaukyaap AB k sToMy paguycy (Tax, Kak yKa3aHO B HpeXbLAyIIeit
3aga4e).

2) Jauuas touka (A, puc. 145) NeX HT BHe OKPYXHO-
ctu (uentpa O). Torna, coequuus A ¢ O, genum AO mononaM B TO4Ke
O, ¥ ¢ ueHTPOM B 3TON TOUKe pamuycoM OO, OmUCHIBAEM OKPYKHOCTD.
Yepes Touyku B u Bj, B KOTOPBIX 3Ta OKPYKHOCTb I€PECEKALTCA C JAHHOII,
nposoaum npaMble AB u AB). 3T npsambie n 6y IyT KACATEIbHBIMH, TaK
Kak yrist OBA u OBy A, kKak ONHpaOmuecs Ha AHAMETD, — IpAMBIE.

Cnrepcreue. Jee xacameavhvie, Nposedennve K OKPYNHCHOCTIU U3
MOYKU EHE €€, PAGHB U OOPA3YIGM PAGHBLE Y246 C NPAMOT, coedunarowel
MY MONKY € UYEHMPOM, YTO C(JleJlyeT M3 DABEHCTBA NPAMOYIOJIbHBIX
tpeyronsuukos AOB u AOB, (puc. 145).

129. 3agaua. K deym oxpysrcnocmam O u Oy nposecmu obugyro
xacameavnyro (puc. 146).

1) A nanua. [Ipegnonoxum, 4ro 3agava pemena. Ilycts AB 6yner
obutas kacarenbHas, A u B — rtouku Kacanua. OdeBnaHO, 9TO €CiH
MBI HalijeM ONHY M3 ITHX TO4YEK, HAmpuMep A, TO 3aTeM Jerko Hai-
aem u apyryio. Ilposenem pamuycet OA u O1B. dtu pajuycsl, 6yayun
TIEPIEHAUKYJIADHBL K 0BInell KacaTelbHOM, NapallieSibHbl MEXAY coboik;
nostomy, ecin u3 O; nposegeM O;C||BA, o Tpeyromsruk OCO; 6yaer
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4 ¢ B
@

Puc. 144

Puc. 145

OIpAMOYCLOabHB I C IpaMbiM yryiom npy Bepiuune C; BOIEICTBHE 3TO-
ro, eCIM OnuIleM ¢ ueHTpoM B Touke O paauycom OC OKpyKHOCTh, TO OHA
Byner xacarbcs npsmoit 01C B Touke C. Panuyc 3T0it BcmoMorarenbHOM
OKDYKHOCTH u3pecTeH: oH paBen OA — CA = OA — O, B, 1.e. oH pasen
Pa3HOCTH PAJAMYCOB JAHHBLIX OKPYXKHOCTEH.

IMocTpoenne. Takum 06pa3oM, NoCTpoeHHE MOMKHO BBHIIOJIHHTH
TaK: OMMCHIBAEM OKDYXHOCTb C LCH-
TpoM B Touke () paauyCcoM, PaBHBIM
pa3HOCTH JAaHHBIX paguycos; u3 O
IPOBOIMM K 3TOH OKPYXKHOCTH KACa-
rensHylo 01C (cnocoGoMm, yKa3aHHBIM
B NpelplAyIuel 3a4ade); depe3 TOY-
Ky kKacagus C nposomum paauyc OC
U MPOJOJKAEM €r0 0 BCTPeYM ¢ JaH-
HOIt OKpy»XHOCTBIO B Touke A. Haxo-
Hen, u3 A npoBoauM AB napasiesbHO
CO,.

CoBepiIeHHO TaKuM Ke cnocobom
MBI MOXKeM IIOCTPOMTH Apyryio obmyio kacarenbHyio A;B;. Ilpamble
AB u A;B; Ha3bIBalOTCH BHELIHMMHM ODIMMH KACATEIHHBIMH JBYX
OKPY>KHOCTEH.

MozkHO ellle IPOBECTH BE BHYTPEHHHE KACATENbHDBIE CIELYIOnuM 06-
pa3som (puc. 147).

2) A naunu3. Ipegnonoxnm, 4ro 3anaga pemena. [Iycts AB 6yzer
HnckoMasn kacarejbHadA. Ilposenem panuycel OA u O B B Touky Kacanust A
u B. 9tu paguycsl, 6yny4u 06a neprneH Ky IsapHbl K 001IeH KacaTeIbHOH,
MapaJyieIbHbL MEXIy COOOI.

Ilosromy, ecim n3 O; nposemem O1C||BA u upomomxum OA no
nepecevenus ¢ 0, C B touke C, o OC Gyaer nepnengukyasipen k 0,C,
BCJIEJCTBHE STOTO OKPYKHOCTh, omucaHHasa pamuycoM OC ¢ ueHTpoM
B Touke O, Oymer kacarbcs npsmoit O;C B touke C. Paamyc 3roii
BCIIOMOTATENIbHON OKPY3KHOCTH H3BecTeH, oH pasen: OA + AC = OA+
+01 By, T.e. OH paBeH CyMMe PaJuyCOB JAHHBIX OKPYXHOCTe.

Puc. 146
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Puc. 147 Puc. 148

Mocrpoennme. Takum 06pa3oM, nocTpoeHHe MOXKET ObITH BHIOJ-
HEHO TaK: ONHCHIBAEM OKPYKHOCTh C LEHTPOM B Touke O paamycom,
PaBHBIM CyMMe JaHHBIX PaiuycoB; u3 ()1 IPOBOLUM K 3TOH OKPY>KHOCTU
kacarenbHylo O1C; rouky xacanma C coeaunsem ¢ O; HakoHel, Yepe3
To4Ky A, B KoTopoit OC nepecekaercs ¢ JaHHOH OKPYKHOCTBIO, IPOBOINM
AB||CO;. NonobubiM ke cnoco6oM MOYKHO MOCTPOHTH H APYIYIO OBILYIO
BHYTDEHHIOI0 KacaTelnbHy1 A; By

130. Teopewma. 1) Yaoa (ABC, puc. 148), eepruura xomopozo
AEAHCUM BHYMPU KPY2Q, UIMEPRENCA NOAYCYMMOTL deyx dye (AC
u DE), u3 xomopux odna saxmonena medncdy €20 cmoporamu,
a dpyzas — MmedHcOyY NPOJOANCEHUAMY CTIOPON.

2) Yaoa (ABC, puc. 149), sepwuna x0mopozo aescum exe Kpy-
28 U CINOPOHBI NEPECERAIOMCEA € OKPYHCHOCTBIO, UIMEPAEMICA
noaypasanocmuio deyxr dyz (AC u ED), 3axarwuennss mesicdy
€20 copoxamu.

Ilposenss xopny AD (Ha TOM M Ha ApyroM 4Yeprexe), MbI HOJY-
uuM AABD, oTHOCHTENBHO KOTOPOro paccmarpuBaeMsbtit yron ABC ciy-
JKAT BHEIIHHM, KOLJA €ro BEepUINHA JIE)KUT BHYTPH KDPyra, U BHYTPEH-
HHM, KOrJla ero BepIIMHa JIEKUT BHE Kpyra. [103TOMy B IepBOM cityuae:
£ZABC = ZADC+/ZDAE; Bo Bropom ciryuae: ZABC = LADC—-/DAE.

Ho yrnst ADC u DAE, xak BnucasHble, H3MEPAIOTCA IONOBHHAMHM YT
AC u DE, nosromy yron ABC u3MepsieTcs: B NEPBOM CIy4ae CyMMOi

1 1
EVAC + EVDE’ KOTOPaA PaBHA E(VAC +—DE), a Bo BTOpOM ciry4ae

1 1
Pa3HOCTHIO §vAC - EvDE, KOTOpas PaBHa, §(VAC - —DE).

131. Teopema. Yeoa (ACD, puc. 150 u 151), cocmasaerntiti
xacameasnoli u Topdoti, usmepsemcs noaosunoti dyzu, 3aKA10-
weHHOl eHympu Hezo.

[Ipeanonoxum cHavana, uro xopaa C D npoxoant sepes nenrp O, T. €.
4TO 3Ta XopAa ects auamerp (puc. 150). Toraa yron ACD — npsmoi #,
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crenoBaresbHO, pased 90° . Ho u nonosuna ayru CmD Ttakxe pasna 90°,
TaK Kak nesnad ayra C'mb, cocTaBisiss NONYOKPYXKHOCTh, COAepKHAT 180°.
3Ha4UT, TEOpEMa ONMPABABIBAETCS B 3TOM ACTHOM CIIydae.

Teneps Bo3bMeM 06wnit ciry4aii (puc. 151),

Korga xopaa CD He npoxoauT depe3 LEHTP. B
IIposensi Torma suamerp CE, Mmul Gyzaem
HMeThb: E D

LACD = LACE - LDCE.

¥Yron ACE, xak cOCTaBleHHbIH KacaTesIbHOM

U JBAMETPOM, H3MEPHAETCA, N0 JOKA3AHHOMY,

nonosuno#l ayru CDE; yron DCE, xak Bnu- o
CaHHBI#, U3MepsAeTcs MOJOBMHON ayrn DE; 4

cnenoBarenbHo, yron ACD uamepsierca pas-

1
HOCTBIO =~ C DE — §vDE, T. €. IOOBHHOM

ayrn CD.

ITono6ubIM ke 06pa30M MOXKHO JIOKA3ATh,
4To Tynoii yron BCD (puc. 151), TakyKe COCTABJECHHBIH KACATENIbHOMH
K XOpAO#, uaMmepsieTcs nonosunoit ayru CnED; pasHuua B I0KA3aTENb-
CTBE TOJBKO Ta, YTO 3TOT yrojl HaJO0 PACCMATPHBATL HE KAK Pa3HOCTh, 4
Kak cymmy npsamoro yrima BCE u octporo ECD.

Puc. 149

D E
m n D ¢
o 70
A B
4 C B C
Puc. 150 Puc. 151
132. 3apaua. Ha dannom ompesxe AB nocmpoums cezmenm,

emewarowuti dannwi yeoa a (puc. 152).

A v a nu 3. [Ipexnonoxum, 9To 3aaa4da pemeHa; nycrb cermentT AmB
O6yner Takoit, KOTOpEIi BMelmaer B cedst Yron a, T.e. TaKoi, YTO BCAKHI
BOucaHHblil B Hero yron ACB pasen a. [Iposenem BcromoraTesbHyO
opamyo AE, kacarensHyio K OKpyxuoctd B Touke A. Torma yron BAE,
COCTaBJIEHHbIH KACATENbHOH H XOPIOH, JONXKEH DAaBHATHLCA BIIMCAHHOMY
yrny ACB, Tax KaK H TOT, ¥ APYroii yrol U3Mepsercs IIOJIOBHHOM Ayru
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AnB. IlpuMem Tenepb BO BHHMaHUe, YTO HEHTP () OKPY>KHOCTH JOJKEH
JIexKaTh Ha nepreHaukynape DO, npoBeneHHOM K orpe3ky AB 4epes ero
Cepeiuyy, 4 B TO e BpeMdA OH JOJIKeH JIeXXaTh ¥ Ha neprnenauxyisape 40,
BOCCTaBJIEHHOM K KacarenbHOH AFE u3 toukn kacamusa. OTcroga BHIBOIHM
clleyolee OCTPOEHHE.,

HHocTtpoenue. IIpn konue orpeska AB
crpoum yroji BAE, paeuslil yroy a; uepe3 cepe-
zuny AB nposomum neprenguxynsap DO u u3
Toykd A BoccTaBifAeM nepneHmukynsp K AE;
TO4YKY NepeceyeHnss O ITUX ABYX NEPICHIUKY-
JIAPOB NMPHHMMaeM 33 UEHTD U pamuycom AQ
OIIMCBIBAEM OKPYXKHOCTb.

HJoxkazarteascrtso. Cermenr AmB 6y-
JeT UCKOMBIH, I0TOMY YTO BCAKHI BIMCAHHDBI
B HETO yrojl H3MepAeTcsa MoJOBHHON ayru AnB,
4 TOJIOBHHA 3TOH JYTH M3MepsieT TAKXKe H yroJ
BAE = a.

3aMeuanne. Ha puc. 152 nocrpoen cer-
MEHT, PACHOJIOKeHHHI Bbile orpe3ka AB. Ta-
g KO#i JKe CerMeHT MOXeT ObITb NOCTPOEeH H MO
ApPYTYy10 cTOpoHY orpe3ka AB. Taxum obpasom,
MOXHO CKa3aTh, YTO 2E0MEMPUNECKOE MECTNO
mouex, u3 xomopwr Jannmti ompesox AB euden
n0d JaHHBM Y2A0M G, COCTROUT U3 Oyz 08YT
CE2MENO8, U3 KOMOPHI KeHCOul emewaem 6 ceba yzoa a u 0dum
pacnoaosicen mo 00ny cmopony ompesxa AB, a dpyeoii — no dpyeyrw
cMopony.

C

Puc. 152

3azauyu Ha mocTpoeHme

133. Metoa reomerpudyecKux MecT. JIjis pelneHuss MHOCHX 33,084
HA MOCTPOEHHE MOXKHO C YCIIEXOM IPHMEHSATD MOHSATHE O FeOMETPAIECKOM
MECT€ M OCHOBAHHBLIH HA HEM METOJ reOMEeTPHHECKMX MECT. DTOT MEeTOJ,
u3BeCTHBIH eme co BpeMer Ilnarona (IV Bex no Hammeii 3pbi), COCTOHT
B cnenyiomeM. [TomoxxuM, 4TO pelueHue NpeaokKeHHOH 33Ja49U CBOIUT-
€A K HAaXOXJEHHI0O HEKOTOPOH TOYKH, KOTOPasd JOJKHA, YAOBJIETBOPATH
U3BECTHBIM ycyioBUAM. OTOPOCHM M3 9THX YCIOBHIT KaKoe-HUOYIb OIHO;
TOTJa 33/1a4a CAENALTCH HEOlPENEIeHHOM, T. €. efl MOXKeT yIOBJIeTBOPATD
GecuncieHHOe MHOXKECTBO TOYEK. DTH TOYKH COCTABAT HEKOTOPOE reoMer-
prieckoe Mecto. IlocTpouM ero, ecim 3T0 OKAXKETCH BO3MOXKHBIM. 3aTeM
NpUMEM BO BHUMaHHMe OTODOIICHHOE HAMH YCJIOBHE M OTKHHEM KaKOe-
HEOYAB ApYyroe; TOrAa 3a4a4da GyaeT CHOBa yOBJIETBOPHTHCS DecunciIeH-
HbIM MHOXKECTBOM TOYEK, KOTOPbIE COCTABAT HOBOE ['€OMETPHYECKOe Me-
cro. IlocTpoum ero, ecnu 310 BO3MOXKHO. FICKOMas TOYKa, YIOBIETBOPAS
BCEM YCJIOBUAM, JIOJIXKHA JIeXKaTh HA 000MX MreOMETPHYECKHX MECTaX, T.e.
OHa, JIOJDKHA HAXOJUTHCS B HX IepecedeHud. 3a/1a49a OKAXKETCs BO3MOKHO
HJTM HEBO3MOXKHOH, CMOTPS 110 TOMY, NMEPECeKaloTca WM HeT HaiideHHbIe



11.5. BIMCAHHBIE YIJIBL. IOCTPOEHUE KACATEJIBHOM 95

reOMeTpUYECKHE MeCTa; U 331a4a 6y1eT UMeTh CTONBLKO PEUIeHHH, CKOJIBKO
OKaXkeTca TO4eK nepecedenus. [Ipusenem Ha 3TOT METON ONUH NpUMED,
KOTODBIH BMeCTe C TeM NOKAXKeT HaM, KAK HHOTJA NPUXOJMUTCA BBOOAHTH
B 4ePTeXX BCIOMOTaTENIbHBIE JIWHUK C LIEJIbI0 NMPUHSITh BO BHUMAaHHE BCE
A3HHbIE YCIOBHSA 33(a4H.

134. 3agadva. [Tocmpoums MPeyz04bHUK N0 OCHOGANUI0 A, Y2AY
npu sepwune A u cymme s 60XOBUT CTNOPOH.
Ilycte ABC 6yjer MCKOMbIH TpEyroaLHHUK M
(puc. 153). Yrobpl MpuHATH BO BHUMAHHWE JAH-
HYI0O CyMMy OOKOBBIX CTOPOH, mnponoikuM BA
n otnoxuMm BM = s. Ilposens M, momyuum

BCOMoraTeNbHbIi Tpeyroabiuk BMC. Ecm mbr

IIOCTPOMM 3TOT TPEYTOJIbHUK, TO 3aTeM JIErKO ‘ 1 M,

[OCTPOMTH UCKOMBIH Tpeyronbauk ABC. ."\V/
Iloctpoenne tpeyronbuuka BMC cBogurcas B C

K HAXOXXJCHHIO TOYKH M.
3ameruB, 4o Tpeyronbink AMC pasnobe-
npenustit (AM = AC) u, cneposarensuo, LM = Puc. 153

= EABAC (tax kak ZM + ZMCA = £BAC), Mbl BummM, HTO

To4ka M HOMXKHA YAOBAETBOPATH ABYM yCaoBuaM: 1) OHa ygajeHa or
B Ha paccrosnue s, 2) u3 Hee HaHHBLIH OoTpe3oK BC BHIEH O YIJIOM,

1
PAaBHBIM —2-AA. Ot6pocuB BTOpOE yC/IOBHE, MBI HOJIy4HM 6eCUHCIIEHHOE

MHOXECTBO TOYeK M, JIeXAINX Ha OKPYXXHOCTHU, ONHCAHHON PAIUYCOM,
paBHBIM S, C IEHTpoM B Touke B. Orbpocus nepsoe ycloBHe, Mbl IO-
JIy4HM TaKoke OecHncieHHOE MHOXKECTBO TOueK M, jexamux Ha Ayre

cerMeHTa, nocrpoersoro Ha BC u BMewaiouwero yroj, paBHBIA EAA.

Takum obpa3oM, HaxoxaeHHe TOYKH M CBOOMTCA K NMOCTPOEHUIO IBYX
reOMETPHYECKHX MECT, U3 KOTOPBIX KAXKIO€ MBI IOCTPOMThL yMeeM. 3a1a4a,
OKaXKeTCs HEBO3MOXKHOI, €CJIM 3TH MeOMETPHYECKHE MeCTa, He Oy IyT HMeThb
obmux ToueK; 3ajaya OyAeT HMeTh OAHO WJIK [Ba DENICHHS, CMOTpPS
0 TOMY, KACAIOTCS WJIM K€ NEePEeCeKAIOTCA ITH TeOMETPHYECKHE MeCTa
(na HameMm uepreke nonyudalorca gpa tpeyrombunxa ABC u A;BC,
YAOBJIETBOPAIOIUINE YCJIOBUAM 3a034H).

Unorna 3amada cBOAUTCS HE K ONPEENICHHI0 TOYKH, a K HAXOX[e-
HHIO NPAMOH, yIOBJIETBOPSIIOWIEH HECKOJABKUM ycloBuaM. Ecmu orbpocum
OJTHO M3 YCJIOBHIi, TO NOJYYUM GECUHCICHHOE MHOXECTBO NPAMBIX; HpPH
ITOM MOKET CIIYYHTHCA, YTO ITH NPAMbIE ONPEAENAIOT HEKOTOPYIO JIMHHUIO
(HanpuMep, Bce OHH OyayT KACATEIbHBLIMH K HEKOTOPOH OKPYKHOCTH).
OtbpocuB Apyroe yciaoBue ¥ NPUHSB BO BHUMaHHE TO, KOTOpPOe 6buIo
OTKHHYTO PaHee, Mbl IIOJIy4YMM CHOBA DECYMCIIEHHOE MHOXKECTBO MPAMBIX,
KOTOpbI€, ObITh MOXKET, ONPEAENAT HEKOTOPYIO ApyTyio juau. Ilocrpous,
€CNM BO3MOKHO, 3TH [BE€ JIMHHH, Mbl 3aT€M JIEPKO HaiJeM H HCKOMYIO
npsamMyo. [Ipusesem npumep.
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135. 3anmaua. Iposecmu cexywyro x deym dannvim oxpydic-
nocmam O u O) max, wmobv wacmu cexyueti, 3aXAI0NEHNBIE SHYMPU
OKPYIHCHOCTNET, PABHAAUCH COOMBEMCMEEHHO JanKbim ompesxam A u Ax.

Ecnm BO3bMEM TOJIBKO OBHO YCJIOBHE, HAIIPUMED, 9TOOBI YaCTh CEKY-
meil, Jexanias BHYTpH Kpyra O, paBHANACH G, TO TOJXyIMM OecuMCIIeHHOe
MHOXECTBO CEKYIIHX, KOTOPBIE BCE JOMKHBI OBITH OJHHAKOBO YAAJEHBI OT
LEATPA ITOr0 KPyra, (TaK KAK PABHBIE XOPJAbI OAHHAKOBO YIAJEHE OT IIeH-
tpa). [loatomy, ecin B xpyre O rae-HUGYAb MOCTPOMM XOPAY, PABHYIO @,
a 3aTeM PaJuycoM, PABHBIM PACCTOSIHUIO ITOM XOPIBI OT IIEHTPA, ONHIIEM
OKDY>KHOCTb, KOHIEHTPUYeCKYI0 ¢ O, TO BCEe CEKYIIHE, O KOTOPBIX HAET
pedb, JHOJIXXHBI KACAThCA 3TOH BCIOMOTATENILHON OKPYKHOCTH; NOA06HBIM
06pa30M, IPHHAB BO BHUMaHHE TOJILKO BTOPOE YCIOBHE, Mbl YBHIUM, YTO
HCKOMas CEeKyIllas JOJI?KHA KACATLCA BTOPOH BCIIOMOIATENBHON OKPYKHO-
CTH, KOHIEHTPHYecKo# ¢ (). 3HAYMT, BOIPOC NPHUBOJUTCA K TIOCTPOEHHIO
ob1elt KacaTeNbHON K JBYM OKPYXKHOCTSM.

YIIPAKHEHH 5T
HailtTu reoMerpudeckue Mmecra

1. Touek, U3 KOTOPHIX KaCATENbHBIE, IPOBEJCHHBIE K JAHHON OKPYKHOCTH,
PaBHBI JAHHOMY OTDE3KY.

2. Togex, U3 KOTOPBIX JaHHAA OKPYXKHOCTH BAJHA IO JAHHBIM YIJIOM (T.e.
ABe KacaTesbHble, IPOBEJICHHBIE U3 JAHHOH TOYKH K OKPYXKHOCTH, COCTABJISIOT
Mex 1y coboit ZaHHbIA yrou).

3. IleRTpOB OKPY2XHOCTEH, ONWCAHHBIX JAHHEIM DAJHYCOM H KACAIOIHMXCH
JaHHOH NpsAMO.

4. IlenTpoB OKpy’KHOCTEH, ONUCAHHBIX J3HHBIM DAJHYCOM M KACAIOIIHXCH
JaHHOM OKPYXKHOCTH (B3 CJIydas: KaCaHUE BHENIHEE M KaCcaHWe BHYTDEHHee).

5. OTpe3oK JaHHOII IJIMHBI JBUXKETCH MAPALIENBHO caMoMy cebe Tak, UTO
ONHH €ro KOHel CKONB3HT II0 OKpYyXHOCTH. HaliTm reomerpuyeckoe Mmecro,
ONMCAHHOE JPYTHM KOHIIOM.

Yxkaszanue BosbmeMm nse mpaMble, umzobpaxamomue IBa MOJOXKEHHS,
ABHXKYIEHCA PAMOI, ¥ Yepe3 KOHIBL UX, JIeXKaluye Ha OKPYXHOCTH, IPOBEIEM
PagmycChl, a 4epe3 Apyryue KOHIBI IIPOBEAEM NpsIMbIE, NapalIe/IbHbBIEe 3THM pa-
JMyCaM, 0 IepecedeHns ¢ NPAMOit, POXOAAIeH Yepe3 HeHTP ¥ NAPAJLIeTLHOM
ABMXKYIHedcsa TUHUH. PaccMoTpuM 06pa30oBaBIIMECs N3PasLIeOrPAMMBI.

6. OTpe30K JaHHOK AJIMHBL ABHIKETCA TAK, YTO KOHLBI €ro CKOIb3AT N0 CTO-
pornam npaMoro yrua. HafiTu reomerpudeckoe MeCTO, OMUCHIBAEMOE CEPEIHHON
3TOr0 OTPE3KA.

JdoxazaTph TeopewMmHul

7. U3 Bcex XOpA, MPOXONAMINX HYepe3 TOUKy A, B34TYI0 BHYTPH JAHHOLO
Kpyra, HauMmenbie# 6yaer Ta, KOTOpas NEPNEeHAUKY/ISpHA K HAMETDY, IPOXO0-
AgmeMy depe3 TOUKy A.

8. Ha xopae AB s3ars! ase Touku D n E Ha paBHOM DaCcCTOAHMM OT CEpeny-
Hbl C 3Toit XOpAB, H Yepe3 3TH TOYKH BOCCTaBJIeHH K AB nepnenauxyasput DF
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u EG no nepeceyeHus ¢ OKpyKHOCTHIO. Jl0ka3aTh, 9TO 3TH NEePNEHINKYJISPHI

DPaBHBI.

VY ka3zanue. [leperayrs ueprex no guaMerpy.

9. B xpyre mposesentt gse xopan CC' u DD’ nepnenmukyaspHO K aua-
Merpy AB. Joxasars, uro npamaa MM', coegunmomas cepenunn xops CGD
u B'D', nepnenaukynspua k AB.

10. B kpyre ¢ nenrpom O nposenera xopaa AB u npopo/ikeHa Ha pacCcToA-
uue BC, pasnoe pamuycy. Yepes touky C u nentp O nposenena cexkymas CD
(D — BTOpas TO4Ka mepecedeHHs ¢ OKPYKHOCTHI0). Jlokazars, uro yron AOD
paBeH ytpoenaHoMy yray ACD.

11. Ecyir uepe3 neHTD OKPYXHOCTH ¥ JAHHYIO TOYKY BHE €€ IIPOBEIEM CEKY-
LIyI0, TO 9aCTh €€, 3aKJIOYCHHA MEXAY JAHHOU TOYKOM u Oimkaitmedl TOUKO#H
mepeceveHus, €CTh HAUMEHbIIee DACCTOAHHE, 4 YACTh, 3AKJIIOYCHHAS MEXIY
JAHHOM TOYKOH M APYroil TOYKON IepecedeHHs, eCTh HaubONIbIIee PacCTOSHHE
3TOH TOYKH OT OKPYKHOCTH.

12. Kparuaiimee paccTosHHe MeXAY ABYMS OKPYXHOCTHMH, JICHKAIIMMH
OOHA BHE APYTOH, €CTh OTPE30K JTUHUK NEHTPOB, 3AKIIOYEHHBIA MEKAY OKDYXK-
HOCTSIMH.

13. Eciu yepe3 TOUYKY mepecedeHHs ABYX OKPYXKHOCTell OyJeM MpOBOAMUTH
Cexyuye, He NPOJOJIXAsI MX 32 OKPYKHOCTH, TO HaubONbIIeR M3 HUX OKAXKeTCH
Ta, KOTOpas MapaJule/IbHa JIMHAK LEeHTPOB.

14. Ectu x ABYM OKPY’KHOCTAM, KacalOWMMCs M3BHE, IPOBECTH TPH Obmme
KacaTeJIbHble, TO BHYTDEHHAH W3 HHUX JAEJUT IONOJaM TOT OTPE30K KaxIoh
BHEHIHE}i, KOTOPHIH OrpaHuyYeH TOYKaMU KACAHUI.

15. Yepes Touky A okpykHOCTH npoBeeHa xopaa AB u 3aTeM xacaTelbHAS
B Touke B. /lnameTp, nepneHAMKYasapHbi paguycy OA, BcTpedaeT KacaTeab-
HYI0 ¥ Xopay (KM ee IPOJOKEHHE) COOTBETCTBEHHO B Toukax C u D. JloxasaTs,
uro BC = CD.

16. K nBym okpyxuoctam UeHTpoB O u O), KaCAOmMUMCS H3BHE B TOUKE
A, nposeieHa obmas BHemHsa KacareabHas BC (B u C — Toukn KacaHuA);
J0Ka3aThb, 4To yroia BAC ects npamoi.

Yka3zanmue. IlpoBecTn B Touke A 0BuLyI0 KACATEHHYIO M PACCMOTDETH
paBHOGeapenusie Tpeyroiasauku ABD u ADC.

17. Jpe npsaMble NCXOOAT U3 OHON M TOM Xe TOYKH M M KacaioTcs OKpyxkK-
HOoCcTH B Toukax A u B. Ilposens paguyc OB, npoaoixamoT ero 3a Touky B Ha
paccrosane BC = OB. Hoxazars, uro ZAMC = ZBMC.

18. Zipe npsiMble, ucxoasurie U3 TOYKA M, KacaloTca OKPYXXHOCTH B TOYKAX
A u B. Ha Menbueii u3 AByX Ayr, orpaHu<enHbX Touxamu A u B, 6epyT mpous-
BOMBHYIO TOYKY C M 4Yepe3 Hee NPOBOAAT TPETHIO KACATEILHYIO /10 epecedcHHs
¢ MAn MB 8 toukax D u E. [Jokasats, uro: 1) nepumerp AMDE u 2) yron
DOE ue usMeHA10TCA IIPU U3MEHEHHH NosokeHns Toukn C.

Ykasauue. Ilepumerp DME=MA+ MB, /DOE = %AAOB.

19. Mapannensno npamoit 00’ , coeuugIOmEi NEHTPH JBYX PABHBIX OKPY K-
HOCTel, IpoBeJeHa CeKymasi, KOTOpas ¢ OKPYXHOCTbIO O NePecexaeTcst B TOYKaX

A n B, c oxpyxuocteio O — B Toukax a’ u B'.
Jokazars, utro Aa’ = BB' = 00'.

4—1568
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3azgavuy Ha mOCTPOEeHHE

20. PaznenuTs nanuyio ayry Ha 4, 8, 16, ... pasneix gacTei.

21. Tlo cymme 1 pasHOCTH AYT OZHOrO M TOTO Xe paJuyca HafiTH 3TH KyTH.

22. Omucarh TakKyi OKPYXHOCTb C HEHTPOM B JAHHOH TOYKe, KOTODPAs
paszenuna 65l JAHHYIO OKPYKHOCTD TIOTIONIAM.

23. Ha pmanHoi npsMo#l HAliTH TOYKY, HaHMeHee YJANEHHYIO OT JAHHOM
OKDYKHOCTH.

24. B xpyre nmana xopza. Ilposectu mpyryio xopay, KOTOpas Aemunach Obi
IIepBOii NONOIAaM B COCTaBJIANA 6Bl ¢ Hell JanHEIA yroa (IpH BCAKOM JIH JAHHOM
yriie 3a1ada BO3MOXHa?).

25. Yepes aamHyIo B kpyre TO4Ky IPOBECTH XODAY, KOTOpas NENNIACH ObI
3TOM TOYKOH MOIIOJIaM.

26. U3 To4KHM, JAHHOIL HA CTOPOHE YIJIa, OMHCATH OKPYXKHOCTh, KOTOPAA OT
APYTO# CTOPOHBI YTila OTCeKa 6bl XOpAy KAHHOM AJTMHBL.

27. JlaHHBIM PayCOM OMHCATH OKPYXKHOCTD, IIEHTP KOTODGHi JIexas Gl Ha
CTOPOHE JaHHOTO yriia M KOTOpas OT APYro# CTOPOHBI €r0 OTceKaa Gul XOpay
HAHHOU JJIMHBI.

28. anubiM paamMycoM ONKCATb OKPYXHOCTb, KOTOpasl Kacauach 6b1 JaHHOM
npAMONi B JaHHON TOYKe.

29. IIpoecTr kacaTeNbHYI K AAHHOH OKPYXXHOCTH MapajuiellbHO JAHHOMN
TIpAMOR.

30. OnmcaTs OKPYKHOCTB, KOTOpas Mpoxoamia 6u yepe3 JaHHy10 TOUKy A
H Kacasiachk 6nl DaHHOH npsiMoll B NaRHO#H Ha Helf Touke B.

31. Omucars OKPYKHOCTB, KACATENLEYIO K CTOPOHAM JAHHOTO YIVIA, IPUIeM
K OJHOH U3 HUX B JAHHOH TOuKe.

32. Mexxny AByMsi mapalunesIbHbIME NPAMBIMH JaHAa TOYKA, IIPOBECTH OK-
PYXHOCTD, IPOXOAAILYIO YEPE3 3TY TOYKY M KACAIOULYIOCA JAHHBIX ITPAMBIX.

33. Ilpomectsn kx JaHHON OKPYXHOCTH KacaTeNbHYIO IO, AAHHKM YIJIOM
K JAHHOM npsMoit (CKOIBKO pemenuit?).

34. U3 Touku, NaHHON BHEe KPYTa, MPOBEECTH K HEMY CEKYILYIO Tak, 4Tobbl ee
BHYTDEHHAH YaCTh PABHAIACH JAHHOMY OTPe3Ky (HCUIeZoBaTh 3aqa4y).

35. JlanHBIM P3JMycOM OMKCATH OKPYXHOCTH, IIPOXOMAILYIO HEPE3 JAHHYIO
TO4YKY M KacCaTeJbHYIO K JaHHOH NpaMoi.

36. Ha nanmo# npsiMoli HaliTH Takyl0 TOYKY, 4T0OLl KacaTesibHHe, [POBe-
JAEHHbIE U3 Hee K JAHHON OKPy:KHOCTH, ObLIM JAHHOMR JIJIMHEL.

37. IlocTpouTh TPEyTOMbLHMK, 3Has OAMH YTOJ H IBe BBICOTHI, M3 KOTOPBIX
OJIHA NMpPOBeIeHa H3 BEPIUHHHB! JAHHOLO yIJia.

38. [danbt gBe TOYKM; NPOBECTH NPAMYIO TaK, YTOGHL IepHEHIMKYJIADHI,
OnyIeHHbIE Ha Hee H3 STHX TOYeK, UMeJIH JAHHBIE JJIAHBL.

39. OmucaTh OKpYMXHOCTb, KOTOpas NPOXOAmia 6bl depe3 ZaHHYIO TOYKY
¥ Kacanach 6bl JAHHOM OKPYKHOCTH B JaHHOM TOYKe.

40. OmacaTh OKPY>KHOCTB, KOTOpAs KACANACh OB JBYX JAHHBIX MADAJLIETb-
HBIX OPAMBIX B KPYra, HAXOAAMIETOCE MEXAY HUMH.
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41. JaHHKIM panyCOM ONHUCATH OKPYKHOCTh, KOTOPAsi KACAIach Obl AaHHOTO
KpyTa U mpoxoauna 6bl yepes naHHYIO TOUKY. (PaccMOTpeTs Tpu Ciiydasn: AaHHAS
TOUKa JIeXXHT 1) BHe Kpyra, 2) Ha OKPYXHOCTH K 3) BHYTDH Kpyra.)

42. [TaHHBIM PaJyCOM ONMCATH OKPYKHOCTD, KOTOPadA Kacalach Obl JAHHON
npAMON ¥ JAHHOrQ Kpyra.

43. JaHHBIM paaHyCcOM ONKCATb OKPYXKHOCTb, KOTOPAas OT CTOPOH JAAHHOIO
yIJIa OTCeKaja OBl XOp/bl JaHHOI JJIUHBI.

44. OnucaTe OKpPYXKHOCTb, KACAIOWMYKOCH JAHHOTO KPYra B JAHHOH TOuKe
H JaHHOH IpsAMOil (B2 pemreHns).

45. OnucaTh OKpPYIKHOCTH, KAaCAIOUYIOCH JAHHON HPSMOM B JaHHOH TOUKe
M JAaHHOro Kpyra (gsa pemwennsi).

46. OmucaTp OKPYXHOCTb, KAaCAIOMYIOCS ABYX JAHHBIX KPYrOB, TIpUYeM
OZHOTO W3 HUX B JaHHOH Touxe. (PaccMorpers Tpu ciydas: 1) mckomstit Kpyr
JIEKHAT BHE JAHHBIX KPYIoB; 2) OZMH U3 JAHHBIX KPYTOB JIEXXHUT BHE MCKOMOTO,
Apyroit BHyTpH; 3) 06a HAHHBIX KPYTa JIeXKAT BHYTDH HCKOMOTO. )

47. Omucarb OKPYKHOCTH, KACAIOUIYIOCS TPEX PABHBIX KPYroB U3BHE KM
BHYTDH.

48. B naHHBI! CEKTOD BIHCATD OKPYXHOCTD, KACAIOILYIOCH PaHyCOB, Orpa-
HHYHMBAIOIMX CEKTAD, H AYyTH CEKTOPA.

49. Bnucarth B JaHHBIA KpYr TDH PABHBIX KDYyTa, KOTOpble KaCAJWCH Obl
HOIIApPHO MexKAay coBoil u JAHHOrO KpyTa. '

50. Yepes TouKy, JAaHHYI0 BHYTPH Kpyra, TPOBECTH XODAY ‘TaK, qTOGBI
Pa3HOCTL ee OTPE3KOB PABHANACH JAHHOMY OTDE3KY.

Y ka3 anue. IIpoBecrn oKkpyKHOCTD, KOHIIEHTPHYECKYIO JAHHOIH U IIPOXO-
JALLYIO Yepe3 AaHHYIO0 TOYKY. B 970l OKpyKHOCTH OT JAaHHOI TOYKH NOCTPOHTH
X0pAy AaHHOH AJINHEL.

51. Yepe3 TOuKy Iepece4eHUs IBYX
OKPYKHOCTEMH IIPOBECTH CEKYILYIO TAK, YTO-
6L 9acTh ee, 3aK/IIOYEHHAS BHYTDH OKDYXK-
HOCTeil, paBHAJIaCh JAHHOR JIHHE.

Y ka3anmne. IlocTpourh NpaMoOyToIDL-
Hblll TPEYTOJIbHUK, HMEIOIIMH THOOTEHY30H A4
OTPE30K MPpAMOIl, COENUHAOUMA UEHTPHI
JaHHBIX OKPYKHOCTEH C KATETOM, PABHBLIM
TN0JIOBHHE JAHHOTO OTPE3KA, U T. A, 7

52. I3 ToukH, naHHO! BHE Kpyra, Ipo-
BECTH CeKYILYIO TaK, YTOOLI BHEIIHAA YaCTh
ee paBHAJIaCh BHYTDEHHEN.

Ykasanune. Ilycrs O — nenrp oxpysxxuocru, R — ee paauyc, A — nannas
rouka. Crpoum AAOB, rae AB = R, OB = 2R. Ecin C — cepeanna oTpe3ka
OB, ro npamast AC — uckomas.

53. Haueprure ayry, conparaouyooca (§ 116) ¢ mauHoit npamoit B JaHHOM
TOYKEe U MPOXOAAIIYIO Yepe3 JAHHYIO TOYKY.

54. CoemunuThs nBe HenapaJseibHble mpsamble conparaomeit (§ 116) ux
ayroit. PaccMorpers Tpu ciygas:

1) Kora TOYKH CONpPSKEHUA ¥ PATAYC AYTH HE JAHLI

2) Korma AaH TONBLKO PAnAyC AYTH;

Puc. 154
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3) korza nana OJiHA TOYKA CONPAXKEHHHA, a PaIUyC He NaH (IPUMEpHI TAKOTO
COeMHEHUsA NPSAMBIX AYTaMH NPEACTABIAIOT «3aKPYTJICHUN» JKEJNEC3HOZOPOKHO-
ro HyTH).

55. Jlmmus, Ha3bIBaeMas B apPXHTEKType <«KPHUBOH O Tpex LeHTpax» (iu
«IIO/TyOBAJIBHON KpMBOli» ), uepTurca Tax (puc. 154): gensar orpesok AB na
TpH paBHble yacTH B Toukax C m D; pammycom, paBHeiM CD ¢ ueHTpamm
B 3THX TOYKaX, BBICEKAIOT Ayru B Touke J; mposossar npamsie JC u JD u
UX nponomxkaitor; omuckiBalor ayru AE u BF ¢ uenrpami B Toukax C u D
u gyry EF ¢ uentpoM B Touke J. O6bsacuuts, mouemy nyru AE, EF u FB
conparawrca. Conpsaranucs 66l ouu U Toraa, korga AC Gouto 66t pasao DB, Ho
He pasHo CD?

6. BIINMCAHHBIE 11 OIINCAHHBIE MHOT'OYTOJIbHUKHA

136. Onpenenenns Eum sce pepmunnr Muoroyronsunka ABCDE
(puc. 155) nexaT Ha OKPY>KHOCTH, TO TOBOPAT, YTO 9TOT MHOTOYTOABHHK
BIIMCAH B OKPY>XKHOCTb, HJIH UTO OKPY>KHOCTH ONTHCAaHAa BOKPYT Hero.

Ecsm Bce cropors! kakoro-unbyap muoroyronsauka ( MINPQ, puc. 155)
KaCalOTCH OKPYIKHOCTH, TO TOBOPAT, YTO ITOT MHOTOYLONBHUK OMHCAH
OKOJIO OKPY2>KHOCTH, WK YTO OKPY>XKHOCThH BIHACAHA B HErO.

137. Teopewmsbr: I} Oxonao ecarxozo mpey20abrura MOHCHO
OTIUCAMD OXPYIHCHOCTL U TLPUTNOM TNOABKO OONY.
2) Bo secaxuti mpeyz20avHux
N P MOIICHO GTIUCAML OKPYHCHOCTD U
NPUIMOM TNOALKO 00RY.
1) Bepunust A, B u C Bcsko-
r'0 TPEYrONbHUKA CyTh TDH TOYKH, HE
JIeXallie Ha ONHOU TpAMOI, a uepes
TAKHe TOYKH, KaK MBI Braemn (§ 104),
BCErZ1a MOXKHO IPOBECTH OKPY>KHOCTh
M [IPUTOM TOJIBKO OJHY.
2) Ecin BO3MOXHA TaKas OKPYK-
0 HOCTB, KOTOpas Kacajach OBl BCEX CTO-
pon tpeyronbuuka ABC (puc. 156),
Puc. 155 TO €e HEHTP JO/KeH OBITb TOYKOMH,
OIMHAKOBO YIAJICHHOH OT 9THX CTOPOH.
JoxaxeM, 4TO Takas TOYKA CymecryeT. I'eoMeTpHYECKOe MEeCTO TOYEK,
paBHO oTcTosanmx oT cTopoH AB u AC, ects Guccexrpuca AM yria A
(§ 60); reomMeTpruecKoe MECTO TOYEK, PABHO OTCTOAWINX OT cTOpoH BA
u BC, ectb 6uccextpuca BN yrna B. DTu ape 6MCCEXTPHCHI NOTAKHBI,
OYEBHJHO, NePece4bCs BHYTPH TPEYIrONbHUKA B HEKOTOPO# Touke O. dra
TO4YKa U OyJeT paBHOYJANEHHON OT BCEX CTOPOH TPEYrONbLHUMKA, TAK KAK
OHA3, HAXOAMTCA Ha 0DOMX reoMeTpuyeckux mecrax. Utax, 4robpl BIUCaTh
KPYT B TPEYTOJIbHHUK, JEJIMM Kakue-HUOyZb ABa yria ero, umanpumep A
u B, momonam m TO4YKy nepecedenms GuccekTpuc GepeM 3a HeHTp. 3a
paguyc 6epeM onun u3 nepneHaukyiaspos OP, OQ nnu OR, onymeHHbIX
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M3 IEHTPa Ha CTOPOHBI TpeyrojabHuKa. OKpPYIKHOCTH KOCHETCS CTODOH
B Toykax P, Q u R, Tak KAk CTOPOHBI B 3THX TOYKAaX IepPIeHAMKYISADHbI
K pajdycaM B MX KOHIAX, JIEXKAUMX Ha oKpyskHocru (§ 113). Hpyroit
BIHCAHHOW OKDY>XHOCTH He MOXeT OblTb, TaK KaK JABe OHCCEKTPUCHI
[ePEeCeKAOTCA TOJNbBKO B OOHOM TOYKE, a M3 ONHONH TOYKH Ha NPAMYIO
MOKHO OIIyCTHTbH TONBKO OAMH NEPIEeHIUKYJIAP.

3ameuganue OcraBnaseM caMuUM yda-
mEMCcs  yOENUTLCSA, YTO UEHTP OIUCAHHON
OKPY>KHOCTH JI€KMT BHYTPU TPEYTOJILHHUKA
TONILKO TOTAA, KOIZIa TPEyroJbHHK OCTPO-
YTrOJNIbHBIN; B TYNOYTOJLHOM XK€ TPEyrojib-
HMKE OH JIEXKHT BHE €ro, a B MPAMOYTOb-
HOM — Ha cepejuHe runorenyssl. lleHTp Bru-
CAHHOM OKDPYXXHOCTH JI€XHMT BCErAa BHYTDH
TPEYTrObHUKA.

Cnencreue. Touka O (puc. 156), HAXOASCH HA OJMHAKOBOM pDac-
croauuu o1 cropon CA u CB, gonxHa nexxats Ha Guccekrpuce yrana C)
CNEeJIOBATENBHO, DUCCEXTIPUCH TRPET Y2006 MPEY2OAbHUKE NEPECEKAIOTCR
8 0dnol mouxe.

138. BHeBnmMcaHHBIE OKPY>XXHOCTH. BHEBIMCaHHBIMUM HA3bIBAIOTCH
okpyxHocTH (puc. 157), KOTOpBIE KACAIOTCS OQHON CTOPOHBI TPEYrONbLHHU-~
KA M IPOJOJKEHH AByX APYTHX CTOPOH (OHM JIEXKAT B H € TPEeyrojib-
HMKA, BCJIEICTBHE Y€ro ¥ NOJIYy4HIM Ha3BaHUE BHEBIIMCAHHBIX).

Takux OKpYy:KHOCTeH

AJIS BCAKOTO TPEYTOJb-

HUKA MOXKeT ObITh TPH.

Yrobbl MOCTPOUTH HX,

MpOBOAAT OHCCEKTPHUCHI

: BHEITHUX YIJIOB TPEYrofib-

B\ —=0 Huka ABC H TO4YKH MX
I\ B nepecedesuii 6epyT 3a
0; <= 7/ nenTpbi. Tak, LeHTpOM

N, % OKDY>HOCTH, BIHCAHHOM
. B yron A, ClyXuT TOY-
AN : ka O, T.e. mepecedenue

N ; 6uccekrpuc BO un CO

VEB C BHEITHUX YIAOB, HE CMEXK-

N HeIX ¢ A; pamuyc 3To#

2, OKPYXHOCTH €CTb IIep-

0, NeHAUKYJIAp, Oy eHHbIH

u3 O Ha KaKy10-J1160 CTo-
pOHY TPEYTOAbHUKA.

Puc. 156

Puc. 157
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139. CspolicTBa BHOHCAHHOI'O BBIIYKJIOrO 4YeThIPEXyTOJhHHUKA.
1) B 86nyxA0M NUCGHHOM YEMBPETY20ALHUKE CYMMA NPOTIU-
BOTIONONHCHBLT Y2006 PAGHAE 08YM NPAMBIM.

2) O6pamMo, ecau 8 BHNYKAOM UEMBPETYZ0ALHUKE CYMMA
NPOMUCONOAOHCHHLT Y2A08 PAGHA 06YM NPAMDBIM, TTO OKOAO HE20
MODICHO ONLUCAING OKPYIHCHOCTIY.

1) ycte ABCD (puc. 158) ecTb BHHCAHHBIHN BBINYKJIBI -4eThIpEX-
YTONBHUK; TpebyeTcst AOKA3ATh, YTO '

’ LB+/4D=2d u LA+ /4C =2

Tak kak cyMMa BCex HeTHIPEX YIVIOB BCAKOTO BBIIYKJIOFO YeThIpex-
yronpuuka paena 4d (§ 82), To HOCTATOYHO NOKA3aTh TONBKO OIHO W3
TpebyeMbIX PABEHCTB.

Joxaxem, Hanpumep, 9to 4B + /D = 2d.

¥Yraet B u D, Kak BOucaHHBIE, U3MEPAIOTCS: NEPBLIA — IOJIOBHHOM
nyru ADC, sropoit — nonoeunoit ayru ABC; ciienoBaTenbno, cymma

1
4B + £D usmepsiercs cyMmMmoit EvADC + §vABC, a 9Ta CyMMa paBHA,

1 ,
§(vADC +—ABC), T.e. pABHA NOIOBUHE OKPYKHOCTH; 3HAMMT,

ZB 4+ £ZD = 180° = 2d.

2) ITycte ABCD (puc. 158) ecTb TaKoit BHITYKJIbIH YeThIPEXYTOJIbHUK,
y xoroporo £B + ZD = 2d, u, cnepoarensho, LA + £C = 2d. Tpe-
6yercs BOKA3ATH, YTO OKOJIO TAKOO YETHIPEXYTOJbHMKA MOXHO OHHCATH
OKPY>KHOCTb.

Yepe3 kaxkue-HHOYIb TPH €ro BepuiMHbI, Hanpumep yepes A, B u C,
IPOBefieM OKPYKHOCTH (YTO BCEr/1a MOXKHO cenars). Yerseptas BepHIHHA
D nonxHa HaXOMUTHCS HA ITOH OKPYZKHOCTM, IIOTOMY 4TO B IIPOTHBHOM
ciyuae BepmHHa yrina D siexana Gbl wiM BHYTPH Kpyra, WM BHE €ro,
A TOrJa ITOT Yroji He u3Mepsncsa Obi nomoBuHOH Ayru ABC; nostomy
cymma LB + ZD ne usmepsanach 6n momycymmoit ayr ADC a ABC
H, 3Ha4HT, cyMMa £B + /D ne paBHsmack Obl 2d, YTO NPOTHBOPEYHT
YCIIOBHIO,

Cnepncreus 1) 43 ecex napariesozpammos moibko 0X040 NPAMO-
Y20ADHUKE MONCHO OTIUCATNG OKPYICHOCTID.

2) Oxoso mpaneyuu mModHCHO ONUCAMb OKPYHCHOCML MOALKO MO020a,
x02da oHa paeHobowHaA.

140. CpoitcTBO onmMcaHHOro JeThIpeXyToJdbHMKa. B onucan-
HOM UEMBPETY20ADHUKE CYMMBE NTPOMUBONOAOHCHMT CINOPOH
pasHwt.

Ilycts ABCD (puc. 159) Gyzer onucasHbI# YeTHIPEXYTOJbHHUK, T.e.
CTOPOHBbI €ro KACAIOTCA OKpYXKHOCTH; Tpebyerca nokasarbh, 4ro AB-+

+CD = BC + AD.



I1.7. HETBIPE 3AMEYATEJIbHBIE TOYKN B TPEYIOJIbHUKE103

B

D

Puc. 158 Puc. 159

O6ossauum Toukm kacanust 6Gyxsamu M, N, P u Q. Tak xax nape
KacaTeNbHbIE, IIPOBEJECHHBIE U3 ONHOW TOYKM K OKPYKHOCTH, PABHBI, TO
AM = AQ, BM = BN,CN =CP u DP = DQ.

CienosaTennho,

AM + MB+CP+PD = AQ+ QD+ BN + NC,
AB+CD = AD + BC.

7. YETHIPE 3AMEYATEJIbHBIE TOUYKHA
B TPEYTOJIbHUKE

141. Mzl Bugenn, 9ro:

1) mpu nepnenduxyispa x cmoponam mpeyzoavHuKa, nposedeHHue
uepes UT Cepedurtl, nepecexaomea 8 odnoti movxe (KOTOpad eCTh UEHTD
OIIMCAHHOTO KPYra);

2) mpu Guccexmpuck Y206 MPEYZOALHUKG NEPECEKGIOMCA 6 00Kt
mouxe (KOTOpas ecTh LEHTDP BIHCAHHOrO Kpyra).

Crenyrommue nBe TeopeMbl yKA3HIBAIOT ellle JBE 3aMeHqaTesIbHbIe TOYKH
TpPeyroJIbHAKA: 3) TOUKY [IepeCeYeHHst TPEX BLICOT i 4) TOUKY IepecedeH sl
TPeX MeIHaH.

142. Teopewma. Tpu sscomn mpeyzoavruxa nepecexaom-
ci 8 00Ol mouxe.

Yepes xaxnayo sepmnny AABC (puc. 160) nposenem npaMmymo, ma-
PAJINEIBHYIO MPOTHBOIIOMIOAKHOI CTOPOHE ero. Toraa nomy4nM BCIIOMOIa-
renbubiit AA; B1C, K CTOPOHaM KOTOPOLO BHICOTHI JAHHOIO TPEYTONbHH-
Ka neprnesaukynapHer. Tak kax C1B = AC = BA; (kak NpOTHBOIONOK-
HbIe CTOPOHBI MAPAJLIENOTPAMMOB), TO TOYKA B ecTh cepelHHa CTOPOHHI
A C.

Ilomobuo sromy ybeaumcs, uro C ecrb cepeauna Ay B; u A — cepe-
muna B1Cy. Taxum obpasoM, Beicotst AD, BE u CF nepneHayKyaapHb
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4,

Puc. 160 Puc. 161

K croponam AA; B C 1 mpoxogAT Yepe3 X CEPeIMHBI, a TAKHE HepIIeH-
JUKYNApbI, KAK Mbl 3HaeM (§ 104), nepecekaloTcs B OJHOH TOUYKe.

3amevanne. Touka, B KOTOPOI IIEPECEKAIOTCS BBICOTHI TPEYTOJIb-
HMKa, Ha3bIBAETCS €T0 OPTOIEHTPOM.

143. Teopema. Tpu meduans MmpeyzosbHUKG nNepecexa-
0mMca 8 00HOU MouKe; IMa Movuxa omcexaem om xascdoti me-
duans MPemsvlo wacmsy, CYUMas Om Cogmeememsyoweti cmo-
poxrbL.

Bozbmem 8 AABC (puc. 161) xaxue-uubyap 1Be MeANaHbI, HAIpHIMep
AE n BD, nepecexamommueca B Touke O, 0 JOKaxXeM, 9TO

OD = %BD u OF= %AE.

Hnsa sroro, pazgesue OA u OB nonosnam B Toukax F u G, mocrpoum
qerbipexyronbHuk DEGF. Tak kak orpesok FG coemunsaeT cepeaubl

nByx cropo AABQO, to FG||AB u FG = %AB. Orpesok DE Takxe co-

1
enuiser cepeaunsl AByx cropo AABC; nosromy DE||AB u DE = EAB'

Orciona eiBonuM, yto DE||FG u DE = FG; cnenoBaTenbHO, YeThIpex-
yroneuuk DEGF' eer» napannenorpamm (§ 89), u noromy OF = OE
n OD = OG. Orcoza cnenyer, 9ro

OF = %AE u# OD= %BD.

Ecnu Teneps BO3bMEM TpPETHIO MEAWaHY C oaHo# M3 Menuan AE wmm
BD, To Takke ybequMcst, 9TO TOYKA HX NEPECEYEHUs OTCEKAET OT KaKA0M
M3 HUX /3 9acTh, CYNTAA OT OCHOBAHMS; 3HAYMT, TPETbA MEAMAHA JOIKHA
nepecedbcs ¢ Meauanamu AE u BD B onuo#t u Toit xe touke O.

U3 ¢usukn n3BECTHO, YTO NEpeceYeHne MEAHAH TPEYrOMbHUKA € C T b
€ro HEeHTP THAXECTH; OH BCEer[a JEXKUT BHYTPH TPEYTOAbHUKA.
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YIOPAKHEHHA

Hajitu reomerpudeckune mMmecTa

1. OcroBanuii nepneHaHKyISPOB, ONYIIEHHBIX U3 JAHHON To4KM A Ha nps-
Mble, IIPOXOAAIHe YepPe3 ApYryIo JIaHHYIO TO4Ky B.

2. Cepeuur xopa, NPOBEAEHHBIX B OKPYXKHOCTH 4epe3 JAHHYIO BHYTDH Hee
TOYKY.

JJoka3aTbh TeopeMEr

3. Ecim ape OKPYXHOCTM KacalOTCd, TO BCAKAA CEKYWAA, NpPOBEAEHHAA
4epe3 TO4Ky KacaHus, OTCEKaeT OT OKPYXHOCTeR ABe NPOTHBOMeXallHe JyrH
OJIMHAKOBOI'O IUC/A IPAAYCOB. .

4. Orpe3ku JBYX PaBHBIX XOpPA, MEPECEKAIOWMXCA B OJHON OKDYAHOCTH,
COOTBETCTBEHHO DABHEI.

5. JIse okpyxKHOCTH mepecekalorcst B Toukax A u B, depes A nposenena
cexymas, nepecekaiomas okpysxnocru B toukax C u D; nokaszars, uTo yron
CBD ectp BeM4YMHAa NOCTOSHHAA AJs BCAKOH CeKylleit, NPOBeAEHHOl depe3s
Touky A.

Yxaszauune. Yrmet ACB u ADB uMe0T HOCTOSHHYI0 BETHYHHY. R

6. Ecitn sepes TO4Ky KacaHHH JBYX OKDYXHOCTel MPCBeJeM e CeKylme i
KOHIB! UX COEIHHHM XODJAMHU, TO 3TH XOD/bl ITAPAJLIETbHbI.

7. Ecyin gepe3 TOHKY KaCaHHsA ABYX OKDYXKHOCTEH NpOBEJeM BHYTPH HHX
KaKy10-1u60 CeKymy1o, To KacaTeJbHbIE, IIPOBEIACHHLIE Yepe3 KOHIILI 3TOH CeKy-
e, napaJie/ibHbl.

8. Ectn 0CHOBaHHS BBICOT TPEYTrONBHUKA COSIMHUM IPSMBIMHE, TO TOJYYHM
HOBBIl TPEYTONBbHHK, A/ KOTOPOLO BBICOTHI HEPBOr0 TPEYrOJBHHKA CIIyXKaT
6uccexkTpucamu.

9. Ha oxkpy:knocTH, OIMCAHHOH OKOJIO paBHOcTOpounero NABC, B3saTa
npon3sonbHaA Touka M; moxasars, 4To HamGoibumMi u3 oTpeskos M A, MB,
MC paBeH cymme OBYX OCTAJLHBIX.

10. I3 Touku P npoBenens! K OKpYXHOCTH ABe Kacatenbunie PA u PB u ge-
pe3 Touky B — muamerp BC. Joka3ars, uro npamele CA u OP napajutennHe!
(O — ueHTp OKpYKHOCTH).

11. Hepes ogHy U3 TOYeK NEPECeYEHHS JBYX OKDYXKHOCTeHl NPOBOIAT JHa-
MeTp B KaxJa0il u3 HuXx. Jloka3arh, 4TO NpAMas, COCOUHAIONMAA KOHIBl 3THX
JAHaMETPOB, IPOXOANT depe3 BTOPYIO TOUKY IepecedeHns OKPYKHOCTEH.

12. Juamerp AB u xopma AC o6pasytor yroa B 30°. Yepes C nposeaeHa
KacaTeJbHad, mepecekalomas npomomkeHne AB B Touke D. Jloka3aTb, 4TO
A ACD paBHoGeapeHHbII.

13. Eci ox010 TpeyroibHUKA ONIMLIEM OKPYKHOCTD M M3 IPOM3BOJIbHOM TOU-
KU ee OIyCTHM IIePIEeHAMKYJ/ISPBl HA CTOPOHBI TPEYrOJibHUKA, TO X OCHOBAHMS
JIEKAT Ha OfHOM IpsMoii (npsmas CuMIICOHA).

Yxkazanune. Jl0ka3aTe/qbCTBO OCHOBBIBAETCS Ha CBOWCTBAX BIIHCAHHBIX
yrnos (§ 124) n yrioB BucaHHOro Yersipexyrosbauxa (§ 139).
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3anmayu Ha DOCTpPpOEHHE

14. Ha pganHoit GeckoHedHON mpaMOM HaflTH TOYKY, M3 KOTODPOHN HaHHBLHR
OTPe30K 6bL1 OBl BHIAEH 10O JAaHHBIM YLJIOM.

15. ITocTpOHTH TPEYIONILHEK O OCHOBAHHUIO, YTIIy HPH BEPUIUHE K BLICOTE.

16. K ayre naHHOro ceKTopa mpOBECTH TAKYIO KAaCaTeNbHYI0, 4TOOB 4acTh
€e, 3aKNIOYEHHAs MEXIY NPOAOJKEHHBIMH pPaJuMycamMu (OTPaHNYHBAIOIIHAMM
CEeKTOp), PaBHANACH JAHHOMY OTDPE3KY (CBECTH 3TY 3a/ady K MpeabiIymeit).

17. IlocTpONTH TPEeyroJIbHUK 0 OCHOBAHHIO, YLy IPY BEPHIMHE H MejuaHe,
DPOBEAEHHONW K OCHOBAHUIO.

18. Jansl 10 BeNM4MHE U TONOXEHHIO JBa OTpe3ka a u b. Haiity Takyio
TOYKY, H3 KOTOPO# 0Tpe30K a ObLn 6bl BUZEeH 101 JAHHBIM YIJIOM O K OTPe30K b
110 JAHHBIM yIJIOM f3.

19. B TpeyrosipHuKe HA¥TH TOYKY, H3 KOTODOIi €ro CTOPOHBI 6bLUIH Gbl BUIHED
110 PaBHBIMH YTJIaMu.

Yxazaunue. O6paTrp BHMMaHHE HA TO, YTO Xa’KABI M3 ITHX YIVIOB
JOKEH PABHATHCH ‘5’3(1.

20. TlocTpouTs TPEyroNbHUK HO YIIy HPH BEPUIMHE, BHICOTE M MEIMAHE,
TIPOBEIEHHON K OCHOBAHMIO.

Ykaszanue Ilponomxus meauany Ha PaBHOE DACCTOSHHE M COEJHHMB
IIOJTy4eHHY10 TOYKY ¢ KOHIIAMH OCHOBAHHs, PACCMOTPETH 00pa3OBaBIIHNACH ITa-
paJLUIeJIorpaMM.

21. TTocTponTh TPEYrOJbHHUK, B KOTOPOM JAHBI: OCHOBAaHME, TIPHJIEKAIIH
K HEMY Yrol H YroJ, COCTaBJICHHbIH MeZUAHOI, MPOBEACHHOU M3 BEPIIUHEL
JAHHOTO yIJa, H CTOPOHOI, K KOTOPOil 3Ta MeJHaHa IPOBECHA.

22. TlocTpOMTE MApAILIE/IOrPAMM 110 ABYM €r0 AMATOHANAM M OHOMY YLXy.

23. IToCTpouTh TPEYrONILHUK 10 OCHOBAaHMIO, YIJIy IPH BEPIIHHE M CyMMe
HWAH PAa3HOCTH ABYX APYILHMX CTOPOH.

24. TlocTpoUTs HETHIPEXYTOMLHHK [0 JBYM JHATOHANISM, ABYM COCEIHHM
CTOPOHAM H YrJIy, 0Bpa3s0oBaHHOMY OCTAJILHBIMH OBYMS CTOPOHAMH.

25. Nanwr Tpr Touxu A, B u C. IIposecty uepe3 A Takyio IpaMyIo, YTOOk
PaccrosgHEe MeX 1y NEPIeHANKYIAPAMH, OIYIEHHBIME Ha 3TY PAMYIO U3 TOYEK
B u C, paBaanocs JaHHOMY OTpE3KY.

26. B nanHuI% KPYT BOMCATH TPEYTOJBHUK, y KOTOPOrO JBA YIJia JAHEL.

27. OkoT0 ZaHHOTO KPYTa OMMCATH TPEYFOIbHHUK, Y KOTODOrO JABA YIJIa JAHEL.

28. IlocTpoMTb TPEyrONBPHMK IO PagWyCy OIMCAHHOTO KpyTra, YIJIy IpH
BepIIUHE U BHICOTE.

29. BrmcaTe B JaHHBIA KDYT TPEYTOJIBHHK, ¥ KOTODOTO M3BECTHBL CyMMa
ABYX CTOPOH H YroJI, IPOTHBOJIEXKAILUUN OJHOH U3 ITUX CTOPOH.

30. Brncars B JaHHBIA KpYr YeTHIPEXYTONLHHK, Y KOTOPOTO JAHEI CTOPOHA
H JBa YrJIa, He [IPHJEXamnue K 3TOH CTOPOHe.

31. B pannwit pom6 Bnucats Kpyr.

32. B paBHOCTOpPOHHHUIT TPEYrONLHUK BIUCATH TPH KPYra, KOTOPHIE MONAPHO
KacaloTCs APYT APyra M U3 KOTOPBIX KaXKJBIi KaCAETCA ABYX CTOPOH TPEYTOMb-
HHEKA.

33. TlocTponTh 4eTHIPEXYTONBHAK, KOTOPbIH MOXKHO 6bL10 GBI BIACATDL B OK-
PYXHOCTB, IO TPEM €r0 CTOPOHAM M OJHON IHArOHAJIM.

34. IocTpouTs poM6 MO JaHHON CTOPOHE M PATRYCY BIMCAHHOTO KpPyra.
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35. Okos10 qaHHOro KPYra ONMCaTh pPaBHOBEIPEHHbIH NPAMOYTONBHBIA Tpe-
YrOMbHHK.
36. Ilocrpouts paBHOGeApeHHBIR TPEYTOJbLHHK MO OCHOBAHMIO H DAIHYCY

BIIMCAHHOTO KPyTa.
37. IlocTponTh TPEeyroJbHUK N0 OCHOBAHMIO B JABYM MEAHAHAM, HCXOAAIIHM
H3 KOHIIOB OCHOBaHMsI. YKa3aHue: cM. § 143.
38. To xe mo Tpem MeamaHaM. YKazanue: cM. § 143.
39. lana okpy:kHOCTD U Ha Heli Toukn A, B u C. Brincatsb B 3Ty OKPYKHOCTb

TaKOil TPEeyroabHHK, YTOOhI ero GHCCeKTPHMCHI MPH MPOACTKEHUH BCTPEYATH
OKpYHOCTE B Toukax A, Bu C.

40. Ta xe 3a/a4a, ¢ 3aMEHOH GHCCEKTPUC TPEYTOJILHHKA €r0 BLICOTAMY.

41. lana okpy2KHOCTb U Ha Hel Tpu ToYKE M, N u P, B KOTODEIX NE€peceKa-
IOTCH C OKDPYKHOCTbIO (IIDM MPOJOIKEHHHU) BLICOTA, GHCCEKTPHUCA M MeIUaHa,
HCXOIALME M3 OJHON BepIIMHBI BIMCAHHOTO TpPEYyrONbHHKA. llocTpomTs 3TOT
TPEYrOJbHHUK. ’

42. Ha okpyxnocT gansl Ape To04ku A 1 B. VI3 3TMX TO4EK IIpOBECTH JBeE
napasiiesbHbIe XOpJAbl, CYMMa KOTOPBIX JaHa.

3anayu Ha BHIYHCJEHUE

43. BpryucanTh BIUCAHHBIN YTOJI, ONUpAIMACH Ha AYTY, PABHYIO 1/,, vacru
OKDY’KHOCTH. .
44. Kpyr paszaesneH na ABa CErMEHTa XOPAOL, fesuieit OKPY*KHOCTh Ha 4aCTH
B OTHOWICHHH 5:7. BbIYUC/INTD yriel, KOTOPBbIE BMEINAIOTCA ITHMH CETMEHTAMMU.

45. JIpe xopapl mepecekaloTcs mof yryioM B 36°15'32”. Beruucsuth B rpa-
AyCaX, MUHYTaX M CEKyHIIaX ABE€ AyTH, 3aK/JIO4YeHHbIe MeX/y CTODOHAMH 3TOr0
Yria U uX OPOAOJIXKEHHAMH, €C/IM OJHA M3 3THX AYr OTHOCHTCA K APYroil kak
2:3.

46. Yroms, cocraBieHHBIH ABYMsl KACATE/IbHBLIMH, IPOBEJEHHbIMH U3 OJIHOM
TOYKH K OKPYXXHOCTH, paBeH 25° 15'. Brrauc/mrs Dyru, 3aKITIO9eHHBIE MEX Ly
TOYKAMM KacaHus.

47. BBIMHCAMTE yros, COCTABJICHHBIN KACATEALHONR M XODHAOH, €C/M XOopaa
JeJTMT OKPY>XKHOCTh Ha JiBe YaCTH, OTHOCAIIMeECH Kak 3:7.

48. Jlpe OXpy>HOCTH OJWHAKOBOTO PAJIMyCa HEPECEKAIOTCH 0z, YIioM 2/ad;
ONpeiesIATh B rpafycax MEHbIIYIO M3 AYT, 33KJIOYAIOUHXCH MEXIY TOUYKAMH
nepecedeHus.

IMMpumevanue VYoM OByx NEpeceKaOMUXCA AYr HA3bIBAETCH YTOI,
COCTABJIEHHBIA JBYMSI KacCaTeJIbHBIMH, NIPOBEAEHHLIMHA K 9THM AYraM U3 TOYKH
repeceveHn .

49. U3 oxmoro KoHua A@aMerpa IPOBEe/IeHa KacaTe/lbHas, a U3 APYroro —
cexymas, KOTopasi ¢ KacaTesbHOM cocTapaser yroa s 20° 30'. Halitu Menburyo
3 AyT, 3aKTI0MEHHBIX MEX/IY KacaTeJIbHOM M CeKyIuei.



Inasa IIT

IIOOJOBHBIE ®UTYPHI

1. IOHATNE OB ISMEPEHUH BEJINYNH

144. 3apavya usMepennd orpeska. Jo cux mop, cpaBHHBasA MeX-
Ay coboil JBa OTpe3ka, Mbl MOTJIM ONPEAEJUTH, PABHBI JIM OHH MEXIY
cob0if, u eCJTN He paBHBI, TO Kakoi u3 Hux 6osmbiue (§ 6). Ham npuxoaunocs
3TO JeNarTh NPHU H3YUEHHM COOTHONICHWH MEXIY CTOPOHAMH M YTJIaMH
rpeyronsuuka (§§ 46, 47), npu CpaBHEHHM OTpe3Ka NpPAMOil ¢ JIoMaHOH
(§ 50, 51) u B HekoTOpbIX Apyrux ciyuasx (§§ 63, 54, 55). Ho raxoe
CPABHEHHE OTPE3KOB MeXAY ool ele He JAeT TOYHOrO MPeACTABJICHUS
0 BEJIMYMHE KAXKJIOrO U3 HUX.

Ms! mocTaBuM TEMEph 334a4dy YCTAHOBHThL TOYHOE MOHSATHE O JJIMHE
OTpe3Ka W HaHTH CroCOOBI BHIPAXKATH ITY JJIMHY [IPH IMOMOLIH HHUCIA.

145. Ob6mana Mepa. O0Omeil Mepoif ABYX OTPE3KOB NPAMON HA3HIBA-
©TCA TaKO#i TpeTHil OTPE30K, KOTOPBIH B KaXKJAOM U3 MEPBBIX ABYX COOEpP-
XKHTCA Lesioe Yucio pa3 Ge3 ocrarka. Tak, ecim orpesok AM (puc. 162)
conepxurcst 5 pa3 B AB u 3 pasa B CD, to AM ectp 00mas Mepa
AB u CD. TlonobHo 3TOMy MOXKHO roBopuTb 06 obLiell Mepe ABYX Ayr

M |e—— A —> fe—— 4 ]
A B (I T T— [FOTTITE T
B> < B> >R
Cb—4——D — e
Puc. 162 Puc. 163 Puc. 164

OJHHAKOBOTO PAIMyCa, ABYX YIJIOB M BOOOIIE ABYX OZHOPOJHbBIX BEJIMUHMH.

3ameuanmne. OueBHaHO, 94TO ecsid OTpe30K AM ecTh obmias Mepa
otpe3koB AB u CD, o, pasgemns AM Ha 2, 3, 4 1 Tak Jajiee paBHbIE
4aCTH, Mbl NMOJAYYHM MeHbIUHe obiue Mepnl ans orpeskos AB u CD.
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Takum oOpa3oM, eciiy Ba OTPE3KA MMEIOT KaKylo-HuOyap obuyio mepy,
TO MOKHO CKA3aTh, YTO OHH UMEIOT GeCUHCIIEHHOE MHOXKECTBO OBLX Mep.
Ojgna u3 Hux Gyner HaubonbIIas.

146. TeopeMbl, Ha KOTOPBIX OCHOBAHO HaxoxKJeHHe HanGoIb-
meit o6meit Mmeprl. YrTobp1 HaliTH HAROONBIIYIO OOIIYIO MEPY JBYX OT-
PE3KOB, YNorpebisioT cnocod mocsIea0BaTebHOrO OTI0KEHUS, OJOOHBIH
TOMY TOCJIeJOBATENLHOMY JEEHUI0, KAKMM B apudMeTHKe HaXOAAT HAHU-
6osbnit OOIIKH JeTUTENb ABYX UEJIBIX YUCET. ITOT CIOCOD OCHOBLIBACTCS
HA CIEeAYIOIIMUX TEOPEMaX.

1. Ecau menvwuli uz deyx ompeaxos (A m B, puc. 163) co-
deporcumea 8 boavwem ueaoe wucao pas bes ocmamxa, Mo
Hauboavwas obwas mepa 3MuUT OMpPe3xos ecmv MeHbWUl u3
HUL.

IIycrs, HanmpuMmep, orpe3ok B coxepkuTca B oTpeske A pOBHO 3 pasa;
TaK KaK IIPM 9TOM, KOHEYHO, OTPe30K B comepkurcsa B camoM cebe pOBHO
1 pa3, To B ectb obmasn Mepa oTpe3koB A u B; ¢ apyroil CTOpOHBI, 3Ta
Mepa ecTh H HauboJbllasd, TAK KaK HHUKAKOM OTpe3ok, Oonpmuit B, ne
MOKET COIEPXKATLCA B B 1eyioe Yucio pas.

2. Ecau menvwiuti usd deyr ompesxos (B, puc. 164) codeporcum-
ca 8 Goavuwem (A) yeaoe “UCAO PA3 € HEKOMOPHIM OCTIGINKOM
(R), mo mauboavwas obuwan mepa smux ompesxoe (eciu oHa
CYINECTBYET) doadicHa Gwmsb u nauboaviueti obueti mepoti mens-
wezo ompesxa (B) u ocmamxa (R). [Iycrs, Hanpumep,

A=B+B+B+R.

W3 370r0 paBeHCTBa MBI MOXKEM BBIBECTH CJICIYIONHE ABA 3aKJIIOUECHHS:

1) Ecim cymecrsyer otpesok, comeprxampiica 6e3 ocratka B B u R, To
OH COJEPXKUTCA TaK>Ke 6e3 0CTaTKa U B A; eciiv, HATpUMep, Kakoi-auby s
OTPEe30K COZEPXKHUTCA B B POBHO 5 pa3 U B R COAEPXHUTCA POBHO 2 pasa,
TO B A OH comepxurcst 5+ 5+ 5+ 2, T.e. 17 pa3 Ge3 ocTaTKa.

2) O6paTHO: ecM CyIECTBYeT OTpE30K, cojepskalnuiica 6e3 ocTaTka
B A u B, T0 0H conepxurcsa Takxke 6e3 ocraTka M B R; eciu, HampuMmep,
Kakoii-Hubyap 0Tpe3ok conepxkurcs B A posHo 17 pas u B B posHO 5 pa3s,
TO B TOM yacTu orpe3Ka A, Koropas pasHa B, oH cogepxutcs 15 pa3s;
CIIeI0BATEJIBHO, B OCTAIOUIEHCS YaCTH OTPE3KA, A T.e.B R, oH co,uepxcmcz
17 — 15, r.e. 2 pa3a.

Taxkum obpa3om, y ABYX nap OTPe3KOB

——
AuB BuR

JOJKHBL OBITH ONHM M Te Ke obmue Mepbl (eCJM OHH CYIIECTBYIOT);
O3TOMy M Haubonbmias obliaa Mepa y HHUX J0JXKHA ObITb OXHA M Ta, XKe€.

K »rum nByM Teopemam HaJIO eme JOGABHTH CEAYIOULYI0 AKCHOMY
u3sMepenus (akcuoMy Apxumena):
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Kax 6w seaux nu 6wa Goavwuti ompesox (A) u xax 66 man
Hu bviar Menvwuli ompesox (B), ecezda, omxaadviear mern-
wut Ha 6oavuem nocaedosameavro 1, 2, 3 u max daaee pas,
MB NOAYUUM, “INO NOCAE HEKOMOPO20 M-20 OMAONHCEHUSL UAU
HE NOAYHUIMICA HUKAKO20 OCMAMKG, UAU NOAYLUMCS OCTNAMOK,
Menvuiuti mMenvuwezo ompesxa (B); ApyruMy clioBaMH, BCEraa MOKHO
HalTH CTO/Ib GONMBIIOE HesIoe MOMOXKHUTEIBHOE YHCII0 ™M, 9T0 B -m < A,
HO B (m+1) > A.

147. Haxoxnaenne HanGonsureii o6meit Mepbl IByX 0TPe3KOB.
Ilycrs Tpebyercs maiitit Hanbosnbluyio oOLUYI0 MEPy ABYX JAaHHBIX OTpPe3-
koB AB u CD (puc. 165).

Hns 3Toro Ha GosblieM

A— ! ! ? LB OTpe3Ke OTKIaubIBaeM (¢ no-
MOIIBI0 LUPKYJs) MEHDLIIMH

OTPE30K CTOJLKO pa3, CKOJb-

C}——‘——H D KO 3TO BO3MOKHO. [Ipu aTom,
Puc. 165 COIJIACHO AaKCHOME H3Mepe-

HUS, CITy SUTCSI OHO U3 TBYX:
uwin 1) CD ynoxurcsa B AB 6e3 ocTaTKa, TOTa HCKOMAS MEpa, COTJIACHO
Teopeme 1-if, 6yaer C'D, unu 2) noayumrca HeKOTOpbIl octatok EB,
menpmuit CD (Kak y Hac Ha 4epTeXe); TOLAA, COrJIACHO TeopeMme 2-ii,
BONPOC NPUBEAETCA K HAXOXKICHHIO Haubonbuiefl obmielt Mepsl ABYyX
MCHBIIHX OTpe3koB, uMenHo CD n nepsoro octarka EB. Yrtobw HaiiTn
€e, TOCTYNaeM M0 IpeaplyIeMy, T. €. oTkaaibiBaem EB na CD cronpko
pa3, CKOMbKO MOXHO. U onars mpomsoiizer oguo ws aByx: mau 1) EB
ynoxurca B C'D 6e3 ocrarka, Torga mckomas mepa u Oyzer EB, unu
2) nomyuurca ocrarok FD, menmbumit EB (Kak y Hac Ha deprexe);
TOTJ3 BOIPOC IPHMBEJETCA K HaXOXKJEHHI0 Haubonbiueii o01eit Mepsbl AByX
MEHbIIMX OTPe3KOB, uMenHo EB u Broporo ocratka FD.

Ilpopomxast 3TOT mpueM pajlee, Mbi MOXKEM BCTPETHTHCS C TAKHMH
JABYMSA BO3MOXHBIMH CllyYasiMU:

1) nocne HEKOTOPOTO OTJIOKEHHUS He NOTYYUTCA HHKAKOTO OCTATKA HJIH

2) mpouecc moCIeOBATENLHOTO OTIIOXKeHHs He 6yneT UMeTh KOHUA (B
NPEAIONOKEHHH, YTO MBI HM€eM BO3MOXHOCTb OTKJIIbIBATL KaK YTOIHO
MaJible OTPE3KH, YTO, KOHEYHO, BO3MOXKHO TONBKO TEOPETHYECKH).

B nepBoM ciiyuae mocneamuit ocraToxk M 6yner manbGonblueit obiei
MepO# NAaHHBIX OTPe3KoB. UTobbl ynobHell BBIYHCIHTB, CKOIBKO Pa3 3Ta
Hanbosbman oblas Mepa COAEPKATCA B JAHHBIX OTPe3KAX, BHIIUCHIBAEM
PsiZ PABEHCTB, NOJIyYaeMbIX HOCTE KaXXAOro orioxkenus. Tak, no Haimemy
4yeprexKy MbI OyJeM UMeTh:

mocne nmnepsoro ornoxenus ... AB = 3CD + EB;
» BTOPOrO » ... CD = 2EB+FD;
» TPeTBhEero » ... EB = AFD.

Ilepexons B 3TUX PaBEHCTBAX OT HUIKHETO K BEPXHEMY, 1I0CJIEI0BATEIb-
HO HAXOJMM:
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EB =4FD; CD = (4FD)-2+ FD = 9FD;
AB = (9FD) -3+ 4FD = 31FD.

TTo106H0 3TOMY MOXKHO HAXOZUTH HAUGOMBIULYIO OBULYIO MEPY ABYX YT
OJMHAKOBOTO PAAUYCa, ABYX YIJOB H T.II.

Bo BTOpOM @iyyae JaHHbIE OTPE3KH He MOTYT HMETL OOILIell Me-
pbl. Uro6B! 06HAPYKHTH 3TO, NPEANOIOXKHM, YTO JaHHBIE OTpe3ku AB
u CD nMeoT Kakylo-HHOynb ofumgyro mepy. Mepa 3ta, Kak MbI BUIENH,
JOMKHA CONEPXKATHCSA lesIoe YUMo pa3 He Toibko B AB u B CD, HO
u B octaTke E B, cienoBaTensHo, 1 BO BTOpoM octatke F D, u B Tperhem,
H B 4eTBEPTOM H T.J. Tak KakK OCTATKH 3TH HIYT, [OCIENOBATEIBLHO
YMEHBIIAsiCh, TO B KAXKJOM M3 HHUX 00Ias Mepa JO/KHA CONEPXKAThCSH
MEeHpIIee YHCJIO pa3, YeM B NpPeApLIylIeM ocTaTke. Kciu, Hanpumep,
B EB obmas mepa conep:xurca 100 pa3 (soobme m pas), To B FD ona
comepxurca meHee 100 pas (3xaumt, He Gonee 99 pa3s); B crexylomeM
OCTaTKe OHA JOMKHA CoaepiaTbca MeHee 99 pas (3HauuT, He Gonee 98
pa3) u T. &. Tak Kak psAz UesbIX MONOXKHATEILHBIX YMEHbITAIOMMXCA THCET:
100, 99, 98, ... (1 Boobme m, m — 1, m — 2,...) umeer KoHen, (kaK GbI
BEJIMKO HH GbLIO YHCIIO M), TO H NPOIECC NOCNEAOBATENLHOTO OTIOKEHH],
IpH JOCTATOYHOM €ro IPOJOTIKEHHH, NOMKEH AGHTH O KOHLA, T.€. Mbl
JofiieM J0 TOro, 4YTO yXe He IOJYYHTCS HHKAKOTO OCTATKA. SHAYMT,
€CIH NOCEN0BATENILHOE OTJIOXKEHHE He MMEeT KOHI@A, TO JaHHBIE OTPE3KH
HHKaKoO# 0b1eif Mepbl HMeTh He MOTYT.

148. CousMepuMble M HeCOM3MepUMbIe OTPe3KH. JIBa OTpe3ka
NpsAMOH Ha3BIBAIOTCA COM3MEPHMBIMH, €CJIM OHH MMEIOT OBIyI0 Mepy,
¥ HECOM3MEPHMBIMH, KOTAa TaKoil 00LIell Mephl He CyMECTBYeT.

Ha npakTuke HET BO3MOXKHOCTH
ybeauTsCst B CYLIECTBOBAHMM HECOM3- B
MEPHMBIX OTPE3KOB, IOTOMY YTO, IIPO-
JOJAKasi IOCNEAOBATENBHOE OTIOXKE-
HUe, Mbl BCETHA NOWAEM JIO CTOJb Ma-
JIOTO OCTaTKa, KOTOPBIA B Npeablay-
IIEM OCTATKE, IO-BUIMMOMY, YKJIIBI-
BaeTCH UeN0e YHUCIO pa3. Beite Mo-
JKeT IpH 3TOM M JOJDKeH 6vu1 6b1 Ho-
JIYYATHCA HEKOTOPBbIH OCTATOK, HO IO
OpyYuHE HETOYHOCTH HHCTPYMEHTOB
(uMpKyss) B HECOBEDIIEHCTBA HAIUMX
OpraHOB YYBCTB (3pEHHsA) MBI HE B CO-
cTosiHuu ero 3aMerutb. OJHAKO, Kak Puc. 166
MBI Ceif4ac JOKAXKEM, HECOM3MEDHMbIE
OTPE3KH CYIECTBYIOT.

149. Teopema. Juazonasv xeadpama Hecousmepuma ¢ €20
CMOPOHOL.

Tax kak JuaroHajb JeJHT KBaJPaT Ha ABa PaBHOOEIPEHHBIX MNps-
MOYFOJIbHBIX TPEYrOIbHHKA, TO TEOPEMY ITY MOXKHO BBICKA3aTb HMHBI-
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MH CIIOBaMH TaK: 2UnNOmMeMy3a pasrobedperno20 NPaMoYy20AbHO20
MPEY20AbHUKE HECOUIMEPUME C €20 KAMEImom.

IIpensapurensHO HOKAXKEM CAEAYIOIIEE CBOHCTBO TAKOIO TPEYTONbHH-
Ka; ecyii Ha runoTteny3e (puc. 166) otoxum orpesok AD, paBHbIil KATETY,
u nposeaeM DE 1L AC, 1o 06pa3oBaBmuiica NIPH 3TOM NMPAMOY20AbHBIT
mpeyzoavnux DEC 6ydem pasnobedpennmi, a ompesox BE xamema
BC' oxancemcs paswom ompesxy DC eunomenysv. Urober ybeaurncs
B 9TOM, ipoBeaeM npamyio BD u paccmorpum yrnsl Tpeyroiasuukos DEC
1 BED. Tak kak rpeyronbuuk ABC paBHOGe PEHHbIN ¥ NPAMOYTObHDII,
T0 £1 = /4, u, cienosarensHo, £1 = 45°, a IOTOMY B MpsIMOYIOJbLHOM
Tpeyrosbauke DEC u £2 = 45° n, 3uaqut, tpeyronohauk DEC umeer npa
PaBHBIX yIJia ¥ noroMy ero cropost DC u DE pasHbL

B tpeyronmbuuke BDE yron 3 pased npsamomy yray B 6e3 yra ABD,
a yrox 5 paseH npsimoMy yray ADE 6e3 yrna ADB. Ho LADB = LABD
(rak kax AB = AD); 3nauur, u £3 = /5. Ho Torga tpeyronsuuk DBE
AomkeH 6pITh paBuobenpennslit, u motomy BE = ED = DC.

3aMerHB 3T0, CTaHEM HAXOAMTH 0010 Mepy oTpe3kos AB u AC.

Tak xak AC > AB u AC < AB + BC, re. AC < 24B, To
kareT AB ornoxurcst Ha runoreny3e AC TONBKO OLUH Pa3 € HEKOTOPLIM
ocratkoM DC. Tenmepb Hano 3TOT OCTATOK OTKIaABIBATL Ha AR uiwm,
910 BCe papHO, Ha BC. Ho otpesok BE, no aokasannomy, pasen DC.
3uaunt, Hago DC ornoxure ewe wa EC. Ho EC ecrs rumorenysa
pasHoOenpennoro Tpeyronsuuka DEC. CienoBaTennbHo, Nponecc OTiIo-
JKEHHUSA JJIs1 HaXOXKIeHHs1 obmieil Mepbl CBOAMTCS TENEPh K OTKIIAALIBAHUIO
kareta DC npsiMmoyronbHOro papHo6eapeHHOro tpeyronprauka DEC Ha
ero runorenyle EC. B CBOIO ouepeib TO OTJIOXKEHHE CBEJETCA K OT-
KJIaJbIBAHUI0 KaTeTa Ha THIOTEHY3€ HOBOI'O MEHBILEro MPAMOYILOJLHOIO
paBHOGEIPEHHOr0 TPEYrOJLHUKA M T.A., OYeBHIHO, be3 KOHna. A ecimn
IIPOIIECC 3TOT He MOXKET OKOHYUTbCs, TO 061eit meph orpeskos AC u AB
He CYLIECTBYET.

150. TlonsiTne 06 m3MepeHun oTpes-

< 4 »| KOB. YTOOBI COCTABUTH SICHOE MpPEICTABIIE-
HHE O BeJIMYMHE NAHHOTO OTPE3KA, €r0 CPaB-

[} 2 i | T NS S A N |
T T T T T T 11 HUBaOT C APYIMM, YK€ H3BECTHHIM HaM OT-
f<— B —>| Pe3KOM, HallpuMmep ¢ MeTpoM (9TOT H3BECT-
bt HBIi OTPE30K, ¢ KOTOPBIM CPAaBHUBAIOT JApY-
rge OTPe3KM, HA3LIBAETCH eNUHWHEH [aiIu-
Puc. 167 Hbe1). IIpy sTom Moryr npesgcrasuThca IBA

PA3JINYHBIX CJIydas: WIH U3MEpSAEMblil oTpe-
30K COU3MEPHM C €OUHHUIICH, UM HECOU3IMEPUM C Heil.

1) Hamepums ompesox, cousmepummii ¢ edunuyetl, 3navum ysnams,
CKOALKO Pa3 6 Hem cOJeprcumca edunuya uau Kaxai-nubyds doas edu-
HUYDbL.

IIycrs, Hanpumep, HaI0 H3MEPHUTH KaKOH-HUOY AL 0Tpe3ok A (puc. 167)
NpH noMoH eauHuupt B, cousmepumoit ¢ A. Torna naxonsar ux obimyio
MepYy M y3HalOT, CKOJILKO pa3 oHa coepkurca B B u A. Ecnu obmieit Mepoit
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OKaskeTrcd CaM OTpe30K B, TO pe3yJjbTaT U3MEPeHUs BBIPA3HTCH LEsbIM
aucnoM. Tak, xorga B comepxurcss B A TPU pa3sa, rOBOPAT, 4TO JIHHA
orpeska A pasHa 3 enununam. Ecnu ke ofmeil mepoit Gyner HekoTopast
aons B, TO pe3ynnTaT H3MepeHMs BBIDA3UTCH APObEBIM uydcaoM. Tak,
ecu 06[[(&51 Mepa ecTh 1/4 monst B u oHa comepxkuTca NeBATH pas (Kax
u3obpaxkeHo Ha puc. 167), To rosopar, YTo AJMHHA OTpe3ka A paBHa 9/4
Yucno, nonydusiee-
¢ OCJIe U3MEPeHus, Ha-

3bIBAETCA ACTO MEpoH | A < - — B — 3
TOH BeJWMMHBL, KOTOPAS  \ \ 4\ f by iy
u3mepsnack. Uncna ne- g 4, — —>f

Japle ¥ APOOHHIE HAZBIBA-  jeg-— Ay—— >

OTCst paunonam,HmMn

SHCIAMH. Puc. 168

2) Korpga maumerii ot-
pe3ok A HecouzmepuM ¢ eauuummeili B, TOTJa M3MEpeHHE BBLITONHSETCS
KOCBEHHO: BMECTQ OTpe3ka A u3MepsioT 4Ba IPYIHX OTPE3Ka, COuMe-
pumblr ¢ edunuyed, U3 KOTOPHIX ONUH MEHbIIe, a Apyrodl Gonple A
H KOTOpble pa3HATcA OoT A Kak yrogHo Mamo. Ytobnl HaiiTH Takue
COM3MepPHMBbIE OTPE3KH, NOCTYIIAIOT TaK: MOJIOKUM, YTO MbI JKellaeM HalTH
COM3MepHMble OTPE3KH, KOTOPbIe OTJIMYAJIUCh Obl OT A MeHbINe, YeM Ha

1

10 equaunbl uMHbl B. Torga geaum enununy B Ha 10 paBHBIX 1acTeil
(puc. 168) u omHy TaKyio OO OTK/I3AbIBAEM HA OTpe3Ke A cTOMBKO pa3,
CKOJIBKO BO3MOXKHO. HyCTb OHA YJIOKHUTCA 13 pa3 ¢ HEKOTOPBIM OCTATKOM,

1
menpmmM —B. Torpa mbl 6yzeM nuMmerh OTpe3sox A;, comaMepuMbIi

10 1
¢ eguHULe U MenbInuit, vem A. Orioxus EB ele ONMH pa3, NOJIYIUM
JApyroii 0TPe3oK, Ay, ToXKe COUBMEPUMBILIL ¢ e AMHHULEH, HO 6oNbIIHiA, YeM A,

KOTOpPBIA Pa3HuTCsa OT A MeHee yeM Ha 0 eqununbl. JJnuHbI OTpe3koB A;

u A; BBIPAXKAOTCA YUCIAMH — . DTH YMCIA PACCMATPHBAIOTCA KaK

10 10°
npubiuiKeHHBI e MeDp Bl JIUHBI OTPE3KAa A: NepBoe C HeJOCTATKOM,

BTOpOE — C M36BITKOM. IIpU 3TOM, Tak Kak OTpe30K A pa3HuTCA OT A; H OT

1
A2 MeHee 9eM Ha 16 E€OUHULBL, TO IIPHHATO 'OBOPUTDH, YTO KaXKJJ0€ U3 ITUX

1
4HCell BHIPAXKAET MJIUHY OTPe3Ka A ¢ TOYHOCTBIO JI0 0

Boobme, 4Tobb1 HAMTH MPUOIMXKEHHBIE MEPbI JJIMHBI OTpe3ka A ¢ To4-

HOCTBIO 0 ~ eIUHHMIIBL, ACNAT eqUHULY B Ha n paBHbIX yacTel U y3HAIOT,
n

CKOJIbKO pa3 —-f JNOJA €AHHUUBI COREPXKUTCHA B A; eCiu OHA CONEPHKATCH
n
m+1

1 m
B A m pa3 ¢ HEKOTOPBIM OCTATKOM, MEHbIINM —B, TO yucia — u
n n n
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CYHTAIOTCA HPHGJTH)KEHHLIMPI MepaMH JJIMHBI OTPE3Ka A ¢ TOYHOCTBIO A0

—-#, 11epBOe C HEJOCTATKOM, BTOPOE — C U3DBITKOM.
n

3aMeTHM, YTO ITUM MYTEM MbI MOXKEM HAXOAHTH NPHOAMIKEHHBIE pe-
3yJILTAThl M3MEPEHUA H TOTAA, KOTa H3MEPAEMBbIi OTPE3OK A cou3aMepHM
¢ egunuleil B; TOIBKO B 9TOM CJ1y4ae MBI, ecJId HOXKeNaeM, MOXKeM HalTH
TaK>Ke M TOYHBIA Pe3yNbTaT, TOLAA KAK B CIy4ae HeCOM3MEPMMOCTH TOY-
HOT'O pe3yNbTaTa NPH IOMOMIM OAHUX PAUHOHAJIBHLIX YHMCE MBI IOTYYUTh
HE MOXEM.

Jlns nonydeHHs: TOro 4mcna, KOTOPOE MOXKHO Gblno 6Bl NIPHHATHL 3a
TOYHYIO Mepy JJINHBI OTpe3Ka A, KOrja STOT OTPE30K HECOM3MEpUM C eIH-
HuUEH u3MepeHusi, TOCTYIAOT CICAYIOLMM 06pa3oM.

BoruncnsAoT nociesoBaTesHO NPUOIUXEHHYIO MEDY JJIMHLI OTPE3KA
A ¢ HEBOCTATKOM € TOYHOCTHIO 20 0,1, 3aTeM Ty XKe Mepy ¢ HeJOCTATKOM
¢ TouHocThIo no 0,01, 3aTem ee ke ¢ Tounocrhio g0 0,001 u mponomxkaT
GeclipeieNIbHO ITOT OPOLECC MOCIEAOBATENLHOIO BLIMHCIEHHs MNpUHOIN-
JKEeHHOM Mepbl JyInHbl A, KaxXXAblil pa3 noBwnas ToyHocTs B 10 pas. Ilpn
TAaKOM npoiuecce 6yAyT NOXYIaTHCA MOCHEOBATENLHO NECATHIHBIE APOOH
CHayaJla C OIHUM JeCATHYHbIM 3HAKOM, 3aTeM C ABYMS, TpeMs H Jajblie
BCe ¢ BOMBIIMM M BGOJIBIIAM YACIOM JECATHYHBIX 3HakoB. Heorpamuten-
HOE NPOJIOJKEHHE ONUCAHHOTO [IPOIECCa IOCTPOEHN AeCATHIHBIX Jpodei
onpegensier GECKOHEUHYIO HENEPHOAHYECKYIO AeCATUYHYI Apobb. (STa
Apobb HE MOXKET OKA3ATHCA NEPHONMYECKOil, uHaye ee MOXKHO 6bLi1o Obl
obpaTHTh B OOLIKHOBEHHYIO, H OTPe30K A OKasaica 6bI COM3MEPHMBIM
C eauHULEN IJIHHbIL.)

W3 anrebper u3BecTHO, 4TO BCAKAA GECKOHEUHAA HENEPHONMYECKAS
JecATHYHAs Jpobb onpenenser HEKOTOPOe HppamuoHaabHoe auciio. K Ta-
KHM 4HCIaM IPUBOAMT, HAIPUMED, U3BJIEYEHHE KBaAPATHOrO KOPHS H3
4YHCIa B TOM CIIy4ae, KOTJIa 3TOT KOPeHb He usBjexaercs touno. Tax, v2
€CTh HPPAIHOHAJILHOE YHCIIO, NpeACTaBjsgeMoe HECKOHEYHOH NeCATHIHOH
Apobbio*):

V2 =1,4142....

Taxum 06pa3oM, 6eckoHeuHAA JECATHYHAS APOGL, KOTOPas IOJIyaer-
csl MpH MpubIINKEeHHOM M3MEPEHHM OTpe3Ka A, HeCOM3MEepHMOro C emu-
auueii B, onpeiensieT HEKOTOpPOe HMPPANMOHANLHOE YHCIO. DTO YHCIO
M IDHHHUMAETCA 32 TOYHYIO Mepy IJIMHbI A.

3ameuanne K ToMy ke camoMy uppauuoHATbHOMY YHCIY MOXHO
TIPUATH, BBIYHCIASA NOCAECAOBATENBHO NPUOIHXKEHHBIE 3HAYEHUA IJIMHBI
orpeska A ¢ Tounocteio no 0,1; 0,01; 0,001;..., HO He ¢ HEZOCTATKOM,
a ¢ u3bbITKOM. JIefCTBUTENBLHO, ABA, NPUOIMIKEHNA, B3ATHIX C OJUHAKO-
BOH NECATHYHONH TOYHOCTBIO, OJHO C HEJNOCTATKOM, JApYroe ¢ u3bLITKOM,

*) BeckoHeuHy0 JecATHYHYIO 1po6h HeNb3s, KOHEYHO, IOMHOCTbIO 3aNHCATD Ha JTHCTE
6ymaru, TaK Kak YHCIO ee AeCATHYHBIX 3HAKOB Geckoneuno. TeM He MeHee ee CYHTAIOT
H3BECTHOMN, ec/in M3BECTeH CNocob, NpH MOMOLM KOTOPOre MOXKHO OUpeaesuTh Jioboe
YHCJIO €€ JeCATHYHBIX 3HAKOB.
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pa3HATCA MeXJy coOoi JHINb MOCHEIHAM JECATHYHBIM 3HAKOM. [Ipu
[IOCJIEIOBATE/IbHOM NOBBILLIEHHH CTEIeHH TOYHOCTH STOT MOCHENHUIH 3HAK
6yner oToABMraTHCA BCE AAVbLUE H JAJbIIE BIPABO OT 3AIMATOH, YHCIO
obyX JecaTHYHbIX 3HaKOB 0beux fpobei ByAeT cTaHOBUTHCs BCe Gosibile
u Gonbuie. [Ipu 6ecripesenbHOM IPONONKEHUH Hpouecca B 060X Cirydaax
NOJIyYHTCA, TaKUM oOpa3oM, ogHa M Ta ke GecKOHeyHAs JAECATHYIHASA
Apo0b, T. €. OOHO H TO K€ UPPAMMOHAJBLHOe JHUCIIO.

Toyroe 3HayeHMEe GECKOHEYHOMN JeCATHIHOM ApobU CIMTAETCS HGIIbIIMM
BCAKOTO ee NMpUOIHKEHHOrO 3HAYEHNU:, B3ATOIO C HEJAOCTATKOM, H MeHb-
UIMM BCAKOrO €€ MPUOJIHIKEHHOr0 3HAUEHUs, B3ATOr0 ¢ M30bITKOM.

151. BeckoHedHble AecsATUYHBIE Apo6GU. Beepenne GeckoHedHbIX
AECATHYHBIX Apobeii Tpou3BoANTCH B ajirebpe Ha OCHOBE CACAYIOUMX OIpezeIe-
HUHK.

Becronevwrnar decamivunar dpobo nazvieaemces 0eticmeumendsubM “YUCAOM.

Hse Gecronewnne decamunnvie dpobu CHUMANMCA PABHBMY, €CAL UL JecA-
MUuYKbIE 3HAKY 00UNHAX0B020 NOPAJKA PABHBL.

H3 deyz nepasnmz becxonexnuk decamunnns opobeti cxumaemcen 66avwum
deticmeumenvunm wuciom ma dpobs, 6 xKomopoti nepemtl U3 HepasHHT deca-
MUNHBE 3HAKOE 00UNHAKOB020 NOPATKG CO 8mopoti dpobvio Goavuie.

Ecm B GeckonewHolt gecaruyHON APoGH BCe JECATHUNBbIE 3HAKH, HAXHHAA C
HEKOTOPOTO MOPAJKA, PABHBI HYJIIO, TO APOOb CYHTAETCA PABHOM TOH KOHEYIHOR
AECATHIHOM JPO6H, KOTOpas MOy YHTCs U3 JaHHOMH 3a4ePKUBaHUEM BCEX HyJed,
CTOAUMX CHpPaBa OT nociaeadeii 3nauamneil uugpol. Tak, 6eckoHeuHas necaTwd-
Has gpobp 7,8530078000. .. paBHa koHeunoit apobu 7,8530078. Beckoneunas
nepuogmyeckas Apobe ¢ mepuoaoM 9 Bcera 3aMeHAeTCS KOHEYHO JeCI THIHON
JIpOBBIO, MOMy4aeMOil W3 HAHHOI yBeJMHEHHEM Ha €JUHMLY ee MOCJIeTHEro
AECATHYHOTO 3HaKa, OTIMYHOTO OT 9, ¥ oT6paceIBaHMEM BCEX MHOCHERYIOUIHX
JesaTok. Tak, Apa6e 3,72999. .. 3aMeHsAI0T KOHE4HOi apobuio 3,73.

152. IIpu6au>keHHbIe 3HAYEHUSI OeCKOHEYHOH AecaATHIHOM
Apobu. Ecim ofopsath JaHHYI0 GECKOHEYHYIO JeCATHYHYIO APobb Ha ee n-m
3HaKe, TO IOJIy4Y€HHas KOHEYHas JAPOOb HA3BIBAETCA NPULAUNCEHHDM 3IHGYE-

nuem becxonewnot decamuunoti dpobu ¢ TOYHOCTBIO JI0O Tov C HEJOCTATKOM.

Ecnu xe B 9roit 1pobu ysemM1uTh Ha eIHHHULY €€ NOCTeHHIT JeCATH IHRIIT 3HAK,

T.e. npubaBATH K Hei g TO TOMYWMICA HOBAs KOHMEdHAs Apobn, KoTopas
Ha3bIBaeTCs NPUOJIMIKEHHBIM 3HAYEHHEM BEeCKOHeYHOH JApobu ¢ Toi Xe TOIHO-
cThi0 ¢ M30bITKOM. Ecnu npufnrkeHHoe 3HaYeHMe JeHCTBHTENLHOTO YHC/IA O

C N JECATHYHBIMY 3HAKAMH C HEOCTATKOM 0G03HAYMM 4Yepe3 (i, a ¢ U36BITKOM

1
4yepes a b, TO a',, = qayn + W U3 onpeneserus HepaBEHCTBA AEHCTBUTEIBHBIX
YHCeJl CIIeAYET, 4TO JeiCTBUTEILHOE YO Bosblie BCAKOTO ero npubanxeHHOro
3HaUEHHs C HEJOCTATKOM W MeHbIIe BCAKOrO €ro HIpUOIHI)KeHHOro 3HadeHHs
¢ m3berrkom. Tak, mycrs, HanpuMep, JAHO AEHCTBHTENLHOE YHCIIO, ONPEess-
romee 2 = 1,414.... Ero npubiIrXeHHOoe 3HAYEHHE C TOYHOCTHIO mo 0,01

c HepocraTtkoMm: 1,41, ¢ uzbeiTkom: 1,42; Tak Kak
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1,41 = 1,41000
1,42 = 1,42000,
TO B CUJIy OUpenesieHnuss HEPABeHCTBA JefiCTBUTETBHBIX UMCET MMEeM:
1,41000... < 1,414...<1,42000..., mmx 1,41 <2 <1,42.

153. HeiicTBus c geiicrenrenbHbIMA uncaamu. CioxkeHue.
IlycTe manet gpa geficTBUTENbHBIX YMCIA @ 4 3. BosbMem ux npubimxenmnie
3Ha4YCHHA C NPOU3BOJIBHBRIM YHCIIOM 71 JECATHYHBIX 3HAKOB, CHaYaJia C Heagocrar-
KOM, a 3areM C u3bbiTkoM. IIpnGanxentble 3HaueHus ducen a U B ¢ HeXOCTAT-
KOM 0003Ha4YMM COOTBETCTBEHHO 4€pe3 Qn H [n, a NpUOIHXeHHble 3HAYEHHS

¢ u30bITKOM — 4epe3 ay, u B5. Ipu sTom:

. 1 ., 1
an—an',"ib;, ﬂn—ﬂn""lOn- (1)

CocTapuM Tenepb CyMMSBL Gin, + B, 1 @ + B . Kaxaa u3 HEX ecTb JecATHIHAS
ZApobb, comepxamas © JeCATHYHBIX 3HAKOB.
I
HazoseM mepBy1o v,, a BTOPYIO 7 5
! 1 I3
ontPn="n, an+PB5="7n.

CxnaaeiBasi NO4sIeHHO paBeHcTsa (1), nomyamMm:

2
[
n+fBn=0an+fnt Ton
2
WK 7Y, = Yn + ———. DTO PaBEHCTBO NOKA3BLIBALT, UTO Apobb 7, ONydaeTca 13

10n
Apobu 7y, mpubabBienmeM JBYX eJMHMII K €e IOCAENHEMY JECATHIHOMY 3HAKY.

Bynewm Tereps yBesmrauBaTh 11; B TakoM Clly4ae Ipo6b 7, NpuBeeT kK obpa3osa-
Hu10 GecKoHeHOM NecATHHON Apo6H, KOTOPYIO 0603Ha M Y. DTa APO6L MOKeT
OKa3aThCA WM NEPUOANYECKOM, HIHN Henepuonudeckoit. Jomycrum, 1ro npobn
7 Henepuommyeckas. B Takom ciyvae oma momxHa comepxkarh GecumcaeHHoe
MHOXECTBO JEeCATHYHBIX 3HAKOB, OTIHYHBIX oT 9. B 3TOM ciyuae B apobu «y
9HUCJIO0 ACCATHYHBIX 3HAKOB, OTJIHYHBIX OT 9, TOJI?KHO BO3PACTATH C BO3PACTAHNEM
n. Tax xax npubaska B gpobu v uncna 2/10™ He MOxKeT Oka3aTh BNHAHWA Ha
€e JeCATHYHbIE 3HAKH, CTOSIIHE JieBee NBYX NOCIEOHUX 3HAKOB, OTJIAIHBIX OT
9, TO wmcno OBIMX MepBHIX JECSTUYHHIX 3HAKOB B ApPOGAX v, M vy Oymer
HEOrpaHu4YeHHO BO3PACTaTh C Bo3pacTanueM 1. CrieoBaTesbHo, Apobh 7y ;, GymeT
npuBOAMTL K TOH xKe Oecxoneunodt mecarwdno# npobu, uto m apobs .. Ilpn
3TOM M3 NPEABIAYIHETO CJIEAYET, 9TO IPH T060M 1

Yo <Y< Y (2)

Jonycram Teneps, uro Apobp 7 nepmoamueckas. B Taxom ciyuae oma
npeAcTaBAeT o060k HEKOTOPOE PAHOHANBHOE YHCI0. DTO THCII0, KaK HETDYXHO
coo6pa3uTh, TaK¥Ke yJOBIETBOpseT HepasecTBy (2).

Onpenenenne. [Heticmeumesvnoe wucao v, ydosaemeoparwuee Hepa-
sencmsam (2), nasveaemea cymmoi deticmeumervunis wucea o u fB:

y=a+p.

154. pyrue xeiicTBuA ¢ neiCTBATENBHBIMYA Ynciiamu. Cosep-
WIEHHO AHAJIOTHYHBIM 06Pa30M MOMKHO OIPELEeINTh PA3HOCTD ABYX AeHCTBHTE -
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HBIX 9YHCEJI, MX IIPOM3BEJIECHHE U JAaCTHOE OT AEJIEHUA OTHOTO JeHCTBHTEILHOTO
4YHCNa Ha JApyroe. Bosee noapo6Hoe u3ydyeHMe pe3ysbTaTOB 3TUX JeHCTBHI
MOKA3BIBAET, YTO OIpeJe/IcHHble TAKHM 00pa30M CyMMa W [POM3BeAeHuUE Aeii-
CTBUTEJBHBIX YHCEJ MOAYHMHAIOTCH OCHOBHBIM 32KOHAM JeHCTBHi, HMEOUINM
MEeCTO JiJIsl YHCes PAlMOHANBHEIX: CJIOKEHHE ITOTIMHAECTCS [ePEMECTHTEILHOMY
H COYETATEIbHOMY 3aKOHAM:

at+tf=0+a, (a+pf)+r=a+(8+7),

a YMHOXKEHNE — IePEeMECTHTEJIBHOMY, COUYETATEJIBHOMY H pacnpenesInTeJbHOMY
3aKOHaM:

aff = Ba, (aBf)y=a(By), (a+B)y=oay+py.
B Tex crmywasx, Koraa 6eckoHedHbIe AecaTAYHbIE APo6u By 1y T NepHOTHIecKIMH,
onpene/ieHHbIE BHIIIE JeHCTBUA Haj HUMU GyIyT NPUBOJUTEL, KAK JIEIKO MNOKA-
3aTb, K TEM Xe€ pe3ynbTaTaM, uYTO H JeHCTBHA Haj OOBIKHOBEHHBIMH IPOGAMH,
MOy 93€MbIMH TI0CTIE 00palleHHs MepHoauYecKuxX apobeit B nmpocThie.

Taxum 06pa.30M, PaAUHOHANBHBIEC YHCIA ABJIAKTCA JIMIIb YaCTHBIM BHIOM
OeACTBATEIBHBIX YHCET.

155. OrHouleHne ABYX OTPE3KOB. UHCIO, HONYyHAEMOE B Pe3yib-
TaTe U3MEPEHNs 0TPe3Ka A, Ha3bIBAETCH YMCIIEHHON Mepoi#t oTpeska. Ecin
OTPE30K A COM3MepuM C eIMHHLEH M3MEPEHHs, TO €ro YHCIEHHAA Mepa
eCTb YHCNO panuoHaubHOe. Ecin OH HecomaMepuM ¢ eNMHHIICH IJTHHEL,
TO €ro 4HCJIEHHAasA Mepa €CTb MPPAUHOHANBHOE YHCIIO, IIPEICTaBIAEMOE
6ecKOHEYHON HenepHoaAnvIecKOiH JeCATHIHOH ApoDbIo.

B nanereiimem mop anuHo# oTpe3ka Mbi 6yaeM mompasyme-
BaTh €ro YHUCJEHHYIO MEpY IPH ONpeJelIeHHON eqUHMLE H3Mepe-
aus. [lox oTHOmEHNEM ABYX OTPE3KOB — OTHOIUEHHE UX YUCJIEHHBLIX Mep.

OTHoluesre ABYX OTPE3KOB He 3aBUCHUT OT TOTO, KAK BHIOpaHa eJUHIIA
u3mepenus. B camoMm gene, ecnu, HanprMep, BMeCTO OQHOH yKe BLIGpaH-
HOH eIUHUIBI M3MEPEHNA B3ATE APYTYIO, B 3 pa3a MEHbIUIYIO, TO B KAXKIOM
OTpE3Ke 3Ta HOBas eIWHHULA YJIOXKHTCA BTPOE Goblliee YHCIO pas3, deM
npexkuaa. B Toit npobu, KoTOpas mpeACTaBisieT OTHOUIEHHE OTPE3KOB,
YHCIUTEJIb U 3HaMeHaTenb oba yBenuyarcsa B 3 pasa. Benuuuna xe camoit
Ipobyu OT 3TOro He H3MEHMTCHA. Eciin JanHble OTPe3KH COM3MEDHMBI, TO
[OPH BBIMHCIEHHH UX OTHOMIEHHA 33 €JUHUILY M3MEDEHHs YIOOHO B3ATHL
X OOILYI0 Mepy, B TaKOM Clydae Cpa3y CTaHeT sICHO, YTO OTHOIICHHE
JABYX COM3MEPHMMBIX OTPE3KOB PABHO OTHOUIEHHIO YHCEJI, NOKA3LIBAIOILINX,
CKOJIBKO pa3 ux ofInas Mepa YKI3JAbIBAETCA B KAXKIOM U3 HHX.

2. IIOJOBYME TPEVYI'OJILHUKOB

156. IIpenBapuresbHble MOHATUSA. B OKpYyXAOmEl HAC XKHUIHM
44aCTO BCTPEYAIOTCs (PUTYDPHI, UMEIOMIME DA3IUYHbIE PA3MEPhI, HO OIH-
HakoByIO ¢opmy. TakoBbl, HApuMep, OJUHAKOBBIE POTOrpadpHl OZHOTO
M TOTO K€ JIMua, W3TOTOBJIEHHbIE B Da3JIMYHbIX Pa3Mepax, HIH IJIAHbI
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3JaHUs UK LeJIOT0 ropoa, BhYepueHHbIE B Pa3MYHbIX pasmMepax. Takue
PUryper OPUAATO HASKIBATDH NOAOOHBIMK. Y MEeHHE HIMEPATD [THHBI OTPE3-
KOB NO3BOJIACT TOYHO ONpPENEeINTh MOHATHE O FeOMETPHYECKOM NOJ06HH
duryp 1 narp cnocobul usMeHeHHA pa3mepa Uryphl 6e3 H3MeHeHui
ee ¢opmbl. Uamenenve pa3mepo ¢urypel 6e3 uameHeHus ee (pOPMBI
Ha3blBaeTCA MOJOOHBIM mpeobpa3oBanneM JaHHOH ¢urypsl. H3ydenue
nonobud ¢Gburyp Mpl HagyHEM C MPOCTEHILIErO Cy4as, HMEHHO ¢ HoA06UA
TPEYTOJIbHUKOB.

157. CxoncTBeHHbIE CTOPOHBI. B 3TO# riaBe paccMaTpHBAIOTCH
TAaKH€ TPEYTONbHHUKH, Y KOTODBIX yIVIBI OJHOTO COOTBETCTBEHHO PABHbI
yriiaM JIpyroro. YCJIOBMMCs B TAKHMX CAY4YasaX Ha3bIBATH CXOACTBEHHBIMU
T€ CTOPOHBLI 3THX TPEYrOJbHUKOB, KOTODBIE JI€ K aT MEXKIYy COOTBET-
CTBEHHO DaBHBIMM YIVIAMH (TaKHe CTOPOHBI TAKXKE M NPOTHBOJ € K a T
PaBHBIM YIJIAM).

158. Oupegnenenue. Jsa mpeyzosvnura nasvearomea nodob-
Holmy, ecau: 1) yaan, 00H020 COOMEEMCMEEHHO PABHYLL Y2iam OpY2020 W
2) cmoponv 001020 NPOTOPYUUOHAALHYL CTOOCTNEEHHBM CINOPOHAM IPY2020.

Yro TakHe, TpeyroJbHUKHM BO3MOMKHBI, MOKA3BLIBAET CIEIYIOMAs JIEM-
Ma*).

159. Jlewmwma. IIpamas (DE, puc. 169), napaaseavras xaxoti-
nubyds cmopone (AC) mpeyzoavnuxa (ABC), omcexaem om wezo

mpeyzoavrux (DBE), nodobuwii danrosmy.
[Mycte B rpeyronsuuke ABC npamas

DE napannensaa cropone AC. Tpeby-
erca JOKa3aTh, 4TO TPeyroapHuk DBE
nmoxobeH TpeyroasHuky ABC.
Ilpeacrour [OOKA3aTH, BO-IEPBbIX,
PABEHCTBO YTIJIOB H, BO-BTOPBIX, IpO-
MOPUHOHAJBHOCTL CXOJACTBEHHBLIX CTO-
pon rpeyronbuukos ABC uw DBE.
1. ¥Yriel TpeyronbHHKOB COOTBET-
CTBEHHO PaBHBI, TAK KakK yroja B y mmx
Puc. 169 obuwmii, a LD = LA u LE = £C, kax
COOTBETCTBEHHBIE YTJIbl TIPH HAPAILIEb-
ueix DE u AC u cexymux AB u CB.
2. Joxaxem Tenepn, 4ro cToporst ADBE nponopiyoHaibHbI CXOA-
CcTBeHHBIM cTopoHaM AABC, T.e. uro
BD BE DE
BA = BC ~ AC’

nsa sToro paccMoTpHM OTAEIBLHO CIEAYIOIIME JBa CIYYas.

*) JlemMoli HasHIBAETCH BCNOMOTATENBHARA TEODEMA, KOTOPAS M3NATAeTCs MUIS TOTO,
4TOOBI IPH €e NOMOINH AOKA3ATE CIEAYIOUYIO 32 Hell TeopeMy.
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1. Cropoust ABu DB uMewr obmyio Mepy. Pasmennm
AB na yactu, paBHbIe 910it 061ek mepe. Torna BD pa3penurcst Ha 1€ -
J10e 4ueio Takux Jacredt. Ilycrs sTux qacreit cogepxurcs m 8 BD un
B AB. TipoBeneM u3 TOuYeK AeJIEHHA DAL HPAMBIX, napasuieabHsix AC,
U Apyro# psia npambix, napannensssix BC. Torna BE u BC pasaenarcs
Ha, pasHbre yactu (§ 95), xkoroprx 6yner m 8 BE u n B BA. Tou#o Tak
xe DE pa3zienuTca Ha m paBHbIX 4acrell, a AC Ha n paBHBIX 9JacTeif,
npuyeM dactu DE paBbl qacTam AC (kKaK npOTHBONOJIOMKHBIE CTOPOHBI
napajnenorpaMmoB). Teneps 04eBMIHO, YTO

BD m BE m DE m
BA n’ BC n’ AC n°
C , BD BE DE
e IOBATENBHO, BA-BC - AC
2.Ctropount ABuDBHe uMmeT ob6meil Mep st (puc. 170).

Haiinem npubnuikeHHbIE 3HAYEHHS KaXK-
BD BE

JOro M3 OTHOINEHU B4 ¥ Bov
¢ TOYHOCTBIO 10 Y0, 3arem 1o Yigg, n nanee
OyeM noC/IeNOBATENBHO NOBHINATL CTEIIEHD
TOouHOCTH B 10 pas.

Jns sroro paspmenum cropony AB cHa-
qaja Ha 10 paBHBIX 4YacTell M 4Yepe3 TOUKH
JeJICHUS] IIPOBEAEM NpAMBIE, NAapasuiebHble
AC. Toraa cropona BC' pasnenurcs Takxe
Ha 10 paBmbIX 4acreit. IIpemmonoxum, 4ro
110 mons AB yxnanwisaerca 8 BD M pas,
IIpUYEM OCTAETCH OCTATOK, MeHbIHit Yig AB.
Toraa, xak sugso uz puc. 170, Vg mons BC yxnagviBaercs B BE
TAKXKE T Pa3 M OCTAeTCs OCTATOK, Menbummii i BC. CnemoBarensho,

C TOYHOCTBIO HO Y10 MMeeM:
BD m BE m
AB 100 BC 10
Hainee, pasnenum AB na 100 paBHBIX 4acTell W OPEANONOXKHM, YTO
1100AB yxnaapsaerca m; pa3 B BD. Ilposopst onsaTs 4Yepe3 TOYKH
nesenns npamele, napawreshbie AC, y6exaaemcs, wro Y1ggBC yxna-
aviBaercs B BE takxe m;y pa3. IlosToMy ¢ TouHOCTBIO 10 Yj00 HMeem:
BD _m  BE_m
BA 100 BC 100
IloBbuuas zaniee crenmeHb TOYHOCTH B 10, g)g, ...Bpa3, yoexnaeMcH,

CHavaJa

Puc. 170

Y10 NpUbBNUIKEHHbIE 3HAYEHUST COOTHOIUEHU BA u B0 BbIMHCIICHHbIE
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C OPOU3BOJIbHOHM, HO OOMHAKOBOH JECATHYHOH TOYHOCTHIO, paBHbl. Cie-
JOBaTEJIbHO, 3HAYECHHS ITHUX OTHOLIEHWH BBIPAXKAIOTCA OAHOH M TOH XKe
BecKOHETHO AeCATHYHON APOOBIO; 3HATUT

BD BE
BA BC’

To4yHO Tak ke, NPOBOJSA Yepe3 TOYKHU JeseHHs CTOpoHbl AB mpsawubre,
napajuienbHete ctopone BC, Haiinem, 4To

BD DE
BA = AC
Takum 06pa3oM, U B 3TOM ClIyyae UMEEM:

BD _BE _ DE
BA  BC ~ AC’

160. 3ameuanus: 1) doxazanHble COOTHOMEHUS NPEICTABIAIOT
coboif TPH CIIeAyIOUIMe IPOIOPIMH:

BD _BE BD _DE  BE_DE
BA  BC’ BA AC’' BC ~ AC’
ITepecTaBuB B HUX CpegHME YJIEHBI, TONYYUM:

BD BA BD BA BE BC
BE ~BC’ DE  AC' DE ~ AC’
Taxum 06pa3oM, eciiu B TPEYrOJBHHKAX CTOPOHBI IIPONOPIHOKAIBHEI,
TO OTHOHIIEHHE JIIODBIX JBYX CTOPOH OZHOIO TPEYTOJIBLHUKA, PABHO OTHOIIE-

HUIO CXOICTBEHHBIX CTOPOH JIPYI'OrO TPEeyTrOJbHHKA.
2) Mogobue dpuryp 0603HaMALTCA HHOTAA 3HAKOM .

Tpu npn3naka nogoGusd -TpeyroabHUKOB

161. Teopewms. Ecau e deyx mpeyzoavHurar:

1) dea yeaa 001020 Mpey20abHUKA COOTNEEMCIMEERHO PAGHDL
deym yzaam dpyz020 umm

2) dee cmoOpoHbB. 00H020 MPEY20ALHUKG NPONOPUUOHAALHDL
deym cmoponam 0pyz020 u yaam, asexcausue mesncdy IMUMU
CINOPOHAMIU, PAGHBLL WU

3) ecau mpu cmoponm 00H020 MPEY20ALHUKG NPONOPUUO-
HAALHBL MPeEM CTNOPOHAM JDPY2020, MO MAKUE MPEY20ALHUKU
1n0do6HL.

1) Mlycrs ABC u A1 B;C; (puc. 171) 6yayT ABA TPEYTONBLHHKA, ¥ KO-
Topeix LA = LAy, /B = /B n, cnegosarenvno, ZC = /().

Tpebyerca HOKa3aTh, YTO TaKUE TPEYrOJLHHUKH IOAOGHEL.
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Ornoxum Ha AB oTpesok B
BD, pasuerit A1 By, u nposenem B,
DE||AC.

Torpa nonyumMm Bemomora-

Tensublit ADBE, xoropstii, co- D E

[JIACHO JOKAa3aHHOM BBIIIE JEeM- A C 4, C
me, noaoben AABC. C apyroii
croponsl, ADBE «~ AA, B, C},
noroMy 4To y Hux: BDD = A; B;
(mo mocrpoenuio), LB = £B; (no ycnosuw) u LD = LA, (motomy uro
4D = LA w LA = [LA;). Ho 09eBuAHO, YTO e€CiM M3 IBYX PaBHBIX
TPEYrOJIEHUKOB OIMH MOAOGeH TpeThbeMy, TO M APYroil emy mnozpobesx;

Puc. 171

CJIeJOBATEJILHO, AAB,C; ~ ANABC.
2) Iycrs B Tpeyronsunkax ABC u A; B,C, (puc. 172) nano:
AB BC
/B=/B = . 1
ton A1 By B () )

Tpebyerca mOKa3arh, YTO TaKWe TPEYTONbHHKH MOAOOHBL OTI0XKHM
cHoBa Ha AB orpesok BD, pasusiit A; By, n nposeaem DE||AC. Torga
nonyuuM beriomorarensuslit ABDE, noncbustit AABC. JlokaxxeM, 4To
o pases AA; B;C). U3 nopobus tpeyronsunkos ABC u DBE cnenyer:

AB DC 9
DB~ BE’ @

CpapnuBas sty npomopumio ¢ gaxHoll nponopumeii (1), sameuaem,
YTO NepBble OTHOMIeHUs ofenx mporopumii onuuHakoesl (DB = A, B; no
NIOCTPOEHMIO); CIIEJOBATENBHO, OCTAIbHBIC OTHOINEHHA 3THX IIPONOPHUL

TAKKe PABHEL, T. €. BC B_C
B.Ci  BE’

Ho eciu B nponopiuu npegplAyIUHe wWIEHbl DaBHLI, TO JOJKHBI BBITH
PaBHBI U [OCIEAYIOUIME WIEHB!, 3HAYUT

BICI = BE.

Teneps puanm, uro Tpeyronsuukn DBE u A, By C1 nMeloT 10 paBROMY
yray (£B = £B;), 33KNI09€HEOMY MEX,1y COOTBETCTBEHHO PABHBIMH CTO-
POHAMH; 3HAYUT, 3TH TpeyroabHuKy pasHsl. Ho ADBE nopoben AABC),
nosromy u AAy B, Cy nonoben AABC.

3) IIycre B Tpeyronsuukax ABC n Ay B,C) (puc. 173) mano:

AB BC AC

4B, T BiC. 4,0y (1)
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B B
B,
D E /4\ D E
4 C 4 c, 4

C 4
Puc. 172 Puc. 173

B
/\q

Tpebyercs n0ka3aTh, YTO Taxue TPEYTOJILHHKH MOJOGHDIL.
CuenaB nocTpoeHHe TaKoe Xe, KaK ¥ Ipexe, DokaxeM, yto ADBE =
= AA,B,C,. U3 nonobus tpeyronpuuxkos ABC u DBE cnenyer:

AB BC AC

DB~ BE  DE ®

CpaBuuBas 3TOT psAA OTHOWIEHHH ¢ JaHELIM pazom (1), 3ameuaeM,
YTO NepBble OTHOMIEHHs y HHMX DAaBHBI, (JIGHOBATEJLHO, M OCTAJIBHBIE
OTHOLWUEHM PABHBL, U IIOTOMY

BC _ BO
B,C; ~ BE’
oTKyAa B\C, = BE,
" AC _ AC
A4:C; ~ DE’
OTKyI2 A,C, = DE.

Teneps BummM, uro Tpeyronshuks DBE u A;B,C; uMmeior no Tpu
COOTBETCTBEHHO DAaBHbIE CTOPOHBI; 3HAMMT, OHM paBubl. Ho oauH u3 HuX,
umenno ADBE, nonoben AABC; cnenosarenpno, u apyroit AA; B1Cy
nogoben AABC.

162. 3aMevanns o IIpuUeMe JOKa3aTeJbcTBa. [l07€3HO 0OPATHTH
BHHM3HHE Ha TO, YTO IPHEM [JOKA3aTeNbCTBA, YIOTPeONeHHbIH HaMH B TPeX
OPEALLIY KX TEOPEMaXx, ONHH M TOT XKe, & HMEHHO: OTJIOXKHE Ha CTOPOHE
60MbLIEr0 TPEYrOMbHUKA OTPE30K, PABHBII CXOACTBEHHOH CTOPOHE MEHb-
IEro, X NPOBEeNs NPAMYIO, NapallielbHyI0 APYTol CTOpoHe, Mbl 06pa3yeM
BCIIOMOTATeJIbHBIA TPeyroJbHKK, nofobHbIH Gosbluemy ganHomy. IMocsre
3ITOro, B CUITY yCJIOBHSA IOKA3bIBAEMOI TEOPEMbE H CBOMCTBA OI06HLIX Tpe-
YTOJBHHKOB, Mbl OOHADY>KUBAEM PABEHCTBO BCIIOMOTATENLHOIO TPEYTOJb-
HIK3 MEHbIIEMY JAHHOMY H, HAKOHEU, JeslaeM 3aK/IIO4YeHHe O momodum
JAHHBIX TPEYrOJIbHUKOB.



II1.2. IOJOBUE TPEYTI'OJIBHUKOB 123

IIpusHaky nonobusa NpPAMOYTOJBHBIX TPEYTOJIBHUKOB

163. [IBa npusHaka, He TpeGyroinnue 0coboro JoKasaTebCcTBa.
Tak kak mpsiMple yrabl BCETAAa PAaBHBI APYr APYTY, TO HA OCHOBaHHM
JOKA3aHHBIX IPU3HAKOB 101001 TPEYTONbHHKOB MBI MOXKEM YTBEPXKIaTh,
970 €CAl 6. 06YT NPAMOY20ALHBEL MPEY20ADHUKAEL:

1) oemputi y2oa 00n020 pasen ocmpomy yaay Opyzozo uin

2) xamemw 001020 NPONOPUUCHAALHY KaMemam 0PY2020, Mo
maxue mpeyzoibHUKU NodooHbL.

C
E G
A D B A, "B,
Puc. 174

164. IlpusHak, Tpebyrouii ocoboro JoKasaTelbCTBa.

Teopema. Ecau zunomenysa u xamem 00H020 MpPeYzoanb-
HUKG NPONOPUUOHAALHBL 2UNOMENY3E U Kamemy IOpyz020, mo
maxue Mmpeyz20abHUKU NOJobHL.

Hycts ABC u A1 B1Cy — apa Tpeyronbuuka (puc. 174), y KOTOpbIX
yst B v By npsaMbie 1

AB _ AC "
A1B1 a A101.

Tpebyercs: 1OKA3aTh, YTO TAKHME TPEYTONALHUKM MOLOBHEL

Jia moKa3aTenbeTBa NPHMEHHM TOT JKe TIPHEM, KOTOPhIM Mbl HOJIB30-
Bayuchk panee. Ha AB ornoxum BD = A; By u nposeaem DE||AC. Torna
nosry9uM BernioMorarenbubit ADBE, nogobusiii AABC. Jokaxxem, 94To
o paseH AA; B, C;. 3 nogobus tpeyromsuukos ABC u DBE cienyer:

AB  AC @)
DB~ DE’
CpaBuuBas 3Ty nponopouio ¢ jaHuo#i (1), Haxogum, 4YTO NepBbIE

OTHOLIEHHsI UX OJMHAKOBbLI; CJIeJOBATEJIbHO, PABHBI H BTOPbIE OTHOUIEHKA,
T. €.

AC _ 4c
DE ~ A Cy’

OTKYZHa
DE = A101 .
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Teneps BuauM, uro Tpeyroasaukun DBE u Ay B;C) uMeroT 1o paBHOIt
THIIOTeHy3e H PaBHOMY KATETy, CJIEJIOBATEJIbHO, OHM DPABHBI; & TAK KaK
oauH u3 Hux nonoben AABC, To n apyroit emy nogobes.

165. Teopema (00 oTHOmEHHH BBI-
coT). B nodobnmwx mpeyzoavrurar crod-
CMEeeHKbe CINOPOHBL NPOTIOPUUOHEALHYL
CTOICITNBEHHBIM GBCOMAM, T.€. TEM Bbi-
COTaM, KOTOPbIE OMYINEeHbl HA CXOICTBEHHbIE

CTOPOHEL
B,
D, C Y|

B
A D

Puc. 175 Puc. 176

C 4,

HeticrBurensro, ecnu rTpeyronsuuku ABC u A; B, C) (puc. 175) no-
JIOOHBI, TO IPSIMOYTONbHBIE Tpeyronbaukn BAD u B, A D; Taxxke nogob-
uel (LA = LA, n £/D = £/D); nosromy:

BD AB  BC  AC
BiD;  AiBi T BiC; AC

166. HdenntenpHbiit 1MpKyas. Ha nonobun TpeyronbHAKOB OCHO-
BaHO ynoTpebiieHne JeNUTeNbHOTO UUPKYJIsA, IIOCPEACTBOM KOTOPOIO MOX-
HO OBICTPO PA3AETUTH JAHHbLA HEOOMBLIOH OTPE30K HA HECKOIBKO PABHBIX
qacTei. .

IIpubop 3TOT CcoCTOMT M3 ABYX OAMHAKOBBIX HOXkek (puc. 176) Ab
n Ba, KOHIB KOTODBIX 3a0CTpeHbl. BIOML HOMXEK CHENaHBI IPODE3BI,
B KOTODBIX MOXXHO NEDPEABUIaTh MMOJBUKHBIN BUHT M 3aKDEIASTh ero
B TOM WJIH JPYroM Mecre HOKeK. HOXKH MOXKHO Pa3BUraTh U COMUKATE,
Bpalasa ux BOKpyr BuHTa. Ilonoxkum, TpeGyeTcst pa3nenurs orpe3ok AB
HA TPH paBHble 4YacTH. JNA 3TOro ykpenuMm BHMHT B Takoi Touke O,
4TobnI paccrosnne AQ 610 B 3 pasa Gonee paccroanusa OB (410 jerko
BLIIOJIHUTE MO TeM JeJeHusaM H nudpam, KOTOpbIE MPOCTABJIEHBI IO
KpasM Ipope3a). 3aTeM PacTBOPsEM LUPKYJIb H PACIONATraeM €ro TaK, KaK
YKa3aHO Ha pucyHke. Torma paccrosiHMe MexKay OCTpHAMH a u b Gymer
COCTaBJIATH ]/3 anuebt AB, tak kak u3 nomobus tpeyronnuukos AOB
u a0b cnexyer:

ab: AB=06:04=1:3.
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Ocraerca 3aTeM, NepeBepHYB LUUDKYJb, OTJOXHTH Ha orpeske AB
3 pa3a oTpe30kK ab.

167. Ilonepeunsrit Macurrab. Ha cBoiicTBax nogo6HBIX Tpeyroin-
HUKOB OCHOBRHO TaKxKe MPUI'OTOBJICHHE NONEPeYHOro MacmTabda, yerpoi-
CTBO KOTOPOTrO INOHATHO U3 puc. 177.

0
o FTTETHT
EERERAY]
6 m
4
2 T 5
A 0587654306 1 2 3 Ay

Puc. 177

Ilycre kpynssie penenus smuun AB npeAcTaBislOT B yMeHLIIEHHOM
Buje MeTpbl. Torga Menkue JeneHUs OPeACTABISIOT
JeruMerpsl. YTobbI MONYyYUTH CAHTUMETPBI, HPHILIOCh g b 1o

b_

6Bl MOAPA3NENIUThL MEJIKHE JiesieHus eie Ha 10 paBEBIX
9acCTel, 4TO0, N0 NPHUYHHE MAJIOCTH 3THUX JacTel, ObLI0 B
ObI HEBBINONHUMO HA JIMHEHHOM MacinTale (T.e. Ha 8
camoit muuuu AB). Honepéunsiii Maciutab nossonsier B
OTCYHUTHLIBATH M CAHTUMETpHL. L5l pasbacHeHus 3Toro 6
n306pa3suM OTJENHFHO B yBeNM4eHHOM Buze (puc. 178) i~
TOT Y3KHH NPAMOYIOJbHBIA TPEYTONLHUK, KOTOPIN Ha —4
HallleM PHCYHKe DACIIONOKEH HAIPAaBO. —
IlapannenbHble JHHHH OTCEKAIOT OT 3ITOTO Tpe- f L3}
YTrONbHHKa MONOOHBIE TPEYIONbHHKH, M TOTOMY MBI d\He

MOXKEM HalnucCaTb NPONOPLUA:

o

de:ab=ce:ch=1:10; Puc. 178

fh:ab=ch:cb=2:10u T 1.

3HAYUT p 1 ) 9 ,
e= 1gabs fh—ma U 1.

Tenepb NOHATHO, YTO €CJIM MBI BO3bMEM Ha HAIlleM MaciuTabe HupKyJeMm
OTPE30K, HOJIOXKHM, OT TOYKH 1 IO TOYKHU N (PHC. 177), To 3TOT OTPE30K

COCTABHT:
3 M4 am 6 cm = 3,46Mm.
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3. ITIOJOBHUE MHOT'OYTOJIBHUKOB

168. Onpenenenne. JIpa OZHOMMEHHBIX MHOTOYTOJLHHUKA *) Ha3bI-
BalTCA MOOOGHBIMHU, €CIU YIJIBL OAHOTO PABHBI COOTBETCTBEHHO YriiaM
APYTOro, a CTOPOHBI, 3aKJIOYAIOMNE DABHBIE YIVIBI, PONOPIHMOHANLHBIL.
TO 3HAYHT, YTO eciii MHOroyroasHuK ABC D E nonober MHOTOYrONbHUKY
AlBlchlEl (pI/IC. 180), 0 LA = ZAI, LB = ZBl, LC = ZCl,
LD = ZD], LE = éEl H

- AB _BC CD DE EA
A1By " BiC1 CiDy DEi EiA;

ITpu atom cropoust Muoroyronsuukos AB u A1 By, BC u B;C;, CD
u C1 Dy u T. . Ha3bIBAIOTCS CXOACTBEHHBLIMH CTOPOHAMU.

Yro Takme MHOrOYroJbHUKH BO3MOXHBI, OyJIeT BHIHO M3 pelleHHs
creayIolei 3aa49u.

169. 3aaxayva. Jan muozoyzoavrux ABCDE u ompesox a. Io-
cmpoumv dpyz0l MHO20Y20AbHUK, KOMOPWT bbia 66 nodoben danmomy
U Y KOMOPO20 CMOPoHa, crodcmeennas cmopone AB dannozo Mnoeoyzona—
HUKG, PIGHAAGCD 6w a {puc. 179).

‘ C Beero mpowe 310 MOXHO
caenath Tak. Ha cropone AB
omoxum AB; = a (ecin
a > AB, to Touka B; pacmomo-
JKMTCA Ha nponosnkenun AB).
3areMm, nposensa u3 A Bce nua-
ronany, nocrpouMm B;Ci||BC,
01D1HCD H DlEIHDE.

Tora nosty4uM MHOIOYTOJIb-
uuk AByC\D(E,, nonobHbIit

Puc. 179 MuOroyronsHuKy ABCDE.
JlelicTBUTEIbHO, BO-IEPBbIX,
YTJibl OJHOrO M3 HHX COOTBETCTBEHHO PAaBHBI YIjlaM APYTOro; Tak, yroa A
y Hux obwmit, By = £B u /FE, = /E Kak COOTBETCTBEHHbIE YIiIbl IPH
napaynenbubx npameix; £C, = LC u /Dy = 4D, Tak Kak yribl 9TH
COCTOAT U3 4YacTeld, COOTBETCTBEHHO DABHBIX APYT APYTY.
Bo-Bropsix, MbI HMeeM nponopium: AB, B C1 AC;

u3  nojobmsas TpeyronbuukoB AB.C; u ABC : yi g CB B =~ g

Bet]” 7 " AC1D; u ACD : =
[5 t]” 2 » AD E ADE - 121481 _ 8'1%1 _ ﬁB}
P e "AD T DE T AE’

*) OnHOUMEHHBIMH HA3BIBAIOTCA MHOTOYCOJBHHKH, MMEIOUME OXHUHAKOBOE “HCIO
YTJIOB, a CJIe0BATENbHO, ¥ CTOPOH.
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Tak Kaxk TpeTbe OTHOLIEHHE IEePBOro PAJa PABHO NEPBOMY OTHOLIEHHIO
BTOPOrO PsiAa H TPETbe OTHOIIEHHE BTOPOro Psifa PaBHO NEPBOMY OTHO-
HIEHUIO TPETHEro Pslia, TO 3HAYUT, Bce 9 OTHOMIEHHH paBHBI MeXAY CoOOii.
Brifpocue M3 HUX OTHOIIEHHs, B KOTOPbIE BXOJAT AMATOHAJH, MOMKEM
HAIHCATH:

AB, BiC; CiDy D\E, AFE
AB~ BC ~ CD =~ DE = AE-

Msb! BumuM, TakuM 00pa3oM, YTO Y OJHOMMEHHBIX MHOTOYTOJBLHHKOB
ABCDE u AB,C1D{E; yribni cOOTBETCTBEHHO PABHBLI M CXOACTBEHHBIC
CTOPOHbB! MPOIOPLHOHAIbHBL; 3HAYUT, MHOTOYTOJILHUKY 3TH HOAOGHDI.

170. 3ameuadue. Jina TpeyrombHUKOB, Kak Mbl Bugen (§ 161),
PaBEHCTBO YTJIOB BAEYET 3a coboii NPONOPIMOHANIBHOCTh CTOPOH, U 06paT-
HO! IPONOPLIAOHAJBHOCTL CTOPOH BJiedeT 34 Co0Off PaBeHCTBO YIJIOB;
BCIECTBHE 3TOrO JJiA TPEYTOJILHUKOB OIHO PABEHCTBO YIJIOB HJIH OJHA
HPONOPIAOHAIBHOCTE CTOPOH CIYXKHUT JOCTATOYHBIM NIPU3HAKOM MX IIO-
nobust. [l MHOTOYTOJHHAKOB YK€ OJHOIO PABEHCTBA YIJIOB HIIH OIHOR
[MPONIOPUHOHATILHOCTH CTOPOH ellje HEJOCTATOYHO IS MX noJobuda: Ha-
OpUMED, Y KB3ApaTa M OPAMOYTONLHHKA YL/l PABHBEI, HO CTOPOHBI HE
IIPONOPLMOHANBHBI, Y KBAJIPATA XKe H poMba CTOPOHbI TPOHOPIHUOHAILHEL,
a yIibl He paBHEL.

171. Teopema (0.pasnoxkeHuu MOAOGHEIX MHOIOYTOIBHUKOB
‘Ha nopebHbe TpeyronbHuky). Iodobrsie MHO20Y20ABHUKU MOHCHO
PA3A0HCUMD HA 00UNAKOBO0E HUCAO NOJOGHHMT U 00UNAKOE0 pac-
NOAOIHCEHHBLT MPEY20ALHUKOB.

Hanpumep, moxo6ubie muoroyronsuuky ABCDE u AB,C\D.E;
(puc. 179) paspmeneHpl JUArOHANAMM HA TOAOOHBIE TPEYTOJLHHKH, OJU-
HAKOBO PaClOJIOKEHHbIE.

YxaxeM eme Tako#i cmocob pasznokenusa. BoseMeM BHYTDH MHOro-
yronsruka ABCDE (puc. 180) npoussonbhyo Touky O K CoeIHHUM ee
co Bcemu Bepmmuamu. Torma muoroyronbuuk ABCDE pasobberca Ha
CTOJIBKO TPEYrOJIbHUKOB, CKOBKO B HEM CTOpOH. Bo3bMeM OfMH M3 HMX,
nanpuMep AOFE (NOKPHITBI Ha PUCYHKE LITPHXAMH), W HA CXOJNCTBEH-
HOll cropoHe A; F; apyroro MHOroyroabHuka mocrpoum yriel Oq A, By
u O1E; Ay, coorBercTBenno pasublie yriam OAE u OFE A; Touky nepeceye-
Husi O] COEJIMHUM C IIPOYHMH BEPLIMHAMYA MHOrOyronbauKa A; B1C1 D1 B, .
Torza u 3TOT MEOTOYTOIbHUK PAa306beTCs HA TO e YHCJIO TPEYrOJLHHKOB.
JloxazkeM, YTO TPEYrOJbHHUKM [EPBOr0 MHOTOYLOJBHHKA COOTBETCTBEH-
HO 1I0A0OHBI TPEYTOJIbHUKAM BTOpPOro MHOroyromeuuxa. AAOFE nonoben
A A; 01 Ey 1o nocTpoenuio.

Yrobsl AokazaTh monodue cocenuux tpeyroasuukos ABO u A; B,0;,
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HpHMeM BO BHUMAHHUE, YTO M3 NOZOOHA MHOTOYTONBHHKOB CIIEAYeT:

BA AE
ABlAlEl Hu B}Al AlEl ] (1)
u u3 noxobus tpeyroasuuxos AOE u A; 01 E; BbisoguM:
AO AE
ZOAE = /O, AE S =
O A\E, n 2.0, - A4 E’ (2)
W3 pasencrs (1) u (2} cnenyer:
BA AO
£ZBAO = AB]A]O] H —Bl—/ﬂ = ;—11—0—1—

Teneps BuguM, 410 Tpeyrombuuku ABO u A1 B10O, uMeor no pasHOMY
Yy, 32aKJIIOYEHHOMY MeskJly NPONOPLHOHANLHLIME CTODOHAMH; 3HAYHT,
OHH IOHODHBI.

CoBepiiieHHO TaK Ke JJOKaxkeM noaodue rpeyroasiukos BCOw B1C, 0y,
3areM TpeyronbuukoB COD u C101 Dy, u T o. Ilpu 3ToM odeBuaHO, YTO
HOZO6HBIE TPEYTOILHUKY B 000UX MHOTOYTOAbHUKAX OJMHAKOBO PACIIONO-
JKEHBL.

Puc. 180

172. Teopema (06 orHOmwIEHMM TEepUMETPOB MOXOOHBIX MHO-
royroibHukoB). Ilepumempnt nodobHuT MHO20Y20ABHUKOE OTIHO-
CAMCR, KGKX CTOICIMBEHHBIE CTMOPOHL.

IIycrs muoroyronsuuku ABCDE u A; ByCy D1 E; (puc. 180) noxo6-
HBI; TOTJ3 [0 OIPEIeIEHHUIO:

AB _BC CD _DE _ EA

Ai1By T BiCy  CiDy T DiEy  E\A

Ecnu umeeM paf paBHBIX OTHOLIEHUI, TO CyMMAa BCEX MpeabIoy KX YJIEHOB

OTHOCHTCA K CyMME BCeX HNOCIEAYIOM#X, KaK KaKo#-Hubyb U3 npeibLay-
IIMX YJIEHOB OTHOCHTCS K CBOEMY IIOCHEAYIOUIEMY, ITO3TOMY

AB+BC+CD+DE+EA _ AB _ BC

ABy 4+ B,C, +C D, +D{E, + E A A B, - BlCl
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173. Koaddunmenr nomobusi. OTHOMEHHE CXOICTBEHHBIX CTOPOH
JABYX NOJOOHBIX MHOTOYIOJIBHHKOB (H/IM TPEYTrOAbHUKOB) HA3bIBAECTCS KO-
abbunmeHTOM MOKOOUSA 3THX MHOTOYTOILHUKOB (MJIH TPEYrOJLHUKOB).

174. Iloxo6Hoe npeobpa3zoBanne MHOTOYIroJAbHHUKOB. llocTrpoe-
HH€ MHOTOYT'OJIbHIKA, I0J00HOr0 TaHHOMY, NP 33JaHHOM Ko3dPuypeHTe
nofo6us HA3bIBAETEA MONOOHBIM MPEOOpa3OBAHKEM JAHHONO MHOI'OYTOJb-
HUKA.

Cr1oco6 MOCTPOEHHsI MHOTOYTOJIBHUKA, MOJ0OHOr0 JaHHOMY, H30MXKeH-
Holli B §169, sABAsAeTcd YaCTHHIM BHIOM noaobHOro npeobpa3oBaHuUs.
Ofwuit MeTon (Takoro npeofpa30BaHMsA) COCTOMT B ClenyomeM. IlycTb
Tpebyerca noxobHO npeobpazosarh derbipexyronbunk ABCD (puc. 181)
npu koabduuuente momobus, pas-
HOM k. BospMeM kakywo-HHOYIbL TOY-
Ky O Ha IIOCKOCTH; COEZHHAB €€ C Bep-
IIHHAMH JAAHHOLO YeThIPEXyroNbHMKA,
nony4um npsimeie OA, OB, OC u OD.
Ha npsimoit OA ornoxum or Touku O
B crtopody Touku A orpesoxk OA;,
paBuslit k- OA, tax uro QA = k-OA
(na pucynke k = %3).

Ipomomxkum Takke mpamyro OB
U OTJIOKMM Ha Heil oT Touku O B CTO-
poHy Touku B otrpe3ok OB, paBHbIil
k-OB, tak yro OB, = k-0OB.

Touno Tak e mocrynum ¢ npsMeivg OC u OD. Mut MOJIYyYMM Ha HUX
Touku C; ¥ Dy, npudem OC) = k-OC u OD; = k-OD. Coeaunus nocie-
noBaTesbHo TOUKH Aj, By Ci u Dy, nOmy4uM MCKOMBIH YeThIPEXyTOMLHHIK
A B,C1D;. B camoMm gene, u3 pasencrs OA, = k- OA, OB, = k- OB,
OCy =k-0C u OD, =k-0D cnenyer:

OA, 0B, _ 0C; 0D, —k
OA OB o0oC 0D ™

Cpanum tpeyronbuukn OAB u OA;B;. Onu uMmeior obumik yron

B Beputuse O U, KpOMe Toro,

OA; OB

OA ~ OB’
C1eJIOBATEJILHO, STH TpeyroisHuku nonobust (§ 161, 2-i cnyqait). U3 ux
HomoOUst 3aKII0YaeM:

Puc. 181

A1B1  0A
,4113 =_O_Al=k v ZOAB = LOA B, (1)

cnenosaressho, AB||A By (§ 73).
51568
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Cosepmenno Tax e mnokaxeM, yro tpeyroapruku OBC u OB;C)
nonobubl. OTCI0A3 cnexyer:
1Cl _ OB1
BC ~ OB
u, ciegosarensuo, BC||B,C,.
Taxkum >xe obpa3oM AOKaxeM mogobue CleyIOMAX TPeyTONbHHKOB:
OCD n OC,D;, 3arem tpeyronsaukoe OAD u O_A1D1. U3 nonobusa
AOCD u AOC Dy cnenyer:

=k, ZOBC = /0BG, 2)

CiD, _ 0C, _

oD =oc =k n CDICiD:. (3)
N3 momobust AOAD u AOA; D, cnenyer:

A1D, _ OD, _

‘—E—— oD =k u AD”A1D1 (4)

W3 pagencrs (1), (2), (3) u (4) crenyer:
AB _BC  CGiD;  AD
AB = BC ~ CD = AD
Kpome Toro, ZDAB = /D1 A1 B Kak yribl ¢ IAPa/UIEIbHBLIMEA CTOPOHAMH

(§ 79).

Tlo ok 2xe npuyKrHe HMeeM PABEHCTRO YIJIOB:
LABC = LA; B, Ch,
£BCD = £B,C: D,
LCDA = LGy D1 4.

= k.

MbI BuauM, 9TO ¥ Yerbipexyroapuukos ABCD u Ay By1Cy Dy yrim coot-
BETCTBEHHO PaBHBI H CXOACTBEHHbIE CTOPOHBI MIPONOPIMOHANIBHBL, 3HAYHT,
3TH YETBIPEXYIOJbHHAKHK HOAOOHBI, NpHUyYeM K0P PHULHUEHT HUX Noxobus
paseH k.

175. lleatp nopmo6msa. [Ilpu momo6HOM nNpeobpa3soBaHHM MHOLO-
YTONBHHKA CIOCOO0M, U3NOXKEHHBIM B § 147, Touka O HA3LIBAETCH UEHTPOM
' nogo6usa o60MX MHOTOYTOJIb-
HHKOB.

ITonobuoe mnpeobpazoba-
HHE MHOTQYT'OJBHUKA MOKHO
BBINOJIHATH HECKONbKO HHA-
ye. Umenuo, B3saB touxky O
U COCOMHHB €e C BEPLIMHAMMU

Prc. 182 geTbipexyronsunka ABCD,
MOXXHO [IPOJOIKHTD [IPAMbBIe
OA, OB, ... 3a Touky O; 3arem Ha npamoit OA or Touku O B CTOpOHY,
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HPOTHBOMONOXKHYIO To4Yke A, oTioxuM orpesok OA', pasubiii k - OA.
Touno Tax ke Ha npoaobkedusx npsamerx OA, OC,... ot Touku O
orioxkuMm orpesku OB', OC',..., paBHble COOTBETCTBEHHO OTPE3KAM
k-OB, k-0OC,... (puc. 182); coepuuus nocaenosarensHo Touky A', B,
C', D', nonyuum versipexyronbauk A’ B'C' D', oueBnaHO CUMMETPUYHBIH
¢ Ay B,Cy D; orHocurenbto Touku O. CiienoBaTeNsHO, YeTHIpeXyroNbHH-
ku A'B'C'D' u A) B;Cy D paBHbI H, 3HAa4MT, YeTbipexyroibuuky ABCD
u A'B'C'D' nomobupi, npuueM Kodpduuuent ux momobus paseH k.
Ilpu nepom cmocobe npeobpazoBaHuss Touka () HA3BLIBACTCH BHEIIHHUM
HEeHTpoM 1oo6us MHOroyromsHHKOB (puc. 181); npu sTOpPOM cmocobe —
BHYTPEHHHM LIEHTPOM uX noxobus (puc. 182).

3amedanue. Ipu BoINOSHEHUH NPeOBPA3OBAHAA MOMKHO OMHHAKO-
BO NOJIB30BATHCA KAK BHYTPEHHHMM, TAK H BHEITHHM LEHTPOM MOJA00HA.
M Tor m apyroi#t MoxHO BHIOMpATH COBEDIIEHHO NPOU3BOJLHO, B HACT-
HOCTH, €CJId NPHHATh OJHY K3 BEPIIMH MHOLOYIOJIbHUKA 33 BHEIIHHU
LEHTP nmoAobus 1 BHINOMHUTE NOL00HOE NPeobpa3oBaHme, TO HOMYyYMM KaK
pa3 ToT cnocod mocTpoeHus MOAOOHOTO MHOrOYTONbHHMKA, KOTOPBIA ObLI
u30xeH B § 169.

176. IlepcnexkTuBHOE pacmHoJioXKeHne NOJOGHBIX MHOTOYTOJIb-
HUKOB. Pacnonoxenne asyx muoroyronbuukos ABCD u A;B1Ci1 D) na
puc. 181, a taxxe muoroyronsHukos ABCD n A'B'C’'D’ na puc. 182 mme-
€T crenyomue CBOACTBA: 1) CXOACTBEHHBIE CTOPOHB 060X MHOTOYTOIGHKKOB
napaJLIesibHbL; 2) NpAMblE, COSIUHSIONME COOTBETCTBEHHBIC BEPUINHEI, TIepece-
KalOTCsI B OHOM TO4YKe.

4,

Puc. 183

Takoe pacnosioykeHue JBYX MHOIOYTOJBHHKOB HA3HIBACTCHA NEPCICKTHUBHAIM.
JoxaxeM, 4TO B TaKoe PaCHONOKEHHE MOXKHO IIPUBECTH JIIOOHIE JBa IIOJXO6GHBIX
MHOTOYTOJIBHUKA.

IIyctes nausr -asa 1ono6HBx MHOroyromwuuka ABCDE.n A1 B.CiD)E;
(puc. 183). Bosbmem kaky0-n1u60 Touky O 3a neHTp NoJA06HA ¥ MOCTPOUM MHO-
FOYrOJIbHEK, IMoxo0HEI M nepenexrususiit ¢ ABCDE, npudeM xosadpduuuent
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A1 By

AB
A'B'C'D'E', nonobuntit ABCDE wu 8 1o e pems pasmbtit A;B,CiD1Es.

B camom gene, Tak kax xosddumment monobus muoroyronsaukos ABCDE

1 ']
u A'B'C'D'E’ pasen Af;gl, TO ‘:1411; = A/igl, orciona A’'B’ = AB. Ho

muoroyronbuukk A1 B1C1D1Ey u A'B'C'D'E' nopobust Mexay coGodt, cieno-
BATEJIbHO:

mo7i00us BO3bMEM PARHBIM OTHOWIEHHIO . MH 1nosiyMuM MHOTOYTOJTLHHK

A'B' B'C’ c'D D'F' A'E'

AB; ~ BiCi CiD1 T D\E, AE;
A moromy i3 pasencrea A'B’ = A, B; Buirexaer B'C’' = B,C,, C'D' = C, Dy,
D'E' = D\E), AE' = A,E;. Tak Kak, KpOME TOro, yI/bi MHOrOYFONhHHKA
A1 B:C1.D1 Er paBHBI COOTBETCTBYIOWUM YraM Muoroyroasuuka A'B'C'D'E’
TO 3TH MHOTOYTOJLHMKM PABHB MeXAy co60#t. Ecim HanoxuTh MHOTOYTrOMBHEK
A1B1C1D1E) na A'B'C’'D'E’ tax, 4To6b1 OHE COBIAJAIH, TO MHOTOYTOILHAK
A1 B1C1D1 E; npumer niepciekTusHoe pacnonoxenune ¢ ABCDE.

4. IOJOBUE ®UI'VP IPON3BOJHLHOI'O BHOA

177. Crnocob nonobroro npeobpa3osaHus MHOrOYTOBHIKOB, H3I0MKEHHBII
BpIlIe, JAET BO3MOXHOCTL 0600UTH camoe noHArue 0 noJobun Ha ciyuai, Ko-
raa ¢urypa 06pasoBaHa KPHBBIMHE JURHAMM. VIMeHHO Taxoii crocob mocTpoens
noto6Ho# GuUryprl MOKHO IPHMEHHTH K Ji06oit purype. IlycTs, Hampumep, Ha
ITOCKOCTH Aana ¢urypa A cosepirenno npounsBonbnoii dbopmsr (puc. 184).

BoabmeM npoussonsayo Toky O
H3 ILTOCKOCTH 31Ol Gurypst u Oy-
JeM COeIUHSTH €€ C Ppa3IMYHBIMA
ToukamMu M, N, P,... urypst A. Ha
KaXXHOH H3 TIPOBEAEHHBIX HNPAMBIX
OM,ON,OP,... OTI0X4HM OTpe3KH
OM;, 0Ny, OP;, Takue, 9To

oMy _ONi _OP_ .

oM ON op 7T
Touku My, N1, Py,... 6ygyr nexarn
Ha HEKOTOpo# HoBol ¢purype A;. Yem
6onpme Ttouek M,N,P,... M BO3b-
MeM Ha ¢urype A, Tem Gombme Mb
10JIy4HM To4dek Gurypst Aj.

Yrobbl moayunTs BCIo Gurypy A;, Hy;KHO NpPOBECTH NpaMble #3 Touku O
KO BCEM TO4YKaM ¢urypst A M MOCTpOMTH Ha HHX COOTBETCTBYIOU[HE TOYKH
durypnt Ay. Bea nomyuennas takum obpasom burypa A; Hasbsaerca dury-
po#i, monobuoit A. B oTmenbHBEIX ciygasx, 4TO6H nony4mTs burypy Ai, mer
HeoOXOXMMOCTH POBOJUTH JIy4X KO BCeM TOUKaM (HUrypsl A, JOCTATOYHO IIO-
CTPOHThb JIMIIb HECKOMLKO €€ TOYEK, ¥ 3aTeM, MONb3ysACh YaCTHLIMH CBOHCTBAMH
duryper A, soccraHoBuTb BClo durypy Ai. Tak, B Tom ciywae, korma A —
MHOTOYTONbHHK, JOCTaTOYHO Oblno coesHuTh Touky O JHIUL C BepUIMHAMH

Puc. 184
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3TOTO MHOrOYTOJIbHMKA M NMOCTPOMTDH BEPIIHHBI MOAOGHOTO MHOTOYTONLHHKA, a
3aTeM COEJMHHTH MPAMOIHHENHBIMH OTPE3KAMH IIOJIyYeHHbIE BEPIIMHDLI MEXILY
coboit. Takoii mepexox or ¢purypm A k durype A; HaspiBaeTCa NOZOGHBIM
npeo6pazosanuem ¢purypst A. [logobHoe npeoGpasosanue buryp apiaserca of-
HUM W3 BECbMa Ba)KHBIX BHIOB reOMETPHYECKMX npeoOpa30oBaHMil, HMEOIUX
Or'DOMHO€E ITPHMEHEeHre Ha NpaKkTuke. II0Ka3bBaeMasi B KMUHO KAPTHHA Ha IKpaHe
noJo6Ha u306paKeHHI0, CAENAHHOMY HA IUIEHKE; TEXHHIECKHE YePTeXH IJIAHOB
n dacanos 34aHuii, NJAHOB MECTHOCTH, IUIAHOB T'OPOAOB M T.I. NOJYYalOTCA
B pe3yJjbTaTe nonobHOro npeobpazopaHus.

178. Ilono6me okpy>kHocTeil. JokaxeM, uTo GHrypa, nogoGHaR OK-
PYXKHOCTH, €CTbh TAKXKE OKPY>XKHOCTb.

Puc. 185

Teopewma. Teomempuuecxkoe MeCMO Mmovex, FeARUUT 6 JAHHOM
omHoweNRuU ompe3xu ayyel, coedunsowur Kaxy0-Hubyds Mouxy
C MOYKAMU OXPYIHCHOCTIU, €CTNL OKPYIHCHOCTL.

IIycres nana oxpyxmocTs pagumyca R ¢ unenrpoM B touke O (pmc. 185).
BosbMem mponssonbHy o TOYKY S 1, COeAMHUB ee ¢ TO4Koi O, pa3fiesIMM 0TPe3oK

. 1
SO 1oukoit O; B HEKOTOPOM OTHOUIEHUM TaK, YTO <0 = k.

Bo3smeM mpOM3BOMBHYI0 TOUKy M HA DAaHHOH OKDYXKHOCTH U COSAHHUM €e
M, SO,

—— = k.

c Toukoii S. Ha orpeske SM naiigem Touky M: Takymo, uro SM = SO
Jna sroit uenu cnenyer w3 touxu O) NpOBECTH mpAMYIO, napainensuyw OM,

1o mepecedenus ¢ npamoit SM. U3 nogobus Tpeyromsuukos SOM u SO M,

M,
crenyer _OWI = 221 CneaosarenbHo, =1 =k Orcrona Haifinem mmHy

orpeska O1 M1, umenno O1 My = k- OM, uwim O1 M, =k - R.

Mz BuauM, yro pesmmunia O3 M) ecTh HEKOTOpasi NOCTOAHHASA BEIWYMHA, HE
3aBUCALIAs OT NONoxkeHUd Touyku M Ha mauHO¥M okpyxHocTu. CleaoBarenbHo,
ecsin Touka M 6yaer nepeMemaTscs 0 OKPYKHOCTH, TO Touka M) Bymer nepe-
MEIATHCH 10 ILTOCKOCTH, OIHMChIBAs OKPYKHOCTB ¢ neHTpoM O; K paguycoM kR.

179. Teopema. Jae oxpyscnocmu Ha NAOCKOCU 6Ce20a MONC-
HO PACCMAMPUBATMD KGK NEePCNEXMUBRO-NOJoOHbE Puzypn, npuiem
onu umewm dea yenmpa nodobus: odun enewnuti, dpyzoti enympen-
Hud.
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IIycrs mane! ase okpy»kHocTH ¢ nentpamu O7 u O, u pamuycamna R u R;
(puc. 186). IIposenem sunmio uenrpos 0102 n nocrponM Ha weit ABe Toukn |
u FE, onpenensemMuie paBeHCTBaMK

O _E , OE_R
0.1 R, O:E ~ Ry’

Jlerxo 3ameruTs, 4To Toukn I u E 0671a1a10T CBOHCTBAMH HEHTPOB MOA00HH.
BosbMem xakyio-ymbo Touxy M) Ha nepBoil OKpYKHOCTH, HpoBexeM NpAMYIO

IM; nornoxnm Ha He#t oTpe3ok I M, Tak, uTo I]WIlA;'IIMz =RR1 : R8 ZISIOM% “
: LA T o A
“ AIOzMz, TAaK KakK éO]IM] = éOzIMz, 'I——]M—z = Rz H 021. Rz )

CJ1eJ0BATENLHO,
8;—%:— = % n tak kak O1 M1 = R;, 10 O2 M2 = Rs.

Or0 3Ha4UT, 4TO TOUKA M2 siexur Ha BTOpOi OKpy)HocTH. Cie/I0BaTeNBHO,
Touka I ecTh BHyTpeHHHH LEHTP NoJOOHA HaHHbIX OKpyXHocreil. Takum xe
0o6pa3oM MOXHO goKa3aTb, 4To E ecTh BHemnwmii meHTp nogobus.

Puc. 186

ITocrpoenne Todex I u E MOXHO BHIIOJHHTH TaK: NPOBOJHM B JAHHBIX
OKPYHOCTSX ABa KAKHUX-JIAG0 MapaJUIebHBIX PAHYCa H COeIUHAEM UX KOHIIBL,
ToJiyeHHas NpAMad nepeceveT JIMHHIO NEHTPOB B LieHTpe noxobus. IIpm arom
eC/i POBeJIeHHEIe PaJMychl HAIIpaBjeHbl B OOHY CTOpoHy (puc. 186) (014,
u 02A3), T0 1eHTp noao6us GyaeT BHEUIHUM; eCJTH OHY HAIpPAaBIeHH B IIPOTH-
BONONOXHEBIe cTopons! (puc. 186) (O1 My n O2M32), To nenTp nmonobua Gymer
BHYTpenHuM. Jlerko nasee 3aMeTHTH, YTO €M [IBE OKPYXXKHOCTH KaCalOTCS,
TO OOUH M3 UEHTPOB Honobusa coBnagaeTr ¢ TO4YKOH kacauus. Ilpm sTom eciu
KacaHWe OKPYXKHOCTell BHelnHee, TO B TOYKe KACAHUsI HAXOMUTCA BHYTPEHHHM
HEeHTP 1oxobua, ecm e Kacanue BHyTPEHHEe, TO C TOYKOH KACAHMs COBHAJAeT
BHENTHHIH IEHTD NogobHsd OKpYKHOCTei.

YnpaxHenue 1. [Joxa3aTsh, 4TO €C/H IBE OKPYKHOCTH JIEXKAT OJHA BHE
APYroji, To UX BHEMIHMH NEHTP NONOCHS COBIANAET C TOYKOH NepecedeHMs MX
O0IMX BHEMIHUX KACATEIbHBIX, & BHYTPEHHHUI — C TOYKOH MepeceyeHn: obmmx
BHYTPEHHAX KACATEbHbIX.
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2. Kakoe nosroxeHne JOIKHB MMETh ABE OKPYKHOCTH Ha IJIOCKOCTH, YTO6bL
HX BHEIIHMH ueHTpP nogobus CoBas ¢ BHYTPCHHHM?
O rBer. OKpPYyKHOCTH KOHUEHTPHUHBL.

180. Ilanrorpad. Ilogo6uoe mpeobpasosanue GHryp MOXKHO BBINOJ-
HATh MEXAHHYECKH C MOMOmbIo ocoboro mpubGopa, waobperensoro B 1603 r.
Xpucrogopowm Ilefinepom n Ha3BauHOro UM naHTOrpadoM.

Boobpasum napannesorpamy ABCD (puc. 187), cTOpORaMH KOTODPOTO Cily-
XAT METAJLINYEeCKHe CTePKHH, MOTYIIHe Ha NIAPHAPAX BPALATHCS BOKPYT Bep-
WHH. YKPernHM HeMOABUKHO BepuuHy A, Bo3sMeM Ha npogosnkenun BC npo-
HM3BOJIBHYIO TOYKY F M 3aCTaBUM 3Ty TOUKY ONMCATh Kakywo-ymbo munuio EE'.
IIycts F — rTouka nepecevennsi mpamuix AE u CD u AB'C'D' — nosoe
IIO/IOXKEHHE Halero WapHHPHOTO napaslienorpamma. Tak kak JJIMHA CTODOH
napasnnesorpamma # jumHA oTpe3koB CE u CF npu nepememeHuH Todkn F
HEe U3MEHSAHCh, TO MOXeM HAIMCATH NOCJIEJ0BATE]LHO CJIEAYIOIHE [IpPONop-

102058

AD DF _ AF AD'  D'F’

Orciona cnenyer, uro AAD'F' « AE'C'F'; cnenosarensuo, ZAF'D' = LE'F'C',
T.e. Toukn A, FuE nexar ma oxHoii npawmoi Janee, u3 mogo-
61 Tex JKe TPEYyTrONbHHKOB MMEEM, YTO ﬁ}_“’_ = D—IFi HO
4 FE! FC ’
D'F' DF _ AF
FC'~ FC FE’
CIeA0BATETHHO éf’— = AP
"F'E' T FE’
Orciona crenyer, uro rpeyromsuuxy AEE' uw AFF’ nomo6sst, cliefoBaTe/b-
uo, ZAFF' = /AEFE' w EE'(|FF'.
Hasnee w3 pucynka Haxomum:

AF _ BC AF' _ B'C'
FE_CE " FE -~ CE"

CocraBnas 1poH3BOgHBIE TIPO-
MTOPIHH, MOXEM HAITHCATh:

AF+FE _BC+CE

AR BC
n
AF' + F'E Puc. 187
BIC/ L
HJIN
AE BE " AE' B'E'

AF ~ BC AF T BCO
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Ho BE = B'E' u BC = B'C’, ciegosatensHo,

AE _ AE' _ BE

AF ~ AF' ~ BC’
ITO PaBEHCTBO TMOKA3BIBAET, YTO KOrAa Touka E onumer Kakyo-anGo ¢purypy,
Touka F onumer momobuyio ¢urypy, npudem koaddurment nomobus stux

¢GUryp paBeH OTHOIIEHHIO BC Ecnu B Touke E ykpenuts ocTpue urnnl, a B F —

OCTpHe Kapaejama, TO Ipu o6Bome ocTpueM HrABLI KOHTYpa GuUrypsl ocTpue
Kapapjama 3apucyeT Ha Gymare KOHTYp ¢urypsl nosoGHOR. Hna u3MeHenus
noKazatens nmopobus creayer nepeMecTuts Touxky E no npamoit BC B Ty unm
Apyryio cropony. Ha 3TOM CBONCTBe N1apHUPHOTO Mapasies0rpaMMa i OCHOBAHO
ycTpolicTBo maHTorpacda, oOMMI BMI KOTOPOrO npeicTapjeH Ha pHc. 188.
IIpubop npuMeHseTCA NPH NEPEPHCOBKE ILTAHOB B PA3JIMYHBIX MacwTabax.

Puc. 188

Hns mono6roro npeotpazoBanna GuUryp HebonLmOro pasmMepa U HECJIOXKHOM
$OpMBEI MOXKHO TOAB30BATHCA TAKXKE JEIUTENbHBIM MpKynem (§ 166). JIaa
3TOr0 CNEAyeT YCTAaHOBUTDH IIOJBMXKHOK BHMHT LHPKYJAd TakK, ITob6bl OH Jemmia
BCIO [UTMHY HOXKKH B OTHOUIEHHM, DaBHOM 33JaHHOMY K03dduumeHTy nomobus,
3aTeM BBIOpaTH HEHTD MOAOGHS M COEAMHUTD eLO JIy4aMHA C OCHOBHBIMHM TOYKaMHU
durypsr. Ha kaxcaom styde ciiegyer n3MepuTh OAHUM PACTBOPOM HUDKYJIA OTpe-
30K OT LEeHTpa noxobua 10 TOUkU GUrypsl K, IEPEBEPHYB UHUPKYJ/b, OTIOKHTH
Ha TOM Xe Jiy4e OT HeHTDPa Nojobnda OTPe30K, [TOIYYEHHbIA B IPYTOM pacTBOpE.
Taxum crocoboM MOMKHO IIEpeYePTHTbL BCE OCHOBHBIE TOYKH JAHHOH (DHTYDHI
¥ TOJIyYUTh €e OYePTaHUE B HYy>KHOM pa3Mmepe.

3agaun Ha MOCTPOEHHUE

181. Meron mogobus. IlonoGuoe npeo6pasoBanue duUryp MOKHO
C yCIexoM NPUMEHHTH K PEIIeHHI0 MHOTUX 33434 Ha nocTpoenie. Ha stom
OCHOBAH TaK Ha3bIBaeMblit MeToJ noaobus.

Meroz nonobus COCTOMT B TOM, 4TO, IONL3YACH HEKOTOPBIMH JAHHBIMH
33a4a4M, CTPOAT cHa4Yaja Gburypy, 1000 Hy 10 HCKOMOIA, a 3aTeM nepe-
XOZAT K UCKOMOH. DTOT MeToj] 0cobeHHO ynoben Toraa, KOraa TOJILKO OfHA
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J3HHasi BEJINYMHA €CTh AJIMHA, & BCE MPOYHE BeANYHHDbI — WA YIJIbl, NN
OTHOLIEHHA JIMHHH; TaXOBbI, HAIPUMED, 3aJJa4YN: NOCTPOUTH TPEYTONLHUK
N0 XaHHOMY YTJly, CTOPOHE M OTHOUIEHMIO ABYX JAPYIMX CTOPOH MJM TO
JABYM yIJIaM H JJIMHE HEKOTOPOro OTpe3Ka {BbIcoTe, Meanane, GHCCeKTpUce
M T.1.); MOCTPOUTh KB3APAT NO JAHHOH CyMME MM Pa3HOCTH MEXJy
JUAAarOHaJILIO H CTOPOHOH U T. 1.

PemmM, nampumep, Takyo 3aaqy:

Banaua 1. IHocmpoums mpeyeoavnux, xozda dans 0dun u3 ez0
yeaos C, ommnowenue cmopon AC : BC, saxmouaowur smom yeoa,
u 65CoMa b, ONYWENNAR U3 BEPUUNDL FTNOZ0 Y248 HE TPOTMUCONOAIHCHYIO
cmopony (puc. 189).

Ilycte AC : BC =m :n, tie m u n — ABa JAHHBLIX OTpE3Ka HIIA JBA
JanHbIx ducaa. Crpoum yron C, Ha €ro CTOpOHaX OTKJAIbIBACM OTPE3KH
CA, n CBj, nponopuuoHajbHbie m ¥ n. Eciu m 1 n — oTpe3kH, 1o
6epem npamyio CA1 = m u CB; = n. Ecoiu m v n — 4ncna, 1o, BoIOpaB
IIPOM3BOJIbHEIN OTpe3oK [, ctpoum orpeskn CA; = mlu CB; = nl.

B oboux cayvaax umeem CA4; : CB; =m : n.

Tpeyronsuuk C'A; By, ouesuano, nogoben HCKOMOMY Tpeyronbm/n(y

Yro6bI IOy INTb UCKOMEIH TPEYTOIbHHK, IO~
crpouM B Tpeyronbuuke C'A; By Bwicory CD;, Cc
obo3nayuM ee 4epe3 h,. Bribupaem remeps npo-
U3BONBHBIA LEHTP NMOAOOHA U CTPOMM TpEeyTOJIb-
HHUK, nogobupiil Tpeyronsuuky A;B;C ¢ Koal?)-

4 D, B
buienToM noaobud, paBHbIM OTHOLIEHHIO o 1 1
1
rge h — JaHHasA BHICOTA HCKOMOrO TPEyrofib- 4 D B
HUK3. [lony4eHHBI# TAKMM TIyTEM TPEYroJbHHUK Puc. 189

H OyJeT HCKOMBIM.

Yrnobuee scero BuIGparb UEHTP Noa06Hs nps-

Mo B Touke C. B TakoM wiyyae nocTpoeHHE HMCKOMOTO TpPEyrONbHUKA
craHoBuTCs 0coBenno mpocrbiM (puc. 189). IIponomxaem swicoty CD;
rpeyroasuuka Ay B, C, otknaneiBaem Ha Hell otpesok CD, pasnbiit h,
H NpOBOAHM Npamyw AB, napasinenvayio A1 B;.

Tpeyronsunk ABC — HCKOMBI.

B 3azauax 3T0ro0 posa nosjokeHne KCKOMOH (DHTYyPhI OCTAETCA TPOU3-
BONBHBIM; HO BO MHOIMX BONDOCAaX Tpebyercs mocTpouTh PUrypy, nomno-
>KeHHe KOTOPOH OTHOCHTENBHO JAHHBIX TOYEK WM JIMHUI BIIOJHE ONpene-
JeHo. [Ipn 9TOM MOXKeT ClIyYUThCsl, YTO, OTPEMIMBINKUCE OT KAKOrO-HUOYIb
OZIHOrO M3 YCJIOBHi IONOKEHHA H OCTABUB BCE OCTAJIbHLIE, MbI TOJY-
quM BecuncieHHoe MHOKeCTBO (buryp, mo g0 6 H bt X uckoMoil. B Taxom
clydae MeTon nomobus moxer 6bITh ynorpebnes ¢ nonnsoii. [Ipusemem
NPUMEDHI.
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4

Puc. 190

3amava 2. B dannwii yeoa ABC enucams oxpysicHocmy, Komopaa
npozoduaa 6w wepes daxnyro mouxy M (puc. 190).

Or6pocum Ha Bpems TpeboBaHue, YTOOB! OKPYKHOCTh NMPOXOJHIA Ye-
pe3 touky M. Torma NaHHOMY YyCIOBHMIO YIOBJETBOpSAET GECUYHCIIEHHOE
MHOXK€ECTBO OKPY2KHOCTEH, HEHTPbl KOTOPBIX JIeXaT Ha buccexrpuce BD.
IlocTponM oaHy W3 TAKMX OKDPYKHOCTEH, HampuMep Ty, LUEHTP KOTOPOii
ectb 0. BossmeM Ha Hell TOUKY M, CXOLCTBEHHYO Touke M, T.e.
nexalnyio Ha jgyde M B, u nposegeM paguyc mo. Ecnn reneps nocrpoum
MO||mo, To Touka. O 6yxeT ueHTPOM HCKOMOro Kpyra. JleiicTBHTeNnbHO,
nposefs K ctopoHe AB nepnenpukynapel ON u on, Mbl DOJYyYHM TIO-
Jobusie Tpeyronbankn M BO u mBo, NBO u nBo, u3 koropsx GyneMm
HUMETb:

MO :mo=B0O:Bo; NO:no= B0 : Bo,

OTKyJa MO :mo= NO : no.

Ho mo = no; crepoBarensio, MO = NO, T.e. OKPY*XHOCTH, ONIUCAHHAS
paguycom OM c uenrpom O, Kacaercs cTopoHbl AB; a TaK KaK €€ HEeHTp
nexuT Ha BUcceKTpHUCce yria, TO OHA KacaeTcsa u cTopoHsl BC.

Ecsn 3a cxonCTBEeHHY10 TOUKY BO3bMEM APYTYIO TOUKY M) IEPECeICHUS
Jnyda M B ¢ OKpy»KHOCTBIO 0, TO HaiieM Apyroii nentp O BCKOMOTO Kpyra.
CanenoBaTenbHO, 331248 JOIMYCKAET B3, PELICHHS.

3agaga 3. B dannwii mpeyzorvnux ABC enucams pomb ¢ dannvim
OCPUM Y2A0M TAK, ¥Mobb. 00HA U3 €20 CTMOPON AEHCAAG HA OCHOSAHUY
AB mpeyeoavnurxa ABC, a dee ezo sepuwiunv. — na 60K06UT CMOPOHAT
AC u BC (puc. 191).

Or6pocuM Ha Bpems TpeGoBaHHe, 4TOOLI OfHa W3 BepmHH pomba
nexxkana Ha cropone BC. Torga MOXHO HMOCTPOMTL GECUNCIEHHOE MHO-
JKE€CTBO pOMOOB, YHOBJIETBOPSIOUIMX OCTAJbHBIM YCJIOBHAM 3aAa4u. I1o-
CTPOMM OJMH M3 HHX.
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BepemM na cropone AC npousBoib-
#y10 Touky M. Crponm yron ¢ Bepmnnoii
B 3TOH TO4YKE, DaBHbIH NAaHHOMY, OJHA
CTOPOHa KOTOpOro Gbuia Obl mapanneib-
Ha OCHoBaHHI0 AB, a Apyras nepecexasna
ocrosanue AB B nexotopoit Touke N. Ha 4= Y B
cropoHe AB or touku N oTKnaabiBaeMm
orpesok NP, pasuviit MN, u crpoum
pomb co croporamMu MN u NP.

Ilycte Q@ — ero uerBepras Bepmuna. Janee, suibupaem Bepmmny A
3a UeHTp monobust ¥ crpoum pomb, nonobusiil pomby M N P(Q), Beibupas
ko3 PuunenT nogobus Taxk, 9To6H BEpIIMHA HOBOre pomba, cOOTBeT-
CTByIOIad BepHluHe (), okazanach Ha cropowe BC. na stoit nemm
nponoinkaeMm npamyo AQ mo nepecedenus co croponoit BC B nekoTopoil
To4Ke . JTa TO4ka & OyJer OAHON M3 BepUIMH MCKOMOTO poMba.

IIpopoast M3 3TOH TOYKH NpPsIMbIE, NApANJIeNbHBIE CTODOHaM poMba
MN PQ, nosiyuaeMm MCKOMbIii poMb Ty2zu.

IpegocTaBiigeM CaMHM y4JaliuMCsl PEIIATh METOJOM momobus ciemy-
olKe 3a5a4y: -

1. IlocTpouTs TpeyronbHHK, 3Has ABA €ro yriia M PAJUyC OIMHCAHRON OKPYX-
HOCTH.

2. ITocTpouTh TPEYroMbHHUK, 3HAS OTHOUIEHHE BHICOTH K OCHOBRHHIO, YTOJ
TIPH BEPUIMHE ¥ MeaMaHy GOKOBOi CTOPOHEL.

3. fan ZAOB u suyrpu nero touka C. Hafith na ctopone OB Touky M,
pasHO orcrosimiyio or OA u ot Touku C.

Puc. 191

5. HEKOTOPHIE TEOPEMHEI O ITPONIOPIIMOHAJIBHHEIX
OTPE3KAX

182. Teopema. Cmoporn yeaa (ABC), nepecexaemuvie pa-
dom napaanesswwxr npamwr (DD,,EE,,EF,,...), paccexaromca
UMU HA NPONOPUUOHAAbHBE “acmu (puc. 192).

Tpebyerca noka3aTh, uTo

BD DE _ EF
BD, T D\E,  EF’

HJIHA

BD : DE = BD; : D1 Ey;
DE:EF = DE, : E4F, urn.

ITpoBonsi Bcnomorarensubie npsimpie DM, EN u T. 1., napasienbHbie
BA, mbl nonyuum tpeyronsuuku BDD,, DEM, EFN wu t. A., KoTOopble
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BCE NOAO0HBI MEXAY COOOH, TaK KAK y[VIBl Y HUX COOTBETCTBEHHO PABHBI
(BcnescTBye napasnensHocTH npamsix). M3 ux nmonobus cieyer:

BD DE EF

BD, DM EN "%

3aMeHMB B 9TOM psilly PaBHbLIX OTHOIEHHI orpe3ok DM na D, E;, orpe-
30k EN na Ey Fi u 1. 1. (IPOTHBONONOXHbIE CTOPOHBI NIAPAJIETIOrPAMMOB
PaBHBI), MBI IOy YHM TO, YTO TPeBGOBATIOCH JOKA3ATH.

183. Teopewma. Jee napaascavune npamue (MN, M Ny,
puc. 193), nepecexaemuie padom npamwx (OA,0B,0C,...), ucxo-
dawux us odnoti u motli arce mouxu (O), paccexarwmca umu wa
nponopuyuonaavHuie wacmu. Tpebyercs Joka3aTh, 4r0 oTpesku AB,

0
A/B/ C| D N
A/ 701 \D,
7 ] M
Puc. 193

BC, CD,... npamoii M N nponopuuoHanshbl orpeskam A;B;, B;Ch,
C1Ds,... opamoit M Ny.

W3 nonobus rpeyronnuukos OAB u 01 Ay B1(§ 159) u TpeyronsHukos
OBC u OB;(C; BbIBOAUM:

AB _ BO . BO _ BC
A1B; T B0 B0 BC’

OTKYy1a
AB  BC
AlBl - Bl 01 '
ITonobueiM e 00pa30M JOKA3HIBAETCA MPOMOPUHOHAIBHOCTD H IIPOYMX
OTPE3KOB.

184. 3agpaua. Pasdeaumv ompesox npamoti AB (puc. 194) na
MPU NGCITIU 8 OMHOWEHUL TN 2 N : D, 20e M, T, P — JGHHHE OTMPEIKY ULU
darmme wucaa.

Ilposena nyuy AC moa npomsBoibHBIM yriom K AB, orioxmm Ha
HeM OT TOo4YKM A OTpe3kH, paBHbie oTpe3kam m, n U p. Touky F —
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KOHell OTPe3Ka. p — coelaunsieM ¢ B npamoit BF n yepe3 kouust G u H
OTJIOXKEHHBIX OTPE3KOB NposoguM npsimble GD u H E, napannensuste BF.
Torpa orpesok AB pasaemmrca B Toukax D n E Ha 4acTH B OTHOWIEHHH
m :n:p Ecm m, n n p osHayaoT kakne-uubyap uuciaa, Hanpumep 2,

Puc. 194 Puc. 195

5, 3, TO IOCTPOEHNE BLIMOJIHAETCA TAK K€, C TOM JIMINL Pa3HUIEeH, YTo Ha
AC' OTKNanbIBAIOTCA OTPE3KH, PABHBIE 2, 5 B 3 IPOU3BOIBLHBIM €IUHHLIIAM
JIJIMHBL.

KoHe4yHo, yKasaHHOe noCTpOeHHe NPUMEHHMO K JEJIEHHIO OTPe3Ka He
TOJILKO Ha TPH 4aCTH, HO Ha KAKOe YTrOJHO HHOE YHMCJIO JacTei.

185. 3agaua. K mpem dannoim ompesxam a, b u ¢ watimu
wemeepmuiti nponopyuonasvksiti (puc. 195), T.e. HafiTH TakoM OTpe30OK
T, KOTOPBIil yA0BJIETBOPSsLI OBl IPONOPLHH;

a:b=c:zx.

Ha croponax npoussonbuoro yraa ABC orknaapiBaem orpesku: BD = q,
BF = b, DE = c. IlpoBens 3arem uepe3 D u F npamyio, nmocrpoum
EG||DF. Orpe3sok FG Gynet UCKOMBDIi.

CpoiicTBo GHCCEKTPHCH] yTIJia TPEYTroJbHHUKA

186. Teopewma. Buccexmpuca (BD, puc. 196) a10b020 yzaa
mpeyzoavhura (ABC) deatsmn nipomusonoaosiCHyo cmopony ua
wacmu (AD u CD), nponopuuoHasbrse NPUAEHCAUWUM CIMOPO-
HAM MPeyzosbHUKQA.
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Tpebyerca nokasare, yto ecnd ZABD = £ZDBC, to AD : DC =
= AB : BC.

Iposenem C'D||BD no nepecedenus B Touke E ¢ npogomxenuem cro-
pousi AB. Toraa, cornacuo reopeme § 182, MbI 6yaeM HMETb NPOHCGPLUIO:

AD:DC = AB : BE.

Yro6bI OT 3TO# NponopuKK nepeiTH K TOH, KOTOPYIo TpebyeTcs AOKA3ZATD,
IOCTATOYHO OBHApPYKUTh, 4T0 BE = BC, T.e. ywro ABCE pasnobeapen-
Helit. B stoM tpeyronnuuke LE = ZABD (kaK yriel, COOTBETCTBEHHBIC
nOpu napaninenbubix npameix) u ZBCE = ZDBC (xak yrsisl, HaKpecT
JieXXamue MpH TexX Xe napautensusx npsameix). Ho ZABD = /DBC no

E
F
B
B
E
A D C 4 C D
Puc. 196 Puc. 197

ycnopuio; 3uaunt, ZE = ZBCE, a noroMy pasubt u croporst BC u BE,
JIeXKallue MPOTHUB PaBHLIX yryioB. Tenepb, 3aMeHHB B HAIMCAHHONK BbILIE
nponopuuy BE wa BC, nonyuuM Ty IpPOnOpuHIo, Koropywo Tpebyercs
JI0KA3aTh. ‘

Yucneunnoit npumep. lycte AB = 10;BC = 7T u AC = 6.
Torna, o6o3nayus AD OGyKBO# T, MOXKEM HamMcaTh IPOHOPLHMIO:

z:(6-z)=10:7,
OTCI0/Ia HalineMm:

7z =60 —-10z; Tz + 10z =60; 17z = 60;

CaepoBaTensHo,
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187. Teopewma (BbpaxkaroUwas cBOKCTBO OUCCEKTPUCHI BHELIHETO
yraa Tpeyroasuuka). Buccexmpuca (BD, puc. 197) enewnezo yzaa
(CBF) mpeyzoavruxa (ABC) nepecexaem npodoasicerue npomu-
aononodcroti cmoponts (AC) 8 maxoti mouxe (D), pacemoanus
rxomopoti (DA u DC) do xonuyoe 3moti cmopons. nponopuuoxas-
HH pUAeHCAULUM cToporam mpeyzoavruxa (AB u BC). Tpeby-
€TCs1 JOKa3aTh, 4yro ey ZCBD = ZFBD, 0 DA: DC = AB : BC.

IIposenst CE||BD, nonyuum nponopuuio:

DA:DC =BA: BE.

Tak kak ZBEC = /FBD (xak cooTBercTBeHHble), a ZBCE = LCBD
(kaxk HaKpecT Jexallipe NPHM NAPALIENbHBIX OpAMbIX) M yriusl FBD
u CBD pasusl no ywiosuw, to ZBEC = /BCE; 3uauut, ABCE
pasHobenpennstil, T.¢. BE = BC. Iloacrasus B nponopuuioo BMecto BE
paBHbI# oTpe3ok BC, moiydum Ty NpOIOPLHMIO, KOTOPYI0 TpeGoBasioch

I0KA3aTh:
DA :DC = AB: BC.

IITpumeuyanne Ocobuii ciydali npeacrapisier 6UCCEKTPHUCE BHEIL-
HEro yrjia pM BepLIKHE PaBHOGEAPEHHOrO TPEYTOJIbHAKA, KOTOPas Napai-
JIEJIbHA, OCHOBAHHIO.

6. METPUYECKHWE COOTHOIIIEHU A
ME22KOY 3JIEMEHTAMM TPEYTOJIbBHUKA
H HEKOTOPHIX OPYI'IX ®UI'VP

188. Teopema. B npamoyzoavHom mpeyzoavHuxe nep-
NEHOURYARD, ONYUWEHHBL U3 BEPUIUND NPAMO20 Y240 HG 2UNO-
MeHY3Y, €CTb CPEIHAA NPONOPUUOHAALHER GEAUNUHA MEINHCIY
OMPEIRAMU, HA KOMOPHE OCHOBGHUE NEPNEHUKYAAPA Jeaum
2unomeny3y, a xaxHcounl xamem ecms CPEIHAR NPONOPUUOHAAD-
HAR MENHCOY 2uNOMEHY30T U NPUAEHCAULUM K SMOMY Kamemy
OMPEIKOM 2UNOMEHY3bL.

[Mycts AD (puc. 198) ecTh nepnesauKyJsAp, ONYIEHHbIH U3 BEPILIMHbI
npamore yria A Ha runorenysy BC. Tpebyerca mokasars crnenymworye
TP TIPONIOPIIHY;

BD_AD. , BC_AB_ . BC_AC

AD " DC' “YAB  BD' YAC DC’

IepBy0 MpoOnOpUHIO Mbl JOKaxKeM M3 noaobusi tpeyronpuuxkos ABD
u ADC. DT TpeyroibHUKH TOAOOHLI, TOTOMY YTO

l=/4 u [£2=/3
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BUICACTBYE NEPNEHAMKYIAPHOCTH ux ctopon (§ 80). Bossmem B AABD
Te CTOpoHbl BD n AD, KOTOPBIE COCTABJAIT NEPBOE OTHOIICHHE JOKA-
3pIBAEMOH nponopuyM; cxodcTBeHHbIMU cropoHaMmu B AADC 6ynyr AD
u DC*), nosromy

BD:AD = AD : DC.

Bropyio nponopumio nokaxeMm us nozobus tpeyroibhukos ABC u
ABD. 9Tt TpeyroibHuKH NOAZOGHBI, NOTOMY YTO OHH NPAMOYTOJbHBIE
u ocrpetit yron B y mHux obuwit. B AABC Bo3bMeM Te cToponnt BC
1 AB, XOTOpble COCTABAAIT NEPBOE OTHOLIEHHE JOKA3BIBAEMOfi PONOD-
LMHM; CXOJCTBEeHHBIMU cTOopoHaMu B AABD 6ynyr AB n BD; nostomy

BC : AB=AB:BD.
Tpernio mpoHopHio AoKaxkeM U3 noxobus Tpeyronpuukos ABC u ADC.
OTH TpeyronbHUKY NOAOGHBI, IOTOMY 4TO OHM 063 MPSMOYTOIbHBIE M HMe-
10T obuuit ocrpetit yron C. B AABC Bossmem cropousl BC u AC;
cxoacTeeHubpiMu cToporamu B AADC 6ynyr AC u DC; nostomy

BC: AC = AC : DC.

/N
m B D c

Puc. 198 Puc. 199

189. Cuaepcraue. Iycrs A (puc. 199) eCcTb NPOU3BONLHASA TOUKA
OKDY?KHOCTH, OMUCAHHOI Ha guamerpe BC. CoeMHUB KOHLBI QUAMETPA
C 3TOA TOYKOMH, MBI NMOAYYHM npaMoyroiasHbiii AABC, y KOTOpOro rumo-
TeHy3a eCTb AHAMETP, a KaTeThl CyTh xopap! (§ 125, 2). IIpumensas moxa-

*) Yrobur Ge30mubOMHO ONpeneNnTh, KAKHE CTOPOHE! B3ATHIX TPEYTOMbHHKOB CXOJ-
CTBEHHBl MeXAy coboif, MOME3HO NEP>KATHCS TAKOrO IIyTH:

1) yKa3aTh yIJiel, IPOTHB KOTOPHIX JIEKAT B3SThie CTOPOHBI OJHOTO TPEYTrONbHUKA,;

2) Ha¥iTH paBHbIE UM YIJIB B APYFOM TPEYTONhHHKE;

3) B35Tb MPOTHBOJIEXKAIHE HM CTOPOHBL.

Hanpuwmep, ans tpeyronbuukos ABD u ADC paccyXmaeM Tak: B TPEYTOJbHHKE
ABD croponst BD u AD nexar nporus yrnos 1 u 3; B Tpeyroasuuke ADC sTuM
yraam papHnl 4 u 2; DPOTHB HHX Jexar ctoponn! AD m DC. 3uauut, cropoun AD
u DC cxoacrsenns co croponamu BD u AD.
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D D

B

Punc. 200 Puc. 201

3aHHYIO BBILIE TEOPEMY K 3TOMY TPEYTOJbHHKY, IPUXOIUM K CIEAYIONIEMY
3aKJIIOYEHHIO:

Hepnenduxyaap, onywennvili u3 ¥axol-4ub0 MOYKU OKPYHNCHOCTRU HA
duamemp, ecmv CPeOHAA NPONOPUUOHAADHAR BEAUNUNA MENHCIY Ompe3Ka-
MU, HEG KOMOpble 0cHosarue nepnenduxyaape deaum duamemp, o Topda,
COLUHATOWLAA ITY TMOMKY € KOHUOM JUGMEMPA, €CTNG CPEOHAR TPONOP-
YUOHAALHAR MeNHCIY JUAMEMPOM U TPUIEINCAUUM K Topde OMPE3KoM
duamempa.

190. 3 axgawya. IloctpouTh OTPE30K, CPeAHMIT TPONOPIUOHATBHDIH
MEXJAY ABYMsl OTPE3KaMH a u b.

3alagy 3Ty MOXKHO PELIUTb JABOSIKUM IyTEM:

1) na npoussonbHOil npamoii (puc. 200) orknaasiBaeM orpesk AB = a
u BC = b; Ha AC, Kak Ha JHaMeTpe, ONUCHIBAEM NOJNYOKPYKHOCTb; H3 B
BOCCTAaBJISIEM JI0 IEPECEYEHU ¢ OKPYKHOCTBIO nepnengukysap BD. 3tor
[epHeHIUKYIAP U €CTh HCKOMAsi CpEIHss POIOPUHOHabHas Mexay AB
u BC.

2) Ha mpou3BoibHON npsmoit (puc. 201) orknanpBaeM or Toukn A
orpe3ku a 4 b. Ha Gonbuiem M3 3THX OTPE3KOB ONMUCHIBAEM IOJYOKPY K-
HocTh. IIpoBensi U3 KOHLA MEHBILEro OTpe3Ka Nepnesuukyaap k AB 1o
TIepeceveHns ero ¢ OKpy:kHocTeio B Touke D, coegunsiem 4 ¢ D. Xopaa
AD ecTb CpefHsis NPONOPIHMOHANBHAA MEXKAY a U b.

191. Teopema ITudaropa. J[lokasaHHbIe BbIIE TEOPEMBI TTO3BOJIS-
10T 0GHAPY>KUTDH 3aMeyYaTesIbHOe COOTHOMIEHHE MEXKIY CTOPOHAMH JIIoDOro
NIPSIMOYTOJIBHOTO TPEYTOJIBHUKA. JTO COOTHOLIEHHE OBIIO BHEpBHIE 3aMe-
yeHo rpeyeckuM reomerpoM [Ingaropom (VI B. mo H. 3.) ¥ HOCHT OITOMY
eroumss — teopema lludaropa.

Ecau cmopons npamMoyzoabHO20 MPEYZ0ALHUKG UIMEDEHDL
odnoti u mot sice edunuuyeld, Mo Keadpam OAUHBL 2UNOTNEHY3B
paser cymme K6adpamos daur Kamemos.
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A Iycrs ABC (puc. 202) ectb npsiMo-

yrombHblii Tpeyronbhuk, AD — mnepnen-

c b JUKYJISp, ONYUEHHbI! Ha TMNOTEHY3Y U3

h BepIUHHELI npsaMoro yria. Ilonoxum, gro

CTOPOHBI M OTpEe3KH I'HIOTeHY3bl H3Me-

By s | D —~C PeHbl OJHOH M TON XkKe eAuHMIENH, NpH-

c e
I:  _a __b__>.| YeM NOMYyYWIMCh YMCIa a, b, ¢, ¢’ u b

Puc. 202 (IpUHATO AJMMHLI CTOPOH TPEYTONLHHKA
) 0603Ha4aTh MalbIMH OyKBaMH, COOTBET-
CTBYOIIMMYU 001b1IMM OYKBAM, KOTOPBIMHM 0D03HAYEHbl NPOTHBOJICXKAIIINE
yrasi), [Ipumensis reopemy § 188, MoxkeM HanmucaTh NPOIOPIHA:

a:c=c:¢'" u a:b=>b:V,

OTKyZa ac'=c® u ab =b%
CrOXHB [IOYJIEHHO 9TH JBa PABEHCTBA, HalleM:
ac'+ab = +8, wm a(c'+¥b)=c+b.

Ho ¢’ + V' = @, cnenosarenbro,
a? = + b2

31y TeopeMy OOGBIKHOBEHHO BBIPA’KAIOT COKPAIIECHHO TaK: xeadparm
2UNOMEHY3bL PABEH CYMMeE KEAOPAIMO8 KAMemos.

IIpumep. Iomoxum, 9TO KATETHl, U3MEPEHHbIE KAKOH-HAOYIb JIu-
HEeHHOH eqUHUIEH, BIPaXKaIOTCA YUCIAMHI 3 U 4; TOTja THIIOTEHY3a, B TOM
JKe eIMHHUIIE BBIPA3KUTCA YHCIIOM T, YAOBJCTBOPAIOUUM YPABHEHHUIO!

22 =324+42=9+16 =25,

oTkyga T = V25 = 5.

3ameuvanne. IIpaMOyronbHbIl TPEYTOILHHK CO CTOpoHamu 3, 4
H 5 Ha3BIBAETCAd YACTO ErHJETCKHM TPEYrOJLHHKOM, TAK KaK OH OBl
H3BECTEH elle APEeBHHM e€IMOTAHAM. TaK, MX 3eMJeMepsl s NOCTPOeHUsA
NPAMOro Y13 Ha 3€MHOH INOBEPXHOCTH NOJIH30BAJNCH TAKUM IPHEMOM:
6eueBKy NOCPEJCTBOM Y3J10B OHM Pa3feiisin Ha 12 paBHBIX 4acTell; 3aTeM,
CBA3aB KOHIIbi, HATATHBANH €€ Ha 3emye ([OCPEJCTBOM KOJILEB) B BHJIE
TPEYIONbHHKA CO CTOpOHaMH B 3, 4 m & nenenwmii; Toraa yroia Mexnuy
CTOPOHAMH, PABHBIMH 3 H 4, OKa3bIBAJICA MPAMBIM®).

*) IIpsiMOyrobHBIE TPEYTONLHMKH, Y KOTOPHIX CTOPOHBI H3MEPSIOTCA UEJBIMK YHC-
JI2MH, HOCAT Ha3BaHue NMuharopoBHX TPEYTOJBHKKOB. MOXXHO J0Ka3aTh, YTO KATETHI
T ¥ Y K THINOTEHY3a 2 TAKAX TPEYrONbHUKOB BHIDAKAIOTCH Clleayrommmu dhopMyiamu:

z=2ab, y=a?—b% z=a®+d?

rie a u b — Npon3BONbLHBIE LEnle YHCIa NPH YCIOBHH, 9TO @ > b.
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Teopema. ITudaropa umeer eme Jpyrywo pOpMyJIHPOBKY, HMEHHO TY,
KoTOpas ObL1a 415 Hee monydena caMuM [Tudaropom. C 3toit ¢popmynu-
POBKO# Mb! O3HAKOMuUMCA no3gree (§ 257).

192. Cuaencrsue. Keadpamm xamemoe omuocames mexcoy co-
6ot xax npuaescaujue ompesxu zunomenysv. JelcTBUTENLHO, U3 ypaB-
HeHHi npeaplAylIero naparpada HaXoQuM:

:bl=ac' :iab' =c': V.
193. 3ameuanne 1. K tpem paBeHcTBaM, KOTOPhIE MBI BbIBEJIH
BBILLEC:
Dac' =c* 2)ab =b* n 3)a® =0+,
MOXKHO TMPHCOEAUHHUTD elIE CIEAYIOMmMUE ABa:
4 +c’'=a u 5)hZ=0b'c’

(ecarn GyxBoit h obo3nauum anuny Boicotst AD). 3 sTux paseHCTB Tpe-
Th€, KAK Mbl BHUJIEJH, COCTABJIAET CJI€JCTBHE MEPBLIX ABYX M YETBEPTOrO,
TaK YTO U3 NATH PABEHCTB TOJIBKO YEThIPE HE3aBHCHUMBI; BCJIEGICTBUE TONO
MOXKHO MO JaHHBIM JBYM U3 IIECTH YHCeJ HAXOJUTb OCTANIbHBIE HETHIpE.

[ mpuMepa NoJIoAKuM, YTO HAM JAaHbI OTPE3KU CHNOTEHY3b! b' = 5M
u ¢' = 7wMm; Toraa

a=b+c' =12 c=vac'=v12-7=v/84=9,165...
b=vVab'v12-5=v60="7,745...
h=Ve'd =v5-7=v35=5,916....

3amevanue 2. Brocaenyompx reopeMax Mol 6yeM COKPAILEHHO
TOBODHTB: «KBAJPAT CTOPOHBI» BMECTO:«KB3APAT YHCIA, BLIPAKAIOLIETO
IJMHY CTOPOHBI», HIIA: «[IPOU3BEJEHUE OTPE3KOB» BMECTO: «[POU3BEICHHE
4HCeJl, BbIPAXKAIOWMX JJauHbl oTpe3koB». [Ipu stom Gyanem mompasyme-
BaTh, YTO OTPE3KH U3MEpPEHbl OAHON U TOil Ke eAuHMIIEeH.

194. Teopema. Bo scaxom mpeyzoavruxe xeadpam cmo-
PoMN, aedicauwieti NPomMUus ocmpo20 ya.aa, pasen cymme xeadpa-
moe deyx dpya2uxT cmopor 6e3 yoeoenroz0 npoussedenus xaxoti-
HUbYOL U3 IMUT CMOPON HA OMPE3OK €€ OM BEPUIUHN OCMPO20
yaaa do eévicomt.

IIyete BC — cropona AABC (puc. 203 u 204), nexauias npoTus
ocrporo yrina A, 1 BD — BuIcoTa, OnyIeHHaA Ha KAKYI0-Tu60 H3 OCTab-
HBIX CTOpOH, Hanpumep Ha AC (wm Ha npogmomkenne AC). Tpebyerca

J0Ka3aTb, 4YTO
BC? = AB? + AC? —2AC - AD,
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B niv, 0603HaYaA JUIMHBI JIMHUI MajbiMu OyKBa-
MH, K2K YKA3aHO Ha DHCYHKe, H3J0 HOKA3aThb
PABEHCTBO:

a? =0+ ¢ —2be’.

N3 npamoyronsuoro ABAD naxonum:

A C
| ' [ ‘ )
[ ey @ = h 4 (@) 0
Puc. 203 OnpememuM  Kaxplii u3 KpajgpatoB h?
u (a’)?. Us npsimoyrombaoro ABAD Haxomum:

Rt =c* - ()% (2)

C nmpyroit croponst, a’ = b — ¢’ (puc. 203) wmm a’ = ¢' — b (puc. 204).

B o6oux cinyugasx nns (a’)? nomydaeM ofHO M TO e BbIpacKeHHE:
(@) =(b-c")? =0 - 2ac’ + (c')?

(@) =(c"-b)%=(c'-b2=(c")?—2bc' - 2bc' + b2, ®)

Teneps paBercrso (1) MOXKHO NepenHCATb TaK:
A= -V +b -2’ +(c")? = +b% 2.

195. Teopewma. B mynoyzoavrom mpeyzoasvruxe xeadpam
CTROPOHYL, sedicaweli NPOMUB MYNO20 Y2AG, PAEEH CYMME KEa-
dpamos dsyx JdpysuxT CMOPOR, CAONHCEHHOU c YdsoeHMBIM NPO-
u3eedenuem xaxol-nubyds u3 IMUT CMOPOH HA OMPeE3ox ee
NPOJoAINCEHUSR O BEPUIUNHBL TNYNO20 Y2aa 00 6biCombL.

B

D
[ C
[ —,'L“a = D;.:_a'_.l.?__b 4
Puc. 204 Puc. 205

Ilycre AB — cropona AADC (puc. 205), nexamas nNpoTHusB TYHOro
yria C, u BD — BbicoTa, onyimeHHasi Ha NPOJO/IKEHWE KAKOU-1MO0 u3
OCTANBHBIX CTOPOH, Hanpumep Ha AC; Tpebyercs JoKa3aTh, 9TO

AB? = AC? + BC? + 2AC - CD,



I11.6. METPUYECKUNE COOTHOIUHEHHSA 149

WX, NPUMEHSA COKpaieHHble 0603HAYMEHH, COTIACHO YKA3AHUIO Ha DHU-
CYHKe:
A =a?+ b+ 2ba’.

13 tpeyronsuukos ABD u CBD naxoauwm:

E=h+(c')¥=a-(a")+( +V)?=
=a—(a")? + (a')® + 2ba’ + b* = a® + b* + 2ba’,

4TO U TPeOOBAJIOCH AOKA3ATE.

196. CnencTsue U3 Tpex NOCIEIHAX TEOPEM BLIBOIUM, YTO
Keadpam CMOPOHBL - MPEY2OLLHUKA
pasen, Mendvuie tuau 0oabuwe CyM- B . C
Mbi K6a0pamMos 06Yx dpy2ux cmopon,
CMOMPA N0 MoMy, bydem Au npomu- H
soaedcausuti yeoa npamot, ocmpwuid
uau mynot. O1ciona cinenyer obpar-
HOE TIPEJIOKEHHE: Y204 MPEY20Ab- y P
HUKXG OKQIHCENCA TIPAMBIM, OCTILDBLM E D
UAL MYNBLM, CMOMPA NO Momy, Gy- Puc. 206
dem au K6adpam npomueoseHcauLet
IMOMY Y2AY CINOPONH. PAGEH, MEHbLULE UAL O0AbWE CYMMBL KBAIPAMOE
deyx dpyeuxr cmopon.

197. Teopema. Cymma xeadpamoe duazonanreti napasae-
A02PAMMA PAGHA cyMmMe Keadpamos ezo cmopon (puc. 206).

W3 sepmmH B u C napanenorpamma ABCD onycruMm Ha OCHOBaHHE
AD nepuenaukynapsl BE u CF. Torna u3 tpeyronsaukos ABD u ACD
HaXOIHUM:

BD? = AB? + AD? - 2AD - AE;
AC? = AD? + CD? + 2AD - DF.

[Ipamoyronbubie Tpeyroabuuku ABE u DCF paBrbl, TAK KaK OHH UME-
IOT MO PaBHO# TUIIOTEHY3€ U PABHOMY OCTPOMY yray; nosromy AE = DF.
3aMeTuB 3TO, CJIOKHKM IOWICHHO ABA BHIBEJEHHBIX BBIILIE PABEHCTBA; TOrA
2AD - AE u 2AD - DF B3aMMHO yHUYTOXAIOTCS, H MBI IOy YHM:

BD? + AC? = AB* + AD* + CD* + CD? = AB? + BC? + CD? + AD”.
198. BrIduciieHHe BBICOT TPEYroJILHMKA MO €ro CTOPOHAM.

Onpenenum BoicOTy h, Tpeyrombunka ABC, onywmeHHY0 Ha CTOPOHY
BC = a (puc. 207 u 208). O6G03HaHUM OTPE3KH CTOPOHBI a (IIPOAOIKEHHOM
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c h
ha\ 4 |
B B&

o't = E:~—»l<—b'

H——- - g A |
Puc. 207 Puc. 208

B ciay4ae tynoro yraa C, puc. 208) TaKuM obpa3oM: orpe3ok BD, npu-
JIeXKAUHiA K CTOPOHE ¢, Yepes ¢, a otpesok DC, npunexaumii K CTOpoHe
b, uepes b'. Ionbsysacs TeopeMon O KBaJapaTe CTOPOHBLI TPeyroibHKKA,
nexaueit npotus ocrporo yraa (§ 194), MoxkeM HanucaTh:

b? = a? + ¢ - 2ac’.
N3 310r0 ypasHeHus HaxoguM OTPE3OK c':

,_at+c -
¢'= —
2a ’

nocjie 4ero u3 tpeyronpauka ABD onpenensieM BBICOTY KaK KATeT:

a? + ¢ —b?\?
he = 42— [E 2207
e ()

Takum xxe myTeM MOXKHO OIPEeJENNTD B 3aBUCHMOCTH OT CTOPOH TPEYFOIIb-
HMKA JJIHHBI Ry, B A, BBICOT, ONYIEHHBIX HA CTOPOHLI b 1 c.

7. HPOﬁOPLIPIOHA.TH)HbIE JIMHNU B KPYTE

199. HekoTopele IpONoOpuHOHAAbHEIE JMHUH B KPyre MBI YKa3aJH
panee (§ 189); Tenepn yKaxkeM elle Apyrue.

Teopema. Ecau wepes mouxy (M, puc. 209), esamyro enympu
xpyaa, nposedens xaxar-wubydv xopda (AB) u duamemp (CD),
mo npouagedenue ompe3dxos opdw (AM - MB) pasmo npousee-
denuro ompeaxos duamempa (MD - MC).

IlpoBens nse Bcnomorarenwssie xopabl AC u BD, mpl noay4nm nBa
tpeyronbiauxka AMC u M BD (noxpbiThie Ha DUCYHKE IITPHXaMH), KO-
TOpble MOAOOHBI, TaK KaK y HUX yriel A u D paBHBI Kak BIMCAHHbIE,
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ONHpaloMmuecs Ha OAHY H Ty Xe ayry BC,
u yrast C u D paBHbl Kak BOMCaHHbIE,
OTIpAIOUIKeCs Ha OAHY ¥ Ty Xe xnyry AD.
13 nopobus TpeyronbHUKOB BHIBOIUM:

AM :MD=MC: MB,

OTKYyJa
AM -MB =MD -MC.

200. CnegctBue. Ecau uepes
mouxy (M, puc. 209), é3amyrwo enympu
XPY2a, NPOGEIEHO CKOALKO Y200H0 TOpd Puc. 209
(AB, EF, KL,...), mo npouseederue ompeaxoe xaxncdoii topdu ecms
YUCAO NOCTNOAHKOE Ok 6CeT ZOpJd, TAK KAK IS KAXKJOH XOpABL 3TO Ipo-
H3BeJleHHe PaBHO NPOM3BEJEHAI0 OTPE3KOB guamerpa C I, mpoxoasmero
Yyepe3 B3ATYIO TOYKy M.

201. Teopema. Ecau uz movxu (M, puc. 210), eaamotii
ene Kpyza, nposedensvt X Hemy Kaxaa-nubydv cexywas (MA)
u wacameavras (MC), mo npoussedenue cexyweti na ee enewt-
HI010 “acmb Paero xeadpamy xacamesvmoti (IPEANOTATaLTCS, YTO
CeKyIluasi OrPaHH4YEHAa BTOPOH TOYKOHM IepecedeHMs, a KacaTelbHasd —
TOYKOM KACAHHS).

Pnc. 210

IIposeaem BcnoMorarensusie xopasl AC u BC; rorna nojyyuMm ABa
rpeyronsuuka M AC u M BC (nokpulTble Ha 4YepTe)ke IITPUXAMH), KO-
TOpble NOAOOHBI, NOTOMY 4YTO y HUX yron M obumit u yrnmmt MCRB
u CAB paBHBL, TaK KaK KaXXIplif M3 HHX H3MepHAeTCs IOJIOBHHOH IyrH
BC. Bossmem B AM AC croponst M A u M C; cxoncTBEHHBIME CTOPOHAMM
8 AMBC 6yanyr MC u M B; nosromy

MA:MC=MC: MB,
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OTKyZJa
MA-MB= MC?.

202. Caencrsue. Ecau us mowxu (M, puc. 210), 63amoti ene
xpyaa, npogedens. K Hemy cxoavro yeodno cexywuz (MA, MD, ME,...),
mo npouseederue KaAHCIOU cexywell HA ee GHEWHIOID YACMb €CMb YUCAO
TIOCTROANNOE 04 6CET CEKYUSUT, Tax Kax Jan Kascloli cexyweld mo
npouseedenue paeno xeadpamy xacameavhol (MC?), nposedennot uz
mowxu M.

8. TPATOHOMETPHUYECKHNE ®YHKIIUU OCTPOTO
YIJIA

203. Onpepnenenue. Ilycrs o 6ynmer Kaxofi-HMOYAbL OCTPbIi
yroxn (puc. 211). Bo3dbMeM Ha OJHON U3 €ro CTOPOH MPOU3BONLHYIO TOYKY
M wu onyctuM u3 nee nepueHgukynap M N Ha Apyryio CTODOHY Yrja.
Torpa MbI monyguM npaMoyronbHsiii Tpeyroabuuk BMN. Bosbmem or-
HOIHEeHHS] CTOPOH STOT'O TPEYTONbHHUKA TIONAapHO, & HMEHHO:

MN

BM

BN

BM

MN

BN
OPUJIEKANIEMY, H UM OOpaTHbIE OTHOUICHKS:

, T- €. OTHOIIIEHHE KATeTa, IIPOTUBOJIEXKAIIIErO YTy ¢, K THIOTEeHy3e;

, T. €. OTHOIIEHHE K3ATEeTa, IPUJIEXKAIUEro K yIJIy @, K IMIOTEHY3€;

» T.€. OTHOIUEHME KaTeTa, NPOTHBONEXKAIIEro yIiy ¢, K KaTery

BM BM BN
MN’ BN’ MN’

Bennunna KaXIOro M3 3THX HIECTH OTHOLICHHH HE 3aBHCHT OT IOJIO-
sKeHusa To4kd M Ba cropoHe BC. [elcTBAUTE/ILHO, €CITH MBI BMECTO TOY-
Ku M Bo3bMeM xpyrme Todku M', M", ... u onycTHM nepneBAUKYSpEI
M'N', M"N", ..., to obpazosasumuecs Tpeyronsuuxu BM’'N', BM"N" . ..
6yayT nonobHbl Tpeyronbuuky BM N, Tak KakK COOTBETCTBEHHbBIE YTJIbI HX
oAuHaKOBHL. Tak Kak B NOZOGHBIX TPEYTOJbHHKAX CXOJCTBEHHBIE CTOPOHEI
IIPOMIOPIIMOHAJIbHBI, TO

MN MINI M//NII
BN ~ BN’ = BN"

BN _ BN' _ BN"
MN ~ M'N'~ M"N" ~
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Benuynna KaxXX0ro M3 B3ATHIX HAMM OT-
HOIIEHUH He 3aBHCHT TAaKXKE W OT TOro, Ha
Kako#t cropone yrna 6Geperca touka M. Ec-
Ji¥, HaNpUMep, Mbl BO3bMeM To4Ky M) (ToT
JKe PHUCYHOK) Ha cropone BA u nposenem
M, N, BC, Tto tpeyronbeuk BM;N; Takxe
6yner nogoben ABMN, 1ak Kak Yy HHX N N N" M,
HMeIOTCA MO JABa PaBHBIX yria, MMEHHO MO
UpAMOMY YIVIy M MO OCTPOMY ¢, KOTOPBIH
BXOAUT H B TOT, H B APYTOil TPEYroOjbHHK;
N03TOMY

Puc. 211

MiNi _ MN

BM;  BM
Takum 06pa30oM, B3sATbIE HAMH OTHOLIEHHs HE MEHSAIOTCS IIPH M3MEHeHMH
HONOXKEHHsA TOYKH M Ha 3TOi WK APYrofl CTOpOHEe Yria a, HO KOHEYHO,
OHHM M3MEHSAIOTCA DY U3MEHEHUH BEJIMYHMHBI CAMOI0 YTIJIA.

Ilpn 3TOM KaxXAOMY pa3Mepy YIJla COOTBETCTBYeT BIOJHE OIpeAeseH-
HOe 3Ha4eHHe KaXKJOTO U3 9TUX OTHOLIEHHI.

TlosToMy MBI MOKEM CKA3aTh, YTO KAXKJ0€ OTHOMIEHHE €CTh (PYHKITUS
TONBKO YI13 M XapaKTepHu3yeT coboii BEJIMYUHY ITOrO yIJia.

Bce ykasaHHble OTHOLIEHW: NPHHSATO HA3BIBATH TPUTOHOMeTpUYE-
ckumn byakouamu yriaa. Jame apyrux w3 6 orHomenuii Gepyrca
crepyromue 4, KOTOPBIM Aany ocobble HA3BAHUA U OCOObIE 0003HAYEHUS:

OTHOILEHUE KaTeTa, IPOTHBOJIEKAIIErO YIJIy (&, K I'HIIOTEHy3€ HA3biBa-
erca CHHYCOM yrja « u 0003Hayaercd sin a;

OTHOIIICHHE KATeTa, IPHJIEXKAIIEro YINy &, K CUIOTEHY3€ HA3LIBACTCA
KOCHHYCOM YIJjia & ¥ 0003HAYAeTCs COS @

OTHOWIIEHHE KATeTa, IPOTHUBOJIEXKAIIEro YIVIy (@ K KATeTy, MPUIIeXKAILE-
My K HeMY, Ha3blBaeTCd TAaHT'e€HCOM YIJa a u obO3HavaercH tg a;

OTHOIIIEHHE TIPHUJIEKAINEr0 KATeTa K HPOTHBOJIEXAIeMy (T.e. OTHO-
IeHne, o6paTHOE TOMY, KOTOPOE HAa3b!BAETCS TAHIEHCOM) HA3BIBAETCH
KOTaHreHCOM yIJyla o U obo3Ha4aercs ctg a.

Tak Kak KaxIplf M3 JBYX KATETOB MEHbUIE THUIOTEHY3bI, TO CHHYC
¥ KOCHHYC BCSIKOT'O YIJIa €CTb YHCJIO, MEHbIIIee eUHUIBL, U TAK KAK OJUH
KaTeT MOXKeT GbITh U 6OsbIIe, H MEHBIIE APYTOrO KATETA, U PABEH eMy,
TO TAHTeHC M KOTAHI€HC MOrYT BBIPA’KATHCA YHCIaMH u O6nbummum 1,
¥ MeHbIINMH 1, u paBHbIME 1.

204. ITocTpoenue yria no 3aJaHHON BeJWYMHE OJHOM M3 ero
TpuronomMerpndeckux dbynkumit. 1) Ilycrs rpebyercs HauepTHTH
yro, cuHYC KOTOPOro papHsiercs ¥4. s 9TOro Hafo MOCTPOMTH Takof
IPAMOYTONbHbIA TPEYTONLHUK, Y KOTOPOT'O OTHOLIEHHE OJHOTO U3 KATETOB
K TUNOTEHy3e PAaBHAJOCH 6bl ¥4, M B3ATH B ITOM TPEYrONbHHKE TOT

" T. O
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U3 OCTPBIX YIVIOB, KOTOPbIH MPOTHBOJEXKUT 3TOMY KareTy. IToOBI IO-
CTPOHUTDb TAKOH TPEYTrONbHUK, BO3bMEM KAKOH-HHOYIb HeGOMbIIOH OTPE30K
4 oTIOKUM OTpe30K AB (puc. 212), paBHbIH 4eTHIpeM TAKAM OTPE3KAM.
Ha AB onumeMm monyoKpy>XHOCTH M PaJHyCOM, PABHBIM 34 THIOTEHY3bI
C UEHTPOM B TO4Ke B, omMiueM JIyry A0 nepecedeHus ee B Touke C ¢ 00-

x

Puc. 212 Puc. 213

JyokpyxHocThio. Coenunus C ¢ A u ¢ B, MBI TONYYHAM IPAMOYTOIbHBLH
TPEYrONbHEK, yron KoToporo A u 6yner uMers CHHYC 3/4.

2) Jano ypasuenme: cosz = 0,7; mocTpouTh yron . ITa 33Jada
pelraercs TaK ke, KakK H l-A: 33 rumoteHy3y Bo3bMeM OTpe3ok AB
(ToT ke puCyHOK), paBHbiit 10 KakuM-HEOYIb OJJMHAKOBBLIM YaCTSAM, & 33
npunexamuit kKarer AC oTpe3ok B 7 TAKUX Ke yacrell; Torma yroa A,
NPHJIEKAIKA K 3TOMY KaTeTy, u OyIeT MCKOMBI.

3) Hocrpouts yron z, 3uad, uto tgz = [ ]/2. s sToro Haso IOCTPOUTH
TAKOH IIPAMOYIOJbHBIA TPEYTOJIBHHK, ¥ KOTODOrO OJHH KaTeT 6bUT OBl
B 1Y, pasa Gonee apyroro xarera. Ilocrpoms mpamoii yron (puc. 213),
OTJIOKHM Ha OLHOH CTOPOHE €ro NPOH3BOJILHOMN JUTHHE! OTpe3oK AB, a Ha
Apyroit cropone orpesok AC, pasubiit 119 A4B . Coenunus Touxu B u C,
nostyuuM yroit B, TaHresc koroporo pasen 1.

Takoe >Xe IOCTpOeHHEe NPHIETCH BHINOJHHTL, KOTH3 yroj Tpebyercs
[IOCTPOXTDH 1O JAHHOMY KOT3HI'EHCY, TOJILKO TOLJA 33 HCKOMBIH yIroJl HaJ0
B3ATh TOT, KOTOPBI NPUIEXHAT K Karery AC.

205. IsMeHeHne TpHroHoMerpuueckKnx byHKIUHA IPH H3Me-
HeHuu yraa oT 0 no 90°.Yrobel ynobuee npocsieiuTh H3MEHEHHE CHHYCA,
W KOCHHYCA NpPH H3MEHEHWH BENHUYMHBI YIJIa, MbI OPEAIIOJOXKMM, YTO
IIPH STOM H3MEHEHWH IJIHHA THIIOTEHY3bl OCTACTCH ITIOCTQAHHOM, paBHOM
€[UHHUIIe AJIMHBL, & U3MEHTIOTCA TOJMLKO KaTeThl. QnumeM pagumycom AQ
(puc. 214), paBHBIM IPOM3BOJBHON €IUHUIE JJIHHBI, YETBEPTh OKPYIKHO-
cti AM u B Heit Bo3bMeM KaxoH-HHOYIb HeHTpanbHbI yron AOB = a.
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Onycrue u3 B na paauyc OA nepnesgukyiasp BC, mpl 6ygeM nMeThb:
BC BC

sina = OB~ 1 = yuci. Beany. BC;
cosa = g—g = ng = yucy. senuy. OC.

Boobpasum Tenepw, 410 pasuyc OB spaiaercs Boxpyr uentpa O B CTO-
POHY, YKa3aHHYIO Ha PHCYHKe CTpesiKoi, HaunHast or OA u konuasgs OM.
Torza yron a 6yaer ysesmuusathes or 0 1o 90° (nepexons yepes yka-

M M N
B”
BI
B
B
(] | 90°
0 c” Cl C ,A 0 A
Puc. 214 Puc. 215

3aHHBIe Ha pUCYHKe 3HadeHuss AOB, AOB', AOB" u 1.1.); yucienHas
BesmnunHa Kareta OC, NPOTHUBONEKAIIETO YLy &, OymeT yBeJIHYMBATHCA
ot 0 (mpu a = 0°) xo 1 (npn a = 90°); yncnenHas penwynna karera OC,
HPHJIEXKAMEro K yruy &, 6yaer, Hao6opoT, yMeHbwarsea ot 1 (ipu a = 0°)
10 0 (mpu « = 90°). Takum o6pa3om, NPH Bo3pacTaHny yria ot 0 Jo
90° caHyc ero yBeanuusaercs ot 0 go 1, a KOCHHYC yMEHBIIaeTCs
or 1 mo O.

ITpocienum Tenepn uameHenHe TanreHca. Tak Kak TaHreHC eCTh OTHO-
IIeHHe KATeTa, IPOTHBOJIEXKAIUETO YLy, K KATETY HPUIIEXKAIIEMY, TO y06-
Hee OyJeT NpearIoNoKUTb, 9T0 IPU H3MEHEHHUH OCTPOTO YIUIa, IIPHIIEXKAIIHI
KATET OCTAETCA HEM3MEHHBIM, PABHBIM €JMHHIE J/MHBI, & APYTrO#il KaTer
usmensiercA. Bo3bMeM orpesok OA, paBHbIi exunyle aavHel (puc. 215),
M NIPHMEM ero 3a HeM3MeHHbIH kaTer Tpeyronbhuka AOB, ocrphiit yron

koroporo AOB = a ctanem M3MEHATD.
AB AB
Cornacho onpenenenuio, tga = 04 = 1 = Mon Bemrd. AB.
Bynem renepnr nepememats Touky B Baone AN, HauuHas ot A, BCe
BBIILIE U Bblllle 4epe3 noyiokenus B', B",... u T.4.; Toraa, KaK BHAHO
M3 DHCYHKA, YroJl @ ¥ €ro TaHreH¢ OyAyT BO3pacTaTh, NPHUYEM KOIAA
HOJBHXHAA Touka B coBnanaer ¢ A, yron a paseH 0° u Tadresc ero byner
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takxke 0. Korpa Touxa B noanuMaercst 0 npsimoii AN Bce Bbllle 1 BbILIe,
YFOIl & BO3pacTaeT, cTpeMach K yrimy AOM = 90° u ynciieHHaA BEJHYHHA
TAHreHCA TOXKE BO3PACTaeT, NPUYeM OHA, OYEBHAHO, MOXKET CASIATHLCA
6onblie KAKOro yroaHo OONpHIOro 4HCIa (BO3PACTACT HEOTDAHWYEHHO).
3HaunT, IpH Bo3pacTaHuu yria or 0 mo 90° TanreHc ero yseJm-
yuBaeTcs oT () HeOrpaHMYeHHO.

3ameTHM, YTO BMECTO TOrQ, YTOOLI FOBOPUTh O KAKOM-HHOY Ib HAMEHA-
1ouIeiicA BeJUYHHE, YTO OHA BO3PacTaeT HEOrPAHHYEHHO, FOBOPAT MHAYE,
YTO OHA BO3PACTaeT A0 GeCKOHEYHOCTH, IPHYEM CIOBO «DECKOHEYHOCTD»
BBIPA’KAIOT MUCHMEHHO 3HAKOM OC0; TAK UTO W3MeHeHHe TAHTEHCA MOYKHO
BBIPa3HUTh TaK: TP BO3pacTanmy yria oT 0 1o 90° taHrenc ero Bo3pacraer
ot 0 10 00.

U3 onpenenenms koranrenca (§ 203) cnemyer, YTo KOTAHIEHC eCTh
BesyMHA, obpaTHas taHrency (ctga = 1 : tga), a noromy, Koraa tga
BO3pactaer ot O 10 00, TO ctg a yOnBaeT ot 0o 40 0.

206. Tabauua TpuroHoMeTpuieckmx ¢pyHxknuii. B xoHue 31O
KHUTH NPAJTOXKEeHa TabiuIa, B KOTOPOH BIMCAHBI TPUIOHOMETPHYECKHE
yHKIMK (C TOYHOCTHIO OO 5-TO JECATHYHOIO 3HAKA) JJIS BCEX YIJIOB,
BBIPAXKAEMBIX LEJIBIM YHCIOM rpajycoB, oT 1 mo 90° . Tabnuua sra pac-
TI0JI0XKeHa TaK: B IIEPBOM ¢J1e€Ba KOMoHHE (HAK KOTOPOH HANEYATaHO «TPa-
[Iychl» ) MOMELIEHBL HUCaa rpaxycos: 1°, 2°, 3%, ... mo 45°; po BTOpOIt
KOJIOHHE (HaJ, KOTOPORl HAIIEYATAHO «CHUHYCHI») BBICTABJICHBI BETUYHHBI
CHHYCOB, COOTBETCTBYIOIIME YIJIaM, YKA3aHHBIM B IEepBOH KOJOHHE; B 3-if
KOJIOHHE [IOMELleHbl BeINYNHEI KOCHHYCOB, 3aTEM TAHTEHCOB M JAJIee KO-
TAHr€HCOB, B NOCJEAHe, 6-# KOJIOHHe NIOMEIEHBl CHOBA YKCJIa IPafyCcoB,
umenHo: 90° , 89° , 88° , 87° u 1. 1. 1o 45°. Cpenano 910 (pamy IKOHOMHH
MeCTa) Ha TOM OCHOBAHUM, 4YTO, KaK CJIEyeT M3 ONpeIeNeHHus CHHYyCa
n kocunyca § 203, sina = cos(90° — a),cosa = sin(90° — a) u T. a1
3Haunt, sinl® = cos89°% sin2° = cos88° u 1. . [losTomy BHM3Y TOi
KOJIOHHBI, HaJl KOTOPO# CBEpXY CTOUT .HAJNMUCh <«CHHYCBI» HANEYATAHO
«KOCHHYChI»; BHU3Y TOH KOJOHHBI (3-if cieBa), HaJ KOTODOH TOMEYEHO
«KOCHHYCBI», CTOUT «CHHYCBI» H T.1. TaxuMm obpasom, ansa yrios or 1 go
45° Hal0 YHTATH YHUCNIA FPANYCOB B MEPBOH KONOHHE CJI€BA, 3 HA3BaHHA
TPHTOHOMETDHYECKHX (DYHKUMHA — HAJ KOJOHHAMH, JJIA YIJIOB e OT
45 no 89° vano umcna rpanycos OpaTk B NOCHEAHEH KOJOHHE CIIPaBa,
a Ha3paHuWa PyHKUMI yuTaTh BHU3Y KOJOHHBL. Hampumep, u3 TabGamis
Haxoaum: tg35° = 0,70021, cos 53° = 0,60182, tg72° = 3,07768 u T.n.

IIpu moMomu Takoi TaBIUIBI MBI MOXKEM HE TOJIBKO HAXONUTb TPH-
rOHOMeTpuYecKre (DYHKUMA NAaHHOTO YIJia, HO M, HAOBOPOT, MO JaHHOMH
G yHKIIN HEU3BECTHOTO YI/Ia MOXKEM HAXOHUTE (NpHGNMAKEHHO) ITOT YTOII.
Ilycrb, HanpuMep, Tpebyerca maliTu yron «, 3Had, 4ro sinz = 0,61523.
HNieM B KOJIOHHAX CHMHYCOB 4HMCJIO, BO3MOXKHO 6sm3koe K 0,61523. Dro
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qucno —~ 0,61566, osnavaromee sin 38°. Tak kak 0,61523<0,61566, To
z < 38°. Ho, ¢ apyroit croponsi, 0,61523>0,60182 (nocneanee umcio
B Tabnuue cromt Hay uncioM 0,61566 m o3Hagaer sin37°); mosTomy
z > 37°. Me1 mamun, TakuMm obpa3soM, nBa yraa: 37°m 38°, mexny
KOTOPBbIMH 3aKJII0YaeTCa Yroi . HAUMT, €CIM Mbl BMECTO Z PEMEM YIoJ
B 37° unu yroxn B 38°, T0 B nepBOM ciyvae Halinem npubamKeHHOE 3Ha-
YeHHe C HEJOCTATKOM, a BO BTOPOM CJIy4yae C U3OBITKOM, B TOM H JPYyroM
cay4ae ¢ TOYHOCTBIO o 1°. IlpeamoyrurensHo 6paTh TOT H3 3TMX ABYX
YTJIOB, CHHYC KOTOPOIrO MeHee Da3HHTCA OT JAHHOro (B HallleM OpuUMepe
Ayd4ie B3saTh 38°).

Iycrs eme rpebyerca maittn yron X mo ypaemenuio: ctgz = 0,7826.
B kononnax koranrencos Haxomum: 0,78129 = ctg 52°; 0,80978 = ctg 51°

Tax kak 0,80978>0,7826>0,78129,T0 51° < x < 52° , npuuem x Oimirxe
X 52°, m moromy Jy4ime IpHHATH ¥ = 52° (¢ To4HOCTHIO 10 1° ).

207. 3aBMCHMOCTH MeXX/y CTOPOHaMM Y yIVIAMH NPIMOYTOJIb-

HOTO TPeyroJbHHKA.
1) U3 mpamoyronbHoro TpeyronsHuka ABC maxomum (puc. 216):

b ] c
— =sinB, - =cosB, ¢
a a
OTKyJ1a
b=asinB, c=acosB. a b
Taxk kak B = 90°—C, tosin B = cos C' u cos B = sin C;
3HAYHT, MpeAbIOyLINe PABEHCTBA MOXHO JOMOJHHTH
TakK: B c A

‘ b=asin B =acosC; Puc. 216
c=acosB=asinC.
Takum 0bpasom, KaTeT NPAMOYTOJbLHOrO TPEYrOJIbHMKA paBeH
€ro r'HIOTeHYy3€¢, YMHOXKEHHOM Ha CHHYC yIJIa, IPOTHBOJIEXKAIero

3TOMY KaTeTy, WM Ha KOCHHYC YIJIa, IIPUJeXKaIllero K HemMy.
2) U3 Toro e TPeyroabHHKA HAXOLUM:

= tg B; 5 = ctg B,

b c
c

OTKyZa
b=-ctgB;c=bctgB.

Ho tg B = ctg(90° — B) = ctg C u ctg B = tg(90° — B) = tg C. Ilosromy
MOXHO HAIHCATD:

b=ctgB=cctgC; c=bctgB =btgC,
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T.€. KaTeT paBeH APYroMy KaTeTy, YMHOXEHHOMY Ha TaHreHC
yrmia, HPOTHMBOJIEXKAILlEI'0 IIePBOMY KaTeTy, MJHM Ha KOTaHI'e€HC
yria, Ipujiexxariero K Hemy.

208. Pemnenuve nmpaAMOyroabHBIX TPEYTOJNbHUKOB. YKA3aHHBIE
3aBHCHMOCTH NO3BOJIAIOT HAM PEHIATH NPSIMOYTOJIbHEIH TPEYTrONbHHEK, T. €.
110 HEKOTOPBIM JAHHBIM 3JIEMEHTAM €ero BRIYUCIATh ocTanbHbie. [Ipusesem
npuMep.

IIpumep. B npamMoyroasHOM TpeyroibHUKE W3BECTHBI: THIOTCHY3a,
a=4,5u yron C = 42° . Haiitu karersi u yron B.

b=acosC =4,5-c0s42°; c=asinC =4,5-sin42°
W3 Tabmuust HaxomuMm (OrpaHHYUBaAsICh 4 JECATHYHBIME 3HAKAMHE):
sin 42° = 0,6691, cos42° = (,7431.
3HauuT:
b =4,5-0,7431 = 3,34395; ¢ =4,5-0,6691 = 3,01095; B =90°~C = 48°.

9. IIOHATHUE O INIPNJIO2KEHWN AJITEBPHI
K TEOMETPUAN

209. 3apgaua. Jennwil ompesox pasdesumv 6 cpeduem u xpaii-
HEM OMHOWEHUY.

STy 33434y HAJO NOHUMATL TAK: PA3JEUTh JAHHBIL OTPE3OK HA TAKHE
ABe 4acTH, 4ToObl Oosbllas ¥3 HHUX ObLIA CpeaHeil NMPONOPIMOHAILHOIM
MEXJy BCeH JIMHHER U MeHbIIel ee 4acThio.

3amava Oyzer pewleHa, ecnd Mbl HafiieM OJHY W3 JBYX HacTeH, Ha
KOTOpblIe TpebyeTcs pa3ZesiuTh AAHHBIH OTPe3oK. ByaeM HaxoauTh 60JIB-
UIy10 YacTb, T. €. Ty, KOTOpas HOMXKHA OblTb CpefHEed Nponopunu-
OHAJbHOMN MEXJy BCEM OTPE3IKOM U MeHbIel ero gacrsio. Ilpeanomno-
JKHM CHavYajla, YTO pevb HAET He O MOCTPOSHMH 3TOH YaCTH, a TOJBKO
O BBIYMCJIEeHHHU ee JuuHbL Torma 3ajmada pemaerca anre6pa-
HYeCKM TaK: eCN¥ JUIMHY JAHHOTO OTpe3Ka OBO3HA4YMM @, a AJIMHY
Gonbmeit yacTH T, TO AJIMHA APYroil yacTu GyJeT PaBHA @ — T M, COTIACHO
rpeboBanuio 334241, MBIl Oy/IeM UMETh IIPONOPIHIO:

a:z==z:{a—2x),

OTKyZAa

? =ala-z), wm z’+azx-a’>=0.
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Pems 3To KBagparHoe ypasHeHHe, HAXOZHMM:

R (I B 6

Ot6pocuB BTOpOE pelieHue, KAK OTPHUATEILHOE, BO3bMEM TOJILKO 1€PBOe
MONIOAKHUTEJIbHOE pelllesHe, KOTopoe YAo0Hee NPeACTaBHTh TakK:

{ray2 a /a? a /5a2 a
= — 2 .- = — 2. - = ————:
1 (2) +a 2 4+a 2
a(\/_ 1)
—- . 1803....
2 5 2 5 =a-0,618

Takum obpa3om, 33,0244 BCerja BO3 M OXX H4d M HMEeT TOJILKO O -
HO pelieHHe.

Ecin 61 HaM yZasioch NOCTPOMTH TAKOH OTPE3OK, AJMHA KOTOPOTO
YHCJICHHO BhIpAXKaeTCs HalimeHHOH Bhune ¢OPMyJIOH, TO HaHecas 3TOT
OTPE30K HA JAAHHBIN OTPE30K, MBI pa3Jeuim Obl €ro B cpefeM U KpaiiHem
ornomenund. Utak, Bonpoc CBOAUTCSA K HOCTPOEHHIO HallIeHHOH DOPMYJIBL:
ITocTpouTs 3Ty opmy.ty Beero ynobHee, ecu Ml ee BO3bMEM B TOM BUAE,
B KakoM oHa 6plia 40 ynpolienus, T. e. BO3bMEM:

a\2 a
— et 2 _
T = (2) +a 7

PaccMaTpuBas OTHENbHO BHIPayKeHHE (g)z + a?, Mbl 3ameyaeM, 4TO
OHO TIpeACTaBAsAeT COBOH AJMHY THIOTEHY3bI TAKOTO MPAMOYLOJLHOTO
TPEYrOJBHUKA, Y KOTOPOIO ONWH KAaTeT PaBeH a, a JADPyroi 3 Hocrpo-
HB TaKOH TPEYroJbHHK, MbI Haiiem OTPE30K, BBIPaXKaeMbll dopmymnoit

a

(2) + a?. Yrobnl nony4nuTh 33TEM OT-

Pe30K Z;, AOCTATOYHO H3 TI'HIIOTEHY3bI D
a

HOCTPOEHHOTO TPEYTOJBbHHUKS, BHIYECTH 7

Taxkum 06pa3oM, MOCTPOEHHE MOXKHO BBI- £
HONHUTD TaK:
Henum (puc. 217) nansbbi oTpe3ok Cc
AB = a nononam g touke C. U3 xonna 4 G B
B BoccTaBnisieM NeprneHIUKYIAp U -
€PHEHTUKYISAD U OTKJIA Puc. 217

AbiBaeM Ha HeM BD = BC. Coenunus A
¢ D mpaMoli, NOIyYuM TPSMOYTOJIbHBIHR

AABD, y xoroporo oguu kater AB = a, a gpyroi#t karer BD =

e
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a2
CnenoBarenbHo, ero runorenysa AD pasua 4 / (5) + a?. Y106l BBIYECTD

a a
M3 THIOTEHY3b! JUIHHY 5 OTMIIEM YTy PajiycoM BD = 5 C UeHTPOM

2 a
B Touke D. Torna orpesok AF 6yzner pasen ‘/ (g) +a? — 2 T.e. Byger

pasen x;. Ornoxus AE va AB (or A g0 G), nony4uum Touxy G, B KOTOPOR
oTpe30K AB jieuTcs B cpelHeM ¥ KpallHEM OTHOLICHHH™).

3aMmevdanune [enenne oTpeska B CpefHEM M KpaiiHeM OTHOIIEHMH
HY>KHO B T€OMETPHUH JJI NOCTPOEHHUS NPaBHJIbHOro 10-yrojibHUKA, BIU-
CaHHOI'O B JAHHBIH KpyT.

210. Anredpandyeckuii crocof pellleHHsi FeOMeTPAYECKHAX 3a-
Jdad. Mbl peliniIy npenjIoKeHHYIO 3aJady NyTeM HPUJOXKEHH d
anreb6pbl K reoMeTpHH IDTOT NPHEM COCTOMUT B CJAEAYIOIIEM:
CIiepBa ONpeAeNsAiOT, KAKOH OTPe30K MAPsAMOM IOJKHO OTHICKATb, YTOOBI
MOXXHO GbUTO PEIINTH 33434y. 3aTeM, 0O03HAYHB JJIMHAI JAHHBIX OTPE3KOB
npsimoit 6ykBamu a, b, ¢, . . ., a HCKOMOro 6YKBOH I, COCTABNAIOT U3 YCIOBHUi
331844 U M3BECTHBIX TEOPEM YPaBHEHHE, CBA3BLIBAIONIEE JJIHHY HCKOMOTO
OTPE3KA MPAMOH ¢ JIHMHAMY J3HHBIX, ¥ TONYYEHHOE yPaBHEHHE PELIAIOT 10
npasmiiaMm anrebper. Haitnennyio ¢hopMyily uccrenyioT, T. e. ONpeaesior,
IIpH BCAKHX JIM 33JIaHUAX 373 DOpMYJa JaeT BO3IMOXKHbBIE DELIeHH HJIH
TOJNBLKO MPH HEKOTOPBIX H MOIYYaeTCH JIM OJHO PeIleHHe WIH HECKOJbKO.
3areM cTpoar GOPMYIy, T.€. HaXOAAT IIOCTPOEHHEM TAKOH OTPE3OK Ipsi-
MOIii, YHCIEHHAA BeJIHYHHA KOTOPOrO BBIPAXKAETCA ITOH (HOPMYJIOH.

TakuM obpasom, anrebpaudeckuil mpuem peIIEHHS IeOMETPHYECKUX
3329 COCTOMT B 0bIIeM U3 CJIe[yIOLMX YeThIpex dacteit: 1) cocrasienune
YPaBHeHHS; 2) pelieHHe ero; 3) HCCIeNOBaHHE NOMyYeHHOH (POPMYJIBI
u 4) nocrpoenue ee. -

Hnoraa 3ana4a NIpUBOIUTCH K OTHICKAHHIO HECKOJLKHX OTPE3KOB IIpsi-
moii. Torna, 0603Ha4UB YHCIEHHbBIE BeTHYMHBI UX 6YKBaMU T, Y, . . ., CTpe-
MSITCs COCTABUTEL CTOJILKO YPABHEHHH, CKOJIBKO HEHM3BECTHBIX.

211. ITocrpoenue mpocrefimmx dpopmyil. YkaxeM npocreitmme
dbopMyIEl, KOTOPBIE MOKHO IOCTPOUTD IOCPEACTBOM HUPKYJIS H JIHHEHKHY;
npu 3ToM OyaeM mpeanosararb, 4to G6ykBEI @, b, C,... 03HAYAIOT AJIMHBI
JAaHHBIX OTPE3KOB NPAMOH, a £ — Amuny uckomoro. He ocranasnusasce
Ha Takux (opmynax:

z=a+b+¢, z=a-b, z=2a3a,...,

[IOCTPOEHHE KOTOPBIX BBLINOJHAETCH BECbMAa NPOCTO, mepeiiieM k 6oiee
CIIOXKHBIM:

*) Henenne oTpeska B cpeaneM M KpaliHeM OTHOIIEHWH H3BECTHO MO/ HA3BAHHEM
30JIOTOrO CeYeHMs].
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| o
e

1) ®opMyast £ = —~,=,... H T.A. CTPOATCH IOCPEJCTBOM IENEHHSA
OTPEe3Ka @ HA PaBHBIE YACTH, 3aTEM, €CIH HYXXHO, NOBTOPEHHEM OAHOMH

YacTH CIaraeMeix 2, 3, ... ¥ Tak garee pas.

o N
H

a
2) ®opMyna £ = — BbBIPAXaeT Y€TBEPTYI0 NPOMOPUUO-
c
HaJlpHYO K OTpe3KaM mpsaMoil c,a u b. [eficTBUTENBbHO, M3 3ITOrO
PABEHCTBA BbIBOJYIM:

cx = ab,

OTKy 13

c:a=b:z.

CremoBaTelIbHO, T HAWAETCA CIOCOBOM, YKA3aHHBIM HAMH JJIs HOCTDPO-
eHHs YeTBepTOif nponopuuonanbHoii (§ 185).
2
a
3) ®opmyna T = 5 PBPIPaXACT YETBEPTYIO NPONOPUHOHATBHYIO K

OTpe3KaM npAMOii b, a U a, UK, KAK FOBOPAT, TPETbHX NPOMOP I H -,
OHaJNbHYW K oTpe3kaM b u a. JelicTBUTENLHO, U3 JAHHOTO PABEHCTBA
BBIBOOMM:

bz = a2,

OTKyAa

b:a=a:zx.

CrienoBaTeNbHO, T HAMIETCH TEM XKe CnocobOM, KAKUM OTBICKMBAETCS
4eTBepTas NPONOPLHUOHAIbHaA (TONBKO OTPE3OK a NPHIETCA OTKIAALIBATE
ZBa pa3a).

4) ®opmyna z = +ab BbipaxKaer CPEAHIO NPONOPIHO-
HalbHY 0 MeXAy a u b. [leficTBUTeNbHO, U3 Hee BLIBOAUM:

z? = ab,

OTKyJIa

a:x=zx:b.

CrnenoBaTensHo, ¢ HaliAeTCs CHOCOGOM, YKA3AHHBIM PaHbLIE JJIA IIO-
CTpOeHus cpelHeil nponopiuonaibHoi (§ 190).

5) ®opmyna r = va? + b? BeIpaXkaeT rUOOTEH Y3y HOPAMOYrOib-
HOI'O TPEYCONbHHKA, Y KOTOPOro KATETHl CYTh a U b.

6—1568
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6) ®opmyna z = va? — b? npencraBnser KATE€T IPAMOYTOIBHOTO
TPEYTOJIbHUKA, Y KOTOPOro rHNOTEeHY3a €CTh @, 3 APYroi karer b.

ITocrpoenue Bcero yao6Hee BLINONHUTD TaK, KAK yKa3aHo B § 126.

YxazaHHble (POPMYJIIBI MOXKHO CYMTATh OCHOBHbIMH. [IpH momoun ux
crpoarcs 6ojee cnoxubie dhopmynsl. Hanpumep:

2
Nzx= a\/; . Noasens a nog, 3uak paaukaia, MOMYYUM:

) T = ga2-- a-ga
_‘/3 =4/ 30

OTcrona BUAHO, YTO T €CTh CPEAHsIST NPONOPLHOHAJIBLHAA MEXKIY OTPe3Ka-
MH G H —a.
3

8) z = Va2 +b% — c? + d2. Ionoxmum, yro a? + b*> = k2. Torma k
HallIeTcA KaK PHNIOTEHY3a NPAMOYTONBLHOTO TPEYTONBHHKA, Y KOTOPOTO
Katersl cyTh a u b. IocTpous k, monoxum, uro k* + &> = I%2. Torna
[ nafiierca Kak THIOOTEHY3a IPSMOYTOJBHOIO TPEYTOJLHUKA, ¥ KOTOPOro
kareTsl cyth k 1 d. Tloctpoms I, 6ynem nmets z = V12 — 2. Crenosa-
TENIbHO, T €CTh KATeT TAKOr0 TPEyrolbHHKA, Y KOTOPOrO FHIOTEHy3a I,
a ApYyro# karTer cC.

OrpasgyuMcst 3THMH NpUMEpPaMHu. 3aMETHM, 4TO NMOoLpobHOE paccMo-
TpeHue crocoboB MocTpoenus anrebpandecKux GOPMYJ NPHUBOIHT K Clie-
JIyIOIeMy BaXKHOMY BBIBOZY:

Opu noMomu nuHEHKH M HUPKYJJIs BOSMONKHO CTDO-
HTh TOJNbBKO TaKue anrebpamdeckHe BHIPaXeHHd, KO-
TOpblE MOTYT GBITh MOJy4YeHB M3 M3BECTHBIX BEJH-
YHH C NOMOWIbIO KOHEYHOTrO YHCHA PAUKOHAJJDbHBIX
onmepanuil ¥ H3BJEYEHHS KBAJAPATHHX KOpHeIL

YIIPA2KHEHHA S

Hdoka3zaTs Teopemsl

1. Ilpamas, npoBeAeHHas Yepe3 CepeiUHEI OCHOBAHWI TPANeIyH, IPOXOTAT
4yepe3 TOYKY IepecedeHHs Hellapa/lIeJbHBIX CTODOH M 4epe3 TOUKY NepeceeHnst
JAWaroHanen.

2. Ecnu B TpeyrosibHUKE W3 BEPIUMHBI YIJIA, JIEXKAMETO MEXAY HEPaBHBIMH
CTOPOHAMH, IIPOBEJEHB! BUCCEKTPHCA X MeIHAaHA, TO NepBasd MeHbINE BTOPOI.

3. Ecsx Ba Kpyra KacaioTCs H3BHE, TO YACTh BHEIDHEH obmweil xacaTebHOIR,
OrpaHWYEHHAS TOYKAMH KACaHMf, eCTh CPeJHAA [POIMOPLIMOHAJIBHAS MEXKIY
AHAMEeTPAMH KDYTOB.

4. Ectu ma cropoHax yia OTIOXUM OT BEPLIMHBI IIPONOPIMOHAJIBHBIE
OTPE3KH, TO TIPAMBIE, COEAHNHSIONIHE COOTBETCTBEHHBIE KOHITEI HX, IAPAJUIC/IbHEIL.

5. Eciin B mpamoyronsusiit AABC pmucars xBaapar DEFG Ttak, 4T0o6nt
cropona DE nexana na runorenyse BC, To 3Ta cTOpOH2 €CTh CpeHAs NPOHOD-
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IMOHANIbHAA MEXAY oTpeskamy runoteHyssl BD u EC (TOYku Ha FHIOTEHy3e
crenyoT B nopsaxe B, D, E, (),

6. Ecru 1pa orpeska AB u CD nepecexatorcs (xots Gbl ¥ Ipy IPOAOIKEHAR)
B Touke F Tak, uwro BE - EA = EC - ED, to rouku A, B, C u D nexar Ha
onHO# okpyXHocTH (TeopeMma, obpaTHas u3noxeHHuIM B §§ 200, 202).

7. Jana oxpyxaocts O u ape Touku A n B. Yepes 3TH TOUKH NPOBEIEHO
HECKOJILKO OKPY2KHOCTeH, [lepeceKaomMX OKPYKHocTs O WK Kacaloluxcs ee.
Joka3ars, 9TO BCe XOPApl, COeIUHAIOUIME TOYKY [epecedeHus KaxKI0 H3 ITUX
TpeX OKPYHOCTeif C OKPYKHOCTRIO (O, a TaKXKe I 00Iye KaCaTeNIbHbIE CXOXATCH
(npu npomoKeHny) B OXHOI TOUKe, NMexamtelt Ha nponomxenun AB.

8. OCHOBBIBasICh Ha CBOMCTBE, H3JI0XKEHHOM B IIPeALLAYINeH 33a9€, BHIBECTH
cnocob nocTpoeHus Takoil OKPYXKHOCTH, KOTODas IPOXOJUT 4epe3 IBE JAHHBIE
roukn A u B u xacaercs gaHHO#H oxpyxHOCTH (.

9. amer gBa kakux-HMOYXs Kpyra Ha ILUIOCKOCTH. Ecim apa paamyca ITux
KPYrOB ABMXKYTCSH, OCTABAACh IIOCTOAHHO NAPAJUIETbHBIMH, TO MPAMAs, IPOXO0-
AAmasa yepe3 KOHIBI UX, mepeceKaeT JIMHHUIO LeHTPOB BCerJa B OJHOM M TOH XKe
Touxe (B MeHTpe nox00us ABYX KPyroB):

10. MeuaHa TPeyroJbHUKA AEMMT IIOMOAM BCE TPAMBIE, [MPOBEIEHHBIE
BHYTDU TPEeYTOJLHHKA 1aPAJUIIHHO TOMH CTOPOHE, OTHOCHTELHO KOTOPOi B3ATA
MeIyaHa. ' . ‘ : :

11. Jausr TpH npaMble, HCXOndiiMe M3 ool Touku. Ecym mo oxmoi w3
HHUX JABUXKETCA KaKad-HuOyJb TOUKA, TO PACCTOSHHUA €e 0T JBYX APYTHX IPAMBIX
COXPaHAIOT BCerJa OAHO H TO 3Xe OTHOLIEHHE.

12. Ecnu ABe OKPY2KHOCTH KOHUEHTPHYECKHE, TO CyMMa KBaJJPaTOB PacCTO-
AHUH BCAKOM TOYKY OJHOM M3 HUX OT KOHIIOB KaKOro yroJHO JHaMeTpa APyroii
€CThb BeJMYMHA NOCTOARHAA (§ 197).

13. Ecm coequHMM mpAMBIMH OCHOBaHHS TpeX BBICOT Kaxoro-HubyIb Tpe-
YTONBbHUKA, TO 06pa3oBaBUIMECH IPH ITOM TPH TPEYTOAbHUKA Y BEPIUMH JAHHOTO
nozobHbl emy. BrisecTn oTCI042, YTO A8 TPEYTOIBHEKA, MMEIONIEr0 CTOPOHAMH
upAMbIe, COeIHHAIONME OCHOBAHHSA BHICOT JAHHOIO TPEYTIOJBHMKA, 3TH BBICOTH
cayxar GuccekTpucamu.

14. Jdnamerp AB jaHHOW OKpYIXKHOCTH HPOAOIKEH 3a Touky B. Uepes
KaKkywo-HHOY b Touky C 3TOro nposomkenus nposenena npaMas CD L AB. Ecin
NPOU3BONIBHYIO TOUKy M 3TOro mepmeHAUKyaspa coequenM ¢ A, (o6o3HaumB
4yepe3 A] BTOPYIO TOYKY II6PECEYEHHs C OKPYXHOCTBIO ITOH MpAMOi), TO Impo-
usBeaeHne AM - AA) ecTb BeTMYMHA MOCTOAHHAA IS BCAKOH Touku M.

Haditu reomerpruyeckne MecTa

15. CepenuH Bcex XOpA, NPOXOAAIAX €pe3 JaHHYIO TOYKY OKPY¥KHOCTH.

16. Touek, fensmux B OAHOM H TOM K€ OTHOIIEHHH ™M @ 7 BCE XOPJHI,
IpOXOAAIME YePE3 JAHHYIO TOYKY OKPYKHOCTH.

17. Toyek, paccTosiHEe KOTOPBIX OT CTOPOH J3HHOTO YI/Ia HMEET OZHO M TO
JKe OTHOWIEHHE M : N,

18. Todyek, mns KOTOPHIX CyMMa KBaJPATOB PACCTOSHUI OT ABYX JAHHBIX
TOYEK €CTb BeJIMYHHA nocrosuHas (§ 197).
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19. Touex, ANg KOTOPBIX PA3HOCTh KBAAPATOB PACCTOSHMIA OT ABYX JAHHBIX
TOYEK €CTh BeJUYMHA NOCTOAHHAIA.

20. Touexk, genamux B JAHHOM OTHOHIEHHH T : 1L BCE MpAMBIE, COeIRHAIOINE
TOYKH OKPY>XHOCTH C JaHHOH Toukoit O (nexaineii BHE WM BHYTpPH KDPYyra).

3agadu Ha NOCTpPOEHHE

21. Yepe3s TOUKY, KAaHHYI0 BHYTPH WIM BHE YIJIA, NPOBECTH NPAMYIO TAK,
49TOGHI OTPE3KM €€, 3aKTI0UEHHbIe MEXKAY 3TOM TOYKOH M CTOPOHAMHE YTJIa, IMEJTH
JAaHHOe OTHOMIEHHE T : n.

22. HafiTm B TpeyronbHHKe TaKyl TOYKY, YTOObI NEDHeHIUKYIAPHI, ONy-
LICHHBIE U3 HEe HAa CTOPOHbI TPEYTOJILHUKA, HAXOAHIUCh B JAHHOM OTHOUIEHUH
m:n:p (cM. ympaxuenue 17).

23. IlocTpouTE TPEyroAbLHUK MO YIULy, ONHOMN U3 CTOPOH, IPHJIEKAINMX K HEMY,
10 OTHOINEHMIO ITO! CTOPOHBI K TPEThell CTOPOHE (CKOJIBKO peureHHi?).

24. To xe — 10 yryly NpH BepHIMHE, OCHOBAHMIO M OTHOLIEHHMIO €0 K O/HOM
u3 BOKOBBIX CTOPOH.

25. To ke — 1o BhICOTE, yINIy IPH BepUIMHE H OTHOIIGHMIO OTPE3KOB
OCHOBaHHA.

26. To xe — mo yrny npm BepwMHE, OCHOBAHMIO H JAHHOU HA OCHOBAHHM
TOYKE, Yepe3 KOTOPYIO MPOoXoanT GHCCEKTPHMCA YIJIa PH BepIUKHE.

27. To ke — 1O ABYM yTIjlaM M CYMM€ MM Da3HOCTH OCHOBAHHS ¢ BBICOTOM.

28. TlocrponTts paBHOGEAPEHHBINA TPEYTOILHHUK 10 YIJIY MPH BEPIIAHE H CyM-
M€ OCHOBaHH#A C BBLICOTOH.

29. Ha beckoneunoit npsmoii MN pamsr q8e Toukn A n B. Haiitn Ha 3T0it
npsaMott TpeTpio T0uKy C, utobet CA : CB = m : n, roe m ¥ N — JaHHbIE
OTPE3KM NPAMOH MJIN JAaHHbIE YUCia (eCIr M # N, TO TAKHX TOYEK CYImIECTBYeT
ape: onna Mexay A n B, apyrasa sre orpesxa AB).

30. BnmcaTs B HaHHBIA KPYr TPEYTOJIbHUK, y KOTODOrO JAHbI: OCHOBAHME M
OTHOIIEHHE JBYX CTODPOH.

31. Brmcars B JaHHBIN KPYr TPEyrOJBLHMK, y KOTODOTO JaHbl: OCHOBaHHE U
MeIMaHa OTHOCHTENBHO OQHON M3 HEH3BECTHBIX CTOPOH.

32. Boucare KBaZpaT B AAHHBIA CEIMEHT TakK, IToGH OJHA €ro CTOPOHA
JIeXaJ1a Ha XOpJie, a BepIINHb IPOTHBONEXKAUMX YIJIOB — Ha AyTe.

Yxasanue 3amaum pemaorcs MeromoM noxobus (§ 181).

33. Bmucarp kBanpar B JaHHLIA TPEYTONLHUMK TaK, 4To6H OAHA CTOPOHA €ro
Jiekalia Ha OCHOBAHHM TPEyroJbHMKA, a BEPIIMHBI IPOTHBOIEKAIAX YIJIOB —
Ha GOKOBBIX CTOPOHAX TPEYTObHUKA.

34. B naunerit TpeyroNpHHK BIACATH IPAMOYTONBHAK (CM. IPEABIAYILYIO 3a-
Jady), y KOTOpOro CTOPOHBI OTHOCHJIMCH ObI KaK m : n.

35. Okono naHHOrO KBaJpaTa OMMCATh TPEYTONbHHK, MOJOOHLIA JaHHOMY
TPEYrO/IbHUKY.

36. [lana oKpy»HOCTH u Ha Heit ase Touku A u B. Haittu Ha 3T0il OKpyX-
HOCTH TPeThIO ToUKy C, 4T06HI paccTosHud ee 0T A 1 B HaXOOUINCh B JAHHOM
OTHOHICHHH.
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37. IlocTpouTs TPEyrosbHMK MO ABYM CTOPOHAM M GHCCEKTpHCE YTIa Mex iy
Humu (cM. puc. 196; cnavana Haxomum npamyio CE u3 nponopuuu CE : BD =
= AFE : AB, 3atem crponm ABCE u 1. 1.).

38. IlocTpouTh OTPE30K &, KOTOPbI OTHOCWICH 6Bl K JaHHOMY OTPE3Ky m
kax a’ : b? (a u b — jaHHBIE OTpE3KH IPAMOA).

39. Haittu BHe AAHHOrO KPYTa TAKYIO TOYMKY, YTOGBI KACATEIbHAA, IPOBEIeH-
Has U3 Hee K 3TOH OKPY:KHOCTH, OBLIA BBoe MeHee cexyuieil, MpOBeAeHHON U3
TOH K€ TOYKH yYepe3 UeHTD ([IPHIOXKeHHeM anreGph K reOMeTpUH).

40. Yepe3 naHHYIO BHE KDYTa TOYKY [POBECTH TaKyl0 CEKYULYIO, KOTOPAs
paszesmiach Obl STOW OKPY>XHOCTBIO B JAHHOM OTHONICHWMH (TIPUJIOKEHHEM
anrebpbl K reomerpun).

41. ITocTpouTs TPEyroabHUK II0 TPEM ero Buicotam hi, ho, hg.

Pemrenue. IlpegsapurensHo U3 noao6us NpsMOyroOIbHBIX TPEY OJLHUKOB
HAaJI0 10Ka3aTh, YTO BHICOTH 0 6 PaTHO NPONOPIHOHANL HB COOTBET-
CTBYIOIMM CTOpoHaM. Ecin CTopoHs!, Ha KOTOpPbIE ONyUIEHB! BHICOTH! Ay, ha, ha
0003HaYNM COOTBETCTBEHHO 4Yepe3 Z1, T2, T3, TO

X2 = hz hl,

hz h1h2

rxz=hs:ha=1: == :

Tz : %3 s3:hy=1 Tra h1 Ty
$1:$2:I3=h2:h1:h1h2.

hs

OTKYyZOa

hihy
Bripaxenue hs €CTh YeTBepTas NPONOPUHOHAIbLHASA K hg, he 1 h;. IlocTtpous
ee (mycrs sro Oyzer k), mut 6ymem mmerh Tpu oTpeska mpamoit: ha, by m k,
KOTOPHIM HMCKOMBIE CTOPOHBI IPONOPIMOHAIBHEL, 3HAYAT, TPEYrOAbHUK, HMEIO-
Ui 9TH OTPE3KU CTOPOHAMH, IT0J06€H HCKOMOMY, ¥ IIOTOMY BOIIPOC IIPUBOAUTCSH
K IIOCTPOEHHIO TAKOr0 TPEYTONbHUKA, KOTOPIi, 6y yuu nogobeH JaHHOMY, MMeT
6Bl JAaHHYIO BBICOTY. 3ajiada OKaJKeTCs HEBO3MOXHOW, €CiIM IO TPEM IPAMBIM
hi,h2 u k Hemb3s 1IO0CTPOUTH TPEYTOJMLHUK.
42. TTocrpouTs OTpe3KY, BhIpaxaeMuie (HOPMyIaMu:
1)z= abc _ab ¢

T de d e

(mpuzmerca ABa pa3a MOCTPOUTH HETBEPTYIO MPOHNOPIMOHAIBLHYIO);

2)z=+va?>+bc

(npemsapurensHo mocTpouTh orpesok k = Ve, norom & = Va2 + k2).
3ajga9u Ha BHIYHCJIEHHUE

43. Tlo naHHOMY OCHOBAHMIO a M BHICOTE i OCTPOYrOJBLHOTO TPEYrOJIbHHKA
BBIYHC/IATb CTOPOHY Z KB3aJpaTa, BIIMCAHHOTO B ITOT TPEYTOJbHHMK TaK, UTO
OJHa CTOPOHA KB3Jpara JEXHT Ha OCHOBAaHHH TPEYTOJbHHKA, & ABE BEPIIMHbI
KBaJpaTa — Ha OOKOBBIX CTOPOHAX TPEYTOJNBLHHKA.

44. Ctoporms TpeyrossHEKa cyTh 10, 12 1 17 M. Berancmares orpeskn cro-
POHBL, paBHOH 17 M, Ha KOTOpBIE OHA AEJIUTCA OMCCEKTPHCOI IPOTHBOIEKALIETO
yria.
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45. IlepnieHauUKyJIAp, ONYIIEHHBIA U3 BEPIIHHBI IPIMOr'O YIJjIa Ha TUIIOTEHY3Y,
JeJMT ee Ha JIBa OTPE3Ka M U N. BHIYMCINTD KaTeTHl.

46. Ilo Tpem croponam a,b u ¢ Tpeyronmbuuka ABC BHMHCINTHL MeauaHy
AD, nposenennyio k cropone BC.

Ykasanue Ilpogonxkus AD ua paccrosume DE = AD u coenunus
Touky F ¢ B u C, nosy4uM napajureiorpamMM, K KOTOPOMY IPHMEHAM TEOPEMY
§ 197.

47. B AABC cropoun pasusl: AB = 7, BC = 15 u AC = 10. Onpeneants,
KAaKOTO BHJ3 yrosi A, ¥ BHIMHCINTH BHICOTY, ONYIIEHHYIO U3 BepmuHbl B.

48. 13 Toukn BHe Kpyra IIPOBEJEHa KacaTeJbHAA ¢ U CeKymasa. Berancimrs
AJIMHY Cexylmlei, 3Had, YTO OTHOIIeHHE BHEIIHEI ee YaCTH K BHYTPeHHEH paBHO
m:n.

49. K asyM xpyraMm, paamychl KOTOPHIX CyTh R M 7, a paccrosHpe MexAay
nenTpaMyu d, npoBeAeHa o6masa kacarenbHaa. OnpesesmTs BHYACICHUEM 1010
JKEHHEe TO4YKH [1€peceveHHs 3TOH KacaTe/IbHOH ¢ JMHUeH UEHTPOB, BO-IEPBLIX,
KOria 3Ta TO4YKA JIEXKHT MO OJHY CTOPOHY OT NEHTPOB, BO-BTOPBIX, KOTL2a OHA
PpacrnonoxeHa MeXAy HHUMH.



Tnasa IV

INPABUWJIBHBIE MHOTOYTOJIbHUKHN 11 BEIYNCJIEHUE
JAJINHBL OKPY2KHOCTH

1. TIPABAJIBHBIE MHOTOYTI'OJIBHUKHN

212. Onpepesiennsn. JlomManas JUHMS HA3LIBAETCA NPABHJILHOM,
€CJTH OHA YJOBJIETBOPAET CIEAYIOHIMM TPEM YCJIOBHAM: 1) OTpe3KH mps-
MBIX, COCTABJISIIOLIME €€, PABHBL; 2) YIVIbl, COCTABIIEHHbIE KAXKIBIMH JBYMS
COCEJIHUMH OTPE3KAMH, PABHBI; 3) M3 KAXKIBIX TpeX MOCIeNOBATEIbHBIX
OTPE3KOB NEPBBIK M TPETHl PACHONONKEHB! 0 OFHY CTOPOHY OT HPAMO,
Ha KOTOPOH JIEXKUT BTOPOIL.

G
N Y
C
m K L
4 E M P R F H
Puc. 218

Taxosset, Hanpumep, tunuy ABCDE u FGHK L (puc. 218); vo noma-
Hy©o M N PQR nenb3s Ha3BaTh NPAaBHIILHOM, OTOMY YTO OHA HE YJOBJIE-
TBOPSIET TPeTbeMy YCJIOBHUIO.

[IpaBusbHan noMaHasa MOXeT ObITh BBIILYKJIOi, KAK HAIIPHMED JIMHAA
ABCDE.

MHOroyronpHuk Ha3blBaeTCA NPABHJIBLHBIM, €CJIM OH OrPaHHYeH Ipa-
BHJIbHO JIOMAHO! JINHUEIH, T. €. €CJIH OH HMEET PABHBIE CTOPOHBI M PABHbIE
yrabl. TakoBbl, HAIpHMEp, KBAAPAT, PABHOCTOPOHHH TPEYrONBHUK H Jp.
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a 6 Msuoroyronshuk, mn3obpaxen-

HbI# Ha pHC. 219, a, ecTb BHIDYK-

JIBI TPaBUIBHBIA NATHYTONB-

HWK; MHOTOYIOJIbHHK Ha pHC.

219,6 — Tak>Ke IpaBHJILHBIA M-

THYTOJIBHUK, HO He BbIIYKJIbIH

(Tak Ha3bIBaEMDbIil 3BE3(IATHIIA).

Puc. 219 B nameM Kypce reOMeTPHH MbI

O6ynmeM paccMaTpuBarh TOMABbKO

BBHIN Y K JI bl € IPAaBHJILHBIE MHOTOYTOJILHUKH U TIO3TOMY, KO[EA MbI CKa-

JKEM <«IIPaBUJIbHBI MHOIOYTOJIBLHHK», MBI OyJeM noapa3yMeBaTh CJIOBO
«BBITYKJIBIH».

Iocnenyroumue TeoOpeMbl HOKA3LIBAKOT, YTO IOCTPOCHHE IPABUJIBLHBIX

MHOTOYTOJIbHUKOB TECHO CBA3AHO C Pa3/I€JIEHHEM OKDYXKHOCTH HA PABHLIE

YACTH.

213. Teopewma. Ecau oxpyscrocms pazdesena HaG HEROIMO-
poe wucao pasHuwr wacmeti (boavwe d8yx), mo:

1) coedunus ropdamu xaxcdvie dee cocednue mouxu deaeHus,
NOAYNUM NPABUALHBIT MHO20y20abHUK (8nucaninll);

2) npoeeda wepes 6ce Mouxu deaeHus KACAMeAbHbIE U POFOA-
IHCUB KAIHCOYIO U3 HUL G0 63AUMHOZ0 NEPECENEHUR C KACAMENL-
HUMU COCEHUT MOoueK deseHU, TIOAYNUM IPASUALHHIT MHO20-
yzoavHux {onucannwiii). Ilycrs okpyxuocts (puc. 220) paszenena Ha

Puc. 220 Puc. 221

HECKOJIbKO PaBHBIX 4acTeldt B T04ykax A, B, C U T. 1. u 4epe3 ITH TOYKH
nposesensl xopaut AB, BC, . .. u xacatensasie M BN, NCP u . 1. Toraa

1) Buucaunslii MHOroyronsHuk ABC D EF — npaBusHbIH, HOTOMY 4YTO
BCE €r0 CTOPOHbI PABHBI (KaK XOPAbl, CTATHBAIOIINE DaBHBIE AYI'H) U BCE
YIJIBI DABHBF {KAK BOMCAHHBIE, ONHPAIOMIKECs HA PABHLIE KYTH),
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2) uTOGBI [HOKA3aTh IPABWIBHOCTH ONHCAHHOTO MHOIOYTOTBHHKA
MNPQRS, paccMorpuM tpeyronbHuky AMB, BNC u t.a. Y Hux
ocHoBaHust AB, BC u T. 1. pasHbl; YIJIbI, IpHIEKaIIUE K 3THM OCHOBA-
HHAM, TAKXKe PaBHbI, TOTOMY MTO KaXXIblil U3 HUX MMEET OAWHAKOBYIO
Mepy (yros, COCTaBJIEHHBIH KACATeNbHOH M XOpJOH, U3MepseTca NOJIOBU-
HOH AyrH, 3aK/IOMEHHOH BHYTPH HEro). 3HAYUT, BCE ITH TPEyrOJbHUKH
pasHOOeIpeHHBIE H PABHbI MeXay coboil, a notomy MN = NP u 1. 1.
HLM =/N=...Hur171., T.e MHOroyronbHuK M N PQRS npasuibHbIii.

214. 3ameuanue. Ecnu us uenrpa O (puc. 221) onycrtum Ha
xopap! AB, BC u . 1. nepueHanKyasapsl 4 NPOJOIIKYUM KX A0 NepecedeHus
C OKDY>KHOCTBIO B TOYKax M, N u T. 1., TO 9TH TOYKH PA3ANIIOT BCE JyTU
H XOpAbI HOTION2M Y TeM CAMBIM Pa3AeisaT OKPYXHOCTb Ha PABHBIE YACTH.
[lostomy, ecnim uepe3 touku M, N ¥ T. 1. nNposeleM KacaTelbHbLIE JO
B3aMMHOTO IlepeceveHus!, KakK YKa3aHO BHIIE, TO HOJIYYUM TAKXKe TPaBHIIb-
HBIit OTIMCAHHBIH MHOTOYTOJIBHHK, CTOPOHBI KOTOPOro Gy IyT MapalienbHb
CTOPOHaM BIHMCAHHOTO MHOroyroabHuka. Kaxmas napa sepwun A n A4,
B u By n T jexur Ha OJHOH NPAMO# ¢ LEHTPOM, a HMMEHHO: Ha
buccexrpuce yraa MON u npyrux Takux e yTioB.

215. Teopema. Ecau MHO20y20abHUK NPRSUALRBLLL, MO:

1) 0K0A0 HE20 MOIHCHO OTUCATNYL OKPYHCHOCTIY;

2) 8 HE20 MOIHCHO GNUCAML OKPYNCHOCTL.

1) ITpoBemem OKpPY3XKHOCTh 4epe3 Kakue-HHOYIb TPH COCEJHHe BepLIA-
upl A, B u C (puc. 222) npasunssoro muaoroyronsanka ABCDE u noxa-
JKEM, 4YTO OHa NpPORJET 4Yepe3 cielylo-
wyio, Yersepryo Bepumny D. Onycrum
u3 uentpa O nepuengukyasap OK Ha
xopay BC u coenunum O ¢ A u D. Tlo-
BepHeM d4eTblpexyronsHuk ABKO Bo-
Kpyr ctoporbl OK Tak, 4T06bI OH yNaj
Ha derbipexyromsiuk ODCK. Toraa
K B noiiner no KC (Bcnencrsue pasen-
CTBa MpAMBIX YIJIOR mpu Toyke K), B
ynager 8 C (tak xax xopsa BC peaur-
ca B rouke K nononam), cropona BA
nofiner mo C'D (BcieacTBHe PaBEHCTBA
yrnos B u C) u, HakoHen, To4uka A ymna-
net B D (BcrencTeue paBeHCTBa CTOPOH Puc. 222
BA u CD). U3 3toro caenyer, uto OA
coBmecturcs ¢ OD, u, 3HAUKT, TOYKH A
1 D 0oauHaKkoBO yZasleHbl OT IEHTpa; NOSTOMY BepiuiHa D NOo/KHA JIeXATD
Ha OKPYXXHOCTH, npoxoxsaieit yepes A, B u C. Toyno Tak ke moKaxeM,
YTO 3TA OKPYXKHOCTh, IPOXOAA Yepe3 Tpu cocennue Bepwnnbl B, C u D,




170 I'n. IV. HPABHAJIBHBIE MHOT'OYT'OJIbHUKN

npoitaer 4epe3 ciaenyllyo BepwuHy E, u T.[4.; 3HAaJYMT, OHA OpoiaeT
4Yepe3 BCE BEPIUMHBI MHOIOYTOMbHHUKA.

2) W3 10Ka3aHHOIO CJIEAYET, 9TO CTOPOHBI PABHJIBHOI'O MHOIOYTOJb-
HHK3 BCErAa MOXKHO PACCMATPUBATL KAK DAaBHbIE XODJAbI OMHOH OKpYXK-
HOCTH; HO TaKHe XODIbl OJUHAKOBO YIAJEHbI OT LEHTPA; 3HAYMT, BCe
nepnegaukyiaapst OM, ON u T. 1., onymesnnsle u3 O Ha CTOPOHBI MHO-
rOYrOJIbHHKA, PaBHBI MEXKAY COGOHN, U MOTOMY OKDYKHOCTb, OIIHCAHHAA
panuycom OM c ueHTpom B Touke (0, OYAET BIMCAHHON B MHOTOYTOJIbHHK
ABCDE.

216. CuencTsue. U3 npeapaymero BUALO, YTO ABE OKPYKHO-
CTH, ONIUCAHHAA OKOJIO HPABUJILHOIO MHOI'OYT'OJIbHHKA M BITHCAHHAA B HETO,
HMEIOT OXMH M TOT Xe LeHTp. Tak KakK 3ToT obumii HEHTP OAHHAKOBO
yAaJieH OT BCeX BepIMH MHOIOYI'OJIbHHKA, TO OH JOJDKEH JIeXaTh Ha
NepHeHAUKyAape, BOCCTABIIEHHOM K JII000i ¢(TOPOHE MHOIOYIOJIbHUKA K3
ee cepeiuHbl, a OyJy4u OZMHAKOBO yJAJeH OT CTOPOH KAaXKJIOTO YIJa,
OH JAOIMKEH HAXOOUThCH Ha ero Ouccektpuce. Ilosromy, 4tobel HaiTH
LIEHTP OKPYXXHOCTH, OIIMCAHHON OKOJIO NIPABHIbHOTO MHOI'OYTOJIbHUKA, HJIH
BIIMCAHHOH B Hero, JOCTATOYHO ONPEJENINTh TOYKY NepecedeHHs NABYX
NEepPNeHUKYJASPOB, BOCCTABJIEHHBLIX K CTOPOHAM MHOI'OYI'OJIbHHUKA U3 HX
cepelnH, HWIN ABYX OGHCCEKTPHC yIJIOB, WM OJHOIO TAaKOTO IEpIEHIHKY-
JApa ¢ BUCCEKTPUCOM.

Jlerko 3aMeTHuTh, YTO MEPNEHANKYIAPbl, BOCCTABJICHHBIE K CTOPOHAM
NpPAaBUIBHOIO MHOCOYrOJbHHKA B CEPEIUHAX STHX CTOPOH, & TaKxXKe buc-
CEKTPHCHI BCEX YIJIOB MPABHJIBHOIO MHOT'OYTOJIbHHKA SIBJIAIOTCS €0 OCAMH
CHMMETPHH.

217. Onpenenenusn O6wuil UEHTD OKPYXKHOCTEH, OMUCAHHOIT
OKOJIO NMPABMJILHOrO MHOrOYTONLHHUKA U BHHCAHHON B HErO, HA3BIBALTCS
LEHTPOM 3TOI'0 MHOTOYI'OJbHEKA, PAAHYC BIIUCAHHONK OKPYKHOCTH — arlo-
demoii ero. '

Yron, cocraBieHHbIH ABYMS paaHyCaMH, NMPOBEJNEHHBIMH K KOHIAM
KAKOH-HUOYb CTOPOHBI IPABHJIBHOI'O MHOTOYTOJIbHUKA, HA3bIBAETCH IeH-
TPaJbHBIM YryioM. lleHTpanbupIx yrioB B MHOTOYTOJIBHHUKE CTONBKO,
CKOJIBKO CTODOH; BCE OHM PABHbI, KAK H3MEPSIONIMeCcss PABHBIMU JIyTaMH.

Tak Kak cymMMa BCeX IEHTPaJIbHBIX yryioB paBHa 4d, wm 360°, To
KaKAbI M3 HUX paBel 4d : n, unu 360° : n, ecyiu 1 03HAYAET YUCIO CTOPOH
MHOT'OYTOJIbHUKA; TaK, UEHTPATbHbIH YroJI MPABHIBLHOTO IECTHYTObHHKA
paBed 360° :6=60°, npaBUILHOrO BOCEMHYIOJLHHKA paBeH 360°: 8 =
=45°u 1. 1.

Tax kak cyMMa Bcex BHYTDEHHHX YIVIOB MHOroyroipauka (§ 82),
MMEIOILEro N CTOpPOH, paBHa 2d(n — 2), TO KaXKAbli BHYTPEHHME yron
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NMPABUJILHOTO MHOTOYTOJNIbHUKA, HMEIOLErO 1 CTOPOH, paBeH

2d(n - 2)
on

Hanpnmep, y npaBHILHOrO BOCbMHYTOJILHEKA BHYTPEHHHI YTOI paBeH

2d8-2) _12d 3= 135
8 8 2

218. Teopewma. IIpacuavrvie 00HOUMEHHBIE MHO20Y204b-
HUXU N00J06HB, @ CMOPONB UT OMMOCAMEA Kax paduycui UAu
anogemum.

1) Y1o6sr noka3ars nomobue (puc. 223) NPaBUIBHBIX OFXHOMMEHHBIX
muoroyronsinkos ABCDEF u A, B,C,D1E,Fy, nocrarouHo obHapy-
JKHTh, YTO ¥ HHX YTJIbl PABHBI M CTOPOHBL! MTPONOPIHOHANBHBL.

Yrasl MHOrOYroJbHMKOB
PaBHBI, TAK KaK KaXXJbIil U3 E D
HHX COAEPKHUT OJHO H TO XKe E, D,

YHCIO TPAJYCOB, & HMEHHO:
180°(n - 2)

— T eumn O3Ha- F 1 ¢ A ‘k G
YaeT YHUCIIO CTOPOH KAXJOro ‘k A M B
MHOrOyroJbHuka. Tak xak 4 s P

H T.A., TO, O4YEBHAHO, YTO Puc. 223
AB C

AB,  BC, CiD, 7
T.€. y TAKHX MHOTOYT'OJIbHHKOB CTOPOHbI NPONIOPHHOHAIIBHEL.

2) Iycre O u Oy (puc. 223) 6yayT HEHTPHI AAHHBIX MHOTOYTOJIbHAKOB,
OA n 014; — nx paauycsl, OM u O, M, — anodemsl. TpeyronbHuKH
OAB un 0, Ay By nogo6usl, Tak KaK yrilbl OJHOTO COOTBETCTBCHHO PAaBHbBI
yrilam Jpyroro.

W3 nopobus ux cnexyer:

AB 04 _OM
AlBl - OlAl B Ol‘/l

Cnencreue. Tak Kak nepuMmerpbl NONOGHBIX MHOIOYTONBLHHKOB
OTHOCATCA KaK CXOACTBeHHbIE cTOPoHbI (§ 172), TO nepuMeTphbl NpaBHIIb-
HbIX OJHOMMEHHBIX MHOI'OYTOJBLHUKOB OTHOCATCH KAaK PaguyChl MJM KakK
anodgeMspl.

219. 3agava. Buuucaumv cmopony enucannozo 6 xpya: 1)
x6adpama; 2) NPaGUALHO20 WECTRUY20ALHUKGE; 3) NPAGUALHO20 MPEY20AL-
HUKG.
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YcinosuMmcesa 0003HA4ATH AJHHY CTOPOHBL MPABUABHOIO MHOI'OYTOIbHU-
Ka, UMeIOIIEero N CTOPOH, OYKBOU a,, & ero nepuMerp — GYKBOI pp.

B B
0
A — C < 0
A >——\—B
D D
Puc. 224 Puc. 225 Puc. 226

DopMyIbI 1)1 CTOPOH BIIMCAHHOIO KBA/APATa, LIECTHYTONBHUKA H TPE-
YrONbHHKA MOXHO JIETKO IOJYYUTh U3 PACCMOTPEHHs puc. 224-226.

1) Ha puc. 224 nposesens! Jpa B3aWMHO EPIIEHAMKYIAPHBIX IUAMETDA.
AC v BD u nocnenosaresibuble KOHILI KX COGIMHEHBI XOPAAMMU; OT 3TOrO
MOy YUIICH BIMCaHHbIA KBaapar ABCD.

N3 npamoyronsraoro AAOB naxomuum:

AB? = A0? + OB? = 2R?,

OTKYZa

Ay = R\/i

220. 2) Ha puc. 225 nocTpoeHa X0pAa, COOTBETCTBYIOMIAA IEHTPAJIb-
HOMy yriy B 60° (CTOpOHA IIPABUILHOrO BIHCAHHOIO IIECTHYTOJILHHKA).

Tax xak y papnobenpennoro AAOB kaxaprit u3 yrioB A u B pasen
(180° — 60° ): 2 = 60° , T0 AAOB ecTb PABHOYTOJIBHAIN H, CI€I0BATEIb-
HO, PABHOCTOPOHHHIY; 3HAYHMT:

AB = AO, T.e. a4=R.

Orcroga MBI nojyHaeM OpOCTOH cnocob AeAeHHS OKPY>KHOCTH HA MIECTh
DPaBHBIX YacTeil. |

221. 3) Ha puc. 226 okpy»HOCTb pa3JeNeHa Ha INeCTh PABHBIX Ha-
cTeil, ¥ TOYKM JEICHHs Yepe3 OHY IOCIEA0BATENbHO COSAMHEHB! XOP/ia-
MAu, oTdero obpa3osaJics BuucadHbli paBroctToponnuii AABC. Ipoeens
xopay AD, nonydaeMm npsimoyrosbHe tpeyronbhuk ABD {yron BAD
KAK BIIHCAHHBIA, ONMPAIOWMIACA HA JUaMeTp, ectb npsamoit). Uz AABD

HAXOLUM:
AB =+ BD? — AD?,
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a3 = v/(2R)? - R?,
W, 3HAYUT,

az = R\/§

222. 3agadva. Bnucams 6 dannndi xpyz npasuavhoiti decAMUY20AbHUK
u onpedeaums €20 CMOPONY 6 3AGUCUMOICTIL 0N Paduyca.

ITpexsapuTensHO AOKAKEM OJIHO BAXHOE CBOHCTEO MpaBuibHOro 10-yroasau-
ka. Iycrs xopma AB (puc. 227) ectb cropoxa mpapuabaoro 10-yronnHumka.
Torma yron AOB pasen 36°, a xaxapii w3 yrnos A u B conepxur no
1/,(180° —36°}, T.e. mo 72°. Pasnenum yron A nonosam npamoit AC. Kax asrit
U3 yrios, o6pasoBaBiuuxcs npu Todke A, pasen 36° ; ciemosaTensno, AACO,
mMesd IBa PaBHBIX YIJIa, eCTh paBroGenpennsiit, T.e. AC = CO, AABC Taxxe
pasHObGeapennbiil, notoMy 4ro LB = 72° u LACB = 180° — 72° — 36° =
= 72°; cnemoBareasno, AB = AC = CO. Ilo cpoiicTey BrCCEeKTpHCH yria
Tpeyrompauka (§ 186) MoxHO HamucaTh:

AO: AB=0C:CB. (1)
3amenus AO u AB pasrbiMu uM otpeskamu OB u OC, moy4um:
OB:0C=0C:CB, (2)

T. e. paznyc OB paszienen B Touke C B cpemHeM ¥ kpaitnem otaomerns (§ 209),
npuiem OC ects ero 66mbmas ugacts. Ho OC paBHa CTOpOHE mpaBHJIBHO-
ro BOMCAHHOrO 10-YrOJBHHKA; 3HAMHT, CMOPOKa NPEEUAbHOZ0 6nucaHHozo 10-
yzoavruxa pasna 6oavuietl vacmu paduyca, pa3denentozo 6 cpednem u Kpatines
OMHOWEHUY.

A _—_ B
Y
J
A [4)
Puc. 227 Puc. 228

Teneps 3anaua pemaeTcs Jierko:
1) HdensT pamayc xpyra (nanpumep, OA, puc. 228) B cpesseM 1 KpaiiHem
OTHOUICHMH; 3aTeM, JaB LUMPKYJIO PacTBOP, PaBHBIA Gosbimedi wacTH pamyca,
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OTKJAJBIBAIOT MM M0 OKPYXKHOCTH JAYTd, OXHA 3a OPYToif, U TOYKH Je/IeHHs
NOCIEAOBATE/IPHO COGIMHSIOT XODIAAMM.

2) O603Ha4KB AIHHY CTOPOHBI IPABUJILHOrO BIUCAHHOrO 10-yrosmHuka Gyk-
BO# T, MBI MOXkeM mponopumo (2) nepenucars Tak:

R:xz=zx:(R-1z),

OTKyZIa
> +Rz—R*=0

Pemus 310 xBanpaTHOe ypaBHeHMe, HaiIeM:

V5 -1

o— = R-061803....

xr = aloR

223. 3ameuanus 1) Yrobsl BOHMCATL B JAHHBIN KDPYT NPaBHILHELA
NATUYTOJIBHUK, JeJIAT OKPYKHOCTh Ha 10 paBHbIX yacTel (Kak yKa3aHO Bbime)
U TOYKH JeJIeHUs COCJMHAIOT 1epe3 Oy XOpAa.MH

2) U3 pasencrsa o

BHJJHO, YTO eC/i M3 1/ 9acTH OKPY:KHOCTH BBIYECTb lfjy ee wacTh, TO oCra-
Tox Gyzmer pasen l/jg oxpykHocTu. DTo maeT HaM NpPOCTOfi crocob BIHCATH
B OKPYXHOCTb HPAaBHJIbHBIH 15-yronbHuK, Tak Kak JEJUTH OKPYKHOCTb Ha 6
u Ha 10 paBHBIX yacTeil MBI ymMeeM.

3) YToObl MOCTPOUTH NATHKOHETHYIO 3Be31y (puc. 229), AenaT OKpYKHOCTD
Ha 10 paBHBIX JacTell ¥ KaKyO-HHOYIb U3 TOYEK AEJEHUS COEAUHSIOT XODAAMH
€ APYTMMM TOYKAMH JeJleHud depe3 Tpu (KaK yKa3aHO Ha PHCyHKe).

224. 3apava. Ydsoumv wucao cMopon nNpasuAbHO20 BNUCAHHOZ0
MHO20Yy20AbHUKG.

B 3TOM COKpalIeHHOM BBIPaXKEHWH Pa3yMeIOTCH, COGCTBEHHO, ABE 3a-
Jauu:

1) mo HaHHOMY MPABMJABHOMY BIMCAHHOMY MHOTOYTOJBLHHKY IO -
CTPOMTH JAPYroi NPaBUIbHBIA MHOIOYTOJILHMK, BIIMCAHHBLIA B Ty 3XKe
OKPY2KHOCTB, HO HMEIOLIHH B/IBoe Gostee CTOPOH; 2) BHIMHCAHTE CTO-
POHY 3TOr0 MHOTOYTOJIbHHKA IO JAHHOH CTOPOHE IEPBOTO MHOFOYTOMb-
HHKA M JAHHOMY PaJMyCy Kpyra.

1) IIycre AB (puc. 230) ecTb CTOPOHA NPABHJILHOTO BIHCAHHOLO
MHOTOYTOJILHHKA, HMelolero n cropod ¥ O — uenTtp kpyra. [Iposenem
OCLAB wu coegunum A ¢ C. Iyra AB penurca B Touke C momonaw,
cnenoBarenbHo, xopaa AC eCcTh CTOPOHA MPABUIIBHOIO BIIMCAHHOTO MHO-
rOYTOJIbHUKA, HMEIOWIEro 271 CTOPOH.
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Puc. 230
Puc. 229

2) B AACO yron O Bcerna ocrpbiii (Tak xax ayra AC B scerna MenbIe
IIOJTYOKDYXHOCTH, U, CIeA0BaTes]bHO, monopuHa ee, ayra AC, MmeHpire
4eTBEPTH OKPY>KHOCTH); noatomy (§ 194)

AC? = R+ R* - 2R? .OD =2R? - 2R - OD,

a3, = R*+ R®~2R?.0D = 2R? - 2R - OD.
U3 npamoyronsaoro AAOD onpenennm xater OD:

2 2
OD = \/AO? — AD? = \/32 - (“2_") = \/R2 _ %%

1
2
a}, = 2R* — 2R\[R? — %".

Taxosa opmyna yABOEHHs YHCJIA CTOPOH NPABHIBLHOTO BIMCAHHOIO
MHOTOYTOJILHUKA (U3 Hee CTOPOHY Gay, MOMYYMM MOCPEINCTBOM H3BJIEYEHH
KB3JPaTHOrO KODHA).

Il p 1 M e p. Beraucium CTOPOHY NPaBUIILHOTO BIMCAHHOTO 12-yroapHH-
Ka, OIpUYeM Ajis IpocToThl npuMeM R = | (4, cieposarensho, ag = 1);

1
af2=2—2\/1—1==2—2\/g=2—\/§,
a2 =R\2-V3=R-0517....

Tak KaK CTOPOHBI NPABHIIBHBIX OJHOMMEHHBIX MHOTOYTOJLHUKOB IIPOIIOP-
OMOHANbHBI MX pajuycam (§ 218), To mpu paauyce, paBHOM He €IHHHUIE,
a KaKoMy-HHOyap 4uciy R, Iis CTOpOHBI DpaBWLHOro 12-yroibHHKA
IOy YHM TaKyI0 GHOpMyy:

a1z =R\2-vV3=R.0517....

CiregoBatenbHo,

OTKYJIa
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225. Ha ckoJIbKO paBHBIX YacTeil MOXKHO Je/IUTh OKPYKHOCTh
¢ MOMOIbI0 TMPKYJIA U JuHelku? [IpuMenss yka3anunie B Ipens-
AYIIUX 3aJa4ax Crocobbl, Mbl MOXKEM C [OMOLILIO UMPKYJIS M JHHEHKH
JEJIMTh OKPYKHOCTb HAa TaKOe YUCJIO PABHBIX YacTeil (M, CIeA0BATENLHO,
BIUCBHIBATH B OKPY’KHOCTb IIPABHUJILHBIC MHOTOYTOJIbHUKH C TAKHM YHCJIOM
CTOPOH), KOTOPOE 3aKJII0YaeTCs B Cleaytomel Tabmuue:

3 3-2 3-2-2... Boobme 3-2"

4 4.2 4-2.2... " pAS
5 5-2 5-2-2... " 5.27
15 156-2 15-2-2... " 3-5-2m.

Hemenkuit marematuk l'aycc (1777-1855I.r.) FOKa3all, YTO NOCPEICTBOM
LUHPKYJIA M THHEHKH MO)KHO JeJIMTh OKDPY>KHOCTh Ha TAKOE YUCJI0 PABHBIX
yacreii, KoTopoe, Gyay4d I D O C T bl M, BbIpaxaercs dopmysoi 227 + 1.
Hanpumep, MOXXHO pa3feuTb OKPYKHOCTH Ha 17 paBHBIX wacrelt ¥ Ha
257 PaBHbIX qacreii, Tak Kak 17 u 257 cyTh npocThle uncia Buma 22 + 1
(170 = 22° 4+ 1; 257 = 224 4 1). Jlokasatenbcreo [aycca BHIXOMHT 3a
npeesibl JNEMEHTAPHON MATEMATHKY.

JokazaHo Tak>ke, 4YTO C OMOLIBIO NMHeHKH 1 IUPKYJIA OKPYKHOCTb
MO>KHO JIe/TMTh Ha TAKO€ COCTa B H O € YHCIO PABHBIX YACTEH, B COCTAB
KOTOPOTO HE BXOAAT HUKAKHE HHbIE IPOCThIE MHOXKUTEIIH, KpoMe: 1) MHO-
xurenedt suaa 22° + 1 u 2) muONKUTENs 2 B KaKOH yrogHo crernenu. Ha-
HpUMEp, B OKPYXXHOCTH C TOMOUIBIO NUPKYJIA U JTHHEHKH MOXKHO BIIHCATH
npaBuabHbHE 170-yromeauk (170 = 2-5-17 = 2- (22 + 1) - (22° + 1)).

Ha BcAkoe MHOEe YHCIO PaBHBIX 4YacTedl OKPY’KHOCTh MOKET OLITb
pasfeneHa np u 6 uxeH Ho. Ilycrs, HanpuMep, TpebyeTcsa pa3enuThb
OKDY>KHOCTb Ha 7 PABHBIX 4acTeil (MM BIHCATH IPABUILHBIN CEMUYIOMb-
#uK). Torna npeaBapHTEbHO BHIYMCIIMM BEIMYMHY HEHTPAJIBHOTO YIia,

60° 3°
= 51—. IIocTpOUTEL TOYHO TAaKO YFOJI MBI HE MOMKEM, HO

7

[0 TPAHCIOPTHPY NPUOIH3UTENHBHO MOXEM OTJIOXXWUTh NPU UEHTPE yrod
B 51° ¥ TOra MOMyYuM NPUGTHIUTENBHO Y7 4acThb OKPY>KHOCTH.

OH PaBeH:

YIOPAXKHEHHA

1. CocraButh HOPMYITy I CTOPOHBL IPABIIBHOTO BIIFICAHHOrO 24-yTONIbHUKA,.

2. CoctaButh QpopMyny AJisi CTOPOH NPABINBHBIX BIIMCAHHBIX BOCHMHYTONb-
HHKa ¥ 16-yrosspHuKa.

3. Cocrasuts ¢opmyny AN CTOPOH NPABHIBHBIX ONMMCAHHBIX TPEYTOJbHHKA
M IIEeCTUYrOIbHUKA.

4. ITycts AB, BC u CD 6yayT TP NOCIEAOBATEbHbIE CTOPOHEI IPABHIIE-
HOT'0 MHOrOYTOJbHUKA, uMemouiero ueHTp B O. Jloka3aTs, 4yTo eciu MpoaomKIM
cropoust AB 1 CD no B3anMHOro nepecedenns B Touke E, To 4eThipexyrobHuk
OAEC moxer 6bITh BIIMCaH B OKPYXHOCTb.
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5. JlokasaTs, 4ro: 1) BCAKMIA BIMCAHHEIA PABHOCTODOHHMH MHOTOYTOJILHHK —
OPABWIBHEIA; 2) BCAKMIl ONMCAHHBII PABHOYTOJBHBIH MHOTOYTONLHMK — Ipa-
BHJIBHBI.

6. oxazarp, wro: 1) KaXKXApll NpPaBWILHBIA 7-YIONbHUK HMEET 1 OCeil
CHMMETDHH, TIPHIEM BCEe 9TH OCH CUMMETDPUH [IPOXOAAT YePEe3 ero LeHTp; 2) A
MHOT'OYr'OJIbHUKA C YeTHBIM YMCJIOM CTOPOH LEHTP MHOTOYTOJILHHKA SIBAAETCS
LEHTPOM €ro CHMMETDUH.

7. JokazaTh, 4T0 ABEe JUATOHAJM MPABIILHONO NATHYTONbHUKA, HE HC-
XOAsAMe U3 OJHOH BEPINMHBI, MEpeceKkadch, MEIATCH B CPEAHEM U KpaifHeM
OTHOILIEHHH.

Ykazanue. Ilycro ABCDE — npaswisnsiii natuyronsuuk, AC n BE —
ero puaroHanu, F' — touka ux nepecevenua. AABC «~ AABF u T. 1.

8. Ha ganuoii cropose mocTpouts: 1) npaBHiIbHBLE BOCBMUYTOILHAK; 2) Opa-
BuibHbI 10-yroipHuK.

9. CpesaTb 0T JAaHHOrO KBaJApaTa yIiIbl Tak, 4ToObI 06pa30BasCs NpaBHIIbL-
HbIi1 BOCBMUYT'OJIbHUK.

10. B pannblil KBaApaT BINACATH PABHOCTOPOHHHIH TPEYTONBbHUK, MOMEIIAH
OIHY U3 €r0 BepINMH MJIM B BEPIIMHE KBAJpaTa, HWJIH B CepeluHe KaKoH-iubo
CTODOHBIL.

11. BriucaTe B paBHOCTOPOHHUI TPEYTOJALHUK APYrOil pABHOCTOPOHHHIX Tpe-
YLOJMBHUK, CTOPOHBI KOTOPOTo ObLH Obl IepIeH MK YJISPHBI K CTOPOHAM JAHHOTO.

12. ITocrpowrs yram B 18°, 30°, 72°, 75°.

13. Ok0J10 OKPYKHOCTH OIMCAH KaKOH-HUGYAb MPaBHIBHBI MHOTOYTO/IBHUK.
TTons3ysce UM, BIUCATDH B 3TY OKPYXHOCTb MPABHJIBHBIH MHOIOYTONbHUK, HME-
omui BaBoe 6osee CTOPOH, Y€M ONMMCAHHBIIAL.

2. BBIYHUCJIEHNE JJNHB OKPYXKHOCTH
1 EE YACTEN

226. IIpensaputensHoe pasbsiacHenne. (OTpPe30K IPAMOH MOXKHO
CPABHUTDH C APYTHM OTPE3KOM NPAMOl, NPUHATHIM 33 €JUHUILY, TAK KaK
OpAMBbIE JIMHUH NPU HAJIOXKEHHU COBMeUIalorcsi. elfiCTBUTENBHO, TOJb-
KO IO 3TOM NPUYHMHE MbI MOXKEM YCTAHOBUTH, KAKHE OTPE3KH NPAMBIX
CYMTATHL DABHBIMM M HEPABHBIMH; YTO TAKOE CYMMA OTPE3KOB IpsMOIL;
KakKoi oTpe3oK Oosee apyroro B 2, 3, 4,... pa3a u T.1n. To9HO Tax xKe
AYTH OKpYXKHOCTeH OIMHAKOBOTO PaAuyCa MOXKHO CPABHHUTH MeEXIy coBoil
BCJIEACTBUE TOTO, YTO TAKHE JYrM HPH HAJOXKEHUM coBMemarorca. Ho
TaK KaK HHKAKAA YaCTb OKPYXKHOCTH (MJIM IPYro#f KpHBOi) HE MoxkKer
COBMECTHTHCH C IPAMOM, TO HEJIb3S MyTeM HAJOMKEHHS YCTAHOBHTD, KAKOH
KPHUBOJIMHEAHBIN OTPE30K HOJKHO CYHTATH PABHBLIM JAHHOMY MPAMOIH-
HEHOMY OTPE3KY, a CIeAOBATEIbHO, H TO, KAKOM KPHBOJINHENHbIH OTPE30K
GosbIIe JAHHOrO NPSIMONIMHERHOTO B 2, 3, 4, .. . pa3a. Takum o6pa3oM, AB-



178 [n. IV. TIPABWIBHBIE MHOT'OYT'OJIbLHUKH

naeTcs HeoOXOAUMOCTH 0060 ONpeAeNTh, YTO Mbl ByAeM nogpasymeBaTh
nox ANHHON OKPYXHOCTH (MU 9aCTH ee), KOraa CPAaBHUBAEM ee
C NPAMOJHHEIHbIM OTPE3KOM.

Jnsi 3To# LenM Mbl JOKHBI BBECTH HOBOE IIOHATHE, HMEIONIee MCKITIO-
YUTENBHO GoNbIIOe 3HAaYeHHe BO BCeit MaTeMaTHKe, HMEHHO IOHATHE O
npepene.

IIpenen uncioBo# mociief0BaTEIHHOCTH

227. Bo MHOTHX BOIPOCAX aJirebphi ¥ FeOMETPHH NPHXOANTCA BCTPE-
4aThCA € NOCICHOBATEILHOCTAMH YHCEN, HAIMMCAHHBIX OQHO 3a APYIHMM IO
onpenenenHoMy 3akony. Hanpumep, HaTypanbHblil psj umuces:

1,2 3,4,5,...,

apH(METHYECKAs U FEOMETPHYECKAS IPOTPECCHH, TPOXOIKEHHBIE HEOIPa-
HHYEHHO:

a,a+d,a+2d,a+3d, ...,

2 3 :
a, aq, aqg, aq-, ...,

npeAcTaBaaioT coboii GecKoOHeTHbIE NOCIEIOBATEILHOCTH JHceN niau bec-
KOHEYHbIE YHCJIOBbIE MOCHIEA0BATENHHOCTH.

,_H,Jlﬂ KaXKJO# TAKOH NOC/IeJ0BATE/IbHOCTH MOJKHO YKA3aTh IIPABHJIO, IO
KOTOPOMY COCTaBJIAIOTCH ee 4IeHbl. Tak, B apudMeTHyueckoll nporpeccuu
KAXKAbIH <JIeH DA3HHTCA OT IPEABIAYIUEro HA OZHO M TO Ke YHCAO,
B FeOMETPHYECKOH TIPOTPECCHH KasKJIbli YJjieH paBeH NPeAUIECTBYIOLIEMY,
YMHOXXEHHOMY Ha HEKOTOpOe OllpeesieHHOe YuciIo (3HaMeHaTeN b Oporpec-
cuH).

Muorue nocie10BATEIbHOCTH COCTABJISAIOTCA 110 G0Jiee CIIOXKHEBIM npa-
suaaM. Tax, HanpuMmep, BRIHCIAS V2 ¢ HEZOCTATKOM, i:ﬂaqa.na C TOYHO-

-1
CTbIO OO 1—0, 3aTe€éM C TOYHOCTBIO OO ——, 3aTe€M J0 H nIpoaoJiKaa

100 1000
3TO BLIYMCJIEHHE HEOrDAaHUYEHHO, MBI IMONYYHAM DECKOHEHHYIO YHCIIOBYIO

nocJiIe JOBATENAbHOCTE:
1,4; 1,41; 1,414; 1.4142, ...,

JAlOULYI0 IPUOIHIKEHHOE 3HAYCHHE V2c BO3PacTalOmElN CTENEHb TOYHO~
CTH.

Jns 3Toit nocieR0BATENPHOCTH HENb35 YKA3aTh IIPOCTOTO IPABHUJIA, IO
KOTOPOMY MOKHO ObLIO GBI HOJIyYMTH HOBBIE €€ YIEHBI, 3Has IPeAbLIyLIHeE,
HO BCe >X€ MOXXHO OIpeleNNTh Jiiob0i 4ieH 3TOH NOCJIeNOBATEIHLHOCTH.
Tak, 4T00bl NOAYIATH 4-H €€ “WieH, HY>XHO BbIYMCIAHTL C TOYHOCTBIO A0
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0,0001, a1 MONYHEHHs 5-TO YNEHA HYXKHO BBIYHCIATHL V2 C TONHOCTBIO
2o 0,00001 u . 1. ,

JlonycTiM, 4T0 “JIeHB! JaHHOH GeCKOHEYHO#) MOoCne OBaTEAbHOCTH a1,
as, a3, ..., Gn, ... 10 Mepe HOBHIIEHUA UX HOMEpPAa HEOrPAHWYEHHO
MpUOIKAIOTCH K HEKOTOPOMY 4Yncty A. DT 3HauMT ciieayoee: cyie-
CTBYET HEKOTODOE YHCJIO A, TaKoe, YTO Kakoe Obl MaJjioe INOJIOXKHTEILHOe
YHCJIO ¢ MbI HU B3SINIH, B JAHHOH MOCIEI0BATEHHOCTH MOXKHO OTBICKATH
“IJIEH, HAYMHAA C KOTOPOro BCE YJEHBI IOCIEJOBATENBHOCTH N0 abCcomoT-
HOM BeJMYHHE OTJIHYAIOTCA OT A MeHbine, 4yeM Ha q. Msul OyaeMm 9To
CBOMCTBO KOPOTKO BbIPAsKATh TaK: abCOMIOTHAS BEIHYMHA PA3HOCTH Gy, — A
HEOI'PAHMYEHHO YOBIBAET ¢ BO3PACTAHHEM HOMEpa n.

B atoM ciyvae uncno A HaspiBaeTcs npeesioM JaHHOM GecKOHewHO
4UCII0BOI noceaoBarenbHocTH. [IpuBeaeM npuMep Takoit moce10BaTe/Ib-
HocTy. COCTABUM HOC/I€AOBATENLHOCT JECITHYHBIX Jpobeil:

0,9; 0,99; 0,999;. ...

3aech KaxkAplil YWieH IOJIy4aeTcs U3 NPEIbIAyINEero MPUIHCHIBAHNEM HO-
BOTO JEeCATHYHOrO 3HaKa 9. :

JIerko 3aMeTHThb, YTO YIEHb! ITOH NOCIENOBATEILHOCTH HEOrPAHUYEH-
HO TpUOIMKAIOTCA K €IUHUIE.
11—0, BTOpOil Ha
H, €C/IH JOCTATOYHO MPOAOJKHUTH 3TY MOCHEN0-

HmMenno, mepsbiit 4ieH OTAMYAeTcs OT eIUHMUbI Ha

%0, TpeTuii Ha 1—010_6 . !
BaTEJIbHOCTb, TO MOXKHO HaliTH B Heli WieH, Ha4YuHas C KOTODOTO BCe
nocjenyoupe wWieHbl 6yIyT OTIMYATBCA OT eIHHHUBI Ha CKONb YTOI-
HO MaJiyl0, 3apaHee yKAa3aHHYI0 Benuuuny. CiieqOBATENBHO, MBI MOXEM
CKa3aTh, YTO B3ATas HaMM DECKOHEYHAd YUCIOBAA MOCIEAOBATENILHOCTD
UMeeT IpeesioM eXuHuUILy. JIpyrumM npumepoM YHCIIOBOI NOCIEJOBATEb-
HOCTH, UMeIIIell npesesl, CIYy>XUT MOCIeA0BATEIbHOCTh PUOIHIKEHHBIX

3HAYEeHUIl AJIHHBL OTPE3KA, HECOW3MEPUMOro ¢ exunuue anuust (§ 150),
1

BBIYUCJIEHHBIX ¢ HEAOCTATKOM, CHaYaJIa ¢ TOYHOCTBIO J0 1—0, 3aTeM — 1o

i&’ 3aTeM — J0 %ﬁ M T A,

IIpenenoM 3Toi MOCKIEAOBATENLHOCTH CJIYKUT OECKOHEYHAS AECATHY-
Hasg JApOOb, MPEJCTABJAIOMAS TOYHYI0 MEpy JJIMHBI JAHHOTO OTPE3KA.
B camomMm pesne, BennunHa GeCKOHEYHOH AecaTHYHON ApobM 3aKJIOYeHa
MEXAY ABYMS ee HPHONVIKEHHLIMU 3HAYEHHSIMH, BbIYHCICHHBIMU C OJH-~
HaKOBO# TOYHOCTBIO — OFHO C HEJOCTATKOM, JAPYroe ¢ H3OLITKOM.

Kaxk 6pU10 NOKa3aHO BHIIIE, 3Ta PA3HOCTh HEOIPAHWYEHHO YyOBIBAET IO
Mepe HOBBIIIEHUA CTENeHH TOYHOCTH NpHO/MKeHHBbIX 3Hadenuii. Cieno-
BATEJIbHO, JO/KHA HEOrDAHMYEHHO yOBIBATH M PA3HOCTb MEXJAY CaMOil
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6ecKOHEUHON AecATHYHON APOOBIO U ee NPHOIMKEHHbIMI 3HAYCHHAMY 110
Mepe IOBBIILIEHHSA CTENEeHH TOYHOCTH 3THX 3Ha4deHHH. 3HAuUT, GecKOHeu-
Hast JECATHYHAA JpoOb CIAYKHUT HpeaesaoM Mocief0BaTelbHOCTH BCEX €e
pu6IHKEHHBIX 3Ha9eHH, B3ATHIX C HEJOCTATKOM (KJIH BCEX IPUOIMIKEH-
HBIX 3HAYEHHH, B3ATHIX ¢ U3OBITKOM).

Jlerko 3aMeTuTh, YTO He BCAKAA OECKOHEYHAA IMOCJIEAOBATENLHOCTD
HMeeT NpeJien; HalPUMEpP, HATYPAJIbHBIA Psj, YHCeT:

17 2, 3, 4a 5""7

OYEBH/IHO, HUKAKOTO IpeJiesla He MMEET, TAK KaK ero 4jieHbl HeOrpaHuveH-
HO BO3pAacTAalOT M HM K KAKOMY YHCJIy He NpHuOJIHKAIOTCA.

228. Teopewma. Beaxasa becxorennas wucaosas nocaedo-
64MEABHOCTNIL MOJICEN UMEMD MOALKO 0duM npedea.

B cnpaBeIMBOCTH 3TOH TEOPEMEI JIErKO yOEAHTHCS OKA3ATEIHLCTBOM
ot npotuBHOro. B camom geste, npeanonoKuM, YTO JaHa MOCIELOBATEb-

HOCTh
ay, a2, @3, ..., Qn,...,

KOTOpasi MMeeT 1Ba pa 31X I HBIX npefeida A u B. B takom ciyuyae,
B CHJYy TOrO, 4TO A ecrb mpenes IAHHON MOCIEIOBATENLHOCTH, aGCO-
JOTH3SA BEJHIMHA DA3HOCTH Gn — A MOMKHA HEOrpaHU4eHHO yObIBATL
¢ BospactanueM n. B cuiy Toro, wro B ects Toxke npensen HaHHOMN
MOC/IEA0BATEILHOCTH, abCONIIOTHAA BeJIMYNHA pasHocTd A — n — B takike
JAOIIKHa HEOrPDAHHYEHHO YOLIBATH C BO3PACTaHHEM 1.

Ho B TakoM ciiyyae abconroTHas BEIMYHHA PA3HOCTH

(an — 4) - (an — B)

JOMXKHA TAKXKE HIIM HEOTPAHUYEHHO yObIBaTh, MK 6bITH pasHoi Hymo. Ho
3Ta MOCJIEGHAA PA3HOCTh PaBHA pa3HoCTH uucen B — A u, cnenosaTensHo,
€CTh HEKOTOpPOE BIOJIHE ONPEJEeNeHHOE, OTIUYHOE OT HYJIA YHCJIO. ITO
YHCJIO HE 3aBHCHT OT HOMEpA 7T H NPH BO3DACTAHHUH 7. BOBCE HE W3Me-
nserca. Taxum o6pasoM, Npeanonoxenre, YT0 CYLECTBYIOT B3 Ipedesia
YHCIOBO! MMOC/ENO0BATEILHOCTH, IPHBEJIO HAC K IPOTHBOPEYHIO.

229. Ilpenen po3pacralomeii 6ecKOHEYHON YHCIIOBO# mocie-
AOBaTeJbHOCTH. PaccMOTPHM Takyio NOCIE€ROBATENABLHOCTD G1, a3, 43,
.<+Qn, ..., B KOTOPOH Ka)XIblil ClIenyIomuii Ynen Gosblile NpeabLAYIIEro,
T.€. Apy1 > Gp, B B TO JKe BPeMs BCE WIEHbI OCIEJOBATENbHOCTH MEHbIIE
HEKOTOPOTO onpeelleHHoro yncia M, 1. e. 1y1s aoboro Homepa na,, < M.

B amom cayuae nocaedosamesbrocmd umeem onpedeaenunidi npeden
(Teopema Beiiepiurpacca).
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230. Hdoxasareunscrtso. [Iycrs nana 6eckoHedHas YUCIOBAs HOCTE-
JOBaTEIBHOCTD
ai, G2, G3,...,Qn, ..., (1)

B KOTOPO# KaxJiblit WieH Goiblie NMpeJbLAyIero WK paBeH eMy (Gn41 2 Gn),
npuYeM Cpead “WIEHOB MOCIEeJ0BATENLHOCTH HET YUCIa, OONMbHIero JAHHOIO
yucina M, HanpuMep, HeT ducia, bosmbuero, yem 10. Bo3pmem uncno 9 u cmo-
TPHM, HET JIA CPeJu <IEHOB NocienosaTenbHocTH (1) wuces, Gonbuie, wem
9. JomycruM, 4To Takmx HeT. Bo3bMeM 4WHCIO 8 M CMOTPHM, MMEIOTCH JH
B nocaexosarenbrocTy (1) umcna Gonbure, vem 8. JomycTum, UTO TaKMe eCTh.
Torna 3ammceiBaem 4mcio 8, 3aTeM JeiuM MPOMeXyTox oTf 8 mo 9 Ha 10
JacTeit M UCILITHIBaEM TIOCIENOBATENBHO Yncna: 8,1; 8,2; 8,3; .. ., T.e. cMoTpuM,
HMEIOTCH JIH CPEeAu WICHOB mnocienosaresbHocTd (1) gmcma, Gonbume, gem
8,1. Ecim ecTp, To CraBMM TOT Ke BONpOC A 4ucia 8,2 u T.a. Jomycrum,
49T0 B mocHemoBarennrHocTH (1) ecTh umcna, 6onbumue, gem 8,6, HO HeT wmMcel,
Gompmnx, dem 8,7. Torna memaeM BTOpyIO 3anmch: mumeMm 4ucio 8,6, 3aTem
pa3busaeM mpoMmexyTok or 8,6 mo 8,7 ma 10 wacTeit ¥ HMCHBITBIBAEM TAKHM
e ofpasoM mocnexoBaTenbHo uucia: 8,61; 8,62; 8,63; .... Homyctum, urto
B nocnexosarensbnocta (1) ects umchma, Gonpmue, wem 8,64, HO HeT wmcer,
Bompnmx, wem 8,656. Torma aenaem Tperpio 3amuch 8,64 M MOCTynaeM TakuM
xe obpasoM ayia mpomexyTka ot 8,64 no 8,65. Ilpomomxas aToT mpouecc
HEOTPaHUYEHHO, MBI IpUJeM K 6eckoHedHol mecaTw4HOH apobn: 8,64 ..., T.e.
K HEKOTOPOMY JeficTBuTeIbHOMY uuciy. Hazosem ero a u Bo3sbMeM ero npubiu-
JKEHHbIE 3HAYEHUS C 1 JECITHYHBLIMYM 3HAKAMH C HEJOCTATKOM H C H3OLITKOM.
IlepBoe HA30BeM i, BTOPOE — 5. IIpu aToM, Kak ussectHo (§ 150),

1
10m°
U3 crocoba o6pasosatus AefCTBHTENLHOTO IUCHA (& CIeyeT, YTO CPEA] YIEHOB

nocnenosarensocTd (1) Her wmcen, 66IBWNX @, HO MMeIOTCS Yucia, GobiHe
a. ITycts ap — oaHO0 U3 Takux yuces:

! 1
opn<a<a, U Q,—Qp=

!
an < o < ay,.

B cuny pospacranus nociemoBarensHocTH (1) M OTCYTCTBHA B HeR 4/IeHOB,
GOBIINX @'}, 3AKIIOYAEM, YTO BCE CHEAYIONMMe WIeHB MOCIEA0BATEbHOCTH
Qk+1, Ok42, ... TAKXKE B3AKIOYEHBl MEXIY ¢ U Qp, T.e. ecsm m > k, To
On < Om < ah. ’

Tak kax neHCTBHTENBHOE YHCIO (r TAKXKE 3AKIIOUEHO MEXAY Gn H Q 4, TO
abCOMIOTHAS Be/IMIMHA PA3HOCTH Ctm — (¢ MEHbIIE PASHOCTH YMCEN Oy, ¥ a 5. Ho

alh, —an = 1’ CleAoBaTembHo,

1
|am - a| < ETT (2)
Taxum obpasoM, I1a 0GOr0 3HAYEHHA N MOKHO YKA33Th TaKOE THCIO k, aro
opu m 2 k umeer Mecto HepaseHCTBO (2). Tak Kak MpH HEOrPAHMYEHHOM BO3-

1
pacTaHHHU 1 Apo6b o= HeCrpaHirieno yObiBaeT, To U3 paBeHcTBa (2) creayer,
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4TO AEHCTBHTEIbHOE YHCIO (& €CTh mpejen nocaexosarensHoctn (1). Takum
06pasomM, 4BCIOBadA I10CJIENOBATENLHOCTD (1) MMeeT onpejeneHHbi NpeIet.
231. Ilpemen mepeMeHHOM BenmMuuHBLI. Eciau JaHa nocienosa-

TeJIbHOCTh a1, G2, A3, ..., Ak, ..y

TO N-#i 4JieH ee ap, MOXHO Ha3BaTh II€pEeMEHHOH BeJIMYHHON, YHCJIOBOE
3Ha4eHHe KOTOPOH 3aBHCHUT OT ee HOMEpPA 7i. DTHUM BbIpasKeHHEM «Iie-
peMeHHasA BENMYMHA» HACTO NOAL3YIOTCH LI ynpouieHusi peun. Taxk,
BMECTO BbIpaXkeHHdA <«JaHa OecKoHedHasdA 4YMCIOBas IOCHENOBATEILHOCTD
ai, a2, a3, ..., Gn, ...», NPHHATO FOBOPHTD ¢«JAHA NEPEMEHHAN BEJINYH-
Ha a,, NPUHEMAIOIAA NOCIEOBATENBHO Psi 3HAYCHHH ay, az, a3, ...»>.
Ecnu monb30BaThcs 3THM COOCOGOM BLIPAsKEHHsA, TO MOKHO TOBOPHTDL He
0 mpefesie MocAeq0BaTeNIbHOCTH, a O NpeJese TIepeMeHHON BeJIMYHHbI.

B Takom ciryuae, npejyioxenune, nokazanuoe B § 228, MOXKHO BBICK33aTh
B ¢opme: «Bcakas nepemensas BeMyMHA MOXKeT CTPEMHUTECA JMIIb K Of-
HOMY NpeAeys. ITO NMPEANIOKEHHE YaCTO BHICKA3BIBAIOT TAK: «€CJIH J3HBI
JiBe NePEeMEHHbIE BEJIUYUHDBI Gy U by, IPUYEM BCE 3HAYEHUS TIEPBOIl PaBHbI
COOTBETCTBYIOLIMM 3HAYEHHAM BTOPOH: a3 = by az = by, a, = by,..., TO
npeJes nepBoii BeJINYHHLI, KOHEYHO, €CJIU OH CYILIECTBYET, paBEH Npeaeiry
BTOPOii», HJIH KOpOYe: <eCJIH ABe IepeMeHHbIe BeJIMYHHbI PABHbI, TO PABHbI
M MX NPEeJeibi».

IIpepnoxenne (§ 229) o mpezesne BO3pacTalOWEd 4HCIOBOH MOCTe-
JOBATEJIbHOCTH MOKHO BBICKA3ATH TAK: ECAU NEPEMERHAA GEAUNUNG O
603DPACMAEM C G03PACTIGHUEM HOMEPA 1L U 6 MO JHCE BPEMA OCTNAETCA
MEHDBULE HEKOTNOPO20 NOCTROANKO20 YUCAG, O IMA NEPEMENHAR BEAUNUKG

umeem npedea.
JanHa okpyKHOCTH

Ilonsarne o npenese JACT BO3MOXKHOCTH TOYHO ONPEAENHTb, YTO MbI
noJpa3yMeBaeM NOJ, AJNMHON OKDYXKHOCTH. IIpe/BapuTeNLHO JOKAXKEM
CllelyI0Lue JeMMBL. \

232. Jlemma 1. Bunyxaas aomanas (ABCD, puc. 231) mern-
we ecaxoti dpyzoti aomanoli (AEFGD), obzemaroueti nepsyio.

Bripaxenuns «o6bemimomas 1oMaHaA»,
G «obbeMileMast IOMaHasl» MMEIOT CIIELYIO-
il CMBICI.

IIycrs aBe nomanvle (kaxk Te, KOTOpbIE
u300pakeHB! ¥ HAC HA PHCYHKE) MMEKT
onHu H Te xe KoHusl A u D u pacnono-
JKeHbI TaKUM 06pa30M, YTO OAHA IOMaHadA
(ABC D) Bcst 1eXXUT BHYTDH MHOTOYTOJIb-
Puc. 231 HHKa, OBDPA30BAHHOrO IpYroil JOMaHOH

u orpe3koM AD, coenuHaommM KOHIb! A
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u [; TorAa BHEINHsS JIOMaHAs HA3BIBACTCA OOBHEMIIIOIIEH, 3 BHYTPEHHAN
JloMaHass — 0O'bLEMJIEMOI.

ITpencrour nokazaTh, uTO oObeMmiIemast goManads ABCD (ecim ona
BBITyKJast) KOpoye Beakolt obbemiomeit munun AEFGD (Bce pasao —
BBIMYKJION WJIM HEBBINYKJIOH), T. €. YTO

AB+BC+CD < AE+ EF + FG +GD.

IIpomo/mKMM CTOPOHBI BHIYKJIOHN JIOMAHOR Tak, KAK YKA34HO HA PHCYHKE.
Torza, upuHSB BO BHEMaHME, YTO OTPE3OK NMPAMOH MEHBILUE BCAKOM JIO-
MaHOH, COeTUHAIONMEH KOHIbI OTPe3Ka, Mbl MOXKEM HAIUCATh CJIEAYIOIIHE
HEPaBEHCTBA! .

AB+ BH < AE+ EH,;
BC+CK < BH+ HF + FG +GK;
CD <CK+KD.

CIIoXMM NOYIEHHO BCE 3TH HEPABEHCTBA M 3aTeM OT obeHx wyacreii
NOJYYEHHOT'O HEPABEHCTBA OTHHMEM
BcrioMorarenbhbie oTpesks BH u CK;;
nanee, 3amenus cymmy EH + HF or-
peskom EF u cymmy GK + KD or-
pe3koM G D, nony4uM TO HEPABEHCTRO,
KOTOpOE TPebOBalIOCh JOKA3ATE. A B
3amevanue. Ecau 66 06beM- Puc. 232
JeMas JMHHA He Obula BBIIYKJIOH
(puc. 232), To U3IOXKEHHOE JOKA3ATENILCTBO HEMb3s ObLIO 6b1 TPUMEHHUTS.
B sToMm cityuae o6beMiieMast JIOMaHAst MOXKET OKA3aThCs ¥ Boubiie 06beM-
JIIouIei.

233. Jemma 2. Ilepumemp 6mnyxa020 MHO20Y204bHUKA
(ABCD) menvwe nepumempa 6caxo20 dpyz020 MHO20Y20AbHUKG
(MNPQRL), obsematowezo nepeviti (puc. 233).

Tpebyercss A0Ka3aTh, 4TO

AB+BC+CD+DA<LM+MN+NP+PQ+ QR+ RL.

ITponoskus B 000X HanpaBJIEHHAX OHY KaKylo-HHOyaL cropory AD
BLIMYKJOMO MHOIOYTONBHUKA, NMPUMEHUM K jnoMaHbiM junusMm ABCD
u ATMNPQRSD, coenunsitoruM Touku A # D, nemMMy npeisliyuiero
raparpada; MoiIyYuM HEePaBEHCTBO:

AB+BC+CD< AT+ TM + MN + NP+ PQ+ QR+ RS+ SD.
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Puc. 233 Puc. 234

C npyro#t cropoHbl, Tak kak orpe3ok ST menbme sgomanoit SLT, to
MOKEM HANHCATH:

TA+AD+DS <TL+ LS.

CnoxKNM MOYNEHHO 3TH [BA HEPABEHCTBA U QTHHMEM OT oOeMX wacTeii
BenomoraTesbuble orpeskn AT u DS; nanee, 3ameHus cymmy TL +
TM orpeskom LM u cymmy LS + RS orpeskom LR, nomy4uMm To, 4To
TpeGOBAJIOCH JOKA3ATD.

234. OnpepnesieHre JIMHLI OKPYXKHOCTH. DBrunieM B TaHHYIO
OKPY2KHOCTb (puc. 234) npaBUIbLHBEIN MHOTOYTOMLHUK, HAIPHUMED LIECTH-
YTOJIBHMK, H Ha Kakoi-HHOyab npsimoit M N (puc. 235) 0TioxkuM 0Tpe3oK

Puc. 235

OP,, paBHbIi IEPUMETPY ITOTO MIECTHYTOIbHIKA (Ha HAIIEM PHCYHKE 3TOT
NepUMeTp U300paskeH 0 HEAOCTATKY CBOGOTHOrO MECTA B YMEHbIIEHHOM
BU/le). Y/IBOUM Telepb 4UCIO CTOPOH BIMCAHHOTO IECTHYTONBHUKA, T. €.
BMECTO IIECTHYTOJLHAKS, BO3bMEM IPABUJILHBIN BIMCAHHBIN 12-yronbHUK.
Haiisiem Takzke ero mepuMerp u OTJIOXNKHUM €ro Ha Toit xe npamoit M N or
TOIf e To4KH (J; mycTh TOrAa nony4nTcs orpe3ok O P, KOTOPHIH J10mKeH
6piTh Gonbie O Py, Tak KaK BMECTO KAXK A0 CTOPOHBI LIECTHYTOABHAKA MBI
Teneps 6epeM JTomMaHyio (M3 ABYyX CTOPOH 12-yroibHUKA), KOTOpas IJIHH-
Hee NPsAMOH. YIBOMM CHOBA YMCJIO CTOPOH BIMCAHHOrO 12-yronbHuKa, T. €.
BO3bMEM TEMEPh NPABWILHBIA 24-yronbHUK (HAa PHCYHKE OH HE yKa3aH),
HafileM ero NepuMeTp W OTIOKUM ero Ha M N ot Toit ke Toukn O; Mbl
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nony4yuM toria orpe3ok OF3, koropsii byaer bonpme OP; mo Toit xe
npuuKHe, no Kaxkoi OP, 6onbine OP;.

Boobpaznm, 4T0 TaKOH HPOUECC YABOCHUA H OTKJAOLIBAHMA TepHMeT-
pPOB NPOJOJIKAETCst BCe jajlee U gajee. Torga Mbel NOJY4MM HeOTpaHU-
YEHHYI0 [OCIel0BaTenbHOCTh mepumerpos OF, OPF,, OP;, ..., KoTo-
pas SBNSeTcsi BO3PACTAOIIEH MOCIeA0BATENbHOCTRIO. OIHAKO BO3pacTa-
HHE 3TO He MOXeET ObIThb HEOTPAHWYEHHBIM, TAK KaK IEPHMETP BCAKOTO
BIMCAHHOTO MHOTOYTOJIbHHK2 (BBITYKJIOrO), KaKOBO OBl HH OBIIO 4HCIO
€ro CTOPOH, BCErJla OCTAaETCA MeHbIle MepuMeTpa Joboro OmHCAHHOTO
MHOTOYTOJNLHHKA (Kak ero ofbemmomero). Bareacrsie 3Toro nonyyeHHasn
[IOCNIeNOBATEIBHOCTL NEPHMETPOB NPABUIbHBIX BIHCAHHBIX MHOTOYIOJb-
HHKOB UMeeT onpejeneHsslit npegen (§ 229). DTor npenen n IpUHEMAIOT
3a JAHHY OKpy»Hoctu. Takmm o6pa3soMm, Mpl DPHHUMAEM ClEAYyIOlIee
OnNpeneieHHe: 3a dAUHY OKPYICHOCTRU TIPUHUMGAETNCA TNOM npedea,
X KOmopomy cmpemumcs (npubausicaemes) nepemennwti nepumemp npa-
BUABHO20 MHO20Y20AbHUKG, BTIUCAHHO20 8 IMNY OKPYHCHOCTIL, K0204 YUCAO

CTNOPOH €20 He0ZPAHUYEHHO Ydeausaemca.

3amevanune MoxHO JOKa3aTh (MBL OIYCKEM ITO JOKASATETLCTBO), YTO
TIPEJ1eN 3TOT HE 3aBHUCHT OT TOI0, C KAKOI'0 MHOIOYTOVIbHAKA MBI HAMHHAEM YABOE-
nue. Bonee Toro, MoOXxHO H0Ka3aTh, YTO /M JAXKe BIIMCAHHBIE MHOTOYTOJBHUKH
M He GyIyT NpaBUIIbHbIE, BCE XK€ IEPUMETPHL UX CTPEMATCA K TOMY ¥Ke CaMOMY
Ipejiesty, KaK M [IEPHMETPHI IPABMIIBHBIX MHOTOYTOJIBHEKOB, JIMIOL Obi TOJIBKO
CTODOHBI KX HEOTPAHMYEHHO YMEHbIIAINCH (M, CIIeA0BATEBHO, YACI0 CTOPOH X
HEOTPaHHYEHHO YBEINYHBAJIOCH) Iy TeM JIM YABOEHH, KAK Mbl 3TO ITPeIIONIaraau
JJIA IPaBUJIbHBIX MHOTOYTOJIbHUKOB, WJIM 110 KAKOMY-HHGY 1B MHOMY 3aKoHY (MBI
OITyCKAEeM 3TO JI0KA3ATEIbCTBO).

Taxum 06pasoM, g1 KaXK A0 OKPY>KHOCTH CYUIECTBYET CBOI €JMHCTBEHHbII
TIpeAe, K KOTOPOMY CTPEMHUTCS LIEPUMETP BIUCAHHOTO BHIIIYKJIOTO MHOTOYTOJIb-
HMKA, KOTZAa CTODOHBI €0 HEOrDAHHYEHHO YMEHbWAIOTCS; NPEAesl STOT U MpH-

HMMAETCA 33 AMHHY OKDPY>KHOCTH.

C

Puc. 236 Puc. 237

PaBHbpIM 00pa30oM 3a WIMHY Kakoi-HMOyab AyrH okpyxkHoctn AB
(pHc. 236) npuHUMaeTCs Mpenen, K KOTOPOMY CTPEMHUTCA HepeMeHHbIi
nepuMeTp JIOMaHOR JIMHHHM, BNUCAHHON B 3Ty JAyry M HMewoueilt ¢ Hei
OJHU M Te >Ke KOHLBI, KO[JA YHCIO CTOPOH JIOMAHOH HEOrpaHHYeHHS
Y, ABAMBAETCSL.
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235. donymenmust. st nNpOCTOTHI M3JIOKEHHS MbI OpumeM 6e3
JOKa3aTeNbCTBA CNEAYIOUIHEe, NOYTH OYEBHIHbIE, IPEITOMKEHUM:

Jdnuna nyru oxpykHoctn: 1) oavwe cmazusaroueti ee Topdw, HO
2) Menbue nepuMEmPa 6cAXOT AOMAROT AUNUY, onucarHold oxoao Mot
dyau u umeroueli ¢ nel odnu u me gice xonym (puc. 237).

236. [Joxa3aTeabcTBO ITHX HPeIIOKEHMIL

1) IIycts ACB (puc. 236) — ayra okpyxnocts u AB — craruBaomas ee
xopjia; TpebyeTcs J0Ka3aTh, YTO Ayra Gojbnie 3TOH XOppL.

IIpeamonoxkuM, 9TO B Lyry Mbi BOKWCHIBAEM NPABHILHLIE JIOMAHLE TAKHM
obpa3om: mepsas joMaHas HycTh GymeT cocTaBmena 3 asyx xopa AC u CB;
BTODPYIO JIOMaHYIO IOJIy IMM IIyTeM YIBOEHUS YUCIIa CTOPOH IIEPBOi JOMAHOI; 3TO
6yner nomanas ADCEB, cocTosiwasi U3 4eThIPEX XOPA; TPEThIO JJOMAHYIO TIOTy-
YUM YABOEHMEM HHCJIa CTOPOH BTOPOIl JIOMaHoi; 0Ha 6y IeT COCTOATDL M3 BOCEMM
xopA. Boo6pasiM, 4To 3TOT mpoNece yABOeHUs TPOIO/KASTCH HeOTPAHNIEHHO.
Torna ¢ kaxapiM yBOCHHEM MIEPHMETD JIOMaHOH GYHET BCEe BO3PACTATD; HAIPH-
Mep: :

AD+DC +CE+ EB> AC +CB,
TaK KakK
AD+DC >AC wn CE+EB>CB.

Boreacreae s10r0 mpefen, K KOTOPOMY CTPEMHTCH STOT HEPHMETD, JOKEH

6uiTh GosbIme mepumerpa mepBoft JIOMaHoit, T.e. Gombme cymmmt AC + CB,

M, 3Ha4YMT, go/xeH ObiTh M nozasHo Gombume xopmut AB. Ho mpemen stor
NpuHNMaeTca 3a AnuHy Ayra ACB, suaunt, 31a Ayra Gonsie xopast AB.

2) Ilyctb OKONO JyrH OIMCAHA KAKAS-

C HHOynE JgoMaHas smHUs (UpaBHILHAS KM

HerpaBunbHasA — Bee pasro) (puc. 237). Ecmu

n KOHIIB! IOMAHOI COBITAJAIOT C KOHLOAMH AYy-

TM, TO 3Ty AYFY MOXHO PaCCMATDHUBATh Kax

CYMMY HECKOJBKHX IyF, U3 KOTOPHIX KaxXIas

obbemteTca JIOMaHOI, COCTOAIEH TONBLKO U3

ABYX 0Tpe3KOoB npsmolt. Ilycrs ogHa U3 Takux

A p  dacTeit Gyaer ayra AB (puc. 238). Hokaxem,

9TO JNMHA 3TOH ayru Menbuie cymmul AC +

C B, KOTOpYI0 MBI /i1l KPaTKOCTH 0603HAYMM

onHoit 6yksoii :S. [lna J0Ka3aTeIbCTBa BO3b-

MeM BCIIOMOTATEeNbHYIO JIOMaHy10 AmnB, KOTopas noqyduTCs, eCId MBI CPexKeM

yron C xakuM-HuGyab OTPE3KOM MPAMOW MnN, He MePeCeKAMUMC

¢ Ayroit AB (4To BCErfa BO3MOXKHO, €CJIM JIOMaHas ONMMCAHA, T.€. COCTaR-

JeHa w3 KacaTenbHbix). OG03HAYMM [UIMHY 3TON BCHOMOTATEILHOM JIOMAHOMN

AmnB Gyksoit S51. Tax xak mn < mC +Cn, 10 §; < S.

Hokaxkem Temepe, 4TO npelen, K KOTOPOMY CTDPEMHTCH MEPEMEHHSIH me-

PUMETD NPaBUJILHON JIOMaHOM, BIMCAHHOH B Ayry AB, npm HeorpaHudeHroM

YABOCHUH YHCJ1a CTOPOH JIOMaHOH He MoXeT 6u1Th Gonmpure S;. O603Ha4YMM 3TOT

Puc. 238
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npenen 6ykeoit L u gonyctum, wro L > S;. Tak kak nepemeHHH nepumerp
UpHGMXAETCA K CBOEMY Npeliely KaK yTOAHO 6AM3 KO0, TO PasHOCThb
Mexay L m atuMm mepmMerpoM MOXKeT cHenaThCs Mmenbure passocra L — Si;
TOrJa, 3Ha4WT, MEPHMETP BIHCAHHOH JIOMaHOH caenaercs Gosbme S;. Ho 3to
HERO3MOXKHO, TaK KaK BCAKAs BHINYKJas JIOMaHas JIMHMA, BIMCAHHAS B AYyry
AB, ects 06beMieMas N0 OTHOMEHHIO K oGbeMmomedt oManoit AmnB
¥ noroMy ona Menpue S1. Ciie0BaTebHO, HeAb3s monycrurs, 910 L > S. Ho
rorna L nomxHo 6biTh Mau menbuie Sy, win B KpaitHeM ciayuae pasHo S;. Ho
TaK Kak 51 < S, TO U B 3TOM H B APYIroM cly4ae ADKHO 6biTh: L < S, uro
u TpebyeTcsa A0Ka3aTh. :

237. HaxoxxJieHMe JJIUHBI OKPYXKHOCTH. Jlnsi 3TOM Heln MOXHO
[O0Jb30BaThCA GOPMYNOH yABOEHH A, KOTOPYIO MBI BhIBe/I PaHb-
we (§ 224), r. e. dbopmyJoii:

2 2 2 a%
02n=2R —2R r —'T.

Ecnu paguyc R npumem 3a 1, To popMyna sta npumer Gonee npocroi

BHJ;
a2
al =2- 2\/72 - -:f

O6o3navast, N0 NPUHATOMY, 4€pe3 G, CTOPOHY NMPABUJILHOTO BIHCAH-
HOI'0 MHOTOYT'OJIbHHMKA, HMEIONIEro 1. CTOPOH, OyneM umerb: ag = R = 1.
Ilpumenss ¢opmyny yaBoeHHs, HAXOIHM:

/ 1
2 2
a242=2—2\/1—%i—2; 038:2—2\/1—% U T. 1.

[Tonoxwum, 9T0 MBI NpeKpaTHiIH yapoeHue Ha 96-yromphuke. Y106b1 MO-
JYYUTh €r0 IEePHMETp, HaJO CTOPOHY YMHOXHTL Ha 96. DTOT nepumerp
MOXHO MPHHATE 33 NPHOJIM>KEHHOE 3HAYeHWe JJIMHBI OKpyxHOCTH. O60-
3HAYHB €r0 4epe3 Py ¥ BBIIOJIHUB BLIMHCICHHS, HaiieM: -

Ppos = 6,2820638. ...
Ipu paauyce, pasuom R, nomyunm:
pos = R-6,2820638..., wunm pos = 2R -3,1410319....

OGosnayas nymHy okpy»HOCTH 6yKBOM C, MBI IOy YHM 151 Hee IpHGIH-
JKeHHy1I0 opMyy:
C =2R-3,1410319....

Ecan 6b1 MbI npeKpaTHAH NPOLECC YABOEHHS Ha 192-YToNMbHHKe, TO MOIy-
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YUK GBI AJA JJBHbI OKPY2KHOCTH Bonee To4UHOE 3Ha4YeHHe, HMEeHHO:

C =2R-3,14145247 .. ..

ITpomomkas npoliec YABOGHHA, MOXKHO TOJIY4ATb JJIst JJIHUHBI OKPYXKHO-
¢t Bce Gostee u Gosiee TOYHBIE 3HAYEHUS.

238. OTHouleHMe AJIHHBI OKPYKHOCTH K JmaMeTpy. Paccma-
TpuBas IPOUECC HAXOXKJAEHUS IJIUHBI OKPYXXHOCTH, MOXHO 3aMETHTb,
YTO YHCJIO, HA KOTOPOE HYIKHO YMHOXHTH AXAMETD, YTOOBI NONYYMTb
JUIMHY OKDY>XHOCTH, He 3aBHCHT OT BEJUYHHBI CAMOrO AMaMeTpa, TaK
4YTO €CJH MBI HAIUMM, YTO JJIHHA KAKOU-HHOYIb OKDYKHOCTH DaBH3 ee
AUAMETPY, YMHOKEHHOMY Ha, HEKOTOPOE YMCJIO, TO  LJIHHA BCIKOM JPY ot
OKPYHOCTH OYyZeT PaBHA ee AMAMETDY, YMHOXXKEHHOMY Ha TO e caMoe
YHCIIO.

B camoM pnene, BO3pMeEM sBe OKDYKHOCTH: OAHY paauyca R, Apyryio
paguyca r. Jnuny nepBo#t OKpy»KHOCTH 0003HauYnM yepesd C, IJIMHY BTO-
po#t — 4epe3 ¢. BnnleM B KasKAYI0 M3 HUX NPABMIBHbIA MHOTOYTONMbHUK
C OJHHM M TeM XX€ YHMCJIOM CTOPOH 4 ByAeM YJABaHBATh YHCJIO CTODOH
KaXK/[IOI'0 U3 3THX MHOTOYOJIbHUKOB.

O6o3na4um 4epe3 P, mepeMeHHbIR MEPUMETP MPABMILHOIG MHOLO-
YFOJIBHUKA, BIIMCAHHOI'O B IEPBYIO OKPYKHOCTb, H YePe3 p,, MepEMEHHbIM
MepuMeTp NPAaBMILHOI'O MHOTOYTONILHUKA C TE€M 2Ke YHCJIOM CTOPOH, BIIH-
CaHHOIO BO BTOPYIO OKPYKHOCTb.

B cuny Teopem, mokasaHubIX B § 218, MBI MOXKEM HANHCATH:

R 2R 2r’
[Tepemennsrit nepumeTp P, uMeer npenenom niuHy C' nepsoit OKpyx-
HocTu. IlepemenHblit mepumerp p, HMeeT NPENENIOM JJIMHY ¢ BTOPOM
C c
7

Pn
OK >KHOCTH. A IIOTOMY U3 aBEHC aQ —— = — BbBITEKaeT -— = —
Py Y 13 papeicrBa 5p = o F 2R _ 2r

(8§ 228 u 231). Takum 06pa3oM, MBI MOXKEM CKA3aTb, YTO OTHOIIE -
HHe AJHMHB OKPYXHOCTH K €€ JHAMETpPY €CTh YHUC-
JO NDOCTOAHHOE AJA BCEX OKPYXHOCTEIL
DTO NOCTOSHHOE YHCJIO MPUHATO 0BO3HAHYATL IPevYecKoi GYKBOH T*).
Meur MoxkeM, TakuM 0Opa3oM, Juisa AjuHbl C' OKPY>KHOCTH HAIMCATDH

Takyio GopMyJIy:

Pn_p_n - Pn_pn

- ’

C=2R-7 uwm C=2nR.

Joka3zaHo, MTO YHCIO T ABJISETCA YHACIOM UPPAUMOHANBHBIM, M, 3HAYHT,
OHO HE MOXKET OBITH BHIPAXKEHO TOYHO HHUKAKUM PAIHMOHAJIBHBIM YHCJIOM.
Ho ero npubnukeHHble 3HAYEHHS MOXHO HAXOAMTH DPA3IMYHBIMM CHO-

*) O6o3nayeHne TO BBeAEHO, MO Beell peposiTHocTH, B XVIIB. Byksa 7« (mu) ects
HavaJpHas GyKB3 PEYECKOr0 (IOBA WEPLYPeLa (OKPYKHOCTD).
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cobaMu ¢ KaKO# yrogHo TOYHOCTHIO. IIpHHSB nepuMmerp BIHCAHHOTO 96-
YTOJIbHUKA 33 OPUOJIMKEHHYIO AJHHY OKPYXKHOCTH, Mbl TIOJIYYHM AJIS 7
npubiaukeHHOe 3Ha4YeHue 3,14 ¢ HeJOCTATKOM M ¢ TOYHOCTHI0 Jo 0,01. ITa,
TOYHOCTb JJIs IPAKTUYECKHUX IieJiell IOYTH BCerga AocTarouna. B cnyuasx
0COOEHHOH TOYHOCTH MOKHO JOBOJILCTBOBATBCS TAKHUM NPHOIHMKEHHBIM
3HavYeHueM (¢ m36bITKOM): 7 = 3,1416.

Y4eHble, NONB3YACH YCOBEPUIEHCTBOBAHHBIMU CIIOCOOAMH, BHIYMCIIHIIH
T € TOYHOCTBIO, TAJIEKO MPEBOCXOAsAIIEH BCAKME IpaKTHiecKue TpeboBa-
Hus (Tak, aHrmiickuit Mmatemaruxk Ulenke B 1873 r. namen 707 gecarud-
HBIX 3HAKOB YACIA TT*).

Ilone3no 3aMeTuth, 4To emie B 111 B. 10 H. 3. 3HAMEHUTHIH CUPAKY3CKUi
reomerp ApXumes Hallel JJist T OYeHb NPOCTOE YHCIO 2%y, T.e. 317, Do
YHUCIIO HECKOJIbKO GoJiee T ¥ pa3HUTCA OT HErO MEHEEe YeM Ha, 2 ThICAIHBIX.

IIpu pemenny reoMeTpHYECKUX 33034 YACTO BCTPEYALTCS HUCIO, obpaT-
HO€ YHCIY T, T. €. pasHoe Apobu Y. [lose3H0 3an0MHUTH HECKOMbKO 1mudp
3TOro YHCJIA:

1
—= 0,3183098. ...
239. Jdnuna pyru, cofepxaiiei n rpaaycos. [nuHa okpy>xHO-

CTH ecTb 27 R, 3Ha4ur, AnuHA AyTH B 1° paBHa %%? = %; cle0BATE b~
HO, IJIMHA § JYTH, COAepxKalei n°, BHIpasuTCa Tak:

__ wRn

= 80"

Ecnu nyra seipakena B munyTax (n') unu B cekynaax (n''), To nimna ee
OlpeJesaeTcs COOTBETCTBEHHO HPOpPMYyTaMH:

TRn wRn

8 M 5= 180-60- 60

’ "~ 18060
rae n — YUCIO MHHYT MJIH CEeKYH].

*) Has 3anoMuHAaHMA HOBONLHO AMMHHOLO P uuPp, BHIPAXKAOIHKX YUCIO T,
MO2KHO IO/Ib30BATLCA CIeAYIOmuM (DPAHIY3CKHM ABYCTHIIMEM:

Que j’aime 4 faire apprendre
Un nombre utile aux hommes!

HIH CERYIOIHM PycCKHM (NPHAYMAHHBIM MOKOMHBIM TIPENOJABATENEM CPEAHEH KO-
ast [ITedpokom):

KT0 u myTs ¥ cxopo noxenaer (b)

Hu ysunars yucio yxx (b) 3Ha e T (B)!

Ecnu poimucare B paj uucia GyKB, 3aKMOMAOIUXCA B KaXIOM CJIOBE 3THX (pas
(nanncanupix no crapo# opdorpadun), To mOMYUMM AIA T HPHOTHAKEHHOE HUCAO
(c u3brrrkom), 3,141596536, BepHoe X0 OAHOK MOMOBHHB AECATHOHILTHOHHOMN.
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240. 3 a 1 a4 a. Bunucaums ¢ mownocmoo 0o 1 mm paduyc maxoti
oxpyorcrocmu, dyza xomopoti, codeporcausan 81° 21'36”, pasna 0,452 m.
O6partus 81° 21'36"” B cexyHpl, nonyauM qucio 292896.

W3 ypasnenna xR - 292896
0,452 = 18076060
HaXoZuM: 0,452-180-60-60 1
B= = oaeen =5 = 0818

241. 3apgaua. Onpedeaums wucio 2padycoe dyzu, dauna xomopol
pasxa paduycy.
3amenns B opmye, onpeensiomeil AnuHy AYrd B n° , BEIHYHHY §
Ha R, nonyuum ypashenue:
wRn wn
B=Ta ™™ 1= 50
OTKYJa

180 = 180° - % = 180° - 0,3183098 = 57°,295764 = 57°17'44", 8.

]

3ameTuM, YTO Ayfd,; Pa B HA f PANMAYEY; HABBBACTCSH Pa 1M & HO M.
VYIIPAJKHEHHS. .- . B e

1. Joxa3aTh, 9T0 B ABYX KPYraX OTHOLIEHHE LEHTPAJBHBIX YIJIOB, COOTBET-
CTBYIOIMIUX JYI'aM, MMEIOIINM OAMHAKOBYIO IJIMHY, PaBHO 0GpaTHOMY OTHOIe-
HHIO PaJHyCOB.

2. Ha oKpy>XHOCTH B3:ATa TOYKa A M 4uepe3 Hee IpPOBeJeHb:: auaverp AB,
CTOpPOHA IIPABMJILHOTO BIMCAHHOro wecruyronbHuka AC m kacarensnas MN.
W3 wentpa O onymen na AC nepneHIuKYJAp U OPOJOJIKEH A0 IEPECeICHH
¢ KacaTensHoit B Touke D. OT 3TOM TOYKH OTJIOXKEH MO KacaTenbHOH (4epes
To4Ky A) orpesox DE, pasuwiit Tpem pammycam. Touka E coemunena ¢ KoH-
oM amamerpa B. Onpemenuts, kak Besauka IOTPENIHOCTD, €CaH NpaMyio BE
BO3bMEM 33 JUIHHY MOTyOKPYIKHOCTH. .

3. Ha guamerpe NaHHON MOJIyOKPYXXHOCTH NOCTPOEHBI JBE PAaBHbIE NOTY-
OKPYKHOCTH, ¥ B TY YaCTh IUIOCKOCTH, KOTOPAsl 3aK/IIOHEHA MEXKAY TPEeMs [OJTy-
OKPY:KHOCTSIMH, BIHCaH KpyT. JIoka3ars, 4T0 JHAMETP STOr0 KpPyra OTHOCHUTCS
K JUaMeTPy PaBHBIX IOIYyOKPYIKHOCTEH, KakK 2:3.

4. BerauciuTh B rpaAycax, MHHYTAX KM CEKYHAAX IyTy, PaBHYIO CTOPOHE
KBRJPAaTa, BIMCAHHOTO B 3Ty OKPYXHOCTD. .

5. BeluuciuTs A/mHy 1° 3eMHOr0 9KBaTOpa, IPHHUMASA PAIUYC 3eMJIH PaB-

HoiM 6400 kM,



Tnasa V

U3MEPEHUIE IJIOIIANEA

1. IIOIMA Y MHOTI'OYT'OJIbHUKOB

242. IHouaTue o rmiomaan. Kaxaplii U3 HAC MMeeT HEKOTOpoe
npeACTaBieHNe U3 ITOBCEJHEBHOM XKU3HA O IUIOILAIHM.

MBb1 3afiMeMCs YTOYHEHHEM IOHSTHA O ILUIOMALH (DUrypsl ¥ yCTaHOB-
JIEHHEM CIIOCODOB ee H3MEpEHHA.

243. OcHoBHBIE JONYIIeHAsA O TJIOINAASAX. BenuywHa 9acTH
IJIOCKOCTH, 3aKIIYEHHON BHYTPHM MHOTOYTOJIBHHKA WM KaKod-HHUOYIb
JPYTOit NJIOCKO# 3aMKHYTOH (PHryphl, HA3BIBAETCH IIOMAAbIO ITOMH DHTY-
pbl.

Mur craBum nepes, coboi 3aua4y HalTH 4714 3TOH BENMYHHBI BhIpaXe-
HUE B BHJE HEKOTOPOTO YKCJIa, T.e. 33Ja4y HalTH 4uCcno, u3Mepsiomee
IUIOIAIb.

Ilpu stoM Mmbr TpebyeM, 4TOOBI COOTHOLIEHHME MeXIAY MJIOMAIAMH
GuUryp ¥ YMCIaMH, X U3MEDSIOUIUMY, yIOBJIETBOPAJIO CISAYIOINM YCJIO-
BHAM:

1) uncna, u3mepsoOIIAe IUIOMALN JBYX PaBHBIX (PULYp, JOMKHBI ObITH
paBHBLI MeXy coboii;

M P B B BlA4

Puc. 239 Puc. 240
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2) ecnu pannas ¢urypa pasbura Ha Heckonpko wacreit (M, N, P,
puc. 239), COCTABNAIOIMAX KaXKAasd 3aMKHYTYIO (urypy, To 4ucio, us-
Mepsiolee WIOMALb BCeH (GUrypBl, JOMKHO OBITh PABHO CyMME YHCEN,
HM3MEepSIOMMX IJIOMAAM OTIEABHEIX ee JacTei.

3ameuanne OTHOCHTENHHO MOCAeAHEr0 TpeGOBaHUA HEOBXOAUMO CIe-
JIaTh JIeAyIomiee BaXKHOe 3aMedanve. Ilomaau Mbl B3MepsieM NOIOXKHUTETLHbL-
MH YHCIIAMH.

Ho cymMMa AByX NONOXKHTENbHBIX YHCEN BCerga Gonpine Kaxkaoro U3 cia-
raempix. IlosToMy, uTo6bl MOXHO OBLIO NPHHATH YCIOBHE 2-e, HEOOXOAMMO,
910066l U mIOWaAH GUryp obraaIH COOTBETCTBYIOIUM CBOMCTBOM. IlosicHHM
aro. ITonoxum, 470, pa3bus maHHY0 PUTrypPy Ha HECKONBLKO YacTel, Mbl Gymem
TIePeCTaBIsATh ITH YACTH ¥ NOJIYIATH TaKUM 006pa3oM HoBbie purypsl (rtogobao
TOMY, KaK Ha puc. 240 mepememens! yacTu A u B). CopammBaerca: Heb3s Jn
[IyTeM 3THX NEPECTAHOBOK HOJYIHTH TAKYIO GUrypy, KOTOpad Moria 6nl menn-
KOM YMECTHTbCH BHYTDH nepBoHa4asbHOll duryps? Ecnm 651 3T0 0Ka3amoch
BO3MOXKHBIM, TO MOIYHMJIHCH OBl JBe MUrYDPHI, JeKallue OJHA BHYTPH APYrOi,
NnpHuYeM YHCIA, H3MEePAIOIWYE NX IUIOMAAH, B CHILY YCIOBHS 2-10, ObLIH 651 paBHBL
MeXTy coboil. '

Takum 06pa3soM, 4uC0, H3MepAOIee IO, Beell GUTyphl, OKA3a10Ch Obl
PABHLIM YUCITY, H3MEPSIOWEMY IUION3Ab JIALL HeKOTOPOH YacTh 3T0H Gurypst,
T.e. cyMMa Obputa OBl paBHa OOHOMY U3 CJIAraeMbIX, YTO HEBO3MOXHO [JId
HOJIOKUTENbHLIX Ynces. CIIeN0BATENbHO, B 3TOM CJIy4ae YCIOBHE 2-€ He MO0
661 6biTh MpUHATO. Buepebie 06paTuin BHEMAHKE HA ITOT BOMPOC HTALAHCKHIA
maremaruk Jenonsr (1881). HeBO3MOXHOCTS, YKA3aHHOM BHIIIE IEPECTAHOBKH
gacreit GUrypHl IPUHEMAIACH BHAYANE KAK HEKOTODEIA MOCTYJIAT, HO IIO3/HEe
3Ta HEBO3MOXHOCTB ObLa cTporo goxasaHa [llypom, Kunmunrom, lllaTyuos-
ckuMm u I'uinpbepTom. DTo CcBOiicTBO UIOWAKEH! (PHTYD M HeaeT BO3MOMCHBIM

NIPHHATHE YCJIOBUA 2-TO.
Purypsl, UMEOLIKE PABHBIE IVIOWAIH, IPUHATO HA3LIBATh PABHOBEIU-

kuMmu. Koneuro, pasubie hurypsi BCcerja ¥ paBHOBEJIMKH, HO PABHOBEJIH-
K#e (UTypbl MOTYT ObITh HEPABHBIME (KK T€, KOTOpPhie H300parKeHbl Ha
puc. 240).

244. Tlousitue 06 mamepeHum miuomann. [LIs waMeperus nuo-
Waau JaHHON QUrypHI npexae BCero BhIOHDAIOT eQWHUIYY NJIOIAIH. 34
TaKylo equHuily GepyT IIomans KBa-
JpaTa, ¥ KOTOPOro CTOPOH3 PABHA, JIH-
HEWHOH epuHUIE, HANDUMED OIHOMY
METPY, OAHOMY CaHTUMeTpy ¥ T.u. s
¢uryp npocreifiero THINa MOXHO NOIy-
YUTb MEPY IUIOIAAU CIIeLyomuM 0bpa-
3oMm. Haknagpisaem epuuHuuy niomany
Puc. 241 Ha M3MEPAEMYIO MIOMAAb CTOMBKO pas,

CKOJIBKO 3TO BO3MOKHO. IJTO MOXKHO
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cienaTe JiA HeOOJbUIMX NJIOmaJed, KOTOpble MOXHO Ha4YepTHUTh Ha
6yMare IpHM MOMOLIHY NPO3PAYHON MULINMETPOBOM GyMaru, pasaeseHHO
PaBHO OTCTOSINUMH [1APAJIUICILHBIMY TPAMBIMH H3 MAJIEHbKHE KBaAPATHI,
MPUHATHIE 3a eguHHNy muomaau. omycruM, 4ro Ha urypy, niomaib
KOTOpOil Halo U3MEPHUTh, HAJOXKEHa TakasA CeThb KBaaparoB. Torma, eciu
KOHTYD JaHHO# (UTypHI IPEACTABAAET COOOH IOMaHyIo THHUIO (puc. 241),
CTOPOHBI KOTOPO! COBNAJAKIOT € YACTAMH NPAMBIX JHHUE, 00pa3yrommx
ceTb KBaJpaToB, TO YHCJIO KBAJAPATOB, JEXKAUMX BHYTPH (QPULYDPBI, COCTa-
BHT TOYHYIO MEpPYy U3MepseMOil ILUIOLIAIH.

B rnelicTBHTENBHOCTH M3MepeHHe ILTOMAJedl MPOUIBOAUTCH HE IIYyTEM
HaKJIAABIBAHNUSA €JMHHUIbl IJIOMANA WIH ee JOJH, a KOCBEHHBbIM MyTeM,
MOCPeCTBOM H3MEPEHHs HEKOTOPHIX nuuHuil durypsl. Kak 3to nenaercs,
MBIl YBUAUM H3 CIEAYIONIHX Naparpacgos.

245. OcHoBaHNe ¥ BbICOTA. YIOBHMCH OHY U3 CTOPOH TPEYTOjib-
HMKA WJH NapajuieJIorpaMMa Ha3blBaTh OCHOBaHMEM 3THX (uryp, a nep-
NMEeHIMKY AP, ONYIIEHHBI! Ha 3TY CTOPOHY U3 BEPIIUHBI TPLYI'OJIBHUKA, WK
H3 KAKOH-HUOYAHh TOYKH NPOTHBONOJIOXKHOM CTOPOHBI MAapaJIeorpaMma,
6y1eM Ha3bIBATH BBICOTOM.

B upsaMoyrospHHKE 33 BBICOTY MOXHO B3ATh CTOPOHY, NEpIEHAHKY-
JSAPHYIO K TOH, KOTOpas HPHHATA 33 OCHOBAHUE.

B Tpanmenun OCHOBaHHSIMH HA3bIBAIOT 00e NapaJUIE/IbHLIE CTOPOHBI,
a BBICOTOH — 06K NepneHAUKYIAP MeXAY HUMH.

OcnoBaHue ¥ BBICOTA NIPSMOYTOJILHHKA HAa3bIBAIOTCA €10 H3MepeH s~
MH.

246. Teopewma. Haouwads NPpamoyz0abHUKE PAGHA NPOU3-
6€0eHUN €20 OCHOBAHUSR HG BBCOMY.

DTO KpaTKOoe NpeioXKeHNe HaJ0 IIOHMMATh TaK: YMCII0, BRIpasKalomiee
ILJIONIaAb NPAMOYTONBHUKA B KB3JAPATHBIX €JHHHIAX, PABHO NPOM3BELE-
HHIO YHCeJ, BEIPAXKAIOIUX OCHOBAHHE U BBICOTY €0 B COOTBETCTBYIOIIUX
JIMHEMHBIX eTUHHUIAX.

Ilpu mokazarenbcTBE MOI'YT HPEACTABUTHLCA TPH
cirydas:

1) [JnuHsl OCHOBAHMA W BBICOTHI (H3MepeH-
HbIX OJHOM U TOH XKe e,zmnnueﬁ) BbIPaXKalTCs -
HeNBhIMH YHCIAMH. h

Ilycrs y nmanHOrOo npsiMoyroibHuka {puc. 242)

7]
OCHOBaHME PaBHO LEJOMY YHCIY b JuHeHbIX emxp- 2%
HMII, 3 BBHICOTA — LEIOMY 4YHCIy h Tex Xe enu-
HHUII. Pa.3 eJIMM OCHOBAHHE Ha b U BBICOT Ha
I a y h Puc. 242

PaBHBIX 4acTell, npoBeleM uepe3 TCUKH HAeJICHUsd
Psil OPSMBIX, NapaJUIebHBIX BHICOTE, M OPYrofi pan
NpAMBIX, NAPAJICNbHBIX OCHOBaHHIO. OT B3aHMHOI'O IepeceyYeHus ITHX

7—1568
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IPAMBIX 0Bpa3yOTCss HEKOTOPbIE YEThIPEXYrolbHUKH. Bo3bMeM Kakoi-
HHOYAb OOMH M3 HUX, HANPUMED YEeTHIPEXyroNbHUK k (NMOKPLITHIfi Ha
pucyHke mrpnxami). Tak KaK CTOPOHBI 3TOrO HeTHIPEXYTOJbHHKA, MO
TIOCTPOEHHIO, MapalljieIbHbI COOTBETCTBYIOLIMM CTOPOHAM JAHHOFO Hps-
MOYTONIBHUKA, TO BCE YTILI €0 NPsIMbLe; 3HAMHUT, YETHIPEXYTONbHUK k €CTh
npaMoyroibHuK. C APyroil CTOPOHBI, KAXKIAst CTOPOHA 3TOT0 MPAMOYTOIIb-
HHMKA DPaBH& PACCTOAHHUIO MEXJAY COCEIHUMH MapaJiieNIbHbIMH IIPSAMbIMH,
T. €. PABHA OIHO M TO# XXe JHHEWHO! efuHHIe. SHAYNT, IPAMOYTOILHAK
k mpencraBnsier coBoit KBaapaT, a HMEHHO, Ty KBaADATHYIO €IUHHUILLY,
KOTOpas COOTBETCTBYeT B3ATOH auHelHOH eauuune (ecan, HanpmMep,
OCHOBAHME M BBICOTA OBLTM W3MepeHbl JIMHEHHBIMM CAHTHMMETPAMH, TO
wIomaak KBaapaTa k ecTb KBaJpaTHbiil canTMerp). Tak Kak CKa3aHHOE
06 ONHOM YeTHIPEXYTOJbHHKE CIPABEJIMBO M AJA BCAKOIO APYTOro, TO,
3HAYHUT, NPOBEJEHUEM YKA3aHHBIX HAPAJUIENILHBIX HPAMBIX MBI pa3busa-
€M BCIO IJIONI3Ab JAHHOTO NIPSAMOYTOJLHMKA HA KBAIAPATHBIE €IVHUIbI.
Haiinem mx yucio. OueBnano, 9T0 psAl NPAMBIX, NapANJENLHBIX OCHOBA-
HUIO, pa3JenseT NPAMOYIOJAbHYK HAa CTOJbKC PAaBHBIX FOPH3OHTAJIBHBIX
NOJIOC, CKOJBKO B BBICOTE€ COAEPXKHUTCA JIMHEHHLIX €AMHMI, T.€. Ha h
paBHbIX nojoc. C Ipyroft CrOpOHEI, psill HPAMBIX, MAPAJUIENbHBIX BHICOTE,
pa3buBaeT KaxKIYI0 FOPH3OHTAJLHYIO HOMOCY Ha CTONBKO KBAAPATHBIX
€JUHHAL, CKOJIbKO B OCHOBAHUM COAEPXKHTCA JIMHEHHBIX €NUHHI, T.€. Ha
b xBanpaTHbIx eaunny. 3HaYNT, BCEX KBAPATHBIX €OUHHL oXaxeTcs b- h.
TakuM obpaszom,

NJIOIaah NPSIMOYTObHUKA = bh,
T. €. OHA PaBHA NPOU3BEJCHKHIO OCHOBAHMS Ha BBICOTY.
2) J1nsbl OCHOBAHHUS 1 BHICOTHI (M3MEPEHHBIX OHON U TOH JKe eLMHY-

1eii) BBIPAXKAIOTCH APOBGHBIME SHCAAMH.
IlycTs, nanpumep, y AaHHOIO OPIMOYTOTbHHKA,

1 7
OCHOBaHUE = 3-2- =35 JIMHEMHDbIX eHHHUIL,

23
BBICOTA = 43 = T TOH >Ke equHULBI.

Ilpusensa npobu K OAMHAKOBOMY 3HAMEHATEJTIO, ITOJIYYMM:

OCHOB He = 5 M BBICOTA = 46
ARHE = 70 T

Ipumem 1/10 JOMI0 JNUHEHHOH eNMHHIBI 33 HOBYK €AMHHLY IJIHHBI.
Torpa MBI MOXeM CKa3aTh, YTO OCHOBAHWE COXEPIKMT 35 ITHX HOBBIX
€QMHMLL, & BBICOTA 46 Tex xe efnHUI,. 3HAUMT, 10 SOKA3AHHOMY, B CJIydae
1-M, nrowWAanb NPAMOYTONLHUKA PaBHA 35 - 46 TaKMX KBAIPATHBIX €XUHMULL,
KOTOPbIE COOTBETCTBYIOT Yjgg HOBOHI eauunue amuasl. Ho sta xBaspart-
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Has eIMHUIA COCTABJISAET YACTh KBAJPATHON €IUHUIIBI, COOTBETCTBY IOLIEH
npexxkHeit THHeHHON eIMHUNE; 3HAYHUT, IJIOIAAb IPAMOYI'OJIbHUKA B IIPEXK-
HHX KBa.,HpaTHbIX C€IHHHLAaX paBHAa:
35-46 35 46 _31 43
oo 10 10-% % (KBaApATHBIX €AHHHML).

3) OcnoBanye u BbicOTa (MM TOJBKO OXHO M3 STHX U3MEPEHHUN) HECOM3-
MEPHMBI ¢ eJUHUIEH JNIMHBI, U, CJIeJOBATENbHO, UX JJIMHBI BHIPAXKAIOTCA
HPPAUMOHAJIbHBMHU YHCIAMH.

B aroMm ciy4yae MOXKHO JOBOJBLCTBOBATHCA HPHOJIMKEHHBIM PE3yNbTa-
TOM H3IMEPEHHs ILIOMAAY C KeNaeMOi CTENeHbI0 TOYHOCTH.

Ho MoxHO M B 3TOM Cliydae Haitu
TOYHYI0 Mepy IUIOIAIu NPAMOYrONbHH- D, (oA
ka. Ilycrb gnuna ocnoBanusa AB mnpsiMo- D c
yroasauka ABCD (puc. 243) snpaska- D P
€TCA HPPALMOHAJBHBIM YHCIOM &, 3 JJI ! -
BBICOTH! AD — UpPaNNOHANBLHBIM IHUCIOM
B. Kaxnoe u3 3Tux 4ducen MoxKer ObITb
TPEJICTABIIEHO B BHIE OecKOHEedHO# Heme-
puoauyeckoil mecaruuno# xapobu (§ 150).
BosbMmeM npubiamKeHHbIe 3HAYEHUSA 3THX
YHces B BUJE JeCATHIHBIX Jpobeit ¢ n je- Y B, !_l%l?z
CATHYHBIMU 3HAKAMH CHAYaJIa, C HEJOCTAT- e——— o ———|
KOM, 3aTeM ¢ u3bbiTkoM. IIpubamxeHsse
3HaYEHHs C HEOCTATKOM ODO3HAMHM dYe-
pe3 o, (nas nepsoro Yucna) u B, (418 BTOPOro YHC/a), a MPHOJIHKEeHHbIE
3HAYEHUHA C M3OBITKOM COOTBETCTBEHHO 4epe3 alf u fB!. OmioxuM Ha
ocroBaHuu AB oT Touku A cHavana oTpe3ok AB;, YMCAEHHAS BETUIMHA
KOTODOI'O paBHa (i, 3aTeM OTpe30K AB3, YnCiieHHas BEJIM4YHHA KOTOPOro
paBHa a;,. Ouesnguo, ABy < AB u AB; > AB. OtnoxuM, Janee, Ha
soicore AD or ToukH A orpe3kn AD; u AD,, 4uncieHnble BETMYUHBI
KOTOPbIX DAaBHLI COOTBETCTBEHHO fBn u (.. Ouesmano, AD; < AD
u AD, > AD.

Tlocrponm aBa BenomoraTe bHbIX npsMoyroibarka AB; C1 Dy u AB>Cy Dy,
Y KaXXJOTO M3 HHX OCHOBAHUE M BbICOTA BBIPAKAIOTCH PaIMOHAJNbLHBIMHU
YUCITAMH:

B

Puc. 243

ABy =an, 2=ay, ADi =8, AD,=p..
ITosToMy, cornacHo JOKA3aHHOMY B Cilydae 2-M,
mnomaye ABC1Dy = a,fy,,
wiomans AB2CaDs = al B1,.
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Bynem Tenepr yBenuuuBaTh n HeorpanmveHHo. B takom ciydae an
H o) 6yayT HMeTb NpPeJe/iOM HPPAlMOHATIHLHOE YMCIO a, a 4HCAA fp
u A}, 6yayt uMeTs mpenesoM uppaluoHaisHoe uucio f3. Ilpoussenenus
XKe anf, u alf!, xak usBectHO M3 anrebppl, UMEKOT ObmMI Ipenen,
Ha3BIBAEMBIH NpOH3BeAHHEM uncea a u B(§ 154).

OTOT 06muit Npeses Npou3BeaeHni anfB, u al, B, T. €. npou3BeaeHue
aff, ¥ OPUHEMAIOT 3a Mepy ILIOmaAM npsaMoyromsruka ABCD. Jlerko
HETIOCPEJICTBEHHO yOeIUThCS, YTO 3Ta Mepa YAOBJIETBOPSET TE€M IBYM
YCIOBHAM, KOTOPBIM JIOJKHO YAOBJIETBOPATh YHMCIIO, HMeEIOIIee TIoIaab
(§ 243), umenno: 1) 4ncra, U3MepsIOILHE MJIOMATH PABHBIX NPAMOYTOJIb-
HHKOB, PaBHBI; 2) eCJId NPAMOYTONAbHHK Da3bMTh HA HECKOIBKO IPSMO-
YrLOJIbHHUKOB, TO YHCIIO, H3MepPsIoulee IJOIAAb BCETO INPIMOYrONbHUKA,
GymeT paBHO CyMMe 4HCeJ1, H3MEePAIOMMX ILIOMAA COCTABIAIOUINX IPAMO-
yronbHUKOB. Takum 06pa3oM, 1 B 3TOM Cllydae miIomab NPAMOYTONbHHKA
paBHa NPOH3BEJECHHIO OCHOBAHMA HA BHICOTY.

247. Teopewma. ITrowadv napasaesozpamma (ABCD, puc. 244
H 245) pasena npouidcedenu0 0CHOBAHUR HA 8HICOMY.

Ha ocnosanuu AD (Ha TOM H APYTOM PHCYHKE) IOCTPOMM IPAMOYTOThb-
Huk AEF D, y xoroporo cropora EF cocTaBisieT npofo/nKenue CTOPOHBI
BC.

ITpu 3TOM MOTYT NpeACTABHTHECA ABA Cy4as:

1) cropona BC nexur Bue cropount EF u 2) cropona BC uyacrbio
cosnanaer ¢ EF (nepeoiii cinyyait u306paxken Ha puc. 244, BTopoit — Ha,
puc. 245). JIokaxeM, YTO M B TOM, U JPYIOM CIydae

mnomans ABCD = nnomanu AEFD.

Ecnu napannenorpamm gononsum rpeyronsuukoM AEB, a npaMoyronb-

E F B C E B F C
h = k 4
31833 : = i i A
D A D
) PREPN e 5 >
Puc. 244 Puc. 245

HMK JONONHUM TPEYTOMbHHKOM DFC, TO Mbl MONYyYUM OQHY M Ty XKe
tpanennio AECD. Tak xak AONONHAIOIIME TPEyroONbHAKH PAaBHbI (OHM
HMEIOT NO ABE CTOPOHBI M yIily, 3aKJII0UEHHOMY MeXXJy HHMH, COOTBET-
CTBEHHO PABHBIMH), TO APAJJIETIOTPAMM H IPAMOYTOJILHUK JOKHEI GbITH
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pasHoBenuku. Ho mnomaas AEFD = bh; cnegoBareilbHO, H ILIOWIAID
ABCD = bh, npuueM b MOXKHO pacCMATPHBATh KAK OCHOBaHHE IapaJite-
JIOrpaMMa U A — KaK ero BbICOTY.

248. Teopewma. ITanowadv mpeyeoavruxa (ABC, puc. 246)
PABHA NOAOBUNE NPOUIBEOEHUA OCHOBGHUSR HA GBCOMY.

Iposenem BE(|AC u AE||BC. Toraa nonyuum napannenorpamym AEBC,
IJIOIIaAs KOTOPOro, Mo JAOKa3aHHomy, paBHa bh. Ho miowmans AABC
cocTapnseT nonoBuny maomwanu AFEBC; cienoBaTenbHo,

mmowaas AABC = bh.

3ameuanue. Jlerko ybenurncsa, UT0 BCAKHIl TPEYTONLHUK pa3JaraeTcs
HA YaCTH, NepeMelleHNUEM KOTOP bl X MOKHO 06pa30BaTs NpAIMOYroib-
HHK, MMEIOWHMA OJHHAKOBOE € TPEYrOJILHHKOM OCHOBaHWE U BBICOTY, BIBOE

MEHBILYI0 BBICOTHI TpeyroisHuka (puc. 247).

B
E B =\
-
A TN 1]
I{' AN
A ! § ; :? ?‘\
b ¢ 4 : =
Puc. 246 Puc. 247

249. Cneactsusa 1) Tpeyzoavhuxu ¢ pasHnmu 0CHOGAHUAMU

U PASHHMU BHCOMAMU PAEHOGEAUKY.
Ecan, nanpumep, sepmnay BAABC (pnc. 248) 6ynem mepemeinars
o IpAMOH, napannennHoii ocHoBanuio AC, a OCHOBaHHME OCTABMM TO Ke

CaMoe, TO IIOAAb TPEYTrOJIbHUKY He 6y,u,e'r H3MEHATHCA.

B

C D
Puc. 248 Puc. 249
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2) ITrowado NPAMOYZOALHORO MPEYZ0ALHUKG PAEHG TIOAOBUHE NPOUS-
6edenUA €20 KAMEMO8, NOMOMY MO 00UN KAMEM MONCHO 63AMb 3a
ocHoeanue, a dpyzoti — 3a emcomy.

3) Irowady pombe paeHa moaosumne npoussedenus ezo0 duazonared.
HeiicrBurensHo, ecimu ABCD (puc. 249) ects pomb, To ero amaroHain
B3aMMHO HepUeHIUKYsApHBl. [TosToMmy

mwowans, NAABC = %AC -OB

mnomanas, AACD = %AC’ -OD

mwromass ABCD = %AC’- (OB + 0D) = %AC -BD.

4) ITrowadu deyT Mpeyz0avHUKOE OMHOCAICA KAK NPOUIBEICHUA UL
ocrosanuti na ewcoms. (MHOXKHATEND 15 cokpamaercs).

250. Teopewma. Ilaowads mpaneyuu pasna npouseedenuso
NOAYCYMMBL OCHOBAHUTL Ha 8bicomy.
IIposens B Tpanemun ABCD (puc. 250) nuaronans AC, MBI MOXKeM

PacCMaTPHBATD ee TIJOIATh KAK CYMMY ILUIOWaaeil JBYX TPeyroJbHHKOB
CAD u ABC. loatomy

nrowaab Tpaneuuun ABCD = %AD ~h= %(AD + BC) - h.

C B C
J—————:) ——\\
—— )
A (= “‘D A (= "‘D
Puc. 250 Puc. 251

251. Cuaencreue. Ecm MN (puc. 251) ecth cpenuaAs JHHHA
Tpaleuny, TO, KaK u3sectHo (§ 99),

MN = %(AD + BC).

II
OITOMY mwromwans Tpaneuun ABCD = MN - h,

T. €. N10Wads MPANeYUY PaBHA NPOU3BEIENUI0 CPedHEl AUNUYL HA 6BCOMY.
DTO Ke MOXHO BHJETh U HENMOCPEACTBEHHO H3 puc. 251.
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252. Teopema. Ilaowads acaxo20 onuCaHHO20 MMHO20-
Y20ADHUKG PABHA TPOU3EEIEHUID NePUMEmpPd HA NOAOSURY pa-
duyca.

Coeaunns nenrp O (puc. 252) co BcemM BEpIIMHAMH OIMCAHHOIO
MHOTOYTOJIBHHKA, Mbl Pa3fENuM €0 Ha TPEYroJIbHUKH, B KOTODBIX 33,
OCHOBAHUS MOXXHO B3ATH CTOPOHBI MHOTOYFOJLHHKA, 8 33 BBICOTHI —

paauyc Kpyra.
O6o3nauus aror paguyc yepes R, 6ynem umeTs:

1
monaas AAOB = AB - %R, mwromasb ABOC = BC - §R U T. 1.
CaenoBarenbHo, )

nnomans ABCDE = (AB + BC +CD + DE + EA) - §R =P. %R,

rje 6yksoit P 0603Ha4€EH EPHMETP MHOTOYTOIbHHKA.

Cnencreue. [laoweds npasusbHoz0 MHOZOY20ALHUKA DAEHA NPO-
U36E0EHUI0 NEPUMEMPE HE TOAOBUNY GNOPEMDBL, TOTMOMY MO 6CAKUL
NPAGUALHUY MHO20YZOALHUK MONCHO PACCMAMPUBAMD KAK ONUCAHHbLT
0KOAO KDPY2a, Y KOMOPo20 paduyc ecmyv anopema.

253. Inomaah HENMPaBUJIIBHOIO MHOUOYTOJbBHHKA. Jljis HaXo-
JKIEHHs! IUIOWIAAH KAKOro-HUOYAb HENPABUJILHOIO MHOIOYTOJbHUKA MOXK-
HO ero pa3buTh Ha TPEyroMLHUKH (HAPHMEp, JAVATOHAJISIMH ), BBIYHCJIUTD
IJIOMIAAb KayKJIOTO TPEYTOJIbHUKA B OTAENBHOCTH U PEBYJILTATHI CIOXKHTh.

254. 3Bapgadva. Iocmpoums mpeyzorvhux, paerosesuruti 0anno-
My muozoyzoavnuxy (ABCDE, puc. 253). Kakoit-nubynp nuaronassio

[~]

T

THI

T

Puc. 252 Puc. 253

AC orcekaem ot mansoro MHoroyroapuuka AABC. Yepes Ty Bepiuny
B aroro TpeyronsHuKa, KOTOpAst JIEXKAT NPOTHUB B3ATOH [MATOHAJH, IIPO-
soaum npamyo M N||AC. 3arem npoxonxuM ogHy u3 cropod EA win
DC, npunexxanmx K OTCEYEHHOMY TPEYTONbHUKY, 0 TIePeceyeHHs C Mpsi-
moit M N (Ha pucyske npoaoskena cropona EA). Touky nepecedenust
F coenurum npsamoit ¢ C. Tpeyrombunku CBA u CFA pasnoBesMKH,
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TaKk Kak y Hux obniee ocHosanume AC, a Bepuwmssl B u F jaexar nHa
PSIMOi, MApAJIIeIbHOR OCHOBAHMIO. B/ 0T JIaHHOr0 MHOrOyroabHHKA
ormenum AC B A n BMecTO Hero npuaoxkum papuosennkuii emy ACF A, o
BeHHHHA [UIOAAH HE H3MEHUTCA; CIEIOBATENBHO, JAHHBLT MHOTOYOMb-
HUK PaBHOBEJUK MHOroyronpHuky F'CDE,| y KOTOpOro, 04eBnIHO, YHCIO0
YT/IOB HA €QUHMUILY MEHbIe, YeM y NAHHOTO MHOTOYrosbHHKA. Takum xe
IPHEMOM MOXKHO YHCJIO YIVIOB MOy YEHHOIG MHOIOYTOJILHIKA YMEHBIIATD
ellie Ha eIUHHUILY U MPOJOIKATL TAKOE MOCIeA0BATENILHOE YMEHbIICHHE J10
TeX Top, MOKa He nojtyuurcst Tpeyronsuuk (FCO Ha HaimeM pucyHke).

255. 3anada. Ilocmpoums xeadpam, paswogesuxuil danmnomy
MHO20Y20AbHUKY.

CHavana mpeobpa30BLIBAIOT MHOTOYTOJBHHK B DPABHOBENHKHI Tpe-
YIOJIbHHK, 3 33TEM 3TOT TPEYIONbHMK — B KBaApaT. IlycTh OCHOBamHue
M BBICOTA TPEYrOJbHUKA b U h, a CTOpOHA HMCKOMOrO KBajapara z. Torga

MJIOLIAAb MIEPBOrO PasHa §bh, a Broporo r?%;
CITeJOBATENBHO,
1

1
—2—bh=a:2, OTKYZa Eb:zzz:h,

T.€. Z €CTh CpeJHAS INPONOPLUOHAIbHAA
B 5 AC MEX Iy 1/2b n h. 3Ha4YUT, CTOPOHY KBaapa-
[:i_—»l‘b’:: Ta MOX>XHO ITOCTPOUTH CHOCOBOM, YKA3AHHLIM
Ny e panbure (§ 190) s HaxOXAEHUA CPEAHEN
Puc. 254 [IPOMOPIHOHAILHOIH.
3ameuanue [Ipeobpasopanue HAHHOIO MHOTOYIOJBHUKA B TpE-
YroasHUK He Bcerga Heobxozumo. Hanpumep, eciu peds mzer o npeob-
Pa30BaHMH B KBAJPAT JAHHOH TPAMENuH, TO J0CTATOYHO HANTH CPEeIHIOI
IPONOPHHUOHANBHY IO MEXKAY BEICOTO TPANeLyH U ee CpeaHell TUHKeil U Ha
N0y YEHHOM OTPE3Ke MOCTPOUTH KBAJPAT.
256. 3agaua. Bwuwucaumos naowads S mpeyzoavruxa, 3nas
dauns a,b u ¢ e20 cmopon.
IIycre Boicota AABC {puc. 254), onyweHHas Ha CTOPOHY a, ecTb h,.
Torna

1
S = Eaha.
Yrobe! HaiiTh BEICOTY he, BO3bMeM paBeHcTBo (§ 194):
b =a®+ c? — 2ac’
1 ONIPEJEJINM U3 Hero OTPe3oK c¢':

, at+c?-b?
el = —_—
2a
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N3 NABD naxonum:

24 22 1 __
ha:\/&*(a +c2-b ) :_2_\/409(,2_((12_}_@_()2)2.
a

2a

IlpeofipasyeM MOAKOPEHHOE BbIPAKEHNE TakK:

(2ac)? - (a® + ¢ = *)? = (2ac + a® + & - b*)(2ac — a® — S 4+ b%) =
= [(a® + ¢* + 2ac) — b][b* — (a® + ¢* — 2ac)] =
=[la+¢)® - b*o* — (a~¢)*] =
=(a+c+b){a+c~b)b+a—c)b—a+c).

CnenopaTenbHo,

1 1
S:Eaha:Z\/(a+b+c)(a+b—c)(a+c—b)(b+c—a)*).
Ecnu nonoxum, 9ro a + b+ ¢ = 2p, 10
a+c—b=(a+b+c)—2b=2p—2b=2(p—-b).

Nopo6uo aromy
b+a—c=2(p—c);
b+c—a=2(p-a).

T
oraa S= i\/2p-2(p—a)'2(p—b)'2(17—0),
T & S =/plp—a)(p-b)(p-c).

STO BRIpaXKeHHe H3BECTHO NoJ Ha3BaHueM ¢dopmynsl L'epoHa (no umenu
maremaruka I'epoHa u3 Ajiekcanapuy, xusnero npubausurensto s 111-11
B. [0 H.3.).

Hacrabrlt cnydvail. Iliomans paBHOCTOPOHHErO TPeyroJbHUKA
CO CTOPOHOH @ BBIPAXKAETCA CIIEAYOIEH (POpMyoii:

*) Tak Kak B TpPeyrolbHUKe cyMMa mobbix asyx cTopon Honbuie TpeTeell, TO Bee
pasHoctH a +b—c, a+¢c—bu b+ ¢~ a — uwIa nonoxuUTENHHBIE.
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Teopema ITudaropa u ocHoBaHHbIE HA HeM 3aJa4H

257. Teopewma Cymma naouwadeii xeadpamos, nocmpoen-
HBUT HG KAMEMAT NPAMOY20ADHOZ0 TMPEY20AbHUKE, PAGHA TLAO-
wadu x6adpama, NOCMPOEHMOZO HA 2UNOMENY3e M0o20 Mmpe-
Y20AbHUKG.

910 npemtoxeHne ABJAAETCA Apyroft ¢opmoit Teopemsr IIudaropa,
noka3aHHOM panee (§ 191): xBajgpar ymcia, H3MEPSIOWIEro JUIMHY CHIO-
TeHy3bl, PABEH CyMMe KB3JPAaTOB YUCE], H3MEPAIOMUX JIHHBI KATETOB.
JeficTBUTENIbHO, KBAAPAT YHCIIA, W3MEPHIIEr0 AJIMHY OTPE3Ka, H ABJIsA-
€TCsA MepOoH oAy KBaJpaTa, IIOCTPOEHHOr'o Ha 3TOM orpeske. [loaromMy
teopema § 191 paBHocHiIbHa yKa3aHHO# Teopeme Iludaropa.

IIpuBenem znpyroe aokasaTenscTBO TeopeMbl Iludaropa, ocHOBaHHOE
He H3 BBIYUCICHHH ILIOHIaJeil, a Ha HEMOCPEJCTBEHHOM WX CPABHEHUU
MexK Iy coboil. :

HdoxazarenscrBo (EBkmuma). Ilycts ABC (puc. 255) — nps-

MOYTOJIbHBIH TPeYroibuuK, a BDEA,

E AFGC u BCK H — KBagpaTsl, 10-

CTPOEGHHBIE HA €70 KATETaX U THIIOTe-

Hy3e; Tpebyerca JOKa3aTh, YTO CyM-

Ma naolaaeii AByX NepBbIX KBaJApa-

TOB PaBHA IUIOLWIAOH TPETHEro KBa-
JApaTa.

G IIposenem AM L BC. Torna ksa-
apar BCKH pasgenurca Ha IBa,
mpsAMOyroibHuKa. JlokaxkeM, 4TO
npsiMoyrojibiuk BLM H pasHOBe-
auk kBaapaty BDEA, a npawmo-
yransiuk LC K M paBHOBENMK KBa-

- agpary AFGC.

K {Iposenem BcnoMoraTenbHbIE MPS-
meie DC u AH. Paccmorpum asa
TPEYTONBbHUKA, IOKPHIThIE HA, PUCYH-

ke mrpuxamu. ADCB, umelomuii ocnosanue BD, obuee ¢ kBaaparom

BDEA, a sricory C'N, paBhy10 BhicoTe AB 3TOro KBaJIpaTa, paBHOBEIMK

nonosuHe KBagpaTa. AABH | umerowuit ocoanue BH, obmee ¢ npsamo-

yronpaukom BLM H, u ricoty AP, pasHyio eicote BL sToro npsmo-

YTONIbHHMKA, DABHOBEJIMK 10 0BUHE ero. CpaBHHBAs 3TH IBA TPEYTOJbHUKA,

Mexay coboit, Haxoqum, yro y Hux BD = BA u BC = BH (kax CTOpOHbBI

KBajpata); cBepx Toro ZDBC = ZABH, Tak KaK KaXkIbIif H3 3THX yIJIOB

coctouT u3 obmeit yacTu ABC u npaMoro yria. 3HAYHT, TPEYrONIbLEUKH

ABH wu BDC pasusl. Otciona cnenyer, uro npaMoyronsauk BLM H pas-

N
'

Puc. 255
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HoBeswk kBagpary BDEA. Coegunus G ¢ B u A ¢ k, Mbl COBEPILIEHHO TaK
JKe JTokaxkeM, 4To npamoyroisunk LC K M pasrnosenuk ksaapary AFGC.
Orcropa cienyet, uro kBagpar BCKH paBHOBENMK CyMMe€ KBaJIpaTOB
BDEA uw AFGC.

258. 3anmauu. 1) IHocmpoums xeadpam, naowads xomopozo
pasxa cymme naowadeti deyr danunr xeadpamos.

CTpouM NPAMOYTOJNBHBIA TPEYrOJNbHHUK, Y KOTOPOro KareraMu ObLIM
OBl CTOPOHBI JAHHBIX KBaJApaToB. KBaJpaT, MOCTPOEHHDLIN Ha FHIIOTEHY3E
9TOr0 TPEYTONBbHUKA, MMEET IUJIOIIA/(b, PABHYIO CyMMe IIOMAACH JAHHBIX
KBaJIpaTOB.

2) ITocmpoums xeadpam, naoweds KOMOPO20 PAGHA PA3HOCTIU TLAOWA-
deti deyx damnvir xKeadpamos.

CrponM npsIMOYTONBLHBIA TPEYTOAbHHK, ¥ KOTOPOIO THIIOTEHY30ii 6bLIa
Ob1 cTOpoHA GOJBIIErc W3 MAHHBIX KBAJPATOB, 4 KATETOM -— CTOPOHA,
MEHBIEero KBamapara. KsajpaT, MOCTPOEHHBIH Ha JAPYIoM KaTeTe 3TOro
TPEYrONbHUKA, ABJSIETCH HCKOMBIM.

3) Hocmpoums xeadpam, naouiads KOMOPO2O OTMHOCUTICA K TACUAJU
danno20 K8adpama xKax m : n.

Ha npoussospHOii npsimoit (puc. 256) otknaasiBaem AB = mu BC = n,
n Ha AC KaK Ha JHAMETDe OMHUCHIBAEM NOMYOKPYKHOCTL. VI3 Touku B Boc-
cTaBisieM nepredaukyisap BD 1o nepecedeHus ¢ OKpy>KHocTb10. [IpoBens
xopaet AD u DC, mony4dum upsMo-
YrOJMbHBIN TPEYrONbHMK, y KOTOPOrO
(5 192)

AD? . DC? = AB: BC =m : n.

Ha xarere DC 3TOro TpeyrojinHHKa
oTNnoXuM oTpe3ok DFE, paBubli cTO- Puc. 256
POHE HAHHOIO KBaJPaTa, M MPOBEAEM

EF||CA*). Orpesok DF ectb cTopoHa

HCKOMOT'O KB3/IpATa, IOTOMY YTO

DF _AD DF\* _(AD\*
DE DC’ ™™ \pg) “\oc)’
CJI€JOBATEJILHO,

DF? : DE? = AD?>: DC?> =m : n.

*) Ecnu cropona naunoro ksaapata 6omsme DC, To Touku E u F 6ynyT J1eXaTh Ha
npopokenuax kareros DC u DA.
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OTrHomrenne miaomaaeii nongobueIx puryp

259. Teopewma. ITnowadu deyr mpeyz0abHuUK0o8, uMeIo-
WUT NO PABHOMY Y2AY, OMHOCAINCA KAK NPOU3cedenus CMopon,
3AKAIONAOWUT MU Y2A.

Ilycre B Tpeyromsunkax ABC u A1 B,C; (puc. 257) yrabt A u A,
PaBHBL

4 C 4 4
1

Puc. 257

Ilposens Boicorst BD u By D, 6yneM umers:

wiomans ABC~ AC-BD  AC ] BD
jomaiab AlBlCl - A101 'BlDl - A101 BlDl-

Tpeyroneanku ABD u A; By D, nonobust (LA = £A; u LD = /D),
no3ToMy otHowmenne BD : By Dy paBuo orHomennio AB : A, By ; 3aMenuB
NepBOE OTHOINEHHWE BTOPBIM, IOy THM:

mnomaas ABC — AC ) AB  AC-AB
njomashb A13101 - A101 AlBl - A101 ~AlBl'

260. Teopewma. Ilrowadu nodobHYT MPEY20ALHUKOE UAU
MHOZ20Y20ABHUKOE8 OMHOCAMCA KAK KEAIPAMb. CLOGCTNEEHNHBT
CMOPOH.

1) Ecint ABC u Ay BCi — 1Ba NOA06HBIX TPeyroibHHKA, TO YIJIBI O~
HOT0 paBHBI COOTBETCTBEHHO yIJlaM APYyroro; nyctb LA = LAy, /B = /B;
n LC = ZC,. TllpuMeHHMM K HUM NPEILLIYLIYIO TEOpeMY:

mnowpaap ABC~ AB-AC ~ AB . AC
ILIOIIAdbL A1B101 - A131 ~A101 - A1B1 A1C1'

(1)

Ho n3 noxobusi TpeyronbHUKOB CledyeT:

AB _ AC _ BC @
AB ~ AC.  B.C
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. AB
ITosTomy B paBeHcTBe (1) MBI MOXeM KaXJ0e M3 OTHOIIEHHIi 1B
181

AC
B -5 SaMennuTh mobbIM oTHOLIEHHEM psija (2); ClleJOBATeNbHO,
1C1
wioma ABC ( AB )2 : ( AC )2 _ ( BC )2 3

nJjaonaib A1B101 = AlBl A101 - BlCl
AB? AC? BC?

T ABE T ACE T B CE

2) Ecmu ABCDE n A1 B1C1DyEy (puc. 258) — apa nomo6HbIX MHO-
TOYrOJIbHHKA, TO UX MOXKHO, Kak Mbl Buaenn (§ 171), paznoxurs Ha ogu-
HAaKOBOE YHCJIO NOA00HBIX U OAHHAKOBO PACIIONIOXKEHHBIX TPEYIOJbHUKOB.

Puc. 258
Hycrs st Tpeyronvnuku 6yayr: AOB u A,0,B;, BOC u B,0,C,
n 1. a. CornacHo JOKA3aHHOMY B HEPBOR YACTH STOH TEOPEMBI, MbI MOJY-
YUM [POTIOPIMH:

mwoumass AOB AB ?nnoma,zu: BOC  ( BC 2 .
A1B1 ’HJIOIILa.,IIbBlolcl - B101 n A

mwromans A; 01 By
Ho u3 nogobus MHOTOYTOJILHHKOB CIIEIYeT:

AB _ BC _ CD
ARy BiCy T CyDy 7

U IIOTOMY AB 2_ BC 2_ cD 2_
(AIBI> _(Blcl) _<01D1 o

3uauur,
miomans AOB _mgomany BOC — nnomans COD _
mnomaas A;O1 By~ mnowamas B1O1C; ~ mnomans C10.D;

. ey

OTKYHa
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wrowaas AOB + naowans BOC + nnowans COD _
nnowans A, Oy By + wiomwans B0, C; + womaas C; 01D,
_ mnomaus ABCDE ~~ AB?
- iomagb A13101D1E1 - AlB%

Canepcrtrue IThowadu npasuivhos 00HOUMEHNHDLT MHO20Y2046HU-
K08 OMHOCATCA KAK K6aJpamv. CMOPoH, ual ¥6adpamut paduycos onucam-
HWET oxpyorIcrHocmeti, uau Keadpamu, anopem.

261. 3apgaua. Pasdeaumsv dannvili MPeyzoabHur Ha M PAGHOGe-
AUKUT “acmeld NPAMBMU, NOPAALCADHIMU €20 CTNOPOHE.

IIycTb, nampumep, Tpebyerca pas-

B penuts AABC (puc. 259) na Tpu

\ H PaBHOBEJIMKHE YACTH OTPE3KAMH, 13-~
\ ‘ pannenbubiMu ocaoBanuo AC.

‘ Npeanonoxum, 4T0 UCKOMBIE OT-

D a K pe3kn 6ynyr DE u FG. Ouesuaso,

4YTO e Mbl Haiiem orpe3ku BE

F,
yd \G u BG, To onpenenarcs M OTPE3KH
4 C DE n FG. Tpeyronbuuku BDE,
Puc. 259 BFG n BAC nopobubl; nosTomy
nnowass BDE  BE? , iouane BFG _ BG?
mrowans BAC ~ BC? mnomans BAC ~ BC?’
Ho
mnomaae BDE 1 " miomans BFG g
wiowans BAC ~ 3 mnowmaxs BAC ~ 3°
CriepoBaTeNbHO,
BE* _1 _ BG _2
BC? 2 BC* 3’
OTKY/13

/1 ; /1
—-Bc? =./ZBC.
BE = 3BC’ 3BC’ BC

BG = \/-2—302 = \/—;BC-BC.

13 srux Bhipakennit BuguM, 4T0 BE ecTh cpejHAd NMPONOPIMOHANBHAA
Mexay BC u V3BC, a BG ectb cpensis nponopuuoHaibHas Mexay BC
1 %3 BC. TlosToMy mocTpoeHHe MOXKHO BBINOJIHATD Tak: pasaenum BC Ha
TPH PaBHbBIE 4aCTH B TOUKAX a ¥ b; onumem Ha BC monyokpy>KHOCTB; U3
a u b Boccrasum k BC nepnenpukynapsl aH u bK. Xopast HB n KB
6yAyT HCKOMBIMM CPEJHUMH IIPOTIOPUHOHANbHBIME; IEPBAs — MEXY BCEM
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nnamerpom BC u ero rperbeit yactbio Ba, Bropaa — mexay BC u Bb,
1. e. Mexkay BC u ¥3BC. Ocraercs OTN0KUTH 9TH XopaAbl Ha BC or ToukH
B, torpa nonyunM uckomere To0uku E u G. ITogo6HbiM 06pasoM MOKHO
pPa3IeNuTh TPEYrOJbHHK HA KAKOE YTOAHO YHCJIO PABHOBENIMKHX 4acTelf.

2. IJIOIMA AL KPVTA 1 EI'O YACTEN

262. JlewMmwma. IIpu meo2paruseHHOM YOBOERUU HUCAG CTNO-
POH NPAGUABLHOZ0 GNUCEHHO20 MHOZ20Y20ABHUKG CMOPOHA €20
MOdHCEM cdeaamueR KAK Y200HO Maaot.

IlycTb n €CTh YHCIO CTOPOH NMPAaBUIBLHOTO BOMCAHHOIO MHOTOYTOJIb-
HHMKA, M P — €ro nepuMerp; TOrA2 JJIHHA OAHOH CTOPOHBI 3TOrO0 MHO-

rOYTONbHMKA BbIpa3uTcst npobpio —. Ilpu HeorpaHM4YeHHOM yIBOEHHH
n

4YHiCla CTOPOH MHOTOYIONbHHKA 3HAMEHaTesdb 3Tol apobu 6yzer, oue-
BUJHO, BO3DACTATb HEOrDAHUYEHHO, & YUCIUTENDb, T.€. P, XOTA U Gymer
BO3pACTaTh, HO He GecnpenesbHO (TAK KAK NEpUMETP BCAKOTO BIIHCAH-
HOTO BBINYKJIOTO MHOTOYTOJILHHKA BCErJa OCTAETCS MEHLIINM TepHMeTpa.
J1;060ro OMHMCAaHHOrO MHOrOyrosibHuka). Ecim ke B kakoi-aubyns apobu
3HaMeHaTeJlb HEOrPAHMYEHHO BO3PACTALT, & YHUCIHTENb OCTAETCS MEHbIIe
HEKOTOPO#t MOCTOSIHHOM BeNWYMHBL, TO APOOb 3Ta MOXKET CAENAaThCH Kak
YTOAHO MaJIoif. 3HAYHUT, TO XKe CaMOe MOXKHO CKA3ATh O CTOPOHE IPaBUIIb-
HOTO BIIMCAHHOTO MHOTOYCONBHHKA: TP HEOrPAHMYEHHOM YABOEHHHU YHCIIA
CTOPOH OHa MOKET CHEJIAThCA KAK yPOJHO MAJIOH.

263. Cnexmcreue. Ilycto AB (puc. 260) ecTs cTOPOHA NIPaBUIb-
HOTO BIMCAHHOrO MHoroyromphuka, OA — paguyc u OC — anodewma.
N3 AOAC naxomum (§ 50):

0A - 0C < AC,

A0 - 0C < %AB.

Ho npm neorpainyeHHOM yIBOEHHH YHCII4 CTOPOH
HPaBUJIBLHOIO BIOMUCAHHOIO MHOTOYTONBLHHKS CTO-
POHA ero, Kak Mbl Ceil4ac AOKA3IAJH, MOXKET Clae-
JIATbCS KAaK YrOZHO MauIoit; 3HAYHT, TO XK€ CaMoe
MOXHO cka3arb ¥ 0 pastoctn OA — OC. Takum
06pa3oM, NpH HEOrPaHMYEHHOM YABOEHHUM YHCJIA CTOPOH NPAaBHJILHOIQ
BIUCAHHOIO MHOTOYFONBLHHKA PA3HOCTNL Meocdy paduycom u anohemoii
MOOICEM CIEAGMBCA KAK Y200HO MaA0%. DTO 2Ke MOXKHO BBICKA3ATH IPY-
THMH CJIOBAMM TaK: DD HEOrPAHWYEHHOM YABOEHMH YHCJIa CTOPOH IIpa-
BHJIBHOTO BIMCAHHOT'O MHOIOYTOJILHHKA, iPedea, K KOmopomy CIpPeMumes
anogdema, ecmo paduyc.

Puc. 260
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264. ITnomans kpyra. Bnumem B Kpyr, pagmyc KOTOporo ob603Ha-
4uM R, Kakoii-uubyap NpaBHILHBI MHOCOYTONBHHUK. [lycTh
Iomaas  3TOM0  MHOrOYroJbHHKa Oymer g,
NIepHMeTp " ] n P,
anodema " " " a.
Me1 Bugenu (§ 252, cneacTsre), YTO MEXKJY STHMM BEJTHYMHAMH €CTh

TaKad 3aBUCHMOCTb!
1

g=3p-a

Boo6pas3um Temneps, 4TO YHCIO CTOPOH 3TOI'0 MHOIOYTOAbHHUKA HEOTpa-
HUYeHHO yapauBaercd. Toraa nepumerp p u anodema a (CIemoBaATENBHO,
H IIomAapb ¢) OyAyT YBEIHIUBATLCSA, IPHYEM epUMeTp OyaeT CTpeMUThb-
CA K npejeny, NpHHIMaeMoMy 3a JJMHY C OKPYXKHOCTH, anodema 6yger
CTPEMHTLCA K Tpejey, paBHOMY paauycy R kpyra. U3 sroro ciejgyert, uro
IJIoW@atk MHOTOYTOIbHUKA, YBEJHYMBAACH IPH YABOEHHH YHMCII4 CTOPOH,

6yzeT CTPeMHUTECS K Tpesesty, paBHOMY 50 -R. Tlpenen sror npunumaerca

33 YHCJIEHHYIO BEJMYMHY IUIomagd Kpyra. Takmm obpa3soM, 0603HAYHB
IoWAaab Kpyra 6ykBoit k, MO’KeM HAIIMCATD:

1
K-§C-R,

T. €. NAOUWAOL KPY2a PABHE TOAOSUNE NPOU3BEJEHUR JAUNB OKPYICHOCTIY
Ha paduyc.
Tak xak C' = 27 R, T0

K= %27erR= TR?,

T.€. nAouiads XpYyza pasna Keadpamy paduyct, YMHONCEHHOMY HA OTNHO-
wenue daunb OKPYHCHOCTIY K duamempy.

265. CaegncrBue. [lrowadu KpYy2068 0OMHOCATICA, Kax K6adpam
paduycos uau duamempos.

Heicreurensro, ecnu K n K, 6yayr minowana asyx kpyros, a R
u Ry — ux paauycsl, TO

K =7R?

K, = ﬂR%,

OTKyJa
K nR* R* 4R* (2R)?

T R? T (2R

K, 7R R
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266. 3axaua l. Buwucaums naowadv xpyza, daune oxpysicHo-
cmu Komopozo pasua 2 M.
st 3TOrO NpeIBapUTENLHO HAXOAUM paanyc K n3 paBeHCTBA:

2rR =2,

OTKy3,
R=21=03183.. .
K

3areM ompejenuM MJIOLAIb KPYra;

2 1\*_ 1 2
K=nR‘=n - =;=0,3183...M.

267. 3agmaua 2. Ilocmpoums xeadpam, pasnoseauxuti dannomy
xpyey.

ITa 33,1344, U3BECTHASN [10J HA3BAHMEM KBAaJPaTy Dbl KPyTra, He
MOXeT ObITh pelleHa Py HOMOIM HPKYJA U JuHeik#. JlelicTBureNnsHo,
ecmn 0003HauuM OYKBOH £ CTOPOHY MCKOMOIO KBaaparta, a Oyksoii R
pPaJHyC KPyra, TO HOJyYUM ypPABHEHHE:

z? = 7R?,

OTKy/a,
mTR:z=z:R,

T.€. T eCTh CPeJHAA NPONOPLMOHATBHAS MEXKJLY TIOJIyOKPYKHOCTBIO H Pa-
auaycoM. ClenoBaresbHO, el H3BECTEH OTPE30K, JJIHHA KOTOPOTO PaBHA
JNHUHE MOJYOKPYXKHOCTH, TO JIErKO HOCTPOMTh KB&IPAT, PABHOBEIHKHUI
JaHHOMY KpPYTy, H ODpaTHO, €M U3BECTHA CTOPOHA KBAJApaTa, PAaBHO-
BETMKOTO KDYTY, TO MOXXHO [OCTPOMTH OTPE30K, PABHBIH IO JJIMHE IIO-
NyoKpyXKHOCTH. HO ¢ mOMOIIbio HUpKyns ¥ JinHefiku Helb3s NOCTPOUTH
OTPE30K, JJIHHA KOTOPOrO PABHAJNACH OBl JJIMHE MOJIYOKDPY>KHOCTH; Cile-
J0BaTeNIbHO, HeJIb3s B TOYHOCTH PEIINTh 33]a9y O MOCTPOEHUM KBaapara,
PaBHOBEJMKOro Kpyry. IIpubanskenHoe pemenne MOXKHO BLIONHHUTD, €CIIH
NPEABAPHTENbHO HANTH NPUOINKEHHYIO JIMHY TIOYOKPY>KHOCTH H 3aTeM
IOCTPOHTD CPEJHION NPOMOPUUOHAIIBHYIO MEXKAY OTPEe3KOM 3TOH JIHHbBI
U PaIUYCOM.

268. Teopewma. ITaowads cexmopa pasna npoussedernuro
dauns €20 dyzu na noaosuny paduyca.

IIycte nyra AB (puc. 261) cexropa AOB conepxut n° . QueBunHO,
YTO MJIOINAJb CEKTOpa, Jyra KOTOPOro COHEPXKHT 1°, cocTaBisier Ysgp

8—1568
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wR?
4acTh IJIOWAAH KPYTra, T. €. OHA PaBHA 180" CnenoBareibHO, LAOWAAL S

CEeKTOpa, Jyra KOTOPOTrO CONEPKHUT Nn° , PABHA!

_wR*» _7Rn R

360 180 2°

Tax K2k 1pobb 711 8(? BbIpaskaer myuHy ayru AB (§ 239), o, 0bo3naumB
ee BykBo#i s, MOMyYHM:

S=s R

=53

/\

-

. b P
Puc. 261 Puc. 262

269. Ilnomaab cermenTa. JInd HaXOXKIeHHA IJIOMMAAN CETMEHTA,
OI'DaHMYEHHOrO Ayroii s u xopaoik AB (puc. 261), HaNO OTAENBHO BBIUC-
naTh wrowanb cekropa AOBsA n nnowaap tpeyroasunka AOB u n3
1epBoii BBIYECTH BTOPYIO.

Bnpouem, kora rpajiyCHOe U3MEpPEHNe AyTH § HEBEIUKO, IIIOMIAAL Cer-
MEHTA MOXXHO BBIMMCIATE 110 Clleayomeit npubnuxe o it dopmysne
(MBt ee mpuBOANM 6€3 NOKA3ATENBCTBA):

: 2
MIOIAAb CErMEHTa = 3 bh, (1)

rae b ectb ocHoBanwe cermeHTa (puc. 262), a h — ero BeicoTa (0OBIK-
HOBEHHO HA3bIBaeMasi CTPENKOH cerMenTa). JJOKA3aHO, YTO MOrPEUIHOCTE
pe3yIbTaTa BeIYHCIIEHN, IOIYYaeMOro o 310l npubnusxennoit hopmyne,
TeM MeHbIe, YeM MeHbLIe OTHOomenue h : b; tak, eciiy h MeHbiue 1/gb {uro
6bIBaeT TOTIa, KOLAA Ayra s COuepXut Menpme 50° ), TO MOrpemiHOCTh
OKa3bIBaeTcsa MeHbine 1% mmomanu.
Bomnee To4unbIe pe3ynbraTst Kaer Gonee cnoxHas popmya:
h2

2
JIOLAIbL CerMEeHTa = gbh + % (2)
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YIPAXKHEHUSA
JdoxazaTs TeopeMu

1. B napannesorpaMme paccrosnus 060 TOYKY AMArOHATH OT ABYX IPH-
JIEKAIUX CTOPOH 0GPATHO IPONOPLMOHAIBHE! 3TUM CTODOHAM.

2. [Inomamp Tpamenun paBHA NPOU3BEACHUIO OTHOH M3 HENApPaJLIe/bHBIX
CTOPOH HA NepIeHIUKYJIAD, Oy IMEHHbI! H3 CEpEeaUHbl APYIrof HENapa/LIebHONR
CTOPOHBI HA NIEPBYIO.

3. Ipa 4eThIpexyrofbHUKA PABHOBE/INKH, €CJIM ¥ HUX PABHBI COOTBETCTBEHHO
JAMATOHANIM M YIOJ MEXAY HUMH. ’

4. Ecnu nuromagu ABYX TPEYro/IbHUKOB, HPHJIEXKAIIAX K OCHOBAHHSAM Tpa-
neruu U 06pasyeMbix HepeceveHreM ee JMAroHaJell, pABHBI COOTBETCTBEHHO p°
u ¢°, To miomanp BCelt Tpanemuu pasHa (p + q)%.

5. ILnomask NpaBHIIBHOTO BIMCAHHOIO MIECTHYTO/ILHUKA PaBHA %’4 IIJIOMA M
MIPaBUJILHOIO ONMCAHHOTO IIECTUYIOJbHUKA.

6. B uernipexyronsunke ABCD uepe3 cepemuny muaronann BD mposene-
Ha IpaMasd, NMapajuleJbHas Jgpyroit guaroHamn AC. DTa npamasa mepecekaer
cropory AD B Touke E. [loka3zars, uro orpe3ok CE aemur 4eThipexyroabHHK
TIOTIONAM.

7. Ecnu MequaHBl TPEYroJIbHHKA B3ATh 33 CTOPOHM JPYTOr0 TPEeyrobHHKA,
TO IUIOMAIh NOCIEAHEr0 PABHA IJIOIAIM IIEPBOTO.

8. B kpyre ¢ uenrpom O mnposeneHa xopga AB. Ha paguyce OA, xak Ha
AuaMerpe, OIMHCAHA OKPYXKHOCTh. JIOKa3aTh, YTO IUIOMAAM IBYX CErMEHTOB,
oTcekaeMbIX x0pAoii AB 0T 060ux KpPyroB, OTHOCATCH, Kak 4:1.

3agauum Ha BRIYHCJHEHHE

9. BrryncaTe miIomaas IPAMOYTLONBHON Tpamenuy, y KOTOPOH OZMH W3
yrnos pased 60°, 3Has mia 063 OCHOBAHHS, WIM OJHO OCHOBAHHME M BBICOTY,
HJIM OJTHO OCHOBaHHE H GOXOBYIO CTOPOHY, HAKJIOHHYIO K OCHOBAHHIO.

10. Janbr ocHopanmns Tpanenun B u b u ee soicota H. Beraucmuts BhicoTy
TPeyrosibHUKa, 06pa30BaHHOr0 MPOZOMKEHHEM HEAPAJLIEIbHEIX CTOPOH TPAIle-
LMK 10 B3aMMHOrO HNEePECeeHHU.

11. B TpeyrosmbHAK BOMCAH APYroi TPEYTOIbHUK, BEPIIMHE KOTOPOro JEJIAT
IION0JI3M CTOPOHBI IIEPBOT0 TPEYTOIbHHUKA; B JPYroi TPEYTONbHMK BITHMCAH ITO-
ROOHBIM ke 06pas’oM Tperwii; B TPeTHH — YeTBepTHIH H T. . i{eorpaﬂn'{enno.
Haittu upemen cyMmsl nnomageit 3THX TPEyrolhHUKOB.

12. Tlo TpeM AaHHBIM CTOPOHAM @, b U ¢ TPEYrONLHUKA BHIYHCIMTDL DPAHyC
7 KPyra, BIHCAaHHOI'O B 3TOT TPEYTOJbHUK.

Ykasanue. Ecmu § ecTs mmomalp TpeyronbHUKA, TO JIETKO YCMOTPETS,
qT0

1 1
-2-br + ¢ =pr,

Te p 03Hauaer HOJIynmepuMmeTp TpeyroibHuka. C Apyro#t CTOPOHBI, MJIOWATD
S soipaxcaerca ¢opmyno#t, BoiBeneHHOH B § 256. Orcrona MOXKHO MONYYHTH

dopmyry ana r.

S=%ar+
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13. BriymcmnTh CTpenky (BbICOTY) M IUIOINAJb CETMEHTa B 3aBHCHMOCTH
OT paaMyCa T KpYTa, eCiM UEHTPaJIbHbIH YIOJ, COOTBETCTBYIOUIMIA CErMEHTY,
cozmepaxur 60° . Boraucnenne sTo npouwssecty TpeMs crocobamu: 1) mocpeacTeoM
BBEIYMTAHWUSA U3 IJIOIAJH CEKTOPA IVIOMaa TPEYTOALHHKA; 2) 110 mepBoit COKpa-
mennol ¢opMyne, yxazanHon B § 269; 3) mo BTopo# coxpaiiennoit popmyne,
yxa3auHoi#t TaM xe. CpaBHHTe pe3ysbTaThl BHIYNC/IEHUS APYT C APYroM C Ie-
JIBIO OTIPEJIE/IUTH abDCOMIOTHYIO M OTHOCHTEIBHYIO NOTPENIHOCTH PHBIMKeHHBIX
Pe3yIbTaToB.

Pemenne:

b=r

h=r-~ %r\/i = %r(z —V/3) =0,1340r;

2 2
1) mwiomamp p = —— — V3 =72 (E - ﬁ) = 0,09067%;

6 4 6 4
2) powaan p; = éz-bh = ; -1 -0,1340r = 0,0893r%;
3
3) wromas psgbh + % = 0,0893r% + 0,0012r% = 0,0905r2.

AGconoTHas [IOTPENIHOCT:

s womaaa p2 = 0,09067% — 0,0893r% = 0,0013r2;
Ans miomaau pz = 0,0906r% — 0.090572 = 0,000172.

OTHocurenpHas morpemHocTs (T.e. OTHOWEHWE aGCOMOTHOM MOTPENMIHOCTH K
u3MepsaemMoil BeyunHe):

_pr—p2 _ 0,0013r2

A0 NIOWANH Py = o 0.0906r2 = 0,014 = 1,4%;
_p1—p2 0,0001r2 _ _
IJA IJIOAIN Py = o = 0.0906r% — 0,001 = 0,1%.

TaxuM 06pasomM, pe3y IbTaT, BEIMHCIEHHDIH 110 IepBoii mpubmkeHHo# GopMy.Ie,
MeHbIlle MCTHUHHOTO pe3yibrata (mpubmmsurensHo) a 1,4%, a pesynbrar, BbI-
YHCIEeHHBIH 110 BTOpoi npubnrmxenHoii ¢popmye, MeHbIme ucTHHHOTO Ha 0,1%.
14. 1) 3uas ocroBanne b cermenTa U BHICOTY ero (CTpenky) A, BHIYHCIHTE
pazuyc r Kpyra.
Y xazanwue. V3 npaMOyrossHOroO TPEYTONBHUKA, Y KOTOPOTO THIIOTEHY3a

€CTb 7', OGHH KATeT 5 8 Apyroit r — h, HaxoauM ypaBHeHue:

(3)+e-mr=r,

K3 KOTOPOTO JIETKO ONPEAEIUTD T.
2) BuruncuTs suaMeTp Kpyra, eciid H3BECTHO, YTO PH OCHOBAHMY CerMeHTa,
paBHOM 67,2 cM, cTpeska ero ecth 12,8 cm (CM. npeapiaymee ykasanme).
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3angaun Ha mocTpoenmue

15. Pasnenuts TPeyrOMbHAKK MPAMBIMH, IIPOXO/ISAUIMME YEPES €10 BEPUIMHY,
Ha TPM YACTH, IUIOMAAU KOTOPBIX OTHOCATCS, KaK T : 1L : P.

16. PasnenuTh TpeyropsHMK Ha JBe PABHOBEJMKHE YaCTH NIPAMO, IPOXozsi-
meil yepe3 NaHHYIO0 TOYKY €ro CTOPOHBI.

17. HaliTn BHYTpM TPEYIrOJIBHUKA TaKyIO TOYKY, YTO6bI IPAMBIE, COETUHSIO-
mye ee C BePUIMHAMH TPEYTOJIbHUKA, JEIUIM ero Ha TPH PaBHOBEIMKHE YaCTH.

Ykaszanue Paspenmum ctoporny AC ma 3 paBHble yacTu B Toukax D
n E. Yepes D nposongum npsamyro, napaitensuayo AB, u yepes E — npsamyio,
napamtenssyo BC. Touka nepecedeHus 3THX MPAMBIX — HCKOMAd.

18. To e — Ha Tpu yacTu B OTHOWEHUH 2:3:4 (ran Boobuie m : 1 : p).

19. Paznemuts napa/irenorpamMm Ha TDH DABHOBEJMKHME YACTH HPAMBIMY,
HUCXOJSIIAMHA U3 BEPIIMHEI €ro.

20. Pasnenuts mapasuiesiorpamm Ha ABe 4aCTH TIPAMOi, IpoXoAamel yepes
AAHHYIO TOYKY, TaK, YTO6Bl UX IJIOWAAN OTHOCHIHChH, KaK m : n.

Ykazanue. CpeaHn JHHHIO Napa/ieorpaMMa pa3geuTh B OTHOIIE-
HHHA M N U TOYKY OeJIeHUA COCOIMHHUTb NPAMOI C JaHHON TOYKOI.

21. PasmennTh mapajinenorpaMM Ha TPH DABHOBEIHKHE 9YACTH IPSMBIMY,
MapaAJUIEIbHBIMYA JHATOHAJIH.

22. PaspenuTh momaap TPeyroJbHUKA B CPEIHEM M KpaiiHeM OTHOUIEHHH
OpsAMOMH, IapaiesIbHOM OCHOBAHHUIO.

Y xa3anue Pemaercs nproxenuem ajirefpbl K reoMeTPHH.

23. Pasnenuts TPeyroMbHHK Ha TPH PABHOBEIHMKHE WACTH NPAMBIMH, IIep-
MeHJUKYJISPHBIMA K OCHOBAHHUIO.

24. Pa3nenuTs Kpyr Ha 2, Ha 3, ... PABHOBEJIUKHE YACTH KOHIEHTPHYECKHAMH
OKPY>KHOCTAMH.

25. Pa3fienuTh TpallelMIO HA JBE PABHOBEJIMKHE HACTU IPAMOM, MapalIeThb-
HOIl OCHOBAHMSAM.

Y ka3 anue. IIponomxus HenapalllebHbE CTOPOHDBL 10 B3AKMHOIO mepe-
Ce4eHns, BIATh 33 HEHM3BECTHYIO BeJIMYMHY PacCTOSHHE KOHIA UCKOMOM JIMHIM
A0 BepUIMHbI TPEYroJbHMKA; COCTABHTDH IIPOIOPIIMH, HCXOIs H3 ILIOMANeH mo-
JOGHBIX TPEYTONbHHKOB.

26. Jannbi#t TpeyronbHUK Npeobpa3oBaTh B APYTOfl PABHOBEJIHMKHIl TIPAMO-
YTONbHHUK C JAHHBIM OCHOBaHHEM.

27. ITocTpouTh KBaIApaT, paBHOBEIUKHI 2/3 JAHHOTO KBaJpaTa.

28. IlpeoGpasopaTs KBaApaT B PABHOBEJMKHI IPIMOYTOJIBHAK, Y KOTOPOTO
CYMMa HJIH Pa3HOCTb d ABYX CMEXKHBIX CTOPOH JaHa. .

29. IlocTpouTb KpyTr, PABHOBEIHKHIL KONBILY, 3aK/IIO9€HHOMY MEXAY JAByMs
JAHHBIMH KOHUEHTPAYECKUMH OKPY)KHOCTSAMU.

30. IlocTpouTh TPeyroAbHUK, NOAOGHbIN OQHOMY ¥ PABHOBENUKMIY JPYromy
M3 ABYX AAHHBIX TPEYTOJBHHUKOB.

31. Jannemit TpeyrolbHUK NpeoGpa30BaTh B PABHOBEIUKHI PABHOCTOPOHHMIA
(mocpencTBOM TIPHIOXKEHUS ANrebphl K FEOMETPHH).

32. B npanmBfi Kpyr BOMCATh NPSIMOYTONBHMK C JIAHHON IJIOWAABLIO 17
(mocpencTROM NpHNOXKEHUS anre6pbl X reOMeTpHH).

33. B maHHbI TpeyroabHUK BIMCATE IPAMOYTOJLHMK C JAHHOM IJIOIAIBIO M
(mpuoxenneM airebpbl K reOMeTPHM; UCCIIEIOBATS).

2



CTEPEOMETPUAI

IIpensapurensHbie 3aMmeyanns

1. B crepeomeTpmn u3y4yaioTCd IeOMETDHYECKHE Tejia M NPOCTPaH-
cTBeHHble GHTYpPBI, HE BCE TOYKH KOTOPBHIX JIEXKAT B OTHOM IJIOCKOCTH.
IIpocTpancreennsie purypbl n300parkaloTcs Ha IUIOCKOCTH DO OHpeje-
JIEHHBIM OPAaBIJIaM, OCHOBAHHLIM Ha MeOMETPHYECKUX CBOACTBAX, KOTOPHIE
MPOU3BOJAT HA IV1a3 NMPUOANIUTENBHO TAKOE JKe BIEYATIICHHE, KAK M CaMa
dburypa.

Opun 13 cnioco6oB n306pakeHMa NPOCTPAHCTBEHHBIX GUrYP HA MJIOC-
koctr Gyser ykasaH B ganndeimeM (§§ 54-66).

Tnara I

IPAMBIE U INIOCKOCTH

1. ONIPEIEJIEHHUE ITOJIO2KEHHW A IIJIOCKOCTHN

2. NzobpakeHne muiockoctTH. B o6nienHoi XU3HM MHOTHE TIpE-
METhI, IIOBEPXHOCTh KOTODBIX HANOMHHAET I'€OMETPHYECKYIO ILIOCKOCTD,
uMeoT GOopMy NPAMOYTOJBHUKA:
nepensieT KHATH, OKOHHOE CTeKJIO,
MMOBEPXHOCTh MHUCBMEHHOrO CTO0JIA M
u T.u. Ilpu arom ecau cmorpers
Ha 9TM NPEAMETHl NOJ YILJIOM H
¢ 6GoJsibIIero pacCTOSHHS, TO OHH
NPEACTABNAAITCE HAM HMEIOWHMH Puc. 1
dopmy napasuenorpamma. IlosTo-

My NPHHATO ¥300paXKaTh IJIOCKOCTh HA PACYHKE B BUJIE MapallieIorpaM-
Ma*) . DTy maockocth 06bruno 0603HauaT ofHON GyKBO#, HampHMep
«1tockocTs M» (pumc. 1).

3. OcHOBHEBIE CBOMCTBA MJOCKOCTHM. VYKaXeM CJeAYIOIne CBOM-
CTBa [JIOCKOCTH, KOTODbIE IPHHAMAIOTCA 6e3 M0KA3aTeNbCTBa, T. €. ABJd-
FOTCs AKCHOMaMH:

*) Hapagy ¢ yka3aHHBIM B306pakeHHEM ILTOCKOCTH BO3MOMCHO H TAaKO€, KaK Ha PHC.
15-17 u ap. (Ilpum. pexn.)
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1) Ecau dee mouru npamoti npunadaercam niockocmy, mo u Kaxncian
mouxa 3moti NPAMoT NPUHAGAEHCUTN NAOCKOCTIU.

2) Ecau dee naocxocmu umetom obusyio moyky, mo oHu Nepecexaiomes
1o npamoti, nPorodaweli Hepe3 IMY MouxKy.

3) Yepes ecaxue mpu mouru, HE AEIHCAULUE HA 00HOT NPAMOT, MONHCHO
NPOBECTNU TAOCKOCTLD, U NPUINOM TMOABKO 00HY.

4. CnepgcrBusa. U3 mocnennero Mpeaso’KeHNs MOXKHO BBIBECTH
CIIEICTBUSA:

1) Yepes npamyio u mowKy 6HE €e MOJCHO NPOSECTAU TMAOCKOCID
(u moavxo odny). NeiicTBUTENbHO, TOUK2 BHE NPAMON BMeCTe ¢ KaKUMH-
HEUOY/ b JByMsA TOYKAMM 3TOH HPAMON COCTaBJIAIOT TPHU TOYKH, depe3
KOTOpPBbIE MOXKHO IIPOBECTH IIJIOCKOCTB (M IPUTOM OZHY ).

2) Yepes dee nepecexaroujuecs NPAMHLE MONCHO NPOBECTIU NAOCKOCTL
(u moavko 0dny). JelicTBATENBHO, B3AB TOYKY NEPECEYEHHA W €I IO
OJHOH TOYKE Ha KaXJOH ImpAMOH, Mbl OyJEM MMeThb TPH TOYKH, 4epe3s
KOTOpPBbIe MOXHO IPOBECTH IIOCKOCTE {1 IPHTOM OJIHY ).

3) Yepes dee napasteavrvie NPAMBIE MOHCHO MPOBECTIU TOALKO 00HY
naockocmy. JeficTBUTENbHO, MapajuleibHble NPAMBIE, N0 ONPEaeIeHHIO,
JIEXKAT B OJHOH IJIOCKOCTH; 3Ta IJIOCKOCTb €IHHCTBEHHASA, TAK KaK 4epes
OJIHY U3 ITaPAJLIEIBHBIX U KAKYI-HUOYIb TOHKY APYTOil MOKHO IIPOBECTH
He Dosiee 0IHOM ILJIOCKOCTH.

5. BpamieHne IIOCKOCTH BOKpYr mpsmoit. HYepes waocdyio
NPAMYIO 6 NPOCTNPAHCINEE MOHCHO NPOBECMNU HECHUCAERHOE MHO-
JHcecmeo naockocmeti.

B camom jgene, nycTs gana npsamas a (puc. 2).

1P BospMmem kakyio-Hubyap touky A Bue ee. Yepes

| TOYKYy A ¥ UpSAMYIO G TNPOXOOUT €IMHCTBEeHHAs

I miockocTs (§ 4). HasoBem ee miockoctbio M. Boss-

IB, MeM HOBYIW0 TOuKy B Boe miuockoctm M. Yepes

a | |N Touxky B u OpsMy0 @ B CBOIO O4YEDEAb ITPOXOIUT

| minockocTs. HazopeM ee miockocteio N. Omna He

- MOXKeT COBHAJATh C M, TaK Kak B Heil JIe3KUT TOUIKA

B, koropas He mpuHamexuT miockoctu M. Mel

M MOXKEM Jajiee B3ATh B IIPOCTPAHCTBE €mie HOBYIO

Touky C BHe mmockocreit M u N. Yepes Touxy C

H NPAMYIO @ IIPOXOAMT HOBAs ILIOCKOCTh. HazoseM

ee P. Ona He coBnafaer Hu ¢ M, uu ¢ N, Tak KaK B Hell HAXOOUTCA TOYKA

C, ue npunarexaman i mwiockoctu M, vu unockoctu N. IIpomomxas

6paTh B IPOCTPAHCTBE BCE HOBBIE U HOBBIE TOUKH, MbI By1eM TaKHM IMyTeM

HOJIy4aTh BCE HOBBIC M HOBBHIE IUIOCKOCTH, IPOXOAAIME 4epe3 AAHHYIO

npamMyo a. Takux maockocreit Oyger GecuucieHHoe MHOXKeCTBO. Bee

3TH MJIOCKOCTH MOXKHO PACCMATPHBATEL KAK PAa3JIMYHbIE TOJIOMKEHHs OIHOM
U TOH k€ IUIOCKOCTH, KOTOPasg BPAILAeTCs BOKPYT IIPSMOi a.

Mpr MoOKeM, ClleIOBATeNBbHO, BBICKA3aTh €IIE ONHO CBOMCTBO ILIOC-
KOCTH: HJIOCKOCTHh MOXET BPAMATHCA BOKPYTI BCHAKOIM
OpAMOH, Jexameid B 3TOoi nnoCKoCTH.

Puc. 2
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6. 3amaum Ha mOCTpoeHMe B mpocTpaHcTBe. Bce nmoctpoenus,
KOTOpbI€ JeJIAJINCh B IJIAHUMETPUH, BBIMOJHAIMCE B OAHGH IJIOCKOCTH
npy NOMOIM YEPTEeXKHBIX MHCTPyMeHTOB. JIjisi nocrpoeHuit B mpocTpas-
CTBe YepTeXHble HHCTPYMEHThI CTAHOBATCS YK€ HEIPUTOAHBIMH, TaK KK
9epTHTH (GUryphl B IPOCTPAHCTBE HEBO3MOXKHO. Kpome TOro, mpu noctpo-
€HHAX B IPOCTPAHCTBE MOABIAETCA elle HOBBIA 3JIEMEHT — IIJIOCKOCTB,
HOCTPOEHHe KOTOPOIA B IIPOCTPAHCTBE HEJIB35 BHIIOJAHATE CTOIb TPOCTHIMH
CPeJCTBaMH, KaK [MOCTPOEHHE NPAMOi H3. MIIOCKOCTH.

ITosToMy npu nocTpoOEHHSIX B NPOCTPAHCTBE HEOOXOAUMO TOYHO OTI P e -
AeJUTh, HTO 3HAYHT BHINOJHHUTD TO HJU HHOE NMOCT-
pOeHHe H, B 9aCTHOCTH, 9TO 3HAYUT HOCTPOUTD ILVIOCKOCTh B IPOCTPAH-
cTBe. Bo BCex MOCTpoeHNsX B NPOCTPAHCTBE MbI ByIEM IIPEANOIAraTh, YTO:

1) MIOCKOCTE MOYKET GBITH IOCTPOEHA, €CJIHM HAlJICHBI 3JIEMEHTHI, OTIpe-
JeNSOIEe €e MoJoKeHne B mpocTpaHcTee (§ 3 m 4), T.e. 9TO MBI yMeem
IOCTPOMTD IJIOCKOCTD, IPOXOASAIILYIO Yepe3 TPH JAaHHbIE TOYKH, Yepes nps-
MYyI0 ¥ TOYKY BHE ee, Yepe3 ABe IEPECEKAIOMNecs WK [BE HapaJliebHbIe
npsMBIE;

2) ecnn [AHBI B NMEPECeKAINUECH MJIOCKOCTH, TO JAHA M JIMHHSE MX
nepecedeHHA, T. €. Mbl yMeeM HAiTH JIMHUIO NepecedeHus ABYX IJIOCKO-
creif;

3) ecnu B NpOCTPaHCTBE JAaHa MJIOCKOCTh, TO Mbl MOXKEM BBIIOJHAThL B
Heil BCe IMOCTPOEHUs, KOTOPbIE BHIOJHANNCH B IJIAHHUMETPHH.

BrinmoaHuTb KakKoe-n1u60 NOCTPOEHUE B IPOCTPAH-
CTBE — 9T0 3HAYHT CBECTH €r0o K KOHEYHOMY YHCIY
TONBKO YTO YKA3aHHBX OCHOBHBIX NocTpoenuii. [lpu
[IOMOLIM ITHX OCHOBHBIX 33134 MOKHO DEIIaTh U 3aaa4u 6GoJiee CIOXKHBIE.

B 3Tux npeanoxkeHusx g pemalTcs 3a43aYM Ha DOCTPOCHUE B CTEPeO-
METpHH.

7. IIpuMep 3anaum Ha NOCTpPOEHUE B MPOCTPAHCTEE,

3anaua. Haiimu mouxy nepecenenus darnnoti npamot a (puc. 3) c
dannoti naockocmoio P.

BosbMmem Ha niockocTn P Kaky10-1u60
Touky A. Yepes Touky A u npamywo a
npoBOAMM ILIOCKOCTh (). OHa mepecekaer
IUIOCKOCT P 1mo HeKoTopoit mpamoii b.
B nnockocrn @ naxommm Touky C me-
pecedeHHd DpAMBIX @ H b. Dra TOYKa
u Gyger uckomoii. Ecim npsameie a u b
OKAXKYTCA NAPAJUICAbHBIMHE, TO 334344 HE
OyaeT MMeTh pelIeHus.

2. ITAPAJIJIEJIBHBIE ITPSIMBIE U IIJIOCKOCTH

Puc. 3

IMTapannensHble OpsiMblie

8. IlpensapurenbHoe 3amedanne. JBe npsmuie MOryT 6rITh pac-
[OJIOKEHB! B IIPOCTPAHCTBE TaK, YTO Yepe3 HUX HeJb3sA IPOBECTH IJIOC-
kocTb. BosbmeM, Hanpumep (puc. 4), nse Takue npsameie AB u DE, u3 xo-
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TODBIX OZHA [IePECEKAET HEKOTOPYIO INIOCKOCTHL P, a ipyras JIEXXUT Ha Hel,
HO He npoxoiut 4Yepe3 Touky (C) mepecedeHms nepBoi MpsMoil U mIoC-
koctn P. Yepes Takue ABe npsMbie HeJIb3s NPOBECTH ILIOCKOCTD, IOTOMY
YTO B NPOTHBHOM Ciydae uepe3 npamyw DE u touxky C npoxonunn 6bi
OBe Pa3M4YHbIE IJIOCKOCTH: oaHa P, nmepece-
Kaomas npamyio AB, n gpyras, comepXxa- A
was ee, a 9To HeBo3MoXxHO (§ 3).
JBe npsiMbie, He JieXKalnue B ONHOM 1J10C-
KOCTH, KOHEYHO, HE NEPECEKAIOTCH, CKOMbKO
OBl MX HM NPOJOJIKAJIM; OOHAKO MX He HA3bI-
BAIOT NAPaJUIEJIbHBIMM, OCTABJASA 3TO HA3Ba- B
HPe JJIf TaKUX IPAMBIX, KOTOPblE, HaXO-
AACHh B OGHOM IJIOCKOC T U, He Iiepe-
CEeKalOTCA, CKOJBKO OBl MX HH MPOJOJIKAJIH.
JlBe npsMble, He stexamnpe B 0ZJHOMN IIJIOCKOCTH, Ha3bIBAIOTCH CKPEIy-
BaIOLLAMHCS.

Puc. 4

IIpaMasa ¥ MUIOCKOCTH, NapaUielIbHbie MeXAy coboii

9. Onpenenenue. [InockocTh 1 npsiMad, He JIeXKamMas B 3TOH IJIOCKO-
CTH, HA3BIBAIOTCA HAPAJITIEJbHBIMEY, €CJIH OHH HE EPECEKAIOTCH, CKOJIb-
KO OBl MX HM IPOIOJDKAJIH.

10. Teopema. Ecau npamas (AB, puc. 5) napaareavra xaxoti-

- Hubyde npamoii (CD), pacnoaodicennoii 8 naocxocmu (P), mo
OHG NAPasIEAdHE CAMOTi NAOCKOCTIU.

Ilposenem uyepes AB u CD nnockocts

R n npeanonoxnm, uro npamas AB rae-

4 R B HUOY/Ip TEepPeceKaeTcst € ILIOCKOCThI0 P.
=T - Torpa To4ka mepeceyeHHs, HAXOAACH HA
c ’ H npsamMoit AB, Bo/KHa NPHHAIIEKATE TaK-

XkKe H miockoct R, Ha KoTopo# Jsexur
npsiMast AB, B TO xe BpeMs TOYKa Iie-
£ - pecevyeHus!, KOHEYHO, JOJKHA MPHHAILJIe-
XKaTh ¥ wiockocta P. 3HayuT, TOYKa Ie-
peceveHud, HAXOAACHh OAHOBPEMEHHO U Ha
mirockoctd R, u Ha nmiockoctu P, nomxna
nexarhb Ha npamoii C D, no KOTOPoi epeceKaloTcs 3T IIOCKOCTH; CJIe10-
BaTeJbHO, npsmMas AB nepecekaerca ¢ npsimoit CD. Ho 3T0 HEBO3MOXKHO,
TaK Kak no yciuosuio AB||C'D. 3naunt, Henb3s AOMYyCTHTD, 4T06BI MpAMas
AB nepecekayachk ¢ IWIOCKocTbI0 P, n motomy AB||P.

Puc. 5

11. Teopema. Ecau naockocmd (R, puc.5) npoxodum uepes
npamyio (AB), napasrreavryro dpyz0t naocxocmu (P), u nepece-
xaem 3my naocxocms, mo aunus nepecevenus (CD) napaaneas-
Ha nepeotli npamoi (AB).
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HeiicTBHTenbHO, BO-11epBbIX, npaMaa CD mexur B OJHOH MJIOCKOCTH
¢ upamoii AB, BO-BTOPBIX, 3Ta HpAMas He MOMKET TepecedbCs C HPAMON
AB, notoMy 9YTO B NPOTHBHOM ciyuyae npaMas AB nepecekajacs 6wl
C MJIOCKOCTBIO P, 9TO HEBO3MOXKHO.

12. Caencreue 1. Ecau npamas (AB, puc. 6) napaseavta xasic-
doti us deyx nepecexarowuzca naocxocmeti (P u Q), mo ona napasteavna
aunuu uz nepecevenun (CD).

IIpoBenem muockocrs wepes AB
H KaKyo-Hubyap Touky M mpsamoit
CD. 9Ta nIockocTs HOKHA Ie-
pecedbcss ¢ miaockoctssMu P u Q M - A
0 NPAMBIM, NapajuieJbabiM AB u 0
npoxoaamuM 4epes touky M. Ho
4yepe3z TOYKy M MOXKHO IPOBECTH
TOJILKO OZHY NPAMYIO, HapaJlieib-
Hy1o AB; 3HaunT, ABe JNHUM Niepe- -

CeYeHHsS NPOBEIEHHOH ILIOCKOCTH B
¢ mrockocTaMH P u @ IoJDKHBL F
CIUTBCSA B OQHY NMpAMYIO. DTa Hps- Puc. 6 Puc. 7

Masl, HAXOAACh OJHOBPEMEHHO Ha

nyockocTn P u Ha mmockocTH @, JOMKHA COBNAaTh ¢ mpamoii CD, nmo
koTopoit miockoct P u (Q nepecekarorcs; suaaut, CD|AB.

13. Cnepmcrsue 2. Ecau dse npamve (AB u CD, puc.7)
napaseavho. mpemoeti npamot (EF), mo onu napareasum mescdy
cobofi.

IIposesem miockocte M uepes napamnnesnsusie npavele AB u EF. Tax
kak CD||EF, ro CD||M (§10).

IIpoBenem Taxke mgoc-

kocte N yepez CD u Heko-

) 4 c TOPY0 TOYKY A npsmoit
P B AB. Tax xak EF|CD, to
/D EF||N. 3na4nt, miockocTh

y N [oiDKHA mepecedncs ¢

Ci NNOCKOCTRI0 M 1o upamoit,
Al< E napatensuoii EF (§11) m
o) B, B TO K€ BpeMd MpOXoAsamei
gepe3 Touky A. Ho B mioc-

Puc. 8
koctu M 4epes A mpoxomnr
€MHCTBEHHAH INpAMas, Na-

pamnenvHags EF, umenno npamas AB. CrenoparensHo, miockocts N
nepecexkaerca ¢ M no npsmoit AB, 3naunt, CD||AB.

Hapannenbﬂble NJIOCKOCTH

14. Onpegenenne. JIBe mIOCKOCTH HA3BIBAIOTC NAPAJLICIbHbBI-
MH, €C/IH OHK He NePECEeKalOTCH, CKOJIBKO Obl HX HY NMPOAOJIKAJH.
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15. Teopema. Ecau dae nepecexarouuecs npamvie (AB n
AC, puc. 8) odnoti naockocmu (P) coomsememaeento napaatean-
Hoe deym npamoim (A By u A, C) dpyzoii naockoemu (Q), mo amu
NAGCKOCTNU NAPAALEADHDL.

Ipsameie AB 1 AC napannensrsr miaockoctu @ (§10).

Honycram, yro mnockoctu P u Q nepecekaloTcsi 10 HEKOTOPOH npAMOoii
DE (puc.8). B takom ciyyae AB||DE u AC||DE (§ 11).

Takum 06pazoM, B mwiockoctd P uepe3 TO4Ky A NMPOXOAAT JBe Mps-
Mmble AB n AC, napannenbusie npamoit DE, yTo HeBO3MOXHO. 3Ha4WT,
mwiockoctd P u (Q He nepecexaoTcs.

16. Teopema. Ecau dee napasteavnne naockocmu (P n
Q, puc.9) nepecexaromca mpemuetl naockoemsio (R), mo aunuu
nepecevenus (AB u CD) napasseavrsi.

Heificrsurensno, Bo-nepsbix, npambie AB n CD Haxogarca B ogHoi
nnockoctu (R); BO-BTOPBIX, OHM HE MOTYT MepecedbCs, TaK KaK B Mpo-
THBHOM CJIydae MepeceKauch Obl miockocTd P u (), 4TO NPOTHBOpEdUT
YCJIOBHIO. ’

17. Teopema. Ompesxu napaaseavuvx npamuvx (AC u BD,
puC. 9), 3aKAt0NERHBIE MEIHCOY NAPAAIEABHBMYU NAOCKOCTRAMU (P
n Q), paensi.

Yepez nmapasutenbubie npsambie AC m BD nposeaem miockocTs R,
OHa pepeceder 1wrockoct™ P u @ no nmapamensHsiM npsameiMm AB u
CD; cnepoBarensHo, ¢urypa ABDC ecTh napajinelorpaMM, U MNOTOMY
AC = BD.

18. Teopema. Jsa yzaa (BAC u B1A;C4, puc. 10) ¢ co-
OMBEMCINEEHHO NAPAAACABHBMYU U 00UHGKOBO HATIPABACHHBIMIUL
CTMOPOHAMU PAGHDBL U AEHCAM 6 NAPAALEALHBT naocxocmax (P

Yro nimockoctn P u @
NapaJuIebHbl, OBLIO JOKa3a-
no Bemmre § 15); ocraerca jo-
Ka3aTb, 4TO yribl A u A
PABHEL.

O1noxuM Ha CTOPOHAX
YIVIOB IIPOM3BOJILHBIE, HO PAB-
Hele orpesku AB = A;Bj,
AC = A;C; u nposesem
npameie AA;, BB,, CCi,
BC u B;C:. Tak kakx ot-

Puc. 9 Puc. 10 pesku AB u A;B; pasHBI

M napaJlieibHbl, TO (urypa

ABB; A, ects napajurenorpaMM; nosromy orpesku AA; u BB, paBHH U

napasnneasssl. Ilo Toi >ke npuyuNHe paBHB M NapaJuIeabHnl oTpe3kn A4,

u CC4; caeposarensuo, BB, ||CCy u BBy = CC,. llosromy BC = B;C;
u AABC = AA; B;C, (no tpeM croponam); 3HauHuT, LA = £ A;.
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3anavyu Ha MOCTpOEHUe

19. Yepes movuxy (A, puc. 11), pacnoaosicennyro ene dannoti npamoti
(a), 8 npocmpancmee nposecmu NPAMYIO, NAPAANEALHYIO 00HHOT NPAMOTL

(a)-

Pemenne. Yepes mpamyio a u Touky A nmpoBoaum miaockocts M.
B sT0ii mnockocTn cTponM npaMyo b, napaaieabHy0 NpAMOi a.

3axava UMeeT eJUHCTBEHHOE pelreHMe. B caMoOM fese, UCKOMas Ips-
Mas JOJDKHA JIeXKaTh C NpsAMOH a B OAHOM miockocTu. B 3To# xe mioc-
KOCTH JOJIKHA HAaXOJUTbCA TOYKa A, 4epe3 KOTOPYIO HPOXOAHT MCKOMAs
pAMas. 3HAYAT, 3Ta MJIOCKOCTh J0/xKHa copnanarsh ¢. M. Ho s naockocTn
M uepes Touky A MOXKHO IIPOBECTH TOHKO OJHY MPAMYIO, IAPAIETbHYIO
IIpAMOii a.

20.  Yepes dammnyro
mouxy (A, puc. 12) npo-
6ECTNU NAOCKOCTD, Na- a
parteavryro dannot naoc- b
xocmu (P), ne npozods-
wet uepes mouky A. A

Pemenue. IIposo-

JHUM Ha IIockoctd P ge-

pe3 Kakyw-mbo Touky B

JABe KaKue-1ubo npsaMbie Puc. 11 Pnc. 12

BC u BD. Ilocrpoum ase

BCIIOMOTATeNIbHBIE INIOCKOCTH: IJIOCKOCTh M — 4yepe3 ToYKy A u npsaMyio
BC u umockocte N —— uepes Touky A m npamywo BD. Hckomasa
IUIOCKOCTD, HapaJuleNibHas IWIOCKOCTH P, J0/KHA nepecedb IIOCKOCTH
M 1no npamoii, napamnensuoit BC, a miockocrb N — 00 npaMoii,
napannensuoit BD (§ 16). Orcrona BITEKaeT Takoe IOCTPOCHUE: depe3
Touky A nposogum B maockoctu M npamyio AC||BC, a B mtockoctn N
npamyio AD,||BD.

Yepes npamste AC, u AD, nposoauM niockoctb (. OHa u 6yaer UCKo-
moit. B camom peste, croponst yria Dy AC), pacIioyioXKeHHOr0 B MJIOCKOCTH
Q, napasensusl croposaMm ymia DBC, pacnosioKeHHOro B IockocTH P,
CuenoBarensro, Q|| P.

Tax kax B miockoct M 4epes TOUKY A MOKHO NPOBECTH JIAIIb OAHY
npsaMyio, napautensuyo BC, a B mockoctu N gepes TouKy A UL OqHY
npsMyI0, napajeiasHywo BD, To 3a1a4a MMeeT €IUHCTBEHHOE DelleHue.
CrnenoBaTensHO, Yepe3 KaxKAYK TOYKY HPOCTPAHCTBA MOXKHO IIPOBECTH
€JMHCTBEHHYIO ILIOCKOCTD, NAPAIJICIBHYIO JAHHON TIJIOCKOCTH.

21. Yepes dannyro npamyro (a, puc. 13) nposecmu naocxocmv, na-
passeavryro dpyzoti dannoti npamoti (b).

Pemenne. 1-it cnywuail [Ipameie a u b He napannensHbl. Yepes
KaKyio-HEGY b TOUKY A npsMoil a NPOBOANM NPAMYIO b;, NApALUIEIbHYIO
b; uepes npsaMsie a 1 by npoBoguM wrockocts. OHa M 6yer uckomoi (§ 10).
3anaya MMeET B ITOM CIydae €IHHCTBEHHOE pelleHye.
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— }fgi.v

Puc. 13 Puc. 14

2-it cny4ai Ilpsmete @ u b mapajuiensunt. B sToM ciiyvae 3amava
Heonpese/ieHHa: BCAKas IUIOCKOCTb, HPOXOAAMAsA Yepe3 nmpaMyw a, oyzer
napaJuiesibHa IpaMoit b.

22. IIpumep Gouee caoxxHo# 3agauu Ha nocrpoenne. Jann dee cxpe-
wusaowuecr npamwe (a 1 b, puc. 14) u mouxa A, ne sercawsan Hu Ha 00HOl
U3 dannoi npamwz. Iposecmu wepes mouxy A npamylo, nepecexarouyyo obe
dannwie npamvie (a u b). :

Pemenne. Tak kak nckoMas npsAMas JOKHA IPOXOTHTH Yepe3 TOUKY A
M NepeceKaTh NPAMYI0 a, TO OHA JOJIXKHA JIeXaTh B INIOCKOCTH, NPOXOJAIIEH
4Yepes mpAMyIo a M Todky A (Tax Kak [Be ee TOYKHM JOJIKHBI JIGKATb B
9TOH mmockocTH: TOYKa A M TO4YKa mepecedeHms ¢ mpsmoit a). CoeprieHHO
Tak Xe ybexxIaeMcs, YTO HCKOMas NpAMas AOJDKHA JIEXKAaTh B IIOCKOCTH,
npoxofaniel epe3 Touky A n npamyio b. CneaoBatensHo, OHa IOJKHA CJIYXKHTh
Jnnuell epecedenns ITuX ABYX Iurockocreit. OTcroaa Takoe nocrpoenue. Yepes
- TOYKY A ¥ 1npsiMyIo @ IPOBOJHM IIOCKOCTH M; uepes Touky A ¥ mpsamywo b
" mposoamm miockocts N. Bepem NpAMYIO ¢ Nepecedenus Imiockocreit M wu
N. Ecnn npsmast ¢ He mapajuiefibHa HH OJHOH M3 JAHHBIX NPSIMBIX, TO OHa
TIepeceveTCs ¢ Ka)<J0# M3 NaHHBIX MPsMBIX (TaK KaK € KaXXJ0# M3 HUX OHa
JIEXKUT B OJHOH! IUIOCKOCTH: @ M € JIeXKaT B miockoctd M, b u ¢ — B mnockoctu N).
Iipamas c 6yaer B sToM cayuae uckomoit. Ecam ke aljc nun b|jc, To 3amaya ne
HMMEET pelleHns.

3. NEPIIEHAMKYJIAP I HAKJIOHHHE K IIJIOCKOCTH

ITocraBuM 3aJa4y ONPEAEIUTh, B KAKOM CIy4ae NpAMas MOXKET CYUH-
TaTbCHA NEPHeHINKY/IAPHOM K MIIOCKOCTH. J{oKaXkeM npeBapHTeIBHO Clle-
AyIommee MpeJJIoXKeHne:

23. Teopema. Ecau npamasn (AA;, puc. 15), nepecexarouasn-
ca ¢ ndocxocmvio (MN), nepnenduxysapra x xaxum-wubyods
deysm npamwum (OB u OC), nposedennvim na amot naockocmu
wepe3 mouxy nepecevenus (0) dannoli npamoti u naocxocmu,
Mo ona nepnenduxyaapHa u Ko ecaxoti mpemvet npamoi (OD),
nposedennoll HA NAOCKOCINU “epe3 MY IHCe MoKy Nepeceve-
nus (O).

OrnoxuMm Ha npaMoit AA; Npor3BOJIBHON IJIAHLI, HO PABHBIE OTPE3KH
OA u OA, n 1poBeaeM HA IUIOCKOCTH KaKyIo-HHGYIh NpAMYIO, KOTO-
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pas nepeceKaja Obl TPH NpSMBble, UCXOAAIIME M3 TO4kH O, B KAKHX-
Hubyne Toukax C,D u B. Otn Toukm coenurmM c Toukamu A um A;.
Mbr nonyyuM TOrza HECKOIBLKO

TpeyroabHuKoB. PaccMorpum ux A

B TaKoil [I0CJIEJ0BATEILHOCTH.

Crauana BO3BMEM Tpeyroib-
unku ACB n A;CB; oun paBHbI,
Tak Kak y Hux CB ~— obmas
cropoa, AC = A;C xak Ha-
KJOHHBIe K mpamoit AA;, omu-
HaKOBO yJIAJIEHHBIE OT OCHOBAHHS
O nepnenpuxynsapa QC; no Toit
xe npuuuse AB = A;B. Us
PaBeHCTBAa ITHX TPEYTOJbLHUKOB
cnenyer, uro ZABC = /A;BC.

ITocne aroro nepeiiaem K Tpe-
yronbuukaM ADB u Ay DB; onn Puc. 15
paBHBI, TaKk Kak y Hux DB —
obmasa cropona, AB = A;B u /ZABD = /A; BD. U3 pasenctsa 3THX
TPEYTOJILHUKOB BhIBOMUM, 4T0 AD = A; D.

Tenepr Bo3bMeM TpeyroasHuxku AOD u A;0D; oun paBHEI, Tak Kak
HMEIOT COOTBETCTBEHHO PaBHble CTOPOHB!. 113 Hx paBeHCTBA BLIBOIMM, 4TO
ZAOD = £A;0D; a Tak Kak 3TH YIVIbl CMEXHbIE, TO, CJI€JOBATEILHO,
AALOD.

24. Onpenenenne. Ilpamad nadnBaercs nepnenduxyasp-
HOU X NAOCKOCTU, ECIIH OHA, IEPECEKAACH € ITOH MIOCKOCTHIO, 06pasyeT
PAMOM YTOJI C KazK oM IPAMOii, IPOBEACHHO Ha IJIOCKOCTH Yepe3 TOUYKY
nepeceyeHns. B aToM ciiygae roBopAT TakKe, 9TO IUIGCKOCTDH NePIEHIM-
KyJIdapHa K IPAMOM.

W3 npemsinymeit Teopemsl (§23) cnemyer, wro npamas meprenau-
KyJfpHa K IUIOCKOCTH, €CJI¥ OHA IePIEeHIAMKYJSPHA K JBYM NPAMBIM,
JIeXKAIIMM B JAHHOM TIIOCKOCTH U IIPOXONSIIYM Yepe3 TOUKY HepecedeHus
JaHHOM NPAMOI U MMIOCKOCTH.

IIpsaMas, nepecekaromas MIOCKOCTh, HO He NEePHEHIVMKYIApHas K Heil,
Ha3bIBAETCS HAKAOHHOU K 3TOif MIoCKoCTH. Touxa nepecedeHus npamMoit
C IUIOCKOCTBHIO HAa3BIBAETCHA OCHOBAHUEM NEDPNEHIUKY/sSpa WM HaKJIOH-
HOM’. |

25. CpapaunresibHas AJHHA IEPNeRIUKYJIsSIPA X HAKJIOHHBIX*)
Korzna u3 oxnoii rouku A (puc. 16) npoBeieHE! X MIOCKOCTH NEPIIEHAUKY-
nap AB n naknonnas AC, ycioBHMCS HA3BIBATL NPOEKUUETE HAKJIOHHOM
Ha TIocKocTh P orpesok BC, coepuuaiomuil ocHoBanne NepHEHAMKYISPa

*} Jnsi KpaTKOCTH TEePMHHBI <«NEPHEHIHKYIAP» M <«HAKJIOHHAS» YHOTPeGAsIoTCs
BMECTO «OTPE30K IMePNeHIUKYISAPa, OTPAHHICHHBIN JaHHON TOYKOH H OCHOBAHHEM II€p-
OEHAHKYISApa», M «OTPE30K HAKJIOHHOM, Orpand4€eHHbIH JAHHON TOYKOH H OCHOBaHHEM
HaKJIOHHOfi».
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H ocHoBaHue HakJoHHOI. TaxuMm obpasom, orpesok BC ects npoekuus
Haksonnoit AC, orpesok BD ecth npoeknusa HakaonHO# AD u T. 4.

26. Teopema.Ecau u3 odnoli u moti sorce monxuy (A, puc. 16),
e3amotl ene naocxocmu (P), nposedens x smoti naocrocmu
nepnenduxyanp (AB) u xaxue-
A nubydo naxaonnwe (AC, AD,

AE,...), mo:

1) dee naxaornbie, umerouiue
PABHBIE NPOEKUUU, PABHBL;

2) u3 deyxr HAKAOHMLLT ma
6oavwe, mnpoexyusa xKomopol
b6oavwe.

Bpamas OpaMOyroJibHblE Tpe-

B ¢ yronsuuku ABC u ABD Bokpyr Ka-

P Tera AB, MBI MOXKEM COBMECTHUTb HX

E D IJIOCKOCTH ¢ TuockocThio NAABE.

Torzma Bce HaknOHHBIE GYIYT NEKATH

Puc. 16 B O/IHO# IIOCKOCTH C NePIIeH AUKY.Is-

POM, a BCE NPOEKUMH PACIIOJIOIKATC

Ha oxgHOH npamoii. TakuM 06pa3om, J0Ka3bIBaEMble TEOPEMEl PABOAITCS
K aHAJIOIMYHBIM TE€OPEMaM ILIAHMMETPHH.

3amevanue. Tak kak AB ecTh KaTeT MPAMOYTOJIBHOTO TPEYTOJIb-
HUKa, 3 Kaxgas n3 HakjaoHHex AC, AD, AE,... ecTs, runoresysa, To
nepnenuKynsap AB MeHble BCAKON HAKJIOHHON; 3HAYUT, HePNeH, TUKYIIAp,
OIYIIEHHBIH U3 TOYKH HA IVIOCKOCTh, €CTh HAUMEHBIIHUI U3 BCEX OTPE3KOB,
COEIMHAIOINX JAHHYIO TOYKY C Jiu060H TOYKOH ILTOCKOCTH, U IOTOMY OH
IPUHUMAETCS 33 MEPY PacCToaHMS TOYKM A oT maockocru P.

27. O6parubse Teopembl. Ecau u3 odnoti u moti sce
MOouKY, 83AMOLU 6HE NAOCKOCTMU, NPosedens. NepnenduKYyasp u
raxue-nubyds HaxaorHvie, MOo: 1) pasnbie HAKAOHHBE UMEIOM
pasHvie npoexyuu; 2) u3 08yxr npoexyul ma 6oavuie, KOMOpPAR
coomeemcmaeyem boavuteti HAKAOHNOT.

JokazaTenbcTso (0T NPOTHBHOrO) NPEXOCTABIAEM CAMHUM YIalIAMCH.

IlpuBeneM eme CAeIyOmMY TeopeMy O NEPHEHAMKYAAPaX, KOTOPask
TIOHAJOOMTCA HAM BHOCJIEACTBUH.

28. Teopewma. IIpamas (DE, puc. 17), nposedentas na naoc-
rxocmu (P) wepes ocrosanue naxaonnoti (AC) nepnemduxyaspro
% ee npoexuyuu (BC), nepnenduxyasapna u x camoti HAKAOHHOT.

OT0XHM IPOM3BOJIBLHEIE, HO paBHble orpe3ku CD n CE u coenunnm
NpPAMOJINHEHHBIMH oTpe3kaMu TOYKH A u B ¢ toukamu D u E. Torna
6ynem umerb: BD = BFE kax HakjioHHbIe K npsamoit DE, omunakoBo
yoaJiennble or ocHoBanusa C nepnespmkynspa BC; AD = AE kak
HaKJIOHHble K HJIOCKOCTH P, umeromme pasusie npoeknyn BD u BE.
Bcenencrsue sroro AADE paBHOGeApeHHbIH, H I0TOMY ero meauana AC
NepHeHauKyIsapHa K ocHoBaHuio DE.




I.4. TapansiessnOCTS W NEpIEHIUKYASPHOCTL NPSAMBIX U MNOCKOCTEH 225

SrTa TeopeMa HOCUT HA3BaHHE 1MEOPEMbBL. 0 MPET NePpnenduryiipar.
JefiCTBUTEEHO, B Hell TOBOPHICA O CBA3H, COEIMHAIOWIEH Cieayloliue TPH
nepneuankyaspa: 1) AB x nnockoctn P, 2) BC x upamoit DE n 3) AC
Toit ke npamoit DE.

29. O6parnas Teopema.

IIpamas (DE, puc.17), npose-
dennas na naockocmu (P) wepes A
ocnosarue naxaonmoti (AC) nep-
NEHOURYAAPHO K IMOT HAKAOH-
Holl, mepnendurysapHa U K ee
npoexuuUU.

CrenaeM Te e IOCTPOEHHS, YTO
M IPU J0Ka3aTeNbCTBe MPAMOiY Teope-
Mbt. OTJIOKHM TPOU3BOJIbHbIE, HO DaB-
Hote orpe3ku CD uw CE u coenunuM
NPSIMOJIMHENHBIME OTPE3KAMHM TOYKH
A u B ¢ roukamu D u E, Torma 6yaem
nmeTh: AD = AFE Kak HakJIOHHBIE
K npamoii DE,| 01nHaKoBO yiaieHHbIe
or ocHoBaHus C nepnengukynapa AC;
BD = BE xaKk UpoeKUMH paBHBIX Ha- Puc. 17
kjonubix AD u AE. Beaencrsue sToro
ABDFE pasroGeapenustii, 1 noromy ero meauana BC mepnenaukymsapHa.
K ocHoBanuio DFE.

4. SABHCHMOCTDb MEXKAY ITAPAJIJIEJIHbHOCTBIO
1 NEPITEHAVKYJISIPHOCTBIO IIPAMBIX U
IIJIOCKOCTEN

30. IIpensapurennHoe 3ameyanue. [lapa/enbHOCTH MPAMBIX
M IJIOCKGCTEHd B IPOCTPAHCTRE U NEPIEeHIUKYIAPHOCTD IPAMOiL K TIJIOCKO-
CTH HAXOAATCA B HeKoTopoii 3aBucuMocTn. MMenno nanmmune napannens-
HOCTH OJIHHX 3JICMEHTOB BJedeT 3a coboli mepneHAuKyIsiPHOCTL APYTHX,
1, o6paTHO, M3 NEPHCHJUKYISAPHOCTH OJHHX JJIEMEHTOB MOXHO CIEJIaTh
3aKJ/IIOYEHNEe O MAPa/UIeIBHOCTH APYruX. JTa CBASH MEXIY Napallieib-
HOCTBIO U HEPIEeHIUKYNADHOCTBIO PAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE
BBLIPAXKAETC CACAYIIINMHE TEOPEeMaMH. ’

31. Teopema. Ecau naockocmo (P, puc.18) nepnendu-
Kyaapua K odHOU u3 napaaseavhoir npamwr (AB), mo oua
nepnenduxyaspna u & dpyzot (CD).

IIposenem 4epes Touky B Ha miockocTn P 1Be kakne-Hubyan npsmble
BE u BF, a uepes touky D nposesem npsameie DG u DH, coor-
BETCTBEHHO HapaJsjefbHble npAMbiM BE u BF. Torna Oymem umerh:
LABE = ZCDG un ZABF = /CDH xax yribl ¢ NapajjiejbHbIMH
croponamu. Ho yrnet ABE u ABF npsmste, Tak Kak ABL P, 3nauur,
yrat CDG u CDH Takxe npawmete (§ 18). Cresosarensno, CD L P (§24).

S —1568
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32. O6b6paruas reopema. Ecau deée npamwe (AB u CD,
puc. 19) nepnenduxyaapus x 0dnoti u moti sice naocxocmu (P),
Mo OHU NAPAAIEALHDL.

IMpenmonoxum npoTusHoe, T.€. 4T0 npamble AB u CD ne napan-
seneHbl. IlpoBenem Torga depes touxy D mpaMyro, napasuieasayio AB.
IIpu mamem npenmosnoxennu 3o Gyner kakas-HuGymb npsmas DOy, He
cmBaromascs ¢ DC. CornacHo npsamoii Teopeme npsivaa DC 6yzer
nepnesauKy/apHa k mnockoct P. IIposenem wepes C'D u Cy D nnockocTs
Q u Bo3bMeM JiuHUIO ee nepecedenns DE ¢ miockocreio P. Tak Kak (Ha
ocHOBaHHNH npensiaymeil Teopemsr) Cy D1 P, To Z/Cy DB npsmoit, a Tak
xak 1o ycaosmo CD1P, 1o ZCDE Takxke npamoii. Takum obpaszom,
OKaxKeTCsA, 4To B miockoctu @ K mpamoit DE us ommoit ee Touku D

.BoccraByieHbl ABa neprnenaukynapa DC u DC4. Tak kak 3T0 HeBO3MOXKHO,
TO HENb3A JONYCTHTh, 4YT00b! npsaMeble AB n CD 6buin He HapanaenbHbL.

33. Teopema. Ecau npamas (BBj, puc.20) nepnendu-
KYAAPHA K 00HOT U3 napasreavhbir naockocmed (P), mo ona
nepnernduxyaspra u ¥ dpyzoti (Q).

IIpoBemem 4epes mpamyr BB; xakue-uubyap ase miaockocru M n
N, xaxJaa U3 KOTOPBIX Iepecekaercs ¢ P u () 1o nmapajulesbHBIM 1ps-
MBIM: OJHa — MO mapajiensHeiM npsMeiM BC u B;C), napyras — no
napaJiaensapM opaMeiM BD u B1D;. Cornacuo yciosuio npsmas BB
HepHeHAuKyIapHa K npsmbM BC u BD; cnepoBaresibHO, OHa TakKKe
NepneHaMKyIsApHa K [[apaJjiebEbiM uM npameiM B1Cy u By Dy, a noromy
IIEPIEHAUKYIAPHA U K ILIOCKOCTH (J, Ha KOTOpO# gexar npambie B1C) u
By D;.

34. O6parnas Teopema. Eecau dee naockxocmu (P u Q,
puc. 21) nepnenduxyaapnuv. x 00noti u mol sce npamoti (AB), mo
OHU TAPAANEALHDBL.

IIpeagnmomoX UM UPOTHRHOE, T.€. YTO IJIOCKOCTH P u () mepece-
KaloTCcs. BospMeM Ha JIMHMM HX IepecedeHns Kakylo-HHOyab Touky C un
nposeneM 110ckocTh R depes C u upamyio AB. [Inockocte R nepeceder
mnockocTd P u @ coorBercrBenno 1o npameiM AC u BC. Tak kak AB 1P,



1.4. TlapanienbHOCTL M NEpPIeHAMKYJIAPHOCTh NPAMBIX U MhocKocTelt 227

. C
B -~ v/ 1~ - -
P I\D' / A \\\~>
P
/ 5 -
/Cl g

B Cd
0 l\Dl R

Puc. 20 Puc. 21

@]

10 ABLAC,urtak kak AB1Q, 0o AB1 BC. Takum 06pa3oM, B III0CKOCTH
R mpr 6ynem umeTs JBa NEPIEHAMKYNsipa K npamoii AB, npoxomsnimx
Jyepe3 ogHy u Ty e Touky C, nepnennukynspst AC u BC. Tak Kak 310
HEBO3MOXKHO, TO IIpPeJI0JiozKeHue, 4To miockocTh P u () mepecexkarorcs,
HeBePHO. 3HAYUT, OHH MaPaJIIe/bHbL.

3agayu Ha DocTpOeHME

35. HYepes dammyro mouky (C) 6 npocmpancmee nposecmu naoc-
KOCTYb, nepnenduryaspnyio & dannot npamot (AB) (puc. 22).

Pemenue. 1-ii cnyuah. Haunasg touka C nexxuT €a npamoii
AB (puc. 22).

ITposenen 4epes npamyo AB xakue-uubynp ase miockocru P u Q.
Uckomas mnockocrs DOMKHA HEPECEKATH 3TH ILIOCKOCTH IO TIPSMBIM,
HepreHIHKyIapubiM K npamoit AB (§24). Orcioma nocTpoenwme: uepes
AB npoBoauM JRe NPOM3BOJL-

Hpie miockocty P uw Q. B A
KaxK/I0i1 H3 3THX ILJIOCKOCTeIl (
BOCCTAB/IsieM NMEPHEHAUKYIAP K
npsamoit AB B Touke C (B | Q_ ]
II0CKOCTH P — nepnenaukynap -
CD. B nnockoctu () — nepren- _ 4D
sukyasip CFE. [Liockocts, upo- c K. .
xoaamasn depes npambie CD u 1 E
CE. ectb HcKOMasl. R !

2t cnyuwai. Jlanuas
TouKa [) He jexxuT Ha [PaMoil _ -
AB (puc.22). Yepes Touky D B\

H npsamyo AB npoBogUM IJIOC-
KOCTb P M B 3TOH njocKocTH
crpoum npsamyilo DC, mepren-
AnkyaspHyo Kk AB. Yepes npamyio AB npoBoiMM IPOHU3BONBHO BTOPYIO

Puc. 22
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JIOCKOCTh () ¥ B 3Tol mwiockoctn crponm npsamyto CE, neprnenauxyssp-
uy1o Kk AB. VckoMasi IOCKOCTh JOJKHA Irepecedb Iiockoctu P u @ no
OpsiIMBIM, NepreHnKyaspabM K AB. OTCroga IOCTPOEHNE: 4epe3 TOYKY
D nposogum B 1utockoctn P npamyto DC, nepnesmukynsipayio xk AB.
pamasa DC nepeceder npsmyio AB B Hexotopoii Touke C.

Yepes Touky C mpoBomuM B tuiockoctH ¢ npsmyo CFE nepnennu-
kynapHo x AB. Ilmockocts, npoxogsmasa depe3 npamsie CD u CE, —
HNCKOMas.

Tak xak B Kaxuoil w3z mockocrelt P u () depe3 JaHHYIO TOYKY
MOJKHO MPOBECTH JIUIIb OJHY HPAMYH, NEPIEHIUKYISPHYIO K JAHHOH, TO
3ama4a B 06OMX CIy4adx HMeeT OJHO PelleHre, T.€. Yepe3 KAXKAY K
TOYKY B IPOCTPAHCTBE MOXKHO NIPOBECTH JHIIb Of-
HY MJIOCKOCTbH, IEPHNEHAHUKYINAPHYI K NAHHON nps-
M O H.

36. Yepes dannyro mouxy (O) npocmparcmea npogecnu npamyio,
nepnenduxysapnyio £ dannot naockocmu (P).

Puc. 23 Puc. 24

1-t cayuair Touka O smexnt Ha mwockocry P (puc. 23). posenem
Ha mnockocT P uepe3 rouky O aBe kakue-an60 B3aHMHO IEPICHIUKY-
aspHbie apsmele OA u OB. [Iposenem, nanee, Yepes npamyo O A kakyro-
160 HOBYIO NIOCKOCTL (@ ¥ HA 3T0# nockocTH ¢ nocrpoum npamyio OC,
nepresgukynapayo Kk OA. Yepes npamete OB u OC nposesem HOBYIO
IJIOCKOCTE R 1 moctpouM B el npsamyw OM, nepneraukynapayio k OB.
IIpamas OM u Gyner HCKOMBIM IEPIEHIUKY/IAPOM K ILIOCKOCTH P.

Heticreurensuo, Tak kak OA1 OB u OAL1QOC, 10 npamasa AO nepnesn-
JMKyJSpHa K mIockocTd R u, crepoBarensio, OALOM. Takum o6pazom,
™Mbl BUANM, 4T0 OM L OA u OM 1 OB; cnenoparensao, OM nepnengu-
KyJspHa K miockocta P.

2-it cny uait. Touka O He nexut Ha miockoctu P (puc. 24). Bossmem
Ha, IUIOCKOCTH P KaKyro-HHOYAb TOYKY A W BBINOJHMM JJISl Hee NPeIblIy-
mee mocTpoerne. MblI mosyunM Torga upsmyio AB, neprnesauKyJIsapHYyIo
kx mnockoctu P. Ilocse aToro wepes touky O mpoBOguaM HpsSMYyIo, Ma-
pasuensuyo AB. Dra npamas u Gyner uckomoit (§31). Sazaua B obonx
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Cly4dasix MMeeT O4HO pewenne. B camom jene, Tak kak nBa nepreHgu-
Kylsipa K OMHON M TOH ke IJIOCKOCTH MapaJslleNIbHbI, TO 4€pe3 OAHY M
Ty xe 104Ky O Hejb3sl NPOBECTH JBYX MEPNEHAMKYISPOB K IJIOCKOCTH
P. CregoBarenbHo, 4epe3 KaX Y0 TOYKY B NPOCTPAHCTBE
MOXHO MNPOBECTH OAHY H TOJBKO OJHY HPAMYIO, mep-
NEHIUKYNAPHYIO0 K JAHHOMW NJOCKOCTH.

37. IIpumep Gosee croxHOi 3aaa4u. Janw dee crpeususarnwuecs
npamwe (a u b, puc.25). [ocmpoums npamyro, nepecexarouyro obe darnvie
npaMbie U NEPREHCUKYAADHYIO K HUM 0BEUM.

Pemenne. IlposemeM uepes npamyio a mIOCKOCTE M, napajllebHYIO
npsamo#t b (§21). Us gpyx ’
KaKHx-HUOY/b TOYEK Ips-
Mo#t b onycTuMm nepriesu-
Kynappl AA1 u BB; Ha
mnockocts M. Coenpnum
Toukn A; m B; orpeskom
npAMO# w HafileM ToYKYy
C1 mepecedeHHs NPAMBIX
A1By n a. Yepes Touky
C\ npoBefieM NPAMYIO, nep-
TIEHOUKYJISPHYIO K TUIOCKO-
ctu M. [lpeaocrasisieM ca-
MHM YYamuMCcs OOKas3aThb, Puc. 25
4TO 3Ta npamas 1) nepece-
4eTca ¢ mpsmoit b B HexoTopoit Touke C u 2) GyAeT nepHeRANKY/IAPHA KakK K
OpsaMOl @, TaK M K psAMOii b,

IIpamaa CC) Gyzer, ciemoBaTelbHO, HCKOMOM IPAMO.

3amerum, 4To 0Tpe3ok CC) MeHbIIE BCeX APYTHX OTPE3KOB, KOTOPBIE MOXKHO
TIOJIYYHTb, COEMHAS TOYKM NPAMOE a ¢ ToykaMu npamoi b. B camom gerne,
BO3bMEM Ha NPAMOH a KaKywo-HuOyap Touky E m Ha npsaMoit b xakywo-aubyab
TOYKy F', COeTUHMM 3TH TOYKH OTpe3KOM NpsMoit u Jokaxewm, uro EF > CC|.
Onyctum u3 rouku F nepnenamkynsp FF) ma nmockocts M. Torma 6ynem
umers: EF > FFy (§26). Ho FF, = CCi, cnenorarensno EF > CC;. Ha
3TOM OCHOBawMH JyMHa oTpe3ka C'C) Ha3HBaeTCH XPATIANIIEM DACCTOSHAEM
MeXJy JaHHBIMH NIPAMBIMA q U b.

5. ABYTI'PAHHBIE YTIJIBIL.
YTOJ NPAMOMH C IIJIOCKOCTBIO,
YT'OJI ABYX CKPEILINBAIOIIINXCHA IIPSIMBIX.
MHOTI'OTPAHHBIE VIJIbI

JlByrpaHHbBIE yrabi

38. Onpepenennsa. YacTb IIOCKOCTH, JIEKANIAA IO OAHY CTOPOHY
OT Kakoi-qub0 npamoii, nexkameil B 3TOIH IJIOCKOCTH, HA3bIBACTCA HOJIy-
IIOCKOCTEIO0. Purypa, obpazoBanHas AByMs noaymaockoctamu (P u Q,

10—1568
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puc. 26), ucxomAMUMHA u3 opHON npsmoil (AB), HaswmBaeTca AByrpaH-
HbIM yrjioM. IIpamaa AB nasmiBaercss pebpom, a nonymiaockocta P u
@ — CTOpPOHaMH WK I'PAaHSIMH JBYDAaHHOIO YIJA.

P A

_AC
E
V

B\ BQ

Puc. 26 Puc. 27 Puc. 28

Takoit yroa o6o3HaqaeTcss 0OBIKHOBEHHO AByMsi 6yKBaMHU, MOCTABJIEH-
HeIMH y ero peGpa (aByrpanssii yron AB). Ho ecim npu omsom pebpe
JIeXKAT HECKONbKO [BYTPaHHBIX YTJIOB, TO KaxkJblli Ha HHMX 0603HAYAIOT
49eTHIpbMA DyKBaMH, U3 KOTOPBIX ABe CpeANne CTOAT npu pebpe, a ape
Kpalinue — y rpaneii (Hanpumep, asyrpauusiit yron SCDR) (puc. 27).

Ecnn n3 npoussonbroit Toukn D pebpa AB (puc.28) mpoeegem Ha
KasXJIOH I'DaHM [0 MePIeHIUKYAApY K pebpy, To 06pa3soBaHHbI WMH Yro
CDE nasmiBaeTcst IMHENHLIM YTJIOM JBYTDAHHOTO YIJa.

Benuuuza uHeRHOrO yria He 3aBUCHT OT NOJIOXKEHHS €rO BEPIIMHDI
Ha pebpe. Tak, nnueitanie yrnot CDE u C114 E; pasHel, NOTOMY 4YTO MX
CTOPOHBI COOTBETCTBEHHO II3PAJIJIEJIBHBL U OAXHAKOBO HAIIPABJIEHEI.

IInockocTs snHeliHOTO yIyia NepneHINKyaspHa K pebpy, Tak Kak oHa
COmEp’KHUT OBE MpsAMble, [EePIeHAMKYJIApHble K HeMy. [losToMy s mo-
JIyeHUs IMHEH{HOTO yIila JOCTATOYHO IPAaHHM JAHHOTO JBYTPAaHHOTO yTia
nepecedb NJIOCKOCTBIO, NEPHEHAAKYISPHOH K pebpy, H paccMOTpers 1Io-
JYHYUBIIHHCA B 9TOH IIOCKOCTH YTOJI.

39. PaBeHCTBO M HepaBeHCTBO JABYIDaHHBIX yrjioB. [lsa aBy-
TPaHHBIX YIJIA CYMTAJOTCSI PABHBIMM, €CJIH OHU IIPH BJOXKEHMH MOTYT
COBMECTHTBHCA; B IPOTHBHOM CJIy4ae TOT U3 ABYTPAHHBIX YIJIOB CYHTAETCA
MEeHbIKMM, KOTOPbI{ COCTABAT YaCThb APYroro yria.

IMono6HO yrnaM B IIAHEMETPUM JABYTPAHHbIE YIIIbI MOTYT OBLITH CMEK~
Hble, BepTHKAJILHBIE U 1P.

Ecim nBa cMeXXHBIX ABYTPaHHLIX YIVIa PaBHBI MEXIY coBOH, TO KaXK-
AbL U3 HAX HA3bIBAETCS NPSAMBIM ABYTPAHHLIM yrNOM.

Teopemsr. 1) Pagruim 08Y2PAHKbBIM Y2AaM COOTNEEMCTNEY-
10 PAGHBIE AUNETLHBIE Y2AbL.

2) Boavwemy deyzpannomy yzay coomeemcmeyem bosvusuii
Aaunelinsdi yzoa.
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IIycrs PABQ u P1 A1 B1@Q: (puc.29) — nsa aByrpanssix yria. Bio-
xum yron A; By B yron AB Tak, 4Tobel pebpo A; B; coenano ¢ pebpom
AB u rpansb P ¢ rpasbio P. Toraa ecn aTe [ByrpanHble YIJIbl PABHbI, TO
rpab (J; coBmager ¢ rpaubio (); ecin xe yroa A; By menbme ymia AB,
TO rpaHb (J; 3aliMeT HEKOTOpOe MOJIOXKEHHEe BHYTPH JBYTDAHHOTO yIJia,

Hanpumep Qo.

Puc. 30

3ameTHB 9T0, BO3BMEM Ha 06meM pebpe Kakywo-Hubyas Touky B u mpo-
BeJleM depe3 Hee IJIOCKOCTH R, NMepHeHAMKYIApHYIO X pebpy. OT me-
peceYeHHsa 3TO# IUIOCKOCTH C TpPaHAMH JABYFDaHHBIX YIJIOB NOJYYaTCs
JMHelfHbIe YIVIBI. SICHO, YTO €Cii JABYrpPaHHBIE YIJIBI COBIANYT, TO Y HHX
OKalKeTCsl OJMH M TOT Ke JjuHelHbll yron CBD; ecnu e AByrpaHHbie
YIJIBI HE COBIALYT, €CJIH, HANPHMep, I'PaHb (J; 3aiiMeT monoxenne s,
TO y GosbIIero ABYrpaHHOIrO yrja OKaxKeTcs Gonbuuil nuneHHLIA yroJ
(umenno: ZCBD > ZCyBD).

40. O6paTubie TeopeMbl. 1) Pagnuism aunelinum yaaam
COOMEBEMCIMBYIOM PABHBE JSY2PaAHHBIE Y2abl.

2) Boavwemy aunetinomy yzay coomeemcmeyem 6osbvuiuti
dsyzpannnii yzoa.

OTH TeOpeMbI JIErKo JOKA3BIBAIOTCE OT IPOTUBHOTO.

41. Cnencreus. 1) lIpamomy dsyzpanmomy yzay coomeemcmey-
em npamoti aunelnsd yzoa, u obpammo.

Iycts (puc. 30) nsyrpannsiit yron PABQ npamoii. To 3HaYuT, 4TO
OH paBeH cmexxHoMy yriy QABP;. Ho B TakoM cliy4ae JuHEHHbE yribl
CDE u CDE, Tak»e paBHLI; a TaK KaK OHM CMEKHBIE, TO KaX bl U3 HUX
Aomxen 6piTh mpAMolt. O6paTHO, eClIM PABHBI CMEXKHBIE JIHHEHAHBIE YIVIbI
CDE u CDE;, T0o paBHBL U CMEXHBIE AByTPAHHBIe YIJIbI, T. €. KAXKIBIA U3
HMX JIOJKEH OBITh MPAMOii.

2) Bce npamvie deyzpanmme yzabvi pasHbl, NOMOMY MO Y HUT PLEHHL
Auneltnne yaant.

Tono6ueIM xe 06pa30oM JIerko A0Ka3aTh, YTo:

3) Bepmuxaavnnie deyzpannnie yaavi pacHb.

4) Jlsyepannvie y2av ¢ COOMBEMCMEEHHO NAPAAIEALHBMY U 00UNAKO-
60 (MJIH NPOTUBOIOJIOXKHO) HANPAGAEHHBMU 2PDAHAMY PASHH.
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5) Ecsu 32 eIuHMIy OBYTPAHHBIX YriIOB BO3BMEM TAKOM JBYIDaHHbIX
YroJi, KOTOPEI COOTBETCTBYET €IMHUIE JJMHEHHBIX YIJIOB, TO MOXHO CKa-
3aTh, YTO 08Y2PaHHBT Y204 UBMEPAETCA €20 AUMETHBM Y2A0M.

IlepneHqUKYAApHBIE NIIOCKOCTH

42. Onpegenenne. J[IBe MIOCKOCTH HA3BIBAIOTCA B3aMMHO
NepneHINKYJIAPHBbIMHY, €CJIH, IEPECeKasiCh, OHA 00pa3yoT NpsAMble BY-
DaHHbIE YTIbL.

43. Teopewma (Brpaxkaomas NpU3HAK NEPICHINKYIAPHOCTH JBYX ILI0-
ckocreit). Ecau naocxocms (P, puc.31)
nporodum wepea nepnenduxyasp (AB)
K Jpyroit naocxocmu (@), mo onwa nep-
NEHOUKYARPHG & 90T NAOCKOCTU.

Ilycrs DE Gymer juHUS NepecedeHUs
miockocreit P u Q. Ha mnockocrn Q mpo-
seneM BCL1DE. Torma yron ABC 6yner
JIMHEHHBIM YIJIOM nBYTpaHHoro yia PDEQ.
Tak xak npamasa AB 10 yCIOBUIO HepHeH-
ARKynsapHa K @, To AB1 BC; 3HaquT, yroa
ABC npsiMoii, a moTOMy M ABYTDaHHBIH yTroi Puc. 31
npsAMOH, T. €. mIockocTs P nepnenaukynapHa
K I1ockocta Q.

44. Teopema. FEcau dee naocxocmu (P u Q, puc.3l) eaa-
UMHO nepnenduxyaaprs u ¥ odnoii uz nux (Q) nposeder nep-
nenduxyaap (AB), umerowuii obugyro mouxy (A) ¢ dpyaoti naoc-
Kocmvio (P), mo samom nepnenduryasp eecv AaAedxcum 6 3moii
naocxocmu (P).

IpennosoxumM, YyTo mepnensukyasp AB

P He JIeXKHT B WIockocTd P (kak m3o6paxkeHo
#a puc. 32). lycrs DE 6yner nvaus nepe-

cedennd miuockocteit P n (). Ha mrockocTn

4 P nposesiem npsmyio ACLDE, a ua wioc-
\ kocty () nposenem npsmyto CF L DE. Torpa,
E yron ACF, Kax JIMHEHHBI Yroa HPAMOro

0/ npyrpamnoro yria, Gyaer npamoit. [losTomy

C F aunusa AC, obpasys npsmsie yraw ¢ DE n

B CF, 6yaer nepneHAMKYIApOM K IJIOCKOCTH

D Q. Mb1 6yzeM uMeTh TOrAa IBAa TeEpIeHIH-
Puc. 32 KyJIgpa, OIyMIeHHblE H3 OAHOH M TOH XKe

TOYKM A Ha IIocKocTb (, umenno AB n
AC. Tak xak 310 HeBO3MOXHO (§36), TO JMonyINeHHe HEBEpHO; 3HANMT,
nepneHukyaap AB nexwurt B nnockoctn P.
45. Cnegcrpue. Jlunus nepecevenun AB (puc.33) deyr naoc-
xocmeti (P u Q), nepnenduxyiapunz x mpemvetd naockocmu (R), ecmo
nepneHouKyAAp K 3Moti naockocmu.
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Puc. 33 Puc. 34

JleiicTBATE/IPHO, €CIM HYepe3 KaKyio-HMOyab TOYKy A nMHMH mepece-
genus: mockocreft P u () IpoBeseM nepueHAMKYNAp K HIOCKoCTH R, To
9TOT MepIeHAMKY/IAP COTJIaCHO NpebIIy el TeopeMe JOJXKEH JIeXKaTb
8 miockoctu (, ¥ B 1ockoctu P, 3nauwut, ou cosbercs ¢ AB.

Vroa ABYX CKpPeIuMBaOUMXCs IPAMBIX

46. Onpepenenue. YrnoM IByX CKPeHIMBAKOIIMXCS [IPAMBIX
(AB n CD, puc. 34), mas KOTOPBIX A2HO IOJIOXKEHME U HAMPABIICHHE,
Hassaerca yroi (MON), KOTOpBIH MOMYyYATCA, €Cllu U3 TPOU3BOIBHO
Toukn mpocrpancTsa (O) mposesem nonynpameie (OM u ON), coorser-
CTBeHHO mapaulesbHble JaHHbM OpsimbiM (AB u CD) u ogunakoso ¢
HUMM HaIpAaB/ICHHbIE.

BemuunHa 9TOTO yIVIa HE 3aBHCHT OT MOJIOXKeHMsi Touku O, Tak Kak
€CJld NOCTPOMM YKa3aHHBIM IyTeM yroa M; (01N ¢ BepIiuHON B Kakoii-
uubynp apyroit rouke Oy, o LMON = /M,0;Ny, notoMy 4T0 3TH
YIJIBI HMEIOT COOTBETCTBEHHO HAPaJIeNIbHbIE M OJHHAKOBO HANPaBJICHHbIE
CTOPOHBL.

Yroa, obpasyemslii IpaMoil ¢ MIIOCKOCTHIO

47. Ilpoeknua TOYKM U NPAMON HA IUIIOCKOCTB. Mul rosopuian
patee (§25), 4To KOrja M3 O/IHON TOYKH NPOBEJEHbI K ILIOCKOCTH I€p-
NEeHUKYJISAp U HAKJIOHHASA, TO NPOEKIHEeH 3TOH HAKJIOHHOH Ha IIOCKOCTD
HA3BIBAETCS OTPE30K, COENHHSAIONIN OCHOBAHWE NEPIEHAUKYNAPA C OCHO-
BaHHeM HakioHHOH. [Janum Tenepn Gomee obuiee onperestenne MPOEKIMH.

1) Opmozonanvhnoti (uaru npamoyzoavnoti) npoexyuets xaxot-nubydo
mouxu na dannyro naockocms (Hampumep, Touyku M Ha mIOCKocTh P,
puc. 35) nasweaemcs ocnosanue (M) nepnendUKYAAPA, ONYWEHHOZO Ha
MY NAOCKOCMS U3 63AMOoll MouKU.

2) Opmozonaavnoti npoexyued xaxoli-nubyds AUHUL Ha NAOCKOCTD
HA3BIBAETNCA 2E0MEMPUNECROE MECTNO NPOEXYUT BCET MONEX FTOT AUHUL.

B 1sacrrocty, ecnu npoexTupyeMasi JIMHUA eCTb NpAMan (Hanpu-
mep, AB, puc. 35), He nepnenauKyaapuas K mwiockocru (P), o npoexuus
€e Ha 3TY IIOCKOCTH €CTh TaKXe mpsAMas. B camom jene, ecim Mbl
4epe3 npamylo AB u nepnenaukynasp Mm, onylieHHBIH HA INIOCKOCTH
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mpoeknuil u3 KakoH-HuOynap oamolt Toukm M 3TOi mpamoii, mpoBenem
MJIOCKOCTH (J, TO 3Ta IJIOCKOCTh JOJKHA ObITh IepueH MKyAIpHA K IJIOC-
KocTtd P; mosroMy nepnenauKyJsip, ONYyIEHHbIH Ha mnaockocts P u3
a06oit Touxu npamoit AB (waupumep, n3 Todku N), BOJDKEH JIEXKATH B
sToit twiockoctd @ (§44) m, caegoBaTENBEHO, MPOEKIMH BCEX TOYEK MPAMON
AB [oJIKHEI 1I€XKATh Ha, PAMOH ab, 110 KOTOPO# epecekatoTcs MIOCKOCTH
P u Q. ObparHo, Bcaxaa To4ka 3TOH npsamoil ab ecTh npoekuus Kakoil-
HuOynp Touku npaMmoii AB, Tak KaK mepneHANKYJIAp, BOCCTaBJICHHbIN U3
noboli ToykM npsaMol ab, JeXHT Ha MNOCKOCTH () M, CJeJ0BATENHHO,
nepecekaercss ¢ AB B mekoropoit Touxke. Takum ob6pazom, npamasg ab
npeacTasnseT cobolt reoMeTprYECKOe MECTO IIPOEKITHit BCEX TOYEK JAHHOM
npsiMoit AB u, clieloBaTeNIbHO, €CTh ee MPOEKIUHUS.

JnA KpaTKOCTH pedd BMECTO «OPTOrOHAJIbHAS NMPOEKIMA» MBI Gymem
POBOPHUTH IIPOCTO <«IIPOEKITHS».

48. ¥YroJ npamoil ¢ mJI0CKOCTEI0.  Yzaom npamot (AB, puc. 36)
¢ naockocmvio (P) B TOM ciiy4yae, KOTZa NpsAMas HAKJIOHHA K IUIOCKOCTH,
Ha3eiBaeTca ocmpwti yeon {ABC), cocmaeaennmii amot npamoii c ee
npoexyuetl Ha NAOCKOCMY.

A
M N Q
A
. C
P a m P D
Puc. 35 Puc. 36

Yron sTor 061352eT TEM CBOMCTBOM, YTO OH €CTh HAHMEHBIIHI H3
BCEX YIJIOB, KOTODblé HAKJIOHHAS 00pa3yeT ¢ UPAMBIMHU, HPOBEICHHBIMH
Ha mockocTy P depe3 ocHoBaHne HakJOHHOI. JlokaxkeM, Hanpumep, 4To
yron ABC wmenbme yriia ABD. Oas aroro ornoxuMm otpesok BD = BC
u coequauM D ¢ A. Y tpeyronsuunkos ABC u ABD nBe CTOPOHEBI OIHOTO
pPaBHBI COOTBETCTBEHHO JABYM CTOPOHAM JAPYIOrO, HO TPETHH CTOPOHEBI HE
paBHbI, a umenHo: AD > AC (§ 26). Benencrsue storo yron ABD 6onbiie
yraa ABC.

MHororpasssie yribl

49. Onpegenennsa. Bo3pMem Beckonbko yriioe (puc. 37): ASB,
BSC, CSD, xorophie, IpAMBIKAs NOCNENOBATENBHO OJWH K APYrOMY,
pAacIoNOoyXKeHbl B OJHOH MNJIOCKOCTH BOKpPyr obuieit Bepmmuust S. Ilosep-
HeM MIocKoCcTh yriia ASB Bokpyr obmeit croponrt SB Tak, yrobnl 3Ta
IUIOCKOCTb COCTABHJIA HEKOTOPBINM ABYTPAHHBIN YyIoa ¢ mitockocteio BSC.
3aTeM, He H3MeHSAS NOJYYHUBINErOCH ABYTPAHHOIO YIVIA, IOBEPHEM €ro
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BOKpYT npamoii SC TaK, 4Tobsl miockocts BSC cocTaBmiia HEKOTOPBIi
AByrpaHHbIil yroy ¢ miaockoctbio CSD. TlpomosmkuM Takoe mocienosa-
TeNbHOE BpalleHMe BOKPYT KaxkJoi obuieit croponsl. Ecim mpu 3sTom
nocnenusas cropona SF coBMmecruTca ¢ mepeoil croponoit SA, To obpa-
3yercs ¢urypa (puc. 38), KOTOpad Ha3LIBAETCH MHOMOTPAHHBIM YTJIOM.
Yrast ASB, BSC,. .. Ha3bpIBalOTCsA MJIOCKMMM YIJIAMM WM FPAHAMH,
cropons! ux SA,SB,... Ha3biBatorca pebpamu, a obuias pepmuza S —
BepIIMHON MHOTOrpaHHOro yria. Kaxnoe pebpo ABASETCA BMECTe C TeM
pebpoM HEKOTOPOTO ABYIPAHHOIO YIfia; OSTOMY B MHOTOTPDaHHOM yIJie
CTONBKO JABYT'PAHHBIX YIVIOB M CTOJIBKO IUIOCKHMX, CKOJIbBKO B HEM BCEX
pebep. Hanmenpmee 4ucno rpaneil B MHOTOTDAHHOM yrJle — TPH; TaKoOii
YTOJI Ha3bIBACTCA TPEXTPAaHHBIM. Moryr 6bITh yriibl 4eThIpeXrPaHHBIE,

NATHIPaBHEIE U T. 1.
S

D B
Puc. 37 Puc. 38

MHororpaHHbii yros 6603HaYaeTCH UAH
ofHoit 6yKkBO#i S, MOCTABJEHHOH Yy BEPIIN-
HBI, WiIH Ke pagoM b6yks SABCDE, us
KOTODPBIX IepBasi 0Do3HayaeT BepiNUHY, 3
npoune — pebpa 10 NOPAAKY MX PacloNo-
KEHHUS.

MHororpaHHblil yrojl Ha3bIBa€TCH Bhbi-
IIYKJBIM, €CIIM OH BeCh PACHOJOXKEH [0
OZHY CTOPOHY OT ILTOCKOCTH Ka*KJ0i M3
€ro rpaHeii, HEOI'DAHHYEHHD MPOAOJDKEH-
noii. Takos, Hanpumep, yroi, u3obpaxen-
uelii Ha prc. 38. HaoGoport, yroa va puc. 39

C HEJNb3s1 HA3BATh BBINYKJbIM, TaK XaK OH
Puc. 39 pacmojio’keH 10 00e CTOPOHBI OT TIpaHH
ASB umn or rpaun BSC.

Ecnu Bce rpasu MHOTOrpaHHOTO YIUIa MEPECEYEM ILIOCKOCTBIO, TO B Ce-
geHun obpasyercs MHOrOyToNbHAK {(abcde). B BBUTYKJIOM MHOrOrDaHHOM
yIJIe 3TOT MHOrOYrOJIBHHMK TOXKE BHIIYKJbl. MBI 6yzeM paccMaTpHBATH
TOJBKO BBINMYKJIbIE MHOTOIDAaHHBIE YTJbI.
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50. Teopema. B mpexepanmom yzae KasCOBE NAOCKUY
Y204 MEHDBUE CYMMB J8YL dPY2ULT NAOCKUT Y2408.

IIycte B Tpexrparsom yrie SABC (puc. 40) HanGonpmuii U3 WIOCKUX
yriaos ectb yron ASC. Otnoxum Ha 3ToM yriie yroa ASD, pasublii yrmy
ASB, u nposesiem kakywo-Hubyas npsmyno AC, nepecexaromyro SD B
HeKOTOpoit Touke D. Ornoxum SB = SD.

Coeaunus B ¢ A u C, monyunm AABC,
B KOTOPOM

AD+ DC < AB + BC.

Tpeyronvuuku ASD w ASB paBeBl, Tak
KAK OHH COJEPXKAT [0 pPaBHOMY YIUIy, 3a-
KJIIOYEHHOMY MEXJY DaBHBIMU CTOPOHAMM;
cnegoparensio, AD = AB. Iostomy ec-
Ji1 B BBIBEAEHHOM HEDABEHCTBE OTOPOCHTHL
pasHble ciaraemble AD u AB, nosyunm,
uro DC < BC. Teneps 3amedaem, 49To y
rpeyrosibiukoe SCD u SCB nse cTopoHb
Puc. 40 OJHOTO PaBHBI JBYM CTOPOHAM APYroro, a
TPEThH CTOPOHBL HE PABHEI; B TAKOM CJydae

npoTuB 6oJiblell U3 3THX CTOPOH JIEKHUT GOJIBIIMIA YTOJX;, 3HAYHUT,

CSD < LCSB.

Ilpu6aBus K JeBOi 4acTH 3TOro HepaseHcTsa yroa ASD, a k npasoii
paBHbIiT eMy yroa ASB, nojy4um TO HEPABEHCTBO, KOTOPOe Tpe6oBaIoCh
JIOKa3aTh:

LASC < LCSB + ZASB.

Mur moxaszanu, 4TO faxke HAHGONBLIMIUH IIOCKU YIOJI MEHBIIE CyMMBI
JABYX APYTHX YTJI0B. 3HA4HUT, TEOPEMa JOKA3AHA.
Cnepcraue. OranmeM oT 06eux 4acreil MOCIEHEr0 HEPABEHCTBA

no yriiy ASB unu no yriy C'SB; nony4um:

LASC — LASB < LCSB;
LASC - ZCSB < LASB.

PaccMaTpuBas 3TH HepaBEHCTBA CIIPaBa HAJIEBO H PHHSB BO BHHMAHHE,
qro yron ASC kak HamGojpIuuii U3 Tpex yrioB GoJblIe Pa3HOCTH JABYX
ADYTEX YIJIOB, Mbl NPHXOIUM K 3aKJIIOYEHHIO, YTO B TPEXrpaH-
HOM yTJ€ KaX bl NJUOCKHH yroua 6oJbme pa3gocTH
ABYX ADYrux yrjaos.

51. Teopema. B sbnyxaom MHO20ZDAHHOM Y24€ CYMMA
8CET NAOCKUI Y2408 merdvuie 4d.
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Ilepeceyem rpanu (puc. 41) Bomyk-
goro yrinma SABCDE kakoi-Hufyap
MJIOCKOCTBIO; OT 9TOr0 B CEYEHUH M10JLY-
YMM BBIILYKJIbL n-yronbauk ABCDE.
IIpuMeHnns TeopeMy 1pebIIyHIEro Ma-
parpada K KaxkJI0My U3 TPEXIDAHHbIX
YTJIOB, BEPIIUHBI KOTOPBIX HAXOASATCH
B Toukax A, B,C, D u E, naxonum:

LABC < /ABS + Z/S5BC;
C {BCD < /BCS+/ZS5CD wurn.

Puc. 41 CiloKuM NOYWIEHHO BCE 3TH HEPABeH-

cTBa. Torjga B NEBOW 4YaCTH MOIYyYHM

CYMMY BCeX YIJIOB MHOTOYTOJBbHUKA

ABCDE, kotopas pasaa 2dn — 4d, a B npaBoft — CyMMy YIVIOB Tpe-

yroneaukos ABS,SBC u T. 1., KpOMe TeX YIJIOB, KOTOPbIE J€XAT NpPH

Bepugae S. OGo3HAYMB CyMMy 3THX NOCAEAHHX YIUIOB OYyKBO#l T, MBI
HOJIy4rM IOCJIE CJIOKEHMS:

2dn — 4d < 2dn — x.

Tak kak B pasnoctsax 2dn—4d u 2dn—z, yMeHbIIa€MbIE OTHHAKOBEI, TO,
9TOOBI IlepBas Pa3HOCTh ObLIA MEHbIIE BTOPOil, HEOOXOIHAMO, YTOGBI BbI-
yuTaeMoe 4d 61110 GOJBIE BEIYHTAEMOrO T; 3HAYHT, 4d > , T.e. z < 4d.

IIpocTeiiune cay4aun paBeHCTBA TPEXTPAHHBIX YTJIOB

52. Teopewmn .Tpexzpaunsie yaavt pagHb, eCAl OHU UMEIOM:

1) no pasromy 06YzparHOMY YzaY, 3AKAOUEHHOMY MmedHCIY
J8YMA COOMEEMCINBERHO PAGHUMU U 0JUNGKOGO PACTLOAOICEH-
HHMYU TAOCKUMU Y2AAMU, AIH

2) no pasmnomy mnaocxomy
Y2AY, 3AKMOUEHNHOMY MENCOY S S,
0B8YMSA COOMBEMCINEEHNHO DPAG-
HUMU U 00UNHAKOGO PACNOAO-
HCEHHBIMU O8Y2PAHHBIMU Y2~
AGMU.

1) Oycre S u S; — gBa Tpex-
rpaHHbIX yria (puc.42), y xoro-
peix ZASB = £A15,B1,ZASC= A CA C,
= /A;15:C, (u 3TH paBHBIE YIJIbI B ! B
OJIMHAKOBO PACIIOJIOXKEHBI) M JBY- !
rpaHHblil yron AS paBeH aByrpan-
HOMY yray A:1S51. Baoxuwm yron S;
B yros S Tak, 9TO6GBI y HEX COBHaJIH TO4YKH S; u S, mpamele S;4; u SA
1 mnockocte A1518; u ASB. Torna pebpo S;.B; noiiger o SB (B cany

Puc. 42
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pasercTBa yriioB A151B; u ASB), nuockocts A;5;C moitaer no ASC
(mo paBeHcTBY ABYrpaHHBIX YrioB) H pebpo S;C noiiaeT mo pebpy SC (B
cuity paBeHcTBa yrioB A;51Cy nu ASC). TakuM o6pasoM, TpexrpaHHbIE
YIJIBI COBMECTSATCH BCEMH CBOMMH pebpamu, T.e. OHM OYAyT paBHBL.

2) Bropoii npu3HaK, nono6GHO NEpBOMY, JOKA3LIBAETCS BJIOXKCHHEM.

53. CuMMeTpHYHBIe MHOTOrpaHnHbie yriabl. Kak m3secTno, Bep-
THKaJIbHBIE YIJIbl PABHBI, €CIM Peub uaer o6 yriax, o0pa3oBaHHBIX Nps-
MBIMH HJIM ITOCKOCTAMU. [TocMOTDPHM, CHIpaBeJIMBO JIM 3TO YTBEPKIEHUE
IPHMEHHTENbHO K YIJIaM MHOTOTPAHHBIM.

Iponmomxkum (puc.43) Bce peGpa
yrina SABCDE 3a sepmuny S, Toraa
obpa3yerca Jpyrofi MHOTOTrpPaHHBIH
yron SA; By D, E), KOTOpblii MOXHO
Ha3BaTh BEPTHUKAJIBHBIM [0 OTHO-
meHn0 K nepsoMmy yriy. Herpyaso
BHJETh, UTO y ODOMX YIJIOB DaBHbBI
COOTBETCTBEHHO M ILJIOCKME YIJIBI, H
ABYTPaHHBIE, HO T€ M APYrHe pacuo-
JIoKeHbl B oOpaTHOM mopsinke. Jledi-
CTBHUTEJILHO, €CJIM MBI BOOGpasuM Ha-
6sromaTeNa, KOTOPbI CMOTPHUT U3BHE
MHOI'OI'DAHHOTO YIVIa Ha €ro BEePUINHY,
To pebpa SA,SB,SC,SD,SE 6ynyt
Ka3aThCH €MY PACIOJIOXKEHHEIMH B Ha-
) [IPABJIEHUA NPOTHB JABHXKCGHHS Yaco-
‘BOM CTpeJIKH, TOTHa Kak cMoTpst Ha yroia SA;CyD1E; on sumur pebpa
SA;,SBy, ... paCnoIIOKEHHBIMHA 110 JBMXKEHHUIO YaCOBOH CTPEJIKH.

MHororpaHHble yIyibl ¢ COOTBETCTBEHHO DABHBIMM ILIOCKMMH M JIBY-
TPaHHBIMYE YIJIAMH, HO PaClOJIOKEHHBIMH B 0OpaTHOM mopsjke, Boobuie
HE MOTYT COBMECTWTHCH HPH BJIOXKEHWH; 3HAYMT, OHM HE PaBHBI Takue
YTJIbI HA3BIBAIOTCA CHMME€TP U Y HBI MH (OTHOCHTENILHO BEPIIMHHL S).
IToxpobuee 0 cumMmeTpun GUTYp B IPOCTPAHCTBE GYIET CKA3aHO HUIKE.

Puc. 43

YHPA}KHEHPI}I

Jdoka3zaTs TeopeMBl:

1. JIBe miocKoCTH, MapaJsuleibHble TPeThel, NapajliebHbl MeXAy coboil.

2. Bce npsiMple, napaJjiiesbHbIe JAHHON IINIOCKOCTH M NPOXOAAIIAE uepes
OITHY TOYKY, JIeXKaT B OZHOH IJIOCKOCTH, NapajliejbHOMi NaHHOM.

3 Jana nnockocte P u napasnenbHas eff npsmas a. Hdoxasars, 9To BCe
TOYKH IPAMOI a HAXOHATCA Ha OQWHAKOBOM DACCTOSHUM OT IJIOCKocTH P,

4. Joxa3aTh, 9TO BCe TOYKM OJHOM M3 ABYX NapaJUlebHBIX ILIOCKOCTeit
HaXOAATCA Ha OAMHAKOBOM PACCTOSAHHM OT APYTOH INIOCKOCTH.

5. JIpe miIOCKOCTH, NPOXOAAMIME Y€PE3 ABE JAHHBIE MapalliieIbHbIe IIPSIMbIE
¥ He napaJjulesibHble MeXAY coboif, TIepeceKaloTca MO NMpsAMOH, NapajulesibHOM
JAHHBIM NIPSIMBIM.
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6. Ecin npsimast @ mapajienbia Kako#i-in6o npsiMott b, exkameii Ha nioc-
xocti M, TO BesAKast TMIIOCKOCTh, NPOXOAAINAS Yepe3 a, TIepeceKaeT IA0CKOCTh
M mo npsimoit, napansensHo# b, wiM no npsaMoif b,

7. Eciin npsimasi @ mapasuiesibha MI0CKOCTE M, TO BCAKas NpsiMasi, IPOXO-
Asas depe3 TOUKY, JeXKaIylo B MJIOCKOCTH M, m napajneinbHas npsMoit a,
JIEXXHUT B TIOCKOoCTH M.

8. Ecnn maHel gBe CKPENMBAIOIHEC PsiMble a # b ¥ 1yepe3 nepsylo npoBe-
Z€Ha TLIOCKOCTD, NapaJijleJibHasi BTOPOH, a 4epe3 BTOPYIO — IJIOCKOCTh, TTapaJ-
JeybHasA NEePBO#, TO 3TH JBe ILIOCKOCTH NAPaJIIeTbHbI.

9. Bce npsiMele, NpOXOAAMIHE Yepe3 KaKyIo-HOyIb TOUKY Ha IIPAMOiL @ U Tiep-
TMEHIUKYJIAPHBIE K 9TOH NPAMOit, JIeXKaT B OTHOH IIOCKOCTH, NePIeHAUKYISIPHOIMN
K a.

10. Ecin nyockocTs M npsAMasi IepIEHIUKYAAPHL] K OAHON IPAMO#, TO OHM
napaJiiiesIbHbI. '

11. Ecau npsimad a, napajenbHast IIOCKocTH M, mepecekaer mpamyio b,
HMEePIeHAUKYIAPHYIO 3TOH MJIOCKOCTH, TO IPSMEIE a U b MepIeH UKy SPHBI.

3agayy Ha NOCTpoeHHE

12. Yepes maHHYIO TOYKY NPOBECTH ILIOCKOCTH, NAPALIEILHYIO ABYM JaH-
HBIM NPSAMBIM @ 4 b.

13. Yepes maHHY0 TOYKY NPOBECTH IPAMYIO, NAPaJUICIbHYIO JAHHOMN ILIOC-
KOCTH U TIEPECEKAIOMYIO JAHHYI0 NPSIMYIO.

14. TlocrpouTs NPAMYIO, BEPECEKAONLYIO ABE AAHHRBIE PAMEIC H HapaLieb-
HYIO TpeTheil aHHOH NpAMOIi.

15. Ilocrpouts Kaky-1u60 NPAMYIO, IEPECEKAIOMYIO JBE JAHHLIC NPAMBIE
M NapaJuUTeNIbHYI0 AaHHON INIOCKOCTH (337]a¥a HeOHmpeJAe/IeHHAs ).

16. ITocTponTs Kaky-u60 OPAMYIO, NEPECEKAIOMYI0 TPH JAHHLIE NPSMEIE
(3amaua HeompenesieHHast).

17. Yepe3s mannyio TOYKY NPOBECTH MPAMYI0, MEPIEHIMKYIADHYIO OBYM
JA3HHBIM CKPEIUBAIOUIMMCST NPSIMBIM.

18. Yepes panny1o mpsaMyio NpOBECTH MAOCKOCTE, HEPIEHAUKYIAPHYIO K [AH-
HOM IIOCKOCTH.

19. Jans! nnockocts M u npaMas a|M. Yepes npsiMyIo a IpoBecTH IIIOC-
KOCTb, IIEPECEKAIOMYIO TIOCKOCTs M MOJ JAHHBIM YTJIOM.

20. Jana naockocts M u nBe Toukr A u B no oany cropony or nee. Haittu
Ha mnockoctH M Takyio Touxy C, urobbl cymma AC + BC 6buta HanuMeHblmeil.



T'nasa II

OPTOTI'OHAJIBHBIE IIPOEKITNN TOYKH, OTPE3KA
N PUT'YPHI

54. MHM3zobpakeHue TOYKM NpPU MNOMOIUM IIPOEKUMM Ha JBe
MJI0CKOCTH. Boobpa3suM IUIOCKOCTH MpOeKNHil, rOpU30HTaNbHYI0 H u
BEPTHKANBHYIO V, Nnepecekaompecs Noj ONpsAMbIM YoM 10 npamoit ry,
KOTODYIO MEI fyaeM HA3bIBaTHh OChbI mpoeknmii (puc. 44).

IlnockocTu 3T 06PA3YIOT YETHIPE ABY-
FPaHHBIX YrAa, U3 KOTOPHIX MBI I
IPOCTOTHL Oy/IEM PacCCMATPUBATDL TOJIHKO
a OJIH, UMEHHO nepeanuii BepxHuit. [Toso-
A JKMAM, 9YTO BHYTPH 3TOr0 yria pacloJio-
’ JKeHa Kakas-Hubyap Touka A. Omyctum
- y U3 Hee NEPHNeHJNKYIAPBl HA INIOCKOCTH
( l/’ H u V. Torna mMbl HOJIYYUM HA 3ITHX
£ a IJIOCKOCTSIX TIPOEKIUM TOYKH A, HMEHHO:
@ €CTb FOPU3OHTAJIBLHASA NPOEKUHUd, @’ —
BepTUKAJIbHAY (IPOEKLMU 3TH HA3bIBa-
I0TCH OPTOTOHANBHBIMM, TaK KaK OHM MO-

Puc. 44 JIy4aI0TCH OIYCKAHHEM MEPIEeHIMKYNApa
Ha IJIOCKOCTH).

OBpIKHOBEHHO KaXKJas M3 3THX NMpoeKIuil obozHadaeTca MaJyioi Byk-
BOM OHOTO HaMMeHOBaHHUA ¢ TOM Dosbmo#i Gyksoil, KoTopaa 0603Ha9aeT
MPOEKTUPYEMYIO TOYKY, mpuveM Oykpa, 0003HaYamOUasd BEPTHKAJILHYIO
MPOeKIHIo, bepercss co 3HaKoM HapepXy. IlepHeHauKynsaphl, ¢ MOMOIIBIO
KOTOPBIX MOJYYalOTCHd MPOEKIUH TOYKH, HA3BIBAIOTCH MPOEKTAPY IO~
MH IepIeHIuKYyJIapamu: Aa — ropu30HTAJIBHO-IIPOEKTUPYIOIM Iep-
MeHAUKYAP, Aa' — BEPTHKAIBHO-NPOEKTHPYIOMMI HEPHEHINKYJIAD.

Ecau gepes 9Ty nepneHauKyNsAphl IPOBEAEM ILIOCKOCTh, TO OHA JOJIK-
Ha 6BIT IepIeHANKYAAPHOM K mockoctd H u x miockoctu V' (§ 43); coe-
JOBATEJIbHO, JOJIKHA ObITh neprenaukyispHa u kK ocu zy (§ 45), u moromy
upaMslie aa” u a'a”, 10 KOTOPHIM 3Ta IIOCKOCTL MEPECEKAETCH C IJIOCKO-
ctamMu H m V| 6yayT nepneHjuKy/IsipHbl K OCH TY; CJIEACBATEIBLHO, OHH 00-
Pa3yOT JIMHERHBIA YI'OJI ABYTPAHHOrO YIJIa, COCTABJIEHHOrO IJIOCKOCTAMHU
H nV, 1 rak kakK 3TOT ABYTDAHHBIHA YIroJi IPAMOM, TO U JTHHEHHBIA ero yroj
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AoyzkeH 66T npsambiM. Takum 06pasom, yerbipexyroasuuk Aaa”a’ 6yner
OPAMOYTOJdbHHK O M, INIOCKOCTb KOTOPOTO NEPHeHINKYIAPHA K OCH
zy.

3aMeTuB 3T0, MOBEPHEM OPU3OHTAJIBHYIO MOJYIIIOCKOCTE A BOKpYT
ocn ry Ha 90° KHM3Y; TOr/Ja OHa COBHAJET C HHXKHell BEPTHKAJBLHOM
HOJIYILIOCKOCTBIO, 00pa3ysd € BepXHel BEPTHKAJIBLHOH MOJYILIOCKOCTHIO
OIHY BEPTHKAJIBHYIO IJI0CKOCTh. [Ipu 9Tom Toukm a” u a' ocramyrca na
CBOHMX MECTaX, a TOUYKa @ 3aiiMeT I0JI0XKeHUue HHXKE OCH TY U PACTOJIOKUTCS
Ha NPOAOJIKEHNH NepneHanKyapa a'a’’ Ha paccrosnun a”a, pasnom Aa’.
Mb! nonyuum TOrIa passepHyTHIE puc. 45, KOTOPHIA BnpeanL OygeM Ha-
3bIBaTh IMOPOM. PHCYHOK 3TOT cocrouT M3 npaMoil Ty, n3obpaxkalomeit
0Ch IIPOEKIMIl, M JBYX TOUYEK, PACIIOJIOKEHHBIX Ha OJHOM NEPIEHAUKYASIPe
K OCH TY; HHXKHAA TOYKA €CTh MOPU30HTAILHAS NPOEKIUsA, 8 BEPXHAA —
BEPTHUKAJIbHAS MPOEKIUA TO4YKN A.

Kone4no, Bcsikoii Touke A, B3ATO0il BHYTPH ABY-
rpaHHOro yria (puc. 44), COOTBETCTBYIOT Ha 3MIOpe
JABE BUOJIHE ONpeAeeHHbie TOYKM a B a’, pacno-
JIO)KEHHBIE HAa OJHOM NEPHEHIUKYNsIpe K OCH TY.
ObparHo, BCAKMM ABYM TO4YKaM 3Mw0pa a u a/,
PAacIoOKEHHBIM Ha OJHOM NEepPIeHAUKYJISIPe K OCH
zy (Touka a Humxke zy, a Todyka a’ BbINE TY),
COOTBETCTBYET OAHA ONMPEJEJIEHHAS TOYKA A BHYTpH

a ABYrpasHOro yria. Yrobsl moJIyYuTh 9Ty TOYKY, MBI

Puc. 45 JOJI2KHBI BOOOPA3NTh, YTO HUXKHs1s1 II0JIOBHHA SMIOPa.

BPAalUEHHEM BOKDYI' OCH ZTY CHOBA HOBEDHYTAa Ha

90° KkBepXy M 3aTeM H3 TOYEK @& H @' BOCCTAHOBJIEHBI [EPIIEHIUKYJAPDI

K ILUTOCKOCTSIM 00pa30BaBIIErocs ABYTPAHHOTO YIJIA; MEpecevyeHHe ITHX
NEPNEHAUKYIAPOB U ONPEAENIUT TOUKY A.

55. JactHsle caygan. Hs puc. 46 n 47 BuaHo, 4TO ecau:

1)'Touka A JIeXKHT Ha FOPH3OHTAIBLHOMN IJIOCKOCTH, T. €. BEPTAKAJIbHASA
npoekyus a’ JIEXKMT HA OCH Ty, a FPOPH3OHTAJLHAA COBMAJAET C CaMOH
TOYKOI;

a'
[a'I
X j y

Puc. 46 Puc. 47

2) Touka B pacnosioxens Ha BEPTHKAILHOMN IIJIOCKOCTH, T. €. TOPH30H-
TaJIbHAS NPOEKIUA JI€KHAT Ha OCH TV, a BEPTHKAJIbHAadA COBIAJAET C CAMOMN
TOYKOM;
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3) Touka C JeXuT Ha OCH TY, TO 06€ ee MPOEKIMHA COBIAIAIOT C CAMOMH
TOYKOH.

56. M3obpaxxenue npamoii. Mbl yxe sugemu (§47), wro ecan
OPOEKTHPYeMad JIMHHA N pPAMas, TO M NPOEKUMS €€ JOJIKHA ObITb
npaMo# Juunelf. 3Ha4HT, OTPE30K OpsAMOH, coenuHSIOMEN TouKH A
u B (puc. 48), n306pasurcs Ha smope (puc. 49) orpeskamu ab u o', u3
KOTOPBIX IEPBBIH €CTh MOPH3OHTAJILHAS NPOEKIMs, & BTOPOH — BEPTH-
KaJIbHaA IpoeKnu# oTpeska AB. TakuM 06pa3oM, wToBsI MOy IHTE IPOEK-
LU0 HEOIDAHWYEeHHOM NPAMOI Ha KaKy0-HHGYAL IJIOCKOCTh, JOCTATOYHO
HAATH IPOEKUHIO HA ITY MJIOCKOCTH JBYX €€ TOYEK W 9epe3 ITU NPOCKIHH
OPOBECTH NPAMYIO.

] a'

a

bl

™

Puc. 48 ) Puc. 49

IIpoekuun mpsiMoif MOKHO MOJNYYHMTH €Ile WHAa4Ye, 3 MMEHHO: MBI MO-
JKeM NpPOBECTH 4epe3 3Ty NPAMYIO ABE IUIOCKOCTH: OAHY — Nephnesu-
KYJISIPHYIO K TOPH3OHTAJIbHON IJIOCKOCTH NpPOEKIHi (OHA HA3BIBAETCS
TOPH30HTAIBHO-IPOEKTUPYIOIIEH IUIOCKOCTHIO) B IPYTYIO — IEpIIeH-
AMKYJIAPDHYI0O K BEPTHKAJBHON IUIOCKOCTH NpoeKumit (OHA HAa3bIBAETCA
BEPTHKAJIBHO-NPOEKTHPYIOLEH niockocTsio). [Tepeceyernne srux mioc-
KOCTEH C MJIOCKOCTAMM NPOeKIIMM JACT Npoekuuy ab u a’b.

D, (o F

bl

BNV

a c

Puc. 50

3aMeTHM, YTO €CJIM OTPE30K IpsMoii obo3Hauven Gyksamu AB, To ero
npoeknuu o6o3HavaoTca ab (ropusonTtaibnas) ¥ a'b’ (BepTHKANBHAs);
ecJid HeOrpaHHYeHHAs MpaMasa 0003HAYeHa oxHOi OyKsoii, Hanpumep K,
TO NPOeKUMH ee 0603HAYAIOTCS TOXKe oxHOM GykBoit (Manoit) k (ropuson-
tanbHad) ¥ k' (BepTHKAILHASA).
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57. Yactabe canydau. 1) Oaun xoHey oTpeska AB jexkuT Ha

TOPHM30HTAJILHOHN IJIOCKOCTH.

2) Opnn xoHer, orpeska C'D jIeXXNUT HA BEPTHKANBHON INIOCKOCTH.

3) Orpesok FF ynupaercs CBOMMH KOHUAMH B ILIOCKOCTH NMPOEKIHE.

ITH TpU caydas u300pakKeHH B NEPCHEKTUBHOM Buuae Ha puc. 50
M NpOeKUUAMHK Ha 3Mope Ha puc. 51.

4) Orpesok AB nep-
MeHJUKYJISped K Bep-
THKaJbHOH MJIOCKOCTH
NpOEKUMH B YyIIHpaeTcH
B Hee (puc. 52 u 53).

5) Orpesok C D nep-
NEeHJUKYJdapeH K To-
PH30HTAJBHON IIJIOCKO-
CTH U YIIHDPaeTCA B Hee
(puc. 52 u 53).

6) Orpesok AB ne-
KUT B HEKOTOPOI NJI0C-
KoctH P, nmeprienauky-

b'
/7

N

Puc. 51

c’
dl
A
el
d

f\]y
Cc

e

aapHoii x ocn zy. Torga obe NpoeKTHpYOIHME IIOCKOCTH COBHAJAIOT
¢ miockocThio P u moroMy Ha 3mope ab, a’b’ pacmonoxenbl Ha OIHOM
neprneHAnKyaspe K ocu zy (puc. 54 u 55).

B c’
b I/d'

a D
Puc. 52
% b
P
al
X4~ -
A b Y
a

Puc. 54

ash’
dl
X
b y
a cod
Puc. 53
bl
al
x
B Yy
a
Puc. 55
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7) Otpesox AB napanienen BepTHUKAIbHON IIOCKOCTH. Torma ero
rOpPM30HTAJIBHAA NPOEKLMs napaJuensHa ocu zy (puc. 56 u 57), a Bep-
THKaJIbHAS NPOEKIUA PaBHa M HapajuiesbHa AB.

8) Orpesok AB napasuieneH FOPH3OHTAJbHOH IJIOCKOCTH (puc. 58
u 59); TOrsa ero BePTHKANbHAA NPOEKUMA HAPA/IEALHA OCH TY, a ro-
PH3OHTAJIbHAA NPOEKINA PaBHa M NapaJulejibHa CaMOMy OTpe3kKy AB.

’

a
a' ,\
bl
AF b
x] x y
N 74
Pz ; | b
Puc. 56 Puc. 57
a' b’ T b
A et
x Yy
% Yy
/b
b
{ a a
Punc. 58 Puc. 59

58. Ilpoexnus nepecekamomuxca npameix. OueBHIHO, YTO eciH
ase npsamble (K u L) mepecekaloTca, TO MepeceKaroTCs TakKe H X OJHO-
HMeHHBbIe NpoeKuny (pHc. 60), IpHYEM TOUKH Tepecedenns m u m’ jexar
Ha OJHOM MHepIeHAuKyasape K ocu zy. OBpaTHO, ecly OTHOUMEHHRBIE TPO-
€KIMH JBYX IPAMBIX HEPECEKAIOTCHA, NPHYEM TOYKH MEepeCeYeHus JIEXKAT
Ha OJHOM TIEPIEHAUKYNAPE K OCH ZY, TO U CAMU NPAMbIE E€PECEKATCA,
TaK Kak To4ka (m,m'), onpesessieMas TOYKaMH MePECedeHUA TPOEKIIHIi,
MPHUHAAIEKAT 0beUM MPAMBIM.

59. Ilpoexknuu nmapaJjsielbHBIX NPAMEBIX NapaJJielbHbI. [leii-
creurenbHo, eciu ABJCD (puc.61), To cropoust yrmos BAa u DCc
apaJulesIbHbl K IOTOMY NPOEKTHPYIOLIHE MIIOCKOCTH TaKKe NapaJsLiebHbl
(§15), a mapanienbHBlE ILTOCKOCTH MEPECEKAIOTCH TPEThEH ILIOCKOCTHIO
(P) no napamnensubiM npsambiM (ab u cd) (§16).

60. M3obpakeHHAMH NPAMBIX C DOMOMIBIO ABYX €e NpOeKUuit Ha JBe
B3aMMHO MEPIEHIMKYJIAPHbIE IIOCKOCTH MOXKHO NOJAb30BATHCH JAJIS peliie-
HUA pPa3/UYHBIX 33Ja4, KACAIOIMUXCA MOJIOKEHHS HPAMBIX B IIPOCTPAH-
CTBe.

PaccMOTpuM HECKOJIBKO IIPAMEPOB TAKHX 3aJa4.
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N

1!

p/4 b

m 4 .
B
C
K/
x y D
%

Puc. 60 Puc. 61

3agava 1. Ha anope danbr npoexyuu ab u a'b’ nexomopozo ompesxra
AB (puc. 62). Onpedeaums delicmeUmensHYI0 6eAUNUNY TNO20 OTMPE3KA.

bl
B
a A C
X Y
al— b
b
a
Puc. 62 Puc. 63

Hepsbit cuocob pewenusi. Yrober serde 6u110 BOOGPA3UTD
NIOJIOXKEHHE OTPE3Ka B IPOCTPAHCTBE, BO3LMEM IIEPCIEKTUBHOE N300paxe-
nue otpeska AB u ero ropusoHTaILHON nipoexuun ab (puc. 63), . e. Takoe
u300pazkeHne, KOTOPHIM MBI MOJL30BAINCE B 1. 1.

Yereipexyronsuuk ABba npencrasiser coboit mpaAMOYroNbREYIO Tpa-
TIEHMIO C NPSIMBIME YIVIAaMH IIpH TO4YKax a u b. IIpoBena B 3roit Tpamennn
NpsAMYI0 aC, MapaIUIEJIbHYIO @b, NOIYIHM NPAMOYTOJbHBINA TPEYLOJBHUK
ABC.

B arom tpeyronbHuke orpe3ok AB sBiserca THIOTEHy30i, KaTeT
AC, o4eBHIHO, PaBeH TOPH3OHTANBHON mpoekmuu ab orpeska AB. DTa
poeKnus Ha 3mope 3agaHa. Karer BC pased passocTtun oTpeskoB Bb
u Aa.

OTtpeskn Bb u Aa Ha 3m10pe TaksKe JaHbl; *MEHHO OHU PABHBI COOTBET-
CTBEHHO PACCTOMHUSN TO4YeK b’ U a' OT OCH Ty, CJIeJOBATENbHO, U PA3HOCTh
HX TaKXKe MOXKHO HaiiTi Ha 3mope. OHa paBHA Pa3sHOCTH DPaCcCTOSHMIM
Touek O’ u @’ or ocu zy. Orcroaa cneayer: 4Tobbl HANTH AEHCTBHTEILHYIO
JHHY OoTpe3Ka AB, Hy»XHO HOCTDOMTH MPSMOYTOJLHBIN TPEYTOJIbLHHK,
O/THHM M3 KaTeTOB KOTOPOr'0 CJIYXXHT NOPH3OHTANbHaA HpoeKnus ab uc-
KOMOT'0 OTpe3Ka, & JPYTHMM — OTPE30K, PaBHbIM Pa3sHOCTH PaCCTOSHHIA
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BEPTHKAJIbHBIX HPOeKIwit a’ u b’ KOHIOB oTpeska ot ocu zy. [unorenysa
3TOro TPEyroJbHUKA ¥ JaeT JAeHCTBATENbLHYIO AJIUHY oTpe3ka ADB.

Bropoit cnoco6. IlpencraBum cebe, uro orpesok AB B npo-
CTPaHCTBE HEM3MEHHO CKPEeIUICH C NMpsiMoit Aa, ¥ 6yieM Bpamarh oTpe30K
AB oxkos0 3T0#f OpAMOR [0 TeX MOp, HOKa OH He CTaHET NapaJuIejeH
BEPTUKAJNLHOMN MJIOCKOCTH mpoekumit (puc. 64).

IIpn sTOoM ero BepTHkaJbHAs HpOEKIHUsA OyNeT JaBaThb ero JefiCTBH-
TEJIBHYIO JJIHHY.

ITpu Taxom BpalleHun otpe3ka AB ero npoexmun ab u a'd’ Ha smope
6yayT merstbes. Ho ero yrost Hakiona k npamoii Aa ue 6ymer MeHsThCA,
a cliefoBaTeNIbHO, He DyIeT MEeHATLCI W JUINHA er0 FOPU3OHTAIbHOH Ipo-
eKlpH (MEHAETCH TONBLKO e HAIPABJECHHE ). SHAYNT, IPU STOM BPALICHNH
OTpE3Ka ero rOPH30HTAJIbHAS MPOEKITHS M3MEHUTCA TaK, YTO TOYKa ¢ Ha
3MIOpe OCTaeTCR HEMOABHAKHOMH, a TOYKa b nepeMemaeTcst Mo Ayre OKpyx-
socty. Korga orpe3ok AB crader napaJuiesieH BepTHKAJIbHON [II0CKOCTH,
€r0 rOPHU30HTAJbHAA HPOEKIMS CAENAETCs MapaJulesbHOM ocH xy. BepTu-
KaJIbHAA [POEKLHs a'b’ mpu BpallleHuu Takke MEHAETCH, HO TAK KaK Pac-
CTOAHME TOYKH B 0T ropn30HTANBHOM MIIOCKOCTH OCTAETCA HEM3IMCHHBIM,
TO paccTosHHe TOYKM b’ oT ocm Ty Takxke He Gymer MemaTnhca. Orcroza
ciieayer, 9To Touka b’ 6yaeT nepeMemaTyCA M0 MpAMOiL, TAPaJLIeIbHOM 0CH
zy. VI3 ckasaHHOro ciiefyeT, 4YTO MOKHO HOJYYHThH Ha SIIOPE MPOEKLHH
orpeska AB nocse ero nopopoTa BOKPYT ocH Aa, ¢ IOMOHIBIO CIIEIY IOHIETO
nocrpoennsi {puc. 65); onuchiBaeM Ayry OKPYXKHOCTH C LEHTPOM B TOUKE
a PaguycoM, paBHBIM ab, H HAXOJHUM TOYKY ee nepecedeHud by ¢ NpaAMOI,
napaJiiesIbHOH OCH ZY M Npoxojsiueil yepe3 TOUKy a; deped b’ nposomum
OPAMY10, NApajlIedbHYIO OCH Ty, M MPOJOKAEM €€ J0 IEDECEeYeHUsS B
HEKOTOPOHN TOuKe b)) ¢ mepnesAMKyIApOM K OCH XYy, NPOBEJEHHBIM dYepe3
TouKy bg. OTpesku aby u @'by GyayT npoekuusimu otpeska AB mnocae
nopopoTa. Ero seprukanbHas npoexuus a’'bj Gymer npu 3ToM maBaTh
AeHCTBHUTENbRYIO JJIMHY oTpe3ka AB.

b' b}
b o
bO
7 I R I
a’ B
A a b,
x y
a bo
b

Puc. 64 Puc. 65
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61. 3apmaua 2. Ha smope danw npoexuuu | u I’ nexomopots
npamot (puc.66). Hatimu mowxku nepecenenus smot npamot ¢ naocxo-
cmamu npoexyut (amu mouxu Ha3wearomca caedamMu NPAMOL Ha
NAOCKOCTNAT Npoexyut).

Pemenne. Touka BCcTpeun AaHHOM MpAMOi ¢ BEPTHKAIBHON MI0C-
KOCTbIO MMEET CBO€H TOPM30HTAJIbHOH mpoeknueii Toduky Ha ocu zy. C
ApYroit CTOPOHBI, POPU3OHTAJIbHASA MPOCKIUSA 3TOH TOYKH JOJUKHA JIEXATD
Ha npamoit I. CrenoBaTensHo, 1S HAXOKAE-

HHA Ha 3MI0Pe BePTHKAJNbLHOrO Cllea NpaMoi r
IIPOAOMKAEM €€ TOPUIOHTAJIBHYIO MPOEKUHIO 2

I no Bcrpeun B touke f ¢ ocpro zy. Touka f ,

HyeT rOpH30HTAIBHOMN TIPOEKIEH HCKOMOLO x— f y

BEPTUKAJIBHOIO ciiefa. JTobs! HaliTH ero Bep-
THKAJIBHYI0 MPOEKIHUI0, BOCCTABUM B TOYKE

f UepneHIMKYIAp K OCH TY W IPOJOKHM

ero 1o nepecedenus B Touke f ¢ npamoii . "
Jra Touxa f' m Byzer uckomoil BepTHKAND- Puc. 66

HOH npoeKkiuell BEPTHKAJBHOI'O CJie/la, OHA,

O4YEeBHHO, COBHAIAET C CAMHM BEPTHKAJILHBIM CJleZoM. TakuM xe myTem
HafileM M POPU3OHTAJIBHBLR CJex npaMoit: npoxosixaem I 1o scTpeun B
TOYKe M’ € OChIO ZY, B TOYKE M’ BOCCTABNAAEM NEPHEHJUKYNAD K OCH Ty
10 BCTPEYHM B TOYKE ™ C IPAMOU [} TOYKA m HUCKOMAS.

62. TIpoexkmust TpeyrosibHUKa. KEcau B mpocrpaHcTBe maH Tpe-
YTOABHHK, TO MOXKHO DOCTPOMTb FOPH3OHTANIbHBIE B BEPTHKAJILEBIC DPO-
€KIIHN ero BepiMH M cTOopoH. Ha smope nonyyaercs, Takum obpaszom,
ZIBa TPEYTOJBbHHKA, KOTOpbIE CIIYXKAT TOPH30HTAJIBHON M BEPTHKAJILHON
MPOEKUMSMH IAHHOTO TPEYTOJIbHUKA B IPOCTPAHCTBE.

Ecnu ¢opMa u nonoxenme TpeyroabHUKa B [MPOCTPAHCTBE HE yKAa3a-
Hbl 3apaHee, TO MPOEKUMH €r0 BEpHIMH MOXKHO 3a/IlaBaTh [POM3BOJIBHO,
coburoas Mie yenoBue, YTOObI BEPTHKAIbHAA U POPU3OHTANBLHASA TIPO-
eKIIMM OJHOH M TOH >Ke BEPHINHBI JIEXKANH HA OJHOM IEPIEHAMKYNAPE
K ocu zy. JeficTBUTENBHO, MO0XKEHRE IOCKOCTH B POCTPAHCTBE BIIOJIHE
onpeJleNfeTcs IOJIO0XKEHHEM TPeX ee TO4eK, KOTOpble MOXHo 6paTe B
IPOCTPAHCTBE COBEPUIEHHO NTPOM3BOJIBHO, JIMIIL OBl OHU HE PACIIOJIATAHCH
Ha OTHOH IpAMOIil.

Ha puc. 67 npeacrasnens: npoeknuu HekoToporo Tpeyronabuuka ABC.
Ilonb3yacs 9THMH POEKUMSAMM, MOXKHO HA 3IIOPE DEUIaTh . pasJIMyHBIE
33/1a4H, KaCAIOIIUECS MTOJIOXKEHUSA TPEYTOJbHUKA B IIPOCTPAHCTBe.

63. 3anmaua l. Janw npoexyuu abe ua’t’'c’ mpeyzoavnuxa (puc. 68).
Hocmpoums Ha anope eepmuxaabhyo npoekyuro npamotl, aexcauel 6
NAOCKOCTU 3M020 MPEY20ADHUKL, 20PUSOHMAADHAR NPOEKUUL KOMOPOT
3adanaq.

Pemenue. IlycTe npsiMasi € ecTs 33JaHHas TOPU3OHTANBHAS IIPO-
€KLIHA, OHA BCTPeYaeT NMpsiMble a¢ ¥ bC COOTBETCTBEHHO B TOYKAX P U .

Tax kak 9Ta npsMas NPOBEIEHA B MIOCKOCTH Tpeyronbauka ABC, To
oHa nepecekaerca co croporamu AC u BC' B TO4Kax, JJjist KOTOPLIX P A ¢
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' b'

el
B q’

b’ '

s

a b
Puc. 67 Puc. 68

e

CJLY?KAT OPU3OHTANBHBIMY [IPOeKIuAMH. 19 nojiy9eHus: BepTHKAJIbHbBIX
HPOeKIHUil TeX »Ke TOYEK, OYEBUIHO, CJELYeT U3 TOYEK P U ¢ OIYCTHTH
' mEPNEHAMKYJISAPBI HA OCh TY M IPOJOJKHUTH MX JI0 BCTPEYH B TOYKax p’
u g’ cooTBercrBenno ¢ npambiMu a'c’ u b'c. Ilpamas p'q’ ecTs uckomas
BEPTHUKAJIbHAA NPOEKIUS MPAMOI, JieKalelk B IUIOCKOCTH JAHHOIQ Tpe-
yTOJIbHHKA.,

64. 3agaua 2. Ha snwpe dann npoexyuu abe u a'b'c’ mpeyeonn-
nuxe ABC (puc.69). Kpome mozo, dana zopusonmarvhas npoexyus d
mouxu D, aescaweti 8 naockocmu amoze mpeyzoavnuka. Ilocmpoums
BEPMUKAALHYIO MPOEKUUIO FTOT MOUKL.

Pemenue. Coenuuus TOUKM d ¥ @, MBI NIOJIy9HM FOPH3OHTAILHYO
Ipoeknuio ad MpsAMoiA, Jexaieil B mwiockoctu rpeyroisuuka ABC u co-
epursiomeii Touxy D ¢ sepuunoit A (puc. 70). Touka p, B KOTOpOi Ipamas
ad BcTpedaer bc, €CTh FOPHU30HTANIBHAS NPOEKNUA TOYKU Nepeceyenusa P
npsamoit AD co croporoit BC' (puc. 70).

Ha npsamoit b'¢’ naxonuM BepTHKaJIbHYIO IPOeKIHIO p' TOii »Ke TOYKH,
OLyCTHB U3 P MEPHEHIUKYAAP HA och. [anee, nposoauM npsMyio a'p’ u
Ha Hell TaKHM Ke CIOCOB0M HAXOUM HUCKOMYI) BEPTHKAIbHYO IPOEKIIAIO
d' vouku D (puc. 69). '

65. IIpoexknuu MHOrOyroAbHHKOB. IIpu MOCTPOEHHH LPOEKIHI
MHOTOYT'OJILHUKA Y7K€ Hellb3s1 MPOU3BOJIBHO 33[aBATh MPOEKIMH ero Bep-
muH. Ecnom B3ATh NPOM3BOJILHBIE TOPH3OHTANLHBIE IPOEKINK BePLIMH
MHOPOYTOJIbHHKA, TO U3 BEPTHKAAbHBIX HX MPOEKUM IPOH3BOJIBHO (HO HA
OJHOM IIePIEHAUKYJ/IAPE C COOTBETCTBYIOMIMMHE MOPU30HTAJILHBIME IIPOEK-
LMSIMA) MOXHO B34Th TOJBLKO TpHU. JlefiCcTBUTENIHLHO, 3TH TPH BEPTHKANL-
Hbl€ NPOEKLIUH BMECTE C MOPU3OHTAJILHBIMM BIIOJIHE ONPEIENSIOT ILJIOC-
KOCTb, B KOTOPOI JIEXKUT MHOTOYTOJIbHHK.

ITo3TOMy BepTHKAJbHbIE NPOEKIMK OCTAJILHBIX BEPUIMH CJeLyeT OpaTh
TaK, 4TOObl OHK OBLIH NPOEKIUAMH TOYEK, JIEKAIIHUX B STOM MIOCKOCTH.

Ha puc. 71 paHb! 0poeKumu NpaMOYTOJbHMKA, JIEKAUIETO B [IJIOCKOCTH,
NEePHEeHAUKYIAPHONR K TOPU30HTAJIBHOM IIJIOCKOCTH ITPOEKIUii, UMEIOIIEro
JiBE€ BEPTUKAJIbHbIE CTOPOHBI.
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Puc. 69 : Puc. 70

Ha puc. 72 npeacrabiieHO NOCTpoeHHe NMPOEKNMil IUECTHYTOJbHHKA,
npuYeM rOPH3OHTAJIbHBIE HPOEKUHH a,b,c,d, f ero BepuMe B3ATH HPO-
HU3BOJILHO.

a’ &
b c' d
c
x y

a' d'
x y d
Cd a
b e

Puc. 71 Puc. 72

N

it

Beprukanbhbie npoeknun a’, b, ¢’ BLIGpaHDbI Ha MePHEHINKYIAPAX K OCH
DpoeKIMil, IPOBEJEHHBIX Uepe3 TOYKH &, b, c. IIpu 3ToM Touky a’ MoxHO
6paTe rjie yronyHo Ha IEPHEHAMKYNASpe K OCH MPOEKIHi, MPOBEIEHHOM
"epes a, TOUKY b’ — Iue yroZHO Ha NepIeHANKyIape K OCH, IPOBEJAeHHOM
4epe3 b, ¥ TOUKy ¢/ — re yroiHO Ha NepHeHHKYIApE K OCH, IPOBEICHHOM
gyepe3 c. BepTukanbHbIe IPOEKINN OCTANLHBIX BEPIIHH MOXHO MOCTPOUTH,
npHuMeHsAs crocob, yKasauusii B § 64.

11—1568
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Coenuuus TOYKY @,b M ¢, TIOJIYYUM IOPU3OHTAJIbHBIE NPOEKUMH JBYX
CTOpoH mectuyrodbrnka (ab m bc) u oaHoli ero amaronamu (ac). Co-
eaunnB Touxu a’,b’ m ¢/, mosy4uM BepTHKaJbHBIC NPOEKIHM TeX Xe
cropod (a'b’ u b'c’) n Toit xke aumaronamu (a'c’). Coenuunum mocne 3TOro
TOMKY b C rOpu3OHTAJIBHBIMHA POEKUUsMH d,€ U f OCTaJBbHBIX BepIIMH
mwecTnyroabHEKa. Toukn nepecedyenus npameix bd,be m bf ¢ npsmoit
ac 0b003HAYMM COOTBETCTBEHHO 4Yepe3 p,q u r. [lposens uepes Toduku
P,q ¥ 7 IpsiMble, IIEPIEHIHKYJIADHBIE K OCH HPOEKIWii, MPOAOJIAKUAM HMX
JI0 IepecedeHus ¢ NpAMOM a'c’, TOrJa MBI NONY4UM Ha STOH NPAMOl
BEPTHKAIbHBIE MpoeKumu p’',¢' B r' TOYeK nepeceveHus Tpex AHMaroHasiel
IHEeCTHYI'OJIBHUKA C 4eTBEepTOH, i KOTOPO#l BepPTHKAJBLHOH HpoeKnuel
ClIykUT nipamas a’c’. BepTuKalibHbIE MPOEKIUH STHX TPeX AUaroHaeH Mbt
HOJIyunM, coeaunsas Touky p', ¢' u r’ ¢ Touxoi b. Ecnu Teneps nponosxuTs
npamyo b'p’, a yepes Touky d mpoBecTM MPAMYIO, NEPHCHANKYISAPHYIO K
oCH mpoexknuii, 10 nepecedeHust ¢ npamoit b'p’, To Touka mepeceyenus
3THX UpaAMbIX d' GYAET CAYyXHTb BEPTHKAJBHON HpOEKIMell JeTBepToil
BEPIIMHBI MIeCTHYTro/bHMKa. TakuMm ke 06pa3oM, mposokas npambie b'q’
u b'r' u omyckas M3 TOYek € M f NepHEHJUKYNAPH Ha OCh IPOEKIIHil,
HaWIEM BEPTHKAIbAbIE NPOeKIuH €’ ¥ f' IsSToM M mecTol BepITHH MeCTH-
yroasuuka. Coenunus nocaegoparesbao rouku a’, b, ¢, d', €', f/, nonyanm
HCKOMYIO BEPTUKAJIBHYIO NPOEKHHUIO MIECTHYTOJIbHHAKA..

66. 3ameuwanue. Meroa nzobpaxennsa puryp u Tea B OpPTOro-
HaJIbHBIX IIPOEKNMAX HA ABe IIockocTd 6bi1 paspaboran dpaHIy3cCKHM
yaenbiM Tacniapom Momxkem (1745-1818). Facnap Momxk 6bL1 Kpynreii-
M pparny3ckuM reomerpom Kouia X VIII u Havana XIX 8. Bo Bpema
bpaHny3cko# peBoonMn GLII ONHUM K3 OCHOBATEJe 3HAMEHUTON MOJU-
TEXHUIECKOM LIIKOJIbI, CO3/IaHHOM KOHBeHTOM. Meton Monxa B HacTosmee
BpeMsi SBJIAETCA OJJHMM U3 OCHOBHBIX B TOM 06J1aCTH reoMeTpuu, KOTOpas
pa3pabaThIBaeT METOABI H300PaIKEHNA reOMETPHIECKHX TEJI Ha NJIOCKOCTH
H HOCHT Ha3BaHHe HadyepTaTeNbHOI reomerpun. Merox Monxka umeer
IHPOKOE MPUMEHEHNE B TeXHHKE NIPH BHIYEPYMBAHUN NPOEKTOB COOPYKe-
HMIi, NLTaHOB 3MaHUHA, yacTeil y AeraJsieil Mama u T 4. IIpur aToM MeTone
TIOCTPOEHUs HA SMIOPE BLINOJHAIOTCH HWHOTAA HO CJOMKHLIM HPABHJIAM,
HO/IbL30BATHCA KOTOPHIME MOYKHO, JIMIIB XOPOIIO YCBOMB IVIaBHblE (DaKTh
H npenjyioxenus crepeomerpuu. Iloaromy B y4yeOHmKax reomeTrpun, Kak
¥ B HacrosAmed KHUre, NPH M300parkKeHHUM reoMeTpudecKux (OHUryp M Ten
NIPHMERSIOTCS yNPOIEHHBIE PUCYHKH.

9Tu pHCYHKH OPEACTABJIAIOT COGOM MPOEKIHHN H3ydaeMbIX PUTYp, HO
He Ha [B€ MJIOCKOCTH, a UMb Ha OJHY, HMEHHO Ha IJIOCKOCTH DHCYHKA.

Kak ciexyer 3 Bcero upeablayluero, OHa Takas NPOEKUMS ele
He OllpeAe/isieT HH IOJIOXKEeHUst (pUrypbl B OPOCTPAHCTBE, HH €€ TOYHBIX
pa3MepoB, HO OHa JAeT ACHOE NPEACTABICHHE O BHJIE N3y4aeMoii GHrypHI.
DTOoro npeacTaBneHNs JOCTATOYHO, YTOOBI, OCHOBBIBAsCh HA OOLIMX TeEO-
peMax CTEepPEOMETPHH, H3Y4aTh CBOMCTBa reoMeTpu4yecKux (hpuryp u Teu.
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67. MHororpaHHUK. MHOTOTPAHHHMKOM HA3bIBAETCA TeJO,
OrpaHMYEHHOE [LIOCKUMHU MHOroyrobHuKaMu. OGiiye CTOPORRI CMEKHBIX
MHOTOYT'OJIhHUKOB Ha3bIBalOTCH peGpaMmy MHOrorpaHHuka. MHOroyromis-
HUKH, KOTOpBbI€ OrPaHHYMBAIOT MHOIOIPAHHUK, HA3BIBAIOTCA €ro rpa-
Hamn. 'pann MHOrorpaHHmka, cxoigiumecda B OAHON TOYKe, o6pasyioT
MHOTOTDAHHBIH YroJi; BEPHIMHLI TAKMX MHOTOTPAHHBIX YIVIOB Ha3bIBAIOT-
¢ BEpHIMHAMHM MHOTOTPaHHHKa. IIpsiMble, coeAuHdIOMME IBE KaKHe-
HEOy/Ib BEPINMHBI, HE JIEXKAIME HAa OJHON IDAaHM, HA3LIBAIOTCH JHATOHA-
JIAMH MHOI'OrPDaHHHKA,.

Mer 6ygeM paccMaTpHBaTh TONBKO BBIN Y K J1 bl € MHOTOIDAHHMKH,
T. €. TaKHe, KOTOPbIE PACIIOJIOXEHbL 10 OAHY CTOPOHY OT IJIOCKOCTH KaXK-
Joit U3 ero rpanei.

Haumenbniee gucio rpaseii B MHOTOrDaHHUKE — 4eThIPE; TAKOH MHOIO-
FPaHHMK HOJIy4aeTCs OT NepeceveHnsl TPEXTPAHHOrO yrila Kakoh-HuOyan
MJIOCKOCTBIO,

68. Ilpusma. Il pu3 Mol Ha3BIBaETCH MHOTOTDAHHHUK, ¥ KOTOPOTO
JBe rPaHH — DAaBHbIe MHOTOYIOJILHUKH C COOTBET-
CTBEHHO [IAPAJUIEJIbHBIMK CTOPOHAMH, & BCE OCTAJIb-
HBIE MPaHu — HAPAIICJIOTDAMMBI.

Yrobsl HOKa3aTh BOSMOXKHOCTh CYINECTBOBAHUS
TaKOr0 MHOT'OTDAaHHNAKA, BO3bMeM {pHC. 73) Kakoit-
HuOyAp MHOrOyronpauk ABCDE u 4epe3 ero Bep-
OIMHBI OPOBEJEM PsAJ NAPaJUIENbHBIX NPSMbIX, HE
JeXAIMuX B ero IUIoCKOcTH. B3gs 3areM Ha on-
HOH M3 3THX NPAMBIX DBPOU3BOJBLHYI TOYKY Aj,
IpoBeJieM Yepe3 Hee IUIOCKOCTb, NMAPAIENBHYIO
mockoctd ABCDE'; 4epe3 KaxXapie OBe COCETHUE O ©
napaJuie/bHbIE IIPAMBIE TaK)XKe IIPOBEAEM ILIOCKO- /D
ctH. [TepecedyeHne Bcex 3THX ITOCKOCTEM ONpeIe/IUT E
muororpauink ABCDFE A; B,C1D, E,, ynosnerso-
psAtomuMil onpeiesieHNI0 npu3Mbl. JleficTBUTENbHO, Puc. 73
napaJurensuble wiockocty ABCDE n A B1C1Dy

3
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nepeceKkalTcs GOKOBBIMA INIOCKOCTAMH IO apaJslieSbHbIM NpaMbM (§ 16);
nosromy curypet AAELE, EE\D1D n 1.4, — napainelorpaMMmbl.
C npyroii croponsi, y Muoroyroibnukos ABCDE w A;B1Cy D, pasubt
COOTBETCTBEHHO CTOPOHBI (KaX NPOTHMBONOJIOXKHBIC CTOPOHLI MAPAJLIeo-
rpaMMOB) M YIVibl {KaK YIJIbI C Hapa/iieibHbIMA ¥ OJMHAKOBO HANPaBlieH-
HBIMHM CTOPOHAMH); CJIEJOBATENBHO, ITH MHOIOYTOJIbHUKH PABHLIL.

Mmuoroyroneuuka ABCDE u A, B1C) D1, nexxamue B napasijiebHbiX
IJIOCKOCTAX, HA3bIBAIOTCH OCHOBARMSIMY [IPU3MbI, Hepnesaukyisap OO,
ONYIIEHHBIA U3 KaKOH-HUOYJAb TOYKH ONHOIO OCHOBaHHS HA IUIOCKOCTH
JAPYroro, Ha3blBaeTcsi BLICOTOM nmpu3mel. [lapamienorpammet AA; By B,
BB,C1C u 1 4. HaswBawOTCH BOKOBLIMM FPAHSAMM IIPH3MbI, & HX CTOPO-
ol AA), BB u T. 4., COEIMHAIONNE COOTBETCTBEHHBIE BEPIIMHLI OCHOBA-
HUlt, — GoKoBBIMU pebpammu. Y npusMsl Bce G0KOBuie pebpa paBHBI Kak
OTPE3KN MaPaJlle/IbHBIX MPSAMBIX, 32KJIIOYEHHBIE MEXAY Hapaslle/bHBIMU
MJIOCKOCTAMH.

OTpe30ok NpAMOii, COeAUHAIONIMI KaKue-HUGYAb JABe BEPIIKHLL, HE OpH-
JIeXKaIye K ONHOUM MPaHd, HA3bIBAETCA JUArOHAJIBIO MPU3MbL. TakKoB, Ha-
npumep, orpesok AD; (puc. 73).

TInockocTs, npoBeseHHas 4epe3 Kakue-HHOyAbL Asa GOKOBBIX pebpa,
He NPHIEXAIMX K OAHOH OOKOBOH rpanu NpUsMbl (Hanpumep, depes
pebpa AA; u CCy, puc. 73), HA3bIBAETCA AMATOHANBHON MIOCKOCTHIO {Ha
PHCYHKE He NIOKa3aHHOM ).

IIpusma HaspBaeTca NMPAMOM WM HAKJIOHHONM, CMOTpA IO TOMY,
6yayT sin ee GoKoBBIE peOpa nepresIMKyISPHBL WM HaKJOHHBI K OCHOBA-
HusiM. Y npamoii 1pu3Mbi GOKOBbIE rDAHA — NPAMOYPOJILHHKH. 33 BLICOTY
TaKO# NPH3Mbl MOXKHO NPUHATL BOKOBOE pebpo.

[IpsiMmasi npu3ama Ha3bIBaeTCs MPABUJIBLHOM, €CIM €€ OCHOBAHUA —
[IpaBUJIbHbIE MHOTOYTOJIbHUKH. Y Takoi#l mpU3Mbl BCe GOKOBbIC I'DaHHM —
PaBHBIE MPAMOYTOJBHAKH.

IIpusMbl GBIBAIOT TPEYrOAbHBIE, YETHIPEXYTONbHBIC U T. ., CMOTDA 110
TOMY, YTO fBJISETCS OCHOBAHHEM: TPEYIOJIbHUK, Y€ThIPEXyrOJbHHKH T. 1.

69. TTapannenenunen. Ilapaniyenenunenom HashIBAKOT IPU3-

My, ¥ KOTOpOii OCHOBRHMAMH CAy>aT mapalienorpammsi (puc. 74). Ia-

paJule/lenBneapl, KaK ¥ BCAKHE

[IPU3MBI, MOTYT ObITH NpAmbie

_ ¥ HaknoHmble. IIpaMoll mapau-

JICJICTIATIC, Ha3bIBaeTCH PAMO-

YTOJbLHBIM, €CJIH €ro OCHOBa-

HH€e — NPIMOYTONBLHUK (PHC.75).

P B U3 sTax onpenenennii caexnyer:

’ 1) y mapannenenunena sce

IeCTh rpaHeil — mnapaJnieno-
Puc. 74 Puc. 75 rpamMMbl;

2) y mpsiMoro mapaJuielneny-

mela yeTbipe HOKOBble IPaHM — NPAMOYFOJNBLHMKH, a JBA OCHOBAHWSA —

HapaJLIeOrPaMMBl;
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3) v IPAMOYTOJILHOTO MAPAJUIENENUIICAA BCE IHECTh I'paHeil — NpaMo-
YTOJIbHUKH.

Tpu pebpa NpPAMOYroJbLHOIO NAPAIIC/ENUNENa, CXONIINECs K OJQHOM
BepPINNHE, HA3BIBAIOTCH €ro M3MEePEeHNAMH; OHO U3 HUX MOXKHO PacCMaT-
pHBaTh Kak UIHHY, APYroe — KaK MMPHUHY, a TPeThe — KaK BEICOTY.

ITpsimoyrospHbIil Mapalenenunes], HMEIOUHil PaBHbIE N3MEPEHHSL, HA-
3piBaeTca KyboM. ¥V kyba Bce rpaHn — KBaApaThI.

70. IInpamma. IlupamMunoii Ha3BIBaeTCA MHOTOIPAHHUK, Y KOTOPO-
ro 0JjHa IPaHb, Ha3bIBaeMasd OCHOBAHHEM. €CTh KAKOU-HUOY1b MHOTQYT'0JIb-
HUK, a BCe OCTaJbHble 'PaHU, Ha3bIBaeMble HOKOBBIMM, — TPEYTOJbHUKH,
uMerolpe obiLyo BepIuHy. ’

YTo6b! HOJIy9UTh TUPAMULY, AOCTATOY-
HO KaxoH-HUOY/Ib MHOIOrpaHHbid yroa S
(puc. 76) nepeceus NpoOU3BONBLHOH TLIOCKO-
ctoi0 ABCD M B3TH OTCeYeHHYIO 4aCTh
SABCD.

Ob6wasa Bepiura S GOKOBBIX TPEYTOMb-
HHKOB Ha3bIBAETCH BEPLUIMHOM NIHPaME/IbI,
a nepnenpuakyasp SO, onyuieHsbli U3 Bep-
[IMHB! HAa IJIOCKOCTh OCHOBAHHUS, — BBEICO-
TOIA.

ObbikHOBeHHO, 06GO3Ha4as mHUPaMuAY

OYKBAMH, IMIIYT CHAYAJIA Ty, KOTODOH Puc. 76
obo3HaveHa BepiunHa, Hanpumep SABCD
(pmc. 76).

[InockocTs, npoBeseHHas Yepe3 BePUIMHY MHPAMHABI H YEPE3 KaKyHO-
HUOY b ANArOHAJIb OCHOBAHNA (HANpUMeD, Yepe3 auaronans BD, puc. 78),
HA3bIBAETCS AUArOHAJIBHOMN IIJIOCKOCThIO.

TInpaMuasl 66IBAIOT TPEYTOIIh-
S HbIE, YETBIPEXYIOJABHbLIE U T. I.,
S CMOTPSI MO0 TOMY, 4YTO SIBJISIET-
€S OCHOBAHHMEM — TDEYI'OJIbHHK,
4eThIPEXYrOJLHUK ¥ T.1. Tpe-
yroibHas nmpamuna {puc. 77)
Ha3bIBAETCHA HHAYe TETPasi~
POM; BCE YeThIpe FPaHu y TaKOH
IMPaMHUABl — TPEYIOJILHUKH.
4 c 4 ITupamuna nasbiBaercs Hpa-
BHJIbHOM (puc. 78), ecsm, BO-

D nepsbix, ee ocnoBanme ecThb npa-
B M punbHbIT MHOT'OYTOJIbHUK U, BO-

B c BTOPBIX, BBICOTA NPOXOIUT 4Ye-

Puc. 77 Puc. 78 pe3 HEHTP 3TOr0 MHOIOYI'OJib-

Huka. B npaBuwibHOM nupamuie

Bce OokoBple pebpa paBHBI MeKAY co00i (Kak HAKJIOHHBIE C DaBHBLIMH
HPOEKLMSIMH ).
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ITosTomy Bce GOKOBBIE rpaHH mnpa-

S
BHJIBHOMH [HPaMHJBI CyTh PABHbIE PABHO-
6eapennble TpeyronpHUkH. Beicota SM .
(puc. 78) KaXkIOro M3 3TUX TPEYTOJILHH-
KOB HasniBaercs anodemoii. Bece anode-
Mbl B IPAaBUJIbHON NMEPAMUIE PABHBIL. y m D
1 ) 1

71. ¥YceyeHHnasa nupamuga. Yacre
rmupaMuapl (puc. 79), 3aKII0YCHHAS MEXK-
Ay ocuoanuem (ABCDE) u cexyweit
nnockoctsio { A1 B1C1 D1 E, ), napannens-
HOH OCHOBaHHWIO, HA3LIBAETCA YCEYEH-
Hoii mupamupgoit. [lapannenpanre rpa-
HH Ha3bIBAIOTCHd OCHOBAHUSIMM, a OTpe-
30K mepnengukyafpa (OO, onymeHHOro
u3 Kakoi-uubyanr Toukm (; OCHOBaHHS
A1 B,C1 D1 E; wa apyroe OCHOBaHHe, — B C
BBICOTOM yCEYeHHOH mupaMuapl. YcedeH- Puc. 79
Has NUPaMUJa HA3LIBAETCS NPABUJIh-

HOM, eCJM OHAa COCTAaBJSET Y3CTh Mpa-
BHJILHOA NMUPaMHIBL.

CgoiicTBa rpaneil 1 guaroHajeii napaJsuiejenumnena

72. Teopema. B napasneaenunede:
- 1) npomueonoaodicrvie 2pany pasHm U NAPAAAEALHYL
" 2) ece wemuwipe duazonaau nepecexalomcs 6 00noti mouxe u
deasmca 6 Hel nonoaam.

D
Dy 4, D, ; A
1
1
4 c, m e B,
C] ‘\
[/ A
1 \\
. S|
A ! s
A c D).—-—-’ = A
/:_— -~
B B C C B
Puc. 80 Puec. 81 Puc. 82

1) I'panu (puc. 80) BB;C,C u AA;D; D napannenbusl, OTOMY 4TO
Ase nepecekaromuecs npsameie BB; u By C) opHoll rpaHM nmapajuieabHbl
ABYM mepecexaionmcs npaMeiM AA; u A; Dy apyroit (§ 15); stu rpanu
M paBHBI, TaK kKak B1C; = A1 Dy, BB = A; A (KaKk OpOTHBONOJIOKHBIE
CTOPOHEI nmapaJutesnorpammos) u ZBB,Cy = LAA,D,.
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2) Bosbmem (puc. 81) kakue-uubyap ape auaromanu, Hampumep AC)
u BD;, u npoeegem BcomorarenbHbie npambie AD; u BC;. Tak kak
pebpa AB u D,C; coOTBETCTBEHHO PaBHbLI W HapaJieJsHbl pebpy DC,
TO OHH PaBHEI M HapaJuleIbHBI MexIy coboit; BcyeacTBue aToro durypa
AD;C,B ectb nmapannenorpamM, B KotopoM npambie ChA u BD, —
JAMaroHaii, a B MapaJliielorpaMMe JHArOHAJIN JIENIATCA B TOYKE Iepece-
JeHns momojaM. BoapMeM Tenepb OfHY M3 ITHX JMaroHajieil, HaIpIMep
AC,, ¢ Tperbeit amaronannio, nonoxuM, ¢ By D. CosepmenHo Tak xe
MBI MOXKEM JIOKA3aTh, YTO OHH JEJATCH B TOYKE MepecedeHus IOIOJAM.
Caenosarensro, quaronanu By D w ACy u auaronamu ACy u BD; (koto-
pele Mbl paHblie Gpajii) NepeceKkaloTCs B OHOR U TOM Ke TOYKe, HMEHHO
B cepeaune gmaronaynu AC). Hakomen, B3aB 3ty ke auaronans ACH
¢ ugeTBepToil Auaronanby A;C, MBI Tak:Ke JOKaXKeM, 4TO OHHM JeNATCH
II01I0J1aM. 3Ha4MT, TOYKA NepecedeHust M 3TOH Napel JHATOHANCH JIEXKHT
B cepenune guaronasun AC;. TakuM 06pa3oM, Bce 4eThIpe JUATOHAJIH
napaJiejlenunena NepeceKarTCa B OTHOM 1 TOH >Ke TOYKe M JeJIATCH 3TOoi
TOYKO IOIOJIaM.

73. Teopewma. B npamoyzoavrom napaariseaenunede xead-
pam 10601 duazonaau (ACh, puc. 82) pasen cymme xsadpamos
mpex e20 usmeperul.

ITposena mmaronann ocuHoBaums AC, nosyunm tpeyroapuuku AC;C
u ACB. O6a oHE HpAMOYTOJIbHBIE: NEPBLI IIOTOMY, YTO NapaJLIeseruIe
npamMoi# n, cnepoBarensHo, pebpo CC; NEepNeHAMKYJAPHO K OCHO-
BaHHUIO; BTOPOil IIOTOMY, YTO MAPAJUIEJENUIe) NI PAMOYTOJAbHBIH
H, 3HAYUT, B OCHOBAHHU €r0 JIEXKHT NPAMOYroabHUK. U3 9THX Tpeyroin-
HHKOB HaXOIHM:

AC? = AC?*+CC? uw AC?= AB?+4 BC?
CnenosarensHo,
AC} = AB® + BC* + CC} = AB® + AD? + AA2.

Canencrrue. B npamoyzorvnom napaiseaenunede 6ce duazonanu
pasHbL.

ChroiicTBa napajuieJbHBIX CEYCHHM B NUpaMue

74. Teopemu. Ecau nupamuda (puc. 83) nepeceuena naoc-
KOCTH10, NAPAAAEALHOT OCHOBAHUIO, MO:

1) 6oxosnie pebpa u eévicoma deaamcs 3Moti NAOCKOCTIBIO Ha
NPONOPUUOHAALHBE LACTNU;

2) 8 cenenuu noaywaemcsa mrozoyzoavnux (abede), nodobrviti
OCHOBAHUI;

3) nuowadu cevenur U OCHOBAHUL OMHOCAMCA, KAX Keadpa-
Ml UT PACCMORKAMUL 01 8EPULUNHDBL
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1) Ilpsimeie ab 1 AB MOXHO paccMmaT-
PHBaTb KakK JIMHMM [epecedyeHHs ABYX IMa-
PaJLIEJIBHBIX IUIOCKOCTEH {OCHOBAaHHSA M Ce-
Kymeit) Tperbeit miockocTeio ASB; noaro-
My ab||AB (§16). Ilo »roii ke npuumHe
bc||BC, ¢d||CD.... n am| AM; Bcnexcrsue
9TOro

Sa_sb_sc_ _sm
aA B C T mM

2) U3 nonobus rpeyronsuuxos ASB u
aSbh, sarem BSC u bSc u 7. 1. BeIBOAMM:

AB _BS_ BS_BC

ab bS8’ BS  be’

OTKYZa
AB  BC
@b be
Tak xe
BC CS €S CD BC CD
e " S S T ed’ T e T

Tak ke IOKaKeM NPONOPIUOHAILHOCTH OCTAJIBHBIX CTOPOH MHOIO-
yronbaukos ABCDE u abede. Tak kax, cBepx TOr0, y 3THX MHOTOYTOJIb-
HHKOB DaBHBbI COOTBETCTBEHHBIE YIMIbI (Kak 06pa3oBaHHbIE TApaJLIebHbI-
MH M OJMHAKOBO HAIPABJEHHBIMH CTOPOHAaMH), TO OHH noao6uel. Ilnoma-
JTH NOAOGHBIX MHOTOYTOIbHUKOB OTHOCATCS, KAK KBAIPATH CXOICTBEHHBIX
CTOPOH; IO3TOMY

momaas ABCDE _ AB? (AB)2

wiomanp abede  ab®  \ ab
HO .
AB_AS _ ms
ab a8  mS’
3HAYUT
wiomans ABCDE _ (MS 2 _ MS?
miomaas abede ~ \mS /) = mS?’
75. Cuaepncrsume. Y npasuavnoti ycenennoli nupamudv. eepr-

HEE OCHOGAHUE ECTNDL NPABUALHNY MHOL0YL0AbHUK, NOCOGHBT HUNCHEMY
OCHOBAHUI0, a OOKDBBIE ZDAHU CYML DPAGHLIE U PAGHODOUHBIE MPANEYUU
(puc. 83).

Bricora Jit060ii u3 3THX Tpanenuit HaszeiBaeTca amodemoit mpasmILHOI
yCEeJYEeHHOU NMupaMuapnl.
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Puc. 84

76. Teopewma. Ecau deée nupamuds ¢ pasHbMU SHCOTRAMY
paccevenbt Ha 00UHAKOBOM PACCTMOAHUU OML GEPULUNBL MNAOCKO-
CTMAMU, NAPAAAEALHHBMU OCHOBAHUAM, O Naouladu cexenut
NPONOPUUOHAALHB NA0UWEIAM ocrosaruti. Ilycts (puc. 84) B u
B, — nnomaan ocHosanuit asyx nupamun, H — BbICOTa KaXKAOH U3 HAX,
b v b; — mnomwAmM ceyveHMIH NIOCKOCTAMM, NAPaJIIe/IbHBIMM OCHOBAHUSAM
¥ yA@JIeHHBIMH OT BEPIIMH Ha OJHO U TO XKe paccrosnue h.

CornacHo mpeasayuieit reopeMe Mbl OyIeM HMeThb:

b h? by h2
“m " B T HT
OTKYyAa
3— by 12807 i— B
» B B by  B;
77. Cnegcteue. Ecm B =B, roub=b, e ecau y doyx nu-

PAMUG € PABHHLMU BBCOMAMY OCHOBAHUA PAGHOGEAUKY, M0 PAGHOGEAUKY
U CEUEHUA, PABHOOMCMOAWUE O SEPULUHDL.

Bokosast MOBEpPXHOCTb NPU3MEI U [IUPAMUILL")

78. Teopewma. Boxoeas nogepriocms npuimv. paéHa npo-
U36EIEHUI0 NEPUMEMPA NEPNENOUKYAAPHOZ0 CeuenUuUs Ha Boxo-
8oe pebpo.

IlepnenAuKyaspHBIM cedeHneM (puc. 85) Ha3bIBAETCA MHOTOYTO/Th-
uuK abcde, mosy4aeMelit OT nepeceveH s HPU3MBI IIOCKOCTBIO, IIEPIIEH IH-
KynsapHO# K G6okoBoMy peGpy. CTOPOHBI 3TOrG MHOTOYTOJIbHUKA EpIIeH-
OHKYNsApHEL K pebpam (§§ 31, 24).

*) B §§78-81, a Takxe u B JasnbHeillleM pagy KPaTKOCTH TePMHH “GoKopas moBepx-
HOCTB” ynoTpeGasiercs BMecTo “ruroann 60koBoit nosepxrocTH”.
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BokoBas HOBEPXHOCTH HPH3Mbl NPEACTABJSET CobOH Cymmy Itoma-
A€l MapaJiieIOrPaMMOB; B KaXKJOM M3 HHX 33 OCHOBAHHME MOXKHO B3ATH
6okoBOE pebpo, a 3a BBHICOTY — CTOPOHY NEPHEHIUKYAAPHOrOo CE4eHMs.
Hosromy GokoBasi moBepxXHOCTH mpn3mbl paBHa: AAy - ab + BB, - be +
+ CCr-cd+ DDy -de+ EE;-ea = (ab+ bc+ cd + de + ea) - AA;.

79. Cunencreue. Boxosaa noseprnocmv npamoti npusmv paena
NPou3sederuI0 NEPUMEMPL OCHOBAHUA HA 6BICOTNY NOTOMY, YTO B TAKOH
[IpU3Me 33 ITE€PIIEHIHKYIADHOE CeYeHHe MOXHO B3ATb CaMO OCHOBaHME, a
60K0BOe pebpo ee paBHO BBICOTE.

B C
Puc. 85 Puc. 86

80. Teopewma. Bokosas noseprnocms NPaAcUALHOU NUPAMU-
dut pasna Npoussedenulo NEPuUMempa OCHOGAHUNL HA TOACSUHY

anogemui.

ITycte (puc. 86) SABCDE — upapmmenas nupamuza # SM — ee
anocgeMa. BokoBas MOBEPXHOCTH 3TON MUPAMMIBI €CTh CyMMa ILIOIAJeH
paBHBIX PaBHOGEAPEHHBIX TPEYrOJHHUKOB. ILIomags oxHOTO W3 HMX, Ha-

npumep ASB, pasna AB- §S M. Ecimn Bcex TpeyroJbHUKOB 1, To 60KoBas

1 1
[OBEPXHOCTL pasHa AB- §S M-n= AB-n- ES M, rne AB-n ecTh nepuMeTp

ocHoBaHusl, a SM — anmocgema.
81. Teopema. Boxosas noseprrocms npasusbhnoli Yycenen-
HOTL NUPAMUIB PABHE NPOUIBEIEHUIO TOAYCYMMBL NEPUMEMPOS

oboux ocrosanuli na anogemy.
BokoBast IIOBEPXHOCTh MPABMJIBHON YCEUEHHON MMPAMMIBI €CTh CyM-
Ma wiomaneH pasHpiX Tpaneuwii. Ilromans ogHol Tpanemun, HanpuMep

1
AabB (puc. 86), pasna §(AB + ab) - Mm. Eciu 4ucio Bcex Tpamenmii

€CTh 711, TO DOKOBasA MOBEPXHOCTh PABHA:
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AB . )
;ab-Mm-nzAB n2+ab n-Mm,

rae AB -n u ab-n cyTh mepUMETpPLI HHXKHErO ¥ BEPXHEro OCHOBAHMIA.

YIIPAKHEHHA S

1. Beicora npsAMOil OpU3MbI, OCHOBaHHE KOTOPOHW €CTh NPABHMILHBIA Tpe-
YrOJIBHUK, paBHa 12 M, CTOpOHa OCHOBaHHSA 3 M. BHIYMCIHUTL MOJHYI0 HOBEpPX-
HOCTBb NPH3MBbI.

2. Monnasi NOBEPXHOCTEL MPAMOYTONLHOTO NapaJlieenunena pasta 1714 M2,
a HepaBHBIE CTOPOHBI OCHOBAaHWA pasHbl 25M u 14M. Bprumciaurs GoKOBYIO
TIOBEPXHBOCTb U 60KOBOE pebpo.

3. B npaMOyroiasHOM napajiiiesienunese ¢ KBaJIPaTHHIM OCHOBaHHEM M BBICO-
TOi h mpoBemena Cekymas MIOCKOCTh Yepe3 ZBA MPOTUBOIOJOXKHBEIX GOKOBBIX
pebpa. BeuncuTh NOMHYI0 NOBEPXHOCTS NapaJjuleSienea, 3Hasl, 9T0 MIomAalb
ceyeHus papHa S.

4. [IpaBuabHAf MECTHYTOJIBHAA NMUPAMHIA MMEET CTOPOHY OCHOBAHMS a
u Bbicoty h. Beruciaurn 60koBoe pebpo, anodemy, GOKOBYIO NIOBEPXHOCTb U
MOJIHYIO TOBEPXHOCT.

5. Bur4ucauTh NMOAHYIO NMOBEPXHOCTb M BBICOTY TPEYTOJILHON NHPaMUABI,
Y KoTopoit Kaxoe pebpo paBHO a.

6. [IpaBuibHAS MWMECTHYTONbHAS MAPAMHUIA, Y KOTOPO# BrICOTa 25 CM, a CTO-
POHa OCHOBaHMA 5 CM, PACCEYEHa IUIOCKOCTBIO, IApPaJIIEIbHON OCHOBaHMIO. Bhi-
YHUCIUTh PACCTOAHME ITOH TLIOCKOCTH OT BEPHIMHBI MHPAMHUXBI, 3HAA, YTO IJIO-

2 2
majgh CedYeHUsI paBHA 3 3 cm”®.

7. Beicora yceyenHOM mHMpaMuAabl C KB3J[PATHbIM OCHOBaHHMEM DaBH2 R,
CTOpPOHA HHXKHEI'0 OCHOBaHHMA a, a BepxHero b. HaiiTm mosHy NoBEpPXHOCTH
YCEedeRHOH nmMpaMUIEL.

8. Bricora yceweHHO# mHpaMuApl paBHa 6, a mIomamy OCHOBaHMH 18 n
8. TIupamuza pacceyuena IJIOCKOCTBIO, NapaJsllebHON OCHOBAHUAM H Aesmel
BBICOTY IIONIOJIaM. BHIYHCIMTE MIomanh Ce4eHusl.

2. OB'bEM INPN3MH U ITHPAMWbI

82. OcHoBHbIe aonymeHns B o6beMax. Benuuuna yacTn npo-
CTPAHCTBA, 3aHUMAEMOT'O FEOMETPHYECKHM TeJJOM, HA3BIBAETCH 06 bEMOM
3TOro TeNa.

Mer craBuM 33034y — HajfiTH JJs 3TOH BEJMIHHBI BEIDAXKCHHE B BHUJE
HEKOTODOTr0 4MCJIa, u3Mepsiomero 3ty Beauuudy. IIpu sTom Mbl Gymem
PYKOBOJACTBOBATHCS CJIEAYIOIMUMH HCXOAHBIMH IOJIOXKEHUAMH.

1) Pasnwie meaa umerom pagnvie 06oeMmvi.

2) Ob6zem xaxoz0-nubyds meaa (HAIPHMED, KAXKJIOTO NapallIe/Ielnne-
Ja, n306paxenHoro Ha puc. 87), cocmoawezo u3 wacmed (P u Q), pasen
cymme obsemos smux wacmet.
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ea meaa, umerowue odunaxoswvie P
06BEMbBL, HAZVBAIOMCA PAEHOGEAUKNUMU. Q:

83. Enunnna obbema. 3a eau- | !
Hully OObEMOB IIpH HM3MEPEHHH uX De- :
pyT 0bbeM Takoro kyba, y KOTOpPOro ~F--= Me=-1-
KaxJoe pebpo paBHO IHHENHON €IuHu- -7 > z o~
pe. Tak, ynorpeburenbHbl Kybudeckue Puc. 87
metpet (M3), Kybudeckne CaHTHMeTpbI
(ev®) u T 1.

O6beM napanenenunesia

84. Teopema. Obzem NPaMoOYy204bHO20 nNapasresenuneda
pasen npou3eederuro mpex ezo u3meperHul.
B TakoM KpaTKOM BBIDA’K€HHH TEOpeMY
3Ty HAJO0 MOHMMATH TAaK: YHCJO, BBIPAXKAIO-
D mee 00beM MOpPAMOYI'OJBHOTO Mapallie/ienu-
neja B KyOH4ecKo# eJuHMIe, DABHO IIPOU3BE-
JEHUIO YHCeJI, BHIPDAKAIOMUX TPU €ro u3Mepe-
c HHUA B COOTBETCTBYIOMEH JIuHellHO#N enuHuLE,
T.e. B €JUHMIE, SBIsOelica pebpoMm Kyba,
T 06'beM KOTOPOro MPUHAT 32 KyGHYECKyIo eu-
T Huny. Tak, eciin £ €CTh YUCJI0, BHIPAXKAIOIIEE
c 06'beM MPAMOYTOJILHOTO HAPAJUIEJICIHNIEIA B
KyOudYecKux CAHTHMETpax, u @, b u ¢ —
. YHCJIa, BBHIPAXKAIOIUE TPH €r'0 U3MEPEHHHA B
) JIMHEWHBIX CAHTUMETPaX, TO TEOPEMa yTBEpP-
K jaet, uro = = abc.
Ilpu mokasaTenbcTBe paccMOTpPUM 0C0G0 CIEAYIOMIHAE TPH CILydas:
1) Wsmepenus BHIpaXkKAaOTCH MeNBIMU YHUCJIAMH.
Iycts, Hanpumep, usmepenus, Gyayr (puc. 88) AB = a, BC = b
n BD = ¢, tne a, b u ¢ — kakue-HuOyAp nesble 4uciaa (Hanpumep,
Kak m300paxkeHo y Hac Ha pucyHke: ¢ = 4, b = 2 n ¢ = 5). Toraa
OCHOBAaHHE NapaJUIe/eNUIeaa CONEPXKUT ab TAKHX KBaAPATOB, U3 KOTOPHIX
KaxKAplil IpejcTapisgeT co00it COOTBETCTBYIOUIYIO KBaAPATHYIO €JAHHILY.
Ha ka>xg0oM M3 3THX KBaApPaTOB, OYEBHIAHO, MOXKHO IIOMECTHTD 110 OJHOM
Kybudeckoit exmanue. Torga nosyumrrcs ciioi (H306pakeHHBI! Ha PUCYH-
Ke), cocTosmuil u3 ab Kybudecknx emumnn. Tak Kak BBICOTa STOLO CIOS
paBHa OJHON JIMHEHHOH eJWHHIIE, a BBICOTA BCErO IMapaJuleJIemUnesa Co-
JEPKUT ¢ TAKHX eJMHAL, TO BHYTPH NapaJUlesIenuIea MOXKHO IIOMECTHTD
¢ Takux cioes. CaenoBarebHO, 06bEM FTOrO HapaJuiesenunena pasen abe
KyOM4eCKHMX eIMHUIL.
2) VsMepeHnus BLIPaXKalOTCd A POGHBI MU YHCJAMH.
IlycTs n3Mepenns napajiienenuneaa 6yayT:

AT,

N

m ¥/ T

3 )
n qg s
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(HexoTOpBIE N3 3THX APO6EH MOTYT PaBHATHCA HeaoMy guciay). [lpusens
Jpobu K OAMHAKOBOMY 3HaMeHaTeNo, 6yaeM nMmeTs:

mqgs pns Tng

ngs' gqns’ sng

1
IIpumem —— gomo JuHelHHOM eZuHU-
ngs

Il 33 HOBYIO (BCIIOMOraTe/bHYIO) eIUHHILY

JuaHbel. Toraa B 3Toit HOBO#M enuHMIE H3ME- 0 72 By 5 %
Tt =——=
PEHHS JaHHOIrO NAPAJUIEJIENNIIEND BHIPA3AT- <2 0 r D
Cs I[E/IBIMA YUCJIAMH, & UMEHHO: T
Ql: i D,
|
(mas) - (pns) - (rng), M
I
[ |
!
M IOTOMY IO JOKa3aHHOMy (B ciydae 1) P g pg )Ccz
00beM TmapassieienuIesla PaBeH MPOU3BeE- R 5ahiniy iy
genuio (mgs) - (pns) - (rng), ecim n3me- il 2
PATH 3TOT 00beM HOBOH Kybmueckoit emu- B, B B A
HUIICH, COOTBETCTBYIOMICH HOBOI JIMHEHHO Puc. 89

exuanne. Takux KyGuyeckux eauHul B Of-

HOM KyOW4yecKOM egWHMIE, COOTBETCTBYIO-

el mpexxHell nuHelHo# enummuie, cogepxkurca (ngs)d; smaumt, HoBas
1

53 Tpexneii. llosTomy obbem na-

(ngs)

paJilielIeNInNeia, BHIPAYKEHHBIH B IPEXKHUX eAMHMIAX, PaBeH

KyOudecKas eQUHHIE COCTABJISIET

mgs pns rmg m p T

1
tgap (T = s s~ g

3)-M3mepenus BHpaXkalOTCA HPPARUOHANBHBMH 4ucaamn [ycts
Y ZaHHOro NapaJjulenenunea (puc. 89), KOTOPLIH AJist KPATKOCTH Mbl 0603HAYHM
onuoit 6yxsoii Q, m3Mepenus 6yayT:

AB:a; ACI,B; AD=71

TZie BCE YMCIA &, 3 U Y WM TOJBKO HEKOTOPble U3 HUX UPPAanHOHAILHEIE.

Kaxnoe u3 uncen o, f n y Moxer GbITb IPEACTABIECHO B Bije 6ECKOHEUHOM
pecaTuuHo# Apobn. BosbmeM npubimkenHble 3HaYeHus 3TUX Apobeir ¢ n neca-
THYHBIMM 3HAKaMH CHadaJla ¢ HEJOCTATKOM, a 3aTeM C M30bITKOM. 3HaueHHs
€ HEIOCTATKOM 0003HAYAM O, fBn, Tn, 3HaUeHMS ¢ H3GBITKOM al,, B, V..
Ornoxxum na peGpe AB, Haumnas or ToukM A, nBa oTpeska AB; = ayp m
AB2 = ay,. Ha pebpe AC or Toit xe Touku A omnoxum orpeskn AC; = Bn 1
AC; = $, n na pebpe AD or T0i ke Toukn — oTpesku ADy = v, u AD; = v},
IIpnu aToM MbI 6yEM EMETH

AB; < AB < ABz; AC, < AC < AC2; AD, < AD < AD,.
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IlocTponM Temepr JBa BCIOMOraTeNBHHX Napajulesienunena: oguH {06o3HaunM
ero Q1) ¢ mamepenmamu ABy, AC; u AD; n apyroit (o6osnaaum ero AD; c
n3MepennaMu AB;z, AC, u AD.. NNapannenenunen @; 6yzer Bech MOMeMATHCA
BHYTpH napasiesenunena (), a mapautesenunes Q2 Gyner coaepxaTe BHYTpH
cebs napastesnenunen Q.

o mokasannomy (B ciygae 2) 6ynem mMeTs:

obbem Ql = anﬁn')'ny (1)
061eM Q2 = anfTn, )

npuyeM 06beM 1 < obnema Qs.

Ha4neM Tenmephb yBeMWM4uBaTh YUCIO N, DTO 3HANHT, HTO MbI GepeM npubin-
JKeHHble 3HAMEHUS Ynces] @, 3,y Bce ¢ Gonpmeit n 6obmedf crenens0 TOYHOCTH.
NocmoTpuM, Kak npu 5TOM H3MEHSIOTCR 06beMsI apaiencnunesos Q; n Q.

[Ipu HeorpaHWYEHHOM BO3PACTAHMHE N 0GBLEM
()1, 0YeBMANHO, YBEAMYMBAETCA W B CHAY pa-

: BeHCTBa (1) npm GecnpefeNbHOM YBETUHYEHHH T
0, HMMEET CBOMM UPEAENOM Npejes NPOU3BEJEHHS
c '_ (@nfnn). ObbeM @2, OY4eBHAHO, YMEHBIIAETCS
21Dy ¥ B CUJIy paBeHCTBa (2) HMeeT npeAeoM npeaen
P : npoussenenns (o}, Br s ). Ho w3 anreGps uzsect-
: B, HO, 470 003 IPOM3BENEHMS OnfBnTn M hBL7.
Ve tebel Bl IPH HEOTPAHMYEHHOM YBEJHYCHHHM 1L MMEIOT 06-
e 2 INAiA IPENEeT, KOTOPLIH ABNAETCH MPON3BEIeHHEM

’ HMPPAIHOHAILHBIX HCeT 3.
A B DTOT mpefes MBI H NPUHEMAEM 3a Mepy
Puc. 90 obbema nmapastenenunesa Q: obrem Q = afy.
MoxHO n0Ka3aTh, YTO ONPENETeHHBIH TaKHAM
obpazom 06BeM YAOBJIETBODPSET TEeM YCJIOBHSM, KOTODbIE YCTAHOBJIEHB! Isi
obbema (§ 82). B camom fene, mpu TakoM omnpedenenun o6bema paBHBIE
HapaJulelieNHIe b, OUeBHAHO, HMEIOT PaBHble 06beMbl. ClieloBaTEIBbHO, IEPBOE
ycnosre (§ 82) Bumomnsierca, Pa3zofpeM Temeph nanHbM mapasutesenmnes Q
ILUIOCKOCTBIO, IAPAJLIEIBEON €ro OCHOBaHHIO, Hagsoe: @1 u Q2 (puc. 90). Torna

6yneM umeTn:

4

obbeM @ = AB-AC.-AD,
obveM @ = AB-AA,-AD,
obveM Q2 = A1B;-A;C-A;D,.
CkiagpIBast NOWIEHHO ABa TIOCIEJHUX PABEHCTBA W 3aMedad, uro 4:B; = AB

n A1 Dy = AD, nonyqum:

obbem Q1 + obbvem Q2 = AB - AA; - AD + AB - A1C - AD =
=AB-AD(AA, + A:1C) = AB - AD - AC,

OTCIONA MOAYYAEM:

obbeM Q1 + obbeM Q; = obnemy Q.
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CrenosarensHo, 1 BTOpoe ycaosne § 82 TOxe BBINOJIHAETCS, €CAN NapajLie-
Jienune CKJIaabiBaTbh U3 OBYyX qa.C’reﬁ, TIOJIyYEHHBIX pa3pe3aHueM ero mjocKo-
CTbIO, NTapaiieIbHOM OMHON M3 rpaHeif.

85. Cunepgctsue. Ilycts HaMepeHns npaMoyrobHOro NapaJuiele-
[UBEA3, CIIyKalliue CTOPOHAMY €r0 OCHOBAHMSA, BbIPAXKAIOTCA YHCaMu @ B b,
a TpeTbe H3MepenHe (BBICOTR) — YHCIIOM C.
Torpa, ob6o3nauas o6beM ero B COOTBET-
CTBYWOINUX KyOmueckmx enuuunax OyKBoit
V, MOXeM HamucaThb

V = abc.

Tak Kax npomsBejeHNE ab BLIpaXKaeT Mo~
manbk OCHOBAHHA, TO MOXXHO CKa3aTh, 4TO
063eM NPAMOY2045HO20 NAPAANEAECTIU~
nede pasen npouisedenur naouadu

OCHOBAHUR HA GBLCOMNY.
3 ameyaHne OTHowenue AByx KyOUYeCKMX eIMHHAL PA3HbIX HA3Ba-

HHUl PABHO TPeTbell CTeneHN OTHOMIEHNS TeX JUHEHHBIX eJUHNL, KOTOphIE
cayxar pebpamu mns sTux Kybuuecknx equnnu. Tax, oTHonrenne xy6uue-
CKOrO MeTpa K Kybudueckomy meupmerpy pasuo 103, T e. 1000. Iostomy,
HanpyuMep, ecJaH Mbl UMeeM Ky0 ¢ pebpoM ayiuuo# a NMHHEAHBIX eIuHMIL 1
Apyroit xy6 ¢ pebpoM anunoit 3¢ JMHERHMIX €NMHMI, TO OTHOIICHHE MX
obbemos Gyaer pasno 33, T.e. 27, uTo scHO BEAHO ¥3 pHC. 91.

86. Jlemma. Haxaonnaa npusma pasnoseauxe maxol npamoti
NPUME, OCHOBAHUE KOMOPOTl PAGHO NEPNEHOUKYAAPHOMY CEMEHUIO HAa-
KA0HHOU NPUSMBL, @ 6bicoMa — ee 6oKosomy pebpy.

IIycrs pana vakaonnas npusma ABCDE A, B1 Dy E; (puc. 92). Ilpo-
JOJIKMM BCe ee BoxoBhbie peGpa # G0KOBbIE rPaHU B OJHOM HAMPABJICHHH.

BozpMeM Ha NpOJO/KEHMH OZHOrO Kakoro-HHOYAL pebpa MpOM3BOJIb-
Hy10 YOuKy a ¥ npoBeneM vepe3 Hee NEPHEHAMKYJISpHOe cedenue abede.
3areM, ornoxue aa; = AA;, npoBeleM 4epe3 a; NEPNEHAMKYJISPHOE
cegenre a1bicidie;. Tak kak miockocté obomx cedenmit mApasTeNBbHBI,
To bby = cc; = ddy = ee; = aay; = AA; (§ 17). Benencrsue 3Toro muo-
rorpaHHuk aid, Yy KOTOPOro 33 OCHOBAaHHS NPHHATHl HPOBEJCHHBIE HAMMK
CedyeHHus, eCTh NPsAMas I PH3MA, O KOTOPOit TOBOPUTCA B TEOpeMe.
JlokakeM, HTO JaHHAS HAKJIOHHas MPU3Ma PABHOBEJMKA 3TOH MPSMOIL.
st sroro npegsapurenbto ybeaumcs, 4ro murororpanuuku alD u ay Dy
pasubl. OcHoBanus ux abede 1 a1bicidiel paBHBI KAk 0CHOBaHME MPU3MBI
a1d; ¢ Apyroi cTopoHbI, NpHGABHE K 06€MM yacTsaM paseHcTBa A, A = a1a
o ONHOMY M TOMY e oTpe3Ky mpsimoif Aja, nonyuum ad = ajdj,
noaobuo stoMy bB = b1 By, cC = ¢1C) u T n. Boobpasum Tenepb, 4To
MHOrorpaHHuK al) BIOXeH B MHOOTPaHHHK a1 )| Tak, 4T0 OCHOBAHHS MX
cosrany; Toraa 6oxoBbie pebpa, Oyayyun nepneRaUKYISpHBL K OCHOBAHUSIM
U COOTBETCTBEHHO PaBHBI, TAKK€ COBNIAJAYT; [IOITOMY MHOTOrpaHHMK al)
COBMECTHTCH C MHOTOTPAHHUKOM a3 D;; 3HauwmT, 9T¥ Tesia paBHEL

Puc. 91
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Teneps 3amernm, uTo ecaum K npaAMOil
npusMe a1d nobasuM MHOrorpauuuk al, a
K HakJoHHON npusme A;D pobGapuMm MHO-
rorpaHeuK ajD;, paBupit aD, To mosyuum
OIMH M TOT >Ke MHOororpassuk ayD. 13 aroro
caenyert, 4To nse npusmel A; D u a,d pasno-
BEJIHKH.

87. Teopema. Ob6szem napasreae-
nuneda paeen npoussedenuro naowiadu
OCHOBAHUSR HA 8bicOmY.

Panee Mbl m0Ka3alu 3Ty TeOpeMy s
nmapaJjulesieunesa OPpAMOYTLOJBHOT O,
Teneph JOKaXKEM ee JJIA NapaJule/IelHIesa
NPpAMOrLro,aNOTOM M HAKJOHHOTO.

1) Iycrs (puc. 93) AC; — npsamoii na-
paJlieNIenuIeN, T. €. TAKOK, Y KOTOPOro OCHO-
parue ABCD — xakoit-uuOyap napaJuieso-
rpaMM, a Bce HOKOBbIE I'PaHM — IPAMOYTOJb-
Huxku. Bo3pMeM B HeMm 3a ocHOBaHHWe 60OKO-
By rpaus A A By B; Torma napaienenunen
O6yzer HakiyoHHBIN. PaccmaTpusas ero kak
YaCTHBIH ClTydail HAKJIOHHOM IIPU3Mbl, MBI HA Puc. 92
OCHOBaHHH JIEMMBI IPEABLIAYINEro maparpada
MOXKEM YTBEPXKJIATh, YTO ITOT NAPAJUIENenunes, PaBHOBEJHK TaKOMY
MPAMOMY IIapaJlIeNleNUnesy, ¥ KOTOPOr0 OCHOBAHHE €CTh MepHeHIHKY-
snspHoe cedenne MNPQ), a Boicora BC. Yerwipexyronsuuk MNPQ —
NPAMOYTOJILHHK, HOTOMY YTO €r0 YIVIbI CJIYKAT JHHEHHBIMH YIJIAaMH NP~
MBIX ABYTDaHHBIX YIVIOB; [TO3TOMY OPSIMOM NapaJulellenuies, ¥MEIOmmii
OCHOBaHMEM HPAMOYroibHux M N P(), noixKeH ObITh NPAMOYTOJABHBIM H,
CJIeIOBATEJIbHO, €ro 06beM paBeH MPOM3BEIEHHIO TPEX €ro H3MEPEHHii, 33
KOTOpBIE MOKHO NPUHATL orpe3kd M N, MQ n BC. Takum obpasom,

o6vem AC; = MN - MQ - BC = MN - (mQ - BC).

Ho mnpousseaenne m@) - BC Bhipaxkaer mIoOIags HAPALIENOrPAMMA
ABC D, noaromy

obbvem AC, = (wromagn ABCD) - MN = (nnomaau ABCD) - BB,;.

2) Iycrs (puc. 94) AC, — vaxnonssrit napautenenunes. OH paBHOBe-
JIHK TaKOMY IPAMOMY, Y KOTOPOTO OCHOBAHMEM CJIYXKHT HEPIEHINKYJAD-
Hoe ceuenne M NPQ (. e. nepnenaukynaproe K pebpam AD, BC,...), a
BbICOTOM — pedbpo BC. Ho, no nokazannoMy, 06weM MpAMOro mapaJuiese-
[HIEIa PABEH [IPOU3BEACHHIO ILIOMIAIM OCHOBAHHA HA BBICOTY; 3HAYMT,

obbem AC) = (mnomanu MNPQ) - BC.
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4 P D,
A
Bl : N - Cl
) 1
N 1
1 1
. 1
abd-=a4__1p
v \
\ \
L
B M C
Puc. 93

Ecin RS ectb BbicOTa cevenns M N PQ, To naomans M NP(Q) pasHa
MQ@ - RS, nostomy :

obwem ACy = MQ- RS- BC = (BC - MQ) - RS.

Hpoussenenue BC-M () BeipaxkaeT miowaap napajuienorpamma ABC D;
cienoBaTensho, obvem AC) = (mnomagn ABCD) - RS.

Ocraercss Temepbh AOKa3aTh, 4TO OTpe3oK RS npencrasiaser coboii
BBICOTY mnapaJjuiesienunexa. leicreurennno, ceuenne M N P(Q, Oyayuu
nepnenaukynsipao k pebpam BC, BiC; ..., J0MxKHO 6bITH NEPNEHIUKY-
asipuo K rpasam ABCD, BB,C.C,..., npoxonamum 4epes 3tH pebpa
(§ 43). IlosTomMy eciim MBI M3 TOYKH S BOCCTABUM TIEPHEHJHKYNSD K
nockoctd ABCD, T0 OH joJiXeH JexKaTh BeChb B mjockocth MNPQ
(§ 44) n, cinenoBaTennHo, JOJKEH CIATHCA ¢ npaMmoii SR, nexameit
B 3TOH NMJIOCKOCTH M HepIeHIUKyNnsApHoi Kk M. 3uauut, orpesok SR
€CTb BBHICOTA mapasulenemunena. TaxuM obpasoM, 06bEM U HAKJIOHHOTO
napaJiIeNenuea paseH NIPOU3BEACHHUIO IIIONIA M OCHOBAHUA H3 BHICOTY.

Caencreue. Ecan V, B u H cyTh yucia, BHIPasKalOUIHe B COOTBET-
CTBYIOUIMX €THHHIAX 06beM, MO OCHOBAHHS M BBICOTY Napaluielie-
[IUIEN3, TO MOXKHO HAIMCATD:

V = BH.

Ob6beM ODpusmbl

88. Teopema. Ob6zem npuams pasen NpoussedeHurd NAO-
wa0U OCHOBAHUR HA 6BLCOMNY.

Cuavana JOKaXkeM 3Ty TEOPEMYy JJii TPEYTLOJ b HOH IPU3MbL, a
NOTOM U JIIT MHOTOYTOJ b HO L

1) Hposeaem uepes pebpo AA; Tpeyronbroit upmsmer ABC A, B,Cy
(puc. 95) muockocTs, mapasmtensnyio rpasu BB CiC, a uepes pebpo
CC1 —~ nnockocTs, mapamienssyio rpann AA; By B; 3atem npoomxum
IJIOCKOCTH OOOMX OCHOBAaHHMH MPU3MBI O NEPECEYEHHUS C MPOBEICHHBIMU

12—1568
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Puc. 95

-

mrockocTamu. Torpa Mp! nonysuM napaduie-
aemunen B D, xoropriit AuarosansHoM mioc-
Kocteio AA,C,C penurcs Ha ABE TPEYTOJb-
Hble NpU3Mbl (M3 HUX ONHA €CTh JAHHAsN).
Jloka>keM, 4TO 3TH HPU3MLI PABHOBEJMKH.
Jas 3TOro nposeleM neprneHAMKYJISAPHOE Ce-
yeHue abed. B ceveHun nonyvurca napasine-
JIOTpPaMM, KOTODBIN JUATOHANBI) QC JEJINT-
Ccd Ha JBa PaBHBIX TpeyroipHuka. [lamnas
NPH3Ma PABHOBEJIMKA TAKOH IIPAMOi Ipu3Me,
y KoTopoii ocHOBamHe ectbs Aabc, a Bwico-
Ta — pe6po AA, (§ 86). Opyras Tpeyrons-
Has OpU3Ma PABHOBE/MKA TaKOH npsAMOH, y
KOTOPOIi ocHOBanMe ecTh adc, a BLICOTa —
pebpo AA;. Ho ape npsaMble NPH3MBI C paB-
HBIMH OCHOBAHMSMH ¥ PABHLIMH BBICOTAMH

PaBHbI (IIOTOMY YTO NPH BJIOKEHHH OHH COBMEIAIOTCA), 3HAYHT, IIPHIMBI
ABCA,B,C, u ABCA, D, C; pasuosenuxu. 13 3Toro creayer, 4o o6bem
JAHHOI MpPU3MbI COCTAaBAseT MONAOBHHY obbeMa napajuieendnena
BD,; nosromy, 0603HaME BHICOTY NpH3MHI uepe3 H, momydmm:

06beM TPEYroJbHON NPHU3MBI =

_ (nmmomamuABCD)

(mnomamuABCD) - H _
> =

5 H = (wiomazuABC) - H.

2) Iposenem uepes pebpo AA; MHOrOyrossb-

HO#t npuambl (puc. 96) gMaroHanbHbBIE TJIOCKOCTH
AACC u AA; Dy D. Torpa pannas npusMa pac-
cedeTcd Ha HECKOJBLKO TPeyronbHuIX npusm. Cymma

06beMOB 3THX OPU3M COCTABIAET MCKOMBIH 06beM. -

Ecnu 0603Ha9nM INIOWagM HX OCHOBAaHHN dJepes
By, bz, b3, a 06wy Buicory uepes H, To nomyumm:
obbeM MHOrOyroJibHOM npuambl = by - H + by - H+
+b3- H=(b; +b2+b3)-H = (nnomayu ABCDE)-H.

BBIpaXKalolFe B COOTBETCTBYIONIMX €AMHNIAX 00b-
€M, IUJIOINaJh OCHOBAHHS M BBLICOTY IPH3MBI, TO, O
JOK333aHHOMY, MOXKHO HAITMCATD:

E, <
€
Al ]
| 1
i B‘:
! 1
! {
i \D
Cnenmcreue. Ecnm V, B u H 6ynyr uucna, LY SN
/l/ A
/:__ ——=C
A&
B
V = BH. Puc. 96

89. IMTpunumn Kasannepwn. UWramesnckuit marematnk XVIIs. Ka-
BaJIbepH BhICKa3aJl 6e3 JIoKa3aTeNbCTBa chaexyomee yTsepxkaenue. Ecau dea
meaa (OrpaHEnIeRHbIE MITOCKOCTSIMM UM KPUBBIMH IIOBEPXHOCTAMMY — BCE PABHO)
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MO2Ym ObiMb TOMEUleHB. 8 MAKOe NOA0NCEHUE, NPU KOMOPOM GCAKAA TAOC-
KOCTb, NAPLALEALHAA KAKOU-HUOYIb darnol naocxocmu u nepecexarwusas oba
meAa, 0aem 8 CeNeHUU C HUMU PAGHOBEAURUE Puyp, Mo 06BEMYM MAKUT men
odunaxoel.
3TO0 NpeasIoKeHNne MOXKET OEITh CTpO-
IO JIOKa3aHo, HO JOKA3aTEIsCTBO €r0 BbI-
XOIMT 3a Npelesbl 3JIeMEHTAPHOH MaTe-
MaTHKH, H TIOTOMY Mbl OTPaHHYHMCS TIpO-
BEPKOif €ro Ha OTHENILHBIX NPAMEpPax.
Ycnosusim npunuuna Kasansepu yro-
BJAETBOPAIOT, HAIPHMEp, ABE [pAMEIE
NpU3MBI (TPEYTONBHEIE WM MHOTOYTOIb-
HBle — BCE€ pPaBHO) C PABHOBEIMKH-
MH OCHOBaHHMAMH W DABHBLIMH BBICOTAMH
{(puc. 97). Tak¥e IPHU3IMBI, KK MBI 3HAEM,
Puc. 97 paBHOBeJIMKH. Bmecte ¢ Tem, ecnm mo-
CTaBMM TaKWe NMPH3MBI OCHOBAHMAMH Ha
KaKyio-HuOyAb TIJIOCKOCTH, TO BCSKAas IUIOCKOCTb, NMApajlIe/ibHas OCHOBAHUSM
M Hepecexaoliasi OOHY W3 IpPW3M, mepecedeT H APYTyi0, NPHIEM B CEYEHHAX
HOJy4YaTcsd paBHOBENMKHE GUTyPBl, TaK KakK (DUTYPHI 9TH PaBHbI OCHOBAHUAM, 3
OCHOBaHHs PaBHOBEJIMKY. 3HAYUT, npunnun Kapaisepu NOATBEPKAAETCA B 3TOM
JacTHOM caydae. IIpuHImm 3TOT nmOATBEPKARETCA TakXKe M B IUIAHMMETDHHM B

g
Lok
4

Puc. 98

OPHMEHEHNH K IJIOW@JAM, a HMEHHO: ecal dee Puzypt mMo2ym 6umb nomeueHs
6 MAKOE NOAOHCEHUE, UMO BCAKGA NPAMAA, NAPLANEADHAR KAKOU-HubYOs dannot
npamoti, nepecexarowjan obe Puzypu, daem 6 cenenuu ¢ HUMU pasHbie OTMPE3KU,
mo maxue Puayput pasrosesuxy. IIpUMEpOM MOTYT CAYXKHTh ABa NapaLIeIo-
rpaMMa WM JBa TPEYroJIbHUKA C PABHBIMM OCHOBAHUSIMH ¥ PABHBLIMH BbICOTAMH
(puc. 98). .

O6bem nupaMuaibl

90. Jlemma. TpeyzoavHbie NUPAMUOB C PABHOBEAURUMU
OCHOBAHUAMU U PABHBIMU GBICOTNAMYU DAEHOGEAUKUY.

Joka3arenbcTBO Haure OyAeT COCTOsITH M3 TpexX 4acteit. B nepsoit
YaCTH Mbl JOKA’KEM DaBHOBEJMKOCTh HE CAMUX NMMPaMHi, a BCIOMOra-
TEJIBHBIX TeJI, COCTABJIEHHBIX U3 PAJ3 TPEYIOJAbHBIX HPH3M, IOCTABICHHBIX
ApYyr Ha Apyra. Bo BTopoil 9acTu Mbl JOKAXKeM, 4TO 00beMBl 3THX BCIIO-
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MOTaTeJbHBLIX TEJI MDY YBEJIWMYEHUH YHCJA COCTABIAIONINX UX MPU3M NpPH-
6anmxaroTca K o6beMaM nupaMu) Kak yroaHo 6ausko. Hakonen, B Tperseit
93CTH Mbl yOeAUMCH, 9YTO CAMH MEPAMHUABI JOMXKHbBI ObITH DABHOBEIMKH.

S S,

Puc. 99

1. Boobpasnum, 4TO nMpaMHIbl HOCTABJIEHB! OCHOBAHHSIMH Ha HEKOTO-
PYIO MIOCKOCTH (KaK u3oGpaskeno Ha puc. 99), Torga ux pepmunbl 6yayT
HaXOOUTBCHA Ha ONHON NpsMOH, DapaJLIebHOM IJIOCKOCTH OCHOBaHHH, u
BBICOTa MUPAaMUJ, MOXXET OBITh M300paskeHa OAHUM H TEM K€ OTPE3KOM
npamoit H. Pasmenum 3Ty BBICOTY Ha KaKoe-HMOyap ILeoe 4HCIO N
PABHBIX YacTeil (Hanpumep, Ha 4, KAK 3TO YKa3aHO Ha YepTeXe) U Yepe3
TOYKH JeJIeHHs NPOBEJeM psJ IJIOCKOCTeH, NaPaJiIeIbHBIX MJIOCKOCTH
ocHosanmii. ILnockocT aTm, nmepecekasck ¢ NHpaMuAaMH, GAKOT B Cede-
HHAX Psii TPEYTONBHHUKOB, IPHYEM TPEYIOJIbHAKHM NHpAMUObl § GymyT
PaBHOBEJIMKM COOTBETCTBYIOIIMM TpeyroibHMkaMm nupamuasl S1 (§ 77).
IocTaBuM BHYTPHM KaXKHOH MUPaMHIBI DA TAKHX OPHU3M, YTODHI BepX-
HHAMH OCHOBAHHMAMH y HUX ObLIM TPEYTOJLHHEKH cedenuii, BOKOBBIE pebpa
6b11M mapadiesbHbL pebpy S A B ofHOM nupamuge u pebpy S1A4; B APYroi,
a BBICOTA KakJI0# NPH3MBbI paBHANAck 6bl 7/, Taxux npusm B Kaxmoi
nHpaMHAe oKaxeTcda 1 — 1; oHr 06pa3yror coboit HekoTopoe cryiteHuaroe
Tes0, 06beM KOTOPOrO, OYEBHIHO, MeHbINE 00LeMa TOl MHPaMUIbBI, B
KOTOpoi mpu3Msl nocTpoensl. O603HauuM 06beMbl Npu3M mUpPaMHAB S
o NOPAAKY, HaYWHAA OT BEPIIMHBI OYKBaMH Py, Po2,P3,--.,Pn_1, & 00b-
eMbl OPDH3M NUPAMUAEI S] — TaKXKe 10 HOPAJKY OT BEpLIHHBI GyKBaMu
41,492,943, . - - yn—1- Torma, NpUHAMaa BO BHUMAHHE, YTO y KarXKJO# Mapel
coorBercTByIomux npu3M (y Py M q1, y p2 ¥ g ¥ T. A.) OCHOBaHHMS
PaBHOBEJIMKH M BBICOTHI DaBHBI, MbI MOXKEM HAIHCATH PAJ DABEHCTB:

Pr=q, pP2=4q2, P3=—=4q3, ...3 Pn—-1 =gn-1t.

Cnoxup BCe paBeHCTBa [I0YJIEHHO, HalaeM:
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Prt+p2+ps+...+Pno1i=q+@+g@G+...+ g1 (1)

Mur moxasann, TakuM 06pa3oM, 4To 06beMBl IOCTPOEHHBIX HaMH BCIIOMO-
FaTeJIbHBIX CTYNEHYATHIX TeJ1 PaBHbI Mexxay coGol (npu BcakoM 4uCce 7,
Ha KOTOpOe Mbl JenuM Beicoty H).

II. O6osnayus o6bemel mupamug S u S; cooTercTBenHO GykBamu V.
u Vi, nosoxum, 410

V—(p1+p2+ps+...+pn1) =2

b5 §

i-(@+e+g+...+¢1)=y,
OTKyZa

Prtpr+pst...dp1=V-—=z
)i |

Gitatat.. . gy =Vi—y.

Torpa pasercrso (1) MBI MOXKeM 3aHCATH TaK:
V-z=V;-y. (2)

Ilpeanonoxum tenepn, 4To 4HCAG N pas-
HBIX 4acTel, Ha KOTOPOE MBI JEeJUM BBICOTY S
H, HeorpaHM4YeHHO BO3pACTAET; HAIpPUMED,
IPeIHON0XKHEM, YTO, BMECTO TOrO 4TOOBI Je-
JINTH BBICOTY Ha 4 paBHbIe 4acCTH, MBI pa3je-
auM ee Ha 8 paBHbIX 4acTeif, notoM Ha 16,
Ha 32 ¥ T. 4., ¥ OYCTh KaXKABIH pPa3 Mbl CTPO-
MM yKa3aHHBIM 00pa30oM CTymeH4aThle Tejra
B obenx mupamunax. Kak Obl HH BO3POCJO
9YHCJIO IIPH3M, COCTABJIAIOMMX CTYNEHYATHIE
Tena, paBeHCTBO (1), a ciemoBaTenbHO, H
paBeHncTBO (2) ocrarorcs B oot cune. Ipn
arom obbeMbl V m Vi, KomewHo, He Gyayr
U3MEHATHCHA, TOTJA KaK BEJIHYUHBI T H Y,
MOKAa3BIBANOITNE, Ha CKOJIBKO 00beMBbl HUpPa-
MM, IPEBOCXOAAT 00BEMBI COGTBETCTRYIOIIUX
CTymeH4aThIx TeJ1, 6yayT, O9eBHAHO, BCe 6O-
aee n bosee ymenbmarhca. JJokaxkeMm, 4to
BEJHYUHBl £ © J MOTYT CIENATHCA KAaK YTONHO MaJibl (ADYTHMM CJIOBAMH,
9TO OHM CTPEMATCH K HYJNK). ITO JOCTATOYHO JOKA3ATH MJIA
KakKoli-HHOYIp OMHON U3 ABYX BEJIMYUH T U Y, HANPUMED JUIS I.

C 3roit nesmeio mocTpouM Jsia nupamunsl S (pmc. 100) eme apyroi
Pl IPH3M, KOTOPBIH COCTABHT TOxe CTYNEHYaToe TENO, HO IO ob6beMy
Gonbmee nupamuapl. IIpU3Mel 3TH MBI HOCTPOMM TaK XKe, KaK CTPOHIIH
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BHYTPEHHHE OPU3MBI, C TOH TOJBKO pa3HULEH, YTO TPEYTOJIbHUKH CeYeHHI
MBI TeNEepb NPHMEM He 33 BEPXHUE OCHOBAHHUSA NPH3M, a 33 HHMXKHHE.
Benencteue 3TOro Mbl MONy4YMM Teneps s NPU3M, KOTOPBIE HEKOTOPOI
cBoeft 4acTbio OYAYT BHICTYNATh M3 NUPAMHUA, HAPYXKY, U [OTOMY OHM
00pa3yloT HOBOE CTYNEHYaTOe TEeNo ¢ 06beMoM, 66MbImM, deM ofbem
nupamuabl. Takux npu3M OyzeT Teneppb He N — 1, KAK BHYTPEHHHX NPH3M,
a n. ObozraunM ux 06beMbI 0 NOPAIKY, HAMUHAS OT BEPUIMHBI, GyKBaMHu:
D1, D5, P, - - -, Pl- PaccmaTpuBas 4epresx, Mbl JIETKO 3aMeTHM, YTO

pll = P1, Plz = p2, PQ =P3y--- p:;—l = Pn-1-

ITosTomy

(M +pe+ P+ +p 1 +7,) —(Pr+p2+p3+-..4Pr1) =P

Tak kak
Pi+pa+Pit . +p +0, >V,
a
P+p2+p3t...+paa <V,
TO
V-(p+p2+ps+...+pn-1) <pi,
T. €

z < pl.
, H
Ho P, = nnomamu ABC - - (ecint ABC ecTb OCHOBaHHE); MOTOMY

H
z < (mnomazuABC) - P

ITpu HeOrpaHMYEHHOM BO3PACTAHMH UMCJIA T BEIMYMHA —, OYeBHJIHO,

MoxeT 6LITh Cnenana Kak yrogHo manoit (cTpeMurcs K Hymo). IToatomy

H
¥ nponsBedenre | wrompaap ABC - — |, B KoTOpOM MHOXHMOE He H3Me-
n

HSIETCS, & MHOXHTEJb CTPEMHTCA K HYJTIO, TOXKE CTPEMHTCH K HYJIIO, H TaK
KaK IOJIOXKMTE/IbHAA BEeJMYHHA T MEHBIIIE ITOr0 NPOU3BEAEHHS, TO OHA H
[OAABHO CTPEMHTCH K HYJIO.

To e caMoe paccyaIeHue MOXKHO 6bU10 6bI IOBTOPUTD M O BEIHIHHE .

Mpa1 noxasasu, TakuM 06pa3oM, YTO NP HEOTPAHHYEHHOM YBEJTHYEHHH
4YHCJI2a OPH3M O0BbEeMB! BCIIOMOTATENBbHBIX CTYNEHYATBIX TEN UPUGIHXKA-
I0TC K 06beMaM COOTBETCTBYIOHMX [IMPAMK] KaK yroaHo 6nus-
K 0.

ITII. 3ameTuB 370, BO3bMEM HAINICAHHOE BBIIIE paBeHCTBO (2) M npHIa-

JAHM €My TaKo#H BHI: V-W=z—y.

JlokaxkeM Tenepp, YTO ITO PABEHCTBO BO3MOXKHO TOJBKO TOIZA, KOLIa
V = Vi u ¢ = y. HeiictBurensHo, pasHocts V — Vi, Kak Bcakas
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Pa3HOCTb MOCTOSHHBIX BEJIMYWH, JOJKHA PABHATHLCA NOCTOAHHON BeJIM-
YHHE, PAa3HOCTh Xe€ T — Y, KaKk BCAKAaA Pa3HOCTb MEXKJIYy HepeMEeHHBIMM
BEJITYMHAMHM, CTPEM AN HUMHUCH K HYJ IO, JOJPKHA UIU PABHSATHCH
HeKOTODO# IepeMeHHON BeJIuInHe (CTPeMAILEHCs K HyJII0), LI DaBHATHCS
Hymo. Tak KaK NOCTOSHHAS BEJIMYMHA HE MOXET PaBHATHCH NEPEMEeHHOH,
TO K3 JBYX BO3MOXHOCTE# HaJ0 OCTABHTb TOJIBKO OIHY: Pa3HOCTb T —
y=0;mororma V=Vinz=y.

Mp1 mokasasm, TakuM 00pa3oM, YTO PaCCMATPUBAEMBbIE MHPAMMIBI
PaBHOBEJIHKH" )

JokaszalHasi leMMa OY€Hb IIPOCTO BHIBOAWTCA TAKXKe M3 NpHHIuNa Kaba-
abepn. HefiCTBUTENBHO, BOOGPA3NM, YTO JBe MHPAMHILI C PABHOBEJHKMMHA OC-
HOBAHMSMM U PA3HBIMHU BBICOTAMM IIOCTABJIEHL OCHOBAHMAMM Ha KaKyIo-HHOYIL
nnockocts P (puc. 101), Torna Beakas CeKymas IJIOCKOCTh (J, MapaJjuiebHAS
P, naer s cevennu C MMpaMHAAMH TPEyTOJbHHKHN paBHosenukue (§ 77); ceno-
BATENHLHO, NUPAMUIBI ITH YIOBIETBOPSIOT yCIOBHsiM mpuanmna Kasamsepn, u
noToMy 06beMbl HX DOJIKHBI GBITH 0AMHAaKOBHL. HO 9TO H0OKa3aTeNbCTBO HeNb3s
CYMTATh CTPOTHM, TaK Kak IpuHnun Kasanbepu Hamu me 6B J0Ka3aH.

91. Teopema. Obsem nupamudn pasen npoussedenuio
nA0wWadU ee OCHOBAHUA HA TMPEMb €€ 6bLCOMbL.

D E
N / E D E
ll LN .
B A

(o)

Puc. 101 Puc. 102

CHadasa JokaskeM 3TY TeopeMy JJid MAPaMUIbl TPeyr oMb HOMH, a
3aTEM X MHOTOYTOJBbHOM.

1) Ha ocroBarmn Tpeyrossro#i nupamuapt SABC (puc. 102) moctpoum
Takyio npusMy ABCDE, y koTopoii BBICOTa PaBHA BLICOTE MHPAMHJIEI,
a omno Goxosoe pebpo cosmagaer ¢ pebpom SB. JlokaxkeM, 94T0 06beM
MEPaMUJbl COCTABIIAET TPETHIO YacTh 00beMa 3Toil npuamer. OTHeIHM OT

*) HeobxoauMoCTh CTONE CIIOKHOTO AOKA3ATEIHCTBA STOMH TEOPEMBb! O6LACHACTCT TeM
dakToM, YTO ABa PaBHOBEJHMKHMX TEa HENb3s TAK JIErKO NpeobpasoBbiBaTh OLHO
B JpYroe, KaK 3TO MOXHO OBLIO JeNlaTh C PaBHOBEIMKHMM MHOTOYIONLEAKAMH Ha
mwrockocTH. Vimenno, ecm JaHBl ABa PaBHOBEJMKMX MHOTOTDaHHHKa, TO B OOmeM
ClIy4ae OKa3bIBAETCs HEBO3MOXKHBIM Pa3GHTL OJMH M3 HMX HA TaKHe 4acTH (axKe HpH
HIOMOIIH JONOJIHEHH ), H3 KOTOPHIX MOXHO 65110 6bI COCTaBHTH Apyroi. B wacraocTH,
9TO HEBO3MOXHO AJIsi ABYX NPOHM3BOJIBHBIX TPEYyTOJBHBIX IMHPaMHUJ C PABHOBENMKHUMHM
OCHOBAHHUAIMH W PaBHBIMH BBICOTaMH.
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OpU3MbI JAHHY0 nUpaMuay. Torna ocTaHeTcs 4eThIPEXYTodbHAS THPAMHU-
na SADEC (xoropas ansi sicHOCTH M306packeHa oThesibho). IIposenem
B Hell CeKyuIylo IJIOCKOCTb 4Yepe3 BEPIIMHY S U AHArOHAJbL OCHOBAHMS
DC. Ilonyuymsiunecs 0T 3TOr0 JBe TPEYroJIbHBIE THPAMHILI UMEIOT 06110
BepumHy S u pasuble ocHoBamusas DFEC u DAC, nexaumpe B 0AHOi
NJIOCKOCTH; 3HAYUT, COVIACHO JOKA3AaHHOMH BHIIE JIEMME MHAPaMUABI 3TH
pasHoBesinkn. CpaBuuM onHy u3 mmx, umeHno SDEC, ¢ maunoit nupa-
mugoi. 3a ocHoBanune mupamuasl SDEC Moxuao s3ats ASDE; Torna
BepIinuHa ee GyneT B Touke C' ¥ BHICOTA PABHA BHICOTE HAHHOW MHPAMUIML.
Tak kak ASDE = AABC, to cornacuo Toi xe semme nupamuiasl SDEC
u SABC paBHOBETHKH.

Ilpuama ABCDES Hamui pa3buTa Ha TPH PABHOBEJMKUE IHDAMUIbL:
SABC, SDEC u SDAC. (Taxomy pa3OHeHHIO, 0YEBUIHO, MOXKHO IO/-
BEPTHYTH BCSKYIO TPEYTOJIBHYIO IPU3MY. DTO ABISAETCA OJHAM M3 BASKHBIX
CBOICTB TpeyroyibHO# mpuambl.) Takum 06pazom, cymMma 06BEMOB Tpex
IHPaMUJl, PAaBHOBEJMKHX JAHHOM, COCTAaBiAET O6BEM NPU3MBL, CJeN0BA-
TENHHO,

o6bem SABC = %o6meMa SDEABC = (Hnoma,qn3ABC) . H _

= (mnomanu ABC) - —I;—r,

rae H ecTpb BbICOTa NMpaMBIBL.

2)" Yepes xaxyto-nubyap sepmuny E (puc. 103) ocnoBammsi MmOro-
yronsuoit mupamuast SABCDE uposegem auaronanu EB u EC. Barem
4gepe3 pebpo SE M KaxXAyl0 U3 3THX JuarOHaJeil TPOBEJEM CEKYIIHe
nnockoctr. Toraa MHOrOyroibHas MUPaMuja pa3obbeTcs Ha HECKOJbKO
TPEYTOJIbHBIX, HMEIOLIMX BBICOTY, 06IYyI0 ¢ AanHoi mupamuaoit. O6ozna-
9YMB [IOINAAM OCHOBAHMIL TPEYTONbHBIX mUpamuz, yepes by, bo, b3, BrICOTY
gepe3 H, 6yzem nMeTs: '

1

3
H

= (b1 + ba + b3) - 3= (mnomamu ABCDE) -

1
obbemM SABCDE = §b1 H+ b2 H+ %b;; -H =

H
=3

Cnepcreue Ecnu V, B u H 03Ha4al0T YHCIa, BHIPAKAIOIIME B CO-
OTBETCTBYIOIIMX eAUHUIAX o0beM, NMIOIAah OCHOBAHHS ¥ BHICOT Kaxoii
YTOJHO MUPAMUILI, TO

1
V = -BH.
3
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B
Puc. 103 Puc. 104

92. Teopema. Obsem ycenennot nupamudu pasen cymme
06semo6 mper NUPAMUD, UMEIOUWUT SHLCOMY, 00UHAKOBYIO C Ebi-
comot ycenenHoti NUPamMudnl, 4 OCHOBAHUAMU: O0HA — HUCHEE
ocHosanue danHol nupamudv, Opyzai — GeprHee OCHOSAHUE,
a naowadsv ocHosanus mpemveld nupamudvl pasna cpedremy
2e0MEmMPUYECKOMY NA0ULA0ET. BEPTHE20 U HUICHEZO0 0CHOGAHUT.

IIycTy naomanu ocHoBanuil yceuenHoil mupamuas! (puc. 104) 6yayr B
u b, Beicota H u 06bem V (ycedennas nupaMuia MoxkKeT 6bITb TPEYTOJib-
Had WIM MHOIOYTOJibHAsl — BCe paBHO). Tpebyercd nokasaTb, 4To

V= lBH + !

1 1
3 3bH+ gH\/B :gH(B+b+\/Bb),

rue VBb ectb cpenee reomerpudeckoe Mexny B u b. Ina nokasarenn-
CTRa Ha MEHbIIEM OCHOBAHHMM NOMECTHM MAJYIO MMPAMMUAY, IONOJIHAIO-
HIYI0 JaHHYI0 yCeYeHHyI0 mupaMuay no nounoi. Torna obbem yceuennoit
nupaMuabl Vo MBI MOXKEM pacCMATPHBATL KaK PasHOCTh ABYX O6HEeMOB
MOJIHOM TIMPpaMHUJbl U BEPXHEH JOTOJHUTEILHOM.

O603Ha4MB BBICOTY JONOJHUTENHHOM mMpaMuasl GYKBOH , MBI Hail-
JAeM, 49TO

1 1

§(BH+Bw —bz) = 5[BH+ (B - b):r:]
s HaxoXKaeHUsl BBICOTHI £ BOCHOIb3yeMcs TeopeMoii § 74, cormacHo

KOTOPO# MBI MOXKEM HANUCATL YPABHEHHE:

B _ (H + z)*

V:%B(H+x)—%bx=

b 2

Jas ynpomieHus ITOro ypaBHeHMs! M3BliedeM U3 obeux wvacreil era
apupmeTnIecKHi KBAAPATHLIH KODEHb:

\/§~H+x
Vb ooz
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W3 sroro ypasHenusi (KOTOpOE MOXKHO DACCMATPHBATH KaK HPODOD-

LHIO) HOJTyquM:
zvVB = HVb + :c\/E,

OTKYH2

(VB - vb)z = HVb

H, CJIeJOBaTeNbHO,

_ HW
It——————\/g_\/l;.

IloacraBus 3r0 BHIpaXkeHne B hOPMYILY, BHIBEJCHHYIO HaMH Jid ofbeMa

V', vaitnem:
_1 (B - b)HVb
V--3 [BH+—_——_\/§~\/5 ]

Tak xak B — b = (VB + vb)(VB — Vb), 10 10 cokpamenun gpobu Ha
pastocts VB — vb nomy4mm:

V= [BH+(\/§+\/5)Hx/E] +%(BH+}1\/19_b+bH) -

3
=%H(B+b+\/ﬁ),

T. €. HoJYy4uM Ty HGOPMYIIy, KOTOPYIO TPebOBAIOCH HOKA3ATD.

3. IOJOBHUE MHOTOI'PAHHUKOB

93. Onpegenenne. JIBa MHOrOrpaHHHKA HAa3BIBAIOTCH TMOAOBGHDI-
MH, €CJId OHH HMEIT COOTBETCTBEHHO DABHBIE MHOrOTPAHHBIE YTJIBI 1
COOTBETCTBEHHO Mogob6HbIe rpasi. CoOTBETCTBEHHbIE JIEMEHTHI ITOROOHBIX
MHOTOrPaHHHMKOB Ha3bIBAIOTCA CXOACTBEHHBIMHU.

U3 sToro onpeznenenus cieayer, 4To B MOAOOHBIX MHOrOTPAHHUKAX:

1) AByrpaHHBIE YTJIBI COOTBETCTBEHHO PABHBI M OJHHAKOBO PACIOJIOXKE-
HBJ, IOTOMY YTO MHOTOTDAHHBLIE YTJIHI DABHBL;

2) cxoxcrBeHnble pebpa MPOMOPIHOHAJLHBI, MOTOMY 9YTO B KAaXKIBIX
ABYX IMOAOOGHBIX IpaHSIX OTHOLIEHHE CXOACTBEHHBIX pPefep OIHO K TO JKe
M B KaXXJIOM MHOrOIDaHHUKE COCEIHHE I'paHM MMeEIT 10 obmemy pebpy.
B03MOKHOCTB CyLIeCTBOBAHUSA MOI0OHEIX MHOIOIPAHHHKOB JOKA3bIBAETCS
caeayromei TeopeMo.

94. Teopema. Ecau e nupasude nposedem (puc. 105) ce-
xywyro naockocms (A, B1C1D, Ey) napaateavro ocrosanuto, mo
omcevem om nee Opyayro nupamudy (SA;B1C1D1Ey), nodobryro
danroti.
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Tak kak A; B;||AB, B;C||BC u t. 8. To 60KOBbIE I'DaHH ABYX HHPaMHEA,
NOJOOHBI; OCHOBAHMA HX Takxke nonobHol (§ 74). Ocraerca noxaszarhk
PaBEHCTBO MHOTOrPaHHbIX YIJIOB.

Yron S y obenx mmpamMua obmumii; Tpex-
rpansbie yrael A;, By,Cy,... paBHbI coOT-
Bercreenno yrmam A, B,C,..., noroMy 4rto
Yy KaXao#l mapbl 3THX YLAOB HMEETCA no
OZHOMY H TOMY XK€ JBYIrDAaHHOMY YAy, pac-
IOJIOKEHHOMY MEXK/IY IBYMsl COOTBETCTBEH-
HO PaBHBIMH U OJMHAKOBO PACIIOJ0KEHHBIMM
IUIOCKUMH yIJIaMM; TaK, y yros A u Ay ojun
M TOT XKe ABYrpaHHbIf yron (c pebpom AS)
JIEKUT MEXK/AY PABHBIMH IIJIOCKMMH YIJIAMH:
SA1E, = SAE u SA;B; = SAB.

95. Teopema. IlTosepxmocmu no-
0OOHBIT MHOZ202PAHHUKOE OMHOCAMCA,
xax xeadpamuvi crodcmeenmwr pebep. Puc. 105
Ilycrs Py, Py, Ps, ..., P, o3nagaroT mmomanu
OTJENBHLIX rpaHeif OJHOrO W3 HONOOHBIX MHOrOTDAHHHMKOB, a Pj, P2,
P3y-.-,Pn — IIOHAAA CXONCTBEHHBIX IDaHell APYroro; NOJOKHM ele,
yro L u l 6yayT pymansl nsyx kakux-auGyap cxoncTBeHHbix pebep. Torza
BCJI€/ICTBHE TIOAOOHS CXOXCTBEHHBIX rpaHeit U IPOIOPIHOHANTLHOCTH BCEX
CXOACTBeHHBIX pebep Oyaem uMeTh:

p_LI* P _L* P L %

nTF m T E p T E T p T

OTKYAa 1O CBOHCTBY PsAJia paB-
HBIX OTHOLIEHUH TIOJLyYNM:

A
‘ P1+P2+P3+...+Pn__L_2
s Pr+p2tps+...+pn 2’
1
a d : 96. Teopema. Ob6zemn

NOJOGHBIT MHO202PANHUROE
OMHOCRMCR, KAK YO crod-
CMBERNNT pebep.

A D 4 D OrpannauMcs  BOKa3aTeNb-
1 ! cTBOM 3TOil TEOpPeMbl TOJIb-

B C B, C KO Ans noxobHbIX AApaMuj,
Puc. 108 IIyctes (puc. 106) nupammas:

SABCDE H SlAlBlchlEl
noaobuni. BnoxuM BTOpy0 nupammay B UepByO TaK, 9TOBRI ¥ HUX
COBIIAJIM paBHBIE MHOPOTPaHHLIE YNl S H 5.

Torna ocHobaHHe
Ay B,Ci D1 E,
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3aiiMeT HeKOTOpOe MHoJioxKeHHMe abcde, nmpudeM CTOpoHbI GyayT COOTBET-
CTBEHHO mapaJiieibHbl cropodaM AB, BC,... (Bciaegcrsue TOro, 49To co-
OTBETCTBYIOIIHE IJIOCKUE YIJVIBI TpeXrpaHHsix yrnos A u Ay, B n By u
T. a. pasusr). Ilostomy nnockocrs abede napannensna ABCDE. Ilycrs
SO u So — BeIcOTH ABYX nupaMua. Torma o6vem ABCDE = (wiomanu

ABCDE) - %SO; obvem abede = (nnomanu abede) - %So.

CrenosateibHO,

06vem SABCDE  mnoupae ABCDE SO

obbem Sabede  momanpabede  So
HO
nnomaxs ABCDE S0?
mromanp abede ~ So?’
HO3TOMY

06vem SABCDE _ SO® _ S A3
o6bem Sabcde ~ So3  Sa3’

4. TIOHATHUE O ITPABMJILHBIX MHOTOIT'PAHHUKAX

MHOrorpaHHEK Ha3bIBAETCH IPABHIIbHBIM, €CJIM BCE €r0 MPAHA — pPaB-
HBbIE IIPAaBUJIbHBIE MHOIOYTOJIbHUKHA M BCE MHOIOTPaHHbie YIJibl PABHEI (Ta-
KOB, HanpuMep, Ky6). U3 sToro onpenenenns CleAyeT, YTO B IPaBHILHBIX
MHOFOTDAHHHMKA3X PaBHBI BCE ILIOCKHE YIJIbI, BCE ABYTDAaHHBIE YIJIbI H BCE
pebpa.

97. IlepeunciieHne NPaBUJIBLHBIX MHOTOrPAaHHHUKOB. IIpumem
BO BHHMaHHe, YTO B MHOIOTPAHHOM yIJie HauMeHbINee YHCJIO FDaHel TpH,
¥ 4TO CyMMa IIOCKHX YIJIOB BBIIYKJIOTO MHOrOIDAHHOTO yrila MeHbIe 4d
(§ 51).

Ka2xip1it yroy npaBUIBHOTO TPEyTroJbHUKa PaBeH 2/3d. Ecsu nosTopum
%’3d cinaraeMbiM 3, 4 ¥ 5 pa3, TO mOny4YHM CyMMBbI, MeHbtme 4d, a ecnm
MOBTOPUM %’3d cinaraeMbiM 6 pa3 wim Gonee, TO nosiyduMm B cymme 4d
uu 6oee. IlodaTOMy M3 NIOCKKX yriioB, PABHBIX YIVIaM IIPABHIBLHOTO Tpe-
YTOJIbHHKA, MOXKHO 00pa3s0BaTh BLIMYKJIBIE MHOTOIDAaHHBIE YIJIBI TOJIBKO
TpeX BHJAOB: TPEXIPaHHBbIE, YeThIpeXrpaHHble ¥ naturpanusie. Caenosa-
TeJbHO, €CJTH FPAHAMH NPABHJILHOIO MHOTOTDAHHHKA CJIYKAT IPABANLHEIE
TPEYTOJbHUKH, TO B BEPIIMHE MHOIOFPDAHHUKA MOLYT CXONMTHCA MK 3
pebpa, mu 4 pebpa, unn 5 pebep. COOTBETCTBEHHO C ITHM HMEETCH TPH
BH/JIa PABHJIBHLIX MHOTOTPDAHHUKOB C TPEYrOJbHBIMH MDAHAMM:

1) IIpapunbHBI 9€THIPEXIPAHHAK, WM TETPAIAP, NOBEPXHOCTH KO-
TOPOTO COCTABJIEHA M3 YeTHIPEX NPABHJILHBIX TPEYTOIbHIKOB (puc. 107).
On umeer 4 rpann, 4 Bepuuss u 6 pebep.
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——d

JA‘?
Lo

Puc. 107 Puc. 108 Puc. 109 Puc. 110

2) IlpaBuiabHBILE BOCBMUIDAHHMK, WIH OKTA3/P, IIOBEPXHOCTH KOTO-
POro COCTABJIEHa M3 BOCbMH IPaBUJbHBIX TPeyroyibHAKOB (puc. 108). On
umeeT § rpaneit, 6 Bepmux u 12 pebep.

3) IIpaBuneHblt 20-rpaHHHK, WA MKOCA3/AP, 00Da30BaHHbIN ABaaIa-
THIO NPaBUIbLHBIME TpeyroasHukamu (puc. 109). On umeer 20 rpaneit, 12
pepuinH u 30 pebep.

Yron kBagpaTa paBeH d, a yroJ NpaBWJIbHOrO NATHYIOJIbHUKA PaBeH
6/5d, noBropsas oTH yruisl caraeMbiM 3 pasa, IOJIY4aeM CyMMbI, MEHbILHE
4d, a moBTOpsIs MX 4 pa3a umm Gosee, nosyvaeM 4d umm Hosee. Ilosromy uz
MJIOCKHX YIVIOB, PaBHBIX YIJIaM KB3JIPATa WJIM OPaBUJIBHOLO OSTHYTOJb-
HHK2, MOXXHO 06pa30BaTh TOJBLKO TPEXTPAHHbIE YIVIbIL.

A 1o’TOMY, €C/IM TpPaHSMH MHOPOTPAHHHMKA CJIYXKAT KBAJAPAaTHI, TO
B KaXJOfl BepIIMHE MOT'YT CXOAuTbCa b 3 pebpa. Mmeercss enun-
CTBEHHbIH IPaBHJILHBIH MHOPOrPaHHHK 3TOr0 poJa — 3TO NPABWJILHBIM
LIECTHTPAHHUK, HIIH TeKcasup, wm ky6 (puc. 110). On umeer 6 rpanei,
8 BepumuH u 12 pebep.

Ecmn rpaHgMu npaBMJIBHOO MHOI'OTPAHHMKA
CJIy2KaT IpaBUJIbHbIE NATHYTOJABHUKM, TO B KAXKIOH
BEPHIMHE MOTYT CXOAUThCH Juiub 3 pedpa.

3
CymecTByeT eIMHCTBEHHbIH NpPABHIbHBIA MHO-
TOTPaHHUK 3TOr0 poja — HNPaBWILHEIN 12-rpaHHMK,
“ A unu gonexkas’ap. O nMeer 12 rpaneit, 20 Bepmumn

1 30 pebep (puc. 111).
Yros IpaBHABLHOrO IUECTUYTOJIbBHYKA PaBeH ‘}/3d,
Puc. 111 HO3TOMY W3 TaKHX YIJIOB HEJb3f 00pa30BaTh [asKe
TpexrpaHHoro yria. VI3 yrmioB nmpaBMabHBIX MHO-
rOYroOJBLHHKOB, HMeomux 6ojlee 6 CTOPOH, NOJABHO
HeJb3A 06pa30BATh HUKAKOTO BHIIYKJIOr0 MHOIOTPaHHOTO yTia.

Orcrona crenyer, 4TO PaHsMH HPAaBUJIBHOIO MHOIOTDaHHHKA MOTYT
CJIY>KMTb JIMIIb TPABUJIbHBIE TPEYrOJILHUKH, KBAJAPaThl W NPABHJIbHBIE
MSTHYFOJAbHUKH.

TaxkuM 06pa3oM, BCEI'0 MOXKeT CYIECTBOBATH JUINL [SATh BHIOB IIpa-
BWJIbHBIX MHOTOI'DAaHHHUKOB, YKA3AHHBIX BbIIIE.
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Puc. 118

Puc. 112

98. IlocTrpoeHHne MpaBUJILHLIX MHOTOIPAHHMKOB. ManoxeHHbIe
BEIIIE PACCyKJAEHUA O BOSMOXKHBIX BHAAX MPABUIHHBIX MHOTOTPAHHHKOB
JMOKa3bIBAIOT, YTO MOKET CYNIECTBOBATh He oJlee AT BUAOB IPABUIBHBIX
MHOI'OTPDAHHUKOB.

Ho u3 srux paccyxaeHuil elye He BHITEKAET, YTO BCe I3TH NAThH BH-
JOB NPAaBUIIbHBIX MHOIOIDAHHHKOB [IeiCTBHTENLHO CYIECTBYIOT, T. €. YTO
MOZKHO NPOBEJeHNeM IIJIOCKOCTEH B IPOCTPAHCTBE OCYUIECTBUTh IIOCTPO-
eHHe KaXKJOI'0 U3 STUX MATH BO3MOMKHBIX IPABHJIbHAIX MHOTOTDAHHHKOB.
Y106b1 yOeauThCS B CYIIECTBOBAHWH BCEX MPABUJILHBIX MHOTOTPAHHUKOB,
JAOCTaTO4YHO YKa3aTh CHOcob mocTpoeHus: Kaxgaoro u3 Hux. Crocob mo-
cTpoenua Kyba ykasarh BecbMa Jierko. JlefCTBUTENBbHO, GepeM MPOH3-
BOJIbHYIO IJIOCKOCTh P M B Heil Kakoi-mbo KBajapaT; 4epe3 CTOPOHLI
3TOro KB3JIPaTa IIPOBOAMM IIIOCKOCTH, NEPIEHINKYAAPHbIE K ILTIOCKOCTH
P. Takux mnockocreit Oyger uernipe. [anee mpoBomuM ILTOCKOCTh (),
napajuiesibHyl0o P u oTcTOsImYI0 OT Hee HA PACCTOSHHMH, PABHOM CTO-
pore kBajaparta. lllecTy nony4ueHHbIx miockocTeil 06pasyor rpann Ky6a;
JBEHAIIATh MPAMBIX — Il€PeCedeHUuA KAXKAOH Maphl NepeceKArNIMXCs
IJIOCKOCTell — ABNAI0TCA pebpamm kyba, a BoceMb TO4YeK NepecedeHHs
KaXKJI0Mi TPOMKM NepeceKaloIMXCs ILIOCKOCTEH ClIyKaT BepIuMHaMu Ky6a.
B sTom nlerko yGenuThcs, HEMOCPEACTBEHHO PACCMATPHBAA MOIYYCHHYIO
COBOKYNHOCTB TOY€K, NPAMBIX H ILIOCKOCTeH. YMest OCTPOUTH Ky, Jer-
KO HaiiTH CHocob MOCTPOeHHA BCeX APYIHX NPAaBHJIBHBIX MHOIOTDAHHH-
KOB.

Ilocrpoenne npapniabHOro Terpasfpa. llycrs aan ky6 (puc. 112).
BospmeM kakyro-EuGyap ero Bepinuny, HanpuMep A. B Heit cxonsrca Tpu
rpann Ky6a, nmeromue ¢popMy kBaapaTos. B kaxaom u3 3THX KBaIpa