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MIIPEJUCJIOBHE

TeoMeTpysi — OAMH U3 CaMbIX YBJIeKaTeJIbHBIX M BaXKHBIX Pa3/IeioB Ma-
TeMaTHUKH. 3a4eM Ke OHa Hy)XHa? Bo-TiepBbIX, IMEHHO OHAa 3HAKOMHUT C
pasHOO6pasueM NpOCTPaHCTBEHHBIX GopM, pOpMUpYyeT HeOGXOUMEIe
NPOCTPaHCTBEHHEIE NIPe/ICTaBIeHHs. Bo-BTOPIX, PeOMETPUSA AAET METOA
HAYYHOr'O II03HAHMS, CTIOCOGCTBYET Pa3BUTHIO JIOTHIECKOTO MbIIUIEHHS.
Tlo BHIpaXXeHUIO aKaZeMuKa A. Jl. AJleKcaHApOBa, TeOMETpHsA B CBOEH
CYLHOCTH K €CTh TAKOE COeMHEHHE XXMBOTO BOOGPAKEHHUA U CTPOrOM
JIOTHKH, B KOTOPOM OHH B3aUMHO OPTaHM3YIOT ¥ HaNpaB/IAI0T APYT ApyTa.

Kpome 3Toro, H3y4eHue reOMEeTPHH CIIOCOGCTBYeT IPHOGPETEHHMIO He-
06XOAMMBIX IPAKTHYECKHX HABBIKOB B H306Pa)KeHUH, MO/IE/IMPOBAHUU 1
KOHCTPYMPOBAHMH IPOCTPAHCTBEHHBIX QUTYD, B MU3BMEPEHUM OCHOBHBIX
reoMeTpUYECKUX BETWYHH (Z/IMH, YIVIOB, IUIOIazel, 06BEMOB).

HakoHel, reomeTpus 1 caMa 110 cebe oueHb UHTepecHa. OHa uMeeT
SIPKYIO CTOPHIO, CBA3AHHYIO C IMEHAMH 3HAMEHUTBIX Y4€HBIX: [Tudaro-
pa, Esxinza, Apxumesa, Y. Kerwrepa, P. Jlekapra, JI. Ditnepa, H. U. Jlo-
6ayeBcKoro u Ap.

OHa BO3HMKJIa ¥ Pa3BUBAJach B CBA3M C MOTPeGHOCTAMM IpaKTHye-
CKOM /lessTeIbHOCTH YesioBeka. C IPeBHUX BPEMEH JIFOAU CTaTKUBAIHCh
€ HEOGXOAMMOCTBIO HAXOAUTD PACCTOSHUA MEX/Y IPeAMETaMH, OTIpezie-
JIATH Pa3Mephbl Y4aCTKOB 3€MJIM, OPMEHTHPOBATHCA 1O PACIIOIOKEHUIO
3Bé3/ Ha HeGe U T. I

CJI0BO 2e0Mempus — rpeveckoe, OHO O3HaYaeT «3emaeMepue» (2e0 —
3eMJIS, Mempeo — U3MepHI0).

O 3apoxzaeHuu reomerpuu B JIpeBaem Erunre okono 2000 set g0
Hallleii 3pbl ApeBHerpeyeckuii yuéHsiii lepozor (V B. 210 H. 3.) Hamucan
creayiomee: «Ce0300CTPHC, ETUIIETCKHH $apaoH, pas/ie/IvI 3eMIo, 1aB
KaXKZOMy ETMIITAHUHY Y4aCTOK 10 )XPeGHIo, ¥ B3UMaJl COOTBETCTBYIOLIMM
06pa3oM HaJIor ¢ KaXA0ro y4acrka. Cliydanock, 4ro Hun sanuBan ToT
WIN MHOM y4acTOK, TOrAa MOCTpaAaBIIMii o6pamaics K Lapio, a Iiapb
TIOCBUIAJI 3EMJIEMEPOB, YTOGBI YCTAHOBUTD, Ha CKOJIBKO YMEHBIIWICS y4a-
CTOK, ¥ COOTBETCTBYIOLIMM 06pa3oM yMEHBIIMTh Hasor. Tak BO3HUK/IA
reomeTpus B Erunre, a oTTyza nepenuia B I'peruio».



4 Ilpeducnosue

Ilpy CTPOHMTENBCTBE PAa3MTMYHBIX COOPYKEHUI Heo6XoauMO 6510
PacCYMUTBIBATH, CKOJIBKO MaTepyaa IOUAET Ha IOCTPOMKY, BEIUCIAT
PAacCTOSHUA MEX/Iy TOYKaMH B IIPOCTPAHCTBE H YIIBI MEX/Y MPAMBIMU
M TUIOCKOCTSIMH, 3HaTh CBOMCTBA MPOCTEHIINX reOMETPUYECKUX GUryp.
Tak, erumnercKue MMpaMu/bL, COOPY)XEHHbIE 3a /IBE, TPU U YETHIPE THICTIH
JIET /10 Halleif 9pbl, MOPaXKAIOT TOYHOCTHIO CBOMX METPHYECKHX COOT-
HOIIEHHUH, CBUIETE/IbCTBYIOIIMX, YTO MX CTPOUTENH y)Ke 3HaIK MHOTHE
TeoMeTpUYecKUe ITOIOKeHUS U pacdeTsl. OZIHAa U3 CaMBIX U3BECTHBIX U
Gonpumx mupamuz — nupamuza Xeornca (XXVIII B. 70 H. 3.). E€ Bricota
AocTuraeT 146,5 M, a OCHOBaHHEM CJIY)XHT KBaJpaT, CTOPOHAa KOTOPOTO
paBHa 233 M. DTO COOpYXeHHE, COTBOPEHHOE YEJIOBEKOM, CYMTANIOCh
CaMBIM BBICOKMM Ha 3emie BIUIOTh 0 XIX Beka.

Pa3BuTHE TOProBJIM M MOpeIUIaBaHUs TPe6OBANIO YMEHUIT OPHEHTH-
POBAaThCA BO BPEMEHH M NIPOCTPAHCTBE: 3HATh CPOKU CMEHBI BPEMEH
rofia, yMeTh ONpeAesATh CBOE MECTOHAXOXK/EHHE 10 KapTe, U3MePATh
PacCTOAHMA U HAXOAUTh HaNpaBJIeHus ABrkeHus. Habmogenus 3a Con-
HileM, JIyHO#, 3B€3/1aMU ¥ M3y4eHHe 3aKOHOB B3aUMHOT'O PaCIIOJIOKEHUS
MIPAMBIX Y TUIOCKOCTEH B IIPOCTPAHCTBE MO3BOJWIO PEUIUTh TH 3a/a4H
M ZaTh Ha4aJio HOBOW HayKe — aCTPOHOMHH.

Hauunas c VII Beka 0 Haureit apbl, B JIpeBHe#t I'peljun co3aaroTes Tak
HasbiBaeMble QWIOCO(CKHE MIKOJIBI, B KOTOPHIX TIPOMCXOAUT MOCTEMEH-
HBIH IIEPEX0/ OT IPAKTHYECKON K TEOPETHYeCKO reoMeTpyu. Beé 601b-
Ilee 3HaUYEHHe B OTHX IIKOJIAX MPHOOPETAIOT PacCy>KAEHHU, C TIOMOIIBIO
KOTOPBIX y/IaBaJIoCh NOJTy4aTh HOBbIE TeOMETPHYECKUe CBOIMCTBA, HCXOAS
13 HEKOTOPOTO NEePeYHs CBOMCTB, IPUHUMAEMBIX Ge3 Z0Ka3aTeNbCTBa U
Ha3bIBa€MBIX aKCHOMaMH.

OzHOM M3 caMBIX MEPBBIX U CAaMBIX U3BECTHBIX IIKOJ GbUta mudaro-
petickas (VI-V BB. 20 H. 5.), Ha3BaHHasA TaK B Y€CTh CBOEI'O OCHOBATEIS
Tudaropa.

O6BbACHEHHE YCTPOiCTBA MUpa NMHaropeiifsl TECHO CBA3BIBAIM C
reoMeTpueil. Tak, BBI/IeJIAs TIEPBOOCHOBBI OBITHA, OHU IPUITMCHIBATH
¥X aToMaM GOpMy NpaBWIBHBIX MHOTOTDAaHHHUKOB, a8 UMEHHO: aTOMaM
orus — Gopmy Terpaszapa (puc. a), 3emnu — rekcaszpa (ky6a, puc. 6),
BO3/yXa — OKTadZpa (pHc. B), BOABI — MKocadapa (puc. r). Beeii BeeneH-
HO¥ NpUnuckBanack popMa Zofekaszpa (puc. 1). B Ha3BaHHMAX dTHX



IlIpeducnosue 5

r) )

MHOTOTp )B YK TCsL 9UCII0 TpaHeii (0T rped. 30pa — rpaHb):
mempa — YeThIpe, 2eKCa — IEeCTh, OKIMO — BOCEMb, UKOCU — A[BA/ILIATh,
0dodexa — IBeHa/IIATh.

Bosnee noaauss rutocodekas mKosna — AJeKCaHAPHICKasa — HHTepecHa
TeM, 9TO /a/la MHpPY 3HAMEHHTOrO Yy4€HOro EBKIMIA, KOTOPBIN JKWJI ITPH-
MepHo B 300 T. 0 Hamleif 3pbl. B 0IHOM U3 CBOMX COYMHEHHUI MaTeMaTUK
TManm (111 B. H. 3.) H306paXkaeT ero Kax 4eJoBeKa UCKIIOYUTENBHO YeCT-
HOTO, THXOT'O ¥ CKPOMHOT'0, KOTOPOMY GBUIM Uy>K/IBI TOPAOCTD ¥ STOU3M.
HacKoJIbKO CephE3HO M CTPOrO OH OTHOCHJICS K M3y4eHHIO MaTeMaTHUKH,
MOXXHO CYZMTb IO CJIeZyIoleMy H3BeCTHOMY pacckasy. Llaps ITonemeit
cnpocwt y EBK/IHAQ, HeJb3sl 1M HaliTH GoJlee KOPOTKHiA ¥ MEHee YTOMH-
TEJIbHBIH yTh K U3yYEHUIO TeOMETpHH, YeM ero «Havana». EBKina Ha
9TO OTBETWI: «B reOMETPHH HET LAPCKOTO Iy TH».

VimenHo «Hauvana» cosganu ciasy EBkinzay. B HUX BepBhie GbUIO
NpeACTaBJIeHO CTPOMHOE aKCHOMaTHYecKoe CTpoeHHe reoMeTpun. Ha
TPOTSDKEHNUH OKOJIO IBYX ThICIEIETHH STOT TP/, OCTAETCs OCHOBOM M3y-
YEHHsA CHCTEMaTUIECKOI'o Kypca reoMeTpHuH.

B rociieziHye CTONETHA BOSHUKIM M Pa3BUBAINCh HOBBIE HallpaB/IeHUA
TeOMETPHUH, CPeAH KOTOPBIX: reoMeTpHs JIo6adeBCKOro, TONOJIOTHA, Te-
opusi rpadoB H /p. ITOABI/IHCH HOBBIE METO/BI, B TOM YHCJIE KOOPJHHAT-
HBIM X BEKTOPHBIH, TO3BOJIAIOIIYE TIePeBOAUTH FreOMeTPHIEeCKHe 3aauu
Ha A3bIK a/re6psl ¥ HA060pOT. [eOMETPHSA WHPOKO UCTIOB3YETCA B APY-
IMX HayKax: GpH3KKe, XMMUH, GHOIOTHH, SKOHOMUKE U JIp.
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B 3TO# KHUTe BB I03HAKOMHTECh C FEOMETPUYECKUMH GUTYPAMH K
MX Ha3BaHMAMH, Hay4yuTeCh MX H300paXKaTh U MOAENUPOBATH, Y3HAETe
0 reOMETPUYECKUX BEJTMYMHAX ¥ HaydYUTeCh UX HAXOAUTb. Beé aro mo-
3BOJIUT Pa3BUTh Ballli FeOMETPHYECKHe NPeACTaBIeHus, BEpaboTaTh
Heo6XOAMMbIe MPAKTHYECKHe HaBBIKU ¥ YMEHHU.

Hacrosmas KHura rnpeHasHadeHa /Ui 3aHATHH B 5-6 Kiaccax, Kak
Ha OCHOBHBIX YPOKaX, TaK ¥ Ha KPY)KKOBBIX 3aHATHAX 10 MaTeMaTHKe.

Kpome TOro, 0Ha MOXeT GhITh MCIIONb30BaHA I Pa3BUTHS BaIUMX re-
OMETPHYECKUX NpezicTaBneHuit B 7-9 u 10-11 xraccax, a TakKe C LeIbio
noaroroBkH k I'MA u EI'D o MaTemaruke.

Jnst paGoTHI C KHUTOM HYXKHO UMETh TeTPaJb B KJIETKY, B KOTOPOiA BB
GyzieTe 3anMChIBATh PelleHKs 3ajad, H306pakaTh reoMeTpudecKue Gu-
Typbl, IPOBOAUTE HEOGXOAMMEIE IOCTPOEHHA.

B 3azayax, B pOpMy/IMpOBKax KOTOPHIX y4acTByeT KieTdaras Gymara,
MbI 6yZieM NpeZonarath, YT0 CTOPOHBI KJIETOK PaBHEI 1.

JKenaeM ycniexoB B U3y4eHHH reOMeTpUH!



§ 1. Touku, npsAMBIe, ILIOCKOCTH

IlpezcTaBieHne 0 reOMETPHYECKUX QUrypax JaloT OKpyXalollie Hac
06beKThl. OHAKO, B OTIMYHME OT PeIbHBIX 0GBEKTOB, FeOMETPUYECKHE
buryps uaeanbHbI.

Touka sABIAETCA WAeanu3alyell O4eHb MaJeHbKUX OOBEKTOB, T. €.
TaKMX, pa3MepaMy KOTOPBIX MOXHO NpeHe6peyb. JIpeBHerpeyecKui
yuéHbIA EBKINZ, BIepBhle AaBIINil HayYHOE H3JI0XKeHHe TeOMETPUH, B
cBoet kHure «Hagana» ONpeZe/sl TOYKY KaK TO, YTO He MMeeT JyacTeit.

Touku M306paXKaroTCsA OCTPO OTTOYEHHBIM KapaH/AIIOM WIK PY4KOi Ha
JicTe GymMaru, MeJIoM Ha ZIoCKe M T. 1. YeM ocTpee KapaH/alll, TeM JIydiie
310 H306pakeHye. OAHAKO N306paKEHNE TOYKH TOMBKO MPUGTIKEHHOE,
TIOTOMY 4YTO TOYKa, HAPHMCOBaHHasA KapaHZalloMm, Bcerga UMeeT XOTb U
O4YeHb MaJIeHbKHE, HO HEHYJIeBble pa3Mephl, 4 reOMeTpHYecKas TOYKa
Pa3MepoB He UMeeT.

Touky 0603HAYAIOTCSA POIUCHBIMY JTATHHCKUMHU OykBamu: A, B, C, ...,
Ay By Gy ooy &3 BSCT, . (piic: 1:2):

A

«C
Puc. 1.1

IIpamas ABnAeTCA UAeanusaleld TOHKOM HaTAHYTOM HUTH, Kpas
CTOJIa IPSAMOYTONBHOM (opMsL. [10 PsIMOM pacIpoCcTpaHsAeTcs JIyd CBeTa.

EBKJIMZ ONpezeisul IPSIMYIO KaK JUIHHY 6e3 ITHPHHEL

Hp;mme TIPOBOZAATCA Ha JIMCTe 6yMam WIH JOCKE C TOMOLIBIO JIUHEH-
Kxu. Xors moﬁpa}xeﬂm TIPAMBIX OrPAaHUYEHBI, X CJIEAYET NPEe/ACTaBIATh
cebe HeOrpaHUYEHHO IPOAODKEHHBIMU B 06 CTOPOHBI.

OZHMM M3 OCHOBHBIX CBOMCTB NPAMOM fABJIAETCA TO, 9TO Yepe3 JBe
TOYKHM TPOXOAUT TONBKO OZHA NpAMad.
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TIpAMEle 0603HAYAOTCA CTPOYHBIMH JIATHHCKUMU GykBamu: a, b, c, ...,
a,b,, ¢, ...,a’,b", c", ..., WK ABYMS IPONUCHBIMY JIATHHCKUMH GyKBa-
mu: AB, CD, ..., A;B,, C,D,, ..., AB', C'D", ... (puc. 1.2).

Touka MOXeT IPHHAZIeXKaTh JaHHOM MPSIMOM, B 3TOM C/Iy4ae TOBOPAT
TaKXe, 4YTO NpAMas MPOXOAUT Yepe3 TOYKY, a MOXKeT ¥ He IIpUHazje-
XKaTb ei’x, B 3TOM CJIy4ae roBOPAT, YTO NpsiMasi He IIPOXOJHUT Yepe3 TOYKY
(puc. 1.3).

.
‘Pue. 1.2 Pre 13

Eci ZiBe nIpAMBbIE UMEIOT OZ{HY OGIITYIO TOUKY, TO TOBOPAT, YTO NPAMEIE
nepecekaromcA B 5Toi Touke (puc. 1.4).

Ilnockocms sBIsAeTCA Wjeanu3anyeld POBHOH IIOBEPXHOCTH BOZBI,
TIOBEPXHOCTH CTOJIA, IOCKH, 3epKaja U T. II.

Touka MOXeT NpUHA/IeKaTh JaHHOH IIOCKOCTH, B 3TOM ClIydae
TOBOPAT TakKXe, YTO IUIOCKOCTh MPOXOAHT Yepe3 TOYKY, a MOXKET U He
TIPUHA/IIeXATh €M, B 3TOM CJIy4ae FOBOPAT, YTO IUIOCKOCTh HE IIPOXOAHT
gepes TOUKY.

TIpsAiMas MOXeT JieXaTh B ILIOCKOCTH, HMETb C IUTOCKOCTBIO OZHY 06-
I[YIO TOYKY MM HE MMETh C IUIOCKOCTBIO HH OZIHOM 06IIeil TOUKH.

/JlBe mpsAMEIe, JieXalue B OHOM IUIOCKOCTH U He MMelolue O6Imux
TOYeK, HasbIBAlOTCA napaaienbHsimu (puc. 1.5).
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Bomnpocsr

1. Uaeanusanueit Kakux 06bEKTOB ABAAETCA TOUKa?

2. Kax onpeziensin TouKy EBrumna?

3. Kak u3obpaxkaioTcsi TOIKU?

4. Kak 0603Ha4aloTCsA TOYKU?

5. Upeanu3anueil Kakux 06beKTOB ABJIAETCSA IpAMan?

6. Kax onpeziensin npsimyio EBxmmz?

7. Kak u3o6paxarorcs npsaMble?

8. Kak 0603HavaloTca npsMele?

9. B 4éM 3aKJII0YAETCsl OHO U3 OCHOBHBIX CBOMCTB IPAMON?

10. Kak MoryT pacnosiaraTbCsi OTHOCUTEIBHO APYT APyra TOYKa U Mps-
Mas?

11. Kakue /Be IpAMBIE Ha3bIBAIOTCA NIEPECEKAOMUMUCA?

12. Upeanusanmeii Kakux 0ObEKTOB ABISETCH IUIOCKOCTh?

13. Kak MoryT pacnojiaraTbCsi OTHOCMTEIbHO APYT Apyra TOYKa U IUI0-
CKOCTB?

14. Kak MoryT pacroJjiararbCs OTHOCUTEJIbHO APYT Apyra npaMas 1
TUTIOCKOCTh?

15. Kakue ZBe nIpsiMble Ha3bIBAIOTCSA NapajUlebHBIMK?

3amaun
1. CKOJIBKO OOIMX TOYEK MOTYT UMETh ABE NpAMBbIE?
2. CKO/IbKO IIPSIMBIX M306pakeHO Ha pUcyHKe 1.6? CKOIBKO y HUX TO-
YeK NMOMAPHBIX IIepeceveHui?
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3. IlycTs Touku A, B, C mpUHa/IeXxaT OAHOM NpsAMOi u Touyku B, C, D
TIPMHA/JIEXAT OAHOH NPAMOMH. YTO MOXHO CKa3aTh O BCeX TOUKax A, B,
C,D?

4. TlycTs npAMEIe a, b, ¢ lepecekaloTcs B OAHON TOYKe U TpsiMEIe b, ¢,
d mepeceKaloTca B OAHO# TO4YKe. YTO MOXKHO CKa3aTh O BCEX MPAMBIX d,
b, ¢, d?

5. Mi3o6pasuTe NpsIMYIO ¥ TOYKH, IIPUHAZUIEXKAIIE STO! NPAMON U He
TIpUHAZIeXAlIHe eid.

6. Vi306pasuTe TpH TOUKH, He IPUHAZIEKAIINE OFHOM NpAMOii. ITpo-
Be/IUTe NMPAMbIE, IPOXO/ALINE Yepe3 PasIMIHbIe IIAPHI U3 TPEX AaHHBIX
ToYeK. CKOIBKO BCET0 TAKUX MPSAMBIX?

7. V306pasuTe 4eThIpe TOYKH, HUKAKKe TPH U3 KOTOPHIX He IPHHAZIe-
JKaT OA/HOM MpAMOH. [IpoBeAuTe NPAMEIE, TIPOX Yepes paa’

TIaphl U3 YETHIPEX JAHHBIX TOYeK. CKOIBKO BCETrO TAKUX MPAMBIX?

8. M306pasuTe NATH TOYEK, HUKAKHE TPU M3 KOTOPBIX He NPHHAaZ/IeXxaT
oniHOM mpsAMoit. [IpoBeauTe NpsAMEIE, IPOXOAANIME Yepe3 pa3TUYHbIe
Taphl M3 MATH JaHHBIX TOYeK. CKOIBKO BCEro TAaKMX IPAMBIX?

9. Mizo6pasuTe meCTb TOYEK, HUKAK¥e TPU M3 KOTOPHIX He IPUHAZIe-
JKaT OZHOM NpAMO#L. ITpoBeauTe NPAMBIE, IPOXOAALIHE Yepe3 PA3THIHbIE
Taphl M3 IIECTH JaHHBIX ToYeK. CKOIBKO BCEro TAaKUX IPAMBIX?

10. CxoMBKO TOYEK MOMapHHIX epeceyeHui MOIyT UMeTh TPH Ips-
Msle? MI306pasuTe pasiuyHbIe CIydan.

11. Mi3o6pasuTe YeThIpe NpsAMBIE TaK, YTOOBI y HUX GBUIO IIECTh TOYEK
TIONIAPHBIX NIEpeceYeHu .

12. M3o6pasuTe mATh NPAMBIX TaK, YTO6BI Y HUX GBUIO JECATH TOYEK
TIONapHEIX TTepeceYyeHHH.

13. Ha xsieTyartoii 6ymare usobpasure npamyio AB u Touky C, Kak
TOKa3aHo Ha pucyHke 1.7. Yepes Touky C IpoBeANTe MPAMYIO, Tapa-
JIeJIbHYIO TIpAMOit AB.
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C B

a) 6)

B)

14. Ykaxure Iaphl NapaUle/IbHBIX IPAMbIX, H306PaKEHHBIX Ha PUCYH-
ke 1.8.

f ¢

=
g




§ 2. JIyum, oTpesku

JIy4om, WK NOAYNPAMOLL, Ha3BIBAETCA YaCTh MPAMOM, COCTOAIAsA
U3 JaHHOU TOYKY M BCeX TOYEK, JIeXKAI[HUX OT Heé 110 OfHy cTOpoHy. Ipu
9TOM caMa ZJaHHas TOYKa TCSl HAOYAIOM, WIH 8€p ii iyua.

Jins 0603HAYEHNUA Tydel HCIONb3YIOTCS Naphl IPONHMCHBIX JTATHHCKUX
6yKB, HanpuMep AB, 1epBas U3 KOTOPEIX 0603HaYaeT Hayaso Jayda, a

BTOpas — KaKylo-HUOY/Ib TOUKY, IPUHAIeXAIyio aydy (puc. 2.1).

(o)
AO“;/ 4 B\

Ompe3kom Ha3bIBA€TCA YaCTh NPAMOM, COCTOAMIAA U3 ABYX AaHHbIX
TOYEK U BCEX TOYEK, JIeKAIUX Mexay HUMHU. [Ipy aTOM caMy JaHHBIE
TOYKH Ha3hIBAIOTCA Mu omp

Ha nmucre Gymary oTpesKky POBOJAT C IIOMOIIBIO IMHEHKH.

Orpesok 0603HaYaeTCsa yKa3aHUEM ero KOHIOB, Hanpumep AB, C,.D,
(puc. 2.2) uT. 4.

OZHO# M3 OCHOBHBIX ONepaluiif, KOTOPYI0 MOXHO TIPOM3BOAUTE C OT-
Ppe3KaMu, ABJIAETCSA ONepaLys 0 0 p
Ha JIaHHOM JIy4e OT ero BepIUHHbI. [10/yJaromuiics Ipyu 3TOM OTPE30K
Ha3bIBAETCSA PABGHBIM HCXOZHOMY OTPE3KY.

OTKJIaZIbIBATh OTPE3KH MOXHO C IIOMOIIBIO IMHEHKH, IIUPKY/IA U T. II.

PaBeHCTBO 0Tpe3koB AB u A B, 3anuchiBaercs B Buge AB = A B,. OHo
03HAYaeT, YTO eCJIH OJMH U3 STHX OTPEe3KOB, HanpuMep AB, OTIOKUT Ha
syqe A B, OT TOUKH A, TO OTPe30K AB IPH 3TOM COBMECTHUTCH C OTPE3KOM
AB, (puc. 2.3, a).

a)A
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Ec/ii npy OTKJIaZIBIBAHKM OTpe3ka AB Ha Jiyye A B, OT TOUKH A TOYKa
B niepexoAuT B TOYKYy B', nexainyio Mexzay Todkamu A, 4 B, TO roBo-
PAT, YTO OTPe30K AB MeHbuLe oTpe3ka A B, 1 o6oaHayaloT AB < A B,.
TOBOPAT TaKXe, YTO OTPe3oK A B, 6oabute otpeska AB U 0603Ha4AIOT
A.B, > AB (puc. 2.3, 6).

Ecu Ha oTpeske AB MeX/y TouKaMu A U B B3ATb KaKyl0-TH60 TOYKY
C, To obpasyercs ABa HOBBIX oTpeska AC u CB. OTpe3ok AB Ha3biBaeTCs
cymmoii otpeskoB AC u CB u o6osHadaetcsa AB = AC + CB (puc. 2.4).
Kaxzplii u3 orpe3koB AC U CB Ha3bIBaeTCsl pA3HOCMbI0 oTpeska AB u
Apyroro orpeska u obosHavaercs Tak: AC = AB - CB, CB = AB - AC.

A C B A B E

E e O =
c D

Pue.2:4 PHC. 2.5

YTOOBI CJIOKHUTH JBa NMPOU3BOJIBHBIX oTpe3ka AB u CD, NpoAo/KUM
0Tpe30K AB 3a TOYKY B M Ha 3TOM IPOJIO/DKEHUM OTIO0KHUM OTPE30K
BE, pasHsiii CD (puc. 2.5). Otpe3ok AE aact cymmy oTpeskos AB u CD,
AE = AB + CD.

AHaJIOrMYHBIM 06Pa30M MOCTYAIOT 1A BRIYUTAHUA U3 GOJIBIIEro OT-
pe3ka MeHBIIETo.

Touka, AenAIas OTPE30K Ha JiBe PaBHbIE YACTH, Ha3bIBAETCA €ro ce-
peduHnoii.

Bomnpocsr
1. Kakas ¢urypa Ha3bIBaeTcs JIy4oM?
2. Kak o6o3HavyaeTcs JIy4?
3. Kaxkas durypa HazsiBaeTcsi OTpe3KOM?
4. Kax 0603Ha4aeTcs OTpe3oK?
5. Kakue onepanyy MOXXHO IIPOM3BOJMT C OTPe3KaMu?
6. Kak o603HayaeTcs paBeHCTBO OTPE3KOB?



14 § 2. JIyuu, ompe3sku

3amaumn
1. Ha cKombKo yacTel Zie/IAT pAMYIO: a) OAHA TOYKa; 6) ABE TOYKH;
B) TPH TOYKH; T)* n TOYEK?
2. Ha kiieryaroit 6ymare usobpasure y4 CE 1 0Tpe3ok AB, Kak 110-
Ka3aHo Ha pucyHke 2.6. OT BepmmHbl C iyda CE OTIOXUTE OTPe3ok CD,
PaBHBIi OTpe3Ky AB.

yo| C C
C. A E
B E B
A B A
a) 6) B)
Puc. 2.6
3. YKaxxuTe paBHbIE OTPE3KH, M300pKEHHBIE HA PUCYHKE 2.7.
B
R) )} B D F.
Hj
DRI R )) e
Pue.2.7 Puc.2.8

4. Ha xsetyaToit Gymare u306pasuTe OTpe3KH, Kak [IOKa3aHO Ha pH-
cyHKe 2.8. YKaXxuTe cepeluHbI OTPe3KoB AB, CD, EF, GH.

5. Ha kseryaToii Gymare u306pasuTe OTpe3KH, Kak IIOKa3aHO Ha PH-
CyHKe 2.9. YKaXuTe TOYKH, ieNAuye otrpe3ku AB, CD, EF Ha TPy paBHbIe
YacTH.
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6. Ha xieryaroit 6ymare usobpasure OTPe3KH, KaK II0Ka3aHO Ha pU-
cynxe 2.10. M3o6pasure 0Tpe30K, PaBHBIH cymme oTpe3kos AB u CD.

D
B
Al BT Al B
(6, D C
A
a) 6) B)
[Puc. 2,10/

7. Ha wieTdaroii Gymare u3o6pasuTe OTPE3KH, KaK [IOKa3aHO Ha pu-
cynke 2.11. Mzo6pasuTe 0Tpe30K, PaBHBIH pasHOCTH 0TpPe3koB AB u CD.

B

a) 6)
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8. Pacrionioxxure HoMepa B IIOPAAKE BO3PACTaHHUA COOTBETCTBYIOMIUX
OTPE3KOB, M306PAXEHHBIX Ha PUCYHKe 2.12.

9. CpasnuTe oTpesku AB u CD, n3o6pakéHHbIe Ha pUCYHKax 2.13.
C D D
A

et

U
A < B
6)
Prec.2.13

B



§ 3. A3mepeHue AIUH OTPE3KOB

ViaMepeHMe UTMHBI OTPe3Ka OCHOBAHO Ha CPABHEHUHM €r0 C OTPE3KOM,
JUIMHA KOTOPOTO IIPMHUMAETCs 33 eAMHHILY (€AMHUIHBINA OTPE30K).

Jlnuna ompeska — 3TO MOJOXUTENbHOE YHCIIO, NI0Ka3bIBaoIIee,
CKOJIBKO Pa3 eJHHUYHEBII OTPE30K M €ro 9acTH YKJIaZbIBAlOTCs B AAHHOM
oTpesKe.

JUmHy oTpeska AB OT TaKKe P MeX/y TOYKaMu
A u B. inuny otpeska AB GyzeM 0603Ha4aTh, Kak U caM OTPe3oK, AB.

Jlnsi u3MepeHus JJIMH OTPE3KOB NPUMEHSAIOT Pa3luyHbIe U3MEpH-
Te/lbHble MHCTPYMEHTSI, IPOCTENIIMM U3 KOTOPHIX ABJIAETCA JIMHEHKa ¢

06¢ )IIUMA CAHTHMETPhI M HX JIeCATBIE YaCTH — MWI-

sumetpsl (puc. 3.1).

[ 1 2 3 4 5 6 7 8 9 10

Ha pucynke 3.2 utnHbl oTpeskos AB, AC u AD paBHBEI COOTBETCTBEHHO
4 cMm, 5,2 cm, 6,5 cM.

0 1 2
|

JU1si M3MepeHUs JUIMHBI OTpe3Ka Ha MECTHOCTH OOGBIYHO HMCIIOMB3YIOT
PY/IETKY, a B Ka4eCTBe e/ Or0 OTpe3Ka IIp TCA OTPE30K U~
HOM 1 M (meTp), paBHbiit 100 cM. [l u3MepeHUs GONBIINX PACCTOSHUM
B KayecTBe eAMHHIbI u3MepeHus Gepércsa 1 kM (KHIOMeTp), paBHbINH
1000 m.

JU1si JUIMH OTPE3KOB BHIMOHSAIOTCSA CIEAyIONIHe CBOMCTBA.

CBoiicTBO 1. [UIMHEI PaBHEIX OTPE3KOB PaBHBL

CBoiicTBO 2. /IMHA CyMMBI OTPE3KOB PaBHA CyMMe MX JUIHH.
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Hcropnyeckue cBegeHus

Merp, Kak eAMHas eMHUIIA U3MEPEHUS AIMH OTPE3KOB, MOSABUICH
OTHOCHTEJIBHO HeZlaBHO, B KoHIle XVIII Beka. [lo 3TOro BpeMeHH cyle-
CTBOBaJIM Pa3/IMYHbIE MEPHI JUIMHbI, ¥ BCE OHU CTPAZai HETOYHOCTBIO
ompezieIeHys, 4TO AaBaio Gombuixe OMUOKN B BHIYMCIEHHUAX. [10-BU-
ZAMMOMY, OZHUMH M3 CaMbIX IIEPBBIX €AWHUL U3MEPEHHUs JJIMHBI ObUIH
€/IMHUIIBI, CBA3AHHbIE C Pa3MePaMH YeJI0BEYECKOro Tea.

B ozHolt crapuHHO# apaGekoit pykonucu VIII Beka Halulei apsl, mo-
CBAIEHHOM BONMPOCAM M3MEPeHHA AJNHH, CKa3aHO, YTO 33 eAUHUILY
M3MEepeHHs JJIMHBI IPHHMUMAeTCs JIOKOTh, PaBHBIH IIMPHHE 8 Ky/lIaKoB,
KyJIaK — IMPHHE 4 MablieB, Najel — TONIUHe 6 AYMEHHBIX 3€peH, a
AYMEHHOE 3ePHO — TOMIHHE 6 BOJIOC C OCAMHOM MOpABL. COBPEMEHHBIM
Y4€HBIM, PENIUBIIMM IPOBEPUTH BHIYMUCIEHHA apaGoB, MPULLIOCH 3a-
HATHCA U3MEPEHHAMH TOMIIMHBI BOJIOC C MOPABI OC/Ia.

K xonny XVIII Bexa nonoxkeHUe ¢ U3BMEPEHUAMM JJIUH CTAJIO COBEP-
IMEHHO HeTEePNUMBIM. B KaX0if cTpaHe GbUIM CBOM €AMHHIIB U3Mepe-
HuA. Y Bce OHM GBUIHM He COBepIIEHHee, YeM TOJIIMHA BOJIOCA C MOPABI
ocna. OT 3TOro cTpajany aCTPOHOMBI, TOPTOBIIb, MOPEIIaBaTeNH,
3eMJIEMEpEI U Zp. YYEHEIE He Pa3 NPHAYMBIBAIA XOPOLIKE CIIOCOBbI U3~
6aB/ieHUA OT TON MyTaHMLbl. OHU NPEACTaB/SUIM UX Ha YTBEPIKAEHHE
KOpOJIIM, KOPOJIH 61aroiapiy y4€HbIX, OA0OPSUIM IPOEKTHI ¥ — KJIAIN
KX TIOJ] CYKHO.

B 1791 roay ®panuysckas AkaZeMus NpeAIoKWIa B3STh 32 OCHOBY
CHCTEMBI Mep OZHY COPOKAMWLUIMOHHYIO 4acTh APHKCKOTO MepHUAKa-
Ha. Bt 6bU10 1aHO HasBaHue: MeTp. JUIsl ONpe/ie/ieH)st BEIMYMHbI MEeTpa
¥ M3rOTOBJIEHUSA 3TaJOHA HY)XXHO GBUIO M3MEPHTb ZTHHY MapHKCKOTO
MepuauaHa ¢ 60/IbIIOMH CTENEeHbI0 TOYHOCTH. JIisi 3TOro 6bUIH chopMHU-
POBaHBI IECTb KOMMCCHIA.

HWamepuTenbHbiMU paboTamu Bo Ppannuu pykosoaun XK. larambep.
B 1795 rozy Ha napuxcKoi KoHpepeHIMY GhUTH OABEAEHE! UTOTH STOH
PaGOTHI ¥ YTBEPXK/EH STAJIOH eAMHUIIBI JUIMHEL — METP. B peayibrare 6but
M3TOTOBJIEH 3TAJIOH U3 IUIATHHBI, KOTOPHIA XPAaHUTCA BO (PaHITy3CKOM
roCyZapCTBEHHOM apXHBe.
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Bomnpocs!
1. Yto Ha3kIBaeTCs AJTHHOMN OTpe3Ka?
2. Kax o6o3HayaeTcs JIMHA OTpe3Ka?
3. Kak uamepsieTcs JUIMHA OTpe3Ka?
4, Kakue CBOMCTBA BHIIOHSAIOTCSA VLA JUIMH OTPE3KOB?
5. YTo HA3BIBAETCS PACCTOSHHUEM MEXK/Y ABYMA TOYKaMU?
6. Korza nosBwiIcs METpP?

3agaun

1. Touka C NeXUT Ha TIPAMOMN MexAy Toukamu A u B. Haizure znu-
Hy orpeska AB, eciu: a) AC = 2,5 cm, CB = 3,5 cMm; 6) AC = 3,1 am,
CB = 4,6 am; B) AC = 12,3 M, CB = 5,8 M.

2. Ha mpsIMO#i B OZHY CTOPOHY IOC/I€/I0BATENbHO OTIOKEHBI OTPE3KH
OE = 5 cm, EF = 30 MM, FG = 1,5 eM, GH = 11 cm. HaifuTe oTpesku:
a) OH; 6) OF; B) EG; r) FH.

3. Touku A, B u C mpuHajiIexaT ogHON npsamoi. MaBecTHo, 4TO
AB = 4,3 cM, AC = 7,5 cm, BC = 3,2 cm. Kakas us Touek A, B, C nexur
MESKAY ABYMSI ADYTHMH?

4. Toukwu A, B, C IpHHAaUIeXaT OFHOM NpAMOM. [IpUHAZUIEKUT JIU TOUKA
B otpesky AC, ecnu AC = 3 cMm, BC =5 cm?

5. MoryT s Touku A, B, C npuHaziexaTh OZHOM IPAMO#, ecu ATUHa
6Gosbiero oTpeaka AB MeHble CyMMBI /IMH OTpe3koB AC 1 BC?

6. Otpesxu AB 1 CD nepecekaroTcs B TouKe O U A€JIATCA B Hel nomo-
nam. VI3BecTHO, 410 AO=2C0. CpaBHuTe oTpe3ku AB u CD.

7. Ha xnieTyaroii Gymare nso6pasute otpesku AB, CD, EF, Kak roxasa-
HO Ha pucyHKe 3.3. C IOMOIIBIO IMHEHKY U3MEPBTE UX J/IMHEL

B
D
A
C F
/
/
Z Puc.3.3
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8. Mcmonb3ys NUHEHKy, HapUCyiTe OTPe3KH AJMUHOMU: a) 6 cM;
6) 18 mm; B) 1,1 av; 1) 0,08 M.

9. Ha orpeske AB anuHo# 15 cM orMeyeHa To4ka C. HalauTe A/IMHB
orpeskoB AC u BC, ecu: a) orpe3ok AC Ha 3 cM JuiMHHee oTpe3ka BC; 6)
otpe3ok AC B iBa pa3a JUIMHHee oTpeska BC; B) A/IMHBI oTpe3KoB AC U
BC orHOcATCA Kak 2:3.

10. Ha 1aHHO# IPAMO¥ OT JAHHOM TOYKY OTIOXKUTE Ha IVIa3 OTPE3KH,
paBHbIe: a) 3 cM; 6) 7 cm; B) 10 cMm. [IpoBepbTe TOYHOCTH IOCTPOEHHUH
JTMHEHKOH.

11. Ha pucynke 3.4 AB = CD, AC = 6 cm. Haiizute uiiHy oTpe3ka BD.

A B C D

12. Ha npAMoii oT™MedeHs! TOUkH A, B, C, D, Kak [OKa3aHO Ha PUCYHKE
3.4, npuaém AC = BD, AC = 10 cm, CD = 4 cm. Haiiure ymiHy oTpeska
BC.

13. Ha npsiMoii moc/reIoBaTeIbHO OT/IOXKEHBI TPH oTpe3ka: AB, BC u CD
TakK, 9T0 AB = 3 cm, BC = 5 cm, CD = 4 cm. Haiizure paccTosHHe MEXAY
cepeAiMHaMH OTpe3koB AB u CD.

14. OT TOYKH A, B3ATOH Ha HEKOTOPOH NPAMOH, OTIOKEHBI B OTHOM
HanpasJieHuM /jBa oTpe3ka AB u AC, npuuéM AB = 60 MM, AC = 100 Mm.
Haiigure: a) anuHy oTpeska BC; 6) pacCTOAHHE OT TOYKH A 10 CepeIMHbI
oTpeska BC; B) pacCTOsIHHE MeX/1y cepeuHaMu OTpe3KkoB AB u AC.

15. Ha npsiMOii OT OZIHO¥ TOYKH B OZIHOM HAIPaB/IEHHH OT/IOXKEHbI TPU
OTpe3Ka, CyMMa KOTOPhIX paBHa 28 cM; KOHeI] IePBOr0 OTPe3Ka CIYXKUT
Cepe/IHOM BTOPOro, a KOHeL| BTOPOTo — CepeArHOi TpeTsero. Haiizure
JUIMHBI 3TUX OTPE3KOB.



§ 4. IToxynI0CKOCTH M IO

TpoBeaém Ha IUIOCKOCTH KaKyio-HubYAb npsimyio a. OHa pasobbér mo-
CcKOCTb Ha iBe 9acTH. Ha pucynke 4.1 Touku A U B IpHHA/IeXaT OZHOK
M3 OTHX 4acTel, OTpe30K AB He mepeceKaeT npAMylo. B aTom ciiydae ro-
BOPAT TakoKe, 9TO TOYKU A U B Jiercanm no 0OHy CnopoHy oT NpsaMon
a. Touku B u C pUHAZJIeXAT Pa3HBIM 4acTsAM IUIOCKOCTH, OTpe3oK BC
epecekaer npsMyio. B aToM ciiyyae roBOPAT Takoke, 4TO TOUKM B u C

no pasHvte P OT NMPAMOH a.
A B
:
l (¢}
Puei4d Puc. 4.2

YacTb IUIOCKOCTH, COCTOSMIAs U3 TOYEK JAHHOM IIPAMO¥ M TOYeK, JIexKa-
IIUX 110 OZIHY CTOPOHY OT 3TOM NMPAMO#, Ha3bIBaeTcsa
(puc. 4.2).

PaccMOTpHM /iBa Jiyda ¢ o6meii BepiumHoit (puc. 4.3). OHu pasbuBaoT
IUIOCKOCTD Ha AiB€ YaCTH.

b

o<

Purypa, 06pazoBaHHas1 AByMs JIydaMH ¢ 00Ieil BEPIIMHOM 1 OHO# U3
YacTel IIOCKOCTH, OrPAHUYEHHBIX STUMM JIyYaMHU, Ha3bIBAETCA Y2IOM.
Ob6mas Bep TCS 8ep il y211a, a cCaMy JIy4H — CIoOpo-
Hamu yana.
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Yron o60o3HavaeTcs WK OAHOM GYKBOIA, y i ero Bep y,
WM TpeMs GYKBaMH, Cpe/Hss U3 KOTOPhIX yKa3biBaeT BEPIIMHY yIJa,
a KpaitHHe — KaKkye-HUOYb TOYKHM Ha CTOPOHAX yIJia, HanpuMmep ZA,
£ AOB u T. A. UHOrza yriel o603HavatoTes nudpamu, Hanpumep £ 1,
Z2UT. A

Touku yryia, He IpUHAZJIEXaNe ero CTOPOHAM, Ha3hIBAIOTCA BHY-

1p Jlyuu, uc 13 BEPUIMHBI JAHHOTO YI/Ia ¥ IIPOXOAA-
1ye Yepe3 BHyTPEHHHUE TOYKH YIVIa, Ha3bIBAIOTCA 6HYMPEHHUMU.

Ha pucynxe 4.4 uso6paéH yron AOB. Touku C 1 D — ero BHyTpeHHUE
TO4KH, Jy4u OC u OD — ero BHyTPEHHHE JIyqH.

B

Yros HaspIBaeTCs pa38EPHYMbLM, €CIU €0 CTOPOHEI BMECTe CO-
CTaBJIAIOT NpAMYIO (pHc. 4.5, a). B IPOTUBHOM CIy4ae yros Ha3blBaeTcs
Hepa3eEépHymuiMm.

a) ‘6)‘ n)‘
Puc. 4.5

HepasBEpHYTHIi yroJ MOXET OBITh MEHbIIIE Pa3BEPHYTOTO, T. €. ABIATH-
A 4acThI0 pa3BépHyToro yria (puc. 4.5, 6), wiu 6BITh GosIblie Pa3BEPHY-
TOrO, T. €. COAEPXXaTh Pa3BEPHYTHIH yron (puc. 4.5, B).

Kak mpaBuIO, eCili He OrOBOPEHO NIPOTHBHOE, MBI Gy/ieM paccMaTpH-
BaTh YTVIbl, MEHbIIHE Pa3BEPHYTHIX.
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JlBa yI71a Ha3hIBAIOTCA CMENCHBLMUL, €CTH OZHA CTOPOHA Y HUX o6mas,
a /iBe pyrHe COCTAaBJIAIOT BMecTe npamyio (puc. 4.6, a).
/lBa yIia HasbIBAIOTCA 6EPMUKAIbHBIMU, ECTH CTOPOHBI OHOTO yIJIa
JIOTIONHAIOT 0 MPAMBIX CTOPOHBI APyroro yria (puc. 4.6, 6).

b c

_L '><

Q) 3 £ 5 0) a2 d
Pue. 4.6

OZHOIA M3 OCHOBHBIX ONepaliyii, KOTOPYIO MOXHO POM3BOAMTS C yTJia-
MH, ABJISETCS ONepalus 0 o yana B Ty WIH
JPYTYIO CTOPOHY OT JaHHOTO Jiy4a (puc. 4.7). Ilomy4aromuiics Ipy 3ToM
YTOJI HAa3BIBAETCA PAGHBLM HCXOJHOMY YTIy.

Bl
B 5
B ! B B
LO'< L"‘
“ A 4 5 A .
PuC. 4.7 Puc.4.8

PaBeHcTBO yrn0B AOB u A 0 B, 3anucsiBaeTcs B BuAe ZAOB =
=Z A,0,B,. OHO 03HAYaeT, YTO €C/IM OAMH U3 ITHX YIJIOB, HAIpUMeEp
AOB, oT10%HTb 0T Jy4a O.A, B CTOPOHY, onpeziessieMylo aydom O,B,, To
yron AOB nipu 3TOM coBMecTHUTCA ¢ yraoM A O, B,.

Eciu npu oTKIaAbiBaHuu yria AOB ot ayda O,A, ny4 OB nepexo-
AuT B yd O, B’, nexxamuit BHyTpH yraa A O B, TO FOBOPAT, YTO YroJ
AOB venbie yria A,0,B,, u o6osHavaior £AOB < £A 0B, (puc. 4.8).
ToBopAT Takxke, 4To yron A0 B, 6osnbie yrra AOB u 0603Haqa0T

ZA0.B, > £ AOB.
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Ecu BHyTpH yrina AOB npoBects Jyd OC, TO 06pa3yeTcs iBa HOBBIX
yrna AOC u COB (puc. 4.9). Yron AOB HasbiBaeTcst cymMmoit yrios AOC 1
COB u o6o3Havaercss ZAOB = £AOC + £ COB. Kaxztii u3 yro AOC
u COB HasbIBaeTcs pasHocmaio yria AOB u spyroro ymia u o603Hada-
erca ZAOC = LAOB- ZCOB, LCOB = LAOB- £LAOC.

YOOk C/IOXUTH B yIuIa, Hanipumep AOB u CO,D (puc. 4.10), oto-
suM yroa CO,D ot siyya OB TaK, 4To65! TOUKH A ¥ D HAXOAWIHC IO pas-
HBIe CTOPOHBI OT IpsAMo# OB. ITycth OF — Jy4, B KOTOPBIH IepeHaET Iy
O,D. Toraa yron AOE aact cymmy yrnos AOB u CO.D, ZAOE = £ AOB +
+£CO,D.

B E,
(o D,
B /
o A o A 0, =

Yron, paBHBEIH CBOEMy CMeXXHOMY, HaskiBaeTcs npambim (puc. 4.11,
a). YroJ1, MEeHbIIHEL IPAMOTO yIvIa, HasbiBaeTcss ocmpuim (puc. 4.11, 6).
Yros, 6o/bIIMIA IPSIMOTO yIJia, HO MEHbLIMH Pa3BEPHYTOrO yIJia, Hasbl-
BaeTcss mynsim (puc. 4.11, B).

VAN




§ 4. Ilonynnockocms u y2on 25

Yanom mexcdy nepecekarousuMucs NPAMbIMU Ha3bIBAETCS Hau-
MEHBIINH U3 YIVIOB, 06pa30BaHHBIX JIy4aMH, Ha KOTOHIE ZIe/IATCA JaHHbIe
npAMEIE TOYKOM UX nepecedenus (puc. 4.12).

b b
a
a
‘Puc. 412 (Pre. 413
JlBe psiMble Ha3bIBAIOTCS NEPNEHOUKYAAPHBIMU, €CTTH OHU 06pasy-
10T npsMbIe yIel (puc. 4.13).

Buccexkmpucoil yria Ha3bBaeTcs BHYTP i Tyd, i aTOT
yToJI Ha IBa paBHBIX yria (puc. 4.14).

B

Bomnpocsl

1. Ha ckosbKo yacTeil npAmasi pa36uBaeT II0CKOCTh?

2. YTO Ha3BIBAETCSA MOYTUIOCKOCTBIO?

3. B KaKoM CJIyyae /jBe TOYKH [PHHA/JIEXAT: a) OAHOMU TOJYTUIOCKOCTH;
6) pasHbIM IOIYIUIOCKOCTAM OTHOCHTE/IBHO AHHOM IPAMOi?

4. Kakas ¢urypa HassBaeTcs yrioM? YTo Ha3hBaeTCs BEPIIMHONW
yrna? Yto HasbIBaeTCA CTOPOHAMH yria?

5. Kakoii yron Ha3bIBaeTcs pa3BEPHYTHIM?
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6. Kakue yr/ibl Ha3BIBAIOTCS: @) CMEKHBIMU; 6) BEPTUKAIBHBIMU?

7. Kak 0603Ha4aTCst yriisi?

8. Kaky1o ornepanuio MO)XHO IPOM3BOAMTD C yIIaMH?

9. Kaxue yribl Ha3bIBalOTCS PaBHBIMHU?

10. Kak 0603Ha4aeTcst paBeHCTBO YIVIOB?

11. Yro 03HavaeT, 4To OAMH yroJ MeHsmIe Apyroro? Kakoe o6o3Have-
HHe B 3TOM CJIyJae MCIONb3yeTcs?

12. Kax onpegenserca: a) CyMMa AByX YIVIOB; 6) pasHOCTb ABYX
yrIoB?

13. Kakoif yros Ha3sIBaeTCs: a) OCTPhIM; 6) IPAMBIM; B) TYIIBIM?

14. Kakue npsAMble Ha3bIBAIOTCA NePIEHAUKY/IAPHBIMU?

15. Yro Ha3pIBaeTCs GUCCEKTPUCON yra?

3amaun

1. Ha cKo/IbKO YacTel pa36UBaIOT IVIOCKOCTb: a) ABE MepeceKaroIuecs
npsaMele; 6) TP NONApPHO MepeceKalolHecs MpsAMbIe, He IIepeceKaro-
1Uecs B OAHOM TOYKe; B) YeThIpe MONAPHO NepeceKalouecs psaMble,
HHUKaK{e TPH U3 KOTOPhIX He IIePeceKaloTcs B OZIHOM TOYKe.

2. Mi306pasure NpAMyIo p U Takue Touku A, B, C, D, E, F, uto A, E nipu-
Ha/UIeXXaT JaHHOM IPAMOHi, a OCTaJbHEIE TOYKH €if He IIpHHAZJIeXar,
npu4ém D u F 1exar B pasHBIX IOJYIUIOCKOCTAX, B 1 C — B oAHO# nomy-
TUIOCKOCTH, ¥ OTPe30K BD nepecekaeT npsamyio p.

3. JlaHbl pAMas U 4eThIpe TOYKH A, B, C, D, He IpUHAZIeXALINe STOH
npsamoit. [lepecekaeT s aTy npAMYyIo oTpe3ok AD, eciu: a) oTpe3ku AB,
BC u CD nepecekaroT npamyio; 6) orpeaku AC u BC nepeceKaioT npsaMmyio,
a oTpe3ok BD He nepecekaeT; B) oTpe3ku AB u CD nepeceKaroT NpsamMylo,
a orpe3ok BC He nepecekaer; r) oTpe3ku AB u CD He nepeceKaroT Ips-
My10, a oTpe30K BC nepecekaet; i) orpe3ku AB, BC u CD He nepeceKaoT
npsamyIo; e) orpe3ku AC, BC u BD nepecekalioT npsamyio? Maobpasure
JlAHHbIe CUTyallUH.

4. JJaHBI IATH TOYEK M IPAMas, He IIPOXOAALIAA HU Yepes OfHY M3 3THUX
ToYeK. VI3BeCTHO, YTO TPU TOUKH PACIIOIOXKEHBI B OHOM MOIYTUIOCKOCTH,
a /iBe ZIpyrHe — B APYTroi MOIYIUIOCKOCTH OTHOCHUTEIBbHO 3TOH MPAMOL.
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Kaxzias n1apa To4eK coeMHeHa OTpe3KoM. CKOIBKO OTPE3KOB: a) nepece-
KaeT npsMy1o; 6) He nepecekaer npamyio? Caenaiire COOTBETCTBYIOLIMIL
PHCYHOK.

5. Uzo6pasure ayun OA, OB, OC, OD TaK, 4To6bi: a) Jy4 OC nesxan
BHyTpM yr1a AOB, a jiyd OD siexkan BHYTpH yra BOC; 6) ya OA nexan
BHYTpH yria BOC, a iyd OC nexcan BHyTpu yriaa AOD.

6. CKOJTBKO BCETO YIIOB ONPEAENAETCs IydaMy, H306PaXEHHBIMI Ha
pucyske 4.15? Hazosure ux.

7. Kakue 13 yIJIoB Ha PUCYHKe 4.15: a) ocTphie; 6) MpsAMbIe; B) TyTble?

8. Cpezu yrioB, H306pax€HHbIX Ha pUCyHKe 4.16, yKa)kiuTe paBHbIE
VIVIBL

9. Kakoii u3 yIioB, n306paXEHHBIX Ha PUCYHKe 4.17, Gonbiime?

a) 6) B) R
(9]
Q g2
by) 1) e)
B A
XK) 3) W)
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10. Pacrionoxure yriisl, H306paXEéHHbIe Ha pUCyHKe 4.18, B mopsake
MX BO3paCTaHMA.

11. Ha xsieTyaToii Gymare u3o6pasure yron AOB u jiyd PQ, Kak nokasa-
HO Ha pucyHke 4.19. Ot ny4a PQ omroxwure yron QPR, paBHsIi yriy AOB.

12. CKOMBKO MMEETCs YI/IOB, CMEXXHBIX JAHHOMY?

13. MoryT /i1 IBa CMEXHBIX YIJIa GBITh OZHOBPEMEHHO: a) OCTPHIMHY;
6) IPAMBIMH; B) TYIBIMH?

14. Tlo pucynky 4.20 3anumuTe Naphl: a) BEPTUKANBHBIX YIJIOB;
6) CMEXHBIX yIJIOB.

B,

E F
Puc. 4.20

15. Ha xieT4aToit 6ymare n3o6pasuTe yro, paBHbli cymme yrioB AOB
u PQR (puc. 4.21, a, 6).
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B R P B R
P
L~
0 AQ
A
a) 6)
[Pmc;4.21

16. Ha kieTdToi 6ymare u306pasuTe yroJ, paBHbIN Pa3HOCTU yIJIOB
AOB u PQR (puc. 4.22, a, 6).

.B. R B R

a) 6)

17. Ha xiieT4aroii Gymare Hapucyiite yron AOB aHaJIOTHYHO JaHHOMY
Ha pucyHKe 4.23, a, 6. 3o6pasute 6uccexkTpucy OC 3T0r0 yria.

B

) 6)




§ 5. H3mepenne BeMYHH YII0B

ZU11 N3MEPEHUs BETMYMH YT/IOB IPUMEHSAIOT PasHbIE U3MEPHUTEbHbIE
HHCTPYMEHTSI, IPOCTEHIINM U3 KOTOPBIX AB/IAETCA TPaHCIopTup (puc. 5.1).

3a eAMHHUIY U3MEPEHHU YIVIOB OGBIYHO IPUHUMAETCS YTO/I, COCTAB/IA-
oKt OZHY CTO BOCBMHZAECATYIO YacTh pa3BEPHYTOro yria. CUMTaIoT,
YTO BeIMYMHA TOTO yIJIa paBHA OAHOMY Ipafycy U o6o3HayaroT eé 1°,

I'padycHan eenuuuHa y2na noxassisaeT, CKOIKO Pa3 yrojl B OfMH
TpajiyC ¥ €ro YaCTH YK/IaZbIBAIOTCA B 3TOM YIIE.

Ha pucynke 5.2 rpaziycHble BeJIMIHHE yrioB AOB, AOC u AOD paBHBI
COOTBETCTBEHHO 60°, 90° u 120°.

T'pazycHas Be/TMYMHA YIVIa YAOBJIETBOPSIET CIIEAYIOMM CBOHCTBAM.
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CaoiicTBO 1. I'paziycHbIe BEIMYUHBI PABHBIX YIJIOB PaBHBbI.

CaoiicTBo 2. I'pagycHas BeIMYMHA CyMMBI YTJIOB PaBHA CyMMe MX
IPaJyCHBIX BEJTUYMH.

HerocpeicTBEHHO U3 OIpe/e/IeH i CIIeflyeT, UTo IPAMO# yTosl paBeH
90°. OcTpsiit yron MeHble 90°, a Tyroi yrox Gonbire 90°, Ho MeHb1e 180°

Hcropuueckue cCBeJeHUA

[Ipo6reMa U3MEPEHHA YITIOB BOCXOAUT K ITy6OKOH APEBHOCTH.
AcTpoHOMUYeCKUe Hab/II0feH!sA, HEOGXOAUMOCTD OTIpe/Ie/IEHHUS 1010~
JKEHHUs COJIHIIA U 3BE3/ Ha Hebe moTpe6oBanM CO34aHUSA ClIeLUaIbHBIX
npr6OPOB A1 ONPeieIeHUs YIIOB, IO/ KOTOPKIMU BUAHBI 9TH CBETHIA.
Ha crapusHO# rpasiope (puc. 5.3) XyZOXKHUK M306pasiul MOPAKA 3IIOXU
BestMKuX reorpaduYecKuX OTKPLITHIA, TPOKI/BIBAIOIIETO Kype Kopabs
€ IOMOLIIBIO U3MEPHUTENbHBIX HHCTPYMEHTOB.
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OzHMM U3 MepBhIX YIIIOMEPHBIX MHCTPYMEHTOB ObLIa acTpPOIsiGUs
(puc. 5.4), uso6perénnas 'unnapxom (180-125 rr. A0 H. 3.) U ycosep-
IIEHCTBOBAHHASA BIIOC/AE/CTBUM HEMEIKUM y4EHBIM PErHOMOHTAHOM
(1436-1476). OHa cocTosu1a U3 TSDHKEJIOr0 MEAHOTO AUCKa — nuMba,
KOTOpBI¥ MOABENMBAJICA 3a KOJIBLO TAK, YTOObI OH BHCE BEPTHKAIBHO
1 ymHvs I',[', IpUHUMasla FOPU3OHTAIbHOE NoNoeHue. I1o kpato mumba
HAHOCWJIACh ITKaJa, pas/ie/iéHHas Ha rpajychl. Kpome atoro, Ha mmbe
MMesach nosoca A A,, HasbiBaeMas alnza/IoH, KOTopas MOIJIa BpaujaTh-
s BOKDYT LIeHTpa 1MM6a ¥ MMeJla Ha KOHLAX IIOIepeYHsIe IIACTHHKY ¢
OTBEPCTHAMH, Ha3bIBAEMBIMH AHOITPAMH.

JUisi onpeziesieHusi BBICOTHI 3Be3/ibl HaJl TOPU3OHTOM Hab/I0/aTeNnb
MPUKJIAZBIBAT I71a3 K HIDKHEMy AHONTPY M NOBOPaYMBaJ aluAajy TakK,
yTOOBI 3Be3/ia GbUIa BHHA Yepes APyroi AUONTp. JlesieHue Ha LIKase,
OKOJIO KOTOPOT'O OCTAHABIMBAJICA Kpail auziaZibl, ¥ TIOKA3BIBAJIO BBICOTY
3BE€3/1bl Ha/I TOPUM30HTOM B rpagycax.

Pacrionarast IWIOCKOCTb TMMba TOPU30HTANBbHO, MOXXHO U3MEPATH YI/IB
U B TOPUBOHTAJIBHOM IUIOCKOCTH. JUISl STOrO I0C/Ie YCTAHOBKU aCTPOJIAOHI
aymzady cHaYaa HaBOJAT Ha OAUH 0ObEKT HabIIOIEHUS U 3aCEKAIOT yroa
Ha lIKaJle TuMGa, a 3aTeM Ha Jpyroi 06BbeKT M TakoKe 3aceKaloT yroi. Pas-
HOCTb MEXZy 3TUMH 3HaYE€HHUAMH U €CTh HCKOMas BeJIMYHHA yIJIa.
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JlpyruM MHCTPYMEHTOM /JIs M3MEPeHHs YrioB 6bl1 KBaZpaHT,
NpezCTaBAIOMWMiA co60i 0AHY 4eTBEPTYIO YacTh acTposAbuu (puc. 5.5).

KBaZipaHT MMeJI TO IPEUMYILIECTBO Iepez; acTPoAGHeH, 4TO ero MOXHO
6BbUIO CZIeNIaTh 3HAYUTENBHO GGIBIINX Pa3MEPOB U TEM CAMBIM YBEJIUIHUTh
TOYHOCTb U3MEPEHHs YIJIOB.

CylecTBEHHBIE YCOBEPIIEHCTBOBAHUA B KOHCTPYKIIMM aCTPONAGUM U
KBajipaHTa GBUIM czieiaHbl GppaHiry3ckuM yuéHsim JKaHom [Tukapom B
cepeaune XVII B. [Tukap samMeHWw! AUONTPEI 3PUTENILHON TPY6OH, H30-
6peTéHHO# He3azonro Ao aToro lamuneeM. Ilepes IMH30M TPYOH OH
YCTAQHOBWI CETKY M3 MePeKpelNBAIOIIMXCA BOJOCKOB, a /Ui IUIAaBHOTO
BpallleHUs! Ul HCIIOIb30Bal MUKPOMETPHYECKHH BUHT, YTO 3Ha-
YUTE/IbHO MOBBICK/IO TOYHOCTh U3MEPEHHUA.

HawuGonee coBepIIeHHEIM YIVIOBEIM HHCTPYMEHTOM, NPUMEHAIOMUMCS
B HACTOSsII€e BPeMs /I BHIIOIHEHUS Ieofie3ndecKuX paboT, ABIdeTcs
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TeoAoUT (puc. 5.6), COCTOAMMUI U3 ABYX IMMOOB, PACIONOKEHHbIX B
Bep'tmcanbnoifx " mpnaomanmof& TUIOCKOCTAX, YTO ITO3BOJIAET U3MEPATH
BEpPTHKAJIbHbIE ¥ TOPU3OHTAJIbHBIE YIVIB OAHOBpeMeHHO. Ha BepTHKaib-
HOM JMMbe UMeeTcs 3puTesbHast TPy6a, C OMOLIBIO KOTOPOH a/TuAazsl
BEPTHUKAJIBHOI'O ¥ FOPH30HTAJIbBHOTO UMM60B HaBOJAATCA Ha 06BEKT Ha-
6roeHus.

Bomnpocsr

1. Yro np TCA 3 €, y P yrioB?

2. Yro Takoe rpagyc?

3. Kak usmepserca rpajycHas BeJIM9MHA yryia?

4. Kaxue CBOMCTBA BEINOJIHAIOTCA )1 IPaZyCHBIX BEIMYUH YITIOB?

5. Kakue HHCTPYMEHTSI CIIy)KaT U1 M3MePeHHsA IPaJlyCHON BeTMYHMHBI
yrna?
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3anaumn
1. Haiiiure rpagycHyio BeruuauHy yria (puc. 5.7): a) AOC; 6) AOB; B)
AOD; r) AOE; x) BOD; e) BOC; ) BOE.

A B

c

D
E
Puc.5.7

2. Haiigure Beyunsl yios AOB, AOC, AOD, BOC, BOD, COD, uzo6pa-
KEHHBIX Ha PUCYHKe 5.8.

3. Haiigure Bemumnsl yrio AOB, AOC, AOD, BOC, BOD, COD, u3o6pa-
JKEHHBIX Ha PUCYHKe 5.9.

4. C noMoIpio TPaHCIIOPTHPA IIOCTPONTE YIIBl BeMuMHoit 10°, 30°,
70°, 100°, 150°.
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5. Koneco umeert: a) 10 crur; 6) 12 crun (puc. 5.10, a, 6). Haiigure
BeJIMYMHY yIIa (B rpaZiycax), KOTOPIif 06pasyioT ABE COCEAHME CIIUI{BL.

ks

6. Koneco umeer: a) 18 cruy; 6) 20 cnun (puc. 5.11, a, 6). Haiigure
BEJIMYMHY yI7Ia (B rpajycax), KOTOPbIi 06pasyloT ABe COCEHUE CIIULBL.

BE

7. Ha xeTyaToii 6ymare u3o6pasuTe Jiy4 AB, Kak IIOKa3aHO Ha PUCYH-
ke 5.12. Ot y4a AB omioxure yron BAC, paBHEIid: a) 45°% 6) 90°.
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8. Ha xuieTyaroii Gymare usobpasuTe yIJbl, Kak MOKa3aHO Ha PUCYHKe
5.13. OneHuTe «Ha IVIa3» MX IPaAyCHYIO BeJHYHHy. [IpoBepbTe Bamx
OILIEHKHM, U3MEPHB YTJIbI C IIOMOIIBIO TPAHCIIOPTHPA.

L
B, / A
F: B D
A
\//
E
‘Puc. 512 ‘Pue.5.13
9. Haiiiure BeTMYUHY CyMMBI YIVIOB, H306paKEHHBIX Ha PUCYHKe 5.14.
7 3 .
‘P
P c
A
0 F
=1 B Y A B A
a) 6) B)
D C
(¢ D e
B B
7 D
B A A
r) ) )
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10. Jlys OC nesxut BHyTpH yria AOB, pasHoro 60° (puc. 5.15). Haiigure

yron AOC, eciu oH Ha 30° Goxbie yria BOC.
B,
c B,
C
o 4 o A
‘Prc.5.15 ‘Puc.5.16

11. Jlyy OC nesxur BHyTpH yra AOB, paBHoro 45° (puc. 5.16). Haiizure

yron AOC, ecsiv OH B /iBa pa3a Gosbiue yriaa BOC.

12. Jiyy OC nexxut BHyTpH yria AOB, paBHoro 120° (puc. 5.17). Haii-
aute yron AOC, ecim oH Ha 30° MeHb1e yria BOC.

B
B\LC \4
c
0 A o A
Puc.5.17 Puc.5.18

13. Jlys OC nexxut BHyTpH yria AOB, paBHoro 120° (puc. 5.18). Haii-
Aute yroa BOC, eciu oH B Tpu pasa Gonbure yrina AOC.

14. HexoTopslii yron paBeH 38°. YeMy paBeH CMEXHBIN C HUM yrosi?

15. HaiizuTe rpafiycHble BEIMYMHBI IByX CMEXHBIX YIVIOB, €CJIA OJUH
M3 HUX B /JBa pasa GoJIbliie Apyroro.

16. HaiiauTe rpagycHele BeIMYMHEL ABYX CMEXHBIX YIVIOB, €C/IH: a)
O/IvH M3 HUX Ha 30° Gosblle Apyroro; 6) MX pa3HOCTb paBHa 40° B) OAUH
M3 HUX B YeThIpe pa3a MeHbIIe ZIPYTOro; ) OHU PaBHBL.

17. Halizure rpazycHEle BeTMYHHBI ABYX CMEXHEBIX YIVIOB, €CJIA OHU
OTHOCATCA Kak: a) 2: 3;6) 3:7;8) 11:25; 1) 22: 23.
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18. OauH U3 YI7IOB, KOTOPhIE MOTYYaKOTCsA IPU NIEPeCceYeHUH ABYX Nps-
MbIX, paBeH 30° (puc. 5.19). Yemy paBHBI OCTaJIbHbIE YIJIBI?

b
b
0~ a [9) a
Puc.5.19 'Puc.5.20

19. OzuH U3 yrIoB, 06pa3oBaHHbIN IIPY IlepeceYeHHH ABYX MPAMBIX, B
4 pasa Gosnpure Apyroro. Haiaure 3TH yIJbl.

20. Cymma TpéX yIVIoB, 06pa30BaHHbIX NIPU IIepece4eHHH ABYX NPAMBIX,
paBHa 306° (puc. 5.20). Haiizaute Gonbuiuii U3 HUX.

21. MoXeT 1 CyMMa TPEX YIVIOB, 06pa30BaBIIMXCA IIPH ITepeceyeHu
JIBYX TIPSIMBIX, OBITh paBHO#M 150°7

22. O6meit yacTbio AByX yrioB AOB u COD, BenmuumHoOM 60° 1 90° co-
OTBETCTBEHHO, AiBysieTcs yrox BOC BemmauHoi 30° (puc. 5.21). Haiigure
yron AOD, TIOKE it o6ouMuU M yIIaMH.

D B
\Z D
€
0 A
‘Puc.5.21

23. Ha pucysnke 5.22 yron AOB pases 50°, yron COD pasen 60°. Hait-
Aure yron EOF.

C
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24. Yemy paBeH yroJi Mex/y GHCCEKTPHCAMH: a) BEPTUKATBHBIX YIJIOB;
6) CMEeXHBIX YIIOB?

25. YeMy paBeH yros Mex/y MHHYTHON M YacOBOM CTPeJIKaMH Ha Ya-
caxB:a) 39;6) 64;B) 54?

26. Ha cKOIBKO I'pajlycoB MOBEPHETCA MUHYTHAsA CTPENKa 3a:
a) 20 muH; 6) 10 MuH; B) 50 Mun?

27. Ha CKOJIbKO TrpaZlycoB IIOBEPHETCS YacoBas CTpeJka 3a: a) 1 u;
6) 30 muH; B) 20 MUH?



§ 6. JIomansIe

durypa, o6pasoBaHHas KOHEYHBIM HAGOPOM OTPE3KOB, PACIIOJIOKEH-
HBIX TaK, YTO KOHEI| IEPBOro ABIAETCA Ha4YaJIoM BTOPOro, KOHEI| BTOPOro
— HayaJIoM TPEThero u T. 4., TCs il {i, WIX IIPOCTO
nomanoii (puc. 6.1). OTpe3Ku Ha3bIBAIOTCA CIMOPOHAMU IOMAHOIL,
MX KOHIIB! — 6ePUIUHAMU IOMAHOTL.

C
E
B, B G
z D
(o]
A/ D A\ E
‘Puc. 6.1

Vi b il il Ha3b TCA CyMMa JUIMH €€ CTOPOH.
JlomaHas 0603HaYaeTcs MOCIe0Ba YK eé Bep

HanpuMmep, loMaHas ABCDE, omMaHasd A A,...A .

JlomaHas Ha3bIBaeTCA MPOCMOIi, eCIH OHA He MMeeT TOYeK
camornepeceyeHus (puc. 6.2).

JlomaHas HasbIBAaeTCH 3AMKHYMOIL, eC/ii Hayaslo e€ IIepBoro OTpe3Ka
COBIIAZaeT ¢ KOHIIOM MOCIeAHEro. 3aMKHYTYIO IOMaHYIO, Y KOTOPOM TO4-
KaMHM caMollepeceyeHus ABJIAFOTCA TOMbKO Ha4albHasA U KOHEeYHaA TOYKH,
TakoKe Ha3bIBAIOT IIPOCTOH (pHc. 6.3).

D D
N |
A E A E
Puc.6.3 Puc. 6.4
BCﬁKaﬁ HPOCTaﬂ BBMKHyTaﬂ JIoMaHasa pasﬁmaae'r IUIOCKOCTh Ha ABE

obnacTy — 6Hymp u Ha pucyHKe 6.4 BHYTpeHHsIA
obracThb 3aKpanieHa.
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Bomnpocs:

1. Yto TCA JI0 i? Yro TCA: a) CTOpoHaMH; 6) Bep-
IIMHAMH JIOMAHOU?

2. Kak o603Hayaercs TomaHasn?

3. YTo Ha3kIBaeTCA UIMHOM JIOMaHOM?

4. Kaxas loMaHas Ha3bIBaeTCs: a) MPOCTOM; 6) 3aMKHYTOMH?

5. Ha ckonbko yacTeit pa36iBaeT IIOCKOCTb IIPOCTast 3aMKHYTas Jo-
MaHasa?

3amaun
1. Tpocras nomanas uMeet 10 BepmuH. CKONBKO y Heé CTOPOH?
2. Tlpocras 3amMKHyTas JoMaHasA MMeeT 20 cTOPOH. CKOJBKO y Heé
BEpIIUH?
3. Ykaxxure, Kakue QUryphI, M306paKEHHbIE HA PUCYHKE 6.5, ABIAIOTCA
TIPOCTBIMH JIOMaHBIMH.

012424547 BY

4. Haiizure J/IMHEI IOMaHBIX C KOHIAMH A, B, N306paXéHHbIX HA PH-
cyHke 6.6.

B

a) A 6) A
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5. CpaBHWTe ZUIMHBI JIoMaHEIX A B,C,D, u A,B,C,D, Ha pucyHke 6.7, He
M3Mepsis UX.
6. CpaBHHTe JUTMHEI IoMaHbIX AB, C 1 AB,CHa pucyHKe 6.8, He H3MepAs
ux.
B

/

7. V306pa3uTe 3aMKHYTYIO IATUCTOPOHHIOIO JIOMaHyI0, KOTOpas HMe-
eT: a) ABE TOYKHU camorepeceyeHus; 6) TPH TOYKH cCaMOIepeceyeHus;
B) IATh TOYEK CaMOIepeceyeHus.

8. [IpoBepsTe, YTO JIMHUM, H306paXKEHHBIE HA PUCYHKeE 6.9, ABNAIOTCA
NIPOCTBIMM 3aMKHYTBIMH JIOMaHbIMH. BBIACHHTE, KaKas U3 AaHHBIX TOYEK
JIEXUT: a) BHYTPH; 6) BHE DTHX JIOMAHBIX.
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9. Vizo6pasuTe: a) 4eTHIPEXCTOPOHHIOIO JIOMaHY10; 6) MECTUCTOPOH-
HIOIO JIOMaHYI0, IPOXOAALIYIO Yepe3 BCe ZJaHHbIe TOYKH Ha puUcyHKe 6.10.

a) 6)
‘Prc. 6,10

10. CKOTBKO JIOMaHBIX: @) UIMHO¥ 4; 6) UIMHOM 5, IPOXOAALIKX 110 CTO-
POHaM CETKM, COCTOANIEH U3 eIMHUYHbIX KBAZPATOB, COEAUHSET TOYKU
A uB (puc. 6.11)?

a) 6)



§ 7. MHOrOyroabHHKH

®urypa, 06pa3oBaHHas POCTON 3aMKHYTOM JIOMaHOH M OrpaHMYeH-
HOM €10 BHyTPEHHeH 06/1aCTbI0, Ha3bIBAETCS MHO20Y20IbHUKOM.

BepIIMHEI IOMAaHOH Ha3bIBAIOTCA 6€p Yy
CTOPOHBI JIOMaHOM — p a yrsl, 06paso-
BaHHBIE COCEHUMU CTOPOHAMH, — Y21AMU MHO20Y201bHUKA.

Touku MHOT'OYT'OJIbHUKA, He MPUHAaAIeXallke ero CropoHam, ‘Ha3sbIBa-
10TCS BHYMPEHHUMU.

ITep MHOTOYTC TCS CyMMa /UIMH BCEX €ro
CTOPOH.

MHOI‘OYI‘OJIBHHKH TNOApPa3AeNATCA Ha Mpey2oabHUKU — MHOrOy-
TOIBHUKH € TpeMs yriaMu (puc. 7.1, a), 4Hemblpéxy20nbHUKU — MHO-
TOYTONBHUKY C YeTHIPbMA yriamu (puc. 7.1, 6) u T. . MHOrOyTOMbHUK,
Y KOTOpOT'O 1 YTJIOB, TCA N-y

C

B

MHOTrOyrONMbHUK TCs €CJIM y HEro BCe CTOPOHBI
PaBHEHI U BCe YIJIbI paBHEI (pHC. 7. 2)

6) B) r)
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MHOTOYTObHUK Ha3bIBAETCS BbIMYKAbIM, €CTU BMECTE C JTIOOHIMU
ABYMs CBOMMH TOYKaMHU OH COZEPIKHUT M COEAMHAIONMMN UX OTPE30K
(puc. 7.3).

JI1060ii TPeyroNbHUK BHITYKIbIA. Cpey MHOTOYTOJIBHUKOB C YUCTIOM
Y108, 6OBIIMM TPEX, MOTYT GBITh BHIMyKJIbIe (PHC. 7.4, a) U HEBbIITY-
xble (puc. 7.4, 6).

® 9«

AuazoHanb10 MHOTOYTOIbHAKA TCS OTPE3OK, CC A
€ro HeCoOCeAHUE BEPIIMHEL.

ﬂCHO, 4TO BHI‘[yKJIHﬁ MHOT'OYTOJBHUK COAIEPXKUT BCE CBOM iMaroHaIu
(puc. 7.5, a). HeBBIyKJIbIif MHOTOYTOJIBHHK MOXET He COAEPIKATh HEKO-
TOpBIe CBOM AuaroHam (puc. 7.5, 6).

a) 6)

VIHOTZ]a MHOTOYTOJIBHUKOM Ha3bIBAaeTCs 3aMKHYTas JIOMaHasi, y KOTO-
PO¥t BO3MOXHEI TOYKH caMorepecedeHus. K YHeIy TaKuX MHOTOYTOJb-
HHMKOB OTHOCATCA MPABHIbHBIE 3BE3/9aThe MHOTOYTONbHUKH, ¥ KOTOPBIX
BCe CTOPOHEI M BCe YIJIbI paBHBI (pHC. 7.6).

QO
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Bonpocsr

1. Kakas ¢urypa HasbIBaeTCsi MHOTOYTOJIbHUKOM? UTO HasbiBaeTCs:
a) BepuIMHAMHM; 6) CTOPOHAMM; B) yIJIaMU MHOTOYTOJIbHUKA?

2. Kakue TOYKH MHOT'OYTO. TCA BHYTP ?

3. Yro Ha3bIBAETCS IEPUMETPOM MHOTOYTObHUKA?

4. Kakoii MHOrOyTOJIbHUK Ha3bIBAeTCS N-YTOMBHUKOM?

5. Kakoil MHOTOYTONIbHUK Ha3bIBAETCS: a) MPABIIBHBIM; 6) BHIITY-
KJIBIM?

6. YTo Ha3BIBAETCA AUArOHAIBIO MHOIOYTOJIbHUKA ?

7. Kakoii MHOTOYTOJIbHUK COAEPXKUT BCe CBOM JUaroHamu?

3amaun
1. YKa)kuTe, KaKue U3 NPEeZCTaB/IeHHBIX Ha PUCYHKE 7.7 QUIyp ABIAIOT-
€ MHOT'OYT'OJIbHUKaMH, a KaKue HeT. Kaxue U3 HUX ABJIAIOTCA BBIITYKJIBI-
MH, a KaKue HeT?

X35 ¥ O

2. Kakas nMeeTcs 3aBUCHMOCTb MEXy YMCJIOM BEPIIMH U YMCIOM
CTOPOH MHOT'OYTOJbHHKA?

3. HapucyiiTe BHIYK/Ible U HEBBIMYKJbIE: a) YETHIPEXYTONbHHUK;
6) NATHYTONBHUK; B) MIECTHYTOJbHUK. VICIONB3YA TUHENKY, HaiiauTe
TIEPUMETPHI 3TUX MHOT'OYT'OJIbHHKOB.

4. HapucyiiTe IpaBUIbHbIE TPEYTOJbHUK, YETHPEXYTONbHUK,
[ATUYTOJIBHUK ¥ ECTUYTO/IbHUK. [IpoBephTe NPaBUIbHOCTh HAPHCOBaH-
HBIX MHOTOYTOJIbHUKOB C IIOMOILbIO IMHEHKH U TPaHCIIOPTHPA.

5. Ha CKOJIBKO TPeyroNbHHKOB /Ie/TUTCA BBITYK/IBIN: a) 4-yrONIbHUK;
6) 5-yrosbHUK; B) 6-yTOJbHUK CBOMMH AMArOHaIAMH, IIPOBeAEHHBIMU
M3 OZHOH BEpPIIHHBI?
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6. CKOJIBKO BCEro InaroHanell MMeeT: a) YeTHIPEXYTOIBHUK; 6) IATH-
YTOJNIBHUK; B) INECTHYTONBHUK?

7. MOXET 1 MHOTOYTO/IbHUK MMETh: ) OAHY AUaroHaib; 6) TpH Aua-
TOHaJIY; B) BOCEMb AUaroHaei?

8. CymiecTByeT i MHOIOYTONbHHK: a) YMCJIO AUaroHaneil KOToporo
PAaBHO YHCITy €r0 CTOPOH; 6) YMCIO AUaroHaiei KOTOPOro MeHbIIE Yuca
€ro CTOPOH; B) YUCJIO IMAaroHasieii KOTOporo 6oJblile YHCIIa ero CTOPOH?

9. BHIMKJIbI¥f MHOTOYTOIbHIK MMeeT 14 suaroHaseii. CKOJIbKO Y HEro
CTOPOH?

10. U3o6pa3uTe ABa TpeyrolbHUKA TakK, YTOOB X o6uieit JacThio
(nepeceuenuem) GbUT: @) TPEYTONBHUK; 6) YETHIPEXYTOJBHUK; B) MATHY-
TOJIBHMUK; T') IIECTHYTOBHHUK.

11. Moxert i1 obmeit yacTbio (MepecedeHreM) ABYX TPEyroJbHUKOB
GBITH CEMHYTONBHUK?

12. TpuseauTe NMpuMep, Kora obmeii yacTrio (epecedeHneM) Tpey-
TOJIbHUKA U YeTHIPEXYTONbHUKA SIBJIIETCS BOCBMUYTOJBHUK.

13. CKOJIBKO CTOPOH MMEIOT 3B&3/19aThie MHOIOYTOIbHUKH, H306pa-
JXEHHbIE HAa PUCYHKe 7.6?

14. Ha cKo/IbKO yacTeil pa3bUBaIOT IVIOCKOCTh 3BE3A4aThie MHOTOY-
TOJIbHUKH, U300paXkEHHBIE HA PUCYHKe 7.67

15. Ha pucyHke 7.8 u306paxéH 4eThIpEXyroabHUK ABCD 1 Touka O
BHYTPH Hero. VI3 Touku O MOTHOCTBIO BUAHBI CTOPOHEI AB, AD. CTopoHa
BC BuzHa yacTH4HO, ¥ cTopoHa CD He BuaHA. Hapucyiite kakoi-HUGyAb
MHOTOYTObHUK ¥ TOYKY O BHYTPH HETO TaK, YTOOBI HU OZHA M3 CTOPOH
He GbUIa BUZHA U3 HEE MOHOCTHIO.

B



§ 8. TpeyroJbHUKH

HamoMH#M, YTO TPEyroJbHUKOM Ha3bIBAETCsA MHOTOYTO/IbHUK C TPEMA
ymiamu. TpeyronbHUK 0603HaYaeTcs yKa3aHUeM ero BepIINH, HapuMep
TpeyronbHUK ABC.

TpeyroibHUK Ha3bIBAETCSH OCMPOY20/IbHbIM, €CJIA Y HETO BCE YTJIBI
octpsle (puc. 8.1, a).

(6]
| A
AA
B
6)
A B A
a)

B)

TpeyronbHUK HA3IBAETCS NPAMOY20TbHBIM, €CIIU Y HET'O eCTb IIpsi-
Mo# yrox (puc. 8.1, 6).

CTOpOHA IIPSMOYTOIBHOTO TPEYTOIBHUKA, JIeXalnas IPOTUB IIPSMOro
yT/a, Ha3bIBAETCs 2UnOmeny3oii. OcTajbHbIE /IB€ CTOPOHEI IIPSMO-
YTOJIBHOTO TPEYTONBHUKA Ha3hIBAIOTCA Kamemamu.

TpeyTo/IbHUK Ha3EIBAETCA TMYNOY20/lbHbLM, ECIIH Y HETO €CTh TYTIOH
yrox (puc. 8.1, B).

TpeyrolbHUK HA3hIBAETCA P 0] M, €CJIH Y Hero JiBe CTO-
POHBI paBHHI (puc. 8.2, a). Bm PpaBHbIE CTDpOHbl Ha3BIBAIOTCH 6OK06bI-
MU cmopoHaMmu, a TPETsI CTOPOHA — OCHOBAHUEM.

C
C

a) A B 64 B [PEEESE

Tpeyronm—lmc Ha3pIBAETCA PA6HOCIMOPOHHUM, €CJIA Y HETO BCe CTO-
POHEI paBHEI (puc. 8.2, 6).
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Cpeziyt OCHOBHBIX 3/IEMEHTOB TPEYTOIbHUKA, KPOME BEPIIKH, CTOPOH 1
YIJIOB, BBUIEJIAIOT CHIE/yIONIHE:

MeduaHa TpeyroJbHUKA — OTPE30K, COeANHAIIMI BEPUINHY Tpe-
YTOJIbHUKA C CepeIMHOM IPOTHBONOJIOXKHON CTOPOHE! (pHc. 8.3, a);

p TPeyr — OTPe30K GMCCEKTPHCHI YIJIa TPEYTOMIb-

HMKA, COEJMHAIONIMI BEPIINHY C TOYKOM IPOTHBOIONIOKHONW CTOPOHBI
(puc. 8.3, 6);

6bLCOMA TPEYTONbHUKA — OTPE3OK, COEANHAIOMMI BEPIIMHY Tpe-
YTOJIbHUKA C TOYKOM IPOTHBOIOJIOXKHOM CTOPOHBI MM €€ IIPOZOJDKEHHS
¥ IepNeHAMKY/IAPHEIH 3ToM cTopoHe (puc. 8.3, B).

c c G
A/\B A%B AB
D
D ) Dﬁ) B)

Bomnpocs:

1. Kakas ¢urypa HasbIBaeTcst TPEYTOIBHUKOM?

2. Kak 0603Ha4aeTcs TpeyroabHUK?

3. Kakoil TpeyroJbHUK Ha3bIBAETCs: a) OCTPOYTONbHEIM; 6) mpsaMo-
YTOJIBHBIM; B) TYHOYTOJNBbHBIM?

4. Kakas CTOpOHa IIPAMOYTOJIHOTO TPEyrOlbHUKA Ha3bIBa€TCsA THIIO-
TeHy30?

5. Kakue CTOPOHBI IIPAMOYTO/IBHOTO TPEYTO/IbHUKA HA3BIBAIOTCA Ka-
TeTaMu?

6. Kakoit TpeyroJbHUK Ha3bIBAeTCsl paBHOGEIPEHHBIM?

7. Kakue cTOpOHBI paBHOGEIPEHHOTO TPEYToJIbHHKA Ha3kIBalOTCA 60-
KOBBIMHU?

8. Kakas cTopoHa paBHOG€EIPEHHOTO TPeyToMbHUKA Ha3bIBAETCA OCHO-
BaHHeM?
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9. Kako¥ TpeyrosbHUK Ha3kIBA€TCA PABHOCTOPOHHUM?
10. YTo Ha3bIBaeTCA MeUAHON TPEYTONbHUKA?

11. Yro HasbIBaeTcss GHCCEKTPHCON TPeyrobHUKa?

12. YT0 Ha3bIBAaETCS BHICOTOM TPEYTONIbHUKA?

3amaun

1. IlepeunciuTe BCe TPEYTONBHUKY, M306paxEHHbIE HA PUCYHKe 8.4.

C

D
[Pac. 8.4
2. Ha xnieTyaToii 6ymare naobpasute paBHOGEIPEHHEIH TPEYTOIbHUK

ABC, ocHOBaHHEM KOTODOTO SIBJIIETCS OTPe30K AB, a BepimuHa C Haxo-
JWUTCA B OJHOM U3 y3/I0B ceTKH (puc. 8.5).

a) 6)
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3. Ha xsreTyaroii Gymare u306pasute npAMOYTONbHEIH TPEYTOIbHUK
ABC, TUnoTeHy30# KOTOPOro SAB/IAETCA OTPe30K AB, a BepmmHa C Haxo-
AWTCA B OAHOM M3 Y3JI0B ceTKH (puc. 8.6).

a) 6)
Puc. 8.6

4. Ha kretyaroi 6ymare HapyCy#iTe: a) OCTPOYTOJIbHBIN TPEYTONbHUK
ABC; 6) npAMOYTONIBHEIN TPeyroibHUK ABC; B) TyNOYTOJAbHEIA Tpe-
yronbHUK ABC, KaK NoKa3aHO Ha pucyHKe 8.7. IIpoBeauTe U3 BEpIIMHBI
C MezuaHy, GUCCEKTPHCY U BBICOTY.

C

a) 6) B)
Puc.8.7

5. MoxeT /11 POXOAUTH BHE TPEYroJbHUKA ero: a) MejuaHa; 6) Guc-
CeKTpHCa; B) BhICOTA?

6. IlepuMeTp paBHOGEAPEHHOr'O TPEYTroJIbHUKA PAaBEH 2 M, a OCHOBa-
Hue — 0,4 M. Haifiure 60KOBYIO CTOPOHY.
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7. IlepumeTp paBHOGEAPEHHOTO TPEYTONBHUKA PaBeH 7,5 M, a 6okoBast
cTopoHa — 2 M. Haliure ocHoBaHue.

8. CropoHa AB TpeyronbHuka ABC paBHa 17 cm. Ctopona AC Basoe
6Gob1iie cTopoHs! AB, a cropora BC Ha 10 cM MeHbIe cropoHs! AC. Haii-
JMTe epUMeTp TpeyroabHuKa ABC.

9. TepumeTp TpPeyroibHUKA paBeH 48 cM, a O/[Ha U3 CTOPOH paBHa 18
cM. Haifaure ziBe Zipyrue CTOPOHBI, €CJIM MX pa3HOCTh paBHa 10 cM.

10. TlepumeTp TpPEyroJIbHHKA paBeH 54 cM. Halaure ero CTOpOHEI,
€CJIM OHH OTHOCATCA Kak 2:3:4.

11. B paBHOGeAp )M TPEYT ABC ¢ 0CHC AB npoBezie-
Ha Meauana CD. Haiizure e€ JiMHy, ecii IepuMeTp TpeyroibHuka ABC
paBeH 50 cMm, a TpeyronbHuKa ACD — 40 cM.




§ 9. YeThIpéxyroapHUKH
JemuLpéxy20nbHUKOM HA3BIBAETCH MHOTOYTONBHHUK C YETHIPBMS

yIIaMH.
YeTHIPEXYTONbHUKY GBIBAIOT BHIYKJIBIE M HEBBITyKIble (pHc. 9.1).

D D
(¢}
a) B 6) B

YeThIPEXYTOIbHHUK, Y KOTOPOTO BCE YIVIbI MPAMbIE, HA3BIBAETCH NP~
MoyzonsHukom (puc. 9.2, a).

D c
D (c]
a) A B 0 A B
Pue. 9.2

TIpAMOYTONBHUK, Y KOTOPOTO BCE CTOPOHBI PABHbI, HA3BIBAETCSA KBA~
dpamom (puc. 9.2, 6).

Ilapannenozpammom HasbIBaeTCs YETHIPEXYTONBHUK, Y KOTOPOTO
TIPOTUBOIO/IOXHBIE CTOPOHBI NONAPHO MapauiebHeI (puc. 9.3, a).

D (e D, (o}
a)ALB/ G)A/ \B
Puc.9.3
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Tpaneyueil Ha3biBaeTCs YETHIPEXYTONBHHK, Y KOTOPOTO ABE CTOPOHBL
NapaJule/bHBbl, a ABE ApyTHe He napauiesibHbl (puc. 9.3, 6).

TapajuteNbHBIE CTOPOHBI TP M/ Ha3hIBAIOTCA e 2
a paL CTOPOHBHI — 6 Mu P mu
Tp TCA P Gedp ii, ecii €€ GOKOBbIE CTOPOHBI

paBHHI (puc. 9.4, a).

D, C D c
A B A | B
) 6)
Puc. 9.4
Tpanerus TCS NP ii, eC/I¥ OZIMIH U3 €€ YIJIOB Mps-

Mol (puc. 9.4, 6).

Bomnpocsr
1. Kakoi MHOTOYTO/IbHUK HA3bIBA€TCS YETHIPEXYTOIBHUKOM?
2. Kakoii 4eThIPEXyroIbHIK Ha3BIBAETCA IPAMOYTOJIbHUKOM?
3. Kakoii IpAMOYTO/IbHMK Ha3blBaeTCA KBaZpaToM?
4. Kaxo¥ 4eTHIpEXYTONbHUK Ha3biBAETCA apaJulelorpaMMom?
5. Kaxoii 4eTHIPEXyrONbHUK Ha3bIBAETCs Tparenyei?
6. Kakyie CTOpPOHEI TpanlelH Ha3bIBAIOTCA OCHOBAHUAMM?
7. Kakue CTOPOHBI Tpaneliy Ha3biBalOTCA GOKOBBIMU?
8. Kakas Tparenysi Ha3sIBaeTCsi paBHOGEAPEHHOM?
9. Kakas Tparnewysi Ha3bIBaeTCs PAMOYTONbHO#M?
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56
3amauu
1. Ha xretyatoii 6ymare n3oGpasuTe KBazpar, OAHOM CTOPOHOM KOTO-

poro ABJsAeTcs OTpe30K AB, TOKa3aHHBIN Ha PUCYHKe 9.5.

B
6)

a)
Puc.9.5
2. Ha xnietyaroit 6ymare u3o6pasure KBaJpar, OHOM CTOPOHO# KOTO-
POro fABJIAETCA OTPe30K AB, OKa3aHHBINH Ha PUCYHKe 9.6.

»

A
e

a)

3. Ha kireTyaroii 6ymare u306pasuTe NPAMOYTOIbHUK, TPEMs BEPILIH-
HaMM KOTOPOT'O ABJAIOTCSA TOYKH A, B, C, moKka3aHHBIe Ha PUCYHKe 9.7.

B ciyvae a) HaliuTe ero nepuMeTp; B cIydae 6) HaliiuTe ero IMaroHab.
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C
A C
A B |
B
a) 6)
[Puc. 9.7/

4. Ha xsieT4aToii 6ymare u3o0pasuTe KBaJpar, IByMs IPOTHUBOIIONOXK~
HBIMH BepIIMHAMH KOTOPOTO SIBISIIOTCA TOYKM A M C, IOKa3aHHEIE HA '
pucyske 9.8.

C

a) 6)
Puc. 9.8

5. Ha xseryaToii Gymare uzobpasure KBajpaT, CepeJHHaMU CTOPOH
KOTOPOT'O ABJIAIOTCA TOUKH A, B, C u D, moxasaHHbIe Ha pUCyHKe 9.9.
B ciiyuae a) Haliure ero nepumerp; B ciydae 6) HaliuTe ero AMaroHaIb.

C

D, C

a) 6)
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6. Ha xieryaToit Gymare 1306pa3uTe KaKoi-HUOY/Ab Y€THIPEXYTOMBHUK,
BEpIIMHAMM KOTOPOTO ABJIAIOTCA TOYKU A, B, C 1 D, IokasaHHbIe Ha pU-
cynke 9.10. CKOJIBKO pellleHMit MeeT 3azaga?

c
D,
D c
A
A 7 'B ",B
B i
a) 6)
Puc. 9.10 Pue.9.11

7. Ha xnetyaToit 6ymare usobpasute napauienorpamm ABCD, Tpems
BepIIMHAMH KOTOPOTro ABIAIOTCA TOYKH: a) A, B, D; 6) A, B, C, nokasaH-
Hble Ha pucyHke 9.11, a, 6 cooTBeTcTBEeHHO. B ciy4ae 6) HaiiguTe ero
AWaroHaiu.

8. Tpu napajuie/ibHble NPAMbIE NIepecedeHbl TPeMs NMapaUlelbHbIMK
NPSIMBIMHY, [IOKa3aHHbIe Ha pUCYHKe 9.12. CKOMBKO IIPH 3TOM IOMy4HIOCh

Napa/IeNIOrpaMMOB? / / /
i

[ LS
77

9. Mizo6pasure paBHOGEAPEHHYIO Tpanenuio ABCD, TP BepLIMHEI KO-
TOpO¥ AaHbl Ha pucyHKe 9.13. HaiizuTe eé ocHOBaHMA.
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a) 6)
Puc. 943

10. Vi3o6pa3uTe IPAMOYTONBHYIO Tpamnem o ABCD, TpU BEPLINHBI KO-
TOpO¥ ZaHHI Ha pUcyHKe 9.13. HalizuTe e€ oCHOBaHMS.



§ 10. MEOrOrpaHHUKH

M p Ha3bIBaeTCs TeJ0, TOBEPXHOCTh KOTOPOT'O COCTO-
WT U3 KOHEYHOTO YK CJIa MHOTOYTOJbHHUKOB.

OTH MHOTOYTONBHUKY Ha3BIBAIOTCS 2ZPAHAMU MHOTOIPaHHUKA. VX
CTOPOHBI U BEPUIMHEI Ha3bIBAIOTCA COOTBETCTBEHHO pEGpamu u eep-
WUHAMU MHOTOTPaHHUKA.

OTpesky, COeAMHAIONIME BEPIIMHEI MHOTOTPAHHUKA, He IPHHAZIexKa-
1IMe OHOM IPaHH, Ha3kIBAIOTCSA O JLLMU MHOTOTD

MHOTrorpaHHHK Ha3bIBaeTCA BbINYKAbLM, €CIH BMECTE C JIOOBIMU
ABYMs1 CBOUMHU TOYKAMHU OH COZEPIKHUT U COSMHAIOMNNA HX OTPE30K.

Ha pucynke 10.1 npuBe/ieHs! IpUMePhI BBITYKJIBIX (@, 6, B) ¥ HEBBIITY-
KJIBIX (T, ) MHOTOIPaHHUKOB.

B)

U B

r) n)

KyGom HasbiBaeTCsA MHOrOTPaHHHK, TOBEPXHOCTh KOTOPOTO COCTOMT
H3 LIeCTH KBa/JIpaToB.
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06519HO Ky6 u306paxkaeTca Tak, Kak MOKa3aHo Ha pucyHke 10.2.
A uMeHHo, pucyeTcs kBaapaT ABB A, u306paxalomuii OfHy U3 rpaHei
Ky6a, u paHsIi eMy kBazgpar DCC,D,, CTOPOHBEI KOTOPOT'O [IapaJUle/IbHBI
COOTBETCTBYIOIMM CTOPOHaM KBazpara ABB A . COOTBETCTByIOLIME BEp-
IIVHbI 3THX KBaZPATOB COEAMHAIOTCS OTPe3KaMu. OTpe3kH, H306pakaro-
ue HeBUANUMEIE PEBpa Kyba, IPOBOASATCS IYHKTUPOM.

Ha pucynke 10.2 MBI CMOTPHM Ha Ky6: a) CBepXy U crpaBa; 6) cBepxy
U CJIeBa; B) CHU3Y U CIIpaBa; I') CHU3Y M CJIeBa.

D, G D G
: ;
A H Al B,
: :
! :
] :
\ ,
) :
oo b c e db e Y
Al —~lp
5 )
A B Ay B,
Ty e (o} D 1o
] :
i i
\ H
i i
A B A B
: :
D c D G
B) r)
‘Puc.10.2
HP’L M napanne. 0 HasbIBa€TCA MHOrorpaH-

HUK, HOBCPXHOCTB KOTOPOI'O COCTOMT M3 MIECTH NMPAMOYTOTbHHUKOB.
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OG6BIYHO NapaJUIesIenuIes H306paXKaeTes: Tak, Kak OKa3aHO Ha PUCYH-
ke 10.3. A MMEHHO, pucyeTcs NpAMOYToNbHUK ABB A, M306paXarommii
OJHY M3 €ro rpaHei, U paBHbIit eMy npamoyroasHuk DCC,D,, CTOPOHEL
KOTOPOTO Mapa/Ule/IbHbI COOTBETCTBYIOIIUM CTOPOHAM IPAMOYTOJIbHUKA
ABB A,. COOTBETCTBYIONIME BEPIIMHEI STHX IIPAMOYTONLHHUKOB COE/IMHSA-
10Tcs oTpeskamMu. OTpeskH, H3o6pakarommuye HeBUAMMEIE pE6pa PsAMO-
YTOJIBHOTO NapaJule/leNuesa, MPOBOAATCSA yHKTHPOM.

Ha pucynxke 10.3 Mbl CMOTPUM Ha NapaUleJIeNUIe;: a) CBepXy U CIipa-
Ba; 6) CBEpXy M CJIeBa; B) CHHU3Y M CIIpaBa; I') CHU3Y M CJIeBa.

D, G

Dy, G
: :
A 1 B A B,
, |
] !
7 HREREA B c Dl e cedlecn HY
Ak’ 2 B
a) A=)
Ay
-
N
\
!
A t
.
:
D
Ipsamoii np Ha3bIBAETCAA MHOTOTP IOBEPXHOCTH KOTO-

POro COCTOMT M3 IByX PaBHBEIX MHOT'OYT'OJIbHHKOB, Ha3bIBa€MbIX OCHOBA-
HUAMM OPU3MBI, X IPAMOYTO/ILHUKOB, Ha3bIBaeMbIX G0KOBEIMU IPaHAMU
npu3Mel. CTOPOHBI G0KOBEIX IpaHel Has3hBalOTCA GOKOBBIMM pEGpamMu
TIPU3MEL.
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O6BIYHO A5 M306paKeHUs TIPAMOM NMPU3MBI PUCYIOTCA ABA PABHbIX
MHOrOYroJbHUKa, H306paXalolye eé OCHOBaHUsA, COOTBETCTBYIOIHME
CTOPOHBI KOTOPBIX MapaJule/bHbl. COOTBETCTBYIOMME BEPIIMHEL 3THX
MHOTOYTONbHMKOB COEAMHAIOTCA OTpe3KaMy. OTpe3KH, n3obpakarouiye
HEBHZIMMBIe PE6Pa, TIPOBOAATCA yHKTHPOM.

Ha pucynke 10.4, a u3o6pa)keHa TpeyroibHas NpusMa, Ha PUCyHKe
10.4, 6 — mecTUyTONBHAS.

a) 6)

ITupamudoil Ha3bIBAETCS MHOTOTPaHHUK, IIOBEPXHOCTh KOTOPOro
COCTOMT M3 MHOTOYTOJIbHHKA, Ha3bIBAEMOI'O OCHOBaHUEM ITUPaMU/ILL, U
TPEYTOILHUKOB C O6lIIeif BEPIINHOM, Ha3biBaeMBIX GOKOBEIMHM I'DAHAMU
nupaMuzsl. CTOPOHB! GOKOBBIX IpaHeii Ha3bIBAaIOTCsA GOKOBBIMU pEGpaMu
npaMuzsl. O6Imasn BepiiHa GOKOBBIX IpaHeil Ha3bIBaeTCs BepIINHOM
TIMpaMHZBL.

OG6BIYHO A1 H300paXKeHUs MUPAMHUABI PHCYETCA MHOTOYTOJbHHUK,
M306paXKarOLVi €€ OCHC 3aTeM Bep 3TOr0 MHOT'OYTOJIbHUKA
COEAMHAIOTCA OTPE3KaMH C HEKOTOPO# TOYKO#M, M306paXalolleit BepIu-
Hy nupamuzsl. OTpesky, H306pakarolyie HeBUAXMBIE pEGpa MMPaMHUBI,
TIPOBOAATCS ITYHKTHPOM.




§ 10. MHozozpanHuku
Ha pucynxe 10.5, a uso6paxkeHa YeThIpEXyroIbHasA MMPAMUZA, Ha PU-
cynke 10.5, 6 — mecTHyronbHas.

a) 6)
Puc. 10.5
Bomnpocst
1. Yro Ha3kpIBaeTCss MHOTOTPAaHHUKOM?
2. YTOo Ha3bIBAETCA TP pébpamu, Bep MHOTOTp ?

3. Kakoi MHOrOrpaHHHK Ha3bIBaeTcs Kyoom?

4. Kaxoit MHOrorpaHHHK Ha3bIBaeTCA TIPSIMOYTOJIbHBIM TTapaJUTesIeny-
ezomM?

5. Kakoit MHOrorpaHHMK Ha3bIBaeTCs IPSAMON IPU3MOit?

6. Kakoit MHOrorpaHHMK Ha3bIBaeTCS ITMPAMUZON?
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3amaun
1. Ha xieTdaToit 6ymare uso6pasute Ky6 aHAJOTUYHO ZaHHOMY Ha
pucyske 10.6.

2. Ha xsieTyaroii 6ymare uso6pasure Ky6, Tpu pe6pa KOTOPOro H30-
6paxkeHs! Ha pucyHke 10.7.

a) 6)
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3. Ha xiieryaroit 6ymare n3o6pasute Ky6, Tpu peGpa KOTOPOro u30-
6GpaxkeHsl Ha pucyHke 10.8.

a) 6)
Puc.10.8

4. Ha xer4aroit Gymare 1306pasuTe MpAMOYTONbHBIN NapaJuieeny-
TIe/l aHAJIOTUYHO JaHHOMY Ha pucyHke 10.9.
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5. Ha kier4aroit Gymare u3o6pa3ute NpAMOYTONbHBIH Mapajl
nezs, Tpu pebpa KoToporo uzobpaxkeHs Ha pucyske 10.10.

a) 6)

6. Ha keTyaroit Gymare 1306pasuTe PAMOYTOIbHBIH NapasuIeIenH-
nezi, Tpu pe6pa KOToporo u3o6paxkeHsl Ha pucyHke 10.11.

a) 6)
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7. Ha xetyaToit Gymare H306pasuTe TPEYrOJIbHYIO IPU3MY aHAJIOTHY-
HO JaHHOM Ha pucyHke 10.12.

8. Ha xsieyaroit Gymare M306pasuTe TpeYrolbHYIO IPH3MY, TPU pebpa
KOTOPO#t M306pakeHbl Ha pucyHKe 10.13.

a) 6)
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9. Ha knietyaToii 6ymare n306pasuTe MECTUYTONbHYIO IPU3MY aHAJIO-
TMYHO JaHHOM Ha pucyHke 10.14.

10. Ha xieT4aToii Gymare u306pasuTe IECTHYTONBHYIO IIPH3MY, TPH
pebpa KOTOpO#t H306pakeHs Ha pucyHKe 10.15.

a) 6)



§ 10. MHozozpanHuxu

70
11. Ha xnieT4aToit Gymare n306pasuTe 4eTHIPEXYTONbHYIO TUPAMUAY

aHaJIOrMYHO JaHHOM Ha pucyHke 10.16.

\
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12. Ha xuiet4aroii Gymare u306pasuTe YeTHIPEXYTOMBbHYIO THPAMUAY,

TpH peGpa KOTOpO#i H306paskeHsl Ha pucyHke 10.17.

a)
‘Puc.10.17.
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13. Ha xaet4aToii 6ymare n3o6pasure MeCTHYrONbHYIO THPAMUIY
aHaJIOTMYHO ZAaHHOM Ha pucyHKe 10.18.

14. Ha wietdaroii Gymare H306pasuTe IIECTHYTOJIBHYIO MUPaMUZAY, TPU
pebpa KoTopoi M306paxkeHsl Ha pucyHke 10.19.

a) 6)
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15. Cxonbko BepmuH (B), pé6ep (P) u rpaneit (I') umeet: a) Ky6;
6) NpAMOYTOJbHEIM MapaJUleenues?

16. Cxonbko BepmuH (B), pébep (P) u rpaseii (I) MMeerT: a) Tpeyrob-
Has Npu3Ma; 6) YeThIpEXyroibHas NpU3Ma; B) IATUYTONbHAA IPU3Ma;
T) MIeCTUYTONIbHAS IIpU3Ma?

17. Moxer /i1 ipu3Ma uMeTs: a) 20 BepiuuH; 6) 25 BepuHH; B) 20 pé-
6ep; r) 30 pébep; a) 10 rpaweii: €) 15 rpanei?

18. Kaxoif MHOTOyTOJIbHUK JIEXXUT B OCHOBAHMH NIPU3MBI, KOTOPas
uMeeT: a) 18 pébep; 6) 24 BepwmHLL; B) 36 rpaHeit?

19. Cxonbko BepmuH (B), pébep (P) u rpaneit (I') uMeeT: a) Tpey-
roibHas MUPaMKAa; 6) YeTHIpEXyronbHask IMPaMU/a; B) IECTHYTONbHAS
NMHUPaMMZAA; T) MATHYTOIbHAS IUpaMuza?

20. MoxeT 1 nupamMuza uMeTh: a) 10 BepmuH; 6) 15 BepmuH;
B) 10 pé6ep; r) 15 pébep; x) 10 rpaneii: €) 15 rpaneii?

21. Kaxo¥ MHOTOYTOJIbHHK JIEJKUT B OCHOBAaHUH NTHPAMUZBI, KOTOpPast
uMeer: a) 8 pébep; 6) 22 BepmuHbl; B) 60 rpaHeii?



§ 11. MogeaupoBaHHe MHOTOTDAHHUKOB

JU1st U3roTC MOZeJIA MHOTOTP U3 IVIOTHOM Gymary, Kap-
TOHA WM APYrOro MaTepuaa J0CTaTOYHO BHIPE3aTh U3 ITOrO Marepuaia
MHOTOYTOJNbHUKH, P rpaHsAM MHOTOTP , ¥ 3aTeM CKJIEUTh
cooTBeTCTByIOIME pE6pa. [yt yAo6CTBa CKIEHKH MHOTOYTOJIbHUKHM BBI-
Pe3aioT ¢ KIanaHaMH, 10 KOTOPBIM U IPOM3BOANTCSA CKIIeHKa.

Hanpumep, /U1si M3roTOBIEHHs MOJEIH Ky6a HYXXHO BHIPE3aTh IIECTh
KBaZIpaToB C KJIANTAHAMHM, TIOKAa3aHHBIX Ha pUCyHKe 11.1, ¥ CKJIEUTb X IO
COOTBETCTBYIOIMM KJIallaHaM.

ﬂ}lﬂ HM3roTOBJIEHUA MOZENIH MPAMOYTOJIbHOIO NapajUieNienunesia ¢ pé-
6pamu 3, 4, 5 HY)KHO BBIpe3aTh Naphl NPAMOYTOJBHUKOB C KJIallaHaMH,
TIOKa3aHHbIX Ha PUCyHKe 11.2, ¥ CKJIEUTh UX 10 KJIanaHaM, puIerao-
I[1M K PaBHBIM CTOPOHAM.
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JUIsL MBrOTOBNIEHUA MOZIE/IM HAKJIOHHOTO NapasulesieNuiesa, FPaHAMKI
KOTOPOTO ABJIAIOTCA POMOHI € OCTPHIMH yriaMu 60°, HY)KHO BHIpE3aTh
ECTb TaKUX POMOOB C KJIamaHaMH, Kak MOKa3aHo Ha pucyHke 11.3, u
CKJIEUTD UX ITO COOTBETCTBYIOIINM KJIallaHaM.

& AN

JU151 M3rOTOBJIEHUA MOAE/H TPABWILHON TPEYTOILHOM IPU3MBI HYXKHO
BBIPE3aTh /jBA PABHBIX NPABIJIBHBIX TPEYTONBHHMKA C KIaNlaHAMU U TPH
PaBHBIX IPAMOYTONLHUKA C KJIAMaHAMH, OHA CTOPOHA KOTOPHIX PaBHA
CTOPOHE TPEYT'OIbHHUKA, KaK II0Ka3aHO Ha pUCYHKe 11.4, ¥ CKJIEUTb UX 110
COOTBETCTBYIOIIMM KJIallaHaM.

JU1st M3rOTOB/IEHUA MOJENH NPABHILHON IIECTHYTOIbHOM IPU3MBL
HYXXHO BBIPE€3aTh /jBa PABHEIX NMPABUJIBHBIX LIECTHYTONbHUKA C KJama-
HaMM M IIECTb PaBHBIX MPAMOYTOIbHUKOB C KJIallaHAMH, OjHA CTOPOHA
KOTOPbIX PaBHa CTOPOHE IIEeCTHYTONBHMKA, KaK MOKAa3aHO Ha PUCYHKe
11.5, ¥ CKJIEUTD KX IIO COOTBETCTBYIOLIUM KJIAllaHaAM.

&
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p 75

JU1s M3rOTOBJNEHWs MOAENH NPAaBIIBHONW TPEYTONbHOM MUpPaMUABL
HY)KHO BEIPE3aTh NIPaBIBHbII TPEYTONBHUK C KIallaHaMU ¥ TP PaBHBIX
paBHOGezp X TPEYTC ¢ KJIaIlaHAMM, OJHA CTOPOHA KOTOPBIX
paBHa CTOPOHE MPABUIBHOTO TPEYTOIbHUKA, KaK MOKa3aHO Ha PUCYHKe
11.6, ¥ CKJIEUTH MX TIO COOTBETCTBYIOLIMM KJIallaHaM.

AA

JU1s M3TOTOB/IEHMS MOAE/H TIPABIIBHOM LIECTUYTONbHOM MHPaMUZBI
HY>XHO BBIp€3aTh HpaBHJIhHHi:l IIECTUYTOJbHUK C KJallaHaMH U IIeCTb
PaBHBIX PaBHOGEPEHHBIX TPEYT OB C K OflHa CTOpOHA
KOTOPBIX paBHA CTOPOHE NIPAaBUJIBHOI'O IIECTUYIO/IbHUKA, KaK ITI0OKa3aHO
Ha pucyHKe 11.7, ¥ CKJIEHTb MX 110 COOTBETCTBYIOIIMM KIanaHaM.

@i
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/U1 MBrOTOB/IEHUA MOZIETH HEBHIIYKJIOTO0 MHOTOI'DaHHUKa, U306pa-
JKEHHOTO Ha PUCyHKe 11.8, HY)XHO BBIpe3aTh /Ba p YKJIBIX
MHOTOYTOIbHMKA C KJIallaHaMM, /IBa PaBHBIX KBa/IpaTa M YeThIPe PaBHBIX
TIpAMOYTOJbHMKA C KJIallaHaMH, KaK ITOKa3aHOo Ha pucyHke 11.9, u ckie-
WTb KX 10 COOTBETCTBYIOIIMM KJIallaHaM.

1

2
Puc. 11,9

Ecm PXHOCTH MHOT'OTP paspesarth 110 HEKOTOPbIM pé6pam

M pa3BepHYTH €€ Ha IUIOCKOCTh Tak, 9YTOGH Bce MHOI'OYT'OJIbHUKH, BXOZsA-
IQHE B 3Ty IIOBEPXHOCTD, JIEXKAJIU B JIaHHOH IUIOCKOCTH, TO MOJTy4YeHHas



§ 11. Mode.

P A

durypa Ha IJIOCKOCTH Ha3bIBaeTCs P {i MHOTOTP Ha-

npuMep, Ha pucyHke 11.10 naoﬁpa)xerm pazseprnm Ky6a ¥ TpeyrolbHO
TUPaMHUZBL.

Jl1A M3rOTOBNEHUA MOAENY MHOrOrPaHHHMKA U3 IUIOTHOM Gymaru,
KapToHa WIX APYTOro MaTepuaa J0CTaTOYHO H3rOTOBUTD €r0 PasBép-
TKy ¥ 3aTeM CKJIEUTh COOTBETCTBYyIOLMe pé6pa. Jyis yao6eTBa CRIeHKI
PasBEPTKYy MHOTOTPaHHHMKA M3TrOTaBIMBAIOT C KJIaaHaMH, 0 KOTOPEIM
M IpOM3BOAMTCSA cKJeiika. Ha pucynke 11.11 nokasaHa pasépTka Ky6a
C KJlariaHaMH.
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P P

Ha pucynxke 11.12 noxasana pa3BépTka HaKJIOHHOTO IapaJUlefienumnesa
C KJIalaHaMK, IPaHAMU KOTOPOT'O ABJIAIOTCA POMOBI ¢ OCTPBIMH YIIaMU
60°.

Ha pucynxke 11.13 nokasaHbl pa3BEéPTKH TPEYTOIBHOM U IECTUYTOMb-
HOM TPaBWIBHBIX IIPU3M C KJIallaHAMH.

Ha pucynke 11.14 nokasaHsl pa3BEéPTKH TPEYTOIbHOM U LIECTUYTOb-
HO¥ NIPaBWIBHBIX MUPAMUZ.
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P
‘Pue. 11,14

JIpyruM croco6oM MOZeNMpOBaHHs MHOTOTPAHHUKOB SABJIAETCS U3-
TOTOBJIEHHE MOZeeli MHOIOIPaHHMKOB C IIOMOIIbIO KOHCTPYKTOPA,
COCTOSALIEr0 M3 MHOIOYTOBHUKOB, C/IEJIAHHEIX U3 IUIOTHOTO MaTepuania
¢ oTrubax 1 K1a M PE3MHOBBIX KOJIEYEK — OCHOBHOM Kpe-
NEXHOM JeTaqn KOHCTpYKTopa. [ToA6ypas COOTBETCTBYIOIMM 06pa3oM
MHOTOYTOJIbHUKH B Ka4eCTBe rpaHeil MHOrOrpaHHMKa U CKPEIUIAs UX
PE3MHOBBIMM KOJIEYKaMH, MOXHO NOJy4aTh MOAEH PasiNYHbIX MHO-
TOrPaHHMKOB. JIJIs TOrO 9TO6HI KOJIEYKH JIy4llle epyKalTuch U He Mellaau

JPYT APYTY, YTOJIKA MHOT'OYTOJIbHUKOB B KOHCTPYKTOPE MOXXHO HEMHOTO
obpesaTh, KaK IOKa3aHO Ha pucyHke 11.15.

AN®S®
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p MH,

3amaun
1. Ha pucynke 11.16 ykaxwuTe paspépTku Ky6a.

2. Ha prcynxke 11.17 yKkaxwuTe pasBEPTKU TPEYTONbHOM IPU3MEL
‘ a) G)I B) | r)
A)' e) l m)‘
Pre. 11.17.
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3. Ha pucynke 11.18 ykaxxuTe pasBEPTKH TPEYTOMbHON MUPaMUADI.

AP

T n)
‘Puc.11.18

4 Ha pucyske 11.19 ykakuTe pa3BEépTKH 4eTIPEXYTONbHON MPaMH-

PRI
gV
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P

5. Ilo pucynkam 11.1-11.9 H3roTOBbTE MOAENH COOTBETCTBYIOMIUX
MHOTOIPaHHHKOB.

6. Tlo pucynkam 11.11-11.14 M3roTOBBTE MOAEIN COOTBETCTBYIOUIUX
MHOTOIPaHHHKOB.

7. Vicrionib3ysl KOHCTPYKTOP, M300pakeHHsI Ha pucyHke 11.15 a, 6,
M3TOTOBBTE MOZIeNU Kyba, TPeyrolbHOM MUPaMHUAbI, YeTEIPEXYTONbHOMK
TIMPaMMZbI, TPEYTOIbHOMN IIPU3MEL.



§ 12. IIpaBuabHBIE MHOTOTDAHHAKH

Ha pucynke 12.1 u306pakeHbl NPa8WIbHble MHOZ0ZPAHHUKU. VX
TPaHAMHU ABJIAIOTCA PaBHBIE IPABUIbHBIE MHOTr'OYTOJIbHUKH, Y B BEPIIH-
Hax KaX/[oro MHOTOTPAHHHKA CXOJUTCS OAWHAKOBOE YMCIO IPaHeH.

TIpaBUIbHEIE MHOTOTPAaHHMKH C IPEBHUX BPEMEH MPHBJIEKANU K
cebe BHUMaHMe y4E€HBIX. [TMdarop u ero ydueHuKH CIMTalH, YTO BCE
COCTOMT M3 aTOMOB, UMeIOIINX POPMY TPABHIBHBIX MHOTOTDAHHUKOB.
B 4acTHOCTH, aTOMbI OTHS UMeIOT GopMy mempasdpa (ero rpaHAMU
SIBJISIIOTCS YeThIpe NMPaBWIBHBIX TPEYTONbHUKA, PHUCYHOK 12.1, a); 3em-
1M — 2exca’dpa (ky6 — MHOrOrpaHHHK, I'PaHAMU KOTOPOTO ABJIAIOTCA
IecTh KBaZpaToB, pUCYHOK 12.1, 6); Bo3ayxa — okmaadpa (ero rpa-
HSIMH SIBJISIIOTCS BOCEMb IIPaBWIBHBEIX TPEYTOJIBHUKOB, PUCYHOK 12.1,
B); BOZBI — Ukocasdpa (ero rpaHAMH ABIAIOTCA ABAALATh NPABHIbHBIX
TPEYTOIbHUKOB, PHCYHOK 12.1, r); Bcst BeesleHHas, 110 MHEHHIO JPEBHUX,
umena popmy dodexasdpa (ero rpaHAMH ABJIAIOTCA ABEHAALATh pa-
BWIbHBIX IIATUYTOJIbHUKOB, PUCYHOK 12.1, Z).
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Ioapo6HO onucan cBOMCTBA MPABUIbHBIX MHOTOIPAHHUKOB APEBHET-
peudeckuii yaéHbrit [L1aToH. VIMeHHO T03TOMY IIpaBUIbHEIE MHOTOIDaH-
HUKHM Ha3) DTCA TaKKe IL.

H MHOTOTp )B TOXKE UMEIOT ZIpEBHErpeveckoe IPOHCX0-
JKzeHue. B nepesoze ¢ rpedeckoro: «TeTpa» — geTsipe; «[eKca» — MIEeCTb;
«OKTO» — BoceMb; «/IKoCH» — ABa/INIATh, «/lofieka» — ABEHAALATh. «DApa» —
IpaHb.

Mozeny NpaBIbHBIX MHOIOIPAHHUKOB MOXXHO M3rOTOBJIATE C TIOMO-
1IbI0 KOHCTPYKTOPa. HanmoMHMM, 4TO OH COCTOHMT M3 MHOTOYTOJIbHUKOB,
C/IeJIaHHBIX U3 IUIOTHOTO MaTepyaa ¢ OTTMOAroMMMHKCA KIaaHaMy 1
PE3UHOBBIX KOJIEYeK — OCHOBHOM KPenéXHOM eTam KOHCTPYKTOpa.
Toa6upas cOOTBETCTBYIOMMUM 06Pa3oM MHOTOYTONbHUKHU B KayecTBe
rpaHeil MHOTOrpaHHHKA U CKPEIUIAA MX PE3UHOBBIMU KOJIEYKAMH, MOXKHO
TI0/ly9aTh MOAETH Pa3TMYHBIX IPABHIBHBIX MHOTOTPAHHUKOB. [UIs1 TOrO
4TOGI KOJIEUKH JIyIlle eP)KaTNCh ¥ He MEIaX APYT APYTY, YTOIKA MHO-
TOYTOJILHUKOB B KOHCTPYKTOPE MOXHO HEMHOTO 06pe3arh, KaK II0Ka3aHo

Ha pUcyHKe 12.2,
a) 6)
B) J
Puc. 12.2.




§ 12. IlpasunbHble MHO202PAHHUKU

3apmaun

1. Ha ksieTyaroii Gymare u3o6pasuTe TeTpaszip aHAJOTHYIHO ZAHHOMY
Ha pucyHke 12.3.

2. Ha xieryaroii 6ymare 1306pasuTe OKTasp aHaJIOIMYHO AAHHOMY
Ha pUcyHKe 12.4.

\ 2
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‘Puc.12.3 Puc. 12,4

3. Ha kieryaroii 6ymare u306pasure MKOCAdP AHAIOTMYHO JAaHHOMY
Ha pucyHke 12.5.

4. Ha kieT4aroii Gymare u3o6pasuTe J0/ieKas/ip aHaJOTHYHO JAHHOMY
Ha pucyHke 12.6.
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5. Cxonpko BepuuH (B), pé6ep (P) u rpaneii (I') Mmeer: a) TeTpasap;
6) xy6; B) OKTasAp; I') MKOCAdAP; A) AOAEKasAP?

6. [TpeacTaBETe MHOrOTPaHHMK — GUIMPAMUAY, CIOXKEHHYIO U3 ABYX
PaBHBIX TETPa3/APOB COBMEIEHHEM KaKuX-HUOyAp Ux rpaHeit (puc. 12.7).
Byzaet 11 oH MpaBWIBHEIM MHOTOrpaHHUKOM? [Touemy?

7. Ha pucynke 12.8 u306paéH MpOCTPAHCTBEHHBINA KPECT — MHO-
TOrPaHHMK, COCTOAIIMMI U3 CeMU Ky6OB. SIB/ISIETCS JIM OH NPaBIIbHBIM?
Cxonbko y Hero BepmuH (B), péGep (P), rpaneit (I')?

8. Ha pucynke 12.9 uso6pakéH MHOrorpaHHUK — 3Be3za Keruiepa, co-
CTaBJIeHHBIH U3 ZIByX TETPasApoB. Kakoii MHOrOrpaHHUK AB/ISETCs ob1eit
YacThIO TUX TETPAdAPOB?

S e

9. Ha xneryatoit 6ymare uzo6pasure Ky6 aHaJIOTHYHO JAaHHOMY Ha
pucyske 12.10. OTMeTbTe LIEHTpHI rpaHeit KyGa. BepmuHaMu Kakoro
MHOTOTPaHHMKA OHH ABJIAIOTCH?
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10. Ha knetyaroit 6ymare nsobpasure TeTpasap aHAJIOIHYHO ZAHHOMY
Ha pucyHke 12.3. OTMeTbTe LeHTpPhI IpaHeil TeTpasapa. BepmuHamu
KaKoro MHOrOrpaHHHKa OHH ABJIAIOTCA?

11. Ha xieTt4aTo# Gymare nsobpasuTe OKTasAp aHAJIOTMYHO AaHHOMY
Ha pucyHKe 12.4. OTMeTBbTe LieHTphI rpaHeil OKTaszpa. BepmuHamy Ka-
KOr'o0 MHOrOrpaHHUKa OHH SABJIAOTCA?

12. Ha ksieT4aroii 6ymare n306pasuTe MKOCadAP aHAIOTMYHO JAaHHOMY
Ha pucyHKe 12.5. OTMeTbTe LeHTphl I'paHel uKocaszpa. BepmuHamu
KaKOro MHOTOTPAaHHHMKA OHM ABJIAIOTCA?

13. Ha xieryaTtoii Gymare u3o6pasure 0AeKasp aHAJIOTMYHO JaHHO-
My Ha pucyHKe 12.6. OTMeTbTe LieHTphI IpaHel Joiekasapa. BepumHamMu
KaKOro MHOTOTPaHHMKA OHM ABJIAIOTCA?

14. Ha xierdaroii Gymare 1306pasuTe TeTpas/p aHaJIOTMYHO JaHHOMY
Ha pucyHke 12.3. OTMeThTe cepeauHbl péGep TeTpasapa. Bepmunamu
KaKOro MHOTOrPaHHHMKA OHH ABJIAIOTCA?

15. OT K20} BepLIMHEI TeTpadzpa ¢ peGpoM 2 CM OTCeKaeTcs TeTpa-
3ap ¢ pe6pom 1 cm. Kakoit MHOrorpaHHMK OCTaHeTcs?

16. Ha pucynke 12.11 ykaxuTe pa3BEPTKH OKTa3/ipa.

a) 6) '
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17. fABnserca nm durypa, n3o6paxkéHHas Ha pucyHke 12.12, passép-
TKOM MKOcaszpa?

18. ABnserca mu durypa, uzobpaxkéHHas Ha pucynke 12.13, paspép-
TKO#M AozieKasapa?

19. CKobKO MMeeTcs MyTei IMHOM 2 110 pé6paM eANHUIHOTO OKTad-
Zpa U3 O/JHOM €ro BepIIMHbI B IIPOTHBOINOJIOXHYIO BEPLIMHY?

20. CKoTbKO MMeeTcs ITyTeit JUIMHO# 3 1o pé6paM eAMHUYHOTO OKTa3-
/Zipa U3 OZIHOM ero BepIIHHbI B POTHBOIOJIOKHYIO BEPIIUHY?

21. CKOJIbKO MMeeTcsI IyTel UIMHOM 3 1o pé6paM eMHMYHOTIO MKOCa-
34pa U3 OZIHOM ero BePUIMHEI B IPOTHBONONOXKHYIO BEPIIHHY?

22. CKO/IbKO MMeeTcs IyTel UTHHOM 5 1o pébpaM eMHUYHOTO Joze-
Kas/ipa U3 OZIHOH ero BepLIMHEI B IPOTUBOIONOXKHYIO BEPIIUHY?

23. Yi3roToBETE MOJIEJH TIp IX MHOT'OT'P )B U3 KOHCTPYKTO-
pa (puc. 12.2). Pe3HHOBBIE KOIEYKH MOYKHO BbIPE3aTh U3 BEJIOCUIIEAHON
KaMepbl. B 3aBUCMMOCTH OT /UIMHBI KOJIedeK BEIGEPUTE JJIMHEI CTOPOH
TIPaBWIbHBIX MHOTOYTOIBHHKOB. JIIsl OGBIYHOM BEJIOCHUIIEAHOM KaMephl
CTOPOHBI MPABUJIbHBIX MHOT'OYTOJbHUKOB MOKHO B3fITh IPUMEPHO PaB-
HBIMH 7 CM.
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B npeapizymieM naparpade Mbl pacCMOTPEIH NpaBUIbHEIE MHOTOIPaH-
HHUKH — BBITYKJIbIE MHOTOTPAHHHUKY, Y KOTOPhIX I'PAHAMU ABJIAIOTCA PaB-
HbI€ IPAaBWIbHBIE MHOTOYTOJIBHUKM M BCE MHOIOTPaHHbIE YIJIbl PABHbL.
EC/I1 ZOIyCTUTh, YTO IPAHSAMU MHOTOIPAHHHKA MOTYT GBITh IIPABIbHBIE
MHOTOYTOJIBHHKH C PA3/IMIHBIM YHCIOM CTOPOH, TO OTyYMM MHOIOrpaH-
HUKH, KOTOpBIE Ha3hl TCA ynp NbHbIMU

K mosynpaBUIbHBIM MHOTOTPaHHHKAM OTHOCATCA MpaBUIbHbIE
n-yroJabHble IPU3MBI, Bce pé6pa KOTOPEIX paBHbL. Hampumep, npaBuiib-
Has IATUYTO/MbHAsA IPH3Ma Ha pUcyHKe 13.1, a MMeeT CBOUMM IPaHAMU
/iBa PaBWIbHBIX MATHYTOJIbHUKA — OCHOBAHHs IPU3MBI — U TIATH KBa-
JZipaToB, 06pasyomux GOKOBYIO TOBEPXHOCTD MPU3MBbIL. K momynpasuib-
HBIM MHOTOIPaHHMKAM OTHOCATCS M TaK Ha3blBaeMble QHIMUNPUSMbL
¢ paBHEIMHU pébGpamu. Ha pucynke 13.1, 6 MBI BUAMM IATHYTOJIbHYIO
AHTUIIPU3MY.

Kpome aTHX ByX 6€CKOHEYHBIX CEPHIi OMyIPaBHILHbIX MHOIOTPaH-
HUKOB UMeeTcs emé 13 monynpaBuIbHBIX MHOTOTPAHHUKOB, KOTOpbIE
BIEPBbIE OTKPBUI U ONKcal APXUMeZ, — 9T0 mena Apxumeda.

CaMble IIPOCTHIE U3 HUX IOMy4aloTCA M3 NIPaBH/IbHBIX MHOTOTPAaHHHKOB
onepanuei «ycedeHHs», COCTOAIIEH B OTCEYEHHHM IUIOCKOCTAMH YIJIOB
MHOrorpaHHHMKa. EC/IM cpesaTh yIVIbl TeTpas/ipa IIIOCKOCTAMH, KaXKzaast
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M3 KOTOPHIX OTCEKAeT TPEThIO YacTb ero pé6ep, BEIXOAAIMX U3 OAHOM
BEPUIMHEI, TO IIOJIYyIUM YCe4EHHbLI Mempas’dp, UMeoWKil BOCEMb
rpaseit (puc. 13.2, a). M3 HUX YeThIpe — MPABIUIbHBIE IIECTHYTOIBHUKU
M YeThIpe — IIPaBWIbHBIE TPEYTObHUKH. B KaXK04 BEPIIMHE 3TOr0 MHO-
TOrpaHHMKA CXOAATCS TPH IPAHHU.

Ec/u yKasaHHBIM 06pa3oM cpe3aTh BEpIIMHBI OKTAd/pa U MKOCAdApa,
TO MOJYYUM COOTBETCTBEHHO yceH€HHbLil okmaadp (puc. 13.2, 6)
U yceu€HHbLil uxocasdp (puc. 13.2, B). O6paTiTe BHUMaHKE Ha TO,
YTO NOBEPXHOCTb GyTGOMBLHOrO MAYa M3rOTABIMBAIOT B popMe moBep-
XHOCTH yce4€éHHOTO MKocasapa. V3 Kyba 1 A0zeKaszpa TakKe MOXKHO
TIONTYYUTh yceuénHbLil Kky6 (puc. 13.2, 1) U yceuéHHblili dodexasdp

(puc. 13.2, x).
l
a) 6) B)
r) )
Puc. 13.2.
JU1A TOTO YTOGEI TOJTYYMTh €1E OZMH MO/YNPABIIbHBIA MHOTOTPaHHHUK,

npoBeZiEM B KyGe OTceKarolue IUIOCKOCTH Yepe3 cepeuHbl pébep, Bbi-
XOJISIIMX U3 O{HOM BEPIIMHEL B pesy/sTaTe MoiydynM MOyNpaBUIbHBINA
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MHOTOTPaHHUK, KOTOPHIN HasbiBaeTcs Ky6ookmasdpom (puc. 13.3,
a). Ero rpaHsMu sBJIAIOTCA 1IECTh KBAZPaTOB, KaK y Ky6a, ¥ BOCEMb
NPaBWIBHBIX TPEYTONLHUKOB, KaK y OKTaszpa. OTCIo/la U ero HasBaHue —
Ky6OOKTasd/Ip.

AHaJIOTHYHO €CJIU B JJ0/ieKas/pe OTCEKAIOIIMe IIOCKOCTH MPOBECTH
yepes cepeAvHbl PE6ep, BHIXOAAIMX U3 OAHOM BEPIIMHEI, TO MONYYUM
MHOTOTPaHHMK, KOTOPBIH TCA 000 dpom (puc. 13.3,
6). Y Hero ABazLAaTh rpaHeil — paBIIbHbIE TPEYTOBHUKY U IBEHA/LATh
rpaHei — MpaBWIbHEIE [ATHYTONBHUKH, T. €. BCe I'PaHH MKOCa3/[pa U /I0-
JieKasgpa.

6)
Puc.13.3

XoTs K MOCJIeAHUM IByM MHOTOrPAHHMKAM He/lb3s IIPMMEHHTH OIle-
paluIo ycedeHusl, TeM He MeHee, CyLECTBYIOT OIYNPaBUIbHbIE MHO-
TOTPaHHUKH, KOTOPBIE HA3BIBAIOTCA YCeHE] TR op (puc.
13.4,a) ny € il 000 op (puc. 13.4, 6).
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Msl pacecmoTpenu 9 u3 13 onMcaHHBIX APXMMeZOM MOJTyNPaBHIbHBIX
MHOTOIPaHHUKOB. YeThIpe OCTaBIIMXCA — MHOTOTPAHHUKHU 6oJIee CIIoXK-
HOTO THIa.

Ha pucynke 13.5, a MBI BUAUM pom60oky600xkmasdp. OH coCTOUT
U3 rpaHei Ky6a u OKTasapa, K KOTOPhIM Zj06aB/eHs! elé 12 KBaAparos.

a

Ha pucynke 13.5, 6 u3o6paxéH p
Uit M3 rpaHeil MKocasapa, AoAeKasapa U emeé 30 KBaZpaToB.

Ha pucynkax 13.6, a u 13.6, 6 npezcTaBieHsl COOTBETCTBEHHO TaK
HasblBaeMble TUIOCKOHOCHIM (MHOTZIa rOBOPAT KYPHOCHKIH) Ky6 1
I i (Kyp i) AP, KOTOPBIE COCTOAT U3 rpaHeit
Ky6a WM I0/ieKas/ipa, OKPYXEHHBIX IPaBIWIbHBIMU TPEYTONbHAKAMU.

COCTOA-
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MOA&VIPI TIONYTIpaBUIBbHBIX MHOI'OI'PAHHUKOB MOXHO M3roTOBUTH U3
passéprok. Hanpumep, Ha pucyHke 13.7 u3o6paxkeHa pa3BEpTKa yCeueH-
HOTrO TeTpaszipa.

MOAEJ]H TOJYyTIPAaBUIBHBIX MHOTOIPAHHHMKOB MOXHO M3TrOTOBJIATH C
TIOMOILBIO0 KOHCTPYKTOPA, COCTOANIEr0 M3 MHOTOYT'OJIbHUKOB, CA€IaHHBIX
M3 IJIOTHOrO Marepuazna c OTI‘HGaIOII.IHMHCﬂ KJIallaHaM¥ ¥ PE3UHOBBIX
KOJIEYeK — OCHOBHOM KPEMNEKHOM ZeTali KOHCTPYKTopa (puc. 12.2).

PIcToprmemme CBeICHUA

Berez 3a EBKIMZOM H3ydeHHEM NATH NPaBUIbHBIX MHOTOTPAHHUKOB
3aHuMascs Apxumes (287-212 rr. A0 H. 3.). Y6eAUBIIHCh B TOM, YTO
HeJIb351 IOCTPOUTB IIECTOH NMPaBHIBHBIN MHOTOTPAHHUMK, ADXUME/ CTas
CTPOUTH MHOTOTPAHHMKH, Y KOTOPhIX 'PAHAMM SBJAIOTCA IPaBUJIbHBIE,
HO He OZHOMMEHHbIE MHOTOYTONbHUKH, a B KaX/[0¥ BepIIMHE, KaK U y
MPaBIIBHBIX MHOTOTPAaHHUKOB, CXOJHUTCA OHO M TO JKe 4MCiIo pEbep.
Tak OH moxy4w! 13 paBHOYTOIBHO-TIOMYTIPaBUILHBIX MHOTOTDAHHUKOB.
Jlo Hac fonuta paboTa caMoro y4éHoro «O MHOroOrpaHHHKax», B KOTOPO#
NOAPOGHO ONMMCAHBI M JAHBI PUCYHKH BCeX 13 MHOrOrpaHHUKOB, Ha3BaH-
HBIX B 9€CTh Y4EHOTO TelaMu ApXuMeZa.

Cam Apxumez GBUI YHUKAJIbHBIM YYEHBIM — MEXaHUKOM, PU3HKOM,
MaTeMaTUKOM, HHXeHepOM. OCHOBHOI YepTOil ero TBOpYeCTBa GbUIO
€ZIMHCTBO TEOPHH M IIPAKTUKHY, YTO Zie/laeT U3ydeHHe TPyAOB Apxumesa
MHTEPECHBIM U TI0JIe3HBIM /UIsi HICTOPUKOB COBPEMEHHOM MaTeMaTHKH,
JUISl y9€HBIX MHOTHX CielfaibHocTei. [IIMpoKo u3BecTHa TeopeMa ApXu-
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Me/ia O ToTepe Beca TeJIaMH, IIOrPYXEHHBIMU B XUAKOCTh. DTa TeopeMa
HAXOAMTCA B TpakTaTe «O IUIaBAIONIMX TelaX» U B COBPEMEHHBIX y4e6-
HHKax 1o GU3HKe Ha3bIBaeTCs 3aKOHOM ApxuMmeza. Cpey HHXeHep-
HBIX M306peTeHHii y4EHOro H3BECTHA KATAIly/IbTa — «aPXUMEZ0B BUHT»
(MHOT/Ia €r0 Ha3bIBAKOT TAKXKE «KOXJIES» — YIUTKA) U1 TIOAHATHS HaBepX
BOZIbI — 3TO 0GOPOHHOE COOpYXeHHe. ADXUMe/ y4acTBOBAJ B 3alUTe
CBOEro pogHoro ropoza CHpakyabl, P 0cazie KOTOPOro U Moru6. Apxu-
MeZ, 11O BHIPXXEHUIO COBPEMEHHMKOB, GbUI OKOJIJOBaH reOMETPUEH, H,
XOTA y HEero 6BUI0 MHOTO PEKPACHBIX OTKPBITHIA, OH IIPOCKI Ha MOTHJIE
HaYepTUTh LWWIMH/AD U COAEPXKAIUiicA B HEM IIap ¥ yKa3aTh COOTHOILE-
HHe X 06BEMOB. [103)Ke MUMEHHO 110 3TOMY NaMATHUKY U ObUIa HalaeHa
MOTHJIA BEJTMKOTO Y4EHOTO.

3amaun

1. Cxonbko BepunH (B), pébep (P) u rpaneii (I) uMeeT: a) IATHYTOMb-
Hasl IpU3Ma; 6) MATUYTO/IbHAA aHTUIIPU3MA?

2. Cxonpko BepmuH (B), pébep (P) u rpaneit (I) uMeeT: a) yceuEHHbIH
TeTpasAp; 6) yceuéHHBIM Ky6; B) yCeYEHHbIN OKTas3/p; T) YCEYEHHBIN
HKOCA/P; A) YCeYEHHBIN AoaeKasap?

3. PopMy KaKOro MHOTOrpaHHUKA HAIOMUHAET GyTOOMbHBINA MsAY?

4. Ha kseryaroit 6ymare usobpasure Ky6 aHaJIOTMYHO JAHHOMY Ha
pucyske 12.10. OTmeTsTe cepearHbl pébep Kyba. Hapucyiite MHOrorpas-
HUK, BEpIIMHAMK KOTOPOT'O AB/IAIOTCS OTMEYeHHble TOYKH. Kak OH Hasbl-
BaeTrcsA? CKOMBKO y Hero: a) BepiuuH (B); 6) pébep (P); B) rpaneii (I')?

5. Ha xsier4aroit 6ymare 1306pa3nTe OKTa3/p aHAJIOTMYHO JAHHOMY
Ha pucyHke 12.4. OTMeTbTe cepesuHEl pébep okTasapa. Hapucyiite
MHOTOTPaHHMK, BEPIIMHAMH KOTOPOTO ABJISAIOTCA OTMEYEHHBIE TOYKH.
Kaxk oH HasbiBaeTca? CKO/IbKO y Hero: a) BepuuH (B); 6) pébep (P); B)
rpaneii (I')?

6. Ha xreT4aroii 6ymare 1306pasuTe HKOCA3Ap aHAJIOTHYHO JaHHOMY
Ha pucyHKe 12.5. OTMeTbTe cepeZinHsl pébep uKocaspa. Hapucyiite
MHOTOTPaHHUK, BEPIIMHAMU KOTOPOrO SBJIAIOTCA OTMEYEHHbIE TOYKH.
Kax oH HasbiBaeTca? CKOMBKO y Hero: a) BepwuH (B); 6) pébep (P);
B) rpaneii (I')?
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7. Ha keruatoii Gymare u306pasute AOAEKasAP aHAIOTHYHO JAHHOMY
Ha pucyHke 12.6. OTMeTbTe cepeAuHbl péGep AoAexasapa. Hapucyiite
MHOTOTPaHHHK, BEPUIMHAMM KOTOPOTO ABJAIOTCA OTMEYEHHBIE TOYKH.
Kax o HaspiBaeTcsi? CKOJIbKO y Hero: a) BepuuH (B); 6) pébep (P);
B) rpane#t (I')?
8. Pa3BEépTKa KaKoOro MHOTOrp u306p Ha pucyHke 13.8?

9. Pa3B&pTKa KaKOr0 MHOTOrpaHHMKa M306paXkeHa Ha pucyHke 13.9?
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10. Pa3péprka Kakoro MHOrorpaHHMKa 306paxkeHa Ha pucyHke 13.10?

11. YI3roToBeTe MOZE/U MONYTPABWILHBIX MHOTOI'DAHHUKOB U3 KOH-
crpykTopa (puc. 12.2). Pe3anHOBbIE KONEYKH MOXKHO BbIPE3aTh U3 BEJIO-
CHTIE/IHOM KaMepkl. B 3aBHCHMOCTH OT JUIMHEBI KOJIEYeK BhIGEPHUTE JJTHHbL
CTOPOH NPaBWIBHBIX MHOTOYTOJIbHUKOB. Jljisi OGBIYHOMN BEJIOCHIIEAHOM
KaMepbl CTOPOHEI IIPABHIbHBIX MHOTOYTOTbHUKOB MOXKHO B3ATh ITPUMeEp-
HO PaBHBIMHM 7 CM.



§ 14. 3Bé3quaTsie MHOTOTPDAHHHKH

Kpome NpaBWIBHBIX ¥ TIOIYTIPABWIBHBIX MHOIOIPAHHUKOB KPacUBEIE
$OPMBI MMEIOT TaK Ha3bIBae€MbI€ 3BE3//4aThie MHOTOIPAHHUKH. 3/1€Ch MBI
PacCMOTPHM NpaBUWIbHBIE 3BE3/19aThle MHOTOTPAHHHUKH. VX BCEro 4eTs-
pe. ITepBbie ABa Gbumm oTKpbITH U. Kertepom (1571-1630), a aBa Apyrux
nouty 200 Jiet cryerst moctpowi JI. [Tyanco (1777-1859). MimeHHO 1103-
TOMy NIpaBWIbHBIE 3BE3//9aThie MHOrOIPAHHUKH Ha3BIBAIOTCA Menamu
Kennepa-ITyanco. OHY NIOTy4aroTCsA U3 MPAaBWILHBIX MHOTOIPAaHHUKOB
TIPOZO/DKEHHUEM UX IpaHeil win pébep.

W3 TeTpasapa, Kyba ¥ OKTaszpa 3BE3Z4aThie MHOTOTPAHHUKY He
noyyaioresi. PaceMoTpuM oekasap. IIpofomkenue ero pébep npuso-
JJT K 3aMeHe K)K/JIOH I'PaHy 3BE3/4aThIM NIPaBUIBHBIM IATHYTONHUKOM
(puc. 14.1, a), 1 B pe3yibTaTe BO3HUKAeT MHOTOIPAHHHK, KOTODbIH Ha3bI-
BaeTCs MANBIM 36€30" M 000 dpom (puc. 14.1, 6).

Hpn TIPOZAOC/DKEHU U rpaﬂeﬁ AOAeKas/ipa BO3HUKAIOT ZIBE BO3MOXKHOCTH.
Ecmu paccMaTpUBaTh NpaBWIbHbBIE NIATHYTOJIBHHUKH, TO MONYYUTCA TaK
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Hasbl it Go. ii 000 Op (puc. 14.2, a). Eci ke B KagecT-
se rpaﬂen paccMaTpusars aneamame IATHYTONBHUKY, TO TIONy4aeTcs
é 000 p (puc. 14.2, 6).

Hxocasap umeer oaHy 38€aauaryio Gopmy. [Ipy MpoAC/IKEHUH rpaHel
MKOCa3apa nojyyaercs 60abwuoil ukocasdp (puc. 14.3).

)

\

Va

-

TakuM 06pasoM, CyIeCTBYIOT 4 THUIa IPABUJIbHEIX 3BE3AYATHIX
MHOTOIPaHHHKOB,
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PaccMOTPHUM CIoco6 U3TOTOBJIEHHA MOZIENIA MAJIOTO 3BE34aTOro A0Ae-
Kas/pa, KOTOPHIM, KaK CKa3aHO BhIllle, IOMYYaeTCsA U3 0AEKasApa IyTeM
TIPOAO/KEHHsA ero pébep Ao camornepecedeHns. DTO OYeHb KPaCHBbIN
MHOTOTPaHHUK, KOTOPbII MOXET YKPacHTh H IIKOIbHBI KaGUHeT, 1 A0-
MallHKi paboyumif yrosox.

Hy>XHO M3rOoTOBUTH 12 GOKOBBEIX IOBEPXHOCTEH MPaBUIbHBIX s~
THYTOJIBHBIX IUPAMK/, CTOPOHA OCHOBaHMA ¥ 60KOBOe Pe6po KOTOPhIX
HAXOJATCA B OTHOLIEHHWHHM 5:8. PasBéPTKa COOTBETCTBYIOIIEH TIPaBIIb-
HO NMMpaMuABI IOKa3aHa Ha PUCyHKe 14.4. 3aTeM HY)XHO CKJIEUTb 3TH
TMMpaMUZBL 110 KJIaNlaHaM, IPMMbIKAIONIUM K COOTBETCTBYIOLIUM CTOPO-
HaM OCHOBaHMIA.

JU1s U3roTOBJIEHUsT MOZeNH GobIIoro AozAekasapa (puc. 14.2, a) Hyx-
HO M3roToBUTH 20 GOKOBBIX MOBEPXHOCTEH MPABHIBHEIX TPEYTOMbHBIX
nMpaMKz, CTOPOHA OCHOBaHUA U GOKOBOE peGpO KOTOPHIX HAaXOAATCA B
orHoureHn 8:5. Pa3BépTKA COOTBETCTBYIOIEH NPaBHILHOM MUPaMU/bI
TOKa3aHa Ha pUCyHKe 14.5. 3aTeM HY)XXHO CKJIEUTb 3TH IIMPAMU/BI 110
KJIanaHaM, IPUMBIKAIOIIMM K COOTBETCTBYIOIIMM CTOPOHAM OCHOBaHMIA.
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-P

JU1s M3roTOBJIEHHA MOZE/H GOJIbIIOTO 3BE34ATOro AozeKaszapa (puc.
14.2, 6) HyXHO M3roTOBUTH 20 GOKOBBIX IIOBEPXHOCTEH NPABHIBHBIX
TPEYrOJIbHbIX TMPAMUJ, CTOPOHA OCHOBAHMA U G0KOBOE pe6pPO KOTOPBIX
HaXOZATCA B OTHOIIEHWH 5:8. Pa3BepTKa COOTBETCTBYIOLIEH IPAaBIILHON
THMpaMK/Ibl IOKa3aHa Ha pUCyHKe 14.6. 3aTeM HY)XHO CKJIEUTh 3TH IH-
PaMuU/IBI 110 KJIallaHaM, TPUMBIKAIOIUM K COOTBETCTBYIOIIMM CTOPOHAM
OCHOBaHMA.

3agaun
1. CKOJIBKO TeTPaspoB H306paXkeHO Ha PUCYHKe 14.77

2. CxosbKo Ky60B M306paXkeHO Ha pHCyHKe 14.8?
3. CKOJIBKO OKTa3/IpoB M306pakeHo Ha pHCyHKe 14.9?
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4. Cc KaKHX ZIByX MHOTOTP OB U30( ) Ha PUCYHKe
14.10?

P

5. Coe/iMHEHNe KaKuX ByX MHOTOrDAHHUKOB M306PaXK€HO Ha PUCYHKe
14.11?

6. Cc KaKHX ZIByX MHOTOT'P )B U306p ) Ha PUCYHKe
14.12?
‘Puc, 1412
7. I3roTOBBTE MO/IE/H 3BE TEIX MHOIOT'D )B U3 pa3BEPTOK Ha

pucyHKax 14.4-14.6.



§ 15. OxpyHOCTH H KPYT

OKpY®#HOCMbIO HA3bIBAETCA reoMeTpHyeckas GUrypa, cocToamas
M3 BCEX TOYEK IUIOCKOCTH, YAAIEHHBIX OT JaHHOM TOYKM Ha JaHHOE pac-
crosiHue (puc. 15.1).

TOYKA TCA YeHmp cp a jaHHOe pac-
cToAHHKE — paduy oKpYy PajycoM HasbIBaeTcA Takxe
m060# OTPe3OK, COeMHAIOMMUIM TOUKY OKPYKHOCTH C €€ LIEeHTPOM.

Taxum 06pa3oM, OKPYXKHOCTb ¢ IIEHTPOM O M paziuycoM R COCTOMT U3
BCeX TOYEK A IUIOCKOCTH, /I KOTOPBIX BHINONHAETCA paBeHCTBO OA = R.

OKpY>XHOCTH NMPOBOAATCA Ha TUCTe GyMard WiIM ZJ0CKe C MOMOIIbIO
IMPKYyJIA.

Kpyzom HaseiBaeTca QUrypa, COCTOAINAsS U3 BCEX TOYEK IUIOCKOCTH,
YAQIEHHBIX OT JAHHOM TOYKM Ha PaCCTOSHMUE, He IIPEBOCXOASAIIIEE JaHHO
(puc. 15.2).

it TOYKa TCs 1) Kpyaa, a JaHHOe PaCCTOSIHHE —
Ppaduycom xpyza.

Kpyr MoxHO npeacTaBaATh cebe kak GpUIypy, OrpaHUYEHHYIO OKDYK-
HOCTBIO.

OTpe3oK, COeAUHAOMMUIT TPOU3BONbHBIE /BE TOYKH OKPYKHOCTH,
HasblBaeTcs XopAoil 3Tl OKPYKHOCTH. XOpza, MPOXoAAmas yepes
LIEHTP OKPY)KHOCTH, Ha3bIBaeTcsi OUAMEMPOM dTO OKPYKHOCTH (pHc.
15.3)

C
‘ ‘
D

Xopzo#i 1 AnaMeTPOM KpyTa Ha3hIBAIOT COOTBETCTBEHHO XOP/AY U iWa-
MeTp OKPY)XHOCTH, OrpaHHYMBAIOIIEH 3TOT KPYT.
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PaccMOTPUM CITyday B3AUMHOTO PACTIONIOKEHHUS ZIByX OKPY>KHOCTeH.

1. /lBe OKPY>KHOCTH MOTYT He UMeThb obmux Todek (puc. 15.4). Ilpu
9TOM OHHM MOTYT HaXOAUTBCS BHe ApyT Apyra (puc. 15.4, a) wiu ogHa
BHYTpH Apyroit (puc. 15.4, 6).

O0©

2. JIe OKPY>XHOCTH MOTYT MMeTh OAHY obliyio Touky (puc. 15.5). B
3TOM CJIy4ae TOBOPST, YTO OKPY)XHOCTH Kacaromcesi. [Ipu 5ToM OKpyx-
HOCTH MOTYT KacaThbCs BHEIIHMM 06pa3oM (puc. 15.5,a) WM BHYTPEHHUM
o6pasom (puc. 15.5, 6).

Co© (P

3. JlBe OKPY)KHOCTH MOT'YT UMeTb /e obimue Touky (puc. 15.6). B aTom
CITyJae TOBOPAT, YTO OKPY)KHOCTH Nnepecekaromcs.

B3anMHOe pacIIo/oXXeHHe AByX OKPY’>KHOCTelH 3aBUCHT OT MX PaZIiyCcoB
M PacCTOSAHUA MEXZy LIeHTpaMH.

JUist TpUGIKEHHOTO HAXOXKAEHUS ONTUHBL OKPYWCHOCMU pajuyca
R MOXXHO HapHCOBAaTh ATy OKPYKHOCTb Ha GymMare ¥ pacrooXUTh BAOIb
Heé HUTKy. Pa3BepHYB HUTKY ¥ U3MEPHUB eé JJIHHY, HalieM TPUGIKEH-
HYIO ZUIMHY OKpy)XHOCTH. OKa3blBaeTcs, JIMHA OKPYXXHOCTH paauyca R
npHOIIKEHHO paBHa 6R. Bosee To4HOe 3HaYeHMe JTHHE OKPY)XKHOCTH
6yzeT paccMOTPEHO B Kypce TeOMeTpUH 7—9 KJIaccoB.
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Ecnu OKpyXHOCTh UMeeT AJHUHY [, TO eé Ayra, 3aKIIOYEHHAs
BHYTpHU yrna AOB c BepminHOW B neHTpe O 3TOH OKPYXHOCTH H

o @ 1
TpajlyCHOM BEIMYMHOM 1°, UMEET ANKHY, PABHYIO 3go? & AMMHA AYTH

OKpPYXXHOCTH, 3aKJI0YE€HHAA BHYTPHU yIJIa IPaAyCHOH BETMYHHOMH n°,

l-n
— 8 19.7).
paBHa e (puc. 15.7)

A

L,

Bonpocsr

1. Kakas ¢urypa HasbIBaeTCsi OKPYXKHOCTBIO? UTO Ha3kIBaeTes: a) LieH-
TPOM OKPY>KHOCTH; 6) paZilycOM OKPYXXHOCTH?

2. C momMomibio Yero IMpoBOAATCA OKPYXKHOCTH Ha JIMCTe GyMaru wiu
ZHocke?

3. Kakasa ¢urypa HaspiBaeTcs Kpyrom? Yto Ha3bIBAeTCs: a) LIEHTPOM;
6) paauycoMm Kpyra?

4. YTo Ha3bIBaeTCA: a) XOpAOit; 6) /MaMeTPOM OKPY>KHOCTH?

5. Kakue ZiBe OKpY)XKHOCTH KacaiTcsi?

6. Kakue /iBe OKPY)XHOCTH II€peCeKaroTes?

7. Yemy rpub/IvKEHHO paBHA JJIMHA OKPY)XXHOCTH paauyca R?
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3apaun

1. KakoMy HepaBeHCTBY yZOBIETBOPSIOT TOUKH A, JIeXallue: a) B KpyTe
¢ eHTpoM B Touke O U paziuycoM R; 6) BHe 9TOro Kpyra?

2. CKOJBKO IHAMETPOB MOXKHO IIPOBECTH Yepe3 IIEHTP OKPY>XHOCTH?

3. CKOJIBKO OKPY)XHOCTEH MOXeT POXOAUTE Yepes ABe 3alaHHble TO4-
Ku?

4. HaiinuTte uaMeTp OKPYXHOCTH, eC/IM M3BECTHO, YTO OH Ha 55 MM
6osbIe pazguyca.

5. Haifgure AyiiHy Han6oJIbIIeH XOPABI B OKPYXKHOCTH, PafiiyC KOTOPOt
PpaBeH 5 cM.

6. PaccTosiHue MeXAy TOYKaMu A U B paBHO 2 cM. HaliiuTe HauMeHb-
1M BO3MOXKHBIH Pajiiyc OKPYKHOCTH, IPOXOAAILEH Jepe3 9TH TOUKH.

7. HapucyiiTe OKpY»XHOCTb, KOTOPas IPOXOJUT Yepe3 AHHbIE TOYKH A
u B (AB = 6 cm) 1 uMeeT paguyc 3 cM.

8. Ha xuieT4aroii 6ymare ormersre TOUku A, B, C, D, KaK noKasaHO
Ha pucyHKe 15.8. YKauTe LIeHTp OKPY>KHOCTH, TIPOXOZsAILIEl Yepe3 3Th
TOYKH.

a) 6)

9. Touka A pacrojioXeHa BHe OKPYXKHOCTH pajiyca 1 U yAajieHa oT
neHTpa O 3TOM OKPY)KHOCTH Ha paccrosHue 3. UeMy paBHbI HaMeHbLIee
1 Hau6oJblIIee PACCTOSHMS OT TOYKH A ZI0 TOYEK JaHHOM OKPYXKHOCTH?

10. Touka A pacrooxeHa BHyTPH OKPYXKHOCTH pajuyca 3 U yaneHa
or nenTpa O 3TOH OKPY)XHOCTH Ha paccTosiHue 1. YeMy paBHBI HAUMEHb-
1mee ¥ HauboJIbIIee PaCcCTOSTHUA OT TOYKHU A /10 TOYEK JJAHHOH OKPYXHO-
cru?
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11. HauGosbIee ¥ HauMeHbIIIee PACCTOSIHUSA OT AAHHOM TOYKH, pac-
TIOJIOXKEHHOM BHE OKPY)KHOCTH, /10 TOYEK OKPYXKHOCTH PaBHBI COOTBETCT-
BEHHO 5 cM ¥ 2 cm. Haliiure pazuyc JaHHOMH OKPY:KHOCTH.

12. HauGosbliee ¥ HaMEHbIIIEe PACCTOAHUSA OT JaHHOM TOYKH, pac-
TIOJIOXKEHHOM BHYTPH OKPY>XHOCTH, /10 TOYEK OKPY>KHOCTH PaBHBI COOT-
BercTBeHHO 20 U 4. HalizuTe pazuyc JaHHON OKPY>KHOCTH.

13. Ha pucynke 15.9 usobpaxeHa ¢purypa, HaseiBaeMas KONbUOM.
Cdopmynupyiite onpezeseHue 3TOM GUTYpBL.

J &

14. Ha CKO/IbKO JacTelf OKpY)XHOCTb pa36HBaeT IIOCKOCTh?

15. CKO/BKO OBIIMX TOYEK MOTYT UMETb ABE OKPY>KHOCTH?

16. Ha CKOJIBKO HacTeil MOTyT pa3GUBaTh IUIOCKOCTb ABE OKPYIXKHOCTH?

17. Kak pacriosio)eHb! OTHOCHTEIbHO APYT APyra ABE OKPYKHOCTH pa-
AuycoB 1 ¥ 2, paccTofHMe MeXy LIeHTPaMH KOTOPHIX PaBHO: a) 1; 6) 2;
B) 3; r) 4? Vi306pasute 3TH Crydau.

18. Ha cKo/bKO yacTel pa36UBaIOT IUIOCKOCTh TPH OKPYXKHOCTH, U30-
6paxkéHHbIe Ha pucyHKe 15.10?

19. YeMy paBHO NpUOIMKEHHOE 3HAYEHHE JTMHBI OKPY)KHOCTH Paju-
yeca 1?

20. lnameTp OKPY>KHOCTH paBeH 4. YeMy paBHO NPUGIKEHHOE 3Ha-
YeHUe JJTUHBI OKPY>XHOCTH?

21. Paauyc OKpY)XHOCTH paBeH 3. YeMy paBHO IIpUGIKEHHOE 3HaYe-
HUE JJIMHBI TOTyOKPY>KHOCTU?

22. iniHa OKpY)XHOCTH paBHa 12. YeMy paBHO IpHO/IIIKEHHOE 3HaYe-
HUe e€ paauyca?
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23. Koneco paauyca 1 M mpoKaTWIOCh 1O TpsAMoi 10 M. CKOJIBKO IOI-
HBIX 060pOTOB OHO czenano (puc. 15.11)?
—_

10m
(Puc. 15.11

24, Kaxoe HanboJbllee YUCIIO JIIOAEH MOXKHO PaccaZiuThb 3a KPYTJIBIM
CTOJIOM paguyca 1 M Tak, YTO6bI Ha KaXK/I0ro JeloBeKa MPHXOAMIOCH He
MeHee 60 cM ZUTHHBI ZYTH OKPY)KHOCTH cTona (puc. 15.12)?

A9

25, JliuHa MUHYTHOR CTPeJIKY YacoB Ha Criacckoit GamrHe Mockos-
ckoro Kpemsi npubiusurensHo paBHa 3,5 M (puc. 15.13). Haitzure
TIPUGIKERHYIO NIMHY OKPY)KHOCTH (B MeTpax), KOTOPYIO ONKCHIBAeT
KOHEIl MUHYTHOM CTPEJIKH B Te4eHHe OZIHOTO Yaca.

26. JlniHa MUHYTHOM CTpeNKy YacoB Ha Cnacckoi GamHe Mockos-
cxoro Kpewnst npubiusuTessHO pasHa 3,5 M. Halizure npu6Gnmk€HHyI0
JUIAHY IyTH (B CAaHTHMETPAX), KOTOPbIiA NPOXOAUT €€ KOHell 3a 1 MUHYTY.

27. JIMHa MAHYTHOM CTPeJIKH 9acoB Ha Criacckoii GamrHe MOCKOBCKO-
ro Kpewst npr6IM3UTeNbHO paBHa 3,5 M. 3a CKOJIbKO MUHYT €€ KOHeL|
TIPOMAET MyTh UTMHOH 105 cM?

28. [To KaKWUM YIJIOM YeJIoBEK BHAUT HOTOTh CBOErO yKa3aTeIbHOTO
nasbla BEITAHYTOM PyKH, €C/IH IIMPUHA HOI'TA MPUMEPHO paBHa 1 cm, a
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paccTosHUE OT HETO /IO IVIa3a YeJloBeKa MPUMepHO paBHO 60 cM? B oTBe-
Te yKaXkuTe 11eJI0e YUCIIO TPaZyCoB.

29. Yenosek cpeaHero pocra (1,7 M) BUAEH U3JalH 10J YoM 1°.
HaiizuTe paccTosHUE /10 Hero. B 0TBeTe yKaXuTe 1eIoe YHCI0 METPOB.

30. ZliMHa KBaTOpa 3€MHOTrO IIapa npuMepHo paBHa 40 000 kM. Ha
CKOJIBKO METPOB YBETHUHJICA ObI 3TOT SKBATOP, €C/IM GBI paziiyC 3eMHOTO
nIapa yBeauyuics Ha 1 M?

31. MockBa 1 HoBOPOCCHICK pacIoJIo)KeHbl IPMMEPHO Ha OZHOM Me-
PpuAMaHe 1oz 56° ¥ 44° ceBepHOM IMPOTHI COOTBETCTBEHHO (pHc. 15.14).
Haiiaure paccTosHue Mexy HUMU II0 3eMHOU NOBEPXHOCTH, CIHTas
ZTMHY GOJBIION OKPY)KHOCTH 3eMHOTO 1apa paBHoit 40 000 kM. B orBete
YKa)KHTe IIeJI0€ YHCIIO0 KWIOMETPOB.

Mocksa,
Hosopoccuiick,

32. Jlyna BuzHa ¢ 3emtu oz yriom 0,5°. Haiigure npubnmkéntoe
paccrosinue /0 JIyHbI, 3Has, 9TO e€ JuaMeTp NPHOIKEHHO paBeH 3400
KM. B oTBeTe yKakuTe 1ieJI0e YHCII0 KWIOMETPOB.

33. Connue BuAHO ¢ 3emu 110z yrom 0,5°. HallauTte npubamxéHHoe
paccrosinue 10 ConHIa, 3Has, YTO €ro AuaMeTp IMPUGIVIKEHHO paBeH
1 300 000 xm. B oTBeTe yKakuTe IIeJI0e YMCI0 KAIOMETPOB.

34. [puzymaiite coco6 MPUOGIIKEHHOTO U3MEPEHHUS JTUHbBI OKPYX-
HOCTH KoJIeca BeJIOCHIIeAa.

35. IIpuaymaiite croco6 MpuGIMXEHHOrO M3MEPeHHs JUaMeTpa Kpy-
IJIOTO CTBOJIA /iepeBa.



§ 16. TeomeTpHUeCKHEe MeCTa TOYEK

OaMH U3 OCHOBHBIX CIIOCOGOB 3ajaHuA GUryp HA IVIOCKOCTH 3aKJI0-
YaeTcs B yKa3aHUM CBOMCTBA, KOTOPOMY YZOBJIETBOPAIOT TOUKH 3TOH
durypsr.

®urypeI, COCTOANINE U3 BCEX TOYEK, yAOBIETBOPSIONHUX 3a/JaHHOMY
CBOMCTBY, IOTY4YIM 0c060e Ha3BaHHE «IeOMETPUYECKHE MeCTa TOYeK».

Takum o6pasom, p Hash TCA
urypa, cocrosas U3 BceX TOYEK, YAOBIECTBOPSIOIIMX 3a/JaHHOMY CBO#-
CTBY WM HECKOJIbKMM 33/JaHHBIM CBOMCTBAM.

TTOSICHUM CMBICJI CJIOB «BCEX TOYEK, Y/IOBJIETBOPAIOIIMX 3aJaHHOMY
CBOWMCTBY» B 3TOM onpezeneHuy. OHY 03HA4aloT, YTO BCE TOYKH, IIPUHAZ-
nexamue GUrype, yAOBIETBOPSIOT 3a/laHHOMY CBOMCTBY M, Ha060poT,
BCE TOYKH, YAOBJIETBOPSAIOIINE 33/JaHHOMY CBOFCTBY, PHHAZUIeXKAT Gu-
rype. JIpyruMu CI0BaMH, TOYKA MPHHA/JIEKAT QUIYPE B TOM H TONIBKO
TOM cJIydae, KOrAa AJIsA Heé BHINOJHSAETCA 3a/JaHHOE CBOMCTBO.

Hanpumep, OKpY)XHOCTb ¢ IeHTpoM O ¥ paguycoM R MOXHO onpeze-
JIATh KaK FeOMETPUYECKOE MECTO TOYEK A, /U1 KOTOPbIX paccrosHue OA
paBHO R.

Kpyr c nenTpoM O 1 paguycoM R MOXXHO ONpeZeUTh Kak reoMeTpute-
CKOe MeCTO TOYeK A, U1 KOTOPBIX paccTossHue OA MeHbIlle WM PaBHO R.

Bompocer
1. YTO Ha3bIBAETCSA TeOMETPHIECKHM MECTOM TOYEK?
2. Chopmynupyiite onpe/iefieHue OKPYKHOCTH, UCIIO/Ib3ysi TEOMETPH-
YeCcKoe MeCTO TOYeK.
3. Chopmysnupyiite onpejeneHue Kpyra, UCIOb3yA reoMeTpUYecKoe
MeCTO TO4YEK.
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3amaun
1. Ha xetgaroii 6ymare uzo6pasute Touky O (puc. 16.1). OTmeTsTe
TOYKH, PACIOIOKEHHbIE B Y3/IaX CETKHU U YAaIEHHbIE OT ToukHu O Ha pac-
CTosIHHeE: a) paBHOe 2; 6) MeHblIee 2; B) Gonbllee 2 ¥ MeHbIee 3.

2. Ha xsieTyaroit Gymare nso6pasure Touku A U B, KaK MOKa3aHo Ha
pHCyHKe 16.2. OTMeTBTe TOUKH, PACIOJIOXKEHHBIE B y3/laX CETKH H paB-
HOyZlaJIEHHBIE OT TOYeK A U B.

a) 6) B)
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3. Ha kaeTyaroit Gymare usobpasure Touku A, B u C, KaK NOKa3aHO
Ha pucyHke 16.3. OTMeTsTe TOUKY, paBHOYAAJIEHHYIO OT ToYek A, B 1 C.

(el jizst (4 C
A, B
B f:]
a) 6) B)
‘Puc. 16.3

4. Ha xnervartoii 6ymare usobpasute TOUKH A, B ¥ IPAMYIO ¢, KaK I10-
Ka3aHO Ha pucyHke 16.4. Ha mpsMoii ¢ OTMETETe TOUKY, PABHOYAAIEHHYIO
oT TOYeK A ¥ B.

a) 6) B)
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5. Ha xsieTyaroit Gymare uso6pasute To4ki A U B, KaK N0Ka3aHO Ha
pucyHke 16.5. OTMeTBTe TOYKH, PaCTIONIOXKEHHBIE B Y3/IaX CETKH, PaccTo-
SIHUE OT KOTOPHIX /I0 TOYKHM A: a) MeHblIle, Y4eM PacCTOAHHE 10 TOYKH B
(puc. 16.5, a); 6) Gonblire, yeM paccTosHUE A0 TOYKHU B (puc. 16.5, 6).

a) 6)

6. Hapucyiite OKpy»XHOCTH, KaK IIOKa3aHO Ha pycyHKe 16.6. 3akpackTe
061aCTh, COCTOSLIYIO U3 BCEX TOYEK A, U1 KxoTophix: a) AO < 1uAP < 1;
6) AO <1uAP> 1.
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7. Ha xuieTyaroii Gymare n3obpasute TOYKH A ¥ B, KaK OKa3aHO Ha
pucyHke 16.7. OTMeTbTe TOYKH, PacIoNOKeHHbIEe B y3/IlaX CETKH, pac-
CTOAHHSA OT KOTOPHIX ZI0 TOYeK A 1 B: a) MeHbIle TPEX; 6) MeHblIIe WK
PaBHBbI /IByM.

a) 6)
‘Pue. 16.7.

8. Ha wiieryaToii Gymare u3o6pasure TOYKM A U B, KaK II0Ka3aHO Ha
pucynke 16.8. OTMeTETe TOUKH, PACTIOIOXKeHHBIE B y3/laX CETKHU: a) pac-
CTOSIHHE OT KOTOPBIX ZI0 TOYKH A MEHBIIE TPEX, a PacCTOSHUE 0 TOYKU
B menblze AByx (puc. 16.8, a); 6) paccToAHHe OT KOTOPHIX A0 TOYKK A
6obliTe ABYX, @ PACCTOSTHUE ZI0 TOYKU B MenbIe AByX (puc. 16.8, 6).

A B

a) 6)
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9. Ha kseryaroii Gymare usobpasute ToYku A, B u C, Kak NOKa3aHO
Ha pucyHKe 16.9. OTMeTbTe TOYKH, PACIIONOXKEHHEIE B Y3/1aX CETKH: a)
PAacCTOSHUE OT KOTOPBIX ZI0 TOYKH A MeHbllle, YeM PaCCTOSHUE 0 TOUKH
B, v paccTosiHMe 10 TOYKH B MeHbIle, YeM paccTosiHue A0 Touku C (puc.
16.9, a); 6) paccTosHME OT KOTOPHIX 0 TOYKH A GOJbIIe, YeM PaccTos-
HUe /10 TOUKH B, ¥ pacCTOsIHME 710 TOUKH B MeHbIIle, YeM PacCTOSHHE 0
ToukH C (puc. 16.9, 6).

@ c
B B

a) 6)
‘Puc.16.9.

10. M306pasnTe OKPY)KHOCTH, KaK MOKa3aHO Ha pucyHke 16.10. 3a-
KpackTe 06/1aCTh, COCTOAMIYIO U3 BCEX TOYEK A, /U1 KOTOpBIX: a) AO < 1,
AP<1uAQ<1;6)A0 <1,AP<1uAQ>1;B)A0<1,AP>1u
AQ > 1.
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11. Ha kneT4aroit 6ymare u306pasute OTpe30K AB, KaK MOKa3aHO Ha
pucytke 16.11. OT™MeTbTe TOYKM, PaCHOJIOKEHHbIE B Y3/1aX CETKH, U3
KOTOPHIX 0Tpe30k AB BHzEeH 1oz yriom 90°.

a) 6) B)
‘Pue. 16.11
12. Ha xeT4aroii 6ymare n3o6pasure 0Tpe3ok AB, KaK [I0Ka3aHO Ha

pucyHke 16.12. OTMeTbTe TOYKHM, PACIONOXKEHHbIE B y3JIaX CETKH, U3
KOTOPBIX OTpe30K AB BH/IEH 10J yriioM 45°.

a) 6) B)
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durypa 06pa3oBaHHas KOHEYHHIM HAGOPOM TOYEK IUIOCKOCTH U OTpe3-
KOB, COE/IMHAIOIMMX HEKOTOPBIE H3 THX TOYEK, Ha3blBAETCA MAOCKUM
2pagom, nmm npocto zpagom (puc. 17.1, a). Touku Ha3BIBAIOTCS
eéepwiuHamu, a OTpe3ky — péGpamu rpada.

Y

BmecTo orpeskoB B kayecTBe pébep rpadoB paccMaTPHBAIOTCS TAKKE
KpHBBIE IMHUY Ha TUIockocTH (puc. 17.1, 6).

Ipumepamu rpadoB MOTYT CIIXKUTb CXeMbI METPOIIONMTEHA, JKEJE3-
HBIX U IIOCCeHHBIX IOPOT, TUIAHbI BHICTABOK M T. .

HcTopryecky ClIoxmIoCh TaK, YTO TeOpHsA rpadoB 3apoAIach B Xoze
PELIEHNs roJIOBOJIOMOK /IBECTH C JIMIIHUM JIeT Ha3aJ. OZHOM U3 TaKux
3a/]a4-TOJI0BOJIOMOK GbLIa 33/ja4a O KEHUTCOEPICKUX MOCTaX, KOTOpas
npuBJIeKa k ce6e BHMMaHue JleoHapza Ditnepa (1707-1783), aonroe
BpeM# JXuBIIero u paborasmiero B Poccuu (¢ 1727 no 1741 roa u ¢ 1766
JI0 KOHIIA YKU3HHU).

3apava. B r. Kénurc6epre (HbiHe KamuHHHIpaa) GBUIO ceMb MOCTOB
yepes peky [Iperens (puc. 17.2, rae JI - neBsiii Geper, IT - npaseiii Geper,
A u B~ ocTpoBa). MOXHO JIH, IPOry/IHBAsICh 110 6eperaM peKu, MPOUTH
yepe3 Kak/plif MOCT POBHO OZWH pas?

s\
A
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Ora 3ajja4a CBA3aHa C IPyTMMH IOJ0BOJIOMKAMH, CYTh KOTOPHIX
3aKJII0Yanach B TOM, YTO6bI 0GBECTH KOHTYP HEKOTOPO# QUTyphl, He
OTpHIBast KapaHAalla OT GyMaru u He 06BOZA HY O/{HOM JIMHUM KOHTypa
JIBaXK/IBL, T. €. <HAPHCOBATh OAHUM POCYEPKOM». Takue KOHTyphl 06pasy-
10T TaK YHUKYD 2padoL.

3agave o kéHurcbeprckux mMocrax JI. Diep MOCBATHUI Liegoe
ncceoBaHue, KoTopoe B 1736 rogy 6buio npeacrasieHo B IlerepGypr-
CKYI0 aKa/IeMHIO HayK.

Ha pucynke 17.3 uso6paxés rpad, cOOTBETCTBYIOIMHI 3a4a4e O
kéuurcbeprckux mMoctax. TpebyeTcs J0Ka3aTh, 4TO STOT rpad He ABMA-
€TCsl YHUKYPCATbHBIM.

A i

a B
Puc. 17.3.

JU1s 3TOrO PaccMOTpUM UHAEKE 8ePULUHbBL — YHCI0 PEGep rpada,
CXOZAIIMXCA B JAHHOM BepluHe (pé6pa ¢ HayaJoM ¥ KOHIIOM B JaHHOM
BepIIMHE CYUTAIOTCA ABOKABI), U IOKAXKEM, YTO MMEeT MeCTO Clieflyioiiee
YTBepXKZEHHE.

JU1s1 yHUKYPCAJIBHOTO rpada YMeIO BEPIIMH HEYETHOTO MHAEKCA PAaBHO
HYJTIO WK JIBYM.

JleHiCTBUTENIBHO, €C/IM Tpad YHUKYpPCaeH, TO y Hero ecTh Hayauio 1
KOHel] 06xo/a. OCTa/IbHBIE BEPIIMHBI MMEIOT YETHBIM HHAEKC, TaK KaK ¢
K&KABIM BXOZIOM B TaKyl0 BEPIIHMHY eCTh M BbIX0Z. Ec/ii Hadaso 1 KoHer|
He COBIAZIAloT, TO OHH ABJIAIOTCSA AMHCTBEHHBIMU BEPIIMHAMYU HEYETHO-
O MHZeKca. Y Hayasla BbIXOZOB Ha O/UH GOJIbIle, YeM BXO/IOB, a Y KOHIIA
BXOJIOB Ha OZMH GoJibllle, YeM BBIX0Z0B. Ecii Havano coBmaAaeT ¢ KOH-
1LJOM, TO BEPLIMH C HEYETHBIM HH/IEKCOM HET.
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TpucTynum Teneps K p ) 3aga4u. Onp YETHOCTD BEPIIMH
rpada Ha pucyske 17.3. Bepmuna A umeer unzekc 5,5 -3, [1-3uJI - 3.
TakuM 06pa3oM, Mbl UMeeM YeThIpe BEPIIMHBI HEYETHOTO MHAEKCA, H,
CJIe/IOBATEJIbHO, JAaHHBIH rpad He ABJIAETCS YHUKYPCAIbHBIM. OTCI0Aa IT0-
JIy4aeM, YTO BO BPeMs IPOTYJIKH [0 TOPOAY HeJb3sA IIPOUTH IO KaXKAOMY
M3 CEMH MOCTOB TOJIBKO OZJUH pas.

Hcropuueckue CBeIeHHA

Jleonapz Diiep — ofMH U3 BeIMYalIINX MaTeMaTHUKOB, pabOThI KOTO-
POro OKa3asii pemaomiee BIMAHAE Ha Pa3BUTHE MHOTHX COBPEMEHHBIX
paszesnioB MaTeMaTHKH. JI. Diiep GbUT AeHCTBUTENBHBIM WieHOM [leTep-
6yprekoit akazieMuy Hayk, Okasasi G0JIbLIOe BIMAHUE Ha PasBUTHE OTede-
CTBEHHOM MaTeMaTH4eCKOM IIKOJBI ¥ MIOATOTOBKY KaPOB Y4EHBIX-MaTe-
MATHKOB U Iesaroros B Poccun. [TopakaeT CBOMMY pa3MepaMy Hay4qHOe
Hac/ezue y4€Horo. [Ipy )KU3HK UM OIy6IMKOBaHO 530 KHUT U CTaTel, a
ceifyac ux usBecTHO ysxe Gonee 800. ITpu 3TOM B nowIeHUe 12 et cBoei
JKU3HY Diyep TKeno Goses, Ocen Ho, HECMOTPS Ha TAXKEIBIA HeAyT,
TpoAOIKAN paboTaTh ¥ TBOPUTh. CTATUCTHYECKUE TIOACYETH MIOKA3HI-
BAIOT, 4TO Ji/Iep B CPeIHEM Jie/lall OZAHO OTKPHITHE B HeZemo. TpyAHO
HaliTH MaTeMaTH4eCcKylo Npo6eMy, KoTopas He 6buta 6bl 3aTPOHYTa B
TpoM3BeeHHsAX Ditepa. Bce MaTeMaTHKH MOC/IEAYIOLIMX OKOJIEHUM
TaK WK HHaYe yIWInch y Diliepa, ¥ HeJapoM M3BECTHBIM (paHIy3CKuit
yuéniii I1.C. Jlarutac ckasan: «Juraiite Diiiepa, OH — y9UTeNb BCEX HAC».

Bomnpocsr
1. Yro HasmBaeTcs rpadpom?
2. Kaxoii rpad HazbIBaeTCs YHUKYPCAIbHEIM?
3. Yro HasBIBaeTCs MHAEKCOM BepIIMHBI rpada?
4. CKO/IbKO BepUIMH HEYETHOIO MHAEKCAa MOXET OBITh Y YHUKYpPCAb-
Horo rpada?
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3agaun

1. Uso6pasute rpad, y KOTOPOro YeTHPE BEPIIMHBI U KaXaas UMeeT
HHAeKc TPH. CKONBKO y Hero pébep?

2. Uso6pasuTte rpad, y KOTOPOro IATh BEPIIMH M KaXK/ad UMeeT UH-
ZAexc yeTsipe. CKONBKO Y Hero péGep?

3. Moxer i rpad UMeTh MATH BEPUINH, KaX/as U3 KOTOPLIX UMEET
MHJEKC TPH?

4. Moxet nu rpad UMeThb: a) OAHY BEPUINHY HEUETHOTO MH/EKCA;
6) Be BepIIMHEI HEYETHOrO MHAEKCA; B) TPU BEPIIMHBEI HEYETHOTO UH-
JieKca; T) YeThIpe BepIIMHbI HeYE€THOTO HHZEKca?

5. Kakue u3 rpadoB, n306pakéHHEIE Ha PUCYHKe 17.4, ABNAIOTCA YHHU-
KypCaJbHBIMU ?

=< @z&@ &

6. Hapucyiire ofHUM pocdepkoM rpadsl, H306paxkeHHbIe Ha PUCYHKE

YY1

7. Kakoe HauMeHbIee YHCI0 MOCTOB B 3ajla4e O KEHUrcOepreKux
MOCTaxX IPUAETCA TIPOUTH ABAXKABI, YTOOBI IPOMTH IO KAXKIOMY MOCTY?
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8. B BepmmHe Ky6a cuauT Myxa (puc. 17.6). MOXeT Jii OHa IPOTIO/3TH
TI0 K&X/0MY ero pe6py POBHO oAiuH pa3? Kakoe HauMeHbIIee YHCI0 pé-
6ep IpUAETCS NPOTIOI3TH ABAKABI?

9. B BepumHe Ky6a cuaur Myxa (puc. 17.6). OHa Xo4eT POIIO/I3TH 110
KaXxaoMy pe6py Kyb6a U BepHYThCA B MCXOZHYIO BepuIMHy. Kakoe Hau-
MeHbllee YUCI0 pEGep et MPHAETCs MPONOJ3TH ABAK/BI?

10. B BepmyHe OKTadZpa cHAMT Myxa (puc. 17.7). MoxeT i1 OHa IIpo-
TIOJI3TH TI0 KAX/I0MY ero pe6py poBHO O/UH pa3?

11. B BepiuKHe WKOCadApa CUAUT MyXa (puc. 17.8). OHa XO4eT Iporo-
3TH 1O KaXX/IOMY ero peGpy ¥ BepHYTbCS B HCXOAHYIO BepuiuHy. Kakoe
HauMeHbIIIee YUC/Io PEGep et pUAETCA MPOTOI3TH ABAXABI?

iy A

8 L
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12. B BepurHe ZoAeKaszpa CHAUT Myxa (puc. 17.9). OHa xod4eT npo-
TOJI3TH 1O KXKAOMY €ro peGpy 1 BepHYThCS B HCXOHYIO BepiuuHy. Kakoe
HauMeHblIee YUCI0 PEbep e MpUAETCA MPOTION3TH ABAXKABI?

13. Ha pucyske 17.10 n306pakéH IUIaH M0A3eMebs, B OAHOM 13 KOM-
HAaT KOTOPOTO CKPHITH GoraTcTBa phinaps. Ifocsie ero cMepTH HaceiHU-
KU HAllUTK 3aBelllaHie, B KOTOPOM GbUIO CKa3aHO, YTO AJI OTHICKAHUA
COKPOBHII| JOCTATOYHO BOWTH B OZHY M3 KPalHMX KOMHAT I0A3eMebs
U IPOMTH 4Yepe3 BCe BEPH, IPUYEM B TOYHOCTH 110 OHOMY pasy Yepes
Kaxzyio. COKPOBHIIIA CKPBITHI 33 TOi AiBEPBIO, KOTopas GyzeT npoiizeHa
nocneaHei. B kakoi kKoMHaTe GbUIM CKPBITHI COKPOBHIIA?

1 aE 2
— e

18. ==
-1
20 21 19
T
‘Puc.17.10/
14. CKO/IbKO MMeeTcs IyTelt 13 A ¥ B 110 oTpeskaM, U306pKEHHBIM Ha
PHCYHKe, B Harpal X, YKa3aHHBIX CTP (puc. 17.11)?
- B
A
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15. Ha pucynxke 17.12 uso6pakeHsl ABa eMHUYHBIX Ky6a. CKOJIbKO
UMeeTcs MyTel AMuHOM 4 o pé6pam 3THX Ky6O0B U3 BEpUIMHBI A B Bep-
mmHy D, ?

Fy

D,

Sl )

16. Ha pucynke 17.13 uso6pakeHa TpeyroibHas IpU3Ma, Ha CTOPOHax
U AuaroHasax G0KOBBIX rpaHeif KOTOPOM NOCTABIEHBI CTPEKH. CKOMb-
KO MMeeTCs MyTeH 110 3TUM CTOPOHAM M JUarOHaIAM U3 BepIIMHbI A B
BepuuHy C,, €C/IM IBUraThCs Pa3pemaeTcs TONbKO B HalpaBIeHHUsX,
YKa3aHHbIX CTPEIKaMHU?

C.
1
1
Ay S B,
& ’
e %
» ’
Nork A
’
—L\
a7 e
Al== B




§ 18. PackpamuBanue KapT

Ewé oxHo# nmpo6reMoi, ¢ W C MHOTOYTC urpad
ABAsieTcs NpobyeMa YeThIPEX Kpacok, uMeromas noutu 150-7eTHion
HCTOPHIO.

3aziaua 3aK/II09aeTCs B TOM YTO6BI paCKpacuTh reorpaduyeckyio KapTy
Tak, 4To6BI OrPaHHUYHbIE CTPaHbl (MMeoIye O6ILIYyI0 TpaHuIly) GbuTH
OKpalIeHsl B pasHble IBeTa (HeNmOrpaHMYHbBIE CTPaHbl MOXHO OKpa-
LIUBaTh OZHUM LlBeTOM), HMCIIOJIb30BAB IIPU 3TOM HaMMEHBbIIEe YHCI0
KpPacoK.

TaKyio pacKpacKy KapTel, IPX KOTOPO# coceiHUe CTPaHbl OKpalleHbl
B pasHble LBeTa, 6yAeM Ha3blBaTh NPABUALHOIL.

Ha pucyske 18.1 u306paxkeHbl KapThl, CTPAaHAMH KOTOPBIX CITyXaT
obracTy, OrpaHMYEHHbIE AYyTaMU OKPY)XXHOCTeH M oTpeskaMu. Jyis mpa-
BWIBHOM pacKpacky KapThl Ha pucyHKke 18.1, a Tpe6yercs Tpu npeTa. s
NPaBWILHON PACKPacKy KapThl Ha pUCyHKe 18.1, 6 TPEX 1IBETOB He0CTa-
TOYHO U TpebyeTcs YeThIpe LBeTa.

3agaun

1. Kakoe HaMMeHbIlIee YHUCIO IIBETOB NOTpebyeTcs AA NpaBHIbHOK
PacKpacku KapTsl, 06pa3oBaHHON TPeMs OKPYKHOCTAMH (puc. 18.2)?
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2. Kakoe HanMeHbIIlee YUCIO IBETOB NOTPeGyeTest AIA TPABHIbHOM
PAacKpacKu KapT, MU306paKEHHBIX Ha pUCyHKe 18.3?

ALY

a)

3. Kakoe HauMeHbIIee YHCIIO IBETOB NOTPeGyeTes A/Isl NpaBHIbHOMK
PacKpacKu KapT, M306paXEHHBIX Ha pUCyHKe 18.4?

& &

B)

4. OKpacka rpaHeif MHOrOrpaHHHKA Ha3bIBAETCs TIPABWILHOIMA, €CITH CO-
CeZHUe rPaHy UMEIOT pasHble IBeTa. Kakoe MHHUMAaIbHOE YHC/I0 KPacoK
noTpe6yeTcs 1A NPaBUIBHOM OKPAacKu IpaHeii: a) Terpasapa; 6) Ky6a;
B) OKTa3Apa; I') MKOcad/pa; ) Aozekaszpa (puc. 18.5)?

AFOBE
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5. Kakoe MHUHMMAaJIbHOE YMCIO KPACOK MOTpebyeTcs Aist MpaBHIbHOM
OKpACKH rpaHeil NATHYTONbHOM: a) NPU3MBI; 6) aHTHIPU3ME! (pHC.

18.6)?
a) 6)

6. Kakoe MUHMMAaJIbHOE YHCJIO KPACOK IOTpebyeTes A1 MpaBUIbHOM
OKPAacCKH rpaHeil yceyéHHOro: a) TeTpaszpa; 6) Kyba; B) OKTasapa; r)
MKOCaszpa; A) AoAekaszpa (puc. 18.7)?

a) 6) B)
r) n)
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7. Kakoe MHHMMAaJIbHOE YHCIO KPACOK NOTPe6yeTcs Ui paBHIbHOM
OKpacKH IrpaHeii: a) Ky6ookraszpa; 6) uxocogonexasapa (puc. 18.8)?

a) 6)

8. Kakoe MMHMMAJTbHOE YHCIIO KPACOK MOTPebyeTcst AIs PaBWIbHON
OKpaCKH rpaHeif: a) yceuéHHOro Ky60oKTaszpa; 6) yce4EHHOrO UKOCO-
Aoaexaszpa (puc. 18.9)?

a) 6)

9. Kakoe MMHMMaJIbHOE YHCIO KPAaCOK OTpeGyeTCs A1 MpaBWIbHOM
OKpackM rpaHeit: a) pom6oky6ookTaszpa; 6) pombGonKocoaoaeKaszpa
(puc. 18.10)?
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10. Kakoe MUHMMAaJIbHOE YHCJI0 KPACOK MOTpe6yeTcs 1A MPaBUIbHOM
OKpAacCKH rpaHeii: a) KypHOcoro ky6a; 6) KypHocoro Aoexasapa (puc.

18.11)?
a) 6)




§ 19. IlenTpanbHas CHMMeETPHS

Touku A 1 A’ Hashl TCA MU OTHOCHUTETBHO TOYKH
0, ecmu O ABNAETCA CepeUHON o'rpeaxaAA Touxa O cyuTaeTCs CHMMe-
TpHYHOM cama cebe (puc. 19.1). OHa HasBIBAETCs UEHMPOM CUMMe-
mpuu.

A A
—_—
o
‘Puc. 19.1
JiBe durypst F u F' OTCA CUM. p mu c neHTpom O,

€CJIM KXK/I0M TOYKe OZHOM GUIyphI COOTBETCTBYET CHMMETPUYHAA TOYKA
Apyroit ¢urypst (puc. 19.2).

®urypa F HasbIBaeTca ii C IeHTPOM
O, eci OHa CUMMeTpPHUYHA cama ce6e (puc. 19.3).

Bomnpocsr
1. Kakute Touku YTCA CUMMETD! OTHOCHTEIBHO TOYKU?
2. Kakas TOYKa CYMTaeTCsi CUMMETPUYHOM cama ce6e?
3. Kakvie GUryphl HassIBalOTCA CHMMETPUYHBIMU?
4. Kakas ¢urypa HaseIBaeTCs LeHTPATbHO-CUMMETPHYHON?
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3agaun
1. Y10 ABAAETCA LIEHTPOM CHMMETPUH OTpe3Ka?
2. IMeeT /1 LeHTp CUMMETPHH: a) JIy4; 6) IpAMas; B) OKPYXKHOCTb?
3. Moxer 11 ¢purypa UMeTh HECKOIBKO IIEHTPOB CUMMETDUH?
4. MoXeT JIi LIEHTP CUMMeTpUy GUIypPhl He IPHHA/VIKATD ei?
5. Kakue u3 ¢uryp, H306pa)XEHHBIX Ha PUCYHKe 19.4, MMEIOT LEHTP

CHMMETpUH?
a) 6) J
‘,) i n) 1 e) :
‘Puc. 19.4

6. Ha xieTgaToii Gymare Hapucy#iTe TOYKHM, KaK MIOKa3aHO Ha PUCYHKE
19.5. M3o6pasure TOYKY, CAMMETPHUYHYIO JAHHOM TOYKe A OTHOCUTEILHO
TouKH O.

a) o : 5
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7. Ha xnieTyatoit Gymare HapHCyiTe TOYKY M OTPE30K, Kak [IOKa3aHo Ha
pucyHke 19.6. Miso6pasute 0Tpe30K, CUMMETPHYHbII JAHHOMY OTPE3Ky
AB OTHOCHTENBHO TOYKH O.

a) 6) B)
Pue.19.6.
8. Ha xuret4aroit Gymare HapuCyifTe TOYKY ¥ TPEYTONBHHUK, KaK IOKa3a-

HO Ha pucyHKe 19.7. M306pa3uTe TpeyrolbHNK, CAMMETPUYHBIA JaHHOMY
TpeyTolbHUKY ABC OTHOCHTEIBHO TO4kH O.

C
C B
(2[00 (008 Y s
(0] 4 (0] \ (0]
~—i\iz
A B A
a) 6) B)
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9. Ha ksieT4aToit Gymare HapuCyiTe TOYKY U YeTHIDEXYTONIBHUK, KaK
ToKa3aHo Ha pucyHKe 19.8. V306pa3ute YeThIPEXYTONbHUK, CUMMETPHY-
HBIA JAHHOMY YeThIPEXYTONBHUKY ABCD OTHOCHTEIBHO TOYKH O.

a) 6) B)
Puc.19.8

10. Ha ksieT4aToit Gymare HapucyiiTe TOYKy 1 NPAMYIO, KaK II0Ka3aHO

Ha pucyHKe 19.9. V306pasuTe npsaMyto, CHMMETPHYHYIO JaHHOM NpAMOH
a OTHOCHTETBHO TOYKH O.

a) 6) B)
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11. Ha xsieTyaroit Gymare HapHcyiiTe $pUrypl, Kak OKa3aHO Ha pH-
cyHke 19.10. YkaxuTe HEHTP CHMMETPUHM V1A ABYX CUMMETPHUYHBIX; @)
OTPE3KOB; 6) TPEYTONbHUKOB; B) Y€THIPEXYTONBHUKOB.

E

) 7\

o B é\/ o

a) 6) B)
Pre.19.10.

12. ViMeeT /i LEHTP CUMMETDHH: a) NPaBIWIbHBIA TPEYTONbHUK; 6)
KBaZpaT; B) MpAMOYronbHMUK (puc. 19.11)? Ecu Aa, ykaxwuTe ero.

a) . 6) B)
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13. ViMeerT i1 LiEHTP CUMMETPHH: a) Tapa/Uie/lorpaMM; 6) MpaBWIbHbIH
MATHYTONbHUK; B) IPABIbHBINA mecThyroabHuk (puc. 19.12)? Ecm aa,
YKaXHTe ero.

VAR

N\ %

a) 6) B)
[Pue. 1912

14. ViMeeT U LEHTP CUMMETPHUH: a) IIECTUYTOIBHHUK; 6) BOCBMUYTOb-
HHK, U300pa)X€HHbIN Ha pucyHKe 19.13? Eciu a, yKaxKuTe ero.

a) 6)
[Pue, 1913

15. Kakue GyKBBI pyccKoro andaBura, M306pakéHHBIE HA PHCYHKe
19.14, MMEIOT LEHTP CUMMETPUH?

ABBTOEX3UKIMHOIIP

CTYOXIOUYIMIbBIbO3I0 A
‘Puc. 19.14
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16. Kakue GyKBEI TaTHHCKOTO a1(aBUTa, N306paXEHHEIE HA PUCYHKE
19.15, UMEIOT LEHTP CHMMETPUM?

ABCDEFGHIJKLM
NOPQRSTUVWXYZ
‘Puc. 19.15



§ 20. OceBasa cuMMeTpUI

JlBe TOYKH A U A' Ha3bIBAIOTCA CUMMEMPUUHBIMU OTHOCHUTEIBEHO
NpAMO# ¢, eC/IM Ta NpsAMas MPOXOAUT Yepe3 cepeuHy OTpeska AA'u
nepneHAuKy/IspHa K HeMy. Kaxxaas Todka IpsAMOIi ¢ CYMTAeTCsa CUM-
MmempuuHoii camoii ce6e (puc. 20.1). [IpAmMas ¢ Ha3HBAETCA OCHIO
cummempuu.

[4

JlBe durypsl F 1 F' HaskIBAIOTCS CUMMEMPUHHBLMU OTHOCUTEILHO
TIPAMOM ¢, €C/IM KaK/OW TOYKE OZIHOM GUIyphl COOTBETCTBYET CHMMe-
TPUYHAA TOYKa APyroi ourypsl (puc. 20.2).

durypa F HasbIBaeTCA CUMMEMPUHHOIL OTHOCHTEIbHO NPAMOIA C,
eC/I OHa CUMMeTpHYHa cama cebe (puc. 20.3).

’ |c‘ .
‘Puc.20.3 Puc.20.4.
TpeAcTaBieH#e 06 OCEBOM CHMMETPHH JaéT, HaNpuMep, neperubasue

Y CKJIaZibIBaHMe JiMcTa GyMary. JIefiCTBUTENbHO, €C/IH IIEPErHyTh M CJIo-
JKUTb JTUCT GyMaru, To IMHKIO cruba ¢ MOXKHO CYMTaTh M306pakarommei
vacTh npamoit (puc. 20.4). Ecim npu 5ToM Touka A Ha ucre Gymaru
COBMEIAETCSA C TOYKOH A’ TO 3TH TOUKHU GYAYT CUMMETPUYHBIMI OTHO-
CHTeNIbHO JIMHUH Cruba c.

Hcnonb3ys neperubaHue u CKIabIBaHUe JUCTa GyMary, MOXHO MOTy-
YaTh pa3/MYHbIE IUIOCKHE GUIypHL.
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Ksaapar. /Ui Toro yTo6h! M3 IPAMOYTOILHOrO JiucTa Gymaru ABCD
(puc. 20.5, a) MONyYUTH KBAJPAT, IEPErHEM ITOT JIUCT GyMaru Tax, 4To-
65l MeHBIIas cTopoHa AB monwia o Gonbiei cropose BC. Toraa Touka
A COBMECTHUTCA C HEKOTOPOI ToukoH E, a mepecedeHne TMHUAM cruba co
cropoHo# AD aact Touky F (puc. 20.5, 6). [TpoBeaém smnmio EF. Passep-
HEM JCT Gymaru u paspeskeM ero 110 JuHuu EF. Yetsipéxyronsuuk ABEF
6yzieT MCKOMBIM KBazpaToM (puc. 20.5, B).

(o} C
E F E
A B B A B
a) B)
P 17 Jlnst TOro 9TO6HI U3 PAMOYTONb-

HOTO JIUCTa 6ymam ABCD TIOJIyYUTh PABHOCTOPOHHHUH TPEYTONBbHHK,
CHaYana NeperHéM U CJI0XKHM JIMCT GyMary Tax, 4To6bl 66/1bmmast cTo-
poHa AD coBMeCTHIach €O CTOpOHOM BC. JIunuto cruba 0603Hayum EF
(puc. 20.6, a). 3aTeM IIEPErHEM U CJIOXKUM JIUCT GyMaru Tax, 4To65I TOY-
Ka A ocTasnach Ha MeCTe, a TouKa B COBMeCTHIach C HEKOTOPOH TOUKOI G
Ha uHuK cruba EF (puc. 20.6, 6). PasBepHEM JHCT GyMaru U IpoBeséM
unnd AG ¥ BG. Tpeyronsauk ABG 6yzeT uckomeM (puc. 20.6, B).

D F ¢ D c D F c
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JleiicTBUTENBHO, CTOPOHA AB 3TOrO TPEyroJNbHUKA paBHa cTOpoHe AG,
TaK KaK IpH IepernbaHH ¥ CKJIa/{bIBAHUH JINCTa OTHOCUTEBHO TMHUM
AH onu copmemarorca. CropoHa AG paBHa cTopoHe BG, Tak Kak npu
nepern6aHny JIMCTa OTHOCUTENbHO JMHUM EF ouu coBmemaiorcs. Takum
06pa3oM, Bce CTOPOHBI TPeyroNbHUKa ABG PaBHBI, T. €. OH PaBHOCTOPOH-
HMii. BEIpexeM ero u3 ucra Gymaru.

TIpaBWILHBINA IECTHYTONBHHUK. /11 TOTO YTOGH! U3 IPAMOYTONb-
Horo aucTa 6ymaru ABCD nONy4HUTh NPAaBHIBHBEIH IECTHYTONbHUK,
CHayasia NeperHéM M CJI0KHUM JUCT GyMaru Tak, 4ro6bl 66/1bmasn cro-
poHa AD coBMecTHIAach €O cTopoHo# BC. Jluuuio cruba o603nauum EF
(puc. 20.6, ). 3aTeM NEPErHEM U CIIOXKUM STOT JIUCT TaK, YTOOBI CTOPOHA
AD coBmecTmIach ¢ orpeskoM EF. Jlunuio cru6a o6osnauum E F. Tepe-
IHEM U CJIOKHM 3TOT JIMCT eIIE pa3 Tak, YTo6kI cTopoHa BC coBMecTHIach
c orpeakoM EF. Jlunuio cru6a o603nauuM E,F, (puc. 20.7, a).

p. i Pl o p BREH o p K FE

Ey E Ez E; E E; Ey E E,

ITeperném yuct Gymaru Tak, 4To6bl TouKa E, ocTanach Ha MecTe, a To4-
Ka E, COBMeCTHJIach ¢ HEKOTOPO# TOUKOH G, Ha cTopoHe AD. TlpoBesémM
oTpe3ok E|G,. AHaJIOTMYHO NEPErHéM JINCT 6ymaru TaxK, 4To6bl T04Ka E,
ocranach Ha MecTe, a TouKa E, COBMECTH/IACh C HEKOTOPOM TOUKO# G,
Ha cropoHe BC. TIpoBeziém orpesok E,G, (puc. 20.7, 6) Teperném nucr
Gymaru OTHOCHTENbHO JMHUH G,G, 1 o6o3HauuMm yepes H, H, Touku, ¢
KOTOPBIMM COBMECTATCS COOTBETCTBEHHO TOUKH E,, E,. IlleCTHYTONBHUK

\E,G,H,H G, GyAeT NCKOMBIM NPaBUIbHbIM IIECTUYTONBHUKOM (pHC.
20.7, B). BeipexxeM ero u3 ymcra Gymaru.
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IpaBUAbLHEI BOCBMMYTONBHHK. [l TOTO YTOGBI U3 MPAMOY-
TOIBHOTO JMcTa Gymaru ABCD IOTY4HTh MPaBIIBHBIA BOCbMUYTONBHHK,
CHavasa Moay4yuM KBazpaT ABEF, Kak 3710 GUIO cAenaHo Brime. Janee
NeperHéM M CJI0XKHUM JUCT Gymaru Tak, 4robsl cropoHa AF coBMecTH-
J1ach o cropoHo# BE. Jlunuio cruba o6o3HauuM GH. Iepersém smcr
TaK, YTOGBI TOUKH A ¥ B COBMECTHIMCh COOTBETCTBEHHO C TOYKaMu F u
E. Jlnamio cruba o6osHaynm PQ. Coeaurum Touku Gu Q, Qu H, Hu P,
P u G. Ioxyaum kBazpar GQHP (puc. 20.8, a). leperném auct Gymaru
TaK, YTOGBI TOYKA G OCTasIach HA MECTe, a TOYKa B COBMeCTU/IACh C HEKO-
TOPOM TOUKO# Ha cTOpOHe GQ. AHAIOrMYHO MIEPErHéM JUCT GyMaru Tak,
4TO6BI TOYKA Q OCTasach Ha MeCTe, a ToYKa B COBMeCTIIACh ¢ HEKOTOPOH
TOYKOH Ha cTopoHe GQ. O603HauMM Yepe3 B, TOUKy nepecedeHns oGenx
JHME cru6oB (puc. 20.8, 6). CaenaeMm To e camoe st Touek E, F, A.
Tonyunm Touku E,, F,, A,. CoeAMHMM ITOTyYMBIIMECS TOYKM C TOUKaMH G,
Q, H, P (puc. 20.8, B). IToy4¥M HCKOMBIH PABWILHBIA BOCBMUYTONMEHUK
GB,QEHF PA,. BbipexkeM ero u3 nvcra Gymaru.

F H__p F H__p F H___»

P.Q P.Q P.Q

a) A e B 6) A o B BA e B
(Pre.20.8

Bomnpocsr

1. Kakue TOuKH )TCSA CUMMETP! OTHOCHUTE/IBHO Mps-
MOit?

2. Kakue TOYKM CHMMETPUYHBI CaMy ce6e OTHOCHTENIbHO AaHHOM IIpsi-
MoM?

3. Kakue GUrypeI Ha3bIBAIOTCA CHMMETPUYHBIMU OTHOCHTEJIBHO MIpsi-
Moi?

4. Kakas ¢purypa HasbIBaeTCsi CUMMETPUYHON OTHOCHUTENBHO TIPAMOMN?

5. YTo Ha3BIBaeTCA OChIO CHMMETPUH?
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3amaun
1. Kakas npsiMas sIB/IIETCS OCbIO CHMMETPHH OTpe3Ka?
2. VIMeeT /i1 OCb CUMMETPHH: a) Jyd; 6) IpAMas; B) OKPYXKHOCTb?
3. Kakue us duryp, n3o6pakéHHbIX Ha pucyHke 20.9, UMEIOT ocH
CUMMeTpUHU?

fh £T B

a)

@0

4. Ha kieT4aToit Gymare HapucyiTe TOYKY U IPAMYIO, KaK OKa3aHO
Ha pucyHke 20.10. F306pasuTe TOUKY, CUMMETPUYHYIO JAHHOH TOYKe A
OTHOCHTE/BHO NPAMOi C.

a) 6) B)
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5. Ha kiieryaroii 6ymare HapucyiiTe OTPE30K U IPAMYIO, KaK ITOKa3a-
HO Ha pucyHKe 20.11. Mso6pasure OTpe3oK, CUMMETPHYHBI JaHHOMY
0Tpe3Ky AB OTHOCHTEJIBHO IIPAMOIA C.

a) 6) B)
‘Pue. 2011
6. Ha xieTyaToit Gymare HapyCyiTe TPEYTOJIBHMK U TIPAMYIO, KaK I10-

KasaHo Ha pucynke 20.12. 306pasuTe TpeyroJbHUK, CUMMETPUYHbIH
AAHHOMY TPEYTOJIbHUKY OTHOCHTEIBHO TPSIMOiA d.

a) 6) B)
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7. Ha xneryaToii 6ymare HapuCyHTe TPeyroJbHUKH, KaK MOKa3aHO
Ha pucynke 20.13. M306pasure IpAMYIO, OTHOCHTEIbHO KOTOPO# OHI
CHMMETPHYHBI.

C D
C: D B
A E F 2\
E
B
AT B &
a) 6) B)
(Puc. 2018

8. CKOJBKO OCeil CHMMETPHH MMeeT YeTHIPEXYTONbHUK, H306pakEH-
HBIH Ha pucyHKe 20.14?

a) 6) B)
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9. CKOZbKO Oceit CHMMETPHH HMeeT NPaBWIBHEIA: a) TPEYTONBHMUK;
6) NATHYTONLHUK; B) IIECTHYTOMbHUK (puc. 20.15)?

ATS®

10. CkombKo oceft CHMMeTPHH NMeeT: a) LECTUYTONbHUK; 6) BOCBMH-
. YTOIbHUK, M306paXkéHHEIN Ha pucyHke 20.16?

C :D %

< £

a) 6) A H
Prc.20.16

[+
)

11. CKOJIBKO OCeH CHMMETPHH MMEET: a) MPaBWIbHAA IATUYTOIbHAs
3Beszia; 6) MpaBWIbHAA IIECTHYTONbHAs CHEXKUHKA, H306paKEHHAA Ha
pucynke 20.17?

A
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12. Kakue 6yKBBI pyccKoro ajapaBuTa, H306pakEHHbIE HAa PUCYHKE
20.18, MMEIOT OCH CUMMETpUH?

ABBTOEX3UKJIMHOIIP

CTYOXITYIIIBbBIbOI0A
[Pue. 20.18

13. Kakue 6yKBbI JATHHCKOTO a/ipaBUTa, M306PKEHHEIE Ha PUCYHKe
20.19, MMEIOT OCH CUMMETpPUH?

ABCDEFGHIJKLM

NOPQRSTUVWXYZ
‘Prc. 20.19

14. Tlepern6as ¥ CKIazbIBast IPAMOYTOIBHBIN JIMCT GyMary, moy4uTe
M BBIpEXbTe U3 Gymary: a) KBajpar; 6) paBHOCTOPOHHM# TPEYTO/IbHUK;
B) NPABIWIBHBIN IIECTUYTONBHUK; T) IPABHWIbHBIA BOCBMHYTONbHUK.

15. Tepernbas u CKIazbIBast IPAMOYTOIBHBIN JIMCT GymMaru, moy4uTe
¥ BBIpEXbTe U3 GyMaru npaBWIbHBIH ZABEHaALATHYTONBHHK.



§ 21. IlosopoTr

ToBOp#T, 4TO TOUKa A’ IUTOCKOCTH T0JIy4aeTcs U3 TOYKA A NOBOPO-
mom BOKpyr To4Yku O Ha yron @ (IPOTHB 4acOBOM CTPEJNKH), eCIu
OA'= OAu LAOA' = @ (puc. 21.1). Touka O Ha3bIBaeTCA YEHMPOM
nosopoma.

Tosopsr, uto durypa F' nonydaercs nogopomom durypsi F BOKpyr
To4KH O Ha yro @ (MPOTHB YaCOBOM CTPEJIKH), ECJI BCE TOYKH GHIyphI
F' nony4aroTcs BCeBO3MOXXHEIMH TIOBOPOTaMH To4eK GuUrypsl F BOKpyr
TouKkH O Ha yron @ (mpoTHB YacoBoi cTpenku) (puc. 21.2).

Touka O Ha3BIBaeTCH YEHMPOM CUMMemMpPUU N-20 nNopadka

0°

urype! F, ecnu nipu mosopote $uryprl F BOKpyr Touku O Ha yron 3

(mpoTHB 4acoBoii cTpenku) purypa F coBMemaercs cama ¢ coboit. Ha
pucyske 21.3 u306paXkéH KBaZpaT, TOYKa IlepeceveH s AUaroHaei Ko-
TOPOT'0 ABJIAETCA LIEHTPOM CHMMETPHH YETBEPTOrO MOPSZAKA.
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SICHO, YTO LIEHTP CUMMETPHH BTOPOr0 NOPSAKA SIBIAETCA NPOCTO LeH-
TPOM CHMMETpPHH.

AnanoruHeIM 06pa3oM ONpeZEsAIOTCS OBOPOTHI 110 YaCOBO#H CTpeJ-
Ke.

3agaun
1. Ha kiieryaroit 6ymare u3o6pasure TOYKY, IIOTy4EHHYIO IIOBOPOTOM
JIaHHOM TOYKH A BOKpYT Touku O Ha yron 90° 1) IpOTHB 4acoBo# cTpe-
KH; 2) TI0 4acoBoii crpesnke (puc. 21.4).

a) 6) B)
[Pc. 214
2. Ha ksieT4aroi Gymare u3o6pasuTe TPEYTONbHUK, MOTyIEHHBIH 1O-

BOPOTOM /JaHHOrO TpeyronbHuKa ABC Bokpyr Touku O Ha yrox 90°: 1)
MPOTHB YacoBO#l CTPE/IKH; 2) 10 YacoBo#t crpesike (puc. 21.5).

B
C
A/ _|c C
O: (0] A ()
~—_\in
A B
a) 6) B)
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3. Ha xnieryatoi 6ymare 1306pasuTe YeTHPEXYTONBHUK, TIONyYeHHbIH
TIOBOPOTOM /JaHHOT'O YeThIPEXyTrobHuKa ABCD BOKpYT Touku O Ha yroa
90°IpOTHB YacoBoii cTpesku (puc. 21.6).

C D
D C I
i ) 12
.+ B v
A y 63
a) 6) B)
Pue.21.6.

4. Orpesok CD nonyyeH IOBOPOTOM OTpe3ka AB Ha yron 90° mpotus
YacoBo# cTpesku (puc. 21.7). YKaKuTe LEHTpP MOBOPOTa.

D ¢ _— P
4 B 4
c D
¢
A B
a) 6) B)
Pume.21.7

5. Tpeyronbuuk DEF nosny4eH OBOPOTOM TpeyroabHuKa ABC Ha yron
90° o yacoBoii crpenke (puc. 21.8). YkaxkuTe LeHTp IIOBOPOTA.
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B B D
B E
D Al C. D A /\ N
E.DN
L F C

F E F C

a) 6) B)
[Puc. 21,8

6. LIeHTp CUMMETPHH KaKoro NopsiAka MMeeT NPaBIIbHBIA: a) IATHY-
TOJIBHUK; 6) MECTUYTONBHAK; B) CEMUYTONBHUK (puc. 21.9)?

ﬂ. ’ ’
‘Puc.21.9.

7. L|eHTpOM CHMMETPHH KaKOTO OPsi/Ka ABJIAeTcA TouKa O A: a) lle-
CTHyToNBHUKA; 6) BOCbMUYTONbHUKA, M306paKEHHOro Ha pucyHke 21.10?

a) 6)
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8. LIeHTPOM CMMeTpHH KaKOT'O NOPAAKA ABMAETCA TOYKA O Ui MHO-
TOYTO/IbHUKOB, H306paXKEHHEIX Ha pucyHKe 21.11?

26 101070060" 1242 100“8007 0°
Sor ii“"’ 5 130 “ L5808,
RS SRS T e
1607 A SMHIZKASX 0w 1607 RIS o
17077 ARz T e 17 AR e
o S oo - P
18 SRRLRLE e
e SN

9. LleHTp CMMMeTpHM KaKoro Nops/Aka MMEIOT CHEXHHKY (puc. 21.12)?

Ok



§ 22. IlapkeTs!

ITapkemom Ha IUIOCKOCTH Ha3bIBA€TCS TAKOE 3aIO/IHEHHE IIOCKOCTH
MHOTOYTObHUKAMH, [IPU KOTOPOM JIFOGbIe ZBa MHOTOYTONbHUKA JTH60
HMeIOT 06LIyI0 CTOPOHY, TM60 UMEIOT OBIIYIO BEPIIMHY, TG0 He MMEIOT
06IIUX TOYEK.

TlapkeT Ha3bIBAETCH NPAGUILHBIM, ECTU OH COCTOMT U3 TPABWIbHBIX
MHOTOYTOIbHUKOB U BOKPYT Ka)X/I0i BEPIIMHBI IPaBHIbHbIE MHOTOYTOJb-
HUKH PaCIoJIOKEHBI OAHMM U TEM JKe CIOCo6OM.

TIpuMephl NPaBUIbHBIX MAPKETOB JAIOT 3alOJHEHUS TJI0OCKOCTH
(puc. 22.1):

a) KBaJpaTaMH;

6) NpaBWILHEIMH TPEYroMbHUKAMH;

B) NpaBH. IIECTHYTC

a) 6)

B)
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Ha pucynke 22.2 npeacTas/ieHbl GpparMeHTHI IIPaBHIbHBIX TaPKETOB,
COCTaBJIEHHBIX U3 NPaBWILHBIX MHOTOYTOJIBHUKOB C Pa3HBIM YHCIOM
CTOPOH.

¢ s 8888

Sl

Bonpocsr
1. Yo Ha3eIBaeTCs MapKeTomM?
2. Kaxkoif mapkeT Ha3bIBaeTCs NPaBHILHBIM?
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3amaun
1. Ha xieTyaToi Gymare HapucyiiTe IIapKeT, COCTaB/I€HHBIH U3 KBa-
ZpaToB, PaBHbIX JAHHOMY Ha PHCYHKe 22.3, aHaJIOTMYHBIH MapKeTy Ha
pucyHke 22.1, a. Packpacbre KBaZpaThl TakK, YTOGbI COCEIHUE KBA/PATh!
6bUTH OKpallleHbl pa3HbIMH LBETaMH. Kaxoe HauMeHblIllee KOJIU4YeCTBO
LIBETOB /U1 3TOro notpebyerca?

2. Ha kneT4aroit Gymare HapuCyiTe ITapKeT, COCTAaBIEHHBIA U3 Tpey-
TONBHUKOB, PAaBHBIX JAHHOMY Ha PUCYHKe 22.4, aHaJIOTU4HBIH MTapKeTy
Ha pucyHke 22.1, 6. PackpacbTe TPeyroJbHUKH TakK, YTOOEI cOCeaHUE
TpeyrC 6BUIH OKP P useTamu. Kakoe HauMeHbIee
KOJIMYECTBO LIBETOB 1A 3TOrO noTpebyercs?
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3. Ha xiieTyaroi Gymare HapyCyiTe TapKeT, COCTABJIEHHBIN K3 IIECTH-
YTONbHUKOB, PaBHbIX JAHHOMY Ha PUCYHKe 22.5, aHaJIOTHHBEIA apKeTy
Ha pUCyHKe 22.1, B. PacKpacbTe IIeCTHYTOIbHUKY TaK, YTOGHI COCEAHHE
IIeCTUYTO/bHUKY ObUIM OKpAIleHbl Pa3sHEIMY L{BeTaMU. Kakoe HauMeHb-
IIee KOJIMYECTBO LBETOB AJIA 3TOr'0 MOTpebyeTcs?

4. Ha xsieTyaToii Gymare HapyCyiTe NapKeT, COCTAaB/IeHHBIA U3 KBaJpa-
TOB M TPEYTOJILHAKOB, PAaBHBIX JAHHBIM (PHC. 22.6), aHAJIOTHYHO NIApKeTy
Ha pHCyHKe 22.2, a. PacKkpackTe MHOTOYTOJIBbHHUKH TaK, YTOOBI COCEAHME
6bUIH OKpallleHbl Pa3HBIMHU L{BeTaMH. Kakoe HauMeHbliee KOJIUYeCTBO
1IBETOB IS TOrO rorpebyercs?




§ 22. INapxemst 153

5. Ha kieTyaToii Gymare HapucyiiTe apKeT, COCTABJIEHHBIN U3 MECTH-
yro; OB Y TPEYTC KOB, PaBHBIX (puc. 22.7), aHJIOTHIHO
napkeTy Ha pUcyHKe 22.2, 6. PackpachTe MHOIOYTONBHHKH TaK, YTOGBI
coceaiHUe 6bUTM OKpAIleHb! pasHbIMH LiBeTaMU. Kakoe HauMeHbIIee KO-
JIMYECTBO 1IBETOB /JJIf 3TOr0 noTpebyercs?

6. Ha ksieTyaroii Gymare HapucylTe NapKeT, COCTABJEHHBIH U3 BOCh-
MUYTOILHUKOB M KBaZIpaToB, PaBHbIX JaHHBIM (pHC. 22.8), aHa/IOTHYHO
napKeTy Ha pucyHKe 22.2, B. PackpacbTe MHOrOYTONBHHKH TaK, YTOGBI
cocezHKe OBUTH OKpAIEHbI pa3HBIMH LiBeTaMu, Kakoe HauMeHblee Ko-
JIMYECTBO LBETOB /I 3TOr0 noTpebyercsa?
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7. Ha xieryaroit Gymare HapuCyiTe apKeT, COCTaBIEHHBI U3 LIECTH-
yro. OB U TPEYTC OB, PABHBIX (puc. 22.9), aHaJIOTUYHO
TapKeTy Ha pUCyHKe 22.2, T. PacKpackTe MHOTOYTOJIBHHKH TaK, YTOObI
coceziHMe GBUTM OKpallleHbl Pa3HBIMH IIBeTaMH. Kakoe HauMeHbliee Ko-
JIMYECTBO IL[BETOB JUIA 9TOr0 NOTpebyeTcs?

8. Ha kueTyaroit Gymare HapuCylTe IapKeT, COCTAaBJIEHHBIH U3 KBa-
JIpaToB M TPEYrOAbHUKOB, PaBHBIX JaHHBIM (pHC. 22.10), aHaJIOrMYHO
napKeTy Ha pucyHke 22.2, /. PackpackTe MHOTOYTOJbHUKH TaK, YTOGBI
cocegHue 6pUTH OKpalI€Hbl pa3HbIMHU [IBE€TaMH. Kakoe HauMeHbIIee KO-
JIAYECTBO LIBETOB /I 3TOro NoTpebyeTcs?
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9. Ha ksieT4aToi GymMare HapHCyiiTe apKeT, COCTaB/IeHHbIH U3 IIEeCTH-
YTONLHUKOB, KBaJAPaTOB ¥ TPEYTONMbHUKOB, PaBHBIX JaHHEM (puc. 22.11),
aHAJIOTMYHO TapKeTy Ha PUCYHKe 22.2, . PacKkpackTe MHOIOYTOIbHUKHK
TaK, 4TOGE! cocefHUE GBUIN OKpalleHBl pa3HbIMM IBeTaMu. Kakoe Hau-
MeHblllee KONMYECTBO LIBETOB 1A 3TOro norpebyerca?

10. Ha kieT4aToi Gymare HapucyiTe apKeT, COCTaBJIeHHbIN U3 ABe-
Ha/ILIATHYTOJIbHUKOB U TPEYTC OB, PaBHBIX (puc. 22.12),
AHAJIOTMYHO NTAapKeTy Ha pUCyHKe 22.2, XK. PackpackTe MHOTOYTOIbHUKH
TakK, 4TOGH! coceiHUe GBUIM OKpalleHsI pasHBIMM IBeTaMu. Kakoe Hau-
MeHblilee KOJIMYECTBO L{BETOB /IS 9TOro MOTpebyeTca?
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11. Ha xreTyaToit 6ymare HapuCyiiTe IapKeT, COCTaB/IEHHBIH U3 JBe-
HaZaTUYTOJIbHUKOB, MIECTUYTOJILHUKOB M KBaZIDaTOB, PaBHAIX ZaHHBIM
(puc. 22.13), aHaIOTMYHO NTAPKETY Ha PUCYHKe 22.2, 3. PackpacsTe MHO-
TOYTOJIbHUKH TaK, 9TO6BI coceaHre (335173 OKpalleHbl pa3HbIMU [{BETaMH.
Kakoe HauMeHbIIIee KOJIMYECTBO LBETOB A/ STOro motpebyerca?

12. Ha ksietyaToit Gymare HapHcyiiTe TapKeT, COCTaB/IeHHbIH U3 Tpey-
TOJIbHUKOB, PaBHBIX JAHHOMY Ha PHCYHKe 22.14. PackpackTe TpeyrolbHHU-
KU TaK, YTOGbI COCe/IHHE TPEYTONbHUKH GbUIM OKpALIEHB! Pa3HBIMHU L{BE-
Tamu. Kakoe HauMeHblIee KOIMIECTBO LIBETOB /UIA 3TOro MoTpebyercs?
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13. Ha xieryaToii 6ymare HapucCyiTe IapKeT, COCTAaB/IeHHbI U3 ve-
THIPEXYTOJIbHUKOB, PaBHBIX JAaHHOMY Ha pucyHKe 22.15. Packpacsre
4eTHIPEXYTONBHUKHU TaK, YTOOHI COCE/IHIE YeTHIPEXYTONbHUKH GBUIH
OKpallleHH! pa3HbIMHU LiBeTaMu. Kakoe HauMeHblee KOIMYEeCTBO LIBETOB
U1 9TOrO oTpebyeTca?

14. Ha xneryaroi Gymare HapucyiTe IapKeT, COCTaBIEHHBIH U3
YEeTHIPEXYTC 0B, pPaBHBIX y Ha pucyHke 22.16. Packpackre
YeTHIPEXYTOJIbHAUKY TaK, YTOObI COCEZIHMUE YETHIPEXYTONBHUKY GHUTH
OKpallleHbl pa3HbIMHM [IBeTaMH. Kakoe HarMeHbIlee KOMMYeCTBO LIBETOB
2715 aToro norpebyerca?
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15. Ha xeT4aToii Gymare HapuCyiTe napKeT, COCTABIE€HHBINA U3 de-
TBIPEXYTONBHUKOB, PaBHbIX JAHHOMY Ha pUCyHKe 22.17. PackpacbTe
YeTHIPEXYTOBHUKHU TaK, YTOOBI COCEAHHME YETHIPEXYTONbHUKU GBUIH
OKpAUIEHbI Pa3HbIMH LIBETAMM. Kakoe HauMeHbIIee KOMMYECTBO LIBETOB
JJIs1 9TOTO MoTpebyercsa?

16. Ha xieryaToit Gymare HapuCyiiTe apKeT, COCTAaBIEHHEIN U3 lie-
CTHYTOJILHMKOB, PaBHBIX JAHHOMY Ha pucyHke 22.18. PackpackTe mre-
CTHYTO/IbHUKH TaK, YTOOBI COCE/JHHE MECTHYTONbHUKY GbUTH OKpalleHb!
pasHbIMM LBeTaMH. Kakoe HauMeHbllee KOIMYECTBO LBETOB JUIA 3TOr0
noTpebyeTcs?
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17. Ha xieruaroii Gymare HapucyiiTe IapKeT, COCTABIEHHBIA U3
TATHYTONBHUKOB, PaBHBIX JAHHOMY Ha pucyHKe 22.19. PackpacbTe 1i-
TUYTONbHUKH TaK, 9TOGBI coceaHue NATUYTONbHHUKHA (935,178 OKpaleHbl
PasHBIMH LBETaMH. Kakoe HauMeHblIee KOJIMYECTBO [IBETOB /Il 3TOr0
norpebyerca?

18. Ha xuieTyaTol Gymare HapucyiiTe mapKeT, COCTaBJeHHBINA U3 MHO-
TOYTOJIbHMKOB, PaBHBIX ZJAHHOMY Ha pucyHke 22.20. Packpacsre MHO-
TOYTOJIBHUKH TaK, YTOGBI COCEJHHE MHOTOYTObHUKM GbUTM OKpalIeHb!
PasHBIMHU LIBETAMH. Kakoe HavMeHbIlIee KOMTUYECTBO LBETOB IS 3TOrO
noTpeGyerca?
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19. Ha xreT4aToi GyMare HapuCyiTe IIapKeT, COCTABIEHHBIM U3 MHO-
TOYTOJILHUKOB, PaBHbIX JAHHOMY Ha puUcyHKe 22.21. PackpackTe MHO-
TOYTOJIbHUKH TaK, YTO6I COCe/IHHE MHOIOYTOIBHUKH GBUIM OKpaLIeHbl
PasHBIMM IjBeTaMM. Kakoe HanMeHblllee KOJTHIECTBO LIBETOB IS 3TOIO
notpebyercs?




§ 23*. KpuBsre

OAHHM u3 ApeBHeﬁme cmoco6oB OGPBSOBaHHﬁ KPUBBIX ABIAETCA
KHHEMaTU4eCKUH CHOC06, TIpY KOTOPOM KpHUBasa TIOJIy4YaeTCA KaK TpaeK-
TOPHA ABWKEHHUA TOYKH.

KpuBasi, KOTOPYIO OIMCHIBAET TOUKA, 3aKPEIUIEHHAA Ha OKPY>KHOCTH,
KaTsIeiics 110 IIPSIMO, HasbiBaeTcs Yukaoudoii (puc. 23.1), 4ro B ne-
PpeBoZie € rpevecKoro A3bIKa 03HaYaeT «KpyroobpasHas».

IlepBBIM, KTO CTaJl H3ydaTh LUKIONAY, Gbut Tamwieo Tamwrei (1564
1642). OH e npuAyMan 1 e€ HasBaHUE.

LlMKJI0MY, HANIPUMEP, ONMCHIBAET TOYKA, 3aKpeIUIEHHaA Ha o6oze
KoJleca BeJIOCUIIe/Ia, KaTAIIerocs 10 POBHOM Zopore.

Luknonza obnazaeT LeabiM PAZOM 3aMedaTelbHBIX CBOHCTB. YIOMs-
HEM O HEKOTOPBIX U3 HHX.

CaoiicTBo 1. (Jleaanas ropa.) B 1696 rogy W. BepHy/umy nocrasui
3a7ia4y O HaXOX/IeHWH KPUBOI HAUCKOPEHIIero crycka, Wi, HHaye ro-
BOps, 337124y O TOM, KaKOBa JO/DKHA 6BITH POpMa JIe/ITHOM TOPKH, YTOOEI,
CKaThIBAsCh [0 Heif, COBEPUIUTB ITyTh U3 HAYaIbHOH TOYKH A B KOHEIHYIO
TOYKY B 3a kpaTyaiiuiee BpeMs.
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fIcHO, 4TO KpaTYaHIIMM ITyTEM M3 TOYKH A B TOUKY B SAIBJIATCA OTpe-
30k AB (puc. 23.2, a). OfHaKO IIPY TaKOM IPAMC M
CKOPOCTh HaGMpaeTcs MeUIEHHO H 3aTpayeHHOe Ha CITYCK BPEMs OKa3bl-
BaeTcs 6obIIHAM.

A A
m” k’s
a) 6)

CkopocTh HabupaeTcsa TeM GhICTpee, 4eM Kpyde crycK. OfHaKo pu
KPYTOM CITyCKe Y/UIMHAETCA IyTh 110 KPUBOM M TeM CAMBIM yBEIMYMBa-
eTcA BpeMs ero npoxoxaeHus (puc. 23.2 6).

Cpeay MaTeMaTHKOB, pellaBIINX 3Ty 3ajavy, Obuin: I, JIeH6HuUL,
W. HeltoroH, I Jlonurans u . BepHyw. OHM Z0Ka3a/IH, YTO HCKOMOM
KPHUBO# AB/IAETCA NepeBEPHyTas LIMKIOUZA.

CBOicTBO 2. (Yack! ¢ MasTHUKOM.) Yackl ¢ 0GBIYHEIM MasTHUKOM He
MOTYT MATH TOYHO, ITOCKOJIBKY NEPUOA KoeGaHUi MasTHUKA 3aBUCUT
OT ero aMIuIMTyAb! (puc. 23.3, a). YeM Goblire aMIUIUTYAA, TeM GorbLie
nepuoz. lowtaszackuit yuéHsiit XprcTtuas IoiireHc (1629-1695) 3azancs
BOIPOCOM, 110 KaKO¥ KPHBOH ZI0/KEH JBUTaThCA IIAPUK HAa HUTKE MasT-
HHKa, 9TOGBI IEPHOZ €ro KoneGaHuUii He 3aBHUCEN OT aMIUIUTYABL. 3aMe-
THM, 4YTO B OGBIYHOM MasTHHKE KPUBO#, 110 KOTOPOM ABHWKETCA IIAPHK,
SBJIAETCA OKPY)XHOCTb.

6)
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Hckomoii KpUBOii OKasaac nepeBépHyTas LuKIonaa (puc. 23.3, 6).
Ecau, Hanpumep, B GopMe NepeBEPHYTON LMKIOMABI H3rOTOBUTD KEN06
1 ITYCTUTB 110 HEMY WIAPUK, TO IIEPHOZ ABMKEHNSA IapHKa MO AeHCTBUEM
CUJIBI TAXKECTHU HE SYAET 3aBUCETHh OT Ha4YaJbHOI'O €ro MOJOXEHHUA U OT
AMIUTATY/BL.

KpuBasi, KOTOPYIO ONKCHIBAET TOYKA, 3aKPEIUIEHHAA Ha TIPOAODKEHHH
paziuyca OKPYKHOCTH, KaTAIIEHCS IO PAMOA, Ha3bIBaeTes
yuxnoudoii (puc. 23.4).

VY,

A B
[Puc. 284

KpuBasi, KOTOPYIO ONMCHIBAET TOYKA, 3aKPEIUIEHHAs Ha pajuyce m{y<
TPH OKPYXKHOCTH, KaTAmeHcs 110 NpAMOH, TCA YKOP
yuxnoudoii (puc. 23.5).
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3amaun

1. M306pasuTe OKPY)XHOCTb paZiuyca 2 CM ¥ OTPe30K AB, paBHBIN AU~
He OKPY)KHOCTH, KaK IIOKa3aHO Ha pucyHKe 23.6. PaszenuTe oTpe3ok AB
Ha 8 paBHBIX 4acTel TOUKaMHU A, ..., A,. TlycTb TOUKa, 3aKpEIVIEHHAsA Ha
OKPY)XHOCTH, HaXOZAMUTCA B MOJIOXKEHUH A. OTMeTbTe MOJI0KEHUE DTON
TOYKH, KOIZIa KaTAMAACA OKPY)KHOCTb JOCTUTHET TOYKHU: a) B; 6) Ay B)
AyD)Ag B Aj;e) Ay x) Ag; 3) A,. CoefuHUTE IONTydeHHbIe TOUKH TUIaB-
HO¥H KpUBOH. IToTyquTe HUKIOUAY.

)

Az A: A5 A A B

2. Vi306pa3uTe OKPYXHOCTh paguyca 2 CM ¥ OTPe30K AB, paBHBIM
JUIHE OKPY>XHOCTH, KaK NTOKa3aHO Ha pUcyHKe 23.7. PaszieMTe OTpe3ok
AB Ha 8 paBHbIX YacTeil TO9KaMH A, ..., A,. [TycTb TOYKa 3aKperieHa Ha
TIPO/IO/DKEHUH PaZIyca OKPY)XXHOCTH. OTMETBTE IOJNIOXKEHHUE TOM TOYKH,
KOI/la KaTAIAsACs OKPY)KHOCTb JOCTUTHET TOYKM: a) B; 6) A,; B) A;; 1) Ag;
) Aj; ) A %) Ag; 3) A,. CoeiMHUTE TIOTTy4eHHbIE TOYKHU IUIABHOM KPH-
BOH. ITo/yuuTe y/UIMHEHHYIO IHUKJIOHAY.

(10000000

Ay Ay A3 Ay A Ay A7 B
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3. W3o6pasuTe OKPY)XHOCTb pajuyca 2 CM ¥ OTPe30K AB, paBHBIH AT~
He OKPY>KHOCTH, KaK NI0OKa3aHo Ha pucyHKe 23.8. Paszenure oTpe3ok AB
Ha 8 paBHBIX YacTell TOYKaMHU A, ..., A,. ITyCTb TOuKa, 3aKpeIUIEHHas HA
Ppazuyce OKPY)KHOCTH, HaXOJUTCA B MONOXeHUH A. OTMETBTe N0JI0XKeHHe
3TOM TOYKH, KOI/Ia KaTAIAsACs OKPY)KHOCTb IOCTHTHET TOYKH: a) B; 6) A,;
B) A;T) Ag R Ajs €) A k) Ag; 3) A,. CoelMHHTE MOMyYEeHHBIE TOYKH
IUIABHOM KpHMBO#. [10/ydnTe YKOPOYEHHYIO IIUKIOUAY.

S0

A

4
Prc.23.8

4. IycTh NPaBWIBHBIA TPEyroMbHUK KaTUTCA 1O npaAMoi AB. Touka
3aKpeIUieHa B BepuinHe A. M306pa3uTe TPEyroNTbHUKH, KaK MOKa3aHO
Ha pucyHke 23.9. OTMeTbTe MOJNOKEHUsA 3aKPEIUVIEHHOM TOYKH, KOrZa
CTOpOHA TPeyTo/bHUKa 3aiiMET nonioxenue: a) A A ; 6) A,B. Coepunure
TIOJTyYeHHble TOYKH IUIaBHOM KPUBOM. TT0/ydHTe TPAaeKTOPHIO ABIKEHHUS
BEpLINHEI IPaBWILHOTO TPEyTroIbHUKA, KAaTAIErocs 1o IPAMOK.

—
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5. IlycTs KBaZpar KaTUTCA 10 npAMoit AB. Touka 3aKperuieHa B BEpIIi-
He A. VI306pasuTe KBaJpaThl, KaK OKa3aHo Ha pucyHke 23.10. OTMeTs-
Te TMOJN0XKEHUA 3aKPeIUIEHHOMH TOYKM, KOTZla CTOPOHA KBajpaTa 3aiMéET
nonoxenue: a) AA,; 6) AA;; B) A;B. CoelMHHUTE TIOTyYEHHBIE TOUKU
IUIABHOM KPUBOH. ITo/yuHTe TPaeKTOPHIO ABIDKEHHA BEPIIMHEI KBaipaTa,
KaTAILIErocs 1o NpsMOoM.

A Ay A, Ag B
‘Puc.23.10

6. ITycTh MpaBWIBHBIH MIECTHYTOMBHUK KaTUTCA 10 npsMoi AB. Touka
3aKperUleHa B BepuruHe A. M306pasuTe IIeCTHYTONBHUKY, KaK IIOKa3aHO
Ha pucyHke 23.11. OTMeTbTe MONOXEeHHA 3aKPEIUIEHHOH TOYKH, KOrza
CTOPOHA IIECTHYTC 3aMET MOJIC a)AA,;6)AA;;B)AA,;
r) AA,; 1) AB. CoeiuHuTe TOTyYeHHBIe TOYKH IUIaBHO# KpHBOii. IToy-
YKTE TPAEKTOPHIO IBIKEHHA BEPIIMHbI IIECTUYTONbHUKA, KaTAErocs
TI0 TIPAMOH.

—
e T ey e et e
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TpaeKTopysl ABWKEHHA TOYKH, 3aKPEIUIEHHOM Ha OKPY)XHOCTH, KaTsi-
1teiics 10 APYTO# OKPYSKHOCTH TOTO JKE Pajuyca, HasbiBaeTes Kapouo-
udoii (puc. 23.12).

KpuBasi, KOTOPYIO OIMCHIBAET TOYKA, 3aKPEIUIEHHAsA Ha IPOAO/DKEHIN
Ppajuyca OKPY>KHOCTH, KaTALIEHCs 110 APYToif OKPY>KHOCTH, Ha3hbIBAeTCH
yonunénHoil kapououdoii (puc. 23.13).

‘\

KpuBast, KOTOPYIO ONKCHIBAET TOYKA, 3aKPEIVIEHHAA Ha Pajiuyce BHY-
TPH OKPY>KHOCTH, KaTAILIEHCS 110 IPYrOH OKPYXKHOCTH, Ha3bIBAETCS YKO-

pouenHoil kapduoudoii (puc. 23.14).
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7. U306pasuTe OKPY)KHOCTH, Kak [IOKa3aHO Ha pucyHke 23.15. Pasze-
JIATE OKPYXKHOCTD Ha 8 PAaBHBIX YacTel TOYKaMHU A, ..., A,. TTycTb TouKa,
3aKpeIUIéHHasA Ha OKPY)XKHOCTH, HaXOAUTCA B TOJIOKeHUH A. OTMeTBTe
TIOJIOXKEHHE STOM TOYKH, KOIZ|a KaTANAACH OKPY)KHOCTb JOCTUIHET TOY-
ku:a)A;6) A;B)AGT) A 1) A,; €) A; %) A,. CoeMHUTE TOJTyIeHHbIE
TOYKH IUIABHOM KPUBOM. IToTyduTe KapAHOHAY.

Ay A2 A,
43 Aq
Ag
‘Puc. 23.15

8. I306pasuTe OKPY)XXHOCTH, KaK II0Ka3aHO Ha pucyHKke 23.16. Pasze-
JIUTE OKPY>XHOCTD Ha 8 PaBHBIX YacTei TOYKaMK A, ..., A, TIycTb TOUKa,
3aKpeIUIEHHAs Ha MPOAO/DKEHUM paJuyca KaTAIeHcs OKPYXKHOCTH,
HaXO/UTCA B MOJIOXKeHUH A. OTMeThbTe NOJIOXKEHHUe STON TOYKH, KOTrAa
KaTAW@AACsA OKPY)KHOCTb AOCTUTHET ToukH: a) A,; 6) A,; B) A T) A 1) A
e) A;; %) A,. CoeMHUTE TOTyYeHHEIE TOYKH IUIABHOM KPUBOHA. IToydure
YATMHEHHYIO KapJHOHAY.
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9. M306pa3uTe OKPY)XHOCTH, KaK NOKA3aHO Ha pucyHke 23.17. Pa3-
JieuTe OKPY)XHOCTb Ha 8 paBHBIX YacTel TOYKaMHU A, ..., A,. IlycTs
TOYKa, 3aKpeIUIEHHas Ha pajuyce KaTAmenca OKPY>KHOCTH, HaXOAUTCS
B NONIOKEHUH A. OTMEThTe MOJIOXKEHHE 3TON TOYKM, KOTZa KaTAIasacsa
OKPYXXHOCTb JIOCTHTHET TOUKH: a) A,; 6) Aj; B) A1) A;s ) Aj; €) A
%) A,. CoeAMHUTE NOMyeHHbIE TOYKHU IUIABHON KpUBOiA. [ToyuuTe yKo-
POYEHHYIO KapAHOUIY.

Ag 42 A,
A5 Aq
Aq
(Puc. 2317

10. TTycTh NpaBWIbHBIN TPEYTOILHUK KaTUTCA 110 IPyrOMY MPaBWILHO-
My TpeyronbHuKy ABC. Touka 3akpervieHa B Bepumse A (puc. 23.18). Ot-
MeTBTe TOJIOKEHUs 3aKPEIVIEHHOM TOYKH, KOIZja CTOPOHA TPEYTONbHUKA
3aliMET nosioxkenue: a) BC; 6) CA. CoequHHTe TONTyYeHHbIE TOYKH IUIaB-
HOM KpUBO#A. ITo/yunTe TPaeKTOPHIO ZIBYIKEHNS BEPUIMHbI IIPABWILHOTO
TPEYroJNbHUKA, KaTALEroCs 10 APYTOMY NPaBHILHOMY TPEYTONbHHUKY.

11. IlycTs KBaZpaT KaTUTCA 1O ApyroMy kKBaapary ABCD. Touka 3akpe-
wieHa B Bepumze A (puc. 23.19). OTMeTbTe ONOXKEHHs 3aKPeIUIEHHOK
TOYKY, KOIZIa CTOpPOHA KBaZipaTa 3aiiMér nooxeHue: a) BC; 6) CD; B) DA.
CoeavHHUTE NOJTy4eHHbIE TOYKH IUIABHOM KPUBOL. [TOTy4HTe TPAEKTOPHIO
JIBIDKEHNs BEPIIMHBI KBA/[paTa, KaTAIErocs 1o ApyroMy KBaZipary.

B \ c B
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12. TlycTh NpaBWIBHBIH IIECTHYTOMBHUK KATUTCA T10 APYTOMY NIPaBHIb-
HOMYy IecTUyronbHuKy ABCDEF. Touka 3akpervieHa B BepiuiHe A (puc.
23.20). OTMeTbTe IOMOXKEHUs 3aKPEIUIEHHON TOYKH, KOTZA CTOPOHA
KaTALIerocs MeCTUYToNbHUKA 3aiMET noioxeHue: a) BC; 6) CD; B) DE;
r) EF; x) FA. CoenvHuTE NOJTy4eHHBIE TOYKH IUIABHOM KpUBOi. [Tomyuu-
T€ TPAEKTOPHIO JBMIKEHHSA BEPIIMHEI IIECTHYTONBHUKA, KaTALIErOCH 110
ZIpYTOMY IIECTHYTOIbHUKY.

F
‘Puc. 23.20.

13. M306pasuTe OKPYKHOCTH, KacaroLuecst BHEIHUM 06pa3oM Apyroi
OKpYXXHOCTH B 3 pa3sa GosbIIero paguyca, Kak MOKa3aHO Ha PUCYHKe
23.21. TlycTh TOYKA, 3aKpeIUIEHHAA Ha MaJ€HbKOM OKPYXXHOCTH, HaXo0-
AUTCA B NIONIOKEeHUH A. OTMEThTe NMONOXEHUA 3aKPEeIUIEHHON TOYKH,
KOT/Z[a KaTAIasAcs OKPYXKHOCTb GyZIeT KacaTbCsl GOMBINOM OKPY)KHOCTH B
Touke: a) A; 6) A; B) Ay 1) A B) A, (BocmombayidTech TeM, YTO JUTHHA
MaJIeHbKOM OKPY)XHOCTH B 3 pa3a MeHblle JIMHBI GOJBIION OKPYXHO-
cri.) C Te TOJTy TOYKH IL ¥ KpUBOIA.
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14. Vi306pasuTe OKPY)KHOCTH, KACAIOLIMECs BHEITHUM 06pa3oM Apyroi
OKPY)XHOCTH B 2,5 pa3a Gosbluero pajiiyca, Kak oka3aHO Ha PUCyHKe
23.22. [TycTh TOYKA, 3aKpeIUIEHHAsA Ha MaJIeHbKOM OKPYXHOCTH, Ha-
XOAUTCA B MONOXKEHUH A. OTMETbTe TONIOKEHNA 3aKPEIUIEHHOH TOYKH,
KOTr/Ja KaTAWAsAcs OKPYXKHOCTb GyZeT KacaTbCs GONBIION OKPYKHOCTH
B Touke: a) A; 6) A,; B) A;; 1) A,. (Bocronb3yiTech TeM, 4TO UIHHA Ma-
JIEHbKOM OKPY)KHOCTH B 2,5 pa3a MeHbIle JIMHBI GOJBIION OKPYXXHOCTH.)
CoeaMHHUTE TIOMy4YeHHBIE TOYKHM IUTaBHON KPUBOM.

15. Ms06pa3uTe OKPY)XHOCTH, Kacaiouuecs BHYTPEHHUM 06pa3om
JIPyToi OKPYXXHOCTH B 4 pasa GoJbIIero pazinyca, Kak IIOKa3saHO Ha pH-
cynke 23.23. [TycTh TOUKa, 3aKPEIUIEHHAA HA MaJIEHBKOM OKPYKHOCTH,
HAXOZWTCS B MONIOKeHUH A. OTMETBTE NOJIOKEHHUS 3aKPEIUIEHHOM TOUYKH,
KOTI/Z|a KaTsAIascs OKPYXKHOCTb 6yZeT KacaTbesl 60/IbIIOi OKPY)KHOCTH B
Touke: a) A; 6) A,; B) A;; T) A 1) A €) Ag; %) A,. (Bocrionbayiiech TeM,
YTO /UIMHA MAJIEHbKON OKDY)KHOCTH B 4 Pasa MeHblle ATMHBI G60bIOi
OKpYXHOCTH.) COeIMHUTE MOMyYeHHBIe TOYKH IUIaBHOH KpHBOM. ITomy-

KpUBas Ha3bIBAETCA )poudoil
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16. U306pasuTe OKPYKHOCTH, Kacarouuecss BHYTPEHHUM 06pasoMm
ApYTO# OKPY)XHOCTH B 2,5 pa3a 60/b1Iero pajuyca, Kak MoKasaHo Ha
pucyHke 23.24. ITycTb TOYKa, 3aKPeIVIEHHAs Ha MaJIEHbKOW OKPY)KHOCTH,
HAXO/IUTCA B NONIOXeHUH A. OTMeTBTe TOI0KEeHUA 3aKPEIUVIEHHON TOYKH,
KOI/ja KaTAIascs OKPY>KHOCTh OyZIeT KacaTbCsi GOMBINOi OKPY)KHOCTH B
Touke: a) A; 6) A,; B) A;; 1) A m Ag e) Ag %) A,. (Bocrionbayiitecs TeM,
9TO JUIMHA MaJeHbKOM OKPY)XXHOCTH B 2,5 pa3a MeHbIIIe UIMHE! GOIbIIOi
OKpYXHOCTH.) COeZIMHUTE TOJTyYeHHBIE TOYKH TUIABHOM KPUBOM.

Al
A,
A
AS
2,
Puc; 23.24

17. IlycThb KBaZipaT KaTUTCA BHYTpU Apyroro ksaapaTa ABCD. Touka 3a-
KperuieHa B BepmiiHe A (puc. 23.25). Ha xierdaroi 6ymare u3o6pasure
KBaZ[paThl ¥ TPAEKTOPHUIO JBIXKEHUA TOYKH, 3aKPEIUIEHHON B BEepIINHE
KBazipara.

c B

_{_




§ 24. Pazpezannsa
1. Ha xsieT4aroii Gymare u306pasure TPEYTONbHUK, KaK Ha PUCYHKe

24.1. TlpoBeAuTe KaKylo-HUOYAb MPAMYIO, AEJALIYIO STOT TPeYTroMbHUK
Ha /iB€ paBHbIE JaCTH.

a) 6)
‘Puc. 241

2. Ha kieryaroii 6ymare u3o6pasure YeTHIPEXYTONbHUK, KaK HA PH-
cyHke 24.2. [TpoBezuTe KaKyio-HUGY/b IPAMYIO, AEJIANIYIO STOT YETHIPE-
XYTO/IHUK Ha ZIB€ PaBHbIE YaCTH.

a) 6)
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3. Ha kner4aroit Gymare u3o6pasuTe 4eTHIPEXYTOIBHUK, KaK HA PU-
CcyHKe 24.3. Yepes TOUKY A IPOBE/IUTE PAMYIO, €JIALLYIO STOT YETHIPE-
XYTOJIbHUK Ha /IBe paBHbIE YaCTH.

- X

a) 6)
‘Puc.24.3

4. Ha xiietyaroi Gymare n306pasuTe MHOTOYTOJIBHUK, KaK HA PHCYHKe

24.4. Yepes TOYKy A NIpoBeZiuTe NPAMYIO, AE/ALIYIO 3TOT MHOTOYTOJIBHUK
Ha /IBé paBHbIe YaCTH.
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5. Ha xnieTyaroii 6ymare u3o6pasure napajuieiorpamMm, Kak Ha pUCyH-
ke 24.5. [TpoBeauTe NpsAMYIO, pa3pe3as I10 KOTOPO# 3TOT NapaJulesior-
PaMM, U3 NOJTy4eHHBIX YaCTei MOXXHO CJIOKUTb NPSIMOYTOJIbHHUK.

6. Ha xietyaroit 6ymare u3obpasute TPeyroJbHUK, KaK Ha PUCYHKe
24.6. TIpoBeauTe NPAMYIO, pa3pe3as 110 KOTOPO#t 3TOT TPEYTONbHHUK, U3
TIONy4YEHHBIX YacTeil MOXXHO CJIOXKHUThH NPAMOYTONBHHUK.

6)
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7. Ha xier4artoit Gymare u306pasure YeTHIPEXYTOIBHMK, KAK HA PUCYH-
Ke 24.7. [IpoBeawTe NPAMYIO, Pa3pe3aB IO KOTOPOH 3TOT YeTHPEXYTOMb-
HUK, U3 NIOJIy4EeHHBIX YacTeil MOXKHO CJIOXKHUTb TPEYTOIbHHK.

8. Ha xsieTyatoii Gymare #306pasuTe YeTHIPEXYTONbHUK, KK HA PUCYH-
ke 24.8. Ilp T€ NPAMYIO, Pasp TI0 KOTOPO# 3TOT YeThIPEXYTOb-
HUK, U3 TI0JIy9eHHBIX YacTei MOXKHO CJIOXKHTh TPEYTONbHHUK.
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9. Ha xieryaToii Gymare u300pasuTe HIECTUYTONbHUK, KAK Ha PUCYHKE
24.9. IlpoBeAuTe NPAMYIO, paspesas 110 KOTOPOi 3TOT MHOTOYTO/BHUK,
M3 MOJTYyYeHHBIX YacTeil MOXHO CIOXKHUTh TnapajuiesiorpaMm.

10. Ha xsietyaToii Gymare 1306pasuTe MHOIOYTOJbHHUK, KaK Ha PUCYH-
Ke 24.10. PaspexsTe ero Ha YeThIpe PaBHBIE YaCTH.
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11. Ha xetyaroi 6ymare usobpasure MHOTOYTONBHUK, KaK Ha PU-
cyHKe 24.11. PaspejxbTe ero Ha ABe 4acTH, U3 KOTOPBIX MOXHO CJIOXKHTh
KBaJpar.

a )
Puc. 24.11

12. Ha xnretyaroit Gymare 1306pasute MHOTOYTOIbHUK, KaK Ha PU-
CyHKe 24.12. PaspexbTe ero Ha HECKO/IbKO JacTeH, U3 KOTOPBIX MOXHO
CJIOKUTB KBaZpar.

13. Ha xreryaroii 6ymare uso6pasute MHOrOYTOIBHHK, KaK Ha PUCYH-
Ke 24.13. PazpexbTe ero Ha jBe paBHbIE YaCTH TakK, YTOOHI B KaKAOMN U3
HUX GbUIa 3BE37109KA.



§ 25. Ilnomans

I[L1omazps GUrypbl XapaKTepu3yeT BETMYMHY YaCTH IUIOCKOCTH, KOTO-
PpyIo 3aHMMaeT 3Ta purypa.

Vamepenue 1womazan Gurypsl, Kak ¥ U3MepeHue ANUHBI OTPE3Ka,
OCHOBAHO HA CPaBHEHWHM 3TOM GUrypHI ¢ GUIYPOH, IUIONIAAb KOTOPOH
TPUHUMAETCA 32 eJMHHUILY.

3a efMHUIlY U3MEPEHHUs IUIONa/AH IPUHUMAETCA KBapaT Co CTOPO-
HOM, PaBHOM eAMHUIle U3MePeHUs ANUHEL. OH Ha3bIBAaeTCA eQUHUY-
HblM keadpamom. Hanpumep, ecliv 3a eMHUILY M3MEPEHHUs JJIUHBI
npuHUMaeTca 1 MM, 1 cM win 1 M, TO 3a eAMHULY U3MEpPEeHHs IUIOazu
NPUHUMAaeTCs KBaZipaT, CTOPOHa KOTOPOro paBHa COOTBETCTBEHHO 1 MM,
1 cm win 1 M. Tako#t KBaApaT HasbIBaeTCA KBaAPaTHBIM MU/LUTUMETPOM,
KBaZ[paTHbIM CAHTUMETPOM WIM KBAZPATHEIM METPOM COOTBETCTBEHHO.

MOJKHO CKa3arh, 4TO NI0UAdb Huzypol — 5TO YHUCIIO, TIOTYIAOMIEECH
B peay/bTaTe M3MEPEHHs U MOKa3hIBalollee, CKOJIbKO Pa3 eIMHUYHBIN
KBaZIpaT ¥ ero YacTH yKJIaJBIBAIOTCA B JAaHHOM durype.

Ihromazas GpUrypsl 3aBHCHT OT €JMHMIIBI M3MEPEHHUS, I0OITOMY B CTy4a-
SIX, KOIZia MOTYT BO3HMKHYTb HeZl0pasy , TIoCTe IWIOIAZM
S yKasbIBAIOT eIMHHUITY U3MepeHHs, Hanpumep, S MM?, S cm?, S M2,

JU1st ruowmaziedt IIOCKHX GpUIyp CrpaBe/IMBhI CBOMCTBA, aHATIOTHYHbIE
CBOMCTBaM ZUIMH OTPE3KOB.

CBoiicTBO 1. PaBHble QUTYpPHI UMEIOT PaBHbIE TUIOMIAAH.

CaoiicTBO 2. EUi durypa cocrasieHa U3 ByX WIH HECKONBKHUX G-
Iyp, TO €€ IIomazjb paBHa CyMMe IUIOLIaZiell 3TUX Gpuryp.

/lBe GUrypHl HAa3bIBAIOTCA PAGHOBEAUKUMU, €CTH OHH UMEIOT OAU-
HAKOBYIO ILIONIA/b.

PaccMOTpUM NIPUMEPBI HaXOXKAEHUs TUIoLIazei Guryp.
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IIpumep 1. Ha pucynke 25.1 nokasaH NpAMOYTOJIBHUK CO CTOPOHAMKU
4 u 3. fIcHO, 4TO B HEM yKJIaZbIBaeTCA 12 eMHUYHBIX KBaZpaToB, CIeS0-
BaTEeJIbHO, €r0 IVIONAAb paBHa 12,

B obmieM ciyyae IUIOmIazb MpsSMOYTOIbHHKA PaBHA POU3BEAEHUIO
ABYX €r0 COCEZIHUX CTOPOH, T. €. VI IUIOma/y S NPAMOYTONbHUKA, COCeZ-
HHe CTOPOHBI KOTOPOT'O PaBHHI a b, uMeeT MecTo popmyna

S=a-b.
B 4acTHOCTH, TUIOIa/b KBaZpaTa co CTOPOHOM a paBHa a’.

IIpumep 2. Ha pucyHke 25.2 noKasaH NPAMOYTOIbHEIH TPEYTONBHUK,
KaTeThl KOTOPOro paBHHI 4 U 3. /[Ba TaKMX TPEYTOJbHHKA COCTABJIAIOT
NPAMOYTOJIBHUK CO CTOPOHaMH 4 U 3. CiejoBaTe/IbHO, IUIOMIaAb IPAMO-
YTOJIBHOTO TPEYTOJIbHMKA PaBHA IOJIOBHMHE IUIONIA/M NPAMOYTOIbHUKA,
T. €. paBHa 6.

B ofmem ciydae 1iomazb IpsAMOYTOIBHOTO TPEYTOJIbHUKA PaBHA 110~
JIOBUHE IPOM3BE/ICHUA €TI0 KaTeTOB, T. €. V1A IUIONA/X S MPAMOYTONbHO-
'O TPeYTOBHUKA, KaTeThl KOTOPOrO PaBHHI a U b, uMeeT Mecto popmysa

S=la-b.
2
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IMpumep 3. Ha pucynke 25.3 nokasaH napajuieJiorpaMM, OfHa CTo-
POHa KOTOpOro paBHa 4, a BEICOTA, ONylleHHasA Ha He€, paBHa 3. 3TOT
napajuiesiorpaMm 6yzeT cocrasieH u3 Tpareuuu FBCD U TpeyroJibHUKa
AFD. TipsimoyronbHuK FECD cocTaB/ieH U3 TOM jKe TPaIeliuy U TPeyrob-
Huka BEC, nIpuyéM IUIomazs TpeyroabHuka AFD paBHA IUIOLIA/AH TPEy-
ronbHuKa BEC. CieioBaTesbHO, IUIolazp napauienorpamma ABCD paBHa
IOy npsAMoyronbHuka FECD, T. e. paBHa 12.

B o6mem cryyae /Ui IIOMAJM S TapajulesiorpaMMa o CTOPOHOH a
BBICOTO# h, IPOBE/IEHHOM K Hei, MeeT MecTo popMyna

S=a-h.

Ipumep 4. Ha pucynke 25.4 nokasaH TpeyroJabHUK, OZHa CTOPOHA
KOTOPOTro paBHa 4, a BBICOTa, ONyIIeHHasA Ha Heé, paBHa 3. TOT Tpe-
YTOJILHUK COCTABJIEH U3 ZBYX IPAMOYTONBHbIX TPEYTOMbHUKOB, TUIOMai
KOTOPBIX paBHEI 4,5 U 1,5. [l1omazs UCXOAHOTO TPEYroJbHUKA PaBHA
CyMMe IUIOIaZei ATHX IPAMOYTOIbHBIX TPEYTONLHHKOB, T, €, pPaBHa 6,

B obuiem ciryyae st IIOW@AAK S TPEYTONIbHUKA CO CTOPOHOM a ¥ BHI-
cOTOi h, IPOBEZIEHHOM K Hel, MMeeT MecTo GopMyna

B ol
2



182 § 25. ITnowads

IIpumep 5. [L1omazas MHOrOYroNMbHHKA MOXHO BHIYMCIIATE, pa3buBas
€ro Ha IPAMOYTO/IbHUKH, TTapa/Ule/IorpaMMBI ¥ TpeyrobHUKY. Ha pucyH-
Ke 25.5 oKa3aH IeCTHYTOJIbHUK, Pa3bUTHIN Ha MPAMOYTONBHUK U ABa
TpeyroJbHUKa. [1omazs npAMOyToIbHYKA PaBHA 8, IO/ TPEYToib-
HUKOB paBHHI 2. Cl1e/IoBaTe/IbHO, IUIOIAAb MECTUYTOMbHUKA paBHa 12.

Bonpocsr
1. Yro npuHMMaeTcs 3a eJMHUILY U3MepeHHs TUIoaau?
2. Kakue 1e QUryphbl HasbIBalOTCA PaBHOBETUKHUMMU?
3. Yemy paBHa IUI0mazb NPAMOYTONEHUKA?
4. YeMy paBHa IUIOIaJb NIPSMOYTONBHOTO TPEYTObHUKA?
5. YeMy paBHa IUIoIajb napauiesorpaMma?
6. Yemy paBHa IUIOIaZb TPEYTONbHUKA?
7. Kak BBIMMC/IAETCA IUIONIA/b MHOTOYTO/IbHUKA?
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3amaum
1. Bo CKOJIBKO pa3 yBeJIMIUTCSA IUIONIA/b KBaZpaTa, EC/I ero CTOPOHBI
yBeJIMYUTH B: @) 2 pasa; 6) 3 pasa (puc. 25.6)?

a) 6)

2. Bo CKOJIBKO pa3 YMEHBIIMTCA IUIOLa/b IPSAMOYroOIbHIKA, EC/IM €ro
CTOPOHBI yMEHBIUUTB B: a) 2 pasa; 6) 3 pasa (puc. 25.7)?

- ]
a) 6)

3. Kak uaMeHHUTCA IUIoNmajb NPAMOYTOIbHUKA, €C/I OAHY €r0 CTOPOHY:
a) yMeHbIHUTD B 2 pasa; 6) yBenmduTsb B 3 pasa (puc. 25.8)?

a) 6)
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4. Ha pucyHke 25.9 yKaXuTe paBHOBEIUKHE GHUTypHL.

5. Ha#iaure riomazp Guryp Ha pucyske 25.10.
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6. Haiijie IUIOIIaii MHOTOYTOJIBHUKOB, M300P)KEHHBIX Ha PUCYHKE
25.11, Bce yribl KOTOPBIX IIPAMBIE.

1
1 1
1
il 2 2
2 L 2
. 2
3
a) 6) 1

7. Haitaute mwiomazap Gurypsl, sBasionieics 06befHHEHHEM BYX
€AMHUYHBIX KBa/[paToOB, BEPIIMHA OZHOrO M3 KOTOPBIX PACIONoXeHa B
LieHTpe APYroro, Kak MoKa3aHO Ha pucyHke 25.12.

8. TIpAMOYTOILHUK CO CTOPOHAMH 2 M 4 IOBEPHYT BOKPYT TO4KHM O me-
pecedeHus ero AuaroHanei Ha yrozn 90° (puc. 25.13). Haifqure nuiomazs
o6lIeli 9acTH MCXOJHOrO NPAMOYTONIbHUKA ¥ OBEPHYTOTO.
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9. HaiiauTe miomagy TpeyroabHUKOB, H306PaKEHHBIX Ha PUCYHKE
25.14.

6).
Puc.25.14

a)

10. Haiiaure muiomazid TPeyrolbHUKOB, M306PYKEHHBIX HA PUCYHKe
25.15.

.

11. Ha pucyske 25.16 ykaxuTe paBHOBENTHKHE QHUIYPEL.
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12. HaiiauTe 1uIomazp napauieorpaMMoB Ha pucyHKe 25.17.

a) 6)
‘Puc. 2517

13. Ha pucyHke 25.18 yKa)kuTe paBHOBeIMKHE GHUTyphL.

*) 1 g % H .3). L E“):
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14. Haiizue 1ionazib 4eTHPEXYTONBHUKOB Ha PUCYHKe 25.19.

6)
‘Pue. 25.19.

15. Hatizmre mwiomazp 4eTHIpEXYTO/IBHUKOB Ha PUCyHKe 25.20.

R L
‘Puc. 25.20.

16. HaiizuTe mwioma/e YeTHpPEXYTOILHUKOB HA PUCYHKe 25.21,
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17. Haiizure mwiomasb TpEyroJbHUKOB Ha PUCYHKe 25.22.

0)
[Puc. 25.22.

18. Haiigure mwiomazas TpeyroabHUKOB Ha PUCYHKe 25.23.

6)
Puc.25.23

19. HaiiuTe Muiomazs IATUYTONLHUKOB Ha PUCYHKe 25.24.
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20. HaiizuTe 1wiomazb MHOTOYTONBHMKOB Ha PHCYHKe 25.25.

21. Haiigure mwiomazs MHOTOYTOIBHMKOB Ha PUCYHKe 25.26.

22. Kpy2068bLm CeKmopoM Ha3bIBAaeTCA YaCTh KPYTa, 3aK/II0YEHHAsA
BHYTpH yT/Ia C BEPIIMHOM B IIeHTpe 3TOro Kpyra (puc, 25.27).

Kakyzo yacTb IUIomau Kpyra CocTaB/IsAeT IUIomab KPyroBoro ceKTopa
C yIiIoMm, paBHEIM: a) 90° 6) 45°; B) 60°?



§ 25. Inowads 191

23, Haitzure ruomazp GUrypbl, OrpaHHUeHHOM TPeMs AyraMu OKPYXK-
HOCTH pajuyca 2 (puc. 25.28).




§ 26. 06Bém

O6BEM GUryphl XapaKTepUayeT BEIMYNHY 9ACTH POCTPAHCTBA, KOTO-
PyIo 3aHUMaer dTa durypa.

Viamepenue 06béMa GUIyphI, KaK M U3MEPEHHE /UTMHbI OTPE3Ka, OCHO-
BaHO Ha CPaBHEHMH 3TO GUTYPEI ¢ GHUTYpPOH, 06BEM KOTOPOi IPUHUMA-
eTcs 3 e/MHMUILY.

3a e;MHMIlY M3MepeHUs 06bEMa IPHHUMAETCs Ky6 ¢ pe6poM, paBHBIM
€/IMHUIIe U3MEPeHHs JUIMHBL. OH Ha3hBAETC eOUHUUHBIM KYGOM.
Hanpumep, eciv 3a eAMHHUIY U3MePeHHs JUIMHBI PUHUMaeTca 1 MM,
1 cm wm 1 M, To 33 eAMHMI M3MepeHUs 06BbEMa NpUHUMaeTcs Ky6,
Pe6po KOTOPOro paBHO COOTBETCTBEHHO 1 MM, 1 cM win 1 M. Takoi Ky6
HasbIBaeTCs KyOU4ecKMM MWUIMMETPOM, KyOHIeCKIM CAaHTUMETPOM WIH
Ky6UYeCKMM METPOM COOTBETCTBEHHO.

MOo3XHO cKa3arh, 4T0 06%€m huzypet — 3TO YHUCIIO, NIOTyJAOLIEeCs B
pesyJibTaTe U3MepeHHUs U NMOKA3BIBaIoIee, CKONBKO Pa3 eIMHUYHBIN Ky6
M €ro YacTH YKJIaJbIBAlOTCA B JAHHOM durype.

0O6BEM GUTYPHI 3aBUCHT OT €AMHHULIB H3BMEPEHHU, IOITOMY B CIIy4asiX,
KOTZia MOTYT BOSHUKHYTh HeZIopasyMeHHsl, I0CTIe BeIMYUHEL 06bEéMa V
YKa3hIBAIOT eIMHUITy U3MepeHHs, Hanpumep, V Mm3, V em?, V M2,

Ji1s1 06'BEMOB POCTPAHCTBEHHEIX GUIYp CIIpaBeIMBLI CBOMCTBA, aHa-
JIOTHYHbIE CBOMCTBAM //INH OTPE3KOB.

CaoiicTBO 1. PaBHEIE QUIYPBI UMEIOT PaBHEIE O6BEMBL.
CBoiicTBO 2. Ecii dpurypa cocTasieHa U3 BYX WIH HECKOIBKUX Gu-
Typ, TO €€ 06BEM paBeH CyMMe 06BEMOB 3THX QUIYp.

PaCCMOTpHM TIpPUMEPHI HAXO0XAEHUA 06BEMOB TIIPOCTPaHCTBEHHBIX
Guryp.

TIpumep 1. Ha pucyske 26.1, a oka3aH IpsMOYTOIbHBIN Tapajuiese-
nunes, pé6pa KOToporo paBHel 4, 3 1 2. ICHO, YTO B HEM YKJIa/IbIBAETCS
24 enMHMYHBIX Ky6a. ClejoBaTesIbHO, ero 06bEM paBeH 24.
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ks
)

4 A
a) o @ &

B o6mweM ciyyae 06B5EM MPAMOYTONLHOTO Iapajulelenunesa paBeH
TIpC ) TPEX ero P i, T. €. eciu pé6pa NPAMOYTOJIEHOTO
napaJule/leNnIe/a, BhIXOAALHUE U3 OAHOM BEPIIMHEI, PaBHEI a, b 1 ¢, TO
ero 06bém V Beipakaercs GopMmyioii ¥ =a-b-c (puc. 26.1, 6).

N TOD

a) 6)
‘Puc.26.2.
O6GBEM NPAMO¥ MIPU3MBI PaBeH POU3BE/IEHHIO TUIONIAM €€ OCHOBaHUA

Ha BBICOTY, T. €. €C/IH IUIOLIA/b OCHOBAHMsA PaBHa S, a BRICOTa paBHa h, TO
06béM V npuaMbl BeipaxkaeTcs popmynoit V =S -h (puc. 26.2).
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Bomnpocs:
1. YTO NpUHUMAeTCs 3a eAMHHUIY U3MepeHHs 06bEMa?
2. Kaxue cBO¥CTBA BEINONHAIOTCA 11 0GBEMOB IIPOCTPAHCTBEHHBIX
uryp?
3. Yemy paBeH 06BEM NPAMOYTOMLHOIO NapaUleenunesa’?
4. Yemy paBeH 06BEM NPAMO# IPU3MBI?

3amaun
1. Bo CKOJIBKO pa3 yBeMuHuTCs 06bEM Ky6a, ecn Bee ero pébpa yse-
nmyuTh B 3 pasa (puc. 26.3)?
2. BO CKOJIBKO pa3 yMEHBIIUTCA 06BEM MPAMOYTOIBHOTO NapaJLieleny-
TieAa, eciii Bee ero pébpa yMeHbIIMTh B 2 pasa (puc. 26.4)?

3. Haiizute 065€M QUrypsl, COCTaBIEHHOMN U3 IPAMOYTOJIbHBIX ITapal-
JIeJIeTIUIIE/I0B, U306PaXKEHHOI Ha PHCYHKe 26.5 (BCe YIVIbI IpAMbIE).
il
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4. Haiiaure 0656M urypsl, n306paskéHHOM Ha pucyHKe 26.6 (Bce yrbt
4

TIpSIMBIE).

5. Haiigute 06bEM GUIypBl, COCTAB/IEHHOH U3 PAMOYTOIBHBIX IapaJ-
JeNIenuIe/IoB, M306paXEHHON Ha pucyHKe 26.7 (BCe YIIbl IpAMBIE).

1 1 E
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6. Haiizrure 06'5éM QHUIyphI, COCTaBIEHHOM M3 IPAMOYTO/BHBIX TapaI-
1€/10B, H300pa)k€HHOM Ha pHCyHKe 26.8 (BCe yIVIbI IPSIMEIE).
1
i
il il 4

7. Haiizute 06B€M obuieit yacTu (mepecedeHus) ABYX eAUHUIHBIX
Ky6OB, BepIIMHA OJHOTO M3 KOTOPBIX PACIIONIONKEHA B LIEHTPE APyroro
(puc. 26.9).

8. Haiizute 06b€M GUIypsI, COCTABNIEHHOMN U3 ABYX EAMHUYHBIX Ky6OB,
/BE BEPIUIMHBI OAHOTO U3 KOTOPBIX PACIIONIOKEHH! B LIEHTPax rpaHei Apy-
roro (puc. 26.10).

9. B kaxz104 rpaHu Ky6a ¢ pe6poM 6 cM IpozieNiaii CKBO3HOE KBaJpat-
HOEe OTBEPCTHE CO CTOPOHOM KBazpara 2 cM (puc. 26.11). Haijaute 06béM
ocTaBIIeHCA YacTH.
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10. CTpouTe/IbHBIN KUPIHY BeCHT 4 KI. CKOJIbKO 'PAMMOB BECHUT MI-
PyLIEYHbI} KHPIIMY M3 TOTO XK€ MaTepHasa, BCe pasMepsl KOTOpOro B
yeThIpe pasa MeHbIe (puc. 26.12)?

11. Kakosa o/mkHa GbITh IUIONIa/b KaGUHETa BBICOTOM 3,5 M /U1 KJ1ac-
ca B 28 4YeJoBeK, eC/IM Ha KKZAOT0 y4eHHKa Hy)KHO 7,5 M Boaayxa (puc.
26.13)?

3,5 M

12. Pé6pa npsiMoyrosbHOro napasutesenunesa ABCDA B,C,D,, BBIXO/s-
IMe U3 O//HON BEPUINHBI, PaBHBHI 5, 4, 3. Haiizure 06bEM TpeyronbHOM
npusmbl ABCA B C, (puc. 26.14).

D
1 Cl
" !
; : 5
]
3| !
P e v
Algt=2cn
5 B
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13. Pé6pa npsAMOyTOJIBHOTO Napa. ABCDAB,CD,, BbIXOAS-
IIMe U3 OAHOM BEpUIMHEL, paBHbI 5, 4, 3. Haliaute 06BEM TpeyronbHOM
npusmsl ABOA B O, (puc. 26.15).

14. Haitaure 06€M MpaBUIBHOM YeTHIPEXYTONBHOM NUPAMUABI,
OCHOBaHHEM KOTOPOM ABJIAETCS 'PaHb eAMHUYHOrO Ky6a, a BEPIIMHOMN —
LIeHTp 3TOro Kyba (puc. 26.16).

Q
N
N

(0

e N o

15. OcHOBaHMeM aKBapHyMa ABJIAETCS PAMOYTOJIBHHUK CO CTOPOHAMH
40 cv u 50 cM. YpoBeHb BOAEI B HEM HaXOAMTCA Ha BbicoTe 80 cM. DTy
BOZly NIEPEJIWIH B APYroi aKBapHyM, OCHOBaHHEM KOTOPOTO ABJISETCS
TIPAMOYTOJIBHUK O cTopoHamu 80 cm 1 100 cm. Ha kaxoit BricoTe GyzeT
HaXOAWUThCA YPOBeHb BoAbI (puc. 26.17)?




§ 27. ILnomaas NOBEPXHOCTH

Inouad NPOM3BOIBHOTO MHOTOrPaHHMKA Ha3hl-
BaeTcsA cymma rmoma,aeu BXOJSALIMX B OTY IIOBEPXHOCTh MHOTOYTOJIbHU-
KOB.

3amaun
1. Haiizure 1uiomazp OBEPXHOCTH IPAMOYTOIBHOTO NapasUle/ienurnesa
ABCDA,B,C,D,, pé6pa KOTOPOTO, BHIXOASALE U3 OFHOH BEPIIHHBI, PABHEI
5, 4, 3 (puc. 27.1).

Dl. (';1

A : B;

T

'

'

'
3 Diccefemaa c

4.°

A il

5

‘Pre. 27.1

2. Bo CKOJIBKO pa3 yBEJINYUTCS IUIOLab IOBEPXHOCTH Ky6a, eciv Bce
ero pé6pa yBenu4uTs B 3 pasa (puc. 27.2)?

,.__
\
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3. BO CKO/IbKO pa3 yMEHBUIMTCA IUION[a/b TOBEPXHOCTH TIPSAMOYTOMb-
HOro napaJule/IeNune/a, ey Bee ero pébpa yMeHbIIHTH B 2 pasa (puc.
27.3)?

4. HaitauTe ioma/p MOBEPXHOCTH GUIYpHI, COCTABNEHHON U3 TIpsA-
MOYTO/IbHBIX TapaJuieslenHIe/ioB, H300paKEHHOM Ha pucyHKe 27.4 (Bce
YTJIBI IPAMBIE).
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5. Haiizure mwiomazp NOBEPXHOCTH GHUIyphl, U306pakEHHOM Ha PUCYH-
Ke 27.5 (Bce yIvIBI IPAMBEIE).

e ot
(%)

e

6. HaiizuTe mIomazs» MOBEPXHOCTH QUIYPHI, COCTABNIEHHOMN U3 Nps-
MOYTOJIBHBIX Tapa/UIeNIENUIIEA0B, M306PaXKEHHO Ha pucyHKe 27.6 (Bce
YIJIBL IPSIMBIE).

2/
2./ 1 1 1
1 1 1
N 1 N 2
' (== 2 i
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7. HaiizuTe 1uiomazs MOBEPXHOCTH QHUIYPEHI, COCTAaBJIEHHOH M3 Mps-
MOYTOJIbHBIX [TapaJUle/IeNUIe/ 0B, M306paKEéHHOM Ha pucyHke 27.7 (Bce
YIVIBI IPAMBEIE).

1

[

)
.

8. Haiiziure ruiomazie IOBEpXHOCTH o6leit yacTy (epeceveHus) AByX
€IMHUYHBIX Ky60B, BepIIHHA OJHOTO U3 KOTOPBIX PACTIONIOKEHA B LIEHTpe
apyroro (puc. 27.8).

9. Hatigure ruiomazs MoBEepXHOCTH QUIYPHI, COCTABICHHOMN U3 ABYX
€MHUYHEIX Ky6GOB, ZIBe BEPUIMHBI OAHOTO M3 KOTOPHIX PACTIONOKEHB! B
LIeHTpax rpaHeii Apyroro (puc. 27.9).
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10. Yemy paBHa IIomazb MOBEPXHOCTH IPOCTPAHCTBEHHOIO KpecTa
(puc. 27.10), ecnu pé6pa 06pasyroLInX ero KyGOB PaBHbI eAUHHIIE?

L
il

]

[

11. B xaxxza04 rpaHu Ky6a ¢ pe6poM 6 cM TIpoAesiali CKBO3HOE KBa-
/IpaTHOE OTBEPCTHE €O CTOPOHOI KBazpaTa 2 cM (puc. 27.11). Haiiaure
IUIOLIaAb [IOBEPXHOCTH OCTaBIIeficA 4acTH.

12. O6BéMm ky6a paseH 27. Haligure ruiomasb €ro oBEPXHOCTH.

13. Tnomazas noBepxHOCTH Kyba paBHa 24. HaiiguTe ero o6bém.

14. JiBa pe6pa IIpAMOYTOIBHOTO Tapa/Ule/IeNHIe/a, BbIXOAANINE U3 OA-
HO# BepIMHDI, paBHBI 2. KaKuM A0/DKHO ObITh TpeThe pe6po, BRIXOAALee
13 TOM >Ke BepIUVHEI, YTOOHI IUIOIazb MOBEPXHOCTH STOTO MapasUle/IeN -
nieaa paBHanach 40?




§ 28. KoopauuaTsl

KoopduxHamHoii npamoii, i po ocobio, T-
cs npsAMast, Ha KOTOPOU BEIGpaHb! TouKa O, Ha3blBaeMasi HA4aIoM KO-
opouHam, v eUHAYHBIN 0Tpe30K OF, yKa3blBatoluil TOI0KUTEIbHOE
Harnpas/ieHue KOOPAWHATHON nmpsAaMoi (puc. 28.1).

o &

Koopdunamoii mouxu A Ha KOOPAUHATHOM NPAMOH Ha3BIBAETCA
paccTofHHe OT TOYKH A /10 Hayana KoopAHHAT O, B3ATOE CO 3HAKOM «+»,
€CJIU A IPUHAZIEXUT TIOJIOXKUTEIBHON MOJIYOCH, U CO 3HAKOM «—», €CIIH
A IpYHA/IIEXUT OTPHULATENBHOM OTYOCH.

IIpamoyzonoHoil cucmemoii kK0OpOUHAM Ha IIOCKOCTH HA3HIBA-
€TCs Napa NMepleHAMKY/IAPHBIX KOOPAWMHATHBIX NMPSMEBIX C OOIIMM Hava-
JioM KoopAauHaT (puc. 28.2).

@

N
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Hauano koopdunam o6o3Hadaercs 6yksoii O, a KoOOpOUHAMHbLE

npamote ob6o3HavyaTca Ox, Oy ¥ Ha3BIBAIOTCA COOTBETCTBEHHO OCHIO
JUCC Y1 OCBI0 OpO

TL10CKOCTB € 3aJaHHOM NPAMOYTOMBHOM CHCTEMOM KOOPAHHAT Ha3bIBa-
ercs po ii n. f

ITycTh A — TOYKa Ha KOOPAWHATHOM IUIOCKOCTH. Yepes Touky A npo-
Be/IEM NPAMYIO, HepHeHAUKyIApHyio ocu Ox. KoopauHaTa 3Toi TOUKM
Ha ocu Ox HasbiBaeTcs abcyuccoil Touky A 1 0603HagaeTcst X. AHaJIO-
THYHO Yepe3 TOUKy A NPOBeAEM MPAMYIO, epHeHANKYIAPHYIo ocu Oy.
KoopauHara aToi Touky Ha ocu Oy HasblBaeTcd OPOUHAMOIL TOYKH A
¥ 0603HaYaeTcs y.

Takum 06pa3oM, KaXz0i ToyKke A Ha KOOPAMHATHOM IIOCKOCTH CO-
OTBETCTBYeT 1apa uucen (x, y), Ha3piBaeMass KOOpAWHATAMU TOYKH Ha
IUIOCKOCTH OTHOCHTEJIBHO JAHHOM CHCTeME! KoopAuHaT. Touka A ¢ Ko-
opaunatamu (x, y) obosnavaercs A(x, y). Ha pucynke 28.2 oTmeyena
Touyka A(2, 3).

BriepBbie MpAMOYTOIbHBIE KOOPAMHATE! GbUIM BBe/IeHH! P. JlekapToM
(1596-1650), Mo3TOMY NPAMOYTOIBHYIO CUCTEMY KOOPAMHAT Ha3bIBAIOT
TaKoKe ZIeKapTOBOM CHCTEMOM KOOPAMHAT, @ CAMH KOOPAMHATEI — IeKapTO-
BBIMM KOOPAMHATaMy. BBeZieHHe NpsAMOYTONIBHBIX KOOPAMHAT Ha IUIOCKO-
CTH TIO3BOJIMJIO CBECTH MHOTHE TeOMeTPUYeCKHe 3a/la4i K YHUCTO ajre-
6pandeckuM 1, Ha0GOPOT, ajireGpanyecKye 3a/la4H — K FeOMETPUIECKUM.
MeToz, OCHOBaHHBII Ha 3TOM, Ha3bIBAETCS MEModoM koopOuHam.

Bomnpocs:

1. Kakas npsiMasi Ha3kIBa€TCs KOOPAMHATHOM?

2. YT0 Ha3bIBaeTCsl KOOPAWHATOM TOYKM Ha KOOPAWHATHOM IpAMOit?

3. YTo HaseIBaeTCA NPAMOYTOIBHOM CHCTEMOM KOOPAMHAT Ha IIOCKO-
cTu?

4. YTo Ha3pIBaeTCsA KOOPAUHATHOH IUIOCKOCTBIO?

5. Yro HasbBaeTcA aGCLMCCON, OPAMHATON TOYKH Ha KOOPAWHATHO#H
TUIOCKOCTH?



206 § 28. Koopdunamut

3amaun
1. /st 3a/laHHBIX TOYEK Ha KOOPAMHATHOM IUTOCKOCTH (pHc. 28.3) Haii-
ZIMTe UX KOOPAUHATHL.

Y 7
4 4
3l B 3

D 5l iC: 2
1 A 1

41 -3 210 4 4 -3 -2 -10| 8 4x

a2 4 3

En

[Puc. 28.3 [Puc.28.4

2. Vi306pasuTe KOOPAMHATHYIO IUIOCKOCTb, KaK Ha pucyHKe 28.4. OT-
MmeTsTe TOukM A(2, 1), B(1, 3), C(4, 2), D(-3, 2), E(-2,-3), F(3, -2).

3. Ha KoopAMHaTHO# IUIOCKOCTH M306pasHTe OTPE3OK, KOHIIbl KOTOPOTO
uMerT KoopauHaTh: a) (0, 0) 1 (3,3);6) (-1, D u (2,1); 8) (-2,-1) u
(1,-3).

4. Ha xoopAMHAaTHOM TUI0CKOCTH M306pasuTe yron AOB, 11 KOTOpOro:
a) A3, 0), 0(0, 0), B(0, 3); 6) A(3, 0), 0(0, 0), B(3, 3); B) A(3, 0), O(0,
0), B(-3, 3). HaiizauTe ero BeuymHy.

5. Ha koopAMHaTHO# ru1ockocTy H3o6pasure yron ABC, Aist KOTOPOro:
a) A(2, 1), B(-1, 1), C(2, -2); 6) A(2, -1), B(-1, 2), C(1, 4); B) A(-1, 0),
B(3, 2), C(2, 4). HaiizuTe ero BeM4uHy.

6. Ha KoopAMHATHOM IUIOCKOCTH HapucyiiTe toMaHyio ABCDE, aisi Ko-
Topoit: a) A(2, 0), B(2, 3), C(-1, 3), D(-1, 1), E(1, 1). Haiizure eé arumy.

7. Ha KoOpAMHATHOM IUIOCKOCTH M306pasuTe TpeyronbHuK ABC, s
xotoporo A(-2, -1), B(2, -1), C(0, 1). Kakoi 310 TpeyronsHUK?

8. Ha xoopauHaTHO#M mockocTH u3o6pasute Tpeyronbuuk ABC, s
xoToporo A(-2, 2), B(2, -2), C(0, 1). Kakoii 5T0 TpeyroabHuK?
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9. Ha KOOpZMHATHO# IVIOCKOCTH H306pasuTe 4eTHIPEXyToNbHUK ABCD,
A kotoporo A(-2, 0), B(0, -2), C(2, 0), D(0, 2). Kakoit 3T0 YeThIpEx-
YTONBHUK?

10. Ha KOOpAMHATHO#M MJIOCKOCTH M300pa3UTe YeTHIPEXYTONbHUK
ABCD, anst xoroporo A(-2, 1), B(2, -1), C(3, 1), D(-1, 3). Kakoit aTo
YeTHIPEXYTONBHUK?

11. Ha KOOpAMHATHON TUIOCKOCTH M306pa3uTe YeTHIPEXYTOMbHUK
ABCD, pns xotoporo A(-2, 1), B(2, 2), C(1, 4), D(-3, 3). Kakoii aTo ue-
TBHIPEXYTONBHHUK?

12. Ha KOOpAMHATHOM IUIOCKOCTH M306Pa3UTe YETHIPEXYTOMbHUK
ABCD, ans xotoporo A(-2, -1), B(2, -1), C(1, 2), D(-1, 2). Kakoit aTo
YeThIPEXYTONBHUK?

13. Haiigute KOOPAMHATEI CepeANHBI oTpe3ka: a) AB; 6) CD; B) EF,
1306paXkEHHOTO Ha pUCYHKe 28.5.

14. HaiizuTe KOOPAMHATHI TOYKH, CUMMETpHYHO# Touke A(1, 2) (puc.
28.6) oTHOCHTeNBHO Touku: a) 0(0, 0); 6) B(2, 1); B) C(-1, 1). U3obpa-
3UTE TH TOYKU Ha KOOPAMHATHOM TUIOCKOCTH.

y Y
4 4
3 B 3
2 2.4
EA Ci. 1 B
4 -3 -2 -10 4% -4 -3 -2 -10) 1'%
i D E
C
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15. HaiiauTe KOOpAMHATHI TOYKH, CAMMETPHYHOM Touke A(2, 3) (pHc.
28.7) oTHOCHTeENBHO: a) ocy aberuce; 6) ocH OpAMHAT; B) Hadasa Koop-
AuHAaT. V306pasuTe 3TH TOYKU Ha KOOPAUHATHOMN IUIOCKOCTH.

16. HaiiiuTe KOOpPAMHATHI TOYKH, MOJyIEHHOMH MOBOPOTOM TOYKH
A(2, 3) (puc. 28.7) BOKpyr Hayasa KOOpAMHAT Ha yroin 90°: a) npotus
YacoBOM CTPesIKH; 6) IO 4acoBoii cTpeske. Vi3o6pasuTe 3TH TOYKU Ha
KOOPAMHATHOM IUIOCKOCTH.

y

5 200

3 A C i g A

2 2

1 a
-4 -3 -2 -10| 4 x 4 -3 -2 10} 8 4 x

4 4

‘Puc. 28.7 ‘Puc.28.8

17. HaliiuTe KOOpAMHATH TOYKH, CHMMETPUYHOM Touke A(2, 3)
(puc. 28.8) oTHOCHTENBHO NPsMOIA: a) a; 6) b; B) c. U3o6pasuTe oTi
TOYKH Ha KOOPAMHATHOM IUIOCKOCTH.

18. Touxku N(..., 3) ©M(2, ...) CHMMETPUYHBI OTHOCHTEIBLHO OCH OP/IH-
Hat. Haiizure npomnyiieHHbIe KOOPAUHATEI 3TUX TOYEK.

19. Ha KOOpAMHATHO# IUIOCKOCTH M306pa3uTe TOYKHU C IeIOIUCIEeH-
HBIMH KOOpAMUHATaMH (X, y), AN KOTOPHIX BHIIOJHSAETCS PABEHCTBO:
aAy=x6)x+y=1

20. Ha KOOpAMHATHOM IUIOCKOCTH H306pPa3uTe TOYKH C LEJIOYUCTIEH-
HBIMH KOOPAWHATaMH (X, y), /11 KOTOPHIX BHIIOIHAIOTCS HEPABEHCTBA:
a)x2+y2<2;6)1<x2+y2<3.

21. Ha KOOpAMHATHO# IUIOCKOCTH M306pa3uTe TOYKM C LENOIUCTIEH-
HBIMH KOOpAWHATaMH (X, y), /I KOTOPhIX OZHOBPEMEHHO BBIIOIHAIOTCS
HepaBeHcTBa 0 <x < 3,-3<y<2.
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22. Ha KOOp/IMHATHOM IVIOCKOCTH HAPHCYHTe KBaZIpar, Y ABYX IPOTHBOIIO-
JIOXKHBIX BEP KOTOPOI'O KOOF o: (0, 0), (3, 3). Haiiure ero mwiomazp.

23. Ha KOOpAMHATHO# IJIOCKOCTH HAapHCyiiTe KBajpar, IBe IPOTH-
BOIIOJIOXKHBIE BEPIIMHEI KOTOPOTO MMEIOT KoopauHatsL: (-3, 0), (3, 0).
Haiizure ero ruromass.

24. Ha KoOpAMHATHOM IUIOCKOCTH HapUCYHTe YeThIPEXYTONbHHK, BEp-
IIMHBI KOTOPOTO MMEIOT KoopauHartsl: (3, 3), (-1, 3), (-1, -1), (3, -1).
Haiigure ero 1iomass.

25. Ha KOOpAMHATHOM IUIOCKOCTH HApUCYHTe YeThIPEXYTONbHHUK, BEP-
IIMHBI KOTOPOTo MMeIOT koopauHartsl: (-3, 1), (1, -3), (3, -1), (-1, 3).
Haiizure ero 1omasb.

26. Ha KoOpAMHATHOMN IUIOCKOCTH HAPUCYHTE YETHIPEXYTObHHUK, BEp-
IIHHBI KOTOPOTO UMeIOT KoopauHarkl: (-3, -3), (1, -1), (3, 3), (-1, 1).
Haiiure ero riomass.

27. Ha KOOpAWHATHO# IVIOCKOCTH HapHCYHTe IeCTUyrOMbHUK, BEPLIH-
HBI KOTOPOT'O MMeIoT KoopauHaTst: (2, 0), (1, 2), (-1, 2), (-2, 0), (-1, -2),
(1, —2). Haiiaure ero wiomazsb.

28. Ha KOOpAMHATHOM IUIOCKOCTH HapHUCYITE JIOMaHY10, BEPIIMHEI KO-
Topoi MMeoT KoopauHatst: (1, 0), (2, 1), (1, 3), (2, 4), (1, 4,5), (1, 6),
(1,5,5,5), (2,5, 5,5), (3, 6), (3,4,5), (2,4, (3, 3), (4,5, 2,5), (4,5,0), (5,
2,5), (5, 0). OuepTanHus KaKOro XMBOTHOIO OHAa HATOMHUHAET?

29. Ha KOOpAMHATHOM IUIOCKOCTH HApUCyHTe JIOMaHYyi0, BEPIIMHbL
KOTOpOit uMeloT KoopaAnHath: (4, 0), (3, 1,5), (1, 2), (-1, 2), (4, 0,5),
(-6, 2), (5,5, 0), (-6, -2), (4, -0,5), (-1,-2), (1,-2), (3,-1,5), (4, 0).
OuepTaHuUs KOr0 OHA HATIOMUHAET?

30. Ha KOOp/AMHATHOM IUTOCKOCTH HapHCYHTe JIOMaHy10, BEPUIMHBI KO-
TOpO#t UMeloT KoopauHaTh: (-5, 1), (-6, 0,5), (-7, 1), (4,5, 2,5), (3,5,
2,5), (4,5, 1, (5,5, 1), (5,5, -0,5), (4,5, -1,5), (4,5, -1), (5, -0,5), (5,
0,5), (4, 0,5), (4,5, 0), (3,5, -2), (3, -2), (3, -1), (2, -0,5), (-2, -0,5),
(=3,5, -1), (4,5, -2), (-5,5, -2), (-5, -1), (4,5, -1), (4,5, 2), (-5, 1),
(-5,5,-1), (-5, -1). OyepraHusi KaKoi IOPOABI COGAKU OHA HATIOMUHAET?

31. Ha KOOpAMHATHOM IUIOCKOCTH HApPUCYHTE IOMaHyl0, BEPIIMHEI KO-
rTopoii umeror koopauHartst: (0, 0), (-1, 1), (-3, 1), (-2, 3), (-3, 3), (-4,
6), (0,8), (2,5), (2, 11), (6, 10), (3, 9), (4, 5), (3, 0), (2,0), (1,-7), (3,
-8), (0, -8), (0, 0). OuepraHus KAKOM NTUIIEI OHA HATIOMUHAET?




OTBETbAI
§ 1. Touxn, npsAMBbIe, IIIOCKOCTH
1. Ogsy WM HM OfHOM. 2. [ATH MPAMBIX, J€CATh TOYEK IONApHbIX NepecedeHnH.
3. Touku A, B, C, D npuHazyiexat ofHo# npsmoii. 4. IipaMsie a, b, ¢, d nepecekaiorcs

B 0AiHO# TouKe. 6. Tpu. 7. lllects. 8. Jlecats. 9. [larHaauars. 10. Hu ogHOM, 0aHy, ABe
Wi TpH (cM. puc. 1).

b 'c
£ b c ¢ b
b a\/ @
e a
a) 6) B) r)

11. Cm. puc. 2. 12. Cm. puc. 3.

2%

13. Cm. puc. 4.

C D po) B pi

a) 6) B)

14.auf,bue,cug,duh,pug.
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§ 2. JIyun, oTpe3rn
1. a) [ise; 6) Tpy; B) weThipe; 1) n + 1.
2. Cwm. puc. 5.
Ei C C.
D
c A, D
-2
4 B A :
a) 6) B) i
Puc.5
8.a)un); 6) ne); B) ur). 4. Cm. puc. 6. 5. Cm. puc. 7.
B B
D Fi F
c| Ei
el
i | b
Pue.6 ‘Puc.7.
6. CMm. puc. 8.
P2} 7| E
a) 6) B)
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7.Cm. puc. 9.
F
F
E
a) 6)
Puc.9.
8.5,4,1,6,3,2.9. OTpe3ku paBHbI.
§ 3. Hamep JJIAH OTP

1. a) 6 cm; 6) 7,7 am; B) 18,1 M. 2. a) 20,5 cm; 6) 8 cm; B) 4,5 em; 1) 12,5 cm. 3. B.
4.Her.5.Her.6.AB = 2CD.9.2a) 9cmu 6cm; 6) 10cmu 5 em; B) 6emu 9 em. 11. 6 em.
12. 6 cm. 13. 8,5 cm. 14. a) 40 mm; 6) 80 Mm; B) 20 MM . 15. 4 cm, 8 cM 1 16 cm.

§ 4. IToaynxocKkocTs U yroa
1.a) 4;6) 7; 8) 11. 3. a), 1), e) /Ia; 6), B), ) Her. 4. a) 6; 6) 4. 6. 12. 7. a) AOB, BOC,

COD; 6) AOC; B) AOD, BOD. 8. a), 1), n); 6), ) 3); B), €), %). 9. PQR. 10. 3, 2,5, 6, 1, 4.
11. Cm. puc. 10.

9 R

O A

12. /isa. 13. a), B) Her; 6) za. 14. a) AOB u DOE, BOC 1 EOF, COD 1 FOA, AOC u DOF,
BOD u EOA, BOF u COE; 6) AOB u BOD, AOB u AOE, BOC u COE, BOC 1 BOF, COD 1 DOF,
COD u COA, DOE u EOA, DOE v DOB, EOF u FOB, EOF u EOC, FOA u AOC, FOA u FOD.
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15. Cwm. puc. 11.
G G
a) 6)
‘Puc. 11
16. Cm. puc. 12.
L
F )
&
a) 6)
‘Puc. 12
17. Cm. puc. 13.
B
I~
C
a) 6) \
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§ 5. HamepeHue BeIMUMH yTIJI0B

1. a) 90°; 6) 45° B) 135° r) 180°; a1) 90°; e) 45° x) 135°. 2. 40°, 70°, 160°, 30°, 120°,
90°. 3. 40°, 120°, 140°, 80°, 100°, 20°. 5. a) 36°; 6) 30°. 6. a) 20°; 6) 18°. 7. Cm. puc. 14.

c

a) 6)
(Puc. 14|

8.45°135° 9. a) 90°; 6) 45° B) 270° ) 180° 1) 270°; ) 135°. 10. 45°. 11. 30°. 12.45°.
13. 90°. 14. 142°. 15. 60° 1 120°. 16. a) 75° u 105°; 6) 70° 1 110°; B) 36° 1 144°; r) 90°
u90°. 17. a) 72° n 108°; 6) 54° u 126° B) 55° u 125° r) 88° 1 92°, 18. 30°, 150°, 150°,
19. 36° 1 144°. 20, 126°. 21. Her. 22. 120°. 23. 70°. 24. a) 180°; 6) 90°. 25. a) 90°; 6)
180°; B) 150°. 26. a) 120°; 6) 60°; B) 300°. 27. a) 30°%; 6) 15°% B) 10°.

§ 6. Jlomansie

1.9.2.20.8.0,1,2,3,5,7. 4. a) 48; 6) 71. 5. JUtuHs paBHbl. 6. JyiMHa IoMaHOK
AB,C MeHbIIe ZUTHHBI loMaHO# AB,C. 7. Cwm. puc. 15.

SEIE

8. a) B BHyTpH, C cHapyxu; 6) B BHyTpH, A 1 C CHapyxH.
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9. Cwm. puc. 16

a) 8 6)

10. a) 6;6) 10.
§ 7. MHOrOyrOIBHUKH
1. 6), r) - MHOTOYTOJIBHHUKY; @) B) — HET; T) — BBITYKJIbIi; 6) — HeT. 2. Yuciio BepuuH

PaBHO YUCIY CTOPOH. 5. a) 2; 6) 3; B) 4. 6. a) 2; 6) 5; B) 9. 7. a), 6), B) Her. 8. a) /la,
MATUYTONBHHUK; 6) Aa, EXyTONLHHUK; B) A3, MIECT 9.7.10. Cwm. puc. 17.

11, Her. 12, Cu, puc, 18, 13. a) 5; 6), B) 7. 14. a) 7; 6) 9; B) 16. 15. Cm. puc. 19.

A =T




216 Omeembt

§ 8. TpeyronsauKH
1. ABC, ADC, BCD, BDE, CDE. 2. Cm. puc. 20.
C (o] B
Al \B
e
a) i 6)
‘Puc. 20
3. Cm. puc. 21.
C B C
A A
a) 6) c
‘Pmc. 21
4. Cwm. puc. 22.
c
Al l H B A
a)

5. a), 6) Her; B) za. 6. 0,8 M. 7. 3,5 M. 8. 75 cm. 9. 20 cm 1 10 em. 10. 12 cm, 18 em,
24cm. 11. 15 cm.
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§ 9. YeTHIPEXYTOIBHUKH

1. Cm. puc. 23.

D

A
A
a) 6)
Pnc. 23
2. Cm. puc. 24.
D
a) i

3. a) 14; 6) 5 (puc. 25).

D

a)

6)




218 Omeemst
4. Cwm. puc. 26.
C
D B
2) 2 6) |
‘Puc. 26
5. a) 16; 6) 4 (puc. 27).
C
D) B
a) £ 6)
‘Pue. 27
6. 3. OAMH U3 HUX IOKA3aH Ha PUCYHKe 28. 7. 4 u 2 (puc. 29). 8. 9.
C
D
D c
I~
\B
a) 6)
Pue.28 Pme.29
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9.a), 6) 41 2 (puc. 30).

a)

10.2) 4u3;6)

a)

2. Cwm. puc. 32,

D o
iMEA i
A B 6)
‘Puec. 30
3u2 (puc. 31).
D C
\
A B 6)
‘Puc. 31

§ 10. MEOrOrpaHHMKH

a)

6)
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3. Cm. puc. 33.
a) 6)
‘Puc. 33
5. Cm. puc. 34.
a) 6)
Puc. 34,
6. Cwm. puc. 35.
™~
~.
a) 6)
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8. Cm. puc. 36.
a) 6)
Puc. 36
10. Cm. puc. 37.
a) 6)
Puc. 37
12. Cwm. puc. 38.
[N
/
76 <
a) 6)
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14. Cwm. puc. 39

a) 6)
Puc.39

15.a),6)B=8,P=12,T=6. 16.a)B=6,P=9,[ =5,6)B=8,P=12,T = 6;
B)B=10,P=15,I'=7;1r) B=12,P = 18,T = 8. 17. a) [la; 6) HeT; B) HeT; r) Aa; Z) Aa:
€) Aa. 18. a) 6-yronbHuK; 6) 12-yronbHUK; B) 34-yronshuk. 19.2) B=4,P =6, = 4;
6)B=57P=8T=58B=7P=12T=71)B=6,P=10,T = 6.20. a) la; 6) aa;
B) /ia; T) HeT; A) Aa: €) Aa. 21. a) 4-yToNbHUK; 6) 21-yrONbHAK; B) 59-yTONMBHUK.

§ 11. MoneaupoBanHe MHOTOTDAHHHKOB
1.8), ), X). 2. a), 6), B), A), ). 3. a), 6), ), 4). 4. a), 6), ), €).
§ 12. IIpaBuiIbHBIE MHOTOTDAHHUKH
5.a)B=4,P=6=4,6)B=8P=12T=68B=6P=12T=8r)B=12

P=30,T = 20;2) B =20, P =30, T = 12. 6. Her. 7. He siB1sieTcA nipaBuIbHEIM, B= 32,
P =60, T = 30. 8. Oxraszp. 9. Oxraszpa (puc. 40). 10. Terpasapa (puc. 41).
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11. Ky6a (puc. 42). 12. Jlonekasgpa (puc. 43).

I
7

16. B). 17. la. 18. Jla. 19. 4. 20. 8. 21. 10. 22. 6.

§ 13. ITosynpaBuIbHbEIe MHOTOTPAHHUKH

1.a)B=10,P=15T=7;6) B =10,P = 20,T = 12. 2. a) B=12, P=18,I'=8; 6)
B=24, P=36, ['=14; B) B=24, P=36, '=14; r) B=60, P=90, '=32; 1) B=60, P=90,
I'=32. 3. YceuéHHoro uxocaszpa. 4. Ky6ookraszap (puc. 46), B= 12, P = 24,T = 14.
5. Ky6ooxraaap (puc. 47), B= 12, P = 24,T = 14. 6. Uxoconoaexaszp (puc. 48), B = 30,
P = 60, T' = 32. 7. Ukocoaoaekaszp (puc. 49), B = 30, P = 60, T = 32.
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’ < ) i
{ X
’_l.. A
- % D~
S L 2\ v
7
o\
N
\
‘Puc, 46 ‘Puc. 47
- ;
’_'\_' SN
B, o / b E i Npiet
AT A ‘
b /7\ b
N7
Puc. 48

8. [IATHYTONbHOK aHTHNPH3MBL 9. YceuéHHoro Ky6a. 10. Ky6ookTasapa.

§ 14. 3BéaguaTsie MHOTOrPAHHUKH

1.5.2.3.3.3.4. Ky6au oxraszpa. 5. Iyx poB. 6. "
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§ 15. OxpyxHOCTH ¥ KPYT

1.a) OA<R;6)OA>R.2. MHoro. 3. MHOTO. 4. 110 MM.
5.10 cm. 6. 1 cm. 8. Cwm. puc. 50.
D
D C
A (o] C o
A
B
a) 2 b}
Puc.50
9.214.10.214.11. 1,5 cm. 12. 12, 18. K durypa, cc
M3 BCeX TOYeK A IUIOCKOCTH, YAQIEHHBIX OT ZaHHOM Touku O Ha paccrosnue OA, Ans
KOTOpOT'O 1St HBIX YMCeN I U R
r < OA<R. 14. [ige. 15. Hu oaHo#, oaHy win Ase. 16. 3w 4. 17. a) Kacaiores BHY-
6) nep ; B) P T) He UMeIOT

061.|.mx 'm'-lex (puc. 51).

0

18. 8. 19. 6. 20. 12. 21. 9. 22. 2. 23. 1. 24. 10. 25. 21 M. 26. 35 cm. 27. 3 MUH.
28. 1°. 29. 102 M. 30. 6 M. 31. 1333 kM. 32. 408 000 xm. 33. 156 000 000 xkm.

36
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§ 16. TeomeTpHUyeCKHe MECTa TOYCK

1. Cm. puc. 52,
() () 0
a) 6) B)
‘Puc.52.
2. Cm. puc. 53.
A B
A B B A
a) 6) B)
‘Puc.53
3. Cm. puc. 54.
C A, (o] C
A B
A
a) 6) 2 8) 2
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4. Cm. puc. 55.
(4
A, B B
a) 6) B)
[Pre.55
5. CM. puc. 56.
A,
B
a) 6)
Puc.56

6. Cm. puc. 57.
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7. Cm. puc. 58.
[
A
a) 6)
|Puc. 58
8. Cm. puc. 59.
A
a) 6)
Pue 59,
9. Cm. puc. 60.
A
a) 6)
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10. Cm. puc. 61.

A
4 &

) 6) 2)

11. Cm. puc. 62.

C1
73
I % i cal iB
P 2
A 3 LB Clw” / X
o RT3 P (1
(R She”
e A C A Ca
a) 6) B)

2] C: Gl
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§ 17. T'pacdmx

1. 6 (puc. 64). 2. 10 (puc. 65).

Puc. 64 'Puc.65

3. Her. 4. a), B) Her; 6), r) za. 5. a), 6), 1), A), %), 3). 7. 1. 8. Her; 3. 9. 4. 10. Ja.

11. 6. 12. 10. 13. 18. 14. 8. 15. 12. 16. 9.
§ 18. PackpammBsanue KapT

1./[Ige. 2. a) 3;6) 2; B) 3; 1) 4. 3. a) 4;6) 4;B) 2.4.2) 4;6) 3;8) 2;T) 3; 4) 4.5.2) 4;

6) 2. 6.a) 4;6) 4;B) 3;1) 4; 1) 4. 7.a) 2; 6) 2.8.a) 3;6) 3.9.a) 2;6) 2.10. a) 3;6) 3.
§ 19. IleaTpansHas cUMMeTPUS
1. Cepeauna otpeska. 2. a) Her; 6), B) za. 3. [la, HanpuMep, pAMast uMeeT Gecko-

HEeYHO MHOTO P 4. Jla, EHTp
5.6), 8),1), A). 6. C™. puc. 66.

a) 6) B)
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7. Cm. puc. 67.
A B B A
V. L]
o o / a /
a
, 5 B o
) B A’ 6) ) A; B’
Puc. 67
8. Cm. puc. 68.
B A B A C
oA B
9 0
o A 0,
\k B B’ "
Pt 2
a) ) 5) @
Puc.68
9. Cm. puc. 69.
B A c ci D i
D (e}
A" H
o 4B 0 X
c D' g
B Az D e
a) A 6) < B) H
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10. Cwm. puc. 70.
/
a a
a
0 (]
a: a
a
a) 6) B)
Puc.70.
11. Cm. puc. 71.
[4)
A
(o
A C
2 \
a) 6) B 8)i g 5
‘Pue. 71
12. a) Her; 6), B) aa (puc. 72).
o
(0}
6) B)
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13. a), B) Jla; 6) Her (puc. 73).

a) B)

14. a), 6) Jla (puc. 74).

o [
a) 6) 3
[Puc.74.
15. Cwm. puc. 75.
n,H,O0,X.
Puci75
16. Cm. puc. 76.
H,IN,O,S, X, Z.
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§ 20. OceBas cummeTrpus

1. TlpsiMas, coAepikalas OTPE3OK, a TAKKe NpAMas, epleHAUKYIAPHAs OTPe3Ky U

p 4epes ero cep 2. a), 6), B) Jla. 3. a), B), 1), 21). 4. Cm. puc. 77.
o
i C 0
A A 'y
c
A
a) 6) i 5)
[Pue. 77
5. Cm. puc. 78.
A B
B v, 7
c
. 5
B B A
i
A
a) 6) A B) B
Puc.78
6. Cm. puc. 79.
A B Alc
CiB e B
d: r A a
B X :
Al 2 ~ c
A : A
2) 6) B) B




Omeemst
7. Cm. puc. 80.
ic \C D
c . D A
A F. =
/ E
B F:

x E D

") D) o) g
Puc.80

8. a) 2; 6) 4; B) 2. 9. a) 3; 6) 5; B) 6. 10. a) 2; 6) 4. 11. a) 5; 6) 6. 12. Cm. puc. 81.

A, B, E X, MHOILC,T, @, X, III, I0.

13. Cwm. puc. 82.

A,B,C,D,E,H,I,MOTUVW,XY.

‘Puc. 82
§ 21. IToBopoT
1. Cm. puc. 83.
A A"
A
A
(o) (o} 0
4" 4 A A
a) 6) B)
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2. Cm. puc. 84.
B o4 B ;A" A" B
A c B C
alle c le/N\e]
) 9 Al
A =
B c < 5
B A B4 B" A
a) 6) B)
Puc.84
3. Cm. puc. 85.
C B ey C D:
D C D B C
IRRINAY, @
A (@ o D'
T\
D' B
5 4 Al A ¢
a) B 6) »
‘Puc.85
4. Cm. puc. 86.
D
D 0; 6 &
A 0 B
c D (o)
c
B A B
a) 6) B)
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5. Cm. puc. 87.
; B B D
o [] B E.
D A C D i A A /\ 73
FEANA
= F c
F E iF C
a) 6) B)
[Puc. 87/

6. a) 5-r0; 6) 6-r0; B) 7-T0. 7. a) 2-T0; 6) 4-r0. 8. a) 9-r0; 6) 12-r0. 9. 6-TO.
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1. 2 (puc. 88).

2, 2 (puc. 89).

§ 22. IlapkeTst







5. 2 (puc. 92).
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9. 2 (puc. 96).

10. 4 (puc. 97).
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19. 2 (puc. 106).
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4. Cm. puc. 110.
—
A Al A, B
‘Puc. 110
5. Cm. puc. 111.
—_—
. R R R
A A, 75 A
‘Prc. 111
6. Cm. puc. 112.
—_—
o g
.
A, A, 4; A, A, B
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15. Cm. puc. 121. 16. Cm. puc. 122.
Ay

Ay A

17.Cwm. puc. 123.
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1. Cm. puc.

a)

2.Cwm. puc.

a)

3. Cm. puc.

§ 24. Paspesanus

124.

6)

125.

6)
‘Puc. 125

126.

- A

a)

' 6)
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4. Cm. puc. 127.

a)

5. Cm. puc. 128.

6. Cm. puc. 129.
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7. Cm. puc. 130.

8. Cm. puc. 131.

9. Cm. puc. 132,
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10. Cwm. puc. 133.

a)

11. Cwm. puc. 134.

12. Cm. puc. 135.
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13. Cwm. puc. 136.

a) 6)

§ 25. ILnomans

1.a) B4 pasa; 6) B9 pas. 2. a) B4 pasa; 6) B9 pas. 3. a) YMeHbIIMTCA B 2 pasa; 6) yse-
muautea B 3 pasa. 4. a) u ), B) ur). 5. a) 20; 6) 12.6.a) 5;6) 5.7.1,75.8.4.9. ) 6;6)
8.10.a) 3;6) 6. 11.a),1), &), %) u3); 6) ua). 12.a) 8; 6) 12. 13. a), B), 1), €); 1), 3), h).
14. a) 10,5; 6) 9. 15. a) 10,5; 6) 10. 16. a) 7,5; 6) 6. 17. a) 6; 6) 7,5. 18. a) 7,5; 6) 5,5.
19. a) 10; 6) 6. 20. a) 12; 6) 28. 21. a) 52; 6) 9. 22. a) OaHy YeTBEPTYIO; 6) OAHY BOCh-
MyI0; B) OfHy mectyio. 23, 8.

§ 26. 06BéM
1. B 27 pas. 2. B 8 pasa. 3. a) 6; 6) 8. 4. a) 40; 6) 12. 5. a) 10; 6) 10. 6. a) 5); 6) 6.
7.0,125. 8. 1,75. 9. 160 cw®. 10. 62,5 r. 11. 60 M2 12. 30. 13. 15. 14. 1/6. 15. 20 cm.
§ 27. ILnomaas MOBEPXHOCTH

1.94.2.B 9 pas. 3. B4 pasa. 4.a) 22; 6) 28. 5. a) 92; 6) 48. 6. a) 34; 6) 34. 7. a) 22;
6) 26.8.1,5.9.9,5. 10. 30. 11. 288 cv?. 12. 54. 13. 8. 14. 4.
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§ 28. KoopausaTs!
1.A(3,1),B(2,3),€(1,2),D(-2,2),E(-1,-2), F(4,-1). 2. Cm. puc. 137. 3. Cm. puc. 138.
7 A
4 4
3 B 3.
D 9 C a5
1 A 6)
4 -10 4 x 4 -2 -10 4x
f \4
F B;
E y S
‘Puc. 137 ‘Puc. 138
4. Cm. puc. 139: a) 90°; 6) 45° B) 135°.
4 4
a) . 6) B)
[Puc. 139,
5. Cm. puc. 140: a) 45°; 6) 90°; B) 90°.
4 A
3 (o
2 B
B A H
> Al
%3 2 1% 2 -1 1%
A
&
a) 6) B)
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6. Cm. puc. 141; 10. 7. Cm. puc. 142; paBHOGEAPEHHBII.

/ “4
Ci g B 3
2. 2
i E C
D:
- 2 -10 ix 48 BA
i A
2 2
Puc. 141 ‘Puc. 142/
8. Cm. puc. 143; TynoyronsHsiid. 9. CM. puc. 144; kBazpar.
7\ ; b
4
3 ; 3
A g 21D
C
A C >
48 210 \\ ] -4 -8 -N10| 4x
5 /
d d
[Puc, 143 ‘Puc. 144
10. Cwm. puc. 145; npaMoyronsHuK. 11. Cm. puc. 146; napasuienorpamMm.
y e
Di3 D_—3
2 2
Al iy c 5 i
A;
B 10 4'x -4 -8 .2.-10 B 4'x
2 B
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12. Cwm. puc. 147; paBHoGeapenHas Tpanenus. 13. a) (1, 2); 6) (2,-2); B) (-1,5,-1).

Y Y
4 4
3
D C. 2
1 Cia
/ A\ Ay
-4 10 4% -4 -8 -2 -10] d'x
A: 3] B
o
Aj
‘Puc. 147 ‘Puc. 148

14.Cwm. puc. 148: 2) A, (-1,-2); 6)A1(3, 0); 8)A,(-3, 0). 15. Cm. puc. 149: a)A|(2,-3);
6) A,(-2, 3); B) A,(-2,-3).

/ . Y
4 ! 4
A3 ol A 4
2| A : o
1
10 4% 2 10| %3
A;

16. Cm. puc. 150: a) A, (-3, 2); 6) A,(3,-2). 17. Cm. puc. 151: a) A,(2,-1); 6) A,(0,
3); B) A,(-2, -1). 18. N(-2, 3) u M(2, 3) (puc. 152).

94 ;
c A N;
2 2)
1
- -2 -10) 1z 4 -3 -2 -10| 4x
%A :
Puc. 151 Puc. 152
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19. Cm. puc. 153.

Y Yy
4
3
2
1 1
48 21 4x B 10| 4x
o o)
a) 6)
‘Puc. 153
20. Cwm. puc. 154.
u Y
4 4
3 3l
2 2
1 1
4 -3 2 -10] 4x 4 - 10| 4x
3 ]
a) 6)
Puc. 154

21. Cm. puc. 155. 22, Cm. puc. 156; 9.

L/

0

o

-
S
i
NS
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23. Cm. puc. 157; 18. 24. Cm. puc. 158; 16.

4

25.Cm.

puc. 159; 16. 26. Cwm. puc. 160; 12.

.Y

A

27.Cm.

-
Puc. 159

puc. 161; 12. 28. Komka (puc. 162).
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29. Pri6a (puc. 163).

y
3
2
S / 2 o 5 x
Puc. 163
30. Taxca (puc. 164).
¥y
8
o/ 2
7
N
g G P o %
9
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31. Crpayc (puc. 165).

\if




ITPOI'PAMMA nis 5—6 kinaccos

OCHOBHBI€E IOHATHSA reOMeTPHH

TouKH, IPAMEIE, TVIOCKOCTH. JIy4u ¥ OTPe3KH. B3auMHoOe pacronoxeHue
TOYEK M NMPAMBIX Ha IUIOCKOCTH. [Tapajuie/ibHble ¥ TepreHANKY/IAPHbIe
TIpSIMEIE,

Xapaicmepucmum 0CHOBHBLX 8U008 Benme/lbnocmuyuenuxa:

— [IOHMMATB, flea/IN3aLHel KaKuX 0ObEKTOB ABJIAIOTCA TOUKH, IIPAMBIe
M IUIOCKOCTH

- nao6pa>|<an>, 0603HaYaTh ¥ HA3bIBATh TOYKH, NIPAMBIE, JIY9H, OTPE3KH;

— yCcTaHaBJIMBaTh B3aHMHOE PAaCIo/IOKEHHE TOYEK U TNIpAMBIX HA IUIO-
CKOCTH;

— pemaThb 3aAa4u KOMSHHaTDpHOI‘O XapakTepa Ha B3auMHO€ pacIiosno-
JK€HHe TOYEK U IIPAMBIX Ha IUIOCKOCTH.

OTpe3KH M yriasl

CpaBHeHHe OTPE3KOB. PaBeHcTBO OTPE3KOB. CrioxxeHue U BEIYUTaHHE
OTPE3KOB. I/Iamepeuue AJIAH OTPE3KOB. EauHuis U3MEpEHUs JUTUHBI.

TlomyIIocKOCT M yrojl. Buapl yI/oB: OCTphI€, NpsMBIE, TYIIbIE YIJIBL,
Pa3BEpHyTHIH yrosl. CMeXHbIe U BepTUKaIbHEIE YIibl, CPaBHEHHUE YIJIOB.
PaBeHCTBO yrios. CnoxxeHue ¥ BHIYUTAHUE YyIJI0B. BHCCEKTPPICa yria.
I'pamycHas Besy yrna. U BEJIMYMH YTJIOB.

P

Xapakmepucmuka 0CHO8HbIX U008 0esIMeNLHOCMU YHeHUKA:

— CPaBHMBATh OTPE3KU H YCTAHABIMBATh UX PaBEHCTBO;

— U3MEPSTH AJIMHbI OTPE3KOB C IOMOMIBIO IMHEHKH;

— OTKJIQZbIBATh OTPE3KH 3a/JaHOM JJTHHEI;

— u306paxkaTh, 0603HAYATh U HA3bIBATh YTJIBI;

— yCTaHAB/IMBATD BH/Ibl YIJIOB;

—cp Th YIVIEL X YCT JIMBATh UX PaBEHCTBO;

— IPOBOAUTH GHCCEKTPHUCY YIVIa;

— M3MepATH rPa/yCHblE BEJMYHUHBI YIJIOB C IOMOIIBIO TPAHCIIOPTHPA;
— 1306paXkaTh yIJIbl 3aJaHHBIX IPa/lyCHBIX BeIMYUH;

— pelaTh 3a/ja4¥ Ha HAXOX/IeHHe /UIMH OTPEe3KOB ¥ BEIMYMH YIJIOB.
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JlomaHbI€ M MHOTOYTOJIbHUKH

JlomaHas. [IpocTee ¥ 3aMKHYTHIE IOMaHble. JTiMHA ToMaHOH. MHO-
TOYTO/MbHUK. [HaroHald MHOTOYTONbHHMKA. BBIMYK/Ible ¥ HEBBIMYK/IbIE
MHOTOYTOJIbHUKH. [IpaBHIbHbIE MHOTOYTOIBHUKH. 3B€3/14aThie MHOTOY-
TONbHUKH. [IepyMeTp MHOTrOYTO/IbHUKA.

Xapaxmepucmuka 0cHO8HbLX 81008 JesTMeAbHOCU YUeHUKA:

- u306paxaThb, 0603HAYATh U HA3bIBATh IOMAHbIE i MHOIOYTO/IbHHKH;

— yCTaHaB/JIXBaTh BU/] MHOTOYT'OJIbHUKOB;

— IPOBOAUTE IHAaroHaJIi MHOI'OYT'OJIbHUKA;

— HaXoZuTb JJINHY JIOMaHOM U TIEpUMETP MHOI'OYT'OJIbHUKA.

TpPeyroabHUKH U YeThIPEXYTONbHUKH

TpeyronbHUK. OCTPOYTONbHEIE, IPAMOYTOJIbHEIE, TYTIOYTOMbHEIE, PaB-
HOGe/IpeHHEIe, PABHOCTOPOHHHUE TPEYIIbHUKH. [MIIOTeHy3a U KaTeTsl
NPsIMOYTOJIbHOTO TPeyrolbHUKa. BricoTa, MeiuaHa M GucceKkTpuca Tpe-
YTOMBbHHUKA.

YeTHIpEXYTONbHUK. BHIMyKIIble ¥ HEBBHIMYKIbIE YEThIPEXYTONBHUKY.
IIpAMOYTO/IBHUK, KBaipaT, IapaJuieJiorpaMM, poMo, Tpanenus. PasHo-
6eZipeHHas ¥ NIPAMOYTOIbHAS TPATIEL|HH.

Xapakmepucmuka 0CHO8HbLX 81008 JesMeNbHOCMU Y4eHUKA:

— u3o6paxars, 0603Ha4YaTh U HA3IBATb TPEYTOIBHUKH M YETHIPEXY-
TOJILHUKH;

— yCTaHABIMBATh BU/l TPEYTOJILHUKOB M YETHIPEXYTO/IbHUKOB;

~ IIPOBOAUTD BEICOTHI, MeIMaHb! ¥ GHCCEKTPHCHI TPEYTOJBHUKA;

— pelaTh 3a/1a4M Ha HaXOX/IEHHe CTOPOH M YIVIOB TPEYTOJIbHUKOB U
YeTHIPEXYTONIBHUKOB.

Okp Th. I'e: P MecTa To4YeK

OKpY>XHOCTb U KpyT. LIeHTp 1 pairyc OKpy>XHOCTH. XOpAa 1 AMamMeTp
OKDPYXXHOCTH. B3auMHOe pacronoxeHue AByX OKpyXHocCTel. nuHa
OKDY>KHOCTH.

TeomeTrpuyeckoe MecTo To4ek. [IpuMepsl.

Xapakmepucmuka 0CHOBHbLX 8U008 DesMeNbHOCMU YHeHUKA:
— M306paXkaTh OKPY)XHOCTH U KPYTH;
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— OTMeYaTh LIEHTP OKPY)KHOCTH, IIPOBOAUTH PaAHYC, IMAMETP ¥ XOPABI

OKpY>KHOCTH;
—yer T )e PacIoJic JZIBYX OKPY>KHOCTEH;
— HaXOAMTh NpUGIKERHOE JUIMHBI OKP, DCTH;

— pelaTth 3aZjavy Ha HaX0XJeHue U HSOGPB}K&HHE T€OMEeTpHUYECKUX
MECT TOYEK.

*Tpadsl. Kpussie

T'padsr. Bepmumns n pébpa rpados. [Ipumepsl rpadoB. YHUKypcaIbHbIE
rpadsl. 3azava Jitiepa 0 KEHUrcOepreKUxX MOCTax. 3azjaqy O pacKpaniu-
BaHHH KapT.

KpuBble, KaK TPAaeKTOPHH JABI)KEHHA TOYEK: LMKIOMAA, KapAUOUAa,
acTpouza.

Xapaxmepucmuka 0cHO8HbLX 81008 0eAMeNbHOCMU Y4eHUKA:

— IIPUBOAUTD IPUMEPH rpadoB ¥ H306paXKaTh rpader;

— yCTaHaBAMBATh YHUKYPCATBHOCTb IPadoB;

— pemiaTh 3a/la4y Ha pacKpalIMBaHKUe KapT;

— n306paXkaTh KPUBbIE, KAK TPAEKTOPHH ABI)KEHUA TOUEK: LIMKJIOUAY,
Kap/MIOHJLy, aCTPOMAY U Zp.

CummeTpus

LleHTpaabHAasA CUMMETpPHsl. LIeHTpaIbHO-CHMMETPUYHbIE QUTYPBI.
Tpumepsl.

OceBas cummeTpus. [Ipumeps.

TloBopoT. CUMMeTpHA n-ro nopsaaka. [IpumepsI.

TTapkeThl Ha TIOCKOCTH. [IpaBUIbHbIE ITAPKETHI.

Xapaxkmepucmuka 0CHOBHbLX 81008 0esiMeNbHOCMUL YHEHUKA:

— u306paXkaTh GUIrypy, LEHTPATBHO-CHMMETPUYHYIO JaHHOM;

— yCTaHaB/MBaTh LEHTPAJIbHYIO CAMMETPUYHOCTD QUIYD M HAXOAUTH
MX LIeHTP CHMMETPHH;

— u306paxkaTs GUIypy, CHMMETPUYHYIO JAHHOM OTHOCHTENIBHO 3a/aH-
HOW ocH;

— HaXOAMTh U U306paKaTh OCH CUMMETPUH 3aJJaHHBIX QUTYD;

— usobpaxarb GUrypy, NONy4EHHYIO IOBOPOTOM AaHHOM UIypsl Ha
JaHHBIH yroJl BOKPYT AaHHOM TOYKH;
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— BBIACHATD IOPAZ0K CUMMETPHHM JAHHOK GUryphl X M306paXKaTh LIEHTP
CHMMETpHH;

—u306pakaTh TAPKETHI Ha IVIOCKOCTH, BBIACHATH BO3MOXXHOCTb IOCTPO-
€HMsA TapKETOB U3 3a/]JaHHBIX MHOIOYTObHHKOB.

MHOrorpaHHHKH
TloHATHE MHOrOrpaHHHKA. BepimuHel, pEGpa M rpaHH MHOTOrpaHHH-
Ka. BBIyKJIble ¥ HEBBIITYKJIbIE MHOTOT'D Ky6, napa 18/,

npu3Ma, nupamuza. [paBuiIbHbIE, IOMYTIPaBWIbHbIE M 3BE3/[YaThie MHO-
rorpaHHUKH. Pa3BépTku. MojenMpoBaHHe MHOTOrPAaHHUKOB.

Xapaxmepucmuka 0cHO8HbLX 811008 JesmMeIbHOCMU YUeHUKA:

- M306paXkaTh MHOTOrPaHHUKH;

— YCTaHaB/IMBATh BBITYKIOCTD X HEBBITYKIOCTh MHOTOTPAaHHUKOB;
— HaXOAUTb YMCJIO BEPUINH, pEGep U rpaHel MHOTOrpaHHHKOB;

— UBrOTaB/IMBaTh Pa3BEPTKH MHOTOTPAaHHHKOB;

— MOZIETMPOBAaTh MHOTOrPAHHHKH.

ILromazs ¥ 066EM

Tnomazs u e€ coiicTBa. EAMHUIIEI M3MepeHHA IUIomay. PaBHOBe/IMKYEe
urypsr. [L1omap NpAMOYTOIbHIKA, TapaJUIEIOrPaMMa, TPEYTOIbHUKA,
MHOTOYTONBHUKA. 3a/ja4yl Ha pa3pe3aHue.

Ilromazb MOBEPXHOCTH MHOIOTPAHHUKA.

061BéM 1 ero cBoicTBa. Eannup: uamepenus 06béma. O6bEM npsamo-
YTOJIBHOTrO Mapajt M IPAMOI I

Xapakmepucmuka 0CHOBHbLX 8U008 0esMeNbHOCU YUeHUKA:

— HaXOZHTB IUIOMA/H GUTYD, HCITONB3YsA GOPMYJIBI M CBOMCTBA IUIOLAAM;

— yCTaHaBNMBAaTh PABHOBEIMKOCTb GHUIYD;

— pelaTh 3a/ja4y Ha pa3pe3aHue;

— HaXOZIUTh IUION[A/Ii IOBEPXHOCTEH MHOTOrPAHHHUKOB;

— HaXOZIUTh 06'bEMBI MHOTOIPaHHUKOB, MCII0/Ib3ys1 GOPMYJIEI M CBOMCTBA
06BEMOB.
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KoopauHaTsl

TIpsiMoyTosbHAs CHCTEMa KOOPAMHAT Ha IVIockocTH. Hayaio KoopAuHaT.
KoopauHaTHBIE IIpsIMBIE: OCH abeiuce ¥ opAuHAT. KoopAMHATEI TOYKH.
Mertoz KOOpAHWHAT.

Xapaxkmepucmuka 0CHOBHbLX 81008 0eSIMeNILHOCMU YUeHUKA:

— M306paXkaTh IPAMOYTOIBHYIO CHCTEMY KOPAMHAT Ha IUVIOCKOCTH;

— HaxoAWTb KOOPDAWHATHI TOYEK H Haoﬁpa)l(arb TOYKH C 3aJlaHHBIMH
KOOpAMHATaMU;

—u306pakaTh OTPE3KH, IOMaHble, MHOTOYTOIbHMKH Ha KOODAMHATHOMH
TUIOCKOCTH, 3a/laHHbI€ KOOPAWHATAMU CBOUX BEPIIHH;

— 1306paXkaTh OPYKHOCTH ¥ KPYTH Ha KOOPAMHATHOMN IUIOCKOCTH, 3a-
JlaHHbl€ KOOpAWHATAMH LIEHTPA ¥ pailuyCoOM;

— peluarh 3ajja4yy Ha HAaXOX/eHHe JUINH, YIVIOB, IUIomazeH duryp Ha
KOOPZAMHATHOM IIOCKOCTH.
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