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IIPETUCJIOBHE

TeoMeTpus — OAMH M3 CAMEIX YBAEKATENBHBIX M BAKHBIX Pa3fieioB Ma-
TeMaTHKH, 3adeM e OHa HyXHa? Bo-mepBriX, MMEHHO OHa 3HAKOMMT C
pa3sHOOGpasMeM NPOCTPAHCTBEHHBIX $opM, GopMHUpyeT HeOGXOANMEIE
MPOCTPAHCTBEHHbIE NPeACTaBieHNs, BO-BTOPHIX, FEOMETPHA JAET METOX
HAY4HOT'O TIO3HAHUA, CIOCOGCTBYeT PasBUTHIO IOTHIECKOro MEILIVIEHHA.
Tlo BHpaKeHHUIO akaZieMHuKa A. Jl. AleKcaHapoRa, re€OMETPHA B cBOEN
CYIIHOCTH M €CTb TaKOe COeAMHEHHE XUBOTO BOOGPAKEHHUA cTporoit
JIOTHKH, B KOTOPOM OHM B3a¥MHO OpTaHH3YIOT U HAIlPABJIAIOT APYT APYTa.

KpoMe 3TOro, H3y4eHHe reOMeTPHM CTIocoGCTBYeT IpHOGpeTeHMIO He-
OGXOAMMBIX TPAKTHYECKIX HABHIKOB B H300paXXeHUH, MOAENUPOBAHUY
KOHCTPYHUPOBaHUM NPOCTPAHCTBEHHKIX QUIYP, B M3BMEPEHHH OCHOBHBIX
reOMeTpUYECKHX BeIWYNH (JUIHH, YIIOB, nromazeii, 06x€MoB).

HakoHel, reoMeTpHa B caMa 1o cebe o4eHEL HHTepecHa. OHa MMeeT
APKYIO HCTOPHIO, CBA3AHHYIO C MMEHAMM 3HAMEHUTEIX YYEHRIX: [Mudaro-
pa, Esiuuzaa, Apxumena, U. Kerutepa, P. Jexapra, JI. Divtepa, H, K. Jlo-
6aueBCcKoro  Ap.

OHa BO3HHIUIA M PA3BMBAIAChH B CBA3M C IOTPEOHOCTAME NMpaKTIYe-
CKOIi ZedaTenbHOCTU denoBeka. C ApeBHUX BPEMEH JIIOAH CTANKVBAINCD
¢ Heo6X0AUMOCTBIO HAXOANTE PACCTOAHMA MEXY HpeAMETaMH, OTIpese-
JIATH PasMepH YYacTKOB 3€MJIH, OPHEHTHPOBATHCA NO PACHOIOKECHUIO
3pésg HA Hebe M T. TN,

ClI0BO 260MempPUsA — TpedecKoe, OHO O3HAYAET «3emiemepue» (2€0 —
3eMIS, MENPEO — U3MEDAID).

O sapoxzenuu reoMerpuy B Jpesnem Erunre oxono 2000 net A0
Haweit 3pel ApeBHErpeveckuit yuénsiit Tepogor (V B. Ao H. 3.) Hamucan
cnegytonee: «Ce0300CTPHUC, ernneTcKHi $apacH, paszenw 3eMIo, JaB
KaKZOMY eTMIITAHHHY Y4acTOK 10 Kpe6Hio, ¥ B3MMaJl COOTBETCTBYIOIIMM
06pa3oM HAJIOT € KOKAOTO ydacTKa, Caydanock, 4To Hui 3anusai TOT
YTM MHO# y4acTOK, TOrfa MmocTpajgaemuii ofpamaica K 1apo, a uapb
MIOCHUTA 3€MIEMEPOR, YTODR! YCTAHOBUTE, HA CKOMBKO YMEHBLIMICA YHa-
CTOK, ¥ COOTBETCTBYIOINM 00pasoM YMEHBIUMTh HaJIOr, Tak BOSHHKJIA
reoMerpys B Erunre, a oTTyAa neperwta B I'penstio».



4 IIpeducnosue

IIpu CTPOMTENBCTBE PA3TUYHBIX COOPYKEHHMI HEO6X0AUMO GHLIO
PacCiMTHIBATE, CKOJBKO MaTepHana MoMAET Ha OCTPOHKY, BHIMHCIAATE
PACCTOAHMA MEXIY TOYKAMH B IPOCTPAHCTBE U YIIIEI MEXKAY HPAMBIMU
¥ [UIOCKOCTSAMH, 3HAaTh CBOMCTBA NPOCTEHITHNX reoMeTPUIECKUX GUryp.
Tak, ervmerckue mipaMuaEl, COOPYKEHHEIE 3a ABE, TPH H JETHPE THCTIN
JIeT ZI0 Halle# 9PHl, NOPAKAIT TOYHOCTHIO CBOMX METPHYECKHX COOT-
HOLIEHUH, CBUAETENbCTBYIOMMX, YTO HX CTPOMTENN YKe 3HATH MHOIHE
reoMeTpUYecKye TIONOXEHHUA M pacYETEL. OAHA U3 CAMAIX U3BECTHEIX U
bonpmmx mupamug — nupamuaa Xeonca (XXVIII 8. 7o H. 3.). Eé BricOTa
zocturaeT 146,5 M, a OCHOBaHMEM CIIYXHUT KBaZpaT, CTOPOHA KOTOPOI'o
paBHa 233 M. 3TO COOPYXeHUE, COTBOPEHHOE FEIOBEKOM, CYMTANIOCH
CaMbiM BBICOKMM Ha 3emuie BIUIOTH A0 XIX Bexa.

Pa3BHTHe TOProBIM M MOpPEIUIaBaHUA TPeGOBANIO yMEHUIT OPHEHTH-
POBAaThCA BO BPeMEHU Y NPOCTPAHCTBE: 3HATH CPOKH CMEHH BPEMEH
TOAa, YMETh OTIPE/IENIATh CBOE MECTOHAXOX/IEHHE TI0 KapTe, H3MEPATD
PacCTOAHHA H HAXOAUTh HAIIpasNeHuA ABwkeHnA. Habmogenun aa Co-
HueM, JIyHOH, 3BE3IaMK M M3yYeHHE 3aKOHOB B3AMMHOTO PACHON0KEHMA
NPAMEIX U IVIOCKOCTEH B NPOCTPAHCTBE TIOZBOIMIO PELIMTh 3TH 330a49H
H aTh HAYaJ10 HOBOH HayKe — aCTPOHOMMH.

Haumnasn ¢ VII sexa zo Hameil apsy, B JpepHeii I'pely co3faioTca Tak
Ha3sBaEMBIEe GUIOCOMCKUE MIKOIL, B KOTOPHIX IIPOMCXOAUT IOCTENEH-
HBI} IEPeX0/ OT MPAKTUYECKOi K TEOPEeTUIECKOU reoMeTpHH. Beé 6oms-
mee SHaYeHUe B 3THX IIKOJIaX NPHo6peTanT PacCyXACHHA, C MTOMOUIBIO
KOTODLIX YAABAJIOCh MOJIYYaTh HOBEIE eOMEeTPHYECKHE CBOMCTBA, MCXOAS
13 HEKOTOPOI'o NEPEYHA CBOUCTB, TPUHUMAEMEIX 6e3 J0Ka3aTelbCTRA U
Ha3LIBAEMBIX aKCHOMaMH.

OaHOM M3 CaMBIX MEPBHIX U CaMbBIX H3BECTHHIX MIKOA 6bina mudaro-
peiickaa (VI-V BB. 10 H. 5.), Ha3BaHHAA TaK B 4eCTh CBOEr'O OCHOBATE/A
ITudaropa.

OfbAcHeHHe ycTpoiicTBa MUpa MudaropeRiibl TECHO CBA3BIBAIHN C
reoMeTpuel. Tak, BBIAENAS IePBOOCHOBH GHITHA, OHHM NPUNHCHIBAIY
HX aroMaM GOpMY NpaBWIBHBIX MHOTOTPAKHMKOB, 2 HMEHHO: aTOMAM
orua - ¢opmy TeTpasapa (puc. a), 3eMIM — reKcasapa (xy0a, puc. 6),
BO3/AyXa — OKTasApa (puc. B), BOALI — MKOcaszgpa (puc. r). Beeil Beesen-
Hol mpunucsBanack bopMa gosexasapa (puc. a). B HasBaHUAX 3THX



MHOTOTPAHHUKOB YKa3bIBaeTCs 9UC/IO rpaHeit (oT rped. 30pa — rpaHs):
mempa — 4eThIpe, 2eKCa — IeCTh, OKMO — BOCEMb, UKOCU — [Ba/ILIATh,
doodeka — IBeHa/laTh.

Bouee no3HAs duocodekas mKona — AJleKCaHApUACKas — MHTepecHa
TeM, YTO JaJa MUPY 3HAMEHUTOTro yY4éHOro EBK/IN/a, KOTOPbIN XKW IIPH-
mepHo B 300 T. /10 Hamei 5pbl. B 0/HOM U3 CBOMX COYMHEHUH MaTeMaTHK
IMann (III B. H. 3.) U306paXkaeT ero KaK 4e0BeKa UCKIII0YUTENBbHO YeCT-
HOTO, TUXOT'O U CKPOMHOT'0, KOTOPOMY OBLIH 4y>/Ibl TOPAOCTh X 3TOU3M.
HacKoNbKO CEPhE3HO M CTPOTO OH OTHOCWJICH K U3YY€HHUIO MaTeMaTHKH,
MOXXHO CYZMTB TI0 C/IeAyIoleMy U3BeCTHOMY pacckasy. Llape ITTonemedt
cipocu y EBKIMZIA, HeIb3sA JIM HAWTH 60/1ee KOPOTKUH ¥ MEHee yTOMH-
TeJIbHBIN IyTh K U3YYEHUIO TeOMeTPHUH, YeM ero «Havana». EBKIMZA Ha
9TO OTBETWI: «B reoMeTpUM HET LJAPCKOTO IyTH».

MMmenHo «Havana» co3zany ciaaBy EBkauzy. B HuX Bnepseie GbUIO
TIpe/ICTAaBIeHO CTPOMHOE aKCHOMAaTHUYecKoe CTpoeHne reomeTpun. Ha
TIPOTSHYKEHMH OKOJIO JBYX THICAYEIETHH STOT TPY/ OCTAETCA OCHOBOM H3y-
YeHHsA CHMCTEMaTHYIECKOI 0 Kypca reoMeTpHH.

B rocsieHU€E CTONIETHS BOSHUKIIA U Pa3BUBAJIMCh HOBBIE HAIlPaB/ICHHUA
reoMeTpHHM, CPEAN KOTOPBIX: reomeTpHsa JlIo6ayeBCKOro, TOMONOTHA, Te-
opusd rpados u Ap. [ToABHIKCH HOBbIE METO/bL, B TOM YHCJI€ KOOPMHAT-
HBIJ ¥ BEKTOPHBIN, II03BOJIAIONIME NIEPEBOJUTH reOMEeTPUYECKHE 3a/ja91
Ha A3BIK a/redps! 1 HA060pOT. [eoMeTpHsA MIKPOKO UCTIONb3YETCA B IPY-
rux Haykax: Gu3nKe, XMMHUH, 6M0JIOTMH, SKOHOMUKE U /IP.



6 Hpeducnosue

B 3TO¥ KHUTe BBl IO3HAKOMMTECH C FEOMETPHICCKUMH QUTYPaMH U
VX Ha3BaHW/AMH, HAYYHTECh X H306paKaThk ¥ MOASIMPOBATH, y3HaeTe
0 reéOMEeTPHIECKHX BEMIHYHHAX W HayIUTECh UX HAaXOAUTH. Beé 3To no-
3BOJINT PA3BUTh Balllid reOMETPHYECKHE NPeJCTaBAeHNA, BHPAGOTATD
HeoO0XoAUMEIE IPAKTUYECKHUE HABLIKY ¥ YMEHHUH.

Hacroswan xHura npeAHasHaveHa JUIA 3aHATHI B 5-6 Kkiaccax, Kak
Ha OCHOBHBIX YPOKax, TaK M Ha KPY»XKOBBIX 3aHATHAX 110 MATEMaTHKe,

Kpome Toro, ona MOXeT GBITh HCIIONE30BaNa A/ Pa3BHTHA BAIIMX re-
OMETPHYECKHX NMpeACTaBAeHUA B 7-9 u 10-11 xiaccax, a Taroxe ¢ 1eIbio
noAroToBkHM K 'MA u EI'D o maTeMaTuke.

Ji1a paGoTE! ¢ KHUIO# HY>KHO MMETb TeTpajb B KIETKY, B KOTOPOH BHI
GyaeTe sanuchHBaTh pemeHVA 3azad, H306paxKaTh reoMeTpUIeCcKHe Hu-
I'YPhL, IPOBOAUTL HEOGXOAUMEIE [IOCTPOCHHA.

B sagavax, B $OopMyaMpOBKax KOTOPHIX YYACTBYET KieTuaTas Gymara,
MB!I 6yAeM OpeAmnoNararh, YTo CTOPOHH KIETOK PAaBHH 1.

¥eyiaeM yCnexoB B H3yJEHUH TeOMeTpHH!



§ 1, TourH, npAMBbie, IIOCKOCTH

IIpezcTaBaeHUEe O FeOMETPUYECKUX GUIypax AaloT OKPYHaomue Hac
06LeKTH. OIHAKO, B OTAMYME OT peaNbHbIX 00BEKTOB, TeOMETPHIECKHE
GUTYPH BACATBHEL

Touka ABAAETCA HAeaNU3aluel oYeHb MaJeHbKUX 00bEKTOB, T. €.
TAaKMX, pa3MepPaMH KOTOPHIX MOXHO NpeneSpeds. JpeBHerpeueckuit
yuéHslii EBKINZ, BIIEPBHIE AaBIIMi HaydHOe H3JI0KEHNe TeOMETPUH, B
cBOeit KuHTe «Hagama» ONpeie/sy TOUKY KaK TO, YTO HE MMeeT YacTel.

TouKH M30GPAKAIOTCA OCTPO OTTOYEHHEIM KAPaHAALIOM I PYUKOH Ha
smcte Gymary, MeoM Ha IOCKe H T. I1. eM ocTpee Kapahjall, TeM Jydile
310 M3obpaxkeHue. OxHAKO H300paXKEHNE TOYKH TOIBKO pUOGIIKEHHOE,
NOTOMY YTOC TOYKa, HApPHCOBaHHAA KapaH/AlioM, BCEra NMEET XOTh U
OYeHb MajieHbKME, HO HEHYJIEBbIE pa3Mepsl, a TeOMeTprdecKad TO4Ka
pa3MepoB He HMeET.

TouxH 0603HAYAIOTCA IPOTMMCHEIMY TaTHHCKIMHK GykBamu: A, B, G, ...,
A, B, C, .., A, B", C", ... (puc. 1.1).

A

oC
I

IIpsamas sBAgeTcs Uieannsalment TOHKOM HATAHYTOH HWUTH, Kpas
CTO/A NPAMOYTO/IbHOIM GopMEL. [To NPAMO pacIpOCTPAHAETCHA /Iy CBETA.

EBK/INZ ONpeAersUl NPAMYIO KaK JUIMHY 6e3 IUPHHEL

TTpsMBle IPOBOAATCS Ha JIUCTe GyMaru WIM JoCKe ¢ TIOMOLIbIO JINHEH-
K#. X0TA M306pakeH st NPSMBIX OrpaHUYeHbl, X CJIefyeT NPe/CTaRATh
ce6e HeorpaHHIEHHO HPOAO/DKEHHBIMY B 06e CTOPOHEL

OZHUM M3 OCHOBHHIX CBOMCTB NpPAMOH ABIAETCA TO, YTO 4Yepes ABe
TOYKH MPOXOAHUT TOABKO OAHA NMPAMAd.



8 § 1. Touku, npsmpvle, nrockocmu

Ipsimble 0603HAYAOTCA CTPOYHBIMHU JIATHHCKUMH GyKBaMut: a, b, c, ...,
a,b,,c,..,a,b" c" ..., wiu gByma IIPONIMCHBIMY JIATUHCKUMHU OyKBa-
mu: AB, CD, ...,AB,,CD,,...,AB', C'D", ... (puc. 1.2).

To4ka MOXeT MpUHazIexaTh JAHHOM IIPAMOM, B 3TOM CIIy4ae TOBOPAT
TaKKe, YTO NpAMAas NPOXOAUT Yepe3 TOUKY, a MOXKET U He pUHaIe-
KaTh €U, B 3TOM CJIy4ae FOBOPAT, YTO MpsiMasi He POXOJUT depes TOYKY

(puc. 1.3).

Eciv 1Be npsiMble MMEIOT OZIHY O6IIIYI0 TOUKY, TO TOBOPAT, YTO IIPSMbIE
nepecexkaromcs B 31oii Touke (puc. 1.4).

b b
C
/ i a

ITnockocms sBnseTca uaeanusanyeil pOBHOM MOBEPXHOCTH BOZBI,
IIOBEPXHOCTH CTOJA, ZIOCKH, 3epKajia 1 T. II.

Touka moxeT nMpuHaANekXaTh JaHHOM IUIOCKOCTH, B 3TOM CJly4dae
TOBOPAT TaKXKe, YTO IUVIOCKOCTD IMPOXOAUT Yepe3 TOYKY, a MOXKET U He
NpUHA/JIeXKATh €, B 3TOM CJIyyae FOBOPSAT, YTO IUIOCKOCTh He TIPOXOAUT
4yepes3 TOYKY.

IIpAmMas MOXeT JiexaTh B IIOCKOCTH, UMETH C IUIOCKOCTBIO OZHY 06-
LIYIO TOYKY WM HE UMETh C IVIOCKOCTBIO HU OZHOM 00IIel TOYKH.

/iBe mpsiMble, JieXXanve B OZHOM IUIOCKOCTH ¥ He UMeIoNHe 06uux
TOY€K, Ha3blBaIOTCA napaanenvHsimu (puc. 1.5).



§ 1. Touxu, npsimbie, MLAOCKOCMILL 9

Bompockl

1. Waeanusanueii kKakux 06bEKTOB ABAAETCA TOYKA?

2. Kak onpegensan Touxy Esriua?

3. Kax u306paKaroTcsa TOUKH?

4. Kak ofo3HavaioTesa TOYKH?

5. Viaeanu3anuel Kakux 06beKTOB ABISETCA IPAMasn?

6. Kak onpegensn npamyio EBkana?

7. Kax u3o6pakaroTes NpaMeie?

8. Kax 0603Ha4YaloTca IpsAMbie?

9. B uéM 3aKJIOYAETCHA O/IHO M3 OCHOBHHEIX CBOMCTB IPAMOM?

10. Kak MOryT pacnoaraThCs OTHOCUTEIBHO JAPYT Apyra TOUKa ¥ IIpA-
Mas?

11. Kakue ABe IpAMEE HA3HBAKOTCA EEPECEKAIOIIEMMCA?

12. Vneamsanueit Kakux o6 beKTOB ABNAETCA IWIOCKOCTD?

13. Kax MOryT pacnoaarathbCs OTHOCHTEIRHO JpYr' Apyra TO4Ka ¥ 110~
CKOCTB?

14. Kax MOryT pacronararbCcd OTHOCHTEABHO APYT' ADyra NpAMad v
IVIOCKOCTB?

15. Kaxue ABe OpAMbiE Ha3BIBAXOTCA HAPAJUIC/IbHEIMY?

3agaun
1. CKOJIbKO O6ImMMX TOYEK MOTYT UMETD ABE NpAMBIE?
2. CKONBKO MPAMBIX U306paeHo Ha pUCyHKe 1.6? CKOJBKO y HUX TO-
YeK NONAPHBIX lTepeceTeHuH?




10 § 1. Touxu, npamste, niaockocmu

3. IlycTs TOuKM A, B, C NpHHaANeXAaT QZHOM IPAMOH U TOYKU B, C, D
TPHHALIEXKAT OAHOU NPAMOK. YTO MOXHO CKa3aTh O BCEX TOUKAX A, B,
C, D?

4. HycTe npsamMele a, b, ¢ epecexaloTca B OAHOM TOUKe U [IpAMEIE b, ¢,
d nepeceKalTca B OZHOM Touke. YTO MOKHO CKa3arh 0 BCex MPAMEIX @,
b, ¢, d?

5. W3o6pasuTe MPsAMYIO M TOYKH, IPHHAANEKATIHE ITOl NpsAMOH U He
MpUHaLIeXAIHUe eif.

6. Vso6pasuTe TPH TOYKHM, He NPMHAQIEKALIKE OZHOI npsamoi, [po-
BeauTe MpAMElE, NPOXOAAIIME YePe3 PATHIHEIE [TAPH U3 TPEX JaHHBIX
TOY€eK. CKO/IBKO BCETO TAKHX NMPAMBIX?

7. Vi306pasure YeTHpE TOYKH, HUKAKKE TPH M3 KOTOPHIX He MprHaAje-
ar ofiHO# npAMOoi. IIpoBeauTe NPsAMEle, IPOXOAAUIME YePE3 PAITUIHEIE
NapH U3 YETHPEX JAHHBIX TOYeK. CKOBKO BCErO TAKMX NPAMBIX?

8. Mi306pa3sure ATH TOUEK, HUKAKME TP M3 KOTOPHIX He IPHHAZIEXAT
OZHOMH MpsAMOH. [TpoBeauTe MPAMEE, IPOXOAAIIME YePe3 PATHIHEIE
Nape! U3 MATH JAHHHIX TOYeK. CKONBKO BCEIO TAKHX HMPAMEIX?

9. 306pasnTe mecTh TOYEK, HUKAKKeE TPH M3 KOTOPHIX HE MIpHHAaANe-
JKar ofiHO# npsMoii. ITpoBeUTe NPAMEIE, TPOXOAALIME YePe3 PAIIHYHEE
TIAphl M3 MECTH JaHHBIX TO4eK. CKOIBKO BCETO TAKUX NPAMEIX?

10. Cxonbxo TOYEK NMOMAPHHIX NepeceYeHuil MOTYT UMeTh TPH ops-
Mble? V300pasHTe pasniudHEe CTy4an.

11. Mso6pasuTe 9eThIpe NPAMBIE TaK, YTOGH ¥ HUX GBUIO ECTH TOYEK
MONAapHLIX NI€peceyeHH .

12. U3obpasure NATH IPAMKIX TAK, YTO6GH ¥ HUX GEUIO JECATH TOYEK
TOMTapHbBIX TepecedyeHHit.

13. Ha xieT4aroit 6ymare n3o6pasure npamyio AB u TOYKyY C, KakK
NIOKa3aHO Ha pHcyHKe 1.7. Hepes Touky C npoBeAqTe NPAMYIO, Napaj-
JIEJIbHYIO IIPAMOM AB.



§ 1. Touxu, npambie, NIOCKOCMLL 11

C B

B)

14. YKaxuTe Mapsl Hapauie/bHBIX MPAMEX, H300paKEHHEIX Ha PUCYH-
Ke 1.8.

g LSINE

7

-
&)




§ 2. JIyan, orpeskn

JIynom, Wwiv noaynpamoii, Ha3pBaeTCs YacTh TPAMOM, COCTOSIAs
Y3 TAHHOU TOYKM H BCEX TOYEK, JeXKAIMHX OT Hed 10 OIHY CTOPOHY. ITpu
9TOM CaMa /laHHas TOYKA HA3BIBAeTCA HAYQOM, WK 8ePUIUHOILL Tyua.

Alns 0603HAYEHUA Ty el UCTIONB3YIOTCA MAPhl MPONMCHBIX JATHHCKHX
6yks, HanpuMep AB, nepBas U3 KOTOPHX 0603HATAET HATATIO Jy4a, a
BTOpad — KaKylo-Hubyss TOYKY, IpHHAUIeKALLYIo Tyay (pHc. 2.1).

Ompesxom HasbiBaeTca HacTh NPAMOM, COCTOAMAA M3 ABYX AaHHEIX
TOYEK M BCEX TOYEK, NeXKAWMX MeXy HUMU. [IpH 3TOM caMu gaHHbIe
TOYKH HAsHIBAIOTCA KOHUAMU Ompe3Kda.

Ha nvcre 6ymary oTpesky poBOAAT ¢ OMOIIBIO IMHEHKH.

Otpe3ok o60sHayaercsa yKasaHHEM ero KOHI(OB, Hanmpumep AB, C\D,
(puc. 2.2) ur. A.

OnHOM U3 OCHOBHEBIX ONepaliii, KOTOPYIO MOKHO TIPOM3BOAUTD C OT-
PE3KAMH, ABIACTCA ONepalil OMKAAIKHBAHUL JAHHOZ0 ompe3Kxa
Ha JAHHOM JIyde OT €ro BepIMHEL. [losyyarommiicsa npu 3TOM OTpesok
Ha3hLBACTCA PABHBLIM NCXOAHOMY OTPE3KY.

OTKIAARIBATS OTPE3KH MOMHO C [IOMOLIBIO UHENKY, GHPKY/IA U T. I1.

PaBeHCTBO OTpe3KoOB AB U A131 3anMCHIBAETCA B BHAe AB = AB.. Ono
O3HA4aeT, YTO €T OAHH U3 3THX OTPE3KOB, Hanpumep AB, OTAOXUTE HA
Ty4e A,B, OF To9KH A, TO OTpe30K AB IIpH 3TOM COBMECTHTCA C OTPE3KOM
A.B, (puc. 2.3, a).
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EC/IM TIpM OTKJIAJBIBAHAN OTpeska AB Ha jyde A,B, OT TOUKH A, TouKa
B mepexoauT B8 TOUKY B', nexargyio MexJy TOUKaMH A, ¥ B,, TO roBoO-
AT, 9TO OTpe3ok AB Membide oTpesxa A B, # 0603HATAIOT AB < AB..
I'oBOpsT TaloKe, 9TO OTPe30K A B, Goabuie orpeska AB u ofo3HaqalT
A B, > AB (puc. 2.3, 6).

Ecnu Ha oTpeske AB Mexay ToskaMy A ¥ B B3ATH KaKy1o-1ub0 TOUKY
C, To obpasyercs ABa HoBHIX oTpeska AC u CB. OTtpe3ok AB Ha3EHIBaeTCA
cymmoii orpeskos AC 1 CB u o6ozHavaercs AB = AC + CB (puc. 2.4).
Kaxzpiit 3 orpeskoB AC ¥ CB Ha3bBaeTca PASHOCMBIO OTPE3KA AB u
ApyToTO OTpE3Ka U obosHavaeTca Tak: AC = AB - (B, CB = AB - AC.

B E

D

B
o

b
ath

Yro6bi C/IOKHUTD ABA IPOM3BOAbHEIX OTpe3Ka AB u CD, NpoAOKHM
oTpe3ok AB 3a TOUKy B M Ha 3TOM NPOZO/DKEHHHN OTJI0XKUM OTPE3OK
BE, paensiii CD (puc. 2.5). Orpesox AE 2acT CyMMy OTPE3KOB AB u CD,
AE = AB + CD.

AHATOTMYHEIM 06Pa30M TOCTYNAIOT A/ BhIYMTaHHA U3 GobIIero oT-
pe3Ka MeHbIIIEro.

Touka, AenAmas OTPe30K HA ABe paBHble YacTH, HA3bIBACTCA €TO Ce-
pedunoii.

Bonpocer
1. Kakaa durypa Ha3sBaeTCs JIydIOoM?
2. Kak ofo3HavaeTca yd?
3. Kakaa oUrypa Ha3sIBaeTCs OTPEIKOM?
4, Kax ofo3HayaeTcd OTpe3ok?
5. Kakue onepan#u MOXHO IIPOH3BOAMTS C oTpe3KaMu?
6. Kak o603HadaeTca paBeHCTRO OTPE3KOB?
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3agauu
1. Ha ckonbko vacTeit genar npsamyio: a) ogHa TO4YKa; 6) ABE TOYKHY;
B) TPH TOYKH; I')* n TOYek?
2. Ha xuietyaroit 6ymare usobpasure ay4 CE u OTpe30K AB, Kak I10-
Ka3aHo Ha pucyHKe 2.6. Ot BepumHsl C nyua CE oTIOXUTe oTpe3ok CD,
PaBHEIY OTpe3Ky AB.

C A 1PN E
B I \E B
A B A
a) 6) B)
Pue. 2.6
3. YKaXuTe paBHbIe OTPE3KH, H306paKEHHEIE Ha PUCYHKe 2.7.
A B
B /0 BN D z
H
0 [m) . e\ ¢
e

1

4. Ha xsietyaroit 6ymare n3o6pasuTe oTpe3Ky, Kak MOKAa3aHO Ha pu-
CyHKe 2.8. YKaxuTe cepesuHbI 0TPe3KoB AB, CD, EF, GH.

5. Ha KieT4aToit Gymare uso6pasure OTpe3KkH, KaK MOKA3aHO Ha pH-
CYHKe 2.9. YKaXuTe TOUKH, Ae/suime otpe3ku AB, CD, EF ua TPH paBHbIE
YacTH.
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6. Ha xneTuaroii 6ymare uaobpasuTe OTPE3KH, KaK MOKa3aHo Ha pH-
cyrke 2.10. M306pasuTe OTPE30K, PaBHbIA CyMMe OTPE3KOB AB u CD.

D
B
A B Al B
C D C
A
a) 6) B)
Pue. 2,10

7. Ha wietyaToii 6ymare n3obpas3ure OTPe3KH, KaK II0Ka3aHO Ha pH-
cyHke 2.11. U306pasuTe OTPe30K, PaBHBIN Pa3HOCTU OTPE3KOB AB u CD.

B




16

§ 2. Jlyuu, ompesxu

8. Pacnonoxure HoMepa B BOPALKE BO3pACTAHHUS COOTBETCTBYIONIHX

OTPe3KOB, U300paKEHHBIX Ha PHCYHKe 2.12.

T
.4 S
3>
5 6
N
9. CpaBHuTe 0Tpesku AB u CD, n306paEHHbIe Ha PHCYHKaX 2.13.
C D D
A = S B
S < 4 B
A C B
a) 6) B)



§ 3. Hamepenue JJIHH OTPE3KOB

M3Mepenue ANHUHEL OTPe3Ka OCHOBAHO Ha CPAaBHEHUH €0 ¢ OTPE3KOM,
JUIMHA KOTOPOTO IPHUHUMAETCA 3& €UHULY (eAMHUYHBIA OTPE30K).

JAauna ompeska — 5TO NOJOKUTENILHOE YKCIO, IOKA3HIBAIOUIEE,
CKONBKO Pa3 eTHHYHBIM OTPE30K H €ro 9acTH YKJIAABIBAOTCA B ZAHHOM
oTpesKe.

JnyHy OoTpe3ka AB HasbIBIOT TAKKE PACCMOKHUEM MEXAY TOUKaMU
AH B. Inuny oTpeska AB GyaeM o6o3HavaTh, KAK ¥ CaM OTPE30K, AB.

Jnst uaMepeHus ZMUH OTPE3KOB IPUMEHAIOT pas/luiHble H3MEPH-
TeIbHbIE MHCTPYMEHTHI, IPOCTEAIIMM U3 KOTOPHIX ARIAETCH TMHENKa ¢
AeneHNAMA, 0603HAYAIOMIMMY CAHTHMETPE M MX JECATHIE YaCTH — MUJI-
auMeTpH (puc. 3.1).

0 1 2 3 4 5 6 7 8 9 10

Ha pucyHxke 3.2 anuHb oTpeskoB AB, AC n AD paBHBI COOTBETCTBEHHO
4 ¢mM, 5,2 cm, 6,5 cM.

0o 1 2 3 4 5 6 7 8 9 10|

A B C D

JUns BaMepeHHs JJMHb! OTPe3Ka Ha MECTHOCTH OOBIYHO KMCNONB3YIOT
PYJIETKY, & B KadecTBe €HHUYHOIC OTPe3kKa MPUHUMAETCH OTPE30K A/IH-
HOH 1 M (MeTp), paBHbiit 100 cm. Ui u3MepeHHs GOMBIIMX PACCTOAHMM
B KadecTee eZUHMIE H3MepeHua Oepérca 1 kM (KHIOMeTp), paBHbIA
1000 M.

JIis ZIMH OTPE3KOB BHIIOMHSAIOTCA CIeIyIOomHMe CBOMCTRA.

CroiicTBo 1. [nuHbl paBHBIX OTPE3KOB PABHEL

CeoiicTBo 2. [Untia cyMMBbI OTPE3KOB PaBHa CyMMe HX JUIHH.
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Heropuueckue cBefenns

MeTp, KaKk eAMHaA eMHNLA M3MEPEHNSA ANUE OTPE3KOB, IOSBUICA
OTHOCHTENILHO HeJaBHO, B KoHue XVIII seka. Jo 3Toro BpeMeHH cymie-
CTBOBA/IM Pa3/IMYHLIE MEPHI AJIMHE]L, H BCE OHM CTPAAATH HETOTHOCTHIO
ONpeZle/IeHHS, YTO AaBaio SonblMe OmMUOKH B BLIMHCAEHUAX. 110-BU-
AUMOMY, OAHMMH M3 CAMBIX [IEPBHIX €AMHUL, N3MEPEHHA JIUHH GhutH
€/AMHUIIEL, CBA3aHHAIE C pa3MepaMH YeJI0BEYeCKOTO Tea.,

B ozmoii crapunHoit apabekoii pykonncs VIII Bexa Hameit sph, mo-
CBAWEHHON BOMPOCAM M3MEPEHHA AAMH, CKA3aHO, YTO 33 eAHHHULY
N3MEPEHNA J/IMHE] PUHUMAETCA JIOKOTh, PABHKI WINPHHE 8 KY/IaKOB,
KynaK — IiMpHHe 4 Najibues, Dajien — TOMMHEE 6 AYMEHHbIX 38peH, a
SIMEHHOE 3€PHO — TOMMMHE 6 BOIOC ¢ OCNMHOM MOpAbL. COBpeMEHHEIM
YYEHBIM, PEIIMBUINM NPOBEPUTE BHIYMCIEHHA apaboB, IpHILIOCh 3a-
HATbLCA U3MEPEHUAMH TOMIIMHE BOJIOC ¢ MOPABL OC/a.

K xoHuy XVIII Bexa monoxeHune ¢ H3MepeHHAMMU JUIHH CTATO coBep-
LIEHHO HETEPMHMMBIM. B Kavk/10it cTpaHe GhUIM CBOM eAMHUIE H3Mepe-
BuA. M Bce OHM GbUIM He COBEpILieHHee, YeM TO/MIY}HA BOJIOCA C MOPABL
ocna. OT 3TOro cTpajand aCTPOHOMBI, TOPTOBIH, MOPEIIABATENH,
3eMUIEMEPH! V1 AD. Y4€HEle He pa3 NIPUAYMEIBAIM XOpOIIre criocobh u3-
GapneHuA oT 3TOM IMyTaHuUE. OHU NPEACTABMIAIM HX HA YTBEPXKAEHHE
KODOJIAM, KOO/ 61arofapiin yMEHBIX, 0ZOOPAIH IPOEKTH M — KIAIK
¥X IIOZ CYKHO.

B 1791 roay ®paHuyackas AKafieMHs PeAIOXKIIA B3ATh 338 OCHOBY
CHCTEMBI MEP OZHY COPOKaMWUIMOHHYIO YaCTh NMAPIKCKOro MepHaHa-
Ha, Bt 6s110 faHo Hazsauue: MeTp. J1a onpeieIeHUs BeTUTHHE! MeTpa
1 M3TOTOBJIEHHA 3TAIOHA HYKHO GBUIO M3MEPHUTH JINHY HAPHIKCKOTO
MepuAnaHa ¢ GOMbio CTeNmeHbo TOUHOCTH. Jia 3Toro 68U1M chopMu-
POBaHH! IECTh KOMHCCHIA.

HamepurenbHamvu paGotamu Bo Oparumm pykosoaun XK. darambep.
B 1795 rozy na napixckoil KoHbepeHIHY 6bUTH MOABEAEHE HTOIH 3T
PaboThi M YTBEPXAEH STAIOK €AMHULI J/IMHEL — MEeTp. B pesynbrare 6511
M3TOTOBJIEH 3TAIOH U3 IUIATHHBL, KOTOPHI XPaHUTCA BO GpaHIy3cKOM
rocyAapCTBEHHOM apXuBe.
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Bomnpocsl
1. Uro HasmBaeTcs JUIMHOW OTpe3ka?
2. Kak o6o3HavaeTcq AJINHA OTpesKa?
3. Kax uaMepsiercd /UIHHA OTpesKa?
4, Kakpie CBOMCTBA BHNOIHAIOTCA AN AJIHH OTPE3KOB?
5. UTo Ha3LBAETCS PACCTOAHUEM MEXAY ABYMA TOYKAMM?
6. Korga nmosiuncs MeTp?

3agauu

1. Touka C neXUT HA IPAMOI MexkAy ToukaMu A ¥ B. Halipure anu-
Hy oTpeska AB, ecnu: a) AC = 2,5 cM, CB = 3,5 oM; 6) AC = 3,1 amM,
CB=4,6 ;B AC=12,3m, CB = 5,8 M.

2. Ha npaMo# B 0gHY CTOPOHY TIOCNEA0BATEILHO OT/IOXKEHH OTPE3KH
OF = 5 cm, EF = 30 MM, FG = 1,5 cm, GH = 11 cm. Haiiaure oTpesku:
a) OH; 6) OF; B) EG; 1) FH.

3. Touku A, B ¥ C npuHagnexar ogHo# npaMoii. UsBecTHO, YTO
AB = 4,3 cm, AC = 7,5 oM, BC = 3,2 cm. Kaxas u3 Touek A, B, C nexwur
MEXIY ABYMA APYyTrUMu?

4. Touxu A, B, C IpuHAIEKaT OfHOM npAMOH. TIpUHANIENWT I TOYKA
B otpesky AC, ecit AC = 3 cM, BC =5 cm?

5. MoryT i1 TOUKU A, B, C NpUHAATEXaTh OMHOM NPAMOH, €CIH ATHHA
fonbIIero oTpe3ka AB MeHbIIe CYMMEI JUIHH oTpe3koB AC u BC?

6. Otpesku AB 1 CD nepeceKarTca B Touke O U JeNATCA B Heit normno-
naM. HisBecTHO, uro AO=2C0. CpaBHuTe 0Tpe3xu AB u CD.

7. Ha wietuaTod Oymare usobpasure oTpeskul AB, CD, EF, Kak nokasa-
HO Ha pUCyHKe 3.3, C MOMOIIbIO THHEHKN H3MEPLTE UX JUIHHEL

‘B
D
A
C F
B A —
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8. Vcmosnbays nuHeliKy, Hapucyiire oTpe3ku ANMHON: a) 6 cM;
6) 18 mm; B) 1,1 am; 1) 0,08 M.

9. Ha orpeske AB pnuHo# 15 ¢cM oTMedeHa Touka C. Haliapre ZnUHEL
orpeskoB AC # BC, ecii: a) oTpe3ok AC Ha 3 ¢M A/IMHEee oTpeska BC; 6)
oTpe3ok AC B ABa pasa UIMHHee oTpe3ka BC; B) Anuuel oTpeskos AC U
BC otHOCATCA Kak 2:3.

10. Ha nanHo# npAMOit OT faHHOM TOYKK OTAGKUTE Ha [V1A3 OTPE3KH,
paBHsie: a) 3 cM; 6) 7 em; B) 10 cm. TIpoBepbTe TOYHOCTh TOCTPOEHMI
JIMHEHKOM.

11. Ha pucynxe 3.4 AB = CD, AC = 6 cM. Haiiaure ymnHy oTpeska BD.

4 B8 ¢ D
I

12. Ha mpsaMoit oTMeueHn ToukH A, B, C, D, KaK IOKA3aHO HA PHUCYHKE
3.4, npuaém AC = BD, AC = 10 cM, CD = 4 cM. Haliaure IHHY OTpesKka
BC.

13. Ha npsAMoit noceI0BaTeNBHO OTAOKEHbt TPH OTpeska: AB, BC u CD
TaK, 9T0 AB = 3 cm, BC = 5 cM, CD = 4 cm. Hailaure paccTosinue Mexxay
cepeanHaMM oTpeskoB AB u CD,

14. Ot TOYKHM A, B3ATOI Ha HEKOTOPO# NPAMOiL, OTIOKEHE B OAHOM
HaTIpaBIeHUK ZBa OTpe3Ka AB u AC, mpuuém AB = 60 MM, AC = 100 MM.
Haiiapre: a) pauey orpeska BC; 6) pacCTOSHUE OT TOUKH A 0 CEPEUHEL
oTpe3ska BC; B) paccTognne MeXIY cepefiiHaMK OTpe3koB AB u AC.

15. Ha mpsamoi 0T 04HO# TOYKM B OHOM HAIPABNEHHH OTIOXKEHE] TPH
OTPEe3Ka, CYMMa KOTOPHIX pasHa 28 CM; KOHEL [IEPBOTO OTPe3Ka CIYXKUT
CEPENHOM BTOPOTO, a KOHEl| BTOPOTO — CepeAHHOM TpeThero. Hatinure
ZJIMHBL 3THX OTPE3KOB.



§ 4. IToaynIOCKOCTH H yroJ

IIpoBeiéM Ha IUIOCKOCTH KaKyko-HUOy/Ab npsaMyro a. OHa pa30bbeT ILI0-
CKOCTb Ha jBe yacTy. Ha pucynke 4.1 Touku A ¥ B IpUHaZ/IeXaT OAHON
U3 3TUX YacTel, OTPe30K AB He nepeceKaeT NpsAMy0. B 3ToM cirydae ro-
BOPSIT TAlOKe, YTO TOYKK A U B iexcam no 0OHy CMopoHY OT NPAMOi
a. Touku B u C IIpUHAZJIekKAaT Pa3HbIM 4acTAM IUIOCKOCTH, OTPe30oK BC
flepecekaeT NpsAMYy0. B 3ToM cirydae roBOPAT Takke, 4TO TOYKH B u C
Jlexcam no pasHsle CrMoOpPoHbsL OT NPAMOi a.

YacTh IUIOCKOCTH, COCTOSIIAS M3 TOYEK JAHHOW NPAMOM U TOYEK, JIexKa-
IIUX T10 OZIHY CTOPOHY OT 3TO¥ NPAMOM, Ha3hIBAETCA NOLYIIOCKOCMbIO
(puc. 4.2).

PaccMOTpHM /Ba Jiyya ¢ o6mieit BepmmHoit (puc. 4.3). OHu pa3buBaroT
IUTOCKOCTh Ha /IBE YaCTH.

®urypa, o6pasoBaHHas AByMs JlydaMH ¢ 0611eH BepIIMHON U OHOM K3
YyacTel IUIOCKOCTH, OrPaHUYEHHBIX 3TUMHU JIy4aMu, Ha3bIBAETCS Y2J10M.
O61ias BepIIMHA HA3bIBAETCS BEPUIUHOILL y221d, a CaMU JIyYH — CIopo-
Hamu yzaa.
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Yron o6o3Ha4aeTca Wi ofHOM GyKBOM, yKassIBaloeii ero BeplInHy,
WM TpeMs OyKBaMmu, CPeAHsAs M3 KOTOPHIX yKasbiBaeT BEPUIMHY yIVIa,
a KpalHHe — KaKkue-HUOyAb TOYKM Ha CTOPOHAX yIJa, HanpuMmep LA,
£ AOB u T. A. ViHOrAa yriibl 0603HavaoTes nudpamu, Hanpumep £ 1,
Z2UT A

Touku yria, He MpUHaZIeXallMe ero CTOPOHAM, Ha3bIBAIOTCA BHY-
mpeHHuMmuU. JIy4y, UCXOAsAIME U3 BEPIIMHBI IAHHOTO YIVIa ¥ IIPOXOAs-
e Yepe3 BHYTPEHHUE TOYKH yI/Ia, Ha3bIBAIOTCSA BHYMPeHHUMU.

Ha pucyhke 4.4 usobpaxén yron AOB. Touku C u D — ero BHyTpeHHHUe
TOYKH, JIy4 OC 1 OD — ero BHyTPEHHUE JIy4H.

B

Yron Ha3blBaeTCs pase8EPHYMbIM, €CIA €ero CTOPOHB BMECTe CO-
CTaBJIAIOT NPAMYIO (pHc. 4.5, a). B IPOTUBHOM CJIy4yae yroJ HashblBaeTcs
Hepa3eEPHYMbIM.

a) “ B)‘
Puc. 4.5

HepasBEpHYThIi yTO/I MOXET ObITh MEHbIIIE Pa3BEPHYTOTO, T. €. ABJIATh-
CA YaCTBIO Pa3BEPHYTOro yria (puc. 4.5, 6), wiu 6bITh 60JIbIIIE Pa3BEPHY-
TOTO, T. €. COAEPXKaTh PasBEPHYTHIHN yron (puc. 4.5, B).

Kak npaBuiio, ecii He OroBOPEHO ITPOTUBHOE, MbI OyZieM paccMaTpH-
BaTh YIVIbl, MEHbIIIHE Pa3BEPHYTHIX.
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JiBa yI1ia HasBBAIOTCA CMENCHBLMIL, €CJTA OZHA CTOPOHA Y HHX obmas,

a /Be APYTHE COCTABJAIOT BMeCTe NpaMylo (puc. 4.6, a).
JIBa yI/Ia HA3KIBAIOTCA 8EPINMUKAILHbLMIU, €C/TA CTOPOHEI OAHOTO YT/Ia

AOTIONHAIOT 0 IPAMKX CTOPOHE! Apyroro yma (puc. 4.6, 6).
b

OZHO# M3 OCHOBHBIX OTIEPAITHH, KOTOPYIO MOXHO IIPOMSBOAMTE C YIVIa-
MH, ABJAETCH ONMEpanua OmiAaduisanus 0aHHOZ0 yaia B Ty WIH
IPYTYIO CTOPOHY OT AaHHOTo Jyda (puc. 4.7). [Tonyyalomuica IpyU 5TOM
YTOJ1 Ha3blBAETCS PAGHBIM UCXOAHOMY YTIY.

B,
B ']
B ' B B
LOI< / 01
0 A A, 0 A A,
I [

PaseHcTBO yrioB AOB n A O B, 3anuchiBaerca B Buse LAOB =
= £ A,0.B,. OHO o3Hayaer, 4TO eC/AH OAWH U3 3THX YTAIOB, HANPUMED
AOB, oTno)uTs OT 1yya O A, B CTOPOHY, ONpeAeIAeMYI0o Jy4oM 0B, 10
yroa AOB nipu aToM COBMeCTHTCA ¢ yrtoM A0, B,.

Ecy IPH OTKAaZxIBaHMH yTia AOB oT ay4da O A, ay4 OB nepexo-
AUT B ayd O B’, nexcamuit BHyTpH yraa A, O B, TO TOBOPAT, 4TO yroi
AOB menbiue yrna A O,B,, u o6osHagaoT LAOB < ZA OB, (puc. 4.8).
ToBOPAT Takxke, 4To yrox A,0 B, 6onbuie yrna AOB u o6o3HavamT
ZA OB, > £ AOB.
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Ecnmu BHyTpH yria AOB npoBecty ay4 OC, To 06pasyeTca ABa HOBHIX
yrna AOC u COB (puc. 4.9). Yron AOB HasviBaeTcsi cymmoii yomos AOC u
COB n o6osHavaeTca LAOB = LAOC + Z COB. Kaxarii us ymoB AOC
1 COB Ha3hIBaeTCA pA3HOCMbIO yria AOB u Apyroro ymia 1 0603uaya-
erca LAOC = LAOB- £ COB, LCOB = ZAOB- ZAOC.

Hro65b! C0XMTE ABa yIUIa, HanpuMep AOB n CO,D (puc. 4.10), oTno-
#uM yron CO,D or siy4a OB Tax, YToOBI TOYKM A U D HAXOAMIMCH [0 pas-
Hbl€ CTOPOHE! OT mpaAMo# OB. [lycts OF - sy, B KOTOpBIL epeiaéT 1yy
O,D. Toraa yron AOE aact cymmy yrnos AOB u CO.D, LAOE = £ AOB +
+ ZCO.D.

B E,
(o D
| B /
0 A o0 4 o £

Yrou, paBHEIH CBOEMY CMEXHOMY, HA3bIBaeTCA npameim (puc. 4,11,
a). Yron, MEHBIIHIA IPAMOTO YIvIa, HashiBAETCH OCMPBbIM (puc. 4.11, 6).
¥Yron, Gonbmiuii NpAMOro yIia, HO MEHBIIMIA PasBEPHYTOTO YINIA, HASLI-
Baercs mynsiMm (puc. 4.11, B).

L




Yanom mexncdy nepecekaroujumMucs NPpAMsiMU HAa3bIBAETCA HAU-
MEHbIINH U3 YIIOB, 06pa30BaHHbIX JIydaMM, Ha KOTOpBIE AeNATCA JaHHbIe
IpAMbIe TOYKOM UX nepecedeHus (puc. 4.12).

b b

/

JIBe IpAMBbIE HA3BIBAIOTCS NEPNEHOUKYAAPHBIMU, €C/TH OHU 06pasy-
IOT MpsAMBIe yIvibl (puc. 4.13).

Buccexmpucoil yriia Ha3biBaeTcs BHYTPEHHMH JIyd, ACNALINN 3TOT
YTOJI Ha ZiBa paBHBIX yra (puc. 4.14).

B

Bomnpocsr

1. Ha ckosbKO yacTe npsmas pa3byBaeT IVIOCKOCTb?

2. YTo Ha3bIBaeTCA MOIYTUIOCKOCTBIO?

3. B kakoM c/Iy4ae /JBe TOUYKM IPUHAIE)KAT: a) OAHOM MOJTYIUIOCKOCTH;
6) pasHBIM MOJYIUIOCKOCTSM OTHOCHUTEIBHO JaHHOM psAMO?

4, Kakas urypa HasbiBaeTcs yrioM? YTO Ha3bIBaeTCsA BEPUIMHOM
yrna? YTo Ha3bIBa€TCA CTOPOHAMM yIia?

5. Kakoii yros Ha3pIBaeTcsl pa3BEPHYTHIM?
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6. Kakne yIibl Ha3bIBAKOTCA: &) CMEKHEIMH; 6) BepTHKAIbHBIMHA?

7. Kax 0603HavaoTca yoie?

8. Kakyro onepaumio MOXKHO TPOM3BOAUTD € YIaMU?

9. Kakue yrisi HashlBalOTCA PAaBHEIMH?

10. Kak o6o3Ha4aeTcss paBeHCTEO YIVIOB?

11. Yro o3HavaeT, 4To OAMH YOI MeHbIe Apyroro? Kakoe o6o3nage-
HHE B 3TOM CIy4ae HUCMOMb3YETCA?

12. Kak ompegenaeTca: a) cyMMa ABYX YINIOB; 6) pasHOCTD ABYX
yTA0B?

13. Kaxoit yron HaseiBaeTcs: a) OCTphiM; 6) IPAMBIM; B) TYIILIM?

14. Kaiaie npsiMble HA3LIBAIOTCA NEPOEHARKYIAPHEIMH?

15. Yrto HastIBaeTcA OHCCEKTPHCOH yIvIa?

3azaun

1. Ha cxombKo yacTeit pa3OMBaioT IUIOCKOCTS: a) ABe IepeceKafonuecs
npaMsie; ) TP MOMapHO MepeceKalomuecs NpAMELE, He NepeceKaio-
lpecs B OAHON TOYKE; B) YeThIpe MOMAPHO IEPECEKAIOINECH IPAMEIE,
HHAKAKNE TPH U3 KOTOPHIX He NIEPECEKAKTCA B OJJHOM TOYKe.

2. Vao6pasuTe pAMYIO p U Takue TOYKU A, B, C, D, E, F, uto A, E nipu-
HaznexXaT AAHHOM NPAMOM, a ocTalbHbIe TOYKH eil He IPHHaIeKaT,
npu4€m D u F JIexar B pa3KbIX MOMYIUIOCKOCTSX, B 1 C — B 0HO# moy-
IUIOCKOCTH, ¥ OTpe30K BD nepecexaeT NpaMyIo p.

3. laHb! npsMas ¥ YeTsIpe TOYKU A, B, C, D, He npuHAaJIeKalHe STOMH
npsmoi. [lepecexaeT i 3Ty npsMyio oTpe3ok AD, eciu: a) oTpesxu AB,
BC n CD nepecexaioT npamyo; 6) oTpesin AC 1 BC nepecexaloT npaMylo,
a oTpeaok BD ne nepecexaet; B) oTpeskn AB u CD nepeceKaoT IpsMyio,
a oTpesok BC He nepecexaer; r) oTpesk AB u CD He nepecexaor nps-
MYIO, 8 OTPe30K BC nepecekaeT; &) oTpesku AB, BC u CD He nepecexaoT
npaMyo; €) orpesku AC, BC u BD nepecekaroT npsamyio? Mao6pasure
AaHHEBIE CHTYyallHH,

4. JlaHbl IATH TOYEK M IIpAMas, He MPOXOAAIAsA HH Yepe3 OZHY K3 3THX
TOY€EK. VI3BeCTHO, YTO TP TOYKH PACIIOJIOKEHK B OZHOM IIGAYILIOCKOCTH,
a ABe Apyrue — B APYroM MOJYIVIOCKOCTH OTHOCHTENBLHO 3TOM IpAMOH,
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Kask/ias mapa To4eK coeZjuHeHa oTpe3koM. CKOIBKO OTPE3KOB: a) mepece-
KaeT npaMy1o; 6) He repecekaet npsamMyio? CesaiTe COOTBETCTBYIOIMI
PHCYHOK.

5. U3o6pasute aydu OA, OB, OC, OD Tak, 4ToGel: a) ayd OC nexan
BHYTpHM yria AOB, a jiyd OD nexxan BHyTpH yriaa BOC; 6) myd OA nexan
BHyTpH ymia BOC, a iy OC nexxan BHyTpu yria AOD.

6. CKOJIBKO BCEro YIVIOB ONpeAeseTcsa JydaMu, H300paXEHHBIMU Ha
pucyHke 4.15? Hasosure ux.

O

7. Kaxue U3 yIioB Ha pucyHke 4.15: a) ocTpsle; 6) npsMele; B) Tylble?
8. Cpeau yr/ioB, U306pa)kK€HHBIX Ha PUCYHKe 4.16, yKaXXuTe paBHBIE

YIJIBL
9. Kako¥i U3 yIioB, U306pakéHHbIX Ha puUcyHKe 4.17, 6onbiie?

a) 6) B) | R
C
: Q < I
r) ) e)
oo 5 x
x) /a) / iw) ‘ . !




10. Pacnionioxure yribl, U306paKE€HHbIE HA PUCYHKe 4.18, B mopske
HX BO3pacTaHus.

T 0

b1 / _________ B
4 T\ T AT
= —pt-
5 | O A
‘Pue. 4.18 Puc.4.19

11. Ha ksetyaToii 6ymare usobpasure yron AOB u jiyd PQ, KaK 1okasa-
HO Ha pucyHke 4.19. Ot nyda PQ otnoxwure yron QPR, paBHbIi yriny AOB.

12. CKOJIIBKO MMeeTCA YIVIOB, CMEKHBIX JAHHOMY?

13. MoryT i1 iBa CMeXHBIX yI/Ia 6BITH OHOBPEMEHHO: a) OCTPBIMHU;
6) NpAMBIMH; B) TYIIBIMH?

14. Ilo pucyHky 4.20 3anumuTe NMapel: a) BEPTUKAJbHBIX YIJIOB;
6) CMEeXHBIX YIJIOB.

B

15. Ha xieryaTou 6ymare uzobpasure yroJ, paBHbIN cymMme yriioB AOB
u PQR (puc. 4.21, a, 6).
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BRI ip B

R
P
//"
%) AQ 0O )
A
a) 6)
Puc. 4.21

16. Ha xieruToi#t 6ymare u3obpa3ure yroj, paBHbIM Pa3HOCTH YIJIOB
AOB u PQR (puc. 4.22, a, 6).

B R B R i
P P
L~ =
Q ) Q Q
A A
a) 6)
‘Puc. 4.22

17. Ha kietyaroit 6ymare HapucyiTe yroa AOB aHaJIOTUHYHO JaHHOMY
Ha pucyHke 4.23, a, 6. Misobpasure 61ccexTpucy OC 3TOro yria.

B

0
[ T~iB
/

InEEE

6)




§ 5. HsMepenne BeIHUMH YTIIOB

A5 N3MepPeHNA BEJTMYHH YIVIOB IPUMEHSIOT PasHbE H3MePUTEbHEIe
MHCTPYMEHTBI, IPOCTEMIIMM K3 KOTOPHIX ARIAETCA TpaHenoprup (puc. 5.1).

3a €ZMHHUIY U3MEPEHHA YINIOB 0OBIMHO OPXHMMAETCA Y0/, COCTaBIA-
IOIMHA OZHY CTO BOCBMUAECATYIO YacTh Pa3BEPHYTOro yra. CHHTAIOT,
YTO BEJAMMMHA 3TOr0 yIVla pasHa OZHOMY rpafgycy M obo3HauaroT eé 1°,

I'padycnan eerustuna yana noKasbBaeT, CKONLKO Pas yrosl B OfUH
rpajiyc ¥ €ro 4acTH yKIaJeBalOTCd B 3TOM VIVIE,

Ha pucynke 5.2 rpafycHele BeMYMEH YII0B AOB, AOC u AOD paBHbl
COOTBETCTBEHHO 60°, 90° 1 120°,

I'pagycHas BeIMYMHE YIVIa YAOBJAETBOPSET CAEAYIOWHMM CBONCTBAM.
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CeoiicTBO 1. 'pagycHbie BeJIMYUHBI PaBHBIX YIJIOB DABHBI.

CeoiicTBO 2. 'pagycHas BeJUYHHA CYMMBI YIVIOB paBHa CyMMe UX
rpaZyCHbIX BEJIMYMH.

HerocpeACTBEHHO U3 OIpeZie/IeHU CeayeT, YTO MPAMOU Yrojl paBeH
90°. OcTpsiii yron MeHblue 90°, a Tymoii yron 6omsure 90°, Ho MeHbie 180°.

Hcropuueckue cBeIeHNA

[Ipo6ieMa U3MepPEHHUA YIIOB BOCXOAUT K ITyGOKOM ZIDEBHOCTH.
AcTpoHOMUYECKHe HabmofeHusa, He0OX0AUMOCTb ONpPEAENEeHUs M0JI0-
JKEHMs COJIHLIA ¥ 3BE3J Ha Hebe noTpeboBany CO3JaHUs ClelMalbHBIX
npubOPOB 1 ONpeZieNieH s YIVIOB, 110 KOTOPIMHM BU/HBI 3TH CBETHJIA.
Ha crapunHO# rpasiope (puc. 5.3) XyZ0KHUK H306pasuy MOPAKa 3MOXH
Beaukux reorpadu4yecKrx OTKPHITHH, IIPOKJIa/BIBAIOLIEr0 Kype Kopabiis
C IMTOMOIIbIO U3MEPUTETHHBIX MHCTPYMEHTOB.
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OZHMM K3 [EPBBIX YIIOMEPHBIX MHCTPYMEHTOB ObLIa acTpOasOus
(puc. 5.4), uzobperénnan I'mnmapxom (180-125 rr. 10 H. 3.) U ycoBep-
IIeHCTBOBaHHAs BIIOC/IEJCTBUM HEMELKHUM y4EHBIM PErHOMOHTaHOM
(1436-1476). OHa cocTosu1a U3 TsKENOTO MEAHOTO AKCKa — auMba,
KOTOPHIH MOABENINBAJICA 3a KOJIBIIO TaK, YTOOBI OH BUCEN BEPTUKAIBHO
v ymHuA I\, IpUHUMaa ropU3OHTaIbHOE ToJioXKeHue. [1o kparto muMba
HaHOCWIACh IIKaja, pasZie/IéHHadA Ha rpaaycsl. Kpome aToro, Ha mumbe
HMeJach nosnoca A A,, HaselBaeMas aluzlaZioN, KOTopasi MOIJIa BpallaTh-
Cs BOKPYT LIeHTpa IMMba 1 MMeJla Ha KOHIax MoNepeyHble IUIACTUHKHU C
OTBEPCTHAMH, Ha3bIBAEMbIMH JUOIITPAMH.

1 onpeaeneHrsa BBICOTH 3Be3/bl HaZl TOPU3OHTOM Hab0ZaTe b
NIPUKJIAZBIBAJ I1a3 K HWDKHEMY AUONTPY U MOBOpPaYMBaJ alu/iajly Tak,
4yTo6BI 3Be3zia 6bUIa BUAHA Yepes Apyroi auontp. JleJeHue Ha mIKae,
OKOJIO KOTOPOT'O OCTaHaB/IMBAJICA Kpall anuAa/bl, ¥ MOKa3bIBAJIO BEICOTY
3Be3/Ibl Ha/] TOPU30HTOM B I'pajycax.

Pacriosiarasi IniocKOCTb IMMOa rOPU30HTANbHO, MOXXHO U3MEPSATh YIVIEI
1 B TOPU3OHTaJIbHOM IUIOCKOCTH. [UIA 3TOro MoCJie YCTaHOBKH aCTPOIsIOHU
anuzaly CHa4Yasaa HaBOJAT Ha OfIUH 00beKT HAOJIIOZEHUS U 3aCEKaIOT yroJ
Ha mKase 11uM6a, a 3aTeM Ha JIpyroi OOBEKT U TaKXKe 3aCeKaroT yroi. Pas-
HOCTb MEX/y STHMH 3HaY€HUAMH U eCTh UCKOMas BeJIMYMHA yIvIa.
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JpyruM HHCTPYMEHTOM AJIA U3MEPEHHA YIIOB OblT KBaZpaHT,
Tpe/CTaB/IAIomMil OG0l 0AHY YeTBEPTYIO YacTs acTponabuu (puc. 5.5).

KBazpaHT HMeJN TO IPEXMYILECTBO [iepe/ AcTPoRAbHeit, YTO X0 MOXXHO
6BUIO CACNATh SHAYUTEIBHO OAMBIIMX pasMepPOB H TEM CaMBIM YBEIMYHTD
TOYHOCTH U3MEPEHUA YIVIOB.

CyIlecTBEHHBIE YCOBEPIIEHCTBOBAHUSA B KOHCTPYKIMH acTpoibuu U
KBaZpaHTa ObIM cAenaHsl $paHIy3cKuM yIéHbsM YKaHoM [IMkapoM B
cepeante XVII B. [Tuxap 3aMeHw AHONTPH 3PHTEAbHOH Tpy6oii, Hao-
6peTénHOl He3azo0aro Ao 3Toro MamuneeM. Ilepes MHH30MH TPYOL: OH
YCTAHOBHJI CETKY U3 MIePEKPemMBAIOMXCa BOMOCKOB, a Ui IUTaBHOTO
BpallieHHs ATHAAAb HCIONb30BA MUKPOMETPHYECKHH BUHT, YTO 3Ha-
YHTEABHO MOBRICHIO TOYHOCTh H3MEPEHHSA.

Haubosee COBEPUIEHHHM YIJIOBEIM HHCTPYMEHTOM, IIPUMEHAIOIIMCSA
B HACTOAIIEe BPEMA IS BLITONHEHMs Fe0e3MdecKHX paboT, ABIAeTCA
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TeoAONUT (puc. 5.6), cocToAmMit 3 ABYX JHMGOB, PaCHOIOKEeHHHX B
BEPTUKATIBLHOM 1 FOPU30HTANBHOM TUIOCKOCTAX, ¥TO HO3BOJIET HU3MEpATH
BePTUKAIbHBIE U TOPU3OHTAILHEIE YIVIkI OXHOBpeMeHHO, Ha BepTHKas-
HOM MG HMeeTCa 3pUTeNbHasA TPy6a, ¢ NOMOIbIO KOTOPOIl anuzAaAb
BEPTHXANbHOI'O ¥ N'OPH3OHTAIBHOrC AMMMEG0B HABOAATCA Ha OOBEKT Ha-
bmoaexnuA.

Bonpocm
1, Yro npuHUMaeTcA 3a eAUHNLY U3MEPEHHS YIIOB?
2. Hro Taxoe rpagyc?
3. Kak uaMepseTCs rpafycHas BeIMUMHa yTia?
4. Kaxue CBOKCTBA BHITO/HAIOTCA VIA [PAAYCHHX BETHYUH YINIOB?
5. Kakue MHCTPYMEHTEI CIYXKAT 1A M3MEPEHUA rpafycHO BeIMIUHL]
yrna?
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3apauu
1. HaiiguTe rpagycHyio BemmauHy yria (puc. 5.7): a) AOC; 6) AOB; B)
AOD; r) AOE; i) BOD; e) BOC; k) BOE.

A B
C
A
D
E
]

2. Haiizure BexvauHE yros AOB, AOC, AOD, BOC, BOD, COD, usobpa-

XEHHBIX Ha PUCYHKe 5.8.
3. Haitpure BemamHb: yraos AOB, AOC, AOD, BOC, BOD, COD, uzobpa-
SKEHHBIX Ha pUCYHKe 5.9,

4. C moMOIIbI0 TPAHCIIOPTHpPa MOCTPoTe Yran BeauduHo# 10°, 30°,
70°, 100°% 150°.
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5. Koneco mmeet: a) 10 cnun; 6) 12 e (puc. 5.10, a, 6). Haligure
BeJIMIHHY yra (B rpazycax), KOTOPHIt 06pasyloT ABe COCEAHME CITMILEL

BE

6. Koneco umeer: a) 18 cimu; 6) 20 cmun (pue. 5.11, a, 6). Hatigure
BEJIMYVHY yria (B rpagycax), KOTOPHIH 06pasy:oT ABe COCEAHHE CITUIIEL

TE

7. Ha xneryaroit 6ymare uzobpasure ny4 AB, Kax IIOKAa3aHO Ha PUCYH-
ke 5.12. Ot ny4a AB oTaoxuTe yroa BAC, pasHEIH: a) 45°; 6) 90°.
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8. Ha kiieTyaToi 6ymare uaobpasuTe yIJibl, KaK II0Ka3aHO Ha pUCYHKE
5.13. OueHuTe «Ha IVIa3» UX rpaAycHyio BenuduHy. [IpoBepbTe Baln
OIIeHKH, M3MEPUB YIJIbI C IIOMOIIbIO TPAHCIIOPTHPA.

- Vi
/ A
/

F: B D
A A
E
Puc. 512 Puc.5.13
9. HaiiawTe BeTHYHHY CyMMBI YIJIOB, H300Pa)KEHHBIX Ha PUCYHKe 5.14.
R ’ | R, | D
P E )
Pl o
~ C C
Q Q a
B A "TB A B A
a) 6) B)
: Di i C
C D ’ e
B B r
/ D
B A A A
r) ) e)
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10. Jlys OC nexwur BHyTpH yra AOB, paBHoro 60° (puc. 5.15). Haiiaure
yron AOC, ecnu oH Ha 30° 6osnbuie yriia BOC.

B B
C
g
0 o 0 A
Pac.5.15

11. Jlya OC nexwr BHyTpH yria AOB, paBHoro 45° (puc. 5.16). Haiiaure
yron AOC, eciiu oH B Ba pa3a Gosblie yriaa BOC.

12. Jiyy OC nexur BHyTpH yria AOB, pasnoro 120° (puc. 5.17). Hai-
Aaute yron AOC, eciu oH Ha 30° meHbie yria BOC.

B

C
o) A o A
Puc.5.17 Prc. 5.18

13. Jlya OC nexxut BHyTpH yria AOB, pasHoro 120° (puc. 5.18). Haii-
Aure yron BOC, eciv oH B Tpu pasa Gosbuie yrina AOC.

14. Hexoropeiii yron paBeH 38°. YeMy paBeH CMEXHBIN ¢ HUM YTO/?

15. HaiizuTe rpasycHble BeIMYUHBI IBYX CMEXKHBIX YIJIOB, €CJIA OAWH
U3 HHX B /[Ba pa3a 6oJbIe Apyroro.

16. HaiiauTe rpafiycHbie BeJIUYHHBI ABYX CMEXHBbIX YIJIOB, €CJIH: a)
oavH 13 HUX Ha 30° Gonbie Apyroro; 6) Mx pasHOCTb paBHa 40°% B) OAuH
13 HUX B YeTBIPE pa3a MEHbIIE APYTOro; I') OHU PaBHBHI.

17. Haiinyre rpafycHble BeJIMYMHBI ZIBYX CMEXHBIX YIJIOB, €CJIK OHHU
OTHOCATCA Kak: a) 2:3;6) 3:7;8) 11:25; 1) 22: 23.
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18. OAMH U3 YIVIOB, KOTOPBIE TOTy4aloTCsA IPY NepeceyeHnt ABYX IpA-
MbIX, paBed 30° (puc. 5.19). Yemy paBHBI OCTaIbHBIE YIIBI?

b

/

19. OzuH U3 yIioB, 06pa3oBaHHbIN IIPH IlepecedeHnH ABYX NPAMBIX, B
4 paza Gosbiue zpyroro. Haiaure 3TH yIJIBL.

20. Cymma TpéX yI/ioB, 06pa30BaHHBIX IIPH NepeceyeHH ABYX MPAMBIX,
pasHa 306° (puc. 5.20). Hanaure 60JIBIIUN U3 HUX.

21. MoXeT 11 cyMMa TPEX yIIoB, 06pa3oBaBIIMXCA NPH NepeCceYeHUN
JBYX TPSIMBIX, OBITb paBHO# 150°?

22. O6meit yacThio ABYX yrios AOB u COD, BemuuuHoi 60° 1 90° co-
OTBETCTBEHHO, ABJIsAeTCA yroi BOC BenmunHoM 30° (puc. 5.21). Haiaure
yron AOD, TOKpEIBaeMbIl 060MMY AAHHBIMH YI/IAMH.

C B
D B
D A
(&
(0)
E

1o) A F

Puc. 5.21 Puc.5.22

23. Ha pucyske 5.22 yron AOB pasen 50°, yron COD paBeH 60°. Haii-
aute yron EOF.
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24. YeMy paBeH yrost MeXIy 6HcCEKTPHCAMM: a) BEPTHKAMLHBIX YIVIOB;
6) CMEXHBIX YIIOB?

25. HYeMy paBeH yron MeXAy MUHYTHOI M 4acoBoit CTpejIKaMy Ha qa-
caxB:a)34;6) 64, B) 5u?

26. Ha ckonBKO rpagycos NOBEPHETCA MUHYTHAA CTpeJaKa 3a:
a) 20 muH; 6) 10 MuH; B) 50 Muu?

27. Ha cKOJIBKO TpafycoB NMOBEPHETCH YacoBas CTpesika 3a: a) 1 g;
6) 30 MuH; B) 20 Mun?



§ 6. JlomansbIe

®durypa, 06pa3oBaHHasi KOHEYHBIM HaGOPOM OTPE3KOB, PACIIO/IOKEH-
HBIX TaK, YTO KOHEI| IePBOro SBJIAETCA HadaloM BTOPOro, KOHeIr BTOpOro
— HAYaJIOM TPETHErO U T. /i, HA3HIBAETCA IOMAHOIL JuHuetl, Wiy IpocTo
aomanoii (puc. 6.1). OTpe3ku Ha3bIBAKOTCA CMOPOHAMU JIOMQHOIL, a
MX KOHI[BI — 6EPUIUHAMU IOMAHOII.

C
E
B B G
& D
C
A D A E
Puc. 6.1 Puc.6.2

JINuHOiL 1OMAHOIL Ha3BIBAETCA CyMMa JIUH €€ CTOPOH.

JlomaHas 0603HaYaeTcsa MOCAeJ0BaTeIbHbIM YKa3aHUEM €€ BEepILUH,
HanpuMmep, JomaHast ABCDE, nomaHasg A A,...A .

JlomaHas Ha3bBaeTCca NPOCMOi, ecld OHA He UMeeT TOYEK
camonepeceyenus (puc. 6.2).

JloMaHas Ha3bIBaeTCsa 3AMKHYMOIL, ecIi Hadallo e€ IepBoro OTpe3Ka
COBIAZAeT ¢ KOHIIOM IOC/IeHEr0. 3aMKHYTYIO JIOMaHy10, y KOTOPO TO4-
KaMH caMoriepecedeHus ABIAIOTCA TONbKO HaYaabHasA M KOHEYHAsA TOUKH,
TaKXKe HashIBaIOT MmpocToit (puc. 6.3).

D D
INTER ™ 4
A E A E
Puc. 6.3 Puc. 6.4
Besikasi IpoCTas 3aMKHYTasi IoMaHas pa3buBaer IUIOCKOCTh Ha /iBe

06/1aCTH — BHYMPEHHIO0 U 86HewHI010. Ha pricyHKe 6.4 BHyTpeHHAA
obiacTh 3aKpalleHa.
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Bonpocsr

1. Yro HasbiBaeTcA loManoi? UYTo Has3HBaeTCH: a) CTOpOHaMHu: 6) BEp-
MIYHAMY JOMAHOM?

2. Kak o6o3HavaeTcs jomaHan?

3. YTo HasHMBaeTCa AJIMHOM JOMaHO?

4. Kaxas loManas HashBaeTes: @) MPOCTOL; 6) 3aMKHYTOI?

5. Ha ckonbko dacTeii pasGuBaeT IUIOCKOCTS NpocTas 3aMKHyTad Jo-
MaHaa?

3agaun
1. TIpocTad oManas uMeeT 10 BepwrH, CKOABKO ¥ Hed CTOPOH?
2. TIpocrasa 3saMKHyTad JioMaHaa umeer 20 CTOPOH. CKONBKO y Heé
BEPUIHH?
3. YKaxuTe, Kaxue QUTyphl, U30GPaKEHHbIE Ha PUCYHKE 6.5, SBARIOTCH
MPOCTHIMH JIOMAaHKIMH.

12245647 8P

4. Hatianre JUIMHBL TIOMAHEX ¢ KOHIIAMY A, B, U300paKEHHEIX Ha PH-
CyHKE 6.6,

B

a) |A 0)

3
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5. CpaBHMTE JJIMHBI ToMaHbix A B,C,.D, u A,B,C,D, Ha pucyHke 6.7, He
MU3Mepas Ux.
6. CpaBHuTe ATMHBI ToMaHbIX AB,C 1 AB,C Ha pucyHKe 6.8, He U3MepsA

HX.

B,
/ )
G
d c, B B
Bj _+— P N
n 4 c
Al
Puc. 6.7 Puc.6.8

7. N306pasuTe 3aMKHYTYIO IIATUCTOPOHHIOIO JIOMaHYI0, KOTOpas uMe-
eT: a) /IBe TOUYKM caMomepecedeHus; 6) TpU TOYKM CaMOIepeceyeHus;
B) IIATH TOYEK CaMOIlepeCcevYeHus.

8. [IpoBepkTe, YTO JIMHUM, H306pKEHHBIE HA PUCYHKE 6.9, ABIAIOTCA
MPOCTHIMM 3aMKHYTBIMY JIOMaHbIMU. BBIsICHUTE, KaKas U3 JAHHBIX TOYEK
JIEKUT: a) BHYTpH; 6) BHE 3TUX JIOMaHBIX.

=
.
[ [
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9. zo6pasurTe: a) YeTHPEXCTOPOHHIOKI JIOMAHYIO; 6) IIeCTUCTOPOH-
HIOIO JIOMaHY0, NPOXOAAIIYIO Yepe3 Bce JaHHbIE TOYKH Ha pUcyHKe 6.10.

e R e Bt it
fusases pme. S Suede U fceminiicssnseronc lonammtomnnst
psiags i L R B e S S i S S
::. ............................................... - ® ...’:.-- # ..............
a) 0)

10. CxonbKo JToMaHBIX: a) AMHOM 4; 6) ATMHO# 5, IIPOXOAANINX IT0 CTO-
POHaM CETKH, COCTOANIEN U3 eJMHUYHBIX KBAZ[paTOB, COEAUHAET TOYKU
AuB (puc. 6.11)?

B B
A I A
2) 6



§ 7. MHOrOyroabHUKH

durypa, 06pasoBaHHasi IIPOCTOH 3aMKHYTOH JIOMaHOW ¥ OrpaHHUYeH-
HOM €10 BHYTPEHHEH 06/1aCThi0, Ha3bIBAETCA MHOZ0Y20IbHUKOM.

BepIMHbI IOMaHOM Ha3HIBAIOTCS 6ePUILUHAMU MHOZ0Y20/IbHUKA,
CTOPOHBI JIOMAHOH — CIMOPOHAMU MHO20Y20/TbHUKA, A YTJIBL, obpaso-
BAaHHBIE COCEHUMM CTOPOHAMH, — Y2/1AMU MHO20Y20/1bHUKA.

ToYKY MHOTOYTOJIbHUKA, He IPHHA/UIeXKAllHe ero CTOpOHaM, HasblBa-
IOTCSI 6HYMPEHHUMU.

IepumempoM MHOTOYTONbHHKA HA3bIBAETCA CyMMa /JIMH BCEX €r0
CTOPOH.

MHOTOYTOMbHUKY TIOIPA3/IENIAOTCSA HA MPeyZoNbHUKU — MHOT Oy~
FOHHUKH C TpeMs yriamu (puc. 7.1, a), 4emsipéxy20ibHUKU — MHO-
TOYTONBHUKM € YeTHIpbM#A yriamu (puc. 7.1, 6) ¥ T. i. MHOT'OYTOJILHUK,
y KOTOPOTO 1 YIJIOB, Ha3bIBAETCA N-y20/1bHUKOM.

c C
A B A B
a) 6)

MHOTrOyTObHUK HAa3bIBaeTCA NPASUWILHBIM, €CJIH Y HETO BCE CTOPOHEI
PaBHBI U BCE YIVIbI paBHBI (pHC. 7.2).

a) 6) B) r)
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MHOroyrosbHUK Ha3bIBAaeTCS BLINYKABIM, €CTH BMECTE C JII0GEIMH
ABYM#A CBOUMH TOYKaMHM OH COAEPXKHUT U COEAUHAIOIIMN UX OTPE30K
(puc. 7.3).

JIxo60i#i TpeyroNbHUK BBIMYKIbI. Cpeau MHOT'OYTOJIbHUKOB C YHCIOM
YI7I0B, GONBIIAM TPEX, MOTYT GHITH BBITYKJIBIE (DHC. 7.4, a) ¥ HEBHIIY-
Kible (puc. 7.4, 6).

® @«

AuazoHanb10 MHOrOyroIbHUKA HA3bIBAETCS OTPE30K, COeAMHAIOIIHI
€ro HECOCE/IHNE BEPUIMHBEI.

fICHO, YTO BBUTYK/IBIH MHOTOYTOJIBHUK COIEPIKUT BCE CBOM AUATOHAIM
(puc. 7.5, a). HeBBIMYKJIBI MHOTOYTOIBHUK MOKET He COZIEPKaTh HEKO-
TOpBI€ CBOM AWaroHanu (puc. 7.5, 6).

6)
Puc. 7.5

VIHOT/1a MHOTOYTONBHUKOM HasbIBAaeTCsA 3aMKHYTas JTOMaHas, y KOTO-
POi BO3MOXHEI TOYKH camornepeceyenus. K aucay rakux MHOTOYTOJIb-
HHKOB OTHOCATCS IIPaBU/IbHbIE 3BE3//4aThIE MHOTOYTOTBHUKH, Y KOTOPHIX
BCE CTOPOHBI M BCE YT/IbI paBHEI (pUc. 7.6).

X 3
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Bonpocsr

1. Kaxas ¢urypa HashBaeTci MHOTOYTOJBHHKOM? iTO HA3hBAETCA:
a) BeplIKHam#u; 6) CTOPOHAMU; B) YrJIaMH MHOTOYrONbHUKA?

2. Kaxue TOYKM MHOTOYTONBHUKA HA3EIBAIOTCA BHYTPEHHUMH?

3. UTo Ha3MBaETCA EPUMETPOM MHOTOYTO/IbHUKA?

4. Kaxoil MHOTOYTONbHHMK HASKIBACTCS N-YTONBHUKOM?

5. Kaxoit MHOTOYTOJMbHHUK HA3HBAeTCH: a} MPaBWIbHBIM; 6) BEINY-
KJBIM?

6. UTo HA3HBaeTCA AUATOHABIO MHOTOYTONBHUKA?

7. Kaxoii MHOTOYTONBHUMK COAEPKUT BCE CBOM AHAroHaiu?

3amaun

1. YKaxcate, KaKuie U3 IPeACTaRIeHHEIX HA PUCYHKe 7.7 Guryp ABAIOT-
CA MHOTOYTONBHEKAMH, & Kakue HeT. Kaxie 13 HUX ABIAIOTCHA BOUTYKITHI-

MH, & KaKude HeT?
B) r)

a) 6)

2. Kakasa umeeTcs 3aBHCHMOCTb MeXIy YHC/IOM BEpIIHH H THCIOM
CTOPOH MHOTOYI'OJILHUKA?

3. HapucyiiTe BhlIyK/Ibe M HEBHIYK/bE: 2) 4eTHPEXYrONbHUK;
6) MATHYTONBHHK; B) IECTUYTOJAbHHUK. VICTIONb3ys IMHEHKY, HaWauTe
NI€PMMETPHE 3TUX MHOIOYTONbHHKOB.

4, HapucyiiTe IpaBuibHHE TPEYTOJbHUK, 9e€THPEXYTONbHMUK,
ATHYTONBHHUK U MeCcTHYTO/LHUK. [IpoBephTe NpaBIIbHOCTD HAPHUCOBAH-
HEIX MHOTOYTO/IEHUXOB C TOMOMBIO JMHEeHKH ¥ TPAHCIIOpTHPa.

5. Ha CKOJIBKO TPEYTOJNBHUKOB JEJIMTCA BHITYKJIBIH: a) 4-yroNbHHK;
6) 5-yrONbHHK; B) 6-YTONBHUK CBOMMH AHArOHAIMH, IPOBEAEHHBIMH
13 OZHON BEPIINHH?
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6. CKOJIbKO Beero AuMaroHaseil uMmeer: a) YeTHPEXYTONBHUK; 6) TIATH-
YTONMBHHK; B) IECTHYTONBHHK?

7. MOXET 1M MHOTOYTO/ILHHK MMETb: a) OHY AHaroHans; 6) Tpu nua-
TOHANMH; B) BOCEMB AMATOHANEH?

8. CymlecTByeT I MHOIOYTOMBHUK: a) YHCNO AMATOHATEH KOTOPOTO
PABHO IHCITY ero CTOPOH; 6) IMcIo AuaroHaeil KOTOPOro MeHbIIe YHea
€T0 CTOPOH; B) THCJIO AHATOHANEH KOTOPOro GObIIE YHCa ero CTOPOH?

9. BEITYKIBIA MHOTOYTONLHUK UMEeT 14 auarounanei, CKOIBKO Y HETO
CTOpOH?

10. M306pasure ABa TPEYTONLHHMKA TAK, ¥TOGH UX 061l 9acThIo
(nepecedennem) 6bu1: a) TpeyroMLHUK; 6) YeThIPEXYTOAbHUK; B) IATHY-
TOABbHYK; I') MECTUYTOMbHUK.

11. Moxer nm obmeit YacTio (NepeceneHneM) ABYX TPEYTORBHUKOB
OLITH CEMMYTONBHUK?

12. TlpuBeauTe NpUMep, Korha obImeit YacThio (mepecedenueM) Tpey-
TOJNLHUKA ¥ YETHIPEXYTONbHHKA ABJSETCA BOCEMHYTONbLHUK,

13. Cxonbxo CTOPOH MMEIOT 3B&349aTHIe MHOTOYTO/ILHHKH, H300pa-
JKEHHEIE Ha PUCYHKe 7.67

14. Ha ckoabko yacTeit pa3s6MBaOT IIOCKOCTh 3BE34aTEIE MHOTOY-
FOILHUEY, U300paKEHHEIe Ha pUCYHKe 7.67

15. Ha pucynxe 7.8 uso6paxén uetrpéxyronsunk ABCD u Touka O
BHYTPX HeTo. 3 ToUKH O NONHOCTHIO BUAHK CTOPOHBL AB, AD. CropoHna
BC BujHa 4aCTHYHO, H CTOPOHa CD He BuAmHa. Hapucyiire KaKo#-HUOy b
MHOTOYTONLHHK H TO4YKY O BHYTDH HETO TaK, YTOOH HK OHA 3 CTOPOH
He OBUIa BUAHA U3 Heé NTOIHOCTLIO,

B




§ 8. TpeyronsEHEH

HanoMHEM, 9T TPEYTOIbHUKOM Ha3bIBAETCA MHOTOYTOMBHUK C TPEMS
yrnamu. TpeyronbHUK 0603HaYaeTcA yKa3aHueM ero BeplliuH, HanpuMmep
TpeyroabHHK ABC.

TpeyroJbHUK HasHBAETCA OCTPOYZOALHLIM, €CTTH Y HETO BCe YT
octpsie (puc. 8.1, a).

C
c /\
/\ C
A
B
6) /\
A B A B
a)

B)

TpeyroabHUK Ha3hiBaeTCH NPAMOY20ALHBLM, €CJTH Y HETO eCThb IIps-
Mo# yroa (puc. 8.1, 6).

CTOpOHA NPAMOYTOJBHOTO TPEYTOABHHKA, JI€Kalasd [IPOTHE IIPSIMOTro
yria, HasplBaeTcs 2unomeny3otii. OcTalpHbie ABe CTOPOHELI IPAMO-
YTOJBHOT'O TPEYI'ONbHHMKA Ha3hlBalOTCH KAMEmnamu.

TpeyrolbHUK HAshiBaeTes MYnoYy20/bHbLIM, €CTH Y Hero eCTh TYTIO!
yron (puc. 8.1, B).

TpeyrolbHHUK Ha3hBAaEeTCS PAGHOOEOPEHHBIM, eClY Y HETO JBE CTO-
pOHbI paBHH (pyc. 8.2, a). 3T paBHbIE CTOPOHBI HA3HBAKOTCA HOK0GLE-
MU CINOPOHAMIL, 2 TPEThA CTOPOHA — OCHOGAHUEM.

C
A |
a) A B 6)A/\B I

TpeyroNbHUK HAa3HBAETCH PASHOCIMOPOHHUM, €C/IH Y HEFO BCE CTO-
poHsl paBHH (puc. 8.2, 6).
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Cpeyii OCHOBHBIX 3MEMEHTOB TPEYTONBHUKA, KPOME BEPIINH, CTOPOH K
YIVIOB, BHASAIOT CIEAYIONHeE:

MeJUAHA TPEYTONbHUKA ~ OTPE30K, COSAMHAIOUIA BEPIIUHY Tpe-
YTOMBHHKA C CEPEANHOM TIPOTHUBOTIONOKHOM CTOPOHE! (puc. 8.3, a);

Guccexmpuca TpeyromsHUKa — OTPe30K GHCCEKTPHCH Yria TPEYTOJIh-
HUKA, COGAUHAIOMNY BEPILMHY C TOUYKO MPOTHBOIONOKHON CTOPOHE!
(puc. 8.3, 6);

8biComa TPEYTONLHUKA — OTPE30K, COSAMHAIOIUIN BEpIIHHY Tpe-
YTOJIBHHKA C TOYKOH IIPOTHBONONOXKHOA CTOPOHE WM €€ APOAC/DKeHUA
H NepIeHAVKYIAPHEIA 3T0# cTopoHe (puc. 8.3, B).

c c G
A/\B Ams A/nD B
D a) Dﬁ) B)

Bonpocu:

1. Kakas ¢urypa HasblBaeTCA TPEYTOMHHUKOM?

2. Kax 0o603HavaeTcs TpeyronbHUK?

3. Kako#t TpeyronbHUK HasbIBAETCA: 4) OCTPOYTOABHBIM; 6) IpAMO-
YTO/ILHEIM; B) TYIIOYTOJGHBIM?

4. Kaxas cTOpoHa INpaMOYTONBHOIO TPEYrONbEAKA HA3kIBAETCA IHITO0-
TEHY30H?

5. Kaxue CTOpOHEI IPAMOYIOZBHOTO TPEYroNbHUKA HA3HBAKTCA Ka-
TeTaM#?

6. Kakoi TpeyroNsHUK Ha3bIBAETCSA PaBHOGEADEHHEIM?

7. Kakue cTopoHbl paBHOGEAPEHHOrO TPeyroNbHMKa HAa3hIBAIOTCH GO-
KOBEIMH?

8. Kakas cropoHa paBHOGEIPEHHOrO TPEYTONbHMKA HAa3HBAETCA OCHO-
BaHUEM?
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9. Kakoif TpeyrofbHIK Ha3BaeTcs paBHOCTOPOHHHM?
10. YTo Ha3HBaeTCA MeAHAHOMN TPEYTOMbHUKA?

11. Yro HasKBaeTCA OUCCEKTPHUCOI TPEYToONhHMKA?

12. Y10 Ha3HBaeTCA BHICOTOH TPEYTOMbHHKA?

3agaum

1. TlepeuncinTe BCe TPEYTONLHUKH, H300pakEHHEIE HA PUCYHKE 8.4.

D

2. Ha xneTuaroii 6ymare nsobpasure pasHOOeApeHHLI TPEYroAbHHK
ABC, ocHOBaHHEM KOTOPOTO sABNAeTCA OTpe3oK AB, a BeplIMHa C Haxo-
JEITCA B OMHOM M3 ya/I0B ceTKM (pHC. 8.5).

a) 6)
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3. Ha xnieryaroit 6ymare n306pasuTe IpAMOYTOIBHEI TPEYTONBHUK
ABC, runoTeHy30# KOTOPOTO ABAAETCA OTPE3OK AB, a pepmuHa C Haxo-
BUTCA B OJHOM M3 Y3JI0B ceTKH (puc. 8.6).

a) 6)
]

4. Ha xknetyaroit 6ymare HapHCyiiTe: a) OCTPOYTONBHEIR TPEYTOAbHUK
ABC; 6) npaMOYToabHEIA TpeyronbHUK ABC; B) TYHOYTOIbHEIIA Tpe-
yrombHUK ABC, KaK Mokasano Ha pucyske 8.7. [IpoBeuTe M3 BepuIMHbL
C mMeuaHy, GHCCEKTPUCY M BEICOTY.

C
c
A\ B W
7 Zal
A Bl A& ¢ A B
a) 6) B)

5. MoxeT il NPOXOZMTL BHE TPEYTONLHUKA €r0: a) MeAnaHa; 6) 6uc-
CEKTPHCAa; B) BrICOTa?

6. IlepumeTp paBHOGEAPEHHOrO TPEYTOAbHUKA PaBeH 2 M, a OCHOBA-
Hue - (0,4 m. Haiiaure 60KOBYIO CTOPOHY.
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7. TlepumeTp paBHOGEAPEHHOIO TPEYTOMLHIKA DAaBEH 7,5 M, 2 BoxoBasd
cTopoHa ~ 2 M. HalizuTe ocHOBaHume.

8. CropoHa AB TpeyronbHuka ABC pasna 17 cm. Cropona AC sasoe
GonbLze cTOpoHHE AB, a cTopona BC Ha 10 cM Metbilie CTOPOHEL AC. Hait-
IUTe TIEPUMETP TpeyToibHIKa ABC.

9. TlepuMeTp TpeyroAbHIKa paBeH 48 ¢M, a ofjHa U3 CTOPOH paBHA 18
cm. HaiiziuTe ABe IpyrHe CTOPOHH, eC/TH MX Pa3sHOCTb paBHa 10 cM.

10. TlepuMeTp TpeyroaLHUKa paBed 54 cM. HalianTe ero CTOPOHKI,
€C/T OHU OTHOCATCH Kak 2:3:4.

11. B paBHOGeAperHOM TpeyroabHike ABC ¢ ocHoBaHHeM AB nposese-
ua Meauana CD. HaftauTe e€ AmuMy, eIy IepUMeTp TpeyroibHuka ABC
paseH 50 cm, a TpeyronbHUKa ACD - 40 cM.




§ 9. YeTnIpéxyroibBERKH

Temuipéxy20nbHUKOM HABHIBACTCA MHOTOYTOMBHUK C YETHPbMS
YENaMH.

UeTHPEXYTONEHUKY OHIBAIOT BRITYK/IbE K HEBRIMYyKIbe (pHc. 9.1).
D D
C
A C
a) B 6) B
.

HeTHPEXYTONBHNUK, Y KOTOPOTO BCE YIVIBI IIPSAMELE, HASKIBAETCA NP~
MoyzoasHuxoMm (puc. 9.2, a).

D C
D C
a) A B 0 4 B
[

IIpAMOYTONBHEK, ¥ KOTOPOTO BCE CTOPOHLI PABHLI, Ha3LIBAETCA K6a-~
dpamom (puc. 9.2, 6).

Hapannenozpammom Ha3HBAETCs JETHPEXYTOMBHMUK, Y KOTOpPOro
TPOTHBOTIONOMKHEIE CTOPOHMI NNONIAPRO NTapaJUleibHH (puc. 9.3, a).

D C D C
a)A/ /B 6) A/ \B
T
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Tpaneyueli Ha3bBaETCA YETHPEXYTONBHUK, Y KOTOPOTO ZBE CTOPOHL!
napa/ie/ibHE, a ABE APYTHe He Napamnensrsl (puc. 9.3, 6).

[TapaLnenbHBE CTOPOHE! TPl HA3HLIBAIOTCA eé OCHOBAHUAMU,
a HelapasiiefibHEie CTOPOHEL — HOK08bLIMU CIMOPOHAMU.

Tpanenysa HassBaeTcs pasHoGedpenHoil, ecan e€ GOKOBbIE CTOPOHH
pasHH (puc. 9.4, a).

D C D Cc
Al \B A/ B
a) 6)

Tpanenya HA3HIBAETCH NPAMOY20ALHOI, €CIU OFVH U3 €€ YIJI0B NpA-
Moii (puc. 9.4, 6).

Bonpocesr
1. Kaxoif MHOTOYTONBHMK Ha3HBAETCS YETHIPEXYTONMbHUKOM?
2. Kakoit 4eTHpEXyToibHUK HA3HIBAETCA NIPAMOYTOAbHUKOM?
3. Kakoit mpAMOYTOIBHMK HA3EIBAETCHA KBaJpaToOM?
4. Kakoif 4eTHpPEXYroJbHUK HAa3hBaeTCA apaLle/IorpaMMoM?
5. Kaxoif 9eTIpEXYrONbHUK HA3bIBaeTCH Tpamenuen?
6. Kaxue CTOPOHBI TpalelMy Ha3EBAKTCA OCHOBAHUAMM?
7. Kakue cTOpOHBI Tpalneny HasHBaroTes GOKOBRIMU?
8. Kaxas Tparnenust Ha3hBaeTCA paBHOOespeHHOM?
9. Kakas Tpanenys Ha3hBaeTcsa NPAMOYTOAbLHOM!?
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. 3amaun
1. Ha wreT4aroit Gymare usoGpasuTe KBajparT, OZHOH CTOPOHOH KOTO-
pOro ABAAETCA OTPE30K AB, IOKa3aHHBIN Ha pUCyHKe 9.5.

B

a) 6)
N

2. Ha kret4atol 6ymare n306pasuTe KBaApar, OfHOM CTOPOHOH KOTO-
POTO ABIACTCA OTPE30OK AB, noKasaHHEIN Ha pUCYHKe 9.6.

AA\ A

a) 6)
N

3. Ha xreT9aToit 6yMare uso6pasure NpaMOyroAbHHK, TpeMA BEpPLIH-
HaMH KOTOPOT'O ABIAKYTCA TOYKHU A, B, C, nokasaHHbele Ha PHCYHKe 9.7.

B cayqae a) HaliyTe ero mepuMerTp; B cIydae 6) HaliiuTe ero ANATOHAD.
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(4
A C
A B
B
a) 6)
Puc. 9.7

4. Ha xsieT4yaToi 6ymare nsobpasure KBaZipar, AByMs IIPOTUBOIOION-
HBIMM BEpIIMHAMM KOTOPOTO SBJAIOTCA TOUYKH A U C, IOKa3aHHBIE HA
pucyHke 9.8.

C

a) | 6)
Puc. 9.8

5. Ha kner4aToii 6ymare u3obpa3ure KBaApar, CepeIMHaMH CTOPOH
KOTOPOTO ABJAIOTCA TOYKH A, B, C u D, nokasaHHble Ha pUCyHKe 9.9.

B ciyyae a) HaWuTe ero nepuMeTp; B cIydae 6) HaluTe ero AMaroHab.
c

D C
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6. Ha xietyaToit 6ymare u306pasure KakoH-HUGYAb YETHIPEXYTONBHUK,
BEPIIHHAMH KOTOPOIO ABJAKTCA TOYKU A, B, C 1 D, NoKa3aHHbIE HA PU-
cyHke 9.10. CKONBbKO pellIeHui MMeeT 3aaya?

ST
D i
D ! e
A
A B
B
a) ' 6)
Puc. 9.10 Puc.9.11

7. Ha kzetyaroii Gymare usobpasute napawtenorpamm ABCD, Tpems
BEPIIMHAMHU KOTOPOIo ABIAITCA TOYKU: a) A, B, D; 6) A, B, C, noka3aH-
Hble Ha pUcyHke 9.11, a, 6 cooTBeTCTBEeHHO. B ciyyae 6) HaliguTe ero
AWaroHasu.

8. Tpu napasuienbHble NIPAMBIE NTepeceYeHsl TPEMS NapajleIbHBIMU
NPAMBIMM, TIOKa3aHHbIe Ha pUCYHKeE 9.12. CKOIBbKO IIPH 3TOM ITOTYYHIOCH

NapaJUIeNIorpaMMOoB? / / /
i

[ S S
Va4

9. M3zobpasuTe paBHOGeApeHHYIO Tparnenuio ABCD, Tpu BEPILMHBI KO-
TOPOM /laHbl Ha pUcyHKe 9.13. Haiizure eé ocHOBaHUS.
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10, U306pasuTe NpAMOYTOABHYIO Tpanenmio ABCD, Tpy BepLIHHBI KO-
TOPOI AaHsl Ha pucyHke 9.13. Hatiaute €€ OCHOBaHHA.



§ 10. MaororpapaEMKH

MH0202paHHIiOM HA3EIBAETCA TEJIO, TOBEPXHOCTH KOTOPOTO COCTO-
HT K3 KOHEYHOTO YMC1a MHOTOYTOJILHUKOB.

3TH MHOrOYTOJIbHUKY Ha3HIBAIOTCH ZPAHSAMU MHOTOTPaHHHKA. Mix
CTOPOHH H BEPIIHHH Ha3bBalOTCA COOTBETCTBEHHO péOpamu u eep-
IHUHAMU MHOTOIPaKHUKA.

OTpesky, coeHAIONMe BEPUIMHEL MHOTOTPaHHHUKA, He IPUHAJIEKa-
LIKe OAHOH IPaHH, Ha3HIBAIOTCE OUAZOHAAAMU MHOTOIPAHHMEKA.

MHOTOTpaHHHK Ha3bIBAETCA 8LIMYKALIM, £CJIN BMECTe ¢ JIO6BIMM
ABYMSA CBOUMM TOYKaMM OH COAEDKHT U COSAWHAIONINN HX OTPE30K.

Ha pucynke 10.1 npuseaeHb MPUMEPH BRITYKJILIX (2, 6, B) ¥ HEBHIy-
KJIHIX (T, ) MHOTOIPAHHKKOB.,

L L]

Ky60m Ha3pIBa€TCSi MHOTOTPaHHHK, IIOBEPXHOCTb KOTOPOTO COCTOUT
W3 LIECTH KBaZpaTOB,
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O6biyHO Ky6 usobpaxaerca Tak, KaK M0OKa3aHO Ha pUCyHKe 10.2,
A HMEHHO, PUCYeTCA KBaApaT ABB A,, so6paxaloniuit OXHy U3 rpaHer
xy6a, u paBHbii eMy kBagpar DCC.D,, CTOPOHBI KOTOPOIrQ Iapa/Uie/ibHbL
COOTBETCTBYIOIIMM CTOpOHaM KBaapata ABB A,. COOTBETCTBYIOIIYE BED-
IIMHBI 3THX KBaJPATOB COSIMMHAIOTCA OTPe3KaMu. OTpe3KH, H3o6paxkalo-
UMe HeBUAUMEIE pEOpa Kyba, MpoBOAATCA IIYHKTUPOM.

Ha pucynke 10.2 MBI cMOTpUM Ha Ky6: a) cBepXy U ciipasa; 6) cBepxy
¥ C/IeBa; B) CHU3Y U CNIpaBa; I') CHU3Y U CEBA.

D 1 Cl D 1 C1
A : B Ay : Bl
T ]
F» R C Dloooo oo L(z
A - - - ~ -~ - B
a) 47
A B, 4y B
T ~"D..1 --------- Cl D ) I oI R glf -7
, .
A : B A : B
¢ C D ' 7
B) r)
]

HIpamoyzonbHbIM NAapaLIeaenunedom HasHBaeTcd MHOTOIPaH-
HUK, TOBEPXHOCTb KOTOPOTO COCTOMT M3 IIECTU NPAMOYTOMLHHKOB.
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O6LrHO Mapasneenunex 1306paaeTcs TaK, KAK MOKa3aHO Ha PHCYH-
ke 10.3. A UMEHHO, PHCYeTCA IPAMOYTOSLHHK ABB A,, usobpaxxatommii
OZIHY 3 erQ TpaHel, M paBHEIA eMy NPAMOYTOALHHK DCC D, croponm
KOTOPOTO NapaefbHLl COOTBETCTBYIONHM CTOPOHAM MTPAMOYTOALHUKA
ABBA,. COOTBETCTBYIOIIME BEPUIMHB! 3TUX OPAMOYTONIBHHKOB COSAMHA-
IoTca oTpeskamu. OTpeaxn, n3o0pakaomue HeBHAUMEE pEGpa TpAMo-
YTOJIBHOTC NapaJLIeIENUIIEAA, IPOBOAATCA IIYHKTUPOM.

Ha pucyHie 10.3 MbI CMOTPHM Ha MapaJuieielMIes; a) CBepXy M chpa-
Ba; 6) CBEpXy M c/1eBa; B) CHM3Y U CIIpaBa; T') CHU3Y M CJIeBa.

Dy ¢ D, G
4 . B 4 B;
R I C 21 I C
ake” g
8) 47 g
Ay B, A; Bl
"s,.'}-zl _________ Cl D1 _________ (_jlro"

1 1
A= "
] 1
D C D C
B) r)

]

IIpamori npuamoii Ha3kBAETCA MHOT'OI'DAHHHK, IIOBEPXHOCTD KOTO-
POT'O COCTOMT K3 JBYX PABHHIX MHOTOYT'OJILHUKOB, Ha3blBaEMBIX OCHOBA-
HHMAMH [PU3MBI, U IPAMOYTONLHHMKOB, Ha3hIBAEMEIX GOKOBHIMU MPAHAMH
npu3aMsl, CTOPOHE! HOKOBLIX rpaHeit HAa3HBATCA GOKOBHIMH PEGpaMu
OPH3MEL.
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O6B1YHO 4714 H300paKeHUa NMPAMOU NPUMEL PHCYIOTCA ABA PABHAHIX
MHOrOYTObHUKE, H3oOpaxaromye eé OCHOBaHMs, COOTBETCTBYIOINE
CTOPOHBL KOTOPHIX NapauleibHE. COOTBETCTBYIOLLME BEPIIMHEL 3THX
MHOFOYTO/LHUKOB COEAUHAIOTCA oTpeskaMu. OTpesku, usobpaxalomue
HeBUAMMEIE pEGpa, IPOBOAATCA ITYHKTHPOM.

Ha pucynke 10.4, a u3obpaxeHa TPEyroJbHasA NPU3Ma, Ha PHCYHKE
10.4, 6 — mecTUyroONbHAA.

a) 0)

IMupamudoeii HasHBaETCA MHOTOTPaHHHUK, NNOBEPXHOCTE KOTOPOTo
COCTOMT M3 MHOTOYT'O/IbHHKKA, HA3EIBAEMOr0 OCHOBAHHEM IMHUPaAMUABL, 1
TPEYTOJBLHUKOB ¢ OfIIeil BEpIIKHO#, HashBaeMEIX OOKOBEIMU IPaHAMY
nupaMuzLs. CTOPOHH GOKOBRIX rpaHeii Ha3KIBaIOTCs GOKOBHIMHU pEGpaMm
nupaMuasl. O6man BeplinHa GOKOBHIX rpaHeit Ha3EIBAETCA BEPLUIMHOM
TTHPaMHIBL

O6rIYHO Ay1d N306paKEeHHA NUPAMMAL! PUCYeTCd MHOTOYTOJbHUK,
u3oBpaxalonmi eé ocCHoBaHHe. 3aTeM BEPLIMHAL STOT0 MHOIOYTOIbHIKA
COEAMHAIOTCH OTPe3KaMM C HEKOTOPO# TOUKoH, H3obpakarome pepwy-
Hy nupamuasl. OTpesky, H3oGpaxkalomye HepUMEIe pEbpa upaMuzEL,
ITPOBOJATCA IYHKTHPOM.
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Ha pucytke 10.5, a H3o6paxeHa YeThpEXyTo/bHAA TMPaMKAR, Ha Py-
cynxe 10.5, 6 — wectuyronpHasn.

Bonpocser

1. YT0 HaskBaeTcss MEOTOrPAaHHUKOM?

2. YTo HasblBaeTCH TPaHAMM, pEGpaMy, BepIIMHAME MHOTOTPaHHHKA?

3. Kaxo#i MHOTOrpaHHUK Ha3bBaeTcd Kybom?

4. Kaxoi MHOTOrpaHHHK Ha3HBAETCA NPIMOYTOABHEM NapaUIeNeNni-
neaom? .

5. Kako# MHOrorpaHHMK Ha3HIBAETCH NPSAMOI IPH3MOiT?

6. Kaxo¥ MHOrorpaHEMK Ha3BIBaeTCA NHPaMMZOH?
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3agagn
1. Ha xneT4atoit 6ymare uso6pazure Ky6 aHaIOrMIHO AAHHOMY Ha

pucyrke 10.6.

2. Ha xnetyaroii 6ymare usobpasute Ky0, Tpu pebpa KOTOPOro M30-
GpakeHn! Ha pucyHke 10.7.
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3. Ha xnetyaro#t fymare nsobpasure ky6, Tpu pebpa KOTOpPOro uso-
6paxkeHsI Ha pHcyHKke 10.8.

4. Ha xreryaroii GyMare n3o6pasuTe IpAMOYTONBHAN Napaie/eny-
TeJl aHAJIOFUYHO ZAHHOMY Ha pHcyHKe 10.9.
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5. Ha xneryaToit 6ymare usobpasuTe pAMOYTONBHEIA [apasLieneny-
nez, Tpu peGpa KoToporo u3obpaxeHs! Ha pucynke 10.10.

a) 6)

6. Ha xieTuaToi GyMare u3oGpaauTe MpAMOYTONBHE napaLieleny-
nej;, Tpu pebpa KoToporo usobpaxeHs Ha pHCyHKe 10.11.

a) 6)
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7. Ha kneTyaToit Gymare u3o6pasure TPEyroabHYIO IPH3MY AHANOI Y-
HO AaHHOH Ha pucyHke 10.12.

8. Ha xiieTqatoii ymare u306pasuTe TPeyrONLHYIO IIPU3MY, TPU pebpa
KOTOpO# #306parkeHHl Ha pucyrke 10.13.
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9. Ha xnerqaroii 6ymare nu3oOpasute INeCTHYTONABHYIO NPU3MY aHANO-
TMYHO JaHHOH Ha pucyHke 10.14.

10. Ha wretuaToi 6ymare waoOpasure MeCTHYTONMbHYIO IPH3MY, TPH
pe6pa koTopoii n3o6paxeHH Ha pucyHke 10.15.

a) 6)
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11. Ha wier4aroi Gymare M3o6pasuTe YeTHIPEXYTONBHYIO TpaMuay
aHAIOTHYHO AAHHOH Ha pucyHke 10.16.

7y
N
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12. Ha xnerdaroii 6ymare u306pasuTe YeTHPEXYTOMBHYIO MUpaMuzy,
TpH pebpa KoTopo# U3o6pakeHR Ha prucyHKe 10.17.
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13. Ha xneTyatoii 6ymare u3obpasyuTe MECTUYTONBHYIO MMPaMuay
aHATIOTHYHO AaHHOM Ha pucyHke 10.18.

14. Ha xner4aToii Oymare u300pasuTe MECTUYTONbHYIO IMPaMHUAY, TPH
pebpa koTopoii n306paxeHsl Ha pucyHxe 10.19.
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15. Cxonbko BepmunH (B), pébep (P) u rpaneit (I') umeer: a) Ky6;
6) MpAMOYTOAbHLI MapasLienenumes?

16. Cronmbxo pepumn (B), pé6ep (P) u rpaneii (I') uMeeT: a) Tpeyroas-
Has npu3Ma; 6) YeThipéXyronbHad IPU3Ma; B) NMATHYTOMbHAA IPU3Ma;
I) MeCcTHYTONbHAA IPH3Ma?

17. MoxeT Jiu nipusMa uMeTs: a) 20 Bepmms; 6) 25 Bepmus; B) 20 pé-
Oep; r) 30 pébep; 4) 10 rpaneii: €) 15 rpaneii?

18. Kako¥i MHOTOYTONBbHHK JEXHUT B OCHOBAHMHU [IPH3IMEI, KOTOpas
nMeeT: a) 18 pébep; 6) 24 Bepmnnsl; B) 36 rpaHeit?

19. Cxonpko BepunH (B), pé6ep (P) u rpaneit (I') umeer: a) Tpey-
rofbHAs MUpaMuza; 6) YeThpéEXyronbHas MUpaMMAa; B) MIECTHYTOJbHAL
NUpaMMAA; T) NATHYTOAbHAA THpaAMHAA?

20. Moxer au nupamMuAa uMeTs: a) 10 BepmuH; 6) 15 sepuus;
B) 10 pébep; r) 15 pébep; A) 10 rpaneii: €) 15 rpaneir?

21. Kaxoit MHOTOYTOMBHHMK JIEXHT B OCHOBAHUM ITAPAMUABL, KOTOpAs
nMeer: a) 8 pébep; 6) 22 pepmnnki; B) 60 rpaHen?



§ 11. MoaeaupoBaHue MHOTOIPAHHUKOB

JUISl M3TOTOBJIEHHsA MO/IEI MHOTOTPAHHMKA U3 TUIOTHO# GymarH, Kap-
TOHA WIM JIPyTOro MaTephaia JOCTaTO4YHO BhIpe3aTh U3 9TOr0 MaTepuasa
MHOTOYTOIbHUKH, PABHbIe TPAHAM MHOrOTPaHHMKA, ¥ 3aTeM CKIEHTh
cooTBeTcTBYyIOmUe pébpa. st yao6cTBa CKIEMKI MHOTOYTOJIbHUKH BBI-
pesaloT ¢ KJIaraHaMy, 10 KOTOPHIM U IPOU3BOAMTCH CKIIEHKa.

HanpuMep, /11 U3TOTOBJIEHUS MOAEIU Ky6a Hy)KHO BBIpE3aTh IIECTh
KBaZpaToB C KJIallaHaMK, [IOKa3aHHBIX Ha PUCYHKe 11.1, ¥ CKJIEUTDb KX 110
COOTBETCTBYIOIIMM KJIallaHaM.

JUiA U3rOTOBJIEHUA MOZIEIM IPAMOYTOJIBHOTO Napaulesienynesa ¢ pé-
6pamu 3, 4, 5 HY)KHO BHIpe3aTh Mapsl NPAMOYTONLHHUKOB C KIallaHAMH,
NoKa3aHHBIX Ha pUCyHKe 11.2, ¥ CKJIEUTh UX IO KJanaHaM, [pHIeraro-
MM K PaBHBIM CTOPOHAM.
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A1 M3roTOB/IEHNs MOAENY HAKJIOHHOTO NapaUleNeNuesa, IPaHIMH
KOTOPOTO ABNAKTCA POMGE! C OCTPHIMH yrIaMu 60°, Hy)KHO BEIPE3aTh
LIECTb TAKUX POMGOB C KJIanaHaMH, KaK NOKa3aHo Ha pucyHke 11.3, u
CKJIEUTh MX I10 COOTBETCTBYIOIUM KJIallaHaM.

Jinsl KI3TOTOB/IEHUA MOZIEM IPABUILHOM TPeyToNbHOM IIPHU3MBI HY>KHO
BBIDE3aTh /IBa PaBHBIX NMPABWIBHBIX TPEYTOJbHUKA C KJIallaHAMHU U TPH
PaBHBIX TIPAMOYTOJIPHUKA C KJIallaHAMH, OJHA CTOPOHA KOTOPHIX PaBHa
CTOPOHE TPEYT'OJIbHUKA, KaK IT0Ka3aHO Ha pPUCYHKe 11.4, ¥ CKJIEUTH UX 110
COOTBETCTBYIOLIMM KJIallaHaM.

A M3roTOBIE€HUSA MOJENU NPaBUIbHOM IEeCTHUYTOJBHON NPU3MBI
HY’KHO BBID€3aTh /Ba PABHBIX IIPAaBWIbHBIX IIECTUYTOJbHUKA C KJIama-
HaM¥ 1 MECTh PaBHBIX NMPAMOYTOIBHUKOB C KJIallaHaMH, OJHa CTOPOHa
KOTOPLIX paBHA CTOPOHE INECTUYTONbHUKA, KaK I0Ka3aHO Ha PUCYHKE
11.5, ¥ CKJIEUTH HX TTO COOTBETCTBYIONIMM K/IallaHaAM.
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JUisi M3rOTOBJIEHUA MOAEIY NIPABAUIBHOM TPeyroJbHON MUPpaMHUIbI
HY)XHO BbIPE€3aTh NPABWIbHBIM TPEYTOIBHHUK C KJIallaHaMW ¥ TPH PaBHBIX
paBHOGEPEHHBIX TPEYTOIbHUKA C KJIallaHaMH, O/Ha CTOPOHA KOTOPBIX
paBHa CTOPOHE NPaBWIBHOrO TPEYTObHUKA, KaK MOKa3aHO Ha PUCYHKE
11.6, ¥ CKJIEUTb MX [0 COOTBETCTBYIOLIMM KIalaHaM.

AA

JI1fl M3rOTOB/IEHUs MOAEIY NPABIUIBHO IEeCTHYTO/bHON HPAMUABI
HY’>KHO BbIpe3aTh NPaBUJIbHBIHM IECTUYTONBPHUK C KJIallaHaMHy U IIeCTh
paBHBIX paBHOOEAPEHHBIX TPEYTOIbHUKOB C KJlalaHaMHy, OAHA CTOpOHA
KOTOPBIX paBHa CTOPOHE NPaBWIbHOIO IECTUYTONIbHUKA, KaK II0Ka3aHo
Ha pucyHke 11.7, ¥ CKJIEUTh UX 110 COOTBETCTBYIOIIMM KIanaHaMm.

@i
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J11 U3rOTOBIEHUS MOZEIN HEBHIYKIOTO MHOrorpaHHMKa, u3obpa-
XEHHOrO Ha pucyHKe 11.8, Hy)XHO BhIpe3aTh Ba PaBHBIX HEBBIITYKJIBIX
MHOTOYTOJIbHHKA C KJlallaHaMH, /IBa PaBHbIX KBa/[paTa U YeThIPE PaBHBIX
NpAMOYTOJIbHHKA C KJIallaHaMH, KaK II0Ka3aHO Ha pucyHke 11.9, u cxie-
HUTb UX 10 COOTBETCTBYIOIIHUM KJIallaHaM.

1

2

Ec/ii MOBEPXHOCTh MHOTOrPaHHMKA pa3pe3aTh [0 HEKOTOPHIM péGpam
Y pa3BepPHYTb €€ Ha IUIOCKOCTh TaK, YTOOBI BCE MHOTOYTOIbHUKH, BXOJS-
K€ B 3Ty NOBEPXHOCTB, JIEXKAIH B JAHHOMH IUIOCKOCTH, TO TMOIyYeHHas
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durypa Ha IUIOCKOCTH Ha3bIBaeTCA paseépmuoii MHOrorpanHuka. Ha-
npuMep, Ha pucyHke 11.10 n3o6paxeHbl pa3BEPTKU Ky6a 1 TpeyToJIbHOM
IUPaMUJBL.

JUIs M3rOTOBJIEHUsA MOJIETM MHOTOTPAaHHMKA U3 IUIOTHOM Gymarw,
KapTOHA WIH APYTOro Marepuaia 0CTaTOYHO M3rOTOBUTH €T0 pa3sBép-
TKY ¥ 3aTeM CKJIEUTb COOTBETCTByromue pébpa. /A yZo6CTBa CKIEHKH
pasBEPTKY MHOTOTPaHHMKA M3rOTaBIMBAIOT C KJIAaNlaHAMH, TI0 KOTOPLIM

¥ Ipou3BoAUTCs ckieiika. Ha pucynke 11.11 nokasana pasBépTka Kyba
C KJIallaHaMH.
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Ha pucynke 11.12 noka3aHa pa3sépTka HaKJIOHHOT'O napauviesienuresa

C KJIallaHaMH, IPaHAMHU KOTOPOTO ABJIAIOTCS POMOBI ¢ OCTPHIMU YIIaMK
60°.

Ha pucynke 11.13 nokasaHsl pa3sBéPTKY TPeyTroNbHON U IIECTHYTOJIb-
HOM MPABWIBHBIX IIPU3M C KJIAllaHAMH.

Ha pucyrke 11.14 noxasaHsI pasBEépTKH TPeyTOIbHOM U IIECTHUYTONb-
HOM NPaBWIbHBIX TUPAMUL,.
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o7

Jlpyrum croco6oM MoZeTMpOBaHKA MHOTOIPaHHUKOB SIBJIAETCA H3-
IrOTOBJIEHHE MOZejeii MHOTOTPAHHUKOB C ITIOMOIIbIO KOHCTPYKTOPA,
COCTOSAILIEr0 U3 MHOTOYTOJIbHMKOB, C/I€JIaHHBIX M3 IVIOTHOrO MaTepraia
¢ OTTMOAIOIMUMUCS KIAlaHAMK ¥ Pe3UHOBBIX KOJIeYeK — OCHOBHOM Kpe-
MEXHOM ZeTanu KoHCTpyKTopa. [loabupas COOTBETCTBYIOMIMM obpazom
MHOTOYTO/JIbHUKH B Ka4eCTBe IpaHeil MHOTOTPaHHMKA M CKPEIUIAs uX
PE3MHOBBIMHU KOJIEYKaMHU, MOXHO II0JIy9aTh MOZEIN Pas3IuIHbIX MHO-
rorpaHHMKOB. JI/If TOro YTOOBI KOJIEYKH JIydIle Jep:Kalich U He Mellaln
APYT APYTY, YTOJIKH MHOTOYTOJIbHMKOB B KOHCTPYKTOPE MOXXHO HEMHOTr'0
o6pesaTh, KaK MOKa3aHo Ha pucyHke 11.15.

AN®®
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3agaum
1. Ha pucynke 11.16 ykaxure pasBépTku Ky6a.

ir T
fin

2. Ha pucyHke 11.17 ykaxuTe pasBEPTKU TPEYTOIBHOMN IIPH3MBL.

ez ay af
You
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3. Ha pucyske 11.18 ykaxure pasBepTKH TPEYTONBbHOM MUPaMH/bI.

A

)

4 Ha pucynke 11.19 ykaxuTe pasBEépTKH 4eTHIPEXYTrobHON NMpaMu-

PRI
gy
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5. INo pucynkam 11.1-11.9 HaroToBsTe MOAEIH COOTBETCTBYIOUUX
MHOTOTPaHHHKOB,

6. Tlo pucyrkam 11.11-11.14 usroToesTe MOAENH COOTBETCTEYIONINX
MHOrOrpaHHHKOB.

7. Ucrions3ys KOHCTPYKTOp, M306paXeHHBIH Ha pucynke 11.15 a, 6,
H3rOTOBbTE MOZENH Kyfa, TpeyroapHoi TMpaMHAEL, YeTHIPEXYTONbHOM
ITMPaMUARL, TPEYTONBHON IPUSMEL.



§ 12. IIlpaBunbHBIe MHOTOTDAHHUKH

Ha pucynke 12.1 u3o6paxkeHs! npasuwibHble MHOZ0ZPAHHUKU. VX
rpaHAMMU ABJIAIOTCA paBHBIE TPABU/IbHBIE MHOTOYTONIbHUKH, U B BEPILIH-
HAaX KAXO0r0 MHOTOI'PaHHUKA CXOAUTCA OAMHAKOBOE YHC/IO TPAaHeH.

[IpaBUIbHBIE MHOTOIPAHHUKH C IPEBHUX BPEMEH MPUBIEKaNIH K
cebe BHUMaHMe yuéHBIX. [Tudarop u ero ydeHUKH CIMTaNHU, YTO BCE
COCTOMUT M3 aTOMOB, UMeloUuX GopMy NpaBUIbHEIX MHOTOI'PAHHUKOB.
B 4aCTHOCTH, aTOMBI OTHA UMeIOT GopMy mempaadpa (ero rpaHAMU
SIBJISIIOTCS YeTHIPe TMPaBWIbHBIX TPEYTOJNbHUKA, PUCYHOK 12.1, a); 3eM-
1 — 2zexca’dpa (Ky6 — MHOTOrpaHHUK, I'PaHAMHU KOTOPOT'O ABJIAIOTCA
1ecTh KBaZpaToB, pUCYHOK 12.1, 6); Bo3ayxa — okmaadpa (ero rpa-
HSIMU SIBJISIOTCA BOCEMb ITPABUIbHbIX TPEYTOJIBHUKOB, PUCYHOK 12.1,
B); BOZBI — ukoca’opa (ero rpaHAMH ABJIAIOTCA ABAALATH MPAaBUIbHBIX
TPEYTrOJIbHUKOB, PUCYyHOK 12.1, ); Bca BeeneHHas, 10 MHEHHUIO JPEBHUX,
uMena opmy dodekasdpa (ero rpaHAMU ABIAIOTCA JBEHa/ALATh [1Pa-
BWJIBHBIX NMATUYTOJIBHUKOB, pUCYHOK 12.1, 7).
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IToapo6HO omucarn cBoMCTBA MPaBIILHBIX MHOI'OrPaHHUKOB JpEBHET -
peyeckuii y4€Hbi [L1aToH. IMEHHO MOSTOMY NpPaBIIbHEIE MHOTrOI'paH-
HHUKH Ha3bIBAIOTCA Takke meaamu Ilnamona.

Ha3Banusa MHOTOrpaHHHUKOB TOXKE UMEIOT APEBHErpeYecKoe MPOUCX0-
Xzenue. B nepeBoze ¢ rpedeckoro: «TeTpa» — yeThipe; «[eKca» — mecTh <
«OKTO» — BoceMb; «KOCH» — ABajuaTh, «/lofeka» — ABeHaALATh. «DApa» —
I'PaHb.

Mogenu npaBUIBHEIX MHOIOIPaHHUKOB MOYKHO U3TOTOBJIATD C IIOMO-
IIbIO KOHCTPYKTOPA. HarmoMHMM, YTO OH COCTOHMT U3 MHOTOYTOIbHUKOB,
CACIAaHHBIX M3 IVIOTHOI'O MaTepHasia ¢ OTTUOaIMMHUCA KIanaHaMy U
PE3MHOBBIX KOJNIEYEK — OCHOBHOM KPEMEXHOMH ZIeTaiyu KOHCTPYKTOpa.
Iloabupas coorBeTcTByIOMWMM 06pa3om MHOTOYTOJIbHUKHU B Ka4ecTBe
TPaHel MHOTOrPaHHHKA U CKPEIUISiA MX PE3UHOBBIMHU KOJIEIKAMH, MOYKHO
TIOTy4aTh MOAE/H Pa3NMYHbIX IPABUIbHBIX MHOTOTPAHHUKOB. JIJIs TOro
9TOOBI KOJIEUKH JIy4Ille AePKaTUCh U He MeIIain APYT APYTY, YTOJIKH MHO-
FOYTOJIbBHUKOB B KOHCTPYKTOPE MOKHO HEMHOI'O 06pe3aTh, KaK MOKa3aHo
Ha puCyHKe 12.2.
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3agauu
1. Ha xsreryartoit 6ymare uzobpa3uTre TETPasAp aHAJIOTMIHO AAHHOMY
Ha pucyHke 12.3.
2. Ha xsieTyaroii 6ymare usobpasure OKTasZp aHAJIOTUYHO JaHHOMY
Ha pucyHke 12.4.

ALl LAl L . L
1/ __,\..—-""- : v /
,.,...4:_:’-‘—-— \ 1“/
Puc. 12.3

3. Ha xyietuyaToi 6ymare u3obpasure MKOCas/lp aHAJIOTUYHO JJaHHOMY
Ha pucyHke 12.5.

4. Ha xireTuartoii 6ymare n3obpasure A0AeKas/[p aHAJIOTHYHO JaHHOMY
Ha pucyHke 12.6.
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5. Ckombko BepwnH (B), pébep (P) u rpaneii (I') umeer: a) TeTpasap;
6) ky6; B) okTaszp; r) UKOCad/p; /) AOAEKasap?

6. IlpeacTaBbTE MHOrOrPaHHHK — Gunupamuzy, CIOKEHHYIO U3 ABYX
PaBHBIX TETPA3pOB COBMENIEHNEM KaKuX-HUOYab UX rpaHeit (puc. 12.7).
ByzaeT 11 OH NpaBH/IBHEIM MHOTOTPAHHUKOM? [Mouemy?

7. Ha pucynke 12.8 nzo6paxéH npocTpaHCTBEHHBIIH KPEeCT — MHO-
TOTPaHHHUK, COCTOAIMMI U3 ceMU Ky6OB. SIB/SETCA /U OH TIPaBIILHEIM?
Cxonpxo y Hero BepmuH (B), pé6ep (P), rpaneit (T')?

8. Ha pucynke 12.9 u306pakéH MHOrOrpaHHUK — 38e37a Kernepa, co-
CTaBJIEHHBIN M3 JBYX TETpaszpoB. Kakoi MHOT'OIPaHHHK SIBJIAETCS 0011eit
YacCThIO 3TUX TETPa3JpOB?

5 e

9. Ha ksietTyaToit 6ymare nsobpasure Ky6 aHaJIOTHYHO J@aHHOMY Ha
pucynke 12.10. OTMeTbTe LeHTphI rpaHeii Ky6a. BepmmuHamu kakoro
MHOTOIrpaHHUKA OHH SABJIAIOTCS?




10. Ha xsieT4aroit 6ymare uaobpa3uTte TeTpasAp aHAJIOIMYHO JaHHOMY
Ha pucyHke 12.3. OTMeTbTe LIeHTPHI IpaHel TeTpasjpa. BepmuHamMu
KaKOr0 MHOTOTPaHHUKA OHU ABJAIOTCA?

11. Ha xieTyaroit 6ymare u3obpasure OKTa3[p aHaJIOIHYHO JaHHOMY
Ha pucyHke 12.4. OTMeTbTe IIeHTPhI IpaHel OKTadApa. BepmuHamu Ka-
KOI'O MHOTOI'PAHHUKA OHU ABJIAIOTCA?

12. Ha xsieTyaToii 6ymare u3o6pasure MKOCAsAp aHAJIOTUYHO JaHHOMY
Ha pucyHke 12.5. OT™MeTbTe LeHTphl rpaHeii uKocaszpa. BepumnHamu
KaKOr'o MHOTOIPaHHMKA OHU ABJIAIOTCA?

13. Ha xsiieryaroii Gymare n3o6pasure JoAeKasp aHAJTOTMYHO JaHHO-
My Ha pucyHKe 12.6. OTMeTbTe LieHTPhI IPaHei AoAekasapa. BepumHaMu
KaKOro MHOTOTPAHHUKA OHM ABJIAIOTCAH?

14. Ha xseTuaTtoii 6ymare uaoOpasuTe TeTpasp aHAJIOIMYHO JaHHOMY
Ha pucyHke 12.3. OTMeTbTe cepeaMHbl p€Gep TeTpasapa. BepmuHaMu
KaKoro MHOTOTPaHHUKA OHH ABJIAIOTCA?

15. OT KaX/10¥ BEPIIMHEI TeTPaszpa ¢ pebpom 2 CM OTCeKaeTcs TeTpa-
aap ¢ pe6pom 1 cM. Kakoii MHOrorpaHHUK OCTaHETCH?

16. Ha pucynxke 12.11 ykaxxuTe pa3BépTKU OKTadjpa.

a) 0)
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17. fABnsietes nu durypa, nsobpaxxénHasa Ha pucyHke 12.12, pasBép-
TKOM MKOcaszpa?

18. fABnsietcs mu durypa, usobpaxkéHnas Ha pucyHke 12.13, pasBép-
TKOH lofeKasapa?

19. Cronbko nmMeeTcs myTeit yIMHOM 2 110 PEGPaM eIMHUYHOTO OKTa3-
APa U3 O{HO¥ €ro BepIIMHBI B IPOTHUBOTIOIOXKHYIO BEPIIHHY?

20. CkosIbKO MMeeTcs TyTeit INHOM 3 110 pé6paM eAHHIYIHOrO OKTAs-
Apa U3 OJHO¥ €ro BEPIIMHBI B IPOTUBOIO/IOKHYIO BEPIIHHY?

21. CKoJIbKO MMeeTcs IyTeii ZUTMHOI 3 1o pé6paM eMHUYHOTO HKOCa-
5/pa U3 OZIHOM €r0 BEPUIMHbI B IIPOTHBOIIONOKHYIO BEPUIMHY?

22. CKO/BKO MMeeTcs IyTel AJIMHOM 5 1o pé6paM eMHUYHOrO Aoze-
Kag/Ipa U3 OZIHOM €ro BepIIMHEI B IPOTUBOIIOIOKHYIO BEPIIHHY?

23. VI3roTOBbTE MOZIe/IH TIPABIILHBIX MHOTOTPAHHUKOB U3 KOHCTPYKTO-
pa (puc. 12.2). Pe3MHOBBIE KOJIEYKH MOKHO BHIPE3aTh U3 BEIOCHITEHOMN
KaMmephl. B 3aBMCHMOCTH OT UIMHBI KOJIEYeK BHIGEPUTE JUIMHBEI CTOPOH
MPaBUILHBIX MHOTOYTOJIbHUKOB. JIsi OOBIYHO BEIOCUIIEHOM KaMephl
CTOPOHBI NIPaBUJIbHBIX MHOTOYTOJIBHUKOB MOXXHO B3AITh IIPUMEPHO pPaB-
HBIMH 7 CM.



§ 13. IloxynpaBuJIbHBIE MHOTOTPAHHUKH

B npeapiayieM naparpade Mbl pacCCMOTPe/IM NpaBWIbHbIE MHOTOIpaH-
HUKU — BBITYKJIble MHOTOTPAHHMKH, Y KOTOPBIX IPAHAMHU ABJIAIOTCA paB-
Hble TIpaBWIbHbIE MHOTOYTOJTbHUKH ¥ BC€ MHOI'OTDaHHBIE YIJII PABHBL.
EC/IU ZIOTyCTHTD, 4TO TPAaHAMU MHOTOIPAHHHUKA MOTYT GbITh IIPABHIbHEIE
MHOTOYTOJIBHHKH C Pa3/IMYHbIM YMCIOM CTOPOH, TO MOJy4UM MHOTOTpaH-
HUKH, KOTOPble Ha3bIBAIOTCA NOAYNPASUIbHbIMU.

K mosynpaBUJbHEIM MHOTOrPDAaHHHMKAaM OTHOCATCA NMpPaBUJIbHBIC
n-yronbHble PU3MEI, Bce pé6pa KOTOphIX paBHbL. Harnpumep, npaBiib-
Has NATUYTOJIbHAA IpU3Ma Ha pucyHke 13.1, a ©MeeT CBOUMH IrpaHAMHU
[Ba TMpPaBWIbHbIX MATHYTOJbHUKA — OCHOBAHHUA IPU3MBI — U TIATH KBa-
ApaToB, 06pa3yolKX GOKOBYIO OBEPXHOCTD NPU3MBL. K 110/1yrnpaBuIb-
HBIM MHOTOIPaHHMKAM OTHOCATCA U TaK Ha3blBa€Mble AQHMUNPU3IMbL
c paBHbIMU péOpamu. Ha pucynke 13.1, 6 MBI BUAUM NATUYTOJBHYIO
AHTHUIIPU3MY.

KpoMe 3THX ByX GECKOHEYHBIX CEPUi MOTYTPaBUIbHBIX MHOTOrpaH-
HHUKOB UMeeTcd eié 13 nosynpaBuiIbHbIX MHOTOIPaHHUKOB, KOTOPbIE
BIIEpBBIE OTKPBUI ¥ ONMcal ApXuMes, — 3T0 meaa Apxumeda.

Camble MPOCTHIe U3 HUX IOJTy4aroTCs U3 NPaBWIbHBIX MHOTOTPAHHHKOB
omepanyen «ycedeHus», COCTOAIIeH B OTCEYEHUH IIOCKOCTAMH yIJIOB
MHOrorpaHH#Ka. EC/IM cpe3arh yIvibl TeTpas/ipa IVIOCKOCTAMH, Kax/Aasd



M3 KOTOPBIX OTCEKAeT TPEThIO YacThb ero pébep, BBIXOAALIUX U3 OJHOM
BEPIIMHBEI, TO MOIYYHM YCEHEHHDBLI mempa’dp, UMeIoIuii BoceMb
rpaHeit (puc. 13.2, a). 113 HUX YeThIpe — PaBIIbHbIE IIEeCTUYTONBHUKHU
Y YeTBIpe — IPaBWIbHbIE TPEYTOJbHUKHU. B KaXX0ii BEpIIKHe 3TOro MHO-
rOrpaHHUKA CXOAATCA TPH IPAHHU.

Ecim ykasaHHEIM 06pa3oM cpe3aTh BEPIIMHBI OKTa3/pa ¥ MKOCAdZApa,
TO TIOIyYHUM COOTBETCTBEHHO yCeHE€HHBLI okmaadp (puc. 13.2, 6)
u yceu€HHbLil uxocasdp (puc. 13.2, B). O6paTHTe BHUMaHKE Ha TO,
4TO MOBEPXHOCTh QYTOONLHOTO MAYA U3rOTaBIMBAIOT B GOpPMeE TOBEp-
XHOCTH YCeUEHHOro MKocaszpa. M3 Kyba u Joaexasapa TakKe MOXKHO
TIOTTY4UTh yCceu€éHHbLil ky6 (puc. 13.2, 1) u yceuéHnulii dodexas’dp
(puc. 13.2, x).

)

JI1st TOTO YTOGHI IOJlyYMTB €IIE OUH MOMYTIPABUIbHBI MHOTOIPaHHHUK,
IpOBeIEM B KyGe OTCeKalolye ITIOCKOCTH Yepe3 CepeIUHBI péGep, Bbi-
XOZIAIIMX U3 OAHOW BEPIUMHEL B peay/braTe MOIYyYUM MOMYTIPaBIIBHBIA



MHOTrOTPaHHHUK, KOTOPHIM Ha3hIBaeTCA ky6ooxmasdpom (puc. 13.3,
a). Ero rpaHsaiMu ABJAIOTCA LIE€CTh KBAZIpaToB, KaK y Ky6a, 1 BOCEMb
TIpaBAIBHBIX TPEYTONBHUKOB, KaK y OKTasApa. OTcioZia ¥ ero HasBaHue —
KyO0OKTas/p.

AHaJIOTMYHO €CJIM B Jl0ZieKas3/ipe OTCeKallue IIOCKOCTH MPOBECTH
yepe3 cepeAMHBl péGep, BHIXOAANIMX U3 OAHON BEPUIMHBI, TO MOTYINM
MHOTOTPaHHHK, KOTOPbIH HasbIBaeTcs UK0Cc0000exa’opom (puc. 13.3,
6). Y Hero ABaALaTh rpaHel — NpaBWIbHbIE TPEYTOMBHUKH U /IBEHAALIATD
rpaHeii — IpaBWIbHbIE ATUYTONBHUKHY, T. €. BCE TPAHN UKOCAd3/pa U /10~
JeKasapa.

0)
Puc. 13.3

XOTs K MOCJAEAHUM /IBYyM MHOTOIPaHHUKAM HeJb3si IPUMEHHUTD OIle-
palMIio ycedeHus, TeM He MeHee, CylIeCTBYIOT IOMyNpaBUIbHbBIE MHO-
rOTpaHHUKH, KOTOPble Ha3bIBAIOTCA YCeHEHHbLIL Ky600okmasop (puc.
13.4, a) U yceuéHHbtil uxocododexasdp (puc. 13.4, 6).




Me1 pacecmoTpenu 9 u3 13 onvcaHHBIX ApXHMeZ0M IOy paBHJIbHBIX
MHOTOIPaHHHUKOB. YeThIpe OCTaBILMXCA — MHOTOI'PAHHUKH 60JIee CI0XK-
HOr'0 THUIIA.

Ha pucynke 13.5, a Ml BuziuM pom6oky600kmasdp. OH COCTOUT
U3 rpaHeu Kyba u oKTasapa, K KOTOPBIM J06aBeHs! emé 12 KBaJIpaToB.

Ha pucynke 13.5, 6 u3o6paxéH poMGOMKOCOAOAEKA3AP, COCTOS-
LIMii U3 rpaHel uKocaszpa, ogeKasapa u emé 30 KBaJpaTos.

Ha pucynkax 13.6, a u 13.6, 6 npeicTaBieHB COOTBETCTBEHHO TaK
Has3blBaeMble IUIOCKOHOCHIM (MHOT/a TOBOPAT KYyPHOCHIH) Ky6 u
TUIOCKOHOCKIH (KypHOCHIi) A0AeKa3Ap, KOTOPbIe COCTOST U3 rpaHeu
Kyba WM oZeKas/ipa, OKPY)KEHHBIX IPABWILHBIMU TPEYTONbHHUKAMH.
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Mozieny ToayIpaBWIbHBIX MHOTOI'PAHHUKOB MOXHO M3rOTOBUTDH M3
passéprok. Hanpumep, Ha pucyHke 13.7 u3obpakeHa pa3BEépTKa yCeu€H-
HOro TeTpaszpa.

Mozenu HoayIpaBWIbHBIX MHOIOIPAHHHKOB MOXXHO M3TOTOBJIATD C
TIOMOILBIO0 KOHCTPYKTOPA, COCTOAIIEr0 M3 MHOTOYTOJIBHHUKOB, Ce/IaHHbIX
Y3 IUVIOTHOTO MaTepuasa ¢ OTrubarolMMHUCcA KIaaHaMHi ¥ Pe3HHOBBIX
KOJIE4EK — OCHOBHOM KPeNéXHOM geTany KoHCTpyKTopa (puc. 12.2).

Hcropuueckue cBefeHUA

Beneg 3a EBKIMAOM M3y4eHWEM IATH MPaBUWIbHBIX MHOIOTPAaHHUKOB
3aHuMazcsa Apxumes (287-212 rr. o H. 3.). Y6eauBuIMch B TOM, 4YTO
HeJIb35 IIOCTPOUTD LIECTOM PABHIbHbI MHOTOTPAHHUK, APXHUMe/, CTal
CTPOUTHh MHOTOTPAHHUKH, Y KOTOPhIX IPAHAMU ABJIAIOTCA MPAaBHIbHBIE,
HO He OJHOUMEHHbIE MHOTOYTOJIbHUKH, a B Ka)XK/J0M BEepIIUHE, KaK U Y
NpaBWIbHBIX MHOTOIPaHHMKOB, CXOAUTCA OJHO M TO K€ YHUCIO pébep.
Tak OH mosy4u1 13 paBHOYTOJNIBHO-TIOIYTIPABWIBPHBEIX MHOTOTPAaHHUKOB.
Jlo Hac zonuta paboTa camoro y4éHoro «O MHOTOrpaHHUKAaX», B KOTOPOH
noApo6GHO ONMCAHBI ¥ JaHbl PUCYHKH BCeX 13 MHOrOrpaHHMKOB, Ha3BaH-
HBIX B 4€CTh YYEHOTO TeslaMu ApXHUMeZa.

Cam ApxuMe/| 6bUI yHUKaJIbHBIM YYEHBIM — MEXaHUKOM, GU3UKOM,
MaTeMaTUKOM, HHkeHepoM. OCHOBHOW 4epTOil ero TBopuecTsa ObLIO
eJHCTBO TEOPUY M IPAKTHKH, YTO e/IaeT UdydeHne TPyA0B ApXumMezia
HHTEPEeCHBIM ¥ TIOJIE3HBIM /Ui ICTOPUKOB COBPEMEHHOH MaTeMaTHKH,
/1A y9EHBIX MHOTHX crieranibHocTel. [IInpoko u3BecTHa TeopeMa Apxu-
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M€/1a O ITOTEPE BECa TeNaMH, NOTPY)KEHHBIMY B HMAKOCTD. ITa TEOpEMa
HaxoAuTCA B TpakTaTe «( ITaBAIOIIUX TeaX» U B COBPEMEHHEIX yie-
HHKaxX no QU3NKe HA3hBaeTCHd 3aKOHOM Apxumefa. Cpefiu MHKeHep-
HBIX M306peTeHHH YIEHOro U3BECTHA KATAIYIbTA — «aPXMMEAOB BHHT»
(¥HOT/Ia €ro HABBIBAIOT TAKIKE «KOXJIEA» — VIMTKA) VI MOAHSTHS HaBepx
BOJBl — 3TO 060POHHOE COOPYKEHME. ADXHME/ YIaCTBOBAN B 3alIUTe
CBOETO POAHOre ropozsa CHpaKyakl, IIpH ocaZie KOTOPOTO U Horub. Apxu-
MeJ, IO BHIPpa)XeHHIO COBPEMEHHHKOB, 6B OKONAOBAH reoMeTpHel, U,
XOTA Y HEro GBUI0 MHOTO IIPEKPACHEIX OTKPLITHI, OH IIPOCH/I HA MOTWIe
HaYEPTHTD UWIMHEAP U COAEpIKALIMIHCA B HEM WIap ¥ YKa3aTh COOTHOLIE-
Hue UX 061EmoB. TT03Ke UMEHHO IO STOMY NIAMATHUKY ¥ ObUI2 HalizieHa
MOTIIa BEIUKOTC YYEHOTIO.

Samaun

1. Cxonbxo Bepuur (B), pébep (P) u rpaxeii (') HmeeT; a) MATHYTOJIb-
HadA npu3aMa; 6) NATHYTONbHAA aHTHIIPH3Ma?

2. Cronbxo sepimnk (B), péGep (P) u rpanei (I') uMeeT: a) yceySHHEI
TeTpasAp; 6) yceuénuniit Ky6; B) yCeYEHHLINA OKTAAP; I') YCEUSHHBIN
HKOCA3AD; ;) yCeYEHHBIN AogeKasap?

3. $opMy KaKoro MHOrorpaHHMKa HAIIOMUHAET GyTOONBHBINA MY?

4. Ha xier4aroit 6ymare uszoGpasute Ky6 aHanrorM4Ho JaHHOMY Ha
pucydke 12.10. OTmeTsTe cepeauHEl pébep Kyba. Hapucyiite MHOrorpan-
HUK, BEPLUIMHAMH KOTOPOTO ABJIAIOTCA OTMEYEHHBIe TOYKU. Kax OH Hazm-
BaeTcA? CKO/IbKO Y Hero: a) BepmrH (B); 6) pébep (P); B) rpaueii (I)?

5. Ha knet4aroi Gymare uso6pasure OKTa3Ap aHAAOTHYHO JAHHOMY
Ha pucyHke 12.4. OTmeTbTe cepeauHbl pé6ep oxTasapa. Hapucyiite
MHOTOTPaHHHK, BEPIUHHAMH KOTOPOIO SABJISIOTCA OTMEYeHHEIe TOYKH.
Kak oH HasbiBaeTca? CKOJBKO Y Hero: a) BepumnH (B); 6) pé6ep (P); )
rpaHen (I)?

6. Ha xner4artoii Gymare usofpasure HKOCA3AP aHANOTHIHO ARHHOMY
Ha pUCyHKe 12.5. OTMeTbTe cepeauun pébep uKocasgpa. Hapucyiire
MHOrOrpaHHHK, BEPIIMHAMY KOTOPOTQ ABJAIOTCS OTMeYeHHRIE TOUKH.
Kak oH nasbiBaerca? CKoabKo y Hero: a) BepumH (B); 6) pébep (P);
B) rpadeit (I)?
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7. Ha xnieTyaroii 6ymare u3obpasure JozieKasap aHAJOTMYHO JaHHOMY
Ha pucyHke 12.6. OTMeTbTe cepefHbI p€6ep AozeKasapa. Hapucyiirte
MHOTOI'DaHHUK, BepIIMHAMU KOTOPOTO SBJSAIOTCA OTMEYEHHbIE TOYKH.
Kak oH HasbiBaeTcs? CKOJBKO y Hero: a) BepunH (B); 6) pébep (P);
B) rpasneit (I')?

8. Pa3BépTKa KaKOro MHOTOrpaHHMKa 306paxkeHa Ha pucyHke 13.8?

9. Pa3BépTKa KAKOr0 MHOTOIPaHHMKA M306paxeHa Ha pUCyHKe 13.9?
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10. Pa3BépTKa KaKoro MHOrorpaHHuKa u3obpakeHa Ha pucyHke 13.10?

11. VisroToBbTe MOAEIM NONYIPABWILHEIX MHOTOIPAHHMKOB M3 KOH-
crpykTopa (puc. 12.2). Pe3aHOBbIE KOJIEYKH MOXXHO BEIPE3aTh U3 BEJIO-
CHIIE/JHOM KaMephl. B 3aBHCUMOCTH OT JUIMHEI KOJIEYeK BHIGEPUTE JTHHBL
CTOPOH IPaBUIbHBIX MHOTOYTONBHHUKOB. JUIsi 0OBIYHOM BeIOCUIIeAHOM
KaMepsl CTOPOHBI IPABH/IbHBIX MHOTOYTOTBHUKOB MOXKHO B3fITh IPUMEP-
HO PaBHBIMH 7 CM.



§ 14. 3Bé3muaThie MHOTOTPAHHUKHA

Kpome npaBWIbHBIX M NOMYTIPaBWIbHBIX MHOIOTPaHHUKOB KpacHBbIe
GOPMEI MMEIOT TaK Ha3biBaeMble 3BE3//9aThle MHOTOIPAaHHHUKH. 3/1eCh Mbl
paccMOTPUM NpaBWIbHBIE 3BE319aThie MHOTOTDAHHUKH. Hx Bcero 4eThl-
pe. [TepBsie aBa 6bumM OTKpBITH V. Kerutepom (1571-1630), a ABa Apyrux
nouru 200 siet cnyets nocrpow JI. [Tyanco (1777-1859). ViMeHHO 1m03-
TOMY TIpaBWIbHBIE 3BE3/4aThle MHOIOTPAaHHMKH HA3bIBAlOTCA meaamu
Kennepa-ITyanco. OHY NOJTy4aroTCsA U3 NPaBUIbHBIX MHOIOTPaHHUKOB
IIPO/IO/DKEHUEM HX TPaHel win peébep.

M3 teTpaszpa, Kyba u oKTaszpa 3B€3AYaTbie MHOTOTPAHHUKH HE
nony4arorcs. PaccMoTpum gozekasap. [Ipofomkenue ero pébep NpUBO-
JUT K 3aMeHe KaKI0U IrpaHu 3BE€39aThiM MPaBWIbHBIM IATHYTOIbBHUKOM
(puc. 14.1, a), ¥ B pe3y/IbTaTe BO3HUKAET MHOTOrPaHHUK, KOTOPbIH Ha3bl-
BaeTcs MAbIM 38€30uamuim dodexa’dpom (puc. 14.1, 6).

ITpy POAC/DKEHUHU IPaHelt J0/leKas/ipa BOSHUKAIOT /iBe BO3BMOXKHOCTH.
Ecu paccMaTpUBaTh IPaBWIbHbIE NATHYTONBHUKY, TO MOMYYHUTCA TaK
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Ha3bIBaeMEIH 6oabwoil dodexas’dp (puc. 14.2, a). Ecu xe B kayecT-
Be IrpaHed paccMaTpUBaTh 3BE3YaTHIE IATUYTOJIBHUKH, TO TIOMYYaeTcs
6onbuwioii 386€30uametii dodexasdp (puc. 14.2, 6).

6)

Hkocasap uMeeT oaHy 3Béaguaryio dopmy. [Ipu npogo/mmkeHUH rpaHeit
MKOCadApa nosyvaercs 6oavuoii ukocasdp (puc. 14.3).

TakuM 06pa3oMm, CYIECTBYIOT 4 TUNA NMPaBUAbHBIX 3BE344aTHIX
MHOTOTPaHHHUKOB.
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PaccMOTPUM Croco6 U3rOTOBIEHHA MOJEIH Maoro 3BE3aTOro Z0/e-
Kas/ipa, KOTOPbIH, KaK CKa3aHO BbILlIe, IOy4aeTcsa U3 A0AeKas/Apa MyTéM
NIPOAOIKEHUs ero pébep 20 camonepecevyeHus. ITO OYeHb KpaCHUBBIN
MHOTOTPAaHHHMK, KOTOPBIH MOXXET YKPaCUTb U IIKO/IbHBIA KaOHHET, U /10-
MallHUK pabo4uii yrooK.

Hy>HO H3rOTOBHUTb 12 6OKOBBIX MMOBEPXHOCTEN NMpaBUIbHBIX M-
THUYTONBHBIX MUPaMUZ, CTOPOHA OCHOBaHMUs U G0KOBOE pebpo KOTOPhIX
HaxoAATcA B OTHomeHuuu 5:8. PazBépTKa COOTBETCTBYIOILEH NMpaBUIb-
HOI mupaMu/bl MOKa3aHa Ha pUCyHKe 14.4. 3aTeM HY)XHO CKJIEUTb 9TH
NYpaMU/bl [0 KJIanaHaM, IPUMBIKAOIIUM K COOTBETCTBYIOLINM CTOPO-
HaM OCHOBAHHUH.

JI1s1 M3roTOBIEHMA MO GoIbLIOTo AoAeKasapa (puc. 14.2, a) HyX-
HO U3roTOBUTH 20 6OKOBBIX MOBEPXHOCTE!N NMPaBWIBHBIX TPEYTONbHbIX
IIMpaMMJ, CTOPOHA OCHOBaHUs U 60KOBOE Pe6pO KOTOPBIX HAXOAATCA B
oTHOLIEHUH 8:5. Pa3BépPTKa COOTBETCTBYIOLIEH NPaBUIbHON MIMPAMU/EL
[oKa3aHa Ha puUcyHKe 14.5. 3aTeM HY)XHO CKJIEUTb 3TH MHUPaMUJBL 110
KIaraHaM, TPUMBIKAIOIIMM K COOTBETCTBYIOIIMM CTOPOHAM OCHOBaHHH.
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Zinst U3roTOB/IEHNs MOAENH GOIBIIOro 3BE3YATOrO AoAeKaszpa (puc.
14.2, 6) Hy*HO M3roToBUTh 20 GOKOBEIX TOBEPXHOCTEH TIPABUIbHBIX
TPEYTOJIbHBIX IIMPAMHU/I, CTOPOHA OCHOBaHMsA U 60KOBOE pe6PO KOTOPHIX
HaXOZATCA B OTHOLIEHUHM 5:8. PasBepTKa COOTBETCTBYIONIEH IPAaBHIBHOMN
MApaMM/bl MIOKa3aHa Ha pUCYHKe 14.6. 3aTeM HY)KHO CKJIEUTb 3TU ITH-
PaMuU/IBI 110 KJIaniaHaM, IPUMBIKAMOIUM K COOTBETCTBYIOLIMM CTOPOHAM
OCHOBAHHUM.

3agauun
1. CxonpKo TeTpasapoB U306paXkeHo Ha pUcyHKe 14.7?

2. CkonbKo Ky60B U306pakeHO Ha puUcyHKe 14.8?
3. CKOJIBKO OKTa3pOB M300paXKeHO Ha pUCyHKe 14.9?
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4. CoenHeHMe KaKUX JJByX MHOTOTPaHHUKOB M300paXXeHO Ha PUCYHKe
14.10?

5. CoeliHeHMe KaK¥X ByX MHOTOIPaHHUKOB H300P&)KEHO Ha PUCYHKeE
14.11?

6. CoeIHEeHMe KAaKHX IByX MHOTOrPaHHUKOB M300P&KEHO Ha PUCYHKE
14.12?

7. I3rOTOBBTE MOZE/ 3BE3//4aTHIX MHOTOTPAHHUKOB 13 Pa3BEPTOK HA
pucyHkax 14.4-14.6.



§ 15. OkpykHOCTH H KpPyT

OKpy#HOCMbIO Ha3bIBAETCS reoMeTpudeckas GUrypa, CocTosIas
13 BCEX TOYEK IUIOCKOCTH, YAQJIEHHBIX OT IaHHOM TOYKM Ha JJaHHOe pac-
crosHue (puc. 15.1).

/laHHas TOYKa Ha3bIBaeTCA YEHMPOM OKPYHCHOCMU, a JaHHOE Pac-
CTOSIHVE — PAOUYCOM OKPYHCHOCMU. PaliycOM Ha3bIBAETCA TAKKe
711060 OTPE30K, COAUHAIONINMA TOUKY OKPY>KHOCTH C €€ IIEHTPOM.

TaxuM 06pa3oM, OKpYXHOCTS ¢ LieHTpoM O M pazitycoM R COCTOUT U3
BCEX TOY€K A IUIOCKOCTH, VI KOTOPBIX BHINOJHAETCA paBeHcTBO OA = R.

OKPpy>XHOCTH IPOBOAATCS HA JHMCTe GyMaru WIH ZOCKE C IIOMOIIIBIO
LHPKYJIA.

Kpyzom HasviBaeTcs Gpurypa, cocTosmas 13 BCex TOYek IJIOCKOCTH,
YAANEHHBIX OT JaHHOM TOYKHU Ha PaCCTOSHHE, HE IpEeBOCXosIIee JaHHOe
(puc. 15.2).

/laHHas TOYKa Ha3BIBAETCA YEHMPOM Kpyaa, a JaHHOe PacCTOAHUE —
paduycom kpyaa.

Kpyr MoxxHO mipesicTaBiATh cebe kak durypy, orpaHUYEHHYI0 OKPYK-
HOCTBIO.

OTpe3oK, coeMHAIOMMIA TPOU3BONBHEIE ABE TOYKH OKPY>XHOCTH,
Ha3bIBAETCA XOPOAOIL 5TOM OKPYKHOCTH. Xopaa, npoxoadias yepes
LI€HTP OKPYHOCTH, Ha3bIBAETCs OUAMEMPOM STOH OKPYIKHOCTH (puc.
15.3)

C

@

Xopz0ii ¥ ;MaMeTPOM KpyTra Ha3bIBalOT COOTBETCTBEHHO XOpAy u aua-
METp OKDYKHOCTH, OlPaHUYMBAIOLIEH 3TOT KPYT.
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PacCMOTPHM C/IY4aH B3aWMMHOIO PACIIONOKEHHUA ABYX OKPYKHOCTEH.
1. /IBe OKPYKHOCTH MOTYT He MMeTb obmux Touek (puc. 15.4). Ilpn
3TOM OHM MOTYT HaxOJMThCA BHE Apyr Apyra (puc. 15.4, a) wix oAHa

BHYTpH Apyroit (puc. 15.4, 6).

00

2. JlBe OKPYHOCTH MOTYT MMETh OAHY ofuryro Touky (puc. 15.5). B
3TOM CITydae TOBOPAT, YTO OKPYIKHOCTH kacaiomcA. [Ipu 3ToM OKpyx-
HOCTHM MOT'YT KacaThcs BHENIHHM obpasom (pHc. 15.5,2) W BHYTPEHHUM
o6pasom (puc. 15.5, 6).

Co© (P

3. Jlse OKPY»KHOCTH MOTYT UMETH ABe obuiue Touxu (puc. 15.6). B aTom
CIy4ae roBOPAT, YTO OKPYXKHOCTH Nepecexaionca.

B3auMHOE PacHoIOKEHHE ABYX OKPYKHOCTEH 3aBUCHT OT MX paZliyCOB
W pacCTOSHHA MEeX Ay JeHTpAMHN.

Jia npHOIKEHHOrO HAXOKAEHNA ONUHBL OKPYICHOCMU PafuyCa
R MOXXHO HAPHCOBATh 3Ty OKPY)XHOCTh Ha fymare U pacrooXUTh BAOMb
Heé HUTKY. PasBepHYB HUTKY ¥ M3MeDHB €€ UTHHY, HaiaeM IpUOAKEH-
HYIO AJIMHY OKpYXHOCTH. OKa3piBaeTcs, AIMHA OKPYKHOCTH pajxyca R
npubnkéHHo paBHa 6R. Bosee TouHOe 3HAYEHMWE ANMHEL OKPYHOCTH
6yaeT pacCMOTPEHO B Kypce TeOMeTpUH 7—9 KIaccoB.
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Ecau OKpyXHOCTE MMeeT JAUHY [, TO €€ Ayra, 3aKAIOYEHHAsN
BHYTPH yria AOB ¢ BepmuHo# B neHTpe O 3TOi OKPYXHOCTH U

LTl L] !
rpasycHOM BEMUYMHON 1°, HMEET AINHY, PaBHYIO 360’ & AMHA AyTH
OKPY)XHOCTH, 3aKII0YEHHAR BHYTPHY YIVIa rpaZyCcHOM BeIHIUHOMN n®,

I-n
— . 15.7).
paBHAa 360 (puc. 15.7)

A

7AY

Bonpoch

1. Kakas ¢purypa HasslBaeTCa OKPYKHOCTBIO? YTO Ha3biBAETCS: a) L(EH-
TPOM OKPYIKHOCTH; 6) paguycoM OKpYXKHOCTH?

2. C nOMOIIBIO Yero MPOBOAATCH OKPY)KHOCTH Ha JHMCTe SyMary win
ZOcKe?

3. Kakas durypa HasbiBaeTcs KpyroM? YTo HasHBAETCH: a) [IEHTPOM;
6) paanycoM xpyra?

4. HUto HaseBaeTcA: a) XopAo#; 6) AUAMETPOM OKPYKHOCTH?

5. Kaxue aBe OKpY>KHOCTH KacaloTcs?

6. Kaxkue JBe OKPYXHOCTU NEpECEKAOTCA?

7. Yemy npubmixéHHO paBHa JUIMHA OKPYXHOCTH paguyca R?
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3anayu

1. KaxoMy HepaBeHCTBY YAOBIETBOPAIOT TOYKH A, JISKAIIHE: a) B Kpyre
¢ eHTpoM B Touke O u paguycoM R; 6) BHe 3TOrO Kpyra?

2. CKOJIBKO IHAMETPOB MOXKHO TIPOBECTH Y€PEe3 LEHTD OKPYKHOCTH?

3. CKOJIBKO OKPYXHOCTeH MOKET IIPOXOAVTE Yepes ABE 3a/laHHbIe TO-
Ku?

4, Haitaute A@aMeTp OKPYXKHOCTH, €C/IM M3BECTHO, YTO OH Ha 55 MM
fonplne pajdyca.

5. Hafimure yHy HanOonpmei Xopapl B OKPYKHOCTH, PaAuycC KOTOPOM
paBeH 5 CM.

6. PaccTosHKe MEXAY TodKam# A 1 B pasHo 2 cM. Haliayre HaUMeHb-
M BO3MOKHBIA Paiyc OKPY/KHOCTH, TIPOXOAAIIEH Jepes 3TH TOUKH.

7. HapucyiiTe OKpPYXHOCTb, KOTOpas NPOXOAUT Fepe3 AaHHBhIC TOIKI A
1 B (AB = 6 cM) 1 MMeeT pajuyc 3 CM.

8. Ha wiergaroii Gymare oTMeTbTe TOYKH A, B, C, D, xax IMOKa3aHoO
Ha pucyHke 15.8. YkaxuTe NeHTP OKPYXHOCTH, poXozslIel Yepes 3T
TOYKH.

iD
D C
..... : *_-_,A
24 C
Al -
é
2) | (B 6)

9. Toyka A paclnosoXeHa BHE OKPYKHOCTH paidyCa 1 » yganeHa oT
HedTpa O 370l OKPYKHOCTH HA pacCTOAHUE 3. Yemy paBHBI HAUMEHBIICE
¥ HanGosblnee PacCTOAHUA OT TOUKU A /10 TOYEK JaHHOM OKPY>KHOCTH?

10. Touka A pacnoJIOKeHa BHYTPH OKPYKHOCTH pajHyca 3 u yganena
oT neHTpa O 3T0i OKPY)KHOCTH Ha paccTosHuUe 1. UeMy paBHbI HAUMEHb-
1ee ¥ HanGoIbIIee PACCTOAHHA OT TOUKH A JI0 TOUEK AAHHOH OKPYKHO-
CTH?
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11. HauGonbillee ¥ HavMeHbIITee PACCTOSHUSA OT AAHHOMH TOYKH, pac-
TIOJIOXKEHHOH BHE OKPY)XHOCTH, 10 TOYEK OKPY)XHOCTH PaBHBI COOTBETCT-
BEHHO 5 cM ¥ 2 cM. HaliauTe pazuyc aHHOM OKPY»XHOCTH.

12. Hanbonbliee ¥ HaMMeHbIIEE PACCTOAHUSA OT JAHHOMN TOYKH, pac-
TOJIOXKEHHOM BHYTPH OKPYXXHOCTH, IO TOYEK OKPYXKHOCTH PaBHBI COOT-
BeTCTBeHHO 20 u 4. Halizure paauyc zaHHOM OKPY>XHOCTH.

13. Ha pucynke 15.9 uso6paxena ¢urypa, HassiBaemas KONbUOM.
Coopmynupyiite onpezeneHue 3Toi GpUIypEL.

0%

14. Ha cKo/bKo yacTeli OKpY>KHOCTb pa3bUBaeT IIOCKOCTh?

15. Cxonbko 06mKUX TOYEK MOTYT UMETE ZBe OKDPY>XHOCTH?

16. Ha ckosbKo yacTelt MOryT pa36HBaTh IUIOCKOCTD [BE OKPY>KHOCTH?

17. Kax pacronioxeHs! OTHOCHTENBHO ApyT Apyra iB€ OKPY>XHOCTH pa-
AUYCOB 1 U 2, pacCcTOAHME MEX/AY LIEHTPaMH KOTOPhIX paBHO: a) 1; 6) 2;
B) 3; 1) 4? M3o6pasute 3TH cyyau.

18. Ha ckonbko 4acTeit pasbUBaloT IIOCKOCTB TPH OKPY>XHOCTH, HU30-
Gpaxx€HHble Ha pucyHKe 15.10?

19. YeMy paBHO NpHOIMXEHHOE 3HAYEHUE THHEL OKPY>XHOCTH pajiu-
yca 1?

20. JlnameTp OKPYXHOCTH paBeH 4. YeMy paBHO NpUOMIKEHHOE 3Ha-
YeHUe JUTUHBI OKPY>KHOCTH?

21. Paauyc OKpY)KHOCTH paBeH 3. Yemy paBHO nNpuUbIKEHHOE 3HAYe-
HHUE JUTUHBI IIOJIyOKPY>XHOCTH?

22. lnuHa OKpY>XHOCTH paBHa 12. YeMy paBHO NpUOIKEHHOE 3HaYe-
Hue e€ paguyca?



§ 15. OkpyxcHOCMb U KpY2 107

23. Koneco pazuyca 1 M npokaTwiock 110 npsamoi 10 M. CKOIBKO IOJ-
HBIX 060POTOB OHO cAenano (puc. 15.11)?
e

10 m
Puc. 15.11

24. Kakoe Hau6ObIIEE YHACIO JIOAEH MOXHO paccaguTh 33 KPYIJIbIM
cTOIOM pazuyca 1 M Tak, YTo6bl Ha KaX/0T0 YeI0BEKa IPUXOAMIOCH HE
MeHee 60 ¢M ZUTMHBI AYTH OKPYXHOCTH cTona (puc. 15.12)?

QC

25. /InuHa MUHYTHOM CTPEJIKM YacoB Ha Crracckoy 6airHe MOCKOB-
ckoro Kpemiisi mpubInN3UTeNbHO paBHa 3,5 M (puc. 15.13). Hanzaure
IPUOTIKEHHYIO AJIMHY OKPYXXHOCTH (B MeTpax), KOTOpPYIO ONUCBHIBAET
KOHell MMHYTHO#H CTPEJIKM B TeYeHHe OJHOro 4aca.

26. JltMHa MUHYTHOH cTpesky yacos Ha CIIaccKou 6amHe MOCKOB-
ckoro Kpemis npubIu3uTeIbHO paBHa 3,5 M. HaiizuTe npuOIKEHHYIO
JuHy myTHy (B CaHTHUMETPAX), KOTOPBIX IIPOXOAUT eé KoHeI| 3a 1 MUHYTY.

27. JlniyHa MAHYTHOM CTPEJIKHM 4acoB Ha Cniacckoii 6amrHe MOCKOBCKO-
ro Kpems mpubnu3uTebHO paBHa 3,5 M. 3@ CKO/IBKO MUHYT eé KOHel]
NpoMAET myTh AnuHOM 105 cMm?

28. IToJ KaKKM YIJIOM 4eJIOBEK BHAUT HOI'OTb CBOETO yKa3aTeJbHOro
masblia BEITAHYTOM PYKH, €C/I MIMPUHA HOI'TA NPUMEPHO paBHa lcm, a
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pacCToAHME OT HErO A0 I1a3a Ye/I0BeKa IpUMepHo paBHO 60 cM? B oTse-
T€ YKKUTE LeJI0e YUCIO IPajyCoR,

29. Yenosek cpezxHero pocra (1,7 M) BUAEH M3ganu oA yriom 1°,
Haijznre paccroanue 2o Hero. B oTBeTe yKaKHTe LEI0e YHCIO METpPOB.

30. Jmina sKBaTOpa 3eMHOTO LIapa IPpUMepHo paBHa 40 000 kM. Ha
CKOJIbKO METPOB YBEIUYUJICA 6bI 3TOT SKBATOP, €C/IH 611 paZiMyc 3eMHOTO
mapa yBeaudrics Ha 1 mM?

31. Mockea 4 HoBopoccHIiCK pacnionoXeH ! TPUMEPHO Ha OZHOM Me-
puanaHe nox 56° ¥ 44° ceBepHOI LIMPOTH COOTBETCTREHHO (puc. 15.14).
HafizuTe paccTosHue MEXAY HUMH IO 3€MHOM IIOBEPXHOCTH, CYHTAA
AVIHY BONBLION OKPY>KHOCTH 3¢MHOTO Iuapa paBHoi 40 000 ku. B oTBeTe
YKQKHTE [[e/I0e YHC/IO KHIOMETPOB.

Mocksa
Hosopoceniick

32. Jlyna BupHa ¢ 3eMan nog yraom 0,5°, Haligute npubmnkéHnoe
paccrosnue A0 JIynst, 3Had, 9T0 e€ AuameTp NpubMoKERHO pageH 3400
KM. B OTBETE YKaOKHTE LeJI0e YHCI0 KIIOMETPOB.

33. ConHle BUAHO ¢ 3eMIM NOA yrnoM 0,5°. Hakaure nprGImKEHHOE
paccrosHHe xo ConHIa, 3HasA, YTO ero AuaMeTp NpHOMIDKEHHO paBeH
1 300 000 kM. B oTBeTe yKaxHTe LeI0e YHCAC KHIOMETPOB.

34. Tlpuaymaiite cnoco6 NPHEMDKEHHOTO M3MEPEHNS JUTHHDL OKPYK-
HOCTH KOJIeca BEeJIOCUTIEAA.

35. Tlpugymaiire crioco6 npUGIHKERHOTO H3MEpeHNs AuaMeTpa Kpy-
IJIOTO CTBOJIA IEPEBA.



§ 16. T'eomeTpuuecKkHe MECTa TOYCK

OAMH M3 OCHOBHBIX CII0c060B 3afaHud uryp Ha IVIOCKOCTH 3aK/II0-
Yaercd B yKasaHuHM CBOMCTBa, KOTOPOMY YAOBJETBOPAIOT TOTKH 3TOH
$uUrypsi.

®UTypH, COCTOAIME U3 BCeX TOYEK, YAOBACTBOPSIOMNX 3a/laHHOMY
CBOMCTBY, NONYyIMIN 0cof0e Ha3BaHUE «T€OMETPHIECKHE MECTA TOTEIK.

TakuM 06pA3OM, 2ZEOMEMPUHECKILM MECINOM MOYEK HA3LIBACTCH
durypa, COCTOAIIANA M3 BCEX TOYEK, YAORNETBOPIOLHX 3aIaHHOMY CBOM-
CTBY WIH HECKOJIBKHUM 3aJaBHLIM CcBOHCTBAM.

TIOSICHHM CMBICH CJIOB «BCEX TOUEK, YAOBAETBOPAOMMX 3aJaHHOMY
CBOMCTBY» B 3TOM omnpejeeHni. OHY 03BaYal0T, 910 Bee TOUKH, NpHHAJ-
nexanue GUType, yAOBNAETBOPAIOT 3aJaHHOMY CROMCTBY U, Hao60poOT,
BCe TOYKH, YAOBIETBOPAIOLIIE 3aJaHHOMY CBOJCTBY, IpHHALNEKAT HH-
rype. JIpyTHME CJIOBAMM, TOUKA IPUHAJICHKUT $urype B TOM 1 TOJbKO
TOM CIydae, KOrJa JJIA Heé BHIMOIHACTCA 3aAaHHOE CBOMCTBO.

Hanpumep, OKPYKHOCTD ¢ LUEHTPOM O ¥ pagiycoM R MOXHO Ompeje-
JINTBH KaK reoMeTpHIecKoe MecTo TOUEeK A, 1A KOTOPBIX pacCTOAHHE OA
paBHO R.

Kpyr ¢ LenTpoM O ¥ paguycoM R MOXHO ONpEAETHTS KaK reoMeTpuye-
CKOE MECTO TOYEK A, i KOTOPHIX pacCTORHUE OA MeHbllle WM paBHO R.

Bonpocsl
1. YTo HASHBAETCS FEOMETPHIECKIM MECTOM TOUEK?
2. ChopmynupyiiTe onpeAeiecHre OKPYKHOCTH, MCIO/Ib3yH reoMeTpu-
YecKOe MeCTO TOYEK.
3. ChopMmy/upyiiTe onpeaeneHne Kpyra, NCrojb3ys reoMeTpUiecKoe
MeCTO TOYEK.
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3agzaun
1. Ha xnetaaroit Gymare uso6pasure Touky O (puc. 16.1). OTMeTsTe
TOKH, PACIONOMEHHEIE B YATAX CETKH H YAANEHHEIE OT TouKU O Ha pac-
CTOAHKE: a) paBHOe 2; 6) MeHbIee 2; B) Goabmee 2 1 MeHbIIEE 3.

2. Ha xnervaroit 6ymare M306pasHTe TOYKM A U B, KaK TIOKA3aHO Ha

pucyHke 16.2, OTMeTbre TOYKH, PACIOJIOKEHHEIE B V314X CETKH U Pas-
HOYAAJEHHEIE OT TOYeK A U B,
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3. Ha wieryaToii 6ymare uso6pasute Touku A, B 1 C, KaK MOKa3aHO
Ha pucyHke 16.3. OTMeTbTe TOUKY, PaBHOYAANIEHHYIO OT TOYEK A,BucC.

Cii A c C
A B
B A B
‘ a) 6) B)
Puc. 16.3

4. Ha xieTyaToii 6ymare nsobpasure TOYKM A, B 1 NPAMYIO C, KaK I10-
Ka3aHO Ha pUCyHKe 16.4. Ha npamoi ¢ OTMETBTE TOUKY, paBHOYZAAIEHHYTO
or To4eK A U B.
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5. Ha wnetqaToft 6ymare nao6pasure TOYKH A ¥ B, KaK NOKA3aHO Ha
pucyHnxe 16.5. OTMeTBTe TOUKH, PacTIONOXEHHEIE B Y3/iaX CETKH, paccro-
AIEME OT KOTOPHIX JO TOYKM A: 4) MEeHbIlle, YeM PacCTOAHHE A0 TOYKH B
(puc. 16.5, a); 6) Goxbie, yeM PacCTOSHME 4O TOYKHU B (puc. 16.5, 6).

6. HapucyliTe okpy:HOCTH, KaK MTOKa3aHO Ha pucyHke 16.6. 3akpachkTe
obnacts, COCTOAINYIO U3 BCEX TOUEK A, VI KOTOPHIX: a} AQ < 1 AP < 1;
6) AO < 1uAP > 1. _



7. Ha wieruaToii 6ymare uzobpasure TOUKM A ¥ B, KaK MOKa3aHO Ha
pucynke 16.7. OTMeTbTe TOYKH, PACIIONOKEHHBIE B y3/IaX CETKH, pac-
CTOSIHUS OT KOTOPHIX ZI0 TO4eK A U B: a) MeHble Tpéx; 6) MeHblIe WIN
PaBHBHI /IBYM.

1]
i

e

o |

——p—

e

a)'. | 6)
Puc. 16.7

8. Ha xyeTuaroit 6ymare uao6pasure TOYKH A U B, KaK IMOKa3aHO Ha
prcyHke 16.8. OTMeTbTe TOYKH, PACIIO/IOXKEHHBIE B y3/lIaX CEeTKHU: a) pac-
CTOSIHME OT KOTOPBIX 10 TOYKU A MeHblIIle TPEX, a PACCTOSHUE 10 TOUKH
B MeHnbIe AByX (puc. 16.8, a); 6) paccToAHHE OT KOTOPBIX /0 TOUKH A
6oJIBIIE JIBYX, & PACCTOSTHUE IO TOYKH B menbuIe AByX (puc. 16.8, 6).

- - pemmm—pe——— e y—— A ———
1l 1 ' ' 1 '
1

o) 6)



114 § 16. I'eomempuueckue mecma mouex

9. Ha xnetyaroit Gymare uszobpasnre Touxu A, B u C, KaK NOKa3aHO
Ha pycyHKe 16.9. OTMeThTe TOYKHM, PACTIONOKEHHEIE B y3naXx CeTKM: a)
PacCTOAHKE OT KOTOPHIX JO TOYKH A MEHBIIE, YeM PacCTOMHHE O TOUKH
B, vt pacCTOsAHHUE IO TOUKHU B MeHbIIe, YeM pacCTOSHUE A0 TOYKK C {puc.
16.9, a); 6) paccrosHue OT KOTOPHIX A0 TOYKM A Dosslre, yeM paccros-
HU€ 10 TOYKH B, ¥ paccrosHue 4o TOUKH B MeHbIIe, YeM PacCTOAHHE A0
Touku C (puc. 16.9, 6).

C A C
B B

a) 6)
]

10. Vi3o6pasnTe OKpYKHOCTH, KaK IOKA3aHO HA pucyHke 16.10, 3a-
KpaceTe 0f/1aCTh, COCTOANIYIO M3 BCEX TOYEK A, AN KOTOpBIX: a) AO < 1,
AP <11nAQ < 1;6) A0 < 1, AP < 1uAQ >1;8)A0< 1,AP>1u
AQ > 1.

4%
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11. Ha xneryaroii 6ymare uzobpasure OTpe3oK AB, KaK IIOKa3aHO Ha
pucyske 16.11. OTMeTbTe TOYKH, PACIONIOKEHHBIE B y3/laX CETKH, M3
KOTODBIX OTPe30K AB BUzeH noz yrom 90°.

a) 0) B)
Puc. 16.11

12. Ha xseTyaToit 6ymare usobpasure oTpe3ok AB, Kak NOKa3aHO Ha
pucyHke 16.12. OTMeTbTe TOYKH, PACIONOXEHHbIE B y3/IaX CETKH, U3
KOTOPBIX OTPE30K AB BU/IEH MOZ yTJIOM 45°.

a) 6) B)
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durypa 06pazopaHHas KOHEYHHIM HaGOPOM TOUYEK IIOCKOCTH ¥ OTpe3-
KOB, COeAMHAIINX HEKOTOPhIE M3 DTHX TOYEK, HASHIBAETCH MAOCKUM
zpagom, wiu npocto zpadom (puc. 17.1, a). ToukH HazbiBaIOTCH
8epuwiuHamu, a oTpesky — péépamu rpada.

Y

BMecTo OTpE3KOB B KayecTBe péGep rpadoB pacCMATPHBAIOTCA TAKKE
KPHBBIE JINHIH Ha IUIOCKOCTH (purc. 17.1, 6).

[Ipumepamu rpagoB MOTYT CIIYXKHMTH CXeMEI METPOIQIUTEHA, JKeNes-
HBIX H OIOCCEUHAIX ZOPOT, IUIAHH BEICTABOK U T. /.

VICTOpHYeCKH CIOKUIOCH TaK, YTO Teopys rpadoB 3apoAMIACE B XOJe
PEMECHHA rOJI0BOJIOMOK ABECTH ¢ IUIIHUM JIeT Ha3ax, ORHOM M3 Takux
3aja4-rosoBooMok Oni1a 3aa4a 0 KEHUrcbeprekux MOCTax, KOTopas
npusiekia k cebe sumanue JleoHapaa Jitnepa (1707-1783), aonroe
Bpems xuBIero u paborasmero B Poccuu (¢ 1727 no 1741 rog u ¢ 1766
B0 KOHLIA KH3HH).

3apaua. B r. Kénurcbepre (Heme Kanuauurpan) 65010 ceMb MOCTOB
uepes pexy Iiperens (puc. 17.2, rae JI - neBuii Geper, IT ~ mparsiit Geper,
A ub —~ octpoBa). MOXHO JH, IPOTY/IMBAACH 1O 6eperaM peku, IpoiT
Yepes KOKABIA MOCT POBHO OAMH pas?
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JTa 3agada CBA3aHa C APYTMMH ['0JIOBOJIOMKAaMH, CyTb KOTOPHIX
3aK/M04aach B TOM, 9TOOH O6BECTH KOHTYP HEKOTOPO# $Urypsl, He
OTpHIBas KapaHzalla oT GyMary u He 06BoAs HK OAHOMN JIMHUM KOHTYPa
ABAKARL, T. €. «HAPUCOBATH OMHNM pocuepKoM». Taxue KOHTYpH oGpasy-
JOT TaK Has3hIBaEMbiec YHUKYPCAAbHbLe 2pagnl.

3azaye o0 KéHUrcHeprekux Mocrtax JI. Dinep MOCBATHI eaoe
ucceloBaHKe, KoTopoe B 1736 rogy 6buio npeacTasiaeHo 8 [lerepGypr-
CKYIO aKaJIeMHIO HayK.

Ha pucyske 17.3 u3o6paxén rpad, COOTBETCTBYIOMMH 3ajade O
kérurcbeprekux mocrax. Tpebyercst ZoKasath, ¥I0 3TOT rpad He ABNA-
€T YHUKYPCATbHBIM.

A I

Ja B
N

JI1s1 9TOrO PAcCMOTPUM UHOEKC BePUIUHBL — INCIO pébep rpada,
cxoaAmuxcsA B JaHHOM BepmpHe (pé0pa ¢ HAYaIOM M KOHIOM B JaHHOM
BepIIMHE CHUTAIOTCA ABAK/EL), M [IOKDKEM, YTO MIMEET MECTO CIEAVIOIIEE
VTBEPKACHHE.

JU1s yHYKypcalbHOrO rpada 1MeI0 BepIiMH HEYETHOTO HHACKCA PaBHO
HYJIEK WIN ABYM.

JlelicTBUTENBHO, €CIU Tpad YHMKYPCAleH, TO Y Hero eCTh Hauao U
KoHer, 06x04a. OCTabHbIEe BEPLIUHE MMEIOT YETHBIN HH/IEKC, TAK KakK ¢
Ka/IbIM BXOAOM B T2KYIO BEPIIHHY €CcTh ¥ BRIXO/. Ec/m Hawano 1 KoHer|
He COBIIAZIatoT, TO OHH ABMAIOTCA eUHCTBEHHBIMU BEPIIMHAMU HEYETHO-
ro MHAeKca. Y Hauyaia BRIXOAOB Ha OAUH GOJbINE, YeM BXOZIOB, 4 ¥ KOHIA
BXOZIOB Ha OfMH 6oJbllie, YeM BEIX0A0B. Ec/iM Ha4amo COBNazaeT ¢ KOH-
1IOM, TO BEPIIMH C HEYETHHIM HHAEKCOM HET.
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[MpucTynuM Teneps K peureHHIO 3aa4K. OnpeenyiM 4éTHOCTE BepLIMH
rpaga Ha pucyHke 17.3. Bepuunia A uMeet uugexc 5, 5 -3, IT- 3 u JI - 3.
Taxum o06pasoM, MBI IMEEeM YeTHIpe BEpIIMHE HEYETHOrO HHAEKca, H,
CIEAOBATENbHO, JAHHKI rpad He ARIACTCA YHUKYPCATbHEIM, OTCIoRa TMo-
TTYaeM, UTO BO BPEMA IPOTY/IKH IO FOPOZY HEMbasA MPOHTH [0 KaXKAOMY
M3 CéMM MOCTOB TOJIBKO OZMH Pas.

Hcropnueckne caegenns

Jleonapa Jitnep — oK U3 BeMYaiiiiX MaTEMATHKOB, paboTH! KoTO-
POro OKasany pemaroniee BIMAHIE HA Pa3BUTHE MHOTHMX COBPEMEHHBIX
PasAeIoB MaTeMaTUKY. JI. Dfinep 6bu1 AefcTBUTENLHEIM WieHoM [leTep-
6yprekoi akazieMun HayK, Oxasas Go/binoe BMARKE Ha pasBUTHE OTEde-
CTBEHHOM MaTeMaTHJYeCKO KOTH U TIOAI'OTOBKY KafApOB YUEHBX-MaTe-
MAaTHKOB ¥ eAaroros B Poccku. ITopakaer cBOMMH pasmMepamit HaydHoe
Hacneane y3€HOro, IIpH XXU3HN UM Oy BAUKOBaHO 530 KHUT U cTaTei, a
ceifyac ux U3BECTHO yxke Gonee 800. [Tpy aToM B mocegHme 12 JeT cBoeit
KU3HY 3iep Tmkeno Gonen, ocnen HO, HECMOTPA HA TEXATLE HeAYT,
NpoAo/Kan paGoTaTh ¥ TBOPUTh. CTATUCTHYECKUE NOACYETE! TIOKASEL-
BAIOT, UTO JWIep B cpefHeM Jeal OAHO OTKPHITHE B HeAeno. TpyaHo
HaliTM MaTeMaTHYecKylo npobreMy, KoTopast He 6bu1a Gkt 3aTPOHYTa B
IIPOM3BEACHMAX Jilepa, Bce MaTeMaTHku NOCNEeAYIOMMX ITOKOJIeHU
TaK WM MHa4e Y9WINCh y Siepa, W HEAAPOM U3BeCTHhil (paHIyacKuil
yuénnii IT.C. Jlawrac ckasan: «duraiite Jifiepa, OH — yIUTEb BCEX HAC.

Bonpoest
1. Yro HasnBaeTcq rpadom?
2. Kakoii rpad HasHBaeTCH YHUKYPCATLHEIM?
3. Uro Ha3bIBAETCsA MHAECKCOM BePINMHEL rpada?
4. CKOJIbKO BepIIVH HEYSTHOIO HHAEKCA MOKET BhITh ¥ YHHKypCanhb-
Horo rpada?
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3amauu

1. Hso6pasute rpad, y KOTOPOro YeThipe BEPIIMHE! ¥ KayKJas HMeeT
uHzexc TpH. CKOJIBKO ¥ Hero pédep?

2. Viso6pasure rpad, y KOTOporo IATh BEPUIKH M KaXAadA MMeeT UH-
Aexc 9etripe. CKOMBKO ¥ Hero pébep?

3. MoxeT a4 rpad MMETh IATh BEPIIMH, KaKAasd U3 KOTOPBIX UMEET
HHAEKC TpH?

4. Moxet nv rpad MMETh: a) OAHY BEPHIMHY HEUYETHOIO UHAEKCA;
6) ABe BEpPIINHE HEYETHOTO HHAEKCA; B) TPH BEPIIMHEl HEYETHOrO HH-
JieKca; T) YeThIpe BepIIMHbI HEYETHOIO NHAeK a?

5. Kaxue u3 rpados, n306pakénHrle Ha puCyHKe 17.4, SBIAIOTCA YHH-

KypCanbHbBIMHU?

a) 6)

B) Nﬂi)
]

6. HapucyiiTe OfHHM POCYEPKOM Ipadrl, H300paKEHHBIE HA PUCYHKE

RV -T

™

7. Kakoe HauMeHblllee YHCA0 MOCTOB B 3ajade 0 KEHUTCHEprcKux
MOCTaX OPUAETCA TPOHTH ABAXARL, YTOOLI NPONTH 110 KAXKAOMY MOCTY?
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8. B Bepimte Kyba cuaut Myxa (puc. 17.6). MoxeT i 0Ha PONONI3TH
IO K&XX/ZIOMy ero pebpy poBHO oiH pa3? Kakoe HauMeHblIee 9UCI0 Pé-
6ep NMPUAETCS IPOIOJI3TH ABAXKIBI?

9. B Bepmmnze Ky6a cuauT Myxa (puc. 17.6). OHa XO4eT IPOIOI3TH 110
KaxzoMy pebpy Kyba u BepHYTbCA B HCXOAHYIO BepuinHy. Kakoe Hau-
MeHbIlee YHCII0 pébep el NPUAETCS MPOIOA3TH JBAXKIBI?

10. B Bepmnte okTasapa cuaut Myxa (puc. 17.7). MoXeT i1 OHa IIpo-
TMOJI3TH 110 KaXKZIoMy ero pe6py pPOBHO O/IUH pa3?

11. B BepumnHe ukocasgpa cuaut mMyxa (puc. 17.8). OHa xo4eT nporos-
3TH IO KaX/IOMy €ro pe6py 1 BepHYThCS B MCXOAHYIO BepuiuHy. Kakoe
HavMeHblllee YUCIo pEGep el MpUAETCSA MPOMOA3TH ABAYXKIBI?

ey N
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12. B BepiMHe ZoAeKasApa cuauT Myxa (puc. 17.9). OHa X04eT 1po-
TIO/I3TH IO KKOMY €ro pebpy ¥ BepHYThCA B HCXOAHYIO BepHIHHY. Kakoe
HauMeHbIee IUCI0 pébep eit NpUASTCH MPONIOI3TH ABDKABI?

13. Ha pucysxe 17.10 nao6paxés IU1aH IOA3EMEIbA, B OOHOM U3 KOM-
HaT KOTOPOr'0 CKPHITH GorarcTsa pHiaps. [locae ero CMepTH HaCICAHA-
KV HALDIH 3aBelaHye, B KOTopoM OBUIO CKasaHQ, YTO JJIA OTHICKAHWA
COXPOBHII JOCTATOMHO BOWTH B OZHY M3 KpaHHMX KOMHAT IOA3EMENLA
¥ NpOMTH yepes Bee ABEPH, MPUYEM B TOYHOCTH MO OAHOMY pasy epes
xaxay10. COKPOBMILA CKPHITHE 38 TOM ABEPHIO, KOTOPaA OyaeT npoiaeHa
nocneaHei. B Kakoit koMHaTe GEUTM CKPHITHL COKPOBHMIa?

1 + 2
]l J 1 ]l |
3 J: LI} 4 11 :J: ]5| ‘E l6|_
: || | —
8 g 10
11 —— 12}13 _T1|4 j—
| 16 Il'i' 18 - 15
LT
ZOT 21 19
.

14. CKONBKO HMEETCA TyTeit u3 A 1 B 110 0Tpe3kaM, H300pKEHHBIM Ha
DHCyHKe, B HallpaBieHIsIX, YKa3aHHBIX cTpenkaMu (puc. 17.11)?

B

— —
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15. Ha pucynxe 17.12 n3o6paxkeHb ABa eAMHHYHBIX Ky6a. CKOIBKO
uMeeTCa MyTel AHOR 4 no pé6paM 3THX Ky60B U3 BEPIIMHM A B BEp-
muHy D ?

Fy El Dl
Al : B]_ : C]_
S S S ... Jp
A B C
I

16. Ha pucyske 17.13 nzo6paxeHna TpeyroqpHas npusMa, Ha CTOPOHAX
M IUaroHa/zaxX GOKOBHIX rpaHeii KOTOPOH OCTABIEHH CTPEKH. CKOJb-
KO IMeeTCa NyTeH 0 9TUM CTOPOHAM M JUArOHAIAM W3 BEPIINHH A B
Bepuruny C,, el ABUraThCs paspellaeTcs TOAbKO B HANpaBIeHUsAX,
YKa3aHHbBIX CTpeIKaMu?

Ay o




§ 18. PackpamuBaHue KapT

Emé oaHoM mpobreMoi, CBA3aHHOM C MHOT'OYyT'OIbHUKaMH U rpadamy,
ABseTcs npobreMa YeTHPEX KpacokK, uMeromas no4Tu 150-71eTHIOH0
HUCTOPHIO.

3azia4a 3aK/II09AETCS B TOM YTOGB! PACKPACUTh reorpaduyecKyto KapTy
TaK, YTO6HI MOTPaHUYHBIE CTPaHbl (MMelouHe o6LIyI0 rPaHHMLLY) 6BUTH
OKpallleHbl B pa3Hble IBeTa (HenmorpaHUYHbe CTPAHBI MOXXHO OKpa-
[IMBATh OAHUM I[BETOM), MCIIOJIb30BaB IIPU 3TOM HaWMEHbIIEE YHCIO
KpacokK.

TaKy:o pacKpacKy KapThl, IpY KOTOPOW COCeJHUE CTPAHBI OKPAIIEHEL
B pasHble 1[BeTa, 6yAeM HasblBaTh NPABUALHOIL.

Ha pucynke 18.1 nzobpa)keHbl KapThl, CTPAHaMH KOTOPBIX CIyXaT
06J1aCTH, OrpaHMYEHHbIE IyTaMK OKPYKHOCTeH U oTpe3kamu. Jiis mpa-
BWIBHOM pacKpacKu KapTsl Ha pucyHke 18.1, a TpebyeTcsa TpH LiBeTa. s
TpaBWIBHON PACKPaCK KapThl Ha pucyHKe 18.1, 6 TPEX LIBETOB HeZ0CTa-
TOYHO ¥ TpebyeTcs YeThIpe 1[BeTa.

3amauyu

1. Kakoe HauMeHbIIIee YUCII0 I[BETOB MOTpebyeTcsa /i NpaBUIbHON
pacKpacKy KapThl, 06pa3oBaHHO} TpeMs OKPYKHOCTAMH (puc. 18.2)?



2. Kakoe HanMeHblIee YHCIO LBETOB NOTpebyeTCs s MIPaBUIbHOM
PaCKpacKy KapT, U300paXKEHHBIX Ha pUcyHke 18.3?

LV \&

a)

3. Kakoe HaumeHbIIee YncI0 LBETOB MOTpebyeTes s IPpaBUWIbHOMU
PaCKpacK# KapT, H306paKEHHBIX Ha pUCYHKe 18.4?

& &

4. OKpacka rpaHeif MHOrOrpaHHHKA Ha3bIBaeTCsA PAaBUILHOM, ECIH CO-
CEAHUE IPAHN NMEIOT pasHble lBeTa. Kakoe MUHMMAaJIbHOE YKMC/IO KPacoK
noTpelyeTcs A/ NPaBIWIBHOM OKPAcKy rpaHeii: a) TeTpaszpa; 6) Kyb6a;
B) OKTadApa; I') UKOCas/pa; A1) aoxexaszapa (puc. 18.5)?

ATFORE
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5. Kakoe MUHUMAaJIbHOE YHC/I0 KPACOK MoTpedyeTcs A/ NpaBUIbHOU
OKpAacKy rpaHeil MATUYTONBHOM: a) MPU3MBI; 6) aHTUNPHU3MEL (PHC.

18.6)?
a) 6)

6. Kakoe MHHMMAJbHOE YHC/I0 KPacoK MOTpedyeTcs A1 NpaBHIbHOM
OKpacKy IpaHeil ycedéHHOro: a) Terpasapa; 6) Kyba; B) OKTasapa; r)
MKocaszpa; A) Aoaexaszapa (puc. 18.7)?

a) 0) B)
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7. Kakoe MUHMMaIbHOE YHCJI0 KPAcoK MOTpebyeres A1 MpaBUIbHOMN
OKpAacKH rpaHei: a) Ky6ookTaszipa; 6) ukocopoaexaszapa (puc. 18.8)?

a) 6)

8. Kakoe MHHHMaIbHOE YMCIIO KPACOK MOTpeGyeTes A NpaBHIbHOM
OKpaCKH rpaHei: a) yceuéHHOro Ky6ookTasapa; 6) ycedéHHOrO MKOCO-
nojexaszapa (puc. 18.9)?

a) 6)

9. Kakoe MMHMMAa/IbHOE YMCIIO KPACOK NMOTPebyeTes A1 MpaBUIbHOMN

OKpacKu rpaHeii: a) pom6oky60okTaszpa; 6) pomb6oukocoaozeKkaszpa
(puc. 18.10)?
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10. Kakoe MMHMMAJILHOE YMCJIO KPACOK MOTpebyeTcs /1A MpaBIIbHOM
OKpacky rpaHeii: a) KypHocoro Kyba; 6) KypHocoro Aozexasapa (puc.
18.11)?




§ 19. llenTpansnas cuMmmeTpus

Touku A u A’ Ha3BIBAIOTCA CUMMEMPUHHBIMU OTHOCUTETBHO TOYKH
O, ecnu O ABysAeTCA cepeAnuHOi oTpeska AA". Touka O cYMTaeTCs CUMMe-
TPUYHOM cama cebe (puc. 19.1). OHa HasbIBaeTCa UEHMPOM CUMMe-
mpuu.

A A’

0
Pue.19.1

/iBe urypsl F u F' Ha3BIBAaIOTCA CUMMEMPUHHBLIMU C TIeHTPoM O,
€CJIH KK/I0M TOUKe OZHOM QUIYPBI COOTBETCTBYET CHMMETPHYHASA TOYKA

Apyrou ¢uryps! (puc. 19.2).

/|
A ¢
b ’
L ]
-
-
X. .
tb‘
’ .
’ N

®urypa F HasbIBaeTCs UEHMPANbHO-CUMMEMPUHUHOIL C IEHTPOM
O, eciu oHa cUMMeTpHYHa caMma cebe (puc. 19.3).

Bonpocsr
1. Kakue TO4YKM Ha3bIBAIOTCA CUMMETPUYHBIMH OTHOCHUTENIBHO TOYKU?
2. Kakas To4yka cuuTaeTcs CHMMETPUYHOM cama cebe?
3. Kakue Gurype! HaspIBalOTCA CUMMETPUYHBIMH ?
4. Kakas ¢urypa HasbIBaeTcs LeHTPAIbHO-CUMMETPUYHOM?
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3amaum
1. Yo siBIAETCA LEHTPOM CUMMETPHUH OTpe3Ka?
2. ViMeeT /M [IeHTp CUMMETpPUH: a) JIyd; 6) mpAMast; B) OKPYXKHOCTb?
3. MoxeT i1 GUrypa MUMeTh HECKOJIBKO IIEHTPOB CUMMETPHUH?
4. MoseT JI1 LIeHTp CUMMeTpuu GUryphl He IPHHA/JIEKATh €i?
5. Kakue u3 Guryp, u306pa)KEéHHBIX Ha PUCYHKe 19.4, NMEIOT LIEHTP

CUMMETPHUH?
a) 0) nl
.r) i 1) 1 e) :

6. Ha xneTyaroii 6ymare HapucyuTe TOYKH, KaK IIOKa3aHO Ha PUCYHKe
19.5. M306pasuTe TOYKY, CAMMETPUYHYIO JAHHOM TOYKe A OTHOCUTE/ILHO
TO4kH O.
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130

2

CHMMETPHUYHBIN JaHHOMY OTPE3KY

7. Ha xneT4aroii Gymare HapHcyiHTe TOYKY ¥ OTPe30K, KAK TTOKAZaHO Ha

pucyHke 19.6. Uso6pasuTe oTpesok,

AB oTHOCHTEeNbHO TO4YKH O,

. 1 [l . 1 . 1
------ L L X AP PP iy ARy}

)

. 1 .
dememednranad
. i i

8. Ha xieTqaToii Gymare HapuCyiiTe TOUKY M TPEYTONBHUK, KAK NOKASA-
HO Ha pucyHKe 19.7. Uso6pasure TpeyrolbHUK, CUMMETPHMHEL AaHHOMY

TPEYTONBHUKY ABC OTHOCHTERBHO TO4YkH O,
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9. Ha xieTyaroit 6ymare HapucyiTe TOUKY U YETHIPEXYTONbHHUK, KAK
TIOKA3aHO Ha pUcyHKe 19.8. Mzo6pasure YETHIPEXYTONEHUK, CHMMETPHY-
HBIA JAHHOMY YeTHPEXYronsHUKY ABCD oTHOCHTEBHO TO4KH O.

10. Ha xieTyatoil 6yMare HapucyiTe TOYKY ¥ OPAMYIO, KK NOKA3aHO
Ha pucyHke 19.9. MisobpasuTe npAMyI0, CAMMETDHYHYIO AaHHOH TpaMoi
a OTHOCUTeNbHO ToukH O.

1 ) " L} L} [}
------------------------ ipsmm s mrmn] hemsdeekanee
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11. Ha xuiervyaTo# Gymare HapucyiiTe GpUIyphl, KaK OK43aHO HA PU-
cyHKe 19.10. YkakuTe HeHTp CHMMETPUM JJIA JBYX CUMMETPHYHEIX; a)
OTPE3KOB; §) TPEYI'ONIBHUKOB; B) YETHPEXYTONLHHKOB.

12. MiMeeT 11 LeHTP CUMMETPUN: a) MPaBRIbHEIH TPEYTOABHHEK; 6)
KBaApaT; B) NPAMOYTOMBHHK (puc. 19.11)? Ecmu aa, yraxuTe ero.
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13. ViMeeT /iy LIeHTP CHMMETpHH: a) NlapajuiesiorpamMm; 6) NpaBWIbHbIH
IATHYTONBHYK; B) IPABWIBHbII IIECTUYTONBHHUK (PHC. 19.12)? Ecnu aa,
YKaXHTE €ro.

a) 0) B)

14. ViMeeT JIY IIeHTP CUMMETPHH: a) LIECTUYTOIBHHUK; 6) BOCBMHIYTOJb-
HUK, U306pakéHHBIN Ha pucyHke 19.13? Eciu fa, ykaXuTe ero.

15. Kakue GykBhl pycckoro andaBuTa, M300paKE€HHbIE HA PUCYHKE
19.14, UMEIOT LIEHTP CUMMETPHUU?

ABBITIEXK3UKJIMHOIIP

CTYOeXIUYUIIIO bbb A
Puc. 19.14
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16. Kakue GyKBEI IATHHCKOTO aidaBuTa, M306PAXKEHHBIE HA PUCYHKE
19.15, nMeI0T NEHTP CHMMETPUM?

ABCDEFGHIJKLM
NOPQRSTUVWXYZ
I



§ 20. OceBas cuMMeTPHA

JlBe ToOukM A U A' Ha3BIBAIOTCA CUMMEMPUUHBIMU OTHOCHTENHBHO
IPAMOM ¢, €CJIU 3Ta NMpAMas MPOXOAUT Yepe3 cepe/inHy OTpe3Ka AA'n
neprneHAUKyIApHa K HeMmy. Kaxxgas To4ka NPAMOM ¢ CYUTAETCH CUM-
mempuuHoil camoii cebe (puc. 20.1). [Ipamas ¢ Ha3pIBAETCA OCbIO
cummempuu.

c &

= - —=|= == -9

e puryps! F 1 F' HaspIBalOTCA CUMMEMPUHHBIMU OTHOCUTEIBHO
NPAMOM ¢, €C/IU KaX/J0H TOYKe OAHON GUTyphl COOTBETCTBYET CHMMe-
TpUYHas TouKa Apyroi urypsr (puc. 20.2).

durypa F Ha3eIBaeTCS CUMMEMPUHHOLL OTHOCUTEIBHO NIPAMOX C,
ec/IM OHa cuMMeTpu4Ha cama cebe (puc. 20.3).

’ |c‘ -
Puc. 20.3 Puc. 204
IpescTaBieHue 06 OCEBOM CHMMETPHH Ja€T, HanpuMep, neperubaxue

W CKJIajpIBaHue gucTa 6ymaru. JlefiCTBUTENIbHO, ECIU IIEPErHYTh U CJIO-
JKUTb JMCT GyMaru, To IMHUIO cruba ¢ MOXXHO CIUTaTh U306paKarolen
gacTh npamoit (puc. 20.4). Ecau npu 3TOM Touka A Ha jucre Gymaru
COBMeIaeTcsl ¢ TOYKOM A', TO 3TH TOYKY OYAYT CUMMETPUYHBIMUA OTHO-
CHUTEJIbHO JIMHUHU cruba c.

Hcrnionb3ys neperubanue U CKiaibiBaHye ucra 6ymaru, MOXHO IOJTy-
YyaTh pas3/JIMYHbIe IUIOCKUE QUTyPHI.



136 § 20. Ocesas cummempusa

Ksazpar. /i1 Toro 4To6bl U3 NpsIMOYTrOILHOTO JIUCTA 6ymaru ABCD
(puc. 20.5, a) moay4uTh KBaZpaT, IEPErHEéM 3TOT JUCT OyMaru Tak, 4To-
OBl MeHbIIasA cTOpoHa AB monuia 1o 6ombuieit cropose BC. Toraa Touka
A COBMECTHTCSA C HEKOTOPOH TOYKOM E, a mepeceyeHue JUHUM cruba co
cropoHoi AD aact Touky F (puc. 20.5, 6). ITpoBeaém nunmio EF. PasBep-
HEM JIMCT OymMaru u paspexeM ero 1o sunuu EF. YeTsipéxyronsauk ABEF

OyzeT uckoMbIM KBaaparoM (puc. 20.5, B).
D ¢ D

a) 6) B)

PaBHOCTOPOHHMH TPEYTOMBHMK. /151 TOTO YTO6H! U3 TIPAMOYTOIb-
Horo yiicta 6ymaru ABCD NoONy4uTh paBHOCTOPOHHHIA TPEYTOJIbHUK,
CHayvaJa MeperHéM U CJIOKUM JIMCT Oymaru Tax, 4yTo6sl 66/ bIIas cTo-
poHa AD coBMecTHIach CO CTOPOHOM BC. Jlunuio cruba o603uaunm EF
(puc. 20.6, a). 3aTeM IeperHéM U CIOKUM JIUCT GyMaru Tax, Yro6bl TOY-
Ka A ocTazack Ha MECTe, a TOYKa B COBMeCTWIAaCh C HEKOTOPOi TOYKOM G
Ha iMHuy cruba EF (puc. 20.6, 6). PazBepHéM auCT GyMaru 1 mpoBeéM
nuHUU AG 1 BG. Tpeyronbuuk ABG 6yzet uckoMbiM (puc. 20.6, B).

D ¥ C D F C D F C
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JleficTBUTENBHO, CTOPOHA AB 3TOr0 TpeyroJbHUKa paBHa CTOPOHE AG,
TaK KaK npy nepernbaHuy ¥ CKJIaZblBaHUH JTUCTa OTHOCUTEIBHO IHHAN
AH onu coBmemmaiorcs. CropoHa AG paBHa cTOpoHe BG, Tak Kak Ipu
nepern6GaHuy JIMCTa OTHOCUTEIBHO JTUHNY EF OHM COBMEIAIOTCA. Taxum
06pa3om, Bce CTOPOHEI TpeyroibHUKa ABG paBHBI, T. €. OH PaBHOCTOPOH-
HMIA. BeIpexeM ero u3 aucra Gymaru.

IIpaBHWIbHBIH ECTHYTOJbHUK. /17 TOrO 9TOOBI U3 IPAMOYTOJIb-
Horo sucra 6ymaru ABCD nony4uTh NPaBHIbHBIM IIECTHYTONbHUK,
CHaYaJia IeperHéM U CJIOXKUM JIUCT Oymaru Takx, yTOOBI 60bIIAA CTO-
pona AD coBMecTHIach €O cTopoHo#t BC. JInaMio cruba o6o3nauum EF
(puc. 20.6, a). 3aTeM NEPETHEM U CJIOKHMM 3TOT JIUCT TaK, 4TOOBI CTOPOHA
AD coBmecTmiach ¢ orpeakoM EF. Jlnnuto cruba o6osHauum ELF,. Tlepe-
FHEM U CJIOKHM STOT JIUCT ellé pas3 Tak, yT0OBI cTOpOoHa BC COBMECTHIACH
c orpeakoM EF. Jlunuio cruba o6osHasum E,F, (puc. 20.7, a).

D F, F F c D Kh F F o D FF F F, (o

G G Gy

[Teperuém mcT Gymaru Tak, 4Tobbl TO4Ka E; ocTanach Ha MECTE, a TO4-
Ka E, COBMeCTHIach C HEKOTOPOH TOYKOM G, Ha cropoHe AD. IIpoBezEM
oTpe3ok E,G,. AHaJIOTMYHO TePerHéM JTUCT GyMary Tak, 9Tobbl TodKa E,
ocrazach Ha MecTe, a TouKa E, COBMECTHIACh C HEKOTOPOii TOUKOM G,
na cropoHe BC. ITposeaém orpesok E,G, (puc. 20.7, 6) Ileperuém amcT
Gymaru oTHOCHTEIbHO MuHUK GG, ¥ 0603HaumM yepes H,, H, TOUKH, C
KOTOPBIMU COBMECTATCS COOTBETCTBEHHO TOYKH E,, E,. IIIeCTUYTONbHUK
E E,G,H,H G, Gyner NCKOMBIM IPaBWIbHEIM UIECTHYTONbHUKOM (puc.
20.7, B). BeipexeMm ero us jaucra Gymaru.
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IIpaBUABLHEBIH BOCBMHMYTOABHMK. /I TOTO YTOOH U3 IpAMOY-
ro/IbHOro ucta Gymaru ABCD TONTYYUTS TIpaBHUTLHBIH BOCBMHYTOJ/IbHUK,
CHa4asia MoJxy4YuM KBazpaTt ABEF, Kak 3TO OBUIO CAeIaHO BHILIE. Hanee
NeperHéM M CJIOXKUM JHUCT Gymaru rak, 4To6sl cropoHa AF coBMecTH-
Jlach €O cTOpOHO#M BE. JIunuto cruba o6o3nauum GH. [leperuém nuct
TakK, YTOObI TOYKU A ¥ B COBMECTHIHCH COOTBETCTBEHHO C TOYKaMH F u
E. Jlunuto cruba o6o3nayum PQ. CoeAuHUM TOYKH G U Q,QuH , HuP,
P u G. Tlomyunm xBaapat GQHP (puc. 20.8, a). Ileperném auct Bymaru
Tak, YTO6EI TOYKa G OCTa/ach Ha MECTe, a TOUKa B COBMECTHIACH C HEKO-
TOPOH TOYKO# Ha CTOpPOHe GQ. AHATOTUYHO NIEPETHEM JIHCT 6ymaru Tax,
4TOGEHI TOUKa Q OCTasach Ha MecTe, a TOYKA B COBMECTHIACH C HEKOTOpPOH
TOYKOH Ha cTopoHe GQ. O603HaYMM yepes B, TOYKy nepeceyeHus o6eux
nuHUA crubos (puc. 20.8, 6). CaenaeM To e caMoe IS TOUeK E, F, A.
[Moxyaum Toyku E, F,, A,. CoelMHUM IO/IYYUBIIHECT TOYKYU C TOUKAMHU G,
Q, H, P (puc. 20.8, B). IToly4rM UCKOMBIiA NIPaBWIbHBIN BOCBMHYTOJTBHUK
GB,QEHF PA,. BripexxeM ero us iucra 6ymarm.

F, H E F H E F H E
P.Q P.Q P.Q
A

a) - B 6) A > B BA e B

Bonpocsr

1. Kakue TOYKHM Ha3BIBAIOTCH CUMMETPUYHBIMHM OTHOCHTENBHO ps-
MOH?

2. Kakuie TOYKM CMMMeTPUYHBI caMu cebe OTHOCHTENBHO JaHHOM nps-
MO ?

3. Kakue QUryphl HasbIBalOTCA CUMMETPHYHBIMA OTHOCUTENBHO TIpSi-
MO1?

4. Kakas ¢purypa HassIBaeTcsi CHMMETPHYHON OTHOCHTENBHO MPSMOi?

5. UTO Ha3BIBAE€TCA OCHIO CHMMETPUH?
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3agaum
1. Kakas rpaMasi ABJIsIeTCsA OCbl0 CUMMETPUM OTpe3Ka?
2. iMeeT /i1 OCb CUMMETPHUHU: a) Jiy4; 6) IpsiMas; B) OKPYXHOCTb?
3. Kakue u3 duryp, u3o6paxéHHbIX Ha pucyHke 20.9, HIMeIOT 0CH

CUMMETPHUHU?

b ETE

2 et

4. Ha xieTyaroii 6ymare HapucyWTe TOUKY M MPAMYIO, KaK IOKa3aHO
Ha pucyHke 20.10. i3o6pa3uTe TOUKY, CAMMETPHUYHYIO JaHHOM TOYKe A
OTHOCHUTEIBHO IIPSAMOM C.
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5. Ha knieTyaroit Gymare HapucyiiTe OTpe30K M IIPAMYIO, KaK OKa3a-
HO Ha pucyHke 20.11. Mso6pa3uTe 0Tpe30K, CAMMETPUYHBIH AaHHOMY
OTPe3KY AB OTHOCHUTENBHO TPSIMOI C.

6. Ha kiieT49aroit 6ymare HapucyiiTe TpeyroIpHUK U IIpAMYIO, KaK T10-
KazaHo Ha pucyHke 20.12. M3o6pasuTe TpeyrojbHUK, CAMMETPHYHBIH
AAQHHOMY TPEYT'OJIbHUKY OTHOCUTEIBHO MPAMO d.
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7. Ha kneruaroii 6ymare HapuCyHTE TPEYrOJbHUKY, KaK II0Ka3aHo
Ha pucyHke 20.13. Miso6pasure NpAMY10, OTHOCUTENBHO KOTOpOI OHH
CUMMETPUYIHH.

DKl N

8. CKOMBKO OCel CUMMETPHH HMEeT YeTHIPEXYTOAbHHE, H306parkeH-
HBiH Ha pucyHke 20.14?
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9. CKONBKO OCeli CHMMETPHH UMeeT IIPDaBWIbHBIA: a) TPEYTOJbHUK;
6) NATUYTONBLHYK; B) WECTHYTONBHUK (puc. 20.15)?

a)Aﬁ).f.
‘Puc. 20.15

10. CrosbKO OCe¥t CHMMETPHM MMEET: a) MECTHYTOMBHUK; 6) BOCHMHU-
. YTOIBHUK, N300paXkEHHBIN Ha pucyHke 20.16?

11. Ckonbko ocelt cUMMeTpuM MMeeT: a) mpaBHIbHAS MATUYTOAbHASA
3Be3/a; 0) MpaBWIbHAs LIECTUYTONbHAA CHEXHHKA, n306pakéHHas Ha

pucyske 20.17? A

a) 6)
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12. Kakue 6ykBE pycckoro andaBuTa, u300paxE€HHEIE HA PUCYHKe
20,18, UMEIOT OCH CUMMETPUU?

ABBTITEXI3UKIMHOIIP

CTYOXIIYIMIMBbBIbII
I

13, Kaxue GYKBHI JATHHCKOTO andaBuTa, H300paxéHHBE HA PHCYHKE
20.19, UMeOT OCH CHMMETPHU?

ABCDEFGHIJKLM

NOPQRSTUVWXYZ
I

14. [Teperu6an ¥ CKIaABBasA NPAMOYTO/IBHEIH JIHCT GyMary, moxyquTe
M BHIpeXETE U3 Gymaru: a) KBagpar; 6) paBHOCTOPOHHUH TPEYTONBHUK;
B) NPABMIBHELA MECTHYTONBHUK; I) NPaBIIBHKINA BOCBMHYTONbHHK.

15, [Teperu6as ¥ CKIaJHBas MPAMOYTONLHEIH JIKCT GyMaru, noyyuTe
M BoIpexkyTe U3 GyMary MTpaBWIbHBIM JBE€HAALATHYTOMbHHK.



§ 21. ITosopor

['oBOPAT, 4TO Touka A’ IUIOCKOCTH MOTYYaeTCs U3 TOYKU A nosopo-
MOM BOKpPYr TOYKM O Ha yron @ (IPOTHB YacOBOM CTPEJNKH), eClIu
OA'= OAu LAOA' = ¢ (puc. 21.1). Touka O Ha3bIBaeTCH ueHmpom
nosopoma.

ye &

,“\@
I

Og ...
Pre. 21.1 Puc.21.2

ToBopsAT, 4T0 Qurypa F' nonydaercs nogopomom purypsi F BOKpYT
TO4YKH O Ha yron @ (IPOTHB YaCOBOM CTPEIKH), €C/IH BCE TOUKH burypsr
F' momy4arorcst BCeBO3MOXKHBIMU [I0BOPOTaMH TOYeK (GHUrypsl F BOKpYT
TO4KH O Ha yroz ¢ (IpoTHB YacoBow crpenku) (puc. 21.2).

Touka O HasmiBaeTcs ueHmpom cumMmempuu n-20 nopadka

360°
n

(mpotuB YacoBoii crpenku) durypa F coBMelaercs cama ¢ coboii. Ha
pucyHke 21.3 u306pax€H KBaJpar, TouKa IepecedeHHs AuaroHaieit Ko-
TOPOT0 ABIAETCA LIEHTPOM CUMMETPHH YeTBEPTOrO MOPs/Ka.

¢urypsl F, ecru npu noBopote Gpurypr F BOKpyr Touku O Ha yron
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fIcHO, 9TO LIEHTP CUMMETPHX BTOPOTO TIOPAAKa ABIACTCA MPOCTO LEeH-
TPOM CHMMETPUH,

AHaZOrM4YHLIM 06pa3oM ONpeeNdIOTCH TOBOPOTH O TaCOBOM CTpe-
Ke.

3amaan
1. Ha xneTuaroii Gymare usobpasnre TOUKY, IOAyIEHHYIO IOBOPOTOM
AAHHOM TOUKU A BOKPYT TouxH O Ha yroa 90°: 1) IIpoTHB YacoBO# CTpel-
K31, 2) TIo yacoBoi cTpenxe (puc. 21.4).

A b

................................................

a) | 6) T B)

2. Ha xneryaToii 6ymare #3o6pasuTe TPeyTOMbHHK, IOMYIECHHBIA 110~
BOPOTOM JAHHOTO TpeyronbHuka ABC BOKPYT ToukH O Ha yrox 90° 1)
IMPOTHB YacOBOM CTpexy; 2) 110 4acoBoii crpeike (pHc. 21.5).

--------- C
A/ e ¢ i i
) O | A O\
. \'B
""""""""" A :B HE
a) 6) B)
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3. Ha wieryaroit Gymare n3o6paauTe 4eTHPEXYTONBHHUK, IOy YEeHHBIH
[IOBOPOTOM /IAHHOTO Y€THIPEXyToNbHNKa ABCD BOKpyT Touku O Ha yron
90° mpoTHB yacoBoit cTpesku (puc. 21.6).

e D
D C D _,-'/ 7
A . proan B ./ ..-....‘} ...... rfrasiiinened beeiedinede /‘\
0 (o] BO\
H / B i
.................. . e | g C
5 i 6) N S 5
I

4. Orpesok CD noxydex noBOPOTOM OTpe3ka AB Ha yron 90° TIPOTHE
JacoBol cTpesku (puc. 21.7). YKaXXuTe QEKTp IIOBOPOTA.

A il L INGLL B AL
C_ i 1 D G INA L i NP
B B
5 gyttt e o

5. TpeyronsHuk DEF nomydeH NOBOPOTOM TpeyroiabHuka ABC Ha yron
90° no yacoBo cTpenke (puc. 21.8). YkaxuTe LEHTp NOBOPOTA.
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6. LleHTp CUMMETPHHM KaKOTO NOPs/IKa MMeeT IPaBWIbHbINA: ) [ATHY-
TOJIBHUK; 6) IIECTUYTOJBHUK; B) CEMUYTONBHUK (puc. 21.9)?

a.t.l.
Puc.21.9

7. LleHTpOM CHMMETPHH KaKOTro MopsjKa ABJAeTcs Touka O i a) ure-
CTHUYTONBHHUKA; 6) BOCbMHYTOJIbHUKA, H300paXXEHHOTO Ha pUCYHKe 21.10?

.................
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8. LIeHTpOM CUMMeTPUH KaKOro IIOpsAAKA ABJIAETCA ToYKa O IS MHO-
TOyrOJIbHUKOB, M306pa)KEHHBIX Ha pucyHKe 21.11?

1000900800 o
110 W00

9. LIeHTp CMMMETPHM KaKOro IOPs/Ka UMEIOT CHEXHUHKH (puc. 21.12)?

oK



§ 22. ITapkeTsl

ITapkemom Ha IUIOCKOCTH Ha3bIBAeTCs TAKOe 3all0IHEHHE IVIOCKOCTH
MHOTOYTrOJIbHUKAMH, TIPH KOTOPOM JIfoGble ZIBa MHOTOYTONIbHUKA 100
MIMEIOT OBLIYIO CTOPOHY, IM60 UMEIOT OOIIYIO BEpIIMHY, TH00 He UMEIOT
061IKX TOYEK.

TTapkeT Ha3bIBAETCS NPASUWIbHBIM, ECJIU OH COCTOUT U3 NPaBHIBLHBIX
MHOT'OYTOJIbHUKOB ¥ BOKPYT KaXZJ0¥ BEPIUMHBI TPABIWIbHbIE MHOTOYTOJIb-
HHMKH PACIIOJIOKEHBI OAHUM U TEM e CIIOCOBOM.

[IpuMepsl MPaBUIbHABIX MapKETOB AAI0T 3aII0JTHEHUA IJIOCKOCTH
(puc. 22.1):

a) KBaJipaTaMH,

6) MpaBWILHBIMU TPEYTOJIbHUKaMH;

B) NMPaBWIbHBIMH II€CTUYTOJbHUKAMH.

Iooval
C

B

)
Puc.22.1
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Ha pucynke 22.2 npezacrapieHsl $parMeHTH! IPaBHIBHEIX ITapKeTOB,
COCTABJIEHHBIX M3 IIPABHUIBHBIX MHOTOYTOJIBHUKOB C Pa3HbIM YHCIOM
CTOPOH.

&) a5 8888
R

Bonpocsr
1. YTo Ha3rIBaeTcss mapkeTom?

2. Kako¥i napkeT Ha3bIBaeTCs NPAaBMIbHBIM?



§ 22. Iapxemut 151

3anauu
1. Ha xreTyaroit 6yMare HapUCyiiTe apKeT, COCTABMEHHEA U3 KBa-
ADPATOB, PABHLIX AAHHOMY Ha puUCyHKe 22.3, aHaOrMYHBI DapKeTy Ha
pucynke 22.1, a. PackpacbTe KBagpaTH Tak, YToOb cocelHe KBaApaTsl
GBUIM OKpallesbi pasHEIMM IBeTamu. Kaxoe HauMeHbIIee KOJHIECTBO
EBETOB 1A 3T0ro norpebyerca?

....... t i 3 4:- - ...;... ..:}.. } ..i.. {
...... - . e
S T Eaats SODIONS JORA

2. Ha xreTqaToii 6yMare HapHCyiTe NAapKET, COCTABIEHHHIA U3 Tpey-
FOJIHUKOB, PaBHBIX JAHHOMY Ha pUCyHxe 22.4, aHa/IOTHYHEIA NTapKeTy
Ha pHucynke 22.1, 6. PackpacsTe TPeyTOAbHUKM TaK, YTOOH cocefHne
TPEYTONBHMKY GBUTH OKpallleHH PasHEIMM LBeTamMH. Kakoe HauMeHbIee
KOJIMIeCTBO I{BETOB /1A 9TOro norpebyercsa?
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3. Ha kieT4aToit 6yMare BapucyiiTe [apKeT, COCTaBIEHHEIA U3 MIeCTH-
YTONbHHKOB, pABHBIX JAHHOMY Ha PHCYHKe 22.5, aHa/IOTUIHBIN TapKeTy
Ha pHCyHKe 22.1, B. PackpacrTe IECTHYTI'ONBHEKY TaK, YTOOH coceaHue
IIECTUYTONBHMKH ObUIM OKpalleHH pasHHMU LBeTaMy, Kaxoe HauMeHD-
IIee KONMIECTBO LIBETOB /1A 3TOro NoTpebyerca?

4. Ha xnergaroit Gymare HapucyiiTe DapkeT, COCTABICHHBIN M3 KBaZpa-
TOB ¥ TPEYTCABHIKOB, PABHKIX AaHHEIM (pHC. 22.6), aHATOTHYHO MapKeTy
Ha pUCYHKe 22.2, a. PackpackTe MHOTOYIOJBHHAKH TaK, YTOOK cocefHmHe
ORUIH OKpalleHbl pasHHMMU LBETaMH. Kakoe HauMeHbIIee KOMHIeCTBO
1IBETOB AJI 3TOro norpedyerca?

e LTS S FIRA At NN AP s UUUUUE VUUUU YUY I
e SRRt Y frarnanden PR R
i i SRS SR S ; ; i
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5. Ha k/erqarol 6yMare HapycyiiTe apKeT, COCTABIEHHbIA U3 HIECTH-
YTOJLHUKOB 1 TPEYTOJBHUKOB, PABHBIX JaHBELIM (pHC. 22.7), aHAJIOTHYHO
napkeTy Ha pUcyHKe 22.2, 6. PackpackTe MHOTOYTOJbHHKH TaK, ITO6R
cocemHue OBUIN OKpalleHkl pasHbIMM I[BeTaMHU. Kakoe HauMeHbIIee KO-
JAWYECTBO MBETOB A/ 3TOTO NoTpebyerca?

L T T T L el blet bbbl St

6. Ha xietuaroil 6ymare HapUCyiiTe TAapKeT, COCTABIEHHBIMA U3 BOCh-
MMYTONBHHUKOB H KB3APATOB, PABHAIX JAHHKIM (pHC. 22.8), aHaJIOrM4HO
napKeTy Ha pHcyHke 22.2, B. PackpackTe MHOIOYTOJIBHUKH TaK, qTOOR
coceHHe ObIIM OKpalleHbl pa3HBIMH [BeTaMu. Kakoe HaMeHbOIee KO-
AMYeCTBO LIBETOB A1 3TOTOC MOTpebyeTca?

T T R L R
. H
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7. Ha kieryaroy Gymare HapucyiTe NapKeT, COCTABIEHHbIH U3 [IECTH-
YTOJIbHUKOB M TPEYT'OJIbHUKOB, PaBHBIX JaHHBIM (pHC. 22.9), aHaJIOTMYHO
NIapKeTy Ha puCyHKe 22.2, r. PackpacbTe MHOTOYTOJIbHUKH TaK, YTOOBI
coceziHue GBUIM OKpallleHEl pa3HbIMM IiBeTaMU. Kakoe HauMeHblIee Ko-
JIMYECTBO LBETOB 1A 3TOrO NMOTpebyeTrcs?

R R AP

8. Ha kietyaToit 6ymare HapuCyiiTe nmapKeT, COCTaBJE€HHBIH U3 KBa-
ApaToOB U TPEYTOJIbHUKOB, PaBHLIX aHHBIM (puc. 22.10), aHaJIOrHYHO
napKeTy Ha pUcyHke 22.2, 4. PackpacbTe MHOIOYTOJNbHHKHM TaK, YTOObI
coceHHe ObUTH OKpallleHbl pasHbIMM I[BeTaMU. Kakoe HauMeHbIIee Ko-
JINYECTBO LBETOB /IS 3TOr0 NoTpebyercsa?
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9. Ha wiet4aToit Symare HapucyiTe NapKeT, COCTABACHHLIN U3 IIeCTH-
YTOJIbHHKOB, KBAaAPATOB H TPEYTO/IbHUKOE, PABHEIX AAHKHEIM (puc. 22.11),
AHAJOTWYHO ITApKeTy Ha pucyHKe 22.2, e, PackpackTe MHOTOYTONBHHKHI
Tax, YTO6hI coce/Hue GRUIM OKpalleHsl pasHHIMH [BeTaMu. Kakoe Hau-
MeHbIIee KOMWIeCTBO IBETOB A4 3Toro norpebyerca?

Lt L LR L L EE e LR R R R, SRR
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10. Ha kieTqaroii 6ymare HapuCyHTe napKeT, COCTaBJIEHHBIH K3 ABe-
HaZUATAYTONBHUKOB K TPEYTO/IBHUKOB, PAaBHBIX JaHHBIM (pHC. 22.12),
aHaJIOTHYHO NApKeTy Ha pucyHke 22.2, XK. PackpacbTe MHOIOYTOIbHMKH
Tax, YTo6H cocefHue GLUIM OKpalleHs pasHBIMH UseTaMu. Kakoe Han-
MeHblllee KOJMNIeCTBO HBETOB Ui 3Toro morpebyeTcs?

:’-o--i-.-..ﬂ:....r.....:..-..?....:.-.-.:.....!.¢.. 4 "T""E""'
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11. Ha knetyaroi 6ymare HapucyifTe mapker, cCOCTaBAEHHHI H3 ABe-
HaZAUaTHYTOJLHHKOB, IECTHYTOJAbHHKOB M KBAZPaTOB, PABHEIX JaHHLIM
(puc. 22.13), aHaNOTHIHO NapKeTy Ha pUCyHKe 22.2, 3. PackpachTe MHO-
TOYTOJIBHAKU TaK, YTOOH cocefHe GRUHM OKpallieHbl pasHBIMI [[BETAMMU.
Kakoe HauiMeHblIIee KOIMYEeCTBO LBETOB JUIA 3TOTO norpebyerca?

12. Ha xnetyaroit 6yMare HapucyiiTe apKeT, COCTABIEHHbIH U3 Tpey-
TONHHHKOB, PABHLIX JAHHOMY Ha pUCYHKe 22.14. PackpackTe TpeyroabHu-
KM TaK, YTOGHI CoceiHHE TPEYTOIbHMKM GLUTH OKpaIIeHs! pasHBIMM LBe-
TaMu. Kakoe HauMeHbIllee KOMMYECTBO IBETOB IS 3TOro noTpebyercs?
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13. Ha reTyaTo# Gymare HapHCyiiTe NapKeT, COCTABIEHHEIA U3 de-
THIP&XYTONBHUKOB, PABHBIX JaHHOMY Ha pucyHke 22.15. PackpaceTe
JEeTHPEXYTONBHUKY TaK, YTOOH coCeAHHE YeTHIPEXYTONBHHKH OB
OKpauleHH pa3HbMU BeTaMH. Kaxoe HauMeHblIee KOAHMIECTBO IIBETOB
AJIA 3TOrO MOTpefyeTca?

14. Ha xieT4aToil 6yMare HapucyiiTe mapKeT, COCTaBMeHHbIH U3
GeTHIPEXYT'ONLHUKOB, PABHLIX JaHHOMY Ha pHCYHKe 22.16. Packpacere
9ETHPEXYTOALHUKH TaK, 9TO6b cocefHie YeTHPEXYTONBHUKH ObUIH
OKpallleHHl pasHEMH IBeTaMH. Kakoe HauMeHblllee KOUIeCTBO LIBETOB
JUIA 3Toro norpebyerca?

L O L L T LY R PR L EEEE L L T LT
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15. Ha xieryaroii 6yMare HapucyiiTe napKeT, COCTABICHHEBIM U3 ge-
THIPEXYTONILHUKOB, PaBHLIX JaHHOMY Ha PHCYHKe 22.17. Packpackre
YeTHPEXYTONbHUKY TAK, YTOGH COCEJHUE YETHPEXYTONBHHKY 6hLIH
OKpAIEHE! Pa3HBIMH LiBeTaMu. Kakoe HauMeHBIIee KOMMYECTBO LIBETOB
A5 3Toro norpebyerca?

.................................................
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16. Ha xnergaToit 6ymare HapucyiTe NapKeT, COCTABIEHHBIH U3 IIe-
CTHYTOABHHKOB, PaBHHIX ZJAHHOMY Ha pHCyHKe 22.18, PackpackTe me-
CTHYTO/IBHUKU TaK, YTOOH COCeNHHe LIECTHYTONBHUKHN OBUIM OKPAIEHB
PasHBIMHM 1iBeTaMH. Kakoe HaumeHbIlee KOANYECTBO L[BETOB IS 3TOTO
norpebyerca?
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17. Ha xneT4aToit 6ymMare HapucyiiTe napKeT, COCTABJIEHHHH U3
TNATHYTOJEHHKOB, PABHBEIX AAHHOMY Ha pHCyHKe 22.19. PackpaceTe -
TUYTOJIbHHKH TaK, YTOGH coceAHNe MATHYTONbHHKY ObUIH OKpaureH:!
pasHEIMY [BeTaMu. Kakoe HauMeHbINee KOAUTIECTBO HBETOB A/ 3TOr0
noTpebyerca?

18. Ha xieT4aroii 6ymare HapucyiiTe TapKeT, COCTABTEHHBIH U3 MHO-
rOyrONbHUKOR, PAaBHEIX JAHHOMY Ha pucyHKe 22.20. PackpacsTe MHO-
TOYTONbHMKY TaK, ITOGHI COCEAHME MHOTOYTOMBHMKN GBUIM OKPalleHE
pasHEIMH uBeTamMM. Kakoe HauMeHbiIee KOJHYECTBO LBETOB AJIA 3TOr0
norpebyerca?
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19. Ha xner4atoit 6ymare HapucyifTe mapKer, COCTaBieHHEI M3 MHO-
FOYTrONIbHHKORB, PABHHIX ZaHHOMY Ha PUCYHKe 22.21. PackpacbTe MHO-
FOYTONEHUKH TaK, YTOGE COCEIHHE MHOTOYTOAbHHKH OLUTH OKpameHbl
PasHHIMU IIBeTaMHU. Kakoe HaMMeHbIlee KONMUIECTBO LBETOB AN STOr0

norpebyerca?




§ 23*. Kpuesre

OZHMM K3 ApeBHedmux cnocobop o6pasoBaHus KPUBHIX ABJACTCA
KUHeMaTH4YeCKHii Crocod, npu KOTOPOM KpUBas IONYIaeTCA KaK TPaeK-
TOpYA ABVKEHNA TOUKH.

KpuBas, KOTOPYIO ONMCHIBAeT TOYKA, 3aKPEIVIEHHAA Ha OKPYXKHOCTH,
Karsueiica o UpAMoii, HasuBaeTca yuxaoudoil (puc. 23.1), 4To B ne-
PEBO/E C TPEIECKOro A3bIKA O3HAYAET «KpyroobpasHan».

TlepBBIM, KTO CTaJI M3yd9aTh HUK/IOKAY, 6611 Tamuneo Tanuneit (1564
1642). OH e NpuayMat 1 e€ HasBaHUeE.

LIMK/IOMAY, HAPUMEP, OIMUCHIBAET TOYKA, 3aKpelUéHHas Ha oboae
KoJIeca BENOCUIEAA, KATAIETOCA II0 POBHOH /IOPOre.

Luxrouaa obaajaer He/IbIM PAAOM 3aMedaTe/bHBIX CBOMCTB. YoM~
HEM O HEKOTOPHIX U3 HUX.

CsBoiicTso 1. (Jleaanas ropa.) B 1696 roay 1. BepHy/IH NOCTaBAI
3a/1a49y O HaXOKACHUH KPHUBOH HAMCKOPEHINEro CITycka, WiH, HHave ro-
BOD#, 3a5a4y O TOM, KaKoBa AoDkHa 65ITe popma JIeAsHOM ropXu, 4To0H,
CKATBLIBAACH N0 Hell, COBEPHUIMTE ITYTh U3 HAYaJbHON TOYKM A B KOHCHHYIO
TOYKY B 3a Kpariaiilliee BpeM.
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fICHO, YTO KpaT4YaiIIUM MyTEM M3 TOYKU A B TOYKY B ABIsETCS oTpe-
30K AB (puc. 23.2, a). OfHaKO [PY TaKOM MPSAMOIUHEAHOM ABKEHUH
CKOPOCTb HaGHpaeTcs MeVIEHHO ¥ 3aTpPaYeHHOe Ha CITyCK BPeMs OKashi-

BaeTcs 6oJbIIUM.
A

a)

CkopocTe Habupaerca TeM GhicTpee, YeM Kpyde crmyck. OZHAKO Mpu
KPYTOM CITyCKe YUIMHAETCA IIyTh 110 KPUBOM U TEM CaMBbIM YBEJIUYUBa-
€TCA BpeMs ero nmpoxoxzaeHus (puc. 23.2 6).

Cpean MaTeMaTHUKOB, pellaBUIMX 3Ty 3ajayy, 6buru: I. Jlef6HuL,
W. Hetoron, T'. Jlomurans u f. Beprymm. OHM J0Ka3aIM, YTO UCKOMOiL
KPHMBOM fAB/IAETCA NepeBEPHyTas IUKIOUAA.

CsolicTBO 2. (Yackl ¢ MaATHUKOM.) Yackl ¢ OOBIYHBEIM MAaATHUKOM He
MOTYT UATH TOYHO, ITOCKOJNbKY NEPUOA KONeOaHUM MagTHUKA 3aBUCHUT
OT €ro aMIUIUTYZAbI (puc. 23.3, a). Yem Gosblue aMILIUTYAa, TeM OGosblie
nepuoz. lo/anackuii yuénsiii Xpuctua oirenc (1629-1695) 3agaics
BOIIPOCOM, 10 KaKOW KPMBOM ZIOJDKEH JBUraThCA MIAPHK HA HUTKE MasiT-
HUKA, YTOOBI IIEPUOZ, ero KonebaHUil He 3aBUCEN OT aMIUTUTYZbL. 3ame-
TUM, 4YTO B OGBIYHOM MasTHHKE KPHBOM, 110 KOTOPOH ABIKETCH IIapHK,
ABJIAETCA OKPY)KHOCTb.

6)
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Vickomoit KpHBOit OKa3anack nepeBépHyTad wMitonsa (puc. 23.3, 6).
Ecnu, HanmpuMep, B GopMe nepeBépHyTOM LUKJIOUAEL H3TOTOBUTE KEm06
¥ IYCTHTh [0 HEMY [IapHK, TO NEPHOA ABMKEHUA IIAPUKa [IOf AeHCTBHEM
CIJIB TSHKECTH He 6yAeT 3aBHCETh OT HaYaJbHOIO €T MOJOXKEHNA U OT
AMIVTHTYARL.

KpuBast, KOTOPYIO OIMCHIBAET TOYKA, 3aKPEIVIEHHanA Ha NPOAO/DKeHUH
pajyca OKPYXHOCTH, KaTAENCs IO IPAMO, HashBaeTcA yOnuHEHHOU
uuscroudotii (puc. 23.4).

Kpupas, KOTOPYIO ONHCHBAET TOYKA, 3aKPEIUIEHHAA Ha pajHyce BHY-
TPY OKDYXKHOCTH, KATALEHCA 0 IPAMOM, HA3KHBaeTCA YKOpOUeHHoll
yuxaoudoii (puc. 23.5).
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3amaun

1. U3oBpasuTe OKPYKHOCTE pafiyca 2 CM ¥ OTPe30K AB, PaBHbIA AJIN-
HE OKPYMHOCTH, KakK TI0Ka33HO Ha pUCYHKe 23.6. Pasgenvre oTpe3ok AB
Ha 8 paBHRIX YacTe#l TouKaMu A, ..., A, IlycTh TOUKA, 3aKpeIVIEHHAA Ha
OKPDYXHOCTH, HAXOAHUTCA B NIONOKEeHUH A. OTMeThTe MONOKEHHE DTOH
TOYKH, KOT/Ia KaTAIAACA OKPYXHOCTb JOCTUTHET TOYKY: a) B; 6) A, B)
AiT)Ag BYA; €) A, X) A 3) A.. CoeHKTE NOMy9eHHRE TOYKH IU1aB-
HO# KpUBOH. IToyumTe LUKACHAY.

OL08089)

A A Ay A3 A Ag  Aq

2. N3o6pasuTe OKPYXKHOCTb Pasuyca 2 CM M OTpPe3ok AB, paBHHil
AJINHE OXPYKHOCTH, KaK MOKa3aHoO Ha pucyHke 23.7. Pasjennre oTpesok
AB Ha 8 paBHBIX YacTeil TogKaMu A, ..., A, TlycTh ToYKA 3aKpeIVieHa Ha
DPOAC/GKEHNH PAAMYCa OKPYXHOCTH. OTMETETE TIOJIOKEHHE 3TOH TOUKH,
KOrZia KaTAIAAC OKPYXHOCTL ZOCTHIHET TOYKH: a) B; 6) A,; B) A ; 1) A
B) A e) A oK) Ag; 3) A,. CoeMHWTE NOMyHEHHBIE TOYKM IUIABHOLL KpH-
BOH. [ToayuuTe yATMBEHHYIO UKIORAY.

)

3 . Ay Ay A, A
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3. U306pasuTe OKPYXHOCTb paauyca 2 CM U OTpe30K AB, paBHbIi Au-
He OKPY’KHOCTH, KaK HOKa3aHO Ha puCYHKe 23.8. Pazzenure orpe3oxk AB
Ha 8 paBHBIX yacTeil ToukamMu A,, ..., A,. [IycTh TOuKa, 3aKperviéHHas Ha
pajyce OKPY)KHOCTH, HAXOAMTCA B MONOKEHNH A. OTMETETE NON0KEHHE
STOH TOUKH, KOTJA KATALIAACT OKPYKHOCTb AOCTHIHET TOUKK: a) B; 6) A,
B) A, D) Ag n) A e) A ) A 3) A,. CoeauHHTE NOAYIEHHBIE TOUKH
waBHOM xpuBoil. [Toyunre YKOpOIEHHYIO HUKIOHAY.

T

VA VAVAVAVATVAY

4, TlycTh MPaBUABHE TPEYTONbHUK KaTUTCA N0 npsmoi AB. Touka
3akpelUleHa B BepiumHe A. H300pasuTe TpeyroJbHUKM, KaK NOKasaHo
Ha pucynke 23.9. OTMeThTe NO/I0KEHUA 3aKPEIUIEHHON TOYKH, KOTAa
CTOpOHa TPEYTONbHUKA 3alMET MoJoxKeHue: a) A A,; 6) A,B. Coeayxure
TMOJIydeHHbIe TOYKH IUIaBHOM KPUBOH. [TomyurTe TPAeKTOPHIO ABDKEHUA
BepIUIMHHI TPaBAILHONO TPEYTONBHHKA, KATALIEroCA 0 IPAMO.

e ol
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5. IlycTb KBaApaT KaTUTCA 0 psAMOiL AB. Touka 3aKperueHa B BEpIIN-
He A. Nzo6pasuTe kBagpaTH, KaK IOKa3aHO Ha pucyHKe 23.10. OT™MeTL-
T€ MOJOXEHNA 3aKPEIVIEHHOH TOYKH, KOTZA CTOPOHA KBaApaTa 3aiiMér
nonoxenue: a) AA,; 6) AA,; B) A,B. CoelHHITE TIOMyYEHHBIE TOYKH
ILIABHO#H KPHBOH. [I0yqMTe TPAEKTOPHIO ABIDKEHVA BEDIIHHEI KBAJPATa,
KaTALErocA 110 IMPAMOIA.

6. TlycTh NpaBILHBI MIeCTUYTOBHUK KATUTCS TIO TpsaMoit AB, Touxa
3aKperieHa B BepmrHe A. Miso6pasuTe IIECTHYTOABHUKH, KAK TOKA3aHG
Ha pHcyHKe 23.11. OTMeTETe IIOA0XKEHHA 32KPEIVIEHHOM TOYKM, KOTAa
CTOPOHA IECTUYTONbHUKA 3aHMET DoJoXKeHHe: a) A A ; 6) A A B) A A o
r) AA; B} AB. CoeHMTE IOy IeHHbIE TOIKHU IUIABHOH KPHBOHA. ITosy-
YHUTe TPAEKTOPHIO ABHXKEHHA BEPIUIMHEI [IeCTUYTONbHHKA, KATAIErocs
11O TIPAMOIA.

——
<A A A, A 4 :A5 B




§ 23*. Kpuevle 167

TpaeKTOpUs ABIDKEHUS TOYKHM, 3aKPEIUIEHHON Ha OKPYXXHOCTH, KaTs-
IeiicA 1o APYroi OKPY>KHOCTH TOTO )K€ pajuyca, Ha3blBaeTCA xapouo-
udoii (puc. 23.12).

KpuBas, KOTOPYIO OIMChIBAeT TOYKA, 3aKPEIUIEHHAsA Ha IPOAO/DKEHNUH
pajiiyca OKPY>KHOCTH, KaTAIlleHcs Mo Apyrod OKPY>KHOCTH, Ha3bIBAETCA
yonunénnoii kapououdoii (puc. 23.13).

KpuBasi, KOTOPYIO ONMCHIBAET TOYKA, 3aKPEIUIEHHAA Ha pajuyce BHY-

TPH OKPY>KHOCTH, KaTsIIeics 1o APyrod OKPYXHOCTH, Ha3bIBaeTCA yKO-
poueHnHoil kapduoudoil (puc. 23.14).

()
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7. VI306pasuTe OKPYXHOCTH, KaK MOKA3aHO Ha pucyHke 23.15. Paazge-
JINTE OKPYXXHOCTE Ha 8 paBHBIX YACTEH TOYKAMM A, ..., A, TlycTb TOUKA,
3aKpeIUIEHHAs Ha OKPY)KHOCTH, HaXOJUTCA B TIONOKEHUH A. OTMeTbTe
TIO/IOKEHHE ITOM TOUKH, KOIZA KATAILAACA OKPY)KHOCTD JOCTUTHET TOY-
xi: a) A; 6) A B) AT A; By Ay e) A k) A,. CoenHuTe NORYICHHBIE
TOYKH IUIaBHO¥M KpUBO#i. [TomyuuTe KapAuouLy.

A
Ay 22 A,
A3 Ay
Ag
]

8. Mao6pasuTe OKPYXHOCTH, KaK IOKA3aHO Ha pucyHKe 23.16. Passe-
JIUTE OKPYXHOCTh Ha 8 paBHHIX YacTeH TOUKAMU A, ..., A, TlycTs TOUKa,
3aKpeIUIEHHad Ha MPOZOLKEHUH Pajyyca KAaTAMENCA OKPYKHOCTH,
HaXOAUTCA B MONOXKEeHUH A. OTMETETE NONOXKEHHE 3TOH TOUKHM, KOraa
KATAIMAACH OKPYKHOCTb IOCTUTHET TOUKH: a) A,; 6) A,; B) AgTA DA
e) A; ) A,. CoeauHMTe IOy YeHHEIE TOYKH ITABHOI KPHBOIAL Honyvyure
YANTUHEHRYIO KapAHOUIY.

Ay
Az A,
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9. U306pasuTe OKPYXKHOCTH, KaK II0Ka3aHO Ha pucyHKe 23.1 7. Pas-
[le/IUTe OKPY)XHOCTb Ha 8 paBHBIX 4acTeil TOYKAMH A, ..., A,. Tlyctp
TOYKa, 3aKpeIUVIEHHAsA Ha pajuyce KaTAMEeHca OKPY>KHOCTH, HAXOAUTCA
B moyioxeHnH A. OTMeThTe MOJIOYKEHHEe dTOM TOYKH, KOT/a KaTAAsaCs
OKPY)XHOCTb JJOCTUTHET TOYKH: a) A,; 6) A,;; B) A T) A m A, e) A
K) A.,. CoejtHUTE MOTyYeHHbIE TOUKN [U1aBHOM KpuBOM. [lony4yuTe yKO-
POYEHHYIO KapAHOUZAY.

10. [TycTh IpaBWIbHBIA TPEYTONBHUK KATUTCA 110 APYyroMy NpaBHIbHO-
My TpeyronbHUKY ABC. Touka 3aKkperuieHa B BepiunHe A (puc. 23.18). Or-
MeTBTe TONIOKEeHMS 3aKPEIUIEHHON TOYKH, KOTZla CTOPOHA TPEYroJbHIKA
3aiiMET nosoxeHue: a) BC; 6) CA. CoeuHuUTE MMONyIE€HHBIE TOYKH IUIaB-
HOM KpuBO#. [TosydarTe TPAEKTOPHIO ABY)KEHHUSA BEPIINHEL IPABWIBHOIO
TPEyroJIbHUKA, KaTALIEerocs 1o ApyroMy NpaBWIbHOMY TPEYTONbHHKY.

11. IlycTh KBaZipaT KaTures 1o Apyromy ksaapaty ABCD. Touka 3akpe-
nieHa B BepiuHe A (puc. 23.19). OTMeTbTe MONOXKEH!A 3aKpeIUIEHHON
TOYKY, KOIZIa CTOPOHA KBaJpara 3aiiMET nojioxenue: a) BC; 6) CD; B) DA.
CoeZpHUTe TIOTyYeHHbIe TOYKHU IUIaBHOH KpUBO#. [lomyduTe TPaeKTOPHIO
JIBYDKEHMsI BEPLIMHBI KBaJ[paTa, KaTALIerocs no Apyromy KBazipary.

B \ C B
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12. IlycTs mpaBIIBHELA INECTUYTOMBHMEK KATUTCA 110 APYToMy IIpaBWib-
HOMY IIeCTHYTONLHMKY ABCDEF, Touka 3aKpelUleHa B BepiviHe A (puC.
23.20). OTMETETE MONOKEHUA 3aKPEIIEHHOM TOYKH, KOTAA CTOpOHa
KaTAIIErocA eCTUYTONMbHMKA 3aHMET NonoxeHne: a) BC; 6) CD; B) DE:
r) EF; x) FA. CoeayHKTE nOMy4eHHHE TOYKY IUIABHOM KpuBo#. [Tomyqu-
T€ TPAEKTOPHIO ABMXXEHUA BEPIIMHKI MIECTHYTOMbHKKA, KATAMIEroCH 110

APYTOMY HIECTHYTONLHHKY.

F
N

13. Nao6pasuTe OKPYXHOCTH, KaCAIOIMECH BHEHHHM obpa3om Apyroi
OKPY>XHOCTH B 3 pasa GonbLIero paguyca, Kak OKasaHO Ha PUCYHKe
23.21. ITycrs TOYKa, 3aKpennéHHas Ha MaJeHbKOM OKPY>XHOCTH, Haxo-
AMTCA B NIONOKEHUH A. OTMETLTE OMOKEHHA 3aKPEIUIEHHON TOYKH,
KOTJa KaTALIAACH OKPYKHOCTb ByaeT KacaTbess GOMBLIOH OKPYXKHOCTH B
TouKe: a) A;; 6) A,; B) Ay ) A @) A,. (BocmionsayiiTeck TeM, YTO AIUHA
MaTeHbKOH OKPY)KHOCTH B 3 pa3a MeHbille AAMHE GOMBIION OKPYHKHO-
cTu.) CoeffHHUTE MONYHEHHBIE TOUKH TIABHON KPUBOIL,
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14. M306pa3uTe OKPYXXHOCTH, Kacaloulyecs BHELHUM oGpasoM Apyroi
OKPY>XKHOCTH B 2,5 pasa Gobllero pasuyca, Kak [IOKa3aHo Ha PUCYyHKe
23.22. [TycTh TOYKA, 3aKpEIUIEHHAA Ha MaJEHbKOHM OKPYXKHOCTH, Ha-
XOAUTCA B DONOKeHUU A, OTMETBTE ITOJOXKEHHA 3aKPEIUIEHHON TOYKH,
KOTZa KaTAIAACA OKPYXHOCTb GyAeT KacaTbCst OOMBIIO OKPYKHOCTH
BTouKe: a) A; 6) A,  B) A r)A, (Bocrone3yiTeck TEM, YTO AHHA Ma-
JIEHBEKO# OKPY)KHOCTH B 2,5 pa3a MeHbIIIe JJINHE G0mbioi OKPYXEHOCTH. }
CoeHHUTE DOTyYeHHBE TOYKY IUTaBHOM KPHUBOM.

15. M306pa3nTe OKPY>KHOCTH, Kacaroliuecs BHYTPEHHUM 06pasoM
APYTOi OKPYXKHOCTH B 4 pa3a 6o/BLIEre pajiuyca, Kax MOKa3aHo Ha py-
cynke 23.23. ITycTh TOYKa, 3aKpeIUIEHHAR HA MATEHBKON OKPYMKHOCTH,
HAXOAUTCA B TONOXKeHUM A. OTMETETE MMOJIOKEHUS 3aKPEIUIEHHOH TOUKH,
KOrJa KaTaiascsa OKPYXKHOCTDb GyzeT KacaTbes GObIION OKPY)KHOCTH B
Touke: a) A,;; 6) A B)A;; D) A M) A e)A; X} A, (Bocnionpay#Tech TEM,
YTO A/IMHA MaJeHbKOH OKPY)KHOCTH B 4 pasa MeHBIUe JJIMHH 60/bIIoN
OKpYXHOCTH.) COeMHNUTe IOMyYeHHbIe TOYKH TIaBHOH KpuBoH. Tlomy-
YeHHAA KPUBas HA3hIBaeTCa acmpoudoil.
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16. zo6pasure OKpPYKHOCTH, KacaIOMUeCHs BHYTPEHHHM obpasom
ApyToi OKPY:KHOCTH B 2,5 pa3sa 6osblltero paguyca, Kak NMOKa3aHO Ha
pucyHke 23.24. IlycTs TOUKa, 3aKpeIIEHHAs HA MaTeHBKOM OKPYIKHOCTH,
HaXOAUTCA B IIOOMEHUN A. OTMETETE MTONOMKEHHS 3aKPEIUIEHHOM TOYKH,
KOT/ia KATAINAACH OKPYXHOCTD OyaeT KacaTbes 6OMBIION OKPYKHOCTH B
TouKe: a}A; 6) A,; B) AT)AS A e) Ag; k) A,. (BocrionmbayiiTecs TeM,
9TO /IMHa MaJIEHbKOM OKPYXHOCTH B 2,5 pasa MeHbIe ANMHE G0NbIIOHN
OKpyXHOCTH.) CoenHITe MOy YeHHbIE TOYKY IUIABHOH KPUBOI.

Ay
A
A
A
4,
L]

17. TlycTb ¥BajipaT KaTUTCA BHYTPH Apyroro ksaapaTa ABCD. Touka 3a-
KpeIUleHa B pepunHe A (puc. 23.25). Ha kneTqaroii 6ymare uzobpasure
KBaApaThl ¥ TPAEKTOPHIO ABIDKEHMS TOYKH, 3aKPEIVIEHHOM B BeplIiHe
KBajpara.

C B




§ 24. Pa3pe3anud

1. Ha xseTyaToi 6ymare u3o6pasuTe TPeyroJbHUK, KaK Ha PUCYHKE
24.1. TIpoBeauTe KaKylo-HUOYAb NPAMYIO, AEJIAIIYI0 3TOT TPEYrOIbHUK
Ha /iB€ paBHbIE YaCTH.

E ercmedSymomben 6)..... ST =R

2. Ha kset4artoit 6ymare u3obpasuTe YeTHIPEXYTONbHUK, KaK Ha pU-
cyHke 24.2. [IpoBeuTe KaKyo-HUOy/b TIPAMYIO, AEJIALIYIO 9TOT YEeTHIPE-
XyTOJIbHUK Ha /IB€ PaBHbIE YaCTH.




174 § 24. Paspesarus

3. Ha xiieryaroit 6ymare u3o6pasuTe 4eTHIPEXYTONbHUK, KaK Ha pu-

CcyHKe 24.3. Yepes TOYKY A IPOBEAWTE NPAMYIO, A€JALLYIO STOT YeThlpé-
XyTOJIbHUK Ha IB€ pPaBHEIE YaCTH.

a) 6)
Puc.24.3

4. Ha ketyatoi 6ymare u3o6pasure MHOTOYTOMBHHUK, KAK HA PHCYHKe

24.4. Yepes To4Ky A IpOBeUTE IPAMYIO, AEJAUTYIO0 3TOT MHOT'OYTOJIbHUK
Ha /iBe€ paBHbIE YACTH.
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5. Ha xieTuaToii 6ymare n3obpasure napauieorpamm, Kak Ha pucyH-
ke 24.5. [IpoBeauTe MPAMYIO, Pa3pe3as [0 KOTOPOH 3TOT Napaiesnor-
paMM, U3 MOMYYEeHHBIX YaCTeA MOXKHO CJIOXUTD IIPAMOYTONbHUK.

6. Ha xieT4aroi 6ymare u3obpasure TPEyroJbHUK, KaK Ha pUCYHKE
24.6. TIpoBeAwTe NPSAMYIO, Pa3pe3as 110 KOTOPOH STOT TPEYrOJIbHHK, 13
TIOJIyYEHHBIX YacTeH MOXHO CJIOKHTD PAMOYTOIbHUK.
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7. Ha xy1eT4aroii Gymare u3obpasuTe 4eTHIPEXYTONIBHUK, KaK Ha PHUCYH-
Ke 24.7. [IpoBezuTe NpAMyo, pa3pesaB Mo KOTOPOH 3TOT YETHIPEXYTOJIb-
HHK, U3 MOyYEHHBIX YaCTEH MOXKHO CJIOXKUTh TPEYTONbHHUK.

8. Ha xieryaroit 6ymare H306pasuTe YeTHIPEXYTOMbHIK, KaK Ha PUCYH-
Ke 24.8. IIpoBeauTe npAMyIo, paspe3as 1o KOTOPOi 3TOT YETBIPEXYTOJIb-
HUK, U3 MOJIy4€HHBIX YaCTeX MOXHO CJIOKUTH TPEYTONbHHUK.
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9. Ha xsieTuaToit 6ymare n3obpasure IeCTUYTOIbHUK, KaK Ha PUCYHKE
24.9. TIpoBeauTe TIPsMYIO, pa3pe3as N0 KOTOPOW 3TOT MHOTOYTO/bHUK,
W3 MIOJY4EHHBIX YaCTel MOXKHO CIOXKMUTD Napajuie/lorpaMm.

10. Ha xsieTyaroii 6ymare uzobpasute MHOIOYTOJbHUK, KaK HA PUCYH-
ke 24.10. Pa3pexxbTe €ro Ha 4YeThlpe paBHbIe YaCTH.
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11. Ha kreryaroii Gymare u3o6pa3ute MHOTOYTOJIbHHUK, KaK Ha PH-
cyHKe 24.11. PaspesxbTe ero Ha Be 4acTH, U3 KOTOPHIX MOXHO CJIOXKUTb
KBajpar.

.....a...)...,_..‘__._a_..._.“..- A R ,-.‘6-_)_.4...1...,',..;..,.“
Pue. 2411

12. Ha xnetyaroi Gymare nzo6pasuTe MHOTOYTONBHUK, KaK Ha PHU-
cyHKe 24.12. Pa3pexxbTe ero Ha HeCKOJIbKO 4acTei, U3 KOTOPBIX MOXKHO
CJIOXKHTD KBaJpar.

13. Ha xiieryaToii 6ymare u3o6pa3ure MHOTOYrOJIbHHUK, KaK Ha PUCYH-
Ke 24.13. Pa3pexbTe ero Ha ZiBe paBHBIE YaCTH TaK, YTOOBI B KAXKA0H U3
HUX 6bUTa 3BE3/104YKAa.




§ 25. Ilnomans

lNnomaas GUCYPH XapaKTepK3yeT BEIHYUHY YacTH NTOCKOCTH, KOTO-
pYy10 3aHUMaeT 3Ta Gurypa.

WsmepeHue IWIomagy Urypsl, KaKk ¥ M3MepeHne JIMHE OTPE3Ka,
OCHOBAHO Ha CPABHEHMH 3Toif GHIrypH ¢ GUrypoli, IIomasb KOTOpon
IIPUHHMAETCH 34 HHUILY.

3a eMHHMIY M3MePeHUA MIOILAAY NIPHHHMAETCA KBaJpaT co CTOpo-
HOH, paBHOM eANHMIIe N3MepeHusa AINHE. OH HasHBaeTcd eouHuY-
HbiM xkeadpamom. HanprMep, ecy 3a eJUHALLY U3MEPEHUA JIHHBL
npuHuMaetcsa 1 MM, 1 oM WM 1 M, TO 33 eAMHHIY H3MEPEHHA IOWaRH
NIPUHMMAETCA KBaAPAT, CTOPOHA KOTOPOro paBHA COOTBETCTBEHHO 1 MM,
1 ¢ WM 1 M. Takoit KBagpaT Ha3kIBaeTCA KBaZpaTHhIM MIWUIMMETDOM,
KBaJpPATHRIM CAHTHMETPOM WM KBA/IPATHHIM METPOM COOTBETCTBEHHO.

MOJKHO CKa3aTh, YTO NAOLAOL uzypsbt — 310 IUCIIO, NOMyJaIomeecs
B peayJbTaTe U3MEPEHHSA M ITOKA3HIBaAIONIEE, CKOILKO Pa3 efVHIIHEIN
KBaJ(paT M ero YacTH YKIAZBIBAIOTCA B JAHHOM durype.

Tlromaas GUryphl 3aBUCHT OT €UHUIL H3MEPEHHA, NIO3TOMY B CIy4a-
AX, KOTAa MOT'YT BO3HMKHYTH HEAOPAa3yMEHMU, NOC/e BeTUIUHBL IVIOWATH
S YKasHIBAIOT eAUHUIYY M3MEPEeHHA, HallpiuMep, S MM?, S cM?, S M.

Jns nioazei IWIOCKUX $Uryp crpaBe/IMBbl CBOMCTBA, 2RHAJIOTHYHEE
CBOJCTBaM JJIHH OTPE3KOB.

Csoticrao 1. PapHble QUTYpHl HMEIOT PaBHHIE IUIOIA/H.

Croiicrso 2. Ecnu durypa cocTaBaeHa U3 ABYX WM HECKOIBKUX Gu-
I'yp, TO €€ IWIOmAa b paBHa CyMME IUIOIaZeH 3TUX ¢$uryp.

Be GUrypH Ha3HBaIOTCA PABGHOBEAUKUMIL, €CN OHU NMEKOT O/H-
HAKOBYIO IUIOLIA b,

PaccMOTpUM NIPUMEDPK HAXOKAEHHA IUIOIaAes GUryp.
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IIpumep 1. Ha puicynke 25.1 MoKa3aH NpsIMOYTOJBHUK CO CTOPOHAMH
4 u 3. fIcHO, 4TO B HEM yKJIaZbIBaeTCs 12 eIMHUYHBIX KBAPaTOB, CIE0-
BaTeJIbHO, €ro Iiomajb paBHa 12.

B obumem ciyyae mromazb IpsIMOYTONbHUKA PaBHA MPOM3BEJEHHUIO
ABYX €ro COCEJHMX CTOPOH, T. €. 1A IVIOMaAu S IPIMOYTOIbHUKA, COCe -
HHe CTOPOHBI KOTOPOro paBHHI a u b, umeer mecto dopmyna

S=a-b.
B 9acTHOCTH, IUI0Ia/lb KBagpaTa co CTOPOHOM a paBHa a>.

ITpumep 2. Ha pucynke 25.2 II0OKa3aH NPAMOYTO/IbHbINA TPEYTOIbHHUK,
KaTeThl KOTOPOT'O paBHHI 4 U 3. /[Ba TaKUX TPEYTOJAbHUKA COCTABISIOT
NPAMOYTOJIbHUK CO CTOpoHamu 4 u 3. CiezioBaTebHO, IUIOLIAAb IPAMO-
YTONIbHOI'O TPeyTOJbHUKA PaBHA [OJIOBUHE IUIOMIAAY NPAMOYTOIbHUKA,
T. €. paBHa 6.

B obwem ciydae iomazsb IpsiMOYToJbHOTO TPEYTONLHUKA PABHA T10-
JIOBHHE ITPOM3BE/IEHUA €T0 KaTeToB, T. €. [JIA IUIOMAaAu S IPAMOYTOIBHO-
IO TPEYTroJbHUKA, KaTeThl KOTOPOr'o paBHHL a U b, umeer mecto popmyna

S:la-b.
2
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IIpumep 3. Ha pucyHke 25.3 1noKasaH napauleliorpamm, ofHa CTo-
pOHa KOTOpOro paBHa 4, a BHICOTa, ONyIeHHas Ha He€, paBHa 3. 9ToT
napasuiesorpamMm 6yzeT cocTasiieH U3 Tpanenuy FBCD u TpeyrolbHUKa
AFD. TIpsimoyronsHuk FECD cocTap/ieH U3 TOM yKe Tpaneliy U TPeyrosib-
Huka BEC, npu4éMm wiomazpb TpeyroabHuKa AFD paBHaA IIOIIAAHN TPEY-
ronbHUKa BEC. CiejoBaTesIbHO, IUIomazp napauviesorpamma ABCD paBHa
wIomay npamMoyronsHuka FECD, T. e. paBHa 12.

B obuieM ciyyae i IUIonaAu S rnapauiesiorpaMmMa co CTOPOHOM a U
BBICOTOM h, TPOBEAEHHOM K Hel, MMeeT MecTo popmyia

S=a-h.

Ipumep 4. Ha pucyske 25.4 noka3aH TpeyroJbHHK, OAHA CTOpPOHA
KOTOpPOro paBHa 4, a BbICOTa, ONyleHHad Ha Heé, paBHa 3. JTOT Tpe-
YTOJNBHUK COCTABJIEH U3 IBYX NPAMOYTOJIbHBIX TPEYTOJIbHUKOB, IUIOWA/IA
KOTOPBIX paBHHI 4,5 u 1,5. [Lomazb UCXOAHOI'O TPEYTOJIbHUKA paBHA
cyMMe TUIOIaZied 3TUX NPAMOYTOIbHBIX TPEYTONbHHUKOB, T. €. paBHA 6.

B obmem cirydae I IUIomaau S TpeyrojabHUKa Co CTOPOHOM @ U BHI-
coToii h, IPOBEAEHHOI K Hell, UMeeT MecTo GpopmyIa

S=—l—a-h.
2
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ITpumep 5. [L1omazs MHOTOYTOJIbHUKA MOXKHO BHIYMC/IATh, pa3buBast
€ro Ha NpsAMOYTO/IbHUKH, TapaUleJIorpaMMbl ¥ TPeyToNbHUKY. Ha pucys-
Ke 25.5 NOKa3aH IeCTUYTONbHUK, Pa36UTEIM Ha IIPAMOYTONLHUK U ABa
TpeyroNbHUKa. [l1omaapb npsAMoyro/lbHYKa paBHa 8, IIOLAaAM TPEYTOb-
HUMKOB paBHbI 2. C/1e10BaTe/IbHO, IUIOMAaAb LIECTHYTONbHUKA paBHa 12.

Bomnpocsr
1. Yro mpuHMMaeTcs 3a eJMHUILY U3MEPEHUS TUTOLIAHU?
2. Kakue /1Be GUryphl Ha3bIBalOTCSA PaBHOBEIMKMMU?
3. HeMy paBHa IUIonjaib MPAMOYTOMbHUKA?
4. HYeMy paBHa IUIOLIaZb IIPAMOYTOJIEHOTO TPEYTrOJIbHUKA?
5. YeMy paBHa IUIOLIa b NTapajuieJiorpaMmma?
6. YeMy paBHa IUIOLIab TPEYTONbHUKA?
7. Kak BeIYMCIA€TCA IUIOLIaZb MHOTOYTOJIBHUKA ?
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3amaun
1. Bo CKOIBKO pa3 yBEJIMYMTCA ILUIONIAAb KBaZpaTa, eClIi €ero CTOpOHbI
YBEJIMYUTD B: a) 2 pasa; 6) 3 pasa (puc. 25.6)?

a) 6)

2. Bo CKOIBKO pa3 yMeHbIIUTCA IUIOIIaAb IIPAMOYTOJIbHUAKA, €CIH ero
CTOPOHBI YMEHBIIUTS B: @) 2 pasa; 6) 3 pasa (puc. 25.7)?

- 5l =
a) 0)

3. Kak u3MeHMTCA IUIOMIA/Ib IPAMOYTOJIbHUKA, €C/IA OAHY €r0 CTOPOHY:
a) YMeHBIIUTD B 2 pa3a; 6) yBenuuuTh B 3 pasa (puc. 25.8)?

a) 6)
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4. Ha pucynke 25.9 ykaxuTe paBHOBEJIMKHUE GUTYDPHL.
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6. HaiizuTe TUTONIai MHOTOYTOIBHUKOB, M300paXXEHHBIX HA PUCYHKe
25.11, Bce yribl KOTOPBIX IIPSAMBIE.

1
1 1
1
11 9 2
2 1 2
2
2
3
a) 0) 1

7. HaitauTe wromazb GUrypsl, asidwoouieiica o6belMuHEHUEM JBYX
eIMHUYHBIX KBaJpaTOB, BEPIIMHA OZHOIO M3 KOTOPHIX PAacloloXeHa B
IleHTpe APYroro, Kak MoKa3aHo Ha pUCyHKe 25.12.

8. TIpAMOYTONBbHUK CO CTOPOHAMHM 2 U 4 MOBEPHYT BOKPYT TO4YKHM O me-
pecedeHuMs ero guaroHasuei Ha yron 90° (puc. 25.13). HaiiauTe ruiomaab
0611eil YacTH UCXOAHOrO NPAMOYTOIbHHUKA ¥ IIOBEPHYTOTO.
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9. HaiipuTe miomaau TpeyrolbHUKOB, H306PaKEHHBIX HA PUCYHKe
25.14.

25.15.
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12. HaiiauTe muiomazp napauieJiorpaMMOB Ha pucyHke 25.17.
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14. HalizuTe mwiomab 4eTHIpEXYrobHUKOB Ha pucyHke 25.19.
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17. HaiiauTe ruiomajb TPEyroJbHUKOB Ha PUCYHKe 25.22.

18. HaiizuTe 1ioiajpb TPEyroJIbHUKOB Ha PUCYHKe 25.23.
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20. Haiiaure 1uiomasb MHOTOYTONBHUKOB Ha PUCYHKe 25.25.

21. Haiiaure ruiomab MHOTOYTOIBHUKOB Ha pUCYHKe 25.26.

22. Kpy206bim ceKmMopoM Ha3bIBaeTCA YacTh KPyra, 3aKII09éHHasA
BHYTPH yIVIa C BEPIIMHOM B L]eHTpe 3Toro Kkpyra (puc. 25.27).

Kakyro yacTb IIomaay Kpyra cocTaB/sieT IUIOLaZb KPyroBOro CEKTopa
C yIJIOM, paBHBIM: a) 90°; 6) 45°; B) 60°?
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23. Haiiaure miomazas GUrypsl, OrpaHUYEHHOM TPeMs JyraMy OKPYXK-
HOCTH pazauyca 2 (puc. 25.28).




§ 26. O6mém

O6béM Gurype! XapaKTepu3yeT BEIMIUHY 9ACTH HPOCTPAHCTBA, KOTO-
Py10 3aHMMAET 3Ta purypa.

WsMepeHne o6béMa GUTypHI, Kak M USMEPEHUE JJIMHE OTPE3KA, OCHO-
BaHO HA CpaBHEHUY 3TOM GUTYPEI ¢ $uTypOili, 06BEM KOTOPOi HpHHIMA-
eTcs 34 eJUHULLY.

3a eMHUILY N3MEpeHHs 0ObEMA IPUHUMAETCH Ky6 ¢ peGpoM, paBHEIM
CAUHHULE M3MepeHNA ANUHH. OH Ha3kBaeTcs eOUHUMHBIM Kybom.
Hanpumep, ecu 3a eAMHUIY U3MEPEHUA AMMHE APHHUMAETCA 1 MM,
1 cm mwin 1 M, TO 3a eavHMIY M3MepeHUs 06BEMA IPUHMMAETCH KyO,
pebpo KOTOPOro paBHO cOOTBETCTBEHHO 1 MM, 1 oM wi 1 M. Takoit ky6
Ha3bIBAETCA KyGUUECKMM MIIMMETPOM, KyOHYeCKHUM CAHTHMETPOM HIH
KyGHYecKM METPOM COOTBETCTBEHHO.

MoxHO cka3aTs, 4TO 06%ém dhuzyput — 3T0 UHCI0, TOMYHaAIOHIEECs B
pesyarTaTe U3MepeHHA 1 MOKa3kBalollee, CKOIBKO Pas eIMHIYHbIN Ky6
Y €ro YacTH YKNaJHBAIOTCA B JaHHOH durype.

O6b€M GUrypsI 3aBUCHT OT €IMHKLILE UBMEPEHHH, IO3TOMY B C/IyUasiX,
KOTAa MOTYT BO3HHKHYTE HEAIOPA3syMeHUd, N0Ce BeTHUUHEI 06béma V
YKa3bIBAIOT ANHUIY U3MePEeHUA, Hanpumep, V Mm3, V em3, V M3,

A 06BEMOB NPOCTPAHCTBEHHBIX GHUTYD CIIPABE/TMBH CBOICTEA, AHA-
JIOTMYHEIE CBOMCTBAM JJIMH OTPE3KOB.

CBoiicTBO 1. PaBHble GUIypH UMEIOT PaBHEIE OGBEMEL
CeoiicTBo 2. Echu durypa cocTapneHa U3 ABYX WIH HECKONBKUX (il-
ryp, TO eé 00bEM paBeH cyMMe 06BEMOB 3THX GuUTYD.

PaccMOTpUM NpuMepH HaxXOXAEHUS 06bEMOB MPOCTPAHCTBEHHBIX
¢uryp.

ITpamep 1. Ha pucyHke 26.1, a noKa3aH npsAMOYTOILHBIN apayulene-
nurnes, péépa KoToporo paBHH 4, 3 U 2. fICHO, ITO B HEéM YIIAABBACTCH
24 eANHWIHBIX Kyba. CreioBaTenbHO, ero 06bEM paBeH 24.
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B obmem ciaydae 06bEM NPAMOYTOJbHOTO Mapasie/enunesa paBeH
TIPOU3BEJIEHHIO TPEX €ro U3MEPEHUH, T. €. eC/IH péOpa NpAMOYIrOJIbHOTO
napasuleienyIesa, BEIXOAAIIME U3 OAHOM BepIIMHbI, PABHEL 4, buc,TO
ero 06éM V BeipaxkaeTcs hopMymoit ¥ =a-b-c (puc. 26.1, 6).

e L

N

a)

O6BEM MPAMO#T TPU3MbI PaBeH IPOU3BEAEHUIO TUIOLIA/IM €€ OCHOBAHUA
Ha BHICOTY, T. €. €C/IM IUIOLaJb OCHOBAHM#A PaBHa S, a BbICOTA paBHa h, TO
06béM V ipuaMBl BeIpaxkaeTcs popmynoit V =S -h (puc. 26.2).
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Bonpocsr
1. Yro npuHUMaeTCA 32 eJMHHAIYY H3MePeHUS 0OBEMA?
2. Kakue cBoiicTBa BHIIONHAIOTCA A8 OGBEMOB NMPOCTPAHCTBEHHEIX
¢uryp?
3. Hemy paBeH 06€M PAMOYTOILHOro Napawielenunesa’?
4. Yemy paBeH 06'bEM NPAMOI IPUIMBI?

3anauu
1. Bo ckonbKo pas yBenuuuTes o6béM Ky6a, ecid BCE ero pébpa yBe-
nmanTe B 3 pasa (puc. 26.3)?
2. Bo CKOTBKO pa3 yMeHbIIUTCA 06BEM OPAMOYTONMLHOrO Napa/vieNenH-
NeAa, ecnu Bee ero péépa ymeHbIINTSD B 2 pasa (puc. 26.4)?

- ol - -

3. Haiianre 06bEM GUryph, cOCTaBNEHHON M3 NPAMOYTO/ILHBIX Apai-
JIeENHUIes0B, H306paxEHHOM Ha pucyHKe 26.5 (Bce YIVIBI IPAMELE).

1
2/ 1
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4. Haitzure 06BEM GUTYpPE, M306paxEéHHOM Ha pucyHKe 26.6 (Bee yrib!

TIpSAMBIE). 3 4
4/7 1 :
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5. Haigute 06EM $UTypbl, COCTABIEHHON K3 IPAMOYTOILHBIX MapaJ-
Nelennneos, H306paKEHHOM Ha prcyHKe 26.7 (8Ce YI/IBL IpAMBIE).

1
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6. Haiiure 065éM QUrypel, coCTaBIeHHOM U3 IPAMOYTOIBHBIX napa-
JIeJIENUTIE/I0B, H300paXXEHHOM Ha PUCYHKe 26.8 (BCe YIVIBI IPSIMBIE).

1 1

7. Halignre 06b€éM obmmeit yacTu (nmepeceyeHus) ABYX €IMHHUYHBIX
Ky0OB, BEpPIIMHA OJHOTO U3 KOTOPHIX PACIIONIOKEHA B LIEHTPE APYTroro
(puc. 26.9).

8. Haiure 06béM urypsl, cocTaBieHHOM U3 ABYX €IMHUYHBIX Ky6OB,
ABE BEPIINHBI OAHOTO M3 KOTOPhIX PACMOJIOKEHE! B LIEHTpax rpaHei Apy-
roro (puc. 26.10).

9. B xai0# rpanm Ky6a ¢ pe6poM 6 cM Ipozesiaty CKBO3HOE KBaJpart-
HOE OTBEPCTHE CO CTOPOHOM KBazpaTa 2 cM (puc. 26.11). Haiiaure 0656M
OCTaBIIENCA YaCTH.
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10. CTpOUTEIbHBIA KDY BECUT 4 KI. CKOJIbKO I'PaMMOB BECHUT WT'-
pYILIEYHBIA KMPIINY M3 TOTO K€ MaTepuasa, BCe pasMephbl KOTOPOTO B
yeThIpe pasa MeHbmIe (puc. 26.12)?

11. Kakopa I0/DKHA GBITH IUIOmazb KabMHeTa BHICOTOM 3,5 M UL Kiac-
ca B 28 4eoBeK, eC/i Ha KaXKAOTO yIeHHMKA HYKHO 7,5 M° BO3/yXa (puc.
26.13)?

3,5bm

---------

12. Pé6pa npAMOYTroJIbHOIO Napauleienuine/ia ABCDA B,C\D,, BbIXOAA-
IIMe M3 O/HO BepIIMHbL, paBHHI 5, 4, 3. Haiiaure 06BbEM TPEYTONILHOM
npuamsl ABCA B, C, (puc. 26.14).

Dy c
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13. Pé6pa npsiMmoyronsHOro napaienenunesa ABCDA,B,C D, BIxozs-
K€ U3 OZHOW BEPUIMHBI, PaBHEI 5, 4, 3. Haiizmure 06béMm TPEYTONbHOM
npusMel ABOA B O, (puc. 26.15).

14. Haiizure 06b€M mpaBuIbHOM YeTBIPEXYrOJbHOMN MUPaMUZIEL,
OCHOBaHHMEM KOTOPO¥ AB/IAETCA rPaHb eJMHUYHOTO Ky6a, a BepIIMHOM —

LIEHTP 3TOro Kyba (puc. 26.16).

o~ 2 :
] 1
1
4 — 3B, |
1 1 I
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5 - 7o+
Pue. 26.15 ‘Puc. 26.16

15. OcHoBanuem akBapuyma siBisieTcs IPAMOYTOJIBPHUK CO CTOPOHAMH
40 cM 1 50 cM. YpoBeHb BOABI B HEM HAXOAMTCA HA BbICOTE 80 CM. OTY
BOAy N€peININ B IPyroi aKBapuyM, OCHOBAHUEM KOTOPOT'O SBISETCH
NpAMOYTOJIBHHK cO ctopoHaMmu 80 cm 1 100 cm. Ha xakoit BhIcOTe byzer
HaXOZAUTBCSA YPOBEHb BOAKI (puc. 26.17)?

80 cm

50 cm




§ 27. ILrontaah MOBEPXHOCTH

ITnouyadb10 NOBEPXHOCHILU IPOU3BOIBHOTO MHOTOrpaHHHUKA HA3H-
BaeTCA CyMMa IUIomazeli BXOAALIHX B 5Ty DOBEPXHOCTE MHOTOYTOIbHI-
KOB.

3amaun
1. Haiizure mIomaAs MOBEPXHOCTH MPAMOYTOJILHOTO Mapa/UIENENMIIe

ABCDA B,C,D,, pé6pa koToporo, BHIXOLAIME 13 O/IHOI BEPIOMHEI, PABHBL
5, 4, 3 (puc. 27.1).
D1I C,
Ay : B
)
1
3 YR, I c
4.°
s
5
.

2. Bo CKO/IBKO Pa3 YBEIMUTCS TUIOLA/b MOBEPXHOCTHU Kyba, eciu Bee
ero pébpa yBenwuuTs B 3 pasa (puc. 27.2)?

- wm wm we ) e -

LY
-
A
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3. Bo CKOJIBKO pa3 yMEHBIIUTCS IIOMab MIOBEPXHOCTHU IIPAMOYTOJIb-
HOro napauie/ienuineza, eciy Bce ero péépa yMeHbINTh B 2 pasa (puc.
27.3)?

4. Haiigure mwiomazap IIOBEPXHOCTH QUTYPHI, COCTABAEHHOMN U3 nps-
MOYTOZIbHBIX NapauieNienuIe/ioB, U306paxx€éHHON Ha pucyHke 27.4 (Bce
YIVIBI TIDSIMBIE).

-l - -
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5. Hafiaure 1/1015a4b MOBEPXHOCTH GUTYpPsl, N306paxEHHOMN Ha DHCYH-
ke 27.5 (Bce YI/IBHI HpAMBIE).

3 4
4/ 1 v
! D
l l Do
B 1 4 [] : 4
' i ' 2
' 41 ' |2 ;
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a) 6)
I

6. HaiiuTe Wionajb MOBEPXHOCTH GHIYPH, COCTABJCHHON M3 Nps-
MOYTOJIBHEIX MAapa/lneienunesos, u3oGpaxénHoii Ha pucynke 27.6 (Bce
YLABI IIpAMEIE),

1 1
1 2/
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7. Haiaure muiomazb MOBEPXHOCTH QUIYPHI, COCTABIEHHOM U3 Ips-
MOYTOJIbHEIX IapajuiesieNunes0B, n306pakéHHOM Ha pucyHke 27.7 (Bce
YIJIBl IIPSIMBIE).

1

8. Haiizure Iuiomass oBepxXHOCTH o6leit yacTy (lepeceyeHus) AByxX
eAMHUYHBIX KyGOB, BEpIIMHA OZHOTO M3 KOTOPBIX PACIONOKeHa B IIEHTpe
Apyroro (puc. 27.8).

9. HaiiaiuTe wiomasp noBepxXHOCTH GUIYphI, COCTABICHHOMN M3 ABYX
eAVHUYHBIX Ky0OB, Be BEPIUIMHBI OAHOTO U3 KOTOPHIX PACIIONOKEHE] B
LIEHTpax rpaHen apyroro (puc. 27.9).
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10. Yemy pasHa 1uIona/ib NOBEPXHOCTH IPOCTPAHCTBEHHOTO KpecTa
(puc. 27.10), ecmu pé6pa oOpasyromux ero Ky60B paBHE eAMHHULE?

a7

11. B xax/0i1 rpaHy kyba ¢ pe6poM 6 cM IIPOAENANN CKBO3HOE KBa-
ApaTHOEe OTBEPCTHE CO CTOPOHOH KBaApaTa 2 cM (puc. 27.11). Haitaure
ILI01A/b MIOBEPXHOCTY OCTaBLIeHCA YaCTH.

12. O6BéM xy6a paBeH 27. Haiigure nurolazs €ro NOBEPXHOCTH.

13. Inomaas NoBepXHOCTH Kyba paBHa 24. Haliaure ero oOnéM.

14. Jisa pefpa MpaMOyronsHOro napalelenunesa, BExXoaaiie 13 oa-
HOM BEpIIHHEL, paBHEI 2. KakuM Jo/DKHO GBITE TPEThE pebpo, BRIXOAAIIEE
3 TOM e BePIINHEI, TToOH! IUIoIaAh IOBEPXHOCTH 3TOTO apaJUIe/eni-
neja pasHsuiack 407



§ 28. KoopaHEaTHI

Koopounammuoii npamoii, Wi xoopOuHamHoli 0cb10, Ha3kBaeT-
¢ pAMast, Ha KOTOpoi Bu6paHH TouKa O, Ha3kIBaeMasa HA4AJIOM KO-
opdunam, ¥ eUHNYHEI 0Tpe30K OF, yKa3blBaIOIIUIA IIO0KUTEIBHOE
HanpasJeHue KOOPAUHATHOHM npamo# (puc. 28.1).

——t— O B
1

4 -3 -2 -1 0 2 3 4

-
X

Koopdunamoii mouxu A Ha KOODAMHATHON NpAMOM Ha3bIBaeTcs
PacCTOfIHNE OT TOUKH A IO Hadaaa KOOPAMHAT O, B3ATOE CO JHAKOM «+»,
eC/Id A IPMHAZNEKUT NOTOKUTENBHON NOMYOCH, B CO 3HAKOM «—», €CITH
A IPHHAAIEKHUT OTPUIIATEABHOM ITOIYOCH.

IIpamoyzonbnoti cucmemoii kKoopduHam Ha TIOCKOCTH HA3BIBA-
eTcd Napa MepHeHAUKYASPHBIX KOOPAWHATHEIX MIPAMBIX ¢ 06IGMM Haya-
JioM KoopauHar (puc. 28.2).
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Hauano xoopdunam o6osnavaercs 6ykpoii O, a KOOpOUHAMHbIEe
npambie 06osHavaoTes Ox, Oy U HassBAIOTCA COOTBETCTBEHHO OCHLIO
abcuuce 1 0cb1o opduHam.

TLI0CKOCTD € 33JaHHOM TIPAMOYTONBHON CHCTEMOM KOOPAUHAT Has3hIBa-
eTCs KOOPOUHAMHOLL NAOCKOCMBIO.

I[TycTh A — TOYKA Ha KOOPAMHATHOMN WIOCKOCTH. Yepes TouKy A po-
BeIEM MPAMYIO, MEPIEeHAUKYISPHYIO ocH Ox. KoopayuHaTa 5TOH TOYKH
Ha ocu Ox HasbiBaeTca abcyuccoii Touku A 1 obosHavaeTcd X. AHaJIO-
THYHO Yepes TOUKY A TMPOBeAEM NPAMYIO, NePIeHTUKYIAPHYIO ocH Oy.
KoopanHaTa 3T0M TOYKM Ha ocH Oy HaskBaeTcs opduHamoil Touxu A
U 0b03HaYaeTCA .

TakuM o6pasoM, KKIO0H TOUKe A Ha KOOPAMHATHOMN TUIOCKOCTH CO-
OTBETCTBYET mapa uucen (x, y), Ha3plBaeMasi KOODAMHATAMHM TOYKH Ha
IVIOCKOCTH OTHOCHTEILHO JAaHHOM CHCTEMEl koopAauHat. Touka A ¢ Ko-
opaunaramu (x, y) obosragaercs A(x, y). Ha pucynxe 28.2 ormeueHa
Touka A(2, 3).

BriepBEIe NPAMOYTOIBHEIE KOOPAHHATH Opuid BBeAeHs P. llekapToM
(1596-1650), 103TOMY NPAMOYTOIBHYIO CHCTEMY KOOpPAHHAT Ha3HBaIOT
TAIOKE ICKaPTOBOM CHCTEMOM KOODAMHAT, a CAMH KOOPAMHATSI - JeKapTO-
BbIMHM KOOPAVHATAaMHK. BBe/ieHHe NPAMOYTOMbGHBIX KOOPAUHAT Ha IUIOCKO-
CTH NO3BOJWIO CBECTH MHOTHE reoMeTpUdecKye 3a1a4M K YHCTO ajure-
6papdeckuM #, HA06OPOT, anrebpandeckiie 3a/ia9M — K TeOMETPHIECKHM.
MeToz, OCHOBAHHBIM HA 3TOM, HA3HIBAETC Memodom Koopouxamn.

Bonpochl

1. Kakas npaMan HasbIBAETCHA KOOPANHATHON?

2. Yo HA3HIBAETCH KOOPAMHATOMN TOUKY Ha KOODAWHATHON MIPAMO?

3. Yro HaswBaercs IpAMOYTOILHOM CHCTeMOK KOODAMHAT Ha IUIOCKO-
cTh?

4, Yro Ha3HIBAeTCA KOOPAHWHATHOU IUIOCKOCTHIO?

5. Uro HasbBaeTcs abcipccoi, OpAMHATON TOUKM Ha KOODAWHATHOM
IUTOCKOCTH?
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3anaum
1. [Ina 3agaHHEIX ToOYeK Ha KOOPAMHATHOM IIOCKoCTH {puc, 28.3) Hail-
AUTE UX KOODIWHATHI.

2. N306pasure KOOPAHHATHYIO IUIOCKOCTD, KaK Ha pHCyHKe 28.4. OT-
MeThTe Touku A(2, 1), B(1, 3), C(4, 2), D(-3, 2), E(-2, -3), F(3, -2).

3. Ha koopayHaTHOH IVTOCKOCTH H306pa3iTe OTPE30K, KOHIIb KOTOPOro
HMMET KoopAuHaTh: a) (0,0) 1 (3,3);6) (-1, D) u (2,1);8) (-2,-D u
(1,-3).

4. Ha xoopauHaTHOH IocKocTH n3obpasure yroa AOB, Ana KOTOpOro:
a) A(3, 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). Hajiaure ero Be/IM4UHY.

5. Ha KoOpAMHATHO#H IUTOCKOCTH H306pasuTe yrou ABC, 4149 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). HaiianTe ero BeusuHy.

6. Ha xooparHaTHOM IIOCKOCTH HAapUCYHTe JOManyio ABCDE, 1A Ko-
TOpoH: a) A(2, 0), B(2, 3), C(-1, 3), D(-1, 1), E(1, 1). HaiiauTe eé znuwy.

7. Ha xoopauHaTHO#H mnockocTy usobpasure TpeyroabHuk ABC, s
Koroporo A(-2, -1), B(2, -1), C(0, 1). Kakoii 3T0 TpeyrossHIK?

8. Ha xoopauHaTHOH IUIOCKOCTH H306pasurte TpeyronbHuK ABC, s
xotoporo A(-2, 2), B(2, -2), C(0, 1). Kako¥ 3To TpeyTroNbLHAK?
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9. Ha KoOpAWHATHOM IIOCKOCTH H306pa3syTe YeThIPEXYTOMbHUK ABCD,
s KoToporo A(=2, 0), B(0, -2), C(2, 0), D(0, 2). Kakoi 370 4eTHPEX-
YTONBHHK?

10. Ha x00pAHHATHO TIOCKOCTH H300pasHUTe YeTHPEXYTONbHHUK
ABCD, ana xotoporo A(-2, 1), B(2, -1), C(3, 1), D(-1, 3). Kaxo# aTo
YeTHPEXYTONBHUK?

11. Ha KOOpAMHATHON MIOCKOCTH M306pa3HTE YETHIPEXYTONBHUK
ABCD, ana xoroporo A(-2, 1), B(2, 2), C(1, 4), D(-3, 3). Kaxo¥# 310 de-
THIPEXYTOJIBHUK?

12. Ha X0OpAHHATHOMN IUIOCKOCTH H306pa3uTe YETHPEXYTONbHUK
ABCD, ana xotoporo A(-2, -1), B(2, -1), CQ3, 2), D(-1, 2). Kaxoi 310
YETEIPEXYTONBHUK?

13. HaiiauTe KOOPAUHATH CepeAUHK oTpeska: a) AB; 6) CD; B) EF,
u300pakéHHOro Ha pHcyHke 28.5.

14. HafifuTe KOOPAUHATH TOYKH, CHMMETPHYHON TOYKE A(l, 2) (puc.
28.6) oTHOCHTeNbHO ToukH: a) O(0, 0); 6) B(2, 1); B) C(-1, 1). I/Iaoﬁpa-
3MTE 3TH TOYKM HAa KOOPAWHATHOH IUIOCKOCTH.

. A i\ _
LNV | U SUUIS: SUUIRE SRR WP R S i-4 .:..
------- .3 B b3 -
S Il O 2l..¢4 :
E.'Réfzf . et Citl B
v U R ARCEEE EEEL AR
\ D R
F a C‘ ...é. ............ -
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15. Ha¥zuTe KOOpAMHATH TOYKH, CHMMETPUYHOM Touke A(2, 3) (puc.
28.7) OTHOCHTEIbHO: &) ocH abeipice; 6) OCH OpAMHAT; B) Hayasna KOop-
AuHaT. U306pasure 3TH TOUYKM Ha KOOPAMHATHOM ILTOCKOCTH.

16. HaiipuTe KOOPAWHATH TOYKY, IOAYYEHHOH HOBOPOTOM TOYKM
A(2, 3) (puc. 28.7) BOKpYT Hayaia KOOpAUHAT Ha yroa 900: a) mpoTue
4acoBOi cTpeniky; 6) mo 4acoBoii cTpenke. M306pasuTe 3TH TOYKH HA
KCOPAUHATHOM IUIOCKOCTH.

y,
------ 4 vl ?
3 $Al i NE.igl | 4
........ 2l .. BRI Y N N A
1 i ia
_.'1 3 -2-10 2 4?

17. Haiiagure xOOpDAMHATH TOYKH, CHMMETPHIHON TOYKE A(2, 3)
(puc. 28.8) oTHOCUTenbHO NpaMoit: a) a; 6) b: B) c. Uaobpasute 31U
TOYKW Ha KOOPAMHATHOM IVIOCKOCTH,

18. Touku N(..., 3) u M(2, ...) CHMMETPHYHB OTHOCHTEILHO OCH OP/IHM-
HaT. Hal{gure nponyiesnbie X0OpAHHATH 3THX TOYEK.

19. Ha xoopauHaTHO! IIGCKOCTH M306pa3iTe TOUKH ¢ [e/I0UHCIEH-
HHIMM KOODAMHATaMH (X, ¥), ARA KOTOPHIX BHINOJIHAETCA paBEHCTEO:
ay=x6)x+y=1.

20. Ha xoopaAMHAaTHOM IUTOCKOCTH H300pa3nTe TOYKU C HENOUHCIEH-
HBEIMM KOOpAWHATAMHU (X, ¥), A1 KOTOPLIX BHITONHAIOTCH HEPABEHCTBA:
Ax2+y2<2;6)1<x2+y2 <3,

21. Ha KOOpAMHATHOR IVIOCKOCTH H300pasuTe TOYKHU C LETOUUCIEH-
HBIMH KOOPAMHATAMH (X, y), A/18 KOTOPHIX OZHOBPEMEHHO BHITOIHAIOTCS
HepaBeHCTBA 0 < x < 3,-3 <y < 2.
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22. Ha KoOpAMHAaTHOM IUIOCKOCTH HapHCYHTE KBaZipar, y ABYX [IPOTHBOIO-
JIOXKHBIX BEPIIUH KoTOporo koopauHarsl: (0, 0), (3, 3). HaiipgrTe €ro riomaap.

23. Ha KOOpAMHATHOM IUIOCKOCTH HAapUCYHTe KBa/paT, ABE NPOTH-
BOTIONOXKHEIE BEPIHMHBI KOTOPOr0 MMEIOT KOODAMHATEL: -3, 0), (3, 0).
Haiigure ero mwioniajp.

24. Ha KOOpAMHATHOM IUIOCKOCTH HapHCyiTe YeTHIPEXYTONBHHK, BEP-
IOMHBE KOTOPOTG MMEIOT KoopAUHaTh: (3, 3), (-1, 3), (-1, -1), (3, -1).
HaiiauTe ero mwioniagp.

25. Ha KOOpANHATHOH IVIOCKOCTH HAPHCYHTE YeTHIPEXYTONLHUK, BEp-
HIMHBL KOTOPOro UMeI0T koopauHats: (-3, 1), (1, -3), (3, ~1), (-1, 3).
HaizauTe ero IVOmaahb,

26. Ha KoOpAMHATHOM IUIOCKOCTH HapUCyHTe JeTHIPEXYTOJIBHUK, BEP-
IIKHBl KOTOPOro UMEKT KoopauHarthi: (-3, -3), (1, -1), (3, 3), (-1, 1).
HaiiauTre ero mwiomasasb.

27. Ha xoopAMHaTHOA TIOCKOCTH HApHCYHTE IeCTHYTOMBHUK, BEPIIH-
HBI KOTOpPOro MMEIOT KoopauHaTsL: (2, 0, (1, 2), -1, 2), (-2, 0), (-1,-2),
(1, -2). HaiiauTe ero rnAocIaib.

28. Ha KoOp/AMHATHO TVIOCKOCTH HAPUCYHTe IOMaHYI0, BEPIIMHEL KO-
Topoit uMeroT Koopausark: (1, 03, (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). OuepTasus KaKoro ;KUBOTHOTC OHA HATIOMMHAET?

29. Ha xoOpAHMHATHOHN IJIOCKOCTH HapucyuTe JOMAHYIO, BEPIIHHBI
KOTOpO# NMEI0T KoOpAMHATEL: (4, 0), (3, 1,5), (1, 2), (-1, 2), (-4, 0,9),
(-6: 2): ('5)53 0): (_6, _2): (_4; -0:5)3 (_1: "'2): (1, —2), (3: —1’5), (4a 0)-
OuepTaHHsl XOr0 OHa HAMTOMUHAET?

30. Ha KOOpAMHATHOM IVIOCKOCTH HaPYCYHTE JIOMAHY!0, BEPIIMHEL 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, -0,3),
('_3:5a —1): (_435: _'2): (_535: _2): (_5: "1): ("'435; -1)! ("4:5: 2)3 ('-5: 1):
(5,5, -1), (-5, —1). O4epTaHHA KaKOX NOPOAEL cobaxy OHa HATIOMHUHAET?

31. Ha KOOpAMHATHOM JUIOCKOCTH HAPHCYUTe IOMAHy0, BEPLIMHAL KO-
TOpOil KMeloT KoopAUHaTsL: (O, 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). OuepTaHHA KAKOH NITHIEI OHA HanoMHHaer?




OTBETHBI
§ 1. Touku, npsaMEIe, NIOCKOCTH
1. OpHy Wiy HM OAHOM. 2. [IATH MPAMEIX, AECATH TOYEK TIOTIapHBIX NepeceyeHHil.

3. Touku A, B, C, D NnpuHaIe)KaT OAHOMN npsamoii. 4. [Ipamele a, b, ¢, d nepecexaiorcs

B OAHO¥ Touke. 6. Tpu. 7. Illects. 8. Jlecars. 9. [TarHaanaTs. 10. Hu OZIHOH, OfIHY, ABE
win TpH (cM. puc. 1).

b (3
T b c ¢ b
b a @
a a
a) 6) B) / r) \

11. Cm. puc. 2. 12, Cwm. puc. 3.

.

/ \\ %
Puc.3

13. Cm. puc. 4,

c D D B D

B

a)!

14.auf,bue,cug,duh,pugq.
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§ 2. JIyun, oTpe3ku
1. a) Zise; 6) Tpu; B) ueTsipe; T) n + 1.
2. Cwm. puc. 5.
Ei C C
N
I D
Ci.~t { b .4 4 | & D E
B B
A B A
a) 6) | B)
Puc.5
3.a) u x); 6) ue); B) ur). 4. Cm. puc. 6. 5. Cm. puc. 7.
B A B
D F F
H
c| E
G E
D
Puc. 6 Puc.7
6. Cm. puc. 8.
E &
a) 6) B)
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7. CM. puc. 9.

.
8.5,4,1,6,3, 2.9, Orpeaky pasHHL.
§ 3. HamepeHne FJIMH OTPE3KOB

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

§ 4. IoaynaockocTs | yroa
1. a) 4;6) 7; 8) 11. 3. a), 1), e) [a; 6), ), A) HeT. 4. a) 6: 6) 4. 6. 12. 7. a) AOB, BOC,

COD; 6) AOC; 8) AOD, BOD. 8. a), 1), w); 6), r) 3); B), &), %). 9. PQR. 10. 3,2,56,1,4.
11. CM. puc. 10.

Q R

(&) A

12. /ipa. 13. a), B) HeT; 6) Aa. 14. a) AOB u DOE, BOC 1 EOF, COD u FOA, AOC H DOF,
BOD n EOA, BOF u COE; 6) AOB u BOD, AOB ¥ AOE, BOC u COE, BOC v BOF, COD u DOF,
COD n COA, DOF u EOA, DOE u DOB, EOF u FOB, EGF u EOC, FOA u AOC, FOA v FOD.
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15. Cm. puc. 11.
/
/
F FL
a) 0)
Puc. 11
16. Cm. puc. 12.
< ¥
a) 0) :
Puc. 12
17. Cm. puc. 13.
B
(0,
N
[\
a) _ 6):
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§ 5. Hamepenne BeJTUIHH YIIOB

1, a) 90°; 6) 45°; B) 135°; r) 180°; ) 90°; e) 45°; ) 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)

8.45° 135° 9. a) 90°; 6) 45°; B) 270°; ) 180°: x) 270°;e) 135°, 10. 45°, 11. 30°. 12, 45~,
13. 90°. 14, 142°. 15. 60° u 120°. 16, a) 75° 1 105°; 6) 70° & 110°; B) 36°m 144°; 1) 90°
n90°. 17. a) 72° 1 108°; 6) 54° u 126°; 8) 55°u 125°; 1) 88° u 92°, 18. 30°, 150, 150°.
19, 36° n 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) 10e,

§ 6. Jlomannie

1.9.2.20.3.0,1,2,3,5, 7. 4. a) 48; 6) 71. 5, muuu papHHl, 6. J1HHa TOMaHo#
AB,C MeHbIe LMK T0MaHOR AB,C. 7. Cm. puc. 15.

RN

8. a) B BuyTpH, C cHapy»u; 6) B BHyTpH, A 1 C cHapy@x#.
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9. Cwm. puc. 16

.....

10. a) 6; 6) 10.
§ 7. MHOTOYrOJIBHUKH

1. 6), r) - MHOTOYTONBHUKH; a) B) — HET; T) — BBIMYKJIBII; 6) — HeT. 2. YKC/I0 BepIIHH
PaBHO YUCIY CTOPOH. 5. a) 2; 6) 3; B) 4. 6. a) 2; 6) 5; B) 9. 7. a), 6), B) Her. 8. a) Jla,
NATUYTONLHUK; 6) A3, YeTHIPEXYTONbHHK; B) Aa, IIECTHYTOJIbHUK. 9. 7. 10. Cm. puc. 17.

A4

a)

B)
Puc. 17

11. Het. 12. Cm. puc. 18. 13.a) 5;6),8) 7. 14. a) 7; 6) 9; B) 16. 15. Cm. puc. 19.
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§ 8. Tpeyronsauku
1. ABC, ADC, BCD, BDE, CDE. 2. Cm. puc. 20.
C C B
A B
A
a) 0)
Pue. 20
3. Cm. puc. 21.
C B C
A ; A B
a) 6) .
Puc. 21
4. CMm. puc. 22.
c
/ C..
2\ ! 1B .
/ V74
= D'H B -t i A D I
a) 6) B)
Pue. 22

5. a), 6) Her; B) Aa. 6. 0,8 M. 7. 3,5 M. 8. 75 cm. 9. 20 cm m 10 em. 10. 12 cM, 18 cm,
24 cm. 11. 15 em.
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§ 9. YeThIpEXyTroOIALHUKHA
1. Cm. puc. 23.
D C D
A B
a)_| O | i i
‘Pumc. 23
2. Cm. puc. 24.
' D
' D ™~
Al L/ /
/ ~_/
a) 2 6) -
Puc. 24
3.a) 14; 6) 5 (puc. 25).
i 1D
D cl i
LA
A B
2) 6)|
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4. Cm. puc. 26.
ci D
A
D B C
_.;_ B
a) ! i 6)
Pue. 26
5. a) 16; 6) 4 (puc. 27).
C [
D C
D B
- B
8) Al ide
Puc. 27
6. 3. OaH U3 HUX NOKa3aH Ha pUcyHKe 28. 7. 4 U 2 (puc. 29). 8. 9.
, C | 1
D C.; D
e A< DI
--:ﬁ;‘\ A
; 753
a) 1 6)
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9. a), 6) 4 u 2 (puc. 30).

1 : D
D C C
/ b
a) A B 6) A
Puc. 30
10.2) 4u 3; 6) 31 2 (puc. 31).
D C D C
\ b
Puc. 31
§ 10. MHOrOrpaHHMKH
2. Cm. puc. 32.
o P P
/f " 7 g
,O" ,J' ’r" ,1
a) 6)
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3. Cm. puc. 33.
a) 6)
]
5. Cm. puc. 34.
A ——— —
- "
K
» - - .
" - . ”
a) 6):
W
6. Cm, puc. 35,
.
T
a) 6)
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8. CM. puc, 36.

W " o -
a) - - 6)
I
10. Cm. puc. 37.
\
a) 6)
.
12. Cm. puc. 38,
/.'A:\\‘\ /4\"‘ N
L8 \ o
J,‘c \ ‘/ “\
V4 \ AN
)£ \ / ")
a) 6)
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14. CM. puc. 39

———
-
r
o
-

a) 6)
.

15.a},6)B=8,P=12,T =6, 16.2)B=6,P=9,I'=5;6)B=8,P=12,T = 6;
B)B=10,P=15I'=7;r)B=12,P=18,T = 8.17, a) la; 6) Het; B) HeT; I) Aa; &) Aa:
e) Aa. 18, a) 6-yronsHUK; 6) 12-yTONBHUK; B) 34-yronprni, 19.a) B=4,P=6,T = 4;
6)B=5P=8Tr=5pB=7P=12T= 7;r}B=6,P=10,T = 6. 20. a) lIa; 6) Aa;
B) Aa; T) HeT; A) Aa: €} aa. 21. a) 4-yronbuuk; 6) 21-yroNLHUK; B) 59-YTOABHHK.

§ 11. Mogeanpopanue MEHOTOTPAHHHKOE
1. 8}, A}, %). 2. a), 6), B), &), ). 8. a), 6), B), A1). 4. a), 6), ), €).
§ 12, IIpaBuAbHEBIE MHOrOTPaHHEKH
5. )B=4,P=6,I=46)B=8,P=12,T=6;8)B=6,P=12,T=8;1) B = 12,

P=30,I'=20; 1) B=20,P = 30,1 = 12. 6. Her. 7. He sapnaeTca NpaBHALHEIM, B= 32,
P =60, T = 30. 8. Oxraszap. 9. Oxrasapa (puc. 40). 10, TeTpasapa (puc. 41).

| e /‘\‘ ........
) Z i\
P -"?' S o _ /: Lol
_ —:n" ;// i 7. =
TR AP L\ 4
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11. Ky6a (puc. 42). 12. lonexaszpa (puc. 43).

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

§ 13. ITonynpaBuIbHBEIE MHOTOrPAHHUKHN

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; 1) B=60, P=90, I'=32; a) B=60, P=90,
I'=32. 3. YceuéHHOro uKocaszapa. 4. Kybookraszap (puc. 46), B= 12, P = 24, T = 14.
5. Ky6ookraazp (puc. 47),B=12,P = 24,T' = 14. 6. Uxoconozexaszp (puc. 48), B = 30,
P = 60, I' = 32. 7. Uxocozoaexaszp (puc. 49),B=30,P=60,T = 32.
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8. [IATHYTOBHOH aHTHNPU3MBL 9. YCeuEHHOro Ky6a. 10. Ky6ookrasapa.

§ 14. 3Bé3quaThie MEHOrOrpaHHHKH

1.5.2.3.3. 3. 4. Ky6a u okrasgpa. 5. /lByx MKocaszpos. 6. Mkocasapa u goaexasapa.
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§ 15. OxpyREOCTD H EPYT

1. 2) O4 < R; 6) OA > R. 2. Becxoneuno MHOT0. 3. Beckoreuro MHOTO. 4. 110 mm.
5. 10 cM. 6. 1 cm. 8. Cm. puc. 50.

D
L
D C
¢ ¢
A (8] C 0
¢ ¢ ¢ L 2
A
¢ ®
B
Py
a) B 5)

9.2u4. 10. 21 4. 11. 1,5 cm. 12. 12. 13. Konpuom HasniBaeTcd QUrypa, cCOCTOAMAN
73 BCEX TOYeK A IUTOCKOCTH, YAAMEHHHX OT AaHHOH TouKM O Ha PacCTOAHHUE OA, anst
KOTOpOTro AMA HEKOTOPHX HOJOMHTSNEHRY YHCEen r 1 R BRIIOMHAIOTCA HE]_JaBEHCTBa
r <OA<R. 14. Iipe. 15. Hu oaxoti, oguy uny age. 16. 3 wmi 4, 17. a) Kacatores BHY-
TpeHHMM ofpasoM; §) mepeceKaiored; B} KacaloTcsa BHENTHHM o6pa3oM; I’} He HMEIOT
ofmux Touek (puc. 51).

Sotte

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 kM.
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§ 16. F'eomeTpuueckue MecTa TOUEK

1. Cm. puc. 52.
0 o (0]
a) 6) B)
Puc. 52
2. Cm. puc. 53.
A B
A B B A
2) Lot 614 B)
Puc. 53
3. Cm. puc. 54.
Cc A Cc C
A B
B A
a) 6) B) B
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4, Cm. puc. 55.
C
A B
a) 6) B)
Puc. 55
5. Cm. puc. 56.
A B
a) 6)
6. CMm. puc. 57.

a)
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7. Cm. puc. 58.
A
a) 6)
Puc. 58
8. Cm. puc. 59.
A
a) 6)
Puc. 59
9. Cm. puc. 60.
A
a) 6)
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10. Cm. puc. 61.

11. Cwm. puc. 62.
C ‘
’ \\
s et CJ_ B | G B
s N i ~7M
. ! "
,' S 1 Cz _ " 7\:\ CS
Ais ,'B v, A
X . Cs ‘f Ra
. Fid S AT Cs
. ‘I N AL
»
C, A 'e, 7V {7
L i L

C Cs Cz ICa Cy Soi iy G
4

’
' . N
W PR Y sy’ ___“ il /I' ‘\ » Cﬁ
. = i - ’ L)
'f \‘ CIDG ‘J' }" );2 iB = >' Y
2 > 3 M LA a %
: B 7 . i
C. C. i Coi ay ! IC& ’ < 1]
: i T O T T O Ca) By

2) ‘ TG 8 Cr B)
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§ 17. I'pacdhnr

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

X &

3. Her. 4. a), B) Her; 6), r) ga. 5. a), 6), 1), ), %), 3). 7. 1. 8. Het; 3. 9. 4. 10. Ja.
11. 6. 12.10.18.18. 14. 8, 15. 12. 16. 9.

§ 18. Packpamusanne KapT

1. [ise. 2. a) 3;6) 2; B) 3; 1) 4. 3. 2) 4; 6) 4; B) 2. 4. 3) 4; 6) 3;8) 2; 1) 3; A) 4. 5. a) 4;
6)2.6.a)4;6)4;B)3;1)4;a) 4. 7.4) 2; 6) 2.8.a) 3;6) 3.9, a) 2; 6) 2. 10. a)3:6) 3.

§ 19. IleaTpannHan cuMMeTpUA

1. Cepeauna oTpeska. 2. a) Her; 6), B) #a. 3. Ia, HanpHMep, TpAMas BMeeT HecKo-
HEHHO MHOTO LeHTPOB CHMMETPHH. 4. I3, HAIIDHMEP, NEHTP CMMMETPHH OKPYKHOCTH.
5. 6), B), 1), ). 6. CM. puc. 66.
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7. Cm. puc. 67.
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8. CM. puc. 68.
9. Cm. prc. 69,

'
.
H 1 '
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Cm. puc. 70.

10.

wadesmradeswrndarr .
.

P -
]
3
.
.
-

[P -

11. Cm. puc. 71.

FrrrarpaEe

12, a) Her; 6), ) Aa (puc. 72).

T -,
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15. Cm. puc. 75.

16. Cm. puc. 76.

H,I,N,O,S, X, Z.
Puc. 76
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§ 20. Oceran caMMeTpHSA

1. [lpaMas, copepXaman oTPE3OK, a TAKKe IPAMan, NEPEHANKYIAPHAS OTPE3Ky
TIPOXOAAWIAA JE€PE3 ero cepesinHy. 2. a), 6, B} Aa. 3, a}, 8), 1), x). 4. Cum. pHc. 77.
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7. Cm. puc. 80.

8.2a) 2;6) 4;8) 2.9.a) 3;6) 5;8) 6. 10.2) 2;6) 4. 11.a) 5; 6) 6. 12. Cwm. puc. 81.

A, B E K, M,H,O0,II,C, T, &, X, III, IO.

13. Cm. puc. 82.
A,B,C,D,E,H I, MOT,U,VW,X,Y.
Puc. 82

§ 21. IToBopoT

1. Cm. puc. 83.
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2. Cm. puc. 84.
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5. Cm, puc. 87.

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

2. 2 (puc. 89).

§ 22. IlapkeTs:




Omse

4. 3 (puc. 91).
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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.
.

5. Cm. puc. 111,

———+—

A Al A2 As
I
6. Cu. puc. 112.
e .
A A, A, Ay A, Ay B
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§ 24. Pazpe3anusa

1. Cm. puc. 124,

a) 6)

2. Cm. puc. 125.

3. Cm. puc. 126.

a) 6)
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4. CmM. puc. 127.

5. CMm. puc. 128,

a)

6. CMm. puc. 129.

a) 6)
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7. Cm. puc. 130.

;

8. Cm. puc. 131.

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

a)

11. Cm. puc. 134.

a)

0)

12, Cm. puc. 135.
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13. Cm. puc. 136.

a) 6)
‘Puc. 136

§ 25. Ilnomans

1.a) B4 pasa; 6) B9 pa3. 2. a) B4 pasa; 6) B9 pas. 3. a) YmeHbIIMTCA B 2 pasa; 6) yse-
nuanTcs B 3 pasa.4.a) ua),B) ur).5.a) 20; 6)12.6.2a)5;6)5.7.1,75.8.4.9.2) 6; 6)
8.10.a) 3;6) 6.11.a), 1), €),%) U3); 6) ua).12.a) 8;6) 12.13.a),8), 4), e);r),3),n).
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) Oany yeTBEPTYIO; 6) O/IHY BOCh-
My10; B) OAHy mecTyo. 23. 8.

§ 26. O0BéM
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 cv®. 10. 62,5 r. 11. 60 % 12. 30. 13. 15. 14. 1/6. 15. 20 cm.
§ 27. Ilnomaab NOBEPXHOCTH

1.94. 2. B 9 pas. 3. B 4 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 cm 12. 54. 13. 8. 14. 4.
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§ 28. KoopauuaTe!

1.A(3,1),B(2,3),€(1,2),D(-2,2),E(-1,-2),F(4,-1). 2. Cwm. puc. 137. 3. Cm. puc. 138.

B




259

Omsemut

paBHOGEIPEHHbIN.

6. Cm. puc. 141; 10. 7. Cm. puc. 142

8. Cwm. puc. 143; TynoyroznbHbit. 9. Cm. puc. 144; kBazpar.

TapasuiesiorpaMM.

.
H

10. Cwm. puc. 145; npsamoyronsauk. 11. Cum. puc. 146

a
Xz

;

_
i

i
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12. Cwm. puc. 147; pasHo6epernas tpanenus. 13. a) (1, 2); 6) (2,-2); B) (-1,5,-1).

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

16. Cwm. 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).
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19. Cm. puc. 153.

9.

puc. 156

21. Cwm. puc. 155. 22. Cm.
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16.

18. 24, Cm. puc. 158;

3

23. Cwm. puc. 157

CwMm. puc. 160; 12,

; 16, 26.

puc. 159

25. Cwm.

; 12. 28. Komika (puc. 162).

27. Cm. puc. 161
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29, Puifa (puc. 163).

30. Taxca (puc. 164).
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31. Crpayc (puc. 165).
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IMPOTPAMMA gasa 5—6 kaaccos

OCHOBHBIE NTIOHATHA '€ OMETPHH

Touxy, IpAMEIe, IUTOCKOCTH. JIydH 1 OTpe3KH. B3auMHoe pacio/ioxeHe
TOYEK | NPsAMBIX Ha IDTOCKOCTH. [lapajyieibHbIe B NIEPICHARKY/SPHbLIE
IpsAMBIE,

Xapaxmepucrmuxa 0CHOBHBLX 81008 0eIMENBHOCITU YUEHUKA!

— [IOHMMATh, HAeATH3anMeil KaKUX OOBEKTOB ABIAIOTCA TOYKH, IPAMEIE
¥ IUTIOCKOCTH;

—u3obpaxkars, 0603HaYATh M HA3KIBATH TOYKH, IIPAMBIE, JIYIH, OTPE3KH;

~ yCTaHABJAKBAThH B3aHMMHOE PACIoOCKeHHE TOYEK M NPAMBIX Ha IUIO-
CKOCTH;

— pemars 387294 KOMOUHATOPHOTO XapaKTepa Ha B3aNMHOE Paciosio-
JKeHUe TOYeX ¥ IIPAMBIX Ha MIOCKOCTH.

OTpe3KH M yIasl

CpaBHeHHE OTPE3KOB. PaBeHCTBO OTPE3KOB. CnoxeHne M BEIMUTAHHE
OTpe3KoB. iaMepeHMe JUTHH OTPEe3KOB. EAVHUITEI M3MEPEHMS JIHHEL.

[ToayIuiocKoCTh M yrojl. Buabi yIvIOB: OCTpRIE, NPAMBIE, TYIIBIE YIVIb,
pasBEpHYTHINA yrojl, CMeXHEIE ¥ BEPTHKANbHAIE YIIBL. CpaBHEHHE YITIOB.
PaBeHCTBO yIvioB. C/OXKEHHUE U BHIYMTAHHE YIIOB, BHCCEKTpUCA yTia.
I'pagycHas senndiHa yrna. MamepeHye BeIUUH YTJIOB.

Xapaxmepucmuxa 0CHOBHbIX 61008 0eaMeNbHOCITU yHeHuKd:

— CpaBHMBAaTh OTPE3KH M YCTAHABAMBATD WX PABEHCTBO;

— ¥3MEpATH ATHHEL OTPE3KOB C IIOMOMIBIO THHEHKH;

~ OTK/JIAABIBATh OTPE3KH! 3a/IaHOM J/TMHEL;

— n306paskaTs, 0603HAYATE U HASHIBATh YL

— YCTaBABAMBATh BUABI YTJIOB;

— cpaBHUBATD YIJIbI B YCTAHABAMBATH MX PABEHCTBO;

~ IPOBOAUTH OMCCEKTPHUCY YIAA;

— H3MepATh TPaJyCHble BeTHYHMHM YIVIOB € IOMONIBIO TPAHCIIOPTHPA;
— u306paXaTh YEMH 3aAHHBIX IPaAyCHBIX BeTIUH,;

~ pemiaTh 3aa4y Ha HAXOXIEHHE JJIHH OTPE3KOB U BEJIAIHH YIJIOB.
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JIoMaHEIe H MHOTOYTONBHHKHA

Jlomanas. [IpocTrie ¥ 3aMKHYTHE NoMaHsie. JUIMHA JoMaHO#. MHO-
POYrOMBHUK, JIMaroHaly MHOrOYTOJbHMKA. BRINYKUIEIE M HEBHITYKJIEIE
MHOTOYTO/IBHHKH. [IpaBHIbHEIE MHOIOYTONBHHKH. 3BE3/4aTEIE MHOTOY-
TOALHUKH. [lepMeTp MHOTOYTONBHHKA.

Xapaxmepucmuxa 0CHOSHbBIX 81008 OeAMENLHOCMU YHeHUKA:

- M300paskaTh, 0603HAIATb H HA3BIBATD IOMAHBlE H MHOTOYTO/IbHHKH;

- YCTaHABJIMUBATh BUJ MHOTOYTOJIEHHUKOB,

— IIPOBOAUTDH AHATOHANM MHOT'OYTONBHUKA;

— HaXOAHXTh JUINHY JIOMaHOM’ U NIEPUMETP MHOTOYTONbHUKA.

TpeyroabHHKM M YeThIPEXYTONbHUKA

TpeyrombHuK. OCTPOYTONbHEIE, IPAMOYTONBHEIE, TYROYTONBHEIE, PaB-
HobeZpeHHEE, PABHOCTOPOHHHE TPEYIIbHUKH. I'unoreHysa U KaTeTk
NPAMOYTOIBHOT'O TPEYTONBHUKA. BEICOTa, MeMaHa ¥ 6HCcceKTpHCca Tpe-
YrOJIbHHKA. _

JeTHIpEXYroNbHUK. BHITYKAblE M HEBHITYKAbE YETRIPEXYTONBHHAKHL
IIpAMOYTONbHUK, KBajpaT, NapaUIelorpaMM, poM6, Tpamneiyda. PapHo-
GeApeHHas ¥ IPAMOYrOAbHAA TPaNeryHy.

Xapakmepucmiika 0CHOSHbLX 8U008 JeLMENLHOCIU YUeHUKA:

— u306paxxarh, 0603Ha4aTh U HA3HIBATH TPEYTOALHHKY H YETHIPEXy-
rOJIbHUKH;

— YCTAaHABIMBATD BUJ TPEYTONBHUKOB K 9€TRIPEXYTONLHHKOB,

— IPOBOJMTE BEICOTHI, MEAUAHEI H OGHCCEKTPUCH TPEYTONbHHKE;

— PCIIATD 3a4a4N Ha HaXOXAEHUE CTOPOH H YINOB TPEYTONLHUKOB M
YETHPEXYTONBHHKOB.,

Oxpy:xHOCTE. FeoMeTrpHueckue Mecra Touek
OKPpY>KHOCTD ¥ KpYT. LIeHTp ¥ pasuyc oKpyXHOCTH. Xopaa # ;pamerp
OKPYKHOCTH. B3auMHoe pacnoioxeHue AByX okpyxHocTeil. JInuna

OKPY>KHOCTH.
leomerpHyeckoe MecTo Touek. [IpuMepst.

Xapaxmepucmuxa 0cHO8HbIX 8UO0EB JeAMEALHOCU YUEHUKA:
— H300paxkaTh OKPYXKHOCTH U KPYTH;
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— OTMEYATh LIEHTP OKPYKHOCTH, IPOBOAMTD PaZHYC, AUAMETP U XOPAH
OKPYKHOCTH;

- YCTaHABJUBATH B3AUMHOE PACTIONOXKEHHE IBYX OKDYKHOCTEH;

— Haxo/ITh MPUOIIDKEHHOE 3HAYEHHE JIMHEL OKPYKHOCTH;

— pelllaTh 3aja4{ HA HaXoXJeHue M H3006paxkeHne reoMeTPpHIECKHX
MECT TO4EK.

*Tpadsi. Kpusnie

I'padri. Bepumus u pé6pa rpados. [IpuMepsi rpadoB. YHUKypCaabHbE
rpadsl. 3aga4a Ditiepa o kEHUTrcOeprcKUx MOcTax. 3aja4H O pacKpaill-
BaHKHM KapT.

KpuBhi¢, KaK TPAeKTOPHM JBIDKEHMA TOYEK: LUKJIOHAA, KapAHOMAa,
acTpoMAA.

Xapaxmepucmuxa 0CHOBHbIX 8U008 OeAMENbHOCTIL YHEHUKA:

~ NIPUBOZMTS IpUMepH rpadoB 1 n306pakaTh rpadsr;

— YCTaHABAVBAT YHHKYPCAILHOCTh rPadoB;

— pelllaTs 334241 Ha PacKpalluBaHHe KapT;

~ p306paXkaTh KPHUBEIE, KaK TPAEKTOPHUH ABYIKCHNA TOYEK: IUKIOHAY,

KapIBOUAY, aCTPOMAY M JIp.

CammeTpna

ILleHTpanbHas CUMMETPHA. LIeHTpaNbHO-CHMMETPHYIHBIE GHUIYPBL.
IlpumepH!.

OceBas cnmMeTpua. [TpUMepHL.

IMosopoT. CuMMeTpHs n-ro nopaaxa. [Ipumeph.

TTapkeTH Ha IVIOCKOCTH. [IpaBIIBHEE TAPKETEL

Xapaxmepucmuxa 0CHOGHbBIX 81008 OEATNEAbHOCINU YHEHUKA.

- H306paKaTh GUTYPY, LEHTPAIBHO-CHMMETPUIHYIO0 JaHHOM;

— YCTAHARIMBATDL LEHTPAILHYIO CHMMETPUYHOCTS GUTYP M HaXOAMTh
HX EHTP CHMMETDHH;

- u3obpaxaTs Urypy, CAMMETPHYHYIO JAHHOM OTHOCHTENbHO 3a/aH-
HOM OCH;

— HAXOAWTH ¥ U306paXaTh OCH CUIMMETDHH 3aJaHHEIX QUryp;

— u306pakaTth GUTYpy, NONYYEHHYIO IOBOPOTOM JaHHO# GUTyph! Ha
JaHHBIH YTOJI BOKPYT ZAHHOH TOYKH;
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— BBIACHATD IOPAXOK CHMMETPHH JaHHOH QHUTYDHE ¥ N306pakaTh LeHTp
CUMMETPHH;

- M306paaTh MapKETHl Ha IVIOCKOCTH, BLSICHATD BO3MOXKHOCTB IIOCTPO-
€HHA MAPKETOB H3 33/laHRbIX MHOIOYTO/IbHHKOB.

MHOrorpaHHHuKH

IlorATHE MHOrOTpaHHMKA. BepmuHn, pé6pa U rpaHM MHOrOrpaHHH-
Ka. BoIyK/ble W HEeBBITYKIBIE MHOTOrPAaHHHKH. Ky6, mapamierenumnes,
npu3Ma, nupamMua. [IpasuibHble, HOAYTIPABWIbHBIE H 3B&34aTHE MHO-
rorpaHHUKH. Pa3séprku. MogemMpoBaHHe MHOTOTPAHHMKOB.

Xapaxmepucmuxa 0CHO8HbLX 8U008 OeTNebHOCTIU YHEHUKA:

— H306paKaTh MHOTOTPAHHUKH;

= YCTAHABJAUBATH BHITYKJIGCTb M HEBBUTYK/IOCTh MHOIOIPaHHUKOB;
— HaXOAWTH TH(JI0 BEPUIVH, PEGep 1 rpaHeil MHOrOrpaHHHMKOE;

— U3TOTABIUBATD PASBEPTKU MHOTOTPAHHHKOB;

— MOAEAUPOBATH MHOTOTPAHHKKH.

Ilnomazas ¥ 00ném

Ilromaznp 1 e€ cBoiicTsa. EAMHMIK H3MepeHUA IUTOaAH. PaBHoBeMKMe
¢urypr. [Liomazp MpsiMOyToIEHYIKA, TApPaIeorpaMMa, TpeyTO/NBHHUKA,
MHOTOYTOJIPHEKA. 3a4a4H Ha pa3pesaHpe.

[Lromazs MOBePXHOCTH MHOTOTPAHHHKA.

O6B€M 1 ero cpolicTBa. EAMHHIN H3MepeHUA 06béMa. OFbéM [IpAMO-
YTOJIBHOTO Mapa/vie/IenNITeAa ¥ IPAMON MPU3MEL,

Xapaxmepucmuxa 0cHOSHbLX 8UJ08 JeAMeNbHOCIU YHEHUKA:
—HaXOWUTh IVIOIAAY QHUIYD, HCTIONB3YA GOPMYIIH ¥ CBOMCTBA IVIOIAAM,;
— YCTAHABAMBATh PABHOBEIUKOCTD GUTYD;

— pelars 3a/1a4M Ha paspesaHue;

— HaXOAUTH IUIOIHAJH [TOBEPXHOCTEH MHOTOTPAHHHUKOB;

— HaXOAUTb 06BEMb! MHOTOIDAHHHMKOB, HCIIONb3YA POPMYIIEL M1 CBOMCTEA
06BEMOB.
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KoopauHaTEI

I[IpsAMoyroabHad CUCTEMa KOOPAMHAT Ha IIOCKOCTH. Hawano koopAXHAaT.
KoopauuaTHble IpsAMsle: ock abciuce ¥ opanKar. KoopaAMHATE TOYKH.
MeToa KoopAUHaT.

Xapaxkmepucmuka 0CHO8HbLX 811008 0eSMEbHOCIIIY YHeHUKA:

- 1306paxkaTh IPAMOYTONBKYIO CUCTEMY KOPAMHAT Ha IVIOCKOCTH;

— HAXOJUTh KOOPAMHATE TOYeK U U300paXkaTh TOUKHU C 3a/laHHBIMH
KOOpAMHaTaMu;

— M306pakaTh OTPE3KH, IOMAHbIE, MHOTOYTONBHUKH Ha KOOPAMHATHOH
IUTOCKOCTH, 3aJaHHEIE KOOPAXHATAMHY CBOMX BEPIIMH;

— n306paKaTh OPYKHOCTH M KPYTH HA KOODAMHATHON IUIOCKOCTH, 3a-
AaHHBiE KOOPAUHATAMH DEHTPa M paJidyCcoM;

— petnarh 3a/a4d Ha HaxoAeHUe AIMH, YI7IOB, Iomaaei Guryp Ha
KOOPAMHATHON IIOCKOCTH.




IIPHMEPHOE INIAHHPOBAHHUE
XA 3 KIACCOB

(1 2ac B Hexemo, scero 68 gacos 3a Apa roaa)

Iaparpad Copepikanme Koamaecrno
yaebuuxa JaCOB
5-# knace

BroaHana 6ecena 1
1 ToukH, IpsIMBIE, IVIOCKOCTU 2
2 Jlyuu, OTpe3kn 2
3 VasMepeHue AIMH OTPe3KOB 2
4 IMonyTUtocKOCTE # yTONX 2
5 MaMepeHHe BeTMIHH YT/IOB 2

KonTponsHan pabora 1 1
6 JlomaHkIe 2
7 MHOroyroasHUKY 2
8 TpeyronsHuKU 2
9 YeThpEXyTroMLHUKY 2

KonrponbHan paora 2 1
10 MHororpaHHUKH 2
11 MozenrpoBaHHe MHOTOTPAHHUKOR 2
12 [IpaBUWILHEIE MHOIOTPaHHUKY 2
13 [NomynipaBUIbHEIE MHOTOTPAHHHUKH 2
14 3BE€374YaThie MHOTOTPAHHUKH 2

KonTposnpHad paboTa 3 1

O6obniaoliee NOBTOPEHHE 2




NPUMEPHOE NIJTIAHUPOBAHUE
nJda 6 KnaccoB

(1 9ac B Hegemo, Bcero 68 ACOB 3a ABA rOAA)

Haparpad Copep:xaHue Koan4iecTBo
yaeSHUKA 9ACOB
6-ii xnace

15 OKpY>KHOCTD M KPYT 2
16 leomeTpUyeCKHEe MECTa TOYEK 2
17* Ipadnt 2
18 PackpamuBaHue KapT 2

KoHTponsHas pafora 1 1
19 LleHTpanbHasn CUMMETPUA 2
20 Ocesast CHMMeTpUA 2
21 IloBopot 2
22 IMapkeTH 2

KouTponsHan pabora 2 1
23* Kpusrie 2
24 [liomans 2
25 Paspesauua 2

KoHTposnkHasa pabora 3 1
26 O61ém 2
27 [inomaze NOBEPXHOCTH 2
28 KoopaugaTh 2

KowrponeHnasn pabora 4 1

Q6obimarniee MOBTOpeHUE 2
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