HHHUKUTUH

[EOMETPIS




H H HUKHUTHH

[[EOMETPU

Vuebnur drn 6 — 8 raaccos

WU3OAHUE OEBSTOE

Y meepacoén
Munucmepcmeom npoceewjenuns PCPCP

rOCYNAPCTBEHHOE )
YUYEBHO-NIEJATOTMYECKOE M3IATEJILCTBO
MHHHWCTEPCTBA MPOCBEIIEHHS PCOCP

MockBa 1964



B nozroToBke mecToro Ma3faHus yueGHMKa H MpH-
BeJleHHH €ro B COOTBETCTBHE C HOBOH IPOrpaMMoii
JIsl BOCBMHJIETHEH IIKOJIBl NMPHHHMaJ yyacTHe 3achy-
3KeHHblil yuntess wkosst PCOCP K. C. Bozywesckudil.



rf1ABAI.
OCHOBHbLIE MMOHATHS.

§ 1. UTO TAKOE I'EOMETPHSI.

Mel npuctynaeM K H3y4yeHHIO HOBoro yueGHoro npeamera. HaseiBa-
ercsi 3ToT yueGHbIA npeaMer reoMeT p u 1. CIoBo 3TO rpeyeckoe.
B nepeBoze Ha pycckuii si3bIK OHO O3HauyaeT 3eMJeMepHe.

FeoMeTpHsi BO3HHKJA ‘elllé B rMy6OKOH APEBHOCTH, KOrja JIOASAM
NPUULJIOCh 3aHHMAThCSl H3MepPeHHeM pPacCTOSIHHH, BBIYHUCJATH MJIOLIAAH
3eMeJIbHBIX Y4aCTKOB pa3HooOpa3HOH (popMbl H Pa3JHYHBIX pa3MepoB,
COCTaBJ/ISATh NJIAHBI 3eMeJbHBIX Y4YacTKOB, ONpefe/sTb MO MJaHy HX
HacTosiliie pasMephl, BBIYUCAATH BMECTHMOCTb Pa3JIHYHLIX COOPYXKEeHHH,
COCYZIOB.

Heckonbko Thicsu sieT Hasazn B apeBHeM Erunte Gpiin BhipaGoTaHb!
npaBHJa, KOTOPHIMH NOJIB30BAJIHCh JIIOAH TNPH BBIYHCJEHHH DPasJHy-
HBIX PacCTOSTHHH, mJouianed U OoOGBEMOB.

Exxeronuele pasnuBbl pekn Hua Hajo/ro 3aTtondisfiy nJaofOpOLHYIO
JIOJIHHY pPeKH H CMbIBAJ/IH CJIeAbl TPAHHL] MEXKAY 3eMeJIbHEIMH YYacTKaMH.
IMocne pasnuBa eruntsiHe AO/KHBI GbUIM HAaXOAMTb CBOH 3eMeJibHhEe
YY4acTKH H CHOBa BOCCTaHABJIMBAaTh X rpaHHUlbl. Bcé 310 6O cBsI3aHO
CO CJIOXXHBIMH H3MEPHTEJbHBIMH, YEPTEKHBIMH H BBIYHC/HTENbHbIMH
pa6oTaMH. :

EruntsiHe BesiM OKHBJIEHHYIO TOPTrOBJIO C rpeKaMH. ['pekH nosaum-
CTBOBaJIM 3HAaHHS Yy €TMOTSH, AOMOJHMJH, YTOUHHJH HX, NMOCTENeHHO
pasBHJIM H TNpHuBeJH B cucteMy. Oco6eHHO MHOTO B JieJle Pa3BHTHS reo-
MeTPHH CcleJia] rpeueckuil yuéHoiii-Matematuk EBK/MA, XuUBLIMI aBe
THICSIYH ABeCTH JieT Hasdal. PaspaGoraHHyio UM HayKy OH H3JI0XKHJ B
TPMHALNATH KHHrax, Koropble HasBal «Hauasay.

«Hauana» EBkanza conep:xkanu cBefieHHs He TOJMLKO 10 F€OMETPHH,
Ho W 1o apudmetuke. [To o6pasny eBkaunoBbIX «Hauas» cocraBisioTes
IIKOJIbHBlE y4eOHHKH H 10 HacTosilliee BpeMs. B HeKOTOpBIX cTpaHax
JoJroe BpeMsi WKOJbHHKH H3y4aJH reomeTpHio mo nepeeony «Hauaa»
EBkunna.

B Hacrosiee  BpeMsi cofiep:kaHHe TeOMETPHH 3HAUMTEJNbHO pasHo-
oGpasHee H cjoxHee. Ha ypokax reoMeTpuu Mbl Gosiee noapoGHO 03Ha-
KOMHMCS C TeM, KaKHMH BOIIDOCAMH OHa 3aHMMAaeTcsl H YTO COCTaBJsieT
€€ cojepKaHHe.



§ 2. FTEOMETPUYECKOE TEJI0. MOBEPXHOCTb. JIUHUA. TOUYKA.

Okpyxarole Hac mpegMeTbl Mbl MOXEM HM3yyaTb [10-PasHOMY.
Hanpumep, o IKO/JILHOM 3JaHHH MOXHO CKa3aTh, YTO OHO KHPIHYHOE
(4711 1epeBsiHHOE), TEMHO-KpacHoe (MAM APYroro IBera); CTBOJ Gepésbl
GeJblii; JTHCTbSI HAa NepeBbsiX 3eséHble (MJIH XEaTole). O YepHHIbHH-
Ile MOXeM CKasaTh, YTO OHa cJie/laHa H3 IJ1aCTMacchl, YTO OHa 4ép-
Has. Knacchasi komHara cBervias, Témaas. SI6/OKO  pyMsiHOe,
COYHOE, BKYCHOe.

OnHako Ha 3aHATHAX M0 reOMETPHH B OKPYXKAIOWUX MNpeAMeTax
Hac He MHTEPEeCYIOT HH MaTepHaJi, H3 KOTOPOro OHH CJeJlaHbl, HH LBET,
HH TO COCTOSiHHe, B KaKOM OHH HaxonsTcsi (TBépjoe, KHIKOE); BCeM
5THUM 3aHHMAIOTCS HAa YPOKaxX eCTeCTBO3HaHHS, (PU3HKH, XHMHH.

[Ipu u3yueHun reomerpuu Hac GyayT HHTepecoBaTb GOpMa u
pa3Mepn npexmeroB. Hanpumep, U JiepeBsiHHEIA, U KapTOHHBII, H
IPOBOJIOYHBIH Ky6 HOCAT ONHO M TO e HasBaHHe — KyO (uepT. ).

-

Yepr. 1.

OTH npexMeThl ClesaHbl H3 PA3JIHYHOrO MaTepHasa, HO HMelOT ONHY
¥ Ty e (opMy, OTIHYAIOTCA TOJILKO CBOMMH pa3MepaMH.

Touno Tak ke ¢yTOO/LHBIH MY, JePEBAHHBIA [ap, Pe3HHOBDIIT
MY, MBIILHHIA Ny3bipb UMEIOT ONHYH Ty Xe ¢dopMy — dopmy wapa
(uept. 2).

Yepr. 2. -

Ecau He o6pawars BHHMaHHs1 Ha ¢HU3HYeCKHe CBOMCTBAa NpegMeTa
(MaTepnaJs, H3 KOTOpOro OH CHAe/aH, LBeT H T. A.), @ pacCMaTpHBAThb
TOJMILKO (OpPMY NpeaAMeTa H ero pasMepbl, TO 3TOMY MHpeAMETY MOXHO
laTh Ha3BaHHe F€eOMETPDHYECKOro TeJa.
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Ha ueprexe 3 mano usobpaxeHue 3faHusi Mockosckoro rocynap-
cTBeHHOro yHuBepcuteta uMeHn M. B. Jlomosocosa.

PaccmatpuBasi ero ¢ reOMETpHUECKOH TOYKH 3peHHs, Mbl obpaiaeM
BHHMaHHMEe Ha €ro pasMephbl, B3aHMHOE PacloJOXeHHe OTAeJbHbIX Yac-

Ted, HX ¢opmy.

Ecsy npoiiTd No KOMHaTe B KAKOM-HHOYAb HANpaBJe€HHH, TO MOXKHO
B KOHIIE KOHIIOB JJOHTH O CTeHbl. [laJibiie uaTH Helb3sg. KoMHaTa ¢ sToi
CTODOHBbI OrpaHuyeHa, MMeeT rpaHuly. To xe caMoe NMOJYYHTCS, €CHH
Mbl NOIHAEM O KOMHaTe B IPYTroM HalpaBJieHHH.

Ecni B KoMHaTe nojGpocHTh BBEPX MAY HJH KakKOH-HHOGYAb ApY-
roif JIErkui npeiMer, TO OH JOJETHT JO NOTOJKa H YHAapHTCsS O Hero.
Brixomut, 4TO KOMHaTa OrpaHHyeHa He TOJBKO C GOKOB, HO TaKxe
cBepxXy M cHu3y. 'panuua tesa ecTb MOBEPXHOCTbH.

3a MOBEPXHOCTh MOXKHO YCJ/IOBHO NPHHSATh, HalpuMep, JHCT 6GymarH,
ecJiH ITpeHebpeyb €ro TOJIIHHOH; TAaKHM 06pa3oM, MMOBEPXHOCTL MOXKHO
npeicTaBHTh cebe OTHAENBHO OT FeOMETPHUYECKOTrO TeJsa.

Ecau yacTh noBepxHOCTH 6eJioro Jicta 6yMarH 3aKpacHTb KaKo#-
HHOYAb Kpackol (uepT. 4), TO 3aKpauleHHas 4acTb GYyAeT OTIAENSATHCS
OT 6eJIOH YacTH JIMCTA JIHHHEH.

JIMHHST OorpaHHYHBaeT 3aKpalleHHYIO 4acTb MOBEPXHOCTH JiHcTa 6y-
maru. 'paHnua nosepxHOCTH €CTb JHHHUS.

- 3a JIHKHMIO MOXXHO YCJIOBHO NPHHATb, HampuMep, HaTAHYTYIO HJIH
HeHATAHYTYIO HHTh.



Jhimmio ycnoBHO MOXHO u306pasuTh MeJIOM Ha IOCKe HJTH KapaH-
oM na Jucte Oymars.

TakuMm o6pas3oM, JIMHHIO MOXHO. MpeACTaBUTb cefe OTAe/AbHO OT
1IOBEPXHOCTH, €C/H NpeHeOpeyb TOJIUHHOH MOJydYarolMXcsi u3o6pa-
MKEeHUH. .

Ecau B3siTh uacTb KakKoH-HUOYAb JIMHHH, TO KOHIAMH e€ OyayT
TOYKH.

3a TOUKy MOXKHO YCJOBHO NPUHATb TO H300pa)KeHHe, KOTOpoe Io-
JYYHTCS Ha JHCTe OyMmaru, €cJH Ha 3TOT JIHCT HaJaBHTb KOHIIOM
OCTPO OTTOYEHHOro KapaHjama. Takum o6-
pa3oM, TOUKY MOXKHO NpeACTaBUTb cebe OT-
JeJbHO OT JIMHUH, €CJH NpeHeOperarb pas-
MepaMH MOJIyYaroUIUXCs H306paKeHuH.

OTMeTHM MeJIOM Ha JOCKe HeCKOJIbKO TO-
yek. UToObl pas/inyaTh 3TH TOYKH, MOXKHO
UX @pPOHYMepOBaTh. MM O6O3HAYMTh KaxK-

Uepr. 4 Ayl10 TO4YKY OyKBOH.
B reomerpuu npHHSATO 0603HaYaTh TOYKH
3arJiaBHbIMH GyKBaMH JIaTHHCKoro ajdaBura. Ha ueprexe 5 H3obpa-
KeHbl: Toyka A, Touka B, touka C, touka D, Touka E.

°E

YepTt. 5.

Takum ke 06pa3oM Mbl MOXKEM OTMETHTb TOYKH Ha JMCTe GyMaru.
Ha noBepXHOCTH 3eMJH TOYKH OTMEYAIOTCS KOJbIILIKAMH, HHOTAA
craButcs CTONOHK (uepT. 6).

§ 3. MPSIMAS. JIYY. OTPE3OK. JIOMAHAS.

Ecan Tyro HartsiHyTb WIHYp (4epT. 7), TO OH AACT NpeACTaBJ/EHHE
o npsivoil uHUH. Ecin ocsabuM HaTsKeHHe, NOJIYYHM H300paxKeHHe
KpuBo#i yuHuH. Kpaii cTosa, kpa#i Jiucra 6ymaru, MecTo, rie CXOAfATCA
IiBe CTeHbl KJIaCCHOH KOMHATBI, JIyY CBeTa TOXe JaloT NpeJCcTaB/eHHe O
OpsIMOil JIHHUH,

Jns nosayyeHust NPSMOH JIMHHH MOXHO aKKypaTHO COTHYTb JIHCT
6ymaru. Mecto cruba Gyner npsiMol JiuHueii (uepT. 8). Takum corny-
TBIM JIHCTOM MOXKHO BOCIIOJIb30BaThCS AJIS IPOBEAEHHsT NPSAMBIX JIHHHH
Ha Oywmare.
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Ins npoBeneHHs NpSIMBIX JMHHH Ha GyMare HJIM KJacCHOH Joc-
Ke OOBIKHOBEHHO [10J/Ib3YIOTCSl JIHHEHKOH.
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Uepr. 7.

ﬂnonmxu, KaMeHIIHKH, CTOJIAPpbl  IJid
0603Hauemm ﬂpﬂMOﬁ JIHHUH TIOJIb3YIOTCS
LUIHypOM, KOTOPBIH HaTHpaercs YIVIeM HJIH
MesioM. HaTsuyTeli IWHYp OTTATHBAIOT, 3a-
TEeM OTNYCKaloT. Ha JOCKe HJIH Ha CTeHe
OCTaHeTCA cJel WHypa B BHAe NPSIMOH JiH-
HUH (yepT. 9). =
[Npsimasi TuHUA ¥MeeT cJaenyioliHe CBOM-
cTBa: Uepr. 8
|. lIpamasn avnus GeckorneuHa. pr. S
H306pa3utb MOXKHO TOJIbKO YacTh NpsiMO¥ JHHHH (uepT. 10).
2. Yepe3 arobbre 08e MOUKE MONCHO npoO8ecmu npamyio

ARHLIO, B8 ROUMOM MOABKO OOHY.




Ha stom cBoficTBe IPsIMO{i OcHOBaHa npoBepKaTHHEAKH. Ecan Mbl

Ha Oymare 0603HayHMN JBe TOYKH H Yepe3 HHX KapaHJAIIOM aKKypaTHO
- ___ TpoBeiéM NO Kpaw JHHEHKH JIHHHIO,
Yepr. 10 a 3areM  MOBepHeM JIMHEAKY Ipyro#

CTOPOHOH H CHOBa NpOBENEM MO Kpaio

JIHHEAKH Yepes Te XKe TOUKH APYTyIO JIMHHIO H €CJIM [PH 3TOM JIHHHH
COJIBIOTCA, TO JIMHEHKa npasuabHas (uept. 11). Ecau ke JuHuM He co-
JIIOTCA, TO 3TO MMOKAXKET, YTO JIHHeHKa c/lelaHa HelmpaBHJILHO (4epT. 12).

=
Q
@ﬁ —— - S— — S— S——
: Yeprt. 11 Yepr.12
a — —
—— .
A 8 __ yy 7yy
Yepr. 13. ' Yepr. 14.

IlpsiMast JiuHHA Ha JocKe WM Ha Gymare 0603HAYaeTcCsi MJIM OXHOM
MaJsioif 6YKBOJi JIATHHCKOro aJipaBHTa, HJH ABYMs GOJIbIUMMH OyKBaMH,
MOCTAaBJIEHHBIMH B [BYX pas/IMYHbIX TOYKax STOH npsmoi (uept. 13).

Ecsai Ha npsiMoii JIMHUH OTMETHM KaKylo-HH- -
6yab TOUKY, TO MOJIYYHM 1Ba Jyua (uepT. 14). o -~

JlyuyoM HasbBaioT yacTb NpsIMOH JIHHHH,
OrpaHHYeHHYI0 C OHOH cTOpoHH (uepT. 15).
Jlyu Takxe oGosHayaeTcs HJIH OJHOH MaJloi
GyKBOHl JIaTHHCKOro aJjgaBuTa, HJIH JABYMA g
6osblIMMH GYKBaMH, H3 KOTOPBIX OJHA CTaBHT-
cs B HayaJie Jiyya. Uepr. 15.

Yactb npsiMoOif, orpaHHueHHasi ¢ o6eHX CTODOH, HasblBaeTcsi O T-
peskowm npsmoi (uepr. 16).

-—- g - Otpe3ok, Kak W npsamas  JHHHSA,
y 8 o603HayaeTcsl HJIH ONHOH OYKBOH, HJH
— nByms. B mocnenseM ciayuae sTH GyKBbl

Yepr. 16. 0603Hayal0T KOHIBI oTpe3ka (uepT. 16).

Jluaus, cocrosias H3 HECKOJbKHX
OTPE3KOB, He JIeXalUlUX Ha ONHOH NpSIMOF, Ha3biBaeTCs JOMaHO it
(uept. 17, a@). Ecau KoHUBI JIOMaHOH COBNAafaioT, TO TaKas JioMaHas
Ha3biBaeTcs1 3aMKH Y To # (uept. 17, 6).

”—\/

a) o)
Yepr. 17.



§ 4. MJOCKOCTb.

Ipencrasuth ceGe MJIOCKOCTb MOXKHO, paccCMaTpHBasi MOBEPXHOCTb
CTOoJ1a, 3€PKaJjla HJIH TIOBEPXHOCThL CIIOKOHHOH BOJABI B COCYAe HJH B
npyle B THXYyIO NOTOLY.

Ecsu yepes 1aBe JioGble TOUKH MJIOCKOCTH HPOBECTH TMpPSIMYIO,
TO BCE TOYKH 3TOH NMPAMOH OKa)<yTcsl JieXamHMH Ha TOH XKe mJioC-
KOCTH.

SIBnsieTest in KakaA-HUOYIb MOBEPXHOCTh MJIOCKOCTBIO, JIETKO MpO-
BEpUThb, NPUKJAABIBASL K NMOBEPXHOCTH B JIOOOM HAMpAaBJIEHHH NpOBe-
PeHHYIO JIHHEeHKY.

IpsAMble JIHHUH, JIyYH H OTPe3KH Mbl CUHTAJH JIEXKALIMMH Ha I1JIOC-
KOCTH.

Touku, NUHHH W MOBEPXHOCTH, B3SIThle OTAGNBHO HJIH B KOMOHHA-
LHAX APYT C APYroM, o6pa3yloT reoMeTpHYecCKHe QUTYypPH
(uepT. 18).

Yepr. 18.

Yacth reoMeTpuH, KOTOpasi 3aHMMAeTCsi H3yuyeHHeM ¢(uryp, BCe
4acTH KOTOPBIX PAacloJIOXKeHb! Ha OLHOH TMJIOCKOCTH, HasblBaeTcs It J a-
HHMeTpHeEH.

Yacth reoMeTpHH, 3aHHMAIOWIASCSH H3yuyeHHeM (Hryp, KOTOpble He
MOryT ObiThb MOMeIUEeHbl B OJHOH IJIOCKOCTH, Ha3blBaeTcsi C Te p e 0-
MeTpHeEH.

§ 5. CPABHEHUE OTPE3KOB. QENCTBHUSA HAill OTPE3KAMH.

1. PaBHble U HepaBHbie OTpe3KH.

OTpe3Kn Ha3bIBAIOTCA PaBHBLIMM, €CJH OHH MOTYT GBLITh HANOKEHBI
OJMH Ha JAPYroi TaK, YTO KOHIbI HX COBHANYT.

[Tyctb Ham nanbl ABa oTpeska AB u CD (uept. 19). Hanoxum otpe-
30k AB Ha otpe3ok CD Ttak, uto6bl Touka AcoBnanac Toukoi C, H
otpe3ok ABuanpasum no orpesky CD. Ecau Touka B copnagaerc Toy-
Ko# D, 1o otpesku AB u CD pasubl; AB = CD.

L g £ M
c - D K 0
S . e———

YepT. 19. Yepr. 20.



CpaBuuM aBa otpeska KO u EM (uept. 20). Hanoxum orpesok KO
Ha oTpe3ok EM Ttax, uto6bl Toukd K u E coBmanu. Otpe3ok KO na-
npasuM no orpesky EM. Ecuu Touka O okaercs rie-HuOYIb MeXKLY
ToukaMi E u M, To roBopdT, uto oTpesok EM Gonbue oTpeska KO;
orpe3ok- KO menblue orpe3ka EM.

3anuceiBaetrcst 3T0 Tak: EM > KO, KO < EM.

2. MocTpoenne oTpe3ka, PaBHOro NAHHOMY, C MOMOLUBIO INLPKYJS.

[TocTpoenne oTpeska, paBHOro AaHHOMY oTpe3Ky AB (uept. 21),
BBLIMOJTHSIETCS] € TIOMOLIBIO LHPKYJST TAKUM 00pa3oM: OLHY HOXKY LHUp-
KyJl YCTaHABJHBAIOT HA ONMH KOHell oTpeska AB, a Jpyrywo — Ha
Ipyroit ero KOHel H, He MeHssl pacTBoOpa LHPKYJs, NepeHocAT ero Ha

A B N P

f— o —— + + —_

Yepr. 21.

HEKOTOpYIO MPSMYIO TaK, YTOOH KOHEll OJHOH HOXKH OTMeTHJ KaKyio-
HUOYIb TOUKY N, Toria KoHel ApYroi HOXKKH HUPKYJS OTMETHT HeKOo-
Topylo TouKy P Ha 3ToHi ke mpsamoi. Otpesok NP OyleT paseH
oTpesky AB.

3. Croxenne ¥ BbIYMTAHHE OTPE3KOB.

Yrobsl HaNTH cymmy JHBYX oOTpe3koB, Hanpumep AB u CD
(uepr. 22, a), HANO B3Tb NIPAMYIO JIHHHIO H HA HeH HEKOTOpYIO TOYKY,
nanpumep Touky N (uepT. 22, 6), 3aTeM C NOMOLIBIO HPKYJIsl OTJIOKHTh

Yepr. 22.

Ha 3Toi NpsAMOK OT ToukH N cHayana oTpe3ok NP, paBHHII OTpesKy
AB, a 1OTOM OT ero KOHIIa B TOM XK€ HaNpaBJeHHH OTJIOXHTb OTPE30K
PM, paBuuiii otpesky CD. Otpe3ok NM Gyner HasbiBaTbCs CyMMOM
otpeskoB AB u CD. 3To 3aNmHCHIBAIOT TaK:

NM = AB + CD.

Takum xe o06pasoM HaxONHTCS CYMMa HECKOMbKHX OTPE3KOB
(uepT. 23):

MN = AB + CD + EF.
10



[Tpu caokennn OTpe3KoB, KaK W B apupMeTHKe MPH CJAOKCHHH Yi-
ceJl, BBINOJIHAIOTCA 3aKOHbI: NNepeMeCTHTeIbHbIA H COYeTaTe/bHbI.

AB 4+ CD = CD + AB;
(AB + CD) + EF = AB + (CD + EF).

A B

I———————

c D

Pom————

£ F ¢ D

et |——_—_.'

™ N A s 8

Yepr. 23. Yepr. 24

YUto6bl HafiTi pasHocTs ABYX oTpe3koB A B u CD (uepT. 24), Hajo Ha
Gosbiiem oTpeske (AB) oT KOHUA ero, HanpuUMep Toukd A, OTJIOKUTD
MeHbwHi oTpe3ok (CD). OcraBmasica yacTb (KB) Gosbliero oTpeska
H OyJeT pasHOCTbIO STHX OTPE3KOB:

AB — CD = KB.

4. YMHOXeHne ¥ NesieHHE OTPE3Ka Ha leJoe YHCJO.

a) YMHOXHTbL OTpe3ok AB Ha uesoe uucs0, Hampumep Ha 5, 3TO
8HAYUT, 4TO OTpe30K AB Hajxo B3ATH cJaraeMuiM 5 pas (uept. 25):

5AB = MN.

Otpe3ok MN ectb npou3sBelenue oTpe3ka AB ua uucao 5.

6) Ha uepTexe 25 oTpeaok MN cocTaB/ieH U3 NATH PaBHLIX OTpe3-
KOB, T.e. oTpe3ok MN pasgenéu
Ha nATh paBHbIX 4yacTeil. Kaxkaplii A 8

H3 HHUX COCT&BJ]HET% 4yacTb OT-

peska MN.
B) Uro6Hl passenuTh OTpe3oK Yept. 25.

HA paBHbIE YaCTH C IOMOLIbIO IHP-

KyJisl, IOCTyNaloT TakuM obpasoM. Hanpumep, ecjn HYKHO pas3jesuTh
OTpe30K Ha [iBe paBHble YaCTH, TO LHUPKYJb pas3jiBUraioT HA IJa3 Tak,
yToGbl pacTBOp LMPKYJs COCTaBJSJI IPHMEPHO MOJOBUHY OTpe3Ka.
3arteM Ha JaHHOM OTpe3Ke OT €ro KOHILA MOocJ/ief0BaTe/IbHO OJMH 3a ApY-
FUM OTKJIaJbIBAIOT 5THM PAacTBOPOM LUPKYJs JABa oTpe3ka. Ecau nony-
YyeHHasl CyMMa OTpe3KoB OyleT MeHblue JaHHOIO OTpe3Ka, To pacTBop
LHPKYJs YBeJHYNBAIOT; eC/IH CyMMa OKaxKeTcsi OoJiblie JAHHOrO OTpes-
Ka, TO pacTBOp LUPKYJA yMeHblaoT. -Tak, MOCTeNeHHO HCIpaBJsi
OWIHOKY, MOXKHO OTHICKAaThb JOBOJLHO TOYHO M[OJIOBHHY OTpe3Kka
(uept. 26).
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Takum xe 06pazoM BuIDOJHSAETCS
NpHO/IMXKEHHOE JlesieHHe OTpe3ka Ha 3,
4,5 HT. A paBHbX yacteli. ToJbkO B

' 3TOM cJyuae Haxo 6paTh Ha r.nas-;- ;

T
b

- 1

r v — l

4’ 5

) THIi OTpe3oK 3,4, 5... pa3s, cMOTpH 10

' * ToMy, Ha CKOILKO paBHBHIX 4acTeil
Hepr. 26. HalO pasflesIuTh JAHHBIA OTpPe30K.

... OTpE€3Ka M OTKJIaAbLIBaTb B3f-

§ 6. UI3BMEPEHUE OTPE3KA. CBOWCTBO OTPE3KA.

Mamepenne oTpeska NPOH3BOAWTCS C MOMOILbIO MAacIUTaGHON JIMHeR-
K1 (MM CAHTHMETPOROH JieHThl). BriosHsieTcs u3aMepeHHe oTpe3ka cJe-
LyiowHM o6pasoM. Ecsin HyHO H3MepHUTb AnHHY oTpe3ka A B (uepr. 27),
TO HaJl0 COBMECTHTb TOYKY A ¢ TeM Ie-
JIeHHEeM JIMHEHKH, TMPOTHB KOTOPOro
crout uuppa 0. 3aTeM HanO HanpaBHTHL
macwTabHylo JIHHEHKY IO OTpe3Ky H
NOCMOTPETh, NPOTHB KaKOro JejeHHus
JuHedkn Oyner Touka B.

Uucsno,  COOTBETCTBYIOLIEE 3TOMY
JIeJIEHHIO, U TOKaXXeT JJIHHY H3Meps-
emoro orpeska. Jlauna ortpeska AB
paBHa 32 mm.

ITpu naMepeHuH oTpe3ka HcHoOJb3yerTcss TakKe M LUpKyJab. CHaua-
J1a OfHY HOXKY HHDPKYJ/S yCTaHABJIHBAIOT HA OJMH KOHEL, H3MepsieMOro
oTpe3Ka, a ApYryio — Ha Apyrod ero kouel (uepT. 28). 3arem, He
MEHsIsl pacTBoOpa LHUPKYJs, HepeHOCSIT ero Ha MaclTabHYIO JHHEHKY
TaK, YToObl KOHEL NepBOH HOXKKH COBNAJI, C HauaJbHOH (HYJseBOii) uep-
TOH JIMHEeHKH, TOrJa KOHELl BTOPOH HOXKH LHPKYJs NOKaXeT AJH-
Hy H3MepsieMoro orpeska (uepT. 29). [lJiMHa 3TOro OTPe3Ka paBHa
53 mm.

Yepr. 27.

OT1pesok o6Gnafiaer CIEAYICIIMM CBOKCTBOM: OMPE30K RPAMOIL
KOpO4e BCAKOU OpY20i AuHuW, COEOUHAOU,Ell €20 KOH-
uot (uepr. 30).

CJoxKeHHe U BHIUHTAHUE OTPE3KOB, a TaAKXKe YMHOXKEHHE H JieJIeHHe
HX Ha IeJI0e YHCJIO MOXKHO BLINOJIHSATH TaK: H3MEPUTb JaHHLIE OTPE3KH
¢ MOMOILBIO MaclITa6HOH JHHEHKH HJH CAHTUMETPOBOI JIEHTH H 3aTeM
BBLUIOJIHUTD YKa3aHHble JeACTBHUsI HaX MOJYYeHHBIMH 4YHcsaaMH. Tak,
yTOOB! CJIOXKHTb HJIM BBHIYECTb, HampuMep, oTpe3kn AB u CD, cHavaja
namepuM ux. Ilycts okasanocb AB = 27,4 ¢m, CD = 19,8 cm.

Torza cymMma stux orpeskoB AB + CD = 27,4 + 19,8 = 47,2 (cm),
a pasdHocte AB — CD = 27,4 — 19,8 = 7,6 (cm).

UTo6b YMHOXHTb, HampHMep, oTpe3ok AB Ha 3, HYKHO H3MEPHTh
JAJIUHY €ro U NOJYYEHHOE YHCJO YMHOXHTb Ha 3.
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53mm

Yepr. 28. Yeprt. 29.

Ecau AB paBuo 27,4 cm, To AB- 3 = 27,4- 3 = 82,2 (cu).
YToOb pa3fesuTb OTPE30K HAa paBHble YacTH C MOMOLIpI0 Mac-
wiTabHOH JIHHEHKH, HAJO0 H3MEepUTh NAHHBIA OTPE30K M MNOJNY4YeHHOe
YHCJIO pa3leJHTb Ha JaHHOe YHCJO YacTeH.
HanpuMmep, ecaH JjajuHa OTpe3ka paBHa
48 Mm, a HyXHO €ro pasJejHTb Ha LIecTb
paBHBIX 4yacTed, TO HA Ka*KAyl YacTb IMpH-
nércs no 8 mm.

§ 7. NPOBEUWMBAHHUE MPSIMON JIMHUY
HA MOBEPXHOCTH 3EMJIH.

IJas npoBewlMBaHHA, T. €. MpPOBENEHHs

- Yepr. 30.
NpSIMBIX JIMHUHA Ha 3eM/e, MOJb3YIOTCS Be-
Xam.
Bexu — 3T0 KoJibsl, 3a0CTPEHHBIE ¢ OJAHOH CTOPOHBI. OGLIKHOBEHHO
" 1 .
BexH GLIBAIOT NJIHHOMH B l? — 2 m. Ons ayuiueii BUAMMOCTH BeXH 3a-

KpallMBaioT B ABa LBeTa (yalule BCero B KPAacHLIi u Gesblii).

Ci0BO «npoBeLIHBaHHE» M O6pasoBajoCh OT CJOBA «BEXax.

Ec/iu HY»KHO MpPOBEIIUTb MPSIMYIO JIHHHIO MEXKAY ABYMS TouKaMu A
M B, no/oxenue KOTOPHIX JAHO, TO CHAyaja B 3THX TOYKAX CTaBATCH
BEeXH; 3aTeM MeX1y HHMH YCTaHaBJAHBaeTcCs HpOMeXyTouHast Bexa C
TaK, 4To6bl Bexu A u C 3akphiBajiu Bexy B (uepT. 31).

13



Ecau paccrosiHue ot TOuKH A 10 TOUKH B GoJbuioe, TO NpUXORMTCS
CTaBUTD elé Bexu mexkay Toukamu A u C u Mexay C u B. Boo6ue npu
[POBELIHBAHHUY NPSMOH JIHHHY HA POBHOH IOBEPXHOCTH 3eMJIH HeOoO-

XOAMMO, 4TOObl PAacCTOSTHHE MeXAy BexaMH Obiio ot 50 no 100 w,
a na xosmuctoii ot 10 mo 50 M.

fHorza npuxoauTCsi MPOBEWMTH MPSMYIO JHHHIO, HANpaBJ/eHHue KO-
TOPOJ 3aJlaHO NBYMsl BeXaMH, IIOCTaBJEHHbIMH B Toukax A u B. B sToM

Yepr. 32,
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cJ1yyae mpsiMast JIMHHSI POJOJKAeTCs1 B HY>KHOM HaNpasJ/eHHH 33 BeXY
B Ttag, urobwl cuaenywooulylo Bexy C sakpoiBanin Bexu A u B
(uept. 32).
3aTeM cTaBsTCA CJeNyIOUlHE BeXH TaK, 4YToObl HMX SaKphblBaJH
IBe paHee MOCTABJEHHbIE BEXH.
Heo6xonumo, uToGbl Bce BeXH CTOsJIM BepTHKaabpo. I[lpaBuiib-

s
L
Y
(O . DY

.
M
~

-
RN
Z (%!

HOCTb BEPTHKAJbHOIO HANpPAaBJEHHs MpOBe-
psiercss ¢ noMouipio orBeca. (OTBec — 3TO
IIHYP, HA KOHIle KOTOPOro HMeeTcsi HeGOJIb-
wo# rpy3 (uept. 33).

Ynpaxcnenusn.

1. HauepTHTb OTpe30oK M pasfesHTh ero ¢ mo-
MOIIbIO MacLITAGHOM JIMHEHKH Ha 2 paBHBIe yacTH (Ha
3, 4, 5, 8, 10 paBHBIX yacreii).

A B ¢ 4 B C D
—— — L ——— ]

Yept. 34. Yepr. 35.

2. HauepTHTb OTpPe30K H MPHGJIHIKEHHO pasge-
JIUTh €ro C NMOMOIULbIO IHPKYJS Ha 2 paBHbIe YacTH
(ua 3, 5, 8 paBHHIX yacreil).

3. CKoJBKO BCEro OTPe3KOB Ha ueprexe 34?
Ha ueprexe 35?

§ 8. U3MEPEHUE PACCTOSSHHA B KOMHATE H HA MECTHOCTH.

Hamepenune paccTossHUH B KOMHA-
Te, Hanpumep: AJIHHBI, IUHDHHBI, BHI-
COTHl €€, BBLICOTHI H IIMPHHBEI OKOH
M T. 1. — OPOHU3BOAUTCS C IIOMOLIBIO
MeTpa /I PYJIETKH.

Pyanerka npencraBsieT coboit
HEIIHPOKYI0 JIEHTY, MeTa/JIHYeCKyIo
HJIH U3 NJOTHOH TKaHH, HAa - KOTOPOil
HaHeceHbl NeeHUss Ha METpPH H CaH-
TUMeTphl. J[JaHHA pyseTKH OOBbIKHO-
BeHHO ObiBaeT 10 m u 20 m.

Jna coxpanHocTM M yAao6cTBa
ACMOJIb30BAaHHA  pyJeTKa  3aKJoya-
ercss B KOXaHBIH MJH KapTOHHBIH
¢ytasp (vepr. 36).

Paccrosuue Ha MMOBEPXHOCTH 3€M- .

JIH H3MepsieTcss C IIOMOIIbIO pyJIeT-
KH MJIH MeTa/UIHYeCKOH MepHO# JieH-
Tbl JJunoli 20 m (uepr. 37).
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Yepr. 37.

Hnorna paccrosinus M3MepsiloTCA C NOMOLLbIO IOJIEBOrO LHPKYJS
(uept. 38). PaccrosiHne MeXy HOXKaMH NOJIEBOTO LMPKYJs JeJaeTcs

uan 1 m, uau 2 m.

MoxHo paccTosinue u3MepuTb llaraMH, HO [V 3TOrO  HYXHO

L’M 2m

YepT. 38.

NpelBapUTeIbHO Y3HATh AJHHY
CBOEro mara H YyMeTb NepeBo-
JHTb MOJIYYEHHOE YHCJO LIAaroB
B METpHI.

UTo6Bl y3HAThb MAJHHY CBO-
€ro liara, HYXHO OTMEpHTb
paccrosinue aauHoi B 10 wuau
20 ¥ ¥ nmpowaraTe €ro He-
CKOJIbKO pas, 3amnuchiBasi Kax-
Abli  pa3 MoJyyeHHOE  YHCJO
laros. 3aTeM HaHTH cpejHee
YHCJIO 11aroB.. Hanpuwmep,
nyctb mepBuifi paa Ha 20 m no-

1
JYYHJIOCh 305 mara, 3aTteM

32 1wara, 31% mara, 30 ma-

rosl,

(30%+32+31_‘2_+3o):4 —3l.

PaspenuB 20 » Ha cpennee uucao waros (31), HaiaéM cpeaHiol
nauny wara: 0,65 m (c Tounoctsio po 0,01).

1 3a noswara npHHKMaercs HENOJHHE wWwar,
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[Tocse s10r0 nose3Ho coctasuth MAs cebst Takyio Tabauiy:

drere | e | e | wers | e | e
1 0,6 10 6,5 100 65,0
2 1,3 20 13,0 200 130,0
3 1,9 30 20,0 300 195,0
4 2,6 40 26,0 400 260,0
5 3,2 50 32,5 500 325,0
6 3,9 60 39,0 600 390,0
7 4,5 70 45,5 700 455,0
8 5,2 80 52,0 800 520,0
9 5,8 90 58,5 900 585,0

[To 3T0it Tabauue JiefKO MepeBOAUTb NMOJYYEHHOE YHCJO ILaros B
Merphl. Hanpumep, ecau npu u3mMepeHHH KaKoro-jiubo paccTOsiHus MO-
JyuuJochk 724 wara, nepeBol HX B METPbl MOXKeT ObiTb BLINOJIHEH TaK:

700 waroB = 455 M
20 wmaroB = 13 #
4 mara = 2,6m

724 mara~470 u zzl KM

Ynrvaxcnenusn.

1. MamepuTp ANHHY, WIHPHHY H BHICOTY CBOEro KJjacca, CBOeH KOMHATH.

2. IpoBeltnTHL NPSAMYIO JIHHHIO HA IKOJbHOM JBOPE HJIH Ha KAKOM-HHOY b 3e-
MeJILHOM yyacTKe.

3. MamepHuTh paccrosinHe MeXJy ABYMS KaKHMH-HHOYAb NYHKTaMH C 0O-
MOLILIO MepHOM LilenHd HJIH PYJIETKH HJH ¢ MOMOLIbIO MOJIEBOFO UHDPKYJIS.

4. CocTaBuTb TaGJHLUY IJ15 MepeBOfa CBOHX ILAroB B METPHI.

5. MiamepuTb 1waraMu paccTosiiie OT CBO€il KBAPTHPH A0 LIKOJL ¥ NepeBecTd
B MeTphl.

6. OnpepesiuTL Ha rsa3 paceTosiHie MeXAY KaKHMH-HUOYAb MYHKTaMH, 3a-
TEM M3MEepPHTH TO Ke PacCTOsIHHEe WaraMH H nepeBeCTH B MeTpPbl. BLIUHCAUTDB, KaKoil
NPOLEHT CocTaBasieT OIIMGKA, NOJYYeHHAas NPH onpelieleHHH PACCTOSHHSA HA TAaas.

§9. YroJi. JEACTBHUS HAJ YIJIAMH.
1. Onpenenenue yraa.

Ecan Ha KnaccHOH JocKe HJIM Ha CTpPaHHLE TeTPalH BO3bMEM TOUKY
¥ H3 Heé mpoBenéM ABa Jyua (yepT. 39), TO MONYUMM yroa.

Yraom HasmBaercsi ¢urypa, o0pasoBaHHas ABYMsi Jy4dmH, BbIXO-
ASIIMMH M3 ONHOH TOYKM.

Yros o6o3Hayaercss 3HaukoM £,
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Touka, u3 KOTOpPOfi BHIXONAT JIYuYH, HA3LIBaeTCH Be pII H H O i
yraa, a ayun, o0pasyoliue yroJ, HasbBalOTCA CTOP OH a M H yraa
(uept. 39).

8
/,/ o T
0\\0
of SN
< ~

/
Bepwuna / !
P Cmopona / I

Yept. 39. Yeprt. 40.

¥Yron o6osnauaercs nju onHOH Gospliofi GyKBOH, MOCTaBJEHHON
y BepluuHbl yraa, Hanpumep A uiu B (uept. 40), uau Tpems OykBaMH,
¥3 KOTOpHIX OJHa CTABUTCS NpPH BepLIKHE yrJia, a ABe Apyrue — y Ka-
KUX-HUOYAb TOueK cTOpoH, Hanpumep £ ABC uau £ ACD (uept. 41, a).
BykBa, crosillas npu BepuiHHe yrJia, BCeria 3aMHCHIBAETCS MEXIY
aBymsi ApyruMu OykBamu. HHorna yron o6osHauaioT ORHOM MaJoH
6ykBoil H/H LHbPOH, MOCTABNEHHOH BHYTPH yraa (uepT. 41, 6).

A ZABC
A c @—3 ¢
ZACD a
b 9
Yepr. 41.

BripexxeM u3 Jucta Oymaru HauepueHHbI Ha Hel YroJ, moJydum
Mozeab yrJaa (uepT. 42, a). Moaenbio yr/a OKashbiBaeTCs 4acThb JINCTA
B 6ymaru, OrpaHHyeHHass CTOpO-
HaMH yrsia (Ha yepTexke OHa

3alUTPHXOBAHA).
OcraBliasicis  4acTb  JIUCTA
A "liﬂ 2 TOXE sBJAETCS MOJEJbio yrIJa,
HO yxKe  JApyroro. [TosTomy
HYXKHO CYUTaTh, 4YTO Ha vyep-
C TexXe H300pakeHbl MABAa  yrJa.
a) d) Ha Mogmennm sicHO, Kako# yroJa
: Yepr. 4 B34T, uYTOGBl 3TO OBLIO SICHO "
Ha UepTexe, CJeLyeT B3ATHH
Vroa Kak-HHGYAb OTMETHTb, HanmpHMep AYrod H HOMEPOM, Kak 3TO

NOKa3aHo Ha uyepTexe 42, 6.
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CropoHHl yrJaa, HauepueHHOro Ha Jucte GyMarH, pasiaensioT JHCT
GyMaru Ha ABe yacTH (uepT. 42, @); TOYHO TaK Ke CTOPOHHl yrJa, B3s-
TOrO Ha MJAOCKOCTH, PasfesiioT MJOCKOCTb Ha [Be 00JacTH.

ns Kaxzmoro yrJyia ofHa us obsacTell Ha3bIBaeTCIBH Y TP € H H € H.
Buyrpenueii obiactbio nsa £1 aBasiercst o6/1acTb, 3alITPHXOBaHHasA
Ha uepTexe, AJs1 £ 2 BHYTPeHHsis 00J1aCTh OCTAaBJ/IE€HA HE3aLITPHXOBAH-
HOoli (uepT. 42, 6). B nasbHeiiluem OGynem
paccMaTpuBaTh yroJ BMECTe C €ro BHYTpEH- B~
Helt o6macThio. 4

O6pasoBaHue yrJja MOXHO NpEACTaBHTb
ceGe wuHaue. Ecam wmb Bo3bMéM ayu AC
(uepT. 43) u noBepHEM ero BOKPYr TOuKkH A,
10 HavyaiabHoe (AC) uw koueunoe (AB)
[I0JIOXKEHHS Jyya o6pasyioT yrod.

Ilponomkast Bpauwiath Jyu B TOM Ke Ha- Yepr. 43.
npaBJ/ieHuH, Mbl 6ylieM noJiyyatb BCé HOBLIE H
HOBBIE yrJjbl. MokeT HACTYNmUTb TaKOH MOMeEHT, Koraa of6a Jy-
ya O6YAyT cOCTaBaATh NpaMyl JuHuiO (uept. 44). Takoi yroa
Ha3biBaercd pa3BEépAyYyTH M yrjoM. Ecau OyreM npoposxartb

8 7 AN c __

Yepr. 44.

'

BpalleHue Jyuya H Jajblile, cHOBa OyleM NOJyyaTb HOBHIE YIJbl
(uept. 45, a), H, HaKOHell, JIy4Y MOXET 3aHSITb CBOE MpEXKHee MOJOXKe-
HHe (uepT. 45, 6). B >TOoM cuayuae yros OyZReT HashlBaTLCS 0 O J-
HH M YIJIOM.

c

\&o

- Yepr. 45.

2. CpaBHeHue yrJaoB No seauyuHe.

Haueptum Ha sucte 6Gymarn kakoii-HuGyan yroa ABC u mepese-
JIEM ero ¢ MOMOIIbIO KOMHPOBaJbHOH GymMarH Ha APYroi JIHCT, noay-
yuM yroa DEF (uept. 46). Bripexkem o6a 3TH yrsia M 3aTeM Ha-
JIOXHM HX APYr Ha Apyra, HanpuMep yroa DEF Ha yroa ABC, Ttak,
YTOOHBL:

i) BepmmHa E coBmasna ¢ BeplIHHOi B,

2) cropona EF nouwua no cropone BC u
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3) snyrpennss obaactb yraa DEF nersia Ha BHYTPEHHIOO 006/1acTh
yraa ABC.

BblnosiHuB HaJIoXKeHHe, MBI YBHJIHM, yTo cTopona ED no#zaér no cro-
pode BA, yrabnt ABC u DEF coBmectsiTcsi, T. €. OHM GyAyT paBHBL.

A(D) D
BIE) oh B F
UYepr. 46.

Yrabl HaseiBaoTCS p @ B H BI M H, €CJIH HX MOXHO COBMECTHTb Ha-
JoxeHHeM. PasenctBo yrioB o6osHauaercs Tak: £LABC = £DEF.
PaseépuyThie yryibl TpH HaJOXEHHH MOryT ObITh coBMelleHbl. OTCIo-
ha, 8ce pa3Béprymoie Y2Abl PABHbL medcOy c060i.
' [MosHele yryibl npH HaJOXEHHH TaKiKe MOTYT
6biTh coBMemlensl. CienoBaTesbHo, 8ce noA-
Hbie y2abt paBHbL meHc0y co60i.
PaccmorpuM Teneps ueptéx 47. Yrami a u b
HaJIOXKeHbl APYr Ha Apyra, NpHYEM BHYTPEHHsIs
b obJacTb yrJa a 3aHHMaeT TOJILKO 4acCTb BHYT-
peHHeii obsaactH yraa b.
ITosTomy cunTaercs, 4TO yros @ MeHblie yrJaa
Hepr. 47. b, a yroa b Gosbure yraa a:

a £ £b, £b > Za.

Boo6ie, 3 ABYX YIJIOB TOT CYHTAETCS MEHbIUHM, BHYTPEHHsSS 06-
JIacTh KOTOPOro IpH HaJIOXKeHHH YIVIOB JPYT Ha Jpyra 3aHUMaeT TOJbKO
YacTb BHYTPEeHHeH 06JacTH JpYyroro yrJa.

Ha yeprexxax Mbl BbIHYXKJEHBI CTODOHBI yrJia H300pa)kaTb B BHIE
OTPE3KOB, HO CTOPOHBI yIJia — 3TO JYYH, a Jiyud GeCKOHEUHBI, MO3TO-
My Mbl CTOPOHBI KaXKJIOT0 YIJ1a JO/DKHBI MPEACTaBJATH ce6e NpPOJ0J/IKeH-
HbiMH GeCKOHEYHO. 3HAuHT, OT TOro, H300pasHM JIH CTOPOHBI JAHHOTO
yrJa JJMHHBIMA MJH KODOTKHMH OTpe3KaMH, BeJHYHHA yrJja He H3Me-
HUTCA, T. €. BEJHYHHA yrJa He 3aBHCHT OT AJHHBH
€ro CTOpOH.

3. Neiicteus nan yraamu. Buccektpuca yraa.

Ecsiu OfMH YTroJI NPHJIOXKUTh K APYroMy Tak, 4TO OHH OyAyT HMeTb
o6lyI0 BepLUIHHY H CTOPOHY, a BHyTpeHHHe 06JacTH yIJIOB He OyayT
HaJleraTh JAPYr Ha Apyra, TO NOJY4YeHHBI TakHM o6pa3oM yroa Oyaer
Ha3biBaThCsl CY MM O H 3THX yrJoB (uepT. 48).

£ZABC = £1 + «£2, nmu <£LABC = £ZKBC 4 ZABK.



ZKBC siBasiercsi pasuocTbio yrmoB ABC u ABK:

£ZKBC = £LABC — ZABK.
Touno Tak ke £ ABK = £ ABC — £ KBC. A

MoOXHO mNOJNYuYHTH CYMMY He TOJBKO IBYX,
HO H HeCKOJNbKHX yr/1oB (uepr. 49):

£ZABC = £DBC + £KBD + £ ABK.

Ilpu croxeHun yrioB BbINOJHSIIOTCS NepeMe-
CTHTeJIbHBIH M COYeTaTesIbHblH 3aKOHbl, KaK H
NPH CJIOKEHHH OTPE3KOB.

EC/H B3STh CYyMMY HECKOJIbKHX PaBHBIX Y- Yept. 48.
JIOB, T. €. OJHH H TOT e YroJ NOBTOPHTb CJa-
raeMbiM HeCKOJbKO pa3 (uepT. 50), To mHoJyueH-

HbIH yroJ OyZeT pe3yJbTaTOM YMHOXKEHHA YIJia Ha Liesloe YHCJIo:

£ AOM = 5 Zc. CnemoBatesnbHo, <c¢ GylnerT paBeH % £ AOM;

LEOM = 2 £ AOM; £ FOM = 2A0M; ZKOM=L £ AoM.
9

4 K,
\Z
8 C

Yepr. 49. Yepr. 50.

Jlyu, neasimuii’ yros nomnosaM, HasbiBaeTcss G HCCEKTPHCO i
yraa (uepr. 5l).

g /”/
cce'(m >
& —N
N

Yepr. 51, Yeprt. 52.

IlonHblit yron pasen cymme ABYX pasBépHYTHIX yIJIoB (uept. 52),
a pas3BEPHYTHIH Yrosl paBeH NOJIOBHHE NOJIHOIO YrJja.
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4. Mpsamoit yroa.

BospMéM sincT Gymars ¥ Ha OAHOM CTOpPOHe €ro, Kak NOKa3aHO Ha
ueprexke 53, 0603HaYUM TOUKY B, KOTOpyi0 MpHMeM 3a BepIUHHY pas-
BEPHYTOrO yrJ/1a; CTOPOHBI 3TOro yrsia o6osHauum uepes BD u BC.

Ecan aimer 6ymarn cornéM Tak, 4toGhl Cru6 NpOILES yepes TOUKy B,
a ayyn BD u BC coBnaju, To pa3BépHYThI YroJl pasfiesIMTCs Ha JBa
paBHbIX yrsia. Kaxkapili u3 HEX GyJeT COCTaBJATh NOJIOBHHY PasBEpHY-
TOro yrJa. YroJ, paBHbifi NOJOBHHE Pa3BEPHyTOro yria, Ha3blBaeTcs
npsavbiv yraom. ZABC = £ABD (uepr. 53).

A
T 2

/d|d

[dla :

D B c 5
Yepr. 53. Yepr. 54,

Tak Kak Bce pa3BEépHYThHle YIVIBI PaBHbBI MexAy coGoH, TO W Bce
npsAMble YIVIBI, KaK IOJNOBHHBI PaBHBIX YIVIOB, TaKXXe€ DaBHBI MEXAY
co6oii. Bennunna npsiMoro yriia o6o3nauaercs 6ykBoit d; £ABC = d;
£ABD = d. Paspéphytuiii yroa paBeH 2d. Ilonnblli yroa paBen 4d
(uept. 54).

§ 10. NEPMEHAUKYJISIP K NPSIMON.
MOCTPOEHUE MNMEPNEHAUKYJIAPA K NMPSAMON.

1. MNepnenaukyasp K npsmoit.
OcHoBHble cBoOHCTBA MNEPNEHINKYJspa.

Mpsimbie auHMK, oGpa3ylomue MexAy coGOil mpsiMble YIJbl, Ha-
3bIBAIOTCA B3aHMHO NepPNeHAUKYJSPHbIMU.

Al Ik [psamele AB u CD (uepr. 54) B3a-

/ HMHO MNepleHAHKYJISIPHBIL.
/ [NepneHauKyApHOCTE  NPSMBIX 06O0-
/ sHauaetcst 3HakoM | . Ha ueprexax 53 n

/ 54 AB|1DC u DC] AB.
D ] 0 ¢ Kaxpas u3 3THX NpsIMBIX Ha3bBaeTCs
/ nepneHAHKyJsipoM K apyrod. AB — nep-
I/ nenpukyasip kK CD, u CD — nepnesau-

L |8 Kyasap k AB.

Yepr. 55. K oOaunoii npamoii uepe3 oau-



HYI0 HA Hel MOYKY MONCHO npOBecmi MOALKO OO0UH nep-

nenouxyanp (4epr. 55).

B camom jene, ecnmu AB_| CD, To Bcsikast mpyrasi npsiMasi, poBe-

néuHas uyepes Touky O npsimoit CD, Han
KyJsipHa K Heil, TaKk KaK yriasl KOC wu
KOD He GynyT npsiMbIMH yIJlamMH, a
OIMH M3 HUX Oyzer Go/blie NPSIMOro
yria, Apyrodl MeHblIe.

ToyHo Tak XKe MOXHO IIPOBECTH
TOJILKO OJUH NepNeHIMKY/sp K JaH-
Ho#l npsiMoii ' AB uepes Touky O u B
TOM cJyyae, Koria Touka O JIeXKHT He
Ha npsimoii AB, a BHe eé (uepT. 56).

Ecmu OC| AB, To Bcsikas zapy-
rass npsiMasi, Mpoxojsiliasi yepes TOY-

pumep LK, He Gyzer nepnenjiu-

/
/

YepT. 56.

Ky O, yxe He O6ymeT mnepneHmukynaspHa K npsamodi AB. [okasa-
TeJNLCTBO 3TOrO YTBEpXKAEHHs! OyleT NaHO MO3JHee.

2. MocTpoefive mepnenauKyJsipa K NPsiMOii.

HJIH BblYe€pUHBAHHA INIPAMBIX YIJIOB

ynorp ebasieTcst YroJIbHHK, HJH

uepTEKHBIA TpeyrosbHUK (uepT. 57). IlpsiMoii yronm moxer GbiThb H30-
6paxxéH B Jo6oM noJoxkeHHH (yepT. 58).

Uepr. 57.

N~

Yepr. 58.

Yept. 60,
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[poBenenne mepneHaukyJsipa K AaHHOA npsiMoli AB ¢ moMobio
ucpTEHHOrO TPeyroibHHKa uepes Touky O, JaHHYIO Ha caMmolfi mpsMoH
AB, nokasaHo HZ ueptexe 59.

Ha ueprexxe 60 nokasaHo npoBefeHHe NepHEHAHKYAApPa K NPAMOH
AB yepe3 Touky O, naHHYIO BHE 3TOH NpPSIMOH.

3. Mposepka 4epTEXKHOrO TpPeyroJbHUKA.

Yto6bl pOBEpPHTD UepPTEKHBI TPEYTONBHHK, HAI0 HAYEPTUTD NPSAMYIO
JIMHHIO, B3ATb Ha Hell KaKylo-HUOYAb TOUKY M, MPHHSB JIyY 32 CTOPOHY
yrJia, NOCTPOUTH NPH NIOMOLUM TPEYroJbHHKA NPSIMOi YroJl ¢ BepIIHHOH
B JaHHOH TOyKe. 3aTeM YepTEXHBIH TPEYroJbHHK HaJ0 NepeBEepHYTh,
NPHJIOXKUTD TOH 3Ke CTOPOHOH NPSMOro YrJia K 3ToiH NpsiIMOH B IPOTHBO-
MOJIOXKHOM HanpaBJ/leHHH OT BeDPIIMHBI H NOCTPOMTb BTODOK MNPSIMOi
yroJl ¢ BepUIHHOH B To# ke Touke. Ec/in HauepueHHbIe NIpsiMble COBNARyT
(uepT. 61), TO uepTEXKHBIA TPEYrOJbHHK BEpeH, €CJH XKe He COBNafyT,
TO TpPeyroJlbHHK He BepeH (uepT. 62).
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Yepr. 61. Yepr. 62.

4. Yraw ocTpuiii u Tynoii. Yraw, Géibwiue pa3BépHyTOro.

Tak kak Bce mpsiMBIe YIJIbI paBHBI MeXIy COGOH, TO MPAMOi yroJ
MOXeT ObiTb NPHHAT 3a Mepy YIJVIOB.

Yron, mMeHbuinit MpAMOro, Ha3bIBAETCA OCTPHIM yraom (uepr. 63).
Yroa, Goablwnii MpAMOro, HO MeHbIUIHi Pa3BEPHYTOro, Ha3biBaeT-
€A TynbiM (yepr. 64).

< N

Uepr. 63. Uepr. 64 Yepr. 65.
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MoryT 6biTb yrabl u 66abline pasBépuyToro (uept. 65). OnHaKO Mb
OrpaHUYHMCsl pPacCMOTPEHHEM TOJILKO TeX YIJIOB, KOTOpble MeHblie
Pa3BEPHYTOro; YrJbl e, OGOJbLIHE Pa3BEPHYTOro, Mbl pPacCMaTpHBATh
He 6yaeM, KpoMe Tex CJyuyaeB, KOraa 31o 6yneT oco60 OroBOpEHO.

5. Ikkep.

Jlast mocTpoeHHs NPSMBIX YIVIOB HA 3eMHOH MOBEPXHOCTH IPHMEHSI-
eTcs 0ocoOblii MPHGOpP, KOTOPHIH HasbiBaeTCs 5KKepOM.

SKKep npejcrasJisieT coboi Ba 6pycKa, YKPIJIEHHBIX ITOJ NPSIMBIM
yrioM. Ha koHuax G6pyckoB cTaBsitc OyJIaBKH
HJIM TOHKHE I'BO3AM TaK, 4YTOGBI NpsiMble, COEeMH-
Haomye ux (4epT. 66), OblIM B3aHMHO IepIHeH-
JUKYJSpHBL. DKKep YKpenJsieTcsi Ha TPEeHOX-
HHKe HJN Ha MNalkKe.

Yro6el MOCTPOHTHL Ha 3eMmJe NpPsMOH yroJ,
Halo HaMeTHTb BepUIHHY YrJa, a 3KKep IoMe-
CTHTb TaK, 4YToObl TOYKA IepeceyeHHs] B3aHMHO
nepneHAMKY/NsIPHBIX NPSIMBIX (Ha uyepTexe OHH
u3o0paxkeHbl MyHKTHPOM) OKasa/jacb Ha  ORHOH
GTBECHOH JIMHMHM C HaMeYeHHOH BepLUMHOH YyrJa
Ha MeCTHOCTH. 3areM N0 HalpaBJ/eHHIO OyJa-
BOK ofHoro OpyckKa NpOBELIHTb ORHY MpPSIMYIO
JIMHHIO, a [0 HamnpaBJeHHIO OyJaBOK BTOpPOro
6pycka — BTOpylo mnpsiMyio (uept. 67).

Ecau Hano npoBecTd NpsiMylo, HeplneHAHKY-
JIAPHYIO K AAHHOH NpsIMOH B NAaHHOH TOYKe, TO
3KKep CTaBHUTCSI HaJ 3TOH TOYKOH TaK, 4TOOBI
HanpaBieHue OyJiaBOK opxHoro Opycka coBmaja-

bR e
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Yepr. 67.



710 C HampaBJleHHeM AaHHOA MpsMOfi. 3aTeM MO HanpaBJeHWIO ARYro-
ro 6pycka NpoBelIHBaeTCs BTopas NpsiMas, KoTopas € JaHHOH nps-
MO o6pasyeT mpsIMOi yroJ, T. €. NepNeHAHKYJAsApHa K Hell.

Ynpaxcunenus.

1. HauepTuTp npsMyio, B3sTb Ha Heil TOYKY H MPOBECTH C MOMOLUIbIO UEpTEN:-
HOrO TPeyroJibHHKa NMepneHAUKYJaspP K HaHHON MPsAMOi yepe3 NAHHYIO TOUKY.

2. HauepTHTb npsiMyio, B3SITb TOYKY BHe 3TOH NpPsSMOH H C MOMOLIBIO uep-
TEXHOrO0 TPeyroJbHHKAa IPOBECTH K NPSIMOA NepNeHIHKYJAsp, NPOXOoRAwuil ue-
pe3 JaHHYIO TOUKY.

3. Hassatb Bce yriibl, KOTOpEie HMEIOTCS Ha yepTexax 68 u 69 (ne cuurasg yr-
J10B, KOTOphie GoJjblle pasBEPHYTOro).

y . 3
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YepT. 68. Yepr. 69. Yept. 70.

4. Bupesatp M3 njortHoft 6ymMarn ksappar. Paspesars ero Ha nse paBHhe
YacTH, KaK NOKa3aHOo Ha uyepTexe 70, H M3 MOJIYYeHHBIX ABYX QUIyp COCTaBHTb
¢uryprl, uso6paxénnele Ha yeprexe 71, a, 6, 6, 2, 0, e, x, 3.

O =X A\
Nﬁﬂ?ﬁ

1o}

Yepr. 71.
§ 11. CME)XHBIE U BEPTHKAJIbHBIE YTJIbl.
1. CmexHbie yrasl.

Ecsiu Mbl MPOLOJ/IZKHM CTOPOHY KaKOro-HHOYIb yTJla 3a €ro BepllHHY,
To noayuynM jBa yrJaa (uent. 72); LABC u £CBD, y KOTOpHIX OIHa
cropona BC obinas, a 1Be apyrue A B u BD cocTaBJsiioT NpAMYIO JHHHIO.
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HBa yraa, y KoTopbix OjHa cTOpoHa o0wias, a JaBe Apyrue cocra-
BASIIOT OPAMYIO JHHHIO, HA3bIBAIOTCA CMEXHBIMH YIJAMH.

CMexKHBIE YIJVIBl MOXKHO NOJIyYHTh H TAaKUM 06pa3oM: eC/H U3 KaKO#-
HHOYIb TOUKH NpAMOil MpoBeAéM Jyu (He Jiexkaluil Ha JaHHOH NpAMOi),

C
b
/
7/
4
7/
/7
A X
A 8 D A D B
Yepr. 72. Yepr. 73.

TO NOJNY4dUM cMexxHble yrasl. Hanpumep, ZADF w £FDB — yran
cMexHble (4epT. 73).

CmexHble yrjbl MOIYT HMETb CaMble pa3HOOGpas3Hbie MOJIOMEHH:
(uepT. 74).

—=

Yepr. 74.

CMexxHble yIJIbl B CyMMe COCTaBJSIIOT Pas3BEPHYTHIH yroJ, Mo3ToMy
CYMMA DBYX CMENHCHbIX Y2A08 pasna 2d.

Ortciofa npsaMoit yroJ1 MOXKHO ONpele/NuTb KaK yroJ, paBHbIi CBOEMY
CMEXHOMY YIJy.

3nas B&JIHYHHY OLHOro U3 CMEXHBIX YIJVIOB, Mbl MOXEM HalTH Be-
JIHYHHY JpYyroro CMexHOro ¢ HHM yrJa.

Hanpumep, ecsu ofMH H3 CMEXHBIX YIVIOB paBeH -S:id, TO BTOpO#
yron OyneTr paBeH:
o0d—34-124
5 5

2. BeprukajanHble YrJbl.

Ecnu MBI IPOJO/IKHM CTOPOHBI yIVia 3@ €ro BepUIMHY, TO MOJYUHM
BepTHKaJIbHble yribl. Ha ueprexe 75 yrast EOF u AOC — BepTuKaJlb-
Hole; yrael AOE u COF — TakKe BepTHKaJIbHbIE,
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Nea yria Ha3biBalOTCA BEePTHKAJAbHLIMH, €CJAH CTOPOHbl OAKOI'O
yraa gBiasioTCS NPOAOJKEHUSAMH CTOPOH Apyroro yrJa.

IMycts £1 = -Z—d (uept. 76). CMexupifi ¢ HUM £ 2 6yler paBeH

2d—Td, 1.e 114
8 &

A £
SN
\\\ 5
~ 3 ga
-0 %
/’,
Yepr. 75. Yepr. 76.

Takum xe 06pa3oM MOKHO BBHIUMCJ/IMThb, YEMY DPaBHBI 43 n Z4.
£3 = 2d-—l%d - %d; L4= 2d-—18d= l%d (uepr. 77).

Mul BuauM, uTo £1 = L3 n £2 = Z4.

MoxHO peliuTb €lIé HECKOJLKO TAaKHX e 3alay, H KaX.Ibli pas
6yller nosyyatbCsl ONMH H TOT K€ pe3yJ/bTar: 8epPHUKQAbHbIE YVi-
AbL PABHLL MedCOy CO060W.

OnHako, uToGbl YOENUTLCS B TOM, UTO BEpPTHKAaJbHbIE YIJIbl BCernaa
paBHEI MeX1y co6oiH, HEAOCTaTOYHO PACCMOTPEThb OTAeJbHble UHCJIOBble
NpHMEpPH], TaK KaK BHIBOJIbI, CHEeJaHHLIE Ha OCHOBE 4aCTHBIX NPHUMEpOB,
HHOrzZa MOTyT OBITh H OLUHOOYHBIMH.

Yeprt. 78.

Y6enuTecs B CIpaBelyIiBOCTH CBOKCTBA BEPTHKAJBHBIX YIJOB HEOO-
XOAHMO MYTEM paccyxIeHHs, MyTEéM JOKa3aTeJNbCTBA.
JloKa3aTe/IbCTBO MOXKHO NPOBECTH CJENYIOLIHM 00pasoM (uepT. 78):

La -+ ZLc = 2d;
Lb 4+ £Le=2d

(Tak Kak CyMMa CMeXHbIX YIVIOB paBHa 2d).
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OTC ;0)it:}

La+ Le= <Zb+ Zec

(Tak KaK W JieBas 4aCTb 3TOro paBeHCTBa paBHa 2d, W npaBasi ero
yactb TOXe paBHa 2d).

B 3TO paBeHCTBO BXOJHT OJHH H TOT e YroJ C.

Eciu MBIl OT paBHBIX BeJIHYHH OTHHMEM IODOBHY, TO H OCTaHeTCs
noposuy. B pesysbrare moayuurca: £a = £b, T. e. BepTHKaJbHBIE
yrJibl paBHbl MeXAy COGOM.

ITpn paccMoTpenuH Bompoca O BepTHKa/bHBIX YIJIaX Mbl CHauaja
OOGBACHW/H, KaKMe yrJbl Ha3biBAlOTC BEPTHKAJbHBIMH, T. €. JajH
OompejeJieHHe BePTHKAJbHEIX YIJIOB.

3areM Mbl BbICKa3a/li CyKJeHHe (YTBEpKAEHHE) O PaBEHCTBE BepTH-
Ka/IbHbIX YIJIOB H B CMPaBe]JIHBOCTH 3TOrO CYXKJeHHs yOeARIUCh MyTEM
J0KasaTesibcTBa. TakHve CyXXJEHHS,, CNpaBe//IHBOCTb KOTOpBIX HAAO
JoKasbiBaTb, HasblBalOTCI TeopeMaMH. Takum obOpasoMm, B
JaHHOM mnaparpade MBI JaJH oOnpefeseHHe BepTHKaJbHBIX YIJIOB,
a TakXe BbICKa3aJH H JIOKa3a/H TeopeMy o6 HX CBOMHCTBe.

B maivHefiuieM npH H3ydeHHH reOMETPHH HaM MOCTOSHHO MPHASTCA
BCTPEYaThCsl C ONMpEeNe/IeHHsIMH H J0Ka3aTeJbCTBaMH TEOPEM.

3. Cymma yrJjos, HMelOUUX OGUIYI0 BEPUIHHY.

Ha ueptexe 79<£1, £2, £3 u £4 pacno/ioxkeHsl MO OZHY CTOPOHY
NpSAMOA H MMeIOT OOLLYIO BEPIIHHY Ha 3TOi npsamol. B cymme 3Tu yribl
COCTaBJISIIOT pa3BEPHYTHIA yroa, T. e. £1 4 £2 + £3 444 = 24d.

Yepr. 79. Yepr. 80.

Ha yeprexe 80 £1, £2, £3, £Z4 u £5 umeioT 0OlLyl0 BepuUIHHY.
B cymme 3TH yrviBl COCTaBJAIOT MNOJHbIH yrod, T.e. £Z1 4 £2 +
+ £3 + 44 + £5 =4d.

Ynpasxcrenun.

1. Opun u3 cmexHbIX yrjos pased 0,72 d. Beluucants yroa, cotTaBJ/eHHBIH
GUCCEKTPHCAMH 3THX CMEXHLIX YIJOB.

2. JlokasaTb, 4TO GHCCEKTPHCH! ABYX CMeXHBIX yrJoB 06pa3yioT npsiMoit yroJ.

3. Hoka3aTb, 4TO eC/IM ABa yrJa paBHb, TO PABHH H HX CMEXHbIe YIJH.

4. CKONbKO Nap CMeXHHIX YrJoB Ha dyeprexe 812
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5. MoxeT Jiu napa CMeXHHIX YIJIOB COCTOSITh H3 ABYX OCTPHIX YIJIOB? W3 IBYX
TYNHIX YrJ0B? U3 NPSIMOTO U TYNOrO YrJa? U3 NpsiMOro H ocTporo yrjaa?
Ecan omMH M3 CMeXHBIX YIJIOB NpsIMOH,

£ D TO YTO MOXHO CKasaTb O BeJIHYHHe CMEXHOro ¢
HUM yraa?
7. Ecan npu nepeceyeHHH JBYX NPSIMbIX JH-
HHMI OXMH yroJ mnpsMoiH, TO YTO MOXHO CKasarb
B 0 BeJHUKMHE OCTaJbLHEIX TPEX YyrJjos?

§ 12. OKPY)XKHOCTb. KPYT.
4 C 1. Panuyc. Xopaa. Auamerp.

Uepr. 81, Ecau MBI packpoeM LHpKY.b H yKpe-

UM KOHeIl OXHOH HOXKH B KaKOH-HHOY b

TOYKE IIJIOCKOCTH, a JpPYLylo HOXKY OyleM BpallaTb, He MeHss
pacTBopa LHPKYJs, Tak, uTOObl eé KOHell JBHrajcs Mo MJICCKOCTH
(uepT. 82), TO 5TOT KOHEll ONMHUILEeT KPHUBYIO JIHHHIO, BCE TOYKH KOTOPOH

Yepr. 82.

HaXOJATCS Ha PaBHOM PacCTOSTHHH OT OfHOM H Tofi xe Touku. Ecau Bpa-
lleHHe NpPOAOoJ/KaTh JO TeX NOop, NOKa KPHBas OKaXKeTCs 3aMKHYTOH,
TO TOJYYHUM OKP YK HOCTb.

OKpPYKHOCTBbIO Ha3bIBaeTCAl KPUBash 3aMKHyTas JHHHA Ha MJO-
CKOCTH, BC€ TOYKH KOTOPOii HAXONSITCH HAa OJWHAKOBOM PACCTOSHHH
OT OJHOH TOUKH; 3Ta TOYKA HA3bIBAETCSl LEHTPOM OKPYKHOCTH.

YacTb nNOCKOCTH, OrpaHUYeHHAsl OKPYXKHOCTbIO, Ha3biBaeTCs Kpy=-
rom (uept. 83)

OTpe3oKk npsmMoi, COEAHHSIOWHNIA TOUKY OKPYXKHOCTH C €€ IeHTPOM,
Ha3biBaeTcst paguycom (uept. 84).

Tak Kak Bce TOUKH OKPYXKHOCTH HaXOJATCA OT LieHTpa Ha OLHOM
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H TOM K€ PAacCTOSHHH, TO BCE PAaJMYChl OLHOH M TOH XK€ OKPYKHOCTH
paBHbl Mexnay cobGoi. Paauyc oObiKHOBeHHO 0Go3Hayaercsi OykBoH R
HIH 1.

=P=Y=2=x)

=l___——ueﬂmp .7 Auamemp
Toymuoc™
UYept. 83. Yepr. 84.

Touka, B3siTasi BHYTPH OKDYXHOCTH, HaXOHHTCS OT ed IleHTpa Ha
pacCTOSIHHH, MeHblleM pajauyca. B sTom Jerko yGenutncsi, ecim de-
pe3 HaHHyIO TOYKY npoBecTH panuyc (uept. 85). Touka, B3sTas BHe
OKDYKHOCTH, HaXOJHMTCA OT €€ IEeHTpa Ha pac-
cTosiHHH, OGosblieM pazuyca. B 3toM  Jerko A’
yOenuTbCsl, €CJH COEJHHHTb JAaHHYI0 TOUKYy C
LEHTPOM OKpYXKHOCTH (uepT. 85).

Orpe3ok mnpsiMoli, COEXHHAIOLWMA NBE TOUKH
OKDYIKHOCTH, Ha3bIBaeTCi XOPMO. )

Xopaa, npoxoasimas 4yepe3 LEHTP, Ha3biBaeTCs
auamerpom (uepr. 84). Huamerp OGBLIKHOBEHHO
o6osHavaeTcd Oyksodl D. [{uameTp paBeH JByM
pazuycam:

D = or. Yepr. 85.

Tak kaK Bce paguychbl OJHOTO M TOrO e Kpyra paBHBl MexXIy CO-
60ii, TO ¥ Bce AUAMETPHI JAHHOTO Kpyra paBHbl MeXAy COOOH.

Teopema. Xopoa, He npoxoosw,asn 4wepe3 uyewmp Kpyza,
MeHnbule ouamempa, nPOBEOEHH020 8 MOM JHce Kpyze.

B camoM Jesne, ecsiu NpoBei€M KaKylo-HUGYAb Xopay, Hanpumep AB,
H coeuHHM e€ KOHUBI ¢ neHTpoM O (uept. 86), TO yBHAUM, Y4TO XOopJa
AB wmenbie gomasol qunun AQ + OB, T. e. AB < 2r, a Tak Kak
2r=D, 0 AB < D.

Yepr. 86. Yepr. 87.
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Ecan kpyr nepernyTs no auametpy (uept. 87), T0 06e wacTH Kpyra
H OKpYX<HOCTH coBMecTATCA. JluaMmMeTp ANeJAHT Kpyr H
OKDPYXHOCThL Ha ABe paBHBE€ 4YacTH

MBa kpyra (mBe OKPyXKHOCTH) Ha3BLIBAIOTCA paBHBIMHM, €CAH HX
MOKHO HaJIOXHTb APYr Ha Apyra Tak, YToObl OHU COBMECTHJUCH.

IlosTomy nBa Kpyra (1Be OKpYKHOCTH) C pABHLIMH PaHyCaMy paBHLL.

2. Jlyra OKpyXHOCTH.

YacTb OKpYKHOCTH HasbiBaeTcsi 4 y T O i.

CnoBo «nyra» uHOrzZa sameHsiercst 3HakoM . [lyra oGosnauaercs
IBYMsl HJIM TpeMsl GyKBaMH, H3 KOTODPbIX ABE CTaBSATCS Ha KOHIAX JYTH,
a TpeThsl — y KaKoH-HuOyAb Toukn Ayrd. Ha ueprexe 88 o6o3naueHbl
ase ayru: ACB u \ADB.

B ToM cayuae, Korma Ayra MeHblle MOJYOKPYXKHOCTH, OHa OOBIYHO
o6o3HauaeTcs AByMsi 6ykBaMH. Tak, ayry ADB MoXHO 0003HauHThb
wAB (uept. 88). O xopie, KOTOpasi COENHHsIET KOHIIbI AYTH, FOBOPST,
YTO OHa CTSITUBAeT AYTY.

Ecnn nepenBunyTte nyry AC (uept. 89, a) Tak, yToGbl OHa CKOJIb3UJA

N0 ZaHHOH OKPYKHOCTH, H €CJIH [IPH 3TOM OHa coBrnajaer ¢ ayroi NM,
10 VAC = UNM.

fyza 8 =&
WY

A B
dyza a) )
Yeprt. 88. Yepr. 89.

Ha ueptexe 89, 6 nyru AC u AB He paBHBl MexAay coGOH.
Haunnatorcsi 06e ayru B touke A, Ho omHa ayra (\AB) cocraBJas-

eT TosbKO uacte Apyro#i ayrn (AC). Ilostomy AC > UAB;
wAB < JAC.

Ynpaxcuernus.

1. ChopMyaunpyfiTe onpenesenns, KOTOpble NpUBeJieHH! B AaHHOM naparpade.
2. ChpopmyaupyiiTe TeopeMbl, KOTOpHle JOKa3aHL B NaHHOM maparpade.

§ 13. LEHTPAJIbHbIA YI0Jl. UBMEPEHUE YTIJIOB,
1. LenTpaabuuit yroa.

LleHTpa/IbHBIM YIJIOM Ha3biBaeTcsl yroJl, 00pa3soBaHHLIH ABYMs palny-
caMi ORHOrO H TOrO Xe Kpyra.
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£AOB — uentpaibhbli (uept. 90). Jyra AB HasbiBaercsi COOT-
BeTcTBylollell lleHTpasbHoMy - yray AOB.

[MonHOMYy yrily COOTBETCTBYET BCSl OKPYKHOCTb.

Pa3BépHyTOMYy yrJy COOTBETCTBYeT Ayra, paBHas MOJIOBHHE OKDYX-
HOCTH.

1
TpsiMomy yraly cooTBeTCTBYET Ayra, paBHas —-  4aCTH  OKPYX-

HOCTH.

Teopema. Ecan 6 o0HOM u mom e Kpyze 08a uer-
MpasbHoLX Y2AQ PABHbL, MO PABH5L C€0Omeemcmeyoujue
um oyau.

Yepr. 90. Yepr. 91.

JokaxeM 310. B03bMEéM OKpYKHOCTb, MOCTPOUM B HeH ZIBa paBHbIX
nentpajbhbix yraa (uepr. 91). Ilyete £AOB = ZCOD. Bpa-
masa ZAOB Bokpyr neHtpa O, MOXHO COBMeCTHTb ero ¢ yrjom COD,
TaK KaK 3TH yIJbl paBHbl MeXAy co6ol (Takoe ycJoBHE NPHHSATO Ha-
mu). Ecau xe yrael AOB u COD coBMmecTsiTCS, TO B CHJYy paBeH-
cTBa paauycoB coBMmecTaTcst H KOHUbl Ayr AB u CD. (Touka A cos-
MecTHTcs ¢ Toukod D, u Touka B coBmectutrcss ¢ Toukoil C.) Cie-
JloBaTe/NbHO, coBMecTsTCA M camu ayrd AB u CD, Tak KaK BCe TOYKH
3TUX AYT HAXOAsTCS HAa ONWHAKOBOM pDAcCCTOSIHHM OT LEHTpa, T. €.
wAB = UCD.

JlokaxkeM oOpaTHyIO TeopeMy.

Teopema. Ecau 8 00HOM u mom dce Kpyze 08e 0y2u
paarbL, MO PDABHOL U COOIMBEIMNCMBYIOULULE UM BEeHMPANLbHbLE
yenot.

B camoMm pene, Tak kKak ayra AB paBra ayre CD (uepr. 91), 10
ayra AB, cKoJb3sl IO OKPYXKHOCTH, MOXeT COBMeCTHThCS ¢ ayroi CD,
npy 3ToM Toukd A ¥ B cOBMeCTATCSA COOTBETCTBEHHO ¢ ToukKamu D u C.
Ho B stom cayuae paguyc OA cosmectutest ¢ paguycom OD, a paguyc
OB coBmecturest ¢ paguycom OC, 1. e. yron AOB pasen yray COD.

OTH ABe TeopeMbl CNpaBelJHBbl H IJISi PABHBIX KPYroB.

Bropas Teopema HasbiBaeTcs 0 6 p aT H O H MO OTHOLIEHHIO K Mep-
BOH NOTOMY, YTO B NepBOH TeopeMe JIOKa3blBaeTCs PaBEHCTBO AYT, €CJ/H
paBHBI IIEHTpaJIbHbIE YIJIBl, BO BTOPOH ke TeopeMe, Ha06OpOT, J0Kasbi-
BaeTCsl PaBEHCTBO LeHTPaJibHbIX YIVIOB, €CJIH PaBHbl AYTH.
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2. Hamepenue yraos. ['paaycm myru m yraa.

CpaBHHBasi yrJbl IO BeJHYHHE, Mbl OTMeYaJ/lH, YTO YTJbl MOT'yT GHITh
PaBHbIMH HJIH HEDaBHBIMH. Y TOJI MOXKeT ObiTh paBeH NPSIMOMY, GoJiblie
npsivoro, MeHblle npsiMoro. OnHaKO 3TO HaéT HaM JHIib NpuG/IH3H-
TeJIbHOE IIpeACTaBJieHHe O BeJIMuHHe TOro HJH HHoro yrja. Ocrpbie
YIJbl, KaK U TyNble, MOT'YT 3HaUNTeJIbHO OT/IHYAaThCA OAHH OT APYToro.

Uro6el GoJiee TOYHO ONpeAe/ISATb BeJHUYHHY YIVIOB, NPHMEHSIOTCS
ocobble Mepbl AYT H YIVIOB.

[lnst u3aMepeHus AYT CJayKaT AYroBble I'Pafychl, a AJs H3MepeHHS
YIJIOB — YIVIOBBIE.
JlyroBbiM rpajaycom, Hiu rpaaycom AyrH, Ha3biBaeTcs

OKDYXHOCTH (4epT. 92).

I'pagyc Zyru B CBOIO ouepefb AeHTCs Ha 60 paBHbIX uacTefl, Hasbl-
BaeMbIX IYrOBHIMH MHHYTaMH, a MHHyTa Jeautcss Ha 60 paBHbIX
yacTefi, HasblBaeMblX JyroBbHIMH  Ce-
s KyHIaMy.

Ecau nyra cocraBisier, Hampumep,

4acTb

25
550 CKPYIKHOCTH, TO TOBOPAT: Ayra co-

Jepxutr 25 rpapycoB. (O6o3Hauaercs
aT0 Tak: 25°. Ecam Jyra comepxHr
25 rpapycoB 40 mMuHyT H 15 cekyHJ,
TO 3TO 3anuchiBaercs Tak: 25°40715".

BcsikoMy rpaaycy AYrH COOTBETCT-
ByeT LEHTpaJbHbIH yroa (uepT. 92),
KOTOpbIH  HasbiBaeTCsl Yy TrJAOBBH M
rpapgycowM. Ilostomy mexay uuc-
Uepr. 92. JIOM YIJIOBBIX TpPajgyCcoB LEHTPaJbHOro

yria H UYHCJAOM JYyroBbIX TIpajycoB
COOTBETCTBYIOLEH €My IYyrH Cy-

LeCTBYeT TaKoe COOTBETCTBHE:
CKOJIbKO JyroBbIX TPajycoB coO-
JEpKHUT Ayra Kakoro-HHOyAb IeH-
TpaJbHOrO YIJia, CTOJBKO e
YIVIOBBIX TPajycoB CONEPXKHT H
COOTBETCTBYIOILMH 3TOH JAyre LieH-
TpaJbHBIH yroJ, H, Haobopor,
CKOJILKO YIVIOBBIX TIPajycoB CO-
JEPMUT LEHTPaJIbHBIHA yroJ, CTOMb-
KO K€ JYroBhIX IpajycoB COAep-
KHUT Jyra B5TOro LEHTPaJbHOro
yraa. [IpHHATO roBOpHTH, 4YTO
LIEHTPaJIbHBIH YroJl H3MepsieTcs 1y«
roifi, Ha KOTOPYIO OH OIHpaeTcs.

Ha ueprezxe 93 n3o6parkeHbl 1Ba
LeHTpaJbHbBIX yraa. Ilyra mepso-
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ro COEPKHT 3°, CTO/ILKO Ke YIJIOBBIX FPaJdyCOB COAEPKHT H LEHTPab-
Hblil yro/1. BTopo#i ueHTpa/IbHBIA yros ComepKuT 8°, CTOMBKO XKe Lyro-
BbIX [PajyCcOB COIEPXKHT H COOTBETCTBYIOIAsi eMy Hyra.

Taxoe coOOTBETCTBHE MEXAY YHCJOM YIVIOBBIX TPafiyCOB LEHTPasib-
HOro yrJla H YHCJIOM AYrOBbIX T'PafycOB COOTBETCTBYIOLLEH €My Ayru
JIaéT BO3MOXKHOCTb H3MepSiTh YIJIbl H CTPOHTh HX.

¥Yr/oBo#l rpaiyc cocTaBaseT 550 UaCTB MOMHOTO. yria. Tak Kkak

NoJIHbIE YTJIbl PaBHBI MeXXAY co6O0#i, TO H YIJIOBbIE FPafyChbl paBHbl MEXAY
co6oH.
Pa3BépHyThiii yros pasen 180 yrJoBeIM rpagycaM, npsiMoii yroa paBex

90 yraosbiM rpanycaM. Muaue: yriosoii rpapyc cocrapaser 5 4acTh

w 1
pasBepHyTOro yrJa, HJjiu -9-6 4yacTp IIpsIMOro yrJja.

¥Yraosoii rpanyc, Kak H AyroBoii, jenutcsi Ha 60 paBHbIX uacrei,
Ha3blBaeMblX M H H Y T @ M H, KOTOpble B CBOIO OYepelb TOXKe JeNsiTCA
Ha 60 paBHBIX yacTeii, Ha3bIBaeMbIX
CeKyHJIaMHu.

Iuamerp JlyHbl BHAeH Hamu

npubausuTesnsHo noj yriom B 307,
UesoBeyeCKHH rJ1a3 MOXeT BHIETh
TOJIbKO Te MpeaMeThl, KOTOpble HaXxo-
JATCS MTOA yIJIOM 3peHHus GoJibiue 1.
[losTomMy ropolwmnHa € paccTosiHUS
B 1 km He BHIHa YeJIOBEYECKHM
rJ1a3oM, TaK KaK yroJ 3peHusi B 3TOM
c/lyuae COCTaBJsieT MeHbume 17,

Bce yruoBele rpapycel  paBHEHI
MexJy co60i, HO 3TOro HeJsb3ds CKa-
3aTh O AYroBHIX rpagycax (uept. 94). Uepr. 94
JlnnHa [yroBoro rpagyca H3MeHsieTcsi S
B 33aBHCHMOCTH OT IJIHHBI pajuyca.

YeM GoJbiue pajHyc OKpYKHOCTH, TeM GoJiblile ATHHA AYrOBOro rpa-
Ayca. Tak, Hanpumep, AJMHA AYroBOTO rpajyca 3eMHOrO MepuIHaHa
(un sKBaTOpa) NpPHOMM3HTENbHO paBHa 110 xm.

Ilyrosble rpaaycsl paBHbi
TOJLKO B ONHOH OKPYXHOCTH
H B paBHBIX OKpPYKHOCTSX.

3. Tpancnoptup.

[asi uaMepeHus yrJioB, a
TaK»Ke JJ/151 NOCTPOEHHS YIJIOB
cyuiecTByet npubop, HashiBae-
MBI TpaHcnopTHpoM (uepT. 95).
OH cOCTOUT U3 JIMHEHKH, K KO-
TOPOl MpHCOeNHHEHa MOJYOK-
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pyx#HOCTb. LIeHTp MO/yOKpYKHOCTH OTMeueH HeGOJIbLINM BBIPE30M HJIH
IUTPHXOM Ha JAHAMeTpe IOJYOKDYXKHOCTH.
Hyra nosyokpy:HocTH pasieieHa Ha rpaaychl ot 0 po 180°.

4. H3amepenue yraos ¢ NOMOLLbLIO TPAHCMOPTHPA.

VlamepeHue yriioB c MOMOLILI0 TPAHCHOPTHPA NPOH3BOAMTCA CJENy-
JOIIHM  00pa3om.
[lycts Ham HyxHO Hameputh £ ABC (uept. 96). CnenaeM 3ToT yron
ueHTpasbhbM.  Ias  3toro
COBMECTHM LIEHTP TPaHCIOp-
tHpa c¢ BepuuHoii ZABC
(c Touko# B). HanpaBum
JMaMeTp TPaHCMOPTHpPA MO
onuoii cropone ZABC (no
BC), Torma ppyras cro-
C POHa yria MOKaXeT, CKOJb-
KO IpajyCoB COAEPXKUT Ayra
u3mepsieMoro yrJja. B jpal-
HOM CJlyyae OHa COJEPXKHT
52°, caenoBaresnbHo, LABC
Gepr. 96 Oyner paBeH 52 yIVIOBbIM
) rpagycam. Ha uyeprexe 97
10Ka3aHo uaMepenue tynoro yraa BOC. ¥Yron BOC pasen 120°.
3anuceBaercs 310 Tak: £LABC = 52°, £ZBOC = 120°.

Yepr. 97.

5. MocTpoenne yrJjos ¢ MOMOWBIO TPAHCAOPTHPA.

[lycts TpeGyerca nocTpouTh yroa B 50° mo naHHoi ero epiunne O
n no gaHHoi cropore OB. CoBMeCTHM LieHTP TpaHCHOPTHPaA ¢ Touko# O,
Takum 06pa3oM, yroJ, KOTOPbIi Mbl CTPOHM, JeJiaeM LEHTPaJ/IbHbIM.
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HanpaBum auamerp Tpascnoptupa no npsmoir OB (uept. 98) u orcun-
TaeM Mo Jyre TpaHcmopTupa cnpasa oT Hysas 50°. IlocraBuM nporus
50° Touky C u coenunum eé c¢ toukoi O (BepluitHOH yraa). Mol noJy-
uynM HcKoMblii ZCOB, paBunii 50°

EcJsn HaMm npsimas He ja-
Ha W He yKasaHa TOYKa, KO-
Topasi JOJIKHa OLIThb Bep-
WHHOH yrJia, a NpocTo CKa-
3aHO: NOCTPOUTH yroJa B 125°,
TO Mbl CHauajJa HpPOBeIEM
MPOH3BOJILHYIO NpPSAMYIO H
rae-HUGyAb Ha HeHl BO3b-
MéM Touky O, KoTOpYIO mpHU-
MeM 3a BeplIHHY YyrJa, u
TaKHM Ke o6pa3oM NOCTPOUM '
TpebyeMblii  yroJ. Ueprt. 98.

6. MpuGankénHoe nejeHue yrJja Ha PaBHLIE YACTH.

MOXHO pasfieJIuTh YroJ Ha HeCKOJIbKO PaBHBIX YacTeil C MOMOLIbIO
TpaHcrnoptHpa. lns 3TOro Hajo H3MepHTb YroJ, YHCJIO TIpanycoB
yrJa pasfie/liTh Ha NaHHOE YHCJIO YacTed H IOCTPOHTL TpeGyeMble
YIVIBL.

Ynparcnenusn.

1. Kako#i yroa coctas/siioT MHHYTHasl H yacoBasi CTpeskH B | wac nonosaynmu
®23,45,6,7, 8,9, 10, 11, 12 yacos)?

2. HauepTuTb npsAMOA yroJ c nomoupio Tpaucnoptipa. [lIposecTH B HéM u3
ero BepiluHH Jy4y. Hamepurs orgenbHo £ 1 ¥ 42, HaiiTH uX cymMmMy. Buuucaurs
NPOLEHT MOrpeliHOCTH N0 OTHOLIEHHIO K mpsiMoMy yray (90°).

Yepr. 99. Yept. 100.

3. Mameputs yrasl puryphl, noMemeénnon ia ueprexke 99, 0 HalTH HX cymMy.

4. VismMepuTb yrainl ¢urypnl, noMeménHolt Ha ueprexe 100, H HaiiTH UX cymmy,

5. ITocTpOHTL HECKOJNLKO YIJIOB H pa3jieJIiTh HX Ha 2, 3, 4, 5 paBHuX vacrei
C MOMOILbIO TPAaHCIOPTHpaA.
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7. Actpoas6us.

st u3MepeHHs] H MOCTPOEHHS YIJIOB HA MECTHOCTH CJyKaT Cie-
Iua/bHble NPUOODHI, HasbiBaeMele yrsiomepamu. Ilpocrefimum u3 atux
npubopoB siBJIsieTCs acCTpPp oJ1 51 6 H s, eé ynpolléHHass cxema JaHa
Ha ueptexke 101.

OcCHOBHO#1 YacTbIO acTPOJISIOHH CAYXKHUT KpYT (1uMO) C JieJIeHHsIMH OT
0 no 360°. Ha oce, mpoxopsuiyio uepe3 LEHTp Kpyra, HacakeHa Me-
TaJJIHYeCKas MJIH JepeBsHHasl JIHHeHKa Tak, YTO OHa MOXET BpallaThb-
cs OKOJIO 3TOH ocH. Ha KoHlax JHHefKH HaxoAsTcs JBa AHONTpaA, KO-
TOpble HCMOJB3YIOTCS AJsl YCTAHOBKH JIMHEAKH B ONpefeséHHOM NoJIo-
xedud. OQMH H3 JHONTPOB, Ha3blBaeMblil IVIa3HBIM IHONTPOM, HMeeT

Yepr. 101.

Y3KyI0 BepTHKaJ/bHYIO lelb. B apyromM auontpe messb Gosee mupokas,
B Hell yCTaHOBJIEH BePTHKAJbHO BOJIOCOK HJIH TOHKAsl IPOBOJIOKA. DTOT
AHONTP HasblBaeTcs NpeAMeTHbIM. JIMHelika BMecTe ¢ AHONTpaMH Hasbl-
BaeTcs aJl H A a A o H. HapyxHble Kpast anuaajgpl CKOILIEHbl, H Ha HHX
uMeloTCsl yKasaTesad (IUTPUXH W/IH BBICTYNBI) JJIsi OTCYéTa AeseHHM
Ha Kpyre.

Bech npubop ycTaHaB/MBAaeTCA Ha TPEHOXHHKe.

8. ¥Yposenb.

Huisi Toro uto6sl KPyT acTpossiOuu (JauM6) NPHHSJ rOPH30HTANLHOe
MOJIOXKEHHE, YTO OYeHb BAaXKHO MJI1 TOYHOCTH NPH H3MEDEHHH YIVIOB,
ynorpebasiercss ocoOblif TpHOOp, Ha3biBaeMbld ¥ p 0 B H e M (uepT. 102).

OCHOBHOH 4acTbl0 YPOBHS fIBJII€TCS CTeK/sHHasi TpyOka, 3amasiH-
Hasi ¢ 060uX KOHLOB. TpyOKa 3Ta 3amoJIHAeTCs CIHPTOM HJH 3(hHpPOM;
npuuéM B TpyOKe ocTaB/sercs HeGOJbLIOA Ny3blp€K Bo3ayxa. Eciuu
MOJIOXKHTb YPOBeHb Ha FOPH30HTAJNbHYIO NJIOCKOCTb, TO MY3bIPEK BO3-
ayxa GyleT HaxoIUThCS B cepejHe TPYOKH; €C/IH Ke IJIOCKOCTh He
GyleT ropH30OHTAaJIbHOMH, TO MY3bIPEK BO3JyXa MEpeMeCTUTCS1 K OLHOMY
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U3 KOHLOB TPYGKH. Y POBeHb YCTaHABJIMBAETCS HAa JuMGe mo KpaiiHed
Mepe B IBYX pa3JIMYHLIX HanpaB/eHHsX. TakuM obpasoM, Hab.onas 3a
MOJIOXKEHUEM NYy3bipbKa BO3[lyXa, MOXHO YCTAHOBHTb, GYIeT /i JaHHAs
IJIOCKOCTb TOPU3OHTANbHOH WM OHa CyJeT uUMeTb YKJOH B Ty HJH

IpYTyi0 CTODOHY.

Yepr. 102.

B nenax O6osbiieli NPoYHOCTH M YA06CTBA NOJIb30BaHHSI mnpu6o-
poM TpyOKa YpOBHA 3aK/io4aeTcss B MeTa/UIHYeCKylo oOnpaBy, B
KOTOPOH OCTaBJsieTCs HeOOJIbIIOe OKOHIE AJs1 HaO/IOJeHHsT 3a Io-
JIOXKEHHEM My3blpbKa BO3/yXa. YpOBeHb YKpDENJISIeTCs Ha MeTaJlJH-
yeckoii nuactuHke. MHoria Ha TOBepXHOCTH Kpyra acTpoJsiGuu
3aKpENJISIOTCS HEMOABHXKHO 1Ba YPOBHS B pasJjIMYHBIX HampasJe-
HUSIX. )

[TpumeHsieTcs ypoBeHb H KaK CaMOCTOSITENbHBIA MPUGOP, C MOMOLILbIO
KOTOPOr'0 MOXHO NPOBEPUTH FOPH30HTAJILHOCTh JIIOOOH NJIOCKOCTH HJIH
OpsIMOH  JIMHHH.

[Ipu BbINOMHEHHH CTPOHTENbHBIX paGOT BMECTO YpPOBHS HepeaKko
npumeHsieTcst 6oJiee yNpoOWEHHbIH NpUOOp, HasblBaeMblH Ba T e p I a-
coM (uept. 103). OH cocToMT H3 ABYX HepeBSHHBIX MJAHOK, COeIH-
HEHHBIX MOA MpsAMBIM yrJoMm. Ha ofiHO# M3 N/1aHOK MoABelleH LIHYp ¢
rpysukoM (orBec).

2 >

§
T /////,

UepTt. 103.

B c/yuae ropH3oHTaJbHOrO MOJIOXKEHHS IPOBEPSeMOi MJIOCKOCTH
OTBeC COBMNAajaeT C HanpaB/eHHeM IJIaHKH, eCJaH IpoBepsieMast MJIoC-
KOCTb He FOpPH30HTaJbHA, OTBEC YKJ/OHAETCS OT 3TOr0 HampaBJ/eHHs
(uept. 104).
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9. H3smepenne yrjoB npu NoMouM acTpoasiGu.

[TpennonokuM, HYMXHO H3MepHTb Ha MecTHoctd yroa ACB
(uept. 105).

Bepunny yraa (touky C) oTMeualoT KOJBILIKOM JiHHOM B 25—30 cu,
TPEHOXHHK C acTpoJ/isibHell ycTaHaBJHBAIOT Haj TOYKOH C Tak, yTOGHI
OTBeC, NOJBElIeHHbIH K LEHTPY Kpyra, HaXOAMJCS KaK pa3 Hajl Bbl-
CTYNAUMM H3 3eMJH KOJBIUIKOM, a IJIOCKOCTh Kpyra acTpOJISIGHH
6bl1a TOpPU3OHTAJILHOH.

[Mocsie 3TOrO anupajy ycTaHaBJAMBAIOT TaK, 4YTOOBl €€ MOJIOXKEHHE
coBnaJjo ¢ ofHuM u3 HanpaBJsenuii CA uau CB, HanpuMep C HanpasJie-
nuem CA. BHauaJe asnuaaay ycTaHaBJdMBAaIOT Ha rJia3, a 3aTeM, CMOT-
psi B y3KYIO LieJb [VIAa3HOTO AHONTPA, MepeMellaloT ajJuaany Ao Tex Hop,
MoKa BOJIOCOK NpeIMeTHOro auontpa He 3akpoer npeamer A. Ilocae
9TOro0 OTMEUAIOT JeJieHHe Kpyra, NPOTHB KOTOPOrO HAaXONHUTCS YKa-
3aTe/lb OXHONO M3 JABYX JHOINTPOB.

3artem anugajy ycTaHaB/AWBAIOT IO HanpasieHuio CB u oTMeyaior
JeJieHHe Kpyra, NPOTUB KOTOPOrO HAXOAMTCS YKasareslb TOrO Ke
JauonTpa.

Pasuocts 0TCuUéTOB M AacT yroJa Mexay HanpabaeHusmu CB u CA,
T. e. yron ACB (uept. 106).

Ecan orcuétel Ha A U B oKaxyTcs IO pasHble CTOPOHBI HYJIs,
TO BeJIHYHHY YIVIa MOXXHO ONpeAe/]UTb [0 NMPOTHBOMNOJ/IOXKHBIM MeTKaM
aJuianbl.
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OnucanHblf Bbille NPUGOP AT HEGOJIBIIYIO TOYHOCTD.

C uesblo NOBbILIEHHS TOYHOCTH H3MEpEHMil HCIOJB3YIOTCH Gosee
coBepuleHHple Npu6opbl. Ha ueprexxe 107 mokasaH OfMH H3 TaKHX
npH6opoOB (TEOROJHT).

——
/§\
—
e

b
e

Yepr. 106,

Ynpaxcrnenusn.

1. [Ipu M3aMepeHHH yrJa ¢ NOMOLIBIO aCTPOJIAGHH MOy UHJIH OTCUETH 25° 1 75°.
Uemy paBeH H3MepsieMblH yrou?

2. Tpu U3MEPEHHH yTIJIa C IOMOLLbIO ACTPOJISIGHH MOJTYYHIH oTCuéThl 35° 1 340°.
UeMy paBeH H3MepsieMblit yroJs? .

Yka3anue Jlaa pemeHnsa 3ajaud PeKOMEHAYEM CAeJaTb Y4ePTEX.



raABA Il
TPEYTOJIbHUKH.

§ 14. NOHATHE O MHOIOYroJIbHUKE.

YacTb MNJOCKOCTH, OrpaHMuYeHHas 3aMKHYTOH JIOMGHOH JuHMed,
Ha3biBaeTCA MHOTOYT OJIbHHKOM.

QOTpeskH 3TOH JIOMaHOH JIMHHH Ha3bIBAlOTCS CTO P O H a M MU MHO-
royroasuuka. AB, BC, CD, DE, EA (uept. 108) — cTOpOHBI MHOrO-
yroibiuka ABCDE. CymMMa BceX CTOPOH MHOTOYTOJIbHHKA HasbiBaeTcsl
€ero nepHMeTpoOM

MHOroyro/IbHHK Ha3blBAaeTCs1 BbI 11 Y K J1 bl M, €CJIH OH PacnoJloxeH
N0 OJHY CTOPOHY OT JI0GOH CBOeHl CTOPOHBI, HEOrPaHHYEHHO NPOAOJ-
JKEHHOH 3a obe BepILHHBHI

/
Ve
B// N \ 4
\ \\\
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Yept. 108. Yept. 109. Yepr. 110.

MuoroyronsHuk MNPKO (uept. 109) He 6ynmer BHINYKJBIM, Tak
KaK OH paclloJIOXKeH He 10 OIHYy CTOpoHy npsiMoii KP.

Mp GyzeM paccMaTpuBaTb TOJBKO BBITYKJblE MHOTOYTOJIbHHKH.

Yrabl, cocTaBleHHble IBYMSl COCEJHHMH CTOPOHAMH MHOTOYIOJlb-
HHK4, HA3bIBAIOTCS €ro BHYTPEHHHMM YTJIaMH, a BepLIHHBI HX — Bep-
lUMHAMH MHOIOYTOJIbHHKA.

OTpe3oK npsiMOH, COeLHHAIOWMEA JBe HeCOCeNHHe BepLIHHbI MHOTO-
yro/iblMKa, HasbiBaeTcs A M arTOHaJblo MHOTOYrOJLHHKA,

AC, AD — pnaronanu MHoroyrosbHuKa (uept. 108).

Yribl, cMexHble ¢ BHYTPEHHHMH YTJlaMH MHOIOYTONbHHKA, Hasbl-
DAIOTCS BHELIHHMH YIJaMH MHoroyroJbHHKa (uepT. 110).
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1

B 3aBHCHMOCTH OT uHcJa YrJIoB (CTOPOH) MHOrOYTOJbHHK Ha3biBa-
€TCS TPEYrONbLHHKOM, YeTbIPEXYrOJbHHKOM, MATHYTOJbHHKOM H T. 1.

llsa MHOroyroJibHHKa Ha3blBalOTC pPaBHbIMH,

COBMECTHTb HAJOXKECHHEM.

€CJH HX MOXHO

§ 15. TPEYIrOJIbHHK W Ero 3JIEMEHTBL

1. TpeyroabHHK 0o603HauaeTcsi TpeMs 3ar/aBHbBIMH OyKBaMH, CTO-
SILMMH NIPH ero BeplunHax. [lJIsl COKpallleHHs 3alUCH CJIOB «TPEyroJib-
HUK» 3aMeHSIOT 3HaKOM A. TpeyrosbHHK, H300paxKéHHBII Ha yepre-

ke 111,

MOXHO 3anucath Tak: AABC.

CropoHy TpeyroJbHHKA NMPHHATO 0003HauaTh TOH Ke GYKBOH, uTO
H BepLUHHY yIJia, NpPOTHBOJIEXKAILEro 5TOH CTOPOHE, HO MaJoi GyKBOM.

cmopP

8epu'ﬁma

c
ona bepuura

Uepr. 111.

B

A b
Yepr. 112.

()

Tak, Hanpumep, Ha ueptexe 112 cropona BC o6o3naueHa GyKBoil a,
TAK KakK OHa JIEXKHT NpoTHB yraa A; cropoHa CA oGosHauena 6ykBoit b,
T1K KaK OHa JIeXXHT NpPOTUB yraa B;
cropoHa AB o6o3HaueHa GYKBOH ¢, TaK

KaK OHAa JIEXUT MNpPOTHB yrJaa C.

Ecau  npomo/mxum

CTOPOHY TpEeyroJbHHKA,

KaKylo-HHOY b

TO INOJYYHM

yroJi, CMeXHbIi C ONHHM H3 BHYTpEH-
HHX YIVIOB TpeyroJbHUKa. TakoH yro.a
HasbLBaeTcs] BHE W H H M YIVIOM Tpe-

yroJibHHKa.

[Mpu kaxnoiét BeplIHHE TpPEYroJb-
HHKa MOXeT ObiThb IOCTPOEHO Mo ABa

HellIHUX yrJya (4epT.

113).

7'Ecnn M3 Kakoi-1ubo BeplUHHEI
Tpeyronwm{a ONYyCTUM NEPIEHAUKYJISD

Ha NPOTHBOIIOJIOXKHYIO CTOpPOHY,

TO

" D

/
C
N

YQepr. 113.

[NOJIYYHUM OTPE30K, KOTOprI?l Ha3bIBaeTCss BEHICOT O H TPE€yroJibHHKa

(uepr. 114).

CropoHy TpeyroJbHHKa, K KOTOPOH NpOBe/ieHa BHICOTA, IPUHHMAIOT

328 OCHOBaAHHe TPEYroJbHHKA.

Boicora MoxeT GbiTh IIpOBefeHa K JI0GOH CTOpPOHE TpeyroJbHHKA.
HMHorza BhIcoTa TpeyroJbHHKa NepecekaeT He CaMO OCHOBaHHE Tpe-

43



yroJbHHKa, a ero npopo/mkeHHe. Tak, Ha yeprexkax 115 u 116 BhicoTh!
AD u EM nepecekaior nponoJokenus ocHoBanuit BC u FK.

B kax1oM Tpeyro/ibHHKe MOXKHO IIPOBECTH TPH BbIcOTHL. Ecan akky-
paTHO NpPOBECTH BCe BBICOTHl TPEYroJbHHKA, TO MOXKHO 3aMeTHThb, YTO

v ]

Beicoma

A UcHoBaHue C
Yept. 114.

BCE BLICOTHI TPEYroJibHHKa HJIH MX NMPOJO/KEHHs IepeceKaloTcss B Ofl-
HO# TouKe (uepT. 117, 118). EcJ1H e BBICOTbI H/IH HX NPOJOJ/IKEHHS Ilepe-
CeKyTCs He B OHOH TOUKe, TO MOXKHO C YBEPEHHOCTbIO CKa3aThb, UTO
yepTéx clesaH HETOUHO.

)

~L1N
D TC 8

Yepr. 115, Yepr. 116.

Bricora TpeyrosnbHHKa ob6o3Hauaercsi 6yKBO# A, K KOTOpO# mpHco-
elnHsieTcs1 0003HAaUEHHe TOH CTOPOHBl, K KOTOpOH OHa NpOBejeHa:
t,, h, h, (vept. 117).
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\
Yepr. 117. Yepr. 118. Yepr. 119.

3. Ecan coennhuThb KaKylo-HHOYIbL BEpUIMHY TPEyroJbHHKa C ce-
penHHON NpOTHBOJeXalllel el CTOPOHBI, TO NMOJYYHM OTPE3OK, KOTOPhIH
Ha3blBaeTCs M € L M a H 0 i TpeyrosibHHKa (uepT. 119). Mennana oGo-
3Hayaercd GYKBOH m, K KOTOpOH NpHCOeAHHsieTcs: 06O3HaueHHe TOMH
CTOpOHBI, K CepelliHe KOTOpOii OHa NMpoBejieHa: my,, m,, m, (dept. 120).
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B KaxJ0M TpeyroJbHHKe MOXKHO IPOBECTH TPU Meauanbl. Eciu npo-
BOJIHTb HX aKKypaTHO, TO B J1:060OM Tpeyro/JibHHKe MeHaHbl IePeCeKyTCs
B ofHOH Touke (uept. 120).

Yepr. 120. Yepi. 121.

4. Otpe3ok GHCCEKTPHCH yrJa TpPeyroJbHHKA OT €ro BepLIHHBI 1O
MPOTHBOJIEKAleHd CTOPOHbI HAa3bIBaeTCI 6 U C C € K T P U C O U TPEyroJinh-
HuKa. Buccekrpuca o6o3Hauaercst OyKBOH /, K KOTOPO# NPHCOSAUHSETCS
o603HayeHHe YrJa, U3 BepIIHHbl KOTOPOro oHa IpoBeleHa: [a, Ig, lc
(uept. 121). BuccexTpuchl TpeyrojbinKka (Tak »€ KaK BbICOTHI H Me-
JlHaHbl) MepecekalTes: B OfHON Touke (uepT. 121).

CTOpOHBI H YIJIBI TPEYroJibHUKA, a TaKXKe ero BbICOThI, MeJHAaHB,
GUCCEeKTPHCHl HA3bIBAIOTCSA 3JemedTaMu TpeyroJbHuka. CioBo «aJe-
MEHT» 3HAUHT «COCTaBHAsl YacThb».

Yrpaxcrenus.

1. HauepTHTb HECKOJILKO TPEYTOJNBHHKOB H MPOBECTH B KAXIOM H3 HHX C TO-
MOLIbIO YePTEHHOrO TPEYroNbHHKA MO TPH BBICOTHI.

2. HauepTHTb HECKOJILKO TPEYrOJIbHHKOB H NMPOBECTH B K2XJOM H3 HMX [0 TPH
MeJHaHBI. .

3. HauepTHTb HECKOJIBKO TPEYTOJbHHKOB H NPOBECTH B KAXJAOM H3 HUX N0 TPU
GHCCEKTPHUCLI. :

§ 16. BYAbl TPEYIOJIbHUKOB B 3ABUCHMOCTH OT CPABHUTEJISHOW
AJAKHBI UX CTOPOH U BEJIMYHHBI YIJIOB.

1. Buapsl TpeyroJb:iKKos B 3aBUCMMOCTH OT CPaBHUTENbHON
AJIMEBI UX CTOPOH.

TpeyroJbHUK, Y KOTOPOrQ BCEe TPH CTOPOHBI MMEIOT Pas/HyHble
aaubbl (gepT. 122), Ha3bIBAETCS PA3HOCTOPOHHHM.

AN \YAWAN

OcHoBarue OCHoﬁdHue
Yepr. 122. Yepr. 123.
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Tpeyro/ibHHK, Y KOTOPOTO JiBe CTOPOHBEI paBHbl (uepT. 123), mHasm-
Baetcs paBHoOGe D eHHB M.

CropoHa paBHOGeJpeHHOrO  Tpe-
yroibHHKa, He paBHas JBYM JpYrum
cTOpoHaM, OOLIKHOBEHHO I pHHHUMaeTcs
3a ero OCHOBaHHe (ecqH He CleJaHO
0co60il  OroBOpPKH).

TpeyrosbHHK, Y KOTOPOrO  paBHHI
BCE TPH CTOPOHBI, Ha3HIBaeTcs p a B-

Yepr. 124, HOCTOPOHHHM (ueptT. 124).

2. 3aBHCHMOCTb MEXJy CTOPOHAMM TPeyroJbHHKA.

B TpeyrosbHUKe Kaxkiash CTOpOHAa — OTPe30K, a JBe IpPYTHe ero
CTOPOHbBI COCTABJISIIOT JIOMAHYIO JIHHHIO, COEJHHSIOILYIO KOHIIBI 3TOrO OT-
peska. Ilostomy kasxcdas cmopomna mpe-

Y20N6HUKA  MEHbULE CYMMbL 08YX ¢
dpyzux e20 cmopow (§ 6).

B A ABC (uept. 125) AC + BC > AB.

Ecan or obeux uacreil 5TOro HepaBeH-
ctBa OoTHHMeM mo BC, To mnoayuyum
AC>AB—BC, T. e. cmopona mpeyzo.ns- ] B8
HuKa 60abwe pasrocmu 08yX Opynx Uepr. 125,
€20 cMmopoOH.

3. Buabl TpeyroJbHUKOB B 3aBUCHMOCTH OT BEJHYHHH WX YIJIOB.
TpeyroJbHHK, y KOTOPOro BCe TPH YIVia OCTPhIE, Ha3HIBAETCsH O C T-
POYr OJIbHBIM.

Tpeyro/ibHUK, B KOTOPOM €CThb IIPSIMOM yroJI, HasbIBaeTcsi I P 5 M O-
yroJs b HB M.

Kamem

Yepr. 126. Yept. 127.

" CTOpOHBI TPeYro/IbHHKA, 3aKJI0YalolUIHe NPSAMON YroJ, HashbiBaIOTCS

KaTeTaMH, a CTOPOHA, Jiexkallass NPOTHB NPSIMOTO yIJa, Ha3bBa-
ercs rUNOTeHY30H (uepr. 126).

TpeyrosbHHK, B KOTODOM €CTh TYMOH yroJ, HasbiBaeTcsi T y I O-
yroJabHBM (uepr. 127).
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§ 17. CHAMMETPUSI OTHOCUTEJIbHO NMPSIMOH.
1. ®urypel, CHMMETpHYHBIE APYT APYTrY.

Haueptum na siucre Gymaru yepHH/IaMH Kakylo-HHOYAb GHrypy, a
KapaHJallioM BHe eé — NPOU3BOJILHYIO NPsIMYl0. 3aTeM, He JaBas yep-
HHJIaM BEICOXHYTb, MEPErHEM JIHCT 6yMard 1o 3TO# NpsAMOH TaK, 4TOObLI
OllHa 4YacTh JIHCTAa HaJersa Ha
npyryto. Ha stofi apyro#i uactu
JIUCTA MOJIYYHTCHA, TAaKHM obpa- |
30M, OTNEYaTOK AAHHOH (HTypHIL. '

Ecnmu sarem Jaucr Oymaru '
onsATb pacnpsiMHTb, TO Ha HEM
OKaXyTCs JBe (pUryphl, KOTOphIE l
Ha3bIBaIOTCA CHMMETDp H u-

HBIMH OTHOCHTE/NLHO  JaHHOH |
npsimoii (uepr. 128).

Jlee (urypsl HA3LIBAIOTCS CHM- Hepr. 128.
MeTPHYHbIML OTHOCHTENbLHO HeKo-

TOpOi npsmoii, ecau npdH neperndaHUM MJOCKOCTH 4YepTeka Mo 3TOM
npsiMoii OHHW COBMEINAIOTCS.

[IpsiMas, OTHOCHTENLHO KOTOPOH JaHHble (HIYPbl CHMMETPHYHH,
Ha3blBaeTCsl HX OCbI0 CHMMETD H H.

U3 onpenesnennsi CHMMETPHUHBIX (UTyp CJefyeT, UYTO BCSKHE CHM-
MeTpHUHble (Hrypbl pPaBHBL

[Tosyuuts cuMMeTpHUHblE (PUTYPHl MOXKHO H He MOJIb3YSICh Heperd-
6aHHeM NJIOCKOCTH, a C [IOMOLIBI0 reOMeTpUHUecKoro nocrpoenus. Ilycrs
Tpebyercst NocTpouTh Touky C’, CHMMeTpHYHYIO JaHHOH Touke C OTHOCH-
TesibHO nmpsamodt AB. Onyctum u3 ToukH C mnepnenpukyasp CD Ha
npsiMyio AB ¥ Ha NpOJO/KEHHH ero orJoxHuM orpe3ok DC’ = DC.
Ecan neperném niockoctb yeprexa no AB, to Touka C COBMeCTHTCS
¢ Toukoii C’: Toukn C u C’ cumMerpuuHsl (uepr. 129).

Mycte Tpe6Gyercs Tenepb MOCTPOUTH OTpe3oK C’D’, CHMMETPHUHBIH
JaHHOMY otpesky CD orHocuTesibHO npsimoéi AB. Iloctpoum touku C’

A A
c e C
c' D c
DT )
B 8
Yepr. 128. i Yepr. 130.

u D’, camverpuunsie ToukaM C u D. Ecsu neperném niaockocts uep-
Texka no AB, 1o Toukn C u D COBMECTATCA COOTBETCTBEHHO C TOUKAMH
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C’ u D’ (uept. 130). [losTomy oTpeskn CD u C’D’ coBmecTATCS, OHH
GyayT CHMMETPHYHBI.

[TocTpoum Tenepb Gurypy, CHMMETPHUHYIO JAHHOMY MHOTOYIOJILHH-
Ky ABCDE otHocuTesbHO JaHHOH ocu cumMerpuun MN (uepr. 131).
JlJis1 pelieHHs aTOl 3ajaud ONYCTHM NeplneHAUKYAsipH Aa, Bb, Ce, Dd
H Ee na ocb cummerpun MN. 3ateM Ha MPOJO/IKEHHSIX STHX NepIeHH-
KYyJsipOB OTJIOKUM oTpe3kn aA’ = Aa, bB’ = Bb, ¢cC’ = Cc; dD’ =
=Dd u eE’ = FEe.

Yeprt. 131.

Muoroyroabauk A’B’C’D’E’ GyneT CHMMETPHYHBIM MHOFOYTOJIbHH-
Ky ABCDE. JleficTBHTe/IbHO, €CJIH NeperHyTh 4epTéx 1o npsamoii MN,
TO COOTBETCTBYIOIIHE BepIUHHBI OGOHX MHOIOYTOJIbHHKOB COBMECTATCS,
a 3HauHT, COBMECTATCA M CaMH MHOTOYTOJbHHKH; 5TO H JOKa3hIBaeT,
yto MHoroyronbHHKH ABCDE u A’B’C’'D’E’ cuMMeTpPHYHBI OTHOCH-
TesqbHO npsiMoii MN. .

2. ®urypbi, cocrosuHe H3 CHUMMETPHYHBIX HacTefl.

Yacro BCTpevaloTCsi reoMeTPHYECKHe (HIypbl, KOTOphIE KaKOii-HH-
Gyab NpAMOH pasfessiioTcss Ha JBe CHMMeTpHYHble YacTH. Takue pury-
pbl Ha3blBAlOTCI CHMMETpP H Y HB MH.

Tak, nanpuMmep, yros — ¢urypa CHMMeTpHuHasi, M OHCCeKTpHCa
yIJia sIBJISIETCS] €r0 OChIO CHMMETPHH, TaK KakK NMpH neperuGaHUH N0 Hell
OJlHA YacTb yIvVia COBMeluaeTcs ¢ Apyroi (uept. 132),

Yepr. 132.
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B Kkpyre ocblo CHMMETDHH SIBJISIETCS] €r0 JHaMeTp, TaK KaK NpH nepe-
ruGaHHH [0 HEMY OJMH NMOJYKPYT COBMellaercs ¢ ApyruM (uept. 133).
TouHo Tak e cUMMeTpPHUHBI UTYpPHI Ha yepTexax 134, a, b.
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Yepr. 135.

W el

Yepr. 136.
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CummeTpuyHble GUrypbl 4acTO BCTPEYAIOTCSA B MPHPOLE, CTPOUTE/b-
cTBe, B yKpauieHusix. Maobpaxenus, nomeli€HHble Ha yepTexax 135 u
136, cuMMeTpHUHBI.

Crienyer 3aMeTHTb, YTO CHMMETPHYHbIE (DHT'Ypbl COBMECTHTb IIPOCTHIM
nepeABHXKEHHEM IO IJIOCKOCTH MOXKHO JIWIIb B HEKOTOPBIX CJyyasx.
YTo6sl COBMECTHTH CHMMETpPHUHLIE (DHI'YPBl, KaK NpaBu/o, HEOOXOXUMO
O/Hy M3 HHX IIOBEpHYTb OOpaTHOH CTOPOHOH.

§ 18. CBONCTBA PABHOBEILPEHHOI'O TPEYIOJIbLHUKA.

TlocTpouM paBHOGeApeHHbIH TpeyroibHuK ABC u npoBenéM B HEM
GHCCEKTPUCY YIVIa, 3aKJ/IOUEHHOTO MeXNy PaBHbIMH CTOPOHaMH AB u
CB. PaBHoGenpeHHblHi TpeyroJibHHK pas36HJICa HA JBa TpeyroJbHHUKa
ABD w CBD (uept. 137).

[leperuém MbiC/IeHHO MJIOCKCCTb YepTexka no GuccekTpuce BD Tak,
yToGbl NpaBasi yacTb eé coBnaJja c JieBod. Toraa
B8 cropoHa BC noiinét no cropoHe BA, Tak Kak

Ll = £2, n touka C coBnanér ¢ Toukoi A, Tak
A kak BC = BA.

CnenoBaTenlbHO, InpH MeperHOaHHH uyepTexa
no BD Ttpeyronshuk BDC coBmecTu/icsi € Tpe-
yronbHHKOM BDA, T. e. 6uccektpuca BD siBasiercs
OChI0 CHMMeTpHH TpeyronbHuka ABC.

Orpeskn CD u DA coBMeCTHJHCB, T. €. CTOPOHA

ﬂ 5 C AC B Touke D pasgenuiach MomnoJsiam.
CnepoBatesibHo, BD 6yner He TOMbKO OHC-
Hepr. 137. cekTpucoli TpeyrosbHuka ABC, HO u ero Menua-
HOH.

¥Yrast BDC u BDA coBMecTH/HCh, C/leOBaTe/IbHO, OHH paBHbEl. Ho
B TO K€ BpeMs OHH CMEXHbIe, TO3TOMY KaXKIblii H3 HHX pPaBeH NPSMOMY
yray. 3Hauut, BD sB/sieTcsi BBICOTOH TpeyrosbHHKA.

Yrast C 1 A COBMECTHJIHCH, CJIELOBATENbHO, OHH PaBHBL.

Orciona: 1. Buccekmpuca yana npu 8epwune pasHoGeo-
DEHHO20 MPEY2ZONBHUKA ABASEMCA €20 O0CbI0 cuMMmemn-
puu.

2. buccekmpuca yezna npu 8epwune pasro6eOpeHH020
mpeyzoAbHUKG 8 MO Jce BpemMs ABASEMCA €20 MeOUAHOU
u 8bicomoi. ,

Tak kak U3 BepIIHHBI TPEYTOJbHHKA MOXHO MPOBECTH TOJBLKO OLHY
GHUCCEKTPUCY, ONHY MelHaHy H OJHY BBICOTY, TO MeAHaHa, NpOBeLEH-
Has K OCHOBaHHIO PaBHOGEJPEHHOro TpeyroJbHHKa, ABJsAeTcs U Ouc-
CeKTPHCO#, U BBICOTOH, TOYHO TaK e H BBICOTA ABJISETCA H OHCCEKTpH-
COH, H MeJHaHOH.

3. Yeast npu oOcrOBanuun pasHOGeOpeHH020 mpeyzonb-
HuKa pasHot medcdy co60i.

4. B pasHOcmOpOHHeM mpeyzOLbHUKE B8Ce BHYMPEHHUE
y2abL pasrol mexcoy c000i.
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§ 19. NOCTPOEHME TPEYTOJIbLHHKOB 1O OJHOMY
WJIH JBYM 3JIEMEHTAM.

TlIycte TpeGyeTcsi MOCTPOUTHL TPEYTOJBHHK 1O JaHHOH cTOpoHe a.
Tak kak 06 yryiax TpeyroJbHHKa H O JAPYrHX €ro CTOpoHax HHYero He
CKa3aHO, TO MOKEM IOCTPOUTb CKOJIBKO YTOJHO PAa3/jMUHBIX TPEYroJib-
HHKOB, Y KOTOPHIX OflHa CTOpPOHa GyHeT paBHa oTpe3Ky a (uepr. 138).

Ilycte TpeGyercsi MOCTPOMTH TPEYTOJBHHK MO AAHHOMY YTy a.
B 3TOM ciyyae Takike MOXKHO NOCTPOHTb CKOJIBKO YTFOIHO PasJIM4HbIX
TPEYTroJLHHKOB, HMEIONINX JaHHBIA yroa (uept. 139).
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Yepr. 138. . Yept. 139. Yepr. 140.

TouHO TaK ke MOXHO IIOCTPOMTH CKOJBKO YrOAHO PAa3/JHYHLIX Tpe-
YTOJILHHKOB IO JBYM CTOPOHAM, WJH MO ABYM yrJam, WJH MO yray
H cropoHe (yept. 140, 141, 142).
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Yepr. 141. Yepr. 142.

TakuMm o6pasom, ecsin GYAYT 3aaHbl TOMLKO OLMH HJIH ABA 3JeMeH-
Ta TPEYroJbHHKA, TO MO 3THM 3JIEMEHTAM MOXKHO IMOCTPOHTb CKOJBKO
YrOIHO PAa3/IMYHBIX TPEYrOJbHUKOB,

Tepeiiném TENEepb K IOCTPOEHHIO TPEYroJbHUKOB HEe IO OAHOMY H
HE 1o JIByM, a Mo TPEM ero sJeMeHTaM.

§ 20. MOCTPOEHHE TPEYTIOJIbBHHKA MO ABYM .JAAHHBIM EI0 CTOPOHAM
H YIrJ1y MEXAY HHMH.
/ NEPBbIA NMPH3HAK PABEHCTBA TPEYTOJIbHHKOB.

IlycTs TpeGyeTcs NOCTPOMTH TPEYTONBLHHK, OHA CTOPOHA KOTOPOrO
paBHa, Hanpumep, 35 mu, Apyras CTOPOHA paBHA 32 MM M YToOJI, 3aKJIio-
UEHHBbIA MEXJy 5THMH CTOPOH3MH, paBeH 46°.
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Toctpoum ¢ momombio Tpancnoptupa £ A, paeHbiil 46°, U Ha ero
CTOpOHaxX oTJIOXKUM OoTpe3kd AB u AC, COOTBETCTBEHHO paBHbIE 35 Mm
u 32 mm (yept. 143). CoenunuB Touku B u C, NONYyYHM HCKOMBIH
Tpeyrosibiuk ABC. Ilo TeM ke JaHHBIM MOCTPOMM APYroi TPEyroJp-
uuk — AA’B'C’.

JlokaxkeM, YTO 3TH TPEYroJIbHHKH DaBHbl MeXAy cOGoil.

Has sToro Hanoxkum AA’B’C’ na AABC Tak, yTo6h BepmuHsl A’
u A coBmectHiuch. Cropony A’C’ HanmpaBum no cropone AC. Toraa
touka C’ coBmecTuTcs ¢ Toukoii C, moromy uro A'C’ = AC.

’

A ' c A g c'
Yepr. 143.
Cropona A’B’ noiifér no cropore AB, tak Kak LA’ = ZA. Tou-

Ka B’ cosmecTHTCsi ¢ Touko B, Tak Kak A'B’ = AB. Ecau Toukn C
u C’, B u B’ coBMecTu/IHCh, TO COBMeCTATCSH H cTOpoHul B’C’ u BC.

Tpeyronouukn ABC u A’B’C’ coBnanu, 3HayuT, OHH PaBHBL.

Mpbl MOXKEeM [0 3THM-2Ke JAaHHBIM NOCTPOUTh CKOJIBKO YTOZHO Tpe-
YroJIbHUKOB, U BCE OHU GYAYT paBHBI MEXAY COGOI.

TakuM oGpasoM, ecan 08e cmOPORbL W Y20 MENHCOY HUMU
00HO020 MmpeyzoAbHUKA COOMBEMCIBERHO. PaBHbL 08YM CHIO-
poxam u yeay medcoy Hamu Opy2020 mpey2orbHaKa, MO
maKue mpeyzoAbHUKL PABHbL MedHcO0y c000%.

HasoBém 3TO me p B bl M IIPH3HAKOM pPaBeHCTBA TPEYroJbHUKOB.

§ 21. MOCTPOEHUE TPEYTOJIbBHUKA MO CTOPOHE
U ABYM NPMJIEXXALLMUM K HEA YIJIAM.
BTOPOHM NPH3HAK PABEHCTBA TPEYIOJIbHUKOB.

[TycTs TpeGyercsi HOCTPOUTH TPEYrONbHHK, OfHA CTOPOHA KOTOPOro
paBHa, Hampumep, 40 MM, a yIJibl, NpUJeKalye K Heil, paBHel 50° 1 48°.

Ha npousBosibHO# npsiMoii nocrpouM otpe3ok AC, paBHbli 40 mm.
3areM Ha 3TOM OTpe3Ke NpH Touke A mocTpoum yroJi, pasHb 50°,
a npu Touke C — yroJ1, paBHbii 48° (yepT. 144).

Yepr. 144.



Ecau MBI JOCTaTOYHO MNPOAO/IKHM CTOPOHBI 3THX YIVIOB, TO. OHH
nepecekyrcss B Hekotopod Touyke B. Ilosyunm tpeyrombHuk ABC.

Ilo TeM e MaHHBIM MOCTPOMM ApYyro# TpeyrosbHuk — AA'B'C’ u
IOKaXKeM, UTO 5TH TPeyroJbHUKH OYAYT paBHbI MEXKAY COGOH. '

Jas storo HamoxumM A A'B’C’ na A ABC Tak, 4To6b COBMECTH-
Jauck pasHble ctopoint AC u A’C’. Torpa cropoHa A’B’ mo#aér no
cropoHe AB, Tak kak LA’ = £A, u croposa C’B’ nofinér no cropo-
He CB, tak kak £C’ = ZC. Touka B’ ofHOBpeMeHHO IO/DKHA GHITh
¥ Ha cropoHe AB, u Ha cropoHe CB, cieloBaTenbHO, OHa COBMec-
THTCA C TOYKOH B, Tak Kak JBe INpsiMble MOI'yT IIepeceybCsi TOJbKO
B OHOH TOUKe,

Tpeyronsuuku ABC u A’B’C’ coBnanu, 3HauMT, OHH PaBHHL.

[lo 3THM Xe JAaHHBIM MOXHO NOCTPOHTb CKOJIbKO YFOIHO Tpe-
YrOJIbHHKOB, U BCe OHH GYAyT paBHBl MEXKAY COGOH.

TakuM 06pasoMm, ecan CMOPOHA B 08G NPUACHCAUWNX K Hed
y2nra O00HOZ0 mMpPEYONbHUKE COOMBEMICMBEHHO  DQABHbE
CMOpOHe 1 O08YM npuleHCAwuM K Held yzaam Opy2020
mpeyzo0nbHUKQ, MO maxKpe MmpeyzonbHUKW DABHbL MeEHCOy
c0060ii .

HasoBém 3T0 BT 0 p bI'M IPU3HAKOM PABEHCTBA TPEYTrOJBHHKOB.

§ 22. NOCTPOEHUE TPEYT'OJIbBHUKA MO TPEM AAHHbLIM Er0o CTOPOHAM.
TPETHA MNMPU3HAK PABEHCTBA TPEYTIOJIbHHKOB.

Ilyctb Tpebyercsi MOCTPOHTH TPEYroJIbHUK IO TPEM €ro CTOPOHaM,
Hanpumep, cropoHa a=30 um, cropona c=40 mm u cTopoHa b=42 mm.
(3ananHble pasmephl XOJIKHBI YIOBJIETBOPATH YCJIOBHIO: CyMMa JABYX
JII06bIX CTOPOH TPeyroJibHHKa GOJIbILe TPeThell CTOPOHHL.)

CHauaJsia Ha IpOM3BOJIbHON NpsMoil mocTpouM otpesok AC, paBHbli
JlaHHOMY OTpe3Ky b, T. e. 42 mm; Mbl cpa3y MNOJIyYHM JiB€ BEPIUHHH
HcKoMoro TpeyrosibHHKa — A u C (uept. 145).
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Yepr. 145.

Tak Kak JJ/IMHa BTOPOH H TpPETbei -CTOPOH COOTBETCTBEHHO paB-
Ha oTpeskaM ¢ M a (B naHHOM cayuyae 40 mm u 30 mm), TO TpeTbs
BepLIMHA TPEYroNbHAKA AO/DKHA HAXOAMTHCA KaK Ha Jyre, ONHCaHHOM

53



us 1eHTpa A pajuycoM, paBHbIM 40 mm, Tak W Ha Jyre, ONHCAHHOIM
us uesrpa C panuycoM, paBHbiM 30 mm. CrenoBaTesbHO, TpeTbeit
BEpIIMHON TpeyroJbHUKa OyJleT Touka IepeceyeHHsl STHX AYT.
(O603HayuB 3Ty TOYKY OYKBOH B M COeJMHHB €€ OTpe3KaMH C TOYKAaMH
A u C, nosyyuM HCKoMbiii TpeyrosbHuk ABC.

ITo Tem ke JaHHBIM NOCTPOMM BTOPOH TpeyrosbHHK — AA'B'C’ u
JnokaxeMm, uto AABC = AA'B'C'.

st 5TOro NpHIOKHM TpeyroJbHuk A’B’C’ x TpeyroanHuky ABC
TaK, 4ToGhl HX paBHble cTopoHbl A'C’ u AC coBmecTuauCh (4epT. 145),
npuuéM Toyka A’ coBnana 6wl ¢ Toukoii A, Touka C’ — ¢ Toukoil C.
Torza Tpeyroabiuk A’B’C’ npumer noJoxernue AB’’C. Cropona AB
6yner paeHa cropoHe AB’’ u cropona BC — cropoHe B’’C.

CoellHHUB OTPe3KOM NpsMoi TOukH B u B’’, nmonyuum ABa pasHo-
6e1peHHbIX TpeyronbHuka BAB'' u BCB’', y koropuix £1 = £2, a
£3 = Z4, orkyna £B = £B". CaenoBarenvio, NABC = AAB’'C,
Ho Toria u NABC = NA'B'C’.

[lo 3TUM e HaHHBIM MOXHO TOCTPOHTb CKOJIBKO YrOAHO  Tpe-
YroJIbHUKOB, H BC€ OHM OYAyT PaBHbI MEXAYy COGOH.

Msl noxkasanu, 4To ecAw mpuw CmOpOHb. OOHO20 mpeyzono-
HUKQ COOMBEMCINBEHHO PABHOL MPEM CIMOPOHAM OpPY2020
mpeyz0nbHUKQ, MO MaxKue mpeyzoibHUKI pPABHbL MeHcoy
c0001.

HasoBéM 3TO TpeTb UM NPH3HAKOM PaBEHCTBA TPEYrOJbHHKOB.

Bameuanus 1. BoBcex Tpéx npH3HaKax paBeHCTBa Tpe-
YroJIbHUHKOB B YHCJIO TPEX NAHHBIX 5JIEMEHTOB BXOIHMT XoTsl Obl OfHa
CTOpPOHA TPEYroJibHUKA.

2. B paBHBIX TpeyroabHHKax MNPOTHB paBHHX CTOPOH JieXKaT
paBHbie YrJbl M, OOpPaTHO, NPOTHB paBHBIX YIVIOB JIeXaT paBHbie
CTOPOHBIL.

§ 23. )KECTKOCTb TPEYTOJIbHHKA.

Ecan BO3bMEM TPU MeTaNIHUECKHE HJIH
JlepeBsIHHbIE TIAHKH, 3aKPENMHM MX KOHIBI
Oy/J1aBKaMH HJ/IH TBO3IMKAMH TaK, YTOGHI [0/~
YUTb TPEYTOJbHHK, TO YBHAHM, YTO HaM He
yAacTcsi U3MeHHTb (OPMY NOJIYYEHHOro Tpe-
yroJbHuKa (4epr. 146).

TpeyronbHuK — ¢urypa xR E€CTK a 4.
Ecuii 3ananbl TPH €ro CTOPOHEL, TO opMa Tpe-
YrOJIbHHKA YXKe He MOXET H3MEHHThCS. 10
BbITEKAeT H3 TOJIbKO YTO JOKa3aHHOIo IpH-
3HaKa paBeHCTBA TPEYroJbHUKOB.

CrponuJsa 3aHHH HMEIOT BHJ TPEYroJb-
HHKOB. JTO NPHAAET HM KPENoCTb H YCTOM-
Yepr. 146. 4yHBOCTb (uepr. 147).
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Yepr. 147.

Tpu ycrpoiicTBe CajloBOH KaJUTKH 0053aTe/bHO NPHOHBAOT MJaH-
Ky (ZOCKy), HMHOTAA JBe MJAHKM, YTOOHI MOJYYHJIHCH TPEYroJbHH-
Ku. DT0 NMPHAAET KPeNnocTb KaJHTKEe; MHaye €€ CKOpo  NepeKOoCHT
(uepr. 148).

Uept. 148.

Ha ueprexxax 149, 150 Takxe mnokasaHo, Kak MNOJb3YIOTCS  Ha
MPaKTHKE KECTKOCThIO TPEYTOJbHHKA.
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Yepr. 150,

§ 24. MOCTPOEHUE YTJIA, PABHOIO JAHHOMY.

Hau yron BAC (uept. 151), TpeGyercsi ¢ moMompblo WUPKYJS H Jiu-
HefiKH MOCTPOMTH yroJ, paBHbli yray BAC.

Pemenue IlpoBeném npsimyio UHHIO 1 OGO3HAUUM HAa  Hel
npousBosibHyI0 Touky O. U3 BepumiHet A manHoro yrsia BAC, Kak us
LIEHTPa, NPOH3BOJIBHEIM PaJHyCOM ONHILEM AYTIy TaK, 4YTOGbl OHa mepe-
ceKJ1a o6e CTOPOHBI laHHoro yraa. O603HauuM TOYKH NepeceyeHus GyK-

k/ 8

¢
A IM 0 IN

Yept. 161,
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Bamu K u M. IlotoMm Tem xe paauycom u3 Touku O, Kak H3 LeHTpa, Npo-
BeléM AYry TaK, 4ToGbl OHA NepeceKsa B3ATYyIo Hamu npsimyio. O6o3ta-
yHM TOuKY nepeceuenus: 6yxkBoit N. [Tocsie sTore BozpMéM LupKyiem pac-
crosnue KM u u3 ToukH N, KaK M3 LIeHTpa, ONHUILEM AYry pafguycoMm,
paBHbIM paccTostHHio KM, Tak, 4To6hl OHa Nepeceksia Ayry, OMUCAHHYIO
u3 Touku O, B Kakoi-HHOyIb Touke P.

[Tposens npsimyio OP, nosnyuum yroa PON, paBublil yray BAC.
Uto6bl y6eUThCSl B PaBEHCTBE 3THX YIVIOB, MpoBeléM oTpe3kn MK u
NP, nonyuum aBa Tpeyrosibiuka KAM u PON, KoTopble paBHE MO 3-my
NPH3HAKY paBeHCTBA TPEYroJibHUKOB.

Cnenosarennio, £PON = £ZBAC, Tak Kak 3TH yrJbl Jexar B
PaBHBIX TPEYroJbHHKAxX NMPOTHB PaBHBIX CTOPOH.

§ 25. 3BHAYEHHE NMPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB.

[py U3yueHHH reOMETPUH HaM YacTo MPHAETCS OTBICKHBATb PaBHbIE
TpeyrosbHUKH. Teopembl, H3/oxeHHble B maparpadax 20, 21, 22, na-
IOT TPH NPHU3HAKa, HA OCHOBAHHH KOTOPHIX MOXKHO YCTaHaBJIHBATh
PaBEHCTBO TPeyroJibHHKOB.- [IpakTHueckoe 3HaueHHe 3THX NPU3HAKOB
3aKJII0YaeTCs B CJEAYIOILEeM: MO OMpeNeeHHI0 TPeYroJbHHKH HasbiBa-
[OTCSl PABHEIMH, €C/IH MX MOXKHO HaJIOXHTb JIPYr Ha IPYyra Tak, 4ToGhl
OHH COBMECTHJIMCh; OJHAKO BbIIOMHUTb HAaJIOXEHHe TPEeYroJbHHKOB
MHOTAA ObiBaeT 3aTPYHAHHTENLHO, a HHOTAA M HEBO3MOXKHO; NPH3HAKH
paBeHCTBa TPEYroJbHUKOB [AIOT BO3MOXKHOCTb 3aMEHHTh Hasoxeiue
TPEYroJbHHKOB H3MEepeHHeM U CPaBHEHHEM HEKOTOPHIX €ro OCHOBHBIX
5/1eMEHTOB — CTOPOH M YIJIOB — U TaKUM OOpPa3oM YCTAaHOBHTb PaBEH-
CTBO TpPeyroJbHHUKOB.

§ 26. CBOUCTBO BHELWUHErO YrJiA TPEYTOJIbHHKA.

Teopema. Brewnuii Y202 6cAK020 mpeyoLbHUKA GOAhL-
we KaHO020 BHYMPEHNEZ0 Y2AQ MPeYZORbHUKA, He Cme-
JHCHO20 C HUM.

Jano: £BCD — BHemHu#l yroa tpeyrosbHuka ABC.

Hapo nokasartb, uto £BCD > £B u £BCD > £A (uepr. .152).

8 E

Yepr. 152..
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JokaszaTtenbcTBO. [l N0Ka3aTe/LCTBA BHINONHHM B MEpBYIO
ouepelib MOCTPOEHHE, B pe3y./bTaTe KoToporo BHemHuii yroa BCD pa-
800LETCS Ha JBE YacTH.

1. Tlposeném menuany AO tpeyrosbuuka ABC.

2. Tlpononxkum eé Ha otpesok OE, paenwiit AO.

3. INposeném orpesok EC.

IMocae storo paccmorpuM tpeyroabiukn AOB u COE. B atux Tpe-

YrOJIbHUKaxX
AO = OE

BO = OC

Yrast AOB n COE paBHbl, Kak BepTukasashbe (§ 11).

CnepoBarenbho, TpeyronbHHK AOB paBen TpeyronbHuky COE
(110 BYM CTOPOHAM M YTy, 3aK/IO4EHHOMY MeX]y HHMH, T. €. Io 1-my
npHaHaxky paBeHcTBa TpeyroJbHHKoB (§ 20)).

13 paBencTBa TpeyroJbHHKOB caenyet, uto £B = £BCE, TaK Kak
OHH JIEXKaT B PaBHBIX TPEYroJbHHKaX NMPOTHB paBHEIX cTopoH AO u OE.
Ho yron BCE TonbKo yacTh BHewHero yria BCD, nosTomy Bech BHewI-
Huii yroa BCD GoJbiue BHyTpeHHero yraa B. Takum ke  cnoco6om
JIOKa3biBaeTcsi, YTo BHEWHHH yroa BCD Gosbuie BHyTpeHHero yrsia A
(B 5TOM cJ1yyae NOCTPOEHHe HaJlo HAayaTh ¢ NPOBEACHHS] MEIHaHHl Tpe-
yroaviuka ABC k cropone AC).

M3 sTofi TeopeMBl BHITEKAIOT CJAEACTBHS, Ba)KHble AJISI NOKA3aTeJb-
CTBa HEKOTOPHIX TEOpEeM.

Cnencreue 1. B mynoy2zo026HOM mpeyoLbHRuKe MOAb-
KO OOur Y204 myYnoOL, OCMAAbHbLIE OCHIPbLE, TAK KaK BHEIL-
HMI yroJ, CMEXHBIA C TYNbIM BHYTPEHHHM YIJIOM, — OCTPBIH, HO3TO-
My KaXIblH H3 OCTaJbHBIX BHYTPEHHHX YIJIOB — TOXE OCTPHI.

CnencrBue 2. B npamoyzonronom mpeyzorbHuUKe moOAb-
KO 00un Y208 nPAMOL, OCMaAbHbLE OCHIpble, TaK KaK BHell-
HHU yroJs, CMEXHBIH C NPSAMBIM BHYTPEHHHM YIJIOM, — TOXeE NPSMOIi,
NO3TOMY KaXKIblif U3 OCTAJbHBIX BHYTPEHHHX YIVIOB — OCTPBIH.

CnencrBue 3. H3 mouxn, 832moOii 8He npsamoi, MOxHC-
HO npogecmu K 3MOi RPAMOL MOALKO O00UK nepneHouxy-
AP, TaK Kak, NPEINoJIOXKHB, YTO M3 B3TOH TOYKH MpPOXONHT o
BTOPOH MNEpNeHJHUKYJAP K JaHHOH NPsSMOH, MBI MONYyYyHJIH OB  Tpe-
Yro/IbHUK, BHEIUHHH yrosl KOTOPOro paBHSIETCSl BHYTPEHHeMy yray, he
CMEXXHOMY C HHM, UTO NPOTHBOPEUMT JOKa3aHHOH TeopeMme.

: 0 IIOCTPOEHHIO.

§ 27. PABEHCTBO NMPAMOYTOJIbHBIX TPEYTI'OJIbHHKOB.

1. lepBbie ABa Npu3HaKka paBeHCTBA
NpAMOYroOJbHBIX TPeyroJbHUKOB.

Mmu YCTAHOBUJIM, YTO AJI1 PABE€HCTBA JABYX TPEYroJbHHKOB AOCTa-
TOYHO, YTOOBI TPH 3J€MEHTA OLHOro TpEeyroJbHHKa (381 PaBHBEI COOT-
BETCTBYIOUIHM 3JIEMEHTAaM JAPYroro TpeyrojsibHuKa, Npu 3TOM HENpeMeH-
HO B YHCJIO 3THX 3/1€MEHTOB JOJ/I)KHA BXOAMTb XOTS1 Obl OfHA CTOpOHa.
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Tak Kak BCe NpsIMble YIJibl PaBHBI MEXKAY COGOH, TO NMPSAMOYIO/bHbIE
TPEYroNIbHUKH YyKe HMEIOT 1O OJHOMY PaBHOMY 3JIEMEHTY, UMEHHO IO
paBHOMYy NpPSIMOMY YIJy.

>
%
R¢

d d d d
Yept. 153. Yepr. 154,

Orcioza cresiyet, 4TO BPAMOYZ0LbHOLE MPEYZOAbHUKI [ ABHbL:
1) ecan Kamemovt O00HO020 mMPEY2OLbBHUKA COOMBEMCHI=
BEHHO PABHbL Kamemam OpPY2020 mpeyzorbHuKa (4ept. 153);
2) ecan Kamem w npuaedcawuii Ocmpotii Y204 00H#0Z0
mpey20nbHIUKG COOMBEMCMBEHHO PABHbL Kamemy W npuie-
orcauemy ocmpomy yeay 0pyz020 mpeyorbHuKa (depr. 154),

Ynpasxcrenus.

1. MoXHO /1 MOCTPOHTBH TPEYroJbHHK IO CTOPOHe H ABYM YrJsaM, ecJau o6a
safjaHHbIX yrJa 6yayT npsiMble? o6a Tymnbie? OAMH NPAMO, APYrodl Tymnoii?

2. ITocTpOUTb TPEYTOJbHHK 1O TPEM €ro CTOPOHAM, €CJIH ero CTOPOHEI COOTBET-
CTBEHHO paBHBI:

a)6cm, 5em, 7 cm;

6) 5cm, 7 cm, 8 cm.

3. MOXHO JIH MOCTPOHTb TPEYTrOJNbHHK, €CJIH CTOPOHEI €r0 6YAYT COOTBETCTBEH-
EO paBHBI:

a) 10 cu, 6 cm, 4 cm;

6) 48 mm, 32 mm, 8 mm?

Ecau Hesnb3s NMOCTPOMTb 3TH TPEYrOJbHHKH, TO MOueMy?

4. TlocTpOHTb MPAMOYTOJbLHEI TPEYTONbHUK C MOMOLIbIO LHPKYJIST H YepTExK-
HOro TPeyrosbHHKa MO ABYM €ro KaTeTaM.

2. D,Be 3ajlauy Ha NOCTPOCHUE MPAMOYTOJbHLIX TPEyroJbHHKOB.

Y Bapaua 1. [ocmpoums npamoyz0rbHbll mpey2oabruk no cae-
Oyrouum OanHoim: eunomenysa ¢ = 5,4 cm, LA = 38°.

PemeHnue (uepr. 155).

1. Ha npsamoit MN orknansiBaem otpesok AB = 5,4 cm.

2. Crpoim yroa KAB, paBHbiii 38°.

3. M3 Touku B omyckaem ¢ NOMOIIbIO ‘YEPTEXKHOTO TPEYroJabHHKA
nepnenaukyasp BC na npsamyio AK.

TpeyronbHuk ABC oTBeyaeT ycJIOBHIO 3aJauu.

3anpaua 2. [locmpoums npamoyeonrvHulli mpeyeosrbHuK no cae-
Oyrowum dannvim: eunomenysa ¢ = 38 mm, kamem b = 26 mm.

~
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Cc= 5,4CN

A 58° C
M J8 w
A c=5,4¢cM B
Yepr. 155.

Pemenue (uepr. 156).
1. Ha npouspoabHoit npsmoii MN Gepém Touky C H INpOBOAKM
CK | MN.

. c=38MM 1K
L ] 1
A
L b=26mm |
' c=38mMM
b=26mM
M N
C 8
Yepr. 156.

2. Ha npsimoii CK orknairiBaeM oTpe3aok CA = 26 mm.

3. U3 touku A, Kak H3 LeHTpa, paiuyCcoM, PaBHBIM OTPE3KY € =
= 38 mm, ONMHCHIBaeM AYTry Tak, YTOOBl OHa mepeceksa mpsiMyro MM,
Hanpumep, B Touke B.

4. Toukn A u B coeluHsieM OTPE3KOM.

Tpeyronbhuk ABC oTBeuaeT YCJOBHIO 3aJauH.

Jokaxem Tenepb [Be TEOPeMBl, yCTaHaBJHMBaloOImUe emé ABAa MpH-
8HAaKa paBeHCTBa NPSIMOYTOJIbHBIX TPEYrQJbHHKOB.

3. Teopema O MpH3HAKaX PaBEHCTBA NPAMOYTOJBHbLIX TPEYroJbHHKOB.

Teopema 1. Ecan 2unomeny3a u ocmpbiii y20n4 00H0z0
mpeyzo0AbHUKA COOMBEMCIMBEHHO PpABHbL 2UNOMEKy3e u
ocmpomy yzay 0pyz2020 MmpeyzonrbHuUKaQ, mo maxue npAamo-
Y20LbHOLE MPEYZONLHUKUE PAGHbL,

60



Yro6bl JoKa3aThb 3Ty TeopeMy, [OCTPOHM [Ba TPSIMOYTOJIbHBEIX
tpeyrosibinka ABC u A’B’C’, y kotopuix yryiei A u A" paBHbl, ru-
noreHysut AB u A’'B’ Taxke paBHb, a yrael C u C' — npsiMble
(uepr. 157). HasoxuM TpeyroybHUK ’
A’B’'C’ Ha TtpeyrombHUuk ABC Tak, B B
yToGbl BepiunHa A’ coBmana c Bep-
muHo#l A, runorenysa A’'B’ — ¢ pas-
Hoil runoTenysoit AB. Torna Bcaenct-
BHe paBeHcTBa yriioB A u A’ karer A'C’
noiiaér no katery AC; karer B'C’ d d
CoBMeCTHTCS1 ¢ KatetomM BC: o6a oHH £ ,
nepheHUK yJsIpLl, NPOBEAEHHbIE K ONHOH A c A c
npsaMoii AC w3 omHo# Touku B (§ 26, Uepr. 157.
cjencrsue 3). 3Hauut, BepuuHbl C u C’

COBMECTSITCSL.

Tpeyroabuuk ABC coBmectuicsi ¢ Tpeyrosibiukom A'B’C’. Caeno-
parenbio, AABC = ANA'B'C’.

dta TeopeMa NaéT 3-i NpPHU3HAK PABEHCTBA NMpPSIMOYTOJIBHBIX  Tpe-
YroJIbHUKOB ([0 THIIOTEHY3€ H OCTPOMY YIJy).

Teopema 2. Ecan zunomeny3a u Kaemem OOHOZO mpe-
Y2O0NbHAKG COOMBEMCMBEHHO PQBHbL 2unOmMEHY3e I Kame-
my O0py2020 mpeyzOAbHIKG, MO MaKue npamoyONLbHbIe
MpPey20NbHIKU PABHDBL.

UToG6hl 10Ka3aTh 3TO, MOCTPOUM ABA MPSMOYrOJIbHBIX TPEYroJbHHKa
ABC n A’B’C’, y xotopbix yrini C u C' — npsmble, Katethl AC u
A’C’ paBHbl, runorenysst AB u A’B’ Takxe pasubl (uept. 158).

A A4

K
A(A)

M N
B’ B () B’
Uepr 158.

o
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Iposeném npamyio MN u ormeTuM Ha Heli Touky C, H3 3TOH Touku
npqeenéM nepnenaukynasp CK k npsmoir MN. 3arem npsiMoii yroa
tpeyrosbHHKa ABC HanoxuMm Ha npsmoit yron KCM Tak, 4roGhl Bep-
LIMHBL MX cOBMecTH/HCh M KateT AC nowén no ayyy CK, Torma ka-
ter BC no#inér no aywy CM. IlpsMoit yron tpeyronbHuka A’B’C’
HajoxHM Ha mpsMofi yros KCN Tak, 4TOGH BepuIMHBI HX COBMECTH-
auch ¥ karer A'C’ nomén mo ayuy CK, torma kater C’B’ noimér
no ayay CN. Bepumnnt A u A’ coBnanyT BcieACTBHE paBeHCTBAa Ka-
tetoB ACu A'C’.
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TpeyronsHukn ABC u A’B’C’ coctaBsaT BMecTe paBHOGEIPEHHLIA
TpeyroaibHUK BAB’, B Kotopom AC oKaKeTcst BBICOTOMH U GHCCEKTPHUCOH,
a 3HayuT, U OChbIO CHMMETpuu TpeyroabHuka BAB’ (§ 18). Us sroro cae-
nyer, uto AABC = AA'B’C’.

Sta Teopema Haér 4-ii NMPHU3HAK PaBEHCTBA NPAMOYIOJBHHIX Tpe-
YTrOJIbHHKOB (110 TUMNOTEHY3e U KaTeTy).

4. TlepnenauKyaap K OTpPe3Ky, NPOBEeAEHHbIA uyepe3 ero cepefiuHy.

Teopema. Bcaxas mouxa, sexcawast HA nEPRreHOuKy-
anpe, nPOBEOEHHOM K OmMpe3Ky wyepe3 e20 cepedury, 00u-
HaKO0B0 yO0asLeHa Om KORLO08 3mo0z0 ompe3xa (uepr. 159).

Nycts npsivas EO nepneHnuKyJsipHa K orpesky AB u A0 = OB.
Bosbmém Ha EO npousBosbHy0 TOuKy K u gokaxeM, uto AK = BK.
ITpsiMoyroabhble Tpeyronbiukd AOK n BOK paBHHI 1O BYM KareTawm:
AO = OB no ycqosuio, KO — ofumas cropona. CnenoBarensio, AK=
= KB. Taxk kak Touka K B3siTa NpOH3BOJILHO, TO H BCSIKasl Apyras Tou-
Ka neprnenaukyJ/spa EO onuHaKoOBO yjaJeHa OT KOHLOB oTpe3ka AB.

Ecaun xe Mbl BO3bMEM KaKyio-HHOYAb TOUKY P Ha IJIOCKOCTH, He
HaxoAsimylocss Ha nepneniukyaspe EO, to orpesku PA u PB He Gyayr

E
A K P
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// \\ K}~ \\
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A 0 B A o g,
Yepr. 159. Yepr. 160.

pasibl (4epT. 160). Coennnnm touky K (Touky nepeceyennss EO u AP)
¢ Ttoukoii B. BK 4+ KP > PB, HO mno IoKa3aHHOMY paHee AK =
= BK, mnostomy AK + KP > PB, wm AP>PB, 1. e. Bcsikas
TOYKa, He HaXoAsIascs Ha nepneHAuKynaspe EO, HeOAMHAKOBO yAa-
JIeHa OT KOHLIOB oTpe3ka AB. ’

Ynpaxcuenus, .

1. IlocTpoHTL PaBHOCTOPOHHHUI TPEYrOJBbHHK IO NAHHOH €ro CTOpoHe.

2. B caenyonyx 3agauax JAONOJNHHTb YCJOBHE HENOCTAIOMMMH NaHHBIMH, YTO-
6Ll pelneHHe KaXJoH 3anauM OblJIO €AHHCTBEHHBLIM:

a) IlocTpouth paBHOGEAPEHHLI TPEYroNbHHK MO ZaHHOMY €ro OCHOBAHHIO.

6) ITocTpoUTH MPAMOYTOJIbHBEIA TPEYyroJibHUK NO NaHHOMY €ro KaTeTy.

B) IlocTpouTh NPAMOYTOJLHHIK TPeyroJibHHK MO N2HHOH €ro runortedyse.

§ 28. MOCTPOEHHUS LIMPKYJIEM W JIHHEHKOH.

Jlo cHX TMOp NpH pelleHHH 3alay Ha NOCTPOeHHe Mbl N0JIb30BalHCh
LHPKYJEM, JHHEHKOH, YEPTEXHBIM TPEYTONbLHHKOM U TPaHCIOPTHPOM.
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Pemym Tenepr psan 3aay Ha MOCTPOEHHE C MOMOILBIO TOJBKO ABYX HH-
CTPYMEHTOB — LIMPKYJS H JHHEHKH.
3anaua 1. Pasdesums OarHoui
OMpe3oK NONoAaM.
Iau orpesok AB, Tpe6Gyercs pasie- AN
JIUTH €ro MOIOoJaM. S
Pemenue Paauycom, 66abuum . : AN
TOJIOBHHEI OTpe3Ka AB, onuwem U3 To- 4 '
uek A u B, KaK U3 IIEHTpPOB, Nepeceka- N K|
romuecs nyru (uept. 161). Uepes Touku N I
niepeceyeHus 3TUX AYT NPOBENEM NP AMYIO <\
CD, xoropas nepeceuér oTpe3ok AB B N\
HEKOTOpoH Touke K U pa3lesuT ero sToi
Toukoii momosiam: AK = KB. Yepr. 161.
Hoxkaxem sto. CoeinauM Touku A u B
c toukami C u D. ACAD = ACBD, Tak Kak 10  [OCTPOEHHIO
AC = CB, AD = BD, CD— ofmas cTopoHa.
M3 paBeHcTBa 3THX TpeyrosbHUKOB caenyet, uto £ZACK = £ BCK,
T. e. CK siBnsiercss GUCCEKFPHCOH yrila MpH BeplIMHe paBHOOEIPEHHOro
TpeyronsHuka ACB. A GucceKkTpHca yrja IpPH BeplIMHe paBHOGeApEH-
HOro TpeyroJbHHKa SIBJSIETCSl W ero MelAuaHoH, T. e. mpsmas CD
pasfiesnsa oTpe3ok AB momnoJiaM.
3apaua 2. Ilposecmu nepnendukyarsp k Oawnoil npamoi AB
yepes mouxy O, Haxo0AWYOCA Ha IMod
npamotl.
K Hauna npsivas AB u Touka O, Jiexkauan
Ha sToit npsimMoii. Tpebyercs nposecTd nep-
JN NEHIUKYJAsIp K npsaMod AB, NpOXOAsIIUi
N\ yepes Touky O. X
/ \ Pemenue Ormnoxum Ha npsMon
/ \ AB or touku O iBa paBHEIX oTpeska OM
/! \ d ON (uepr. 162). 13 Touek M u N, Kak u3
/ \ LIEHTPOB, ONHHM H TEM Ke PafiuycoM, GOJIb-
wuM OM, onumem jABe Ayrd. Touky X
nepeceueHuss K CcoefuMHHM ¢ Toykol O.

Uepr. 162. KO — Mepuana B paBHOGEAPEHHOM Tpe-
yronbHuke MKN, cneposarensto, KO_| AB
§ 18).

3apaua 3. [posecmu nepnenduxysap k Oanroii npamoi AB
uepe3 mouky C, HAX00AUYIOCA 8He MOl NPAMOLL.

Haun npsimass AB u Touka C BHe 3Toil mpsiMo#, TpeGyercst Mpo-
Becrél NepneHAMKyJasip K npsmoii AB,  mnpoxoasmuuii uyepes TOY-
Ky

Pemenue M3 rtoukn C, Kak U3 LeHTpa, ONHUIIEM AYry TaKAM
paauycoMm, 4ToOBl OHA Nepeceksa npsimyio AB, Hanmpumep, B ToY-
kax M u N (uept. 163). U3 Toyek M uw N, Kak M3 UEHTPOB, OA-
HHM H TeM ke pajuycoM, GO/bLINM IOJIOBHHHI MN, omHiem Ayr.
Touky ux nepeceuenuss E coepunuMm c Toukoii G u ¢ Toukamun M
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n N. TpeyronoHuku CME u CNE paBHn no TpéM cTopoHaMm. 3Ha-
unr, £1 = £2 u CE sBasercs OGuccektpucoit yrma C B pas-
HoGenpeHHOM TpeyrosnbHuke MCN, a ciaejoBaTesibHO, M MEPHNEHIMKY-
aspom K npsimoit AB (§ 18).

J&C § 29. MOHSATHE O TEOPEME
H AKCHOME
/ 2\
/ \\ 1. INonsTne o Teopeme.
/ \ .
/ \ B npexpiaymux naparpadax nyTém pace-
/ \ CyXIeHHH MH YCTAaHOBHJM, MJH, KaK I'OBO-
N4 \ pAT, MAOKasajH, pAL CBOHCTB pasJHYHHX
y M‘\\——'//N B  TeomeTpHueckHX ¢uryp.
\ / Hanpuwmep:
\ // “()Iymma IBYX CMEXHHIX YyrJIOB paBHa 2d
\ / G 1.
\ // BepTHkasbHBle yrJIB paBHH  MeXAY
\ ; co6oir (§ 11). .
\ / EcJ/IH B O1HOM H TOM Xe Kpyre UeHTpasb-
\|/ Hble YIJbl paBHbl TO paBHbl H COOTBETCTBYIO-
>‘< wne uM ayru (§ 13).
E Takue MaTeMaTHuecKHe MpPEeNJIOKEHHS,
Uept. 163. B TNPaBHJIBHOCTH KOTOPBIX MH YG6expaemcs

NyTéM paccyxjaeHHii (NOKa3aTeJbCTB), MH
Ha3blBaJH T€OpPEMaMH.

Kaxnas TeopeMa COCTOHT H3 JIBYX uacTeil: H3 yCJIOBHSI H 3aKJIOueHHs. YcJo-
BHe OOLIKHOBEHHO HAYHHAEeTCS CO CJIOBA ¢€CJH», a 3aKJIOYeHHE — CO CJIOBA «TO>.
Ycaosue — TO, YTO NAHO; 3aKJIOYEHHE — TO, UYTO HAJNO NOKa3aTh.

Hanpuwmep:
Ycnosue 3akawueHne

1 Ecan gBa yraa cMexHhe, TO CyMMa uX paBHa 2d.

2 Ecan nBa yraa sepTHKajbHBIE, TO. OHH PaBHH MeXJy COG6Oii.

3 Ecan B omHOM H TOM e Kpyre | TO pPaBHhl M COOTBETCTBYIOUIHE MM
HeHTpaJbHble YIJIb PaBHHI, 1YrH,

4 Ecan Kaxjoe cjaraeMoe fe/IMT- | TO H CyMMa STHX CJlaraeMbIX pas-
Csl Ha Kakoe-HHOYJIb YHCJO, - JeJIUTCS HA 3TO YHCJO.

5 Ecnu cyMMa uudp kakoro-HuGyib | TO H CaMO 3TO YHCJIO  PaslenuTCs
uMCna JEJHTCS Ha 9, Ha 9.

IMocaenune nBe TeopeMu (4-1 M 5-1) H3BECTHH HAaM H3 apmpme'ruxu. 3uaqm,
B TaM Mhl yXe BCTPeYaJIHCh C TeOpeMaMH.

2. Teopembl npsiMas U obparnas.

Ecan B TeopeMe yCJIOBHE Cle/1aTh 3aKJIOYEHHEM, a 3aKJIOUeHHEe — YCJOBHEM,
TO nepeasi TeopeMa 6yJieT Ha3uBaThCA N P A MO H, aBTOpai — 0GP aTHO#, a
o6e TeopeMh BMeCTe — B3 aHMHO 006paTHHMH
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Mpamas Teopema

OGpaThast TeopeMa

Ecau B ofzoM M TOM Xe Kpyre
IleHTPa/bHbIE YIJbl PaBHBI, TO paB-
HEl M COOTBETCTBYIOIHE UM JIYIH.

Ecain cymma ung p kakoro-uu6y ab
YyHCja jenuTCcs Ha 9, TO M CaMo
3TO YHCJIO pa3fesNuTCs Ha 9.

Ecom zBa yria cMmexHme, TO
CyMMa uX paBHa 2d.

Ecam pgBa yrna BepTHKanbHBE,
TO OHH paBHBH MeXAy CO6Oil.

Ecau kaxpoe cnaraeMoe nenut-
Cf Ha Kakoe-HMOYJIb YHCJIO, TO H
CyMMa 3THX CJaraeMhiX JAeJHTCS

Ecau B ogHOM M TOM Xe Kpyre
JAYrH paBHBl, TO PaBHH H COOTBET-
CTBYIOIIHE MM LEHTpPaJbHBEIE YIJIHL.

Ecau uncno penurcs Ha 9, 1O M
CyMMa LH(}p 3TOro uyucaa JeNuTCH
Ha 9.

Ecqm cyMMa npyx YroB pasHa
2d, 10 oHH CMexHbe (?)

Ecqu aBa yraia paBHH MeXJy CO-
60ii, TO OHH BePTHKaJbHEE (?)

Ecnn cyMMa HECKOJIbKMX CJjarae-
MBIX JEJHTCS Ha Kakoe-HHOYJb uuc-
JIO, TO H KaxXJoe CjaraemMoe JeJHT-

Ha 3TO YHCJO. CSl Ha 3TO yHCJIO (?)

Ecan BepHa mpsMas Teopema, TO 9TO ellé He 3HAYHT, YTO BepHA H o6paTHas
el Teopema.

B npuBenéHHbIX npuMepax mas 1-fi 0 2-if TeopeM oGpaTHble TeOpPEeMbl BEPHHI.,
UYro xe Kacaercsi TeopeM 3-if, 4-i1 H 5-ff, TO 3heChb OGpaTHElE TeOpPeMhl He
BEepHHI. .

B camom gnene, MOXHO HMeThb IBa yrja, CyMMa KOTOPHIX paBHa 2d, HO OHH
MOT'YT GHITb He CMEXHBIMH.

Ecau ecTh 1Ba paBHEIX yraa, TO 3TO He 3HAYHT ellé, YTO OHH 06S3aTeNbHO BEp-
THKaJibHbIE,

CyMMa IBYX WJIH HECKOJILKHMX CJIaraeMbBIX MOXKeT JeJHTbCs, HanpHMep, Ha 10,
HO 3TO He 3HAYMT, YTO KaxKJoe H3 3THX cJaraeMelx fesutcs Ha 10.

Hanpumep, cymma 71 u 19 nenutcs Ha 10 (90: 10 = 9), Houn 71, uu 19 na 10
-He JeJIsATCH.

Orcioza cJjeayer cueaTh TakKoi BHIBOA: €CJH [0Ka3aHa CIPABEAJHBOCTb Ka-
KON-HHGYlb TEOpeMHl, TO 3TO eUié He 3HAYMT, YTO COPaBeAJ]HBA H o6paTHass Teo-
pema. OHa TakxKe HYKJaeTcsi B 0Ka3aTeJbCTBE, KAK H IpsiMas TeopeMma.

3. MousaTue 06 akcuome.

HekoTopbie cBoficTBa reoMeTpHYECKHX GHIYp NPHHHMAIOT 6e3 0Ka3aTeNbCTB.
« Hanpumep: :

Yepes BcsiKHe 1B TOUKH MOXHO NPOBECTH NPSIMYIO JIHHHIO H NPHTOM TOJbKO
onny (§ 3). ’

Orpe3ok npsMoii Kopoue BCAKOM APYrofi JIMHHH, COEAHHSIOUIEH €ro KOHLH

G 6).

Takde MaremaTHueckHe NpeAJIOXeHHs, KOTOpble NpHHHMaloTca 6e3 pokasa-
TeJIbCTB, HA3HIBAIOTCH a KCHOMaMH,

Ynpaxcuenue.

Cdopmyauposarh ABe TeopeMsl, o6paruble TeopemaM: 1) «Ecau Tpeyronbuuk
paBHOOENpEeHHEIH, TO GHCCEKTPHCA YIJyia NPH BepUIHHE COBMAJAET C €ro BHCOTOMY;
2} «Ecaid TpeyrosbHHK paBHOGeAPEHHbIH, TO MeAHAHA, NPOBELEHHAsS K OCHOBAHHIO,
COBMNjaeT C €ro BHICOTOH», H JOKAa3aTb HX CHPaBEAJHBOCTb.
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; j&}COOTH-OlﬂEHHﬂ ME)XAY CTOPOHAMH H YTJIAMH
> TPEYT OJIbHHUKA.

Teopewma 1. IlIpomue 60osbweii cmopoOHst 8 Mmpeyzonrs-
HuKe aexcum n 60AbWUE Y204.

ITycts B AABC ctopona AB 6Gonbie cropoHsl BC. JlokaxeM, 4To
yroa C, Jexawuii npotuB Gosbliell cTopoHsl AB, Goselue yraa A,
Jiexcaniero HpoTHB MeHbuielt cropoHsl BC (yepr. 164).

OryioxkuM Ha cTtopoHe AB oOT ToukH B oOTpe3ok
BD, paBHbii cropoHe BC, u coeIUHHM OTPE3KOM
touku D u C.
Tpeyrossiuk DBC paBHOGeJpeHHBIH.
¥Yron BDC paBen yray BCD, Tak Kak OHH Je-
3KaT IPOTHB PaBHBIX CTOPOH B TPEYroJIbHHKE.
¥Yroan BDC — pHemnuit yroa tpeyroabhuka ADC,
nostoMy oH GoJjbiie yraa A.
D AC  Tak kak £BCD = £BDC, 10 u yron BCD
Gosbwe yraa A: £BCD > £A. Ho yron BCD
COoCTaBJIsSIeT TOJMBKO 4acTh Bcero yrjga C,  NO3TOMY
a yroan C 6yner u noxaBHo GoJsblie yria A.
Jokasath caMoCTOSITETBHO Ty ke  TeopeMy 1o

Yepr. 164. ueprexy 165, xorna BD = AB.

B § 18 ™Mbl jokasanu, uto B paBHOGELpPEHHOM
TPEYTroJbHHKE YrJbl NPH OCHOBAaHHM pAaBHH, T. €. B TPEYroJbHHKE
NPOTHB PABHHIX CTOPOH JieXKaT paBHbe YIybL JlokakeM Telepb
oOpaTHbIeé TeOpPEeMBI.

Teopewma 2. Ilpomus pasroLx ye- B
/08 8 mpeyzoabHuKe nexcam u pas-
Hble CIMOPOHSL., ‘

Ilyets B AABC £A=ZC (uept. 166).
Jokaxem, uto AB = BC, T. e. TpeyroJb-
HUK ABC paBHOGENpEHHBIH.

Mexny croponamun AB u BC  Moxer
CHITb TOMLKO OJHO U3 TPEX CJEAYIOMUX CO-
OTHOLUEHHK:

1) AB > BC;
2) AB < BG; Uepr. 165.
3) AB = BC.

Ecan bl ctopona AB Geina Gosbiie BC, o yron C Gbla Gl
Goabme yraa A, HO 3TO NPOTHBOPEUHT YCJOBHIO TEOPEMBI, CJEeOBa-
TeJpHO, AB He MoxeT 6biTh GoJblie BC.

TouHo Tak e AB He MoxeT ObiTb MeHbumie BC, 1aK Kak B 3TOM
cayuae yron C Obl1 6B MeHblue yraa A.

CnenoBaresibHO, BO3MOXKEH TOJILKO TPeTHH caydail, T. €.

AB = BC.
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Hrak, MM JOKasaau: JPOTHB PaBHEIX YIJIOB B TPEYroJbHHKE Je-
JKAaT U paBHBIE CTOPOHHL

TeopeMma 3. lIpomug 60abuLez0 y2ra 8
8 mpeyz20AbHuKe sexcum 6oabuLast cmo-
DOHa.

[lyers B Ttpeyroabunke ABC (uepr. 167)
£LC>4LB.

JoxkaxeM, uro AB > AC.

3nech Takxe MoxeT GbITh OAHO H3 TpEX
CJIEAYIOMHX COOTHOLICHHH:

1) AB = AC; A c
2) AB < AC; Yepr. 166.
3)' AB > AC.

Ecan 61 cropona AB 6una pasua cropose AC, o £C  Gbin
611 paBen £B. Ho 5T0 MPOTUBOPEYHT YCJIOBHIO TeOpeMbl. — 3HAuHT,
AB He moxet pasHatecs AC.

. Touno Tak ke AB He Moxer OLITh
B menbwe AC, Tak KaK B 3TOM cayuae yroa
C 6bl1 6bl MeHble yryia B, uro Takxe
MPOTHBOPEUHT AAHHOMY YCJIOBHIO.
CrefloBate/ibHO, BO3MOXKEH  TOJBLKO
OIHUH cJjy4yad, a UMEHHO:

AB > AC.
A ¢ Mul fokasasu: mpoTUB GOJIBIIErO yria B
Yepr. 167. TPEYroJibHUKE JIEXHUT U GOJblasi CTOPOHA.

CaenmcrBue, B npsamoyzosro-
HOM mpey0nbRUKE 2unomerny3a G6Goavuie 21006020 u3 €20
Kamemoa.

§ 81. NEPNEHAUKYJISAP H HAKJIOHHAS K NPSIMOA.

N 1. [Ipoeknus orpeska Ha npsmyio.

Ecau uepes Kakylo-HHOYAb TOUKY, B3STYI0 BHE MDSMOH,  Ipo-
BECTH MpSNIyIO, NIEPNIEHAHKYISIPHYIO K HeH, TO OTPESOK OT JaHHOIl
TOUKH JI0 NPSIMOH I/Is1 KPAaTKOCTH Ha3bIBAIOT OJHHM CJIOBOM € P I € H-
AUKYJIAD.

Orpesok CO — mepnenaukyassp Kk npsMoii AB. Touka O Ha3bl-
BaeTCsi OCHOB aH yeM nepnenaukynaspa CO (uept. 168).

Ecnmn npsamas, nposelénHass uepes NaHHYIO TOUKY, mNepecekaer
Jpyryio NpsMylo, HO He NeplneHIHKYJspPHA K Helf, TO OTPE30K eé OoT
IaHHOH TOYKHM JO TOYKH IepeceueHHsi ¢ APYrod NpsIMOA HasbLIBAIOT
HaKJOHWWOMH K 3TOH NMpsMOH,

*
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Orpesok BC — Hak/oHHass K npsaMoii AQ. Touka C HasbiBaercs
OCHOBAaHHEM HakJOHHOH (uepr. 169).

C B H
1

A o ~ B8 A c [

UYepr. 168. UYepr. 169.

Ecnn H3 KOHLIOB KaKOro-HHGYIbL OTPe3Ka ONYCTHM HepleHAUKY.ISPhl
Ha NPOH3BOJIBHYIO TNPSMYIO, TO OTPE30K IPSIMO, 3aKJIIOUEHHBIH MeX-
Jy OCHOBAHMSAMH NePIeHAHKYJSIPOB, HA3BIBAeTCI N PO e K H el O T-
p €3 K a Ha 3Ty NnpsMylo.

M K
B [}
ﬂ/‘! : b
p L
A’ 8’ 0 M’ K'(P') ¢

Yepr. 170.

Otpe3ok A’B’ — npoekuns orpeska AB Ha EC. Orpesok OM" —
Tak>xe HasbiBaeTcsl Npoekuueil orpesaka OM Ha EC.

ITpoekuueit orpeska KP, nepnenpukyJaspHoro K EC, 6yleT Touka
K’ (uept. 170).

2. CeoficT3a mepneHIHKYJAPa M HAKJOHHBIX.

Teopema 1. Ilepnendouxyasp, npoBeOéHHbLE B3 KAKON-
HubGyY0b MOYKH K npAMON, MeHbule BCAKOW HAKAOHHOU,
npoBe0éHHON 13 moi e MOYKU K 3mMOE nPAMOLn.

Orpesok AC (ueprt. 171) siBasieTcs1 mepHeHAUKYsipoM K npsiMoit OB,
a AM — oaHa B3 HaKJIOHHBIX, TIPOBEAEHHBIX H3 TOuKH A K mpsivoit OB.

Tpebyerca nokasats, uto AM > AC.

B A MAC orpesok AM sBisieTcsi THNOTEHY30i, a THIOTEHY3a
GoJiblile KaXJAOro M3 karetoB storo tpeyrosbHuka (§ 30). Crenosa-
TeqbHo, AM > AC. Tak xak Hak/noHHas AM B3sita Hamu TPOH3-
BOJIbHO, TO MOXHO YTBepXJAaThb, YTO BCsiKas KAKJOHHasg K INPSAMOI
GoJibllle MepHeHAHKYJsipa K 3Toil MpsMoll (a mepneHAUKYJsp Kopoue
BCAKOH HAaKJIOHHOM), eC/ld OHHM NPOBeJeHbl K Hell U3 OJHOH M TOH
Xe TOYKH,
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BepHo u o6paTHoe yTBepKJIeHHe, a MMeHHO: ecau orpesok AC
(4ept. 171) MeHblLie BCAKOTO APYroro OoTpe3ka, CoeHHSIOIero Touky A
¢ Jo6o#t Touko# npsimoit OB, TO OH SIBJsETCS NEPHEHAHUKYJIAPOM K
OB. B camom gene, otpe3ok AC He MOXKeT GHITb
Hak/JoHHOH K OB, Tak Kak Torfia OH He ObLl A
6bl CaMbIM KOPOTKHM H3 OTPE3KOB, COEJHHSIO-
mux Touky A c Toukamu upsmoii OB. 3Hauwmr,

OH MOXeT GhITh TOJILKO NepneHAuKyasspoM K OB. -

JanHa nepneHAUKYJ/sipa, ONYIIEHHOrO U3
JIaHHOH TOYKH Ha INpsIMylo, TNpHHEMaeTcss 3a
paccToOssHHE OT JIaHHOH TOYKH IO 3TOH
npAMOi. o m ¢ B

Teopema 2. Ecan 08e HaKiOHHbLE, Hepr. 171,
npoBedZHHble K NPpAMORE 13 OOHOW n
moi oice MOUKD, PABHbLL, MO PABHLL W BX RPOEK-

/77 N
4 IMycts BA u BC — HakJOHHBle, NpoBeJEHHBHE M3 TOYKH Bk
npsamoit AC (uepr. 172), npuuém AB = BC. HyxHo HoKa3atb,
YTO paBHBl H HX TIPOEKLHH.

Ins JokasatesbcTBA ONYCTHM H3 TOY-
Ku B nepnenjuxynsp BO na AC. Toraa
AO n OC 6ynyT NpoeKUHH HaKJOHHHIX AB
u BC na npsamyio AC. TpeyroanHuk ABC
pPaBHOGEAPEHHbIH [0  YCJOBHIO TEOPEMBI.
BO — Bricora storo TpeyroJbHuka. Ho BhI-
coTa B paBHOGELPEHHOM TPEYroJibHHKE, NMpo-
Be/iléHHAasT K OCHOBaHMIO, SIBJASIETCI B TO
C t e BpeMsl M MeJAHaHOH 3TOro TPEYroJb-

Huka (§ 18).

Yepr. 172, TMostomy A0 = OC,
Teopema 3 (o6parnas). Ecamn O8e
HAKAOHHbLEe, NPOBEOEHHbIe K npamOi u3 O0OHOGL & moi dce
MOuKN, UMerOm pPasHbie nPOeKyun, mo OHL PABHbL MedlcOy
cooboi.
Ilycrs AC 1 CB — HakJOHHbBIE K TIps-

of ——————>w

A

Meit AR, (sept. 173). CO 1. AB u AO = ¢
= 0B. : . |
Tpe6yetcs nokasats, uro AC = BC. :
B npamoyrsibhbiX TpeyronbHukax AOC |
¥ BOC xaretst AO u OB pasnbe. CO — }
o6muil KaTeT 5THX TpeyroabHukoB. Cueso- |
paresrio, AAOC = ABOC. Us paBeH- e '
CTBAa TPEYrOJNbLHHKOB BhITeKaer, urto AC = A 0 B
= BC Yepr. 173,

Teopema 4. Ecan u3 00HOU n moi
Jce mOouKu npoBeOeHbl K nPpAMOi 08¢
HAKAOHHBIE, MO Ma U3 Hux 00abuwe, KOmMOpas umeem
0025ULYI0 NPOEKLUI0O HA IMY RPAMYIO.
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ITycts AB u BC — naknouusie K npsimoit A0; BO 1 A0 u A0O>CO.
Tpe6yercs nokasats, yro AB > BC.
1) Hak/ionHBle pacrio/ioxeHbl M0 OXHY CTOPOHY NepleHAHKY/spa.

B
A_C 0 A K 0 C
Yepr. 174. Yepr. 175.

¥Yroa ACB BHewHHA TO OTHOIIEHHIO K MNpPSAMOYroJIbHOMY  Tpe-
yronibHuKy COB (uepr. 174), a mostomy £ACB > ZCOB, T. e. oH
tynoit. Orciona cnenyer, uto AB > CB.

2) HaksoHHBle pacnosio:keHbl NO OGe CTOPOHBI NepreHAHKYJspa.

Jlns mokasatesbctBa oTiokHM Ha AO or Toukn O orpe3ok OK =
= OC n coenuHuM ToukKy K c Touko#t B (uept. 175). Torzma mo Teo-
peme 3 umeeM: BK = BC, o AB > BK, caegoBarensto, AB > BC,
T. €. TeOpeMa CIpaBe/JIMBa H B 3TOM CJyuae.

Teopema 5 (o6partnas). Ecau u3 00HOU u moi e mou-
Ki np08eOeHsl K npamoi 08e HAKAOHHbIE, MO 00sbULAS
HAKAOHHAR umeem u 6026w YI0 NPOEKURLIO HA MY RPAMYIO.

IMycts KC u BC — nakJjoHHble K npsiMoii KB (uept. 176), CO_|_ KB
u KC > BC. TpeGyercs nokasats, uto KO > OB.

Mexny orpeskamu KO u OB MoxeT GbiTb TOJILKO OAHO H3 TPEX
coortHoweHuii: 1) KO < OB, 2) KO = OB, 3) KO > OB.

KO He Mmoxer ObiTh MeHbiie OB, Tak Kak

¢ Torja mo TteopeMe 4 HakJoHHas KC Oblia

6l MeHble HakJoHHOH BC, a.3To IPOTHBO-
PEUHT YCJIOBHIO TEOPEMBI.

TouHo Tak ke KO He MOXeT PpaBHATLCSA
OB, Tak Kak B 3TOM CJydae mno Teopeme 3
KC = BC, uto TakxXe NPOTHBOPEYHUT ycJio-
BUIO TEOPEMBI. '

K 0 B8 CJIeILOBaTeJIbHO, ocTaércs BEpPHBIM  TOJIb-
Yeprt. 176. KO IocJeaHee COOTHOLIeHHEe, a HMEHHO, 4yTO
KO > OB.

§ 32. HEKOTOPBIE CBOACTBA OKPY)KHOCTH, MEPIMEHAUKYJISIPA
K OTPE3KY, NMPOBEAEHHOMY YEPE3 Er0 CEPEAMHY,
U BUCCEKTPHUCDHI YTJIA.

1.OKpyxHOCTBb. Bce Toukn OKpyKHOCTH 06/1aJaI0T OZHHM H
TeM Ke CBOHCTBOM, a HMEHHO: BC€ OHH HAaXONSITCS HAa ONHOM H TOM
)K€ pacCTOSIHHM OT LEHTpa, PaBHOM pajuycy AAHHOH OKPYXKHOCTH.
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Jlio6asi TOuKa IJIOCKOCTH, He JieXamas Ha JaHHOM OKPYXKHOCTH,
yKe 3THM CBOHCTBOM He oGuaznaeT. PaccrosinHe or meHTpa [0 BCAKOH
TOUKH, Jiexkamel BHYTPH JaHHOH OKPYXKHOCTH, MeHbHIE pajihiyca sToH
OKpy:KHocTH (uept. 177):

0OA < R.
Paccrosinue OT IleHTpa [0 BCSAKOH  TOYKH, Jexamed BHe 3Toil
OKDY2KHOCTH, GoJibllle pajuyca: B
n
OB > R. S

durypa (nanpumep, JIHHHS), BCE TOYKH KO-
TOpPOH 06/71afal0T OJHUM W TEM XKe CBOHCT-
BOM, a HH OfHA M3 JPYTHX TOYEK IJIOCKOCTH d
5TUM CBOHCTBOM He 00J1afiaeT, HasbIBaeTcst
reoMeTpUYEeCKUM MECTOM TO-
4 e K, o6afaouyx AaHHBIM CBOHCTBOM.
OKpY:KHOCTb MOXKHO TENepb OIpeNe/IHTh Yepr. 177.
TaK: TeOMeTPHYEeCKOe MEeCTO TOYeK MJIOCKOCTH,
OMHAKOBO YAANEHHBIX OT OJHOH TOYKH 3TOH IJIOCKOCTH, Ha3bIBAeTCsI
OKPYKHOCTBIO.

2.llepneHIUKYJIID KOTPE3KY, TPOBEJNEHHBM
yepes ero cepefuHy. B § 27 6bu0 foxazaHo, yTo BCsiKast
TOYKa, JIeXalas Ha NeplneHnKy/aape, npoBeJéHHOM K OTPE3Ky uepes
€ro cepelyHy, ONHHAKOBO yJajeHa OT KOHLOB 3TOro OoTpe3ka (CM. Yepr.
159); Bcsikasi ke TOUKA IJIOCKOCTH, HE HaXOJsIiasicsi Ha 3TOM IepIieH-
JIVKYJsipe, 3THM CBOMCTBOM He o6safaer (cM. uept. 160). Ilostomy
MOXHO CKasaTb, YTO NepIeHAUKYJsIp, NPOBENEHHBI K OTPe3Ky ue-
pe3 ero cepeiuWHy, ecTb reoMeTpHYE€CKOEe MeCTO TO-
Yy e K, KaxJAas M3 KOTOPHIX OJMHAKOBO yJajeHa OT KOHLOB 3TOrO OT-
peska.

3. Buccextrpuca yruaa. Bce Touku OGHCCEKTPHCH YyrJia
06/1a1al0T OXHUM OGIIHM CBOHCTBOM: KaxiAasi U3 HUX HAaXONUTCsI Ha ONH-
HaKOBOM PacCTOSIHKH OT CTOPOH 3TOrO yrJa.

Hyctb ayu AO siBasercss Guccektpucoii yraa BAC (uepr. 178).
Bo3bMéM “KaKylo-HHOYb MPOH3BOMLHYIO TouKy E Ha 6uccektpuce AO
M ONYCTHM H3 Heé Ha CTOPOHBI yrsa meprneHaukyaspwe: EN | AC wu
EM 1. AB. Mul posyuum aBa tpeyroabHuka AEM n AEN.

TpeyroJbHHKH 3TH NPSMOYroJibHbE MO NOCTPOEHHI0, cTopoHa AE
aBiasiercss obmelt, a £1=4£2 no ycaosuwo. Orciofia claenyer, uTo
ANAME = NANE (§ 27, n. 3) u EM = EN, T. e. Touka E ofuHakoBo
yaaneHa ot ctopoH yria BAC. Tak kaxk Touka E Gblia B3dta Ha
OUCCEKTPHCEe TPOHU3BOJIEHO, TO MOXKHO YTBEPXJaTh, YTO H BCAKas
Toyka OuccexTpHchl AQ OfHMHAKOBO yhaneHa ot ctopoH £ BAC.

Bcesikaa xe Toyka O, Haxopsdmasica He Ha Guccekrpuce AF
(uepr. 179), HeOmMHMHAKOBO YHaleHa OT CTOPOH 3TOrO yrJa.

Onyctum u3 touku O nepneHxukyasipsi ON nu OE Ha AB u AC u
IoKkaxeM, uto ON He papuserca OE.
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H3 touku K nepeceuenus: Guccektpuchl AF u neprnenauxyasipa OE
onyctuM neprnengukynsp KM na AB. Tlo nokasanHomy paHee KM =
= KE, kpome toro, MK + KO > MO, toraia u EK - KO > MO,
T. e. OE > OM. Ho MO > NO, tak kakx MO — runorenysa, a NO —
karer B Tpeyronbinke MON. Tlostomy OE u nopaBHo Goseme ON.,

8
M
\fF -0
7 |
3 &
A N C
Yepr. 178, Yeprt. 179.

CrenoBate/ibHO, BCAKast TOYKa, He Jiexauas Ha GHCCEKTpHce yIia,
HEeOJIMHAKOBO yJajieHa OT CTOPOH 3TOro yrJja.
BuccekTpuca yrsia ectb reoMeTpUHYECKOE MECTO TO-
Y € K, K&KJasg H3 KOTOPhIX OJMHAKOBO yAaJleHa OT CTOPOH 3TOro yrJia.
.OHa sBJsleTCST  OCbI0 CHMMETpHH
yraa.
4, 3apaua. Ilocmpoums Ouc-
cekmpucy yesa, m. e. pasdeiums
~ 7 yeoa nonoaam.
Hau yron ABC, tpebyercsi pas-
IeJTUTh €ro IMoInoJaM.
Ha croponax nanHoro yria ABC
(uept. 180) or ero BepwuHn B ot-
JIOXKHM paBHble oTpeskd BM wu BN.
M3 Touek M u N OIHUM H TeM ke
pamuycom onuceiBaeM Ayru. Touky K
MepeceyeHuss 3THX AYr coeJWHUM ¢ Toukod B. Jlyu BK Gyzer O6uc-
cekTpHco# AaHHoro yraa ABC.
YUTto6b! JoKa3aTh 3T0, coeAuHUM Touky K ¢ ToukaMu M u N u cpas-
HEM TpeyrosbHuKY BMK u BNK:

BM = BN
MK= NK

BK — o6uias cropoHa.

Yepr. 180.

} IO NMOCTPOEHHUIO.

CnenoBarenbto, ABMK = ABNK.

Orciona £MBK = ZNBK, Tak KaK OHH JIeXaT NMPOTHB PaBHBIX
CTOPOH B JBYX PaBHbLIX TPEyroJibHHKax, T. €. BK c/yxHT GHCCEKTPHCOH
yraa ABC.
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Ynpasxcuenusn.

1. Bripesats u3 niioTHOR 6yMaru kBagpar. Paspesars ero na TPH TPEYroJbHH-
Ka, KaKk noKasano Ha ueptexe 181, H H3 NONYYEHHBIX TPEYrOALHHKOB COCTABHTD
¢HrypH, nso6paxénnLe Ha uepTexax a, 6, 6, 2, 0, e, o, 8, u, K, 2, M.

Pard/\

PANX sz
A E CA

u

YepTt. 181.

2. Nlokasarp, uTo BLICOTHI, IPOBEASHHEIE H3 BEDIIMH YTJIOB MPH OCHOBAHHHA PaB-
HOGELPEHHOTO TPEYroJbHHKA Ha ero GOKOBEIE CTOPOHBI, PaBHBI.

3. IloxasaTb, 4TO MelHaHHI, NPOBELEHHbIE K PaBHLIM CTOPOHAM paBHOGEAPEH-
HOT'O TpPeyroJibHHKa, paBHBL.
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rJ1ABA I
MAPAJUIEJIbHBIE NPSIMBIE.

§ 33. B3AUMHOE MNOJIO)KEHUE NPAMBIX JIHHUMA.
1. Onpenenenne napasjenbHbIX NPAMBIX.
[IpsiMBle JIMHHHM HAa3bIBAIOTCA MEPECEeK aAI0M UM HUC 5, €CJH

OHH MMEIOT TOJILKO OJHY OGIILYIO TOUKY.
Tak, Hanpumep, npsameie AB u CD HMeIOT TOMIbKO OZHY OG6LLYIO

c B
F
0 /
Pd
A D 0°=="% N
Yepr. 182. Yepr. 183.

Touky O; 3TH npsmule nepecekatomuecs. Ilpsmeie EF .u MN Tak-
e nepecekaioumuecs (yepr. 182, 183).
JlBe mpsiMble, Jexaliue B OJHOH MJOCKOCTH H He HMeKlHe HU
ONHO# o0wIell TOYKM, Ha3bIBAIOTCH NapasiieabHbiMH (depr. 184).
[MapansensHOCTh NPSIMBIX 0603Hauaercs 3HakoM | . Ecam npsmble
AB u CD napaanenshsl, To nuuyt: AB || CD.

4 8 [IpeacraBnenne o mnapasnsenb-
- ——<=- HBIX NpSIMBIX JAIOT HaM JIHHHH B
C D pas/MHOBAHHEIX YYeHHUYECKUX TeT-
———— ——-- palax (B MUHEHKY U B KJETKY),
Uepr. 184. NIPOTHBOIOJIOXKHEIE Kpasi  JIHCTa

Oymaru, TeTpajiH, crosia, Inepe-
NJIETBlL OKOHHBIX paMm.

2. MapaaneabHbie OTpe3KH.

Ecan nBa orpeska pacnoJiodkeHbl Ha NapajiyiesIbHBIX TPSAMBIX  JIH-
HHSIX, TO 3TH OTPe3KH TaKKe HA3bIBAOTCH Map aJJeJ b Hb M H.
Ha ueprexe 185 AB || CD, orpesku MN u EF, pacnosioxeHHbie Ha
HHX, GYAyT NapaJl/ie bHbIMU,
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TouHo Tak ke Has3bIBAIOTCS MapajeNbHBIMH 1Ba OTPE3Ka, ecJd
TNPH HEOrpaHWYeHHOM MPOAO/IKEHHH HUX OGpPa3yloTcs HapaJJelbHble
npsiMpie (4epr. 186).

’q/” -
A M N B - Y9 -7
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-
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E -

F D __--°
L]

Yepr. 185. Yepr. 186,

3. CBoiicTBO ABYX NePNeHAHKYJISAPOB K OJAHOH M TOH IKe MPAMOH.

Teopema. Ecan Oge npamote AB u CD nepnem)utcy/mp-

A c HbL K OCHOI u moi e npamon
MN (uept. 187), mo omu napanr-
AENDHOL.

B camom pnene, ecaud 661 AB n CD
6bliM He napasvieNibHbl, T. €. HMeJHd
66l ofL1yl0 TOYKY, Hanpumep Touky O,
TO TOrja H3 ofHOH M TOH xe Touku O
M N Ha npsamyio MN 6bui0 6bl  ONYyILEHO

B D JBa neprieHJuKyJspa, a 3TOro ObiTb
He MoxeTt (§ 26).

Yepr. 187.

§ 34. YIJIb! MEXAY ABYMSA NPAMBIMU U CEKYUIEN,

Ecan aBe npsimble AB u CD nepeceuém Tperbeit mpsimo#t EF
(uepr. 188), To nmosyyum BoceMb YIJIOB (He CuHMTas PasBEPHYTHIX),

M3 HHX YeThIpe yIra pAaClOJIOXEHBl  BO- 4 £

KPyr OAHOH TOYKH INepeceyeHHs 3THX

NpAMBIX M YeThIpe yryia — BOKPYr JApy- \2

roil TOYKH NepeceyeHusl. 3 N

[lpsimass EF, nepecekaiomwas oGe mps-
mble AB n CD, HasblBaeTCsi HX CeKyLIEH.

Yernipe yrsia, pacnoJ/io:KeHHblE MEXIY sls
npameiMu AB u CD, T. e. yran, 3, 4, 5, ¢ 718 D
6, Ha3bBAlOTCA BHYTPEHHUMH YrJam, . a ‘
yrawet 1, 2, 7, 8 — BHelIHUMH. F

DTH BOCEMb YIVIOB MOXKHO pa3J/IM4HbIM Uept. 188.

oGpasomM OGbEAMHHTH NapaMH.
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B 32BHCUMOCTH OT MX MOJIOXKEHHST OTHOCHTENLHO TIPSAMBIX W CeKyuled
5THM NapaM YIVIOB AAIOT pa3/iHyHble Ha3BaHHA.

Yraet 1 ub5,21u6,3u7, 448 HasHIBAOTCICOOTBETCTBEH -
HE M H.

Yripi 3 6,4 u 5 HasbBalOTCA BHYTPEHHHMHE HakKpecT
JexXau uMH.

Yraot 1 1 8, 2 n 7 HasblBaloTC] BHEIIHUMH HaKpecCT Je-
K amuMH.

Yraei3u 5, 4 1 6 HA3LIBAIOTCAI BHYTPEHHHMH OJHOCTO =
POHHUMH.

¥Yrael 1 17, 2 4 8 Ha3bIBAIOTCSI BHEIIHUMH OJHOCTOPOH=
HHMH.

§ 35. NMPU3HAKH NAPAJIJIEJIbHOCTH ABYX MPSIMBIX.

TeopeMa 0 TOM, 4TO [iBa NMEpIEHAHKYAAPa K ONHOH MpSMOi mapan-
JiesbHH (§ 33), naér npu3Hak napasieNbHOCTH JBYX NPSMBIX. MoXHO
BeIBecTH Gosiee ofliMe NPH3HAKH NapajejbHOCTH IBYX MPSMBIX.

1. IlepBHili NPU3HAK NMapa/ieibHOCTH.

Ecan npn nepeceuenun 08yXxX npsamvix mpembveli 6HYmM-
DEerHie HaKpecm nexcaujue y2AbL pagrbvl, Mo 3mu nparole
napasnsenvmsl.

IMycts npsmble AB u CD mnepeceuens npsimoit EF u £1 = £2.
Bo3bmém Touky O — cepenuny orpeska KL cexkymeii EF (uepr. 189).

Onyctum H3 Touku O neprnenaukynsip OM Ha npsvyio AB u mpo-
JIOJKHM ero Jio mepeceueHust ¢ npsimoit CD, AB_| MN. IToxaxkeM, uTo

n CD | MN. lns >TOrO paccMOTPHM

nea TpeyrojbHuka: MOL u NOK. 3tu

A ML TPEYTrOJIbHUKH PaBHbI MEXIY co6oii.
b B camom mene: £1 = £2 no ycsoBHIO

! teopeMmbi; OK = OL — 1o NOCTpPOEHHIO;

Ol LMOL = £NOK, Kak BepTHKAJbHLIE

{ -yrasl. TakuM o6Gpasom, CTOpoHa H JBa

; ' NpUJeKaKX K Hell yryia ofHOro Tpe-

c K N D yrosbHWKa COOTBETCTBEHHO PaBHEI CTO-
7 poHe M JABYM NpHJIEKAWMM K Helt yr-
JlaM Jpyroro TpeyroibHHKa; CJeNOBa-

Uepr. 189. tesqbHio, AMOL =ANOK, a orciona

n £LMO = £KNO, wo £LMO nps-

Mo#, sHauut, 1 £KNO TOoxe mNpsAMOil.

Takum o6pasom, npsmele AB u CD neprneHAuKYNSPHHL K OXHOH H
ToH xe mpamod MN, cnenoBarenbHO, OHM napasjesbHbl (§ 33), uto
H Tpe6oBaJoch AOKa3aTh.

[Tpumeuanue. INepeceuenue npameix MO u CD MoxeT GLITh YCTAHOB=
JleHo NyTéM noeoporta TpeyroabHuka MOL sokpyr Touku O Ha 180°
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2. Bropoii npu3HaK NapaaJesbHOCTH.

INocMorpuM, GyAyT Ju mapamienvHel npsameie AB u CD,  ecau
DU NepeceyeHNH HX TpeThell npsmoit EF paBHEI COOTBETCTBEHHLIE YIJIbL.

IlycTp Kakue-HHGY[Ab COOTBETCTBEHHbIE YIVIBI DPAaBHBI, HampuMep
£3 =42 (uepr. 190); £3 = Z1, KaK yrabl BepTHKaJbHEE; 3Ha-
uut, £2 6yner paBeH Z1. Ho yruel ‘2 U | — BHyTpeHHHe HaKpecT
JIEKalHe YIJbl, a Mbl y2Ke 3HaeM, YTO €CJH MpH NepeceyeHHH ABYX
NpSIMBIX TpPeThbell BHYTPEeHHHE HAaKpecT JiexallHe YIJbl PaBHbI, TO 3TH
npsamele napasmiaensHel. CaefosaresnsHo, AB || CD.

Ecam npu nepeceuenuu 08yx npsamvix mpembeii cOCm-
8emcmeennsie y2Abl PABHbBL, MO dmu 08e npambvie napai-
SREAbHDBL,

™

\a
AV

X
2 ' : :
c / D
F
UYepr. 190. Yepr. 191.

Ha stoM cBoficTBe OCHOBaHO MOCTPOEHHE NapasJie/bHBIX INPSMBIX
NIPH MOMOIIH JINHEHKH ¥ YepTEKHOTO TPeyroJibHHKa.

BroimosiHsieTcs: 310 CJeyOMUM 06pasoM.

ITpusoKMM TpeyrosibHUK K JuHeliKe Tak, Kak 3TO MOKa3aHO Ha
yepre:xke 191. Bymem nepeisurath TpeyroJibHUK TakK, UYTOObl OAHA
€ro CTOPOHa CKOJIb3HJIAa TI0 JIMHEeHKe, a Mo KaKoH-aH6o JApyroi cro-
poHe TpeyroJibHHKa NpPOBeAéM HECKOJbKO NpSAMbIX. DTH NpsMbie O0y-
YT NapaJJiesbHBI.

3. Tperunil npuU3HaK NapanesbHOCTH.

IlycTe Ham H3BeCTHO, YTO NPH MepeceyeHUH ABYX NpsMeix AB H
CD Tperbell npsaMoi cyMMa KaxHX-HHOYADL E
BHYTPEHHHMX OJHOCTOPOHHHMX YIJIOB  paB- /
Ha 2d (unu 180°). Byayt sm B 3tom cay- A

yae npsmple AB  u CD napannenbHbl 1/
3/2\

8

(gept. 192)?
IMycte £1 u 42— BHYTpPeHHHE OHO-
CTOPOHHHE YIVIBl U B CyMMe COCTaBJfAIOT 2d. / D
F

Ho £3 +4£2 = 2d, kKaK yriisl CMeKHbe.

CaenoBareqipHo, Z£1 4+ £2 = £3 +Z£2.
Yepr. 192,
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Orciona £1 =4£ 3, a 5TH yrAH BHYTPeHHHE HaKpecT  JieXKallue.
CaenoBarenbio, AB || CD. ‘

Ecau npu nepecewennn 08yx npsmoix mpemoeli cyMMa
8HYMPEHRKRUX OO0HOCMOPONRHRX Y2208 pasra 2d, mo amun
08e npamote napasresbHbL.

Ynpaxcuenue.

Hoxkasare, uTO NPsIMEE NapaJJlebHH: ) €CJIH BHELIHHE HaKPeCT Jexalue yr-

JH paBHH (yepT. 193); 6) ecau cymMMa BHEIIHHX OXHOCTODOHHHX YIJIOB paBHseTCH
2d (uepr. 194).

Yept. 193. Uepr. 194.
§ 36. PENCMAC. MAJIKA.

B cronsipHO#l MacTepcKoH TpHMeHsieTcsi ~ IpHGOP,  Ha3biBaeMBblit
peficmacoM. On ynorpebisercs AJs TOro, YTOOBl Kpas H3roTOB-
JseMoro 6pycka GBLIH NapaJsilesbHBEL. ¥YCTPOHCTBO peficMaca u pa6ora
C HEM IIOKa3aHel Ha yeprexkax 195 m 196.

Yepr. 195. Yepr. 196.

Onue Kpai JiepeBsSHHOro 6pycka BEHICTPAaruBaloT TOYHO IO NPSIMOH,
a 3aTeM K HeMy INpHKJ/aAblBalOT peficMac H BeAyT ero no  OpycCKY.
Meranmnyeckuil NeHEK BLIUEPTHT MpPSIMYI, NapaveJbHYIO KPaio
6pycka.

[pu cTONSPHBIX M MJIOTHHYHBIX paGoTax ynorpeGisieTcs emé np-
6op, Ha3bIBaeMblii M a J K a (uepT. 1@7). OH npuMeHsieTcst B TeX CJy-
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yasix, KOria HYXHO IIPOBECTH HECKOJIBKO Mapasi/ieIbHBIX TIPSIMBIX JIMHHE,
HAYLIUX 1O/ ONPENEJIEHHBIM YIJIOM K KaKoi-HHOYAb NPSIMOH, Hamnpumep
NpH pasMeTKe THE3J JAJisl CTyneHeH JieCTHHUH (uepT. 198).

T
;f//lz/ﬂ'

/

Yepr. 197. UYepr. 198,

Manka — 370 JBe MJIaCTHHKH, COeJHHEHHEE BHHTOM. OHH MOryT
OBITb IOCTABJIEHBI TOJ JIIOGHIM YIJIOM APYr K APYTY H YAEPKHBAaThCS
B 3TOM INOJIOXKeHHH BHHTOM. OJIHA NJACTHHKA CKOJIb3HT BJOJb KPOMKH
JIOCKH, a IO Kpaio APYrof NJIaCTHHKH YepTATCS NapasiesbHble JIHHUM.

§ 37. AKCHOMA NAPAJUIEJ/IbHOCTH EBKJIHJA.

3anaua Yepes mouky M, esamyro ene npamoi AB, nposecmu
npamyo, napartesvryro npamoi AB.

INosb3ysich 1OKa3aHHBIMH TeOPEMaMH O NpU3HaKax MapaJljiesbHOCTH
HpPSIMBIX, MOXKHO 3Ty 3aflayy PeIlHTh Pa3/HYHBIMH CHOCOGAMH.

Pemenune, l-icnoco6 (uepr. 199).

¢ M D E M/ F
a
K/
Yepr. 199, Cept. 200.
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Tposomum MN | AB w uepes touky M mnposoxmm CD | MN;
nosyuaem CD_| MN u AB_| MN.

Ha ocHoBauuu teopemn § 33 sakmwouaem, uro CD | AB.

2-icnoco6 (uepr. 200).

ITpoBonum MK, nepecexaromyio AB nox moGbiM YIVIOM @, H Yepe3
Touky M mnposogum npsmyio EF, o6pasyiomyio ¢ npsiMmoir MK yroa
EMK, paBHbil yray a. Ha ocHoBanuu Teopembl § 35 3akiiouaeM, 4TO
EF || AB. ’

PemnB JaHHyIO 3ajady, MOXeM CYMTaTh JOKa3aHHHIM, YTO Yepes
mo6yio Touky M, B3siTyio BHe npsiMoii AB, MOXKHO NpoBeCTH NpAMYIO,
eil mapanjenbHyl0. Bo3HUKaeT BONpoC, CKOJIBKO K€ NMpSIMBIX, mapaj-
JIeJIbHBIX JAaHHOH NpPSIMOH M HPOXOISAIMUX yepe3 NaHHYIO TOYKY, MOXKET
CYLIECTBOBATh?

TlpakTuka mocTpoeHuit Mo3BoJsisieT NpeinoJararh, YTo CYIIECTBYET
TOJILKO OJHA TakKas HpsiMasi, TaK Kak NpH TIIATebHO BhIOJHEHHOM
yepTeKe IpsiMble, NPOBEJEHHKIE Pa3JIMUHBIMH CIocoO6aMH Yepes OAHY
U Ty Xe TOYKY napasjiesibHO ONHOH U TOH xe NpsAMOH, CJHBAIOTCA.

B Teopun OTBeT Ha MOCTaBJEHHBIH BONpOC AAéT TaK HasblBaeMas
akcHoMa napaJienbHOCTH EBKMa; oHa ¢opMy/aHpyerTcs Tak:

Hepe3 mouky, 63amyr0 6He OGHHOHL nPAMON, MONCHO
npogecmu moAbKO OOKY RPAMYIO, NRAPAANENbHYIO dMOL
npamoi.

Ha ueptexke 201 yepes Touky O nposelera npsMas CK, nmapanebs
~ Hasa npsmoit AB.
C =~~~ 0_—-—-——""K Besikasi ppyras npsMasi, NpoOXoasi-
" \\\\\ nas yepes Touky O, yoke He Gy/ieT mapaJ-
JeqbHa npsmoi AB, a Gyner eé mepe-
4 B  CeKaTb.
B nagane nacrosimiero Kypca 6blIoO
Hepr. 201. _CKa3aHO O TOM, HTO reOMETpUs BO3HHK-
Ja B rny6oKoH JpeBHOCTH H YTO OCO-
GeHHO MHOro AJifl eé pasBHTHs clesaJ rpeueckKuii mMateMaTHk  Es-
KJIHI,.

Ilpunsras Epkaugom B ero «Hauanax» akcuoma, Kotopasi yTBep-
JKI3eT, YTO Ha IVIOCKOCTH Yepe3 TOYKY, B3SATYIO BHE JaHHOI NpsMOH,
MOXKHO MPOBECTH TOJILKO OJHY NpPSMYIO, Napa/fieslbHyio 3ToH NpsMoii,
HasblBaeTCsl aKCHOMOH mnapaJjsenbHocTH EEBKanja. »

Bosee AByx TeicsiueseTHii nocje EBK/InIAa MHOrHe yuéHble-MaTeMa-
THKHM NBITANUCh JOKa3aTh 5TO MaTeMaTHyecKoe NpejJioxKeHue, HO Bcer-
Jla UX NONBITKH OKa3blBaJHCh Ge3yCHelIHbIMH.

Tonbko B 1826 r. Bemukuit pycckuit yuénsblit, npogeccop Kasanckoro
yauBepcutera Hukomaii isanoeuu Jlo6aueBckuii Jokasas, 4To, HCHOJ/b-
3ya BCe Jpyrue akcHomsl EBK/nAa, 3T0 MaTeMaTHyecKoe NpeaJoKeHue
JIOKa3aTb HeJb3sl, 4YTO OHO JeliCTBUTEJNBHO HOJIKHO ObITb NPHHATO 3a
aKCHOMY.

H. H. Jlo6GaueBckuii co3nan HOBYIO T€OMETPHIO, KOTOpasi B OTJIHYHE
oT reomeTpuu EBK/anAa HasBaHa reomerpueii JloGaueBCKOro.
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§ 38. 3ABUCUMOCTb ME)XXY YIJAMH, O5PA30BAHHBIMU
ABYMS MAPAJUIEJIbHBIMH NPSAMBIMH H CEKYILEH.

Msnl 3Haem, uro ABe MNpsiMBle MapaJJeJbHB, €CaH NPH nepeceye-
HHH HX TpeTbel NpsMOi paBHBI COOTBETCTBEHHBIE YIJbl, HJIH BHYTpeH-
HUMe, HJM BESIIHHE HaKpecT JieXalihe YIJbl, HIH CyMMa BHYTPEH-
HHUX, HJIH CyMMa BHELIHHX OJHOCTOPOHHHX YIJIOB paBHa 2d.

JlokaxeM, yTO BepPHH H OGpaTHHIE TEOpeMbl, a HMEHHO:

Ecan 0se napasanesbHbie npsamvle nepece4eHot mpemo-
ci, mo:

1) coomeemcmeennoie y2nbL PaBHbL;

2) enympennue HaKpecm aedxcauwjue Yavl pasHbl;

3) 8HewHue Haxkpecm aedxcauyue Y2Abl PABHbL;

4) cymma 8HympeHHuUxX OOHOCMOPOHHUX Yy2A08 pasHa 2d;

8) cymma BHeuHUX OOHOCHOPOHHUX Y2108 pasHa 2d.

JlokaxkeM, HanmpuMep, YTO €CJH JBe NapaJiiebHble NMpsiMble nepe-
CeueHbl TpeThel NMpSIMOH, TO COOTBETCTBEHHBIE YIJIBI PaBHEL.

IMycte npsmble AB u CD napamienbhrl, a MN — ux cekymas
(uept. 202). TokaxeM, YTO COOTBETCTBEHHble YIVibl 1 W 2 paBHBl Me-
XAy Cco06oH.

/ /4
£ [
2
c D c D
N N,
Yepr. 202. Yepr. 203.

JonycruM, uto £1 u £2 He paBuHel. Torma mpu Touke O MOXK-
Ho noctpouth £ MOK, coorBeTcTBeHHBI ¥ paBHH £ 2 (yepr. 203).
s 3[;)0 ecmn £ MOK = £2, 1o npsamass OK 6yzer napamieabHa CD

Tloayyuan, yro uepe3 Touky O mposefeHs nBe npsimbie AB n OK,
napaJensHble npsimoli CD. Ho atoro Geith He moxker ( § 37).

Mbl NpPHIIM K NPOTHBOPRYHIO, MOTOMY YTO AOMyCTHJAHM, uTo £ 1
n £ 2 He pasHbl. C/efoBaTesbHO, Hame JONYICHHE SABJSETCS He-
nNpaBHJIbHEIM U £ 1 Ho/KeH GbITb paseH

£ 2, T. e.COOTBETCTBElHbIE YIJIbl PABHBI. M

YCTaHOBUM  COOTHOLIEHHS — MEXAY N 779°
OCTaJbHBIMM  yraamu. Ilycts  npsiMbie A & 8
AB u CD nmnapannenpliin, a MN — ux 119°\61° ¢
cekymias (uept. 204). 61AT19°

Msl TOJILKO YTO JI0Ka3a/sH, YTO B 3TOM c N D
CJIyyae COOTBETCTBEHHBIE YIVIBI DaBHBL - "9 %67
TlonoxkuM, yto Kakue-HUOYAbL HIBa H3 N
HUX uMeioT no 119°. BrlunciauM Besu- Uepr. 204,
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YHHY KaKJAOTO W3 OCTaJbHBIX 1IecTH yrioB. Ha ocHOBaHMH cCBoiicTB
CMEXHBIX H BEPTHKAJIBHBIX YIVIOB Mbl IIOJYUHM, YTO YETHLIPE yrJia U3
BocbMH GyAyT HMeTh no 119°, a ocranbhbie — mo 61°.

Oxasa.nocb, YTO KaK BHYTDEHHHE, T§K H BHEUIHHE HAKPECT .nex(%-
ue yrJbl HNONApHO paBHbl, a CyMMa BHYTPEHHHX HJH BHELIHHX
OJHOCTOPOHHHX YIVIOB paBHa 180° (uau 2d).

To xe camoe 6yzfeT MMeTb MeCTO H IIPH JIOOOM APYroM 3HaueHHH
paBHbIX COOTBETCTBEHHLIX YIJIOB.

CunencrBue 1. Ecau rkaocoas u3 06yx npamvix AB u
CD napaanesvna OOHOE u moi xnce mpemoei npamoi MN,
mo nepsovie 08€ nNYAMbIE NCPANNAEAbHOL MedlHcO0y c000[
(vepr. 205).

E
7 / B'
— 5 /
c - D
c D rM— zy N
‘N 4

Yepr. 205. Yepr. 206.

B camom jene, nposens cekymyio EF (uept. 206), nonyunm: a) £1=

= £ 3, TaKk KaKk AB | MN; 6) £ 2 = £ 3, tak Kak CD || MN.
Suaunt, L1 = 4£2, a 3TO YIVIBI
COOTBETCTBeHHBle INpH nNpsMux AB u
E CD wu cexymweit EF, cjenoBareibHo,
7 W B npsmbie AB u CD napaiJienbHbL. _
Cnencreue 2. Ecan npsamas
nepreroOnKYAAPHG K OOHOU u3 08yxX

2/ RAPAANENAbHOIX NPAMbIX, MO OHAQ
c D nepnenHoOuKYAipRa # K  Opyzou
F (uepr. 207). )
B camom pedte, €CJIH EF | AB,
Hepr. 207. 0o £1=4d; eciu AB||CD, 10 £ 1 =
= £ 2,

CanenoBarenbHo, £ 2 =d, 1. e. EF | CD.

§ 39. CYMMA BHYTPEHHHX YTJIOB TPEYIOJIbHUKA.

1. Teopema. Cymma BHYMPEHHUX Y2A08 MPEYZONOHUKG
PaBHA O8YM NPAMBIM YZAQAM.
BospméM Kakoii-HHOYAb BpeyronbHHK ABC (uept. 208). OGosHa-
YHM €ro BHyTpeHHHe yriibl uudpamu 1, 2 u 3. Jlokaxem, uTo
L1+ 4£2+ £3=2d.
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[MpoBeném uepes kakylo-HHGYIb BepIIMHY TPEYroJbHHKA, HarnpH-
mep B, npamyio MN napaanensio AC.

[Ipn Bepumne B Mbl moayuuan Tpu yraa: £4, £2 u £5. Hx
CyMMa COCTaBJIsieT Pa3BEéPHYTHIH yroJI, clie-
JloBaTeJNbHO, OHA paBHA 2d: M B8 N

£y + L2 4 £5 = 2d.

Ho £4 = Z1— 5310 BHyTpeHHHe
HAaKpecT JieXalllie YIJbl NpH MapaJ-
JeabHeIX npsmMbix MN u AC u  ceky-
weli AB.

£ 5= 43— 310 BHYTpPEHHHE Ha- Yepr. 208.

KpecT Jiexamue yrJsl 0OpH  mapaJ-
JenbHbIx npsimeix MN u AC u cekyueit BC.

3nauntr, £ 4 u £ 5 MoXHO 3aMeHHTh paBHbIMH uM £ 1 u £ 3.

CnepoBatensuo, £1 + £2+ £3 = 2d, unn 180°. Teopema po-
Ka3aHa.

2. CsoiicTBO BHeElHEro yrja TpeyroJbHHKa.

Teopema. Buewnni y204 mpeyzoLrbHuKa pPABEH CYMME
08yX BHYMPEHHUX Y2A08, HE CMENCHOIX C HUM.

B camom pene, B Tpeyronbuuke ABC (uepr. 209) £ 1 4+ £ 2=
= 2d — £ 3, Ho u £ BCD, BHewHu# yros 3TOro TpeyroJabHHKa,
He cMexHbll ¢ £ 1 u £ 2, Takxke paBeH 2d — £ 3.

Takum o6pasom:

L1+ 4£2=2d— £3;
2 £ BCD = 2d — £ 3.

CaenoBarensHo, £ 14+4£ 2 = £ZBCD.

BriBeeHHOE ~ CBOHCTBO  BHEIIHEro

yrja TpeyroJbHHKA YTOYHSIET Coxep-

z 3 JKaHHe paHee NOKa3aHHOH TeopeMbl O

A ¢ D puemnen yrje TpeyrojbHuka (§ 26), B

Hepr. 209. KOTOpOH YTBEPXKAAJOCh TOJBKO, 4YTO

- BHEIIHHH YroJ TpeyroJjbHHKa GoJiblle

KaXJOro BHYTPEHHEro yI/a TPEYroJbHHKA, He CMEXHOro ¢ HHM; Te-

nepp e YCTaHaBJIWBAETCS, YTO BHEUIHHH YroJ paBeH CyMMe O6GOHX
BHYTPEHHHX YT.JIOB, HE CMEXHEBIX C HUM.

3. CsoiicTBO NPSIMOYroOJLHOTO TPeyroJbHUKa ¢ yraom B 30°.

Teopema. Kamem npamoyzorsr020 mpeyzorbHuKA,
sexcauni npomag yeaa 6 30°, pasern noaoOsuHe zuno-
merny3oL.

IMycts B mpsiMmoyroasHoM TpeyronbHuke ACB yron B paBen 30°
(uept. 210). Torma apyroit ero octpnlii yroa 6yner paseH 60°.
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IokaxeM, uto kater AC paBeH NOJIOBHHE rumoreHyss AB.
IMponomkum Kater AC 3a BepUIHHY NpAMOro yria C H OTJIOXHM

B orpesok CM, paBHBII  OTpe3Ky AC.
\ Touky M coenunum ¢ Toukoit B.  Iloay-
\ ueHHBIl TpeyronbHHK BCM paBeH  Tpe-
/30° \ yronbHuky ACB (§ 27). Mbr  BuguM, 4TO
AN KaxJpli yroa tpeyroabHuka ABM  paBeH
\ 60°, cmemoBaTeNbHO, 3TOT TPEYrOJNbLHHK —
AN PaBHOCTOPOHHHH.
\ Karer AC pasex mnogoBune  AM,
\ N __\3 a tak kKak AM paBusercs AB, TO Ka-
A " € M ter AC OGymer paBeH NOJOBHHe THIOTe-
Uepr. 210. Hyspt AB.
Ynpascrenus.

1. UeMy paBHa CyMMa IBYX OCTPHIX YIJIOB NpPSIMOYrOJbHOrO TPeyroJbHHKa?

2. Haueptuts tpeyrosibiik. C NOMOLIbIO TPAHCIOPTHPA H3MEPHTD €ro YIJIbl U
HafiTH HX CyMMY.

BHUYHCAHTD, KaKOH MPOLEHT No OTHOweHHIO K 180° coctasiasier ponyinerHas
NOrpemIHoCTh NPH H3MEPEHHH YIJIOB TPeYyroJbHHKA.

3. loka3aTb, 4TO GHCCEKTPHCH ABYX BHYTPEHHHX OJHOCTOPOHHHX YIJIOB, 06-
pa3oBaHHBIX ABYMsS napaJjJenbHbIMH H CeKyllell, COCTaBAAIOT NPAMOA yroJ.

4. Jlokasarb, YTO NPSIMOYTrOJIbHEIE TPEYrOJLHHKH paBHbl, €CJH KaTeT M Mpo-
THUBOJIEKALIHA eMy YroJ OLHOrO NPSMOYTroOJIbHOrO TPeyrojibHHKa PaBHbl KaTeTy H
DpOoTHBOJIeXaleMy yrJay ApYroro npaMOYroJbHOIO TpeyroJibHHXa.

5. TlocTpoHTb NMpPSIMOYTrOJILHBIA TPEYroJbHHK:

a) Mo KaTeTy H NpuJexaueMy oCTpOMYy YIJay;

6) no KaTteTy M NMPOTHBOJIEXAILEMY OCTPOMY Yray.

6. JlokasaTb, 4TO €CJIH B NpSAMOYTOJILHOM TPEyroibHHKe KaTeT paBeH NOJI0BU-
He THNOTeHY3bl, TO YroJ, JeXallHi NpoTHB 3Toro Karera, pased 30°.

§ 40, YIJibl C COOTBETCTBEHHO NAPAJIJIEJ/IbHbIMH
U NEPMNEHAUKYJSAPHbIMH CTOPOHAMMU.

1. ¥Yras c cooTBeTCTBEHHO mapaJuielbHbIMH CTOPOHAMH.

BosbMéM Ha mutockocTH ABe ToukH C 0 O M M3 3THX TOUeK NpOBeaEM
nBe mapel ayueit CA || OM u CB | ON tak, uro6st yrasi ACB u
MON O6buta nau o6a octpeie (uept. 211), uau o6a Tynble (yepT. 212).

y D/ AN —

0 N 0 N

Yepr. 211, Yepr. 212.
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Yra ACB n MON — yranl ¢ COOTBETCTBeHHO MapaJiieJbHbIMA
cropoHaMH. [lokaxkeM, YTO 3TH YIVIBl paBHBl MeXAy COGOi.

[Tycrs CB nepecekaer OM B Touke D. £LACB = £ZMDB, kak
COOTBETCTBEHHbIE YrJibl Npu napaieabHbix AC u MO u cexywen CB.
LZMDB = £ZMON, Kak COOTBETCTBEHHHIE
yranl npu napasaneasHeix CB u ON u ce-
kywei MO, no Torna u LACB = £ZMON.

CrepnoBatesibHO, y2Abt € €OOMmaemt-
CMBEHHO NAPANREABHOIME  CMOPO-
Hamn pasHol, ecan OHu 006a Ocmpoie
uan 06a mynoie.

IToctpoum pgBa octpeix yraa ACB wu
MON © COOTBeTCTBEHHO MNapaJljie/IbHBIMH
croponamu (uepr. 213): CA || MO u
CB || ON, u npomosmkuM 3a BepwHHy O
croponbl yraa MON. Uepr. 213.

Ilpu Bepmmne O o6pasoBaiuch  ABa
Tynbix yrma EOM u FON (tak Kak cMeXxHEi ¢ HuMuH yron MON
IO MOCTPOEHHIO OCTPHIH). .

Kaxnpiit u3 Hux B cymMme ¢ yriiom MON cocraBasier 2d, a Tak Kak
£ZMON = £LACB, to £LACB+ £LMOE = 2d u £ACB+£FON =2d.

CnenoBate/IbHO, Y2460 ¢ COOMBEMICIBEHHO NRAPANNENbHbL-
MU CIIOPOHAMUE 8 cCyMMe cocmaganiom 2d, ecau 00un u3
Hux ocmpboii, a Opy20i mynoi.

2. ¥Yrabl ¢ COOTBETCTBEHHO NeprneHaAuKyasipabiIMH CTOPOHAMH.

IMocTpoum npousBosbHELi ocTphii yroa ABC. I1poBenéM uepes Bep-
IIHHY yrJa Jy4d, NepleHAHKYJsSpHEE K €ro CTOpOHaM, TaK, 4YTOOhI
OHHM 00pa30Ba/H OCTPHLIH YroJ.

BO | BC n BK | AB (uepr. 214). Mel nojayuyuMm HOBBIA YroJ
OBK. Croponst yriioB ABC u OBK B3aUMHO NepNEHIUKYJISIPHBL

L ABC =d — ZCBK; £0BK = d — ZCBK.

A

A K \ A

/A o \\/
’ P \ -
B 2 ,

c I

i ¢c o 8 N 8
B 1\

Y ] [

Py 1 I\

i \ I\

i\ | i\
0 \K c: M \K

Yepr. 214, Yepr. 215. Uept. 216.
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Orciona caepyer, utro £ ABC = £ OBK.

[Tocrpoum npousBosbHbii Tynoit yron AOB H uepe3 ero BepUIMHY
npoBenéM JIyuH, NepNeHANKYJSPHbIE K ero CTOPOHaM, TaK, YTOObl OHH
obpasoBasu tyno#t yron. OK | OA u OC | OB (ueptr. 215), yroa
KOC — ryno#. Croponnl yriios AOB u KOC B3auMHO  nepheHgH-
KYJISIDHBI, I03TOMY

Z AOB = d + £ KOB;
£ KOC =d + £ KOB.

Orciona caenyer, uto £ AOB = £ KOC.

Yeaot ¢ coomeemcmBenK0 REPREHORKYASPHOIMU CHLOPO-
HaMu pasHbL medcO0y c000@, ecan OHu 064 Ocmpbie nAU
06a mynote,

[Moctpoum npousBoJibHEIA OcTphiéi yronm AOB u mpoBenéM uepes
€ro BepLIMHY NepIeHAHKYJsPHl K €ro CTOPOHAM TaK, YTOObl OHH 06-
pasoBaju octpbii yroa (uept. 216). IToayuum: L KOM = ZAOB.
Ipono/mxum cropony OK 3a Bepiuuny O. Cropousl yraa EOM nepnel-
IUMKyJaspHbl ctopoHam yraa AOB. Ilpu stom ZEOM — tynoii, Tak
kak cMmexHblii ¢ HUM £ MOK — octpniii. £ KOM + £ EOM = 2d
(kak yran cvexxubie). Ho £ KOM no paHee JaokasaHHOMY paBeH
ZAOB. CnepoBateanho, H £ AOB + £ EOM = 2d.

Yeaot ¢ coomsemcmeenro nepreHOuKYALPHbIME CMOpPO-
Hamu 8 cymme cocmasaswm 2d, ecau O0BH U3 HUX
ocmpbotii, a Opyz04 mynroi.

MEI paccMaTpHBaJ/IH Yriibl, COCTaBJIeHHble B3aHMHO TepNeHAnKYJIsp-

HBIMH  CTOpDOHaMH, KOrJa OHH
ad uMeaH oOliyio BeplinHy. DBriBe-
AN JleHHble HaMH CBOHCTBa OyAyT
ClpaBe[IUBBI H B TOM  CJjyuae,
A \C Korja yrJbl He GyAyT uMeTb 00-
’ el BepILUHHLL.
INocTpoum nmpou3BOJBHBIH OCT-
0 pbifi yron AOB u uepe3 Kakyio-

n 8 HuO6yab Touky C (uept. 217)

=\ £ nposeném ayun CE | OA nu

: \ K CK 1 OB Ttak, uro6ul yron KCE
I N Obl/1 TOXE OCTpBIH.

Yepr. 217. ¥rael AOB u KCE cocrasie-

HbI B3aHMHO NepIeHHKY I PHbIMH

cropoHamu. JlokaxeM, uTo OHH paBHbl Mexay coGo#i. Ilas  sToro

yepes Touky O (Bepuuny ZAOB) nposeném OK’ | CK u OE’ | CE.

£ZKCE = £ZK'OE’, Tak Kak OHH COCTaBJ/IeHbl B3aHMHO IlapaJiiefb-

HbIMM CTOpOHaMH H o6a octpele. Ho £ K'OE’ = £ AOB no noka-
sanHomy. CnenoBarensno, £ AOB = £ KCE.

Ecau npogosmxkum cropoHy CE 3a BepLUMHY yrja, Mbl  MOJYYUM
ZMCK, cvmexunil ¢ £LKCE. LMCK + £KCE = 2d, no £LKCE =
= £ AOB. Tlostomy £ AOB 4 £ MCK = 2d.
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§ 41. NMPAKTHYECKME PABOTbl HA MECTHOCTH.
1. HpoBenenne napaajeibHbiX APAMBIX HA MECTHOCTH.

[lycTh HaM HyXHO NpOBECTH NPSIMYIO, Napas/elbHYI0 HMeloLeHcs
usroponu AB (uepT. 218), Ha JaHHOM OT Heé PACCTOSIHHH, HaNpUMep Ha
pacetosinun 20 M.

Yepr. 218.

Jnst pelneHust sToff NpakTHYECKOR 3aJayd NPOBELIHM C IIOMOIIBIO
3KKepa H3 Toukd C npsiMylo, MepleHAHKYJspHYIO K npsamoit AB, H Ha
Hell oTJyI0KHM oTpe3ok CD pnunoit 20 m. B Touke D yCcTaHOBHUM 3KKep
TakK, YTOOLI HalpaB/IeHHe OlHOro 6pycKa 5KKepa COBNaJG C HampasJie-
Huem CD.

Ilo Hanpas/ienuio Broporo 6pycka skKepa npoBetunn npsamyio MN,
Cua 6Gyzner napaJencHa npsmoii AB.

JTokaxiure 3TO C HOMOLLBIO KAKOrO-THGO0 NpH2HAKA Napae/bHOCTH
IABYX NPAMBIX JUHUW, npuHAB CD 2aa cekymyio npsmeix AB u MN,

2. Cbémka nuaHa 3eMeJbHOrO y4dacTka,
umelowiero ¢opmMy MHOroyroJbHHKA.

a)CpéMKa nJ1aHa 3eMeJbHOTOYYacCTKa, HMew-
mero popMy TpeyroasbHHKa.
IlycTh HaM Hy>HO HauepTHTh NJIaH 3eMeJBbHOrO y4yacTka, HMefollle-
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ro ¢opMy TpeyroJbHHKA, CTOPOHBI KOTOPOro paBHBI, Hampumep, 120 x,
95 m u 70 M (yept. 219).

IlpunsaB MaciiTa6 MHJIHMETP 32 OJMH METP, HOCTPOHM TPEYroJb-
HHK, CTODOHBI KOTOPOI'O COOTBETCTBEHHO paBHbl 120 M, 95 am a4 70 mm.
[TonyurM nyaH JaHHOTO HaM
3eMeJBHOIO y4acTKa, IOCT-
poeHHbllt B MacwTalbe, pas-
Hom 0,001.

Ilpn BbIUepunMBaHHH MNJIA-
Ha Macwrtal XOJ/KeH BhICH-
paTtbCsl B  3aBHCHMOCTH OT
pasMepoB yyacTKa ¥ OT pas-
mepoB Jucta Oymard, Ha

120 M KOTOpoM GyneT H306paxéH

UYepr. 219. nJIaH.
d 6) CpéMka nJaaHa
3eMeJbHOTO yuacrT-

kKa, uMewmero opMy YeTHpEXyroabHHKa
ITycrs TpeByeTcst HauepTHTh MJAH YeThpEXYroIbHOrO yyacrka, CTo-
POHBI KOTOpOro paBHHI, Hanpumep, 200 x, 180 x, 160 xu H
195 M (uept. 220). IlpoBeumm
JIHaroHajb 3TOT0 YETBHIPEXYroJb- 160M — 0
kuka, nanpumep AC, H H3Me- D"' 4
pum ee mauHy. Ilycte omna Oy- /7
her paBHa 210 m. /
Bri6paB noaxoasuui Mmac- ‘
wrab, NOCTPOMM CHayasla  ONMH
TPeyroJbHHK, Hanpumep  Tpe-
yroabHuk ABC, a sareM K
cropore AC NPHCTPOHM BTO- Vil
poii Tpeyroarhuk ADC. B pe- i
3yJbTare NOJyuuM IJaH  JAaH- 7
HOI'O HaM YyuacTKa, IOCTpOeH- /
HBIli B BHIOpaHHOM Maclutabe. ’
Eciu Hajgo HauepTuTh NJaH 4 200 m 8
8eMeJLHOTO yyacTKa,  HMelolle- Yepr. 220.
ro ¢opMmy NDATHYrOJbLHHKA  HJIH
IIECTHYrOJIbHUKA, TO MOCTyIlaeM TaK xe: pasﬁmsae'vl 5TOT MHOrO-
YrOJbHHK Ha TPEyroJbHNWKH, H3MepseM JJHHbl HX CTOPOH, BbIGH-
paeM mnoaxoAsAui Macwtab H NOCJeNOBAaTeNLHO CTPOHM TpPEYroJib-
HEHKH, pacroJaras HX Ha uYepTexke B TCM e INOpsiiKe, KaK OHH
pacrnoJioxeHbl Ha CaMOM 3eMeJIbHOM YuacTKe.

180m
\
\
W56}

3. Onpexnesenne pacCTOHUA Mexay ABYMs TOUYKaMH,
OJIHA M3 KOTOPbIX HEROCTYMNHA.

Yro6Bl OnpefesuTh paccTosiHHe MexxAy Toukamu A u B, pasnené-
HuIMH peKoH (uepT. 221), cTpouM npH Touke B ¢ MOMOLILIO 9KKepa Mpsi-
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mo#t yron ABN. Ha npsmoit BN ork/ajpiBaeM MOC/EJOBATENLHO [BA
paBbix otpeska BC u CD. Touku C u D ormeuaem Bexamu. [Ipu Touke
D crponm npsimoii yron BDK. Tlpomomxenne otpeska AC nepeceuér
npsamyio DK B HekoTtopo#i Touke E. DE = AB. [lokasaTb caMOCTOSi-
TEJbHO NpPaBHJIBHOCTb peIleHHs.

Yepr. 221.

4. OnpefeneHue pPaccCTOSIHHA MeKAY JBYMSl NOCTYNHBLIMU TOYKaMH,
pasfea€HHbBIMM NpensTcTBUeM (uepT. 222).

Ilyctb TpeGyercsi OmpefesuTh PacCTOsIHHE Mexny Toikamu A u B.
IlpoBeniuM npoOM3BOJIbHYIO MPSIMYIO, IPUMEM eé 32 OChb CHMMETPHH

Yeprt. 222.
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H TNOCTPOHM C MOMOUILIO 3KKepa Touku A’ u B’, cuMMeTpuuHbIe 3aflaH-
HbiM. OTpe3oK, COeQUHSIOMMHA NOCTPOEHHBIE TOYKH, HMEET HCKOMYIO
pnuny, 1. €. A’B’ = AB.

Ynpaocnenusn.

1. Ha mwkoJbHOM 1BOpe NpOBECTH NpPAMYIO, NapaafelbHYI0 KAaKOH-HHGY b
JIaHHOI NpAMON (M3ropoiH, 3a6opy, CTEHEe LIKOJBLHOrO 3haHMs).

2. OTMeTHTb BeXaMH rje-HHGYAb B6JIHM3H LIKOJIEI 3eMeJbHEIA YYaCTOK Tpeyrob-
HONl QOpMBEI H HauepTHTb €ro MJaH.

3. HauepTuTp miaH KaKOro-HHGYAb SEMEJBHOTO YYacTKa YeTHPEXYrOJMbHOM
¢opMEl (HampHMep, LIKOJIPHOTO y4acTKa HJIM yuyacTKa, 3aHHMaeMOro OropojoM, ca-
JIOM; HJIA FpefBapHTeNIbHO Ha OTKPHITOM pPOBHOH mJomagke OGO3HAYHTb BeXaMu
BEpPIUMHEI KaKOro-HHOYIb YeTHIPEXYroJIbHHKA M HaHEeCTH €ro Ha IJIaH).



rJiABA IV.
YETbIPEXYTOJIbHHKH.

§ 42. CYMMA BHYTPEHHHUX YTJIOB YETBIPEXYTIOJIbHHKA.

Teopema. Cymma BrympeHnux y2n08 4embvipPéXYONb-
Huxa pasna 4d.

B YeTHIPEXYroJbHUKE ABCD 8
(uepr. 223) npoeepém auaronams AC.
Torpa  ueThIpéXyroJibHUK pa3o6bércs
Ha jBa TpeyrombHuka ABC u ACD. '
14+ LB+ 4£2=2d, £3+4+4£D+ A 4
+ £ 4=2d. Orciona noJy4um:
£ 1‘1—|—AB+42+43+4D—|—44=
=4

Ho Z1443=/2A a <£24 D
+ £L4=ZLC. Yept. 223.
CitefoBareibHO,

LA 4Bl £C1 £ D=4d.

Ynpaoxcuenusn. -

1. HayepTuTtb 4eTHpPEXYroNbHHK H MOCTPOHTb OTPE30K, DPABHLI €ro mepu-
MeTpy.

2. MoryT /i1 BCce 4 BHYTPEHHHX YI/ia YeTHIPEXYTOJbHHKA GLITb TYMLIMH?

3. MoryTt sy Bce 4 BHYTPEHHHX YIJa 4eTBIPEXYroJbHHUKA GbITh OCTPHLIMU?

4. HauepTuTb ueTbipéXxyrosbHUK. C MOMOLIbIO TPAHCNIOPTHPA H3MEPHUTh €0 Yr-
JIBl © HAATH HX CYMMY. BBIYHC/IHTD, KaKO/ NPOLEHT N0 OTHOIUEHHIO K HCTHHHOH CyM-
Me BHYTPEHHHX YIJIOB YeTHIPEXYrOJbHUKA COCTABJISIET JONYIIEHHAA MOTPEUIHOCTb.
5. [TocTpOHTH 4eTHIPEXYTOJNBHUK MO YETHPEM ero CTOPOHAM H OLHOIl H3 AHaro-
HaJell. '

6. [1ocTPOHTD YeTHIPEX YTOJIbHUK O YETLIPEM €ro CTOPOHAM H OZHOMY H3 YIJ/O0B,

§ 43. MAPAJIJIEJIOTPAMM.
1. Onpenesenue napaJajesnorpamma.

Ecnn napy napansienbHbIX NpAMBIX NepeceyéM Apyrofi mapoii napasn-
JIeJIbHBIX TIPMBIX, TO MMOJYYHM YeTHIPEXVIOJbHHK, Y KOTOPOro NMPOTH-
BOIOJIOXKHbIE CTOPOHBI NOMapHO NapaJljiesibHbl.
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B uettipéxyronvsuukax ABDC u EFNM (uept. 224) BD | AC u
AB | CD; EF | MN u EM || FN.

£

YepTt. 224,

YeTHIPEXYrOJILHHK, Y KOTOPOrO NPOTUBONOJOXKHbIE CTOPOHH IO-
napHo mapaJjiieJibHbi, Ha3biBaeTcsi MapaJjjiesorpamMmoM.

2. CpoiicTBa napaJjejorpamma.

Teopema 1. Juazonasrv napasrsesozparmma desum e20
Ha 08a pasrbviX MPEY20NbHUKA.

[Tycte umeercs napassenorpamM ABDC (uept. 225), B KOTOPOM
AB | CD u AC | BD.

TpebGyercs mokasarb, YTO, ZMaroHaJb JEJHT €ro Ha JBa pPaBHBIX
TpEeYyro/bHHKa.

ITposeném B napannenorpamme ABDC auarcuanps CB. Jckaxewm,
yro NCAB = ACDB.

Yepr. 225. Yepr. 226.

Cropona CB ofmas 115 3THX TpeyroabHukoB; LABC = £ZBCD,
KaK BHYTPEHHHE HAKpecT JeXKalllhe YIJbl Npu NapaJienvHblx AB u
CD wu cekyumeit CB; LACB = ZCBD, ToxXe Kak BHYTpEHHHe HaKpecT
Jiexauye yriiel npu napasnensibix AC u BD u cexkyuieit CB (§ 38).

Orcionpa ACAB = ACDB.

Taxum e MyTEM MOXHO JOKasaTb, YTO JHaroHadb AD pasgeaut
napaJiiesorpaMM Ha JiBa paBHBIX TpeyroabHuka ACD u ABD.

CnencrBus. 1, ITpomusonososcHoie yzavt napasrnreno-
2pasma pagusl Mesicoy c0060E. '

£ZA4= 4D, sto clenyer u3 paBeHCTBa TpeyronbHHKoB CAB u CDB.
Ananornuno u £LC = £B,
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2. IpomugsononrodicHsie CHIOPOHLL NRAPANANENOZPAMMA
Pa8HbL medcoy c000i.

AB = CD u AC = BD, TaK KaK 3TO CTOPOHBI PaBHBIX TPEYro.ib-
HHKOB H JIeKaT POTHUB PaBHLIX YIVIOB.

Teopema 2. Jduazorasn napassesozpamma 8 mouKe
ux nepecewennss 0enAMCSE NONONAM.

ITycrs BC v AD — nuaronanu napaJnenorpamma A BDC (uepr. 226).

Hokaxem, uro AO = OD u CO = OB.

st sT0r0 CpaBHHM KaKyoO-HHGYAL Napy NPOTHBOMNOJIOXHO pac-
MOJIOXKEHHEIX TPeyro/bHHUKOB, Hanpumep AAOB u ACOD.

B stux TtpeyronbHukax AB = CD, Kak NpOTHBOIIOJIOXHEIE CTOPO-
Hbl MapaJjuienorpamma;

£1 = £2, gax yrJbl BHYTpEeHHHE HAKPeCT JieXalliye NpH HapaJ-
JgeabHbix AB u CD wu cekyweit AD;

£3 = Z4 no Toit ke npuuuHe, TaKk Kak AB | CD u CB — ux
cekymas (§ 38).

Orcioga caenyer, yto AAOB = ACOD. A B paBHBIX TPeyroJb-
HHKaX NpPOTHB PaBHLIX YIJIOB JIEXKAT paBHbIe CTOPOHHL. CilenoBaTesbHO,
A0 =0D u CO = 0B. .

Teopema 3. Cymma Y2208, npuirerxcauyux K 00RO cmo-
DPOre napasresozpamma, pasHa 2d.

JoKasare caMocTOATE/BHO.

3. Mpu3nakn napaanesnorpamma.

Teopema 1. Ecau npomnsonoaodcuste crmopoOHbt 4embt-
DPEXY20AbHUKA NONRAPHO DCBHBL, MO IMOM HembIPEXY2Z0Nb-
HUK — napannesozpamm.

ITycrs B yetbipéxyronshuke ABDC (uept. 227) AB = CD u AC =
= BD. [oxaxeM, yto npu 3toM yciaoBuu AB ||CD u AC || BD, 1. e.
yeTbipéxyronbHuk  ABDC — napan-
genorpamM. CoelHHHM OTPE3KOM Ka-

KHe-HHOYAb JBe IPOTHBOIOJIOXKHbIE 778
BepIIHHbI 3TOTO YeThIPEXYTrOJbHHKA, -\
Hanpumep C u B. UeThpéxyroabHUK -7

ABDC pasbuncs Ha JBa paBHBIX -~

TpeyronibHuka: ACAB u ACDB. 4

B camom pene, cropona CB y Hux
obwas, AB=CD wu AC = BD Yepr. 227.
no ycjaosuio. Takum obpasoMm, TpH
CTOPOHBI OJHOTO TPEYTOJNIbHHKA COOTBETCTBEHHO PaBHBI TPEM CTOPOHAM
apyroro,-nosromy ACAB = ACDB.
B paBHbiX TpeyronbHHKaX MPOTHB PaBHBIX CTOPOH JIEXKAT PABHBI2
yriaol, nostoMy £1 = £2 n £3 = £4.
Yrawt 1-i v 2-f ABNAIOTCSA BHYTPEHHHMH HAKPECT JIeXallMMH YT a-
2}:3 npg Dnep'eceqeﬂun npambix AB u CD npsivoii CB. CiaenoBaresnsho,
I CD.
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Touno Tak ke yrael 3-# # 4-A SBIAIOTC BHYTPEHHHMH HaKpeCT
JleXalluMH yraaMi npu nepeceyendn npsimeix CA v BD npsawmoit CB,
caenoBareanio, CA || BD (§ 35).

TakuM 06pasoM, NPOTHBONOJOXKHBIE CTOPOHH YeTHIPEXYroJbHHKA

ABDC nonapho napaJijieJbHhl, cJe-
B nmoBaTenbHO, OH  MapajJesorpamm,

YTO K TpefoBasIoCh JOKAa3aTh.

Teopema 2. Ecan d8e npo-

MmuBoOnONONCHLE CMOPORbLL 4e-

MbIPEXY2ORDHIEKA  PABHbL U

nepannensHst, mo 3mom He-
MoLPExY20RbHUK — RAPAANENO-
Yepr. 228. epamr. .

o [lycte B 4eTHIPEX YrOJIbHHKE

ABDC AB =CD u AB | CD. [HokaxeM, uTO IPH 3THX YCJOBHSAX
yeTblpéxyrojbHuK A BDC — napannenorpamm (yept. 228).

Coenunum orpeskoM CB Bepmmuel C u B. Bceaencrsue napasniesib-
HocTH npsiMbiX AB uw CD yranl 1 w 2, Kak yribl BHYTPEHHHE
HakpecT Jexauue, paBubl (§ 38). Torma Tpeyronnuuk CAB pasen
TpeyronbHuky CDB, Tak kak cropoHa CB y Hux ofuas, AB = CD
no ycJoBuio Teopemel B £1 = Z£2 mo nokazanHoMy. K3 paBeHCTBa
STUX TpPEYroJbHHKOB BHITEKaeT paBeHCTBO yrioB 3 H 4, Tak Kak
OHH JIeKar NPOTHUB PaBHBIX CTOPOH B PaBHBIX TpPEYro/bHHKAX.

Ho yraint 3 u 4 — 3T0 BHyTpeHHHe HAKpECT Jexalye YIJbl, o6-
pasoBaHHEIe NpH nepeceuennu npsiveix AC u BD mpsivoit CB, cie-
nosaresabno, AC || BD (§ 35), T. e. uethlpéxyroabuuk A BDC — napaJ-
JIeJIOTPaMM.

Ynpaxcnenus.

1. Jlokasarb, 4TO €CJIH AHaroHaJH 4eTHPEXYroJbHHKA B TOUKe HX B3aHMHOro
nepeceyeHHs AeJATCS MONOJAM, TO STOT YeTHIPEXYTOJbHHK — TNapaJjljiesorpamu.

2. JlokasaTb, YTO 4eTHIPEXYTOJILHHK, Y KOTOPOro CyMMa BHYTPEHHHX YTJIOB,
npuJexamux K KaxXao#l H3 JIBYX COCEIHHX CTOpPOH, pasHa 2d, ecTb mapaJjuieno-
FpaMM.

3. ITocTpouTs mMapaJiesorpamMMm Mo ABYM CTOPOHAM H YIJy MeXAY HAMH!

a) MCTOJIb3YSA NapaJjsieNIbHOCTb NPOTHBONOJOKHBX CTOPOH NapaJilesior paMMa;

6) HCTOJb3ysl PABEHCTBO NPOTHBOMOJIOXKHBIX CTOPOH MapaJijieJiorpamma.

4. TocTpouTh napaJsJesIorpaMM IO JBYM CMEXHEIM CTOPOHAM H RHAroHaJsH.

5. ITocTpoHTH NapaJiesorpaMM IO ABYM €ro [HaroHaJsiM H YLy MeXNy HHMH.

6. IlocTpouTs mapaJiyieNlorpaMM 1O €ro CTOPOHE H ABYM AHaroHalsiM.

§ 44. MOABWKHOCTD NMAPAJIJIEJIOTPAMMA (IHIAPHHPHOr 0).

TNapaJsiesorpamMm B OT/IHYHE OT TPEYroJILHHKA HE SIBJISIETCA KECT-
Koil ¢urypoi. Eciin moctpouts Mogess mapassiesorpamMMa Tak, 4ToGb
CTOPOHBI €r0 COENHHSJIHCH APYT C APYTOM C MOMOLIbIO IIaPHHPOB, TO
TaKoi IapaJljieslorpaMM OKaXKeTCsl NOABHXKHBIM: CTOPOHEI €r0 MOXHO
BpalllaTh, H3MeHss YIVIBI MEXKIY HUMH. D10 CBOHCTBO MapaJJielorpamma
BbITEKAeT U3 TOro, YTO MO JaHHEIM CTOPOHAM MOXHO CTPOHTb MapaJlielio=
rpaMMBl C pas/IMYHBIMH BHYTPEHHHMH yraamu (uepT. 229).
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O Takoit ¢urype roBopsar, yto oHa He kécrtkas. Ha ueprexe 230
NOKa33aHO HCIOJIb30BaHHe CBOHCTB HEXECTKOCTH (HUTrypHl,

YepT. 230.

§ 45. LEHTPAJIbHASL CUMMETPHSI.

B § 17 6bl1u paceMoTpeHEbl GHI'YpBl, CHMMETPHYHbIE OTHOCHTEJILHO
npsAMOH, KOTopas Has3blBaJlaChb OCblI0O CHMMETDHH.
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B reoMeTpuH paccMaTpuBaeTcst H APYTOH BHJ CHMMETPHH, KOTOpast
HasplBaeTCs] L€ HTPaJAbHOH CHMMeTpHEH HJIH CHMMETDH-
€H OTHOCHTEJIbHO TOYKH, HashIBaeMOH Il € HT P O M CHMMETpDHH,

1. LleHTpaJbHO CHUMMETPHYHBIE TOUKH.

Ecan BosbMEM KaKylo-HHOYAp Touky O, mpoBenéM uepes Heé mps-
MYI0 H OTJIOXXHM Ha 3TOH NpSMOH NO pasHble CTOPOHH OT TOukH O
pasubie orpesku OB u OC (uept. 231), To mo.ayuyum jiBe ToukH B u C,

HeHTPAaJbHO CHMMETD HUYHEBE €& OTHO-
C curemvro Toukn O. Touka O HaswiBaercs

// -IIeHT P OM CHMMETDHH 3THX TOYeEK.
e IentpaipHo CHUMMETPUYHBIMM  OTHOCH-
9,, TeabHo UeHTpa O Ha3bBalOTCH IBE TOYKH,
Vi KOTOpbIE JieXaT Ha OJHOM npamoid, mpo-
B, 7 xopsimeli uepes wLeHTP O, Ha paBHBIX pac-

cTostHusiX ot uenrpa O.
Yepr. 231. Ecsn noBepryTh oTpe3ok OC BOKpYr TOUKH
O na 180° T0 TOukM C ¥ B coBmanyr.
Be ¢urypsl HasbiBalOTCA UEHTPAJbHO CHMMETPHYHBIMH OTHOCH-
TeabHO UeHTpa O, ecau NpH NMOBOPOTE OXHONH H3 HUX BOKPYr 3TOro
uenTpa Ha 180° OHM COBMECTATCH BCEMH CBOMMM TOYKaMH.

‘2. LlenTpanbHO CHMMETPHUYHBIE OTPE3KH..

Bo3abMéEM JBe maphl EHTPaJbHO CUMMETPHYHBEIX TOUEK OTHOCHTEJBHO
Toukn O (uept. 232): OB = OB’ u OC = OC’. CoenuHuM OTpe3KaMy
Toukd B u C, B’ n C’. Ilosiyuum oTpesku
BC u B’C’, KOHUB KOTOPBIX LEHTPAJbHO
CUMMETPHYHBEI OTHOCHTebHO ToukH O.

Ecnn noBepHéM uepTéx BOKPYr TOUKH
O na 180° TO0 Touku B’ u C’ 3aiimyT co-
OTBETCTBEHHO NoJioxeHHe Touek B u C.
Otpesku B’C’ u BC COBMeCTSITCSI, OHH
LeHTPaJbHO CHMMeTpHUHH. IleHmpant- B

HO CuMMempusdnbIe OMpPe3Ku paAeHbL. UepT. 232
-3
3. IlenTpajbxe CHMMETPHYHBIE TPEYroJbHHKH.
B or Bo3pbMéM  Tpu maphl IEHT-
N 4 pPalbHO CUMMETPHUYHBIX  TOUeK
N 7 OTHOCHTEJILHC KakoH-HHOYyAb
N s
N o , ToukH O (uept. 233):
4 —"-""';3006;——* —»4
7 -
- N 0OA = 0A’, OB = 0B’
o ~ u OC = OC’.
’
8 CoenunnB TOuky A ¢ TOU-
Uepr. 233. kavu B u C, a Touky A’ ¢

96



ToukaMu B’ u C’, mojsyuuM HBa TPeyrosbHHKa. STH TPEYroNbHHKH
LEHTPaJbHO CHMMETPHYHBI OTHOCHTENILHO TOYKH O, sABJAIOLICHCS LIEHT-
pOM CHMMETDHH.

[Tpu nosopore ueprexka Bokpyr Touku O Ha 180° Toukn A’, C’ u B’
3afiMyT COOTBETCTBEHHO moJioxeHne Touek A, Cu B, 1. e. AA'C’'B’ u
N ACB coBmectaTc. LleHmparoHO cuMmempusunvie mpe-
Y20NbHUKE PABHbL.

TouHo TakK e paBHBI H JiOCble CHMMeTPHYHbIE GQUTYPEL

4. CummeTpus napaJjuenorpamma.

Boabuoe uncno ¢puryp o6aanaer TeM CBOfiCTBOM, UTO NPH ROBOPOTE
NJIOCKOCTH yepTexa Ha 180° BOKpYT HEKOTOPOH TOUKH HOBOE MOJIOXKEHHE

¢urypbl coBnajaer ¢ NepBOHAuYa/NbHBIM. Takue (UIypHl Ha3blBIOTCS
LEHTpaJbHO ' CHMMeTpHuHbIMH. [la-
paJsienorpaMM MNPHHANIEKHT K YHC-
JY TakKuX ¢Hryp, OH  LEHTPaJbHO
CHMMETPHYEH OTHOCHTENIbHO TOUKH
nepeceyeHus ero AuaroHaJei
(uepT. 234).

B camom zene, tak kak OC = OB
n 0OA =0D, 1o touku C u B, a
takke A 1 D CHMMETPUUYHBI OTHOCH- Uepr. 234.
tenbHo LeHtpa O. Ecnm  mapasie-
JorpaMMm noBepHYTb Ha 180° BOKpYr TOUKH NepeceueHHs ero AHaroHa-
Jiel, TO HOBOE€ MOJIOXKEeHHe MapaJiiesorpaMMa COBIAfET €  IepBOHa-

YaJibHbIM., ‘)

§ 46. YACTHBIE BUJbl NAPAJIJIEJIONPAMMOB.
1. TpsmoyroabHUK.

Toctpoum npsimMoit yron1 A. O603HayuM Ha ero CTOPOHax JiBe Mpous3-
Bo/1bHble TOUKH B u C (uept. 235). Uepes Touky B mpoBefigM npsamyio,

|
o4 N —_"‘—"‘T"'—D“'

N

D !
A iC

8 8 D

i
d
A c 4 C

Yepr. 235. Yepr. 236.
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napanensHyo AC, a uepes Touky C npoBeiéM NpsMYIO, NapajlyiesibHYI0
AB.Touky nepeceueHus: 3THX NpsAMBIX 0603HaunM 6ykBoi D (uept.236).
Mbl moayunsin napaJjiienorpammM ABDC, B kotopom £A = d. He-
TPYAHO JOKAa3aTh, YTO B 3TOM NapaJjl/ieslorpaMMe BCe BHYTPEHHHE YIVIEI
6ynyT npsiMble.

B camom gmene, ZB + £ZA = 2d, kak yribl BHYTPEHHHE OJHOCTO-
pouHue npu mapasienbHeix npambeix AC m BD u cekymeit AB. Ho
ZA = d; caenoBatennHo, 1 £ZB = d. Kpome Toro, Z£A = 4D n
£ZB = ZC, Kak TNpOTHUBONOJIOXHbE YIJIbl MapaJJencrpamma. Ta-
KHM 006pa3oM, BCe YIVIbl 3TOTO napaJijiesiorpamMma NpsiMble.

MapaasenorpamMm, y KOTOPOro Bce YiJbl NpsiMble, Ha3blBaeTcs
NpSAMOYrOJAbHUKOM. :

2. CaoiicTea npsIMOYroOJbHHUKA.

Tak Kak NpsIMOYroJIbHHK €CTb NapaJijieslorpaMM, TO OH ofJjajgaer
BceMu ero cBoictBamu (§ 43).

1. [uaronajb HpsIMOYroJibHMKa JeJHT €ro Ha JBa PA4BHBIX Tpe-
yroJIbHHKA.

2. Jluaronanu npsIMOYroJIbHHKA B TOUKe HX TNepeceueHHus: AeJIsiTCA
fonoJam.

3. IpoTHBONO/IOXKHBIE CTOPOHBI IPSIMOYTOJIbHHKA PaBHBI MeXJy CO-
60¥i, paBHbl TaKXKe H INPOTHBOMNOJIOXKHbIE YIJIBI €ro.

Kpome 3THX CBOHCTB, NPSAMOYroJibHUK 00JIafiaeT ellle CJERYIOLUIHM

cBoiictBoM: JuazOHaan npAmOY20AbHU-

Ka pagHol.

B C Jokaxem 310 cBoiictBo. BospméM mpsi-
S~ prad moyroabHuk ABCD, nposeném B HEM JBe
RN nuaronanu (uept. 237) AC u BD u jnoka-

7N 2KeM, YTO OHH paBHBI MeXAY COO6OI.
-~ N CpaBHum jBa Tpeyrosasiuka ABD u ACD.
A4 i D Cropona AD y uux obwass u AB = DC.
Kpome Toro, onn mnpsmoyroawuele. Creno-
Yepr. 237. BaTeJbHO, OHH PaBHBI MeXAy c060i, MO3To-

my AC = BD.

Y npaxuenune. Jlokaxure, 4To ecau 0uazonaiu naparieroepam-
MQ pagHbL, MO SMONL NAPANIEA0ZPAMM — NPAMOYS0AbHUK.

OTHM CBOACTBOM NpPSIMOYTOJIbHHKA MOJMB3YIOTCS B CTOJSIPHBIX H CJle-
CapHbIX MacCTepCKHX AJIsl IPOBEPKH, HACKONBKO TOUHO CHAE/NaHbl T€ HJIH
MHble JIeTa/lH WK TNPEJMETHl, KOTOphle JOMKHbI HMETh NPSMOYTO/NbHYIO
thopMy, HampuMep: KpbIlUIKa CTOJA, AHO HJIH GOKOBas CTeHKa SLIMKA,
pamKa aasi KapTHHBl U T. [.

Ecain nporuBonosioxHbe CTOPOHbI YeThIPEX yro/IbHHKa NONapHo paB-
Hbl M paBHbl €r0 JHAaroHa/H, TO OH JOJKeH OBbITb NPSMOYTOJbHUKOM.
B nporuBHOM Ke ciyuae oH He 6GyneT HMeTb (HOPMY NpPSMOYIOJIbHH-
Ka ¥ norpeGyeT COOTBETCTBYIOLIETO HCIPaBJIEHHUS.
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3. MocTpoenne nPsMON, BCE TOYKH KOTOPOW HAaXONATCA
Ha NaHNOM PacCTOstHUH { OT JaHHoO#l npaAMoOil. .

Ecau uepes Touky A, HaXoAfULYIOCS HA pPacCTOAHHH [ OT AaHHOM
npsamoii MC, nposectH npsimylo, napamienniyio MC, To mo6asi Tou-
Ka 5ToH npsiMoii GyleT HaXOAMTbCA Ha paccTosHuH [ or mpsamoi MC
(uepr. 238). Ecm AB =1 =u P
OP1MC, t0 OP = AB =1 (xak % K
IIPOTHBOMNOJIOXKHBIE CTOPOHBl  Ips-
MOYTOJIbHHKA). /

Kpome mpsmoit AK, mo mpy- ,, c
ryio cropoiy MC MoOXHO mOCTpo- 8] 3
ute emwé npsamylo EN, o6nanao- 0
mylo TeM e cBolictBoM: BA' = '
= PO’ = [. ToukH NJIOCKOCTH, He Z—“"’j‘:"“""-g’-‘“ﬁ
Jexauue Ha npsameix AK n  EN,

STHM CBOHCTBOM He 0G6J1aJaloT. Yepr. 238.

Mpsamete AK u EN  sBasotca
reoMeTpHYeCKHM MECTOM TOoYeK, OTCTOSIIHX OT AaHHOH mpsimoit MC
Ha paccTosiHuy [

OTH ABe NpsiMble CHMMETPHYHL! OTHOCHTENbHO JaHHOM MpSAMOil.

|
)
|

4. Pomé.

TlocTpOMM YroJl B Ha €ro CTOPOHAX OTJIOXKHM OT BEpPUIHHB A paBHbIe
orpesku AB = AC (uept. 239). Uepes Touky B npoBeném npsamyio, na-
panenbhyo AC; uepes Touky C mpoBeaém

_5 ____f____ffD_ npsimyio, napamnenshylo AB. Touky me-

/ peceueHHsi 3THUX MPSMBIX O6O3HAYHM  ye-

/ pes D. Mbl mosnyuwnu mapassienorpamm

/)‘ ABDC, nmnpuuém BD = AC, CD = AB,

/ KaK MPOTHBONOJIOXKHBIE CTOPOHBI  Mapai-

4 i Jenorpamma. Otciopa: BD = AC = AB =
UYepr. 239. b

MMapaasenorpamM, y KOTOporo Bce cro-
POHbI PaBHbI, Ha3blBaeTC POMOOM.

5. CpoiictBa pomoba.

’}‘ax Kak poM6 ecTb NapaJjiiesorpamM, TO OH 06/JafaeT BCEMH €ro
CBOHCTBaMH.

1. JuaroHannp pom6a JE€JIHT €ro Ha JiBa paBHBIX TPEYroJbHHKA.

2. JImaroHanu pom6a B TOYKE HX INepeceueHusi HEJATCS INONoJIaM.

3. TIpoTHBOMOJIOXKHLIE CTOPOHBI poMOa PaBHBI MEXAY co6o#,
paBHBI H NPOTHBOIOJIOXKHEIE YIJIBI €ro.

Kpome Toro, poM6 ob6safaer elé CJAEAYIOUMMH CBOHCTBAMH:

a) ouazonaaw pomoba 83auMHO nepneHOUKYAADPHOI;

6) Ounazonanb pomba Oesum Y20n €20 nROROAAM.

*
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B pomGe ABCD nposeném ase araronaau AC u BD (uepr. 240),
nepecexaiomyecss B Touke O, W JokaxkeM, yto AC1 BD, a auaro-
vane AC penur yron C nmononam. B

R C paBHOGeIpeHHOM Tpeyroabhuke BCD or-

pezok CO siBasleTcs1 MeAMaHOH, a CJefo-

BaTeJbHO, H BBICOTOH, M GHCCEKTPHCOH yr-

aga C. Orciona AC | BD u Z1 = L2,

Tak »xe JOKasniBaeTcsl, YTO AHaroHalb

AC npemur nononaM yroa A, a nua-

4 D rosains BD paenur momoJsiam yrael B u D.

Yepr. 240.
6. Ksagpar.

TlocTporM NpsIMOIt Yol M Ha ero CTOPOHAX OTJIOXKHM paBHBIE OTpe3-
Ku AB u AC (uept. 241). ’

Uepes Touku B u C npoBeném npsmble, napajieibHble cropoiam AC
u AB. Touky nepeceyeHus: ux o6o3HayuM yepe3 D. Mbl nosyyusu ue-
THIPEXYTOJIbHHK, B KOTOpOM:

|
8l ______ n_

|
|

4 !
|
|
|

A ’ C

UYept. 241. Yepr. 242.

a) NPOTHBONOJIOKHBIE CTOPOHBI TONApHO NapasJieNbHH, CJel0Ba-
TeJbHO, 3TO MapaJJiesiorpamm;

6) BCe yrJibl psiMble, CJeL0BaTe/bHO, 3TO IPSIMOYTOJIbHHK;

B) BCE CTOPOHBI paBHbBI, CJIElOBATENIbHO, 3TO POMO.

TlpamMoyroJbHUK, B KOTOPOM BCe CTOPOHbLI paBHbI, Ha3blBaeTCA
Kksaapatom (uepr. 242).

Moxer ObIThb AaHO M TaKOe onpelesieHHe KBaaparta: pom6, y ko-
TOpPOro BCe yrJbl MpsiMble, Ha3blBaeTCA KBaAPaTOM.

7. CeoiicTBa KBajpara.

Tak Kak KBaJpar sBJfAEeTCA H NapajJesiorpaMMoM, H NPSAMOYroJib-
HHKOM, M pOMGOM, TO OH 00/1allaeT BCEMH HX CBOHCTBaMH.

1. a) JuaroHasb KBajpara A€JHT €ro Ha JBa PaBHBIX TPeyroJb-
HHKa.
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6) HuaroHasu KBajipara B TOYKe MX IepeceyeHHs JeJAATCA Io-
nonaM.

B) IlpoTuBOMOJIONKHHE CTOPOHHEI KBajpaTa paBHb MexAy coboii,
PaBHBEI M NPOTHBONOJOXKHEIE yrJbl ero. (CpoiicTBa napasJesnorpamma.)

2. JImaromamun kBazpata paBHH. (CBOACTBO NPSIMOYroJibHHKA.)

3. a) [IuaroHaysu KBajpata B3aMMHO NepleHIUKYJ/ISPHBEL.

6) [uaroHanb KBajiparaJiequT ero yroJ nonosam. (CoiictBa pom6Ga.)

8. Cummerpusi mpsMOyroJbHuKa, pomGa M KBaapara.

Tak Kak NnpsAMOYroJbHHK, poM6 M KBajpaT SIBJSIOTCS INapaJsLieno-
rpaMMaMH, TO TOYKa NepecedyeHHsl AUaroHajeil sTux (Uryp siBasiercs
TaKXe MX HEHTPOM CHMMETPHH.

[IpsiMOyrosibHUK, poM6 M KBajpaT, KpOMe€ TOro, MMEIOT €llé CCH
CUMMETPHH. B NpsIMOyroJibHHKe OCSIMH CHMMETPEH SIBJISIIOTCSI NPSIMBI2,
NPOXOASIIHe yepe3 CepelMHB! IPOTHBONOJIOKHBIX CTOPOH (uepr. 243).

B pomGe ocCSIMH CHMMETPHH SBJAIOTCS JBE €ro JAWaroHaju
(uept. 244).

!
" Uepr. 243. Yepr. 244. Yepr. 245.

KBazpar HMeeT yeTHpe OCH CHMMETPHM (4epT. 245), KOTOphle yKa-
3a:bl 1Jis1 NPSIMOYTroJIbHHKA U pomoba.

Ynpaonenus.,

1. TlepeuncnuTe H3yueHHbIe, CBOMCTBA MapaJJesorpamma.

2. TlepeurcauTre H3yuelinble CBOACTBA NPSIMOYTrOJbHHKA.

3. TlepeuncauTe H3yueHHble CBOHCTBA poMoba.

4. JluaroHaJH YeTHIPEXYroJbHHKA B3aHMHO
neprueHAUKYJ/IsIpHbl. 3HAYHT JH, YTO 3TOT YeThl-
péxyroabHHK — poM6? Ilpu Kakom aomosHHTE/b-
HOM YCJIOBHH OH 6yner poMGom?

5. TlocTpoutb poM6 nO AAHHOH CTOPOHE H NpH-
JexalemMy yray.

6. IloctpouTh poM6 no ABYM €ro AHAroHaJjdsM.

7. IlocTpouTh KBajpar no AaHHOH €ro CTOpOHe.

8. IlocTpouTh KBajpar no ero AHAaroHafH.

9. IlpHJIOKHTH ABYCTOPOHHIOIO JIHHEHKY CHa-
yaja K OJHOH CTOpOHe MPOH3BOJBHOTO yriaa A, a.
3areM K ApYroii CTOpOHe H NIPOBECTH JBe NpSAMbIE, Yepr. 246.




napaJJjesibHblé CTOpoHaM 3toro yrJa (uept. 246). Touky C mepecedeHHs STHX ABYX
NpPSIMBIX COEAHHHTH C BEpPIUHHOH yrJa M 10Ka3aTh, uTo npsiMas AC pasjeaur LA
nonoJjam.

10. B cJexyoiqHx 3agayax AOMOJHHTb YCJOBHE HELOCTAIOUIMMH AAHHLIMH,
4TOGB! pelueHde OblJIO €AHHCTBEHHBIM:

=[N\
BINAY

/7 —=1
ifa

ENTA

Yepr. 247.

a) IMocTpouTs poM6 MO NAaHHON €ro CTOpOHE;

6) IlocTpouth NpsAIMOYrOJIbHUK [O JAHHOH €ro CTOpOHE;

B) ITocTpouts pomM6 no KaHHOMY yray;

r) ITocTpouTs napaJJesorpaMm no AaHHOM €ro CTopoHe.

1. Boipesatns ¥Baapar, paspesaTh €ro Ha YacTH, KaK NOKa3aHO HA uyepTexe
247, v cOCTaBUTbL M3 HHX QUIYpbl, NPUBEAEHIBIE HA 3TOM 4epTexe.
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§ 47. CBONCTBO OTPE3KOB, OTCEKAEMbBIX MAPAJIIEJIbHbIMH
NPSAMBIMH HA CTOPOHAX VYIJIA.

Teopema. Ecau Ha O0HOHL cmopOne yzaa OmMAONCump
Pa8Hble ompe3Kn n 4epe3 ux KORUbL npo8ecmu napassens-
Hole npAMble, nepeceKaroujue OpYzy10 CMOPOHY Y2AQ, MO
B HQ 3MOiE CMOPOHe Y2AQ OMAOICAMCR PABHbBIE MEHCOY
c060ii ompe3sku.

[lycte Ha cropone AB yria ABN oOT/103KeHH
paBHble orpeskd BM = MK = KC (uept. 248)
H yepe3 ToukH feseHus M, K u C npoBeseHsl
napanjenbHble INpsIMble, NepeceKkalouie CTopo-
Hy BN Toro ke yraa.

Ha 3toii cropoHe o6pasoBanuch TpH  OTpe3-
Ka: BM', M'K’ u K'C’. Tpebyercs IOKasarh,
uto BM' = M'K’ = K'C'.

Ilna nokasaresnbcrTBa,uepes Touku M’ u K’
npoBeféM nNpsiMble, NapaenbHible AB. Mu
noJyuum TpeyroibHuku BMM’', M’'EK’ u
K'PC’. CpaBHUM 3TH TPEYroJbHHUKH.

CHayana cpaBHHM TpeyroibHukn MBM' u
M’EK’. B stHX TpeyrosbHukKax umeem: Z1 =
= £2, KaK COOTBETCTBEHHbIE YIJIbl NpH Iapau-
genbHX BA u M’E u cekyme#t BN; £3 = Yepr. 248.
= 4£4, Kak ocTpble yrJu! ¢ COOTBETCTBEHHO Ma-
passiesibHbIME cTopoHamu (AB | M'E uw MM’ || KK’). BM = MK
no mnocrpoenuio; MK = M’'E, Kak NpPOTHBONOJIOXKHEIE CTOPOHLI
napaJnenorpamma. Caenosareanio, BM = M’E. Takum  o6pasowm,
ABMM' = AM'EK’ (no cropoHe W JBYM INpHJEXAaUMM K  Hel
yraaM). Orciona caenyer, uro BM’' = M’'K’. Tak xe MoOxHO

|
H
i
0 I

Yeprt. 249. Yepr. 250.

NoKasath, yto BM’' = K'C’, 1. e BM’ = M'K’ = K’C’. Ilpn noka-
3aTeJIbCTBE TEOPEMbl Mbl OTKJIAbIBaHHE OTPE3KOB Hayald OT BEPIIMHbI

! Vraum 1-ii B 4-f MOryT oKasarbcsi 06a TYNbIMH, HO H B 9TOM CJIyyae OHH OCTa-
HYTCS PaBHLIMH, @ NOTOMY LOKa3aTeJbCTBO TEOPEMH He H3MEHHTCH.
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yria, HO TeopeMma CrpaBellJIMBAa M AJIS TOTO CJydasi, KOTAA OTKJIAJbLIBa-
HUe OTPe3KOB GyJeT HayaTo He OT BEPLIMHBI YIvia, a OT Jilo6oil TOYKH
ero cTopoHbl. ([loKakuTe 3TO CaMOCTOSITE/BHO. )

B sToM ciyyae BeplIMHY yrJja Ha 4epTeke MOXKHO He OTMeuarb
(uept. 249).

Teopema crnpaBessiiBa U AJa cJaydasi, Koria npsimple KO u MP
napaJiie/bHbL

3 anaua. Pasdesums OanHblL OMPE30K HA N PABHbIX Yacmetl.

Ilycts orpesok AB (uept. 250) HYKHO pasfieIiTh Ha 5 paBHELIX
gacteil. [1ais1 aTOr0 M3 TOUKH A NoJ KaKMM-HHOGYIAb yIJoM K OTpe3ky AB
npoBefiéM Jy4 H OT BepliHHbl A OTJIOXKHM Ha HEM IOCJIeH0BATE/bHO
5 paBHBIX OTpe3koB. KoHell nocJjejnHero orpeska, Touky C;, COCAHHHM
OTPE3KOM MpsIMOil ¢ TouKoll B u uepes Touku Jenenus C,, C,, Ci G,
npoBeléM NpsiMble, NapaJensHble BCy. DTH NpsiMsle pasfessaT AaHHBIHA
OTPE30K Ha 5 paBHBIX uacTel.

[Toso6HbIM 06pa3om BCAKHHA OTPE30K MOXKHO pasle/HTb Ha Jioboe
9HCJIO PaBHBIX yacTeH.

§ 48. CPEAHSASA JIMHUA TPEYTOJIbHUKA,

Teopema. Ompe30kK, cOeORHAIOULUE cepeOnHbt 08YX CIMO-
DOR mpeyoONbHUKA, napasresen mpemoveil cmoOpOHe mpe-
Y20LbHUKG W paBeH ee noAO0BLHe.

Mano: B TtpeyrombHuke ABC AM = BM u CK = BK. Hapo
Jokasate: 1) MK || AC;

9) MK =4S,
2

HDokasateudabcTso. [Ipogomkum MK Ha otpesok KE = MK
# Touky C coefuHum ¢ Toukod E (uepT. 251).

Paccmorpum Tpeyroabiuka MBK u KEC.

CK = KB — no ycJoBHIO,
KE = MK — no nocTpoeHHIo,
Z1 = £2, Kak BepTHKa/bHbE

CJIeI0OBATENBHO,
AMBK = NKEC.

M3 paBedcTBa 3THX TpeyroJib-
B HUKOB cJjenyer: 1) EC = MB u,
aHauur, EC = AM; 2) £4 =
= £3, HO 3TO YIJIBI' BHYTPeHHHE
HAKpPeCcT JiexaliHe TNpH MPAMbIX
EC u MB u cekyweit BC, cue-
nosarenbHo, EC | MB u, 3Hauwr,
EC || AM.
PaccmoTpm Tenmepp  yeTwipéx-
yronbiuk AMEC. B uwem EC =
=AM u EC | AM, No3TOMY

Yepr. 251. ﬁ/\/:l)’fC — napaajesnorpamm  (§ 43,
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U3 storo creayer:

1) ME | AC wu, 3uaunr, MK || AC;

2) ME = AC wu, 3suaunut, MK = <
OTpesoK, COeAHHSIIOUI CepPeArHEl IBYX CTOPOH TPEYroNbHUKA, Ha-

sHIBaeTCsi cpefA Hell MU HHeid TpeyrojbHUKA.

Ynpaxcunenusn.

1. Jokasarp, 4TO npsiMasi, NPOXOAsLUIAs Hepe3 cepeIHHY KaKof-iu6o cTtopo-
Hbl TPEYroJibHHKA NapaJljesibHO APYroif ero CTopoHe, JEJNHT TPEThIO CTOPOHY Tpe-
yroJlbHHKa NomnoJiam.

2. JlokasaTb, 4TO OTPE3KH, COEJHHSIONIHE NOCJAE0BATENbHO CEPEAHHLI CTOPOH
A1060ro0 ueTeIpEXyroapHuKa, o6pasyioT mapajiesiorpamm.

Yxagsanmnue. [IlposecTH B ueTHIPEXYroNbHHKE AHATOHAJIH.

3. Jluaronasiu yeTblpéXyroJqbHuKa paBHbl 38 mm u 36 mm. Beiuncauts nepu-
MeTp napaJuiesJorpamma, o6pasoBaHHOrO OTPEe3KaMH, COEAMHAIOUHMMH CepeaHHL
CTOPOH 3TOr0 YeThIPEXYroJibHHUKA.

§ 49. TPATELHS.

YeThipéXyroiibHUK, y KOTOPOro fse MPOTHBOMOJOKHBIE CTOPOHBI
napajjeabHbl, a Apyrde IBe He NapaJjjetbHbl, Ha3blBaeTCs Tpane-
uuei.

Ha ueprexe 252 y uernipéxyromsiuka ABDC AB || CD, AC+ BD.
ABDC — xﬁaneuuﬂ [TapannenbHele CTOPOHBI TpamelHH HasbIBAlOTCS
e ocHoBAHUAMH, AB u CD—ocuoBanusi tpaneuud. OcTaib-
Hble JBE CTOPOHEBI Ha3blBAlOTCI 6O KOBBHIMH CTOPOH aMHU Tpa-
neuun; AC u BD — GokoBble CTOPOHBI TpaleluH.

Ecnm GokoBble CTOPOHBI PaBHbI, TO TPanelHs Ha3blBaeTCs PaB H O =
6elpeHHOH.

A B A B

A

Yepr. 252. Yepr. 253. Yepr. 254.

Tpanennss ABOM pasuoGenpentas, Tak kak AM=BO (uept. 253),

Tpanenusi, y kotopoii oiHa H3 GOKOBLIX CTOPOH nepneﬂzmxynapﬂa
K OCHOBAHHIO, Ha3blBaeTCsi NP AMOYTroJbHOIH (uepT. 254)

CpenHelh JuHHEH Tpameuuun HasblBaeTCH OTPe3OK, COENH-~
HIOLMHA cepe/iIiHBl GOKOBBIX CTOPOH TPamnelHH.

Teopema. Cpednss asunns mpaneyun nAPaAsLeAbHG
KadicOOxy u3 ee OCHOBAHRE U PABHA UX NOAYCYMMe.

[ ano: OC — cpeanss auuusa tpaneuun ABDK, t.e. OK =
n BC = CD (uept. 255).
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Hano nokasars:
1) OC || K D OC || AB;
9) oCc = KP : AB

HoxaszateabcTBo. Uepes Toukn A u C nponeneM npsiMylo,
nepecexarllyo npojoJkeHHe ocHoBanuss KD B Hekoropoii Touke E.

B Ttpeyroabuukax . ABC nu

A B DCE: BC =CD —no ycao-

Buio; £1 = £2, Kak BeprH-

Kanbhble, £4 = £3, Kak BHy-

0/ %C TPEHHHE  HAKpecT  Jexaumne
npu napajnensieix AB u KE
2 u cekyuei BD. CuenoBaresbHo,

NABC = ADCE.
X D 3 Orciona AC=CE, T. e.
Uepr. 255. OC sBnsietcst  cpefHeH JHHH-

eit Tpeyrosbauka KAE.
CanenoBarenpto (§ 48):
1) OC || KE ", 3Hatm"r OC | KD u OC | AB;
2) OC = 2 ;‘D Ho DE = AB (43 paBeHCTBa TPEYroJib-
nukoB ABC u DCE), nostoMy 01pe3ok DE MOXHO 3aMEHHTb PaBHbIM
emy orpeakom AB. Torra nosyunm:

oC — KD—2|—AB.

Teopema nokasana.

Ynpascnerun.

|. lokasaTb, YTO CyMMa BHYTPEHHHX YIJIOB TPanelWH, NPHJIEKAMHUX K KaK-
J0¥i JOOKOBOH cTOpOHe, paBHa 2d.

. Jokasarp, YTO YrJibl IPH OCHOBAHHHM paBHOGEJPEHHON TpaneuuH PaBHBI.
. JloxasaTb, 4TO €CJIH YrJibl IPH OCHOBAHHH TpaneluH paBHHI, TO 5Ta Tpane-
uus paBHodeupeHHax

4. Jloka3aTb, 4TO AHAaroHa/Ju paBHOGeAPEHHON TpanelLHH PaBHb MEXAY co6oji.

5. JlokasaTb, YTO €C/IH AHaroHaJH TpameluHH PaBHH, TO 3TA TpPaneuus paBHO-
GenpeHHas.

6. JIlokasaTp, yTo nepuMerp GHUryphl, o6pa3oBaHHON OTpPe3KaMH, COERHHSIO-
IIMMH CepelHHbl CTOPOH YeTHPEXYroJibHHKA, paBeH CYMMe JHarosaljei 3sToro
YeTh pEXYroJibHHKa.

7. Joka3saTb, yTO mpsiMasi, NPOXOAsIas Yepe3 CepPeAHHY OAHOM H3 GOKOBHIX
CTOPOH TpanelnHH napajljieJbHO €€ OCHOBAaHHSAM, AEJNHT APYFyl0 GOKOBYIO CTOPOHY
TpaneuHH NOMOJaM.

§ 50. CBOACTBA MEJAUAH TPEYTOJIbHHKA.

Teopewma. Bce mpu meOuanvs mpeyzorbHuKG nepecexa-
omca 8 00HOE mouke.

ITyers B Tpeyroabhure ABC (uepr. 256) AD u BE — Menunanml,
nepecexaiomuecs B Touke O. JlokaxeM, uto i oTpe3ok NC, npoxoaamui
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yepe3s TPEThIO BEPLUIHHY TOrO TPEYroJibHHKA M Touky O, GyAeT TaKxe
mefuaunof, T. e. AN = NB.

Ins nokasarenbcTBa yepes Touky E mposeném EF || AD, Torna
CF = FD. Paspenum otpe3ok BD mnonoaam; nyctse DK = KB. [lo-
JYUHM N, = Ny = N3 = N4, KaK [OJIOBHHBI PaBHBEIX oTpeskoB CD u BD.

Uepes Touky K nposeném KS || AD; toraa my = my = mg, TaK
Kak KS ||OD || EF u n, = ny = n,.

Yepr. 256.

Uepes Toukn S u E npoeepém SP|ON u EQ || ON, Ttorza [, =
= lg = l,, Tak Kak SP|ON | EQ u my; = my = m,. Kpome Toro,
ly=1, tak xak AE= EC u EQ||CN. Orciona b=l =104=1,
Ho I, + l; = NB, a l,+ |, = NA.

CaenoBatenbio, AN = NB, 1. e. NC aBasieTcss Tak xke MeAuaHOH
TpeyrosnbHuka ABC.

Takum o6pasomM, Bce Tpu MeAHaHBI TPEYro/bHHKA NIePeceKaloTCsl B Ofi-
HO# TOuKe.

Kpowme Toro, mbl BuauMm (yept. 256), uto orpesok OE cocTaBJjser

-;—BE. AnanoruyHo MOXHO HOKasatb, 4To orpe3ok ON cocraBasier

—;-CN u orpesok OD cocrasJjser % AD. Takum o6pasoMm, moura

nepeceuenuss MeOuan 8 mpeyzoabHuKe omoeasem om Kadyc-
006 MeOuans. Mpembovlo 4acmbv, CHUMas Om coomeemcmay-
rouyeii cmopo Ko,



rJ1ABA V.

U3MEPEHUE MJIOIIAAEA TEOMETPHUYECKUX ®HUIYP.
§ 51. MOHSITHE OB U3MEPEHHH NJIOWAJEA. MAJIETKA.

" B XM3HH 4acTO NPHXOAUTCS BHIYHCJ/ATH IVIOMIAAH TE€OMETPHYECKHX
¢uryp.

Hanpumep, npuxomurcs onpenenats IJomaib MoJs, Oropoxa,
CHOPTHBHOMH IVIOIAAKH HJIH ONpelesaTh IJIomals NoJa B 34aHHH, NJ0-
11aJib CTEH HJIM OKOH B KOMHarTe.

Ilpy BCAKOM H3MEDEHHM HEOOXOAMMO 3apaHee MMeTb Mepy, € Ko-
TOPOIii CpaBHUBAETCs H3MepsieMas BeJiHuMHa. [1py B3BemMBaHHM ynoTpe6-
JISIOTCS Mephl Beca: KMJIOTpaMM, I'paMM, TOHHA, LieHTHep. Bpems u3me-
psieTcs yacaMmu, MHHYTaMH, CEKyHIaMH.

[1pn u3MepeHuH AJNHHBI OTPe3Ka Mbl CPaBHHBAEM €ro C METPOM, CaH-
THMETPOM HJIH C KaKOH-HUOYAb Apyroi mepoit anunel. Ilpu uamepeniin
YIJIOB NOJb3yeMCsl YIJIOBBIMH TIpajycaMH, MHHYTaMH.

TouHo Tak ke Npy M3MEPEHHH IJIOLIANell TeOMETPHUECKHX GHryp
TNOJIL3YIOTCS OCOOLIMH MEPAMH, C KOTOPLIMH CPaBHHBAIOTCS 3TH (UTYpHI.

Takumu Mepamu SBJISIIOTCS KBaZpaThbl, CTOPOHBl KOTOPHIX PaBHH Ka-
KOH-HMOYAb JIMHEHHON Mepe: MeTpy, AELUMMeTpY, CaHTHMETPY, MHJIK-
vetpy. Ilpu n3Mepenun nsomazeli, HMeOMKUX GOJbLUIME pasMepHl, 3a
Mepy MOXeT ObITh IIPHHAT KBAAPaT, CTOPOHA KOTOPOTO paBHA KHJIOMETPY.

KBajapar, cTopoHa KOTOpPOro paBHa KakoH-HUOYAb JIMHEHHOH elu-
HMLe, Ha3blBaeTCs KBAJPaTHOH elUHKLEH: KBAJApPAaTHB M MET -
poM, KBaJApaTHLHM CaHTHUMETDPOM, KBaJpPaTHH M
KHUJOMETpPOM H T. A., B 3aBUCHMOCTH OT TOTO, KaKOH JIHHEHHOH
Mepe paBHSETCs CTOPOHA KBajpaTa, IPHHSATOrO 3a eIUHHIY H3Me-
peHus.

UsmepuTh naowans Kakoi-HMOyAb reomeTpuyeckoii ¢urypb —
3HAYUT Y3HaTb, CKOJbKO TeX WJM MHbIX KBaJAPATHbIX eIUHHI, cojep-
XKuTca B ¢urype, njomwanab KOTopoii usmepsieTcs.

[TaneTtk a B Tex cayyasx, Korja usMepeHue NJOMALH KaKoli-
HUOYAb GUIYpH He TpeOyeT GOJIbILIONH TOYHOCTH, & TaKKe, KOraa ¢ury-
pa, nJjomaabL KOTopod Tpe6yeTcsi H3MepHTb, OrpaHHYeHa KPHBOJIHHEH-
HbIM' KOHTYpPOM (4epT. 257), /s M3MepeHHsl IVIOWaAU ynoTpebasercs
ocoOblii npubop, HasbiBaeMblil MaJaeTK o H.
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TlaneTka npejcraeJsieT co6oil Npo3padHyo NIACTHHKY, Ha KOTOPYIO
HaHocuTCsl MaciitaGHasi KBajipaTHas CeTKa, HanpuMep, €O CTOPOHOI
KBajpara, paBHoO#H 1 cm.

e ™
/
/
\\
P —
—
Yepr. 257, UYeprt. 258.

Sra nyacTMHKA HaK/aJblBaeTcs Ha GUrypy, njomaib KOTOpo# Tpe-
6yercsi U3MepHUTb (yepT. 258).

CHayajia TIOACUUTHIBAETCS YHUCJO KBAAPAaTOB, MOJHOCTBbIO YKJIaNbl-
BaOMXCsA B JaHHOH (urype; Ha ueptexe 258 ux 26. 3areM MOACYHMTHI-
BaeTCs YUCJIO KBAJpaToB, NepeceKaeMblX KOHTYPOM (HIYypbLl; Ha uyepre-
ke ux 21.

Kaxnblil H3 HeMoJIHBIX KBaJpaToB NPHHMMAETCs 3a NMOJIOBHHY KBaj-
paTta, TakMM o6pasoM, HMX ofwas INJowlwaib NPHOJHKEHHO COCTABHUT
21 :2 = 10,5 kBagpara.

OOG1ee yuC/I0O KBAAPaTOB, 3aKJIOYAICUIMXCSl B H3MepsieMoil ¢urype,
TakuMm o6pasom, coctasur 26 + 10,5 = 36,5 kBampara. Ecau, Hanpu-
Mep, Kaxblii KBaApar B JEHCTBHTEJIbHOCTH CoOTBeTCTBYeT 1 8. M, TO
u3MepsieMasi TMJomanab CocTaBuT 36,5 k8. M.

OnHako H3MepeHHe IUIoIIafiell ¢ MOMOILBIO NMaJeTKH He OT/IHYaeTcs
TOYHOCTBIO, YTOMHTE/IbHO, NO3TOMY Ha NpaKTHKe yalle BCero MoJb3y-
10Tcsl 6oJiee COBepIIEHHBIMH H TOYHBIMH CIIOcO6aMH H3MepeHHs ILJIomLa-
Ieil, KOTOpble MO CYIIEeCTBY CBOASITCS K M3MEpEeHHIO JJIMH OTPE3KOB U
HCINOJIb30BaHHI0 OCOOLIX opmy.. .

B nocsepyromux naparpagax Mbl paCCMOTPHM HEKOTOpbie (opMYyJibl,
C KOTOPbIMH HauGoJiee 4acTo NMPHUXOAMTCS MMeTb JAeJI0 Ha NpaKTHKeE.

§ 52. NJIOWAADb NMPAMOYIOJIbHUKA.

[Tycth HYXHO ONpee/uTh MJOWAAbL NPSMOYroJqbLHHKA, OXHA CTo-
pOHa KOTOPOro paBHa, HampuMep, 5 ¢M, a CTOPOHA, CMeXKHAs C Hei,
paBHa 3 Cm, HJM, KaK NPUHSATO FOBOPHTb, OCHOBaHHE JAHHOIO MpSMO-
YroJibHHKa PaBHO 5 cm, BbhicoTa — 3 cm (yept. 259, a).

Ec/in 0T/10XXHMM Ha OCHOBaHHH M BBICOTE NPAMOYTOJIBHHKA OT BEpIUH-
Hbl A OTpesKH, paBHbie | cm, ¥ Yepes NosiyyeHHsle TOYKH AC/IEHHS Npo-
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BEEM TIpsIMBIE, NTapajlyiesIbHble CTOPOHAM NIPSAMOYTOJNbHUKa (gepT. 259, 6),
TO NPSIMOYTOJIbHUK OKXKETCS MOKPLITHIM CETKOH KBaJPaToB (Kax naJjer-
xoil). Baoab ocHoBaHHs AD yJaoXuTb 5 KBajparoB, T. €. CTOJIBKO,
CKOJIbKO CaHTHMETPOB COCTaBJisfieT AJIMHA OCHOBaHHS MPSMOYTOJIbHHKA,

SCMB’ ¢ B Cc
2€M-
1cM-
+ ' . + D A D
Icm 2c¢cm 3cm 4cm S5cm
a) 0)
Yept. 259.

Taxkux nosioc TNOJIYUUTCA 3, T. €. CTONbKO, CKOJIbKO CAHTHMETPOB COCTAaB-
JiieT BBICOTA NPSAMOYTOJIbHUKA. HOSTOMy BCA IVIOLIaAbL NPAMOYroJIbHH-
Ka COCTaBHT

5 k8. cm » 3 =15 k8. cm.

PaccMoTpHM Telleph cJayyai, Korfia IJIMHB CTOPOH IpPSIMOYrOJIbHH-
Ka BHIpaxKeHbl APOGHBIMH yHcsaamH. Hanpumep, nycTh ocHoBaHue mpsi-
MoyroJibHMKAa @ = 5,4 cm, a Beicota A = 1,6 cm.

UYro6bl ONpeNeauTh NIONaJh NPSAMOYroJbHAKA, BHIPA3UM JJIHHEI €T0
CTOPOH B MHJIJIMMETpax:

a = 54 mm, h =16 mum.

Toraa mjomanb MPSMOYroJbHUKA, BHIpaXKeHHAst B KBaJPATHBIX MHJI-
JumeTpax, OyleT paBHa NpousBelleEMIo uucesn 54 u 16, 1. e,

S = (54 . 16) k8. mm.

Yt06Bl NONYYHTh OTBET B KBAaJPAaTHBIX CAHTHMETPAax, HalO YHCJO, BbI-
paxaiolee IJIOMAAb NpPSAMOYroNbHHKA B KBajJ(paTHBIX MUJIJIMMETpaXx,
paslie/IuTh Ha YHCJO, NMOKAasblBalollee, CKOJNbKO KBANDATHBIX MHJLIH-
METPOB COCTABJISIIOT OJHH KBaJpaTHBIA caHTHMeTp, T. e. Ha (10 . 10)
K6. MM, TaK KaK KBaJpaTHBI CAHTUMETP — 3TO NPSIMOYTOJbHHK, JJHHA
H LIMpHHA KoToporo cofepxar o 10 mm.

TTonyunm:
__ (54- 16) 6. M — (54 . 15) k6. em = (5,4 » 1,6) xa. cm.
1010 10 10

Takum o6pasoM, 4TOGH BHIUHCJHTH IVIOWIA[L NPSMOYrOJbHMKA, HAlo
YHCJIO, Bblpaxkaioliee AJHHY OCHOBaHHUS NPSMOYTO/bHHKA, YMHOXHThb
Ha YHCJO, BhIpaXalolllee JJIMHY €ro BEHICOTH B MEPax TOTO K€ HaHMEHOo-
BaHusi. IlpousBenienne 5THX YyMCea M BBIPA3HT IVIONA[b NPSMOYTrOJb-
HHKa B KBaJApaTHLIX Mepax TOro ke HaHMeHOBaHHs.
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Jaa KpaTKOCTH TOBODSAT: RAOULA06 RPAMOYZOLAbHUKA DQBHG
npou36edennio €20 OCHOBARRA HA 8bicomy.

" 3anuchiBaeTcs 3TO Tak: S = a - h, rae S — MIoWafs NPSAMOYroJibe
HHKa, @ — €ro OCHOBaHHe, /i — BBICOTA, BHIPAXKEHHLIE B MEPax OLHOIO
HanMeHOBaHH .

B Tex cJy4asix, KOrjia OCHOBAHHE W BHICOTA IIPSIMOYTONbHHKA BBIpa-
JKeHBl B Mepax pas/jMyHOro HaHMEHOBAHHS, HEOOXOAHMMO NpeBapHTeb-
HO BHIPA3HTb HX B M€pax OJHOro HaumeHoBaHus. Hanpumep, eciu ocHo-
BaHMe NPSAMOYTroJibHMKa paBHo 1,15 #, a BeicoTa paBHa 24 cm, TO HYXKHO
nan 1,15 m BEIDA3HTL B CaHTHMETpax, WM 24 cm BHIPA3HThL B JOJAX
metpa. Ilomyunm: wim 115 cu X 24 cm = 2760 k8. cm, wan 1,15 m X
X 0,24 m = 0,276 k8. m. 2760 k8. cm 3anuchHIBaeTcad e€lE H Tak:
2760 cm?, a 0,276 k6. m MoxkHO 3anucarh Tak: 0,276 m2

MoxHO H ApYrHM CIOCcOGOM IPOBEPHTH CIPABEJIHBOCTb (GOPMYJIH
nJomany HpsMOYroOJbHUKA, T. €. GopMyJsl S=ak, AJia cayyaes, Koraa
OHO MK 0063 M3MepeHHs NMpPSIMOYroJIbHHKA BBIPAXKAOTCs APOGHBIMH
uyncsaamu. Ha uyeprexax 260 a, 6, 6 u306paxkeHbl TakHe NPsSIMOYroJb-
HHKH.

6-2,5=15(rb.cm)

4,5-2; 9 (x6.cm)
5
S qQ
o~ o~
’ 4,50/‘1 6cm
a 0)

2,4-1,5=36(6.crm)
0,5x6.cm | 05K6.c1 10,2

,5¢cm

1x6,cr | 1rnB.cr |04

2/4¢cM

6)
Uepr. 260.

YTo6E! ONpeaenuTh Nomais Ji000ro NpsAMoyroibHHKA, HalpHMep,
B KBaJpaTHBIX CaHTHMETpax, JOCTATOYHO IIOACYHTATh, CKOJILKO KBaj-
parHbIX CAaHTHMETPOB IIOJIHOCTbIO MOKPHIBAIOT JAHHBIA MPSAMOYIOJIbHHK.

Takoli MOACYET MOKaxKeT, 4YTO

Ha yeprexe 260, @ mjomaap NpSIMOYrobHHKA paBHA 9 k8. Cu;

Ha ueprexe 260, 6 miomafL NpsIMOyroJibHHKA paBHa 15 k8. c;

Ha ueprteme 260, 6 miomais NpsMOyroibHHKa paBHa 3,6 8. cam.

Ecii BBIYKC/IMM IVIOAAb KAXKJA0T0 M3 JAaHHBIX [PSAMOYTOJbHHKOB MO
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¢opmyJsie S = ah, TO NOJYYHM TOYHO TaKMe XKe OTBeTHl. 3HauuT, ¢op-
myia S = ak A AAHHLIX NPAMOYrOJILHHKOB CIpaBelJHBa.
[NonoGHbiIM 06pa3oM MOXKHO YGEIHMTHCS B CITPaBeNJIMBOCTH GOPMYJInI
= agh Ans Jno6oro MNpsiIMOYroJibHHKa. ‘
JlokasaTb cnpaBefJHBoCTb ¢opMyn S=ah AJas NpPAMOYroJbHUKA,

y KoToporo a = 3% cmu h = 2.5 cm.

Ynpaxcnenun.

1. BHYHCAHTDH NJIOMAAb NPSAMOYTOJbHHKA, IJIHHY HJIH BEHICOTY MO CAEAYIOUIAM
JIAHHBIM: ’

a h S a h S
1 30 cm 6 cm — 9 48 cm — 240 cm?
2 1m 20cm | 8 cm - 10 —_ 56 cu 1120 cm?
3 14 mm 6 mm —_— 11 30 cm —_ 1,2 m2
4 1,8 cm 5 mm - 12 —_ 250 cm 1 m2
5 12 km | 8w | — | 13| 07m — 0,56 a2
6 125 km 140 m —_ 14 - 0,94 0,72 m?
7 1,2 m 65 cm - 15 | 0,06 xn — 0,3 km?
8 |1 kM 125 m| 760 M —_— 16 — 0,35 km | 0,56 km?

2. BbluHcaHTb nJowanb CTeH BaLIero KJjac-
ca (pamell KOMHATH) H COCTaBHTb GopmyJay,
0603HauyUB JJIHHY KJacca uepe3 @, IWIHPHHY —
yepe3 b M BHICOTY — yepe3 c.

3. Bwuncautes nJaomanr ¢Hrype, H3so-
6paxéHHOll Ha uepTexke 261, pa3buB eé Ha
NpsAMOYroJbHHKM M npunuMass 1 mm 3a 1 m.

4. BriuncauTe nJomajib WKOJBHOTO ABOpa
(IWKOJBHOrO Oropoaa).

Yepr. 261.
§ 53. MJIOILAAb KBAAPATA.

Tak Kak KBajpaT ecTb HpPSIMOYroJb-
HHK, Yy KOTOpPOro OCHOBaHWE H  BHICOTA
paBHBl, TO JJs BHIYHCJIEHHS nJomany
KBaJapara JOCTaTOYHO H3MEpPHUTb ONHY €ro
CTOPOHY H TMOJIy4€HHOE YHCJO BO3BECTH ©
B KBaJipaT, T. €. [IOMHOXHTb CaMo Ha ce-
6s. IlosyueHHoe uHC/IO W BHIpax<aet mJo-
mwailb JAAaHHOro KBajpara.

Ecmm cropony kBagpara o0603HauuTh
yepes a, To IJomaAe ero 6yleT paBHa a. a
Skeagpara = @ » @ = a? (uept. 262). Yepr, 262.
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Ynpaxcnenusn.

1. BLIYHCJAHTS NJIOIANbL KBAAPATA, €CJIH ero CTOpoHa paBHa 4 cx (8 m, 12 um,
1,2 4,.4,5 km, 4 » 50 cm, 0,4 u, 0,15 #).

2. CKOJABbKO KBaJpaTHHX MeTPOB COJEPMKHT Y4acCTOK B OLHH reKTap, eCJH OH
uMeer GopMy KBajpara cO CTOpPOHOi, paBHoit 100 x?

3. CKOJbKO KBaJpaTHHIX METPOB COAEPKHT ap, €C/H OH HMeeT GOpMY KBaj-
paTta co cTOpoHOi, paBHO# 10 M?

4. CKOJIbKO apOB COZEpPIKHT rekrap?

§ 54. TABTHLIA KBAAPATOB YHCEJL

Tpu BLIYKC/AEHHHM NUIOWAfed DPa3/HYHBIX KBaApaToB IPHXOLHUTCS
BO3BOJIUTh YHCJIO B KBagpar. UYToOOb yCKOPHTL H OG/ETYHTD BLITO/NHEHHE
5TOil omepauHu, OGHIKHOBEHHO TMOJb3YIOTCS TabJullaMH KBaJpaToB
umced.

B mxose NOJb3YIOTCA UYETHIPEX3HAYHBIMH MaTeMaTHyeCKHMH TabJu-
namu B. M. Bpanuca, B KOTOpHIX 1aHO NOJApOGHOE ONUCAHHE HX YCTPOIi-
CTBa U OOBSCHEHO, KaK HMH IOJb30BaThCH.

§ 55. U3BJEYEHUE KBAJIPATHOIO KOPHA.
TABJIMUA KBAJPATHbIX KOPHEH H3 YHCEJL

BosBesflenue uyucsaa B KBaJpaT SABJAETCS HECJO0XKHOH onepanuen,
B 0COGEHHOCTH €CJIM TNOJb30BaTbcsl Tabnuied KBaAparoB uuces. He-
CKOJIbKO CJIO>KHee ofpaTHas onepalusi — H3BJICUeHHEe H3 YHCJa KBal-
paTHOro KOpHS.

[lycth, Hanpumep, mepes Hamu MocTaB/eHa 3afaua: «Haiitu cro-
pPOHY KBajpara, mJoliafb Kotoporo pasHa 100 xs. cm».

Ecnin  o6o3Hayuth, cTOpoHY KBajapara uepe3 x, torga x2 = 100.
3HauuT, x — 3TO uHcsa0, KBajpar koroporo paseH 100. Taxkoe
yHcJ/0 HasblBaeTcsl KBaApaTHbIM KopHeM M3 100 m 3amuchiBaeTcsl Tak:
V' 100. 3uak V'~ masbiBaeTcsi p aAH K aJ1 0 M.

B naHHO# 3ajaue Mbl MOXXeM Jierko Nofo6paThb OTBET K 3ajaue:

V@= 10. TouHo Tak ke JIrKO YCTHO DELIAIOTCSH TaKHe 8ajayH:
V12l = 11; V144 = 12; V400 = 20; V/900 = 30 u T. A.

TpynHee peluuts 3agauy, KOria IpUXOLHUTCS H3BJEKATh KBAApAaTHEHIA
KOpeHb K3 MHOrO3HAauHOro YucJ/a, Hanpumep u3 1296, 47841 u T. A.
B 3ToM cJyuae fesio 3HaYHTEJNbHO O6JIeryaeTcsi, ecld BOCMOJB30BAThCS
tabauuamu B. M. Bpaauca, B KOTOpHIX yKasaHbl INpHEMBI H3BJ/eye-
HHsl TOYHBIX M NPHOJMKEHHBIX KBaJApPaTHBIX KOpHeH M3 yHced.

§ 56. MPAKTHYECKHE PABOTbI

1. Briyucauts nUiomanb NoJsa Ballero Kjacca, KOpuaopa.
2. BbluucsuTh MJIOAAL NOJIAa Balled KOMHATH (KBapTHPHI).
3. BblyHcaHuTh IJIOmAAL OKHA Ballero KJacca (6e3 mnepenJiéros).

lNMpumeuwanue Ilaoman, okHa Ge3 nepenJiéToB Has3bIBaeTCH
CBETOBOH IJIOLA/IbIO.
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4. BoludciuTh CBETOBYIO IJIOWLA/lb BCEX OKOH Ballero KJjacca H
HallTH e OTHOMEHHME K IUIOMaAH MoJia. BHYHCAHTL TO XKe AAA Ba-
iiell KOMHaThl. ’

5. Mameputs nuomaib Kakoro-HHGYAb 3eMENBLHOTO YYacTKa, HMelo-
nero opmy NpsIMOYroJibHHKA, M BHIDA3sHTh €& B reKTapax H apax.

6. BolupcauTs mJomajp 3eMebHOTO YYacTKa NpsiMOyroJibHOH ¢op-
MBl 10 CJIEAYIOIIMM JaHHBIM (pe3yJ/bTaT BHIPA3HTh B apax):

l Onuua IlInpuna [iowanp (B apax)
30 M 20 m —_
48 m 32 m —
12 & 75 n —
9,4 M 6,8 —

7. BBUHC/INTL IVIOIIAJAbL 3€MEJBHOTO yyacTKa NpSMOYroJibHof ¢op-
Mbl MO CJEAYIOLHM JaHHBIM:

Jnuna [IInpuna Inomane (B rekrapax)
240 m 150 » —_—

128 m 105 u —_

326 m 242 M —

428 M 351 m —

637 M 492 u —_

§ 57. PABHOBEJIMKHE ®UTYPbL.

Boiyuc/aHTh Miomaiu NpsMOYro/lbHUKOB, H306paxKEHHBIX Ha yepre-
Kax 263, 264, 265.

20m
16M
12,5m

20m 25m 32m

Uepr. 263. Uepr, 264. Yepr, 265.

HamepeHns sTHX NPAMOYroJIbHHKOB (IJIHHA H INHPHHA) pPasJUyHb,
OAHAKO, IJIOIAZAH HX OKa3aJuCb PaBHBIMH, I'eoMeTpHuecKue (Urypbi,
MJIOWAafl KOTOPBIX paBHbI, Ha3bIBAIOTCS ‘P aBHOBEJ HK H M H.
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Ynpasxcunenuasn.

1. Insa npHWKOABHOrO OrOpOA3 PEUIHJH OTBECTH 3€MEJNbHHA yyacToK MJo-
manpio B OAHH rektap. Kakyio JJHHY H WUHPHHY MOXKET HMETh IPHILKOJbHE Oro-

pOR HPSAMOYroJIbHON (GOpPMBI?

2. Ins ONBITHOM JeJSTHKH PEIIHJIH OT-
BECTH Y4acTok B oaHH ap. Kakyio aauny u
ILHPHHY MQOXKET HMETb 3TOT Y4YacTOK, eCJH
OH GyjeT UMeTh GOPMY MPSMOYrOJNBHHKA?

3. Cuenarp HeOGXOqUMbIE H3MEPEHHS H
BHYUCJHTH  MUIOWAAb NPAMOYTOJNBLHHKA
ABCD (uept. 266), a 3aTeM NOCTPOHTb He-
CKOJIbKO PAaBHOBEJUKHX €My NMPSMOYroJib-
HHKOB.

4. Kakaa pasHuLla MeX1y paBHBIMH
¢urypaMn M paBHOBEJHKHMH?

B __

A

Yepr. 266.

§ 58. TEOPEMA MU®ATOPA!L

IlycTh MAaH TNPSIMOYFOJBbHBIH TPEYrOJIbHHK,

a, b u c (uept. 267).

parhl.

TMocTponm Ha

COOTBETCTBEHHO paBHH a2,
JoxkaxeM, uto c2 = a® + b2

b2 Hbl€ Ha

u b?

CTOPOHBI KOTOPOTO

€ro CTOpPOHax KBaj-
IMmomwangn  3THX

KBaJpaToB
b? wu c2.

B c? IMoctpoum paBa kBagpata MKOP nu
: M’'K'O’P’ (uepr. 268, 269),
2 c 3a CTOPOHY KaXJOro H3
a la paBHBIH CyMMe KaTeToB

/] ro TpeyroibHuka ABC. BuinonHue B
c b 9THX KBaJparax IOCTPOeHHS,
yeprexxkax 268
yBupuM, uto kBagpar MKOP pa36us-
cs Ha JBa KBajpaTra C IJomagsMu a?
M YeThlpe PaBHBIX MNPSIMOYrOJib-

IIPHHSB

HHX OTpes3oK,
npsAMOYTroJIbHO-

INoKasaHn-

u 269, MbI

Yepr. 267. HBHIX TPEYro/ibHUKa, KaXAbld M3 KOTO-
P a b O

P

Yepr 268.

o

Q

M b
Yepr. 269.

a

K

(3]

’

Tludarop — rpeveckuii yuéHnlit, XHBWHA okoao 2500 ner Hasap

(564—473 rr. no Hawed 3pH).
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pHIX paBeH NpsiMoyrosbHoMy TpeyrosnbHuky ABC. Ksampar M'K'O’P’
pas6uJ/icsi Ha 4eThIPEXYroJibHUK (OH Ha uepTexe 269 2amITPHXOBaH) W
yeThipe NPSIMOYTOJbHBIX TPEYroJbHHKA, KAXKABIA M3 KOTOPHIX TaKkKe
paBeH TpeyronbHUKYy ABC. 3amTpuXOBaHHBIH YeTBIPEXYTONBHHK —
KBaJpaT, TaK KaK CTOPOHbI ero paBHHl (Ka:Klast paBHA THIOTeHYy3e
Tpeyronbiuka ABC, 1. e. ¢), a yrabl — npamsele (£ 1 4+ £ 2 = 90°,
otkyaa £ 3 = 90°).

TakuM ob6pasoM, cyMMa ILIomiafedi KBaApaToB, MOCTPOEHHHX Ha
karetax (Ha dyeprexke 268 5TH KBaJparbl 3alITPMXOBAaHbl), paBHA
njowany kBagpara MKOP Ge3 cymMbl IVIOmafed YeTHIPEX pPAaBHBIX
TPEYroJIbHHKOB, a IJIOmadb KBajpaTa, INOCTPOEHHOro Ha THIOTeHy3e
(Ha yepTexe 269 5TOT KBaJpaT TOXE€ 3aIUTPHXOBaH), pPaBHA IJIOLIALH
kBazipara M’'K’O’P’, paBHoro kBaapary MKOP, Ge3 cymmsl Iutomaei
yeTHIPEX TaKHX 2Ke TpeyrosabHHKOB. C/elloBaTesbHO, IVIOUIAAb KBajxpa-
Ta, IOCTPOEHHOrO Ha THIOTEHy3e IPSMOYTOJILHOTO TPEYroJbHUKA,
paBHa cymme IJomiajel KBaJpaToB, NMOCTPOEHHBIX Ha KaTeTax.

Tonyuaem dopmyay c? = a® 4 b?%, rie c— rumnoreHysa, a u b —
KareTsl NPSMOYIOJIbHOTO TPeyroJbHUKa.

Teopemy Ilucdaropa Kpatko npuHaTo GOPMYJIHPOBATH TaK:

Keaopam zunomeny3vt npam0y2046H020 mpeyL0LbHUKAE
paser cymme Ksaopamos Karmemos.

Mz ¢opmyasl ¢* = a* + b MOXKHO MNOJYYHTb TaKHe (OPMYJILL:

a? = ¢* — b% b* = ¢* — a’. '

ST1UMH HOPMYJIaMH MOXKHO IOJIb30BaThCS /19 HaX0XKIEHUS HeH3BeCT-
HOil CTOPOHBI IPSIMOYTOJILHOTO TPEYroJIbHUKA 110 JBYM LaHHEIM €ro CTo-
ponam. Hanpumep: a) ecau faHbl KaTeThl @ = 4 cm, b = 3 cm, To MOXK-
HO  HalTH TUNoTeHy3y (¢): ct2=a%+ b% T. e. ¢ =42} 32
c? =25, orkyna ¢ = V' 25 =5 (cm);

6) ecsid faHbl THNOTEHY3a ¢ = 17 c¢m ¥ KareT a@ = 8 cm, TO MOKHO
HalTd Apyro#t karet (b):

b2 =c*—a? T. e b = 17% — 8% b? = 225,
OTKyAa b = V225 = 15 (cm).

CnepcrtBue: Ecan 8 08yX npaAmOY20nrbHOLX mMpPeyz0Lb-
nuxaex ABC u A,B,C, cunomeny3o. ¢ u ¢, pasusl, a Kamem
b mpeyzoavuuka ABC 6oavwme kamema b, mpeyzorsruxa
A,B.C,, mo xamem a mpeyzorsnuka ABC menvwe rame-
ma a, mpeyzossruxa A,B,C,. (Caenat uepréx, HIIIOCTPH-
pylouii 3TO CJENCTBHE.)

B camom Zese, Ha ocHOBaHuH TeopeMsl Ilugaropa nmomydum:

a? = c? — b2,
a’=c%— b2

B samucannbix ¢opMyJiax yMeHbliaeMble PaBHbI, a BHIYHTAEMOE

B nepsoii (opmysie GoJibiie BHIYMTAEMOrO BO Bropol ¢opmyJe, clle-

JOBaTe/IbHO, NepBas PasHOCTb MeHblE BTOpoi, T. e. a* < a,%
Orkyaa a < a;.
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Ynpancuenus.

, 1. Moar3yscs geprexom 270, noxkasath Teopemy [Tudaropa ana pasnoGenpen-
HOI'0 NpPAMOYTOJbLHOTrO TPeYroJbHHKA.

2. OnuH KaTeT NpsMOYroJbLHOrO TPeyroJbHHKA paBeH 12 cm, apyroit — 5 ca.
BHUYHCJHTb JJIMHY THIOTEHY3H 3TOr0 TPEYroJbHHKA.

3. Tunorenysa npsAMOYrOJBLHOTO TpeyroiarHHka paBHa 10 ¢, oguH H3 Karte-
T0B paBed 8 cm. BHUYHMCANTD JJIHHY APYTOrO KaTeTa 3TOrO TPeyrobHHKA.

4. Tvnorenysa npsiMOYrOJIbLHOTO TPeyroJibHHKa paBHa 37 cM, OXHH H3 €ro0 Ka-
TeroB paseH 35 cs. BHUYHCAHTH ONHHY APYrOro Karera 3TOro TpeyroJbHHKa.

[

=

-

Yept. 270. Yepr. 271

5. TocTpouTh KBajpar, NO MJOLIAAN BABOe GOJbIINA NaHHOrO,

6. IlocTpouth KBafpar, no NJOWAAH BJABOE MEHbLIH{l AAaHHOrO.

Y xa3anue. IlpoBecTH B 1aHHOM KBajpaTe jHaroHaiu. KsaapaTs, no-
CTpOeHHBIE HA NMOJIOBHHAX 3THX AMaroHasei, 6yayT HCKOMBIMH.

7. KareTe npsiMOYroJIbHOrO TPeyroJbHHKAa COOTBETCTBEHHO PaBHH 12 cm H
15 cm. BElUHCANTD AJIMHY FHIIOTEHY3H 3TOrO TPEYroJbHHKA C TOUHOCTHIO 10 0,1 ca.

8. 'mnotenysa npsiIMOYroJIbHOrO TpeyroJbHHKa paBHa 20 cu, OAHH H3 ero
KareToB paBeH 15 cm. BHIUHCIHTL AAMHY APYroro Karera ¢ TOUHOCTHIO 10 0,1 cu.

9. Kako#t AJHHBI N0OJKHA OLITh JECTHHLA, YTOOb €€ MOXKHO 6blJIO MPHCTABHTh
K OKHY, HaxojsllemMycs Ha BhICOTe 6 M, €CIH HHUXHHH KOHeI| JeCTHULL! JO/IKEH
OTCTOSITh OT 3jaHMA Ha 2,5 m? (Uepr. 271.)

§ 59. MJOWALb NAPAJIJIEJIOTPAMMA.

[lycte TpeGyercss HaliTH mJomaie napanienorpamma ABCD
(uept. 272, a). Ilpumem cTopoHy AB 3a ocHOBaHHE Napasiesnorpam-
Ma u u3 BepmHH D u C nposeném BbicoTl DM u CK. Ilnomans
nony‘jﬁHHOI‘O npsimoyronbiika MKCD paBHa npoussefiennio MK
Ha DM.
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Tpeyronsaukn ADM u BCK paBHBI, Tak KaK OHH MMEIOT IO PaBHOM
runoTeHyae U no paBHoMmy kKarety: AD = BC u DM = CK.

[Mapannenorpamm ADCB cocrout u3 Tpaneuuu MDCB u Tpeyrosb-
nuka ADM, npsmoyronbiuk MDCK coCTOMT u3 TOH 2Ke Tpameuuu
MDCB u tpeyronbinka BCK, kotopblii paBeH TpeyroJanHUKYy ADM.
CaezoBaresibHO, IJOLIAJb apaJviesiorpamMma pasHa IJIOMAJH NPSMO-

D c
' |
’ A
| |
| a S
a) o)
Yepr. 272.

yrosbHHKa. OTClOfa MJoWanb MapaJJesnorpaMMa paBHa TaK:i<e NpOus-
segennto MK na DM. Ho MK = AB (MK = DC = AB), nostomy
nJiouiafs napaJssesnorpamMma 6yaer paBHa npoussefienuio ABua DM, 1. e.
naowads napastesoZPpamMma pasHsiemcs npou3sedennio
€20 OCHOBAGHUS HA 8bICOMY.

Snapannenorpamma = @ + B,  Tle a — OCHOBaHMe TnapaJsvieJorpam-
Ma U A — ero BbICOTA.

Heckonbko HHoe paccyieHHe NPHAETCS NPUMEHHTb JJIsS BBHIBOAA
¢dopMyJbl IJIOWLAAM NapaJsJjesorpamma, H300paXKEHHOro Ha yeprexe
972, 6, rae ABCD — panubiii napaJjienorpamm, a EFCD — BcnoMora-
TeJNbHBIH [PAMOYTOJIbHHUK.

Sascp = Sarcp — Sscr,
Sercp = Sarcp — Sape, HO
ABCF = AADE, caefoBareibHO,
SABCD = SEFCD = CD . CF, T. €.
Sascp =a - h.

Ynpascuenusn,

1. loka3aTb, 4TO €CJI4 Ha OT-
peske AB, kaK Ha OCHOBaHMH, 10-
CTPOHTb HECKOJIbKO MNapaJiiejo-
rpamMMoOB, BTOPOe OCHOBAaHHE KO-
4 TOPBIX OyJer Jexarb Ha npsaMoi
- MK, napannensuoit AB, 10 BCe
3TH napaJjijejiorpamMMel 6y1yT pa-
BHOBEJHKH (4epT. 273).

A B 2. BeiudcauTte nJaomanw na-

Uepr. 273. pasIesorpaMMa o C/eAy oLy

JaHHBIM:
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a h

(7]

25 mm 14 mm

48 M 30 M
16,2cm 12,5 cm
1,4m 25 cm
3,.2¢cm 14 xm

3. Tlnomany napannenorpamma paBHa 128 k8. m; ocHoBaHHe ero pasHo 16 m.
BHUYMCAHTL AJMHY BHICOTH TNapaJijesorpamma.
4. Imomans napaJjesorpaMma paBHa 720 x8. cu; BHICOTa ero pasHa 12,5 ca.
BHIYHCJIHTb JJHHY OCHOBAaHHS Napajjesorpamma.

§ 60. MJIOMIAZLb TPEYTOJIbHUKA.

Iycte TpeGyercsi onpenenuts muomanb TpeyronsHuka ABC. Ilpo-
BelléM uepe3 BepuiuHbl €ro C U B (uepT. 274) npsimble, napasjefbHble

cropoiam AB u AC. Mbl nonyunm
napaanenorpamm ABDC. Tlnomans
€ro paBHa NpPOHM3BEJEHHIO OCHOBAHHS
AB na Bricory CO. ITapanaenorpamm
ABDC coctouT 43 JABYX paBHBIX
TpeyroabHukoB ABC u BCD, cne-
JIOBaTeNIbHO, IJIOMafb TPEYroJbHUKA
ABC paBHa NoJIOBHHE IJIOMIANH Ma-
panjejorpaMmma, T. €. Saasc =
1

=7 AB . CO. Ottiona: naow,ads

A

Yepr. 274.

mpeyzoAbHUKA PABHA NOAOBUHE NPON3BEIeHRsT €20 OCHOBa-

Hust HA B8blcomy.
S =

a-h

A 2

Aty GopMy./1y MOXKHO NMPEACTABHTb B TAKOM BHJE:

A

Bripasuts 3TH GOpPMYJHI CJIOBaMH.

Ynpascnenun.

S =2.h, umm S —=a.~,
2 A 2

h

1. Jlokasatsp, 4TO NJOWALbL NPAMOYFOJbHOTO TPEYroNbHHKA PaBHA NOJOBHHE

Npou3BeACHHSA €ro KaTeToB.

2. BHYHCIHUTBL NJowlajib TPEYroJbHHKA MO CJAEAYIOIHM JaHHKIM]

OcHoBaHue Bricora [Mnomans
32 cm 18 cm —_
Im 15¢cm 64 cm -
1,2 m 1,4 m —
42.5 mm 18 um —_
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3. Maowazp Tpeyronsuuka pasHa 360 xe. cu (288 xe. cm). OcHoBauue ero

pasHo 72 cm. BHIUHCIAHTH BHICOTY TPEYroJbHHKA.
4. Muomaap TpeyroabHHKa pasHa 240 xe. ms, BbicoTa ero pasHa 200 mm

(30 mat, 8 cm). BHIUHCIHTH OCHOBAHHE TPEYroJbHHKA.

c _c c” c” k

Yepr. 275.

5. Uepes pepwnny C Tpeyronsiuka ABC npoeenena npamas CK, napannens-
Haf cTopoHe TpeyroibHHKa AB (uept. 275). Iloka3aTb, YTO BCe TPEYroOJbHHKH,
pocTpoeHHble Ha CTOpoHe AB, Kak Ha OCHOBaHMH, C BepWIHHON Ha npsmoli CK —
paBHOBeJIHKH.,

c
Macwmab 0,001

A< B p 8
YepT. 276. Yept. 277.

6. Cnenatb Heo6XOAMMble MOCTPOECHHA H H3MepeHHs H BLIYHCJHTD:
a) nJjomanb Tpeyronbhnka AOB (uept. 276);
6) nJaomanb Tpeyroabinka CBK (uepr. 277).

§ 61. NJIOIMAADb TPANELHH.

D c [lycte HaM HYXHO y3HaTh, ue-

T "T—" My PpaBHseTCH IJOWalAb TPaleLdH

ABCD. (uepr. 278). IlpoBeném B Heii

p muaronans DB. Tpaneuus pasoGuér-

cs Ha ABa TpeyrosbHHKa ADB n

DCB. 0OGosHauMM BBICOTY Tpamneluu

g " TPEYroJbHUKOB uepe3 h, a nJjo-

mwanu TpeyroabHHkoB ADB u DBC —
Yepr., 278. uepes S, u S, Torna

Sl____AB-h; S, = DC-h
2 2
CJlellOBaTeJIbHO, nJouans Beei TpaneuHyu BBIPA3UTCH TaK:
AB.h | DC-.h AB -+ DC).

h.
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MMaowade mpaneyun pagra nPOuU3Be0EeHUI0 NROAYCYMMbE
e OCHO8aHuil Ha 6bicOmy.

Srpanewnn = a-g—b . h, rie a u b — oCHOBaHHsl TpameuuH, a h —

eé BhICOTA.

Yapaxcrenusn.
1. Hafitd miowasas Tpameuuu no CJAENYIOIWHM NRAaHHBIM:

a b h S
38 cm 25 cm 12 cm —
45,5 ch 16,8 cm 75 cm —
425 mm 328 mm 12 cm —_

2. Maowanp Tpaneuun pasHa 480 ks. cm; BbicoTa eé pasHa 12 cm; oxno U3
ocHOBaHHi Ha 6 cm GoJblue Apyroro.

BBLIYHCJINTD OCHOBAHHS 3TOi TpaNeLuH,

3. Momazne Tpanenun pasHa 960 k6. m; oaHO ocHOBaHHe eé paBHO 60 M, apy-
roe — 36 #. UeMmy paBHa BbicOTa 3TOH Tpameuuu?

4, Inomans Tpaneunu pasHa 1200 k8. cm, BbicoTa eé pasHa 24 cu. OfHO oCli0-
paHHe 6oJbiue Apyroro B 3 pas3a. BHYHC/AHTL OCHOBaHHUS 3TOH Tpaneuu.

5. CeyeHue KaHaBbl HMeeT GopMy TpamenuH (uept. 279). Onno ocHoBaHHe ed
pasHo 90 cuz'npyroe — 56 cm; BbICcOTa Tpameuuu — 65 cm. Bbluucauts naowags
CeyeHHUsl 3TOH KaHaBhbl.

7 A | B
Yepr. 279.° Yepr. 280.

6. CaenaTb HeOGXOAHMble MOCTPOEHHS M H3MEpPeHHS M BHIYHCJHTDH MJAOLIAAb
tpaneuun ABCK (uept. 280). ,
7. o nanuomy nJaaHy ¥ Mmacwutaby (uept. 281) BHYUHCAUTH MJIOWALD npyaa.

Macwmad 0,001
Yepr. 281,
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Ykaszanne. CrenaTb HeoGXOAMMble H3MEpeHHSl M CHauaja BHYHCAHTD
naowags GOJNBILIOrO NPSMOYrOJibHHKA, a 3aTeM H3 €ro NJOLIaAH BHYECTh CYMMY
naowapeid ¢uryp 1—11, npunnMas uX 3a TPeyroJbHHKH H TpameuHu.

§ 62. NJIOIIAZADb NMPOK3BOJILHOr0O MHOIOYroJIbHHKA.

TlycTe TpeGyeTcsi BBLIUHCJMTL IJIOMAAb MPOH3BOJLHOTO YETHIPEX-
yroabhuka ABDC (uepr. 282). [IpoBeaém B HEM AMaroHajb, Hampumep
AD. Tloayunm nBa TpeyrosibHuka ABD u ACD, nJomans KOTOpbIX Bbi-
YUCJIATH yMeeM. 3areM HaXxoAHWM CYMMYy IJoumiajeii 3THX TpeyroJb-
vukoB. [lonyueHnas cyMmma u GyleT BHpaxaTb ILJIOWA[b JaHHOro
yeThbIpEX yroJibHHKa.

Yept. 282. Yepr. 283.

FcaM  HYXKHO BBIUHCJMTH IJIOIIAAb MATHYFOJNLHHKA, TO MOCTyNa-
eM TakuM ke oGpasom (uepr. 283). M3 onHo#i Kakoi-HMGYINbL Bep-
IUMHBI TPOBOAMM JuaroHand. IloJyyuM TpH TpPeYroJbHHKA, NJIOanu
KOTOPBIX MOJKEM BBIYMCJIMTb. 3HAUHT, MOXKEM HaHTH M IJIOWAAb AaH-
HOTO NATHYroJbHHKA. Tax 2Ke NOCTynaeM NpH BHIYHCJIEHHH NJIOLLAAN
J1I060r0  MHOTOYrOJIbHHKA.

Ynpasicnenusn.

1. CnenaTb Heo6XOAHMbIE NMOCTPOEHHSI H M3MEPEHHA H BHIUHCJAHTEL TMJOWAanb
9eTHPEXYTroJbHHKA, H300pakKEHHOro Ha ueprexe 284.

2. Ilo naHHOMy nJaHy 3eMeJBHOrO YYacTKa BHIYHCJAHTb €ro nJjowans
(uept. 285).

Mocwmab 0,01 Macwmaé 0,001
Uept. 284, Yepr, 285,
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r14BA VI

NnrPAMASI NNPU3MA. NOBEPXHOCTb U OBBEM
MPSIMOA NPU3MbI.

§ 63. KYB.

1. MocTpoenne moxeau KyoGa.

Ha geprexke 286 u3o6paxkeHa BHIKpOHKa, HJIM, KaK eé MPHHATO Ha-
3bIBaTh, p a3 B & p T Ka reoMerpuueckoro Tesa. OHa COCTOHT U3 wiec-
TH PaBHBIX KBaipaToB. Ecim 3Ty pasBEéPTKY COrHYTb HalJIeXKaIHM 06pa-
30M [0 YKa3aHHbIM Ha 4epTeXKe NYHKTUPHBIM JIMHUSAM, TO Mbl IOJY4YHUM

-
b e o

Uepr. 285.

reoMeTpHyecKoe Teso, HasbiBaemoe K y 6 o M. Ilon Homepom 287 nau
yepTéx Ky6a, a noj HomepoM 288 naH pucyHoK Ky6a. Ky6 orpanuueH
IECTbIO PABHBIMH KBaJpaTaMH, KOTOpble Ha3bIBAIOTCS €ro I'p aH f =
M H. Ha pHcyHKe BHAHBI TOJIBKO TPH €ro I'pPaHH, a Ha yepTexe MOKHO
BHJIETh BCE 1EeCTb rpaHeii. Jlio6ble JBe NPOTHBONOJOXKHEIE I'PAHH Ky6a
Ha3LIBAIOTCSl €M0 OCHO B aH H I M H, TONAA OCTAJbHbE YETHIpE €ro
rpaHy Has3bIBAIOTCS 60 K O B bl M H T'PaHAMH; OTPE3KH, KOTOPHIE MOJy-
4aloTCs TMPM NepeceyeHHH rpaHell Ky6a, HasbHIBAIOTCS €ro p €6 p a M H.
Y ky6a 12 péGep. Bce oHH paBHHI MeXAy COGOM.
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Ilpu nepeceueHun TpE€x rpaHed Ky6a oOpasyroTCs TOYKH, KOTOpble
Ha3bIBAIOTCS €ro Be p LI M H aM H. ¥ Kyb6a 8 BepiiuH.

M K
E : F
|
D--—|-Jc
/7
A 8
Yepr. 287, Yepr. 288.

2. B3aumHoe nosoxenue pééep u rpameit KyGa.

IlpoTuBONONIOXKHEE T'PaHUH Ky6a napasyenbhbl. I1aockocTH, B Ko-
TOPLIX JIEKAT 2TH IPaHM, He INepeceKarorcs, T. €. He HMeT o6lUX To-
yek. [lapasnnenpHble NIOCKOCTH Mbl HA0J110aéM Ha MHOT'HX OKPY2KaIoHX
Hac npeaMeTrax; HanpuMep, IVIOCKOCTH IoJ1a W TOTOJIKA B KOMHare na-
pajesbHbel. B Ky6Ge MOXXHO Ha0J/110[aTh U NepeceKaroluecs MJIOCKOCTH.
[lepecexkasich, MJIOCKOCTH 06pasyloT ABYrpaHHBE yrasl. Mozesb
JBYIrPaHHBIX YTJIOB MOXXHO IOJIyYuTb, Cru6as JUCT KapToHa WJH Gy-
Maru 1o npsiMoi JINHHH.

JIByrpaHHble YIJbI MOXHO IIOJYYHTb OCTpble, NpSIMBIE H TYIIbIE.
I'panu Ky6a nepecekaroTcss NOJL NpsiMbIM yrjioM. Ilof npsiMbiM yrJioM

Yept. 289. Yepr. 290. Yepr. 291,

TIepeCceKaloTCst TaKIKe CTeHbl B KOMHATe, CTeHHl H IIOTOJIOK, CTEHBI H IMOJI.
Tls0cKOCTH, epeceKaloliecs Nof NPsIMBIM YIJIOM, Ha3blBaIOTCS NeEpeH-
JuKyAspHbIMU. TlepneHauKyJisspHOCTb IJIOCKOCTEH IpoBepsieTcsi ¢ Mo-
Molbio yrosnpHuka. Ha ueprexe 289 njiockocTu npu nepeceyeHuu o6pa-
ayioT npsamod yrosa. Ha ueprexxe 290 u Ha ueprexe 291 nokasausl
MJIOCKOCTH, KOTOpble NpH IlepeceyeHHH He 0OpasyloT NPSIMOro Yria;
B NEPBOM CJyyae OHH IIepeceKaloTCsl IOJ OCTPhIM YIJIOM, BO BTOPOM
cayyae — MOJA  TYMNbIM. :
Pé6pa Ky6a, Haxoasiuyecss Ha ofHOi rpaHu (uepr. 287), uiau nepe-
cekalorcst nof npsiMbiM yriiom (EA | AB, KC | BC u 1. A.), uju na-
paaneavhnl (EF || AB, BC | KF u 1. 1.). o
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3. Ckpewmusaiomuecsi mpsiMbie.

Pé6pa ky6a, Hanpumep KC u AB (uepr. 287), He mapasuie/ibHH,
HO o He MepeceKyTcst, CKOJNBLKO Obl HX HH IpoJoJikaTb. Ilpsimble, KoTo-
pble He MapaJlJiesibHEL U He NepeceKaloTcs, HasblBalOTCA CK PEIHB A0 -
M UMHUCSA JIerko NoJyYUTb MOJAE/IH CKPEIHBEIOMUXCS NPSIMbIX.
Hanpumep, JBe HrJbl, H3 KOTOPBHIX OAHA IOJIOXKEHA HA CTOJ, a Apyras
BOTKHYTa B CTOJ Tak, YTO He Mepecekaer MepBYIO, NPeICTaBJsIOT COGOH
MoOZe/b JBYX CKpeLIUBAIIMUXCS NPsMbIX (uepT. 292). dtu ABe mpsiMble
He MepeceKalTcsi U He MapaJjljiesbHbl; JEerko y6eAuThCs, YTO yepe3 HUX
HeJlb3sl MPOBECTH IIJIOCKOCTb.

s =
T T //\0/

Yept. 292. Uepr. 293.

Touyno Tak e, ecsq B3fATh HABE JOIIEUKH, MOMECTHTb HX Mapa-
JIeJIbHO APYT APYTY H 3aTeM Ha OfHY M3 HHUX NOJIOXKHTh NAJIOYKY B Ha-
NpaBJeHHH, HaNpHMep, C ora Ha ceBep, a Ha ApPYyryio — B HampasJe-
HUH C 3amaja Ha BOCTOK, TO 3TH [Be NMaJIOYKH o6pasyioT MOAe/b CKpe-
IIMBAOMUXCA NpsiMbIX (uept. 293).

OTu ABe psIMblE TOXKE He MEepeceKaloTcs, He NMapaJsvieJbHbl, U uepes
HHUX TaKXe HeJib3sl IPOBECTH MJIOCKOCTb.

Haiinure Moiesu  cKpelMBAIOIUXCA TPSMBIX Ha OKPY2KAIOLHX
npeAMeTax, Halnpumep, B KJacCHOH KOMHare.

4. llpsaman, nepneHAMKyJAspHAA K MJOCKOCTH.

PaccmarpuBas ky6 (yepr. 287), samerum, uto pe6po FB o6pa-
ayer InpsimMble Yribl ¢ péépamMu BC u AB, JiexallUMH Ha HHXKHEM OC-
HOBaHHH Ky6a. JTo xe pe6po FB o6Gpasyer npsiMble YIVIEI C JIIOGO#
npsiMoi, MpPOBeJEHHOH B IJIOCKOCTH OCHOBaHHs KyOa 4epe3 TOUKy B.
PeG6po FB sBAsieTcst NepneHAHKYJAsPOM K MJIOCKOCTH  OCHOBaHHS
Kyo6a. .

[TlepneHAHKYJAAPOM K MJUOCKOCTH Ha3bIBaeTcs
npsiMasi, KOTopas MepecekaeT WJIOCKOCTb B KaKOH-HHOYAb Touke H
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nepneHauKyJasapHa K JioGoit NpsMOH, NPOBENEHHOA B 3TQH INJOCKOCTH
yepe3 Ty JKe TOYKY.

UTo6bl NPOBECTH NEPNEeHAUKYJAsP K IJIOCKOCTH, 6EpPYyT ABa YepTExK-
HBIX TPEYroJibHMKa M CTAaBAT HX TakK, YTOOHI JBA KareTa Jexald Ha
NJIOCKOCTH, KaK TNOKa3aHo Ha uyeprexe 294, a Apyryio napy KaTeTos
COBMEIAlOT. DTH JBa KareTa M 06pasyloT MNepneHIUKYJSIp K HAaHHOIl
nsaockoctd. Ha ueprexe 294 nps-
mass AB  nepneHiukyJsipHa K
mJIockocTa P.

TlepneHAUKyAspHOCTL  MpSAMOI
AB x njockoctH P Jerko mnpose-
PHTb: I/ 3TOr0 H3A0 B3ATH ellé
OJMH YepPTEXHBIA TPEYroJbHHK d
HECKOJIbKO pa3 B PAasJH4HBIX IO-
JIOJKEHUSIX TNPHJIONKHTb €ro K ABYM
NMepBbIM  TPEYroJibHUKaM Tak, YTo-
6bl ero KaTeT BCSKHIA pas coBMe-
mwasncss ¢ karetom AB. Toraa mpy-
rofi KateT TPETbEro TPEYroJbHHKa

UYepr. 294. Bcé BpeMst OyleT HaxoHMTLCA B

niockoctd P.  3HauMT, MOXKHO

cuuTath TNpOBEPeHHBIM, 4TO mpsiMass AB o6pasyer npsiMele yriu ¢

moboil MpsAMOH, MpoBeNEHHOH Ha IJIOCKOCTH yepe3 eé OCHOBaHHe,
T. €. SBJsIeTCS NEepPNeHINKYJAAPOM K MJIOCKOCTH.

Takum o6pasom, Mbl IPUXOAUM K BHIBOLY: €CAR RPAMAS, nepe-
ceKarouas nAOCKOCHb 8 KaKOi-Hub6yo» mouxe O, nepnen-
OUKYASRPHE K O8YM NDAMbIM, RPOBEOEHHbBIM HO NAOCKOCHML
ueped mouxy O, mo ama npamas nEPREHOUKYAIPHA K
RAOCKOCIU.

OTOT BHIBOJ SIBJISIETCS IPH3HAKOM IMEPNEeHAHKYJISPHOCTH NpsMOi
K TJIOCKOCTH.

Uepes /06yl0 NPOH3BOJNBHO B3ATYIO TOYKY MOXKHO IIPOBECTH Iep-
NEHAHKYJAP K JJAHHOH IJIOCKOCTH, HO TOJILKO OJMH.

JlnuHa nepneHiuKyJaspa, ONYIIEHHOro W3 KakoH-HUGYAb TOYKH Ha
NJI0CKOCTb, HA3LIBAGTCSI PaCCTOSHHUEM OT 3TOH TOUKH X0 IJOC-
KOCTH.

5. llaomans moBepxHOCTH KyoOa.

YroGrl BHIUHCJHTD IVIOWAAb TOBEPXHOCTH KYG6a, OCTaTOYHO BLHIYH-
CJIMTD MJIOMAAb OAHOI €ro rpPaHy H NMOJIYYEHHOE YHCJIO MOMHOXKHTD Ha 6.
Ecan pe6po Ky6a 0G03HAuHThb Yepe3 @, TO ILIOLIafb IOBEPXHOCTH
OflHOHl ero rpaHu GyjeT paBHa a?, a NuOUAJbL Beeil MOBEPXHOCTH Ky6a
(nosiHasi MOBEPXHOCTb) COCTaBHT 6a”.

S = 6a?, rape S — mJowanb NOJHON NMOBEPXHOCTH Ky6a.

IMiomans NOBEPXHOCTH €ro ocHoBaHMil cocraBuT 242, Ilnomann
NoBepXHOCTH GOKOBLIX €ro rpaHeil cocraBHT 4a®.
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Ynparcuenus.

1. Pe6po ky6a pasro 8 cu (10 cm, 12 cm, 20 cm). BruHCAHTH nJowafb Beeit
€ro MoBepXHOCTH; IJIOUab OCHOBAHHMIi; MJowajsb ero GOKOBOA NMOBEPXHOCTH.

2. Inomage nmosnHOH noBepxHocTH Ky6a paBHa 150 xs. cm (600 xs. cm,
216 x6. cm, 864 k8. cm). BHIUHCAHTB ANHHY ero pe6pa.

3. Muaowans 60KOBON moBepXxHOCTH Ky6a pasHa 100 k8. cm (64 xe. cm,
324 k8. cm, 576 k6. cm). BrluHCAMTH MJOWAAbL €rO MOJHOH MOBEPXHOCTH.

4. Cpenarp H3 NJIOTHOH Gymaru Mojenb Ky6a, pe6po KOTOPOro pasHO 8 cm.

N

Yepr. 295.

Y kasaumue. A Toro 4ToGH NoJy4eHHOE FreOMETPHUECKOE TEJIO COXPAHS-
Jo cBoto (opMy, y pa3BépTKH Ky6a HeOOXOAHMMO clesaTh HeGoJibluHe 3aKpaHHbI
(uepr. 295). Eciiu MX MOAKJIEHTb, OHHM COCTaBAT KapKac, KOTOPHIil NpHAacT Heo6Xo-
LUMYIO KECTKOCTb MOJEJH.

5. Ckosibko moTpe6yercst 6GesiuJ AJIsI OKPACKH ¢ 06eHX CTOpPOH 6aka (6e3 Kphiul-
KH), Hmeouiero popMy ky6a c pe6pom B 80 cm, ecaH Ha okpacky 1 ks,
rpe6yerca Geaua 0,25 ke? .

§ 64. MPSIMAS TIPM3MA.

1. Ha yeprexe 296 n3obpaxeHa pasBépTKa reOMETPUYECKOTO TeJia.
OHa COCcTOMT M3 JABYX KBaJpaTOB U YETHIPEX PaBHbIX NPSAMOYroJb-
HHKOB.

R ——
— e e — —
— ——

l

-t

Yepr. 296. Yepr. 297, Uepr. 298.
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Ecau 3Ty pa3BépTKy COrHyTh HalJ/eXKauuM 0OpasoM 1o NYHKTHPHBIM
JIMHUSIM, TO TOJYYHM TeOMeTPHYECKOe TeJio, Ha3nBaeMoe I p 1 Mo i
yeTHpPEéXYroabHOH Npu3MoOi ¥ 310fi npuamel Bce Go-
KOBHle pPEé6Gpa NeprneHNKYJSIPHB K IJIOCKOCTH OCHOBaHHS.

Ton HomepoM 297 nan yepTéx Takol NpE3Mbl, a Ha ueprexe 298 —
€é pPUCYHOK. :

PasBépTka npsiMoif YeTHIPEXYTrONIbLHONH NPHU3MBEI MOXKET COCTOSATbL
W3 IIeCTH NpsMoyroJbHUKoB (uepT. 299). Ilox nomepom 300 maH yep-
TEX TaKoil npuaMel, a Ha yeprexxe 301 naH eé pHUCYHOK.

B
|
|
|
|
!

Yept. 299. . Yepr. 300.

[Ipsimasi weTblpéxyrosbHas npusMa HMeeT, Kak M Ky6: 6 rpaned,
12 péGep u 8 BepuinH.
Ilpuama, Bce TrpaHH KOTOPOH TNPSIMOYTOJIbLHHKH,  HasblBaercs
NpsAsMOYyronlbHHM TNapaJadae-
SR A JenunemgomMm.
JnvHa m mMpHHa OCHOBaHHSL IpsIMO-
YyroJIbHOTO  NapaJiesieliunesa CyYUTaloTCs
JJIMHOH H IINpHHOK caMoro map a.dJ-
JdeJdenunena, aJwoboe H3 ero GOKo-
BLIX pébep NpHHHUMaeTcs] 33 BHICOTY
"NpsAMOYTroJbHOIO nNapadadsae-
Jenuneja. JliuHa, IUPUHA M BHI-
coTa INpSIMOYTrOJILHOrO MapaJJesenumnesia
Uepr. 301. Ha3bIBAlOTCS €r0 H3M e P e H H I MHU.
IIpsMoyrosbHbIl Napansenenunes sis-
JisleTCsl BeCbMa pacnpocTpaHéHHOH ¢Urypod B OKpYy2Karwmei JIeAcTBH-
TesbHOCTH.  PoOpMy NpSMOYroJbHOro napasJesenuneja HMeT JoMa,
KOMHATBI, 1Kadbl, KYy30B I'PY30BOH MalIMHBl, KeJ€300€TOHHbIE IJIU-
THl 1Jisl TIOCTPOHKH JIOMOB, KMpIHY H T. A.

Ynpascunenus.

1. HauepTuTh npsiMOyroabHel mapanjenenunen. ¥YkasaTb:
a) napaJulesibHble, NepeceKalolnecs, CKpelHBalouecs npsMee;
6) napaJJeJibHble MJIOCKOCTH, NEPNEHAHKYSIPHEIE MJOCKOCTH,
B) NpsMHe, NepNeHAHKY/APHLE K MJAOCKOCTH.
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2. ChopMmyJiHpOBaTh onpeje/eHHe:
a) mapaJlJleJIbHBIX NpPSIMBIX;
6) CKpeUIMBAOMWHKXCH NPAMBIX;
B) NPAMBIX, NePNEHAUKYMAPHBEIX K MJIOCKOCTH.
3. IlocTpouts Mogenu:
a) CKPEeIHBAIOLIUXCS NP AMBIX;
6) ABYIPAHHEIX YIJIOB.
4. ChopMyaHpoBaTh NPU3HAK NMEPNEHAUKYJISPHOCTH NMPSAMOA K MJIOCKOCTH.
5. OGBACHHTDH, KAK NMOCTPOHTbL INIOCKOCTb, MEPHNEHAMKYJSAPHYI0 K HaHHOM
npsiMoil.

2. TlpsiMasi npu3aMa MOKET MMETb B OCHOBAHHH He TOJBKO KBajapaT
HJH NPAMOYTOJBbHUK, HO H JIOOYI0 APYTyio NpsIMOJIMHEeHHY0 GUrypy:

TR ———
b — — ———

Yepr. 302.

napasnJesnorpamM, Tpanenuio (uepr. 302), TpeyroabHuK (uept. 303)
H BoOOIle MHOroyroJbHuK. B mpsMoii npusMe 3a BEICOTY NpPUHH-
MaeTcs Jio6oe U3 eé GOKOBHIX pébep.

Yepr. 303

B npsmoft mpHaMe, y KOTOPOH OCHOBaHHSIMH CJYKaT Tpareuu,
mapaJiieJIbHEIME T'PaHsIMH SIBJISIIOTCSI TOMILKO OCHOBaHMSl M OJHa napa
60KoBBIX rpaHeii (uept. 302). B npsMoii npusme, y KOTOPOit OCHOBaHHSIMH
CJIyXKaT TpameluH, NapanjeorpamMmel HIH TPeyroNbHUKH, MOTYT GbiTh
KaK IpsIMBIE, TaK OCTPble U TYNble JBYrpaHHble yribl. B 3ToM MOxHO
yGequTLCS C TOMOIIbIO  YToJbHHKA.
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3. BhluucyieHne MIOLIAZH MOBEPXHOCTH NPAMON MPHU3MBL.

[lnomansio GoKOBO! MOBEPXHOCTH HJIM, KOPOYE, GOKOBOH MOBEPX-
HOCTbIO NPSAMOM NpPH3Mbl Ha3LIBAETCSI CyMMa IJIOmajed eé GOKOBBIX
rpanedd. Iliomanpio NoJHOH MOBEPXHOCTH MJH, KOpoue, MOJHOH IO-
BEPXHOCTbIO INPAMOH NpPHU3MbI Has3blBaeTCsl CyMMa ILIOmazeli o6GouX
OCHOBaHHMH M mjomaja¥ GOKOBOH MOBEPXHOCTH.

[lnomann GOKOBHIX rpaHefi 4 OCHOBaHHH BBLIYHCJ/IAIOTCSA 1O COOTBET-
CTBYIOILUM (hOpMYJIaM.

Ynpaxcrnenusn.

1. [lnuHa, mypHHA M BHICOTA MPSIMOYTOJILHOIO NapaJJe/ieNnUesa pasHbl COOT-
BeTcTBeHHO: 12 cm, 8 cm u 20 cx. BrluMcaHTh MJOWIAAL €ro MOJHON MOBEpXHO-
CTH, CYMMY IJolajed OCHOBaHMH W MJouajb GOKOBOH NOBEPXHOCTH,

2. O603HayHB JJIMHY, IUHPHHY H BBICOTY NPSIMOYTOJbHOIO HapaJJefientiena
uepe3 a, b M ¢, BbIpa3HTh B BHAe GOpMyJb: 1) CyMMy nJomaneéi OCHOBAaHHI,
2) nJomanb 60KOBOH NMOBEPXHOCTH, 3) MJOIAAb MOJNHOM MOBEPXHOCTH.

3. BriyHC/AHTBL miomage MONHOH MOBEPXHOCTH MNPSIMON NPH3MbI, UMelomied
B OCHOBAHHMH NapaJijesiorpaMm, No CJAeAYyIOHUM LaHHBIM.

OcuoBatne BricoTa Bropas cro- ,
napas- napan- poHa napaJj- r?bxla(;?lej
JiejlorpaMMa | JieorpaMma | JiesiorpaMma P
a) 10 cm 6 cm 8 cm 25 cm
6) 8,5 cm 7,2 cm 7,8 cm 1,2 em
B) 12 cm 0,5 m 0,7 m 35 cm

4. Yucto o6pe3Has Jocka MMeeT B AJAHHY 6,5 u, wHpHHA €€ 32 cM, TOJMIHHA~—
4 cm. BHIUHCAUTD MJONAAbL €€ MOJHOH NMOBEPXHOCTH.

5. BHUKMCJAHTD NJOLaAbL MOJHOH MOBEPXHOCTH Balled KJIACCHOH KOMHATH H e€é
GOKOBYIO IOBEPXHOCTb. »

6. BriuHCJAHTbL MJOWAAb NMOJHOH MOBEPXHOCTH TPAMOH MPH3MHE, OCHOBaHHE
KOTOpOil HMeeT GOPMYy PaBHOCTOPOHHErO TPEYroJbHHKA CO CTOPOHOH B 8 ¢, a BHI-
cotra npH3Mmbl paBHa 20 cu.

7. BBIUHCJHTD NJIOIAAD NONHOH MOBEPXHOCTH NPSMON NPU3Mbl, OCHOBAHHE KO-
TOpoii MMeer ¢opMy paBHOGeIpEHHO{l TpaneuHH ¢ MapaJjilelbHEIMH CTOPOHAMH B
12 cm 1 9 cm, BHICOTA Tpanenun paBHa 6 cm, a BHCOTa caMoii NPH3MBI paBHa
1 m 15 cm.

8. BHYHCJIHTB NJOWAAb MOJHOH TMOBEPXHOCTH NPsAMOfi NPH3MHI, OCHOBaHHe
KOTOpoOil HMMeeT (OpPMY NpPSMOYroJIbHOrO TPeyrojbHHKAa C KareTaMH B 25 cum H
18,4 cm, a BbICOTA NMPH3MBl paBHa 38 c.

9. BbIUKCIHTHL MJOLLAAb NMOJHOH MOBEPXHOCTH MoOjeJeH NpH3M, HMEIOLHXCS
B MaTeMaTHueCKOM KaGHHeTe IUKOJLI, CAeJaB NpelJBapUTEJbHO HeOGXOAHMbIE H3-
MepeHHs.

10. Ha nnorHoit 6ymare HauepTHTb Pa3BEPTKY ABYX NMPSMOYTOJbHEIX MapaJe-
JIETIUNEN0B: C KBaZpPaTHHIM OCHOBAaHHEM M C OCHOBAHHEM, HMEIOLHM GopMy MpsiMO-
yroJIbHHKA, M CIeNaTh H3 3THX Pa3BEéPTOK ABA NMPAMOYTOJbHEIX NapaJjJesenunena.

11. Ha nJuorHoi 6ymare HauepTHTh Pa3BEPTKH NPSAMBIX NPH3M C OCHOBAHHSIMH
B BHje mapaJjyiesiorpamMma, TpalelHH, PaBHOCTOPOHHEro TPeYroJbHHKA, NpIMO-
yTOJIbHOrO TPeyroJibHHKa, Pa3HOCTOPOHHEro TPeyroJibHHKa U CesIaTh U3 3THX pas-
BEPTOK MOJEJNH HPAMBIX MPH3M.
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§ 65. MOHATHE Ob USMEPEHUU OBHEMOB.

JAs1 u3MepeHysi o6bEMOB TeJ MOJb3YIOTCS OCOOBIMH MepamHu.

Takumn Mepamu sIBASIOTCS KyObl, pEGpa KOTOPHIX paBHBEI KaKoii-
HUGYIb JIMHeHHOH Mepe: MeTpy, ACUUMETDPY, CAHTHMETDPY, MHUJIJIMMETDY.
Ky6, pe6po KOTOporo paBHO KakOH-HHOYyAb JIMHEHHOH  eluHHuIe,
HasblBaeTcss KyOWUecKoH eIVHHUIeH: KYOHUYeCKHM MEeTpOM, KYOHUECKHUM
JeIlMMeTpoOM M T. A. B 3aBHCHMOCTH OT TOTrO, KaKoH JIMHEeHHOH Mepe
paBHsieTcs: pe6po Ky6a, MPHMHSITOTO 3a €IHHHIY H3MepeHHs.

Mul MoxkeM TNpelcTaBUTb ceGe Ky6, pe6po KOTOPOTO paBHO KHJIO-
MeTpy, TOrAa MmoJiyuaercsl KyOUYeCKUH KHJIOMETP.

YTo6Bl H3MepUTh 06BbEM KAaKOTO-HUOYAL TeJsa, HaJo y3HAThb, CKOJIbKO
T€X WU/ HUHBIX KYOHYECKHX eJHHHUI] COLEPIKUTICS B 3TOM TeJe.

B HEKOTOPHIX Cayuasix 0ObEM MOXKHO ONpENesUTh HEIOCPEICTBEHHO
onblITHBIM NyTéM. Hanpumep, eciu HYXHO y3HaThb, CKOJbLKO KyGHue-
CKUX JeHVMETPOB BOABI WM KakKOH-HUOGYAL APYrod KHIKOCTH MOMe-
IAeTCST B HEKOTOPOM COCYAEe, JAOCTATOYHO B3ATh MOJBIH KYGHYECKHH
JEelUMeTp U NMyTEM NepesquBaHUsl Y3HATh, CKOJbKUM KYGUUECKHM JEIH-
MeTpaM paBHsieTcsl O6bEM (MJIH, MHaue, BMECTHMOCTb) H3MepsIEMOTO
cocyna. -

OnHako U3MEPUTb O6BEM NYTEM HENOCPEACTBEHHOTO OMBITA JANEKO
He Bcerja Bo3MoxHo. Yaie Bcero o6bEM reoMeTpHUeCcKOro Teja MpH-
XONHUTCS YCTaHABAUBATh JIUIUbL MYTEM BHIYUCJIEHHH Ha OCHOBAHHH OCOGHIX
NpaBUJI, BHIBEIEHHBIX JJIS1 Pa3/IMYHbIX FeOMETPHUYECKHX TeJs, UMEIOIHUX
Ty WJIH UHYIO popmy.

§ 66. KYBUUECKHE MEPDI.
. 1. 3aBucHMOCTb MeXAy METPHYECKHMM MepamMu o6béma.

[MocMoTpuM, Kakas 3aBHCHMOCTb CYLIECTBYET MEXKAY KyOGHUECKHM
MeTPOM M KyOuuecKuMm JienumeTpom. Eciim Ha ocHoBanuH Ky6uueckoro
MeTpa Mbl OyJeM yCTaHaB/IUBaTb KyOHYeCKHe NEIUMETPHl, TO UX B ONHH
CJIOH YJIOXKHTCSI CTOJIBKO, CKOJIBKO
KBaJIpaTHLIX JEIHMETPOB COHEp-
JKUTCSL B OCHOBaHMHM Ky6a, T. €.
10 . 10 = 100 Ky6uuecKux JeIu-
merpoB (uepr. 304). Bricota 3TO-
ro cjos GyAeT paBHa OXHOMY Je-
IYIMETPY; YTOOHl 3aMoJIHHTh KY-
OMueCKHMMH JelMMeTpaMH  BeChb
Ky6, HYyXHO OyIeT 3aloJHHTb
10 Takux cnoés no 100 kyGuue-
CKHX JIEIHMETPOB B KaxIOM, T. €.
Bcero B KyOHYECKOM MeTpe YJIo-
xkures 10.10. 10 = 1000  ky-
6uuecKHX JeuumerpoB. Takum
o6pasoM, 1 ky6. merp = 1000 ky6.
JENNMETPOB. Yepr. 304,

T T FFT T T
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Tak ke Mbl MOXKEM BBHIUMCJINTb, CKOJBKO COAEPIKUTCS B KYGHUECKOM
MeTpe KyGHUeCKHX CaHTHMETPOB.
1 ky6. merp = 100 . 100 - 100 = 1000 000 Ky6. caHTHMETpOB.
Paccyxnasi TakuMm e o6pasoMm, Mbl HalléM, 4TO:
1 xy6. merp = 1000 . 1000 . 1000 = 1000 000 000 Ky6. MHJIIHMET-
OB.
Ilj Ky6. nemumerp = 10 . 10 . 10 = 1000 ky6. caHTHMETpOB.
1 ky6. memumerp = 100 . 100 . 100 = 1 000 000 Ky6. MHJIHMETPOB.
1 ky6. cantumerp = 10 - 10 . 10 = 1000 Ky6. MHJIJIMMETPOB.

2. O6bém ky6a.

Boo6ie, ecau AauHy pebpa Ky6a mMbl 0603HAuMM yepes a, To, A
TOro urto0bl BBLIYHC/IUTL €ro OOGbEM, HYXKHO IJHHY pefpa BO3BECTH
B kY6, T. €. a - a - a. [lonyyaeMm dopmyy:

V = a®, rne V — o6béM Ky6a, a — ero pedpo.

§ 67. OBBEM MPSIMOYTIOJIbHOI'O MAPAJIJIEJIEMUNEJA.

1. BoiBon ¢hopMyabl 06b€Ma NPAMOYroJBLHOrO napaJjiiedenunena,
H3MepeHHs1 KOTOPOro BbIPaMKeHbl HeJbIMH YHCJIaAMH.

TlycTb HaMm HY2KHO BBIUHCJHTH OGBEM NPSIMOYrOJIBLHOrO MapasJele-
nunefa, JAJHHAa OCHOBaHHsI Kotoporo paBHa 20 cm, mupuHa — 12 cm
Y BBICOTA napasjenenunena— 5 cm (gept. 305).

[lnowanpy ocHoBaHus 3TOro napaJjJsesenunefsa  GydeT pasHa
20 . 12 =240 (k6. cm). 3Hauwur,
Ha €ero OCHOBaHHH B ONHH CJIOH
MOXKHO YJIOXKHTh 240 KyGHUECKHX
caHTuMeTpoB. Bcero Takux c/oés
6yner narte. O6GbEM JNaHHOrO
napanjesenunefa GyleT paseH
240 - 5 = 1200 (xy6. cm).

Ecau JJMHY OCHOBaHHs mnpsi-
MOYTOJIHOTO  Napalljiesienunesa
0603HayuM 4Yepes @, MIHPHUHY
ero — yepe3a b U BEICOTY napaJie-

Yepr. 305. Jenunejza — yepes ¢, TO MNOJY4YHM
dopmyay:

V = abc, rae V — o6béM NpSIMOYrosibHOrO NapaJiesenunena.

Ipoussesenne ab BhlpaXkaeT MJOMALb OCHOBAHMS NPSIMOYTOJLHOIO
napaJJesienunesia, ac — ero Beicory. CaeloBaTenbHO, B 5TOM CJyyae
00bEM MNPSIMOYTOJILHOrO NapajijiesIeNunesia paBeH INPOU3BENEHHUIO IJIO-
IlaJd €ro OCHOBAHHUS Ha BBICOTY.

[Tpumeuanmwue. [lnuHa, WMPHHA W BHICOTA Mapaslie/enHne/ia
JIO/KHEI OBLITh H3MEPEHB! OJHOH M TOH e MepoH.
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2. BriBopx dopmy.sibl 00BbEMA MPSIMOYrOJILHOTO MapaJiienenumnena,
H3MepeHusi KOTOPOro BbIPaKeHbI APOOHBIMU . UMCJIAMH.

ITycTh HYXKHO BBIYHCJIHTH OOBEM NPSIMOYTOJILHOTO MapasJiesienume-
Jla, y KOTOPOrO BCE€ HJ/IH HEKOTOpble M3MepeHHs BhIpaxkeHH! APOGHBIMH
yncsiamd. Hanpumep, anuna pasna 18,5 x, umpuna — 12,4 m, BhICO-
Ta — 10,4 M. Brlpasum 3TH H3MepeHHs INPSMOYIOJBHOTO HapaJesie-
nunefa B JieNUMeTPax; TOrAa IJIHHA JAHHOIO NapaJjuiesiendnefa GyneT
paBHa 185 dm, mmpuna — 124 om, Beicora — 104 Om, T. €. HaMepeHus
€ro BHIpa3ATCS LEJBIMH uyHcJaMH. B TakoMm ciayuae o6Gbém V npsimo-
yroJIbHOTO MapaJuiesienunena, Kaxk 10Ka3aHo, BEIYHCISIETCS IO popMyJie
V = (185 . 124 . 104) ky6. Om.

Uro6bl 06BEM BLIPA3UTh B KYGHYECKHX METpPax, Hajlo YHCJIO, BhIpa-
Katolee 00béM B KYOHUeCKHX JAellMMeTpax, Pasfie/uTh Ha YHCJIO, I10-
Ka3blBalolllee, CKOJIbKO KYOHYECKHX 'JeLlMMETPOB COCTaB/AIOT 1 KyOH-
yeckuil MeTp, T. €. Ha 103,

TMonyunm:

185 . 124 .104 185 124 104
V = | — K 6 M=—— 00— — 6. =
( 10° ) Y 10 °70 " T10) YO M

= (18,5.12,4.10,4) xy6. m.

TaxkuMm o6GpasoM, 06béM NPSIMOYTOJILHOrO Napasiiesienunesa BhIpa-
)aercsi opMyJiofi V = abc v B TOM cJyyae, Koria AJHHA @, WIHPHHA b
H BHICOTA C BBHIPAXAIOTCA JPOGHBIMH YHCJIaMH B EIMHHIAX OJLHOTO
H TOrO K€ HauMeHOBaHHsl.

TTosyueHHyio opMy/1y MOXKHO Tak:Ke 3anucartbh B BHIe: V = (ab)c;
ab BBIpAXKAeT MJIOMaAb OCHOBAHMSA MapaJijieleNunesna, NO3TOMY MoJy-
yeHHasi (OpMyJia TOKa3bIBAeT, 4YTO OO0BEM NPAMOYZORBHO20 na-
pasnsesenuneda paBeH npOu38E0EHUIO RAOWLA0N €20 OCHO-
8arus Ha 8bicOmy.

§ 68. OGbEM NPSIMONA NMPH3MBI.

1. O6b€mM npsiMoii TPEyroJibHOH MPH3MBI.

Tlycrs Tpebyercst HailiTH OGBEM HpsMO i 4’
TPEYroJbHOH IPH3MBI, IJIOMIaJb OCHOBAHHS
KOTOpoii paBHa S, a BbicoTa paBHa h = AA'= N5’
= BB’ = CC’ (uept. 306).

HauepTuM OTHENBHO OCHOBAaHHE IPU3MBI,
T. e. TpeyroibHUK ABC (ueptr. 307, a), u
JOCTPOMM €ro RO NPSIMOYTOJIbHHKA, MJIs ye-
ro uepes BepuiMHY B mnposenéM mnpsimyio
KM || AC n u3 touek“A u C onycTdM Ha
a1y npamymwo nepnenaukyaspst AF u CE. Tlo- —_—
ayuum npsamoyroibHuk ACEF. Tlposensi Bbl- ,4\ VC
cory BD tpeyronsHuka ABC, yBHAUM, YTO
npsaMoyrosibink ACEF pas6unics Ha 4 nps- B
MOYTOJIbHBIX TPeyroabHuKa. [1puuém A BCE = Yep:. 308.

52 H. H. Hukutun
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= ABCD u ABAF = ABAD. 3Hnauur, niomans NpsMOYroJib-
Huka ACEF paBoe GoJblie IJomaiu TpeyronbHuka ABC, T. e. pas-
Ha 2S.

A D’ ¢’
4
A p ¢ f B E’
|
|
|
|l .
X —_LD i
KF B E ™ |/ \//)_40
F B E
a) 6)
Yepr. 307,

K nanuoft npusme ¢ ocHoBanuem ABC mnpHUCTPOUM NPHU3MHI C OCHO-
Bauusimu BCE u BAF u Bbicotoit A (uepr. 307, 6). Ilosyuum mpsimo-
yrospHb# napassesnenunes ¢ ocHoBanuem ACEF.

Ecnu stor napansienenune] pacceuéM MNJIOCKOCTbIO, MPOXOAsILeH
yepe3 npsimble BD u BB’, TO yBHAHMM, YTO NPSIMOYTOJIbHBIH NapasnJie-
Jenune], cocTouT M3 4 npusm c¢ ocHoBaHusmu BCD, BCE, BAD
u BAF.

[Tpuamsl ¢ ocnoBanusimu BCD u BCE MoryT GbITb COBMEIIEHBI, TaK
Kak ocHoBaHus ux paBHul (ABCD = ABCE) u TakXke paBHH HX 6o-
KOBble pé6pa, sIBJsiomecs: NMeprneHJuKy/spaMd K OLHOH IJIOCKOCTH.
3HauuT, OOBEMBI 3THX MNpPHU3M paBHbl. Takxke paBHbl OOBEMBI IpH3M
¢ ocHoBauusimu BAD u BAF.

Takum o6pasoM, oKasbiBaeTcsi, 4TO OGBEM JaHHOH Tpeyre/bHoH
npusMmsl ¢ ocHoBavueM ABC BABoe MeHblle 00bEMAa NPSIMOYTOJLHOrO
napamenenunena c ocHoBauuem ACEF.

I1am u3BecTHO, YTO OGBEM NPSIMOYTOJIBHOTO HapaJjiesenunefa pa-
BeH IIPOU3BEAEHHIO NJIOMIAH €r0 OCHOBAHHUsI Ha ELICOTY, T. €. B JJAHHOM
cayyae paBeH 2SA. Orcioa 00béM AaHHOH NPSAMOH TPeyroJibHOMi NPH3MBbI
paseH Sh.

OC6%ém npamoi mpeyz0r6HOE npu3msvt paseH npoun3se-
OCeHII0O nAOW,a0n €€ OCHOBAHUS HA BbICOMY.

2. 0O0bém npsamoil MHOrOyroJibHOH MPH3MEI.

Uro6bl HalTH O6bEM NPAMOH MHOrOYroJbHOH MpPH3MBI, HampuMep
MATHYTOJMILHOH, C IVIOUAAbl0 OCHOBAHUS S M BHICOTOH A, Pa3olbéMm eé
Ha TpeyroJibHble Npu3Mbl (4epT. 308). OGo3HauMB MJIOMIAAU OCHOBAHMS
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TpeyroJibHEIX NPH3M yepes Sy, Sy B S;, @ 06bEM JaHHOH MHOTOYTO/IbHOM
npuaMmbl yepes V, nosyuum:

V = S,k + Syh+ Ssh,

W V=(5 +8S;+Syh.

U oxkonuaresvHo: V = Sh. !
TakuM ke NyTéM BHIBOAMTCS ¢opmyJaa o6béMa |
npsIMOH TpPH3MBI, HMeollell B OCHOBaHHMH JII060H MHO- :
rOYroJIbHHUK. ) |
3Hauut, 00%ém LA10000L npamod npu3mot § | 11
pasen npon3se0eHuio niouLa0u eé OCHOBAHUR L

Ha 8bicomy.

Ynpascuenusn.

1. BuiuHcauTb 06BbEM NPSIMON NPH3MbI, HMeIOLIEH B OCHOBa-

HUH NapaJJieslorpaMM, IO CJAEAYIOUIHM JaHHHIM: YepT. 308.
OcHoBaHnue Bricora .
- Bricora O6béM
napasn- napan-
JejorpaMMa |  JIeJOrpamMMa TIpH3MH TpHIMEL
a) 30 cm 8 cm 45 cm
6) 17,5 cm 6,4 cm 35 cm
B) 6,5 m 4,8 10 »
r) 4,8 om 35 cm 0,4m

2. BHYHCANTL OGBEM NPsiMONl NPH3MbI, HMelOLleil B OCHOBAHHH TPEYrOJbHHUK,
10 CJeAYIOUIMM JAaHHEIM:

OcuoBanue Bricorta BricoTa ..
TPeyroJbHHKa | TpeyroJbHHKa NPU3MEl O6ném npusmel
a) 18 cm 9 cm 20 cm
6) 0,7 » 0,65 u 1,2 m
B) 0,65 M 48 cm 1,5 m

3. BriuHCaHTb 06Bb€M NpPAMON NPHU3Mbl, HMelollell B OCHOBaHHH PaBHOCTOPOH-
HHiI TPeyroJqbHHK co cTopoHoil B 12 cm (32 cm, 40 cm). Bricora npuamu 60 cm.

4. BriyHCAHTDL 06BEM NpPAMOH NMPU3Mbl, HMelOLlell B OCHOBAaHHH NpPSAMOYIoJib-
Hblil TPeyroJbHHK ¢ KareramMu B 12cm H8cm (16 cm u 7 cm; 9 m v 6 m). Bricota
npuamu 0,3 m.

5. BLIunCAHTL 06BEM NPAMOI NPU3MBI, HMelolel B OCHOBaHHH TpanelHio ¢ na-
panjiebHbIMH cToposaMH B 18 cm u 14 cm u BhicoToili B 7,5 cm. Bricora npusmbl
40 cm.

6. Briuncauth 06b€M Baluel KJ1acCHOH KOMHATH (PH3KYJAbTYPHOro 3aja, CBoei
KOMHAaTh).
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7.-Tonmasi nosepxHocts KyGa paBHa 150 cm® (294 cm?, 864 cu®). Buuncants
06BbEéM sTOro Kyba.

8. lnuna crpouTesbHOro Kupnuua — 25,0 cx, mupuHa ero — 12,0 cm, Tosmy-
Ha — 6,5 cm. a) Buiuucaurs ero o6béM. 6) Onpepenauntb ero Bec, ecjiH 1 KyO6u-
4YeCKMA CaHTHMeTp KHpmHua BecHT 1,6 2.
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Yepr. 309.

9. CKOJIbKO IUTYK CTPOHTENILHOTO KHPIHUa NOTPebyeTcsl A/ MOCTPOHKH CnJIoM-
HON KHPNHYHOMN CTEHH, HMelolel GopMy NpAMOYroJbHOro napaJjJesienuneia LJH-
Hoi1 B 12 m, mmpuuoit B 0,6 # H BhICOTOH
B 10 »? (Pasmephl KHpmHua B3fiTb H3
ynpaxuenus 8.)

10. JnuHa yucTto o6pe3Hoil AOCKH
paBHa 4,5 m, wHpHHA — 35 cM U TONI-
muHa — 6 cm. a) BEIUKCAHTE €8 06bEM.
6) Onpenenute €€ Bec, ecau 1 KyGuue-
CKHil zeuumerp JAocKH BecHT 0,6 xe.

% /%/4 11. CKOJNIbLKO TOHH CEHa MOXHO YJIO-
/ //// JKHTb B CEHOBAJI, NOKPLITHIH ABYCKAaTHOMH
/ /////; kpolwed (yept. 309), ecan gnAHHA ceHo-
& 777777 panapaBHa 12 m, WWMPHHA — 8 M, BEICO-
Ta — 3,5 M M BHICOTA KOHbKA KpBbIIIH
Yept. 310. paBHa 1,5 #? (YaenbHblil Bec ceHa npH-

Hare 3a 0,2.)
12. Tpebyercs BhiKonarb KauaBy ajauHoit 0,8 x#; B paspese KaHaBa HOJKHA
HMeTb GopMy Tpaneudd ¢ ocHoBauusMH B 0,9 m u 0,4 M, U ray6uHA KaHaBbl

nonxHa pasuarbcs 0,5 # (4ept. 310). CkeJIbKO KY6OMETPOB 3eMJIH NMPHASTCA NpH
5TOM BBIHYTB?




» rJ1ABA VII.
OKPY)KHOCTb H KPYT. LIUJIMH]P.
§ 69. MOCTPOEHHE OKPY)>XHOCTH NO TPEM JAHHBIM TOUKAM.

3apaua. Yepes mpu mouku; He nexcaujue HQ 00HOL npAmol,
nposecmu OKPYINCHOCb. g

IycTs Ham jJaubl TpH Toukd A, B u C, He Jexaiue Ha ofHO#H Tpsi-
moii (uept. 311). Coenunum stH Touku orpeskamu AB u BC. YroGh
HalTH TOYKH, PaBHOYAANEHHBIE OT TOYEK A
u B, paspenum orpe3ok AB nomnosnam 4 ye-
pes ero cepequHy (Touky M) npoBeném npsi-
Mylo, nepneHiukyJasipuyio Kk AB. Kaxnas
TOYKa 3TOro NEepHeHIHKYJsipa OLHUHAKOBO
yaasneHa ot Touek A u B (§ 27, n. 4).

Uto6r HaliTH TOYKH, paBHOYAAJEHHbLIE
or touek B u C, pasmesum orpe3ok BC
MIOTIOJIAM H Uepe3 ero cepeiuHy (Touky N)
NpoBefEéM MpSIMYIO, TNeplneHAUKYJsIPHYIO
BC. Kaxnas Touka 3TOro IepreHIHKY-
Jsipa OJUHAKOBO yAaseHa oT Toyek B u C.

Touka O nepeceueHHs 3TUX INepleHH- Yept. 311.

KyJaspoB GyleT HaXOAHTbCS Ha OAMHAKO-
BOM PacCTOsIHHH OT AaHHBIX ToueK A, B u C (A0 = BO = CO0). Ecau
Mbl, IpHHAB TOukKy O 3a UEHTp Kpyra, paguycoM, pasHbim A0,
NpOBe/léM OKPYKHOCTb, TO OHAa NPOHAET uepe3 BCe JaHHBIE TOYKH
A BucC N

Touka O siBnsieTCs €AMHCTBEHHOH TOYKOH, KOTOpasi MOXKET CJIYKHTb
LIEHTPOM OKDY2KHOCTH, NpoXoAsiuel uyepes Tpu Toukd A, B u C, He
Jiexkalye Ha OfHOH NpSIMOM, TaK Kak ABa NepleHAMKYJ/Isipa K OTpe3kaM
AB u BC moryr nepeceuscsi TOJbKO B ORHOH TOuKe. 3HAUMT, 3ajaya
HUMeeT €IUHCTBEHHOE pelleHHe.

IlIpumeuanune Ecau tpu Touku A, B u C 6ynyr Jexarb Ha
OIHOH NpsMOH, TO 3ajaua He GyJeT HMETb PELIeHHs, TaK KaK NepIeH-
JUMKyJapbl K orpeskaM AB m BC GyayT napaiesbHH M He Oyler
CYLIECTBOBATh TOYKH, OAWHAKOBO yAanéHHOH oT Touek A, B, C, T. e.
TOYKH, KOTOpast MorJa Obl CJYXKHTb LEHTPOM HCKOMOH OKPYXKHOCTH.

Ecau coenunuth orpeskom Toukd A u C U CcepeiHHy 3TOro or-
peska (Touky K) cOefMHHTBL ¢ LeHTpoM OKpyxHocTH O, 10 OK Gyzer
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nepnesauxkynsapia k AC (gepr. 311), Tak Kak B paBHOGELPEHHOM
Tpeyrosbiiike AOC OK sBaslercs mefmano#, nostomy OK | AC.

Cnencrsue. Tpu nepnenduxkyaspa K cmopoHam mpe-
V20AbiuKa, RPOBEOEHHbLIE uepe3 ux cepediuHsl, nepecexka-
wmncs 8 00HOIL mouKe.

§ 70. AUAMETP, NEPNEHAUKYJISAPHbLIA K XOPJE.

Teopema 1. Huamemp, nepreHOuKyYAspHuiii K xopoe,
Oesum 3nty xX0p0y u cmsazueaembvle €10 0yzu NONOAAM.
Mycrs nuamerp AB nepnenaukyasped K xopfie CD (uepr. 312).
Tpebyercsi nokasarb, yto CE = ED, wCB =
= wBD, wCA = UDA. A

CoenuBuM ToykH C 1 D C HEHTPOM OKPYK-

Hoctd O. B paBHOGeJpeHHOM TpeyroJbHUKe

COD otpe3ok EO sBasieTcs: BBICOTOH, Ipo-

BefiéHHOH M3 BepmMHBl O Ha ocHoBaHHe CD;
2

, 0
caejoBarenbio, OF sBasieTcss U MeJHaHol H 7
6uccekrpucoil, T. 6. CE = ED n £1 = £2.
Ho 41 u £2 cytb UeHTpaJbHBIE YyIIBL
Orciola paBHbl M COOTBETCTBYIOIiHE HM v/
JIyrd, a umMeHHo wCB = wBD. HOyru CA B
n DA Takxe paBHBHI MeXIY CO0OH, KakK A0ONOJ- Yepr. 312.

HSOIME DPAaBHblE AYTH JO MOJYOKPYKHOCTH.

‘Teopema 2 (o6partnas). Juamemp, npos8eOéHHoLi wuepe3
cepeonny xopoot, He npOX00RWEl uepe3 YyeHmp, nePrerousy-
AAPEH K Heil u Oeanm Oyzu, cmszugaemsie X0pOO0L, nONOAAM.

Ilycts nuamerp AB penur xopay CD nonosam. Tpebyercst Zokasars,
yro AB1 CD, wCB = wBD u \CA = \UAD (uepr. 313).

Coenunnm Toyku C 1 D ¢ uedtpom kpyra. Ilosyuum paBHOGenpeH-
Hueli TpeyrosibHuK COD, B KotopoM OK
ABJIIETCS MEeJHaHOH, a 3HayuT, H BbICOTOH.
CaenoBaresabio, AB1 CD, a orciopa (no
teopeme 1) cienyer, uro CA = UAD;
wCB = UBD.

Teopema 3 (o6paruas). Jduamemp,
npoBedéHHbLL uepe3 cepedury Oyzu,
Oeaum nonosam xopoy, Cmsazusaro-
wyro 3my 0yzy, B REPREHOUKYAIPEH
K 3moi xopodae.

IMyctes puamerp AB pemur ayry CBD no-
Uepr. 313. nonam (uepr. 313). Tpe6Gyercs HoKasaTb, 4TO
CK =KD n AB | CD.

Coenunum nentp kpyra O ¢ toukamu C u D. B paBHoGenpeHHOM
Tpeyrosibiuke COD otpesok OK sBisieTcsi GHccekTpHcoii yraa COD,
Tak Kak Mo YycJoBHIO TeopemMnl \wCB = U BD, nostomy OK Gyler
H MeJHaHoH ¥ BBHICOTOH 3TOro TpeyrosbHuka. CrlefoBaTenbHO, AHAMETp
AB npoxoiuT yepe3 cepeAHHY XOpAbl H NEpHEHIMKYJspPeH K Hel.
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§ 71. 3BABUCUMOCTb ME)XXAY XOPAAMH H AYIAMH.

JoxkaxeMm Ppsii TeOpeM, YCTAHAB/IUBAIOWUX 3aBUCHMOCTbL  MEXKIY
XOpAaMH H HX AYramu B OLHOM M TOH Ke OKPY:KHOCTH HJIH B PaBHBIX
OKPYKHOCTSIX.

Ilpn stoM OyAeM HMeThb B BHAY IYTH, MEHbIIHE IOJYOKPYKHOCTH.

Teopema 1. Pasubie Oyzu cms-
2UBAIOMCS PABHOIMU XOPOAMU.

Ilycte nyra AB pasua nyre CK. Tpe-
6yeTcs JoKasarth, yTo M Xopia AB pasHa

xopae CK (uepr. 314).

B JokaszateabcTBo. CoeanHum
KOHIIbl XOpJ C LEHTPOM OKP Y KHOCTH — TOY-~
kot O. Tloayuennnie TpeyronbHuku AOB
u KOC paBHBI, TaK KaK MMEIOT MO JBe Co-
OTBETCTBEHHO paBHblE CTOPOHBI (PagUyCHI

C K ONHOH OKPYKHOCTH) H MO paBHOMY Yray,

Uepr. 314. 3aK/IOYEHHOMY MEXAY S3THMH CTOpPOHAMU
*  (3TM yrsiBl paBHBI, KaK UEHTpPaJbHbIE, CO-

OTBCTCTBYIOIIME paBHBIM Ayram). CnenoBarenbHo, AB = CK.
Teopema 2 (o6patHas). Pasrbie X0p0Osi cms2uBCrom pas-

Hoble Oyzu.

IMycts xopna AB pasua xopae CK.

TpeGyercsi noKasaTh, yro ayra AB
pasHa ayre CK (uept. 314).

HNoxaszarteabcTBo. CoeluHuM
KOHIBl XOPJ C LIEHTPOM OKPY>KHOCTH—
toykoit O. TlosyueHHBle TPEYTrONbHUKH
AOB n KOC paBHB 1O TpéM COOT-
BETCTBEHHO paBHBIM ctopoHam. Ciie-
Jopare/ibHo, paBHbl yrisl AOB u COK;
HO YIJIbl 5TH LEHTPaJbHbIE, COOTBETCT-
Byiouiue ayram AB u CK; u3 paseH-
CTBA STHX YIJIOB CJEAyeT paBeHCTBO
ayr: wAB = UCK.

Teopema 3. bosbuias 0yza
cmsazugaenicau 60abuweli xopooii.

IMycts ayra AB Gosbwe ayrn CK
(ueprt. 315).

TpeGyercsi fokasaTh, uro xopaa AB Gosbiue xopasl CK,

HJoxasarteasncrtso. [lepensunem no okpyxxsoctu Ayry CK
TaK, yToGbl Touka K coBMecTHJach ¢ Toykoi A, Toraa touka C 3aiimér
nonoxkewne C’ Ha ayre AB memay toukamu A u B, ayra CK npumer
noJioxxenne ayru AC’, a xopaa CK npumer nosoxenue xopasl AC’.
IpoBeném paauycel B Touku A, B u C’. Onycrum M3 neutpa O
neprienaukyasipst OF u OD Ha xopant AB u AC’. B Tpeyro/bHuKe
OFE orpesok OE — kater, a orpe3ok OF — rumnorenysa, No3ToMy
OF > OE, a 3Hauut, u OD > OE,

Uepr. 315.
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Paccmotpum Tenepb TpeyronbHuKH OAD u OAE. B 3TUX TpeyroJb-
Hukax runorenysa OA of6masi, a karer OE wmeHblie Karera OD,
TOrja mo cjaeficTBUI0 M3 TeopeMbl ITugaropa (§ 58) xarer AE 6Gosblue
kareta AD. Ho 3T KaTeTHl COCTaBJSIOT NMOJIOBHHH Xopi AB u AC’,
sHauuT, H xopaa AB Gonbwe xopast AC’. Bcienctsue pareHcTBa
xopn AC’ u CK mnoayuaem AB > CK.

Teopema 4 (o6Gparnas). bOsvwas xo0poa cmsazusaem
u 60sbmyr0 0y2y. '

Iycts xopra AB Gosbiue xopasl CK.

TpeGyetcs foKasars, uto Ayra AB Goabue ayru CK (uepr. 315).

Mexny nyramu AB u CK MOXeT CYIIECTBOBaTb TOJIBKO OAHO H3
TPEX CJAeAYIoIUX cooTHowenui: wAB < wCK;

wAB = UCK;
wAB > UCK.

Ho ayra AB He Moxer 6biThb MeHbine Ayrd CK, Tak Kax Toria
no mnpsimoil Teopeme XopAa AB Gbina 6bl MeHblle xopAbnl CK, a sto
IPOTHBOPEUUT YCJOBHIO TEOPEMHI.

Hyra AB He Moxet GhiTh paBHa ayre CK, Tak Kak TOrAa xopia
AB paBHanace 61 xopfie CK, a 3T0 ToXe€ HPOTHBOPEUHT YCJOBHIO.
Cnenosarensio, wAB > UCK.

§ 72. CBOACTBO AVYT,
3AKJIIOYEHHBIX ME)XAY NMAPAJIJIEJIbHBIMH X OPJIAMM.

Teopema. [yzu, 3axarwuénnsie medxncdy napassens-
HOIMR XOPOaAmi, PABHLL.

[Tycts xopaa AB napanenabHa xopfe CD (uept. 316). TpeGyercs

Jokasatb, uto VAC = UBD. [Ilposeném M
Juamerp MN | AB. Taxk kak CD | AB, B
0o MN | CD. Tleperuém uepréxk 1o AJua-- A, K

Merpy MN Tak, 4yToGBl TNpaBasi YacTb COB-
naJja c JieBOH.
Tornma Touka B coBnajgét ¢ Toukod A, Tak

KaK OHH CHMMETPHYHBI OTHOCHTEJNBHO OCH C\ £ /D
MN (AB | MN no mnocrpoenuio u AK = \!_/
= KB).

Ananoruyio, Touka D coBmajér ¢ TOY- N
kKo# C. Orcrona wAC = UBD. Hepr. 316.

§ 73. BBAMMHOE MOJIO)KEHUE NPIMON U OKPY)KHOCTH.

1. Bo3MOXHBHI crefylomHe TPH CJydasi B3aUMHOTO IOJIOMKEHHs
NpsIMOil U OKPY2KHOCTH:

1) IIpsiMast He uMeeT C OKPYXKHCCTBIO HH ONHOI OOHIEH TOUKI
(uept. 317).

2) TlpaAMas C OKPYXKHOCTbIO HMEET TOJbKO  OAHY OOULYIO TOYUKY
(uept. 318).
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[IpsiMas, uWMeOmWas ¢ OKPYXKHOCTBIO TOJBKO OJHY OGILYIO TOYKY,
Ha3blBaeTcs KacCaTeJdbHOH K OKPYXHOCTH.

1

Yepr. 317, Yepr. 318. Yepr. 319.

3) Ilpsimasi uMeeT C OKPYXHOCTbIO AiBe obuue TOukH (uepr. 319).
Takas npsiMasi HasblBA€TCH CEKYIeH.

2. TeopeMbl O KacaTeJbHOH K OKPYXKHOCTH.

Teopema 1. Illpaman, nepneHouxKyasapuas K paounycy
8 KOHEuHOU e20 mouKe, sedcaujeli HA OKPYNWCHOcmu, 56-
AREMCA KACAMENbHOL K OKDPYNCHOCHIA.

Ilycte OM — papuyc okpyxHoctd, CD | OM (uept. 318).

TpebGyercs1 pokasath, uro CD — KacaTeqbHast K OKPY»KHOCTH.

JdokxasateabcTBo. Ecoiu OM | CD, To paccrosinie OT
nentpa O 1o Jso6oii Apyroi Touku npsimoii CD Gosbiue papuyca OM,
cJIeIOBaTeNIbHO, BCSIKas Touka npsiMod CD, kpome Touku M, JiexuT
BHe kpyra. Ilostomy Touka M — eIMHCTBeHHas o6uiasi TOYKA NPAMOH
CD W OKpYXHOCTH, a 3TO 03HauaeT, yTo CD — KacaresabHast K OKPYX-
HOCTH.

Teopema 2 (oGpatrHasi). Kacameavrnas K OKpYICHOCHL
nePneHORKYAAPHA K paonycy ISmoOu OKPYICHOCHMU, npose-
OEHHOMY 8 MOUKY KACAHUSA.

[Tycty npsmasi CD — kacarejbHast K OKpy:XHocTH ¥ M — Touka
KacaHusl.

TpeGyercs nrokasarb, yto CD | OM (uepr. 318).

HoxkasaTteascTso. Eciu npamas CD kacaeTcst OKPYKHOCTH
B Touke M, To Bcsikas Apyrast Touka npsimoilt CD 6yaer HaxXxoLUThCsi
BHe Kpyra, OorpaHM4eHHOro 5TOH OKPYKHOCTbIO, CJ/eloBaTe/bHO, pac-
CTOSIHHE OT KaXJoH TOukKH mnpsiMoii CD Jo ueHTpa, Kpome Touku M,
6yner Goabuie paccrosiHusgs OM — pajuyca OKpPYKHOCTH. 3HAuHT,
3TOT PaJUyC €CTb HaHMEHbIIHH M3 OTPE3KOB, COCAMHAIOMWMX TOUKy O
c Toukamu mnpsimoit CD, mostomy OM _| CD.
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3. CeoiicTBO nmyr, 3aKJIOYEHHBIX MEXKAY KacaTeJbHOMH
M napajje’ibHOi efi xopaoi.

Teopema. JJAdyzu, 3aKA104EHHbIE MEHCOY KACAMEABHOE 1

£ B RAPAANEABHOL el xOpO0#, pasHbt.
4 = Ilycte kacateavHas AB u xopaa CD
napansenbHbl. Toyka E — Touka KacaHus

C p 1psmoil AB c okpyxHocTbio O (uepr. 320).
1_ TpeGyerca Jnokasarb, uro v CE = UED.

0 Jas JoKasarenbcTBa  COEAHHHM  TOYKY

Kacauusi E ¢ UEeHTpPoM Kpyra.

OE | AB, a tak kak CD || AB, 7o
OE | CD, a nepneHAIHKYJsip K XOpne,
NpPOBENEHHBII M3 1IEHTPa TOH Ke OKpPYXK-
HOCTH, JEJHUT CTSITMBaeMyl ep Ayry Ino-

Hepr. 320. nonam. Caegosartenbdo, wCE = ED.

4. TocTpoeHne KacaTesibHOH K OKPYXHOCTH.

3apaua. Ilocmpoums npamyro, rkaca-
MENLHYI0 K OKPYNCHOCMU 8 OQHHOL eé mouke.

Jana okpyxHocte O, TpeGyercsi Inpo-
BECTH TPSIMYIO, KacaTesJbHYIO K 3TOM OKpYXK-
Hoctu B Touke M (uept. 321).

TlpoBeném pamuyc OM u uepe3 KOHEUHYIO
ero Touky M mnposeném npsmyio KM, nep-
NEeHAUKYJISPHYIo K paauycy. o rokasanHomy
panee npsamas KM Oyaer kacare/bliod
K OKDYKHOCTH.

Yeprt. 321.
§ 74. BBAUMHOE NMOJIO)XEHKE ABYX OKPY)XHOCTEM.

Ilpawvasi, mpoxopasimasi uepe3 LEHTPHI ABYX OKPYKHOCTeH, Hasbl-
BaeTCsl JIMHUEH IeHTPOB.

PaccmoTpHM B3anMHOE pacroJioxkeHHe JABYX OKpPY2KHOCTEN.

1.LOKpyXHOCTH He HMeIOT o6ulell TOYKH.

a) OKpyKHOCTH JIexXar OJHa BHe APYTOii.

B sTOM csyyae paccrosiHMe MeXAY LeHTpaMH GoJibllle CYyMMBI pa-
auycoB: 00" > R -+ r (uept. 322).

6) OfHa OKPYXKHOCTb JIEXKUT BHYTPH APYTOH.

,I S
¢C'> R4 00 Rt

| Yepr. 322, Yepr, 323,
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B sToM cayuae paccTosiiie MeXAY UEHTPaMH MeHbllle Pa3HOCTH
pamuycoB: 00" < R —r (uepr. 323), Tak Kak R —r = 00"+ MN.

2. OKpPYyXHOCTH HMeWT TOJbKO OJHY o0mylto
TOY KY.

Takue OKpY}KHOCTH Has3biBalOTCA Kacatomumucs. B stoM cayuae
TOYKA KacaHus JIEXKHT Ha JMHUM LEHTPOB M PacCTOsiHHE MeXAY IeHT-
paMu paBHO:

Yepr. 324. YepT. 325.

a) cymme ux paiauycos: OO' = R -}-r (BHeluHee KacaHHe, uepT.
324);

6) pasHoctH ux paauycoB: OO’ = R —r (BHyTpeHHee KacaHue,
yept. 325).

3. OKpyXHocTH nepecekawoTcs (uepT. 326).

B atom cayuae paccrosiuMe MexKJY HEHTpaMH MeHblle CyMMBI pajH-
ycoB H Gosbuie MX pasHoctH: 00 < R-+r, 00" >R —r (§ 16).

CnpaBef/iMBbl ¥ OGpaTHbIE NpeNJIOXKEHHS:

1) ecin 00" > R +r wau 00" < R —r, TO OKPYKHOCTH HE HMeEIOT,;
obuieil TOuKwM;

2) ecin 00" = R -}r wau OO0’ = R — r, TO OKPY2KHOCTH KacaloTcs;

Yepr. 326. Yepr 327.

3) eciu 00" < R-4r u OO0 >R—r, TO OKDYXHOCTH mepece-
KaloTcsl.

Bce npensioxkenus, HajoxKeHHble B § 74, JaHbl 6e3 JoKasaTe/bCTBA.
Onu mMoOryT GHITb CTPOTO JOKasaHbl, KaK M JpyTrHe MNpeJJIOXEeHHs,

OKpyKHOCTH, HMelOmide OOLHA LEHTP, Ha3bBAOTCA KOH I EHT-
puyeckuMu. [Ilpu paBHBIX pajguycax OHH COBMEIAIOTCH  TpH
Pa3/IMyYHBIX pajHycax — He HMelOT HH OJHOH oOuleHd Touku (yepT. 327).
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§75. CBOWCTBO KACATEJIbHbIX, MPOBEJAEHHBIX K OKPY)XHOCTH
U3 OJJHOM TOUKH.

Teopema. Ecan u3 KaxKo#-Hub6y0b mouxku npogecmu 08e
KacamenbHbie K OKDYICHOCMU, MO UX OmMpe3Ku Om OaH-
HOIi mouxKn 00 moOueK KAcanus paBHbL Medcdy c000h u
yeHmp OKDYIHCHOCMIL HAX00UMCS HGA 6ucceKkmpuce 3yzaa,
00pa308aHH020 3MuMU KacameabHbimL,

Iycte AB u AC — KacateabHble K OKpy:kHocTH O (uepr. 328).

TpeGyercss JRokasarb, uto AB = AC u
B g OA siBisiercs GuccexTprcoil yraa 4, 1. e.
Ll = £2.

Tpeyroneuuku OBA u OCA nupsimo-
yrosbHble, TaK Kak KacarenbHble AB u
AC nepneHauky/agpHel K paguycam OB u
OC B Toukax B u C. Cropona OA obuwasi.
Katerst OB n OC paBHBI, KaK pagdychl
OJlHOTO U TOro 2Ke Kpyra. [IpsiMoyrosbHbie
tpeyronbHUKH OBA u OCA paBHH IO TH-
notenyse u Karery. Ortciona AB = AC

Yepr. 328. u £1 = £2, 1. e. OA ecTb GHcCeKTpHCA
yraa A.

Ha sToM cBoficTBe KacaTeJbHBIX OCHOBAaHO YCTPOHCTBO MpHOOpa,
Ha3blBaEMOTO L€ HTPOHCK aTeJ eM, KOTOPH HEPELKO MpuMe-
HSieTC B CTOJIIPHBIX H CJIeCapHBIX MacTep-
CKMX [/l OTBICKAHHsI LleHTpa Kpyra Ha pas-
JUYHHIX feTansx. LlenTpouckaress (uept. 329)
npeactapgasieT co60H yroJi, COCTaBJEHHLIH H3
JIBYX LEPEBAHHBIX MJM MeTa/VIHYecKux IJia-
CTHHOK, B KOTOpOM NpHJesaHa GHCCEKTpHCca
5TOrO yrJa.

LleHTpoHCKaTeNb MPUKJIAALIBAIOT K KPYry
Tak, yTOObl IIJIACTUHKH CTa/H KacaTeJbHbIMH,
U NPOBOAAT NPSMYIO O GHUCCEKTpPHCE YrIvia.
3areM LEHTPOHCKATesNb IIOBOPAYMBAOT H
CHOBa TPOBOJSAT NpPAMYI0 IO GHCCEKTpHCE
yraa. Touka nepeceueHust STHX ABYX IPSIMBIX Hept. 329.
H ONpeJesNHT LEHTP Kpyra.

§ 76. BIMCAHHBIE U HEKOTOPBIE JAPYI'HE ¥YTJIbl

1. Bnucannwiii yroa.

YroJ, BeplIMHA KOTOPOr0 HAXOAUTCH HA OKPYKHOCTH, a CTOPOHBI
ABJSIIOTCA XOPAAMH, Ha3biBAETCS BINHCAHHBIM.

¥Yron ABC — snucannblit yroa. O onupaercst Ha ayry AC, 3akaio-
YEHHYIO MeXAy ero ctopoHaMH (uept. 330).

144



‘TeopeMma. Bnucannoid yzon u3mepsiemcss nos0BLHOIE
0yzn, Ha KOmMOPYIO OH Onupaemcs.

HaJA0 NMOHHMATh Tak: BITUCAHHBIH yroJ COAEpKHUT CTOJIBKO YTIJIO-

BLIX TPafycoB, MHHYT H CEKYHJ, CKOJILKO AYroBbHIX I'PaaycoB, MHHYT

H CEKYHJ| COACPKHTCSI B INOJIOBHHE NYru, Ha KOTOPYIO OH OIIHpAaeETCs.

B

Yepr. 330. Yepr. 331.

Tpu NOKa3aTeNbCTBE 57O TEOPEMbl HAlO pPacCMOTPeTb TPH CJay-
yasi.
[MepBo it cayuan. LleHTp Kpyra JIeKHT Ha CTOPOHE BIHCaH-
Horo yrJaa (uept. 331).

IMycts £ ABC — BnHCaHHBIN yroa M LUEHTP Kpyra O JIeKHT Ha
cropoie BC. Tpebyercs NoKasatb, YTO OH H3MEpSIETCSl IOJIOBHHOM
nyra AC.

Coeaunum Touky A c nenrtpom kxpyra. Ilosyuum pasHoGenpeHHBI
AAOB, B kotopom AO = OB, Kak paluychl OHOIO H TOrO Ke Kpyra.
Caenopareavio, ZA = £B. £ZAOC  sBjasieTcss BHEWHHM MO OT-
nomeHulo K TpeyroabHuky AOB, nostomy £ AOC = £ A + £ B
(§ 39, m. 2), atak Kak yranl A u B paBHe, To £ B cocraBaser

1 2 a0c.
2

Ho Z£AOC wusmepsietca ayroit AC, caenoBatesbHo, £B  u3Mme-
psaetcsi mosoBuHo# Ayru AC.

Hanpumep, ecau wAC conepxut 60°18’, To £B comepxur 30°9’.

Bropoi# cuayuai LledTp Kpyra JeXur MexJly CTOPOHAMH
BrycanHoro yrJa (uepr. 332). -

[Mycts £ABD — Bnucanubiii yroa. Llentp kpyra O sexur mexny
ero cropoHamu. TpeGyercsi nokasaTe, uto £ABD u3mepsiercsi 1oJo-
BuHOM Ayru AD.

N5t nokasatesbCTBa mpoBenéM Auamerp BC. Yron ABD pas6uics
najgsa yrya: £1u Z£2.

Z1 usmepsiercst nosioBHHO# Ayru AC, a £2 u3mepsieTCsi NOJIOBH-

Ho#i nyru CD, cnenosaresnbHo, Becb £ABD uamepsiercs —;—uAC +

-|——;- w CD, T. e. NOJIOBUHOH Iyru AD. Hanpumep, eciu w AD

copepxut 124°, T0 £B conepxur 62°,
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Tperuit cnyuaii. llenTp kpyra JexuT BHe BIHCAHHOTO yrJja
(uept. 333). Ilycte LMAD — pnucannnii yroJ. Lentp kpyra O Haxo-
autcsi BHe yroia. TpeGyercs Jokasarb, yto £ZMAD wuaMepsieTcs moJio-
BUHOH ayru MD.

B8
" A

A

K

c B
Yepr. 332. Yepr. 333.

Jns nokasarenbcTBa npoeeiém auamerp AB. LMAD = ZMAB—
— £ DAB. Ho £ MAB u3amepsietcs % wMB, a £DAB usmepsiercs

—;—uDB. CanenosarenbHo, £ZMAD wuamepsiercs -;—(UMB — v DB),

T. €. —;—uMD. Hanpumep, ecan v MD copepxur 48°38' 16”, To
£ZMAD copepxur 24° 19’ 87,

& e
. \

Yepr. 334.

Cnencrsua. 1. Bce enucannvie yzavt, onuparoujuecs
Ha 00nY u my ogice 0y2y, PagrbL meHc0y cOO06, TaKk Kak OHH
H3MepSIOTCS TOJIOBHHOH OJHOH U TOH xe Ayru (uept. 334, a).

2. BnucanHbli Y204, Onuparownics Ha ouamemp,—nps-
MO, TaK KakK OH ONHpaercsl Ha NOJOBUHY OKpYKHOCTH. IlosoBHHA
OKpYXHOCTH cofiepxkuT 180 AyroBmIX rpaaycos, 3HauuT, yroj, OIH-
patouuiicss Ha Juamerp, coaepxut 90 yrioBeix rpanycos (dept. 334, 6).
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2. Yroa, o0pa3oBaHHbiii KacaTeJbHOH M XOpPHOW.

Teopema. Yz20xn, 00pa3o8anneblli KacameabHOl u xO0p-
006, u3smepsemcs nOA0BUHON Oyzi, 3AKAIOUEHHOI MeIHCOY
€20 CMmopoHamu.

[Mycte £CAB cocraraed xopmoit CA u
KacaresibHO# AB (uept. 335). TpeGyercs mo-
Kas3aTb, YTO OH H3MepsieTcsi NosioBuHOMH \wCA.
[TpoBeném uepes Touky C npsmyio CD || AB.
Bnucaunbiiit £ACD uaMmepsieTcsi INOJIOBHHOH
ayru AD, HO wAD = UCA, TaK Kak
OHH 3aKJ/IOYeHH MeKAY KacaTesqbHOH U Na-
pastenbHOi  eli  xopiaoil. CuenoBatesbHO,
£ZDCA wuamepsiercs moJsoBuHoi nyru CA.
Tak kak jauubli LCAB = ZDCA, t0 H
OH H3MepsieTcsl moJioBuHOi ayru CA.

Z QL

Yept. 336. UYepr. 337.

Ynpasxcnenusn.

1. Ha yeptexe 336 HafiTH KacareJbHbie K OKPYKIIOCTH 6JIOKOB.

2. Tlo ueprexy 337, a nokasarb, uto yroa ABC nsmepsiercsi moJycyMmol ayr
AC u DK.

3. To ueprexy 337, 6 fokasarb, 4To yroj AMB uaMepsieTcsi MONYpPa3HOCThIO
ayr AB un CE. :

4. Yepes Touky A, Jlexkawmylio BHYTPH Kpyra, C NOMOLIbIO YEPTEXKHOrO Tpe-
yroJibHHKa MPOBECTH XOPAY Tak, YTOOB OHa B TOuKe A pasjesusach NoMoOJaM.

5. C moMoLIbI0 4epTEKHOrO0 TPEYroJibHHKa pa3feJuTh AYry Ha 2, 4, 8... paB-
HbIX yacTei.

6. Onucarb KaHHBIM PaJIHyCOM OKPYIKHOCTBb, MPOXOASLLYIO Yepe3 ABe HaHHLIE
toykH. CKOJIbKO peLIeHHH HMeeT 3anaya?

7. CKOIbKO OKPYXKHOCTeil MOMHO NpPOBECTH 4epe3 JAaHHYIO TOUKY?

§ 77. JJIHHA OKPY)KHOCTH.

B psifie ca1yyaeB JUIMHY OKPYXKHOCTH MOXHO ONpPEJEMTh Henocpes-
cTBeHHO M3MepenHeM. Hampuwmep, 4ToGHl y3HaTh, YeMy paBHa AJIHHA
OKPYKHOCTH BeApa, crakaHa (uepr. 338, rae OKpYKHOCTH 0GO3Haue-
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HEl TIYHKTHPOM), HYKHO OKPYXKHOCTb OGBECTH LIHYPOM, 3aT€M BHINpS-
MHTb €ro ¥ H3MEpHThb MOJyueHHblH oTpe3ok. Ho Takum o6pa3om Hame-
PHUTb JJIMHY OKPYKHOCTH He BCera BO3MOXHO. OGBIKHOBEHHO IJIHHY
OKDPYKHOCTH OMPEJEeNSOT MO AJIHHe Auamerpa (Wiu pajuyca).

Yepr. 338. '

Tponenaiite Takoit onbiT. MamepbTe AMHHY KaKoi-HHOYIb OKPYXK-
HOCTH M €€ JuameTp. 3areM Yy3HaHTe, BO CKOJBKO pa3 JJHHA
OKPYKHOCTH GoJblile JJHHBI CBOEro AHaMeTpa, T. €. Hailiute OTHOLIe-
HYe OKDYXKHOCTH K cBoeMy Auamerpy. IIpomesnafite 310 HeCKosbKO
pas, Gepsi pas/IHYHble OKPY2KHOCTH. Y Bac BCET/a OTHOIIEHHE OKPYX-
HOCTH K CBoeMy auameTpy GyAer Gousibmie 3 u MeHbuie 4. TouHble
BbIUHCJIEHHsS] TNMOKAa3a/iM, YTO 5TO OTHOLIEHHEe BhIpaxkaeTcs GeCKOHEeuHoi
HernepHOAHYECKOH JecaTHyHOoH Apobeio 3,141592... .

Unco, nokasniBaioliee OTHOLIEHHE OKPYKHOCTH K CBOEMY JHaMeTpYy,
COrJIaCHJINCh 06G03HayaTh rpeueckoil GyKBoit m (nu).

OGLIKHOBEHHO TIPH BBLIYHCJICHHAX HJIHMHBI OKPYXKHOCTH OrpaHHuH-
BAalOTCs1 COTHIMM JOJISIMH H NPHHUMAOT Tt == 3,14.

Ecau pnuHy okpy:HOCTH 06GosHauuTh GykBo#l C, Auamerp — GOyK-
Boil D, paguyc — GYKBOii 7, TO IOJTyYUM JAJI51 BBIUHCJIEHU S JJIMHBI OKPY2K-
HocTH Takyio ¢opmyny: C = Dn, uan C = 2rn. OOBIKHOBEHHO NpH-
HsaTo nucath: C = =D, uau C = 2mr.

Yanpaxcnenus.

1. BHYMCAHTBL AIMHY OKPYXKHOCTH, ecaul D = 10 cu (20 cm, 4 m, 0,5 »).

2. BHIYMCIHTD LJIHHY OKPYIKHOCTH, ecaH r = 15 cm (75 mm, 3 », 0,2 m).

3. lnuHa okpyxHOCTH paBHA 628 mm (9,42 ). BuuMcaUTL €é aHaMeTp H
pamuyc.

4. ITmamerp KoJeca aBToMoGHas paeed 0,75 m. Kakoe paccrosiuHe mpowén
aBTOMOGHJIb, €CJIH ero KoJieco caesajio 2000 o6oporos?

5. Ileranp, uMesinas B nonepeuHuxe 160 mm, npu o6paGoTke HAa TOKAPHOM
cranke jenana 300 060poToB B MHHYTY. BEIYHCJAHTL mepBOHAYaNbHYIO CKOPOCTh
pe3aHMs 3TOif JieTaJu B CEKYHAY.

6. Cocna na Beicote 0,5 # OT MOBEDXHOCTH 3eMJIH MMeJIa B OKPY2KHOCTH 280 ca.
Briuncants €€ ToNHHY (ZHaMeTp) HA 3TOH BHICOTE.

§ 78. JJIMHA JIYTH B n°.

LITOﬁbl HalTH JJIMHY AYTH B n°, HaJlo CHayana ONpENesHTh AJHHY
ayru B 1°, 17s yero IJIMHY OKPYXKHOCTHM pasfiesuth Ha 360, a 3ateM
NOJIy4€HHBEI Pe3yJbTAT “yMHOXKUThL Ha A,

2rrn RIR
[Tonyyaem. gopmyay: [ = = ——, rje [ — AJuHa AYTH.
y dopmyry 360 150" TR A Ry
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§ 79. NJIOIAAb KPYTA.

PasnenuM OKPYKHOCTb Ha BO3MOXKHO 6OJIblliee YHUCJO PaBHBIX gac-
Tell, Bce MOJy4YeHHblE TOUKH JeJEHAS COEIMHAM C LEHTPOM OKPYXKHOCTH,
a coceiHHe — IPYyr ¢ APYroM XOpAamH.

Takum 06pasoM MOJYYHM psii  PaBHBIX
paBHOGEIPEHHBIX TPEYroJbHHKOB (uept. 339).

[Tiomane KakJIOTO TPEYroJbHHKa paBHa
ah

- e a — oCHOBaHHe ero, h — BHICOTa.
OGo3HauuB uyepes S’ cymmy MJOMafed Bcex
MoJIyueHHbIX TPEYroJbHHUKOB, MOJy4uM (op-
MYJTy:
' h , an-h
S=2L.n uwm § =
2 2 Yepr. 339.

YUCJIO TPEYTrOJbHHUKOB.

Cymma mJiouiafiell BcexX TpeyrosbHHKOB (S’) BecbMa 6/H3Ka K IJIO-
maau  Kpyra (S), cyMMa oCHOBaHMH BCEX TPEYroJbHHKOB (an) BecbMa
6au3Ka K gauHe okpyxHoeTH (C), a Beicota (h) KaxI0ro TpeyrosbHUKa
BechbMa O/H3Ka K pajguycy (r) Kpyra.

Ecau npeHeGpeub He3HAUMTEJNbHBIMHM DPasJMYHsMH B pasMepax, TO
nosyuuM (GopMyJay MJOWAAX Kpyra:

Cr
S = -
2wr.r
[locsie mpeoGpasoBaHus MOMYYHM S, = ﬁ2 , wm S, =
a ofo3HayuB yepe3s D AuameTp Kpyra, MoJayduM:
nD?
Sl(p = T .

Cr
Mpumeuganue B dopmysne Sp= > NOCTaBJIeH 3HAK TOYHOro, a He

npuGIMKEHHOTO DaBEHCTBA, XOTS HA OCHOBAHHMH NPOBEAEHHOIO PAcCyXKAEHHS Mbl
MOrJiH Gbl €ro CYMTaTh NPHOJIHKXEHHLIM, HO B CTApIIMX KJAcCaX CPefHel LIKOJILI

Cr
LOKA3HBAETCH, UYTO PABEHCTBO Syp = - He NpHOGAHKEHHOE, @ TOUHOE.

Ynpascrerus.

1. BEIYHC/INTD MJOWAAL KPYra, ecau ero paguyc paseH 5cm (35 cm, 3 m,
0,5 #, 150 mn).

2. BuiuucauTh nJiomagp Kpyra, ecau jpuamerp ero paseH 20 cu (15 cm,
200 mm, 2 m, 0,4 m).

3. JauHa OKpYXHOCTH kpyra 94,2 cs. BLMHMCAHTBL MJOWIAJb STOrO Kpyra.

4, [lnvHa OKPYXHOCTH UHJHHAPA B MallHHe paBHa 628 mm. BriuucauTs nuao-
majgb NOPIUHSA AJS 5TOrO LHUJIHHApA.,

§ 80. MJIOIIAAL CEKTOPA.

CexTOpOM Ha3BLIBAETCA 4acTh Kpyra, OrpaHuyeHHas JABYMs paju-
ycamu u ayroil. Ha ueprexe 340 cekrop AOB 3sawTpuxoBaH.
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Uto6el HafTH nJaomaie Ccekropa, Ayra
KOTOPOro COAEpXKHUT n°, Halo MJomane Kpy-
ra paspeautb Ha 360 U MOJyyeHHHIH  pe-
3yJbTaT YMHOXHTbL Ha 7.

2n 3

Mosnyuaem dopmyay: S = %0— , rmeS —

momanb CeKTopa.

§ 81. LMJIMHAP.
1. O6pa3oBanue UUIAMHApA.

B okpyxaromeil Hac AeHCTBHTE/BHOCTM BCTPEUAETCS MHOTrO Mpef-
MeTOB, HMelomuX (GopMy LHMJMHApa, HampuMmep Beapo (ueptT. 341),

Yepr. 340.

° —_

S - -
=
|
|
|

It/’— T~
g\\\\ i ~—__--
YepT. 343. Yepr. 344.

__OcHoBanue

- T~
// \\ ]
f S UYunurdpuueckas
|\\\\ 7 noBepxHocmo
i i :‘;\
L~ -~ 7T TN
4 A vd N\
\ / < .
S~ _ U\OCHobaHue
Uept. 345. Yepr. 346.

KOHcepBHas GaHka (uepT. 342), meHan (uepT. 343), KYCOK NPOBOJIOKH
KPYIJIOrO CeUeHUs U T. A.

Huaunap wmoxeT ObiTb 0OpasoBaH BpallleHHeM MpPSIMOYTOJIbHHKA
BOKPYT OHOIl U3 ero cTopoh (uept. 344, 345).

Lpnueap HMeeT JBa OCHOBaHMs, KOTOpHIE SIBJSIIOTCS KPYram,
u GOKOBYIO NIOBEPXHOCTb, KOTOpas Ha3biBaeTC L HJHUHAPHUUYECKOH
NoBepxXHOCThIO (4epT. 346).
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2. PassépTtka unauvnapa.

Ecin GokoByi0 MOBEpXHOCTb LHJAHHApA PasBEPHYThb H MOJIOXKHTH
HAa IJIOCKOCTb, TO MOJYYHM MHPSIMOYTOJIbHHUK (4epT. 347)

PasBéprka mnoJsHON MOBepXHOCTH
LM/IHHADPA COCTOMT U3 IMPSIMOYroJib-

2nr-h h

Yepr. 347. Yepr. 348.

HHUKA, [JJIMHA KOTOPOro paBHA JJIMHE OKDPYXKHOCTH OCHOBAHMsl LIUJIHHA-
pa, a BbICOTa — BBICOTE IHJHMHApPA U ABYX KpyroB (uept. 348).

3. Maomwans NOBSPXHOCTH LHJAHHAPA.

[Tyomane KaxA0ro oCHOBaHHs LHJIHHAPA paBHa fir?, miomwais 060ux
OCHOBaHMH cocTaBHT 2 nir? (yepT. 348).

[Tnomans 6GoKOBOH MOBEPXHOCTH LHJIHMHApPA paBHA MJIOLIALH NPSIMO-

yroJibHHKa, OCHOBaHHe KOTOPOTro paBHO 2 7, a BBLICOTAa paBHa BHICOTE
uuauHapa A, T. e. 2 nwrh.

[NTosnas MOBePXHOCTb LHJMHAPA COCTaBHT: 2ar? + 2 mrh =
=2nar (r + h).

Ynpaowcrenus.

1. Paguyc ocHoBaHH# UUJAHHApA paBeH 8 cm, BeicoTa ero—20 cm. Breiuucanrs:

a) cymMMy mnJouiajeii ero oCHOBaHHI,

6) nJaowajib ero 60KOBOH MOBEPXHOCTH,

B) MOJIHYIO MOBEPXHOCTb LHJHHApA.

2. Bogocrounass TpyGa umeer B monepeunuxe 20 cm, eé nauna — 12 m.

CKOJIbKO JIHCTOB OLMHKOBAHHOrO JeJle3a HYKHO 3aroTOBHTB JJ/151 TaKOH TPyG6HI,
ecJIM MJOLIAAb KAXKIOro JHCTa paBHA 2 KB. M, a OTXOAbl NPH paGoTe COCTABJMASIOT
10% saroroBJ/ieHHOro XeJse3a?

3. CKo/IbKO JIHCTOB GeJlof KecTH morpefyeTcsi Ha YCTPOHCTBO LHMJIHHApHYe-
ckoro 6aKa C KpbIIIKOH, eC/Ii pafguyc OCHOBaHHA 6aKa RoJsxeH 6uITb 0,40 #, a BbI-
cora 6aka — 0,75 »#? Ha orxonm npu pa60re Tpebyercss NOGABHTb K MJOLIALH
noBepXHOCTH Gaka 5%.

Iaouans oaxoro Jaucra Genoit xecTu pasHa 1,8 k8. m.

4, BHINOJHMB HEOOXOAHMbIE H3MEDEHHS1, BLIYHCANUTE GOKOBYIO H MOJIHYIO MO-
BEPXHOCTH MOJEJH UMJHHAPA, HMEIOLErocs B MareMaTHYECKOM KaOHHeTe LIKOJbI.
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4. 06béM pHIMHIPA.

O6béM LUIHHApA BBIUHCASIOT MO TOH ke ¢dopMmyJie, YTO U O6BEM
npsiMoii MpHU3Mbl, T. €. AJA BbIUKCJEHHS 00béMa LMJMHApA MJIOLAAb
€ro OCHOBaHHA (11r%) YMHOXKAIOT Ha BBHICOTY A.

— 2
Vuummnpa =are - h

[Mosiyuenne GopMy/el O6bEMA LHUJAMHAPA MOXHO MOSICHHTH TaKUM
paccyxnenneM. I1ycTb JaH UMJIMHAD, BIHIIEM B HEro NpsiMyio NPH3MY,
T. €. IOCTPOUM BHYTPH LUJIHHJpPA TAKYIO NPSIMYIO
MpU3My, OCHOBaHHSIMH KOTOPOH CJIyKarT MHOIO-
YroJbHHKH, BIIHCAaHHblE B OCHOBaHHME LHJMHApPA
(uepr. 349). BepumHBI TakHX MHOTOYrOJILHHKOB
JexxaT Ha OKPYXKHOCTSIX OCHOBAaHMH IMJIMHJIpa.
O6bém (V') sToit mpuaMbl BHIpasuTCST  (hOpMYJIOH
V' = 8’h, rne S’ — nJomanbs OCHOBaHUS MpPU3MBI,
h — Bricora mpusmbl. Eciu  npu 3TOM 33 ocHo-
BaHHe NpPU3MBI B3STb MHOTOYTOJILHHK C OYeHb
GOJIbLIHM YHCJIOM OY€Hb MaJBIX CTOPOH, TO MJIO-
aas OCHOBAHMs MPH3MBI GyIeT BeCcbMa MaJjo OT-
JIMYaThCs OT IJIOWAAH Kpyra, CJYKalllero OCHOBa-
HHeM IMJINHApA, a o0bEM NMpU3MBl OyleT BechbMa

YepT. 349. MaJlo OTJiMyaThbcsl OT 06béMa nuAMHApa. Ecan npe-

HeGpeyb STHMH Pa3/IHYMSMH B pasMepax, To OGbEM

nununapa (V) Bolpasurcs caepyomedl ¢opmydoii: V = Sh, rae S —
NJoMaAb OCHOBAHHS LUJHHApA, A — €ro BhICOTA.

3amenuB S uepes mr?, rie r — pajuyc OCHOBAaHMS ILMJIMHApA, MO-
ayuum ¢opmyay o6béma nuaunapa: V = nrth.

//
/)

Q
W

[Tpumeuanue Bdopmyne V= Sh nocrasjeH 3HaK TOYHOro, a He NpPHU-
6/MUXKEHHOTO PAaBEHCTBA, XOTH Ha OCHOBAHMHM NPOBENEHHOrO PACCYXKJAECHHS Mbl
MOIJIH Obl €ro CYHTaTh NMPHOJHIKEHHBIM, HO B CTAapUIMX KJaccax CpeiHedl WIKOJbl
JOKa3blBaeTCst, 4TO paBeHCTBO V = Sh ToyHoe, a He NPHGIHKEHHOE. )

Ynpasicnenusn.

1. BbluMcauTh 06BEM LHJAHHApA, €CJAH AHAMeTp ero OCHOBaHHs paBeH 16cm,
a BbICOTAa LMJHHApDA paBHA 25 cm. .

2. Cko/IbKO Ky6HYECKHX JELHMETPOB (JIHTPOB) BOAbI MOMellaeTcs B 6aKe, HMelO-
weM GopMy UHJAHMHAPA, €CJH pajuyc ocHOBaHHs ero paseH 30 cm, BhCOTa paBHa
0,6 m?

3. BpeBHo HMeeT UHAHHApHYeCKYO ¢opMy. Jlmamerp ero oCHOBaHHs paBeH
30 c¢m. Hauna 6peBHa — 7,2 m. CKOJIBKO KYGOMFTPOB APEBECHHBI COLEPAKHT 3TO
6peBHO?

4, IlucrepHa A/nsi MOJIOKa HMeeT LMJIMHAPHYECKYIo ¢opMy. [lHaMeTp OCHOBA-
Hus e€ paseH 1,2 x. JlanHa uucrepHn — 2 #. CKOJMIBKO JHTPOB MOJIOKA MOXKel
BMECTHTb 3Ta LHCTEpHA?

5. CKoJIbKO BEeCHT CTaJI5HOH Basi UHJIHHAPHYECKOH GOPMEI, €CJIH pajuyc ero
?cgoagﬂna paBeH 75 mm, a pauHa —1,6 4 M ecsiH KYGHYECKHH [JeUMMETP €ro BECHT

,8 Ke?

6. BeiuHcaHTh 06bEM MONE/H HHJAHHAPA, HMEIOIIEroCcs B WIKOJBHOM MaTeMaTH-
yeCKOM kabuHere.

7. BuiuucauTh 06bEM BeApa, yNOTPe6a7eMOro B JOMalIHeM X03alcTBe H HMelo-
wero ¢opMy UHJAHHApA.
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rJaABA vII.
NPONOPLIMOHAJILHOCTb OTPE3KOB. MOJOBUE ®UTYP.
§ 82. OTHOWIEHHE OTPE3KOB.

1. Onpenenenue.

OTHOLIEHHeM JBYX OTPE3KOB Ha3blBAe€TCS OTHOLIEHHE TeX uuces,
KOTOpbie BbiPaXKaloT JJIHHbI 9THX OTPE3KOB NpPH YCJOBHH, YTO OTPE3KH
H3MepeHbl eIHHMUAMH OJHOTO0 HAaUMEHOBAHMS.

B apu¢meTrke OTHOILIEHHMEM OJHOTrO YHCJa K APYroMy HasblBaeTcs
YyacTHOe OT JleJIeHH sl NIePBOro YHCJ1a Ha BTOPoe, NO3TOMY MOXKHO CKas3artb,
YTO OTHOLIEHHEM OJHOrO OTpe3ka K APYroMy SBJSI€TCSI YacTHoe OT
JleNIeHUs1 JJIMHEl TIepBOro OTpe3Ka Ha JJIMHY BTOPOro, €CJH JJIMHEI
OTPE3KOB BLIPAXKEHBHI B €IMHHLAX OJHOrO HaWMEHOBaHHS.

OTHoleHHe ORHOro OTpe3Ka K ApPYroMy oOGbIUHO H306paxaercs

AB
B BHJie YacTHOro (apo6u): D"
Ecnu naub nBa orpeska AB = 6 cm u CD = 4 cm, TO OTHOLIEHHe

orpeska AB k orpesky CD pasHo -2—, T. €.

AD_8 Ay,

C CD

B stoM cayuae genumoe (AB) HasbiBaeTCs NPENBIAYIIEM YJIEHOM OT-
HomeHus, Aeauren (CD)— noc/ieyIomyM YJIEHOM OTHOILIEHHUS], a YyacT-
Hoe (1,5) — oTHOIIEHHEM.

OtHowenue orpeska CD Kk orpesky AB paBHO %, T. €.

OTo OTHOWEHHE B AECATHUHBIX APOGSX NMPHAETCS BbIpaXKaThb NpH-
. CD
6J1ux<eHHo:71§zO,67 (c Tounocthio Jo 0,01 ¢ u3bbITKOM), TaK Kak

€D_ _ 0,6666... .
AB

Ecan nnuHEL OTpe3koB BbIpaxkeHbl NPHOAHNKEHHO, TO OTHOLUEHHE
TOXKE MOJIYYUTCS [pUO/IHKEHHBIM.

6 H. H. Hukutien
153



AB 6,5 AB
I1 AB =~ 6,5 cm, CD =~ 2,7 cm, o, o
yCTh M M, TOTAA b 37’ D ~2,4

(¢ TouHocteio Jo 0,1 ¢ HemoctaTkom).

2. He3aBHCHMMOCTb OTHOLIEHHS! OT NPHHSATOH eNUHHLLI H3MepeHus.

ITycTh MBI MMeeM JBa OTpe3Ka, AJIMHBI KOTOPHIX BHIPa)KeHHl B MeT-
pax. Hanpumep: AB = 6 u, OC = 2 m. Haiiném ux orHouleHHe:

AB _ 6 o, OC _2 1

oc 2

VamMeHuTCS J11 BeJIMYHHA OTHOLIEHHS, €CJIH Mbl JUTMHBE 3THX OTpe3-
KOB BBIPa3MM B JPYTHX Mepax, HalpHMep B CaHTHMETpax?
Torna AB = 600 cm, OC = 200 cm. Haliiém HX OTHOLIEHHE:

AB _ 600 o OC _ 200 _ 1

0C 200 ' AB 600 3°

OTHolIeHHe OTPE3KOB B TOM H JAPYIrOM CJyuae He H3MEHMJIOCh, TaK
KaK JJis BhIpaxKeHHs JJIMH OTPE3KOB B CaHTHMETPax Mbl 06a ujieHa of-
HoweHuss AB 1 OC yMHOXUJIK HAa OJHO U To ke uucJo (Ha 100). 3uauur,
OTHOILIEHHE OTPE3KOB HE 3aBHCHT OT BbIGOpA €NHHHUI] H3MepeHus.

Heo6xonuMo JHILb, YTOOL! AJIHHBE OGOMX OTPE3KOB OblJIM BbIP AXKEHHI
MepaMH OJHOTO H TOTO XK€ HauMEeHOBaHHUS.

Ynpasxcnenus.

1. Haiitu otHowenne orpe3koB AB u CD npu ycaosuu, ecau: a) AB=12cn,
CD = 3 ¢cm; 6) AB = 2 m; CD = 80 ca.

2. Haiitn oTHOmenue orpeskoB AB u CD c TouHoctbio mo 0,1 1 0,01 npu
ycaosuH, ecau: a) AB =T cm, CD = 3 cm; 6) AB = 13 cm, CD = 7 ca.

3. Wamepurpb oTpe3kn m u n (uepT. 350) H HalTH OTHOILEHHSA:

m i )
n m "’
. m
& n d
Yept. 350.

§ 83. MPONOPLIMOHAJILHBIE OTPE3KH.

M3 apudMeTHKH H3BECTHO, YTO PABEHCTBO NBYX OTHOLIEHHH Ha3bl-
Baercsi nponopuueil. Hanpumep: ITG = 2—50, %=%. To ke camoe
MMeeM H B F€OMETPUH: €CJH JaHbl JiBe Naphl OTPe3KOB, OTHOIIEHHs KO-
TOpHIX PaBHHI, TO MOXKHO COCTaBHTb nponopuuio. Eciu % = % H % =
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=% (uept. 351), To NMOJAYYHM NPONOPIHMIO %= ; OTpe3kH a, b,

alo

¢ ¥ dHa3bLIBAOTCI NTPONOPIUHOHAJNBHBMH.
a
OrHolenune — HasbiBaeTcs, Kak H B apu¢MeTHKe, NMEPBHIM OTHO-

c o
IIeHHeM, — — BTOPHIM OTHOIICHHEM; & H d HasbBaOTCA KpaiHUMH
yJeHaMd NPONOpPUMH, b M ¢ — CPEJHHMH UYJIEHAaMH.
a c

[ 1 + i
e

: b a

Yepr. 351.

B NpONOpPUXH MOXKHO TOMEHSATb MECTAMH  OTHOIUEHHS; MOXKHO
TNepecTaBUTh Kpaﬁxme YJI€Hbl, CpE€AHHE YJIEHBI; MOXXHO IEpPEeCTaBHThb
T¢ H Jpyrue OAHOBPEMEHHO.

a
TlockonbKy B MpONOPLHH — = ;— nol GyKBamMH IOApPa3yMeBaloOT

yucJsa, Belpaxkaiouue JAJUHELI OTPE3KOB, TO NPOH3BeJieHHe KpalHuX uJe-

HOB €é paBHO NPOM3BENCHMIO CpPellHX useHoB. OTCiofla, 3Has TpH uJe-

Ha MPOMNOpPLHH, MOXKHO HaHTH l;eHaBECTHblfl ueTBEPTHIH €€ useH. Tak,
a c a-

B MPONOPUMH — = — x —-

OTMmeTHM emé HEKOTOpHe CBOHCTBA MNPOMOpPLHil, KOTOPHIMH INpH-
JETCs B JanbHelmeM IOJb30BaThCS MNPH JOKA3aTebCTBE HEKOTOPHIX
TE€OpPeM M IIPH pPELIEHHH 3a1ay.

a) Ecnu Tpu usieHa oJHO# NPOMOPIHU COOTBETCTBEHHO PaBHBI TPEM
yjeHaM Jpyroil MpPONOpPLHH, TO PABHBI U HYETBEPTHIE WJEHBl 3THX Npo-
nopuui.

a c a. ¢ b.c
Ecoy —=—u —=—, 70 x=y. B camom nene, x = —,
b x b Y a
b.c b.c
Yy =——,T.€ HXH Y paBHH OJHOMY H TOMY 2Ke YHCJY — .
a

6) Ecain B mponopuuu paBHBI NpeJblAYyLIMe YeHEl, TO p aBHHI H 1O-
a a
cJeLylOlMe, T. € €CIH — = —,T0 X = Y.
x y
Uro6el yOEAHTLCA B 3TOM, E€PeCTaBHM CpelHHEe uJeHH B 3TOH mpo-
a X a X
nopunu. [Toaygyum: — ==. Ho — = 1. CaenoBaresibio, 1 — = 1.
a Y a y
A 3TO BO3MOXKHO JIMIIb B TOM CJiyyae, KOIJa YHCJHTEJ]b W 3HAMeHa-
TeJab JpoOM paBHH, T. €. X = Y.
B) Eciin B TNpPONOPUMH pAaBHH MNOCJEAYIOmHE 4YJEeHH, TO paBHHI
X
M npeibiaylive, T. €. €CJH — = —Z— , TO X =Y.
a

B cnpaBeAJMBOCTH 3TOrOo CBOHCTBA MNpeAJaraetcss BaM YGeAHThCs
camocrtosTesnbHo. Jl1s 3TOrO NpOBEAMTE pacCykJeHHe, dHaJoruyHoe
npejblAyLieMy.
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Ynpaxcuenusn.

1) Ha ueprexe 352 n3o6pakeHnl ueTeipe MPONOPUHOHAIbHLIX OTPe3Ka, MPHUEM

AB EF
= —— . Onpeneantb AJHHY oTpe3ka MN.,

D~ MN
Sem
C i D b———X—-l
£ 18cm JF . b )
Mt X —AN - r-—-—Lc
Yepr. 352. Yepr. 353.

2) Ha ueprexe 353 H306paKeHbl YeThipe NPONOPUHOHANbHHX OTPE3Ka, MPHUUEM
a
—=—ua=b.
X

Y
YeMmy paBeH y, ecid x = 28 mm?

§ 84. MOCTPOEHHE MPOIIOPLHHOHAJIbHBIX OTPE3KOB.

Teopema. Ecaz 08e npamovie nepeceddb mpems napan-
NCABHOIMI NPAMBIME, MO OMHOLLLHLE 08YX OMPE3K08, NO-
AYHUBIULUXCS HA& O00HOW npamol, pas-
HO OMHKOUWEHUI0O CB8YX COOMBemcmay-
wWwux ompe3Kko8 Opy20ii npsaMoil.

[Tycts nBe nmpsimpie EF u OP mnepeceueHHl
TpeMsi napajjenbHbiMH TnpsMbiME AB, CD
n MN (yepr. 354).

Tpebyercs pmokazatb, uto orpesku AC,
CM, BD u DN, 3axitouéHHble MexAy na-
pa//IeJIbHbIMH  CEKYIIUMH, [PONOPILHOHA/b-

HBI, T. €.
AC BD ’

cM DN

[Tyers naunHa orpeska AC paBHa p, a
anuHa orpeska CM paBkia ¢q. Hanpuwmep,
Uepr. 354. p=4cmuqg=>5cm

Paspenium AC u CM Ha orpe3kH, pas-

Hue 1 cm, ¥ H3 TOYEK JeJIeHHs] NpoOBeLEM IpsiMble, NapajJesbHble

npsmeM AB, CD u MN, kak 310 nckasado Ha ueprexe 354. Torna

Ha npamoit OP oTyioxaTcsi paBHble MeXAy coGoit orpesku (§ 47), npu
5ToM Ha otpe3xke BD ux 6yler 4, a Ha orpeske DN — 5.

4
OrHowenne AC Kk CM pasHo R TOYHO TdK ¢ W OTHowelue BD

K DN paBHo %.

Orcrona AC _ 8D .
CcM DN
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3uauwut, orpeskn AC, CM, BD u DN nponopiuoHassHel.
INponopunonansuel Takxe u orpesku AC, AM, BD u BN (uane-

AC BD AC 4

rarouiue I Ha ra), T. €. — = —, Ta K —_——=

ApY Apyra) AM BN KKK M~ 9
BD _ 4
BN 9’

Teopema Gyner crnpaBeisuBa W NpH JIOOGBIX APYTHX IEJNbIX 3Haye-
HHAX p H q.

Ecan aaunbl orpesakoB AC u CM He BblpassTcsi B LEJbIX YHCJAX
npu NaHHOH €JMHHLEe H3MepeHHs (HanpuMep, CaHTHMETpe), TO Halo
B3ATh TaKylo O6oJiee MeJKYI0 €IHHHLY (HampuMep, MHJIJIHMETD HJIH
MHMKPOH), NpH KoTopol AJaHHBE oTpe3koB AC B CM npakTHyecKu Bbl-
pa3fATcs B LEJBIX YHCJaX.

c

L g IR 4 M

Uepr. 355. Yepr. 355.

IlokasaHHas TeopeMa CIpaBefJMBa H B TOM CJyyae, KOrZJa OJlHa
K3 NapajJieJibHBIX CEKYLIHX NPOXONUT Yepe3 TOUKY IepeceyeHHs AaHHbIX
npsiMeix (uept. 355). OHa cnpaBeAsuBa Takke W B TOM CJjydae, KOraa
OTPE3KH OTKJ/IA[bIBAIOTCSI HE HEIOCPEJCTBEHHO ORMH 3a JPYTHM, a ue-
pes HeKoTopblil npomexyToK (uepT. 356). CnpaBeAJqHBOCTb 3THX
NpEVIOKEHHH J0Ka3aTb CaMOCTOSITEJbHO.

§ 85. 3AJAUYH HA NOCTPOEHHE.

Banaua 1. INocmpoume ompesku, npoONOPYUOHAAbLHbIE —OBYM
Oannbim ompeskam AB u CD (uept. 356).

Pemenue. 1. [TpoBogum aBe npousBoJbHble npsiveie LM u NK.

2. Ha opHolt w3 HuX, Hanpumep Ha LM, OTK/IajbiBaeM OTPE3KH
A’B’ n C'D’, cooTEeTCTBEHHO paBHHle oTpeskam AB u CD.

3. Uepes Touku A’, B’, C’ u D’ nmpoBOAUM psiA NapasyenbHbiX
NpsIMBIX B JIOGOM HanpaBJeHHH, HO TaK, 4YTOGBl 3TH NpsIMble nepe-
cekau BTOpylo mpsimyro — NK.

Ortpeskn EF u PQ, moayuuBlIMECS Ha BTOPOH MpAMOM, mpomop-
AB EF
LIHOHAJIbHBI JJaHHBIM oTpeskam AB u CD, T. e. D —l;Q—-
3anaua HMeeT CKOJEKO YroAHO pelleHuH; Tak Kak NapaJjesbHble
CeKyliHe MOXKHO NMPOBOAUTb B JPYrHX HanpaBleHHsX ¥ OTpe3kH EF
u PQ 6ynyr uMerh ApYryio IJHMHY, OCTaBascCh MPONOPLUOHAJILHBIMH
D.

orpeskam AB u
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3angaua 2. Pasleiums ompe3ok 8 OGHHOM OMHOWIEHUL.
ITycte Tpebyetcs pasmeantsh otpe3ok AB (uepr. 357) Ha ABe uacTH
TaK, 4TOObl OHM OTHCCHJ/INCh, KaK 4 H 5. [{Jis1 5TOro Hy:KHO JaHHBI{l OT-

Yepr. 357.

pe3oK pasjenutb Ha 4 + 5 = 9 papHbix yacreil. [TonoGHble 3anaun pe-
wanuch pauee (§47). Ha nannom orpeske AB BhizennM orpesok AC,
paBHBblil 4 yacTam, Toraa CB 6yleT paBeH 5 TakuM yacTsM:

AC 4
CB 5"

Ynpaocunenus.

1. Tpu orpeska umetor gauuy: 10 cm, 8 cm u 5 cm.

Kakylo afiMHYy N0J1:KeH HMeTh YeTBEPTHIN OTPE30K, YTOGH! 3TH YeThIpe OTpPe3Ka
GBIJIH  POMOPLUHOHAJIBHBI?

2. HayepTHTb OTpe3ok M pa3feJHTh €ro B OTHOLIEHHH 2 K 3.

§ 86. TIOHATHE O NMOXOBUH PUTYP.

Ha ueprexax 358—361 wnzo6GpaxkeHBl NONapHO (UTYpHI, K(;Topbre
OTJINYAKTCA CBOUMMH pasmepamMy, HO HMEKHT OJAHHaKOBYIO q}OpMyZ Ha
yeprexke 358 — paBHOCTOPOHHHE TpPeyroJbHHKH, Ha ueprexe 359 —
KBaJlpaThl, Ha ueprexxe 360 — IBa Kpyra, Ha ueprexke 361 — oaHa
H Ta Xxe JeTaJnb, HO H300pakéHHas B pasHBIX MacluTabax.

AN O

Yepr. 358. Yepr. 359. Yept. 360. Yept. 361.
158



33 34 35 36
: A=
=7
46 a3

>) ‘-k 46
= :
= ,‘-""ﬁ % “«S
= ==\
(o]
Axankod NE
%@’E ,
A
2\ depdacus
2 d . e~
43 p pr = 45
. | Cumeeponons = ,
_—=R}
= CeBacmonony £
A =
J3 34 35 36

®eo

Cumpeponoss

35
Yepr. 362,

159



B okpyxaiomefi Hac JeHACTBHTENb-
HOCTH 4YacTO BCTPEYAIOTCS TaKHe mpef-
MeTH WJM HMX HU3006paxeHus, KOTOphe
OLIBAIOT CXOAHH 1O CBOeH ¢opme, HO OT-
JIMYAIOTCSI CBOHMHM pasMepaMH, HampH-
Mep OT/MYalolmHuecss pasmepaMu  ¢oro-
rpaduu OIHOrO M TOTO XKe JIHLA, KapThl
3eMHoOli moBepxHocTH (uepT. 362), nuaHsbl
afaHuit (zepr. 363) u 1. 4. Takue purypnt

) HaspiBaloT nofoGHeIMH. s o6o3Haue-
Yepr. 363.
HHSL nojobus ¢uryp ynorpebuasercs
3HAK .

§ 87. NOAOBHBIE TPEYIOJIbHHKH.
1. OnpenencHue NMOXOGHBLIX TPEYroNbHUKOB,

PaccMOTpHM  1IBa  YepTEXHBIX  NpPSMOYrOJIbHBIX  TPEYroJbHHKa
c ocTpbiMu yriiamu B 60° u 30° (uept. 364).

B
4°
a4 c'
A (]
Yepr. 364.

CropoHBl BTOPOTO TPEYroJibHHKa MO CPaBHEHHIO C NEPBbIM yMeHb-
LeHsl B JBa pasa:

AB -9 AC -9 BC —9.
A'B’ AC B’C’

Y 3THX TPeyroJIbHUKOB YrJibl NIONapHo paBHbl. CTOPOHH, Jexalue npo-
THB PAaBHBIX YIJIOB, NPOMNOPUHOHANLHBI: —Ac _ BC _ o
A’'B’ AC B'C’
Takue TpeyroJbHHKH Ha3biBalOT Mo A 0 6 H bl M H. CropoHml, Je-
JKamye NPOTHB PaBHEIX YIVIOB, Ha3bBAlOTCS CX O A CTB € H H Bl M H.
Takum 06pa3oM, NONOOHBIMH HA3bIBAIOTCH TPEYroJbHUKH, Y KOTOPBIX
yribl MONapHO PaBHbl, a CXOACTBEHHbIE CTOPOHBLI MPOMOPLHOHAALHBI,
Ilogo6ue TtpeyrosibHUKOB 3amuchiBaercss Tak: AABC v» ANA'B'C'.
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OrHouleHHe CXONCTBEHHBIX CTOPOH MOAOGHBIX (HUTYp HasbiBaeTcs
KOo35pPHIHEHTOM NOoAO0OGHSs. B nanHOM caydyae Koadpuiu-
eilTom nonobus TpeyroanHukoB ABC u A'B’C’ 6yaer uucio 2.

’Bl v IC/
AB_BC A4 , TO KO3pdH-

Ecau ke B3sTh oOTHOmMEHHST =
AB BC AC

1
LMEeHT mnofoOus OylaeT paBeH PR

2. CpoiicTBo npAMOii, NapaaneNbHOi Kako#-nuGo cTopoue
TpeyroJibHHKa.

Iposeném B Tpeyrosnbiuke ABC npsimyio DE napajesnbHo CTOpoHe
AC (uept. 365).

IMosyuum TtpeyronbHuk DBE. [okaxeM, B
yto AABC «» ADBE. Beaeactsue napag-
qneqpHocTH ctopod DE u AC L1 = £2
n £3 = £Z4. Yron B sgBnsercs o6muM
JJasi 3THX  TpeyroabHuKoB.  CienoBareib-
HO, YIrJIBl 3THX TPEYrOoJIbHHKOB MNONapHO
PaBHEL B BC

Tak xak DE || AC, 10 DB 35"

IlpoBeném uepes Touky E mnpsMyo, mna-
pasvienbHylo ctopone  AB (uepr. 366). Ilo-

BC AC Yepr. 365.
. — = —, HO A = DE.
AYHIMS B = Ak K
I'loatomy
BC _AC
BE ~ DE’

CornocTapsisisi TOJYYEHHYI0 TNPONOPUHI0 C TNPONOpLHeii

AB
B 4B _ 8C
DB  BE

TOJTYUHM:

D E
CXOJCTBEHHblE CTOPOHB TPEYroJIbHHKOB
ABC w DBE nponopuuoHajbHbl. PaHb-
A c e OBLIO JIOKa3aHO, YTO YIVIEL STHX Tpe-
K yrOJILHUKOB IONApPHO paBHBL. ~3HAyHT,
Yepr. 366. ANABCw ADBE.

CnenoBate/bHO, RPSIMAS, RPOBEOEHHAS NRAPANNEABHO Ka-
KOi-A60 CMOPOHe MPEY2ZONbHUKA, OmMceKaem Om Hez0
mpey2orbHUK, N0000wHbLE OGHHOMY.
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§ 88. TPH NMPU3HAKA NOJAOBHA TPEYIOJIbHHKOB.

Teopema 1. JZea mpeyzorvuurxa nodobnw, ecan o08a
y22a 00H020 MPeY2OLbHUKA COOMBEMCMBEHHO PDABHLL 08YM
yeznam 0py2020.

IMycts B Tpeyronbuukax ABC u A’'B'C’ LA = £LA’; £ B=4XB''.
JHoxkasats, uto AABC «v» AA’B’C’ (uept. 367). [1pexae Bcero orMeTHM,
YTO M3 PaBEHCTBA JBYX YIVIOB JJAHHLIX TPEYrOJILHUKOB CJIEAyeT, YTO
B TPETbH YIJbl HX paBHH, T. e. LC = £(C"

B

C 4 c’
Uepr. 367.

OTJI0:XHUM OT BepIIMHbLI B, HanpuMep, Ha cTopoHe AB TpeyrosnbHuKa
ABC otpesok BM, paBublii otpesky A’B’. W3 Touku M nposeaém nps-
myio MN || AC. Mu nonyunaun AMBN, xoropwiii nogoGen AABC
(§ 87). Ho A MBN = AA’B'C’, 1ak Kak £B =4 B’ no ycJoBuio
TeopeMbl; ctopoHa MB = A’B’ mno mnocrpoenuio; £BMN = LA’
(£ BMN u ZA’ nopo3Hb paBHBl OfZHOMY H ToMy ke £ A).

Ecau AMBNw» AABC, 10 ANA'B'C’ v» A ABC. dta Teopema
BblpaxkaeT l-ii mpusHak MoOAOGHsI TPEYroJbHHKOB.

Caeancreus 1. PaBHOcmOpOHHUEe mpey2ONbHUKE nO-
000wb!.

2. PasroGeOpermuble mpey20nbHuKE NOOOGHbL, ecau OHI
umerom no PAGHOMY Y2AY NPU 6EPULUHE AL NP OCHOBARUL.

3. llea npamoyz0nbHbLX mMpPeY2ONbHIUKA NOOOGHbL, ecAn
OHB umeron nO PABHOMY OCHIDOMY Y2A4Y.

4. PasHOOeOperHble nPAMOY20RbHLIE MPEYZONbHUKL
nooo6HbL,

Teopewma 2. [lea mpeyzonvruxa nooobwusl, ecan 08e
CMOpPOHb: O0H020 MPEY20AbHUKA RPOROPUUOHANbHOL 08YM
CHMOPOHAM OPY2020 MPEY2ONbHEKA W Y2Abl, AedHCaujue Medic-
0y Humu, pasusl.

IMyctb B TpeyrosnbHukax ABC n A’B’C’% = EL'%C’- u £ B=/ B.

Tpebyercs nokasath, yto AABC v» A A’B’C’ (yept. 368).

Ins nokasaTesbCTBAa OTJIOKHM, HanpuMep, Ha crtopoHe AB Tpe-
yroabHuka ABC ot Bepunnbl B orpesok BM, paBHblii oTpe3ky A’B’.
Yepes Touky M upoBesiéMm npsmyio MN || AC. TlonyuenHbiii Tpeyrob-

1 B nofOGHHIX TPEYroJbHHKAX BEPIIHHB COOTBETCTBEHHO PABHBIX YIJIOB 4acTO
0603HayalT OAMHAKOBHIMH GYKBaMH.
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K M BN nopnoGeH TpeyronbHuky ABC (§87). JokaxeM, uto AMBN =
= AA’'B’C’. B s1ux TpeyroJibhukax £B = Z B’ 1o yc/I0BHIO TEOPEMBI,
MB = A’B’ no nocrpoeruto. Uto6bl y6eAMTHCS B PaBEHCTBE CTOPOH
BN u B’C’, cocTaBHM NpONOPIHIO AB _BC

' MB — BN
paaneabHoctd AC u MN) u cpaBHHM e€ c Nmponopuued, Kotopas AaHa

(oHa BhHITEKaeT H3 MNa-

Yepr. 368.

AB__ BC_
A'B"~ BC”
cd O TPH paBHBIX YJeHa, CJefOBaTe/NbHO, PaBHBl M YETBEPThIE HX
yjleHsl, T. €. B’C’= BN. Orciona cjeiyer paBeHCTBO TPEYroJbHH-
koB MBN u A’'B’C’. Tak kxax AMBN «» AABC, To, cjeroBarebHO,
u ANA'B'C" »AABC.

drta TeopeMa BblpaxaeT 2-H NpPH3HAK MOJOGHS TPEYrosbHHKOB.

CnencrBue. MIpamoyzosrsnole mpeyzoarbHuKE no006HSL,
ecan rxamemost 00H020 W3 HUX NPONOPUUOHANBHLL Kame-
mam 0pyz020.

Teopewma 3. [sa mpeyzoasHuxa noooOHbI, ecawn mpu
CHIOPOHbL OOHO20 MPEY2OLbBHUKA RPONOPUUOHANALHbL MPEM
CIMOPOHAGM OPY2020 MpeyzoNbHAKA,

B YCJIOBUH TEODEMHI: B 3THX ABYX mpomopuusX UMeer-

[Tycts B Tpeyrosbhukax ABC u A'B’'C’ A,B, = }fc, = A,C/
(uept. 369). A'B"  B'C AC
BI
A CA’ C/

Yepr. 369.

Tpebyercsi mokasatb, uto AABC «AA'B'C'.
Jns loKa3aTesbCTBa OTJIOXKHMM Ha ctopoHe AB tpeyroabHuka ABC
oT BepuHH B orpesok BM = A’B’. U3 toukn M npoBesém npsamyio

MN || AC. TlonyueHHuiii TpeyrossHHK MBN NONOGEH TPEYrONbHHKY

AB BC AC
BC. CaenoBaTesIbHO, —— = — — ——. =
ABC JloBaTe B = BN = MN HokaxeM, uro A MBN
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= AA'B'C’. Jlns JokasaTeJbCTBAa CPaBHMM JiBe  IIPONOPLHH
AB _BC AB _ BC = Bomx IPONOPLUSX HMeeTCss Mo TPH
MB NB A'B’ B’C’ .

paBHbBIX  UJe€Ha, CJIeloBaTeNbHO, DPaBHHl H  UYETBEPThie UJIEHbI
WX, T. e. BN = B’C’. CpaBHuM emé JBe NPONOPUHHU:

MB

AC AB AC i
= AE T ac .B 3Tux mnponopuusix Takxe HMeeTcsi MO TPH
paBHbIX UJieHa, CJIeOBATEeJIbHO, PaBHBI M YETBEPTHIE UJEHB HX, T. €.
MN = A’C’. Okasanoch, 4To TpH CTOPoRbl A BMN paBHHI TpéM cTO-
ponam A A’B’C’, a umenno: MB = A'B’; BN = B'C’u MN = A’C'.
Caenosatesnbio, AMBN = AA'B'C’, a ANABC v»ANA'B'C’.

Sra Teopema BbipaxkaeT 3-H NpPH3HAaK NOAOGHS TPEYroJIbHUKOB.

Ynpasncrnenusn.

1. B aByx nono6ubix Tpeyroasiukax A3C u A’B’C’ cropount AB, BCn AC
coorBeTcTBeHHO paBHb 20 cu, 18 cm u 15 cm. Cropona A’C’ Tpeyronbunka A’B'C’
pasHa 10 cu. Uemy paBHbI CTOPOHBI A'B' u B'C’?

2. Tpeyroavuukd ABC u A’B’C’ nono6uut. Cropoust AB, BCu AC Tpeyros-
nuka ABC coorsercTBenHo paBHbl 20 cm, 15 cm u 12 cm. Kosbduunent noxobus
TpPeyroNLHHKOB paBeH 2,5. Buiuucauts nepumerp tpeyronshuka A’B’C’. (Isa pe-
LeHHs.)

§ 89. MIPAKTHYECKOE NMPYMEHEHHE CBOWNCTB
NOAOBHbIX TPEYI'OJIbHUKOB.

CpolicTBa NOJOOHBIX TPEYroJbHHKOB OUEHb IIHPOKO NPHUMEHSIIOTCSI
Ha npakTuke. OHH HAaXOJAAT CBOE NPHMEHEHHE TNPH HSTOTOBJIEHHH pas-
JIMYHBIX TPHOGOPOB, MEXAHU3MOB, TIPH NPOBEJEHUH H3MEPHTEJbHLIX pa-
GoT, MPH pEUIeHHH Pa3/MYHbIX 3alay Ha BBHIYHCJIEHHE U MOCTPOEHHe.
Huke NPUBOAMTCS ONHCaHHE HEKOTOPHIX TaKHX pPacoT.

1. JleseHne OTpe3Ka Ha paBHbIe YacTH
C MOMOWibI0 NPONOPLHOHANLHOIO LUPKYJIS.

IlponopuuoHanbHbBfi  LUPKYJIb MNpH-
MeHsleTCsl B TeX CJydasiX, Koraa Hyx-
HO HeGOJIbIIOH OTPe30K pas3feuTb Ha
HEecKoJIbKO paBHbBIX uyacted (uept. 370).
COCTOHT TNPONOPIHOHANBHHIN  LUPKYJb
U3 JBYX HOXEK OIWHAKOBOH JJIMHHI,
CKPeNJIEHHBIX  TakuM o6pas3oM, 4YTO
OHH MOTYT BpaIaTbCs BOKPYr  BHH-
ta 0. Kpome Toro, Gnaronaps mpope-
35M 3TOT BHHT MOXeT MepeMelaThCs,
BCJIEACTBHE Y€ro pasMepel MJjed Ho-
JKeK MOTYT M3MEHSTbCSl 10 Hauemy

JKEJIaHHI0; TaKMM 00pa3oM, OTHOLIEHHS
A0  CO
— M —— MOryT ObITb BHIOpaHbl [POM3-

Uepr. 370. 08 = 0D
BOJILHO.
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IlpennoJioxkuM, HaM HYXKHO pasfieJINTh OTPE30K HA MSTb , PABHBIX
vacteit (wept. 371). Odasg storo BHHT O fosizkeH GbiTb YKPEMJEH TaKUM

A0
o6pasoM, yToObl OTHOILEHHE ILjiey 0B "

D28

€0 aBHAJOCHL 5
op P )

10 JIerko clesaTh Mo TeM AeJEHUAM H
uppaM, KOTOPHIE MIPOCTABJSAIOTCS MO Kpa-
siM Tpopeseil. 3areM HOXKM LUPKYJIS pas-
JBHTAIOTCSI M YCTaHABJUBAIOTCS TakK, 4To-
651 KoHIBI HOXXeK A u C coBnajajiH ¢ KOH-
1aMu faHHOro orpeska m. Torza paccro-
siHHe MeXJy HoxkaMH D u B Gyzer

1
COCTAaBJIAAITb -g- OTpe3Ka m. ATo caenyer

u3 nogobusi TpeyroabHukoB AOC u
DOB. 3areM UHpKYyJb NOBOpayHBaeTcs
M Ha OTpe3Ke /M OTKJAJbIBaeTCsl OTPe3oK
DB; oH oTJIOXKHTCSL POBHO 5 pas.

Yept. 71,

2. Mocrpoenne H H3MepeHHE OTPE3KOB C NOMOWILIO
nonepe4yHoro maciuurtaoda.

Jns mocTpoeHHs1 H H3MEPEeHHsI OTPE3KOB C BO3MOXKHO GoJiblueil cTe-
MEeHbI0 TOYHOCTH PUMEHsieTCsI IPHOOP, HA3bIBAEMBIH IO e p e Y H bI M
MacumTa6oM YcTpoACTBO ero BHIHO M3 ueprexa 372.

Ha npouspoabroil npsiMoit OK or Touk# O OTKJ/1aAbIBAIOTCS BIPaBo
OTpe3KH, NpHHATHE 3a elHHHIy. Bieso or Toukn O oTkJaabiBaercs

[RREAS
|

BWurvwrwowo0dy

0 1 2 3
Yepr. 372.

'

TakoH ke eAuHHYHbIH oTpe3ok OB. B Touke Bk npsimoit BK Boccrasiis-
eTcs MepreHJUKyJsp, Ha KOTOPOM OT TOYKH B oTk/aabiBaercs 10 pas-
HLIX NPOU3BOJILHBIX OTPE3KOB, M Yepe3 MNOJy4YeHHble TOYKH JeJIeHHs]
1, 2, 3,...., 10 mpoBoAsiTCS npsiMble, napaJenbHele npsamoit BK. U3 to-
vek 0, 1, 2, 3 npamoiit OK npoBoAsTCS K Hell nepneHAuKyJspHl, nepe-
ceKaiolue NpoBe/iéHHble NapaJsJesbHble npsmoie. Orpesok OB nenurcs
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Ha 10 paBHBIX uacTei, Kak H oTpe30oK AD. 3aTeM TOUKH JIe/IeHHsI HHXK-
Hero orpeska OB COeIMHSIOTCSA C TOYKaMH JieJIEHHsS] BEDXHEro OTpesKa
AD, Ho TaK, 4ToGH HYJIEBOE Jie/leHHe HHXKHETo oTpe3Ka OblIo COEITHHEHO
C TIepBLIM JleJIeHHeM BepXHero oTpe3Ka, a JeJieHHe 1 HHXKHEro orpeska —
¢ JleJieHHeM 2 BepXHero orpeska H T. [.

«llena» (3HaueHue) JleJeHHi Ha TMONepeyHOM MacmrTabe TaKoBa:
Kaxgoe JieJieHHe MKy HaKJIOHHBIME napaJJensiMi paeHo 0,1; nesenus
BHYTpH TpeyroJbHHKa ¢ BepmmHoi O coorBercTBeHHO pasHel 0,01;
0,02 u T I

Hcnonb3yloT nonepeynsiit MacmTab caeyomuM o6pasoM: ecas HyX-
HO Ha JJaHHOMH NpsMO# MOCTPOATHL OTPE30K, paBHbIH, Hanpuwmep, 1, 4 exu-
HHLBI, TO TIOMENLAIOT OAHY HOXKY LMPKYJs B TOUKY ¢ uudpoi 1 Ha ay-
uye OK, a Ipyryio HOXKY LUMPKYJisi — B TOUKY, IOMEUEHHYIO Ha OTpe3Ke
BO uudpoii 4. Tlonyuaercst oTpe3ok, paBHbIH 1,4 eAMHUIEBI, KOTOPHI H
NEePEeHOCHTCST Ha YKasaHHyl MpsMYylo.

Ec/M HYXHO NOCTPOUTb OTPE30K, PaBHHIH 2,35 €NMHHIE, TO MOMe-
[IAI0T OAHY HOXKY IUPKYJsl B TOUKY IepeceueHHsi NeplneHauKyJsipa,
nomeueHHoro uucdpoit 2 (Ha nyue OK), H ropusoHTasbHOI NapaJsienH,
noMeueHHOH LMdpoii 5. 3aTeM BTOPYIO HOXKKY LIHPKYJ/S1 YCTaHAaBJIHBAIOT
Ha MepeceueHHy napanjeny 5 ¢ npsiMo, HAyImEH OT JeseHus 3 HHX-
Hero otpe3ka BO (uept. 372). Ilonyuaem orpesok MN, paBHmil 2,35
€[IHHHIB], KOTOPHIH NEepPeHOCHTCS Ha YKAa3aHHYI NPSMYI0.

Ecnn TpeGyercsi H3aMepuTh KaKoH-HHOYAb oTpe3oK CP, naHHLI BHe
nonepeyHoro Macmraba, TO NMOCTyNaeM Tak:

1. CraBUM HOXKKH LHPKYJsi B Toukd C u P, 3aTeM NepeHOCUM LHp-
KyJb Ha NoNepeuHbii Macwitab, noMellass OAHY HOXKY Ha TakVio
orMeTKy Jyda OK, uro6bl Apyrasi HOXKa OKasajach BHYTPH OTpe3-
ka BO.

2. Tlepensuraem mupkyJap napasmaensio BK 10 TOro MOMEHTa,
KOrJia BTOpasi HOXKa OKaXeTCs Ha ONHOI M3 HakJOHHHIX mapas-
Jeqen.

3. Tlo MecTONOJIOXKEHHIO HOXKEK IMPKYJs oOnpejessieM AJHHY OT-
peska CP.

3. Onpenenenue BHICOTH NpeaAMeTa,

IlycTb HYKHO onpenenuTb BHICOTY KaKoro-HMGYAb MpeaMeTa, Ha-
TpEMep BEICOTY JiepeBa (gept. 373). INocTaBuM Nno OTBECY Ha rOpPH3OH-
Ta/lbHOH IJIOMAJKe HAa HEKOTOPOM pAacCTOSHUH OT OCHOBaHHs Jepe-
Ba LIECT C Bpamjamoueics NaHKoH (M306pakéHHBIH Ha yepTexe OT-
LeNbHO), TJIAHKY YCTAHOBMM IIO HaNpas/eHHI0 Ha BEPIIHHY Jepesa,
KaK 3TO N0KasaHo Ha yeprexxe 373. OTMETHM Ha NOBEPXHOCTH 3eMJIH
TOUKY B, saBJsiomyiocst TOYKO# mnepeceyeHus npsmoit A’Ac ropuson-
TaJbHOH MJIOMANKOMH.

Ilpsimoyroabhble TpeyronbHukd A'C’B u ACB nopo6Hb, Tak Kak
OHH HMEIOT N0 PaBHOMY ocTpoMy yray B. Mamepus paccrosinus C’B
1 CB u Haliis OTHOIWeHHEe HX, MBI HaiIéM KoapHIUMEHT NONO6HS STHX
TpeyrosbuukoB. Hanpumep, ecan paccrossne C'B = 18 m, a CB =
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= 1,5 &, T0 KoshpuumeHT NOAOGKsT GyJeT paBeH IE'-S-= 12. Ecnu nnu-

Ha Karera AC cocrasur, Hanpumep, 1,8 m, 10 BBICOTA JiepeBa cocTa-
pur 1,812 = 21,6 (m).

4. OnpeneneHe PacCTOSAHHUSA 10 HEXOCTYNHON TOUKH.

TlycTs Hafo onpelieNUTh PaccTosiHHE OT NYHKTa A fo B, Haxofsuie-
rocsi rae-HuOylb B HEJIOCTYNHOM MecTe, HallpuMep Ha OCTPOBKE, OKpY-
EHHOM BofloH (4epT. 374). Ilpumem nyHKTH A M B 3a reomerpnuyec-
Kde Toukd. [TpoBernM no BO3MOXKHOCTH Ha POBHOM MecTe oTpesok AC
1 uamepum ero. Ilyctb I/IMHA OTpeska cocTaeHT, Hanpumep, 120 u. Ms-

A c'
Yepr. 374. Yepr. 375.

MEepHUM C TOMOIIbIO ACTPOJNAGHH YIJIBL Au C. Iyctb oHu cocrabar 62°,
54°. Ha sucre 6ymaru B maciura6e 0,001 moctpoum TpeyrossHuk A'B’C’
¢ yraamu B 62° u 54° (uepr. 375). DTOT TPeyroJbHUK GyAeT MoAoGeH
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tpeyroiibHuKy ABC. Kosbduunent mnopo6us ux Gyaer paeen 1000.
Ha ueprexxe uamepum orpesok A’B’. Ilyctb AauHa ero GyaeT paBsHa
142 mm. TlomMHOXKHB AauHy A’B’ Ha koabdULHeHT nofobusa 3THX Tpe-
yroJIbHHKOB, mosyuum: 142 - 1000 = 142 000 (mm), uYTO COCTaBUT
142 m. 1o u OyleT HCKOMOe paccTosiHMe oT nyHKTa A Jo nyHkra B.
B nmesnsax jpocTHKeHHsi HauGoJblueH TOYHOCTH HEOGXOLHMO OCOGEHHO
TIATEJNBLHO M3MEpPHTh YrJibl TpeyrojbHuka ABC Hu, KpoMe Toro, oTpe-
30K AC B3ATb TakuM 06pasoM, 4yToGbl £ B He Gbli CJMIIKOM MaJj, TaK
KaK TOrja 3HAYHTEJbHO YMEHBUIHTCSI TOYHOCTb pe3yJbTara.
[ITpakTHueckue pa6GorTHhl.
1. Cpnenatb B MacTepckoil MeTaJVIMYeCKHH MPONOPLHOHANLHLIHA
HHPKYJIb. "
2. Haueptuth nonepeunblfi Macwtab, NpuHSB 3a eAHHHny 1 Om.
3. Onpenenutb paccTOHHE [0 KaKOro-HHGYAb  HENOCTYMHOro
NYHKTAa.

4. OnpenenuTb BHICOTY Kakoro-HuGyAb NpeAMeTa: 3JaHUsi, MauTol,
JiepeBa.

§ 90. MOAOBHE MHOIr0YroJibHUKOB.

JIBa OXHOMMEHHBIX MHOrOYroJbHUKA Ea3biRalOTCA NOAOOHBIMHU, €CJH
Yribl OJHOIO M3 HHX COOTBETCTBEHHO PaBHbl yrJjaM ApYroro, a CXoj-
CTBeHHble CTOPOHbI MHOrOYroOJbHHKOB NPOMOPLHOHAJIbLHbI.

OnHOMMEHHBIMH Ha3bIBAIOTCSI MHOTOYTOJIbHUKH, HMEIOIHe O Jy U H a-
KOBOE UYHCJO CTOPOH (YrJIOB).

D

A B A
Yepr. 376.

CXoACTBEHHB MH Has3bBAIOTCS CTOPOHBI MOAOGHBIX MHO-
rOyroJlbHHKOB, COELHHSIONIHE BepPIIMHbl COOTBETCTBEHHO PaBHEIX yr-
JoB (uept. 376). Tak, Hanpumep, yTo6b MHOroyronbHUK ABCDE 6bin
nofo6es mHoroyroabhuky A'B’C’'D’E’, Heo6XoAuMO, YTOObI:

LA=ZLA', £B=4LB'; LC = £(C'; £D=4LD’'; <LE=ZE’

AB BC CD DE EA
H, Kpome TOro,

A'B’ B'C’ C'D' D'E EA’
Ynpasxcunenun.

1. Byayr a1 monoGHel ABa JI06GLIX KBajpara?
2. ByayT san noao6Hb ABa J0O6bIX NpPSAMOYroJbHHKA?
3. Byayt a4 noao6Hu Asa J06uIX pomb6a?
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Teopema. [Jlga no006H6IX MHO20Y204bHUKG OunazOHa-
AAMU, NPOBEOEHHBIMU U3 B8ePULLH 40606 napst coomsem-
CMBEHHO pAaBHbIX Y2208, pa3buearomcs Ha 00LHAKOB0E
HUCNO0 NOOOOHbIX MpPeyzZoNbHIKOS.

IMycTs Mporoyroseiukn ABCDE w A’B’C’D’ E’ nopo6uel (yepr. 377),
ne AB _BC €D DE __EA . 4,4 LB—

T aB T BC _CD _ DE_EA S B
=4 B, 4C=<4C, £D=<ZLD', 1/ E=ZE'.

Yept. 377.

B 060MX MHOroyroJbHHKax H3 BepLIMH KaKUX-HHGYAb COOTBETCTBEH-
HO paBiblX yryioB, Hanpumep M3 BepmMH A u A’, npoBeném amaro-
HaJjH. Mbl BUAHM, YTO MHOTOYTOJIbHUKH Pa3GHJINCh Ha OJJHHAKOBOE YHC-
JIO TPEYTOJNLHUKOB. JIOKaxeM, 4TO 3TH TPEYroJIbHHKH NOAOGHbI, a HMEH-
Ho: ANABCLHAA'B'C'; NACDAHAAA'C'D' v ANAADELWAA'D'E’.

INono6ue Tpeyronbunkos ABC n A’B’C’ BbiTeKaeT U3 pPaBeHCTBA yr-
JoB B u B’ ¥ NponopuuOHANbHOCTH CTOPOH %: Ifz )

Paccmorpum tpeyronsiukn ACD u A’C’D’. Y3 nopoGust TpeyroJin-
HukoB ABC u A'B’C’ caepyer, uto £1 = £3. B AaHHLIX MHOIOYTOJ1b-
Hukax £C = ZC’, nostomy u LC— L1 = LC'— £3, 1. e. £2= 14,

BC AC
=-——. Bro
B'C' T AC
Be = —P—C— » TaK KaK IlepBbi€
Bc D¢’ e nep
OTHOILIIEHH ST 3THX NPOTIOPLHUH PABHEI, TO AOJ/IKHBI ObITh PABHEI H BTOpPbiE
DC

H3 MOJOGHsS TeX e TPEYroJIbHUKOB CJelyeT, YTO

JKe BPEMsl H3 YCJIOBHSI TEOPEMBI HMEeM:

OTHOLUEHUS HX, T. €. —— = .
T ' A'C’ — DC ,

B tpeyrosnpHukax ACDu A’C’D’ vimeeM 10 paBHOMY YIJy, 3aKJI0-
YéHHOMY MEXKAY IPONOPLUHMOHANLHBIMA CTOPOHAMH, CJIEeLOBAaTE/bHO,
NACD kv ANA'C'D’.

[Mono6ue TpeyroasiukoB ADE n A’D’E’ cienyet u3 toro, uto £E =

, AE ED
= £E’ (1o ycJoBHI0O) H —E = FD (Mo omnpejeneHuio MNOAOGHBIX
MHOrOYrosibHuKoB). TakuM o6pa3oM, 3TH TPEYroJbHUKH HMEIOT M0

paBHOMY Yyray, 3aKJ/IOYEHHOMY MeXAy NPONOPLUHOHAJIBHEIME CTOPO-
namu. CuaenosarensHo, NAED «» AA’E’D’'. TeopeMma Jokasaua.
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3ameyaHnue. IlonoGHEE TPEYrOJIbHUKH PACIONOKEHE B MOAO6-
HBIX MHOrOYroJIbHHKaxXx B OJHOM H TOM e MOpsIKe.

Msl paccMoTpesH [Ba NMOAOGHBIX NMATHYroJMbHUKA. Takum xe myTém
MOXKeT ObITb IIOCTPOEHO JOKAa3aTeJbCTBO AJIA JMIOGHIX MOJOGHBIX MHO-
rOyroJIbHHKOB.

Ynpaxcuenue.

IHano (uepr. 377): AABC ~ AA’B'C AACD ~ AA’C'D" m
AAED ~ AA'E'D’.
JHoxkasatb, uro MHoroyroasiHkd ABCDE w A’B’C’D’E’ nonoGHH.

§ 91. OTHOMIEHHE NEPUMETPOB NOJOBHbIX
MHOIroyroJicHUKOB.

Chayajia pacCMOTPHM CBOHCTBO psiia paBHHIX OTHoweHui. ITycrs

2 4 6 8
WMeeM, HANPHMEp, OTHOWEHHS: — = — =— = "= 2. Haiiném

CymMmy NPEAbIAYIIHX YJI€EHOB 3THX OTHOI.HeHHﬁ, 3aTt€éM — CyMMYy

HX MOCJELYIOIUX YJIEHOB M HaiéM OTHOLIEHHE IIOJyYEeHHBIX CyMM,
24+44+6+8 20

142434+4 10

.. o 2 4
BO3bMEM Pl KAKUX-HHUGYAb APYTHX OTHOIIEHUH, Hampumep: riairie

2 o
= - = — = — = —, Haiifém cymMmMy NpeAblAymUX YJIEHOB 3THX OT-

TMOJTy4HM: = 2. To e camoe Mbl OJTYYUM, €CJ/IH

HOUIeHHH M CYMMY MOCJEAYIOMIMX, a 3aTeM HaiJéM OTHOLIEHHE 3THX
CyMM, HOJIYYHM: '

2+44+64+8+10 30 _ 2
3.

34+6+9-4124+15 45

B TOoM M Jpyrom cJjyuae cyMMa NpelbdyluX 4JeHOB psja paBHbIX
OTHOIIEHHH OTHOCHTCS K CyMMe MOCJeNYIOIHUX YJIeHOB 3TOro Ke ps-
Jla, Kak MpeiblAymui 4seH Jo60oro U3 3THX OTHOLIEHHH OTHOCHTCS K
CBOEMY IIOCJIEeAYIOLIEMY.

Mbl BHIBEJIH 3TO CBOHCTBO, pacCMOTPEB PsiJl YHCJIOBBHIX npmvxepos
OHo MOKeT GHITh BBIBEJEHO CTPOro U B OOLIEM BHIE.

Tenmepb pacCMOTPHM OTHOLUEHHE II€PHMETPOB MOAOOHBIX MHOrO-
yroJIbHUKOB.

D
DI

Yepr. 378.
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ITycte  muoroyronbHuk ~ ABCDE mofo6eH MHOTOYTrOJbHHUKY
A’'B’C’D’E’ (uept. 378). U3 nono6us 5THX MHOrOYrOJLHHKOB CJe-
er. wpo AB _ BC _ CD _ DE _ EA .
Ayen A'B"  BC _CD DE  EA
BHIBEJIEHHOTO HaMH CBONCTBA psila PAaBHBIX OTHOIIEHHH  MOXKeM
AB -+ BC 4+ CD 4 DE 4- EA AB
Hamucarb: =
A'B' +B'C'+C'D' +D'E +EA AP
AYIIMX YJEHOB B3SITHIX HAMH OTHOIIEHHH NpeJcTaBJsieT coGoil nepuMerp
nepBoro MHoroyroJbHuka (P), a cymMMa NOCJNEAYIOIIHX YJEHOB 3THX
OTHOLIEHU i np%mTaBm;eT co6oH MepUMeTp BTOPOrO MHOrOYroJibHHKa
’
(P’), suauwmr, = 15"
CnenoBaresbHO, nepumempol n0OOOOHbLLX MHO20Y2Z0AbHUKO8
OMHOCAMCA KAK uxX CX00CMBEeHHbLe CHMOPOHDbL.

Ha ocHoBauuu

. Cymma npensi-

§ 92. OTHOLIEHUE NJICIMAAEA NMOJOBHbIX ®UTYP.
1. OTHoleHHe MJoWajell KBaapaToB.

PaccmoTpuMm oTHOmeHHe niomajei Asyx kBaapatoB. Ecau cropony
OflHOTO KBajipaTa 0603HAYHM Yepes /71, a CTOPOHY APYroro — yepes f1, To
niomanu GYAYT COOTBETCTBEHHO paB-
HE m? u n? (uepr. 379). OGosnauus I
oA s NepBOro KBajpara uepes S, | |
a momanb BTOPOro  yepes S’, no- |

JYYHM: —27=—':—2, T. e. naowaou {_ _:
ksadpamos omuocamecs kax || ___ _|

K8adpamol uxX CMOPOH. | I

Moayuennyio ¢opMysy  MOXKHO I !
m\2 .

npeo6pasoBaTh Tak: 5= (—> m n

n Yepr. 379.
3Ha‘lHT, MOXXHO CKasaTb, 4YTO OT-

HOLIIEHHe IJIomafedl ABYX KBajpaTpB PaBHO KBAJpaTy OTHOLIEHHS HX
CTOPOH.

Ha ugeprexxe 379 oTHolIeHHe CTOPOH KBaApaToB PaBHO 3, OTHOLUe-
Hue MX Iomanefi paBHo 3% = 9.

2. OTHolweHMe Muowlajeil ABYX NOAOGHLIX TPEyroJbHUKOB,
Mycts AABC v» AA’B’C’ (uepr. 380). M3 nopoGusi Tpeyrosib-
HUKOB cJaenyer, uto £A = £A'; £dB= 4B’ u ZC= £(C'.
Kpome Toro — B _ 4AC
4 A’B’ B'C’ A/CI'
wuH B u B’ npoBenéM BbICOTH U 0603HauNM ux uepe3 i u A’. Ilnomans
NepBOro TPeyrosibHUKa GyJeT paBHa ac

AC.u
yroJibHHKa 2 .

B 3Tux TpeyronpHMKax H3 Bep-

, @ IJoWwajib BTOPOro Tpe-
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OGo3HayuB MJI0wWAb EPBOr0 TPEYroNbHHKA uYepe3 S, a miouaipb
BTOPOro — uepes S’, MOMYWHM: - = AC-h g S AC R
' I s ac w’

13 nono6us tTpeyronbHukoB ABO u A'B’0O’ (OHH NOROGHLI, NOTOMY

YTO MPSIMOYTOJIbHBIE, H, KPOME TOr0, HMEIOT 110 PABHOMY OCTPCMY yriy,

B
| B’
i
h |
| '
|
]
A 0 c 4 0 loid
Yepr. 380. -
h __ AB AB _ AC
A = £A') cnenyer: — = . Ho = . -
a UMeHHO £ ) caeny o A,B,S A8 A Cae
h_ AC AC &
oBaTeJIbHO, — = ——. 3ameHuB B dopmyJse — = ——, — OTHOllIe-
A ) W AT bopuyre - = T - OTHowe
S AC AC
HHe — paBHbIM €My OTHOLI€HHEM ——, NOJYUHM! — = —— . ——,
w P 2 y ac y s Aac ac
— %:%2. Urak, naousadn nodoGHoIX mMpeyzorbHuKOS

OMHOCAMCA KAK K8AOpamol cX00CMBEHHOLX CMOPOH.
2
[Monyuennyio Gopmysny MOXKHO NpeoGpasoBaTh TakK: % = _::CC ,)
3HauuT, MOXKHO CKa3aTh, YTO OTHOLIEHHE TIOmafiell IBYX NOJOGHBIX
TPEYroJbHHKOB PaBHO KBaJAPaTy OTHOIIEHHS HX CXOJACTBEHHBIX CTOPOH.

3. OTHouwleHne nJouwaneid NOROGHBLIX MHOrOYroJbHUKOB.
Iycte ABCDE u A’'B’C’D'E’ — nojiloGHBeE  MHOTOYTOJbHUKH
(gepr. 381). Hssectno, yuto AABC »» AA’B’'C’, ANACD v» AA'C'DY,

A A'D'E’ ( . . AABC — (AB)2 .
AADE » AA'D'E \§890) Kpome Toro, ~=——=rs (AB "’




na. AACD _ (CD) . na. nADE _ (DE)?
na. AA’C'D" (C'D’ 2 " na1. aA’D’E’ (D'E"
LI€HHs1 3THX TPONOPUHI DaBHBI, YTO BBITEKAET H3 MNOJOOHS MHOro-
m. AABC _ nn. AACD _ na. AADE __ (AB)
mn. AA’B’'C'  mn. pA'C'D’ mn. AA'D'E’ (AB R
Hcnonpayst cBOHCTBO psiila paBHBIX OTHOLIEHHH IIOJIy4HM:

ma. AABC+nn. AACD +nn. AADE (AB) Jm_s__ (AB)?

nn. AA’B'C’ +nn. aA'C'D’ +un. aA'D'E’ . (A'B'R’ s (AaBp’

rae S u 8’ — nJomagu AaHHbIX NOJAOGHBIX MHOTOYT'OJIbHHKOB.
CrnenoBaresbHO, RAOUAO0K NOOOOHBLX MHO20YZONbHUKOB

OMHOCAMCA KaK K8adpamsi cX00Cm8eHHolX cmopor. Tlony-

2
YeHHYI0 JOPMYJIy MOXKHO NpPeo6pa3oBaTh K TAKOMY BHAY: % = (—%)

. Tak Kak BTOpBIE OTHO-

yTOJIbHHKOB, TO

Ynpaxcuenusn.

1. Cropona mepBoro kBajgpara GoJblle CTOPOHEI BTOpPOro KBajpaTa B 2 pasa
(8 5 pa3). Bo ckoabKo pas nJjoulaaer nepBoro. KBaapara 6oJiblue NJOWAAH BTOPOro
KkBaaparar

. 1
2. CropoHa nepBoro KBaapara COCTaBJIH(-‘:T'?s‘ (0,1) cropoHH BTOpPOro KBaapara.

Kaxkylo yacTp nJjouanb, nNepBoro KBajpara COCTaBJSAET OT NJOLWAAH BTOPOro KBaj-
para?

3. Koadbduunent nopo6Hs B NOROGHHIX MHOrOYroJlbHHKax paBeH 4 (%; 0,4;

2,5). UeMmy paBHO OTHOLIEeHHe HX mJaoulajgei?
4. OtHOWIeHHe NJIowajieH NOXOGHBIX MHOrOyrosbHHKoB paBHo 36 (100; 0,09).
YeMy paBHO OTHOIIEHHE CXOJCTBEHHBIX CTOPOH 3THX MHOTOYTOJbHHKOB?

§ 93. MOCTPOEHHUE NOAOBHBLIX $UTYP.

1. MocTpoeHre MOROGHBLIX TPEyroJbHHUKOB,

Mbl yxke 3HaeM, uYTO JJsi 1Q-
CTPOEHHUsI TPeyroJbHUKA, NOAOGHOrO
IaHHOMY, JAOCTAaTOYHO M3 KaKoH-HH-
6vIb TOYKH, B3SITOH Ha CTOpPOHE
TPEYrOJIbHHKA, IPOBECTH MpPSIMYIO,
napajjieJibHyl0 CTOPOHE TpPeyroJib-
Huka. Tlosiyuyum Tpeyro/ibHUK, MO-
JOGHBLIH NaHHOMY (uepT. 382):

ANACBLrAANA'CB',

Yepr. 382.

2, MoctpoeHue MOAOGHBLIX MHOrOYIrOJbHHKOB.

JIJ1s1 TOCTPOEHH I MHOTOYTroJ/IbHHKA, MOJAOOHOrO JaHHOMY, Mbl MOXEM
NOCTYIHTb TaKHMM 00pa3oM: pasobbéM JAHHBIH MHOrOYTrOJIbHHK JHaro-
HaJ/isIMH, NPOBEJEHHBIMH H3 KaKOH-JHGO ero BEpIUHHbI, Ha TPEYroJb-
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nuku (vept. 383). Ha Kakoii-HHOYIb CTOPOHE JAHHOTO MHOTOYTOJ/IbHH-
ka ABCDE, nanpumep Ha cropoHe AE, Bo3bMEM KaKyio-HHOYIb TOUKY
E’ u npoBeféM npsMylo, napaienbHyto ctopone ED, 1o nepeceueHus
eé ¢ guaroHauanio AD, Hampumep, B
D touke D’, U3 Touku D’ mnpoBegpém
' npsiMylo, NapaJienbHylo cTtopoHe DC,
Jo mnepeceueHus: e€ c¢ puaroHa’neio AC
B Touke C’. VI3 Touku C’ npoBeném npsi-
£ c Myio, NapaJileJbHyio CTOPOHe CB, po
nepeceyeHuss co cropoHod AB B ToOu-
ke B’. TlosyueHHBIi MHOrOYrOJILHHK
AB'C'D’E’  nopmo6eH HXaHHOMY MHO-
royronsuuky ABCDE.

A B’ B CnpaBel/IHBOCTh ~ 3TOrO  yTBepHKie-

HHS JI0Ka3aTh CaMOCTOSITEJLHO.

. Ecan Ttpebyercsa mnoctpouth MHOro-
YyrOMbHUK, NOZOGHBIA JaHHOMY, C YKa-
3aHHBIM KO3(h}HUHEHTOM NoAo6HS, TO
ncxofHass Toyka E’ Gepércs Ha cropoHe AE uIu €8 NPORO/IKEHHH
COOTBETCTBEHHO JAaHHOMY KO3(ppHIIHeHTY Noxobus.

m

Yepr. 383.

3. CpbéMKa nuiaHa 3eMeJbHOrO y4acTKa,

a) CnéMKa nJiaHa MpOH3BOAMTCA C NMOMOIILBIO 0cOGOro npubopa, Ha-
3LIBAEMOTO M € H 3 y J1 0 if (uepr. 384).

MeH3yna npeicraBsasieT co6oi KBaj-
paTHYIO JOCKY, NOMEIEHHYI0O Ha Tpe-
noxuuke. IlpH BbluepunBaHUH NJIaHA J0-
CKa HNPUBOJUTCS B FOPHU3OHTaJbHOE IIO-
JIOXKEHHE, UTO IPOBEPSIETCS C HOMOIIbIO
ypoBHs. [{y1 npoBeieHusI IPSIMBIX JIHHUH
N0 HYXHOMY HalpaBJeHHIO YHOTpes-
Jsiercsl aJiuAajga, CHaGXKEHHasi JHOMNT-
pamu. B KaxkaoM gHonTpe — HMeeTrcs
npopesb, B KOTOPOH HATSIHYT BOJIOCOK,
YTO I[03BOJISET JOCTATOYHO TOYHO Ha-
BOAUTH a/MJaly B HYXKHOM HampasJe-
Hud. Ha MeH3ysy KHONKaMH yKpemJs-
1oT quct Oesoli Gymaru, Ha KOTOPOM H
BbIYEpYHBAETCS IJIaH.

7151 Toro yto6nl CHATB MJIaH ¢ 3eMesbHoro yuactka A BCDE, BLiGu-
patoT BHYTPH yyacTKa Kakyo-HHOYAb Touky O Tak, yToObl H3 Heé ObiIH
BHJHBI Bce BEpIIHHBI 3eMeJIbHOrO yyacTka (uepT. 385). C noMolupio BHII-
Ku ¢ orBecoM (uepT. 386) yCTaHaB/IHMBAIOT MEH3YJy TaK, 4TOObI TOYKa
O, ‘'oTMeueHHas Ha JiucTe GymMary, NPHUXOAMJIACh NPOTUB H3GPaHHOH Ha
yuactke ToukH O. 3aTeM u3 ToukH O Ha JiHcTe 6yMarH, NPHKPENJIEHHOM
K MeH3YJle, IPOUYePUHBAIOT IPH HOMOILY aJHAabl JYUYH B HANPaBJACHHAX
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Ha Touku A, B, C, D u E; namepsiior paccrosiusi OA, OB, OC, OD u
OE ¥ OTKJIaJBIBAIOT HA 3THX Jyyax B NPHHATOM Macuuitabe OTpe3KH
OA’, OB’, 0OC’, OD’ u OF’.

Toukn A’, B/, C’, D’ u E’ coenunsior. Ilonyyaercss MHOrOYroJibHHK
A’'B’C’'D’E’, mpencraBasitoliuii co60ffi nJjiaH IaHHOrO  3eMeJbHOro
yuacTKa B NpHHATOM Maciutabe.

Yept. 385.

Onucanybli HaMH Crnoco6 MEH3YJbHOH CBHEMKH Ha3blBaeTcs I o-
JS1pHB M.

CyuiecTByoT M Apyrue cnocoGbl ChEMKH MJaHa C TOMOUILIO MeH-
3yJibl, O KOTOPHIX MOXHO NPOYHMTaTb B CHelH-
aJIbHBIX PYKOBOJACTBAX IO MEH3YJbHOH CBHEMKeE. & v

Ha kaxiom nJaHe OGHLIKHOBEHHO Jaéres
macuTab, N0 KOTOPOMY MOXHO, YCTaHOBHThb
HCTHHHbIE pa3Mephl CHATOrO YYacTKa, a TaKXKe U
€ro mJoWAlb.

Ha nuane takxe yKasbiBaeTcsi HanpaBJ/ieHHe
cTpaH cBeTa.

IllpakTtuHnueckas pabora. a)Chenars
B LUKOJILHOH MacCTepCKOH MNpOCTeHIlyio Mojeb
MEH3YJIbl H CHSTb C €€ MOMOIIbI0 IJIaH Kako-
ro-HHOyAb HeGO/IBLIOrO 3eMeJIbHOTO yyacTKa. {

6) CbéMKy MnJiaHa 3eMeJIbHOrO Yy4acTKa MOXK- Yepr. 386
HO NpPOM3BECTH C MNOMOIIbIO aCTPOJAOHH. pT. 560

[Tycts Hamo cHATh mJaH 3eMenbHoro yuactka ABCDE. BosbMéMm
ONHY M3 BepIUHH yvacTKa, Hanpumep A, 3a HCXOAHYIO H C NOMOILbIO
acTposisibuu H3MepuM yrJbl npH BepuinHe A, T. e. L1, Z£2, £3
(uept. 387).

INotom ¢ noMolupio MepHOIl Henyn uaMepuM paccrossuust AE, AD, AC
u AB. B 3aBHCHMOCTH OT pa3MepoB y4yacTKa U pasMepoB Jincta 6ymary,

w— 1
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Ha KOTOPBII HAHOCHTCA NJaH, BeIOMpaeTcs MacmiTab s BblYepuyHBa-

HHS TJIaHa,
[Tpu Touke A , KOTOpYIO MPHHHMAaeM 3a BEPLIMHY MHOTOYTOJNbHHKA,
CTPOUM TPHU YIJ/ia, COOTBETCTBEHHO paBHble £1, £2 n £3; 3areM B Bbi-

A A

C D
Yepr. 387.

6panHOM MacuitTaGe Ha CTOPOHAaX 3THX YIJVIOB OT TOYKH A’ OTK/iafbiBaeM
orpesku A’E’, A’D’, A’C’ n A’B’. CoeniHuB oTpe3kamu Touku A’ u E’,
E'uD',D'" u C',C' ubB',B uA’, nNOIyiuM MHOrOYroJbHHK
A’B’C’'D’E’, nopoG6Hbulii MHoroyrosibHuky ABCDE. 3rto 6Gyaer naad
JaHHOrO 3eMEJIbHOIO YYacTKa, HayepueHHbIH B H36paHHOM MaciuraGe.



r1TABA IX
TPUTOHOMETPHYECKHE ®YHKLUH OCTPOI0 YIJIA.

Ha ocHoBaHMM paBeHCTBA H MOAOGHA TPEYroJLHHKOB Mbl HMeaH
BO3MOXHOCTb PpEINHTh Dsifi 3ajay, CBSI3aHHBIX C ONpeJeJIEHHeM pac-
CTOSIHMH, H3MEpPHTh KOTOpble HEIOCPEACTBEHHO He IMPelCTaBJsiJIoCh
BO3MOXHBIM. Hanpumep, Mbl HaxXOQuJIH pacCTOsIHHE [0 HEeJOCTYMHO#
TOYKH, BRICOTY INpEIMETOB, PAaCCTOSIHHE MEXAY NYyHKTaMH, pasje/iéH-
HbIMH KaKHM-HHGYAb TNpPENsITCTBHEM, H T. [.

Takue paGoTsl HMeIOT GoJbIIOE TPAKTHYECKOE 3HAYEeHHe, ONHAKO IPH
MX BBHINOJHEHHH Mbl MOJYYaJqH HENOCTATOYHO TOYHLIE pe3Y.bTATHI.
Ecau pesysbTarh, NOJyyeHHblE HaMH, MOTJIH yJOBJIETBOPATh HAc,KOrAa
Mbl HMEJTH JIeJ10 ¢ GHrypaMH HeGOJIbIIHX pasMepoB, TO OHH COBEpLIEHHO
He MOTJIH Gbl YHOBJIETBOPHTb HacC B CHJY CBOeH HETOYHOCTH, €cJH Obl
Mbl HMeJIH Jeso ¢ (GUrypaMH, HMeIOIHMH GoJsblune pasmephl. Kpome
Toro, Ge3 yrJIoMepHOTO HHCTPYMEHTA Mbl He B COCTOSIHHH GbL/IH HAaXOIHTb
pasMepsl YrJjoB, HMesi B CBOEM pacCHOpSIKEHHH TOJIbKO JHIIb IJHHY
TeX WJIH HHBIX OTPE3KOB; HalpuMep, IO JJIHHE CTOPOH NPOH3BOJLHOIO
TpPEeYro/JIbHAKA Mbl HE MOIJIH OIpeNe/iATh BeJHUHHY €ro YrJoB.

OnHakKo B MaTeMaTHYECKOH HayKe CYILECTBYIOT TaKHe NPHEMBI, KO-
TOpble OGECNeYHBAIOT HEOGXOAMMYI0 TOUHOCTh H3MepeHHH, HeCcMoTps
Ha 3HAYHMTeJbHble pa3Mephl H3GPAHHBIX AJIs1 H3MEpPEHHs] pacCTOsIHHUi, a
KpOMe TOro, AaioT BO3MOXKHOCTb 110 AJIMHE TeX HJIH HHBIX OTPE3KOB ollpe-
JIeJIIT Pa3MepHl HYXKHBIX HaM YIVIOB H IJIHHBI HEH3BECTHBIX OTPE3KOB.

OB/ajieHHe TaKHMH TNpHEMaMH CBSI3aHO C H3yYeHHEM TaK Hasbl-
BaeMbIX TPHrOHOMeTpHuecKuX (pyHKuHiA. K o3HaKoM/eHHIO C HEKOTO-
PLIMH M3 HHX Mbl H NepeXOouM.

§ 94. ONMPEAEJIEHUE TPUTOHOMETPHUECKUX ®YHKUUNA.

1. CooTBeTcTBHE MEXKJy OTHOWIEHHEM CTOPOH M BEJIHYHHOMH
OCTPBIX YTJIOB B NpPSAMOYrOJIbHOM TpeyroJbHHKe.

[Tycts umeercsi KakoH-HHOyOb NPOH3BOJILHBIA OCTpbLIH yroJ, Ha-
npumep £ BAC = a (yepr. 338). Ha cropone A B BO3bMEM NIPOH3BOJILHYIO
Touky M u omycrum H3 Heé nepneHaukyJasp MN Ha cropony AC.
[Mosyuum npsMoyrobHelii TpeyroibHuk MAN,



Bo3bMéM OTHOILIEHHS €ro CTOPOH TOMapHO:

MN
m (omomelme Kartera, npoTtuBoJiexaulero yrJy o, K ruino-

TeHyse);

M
|
|
I
|
|
|
I

|
|
|
|
|
|
j
N N
Yepr. 388.

N

AN
i (oTHOWEHHEe KaTeTa, NPHJIEXKAILETO K YIJY d, K THIOTEHYy3e);

MN =
-A_IV (OTHOHIEHI/IG KaTera, NpOTHBOJIEXKALEro Yriay a, K Karery

IpuJexalemy);

VN (OTHOIIEHHe THMOTEHY3hl K KareTy, IPOTHBOJIEXKALIEMY
yray, ﬁ);

IV (oTHOLUEHME THIOTeHY3bl K KaTeTy, NpHJeXauleMy K yr-
ay a);

N
/S_N (oTHOIWIEHHe KaTeTa, NpHJEXKalero K yriay a, K Karery

NPOTHBOJIEXKALIEMY).

Mg nosyynau 6 orHoweHuil. BennunHa 3THX OTHOMIEHHH He 3aBUCHT
OT TOro, rje Ha cropone AB Mbl Bo3abMéM Touky M. Tak, ecin BMecTo
ToukH M Mbl Bo3bMéM Ha cTopoHe AB Kakyio-HHGYAb TOouky M’
(uept. 388), T0 HOBHIii TpeyroabHUK AM’N’ GyneT nonoGeH Tpeyrob-
HUKYy MAN u moroMy HH OZHO H3 OTHOLUEHHH He H3MeHHTCS.

3HauuT, B3STOMYy yray o co-
GTBETCTBYIOT OJHHM H Te XKe ofpe-
JlesiéHIble 3HAueHHUsl Ka)KJAO0ro M3
orHowienudl. Bo3bméM Tenepb apy-
roii octpslii yroa, £ B’AC = B (ua-
npumMep, GoJsbluuii yrsia @), W Ha
cropoue AB’ ormMetuM TOuky P
TaK, yTo6bl AP = AM (uept. 389).
Kak yBuauM HuKe, NMOJOGHBIH BbI-
6op ToukM P He noBJHfeT Ha
oOlHOCTL paccyxaeHnii. Onycrus
3 ToukH P nepnenaukyasp PD
Ha cropony AC, nonyyuMm nps-
Yepr, 389. MOYTOJILHBIA TpeyroasHuk APD,




CocraBHM OTHOLIEHHS CTOPOH 3TOTO TPEYrOoJIbHHKa B TOM 3Ke IOpsii-
Ke, KaK U A TpeyroibHuka MAN:

PD ., AD ., PD . AP . AP . AD

AP

’ ’ ’ 3

AP AD s PD AD ' PD

OTH OTHOLLEHHS He U3MEHSTCS, €CJH TOYKY P mepemecTuM B Ji06YIO
Touky P’ myya AB’. 3HayuT, B3ITOMY 3HaYeHHIO yIJia B COOTBETCTBYET
onpene/éHHOe 3HaYeHHEe KaXKJOro H3 OTHOLUEHHH.

OZIHAKO eCJIH Mbl CDaBHHM 3HAQYeHHS COOTBETCTBYIOLIHX OTHOLLEHHI
IJIs1 yrJia o 1 AJ1s yrJa B, To yBHAUM, YTO OHH Pa3JIHYHbIL:

PD MN

b T TK Kak AP = AM, a PD > MN;
_AD_ AN ok kak AP — AM, a AD < AN;
AP AM
__Z.g_ IX;VV , TaK Kak PD > MN u AD < AN u, cllefoBarebHO,

IepBoe€ OTHOLIEHHE Govibiiie BTOPOro U T. A.

Takum 06pa3oM, BBIXOAHT, 4TO KaXKAOMY pasMepy OCTPOro yrJa co-
OTBETCTBYeT ONpefleJIEHHOe 3HayeHHe KaxKAOro OTHOIUEHHSI CTOPOH.
CnpaBenyiuBo H 00paTHOE YTBEPXKAEHHE: KaXKIAOMY 3HAUEHHIO OTHO-
LIEHUS] CTOPOH COOTBETCTBYeT ONpefleéHHBIH pasmep yraa.

Ha 3ToM OCHOBaHHH MOXKHO CYHTaTh, YTO OTHOLIEHHS] CTOPOH IIPSIMO-
YrOJIbHOrO TPEYro/IbHHKA SIBJSIOTCS G YHKI HSAMH €T 0 OCTpO-
ro yrJaa. Oth (YHKOMH Ha3blBalOTCdA TDPHTOHOMETD i-
YeCKHUHMH QYHKUHUAMH yrJa.

Ilepeiiném k 6osiee MOAPOGHOMY HX PaCCMOTPEHHIO.

2. OnpepgeneHue TPUTOHOMETPUUYECKHX (YHKIHUH.

BosbMéM mnpsimoyroJibHblil TpeyronbHHK ABC u 0603HauuM  ero
cTopoHbl GykBamu a, b u ¢ (uept. 390). Paccmorpum cHauana ¢yHK-
uud yraa A. 8

a
OTHolIEHHe — Ha3blBaeTCs CH H yCcoM yrJqaa
c
A , T. €. CHHyCOM yrJia A Ha3piBaeTcsl OTHOLLEHHE ]

KaTeTa, NPOTHBOJEKALIEIO 3TOMY YrJy, K K-
noreHyse. oy

b
OTHOIIeHHe — Ha3blBaeTci KOCHHYCOM
c
yraa A, T. e. KocuHycom yraa A HasbiBaeTcs

OTHOLIEHHME KaTeTa, NPHJEKAIEro K 3TOoMy 4 : o
yray, K FunorteHyse. b

OrHolleHHe % Ha3bliBaeTcd TAHTEHCOM Yepr. 390.

yrJaa A, T. €. TAHreHCOM YyrJa A HasbiBaercsi OTHOLIEHME KaTeTa,
NpoTHBOJIEKALLEr0 3TOMY yray, K KaTeTy mnpujcxauemy.

179



b
OTHollleHHe — Ha3bIBaeTCi KOTaHTreHCOM yra A, T. e
a

KOTaHreHcoM yrja A HasbiBaeTcsl OTHOLIEHWE KaTeTa, MPUJEKalero
K 3TOMy Yray, K KaTeTy NpOTHBOJEKallemy.

OrHoueHue HasbiBaeTcsi ce KaHCOM yraa A.

b
£

OtHoleHue Ha3blBaeTCcd KOCE€KaHCOM YyrJaa A.

a

HauGosnee ynorpe6uTeIbHBIMH SIBJISIIOTCS NepBble YeThipe QYHKUMH:
CHHYC, KOCHHYC, TaHreHC H KOTaHTeHC.

OtH pyHKuHH yraa A o6o3Hayalores Tak: sin LA, cos LA, tg £ A
uctg £ A;

42— sin £ 4; ll cos L A; & =tg LA; b~ ctg zA.

c a
YcraHoBUM Tenepb ¢yskunn nas £ B:

LA cuHyc yraa B, LA sin £ B,
B :

c
%— KOCHHYyC yrJaa B % = cos £ B;
%—— TaHreHc yraa B, 5 =tg £ B;
%— KOTaHreHC yrsa B, % = ctg £ B.
Ynpaucnenusn.

1. (YctHo.) HauepTHTb NpsiMOYroJIbHBIH TPEYTONbHUK C KaTeTaMH 3cu U 4 cm.
BbluHCAHTh € MOMOLIbIO TeopeMbl [1Hdaropa IJMHHY FHMOTEHY3bl, a 3aTeM CHHYC,
KOCHHYC, TAHT€HC H KOTAHI€HC OCTPHIX YIJIOB TPEYroJIbHHKA. )

2. HaueptuTh npsiMoyrosbHeiil TpeyroisHik ABC c kateramu: AC = 18 um,
BC = 24 mm, BHUHCJIHTH ¢ noMolublo TeopeMsl ITndaropa pauny runorenysn AB
M HaliTH CHHYC, KOCHHYC, TAHIeHC H KOTaHreHc yrJja A, a 3ateM CHHYC, KOCHHYC,
TaHTeHC M KOTaHTreHC yrja B.

3. HauepTnTh NpON3BOJIBHEL NIPSMOYFOJIBHEL TPEYTOJLHHK, H3MEPHTHEro C70-
POHBl B MHJIJIHMETpPax M HalTH CHHYC, KOCHHYC, TaHI€HC M KOTAHFeHC OCTPLIX
yrJoB TpeyroJbHHKa ¢ ToyHocTeio no 0,01.

§ 95. MIOCTPOEHUE YTI'JIA MO 3AAAHHOMY 3HAYEHHIO
OJIHOH U3 Er0 TPUTOHOMETPUUYECKHUX SYHKLIHHA.
1. Ilocmpoumes yeos, maneeHc Komopoeo pasex -
[TocTpouM ¢ MOMOMLIBIO YEPTEKHOTO
TPeyroJibHUKa NPSIMOKH  YroJ1 H Ha OJHOIT
€ro CTOPOHE OTJIOXKHM OT BEpUIHHH 5
HIpPOMU3BOJILHBIX MAacCIUTaOHBIX €HHHL, a
Ha jpyroii — 4 (uepr. 391). Coenunus
ToukH A H B, mosiyyum npsiIMOyrosbHbIi
tTpeyroibHuk ABC.
£ A OymeT HCKOMBIM, TaK Kak

tg LA =—

Yept. 391.



r

2. [locmpourno yeonr, cunyc Komopozo pasex %

ITocTpouM npsMoOH yron M Ha ORHOM
ero CTGpOHe OTJIOXKHM OT BepIUHHBI OTpe- et B
30k CB, paBHbIi TpEM MNPOU3BOJBLHBIM
macuitabHbiM equHHuam (yept. 392). Us
TOYKH B, Kak H3 ILleHTpa, paJHyCcoM,
paBHbIM O TeM e MacilTabHbIM eIHHH-
1aM, omMLIeM ATy, NepeceKaroyio Apy-
ryl0 CTOpOHY mpsMoro yraa. Touky
nepeceyeHus o6osnauuM  OykBoi  A. A - 1C
CoeauHuB ToukH A ¥ B, nosayuum nps-

Yepr. 392.

moyroJibHbIE TpeyroabHuk ABC. £ A —

- . 3
HCKOMBII, TaK Kak sin £ A = =

3. [Mocmpoume yzoa, KocurYc Komopozo pasex —2—.

[ocTpouM NpsIMO# yroJs1 H Ha OHOK €ro CTOpOHe OTJIOXKHM OT BepLiH-
- Hbl yraa orpesok AC, paBHbli 5 npo-
g H3BOJIBHbLIM MaciuTaGHBIM  eJHHHIAM
(uept. 393). M3 Touku A, Kak U3 lLieHT-
pa, pamuycoM, paBHbHIM 6 TeM ke Mac-
IITabHBIM ~ eHHHLAM, ONHIIeM  AYTY,
nepeceKamllyl0 APYryld CTOPOHY  Ips-
moro yraa. Touky mnepeceueHHss 06o-
3HayuM GOykBoif B. CoeauHuB Touku A
< + H B, nonyyuM mnpsIMOYrosibHBIH Tpe-
A ¢ yroasHuk ABC.
UYepr. 393. £ A — HCKOMBIH, TaK KakK cos £ A =

=5
5

Tak kak KaxAplii H3 KaTeTOB NPSIMOYTOJILHOTO TPEYroJibHHKA Bee-
r1a MeHbllle THIOOTEHY3bl, TO CHHYC H KOCHHYC JIIOGOFO OCTPOro yrJa
Bcerjia MeHblie 1.

Uro KacaeTcsi CpaBHHTEJNBLHOH BEJHYHHBI KaTETOB, TO KaXIbIH H3
HHUX MOXeT GbITh K 6oJiblle H MeHblue apyroro. ITostomy tg LA u ctg LA
MOrYT ObITb Bbipa»KeHbI JIIOObIM ™ MOJIOXKHUTEILHBIM YncaoM. Kaxnubifi u3
HHX MOXeT ObITb MeHbllle elHHHLbI, 60JbIle eAHHHUIIL U PaBeH eHHHILE,

§ 96. 3HAYEHHS TPUTOHOMETPHUECKHX ¢YHKUHUHA
HEKOTOPbBIX YTJIOB.

Hafigém 3HaueHHs] TPUIOHOMETPHYECKHX (PYHKUHMH JJs yIrJi0B B
30°, 45° u 60°.

) dasa yraa B 30°.

B03bMEM NpSIMOYTOJIBHBIA TPEYroJbHHUK C OCTPHIM yrsom B 30°
(uept. 394). OGo3HAUUM JJIMHY THNOTeHY3bl AB uepe3 ¢ W BbIpasuM
LJ/IMHBI KaTeToB.
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BC = % , Kak KareT, Jexauuii npotus yrJaa B 30°,

Kater AC naiiném no teopeme Iludaropa.

_ T B — c 3c? cV'3
A=V ap—BC=) - =)L V3,
£ L
in30°=2¢ _ 2 _ 1 _ o5 tg30°0=58C - _2__
Torma sin30 1B . 5 0,5 tg3 0 e
2
=V 3 ~0,5774;
V 3 3 =0,
cV 3 _
cos 30°= 0 = = V ~ 0,8660.
\ B
B
45°
60
30° 45°
A c A c
Yepr. 394. Yept. 395.

2) das yraa B 45°

Bo3bMéM NpSIMOYTOJIbHBIR TPEYTOJbHHK C OCTPHIMH YIJlaMu no 45°
(uept. 395). O603HauuMm AJAMHY runorenysbl AB uepe3 ¢ M BhHpasum
Jaunbl katetoB. AC = BC, caenoBatenbHo, mno teopeMe Ilugaropa

AB? 2 AB? 2c?
AB* = 2BC? otkyna BC*=—F— =—— = :
— 2¢ _ V2 _ V2
3Hauur, BC—V T = T
cV?2 .
coamo . BC _ T2 _ V2 57071
Torma sin 45 === ~0,7071;
o BC —_ 1.
tg45 - I;

ol B _VT _
cos 45° = 2B T 35 = 0,7071.
)ydas yraa B60°
3HaueHHs TPUTOHOMETPHYECKHX GYHKUME s yraa B 60° MoxHO
HaliTH M3 TOro e TPeyroJbHHKa, W3 KOTOPOTO HAlIM 3HAuYeHHs
TPHTOHOMETPHYECKHX (byﬂxmm Aas yraa B 30° (uepr. 394), TaK Kak
ecsim £ A=30° 10 £ B=60°,
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Torna

. o_ AC _ V3 _ . o __ A S .
sin 60 =5 =35 ~0,8660; tg60 =30~ =V 3 =~1,7321;
BC 1
6 °=—-=,__=
cos 60 B 5 0,5.

CocraBuM Tenepb Tal/MIy 3HAYeHHiI TPUTOHOMETPHUECKHX (YHK-
nuit gaa yraoB B 30°, 45° u 60°.

Yroa Cunyc Kocunyc Taurenc
{ _ _
30° — =05 V3 ~oss60 |V 3 ~o05774
2 2 3
o | V-2 corom. | V2 ~ o707, I
2 2
5 . 1 —
60° R 0,8660 - = 0,5 V3 =~ 1,7321

PaccmaTpuBasi 3Ty TabJuLy, MOXKHO 3aMeTHTh, YTO CHHYC H TaH-
FeHC OCTPOTOYIVIa BO 3 paC T aloT NPH yBeJHYEHHH yTJa, a KOCHHYC
[IpH yBeJHYEHHH yrJa y O bl B a eT.

[Ipu yMeHBIIEHHH yrJ1a CHHYC H B"”
taHredc YyOBIBAalOT, a KOCHHYC BO3pac-
Taer. B”
Ynpaxcuenus.

1. Ilonb3ysich uepTexoM, pacCMOTPETh H3-
MeHEeHHe TPUrOHOMETPHYECKHX (YHKIHMH B CBSA-
34 ¢ H3MeHeHHeM yrsa (uepT. 396). ,

2. 3HaueHNsI TPUTOHOMETPHYECKHX (DYHKUHHA B
OCTPHIX YIJIOB MOMeL[eHbl B MaTeMaTHYeCKHX

rta6auuax B. M. Bpaauca. [Toapo6Hoe onucanne .
Ta6JHl M yKa3aHHS K HX HCNOJIb3OBAHHIO Aa-
Hbl B CaMHX TabJHuax.

MMoabsyscy Tabauuamu Bpaguca, pac- 4 7 ) 7
CMOTpPeTb  H3MeHeHHe TPHTOHOMETPHYECKHX c c G
¢(yHKIHA B CBA3H C H3MEHEHHEM yrJa. Yepr. 396.

§ 97. TPHTOHOMETPHYECKHE $YHKUHWH AOMOJHUTEJIbHbIX YTIJIOB.

Jlono/HUTEIbHBIMH YTVIaMH Ha3blBAIOTCS ABa YIJla, KOTOPBIE B CyM-
Me cocrassisioT 90°. Takumu yrsiamu, B YaCTHOCTH, SIBJSIIOTCS OCTPbIE
YIVIBl HPSIMOYTOJILHOTO TPEYrOJNbHHKA.

Yrast A u B B npsiMoyrosibHOM TpeyroabHiuke ACB (yept. 397)
SBJIAIOTCSL JONOJNHHTEJIbHBIMH YrylaMH, Tak kKak Z£A + £B = 90°%
LA=90C— 4L B, £LB=90C— £ A.
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. PaccMOTpHM COOTHOIUEHHS MEXAY TPHTOHOMETPHYECKHMH (DyHK-
LHAMH JOMOJHHTENbHBIX YIJIOB.

DsingA="2; cos<£B=-"2, 1. ¢ cu
c

c
HYC 0aHHO20 Y24 PABEH KOCUHYCY O00-
NOAHUMENBHOZO Y2AQ.

9 cosLA =2 sinz B=2" 1.e ro-
c (4

c CUKYC 0aHHOZO y2aa pageH cmHYcY 00-
NOARUMENBHOZO Y2aa.
) tgLA= %; ctg £B =ib ,T. €.TNGH-
A C 2eHC OaHHOZ20 Yyz2aa pagen KOmaw-
b 2eHcy OONOAHUMENBHOZO Y2Aa.
Yepr. 397, g ctgzA=2L tgzB=2, 1 e
a a

KOMmaHzeHc OaAHHO20 Y2AG paBeH MmaH-

2E8HCY OONnOANHUINENAbHO20 y2aa.

3HaHHe COOTHOILEHHH MEXIY TPHIOHOMETPHUECKHMH (GYHKIHSMH
LOTIOJTHATE/bHBIX YIVIOB BaXKHO JJs NOHHMaHHS YCTPOHACTBa TpHro-

HOMeTpHYeCKHX TabJuil.

§ 98. COOTHOLUEHHA ME)XAY CTOPOHAMH H YTIJIAMH

B NPSIMOYTI0JIbHOM TPEYTIOJIbHHKE.

ITycTb naH npsiMoyrodbHbIi TpeyroabHuk A BC (vept. 398). O603Ha-
YHM ero CTOpOHH yepes a, b u c. [1o onpeneseHUI0 TPHrOHOMETPHUECKHX

GYHKUHHA: -‘:—: sin £ A, % =cos £ B; %= sin £ B;% = cos£ A. Or-

ciona a=c sin £ A=ccos£ B; b=csin £LB=
=ccos £ A, T. e. Kamem npaAmMOY20nb-
HOZ20 mpeyOAbHUKA paBeH 2unome-
Hy3e, YMHONCEHHOU Ha CUHYC y2aa,
npomuneoaedcawezo0 3momy rKamemy,
RAL HAQ KOCHHYC Y2AQ, RPUNEINHCAU,e20
K nemy.

M3 Toro e NpsIMOYroJIbHOIO TPEYroJb-

IIMKa HMeeM, uTOo % =tg £L A, orcona

a=0btg L A4, -E-=ctg4A, OTKyla
4]

b=actg LA, 1.e. kamem npaAmM0Y20Lb-

HO20 mpeyzoAbHUKaA pasexn OpY0MY
Kamemy, YMHONCEHHOMY HQ MAHZEHC

y2aa, npomusosedcaul,ezo nepsomy xKamemy,
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b
Yepr. 398.

uasu Ha KO-
MAH2EHC Y2AaQ, npusescau,e2o K nepsomy kamemsy.



§ 99. PELIEHHE NPSIMOYTOJIbHBIX TPEYT OJIbHUKOB.

BriBesieHHble HAMH COOTHOLUEHHS JAlOT BO3MOXKHOCTh pellarb Mnps-
MOYTOJIbHble TPEYTOJILHHKH, T. €. N0 HEKOTODbIM JaHHBIM 3JIeMeHTaM
TPeyroMbHHKa HAaXOAHTb BCE OCTaJIbHBIE.

PaccMoTpHM HECKOJILKO IIPHMEpOB.

1. Hanot eunomenysa npamoyeorbHoz0 MPEYeorbHUKA U O00UH U3
e2o ocmpox yearos. Haiimu ramemobt 3moeo
mpeyeonbrUuKa U 8MOPoLl ocmpoll  yeoa. 8

Ilycrs runorenysa ¢ = 82,0 em; £ A =
= 42° (uepT. 399). BhiuucauTh AMHHY KaTte-

TOB @ H b W BesimuuHy yraa B. Ilpexne €
BCero onpefeiuM BequuHHy £ B. £ B = a
= 90° — £A = 90° —42° = 48°.

YUrto6bl BBIYHCJIHTL JJHHY Karera a,
HaiinéM no TabsauuaM 3HauyeHHe CHHYca A c
yraa B 42°. sin 42° = 0,6691. Tak kak b
a=csin £ A, noayunm: a = 82,0.0,6691 =~ Uept. 399.
~ 54,9 (cm).

BTopoii KaTeT TpeyroJbHHKa MOXHO BBIYHC/IHTL Pa3iHYHBIMH CIIO-
cobamu. Mcnosnbays sHauenus yraa A, HaxoguMm: b = ¢ cos 42°, uau

b =82,0- 0,7431 =60,9 (cm).

B Bce HeH3BeCTHBIE 3JIEMEHTHI TPEYTOJib-

HHKa ABC BHIYMC/IEHEL.

IlniHy Katera b  MOXHO HafiTH

g H3 paBeHcTBa b =csin £L B, T.e. b=
= ¢ sin 48°.

[Moab3ysich TabiuuamMd KBaipaTCB YH-

C ces, MOXHO TakXke BLIYHCJHThL KaTeT b

H Ha oOcHOBaHMHM Teopembi [ludaropa:

b~ )/ 82% — 552

2. Hanor  Kkamem npamoyeoabH020 MPeycoabHUKA U OOUH U3 €20
ocmpoix yeaos. Haiimu curomerysy, emopoll kamem 3mozo mpeyeono-
HuKa u emopoi ocmpbti yeoa.

ITycte  kateT a paBen 25 cm, yron A pasen 32° (uepr. 400).

BbIuHCANTD A/IMHY THIOTEHY3HI ¢, AJIMHY KaTeTa b H BeJMUHHY yraa B.
£ B=90"— £A = 90° — 32° = 58°%

Yepr. 400.

. 25 25
a=csin £ A, orkyna c= a ;0= ; = —— =47 (cm);
YA sin 2 A’ - sin32°’ 0,5299 ex)
25
a=btg LA; b=—"2_; p— 22 40 (cm).
g ’ tgr A b 0,6249 (cx)

Bce HensBecTHBle 3/1eMeHTHl TpeyronibHuKa ABC  BbIYHC/IEHHL.
MoxxHo 6biIo M B 1aHHOI 3ajlaue TPHMEHHTD HHBIE CIOCOOHI pelleHHs.

Hanpumep: b= V¢> — a2 =~V 472 — 95 ~ 40 (cm).
3. [lane Osa Kamema npamoyeonbHO20 MPEY20AbRUKA, HALUMU €20
2Unomenysy U 6eAUUURY OCIMPoLX Y2A08.

H. H . H
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Hycrb karer a pasen 21 cm, a karer b pasen 18 cm (uept. 401).
BbrYHCAMTE O/TMHY THIOTEHY3Bl ¢ H BeJHUHHY YrioB A H B.
Haiigém cnavana (moss3ysice Teopemoii [lugaropa u Tabaunamu
KBaJipaTOB yHCeJ) JJUHY THNOTEHY3HI C:
c=Var+b%5 c=V2I* F 18 =28 (cn).
Haiiném BesMunHYy ONHOrO M3 OCTPBIX YIVIOB, HCIO/B3YS PABEHCTBO

B - =tg<A tg£A =2 11667 Orxyna

£ A ~49° (c Tounocthio 10 1°), Torna £ B =41°.

4. [ano kamem u eunomernysa npamoyeons-
Ho2o mpeyeorvruxka. Kamem a = 52 cm, eunome-
Hy3a ¢ = 67 cm. Pewums mpeyeorvtuk (camo-
CTOSITEJNILHO).

7 3ameuaHnue. [lna pelleHuss nNpsMOyroJb-
A C  HBIX TPEyroNLHHKOB pEKOMeHIyeTCs IMIHPOKO

Yepr. 401. NoJIb30BaTbCs  JIorapudMH4eCKOl JIMHEHKOH H
pasJIH4YHbIMH TabJIHIIaMH.

§ 100. YroJi nmpiMOMA C NJIOCKOCTbIO.

[Tpu BbIMONHEHHH Pa3/IMYHBIX MPAKTHYECKHX H3MEPHTENbHBEIX paGoT
Ha MECTHOCTH YacTO NpPHXOAHTCS HCIOJb30BaTh YIVIBL, OGpasyemble
npsiMOH € IVIOCKOCTBIO.

¥Yron npsiMOA € MJIOCKOCTHIO
onpeaensiercsi CjefyloluM obpa-
soM. IlycTe uMeeTcss NJIOCKOCTH H
KaKasi-HHOYIb MNpsiMasi, IepeceKalo-
was 3Ty MJIOCKOCTb (uept. 402),
Hanpumep, npsamas AB nepe-
cekaeT mJockocTb P B Touke A.
Uro6bl oOmpefeNuTh  Yroa  3TOH
npsAMOH C JaHHOH IJIOCKOCTHIO,
H3 KaKoi-HuOyap ToukH C mps-
Mol AB onycTHM nepneHAHKYJSp
CC’ Ha pjaHHYWO NJOCKOCTb P.

Yepes Touku A u C’ npoBeiéM Ha niockoctH P npsimyto AC’. ZBAC’
u Gyzer yrsoM, o6pa3oBaHHbIM NpsiMoil AB ¢ JaHHOH MJOCKOCThIO P,

Yept. 402.

§ 101. MPAKTHYECKHE 3AZJAYH C MPUMEHEHHEM
TPHTOHOMETPHH.

Mbl yxxe uMeaH Jes0 C Pa3/IHYHBIMH NPAKTHUYECKHMH 3ajavyaMH,
KOTOpBle pellaji HJIH Ha OCHOBAHHH PaBEHCTBAa TPEYroJbHHKOB, HJIH
Ha OCHOBAaHHH HX NOAOOHS.

3HaHHe TPUTOHOMETPHUECKHX (PYHKHHMHA MO3BOJSICT HaM pellaTh Ta-
KHe 3afauyu 6oJiee COBepIIEHHBIMH METOAAaMH H ¢ 6OJblLiel TOYHOCTBIO.

PaccmoTpuM HECKOJIBKO TaKHX 3ajad. .
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1. Onpedesums 6bicomy npedmema, K OCHOBAHUIO KOMOPO2O No-

dodmu  Heab3A.

Hanpumep, HYXHO ONpeJe/HTb BBHICOTY TeJIeBUSHOHHOH aHTEHHHI,
KoTopasi OTAeseHa oT Hac peko# (uept. 403).

PaccmoTpuM npsiMOyrobHbli TpeyroabHuK ACD. B 3ToM Tpeyrosb-
HHMKe Mbl MOXKEM C IIOMOLIBIO acTpoJisibrH u3MepuTh yroi A. Ilonoxum,

OH paBeH 42°

A
7 -
7 .

Yepr. 403.
B tpeyronsHuke BCD wusmepsieM ZDBC, nycTb oH paBeH 47°.
Pemenne -2 = tg42°;ﬂ = tg 47°; AC = cD ;
AC BC tg42°
C= tC[;?" (touku A, B, C HaxonATCs Ha OJHOH NpsIMOii).
g

AC—BC=-C2___ €D . 4c_ BC = CD( ! _;) :

tg 42°  tg 47° tg 42°  tg47°

1 1
AC—BC=CD (0,9004 TL0724 ) )

Paccrosinne AC — BC, 1. e. AB, MoXeT GbITh HENOCPEACTBEHHO H3-
MepeHo, NycTh oHO paBHO 12,0 x, Torja
12,0 = CD(1,1106 — 0,9325) = CD - 0,1781.
12
Orkyna CD o171 ~67,4 (n).

JlJ1s1 OKOHYAaTeJLHOTO OMNpe/ie/ieH’sl BBICOTH aHTeHHBI K 67,4 m cie-
JAyeT npu6aBUThL BLICOTY NpHUOOpa, C NMOMOLILIO KOTOPOTO ONpeNessiid
yranl A u B, Ecau Boicota npu6opa, Hanpumep, cocrabjsnia 1,40 u, To
OKOHYaTe/IbHO BEHICOTA aHTeHHBI Oyner paBHa 67,4 -+ 1,40 = 68,8 (m).
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2 Onpedeaume paccmosnue mexndy nyuxmamu A u B,  pasde-
AERHOIMU NPeNAMCMmBUen.

a) [lycte TpeGyercsi HaliTh paccTosinne or myHkTa A A0 mNyHKTa
B, Haxopsuerocst 3a pekolt (uept. 404).

Crpoum npu momecwm  actpo-
JSIOMH HJIH 3KKepa NIpH Touke A
npamoit  yron BAC. Bsss Ha
npsimoi AC npoHu3BOJIBHYIO TOU-
Ky D, ¢ nomompio acTpoasiGuu
usmepsem yron ADB; nyctb OH
paBen 44°. HMamepsiem paccrosinue
.———N_"~.._"- AD; nycrb ono cocraButr 120 x.

S
= R Torza —:‘% = tg 44°, w AB =

D C =120 tg 44°=~120- 0,9657 =~
Uepr. 404. ~116 ().
6) Ilycts HyXHO oONpemesHTh
paccrosiHHe OT mnyHkTa A 1o
NYyHKTa B, MeXy KOTOpbIMH HaXoAHTCsI BOJHOE€ MNOPOCTPAHCTBO
(uept. 405).
[Mpunumas Touky A 3a BeplIHHY

raa, CTpouM npsmoil yron BAM. Ao ’/——"‘
y p p y / ~— j:f

Ha npsamoit AM ¢ukcupyeM kKakyio- / - =T
HUOyIb TouKy C, HaxOAAILYIOCS OT / & -—\‘\,\/,/"‘\ﬂ
TouKH A Ha pacCTOSTHHH, HaNpHMep, / y We=8))
200 . C noMolubio acTpossiOuH orl- / ST S
pexneasiem yroa ACB. Ilyctb ox 6y- / P S ST
~ AB -
48°. — = {g48°, /_x-
Ier paB:H Torna —— g cl-
B /
~— = 1,1106.
wm , M
Orkyna AB = 1,1106- 200 ~ Gepr. 405.

=~ 222 (m).

[IlpaktTnueckune pabo1s

1. OnpenenuTh B OKpyKawlleli 06CTaHOBKe BBICOTY KAaKOTo-HHOYIb
npeaMeTa, K OCHOBAHHIO KOTOPOIO MOAOHTH HeJh3sl. ‘

2. OnpenenuTsh paccTosiHHe 10 KaKOH-HUOYAb HENOCTYMHOH TOYKH.

§ 102. CYMMA BHYTPEHHHUX M BHEWIHHX YTJIOB
BbIMYKJIOFO MHOIGYTOJIbBHHKA.

Tpu chéMke nyana 3eMesbHOrO y4acTka, HMelollero ¢popMy MHOro-
YroJibHHKa, HeoOXOIMMO INPOH3BOAHTb NPOBEPKY NPaBHJIEHOCTH H3Me-
peHus ero yrJioB.

J1.11 3TOrO HYKHO 3HaTh, KaK HAXOAHTb CYMMY BHYTDEHHHX H BHeLl-
HUX yIJI0B Jio6oro MHoroyronbHuKa. K paccmorpenuio sToro Bonpoca
Mbl B TepeHaéM.
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Bo03bMéM MHOTrOYroJIbHHK, HMelomHui n cropoH (uept. 406).
Juaronanu, BBIXOAsAIHE H3 ONHOH KaKOH-MHG0 BepLIMHBI MHO-
royroJibHUKa, pasiensior ero Ha (n—2) TpeyrosbHHKa, TaK Kak
KaXIblil W3 5THX TPEYTOJIbHHKOB CONEPXKHT IO
OJIHOH CTODOHE MHOrOYroJIbHHKA, 32 HCKJIOYe-
HHEM JBYX KpaHHHX TPeyroJbHHKOB, colepxka-
IHX IO JBE& CTOPOHbI MHOTOYTOJIbHHKA.
CrnenoBaTesIbHO,  CYMMA BHYMPEHHUX
Y208 #1H020Y2006HUKA PaBra 2d -(n —2).
Bo3bMéM MHOrOYro/MIbHHK, HMEIOLUUH n CTo-
POH, W HOCTPOHM NpH KaKAOH ero BeplLIHHe
10 ONHOMY BHelllHeMy yrJy (uept. 407).

Mbl mOJyYHM n map CMeXHbIX YIVIOB. Yept. 406.
Cymma wux paBaa 2d- n. Cioana BxomaT Bce
/ BHYTPEHHHE H BHElIHHE YIJIbl MHOTOYTO/b-
// #AHKa. Ho Tak Kak cyMMa BHYTpeHHHX

_ YIVIOB MHOTOYroJIbHHKa paBHa 2d (n—2),
TO CyMMa BHEIUHHX YIVIOB, B3ATHIX MO OfI-
- HOMY IIpH KaX1o# BeplIMHe, paBHa 2dn—
o — 2d (n—2) =2d n — (2dn — 4d) =
N = 2dn — 2dn 4 4d = 4d.
CnenoBaTeqbHO, CYMMA BHEWHUX
Y2408 2100020 BbBINYKA020 MHO20-

\

_ Y20AbRUKQA, 83AMblX NO O0HOMY RPY
- Kaodcooi e20 8epwune, pasra 4d.
Yepr. 407.
Ynpaxcuenusn.

1. Tonb3ysce ueprexkom 408, BEIBECTH APYrHM
cnoco6oM GopMyJy AJA BHYHCAEHHA CYMMbl BHYT-
PEHHHX YrJ0B JI060ro BBIMYKJOrO MHOTOYroJb-
HHKa.

2. BniyucauTh CYMMY BEYTDPEHHHX YIJIOB
NATHYFOJLHUKA, WIECTHYTOJbHHKA, BOCbMHYIOJb-
HHUKA, JIBEHAQUaTHYTOJbHHKA.

3. TlpuMeHHTs BHIBEJEHHYI0 GopMyay aas
BLIYHCJIEHUA CYMMEl BHYTPEHHHX YIVIOB BBINYKJIOro
MHOTOYTrOJMIbHHKA JJIfl YeTHIPEXYroJibHHKAa H Tpe-
yroJbHHKa.

4.CxonbKO CTOPOH (YrJIOB) HMeeT MHOIOYroJb-
HHUK, €CJId CyMMa BHYTPEHHHX YrJOB ero paBHa 12d?

5. MoXeT /I CyMMa BHYTPEHHHX YIJIOB MHO- Uepr. 408.
FrOYroJIbHUKa GHITb BbIpax<eHa HeYy&THHIM YHCJOM dP

§ 103. CbEMKA MJIAHA 3EMEJIbHOIO0 YYACTKA
C NMOMOillbl0 ACTPOJIABUHU MYTEM OBXOJAA MO KOHTYPY.

CréMKa msiaHa B 3TOM cJyuyae IPOHU3BOAUTCA TAK: H3MEPAIOTCA MO-
CJIeOBATEJNIbHO BC€ YIJIbI MHOTOYroJIbHHKA H BCE€ €ro CTOPOHBI. 3atem
B IIpDHHATOM Macuurabe (B 3aBHCHMOCTH OT pasMepoB y4acCTKa H JHC-
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Ta GymMard, Ha KOTODbI HAHOCHTCS IJIaH) CTPOHTCS MHOTOYTOJbHUK
C coXpaHeHHeM BeJHYHHbI YrJoB. CTOPOHBI MHOrOYrOJIbHHKA yMEHb-
IIAIOTCSl COOTBETCTBEHHO NMPHHSITOMY MacluTaby.

[TosryueHHbIH MHOrOYrOJNIBHHK Ha NJaHe OyfeT Mofo6GeH MHOrOyroJb-
HHKY B HaType, TaK KaK YIJIbl 5THX MHOTOYTOJIbHUKOB GYAYT COOTBET-
CTBEHHO DaBHBI, & CXOACTBEHHbIE CTOPOHBI NPOMOPIHOHAMBHEI.

YMeHHe TOYHO BBIYHCJISTb CYyMMY BHYTPEHHHX YIVIOB Ji0OOro BbI-
NYKJOro MHOTOYTOJIbHHKA JaéT HaM BO3MOXKHOCTb Je/aTh IPOBepKYy
NpaBUABHOCTH H3MepeHHs YIJOB IpH CHhEMKe IJIaHA.

IIycTe MBI HMeeM MJIaH 3eMeJILHOTO Y4YacTKa, HMEIGIIEro ¢opMy
BBIMYKJIOI'0 MHOTOYTOJNbHHKA, HaNpHMep LIECTHYTOJbHHKA.

ITo BeIBeJeHHOH HaMH (OpMyJie CyMMa BHYTPEEHHX YIJIOB ILUEeCTH-
yrojbHuKa paBHa 2d - (6—2), T. e. 84, uau 720°. Y Hac ke B pe3yJib-
TaTe H3MepeHHil nosayuyusock He 720°, a, Hampumep, 718°. Takum
o6pa3oM, MbI fonycTuau ownbky B 2°. Takas omubKka BroOsHE HOMYCTH-
ma. OHa MoxeT ObITb OOBSICHEHA HEJOCTATOYHBIM COBEPLIEHCTBOM H3-
MepHUTe/JIbHBIX TpUOOPOB, HETOYHOH WX YCTAHOBKOH, Hallell HeOoIbIT-
HOCTBIO, HETOUHOCTbIO H3MepenHu# u T. J. '

Ecnmu 5Ty omubKy pas3ioXHTb MOPOBHY Ha Bce 6 yrJoB, TO OHA CO-
craBut Meree 0°, 5 Ha Kax bl yroJ. B Takux ciy4asix Tak M NOCTYNAaoOT:
IONYIIEHHYIO OIWKOKY pacnpefessiioT NOPOBHY MeXJy BCeMH YrJamu
MHOTOYTOJIbHHKA.

Ecau xe pacxoxiaenue OyneT 6ojiee 3HAYHTENbHBIM, HaNpHMep
B 10—20°, To Heo6XOAMMO BTOPHYHO M BO3MOXKHO TIIAaTe/ibHee  Bbl-
MOJIHUT HEOOXONHUMble H3MepeHHS.

OuwmbKH NMpH ChEMKE NJaHa MOTryT ObITb H NPH H3MEPEHHH U Ha-
HeCeHMH Ha IJIaH JJIMH OTPE3KOB, MO3TOMY OHHM TaKXkKe JOJ/IKHBI IMOA-
BEpPrarhCsl TLIATEJNbHOH IpOBepKe.



F'TABA X
BIMUCAHHBIE U ONMUCAHHBIE MHOI'OYTI'OJIbHHKH.
§ 104. ONMPEAEJIEHHA.
Ecin Bce BeplIMHBI MHOrOYroJIbHHKa JIeXKaT Ha OKPYXKHOCTH, TO

MHOT'OYTOJIbHHK Ha3biBAE€TCSI B 11 H C 2 'H HBIM B OKPYXKHOCTb, @ OKPY2K-
HOCTb — OM M C a H H O OKOJIO MHOroyrosibHuka (ueprt. 409).

(-]
9 0
\_/ 7
Yepr. 409. Yepr. 410.

Ecin Bce CTOPOHBI MHOTOYrOJIbHHKA SIBJSIIOTCA  KacaTeJbHBIMH
K OKPYXHOCTH, TO MHOTOYTOJbHHK Ha3blBa€TCl ONMHCAaHHEIM OKOJIO
OKDY>KHOCTH, a OKDY>XHOCTb Ha3blBaeTcss BN HCaHHOH B MHOro-
yroabHuK (uepT. 410).

§ 105. BIIUCAHHBIE H ONNTKCAHHbLIE TPEYTI'OJIbHUKH.

Teopema 1. OK0oa0 8cAK020 mMPEYZOABHRKA MONHCHO
onucamb OKPYIHCHOCHLD,

Onucath OKPYXXHOCTb OKOJIO TPEYroJIbHHKa — 3TO 3HAYHT NOCTPO-
HTb TaKYIO OKPYXXHOCTb, XOTOpasi MPOXOAHJIA Obl yepe3 €ro BeplUHHbI,
T. €. yepe3 TpPU TOUKH, He JexallHe Ha OJHOH NpsSMOH.

B § 69 Gblna pewena 3ajnava: «Hepe3 Tpu TOYKM, He JIeKallHe Ha
OIHOH NpsMOH, MPOBECTH OKPYKHOCTb». I1pH 3TOM GBIJIO YCTaHOBJIEHO,
YyTO 3ajlaya BCerja MMeeT pellleHHe H TOJbKO OJHO.
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Ha sTOoM OCHOBaHHH MOXKeM YTBepXIaTk, UTO OKOJIO Jiio6Oro Tpe-
YroJbHHKA MOXHO OIHCATh OKPYXKHOCTH H IPHTOM TOJILKO ORHY.

Kaxk BuzHO U3 pelleHUs TOH Xe 3aJaul, LEHTPOM OKDYKHOCTH, OIH-
CaHHOII OKOJIO TPeyroJibHHKa, SIBJISIETCS TOYKA IepeceyeHHs NepleHIH-
KyJISIDOB, BOCCTaBJIEHHBIX K CTODOHAM TPeyroJbHHKa H3 HX CepelHH.

B Teopema 2. Bo 8caxui mpeyzonb-
HUK MOXMCHO 8nucamb OKDYICHOCHD.

ITycts nan AABC (uept. 411). IlpoBeném
GHCCEKTPUCHl JBYX YIVIOB TPeyroJbHHKa, Ha-
npumep yraa A u yria B. OnycTHM H3 TOYKH
X nepeceueHust O nepneHIUKYJISPHI Ha
cTopoHbl TpeyroabHnka ABC: OM | AC,
OK | ABu OP |_BC.

Bce 3TH nepneHAHKYJSIpHl paBHBI MEXIY
coBoii: OP = OK = OM (rak xak OP = OK
H OM = OK, to u OP = OM, § 32).

CuienoBaresibHO, ecid H3 ToukH O, Kak u3

4 LeHTpa, pajauycoM, paBHbiM OK, onucaTb OK-

Uept. 411. PYXHOCTb, TO npsimele AB, BC u AC 6yayt

KacaTeJbHBIMH K OKpyXHoctH O, Tak Kak

OHH MNepHeHIUKYJSPHbl K pajuycaM B KOHEYHOH MX TOYKe Ha OKpYX-
HOCTH.

AB};aKHM obpasoM, oxpyxHocTh O 6yZeT BnHCaHHOH B TPEYroJIbHHK

CnencrBue. Bce mpm Guccekmpucet mpeyzonbHUKA
nepecexaromcs 8 0OHOI mouKe.

B AABC (uept. 411) coequnuM LeHTp OKpyxRHOCTH O ¢ BepluHHO#H C
TpeyrosibHHKa H JoKaxkeM, uto OC sBjsiercsi Guccektpucoii ZC.

Jlns 3TOrO CpaBHUM JBa NPSMOYTrOJNbHBIX TpeyrosbHuka: AMOC u
A POC. Ouu passel no runcrenyse (OC) u karery (OM = OP).

CaenoBartenbHo, £1=£2, T. e. OC siBasiercsi GuccekTpucoii yraaC.

Takum o6pa3oM, Bce TpH GHCCEKTPHCHI TPEYTONbHHKA NepeceKaoTcs
B OJHOH TOUKe.

IIpuMmeuanue IlepeceueHne GUCCEKTPUC TPEYrOJBHUKA B OX-
HOH TOYKe OTMeuaJsioCh eulé B HayaJie HacTOsLlEro Kypca, HO TaM 3TO
cBoHcTBO ObIIO JaHO 6e3 J0Ka3aTe/bCTBa.

§ 106. CBOACTBA BNHCAHHbIX H ONMUCAHHBIX YETbIPEXYI0JIbHUKOB.

Teopema 1. Cymma npomngonorodicHolx Y2108 8RUCaK-
1020 uembipéxyzonvrurxa pasna 180°.

ITyctb B OKPYXHOCTb C LeHTpoM O BNHCAH YeTHIPEXYTOJbHHK
ABCD (uepr. 412) Tpebyerca mokasarb, uto £A + £C = 180° u
4B + 4D = 180°

£ A, Kkak BnuCaHHbIH B OKpYyxHOCTb O, H3Mepsiercs -;— w BCD.

o 1
£ C, KaK BIIHCAHHBIA B Ty e OKPYXKHOCTb, H3MepsieTcs - v BAD.
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Crienosatesnbo, cymma yriioB A n C uaMepsieTcst noJycymMMoli AyT
BCD u BAD, B cymMe e 5TH JYTrH COCTaBJSIOT OKPYHHOCTb, T. €.
umetor 360°. Otciona £A4 4+ £C = 360° : 2 = 180°.

AHaJslornuHo foKasbIBaercsl, uto H £ B +
+4£D = 180°. OnHaKo 3TO MOXKHO BBHIBECTH B8
H UHBIM MyTéM. MBI 3HaeM, YTO CymMMma BHYT-
PEHHHX YIVIOB BbIITYKJIOTO YETHIPEX yroJibHHKa
paBHa 360°. Cymma yraoB A u C paBH2 g4
180°, 3HauuT, Ha CyMMYy ApYrux ABYX YIJIOB
yeTHIPDEXYTOJIbHHKA ocTaéres Toxke 180°.

Teopema 2 (o6patnas). Ecau 6 ue-
MmotpéxyzonbruKe cymMma 08yX npo-
mueonoA0NCHHIX Y2208 pasua 180°,
mo OKOARO0 mMaK020 Hemoitpéxyzonb- D
HUKG MOXMCHO ORICAMb OKPYIHCHOCHLD. Uepr 412,

[TIycth cymMMa npOTHBONOJIOXKHBIX YIJ/IOB
veTelpéxyroibiuka ABCD paBuwa 180°, a umenno £A + £C =
= 180° u £B 4 £D = 180° (ueprt. -412).

IlokaxkeM, YTO OKOJIO TAKOro YeThIPEXYroJIbHHKA MOXHO OIHCATh
OKPYXKHOCTb.

JokaszareabcTtBo. Uepes moboie 3 BEepiIHHB 3TOrO YeThl-
PEXYTOJBHUKA MOXHO MPOBECTH OKPYXKHOCTh, HalpHUMep uepe3 TOYKH
A, B u C. I'ne 6yaer Haxoautbcs Touka D?

Touka D MoxKeT 3aHATb TOJbKO OLHO H3 CJEIVIOUHX TPEX MOJIOMKe-
HUii: OKasaThCsi BHYTPH KpYra, OKasaTbCsli BHe Kpyra, OKasaTbCs Ha
OKPYXKHOCTH KpYTa.

Jonycrum, YTO BeplUMHA OKaxKeTcsl BHYTPH Kpyra H 3afiMéT moJo-
wenue D’ (uepr. 413). Torna B uetbipéxyronbhuke ABCD’ Gynem
HMEThb:

LB+ LD =2d.

AN

\
" E
\_/D/

Yepr. 413. Yepr. 414; <

Tpono/mxuB cropony AD’ 10 nepeceuenus C OKPYKHOCTbIO B Touke E
M coequHuB Toukd E u C, noayuuMm. BOHCAHHBIA YETHIPEXYrOJbHHUK
ABCE, B KOTOpPOM N0 NIpsMOH Teopeme
LB+ £LE = 2d.
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M3 3TuX IBYX paBeHCTB CJjenyer:

A .
£9' 237 2B omme 207 = 25
HO 5TOr0 OBITH He MOXKeT, TaK KaK £ D', Kak BHELIHHH OTHOCHTEJbHO
tpeyroibauka CD’E, nomkeH 6biTh Gosbiue yria E. Ilostomy Touxka D
He MOXeT 0Ka3aTbCsl BHYTPH Kpyra.

Tak xe nokasbiBaeTcs, uyTo BepuinHa D He MOXKeT 3aHATH MOJIOXKe-
Hue D” BHe kpyra (uept. 414).

OcTaéTcsl IpU3HaTh, YTO BeplunHa D N0/MKHA J1eXaTh Ha OKPYXKHOCTH
Kpyra, T. €. COBNAacTb C Toukoi E, 3HauHMT, OKOJIO YeTHIPEXYIroJib-
Huka ABCD Mo0XHO onncaTth OKPYXKHOCTb.

CnencrBus. 1. Boxpyz 6csaK020
RPAMOY20NDHUKG MOINCHO ORUCAMNLD
OKPYIHCHOCLD.

2. Bokpyz pasHo06eopeHHOU mpa-
neyuu MOJXMCHO ORECaGmMd OKPYIHC-
HOCin®.

B ofoux cayuasx cyMma npoTHBO!O-
JIOXKHBIX yrJoB paBHa 180°,

Teopema 3. B onucannHom 4e-
MbLPEXY20NbRUKE CYHMMbL npoOmiu-
80NOAVINCHOLX CIIOPOH PABHOL.

Yepr. 415.

ITycte uernipéxyrombHuk ABCD onucaH OKOJIO OKPY:KHOCTH
(uept. 415), 1. e. croponsl ero AB, BC, CD u DA xacaTelibHble K 3TOH
okpy>xHocTH. Tpebyercss aokasath, uto AB + CD = AD + BC.

O6o3HaunM TOYKHM KacaHus GykBamu M, N, K, P. Ha ocHoBanuu

CBOHCTB KacaTeJIbHBIX, NPOBEAEHHBIX K OKPYXKHOCTH H3 OJHOH TOUKH
(§ 75), umeem:

AP = AK;
BP = BM;
DN = DK;
CN = CM.

CnoxnuM nousieHHo 3TH paBeHctBa. [Tonyaum: AP + BP + DN 4
4+ CN = AK 4+ BM +DK + CM, 1. e. AB + CD = AD + BC,
yTO M TpeboBasoCh A0Ka3aTh.

Ynpascnenusn.

1. Bo BnHCaHHOM YeTHIPEXYTOJbHHKE ABA NPOTHBONOJOXHLIX YIJa OTHOCATCS,
Kak 3 : 5, a apyrue otHocATcs, Kak 4 : 5. OnpenesuTh BEJHYHHY 3THX YrJoB.

2. B onHCaHHOM ueTHIPEXYroJIbHHKE CYyMMa ABYX NPOTHBONOJIOXHBIX CTOPOH
paBHa 45 cu. OcranabHble ABe CTOPOHH oTHOCATCSH, KakK 0,2 : 0,3. Haiitn panuny
3THX CTOpPOH.



rmABA XI
MMPABHJIbHBIE MHOI'OYT'OJIbHUKH.
§ 107. ONPEJEJIEHHE.

MHOroyrosibHuK Ha3bIBaeTCsi MPaBUJIbHbIM,
€CJiu paBHbi BC€ €ro CrTopoHbl H paBHbl Bce
yraol (uept. 416).
U3 NnpaBHJ/bHBIX MHOIOYro/JIbHUKOB Mbl I10-
Ka H3y4YaJH TOJbKO IpaBH/bHLIA® YeThIPEX-
yroJIbHUK (KBaJpaT) M JIpABHUJbHBIA TPeyroJib-
HHK (DaBHOCTOPOHHHH TPEYroJIbHHK).
UepT. 415.
Ynpasxcnerusn.
1. MoHo /14 Ha3BaTh MPABHJIbLHLIM YETHIPEXYTOJIbHHKOM JIIOG0H NMPSAMOYTOJInH-
Hux? Pom6?
2. Byaer /M npaBHJBHBIM TPeYroNbHHK, HMEIOLWHHA pPaBHLIE YIJIBI?

§ 108. MOCTPOEHUE MPABHJIbHbIX MHOI0yroJibHHKOB.

Teopema 1. Ecau okxpyocrHocms pa3desumsd HQ PaBHbLe 4ACMU U
mouKy 0eneHUR NOCAe008amenbHO COEOUHUMb XO0POaAmMy, Mo NoAY4Um
nRLasunbHbLE MHO20Y20NbHUK (BRILCAHKOLE).

ITyctb okpyxHOCTh O pa3jenesa, Hanpumep, Ha 5 paBHEIX yacTel (3TO MOXKHO
ciesaTh C TIOMOLLLIO TPAHCIOPTHPA) H TOUKH JeJIEeHHs NOCJAeJ0BaTeJbHO COeNHHe-
Hu xopaaMH (4epT. 417). IlosyueHHbIE MHOrOYroJbHHK NMPaBHJBHBIH, TaK Kak:

BO-TIEPBHIX, BCE CTOPOHLI €r0 PaBHbI, KAK XOPJbl, CTATHBAIOIHE PABHBE AYTH;

BO-BTOPBIX, BCe YIJIBl €r0 pPaBHbI, KAaK BIHCAHHbie, OMUpAIOLIUECs HA paBHble

LYTH.

B/ \C

F\ /E

Yept. 417, Yeprt. 418.
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ByneM uMerp TO JKe camoe, ecqiM pasieNNTb OKPYIKHOCTb Ha JicGoe YHCJIO
PaBHHIX YacTeil.

Teopema 2. Ecau oxpymcrHocms pa3ideaumsd HQ PasHsie 4acmu u
wepe3 mouKu Cenenus npPosecmu KacemeAdvHsle K Hell, mo noAYy4umcs
nPaBUASHOLIL MH020Y202bHUK (ONUCARNYBLL), GEPULLHAMI KOMOPO2O 6Y-
GYM CAYIHCUMD IMO%LKZ NEPECceenust KacameasbHuX, NPosedereLX uepes
coceOnue mouxu Kacarus (uept. 418).

B cnpaBensTHBOCTH 3TOro MoxeM yGenuThCs cienylouM o6GpasoM. Coennnum
XOpAaMH TOYKH KAaCaHHs; MOJYYHM PSij TPEYTONbHHKOB, KaXJblil H3 KOTOPHIX CO-
CTaBJieH ABYMsl KacaTeJIbHBIMH H XOpJofi. DTH TPeyroJbHHKH paBHOGeJpeHHbIE
(Ha OCHOBaHMH CBOMCTB KacaTesIbHBIX, TNPOBENEHHBIX K OKPYXKHOCTH H3 KaKoOii-
HUOYIb TOukH BHe e€). Kpome Toro, Bce OHH paBHBl MeXAy co6oil, Tak Kak
HMEIOT N0 PaBHON CTOPOHe (XOpAH, CTATHBAIONIHe B KPyre paBHbie AYTH) H No
IBa PaBHEIX YrJy1a (BCe OHH COCTaBJIeHHl KacaTeJbHOH M XOPIOil M H3MepsIOTCS
NOJIOBHHAMH PaBHBIX AYT).

Orclofia cjleyer, 4To NOCTPOEHHBII MHOTOYTOJbHHK — MPaBHJbHLIN, TaK Kak
HMeeT paBHHe CTOPOHH H PaBHHE YTJHL.

§ 109. CBOFICTBA NMPABHJIbHBIX MHOT'OYTOJIbHHKOB.

Teopema 1. OK0.40 2106020 nPABUNLHO20 MHOZOY20NOHUKA MOHCHO
onucams OKpPYNCHOCMDS. .
Mycrs ABCDEF (uept. 419)—npaBHJbHEA MHOTOYTOJNbHHK; HaJl0o NOKa3aTh,
4TO OKOJIO HEro MOXHO OMHCaTh OKPYXHOCTb.
Mu 3HaeM, 4TO Bcerja MOXHO NMPOBECTH OK-
PYXKHOCTb uepe3 TPH TOUKH, He Jiexalllie Ha ONHOM
. NpSIMOi; 3HaYHT, BCEr1a MOXKHO NPOBECTH OKPYX-
Fo——= A HOCTb, KOTOpas NPOiIET uepe3 TPH Jio6ble BepLIH-
Hbl MPaBHJIBHOTO MHOTOYI'OJbHHKA, HanpHMep ue-
pe3 BepuwnHsl E, D u C. ITyctb Touka O — 1eHTp
35TOH OKPYKHOCTH.
IokaxeMm, uTO 3Ta OKpPYXHOCTb NpORAET
W uepe3 ueTBEPTYIO BEPIIHHY MHOrOYroJibHHKa,
HanpyMep uyepe3 BepliHHy B.
Otpeskn OE, OD u OC paBHH Mexay co6oH,
H KaXIblil paBeH pannycy okpyxHoctH. [IpoBeném
emé orpe3ok OB; nNpo 3TOT OTPe30K Cpa3y HeJb3sl
CKa3aTb, YTO OH TaKXe pPaBeH PalHyCy OKPYX-
HOCTH, STO Halo JOKa3aTb.
Paccmorpum tpeyronbuuku OED v ODC, ovR
Yept. 419. paBHOGeJpeHHEHle M paBHble, CJEJOBaTeJbHO,
Ll=L2= £L3= LA4.
Ecan BHYTPEHHH YroJ JaHHOrO MHOrOYroJbHHKa paBeH @, T0 £ 1= £2=

a a
= L 4=—, HO €CJH £L4=—,
2 2

TO H 45=%,T.e. L= L5,

Orciona 3akJaoyaeM, uro A OCD= AOCB u,
snauur, 0B=0C, T. e. orpesok OB pasen paauy-
cy npoBeéHHOU OKpYyXHocTH. M3 storo crenyer,
4TO OKPYXHOCTb NIPOHAET M uepe3 BepwHHy B
NpaBHJIbHOIO MHOTOYIOJIbHHKA.

TakuM xe MPHEMOM JIOKaXKeM, UTO NOCTPOEH-
Hasi OKPYXKHOCTb MPOAJET K yepe3 BCe OCTAJbHbIE
BepPIUHHbB MHOTOYTOJNILHHKA. 3HAYHT, 3Ta OKPYXK-
HOCTb 6yJleT OMHCAHHOM OKOJIO JAHHOI'O NpPaBHJIb-
HOro MHoroyroJbHHka. Teopema nokasawua.

Teopewma2. Bawbol npasusrvrotli Mro-
20Y20 AbHUK MONCHO 8RUCAMb OKPYHCHOCMD. Yepr. 420.
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Iycte ABCDEF —npasuabHblii MHOrOYyroabHHK (depT. 420), Hano n0Kas3aTh,
4TO B HEro MOXHO BIHCATb OKPYXHOCTb.

W3 npexwipymell TeopeMbl H3BECTHO, 4YTO OKOJIO [PaBHJBLHOrO MHOro-
yrolbHHKA MOXHO ONMHCAaTh OKPYXKHOCTb. IlycTe Touka O — HEHTp STOM
OKPYKHOCTH.

Coenunum Touky O c BeplIHHAMH MHOroyrosbHHuKa. [losiyueHHble TpeyroJbHy-
kn OED, ODC u 1. A. paBHH Mex 1y co6oil, 3HAaUUT, paBHbl H HX BHICOTbI, MpOBe-
néunsle U3 tTouku O, T. e. OK = OL = OM = ON = OP = 0Q.

ITosTOMYy OKpPY2KHOCTh, OMHCaHHast U3 TOUkH O, KaK U3 IeHTpa, paJuycoM, pas-
HeM otpe3ky OK, mpoiinér yepes Touku K, L, M, N, P u Q, ¥ BLICOTHl TPeyroJb-
HHKOB OY1yT PaaHycaMH OKPYKHOCTH. CTOpPOHBI MHOTOYTOJbHHKA NMePNeHAHKYASP-
Hbl K PafjilycaM B 3THX TOYKaxX, [O3TOMY OHH SBJISIOTCS KacaTeJbHBIMH K 3TOH
okpyxHOCTH (§ 73). A 3TO 3HAYHT, YTO TNOCTPOEHHAsT OKPYKHOCTb BNHCaHa B
JaHHBIA MNPaBHJbHEIA MHOTOYTOJIBHHK.

Takoe e MOCTpPOEHHE MOXKHO BHINOJNHHTHL JJIsl JIIOGOr0 MPaBHJBHOIO MHOIO-
yro/ibHHKa, CJe0BaTe/bHO, BIIHCATh OKPYXHOCTb MOXHO B JIIO6OH NMpaBHJbHEIN
MHOI'OYTrOJIbHHK. .

Canepncreue. OKpyxcHOCMY, ONUCARRAS OKONO0 NPABUNLROZO0 MHO20-
Y20AbHUKG 1B 8NUCAHHASL 8 He20, umerom obuyuld yenmp.

Onpenenennsa. 1. LleHTPOM NpPaBHILHOrO MHOrOyroJbHHKa Ha3biBaeTCH
o6muii EHTP OKPYKHOCTeH, ONMACANHONH OKO/I0O 3TOr0O MHOrOYroJbHHKA W BIACaH-
HOi B Hero. .

2. lepneHauKy/isip, ONYyWCHHBLIA H3 LEHTPa NPaBUJIBHOrO MHOTOYroJbHUKA
Ha ero CTOpPOHYy, Ha3bBaeTcs anogemoii NMPaBHALHOIO MHOrOYroJbHHKA.

§ 110. BBIPA)KEHUE CTOPOH MPABUJIbHbIX MHOIOYTr0OJIbBHHKOB
YEPE3 PAJIHYC ONMHUCAHHOW OKPY)XHOCTH.

C moMolibi0 TPHTOHOMETPHYECKHX (YHKUHUH MOXKHO BbIpa3HTb CTO-
POHY J0GOro NMPaBHJILHOTO MHOIOYTOJILHHKA Yepe3 paiHyC ONHCAHHOH
OKOJIO Hero OKPY2kKHOCTH.

Ilyetb AB — cTopoHa mNpaBHJABHOTO h-
yroJicHHKa, BIHCAHHOTO B KpYyr paguyca
OA = R (yept. 421). IlpoBeném anopemy
OD mnpaBU/ILHOTO MHOI'OYrOJIbHHKA H  pac-

CMOTpHM NpSIMOYTrOJMbHBIA  TPeyroJIbHHK
AOD. B stoM TpeyroJbHHKe

ZAOD =L z40B = L . 36® _ 180 .
2 ) n n
AD = A0 - sin £AOD = R sin 8% ; 3
n ~——
o AB = 2AD u notomy AB = 2R sin 420 | UYepr. 421.
n

JlnMHa CTOPOHBI NPaBHJ/IBHOTO N-YTOJbHHKA, BIHCAHHOIO B Kpyr, 060-
3HayaeTcsi OGBbIYHO @, NMO3TOMY MOJYYEHHYIO (OpPMYJy MOXHO 3alH-
caTb TakK:

180°

a, = 2R sin .
n
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Canenctsusa. 1. Hanna cmoponst npasusbHO20 uwiecmu-
Y20AbHILKA, BNUCAHHO20 8 Kpyz paduyca R, svipaxcaemcs
fopmy0ii ag= R, Tak Kak

18° _ 9R sin30° = 2R -;— =R.

2. Aanna cmoOpoOHb. NPABUABHO20 HEeMbIPEXY20AbHRKA
(x8adpama), enucannoz0 8 Kpy: paduyca R, viparcaemcs
gopmyroii @y =R V2, 12k xax

180° - .
a,= 2R sin——= 2R sin45° = 2R L2 = RY/7.

3. Mlauna cmoOpoOHB: nNPABRABHOZ0 MPEY20AbHUKA, 8ni-
cann020 8 Kpyz paduyca R, 8vipadxcaemcs @Hopmya0L
a;=R V'3, 1ak xax
180°
3

ag = 2R sin

as = 2R sin =2Rsin60°=2R__v23 —RVS.
§ 111. NOCTPOEHUE NMPABHUJIbHBIX HIECTUYIOJIbHHKA,

TPEYTOJIbHUKA H YETBIPEXYTOJIbHUKA
C [TOMOIbIO LUHPKYJI U JIMHENUKH.

1. Uto6bl HOCTPOHTb NpPaBHJbLHBIA LIECTHYTOJILHHK, JOCTaTOYHO
NPOBECTH OKPYKHOCTb H IOCJeN0BaTeJbHO, OAHY 3a APYroi MOCTPOHTH
XOpAbl, paBHbIE pajHycy.

[To nokasaHHOMY, 5TH XOpJAbl paBHbl CTOPOHAM NPaBHJILHOTO LHECTH-
Vro/bHHKa, BIHCAHHOro B Kpyr. [losyuum npaBH/IBHBIHA MIECTHYTOJb-
HHK.

2. UTo6bl NOCTPOHTHL NpaBHJ/IbHBI TPEYroJbHHK, NOCTPOHM CIepBa
NpaBHJBHBIH IIECTHYTOJNIBHUK, KaK yKa3aHo B NyHKTe 1, a 3aTeM coefn-
HHM OTPE3KaMH BepUIHHEI 3TOTO LIeCTHYrosbHUKa yepe3 onHy. Ilomyunm
NpaBUJbLHBIH TPEYrOJIbHHUK.

3. Uro6el NOCTPOHTb NPaBHJbLHBIA YeTHIPEXYroJbHHK (KBazpar),
JIOCTaTOYHO NPOBECTH B Kpyre JBa B3aHMHO NepNEHIMKYJSPHBIX JHA-

MeTpa H KOHIB HX COeJMHHTb oTpe3KaMH. IlosyuuM npaBHJBHBIH Ye-
ThIPEX YTOJIbHHK.

§ 112. NJIOWA b NMPABUJILHOIO MHOTIOYTrOJIbHUKA.

[lyctb  naH npaBHJBHBI  N-YrONBHHK
(uept. 422). Tpebyercst onpenenuTb ero nJo-
mwans. O603HaUYUM CTOPOHY MHOTOYroJIbHHKa
yepe3 a u ueHTp uepe3 0. CoexHHHM OTpe3-
KaMM LEHTP C KOHIlaMH KaKOH-JH60 CTOPOHHI
MHOrOyroJIbHHKa, MOJYYHM TpPEYroJbHHK B
KOTOpOM NIPOBeJEM anopheMy MHOTOYroJbHHKA.

0 [aomans 3TOr0 TpEyroiibHUKa paBHa fg .
Uepr, 422, Yr06bl Onpeae/uTh NJOWAAb BCEr0 MHOIO-
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yroJibHHKa, HYXHO IVIOMAAb OXHOr0 TpPEeyroJbHHKa YMHOXKHTH Ha

ah anh
YUCJIO TPEYroJNbHUKOB, T. €. Ha n. [loayuum: S= —n =

2 2
HO an paBHsIeTCS NepHMETPy MHoroyroibHHkKa. (Go3HayuM  ero
yepes P. OkoHYaTeJbHO IOJyYaeM:

S = 1>2h , The S — miomwaznp MNpPaBHJIBHOTO MHOTOYTOJILHHKA,
P — ero nepumerp, h — anodema.

ITa0uad6 nPasuAbHOZO0 MHOZOY2ZO0AbHUKA pPABHA NOAO-
8uHe npOu3eed0enust ez0 nepumempa Ha ancghemy.



rf1ABA XiI

MJIOLIAZIN NOBEPXHOCTEN
H OBBEMbl TEOMETPHYECKHUX TEJI.

§ 113. MPABHJIbHASI NIPH3MA.
1. Onpeaenenng.

INpusma HasbiBaeTcs NMPaBUJbLHOMN, €CJH OCHOBAHHSIMH €€ CJyKaT
NpaBuJbHBIE MHOIOYroJbHUKH M GOKOBble pPEGpa MepneHAHKYaspHbI
K OCHOBaHHSM.

Yepr. 423.

B 3aBUCHMOCTH OT yHCJ/a YIJIOB B OCHOBAaHHM NpPH3Ma Ha3bIBAeTCS
TPEYToJNbHOH, YeThIpEXYrobHOH, NATHYTONbHOA H T. A.

Ha ueprexax 423, 424, 425 paHbl H306pa)keHHs H pa3BépT-
KM MPaBHJIbHBIX NPH3M: TPEYTOJIbHOH, YeThIpEXYrobHON U ILEeCTHYroJb-
HOH

BokoBbIMU rpaHsMH J11060f NpaBHJBHOH NPH3MbI CJAYXKaT NpSAMO-
YrONIbHHKH.
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Yepr. 424.

I

e

XN

Yept. 425.

2. BblunchaeHne nAOMAAH MOBEPXHOCTH NPABUALHON NPUSMBI.

OCHOBaHHSIMH NPAaBHJILHOM NMPH3MBI SIBJISIOTCS IPAaBUJ/IbHbIE MHOTO-
YTOJIbHHKH, NO3TOMY JI/ISl BBIYHCJIEHHA IJIOIIAAH OCHOBaHUSl TaKOH
HNpPH3MbI TpHMeHsieM GopMyTy

__ Ph
§ ==L @112,

BokoBble rpaHu npeacTaBisiioT coGoil paBHbIE INPSIMOYTOJNLHHKH,
NO3TOMY /151 BbIYHC/IEHHS NJOManu GOKOBOH MOBEPXHOCTH JaHHOH
NpH3MBl JOCTATOYHO BBIYHCJHTH MNJIOWAAb OAHOH GOKOBOH IpaHH H
YMHOXHTh Ha HX YHCJO.

[ns BBIYHC/IGHHS TOJTHOH MOBEPXHOCTH JAaHHOH MPHU3MBI HAaf0 HalTH
CyMMYy JBYyX NJollajfell OCHOBaHHH U GOKOBOH MOBEPXHOCTH.

Ynpaxcrenusn.

1. BHIUHCAHTbL MJIONIAZAH TOBEPXHOCTEl YKa3aHHBLIX B TalJ/Mle NpPaBHJAbHEIX
NpH3M, HMEIOUHX BHICOTY, paBHylo 25 cm.
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Paguyc ok-
PYKHOCTH, Inowanp ITnomwane
Hassauue npuamsl ONHUCaHHOH oncf[ggi%& GOKOBO#i IO- | MOJIHOM MO-
OKOJIO OCHO- BEPXHOCTH | BEPXHOCTH
BaHHUSA
a) [IpaBuabHAS TPeyroJb-
Hasl MPH3MA + « o o . 6 cm
6) TIlpaBu/bHAS YETHIPEX -
yroJibHasi mpHaMa . . 8 cm
B) IIpaBuibHast 1weCTH-
yroJbHASl NpUsMa . . 5 cm

I'I"pu BEIYHCJICHHSX PEKOMEHAYETCs MOJIb30BATLCH Ta6JaHIaMH H JorapHpMH-
YeCcKoi JHHEHKOH.

2. Cnesnatb HEOGXOLMMblE H3MEPEHHS H BBIYHCJHTBH MJIOUAAH NOBEPXHOCTEH
NpPaBH/bHBIX NPH3M, UMEIOWIUXCSA B MareMaTHUeCKOM KaGHHeTe IIKOJIbL.

3. BpiuucjaeHue o0béMa NPaBUALHONH NPU3MBI.

O6BEM NpaBU/ILHOH NMPH3MBI BBIYHCJASETCS TaK XKe, KaK H 0GbEM
Beskoi mpsamoii npusmel (§ 68), no ¢opmyse: V = QH, rae V Beipa-
»aeT 00BEM NMpu3Mbl; Q — IVIOWafb OCHOBaHHs; H — BbICOTY NP H3MBI
(t. e. mauHy GokoBoro pe6pa). . :

ynpascnenus.

1. TTo gaHHEIM B NpeAblAylLeil TaG/HIEe BEIYHCAHTL O6GBEME! YKA3aHHEIX B Hell

NpPaBUJIbHBIX MPH3M.
9. BHUHCAHTE OOBEMBI DPABUJALHBIX MPH3M, HMEIOUHXCS B MaTeMaTHUECKOM

kabuHeTe LUKOJIHI.
[Ipu BHIYMCJIEHHAX PEKOMEH[YETCs MOJNb30BAThCHA TaG/IHILAMH H Jorapupmuye-

CKOHl JIHHEHKOI.

§ 114. TAPAMHJA.

1. Onpepenenus.

Mupamuaoil HaspiBaeTcsi reoMeTpu-
4yeckoe TeJo, OrpaHH4YeHHOE MHOro-
yroJIbHUKOM, Ha3blBaeMbIM OCHOBaHHMEM
nMpamMuibl, U TPeyroJbHuKamy ¢ oG-
el BepUIMHON, KOTOpble Ha3bIBAIOTCH
OOKOBBLIMH TPaHSIMH.

O6wast BeplHHa BceX GOKOBBIX Ipa-
Heli HasblBaeTCA BepIIMHOH NH-
paMHujbL.

B bl C 0 T 0 #f mHpaMUb! Ha3bIBAETCS
nepreHIUKyJsip, ONYIUEHHbIH H3 Bep-
IIMHEI [HpPaMHAbl Ha e€ OCHOBaHHE
(uepT. 426).

—Bepuwruna

Beicoma

OcroBarue

Yepr. 426.
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[Mupamuna, y koropoii OCHOBaHHEM CJYXKHT NpPAaBHJbLHBII MHOrO-
YroJbHHK, a BBICOTA NPOXOAMT uepe3 LIEHTP OCHOBaHHS, Ha3blBaercs
npaBuJbHOH DokoBble rpand npaBHJbHOH MHPaMHAbl—paBHbIE
Mexny co6ofi paBHOGeNpEHHBIE TPEeYyroJbHHKH.

b /N

Yepr. 427.

BricotTa GoKOBOH rpaHH NpPaBHJbHOH NHPaMUIbl, ONYIIEHHas W3
BEepINHHbI HA CTOPOHY OCHOBaHHs, Ha3biBaeTcd an o¢ eM o il nupa-
MHJbI.

3

Yepr. 428.

Ha ueprexax 427, 428, 429 naHel H306paXkeHHs! H Pa3BEPTKH TNpa-
BHJbHBIX TNHPaMHA: TPEYrOJbHOH, YETHIPEXYToJIbHOH M LIECTHYTOJb-
Hoil. Ha ueprexxe 430 u306pakeHHl erHneTcKue NHpaMHAbL,

YepT. 429,
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Ynpasxcnenusn.

Crenatb pa3BépPTKH NPaBHJbHBEIX MUPaMUA, H306paKEHHEIX HA yepTexax 427,
428, 429, U H3rOTOBHTb M3 HHX MOJENH NMHPaMHL.

2. Maomaas NMOBEPXHOCTH MHUPAMHILI.

Yro6Ll ompeje/uTh MJOMaAs GOKOBOH IIOBEPXHOCTH MHPAMHIBI,
HaZlo HalTH CyMMy mJoulajielfl Bcex e€ GOKOBBIX rpaHei.

Ecion x noomaau 60KOBOH NOBEPXHOCTH NMHPaMHUJBbI TPHGABUTD IJIO-
manp eé OCHOBaHMS, MOJYYHTCS IJIOWALb IOJHOH NMOBEPXHOCTH IH-
paMHzBl.

Hns KpaTKocTH roBopsaT: GOKOBasi NOBEPXHOCTb NMHPAMHIABI U MOJI-
Has MOBEPXHOCTb ITHpaMHIbl, ONYyCKas CJOBO «IJIOWIAAb».

Ynpaxcrnenusn.

1. B ocHOBaHHH MpPaBHJIbLHON MHPaMHABI—TPEYTOJNbHHK CO CTOPOHOI B 12 cat.
Anogpema mnupamuan — 20 cu.
BbIYHCJIHTB: @) MJowaib OCHOBaHMS,
6) GOKOBYIO MOBEPXHOCTH,
B) MOJIHYIO NMOBEPXHOCTb 3TOf NMHpPaMHIHL.
2. BokoBbie 'paHH NMPaBHJAbHON TPEYroJibHON NMHPAMHJIL — PaBHOCTOPOHHHE
TpeyrosibHHKH. CTOPOHA OCHOBAHHS PaBHA @ CM. BHYHCAHTD GOKOBYIO H NOJHYIO
NOBEPXHOCTDb 3TOH mHpaMujn (uept. 431).

h
I
a/ |
I
aQ ]
2 a a
Yepr. 431. Uepr. 432.

3. Pemnutr BTOPHYHO STy 3ajauy, pacno/OXHB IPaHH NHPAMHAE B BHAE
napaaJjenorpamMma (uept. 432).

3. 06béM nupamugbl.

B crapmmx Knaccax cpefHell WIKOJBI JOKa3bIBaeTCs, UTO OGBEM
1 .. .
MHPaMubl COCTaBAAET —- o0bEMa Npu3MBl, HMelolleli OAMHAKOBOE

OCHOBaHHe C NHPaMHIOH W OAHY M Ty e BbICOTY (uepT. 433).
CnenoBatenbHo, 06BEM MHPaMHAB BBIYAC/SIETCA MO (opMyJe:

V=-_Ls.4,
3

205



rae V — o6béM nmupamuiw, S — mjowags ocHoBaHusi, H — BbICOTa
N¥paMHUJEL

Ons wnmocrtpauuy 37oif GOpMyJiBl pPEeKOMEHAYeTCsl chesnaTh H3
KapTOHa NpPSMYIO YEeTHIPEXYTOJNbHYIO NPU3MY H YETHIPEXYTOJIBLHYIO IH-
paMuLy, HMelollHe paBHble OCHOBaHHSI H paBHble BHICOTHL. Ecam sty

Yepr. 433. Yepr. 434.

MUpaMuay 3aloJIHHUTB, HaanMe‘p, NMeCKOM M 3aTeM IepechiliaTh 3TOT
1
NecoK B CAeJIaHHYIO NMpPH3MY, TO MEeCOK 3aloJIHHT TOJbKO —3- BMeCTH-

MOCTH NpH3MBl. UTOGbI 3aMOJIHUTH NPH3MY ITECKOM, HEOGXOAUMO TPHXK-
Ibl TIepechiliaTh B Heé MNeCOK W3 3aloJHeHHOH mupaMuabl (uepT. 434).
Ynpaxcuenua.

Mo ykasauHoM Bbile (opMyJie PeWIHTh PSIX 33434 1O AAHHBIM, MOMEUIEHHBIM
B HHKecJepyiouleil TaGauue.

Bsicota Huna
Ne Haspanne nmupamujst o&?&?&i{ nHpa- 6okoporo | OO6BEM
MU 1B pe6pa
1. IMpaBusbHaa yeTHIPEX- | a) 25 cm 40 cm — PN
yrosibHasi mUpamHaa 6) 14 cm e 20 cm ...
2. [IpaBusipHast  1ecTH-
yroJibHasi nHpaMHaa 9cm 24 cm — e
3. [lpaBuabHast TpeyroJb-
Hasl MHpaMHJaa 14 cm 30 cm — SN
§ 115. KOHYC.

1. Moayuenue KoHyca.

Ecan Bpawath NpsiMOYroJbHBIA TPEYroJbHHK OKOJIO OXHOTO H3 €ro
KaTeToB, TO MOJYYHTCS FeOMEeTPHYECKOe TeJo, Ha3biBaeMoe I p i M bl M
KpPYyroBbM KOHYcoM! (uepr. 435, 436, 437).

1 Mul Gygem paccMaTpHBaTh TOJIbKO NPSIMOM KPYroBoil KOHYC H 6yjAeM Ha3bl-
BaTb €ro MpPocCTO KOHYC.
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OcHoBaHHEM KOHYca sIBJSI€TCST KPYT.

I'unorenysa nNpsIMOYroJbHOrO TPEYroJbHUKA, ABHXXEHHe KOTOpOH
o6pa3yeT 60KOBYIO IOBEPXHOCTh KOHYCa, Ha3kBaeTcss o6pasylomeii
KoHyca. BokoBasi noBepXHOCTh KOHYCa HasbIBaeTC KOHHYeC KO i
NOBEePXHOCTS IO.

S/Bepww-/a
KoHyca

/
Beicoma /
KOHyCa Obpasyrowas S
/ -~
- [
/- Z AN
\ (0] // \\\ 0 ,//
Ocrobanue
Yepr. 435. Yept. 436. Yepr. 437.

Bricora NpsaMOro KpyroBoro KOHycCa, ONYIIE€HHAass H3 €ro BepilUHHbI
Ha OCHOBaHHE, NPOXOAHUT Yepe3 LIEHTP OCHOBAHHA.

2. Pa3BépTka KoHyca.

Ha ueptexxe 438 naHo usoOpaxkeHue
pa3BépTku Konyca. Cekrop SAB — pas-
BépTKa 60KOBOH NOBEPXHOCTH KOHYCa, a
Kpyr ¢ nentpoM O — OCHOBaHHe KOHYca.
Hanna ayrm AB, oueBHIHO, paBHsIETCA
IJIMHE OKPYXHOCTH OCHOBaHHsSI KOHyca A B
(2nR), a paguyc AS stoil 1yru — obpa-
3ylolas KoHyca.

YnpaxHenune. Haueprurh pas-
BEPTKY KOHYca B IPOH3BOJILHOM MacIlTa-
6e u caenarb MOAE/b NPSIMOro KPYyroBoro

KoHyca. Uepr. 438.

3. Maowanp MOBEPXHOCTH KOHyca.

[Tnomans MOBepXHOCTH KOHYca (HJH, IPOCTO, MOBEPXHOCTh KOHYCA)
paBHa cymMe IIoLajell OCHOBaHHSI H GOKOBOH IOBEPXHOCTH.

[Tnomans 6G0KOBOji NMOBEPXHOCTH KOHYCa BBIYHC/SETCH NO  (hop-
myae: S = nRIl, rae R — paauyc OoCHOBaHHsS KOHyca, a [ — obpa3sy:o-
mas KoHyca.

Tak kak nuomwanb OCHOBaHHA KOHYca paBHa mR? (Kak MJomanb
Kpyra), To IJIOWIafb IOJIHOH NOBEpXHOCTH KOHyca 6yjeT paBHa:

aR? +aRl =aR (R + 0.
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Monyuenne dpopmysbl nuowaay 60KOBO# MOBEPXHOCTH KOHYCa MOX-
HO MOSICHHTb TaKHMH paccyxieHusiMH. [1ycth Ha ueprexe 439 wu3obpa-
XeHa pa3BépTka OOKOBOH IOBEPXHOCTH KO-
Hyca. Pasnenum nyry AB Ha Bo3MOXHO GOJIb-
lliee YHCJIO DABHBIX YacTeH W BCe TOUKH Jene-
HHSI COeJJHHHM C LIeETPOM AYTH, a COCeNHHEe —
ApYr ¢ APYroM XOoplaMH.

[TosyunM psa paBHBIX TPEYroJNbHUKOB.

[Mnomane Kaxnoro TpeyroiLHMKa paBHa 0—2" ,

rie a — JJUHa OCHOBaHHMS TpeYroJbHHKA,
a h — ero BBICOTA.
Cymma nuomajefi BceX TPeyroJbHHKOB

n
COCTaBHT: %-n: a2h, e 17— 4HCIO
TPeYroJIbHHKOB. :
Yepr. 439, IIpn GosbuioM yucsae JeseHHH CyMMa

nJjomaae TpeyroJbHHKOB CTaHOBUTCS BeCbMa
6/1M3KON K MJIOany pasBEPTKH, T. €. MJouany GOKOBOH MOBEPXHOCTH
konyca. CyMMa OCHOBaHHH TpPEYrOJLHHKOB, T. €. aN, CTaHOBHTCS
BecbMa G/IH3KOH K JJIMHe AyrH AB, T. e. K IJIHHe OKPYXKHOCTH OCHO-
BaHHs KOHyca. BricoTa KaKJIOro TpeyroJbHHKa CTaHOBHTCSI BecbMa
6.1M3KOH K pajnycy AYyrH, T. €. K obpasyiouieli KoHyca.

Ilpenebperast He3HauHTeJNbHBIMH pa3JHYHSIMH B pasMepax STHX
BeJIHYHH, IoJyyaeM ¢opMyJy MJoland G6G0KOBOH MOBEPXHOCTH KOHY-
ca (S):

Cl

S = — v TRe C — 1/HHA OKpPYKHOCTH OCHOBaHHMsl KoHyca, ! — 00-

pasyiomas KoHyca.
3Has, yto C = 2nR, rae R — paauyc OKpy»HOCTH CCHOBAaHHS KO-
Hyca, noJayyaem: S = mR/.

Cl
MMpumeuanue. BdopmyreS= 5 TIOCTaBJIEH 3HAK TOUHOTO, 2 He npH-

6nHKEHHOrO PABEHCTBA, XOTA HAa OCHOBAHHH NPOBENEHHOTO PACCyKJAEHH ST Mbl MOTJIH
Obl 3TO PaREHCTBO CYHTATh NPHGANKEHHBIM. Ho B cTapnx Kjaccax cpeiHer WKOJbi

Cl .
POKa3hlBaercs, YTO PaBeHCTBO S =7 — TOYHOe, a He NPHOJHKEHHOe,

4. O0bém KoHyca.
OG6BEM KOHYCa BbIpAXKaeTCs1 TaKoH ke (GopMYJIoi, 4To U 0GBEM NMHDA-
1 ;
muap: V = 3 Sh, rae V — 06BéM KoHyca, S — nJIolaab OCHOBAHHUS
1
KOHyca, h — ero Bwicota. OKoHuaTeJbHO V = - Rk, rne R — pa-

JMyC OCHOBaHHS KOHYyca.
[ToayueHne ¢opmyJibl 06bEMa KOHYCa MOMCHO MOSICHHTb TaKHM pac-
CYX<AEHHEM.,
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Iycts pan KoHyc (uepT. 440). BnuieM B Hero NpaBUJIBbHYIO MHPaMH-
1y, T. €. MOCTPOHMM BHYTPH KOHYCa TaKyio NMHpaMHAY, BepLIHHA KOTO-
poit coBnanaeT ¢ BepLIHHOH KOHYCA, a OCHOBAHHEM CJYXKHT IpaBHJIb-
HbIi MHOTOYTOJIbHHK, BIIHCAHHBIH B OCHOBaHHE
konyca. OOBEM 5TOH MHpPaMHABI BBIPA3UTCS

¢dopmydoii: V' = -}gS’h, rae V/ — o6béM nu-

pamuanl, S’ — mJjomanb eé OcHOBaHHA, A—
BBICOTA HMHPaMHJBL.
Eciu npuy 3TOM 3a OCHOBaHHE TMWPaMHABI
B3Tb MHOTOYIOJbHHK C O4YeHb O60JbIIHM
YHCJIOM CTOPOH, TO IJIOLIaJb OCHOBaHHA MH-
pamunsl OyleT BecbMa MaJio OTJIMYAThCA OT
nJIolaaH Kpyra, a o6b€M NHpaMuibl — BeCcbMa
MaJjio OTJIHYaTbCs OT oO0béMma KoHyca. Eciu
npeHeGpeyb STHMH pa3/IHUHSMH B pa3Mmepax,
TO O6BEM KOHyca BBIpasHTCS CJeAyloueH Hepr. 440.
¢opmyo#i:
V= —;— Sh, rme V — o6péM KOHyca, S — mJolagb OCHOBaHHS
KoHyca, h— BbicoTa KOHyca. 3aMeHuB S uepe3 nR? rme R — pa-
1 .
JHYC Kpyra, MoJy4uM hopMyJy: V=§nR2h, BBIpAXKAIOILYI0  O0BEM
KOHYca.
1
MNpumeuanue. B popmysne V= ESh NocTaBJIeH 3HaK TOYHOr O, a He MpH-

G/IMKEHHOrO PaBeHCTBA, XOTA HA OCHOBAHHH NPOBEAEHHOrO PACCyXKJAEeHHST Mbl MOrAH
Gbl 3TO PaBEHCTBO CYHTATh NMPHOJHKEHHBIM, HO B CTAPIUHX KJAcCax cpeaHei WIKO-

Jibl I0Ka3blBaeTCsl, 4YTO paBeHCTBO V= 3 Sh TouHOe, a He MPHOJIHIKEHHOE,

Ynpascunenusn.

1. BBIYHCJAHTD MOJHYIO MOBEPXHOCTb KOHYCA H ero O6BhEM MO JAaHHEIM, mOMe-
IEHHBIM B HHXKecJiepytouleil tabJuauie:

Papgunyc Jnuna IMonuasn .
OCHOBAHHS obpasyiomeii | NOBEPXHOCTb O6ném
a) 3 cm 10 cm . .. . .
6) 5 cm 13 cm . . e
B) 10 cm 20 cm o o ..
r) 11 cm 35 cm e e

2. OnpexnenuTh BeC Ky4H Mecka, MMeiouleii pOPMY KOHYCA C OKPYIKHOCTBIO
ocxosanus 15,7 » v c o6pasyouteir B 6,8 #. (YnenbHulii Bec necka npuHsTh pas-
HbiM 1,5.)
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3. BelyHCauTL NOBEPXHOCTh B 06BEM KOHYCOB, HMEIOLMIHXCH CPend Moneei:
reoMeTpHYeCKHX TeJ B MaTeMaTHUECKOM KaGHHeTe WIKOJIHI.

I'Ipn” BCEX BHIUHCJEHHAX PEKOMEHAYETCH NoJb30BaThCA TaGAHILAMH H Jorapud-
MHYEeCKOH JIMHelKoil,
.

§ 116. LAP.

Ecan Bpamath nosIoBHHY Kpyra BOKPYT €ro AHaMeTpa, TO MOJYYHM
FeOMeTpHYeCKoe TeJlo, Ha3biBaemoe II a p o M (uepT. 441).

Lientp Kpyra 6yzneT CIyKHTb H LIeHTPOM Iuapa, a JuaMeTp Kpyra—
JUaMeTpoM Hiapa.

IToBepxHoCTh 11apa Ha3biBaeTCsl NapOBOH MOBEPX HOCT b I0.
Bce ToukH 11apoBoii NOBEPXHOCTH OAHHAKOBO yZaJ/IeHbl OT LieHTpa Liapa.

M

YepTt. 441, Yept. 442, Yepr. 443.

Ceuenune napa NJIOCKOCTbIO BCersia uMeeT ¢opMy Kpyra (uepr. 442).
Ceuenne, npoxofsiiiee uepe3 LeHTP LIapa, Ha3biBaeTcsi GOJILILHM Kpy-
roM. BoJsbiiofi Kpyr He/HT wiap Ha JIBe paBHble 4acTH (uepT. 443).

IHrowade nosepxunocmu wiapa (WM, nNpocTo, NOBEPXHOCTb
mapa) pasHa yY4emSepEéHHOW naoui,adn 60abUWO20 KpY2C,
T. €. 4nR?; S = 4nR?, unu S = nD2 Dtu dopmyan GyLyT BbIBeje-
Hbl B CTAaplIHX KJaccaX IIKOJIBI.

OG6béM 1iapa paBHsETCS %nR3; vV =%nR3.

Toayuenne ¢opmysel 06b€Ma 1Iapa MOXKHO NOSICHHTb TaKHM pac-
cyXIeHueM. B 11ap MOXHO NMOMeCTHTb BecbMa 60JibllIOe YHCJIO THpa-
MHZ C BeCbMa MaJIbIMH IJIOWIAASIMH OCHOBaHHH, PAacloJOXHB IHPaMH bl
TaK, YTOGbl BEPLIHHB HX HAaXOLHMJHCh B LIEHTpe 1lapa, BepLIHHBLI OCHO-
BaHHH JieXaJld Ha NMOBEPXHOCTH Lapa H CBOMMH GOKOBBIMH IpaHsiMH
NHPaMHUIbl HENOCPEACTBEHHO NPHMBIKAIH OfHA K Apyroi (uept. 444).
BricoTa KaxkaoH M3 NOCTPOeHHbIX NMUpaMui oueHb OJH3Ka 1O AJMHE
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k paguycy (R) wapa. Ecan npeuneGpeub pasiuuneM HX JJIUH, TO 06b-
€M (v) KaXKIOH MUpaMUIbl MOXKHO BbIDA3HTb TaK:

v = — SR,

2]
J
rjie § — NJOIaAb OCHOBAHHS MHPAMHIBL
Cymma o6BéMoB (V') 3THX nupamupg Toraa BbIpasuTCsi (popMyJIOf:

l o . .
V' = T S’R, rae 8" — cymma mnJomanefi OCHOBaHMII TNHpaMHI.
Cymma sta (S’) BecbMa 6a13Ka K IJIOIAfM NMOBEPXHOCTH Muapa (S).

/HEESSHY AR

1
L
A
N
\\\ N
I~
\

UYept. 444:

Cymma 06wéMoB Bcex nupamujp (V') Becbma Giuska K o6némy (V)
mwapa. Ecsau npeneOpeub He3HAuHTe/IbHBIMH Das3/IMUMSIMH B pasmepax

1
S5THX BeJIMYHH, TO MOJYYHM (POpMyJy: V=—3—SR, N0Ka3bIBaIOLLYIO,

. 1
4yTO OGBEM liapa paBeH ?3— MpoH3BeAEHHSA TNJIOWAAH ITOBEPXHOCTH ILlIa-

pa Ha pauHy paguyca. OGbIYHO rOBOPAT Kopoue: 00bEM LIapa paBeH
5~ TPOH3BElEHHS MOBEPXHOCTH Wapa Ha ero pajuyc.

[MoacraBuB 3xauenne S = 4nR?, monyuum dopmyay: V= % nR?,

3
wim V = f%—, rie D — puamerp 1wapa.

1 -
MMpumeuanue. B dopuyny V= —3-SR MoCTaBJIeH 3HAK TOYHOTrO, 2 He NpH-

GJIHXKEHHOTO paBeHCTBA, XOTA HAa OCHOBAHHH npoaegéﬂuoro paccyxaeHus Mbl MOr-
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a1 6b €ro CuHTaTh NPUGANKEHHEIM, HO B CTAPIMIHX KJACCaxX cpenHell WKOJH LOKa-

shHlBaeTcs, YTO PaBeHCTBO V = 3 SR TouHoe, a He npHGIHKEHHOE,

Ynpasxcnenusn.

19 1). Buiuncaute 06bEM wapa, ecan ero pamuyc pasen 5 cm (8 cm; 10 cm;
o).

2. CKOJIbKO BECHT YYrYHHBI Inap, ecld pajuyc ero paseH 50 cu? (VY nenp-
HHY BeC YyryHa NPHHATH PABHEIM 7.)

3. OnpezesHTh 06BEM (YTGOJILHOrO Mfiga (NpPeABapHTENbLHO CAaHTHMETPOBOH
JIeHTONl H3MepHTb OKPYXKHOCTb GOJILLIOrO Kpyra H BHIUHCJIHTBL R).

4. Mennniii wap secur 10 k2. Onpeneaurs ero guamerp (yAesabHHl Bec Me-
In pased 7,9).

Yepr. 445.

5. BoluHcautb 06bEM 3eMHOro uapa, NpHHSB ero guamerp 3a 13 000 km.

6. Ha ueprexe 445 nao6pax»ceHH TPH FeOMETPHYECKHX TeJsa: UHJAHHAP, KOHYC
H map. Paguychl ocHOBaHHH LHMJHMHAPA M KOHYCa paBHBI paauycy wapa. BuicoTh
UHJHHAPA H KOHYC3 PaBHbBl JUaMeTpy Inapa.

[okazath, 4TO MPU 3THX YCJOBHAX OOBEM UHMJIMHAPA pasen cymme 06bEMOB
KOHyca H wapa.
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