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INPEANCJIOBHUE

JaHubIil yueOHUK IIpegHasHaueH AJId 8-X KJIAacCcOB 00Ieo0pa3soBaTEIbHBIX
mkoa. OH uMeeT paAf cnenuduuecKux ocodbeHHocTel. OcTaHoBUMCA Ha HEKO-
TOPBIX MPABUJIAX MIOJb30BaHUSA JAHHBLIM YUeOHUKOM.

3amaun, MpuUBeAeHHBIE B yUeOHUKe, ITOCIe KayKI0i TeMbI II0 CTeIIeHU CJIOMK-
HOCTHY YCJIOBHO pasaesieHbl Ha Tpu rpynnbl: A, B u C. B rpynmax A u B cocpe-
JTOTOUYEHBI COOTBETCTBEHHO 3aaUl JIeTKHe U CpegHell CI0MKHOCTH, a 3aJaul U3
rpynnsl C, B OCHOBHOM, IIpeJHA3HAUYEHBI AJIS yUAIUXCA KJIACCOB C yrIy0JIeH-
HBIM U3yUeHNeM MaTeMaTuku. TeMm He MeHee yualuecs, obaagaolue MareMa-
THUYECKUMHU CIIOCOOHOCTSIMM, MOTYT CAMOCTOSTEIbHO M3YUUTL 9T MaTEePUAJIBI
BO BHEYPOUHOE BpPEMH.

B yue6HUKe UMeIOTCS MPaKTUUeCKUe 3aJaH1A 1 3aJJaHU I Ha Pa3BUTHUE TBOP-
YeCKHUX CIIOCOOHOCTEeM, MaTepuasbl u3 ucropuu. OHU IIPpUBEIEHBI B KOHITE KaK-
IO TEeMBI.

Pemrats 3amauu Mo reoMeTpuu HEIIPOCTO, HO MHTepecHo. He Bcerma ymaer-
cs cpasy HaAWTHU pellleHre. B TaKoM ciayuae He YHBIBaiiTe, IIPOABUTE TepPIEeHUE
" HacTOWUYMBOCTL. HeycTaHHBIA HONCK, HEYTOMUMBIN TPYH ¥ BBICOKHE CTPEM-
JeHusd, HeCOMHEHHO, IPUHECYT BaM CBOU ILIOILI.

Ho6poro Bam myTu, pebdsral



NOBTOPEHUE MATEPUAIIA 3A 7 KITACC

IIOBTOPEHHUE MATEPHUAJA 3A 7 KJIACC

H3yuns maTepHajibl JAHHOTO pasgeia, Mbl JOCTUTHEM CJIEAYIOIIUX Iie-
Jei:

A BCIIOMHUM U IIOBTOPUM IIPOiJeHHBIE MaTePUabl;

k IIOATOTOBHMCA K M3YyUYE€HHNIO HOBBIX MaTepuaJiOB.

HOBTOpI/IM HEKROTOpPbI€ OCHOBHbBIC CBEACHUA, NU3YUYECHHbBIEC B 7 KIacce.

D 1) Kax BBl mOHMMaeTe TEPMHUH «IanumMerpus»? Ha-
A B v 30BUTE €e OCHOBHBIE (PUT'YypHI, KOTOPhIe MPUHUMAIOTCA 0e3
C olpezeJieHUs.
E 2) YTo TaKoe OTPe30oK u Jyu? 3aluIllnTe BCe OTPE3KU U
Puc. 0.1 Jyum, n3o0pakeHHnle Ha puc. 01.

3) Ilorkakure Bce mMapbl CMEKHBIX U BEPTUKAIbHBIX yI-
9 JgoB Ha puc. 02. KakoBa cymMMa CMeXKHBIX YIJIOB M KaKOBBI
4 BEJIUYNHBI BEPTUKAJIbHBIX YIJIOB?

4) Kakue mnpsMble Ha3bIBAIOTCS MePIEeHAUKYIAPHBIMY ?
Puc. 0.2 Kaxosa rpagycHas mepa npamoro yraa? (Puc. 03.)

5) IloxaxxuTte Bce mapbl: 1) BHYTPeHHUX HAKPECT JIeKAIIUX YIJIOB; 2) BHY-
TPeHHUX OJHOCTOPOHHUX YTJIOB; 3) COOTBETCTBEHHEIX yIJoB (puc. 04).

6) Kakue mpaMble Ha3bIBalOTCA MapaiaelbHbIMU? CKOJIBKO MPAMBIX, IIa-
paJLIeIbHBIX HAHHON IPAMOI, MOMKHO IIPOBECTH Uepes 3aJaHHYI0 TOUKY?

7) ITo puc. 05 copmynupyiiTe Tpu NpusHaAKa MapalaeJbHOCTA OIPAMBIX U
3aIMUINNTE UX KOPOTKO HA MAaTEMAaTUUYECKOM SI3LIKE.

Oobpaseu,.
I npusnak. Ecau npu nepeceue-
Huu 08yx npamvitx mpemueil (cexy- /8 =25=allb
weil) BHYMpeHHUEe HAKPecm JaeHa- | — U
wue yzavl pagHuvl, mo amu 0ee nps- /4= /6=alb
Mble napayenbhbl.




MOBTOPEHUE

8) Kakyro ¢urypy HaspIBaoT TpeyroabHukomM? ChopMyaupyiTe ero ompe-
nenenne. Ilo puc. 06 Ha30BUTE M YKAKUTE BCE €r0 BJIE€MEHTHI.

9) Uro maswiBaeTcAa MenuaHoi TpeyroabHuka? (Puc. 0.7.)

10) Yro maswiBaeTca 6uccekrpucoit yraa? (Puc. 0.8.)

B
B B
D D, D
A el
C Dz e A C

Puc. 0.6 Puc. 0.7 Puc. 0.8

11) Yro Takoe 6uccekTpuca Tpeyroabuuka? (Puc. 0.9.)

12) Yro Takoe BeicoTa TpeyroabHuKa? (Puc. 0.10.)

B (2
B
H
HI
1 3
C A H c A C

2
Puc. 0.9 Puc. 0.10 Puc. 0.11

13) KakoBa cymMMa BHYTPEHHUX YIJIOB TPEYTOJb- 4

Huka? Ilo puc. 0.11 zamuinuTe 5TO KOPOTKO HA MaTe-
MaTUYECKOM SI3BIKE.

14) Yro Takoe BHemHUHN yroa tpeyroabauka? Ilo-

Kasxkure nx Ha puc. 0.11. KaxoBa 3aBUCMMOCTH MEXK- B —A— C
Iy BHYTPEHHUM ¥ BHEITHUM YIJIAMU TPEYTOJbHUKA? Puc. 0.12
3anuInmnTe 9Ty 3aBUCUMOCTH IJIA KayKJOTO BHEIITHETO B

yrJa.

15) Kakoii TpeyroJibHUK Ha3bIBaeTCA PABHOOEIPEH-
ueiM? HazoBute Bce smeMeHTHI TpeyroabuuKa (puc. 0.12).

16) Kakoit TpeyroJabHUK Ha3LIBAETCSA PABHOCTOPOH-
aum? (Puc. 0.13.)

17) Kakoii TpeyroJIbHUK Ha3BIBAETCA IIPAMOYTOJIb- 4 ' C
HBIM? SamuINITe BCE SJIEMEHTRI TpeyroabHuKa (puc. 0.14). Puc. 0.13




NOBTOPEHUE MATEPUAIIA 3A 7 KITACC

B 18) CohopmynupyiiTe u 3aIUIINTe B KPaTKOi hopMe Ipu-
3HAKU PABEHCTBA TPEYI'OJLHUKOB, COOTBETCTBYIOIIUX PUCYH-
kam 0.15 — 0.17.

B B,
Al \¢ /\ /\
A ¢ AI Cz

Puc. 0.14
Puc. 0.15
B B,
A LI C .141 LI Cl
Puc. 0.17

19) Kakasa ¢urypa HasbIBaeTCs OK-
py*kHOCTHIO? YUTO Takoe 1MeHTD U pa-
nuyc okpys:kuHocTu? (Puc. 0.18.)

20) Yro Takoe xopma?

21) Kakas OKpYy’KHOCTH HasbIBa-
eTCsl OIMCAHHOU OKOJIO JaHHOT'O Tpe-
yroasauKa? (Puc. 0.19.)

22) Kak ompemensercsa
IIEeHTP OIIMCAHHOM OKPYK-
a_—. HocTu?

: 23) Kakasa mpsamas Has3bl-

A BaeTCsi KacaTeJIbHOI K OKPYK-

,,r’t\.% " mocru? (Puc. 0.20.)

Puc. 0.20

Puc. 0.21 Puc. 0.22 24) Kaxue OKpy:KHOCTU
HaA3BIBAIOTCSA KaCaIOI[MMCS
Ipyr apyra BHyTpeHHuUM (BHermHuM) obpasom? (Puc. 0.21, 0.22.)



25) Kakas oKpy»KHOCTb Ha3bI- (
BaeTcsd BIUCAHHOU B JaHHBIU Tpe- P
yroasuuk? (Puc. 0.23.) Bl

26) Kax ompegensercsa IeHTD Vi i
BIIMCAHHOI B TPEYTOJbHUK OKPYIK- e -
"HOCTH? 4 3]

277) Kakoii yros HazpIBaeTCs IeH- Puc. 0.23
tpanbHbIM? Kak ompeznesnsercs rpa-
nycHas mepa nyru okpy:xuocTu? (Puc. 0.24.)

3amauu

A

NOBTOPEHUE

b

Puc. 0.24

b

0.1. Haiigure rpagyCcHYIO Mepy CMEXXKHBIX YIJIOB, OOUH M3 KOTOPBIX B JBa

pasa 6oJibIlle JPYroro.

0.2. CymMa ABYX YyTJIOB, KOTOPBIE TIOJYYAIOTCSA IIPU
IepeceyeHnn ABYX NPAMEIX, paBHa 60°. Haligure rpa-
IYCHYIO MepPy 9TUX YIJIOB.

0.3. Ha puc. 0.25 1aTh IpAMBIX II€PECEeKAIOTCa B Of-
HOM TouKe. Halimure cyMMy 3aIlITPUXOBAHHBIX YIJIOB.

0.4. Haiigute rpagycHyO Mepy YIJIOB, KOTOpPhIE
MOJIYyYaIOTCS IIPU IIePEeCEeUeHUM IBYX IIPSAMBIX, €CJIHU
cyMMa Tpex U3 3THUX yIrjaoB paBHa 270°.

0.5. Haiimure yroa me:kay OHCCEeKTpHUCAMU CMeK-
HBIX yrioB (puc. 0.26).

0.6. OcooBaHMe paBHOOEIPEHHOTO TPEYTrOJbLHUKA
paBHo 10 cMm, a KaKkaasa u3 GOKOBBIX CTOPOH — 7 CM.
Haiigure mepuMeTp TpeyroabHUKA.

0.7. IlepumeTp paBHOOEAPEHHOTO TPEYTrOJbLHUKA
pasen 32 cm, a 6okoBaa cropoHa — 10 cm. Onpenpenan-
Te ero OCHOBaHIUeE.

0.8. Eciu kaXOaplii M3 OBYX VYIJIOB TPEYTOJb-
HUKa paBeH 60°, TO Takoil TpeyroJbHUK pPaBHO-
croponHuii. [lokaKkuTe 3TO.

0.9. Orpeskun MN u PQ@ mepeceKamwTcd B TOU-
Ke O u mensTcsd S9TOHM TOUKOIi momoJsiaM. Jloxakure,
uro A MOP = A NOQ (puc. 0.27).

Puc. 0.25

E B

F

A c
(0]

Puc. 0.26

)2 N
(0]
M Q

Puc. 0.27



NOBTOPEHUE MATEPUAIIA 3A 7 KITACC

0.10. IIpu mepeceyeHNU OBYX HapaJIeNbHBIX IMIPAMBIX CEeKYIell Pa3HOCTD
BHYTPEHHHUX OJHOCTOPOHHMX yryioB pasHa 20°. Haiinure BeJIMUYMHY KaKZOTO
U3 BOCBMU YIJIOB, 00Pa30BaHHBIX IPU IIEPECEUECHUM dTUX IPIMBIX.

B

0.11. oxaxxure, 4YTO OMCCEKTPUCHI BEPTUKAIBHBIX
YTJIOB JIe:KaT Ha OJHOI IIPAMOII.

0.12. Ha puc. 0.28 ZBAC = 90°,/1 = /2, /3 = /4.
Hoxkas:kure, uto npambele MN u P mapajjieilbHBI.

0.13. oxamure, 4TO AJA JIOOOTO TPEYTOJbLHUKA
ABC BBITOJHAIOTCA CIENYIOIINE YTBEPIKICHUS:

c 1) 6uccexTpuca yryia A ¢ BLICOTOM, TPOBEIEHHON U3

Puc. 0.28

9TO# BEPINUHBI, 00pasyeT yroj, PaBHBIN %(LB -/0);
2) GuccekTpuca BHeITHero yria B u ouccekTpuca yria C o6pas3yoT yroJ,
paBHBIN %(LA); .
3) 6uccekTpucsl yrioB B u C 00pas3yioT yroj, paBHbBIH E(AA) + 90°.

0.14. Ecau o u [ — gBa yrJa TpPeyroJbHUKA, TO MOJA KaKWUM YIJIOM Ilepe-
CeKalTCA OUCCEKTPUCHI 9TUX YIJIOB?

0.15. MoryT Jin OLITH B3AMMHO HEPIEHANKYISIPHLIMU OMCCEKTPUCHI IBYX
YIJIOB TPEeyTroJbHUKA?

0.16. OcTphIil yroa IpPAMOYTOJLHOTO TPEYyTroJih-
HuKa paseH 30°, a ero runorenysa — 32 cm. Haii-
IUTe IJIMHBLI OTPE3KOB I'MIOTEHY3LI, Ha KOTOPhIE ee
IEeJIUT BHICOTA, HPOBEAEHHAS M3 BEPIIUHLI IIPIMOTO
yraa (puc. 0.29).

0.17. I3 Touku A K OKPYKHOCTH IIPOBEIEHBI
kKacarenbubie AB u AC, rame B u C — TOUKHN KacaHHU.
Puc. 0.29 Hoxaxure, uro AB = AC.

0.18. IlepumeTp paBHOOEAPEHHOTO TPEYTOJbHU-
Ka pasex 50 cM, a ero ocHoBaHIe B JBa pa3a MeHb-

N e 60KOBOM cTOpoHEI. HalimnTe CTOPOHLI TPEYTrOJIb-
p / HUKAa.
P 0 Ve p 0.19. IIpamasa a TPOXOIUT Uepes3 CepeluHy OT-
/ peska MN. [lokaxure, uto Touku M n N HaxomAT-
M cAd Ha OAMHAKOBOM PACCTOAHUU OT HMpAMOI a (puc.
Puc. 0.30 0.30).



C

0.20. Ha puc. 0.31 BD u CE — GUCCEKTPUCHI Tpe-
yronbauka, PQ|BC. [[oxaXuTe, 4TO BBIIOJIHAETCS
paseHcTtBOo PQ = PB + CQ.

0.21. IIpamas, TpoBeaeHHAas Yepes3 BEePIINHY PaB-
HOOeIPEeHHOTO TPeyroJbHIUKA Hapajlie;IbHO eT0 OCHO-
BaHUIO, ABJAETCS OMCCEeKTPUCOM BHEIITHEro yrJja Tpe-
YTOoJIbHUKA IIPU TOH Ke BepInuHe. JloKaKuTe 9TO.

0.22. Yepes Bepmiuuny A Tpeyroabauxa ABC K
cropoHe BC mposegenbl npsavmbie AD u AE. Opua
u3 HHUX o0pasyeT co cTopoHoii AB yroa, paBHBIHI
yray C, a gpyras — co cropoHoii AC yroJ, paBHBII
yray B. [lokaskuTe, 4To TpeyroabHUK ADE — paBHO-
6empennsbrii (puc. 0.32).

0.23. Halimure cyMMy BHYTPEHHUX YTJIOB QUTYD
(puc. 0.33).

MOBTOPEHUE

0.24. Haiigure yriabl, IOI KOTOPHI-
MU IIepeceKaioTca IpAMbIe, Kacaroly-
ecsl OKPYsKHOCTH B KOHIIaX XOP/IbI, pPaB-
HOI pagumycy.

a)

0.25. ITocTpoiiTe TPeyroIbLHUK, 3HAS
ero yroJj, 0MCCeKTPUCY U BLICOTY, BBI-
XOAAIINE U3 BEPIITUHBI 9TOTO yTIJIA.

A D @ T C
Puc. 0.31
B
A C
Puc. 0.32
0)
Puc. 0.33



MHOIOYronbHWUKU. YETbIPEXYITONIbHUKU

Paszoen 1. MHOI'OYTOJIBHUHRU. YETBHBIPEXYTOJIbHHKH
HU3yuns MaTepuabl JAHHOTO pa3aeiia, Mbl JOCTUTCHEM CJIETYIOIUX IejIeii:

A GyzeM 3HATBH OIpefeJleHUus MHOTOYIOJbHUKA, BBIIYKJIOIO MHOTOYIOJb-
HUKA, 3JIEMEHTOB MHOI'OYTOJIbHIKA;

A OyzeM BBIBOAUTH (DOPMYJILI CYMMBI BHYTPEHHHUX YIJIOB M CyMMBbI BHEIII-
HUX YIJIOB MHOT'OYTOJIbHUKA;

A GyZeM 3HATH OIpelesieHre IapaslIeJorPaMMa;

A GyzeM 3HATH U NPUMEHATHh CBOMCTBA IapaJLIeJorpaMMa;

A GyzeM 3HATH U NPUMEHATHh IPU3HAKU IapajIeJorPaMMa;

A GyzeM 3HATH OIpelesleHrsa IPAMOYIOJbHUKA, poM0Oa U KBaJpaTa, BbIBO-
IUTh UX CBOMCTBA M IMPU3HAKH;

A GyzeM 3HATH U NPUMEHATH Teopemy Pajeca;

A 6yzeM 3HATH U NPUMEHATH TEOPEMY O IIPOIOPIMOHAJLHEIX OTPE3KaX;

A GyZeM [eIuTh OTPE3OK Ha 7 PABHBIX YACTEH ¢ IIOMOIIBIO LUPKYJIS U
JUHEeNKU;

A GyZeM CTPOUTH IIPOIOPIIMOHAIBHEIE OTPE3KHU;

A GyzeM 3HATHL OIpeleseHne, BUALL U CBOMCTBA TPAIlCIUN;

A GyzeM [OKAa3BIBATH U IPUMEHATH CBOMCTBO CPeHell JIMHUN TPEyTroJIbHUKA;

A GyZeM JOKa3bIBATh U IIPUMEHATEL CBOMCTBO CpeIHeN JUHUN TPAIlellun;

A 6yZeM 3HATH U IPUMEHATH CBOMCTBA MeAUAaH, OMCCEeKTPUC, BBICOT U Ce-
PEeAVHHBIX IEePIeHINKYIAPOB K CTOPOHAM TPEyroJIbHUKA.

1.1. MHOTOYTOJBHHUEK. BBIIIYKJbBIM MHOI'OYTOJBHUK
IlorsTIE MHOTOYTOJIbHUKA

Onpenenenne. Purypa, HoJydeHHAS IOCJIEL0BATEIbHBIM COEIMHEHIEM TO-
YeK ILJIOCKOCTHU OTPe3KaMu (IPH 9TOM HMeEIOIre OOIIYI0 TOUKY OTPEe3KU He Je-
JKaT Ha OJHOM mpsaMoii) HaspiBaeTcs JomaHoii. Ha pumc. 1.1 mama smomamas
ABCDE. Touku A, B, C, D, E aBidaioTca BepliInHaMu, a otpexu AB, BC, CD,

DE — 3BeHbAMH d°TOM JoMaHOU. Eciu 3BeHbA JIOMaHOM He MMEIOT TOUYeK
B S mmepecedyeHusi, TO E‘e Ha-
- +*B 3BIBAlOT MPOCTOH JIO-
MaHOM.
e ®urypa Ha puc. 1.2
A 5 D  He ABJsETCS IPOCTOMN
JIOMAaHOM.
Bepmnnb\
Jlomanas 5 C
Puc. 1.1 Puyc. 1.2



Eciu KoHIIBI JoMaHOU (HavabHAA U KO-
HeYHas BEPIITUHBI JOMAHOM) COBIAAAIOT, TO II0-
JydYeHHas (Qurypa Has3bIBaeTCsd 3aMKHYTOH
JIOMAaHOI.

Ha puc. 1.3 uzobpaskeHa saMKHyTad JIO-
manas ABCDEF.

Omnpepenenne. YacTb IIJIOCKOCTH, Orpa-
HUYeHHad IMIPOCTOM B3aMKHYTON JIOMaHOM,
Ha3bIBAETCS MHOTOYTOJBHUKOM.

Ecau sTa jomaHas mMeeT 1 BepIIHUH, TO
OTrpaHMYEHHBINA €10 MHOTOYTOJbHIUK Ha3bIBa-
e€TCs N-yroJbHUKOM. BepIIuHb 3aMKHYTONR
JIOMAaHOI Ha3bIBAIOTCS BEPIINHAMMU COOTBET-
CTBYIOITIETO MHOTOYTOJILHIKA, a 3BeHbS — CTO-
poHaMHM 3TOTO MHOTOyroJbHUKa. Ha pmuc.
1.4 uzobpaken 8-yroabuuk ABCDEFKN.

KoHIILI CTOPOH MHOTOYTOJILHUKA HA3bI-
BAIOTCA COCETHUMHM BepPIIMHAMM, a OTPE3OK,
COeMHAIOIINY Ka)kIble IBe HecoCeTHUe Bep-
IINHBI MHOTOYT'OJLHUKA, Ha3bIBaeTCA aUA-

PASLEN 1

Bepmuna C

4 ~

F

Cropona EF E
Puc. 1.3

C

TOHAJBI0 MHOTOyTONbHUKA. Ha puc. 1.5 mpoBene- B
HBI Bce amaroHanu natuyroiabHuka ABCDE (cu-

HUM IIBETOM).

Omnpenenenne. CymMMa IJIMH BCeX CTOPOH MHO-

TOyIroJIbHYMKa Ha3bIBA€TCA INEePHUMETPOM 3TOI'O MHO-

TOYTOJBbHUKA.

ITepumetp nartuyroasauka ABCDE (puc. 1.5) E D

TaKOB:
P =AB + BC + CD + DE + EA.

Puc. 1.5

BBIHyK.HI)Ie MHOTOYTOJIbBHUKH. I‘I(%TI)IpeXYI‘OJII)HI/IKI/[

Omnpenenenne. MHOTOYTOJIBHUK HA3BIBAETCS BBIMYKJIBIM, €CJIM OH JICXKUT
B OJHOH IOJYILJIOCKOCTH OTHOCUTEJBHO JIIO00UW IpsAMOIi, comep:Kkalreii Jiro-

O0yI0 ero CTOPOHY.

Ha puc. 1.6 mHOroyronbHuK F, IBJIAETCA BBIIYKJIBIM, a F, — HEBBIIYKJIbIM.
VYroa MexIy CTOPOHAMK MHOTOYTOJbHUKA, HUMEOINMU OOIIYI0 BepIIH-
HY, HaA3bIBAETCS YIJIOM MHOTOYTOJbHUKA. J[MaroHajiu BBITYKJOTO N-yIOJb-



HUKAa, IPOBeIeHHbIe U3 OJHOMI

BePIIUHEI, MEJIAT 9TOT MHOTO-
YTOJIBHUK Ha (n — 2) TpeyroJjb-
HukoB. Ha puc. 1.7 maTtuyroanb-
HuK ABCDE pa3zpeiieH Ha 3 Tpe-
yroabHUKA (5 — 2 = 3), a mmectu-

yronbuuk ABCDEF — Ha 4 Tpe-

HeBrIinyKabiit
yrossHUKa (6 — 2 = 4).

BBINyKJIBITT MHOTOYTOJIBHUK
MHOTOYT'OJbHUK

Puc. 1.6

Teopema 1. Cymma yzn08 6vinyK.L020 n-yzoivHura pasra (n — 2)+180°.

A Bce gmaronanm, mpose-

B B C
ITeHHBIe U3 OMHOI BEPIIUHEI N-
A A YTOJBHUKA, MeJAT ero Ha (n — 2)
C D TpeyroapHuKOB. T. K. cymma
BHYTPEHHUX YIJIOB TPEYTroJib-
F HuKa pasBHa 180°, To cymma
E D E

BHYTPEHHUX VIJIOB N-YTOJbHU-
Puc. 1.7 Ka pasHa (n—2)-180°. W

Omnpenemenne. MHOTOYTONBHUK, UMEIOMINI 4 BepINHLI, HAa3bIBAETCS Ye-
THIPEXYTOJIbHUKOM.

B pr 7Q YeTbIpeXyTroJbHUK MeeT 4 Bep-

. S IIAHLI, 4 CTOPOHBI 1 2 TUATOHAJIN.

{/,/ JIBe CTOPOHBI YeTHIPEXYTOJbHUKA,

p <” R He MMeloIue o0IIUX BEPIIUH, Ha-

3BIBAIOTCS MIPOTUBOIIOJIOMKHBIMY CTO-

\ poHamu, a Be HecoceHIE BEPIIIHU-

D “4 T HbBI — IPOTUBOMOJOKHBIMHU BePIIU-

Puc. 1.8 Hamu. Ha puc. 1.8 ABCD — BBITIYK-

JBIH YeTHIPeXYTroJbHUK, a PQRT — HeBBIMYKJbIN. BHENIHUM yrjoM MHOTO-
YTOJIbHUKA Ha3LIBAETCSA YTOJI, CMEKHBIA C €70 BHYTPEHHUM YTJIOM.

Teopema 2. Cymma 8HEWHUX Y2108 BbINYKJL020 MHO20Y20lbHUKA, 835-
muix no o0Homy npu Kaxcdoii epuwure, pasra 360° (puc. 1.9).

A CyMMa BHYTpPEHHEro U BHEIIIHErO YIJIOB IPHU KaKIOW BEpIINHE MHO
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royroisEuKA paBHa 180°. T. K. MHOTOYTOJIBHIAK MMeEeT
n BepIllINH, TO CyMMa BCe€X BHYTPEHHUX UM BHEITHUX yT-
JI0B paBHA 1+ 180°, a cyMMa BHYTPEHHUX YTJIOB 71-YTOJIb-
HuKa paBHa (n — 2) - 180°. Torga cyMMa BHEIITHUX YIJIOB
MHOTOYTOJIbHUKA TakoBa: n + 180° — (n — 2) - 180° =
= 360°. |

Eciu B 1aHHOM MHOTOYTOJbHHKE BCE YIJIbI PABHEI
MeXKay co0oii (1) 1 Bce CTOPOHBI PaBHEBI MeXKIY coboii (2),
TO STOT MHOT'OYT'OJIbHUK HasblBaeTcsa mpaBuabHbIM. Ha puc. 1.10 us3o0parkeHsl
IIpaBUJIbHEIE IIATUYTOJIbHUK, IIIECTUYTOJBHUK U BOCBMUYTOJbHUK. KBagpar saB-
JisieTcsA MPABUJIbHBIM UeThIPeXYTrOJAbHUKOM. YTOGBI MHOTOYTOJBHUK OBII IIpa-
BUJIbHBIM, BBIIOJHEHUE TOJBKO OTHOTr0 m3 ycioBuit (1 mam 2) HemocTaTOUHO.
Heo6xoamuMo, 4T0ObI OBLIN BBIIOJHEHBI 00a 3TH YCJIOBHUA.

f—'_“aﬁ /—j

Puc. 1.9

Puc. 1.10

Hanpumep, Ha puc. 1.11 cTOPOHBI YeTHIPEXYTOJbHUKA HE PaBHBI MEMKIY
co00i1, HO YIJIbI PaBHBI U SABISIOTCA IPAMBIMHE. A Ha puc. 1.12 Bce CTOPOHBI
YeThIPeXyTroJbHUKA PaBHBI, HO YIJIbI He pPaBHBI MeXXIy coboii. IToaTomy maH-
HbI€ YEeTBIPEeXYTOJbHUKY He SBIAIOTCS HPABUJILHBIMU, T.€. OHU He ABJISIOTCH
KBaJpaTaMu.

Teopema 0 cyMMe yIJIOB MHOTOYTOJbHUKA BBITTOJIHACTCS U AJIS HeBBITYK-
JBIX MHOTOYTOJBHUKOB. Hampumep, Ha puc. 1.13 cymMa yrjaoB HEBBITYK-
JIOTO NATUYTOJbHUKA PaBHA CyMMe YIJIOB TPeX TPeyroJbHUKOB, T. e. 3 - 180°.
ITo popmynae npu n = 5 umeem (5 — 2) - 180°= 3 - 180°.

Pue. 1.11 Puc. 1.12 Puc. 1.13
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. Kakaa ¢urypa HaswiBaercad MHOroyroabHuKoM? HazoBuTe ero sj1eMeHTHI.

. Uemy paBHA CyMMa BHYTPEHHUX YTJIOB BBIIYKJIOTO MHOTOYTOJbLHUKA?

3. Kakaa ¢urypa HasbpIBaeTCs BBITYKJBIM UYeThIpeXyroabHuUKoM? HaszoBute u
TIOKaKUTE ero 3JIeMeHTHI.

4. Jloka)xure, YTO CyMMa BHEITHUX YIJIOB BBINIYKJIOTO MHOTOYTOJIBHUKA PaB-
Ha 360°.

W 1

[\

1. ITocTpoiiTe BHINYKJBIH: 1) TATUYTONBHUK; 2) IIECTUYTOJIbHUK. Y KAKUTE UX
DJIEMEHTHI.

2. ITocTpoiiTe TPON3BOJIBHBIN YeThIPEXYTOIbHUK ABCD, yKasK1UTe ero IIpoTHURBO-
MMOJIOKHBI€ CTOPOHBI M YIJIBL.

3. IlocTpoiiTe ueThbIipexyroabHuUK ABCD, IIpoBeguTe €ro AuaroHaJ ud. SaluIllnTe
BCE€ TPEYTrOJbHUKU, KOTOPhIE TP 9TOM MOJYUUJIUC.

3ameuanue. 3Iech U Jajiee B IpoIilecce MOCTPOECHUS HEOOXOAMMEBIX (pUryp
Ha ILUIOCKOCTH (B IIPOCTPAHCTBE) MOXKHO HCIIOJB30BaTh Bo3MoxkHOCTH Geo Gebra
(https://www. geogebra.org/?lang=ru).

3amauun
A

1.1. Yrubl BBEIIIYKJIOTO YeThIPEXYTrOJbHUKA PAaBHELI MeXKIy coboii. Hafimure
9TU YIJIBI.

1.2. Hajigure yribl BBIIYKJIOI0 HATUYTOJBLHUKA, €CJAM OHU IIPOMOPIHO-
HaJbHLI yucaam 2, 2, 4, 5, 5.

1.3. Yemy paBHA CyMMa yIJIOB BBIITYKJIOTO: a) HeCATUYTOJbHUKA; 0) IABE-
HAOIATHYTOJbHUKA?

1.4. CKOJIBKO CTOPOH HMeeT MHOTOYIOJbLHHK, €CIN CyMMa ero yIJoB
pasma: 1) 1080°; 2) 1620°; 3) 3960°; 4) 1800°?

1) A (n—-2)-180° = 1080° = (n—2)+18 =108 > n -2 =6 >n =8. W

1.5. CKOJIBKO CTOPOH MMEET MHOTOYI'OJIbHUK, €CIAN KaKIbII ero yroJ pa-
Ben: 1) 144°; 2) 150°; 3) 170°; 4) 171°?

1) A(n—2)+180°=n-+144°=180°-n —360°=n-144°=(180° - 144°)n =
= 360° = 36°n = 360° > n =10. W

1.6. Cy1iecTByeT Jiu MHOTOYTOJIBHUK, CyMMa YIJIOB KOTOPOTO paBHA:
1) 9180°; 2) 3600°; 3) 2040°?
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1.7. MoxkeT 11 cymMMa yIJI0B MHOTOYTOJBHUKA PABHATHCA CyMMe HEUEeTHO-
ro uyucJa npamMbix yraoB? OO00CHYHTE OTBET.

1.8. CroJbKO AuaroHajieii MOMKHO IPOBECTU Yepe3 BEPIINHY BBIITYKJOTO
n-yronbHuKa? Permure 3agauy mpu:

1) n = 4; 2) n = 5; 3) n = 6; 4) n = 10.

B

1.9. Mo:xeT Ji OAWH U3 YIJIOB BBIIIYKJIOTO YeThIPEXYTOJbHIKA OBITH 00JIb-
e, 4eM CyMMa TPeX OCTAJIbHBIX ero yriaos? OGocHyiiTe OTBeT.

1.10. MoskeT 1 B BBIIIYKJIOM UeTHLIPEXYTOJbHUKEe: 1) MEHBIINHA YTroJ OLITH
oosbie, uem 90°; 2) 60BN yroa OLITH MeHbIe, yeM 90°? ObGocHyiiTe OTBeT.

1.11. JokakuTe, 4YTO HE CYIIECTBYET MHOTOYTOJILHIKA, Y KOTOpPOro: 1) uuc-
JIO BHEITHUX MIPAMBIX YIJIOB 00JIbINle YeThIpex; 2) UMCJIO0 BHEIIHUX TYIBIX yI-
JIOB 0OJIBIIIE TPeX.

C B C
1.12. Kax maMeHUTCS cyMMa yTJIOB e
MHOTOYTOJIFHUKA, €CJIV 13 YEeTHIPEXYTOJIb-
HuKa ABCD «BBIpE3aTh»: a) TPEyroJib-
HuK FAE (puc. 1.14); 0) yueTnlpexyrojab- A E D 4 = v
HuK ABKE (puc. 1.15)? Puc. 1.14 Puc. 1.15

1.13. 1) CKoIBKO YIJIOB MMEEeT MHOTOYTOJbHUK, ¥ KOTOPOI'0 CyMMa BCeX
BHYTPEHHHUX YIJIOB PaBHA CyMMe Bcex BHeIIHUX ero yrioB? 2) CKOJIbKO Bep-
IIIXH ©MeeT MHOTOYTOJbHUK, €CJIM BCe er0 BHEITHUE YTJIbI TyIbie?

1.14. Mo:keT Ji1 BEIIYKJbBIA YeThIPEXyTOJbHIUK UMETh: 1) TPU TYIIBIX yIJa;
2) mBa TymbIX U OBa IpaMbIX yriaa? O0ocHyiiTe OTBeT.

1.15. Kak maiitu Touky O, KoTopas HAaXOAUTCA Ha OJUHAKOBOM PAaCCTOS-
HuM oT BepmimHd M u N BBINIYKJOTO YeThipexyroiabHuka MNKP u Ha onuHa-
KoBOM paccrosguuu oT BepiinH K um P? MoXKHO U HAWNTU HECKOJbKO TaKUX
TOueK?

C

1.16. CKOJIBKO OCTPBIX YIJIOB MOKET UMETDH BBINTYKJIBbIN n-yroabHuK? 0060-
CHYHTEe OTBeT.

1.17. CKoJIbKO AumaroHaJjieil mMeeT BBIIYKJbBIA 1n-yTrOJbHUK?

1.18. uarouans AC penut yrasl A u C ueTbipexyroabHuka ABCD moto-
aam. Kakoii BBIBOJ MOYKHO CIeJIaTh O CTOPOHAX 3TOTO YETHIPEXYTOJbHIKA?
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1.19. Ha ckosbKO0 60JIbIlIe YMCJIO AUATOHAJEH ¥ BBITYKJIOTO (12 + 1)-yrosn-
HUKa, 4eM y Nn-yroJbHUKA.

1.20. ITpu xaKuX 3HAYEHUAX 7 UMCJIO IUATOHAJIEH BBITTYKJIOTO N-yroJbHUKA
pasuo n?

1.21. Bepna Jgu cienyiomiasa TeopeMma: «Ecau cTOPOHBI OJHOTO YeTHIPEX-
YTOJIbHUKA PaBHBI COOTBETCTBEHHO CTOPOHAM APYTOTO UETHIPEXYTrOJbHUKA, TO
TaKue UYeThIPeXYTOJbHUKN PABHBI MEXKIYy CO0O0M» ?

1.22. Halizure cyMMy BCeX OTMEUEHHBIX OCTPBIX YIJIOB IISTHYTOJBHOM
3Be3anl (puc. 1.16).

1.23. IlompoOyiiTe mOKas3aTh HO-APYI'OMY TEOPeMYy O CyMMe YIJIOB BBIIIY-
KJIOTO MHOTOYTOJBHUKA.

1.24. IIycts AB || CD, BC | AD £ A=26°. Halizure ocTajJbHbIe yIJbl de-
TeIpexyroabauka ABCD.

1.25. Ha puc. 1.17 MN || PQ. Hoxkasxure, utro £ ABC = / NAB + / BCQ.

M A N
B
P C Q
Puc. 1.16 Puc. 1.17

1.2. HAPAJIJIEJIOTPAMM 1 ET'O CBOVICTBA
CroiicTBa mMapaJiexorpaMmma

Onpe,z(e.rle}me. HapaJIJIeJIOI‘paMMOM Ha3bIBaeTCA YETBIPEXYI'OJIBHUK, IIPO-
THUBOIIOJIOMKHBIE CTOPOHBI KOTOPOI'O IIOIIaPHO IIa-
paJjijieJIbHEBI.

B

AB | CD, AD | BC. IlapaniesorpaMM — BBITYK-

JBIH deThipexyroabHuK. (Puc. 1.18.) O0benuuu-

A D Tech B TPYIILI U JOKAKUTe BHITYKJIOCTh HapaJ-
Puc. 1.18 JIleJIoTpaMMa.

TeopeMa 1.V napaJijejioepamma npomueonojloAcHbvle CnMOpPOHbL. U npomu-
80Nn0JI0JCHbLE Y2Jibl PABHDBL.
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ABCD - napannenorpamm (puc. 1.19) =
3 AB=CD,AD =BC,
LA=/C,LB=/4D.

A ABCD — napanuaenorpamm, AC — ero gua-
roanb. AB|CD = /2= /4, AD|BC= /1=/./3 .
(kak Hakpect Je:mxariue yriabl), AABC = ACDA Puc. 1.19
(mo cTopoHe W ABYM IIPUJIEKAITUM yrjamM) —
=>LA=/1+/44=43+4£2=4C, £B=4D, AB=CD, AD = BC. §

Teopema 2. /[uazonanu napaniesrozpamma 6 moike nepeceienus 0ensmcs
nonoaam.

B mapanaenorpamme ABCD AC u BD — puaroHaJjw,
mepecekarrueca B Touke O, = AO = OC, BO = OD (puc.
1.20).

A ABCD — napasnenorpamm, ACNBD = O.T.k. AD || BC,
T0 /£ 38 =/2, /1 =/4 (KaKk HaKpPeCT JeKalue yribl), 1 T.K.
AD = BC, to AAOD = A COB. Curenosarensuo, AO = OC,
BO =0D.m

IIpusHaku mapaJjiejgorpaMma

IIpusuak 1. Ecau y yemuvipexyzonbvHUKa 08e npo-
MUBONOJONCHbLE CMOPOHbL PABHbL U NAPAJLLEJbHbL,
MO0 9MON 4embvLPexy20ibHUK ABAAEMCA NAPALILELO-
2paAMMOM.

B uernipexyronsaurke ABCD AB = CD, AB||CD =

= ABCD — napaJjienorpamm (puc. 1.21).

A B uereipexyroasauxke ABCD AB| CD,
AB=CD.IIpoBenem npamyio AC. Torga Z1 = Z3 (kak

D

HakpecT Jexamue yriabl). [Iostomy AABC = A CDA Pue. 1.21

(o yriiy 1 IByM IPUJIEKAIIINM K HEMY CTOPOHAM) =

= /2 = /4, OHU SABJSIOTCS HAKPECT Jie:KaIuMu U 1ad npameix AD n BC =
= AD || BC = ABCD — napanuenorpamm. |l

2-3456 17
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IIpusnax 2. Ecau 6 uembipexyzoivHuke NPOMUBONOJLONCHbLE CMOPOHBL NO-
NAPHO PABHbL, MO MAKOU YeMmblPexyzoibHUK ABALEMCS NAPALLEA0ZDAMMOM.
B C B uernsipexyroasauke ABCD AB=CD,AD = BC =

= ABCD - napaiaemgorpamm (puec. 1.22).

A AABC = ACDA (110 TpeMm cTopoHam) = £1 = /3,
Z£2 = /4 (KaK COOTBETCTBYIOIIMNE YIJbl PaBHBIX Tpe-
yrossHUKOB). HOo OHU ABJIAIOTCA HAKPECT JIEKAIIVIMY YT-
Jamu npu npameix AB, CD u AD, BC coOTBETCTBEHHO =
A p =ABI|CDu AD| BC = ABCD —napaunenorpamm. [l

Puc. 1.22
IIpusuak 3. Ecau 0uazoHaniu wemulpexyzoibHUKA

8 MOYKe UXxX nepecedierHusd denamces nonoaam, mo makxoi uemovlpexyzojlbHUK
AeJjiaiemcs napaJjijlenioepammomn.

B uetwipexyroapauke ABCD AC N BD = O,
AO = 0OC, BO = OD = ABCD — napaJjiejaorpaMmm

™,

S (puc. 1.23).
1 ) #"\{ 2
A0 N A AO =0C, BO =0D u /1=/2 = AABO =
b =ACDO = AB =CD. Auanoruuao AADO=ACBO =
Puc. 1.23 = AD = BC = Ilo npusuaxky 2 ABCD — mapaJjie-

Jorpamm. M

IIpumep. ITokakem, UTO MEpUMETp IIapaljieorpaMMa, CMeKHbIe CTOPOHBI
KOTOPOTO PaBHBI a4 U b, BBIUUCIAETCS C IOMOINbI0 (opmyasl P = 2 - (a + b)
(puc. 1.23).

A IIyctb AB=auAD =b (puc. 1.23). B cuny noxasansoro mpussaxa BC =AD =

=buCD=AB=a.lloetomy P=AB+BC+CD+DA=a+b+a+b=2a+b).M
°2 . Kaxoif 4eThIpeXyTroJILHUK Ha3bIBAETCH IIapaJIeorpaMmMoM?

. Kaxue cBoiicTBa mapaJjiesorpaMmMa BBl 3HaeTe?

. ChopmynupyliTe IpU3HAKY ITapajjieloTpaMMa, JOKAKUTE UX.

. MoryT iz Bce yribl mapajieorpaMMa ObIThH OCTPHIMU?

. MoskeT Jiu TOJILKO ONUWH M3 YIJIOB IapajjieJorpaMMa ObITh IPAMBIM ?

. MoryT sz Ba pasjMYHBIX OCTPHIX yIVIa OBITH YIJIAMY OJHOT'O IIapasiesiorpaMMma?
. KaxoBa cBA3p Mexy yriamMu napasiejorpamma?

OOk W=

1. ITocTpoiiTe scKu3 mapaJiesorpamma. IIpoBepbTe M3MEPEHNEM, UCIOJIb3Y:
1) npusHak 1; 2) mpusHak 2; 3) mpusHakx 3.
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2. TloctpoiiTe TpeyroabHUK. IOIIOJIHUTE ero 40 MapajljesorpaMMa TaK, UTOOBI Bep-
IIMHBI TPEYTOJbHUKA OBLIM W BepIINHAMU IapajiieaorpamMMa. CKOJIBKO TaKUX
mapaJjjieJJorpaMMOB CYIIIECTBYET?

3amaun
A

1.26. Haiigute Bce yrubl mapasiaenorpamma ABCD, ecau: 1) LZA=80°;
2) £/B—£ZA=30° 3) LA+ /ZC=140°4) /B=2/A; 5) LZABD=90°, ZADB=30°.

1.27. HaliguTe Bce yIJyibl HapaJjijiejiorpaMMa, €CIM CyMMa JIBYX M3 HHUX
pasma: 1) 90°; 2) 120°; 3) 200°.

1.28. Haiigure Bce yribl mapaJjijieiorpaMMa, eCJy PasHOCTh ABYX M3 HHUX
pasHa: 1) 40°; 2) 80°; 3) 120°.

1.29. JIBe cTopousl mapajiaegorpammMa paBHbI 10 cm u 12 cm. Uemy paBHEBI
IBe aApyrue ero cTropoHbl? OOBLACHUTE OTBET.

1.30. Ha guaromanu BD napaiunenorpamma ABCD naubl Touku P u @ Tak,
yro PB = @QD. JlokasKuTe, 4TO UeThIpeXyroabHuK APCQ sBiIAeTcA mapaJie-
JIOrPaMMOM. B

1.31. BokoBas cTopoHa pPaBHOOEIPEHHOTO TPEYTOJb-
HUKa paBHa 5 M. /I3 TOUKM, B3ATON HA OCHOBAHUU 3TOTO
TPeyroJbHUKA, IIPOBEIEHbl Be NMPAMEBIE, ITapajljiebHbIe
O0KOBBLIM cTOpoHaM. HaiinuTe mepuMeTp MOJYyUHBIIIETOCS
napaJesorpamMmma (puc. 1.24).

1.32. Ilepumetp napasiegorpamma ABCD pasex 10 cu,
a mepumerp TpeyroabHuKa ABD — 8 cm. KakoBa miauHa 4 c

nuarouaau BD? D
Puc. 1.24

1.33. B napamnnenorpamme ABCD Touka E — cepenuHa
cropoabl BC, a Touka F — cepenuna cropoubl AD. JloKasKuTe, YTO UYeThIPEX-
yroabHUK BEDF — mapaJejgorpaMm.

1.34. Ilepumetp napasienorpamma ABCD pasen 50 cm, a BD = 7 cm. Haii-
IUTe IMepuMeTp Tpeyroabuuka ABD.

B

1.35. B BeintyKJI0M ueTbipexyroabuuke ABCD: a) ~« BAC = £/ ACD, ABAC =
=ACDA;6)AB | CD, LA = ZC. loka:xure, 4To 4eThIpexyronbHuk ABCD saB-
JseTca IapajieorpaMMOM.
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B C 1.36. U3 Bepmmua B u D napasrenorpavmva ABCD
M IpoBefieHbI epleHIuKYyaaApbl BK u DM K nquaroHa-
au AC. loka:xure, 4TO UeThIPpeXyroabHUK BM DK —

o napaJmesorpamMm (puc. 1.25).

1.37. B nmapasiesmorpamme ABCD mpoBeneHa Guc-
ceKkTpuca yria A, KoTopas mepecexaetr cropoHy BC
B Touke E. Hatinute maumubl oTpeskoB BE u EC,
eciu AB = 9 cm, AD = 15 cwMm.

1.38. JIBe cTOpOHBI mapaJjejiorpaMMa OTHOCATCSI Kak 3 : 4, a ero mepu-
meTp paseH 2,8 M. HailinuTe cTOpoHBI mapaJjjesorpaMMa.

Puc. 1.25

1.39. B nmapaniaenorpamme ABCD meplneHIUKYJISAP, OUYIIEHHBIN M3 Bep-
muHbl B Ha cTopoHy AD, menut ee momoJiaMm. [lepumeTrp mapaJjieorpaMmma
pasen 3,8 M, a mepumetp Tpeyroabuuka ABD — 3 m. Haifinure muarouans BD
¥ CTOPOHBI IapaJijaejorpaMMa.

1.40. CtropoHBI mapaJjiaejJorpaMMa paBHbBI 3 cM 1 5 cM. MoikeT Ji OgHA U3
IuaroHaJIel sToro mapaJjuiejorpaMMa ObITh paBHa: a) 10 cm; 6) 8 cm; B) 4 cm?

1.41. J[okasKkuTe, YTO OTPE3OK, COeTUHSAIONININ CepeInHbl IPOTHUBOMOJIOMNK-
HBIX CTOPOH IapaJijiejiorpaMMa, llapajijiejieH ABYM APYTHUM ero CTOPOHAM.

1.42. IIpoBeguTre IPAMYIO TaK, UYTOOBI Pa3eJUTh NapajjelorpaMM Ha IBa
paBHBIX MeXAy coboii: 1) TpeyroabHUKAa; 1) 4eTHIPEXyTroJbHUKA.

1.43. IlocTpoiiTe mapaJijieJorpaMM, ecJu JaHa TOYKA IIepeceueHus ero
IUAroHAaJed U MeCTa PACIIOJIOMKEHHUSA IBYX COCeIHUX BEPIIIMH.

1.44. B ueThIpexXyroJibHUKE CyMMa YIJIOB, IIPUJIEKAIMUX K KayKIOH U3
IBYX COCeNHUX CTOPOH, paBHa 180°. Jloka)kuTe, UTO STOT YETHIPEXYTOJIbLHUK
SIBJISIeTCA TapaJjjieJIoTPaMMOM.

1.45. ITocTpoiiTe mapaJjjaeIorpaMM IO PABHLEIM CMEKHBIM CTOPOHAM U YTy
MEXKIy HUMH.

C

1.46. TIocTpoiiTe mapaJaeJorpaMM II0 CTOPOHE W ABYM IUATOHAJIAM.

1.47. loka:xXuTe, YTO GMCCEKTPUCHI IBYX IIPO-
B c THUBOJIEKAIIUX YIJIOB IlapaJjiiejiorpaMMa IapaJi-
JenbHBI (puc. 1.26).

1.48. IlepumeTp mapasiesorpaMma paseH 50 cM.

Huaronanu mapaJjiiejorpaMMa HeJIsiT ero Ha ue-

THIPE TPEYIOJbHUKA, PA3HOCTH IIEePUMETPOB ABYX

4 u3 HUX paBHa b5 cm. HaliguTe cTOpOHBI IapaJiie-
Puc. 1.26 D jrorpamma.
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1.49. Ilpsamasa KL — O0ucceKTpuca BHEITHETO yIJa IIPU BepiIuHe A mapaj-
aenorpamma ABCD. Jlokaxkute, uto TpeyroabHUK KCL paBHOGEIpPEHHBIMH,
ecim AK = AL (touxku K u L — TOUKU IlepeceyeHnA IPOJOKEeHNIT CTOPOH ma-
pannenorpaMmma u 6ucceKktTpuckl KL ).

1.50. IoxaskuTe, YTO yroJi, 00pasoBaHHBIN MeIUaHOM, IPOXOAAIIEH MEeKIY
HEePaBHBLIMHK CTOPOHAMM TPEYIroJIbHHKA, C MEHbLIIEH M3 CTOPOH, 0OJIbIIIe yIJa,
00pa3oBaHHOTO 9TOM MeIMaHOU ¢ 0OJIbINIeil 13 CTOPOH.

1.51. Jokaxxkure, YTO: a) UeTHIPEXYTOJLHUK, II0-
JIYUEHHBIH MIPU TepeceueHny OMCCEeKTPUC YIJIOB IIa-
pajiesorpaMma, SBJISETCS IapaJlieIorpaMMOM;
0) BCe yIJIbl B TAKOM YETBIPEXYTOJbHUKE MPAMBIE.

1.52. OKpy:KHOCTH IIepeceKkaTesa B TouKax M
u N (puc. 1.27). Horaxwure: 1) AO, MO, = AO,NO,;
2) AMO,N u AMO,N ABAAIOTCA PaBHOOEIPEHHBI-
MU TPEYroJbHUKAMH.

1.3. IPAMOYTOJIbHUK, POMB, KBAJIPAT 1 UX CBOMCTBA

IIpamoyroasHuK

Omnpenenenne. IIpAMOyroTbHNKOM HA3bBIBAETCS ITapaJIeJOTPaAMM, ¥ KOTO-
poro Bce yTJIbI IIPpAMBIE.

Teopema 1. /[uazonaru npamoyzonvbHUKA PAGHDbL.

ABCD — npamoyroasuuk = AC = BD (puc. 1.28).

A ABCD — npsmoyronsauk, AC u BD — ero guaronaiuu (puc. 1.28). AABD =
= ADCA, 1. K. AB = CD, a AD — o6muit katrer = AC = BD. §

Teopema 2. (O0paruHaa Teopema.) Ilapaanenozpamm ¢ pagHvimu oua-
20HANAMU ABIACMCA NPAMOYZOLLHUKOM.

B nmapamaenorpamme ABCD AC = BD = ABCD — npaMOyTOJbHUK.

A Muaronamnu napaJienorpammva ABCD pasubl: AC = BD (puc. 1.28) =
= AABD = ADCA (o TpeMm ctopouam: AD — obimiaa cropona u AB = CD) =
= /BAD+ Z/ADC =180° — yribl, npujesxamiue K ofHoii B c
CTOpPOHE IIapaJiiejorpaMma (Kak CyMMa BHYTPEHHHX
OIHOCTOPOHHUX yryioB). Torma Z/BAD = ZADC = 90°.
Ananornuno, Z/ABC = /BCD = 90° = ABCD — npsamo- A 5
yroabHUK. [l Puc. 1.28
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B Cnencreue. B npamoyzoivHoOM mpeyzoivHUKe
meduana, npogedeHHaAs K 2UuNoOmeHyse, PABHA
NoJL0BUHE ZUNOMEeHY3HI.

AABC — mpsamoyrouabnbii, ZC = 90°, CE — me-

nuana = CE = %AB (puc. 1.29).

C

Puc. 1.29

A ABC — mpaMoOyroJbHBIA TPeroJbHuK. Io-
MOJITHUM ero mo npamoyroabHuka APBC Tak, Kak mokasaHo #Ha puc. 1.29. Tor-

1 1
na meguaHa CE pasHa moJioBume guaroHanau CP. ITostomy CE = ECP = EAB B

Pomo

Onpenenenne. Pom0oM HasbIBaeTCA MapajjieiorpaMM, BCe CTOPOHBI KOTO-
poro paBHBEI MekAy coboii (puc. 1.30).

Teopema 3. /Juazornanu pomba 63auMHO NepneHOUKYAIPHbL U Oensm
€20 Y2Jibl NONOJAM.

ABCD — pom6 = AC — 6uccektpuca yriaoB A u C, a BD — 6uccexrpuca
yraoB B u D, AC_1 BD.

A ABCD - pom6 = AABC — pasaoOeapennsiii. T.x. ABCD — mapaJiieyo-
TpaMM, TO €r0 JUATOHAJIN B TOUKe nX mnepeceuenusd O genarca nmomoaam: BO = OD,
AO = OC = BO aBasetcsa MmenuaHou tTpeyrojabHuka ABC = BO ABIsAeTCS TaK-
3Ke U BBICOTOM, W GuccekTpucoi, T. e. BOL AC. W

Teopema 4. IIapannenozpamm, 0uazonaiu Komopozo nepnenouxKynap-
Hbl, ABJLAemcs poMOoOM.

ABCD — napasanenorpamm, AC L BD = ABCD -

pom6 (puc. 1.30).

A Ilycts ABCD — napasnenorpamm u AC 1. BD =
A D Huarouanu AC u BD B TOuKe mepeceuyeHUA MEJISATCS

IOHOoJIaM M TIO3TOMY SABJAIOTCA CEPeIUHHBIMHU IIep-

MeHANKYJIAPaMHU 0 OTHOIIIEHUIO APyTr K apyry. Cie-
IoBaTeNIbHO, Bce BepmuHbl A, B, C, u D pacmoyio;KeHbI IIOIIAPHO Ha OJWHA-
KOBOM pPAaCCTOAHUM IPYyT oT apyra (3a umckiiouenmem AC m BD), 1. e. ABCD —
pom6.

Puc. 1.30
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IIpumep. IlokaskeMm, UTO KaTeT, IPOTUBOJIEKATITUHA A
yray 30°, paBeH IOJOBMHE THUIIOTEHY3EI. AN

Iamo: AABC, C — 90°, ZA — 30° = BC - 4B "
(puc. 1.31). 2 \,

A B AABC /A = 30°, ZC = 90°. Ha nposiosisxeHun N
kateToB AC u BC oraoxxum orpesku CE u CD, cootrBer- B, C ,/'D
CTBeHHO Tak, 4Tobsl AC = CE u BC = CD (puc. 1.31). * | s
Torga ¢urypa ABED saBisercsa poMOOM, T.K. ee Iua- \\\ ! J.-"l
TOHAJIYM B3aMMHO IIePIEeHAUKYJIAPHBI U HEJSITCS IIOIO- vl
JaM B TOuKe mX mepeceueHmusa. Torga AABD — paBHO- ‘o
croponuii, T.e. AB = AD = BD. C apyroii CTOpPOHBI, . E 5 51

uc. 1.

BC:lBD:lAB-.
2 2

HaszosuTe 00111ie IpU3HAKKM YeTHIPEXYTIOJbHNKOB, KOTOPhIe BBl 3HAETE.
Hcnonp3yd nx, monpodyiiTe HaTh OIpeneeHne KBaapara.

KsaapaTt

Onpenenenue. KBagpar — 9T0 MPSIMOYIOJIbHUK, BCE CTO- B ’ ¢

POHBI KOTOpOro paBHBI (puc. 1.32).

KBagpat ABideTcA M IPAMOYTOJHLHUKOM, U POMOGOM. 0

IlosTomy:

1) y ksadpama ace yzavL npamvie; A : D

2) y keadpama 6ce cMoOpPOHbL PABHDbL; Puc. 1.32

3) duazonanu keadpama pasHvl, 63AUMHO NEePNEeHIUKYAAPHbL, 0esAMmCs 8 Moy-
Ke nepeceienus nonoaam u 0easm ezo yzavt nonoaam (puc. 1.32).

W 1. Kakaa ¢urypa HasbsIBaeTCs IPAMOYTOJIbHUKOM?
2. MoskHO U mapaJjieJorpaMM OIIpefeiauTh Tak: «IlapajgemorpamMmMoM HasbI-
BaeTcs YeThIPEeXyTOJbHUK, MPOTHUBOIOJOKHEIE CTOPOHBI KOTOPOTO PABHBI MEXK-
Iy cobo¥l 1 mapajiebHbI» ?
3. MokaKkuTe, 4YTO UATOHAJIYN MPAMOYTOJbLHUKA PABHBI.
4. Yro Taxoe pom06?
5. Ilokaxmure, 4To AuaroHasu pomba: 1) BBaUMHO NMEePUEHANKYIAPHBI; 2) ABJIA-
IOTCA OMCCeKTPUCAMU €ro YIJIOB.
6. Uto TaKoe KBagpaT M KaKue ero CBOIMCTBA BbI 3HaeTe?
7. YTo MOKHO CKa3aTh 0 IapaJjjieorpaMMe, BCe BBICOTHI KOTOPOTO PaBHBI MEXK-
Iy coboii?
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1. Ha rias mocTpoiiTe IpAMOYTOJbHUK (IIyCTh €T0 CTOPOHBI OYAyT He mapaJi-
JIeJIbHBI IMHUAM TeTPanl B KJIETKY). IIpoBepbTe UepTesK, UCIOJIb3yA CBO-
CTBa IPSAMOYTOJbHIUKA U MPOBEIA HEOOXOAMMbIe N3MEePeHnd.

2. BeimosrnuTe 3amaHue 1 A KBaapaTa U pomoOa.

3amauu

A

1.53. [Mora:kuTre, 4YTO UETHIPEXyTOJbHUK, MMEIOIIIHNI 1Ba
IPSAMBIX yIJia, He Bcerga SBJSeTCA IPIMOYTOJbHUKOM
(puc. 1.33).

1.54. ITocTpoiiTe YeThIPEXYTOJbHUK, TNAarOHAJIN KOTO-
pOTro paBHBI, HO OH He ABJAETCS IPAMOYTOJbHUKOM.

1.55. KakumMu ycaoBUAMHU CJefyeT IOIOJHHUTHL 3a/4a-
yp 1.53 u 1.54, uTOOBI UeTHIPEXYTOJIbHUKM BCEraa ObIIN
IPAMOYTOJbHUKAMU ?

1.56. JoxasKkuTe, YTO UETHIPEXYIOJbHHUK, BCE YIJIbl KOTOPOTO PABHBI MEK-
Iy coboii, ABJIAETCS IPAMOYTOJbHUKOM.

1.57. [TokakuTe, YTO MMapajieiorpaMM, JBe CMeKHbIe CTOPOHBI KOTOPOTO
paBHBI (OHM MMEIOT OOIIYI0 BEPIINNHY), SIBJISIETCA POMOOM.

1.58. Eciu guaroHan mapaJiiesiorpaMMa: a) B3aUMHO IePIeHIUKYJIIPHBI;
0) ABIAIOTCA OMCCEKTPHUCAMU €T0 YIJIOB, TO OH sBJseTcAa pomoOoMm. Ilokakure.

1.59. Bcerga jin 4eTHIPEXyroJbHUK, OUATOHAJIH KOTOPOrO PaBHBLI U Iep-
MeHIUKYJIAPHBI, SIBJISETCA poMOoM?

1.60. Bcerma nm 4eTHIPEXYTOJBHUK, AUATOHAJIU KOTOPOTO IEPIEHIUKY-
JSAPHBI, ABJAAETCSI pombom?

1.61. IIpu Kaxkux ycJIOBHSAX (puUrypa sIBIAsIeTCH:

1) mapanaemorpaMMoOM; 2) IPAMOYTOJILHUKOM; 3) ueThIipexyroabHukom? Ilpu
KaKWuX YCJIOBHAX POMO SBJIAETCS KBagpaToMm?

Puc. 1.33

A 4) Pom0, Bce yIJIBI KOTOPOT'O IPAMEIE, ABIAETCa KBagpaToMm. [l

1.62. IlonpoOyiiTe IIEPeYNCINTb HECKOJIBKO IIPH-

B t t C
3HAKOB IIPAMOYTOJIbHUKA 1 poMoOa.
1.63. BuccexTpruca ogHOTO M3 YIJIOB IIPSIMOYTOJIb-
N p HUKA JIGIUT ero CTOPOHY IOTOJIAM. Mensbimiasa cTopoHa

Puc. 1.34 aTOTO mpaMoyroiabHuKa paBHa 10 cm (puc. 1.34). Haii-
IUTe IIEePUMETP IIPIMOYTOJIbHUKA.
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1.64. B npsaMoyTroJbHUKE TOYKA IepeceueHnsa JUaroHajaeil OTCTOUT OT MEHb-
el CTOPOHBI Ha 4 CM JaJbIlle, YeM OT 0oJbIeli cTOpoHEI. IlepumeTp mpAMO-
yroJibHUKAa paBeH 56 cm. HafiiuTe ero cTOPOHEI.

1.65. B pomb6e omna m3 nuaronaJieir paBHa cropone. Hadimure yrasr pomba.

B

1.66. [Tuaronasu npamoyronbuuka ABCD mepece- p C
Katorca B Touke O. a) JlokakuTe, UTO TPEYTrOJbHUKU
AOD u AOB pasuobGenpenubie. 0) Hailigure mepumerp
tpeyromsarKa AOB, ecmt £ CAD=30", AC = 12 cm (puc. 1.35). 5

1.67. B nupsaMoyToJLHOM TPEYyroJbHUKE MearaHa, IIpo- 4 Puc. 1.35
BeJleHHas K TUIMOTeHYy3€e, OTCEKAaeT OT STOTO TPEeYyTroJIbHHU-

Ka PaBHOCTOPOHHUI TpeyroabHukK. HaligyuTe ocTphble yIribl JAHHOI'O TPEYIroJib-
HUKA. A

1.68. 13 ogHOII TOUKUN OKPYKHOCTH IIPOBEIE-
HBI JB€ B3aMMHO IIePIEHINKYJIAPHBIE XOPIbI, KO-
TOpBIE yaaJgeHbl oT IeHTpa Ha 6 cm u 10 cm. Haii-
IUTe IJIUHBI XOP/I.

1.69. B npAMOYTOJILHEIN TPEYTOJILHUK, KK IbIiI £

o

D

KaTeT KOTOPOro paBeH 6 cM, BOKUCAH IPAMOYTOJIb- D
HUK, WMEIOIIUHA C TPeyroJbHUKOM OOIIUI yTIOI.
Haiigure mepumerp nmpamoyroabuauKa (puc. 1.36).
1.70. B paBHOGefpeHHBINM IPAMOYTOJIbHEIN Tpe- C 7 B
YTOJbHUK BIKUCAH MPIMOYTOJbHUK TaK, UTO IBE €T0 Puc. 1.36

BEPIINHBI HAXOAATCA Ha I'MIIOTEHY3€e, a ABe Apyrue —
Ha KaTeTax. CTOpOHbI IIPAMOYT'OJIBHUKA OTHOCHAT-

cd Kak 5 : 2, a TMIOTeHy3a TPeyroJbHUKAa paBHa & £ ¢
45 cvm. HaiinuTe cTOPOHBI IPAMOYTOJIBLHUKA.
1.71. B napamienorpamvme ABCD AD > AB. Buc-
cekTpuca yriaa A nepecexaet cropouny BC B Touke
K, a buccekTpuca yria B nmepecexkaet ctopony AD ,
4 L D

B Touke L. [lokakuTe, uTO ueThIpexyroabuuyk ABKL
aBnagerca pomoom (puc. 1.37). Pue. 1.37
1.72. Yepes TouKy IepeceveHUs AUATOHAJEMH
pomba K ero CTOpoHaM IIPOBEeHbl HMePIeHANKYJIIPLI. JoKaKuTe, YTO TOUKH
mepeceveHns dTUX MePIeHINKYIAPOB CO CTOPOHAMU POMOa SIBJISIOTCS BePIIIU-
HAMU MIPAMOYTOJbHUKA.
1.73. Yriubl, oOpasyeMble JUAaroHAJIIMU poMba C ero CTOPOHOM, OTHOCATCS
Kak 4 : 5. Haiimure yrisl pomba.
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1.74. Tlepumetrp pomba paBeH 16 cm, Boicota — 2 cm. Haiigure yrisr pomoa.

1.75. B paBHOOEIpPEHHBIH IPAMOYTOJbHBIN TPEYTOJbHUK, KasKIBIH KaTeT
KOTOPOTO paBeH 2 M, BIIMCAH KBaJpaT, UMEIOIUHA ¢ HUM oOIruit yroy. Hagn-
Te IepUuMeTpP KBajJpara.

1.76. B ipAMOYyTOJLHOM TPEyTroJbHUKE Ueped TOUKY IlepeceueHusi OMcCek-
TPHUCHI IPAMOTO yIJjia U I'UIIOTEHY3bl IPOBEIeHbI IIPAMEIe, ITapajliejibHbIe KaTe-
TaM. J[JoKaKuTe, UTO MOJYyUEeHHbBIH UeThIPEXYTOJNbHUK SBJIAETCSI KBaJpaTOM.

1.77. Iuaronans KBajgpata paBHa 4 M. CTOpoHa ero paBHa AMATOHAJIU
npyroro kBaapara. Haiimure cTOpoHY ITOCJEeIHETrO.

B C 1.78. I3 mamHOIi TOUKM IIPOBEJEHBI K OKPYKHOCTHU
IBe B3aMMHO IEPHeHINKYJIAPHbIE KacaTeJabHble. Paguyc
okpy:xkHOocT paBeH 10 cvm. HalimuTe AIMHBI KacaTelb-
HBIX (paccTosHue OT JaHHOM TOUYKHU A0 TOUEK KaCaHU).

1.79. Ha cropoune AB kBagpata ABCD B3sTa ToOuKa
A D K, npuuem AK = BK. Jloka:xute, uro TpeyroabHuK CDK
Puc. 1.38 paBHOOeapeHHBIH (puc. 1.38).

C

1.80. Yepes BepIinHbl KBagpaTa IPOBEIeHbI IPSIMbIe, HapalIebHbIe ero Aua-
romaiaaM. JlokasKuTe, YTO HOJTYUEHHBIN YETHIPEXYTOJIbHUK SIBJISETCS KBaIpPaTOM.

1.81. Ha kaxmoii cropore KBaapata ABCD oTJ0KeHbI PaBHBIE OTPE3KMH:
AA = BB,= CC,= DD,. [loka:xure, 4To 4eTbipexyronbuuk A B.C, D, — KBagpar
(puc. 1.39).

1.82. KBagpatst ABCD u BFK L umerot o6uryio Bepmuny B (puc. 1.40). o-
Kaxure, uro Mmeamana BN TpeyroabHuKa ABL nepnenaunkyaspHa otpe3ry CF.

1.83. Buytpu xBaapara ABCD B3sara Touka K Tak, uro L/KAD = /KDA =
= 15°. [Mokamxmure, urto Tpeyroabuuk BCK paBHocTOopoHHU (puc. 1.41).

B C
B B, C
F
Cl
K
R B
A, L
N
A D D A ° 5
D, A 15 15 D
Puc. 1.39 Puc. 1.40 Puc. 1.41
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1.84. JI106011 BEIDYKJBIN YeTHIPEXYTOJIbHUK, TUATOHAJIN KOTOPOTO ABJISIOTCS
O1cceKTpucaMu ero yIJIOB, sABJsgeTcs poMOoM. [{oKaskuTe 3TOT mIpu3HAK poMOa.

1.85. U3 Bepiiuabl npamoyrojbauka ABCD Ha ero guaroHaJb OIYIIeH
HePHeHINKYJISAP, KOTOPLIHA MeJIUT YroJ IPAMOYTOJbHUKA B OTHOIIeHuN 3 : 1.
Haiigure yroa Me:Xay sTUM HePHEeHANKYJISPOM U BTOPOM MTMATOHAJIBIO.

1.86. Iuaronanb pomba cocraBiaseT 25% OT ero mepuMeTrpa, paBHOTO 2p.
Haiigure cTopony, aTy AuaroHajJb W yTrJibl poMoOa.

1.4. IOCTPOEHUE YETBIPEXYTOJIbHUKOB 110 UX 9JIEMEHTAM
3adayu Ha nocmpoeHue pewaomcs no cxeme, 0aHHOI HUM Ce.

I. Ananns. Ha sToM sTame yCcTAaHABJIMBAIOT CBA3L MEXKAY MAHHBIMU dJe-
MEeHTaMU W HeM3BECTHBIMU 3JIEMEHTAMU MCKOMOUM (DUTYPHI.

II. TTocrpoernue. Ha aTom aTare peaJusyloT ILJIaH pellleHusd 3aaadul, oIIpe-
JIeJIEHHBIN Ha IIPeAbIAYIIeM sTalle, W I0CJeJ0BATeIbHO BBIIIOJHAIOT HE00X 01 -
MbI€ TOCTPOEHUSA C ITOMOIIBIO MUPKYJIA U JIUHEHKHU.

II1. JloxasaremscTeo. Ha sTOM sTame JOKas3bIBAIOT, UTO IIOCTPOEHHAA (DU-
Typa yIOBJIETBODSAET YCJIOBUIO 3ajaull.

IV. Uccnemosanne. Ha sToM sTalie BLISCHSIOT, IIPU KAKUX YCJIOBUAX 3aa-
ya MMeeT pellleHre (eJUHCTBEHHOE UM HECKOJIBLKO) WJIM HEe MMEET DPeIlleHUd.

IIpumep. IlocTpouTs mapaJjjaejiorpaMM MO ABYM CMEXXHBIM CTOPOHAM U

IuaroHaJu. a
VCIToBTe 312U HY?KHO TIOHUMATE TAK, KAK TaHO HIDKE. |
HaHBI TPU OTPe3Ka, AJIUHBI KOTOPHIX PaBHBL @, bu c b )
(puc. 1.42). Bnece a U b — IINHBI CMEKHBIX CTODOH, . i
a ¢ — OuaroHaJib MCKOMOIO IapajieigorpamMma. Hys:KHO i
IOCTPOHUTH 9TOT IMapaJjjaeJorpaMM. Puc. 1.42

I. Anaaus. [lomycTuM, YTO HEOOXOAMMBIN HaM
napasmesorpaMm ABCD moctpoen (pumc. 1.43):
AB = a, AD = b u BD = c¢. YT0o0BI IIOCTPOUTH
JaHHBIM HapaJiiejiorpaMM, HaM OOCTATOYHO IIO-
CTPOUTH TPeyroJbHuUK ABD (o TpeM CTOpPOHAM)
¥ TOMOJIHUTE €ro IO IIapajiejorpamMmma.
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II. IToctpoenue. 1) Iloctpoum A ABD Tak, uroost AB =a, AD =bu BD = c.
2) Yepes Touku B u D mposegem mpambie BP u D@ tak, utodsl BP || AD u
DQ || AB. 3) Haiinem Tourky C = BP () DQ. Purypa ABCD — uCKOMBIA mapaJ-
JIeJIOrPAMM.
o III. TokasaTtemncrso. ITo mocrpoenuto AD|BC,
B |/  AB|DC,AB=a,AD=buBD =c,T.e. ABCD
P  sABJAETCS MAPAJJIEJOTPAMMOM M YAOBJIETBOPS-
eT YCJIOBUIO 3aJauMm.

IV. HUccnemoBanue. 3amadya CBOLUTCA K IIO-
crpoeruio AABD. Yucna a, b, ¢ TOMKHBL VIOBJIET-
BOPATL HEpPaBEHCTBAM TPEYroJbHHUKA: a < b + c,
b<a+c c<a+ b Eciu xorsa ObI OOHO U3 DTUX
HepaBeHCTB HEeBepHOe, TO 3aJava He MMeeT pellle-
Hus. Eciu Bce yKasaHHbIe HepaBeHCTBa BepHLIE,
TO 3aJaya MMeeT 2 peIlleHnsd, TaK KakK II0 TpeM
CTOpPOHAM CTPoATcA 2 TpeyroabHuka ABD u AB'D
(puc. 1.44). Torma mapasmenorpammbl ABCD u
AB'C'D ynoBJIETBOPAIOT YCJIOBUIO 3a0aYM.

3amaun Ha MOCTPOEHNE 3aHUMAJU TOCTONHOE MECTO B TPY-
IaxX MaTeMaTUKOB IPEBHOCTHU, IIOTOMY YTO B TO BpeMsdA BCe
MaTeMaTuyeckue (aKThl OOOCHOBBIBAJHNCH IIPU ITOMOIIHU
yepTesKeil Ha reoMeTPUUYECKOM s3biKe. IIpobiema mocTpoe-
HUSA MHOTOYTOJHHUKOB (B YaCTHOCTH, IPABUJIbHBIX MHOTO-
YTOJBLHUKOB) OCTaBajiaCh HEPEIIeHHO 10 BeJIUKOro HeMell-
koro marematuka Kapia I'aycca. OH MOJHOCTBIO PEIITNII 3Ty
mpobiaemy anreopandeckum merogom B 1801 roxy. Ou moka-
3aJI, UTO C MOMOIIBIO IMUPKYJIA U JUHEHKH MOKHO IIOCTPO-
UTh IPAaBUJIBHBLIA N-YyrOJBHUK TOJIBbKO B TOM CJIydyae, eCJIu
YUCJIO 71 UMeeT BUI:

Kapa Tayce
n=2m- Pl %500 ° Pk’ me Z, m>0, roe Pl’ 000 9 Ph_ pa3JII/I‘fHBIe (1777—1855)
IpOCThIe umca Bujia P, = 22" +1 (£ > 0). Hapumep, 5 = 22 + 1.
Ywucmo 7 B 5TOM BUE He 3aMMCLIBAETCS, T. €. HEJAb3SA C IMOMOINLI0 IUPKYJISI U

JNHENKNT IIOCTPOUTH HpaBHJII:HI:IfI CeEMUNYTOJIbHUK.

W 1. I3 CKOMBKMX DTAIIOB COCTOMT pellleHne 3amaum Ha mocrpoenue? Haszoswure
9TH 9TAIlbl, PACKPOITE UX CMBICJ U 3HAUYEHUE.
2. Ecam 3amaHbl Bce CTOPOHBI, TO MOKHO JIM MOCTPOUTH: 1) IapaJsijieiorpaMM;
2) npsimoyroibHUK; 3) poM6; 4) KBagpaT? OUpeneasifoTCs JIM OHU CBOMMU CTOPOHA-
mu? ITocTpoiiTe Te GUryphI, KOTOPBIE II0 YCIOBUIO 3aJaHUA MOKHO IIOCTPOUTD.



3amauu

B

1.87. CKOJIBKO MOKHO IIOCTPOUTH PA3JIUUYHBIX IIa-
paJjIIesIorpaMMOB C BePIIMHAMY B TPEX 3aZaHHBIX TOY-
Kax, He JexKalux Ha ogHoi mpamoii? (Puc. 1.45.)

1.88. IlocTpoiiTe mapajyiaegorpaMM II0 CTOPOHE U
IBYM IUATOHAJISIM.

1.89. ITocTpoiiTe mapajjaejorpaMM IIO ABYM CTO-
pOHAM M YIVIY.

1.90. ITocTpoiiTe mapaJijaejorpaMM IO ABYM [Aua-
TOHAJIAM U Yy MexxXay Humu (puc. 1.46).

1.91. ITocTpoiiTe mapasiensorpamMm: 1) Mo AByM BBI-
coTaM M OCTPOMY YIJy; 2) m0O ABYM AWATrOHANAM U
BBICOTE.

1.92. IlocrpoiiTe TPAMOYTOJbHHUK: 1) 1m0 ABYM
CMEeXXHBIM CTOPOHAM; 2) IO CTOPOHE U AUATOHAJJH; 3)
MO IUATOHAJIAM U YIJIY MEXKIy HUMHU.

1.93. IloctpoiiTe pom6: 1) mo ABYyM AMATOHAJIIM;
2) 10 CTOPOHE U YIIy.

PASLEN 1

Puc. 1.46

1.94. IlocTpoiiTe KBagpart: 1) mo cTopoHe; 2) 0 AUATOHAJU.

1.95. ITocTpoiiTe mapaJjnenorpamMm: 1) mo cropome, aua- B
TOHAJU U YIJIY MeXKIy AuaroHalsaMu; 2) IO CTOPOHE U ABYM

BBICOTaM.

1.96. ITocTpoiiTe pom6: 1) mo yrury u nuarouasau (puc. 1.47);

2) mo AmaroHaJ U U BBICOTE.

1.97. IlocrpoiiTe KBampaT: 1) Mo ABYyM AaHHBIM BEPIIH- 4

HaM; 2) o cepeauHaM IBYX ITPOTUBOMOJIOMKHBIX CTOPOH; 3) ITO
cepemmHAM ABYX COCEIHIX CTOPOH; 4) mo IeHTpy (Touka mepe-
ceueHUs AUAaroHaJeil) ¥ IBYM TOUKAaM, JeXKaIlluM Ha OTHOU

CTOPOHE.
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1.98. Yepes BuyTpeuHooo Touky D yriaa ABC mpoBeguTe OpAMYIO Tak,
YTOOBI OTPE30K 9TOU HPSAMOIM, OTCEKAaeMBIH CTOpPOHAMH yIja, B Touke D pe-
JINJICA IIOTIOJIaM.

1.99. IlocTpoiiTe TPEYTrOJBHUK IO OBYM CTOPOHAM U MeAUaHe, IIPOBEIEH-
HOM K TpPeTheli CTOPOHE.

1.100. ITocTpoiiTe TPAMOYTOJBHUK 110 JUATOHAJNN U CYMMe JABYX €T0 CMEXK-
HBIX CTOPOH.

1.101. [Taubl ABe mapaJijiebHbIe HPAMbBIE U JBEe TOUKMU, PACIIOJIOKEHHbBIE
me:xkay HuMu. IlocTpoiiTe poM6 Tak, YTOOLI IBEe €ro CTOPOHEI JIeKaIl Ha ABYX
TaHHBIX IIPAMBIX, a IPYTHe IBE CTOPOHBI IIPOXOININ Yepe3 OBe JaHHbIe TOUKH.

1.102. IlocTpoiiTe KBagpaT, ecau 3aJaHbl 4 TOUKM, B3ATHIE IIO0 OSHOM C
KasKJO0M CTOPOHBI 9TOT0 KBajapara.

1.5. TEOPEMA ®AJECA. CPEAHAA JINHUA TPEYTOJIBHUKA

Teopema Pamxeca

Teopema 1. (Teopema Paineca.) Ecaiu napanieivHvie npamvle, nepecexa-
oujiLe CMopoHbL Y2aa, OMceKanm Ha 00HOU e20 CMOpPOHEe PABHble OMPe3KU,
mo OHU omceKanm pasHble OMpe3KUu U Ha Opyzoil e2o0 cmopoHe.

0 IMano: ZEOF,a | blc, OENa=A, OEN

/\ ¢ Nb=A,0ENc=A,,AA=AA, OF Na=B,
A B C 2
a Z OFNb=B,OF Nc =B,

A, ) Hoxrasars: BB, = B B,.
4, B, ¢ A Yepes Toury B, mposenem mpamyro CD
7E D \F Tak, uTo6bl CD ||OE: Cea, Dec (puc. 1.48).
Puc. 148 Torma AA B,C u AA,DB, — mapaJjierorpam-
. | \ mbl = AA, = CB, u AA, = BD. T.k. AA= AA, =
, f‘ # = CB,= B,D. /BB,C = DB B, — BepTUKaJIbHbIE yIJIbI.
ZBCB, = /B DB, — nakpecr Jexaiue yribl. [losTomy

c {' Jf ABCB,= AB,DB, = BB, = B B,. ®

/ \ B ycaoBum Tteopemnr Pasieca BMECTO CTOPOH yrJja
m n MOJKHO B3ATH JITOObIe ABe IpsaMble m u n (puc. 1.49).



PASLEN 1

IIpumep. PasmenuTs JaHHBIN OTPE30K AB Ha TPpU paBHBLIE YaCTH.

A TIposenemayuACTak,uro6sr L BAC> Y
> 0°. Bossbmem Toukmu C,, C,, C, € AC rax,
urobsr AC, = C,C,= C,C,. Yepes Touru C,
u C, mpoBefieM INpsMble @ U b Tak, 4TO-
0p1 al|C,B, b||C,B (puc. 1.50). Ilycts
B, = a NAB, B,= b N AB. Ilo Teopeme
Paneca AB,= B B,= B,B. ®

Cpe,[[HﬂH JJUHHUA TPEYroJbHHUKA

Omnpenenenne. CpemHell JTUHUEH Tpe-
YTrOJbLHUKA Ha3bIBAeTCA OTPE30K, COeIMHSIIO-
U cepequHEl IBYX ero cTopoH (puc. 1.51).

AE = EB, BF = FC = EF — cpenmuas
JIMHUA.

Puc. 1.51

Teopema 2. CpedHas AUHUSL MPeYZ0NLbHUKA NAPALLEAbHA mMpembeil Cmo-
POHe U pasHa ee noJOBUHE.

B AABC orpesok DE — cpenusasa iaunusa. Torga DE||AC u DE =1AC
(puc. 1.52). 2
A TIlycte AD = DB (puc. 1.52). IIposemem B
npamyio DE rtak, utobsl DE | AC, E<BC = no Teo-
peme Paneca BE = EC, r.e. DE aBisaercs cpenHei

E
anauei. Yepes Touky E mpoBemem mpsamyio EF D
rak, uTobsl EF || AB, FeAC. Ilo Teopeme Paieca
AF = FC, a ADEF — napaJjueaorpamm. IlosTomy
1 A C
DE=AF=-AC. W /F
2 Puc. 1.52



danec MuneTcKkuii — IpeBHETPEUECKUN yUEHBIN-(huaIocod.
OH cunTaeTCca OCHOBATEIEM JPEBHETPEUECK O hurocoduu u
Hayku. HekoTopble noKa3aTeIbCTBA I€OMETPUUECKUX TEO-
peM cBasbIiBaloT ¢ uMeHeM Paneca. Hanpumep, paBeHCTBO
BEPTUKAJIBHBIX YIJIOB, JeJeHUEe Kpyra AMaMeTPOM IOIOo-

JaM W IpyTue TeopeMBbI.

MHOIMOYronbHWUKWU. YETbIPEXYIOJNIbHUKU

®danec (VI B. 1o H.9.)

1. ChopmyaupyiiTe 1 HoKakute Teopemy Pasieca.

2. Yo HasbIBaeTCA CpegHel JuHuell TpeyroJbHuKa?
3. ChopmynupyiiTe TeopeMy O CpedHElH JUHUU TPEYTOJbHUKA U JOKaKUTE ee.

Puc. 1.53

et Y # B\

Puc. 1.54

Puc. 1.55

3amauu

A

1.103. Kaxkoii ueTbIpexXyroabHIK 00pasyeTrcs,
eCJI TOCJIeIOBATEJIbHO COEIUHUTEL CEPEeIUHbBI CTO-
pox: 1) mapasnenaorpamma (puc. 1.53); 2) npsamo-
yroabHUKa; 3) pomba; 4) kBampara?

1.104. Pasgenure maHHBIN OTpe3oK: 1) Ha Ue-
THIPE PaBHBIE YaCTU; 2) HA MATH PABHBIX YaCTeM.

1.105. PasgenuTe HaHHBLIN OTPe30K Ha IBe
YacTU TaK, YTOOBI OHM OTHOCHUJINCEH Kak: 1) 1 : 2
(puc. 1.54); 2) 2 : 3.

1.106. [IBe cTOpOHBI TPEYroJbHUKA PABHBI
a u b. Yepes cepeuHy TpeThell CTOPOHEL IPOBe-
IeHbl IpPsMble, IapajiieJbHble JaHHBIM CTOPO-
Ham. Haligure mepuMeTp IOJyUeHHOTO UeThIpeX-
yroapauKa (puc. 1.55).

1.107. IlepumeTp TpeyroJbLHUKa PAaBEH p.
Haiigure mepuMeTp TPeyroJbHUKA, BEPIINHAMU
KOTOPOTO CJIY’KaT CepeAMHBI CTOPOH JAaHHOTO
TPeyroJbHUKA.



PASOE 1

1.108. [TuaroHasu 4eTHIPEXyroJbHUKA 3 IM B F C
u 8 nm. HaiinuTe nmepuMeTp 4eThIPEXyTrOJbHU-
Ka, BepIIMHAMU KOTOPOTO CJIYIKAT CepequHBI
CTOPOH MaHHOTO YeThLIPEXYTOJbHUKA.

1.109. IJamo: ABCD — 4eTHIPeXyTOJLHUK, 4 T >
AC =8 nm, BD = 3 nm. Touku E, F, K, L — ce- Puc. 1.56
PeIVHBLI CTOPOH UeThIpeXyroJbHuKAa. (puc. 1.56).

Haiitu nepumerp EFKL.

A EF — cpennssa gunus AABC: EF = %AC =4 oM. LK — cpenussa JuHUA
AADC: LK = %AC: 4 nm. Anamoruuyno EL u FK aBIAIOTCA CPEIHUMU JUHUS-
mu AABD u ABCD cooTBeTcTBeHHO. IlosTomy EL = FK = %BD = 1,5 oM. Torma

P,.,~EF+FK++KL+LE=4+1,56+4+1,5=11 am.
Orser: 11 gm.

B

1.110. InuHBI IPOEKIHM OBYX CTOPOH OCTPOYI'OJLHOTO TPEeyroJbHUKA
ABC na croporny AC paBubl 6 cMm u 4 cvm. Haligure niuHBI OpPOEKIIUN Ha
croporny AC Bcex MenuaH TaHHOTO TPEYTroJbHUKA.

1.111. [Joxaxxure, UTO CePeAUHBI CTOPOH BBHIIYKJIOTO UEeTHhIPEXYTOJbHUKA
SIBJIAIOTCS BEPIIMHAMH MapajiieorpamMmma.

1.112. JlokaKkuTe, YTO CEPEAUHBI CTOPOH IPAMOYTOJbHUKA ABJIAIOTCA BEP-
IHAMKX poM0a, 1 Hao60pOoT, CepelruHbl CTOPOH poM0Oa ABJISIOTCA BEPIIMHAMU
IPAMOYTOJBHUKA.

1.113. PasgenauTe Npou3BOJIBHBIN TPEYrOJbHUK HA JBE YAaCTH TaK, UTOOBI
M3 HUX MOXKXHO OBLJIO COCTABUTL MAPAJLIEJIOTPAMM.

B

1.114. Kaxgasa ctopoHa Tpeyroabuuka ABC pas-
IejieHA HA TPU PaBHBIX MEXKIY co00# OTpe3Ka, TOUKU
IeJIeHUsI COeIUHEHBI OTPe3KaMu, IapajljieJIbHBIMU CTO-
poHaMm TpeyroiabHUKa. Ilepumerp Tpeyroabauka ABC
paBeH p. KakoB mepumeTp 3allITPUXOBAHHON (QUTypPHI? 5
(Puc. 1.57.) Puc. 1.57

1.115. Joxkakure, 4TO BCe MeIMAHBI TPEYTOJbHIKA IePECEKAIOTCsI B OIHOM
TOUKE U JEeJATCA dTOM TOUKOM B oTHoImeHMu 2 : 1, cuuTasd OT BePIITHUHEI.

1.116. [uaronanu pomba paBHbI d, u d,. HaiifiuTre mepumerp 4deTbIpex-
YTOJIbHUKA, BEPITHHAMY KOTOPOTO ABJIAIOTCA CePEeIUHEBI CTOPOH JaHHOro pomoba.

3-3456 33
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1.117. Kak ucCIoJIb30BaTh CBOMCTBO CpeAHell JIMHUM TPEeyroJbHUKA I
oIpeeieHus PACCTOSHUSA MEXKIY ABYMsA IIYHKTAMM, PACIIOJJOKEHHBIMH Ha
pasHBIX Oeperax peKmu?

1.118. OTpes3ok, COeOUHSIONINN CepPefUHbl ABYX IIPOTHUBOIIOJIOMKHBIX CTOPOH
BBIITYKJIOTO YeTBHIPEXYTOJbHNKA, PABeH IIOJYyCyMMe IBYX OPYTHX €ro cTOpoH. [o-
KayKITe, UTO 9TU IIOCJIeAHNe TPOTHUBOIIOIOMKHEIE CTOPOHEI IIapAJLICIbHEI.

1.119. [Joka:kuTte, 4TO CyMMa PaCCTOSHHUH OT JIfO-
0ol TOUKM, Jeikallleli Ha OCHOBAHNU pPaBHOOEIpPEH-
HOTO TPEYTroJbHUKA, OO0 ero OOKOBBLIX CTOPOH paBHA
JUIHE BBICOTBHI, IPOBEIEHHOM U3 BEPIINHEL IIPX OCHO-
Bauum (puc. 1.58).
1.120. ITocTpoiiTe HpAMYI0, KOTOpas paBHOYIA-
JleHa OT TPeX TOoueK, He JIeKAINX Ha OMHON IPAMOI.
CKOJIBKO pellleHu# mmeeT 3amaua?
H 1.121. Ot uepTeska TPeyroJbHUKA COXPAHUJINCH
E TOJIBLKO TPU TOUKM, KOTOPbIe OLLIM cepeluHaMH ero
cTopoH. BoccTaHOBUTE UePTEK TPEYroJbHUKA.
7 7 C 1.122. TlocTpoiiTe TPEYroJbHUK IIO ABYM CTOPO-
Puc. 1.58 HAM ¥ Pa3HOCTU IIPOTHUBOJIEKAINX MM YIJIOB.
1.123. Yepes gaHHy0 BHYTPHU yIJja TOUYKY A mpo-
BeIUTe IMPAMYIO TaK, UTOOBI OTPE30K OJTOU IIPAMOI, 3aKJIIOUEHHBLIH MeEXKIY
CTOpPOHAMMU yTJia, JeJUJICA B TOuKe A B orHoIimenuu 2 : 1.

1.6. TPAIIEITUSA U EE CBOHCTBA

B uem oTamuMe YeTBHIPEXYTroJbHUKA M3 puUCYHKa 1.59 oT uyeThIpex-
YTOJLHUKOB, KOTOPEIE BBl 3HAETE.

Onpenenenune. Tpamemmell HasbIBaeTCA YETHIPEXYTOJbHUK, Y KOTOPOTO
TOJBKO IBe IPOTHBOIOJIOKHBIE CTOPOHBI MMapajijaedbHbl (puc. 1.59).
BC||AD, BC, AD — ocnoBanusa, AB Y CD, AB, CD — GOKOBBIe CTOPOHBI.

B C Cpenusas

BokoBbie cTOPOHBI VHASA

7 € prd
Bricora
OcHoBaHuA
¢ 0
A H D

A Puc. 1.59 D Puc. 1.60

=1
!




PASLEN 1

JI1000%i OTPEe30K, KOHIILI KOTOPOTO JIe}KaT Ha OCHOBAHUSAX WM KOTOPHIN mep-
MeHINKYJIAPEH OCHOBAHUSAM Tpalellnu, Has3bIBaeTcA BbIcOTOM Tpameriuu. OT-
PE30K, COeAMHAIONININ cepeIuHBI OOKOBBIX CTOPOH TpPAIleI[uM, HA3LIBAETCS ee
cpemneit muauei (puc. 1.60).

Tpamenusi ¢ paBHBIMM OOKOBBIMU CTOPOHAMM HAa3bBIBAETCSA PABHOOOKOM
Tpameluen, a Tpamerus, UMeIoIlasa IIPIMOI YyIroj, Ha3bIBAeTCS MPAMOYTOJIb-
HOU Tpaleruen.

O6patuTre BHUMaHue Ha pucyHKH 1.61 u 1.62. B uem oramume Tpame-
muii? IlouemMy sTu Tpamenuy Ha3bBIBAIOT PABHOOOKOM M HPSAMOYTOJLHOI?
O6ocHyiTe OTBET.

B C B C

PaBHobOoxas

IIpamoyromnb-

Tpamenus HadA
Tpamenus
A D Al &
Puc. 1.61 Puc. 1.62

Teopema 1. Cpednsas JunUsL mpaneyuu napaiieibHa 0CHOBAHUAM U DAB-
Ha ux noaycymme.

ABCD — tpanenus, EF — cpeguss muaus = EF | AD, EF||BC, gp - 40 ¥ BC
(puc. 1.63). 2
A TIycts ADNEC =K (puc.1.63). AE=BE, B c
/AEK = /BEC (kKak BepTUKAJbHbBIE YTJIBI),
/EAK = ZEBC (xaxk HaKpecT Jie;Kalue Ipu
npambix BCu KD) > AAEK = ABEC = BC= E F

=AK = KD = AD + BC.

C npyroii cropousl, EF saBisercs cpen-
meit muaneir AKCD: EF | KD n
AD2+ BC. m Puc. 1.63

EF=§1KD:EF||AD u EF =

Kakoii ueThIpexyroJbHUK Ha3bIBaeTCs Tpamerueii?

Yro Ha3bIBaeTCA cpemHell JUHUEH Tpamernu?

ChopmynupyiiTe CBOMCTBO cpeaHel JUHUN TPameruu, JOKAKUTe ero.
CKOJIbKO TYIIBIX YIJIOB MOKET OBITh B TpameIuu?

DN =
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B reTpagu mocTpoiiTe: 1) Tpon3BOIBHYIO TPAIIEINIO; 2) PABHOOOKYIO TPaIEeIlNIo;
3) mpaAMOYroJbHYyI0 Tpamnenuio. [IocTpoiiTe 1 YKaKHUTe UX BBICOTY U CPETHIOI0
JITHUIO.

3amauu
A

1.124. MosKeT Ji Tpalenus UMeTh TPU OCTPLIX yrja?

1.125. MoryT Ju yribl Tpaleluu, B3ATbIe B MOCJIEI0BATEJILHOM IIOPIIKE,
OBITh IIPOMOPIINOHANLHEI UHNCIIAM:

1)6, 3,4, 2; 2)8, 7, 13, 12?

1.126. ToxakuTe, UTO B PaBHOOOKOII TpaIleInuu:
1) auaroHas M paBHBI; 2) YIJIbI TP OCHOBAHUU PaBHEI.

1.127. Yemy paBHBI yIJILI PABHOOOKOI TpAIIEI[UH,
€CJIM U3BECTHO, UTO PA3HOCTh IIPOTHUBOIIOJIOKHBIX YIJIOB
paBua 40° (puc. 1.64)?

1.128. Yribl mpy OSHOM OCHOBAHUU TPAIIEITNU PaB-
HBI 68° u 71°. HatiguTe ocTajabHbIE YIVILI TPAIIEITHI.

& P 1.64 D
e & 1.129. [Inaronans BD rtpamnenuu ABCD nepneH-

INKyJasapHa O00KoBOM cropoHe AB m £ BAD = 40°. Ilomaras, 4To MeHbIIIee
OCHOBAHME Tpamlelnyd PaBHO ee BTOPON OOKOBOHM CTOpPOHE, HAWAUTE OPYTHUeE
YTJIBI TPaNeInu.

B C 1.130. Mewunitee ocHoBaHue BC Tpamenun
ABCD paBuo 4 cm. Yepes BepmimHy B mpo-
BeleHa OpsaMasi, mapajieinbHas ctopoue CD.
Yemy paBeH MePUMETP TPAMEINM, €CJIU IIePU-
MeTp IIOJIYUEeHHOTO TPeyTroJbHUKA paBeH 12 cm

A L
- . 1.65)?
Puc. 1.65 K (pI/IC )

B

1.131. BokoBasa cTOpoHa Tpameluu pasje-
JeHa Ha TPU pPaBHLIe YACTHU U U3 TOUEK HeJeHUud
K JIPYro¥l CTOpOHE IIPOBEIEHLI OTPE3KM, mapaJi-
JeJIbHBbIe OCHOBaHUAM. HaWgurTe IJIMHBI 3THUX
OTPE3KOB, €CJIM OCHOBAHUA TPAIEIINU PaBHBI 2 M
u 5 M (puc. 1.66).

Puc. 1.66



PASOE 1

C
1.133. OguH yros mpAMOYTOJBHOW Tpamenuu pa- | 45°,

B
BeH 45°, a ee ocHoBaHuA — 10 cm m 15 cm. Haiigure A Puc. 1.67 D
MEHBIITYI0 00KOBYIO CTOPOHY Tpamernuu (puc. 1.67).

1.132. OgmH yroa paBHOOOKOII Tpaleluu paBeH
60°, boxoBas cTopoHa — 24 cM, a CyMMa OCHOBAHUM —
44 cm. HatiguTe OIMHBI OCHOBAHUI TPATIEIIMU.

1.134. [Tokaskure, 4TO B Tpameruu: 1) cymma

B C
OOKOBBIX CTOPOH 0OJIBIIIE PA3HOCTH OCHOBAHUI;
2) cymMa amaroHajieii OoJIbIlle CyMMBI OCHOBA-
HU; 3) pa3sHOCTh OCHOBAHUII GOJILIIIE Pa3HOCTU
OOKOBBIX CTOPOH.
1.135. B paBHOOOKOI Tpamemuu OOUH U3 yT- 60° 60°
i
A D

J0B paBeH 60°, a ocHoBauua — 15 cm u 49 cwm.
Hatinure ee nepumerp (puc. 1.68). Puc. 1.68

1.136. [JokakuTe, UTO TpaIlelnus ABJSIETCS PAaBHOOOKOM, eciu ee auaro-
HaJ1 PaBHBIL.

1.137. BreicoTa, mpoBeleHHAasA 13 BEPIIMHBI TYIIOTO yIJIa PAaBHOOOKOI Tpa-
memnuu, OeJuT 0oJIbIliee OCHOBaHME Ha YacTH, MMeIoIue IJIUHBI a u b (a > D).
Haiinure cpenmioio uuuio Tpamenuu. Perrure sagauy mpu a = 30 cM, b = 6 cMm.

1.138. [IBa cena A u B pacIoOJIOMKEHBI II0 OAHY CTOPOHY IIPAMOJMHENHOI
JKeJIe3HO# Joporu Ha paccroaHmu coorBeTcTBeHHO 10 KM m 20 kM. Hemy pas-
HO PACCTOSHUE OT »KeJe3HoI moporu mo ceja C, pacmoJIOKeHHOTO MOocepeIuHe
OPSAMOM JOPOTH, COeTUHAIONIeH cema A u B?

1.139. OcHoBaHuA Tpalenuy OTHOCATCA Kak 2 : 3, a CpeqHsasd JIUHUI PaB-

Ha 5 M. HalinuTe ocHOBAaHUSA TPAMEI[UH.
B C
1.140. Cpenuasa JUHUS Tpalelnuy paBHa 7 cM,

a pasHoCcTb ocHoBauuii — 4 cm. Ha#gure ocHoBa-
HUS TPaIeIuu.

1.141. Cpenuasa auHusa Tpanennun pasuaa 10 cMm. K
OpHa u3 guaroHajell JeJUT ee Ha IBa OTPEe3Ka, pas-
HOCTh KOTOpPBIX paBHa 2 cm. Haiigure ocHOBaHUSA
tpanenuu (puc. 1.69). A Puc. 1.69 D

1.142. OcuoBanusga Tpamenuu paBHbl 4 cMm u 10 cMm.
HaiinuTe nauHBI 0OTPE3KOB, Ha KOTOPLIE OMHA M3 AUATOHAJEH TpameIluu JeJIUT
€e CPeIHIOI JUHUIO.

1.143. OcHoBaHusA Tpamenuu paBHH 8,2 cm u 14,2 cm. Haiigute paccros-
HUEe MEeXXAY CepeIUuHaMU ee NmaroHaJe.



MHOIMOYronbHWUKWU. YETbIPEXYIOJNIbHUKU

1.144. JInuHa MeHBIIIETO OCHOBAHUS Tpamenuu paBHa 6,2 cm, paccTos-
HUe MeKIy cepemmHaMu ee aumaroHanein — 4 cm. Haiimgmure 6GoJsbIliee OCHO-
BaHMNe Tpalelun.

C

1.145. Kax paspgenuTs Tpamenuio: 1) Ha ABe 4acTH, YTOOBI M3 HUX COCTA-
BUTH IapajljiejiorpaMM; 2) Ha IBe YacTHh, YTOOBI M3 HUX COCTABUTH TPEYTOJIb-
HUK; 3) HA TPU YaCTU, YTOOBI M3 HUX COCTABUTH IIPAMOYTOJLHUK?

1.146. JokakuTe, 4TO IpPsMasi, IPOXOAAIIAS UYepe3 TOUKY IlepecedeHus
IuaroHaJieil paBHOOeIPEHHON Tpamellnil U TOUKY IIepeceueHusi IIPOJOIKEeHIHA
ee OOKOBBIX CTOPOH, MEPHEHAUKYJAPHA OCHOBAHUSAM Tpalelud U AEJUT UX
IOII0JIaM.

1.147. BokoBas cTOpoHa paBHOOEAPEHHON Tpamelnyd pPaBHA MeHbIIEeMY
OCHOBAHUIO U IEePUEHIUKYJIAPHA ee nuaroumanu. HaliguTe yribl Tpameuu.

1.148. JlokakuTe, UTO OTPE30K, COETUHAIONININ CepeIUWHBLI MuaroHaJei
Tpalelun, PABEeH IOJYPa3HOCTH OCHOBAHMM.

1.149. ITo oaguy cTopouy oTpeska AB, AIMHA KO-

P QM N ToOporo paBHa @, IOCTPOMJIU JBa KBazpara: APQS
u SMNB (puc. 1.70). Kaxasa ¢urypa aBaseTcs reo-
O . METPUUYECKHM MECTOM TOUYEK CepeIuH OTPEe3KOB (To-
D yeKk D), COemUHAIONINX IIEHTPHI BCEX BO3MOKHBIX
A < . KBagpaToB APQS nu SMNB?

Puc. 1.70 1.150. ITocTpoiiTe Tpalenuo IO OCHOBAHUAM U
OOKOBBIM CTOPOHAM.

1.151. ITocTpoiiTe Tpamenio I0 OCHOBAHUAM 1 SUATOHAJISIM.

1.152. ITocTpoiiTe paBHOOOKYIO Tpallelnuio, ecau gaubl: 1) yroa A, ocHoBa-
uHre AD u 6oxoBasa ctopoua AB; 2) ocuoBanue BC, 6oxoBasa cropouma AB u
nuaroHaas BD.

1.153. IloctpoiiTe mpaMoOyrojbHyio Tpamenuio ABCD 1o OCHOBAHUAM U
00KOBOIT cTopoHe AB, KOoTOpas MePHEeHAUKYJIAPHA OCHOBAHUIM.

B c 1.154. Ha puc. 1.71 usobpaxkeHa mpsamo-
yrosbaasa Tpanerusa ABCD, B xKoropoit AC | BD,
0 5 BC =2 cvm u Z/BDC = 30°. ITo 3TUM yCJI0BU-
i M CaMOCTOATEJbHO chOpMyJIHUpyiiTe 3aja-
20 vy. (BulmoaHUuTEe paboTy B T'pyIIIe.)
1.155. ITocTpoiiTe Tpameluio I0 OCHOBA-

A Puyc. 1.71 D HUAM, BLICOTE U OJHOM AUATOHAJIM.
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1.156. ITocTpoiiTe Tpameuio 0 OCHOBAHUSIM, BLICOTE U OJHOMY YIJIY.

1.157. IlocTpoiiTe Tpameluio mo 00JbIIIeMy OCHOBAHMIO, OOKOBBIM CTOPO-
HAM ¥ OCTPOMY YTJIy.

1.158. ITocTpoiiTe Tpamenuio Mo MeHbLIIIEMY OCHOBaHMIO, 60KOBOM CTOpPOHE
¥ ABYM TYHOBIM yIJlaM.

1.159 ITocTpoiiTe Tpamenuio Mo Pa3HOCTH OCHOBAHUM, ABYM OCTPBIM yTJIaM
¥ AuaroHaJIu.

1.160.%. [TaHbl OTpesKu, AJIUHBI KOTOPHIX @, b, ¢, d, e. [locTpoiiTe oTpe3KH,

JINHBI KOTOPBIX: 1) x—a—b' ) x—a—bc
a DRIX: 4’ ae

1.7. SBAMEYATEJIBHBIE TOUYEHW TPEYTI'OJIbBHUKA.
ORPYHHOCTD, OIINCAHHAS ORKOJIO TPEYT'OJBHHUERA,
N OKPYJJRHHOCTD, BIINCAHHAA B TPEYTI'OJBbHHUR

CBoiicTBa MeIHaHBI TPEYTOJIbHUKA

Teopema 1. Meduanvl mpeyzonvHUKaA nepecexanmcs 8 00Hol moyke u de-
aames amoit moukoit 8 omHoweHuu 2 : 1, cuumas om epwiunst (puc. 1.72).

AE, BD, CF — meguansl, AO : OE =2 :1,BO:0D=2:1, CO : OF =
=2:1.

A Ilycts AE N CF = O. BoasmeM Touku P
u K rtak, uroosr AP = PO, CK = KO. Or-
pesox EF — cpenusasa aunusa NAABC, a PK —

1
cpenuaa auaus NAOC = EF|AC, EF = EAC u

1
PK|AC, PK = EAC —=FEF=PK,EF|PK =EFPK —

napaJuiesorpamMm (puc.1.72), ero aguaronanu Puc. 1.72

B Touke O penarcsa momoJsam. Ilostomy AP =
=PO=0OEuCK=KO=0F A0 :0E=2:1uCO:0OF =2:1.Ilycrs AE N
N BD = O,, To aHAJIOTUYHO MOKeM I0Ka3aTh, uTo AO, : O.E =BO,: O, D=2:1.
Ho mb1 Taxxxe nokasamu, uro AO : OE = 2 : 1. Iloaromy Touku O u O, COBIagaror.
CrnemoBaTenbHO, Meauana BD Takike mpoxoauT uepes Touky O u BO : OD =
=2:1.0
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B MmexaHUWKe TOUKY IlepeceueHUs MeIUaH TPEeyTroJbHUKA, CHEJIaHHOTO
W3 OJHOPOAHOTO MaTepuaja, Ha3bIBAIOT €r0 IIEHTPOM TSAMKECTU, WU ITeH-
TPOM Macc. A B reOMETPHU 3Ta TOUKA HA3LIBAETCA IEHTPOMIOM.

OKpyKHOCTH, ONIMCAHHASI OKOJIO TPEYrOJbHUKA

B Omnpenenenne. OKPYKRHOCTD, ITPOXOASAINAA Uepe3 BCE
BEPIIUHBI TPEYroJbHUKA, HAa3bIBAETCA OKPYIKHOCTHIO,
OIMMCAHHOI OKOJIO 3TOTO TpeyrojabHuKa (puc. 1.73).

Teopema 2. CepeduHHble nepneHOUKYAAPbL, NPO-
A C  gedenmvie Kk cMOPOHAM MPEY2ZOLLHUKA, NePeceKaiomcs
6 00HOU mouke, ABAANOULCUCS YEeHMPOM OKPYHCHOCMU,

ONUCAHHOU 0KOJO0 mpeyzojlbHUKAQ.

Puc. 1.73

A Ha puc. 1.74 cepenuHHbBIe TIePIEHINKYISADHI,
npoBeleHHbIe K cTopoHaM AB u BC, mepecekamoTcs B
Touke O. (CaMOCTOATEILHO IOKAKUTE, UTO CEPEeTUH-
HbIe TEePIeHAUKYJIAPbl cTopoH AB u BC mepeceka-
I0TCsA, T.e. He MOTYT He mepecekartbcsd.) Torma OA =
=0B=RuOC=0B=R,T.e. 0A=0C =R = cepe-
IVHHBIN TEePIeHANKYJIIP, MPOBEeIEHHBIN K CTOPOHE
AC, Ttaxixe mpoxoaut uepes Touky O. H

Caencreue. OKOLO 106020 MPeEYzoLbHUKA MOMCHO Onucamv eOuHCMmeEeH-
HYI0 OKPYHCHOCMb.

A TIIo teopeme 2 AO = BO = CO = R (puc. 1.74). Torga Touku A, B, C
PACIIONIOKEHBI HA OKPYXKHOCTH ¢ pagumycoM R ¢ meHTpoM B Touke O, M 3Ta
OKPYsKHOCTh €JUHCTBEeHHAA (II0 3aJaHHOMY paguycy u meHTpy). [l

OKpYy:KHOCTH, BIUCAHHAA B TPEYIrOIbHUK

Onpenenenne. OKPY:KHOCTh HAa3LIBAETCA BIIHCAH-
HOII B TPEYTOJBbHUK, €CJIM OHA KAacaeTCsa BCEX ero CTOo-
pou (puc. 1.75). IleHTp 2TO# OKPYKHOCTH WHOTZA HAa-
3BIBAIOT MHI[EHTPOM.

Teopema 3. B kaxcdom mpeyzonvHUKe 6UCCEKMPUCHL
B nepecexaromecsa 6 0dnoii mouxe.
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A Ha puc. 1.76 6uccexrpucsl AD u BE mepece- B
kKatorca B Touke O. (CaMocToATEIbHO O00CHYHTE 3TOT
daxr, cm. sagauy 1.170 (2).) AD N BE = O. Touku 6uc-
CeKTPUCHI PABHOYAAJEHBI OT CTOPOH yria. IlosTomy \
Touka O pacrmojiokeHa Ha ONUHAKOBOM PACCTOAHUU I L
or ctopoH AB u AC. Tak:ke Touka O HaxXOAUTCA Ha A
OINHAKOBOM PacCTOAHUMU 7" OT cTopoH BA u BC. Cueno- Puc. 1.76
BaTeJbHO, TOuKa O HaxoauUTCA Ha oguHaKoBoM paccrosuuu ot AC u BC, T. e.
Touxka O Jyexut Ha Ouccexkrpuce CF. M

O ~h
_'__/ "‘M

Cuencreue. B a10060ii mpeyzoavHUK MOMCHO BRUCAMb e0UHCMEEHHYI0
OKPYHCHOCMb, UeHMP KOmopoil Haxodumcs 6 moike nepeceieHus bucceKkmpuc
mpeyzonvHUKQ.

A Touxka O HaxomWTCA HA OJUHAKOBOM PACCTOAHWU I' OT CTOPOH Tpe-
yroabuuKa (puc. 1.76). Torga okpy»KHOCTEL C IIEHTPOM B TouKe O U paguycom
r KacaeTcsa BCeX CTOPOH TPEYrOJbHUKA, U 9TA OKPYIKHOCTh equHcTBeHHAA. [l

Touka mepece4eHUs BHICOT TPEYrOJbHUKA

Teopema 4. Bvicombl 1100020 mpeyzoivbHUKA
nepecexaioomcs 6 00HOU mouke.

A TIposemem npameie A B,, A C,, B,C, TaK, 4TO6EI
A B\|IAB, AC |AC, B,C, |IBC (puc. 1.77). Torxa orpes-
Ku AB, AC u BC aBnaiorcs cpegaumu muauamu AA B C,
(mokaskuTe 3TO camocToaTenbHO). CiemoBaTesbHO, OT-
pesxu AD, BE n CF xakx cepeqUuHHBIEe IEPIeHINKYIA-
per AA B C, mepeceratorca B ogHou Touke O. C npyrou
cTopoubl, oTpe3ku AD, BE u CF aBIAIOTCS BLICOTAMU
AABC, xotopble mepecexkaiorcsa B Touke O. [l

Touka mepeceyeHUs BHICOT TPEYTOJbHUKA HA3bIBAET-
Csl OPTOLEHTPOM.

BHeBnmcanHasa B TPEYrOJbHUK OKPY;KHOCTH

Onpenenenne. BHeBIICaHHON B TPEYTOJNBHUK OKPYK-
HOCTBHIO HAa3bIBaeTCA OKPYKHOCTh, Kacarolasics OJHOM
CTOPOHBI TPEYTOJbHUKA U MHPOAOJIKEHUA IBYX IPYTHUX
ero ctopoH (puc. 1.78.)
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Teopema 5. Buccexkmpuca o00HO0z0 yzaa ¢ Ouc-
CeKMPUCAMU BHEWHUX Y2l08 Npu Opyzux epuiu-
Hax nepecexaromcs 8 00Hoi mouke (puc. 1.79).

Cnencreue. Ilpu wxaxdoii cmopore 1106020 mpe-
Y20AbHUKQ MO}CHO nocmpoums eOUHCMEEHHYI0 6He-
6NUCAHHYIO OKDYHHOCMb, UEHMPOM KOMOPOU A61-
emcs MoOYKaQ nepeceyenus OUCCEKMPUCHL, NPOGedeH-
HOIUl U3 8ePULUHbL, NPOMUBOLEHAULell IMOlL CMOpPOHe,
u buccekmpuc 6HEWHUX Y2208 npu 08yx Opyzux eepuiurax. JlokasbiBaeTcs
TaK 'Ke, KaK CJIeJCTBUE TeOPEeMBI 3.

Teopema 5 mokasbIBaeTcA Tak ke, Kak u Teopema 3. CiencTBue Teope-
MBI 5 JOKas3bIBaeTCS TaK »Ke, KaK M CJEeICTBUE TeOpPeMbI 3.

Ooparure saumanue! UTak, MBI Y3HAJIU, UYTO JJIOO0OH TPEeyTrOJIbLHUK MMe-
€T TOYKU, Ha3bIBAEMbIE 3AMEUAMENbHbIMU MOYKAMU MPeyzosbHUKA: TOUKY
TepeceueHnA MeNuaH, TOYKY NepeceueHUsd CEePeIMHHBIX MEPHeHIUKYJIAPOB,
TOUKY IepecedeHus: OMCCEKTPUC, TOUKY IIePeCeYeHUsI BBICOT.

¥ 1. ChopmynupyiiTe CBONCTBO MeANaH TPEYTOJbHUKA.

2. Kakas OKpY:XHOCTb Ha3bIBAETCSA OIMMCAHHOM OKOJIO TPEYroJbHUKA (BIHCAH-
HOM B TPEYTOJbLHUK)?

3. Kak HaliTH IEHTD OMMCAHHOMN OKOJIO TPEYTOJbHUKA OKPYKHOCTU?

4. Kak HaliTV IeHTP BOUCAHHON B TPEYTOJbLHUK OKpY:KHOCTU? ChopmyaupyiiTe
¥ TOKayKUTe COOTBETCTBYIOIIYIO TEOPEMY.

5. Kakue oKpyXHOCTH Has3bIBAlOTCA BHeBIUCAHHBIMU? CKOJIBKO UX?

6. Kax HaiiTu IeHTD BHEBIUCAHHOUN OKpYKHOCTH? ChopMyaupyiiTe u TOKaKU-
Te COOTBETCTBYIOIIYIO TEOPEMY.

7. ChopmyupyiiTe ¥ SJOKAIKUTE CBOMCTBA BLICOT TPEYTOJbLHUKA.

IToctpoiite TpeyroabHuK ABC mo cBoeMy ycMoTpeHUI0. I[JIs 3TOTO TPEyroJib-
HHUKa IMOCTPOITE:

a) TOUKY IepeceyeHusA MeJuaH;

0) TOUKY IIepeceueHus BBICOT;

B) OMMMCAHHYIO OKPYKHOCTD;

T') BOIMCAHHYIO OKPY:KHOCTD;

1) BHEBIIMCAHHYIO OKPYsKHOCTb.
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3amauu
A

1.161. [lau tpeyroabHuK. [locTpoiiTe OKPY KHOCTD: ) BIMCAHHYIO B HET0; 0) OITH-
CaHHYI0 OKOJIO Hero; 0) BHEBIIMCAHHYIO.

1.162. Kakoit Bug nMeeT TPEyroJbHUK, ecJii: 1) ITeHTPhI BOUCAHHOMN U OIIH-
CaHHOM OKPY KHOCTEM cOBIALAOT; 2) IIEHTP ONMMCAHHON OKPY/KHOCTH JIEXKUT Ha
€To0 CTOPOHE; 3) IeHTP BIMCAHHON OKPY:KHOCTH JIEKUT HA €T0 BbICOTE; 4) IMEeHTP
OIMMCAHHOM OKPYKHOCTH JIEKUT HA MPAMOIi, TPOXOAAIIEl Uepes ero BbICOTY?

1.163. BricoTa paBHOCTOPOHHETO TPEYroJbHUKA paBHA 3 cM. Haliaure pa-
IUYyC OMKUCAHHOM OKOJIO Hero OKPYKHOCTH U PaANyC BIIMCAHHON B HETO OKPYIK-
HOCTH.

A
1.164. PaBHobGeapeuubie TpeyroabHuKku ABC u
ABD wuwmeror obiiee ocuoBanue AB. Jloka:kuTe, 4TO
C
orpe3ok CD mpoxomut uepes cepenuny AB (puc. D
1.80).
1.165. 'nnoTeHy3a MPAMOYTOJBHOTO TPEYTOJIb- B

- Puc. 1.80
HHNKa paBHa ¢, a CyMMa €ro KaTeToB — S. HaI/I,HI/ITe

AraMeTp OKPYHOCTH, BIHCAHHOU B 9TOT TPEeYIroJIbHUK.

1.166. Yroa npu BepillirHe PpaBHOOEAPEHHOI'0 TpeyroJabHnKa pasex 120°, a
OokoBas cropona — 2 cm. Halinure quaMeTp OKPYKHOCTH, OIIMCAHHON OKOJIO HEro.

1.167. Kakoii B MMeeT TPeyroJbHUK, €CJOU IJIA JaHHOTO TPeyroJbHUKA:
1) paguychl ABYX BHEBOMCAHHBIX OKDPY:KHOCTell pPaBHBI; 2) I€HTPHI BHEBIIH-
CaHHBIX OKPYKHOCTEH JIesKaT Ha MPOMOJIMKeHUAX Meauamn?

1.168. Hatigure pagnyc OKPYsKHOCTH, OIMMCAHHON OKOJIO IPAMOYTOJIHLHOTO
TPEeyTroJIbHIUKA, TUIIOTEHY3a KOTOporo paBua 12 cwm.

B

1.169. VzBecTHBI cepeInHBI IBYX CTOPOH TpeyroabHuka. Hatigzure cepenu-
HY TpeTbei ero CTOPOHELI, MCIOJb3ys TOJbKO JUHEHKY. A

1.170. MoryT Jiz gBe OMCCEeKTPUCHI TPEYTOJbHUKA ObITh:
1) nmepunenaukyaApHbIMET; 2) napaureababiMu? ObocuyiiTe
OTBeT.

1.171. [Jokakure, uTO JIOOOH yroJ TPeyroJbHUKA pPa-
BEH Mape BePTUKAJIbHBIX YIJIOB, 00pa30BaHHBIX IIPU Iepe-
CeUeHUM NPAMBIX, MPOXONAIIUX Uepe3 BBICOTHI, OMYIIEH-
HBIe U3 ABYX JPYTUX BEPIIWH TpeyrogbHuKa (puc. 1.81).
Puc. 1.81
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1.172. MosxeT 1 pagmyc OIMCAHHON OKOJIO TPEYTOJHLHUKA OKPYKHOCTU
OBITE: 1) GOJIBITIEe KaXKIO CTOPOHEI; 2) MEHbINIe KayKI0M CTOPOHBI; 3) PABHBIM
Ka’KJI0 CTOPOHE 3TOTO TPEYTrOoJbLHUKA?

1.173. JlokaxkuTe, UTO IIEHTPHI BINCAHHON B PAaBHOCTOPOHHUUN TPEYTOJIb-
HUK OKPYKHOCTU Y OIMMCAHHON OKOJIO HEro COBHAAAIOT, a MX PAAUyChl OTHO-
cATca Kak 2 : 1.

1.174. Cropoubl AB u AC Tpeyroabuuka ABC He paBHBI Mexkny coboii. Io-
KajyKnTe, YTO MeANAaHa U BBICOTA, IIPOBENEHHbIE U3 BEPIINHLI A, He COBIIAAAIOT.

1.175. B paBHoGempenHom TpeyroabHuke ABC cepeIuHHBIN IepIeHIu-
KYJap, IIPOBeIeHHbI K cTopoHe AB, mepecekaer cropony BC B Touke E. Ile-
pumetrp TpeyroabHuka AEC paBen 27 cm, a cropoHa AB pasua 18 cm. Haii-
nute ocHoBaumue AC TpeyrolbHUKA.

1.176. BepiiinHa IIpAMOTO yIJja IPAMOYTOJbLHOTO TPEYTOJIbHUKA COeAUHEeHA
C IeHTPaMM ONMCAHHON W BONCAHHOU OKPYYKHOCTEH OTPe3KaMU, YIoJI MEXKIY
KOTOpRIMHU paBeH 7°. HailiguTe ocTphle YIILl TPEYTrOJbHUKA.
Hano: AABC, £C = 90°, £0,CO,= T°,
O, u O, — I|eHTPBI ONMMCAHHON U BIUCAHHOU
B TPEYTOJLHUK OKpY:KHOcTel (puc. 1.82).

Haiitu A, /B. | AT’/
A AO,= BO,= CO,= AAO,C - paBHOOeIpeHHBII1, H
CO, — 6uccekrpuca = LACO, = 45° = /A = LACO, =
=/ACO,- £0,CO,= 45°—7°=388°= /B = 90° - LA = Puc. 1.82

= 90° - 38° = 52°,
OtrBeT: 38°, 52°. @
1.177. CepenuHHbIe TIePIEHIUKYIAPHI K cTopoHaM AB u AC TpeyrojbHUKA

ABC nepecekatorca B Touke D Ha cropoHe BC. JlokaxkuTe, uTo: a) Touka D —
cepenuua orpeska BC; 0) LA=/B+ ZC.

1.178. CKOJIBKO CYIIeCTBYeT OKPYIKHOCTeli, KacaloIMuXcsa TpeX IIOIapHO
repeceKaronuxcsa MPAMBIX, He MPOXOAAINUX uepesd oxHy TouKy? IlocrpoiiTe
9THU OKPYKHOCTH.

C

1.179. Jokakute, 4TO CyMMa IMaMEeTPOB BIMCAHHON B IIPSIMOYTOJbHBIH
TPEYroJbHUK OKPYXHOCTHM M OIMCAHHOM OKOJI0O HEero paBHA CyMMe KATeTOB
9TOr0 TPEYTrOJbHUKA.

1.180. ITocTpoiiTe paBHOOEAPEHHBIN TPEYTrOJbHUK II0 OCHOBAHUIO U PALUY-
Cy OIMCAHHON OKPYKHOCTH.
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1.181. "3 Bepmunbl B Tpeyroabauka ABC mpoBemeHa B
BeicoTa BH, Guccexkrpuca BE u paguyc BO ommcamHOU
oKpy:kHOCTH. JloKaxkuTe, uTo mpAamasa BE saBiaserca Guc-
cekTpucoit yrima OBH (puc. 1.83). AT —h

1.182. Jlausl Tpu IpAMBIE, IPOXOAAIINE Uepe3 TOUKY
O, nu Touka A, jgexxamias Ha ogHoil u3 Hux. IlocTpoiiTe
TPEeyroJbHUK TaK, uTOOBI: 1) omHA W3 ero BepIuH ObLIA E
ObI B TOUKEe A I BBLICOTEHI JiesKaau Obl Ha JaHHBIX MPAMBIX; Puc. 1.83
2) omHa M3 ero BepINIMWH Oblia OLI B TOUKe A WM MeIMaHBI
Jekanan Obl Ha JAHHBIX IIPAMBIX; 3) OQHA M3 €r0o BePIINH Obljaa ObI B TOUKe A 1
OMCCEeKTPUCHI JIesKaan Obl HA HAaHHBIX MPAMBIX; 4) cepeinHa OTHOU M3 CTOPOH
coBmajia ObI ¢ TOUKOU A M MaHHBIE MIPSAMBIE ObLIM ObI CEPeIUHHBLIMU IIE€PIIeH-
IUKYJIApaMu K ero CTOPOHAM.

1.183. [HokakuTe, 4TO B JIOOOM TPEYTOJLHUKE
ABC ouccexrtpuca AE JieXUT Mexay Menuamoin AN c
u BeIcoTOT AH.

1.184. ITocTpoiiTe TPeyroJbHUK, €CJIN TaHbI OUC-
CeKTpuca, MeIuaHa U BBICOTa, IPOBEJEHHBIE U3 O/-
HOII BEPIINHEI.

1.185. Bue Tpeyronbauka ABC mOCTPOEHBI KBa-
npatel ABDE 1 ACFG co cropornamu AB u AC, npu- B, A,
yeM TouKu D u F pacmosioKeHbl HAIIPOTUB BEPIITUHBI
A. Hoxaxmure, 4yTo 0oTpe3ok EG mepneHINKYJIAPEH
MeauaHe TPEYToJbHUKA, IPOBEJeHHON U3 BEPITUHEI
A, 1 4TO OH B IBa pasa AJVWHHEEe d3TOU MeIMaHbI.

1.186. Menuanst AA, u BB, tpeyronbauka ABC te-
pecekaroTcsa B Touke O IIOf IPAMBIM yruoM (puc. 1.84). 4 ¢,
HoxaKkuTe, 4TO BBITIOJHSAETCS paBeHCTBO AB = CO. Puc. 1.84

C

1.8%, BIINCAHHBIE U OIIMCAHHBIE YETBIPEXYTOJbHUKHU
CBoHiCTBO yriia, BIHCAHHOTO B OKPYKHOCTH

Omnpenenennsa. 1) MHOTOYTrOJbHUK Ha3bIBAa€TCA BIHCAHHBIM B OKPYIK-
HOCTb, €CJIM BCE eT0 BePIIIUHEI JEeKAT Ha 3TOM OKpy:KHOocTu. Ha puc. 1.85 maru-
yroabHUK ABCDE BIMCaH B OKPYKHOCTD.

2) MHOroyroJbHUK HA3LIBAETCS OMHCAHHBIM OKOJIO OKPYIKHOCTHU, €CJIU
BCEe er0 CTOPOHBI KacaloTCs 3TOM OKpysKHOocTu. Ha puc. 1.86 maTHyroibHUK
ABCDE omnuncas OKOJIO OKPYXHOCTH.
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A C

Puc. 1.85 Puc. 1.86 Puc. 1.87
3) VYroj, o0pa3oBaHHBIN ABYMS XOpAaMU, UCXOOAIMMU U3 OMHON TOUKH,
Ha3bIBAETCS BIIMCAHHBLIM B OKPYKHOCTE (puc.1.87). OGIIyI0 TOUKY 3TUX XOPIH
Ha3bIBAIOT BepInuHOI yria. [lyra BC masniBaeTcs AyToii, Ha KOTOPYIO OIIPaeT-
cs BOIUCAHHLIN yroj. ¥roa BOC Ha3bIBaeTcA IEHTPAILHBIM yIJIoM. I'pagycHas
mepa ayru BC uamepseTcs BeJIWUYMHON IeHTpanabHOro yria BOC. Hanpuwmep,
ecau £ BOC=60°, To 110 onpezeieEnIo cuuraercsa, uro vBC = 60°.

Teopema 1. BeauuuHa 8nucanHoz0 yzia pasHa noJjiosuHe 2padycHoil
mepvL 0yzu, HA KOMOPYI OH ONUPAEMCHL.

) I cayuait. A IlycTh LEHTP OKPYKHOCTH JIEIKUT Ha

4 cTopoHe BOucaHHoro yria (puc. 1.88). AC — nuametrp =

= AO = 0B = R = NAOB — paBHOGOenpeHHbIlT =/0AB =

.S = Z/0BA u ZCOB — BuemHuit yroan = 2(£LCAB) = ZOAB +
+/0OBA =/COB = BC = ZCAB =% “BC. MW

Y IT cayuait. A IIycts O aABIsieTCA BHYTPEHHEH TOU-

Puc. 1.88 kot ZBAC. (puc. 1.89). IIposegem nuamerp AD. Torza
1
mo pokasaHHomy: /BAC = /BAD + /DAC = 5 (vBD) +

1 1
A +—(vDC)= - (vBC). W

2 2

III cayuait. A ITycts Touka O HaxogWTCA BHe yrJa

Z/BAC (puc. 1.90). IIposegem nuamerp AD. Torma /BAC =

1 1 1
B =/CAD — /BAD = E(UDC) - E(UBD) = E(UBC)' N
D C

Cnencreue. BnucaHHulil yzoa, onuparnwuilcs Ha Ou-
Puc. 1.89 amemp, pagen 90°.
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D B D
Puc. 1.90 Puc. 1.91

X

DO | =

1
A Hapwuc.1.91 AB — quamerp = vADB=180°=/ACB= 2 (vADB)=
x 180° = 90°. W

BrnucanHbIEe U ONMUCAaHHbBIE YeThIPEXyroJbHUKHA

MosxHO Jiu HasBaTh (GUrypPEl U3 PUCYHKA 1.92 BOMCAHHBIMU B OKPYIK-
HOCTH 1 OIMCAHHBIMU OKOJIO OKpysKHOcTH? O0oCyiiTe OTBeT.

He B a11000#1 4eTHLIPEXYTOJBHUK MOXKHO BIIMCATH OKPY:KHOCTH WJIM OIIMCATh
OKO0JIO HEro OKPY:KHOCTh. Halipumep, B IPAMOYTOJBLHUK, He ABJSIOIIUICAT KBa-

IpaToM, HeJb3sA BIIHCATH OKPYXKHOCTL, a /

OKOJIO TIapaJjiieiorpaMMa, He SBJSIOIerocs
MIPAMOYTOJIbHUKOM, HEJIb3s OIKUCATh OKPYIK-
HOCTBL (puc. 1.92). Ho Bce ke CyIIEeCTBYIOT

BIIMCAHHBIE ¥ ONMUCAHHBIE YETHIPEXYTOJIbHU- k
Ku. PaccMOTpUM HEKOTOpbIE UX CBOMCTBA.

Puc. 1.92

Teopema 2. Cymma npomue6onoLoNHuLX Y2068 BNUCAHHOZO0 Lemblpex-
yzoavHukra pagrna 180°.

A Tlycts ABCD — BnucauHBIN udeThipexyroabHukK (puc. 1.93). Torma mo
CBOMCTBY BIIMCAHHBLIX YIJIOB MMEeM:

m:% o BCD, 40:% o BAD.
3maunt, LA+ ZC :% uBCD+% v BAD =
S %(uBCD+uBAD). Ho cymma gyr v BCD u wvBAD

COCTaBJIAET IIOJTHYIO OKPY¥HOCTb. HOSTOMy
ZA+4C :%'360021800. . Puc. 1.93




MHOIMOYronbHWUKWU. YETbIPEXYIOJNIbHUKU

Teopema 3. Ecau cymma npomuGONOLOHCHBLLX Y2J08 Yembvlpexyzosib-
Huka pasna 180°, mo 0K00 3M0O20 YemblpexyzoibHUKA MOHNCHO ONUCAmMb

OKPYHCHOCMb.

Puc. 1.95

A TIlycts B ueThipexyroabuuke ABCD /A + £C =
= 180°. Oxromo TpeyroabHuka ABD omuiieM OKpPYK-
HOCTh. Temepsb moKaKkeM, UTO TouKa C JeKUT HA OKPYK-
"HocTu. IIpenmonoskum, uTo Touka C He JIEXKUT Ha OKPYIK-
HOCTHU, TorAa Touka C HOJ'KHA HAXOAUTHCA BHYTPU WJIN
BHe OKpy:kHOocTu. IlycTh Touka C HaxomuTcs BHYTPH
okpy:xuOocTH (puc. 1.93). Ilycrsr mpamas BC mepece-
KaeT okpy:KHOCTb B Touke E. Torma LA + ZC = 180° u
LA+ ZE =180°, orkyzna nmoayuum £C = ZE, uTo HEBO3-
Mo:kHO. IloyueHHOE TPOTHMBOpPEUUE IMOKAa3bIBAET, UTO
Touka C He MOMKET HaXOIUTCSA BHYTPHU OKPYKHOCTHU.
AHAJOr'MYHO MOXKHO IOKa3aTb, 4TO TO4YKa C He JIeKUT
BHe oKpy:kHOocTH (puc. 1.95). ITosaromy Touka C JgeKUT
Ha OKPY’KHOCTH, T. €. OKOJIO YeThIpexyroabHuka ABCD
MOXKHO OIMCATh OKPYXKHOCTH. M

Teopema 4. B OnucaHHOM YembulpexyzonbHUKe CYMMbL NPOMUBONONONHC-

HbLX CMOPOH PABHUL.

D

Puc. 1.96

A Tlycrtb uerbipexyroibHuk ABCD omnucaH OKOJIO
okpy:kHOCTI. OO0O3HAUMM TOUKM KacaHus BIHCAHHON
OKPYKHOCTH CO CTOPOHAMMU UYETHIPEeXYTOoJbHUKA Uepes
P, @, R, T (puc. 1.96). Mu1 3maeM, uTO KacaTeJbHbIe
K OKPYKHOCTH, IPOBeIeHHbIe N3 OSHO TOUKM, PABHEIL:
AP = AT, BP = BQ, CR = CQ, DR = DT. Cioxus 110-
YJIEHHO 9T PaBeHCTBA, mosryuuM: (AP + BP) + (CR+ DR) =
= (AT + DT) + (BQ + CQ) nnu AB + CD = AD + BC. ®

Teopema 5. Ecau 8 8biNYKAOM 4emblpexyzoibHUKe CYMMbL NPOMUBO-
NOJIONCHBLX CMOPOH PABHbL, MO 6 IMOM LeMmblpexXy20lbHUK MOICHO 6NUCAMb

OKPYHCHOCMb.



PASOE 1

A Tlycrs B uerhipexyroibuuke ABCD umeeT mMecTo
paBeHcTBO: AB + CD = AD + BC. O6Go3HauuM uepes
K Toury mepeceueHusa TPOJOJIKeHUsA cTopoH AB u CD
(puc. 1.97). (Eciu aTu CTOPOHBI HE MEpPeceKarTcA, TO
o6o3HaumM uepe3 K TOUKy IepecedeHUSA IIPOJOJIIKE-
Hua ctopoH AD u BC. Ho ecau u oHU He mepeceKa-
oreda, To ABCD apnsaerca pomboMm (o6ocHYMTE 3TOT
daxT, mpexBapuTeIbHO OOCYAWB €ro B TPYIIE) U B
HEro MOXKHO BIIHCATH OKPY’KHOCTS.) [l

Puc. 1.97

Hcnonap3ysa MeTon, MOKa3aHHLEIN B TeopeMe 3, MOKAXKHUTE, UTO OKPYIK-
HOCTb, BOMCAaHHAas B TpeyroabHuk ADK, xKacaercs cTopoubl BC ueTbIpexy-
roapuEuKa ABCD.

[y

. UTto Takoe BOMCAHHLIN 1 ONNCAHHBLIA MHOTOYTOJbHUKI?

. Kakoii yrosm HasnIBaroT BINCAHHBIM?

3. Kakas 3aBMCHUMOCTE CYILIECTBYET MeKAy BINCAHHLIM YIJIOM 1 AyTroii, Ha KOTO-
PYIO OH onmpaeTcs (COOTBETCTBYIOIIUM IeHTPAIbHBIM yriaoM)? ChopMyaupyii-
Te U TOKAKUTe COOTBETCTBYIOIIlEe CBOMCTBO.

4. ChopMmyIupyiTe U JOKAKUTE TEOPEeMYy O CYMMe YIJIOB BIMCAHHOTO YeThIpPeX-
YroJILHUKA.

5. ChopmynupyiiTe 1 JOKAKUTE TeopeMy 00 OIMMCAHHBIX UEeTHIPEXYTOJbHUKAX.

6. B kakue mapaJjieJorpaMMbl MOYKHO BIINCATh OKPYKHOCTL?
OK0JI0 KaKuX IIapajjiejIorpaMMOB MOXKHO OIHMCATH OKPYKHOCTH?

7. Kakoii Bug nMeeT TpameIlns:

1) BuucaHHasa B OKPYKHOCTD;

2) omucaHHAasA OKOJIO OKPYsKHOCTU?

DN

1. ITocTpoiiTe BOMCAHHYIO 1 OMMCAHHYIO OKPYKHOCTH, €CJIN JaHBI:
1) paBHOCTOPOHHUII TPEYTOJbHUK; 2) KBagpar.
2. B mamHy0 OKPY:KHOCTh BIUIIINTE TPAICIUIO X OKOJIO Hee OIHIIINTE TPAIEIIHIO.

3amaun

A

1.187. ITocTpoiiTe kBaapat: 1) BliCcaHHBIN B TaHHYIO OKPYKHOCTH; 2) OIIHU-
CaHHBIN OKOJIO HaHHOI OKPYKHOCTH; 3) II0 PagUyCy OIMCAHHOMN OKPYKHOCTH;
4) mo paamycy BIIMCAHHON OKDPYKHOCTHU.

4-3456 49



MHOIOYFOJIbHUKW. YETbIPEXYTIOJIbHUKU

1.188. Mo:xHO Ju ommcaTh OKPY'KHOCTb OKOJIO UEeTHLIPEXYTOJbHIUKA, €CJIU
ero yrIJibl, B3SATEIE B IIOCJEeZOBATEeILHOM Hopsanke, pasuHbl: 1) 90°, 90°, 60°,
120°; 2) 70°, 130°, 110°, 50°; 3) 45°, 75°, 135°, 105°?

1.189. Mo:KHO JI OIIHMCATH OKPYKHOCTH OKOJIO UeThIPEXYyTOJbHUKA, YIJIEI
KOTOPOT'0, B3ATHIE B TOCJIEAOBATEJIHLHOM IOPAAKE, OTHOCATCA Kak: 1) 2, 3,
4,3; 2) 17,2, 4,57

1.190. Jokaskure, uto: 1) J100as Tpanemnus, BONCAHHASA B OKPYKHOCTh, PaB-
HOOempeHHAas; 2) J000M ImapajjieiorpaMM, BIMCAHHBIN B OKPY:KHOCTBH, €CThb
IPAMOYTOJBHUK; 3) JIt0060#1 poM0, BOMCAHHBINA B OKPY/KHOCTD, €CTh KBaapar.

1.191. MoXHO JIM BONCATL OKPYKHOCTb B UETBIPEXYTOJbHUK, YIJIBI KOTO-
poro, B3sATbIe B MOCJEIOBATEIbHOM IIOPANKE, OTHOCcATCA Kak: 1) 2, 2, 3, 3;
2)2,5,38,4; 3)3,5,3,1?

1.192. CymMa [IBYX IIPOTHBOMIOJIOMKHBIX CTOPOH ONMCAHHOTO YeThIPeX-
yrogbHUKA paBHa 15 cm. HaliguTe mepuMeTp 4eThIPEXYyTrOJbHHUKA.

B

- 1.193. IlocTpoiiTe NPAMOYTOJBLHUK II0 PASUYCY
R OIMCAHHON OKPYKHOCTH U YIUIY MEXKAY JUATOHAIIMU
R (puc. 1.98).

R (0] 1.194. IlocTpoiiTe poM6 IO CTOPOHE UM PALUYCY
R /  BIHCAHHOW OKDPY’KHOCTH.

7
AN 1.195. JokakuTe, UTO ecJU B MapajejiorpaMM
Puc. 1.98 MOJKHO BIINICATEL OKPYKHOCTE, TO OH SABJIAETCS POMOOM.

1.196. B mapaJiesorpaMM BOHCAHA OKPYKHOCTL. KaK MOMKHO oxapakxTe-
pH30BaTh STOT IMapaJjiejiorpaMmm?

1.197. B npaMoyroJabHNKe JUaroHajlb 00pasyeT C OSHOM M3 CTOPOH yTroJl B
30°, a paguyc OKPYXHOCTH, OIIMCAHHON OKOJIO Hero, paseH R. HaliguTe MeHb-
IIIYI0 CTOPOHY IPAMOYTOJbLHUKA.

1.198. [lokakuTe, UYTO OKOJIO BCAKOTO HNPAMOYTOJbHUKA MOKHO OIIMCATh
OKPY?XHOCTbD.

1.199. BokoBasa cTopoHa paBHOOeIPEHHOI Tpa-
eI, OMUCAHHON OKOJI0O OKPYKHOCTH, paBHa 14 cM.
Haiigure mepumeTp Tpamerumn.

1.200. ITepneHAUKYIAPEI, IIPOBEJEHHBIE K CTO-

C  pomam yria AOB B Toukax A u B, mepecekaiorca B

Touke C, Jeareil BHyTpu sToro yria. Iloxasku-

Puc. 1.99 Te, YTO OKOJIO ueThipexyroabHuKa ACBO MOKHO
omucaTh OKPYsKHOCTD (puc. 1.99).




PA3LEN 1

1.201. Eciu B mapaJesiorpaMM MOYKHO BIIMCATH M OKOJIO HEro OIIMCATh
OKPY’KHOCTh, TO OH SIBJAETCA KBagpaToM. JloKasKuTe.

C

1.202. [Toka:KuTe, 4YTO OKOJIO YeThIPEXYTOJbHNKA, IOJIYUYEeHHOTO IIPH Iepe-
ceueHNN OMCCEKTPHC IIPOMUBBOJILHOrO BBIIYKJIOIO YeTHIPEXYTrOJbHIUKA, MOMKHO
OIIICATh OKPYIKHOCTb.

1.203. JoxaKkuTe, 4TO OKOJIO YeTHIPEXYTOJIbHUKA, ITOJYUYEHHOTO IIPH Iepe-
ceueHUU OMCCEKTPHC BHEITHUX YIJIOB IIPOM3BOJBHOTO BBIIYKJIOTO UYeThIpeX-
YTOJIbHUKA, MOYKHO OIIMCATh OKPYKHOCTb.

1.204. OKpy>KHOCTb HA CTOPOHAX BBIIIYKJIOTO YeTHIPEXYTIOJbHUKA OTCEKaeT
paBHBIE MEKAY c0001i Xopabl. [JoKaKuTe, YTO CYMMbI IIPOTHUBOIIOJIOMKHBIX CTO-
POH 3TOTO UEeTHIPEXYTOJbHUKA PABHBI.

1.205. MoskeT i1 paguyc OKPYKHOCTHU, BINCAHHON B pPaBHOOEIPEHHYIO
Tpamemnuio ¢ ocHoBauuaAMu 24 ¢cMm u 16 cm, paBHATBECT 8 cm?

YHpamneHnﬂ OJISA IMIOBTOPEHUA

1.206. ToxaskuTe, 4YTO IPAMbIe, COeIUHSION[ME TOUKM KACAHUSA IIPOTHUBO-
MOJIOYKHBIX CTOPOH OIIMCAHHON paBHOOEIPeHHOII Tpamenui, IPOXOAAT uepes
TOUKY IIepeceueHus: ee AuaroHaseii.

1.207. IToxaxkure, uro 3axaiodenue 3agauu 1.206 BBIIIOIHAETCS IS JIO-
00Tr0 YeTHIPEeXyTOJbHUKA, OMNCAHHOTO OKO0JIO OKpPYysKHOCcTH (puc. 1.100).

1.208. Ha pucynke 1.101 AB = DC, AD = BC, £ ABC = 125°. Haiigure
yroJI .

B F C A : B
125°
E
L
a 1
D ' c
A N D Puc. 1.101
Puc. 1.100



COOTHOWEHUA MEXXAQY CTOPOHAMU U YTTTIAMU
NPAMOYIONIbHOIrO TPEYIOJIbHUKA

Pasden 2. COOTHOIINEHHA MER]Y CTOPOHAMH H
YIIITAMHA TPAMOYTOJBHOI'O TPEYTOJIBHUHE A

WN3yuyuB MmaTepuaabl TAHHOTO pasgesia, Mbl JOCTUTHEM CJIETYIOIINX I[eJIeH:

A OymeMm 3HATHL OIpefeeHMA CHMHYCAa, KOCHUHYCa, TAHTeHCa M KOTaHIeHCa
YIJIOB Uepe3 OTHOIIEHUS CTOPOH B MPSAMOYTOJBLHOM TPEYTOJIbHUKE;

A OymeM IOKa3pIBATh U IIPUMEHATHL Teopemy Iludaropa;

A GyZeM JOKa3LIBATH M IIPUMEHATE CBOMCTBA BBICOTHI, OIIYIEHHON 13 Bep-
IIIXHBI IIPAMOTO yIJia Ha 'MIIOTEeHYy3Y,

A OyzmeM BeIBOZUTE (popMyJry sino+ cos’o. = 1, ucmoan3ya Teopemy IIudaropa,
U IPUMEHATH IIPU PEIleHun 3a7a4;

k 6y;[eM BBIBOJUTH U IIPMMEHATH OCHOBHBIE TPUT'OHOMETPUMYECKHE TOMKIAECTBA,

A GyZeM 3HATH U IMPUMEHATL B3aMMOCBA3L MEXKIY CHHYCOM, KOCHHYCOM,
TaHTeHCOM 1 KOTaHTeHcoM yrJyoB o u (90° — a);

A GyZmeM HaXOAWTEL 3HAUEHM Sino, coso, tgo 1 ctgol Mo JaHHOMY 3HAUYEHMIO
OIHOI'O U3 HUX;

A GyZeM CTPOUTH Yroj II0 M3BECTHOMY 3HAUEHHIO €ro CHHYyCa, KOCHHYycCa,
TaHI'eHCA MM KOTAHIeHCA;

A OyzeM MCHOJIBL30BATH MPSAMOYIOJBHBIA TPEYTOJIbHUK [AJIs BBIBOJA 3HAUE-
HUII cUHyca, KOCUHYyca, TaHreHca U KoTaHTeHca yrioB 30°, 45°, 60°;

A OyzeM MIPUMEHATH 3HAUEHUS CUHYCa, KOCHHYCa, TAHTNeHCA ¥ KOTAaHIeHca
yrioB 30°, 45°, 60° g1 HaxXOMKIeHUA 3JIEMEHTOB IPSIMOYTOJIHHOIO TPEYTOJbHIKA;

A OyZeM HaXOZUTL CTOPOHBI M YIJIBI IIPSAMOYTOJLHOTO TPEYTOJbLHUKA IIO
OBYM 3aJaHHBIM 3JIEMEHTaM.

2.1. TEOPEMA O TTPOIIOPIIMOHAJBHBIX OTPESKAX.
TEOPEMA ITU®ATOPA

IIponopiuyonaibHbIe OTPE3KU

Onpenenenue. OrHolenneM oTpe3koB AB u CD HaszbIiBaeTCs OTHOIIIEHUE

WX JIJINH.
AB =2 cMm, CD = 4 cwm.
3 AB 2 1
c ' = -2 - _, T. e. OTHOIIIeHUE O0TPe3KoB AB u CD
CD 4 2

1
p PaBHO 3 (puc. 2.1).

Puc. 2.1
Ecau BrInONIHAETCA paBeHCTBO ﬁ = ﬂ
CD C,D

paT, uto otpeskn AB u CD nponopuuoHanbuel orpeskam A B, u C D,.

, TO TOBO-
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Ecau AB - CD - PQ , To orpesku AB, CD, PQ B
AlBl CIDI I)IQI B
OPOIIOPITMOHATILHEI OTPE3KAM A1B1’ C1D1’ P1Q1'
A ABC : AB = 10 c¢m, AC = 7 cMm. o
AB 10 AB _ 6 _10 C, c
AB, =6 cm, AC, = 4,2 cm. 2= = 2, = ==,
1 2 e M ACTTAC, 4,2 T Puc. 2.2

T. e. otpesku AB n AC nponopnuoHaibHbl oTpeskam AB, u AC,.

Teopema 1. ITapaanenvHsie npsmvle, nepecexKarnujue CMoporsl Yyzaa, om-
cexaim om CMOPOH Yzla NPONOPUUOHANLbHbLE OMPE3KU.

IIycTh nmapasiesbHbIe IPAMbBIE TEPECEKAIOT CTOPO-
Hbl yria A B Toukax B, C u B,, C, COOTBETCTBEHHO B
AB, AC, L
AB  AC

A JTomycTuM, 4TO CYII[ECTBYET OTPE3OK IJIMHOM &,

KOTOPBIM MOXKHO I[eJI0e UMCJO pa3 OTJIO0XKUTh Ha orT- A C,Y C, c
peskax AC m AC,, T. e. CyIIeCTBYIOT IleJible YMCIA 7 Puc. 2.3
u m rakue, uto AC = n g, AC, ==m g, n> m.

PazooneM orpesox AC Ha n paBHBIX YaCTeH W IIPOBEIEM uUepe3 TOUKHU Je-
JIeHUs npAMble, napajenbHbie BC. Torga Touka C, coBmager ¢ OgHOM U3 TO-
uek nesneHus. Ilo Teopeme Pajeca, IpoBeieHHBIE TTapaJlIeIbHbIE IPAMBIE Pa3-
6uBaioT OTPe30K AB Ha paBHBIE OTPE3KHU C HEKOTOPOH anuHoi 0. CiemoBaTelhb-
AC,_me e AB, _ mo e

AC ne n’ AB no no %

(puc. 2.3). HokasaTb, 4TO

HO, AB = nd, AB, = md, mojiyuum, 4To
AB, AC,
AB AC’

IIOJIYUYNJIN PABEHCTBO

OmHaKO MOMKET CIAYUUTHCS TaK, UYTO HET OTpe3Ka JJINHOM &, KOTOPBIA MOK-
HO OBILJIIO OBI I1€J10€ YKCJIO Pa3 OTJIOKUTh Ha oTpeskax AC u AC,. B atom ciyuae
TaKyKe MOJKHO JIOKa3aTh IIPOMOPIIMOHAIBHOCTh YKAa3aHHBIX OTPE3KOB. [l

Kocunyc octporo yria B
Onpenenenne. KocuHycom ocTporo yria o mps- c
MOYTOJBHOI'O TPEYTroJbHNKA Ha3bIBaeTCA OTHOIIEHIE ¢
OpUIeKaIlero Karerta K rumorenyse. Kocuryce yria o -
obo3HauaeTcA Tak: COS Ol. A b c

Ha puc. 2.4 moxasal IPAMOYTOJbHBIN TPEYyTroJb- Puc. 2.4



COOTHOWEHNA MEXAQY CTOPOHAMU U YTTIAMU
NPAMOYIrOfibHOIrO TPEYIONbHUKA

v

HUK ABC ¢ ocTpbIM yriioM A, paBubIM o. [Ipuneskamuii K Hemy Karetr AC = b,

AC
a rumotenysa AB = c. Ilo ompegeJeHNIo MOIYUYNM: coS O, = ——, AJIHA COS O = —
AB c

Teopema 2. Kocunyc yzaa 3agucum moavko om 2paldycHoil mepoL yzaa u
He 3a6ucCum OMm PAcnoNO0NHCeHUS U PA3MePO6 MPey2oLbHUKA.

A’ B A IIycts ABC u A’'B'C’ — gBa IpsAMOYIOJbHBIX
¢ TPEYroJbHUKA C ONHUM U TEM K€ YIJIOM HPU BEPIIH-
B Hax Au A', paBHBIM o (puc. 2.5).
C'B Hoxazarn, q'roﬂ = £
A'B° AB

IToctpoum TpeyronbHuk AB,C,, PaBHBIA TPEYIroJb-
Hury A'B'C’, kraxk mokasaHo Ha puc. 2.5. Tak Kak

5 2 o & ACLBC,ACLBC,, To BC | B,C,. Torga mo cBoiicTBy
1
Puc. 2.5 IIPOIIOPIIAOHAIBHBIX OTPE3KOB AC, _ AC A pak kak
1
o . ACC AC
no moctpoeruio AC =A'C’', AB,=A'B’, TO BBIIIOJHAETCA PABEHCTBO B AR

A be
IIpumep. lanbl oTpe3ku AJIUHOH a, b, c. [locTpoum OoTpE3oK x = — .
a

A Tloctpoum 1r060i HepasBepPHYTHIN YTOJI C Bep-
mnHoM B Touke O. OTJI0KUM Ha OTHOU CTOPOHE yIJia
orpesku OA = a, OB = b, a Ha IpPyro¥ CTOPOHE — OTpe-
30K OC = ¢ (puc. 2.6). 3arem coenuuuM Touku A u C
IPAMOI U IIPOBeeM IIapajIebHYIO el MPAMYIO uepes

\

(0] cl |D
B 96 TouKy B. IlycTh 9Ta mpsiMasd miepecedeT BTOPYIO CTOPO-
we. Hy yria B Touke D. Torga mo Teopeme 1 mosyuyum pa-
BeHCTBA OA RC UIu Qp = QB7OC _ be , T. €. oTpe3ok OD u ecTb MCKOMBIH
OB OD OA a

orpesok. M

Teopema IIucdaropa

3emiemepsl lIpeBHero Erunrta m BaBuiaoHa Ipu M3MEPEeHUU 3€MeEJIhb-
HBIX YYaCTKOB HCIIOJb30BaJM HUMKecJHeAyooIinuii crmocod. OHU meanam Be-
PeBRY y3JaamMu Ha 12 paBHBIX YacTel M KOHIIbI CBA3LIBAJIN. 3aT€M BEPEBKY
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pacTAruBagM HA 3eMJie TaK, YTO IOJYyYasICs TPEeYTOJbHUK CO CTOPOHAMU C
3, 4 u 5 meJeHUAMHN. YTOJ TPEyroJbHUKA, IPOTUBOJIEIKAIINI CTOPOHE C 5
neJleHuAME, ObLI TpaMbIM (32 + 42 = 52). ITosTOMY 3TOT TPEYTOJLHIAK CTAJIN
Ha3bIBaTh ezunemckum. IloueMy MCIIOJB30BANIN ETUIIETCKUN TPEYTrOJbLHUK
IPU U3MEPEHUU 3eMeJIbHBIX YUYACTKOB?

Teopema. B npamoyzoibHom mpeyzoibHUKe K8a0pam zunomeny3vl pa-
8eH cymme Keadpamos kamemos: a®+ b%= c2.

A TIpoBemeM BBICOTY M3 BEPIIUHEI IIPAMOTO yIJa C
C mpsamoyroabHOro tpeyroiabuuxa ABC (puc. 2.7).

ITo ompenesenuio KocuHyca yria cos(ZA) = AC . U3z b

OPAMOYTOJBHOTO TpeyroabHuka ACD moaydymM pa-

A D c B
BEHCTBO cos(LA) = 32 . Orcioma monyuum AB - AD = Puc. 2.7
= AC?, AHaJIOTMYHO 13 PABEHCTBA cos(£B) = 8D _ BC
BC AB

MoJIy4YuM paBeHcTBO AB - BD = BC?. CKiafplBas HOYJIEHHO IIOJy4YeHHEIE pa-
BEHCTBA U yUYMTEIBas, uTo AD + BD = AB, nonyuuMm pasBeHctso AC?+ BC?=
=AB:+AD + AB - BD = AB(AD + BD) = AB>. W

W3 Teopemsbl IIndaropa caeqyer, 4To B IPAMOYTOJb-
HOM TPEyTroJIbHUKE JI000H M3 KATeTOB MeHbIIle THIIO-
TeHy3sl. OTCIOZa TakKe cjedyeT, UTO IJis JHO0Oro oc-
TPOro yIJia ¢ BLEIIOJIHIETCS HepaBeHeTBo cosa < 1. Tak-
JKe 3aMeTHM, UTO BepHa Teopema, oOpaTHasd TeopeMe
ITudaropa (cm. 3agaum 2.28 u 2.35). Hamrpumep, ecau B
HEKOTOPBIX JOKAa3aTeJbCTBAX paBeHCcTBO ¢ = a?+ b? 060-
CHOBBIBAETCHA II0 IPUHIINUIIY PABHOCOCTABJIEHHOCTH, TIe
ILIOLIAAY KBagpaToB a?, b? u c¢? mensarcsa HA paBHBIE Yac-
™ (puc. 2.8), ToO B IPYyTrUX AOKA3aTeJbCTBAaX IIPUMe-
HAeTCS IMOHATHE Iaomanu. Hampumep, mo puc. 2.9
IJIOIIanb KBaZpaTa MOMKHO OIIPeNeJUTh ABYMS CIIO-
cobammu: a

S:(awrb)2 =a® + 2ab+b° :a2+b2+4~a?b;

ab
S:c2+4-?:c2=a2+b2. 31ech %b - mromamb

3aKPAIIeHHOT0 MPSAMOYTOJIbHOIO TPEyroJbHUKA. AHa-
JIOTUYHO ITPOKOMMEHTHUPYHTE N0Ka3aTeJbCTBO Teope-
mbl [Tudgaropa (puc. 2.8). Puc. 2.9
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IlokasaHHAA TeopeMa IIPUIIMCHIBAETCA IPEBHETPEUYECKOMY
yuernomy IIudaropy, xoTa oHa OblLIa M3BEeCTHA M3TaBHA.

Xors Teopema IIudaropa 6bl1a M3BECTHA U 4O HEro, cam Ilu-
¢darop BHecC ompeeeHHBIN BKJAJL B ee MaTeMaTHUeCcKoe 000CHO-
BaHMe: OH HAIlleJ ee A0Ka3aTeJabCTBO. ECJIM BEpUTH JiereHIaM,
IOIIEeNIIIUM IO Hac, TO TOBOPAT, uTo Iludarop, oOpamoBaHHBIN
OTKPBITHEM, IIPUHEC B :KepPTBY Ooram ObIKa. B HaImmu gHU M3BECT-
HO 0oJiee cTa pasHBIX JHOKa3aTeJbCTB TeopeMsbl IIudaropa.

ITudarop
(VI B.10H.9.)

W 1. Kakue oTpesku Ha3bIBAIOT ITPOMOPIIUOHATBHBIMY ?
2. ChopmynupyiiTe 1 TOKAKUTE TEOPEMY O IIPOIOPIIMOHANBHBIX OTPE3KaX.
3. Uto Ha3bIBAIOT KOCMHYCOM ocTporo yriaa? Kax ero obosnauarmoT?
4. TokakuTe, 4TO KOCUHYC yIJa 3aBHCUT TOJBKO OT IPaIyCHON Mephl M He 3a-
BHUCHUT OT PACIIOJIOMKEHUA U Pa3MepPOB TPEYyroJbHUKA.
5. ChopmynupyiiTe u moxaskute Teopemy IIudaropa.
6. Kakoii TpeyroJibHUK Ha3LIBAETCA €TUIIETCKUM?

1. ITocTpoiiTe OTPE3OK M pPa3enuTe €ro Ha yKa3aHHOE YKCJIO PABHBIX YaCTeIi:

1) 3; 2) 4; 3) 5.

2. ITocTpoiiTe Ha IJIa3 IPAMOYTOJbHBIN TPEYTOJbHUK, IPOBEPHTE IIPABUIBHOCTD
IIOCTPOEHUA UYepTerka IIPU IOMOIM uaMepeHuil m Teopembl Iludaropa (uc-
HOJIb3YHTEe KAaJbKYJIATOD).

FTEO METPHUA U APXUTEKTYPA

dBoperr Mupa u Cormacusa mmeer GopMy HPaBUJIBHON YEeTHLIPEXTPAHHOM
MUPaMUILI U SABJIAETCA CHUMBOJOM IPYKOBI, eIUHEHWSA M MHUpPa Ha 3eMJe
Kasaxcrana. ABTOpPOM HpoeKTa ABJIAETCA M3BECTHBLIN OPUTAHCKUN apXUTEK-
Top Hopmam docrep. ITa mupamMmuma 3axjaiouyaeT B cebe IMPOHMOPIIUU 30JI0TO-
ro ceueHus PuOOHAUYM: CTOPOHA OCHOBaHUA mMeeT aaumuy 61,80339887 M,
BbIcOoTa paBHAa 61,80339887 M, T. e. B padMepax aaH K03(PUIIMEHT 30J0TOTO
ceueHUsI, YMHOKeHHBIN HA 100 u BBIpa'KeHHBIA B METPaX.
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PN
] OcHoBaHMEM MUPAMUILI, IIOCTPOEHHON B AcTaHe, ABISIETCA KBAAPaT CO

CTOPOHOM, paBHO# 61,8 M, O0KOBBEIE pedpa MPUMEPHO PaBHBI 75,7 M. Kax-
Iasi OOKOBasd I'paHb MHPAMUIBI pasfgeeHa OTPe3sKaMHu, MapajlieJbHBIMU 6O-
KOBBIM pebpaM TPeyroJabHUKA.

1) OmpenennTe OJUHY OTPE3KOB, OKPYrasas pesyabTat go 0,1 cm.

2) IIpoBepbTe pesyabTaT, IPUMEHAS Teopemy Paseca.

3) OmpenennuTe BLICOTY OOKOBBIX I'paHed NaHHOII MHUPaMHUOLI, BbIpakas pe-
3yJIbTAT B Mepax.

3amauu
A

2.1. B nIpAMOyroJIbHOM TPEYTroJbHUKE OJUH M3 KATEeTOB pPaBeH a, T'UIIOTe-
Hy3a — c. HaliiuTe KocuHyC yIJja, IPOTHUBOJIEKAIIET0 JaHHOMY KaTeTy, eCJIu:
1)a=10,c=12;2)a=3,c=5;3)a=1,5c = 3.

2.2. TlocTpoiiTe yroj, KOCHHYC KOTOPOTO paBeH: 1) g; 2) %; 3) 0,5; 4) 0,8.
2.3. B mpaMoOyroJbHOM TpeyroJbHUKEe OHaubl KaTeThl a u b. Halimure ero

TUIIOTeHy3y, ecau: 1)a=38,b=4;2)a=1,b=1;3)a=5,b=6; 4)a = 0,5,
b=1,2.

2.4. CTOpOHBI TPEYroJbHUKA OTHOCATCA Kak 5 : 12 : 13. Hoxaxure, uTO
STOT TPEYTOJbHUK SABJIAETCA IPAMOYIOJbHBIM.

2.5. B 1paMoyroJibHOM TPeyTroJbHUKEe JaHbI KaTeT a M TUIoTeny3a c. Haii-
ITe ero BTOPOi KaTeT, ecau 1)a=3,c=5;2)a=5,c=13;3)a=0,5,c=1,3.
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2.6. [IBe CTOPOHBI IPSIMOYTOJLHOTO TPEYTOJbHUKA PaBHLI 3 M u 4 M. Haii-
IUTEe ero TPeThI0 CTOPOHY.

2.7. MoryT i CTOPOHBI IPAMOYIOJIBHOIO TPEYIOJAbHIKA OBLITH IPOIOPIIIO-
HaJILHLI YyucjaaM b, 6, 7?

A Eciu 5TO BO3MOKHO, TO BepHLI PaBeHCTBA
A AC=5Fk BC=6FkuAB="17Ek, rae k — kKoaddu-
IUEeHT mpomopIiinonaabHocTu (puc. 2.10), AABC —
NIPAMOYTOJbHBIA, He00X0AUMO, UTOOLI AB? = AC? +
+ BC?. Ognako AC?+ BC?2=(5Ek)’+ (6 k) =61 k> #
c g #49 k*=AB? T. e. CTOPOHBI IPAMOYTOJIHHOTO TPE-
Pyc.,2:10 YrOJILHIKA He MOT'YT OBITH IIPOIOPIIAOHAILHEL ULC-
JaMm 5, 6, 7.

2.8. Nuarouanu pomba paBHBI: 1) 6 cm u 8 cm; 2) 16 cm 1 30 cm; 3) b M u
12 m. HaiiguTre ero cTOpOHLI.

2.9. Cropousl npAMOyTroJabHUKA paBHEI 60 cM u 91 cm. Haiigure ero nua-
TOHAJb.

2.10. Bygetr ju TpeyroJbHUK IPAMOYTOJbHBIM, €CJIU €TI0 CTOPOHBI BhIpA-
sKeHBI uncaamu: 1) 6, 8, 10; 2) 5,6, 7; 3) 9, 12, 15; 4) 10, 24, 26; 5) 3, 4, 6;
6) 11, 9, 13; 7) 15, 20, 25?

2.11. MoryT sz Bce CTOPOHBI IPSAMOYTOJBHOTO TPEYTOJbHUKA BHIPAIKATHC:
1) yueTHBIMU YMCJIAMU; 2) HEUETHBIMU YUCIAMU?

2.12. MoryT Ju TOJBbKO [OB€ CTOPOHLI IIPAMOYTOJBHOTO TPEYyTroJbHUKA
BBIPAYKATHCA: 1) YeTHBIMU YUCJIaMU; 2) HEUETHBIMU UMCIaAMU ?

2.13. KakumMu TpeMs IOCIeqOBATEIbHBIMU HATYPAJbHBIMHU UYNCJIAMU MO-
YT BBIPAYKATHCS CTOPOHBI MPAMOYTOJbHOTO TPEYTroJabHUKA?

2.14. B npsaAMOyroJabHOM TPEYroJbHUKE ONUH 13 KATETOB paBeH 8 cM, a Ko-
CHUHYC mpuieskariero ¥ Hemy yria — 0,8. Haligure rumoreHy3y u BTOPOII KaTerT.

2.15. KateTbl IpsAMOYTOJBLHOTO TPEYTroJbHUKA paBHEI 12 cMm u 5 cm. Haii-
IUTe TUaMeTp OKPYKHOCTHU, OIMCAHHON OKOJIO Hero.

B C
B
2.16. OcHoBaHUS PaBHOOEIPEHHOU TpameIuu
paBHBI 5 M u 11 M, a OoKoBas cropoHa — 5 m. Haii-
n I p AuTe BBICOTY Tpamenuu (puc. 2.11).
Puc. 2.11
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2.17. Haiimure BBICOTY PAaBHOCTOPOHHETO TPEYTOJBHUKA CO CTOPOHOH a.

2.18. [Tausr orpesku a u b. IlocTpoiiTe OTPE30K, MJIKHA KOTOPOTO PaBHA:
1) Ja? +6*5 2) Ja? -, a > b.

2.19. Cropoua pomba paBHa 10 cm, ogHa m3 gumaroHaseir — 12 cm. Haii-
IUTEe BTOPYIO AMAroOHaJIb pomba.

2.20. Eciu gjauHBI CTOPOH IIPAMOYTOJBHOTO TPEYTOJbHUKA BBIPAIKAIOTCS
[eJbIMU YHCJIaMM, TO UX Ha3BIBAIOT nugazopeiickumu. JlokaxuTe, 4To Tpe-
YIOJILHUKHN, CTOPOHEI KOTOPBIX BEIPAMKAIOTCS popmysiamu a = 2mn, b= m?— n?,
c=m?+ n% m > n, roe m, n — HATyPaJbHbIE UNCJA, ABJIAIOTCA Mu(parope-
CKUMMH.

2.21. Mexay AByMs (PaOpPUUYHBIMUN 3TaHUAMHR YCTPOEH IIOKATBIN KeJyo0
IJId TIepemaun MaTepuaioB. Paccrosune Mexay sgaauamu pasuo 10 M, a KoH-
IBI dKesio0a pacIoJIoKeHbl Ha BhicoTe 8 M 1 4 M Haj 3emuieii. Halimure quauHy
JKejoba.

2.22. IIycth ¢ — rumorenysa, a, b — KaTteTbl, h — BBICOTA, IPOBeAeHHAA K
TUIIOTEeHy3e, a , b — MPOEKIIUU KaTeTOB Ha TUIIOTEHY3y MPAMOYTOJBHOTO TPe-
yroabHuka. Hatigure: 1) ¢, h,a, b, ecim a = 9 cm, b = 12 ¢em; 2) b, h, a, b,

ecarn a = 12 cm, ¢ = 13 cMm. A

2.23. Paccrosanue Me:XOAy IIeHTPaAMHU OBYX
OKPYVKHOCTEH ¢ paguycaMu 6 cM 1 2 ¢cM paBHO
10 cm. HafiguTe OJIMHBI X OOITUX BHYTPEHHUX
M BHEITHUX KacaTeJbHBIX (pmc. 2.12).

]
2.24. JloxaXuTe, YTO M3 ABYX HEPaABHBIX ,
XOPJ OKPYKHOCTU OOJIBIIYIO MJIWHY WMeeT Ta, C
KOTOpas PaciojioiKeHa OJnKe K IeHTPY. Puc. 2.12

2.25. B npAMOyrojibHOM TPEeyroJbHUKE THIIOTeHYy3a paBHA €, a OOUH U3
OoCTPBIX yrJaoB — o.. HaliguTe BTOPO OCTPBINA yros M KaTeThl.

2.26. B mpaMoyroibHOM TPEyroJbHUKE TUIOTeHy3a paBHA ¢, a OOUH U3
OCTPBIX yriioB — o. HaliguTe KaTeThl, NX IPOEKIMN Ha I'MIIOTEHY3Y U BBICOTY,
TIPOBEIEHHYIO K TUIOTEHY3E.

2.27. BHyTpu IpAMOTO0 yrjia B3sTa TOUKa, KOTopas Ha-
XOAUTCSA Ha paccToAHUU a u b oT ero cropoH. Haiimure pac-
CTOSAHVE OT 3TOM TOUKHU OO BepIIuHEI yriaa (puc. 2.13).

2.28. CpopmynupyiiTe Teopemy, obpaTHyi Teopeme O
IIndaropa.

2.29. JIBe OKPY'KHOCTH, PAANYCHI KOTOPHIX PABHEI I', IPOXOIAT Uepes ITeH-
TPBI APYT Apyra. Beipasute r yepes mX OOIIYIO XOPIY.

I
I
1b
I
I

Puc. 2.13
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2.30. HaiinuTe paccTossHUE OT IIEHTPA OKPYsKHOCTHU IO XOPJbI AJUHOA 8 CM,
ecJi paguyc OKPYsKHOCTH PaBeH H cM.

C

2.31. OgHa n3 guaroHaJIel ImapaJjiie/iorpaM-
Ma aBJseTcsa ero BeicoToi. Hailijure cTOpOHEBI
¥ AUaroHaAJHM TapajjiejorpaMMa, ecJau pas-
HOCTH JIBYX €r0 CTOPOH paBHa 1 cM, a mepu-

A Puc. 214 P meTp paBeH 50 cm (puc. 2.14).

2.32. HaiinuTe BBICOTY, IPOBEJEHHYIO K TUIIOTEHY3€e IIPAMOYTOJBHOTO Tpe-
YTOJLHUKA, €CJIN ero KaTeThl paBHBI: 1) b M, 12 m; 2) 12 M, 16 M.

2.33. HaiizuTe MEHBIIIYIO BHICOTY TPEYTOJIbLHUKA, €CJAW €ro CTOPOHBI paB-
Hbl: 1) 24 cM, 25 cm, 7 cm; 2) 15 om, 17 om, 8 gm.
2.34. Kak mocTpouThb OTPE30K X =+ab, ecau JaHbl OTPE3Ku a u b?

2.35. Ilycth a, b, ¢ — CTOPOHBI TPEYTOJbHUKA, M5 KOTOPBIX BBHIIIOJIHSIET-
cs paBeHCTBO a’ + b= c%. JloKkasKUTe, UTO STOT TPEYTrOJIbHUK SBJIAETCS IPS-
MOYT'OJIbHBIM.

2.36. HaiiguTe KaTeThl IPAMOYIOJbHOTO TPEYroJbHUKA, €CJH ero Ouc-
CeKTpHCca JeJUT I'MIIOTeHy3y Ha 4YacTu, paBHbie 12 cMm u 5 cMm.

2.37. BriucanHas B NIPAMOYTOJIbHBIN TPEYTOJbHUK OKPY/KHOCTH TOUKOM
KacaHUs JeJUT TUIOTEeHYy3y Ha YacTu, paBHBIe m u n, (m > n). Haligure pa-
AUYC 9TOM OKPYKHOCTH.

2.38. IIBe paBHble X B3aMMHO IEPIEHIUKYJIAPHBIE XOPIbl OKPYKHOCTHU
B TOYKe IepeceueHMsA AeaATcA Ha vacTu gamHon 10 cm m 16 cm. Hatigure
pagmnyc OKPYsKHOCTH.

2.39. [luaroHa/in 4eThIPEXyTOJbHNKA B3aUMHO MePIeHINKYIApHbI. [JoKka-
JKUTE, YTO CyMMBI KBAIPATOB €ro IPOTUBOIIOJIOMKHBIX CTOPOH PAaBHEI.

2.40. B npAMOYroJbHOM TPEYTOJbHUKE OJWH U3 YIJIOB PAaBeH CpPeIHeMY
apudMeTHUYeCKOMY ABYX APYrux yrijosB. Haiimure KaTeThbl 9TOT0 TPEYTOJbHU-
Ka, ecJiu ero TUIOTeHy3a paBHA C.

2.2. CHHYC, TAHTEHC 1 KOTAHI'EHC OCTPOT'O YTJIA
Onpepnenenue cuHyca, TaHreHca U KOTaHIeHCAa OCTPOTO yriia

cos &8 b RocuHyC OCTpPOro yrja ¢ paBeH OTHOIIEHUIO IIpUJIeKallero

¢ KaTeTa K I'MIIoTeHys3e.
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Cunyc ocTporo yria ¢ paBeH OTHOIIIE-

. a
Seoe= HUIO IIPOTHBOJIEKAINEr0 KaTeTa K I'UIIO- B
TeHy3e.
sino. o TaHreHcoMm yriia o Has3bIBAeTCS OTHOIIIE- B
too = = —
897 eo p ~HEE CHHYyCA yIJIa OLK €r0 KOCHHYCY, UJIN
OTHOIIIeHNe IIPOTHUBOJIEKAIero KareTa K ¢
IpUJIeKaIeMy. ¥
coso. b KoTaHreHcom yriia o HasbIBaeTCs OTHO-
ctgo = Sam
80" o, UIeHHe KOCHHyCa yIjia o K ero CHHyCY, " c
WJIN OTHOIIIeHHe IPUJIEKAIero KaTeTa K = A 5
IIPOTUBOJIEKAIIEMY KaTeTy. Pucc2.15

W3 nanHbIX ompenesieHN T MOYXKHO BhIBECTU (hOPMYJIBI:

l.a =c - sina

2.b=c"cosa (1)
3.a=b"tga
4. b =a - ctga

PN
IIpounratite dopmyast (1), ucnoabaysa pucyHok 2.16.
Hampumep, opmyiia a = ¢ * sino unraercs rak: «Karer a, mpoTuBoOI€ KA
YIJUIy O, PaBEeH IIPOM3BENEHUIO TUIIOTEHYSEI ¢ ¥ CUHYCA 3TOTO yrJia (sina)».

PaccmoTpum mpuMepsl ¢ ucmosib3oBanueM dopmya (1).

IIpumep. [lano: ABC — npAMOYTOJBHBINA TPEYTOJIBLHUK,
£ZC =90°, AB=c, ZA = o, CH 1 AB (puc. 2.17).

Hauntu AC, BC, CH, AH n BH.

A AC =AB - cosa =c - cosa, BC = AB - sina = ¢ x
x sina, ZAHC = 90° = AACH, ABCH — npsaMoOyroJjibHble 1
/BCH = q.

Torma AH = AC - coso. = ¢ * COSOL* COSOL = € * cos?a, c

BH = BC *sina = ¢ * sina * sina = ¢ * sin?a,

CH = AC - sina. = ¢ * cosa * sina.

OrBeT: AC=c-cosa,BC=c-sino, CH =c-cosax
x sina. AH = ¢ - cos’a, BH = ¢ - sin®o. |

C

Puc. 2.16

A H B
Puc. 2.17
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3anomMmHuTe!

3HaueHuna CHHYCA, KOCUHYCa4, TAHT€HCA U KOTAaHIr¢éHCa HEKOTOPHBIX YIJIOB

_ AC N
. cos o = ~ms
sin (90 — a) = cos a
. (900 Vv ) — £ o
sin o B
90° _ B 90°
. . cos ( -o) = B’ _
cos (90° — ) = sin a C B
sin o = B_C Puc. 2.18
AB’

1. o = 45°, ZA = /B = 45°.
IIycts AC = BC = a (puc. 2.19).
ITo Teopeme Ilugaropa nmeem:

AB=+JAC?+ BC? =+Ja* +a® =2a,

sin 45°=B—C=L=£
AB 2a 27
. AC a2
cos 45° = See— =0,
A AB \/Ea 2
V2 (V2
O (e oy . oy [ X2 .22 =1 o_
20 tg 45 (sin 45°) : (cos 45%) ( B 2 , ctg 45 1.
, 2. ITycts LA = 30°, 4B = 60°, BC = a. (puc. 2.20).
c=2a Karer, npotusosaesxamuii yriay B 30°, paBeH IOJIOBUHE
runoTenyssli: AB = 2a.
60° Ilo Teopeme IIuparopa umeem:
i E— AC =+AB’-BC?> =4a>-a> =3 -a .
BC a 1 AC 3a 3
Puc. 2.20 i C =" =" == o _ "7 1" ="
uc Torma sin 30 AB 24 2’ cos 30 B °a 5
1) (V8)_ 1 V3).(1
°=Z i —=—|=—F%= °C=|—|:|=|=+3
tg 30 (2) [2] \/g,ctg30 [2] (2) NES
T. k. 60° =90° — 30°, To umeeMm: sin 60° = cos 30° =§ , cos 60° =sin30°=
1 1
== °= 3 ° ==
5> tg 60 J3, ctg 60 NG
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Wrak, niaa BeIpaskeHu# sin o, cos a, tg a, ctg o MOKHO COCTaBUTh HUMKE-
CJIeAYIOITYIO TabauILy.

o 30° 45° 60°

sin o l @ ﬁ

2 2 2

V3 V2 1

Ccos « =7 — —

2 2 2

tg a g 1 J3
ctg o J3 1 g

2 2 2 2
sin* ot + cos® o, = (%) + (%) = ac;zb =1 = |sin’a + cos?a = 1. Dro pasen-

CTBO Ha3bIBA€TCsA OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM.

Orcroza sino = 4/1-cos’ o, T. e. sin o Tak e, KaK COS O, 3aBUCUT TOJBKO

sino cos ol
OT BeJWUYMHEI yria o. A T.K. tgo="—-, ctgo =—; , TO 3BHAUEHUA TaH-
cos ., sino
I'eHca M KOTaHI'€HCa 3aBHCAT TOJIBKO OT BEJHMYHMHBI yIJia 00 1 HEe 3aBHCAT OT

BHUA IPAMOYTOJIBHOTO TPEYTOJbHUKA.

Tpuronomerpuueckne QyHKIUU U OIpeaeeHUe MX 3HAYCHUH.

W3 pucynka 2.21 BuAHO, UTO IIPpW M3MEHEHUU OCTPO- B
ro yrjla X mpaMOyrojbHoro tpeyroabHuka ABC cooTBert-
CTBEHHO WM3MEHSAIOTCSA BeJWYMHBI sinx, cosx, tgx, ctgx.
HeticTBUTEbHO, ITyCTh X < X,. Torma cos x =£ > AC

1 AB AB,

T.e. IPU YBEJINUEHUN BEJIUUNHEI YIJIa X COSX YMEHBIIIAET-Cs

U QYHKIIMA COS X 3aBUCHUT OT IIePeMEeHHOH X. AHAJOTUYHO,
eciu X — IlepeMeHHasl, TO BeJIWUYMHEI sinx, tgx, ctgx Toxke x

ABNAOTCA QyHKIuaMU. OHU Ha3BIBAIOTCSA TPUTOHOMETPH- & ' c
yecKMMHU (QPyHKIMAMMU. rn 2.21

Hrak, npu 0° < x < 90° pyHKIuUA cosx — yObIBamolaa QyHKIAA. A T.K.

1

=CosXx,,

sinx =+v1-cos®x , To ipu 0° < x < 90° pyHKIMA Ssinx — BospacTaromas QyHK-
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sin x
nusa. s pasencrea tgx =
cosx

cilenyet, uTo tgx — Bo3pacramwinad GyHKIINIA

B nmpomeskyTKe 0°< x < 90°, T. K. cosx yOBIBaeT, a sinx Bo3pacraeT, U B 3TOM
IpOMeXKyTKe ctgx — yObIBaromaa ¢pyHKIua. B npomexyTke 0° < x < 90° 3Ha-
YeHUS CUHYCOB M KOCHMHYCOB yIJIa X OIPEeAEeJSIOT C IIOMOIILIO Ta0MUITLI, KAJhb-
KyJaTOopa WIN KOMIIBLIOTEpAa.
Hanpuwmep, sin 70°36’ ~ 0,9432, sin 74°55'~ 0,9656,
cos 16°12' = 0,9603, cos 18°50'~0,9464 u r. 7.

: sino cos ol
Beipaskenus sin?a + cos’a = 1, tgo = , ctgo =— Ha3bIBAIOT-
COosS Sin o

Cd OCHOBHBIMHMW TPHUI'OHOMETPHUYECKMMM TOHAECTBaMM. K ux YuCJay TaK-

sKe OTHOCATCS CJeLyIOIHhe ToxXZecTBa: tgx * ctgo = 1, 1+tg’o = —
COS™
1+ ctg’o =

sin® o

¥ 1. [lafiTe onpenesleHUsI CUHYycCAa, TAHTeHCA W KOTAHT'eHCA OCTPOTO yria. Belpasu-
Te UX Yepes3 KaTeThl U THUIOTEHY3Y MPAMOYTOJbHOTO TPEyTOJbHUKA.
2. HazoBuTe 3HAUEHUS TPUTOHOMETPUUECKMX (GYHKIMM IJA YIJIOB, PAaBHBIX:
1) 30°; 2) 45°; 3) 60°.
3. Kakas 3aBHCHMOCTH CYIIIECTBYET MEKY TPUTOHOMETPUUECKUMU DYHKIIMAMU ?

3amaun

A

2.41. B tpeyroasauke ABC ZC=90°. Halimure cuHyC, KOCUHYC 1 TAHTEHC
yrioB A u B, eciu: 1) BC =8, AB=17; 2) BC =21, AC=20; 3) BC=1, AC = 2;
4) AC = 24, AB = 25.

2.42. TlocTpoiiTe yroa o, ecau: 1) tgocz%; 2) tg(x:z; 3) cos a = 0,2;
1
4) cos a = g; 5) sin a=§; 6) sin o= 0,4.

2.43. OnuH KareT IPAMOYTIOJHLHOTO TPEYyroJibHUKA paBeH b, a IIPOTUBO-
Jeskamuil emy yroa — . Beipasute uepes b u f gpyroiil Karer, runoTeHy3y U
BTOPOIi OCTPLIII YIoJ TPEYTrOJIbHUKA.

2.44. B npAMOyroJibHOM TPEYroJbHUKE MaH KaTeT b UM IpUIeKaIluil K
HeMy yroJi o. Belpasure uepes b u o ocTaJbHBLIE €r0 CTOPOHBI U YIJIBL.
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2.45. Yepes runoTeHy3y € 1 OCTPBIN YIOJ O IPAMOYTOJIbHO- A
0 TPEeyTOoJbHUKA BBIPA3UTE KATEeThl M BTOPOM OCTPHIHA YTOJI.

2.46. OcHoBaHUE MIPSIMOYTOJHLHOIO PAaBHOOEIPEHHOT0 Tpe-
yroJibHUKAa paBHO a. HaiimnTe O0KOBYIO CTOPOHY.

2.47. TeHb OT BepPTUKAJIBHO CTOAIIETO IIeCTa, BHICOTA KO- 7 v
Toporo 7 mAM, cocTaBaseT 4 aM. BeIpasuTe B rpagycax BBICOTY
cosHITa Haja ropusoHTom (puc 2.22).

2.48. HaiimuTe Hen3BeCTHBIE CTOPOHEI X OCTPhIE YIJILI IIPS- P
MOYTOJBHOI'O TPEYTOJbHUKA IO CHEIYIOITUM JAHHBLIM: ¢ 4av B
Puc. 2.22
1) mo gByM KaTeTam:
a)a =3, b=4; 6)a=9,b=10; B) a = 20, b = 21;
ra=11,b=60; n)a=6,b=8; e)a=5,b=12.
2) mo TUIOTEHy3e U KaTeTy:
a)c =13, a = 5; 6)c=25,a="1;
B)c=17,a =8§; r)c =85, a = 84.
3) Mo TUHOTeHy3€e U OCTPOMY YTJIY:
a)c =2, a = 20°% 06) c = 25, a = 50°20";
B)c =8, a= 70°36'; r)c =16, a= 76°21'".
4) Mo KaTeTy U IPOTUBOJIEKAIIEMY YIJIY:
a)a =3, a= 30°27'; 0) a =5, a=40°48";
B)a="T, a=60°35'; ra=9, a=68°

2.49. B 1psaMOyTroJbHOM TPEYTOJbHUKE C TUIIOTEeHY30M ¢ u yriom 60° Haii-
IUTEe KaTeT, IPOTUBOJEKAIINI d3TOMY YTJIy.

2.50. Ompegenure 3uak pasHocTr: 1) sin 31° — sin 30°; 2) sin 26° — sin 27°%;
3) cos 31° — cos 30°; 4) cos 26° — cos 27°.

B
\, . 1 .
2.51. Hatigure: 1) sin a, tg o u ctg o, ecaun cosaf=§; 2) sin a, tga u
2 . V3
ctg a, ecanm cosa=§; 3) cos a, tga u ctg a, ecau s1na=7; 4) cos a, tgau

ctg a, ecau l
ga, 1

2.52. BeicoTa paBHOOEIPEHHOrO TpeyroJbHHUKA pasHa 12,4 M, a OCHOBA-
Hue — 40,6 m. Haligure yriabel 1 G0KOBYIO CTOPOHY TPEYTIOJbHUKA.

5-3456 65



COOTHOWEHNA MEXAQY CTOPOHAMU U YTTTIAMU
NPAMOYIrOfibHOIrO TPEYIONbHUKA

B C 2.53. CTopoHBI TPAMOYTOJbHUKA paBHBI 12,4 cMm
0 u 26 cm. Hafimure yron me:xkay aumaroHaasmu (puc.
@ 2.23).
2.54. [Iluarounanu pomba paBusl 4,73 cm u 2,94 cm.
A D \J
Puc. 2.23 Haiigure yriasl.

2.55. Cropona pomba 241 m, Beicora 120 m. Haiigure yriab.
2.56. YOpocTuTe BHIPAKEHUA:

1) 1—sin’q; 2) 1-cos?a;

3) (1—cos a)(1+cos a); 4) 1+sin2a+cos?a;

5) sin a—sin acos? a; 6) cos 45° tg 45°;

7) sin 85° tg 5°; 8) 1—sin 18°cos 72°
2cos 2°

_— 10) sin* a+cos?* a+ 2sin? o cos? a;
sin 88° + cos 2°’ ) ’

11) tg2a(2cos? a+sin?a—1);  12) cos?a+tg?a cos?a;
13) tg2a—sin?a tg?a; 14) (1 -sin a)(1+sin a);
15) tg 5° tg 25° tg 45° tg 65° tg 85°.

5
2.57. Haiigure ctg a, sin a u tg a, ecan: 1) cos a = —;

13
5
2)cosa=—; 3)cosa=0,6.
17 1
2.58. Haiigure cos a, tg a, ctg a, ecau: 1) sin a = 2
2) sin a = H; 3) sin a =0,5

2.59. ABCD — paBHOGOKasdA Tpamneiusi, B Koropoit AC | CD,AB=BC=CD =

=5 AD. HaiimuTre yribsl 9TOH TpameIun.

2.60. HaiiguTe paguyc OKPYKHOCTH, BIIMCAHHON B PABHOCTOPOHHUII Tpe-
YTOJIBHUK CO CTOPOHOI @, M PaguyC OKPYKHOCTH, OIMCAHHON OKOJIO HEro.

2.61. [IluarounaJyb MPAMOYTOJbHUKA B ABa pa3a 60JIbINIEe OJHON U3 €ro CTO-
poH. Haiinure yriabl MeXXAy OUATOHAJIAMMU.

2.62. [luaronanu poMba paBHHL a u a v3. Haiinure yrisr pomoa.
2.63. CpaBHUTE YIJIbI 0 ¥ IO CIEAVIOIIUM JTaHHBIM:

1 1
1) sin a=3 sin BZZ; 5) tg a=2,1, tg p=2,5;
h =2 sin B 2. _8 _3,
2)s1na—3,sm[3—4, 6) tg a 3,tg5 2’
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3 2
3) cos 0=, COS B=g; 7) ctg a=1,2, ctg p=1,1;
3 7
4) cos a=0,75, cos p=0,71; 8) ctg =3, ctg ﬁ=§.
2.64. YroJy npu BeplIrHe PaBHOOEIPEHHOTO Tpe- B

yroabHUKAa paBeH 120°, a ero ocHoBanme — b. Haii- -
IuTe OOKOBYIO CTOPOHY.
A =1

2.65. Paguyc okpy:kHOCTI paBeH 5 M. M3 Tou- -
KM, OTCTOAIIEH OT IleHTpa Ha 13 M, IpoBeaeHb! Ka-

caTelbHBIE K OKpPY:KHOCTU. Haligure IImHLI Kaca- c
TEJILHBIX U YroJl MeXay Humu (puc. 2.24). Puc. 2.24
C

2.66. B TpeyrosbHUuKe GOJILIIWE yroJl IPU OCHOBAHWU paBeH 45°, a BbI-
coTa menuT ocHoBauue Ha yactu aamHoir 20 cm m 21 cm. Hafigure 00JBIITYIO
OOKOBYIO CTOPOHY.

2.67. OXoTHUK, cToAInui Ha BeicoTe 30 M, BUAUT 3BepPs, CTOAIIET0 BO BIIa-
nuHe, mmox yraom 20°. Halimure paccTogHre MeKIy OXOTHUKOM U 3BepeM.

2.68. OmnpenennTe yroy HaKJOHA ITOCCEHHON HJOPOTH, €CJAU HA PACCTOSHUU
200 M BBICOTA mOABEeMa paBHA 6 M.

2.69. OK0JI0 OKPY'KHOCTH C AMAMETPOM 2 CM OIMCAaHa paBHOOeIpeHHAas
Tpamenud. OnpemennTe CPeIHION JUHNWIO TPAIEINN, €CJIH YIJILI IPHU OCHOBA-
HUU PaBHBI 0 45°.

2.70. Beper pexku, mmpuna KoTopoil pasHa 40 M, mpeacTaBjseT co0oii
30 MeTpPOBBII OOPHIB.

1) KakoBo paccTossHue OT HabJomaTe sd, CUAAIIero Ha oOphIBe, 40 APYyIo-
ro Oepera pexmu?

2) HabmiomaTenio KakeTcs, UTO JIOAKA CTOUT IIocepeluHe pexu (JIogKa u
Oepera peKM BUIAHBI HAOJIOAATEJIO IO OOJWHAKOBLIMHU yriaamm). KaxoBo pac-
CTOAHWE OT JIOOKU M0 O0eperoB pexu (paKTUuecKm?

2.3. PEHIEHUE ITPAMOYTOJIBHBIX TPEYTOJBbHUEKOB

Pentenue NPpAMOYTOJBbHBIX TPEYIrOoJbHUKOB

B IIeJIoM, IIOJ peIlleHNeM TPEYIroJIbHMKAa IIOHMMAIOT ITPOIleCC HaXOKACHUA
HEMU3BECTHBIX JJIEMEHTOB TPEYIrOJbHMKAa II0O TPpeM €ro 3agaHHBIM 3JIEMEHTaM.
Pemrenne IIPAMOYT'OJIBHBIX TPEYTOJIBHUKOB MMEET aHaJOTUYHBINA cMbICI. UTO-
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ObI OHO3HAYHO 33JaTh NPAMOYTOJBHBIA TPEYTOJbHUK, JOCTATOYHO 3HATH ABAa
ero He3aBUCUMBIX dJIeMEHTa, TaK KaK M3BECTHO, UTO OAWH W3 €ro yIJIOB IIpH-
MOMA.

31ech HE3aBUCUMOCTH 9JIEMEHTOB CJeAyeT MOHMMATh TaK: eCJIU 3aaTh Be-
JIMYMHY OCTPBIX YIJIOB o U B (ABa 3J1eMeHTa) IPAMOYTOJBHOTO TPEYrOJIbHUKA,
TO C IOMOIIBIO 9TUX ABYX 9JIEMEHTOB MbI HE CMOYKEM OJHO3HAYHO OIIPEEeINTh
MIPAMOYTOJbHBIN TPEYTrOJbHUK, T. K. 9TH ABa 3JeMeHTa ABJIAIOTCA 3aBUCUMBbI-
MU IIOCPEeACTBOM paBeHcTBa a + B = 90°.

PaccmorpuMm mpuMepsl.

IIpumep 1. Paguyc oKpy:KHOCTH, OIIMCAHHOM OKOJIO IIPAMOYTOJBHOTO TPEYTOJIb-
HUKa ¢ ocTpeIiM yriiom 30°, paBen 8 cm. Hailizem KaTeThl 3TOr0 TPEeyroJbHUKA.

B A TIlycts AABC — mOpsMOYTOJbHBIN TPEYIroJb-

HuKk u ZA = 30° (pmec. 2.25), a pagmyc omucaH-

HOI oKpy:kHOCTH R = 8 cMm. Tak KakK IEHTP OKPYIK-

HOCTH, OMMCAHHON OKOJIO MPAMOYTOJbHOTO TPEYTr0JIb-

A 30° ¢ HUKa, ABJIAETCS CepeuHON r'NIoTeny3sl, T0AB = 2R =

Puc. 2.25 = 16 (cm). i

Torma AC = AB - cos(£A) =16 : cos 30° = 16 * 5 -

=83 (cM) m BC = AB-sin(£A4)=16-sin30° = 16%: 8 (cm).

Orser: 8cm u 8J3 cm. W

IIpumep 2. Meguanbl, TPOBeeHHBIE K KATETaM MIPAMOYTOJBHOTO TPEYTOIb-

HUKA, OTHOCATCH Kak 13 : V7 . HaiiTu yribl TpeyrosbHUKA.

B A Ilycte AK u BL — mMenmaHBI IPAMOYIOJBHOI'O
x  TDeyroibHUKA ABC, ZC = 90° (puc. 2.26). Ilo ycmoBuio
sagaun AK : BL = 13 :7. ITlyers BC = a, AC = b,
A
b
L ¢ rorza CK:%I/ICL=§.
Puc. 2.26
2 2
ITostomy AK = ,[b” +az =%\/4b2 +a’, BL = /a2 .g-bZ :% 4a® + b2,
Torma 5% 13 L ogie 702 522 1 130° S
A e T ¥
2
TS T YL R SN
¥ 3 b 3



PASJEI 2

C mpyroit cTopoHBHI, tg(ZA)= % = % = %, T. e. ZA=60°

Torma /B =90°—60°=30° u £C = 90°.
Orset: 60° 30° 90°. M

IlocTpoeHue NpPAMOYTOJAbHBIX TPEYTOJbHUKORB

HanHasa TeMa oTyacTu ObLIa paccCMOTpeHa B 7 KJacce B IPOIlecce IMOCTPOe-
HUS TPEeyroJbHHKOB IO TPEM ero 3aJaHHBIM sjaeMeHTaM. TeM He MeHee,
TIOCKOJIbKY IIPAMOYTOJIbHBIE TPEYTOJbHUKY 00JIaIai0T Cyry0o crernuduiaecKu-
MU cBoiicTBaMu (OOWH M3 €ro YIJIOB IPAMOIT), MBI CUNTaeM HEOOXOAUMBIM I0-
MMOJTHUTEJIbHO PAaCCMOTPETh METOIbI IIOCTPOEHUS MPAMOYTOJbHBIX TPEYIroJib-
HUKOB, TaK KakK [JIAd PelleHus 3aJaYyd Ha IIOCTPOEHWE HYIKHO OUEHBb XOPOIIIO
3HATh BCE CBOMCTBa paccMaTpuBaeMoll (PUTYPHI U ee sjieMeHTOB. Kak mpaBu-
JIO0, IPOIlecc pellleHusA 3ajJad Ha IIOCTPOeHNe BLIMOJHSEeTCA B UeThIpe JTala:
I. Ananwus. II. Iloctpoenune. III. [JoxkasaTeabcTBo. IV. UccaemoBaume. OTmennb-
HbIe (HEeCJIOoKHbIe) IIPOCTENIe 3aJaul Ha IIOCTPOEHWE MOTYT OBLITH PeIleHbI
0e3 00a3aTeIbHOTO COOMIOMeHNA YKa3aHHBIX YeThIPEeX TAIlOB IIPoIlecca pere-
Husa. PaccMoTpuM IIpuMepHl.

IIpumep 3. C momoOmIbI0 3aJaHHBIX KATETOB HYsKHO IIOCTPOUTH ITPSIMO-
YTOJILHBIA TPEYTOJIbHUK.

A TIlo ycioBuio 3ajayu, JaHbI A
nBa orpedka MN wu KL, KoTopbie ]}4 I ]IV
IOJIKHBI OBITh PABHBI KaTeTam
IPAMOYTOJBHOTO TpeyroabauKa ABC, K ; L
(£LC = 90°, MN = AC, KL = BC) ' i NN B

(puc. 2.27). IIna 9Toro MOCTATOYU- Puc. 2.27

HO Ha IJIOCKOCTHU B3ATH mpamoii yroa ACB (LACB = 90°) u Ha ero cropoHax
oTJI0KUTL 0Tpe3ku AC = MN u BC = KL. Torga A ABC — UCKOMBIiI IIPAMO-
YTOJbHBINA TpeyroabHukK. M

IIpumep 4. ITocTpouTh MPAMOYTIOJIbHBIN TPEYTOJLHUK 110 KATETY U II0 BbI-

coTe, MPOBEIEHHON K I'MIIOTEHY3E. c

A 1. Amamus. ITycts ucKomsulil TpeyroabHuk ABC mo- f_fp\.a
CTPOEH: _;’; k, Q
ZC = 90°, BC = a, CD L AB, CD = h, (puc. 2.28). Ilpo- ) B
BezieM OKPYRHOCTH 0(C; h,) ¢ menTpoM B Touke C u panuy- Puc. 2.28
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com R="h. T. . CD 1L AB, T0O 110 CBOWCTBY KacaTeJbHOU npAMad AB Kacaerca
9TOU OKPY:KHOCTU B TOuKe D, T. e. Bepminua A Tpeyroabuunka ABC aBiasgerca
TOUKOI IepeceueHrss BTOPOM CTOPOHBI HPSAMOTO yrjia ¥ KacaTeJlbHOM, IpoBe-
IneHHOU K okpyskHOCTH O(C; h) 3 Touku B.

II. ITocTpoenue.

Y
B 1) IHoctpoum mpamoit yroa £ XCY = 90° (puc. 2.29).
2) Ormerum TouKy B € CY Tak, uroost BC = a.
1;“1\\ P 3) Ilposenem okpyskHOCTH O(C; k).
AN x 4) Hepes Toury B mpoBeneM KacaTeabHyl0 BD K aTOi
Cc A OKPY*KHOCTH.
5) Haxogum Touky A = CXNBD.
Puc. 2.29

6) A ABC — uckowmsiii (puc. 2.29).

II1. ToxasareanscTBO. eiicTBUTEIBHO, IO TocTpoeHUI0 B AABC £ C = 90°,
BC=a,CD 1LAB,CD = h_, T. e. CD ecTb BbICOTa, IDOBE/[EHHAs K TUIIOTEHY3€.
T.o., AABC mOJHOCTBIO YIOBJIETBOPSAET TPeOOBAHUAM 3aJauu.

IV. UcenemoBanme. [ pereHusa oToOu 3a1a-
Y1 y HAC OOJKHA OLITH BOBMOYKHOCTD U3 TOUKU B
IIPOBECTU KacaTeJbHYIO K OKpyxHOCTH 0(C; h).
Torpa meobxoxumo, uTobsl a > h,. Ilpm sTom 3a-
maua mMmeeT 2 peleHudA (T. K. MOKHO IIPOBECTU
2 racaresabnbie) (puc. 2.30). A ecaum a < h, TO
Puc. 2.30 3amada He uMeer pemnienus. M

"2 1. Yro BBI MOHUMAETE IOJ PEIleHNeM IIPAMOYTOJbHBIX TPEYTOJIbHUKOB?
2. CKOJIBKO HE3aBUCUMBIX 3JIEMEHTOB HYKHO 3a/aTh, UTOOBI OJTHO3HAUHO OIIpe-
IeJIUTH NPAMOYTOJIbHBIN TpeyronbHUK? IlosgcHuTe OTBET.
3. Ha cKoJIbKO 2TamoB AeJUTCA IPOIlecC pemieHuA 3amay Ha moctpoeHme? Ilo-
SICHUTE CYTh Ka’KJOTO U3 DTUX HTAIOB.

1. ITokakuTe, Kak HaXOAAT CEPEeIUHY AAHHOTO OTPE3Ka.

2. ITocTpoiiTe OMCCEKTPUCY HAHHOI'O yIJa.

3. ITocTpoiiTe IPAMYIO, IPOXOAAIIYIO Uepes TaHHYI0 TOUKY IIapaJjieIbHO TaH-
HOM TIPAMOIA.

4. Yepea TOUKY BHe OKPYKHOCTU IIPOBEAUTE KacaTeJIbHYIO K 9TOH OKPYKHOCTH.
5. ITo Tpem 3amaHHBIM CTOPOHAM IIOCTPOITE TPEYTroJbHUK. [IpM KaKOM yCJIOBUU
3azavya mMeeT pelneHue?
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3amauu
A

2.71. [Ta"BI KaTeT a U TPOTUBOJIEIKAIINI OCTPLIN YIOJ 0 IIPAMOYTOJIbHOTO
TpeyroJbHnKa. Halinure Apyrue CTOPOHBI U YIJIbI 3TOT'O TPEYTOJbLHUKA.

1)a=5cm, a=30° 2)a =2 am, a=45°%

3)a =3 cm, a=60°.

2,72, [TaHbI KaTeT @ U TPUJIEIKAIIUHA OCTPHIN YroJI J IPAMOYTOJIBHOTO TPe-
yroabHUKa. Haligure Apyrue CTOPOHBI U YIJILI STOTO TPEYTOJbHUKA.

1) a = 6 cMm, = 30° 2)a =4 cm, = 45°% 3) a =8 cm, f= 60°.

2.73. laubl KaTeThl @ U b IPAMOYTOJILHOTO TpeyroJabHuKa. Hafimure ruro-
TEeHY3y U YIJIbl TPEYTOJbHUKA.

)a=4cm, b=3cm; 2)a=12cm, b = 5 cm;

3)a=b= 3,2 cm.

2.74. [TaHBl TUIIOTEHY3a C W OCTPBLIM YroJ 0 HPAMOYTOJBHOTO TPEYIroJib-
Huka. Halimure KaTeThl U YIJIbI 9TOTO TPEYTOJBHUKA.

1)c=16cm, a =30%  2)c=42 cm, o= 45°%

3)c =643 cm, o= 60°.

2.75. JlaHBl KaTeT @ W TUIOTEHy3a ¢ MOPAMOYTOJBHOTO TPEYTroJbHUKA.
Haiigure BTOPO# KaTeT u yribl TPEYTOJbLHUKA.

1)a=8cm, c=10cm; 2)a=5cm, ¢ =13 cm;

3)a=6¢cm, c=9cm.

B zagauax 2.76 — 2.80 HeoOxoguMbIe IIOCTPOCHUS HYIKHO BBIMOJHATL HA
aucte A4, TpegBapuUTeabHO 00beINHNBIINCEL B I'PYIIbI.

2.76. IlocTpoiiTe TpeyroabHUK u3 3agaun 2.71.

2.77. TlocTpoiiTe TPeyroJdbHUK U3 3agaun 2.72.

2.78. IlocTpoiiTe TpeyroJbHUK u3 3amaum 2.73.

2.79. IlocTpoiiTe TpeyroJbHUK u3 3agauu 2.74.

2.80. ITocTpoiiTe TpeyroJbHUK 13 3amauu 2.75.

B

2.81. ITocTpoiiTe IPSAMOYTOJbLHBIN TPEYTOJbHUK
10 TUINIOTEHY3€ ¢ W NPOBEJEeHHOW K Hel BhIcOoTe /1,
(puc. 2.31).

2.82. OpguH KaTeT U pagUyC OIMCAHHON OKOJIO A ;
OPSAMOYTOJLHOTO TPEYTroJdbHUKA a = R = 4 cm. Haii- = 5\— ——————— =
IUTe BCe HEM3BECTHLIE 3JEMEHThI STOr0 TPEYyroJb- S =7
HUKaAa. Puc. 2.31
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2.83. IlocTpoiiTe mpAMOYTOJILHBIA TPEYTOJBHUK, 3aJaHHBIN B TIIPEIBITY-
miei 3ajgadve.

C 2.84. OKpy:KHOCTb, BIUCAHHAA B IIPAMOYTOJIb-
HBI!l TPEYTOJbHUK, [IEJUT TMIOTEeHY3y Ha OTpes-
Ku, paBHbIle 2 cM u 3 cM. Haligure pagmyc sToiu
OKPYsKHOCTH.

2.85. OKpy:KHOCTD, BIMCAHHAS B IPAMOYTOJIb-
HBEIN TPEYTOJLHUK, OEJUT TUIOTEHY3Y Ha OTPEsKH,
A 5 D 12 B pasmbie 5 cm u 12 cm. Haiigure Karers! (puc. 2.32).

Puc. 2.32 2.86. B upAaMOyTroJbHBIA TPEYTOJbHUK C YIJIOM
B 60° BnucaH poM0 co cTOpoHOI, paBHOI 6 cM, TaK, UTO YIoJ B
60° y Hux oOITUii 1 BCE BEPIIIMHBLI poMOa JesKaT Ha CTOPOHAX

TpeyroabHuKa. Halinure cTOpoHbI TpeyroabHuKa (puc. 2.33).

2.87. Eciu r — pagnyc OKPY:KHOCTU, BINCAHHOM B IIPs-

MOYTOJIbHEIN TPEYTrOJbHUK C KaTeTaMu a, b U TUIIOTeHy30I

1
¢, TO IOKaKUTe, UTO I = 5 (a+b-c).

P
¢ 2.88. CymMma KaTeTOB IPAMOYTOJHLHOTO TPEYTroJbHUKA
pasHa 17 cMm, a runotenysa — 13 cm. Hafimure KaTeTsl Tpe-
0 YrOJbHHUKA.
4 Puc. 12{33 ¢ 2.89. IlocTpoiiTe TPAMOYTOJILHBIA TPEYTOJbLHUK IO T'H-

MOTeHy3e U CyMMe KaTeTOB.
2.90. ITocTpoiiTe MPAMOYTOJLHBIN TPEYTrOJbLHUK II0 KATeTy W II0 BLICOTE,
MIPOBEeIeHHOI K THUIIOTEeHY3e.

C

2.91. IlepumeTp OPAMOYTOJIBLHOTO TpPEYyroJbHUKA paBeH 24 cM, a MPOU3-
BemeHue KaTeToB — 48 cm?. Haligure pagnychsl OIMCAHHON OKOJIO TPEYTOJbHHI-
Ka ¥ BIMCAHHOHN B TPEYTOJbHUK OKPYKHOCTEMH.

2.92. B IpAMOYTOJIbHBIN TPEYrOJbLHUK ¢ KaTeTaMu b ¢cM 1 12 ¢M BIMcaH KBaj-
paT, UMEIOITIHIA C TPEYTOIBLHUKOM OO0ITHii mpsamoii yro. Hadinure mmepumeTrp KBaapara.

2.93. B npaMOyroJbHOM TPEyroJbHUKE C KaTeTaMu d, b U TUIIOTEeHY30M ¢
BBIIIOJIHEHO PAaBEHCTBO b = Jac. Haiinure ocTpble yribl TPeyroJbHUKA.

2.94. MenuaHbl, IPOBEIEHHLIE K KaTeTaM IIPAMOYTOJbHOTO TPEYTroJbHUKA,
paBHHI /52 u +/73.Haiigure rumorenysay.

2.95. OKpysKHOCTD, BIIMCAHHAS B IIPAMOYTOJbHBIA TPEYTOJLHUK, TOUKOH Kaca-
HUSA JeJIUT TUIIOTEHY3y B OTHOIIEHUH 2 : 3, a ee IEHTP yIajJeH OT BepIIUHEI IIPs-
MOTO yIJIa Ha PacCTOSHUe, paBHoe /8 cm. HaiiiuTe CTOPOHBI TPEYTOIBHUKA.

2.96. Ilo BBICOTE, ITPOBENEHHOI K THUIIOTEHY3e, U OMCCEKTPHCE IIPIAMOTO-
yrJia IIOCTPOUTE HPAMOYTOJbHBIT TPEYTrOJbHUK.
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Pas3den3. IIJIOIJAAbD
HzyuuB MmaTepuaasl JaHHOTO Pa3aelia, MbI JOCTUTHEM CIEIYIOIIMX IeJei:

A OyzeM 3HATH OIpefeJieHNe ILIOIaAl MHOTOYTIOJIbHIKA 1 €€ CBOMCTBA;

A OyzeM 3HATHL OIIPee/eHNs PABHOBEINKNX 1 PABHOCOCTABJIEHHBIX (PUI'YD;

A OyzeM BBIBOAUTH U MPUMEHATH (POPMYJILI IJIOMIaZell mapajjie orpaMMa,
pomba;

A OyzeM BBIBOAUTH U IPUMEHATL (POPMYJILI ILIOMIALYA TPEYTOJbLHIKA;

A OyzeM BBIBOOUTHL U IPHUMEHATH (POPMYJILI ILIOMIALNA TPAIEINN.

3.1. IVIOMA D TIPIMOYTI'OJIbHUK A

Omnpenenenue. /IamHa oTpEe3Ka — 3TO Mepa OTPe3Ka, IIOJyJYeHHAd TP CPaB-
HEHUM C MACIITA0OHBIM (9TaJIOHHBIM) OTPE3KOM.

AHaJIOTUYHO OIpenesisdeTcsa MOHATHE IJIOIIAAM ILJIOCKo# ¢urypsl. B Ka-
YyecTBE ITAJIOHA M3MEPEHUs ILJIOCKOM (Uryphl OepyT KBajgpaT CO CTOPOHOI,
paBHOI exmuuIile OauHBI. CunTaeTcs, UTO IIJIOIIAAbL 9TOTO KBaApaTa paBHa 1.
IInomans obo3Hauaercs O6YKBOM S.

Maciura0HbIi Ilnomans KBagpara, 1
OTPE30K B3ATOr0 3a 9TAJIOH
1 MM S =1 mm? 1 S=1 1
1cm S =1cm?
1™ S=1m2 1
nT. O Puc. 3.1

Omnpenenenne. Ilmomans pUrypsr — 570 Mepa GUTYpHI, IOJyUYeHHAS TPU
CPaBHEHUU C IJIOIIAABI0 KBaaparTa, B3ATOTO 3a 9TAJIOH.

Ilnomiangk KBagpaTa co CTOPOHOW a paBHA KBaapaTy ero
CTOPOHEI (puc. 3.2): S=a a
S = a?

ITo yTBEp:KIEHUEe HpuMeM 0e3 moKasaTejbcTBa. [oxasa-
TeJbLCTBO 9TOi (OPMYyJBI MOKHO HaliTu Ha caiite edu.
glavshrav.ru/info/ploshad-kvadrata/ Puc. 3.2

B
Kpowme Toro, moHATHE IIOIIAAM 00IakaeT IPoc- Q
TeUIINMI CBOMCTBAMHU, IIPUBEIeHHBIMI HILJKE.
@PaBHme ¢Gurypsl MMeOT paBHBIE IILJIOIIA- \
A ; C P .

nu. Ha puc. 3.3
AABC = APQR = S

S

AABC = APQR Puc. 3.3
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@ECJIH onHa (purypa ¢ ImoMomIibi0 HEKOTOPOM JUHUK
paszeseHa Ha ABe APYrue, TO IJIOIIAAb HJAHHON (QDUTYPHI
paBHa cyMMe ILJIOIamel o0pas3oBaBIIIUXCS YaCTel:

S=8,+8, (puc.3.4).

YTBep:KIEHNE O TOM, YTO ILIOHWIAAb KBajpara, B3d-
TOTO 3a 3TAJIOH, PaBHA eIUWHUIIE, BMECTEe C IPUBEIEHHEI-
MU IBYMSA CBOMCTBAMU SBJSIOTCSI aKCHUOMaMU IOHATUSA
ILJIOIAMY IIJIOCKOUM (DUTYPHI.

S=8+85,
Puc. 34

Pdurypsl, UMeIOIe paBHBIE IIJIOIIAAN, HA3LIBAIOTCS
paBHOBeIUKUMH. A (PUTYpBI, COCTABJIEHHLIE U3 OAWHA-
KOBBIX UacTell, Ha3bIBaI0OTCA paBHOCOCTaBJIeHHbIMH. Ha-
npuMep, PUrypsl, n3odpakeHHble HA pPuC. 3.5, ABIAIOT-
cd KaK PaBHOBEJIUKUMU, TaK U PAaBHOCOCTABICHHBIMU.

Pasymeercs, uTo yKasaHHBIE aKCHUOMBI SABJIAIOTCSA
MIPOCTEUIIIUMU CBOMCTBAMHU (PUTYyp, KOTOPHIE BBITEKAIOT
Puc. 35 u3 HariasggHocTeii. M3 sTMX aKCHUOM BBLIBOASATCS CJIEI-

CTBUS, JaHHbIE HIKE.

Cnencreue 1. Ecau o0Ha ¢uzypa codepicum eHympu cebs Opyzyio, mo nio-
wadv nepsoil uzypvl He MeHbvuLe NAOWA0U 8MOPOil.

Cnencreue 2. PagHococmasnienHble Quzypbl UMeom pasHble naouadu.

YTBep:KIeHUE, 00paTHOE BTOMY, HEe BCET[Ia BBHINOJHAETCA, T. €. (PUTYPHI,
MMeOIe PaBHBIE IJIOIanu (PaBHOBEJIUKNE), He Beera ObIBAIOT PaBHOCOCTAB-
JerHbIMu. Hanpumep, Kpyr ¥ KBaZpaT MOTYT UMETh paBHbIe miomiaau. B Kypce
BBICITIEHl MaTeMaTUKHU JOKAa3bIBAeTCHA, UTO 3TU GUTYPHI HE MOTYT OBITh PABHOCO-
CTaBJIEHHBIMU.

H.HOIIIaIII) IIPpAMOYTOJbHUKA

Teopema 1. Ecau cmopoHbl npamoyzonivHUKA paéHbl @ U b, mo ezo nuo-
wadv onpedensemcs no Gopmyie
S = ab. 1)

A TlocTpoumMm KBajpaT CO CTOPOHOII, paBHO a + b,
W pasieJuM ero Ha 4 UacTu TaK, KaK HOKasaHO Ha pHC.
3.6: Ha aBa KBajpaTa C IIoIagaMu a? u b? coOTBeTCTBEH-
HO W Ha JBa PAaBHBIX IIPAMOYTOJIbHUKA CO CTOPOHAMU 4 U
b. Ilnomiagb IMOCTPOEHHOTO KBagpaTa MOKHO OIPEeNeUTh
OIBYMs cIocobamm:

1) (@ +b)’ =a*+b* + 2ab;
2)a”+b*+S+S=a*>+b"+2S

=S=ab. W
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. UTo mOHMMAIOT IOJ ILIOIAAbI0 GUryphi?

. Kak BprymcauTh miIomniaab MIOCKON Guryps?

. Kax ompegenserca miomiags KBaapaTa co CTOPOHOI, paBHOM a?

. Uro Takoe paBHOBEJIUKNE U PaBHOCOCTaBJIeHHBIe hurypsi? Uem oHM oTJIMUa-
oresa?

. Kakue akcuombl o miomaaax ¢Gpuryp Bul 3HaeTe?

. Kak BuIuMcauTh miIomanb npaMoyroabHuKa? ChHopMynrupyiTe U TOKAKUTE
COOTBETCTBYIOIIYIO TEOPEMY.

AW b

S Ot

. Hatimure miomanps MOBEPXHOCTH MAPTHI, 38 KOTOPOI BbI CUIUTE.
2. Beluneure mIomanb moja KJIacCHON KoMmHAaThl. Iida moxpackm 1 m? mosa
pacxonayercsa 50 r kpacku. CKOJIbKO KHJIOIPAMMOB KPACKHU IIOTpedyeTrcs?

FTEOMETPHUA U APXMUTEKTYPA

Ha pucynke mzobpaskeH :Kuioii Kommiaekc «CeBepHoe
cusuue», r. Acrana. Ilomaras, 4To KaKIblil KBagpa-
TUK Ha TpPaHAX BCeX B3HaHWN WNMeeT pPasMEepPHOCTh
3,3 x 3,3 M, onenuTe: 1) mioinanb OOKOBBIX TpaHei 3a-
HUS, PACIIOJIOXKEHHOTO B IIeHTPe Ha IepegHeM ILIaHe;
2) BBICOTY 9TOTO 3JaHUA; 3) IIOJb3YSACh pecypcaMmu
HNKT, npoBepbTe 1 HaliguTe aOCOJIOTHYIO M OTHOCUTEJbHYIO IOTPEIITHOCTh pe-
3yJbTAaTOB BAIlINX BLIUUCJIEHU.

3amauu
A
3.1. Haigure momans IpAMOYTOJTbHUKA, CTOPOHBI KOTOPOT'O PaBHLI @ U b:
1)a=3,4c™m, b=5,5cwm; 2)a=2wm,b="TmMm;
2 3
3) a== 1M, b=— M.
) 3 B 5 A

3.2. Touku N, E, L u K — cepeIuHELI COOTBETCTBY- L

omux cropod AB, AD, BC u CD npamoyroibHuka B c

ABCD (puc. 3.7). Kakyo uyacTh ILJIOINAAN HTPAMO-
yroabHuKa ABCD coCTaBIAIOT ILIOIAAN CJIEeYIO-
mux ¢puryp: A D
1) AABD; 2) AABE; 3) ABKD; 4) ABLKD;
5) ABLKE; 6) LKEN; 7) ALD nu BEC?

Puc. 3.7
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3.3. Hatigure miomanb KBaapaTa, eClIM €ro CTOPOHBI paBHBI: 1) 1,2 cMm;

3
2) | A; 3) 3V2 M.

3.4. Halimure cTOpPOHY KBajparTa, e€CJd ero IIolmanb paBHa: 1) 16 cm?;
2) 2,25 nm?; 3) 12 m?2.

3.5. Keagpar umeer miaomans 16 cm?. Beipasute 510 3HaueHue B: 1) mm?;
2) nm?; 3) m2.

3.6. CTopoHBI IPAMOYTOJLHIKA PAaBHLI @ 1 b, a ero miomanes — S. Haii-

AUTEe HEeN3BECTHBIE BEJIMUYMHBI II0 CJAEAYIOIITNM JAaHHBIM:
1)a =8,5cm, b = 3,2 cm; 3)a=32cm, S=684,8 cm?;
2)a =22 ™, b = 3 m; 4)a=45m S=12,15 M2

B

3.7. Hoxkaxkure, uro npamoyroabHUK ABCD m napaniaemorpamym EBCF,
n3o0pakeHHbIe HA puc. 3.8, pAaBHOBEJINKMU.

K D C K L

E A F D A D A B
Puc. 3.8 Puc. 3.9 Puc. 3.10
3.8. oxaxkure, uro npAMoyroabHUK ABCD u TpeyroabHuk AKD, uso-
OpasKkeHHBIEe Ha puc. 3.9, paBHoBenuku. 3neck AE = EK.

3.9. llokaxkuTe, uro mapaaenorpaMmmbel ABCD n AKLB, nzobpaskeHHbIe
Ha puc. 3.10, paBHOBEJIUKH.

3.10. JlokaxkuTe, 4TO CyMMa IJIOIAAel KBaApaToOB, IIOCTPOEHHBIX Ha Ka-
TeTax IPSMOYI'OJLHOIO TPEYIroJbHMKA, PABHA ILIOMIALN KBAApaTa, IIOCTPOEH-
HOI'0 HA I'MIIOTEeHYy3e.

3.11. Kak msMeHHUTCS ILJIOMIAAb MPAMOTOJbHUKA, ecau: 1) ogHy mapy Ipo-
TUBOMIOJIO}KHBIX CTOPOH YBEJIUUYUTL B 2 pasa; 2) KamKIYI0 ero CTOPOHY yBeJIH-
YUTh B 2 pasa; 3) OAHY Hmapy HPOTHUBOIOJOMKHLIX CTOPOH YBEJINYHUTHL B 2 pasa,
a Apyryio mapy — yMeHBIIUTL B 2 pasa?

3.12. HaiimuTe CTOPOHLI HNPAMOYTOJbHMKA, ecau: 1) ero miomiagb paBHA
250 cm?, a omHa cTopoHa B 2,5 pasa 0oJibIlle OPyroii; 2) ero mJomagb paBHA
9 m2, a mepumerp — 12 M.
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3.13. [liuHBI cTOPOH KOMHATHI 5,5 M u 6 M. CKOJIBKO AOIeUeK IIapKeTa
HYKHO IJis OOMBKH II0JIa, €CJAU KaKIas Jolmeuka uMeeT (DOPMY IPAMOYTOJib-
HukKa ¢ pasmepamu 30 x 5 cm??

3.14. [IBa yuacTKa 3eMJM OTOPOAUJIN 3a00pOM OAMHAKOBOM AiauHBI. Ilep-
BBII yUACTOK mMeeT (popMy HIPAMOYTOJabHUKA co cropoHamMu 60 m m 100 M, a
BTOPOI — (popmy KBagpara. Kaxkoil u3 9THX y4aCTKOB OOJIbIIIE IO ILIOIALM?

C
3.15. Kak pasmenuTh KBaapaT HAa TPU YaCTH, UTOOBI M3 HUX CJIOMKUTDH IIa-
pasiesorpamm?
3.16. Kak pasmesnTh KBAApaT Ha TPU YACTHU, UTOOBI N3 HUX CJIOMKUTHL POMO?

3.17. Kak pasmenuTh KBaJapaT Ha IBe PABHOBEJINKUE UaCTU, BHEIPE3aB U3
Hero BTOPO# KBagpat?

3.18. IlocTpoiiTe KBagpaT, ILJIOIALb KOTOPOTO B ABA pasa 00JbIlle ILIOIIA-
I¥ TaHHOTO KBajapara.

3.19. Jloxamxure, UTO cpelu BCceX PABHOBEJIUKUX IIPAMOYTOJbHUKOB Hau-
MEHBINY IIepuMeTpP UMeeT KBajpar.

3.2. IIJIOIAIHN ITAPAJIJIEJIOTPAMMA, TPEYI'OJbHUKA 1
TPAIIEIINNA

IImomaas ' mapaJsreaorpammMma
Ilnowadv napannenozpamma PagHa NpPou3BedeHur ezo O0CHOBAHUS HA
svicomy (puc. 3.11):
S = ah. (1)

A IIycrs mau mapasmaenorpamm ABCD u AD = a,

BE = h, BE 1 AD (puc. 3.11). 13 Touxku C mpose- B C
nem mnepneHgukynaap CF x npamount AD, Torga
BE =CF.Tak Kak £/ BAE = Z/CDF, To IpAMOYTOJIh- b/ |y bl \h
HbIe TpeyroabHUKU ABE um CDF paBHBI MeXIYy
coboii. Ilosromy mapasnenorpamm ABCD u npsa- 4 F
MoyrosbHUK KEBCF ABIAIOTCA PaBHOCOCTABJIEH- E @ D

Puc. 3.11

meiMu. (Cayuaii, Korma E jgeXuT BHe oTpeska AD,
paccMoOTpHUTE CaMOCTOATENLHO.)
Torma S S = BE - EF = BE - BC. Tak kak BC = AD, To moJIy4um

ABCD  “EBCF

pasescTBOo S, = BE + AD = ha. ®opmyina (1) noxasana. M

ABCD
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B c Cnencreue 1. Ilnowadv napannenozpamma co
cmopoHamu a u b, ocmpuvim Yy2om o 6blYUCALEMC
b no ¢gopmy.ne

S=a-b- sina (puc. 3.12). (2)

A b A [leiictBurenbuo, mo dopmyae (1) S = ah,

a HO 13 IPAMOYTOJILHOTO TpeyrojbuHuka ABE h =

Puc. 3.12 = BE = AB sina = b sina. Torga BbeIoIHSAETCA
paBescTBO S = a * b - sina. W

IImomians TPeyroabHUKA

ITnowads mpeyzonbHUKA PABHA NOJOBUHE NPOU3BEOeHUS €20 OCHOBAHUS
Ha 8vicomy:

S=%a-h. 3)

A : D A TIlycts B Tpeyroasuuke ABC cropona BC = a,

AH 1 BC, AH = h. Jonoauum Tpeyroiabuuk ABC mo na-
> b panaenorpamma ABCD (puc. 3.13). Torma mo Tpernemy
IIPU3HAKy paBeHCTBa TpeyroabHUKoB AABC = ACDA, T. K.
L AD = BC, AB = CD u cropoua AC — o6miasa. 3HAYUT,

B H a C S =SuscT Sip=2"8,,. C Apyroii cTopHsI, T. K.
Puc. 3.13

1
S,pep=BC-AH =a-h,108,, = Ea'h. [ |
Cnencreue 2. Ilnowadv npamoyzonbH0z0 mpeyzosbHU-
Ka Pag8Ha NoJLoBUHEe NPou3eedenHus e20 Kamemos:
S,.= <a-b. (4)
b c 2
HoxazarenbcTBO cienyer us Gopmysasl (3), TaK Kak 3a
OCHOBaHNE MOKHO IPUHSATh OAWH U3 KATE€TOB MPAMOYTOJIb-

c - p  HOTO TPEyroJbHHKA, a 33 BBICOTY — Ipyroii xarer (puc.
3.14).

Cnencreue 3. Ilnowadv mpeyzonvHUKA, Y KOMOPOZO
CmMOopOHbL paBHbL & U b, a Y20 medxn 0y HUMU PABEH ¥, BLIYUCAACMCS N0 PopMY.Le

Puc. 3.14

S=%a-b-sin;/. (5)



PA3LEN 3

IToxasaTeabCTBO aHAJIOTUYHO JOKA3aTeJIbLCTBY (DOPMYJILI (3) € mMpUMeHe-
Huem ciaencteus 1 (puc. 3.15).

IIpumep. B Tpeyronsuuke ABC BbicOTY AH HYKHO
BBIPA3UTh Uepes3 AJIUHBI CTOPOH a, b u ¢ (puc 3.15).

A Ilycts BH = x, AH = h, torga CH = a — x. Ilo
Teopeme IIugaropa mmeem: h?2 = ¢2 — x> u h? = b? —
—(a —x)?>=b%— a’+2ax — x%. VI3 3TuX ABYX PABEHCTB

b>~a®-c*
nonyuum b? — a®? — ¢+ 2ax = 0, T.e. x = S
\/4(1202 —(b2 —_a? _cz)z
2a

Torza h = .

Cnencreue 4. (popmyna I'epona). Ecau cmoporHwvt mpe-
Y20JlbHUKA pa6éHbL @, b u ¢, mo naouw,adv mpeyzonibHUKA 8bl-
yucasaemces no gopmye

s=\p(p-a):(p-b)-(p-o), (6)

_a+b+ec

2de p — noaynepumemp mpeyzoibHUKAQ.

A Ha ocHoBauuu npumepa 1 umeem:
(TepoHn, I B. H. 3.)

2
AH = %\/4(1202 —(b2 - -a’).
Torpa mo ¢opmyJie pa3HOCTH KBaJpaToB ABYX BBIDAKEHHUN HMMeeM:
48°c*~ (P~ =’ =(2ac—b*+ @+ ) (2ac + b~ a*—c?)=[(a+ ) —b* [ b* ~(a—¢)’ | =
=(a+b+c)a+c—=b)b+c—a)(b+a—-c)=(a+b+c)a+b+c—2a)a+b+c—2b)a+b+c—
—2¢)=2p(2p—2a)(2p—2b)(2p—2c)=16p(p—a)(p—b)(p—c).
Orcroga u o GopmyJie (3) IOTyUnM:

L 16p(p=a)(p-0)(p~<) = \p(p-a)(p-b)(p—c) . @

SleC-lea-
2 2

Dopmyay 'epoHa MOMKHO HOKasaTh, UCIOJb3ysa Teopemy IIudaropa u
TeopeMy KOCHHYCOB.
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IInomans pomoa

Pom6 ABIAeTCA YaCTHBIM CIydyaeM IapaJiejgorpamMma. [1osTomMy s BbI-
YUCJIeHUS ILIOINAAN pomMba MOXKHO IpuMeHATbh Gopmyabl (1) u (2). Tak xkak
AB = AD = a, Tto dopmyaa (2) nia pomba 3anuchIBaeTCA TaK:

S =a? - sina. (")
B c T.x. muaroHaau pomOa B3aWMMHO IEPIEHIUKY-
d, JSAPHLI, TO OHHU OEJAT PoMO Ha 4 paBHBIE MEKIY
k a co0oii IPAMOYTOJbHBIE TPEYroAbHUKH (puc. 3.16).
d

h ? d, d,
a H Ecmu AC=d, u BD=d,, ro AO =—-,BO =—_"-. Torga

A a D 2 2

Puc. 3.16 1

1
o opmyne (4) nmeem: S, 5 = EAO -BO = gdldz-

1
ITosTomy Supcp =4S, 108 =§d1d, T.e. ILIOIIALb poM0a pPaBHA IIOJOBMUHE

IIpOM3BENEHU A €ro lIK&I‘OH&JIG‘fIZ

1
s=Lad,. (8)

IInmomans Tpamemuu

ITnowade mpaneyuu pasHa npou3sedeHuUr NOLYCYMMbL ee OCHOBAHUIL
Ha 8blcomy:
_a+b
)

S h. @)

A Tlycts AD = a, BC = b — ocHOBaHUs Tpalle-
mun ABCD u AE = CF = h — ee BbIcOTHI (puc. 3.17).
Huaronans AC meJuUT Tpamelrnio Ha ABA TPEYTOJb-
Huka: A ABC u A ACD. Torga STp_= S, gt Sacp -

D TIo gpopmyue (3)

Puc. 3.17

1 1 1 1
S ise :EBC-AE zih-b u S, :EAD-Cana-h.

Torna

s =Ygpslppoath.

i h.
2 2 2




AHAJIOrMYHO ILIOIIAAb JIF00Or0 MHOTOYTOJILHUKA MOMKHO
HaWTH, pa3fesiuB ero Ha HECKOJbKO TPEyroJbHUKOB. Ha-
IpuMep, IJIOIAAb IATUYTOJbHUKA, M300pakeHHOTo Ha
puc. 3.18, paBHaA cyMMe ILIOIIafel TPeX TPEYTroJbHUKOB.
Komeuno, m060if MHOTOYTOJLHUK MOYKHO PasOuTh Ha Tpe-
YIrOJIbHUKUY Pa3JINYHbIMU CHOCO6aMI/I. HOBTOMY IIPX BBIYUC-
JIEHUHU IIJIoIaan HYMHO paS6I/ITB MHOT'OYT'OJIBHUK Ha Tpe-
YrOJAbHUKYN Hanbojiee MOAXONAIINM U PAIMOHAJIBHBIM CIIOCO0OM.

B

PASJE 3

Puc. 3.18

Eme B riiy00KOI APEBHOCTU JIIOAW YMEJIU BBIUYUCJIATH IJIOMIAAU PA3JIUUHBIX
npocreiimux ¢uryp. Hanpumep, B XX B. 10 H. 3. ETUNTAHE IPUMEHAIU IPUOIIH-
JKeHHYI0 (opMyay [OJd BBIUMCIEHUSA IJIOIIAAY PABHOCTOPOHHETO TPEYTOJbHUKA.
Popmyrna I'epoHa BeTpeuaeTca B KHUIe IIoJ HasBaHueM «Martematuka» I'epoHa
Agnexcangpuiickoro, *kuBIIero B I Bexe H. 5. Boo61mie, miomass TpeyroabHUKA 110

TpeM ero cropoHam BuepBhie Bhrumcaua Apxumen (III Bex mo H. 3.).

if; 1.1lo xaxoil popmyse BeIYUC/IAETCA IIOLIAAb apaliesorpaMma?
2. Hanumure popMyJabl IJis BRIUKCIECHUA ILJIOINAAU TPEYrOJbHUKA.
3. ITo Kakoii ¢hopMyJjie BLIUHCIACTCA ILJIOIMIAAL TPATIEINN?
4. Tlo rakoit oOmIeil (popMysae MOKHO BBIUMCIUTH IIOIIAAU TPAIEIlUM, Tpe-
YTrOJbHUKA U IapaJjiejiorpamMmma?

5. Hanumure dpopmyny I'epona u moxakure ee.

3amauu

A

3.20. IlycTh S — miomianb mapajjaejorpaMMa, @ — OCHOBaHIMe, I — BLICOTA,

IpoBeJeHHaA K OCHOBAHMIO. 3aIOJHUTE CJIEAYIOIIYIO TAOIUILY:

A 7 22 | 6 J3

1 2
h 8 2 3 - 7
S 12 8 4 | 26 | 47

3.21. IlycTh S — miomiagb TPEyroabHMKA, @ — OCHOBaHMe, I — BLICOTA,

OpoBeIeHHAA K OCHOBAHUIO. 3aIOJHUTE CJIEIYIONIYI0 TaOJIUITy:

6-3456
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a | 3 3 | V3 V2
ho| o2 | 2 NG
S 4 | 6| 3| 2

3.22. Ilycts S — momians Tpamenuu, @ u b — ocHoBaHuA, I — BBICOTA, IIPO-
BelleHHAas K OCHOBAHMIO. 3aIOJHUTE CJIEAYIONIYIO TAOIHILY:

Al 4| 5 7 \/25 4
B | 2 3 2 [J2] 1 3
2
H | 3 5 | 3 3 2 | J2 |3
S 24 | 25 | 21 7| 8| o7
J2

3.23. Haiigure miomags pom0Oa, ecjii ero CTOpoHa paBHA J3ewm, a OCTPBIN
yroa — 60°.

3.24. Haiinure miiomniagb TPAMOYTOJBHOTO TPEYTOJBHUKA, €CJIN €r0 KaTe-
ThI paBHBI: 1) 3cmu 4 cm; 2) 1,2 m u 3 M.

3.25. Haiigure mioiagb TPeyroJbHHKA IO ABYM €T'0 CTOPOHAM a U b u
YIUIy o MEMKAY HUMMU:

1)a=2cMm, b= 38 cm, a= 30°

2) a=2V2dm, b=>5Jdm, a= 45°

3)a=2wm,b=+3m a=90°%

4)a=0,4 cm, b = 0,8 cm, o= 60°.

3.26. Haiigure miomaas TpeyroJbHUKA MO TPeM ero cropouHam: 1) 2 cm;
3cm; 4cem; 2)2,6cem; 1 em; 2cem; 3) 5m; 7wm; 9 wm; 4)5 om; 5 am; 6 oM.

B

3.27. Ilmomians mapaJiaeaorpaMMa paBHa b cM2, a [Be ero CMeXKHEIe CTOPO-

HBI — 2 cM 1 5 cM. HafiguTe ocTphIil YyroJ M BBICOTHI IIapaJjiiejorpaMma.

3.28. uaronanp mapaJiiejiorpaMMa, paBHas 13 cM, HeprIeHIUKYJISAPHA
ero CTOpoHe, paBHOU 12 cMm. Hafigure miomanps mapajjeorpaMMa.

3.29. ITapanaensorpaMM U IPSMOYTOJbHUK MMEIOT paBHbIe CTOPOHEI. IL10-
I1aab IPAMOYTOJbHUKA B ABa pasa 00JbIlle MJIOIIaaAu napaJjiaegorpamma. Haii-
IUTE OCTPHIi YroJI IapaJijaeaorpaMMa.
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3.30. Cropona pomba paBua 10 cMm, a ogHa m3 gumaroHajsein — 12 cm. Haii-
IUTEe BBICOTY M JHAroHaJb pomoOa.

3.31. Haiinure momians pomba, eciu ero guaroHanau paBHEI: 1) 3,2 cMm u
14 cm; 2) 4,6 Mmu 2 M.

3.32. Ogua mu3 gumaroHajei pombdba B 1,5 pasa OoibIlie Apyroii, a ero Imio-
mans pasHa 27 cm?. Haligure auaronaau pomoa.

3.33. B Tpeyroapauke ABC cropoua AB paBHa 16 cMm, cropona BC — 22 cwMm,
a BbICOTAa, IIpoBeneHHasa us Bepmuusl C, paBHa 11 cm. Hafigure BhICOTY, IIpO-
BeleHHYI0 K cTopoHe BC.

3.34. HaiimuTe 10T PABHOCTOPOHHETO TPEYTOJMBHIKA CO CTOPOHOM, PaBHOIA d.

3.35. HaiiguTe mioniagb TPeYTroJdbHUKA, €CJIU €T0 CTO- B
pOHa paBHA @, a TIpuUJeKaIliue K Hell YyIJbsl — a u f.

3.36. [lokasKkuTe, YTO ILJIOIIAAb BBIITYKJIOTO YeThIpe-

XYTOJbHUKA, TUATOHAIN KOTOPOTO B3AMMHO MEePIeHIUKY- & ¢
JIAPHBI, paBHA MOJIOBUHE IIPOU3BEIEHUA ero AuaroHaseii
(puc. 3.19). D

Puc. 3.19

3.37. IlapajyiesnbHbBIE CTOPOHBI Tpamnenuy paBubl 60 cm
u 20 cm, a 60xoBrie — 13 cm u 37 cm. HalimuTe mioianb Tpalemun.

3.38. HaiiguTe miomnianb IpAMOYTOJILHOM TpaIlel, Y KOTOPOil KayKaasa us
IBYX MEHBIINX CMEXHBIX CTOPOH paBHa 6 cM, a HaumboJbImuit yroa — 135°.

3.39. IlocrpoiiTe: 1) mapaJjiesorpamm; 2) IPsMO- B C
YTOJILHUK, PABHOCOCTABJIEHHBIE C JAHHON PaBHOOOKOM
TpameIue.

3.40. Ilectuyronbauk ABCDEF, cTOPOHBI KOTO-
poro paBHLI MeKAY co00Ii, COCTOUT M3 ABYX Tpalemnunii
c oomuMm ocuosauuem CF. Halimure miaomianb IIECTH-
yroabHUKa, ecan AC = 13 em, AE = 10 cm, AD = 16 cm
(puc. 3.20). F E

3.41. Haiinure miomanb KBaapaTa, BINCAHHOTO B
NIPaBUJbLHBIA TPEYTOJIbHUK CO CTOPOHOM, PaBHOMH a.

3.42. HatiguTe mIOIAAL IPAMOYTOJILHOTO TPEYTOJIb-
HUKAa, CyMMa KaTeToB KOTOPOTO PaBHA [, a BBICOTA, ITPO-
BeIeHHAad U3 BEPIIMHBI IIPDAMOI'O yrJja, paBHa h.

3.43. Ha cTopoHax paBHOCTOPOHHETO TPEYyTOJILHU-
Ka BHe ero IOCTPOeHbI KBajpaThbl. I[eHTpBI KBaIpaToB
COeIUHEHBI C KOHIIAMU COOTBETCTBYIOIIE CTOPOHBI TPe-
YTOJIbHUKA. HaﬁﬂHTe ILIOIIaAb IIOJIYYE€HHOI'O IIIEeCTH-
yroabHUKa. CTOpoHa TpeyroJabHUKA paBHa a (puc. 3.21). Puc. 3.21




nnowAab

3.44. Y KBazpaTa cO CTOPOHOII @ YIJIbI OTPE3aHbl TaK, UTO IIOJYUUJICS IIpa-
BUJLHBIA BOCBMUYTOJBHIUK. HaliguTe miIomiagb 3TOr0 BOCBMUYTOJLHUKA.

3.45. [ImaroHanu paBHOOEAPEHHOUN Tpaleluy B3aMMHO IIePHeHINKYJIAP-
HBI, ee ocHOBaHUS paBHBI 24 c¢cM u 40 cm. HaliguTe miomanb Tpamenuu.

3.46. PasHoCTbh OCHOBAHUII Tpalleluu cocTaBaseT 6 M, BbIcoTa paBHaA 22 M,
mwromans — 594 m2. Haligure ocHOBAaHUA TPAIEIUN.

3.47. OxkoJio oKpysKHOCTU panuyca R onmmcama paBHOOeApeHHAA Tpalelus,
IJIOIAaAh KOTOPOM pasHa S. HaliguTe ocHOBaHUA TpaIleInu.

3.48. Uepes Touky, B3ATyI0 Ha auaroHanu AC mapasaensorpamma ABCD,
IIPOBeIeHbI IPAMBIe, ITapajjielbHble ero cTopoHaM. IIpu saToMm o6pasyloTcs de-
ThIPE MapajiaesorpamMma. uaroHanu AByX M3 HUX JexkaT Ha amaroHanu AC.
HoxakuTe, UTO IBa APYTUX IIapajjieorpaMMa PaBHOBEJIUKU.

3.49. JlokakuTe, UTO B JII00OI Tpalenuu ABa TPEyroJbHUKA, 00pas3oBaH-
HBIX ero AuaroHaJidAMM1 U HellapaJljieJIbHBIMU CTOPOHaMM, PaABHOBEJIMKU.

C
3.50. Noxraxkure popmyny I'epoHa, ncnonbsys Teopemy Iludaropa.

3.51. CepeauHbI IBYX CMEXXHBIX CTOPOH KBajpaTa CO CTOPOHOM @ COemu-
HeHBI MeXK Iy co0oii U ¢ IIPOTUBOJIeKAIlell BepinuHoi. HaliguTe miomags 1mo-
JIYYEHHOT'O TPEYTroJbHUKA.

3.52. B paBHOOeIpeHHLIII TPEyroJIbHUK BINCAH KBagpaT TakK, 4TO OJHA
ero CTOPOHA JIEXKNUT HA OCHOBAHWHU TpeyrojbHMKa. Iliomans kBagpara 16 cm2.
Haiigure 1miomanh TPeyroJbHUKA, €CJIM IeHTPHLI TIXKeCTell TPeyroJbHuKa U
KBaJpaTa COBIIAJAIOT.

1
3.53. Ilnomans paBHOOEIPEHHOI'0 TPEYrOJbHUKA PaBHA 3 ILIOIIAAM KBa-

Ipara, CTOPOHOM KOTOPOTO ABJAETCA OCHOBAHUE 3TOTO TPEYTOJbLHUKA, IPUUEM
OOKOBBI€ CTOPOHLI TPEYTOJbHMKA Ha 1 cM MeHbIle ero ocHoBaHusA. Hatigure
CTOPOHBI TPEYTOJbLHUKA U BBICOTY, OIYIIEHHYIO Ha OCHOBAHUE.

3.54. Haiigure mioiagb paBHOOEIPEHHOTO TPEYTOJIbLHIKA, €CJIHN er0 OCHO-
BaHMe paBHO b, a BbICOTa, IIPOBeJeHHass K O0OKOBOM CTOPOHE, paBHA /.

3.55. Kaskmasa BepIimHa KBajJpaTa coeIuHeHa C CepeIUuHOI OTHOM M3 CTO-
POH Tak, Kak dTO MOKas3aHo Ha puc. 3.22. [JokaKuTe, UTO ILJIOMIaLb KBaapara,



1
00pa3oBaHHOTO ATUMH OTPE3KaMU, paBHA — ILJIOMIAAU AAaHHO-
TOo KBajpara. 5

3.56. [lokaskuTe, UTO ILJIOMIAAbL JIIOOOTO PaBHOOEIPEHHO-
ro TPEYyroJbHUKA paBHa IIPOU3BeIeHUI0 G0OKOBOM CTOPOHBI Ha
HePHeHINKYJIAP, IPOBEeNeHHEIN U3 CepPeIUHBI BTOPOil OOKOBOI
CTOPOHBI K TIEPBOIA.

PA3LEN 3

Puc. 3.22



NPAMOYFONbHAA CUCTEMA KOOPAUHAT HA MITOCKOCTHU

PASJAEJI 4. HPAMOYTOJIBHAA CUCTEMA
KOOPJJHHAT HA IIJIOCKOCTH

HN3yuyuB MmaTepuaabl JTAHHOTO pasgesia, Mbl JOCTUTHEM CJIETYIOIINX I[eJIeH:

A Oy/ieM BBIUUCJIATEH PACCTOSHUE MEXKAY ABYMS TOUYKAMM Ha IJIOCKOCTHU IIO
X KOOpaAmHaTaM;

A OyzeM HaXOIUTHh KOOPAUHATHI CEPeUHBl OTPE3KA;

A OyZeM HAXOAUTh KOOPAWHATHI TOUKHM, AEJIAIIe OTPE30K B 3aJaHHOM OT-
HOIIIEeHN,;

A OymeM 3HATH YpaBHEHUE OKPYIKHOCTH C IEHTPOM B TOuKe (a; b) u paguy-
com r: (x —a)’+ (y — b)?=r%

A OyZeM CTPOUTH OKPYXXHOCTH II0 3aJaHHOMY yPaBHEHWUIO;

A GyzeM samuchIBaTL 00Ilee ypaBHEHHE IPAMOM M ypaBHEHHE IPAMOII,
! . XxX—-% _ Y-y
IPOXOLAIIEeN Uyepes ABe 3aJaHHble TOUKU: ax+by+c =0, = .
Xo =X Yo~ Yy

A OyzeM pelllaTh IPOCTEMINNE 3a4aUud B KOOPAUMHATAX.

4.1. KOOPIUHATBI TOUYKHU. PACCTOAHUE MEXRKIY NBYMdA
TOYKRAMMU

IIpamMoyroipHasa cHCTEMA KOOPIUHAT

C moHATHEM HpﬂMOYPOJIBHOfI CHUCTEeMbl KOOPAMHAT Bbl SHAKOMBI C MJIAI-

y III1X KJIacCOB.

Pacnosno:xum uncioBsle ocu Ox u Oy Tak, 4TOOBI OHU
mepecekanuch B Touke O ¥ OLLIM B3aMMHO IEPIEHIUKY-
agpusiMu. Tak cTpouTcs IPAMOYTOJLHAS CHCTEMA KOOP-
19} ~» ZAuHaT Oxy (puc. 4.1). Yucaosaa ocs Ox Ha3bIBaeTCA OCHIO
abmuce, Oy — ocbhio opAuHAT, a Touka O — Ha4yajoM KOoOop-
Puc. 4.1 AnHat.

OcHoBaHIA NEPIEHIUKYJIAPOB, OMYIIEHHBIX U3 TOY-

) Ku A Ha KoopguHaTtHble ocu Ox u Oy, 0003HAUUM UYepes
A Ax u Ay COOTBeTCTBeHHO. IlycTh X ABISETCA KOOPAM-

Haroil Touku A Ha ocu Ox, a y — KOOpAUHATAMU TOY-
KU Ay Ha ocu Oy. Torpga mapa umcen (x, y) Ha3bIBAET-
cAd KOOpAMHATAMU TOYKM A B MPAMOYTOJBHOM CHCTe-

Me KoopamHat Oxy u 3anuckiBaetrcsa Tak: A(x; y) (puc.
Puc. 4.2 4.2).

Ah-—--
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y Y
Bre====-1 4
J -
! ; II I
! . o x =H D
-3 -2 -il 01 2 :3 %) 7
: i 11 v
i_3 _______ _JD (=) (+;-)
ct-1-4
Puc. 4.3
Puc. 4.4

Hanpuwmep, Ha puc. 4.3 usobpaxkensl Touku A(2; 3), B(=3; 4), C(-1; —4),
D(3; —3).

Ocu KoopamHAT pas3bMBAIOT ILJIOCKOCThH Ha uUeThbIpe dacTu (puc. 4.4). 9tn
YacTH Ha3bIBAIOTCA ueTBepTaAMu: 1 uerBeprsb, II uerBeprth, III uerBepTH, IV
uyerBepTh. Ha puc. 4.4 msobpasKeHbl 3HAKY KOOPAWHAT TOUYEK, DPACIIOJOMKEH-
HBIX B PA3HBIX KOOPAWHATHBIX UETBEPTAX.

Tak Kak 3Ty cuUCTeMY KOOPAWHAT BIIEPBbIe NPUMEHUJ B CBOUX MCCJENO-
BaHUAX (ppaHny3ckuil yueHbld Pene Ilekapt (1596-1650), To ee Ha3LIBAIOT
JIIeKapTOBOI CUCTEMOI KOOpAMHAT.

Paccrosnue MERAYy IBYMA TOYRKAMHA

ITycTs B ieKapTOBOIi cCUCTEMe KOOPAUHAT AaHbl TOUKU A (x5 y,) 1 B (x,; y,).
Haiitu paccrosuue mexkay Toukamu A u B.

s aToro mpoBemeM uepes3 TOUKu A 1 B npaMble,
mapaJiienbHble ocaAM Koopauuat (puc. 4.5). Torma
MOJIyUYnM IIPAMOYTOJNbHBIN TpeyroabHuk ABC. Ho
T. K. A, (x5 0), B/(x,; 0), 4, (0; y,), B,(0; y,), TO
paccTrosHue Mexay Toukamu A u B, paBHO |x2—x1|, a
paccrosiHue Mesxay Toukamu A, u B, pasHo |y,—y,|.

C mpyroi croponsi, A B,= AC, A,B,=BC, T0
AC=|x,~x,|, BC=|y,~y,|.

ITo Teopeme IIugaropa moayumm paseHcTBO AB?= AC?+ BC? uau AB?=
~ (xz_ x1)2+ (yz_ yl)z‘

OTKynma ciaenyer dopmyJia

2 2
AB=\/(x2—x1) + (v, — 1) 1)

Urak, paccrosnue mexay Toukamu A(x,; y,) u B(x,; y,) BBIYACIAAETCS TI0

dopmyie (1).
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Henenune orpe3xka B JTaHHOM OTHOIIeHUU. KoopauHAThI cepeaIuHBI OTPEe3Ka

Ecau gna rouxku C, jme:xkarieit Ha orpeske AB, BBIIOJIHSIETCA PABEHCTBO

AC
N A (A#—1), To roBOPAT, uTO TouKa C MeuT oTpe3oK AB B oTHOmeHUNU A.

Ecau A = 1, To moayuum paBeucTtBo AC = BC, T. e. Touxka C ABIgeTCA
cepenuHOI oTpeska AB.

IIycts pamsr Toukm A(x,;; y,) # B(x,; y,). Temeps ompemenum Koopau-
HaTel TouKu C, KoTopas OeJUT OTPe3oK AB B OTHOIIIEHUHU A.

y Haa sToro uepe3 Touku A, B u C upoBeneM mIps-
A4 Mble, mapajljelbHble ocAM KoopauHart. Touku mepece-
C, c YeHUSA STUX HPAMBIX ¢ ocamMum Ox m Oy o6o3HAUUM

cooTBeTCTBeHHO uepe3 A , B, C, u A,, B,, C,(puc. 4.6).

B, B O6o3HaunM HeM3BEeCTHbIe KoopaumHaThl TOuku C uepes

e - (x5 y). Torma A (x;; 0), B (x,; 0), C,(x; 0) u A,(0; y,),

% 1 v X B,(0; y,), C,(0; y). Urak, Hama ueab — BHIDA3UTh He-
Puc. 4.6 M3BECTHBIE X U Y Uepes X,, X,, Y, U Y,.

IIpamyio AB u ock Ox nepecekaroT napajuienbuble npameie AA, , CC, u BB, .
Torma mo CBOMCTBY IIPOIOPIIMOHAJIBHBLIX OTPE3KOB BBIIOJHAETCA PABEHCTBO
AC  BC AC  AC,
= nim — = ——

AC, BC, BC B(C,

HUU A, TO £=,1, T. €. 4G
BC

. Tak kak Touxka C menuT oTpesok AB B oTHoIIe-

= 1. C mpyroii cropousr, T.K. AC = x — x,
11

x—x,
B,C, = x,~x, TO IOJIly4uM DaBEHCTBO = 1. OTKyza mMeeM pPaBEHCTBO:
X, — X

X, +Ax
x—2x, =A(x, —x) ik (1+1)x = x, + Ax, . OTcrona umeem popmyry x = ﬁ
AC _AC, y, +Ay
AHajlorMyHO 13 paBeHCTBA 5 = IMOJAy4YUM (POpPMYJT =L An
p BC B, y bopmyny y ==

Wrak, xoopauHatel Touku C, KOTOpasa OEJIUT OTPe30K AB B OTHOIIIEHUH A,
OIIPEIeAIOTCA TI0 CAEAYIOIIUM (OpMYyJaaM:
x, +Ax + A1
x=14% BT A 3)
1+41 1+41
Ecau A =1, To Toura C aBisieTcda cepennHoi orpeska AB. 3uauut, us dop-
MyJasl (3) caenyeT, YTO KOOPAMHATHI CEPeANHBLI OTPEe3Ka HAXOOAT IO CJemyIOo-
muM popMyiaM:
+
et % o, _hTYs, (4)
2 2
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IIpumep. lanbr KoopamHATHI BepiiuH Tpeyroabuuka ABC: A(0; 6), B(4; —2),
C(3; 8).

1. Haiigure meHTp U paguyC OKPYsKHOCTH, OIIMCAHHOM OKOJIO TPEYroJbHUKA.
2. Hafinute TOUKy IepeceueHusS MeIuaH TPeyroJbHUKA.

Pemenne 3agauu 1. A OGosuauum uepes S(x; y) IEHTP OKPYKHOCTH, OIK-
caHHOM OKoJio TpeyroabHuka ABC. Torma paguychl 9TO# OKPYsKHOCTH YIOB-
JeTBOpAIOT paBeHcTBY R = SA = SB = SC.

VuuTeisas, uTo SA = x% + (y - 6)’, SB = \/(x —a) 4 (y+2),

SC = \/(x - 3)2 +(y - 8)2 , SA2= SB?u SA?= SC?, nosy4uM CHCTeMy yPaBHEHWIl:

{x2+(y—6)2 =(x-4) +(y+2),
x*+(y-6)" =(x-3)" +(y-8).

PackpbpiBas CKOOKMY U IPUBOISA MOAO0HLIE UJEHBI B 9TUX YPABHEHUAX, II0-
JYUYUM CUCTEMY JUHEHHBIX YPaBHEHUH:

{6x+4y =37, {6x+4y= 37,
niain

8x -8y =-16 x—y=-2.

Pemrenue srToit cucremnl ypaBHeHmMit: x = 2,9, y = 4,9. Torga meHTpoM
OKPYsKHOCTH, OIMMCAHHON OKO0Ji0 Tpeyroabuuka ABC, apasercsa Touka S(2,9;
4,9). A pagmyc OKpYKHOCTHU OIIPEeaesInM M3 paBeHcTBa R = SA:

R=12,9"+(4,9-6)’ =8,41+1,21 = /9,62.
Orser: (2,9; 4,9  u R =+9,62. W

Pemenne 3amauu 2. A MeauaHbl TPEyrOJbLHUKA B TOUKE UX IIePECeUeHUs
nenAaTcsa B oTHomienuu 2 : 1, cuurasa oT Bepimuubl. IIycTh MeIuaHbl TPEYTOJIb-
Hnka ABC mnepecekarorca B Touke E (x; y,) u, ecnu m3 BepmuHbl C mpo-

CE
Benena menuana CD, to D (x,;y,). Ilo cBoiicTBy mMenman E =2. A T.XK.

+
Touka D ABJAETCS cepeanHOi oTpeska AB, To mo Gopmye (4) x, = LZ‘L =2,
6-2 3+2:2 7
Yp=—5 = 2, 1. e. D(2; 2). Tak Kak L= 2, To 1o hopmy.re (3) ¥ = g TS
8+2-2 7
=———=4 re. E|-; 4]|.
S EX (3 )
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Kak BBI y:Ke 3HaeTe, CUCTeMY KOODAUHAT, KOTOPYIO BIIEPBHIE
MIPUMEHHNJ B CBOUX MCCJIEHOBAHUAX (PAHIY3CKUN YUEHBIH
Pene [lekapT, Ha3LIBAIOT AEKAPTOBOM CHUCTEMOI KOODAMHAT.
OOHMM M3 OCHOBOIIOJIOXXHMKOB AHAJIUTHUYECKON I'eOMEeTPUU
O6bLT (ppaHIy3cKkuit MaTemaTuk IInep Pepma (1601-1665),
KOTOPHI# paboras ropucToM B ropoge Tysryse, a maTeMaTH-
KOIl yBJIeKaJIcsi B cBOOOmHOe Bpems. OH IMOJYyYMJ BeCOMBIE
pes3yJabTaThl B 00JIACTU TEOPUU UNCEJ, TeOMEeTPUU, aJITredpsI,
aHaym3a 0ECKOHEUHO MAaJIbIX BEJIUYUH W ONTHUKK. BOJbIINH-
CTBO MaTeMaTUYeCKUX OTKPBLITUN PepMa CTaI0 M3BECTHO U3
ero muceM K COBpeMeHHHKaM. MHOrue ero Tpyabl OLLIN OIIY-
GJIMKOBaHEI JIUIIb IIOCJTE ero cMepTu, B 1669 roxmy.

Pene [lexapT
(1596-1650)

IIvep Pepma
(1601-1665)

Wi 1. Kak mocTpouTs mpAMOYTOJLHYIO JEKAPTOBY CHCTEMY KOODIMHAT?

2. Kakue 3HAKU MMEIOT KOOPAMHATHI TOUKM, €CJU OHA IPUHAMJIEIKUT IIePBOI
(BTOPOIi, TpEeThell, UeTBEPTOIi) ueTBepTU ?

3. Kakoit o0muii Bua nMeI0T KOOPAUHATBI TOUKH, JiesKalei a) Ha ocu Ox;
6) Ha ocu Oy?

4. Hanuinure (opMyJy OJIS PACCTOAHUA MEXKIY IBYMS TOUKAMMU.

5. Hanumure dopmMysty I qeJIeHUs OTpe3Ka B JAHHOM OTHOIIIEHWMU.

6. ITo Kakoii hopMyJie OIpPeAeaA0T KOOPANHATEI CepeInHbl OTpe3Ka?

TEOMETPHUA UTEOTPAMDNUA

Kaparamagunckasa ob6aacts (xa3. Kapazandvl 00vicbl) — obJacTb B IIEH-
TpanbHOM uactTu KasaxcraHna, HaXomuTCA B caMOM IleHTpe KoHTHHeHTa EBpa-
3usfA, MOUTHU paBHOyzaideHa or CeepHoro JlemoButoro m Munuiickoro, ATjaH-
Tuueckoro m Tuxoro oxeamoB. KinMaT pesko KOHTHHEHTAJbHBIN UM Kpaiime
sacyunnuBbiii. O0JacTh 3aHUMAaeT HanboJIee BO3BLIIIEHHYIO YacTh KasaxcKoro
MeJaKoconouHuKa — CapblapKu.

B macrosgiiee Bpemsa Kaparangurnckasa objacTh — camMasd KpPyIHas IO Tep-
puUTOpPUU U TIPOMBINIIEHHOMY IOTEHIIMANy, OoraTasd MUHEpaJaMU U CBIPBEM.
Teppuropusa o6JIacT B HOBBIX TpaHuiax cocrasiager 428 teic. kM2 (15,7%
obiielt momtanu Tepputopuu Kasaxcrama). B obimacTu mposKuBaeT mecsaTas
yacTh Bcero Hacejmenusa Kaszaxcrama.
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—_— Weneasan popora
ApromoBnnuhes aopora

Macirrab 1:5 (W) 000

Brimie nzobpaxkena xKapra KaparamgmHcKoi objacTi. BeibepuTe IpAMOYIOJIb-
HYIO CHCTEMY KOOPAMHAT TaK, KaK MOKA3aHO HA 3TOM pHCyHKe. Ilo ykasaHHOMY
MacIiTaby HaiauTe IPUOJINMKEHHBLIe 3HAUEHNs KOOpAWHAT ropomoB JHeskas-
raH, bBankam u Temupray. Haiigure cpentee 3smaueHne sTux KoopauHar. Cue-
JIaliTe BBIBOIBI.

3agauu
A
4.1. ITocTpoiiTe B JeKapTOBOIl cuCTeMEe KOOPAUHAT TOUKMN:

A2; 1), B(%; 1), C (1; -4), D (0; 1), E (-3; 2), F (-3; 3).

4.2, Toukn A u B jexaTr cooTBeTcTBEHHO Ha ocAxXx Ox m Oy B UX II0JIO-
JKUTeJNbHON yacTu. HalinnTe KOOPAWHATEI BepIIUH TpeyroabHuKa ABO, ecau:
1) OA=5,0B=3; 2) OA =a, OB =b.

4.3. KareTsl mpsaAMOYroJIbHOTO TPeyroJibHUKa Jiexkar Ha ocax Ox u Oy,
mpuyYeM MX AJUHBI COOTBETCTBEHHO pPaBHBI a M b. KaKoBBI KoOpAuHATHI BEp-
IIVH TPEYTrOJbHUKA, €CJU OH PACIIOJIOoKeH: 1) B mepBoii ueTBepTH; 2) BO BTO-
poii ueTBepTHu; 3) B TpeThbeill ueTBepTU; 4) B UeTBEPTOH ueTBepTU?
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4.4. Hauaso KoopamHAT PaclIojioKeHO B IIeHTpe KBa-
c IpaTa cO CTOPOHOIi, paBHOU 2a. KakoBbI KOOPAMHATHI
BEPINUH KBaJapaTa, ecJiu:
1) cTopoHBI KBaapaTa MmapajliebHBl 0CIM KOOPANHAT;
2) mmaroHaJ i KBaapara JieXKaT Ha OCIX KoopauHart?

4.5. B paBHOOGegpenHOM Tpeyroabuuke ABC, nzobpa-
sKeHHOM Ha puc. 4.7, AB = 2a, OC = h. Uemy paBHBI KO-
OpAMHATHI BEPIIIUH TPEYroJbHUKA?

A O B x

Puc. 4.7
4.6. Hatinure paccroauue ot Touku (—3; 4) mo: 1) ocu
Ox; 2) ocu Oy.
4.7. Ilycts A (2; 3), B (—1; 2). HafiguTe KoopaAuHATLEI TOUKH, KOTOpAas JIe-

JUT OTpe30oK AB B oTHomenuu: 1) A=1; 2) 1= %; 3)A=2; 4) A =§.

4.8. HaiiguTre paccToAHMe MexXay Toukamu A u B, eciu:

1) A(2; -1), B (1; 2); 2) A (1; 5), B (1; 1); 3) A (=35 1), B (1; —2);
4) A(-1; 2), B(3; 0).

4.9. [Toxaxkure, uro TpeyroabHUK ABC paBHOGeIpPeHHKIH, ecau: 1) A (0; 1),
B (15 -4), C (5; 2); 2) A (-4; 1), B (=2; 4), C (0; 1).

4.10. HaiiguTe paguyc OKPYKHOCTH, €CJIH OHA IIPOXOJHUT Uepe3 TOUKY
(—=2; 1) u ee meHTp HaxogUTCA B Touke (2; —3).

4.11. IlepeuepTuTe CIAEAYIOIIYIO TAOJUIY B TeTPanb 1, UCIOJb3Ys POPMY-
JIy IJIs BhIUMCJIeHuA KoopauHaT Touku C — cepeuHEI oTpesKka AB, 3amoaHuTe
MyCThIE KJIETKU TaOJJUITHI:

A (25 -3) 0;1) [(0;0) [(c;d) |(3;5) [(3t+5;7)
B [(=3;1) [((4;7) (=3; 7) (3; 8) |(#+7; =)
C (=3; =2) | (3; —5) (a; b)

4.12. B mapannenorpamme ABCD naubl ABe cocennue Bepiiuubl A (—4; 4),
B (2; 8) u Touka mepeceuenusd ero guarouasein E(2; 2). Haiinure KoopanHAaTEI
ero Bepmua C u D.

B

4.13. Jlaubl Tpu BepIIuHBI mapaJjiaenorpamMma ABCD ¢ BepIIMHAMU B TOY-
kax: A(0; 0), B(5; 0), C(12; 3). HaiizuTe KOOpAUHATHI YeTBEPTOM BepPIIUHEI D.

A Yraszanue. Paccmorpute TouKy D(x; y), YIOBJIETBOPSAIOIIYIO PaBeH-
crBam AB = CD u AD = BC. W
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4.14. JlokaxkuTe, 4TO UeTHIPEXYroJdbHUK ABCD c BepIImHAMU B TOYKAaX
A(-1; 2), B(2; 5), C(2; 1), D(—1; —2) ssBnsAeTcA mapajjaeIorpaMMOM.

4.15. Tanwr Touku A, A,, A,, A,, A,, A,, Texaiine Ha OAHOW IPAMOW H
yaoByeTBopatomue ycaosuio A A, =A A, =AA =AA =AA, Haiigure Koop-
AVHATHI TOUeK, ecau A, (5; 5) u A (—1; 7).

4.16. HaiinuTe KOOpAUHATHI TOUKHU IlepeceueHusa MeIuaH TPeyroJbHUKAa C
Bepmmaamu A(2; 1), B(3; 4), C(1; 6).

4.17. Haumo: A(4; 0), B(12; —2), C(5; —9). Ina rpeyroasuuka ABC Haiigu-
Te: 1) ero nmepumerp; 2) nauHy MeauaHbl AN; 3) KOOPAUHATEI IIEHTPA OMKCAH-
HOII OKPY’KHOCTH U ee pajguyca.

4.18. [lokaxkuTe, uto TpeyroabHuk ABC — paBHOOeOpeHHLIH, ecau: 1) A(O; 1),
B(1; —4), C(5; x); 2) A(—4; 1), B(=2; 4), C(0; x).

4.19. Hatinure Ha ocu OpAMHAT TOYKY, PaBHOYIAJIEHHYIO OT Touek: 1) A(—3; 5)
u B(6; 4); 2) C(1; 1) uw D(8; 1).

4.20. HatiguTe Ha ocu abCICC TOUKY, paBHOYAAJEHHYIO OT Touek: 1) A(1; 2)
u B(-3; 4); 2) C(4; —3) u D(3; 5).

4.21. JTokasKuTe, UYTO UYeThIPeXyroJbHuK ABCD c BepIIMHAMHU B TOYKAaX:
1) A(=3; -1), B(1; —-1); C(1; =3), D(=3; =3); 2) A(4; 1), B(3; 5), C(-1; 4), D(0; 0)
SABJSIETCSA MPAMOYTOJbHUKOM.

4.22. ITo Teopeme, oopaTHoit Teopeme IIudaropa, 1oKaKUTE, YTO TPEYTOJIb-
HUK ¢ BepmmHamMu B Toukax A(1; 1), B(3; 5); C(9; 2) aBasercsa OPAMOYToOJb-
HBIM. YKaKuTe ero mpaMoi yroJi.

C

4.23. Touku (5; 2), (2; —3), (2; 1) aBasioTcd cepefUHAMU CTOPOH TPEYTOJIb-
Huka. HaliguTe KOOpAUHATEHI €r0 BEepPILIMH.

4.24. [IokaKuTe, YTO KOOPAUHATHI TOUKHU IIepeceueHus MequaH TPeyroJb-
HuKa ¢ BepmuHamu A(x; y,), B(x, y,), C(x,; y,) onpenensoorca no Gopmy-
Jam:

x:xl+x2+x3 _ U tYtys
3 ’ 3

Wcnonp3ysa st GOpMYJIbl, HAHANUTE KOOPAUHATEI TOUKH IIEPECeUEHUT Me-
IUAaH TPEeyroJbHUKA C BEPIIMHAMHU B TOUKAX:

1) A (3; 1), B(-1; 4), C(1; 1), 2) A (+2; 3), B(5; —2), C(=3; —1).

4.25. [Tan uyetsipexyroabauk ABCD: A(—1; 7), B(5; 5); C(7; —5), D(3; —7).
Hoxaxkure, uTo: 1) OTpesKu, COeTUHSAIONINE cepeanHbl cTopod AB u CD, AD n
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BC, B TOUKe UX IIepeceueHusI AeIATCA ImonosiaM; 2) cepeIuHbI CTOPOH AAHHOTO
YeThIPeXyIrOJbHUKA ABIAIOTCA BEPIIMHAME HapaJjiejorpaMmma.

4.26. Haiigure 1eHTp U paguyc OKPYKHOCTHU, Kacaroirelica ocu Ox B TOU-
Ke A(—6; 0) u mpoxogsairei uepes Touky B(—10; 4).

4.27. HafinuTe LeHTP U paguyc OKPYKHOCTU, Kacamwlmelicsa oceil KOOpau-
HAT ¥ ImpoxonsAiei uepes Touky A(—2; 1).

4.28. JlokakuTe, 4TO B MPAMOYTOJbHOM TPEYTOJbHUKE CepelnHa TUIIOTe-
HY3bI paBHOYAAJeHa OT er0 BEepIIuH.

4.29. [oraskuTe, 4TO cCyMMa KBaJApaTOB AMaroHajell mapaJjejiorpaMmma
paBHA CyMMe KBaJpaTOB BCEX €r0 CTOPOH.

4.30. OcuHoBanme paBHOOEAPEHHOTO TPpeyroJbHUKa paBHo 80 cMm, a Meaua-
Ha, IIPOBeJleHHAsa K HeMy, paBHa 160 cm. HaiiguTe ocTraibHbIe ABe MeIHMAHBI
BTOTO TPEYTOJBHUKA.

4.31. Bricora TpeyrosbuuKa, paBHad 10 cM, JeauT ero oCHOBaHME Ha OT-
pe3ku, paBHble 10 cm m 4 cm. Halimure Mmenuany, IpoBedeHHYIO K MEHBIIIEH
13 IBYX OCTABIIHUXCS CTOPOH TPEYroJIbHUKA.

4.32. [loxaxkure, uto ecau ABCD — npAMOYTOJbHUK, TO AJIA JIIO0OI TOU-
Kn O ILIOCKOCTH BBINOJHsETCA paBeHcTBO AO?+ CO?= BO?+ DO?.

4.2, YPABHEHHUS ITIPAMON U OKPYKHOCTH
Ilouarue ypaBHeHusa (puUrypsi. Y paBHeHUE MPAMON

Omnpenenenne. YpaBHeHueM ¢urypsl L HasniBaeTca ypaBHeHUe C Iepe-
MEHHBIMU X U Y, KOTOPOMY YIOBJETBOPSIOT KOOPAMHATHI JIIO00H TOUKU (hu-
TYpPBI, & KOOPAUHATHI Ka’KIOM TOUKHU, He IIPpUHAIJIeKalleil sToil ¢urype, He
YIOBJIETBOPAIOT JAaHHOMY YPaBHEHUIO.

W3 Kypca anre6pbl MBI XOPOIIIO 3HAeM, UTO I'pa-
durkom ypaBHeHUsS y = 2x + 1 ABAdAeTcAa mpaMasa Ju-
1 Husa (puc. 4.8), a rpadpukoM QYHKIUA § = X2 ABIAET-
-1 cs mapaboaa (puc. 4.9).

IIpu usyueHuu puryp ¢ mcrob3oBaHUEM MeToma
KOOpAMHAT pacCMATPUBAIOTCA [Be 3aladuu, TaHHBIE
HUKeE.

Ay

S
i |

1. Haxoxncdenue ypasHenus 0aHHOU Quzypbl no

Puc. 4.8 .
ee ceomempuiecrkum ceoucmeam.

2. H, Haobopom, uccaedosanue zeomempuieckux ceoiicma guzypvt, coom-
sememeywux 0aHHOMY YPABHEHUIO.
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Bropas samaua Oblia pellieHa ele B Kypce aJi- Ay
reOpbl, HANIPUMEP, IPU HOCTPOEHUU TPaPUKOB 3a-
DAaHHBIX (DYHKIINHA.

31ech MBI IIOKA3ajJaW, UTO HpPAMasg MOKET OBITh
3aJlaHa ypaBHEHUEM

y=kx +0b, 1
rae k — yriaoBoii KoaPUIIMEHT IPAMOI, b — ¢cBOOO- 0
vBIfT wieH. IIpu sTom mpsamasa nmepecexkaeT ock Oy B
Touke (0; b).

i |

. I
IIpumep 1. Hanucats ypaBHEHUE IPAMOM, TPO- !
I

xonmsaiiein uepes Touxu A(—3; —1) u B(%; 2) BEE
(puc. 4.10). |

A Eciu ypaBHeHmMe 3TOMl npsAMOU 3amu- | 13| = |
chIBaeTcdA B Buje y = kx + b, To KOOpAMHATEL TO- g __!__ -
ek A u B [OJ'KHBI yAOBJIETBOPATH 3TOMY ypaB- --—A—-]—--------i-""--- ;"I ==
iRl Puc. 4.10
_lzk(_S)””:) Shb=-1 (=3 _[p=1 _|°7%
2=k(g)+b 3k+2b =4 Bh+2b =47 |3k+2=27 k=2,

2
HNrak, HeobxogumMo, YTOOBL £ = §; b =1, T.e. ICKOMOe ypaBHeHHUE 3aIIU-

2
CBIBAGTCA TaK: J = 5 X + 1 (puc. 4.10). W
YpaBHeHHEe MPSIMOIl, IPOXOAAIIell yepes ABe TOUKHU

ITokaxkem, 4TO ypaBHeHHE IPAMOH, MpoxoAAlel yepe3 Touku M (x,; y,)
u M ,(x,; y,), 3aIIUCBIBAETCA TaK:
xX—Xx -
1 y yl . (2)
Xy =% Y — Y,
A Ecnmu npamas y = kx +b IpoxoauT yepes Touku M, u M,, To Heob6Xo-
IHMO, YTOOBI

Y, = kx, + b,
Yy, = kx, +0b.
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BelunTag M3 IIE€pPBOrO ypaBHEHHUS BTOpDOe, UMeeM Y, — Y =k(x, —x )=

Y Y Ys — U

=k= . IlogcraBisisi 9T0 BO BTOPOE yPaBHEHME, MOJIYUUM Y, = ——--x +
X, — X, X, — X,
b b=y — 2Ny
Xy — X

Torga ypaBHeHUe y = kx +b 3aIlNUCHIBaeTCA TaK:

Y-y Y-y Y Y
y=22" ey T Sy 22T ()

y—-y X —X
N 1 1 &
Xy — Xy Xy — Xy Xy — Xy Yo=Y X — X -

B cryuae, Korga x;, = x,, TO ypaBHEHUE IIPAMOW UMeeT BUA X = X, a B CIIy-
yae, Korjga y, = y,, TO ypasHenue M, M, sanucbiBaercsa Tak: y = y, . O0bsac-
HUTE 9TO CAMOCTOATEJILHO.

. _ AC _ 3
Pemum npumep 1 ¢ momomsio aToit popmyasl: x, = =3, y, = —1; x, = —,
y, = 2. Torna mo dopmy.e (2) umeem: 2
x+3 y+1 2x+6 y+1 2 2
= = +1=2x+2 = - x+1.
3.5 2+1 9 gre ™7 3 FTeTY g X
2

VYpasuenus (1) u (2) ABAAOTCA JUHEHHLBIMI YPaBHeHUAMU OTHOCUTEILHO
IIepeMeHHBIX X U Y. A JUHeHHOe ypaBHEHME B 00IIIEM BHUJEe 3alIUCHIBAETCA TaK:

ax + by +c=0, (3)

37ech a, b Ha3LIBAIOTCA KOI(PPUIIMEeHTaAMM, KOTOPhIe OJHOBPEMEHHO HE PABHBI
HYJIO0, ¢ — CBOOONHBIM UJE€HOM, a (3) Ha3bIBAIOT OOIIMM ypaBHEHHMEM IIP-
MOM.
c
Ecaua =0, b+#0, Tous (3) monyuum y = e OTcroma BULHO, YTO BCE TOUKH,

o C
JIesKalye Ha IPSIMOil, MMEIOT OJHY U Ty Ke OPAUHATY o3 CiiemoBaTeIbHO, IIPS-

c
Mas mapanaiaenbua ocu Ox. AHanoruuso, npu a =0, b = 0 ypaBHeHUE X = ——
a

ompejessieT IPAMYIO, HapajlIeJbHYI0 OCH OpAMHAT. B uacTHOCTH, ypaBHEHUE
y = 0 aBngerca ypaBHeHueM ocu Ox, a ypaBHenue x = 0 — ypasuenuem ocu Oy.

YpaBHeHHE OKPYKHOCTH

Temepb BbIBeIeM ypaBHEHME OKPYKHOCTH, OIIMPAsCh Ha ee olpeleiieHue.
Boo0i111e, OKPYKHOCTBIO HA3LIBAETCA (PUrypa, KOTOPAsi COCTOUT M3 BCEX TOUEK
ILIOCKOCTH, HAXOQAINXCA Ha OGUHAKOBOM paccrosuuu R ot rouku C, rie guc-
J0 R HaswiBaeTcsa paguycom OKpyskHOCTH (puc. 4.11). Urak, eciu C (x5 y,) —
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IMEeHTP OKPYsKHOCTH, a R — ee pammyc, TO AJsA JI000it Y,
Touku A(x; y), JeKalleil Ha OKPYKHOCTU, BBIIIOJIHA- A(x; y)

erca paseHcTBo AC = R unm AC? = R?. Tax Kak 1o

dopmyse AC = \/(x — %) +(y —y,)" , TO KOODAUHATEI TO-
YeK, JeKallux Ha OKPYKHOCTH, YIOBJIETBOPSIOT YPaB-

HEHUIO

(x Y x0)2+ (y o yo)2 = RZ. (4) Puc. 4.11

Eciu B (x; y) He JIeKUT HA OKPYsKHOCTHU, TO BBIIIOJHAETCSA HEePaBEHCTBO
R? # BC? u KOOpAMHATHI TOUKMN B He yI0OBJIETBOPAIOT ypaBHeHUIo (4). 3ame-
THM, UTO €CJIM IeHTPOM OKPY:KHOCTU fABJIAETCA HaAUajJo KOOPAUHAT, TO ypaB-
HeHUe OKPYKHOCTHU UMeeT BU/I:

x?+ y?= R2.
IIpumep 2. [lanbr Touku A u B. Hago onpenesnTh MHOMKECTBO BCEX TOUEK

ILJIOCKOCTH, AJISI KOTOPBIX pacCTOSHHE OO0 TOUKM A B JBa pasa 06oJibille, 4eM
paccTosHNe OO0 TOuKu B.

A 3agaguM OpPAMOYTOJBHYIO OEKApPTOBY CHC- y
TeMy KOOpAMHAT (KakK IoKasaHo Ha pwuc. 4.12). D(x: )
Torma umeem: A(0; 0), B(a; 0). ITo ycaoBuio 3agauu
UL Kaskaoi Touku D(x; y) MCKOMOTO MHOYKECTBa ¢ +0)

JIOJIZKHO BBITTOJIHATHCA paBeHCTBO AD = 2 - BD uin 0/ 4(0; 0) w *
AD*=4BD? Tak kak AD? = x% + y?, BD?*= (x — a)>*+
+ y2, TO KoopAUHATHI TOUKU D(X;y) YIOBIETBOPSIOT Puc. 4.12
YPaBHEHUIO

x4yt = A((x - P+ ). (5)
A TOuKM, He MpUHAAJIEKAII[E STOMY MHOXKECTBY, YpaBHeHUIO (5) He ymo-

BJIETBOPAIOT. S3HAUUT, ypaBHeHHue (5) ABJAAETCS ypPaBHEHHEM HMCKOMOTO MHO-
JKecTBa. PacKpBIB CKOOKY U IpUBeIA MON00HEIe UJIeHbl, ypaBHeHNte (5) MOMKHO

3amucaTh B BUJE:
( 4(1)2 ) (2(1)2
x-— | +y*=|—|.
3 3
HTaK, ICKOMBIM MHOXECTBOM SABJIAETCA OKPYXXHOCTh C IIEHTPOM B TOUKE
4a 2a
C (?;0 U PaguyCcoOM, PABHBIM ik |

7-3456 97
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O6paTuTte BHUMaHue! AHaIOrMYHO MOYKHO JOKAa3aTh, YTO MHOJKE-

CTBOM TOYeK [, YIOBJIETBOPAOINUX ycJaoBUi0 AD = EBD, ABIsSeTCA OKPYXK-
E*a k-a
HOCTBH C I[EHTPOM B TOUKeE W;O U PagmycoM, PaBHBIM EREE roe B # 0,

k > 0. 9Ty OKPY:KHOCTH HA3BIBAIOT OKPYKHOCTBbIO AmnojoHud. Eciu k& = 1,
TO HAIO HANTU MHOMKECTBO TOUeK D, paBHOYAAJEHHBLIX OT ToueK A m B. ITuM
MHOKECTBOM fABJISAETCA CEePEeIUHHBIN MEePHeHIUKYJIADP K 0Tpe3Ky AB.

¥ 1. Yro BBI IOHMMAETE IIOJ yPaBHEHUEM (pUrypnI?

. Kak samuceiBaeTcsa ypaBHEHUE IIPSAMOIi, 3aJaHHOII ¢ YIJIOBBIM KO2((UIIEHTOM ?

3. Kak sammceiBaeTcss ypaBHeHHEe IPAMOI, IPOXOIAINEl Uepel3 IBe 3aJaHHBIE
Touku? IIpuBenuTe mpumep.

[\

4. Kak sanucesiBaeTca ypaBHeHHe OKpyskHOCTU? Kak ompemensorcsa KOOpPAUHA-
TBI I[EHTPA U paguyc okpyskHocTu? IlpuBenure mpumep.

IIpomonsxenune TBopueckoil paborsl Ha cTp. 91. Hatigure: 1) YpaBHeHUe mpH-
MO, TIPOXOIsAIeil uepe3 ropona sHKeskasran u Bamkarm (B KauecTBe KOOPIU-
HAT TOPOIOB BO3BMUTE CpeaHee 3HaUeHMe mOo KJjaccy). 2) Ha Kaxom paccros-
HUU PACIIOJIOMKEH IIEHTP OKPYKHOCTH, IPOXOAAInil uepes ropoma Kaparauasr,
WKeskasran m Bankain oT Hauaya KOOPAMHAT?

3amauyu

A

4.33. Hanumure ypaBHeHUe IIPAMOIi, MpoxoasaIneil uepes Touku A(—1; 1)
u B(1; 0).

4.34. Hanuinte ypaBHeHNE IPAMBIX, IPOXOIAINX yepe3 Touku: 1) A(1;—1)
B(=3; 2); 2) C(2; 5); D(5; 2).

4.35. OmnpegenuTe TOUYKU IE€peceUeHUsA C OCAMU KOOPAMHAT MPAMBIX, 3a-
TaHHBIX CJIEOVIONIMMU YPABHEHUSIMU:

1) x + 2y + 3 = 0; 2) 3x + 4y = 12; 3)83x — 2y + 6 = 0;

4)4x — 2y —10=0; 5)3x -4y +1=0; 6) x —y=0.

4.36. HaiimuTe TOUK Y IIepeceueHnsI IPSIMBIX, 3aJaHHBIX CJIeIYIONINMHI YPaB-
HEeHUAMU:

1)4x +3y—-6=0u2x+y—4=0;
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2)x+2y+3=0udx + 5y +6 = 0;

3)3x—y—-2=0u2x+y—-8=0;

4)4x +5y+8=0md4dx — 2y —6=0.

4.37. Hanuminte ypaBHeHUsS MNPAMBIX, IapajljeJbHBIX KamKION u3 oceil
KOOpAWHAT M HMPOXOAAINUX uepes Toury M(2; 3).

4.38. IlocTpoiiTe IpsiMble, 3aJaHHbIE YPABHEHUAMMU:

Hy=-3; 2) x = 2; 3)y=4; 4) x = —T.

439. Kaxue us Ttouek A(1; 2), B(3; 4), C(—3; 4), D(0; 5), E(5; —1) nmexar
Ha OKPYJKHOCTH, 3aJaHHON ypaBHeumeMm x2+ y?= 257

4.40. TlocTpotiTe rpadUKM OKPYIKHOCTEH, OMpeieinTe UX Paguychl, KOOP-
IUHATHI UX IEHTPOB, €CJU 3aJaHbl UX YPaBHEHUd:

1) 2+ y2=9; 2) (x — 1)+ (y + 2)*= 4;
3) (x + 5)*+ (y — 3)?= 25; 4) (x — 1)+ y2= 4;
5) x2+ (y + 2)2= 2; 6) (x + 2)2+ (y + 3)%= 3.

4.41. Mausr Touku A(2; 0) u C(—4; 8). Hanuiure ypaBHeHUEe OKPYIKHOC-
THU, IPOXOAMAINE uepe3 TOUuKy A, ¢ meHaTpoM B Touke C.

B

4.42. Tpeyronvuuk ABC 3agaH KoopaumHaTamMu cBoux BepmuH A(4; 6),
B(-4; 0), C(—1; —4). Haoumute ypaBHeHIe MeIUaHbI, IPOBEIEHHON U3 Bep-
IIUHBL A.

4.43. Tpameniua ABCD 3amaHa KoopAUHATaAMHU CBOUX BepmmuH A(—2; —2),
B(—=3;1); C(7; 7); D(3; 1). Hanumiute ypaBHeHUA OIPAMBIX, IIPOXOAAIITNX Yepes:
1) nuaronamu AC u BD; 2) cpegHIOI JTUHUIO.

4.44. Jloka:KkuTe, 4TO IpAMEIe, 3aJaHHbIe YpaBHeHUAMHU X + 2y = 3, 2x —
—y=1wu3x + y =4, nepecekarTcsa B OJHO! TOUYKE.

4.45. HafinuTe KOOpAUHATHI TOUKHU IIepeceveHusa MeIuaH TPeyroJbHUKAa C
Bepmuuamu B Toukax A(0; 1), B(2; 3) u C(3; 2).

4.46. OxkpysxHOCTD 3ajaHa ypaBueunueM (x + 5)2+ (y — 1)>= 16. Kakue us
Touex A(1; 2), B(3; 4), C(—2; 4), D(—5; —3) u E(—7; —2) nexxat: 1) Ha OKPYHK-
HOCTH; 2) BHYTPU OKPY:KHOCTH; 3) BHE OKPY:KHOCTHU?

4.47. Nawmsl Touku A(3; 1) u B(—3; 5). Hanumiure ypaBHeHre OKPYKHOCTH,
IraMeTp KOTopoii paBeH AB.



NPAMOYrONibHAA CUCTEMA KOOPOAMHAT HA MTIOCKOCTU

4.48. Hanumure ypaBHeHUE OKPYsKHOCTHU, Kacamilmeiica ocu Ox, ¢ IieH-
TpoM B Touke C(1; 2).

4.49. HanuminuTe ypaBHeHe OKPYKHOCTH C IIEHTPOM B Touke (—3; 4), mpo-
XOIAIIEN uepe3 HAYaio KOOPAUHAT.

4.50. HaiinuTe KOOpAMHATHI IMEHTPA U PagUyC OKPYKHOCTElH, 3aJaHHBIX
CJIENYIONUMY YPABHEHUAMU:

1) (x — 1)+ (y + 2)2= 25; 2) x*+ (y + 7)2=1;

3) x4+ y?+ 8x — 4y + 16 = 0; 4) x2+ y?— 2x + 4y — 20 = 0;

5) x*+ y*—4x -2y +1=0; 6) x*+ y*— 6x + 4y + 4 = 0.
C

4.51. I3BecTHO, UTO IepBas KoopamuaTa (adciucca) Touxku C, exariiein Ha
npamoii AB, pasua 5. HailimuTe BTOpyIio Koopauuaty Touku C, ecau A(—8; —6)
u B(-31; —-1).

4.52. Muaronanu pomba, paBubie 10 cM u 4 cM, JieKaT HA OCAX KOOPIH-
HaT. Hanumure ypaBHEHUSA IPAMBIX, IPOXOAAINNX Yepes CTOPOHLI poMba.

4.53. Hanuinure ypaBHeHIE OKPYKHOCTHU, IIPOXOAAIeil yepes Touxky A(1; 4),
¢ IIEHTPOM, Jie:KanuM Ha ocu Ox, U paguycoM, PaBHBIM 5.

4.54. Hanuinre ypaBHeHNe OKPY:KHOCTH, IpoxofsAineii uepes Touxku A(3; 0),
B(—1; 2), ¢ menTpoM, JexKaIMM Ha OPAMON y = x + 2.

4.55. Hanummure ypaBHeHNEe OKPYKHOCTH, KOTOpPasA IPOXOAUT Uepe3 TPU
manHble Touku: 1) A(1; —4), B(4; 5), C(3; —2); 2) A(3; —7), B(8; —2), C(6; 2).

4.56. BepiiuHbI TPEYroJbHUKA HaxogATcA B Toukax: A(=7; 5), B(3; —1),
C(5; 3). Hanumnre ypaBHeHHe IMIPSIMBIX, IPOXOAAINUX uepes: 1) cepequHHBIE
MePIeHIUKYIAPhI; 2) CTOPOHBI; 3) CPEAHION JUHUIO.

4.57. Ilokaxure, uTo 3HaueHne pasuoctu (AF?+ CF?) — (BF?+ DF?) gqna
Touku F u mapaJenorpamMmma ABCD mOCTOAHHO U HE 3aBUCUT OT TOUKHU F.

4.58. 1) [loxkaxuTe, uro Mmepguana AA TpeyroibHuKa ABC BBIUMCIIAETCA 110

dopmyse AA, = %JzABZ +2AC* - BC?,
2) Ucrnonbays aTy (popMyJy, TOKAKUTE, UTO TPEYTOJBHUK C ABYMS pPaB-
HBIMU MegunaHaMM ABJIAEeTCA paBHO6e,I[p6HHbIM.

4.59. ausr Touku A u B. Kakoii ¢urypoii siBjsieTcsa reoMeTpHUUecKoe
MecTo Bcex Touek K, ymoBieTBopAoOINX ypaBHenuio: 1) 24K? — BK?= 2AB?;
2) AK?+ 2BK?= 6AB??



PASJEI 5

PA3SJAEJ 5*%. JOHOJHUTEJIBHDBIE 3AJAYH
ITIOBBIIIIEHHOH TPY JHOCTH

5.1. PasmenuTre TpeyroibHUK HA TPU PABHOBEJIUKIE YACTH ABYMS IIPSIMBI-
MU, TPOXOIAIIUMY Yepe3 OAHY BEpPIIUHY.

5.2. Pemure mpeabIayINyIO 3amauy, B3sSB BMECTO TPeyroJbHUKA HapaJie-
JorpaMM.

5.3. [lokakuTe, 4TO CpeAu BCeX MMApPAJJIeJOrPAMMOB C JAHHBIMU JUAroHa-
JIIMU HAauOOJIBIIYIO ILJIOIIALh MMEeeT POMO.

5.4. Menuanbr AA, u BB, tpeyronbauka ABC mepecekaiorca B Touke O.
Touku P u @ — cepenuubl oTpe3dkoB AO u BO coorBeTcTBeHHO. [loKaKuUTeE, UTO
AlBlPQ ABJIeTCA IapaJjjeJorpaMMOM.

5.5. Ilpu rKakmx 3HaUeHHMAX ¢ npamad 2x + y + ¢ = 0 U OKPYXHOCTH
x2+ y?= 4: 1) mepecerarorcs; 2) He mepeceKamTcs; 3) KacanTca?

5.6. OcuoBanme paBHOOeApeHHOTO TpeyrojbHuKa 10 cM, a OgWH M3 €ro
yrioB 120°. Halinure BBICOTY, IIPOBEIEHHYIO K OOKOBOM CTOPOHE.

5.7. Tourka P nexxutr ma cropoHe CD kBaapara ABCD, a AK(K € BC) —
o6uccekTpuca yraa BAP. Hoxkaxure, utro AP = BK +DP.

5.8. Orpesku AE u BF — BBICOTHI paBHOOeApeHHOro TpeyronabHuKa ABC c
1
E .

5.9. [luaronanyu IpAMOYTOJILHONW Tpalenuy B3aUMHO IepIeHIUKYIADHBL.
Bricora Tpanenuu paBHa 2 cM, a 6osblee ocHoBaHMe — 3 cM. Hailinure MeHb-
IIlee OCHOBaHUe.

ocHoBanuem AC. Haiigute KocuHyC yrJja IIpu OocHOBaHuuU, ecau AE : BF =

5.10. Oxpy:xHOCTU ¢ pagmycamu, paBHeIME 1, 2 u 3, KacamTca APYT APY-
ra BHEIITHUM 00pas3oM, a KaxkIad M3 HUX KacaeTcsd BHYTPEHHUM o0pasom 4-i
OoKpyskHOCcTH. Halimure paguyc 4-ii OKPYsKHOCTH.

5.11. HalimnTe MHOKECTBO BCeX TOUEK ILJIOCKOCTM, M3 KOTOPBIX MAaHHBIN
TPEYTOJbHUK BUAEH IIOJ JaHHBLIM YIJIOM.

5.12. J[TaHbI ABe CTOPOHBI TpeyroJbHuKa: 6 cMm u 8 cm. Meguambl, IpoBe-
JeHHbIe K STHM CTOPOHAM, B3aMMHO IIepHeHAMKYJIAPHLI. Haligure mioiranb
TPEeyroJbHUKA.

5.13. Bricorsl Tpeyromnuuka ABC mepecerkarorcsa B Touke O. Haiimure
yroa C, eciu OC = AB.

5.14. B Tpeyroapuuxke ABC menuana M B pasHa cropone AC. Ha mpomo-
sKeuuu ctopoH BA n AC ormeuensl Touku D u E tax, uro AD = AB, CE = CM.
Hoxaxure, uro DM 1 BE.



OOMNONHUTENbHBLIE 3AAAYU NOBLILWEHHON TPYOAHOCTU

5.15. OcHoBaHmMe TpeyroJabHUKA paBHO 26 cM, a MeauaHBI, IIPOBEJEHHLIE
K O00KOBBIM cTOpoHaMm, paBHBI 30 cm u 39 cm. Haiigure miomans TpeyroJb-
HUKA.

5.16. Meguanbl Tpeyrojbuuka 3 cMm, 4 cm, 5 cm. Haligure mioiansb Tpe-
YTOJIbHUKA.

5.17. B BoinykJoM ueTbipexyroiabHuke ABCD 6GuccexTpuchl yriaoB A u C
mmepeceKarTca ¢ OumccekTpucamu yriioB B u D B ueThIpex Toukax. [lokakure,
YTO BCE ATU TOUKHU JIeKAT HA OJHOM OKPYKHOCTH.

5.18. IIBe cTopoHBI TpeyroJbHHMKa paBHbBI 14 cm m 35 cMm, a Ouccek-
Tpuca Mexay HuMu — 12 cm. Hafigure miaomanb TpeyrojabHUKA.

5.19. Haiimure MHOKECTBO BCE€X TOYEK, PACCTOAHUA KOTOPBIX OT IBYX
JAHHBIX TOYEK Ha IJIOCKOCTH HAXOAATCSA B OTHOIIEHUU M : M.

5.20. B TpeyrosbHUKe U3 OAHOM BEPIIMHBI IPOBEAEeHELI BbICOTA U MeIHaHa,
KOTOpBIE OEJIAT 9TOT YroJ Ha TPU paBHBbIe yacTu. Haiimure yribl TPEyroJbHUKA.

5.21. Buytpu Tpeyroabuuka ABC B3sTa Touka P Tak, UTOOBI BBIIOJIHS-
JIOCh PaBeHCTBO S,,.= S,.,= S, .. [lokaxure, uTo ToOuKa P ABJIAETCA TOYKOU
mmepeceveHrs MeIUaH TPEYTroJbHUKA.

5.22. JIBe mpsiMble, IPOBEIEeHHBIE MMApaJJeSbHO CTOPOHAM IapaJiiieso-
rpaMMa, IepeceKasich Ha ero AUaroHaju, OeJIAT apaJjiejiorpaMM Ha 4 YacTH.
HokaskuTe, 4TO YaCTU, PACIIOJOKEHHbIEe IO 00€ CTOPOHLI OT AUATOHAJM, PaB-
HOBEJIUKU.

5.23. Yepes Bepimuny A tperoapbHuka ABC mpoBemeHa mpsaMasi, IIepece-
CD
BC
kamu B u D B3ara Touka E Tak, uTo BhImOJHAETCS paBeHcTBO CD = DE. Ye-
pes Touky E mpoBenena mpamas, napajiaenbHas AC u mepecexarornad AB B
rouke F. Haiimure orHolenue myomniaau tpamnenuu ACEF K miomiagu Tpe-
yroabHUKa ACD.

Katomias cropony BC B Touke D;

=A< l). Ha ctopone BC mexny ToU-
2

5.24. Orpesox AD — BbIcOTa paBHOOGeapenHoro tpeyroabuuxka ABC ¢ oc-
i = 2 =
nopanuem AC. Hailiiure CTODOHBI TpeyroibHUWKa, ecau S,, = 4 cm?, S,
= 2 cm?.
5.25. [lokakuTe, 4TO OMCCEKTPUCHI BHYTPEHHUX YIJIOB IIapaJjijaejorpaMMa,
repeceKasch, 00pasyT IPAMOYIOJbLHAK, X UTO €ro JUArOHAJb paBHA Pas3HO-
CTH CTOPOH IIapaJiieorpaMma.

5.26. B BeimyKJOM ueTrwhIipexyroabHuke ABCD /BAC=20°, /BCA=35°,
/ZBDC=40°, Z/BDA=70°. Haiizute yroJ MeXAy AUATOHAJIAMHN UYeThIPEX-
YTOJMbLHUKA.
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5.27. B uernipexyroabauke ABCD /BAC=40°, Z/BCA="70°, /BDC=20°,
/BDA=35°. Hatigute yroj MeXay OIUATOHAJIAMM UYeTHIPEXYTOJbHUKA.

5.28. 13 TouKu BHYTPH PAaBHOCTOPOHHEro TpeyrojabHuka ABC Ha ero cro-
pousl AB, BC, CA mpoBeneHbl NEPIEeHAUKYIAPLI, MTJINHLI KOTOPBLIX COOTBET-
CTBEHHO PaBHLI M, 1, k. HalimuTe oTHOIIEeHNEe ILTOIAaAu TpeyroabHuka ABC K
ILJIOMIAAY TPEYTOoJbHUKA C BePIINHAMY B OCHOBAHUSX IEPIEHIUKYJIAPOB.

5.29. B paBHOOEIpPEHHOM TPEYTrOJbHUKE IPOBEAEHBI OMCCEKTPUCHI YIJIOB
IIpU BepIIMHEe W IPU OCHOBaHMU. Halimmre KOCHMHYC yIJyia Me:KAy OMCCeKTpH-
J975
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caMHu, €CJIM CMHYC yIVia IIpDYM OCHOBaAHHMM TPEYIOJIPHHNKa PaBE€H

5.30. OcHoBaHUEe paBHOOGEIAPEHHOTO TPEYroJibHUKA 12 c¢M, a paguyc BIH-
CaHHOI OKpy:KHOCTH 3 cM. HalimuTe mioiaab TPeyroJbHUKA.

5.31. ITapasnienorpaMM pasiesieH HA YeThIpe TPEYroJbHUKA OTPe3KaMu,
COEIMHAIONMMY TOUKY BHYTPM IapaJjijejiorpaMMa C ero BepmuuHamu. J{oka-
JKUTE, YTO CYMMEBI IIJIOIALel IIPOTUBOIIOJJIOMKHO PACHOJOMKEHHBIX TPEYTOJIbHN-
KOB PaBHHI.

5.32. Bue tpeyroabuuka ABC Ha ero ctopoHax AB um BC moCTpOeHBI KBa-
npatel ABFH u BCDK. JlokaXkure, 4TO TPOAOJKEHUEe MenmaHbl BE Tpe-
yroabuuKa ABC ABaseTcs BBICOTOH TpeyroibHuKa BFK.

5.33. B Tpeyroapauke ABC ZB=90°. Ha Karere BC B34aTHI TOUuKu D u
E Tak, uto orpesku AD u AE pendar yroa A Ha Tpu paBHBIe uacTu. Haiigure
S, o5t S,z €cma AD = a, AE = b.

ADB * AE.
5.34. Jloka:kuTe, YTO CyMMa PACCTOAHUI OT TOUKU X, B3ATON BHYTPU PaB-
HOCTOPOHHETO TpeyrojabHnka ABC, 10 ero CTOPOH He 3aBUCUT OT TOUKU X.

5.35. JIBe BBICOTHI TPEYTOJbHUKA HE MEHbIIIE CTOPOH, K KOTOPHIM OHH IIPO-
BemeHbl. HalimuTe yribl TpeyroJabHUKA.

5.36. Ilnomans paBHOOEIPEHHOI Tpameluu paBHa S, a YroJ MeXAy Aua-
FOHAJISIMH, IIPOTHUBOJIEKAIINI OOKOBOI CTOPOHE, paBeH o. HalimuTe BICOTY
TpaIeInu.

5.37. BayTpu paBHOCTOPOHHEro TpeyroabHnka ABC B3dTa Touka X, IpPO-
eKI[UAMU KOTOpoi Ha BbicoTax AD, BE u CF ABJAAIOTCA COOTBETCTBEHHO TOUKH
K, P u Q. Iokaxxure, uto cymma AK + BP + CQ He 3aBUCHUT OT MHOJIOMKEHUA
Touku X.

5.38. [loxkakuTe, 4YTO BO BCAKOM TPEYTrOJbHUKE CyMMa ero MeAuaH MeHb-
IIle IepruMeTpa TPEYroJbHUKA, HO 0OOJIbIIE II0JyIIepuMeTPAa.

5.39. Baytpu npamoyroabauka ABCD, mioiaas KOTOPOro paBHa S, B3saTa
Touka X. [lokasxkure HepaBeHcTBo S < AX - CX + BX - DX.



OTBETLI

ITosTopenune. 0.1. 60°, 120°. 0.2. 30°. 0.3. 180°. 0.4. 90°. 0.5. 90°. 0.6. 24 cwm.
0.7. 12 cm. 0.10. 100°, 80°. 0.14. 180°—%ﬁ. 0.15. He wmoryr. 0.16. 8 cm, 24 cMm.

0.18. 10 cm, 20 cm, 20 cm. 0.20. A BPO u A CQO paBHOOenpeHHEBIE; MO3TOMY PQ =
= PO + OQ = PB + ®C. 0.21. UcnoabayiiTe mpusHak napajuieabuoctu. 0.23. a) 360°;
6) 540°. 0.24. 120°.

Pasoen 1

1.1. 1.1. 90°. 1.6 1) CymrecrByer, n = 53; 2) cyiiecTByeT, n = 22; 3) He CYIIECTBY-
er. 1.7. He moxker. 1.8. (n — 3) nmaronaneii; 1) 1; 2) 2; 3) 3; 4) 7. 1.9. He moxer.
1.10. 1) He mosxer; 2) me moxxer. 1.12. 1) Bospacrer mo 540°. 1.13. 1) 4; 2) 3.
1.14. 1) Mo:xer; 2) He mosxer. 1.15. [IpoBenuTe cepenuHHbIE TEPIEHANKYIAPBI K MN

u PK. 1.16. 3. 1.17. @ .1.18. AB=AD, BC=CD. 1.19. Ha (n — 1). 1.20. n = 5.

1.21. He BepHa; Hanpumep, mapajieaorpamm. 1.22. 180°. 1.24. 26°, 154°, 26°, 154°.
1.2.1.31. 10 m. 1.32. 3 cm. 1.34. 32 cm. 1.37. 9 c™, 6 cm. 1.38. 0,6 m; 0,8 m. 1.39. 1,1 m;
0,8 m; 1,1 m. 1.40. 1) He moxket; 2) He moxker; 3) moxkeT. 1.46. Hy:xkHO mocTpouTh
TPEYTOJBLHUK II0 CTOPOHe M mosgyauaroHanam. 1.48. 10 cm, 15 cm. 1.3. 1.59. Her.
1.60. Het. 1.63. 60 cm. 1.64. 10 cm, 18 cm. 1.66. 2) 18 cm. 1.67. [JomosuuTE 10 TIPSI-
moyroygbuaukKa. 1.68. 20 cm, 12 c¢m. 1.69. 12 cm. 1.70. 10 cm, 25 cm. 1.73. 80°, 100°.

1.74. 30°, 150°. 1.75. 4 m. 1.77. 2 m. 1.78. 10 cm. 1.85. 45°. 1.86. d, =a = g, YTJIBI

pomb6a paBubl 60° m 120°. 1.4. 1.88. ITocTpoiiTe TPEYroJbHUK II0 CTOPOHE W IIOJY-
muaroHanam. 1.98. Ecau npamasa AD nepecexkaer BC B Touxke E u AD> DE, T0o moc-
TATOYHO IIOCTPOUTH IMapajlIeJIorPpaMM TaK, UTOOLI €r0 JUaroHajau IepPeceKasiich B
Touxke D. ITosmoBuua muaroHanu paBHa DE m onHa CTOpOHaA JeXKUT Ha mpamoit BC.
(Ecaiu AD < DE, Tto BmecTo AD my:xkHO B3ATh, CD.) 1.102. HyXHO0 mmocTpouTth TOUKy T
Takyio, uto QT | PR, QT = PR, ecau P, @, R, S — maHHble TOUKM Ha CTOPOHAX KBa-
para. Torga nmpamasa ST mpoxXoguT uepes3 cTOpoHy KBaapara. 1.5. 1.103. 1) Ilapamuae-

Jorpamm; 2) pom0; 3) mpaMoyroabHUK; 4) kBagpar. 1.105. Hy:xHo pasmesnuTh OTPE30K

Ha paBHBIe: 1) 3 uactu; 2) 5 yacreii. 1.106. a + b. 1.107. g 1.108. 11 gm. 1.110. 8 cmMm,
7cwm, 1 cm. 1.114. p. 1.116 d, + d,. 1.120. Cpenane muany Tpeyroibuuka. 1.122. Ecin

CH - BpIcOTa, CD — OuccexrTpuca tpeyroibHuka ABC, TO HYXHO MCIIOJIb30BATh CO-



oTHOWIeHUA /DCH =%(4A_43) u AD : BD = AC : BC. 1.123. Ilycts maHBI yroJj

BOC u ero BuyTpeHHAs Touka A. IIpoBemem syu OA m oTMeTHM Ha HEM TOUKYy D
TaKyio, uTo6sl OA : AD =2 : 1, DE||OB, E € OC. Torna EANOB =K u AE : AK =
=1: 2. 3agaua umeer 2 pemreuansd. 1.6. 1.124. He moxker. 1.125. 1) He moryT; 2) moryr.
1.127. 110°, 70°. 1.128. 112°, 109°. 1.129. 40°, 140°, 80°, 100°. 1.130. 20 cm.
1.131. 3 ™, 4 ™. 1.132. 10 c™m, 34 cm. 1.133. 5 cm. 1.135. 132 cm. 1.137. 30 cm.
1.138. 15 k™. 1.139. 4 M, 6 m. 1.140. 5 cm, 9 cm. 1.141. 8 cm, 12 cm. 1.142. 2 cMm, 5 cM.
1.143. 3 cm. 1.144. 14,2 cm. 1.147. 60°, 120°. 1.151. ITocTpoiiTe TPEYTrOJBHUK CO CTO-

. a-b
ponamu d,, d,, a + b. 1.1607. 2) CHaua1a Hy>KHO IOCTPOUTE OTPE30K Y = = a 3aTeM
c
OTPE3OK X = y_' 1.7. 1.162. 1) PaBHOCTOPOHHUII TPEYTOJBHUK; 2) IPIAMOYTOJbHBIN
e

TPEYTOJBLHUK; 3) PaBHOOEIPEHHBIN TPEYTOJNbHUK; 4) PaBHOOEAPEHHBIN TPEYTOJbHUK.
1.163. 1 cMm, 2 cm. 1.165. S — ¢. 1.166. 4 cm. 1.167. 1) PaBHOGenpeHHbII; 2) PABHOCTO-
pouuwmii. 1.168. 6 cm. 1.169. Hy:xHo mpoBectu menuaubi. 1.170. 1) He moryT; 2) He
moryT. 1.172, 1) Mosxer; 2) mosxer; 3) He moKeT. 1.175.9 cm. 1.176. 38°, 52°.1.178. 4 ok-
pysxkHocTu. 1.181. Ecnu BBecTm ob6osHauenus LOAB=-/0BA=x, LACO=/CAO=y,
/OBE=u, /ZEBH=v, /CBH =2z, TO IOCTaTOYHO AO0KAa3aTh PaBeHCTBO X = 2. [leiicTBu-
TenabHo, LA+ /B+/C=180°=x+y+y+£L0CB+/Z0BC+x=180°=2x+2y+2(u+v+
+2)=180°= x +y+z+u+v=90° C gpyroii croporsl, ZC+ LHBC=90°=y+u+v+
+2z+2=90C=>x+ytutvt+tz=y+u+v+2=x=z 1183. Cm. sagauy 1.181.
1.184. Cm. 3amauy 1.182. Ecaiu BN — menuaHa, BE — 6uccekTpuca u BH — BBICOTa, TO
IEeHTD ONMUCAHHON OKPYXXHOCTHU JIEKUT HA MEePHeHIANKYJIape (CPeAWHHBIN), ITPOBEIeH-
HOM 13 TOUKH N Ha CTOPOHY Tpeyroybuuka. Iloctpous yron ZOBE = ZEBH, HaXxoouM
Touky O Kak nepeceuenue npambeix OA u ON. 1.185. Cwm. 3agauy 1.182. 1.186. [HomoJ-
Hute AAOB no mpamoyroabauka. 1.8. 1.188. 1) Her; 2) na; 3) ma. 1.189. 1) 1a; 2) mer.
1.191. 1) da; 2) met; 3) ma. 1.192. 30 cm. 1.193. Hy:XKHO IIOCTPOUTH TPEYTOJbHUK IO
R u yray a. 1.197. R. 1.199. 56 cm. 1.202. IToxkaxuTe, YTO CyMMa IIPOTUBOIOJIOMKHBIX
CTOPOH MOJIYYEeHHOTO YeThipexyrojbHuKa pasHa 180°. 1.204. B Hero Mo»KHO BIMCATH
OKPY’KHOCTb, TaK KaK PaBHBbIE XOPABI HAXOLATCS HA PABHBIX PACCTOAHUAX OT IIEHTDPA
okpy:kHOCcTH. 1.205. He moxxer. 1.206. CHauasa HYXHO IIOKa3aTh, UTO YTOJ MEKIY
TIepeceKaIUMUCA XOpJaMU DaBeH IIOJyCyMMe Iyr, Ha KOTOPhble OHU OIUPAIOTCS.
Ecom O — Touka nmepeceueHus AuaroHaseil, a P,Q — TOUYKM KacaHUs, TO JOCTATOUHO IT0-
KasaTb, uTo /PO = 180°. 1.207. CMm. 3amauy 1.206.



Pasoden 2

2.1.2.1. 1) £ 2) =.238.1)5; 2) V2; 3) J/61: 4) 1,3. 2.5. 1) 4; 2) 12; 3) 1,2.

V129

2.6. 5 M wm V7 m. 2.7. He moryT. 2.8. 1) 5 cm; 2) 17 cm; 3) T . 2.9. 109 cMm.

2.10. 1) Ta; 2) uwer; 3) na; 4) ma; 5) mer; 6) mer; 7) ma. 2.11. 1) [a; 10, 24, 26; 2) He
moryT. 2.12. 1) He moryT; 2) moryr; 3, 4, 5. 2.13. 3, 4, 5. 2.14. 10 cMm, 6 cm. 2.15. 13 cm.

2.16. 4 M. 2.17. ga. 2.19. 16 cm. 2.21.2V29 m~10,77 m. 2.22. 1) ¢c=15 cm, h=§CM,

5
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a,=— cM, b, =—cwMm; 2) b=5 cm, h:@CM, a %c , b, —ECM 2.23. 24/21cm, 6 cm.

c 5 c 5 13 c

2.25. f=90°~a; b=c-cose; a=cV1-cos’ a. 2.27. Va' 157, 2.29. 2o e, 22 cm. 2.30.

3om. 231 a—13 em, b=12 cm, d,=5 o, d,—601 cm. 2.32. 1) m; 2) 5 . 2.33.1) 2 ow;

¥3,

120 c.
2’ 2

2) — M. 2.37. Ecau a — obirasa xopzaa, TO r—ga 2.38. V178 cm. 2.40. . 2.2,

2.41. 1) AC=15; cosA— —, cosB— , SinA= —, sinB=— tgA— —5 . 2.42, TlocTpoii-

Te TPAMOYTOJLHBIA TPEYroJabHUK. 2.43. c= ,bﬂ, a=b-ctgp, cosa=— b —s1nﬁ’ 2.44.
sin

b JE
c= ,a=b-tga, s1nﬁ’— —=cosa. 2.45. a=c'sina, b=c-cosa, sinf=cosa. 2.46. —-a.
cosa

3

3
tgf=—= °15' sin30°27" 0  tg30°27"
2.47. tgfi==1,75= f=60°15'. 2.48. 9) a) c = o, b= oo

p=59°33". 2.49.

?c. 2.50. 1) ITomoxkuTenbHbBIH; 2) oTpuIlaTeabHbIN. 2.51. 4) cos o = @ y ctga = J15.-
2.52. ¢ = /565,85 ~ 23,79, a~31°25", f~117°10". 2.53. tgg = % ~0,4769 = g ~ 25°30" = a~51°,
2.54.a~29°51", f~150°09'. 2.55. a~63°42", f~116°18" 2.56. 1) cos’a; 2) sin%a; 3) sin’a;
4) 2; 5) sin®a; 6) 2 ; 7) sinb°; 8) cos?18°; 9) 1; 10) 1; 11) sin?a; 12) 1; 13) sin?a; 14) cos?a;

15) 1. 2.57. 2) sina:%; tgazi. 2.58. 3) cosazﬁ; tga = ! ; ctga=\/§. 2.60.

15 2 5
R=2a, r=2"a. 2.61. 60°. 2.62. 60°,120°. 2.63. 1) a>f; 2) a<f; 8) a</; 4) a<p; 5)
a<pf; 6) a<pf. 2.64. Q . 2.65.12 M, Sin%=%:> a=45°14". 2.66. 29 cMm. 2.67. 87,72 m.

2.68. ZA=11". 2.69. 2\/5 cMm. 2.70. 1) 50 m; 2) 15 M, 25 m. 2.71. 3) ¢=2 cMm, b=1 cm,



£=30°.2.72.1) ¢ = 443 cm, b = 243 oM, a=60°. 2.73. 2) c=13 cm, sina = % sin = %
7 =90 2.74. a) c=8 cm, b = 83 cm, p=60°. 2.75. 2) b=12 cm, sina:%,sinﬂ:%. 2.82.

c=8cm, b—4\/§CM a=30°, f=60°. 2.84. 1 cm. 2.85. 8 cm, 15 cm, 2.86. 9 cMm, 9\/§CM,

24
18 cm. 2.88. 5 cm, 12 cm. 2.91. R= 5, r = 2. 2.92. OCM 2.94. 10. 2.95. 6 cMm, 8 cm,
10 cm.

Pasden 3

3.1. 8.1.1) 18,7 cm% 2) 14 m% 3) 1 am?. 3.2. 1) 1;2) 1;3) 2’4) (S 5) 6)1;
7) 5 . 3.3.1) 1,44 cm? 2) ,I[Mz 3) 18 m2. 3.4. 1) 4 cm; 2) 1,5 awm; 3)2\/_M 3.5.

1) 1600 mm?2; 2) 0,16 gm?; 3) 0,0016 m2. 3.6. 1) 27,2 cm?; 2) 6~/2 M2 3) 21,4 cm; 4) 2,7 M.

3.11. 1) VBenuuuTcd B 2 pasa; 2) yBeauuuTcsa B 4 pasa; 3) He uamenurcs. 3.12.1) 10 cm,

25 cm; 2) 3 m; 3 M. 3.13. 2200 mrr. 3.14. KBagpar. 3.2. 3.23. £CM2 3.24. 1) 6 cm?;

2)1,8m2. 3.25.1) 1,5 cm?; 2) 5d - m; 3) \/§ m2. 3.26. 1) /8,4375 cm?; 2) 0,0625+/231 cm?;

3) 5,25V11 m?%; m%; 4) 12 gv?. 3.27. a=30°, h,=1 cm, h,=2,5 cm. 3.28. 156 cm?. 3.29. 30°.
J3

3.30. 2 .3.31. 1) 22,4 cm?; 2) 4,6 m2. 3.32. 6 cM, 9 cm. 3.33. 8 cm. 3.34. —a2 3.35.

a® -tgo. - tgP
2(tgo +tgB)

S= %-(h\/lz +1° - ). 3.43. @aa 3.44. 2(V2-1)a’. 3.45. 1024 cm>. 3.46. a = 30 cwm,
S++8*-16R" S -+S?-16R"

3.37. 480 cm?. 3.38. 54 cm?. 3.40. 120 cm?. 3.41. 3(7—4J§)a2. 3.42.

b=24cm. 3.47. a= T , b= 73 . Yrasanue. Vctionba3yiTe COOTHO-
s (a+b} (a-bY 37}
IIeHUs a+b = o ) =1 +4R", 3.51. P 3.53. OcuoBaumea =6 cm, b =5 cwm,
hb*
h=4cm 3.54. ——.
4-\b* = 1?



Pasoen 4

4.1.4.2. 1) A(5; 0), B(0; 3), O(0; 0). 4.3. 3) (—a; 0), (0; =b), (0; 0). 4.4. 1) (a; a), (—a; a),
(—a; —a), (a; —a); 2) (\2a; 0), (0; V2a), (—/2a; 0), (0; —/24a). 4.5. A(-a; 0), B(a; 0),
C(0;h). 4.6. 1) 4; 2) 3. 4.7. 1) (0,5; 2,5); 2) (1; g); 3) (0; g); 4) (%%) 4.8. 1) Ji0;

2) 4; 3) 5; 4) 245 . 4.10. 4,2 4.12. C(8; 0), D(2; —4). 4.13. B(7; 3). 4.15. A( 133j,

O A O
1) C(0; -9); 2) &, mer Takoii rouxu. 4.20. 1) C(-2,7; 0); 2) C(—4,5; 0). 4.22. LB = 90°.
4.23. A(5; —-2), B(5; 6), C(~1; —4). 4.24. 1) E( ; 4) 2) E(0; 0). 4.26. O(~6; 4), R = 4.
4.27.0,(-1; 1), R,=1; O,(-5; 5), R,= 5. 4.30. 100 cm. 4.31. 13 cm. 4.2. 4.33. x + 2y
~1=0.4.34.1)3x+4y+1=0; 2) x +y— 7=0. 4.35. 2) A(4; 0), B(0; 3); 6) O(0; 0). 4.36.
1) (3; —-2); 2) (1; —2); 3) (2; 4); 4) (0,5; —2). 4.40. 4) O(1; 0), R = 2; 5) O(0; —2), R = /2.
4.41.(x+4)*+(y—8)’=100.4.42.16x— 13y +14=0.4.43. 2) 3x — 5y + 5= 0. 4.44. TTepe-
cekarorca B Touke (1;1). 4.45. E(g, 2) .4.46. 1) Toura D. 4.47. x>+ (y — 3)>= 13. 4.48.
(x = 1)+ (y — 2)>°=4. 4.49. (x + 3)*+ (y — 4)>= 25. 4.50. 4) C(1; -2), R= 5; 5) C(2; 1),
R=2;6)C(3; —2), R=3.4.53. (x — 4)*+ y>= 25 u (x + 2)*+ y?= 25. 4.54. (x — 3)*+
+(y — 5)*= 25. 4.55. 1) (x + 3,52+ (y — 2,5)*= 62,5; 2)(x — 3)*+ (y + 2)2= 25. 4.56.

Dy= 5x+E y==6x+10; y= —éx+3 4.59. 1) OKpysKHOCTB; 2) OKPYKHOCTb.

Pa3zoen 5%
JlomorauTeIbHBIE 3a1a9n TOBRIIeHHoi TpyaHocTi. 5.1. OcHoBaHMe HYKHO pPasfenTh Ha
3 paBHbIe yacTu. 5.2. Pa3nennre mapajuiesiorpaMM Ha ABA TPEYTOJIHHUKA M PEIIINTE 3aJaUy
TI0 aHAJIOTUH C IPeAbIAyIeit sanaueit. 5.3. Ecnu d, d, — nuaronanu, o — yroj Mex 1y HU-

MH, TO S = d2d sine< 0,5-d,d, sin90°=0,5-d, - d,= S . 5.4. Victionb3yiiTe TO, UTO

pomba



MeZuaHbI B TOUKe [lepecevdeHns Jejarcs B orHomernun 2:1. 5.5. 1) [¢| < 25 = mepece-

katores; 2) |¢| > 245 = He mepecekatores; 3) || = 245 = kacaiorcs. 5.6. 5 cv. 5.8. 1

4
5.9. 3 cM. 5.10. R = 6. 5.11. IIpamblie, IPOXOIAIIME YepPe3 CTOPOHLI TPEYrOJbHNKA, B

KayKJ0il ero BepIllnHe o0pasyioT IIapy BEPTHUKAJbHBIX YIVIOB. B Kammoii TOUKEe STHUX
map yrjoB TPEYyroJbHUK BUAEH KaK OTPE30K, PABHBIM IIPOTUBOIIOJIOKHOM CTOPOHE.
5.12. 4\/ﬁ cm?. 5.13. ZC = 45°. 5.14. Ilokaskure, 4To oTpe3oKk AE saBigercs menua-
HoOM TpeyroabHuka BDE. 5.61. 720 cm?. 5.16. 8 cm?. 5.17. [TocTaToOuHO ITOKA3aTh, UTO
CyMMa IIPOTHBOIOJIOXKHBEIX yrJioB paBHa 180°. 5.18. 235,2 cm2. 5.19. OKpy>KHOCTE.
5.20. /A = 60°, LB = 45°, ZC = 30°. 5.21. BocnoJb3yiiTeCh PABEHCTBOM ILIOMIAAEH Tpe-
YTOJIBHUKOB, UMEIOIIUX 00Iiee ocHoBaHue. 5.22. [TokaskuTe, 4TO CyMMa ILJIOIIaei ABYX
napaJjieJiorpaMMoB (Ha gUAroHaJM) paBHA IIOJOBWHE ILIOIAAN AAHHOTO IapaJijiesio-
rpamma. 5.23. 4(1—/2). Bocnonb3yiiTech CBOMCTBOM HPOMOPIMOHAIBHBIX OTPE3KOB.
5.25. CymMa BHYTPEHHUX OJHOCTOPOHHUX yTJI0B paBHa 180°, a ux 6MCCEKTPUCHI IIepe-
CeKamTcdA moJ IPAMBIM yriom. 5.26. Ira mapa yIrJjioB He OIpeaeseTcs OJHO3HAUHO.
IIpoBepkoii MOXKHO yOEOUTLCA B TOM, UTO YIJIbl, paBubkie 100°, 80°, 110°, 70°, 90° u . &.,
a’ 5
YIOBJIETBOPSAIOT ycyoBuio 3agaun. O6ocuyiiTe aro. 5.74. mn+mbk+nk” 5.27. g . 5.28.
48 cm?. 5.30. CoOoTBETCTBYIOIIE CTOPOHELI PABHEIX IIAPAJLIEJIOrPAMMOB B3aMMHO IIE€p-

NeHAUKYAApPHLI. Torma mx guaroHa u TaK:Ke OYIyT B3aMMHO IEPHEeHINKYJISPHBIMU.

5.34.0,5(NX +PX +QX) - a= @az =NX + PX + QX = h, T. e. cyMMa He 3aBICHT OT X.

5.35. ITokakuTe, YTO HAHHBIN TPEYTrOJLHUK SABJIAETCA MPSIMOYTOJbHBIM M pPaBHOOE-

/ a
ApeHHBIM. 5.36. 7 = S'th . 5.37. Cm. 3amauy 5.34. 5.38. Bocmosib3yiiTech HepaBeH-

CTBOM TPeyroabHuKoB. 5.39. BocmoabsyiiTecs Teopemoii IIudaropa m HepaBeHCTBOM

a+b _ |a®+b?
<

2 2

(a>0, b>0) .
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