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NMNAHUMETPUA

IJIABA 1

§ 1.TEOMETPMYECKHE OUTYPbI. TOYKA U [TPAMAA

§ 2. OCHOBHBIE CBOMICTBA U3MEPEHUS OTPE3KOB U
YTIJIOB. OCHOBHBIE CBOVICTBA OTKIAIBIBAHUSA
OTPE3KOB U YIJIOB ‘

§ 3. CYIIECTBOBAHUE TPEYTOJIbBHUKA, PABHOTO
IOJAHHOMY

§ 4. OCHOBHOE CBOVICTBO NAPAJUIEJIBHBIX ITPAMBIX

§ 5. MATEMATHYECKME IPEVIOKEHUS

§ 6. CMEXXHBIE YIUIbl. BEPTUKAJIBHBIE YTIJIbI

§ 7.NEPIIEHANKYJ/IAPHBIE ITPIMBIE

§ 8. IOKA3ATEJIBCTBO OT INTPOTUBHOTO

§ 9. YIJIbI, OTJIOKEHHBIE B OTHY ITOJIYIIJIOCKOCTDb

§ 1. TEOMETPUYECKHE ®UI'YPBI. TOYKA U IIPSIMASA
CIIPABOYHBIY MATEPHMAJ

1. I'eomempus — 31O HayKa O CBOMCTBaX reOMeTpUYeCKUX UTYp.

2. Pasgen reoMeTpuy, B KOTOPOM H3y9aloTCs CBOMCTBa (Uryp Ha
IIJIOCKOCTH, Ha3bIBAeTCs nAdHuMempuet.

3. Ilpumepbl reoMeTpuyeckux (Uryp: TpeyroJbHHMK, KBaJparT,
OKPY>KHOCTb.

4. OcHOBHBIMU reoMeTpUYecKUMU (PUIypaMy Ha IJIOCKOCTH SIBJISA-
IOTCSl MOYUKA U NPAMAR.

5. Touka He uMeer pasmepoB. IIpescTaBieHue o TouKe AaeT clen
KOHIIa KapaHJalla Ha 6yMare. Touku NpHHSTO 0603HAYaTh IPOIKC-
HbIMM JIaTMHCKUMM OykBamu: A, B, C, D, ...

6. IlpencraBnenne o mpsiMod Jaer HaTsHyTasi HUTb. IIpsimasi Gec-
KoHeyHa. [IpsiMble 0603HAYAIOTCS CTPOYHBIMU JATUHCKUMH GYKBAMU:
a b, c, ...

7. Ha pucynke 1 uso6pakeHa Touka A ¥ npsiMas a.

8. Uepes aBe TOYKH MOXHO IPOBECTH TOJBKO OHY MPSMYIO.

9. /IBe npsMble MOTYT IepeceKaTbCsl TOJBKO B OLHOM TOUKE.

10. Jyuom, uan norynpamoi, Ha3biBaeTCsl YaCTh PSIMOIL, OrpaHH-
YeHHasi ¢ ogHo# cropoHbl Toukoit (puc. 2). Touka O HasbiBaeTcs
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Hauaaom Aywa. Beskuil myy onpegensiet HanpasieHue. Touka O, je-
JKalllas Ha TIPSIMOM, JeJNUT ee Ha [JBa Jyd4a, HalpaBJeHUs KOTOPBIX
npotuBononoxHsl (puc. 3), sTH Jlyuu Ha3bIBAIOT JONONHUMENLHOIMU.

11. Ompe3sxom Ha3bIBaeTCsd 4YacTb IIPSIMOM, OrpaHWYeHHAsl ABYMsI
ToYyKaMH, Touku A u B npunaanexar orpe3ky. Hampumep, AB —
otpesok npsimoit MK (puc. 4).

12. ITnockocms ects poBHAsI TOBEPXHOCTD. I1pecTaBieHue o mioc-
KOCTU faeT CIIOKOWHAasi IOBEPXHOCTb BOABI UJHU IOBEPXHOCTb CTOJIA,
snuct 6ymaru. Ourypa Ha3bIBaeTcsl NAOCKOU, eCIK BCE ee TOYKH JIeXKaT
B ofHOM mnockoctu. Hanpumep, TpeyronbHnk — miockast ¢urypa.

13. OcHoBHbBIE CBOICTBa IIPUHA/IEKHOCTH TOYEK U MPSIMBIX:

1) xakoBa 6bl HU 6blIa NpAMasi, CyNIeCTBYIOT TOYKH, IPHHA/IJIeXKa-
Imue 3TOM IpsSMOH, M TOYKM, He IpHHajIexamue eif. Ha pucynke 5
Touku A u B npunagmexxar npsimoit @, Touka C He NPUHALIEXHUT a;

2) mpsiMyo MOXHO 0603HAYaTb ABYMS TOYKAMH, JEKAIIUMU Ha
Heil. Hanpumep, npsiMyio @ Ha pucynke 6 MoxxHO o603HauuTh AC, a
npsiMyio b MoxxHo 0603HauuTh BC;

3) nBe pasnuuHBble IpSIMble OAHOM MJIOCKOCTH JH60 He IepeceKa-
10TCs1, 160 IepeceKaloTCsl TOJbKO B OAHOM TOYKE.

14. OcHoBHbIe CBOICTBa B3aMMHOT'O PACIIOJOXKEHUS TOYEK Ha IIpsi-
MO U Ha IJIOCKOCTH:

1) U3 Tpex ToYeK IPSMON O4HA U TOJBKO OfHA JIEKHUT MEXIY ABY-
ms apyrumu (puc. 7); '

2) npsiMasi @ pa36UBaer IJIOCKOCTb Ha JBe MOJYyIJIOCcKocTH. Eciu
KOHIIbI KAKOro-HUOYAb OTpe3Ka IIPUHA/JIEXXAT OJHOM IONYIIOCKOCTH,

Puc. 8 Puc. 9 Puc. 10



TO OTPe30K He IepeceKaercs ¢ NpsMoil ¢. Ecau KOHIBI oTpesKa mpH-
Ha/JJIe)KaT Pa3HbIM ITOJIYIIOCKOCTSIM, TO OTPE30K IIEPeCceKaeTcsl ¢ Ipsi-
moit a (puc. 8);

3) mo6ble TOYKHU Jy4a He DPa3JesIsIlOTCA ero HayaJIbHOM TOYKOH
(puc. 9).

§ 2. OCHOBHBIE CBOIICTBA U3MEPEHUSA
OTPE3KOB H YIJIOB.
OCHOBHBIE CBOMICTBA OTKJIAIBIBAHUS
OTPE3KOB H YIJIOB

CIIPABOYHDBIN MATEPHAJ

1. Kaxxaplii OTpe30K MMeeT OlpeJeIeHHYIO AJIUHY, GOJbUIYIO HY IS
JlnuHa oTpe3Ka paBHa CyMMe [JIMH 4acTeif, Ha KOTOpble OH pa36uBa-
ercsl JI060i ero TOYKOIi.

2. YVenom HasbiBaeTcs: GUTrypa, KOTOPAsi COCTOMT U3 ABYX Pasiuy-
HBIX MOJYNPSIMBIX ¢ o6Iiell HayaJbHOM TOYKOU. JTa TOYKA Ha3bIBAET-
csi éepuwunotl yria, MOMyNpsiMble — CMOPOHAMU YTIIa.

3. Ecnu cTOpOHBI yrila sIBJSIIOTCS JOIOJTHUTEIbHBIMU [TOIYIIPSIMBI-
MM OJHOMH IIPSIMOil, TO YroJ Ha3bIBAeTCS PA3GEPHYMBIM.

4. Yron MoxHO 0603HaYUTh TpeMms crnocobamu: £ O, £ (ab),
ZAOB (puc. 10). Ilpu TpeTbeM criocobe 3amucu yria 6yKBa, 0603Ha-
yarolas BeplINHY, CTABUTCS BCerAa IocepeauHe.

5. I'padyc — 3TO OJHA TPEXCOTLIECTH/ECATAs] YACTh KPyTra.

6. Kaxcaplif yros mMeeT ompeje/eHHYIO TPaAyCHYIO Mepy, 60Jib-
myio Hynsa. PassepHyteiii yron paBeH 180°. I'pagycHas mepa yria
paBHa cyMMe TpafyCHBIX Mep YIJIOB, Ha KOTOpble OH pa3GuBaeTcsi
JMIO6BIM JIy4OM, IIPOXO/IUM MeXIy ero CTOpOHaMH 4Yepe3 BepIINHY
JMaHHOIO yrJja.

7. Ha nro6oii monynpsiMoil OT ee HaYaJbHON TOYKHM MOXHO OTJIO-
JKUTDb OTPE30K 3aJaHHOI JJIMHBI M IIPUYEM TOJDbKO OAMH.

8. Or mo6oil monynpsiMoii B 3aJaHHYIO IOJYIJIOCKOCTD MOXHO
OTJIOXKUTD YTOJ C 3aJaHHOU I'PafyCHOH MepOi U IIPHYEM TOJIbKO OJUH.

§ 3. CYIIECTBOBAHUME TPEYTOJIbHUKA,
PABHOI'O JAHHOMY

CIIPABOYHbBIN MATEPHMAJ

1. Tpeyzonvruxom HasbiBaeTcsl GUTypa, KOTOPasi COCTOUT U3 TPEX
TOYeK, He JIeXKalIMX Ha OJHOMU IPSIMOIi, M TpeX IIONapHO COeJUHSIIO-
IIMX UX OTPe3KOB. TOYKU Ha3BIBAIOTCS 6EPUUHAMU TPEYTOIbHUKA, a
OTPE3KU — €r0 CMOPOHAMU.

2. Ins KpaTKOCTH 3alicedl BMECTO CJIOBA «TPEYTOJbHHUK» HHOTA
yroTpe6usiior 3Hak (cumBon) A.



3. [lea ompe3sxa HA3LIBAIOTCA PAGHLIMY, ECIIN OHH HMEIOT OJHHAKO-
BYIO JJIMHY.

4. [lea yena Ha3bIBAIOTCS PAGHLIMU, eCTH OHH MMEIOT OJMHAKOBYIO
TpajycHyIo Mepy.

5. Tpeyzoavruru paenst, eclii y HAX COOTBETCTBEHHbIE CTOPOHEI M
COOTBETCTBEHHbIE YIJIbl PaBHBI.

§ 4. OCHOBHOE CBOICTBO
MMAPAJIJIEJbHBIX MMIPSAMBIX

CIIPABOYHBIHI MATEPHAJ

1. [lse npamsie na naocKocmu Ha3bIBAIOTCA NAPAANCALHYIMY, ECTTH
OHH HE MepeceKaloTcs, CKOJbKO 6bl UX He MPOJOJKANM B OGOMX Ha-
NIpaBJIEHAAX.

2. [Ina o6o3HavyeHHs NapaselbHOCTH NPSAMBIX YNOTpebiseTcs
anax ||.

3. 3amuco a || b yuraerca Tak: «IIpsiMas @ mapansenbHa npaMoit bs.

4. Yepes TouKy, He Jexalyl0 HA AaHHOH PAMON, MOXKHO [TPOBEC-
TH Ha [IJIOCKOCTU He 6oJiee ofHOI MpsiMOiM, mapaJsiieJbHOH JaHHOM.

§ 5. MATEMATHYECKHE IMPEAJOXEHHUSA
CIIPABOYHBIH MATEPHAJ

1. Teomerpus usyvaer cBoiicTBa (puryp. ST CBONCTBA BBIPAXKAIOT-
Cs1 Pa3MHYHBIMU IPeJJIOXKeHHsIMH: OlpedesieHHsIMH, AKCHOMAMH, TEOo-
peMaMH, CJIeJCTBHSMMU.

2. Onpedenenue ecTb NpeNOKEHHE, KOTOPOE Pa3bsCHAET [JaHHOe
TIOHSATHE Yepe3 yiKe W3BECTHBIE ITOHATHS. ;

3. Teopemot Ha3bIBaeTCs TPeANOXKEHHE O CBOMCTBAX (UTYpPDI, HC-
THHHOCTb KOTOPbBIX yCTAHABJIHBAETCSA B pe3y/bTaTe paccyAeHUN. ITH
paccykK/JeHHsl Ha3bIBAIOTCA JOKa3aTe/bCTBOM.

4. Bearas Teopema cocToMT M3 ABYX dacreil. Ilepeas wactp —
ycaosue (1. e. TO, 4TO JaHO B YCJIOBUH TeopeMbl). Bropas wactb —
3axmouenue (T. e. To, YTO HYXKHO noxaaa'rbg

B, m Ar
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IDpumeps: a) Eciu fBa yrna BepTHKAaJbHblE, TO OHM PaBHbI
(puc. 11).

Yenosue (nano) 3akmovenue (1okasarp)

Ecnu asa yria BepTHKaJbHbIE, TO OHH PABHbI.

6) Ecnu ABa LEHTPaJbHBIX yIJia OKPY>KHOCTH PaBHbI, TO COOTBET-
CTBylOIIMe UM AyTHM Takke pasHbl (puc. 12).

Ycnosue (nano) 3axmouenne (10Ka3aTh)

Ecnn asa LEHTPAJIBHBIX yria
OKPY>XHOCTH PaBHbI,

TO COOTBETCTBYIOIHE UM JYT'H TaKKe
PaBHBHI.

5. Ilpennoxkenue, cocrosimee u3 yciaoBusi A u 3akiaodeHus B, Ha-
30BeM npaMbiM npednoxenuem. CocTaBUM HOBOE IPeAJIOKEHHE, B KO-
TOpoM ycioBueM 6ymer B, a 3akiioueHueMm 6yzner A. Ero HasoBeM
obpamnsim npednoxenuem.

- Vcnosue 3axsovenne
ITpsimoe mpeanoxeHue A B
O6paTHoe npeasnoxeHne B A

IIpumepsr:

[Ipsimoe mpeasoxeHue OG6parHoe npeasoxeHne

a) Ecau aBa LEHTPANbHBIX YIJIa OKPYX-
HOCTH DaBHBI, TO PABHbI H COOTBETCT-
ByIOIME UM JYTH.

6) Ecnu Ba yria BepTHKAIbHBIE, TO OHH

a) Ecin aBe yrH OKpY>XHOCTH PaBHBI,
TO PaBHbBI U COOTBETCTBYIOIIHE HM
LEHTPAJIbHBIE YIJIbl.

6) Ecan apa yraia paBHbl, TO OHH BEPTH-

PaBHBbI. KaJlbHbIE.

Ilpumevanue. B mpumepe a) npsMoe u 06paTHOE IMpPeaIONKe-
HUS BepHbI. B npumMepe 6) npsimoe npe/sioxeHre BepHOe, a 06paTHOe —
HeBepHOe.

6. Eciu MBI fOKa3asu, YyTO IpsIMOe IIpeJJiOKeHHe BepHOe, TO 6y-
[IeM ero Ha3bIBaTb npamou meopemou. Ecau MbI fokasanu, 4To o6part-
HOe IIpeJIoKeHHe TaK)Ke BEPHOE, TO ero 6yfeM Ha3bBaTb 06pamHol
meopemoi.



7. Axcuoma — 3TO IIpeAsIOXKeHHe, KOTOpOe IPUHUMAIOT 6e3 JoKa-
3aTeabcTBa. AKCHMOMa — HCTHHA, JOCTOiHasi npusHanus. Hampumep:
«Yepes aBe TOYKH MOXKHO IIPOBECTH NPSIMYIO M TOJNBKO OJHY.

8. Caedcmeuem HasbiBaeTcs Ipe/IJIOXKeHNe, KoTopoe BhiTekaer (11o-
JiydaeTcsi) U3 TeopeMbl UM akcuoMbl. Hampumep, u3 axcuombr: «Ue-
pes [Be TOYKU MOXHO IIPOBECTH IIPSIMYIO U TOJIBKO OAHY» — CJIEAYET,
YTO [Be pa3jMyHble IIPSIMble MOTYT IIePeCeKaTbCs TOJIbKO B OAHOM TOY-
Ke.

KonTpoabHbie Bonpocs

1. Uto Takoe mIaHUMeTpuUs?

2. HazoBute ocHOBHbIe reoMeTpudecKkue (PUrypbl Ha MIIOCKOCTH.

3. Kak 0603Ha4aioTcsi TOYKH U HpsIMbIe?

4. O6bscHUTE, TOYeMy pa3jJUYHbIE [IPSIMble He MOTYT UMETb JBYX
O6IIHX TOYEK.

5. O6bsicHuTe, 4TO TaKoe OTPe3oK ¢ KoHlamu A u B.

6. Kakas ¢purypa HasbiBaeTcsl yriom?

7. Kak o6o3unadaercsi yros?

8. UYrto Takoe TpeyroibHHUK?

9. Kakue oTpe3Ky Ha3bIBAIOTCS PABHBIMU?

10. Kakue yrjbl Ha3bIBalOTCSI PABHBIMHU ?

11. Kakue npsiMble HasbIBAaIOTCS Mapajlyie/IbHbIMU ?

12. Yro Takoe TeopeMa?

13. IlpuBeauTe npuMep TEOPEMBI U €€ JOKA3aTENbCTBA.

14. M3 xakux [BYX 4acTeil COCTOUT TeopeMa?

§ 6. CMEJKHBIE VIJIbl. BEPTUKAJIBHBIE YTIJIbI
CIIPABOYHDBII MATEPHMAJ

1. [léa yzaia Ha3bIBAIOTCST CMEXKHBIMU, €CITH Y HAX OfHA CTOPOHA 06Iuasi,
a /IpyTvie CTOPOHbI 3THX YTJIOB SIBJISIOTCS JOIIOJHUTEIBHBIMU [OJIYTIPSIMBIMH.
Ha pucynxe 13 yrumr (ab) u (a,b) cvexaibie.

2. CymMa cMexxHBIX yriioB paBHa 180°.

3. ¥Yromn, pasubiit 90°, Ha3bIBAETCS NPAMbIM YIIOM.

4. Yron, 6oapmuit 90°, Ho Menbmuii 180°, HasbIBaeTCs MynviM.

5. Ocmpbim yrioM HasbIBaeTCsi TAKOM yroJi, TpajycHasi Mepa KOTo-
poro Menbuie 90° (mpsimoro).

g
b, A b

Puc. 14
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Puc. 15

6. Tak xak cymMMa cMexxHbIX yrioB paBHa 180°, To yrona, cmex-
HBIA C OCTPBIM, — TYINOMi, a CMEXHBIH C TYNIpIM — OCTPHIH.

7. BenuuuHy npsiMoro yria uHoraa o6osHayaior 6ykBoii d, T. e.
90° = d, Torga 180° = 2d u 1. 1.

8. /ea yzaa Ha3bIBAIOTCS 6EPMUKANLHBLMU, €CTA CTOPOHBI OJIHO-
ro yria sIBJISIOTCS JONOTHUTEbHBIMU TIOTYTIPSIMbIMI CTOPOH APYTOro.

9. BepTukasbHbIE YI/IbI PaBHBI.

10. Ha pucynke 14 yraet (ab) u (@,b,) sBAsIOTCS BepTUKAIBHBIMY.

11. O6o3HayeHusI paBHBIX YIJIOB [TIOKa3aHbl HA PUCYHKe 15.

3AJAYH C PELIEHMAMH

Janaua 1. Haiigute cMexxHble yribl, ecii OAMH U3 HUX B 3 pasa
6oJbllle APYTOro.

Pemenue 1. O603HauyuM rpaJycHyIO Mepy MEHDILIEro yria
yepes x. Toraa rpagycHass Mepa Goibiero yria 6yaer 3x.

2. Tak Kak cyMMa CMeXHbIX yriioB paBHa 180°, To mosny4aem ypas-
Henue x + 3x = 180°, oTkyna x = 45°.

3. 3HayuT, CMeXHbIe yribl paBHbI 45° u 135°.

3anava 2. I'paxycHble Mepbl CMeXXHbBIX YIJIOB OTHOCATCS Kak 4 : 5.
Haiiaute a3t yribl.

Pemenmue. 1. [Ipumem oany yacrtb 3a x. Torga cMexxHble yIJibl
cogepxxat 4x U Sx.

2. Urak 9x = 180°, otkyaa x = 20°.

3. 3HauuT, cMexxHbIe yranl paBHbl 80° u 100°.

KoHTpoabHbIE BOIPOCHI.

Kakue yribl Ha3bIBaIOTCS CMEXHBIMH ?

. UeMy paBHa cyMMa CMEXHbBIX YIJIOB?

MoryT 11 66ITb 062 CMEXXHbBIX yTJIa MPSAMBIMA? OJUH TYIbIM, APY-

roii MpsMbIM? 06a OCTPHIMH? OJUH OCTPHIM, APYToM MpsAMbIM? 06a

TYTIBIMU ?

4. KaxoBa oco6eHHOCTDb oOlell CTOPOHDI ABYX PaBHBIX CMEXHBIX yI-
JI0B? ‘

5. Kakue yribl Ha3bIBalOTCSI BePTHKAIbHBIMU ?

6. MosxeT i1 cyMMa ABYX BepTHKAJIbHBIX YIJIOB 6bITb paBHOH 180°?

7. KakuM cBoHCTBOM 06/1aal0T BepTHKAJIbHbIE YTJIbl?

W=
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AMAAKTHYECKHWHM MATEPHMAJ

A. 1. BernuuHa ofHOro M3 CMeXHbIX yI0B GoJblle BeAUYHHBI APY-
roro Ha 31°. Beruucmure atu yrawl. [74,5°, 105,5°.]*
2. Ha npsamoit AB B3sita Touka C u u3 Hee nposefes ayu CD Tak,
4r0 £ ACD B 4 paza 6osnbie £ BCD. Haiiaute atu yrast. [36° u
144°.]
3. Onun u3 yrioB, 06pasoBaHHBIX ABYMS NlepeCeKAIOMUMUCS TTpSi-
MbIMH, paBeH 90°. YUemy paBHbI octasbhble yrabi? [90°, 90°, 90°.]
4. Omun u3 yrioB, 06pa3oBaHHBIX IPU IepecedeHUH ABYX MNps-
MbIX, paBeH 54°. Haitgure ocrasbubie yrusl. [126°, 54°, 126°.]
5. Cymma BYX BepTHKAJbHBIX yriioB paBHa 80°. Haiiaure Benmmunny
KaXX/[(0r0 U3 MOJIyYeHHbIX deTbipex yrnos. [40°,40°,140°,140°.]

B. 1. Onpenenute yron, KoTopbifi paBeH ; CBOEro cMexHoro. [54°.]

2. OrHoleHne ABYX YrJoB paBHO 7 : 3, a pasHOCTb MX paBHa 72°.
MoryT nu ati yrusl 6eith cMexxHbIMu? [ a.]

B. [lokaxuTe, 4T0 yros Mexay GMCCEKTPUCAMH ABYX CMEXHDIX YTJIOB
IPSAMO¥.

§ 7. IEPIIEHAUKYJAPHBIE NIPSAMBIE
CITPABOYHDI MATEPHAJ

1. Ecnu npsiMble nepeceKaloTcs OA IPSIMbIM YIJIOM, TO MX Ha3bl-
BAIOT NEPNEHOUKYAAPHOIMU.

2. TlepneHANKYASIPHOCTD NMpPSMbIX 0603Hayaercss 3HaKoM (CHMBO-
jaom) L.

3. 3amucp @ L c unTaercs Tax: «IIpsiMasi @ nepneHAUKyNsSpHA TIps-
MOi1 C».

4. Yepes Kaxayl0 TOUKY IIPsIMOii MOXXHO IIPOBECTH IEepPIEHAUKY-
JISIPHYIO eif IPSIMYIO ¥ IIPUTOM TOJBKO OAHY.

§ 8. IOKA3ATEJBCTBO OT IIPOTHUBHOI'O
CIIPABOYHbII MATEPHAJI

Crnioco6 doxasamenscmea om npomuenozo COCTOUT B TOM, 4TO CHa-
4aja [JenaeTcs INpPeANoJioXKeHHe, MPOTHBOIIOJIOXKHOE TOMY, KOTOpOe
yTBepXKaaercss TeopeMoil. 3aTeM IyTeM paccyXJeHHH, omupasch Ha
aKCHOMBI M yXKe [JOKa3aHHble paHee TeOpeMbl, IPUXOLUM K BBIBOAY,
IPOTHBOpEYaINeMy JH60 yCIOBHIO TEOPEMbI, THM60 OAHON U3 aKCHOM,
au60 10Ka3aHHOH paHee TeopeMe. Ha 3TOM OCHOBAaHMH 3aKJIOYaeM,
4TO HaIlle [IPeAIION0XKeHHe OblIO HEBEPHDBIM, & 3HAYUT, BEPHO yTBEPIXK-
JleHHe TeOpeMBbI.

*Ilocne YCJ/I0BHsA 3aJa4H, KaK NPaBHJIO, JAaeTcs K Heil oTBeT B KBaApaTHbHIX CKOGKax.
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§ 9. YIJIBI, OTJIOKEHHBIE B OZIHY IMOJYILJIOCKOCTD
CIIPABOYHDIH MATEPHAJ

1. Eciu oT AaHHO#H MOMyNpsIMO OTJIOXKUTD B OAHY IOJIYIJIOCKOCTD
[Ba yryia, TO CTOPOHA MEHbIIIEro yria, OT/IMYHas OT JaHHOU IOJIyIps-
MOii, IPOXOJUT MEXAY CTOPOHAMH GOJIbLIEro yria.

2. Buccexmpucod yriia Ha3bIBaeTCsI 1y, KOTOPBIN MICXOAUT U3 €T0
}gepmnnb;, IIPOXOAUT MEXAY ero CTOPOHaMH M [eJUT YroJ IOIoJiaM

puc. 16).

AUSAKTUYECKMIA MATEPHAJ

1. YeMy paBeH yros Mexay GHCCEKTPUCOM U CTOPOHOMN AAHHOTO yria,
paBHoro 52°7 [26°.]

2. Haiigute yronu, ecnu ero 6uccekTpruca o6pasyeT co CTOPOHOI yroui,
paBHbIit 60°. [120°.]

3. [okaxxute, 4TO GUCCEKTPHCHI BEPTUKAJIbHBIX YIJIOB JIeXKaT Ha O-
HOU IIPSIMOIL.

4. Kaxas pasHuIa Mexxay 6MCCEKTPUCOil yriia H GUCCEKTPUCON yria B
TpeyroJbHHKe?



I/IABA 11

§ 1. IPU3HAKN PABEHCTBA TPEYTOJIbBHUKOB

§ 2. PABHOBEJIPEHHHBIY TPEYTOJIbHUK

§3. MEIWAHA, BUCCEKTPUCA U BBICOTA TPEYTOJIbHUKA

§ 4. IPU3HAKU NAPAJIJIEJIBHOCTH IIPSIMBIX

§5. CYMMA YIJIOB TPEYTOJIbBHUKA

§ 6. IPIMOYTOJIBHBIY TPEYTOJIBHUK. IIPU3HAKU
PABEHCTBA IIPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB

§ 7. CYILIECTBOBAHME U EJMHCTBEHHOCTb
NEPIIEHIUKYJISIPA K ITPIMOM

§ 1. IPU3HAKH PABEHCTBA TPEYTOJIbHUKOB
CIIPABOYHBII MATEPHMAJ

1. Ecnu aBe CTOPOHBI M YroJl MeXAy HHUMH OJHOTO TPeyroJbHHMKa
PaBHDI COOTBETCTBEHHO [BYM CTOPOHAM M YIJIy MeX/y HUMH APYTOro
TPeyroJbHUKA, TO TaKHe TPEYTOJIbHHUKU PaBHBI (nepevil npusnax).

2. Ecnu cropoHa M mpuiesxanve K Heil yribl OJHOIO TPeyroJbHHU-
Ka PaBHbI COOTBETCTBEHHO CTOPOHE M NPHJIEXKAIIUM K Hell yriaM aApy-
roro TPeyroJbHMKA, TO TaKue TPEYroJbHUKHM paBHbI (6mopoi npu-
3HaK).

3. Ecau TpH CTOPOHBI OJHOTO TPeyroJbHUKA PaBHbI COOTBETCTBEH-
HO TPeM CTOPOHAaM APYIOro TPEeyroJbHHMKa, TO TaKWe TPeyTONbHUKH
pasubl (mpemuil npusnax).

3AJIAYM C PEHIEHUAMH

3anava 1. Orpesku AB u CD nepecekaorcsi B Touke O, KoTopast
SIBJISIETCS CEpPeJUHOM KaXk/Joro u3 Hux. UeMy paBeH otpe3ok BD, eciu
orpesok AC paseH 6 M?

Pemenue. 1. Ilycrp ycroBuio 3agayn oTBeyaeT pUCYHOK 17.

2. Tpeyrompauku AOC u BOD pashbl (1o mepBoMy MpPU3HAKY):
AA())C = £ BOD (Beprukanbibie), AO=OB, CO=0D (uo ycno-
BUIO).

Puc. 17 Puc. 18

14



Puc. 19 Puc. 20

3. I3 paBeHCTBa Ha3BaHHBIX TPEYTrOJbHHUKOB CJIEAYeT PAaBEHCTBO
uXx cTopoH, T. €. AC = BD. Ho Tak kak o yciosuio 3agauyu AC = 6 M,
To u BD =6 M.

Janava 2. Ha pucynke 18 yrnet DAB u CBA, CAB u DBA pas-
vol, CA=13 M. Haiigute DB.

Pemenue. 1. Tpeyronbauku ACB u ADB uMeloT ofHy 0611yi0
cTopoHy AB u no [Ba paBHBbIX yria, KOTOpPble IMPHUJIEXAT K 5TOH CTO-
pone. CrnegoBaTenbHo, TpeyronsHukn ACB u ADB pasubi (110 Bropo-
My NIpU3HAKY).

2. I3 paBeHCTBa 5THX TPEYTOJbHUKOB CJIELYET PABEHCTBO CTOPOH
BD u AC, 1. e. BD=13 M.

KonTpoJbHbIE BONPOCHI

1. C OpMyJIMpYHTe MepBbIii IPU3HAK PABEHCTBA TPEYrOIbHAKOB.
2. Cpopmynupyiite BTODO# PU3HAK PABEHCTBA TPEYTOIbHUKOB.
3. CcdopMymupyiiTe TpeTHii NpM3HAK PaBEHCTBA TPEYTOJbHUKOB.

JIMIAKTUYECKHUI MATEPUAJ

A. 1. Orpesku CC, u BB, nepecekaliorcsi B Touke A, npuyem AC = AC,
u BA = B/A. l[oxaxche uyto BC = B,C,.
2. Tlo llaHHbIM pucynka 19: a) Hannm‘e £ T; 6) pokaxure, 4TO
PO = OT.
3. Ha pucynke 20 yrast DBC u DAC pabubl u BO = OA. Jloka-
xure, uto L C = £ D u AC = BD.
4. Ilo nanubIM pucyHka 21: a) gokaxute, yto BD = CD; 6) Haii-
mute £ C, ecnu £ B = 53°; B) naiiaute DC, eciu DB = 14 Mm.

8 D
47° £
A oo D 5
c A c

Puc. 21 Puc. 22
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Puc. 23

B. 1.Ilo ganHbIM pucyHka 22: a) Haiigure £ C; 6) QOKaXkuTe, 4TO
DE = AC.[47°.]
2. Orpesku AB u CD nepecekaiorcst B Touke O. J{oka)kure paBeH-
ctBo TpeyroabHukoB ACO u DBO, eciu u3BectHo, 4to yroix ACO
pasen yrny DBO u BO = OC. ,
3. o nauubiM pucynka 23 Haitaure PK, ecitu MD = 9 cM. [9 cm. ]
B. 1. Ha pucynke 24 AD = CK, £1 = £2u £3 = £ 4. [Jokaxure,
y10 AB = DE.
2. Ha pucynke 24 AC=DK, £1=2£2u LADE =180° - £ 3.
[oxkaxure, uto Tpeyroabuuku ABC u DEK paBHbI.
3. Ha pucynke 25 £1 =22, BM=CMu AM 1 BC. [lokaxurte,
y10 AB = AC u £ BAM = £ CAM.

§ 2. PABHOBE/IPEHHBI! TPEVIOJIbHUK
CITPABOYHbBIN MATEPHAJ

1. TpeyrosbHUK Ha3bIBAETCS PAGHOOEOPEHHBIM, €CIIH [BE €T CTO-
POHBI paBHBI MeXay COGOM.

2. PaBHbIe CTOPOHBI TPeYTOJIbHAKA HA3BIBAIOTCS 60KO06bIMU CMOPO-
HAMU, 3 TPETbSI CTOPOHA HAa3bIBAETCS OCHOGAHUEM.

3. B paBHOGeJpEHHOM TPEYTONbHUKE YIJIbl IPH OCHOBAaHUM PABHBI.

4. Ecmu B TpeyrosbHUKe Ba yria paBHbI, TO OH paBHOGeIpeHHBIH.

5. TpeyronbHUK Ha3bIBaeTCsI PAGHOCMOPOHHUM, €CIIA BCE €ro CTO-
POHBI PaBHbI MeXy cOGOii.

Puc. 25 Puc. 26
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6. CymMma BceX CTOPOH JI060r0 TPeyroJbHUKA HAa3bIBAETCS MEpHU-
MeTpOoM.

3AZIAYHM C PEHIEHUSAMH

3anaua 1. [TepuMerp paBHOGeAPEHHOrO TPEYTONBHUKA PaBeH 35 M.
Onna cTopona B 3 pa3sa 6onbure gpyroii. Hafigute cTopoHbl Tpeyrob-
HHKA.

Pemenue. 1. IIyctp ycnoBuio 3ajaun oTBeYaeT pUCyHOK 26.

32. O6o3naunm AC depes x, Toraa no ycuosuio 3agayu AB = BC =
= 3x.

3. Ilepumerp Tpeyroabuuka ABC coerasur 3x + 3x + x. Ilo ycuo-
BHUIO 3Ta cyMMa paBHa 35, T. e. 7x = 35, unu x = 3.

4. CrefoBaTe/bHO, CTOPOHBI TPEYrOJbHMKA S M, 15 M M 15 M.

3axaua 2. IlepuMeTp paBHOGeAPEHHOTO TPEYrONbHUKA paBeH 70 M.
BoxoBas cropona Gosbine ocHoBaHust Ha 5 M. Haiiaute cropoHs! Tpe-
YTOJIbHHUKA.

Pemenue 1. Bocnonbayemcs pucynkom 26. O6o3naunm AC ye-
pe3 x, a BC = AB 4epe3 x + 3.

2. Torna nepumerp TpeyrosbHuKa coctaBut (x + 5) + (x + 5) + x =
=70.

3. Pemmus ypaBHenue, noayuum AB = BC = 25 M, AC = 20 m.

KonTposbHbie Bompoch

1. Kakoil TpeyroJbHUK Ha3blBaeTCsi paBHOGEPEHHBIM?

2. Kakoii TpeyroJbHUK Ha3biBaeTcsi pABHOCTOPOHHHUM?

3. MokHO 1 yTBEpXKAaThb, YTO:
a) PaBHOCTODOHHMH TPeyTOJbHUK SBJSETCS paBHOGEPEHHBIM;
6) paBHOGeApEHHDI! TPEYrONbHUK SIBASAETCS OCTPOYTONbHBIM?

4. Kaxue cTOpoHBI paBHOGEJPEHHOTO TPEYroJbHUKA Ha3bIBalOTCsl 60-
KOBBIMH CTOPOHAMH ? h

5. Jloxaxwure, 4TO ec/i B TPEYTOJbHUKE ABA YIJa PaBHbI, TO OH paB-
HOGePEeHHDIH.

AUJAKTUYECKUI MATEPHAJ

A. 1. ITepumerp paBHOGepPEHHOrO TPEYroJbHUKA paBeH 1 M, ocHOBa-
Hue paBHo 0,4 M. Haiigute 60oxoByio cropony. [0,3 M.]
2. Ilepumerp paBHOGeJpPEHHOrO TPEYrONbHUKA paBeH 7,5 M, a 60-
KOBasi cTopoHa paBHa 2 M. Haiiaure ocHoBanme. [3,5 M.]
3. Ilepumerp paBHOGeJPEHHOrO TpeyrosbHUKa paBeH 15,6 M. Haii-
AUTE €ro CTOPOHbI, €C/IM: 2) OCHOBaHHE MeHbIe 60KOBOH CTOPOHBI
Ha 3 M; 6) ocHoBaHuMe GoJsblle 60KOBOH CTOpoHBI Ha 3 M. [a) 3,2;
6,2; 6,2; 6) 7,2; 4,2; 4,2.] ‘

B. 1. Ha 6oxoBoif cropoHe paBHOGeIPEHHOIO TPEYTOJbHUKA IIOCTPO-
€H PaBHOCTOPOHHHUH TPeYTOJIbHHK, IIepUMETP KOTOPOro paBeH 45 M,
a nepuMeTp nepBoro TpeyroibHuka 40 M. Haiiaute ocHoBaHue pas-
HoGeapeHHOro TpeyronbHuka. [10 m.]
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2. B ocrpoyronbHoM TpeyronbHuke MHP u3 cepeauHbI OCHOBa-
HUsT MP BoccTaBileH IepIeHAUKYJISIp [0 TepecedyeHust ¢ 60KOBOM
croporoit MH B Touke K. Touku K u P coeAuHEHBI OTPe3KOM.
Haiigute PK, ecnu otpe3ok MK pasex 13,7 M. [13,7 m.]

3. B paBHOGeapenHoM TpeyrosbHuke ABC Ha ocHoBaHuu AC oT-
meveHbl Touku D u E tak, utro AD = EC. Jlokaxxute, 4To Touku D
u E paBHOyznajeHbl OT BepIIUHbI B.

1. JlokaxuTe, 4TO cepeMHBI CTOPOH paBHo6enpeHHoro Tpeyrob-
HUKa TaKKe SABJISIOTCS BepIIHHAMU PaBHOGePEHHOrO TPeyTroJIbHY-
Ka.

2. JlokaxuTe, YTO CepeAUHBI CTOPOH PABHOCTOPOHHErO TPEyroJb-
HUKAa TaKd>Xe SIBJISIOTCS BepUIMHAMU PAaBHOCTOPOHHEro TPeyroJbHU-
Ka.

3. ¥Yrox K tpeyronbuuka KMH pasen yriay P tpeyromsauka PAC,
u3BecTHO Takxe, 4To KM = 23 M, KH = 21 M, PA = 21 wm,
PC = 23 M. Cpasuure Tpeyronvuuku KMH u PAC. Kakoit yron
tpeyroabHuka PAC paseH yriy M tpeyroapauka KMH? Kaxk ero
HalTH?

=

§ 3. MEJIUAHA, BUCCEKTPUCA U BBICOTA
TPEYTOJIbHHUKA

CIIPABOYHbDII1 MATEPHAJ

1. Boicomoi mpeyzonvHuKa, onyluieHHOM U3 JaHHOM BepIIUHBI, Ha-
3bIBAETCSl IepIIeHAUKYJISIP, NPOBeJeHHbIN M3 3TOH BepUIMHBI K psi-
Moii, cofepikalieil IPOTUBOIEXKANIYIO CTOPOHY TPeyroJbHUKA.

2. Ha pucynke 27 BK — BbIcOTa TpeyroJbHHKa, KOTOpasi 0603Ha-
yeHa GyKBoH A.

3. Buccexmpucoi mpeyzonvHuKa, IpOBeAEHHOM U3 JaHHON BePIIH-
HbI, Ha3bIBAaeTCSI OTPe30K 6ncceKTpncm yria TpeyroJbHHMKa, COe[H-
HSIOUMI 3Ty BepUIMHY C TOYKON Ha npomsonexcamen CTOpOHe.

4. Meduanou mpeyzonvruka, TIPOBE/[eHHOM U3 aHHOM BepIIMHBI,
Ha3bIBaeTCs OTPE30K, COeJUHSIONIUN 3Ty BEPIIUHY C CepeJuHOMN IIpo-
THBOJIEXAIeHl CTOPOHBI TPEyTOJbHUKA.

5. Ha pucynke 28 BK — MeauaHa TpeyroJibHHKA.

6. B paBHOGepEHHOM TpeyrOJbHHUKE Me/MaHa, IPOBeJeHHas K oc-
HOBAHMIO, SBJISIETCSI GUCCEKTPHUCOM M BBICOTOM.

B B
h h
A K C K A C
Puc. 27
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Puc. 28 Puc. 29

3AJJAYA C PENIEHHMEM

3agaua. Menunana, mpoBeJjeHHasi K OQHON U3 6OKOBBIX CTOPOH paB-
HOGe[peHHOr0 TPeyroJbHUKA, [Je/IUT ero IepUMeTp Ha JBe YacTH JJIH-
Hoit 15 u 6 M. HaliauTe CTOPOHBI TPEyroNbHUKA.

Pemenue. 1. [lycto ABC — panHblil paBHOGeApEHHDBIH Tpe-
yronbuuk, AD — meauana (puc. 29).

2. Tak xak AD — meauana kx cropoe BC, To BD = DC. O6o3na-
yuM BD y4epes x, Toraa AB comepxxut 2x.

3. Ilo ycnoBuio 3agaun AB + BD = 15, wim 2x + x = 15, oTKyaa
x = 5. CnenoBarenvuo, AB =10 M, a BD = 5 M.

4. Ilo ycnosuio 3agauu AC + DC = 6, noacraBuB HaiijleHHOe 3Ha-
yeHue DC, umeem AC + 5 = 6, otkyga AC = 1.

5. Croponb! Tpeyronpauka 10 M, 10 M, 1 M.

KonTpoasubie Bompoch

JlaiiTe onpenesneHue 6GUCCEKTPUCH TPEYTOJbHHKA.

UYro obimero Mex gy 6HCCEKTPHCOM yria U 6HCCEKTPUCOM TPeyroib-
HHUKa?

Kakoii oTpe3ok Ha3bIBalOT MeJUaHOM TPEYrOJbHUKA?

HaiiTe onpeneseHHe BHICOTbI TPEYTOJbHUKA.

B xakoM TpeyronbHHKe BbICOTAa, GHCCEKTPHCA M MeAMaHA, IIPOBe-
JAeHHble M3 OLHOI BEpUIMHbI, COBIAAAIOT?

BepHo 11, yTo B paBHOGeApeHHOM TPeyTONbHUKE MeJuaHa, [IPOBe-
AeHHaf K OCHOBAHMUIO, SIBJISIETCSI BBICOTON M GucceKTpUCOii?
Jlokaxxure, 4TO B PAaBHOCTOPOHHEM TPEYTOJbHUKE TPH MeJHaHbI,
BBICOTBI U GHCCEKTDPHCHI PaBHBI.

N AR e

JAMAAKTUYECKHUI MATEPHMAJ

A. 1. IlepumMerp paBHOGePEHHOTO TPEYTOJBHUKA paBeH 1 M, a ero ocHo-
BaHue pasHo 0,4 M. Haliqure 60KOByIO CTOPOHY M OTpe3KH, Ha KOTO-
pble MeaKuaHa JeJuT 60KoByIO cTopory. [0,3 M u 0,15 M.]

2. JloxaxkuTe, 4TO B PaBHOGEPEHHOM TPEyTOJbHUKE: a) GHCCEKT-
PHCBI, IPOBe/IeHHbIEe U3 BePIIMH [IPM OCHOBAHMH, PAaBHbI; 6) Meana-
Hbl, IPOBEACHHbIE U3 BepIINH IIPH OCHOBAHUHU, PABHDI.
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3. Hokaxure, 4TO B paBHOGeJPEHHOM TPEYTOJbHUKE BbICOTA, OILy-
IIeHHasi HA OCHOBaHMe, SIBJISIETCS MEAUAHOM U GUCCEKTPHUCOM.

B. Mloxasxure, uyTo B paBHbIX Tpeyronbuukax ABC u A,B,C;: a) mMequa-
HbI, [IPOBe/IeHHbIe 13 BePIINH PaBHBIX yriaoB A u A,, paBHbI; 6) Guc-
CEKTPHCBI, IIPOBeJeHHbIe U3 COOTBETCTBYIOIIMX BepIINH, PaBHBI.

§ 4. IPU3HAKH ITAPAJIVIEJIBHOCTHU IIPAMBIX
CIIPABOYHBI MATEPUAJ

1. /IBe mpsiMble, ITapaiiyieIbHble TPeTbell, MapaJiesbHbl.

2. Eciu gBe npsimbie AB u CD nepecedennl Tperbeit MK, To npsi-
masi MK nasbiBaercs cexyueii (puc. 30).

3. Yrabl, KoTOpble 06pa3yloTcs NMpHU IepecedeHuH NpsAMbIX AB u
CD cexymeit MK (cM. puc. 30), UMeOT celManbHble HA3BAHHUS:

a) L1u LS5, £L2u £6,

Z3u /L7, L4u L8 §— coomeemcmeentvie;
6) £L3u L6, LAu LS — enympennue nakpecm nexaujue;
B) Z1 u<s8, £L2u L7 — eHewnue naxpecm rexaujue;
r) £3u 45, £L4u L6 — enympennue 0OHOCMOPOHHUE;
R) £1m L7, £2u L8 — enewnue oOHOCMOpOHHUE.

4. 13 cBolicTBa CMEXHBIX YTJIOB CJIEAYET, YTO €CJIH YIJbl OJHON
napbl BHYTPEHHHUX HAKPECT JIeXKAIIUX YIJI0B PaBHbI, TO U YIJIbI APY-
rofl mapbl BHYTPEHHHX HAaKpeCT JeXallUuX YIJIOB TOXe DaBHbBI, a
CyMMa BHYTPEHHHX OZHOCTOPOHHHUX YIJIOB KaXkJoil mapbl paBHa 180°
(puc. 31).

5. Ecmu BHyTpeHHMe HaKpecT JIeXKalllie YrJ/bl PaBHBI UM CyMMa
BHYTPEHHHUX OJHOCTOPOHHHX yryioB paBHa 180°, To mpsiMbie mapas-
nenvHbl (cM. puc. 31;).'

6. Uepes TouKy, He JIeXKalIyI0 Ha JAaHHOM MPSIMOii, MOXKHO IIPOBeC-
T [apajijejbHYIO eif MPsIMYIO U TOJbKO OLHY.

7. Ecnu nBe mapaJienbHble IPsIMbIe IlepecevY€Hbl TPETbEl MPSIMOi,
TO BHYTPeHHHe HaKpeCT JieXalllie YIJbl PaBHBI, @ CyMMa BHYTPEHHUX
OJHOCTOPOHHMX yTJIOB paBHa 180°.

Puc. 30 Pnc. 31
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/ / 4{3

7 7

Puc. 32 Puc. 33 Puc. 34

8. /IBe npsiMble, eplieHAUKY ISIPHbIE TPeTbel, apaienbsbl. Ecau
npsiMasd, NMepreHANKYyIsIpHA K OJHOM M3 Napaijie/]bHbIX MPSAMBIX, TO
OHA NepIeHAUKYJISIPHA ¥ K APYroil.

3AZIAYH C PEHIEHHMSIMH

3anava 1. /IBe mapaiesbHble psIMble TlepecedeHbl TpeTbeir. Ma-
BECTHO, YTO Pa3HOCTb ABYX BHYTPEHHHX OHOCTOPOHHHX YIJ/IOB PaBHA
30°. Haitaute stu yrisr.

Pemenue. 1. Ilycts ycaoeuio orBevaer pucyHox 32.

2. Yrabt 1 ¥ 2 BHyTpEeHHHe OAHOCTOPOHHME, UX CyMMa paBHa 180°,
T. €.

Z1+ 22 =180°. 1)

3. O6osnauyuM rpanycHyio Mepy Z 1 uepe3 x. Ilo ycaosuio
£2-x=30° umu £2=30°+ x.

4. IoacraBum B (1) 3Hauenus yrinos 1 u 2, nonyuum x + 30 + x =
= 180. /

Pemas aT0 ypaBHeHue, monyunMm x = 75°, 1. e. L1 =75°% a £ 2=
= 180° — 75° = 105°.

3anava 2. /Ipe napasesnbHble OpsAMbIE NepecedeHb! TpeTbelt. Ma-
BECTHO, YTO CyMMa [AByX BHYTPEHHMX HaKpeCT JIeXAIIUX YIJIOB paB-
HbI 150°. YeMy paBHBI 8T yIJIBI M OCTaJbHblE IIECTH?

Pe m e v u e. 1. Ilycts ycnoBHIO 3aJa4M COOTBETCTBYET pHCY-
Hok 33.

2. Yraet 1 u 2 BHyTpeHHHe HAaKpeCT JIeXAIlHe, CJeOBATENbHO,
oHu paBHbl. CyMMa 5THX yIJIOB IO yCIOBHIO 3a4a4d paBHa 150°, Tor-
aa Z1=24£2=173°

3. Haiinem ocrambubie yrasl (puc. 34): £1=4£3=75°n £2 =
= £7 =75° (Bepruxasnbubie). Yrao 4 u 5, 6 u 8 paBHBI KaK BepTH-
KaJbHble, a2 £ 5 = £ 6 KaKk BHyTpeHHHe HaKpecT Jexamue. Bce nepe-
4HCJIeHHbIe YIibl 4, 5, 6 u 8 paBHBI Mexay coboii u paBHbI mo 105°,
Tak Kak £4 + £3 = 180° a £4 = 180° - £ 3.

4. Ilomyunmu 4yersipe yria mo 75°, verbipe yrza mo 105°.

21



“oos W

22

KonrpoJbHble BOIpocht

O6bsicHuTe, KaKMe Yribl Ha3blBalOTCS BHYTPEHHMMH OJHOCTOPOH-
HuMu. Kakue yriibl HasblBaloTCsi BHYTPEHHMMH HaKPeCT JIeXKaIlu-
Mu?

CéopmynupyiiTe mpusHAKU MapasieIbHOCTH MPSAMBIX.

KakoBo B3auMHoe pacrosioxeHue AByX [PSMbBIX, EPIIEHAUKYJISAp-
HBIX OJHOM U TOM ke NPSMOM?

. Ha nnockocru JaHbl JBe TOYKH. MHoro ju nap napaJjejbHbIX

IIPSAMBIX MOXXKHO ITPOBECTHU 4Yepe3 3TU TOYKH ?

. .O6’bHCHI/ITe, noyeMy 6HCCCKTpHCbI ABYX COOTBETCTBEHHbIX YIJIOB

[pH MApaJIIeIbHbIX IPSAMbBIX, IepeceYeHHbIX TpeTbeil, He MOTYT
IlepeceKaTbCsl.

. MosxHO 11 yTBep>kJaTh, 4TO [Be NPSIMble, lTapaJijieJibHbIe TPETbeH,

napaJijieJIbHbl MeXAy co6oii?

AUAAKTUYECKMIA MATEPHUAJ

1. Onun U3 yrioB, KOTOpbie 06pPa3yiOTCsl NIPU IIEPECEYeHUH ABYX
napa’jienbHbIX NIPSIMBIX ceKylel, paBeH 72°. Haiiaure ocrtanbHble
ceMb yruoB. [Tpu yria mo 72°, a yetnipe yria mo 108°.]

2. Pa3HocTb JBYX BHYTPEHHUX OJHOCTOPOHHUX YIJIOB IIPH ABYX
napajenbHbIX IPSIMBIX U ceKyuleir paBHa 40°. Haiiaute aTi yribr
U ocranbHble mectb. [Uernbipe yria mo 70°, a vetbipe no 110°.]
3. CymMa 1ByX BHYTPEHHHX HaKpeCT JIeXKAIUX YIJOB IIPU ABYX
MapaJyieIbHbIX IIPSMbBIX U ceKymel paBHa 40°. Haitaure aTi yribt
U ocTrasbHble mecTb. [Uerbipe yria mo 20°, a vernipe mo 160°.]
1. Oqun u3 yrioB, KoTopble 06pa3yioTCsl IIPU IIEpPeceyeHnH ABYX
napajjeibHbIX NPSMBIX ceKyluei, paBeH 30°. Moxker i1 oauH U3
OCTaJIbHbIX ceMHU yriyioB paBHATbes 70°? [He moxer.]

2. Ilpsambie MK u OP mepeceyeHbl TpeTbeil mpsiMoit, L1 = £2
(puc. 35). Napannenvunt nu npsmbie MK u OP? [[la, mapan-
JIeJIbHBL. | .
3. Ilpsimbie AB u CD mnepecevens npsamoit MK, £ 1 =72° a £2
B 1,5 pa3a MeHbine cMexxHoro ¢ HuMm (pmc. 365. JlokaxxuTte, 4TO
npsimble AB u CD mnapaJiesbHbl.

1. JlokaxxuTe, 4TO 6HCCEKTPHUCHI ABYX BHYTPEHHHX OJHOCTOPOHHHUX
YTJIOB, 06pa30BaHHBIX IIPYU Ilepece¥YeHUH ABYX NapasieJbHbIX Ipsi-
MbIX TpeTbed NpsMOH, 06pa3yIoT IPSIMOM YroJl.

2. [IBe napaJyesbHbIe IIPSIMble TepeceYeHbl TPeTbeil IMpsIMOil, IpH

11d
STOM O/MH M3 BHYTPEHHHUX YIJIoB paBeH —g- . Ilox KakuM yriom

M A« B 7
M / X
2

0 2)’ P A D

Puc. 35 Puc. 36




BHeuwHul 2
yeon L3=L1+L2

Puc. 37 Puc. 38
€ero 6I/ICCBKTPHC& IepeceKkaer Ka)l(lIyIO H3 MapaJijieJIbHbIX HPHMI)IX?
14 ud
16 > 16 °
3. Ipe mapasiesbHble IpsiMble IlepecedeHbl TpeTbeil mpsiMoit. Cym-

Ma TpeX yIJIOB: BHYTPEHHETr0, BHyTPEHHErO0 OJJHOCTOPOHHEro ¢ HUM
H BHYTPEHHErO HaKpeCT JieXXalllero ¢ MmepBbIM YIJIOM — paBHa

2 \ \
3—7—d . HaiiquTe yros, cOOTBETCTBEHHBIN C MepPBbIM BHYTPEHHHM.

5]

§ 5. CYMMA VIJIOB TPEYIOJIbHUKA
CIIPABOYHBI MATEPHAJ

1. CymmMa yrioB TpeyrosnbHuka paBHa 180°.

2. Y mo6oro TpeyroibHHKa XOTsl 6bl B2 yrjia OCTpbIE.

3. Y paBHOCTOPOHHETO TPEYTOJbHMKA BCE YIJbl PAaBHbI, KaX bl
u3 Hux 1o 60°.

4. Brewnum yeaom TpeyrolbHUKA NPU JAHHOM BeplIMHE Ha3biBa-
€TCA YroJ, CMeXHbI C YrjloM TpeyrojbHHKa IIPH 3TOil BepliuHE
(puc. 37). .

5. Uro6bl He MyTaTb yros TPeyroJbHUKA NPH JAHHOH BepIIMHE C
BHEIIHMM YTJIOM IIPH STOH e BepIIMHE, ero Ha3bIBAIOT GHYMPEHHUM
yenom.

6. BremHuii yron TpeyroJbHHKa paBeH CyMMe ABYyX BHYTpPEHHHX
yTJIOB, He cMexHbIX ¢ HuM (puc. 38).

7. BHemHuit yros TpeyroabHUKa GoJblie JI060ro BHYTPEHHETO yTJa,
He CMEeXKHOrO C HUM.

3AJIAYH C PEIEHUAMH

3anava 1. OnuH U3 cMexXHBIX yIioB paBeH 44°. Uemy paBeH apy-
roi?

Pemenue 1. Cymma cMeXHBIX yrioB paBHa 180°, T.e. L1 +
+ £ 2 = 180° (puc. 39).

2. O6osnaunM rpafycHyio Mepy yria 2 dYepes x, Toraa 44 + x =
= 180. Pemast mosmyyeHHoe ypaBHeHHe, HaxoauM, 4To ¥ = 136°. Cre-
AoBaTesbHO, yroa 2 paBeH 136°.
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C A

X+15 X
N2 x-30° X

8 A B o mMm C

Puc. 39 Puc. 40 Puc. 41

3anava 2. I'pagycHbie MEPBI CMEXHBIX YTJIOB OTHOCATCS Kak 2 : 7.
Haitgure atut yrisi.

Pemenue. 1. O6o3HauuMm 4Yepe3 X rpagycHyiO Mepy OAHOM
YacTH, Toraa £ 1 cogep>xur 2x, a £ 2 COAEpPKHUT 7x.

2. Ilo ycnoBuio 3ajaun cocraBuM ypaBHeHue 2x + 7x = 180, x =
20°. Orciona cnexyer, yto £1 =2.20°=40°u £2 =7 - 20°
140°.

3anaya 3. Haitgure yrusl TpeyroibHUKa, 3Hasi, YTO OAMH U3 HHX
Ha 15° Gousbinte, a gpyroit Ha 30° MeHbIIE TPETHETO.

Pemenue. 1. Ilycro ABC — paunbiii Tpeyroabuuk (puc. 40).
OG6o3nayuM rpagycHyio Mepy yria A 4epe3 X, Torga rpaaycHasi Mepa
yrna C paBHa x + 15, a £ B = x — 30.

2. Tak Kak cyMMa BHYTPEHHHMX YIJIOB TpeyroJbHHKa paBHa 180°,
TO moayyaeM ypasHenue x + (x + 15) + (x — 30) = 180. Pemas ero,
monayyaeM x = 65°.

3. TakuMm o6pasoM, LA = 65°, L B =35°u £ C = 80°.

KonrposbHble BOpoCH!

. Uemy paBHa cyMMa BHYTPEHHHX YIJIOB TPEyroJbHHKA?

. Uro Takoe BHEMHHI yros TpPeyroJbHHUKa?

. Moryr 11 Besikue Tpu yria (oTanYHBbIE OT HyJIEBOTO), CyMMa KOTO-

pbix paBHa 180°, 6biTb yriaMu TpeyroJbHHKA?

4. B paBHOCTOpOHHEM TpeyroJbHHUKe IpoBeJeHbl ABe MeguaHbl. Uemy
PaBeH OCTPHIi Yyros MexXAy HUMHU?

5. MoxeT U yros mpu OCHOBaHHUM paBHo6e11peHHoro TpeyroJbHHKa
ObITH TYIIBIM?

6. KakoB BHA TpeyroJbHHKa, eCJM OAMH M3 €ro BHYTPEHHHX YTJIOB
6oJIbIlle CMEKHOrO C HUM BHEIIHEro yriaa? paBeH CBOEMY CMeXXHO-
My?

7. HasoBuTe BUX TpeyroJbHHMKA, €CIM OAUH €ro Yroj paBeH CyMMe
ABYX APYTHX YIJIOB; GOJIbllle CyMMBbI ABYX APYTHX YIJIOB.

8. Moxer /u: a) Gonbmit yros TpeyroabHHKa 6biTb MeHbme 60°;

6) MeHbIIMH yrosx TpeyroabHuKa 6bITh Gosbie 60°?

w N =
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AMJAKTUYECKUI MATEPHAJ

A. 1. B TpeyroibHuKe oauH U3 yrioB paBeH 40°, apyroi 75°. Haii-
A¥Te TPETUH yrou TpeyroabHuka. [65°.]
2. B paBHOGeApeHHOM TpeyroJbHUKE YroJ IpH BepllMHEe paBeH
32°. Haitaure yryibl npu ocHoBaHMH. [74°.]
3. B paBHOGespEeHHOM TpeyroJbHUKE YroJ P OCHOBAHHHM paBeH

%d. Haitqure yron mpu BepuuHe. [%d]

4. Yruol TpeyronbHuka otHocsaTes Kak 1 : 2 : 3. Haitaure stu
yrabl. [30°, 60°, 90°.]

b. 1. B TpeyrombHuke ofuH u3 yriaoB 50°, a pasHOCTb ABYX APYTHX
10°. Haitaure stu yransl TpeyroapHuka. [70°, 60°.]
2. Haiiqute cyMMy BHELIHUX YIJIOB TPEYTOJIbHUKA, B3ATHIX 110 OJHO-
My IpH Kaxkjoil BepmmuHe. [360°.]
3. OnvH M3 BHEIIHUX YIJIOB PaBHOGEAPEHHOTO TPEYroJbHHKA pa-
BeH 100°. Hajigure BHyTpeHHHe yruiel TpeyroibHuka. [80°, 80°,
20° uam 80°, 50°, 50°.]
4. [Isa yrna TpeyroibHHKa OTHOCSITCS Kak S : 7, a TPeTHit yroa Ha

%d 6onbire mepsoro yria. HafianTe Tperuil yrosn TpeyrosibHH-

14
—d.
2]

B. 1. B tpeyronbuuke ogun yron 60°, a apyroit 40°. Haiigure yron
MeXx 1y 6ucceKTpucamu aTux yruos. [130°.]
2. B tpeyroabruke oguH yroa 50°, a apyroit 60°. Haiigurte yron
MeX[Jy BBICOTaMH, IIPOBeJEHHbBIMHU U3 BepIIMH 8TUX yrjoB. [110°.]
3. Borpasute yepes yrIibl IIpH OCHOBAaHMM TPEYTOJbHHKA YTOM X

1
Mex/ly ero BbICOTOM u 6uccexTpucoit (puc. 41). l:‘i («C -«B) ]

§ 6. MIPSIMOYTOJIbHBIN TPEYTOJIBHUK.
INPU3HAKH PABEHCTBA IIPAMOYTOJIbHBIX
TPEYTOJIbHUKOB

CIIPABOYHDII1 MATEPHMAJI

1. TpeyronbHUK Ha3bIBACTCS NPAMOYZOALHLIM, €CIH Y HErO eCTb
IIPSIMOH yTOJI. ,

2. Octpble yribl NIPAMOYTONBHOTO TPEYrOJAbHUKA AONOMHSIOT APYT
apyra go 90°.

3. Cropona mpsIMOYroJibHOrO TPEYTrOJbHUKA, MPOTHBOJEXKAINAS
IpSIMOMY YTJIy, Ha3blBaeTCs 2unomeHy3o0w, [Be APYrHe CTOPOHbI Ha-
apiBatoTcsi kamemamu (puc. 42).

4. IIpsamoit,yrom o603Havaercs TaK, Kak MOKAa3aHO Ha pPUCYHKe 43.
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Kamem

Puc. 42 Puc. 43

5. TlpusHaku paBeHCTBAa NPSIMOYTOJNbHBIX TPeyroJbHUKOB. [[Ba
tpeyronbuuka ABC u A\B,C,, rne £ C = £ C, = 90°, paBHbI, ecnu
BBINIOJIHSIOTCSL caeayomue yciaobusi (puc. 44):

1) AB=AB, u £A= £ A, (1o runorenyse 1 ocTpoMy yriy);

2))BC=B]C1 u LA=ZA, (10 KaTeTy W NPOTHBOJIEXAIIEMY

ray);
Y 3) AB=A,B, nu BC = B,C, (no runorenyse u xatery).

B By
A C 4 [ c A

Puc. 44 Puc. 45

6. B npsaMoyrosbHOM TpeyroJbHUKE KAaTeT, IIPOTHBOIEXKAIHHA YTy
30°, paBeH IOJIOBUHE TMIIOTEHY3BI.

3AJIAYH C PEHIEHUSIMHU

3anava 1. Haiiaure yripl npsiMOyrosbHOTO TPEYroJbHUKA, 3HA,
4TO OCTpbIe YIJIbl OTHOCATCS Kak 1 : 2.

Pemenue. 1. B npsMoyronbHOM TpeyroabHuKe yroi A paBeH
90°, a cymMmMa AByX ApYrux yrioB cocraBisieT Takxe 90° (puc. 45).

2. Ilo ycnoButo £ C : LB =1:2.

3. O6osnauum rpagycHyio mepy yriaa C depe3 x, torga yroa B
COEPXKUT 2X.

4. CocraBuM ypaBHeHHe U pemuM ero: x + 2x = 90, 1. e. 3x = 90,
um x = 30.

S. CuenoBarenpuo, £ C = 30°, £ B = 60°.
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3anava 2. B npsiMOyrosbHOM TpeyroJib-
HHUKEe OJMH U3 OCTPBbIX yrJIoB paBeH 60°, a
CyMMa I'MITOTEHY3bI U MEHBIIIEro KaTeTa paB-
Ha 18 M. Haiiaute rumotenyay.

Pemewnmue. 1. Ilyctre ABC — nan-
HbI T PSMOYTOJNbHBIH TpPeyroJlbHUK
(puc. 45), rae £ B = 60°, Torna £ C = 90°—
- 60° = 30°. A B

2. O6o3uauum AB uepes x, Torna BC Puc. 46
CONEPXKUT 2%, TaK KaK B IPSIMOYTOJbHOM
TPeyTOJbHHKe KaTeT, IpoTuBosexxamuil yriy 30°, paBeH IOJIOBHHE
TUIIOTeHY3bl.

3. ITo ycnoBuio 3aayu cocTaBuM ypaBHeHHe X + 2x = 18, pemas
ero, nojuydyaem x = 6.

4. CnegoBatenbHo, AB = 6 M, BC = 12 M.

KoHTpoJibHBIE BOTIPOCHI

Kakoi TpeyroJIbHUK Ha3bIBa€TCs IPSIMOYTOJIbHBIM?

B xakoM TpeyroibHUKe OfHAa U3 €ro CTOPOH SIBJSIETCS NPOEKIel
JApYToi CTOPOHBI?

TouHo nu chopMmynupoBaHa Teopema: «Bce TOUKM 6GHcceKTpHChI
yTJia OAMHAKOBO YAAJIEHBI OT CTOPOH 3TOTO yIja»?

W3BecTHBI yriIbl IPSIMOYToJIbHOrO TpeyroabHuka. Kak Haiitu yrubi,
o6pa3syeMble KaTeTaMHU C BBICOTOMH, OIYIIEHHOH HA HIIOTEHY3Y ?
CdopmynupyiiTe NIpu3HaKU paBeHCTBA MPSIMOYTOJNBHBIX TPEYTOJIb-
HHUKOB.

©“ooA~ W e

AUAAKTUYECKHI MATEPHAJ

A. 1. BuccexTpuca yria npu BepuIHe PaBHOGEAPEHHOrO TPEYToJb-
HUKa obpasyeT c ero cTopoHoif yron 60°. Haiigute BbicOTy Tpe-
YTONbHMKA, IPOBE/IeHHYIO U3 5TOMU >Ke BepIIUHbI, eC/IH ero 60KoBast
cTopoHa paBHa 25 M. [12,5 m.] ,

2. Haiiqute anuHy oTpe3ka x Ha pucyHke 46. [25 M.]

3. B npsMoyronbHOM TpeyrosbHUKe OAWH M3 YIJIoB paBeH 60°,
CyMMa THIIOTEHY3bl M MeHbllero karera 45 M. Haiiaure anuny ru-
noreHy3si. [30 m.]

4. B npsMOyro/IbHOM TPeyroJbHIKE OAMH OCTPbIH yros paBeH 45°.
Haiiaure kateTnl, ecnu ux cymma pasHa 36 M. [18 M, 18 M.]

5. OnuH U3 yrioB IPSIMOYTrOJIBHOTO TPEyroibHUKa paBeH 60°, a
CyMMa TMIIOTEHY3bl U MeHbIIero kartera paBHa 26,4 M. Haiiaure
runoteny3y. [17,6 m.]

=

o d M
1. B npsAMOyroibHOM TpeyroJibHUKE OCTPbIA Yroi paBeH 7 - Haii-

AUTe TMIIOTEHY3y, €CIM B CyMMe C OIIyI[eHHOM Ha Hee BbICOTOM OHa
cocraBiasieT 12 M. [8 M.]

2. JloxaxuTe, YTO TPEYTOJbHUK PaBHOGEeIPEHHBIH, eCIM OH UMeeT
[Be paBHbIE BBICOTHI.

27



B. 1. B npsamoyronbHoM Tpeyrosnbunke ABC £ A = 30°, BM — Me-
AuaHa, MpoBeJdeHHas: K IUIoTeHy3e. [[okaXkuTe, YTO OOWH M3 Tpe-
yronbHukoB ABM u MBC paBHOCTOpOHHHIA, a Apyroii paBHOGend-
PEHHBIH.

2. JlokaXkuTe, 4TO €CJIH [JJMHA MeJUaHbl TPEYroJbHUKA paBHAa IIO-
JIOBHHE [IIMHBI CTOPOHDI, K KOTOPOIl OHAa IIPOBeA€Ha, TO TPEYroJib-
HHUK IIPSMOYTOJIbHBIA.

3. B paBHOCTOpOHHEM TpeyronbHuke ABC npoBejeHa 6ucceKTpuca
AD. Paccrosinue ot Touku D fo npsimoit AB paBHo 6 cMm. Haitgure
AD. [12 cMm.]

§ 7. CYIIECTBOBAHHUE H EAUHCTBEHHOCTbD
NEPNEHAUKYJISAPA K IPAMOM

CIIPABOYHDBIN MATEPHAJI

1. Y3 n1060# TOYKH, He JNexKallell Ha JaHHOU NPSAMON, MOXKHO oIyc-
TUTDb Ha 3Ty IpPAMYIO NepPIeHANKYJSIP U TOJbKO OIHH.

2. JlnvHa nepHeHAUKYJsSIpa, ONYLIEHHOIO W3 AAaHHOM TOYKH Ha
IPAMYIO, Ha3bIBAETCSI PACCMOAHUCM OM MOUKYU 00 NPIMOU.

3. Paccmosanuem mexoy napanrieloHbiMu NpAMbIMU HA3bIBAeTCS
paccrosinue OT KaKoi-HMOYab TOYKM OLHOMN IpPSMOH A0 ApYyroi mps-
MOIi.

4. PaccTosiHHSI OT BCeX TOYEK NPSMOIM A0 IMapaJjesbHON MPsSMOi
PaBHBI.



IJIABA III

§ 1. OKPY>XHOCTbH
§ 2. 3BAJAYHY HA IIOCTPOEHUE
1. UYTO TAKOE 3AZIAYH HA ITOCTPOEHUE
2. [IOCTPOEHHE TPEYTOJIBHUKA C 3AJAHHBIMU
SJIEMEHTAMH
3. IOCTPOEHME VYTIJIA, PABHOTO TAHHOMY
4. IOCTPOEHUE BUCCEKTPHUCHI YIJIA
5. TEOMETPUYECKOE MECTO TOYEK.
METOJ TEOMETPUYECKUX MECT
§ 3. YIUIbI, BMUCAHHBIE B OKPY>XKHOCTb

§ 1. OKPY)KHOCTD
CIIPABOYHDBI# MATEPHAJ

1. Oxpyxrocmoio HasbiBaeTcsi pUrypa, KOTOpasi COCTOMT M3 BCeX
TOYEK IIJIOCKOCTH, PaBHOYJAJE€HHbIX OT JaHHON TOYKH. DTa TOYKA Ha-
3bIBAETCS YEHMPOM OKPYKHOCTH.

2. PaccTosiHMe OT TOYKM OKDY>XHOCTH [0 ee IIEHTpa Ha3blBaeTcs
Paouycom OKpPy>KHOCTH.

3. Paduycom HasbiBaeTcsl Takke JIOGOH OTPE3OK, COEXMHSIOIIMH
TOYKY OKPYXHOCTH c ee entpoM (puc. 47).

4. OTpe3oK, COeIUHSIOMMA [Be TOYKH OKPY>XHOCTH, Ha3bIBaeTcs
xopdoti (cMm. puc. 47)

5. Xopaa, MpOXOAAIAst Yepe3 LEHTP OKPY>KHOCTH, Ha3bIBAeTCS
duamemponm (cm. puc. 47).

6. Oxpyxnocms Ha3BIBAETCSI ONUCAHHOT 0KOI0 MPEYZONLHUKA, €CITH
OHa TIPOXOJUT 4epe3 Bce ero BepmuHbl (puc. 48).

7. LleHTp OKPY>XHOCTH, ONHCAHHOM OKOJIO TPEYTOJNbHHUKA, SABJSET-
sl TOYKOH mNepeceyeHHs IepIeH/UKYISPOB K CTOPOHAM TPeyroJbHU-
Ka, IIpOBe/JeHHbIX Yepe3 cepeAUHBI 3THX cTopoH (cM. puc. 48).

8. IlpsiMas, mpoxoasinas Yepe3 TOYKY OKPYXXHOCTH NepIeHIUKY-
JISIPHO K pajuycy, IpoBeJleHHOMY B 3Ty TOYKY, Ha3bIBAETCSA KACAMEND-

Puc. 47
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i\a

Puc. 49 Puc. 50
a) d)
Puc. 51

noit. JIpu 5TOM faHHas TOYKA OKPYIXKHOCTH HA3bIBaeTCs MOYKOU Kaca-
nus (puc. 49).

9. Oxpysxnocms HA3BIBAETCS GNUCAHHOU 8 MPEY2ONbHUK, €CNIA OHA
Kacaercsi Beex ero cropon (puc. 50).

10. HenTp OKPY’>XHOCTH, BIIUCAHHOI! B TPEYrONbHUK, SIBJISIETCS TOY-
Kol nepecedenusi ero 6uccekrpuc (cM. puc. 50).

11. [IBe oKpy’kHOCTH, MMelOIIKe OGIIYIO TOYKY, KacaloTcsi B 5TOU
TOYKe, €CJIH OHM MMEIOT B 3TOM TouKe o6uryio kacatenbHyio (puc. 51).

12. Kacanue oxpyxnocmeii Ha3bIBaeTCsl 6HYMPEHHUM, €CIIA LEHT-
Pbl OKpY’KHOCTell JIeXxaT 110 OJHY CTOPDOHY OT MX oflieil KacaTeJbHO
(cM. puc. 51, a). ,

13. Kacanue oxpyxnocmed Ha3BIBAETCS GHEUHUM, €CIIA IEHTPbI
OKPY>KHOCTEH JIe)KaT 110 pa3Hble CTOPOHBI OT UX OOIIeil KacaTelbHON
(cm. puc. 51, 6). .

14. JIBe OKPY>XHOCTH Ha3bIBAIOTCS KOHYUEHMPUUECKUMU, €CIIA OHU
umeioT o6imui uentp (puc. 52).

15. Ecnu 13 ToYKH A npoBeJieHbl ABe KacaTeJlbHbIE K OKPY>KHOCTH,

B8
0 A
C
Puc. 52 Puc. 53
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TO oTpe3ku AB u AC paBHBI, a EHTP OKPY>KHOCTH JIEKHUT Ha 6HCCEKT-
puce yrna mexay numu (puc. 53).

16. YacTb niockocTH, orpaHMYeHHasi OKPY>KHOCTbIO, HAa3bIBAETCS
Kpyeom.

3AZ1AYH C PEINEHUSIMH

3dagaya 1. B xpyre naHbl [Be B3aMMHO NepIeHAUKYJISPHbIE XOp-
Ibl, KaXKaas U3 HUX JIeJIUTCsT Apyroi Ha aBa orpe3ka 3 u 7. Haiiqurte
PaCCTOSIHUS OT I[EHTPA A0 KAKJON XOpJbl.

Pemenue. 1. Ilycrb ycnoBuio 3agaun oTBevaeT pUCyHOK 54.

2. Orpesku OK u OM u ecTb paccTOSHHS OT LEHTPa KPyra o
xopa CD un AB.

3. Tpeyroapaux COD paBHOGeapeHHbII, OcHOBaHHE KoToporo CD
paBHo 10. Otpesox OK — BbicoTa Tpeyronbuuka COD, oH e 6yaer
u meauaHoi, nostomy CK = KD = 3.

4. Ilo ycnoBuio CE = 3, cnenosatenbio, EK = KC — EC = 2.

S. OJVQEK — npsamoyronbauk (Tpu yraa mo 90°), mostomy EK =
=0M = 2.

6. Ananornyno HaxoauM orpe3ok OK, KoTopbiit Toxe 6yaeT pa-
BeH 2.

3danaua 2. Xopaa nmepecekaer guaMeTp noa yraoM 30° U JeJUT ero
Ha /Ba oTtpe3ka 2 u 6. HaiiquTe paccrosinue oT ueHTpa [0 XOpAbi.

Pemenwue. 1. IIycts ycroBuio 3a5auu oTBeYaeT PUCYHOK SS.

2. llepnenpuxynsp OK, omywenHbii us Touku O Ha xopay DE, u
€cTb HCKOMO€E PACCTOSIHUE.

3. Ilo ycnosuio nmamerp okpyxsoctu AB = 8, Torma pamuyc
OB = 4. ‘

4. ITo ycnoBuio AC = 2, cnenoBaTtenbHo, OC = 2.

5. Tpeyroabuuk COK. mpsiMoyronbHbiit, £ C = 30°, rumorenysa
CO = 2, nosromy KaTeT, npotuBonexamuit yray 30°, paper 1 (OK =1).

Puc. 54 Puc. 55
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KoHTpoJbHbIE BONIPOCHI

1. Yro Ha3bIBaeTCst OKPYIKHOCTHIO?

.

NOUAWN

32

UYro HasbiBaercst paguycom?

Yto HasbIBaeTCs XOpAOii?

UYto HasbIBaeTcsT JUAaMETPOM?

Yro HasbIBaeTCs1 KacaTeJbHOI ?

Kakast okpy>XHOCTb Ha3bIBaeTCsl BIMCAHHOM B TPEYrOJIbHHUK ?
Kaxoe xacanue oKpy>XHOCTell Ha3blBaeTcsi BHEIIHUM, KaKoe —
BHYTPEHHUM?

ANAAKTHYECKHI MATEPHAJ

1. Oxpyxnocru ¢ paguycamu 30 cm u 40 cM kacaloresi. Haiiaure
paccTosiHie MeX/Ay IeHTPaMH OKPYXXHOCTEH B CJIIy4asiX BHELIHEro
M BHyTpeHHero Kacauus. [70 cm u 10 cm.]

2. Yron mexpay paguycamu OA u OB okpysxkHoctu paBeH 60°.
Haitaure xopay AB, ecau paguyc okpyHocTH paBeH 6 M. [6 M.]
3. U3 Touku, snexxamieil BHe OKPY>KHOCTH, NPOBeJeHBI K Hed [Be
KacaTeJIbHbIe, o6pasyiomue yroa 60°. OnpegenuTe BUA TPeyrob-
HHUKA, BEepIIMHBI KOTOPOTO COBIAJAIOT C JAHHOU TOYKOM U TOYKAMU
Kacanus. [ PaBHocTOpOHHUI. ]

4. Haiiaure paguycel AByX OKpY>XHOCTeN, MMEIOIHUX OGIIMI LIEHTP,
ecau AuaMeTp Gouiblllell OKDY>KHOCTH [JeNUTCSI MeHblleil OKpyx-
HOCTbIO Ha 3 yacTH, paBHbI 9 M, 12 M, I M. [1S M u 6 M.]

1. Haiinure yrom Mexay KacaTeJbHBIMU, IPOBEAEHHBIMH K OKPYX-
HOCTH U3 OXHON TOYKH, €C/I PACCTOSIHUE OT 3TOH TOYKHU [0 IIeHTpa
OKPY>XHOCTH paBHO ABYM paauycam [60°.]

2. KacarenbHble, IpoBejeHHbIE U3 TOYKH A K OKPY>KHOCTH paguy-
ca R, nepmeHaukyasipHbl. OnpelenuTe OTPe3KH S3THX KacaTelib-
HBIX, OTpaHUYeHHbIE JaHHOH TOYKOM U TouKaMu Kacauusa. [ Otpes-
KH KacaTeJIbHbIX PaBHBI paguycy.]

3. Paguycel AByX OKpPY>XHOCTEH, UMEIOMMX OOGIIUHA IEHTp, OTHO-
carcsi kak 2 : 7. Haiiaure quaMeTpbl STUX OKPY’KHOCTEH, eC/Iy IINPH-
Ha KOJIbIla, 06pa30BaHHOro uMM, paBHa 24 M. [19,2 M u 67,2 M.]

4. B xpyre Ha paccTosiHuU 1 CM OT LIEHTPa JaHbl B3aMMHO IepIIeH-
AUKYJsSpHbIe XOPAbI, KaXXJasi U3 KOTOpbIX paBHa 6 cM. Hatigure

A A K B

Puc. 56 Puc. 57



OTPE3KH, Ha KOTOpble AEJSATCS XOPABbl TOYKOH WX IepecedeHHs.
[2cMmu 4 cm.]

B. 1. Yepes Touky M, B3sTYi0 BHe OKPY>XHOCTH, IIpOBeJeHbI K Heil
kacateabHbie MA u MB (A n B — To4kM KacaHHs) U 4Yepe3 Npo-
u3BOJbHYI0O Touky C MeHbieii nyru AB mpoBefieHa KacaTelbHasi
KD x oxpyxHocTu. [[okaxuTe, 4T0 niepuMeTp Tpeyronbuuka KMD
He 3aBUCHT oT nosoxeHus Touku C (puc. 56).

2. Ha pucynke 57 AB, CD, KE — xacaTelbHble K OKPY>XHOCTH,
npuyeM AB napannenbia CD. [lokaxure, 9To £ KOE pasen 90°.

§ 2. 3A/IAYU HA TIOCTPOEHHUE
CIIPABOYHDII MATEPHAJI

1. Yro Takoe 3ajayH Ha MOCTpOeHHe. B 3agayax Ha mocTpoeHue
U/IET PeYb O IOCTPOEHUH T'eOMEeTPHUYeCKOi (Uryphbl ¢ MOMOIIBIO JaH-
HBIX UEPMEXHbIX UHCMPYMEHMOE, TAKOBbIMU SIBJISIOTCA dYallle BCEro
JMHeWKa U UUPKYJb.

C moMompio AuHedKu KaKk MHCTPYMEHTa TeOMETPHYECKHX MOCTpO-
€HHMl MOXXHO ITPOBECTH IIPOU3BOJbHYIO NIPSIMYIO; IPOU3BOJIbHYIO I psi-
MyIO, IPOXOAAMYIO Yepe3 JaHHYIO TOUKY; IPSIMYIO, IPOXOASIIYIO Ye-
pes aBe naHHble ToukH. Hukakux Apyrux omepaumii BHIIOJIHSTD JIH-
HeHKOH Hesb3s. B yacTHOCTH, HeNb3st OTKJIAABIBATD JMHERKOH OTpe3-
KH, [aXke eCIM Ha Hell UMEIOTCS JeJeHHS.

Iupxyas Kak UHCTPYMEHT reOMETPHYECKHX TIOCTPOEHMH MO3BOJIS-
€T OIKCATh U3 [[AHHOTO EHTPa OKPYXKHOCTb JaHHOro paauyca. B gacr-
HOCTH, IHPKYJIEM MOXXHO OTJIOXHUTb JaHHBIH OTPe30K Ha JAHHOM Mpsi-
MO OT JaHHOH TOYKH.

2. lTocTpoenne TpeyroibHUKa C 3a/laHABIMH 3JI€MEHTAMH.

3 a 1 a4 a. [locTpouTb TpeyroJbHUK ¢ JaHHBIMH CTOPOHAMH @, b,
¢ (puc. 58, a).

)

Puc. 58
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e% : a

Puc. 59 Puc. 60

ITocTpoenue. CnoMompio TMHERKH IPOBOAUM IIPOU3BOJIb-
HyIO IIPSAAMYIO U OTMeYaeM Ha Heil Ipou3BoibHYIO Touky B (puc. 58, 6).
PacTBOpoM 1MpPKyJIsi, paBHBIM @, OIMCHIBa€M OKDPY>KHOCTb C LIEHTPOM
B u paguycom a. Ilyctb C — Touka ee mepecedeHusi ¢ npsimoii. Te-
[1epb PACTBOPOM LIUPKY.JIsl, PABHBIM C, OIHCHIBAEM OKPYXXHOCTb C I[eH-
TpoM B, a pacTBOpPOM IIMPKYJIsi, PaBHbIM b, ONKCHIBaEM OKPY>KHOCTD C
uentpoM C. Ilyctp A — Touka IepecedeHus: 5TUX oKpy>xkHoctei. IIpo-
BesieM orpesku AB u AC. Tpeyronbauk ABC uMeeT CTOpOHbBI, paBHbIE
a, b, c.

3aMedaHHue. [ CTOPOH NI060T0 TPEyTrOJbHUKA BHINOMHSIOT-
csa HepaBeHcTBa @ < b + ¢, ¢ > a — b. Eciu otpesku a4, b, ¢ ne
YAOBJIETBOPSIIOT 5TUM YCJIOBHSM, TO IIOCTPOUTDH TPEYTOJBHUK CO CTO-
poHaMmu d, b, ¢ HEBO3MOXXHO.

Ecnu b =a + ¢, To okpyxuocru kacatores (puc. 59). Eciu b > a + c,
TO OKDPY>XHOCTH He mepecekaworcsi (puc. 60).

3. IlocTpoenne yrja, paBHOrO JaHHOMY.

3 a 1 a4 a. Ilocrpourp yron, pasubiit ganHomy (puc. 61).

IToctpoesnue. IlpoBeseM npousBoJbHYIO OKPY>KHOCTb C
uenTpom B BepmmuHe C ganHoro yraa (puc. 61, @). llyetrb M u D —
TOYKH IepeceveHusi OKPYXKHOCTH co cropoHamu yria. Ha myde C A,
(puc. 61, 6) pagnycom CM TpoBeeM OKPYXKHOCTD C IIEHTPOM B TOYKE
C,. TouKy mepecedeHHsI 3TON OKPY>KHOCTH C Jy4oM 0603Ha4uUM M. 1
OmnuuieM OKpY>XHOCTb C LEHTpoM M, M pajuycoM MD. Touka D,
repeceYyeHus OCTPOEHHBIX OKPYKHOCTEHN JIEXKUT Ha CTOPOHE MCKOMO-
ro yrna B,CA,.

4. ITocTpoeHne GHCCEKTPHCHI yraa.

3 a aaya. ITocTpouth GHCCEKTPUCY JAHHOTO YIJIA.

ITocTpoenue V3 BepummHbl A JaHHOTO HAM yrja KakK W3
I[EHTPa ONHChIBaeM OKPY>KHOCTb [IPOM3BOJIbHOrO pajauyca (puc. 62).

B 5,
D D,
K Ki
¢ G 2 & I 4
a) )
Puc. 61
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W3 Touek ee mepecedeHust co cro-
poHamu yrina C u B TeM xe pac-
TBODOM IIMPKYJsI OINUCHIBaeM 8
OKpYy>KHOCTH. D — Touka ux mepe- D
cedeHus:, orauyHas ot A. IlpoBo-

auM noaynpsimyio AD, KoTtopas A
fenur yron BAC nomomam. 3to c

clelyeT U3 PaBeHCTBA TPeYroJib-

HuKoB ABD u ACD, y KOTOpBIX

yrasl DAB u DAC sBasitoTest co-

OTBETCTBYIOIIVMH. Prc. 62

3. F'eoMeTpHYeckoe MecTo ToueK. MeTo/ reOMETPHYECKAX MECT.

a) OfHMM U3 MEeTOOB pelleHHsl 3a/ay Ha MOCTPOEHHE SIBJISETCS
METO/] TEOMeTPUYECKUX MeCT. [ eoMempuuecKkum mecmom mouex Hasbi-
BaeTcsi PUrypa, KOTOPasi COCTOUT U3 BCEX TOUEK IIOCKOCTH, 061a[ai0-
KX Olpe/ieJIeHHbIM cBOHCTBOM. OKpPY>KHOCTb MOXKHO OIIpeJeIUTh KaK
reoMeTpHYecKoe MecTo TO4eK, PABHOY/JaJNeHHbIX OT AAHHOM TOYKH.

6) TeoMeTpuueckoe MecTO TOYeK, paBHOYJaNeHHBIX OT ABYX JaH-
HBIX TOYeK, eCTb IpsAMas, IepIeHAUKYISIpHasi K OTPe3Ky, COeJUuHSIO-
IeMy STH TOYKH, U IIPOXOAsimas dyepe3 ero cepeauny (puc. 63).

B§ CymHOCTb MeTOJa TeOMeTPHYECKHX MECT, UCIOJIb3YyEMOro MpPH
peleHMH 3aJa4 Ha [OCTPOeHHe, COCTOUT B cieayiomem. Hampumep,
IyCTb HaM Ha/{0 HAlTH HEKOTOPYIO TOYKYy X, yIOBJIETBOPSIOILYIO ABYM
YCIIOBHSIM.

l'eomeTpuueckoe MecTO TOUeK, YAOBIETBOPSIIOIIUAX [EPBOMY YCJIO-
BUIO, eCTb HeKoTopas ¢urypa K,;, a reoMerpuyeckoe MecTO TOYEK,
YAOBJIETBOPSIIOLIMX BTOPOMY YCJIOBHIO, €CTb HeKoropas ¢urypa K,.
Uckomas touka X npunaanexur K, u K,, T. e. sBIsieTcsl TOYKOH HX
IepeceyeHHsI.

Paccmorpum npumep. aunl Tpu Touku A, B, C. IlocTpoutb TouKy
X, KoTopas OJMHAKOBO yJajleHa oT ToueK A u B u HaxoguTcs Ha
aHHOM paccTostHUU oT Touku C.

YcnoBuio faHHON 3afadu coOTBeTCTBYyeT pucyHok 64. T'eomerpn-
YEeCKOe MECTO TOYEK, yAOBJIEeTBOPSIONINX ITIEPBOMY YCJIOBHIO, €CTb IIPSi-
Masi, IEPIEHAUKYIsIpHast oTpe3Ky AB u Impoxoasiiast 4epes ero cepe-
nuHy. FeoMeTpuyecKoe MeCTO TOUeK, y/AOBJIETBOPSIOUIUX BTOPOMY ycC-
JIOBHIO, €CTb OKPY>KHOCTb AaHHOrO pajuyca ¢ IeHTpoM B Touke C.

Hckomas Touka X JIeXXHT HAa HepeceyeHHH STUX I'eOMeTPHYECKHX
MeCT.

Puc. 63 Puc. 64
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KoHTpoJibHbIE BONPOCHI

1. Kak IOCTpOHTDb TPeyroJbHUK II0 TPEM CTOPOHAM?

2. Kak pa3fenuTb AaHHBIA yroj IOIOJIaM?

3. Uro mpexcraBisieT co60il reOMETPHIECKOE MECTO TOYEK, PABHOYAa-
JIEHHBIX OT JBYX AAaHHBIX TOYEK?

AUIAKTUYECKHI MATEPHMAJI

1. Ilocrpoiite Tpeyrombauk ABC no cregyiommm gaHHeiM: a) AB =
=5cemMAC=6cM £ A=40°%6) AB=6cM, £ A =30°, LB =50°.

2. ITocTpoiiTe OKPY>XHOCTb JAHHOTO Pa/ityca, IPOXO/SIIYIO YEPes Be
JaHHbIE TOYKU.

3. IlocrpoiiTe paBHOGEAPEHHDbIH TPEYrOJbHUK 10 GOKOBOM CTOpOHE U
YIJy IPH OCHOBAHHUH.

4. IlocrpoiiTe TpeyroJbHUK MO JBYM CTOPOHAM U BBICOTE, ONYIIEHHOM
Ha TPeTbIO CTOPOHY.

5. ITocrpoiiTe paBHOGeLPeHHDbIH TPEyroJbHUK IO OCHOBAHHUIO M pa-
JAUYCYy OIMHCAHHOM OKPY>XHOCTH.

6. ITocrpoiiTe NIpsSMOYTONBHDIH TPEYTOJIbHUK IO KATETY U CyMMe JpY-
rOro KaTeTa U THIOTEHYS3HI.

§ 3. YIJIbl, BIINICAHHBIE B OKPYXKHOCTD
CITIPABOYHbBIN MATEPHAJ

1. Yron, BepmIMHa KOTOPOT'O JIEXXMT HA OKPYXXHOCTH, 2 CTOPOHBI
IIepeceKaloT 3Ty OKPY>KHOCTb, Ha3bIBAETCSI 6RUCAHHBIM 8 OKPYXKHOCMY
(puc. 65).

2. Yron, BIUCAaHHBIN B OKPYXHOCTb, CTOPOHBI KOTOPOT'O ITPOXOAAT
4epes [Be JaHHble TOYKH OKPYXXHOCTH, PaBeH IIOJIOBUHE YIJIa MeX[Iy
paguycaMy, IpPOBeJleHHbIMU B STH TOYKH, UJIM JOIOJHSET II0JIOBHHY
aroro yria go 180°.

3. Pasnuynble clIyyau paclioJOXKeHHUs] CTOPOH BIIMCAHHOIO yIJa 110
OTHOLIEHHUIO K IIEHTPY OKPY>KHOCTH U306pa’keHbl Ha pucyHKe 66.

4. YroJ, BIMCaHHBIN B OKPYXKHOCTDb, PaBeH
IIOJIOBHHE COOTBETCTBYIOILETO I[eHTPaJbHOTO
yria.

5. Bce BnmcaHHbBIE B OKPY>XKHOCTDb YIJIBI,
CTOPOHDBI KOTOPBIX IIPOXOAAT Yepe3 JBe JaH-
Hble TOYKH OKPY>XHOCTH, a BepIIHHBI JIeXKaT
II0 OJHY CTOPOHY OT IIPSIMOJ, COeIUHSIIOLIeH
aTH ToukH, paBHbl (puc. 67).

6. BrniucanHble yribl, CTOPOHBI KOTOPBIX
IIPOXOJAT Yepe3 KOHIIbI JUaMeTpa OKPY>KHOC-
i, npsmbie (puc. 68).

Puc. 65
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a) 0) /
b

Puc. 66

3AJIAYH C PENIEHMAMMU

3anaya 1. Touku A, B, C nexxar Ha okpyxHocTu. UeMy papeH
yron ABC, ecnu xopna AC paBHa pafiycy OKpY>XHOCTH?

Peme nue. 71— cayvad. 1. Eciu Touka B JeXUT 1o OJH
CTOPOHY C LIEHTPOM OKPY>XHOCTH OTHOcUTeNbHO npsiMoit AC (puc. 69),

1
TO IO CBOWCTBY BNHUCaHHOrO yriaa £ ABC = 5 £AOC.

2. Tak kak 1o ycnosuio xopaa AC paBHa pagnycy OKpY KHOCTH, TO
TpeyronbHuk AOC paBHOcTopoHHwmit. Crenosarenbuo, Z AOC = 60°,
a uckomblit £ ABC = 30°.

2—u cayuaiu. Ecmn Touku B u O nexart mo pasHble CTOPOHBI OT
npsimoit AC (puc. 70), Toraa no cBoiictBy BmcanHoro yriaa Z ABC =

=180° — -;- Z AOC = 150°.

Puc. 67 Puc. 68
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A C ’“

Puc. 69 Puc. 70 Puc. 71

3anaua 2. Touku A, B, C mexar Ha okpyXHocTH. YeMy paBHa
xopaa AC, eciu yron ABC pasen 30°, a guamerp okpyskHoctH 10 cM?

Pemenue. 1. Ilycrp ycnoBuio 3agayn oTBedaeT pucyHok 71, rae
£ ABC = 30°.

\ 1
2. Ham usBectHO, 4TO BrucaHHbii yron ABC paBen 3 ZAOC,

cirenoBatenbHo, £ AOC = 60°.

3. Tpeyroabunk AOC paBHOCTOPOHHHUH, cilef0BaTebHO, Xopaa AC
paBHa pajuycy [JaHHOH OKPYXXHOCTH. A TaK Kak [JUaMeTp paBeH
10 cM, To paauyc paBeH S5 cM.

KoHTpoabHble BonpocH

1. Kakoii yros HasbpIBaeTcsi BIMCAHHBIM B OKPY>KHOCTb?

2. YeMy paBeH BIHCaHHBIH B OKPY>KHOCTb YIOJ, €CJIH OH OCTPBIi?
TyToi?

3. UeMy paBeH BIHCaHHbIH B OKpY>XHOCTb yron ABC, ecnu: a) Bep-
muHa yria ABC u neHtp okpyskHoctd O jeXXaT B OJHOM IMOJy-
IIJIOCKOCTH OTHOCUTENIbHO NpsiMoii AC; 6) BepmuHa yria B u meHTp
oKpyxHocTH O JexaT B pa3HBbIX MOJYIJIOCKOCTSIX OTHOCHTEJNbHO
npsiMoit AC; B) xopaa AC sBseTcsl [MaMETPOM OKpY>KHOCTH ?

AUJAAKTUYECKMI MATEPUAJ

A. 1. JlokaxuTe, 4YTO MeAHaHa IPSIMOYTOJIBHOTO TPEYTOJbHUKA, [IPO-
Be/leHHas K THIIOTeHy3e, pa36HBaeT ero Ha [Ba paBHOGe[pPEHHBIX
TPEyTOJIbHUKA.

2. MenuaHa IpSIMOYTOJIBHOIO TPEYTOJbHHUKA, IPOBeAEeHHAsI K TH-
noreny3e, paBHa 6 M. Haiigute runorenysy. [12 m.]

B. Ha okpy>xHocTtu ormeuens! yetbipe Touku A, B, C, D. Uemy paBex
yron ADC, ecnu yron ABC paBex o? [[IBa ciay4as: o uau
180° —a.]

B. Cropona tpeyrompbuuka pagsa 10 cM, a mpoTUBOIEXAIHH el yron
150°. Haitaute paguyc onucanHoit okpy>kHoctd. [10 cm.]
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IJIABA IV

§ 1. OIIPENEJIEHUE YETBIPEXYTOJIbBHUKA
§ 2. ITIAPAJIIEJIOTPAMM

§ 3. IPAMOYTOJ/IbBHUK. POMB. KBAJIPAT
§ 4. TEOPEMA QAJIECA

§ 5. TPAIIELIUSA

§ 1. OOPEJAEJIEHUE YETBIPEXYTOJbHUKA
CIIPABOYHBI!I MATEPHAJ

1. Yemvipexyzonvrnuxom HaspiBaeTcsl (pUrypa, KOTOPasi COCTOMUT U3
YeThIPeX TOYeK H YeTbIpeX IIOCJIeJOBATENbHO COEANHSIIOMMUX UX OTPe3-
koB. IIpu sTOM HHMKaKKe TpH U3 JaHHBIX TOYEK He JOJDKHBI JIeXKaTb Ha
O/JHOH1 IIPSIMOM, a COeAUHSIIONINE UX OTPE3KH He JOJDKHBI IIepeceKaTh-
ca. JlaHHDIE TOYKM HAa3BIBAIOTCS 6EPUWUHAMU YETIPEXYTOJbHUKA, a
COeIUHAIIME UX OTPE3KH — CMOPOHAMU YeThIPEXyTOJbHUKA.

2. Bepuuns: qetsipexyronbuuka (puc. 72) Ha3bIBalOTCS COCEOHU-
MU, eCJIi OHU SABJIAIOTCS KOHIIAMU OJHOH M TOM >Ke ero CTOpoHbI. Bep-
WuHbL, He SIBISIOMIMEcS COCeTHUMH, Ha3bIBAIOTCS NPOMUBONCHKAULU-
mu. OTpesKH, COeJUHSIOIIHE [IPOTHBOJIEXXAINe BEPIIMHBI YeThIpeX-
YTOJIbHUKA, Ha3bIBalOTCs Juazonansmu. Ha pucyHke 72 [uaroHaasiMu
siBasiioress orpesku AC u BD.

3. CTopoHDI 4eTbIpeXyTOJNbHAKA, HCXOASIINE U3 OJHOU BepIIMHBI,
Ha3bIBAIOTCSI COCEOHUMU CnOpoHamu. CTOPOHBI, He UMeOIIHe O6IIero
KOHIIa, Ha3bIBAIOTCS NPOMUGOLeKauumu cmoponamu. Ha pucyske 72
IIPOTUBOIIOJI0KHBIMU cTopoHaMu siBistiorest AB u CD, BC u AD.

KoHTpoJbHbIE BOMPOCHI

Kakast purypa HaspIBaeTcsl 4eTbIPEXYTOJIbHUKOM?

Kakue BepIIMHBI YeTbIPEXYroJIbHAKA HA3bIBAIOTCA COCEHHMM, Ka-
KHe — IIPOTHBOJIEXKAIIMMHU ?

UYro Takoe IMAaroHANN YeTbIPEXYTOJbHUKA?

Kakue cTopoHBI YeTbIpexyroJbHUKa HasblBaloTcs cocequuMu? Ka-
KHe Ha3bIBAaIOTCS IIPOTHBOMOIOKHBIMH ?

ab S

§ 2. IAPAJIJIEJIOTPAMM

CIIPABOYHBIN MATEPHAJI

1. Ilapanrnenozpamm — 5TO 4eTHIPEXYTOJBHUK, Y KOTOPOrO IIPOTHU-
BOJIeXKalye CTOPOHBI IapaJiJiefIbHbI, T. €. JIeXXaT Ha IapaJlIeJbHbIX
npameix (puc. 73).

2. Ecnu [MaroHalH YeThIPEXYTOJbHUKA IIePeceKaloTcsl U TOYKOH
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Puc. 72 Puc. 73 Puc. 74

TlepecedeHHs] JeNISITCS MOMO0NaM, TO 3TOT YeTHIPEXYTOAbHUK — Tapal-
nenorpamm (puc. 74).

3. /IuaroHaiu mapaJselorpaMma IepeceKaioTcs M TOUKOH mepece-
YeHUsl JeJATCS MOMOoJaM.

4. Y mapannemorpamMma IpOTHBOJIEXAIMe CTOPOHBI PaBHBI, IIPO-
TUBOJIEXKAIHE YTJIbI PABHBI.

3AJAYHM C PEHIEHMAMH

3agava 1. Yernipexyroapauk ABCD — mapaisenorpaMM c repu-
merpom 10 cm. Hasinure BD, 3Has1, 4To nepuMeTp Tpeyroabuuka ABD
paBeH 8 cM. ,

Pemenne. 1. Ilycrp ycroBHio 3aa4u OTBEYaeT PUCYHOK 75.

2. O6o3naunM AB 4qepes x, a BC uepes y.

3. Ilo ycnoBuio nmepuMerp mapasienorpaMma paeeH 10 cm, T. e.
2(x+ ») =10, umux +y=3.

4. Ilepumerp Tpeyronbuuka ABD paBeH 8cM, Tak Kak AB + AD =
=x +y =3, 10 BD =8 — 5 = 3. Takum o6pasoM, auaroHanb BD =
=3 cm.

3anava 2. Hajiqute yriel napasienorpaMma, 3Hasi, 9TO OAMH W3
HHUX Gosbime Apyroro Ha 50°.

Pemenue. 1. Ilyctp ycnoBuio 3agaun oTBedaeT pucyHok 76.

2. O6o3Ha4uM rpagycHyio Mepy £ A 4epes x, a £ D uyepes x + 50.

3. Yraot BAD u ADC BHYTpeHHHE OJHOCTODOHHHE IIpH IIapaj-
nenbHbIX HpsaMbIX AB u DC u cekymeit AD. Torga cymma aTux Ha-
3BaHHBIX yrioB cocraBuT 180°, 1. e. x + x + 50 = 180, wmm x = 65°.

4. Takum obpasoM, LA =LC=65° a £LB= 4D =115°.

B y C B B 3 C
3
X o 7
A D A o A D
Puc. 75 Puc. 76 Puc. 77
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3anava 3. CropoHb! napaenorpaMma paBHbl 4,5 amM u 12 am. Us

BepIIMHDbI OCTPOTro yIJa IIpoBejieHa 6uccekTpuca. Ha Kakue 9acru Je-
JIUT OHa GOJIBIIYIO CTOPOHY IapaJljielorpaMma?

Pemenwue. 1. Ilycrb ycnoBuio 3ajaun oTBedaeT PUCYHOK 77.
2. AE — G6uccexTpuca ocTporo yria napaunenorpamma. Ciemosa-

TenbHO, L 1 = £ 2.

3. BC ||AD, AE — cexymas, cinegoBatenbHo, Z2 = £3, T. e.

£Z1= £3. A sro o3Havaet, yT0 A ABE paBHOGeApeHHbIH, CleA0Ba-
teabHo, AB = BE = 4,5.

o kW o=

4. EC=BC - BE=17,5 gm.

KonrposbHabie Bompocs

Yro Takoe mapasresorpamMm?

Mooxer i ofuH yros napaJenorpaMma 6biTh paBHbIM 40°, a gpy-
roii — 50°?

Cdopmynupyiite cBoiicTBa yriioB mapaJesorpaMma.

CKOJIbKO MOXHO IIOCTPOUTH N2PaJIJIEIOrPAMMOB C BepIIMHAMH B
TpeX AaHHBIX TOYKaX?

Kak [0oIoJIHUTD TpeyrosbHUK A0 mapauienorpamMMa?

Kak u3MepuTh paccrosiHMe Mex/y GOJBIIMMH CTOPOHAMH Mapasi-
JieJlorpaMMa?

AUAAKTUYECKHI MATEPHUAJ

2 o
1. ¥Yron nmapannenorpamMma paBeH gd . HaiiauTe ocrajibHbIE yTJIbI.

[144°, 144°, 36°.]

2. B mapannenorpamme ABCD mnpoBegeHa 6uccektpuca yrna A,
KoTopas nepecekaer ctopony BC B Touke E. UeMy paBHBI OTpe3Kd
BE n EC, ecru AB=9cM, AD = 15¢em? [BE =9 cM, EC =6 cM.]
3. Haiture Bce yriibl mapaJulesiorpaMma, ecid CyMMa JByX M3 HHUX
paBHa 80°. [40°, 140°].

4. JIBe cropoHbI mapaesorpaMMa OTHOCATCH Kak 3 : 4, a ‘ero
mepumeTp paseH 28 M. OmnpejesnTe CTOPOHBI MapaJijielorpaMMa.
[6Mmu 8 M.]

5. IMapannenorpamm [enutcs ofHOH M3 ero AUMAroHAJel Ha /ABa
TPEYTOJIbHHKA, IIepUMeTp Kaxcaoro paseH 6,21 M, a mepumerp ma-
pannenorpamMa paseH 7,12 M. Haiigure nmuny atoit auaronasnm.
[2,65 m.]

1. IlepumeTp mapasesorpaMma paBeH 2 M, a CTOPOHBI OTHOCSITCS
kak 2 : 3. Haiiaure croponsl napasenorpamma. [0,4 M, 0,6 M.]
2. BokoBasi cTopoHa paBHOGeAPEHHOrO TPEYTrOJbHHKA paBHA 5 M.
W3 ToukM, B3ATOH Ha OCHOBAaHMH 3TOTO TPEYTOJbHHKA, IIPOBELEHBI
ABe IpsiMble, TIapaJjiieJbHble 60KOBbIM cropoHaM. Haiiaute mepu-
METp IOJIyYuBIIerocs napaJieysorpamMma. [10 m.]

3. HaiinuTe Bce yruibl mapaiiesorpaMMa, ecivd pPasHOCTb ABYX H3
Hux paBHa 70°. [55° u 125°.]
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4. Croponn mapamnenorpamma 8 M u 3 M. Buccekrpuchl aByX
YIJIOB NapaJjuie/iorpaMMa, MpHJIEXKAmuX K GoJblleil ero cTOpoHe,
AeJIAT IPOTHBOJIEXKAINYIO CTOPOHY Ha TpH dactu. Hadiaure gnuny
Kax ol yactd. [3 M, 2 M u 3 M.]

5. B mapasenorpamMme GrcceKTpHca TYIIOTO yrJja [AefHT OfHY M3
CTOPOH Ha OTpe3KH, paBHble 5,7 1M u 80 cM. Bbruncnure nepumerp
napannenorpamma. [43,4 aM nam 38,8 M. ]

6. ITepumerp mapastenorpamma paseH 299,2 am. Oana cropona
AnnHHee apyroii Ha 20%. HaiiguTe cTopoHBI mapaJuiesorpamMma.
[68 am u 81,6 am.]

1. BuccekTpuca Tynoro yria mapasienorpaMma JeJHT IPOTHBOIIO-
JIOKHYIO CTOPOHY B OTHOIIEHHH 2 : 1, CYUTast OT BepIIMHBI OCTPOTO
yria. tlaiiiuTe CTOPOHBI MapaeorpaMMa, €clid ero MepUMeTp
paBeH 60 M. [12 M 1 18 M.]

2. B nmapasnznenorpaMme octpbiit yron pasen 60°. Boicora nmapainie-
JorpaMma, NpoBefieHHAsi U3 BepUIMHBI TYIOrO YIJa, AEIUT CTOPO-
Hy NapaJiiesorpamMma nomonam. Haiiure MeHbIIYIO THATOHAMD I1a-
palerorpaMma, ecju ero nepumerp pased 24 cMm. [6 cm.]

3. IocrpoiiTe mapasesorpaMm: a) mo AByM CTOPOHAM M JUAaroHa-
au; 6) 1O ABYM CTOPOHAM M YTy MeXAy HUMH.

4. B napannenorpaMme yron Me>xay BbICOTaMH, IIPOBEJEHHBIMU U3

BEpIIMHBI OCTPOTO yTrja, paBeH %d . OnpegenuTte yrivl mapasse-
6 d 16 d
norpamma. 779774

§ 3. IPSIMOYTOJIbHUK. POMB. KBA/IPAT
CIIPABOYHbIN MATEPMAI

1. IIpamoyzoavrukx — 3TO MapasjieIorpaMM, Y KOTOPOTO BCe YIJIbl

npsimbie (puc. 78).

2. lnaronanu npsimoyronbHuka pasubl (puc. 79).
3. Pom6 — 3TO mapansienorpaMM, y KOTOPOTO BCe CTOPOHBI PaBHbI

(puc. 80).

4. /Inaronanu pom6a IepeceKalOTCs IIOA NpsIMbIM yrioM. /luaro-

HaJlu p0M6a ABJIAIOTCA 6HCC€KTPI/IC&MI/I €ro yrJjos.

5. Keadpam — 3710 NpsSIMOYTroNIbHAK, y KOTOPOTO BCE CTOPOHBI PaB-

ubl (puc. 81).

6. Keagpart siBisieTcs Tak>ke poM6OM, II03TOMY 06JIafiaeT CBOWCTBA-

MH TIpSIMOYTOJIbHHKA U poM6a.
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Puc. 80 Puc. 81

3AJAYM C PEHIEHUAMH

3anaua 1. [lokaxxure, 4YTO ec/aM y TapaJsieiorpaMMa AMarOHAaIH
NepIeHAMKY ISPHDI, TO OH SIBJISIETCSI POMOOM.

HdokasaTtenbcrTso. 1. lIlyctrb ABCD — mnapajienorpaMm
C TIepIIEHIMKY ISIPHBIMU AMarOHANSIMA, KOTOPbIE IIEPECEKAIOTCSI B TOY-
ke O (puc. 82).

2. Tpeyronpauku AOB u AOD paBHbI 110 IepBOMY TIPU3HAKy pa-
BEHCTBAa TPEYTOJIbHUKOB, TaK KaK YIJIbl Ipy BepmuHe O MO YCIOBHIO
npsiMeie, cropoHa OA o6masi, a OB = OD mno cBoiicTBY AuaroHasiei
MapaJuiesorpamMma.

3. Us papencrsa TpeyroabuukoB AOB u AOD cneayer u paBeHCT-
BO CTOpOH AB = AD. A Tak Kak y napaJuieJiorpaMMa IpOTHBONOOXK-
Hble CTOpOHBI paBHbl, To AD = BC, AB = CD. TakumM o6pa3soM, Bce
CTODOHBI [1apaJjijieJlorpaMMa PaBHbI, a 3HAYHUT, OH SIBJISETCS POMGOM.

3danava 2. BuccekTpuca OJHOTO U3 yTJIOB NIPSIMOYTOJIbHUKA J€THT
CTOPOHY NpsiMOyroJyibHUKa nononaM. Haiiante nepumerp npsimoyron-
HHKQ, €CNI ero MeHbIasi CTOpoHa paBHa 10.

Pemenue 1. Ycrosuio 3aauu oTBeyaer pucyHok 83.

2. BE = EC 1o ycnosuio.

3. Tpeyrombauk ABE npsiMoyrosipHblii 1 paBHOGenpenHbiii. Cie-
noBatenbHo, AB = BE = 10.

4. BC=2-BE=2-10 = 20.

S. Ilepumerp npsiMmoyronbHuka ABCD cOCTOMT U3 CyMMBI BCEX €ro
cropor u paset 2 (AB + BC) = 2 (10 + 20) = 60.

45°

Puc. 83
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3anaua 3. B paBHOGeApeHHBI NIPSIMOYTOJIbHBI TPEYTONIbHUK BIIH-
CaH NPAMOYIOJbHHUK TaK, 4TO [ABe ero BepLINHDI HAX OJSTCS HA THIIOTe-
Hy3e, a [Be ApyrMe — Ha Karerax. UeMy paBHBbI CTOPOHBI IIPSIMO-
YTOJIbHUKA, €C/IM U3BECTHO, YTO OHU OTHOCSATCS KaK S : 2, a THIIOTEHY-
3a TpeyroJbHHKa paBHa 45 cM?

Pemenue. 1. Ycrnosuio 3aauu oTBeYaeT pucyHok 84.

2. £LC =LK =45°.

3. Tpeyroavuuku BCD u OEK paBHo6GenpeHHble ¥ paBHble. Cre-
poBatenbHo, BD = DC = OE = EK.

4. O6o3na4yuM oHYy 4acTb Yepes x, Torga runorenysa CK gansoro
HaM ycnoBueM TpeyronbHuka ACK, comepokainas [eBsiTb YaCTeH, paB-
Ha Ox.

5. CocraBuM ypaBHeHue u pemuM ero: 9x = 45, x = 5. Takum
ob6pasoM, BD =2-5=10cm, a DE=5-35= 25 cM.

3apaya 4. Ilepumerp pom6a 8 M, a Bbicora 1 M. Haiigute Tymoi
yron pomoba.

Pemenue 1. YcnoBuio 3ajauyu oTBedaeT PUCYHOK 835.

2. Ilyctb cropoHa pom6a paBHa X, TOraa mepuMerp poM6a paBeH
4x. Hatigem cTropony pom6a: 4x = 8, 1. e. x = 2.

3. Onycrum u3 BepImHHBI Tymoro yria pom6a Boicoty BE. Ilo yc-
noBuio BE =1 m.

4. Tpeyronbuuk ABE npsimoyronbHbtii, Tak kak BE — Bbicota. B
9TOM TpeyrojbHUKe THIIOTeHy3a paBHa 2 M, a KaTeT BE paBen 1 M.
Crnenoarenbio, £ A = 30°, £ EBA = 60°

5. Tynoit yron ABC pom6a paeen cymme £ ABE u £ EBC, 1. e.
150°.

Konrpoabubie Bonpocsi

1. /lmaroHanu KaKOTrO YeTbIPeXYrOJbHHKA TOYKOH IepecevyeHust Je-
JISITCS TIOITOIaM?

2. Kak HasbIBaeTcs mmapaJijieslorpaMM, B KOTOPOM: JUATOHAJH PABHbI;

[AVaroHaly B3aHMHO IepIeHJUKYIsIpHbI; JUATOHAJIH PaBHbBI U IIep-

TIeH/UKYJISpHBI ?

BepHo su, uTO BBICOTBI pOoMGa pPaBHBI?

WnMeer nn poM6 OCH CUMMETPHU H CKOJIBKO?

. UeMm oTimyaeTcss KBaApaT OT NIPSIMOYTOJbHUKA U poM6a?

Qs
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Bepro mu, yTo [uaroHaaH poM6a mepeceKaioTcsl MOA MPSIMbIM yT-
JIOM? AHWATOHANH POMGA SIBISIIOTCS GHCCEKTPUCAMH €ro YTJIOB?

JANJAKTHYECKH MATEPHMAJ

1. B pom6e onna u3 auaronaieil paBHa cropoHe. HaiiauTe yribi
pom6a. [60° u 120°.]

2. BoruncnuTte yrabl pom6a, eciiv BbICOTa, IIPOBe/IEHHAS U3 BepIIH-
HBI TYIIOrO Yrija, [AeJHUT IIPOTHBOIIOJIOXHYIO CTODOHY Ha paBHbBIE
orpe3ku. [60° u 120°.]

3. Yepes BepmuHbI KBaJpaTa MpPOBeJeHbI NIpsIMble, apaielbHble
ero guaronansm. OrnpegenuTe BU/ YeThIpEXYTOAbHUAKA, 06pa30BaH-
Horo aTUMM npsiMmbiMu. [ KBagpart.]

4. lan pom6 c yrmom 120° u cropoHoit, paBHodt 3 M. Haiiaure
MeHBIIYIO AHaroHayJb pomba. [3 Mm.]

1. Yrubi, o6pa3oBaHHbIE CTOPOHON POM6a € €ro AMArOHAJISMH, OT-
HocATcs Kak 4 : 5. Boruucnure yrant pom6a. [80° u 100°.]

2. [lepumerp poM6a paBen 16 cM, BbicoTa 2 cM. Borancaute yraor
pom6a. [30° u 150°.]

3. B npsiMoyronbHHKe TOYKA MepecedeHrsl JUaroHaaei OTCTOMT OT
MeHbIllei CTOpOHbI Ha 4 cM faibime, YeM OT GOJIbIIEd CTOPOHDI.
Ilepumerp npsimoyronpHuka paBeH 56 cm. Hadiaute croponst nps-
MoyronbHuKa. [10 cMm 1 18 cm.]

4. B paBHOGe1peHHBI IPSIMOYTOJIbHBIA TPEYTONbHUK BIMCAH KBaf-
par Tak, 4TO [Be ero BepIIMHBbI HAXOASTCS Ha TUIIOTEHY3€, a [Be
Apyrue — Ha KaTerax. Hajiqure cTropoHy KBajgpara, ecliu U3BecT-
HO, YTO THUNOTeHy3a paBHa 3 M. [1 M.]

5. U3 BHemHell TOYKH NpOBeJeHBI K OKPYXXHOCTH [Be B3aHMHO
NepreH UKy IsipHble KacaTeslbHble, paguyc okpy>kHoctu 10 cM. Haii-
[UTE paccTosiHie OT JaHHOH TOYKU A0 TOoYkM Kacanusa. [10 cm.]
1. B paBHOGeApeHHDIi IPSAMOYTOJIBHBINA TPEYTONbHUK, KaTeT KOTO-
poro 2 M, BOHCaH KBaJpaT, HMEIOWMI ¢ HAM o6muit yrox. Haiiau-
Te mepuMeTp KBajpata. [4 M.]

2. B npsMOyroJIbHBIN TPEYroJAbHHUK, KaXK/blii KATeT KOTOPOTro pa-
BeH 6 M, BOHCaH NPSIMOYTOJIbHUK, WMEIOIIUHA € TPEYroJbHHKOM
ob6muii yroa. Haiiaure nmepumerp npsiMmoyrosbauka. [12 m.]

3. 13 oxHOl TOYKH OKPYKHOCTU IIPOBeJEHDI ABE B3AUMHO ITIepIIeH-
AUKYJISIDHBIE XOPAbI, ‘KOTOpble yJajleHbl OT IeHTpa Ha 6 cM H
10 cMm. Hafiaure ux guunbi. [12 cm u 20 cM.]

4. B paBHOCTODOHHMII TpeyroJbHHUK, EPUMETP KOTOPOTO paBeH
7,2 M, BoucaH poM6 TaK, 4YTO OAMH yroJ y HHX O6muii, a Bce
BepIIMHBI poMO6a JIe)XaT Ha CTOPOHAX TPEYroJibHHKA. Bbrumciure
nepuMeTp pomb6a. [4,8 M.]
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§ 4. TEOPEMA ®AJIECA

CIIPABOYHBIN MATEPMAJ

1. Ecau napannenbHble NpsiMble, I€PECEKAONIME CTOPOHBI YIJia,
OTCEKalOT Ha OJHOH €ro CTopoHe paBHble MeXAY CO60U OTPE3KH, TO
OHH ¥ Ha JPYroil ero CTOpOHe OTCEKAIOT TOXe PaBHble MEXAy co6Goi
orpesku (Teopema Mareca).

2. Cpeoneii nunueii mpeysonvHuxa Ha3biBaeTcsi OTPE3OK, COe/IH-
HSIIOIMH CepeayHbl IBYX €ro CTOPOH.

3. Cpennssa nuHUS TPeyroNbHUKA, COEAUHSIONIAs CEPeAUHbI ABYX
CTOPOH, TapaljijielbHa TPeTbeil CTOPOHe M paBHA ee NOJIOBHHE.

4. Jliobple nBe MeauMaHBl TPEYTrOJbHUKA IEPECEKAIOTCA M TOYKOM
TiepeceyeHusi JeJIsITcsi B OTHouleHuu 2 : 1, cyurasi or BepmuH (puc. 86).

5. Bce Tpu MeamaHDBI TpeyroJbHHUKA [IEPECEKAIOTCS B OJHON TOYKE.
W3 ¢usuxu usBecTHO, YTO IepecedyeHHe MeJUaH TPEYrOJbHHKA €CTb
€ro LIEHTP TSXEeCTH, OH BCErJa JIEXXUT BHYTPU TPEYTOJbHUKA.

3AIAYH C PEHIEHUSAMM

3apxava 1. Pasgenure JaHHBIA OTPE30K Ha paBHbIE YaCTH.

Pememnue. 1. Ilyctb AB — pannbiii orpesok (puc. 87), KoTo-
pbld HaJO pa3jesIuTh, HAllpuMep, Ha 4 paBHbIE YACTH.

2. Jlna sToro mpoBejieM 4epe3 TOYKY A NPOHU3BOJBHYIO MOy pPS-
MyIO ¢ ¥ OTJIOXKMM Ha Hell [IOCJIe[0BAaTeJIbHO YeTbIpe PAaBHBIX MEX[IY
co6oit orpeska AC, CD, DE, EK.

3. Coegunum Toukn B n K npsimoii. IIpoBenem depes ocraBmmecs
touku C, D, E npsiMble, napauienbnblie npsamMoit BK, Tak, 4To6bl OHU
IiepeceKJIid OTpe3ok AB.

4. Cornacro Teopeme Dasneca otpesok AB pasgenutcs Ha 4 paB-
HblE 4aCTH.

3anava 2. JlokaXkuTe, YTO CepefWHBI CTOPOH YETHIPEXYTOJbHUKA
ABJISIOTCS BePIIMHAMK [apaJijieJiorpaMma.

Pemenue. 1. Ham nan versipexyronpuuk ABCD, touku E, K,
O, H — cepeaunn! ero cropon (puc. 88).

2. Orpesox EK — cpenssisi uHusi Tpeyronbuuka ABC, mostomy

EK || AC u EK = —;—AC.

8

Puc. 85
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Hus Tpeyronbauka ACD, mostomy

OH || AC u OH = —21—AC.

EK || OH u EK = OH, T. e. npots-
BOJIEXKAIIIe CTOPOHBI YETBIPEXYTOJIb-
Huka EKOH mapaiiienbHbl B PaBHBI.

IapaJiyieIorpaMM.

A.

3. Orpesok OH — cpenusisi nu-

4. VI3 nynkToB 2 1 3 crenyert, 4To

5. Cnenosatenbno, EKOH — 4

AUIAKTUYECKHI MATEPHAJ

1. Pasgenure naHHbI oTpe3ok Ha 3, 5, 6 paBHBIX yacTeii.

2. B tpeyronpauke ABC cropona AC paBaa 24 M. Cropona BC
pasjgeneHa Ha 4 paBHbIe YAaCTH U Yepe3 TOYKHU AeJeHUs POBeJeHbl
IpsiMble, niapajurenbabie AB. HaiiinTe [IUHBI OTPE3KOB, IOJYyYHB-
muxcs Ha cropore AC. [6 M.]

3. Croponnt Tpeyronbuuka 8, 10, 12 M. HaliguTte cTOpoHBI U ITepH-
METp TPEYTrOJbHHMKA, BepIIMHAMU KOTOPOIO SIBISIIOTCS CepeIdHbI
CTOPOH [JaHHOIO TpeyrojbHUKa. [4 M, S M, 6 M, 15 M.]

1. Ilepumerp TpeyronbHuka paBeH 12 M, cepefHHBI €ro CTOPOH
COe[MHEHDI oTpe3KaMu. Haiiiure mepuMeTp o1y4eHHOTrO TPEYroJib-

-HHKa. [6 M.]

=

2. Cpenuas muHHUSI paBHOGEJPEHHOTO TPEYroJbHHKA paBHA 3 M.
Haiiure cCTOPOHBI TPeyroJibHUKA, €C/IM ero epuMeTp paBeH 16 M.
[6M, SM, SMumn6 M, 6M, 4 M.]

3. IlocrpoliTe TPEYroIbHUK, €CIM 33aHbI CEPENHHBI €r0 CTOPOH.
4. CTopoHBI TpeyronbHUKa OTHOCSTCSA Kak 3 : 4 : 5, mepuMerp ero
paBeH 60 M. HaiifuTe mepuMeTp ¥ CTOPOHBI TPEYTOJIbHUKA, BEPIIH-
HBL KOTOPOr0 HAXOAATCS B CepeJUHAX CTOPOH [JAHHOIO TPEYrOJib-
Huka. [30 M, 7,5 M, 10 M, 12,5 M.]

1. B tpeyroapauke ABC AB = 12 m. Cropona BC pasjenena Ha 4
PaBHbIE YACTH U Yepe3 TOYKU JeJIeHHsI [IPOBeIEHbI IIPsIMble, Mapa-
nenvHble AB. Haiiture oTpe3Ku STHX NPSIMBbIX, 3aKJII0YEHHbIE BHYT-
pu TpeyroabHuKa. [3 M, 6 M, 9 M.]

2. Cepenunnl E u K napannensusix cropon BC u AD napanneino-
rpamma ABCD coexuHeHbI IpsiMbIMy ¢ BepiiuHamu D u B. Jloka-
JKUTe, YTO 3TH NpAMble AensaT guaroHanb AC Ha Tpu paBHBIe
YacCTH.

3. Croponbr mapannenorpaMma paBubl 6 u 8 M. Kaxgas auaro-
HaJb TapajieorpaMMa pasjieleHa Ha YeTbIpe paBHbIE 4acTH U
TOYKH, JeJslnye AuaroHanu B otHomenuu 1 : 3 u 3 : 1, mocregoBa-
TeJIbHO CoefluHeHbl. Onpe/enuTe BUL IONYYEHHOTO YEThIPEXYrOb-
HUKa ¥ BblYucauTe ero nepumerp. [Ilapanmenorpamm; 14 m.]
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§ 5. TPAIIEIIUA
CIIPABOYHDII MATEPHAJ

1. Tpaneyuei Ha3piBaeTCsl YeTHIPEXYTOJNBHUK, Y KOTOPOTO TOJBKO
ABe IIPOTHBOJIEXKAILME CTOPOHBI napasenbubl (puc. 89).

2. lapanrenbHbIe CTOPOHDI B TPAIeLMy Ha3bIBAIOTCS OCHOGGHUSIMU
mpaneyuu. [IBe IpyrHe CTOPOHDI HA3BIBAIOTCA 60KOGLMU CMOPOHAMYU.

3. Tpameuusi, y KoTopoii 60KOBbie CTOPOHbI PaBHBI, Ha3bIBAETCH
pasnoboxoi (paBHOGeaApEHHO).

4. Otpesok, coequHsIOmMUI cepeJUHbI 60KOBBIX CTOPOH TPAaIlelfH,
Ha3bIBaeTCsl Cpednetl nunuet.

5. CpeaHsisi IMHYUS Tpalelyy MapaJjeibHa OCHOBAHMSIM M paBHa

ux noxycymme: EK | BC ||AD; EK = BC+4D (puc. 90), rae EK —

2

CPEeRHSS TUHUS.

6. Y paBHOGOKOI! Tpamneuuy yribl IPH OCHOBAHHHM PaBHBI.

7. Ha pucynke 91 uso6pa>keHbl HEKOTOPbI€ BUBI 8bINYKAbLX YETHI-
PeXyroJbHHKOB:

a) 4eTHIPEXyroJbHUK OGLIEro BUa — MapajiieIbHbIX CTOPOH HeT;

6) Tpamemusi — TaKOH YeTbIPEXYTOJbHHUK, Y KOTOPOTO JBe MPOTH-
BOIIOJIOXKHbIE CTOPOHBI ITapaJijie/ibHbI, a ABe ApYyTHe He [apaJliesIbHbI;

) IPSIMOYrOJbHMK — TaKOH MapajiielorpaMM, y KOTOPOTO Bee
YTJIbl IIPSIMBIE;

K1) poM6 — TaKoM IapaiieqorpaMM, y KOTOPOTO BCE CTOPOHBI PaB-
HBI;

e) KBajpaT — TaKoil IPSMOYTONbHUK, Y KOTOPOTO BCE CTOPOHBI
PaBHbI, UJIM TaKOH poM6, y KOTOPOro BCE YIJbI IIPSIMBIE.

3AIAYM C PEHIEHMSIMU

3azaua 1. /[uaroHasy Tpamelnuy AeJISIT YIJIbI, IPHJIEXAIHE K 60JIb-
IeMy OCHOBaHHIO, nornonaM. IlepumeTp Tpameunu paBed 36 M, a cpen-
Has aunus 11,7 M. Haliaure croponsl Tpameruy.

\4\"'1
Y

Puc. 89 Puc. 90



Yemsipexy2onbHux
oowezo bGuda
/ Tpaneyus \ \ﬂapa/meﬂazpa»m\

y

pZ%ZZE%n Mpsimoyzonshuk
Tpaneyusa

npsMo-

yzonoHas Kb6adpam

Puc. 91

Pemenue. 1. Ilycrb ycnoBuio 3agauyu oTBeyaeT pHCyHOK 92.

2. ITo ycmoBuio AC — 6uccekrpuca £ BAD, ciepoBarensio, £ CAD=
= L CAB. DB — 6uccekrpuca £ CDA, nostomy £ ADB = £ BDC.

3. Tpeyronbauku ABC u BCD paBHOGeapeHHDbIe, 3HAYUT, UX 6O-
KoBble cTOpoHbI paBHbl: AB = BC u BC = CD. U3 nocneasux pa-
BeHCTB ciaefyeT, uto AB = BC = CD.

4. O6o3HauuM AB uepes x, a AD d4epes y.

5. Ucnonbayst naunble ycaosusi 3agaun (EK = 11,7, a P = 36),
COCTaBHM CHCTEMY YpaBHEHWUIi:

8 X C 8 C
13 K
V \% -
A y. D A E K D

Puc. 92 Puc. 93
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Y - 117 ' {x+y=23,4
2 b 8)1%
x+x+x+y=36 3x+y =36,
otkyxa x = 6,3, ay = 17,1.
6. AB=BC =CD =6,3 M, AD = 17,1 M.
3anaya 2. B paBHOGOkoOH Tpameumu GoJiblllee OCHOBaHHE DPaBHO
3,7, 6okoBast cropoHa paBHa 1,5, a yros Mexxay HuUMH paBeH 60°.
Hamxme CPEHION0 JIMHHUIO TPAIEeIUH.
Pememnwue. 1. Ilycrp ycroBuio 3agadu orBedaeT pUcyHOK 93.
2. W3 touexk B u C onycrum neprnenaukynsipol Ha AD. Ilonyuwnnn

[IBa PaBHBIX IpAMOYroJbHBIX Tpeyroabauka ABE u CKD, y KOTOpBIX
yrasl ABE u KCD pasubr 30°.

3. AE =KD = AB , H, cnegoBatenbHo, EK = AD — 2AE, 1. e.
EK = 2,2.
4. Tak xax EK = BC, To cpeiHsiss NTWHWS Tpaleldd paBHa

2,2+3,7

KonTpoJbHbIe Bopochl

JlajiTe onpeseseHue Tpamenuu.

Kak HasbIBaIOT CTOPOHBI TpaIeruu?

Kaxkas Tpamemust Ha3biBaeTcsi paBHOGOKOM ?

Kaxas Tpamenysi Ha3bIBaeTCsl I1PSIMOYTONbHOI ?

[lajiTe onpeneneHue cpefHell TNHAM TPATlEI[UH.

Kakwue cBoiicTBa cpejHeil TMHUK TpallellMy Bbl 3HaeTe?

DU LD =

IUIAKTUYECKHMHM MATEPHUAJ

A. 1. Jloxaxwure, 4TO y paBHOGOKOIl Tpamemuu YIJbl IPU OCHOBAHHH
paBHBI.
2. B paBHOGOKO# Tpamenuu 6oJblilee OCHOBaHHME paBHO 2,7 M, 60-
KoBasi CTopoHa paBHa 1 M, yroxn Mexxay Humu 60°. HammTe MeHb-
Ilee OCHOBaHHUe M CpefH0I0 Juuuo. [1,7 M, 2,2 M.]
3. B paBHOGOKOI Tpameluu BBICOTA, NPOBEJECHHAS W3 BePUIMHbBI
TYIIOTO yrja, [JeJUT Gosiblilee OCHOBaHHWE Ha OTpe3kd 6 m 30 M.
Haiinvure MeHbIllee OCHOBaH¥e U CPeJHIONI JIMHHUIO TPaneluu. [24 M
u 30 M.]
4. Cpennsas JMHUS TpalelMH paBHa 7/ M, a OJHO M3 OCHOBaHWM
6onpie gpyroro Ha 4 M. Haiiaute ocHoBaHMs Tpameluu. [S M u
9 Mm.]
3. OcuoBaHus Tpaneuuu pasubl 4 1 10 m. HaiiauTe nauub OTpes-
KOB, Ha KOTODbIe [JeJHUT CPEAHIOI JIMHUIO 3TOM TPaleUdy OJHA U3
ee auaronasuei. [2 M u S M.]

B. 1. OcHoBanus Tpamenuu oTHOCSTCA Kak 2 : 3, a cpeAHssl NUHHUS
paBHa S5 M. Haiinure ocHoBanusi Tpamenuu. [4 M, 6 M.]
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2. CpenHsist TUHUS TpalelMy paBHa 2,4 M ¥ [eJIUTCS JUATOHATbBIO
Ha /IBa OTpe3Ka, pasHoCTb KoTopbix paBHa 0,6 M. Haligure ocHoBa-
HUS JaHHOU Tpameuwu. [1,8 M, 3 M.]

3. B npsiMoyrosbHOl Tpamenuu oJuH U3 YriaoB paBeH 135°, cpen-

1.4 o
Hs TUHUSI paBHA 18 M, a OCHOBaHHUS OTHOCATCA KaK 53 Haiigure

MeHbIIYI0O 60KOBYIO CTOPOHY Tpamemuu. [28 M.]

4. B paBHOGOKOI1 Tpameuuu GOKOBasi CTOPOHA paBHa CpeHeH -
uHuu, a nepumerp 10 M. Haiigure 6oxoByio cropony. [2,5 M.]

3. MeHblllee OCHOBaHUe Tpanelwu paBHO 6,2 cM, pacCTOSHHE MeX-
Iy cepeauHaMu auaroHanei pasHo 0,4 cm. Haiiaure Gosbinee oc-
HOBaHMe. [7 cM.]

1. MeHblee OCHOBaHHe PaBHOGOKOM TpaIellid PaBHO 60KOBOM CTO-
POHe, a MaroHajb IepIeHNKYyJIsipHa 60KoBoil cropoHe. Omnpee-
nuTe yriael Tpanemuu. [60° u 120°.]

2. KoHIpl fuaMeTpa OKPY>XHOCTH y/aJieHbl OT KacaTeJbHoi Ha 1,6
u 0,6 M. Haiigure quamerp. [2,2 M.]

3. JlokaxuTe, YTO OTPE30K, COEJUHSAMIONANA CepeJHHbl AUaTroHaeil
Tpaleluy, Iapajjeled OCHOBAHUSIM U PaBeH MOJIYPa3HOCTH OCHO-
Bauui. [Y kK a 3 a H u e. IIpoBectn 4epe3 cepeanHy 60KOBOH
CTOPOHBI NPSIMYyIO, NTapaJlIeIbHYI0 OCHOBaHHSAM. ]



ITJIABA V

§ 1. KOCUHYC YTIJIA

§ 2. TEOPEMA TIM®ATOPA

§ 3. COOTHOUIEHMS MEXY CTOPOHAMMU U YIJIAMU
B IIPSIMOYTOJIbHOM TPEYTOJIBHUKE

§ 4. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
3HAYEHUS CUHYCA, KOCUHYCA U TAHTEHCA
HEKOTOPHIX YIJIOB

§ 5.ONPEJIEJIEHUE CUHYCA, KOCUHYCA, TAHTEHCA 1
KOTAHTEHCA JIIOBOTO YTJIA OT 0° IO 180°.

§ 1. KOCHUHYC VYIJIA
CIIPABOYHDII MATEPHAJI

1. B npsaMoyrosbHoM TpeyroibHuke ABC c OCTpPBIM yIraoM o
(puc. 94) AC — npunexawui xamem, a BC — npomueonexausui
xamem, AB — zunomenysa.

2. Kocunycom ocTporo yria npsiMOyrojbHOIO TPeyroJIbHUKa Ha3bl-
BaeTcsl OTHOIIIeHMe IIPUJIeXaIero KaTeTa K runoreny3se. Kocunyc yria
o. 0603HaYaeTcst TaK: COS OL.

AC
=5 (cm. puc. 94).

4. Kocunyc yria 3aBHCHT TOJIbKO OT BEJUYHHBI yIJa.

3. U3 ompeneseHus cienyer: cos o =

3AJZIAYA C PENIEHMEM

3anaua. ITocrpoiiTe yron, KOCHHYC KOTOPOro paBeH 2 .

Pemenune 1. V3 apupMernkn HaM U3BECTHO, YTO 3HaMeHaTeNb
[Apo6H MMOKa3bIBaeT, Ha CKOJIbKO PaBHBIX AOJIEH pa3/eIniu OTPe3OK, a
YUCJIUTEND IIOKA3bIBAET, CKOJIBKO TAKUX JOJel B3sIIH.

2. Crpoum npsiMoyronbhbiit Tpeyroabauk ABC (puc. 95) ¢ kare-
ToM AC, paBHbIM 2 eIMHHUIAM [JIHHBI U CHIIOTEHYy30d AB, paBHOI S
eIuHUIIaM. B pesysbTaTe y 9TOro TpeyrojbHHKa yroJ o, MPOTHBOJIe-
>kamuii BropoMy Katety BC, 6yner HCKOMBIM. 8

8

Puc. 94 ‘ Puc. 95

52



KonTpoabHbie Bompocsl

1. [aiiTe onpenesieHre KOCHHYCA OCTPOTO yTJia IIPSIMOYTOJIBHOTO Tpe-
YTOJIbHUKA.

BepHO 111, YTO KOCHHYC yIjla 3aBUCHUT TOJIbKO OT BEJMYUHBI yria?
Kak o6o3navaercss KOcHHyC yrya?

BepHo 11, 4TO cos o < 1, ecnu o@ — OCTpPBIH yromu?

Kak BbIpakaercsi KaTeT MPSIMOYTOJbHOIO TPEYrOJbHUKA Yepe3 I'u-
IIOTEHY3y U OCTPbIH# yromu?

Ilpn kakoM 3HAYeHHH OCTPOTO yria o B HPSIMOYTOJBHOM Tpe-

> s W

1
YroJIbHUKE BDBIITOJIHAETCS PAaBEHCTBO COS &L = ‘2‘ ?

JIMIAKTUYECKHI MATEPUAJ

-b|r—l

o o A _ 2. 6 _
1. ITocrpoiiTe OCTpPBIN Yroa o, ecliu: a) cos o = 3 ) cos o =
B) cos o =1,5 .

2. YcraHoBUTe, KOTOPBIN U3 YIJIOB o UM f 6oJibllle U MoYeMy, eciu

KaX/IBIil M3 HUX OCTPBIH U H3BECTHO, YTO: a) €COS oL = 3 m cos = 2
[oc<[3];6)cosa=2.ncosﬁ=i[a<B];B)5cosa= Sn
cos = 2 > p]. ’ ’
§ 2. TEOPEMA ITUDAIOPA
CIIPABOYHbII1 MATEPHAJI

w|w

1. B npsiIMOyrosbHOM TpeyroJibHHKe KBa/JpaT THIIOTEHY3bl paBeH
CyMMe KBa/{paTOB KaTETOB ?Teo ema ITudaropa).

2. Hangumep, anst A ABC (cm. puc. 95) umeer MeCTO PaBeHCTBO
AB? = AC? + BC2.

3. B npsIMOYrosbHOM TpeyToJbHUKe JI060M W3 KaTeTOB MeHbIIe
TUIIOTeHY3bl. A OTCIOJa cieayeT, 4To cos o < 1 st m06oro ocTtporo
erIa oc

cTb BA — mepreHAuKyJIsip, OHyIIIeHHbIH 13 Touyku B Ha mpsi-
MyIO a puc. 96), u C — no6as Touka NpsmMol ¢, oTiuuHas oT A. B
3TOM ciydae oTpe3ok BC Ha3bIBaeTcss HAKAOHHOU, TIPOBEJEeHHON U3
Touyku B k npsmoit @. Touka C HasbIBaeTcsi 0CHO8AHUEM HAKIIOHHOMN, a
orpe3ok AC Ha3spIBaeTcsi npoexyueti HaKJIOHHOI.

5. Ecnu x npsiMoit M3 OHOM TOYKU MPOBeJEHBI MEPIEHAUKYIISIP U
HAKJIOHHBIE, TO: a) KaXK[as HAKJIOHHas GoJblle MepreHANKyJIsapa;
6) paBHble HAKJIOHHDBIE HMEIOT PaBHbIE IPOEKIUH; B) U3 ABYX HAKJOH-
HBbIX 6oJibllle Ta, Y KOTOPOU IpOoeKIius Gobliie.

3AJIAYHM C PEHIEHUSIMHM

Janauya 1. CropoHbl Tpeyronbuuka @, b, ¢. Haiiaure BeicoTy Tpe-
YTOJIbHUKA, OIYIeHHYIO Ha CTOPOHY C.
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C
a b b
a .
C A 8 x D c-X A A C BXxD
Puc. 96 Puc. 97 Puc. 98

Pemenwue. 7-idcryuad. [Janubii Tpeyronpuuk ABC ocrpo-
yronbusiit (puc. 97).

1. O6o3nauuM mpoexuuio BD cTOpoHBI ¢ Ha NpSAMYyIo, cofepXka-
IIyI0 CTOPOHY ¢, 4epe3 x (cM. pucyHok). Toraa npoekuust DA cTopo-
HBI b Ha 5Ty e IPSAMYIO PaBHA C — X.

2. Ilo reopeme Ilndaropa us npsiMoyronabHbIX Tpeyroabuukos BDC
u CDA Haiinem Boicoty CD:

a) CD? = BC? - BD? (u3 A BDC); (1)

6) CD? = CA%2 — AD? (u3 A CDA). 2)

Tax kak B paBencrBax (1) u (2) neBble YacTu paBHBI, TO paBHbI U
IIpaBhle, T. €.

BC? — BD? = CA? - AD?. 3
3. U3 pasenctsa (3) nonyyaem:
a?+c2-p?
a2-x2=b-(c-x), ymax=25"72 (4)

2c
4. BepHeMcsl K paBeHCTBY (1), cmenaem II0[ICTAaHOBKY 3HAaYeHMs X

us paBeHcrsa (4), Haiinem Bbicoty CD:
22y

2
CD = Jaz —‘—1—2— (5)

21 cayuail. Jlaunbiii Tpeyronpauk ABC Tynoyrombubiit (puc. 98).

1. Haknonnasa @ umeer npoekiuio BD = x, HakinoHHas b umeer
mpoekiuio AD = ¢ + x.

2. ITo Teopeme ITuaropa us npsiMmoyronapHbIx Tpeyroabaukos ACD
u BCD naiinem Beicoty CD:

a) CD? = AC? — AD? (us A ACD); (6)

6) CD? = BC? -~ BD? (u3s A BCD). @

Tak kxak B paBercrBax (6) u (7) sneBble yacTé paBHbI, TO PaBHBI U
IIpaBble, T. €.

AC? - AD? = BC? - BD2. ®
ClhenaeM IOACTAaHOBKY AaHHBIX U3 yCIOBHS 3afaYd B PaBEHCTBO
(8) u ynpocrum:
b2 - (c+x)2=q%— 22 umm b2 — 2 - 2cx — 22 = a® — 12,
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_ b2—c2-a2
x= 2c ’
2,.2_ 32
a“+c“-b
WM X = T )

3. Bepuemcs k pasenctsy (7),
CleslaeM IIOJCTAHOBKY 3HAYEHHUS
x u3 pasenctBa (9) u HaiieM BbI-
cory CD:

CD = Ja’ - (—__a2+"2‘bz)2 =
2 Puc. 99

2, 2_;2\2
= faz _(_a—%?—b—)—' (10)

4. Pagencrsa (5) u (10) uMeroT ofUHAKOBbIE IIOJKOPEHHbIE BbIpa-
JKeHHsI, CJIeJ0BaTelbHO, B OGOUX CIydYasiX OTBET [10Jy4aeTcsi OJUHAKO-
BBIH.

3anava 2. HaiiquTe BbICOTY TpeyroibHHKa, CTOPOHBI KoTOporo 13,
14 u 15 M.

Pemenue 1. Ilyctb nanHbIM 3ajayd oTBeYaeT pucyHok 99.

2. Ina npsiMOyrolbHBIX TpeyroabHukoB ABD u BDC cocraBUM
paBeHCTBa:

N
<
Q
G
<
~

x2 =132 — y2 (u3 A ABD); (1)
x2 =142 - (15 - y)? (u3 A BDC). (2)
Jlesbie yactu paBenctB (1) u (2) paBHBI, 3HAYMT, PaBHBI U Ipa-
BBIE, T. €.
132 - y2 =142 - (15 - y)2. 3)
3. U3 pasencrsa (3) naiinem y:
169 — y2 = 196 — 225 + 30y — y2,
otkyna 30y = 198, t. e. y = 6,6.
4. BepHemcst k paBencrBy (1), Haiinem x:
x% =132 - 6,62 = 169 — 43,56 = 125,44,

OTKyJa X = ,/125,44 =11,2 M.
3amava 3. Hailinure paguyc OKpy>KHOCTH, ONMCAHHOM OKOJIO paB-
HOGeIPEHHOTO TPEYTONIbHUKA C OCHOBaHWEM d U 6OKOBOH CTOpPOHOI R.
Peme uue. Pemenne qanHOM 3ajayn CBOAMUTCS K PACCMOTPEHHIO
IBYX CIIy4aes.

1-4 cayuaud. Ilentp O OKpy>XHOCTH JeXMT Ha BbicoTe CD
(puc. 100).

a
1. W3 ycnoBust 3agauun AC = ku AD = 7 .

2. Haxoaum Bbicoty CD, onymeHHylo Ha ocHoBanue AB. Tpe-
yroabauk ACD npsimoyronbHblii, Toraa no teopeme ITugaropa
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A%
Puc. 100 Puc. 101

cD =JaCT - 4D = i - (%) )

3. Tpeyronsaux AOD npsiMoyronbubiii. Ilo Teopeme ITudaropa
AO? = OD? + AD2. )

3necb AO =R, AD = —%, OD = CD - OC, Ho gnuHa CD HaM yxe

u3BecTHa U3 paBeHcTBa (1).
4. PemuM ypasHenue (2):
a) CaenaeM COOTBETCTBYIONIYIO TIO/ICTAHOBKY:

e - -] -
R ]

2
¥ - 2Rk -(%) =0, (1)
2
6) Us pasencrsa ?-R‘/kz —(% =k Haxomum
k

"= 2 i _(%)2 ' (5)

2-1 cayuai. lleHTp O OKPYIHOCTH JIEXXHT HA MIPOJOJDKEHHH BBICO-
o1 (puc. 101).

1. I3 pucynka BuaHO, 4To TpeyroabHuk AOD mpsiMOYTOJbHBIN, a
OD = R - CD. Tlo teopeme Iludaropa umeem AO? = OD? + AD?,

Hm 2 2 2 .
R = (R—‘/kz —(%) ' +(%) . 6)
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2. PemuM ypasnenue (6):

wowonfe {0 o

2
2Rk -(g) +R =0, " (8)
Haiigem R:
R=—2F
2 k2 _(_;_)2 (9)

3. Wckomprit panuyc HaMM onpefesieH H AJsl BTOporo cayyas. On
TOT K€, YTO U [JJIs IepBOro Caydas.

3anava 4. Hajiaute paguyc oKpy>XHOCTH, BIIMCAaHHOI B paBHOGe -
PEHHBI TPEYTOJbHUK C OCHOBaHHEM @ U GOKOBOIl CTOPOHOIH k.

Pemenue. 1. IlycTs paguyc oKpy>KHOCTH, BIMCAHHOH B Tpe-
yroabHuk ABC, pasen 7 (puc. 102).

2. CoepunuM 1neHTp O BHHCAHHOR OKPYXHOCTH C TOYKaMH Kaca-
Hus D, M, E, torna OD 1L AB, OM 1 BC, OF 1 AC, rge OD =
=0OE =OM =r.

3. Vickomblil pajnyc OKPY>KHOCTH SIBHO BXOJHUT B [1PSIMOYTOJbHbIM
Tpeyronbiuk OMB. Ho HM ofHa M3 CTOPOH TpeyroJibHHKa HaM He
U3BegTHA. .

4. KirouoM 7151 pelieHust JaHHOM 3aa4u siBJsieTcs TeopeMa: «Ecau
43 KaKOK-/1M60 TOYKH IIpOBe/IeHbl ABe KACATENbHbIE K OKPY>KHOCTH, TO
OTpe3KH KacaTelbHBbIX DaBHbI, a LIEHTP OKPY>KHOCTH JIEXXHT Ha GHC-

CeKTpHCe yriia, 06pa3oBaHHOTO STUMM KacaTeJbHbIMH»> . CllefoBaTelb-
o, CE=CM = 5,BM = k- 5 u OB = BE - r. VI3 Tpeyronpmuxa
BEC naiinem Boicoty BE (1o Teopeme ITudaropa):

2 2
BE = ,|k* - (%) . Cnenosatennsno, OB = ,|k* - (%) -7

5. Tpeyronbauk OMB npsiMoyronbHbIi ¢ npsiMbiM yriom OMB,
cregoBatenbHo, OB — rumorenysa. Ilo Teopeme Ilugaropa
OB? = OM? + BM2. - 1) B
Crenas moacragosky B paBercteo (1), moayunm:

Uk_(; ] =rfe- ). @

Ynpoctus paBerctso (2), nonyqum:

2 [a)? 2 [a)? 2 _
k—5—2rk—5 +7‘ =

2
=r2+k2-2k-.§+(£), A £ ¢
Puc. 102
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2rfie (o) -a- 2 ®

Haiinem r u3 ypaBaenus  (3):

y = 2ak—a? _a [2k-a

_J 2‘2\}2k+a‘
2 [a
4k—(5)

Kom'ponbnue BOIIPOCHI

1. Mooxer 1 IIpoeKIMs OTpe3Ka 6biTb paBHOH caMoMy oTpeaky? Mo-
JKE€T JIK OHAa ObITb GOJIbIIE OTpe3Ka?

2. Ilpu KaKOM YCJIOBHH IPOEKIMSI OTPe3Ka BABOE MEHBIIE CAMOTO OT-
peaka?

3. B xaKkoM TpeyrosbHHKe OJHA M3 €r0 CTOPOH SIBJSETCS IIpOEKIHeil
JApYTO# CTOPOHBI?

4. B xakoM TpeyTroJbHHKe HMeeT MecTo paBeHcTBO AB? = AC? + BC?,
ecnu AB, AC u BC — ero cropoHbI?

IUJAAKTUYECKHUI MATEPHAJI

A. 1. Croponb! npsiMoyronbHuKa pasHbl 60 u 91 M. Uemy paBHa ero
auaroHaib? [109 m.]

2. Cropona KBajpaTa paBHa @. UeMy paBHa ero AHaroHajn? [ a2 -1

3. CropoHbl npsiMoyronbHuKa paBHbI @ u k. Haiigure pajuyc OK-
PY>XXHOCTH, ONIHCAHHOW OKOJIO B3TOr0 IPSAMOYTONbHUKA.

[05Va® + . ]

4. KateTbl MpsIMOYroJIbHOrO TpeyroibHUKA PaBHBI 8 AM u 18 cM.
Haiifute paguyc oKpy>XHOCTH, ONMCAHHOH OKOJIO BTOTO TPEYTOJb-
HUKa. [41 cM.]

5. B paBHOGepeHHOM TpeyrobHIKe GOKOBAS CTOPOHA paBHa 17 M,
a ocHoBanue 16 M. Hafigure Boicoty. [15 M.]

6. B paBHOCTOpOHHEM TpeyroipHHKe HaiiTUTe BBHICOTY IIO JAHHON

a3
CTOPOHE a. [T' ]

7. B npsMOyTroNBHOM TpeyroJbHHKe ONMH U3 yrioB paBeH 30°, a
6osbmioit kater paBen 6 M. Haiigure ase [Ipyrue CTOPOHBI 3TOro

TpeyrombHuKa. [ 243 M u 443 M.]

8. /luaronamu pom6a pasubl 24 um 70 M. Haiigure ero CTOPOHY.
[37 Mm.]
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9. B paBHOGegpeHHOI Tpamelun OcHOBaHUs paBHbl 10 u 24 M,
6okoBasi cropoHa 25 M. Haiigure BbicoTy Tpameruu. [24 m.]

10. K oxpyxHocru paguyca 36 M mpoBeJjeHa KacaTeJbHast U3 TOY-
KU, yIaJeHHOMH oT 1ieHTpa Ha 85 M. Haiigure oTpe3ok KacareabHOM
OT aHHOM TOYKM JO TOYKH KacaHusi. [77 m.]

11. HaiiguTte ocTpble yribl IPSIMOYTOIBHOTO TPEYTrOJIbHIKA, 3HAS,
4TO OHH OoTHOcsTcs Kak 1 : 2. [30° u 60°.]

12. BbiuuciuTe ImepUMeTp IIPSIMOYTOJNBHOIO TPEYyTrOJIbHUKA, eCiIu
ero xareThbl paBHbI S 1 12 M. [30 M.]

13. BpiyuciuTe mmepuMeTp MPSIMOYTOJBHOTO TPEYrOJbHUKA, €C/Id

ero runoteHysa paBHa 10 M, a oquH yroxa paseH 30°. [ 5(3 + J§) M.]
14. BeiuuicinTe nepuMeTp paBHOGEAPEHHOTO IPSIMOYTOJIBHOTO TPe-

YJTOJIbHUKA, €CIM €ro rMmoTeHy3a paBHa 20 M. [20(1 + \[2—)M]

1. TpebyeTcst BHITOYMTD KBa/PaTHYIO TOJIOBKY CO CTOPOHOH 32 MM.
UYeMmy noikeH 6bITb paBeH AUaMeTp LMIMHIPUYECKOH 3aTOTOBKU?
[IIpumepHO 45 MM.]

2. Haiigure cTOpOHY KBajpaTa, eclli OHAa MeHbllle [MaroHAJId Ha

2 [ 2(V2 +1)m]

3. Muamerp 6peBHa 12 cM. MoXHO Jid U3 3TOro 6peBHA BBHITECATD
KBaJpaTHBIN 6pyc co croponoit 10 cm? [Her.]

4. B xpyr BnucaH IPSIMOYTOJBbHUK, CTOPOHBI KOTOPOTO OTHOCSITCSI
kak-8 : 15. HailanTe st cTOpOHDI, ecny paguyc Kpyra paBeH 34 M.
[32 M u 60 M.]

3. Karers! npsiMmoyrosibHoro TpeyrosbHuka pasabl 16 u 12 m. Haii-
QuTe MeJuaHy, IPOBeJeHHYIO K rumorteHy3e. [10 M.]

6. Hajinure cTopoHBI paBHOGEJpPEHHOTO TPEYTrONbHHUKA, €CJIA €ro
BBICOTa paBHa 35 M, a OCHOBaHUE OTHOCHUTCSI K 6OKOBOH CTOpOHE
Kak 48 : 25. [125 M, 125 M 1 240 M.]

7. B paBHOCTOpPOHHEM TpeyTOJbHYKE OIpPeLeIUTe CTOPOHY 110 JaH-
23k

3

8. U3 o6meil TOYKH TIPOBEEHBI K OKPYIKHOCTH [BE KacaTelbHbIE.
Pagnyc oxpys>kHocTu paBeH 11 M, 2 cyMMa OTPe3KOB KacaTeJIbHbIX
paBHa 120 M. Haiiaute paccrosiHMe OT IeHTpa A0 OGIIEH TOYKH
KacaTeJabHbIX. [61 M.]

9. B paBHOGegpeHHOM TpeyrojbHHKe ocHoBaHue paBHO 30 M, a
BbicoTa 20 M. HalixuTe BpicOTY, OnymieHHYI0 Ha GOKOBYIO CTOPOHY .
[24 M.]

10. B paBHOGepeHHOM TpPEYroJIbHUKE BBICOTA, OMyIIeHHas HA OC-
HOBaHMe, paBHa 3 M, a BbICOTA, ONYIIEeHHasi HA GOKOBYIO CTOPOHY,

HOI1 BBICOTE A. [

paBHa 4 M. HaiignTe CTOpPOHBI 3TOrO0 TPEYroJIbHHUKA. [2,4\/-5_ M

u 18V5 m.]
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B. 1. Kpyr pamuyca ¢ okpy>eH 9eTbIpbMsi PaBHBIMH KPYTaMH, Kacaio-

60

IMUMHCA JAHHOTO U ITOIIapHO ApYT Apyra. Boraucimre paauyc OJHOIro

M3 B5THX KPYTOB. [ ¢ (1+J§) -1

2. B npsMOYTroJIbHOM TPeyroJbHUKe JaH KaTeT d ¥ PAJHYyC 7 BIIH-
CaHHOM B Hero okpy>xHocTH. HafuTe runorenysy u Bropoii karer.

|:a2 —-‘2r(a-r) - 2r(a-r) ]

a -2r a-2r

3. B paBHOCTOPOHHHII TPeyroJbHUK BIHCAHBI TPH PAaBHBIX KPyra
TaK, 4TO KaXK/bI KacaeTcs ABYyX CTOPOH TPEyroJbHMKA M JBYX
apyrux kpyros. Hadiaute paauyc Kaxoro us sTHX KpyroB, ecid
CTOpOHa TpeyroJbHUKa paBHa 4. [0,252(43 —1).]

4. K 18yM oKpy>XHOCTSIM paauycoB R U 7, HAXONSIIUXCS B IIOJIO-
JKeHMU BHEUIHEro KacaHMsI, IPOBeJeHbl UX O6Iue KacaTeJbHble —
BHYTPeHHsISI ¥ /iBe BHellHUe. Onpe/e/iuTe JAUHY OTPe3Ka BHYTpeH-
Hell KacaTelbHOH, 3aKJIIOYEHHOTO MeXX/y BHENIHMMH KacaTeJbHbI-

mu. [ 2JRr. ]

5. LenTp Kpyra, BIMCAHHOTO B IPSAMOYTONIbHYIO TPAIELUIO, OTCTO-
HUT OT KOHIIOB 60KOBO¥ CTOpPOHBI Ha 2 M 1 Ha 4 M. Haliaure paguyc
45

KpyTa ¥ 661bliyio 60KOBYIO CTOPOHY TpAIIELHH. [—5— Mu2/5 M.:'

6. [lan yron 60° ¢ Bepmunoii B Touke O. B mnockoctu sToro yria
B35Ta TOYKA A, JieXXamas BHYTPH yIJIa ¥ OTCTOSLIAS OT er0 CTOPOH

o 221
Ha paccrosiaue 1 u 2 M. Haliqure paccrosnue OA. —3£ M.]

7. JIe oKkpy>kHOCTH ¢ paauycaMu 3 M ‘1 M KacaloTcsi H3BHe B TOUKe A.
K oxpy>xHocTsIM TpoBesieHa o6mas KacaTesnbHas. HaiianTe orpesok

KacaTeJIbHOfI, 3aKJIIOYEHHbIH MEXAY TOYKaMH KacCaHUsI. [2\/3- M]

8. Okpy>HOCTb Kacaercst AByX CMeXHDBIX CTOPOH KBAafpaTa M [e-
JIUT KOKAYIO U3 IBYX APYTMX €ro CTOPOH Ha OTPE3KH, PaBHbIE 2 U
23 m. Haiigute pamuyc okpyxnocru. [17 M.]

9. B nepeceyenne AByX PaBHBIX KPYTOB BIMCAH POMG C AMATOHAJS-
mu 12 u 6 cM. Haiigure paauyc kaxaoro kpyra. [7,5 cm.]

10. K oxpy>xHoct paauyca R nposefeHns! 4 xacatenbHbie, 06pa-
ayomue poM6, 64npmas auaronasb Kotoporo paeHa 4R. Haiigute

4y3R

YTJIbI, BTOPYIO AMAarOHaIb U CTOPOHY p0M6a.[60° Hu 1200,—3— H
43R
=5

11. OxpyxHocrb paguycoM 13 cM KacaeTcs BYX CMeXHBIX CTOpPOH
KBagpaTa co croponoit 18 cm. Ha kakme aBa oTpeska aemuT

OKPY>KHOCTb K@XJYIO M3 JBYX APYTHX CTODOH KBaapaTta? [1 cM u
17 em.]



§ 3. COOTHOINEHHA MEXAY CTOPOHAMMU U VIJVIAMU
* B IIPAMOYTOJIBHOM TPEYTOJIbHUKE

CIIPABOYHbBII MATEPHAJ

IIyctp ABC — npsiMOYTOJIDHBIN TPEYTONbHUK C IPSIMBbIM yriaom C
M OCTPBIM yIJIOM Ipu BepumuHe A, paBubiM o (puc. 103).

1. Cunycom yena o (0603HayaeTcss sin o) Ha3bIBAETCSI OTHOMIEHHE
npoTtuBoJiexaniero karera BC k runorenyse AB:

. BC .
sin a = ﬁ,mmAB-smoc=BC.

2. Tanzencom yena o. (o6o3navaercs tg o) Ha3biBaeTCs OTHOLIEHHE
npoTHuBoJexaiero karera BC k npunexamemy karery AC:

ﬁ—g,mmAC-tga=BC.

3. Komanzencom yzna o. (o6o3naqaercs ctg o) Ha3bIBAETCS OTHO-
neHue npunexamniero karera AC k nmpotusosiexamgemy karery BC:

tga =

ctg a = —;—g,mmBC-ctga=AC.

4. CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC yIjla 3aBHUCSIT TOJBKO OT
BeJIMYMHBI yTJIa.

Cos o

SiIn o
S.tga= m,ctgoc= Sno -

6. Wcnonbays: TpuroHoMeTpuyecKkue PyHKIIUA U 3HASI OJHY U3 CTO-
POH IIPSIMOYTOJIbHOTO TPEYTOJIbHMKA M OCTPBIH YroJI, MOXKHO HaiiTu
[Be [pyTHue CTOPOHBI, a TAaK)Ke OCTpPbIe YTJIbl.

7. V3 BepmIMHBI IPSIMOrO Yrja MPSIMOYTOJIbHOTO TPEyrOJIbHHKA
OIlyIleH NepIeHAUKYIsp Ha TunoTeHy3y. O603HaYUM 3JI€MEHTHI M-
MOYTOJIbHOTO TpeyronbHuka Tak (puc. 104): kateTbl b u ¢, rUNOTEHY-
3a ¢, MPOEKIMH KaTeTOB Ha TUIOTeHY3y ¢’ M b', a Takxe BbIcOTa A.
OHHu cBsI3aHBI ClleJyIOIMUMH YeTbIPbMsI OCHOBHBIMU PaBEHCTBAMM:

b +c =a, 1)
¢t =ca, . 2)
b2 =ba, 3)

Puc. 103
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ht=cb. 4)

Cootromenust (2), (3) u (4) MoxHO 3ammMcaTb COOTBETCTBEHHO

TaK:
c= Jca, s)
b= ba, (6)
h= b @)

Cootromenus (5), (6) MoxHO chOPMYIUPOBATH CIIEAYIOMUM 06-
pasoM: KaTeT IPSMOYTO/IBHOTO TPeYTOJNbHHKA ECTb CPeAHee IMPOIOp-
LIMOHANIbHOE MEX/y TUIOTEHY30H U ero NMpoeKUued Ha TUIIOTeHY3y
(cMm. puc. 104).

Cootnowenue (7) chopmymupyercs Tak: BbICOTa IIPAMOYTOJIBHOTO
TPEeyroJIbHUKA, OIyLIEHHAsl U3 BepLIXHBI IIPSIMOTO YIJIa, eCTb CPEJHee
IIPONOPIMOHANBHOE MEX/Iy IPOEKIMSAMA KATETOB HAa THUIIOTEHY3y
(cm. puc. 104).

3AZIAYM C PELIEHUSIMH

3agava 1. B npsiMmoyrosnbHoM Tpeyroibauke ABC faHbI THIIOTEHY-
3a @ u octpbii yrou . Haitiure KaTeThl, UX NPOEKLMH HA FUIIOTEHY3Y
U BBICOTY, OIYIIeHHYIO Ha THIIOTEHY3Y.

Pemenue. 1. [{nsa pemenns faHHOHN 3a/jayyl MCIIONb3yeM PHCY-
Hok 104, rne £ CBA = B.

2. Tlo onpexenenuto cos B = —, oTKyAa ¢ = a cos P.

QS ale

3. Ilo onpenenenuio sin f = —, orkyaa b = a sin P.

4. VI3 npsiMmoyrosbHOro Tpeyronabuuka ABD Haiigem:

C
a)cosB= —, T.e ¢ =ccosf;

6)5111[3—— T. €. h = ¢ sin .

W3 paBencrBa ¢'+ b' = g naiinem b' = a — ¢', wiu ' = a — ¢ cos P.

6. B pesysnbraTte TOJYYUIIA C = & COS B, b=asin B, ¢ = c cos B,
b’=a-ccosﬂ,h=csm B.

3anxava 2. B npsimoyronsHoM Tpeyronpuuke ABC npoercu;m[ b u

¢' KaTeToB b U C Ha TUIIOTeHY3y PABHbI COOTBETCTBEHHO 3 u 8 Hai-

JUTe KaTeTbl, TUIIOTEHY3y U BBICOTY TPEYTOJIbHHUKA.
Pemenue. 1. [{ng peurenus u 310l 3a/{a4¥ UCIOIb3Y€EM PHUCY-
HOK 104.

2.R2=cl, h=b'c =5 -2
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A K E D
Puc. 105

4. Cz=ac’,c= 1’00',C= _265'_._8_.:}_0_:3_1._

5.02=ab, b=+ab', b= 1/ ————25

3amava 3. /laHa Tpamenusi C OCTPbIMU YIJIaMHU IIPYA OCHOBAaHWH O U
B. Menblree ee ocHOBaHUE paBHO 4 M, a BbicoTa paBHa 3 M. Haiiaute
60KOBBIE CTOPOHDI, GOJIbIllee OCHOBAHKE M JUATOHAJH TPAIlElyH.
Pemenue. 1. Ilycrb ycioBuio 3agauu orBedaer pucyHok 105.
2. VI3 npsimoyrosbHOro Tpeyroabuuka ABK uMeeM:

3 3
a)sinoc=j4—§,'r.e AB"SI—D-&—'
, 3
6)tga=;ﬁ(—,'r e. AK—zg—a-— s(:)saa'
3. U3 npsiMoyroabHoro Tpeyroiabuuka CED umeeM:
3
Dsinp= o, T e CD = 55
_ 3 — 3 _ 3cospB
6)tgp=—5,T.e. ED= = .
) 8P = gp. T wp  snp
3 cos 3 cos B

4. AD=AK+KE+ED= T4+ =
sin a sin B
_ 3cosasinP + 4 sinasinB + 3sinacos B
sin a sin B
5. W3 npsamoyronbHoro Tpeyronbiuka KBD HalifleM rumoTeHyay,

KOTOpasi sIBJISIETCS] B TPATel[WH JAHArOHAIBIO:
BD? = BK? + KD?, unu BD?=9 + (4+ ED)2=9 +

3 cos B cos B 90052[5_ 2 n.
(4+ np) —9+16+24sin[3+W_25+24Ctg8+90tg B;

= y25+24ctgp+9ctg? B -
6. U3 npsimoyrospHoro tpeyronbHuka ACE HaiiieM rMIOTeHy3y,
KOTOpasi sIBJISETCS B Tpallelluyl [UaTOHAJIbIO:
AC? = AE? + CE?, unu AC? =9 + (AK + 4)2,

AC=J9+(4+3 ctg a).
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2.

3.
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A

B.

B.
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KonTpoabHnie Bonpoch

Haiite ompenesnenye cCHHyca ¥ TaHI€HCA OCTPOrO yTJa.

Kak Bbipaxcaercst KaTeT NpsIMOYTroJIbHOIO TPEYTOJIbHUKA Yepe3 OCT-
pblif yros u Apyroit Kater?

B npsamoyronbaom TpeyroabhHuke ABC yron A 6ombme yriaa B.
Kakoit u3s xateroB 6osnbme: AC unu BC?

Yro ompegensier BbipaskeHue x = vab ?

AMJAAKTHYECKHIA MATEPHAJI
HUcnonbays o6osnavennss pucynka 104, sanonnure TabauiLy:
HoMep 3azaun a b c b c h
1 20 15
2 18 2
3 3 2

[1)a=25 b =16, ¢ =9, h=12; 2) a = 20, b = 6410,
c=2Y10 h=6,3)b=+6,c=V3,c=1,h=+2]

1. Karerp! TpeyronbHuKa OTHOCSTCS Kak S : 6, rumoTeHysa paBHa
122 cm. HajiauTe oTpe3ku rHIOTeHY3bI, Ha KOTOpbIE OHA JEIUTCS
OCHOBaHUEM BbICOTHI. [S50 cM u 72 cM.]

2. Karerpl TpeyronbHHKa OTHOCATCA Kak 3 : 2, a BbICOTA JEJIUT
TUNOTEHY3y Ha OTPE3KH, U3 KOTOPBIX OAMH Ha 2 M 6oJblie Apyro-
ro. Haiigute runorenysy. [5,2 m.]

3. Karetn! TpeyronbHHKa OTHOCSTCS KaK 3 : 7, a BBICOTa, IIpOBe-
AeHHasl Ha FUII0TeHy3y, paBHa 42 cmM. Haiiqure orpesku rumoreny-
3pl. [18 cMm u 98 cm.]

1. Moxer 11 cuHyC yria 6biTb paBHBIM g cM? [Her, Tak kak

CHHY< eCTb OTHOIIEHWE — YHCJIO OTBJE€YeHHOEe, a He MMEHOBaH-
Hoe.]

1
2. Moer 14 cHHYC yria 6bITb pPaBHbIM @ + -;? [Her, Tak kak

1
a+ — > 1 npu mo6om a#0.]
3. anbi otpesku @ u b. Kak nocrpoutb oTpesku:

a) V@’ +b* (popmyna x = va* +b? BbIPa)KaeT THIIOTEHY3Yy

NIpsAMOYT'OJIbDHOI'O TPEYTr'OJIbHHKA, Y KOTOPOro KaTeThl @ U b),

6) va* - b? (cb‘opmyna x = Va*-b? BBIpaXKaeT KaTeT IIPSIMO-

YFOJIBHOTO TPEYTONbHAKA, Y KOTOPOro IMIIOTEHY3a PaBHA d, a JpY-
roit xarer b)?



§ 4. OCHOBHBIE TPHTOHOMETPHYECKHE TOX/ECTBA.
3HAYEHHUSA CHHYCA, KOCHHYCA H TAHTEHCA
HEKOTOPBIX YIJIOB

CIIPABOYHMLII MATEPHAJ

1. Ocnoenvie mpuzonomempuuecKue mosxoecmea:

. 1
sinx + cos?x = 1; 1 + tg2x = o ol
1

1+ctg?x= -

2. Ina no6oro ocTporo yria X UMeeT MeCTO PaBeHCTBO:
sin (90° — x) = cos x; cos (90° — x) = sin x;
tg (90° — x) = ctg x; ctg (90° — x) = tg x.
3. 3HaueHns cMHyca, KOCHHYCa, TAHTeHCa W KOTaHreHca HeKOTO-
pbIX YIJIOB.

Ecau x = 30°, o

. 1 1
sin 30° = 5;cos30°= g;t330°= 75;ctg,30°= J§

Ecnm x = 45°, 10
sin 45° = g; cos 45° = g; tg 45° = ctg 45° = 1.

Ecmu x = 60°, To

H 3 l o 0 — 1
sxn60°=i2_-;c0560°= -2-;t360 = Jg;ctgGO =5

3AZ1AYH C PEHIEHHMSIMH

3anaua 1. B TpeyrosbHuke 6onbmui yron npu ocHoBaHHHU 45°, a
BBICOTa JENMT OCHOBaHHe Ha 4YacTd, paBHble 20 u 21. Haliaure nepu-
MeTp TPeyroJIbHHKA.

Pemenmue. 1. IIycrb ycroBuio 3sagauu orsevaer pucynok 106.

2. PaccMoTpuM TpeyronbHUK ABD. OH NpsiIMOYroJibHbIA M paBHO-
6ezxﬁenubxﬁ, AD = BD.

aitneM AB — runorenysy TpeyronbHuka ABD:

. _ BD _ 20
Sln45°—+AE—'A—B,
20 20 -2
TKyaa AB = = =20V2 .
oTey A o4 V2

3. Paccmorpum Tpeyrombuuk BCD. OH mpsiMOYroJbHBIA, H H3-
BecTHO, yto BD = 20, DC = 21. Haitgem rumorenysy BC=

=JBD? + DC? , otxyna BC = Y400+ 441 =29

4. Ilepumerp TpeyrospbHuka ABC paBeH cyMMe TpexX CTOpOH, Haii-
nem ero: P = 2032 +29 +41 =70 + 2042



B 5 8 c
x 7
/41\ 45° 30 2
A D c A D c A K D
Puc: 106 Puc. 107 Puc. 108

3agaua 2. Y TpeyroJibHMKa OJHA U3 CTOPOH paBHa 1, a mpuiexa-
mue K Heit yrisl paBHbI 30° u 45°. HaiiauTte mepumerp gaHHOrO Tpe-
YTOJbHUKA.

Pemenue. 1. Ilyctb ycnosuio 3agauu orBeyaer pucyHok 107.

2. IlpoBemem Bbicory BD. O6osnauum AD dyepe3 x, a Tak Kak
TpeyroibHUK ABD mnpsiMOYroJbHbBIH M paBHOGeqpeHHbIH, To AD =
=BD = x.

3. Wa npsimoyroabHoro Tpeyroabhuka BDC ¢ yrinom 30° Haiigem
DC:

tg 30° = %]Cz,omyz{aDC= t:%=—ﬁ1c—=x~/§-
el

4. Ilo ycnoBuio AC=1,H0 AC=AD + DC’, cAeaeM IIOACTaHOBKY
U HalijeMm x:

5. Haiimem AB u3 tpeyronbauka ABD: cos 45° = %, oTKyZda

AB = _AD__ 5t _ ()
cos 45° 2,_:'2 2 ’

6. V3 npsimoyrosnbHoro tpeyronbuuka DBC ¢ yriaom 30° Hafigem

BC:
2 \/3—1)
BC = 2BD = 2x=—(2—=J§—1-
7. Haiigem nepumerp Tpeyroabunka ABC:
P=AB+BC+AC, P = LD 5 _q g L=f2f5

3agava 3. [duaronanu pom6a paBHBl @ U a3 . Haiigure yTJIblL
poMm6a, ero mepuMeTp U BBICOTY.

Pemenue. 1. Ilyctb ycnoBuio 3agauu orBevaeT pucyHok 108.

2.0B=0D = —;—;AO=OC= %@;nyCTbéBAO-:ZOAD:a;
£ BOA npsimoii.

3. Paccmotpum TpeyroabHuk BOA. OH IpSIMOYTOJNBHBIN € OCTPHIM
yriom o. Haiinem rpagycHyio Mepy yria o.:
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a
BO 3 1
tgoo =— ,numm tg o = = CJIeOBaTENIbHO,
g 20’ g —Ta 3 7§1 A
2

a = 30° a £ BAD = 60°. Torga £ ABC = 180° — 60° = 120°.
4. U3 npsimoyrosnpHoro tpeyronbHuka ABO HaiiieM T'MIIOTeHY3y,
OHa JKe SIBJISIETCSA M CTOPOHOM poM6a:

TakuM o6pasoM, mepuMerp pom6a paseH 4a.
5. W3 Bepmunnl B Tpeyronbauka ABD onycrum Boicoty BK. Hait-

neM ee:
sin 60° = I; otkyna BK = a sin 60° = a@
6. Urax, yriuel poM6a LA = LC =60°u £B = = 120°.

Bricota pomM6a BK = %, a IIepuMeTp paBeH 4a.

JAUAAKTUYECKHUH MATEPHMAJ

A. 1. B npsMoyroJbHOM TpeyroJbHUKe AaHBI THIIOTEHY3a @ U YroJ

60°. HaiiquTe nepuMeTp AaHHOTO TPEYTOJbHHUKA. [0,561(3 + \/5)]

2. [InaroHaJb IpsIMOYTOJIbHUKA B /Ba pa3a GoJibllle OJHOM U3 ero
cropoHn. Haiiaure yrusr Mexxay puaronansimu. [60° u 120°.]
3. Karer, nmexxamuit npotus yria 30°, pasen 4. Haiiaure BTOpOI

KaTeT 5TOr0 TPEyTOJbHUKA. [4\/§]

4. HaiiauTe BBICOTY PaBHOCTOPOHHErO TPEYTOJbHHKA CO CTOPO-
Holl 6. [3\/— ]

5. OcHoBaHVe pPaBHOGELPEHHOTO TPEYTOJbHUKA C YTJIOM IIPU Bep-
muHe 120° paBHo 6. OnpeaennTe NepUMETP STOTO TPEYTOJbHUKA.

[6+4J—]

B. 1. Onun U3 yrios nNpsIMOyroJbHOIO TPEYrOJAbHUKA PaBeH CpelHe-
My apudMeTHIeCKOMy ABYX ApPYrux ero yrios. Haiinure ero xate-
ThbI, €CJIM THIOTeHy3a paBHa ¢. [0,5 c u O,SCJ_ 3.]

2. lan octpoyronbHblil Tpeyroabuuk ABC, y koroporo yroa A
paBeH 60°, a 3aksovaomire ero croposbl — b u c¢. Haiiaure Bbico-
Ty CC, u otpesok BC,. [0,56+/3 u ¢ - 0,5b.]

3. B paBHOGepeHHOI! Tpamneluy BbICOTa PaBHA MeHbIIEMY OCHOBA-
HMIO, OCTpblit yroa o.. HalianTe nepumMerp Tpameuuu, eciu BbicoTa

paBHa k. [2k(1 +sin o +22 a) ]

sin a
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B. 1. Kaxkoit yron 6onbuie o unu B, ecau:
a) sin o = %, asin = i [o.>B);
&) sinp=23, sina=32 [B>al
B)tgoa =21, tgf=25[p>a]?
2. TlocTpoiiTe OCTPBLIA Yro/, CHHYC KOTOPOro paBeH % .

3. YcraHoBHTe, MOTYT JIM MMETb MECTO CJIe/ylONINe PABEHCTBA IS
O/[IHOTO W TOrO e 3HaYeHUs] yrja o

. 1 2
a)sina= 5, cosa = 3 [mer];
¢

2,
X _ 5 _ 12
6) sin a = i3+ cos & = l3[&1221]-

4. OcHoBanue paBHOGEIPEHHOTO TPEYTOJIBHAKA PABHO R, YTOM IpH
BepimnHe o.. Haliute BbicoTy n GOKOBYIO CTOPOHY.

05k ctg . L

2 sins

2
5. [lmaroHanb k mpsiMOyroibHOM TpareluH NepreHInKyasapHa K
GoKOBOM cTOpOHE M 06pa3yeT ¢ OCHOBaHHeM OCTpbiit yron o.. Haiiue

CTOPOHBI Tpamneuuu. [ , ktg o, ksin o, k cos o.]

B

cos o

§ 5. OIIPEJAEJEHUE CHHYCA, KOCUHYCA, TAHTEHCA
H KOTAHTEHCA JIIOBOTI'O YIJIA OT 0° 10 180°

CIIPABOYHKIIT MATEPHAJ

1. M306pasiM OKpY’>KHOCTb Ha IJIOCKOCTH XY € LIEHTPOM B TOYKe
O (0, 0) u pamuycom R (puc. 109), o — ocTpbiii yroa, KoTopeiii
o6pasyer paguyc OA ¢ NONOXKUTENbHOIl MONYOChIO X, T/le X U § —
KOOPAHHATbI TOYKH A.

2. 3uayeHus sin o, cos a, tg o u ctg a ansg ocrporo yria
(cm. puc. 109) BbIpakaioTcs Yepe3 KOOPAMHATBI TOYKH A Tak: sin o =

YA =%,cosu=%.tga=%nctga=
x
Axy) oy

3. OTMeTHM 3HAYeHMS TPUIOHOMETPH-
YecKuX (PyHKIIMI B HEKOTOPBIX TOYKAX:

a) Bynem cyutatb, uTO yron 0° o6pa-
3yiot cosnajawomue aydu. Ecam nyy OM,
COBMA/laeT ¢ MOJOXKHUTENIBHOM MOJIyOChIO X
(puc. 110), To Touka M, Jiexxut Ha noJo-
XKHTENIbHOI [MoJyocH X, a Tak Kak OM,| =
=R, To Touka M, uMMeeT KOOpAMHA-
Puc. 109 1 (R; 0).
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YA Mzm (0:R) y
} / 160°
WM Dl W (2 A -
ol (r0) x 0 X (-R;0) 0 X
Puc. 110 Puc. 111 Puc. 112

Ins o = 0° nonyvaem sin 0° = % =0, cos 0° = % =1,tg0° =
_ sin 0° _ _19 =0

cos 0° .
X
3HaveHue popMyJbl ctg o = y A= 0° He onpezxeseHO, Tak Kak
Ha HyJIb [eJIUTb HENb3s, U, CleJoBaTeJbHO, A yria 0° koTaHreHca
He CyIIeCTBYeT.
6) Ecnu niys OM, o6pasyeT ¢ mONOKUTENBHOM ONYOCHIO X YroM

90°, To Touka M, MeXHUT Ha NoJokUTeNbHOM Ionyocu y (puc. 111) u
umeer koopaunato! (0; R).

Odna o = 90° mosyyaem sin 90° = i 1, cos 90° = % =0,
90° 0
t o= 7 _ 2 _
c8 N sin 90° 1

3HayeHue ¢GopMynbl tg o = % anst oo = 90° He ompejesneHo, Tak
Kak Ha HyJb [AeJUTb He/lb3s, U, CleJ0oBaTeJbHO, A5 yraa 90° Tanren-
ca He CyIIeCTBYeT. )

B) Ecnn nyu OM; o6pasyeT ¢ MOJOXKHTENbHOR [OJYOChIO X yToJ,
paBHbIit 180°, To Touka Mg JIC)XUT HA OTPHULIATEJbHOHM IOJIyOCH X H

uMmeet koopaunatol (—R; 0) (puc. 112).
Ons oo = 180° mosnyyaem sin 180° = % = 0, cos 180° = R
o= 0 _
=-1,tg 180° = 7 = 0.

x
3HaveHue GopMyJIBl ctg oL = y Ama o= 180° He ompeneseHo, Tak

KaK Ha HyJIb [IeIUTb HeJb3sl, U, cJieJoBaTeNbHO, A yriaa 180° koran-
reHca yrja He CYIIECTBYeET.
4. Jlna mo6oro yria a, 0° < o < 180°, BepHo, 4TO
sin (180° — &) = sin a, cos (180° — o) = —cos «,
tg (180° - a) = —tg a, rae o # 90°, ctg (180° — o) = —ctg a.

3AZ1AYH C PEIIEHUSIMHU

3anava 1. Haitqute cuHyc, KOCHHYyC, TaHIeHC M KOTaHTEHC yrja
120°.
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Pemenue. 1. Tak kak 0° < 120° < 180°, To Ans HaXOXKAeHHUS
CHHYCa, KOCHHYCa, TaHreHCa ¥ KOTaHTeHCa UCIIOAb3yeM NYHKT 4 cipa-
BOYHOI'O MaTepuaJa.

2. sin 120° = sin (180° — 60°) = sin 60° = @:
1

cos 120° = cos (180° - 60°) = —cos 60° = —5;

tg 120° = tg (180° - 60°) = ~tg 60° = ~ %32 — _
ctg 120° = ctg (180° — 60°) = —ctg 60° = —% : @ )
3anava 2. Haiiaure sin o, tg o u ctg o, ecau cos o = %
Pewenue. 1. Tak Kak cos o = — 3 To yroma TYIIOH, T. €.
90° < o < 180°.

2. Haitgem sin oo = V1 - cos?a = [1 -

1
3. Haiigem tg o = sina _ T{ =,

cosa

1
. - - 2 __
4. AnanoruyHo HaiifeMm ctg o = pro —71_—

JAUJAKTUYECKUN MATEPHMAJ

1. HafiquTe cuHyC, KOCHHYC, TAaHT€HC U KOTAHTEHC YIJIOB:

a)a=1ss°[7’2-; - b —1];
6)oc=150°[0,5 -0,5V3; T f]

2. Haiinure sHavenus sin o, tg o u ctg o, ecau:
a) cos o = %[g, 2V2; 5}/5':|’
6) cos o = —0,5[0,5\/—3—; -43; - 7%},
B) cos o = —0,5J§[0,5; - 7%; - 3:!.

3. Haiigute sHaueHus cos o, tg o u ctg o, ecnu:

4 3 4
a) sin o = 0,6, 0° < o < 90° [E; T 3|

22 1
6) sin o, = %, 90° < o < 180° [—TJ_; ~ 3 —2«/5]
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I'/IABA VI

§ 1. BBEAEHUE KOOPANHAT HA IIJIOCKOCTHU

§ 2. KOOPAMHATDBI CEPEAVHBI OTPE3KA

§ 3. PACCTOSIHUE MEXY TOYKAMU

§ 4. YPABHEHHME OKPY>XHOCTH

§ 5. YPABHEHUE IIPSIMOY1. PACIIOJIOXKEHUE ITPIMON
OTHOCHTEJIBHO CUCTEMbBI KOOPIUHAT

§ 6. IEPECEUEHUE ITPAMOU C OKPY>XHOCTBIO

§ 1. BBEAEHHE KOOPAUHAT HA IIJIOCKOCTH
CIIPABOYHbBIIT MATEPUAJI

1. Ha pucynke 113 mpoBezeHb! Ha IJIOCKOCTH Yepe3 Touky O aBe
B3aMMHO IepIeHANKYJISpHbIe IpsIMble X U ¥ — ocu Koopduram. Ocb
x (oHa O6BIYHO rOPM3OHTAJIbHA) HA3BIBAETCH 0CbH0 A6CUUCC, A OCh Y
— ocbto opdunam. Touka O mepeceyeHus: oceit KOOPAMHAT Ha3bIBAET-
csl HauanoM KoopouHam, Kaxxiasi U3 ocell pas6usaercst Toukoit O Ha
ABe MoJyocu. Y CIOBHJIUCH OAHY U3 HUX HasblBaTb MOJIOKHUTENbHOMH,
oTMeyas ee crpeskoit (cm. puc. 113), a Apyrylo — oTpMIATEIbHOIL.

2. Ocu KOOpAMHAT [eJIST MJIOCKOCTb HA YeTblpe YacTH, HasblBae-
mble 4erBeptsimu, — I, II, III, IV (puc. 114). B mpenenax ognoit
4eTBEPTH 3HAKH 06eHX KOOPAMHAT COXPAHSIOTCS M UMEIOT 3HaYeHMUs,
YKa3aHHbIE HA pUCyHKe 114.

3. Kaxjoit Touke M NJIOCKOCTH CTaBUTCS B COOTBETCTBHE Iapa
uncen — Koopouname. mouxu. Ecnu depes Touky M mpoBeaeM mps-
MyI0, TapajulenbHylo ocu opaumHat (puc. 115), oHa mepeceyer ochb
abcuuce B HeKoTopoil Touke M,. A6cumccoit Touku M GyaeM Hasbl-
BaTb YMCJIO X, A6COMIOTHAS BeJUYMHA KOTOPOrO PaBHA PACCTOSIHUIO OT
Touku O g0 M,. 370 uucno 6yaeT MONOXKHUTENbHbIM, ecnu M, npu-
Ha/IJIEKHUT TOJI0KUTEIbHON YacTH OCH X, U OTPHIATENbHBIM, ecu M,
IPUHA/JIEXHUT OTPULATENbHON YacTH OCH X.

4. Ecnu Touka M JIeXHT Ha OCH ODAMHAT, TO CYUTAEM X PABHBIM
HyJIO.

5. Opaunara (y) Touku M onpenensierca ananoruuso (cm. puc. 115).

YA Yy y
M
I I My
-+ | ++ 1
0 X m o m X ol7 M x
= | +i-

Puc. 113 Puc. 114 Puc. 115
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6. Ecmm Touka M nexut Ha ocu aGeiice, TO Y CYUTaeM PaBHBIM
HYJI0.

7. KoopaHHaThI TOYKU 3aTIHCHIBAIOTCS B CKOOKAX PsiloM ¢ 6yKBeH-
HbIM o6o3HauenileM ToukH, Hampumep M (x; y) (Ha mepBoM MecTe
abcuycea, Ha BTOPOM — OpAHHATa).

8. Touku oci x (ocu aGeurce) HMeEOT OPAMHATBI, paBHbIE HYJIO
(y = 0), a Toukn ocn y (ocu opannat) HMEIOT abclucehl, paBHble
Hyaio (x = 0).

9. Toyka O nawano KOOpJMHAT  HMeeT aGClcCy H OPAUMHATY,
pasHble Hymo: O (0; 0).

10. Ilnockocth, Ha KOTOpoit Koopaitarbl Todek M(x; y) BBe/eHbl
OMHCAHHBIM €cl1OCOO0M, Oy/leM HA3BIBATL NA0CKOCMbIO XY.

11 Koopannarel X, y Ha3bIBAIOTCH JCKAPMOGLIMU 110 VMEHH (paH-
ysckoro ydyenoro P. [lekapra, koTopuiil Bnepsble NpHMEHW] HX B
CBOHX HCCNCAOBAHHSIX.

3AAAYHU C PEHIEHHAMU

3anaua 1. Iaii:urre pacerosinie or oot (=3; 4) o navasna koop-
Junar

Pemennc i Hoerponm ocu kooputar (puc. 116).

2 Hocrponm touky M (=3; 4) B unockocru xy (puc. 117).

3. Honyuwnn upsimoyronasunk OBMC (puc. 118), rne OM --

uckomoe paccrosiute. Haiigem ero no 1vopeme Ilugaropa. OM? =

= OC%¢+ CM?, wnu OM = «(—3)2 +4i =425 =5.

3anauva 2. la Guccexrprce 1 yeTseprit B3sTa TOYKA € OpAMHATOM
y = 2. Yemy panna a6eicea 8101 TouKi?

Pemwewnue 1. Ha pucynke 119 nocrpoena 6uccekrpuca yria
x0y, na Kotopoii HaxoAHTCsl Touka M, op/inHATA KOTOPOW paBHa 2
(puc. 120), 1. e. M(x; 2).

2. M3 toukn M (puc. 121) onycrnm nepnenaukyasp MK na ocb
a6euice. Tpeyroavuuk OMK npsimoyroabHbil ¢ yriom 45°, T. e.
OK = KM = 2.

KoHTpoJbHbIE BONPOCDHI

1. O6bsicHuTe, KaK ONpeeNsiloTCa KOOp/AHHATbI TOYKH.
2. Kakue 3Haku y KOOpPAMHAT TOYKH, ecau oHa npuHagnexut 1 (11,
II, IV) yerBeptu?

YA . Y Y

ME3;4) 4 M B

1 14 47
ol 1 x -3 o0l1 x c ol x

Puc. 116 Puc. 117 Puc. 118
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N 7 7
2 M(x;2) 2 M(x;2)
1 ! 4
o 1 X 0 71 X ol 1 r  x
Puc. 119 Puc. 120 Puc. 121

Yemy paBHbI abCLucebl TOYEK, JeXallHX HA OCH OPJHHAT?
. Uemy paBHbBI KOOPAHHATHI HAYAIa KOOPAUHAT?
. UeMy paBHbBI OpaMHATBI TOYEK, MEXKANMX HA ocH abcuuce?

W

AUJAAKTHYECKUNA MATEPHAN

A. 1. [lpoBeanTe ocit KOOpAUHAT, BbIGEPHTE eAUHMILY ITHHBL HA OCSIX,
mocTpoiiTe Toukn ¢ koopauHatamu A(2; 3), B(-2; 3), C(-2; -3).
2. Ha npsmoit, napannenbnoil ocit x, 83aTbl ABe Tod4ku. Y 0JHOi
u3 Hux opauHata 2. UeMy paBHa opauHata Apvroi Touku? [2.]
3. M3 toukn A(2; 3) onyuien nepnenaukynsp na och x. Haiigure
KOOP/AHHATbl OCHOBaHUA neprneHankyaspa. [(2; 0).]

B. 1. Hafinure reomerpiideckoe MeCTo ToYeK HJIOCKOCTH XY, ANSL KO-
TopbIx abcurcca paBha 3. [llpsamas x = 3.
2. Haitaure reoMeTpHyeckoe MeCTO TOYEK HIOCKOCTH XY, S KOTO-
puix x = y. [[Ipsmasi, cogepxawasi Guccekrpucnt | u 11 yersep-

Teii. |
B. Haiimre reomerpudeckoe Mecto ToUeK MAOCKOCTH XY, JJS KOTO-
poix |x| = 5. [/Ise npsiMbie x = =5 u x = 3|

2. Ha nnockocru xy yKaknrte TOYKH, KOOP,IHATH KOTOPBIX Y/10B-
JEeTBOPSIIOT ypaBHeHHo x2 + y2 = 0. [O (0, 0) |

3. Haiiaute reoMeTpryeckoe MecTo TOUEK I1IOCKOCTH XY, AJIs1 KOTO-
pbix x + y = 0. | Ilpsamas, couepxauiast Guccerxrpuebt I u IV
yerBepreil. |

§ 2. KOOPIMHATBI CEPEAUHBI Y} B8
OTPE3KA Y2
CIIPABOUIIbIIi MATEPHA y ¢

todyern A (xp y) n B (2 y,) A
ABe npoussobhbie Toukd w1 C (x; y) Y
cepejnnia otpeska AB (puc. 122). -

2. Koopauuarst touku C onpeaensiwor- 0| X X X2 X
cst popMysamu X = ;}};’fg Y= yl;"/z - Ko- P 122
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opOuname: cepeduns. 0Mpe3ka PaBHbI MOLYCyMMe COOTBETCTBYIOLIUX
KOOD/JMHAT KOHIIOB 3TOTO OTpe3Ka.

3AJJAYH C PELIEHUAMH

3agaya 1. [laub Tpu Bepmunbn A (1; 0), B (2; 3), C (3; 2)
napannenorpamma ABCD. Haliaute KOOpAUHATHI Y€TBEPTOH BepPLIH-
Hbl D u ToYKHM IepecedeHUs: AaroHasen.

Pemenwue. 1. IIyctb ycnoBuio 3agayy orBeyaer pucyHoK 123.

2. Orpesox AC — puaroHanp napainenorpamma ABCD. Touka
repecevyeHys: JUaroHasell sIBsieTCsl cepeJUHON Kaxaol u3 Hux. Ilo-
9TOMy OHa sIBISIeTCs1 cepeJuHol oTpeska AC, a 3HaYUT, MMeeT KOOp-
AVHATDI:

’ 1+3 _ _ 042 _
=g =2y=7-=1.

Wrak, koopauHaThl cepeaunbl auaroxana (2; 1).

3. Tenmepp, 3Hast KOOPAMHATHI TOYKU IepecedeHHs] AMAroHaei,
HaXO/JUM KOOD/AMHATHI YeTBepTOl BepIuHbl D. Y YUTbIBas TO, YTO TOYKA
nepeceyeHus [UaroHaseil siBisieTcsl cepefuHoN orpe3aka BD, umeem

_ 2+xp _ 3+yp
2——2 , 1———2 )

OTKyfAa X, = 2, Yy, = —1, umu D(2; —1).
3anaya 2. Jlanbl KoopAnHaThl KoHLA oTpe3ka A(1; 1) u ero cepe-
muabl B(2; 2). Haiiaute KOOpAMHATHI BTOPOrO KOHIA OTPe3KA.
Pemenue. 1. Ilyctb ycinoBuio 3agauu oTBeyaeT pucyHoK 124.
2. W3 ycnosus 3agauu Touka B siBasieTcs cepeauHoit oTpeska AC.
Wcnonbays dopMyIbl KOOpAUHAT CepelUHbI OTpe3Ka, HaliaeM:

_ 4xg _ 1+y.
2= o< 2= 3
3. Takum o6pasom, Touka C umeer koopauHatn (3; 3).

, OTKyna x, =3 u y, = 3.

Y . Y}
5(2;3) y 1€ ()
€:2) 1 3(2-2)
T "—a0;1)
N/ x o 7 x %
D(x,y)

Puc. 123 Puc. 124
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KOH’I‘pOJIbele BOIIPOCHI

. Hanumure ¢opmybl KOOpAUHAT CepefUHbI OTPe3Ka. '

. Haiiqute kxoopauHaThl cepeanHs! oTpeska ¢ Konamu (2; 0) u (0; 2).
. [aubl KoopauHATHI KOHLA oTpeska (1; 1) u ero cepeaunn (2; 2).
Mo>kHO s Ha#lTH KOOPAMHATHI BTOPOTO KOHIA OTpe3Ka?

IMUIAKTUYECKUN MATEPMAJ

. 1. Haligure KoopAnHaTH! cepeJNHBI OTPe3Ka ¢ KOHLAMMU:
a) (2; 0) u (0; 2) [(1; D];
6) (1; 1) m (4; 4) [(2,5; 2,5)];
B) (1; 1) n (=4; -4) [(-1,5; -1,5)].
2. IlpoBepsbre, siBasiercst au Toyka M (4; 2) cepeauHoil oTpe3ka
z[‘lB, ]ec.rm: a) A (3; -1), B (5; 5) [mal; 6) A (3; 6), B (-5; =2)
Her].

. 1. Ha otpeske AB Hafiqure KoopauHatbl Touku C, KoTopas B Tpu
pasa 6mnKe K Touke A, 4eM K TOuKe B, eclu KoopAuHATHI Touku A
(11; =7) u B (7; —15). [(10; -9).]

2. JlowaxuTe, YTO 4YeTHIPEXYIOJbHMK C BEpIIMHAMM B TOYKAX
A (-1; =2), B (2; -5), C (1; =2), D (=2; 1) sBnsieTcss mapane-
JI(OI‘paM)MOM. Haligure TOuKy mepeceyeHUSI ero AMATOHAJIEH.
[(0; -2).]

3. AB — pnametp okpyxkHoctu, C — ee uentp. Haiinure:

a) koopaunats! Touku C, ecmu A (=6; —1), B (1; 4) [(-2,5; 1,5)];
6) xoopaunats! Touku A, ecimu C (0; 3), B (3; 0) [(-3; 6)].

. 1. B tpeyronbuuke OAB nposeseHa meauana OC. Omnpenenute

koopauHathbl Touku C, ecnu Touku A U B WMeIOT KOOpAMHATHI:

a) A (=5; 0), B (0; -3) [(-2,5; —1,5)];

6) A (0; -4), B (5; -2) [(2,5; -3)];

B) A (-1; 3), B (5; 4) [(2; 3,5)].

2. [lan TpeyronbHUK c BepimmuHamu B Toukax A (7; —4), B (—4; 3)
u C (5; 0). Haiigure KoOpAMHATBHI KOHIIOB CpeJHeil JHMHUH Tpe-
yroJbHHMKA, napasenbHoil cropore AB. [(6; =2) u (0,5; 1,5).]

§ 3. PACCTOSSHUE MEXAY TOYKAMHA
CIIPABOYHbBIIT MATEPHAI

IIyctp Ha miockoct xy AaHel ase Touku A(x; y,) u B(xy; y,)
(puc. 125). Mpumensia k npsaMoyroabHoMy Tpeyronbuuxy CAB Teo-

pemy Iludaropa, ompenensiem paccmosnue mexdy moukamu A u B
Yepes KOOPAMHATHI 5THX Todek: AB? = d? = (x, = x,)® + (y, — y,)?,
wm

d= \/(xi - x2)2 +(v1 - y2)2’

rae d — paccTosiHHe Mexxay Toukamu A u B.
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Y A B8(2;3)
A(1,2
Yz C B8 It ( 4
ol x X X ol 7 C(x;0) x
Puc. 125 Puc. 126

3A/1AYM C PEMIEHHUSIMH

3anava 1. Haiinure Ha ocu a6eiyice TOYKy, paBHOYNATeHHYIO OT
touex (1; 2) u (2; 3).
Pemenmne. 1. Ilycrs ycnoBuio 3agauu orBevaer pucyHok 126.
2. Touka C — ucKoMasi To4Ka, KOOpAUHATHI KoTopoit (x; 0).
3. Paccrosrue ot touku C 10 A u ot C 10 B 10o/1KHO 6bITH OMHA-
KOBbIM, T. e. CA = CB.
4. Haiinem aTn paccrosiHus:
CA?2=(x-1)2+ (0 - 2)?,
CB%?= (x - 2)2+ (0 - 3)2.
Tak xak CA2 = CB?, to u
(x-1)2+(0-2)2=(x-2)2+ (0 - 3)2
W3 ypaBnenus Haxoqum x = 4. CnegoBaTenbHO, MckoMasi Touka C
umeer KoopauHatbl (4; 0).
3anava 2. JlokaxxuTe, 4TO YETHIPEXYTONbHUK C BEPLUIMHAMU B TOY-
kax A (4; 1), B (0; 4), C (=3; 0), D (*; -3) sBnsietcs KBa/JipaToM
(puc. 127).

Pemenwue. 1. Hatigem anu-

g AB(O;I;) Hbl BC€X CTOPOH YeTbIPEXYIOJib-
Huka ABCD:
AB?2=(0-4)2+ (4 - 1)?,
A O NfE) wmaB= 59 =5,

>  BC2=(-3-0)2+(0-4)?
X umt BC = \[9+16 =5,
CD?=(1-(-3))?+ (-3 -0)?,
umt CD = 16 +9 =5,
DA?2=(4-1)2+ (-3 -1)?,
Puc. 127 unu DA = /9416 = 5.

£(=30)
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TakuM 06pa3oM, Mbl onpegeiniu, 4TO 4YeTbipexyroabHuk ABCD
uMeeT paBHble cTOpoHbl. Ho aTore HaM HeJOCTaTOYHO, YTOGHI YTBEPXK-
[laTh, 4TO 4eTbipexyrosbHuk ABCD — kBajpart.

2. Haiinem nnuHbI quaroHareii yerbipexyroabHuka ABCD:

BD?2=(1-0)2+ (-3 - 4)?, unu BD = J1+49 = /50,
CA? = (4+3)2+ (1 - 0)% man CA = V49 +1 = /50.

Taxum o6pasoM, Mbl olpegenuau, 4TO 4eTblpexyroabHuk ABCD

KMMeeT paBHbIe AMaroHasu ¥ paBHble croponbl. CrieioBatesibio, ABCD —
KBaApar.

JAMJAKTHYECKHI MATEPHAJ

1. Haiigure paccrosinne Mexxay toukamu: a) (1; 0) u (3; 0); 6) (1; 0)
u (=3; 0). [2) 2, 6) 4.]

2. Naub! Tpu Touku A (4; =2), B (1; 2), C (=2; 6). Haitqure paccro-
sIHMe MeXAy Kaxxaoi mapoii touek. [AB = 5, AC = 10, BC = 3.]

3. Hokaxurte, uto yerbipe Touku (1; 0), (=1; 0), (0; 1) u (0; —1)
SIBJISIIOTCS BePIIMHAMHI KBAaJpaTa.

4. Ilanbt Touku A (0; =3), B (2; 3) u C (6; —1). a) Jlokaxkure, uTo
TpeyronbHuk ABC paBHOGeapeHHbI# ¢ ocHoBanueM BC. 6) Haii-

mute Meguany BM. [ 4/26.] B) Haitaure 6uccexrpucy AK. [ 421

§ 4. YPABHEHHUE OKPY;KHOCTHU
CIIPABOYHDBIN MATEPHMAJ

1. Vpaenenuem gueypvt Ha ni0CKOCTH B JeKaPTOBBIX KOOPAUHA-
TaxX Ha3bIBAeTCsl ypaBHEHHE C ABYMsi HEU3BECTHBIMHU X U Y, KOTOPOMY
YAOBJETBOPAIOT KOOPANHATHI J1060H TOYKU BTOH (DUTYPbI M TOJDBKO
OHH.

2. U obpaTHo: n06ble ABa YKCIA, Y/AOBIETBOPSIOUIAE STOMY ypaB-
HEHUIO, SIBJIAIOTCS KOOPAMHATAMU HEKOTOPOI TOYKH (pUTypHI.

Y # YA
R ‘ Q
b Ay 0 X
—
g a X
Puc. 128 Puc. 129
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3. Ypaenenue okpyxnocmu c nuentpom B Touke A, (@; b) u paau-
ycom R (puc. 128):

(x-a)+ (y-b)=R2 1)
4. ECJIH IIEHTPOM Opr)KHOCTI/I ABJISAETCA HadaJio KoopauHar
(puc. 129), To ypaBHeHHMe OKPY>XHOCTH HMEET BUA:

x2+ y2 = R2. 2)

3AZIAYH C PEHIEHUAMU

3anava 1. [Jausl Touku A (2; 0) u B (-2; 6). Hanumure ypaphe-
HHE OKPY)XHOCTH, JUAMETPOM KOTOPOH sBJsieTcsi OTpe3oK AB.

Pemenue. 1. U3 ycroBust 3agaun ciefyer, 4To LUEHTP OKPYX-
HOCTH JI&KUT B cepefuHe oTpe3ka AB. HaiigeM KoopamHaThl 1eHTpa
oxpy>xHocTH — Touku C, sBasIoUIelics cepeAMHON! OTpe3Ka.

Koopaunate! Touku C onpe/essieM 10 U3BECTHBIM HaM opMyaM:

x +x 2-2 0+6
r=-12 > 2 g y=——y“:y2 yT.e. x=—=-=0,ay=——=3-
TaxkuM o6pa3oM, IL[eHTP OKPY>XHOCTH Haxoautcs B Touke C, Koop-
aueatsl Kotopot x = 0, y = 3, 1. e. C (0; 3).

2. Tenepp Hagmo Haiitu KBagpart paccrosiuuss AC unu BC, T. e.
KBa/JpaT paguyca OKPY>XHOCTH.

Ksaapat paccrosinusi onpezensieM o u3BecTHoi HaM (opMyJie:

U
AC?2=R?=(0-2)2+(@3-0)2=4+9=13.
3. YpaBHeHue sToit okpy>kHocTH HMeeT BUA x2 + (y — 3)2 = 13.
3anaua 2. HaiiauTe KOOpANHATHI LIEHTPA OKPYXKHOCTH, JIEXKAIIETO
Ha ocH abcLucc, eCcAM U3BECTHO, YTO OKPY>KHOCTb NIPOXOJHUT 4epes
104Ky (1; 4) ¥ paguyc OKpy>KHOCTH paBeH 5.
Pemenue. 1. VI3 ycioBus HaM U3BECTHO, YTO LEHTP OKPY>KHOC-
TH A, JIeXUT Ha ocH a6clyce, 3HAYAT, ero KOOPAMHATBI MOXKHO 3aIlU-
catb Tak: (a; 0). Paguyc okpy>XHocTu paBeH 5.
2. CocTraBuM ypaBHEHHE OKPYXXHOCTH:
(x-a)+ (y-0)2=5 um (x — @)+ y2 = 25. €Y
3. Uro6bl ompexenuTb LEHTP OKPY’XKHOCTH, HY>XHO B ypaBHEHUH
(1) maittu @. [lns sToro Hcmosnb3yeM elle OAHO yCTOBUE 3aJavu:
OKPY>KHOCTb IIpOXoauT Yepe3 Touky (1; 4).
4. Tak kak Touka (1; 4) IpUHAAIEXHUT OKPY>KHOCTH, TO €€ KOOPIH-
HaTbl Y/JOBJIETBOPSIOT yPaBHEHUIO OKPYXKHOCTH:
(1 -a)+42=25. 2)
Pemas ypasnenue (2), nonyyaem a, = -2, a, = 4. '
5. CrnenoBaTesbHO, yCNOBHIO 3aJa4dl OTBEYAIOT ABE OKPY>KHOCTH
LIEHTPaMU B Toukax ¢ KoopauHaramu (=2; 0) u (4; 0).
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3apgaya 3. Haiigure KoOpAMHATHI TOYEK MEPECEYeHUs] OKPY>KHOCTH
x2+ y? - 8x — 8y + 7 = 0 ¢ ocbie-abemuce.
PemeHnne. 1. [Ipusenem ypaBHeHue okpyxHoctu x% + y2 — 8x —
-8y +7 =0k Buay gx—a)2+(y-b)2=R2:
x2+y?-8x—-8y+7=0,
(x2-8x+16—-16) + (y>— 8y + 16 — 16) + 7 = 0;
(x-4)2-16+(y-4)2-16+7=0.
ITocJie ynpolieHus Moy4aeM ypaBHEHHE OKPY)KHOCTH:
(x-4)2+(y-4)2=75. (1)
2. B ycnoBum 3ajaud cKas3aHO, YTO OKPYXKHOCTb HepeceKaeT oCb
a6eiuce, a 7o 3Ha4uT, 9T0 ¥ = 0. CaenaeM IOACTAHOBKY 3HAYEHHUS

y =0 B ypaBHerue (1) u, pemus ero, NOIyYuM x, =1, x,=7.
3. Touky mepeceyeHUs] OKPY>KHOCTH ¢ ocblo a6emce (1; 02) u (7; 0).

KoHTpoJibHbIE BOIPOCHI

. Yro ompegensier ypaBHenue x2 + y2 = (?

. Hanumure ypaBHeHUe OKPY>XHOCTH, LEHTP KOTOPOH HaXOmUTCS B
Hayaje KOOP/JAMHAT.

. HanumuTte ypaBHeHUe OKDPY>XHOCTH, LEHTP KOTOPOH HAaXOJAMTCS B
touke A (a; b).

. Uro ompegensier ypasHenue x2 + y2 = 6?

> W N

JAUJAAKTHUYECKMIT MATEPHAI

A. 1. CocraBbTe ypaBHeHHe OKPY>KHOCTH C ILIEHTPOM B Hadaje KOOp-

AVHAT U paauycoM R, ecnu:

a) R=2[x2+ y2=2?];

6) R =3 [x2+ y2 = 32];

B) R =6 [x2 + y2 = 62].

2. Hajiture KOOpAMHATHI LIEHTPA W PAgUYC OKPY>KHOCTH, 3aJaH-
HOH ypaBHeHHEeM:

a) (x-2)2+(@y-3)2=72[(2;3),R=17];

6) (x +2)2+ (y+3)2=72[(-2; -3), R=T7].

3. CocraBbTe ypaBHEeHUE OKPYXKHOCTH C LIEHTPOM A 1 paauycom R,
ecnu:

a) A(2;3), R=5[(x - 2)2+ (y - 3)2 = 25];

6) A(-2;3), R=1[(x+2)2+ (y - 3)2 = 1].

B. 1. Haiiqure Ha OKpy>XHOCTH, 3aaHHOI ypaBHeHueM x2 + y2 = 169,
TOYKHU: a) ¢ abeuuccot x = 5 [(5; 12) u (5; =12)]; 6) ¢ opauHaToit
y=-12[(5; =12) u (-5; -12)].

2. Manpr Toukun A (—1; —1) u C (=4; 3). CocraBbTe ypaBHeHUe
OKPY’KHOCTH C I[eHTpoM B Touke C, mpoxoasimeil yepe3 TouKy A.
[(x+ 42+ (y-3)2=25]
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3. CocraBbTe ypaBHeHHE OKPY>KHOCTH C LEHTpoM B Touke B (=3; 4),

npoxoasiei Yepes Hauano koopauHar. [(x + 3)2 + (y — 4)2=25.]
B. 1. CocraBbTe ypaBHeHHe OKPY>XHOCTH € LIeHTpOM B Touke A (1; 2),

Kacalomreiicst ocu abeumce. [(x — 1)2+ (y - 2)2 = 4.]

2. HaiiauTe KOOpPAWHATHI TOYEK IepecedeHus! ABYX OKPY>KHOCTEH:

x2+y2+8x—-8y=8ux2+y?—-8x+8y=8. [{2; 2); (-2; -2).]

§ 5. YPABHEHUE NPSIMOI1. PACITOJIOKEHUE ITIPIMOY
OTHOCHUTEJIbHO CUCTEMbBI KOOPJUHAT
CNIPABOYHBIH MATEPHAJI

1. Jlio6as npamas B 1eKapTOBbIX KOOPAHHATAX X U Y MMeeT yYpae-
HeHue BUAA
ax + by +c=0, (1)
rae a u b — x03¢hgpuyuetmo. NpU HeH3BECTHBIX, & ¢ — CE0600HbLL
Ylen.
2. YacTHble ciy4yau ypaBHeHus npsimod (1):

a) Ecm a = 0, b # 0. B sToM cnyyae ypaBHenue mpsamoii (1)
NpUHUMAET BUA:

y=—§. 2)

Takum o6pasomM, Bce Touku npsimoit (2) uMeioT oaHy M Ty XKe op-

c 4
AWHATY (—'5) , CJIeJOBaTeJIbHO, IpsiMast Yy = — ;; nmapaJjjejsibHa OCH

a6cuuce (puc. 130). Ecnau u ¢ = 0, To npsaMas y = — % NpUMeT BUA

y = 0, a aTO O3HaYaeT, YTO IPAMAs COBIALAET C OCbIO aGCIHCC.
6) Ecitu b = 0, @ # 0. B atom cnyuae ypasnenue npsamoir (1)
NPUHHUMAET BHA:

c
X = —; . (3)
YA Y h D
- Ul >
y b l'r 6\?
] A B 14
ol 1 x ol 1 071 x
Puc. 130 Puc. 131 Puc. 132



Y Y A(X1; )
B(x2;Y) i
a B(X2;Y2)
Alxy)T! ) T
@ ‘ — "
- ol 1 X ol 7 Nx
Puc. 133 Puc. 134

lpsinast, 3aganHast ypaBHenuneMm (3), mapaisienbHa ocd OpAHHAT
(puc 131). Ecnu u ¢ = 0, To npsiMasi COBNAAAaeT C OCbIO OPAUHAT.
8) Leamc=0,a#0, b= 0. B atom cayyae ypastenune (1) npumer
BHL
, ax + by = 0. (4)
Hpsimas (4) npoxoaut Yepes Ha4yaio KOOPANHAT, TAK KAK KOOP/(H-
narot (0; 0) yaoBieTBopsiloT ypaBHeHuIo aToil npsiMoii (puc. 132).
3. IZcan B ypaBHeHuy npsiMoii ax + by + ¢ = 0 koapulieHT 11pu

4 ne paser 0, To 3TO ypaBHeHHE MOXHO pa3pellUTb OTHOCHTEJbHO Y
raK
a c
Yy=- Iy X = b (5)
- a C "
Zes 0GO3HAYUTD — - = R, —— = (, TO ypaBHeHHe
1 6o3Ha b= kR 5= a (5) npumer unoit

BH/L.

y=kx+q. (6)
Koodduiment k& B ypaBHeHMH NpPsIMOI Ha3bIBAETCS Y2A08bIM KO-
aphunuenmom npamod.
4. I'comerpuyeckuil cMbica koadpduumenta k ypasuenus (6) nps-
Moit, npoxoasimeit depes toukn A(x; y,) n B(x,; y,):
a) B caydae, n3obpakeHHOM Ha pucyHke 133,
= 2th
o= wx
6) B cnyyae, uso6pa>keHHOM Ha pucyHke 134,
2= =

- tg o= xy—xg 0 WM tg o = PR

Taxnm o6pasoM, koadduuneHT k B ypasHeHHH NpPsIMOY paBeH TaH-
refcy ocTpoOro yrja, KOTOpblil o6pa3yeT mpsiMasi ¢ ocbio abcryce.
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3AJ1AYM C PEHIEHUAMH

3amava 1. CocraBbTe ypaBHeHHE FeOMETPUYECKOrO MECTa TOYEK,
paBHOyIaJeHHbIX OT AByX AaHHbIX Tovek A (0; 1) u B (1; 2).
Pemenue. 1. Koopaunarts noboit Touku M (x; y), paBroyaa-
nenHoit ot touek A (0; 1) u B (1; 2) (puc. 135), yaoreTBopsioT
yPaBHEHHUIO
(x-02+@-12=(x-1)2+(y-2)> (1)
2. BepHo u 06paTHOE: eC/I KOOPAUHATBI TOYKU M y10BIETBOPSIOT
ypasHenuto (1), To ata Touka paBHoynaseHa or Touek A(0; 1) u
B (1; 2), tak kak B mpaBoit yacTu ypasHenusi (1) kBagpaT paccro-
SIHUSI 10 BTOpOH TOYKM, a B JeBoit 4yactu ypaBHenus (1) kBagpar
PacCTOAHMS 10 NIepBON JaHHON TOYKH. '
3. Pemum ypaBuenue (1):
2+ (y-12=(&-1)2+(@y-2)?
22+ Yyt -2y+1=x2-20+1+y? -4y + 4,
2y +1=-2x+35- 4y, nm
x+y—-2=0. 2)
3ameyanue. [lonysentoe ypapaenue (2) siBrsiercs ypaBHeHH-
€M IeOMETPUYECKOTO MeCTa TOYeK, PABHOYAAJeHHBbIX OT JaHHBIX HaM
ToueKk A &); 1) u B (1; 2). Kpome Toro, ypasuenue (2) sBisercs
yPaBHeHHEM IPSMOH, MepIeHANKYISIpHOH K oTpe3ky AB u mpoxons-
e yepes ero cepeauHy.
3anaya 2. CocraBbTe ypaBHEHHE [PSAMOIi, KOTOPAsk TIPOXOIUT Ye-
pe3 Touku A (=1; 1) u B (1; 0).
Pemenue. 1. Jli06as npsiMasi B 1eKapTOBbIX KOOpPAHHATAX X, Y
UMeeT ypaBHeHHe BUAA

ax + by +c=0, 1)
rae @ u b He MOTyT GbITb OJHOBPEMEHHO PAaBHBIMU HYJIIO.

2. Touku A u B sexaT Ha NPSMOH, a 3HAYNT, UX KOOPAUHATHI
yaOBJeTBOpsOT ypaBHenuw (1).

\.YA YA
B(’; 2) 1t '
C
. 8(3;0
A(0;1) M(X;y) 0 7 )/)T
o 1 a\ X
A A(O,"'?)

Puc. 135 Puc. 136
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3. Hoacrasnss B ypaBuenne (1) KoopauHaThl TOYKU A, a MOTOM
KOOPJAMHATHI TOUYKN B, IMOJIy4Yuy cucTeMy ABYX ypaBHEHWIA:

a(-1)+b-1+c=0
a-1+b-0+c=0.

4. BpipasuM u3 sTHX ypaBHeHUN ¢ u b 4epe3 ¢, MOIYyYUM @ = —C,
b= -2c.

S. Tenepp, noacraBnsisi 3Tk 3Ha4YeHNHsI @ 1 b B ypaBHeHUE IPSIMOi
(1), monydnum —cx — 2cy + ¢ = 0.

6. Ilocne cokpaieHus Ha ¢ moiy4uM —x — 2y + 1 = 0.

7. DTO ypaBHEHNE U €CTb ypaBHEHME MIPSIMOH, IIPOXO/sIIed yepes
JaHHDIE TOYKH.

3agaya 3. Haiigure TOYKM mepeceyeHUs: ¢ OCSIMU KOOPAUHAT IIpPSsi-
MoH, 3ajjaHHOI ypaBHeHHeM 2x — 3y = 6, mocrpoiiTe 3Ty NpsAMy B
KOODPIHHATHOH MJIOCKOCTH.

PemeHue 1. Yrobs nocrpouts npsiMyio ax + by + ¢ = 0 B
KOOP/JUHATHO! IIJIOCKOCTH, AOCTATOYHO 3HATh KOOPAMHATDI JIOGBIX ABYX
ee TOYeK.

2. Ha mpakTuke, Kak IPaBUJIO, OCTYIAIOT TaK: HAXOASIT KOOPAU-
HaTbl TOYeK IlepecedeHus npsiMoit ax + by + ¢ = 0 ¢ ocsiMU KOOpAMHAT,
noJiarasi paBHoil 0 cHavaJa ofHy U3 KOOPJAHHAT, 3aTeM APYIYIO.

3. Ilyctp B ypaBHenuu 2x — 3y = 6 ganHo# npsimoit x = 0, Torga
2:0-3y=6,y=-2,T. e. npsMas 2x — 3y = 6 npoiigeT Yepe3 TOUKY
A(0; —2), KoTopasi ABIAETCS TOYKOIl TepecedeHys IPSIMOIl C OChIO X.

4. Ilyctb y = 0, Toraa u3 ypaBHeHus npsiMoit x = 3, T. e. npsmas
2x — 3y = 6 npoiiger yepes Touky B(3; 0), KoTopas ABAseTCS TOYKOH
IepeceyeHHsI PSIMO ¢ OChIO Y.

5. ITo Toukam A(0; —2) u B(3; 0) nocrpoum npsamyio 2x — 3y = 6
(puc. 136).

3agayva 4. Ilox kakum yrioMm npsiMasi ¥ = X + 2 TIepeceKaeT ocb Xx?

Pemenue. 1. IIpsamasi, 3agannasi ypaBHeHHeM ¥ = x + 2, UMeeT
yTl10BO¥ K03 HIHEHT, paBHbIi equHuIe: R = 1.

2. CnenoBaTeIbHO, TAHTEHC YIJIa O, KOTOPBIU IPsIMAsi COCTABIISIET
C IIOJIOXKHTEJbHBIM HAllpaBJeHHEM OCH X, PaBeH eJMHHUIIE.

3. 3Haunut, oo = 45°.

3amava 5. Kak 6yayr pacnosaratbcsi OTHOCUTENbHO KOOPAMHAT-
HbIX Ocell IpsiMble, 3aJaHHble ypaBHeHHsAMH: a) 2x — Sy = 0;
6)3x—2=0;B) 7y +12=0; 1) S5x = 0?

Pemenue a)llpamas 2x — Sy = 0 npoxoaut yepes Havaso
KOODAMHAT, TaK KaK ee ypaBHeHUE He COAEPIKHUT CBOGOIHOIrO YJIEeHA,
1. €. ¢ = 0 (puc. 137).

6) Ilpsimasi 3x — 2 = 0 mapaJsielbHa OCH ¥, TaK KaK ypaBHeHHUe He
cogepxut nepemenHoi y (puc. 138).

B) Ilpsimast 7y + 12 = 0 mapaJuieNbHa OCH X, TaK KaK ypaBHeHUe He
cogepxut nepemensoit x (puc. 139). .

r) Ilpsmas 5x = 0 coBmagaer ¢ ocbl0 Y, ee ypaBHEHHE MOJKHO
nepenucartb B Buge x = 0 (puc. 140).
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YA YA
~
2 . llam
* x
o1 5 X 0 1 X
Puc. 137 Puc. 138
YA YA
x=0
ol 1 X 0 X
y=-%
Puc. 139 Puc. 140

3anava 6. CocraBbTe ypaBHeHHe NpPSIMOM, 3Hasl, YTO OHA POXO-
IUT Yepe3 Hayaslo KoopAuHAT u Touky B (2; 3).

Pemenue. 1. IIpamas, npoxoasiuas 4epe3 Ha4aI0 KOOP/ANHAT,
uMeeT ypaBHeHUe ax + by = 0, unu y = kx.

2. [logcraBUM KOOPAKHATHI TOYKH B B ypaBHeHHe Y = Rx, ony4uM

3=k'2,mmk=%.

' 3
3. Ypasuenue npsmoit: y = 5 x, um 3x — 2y = 0.

3anava 7. CocraBbTe ypaBHeHHe NPSIMOH, IepeceKaioulell och op-
nuHat B Touke A(0; —3) u o6pasyomeii ¢ MOJOXUTEIbHBIM HapaBJie-
HHUeM ocHu abcuucc yroa o = 30°.

Pemenue. 1. Yriooit koapdumuent k = tg o, o = 30°,

1

3HayuT, k = tg 30° = 5
1

2. TloacraBuB B ypaBHeHUe nipsaMoil ¥ = kx + b 3Havenus k = Nl

1 ¢
u b= -3, nonyuum y = BE~ 3
3. Ipeo6pasyem nosiydeHHoe ypaBHeHHe K BUAY X —4/3y — 3,/3 = 0.
Konrpoababie Bonpocsi

1. Yo TaKoe ypaBHeHue QUIypbl B AeKapTOBbIX KOOp/HHaTax?
2. Kakyiwo ¢urypy onpeaesnsier ypasienue ax + by + ¢ = 0?
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3. Kak pacriosioxeHa IpsiMasi OTHOCHTEJIBHO OCell KOOPJAMHAT, €CU B
ee ypaBHeHuH ax + by + ¢ = 0 koappuument @ = 0 (xoapumment
b = 0, koapduuument ¢ = 0)?

4. Kakoii reoMeTpudeckuii cMbica uMeeT KoadduimenT k B ypaBHe-
HUM NIpsiMoit y = Rx + b?

5. Kakyio ourypy onpenensier ypaBuenne ax + by + ¢ =0, ecnu x =0
u y = 0 ogHOBpeMeHHO?

AUJAKTHYECKHUII MATEPHAJ

A. 1. Ha npsiMoii, epleHANKYISIPHOU OCH X, B3ATbI ABe TOYKH. A6c-
cca ofHod u3 HuX X = 3. Uemy paBHa abciyicca ApYyroi TOYKHU?
[3.]

2. Hafiture TOYKM NepeceyeHUs] ¢ OCAMH KOOPAMHAT NPSIMOH, 3a-
JaHHOH ypaBHEHUSIMH:

a) x+ 2y +3=0[(=3;0), (0; -1,5)];

6) 3x + 4y = 12 [(4; 0), (0; 3)];

B) 3x — 2y + 6 =0 [(-2; 0), (0; 3)].

3. Ykaxure, Kak pacroJaraloTcst OTHOCUTEIBHO KOOPAMHATHBIX Oceil
npsiMble:

a) 2y — Sx = 0 [mpoxoauT Yepes HayaJo KoopAUHAT];

6) 3y — 2 = 0 [mapanuenbHa ocu a6cuucc);

B) 7x + 12 = 0 [mapansienbHa ocu opaMHAT];

r) 6y = 0 [coBnmagaer c ocbio x].

4. Tlon KaKUM YryIOM IpsIMbie IIEPECEKAIOT OCh X:

a) y = x + 1[45°]; 6) y = x — 1[45°]; B) y = x + 3[45°];
r)y=-x+1][135°]?

5. Ilpusenure ypaBHenue npsimoit 12x — Sy — 65 = 0 k BuAy

y=kx+b. [y=1—52—x—13.]

B. 1. CocraBbTe ypaBHeHNe [IPsIMOH, IPOXO/sILIel Yepes [Be TOUYKHU C
KOOpAMHATaMHU:
a) &; Du@B2)[x+y-5=0];
6) (4; =1) u (=6; 2) [10y + 3x — 2 = 0];
B) (5; -3) u (-1; -2) [x + 6y + 13 = 0].
2. Haitqute TOYKy HepecedeHHsl NPSMDBIX, 3aJaHHBIX ypaBHEHHUS-
MH:
a)x+2y+3=0udx+5Sy+6=0[(1;-2)];
6)3x-y-2=0u2zx+y-8=07[(2; 4)].
3. CocraBbTe ypaBHeHMe [IPSIMOA, 3Has1, YTO OHA NapaslelbHA OCH
x u mpoxoauT 4Yepe3 Touky B(2; 3). [y = 3.]
4. Yemy pasen koabuient ¢ B ypaBHeHHH npsamoit x + y + ¢ = 0,
eci OHa NpPOXOAHT 4eped Touky A(1; 2)? [-3.]
5. Jlano ypastenne npsivoii (x +24/5) 0,25+ (y = 2+4/5)-0,5= 0.
IIpuBenuTe ypaBHeHHe 5TOif IpsiMOii K BuAy: a) ax + by + ¢ = 0;
6) y=Fkx+b. [x+2y—2fp=o;y=—o,5x+ V51
B. 1. Hanumure ypaBHeHe 6HCCEKTPHCHI IEPBOTO M TPEThero Koop-
AUHATHBIX yrioB. [x — y = 0.]
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2. Uemy paBHBI KoadduUIMeHTH ¢ U b B ypaBHEHUH NPSIMOM
ax + by = 1, ec U3BECTHO, YTO OHA NPOXOJUT Yepe3 TOYKH

A(; ) uBQ; 1)? [a=b= %.]

3. MoxkaxuTe, 4To npsiMele x + 2y = 3 u 2x + 4y = 3 He nepeceKa-
I0TCSL.

4. Kakoif yron o6pasyeT ¢ IIOJIOXXUTEJbHBIM HAaIpaBJIEeHUEM OCH
a6ecmucc npsivast 2x + 2y — 5 = 0?2 [135°.]

5. Jokaxute, uTo mpsiMble —2x — 2y + 6=0u 2x + Sy — 12 =0
TIepeceKaloTCsl, U HalAuTe KOOPAMHATHI TOYKM nepecedenus. [(1; 2).]

§ 6. IEPECEYEHUE NPSAMOM C OKPY>XHOCTBIO
CIIPABOYHBII MATEPHAJI

1. Ilyctp R — paamyc OKpY»XHOCTH, a K — pacCTOSIHUE OT LEHTpa
OKPYXXHOCTH [0 IpsiMoit @. Ilpumem IleHTP OKDY’KHOCTH 3a Hayayo
KOODJAMHAT, a NPSMYIO, TepIeHIUKYISPHYIO K IIPSIMOM @, 3a OCb X.

2. Bo3aMOXHbBI TpH ClIy4asi BBANMHOTO PACIIONIOXKEHUS OKPY>KHOCTH
U TIpSIMOIL:

a) OKPYXXHOCTb M IIpSIMasi HMEIOT ABe OOLINe TOYKHM, T. €. TpsAMast
IepeceKaeT OKPYXXHOCTb, B aToM caydae R > R (puc. 141, a);

6) OKPY>XHOCTb U IIPSIMasi UMEIOT OAHY O6IIYIO TOUKY, T. €. TIpsAMasi
U OKPY>XHOCTb KacaioTcsl, Korga R = k (puc. 141, 6);

Bg)oxpyxcuocrb U nIpsiMasi He UMeIOT HU OJHOM o6Ieli TOYKH, Koraa
R < k (puc. 141, 6).

3AJJAYH C PEHIEHUSIMHA

3agaua 1. CocraBbTe ypaBHeHUe OKPY>KHOCTH C LEHTPOM B TOUKe
B (1; 2), xacaromieiics ocu x. .

Pemenue. 1. Tak Kak OKPY>KHOCTb KacaeTcs OCH X, TO PaccTo-
sHve oT Toukd B (1; 2) fo ocu x paBHO paiuycy OKPYXKHOCTH
(puc. 142).

2. Ecin R = 2, To ypaBHeHNe OKPYXHOCTH KMeeT BUX

(x-1)2+(@y-2)2=22

AN A
e
) )

Puc. 141

>
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YA 8(1:2) YA
R=k=2
\ / ‘o O
\ — o
0 X 0 X
Puc. 142 Pnc. 143

3anaya 2. [lokaxxute, 4To OKPY>XHOCTb X2 + y2 + 2ax + 1 = 0 He
TIepeceKaeTcs ¢ ochio Y.

Pemenue. 1. Eciu okpy>XHOCTb UMeET € OCBIO ¥ OGLIYIO TOYKY
C (puc. 143), To koopaunats! s10it Touku (0; ¥) AOKHDBI YAOBIETBO-
pSITb yPaBHEHHUIO OKpyXHoctH x2 + y2 + 2ax + 1 = 0.

2. IloacraBuB x = 0 B ypaBHeHHMEe OKPYXXHOCTH, [IOJYYUM
y2+1=0.

Tax Kak mosjyyeHHoe ypaBHeHMe He MMeeT DELIeHHI, TO OKPYX-
HOCTb He UMeeT C OCbI0 ¥ OOGIIUX TOUYeK.

3anaya 3. [Ipu kakoM 3HaueHHHU C TipsiMasi ¥ + ¥ + ¢ = 0 Kacaercs
OKpY>XHOCTH X2 + y2 = 1?

Pemenue. 1. Tak Kak npsiMasi KacaeTcsi OKPY>KHOCTH, T. €. OHU
HMeIoT OgHY OOILY10 TOYKY, TO CHCTEMA

x+y+c=0
x?+y? =1

AOJKHA UMETb €NHCTBEHHOE DEeIIeHHE. Pemum CUCTEMY

y=-x-c¢ ) y=-x-—-c¢
x2+(—x—c)2-1=0, 202 +2cx +c?-1=0.
2. KBaaparnoe ypasHenue 2x2 + 2cx + (c2 — 1) = 0 umeeT eauHCT-

BeHHoe pelleHue, eciu D = 0.
D=1(2)"-4-2(c2- 1), 1. e. 4¢* - 8c2 + 8 =0, oTkyna c? = 2,

c= +/2.
AUJAKTUYECKMI MATEPHAJI

1. [loxaxkute, 4To OKpy>kHOCTb X2 + y% + 2ax = 0 KacaeTcs ocH ¥.
2. Jloxaxkute, 4T0 okpy>xHoctb (x = 5)2 + (y + 3)? = 25:

a) Kacaercs ocH y;

6) mepeceKaeTcsi C OCbIO X;

B) He IepeceKaercs c mpsaMoit y = 4.

3. /loxaxxute, 4To OKpy>HOCTb x2 + y? = 2 KacaeTcs HpsMOil
x+y+2=0.
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I'JIABA VII

- NIPUMEPBI TIPEOBPA3OBAHUS OUTLYP

. ABUXKEHUE. CBOYICTBA JIBUXKEHUSA

. PABEHCTBO ®UI'YP

. MIPEOBPA30OBAHME TOJIOBUS U ETO CBOUCTBA
. NIOAOBUE ®UTYP

N L L A A
b W N =

§ 1. IPUMEPBI IPEOBPA3OBAHHUS ®UTYP
CIIPABOYHbIII MATEPHAII

1. Ecnu xaxkayo Touky AaHHOM GUTypbl CMECTUTb KAKUM—HHEY b
06pas3oM, TO Mbl MoJy4uM HOBy10 ¢urypy. B atom ciyuae rosopar,
4TO 3Ta (bUrypa rnosydyeHa npeobpa3oeanuem w3 JaHHOH.

2. Touxka X' wasbiBaercsi cuMmempuunoili Touke X OTHOCHTE/BHO
todku O, ecan OX = OX' u toukun X, O u X' nexar Ha OgHOH
npsimoit (prc. 144). Touka, cuMMeTpuyHasi Touke O, eCTb caMa rOYKA
O. Toyka, cuMMeTpuyHas Touke X', ecTb Touka X.

QDueypvt F u F' SABISIOTCS CUMMEMPUUHBIMU OTHOCUTEAbHO TOYKIH
O (puc. 145)

Ecnu npeo6paszoBaHue CHMMETPUN OTHOCUTEJIbHO ToukH O liepeso-
auT durypy F B ce6si, To OHa Ha3bIBAETCH UECHMPANLHO—CUMMEMPIU'L-
HOU,a Touka O HA3BIBAETCS YECHMPOM CUMMEMPUU.

Hanpumep, napannenorpamMm siBasiercsi 1eHTPAJbHO—CHMMETDH'-
Hoit (urypoit. Ero 1ieHTpoM cCUMMETpPUH SB/IsSIeTCs TOYKA TlepecedeH s
auaroHaneil (puc. 146).

3. llpeo6paszopanue purypol F B purypy F', npu KOTOpOM KA 4a:
ee TOYKa X nepexouT B TOYKY X', CHMMETPUYHYIO OTHOCUTENBHO /{aH-
HOH MpAMOH @, HA3bIBAETCS NPEOOPAIVGAHUEM CUMMEMPUU OTHOCH-
TenbHO npsimoil a. Ilpu stom ¢ueyper F v F' Ha3bIBalOTCA cuMMem:
puunvimu omuocumensto npamot a (puc. 147 u 148).

4. llycro F ~ nanuas gurypa u O — HekoTOpasi PUKCHPOBAHHAS
TOYKa 8;)”0. 149). Ha nyye OX ortnoxum orpesok OX’', pasiibiit
k- OX, rae k - monoxurensHoe uncso. [1peo6pasoBanue ¢urypsr

X X
, 0
L////X. ,
F |O\|F
X'
x
Puc. 144 Puc. 145 Puc. 146
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Pune 147 Puc. 148 Puc 149

1IPH KOTOPOM KaXk[asl ee Touka X MepexXoduT B TOYKY X', MOCTpOeH-
Y10 YKa3aHHDbIM CIOCOGOM, Ha3blBaCTCSl Z0MOMemuel OTHOCHTENbHO
nentpa O. Yucao k uaspiBaetest koaghguyuenmom zomomemuu. du-
rvpol F it F' Ha3bIBAKOTCS 20MOMEMUUHBIMUY.

§ 2. AIBUKEHHUE. CBOICTBA ABUXXEHUS
CIIPABOYHbIHI MATEPHAJI

1. IpeoGpasoBanie o/HOM GHUTYpPBI B APYTyI0 Ha3bIBacTest deuxe-
HUEM £CIH OHO COXPANSET PACCTOSHMS MEXY TOUKAMH, T. ¢. 1lepeBo-
AT a6bic aBe Toukn A 1 B oanoit ¢urypsr B Toukn A', ' apyroit
$burypol Tak, yro AB = A'B’ (puc. 150).

2. Hpcoépasoaauue CHUMMETPHH OTHOCHUTEJIbHO TOYKH SIBJSIETCS
:un.mcnnem

. Hpeob6 aaoBamAe CHUMMETPUU OTHOCUTEJIbHO TIPSIMOIl SIBJISIETCS
amkenneM (puc. 151).

4. Tlosopomom naockocmu 0K0M0 OAHHOU MOUKY HA3bIBAETCS Ta-
KOe JIBIDKEeHIe, NTPU KOTOPOM KaXXAbIH JIy4, UCXONSIUUIA U3 aTol TOY-
KHi, NOBOpPaynBaeTcsl Ha OJMH W TOT K€ YroJa B OJHOM U TOM >Ke Ha-
npasnennu. [Ipeo6pasoBaine ¢puryp npu noBopoTe MaocCKOCTH TaKkKe
Ha3LIBACTCS TOBOPOTOM (puc. 152;7

Toukn, nexxamue Ha NpsIMO, NPU ABUXKEHNUHN MEPEXCAST B TOY-
KN, .nemaluue Ha MpsIMOIt, H COXpaHseTCs MOPSIAOK UX B3AUMHOIO pac-
HONOXKeHus.

6. pu ABM>KeHUN 1IpsIMble NTEPEXOAST B MPsIMble, NOJAYTPSIMblE —
B 1Oyl psIMble, OTPE3KU — B OTPE3KH.

7. JlBa /IBMXKeHHsl, BBIIIOJIHEHHBIE MTOCJEOBATENbHO, JAIOT CHOBA
NBH>KEHUE.

YA
B B’
B !
A A AI
A B’ 0 X
Puc. 150 Puc. 151 Puc. 152
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§ 3. PABEHCTBO ®UI'YP
CIIPABOYHbBIII MATEPHAJ

1. [lee ¢huzypet Ha3bIBAIOTCS PAGHLIMU, €CIIA OHH JBHXKEHUEM Iepe-
BOJSITCS OfHA B ADPYTYIO.

2. lns o603HadeHUsI paBeHCTBA (DUTYP UCIOJNB3YeTCS 3HAK PaBeH-
crBa. 3anuch F = F' o3Hauaer, uto ¢urypa F paBHa F'.

§ 4. MIPEOBPA30OBAHUE IIOAOBUS U ErO CBOMCTBA
CIIPABOYHbBIH MATEPHAJ

1. IIpeo6pasoBanue ¢urypsl F B purypy F' HasbiBaeTcs npeobpa-
308aHUeM nogo6wz, €CJIY TIPY 3TOM IIPeo6pa3oBaHUU PACCTOSHUS MEXIY
TOYKAMU U3MEHSIIOTCS B OJHO U TO >ke umcao pasd (puc. 153), T. e.
ecIu IIpousBosbHble Toukd X u Y ¢urypst F npu sToMm npeo6pasosa-
Huu nepexoar B Touku X' u Y’ urypst F', To X'Y' = kXY, npuuem
k ogHo u To xe ana Bcex Touek X, Y. Uucno k HasbiBaercs K03ghgpu-
yuenmom nodobus. Ilpu k = 1 npeobpasoBanue MoA06Us, OYEBUIHO,
SIBJISIETCS IBUIKEHUEM.
2. T'omoTeTus ecTb npeo6pa3oBaHue MOLOGHUSI.

§ 5. IOJOBUE ®OUI'YP
CIIPABOYHbBIH MATEPHAJ

1. IBe durypsl HasbiBaloTCsl 20000HbIMU, €CIA OHY TEPEBOASITCS
O[Ha B JApPYTYIO Ipeo6pa3oBaHueM M10406uUsl.

2. Jlnst o603HaYeHUs MORO6UST (PUTYD HCIIONb3YETCsl CHelaIbHbIN
3HaK OO,

3. 3anucp F ©© F' ynraercsa Tak: «@Durypa F mogo6ua ¢urype
F's.

4. B sanucu mono6us tpeyronbuukos A ABC o A A,B,C, npen-
II0JIaTaeTcsl, YTO BepIINHBI, COBMelllaeMble IIpeo6pa3oBaHieM mogo6usl,
CTOSIT Ha COOTBETCTBYIOIMX MecTaxX, T. €. A NepexoauT B A,
B—-—8B uC—38C,.

5. Y nmogo6HbIX GUTYpP COOTBETCTBYIOLIYE YIJIbl PABHBI, & COOTBET-
CTBYIOLIME OTPE3KM IIpOIopLUOHAIbHbI. Hampumep, ecau Tpeyroib-
Huku ABC u A,B,C, noao6usl, TO

4L

Puc. 153
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6. IlpusHaku nogo6Hsi TPEYrQIbHUKOB. [[Ba TPEyrolbHUKA 006~
HBI, eCJIu:

1) ABa yria ofHOTO TPeyTOJNbHUKA COOTBETCTBEHHO PABHBI ABYM
yrjiaM Lpyroro;

2) [Be CTOPOHBI OJHOTO TPEYTOJbHMKA TPONOPLUMOHAIbHBI ABYM
CTOPOHaM [JPYTOro M yrjbl, 06pa30BaHHble STUMI CTOPOHAMH, B 3TUX
TPeyroJbHUKaX PaBHBI;

TPH CTOPOHBI OXHOT'O TPEYTOJbHUKA IIPOMOPLUUOHAIBHBI CTOPO-
HaM Jpyroro.

7. IlponopiuoHaibHble IMHAK B KPYTe:

ecau aBe xopant AB u CD mepecekaloTcsi BHYyTpU Kpyra B Touke O,
TO NpPOU3BeJeHNEe OTPE3KOB OJHOH XOpAbI PAaBHO IPOU3BEAEHHUIO OT-
pe3KoB apyroit xopasl, T. e. AO - OB = DO - OC (puc. 154);

€CJIM M3 TOYKM, B3TOH BHe OKPYXKHOCTH, IIPOBeJleHbl [Be CeKylnue
AC u AC,, To cmpaseanuso paseHcTBo AB - AC = AB, - AC,
(puc. 155);

€CIM M3 TOYKH, JIe)Kalllel BHe Kpyra, IpoBeleHa cekymast MB u
kacateqbHass MC, To crnpaBeanuBo paBeHctBo MC? = MB - MA
(puc. 156).

8. BuccekTpuca 11060ro BHyTPEHHErO yriia TPEYrOJbHUKA [eJUT
IIPOTHBOIIOJIOXKHYIO CTOPOHY Ha YaCTH, IIPOIOPLUOHAIbHbIE CTOPOHAM

BC

TpeyroJibHUKA: % =De (puc. 157).

A 0 C

Puc. 156 Puc. 157
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3A1AYM C PEHIEHMAMMH

3apgava 1. Croponbl TpeyrospHuka pasabl 51, 85 u 104 cM. Ipo-
Be/lleHa OKPY>KHOCTb, KOTOpasl KacaeTcst ABYX MEHbUIMX CTOPOH Tpe-
YTOJIbHMKA, a LIEHTP ee JIeXUT Ha Gosblieit ctopone. Ha kakue wactu
60JIblIIasi CTOPOHA TPEYTOJIbHUKA [JeNUTCS IEHTPOM OKPY>KHOCTH ?
Pemenue. 1. [Iyctp ycnoBuio 3agauu orBeyaer pucyHok 1358.
2. Tak KaK OKPY>XHOCTb KacaeTcsi CTOPOH AAHHOTO TPeyrOoJIbHHUKA
ABC, To uentp okpyxxsHocru D nexxut Ha 6uccexrpuce yraa ABC.
3. Torna, o603HauuB AD 4epes x, 110 CBOHCTBY GHCCEKTPUCHI yIaa

a AD _ AB x  _ 5t
TPEYTONbHUKA UMEeM F= = p=, WIH [o— = oo .

Pemiast sto ypasnenue, nomyunm x = 39. Cregosaresnbao, AD = 39 cm,
a DC = 65 cM.

3anaya 2. CTopoHbBI TpeyroibHUKa OTHOCSTCS Kak 4 : 5 : 6. Hait-
JHTe CTOPOHbI TPEYroJbHHKA, IMOJOGHOrO AAHHOMY, €C/IM MeHbIas
CTOPOHA BTOPOro TpeyroibHuKa pasHa 0,8 M.

Pemenue 1. Croponsl TpeyroibHuka, H0J06GHOrO JaHHOMY,
TOX€ NPONOPIIMOHANbHBI YuciaM 4 : 5 : 6 o onpegeneHno NOAO6HBIX
TPeyrOoJbHUKOB.

2. llyctb x — ko3 buLHMEHT 10406Us TPEYrOJbHUKOB, TOIJA MEHb-
mas cropona, pabHas 0,8 M, cogepxur 4x, T. e. 4x = 0,8, oTkyna x =
= 0,2. ‘

2. OcraJsibHblE CTOPOHBI TPEYTONBHUKA cofepkaT Sx u 6x. Ix MoxHO
HaWTH, 3Has, 4To ¥ = 0,2.

4. Croponb! Tpeyronbuuka pashbl 0,8 M, 1 M, 1,2 M.

3anaya 3. CropoHbl TpeyronbHUKa oTHOcATCS Kak 2 : 5 : 4. Hait-
OWTEe CTOPOHBI TPEyroJIbHHKA, MOJOGHOrO [AaHHOMY, €CIH ero [epH-
MeTp paBeH 35 M.

Pemenue. 1. CropoHbl TpeyroibHuKa, MOZ0GHOrO [aHHOMY,
TOXKe OTHOCSTCS Kak 2 : 5 : 4.

2. Ilyctb x — xoad¢duuueHT MOA06Hs TPEyroAbHUKOB, TOrAa
P = 2x + 5x + 4x = 11x. 3Has, 4To mepuMeTp paBeH 55, MOJYYUM
ypaBHeHue 11x = 35, x = 5.

3. CropoHbI TpeyroNbHUKA COOTBETCTBEHHO paBHbl 10 M, 25 M, 20 M.

B
8
AN}
-
A 0D P C
Puc. 158 Puc. 159
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3anaya 4. B tpeyronpbuuxax ABC u A B,C, usBectHo, 4t0 L A =
=ZA,£LZB=4B,AB=5M,BC=7mM,AB,=10M, AC,=8 M.
HajiquTe HensBecTHblE CTOPOHBI TPEYTOJIbHUKOB.
Pemenue. 1. TpeyronbHuky, onpeaeseHHble yCI0OBAEM 3a1a4H,
MOJ06GHDI 1O ITePBOMY NIPU3HAKY MOA06HS.
2. U3 nogo6ust TpeyroNbHUKOB CIELYeT:
AB _ BC _ AC
A8, " BG 4G )
3. IoacraBus B (1) gaHHbIe U3 yCJIOBHS 3aa4M, MONYYHM:

10 =BG 8 (2)
4. 13 (2) cocraBuM ABe NPONOPIUAM U PElINM UX:

s_ 7
a) 107 B » oTkyAa B\C = 14 u;

S AC
6) 0="g  okyaa AC=4m

3azaya 5. B TpeyrosbHUK ¢ OCHOBaHHeM @ M BbICOTOIl A BmHcaH
KBa/paT TakK, 4TO [(Be ero BepIIUHbI JIeXKAT HA OCHOBAHUH TPEYTrOJbHHU-
Ka, a Apyrue ABe — Ha GOKOBbIX cTOpoHax. Haligure cropoHy kBax-
pata.

Pemenue. 1. Ilyctb ycnoBuio 3agayn orBeyaer pucyHok 159.

2. Tpeyrosbuuku MBK u ABC noao6unt (£ B o6muit, £ BMK =
= £ BAC kak cootBercTBeHHble 1pn MK | AC u cexymeit AB).

3. BE v BD — BbICOTbBI 3THX NOJOGHBIX TPEYrOJIbHUKOB, T. €. OHU
[IPOMOPIHOHANBHBI COOTBETCTBYIOLUIMM CTOPOHAM:

BE _ MK
BD - AC" )
4. Ilycrp cropona kBagpata OMKP pasHa x, toraa BE = h — x,
O/CTaB/IAsl 3T 3HAYeHUSI B MoiydeHHylo npomopuuio (1), umeem
h-v _x _ ah
W T2 OTKyJa X = PR
Jdanava 6. Yrab1 B u B, tpeyroabuukoB ABC u A,B,C, paBHbI.
Cropount AB u BC tpeyronbuuka ABC B 2,5 pasa 6oblle CTOpOH
AB, v B,C, tpeyronbhuka A B,C,. Haiinnte AC u A,C,, ecin ux
cymma paBHa 4,2 M.
Pemenue. 1. Ilycrb ycnoBuio 3agaun orBevaer pucyHok 160.
2. N3 ycnoBus 3agauu:
1) £B= 4B

AB BC
‘ —_— = = S -
2 ABy  BiG 25;

3) AC+ AC =42 M.
Caenosatensho, A ABC c© A A,B,C,. V13 noao6ust 3TuX Tpeyrob-

AC _ )
HUKOB cJIefyeT ac 25, umn AC=2,5-A,C,.
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Puc. 160

3. Tak kak AC =2,5-AC;,ToAC+A,C, =2,5-AC, +AC, =
= 4,2, orkyna A,C, =12 m, AC=3 m.

3anaya 7. Ilpamas, napaiienbHasi cropoHe Tpeyrojbuuka ABC,
nepecexkaer ctopony AC B Touke P, a cropony BC B Touke M. [loka-
xuTe, 4T0 TpeyroJbHuku ABC u PMC nogo6Hbl.

Pemenue. 1. Ilycts ycrioBuio 3agayn oTBeyaeT pHCyHOK 161.

2. ZCPM = £ CAB Kaxk COOTBeTCTBEHHbIE MpPH IAPAJJIENbHBIX
npsambix PM u AB u cexymeit AC.

3. £ C obmumit ans Tpeyronbuukos ABC u PMC.

4. CnepopatensHo, TpeyronbHuku ABC n PMC nogo6Hsl 1o nep-
BOMY IIPH3HAKY.

3agaua 8. Haliqure oTHOLleHHe OTPe3KOB [AMArOHAJH TPATIeI[HH,
Ha KOTOpble OHa pa36uBaeTcss ApPyroii AHArOHAJbIO, €CIH OCHOBAHHUS
Tpamlelly OTHOCATCS Kak a : k.

Pemenue. 1. [Iycts ycnoBuio 3agaun orBeyaer pucyHok 162.

2. ZBCO = £ OAD xak BHYTpeHHHe HAKpeCT Jie>Kallke MpH Ta-
pannenpHbix BC u AD u cexymeit AC, £ BOC = £ AOD kax BepTH-
kanpHble. CnenoBaTenbHo, Tpeyronsauku BCO u DAO noao6busl no
IepBOMY IIPH3HAKY MOLOOHS.

3. W3 nono6usi Ha3BaHHBIX TPEYTOJBHUKOB CIEAYeT:

AO _AD _a _ OD _AD _a

oC BC &k BO BC %’

T. €. OTHOIIEHHE OTPE3KOB KaXJA0H AUATOHANM PABHO OTHOLIEHHIO OC-
HOBAHHUH Tpameiuy.

Puc. 161 Puc. 162
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KoHTpoIBHEIE BONPOCH

—_
.

Kakue Toukd HA3BIBAIOTCH CHMMETPHYHBIMH OTHOCHTENIBHO [aH-
HO# TOYKH?

Kaxkas ¢urypa HasblBaeTcs LEeHTPAIbHO—CHMMETPHYHOM ?
Kakoe mnpeo6pasoBaHue Ha3bIBA€TCS CUMMETPHENR OTHOCHTEJIbHO
JAHHOMH IIPSAMO ?

Kaxkoe npeo6pasoBaHme HasbiBaeTcst roMoreraeit? Uto Takoe LeHTp
roMoTeTnn? KoadPHIHeHT TOMOTETHH ?

Kaxoe npeo6pa3soBanue (hbUTypbl Ha3blBAETCsl ABUKEHNEM?
OOGbsicHUTE, YTO TAKOE IOBOPOT.

BepHo mu, 4TO NpH ABMXKeHUU (‘OXpaHﬂIOTCﬁ yTJIbI?

Kaxne ¢urypbl Ha3bIBaIOTCA PaBHBLIMH?

Kakune $urypb1 Ha3bIBAIOTCH O0JOGHBIMH ?

Cdopmynupyiite NpU3HAKK 110100US TPEYTrOJbHHKOB.

SwoNBdL A WK

—

AUJAKTHYECKHUH MATEPHAN

A. 1. [Ie xopabl oKpyXxHocTH INepecekawrcss B Touke O. Orpesku
onuoil xopasl paBHbl 3 ¥ 12 M. OTpesku BTOpOHl XOpAbl pPaBHBL
mexxty coboit. Haiiaure orpesxu Bropo#t xopasl. [6 m.]

2. [Iee xopaot AB u CD okpy>KHOCTH nepecekawTcs B Touke M,
AM =16 M, MB = 8 M, CD = 36 M. Hatiaure otpesxku CM u MD.
[4Mmm 32 m.]
3. Kak nganeko BUAHO U3 caMoJiera, JIETSAIEro Ha Bbicote 4 KM Hajl
seMuielt, ecan paguyc 3emau 6370 kM? [[Ipumepno 225,8 kM. |

- 4. W3 Touku P npoBejieHbl K OKPY>KHOCTH KacateapHasi PA = 12 m
u cexymasa PB = 16 M. HaiiauTe BHenHi000 acTb cexymmeit PB. [9 M.]
5. Yrubl UpH BepllHHAX [ABYX PABHOGE[PEHHBIX TPEYTOJbHHKOB
paBHbI. bokoBasi cTopoHa M OCHOBaHHE OJHOIO TPEYTOJBHHUKA PaB-
Bl 17 1 10 M, ocHoBanMe gpyroro paBHo 8 M. Haiiaute ero 6oxo-
ByIo cropony. [13,6 m.]
6. B tpeyronvuuke ABC nposegen orpesok DE, mapasiienbHbIH
cropore AC (touxa D nexur Ha cropoHe AB, a E — Ha cTopoHe
BC). Haiiqure AD, ecmu AB =16 M, AC =20 M u DE = 15 M. [4 M.]
7. BD — 6uccexkTpuca yria B Tpeyroibiuke ABC. Haitaure:
a)ADuDC,ecrn AB=10M, BC=15MuAC=20M[8 M u 12 M];
6) BC, ecru AD : DC=8:5uAB = 16 M [10 M];
B) AC,ecru AB: BC=2:7uDC—-AD =1M[1,8 M].

B. 1. 13 aByx mepeceKaiomuxcs Xop/ oHa pasenniach TOYKoit mepe-
cedeHHd Ha dactu 12 M u 18 M, a gpyraa — B oTHoweHHn 3 : 8.
Haiigute BTOpy!o xopay. [33 m.]

2. MAB u MCD — ppe cekyuine K ogHol okpy>kHocTi. Hafiaure:
a) CD,eecrum MB=1M, MD =15 oM n CD = MA [9 am];

6) MD, ecru MA =18¢cMm, AB=12cMmu MC : CD =5:7[36 cM];
B) AB, ectn AB = MC, MA = 20 u CD = 11 [25].
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3. U3 BHemHel ToYkH K OKPY>XHOCTH IIpOBeJieHbl KacaTejbHasi U
cexymasi. Haitaure nnuny orpeska kacatenpHoit (ot nanHO# BHew-
Hell TOYKH 0 TOYKHM KACaHHs), €CM OHa Ha 2 M Goblle [NMHBI
BHYTPEHHErO OTPe3Ka ceKymleit U Ha 4 M GoJibllle AJMHLI ee BHeLl-
Hero orpeska. [12 m.]

4. B tpeyronbuuke ABC nposeaena npsamas DE napasnenbHo cro-
poe AC (touka D nexur Ha cropoHe AB, a E — Ha CTOpOHe
BC). Haitqute otHomenue AD : BD, ecin usBectso, uto AB =
=16 M, AC=20 M, DE=15m. [1:3.]

5. B tpeyroavuuk ABC Brnucan pom6 ADEK Tak, uTo yron Ay
Hux obmmii, a BepmuHa E HaxoauTcs Ha cropode BC. Haiigure
CTOpoHYy poM6a, eciu AB = ¢, AC = a. [ff;-]

6. B tpeyronbuuk ABC Brucan pom6 ADEK Tak, uTo BepmHHBI
D, E, K nexaT cOOTBETCTBEHHO Ha cropoHax AB, BC u AC. Haii-
aute orpe3ku BE u EC, eciu AB=14M, BC=12Mu AC = 10 M.
[7MuSMm] :

7. B paBHOGe/peHHOM TpPeyroJbHUKE BbICOTA paBHa 20 M, a OCHO-
BaHWE OTHOCHTCS K 60KOBO# cTopoHe Kak 4 : 3. Haitaure paguyc
Kpyra, BIMCaHHOTO B STOT TPeyroJbHHK. [8 M.]

8. B paBHOGe/peHHOM TpeyronbHUKe HEHTP BIUCAHHOTO Kpyra ge-
JIMT BBICOTY B OTHOWIeHHM 12 : 5, a 60koBasi cTropoHa paBHa 60 M.
Haitnaute ocHoBanue. [50 m.]

9. B paBHOGenpeHHOM TpeyronbHHKE PaHyC BINCAHHOTO Kpyra

2 .
COCTaBJIsIET 7 BBICOTDBI, a NEepHMETpP 3TOro TpEyroJibHMKa paBeH

56 M. Onpenenyte ero croponnt. [16 M, 20 M 1 20 M.]

1. Ilpononxenus GoxoBbix cropon AB u CD rtpaneuuu ABCD
nepecekaworcs B Touke E. Haliaute croponsl Tpeyronbuuka AED,
ecit AB=5M, BC=10M, CD =6 M, AD =15 M. [15 M, 18 M.]
2. B npsMOYTOMbHBIN TPEYTONbHUK C KATETAMH ¢ ¥ K BIMCAH KBaJI-
PaT, UMeIOIM C TPeyroNbHUKOM o6WHui npamoit yron. Haitante
NIEpUMETp KBa/ApaTa, €CJAM €ro BEepUIMHA JIEXHT HAa TUIOTeHYy3e.
[4ak : (a + k).

3. Ha 6oxosbix croponax CA u CB paBHoGeapeHHOro TPeyroJb-
HuKa ABC ornoxenbl paBuble otpesku CM u CK. Haiiante stn
OTpe3KH, 3Has mepuMerp 2P TpeyronbHuka ABC, ero ocHoBaHHe
AB = 2a u nepumerp 2k uetnipexyronbunka AMKB, oTceyeHHOro

npsimort MK. [CM =CK =Q:§%ﬂ-]

4. lana npsAMoOyronbHas Tpamelusi C OCHOBAaHUAMHA @ U k, MeHb-
1eit 60koBoit cTopoHo# c. Haitaute paccTostHust OT TOYKH nepece-
YeHUs [MaroHaJeil Tpaneuuu 10 OCHOBAHHS d U 0 MeHbluell 60Ko-

—_— H —.

at+k  a+k
3. U3 Touknu A, nexxameft BHe OKPY>KHOCTH, IIPOBEJEHDI ABe ceKy-
mue. BHyTpennuit oTpesok mepsoi pasen 47 M, a BHemHHH 9 M;

ac ak
BOH CTODOHBI C. [ ]
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BHYTPEHHHUH OTPE30K BTOPOM ceKylledl Ha 72 M 6oJbille BHEIIHETO
ee orpeska. HaiiuTe cyMMy BHYTpEHHEro M BHENIHErO OTPEe3KOB
BTOpPOH cekymreil. [84 m.]

6. BuyTpu okpysxHocTH, paauyc kotopod 13 M, mana Touka M,
OTCTOSIINAsA OT LIEHTPa OKPYXHOCTH Ha 5 M. Uepes Touky M mpose-
neHa xopaa AB, pasHasi 25 M. Haiigute orpe3km, Ha KoTopbie
xopaa AB penurtcst Toukoit M. [16 M u 9 m.]

7. B tpeyronbuuke ABC cropona AB =15 M u AC = 10 M, AD —
6uccexkrpuca yrna A. VI3 Touku D npoBejena npsimasi, mapasiesb-
Hasg AB u nepecekatomasi AC B touke E. Haiinure AE, EC, DE.
[6M,4MubM]

8. B paBHoGenpennoM Tpeyronpauke ABC cropona AC = k, BA =
=BC=a, AD u CM — 6uccexkrpucsi yrios A u C. Haiiqure MD.
lak : (a + R).]

9. B npsamMoyronbHAUK co cropoHaMu 3 ¥ 4 M BIIUCaH APYroi IpsMo-
YTOJIbHUK, CTOPOHBI KOoTOoporo oTHocstes Kak 1 : 3. Haiiaure cro-

\/1806 - 34;06 M]

POHBI 3TOI'0 IIPSAMOYTOJIbHUKA. [



IJIABA VIII

§ 1. IAPAJUIEJIBHBIA ITIEPEHOC U ETO CBOVICTBA

§ 2. IOHATUE BEKTOPA

§ 3. ABCOJIIOTHAS BEJIMUMHA U HAITPABJIEHUE BEKTOPA
§ 4. KOOPIMHATDBI BEKTOPA

§ 5. CJIO’KEHHME U BBIUUTAHUE BEKTOPOB

§ 6. YMHOX>XEHUE BEKTOPA HA YHUCJIO

§ 7. CKAJIAPHOE ITPOU3BEJAEHHUE BEKTOPOB

§ 1. MAPAJLJIEJIbHBIN NEPEHOC U ETO CBOMCTBA

CIIPABOYHBIN MATEPHAJI

1. BBeneM Ha IJIOCKOCTH AeKapTOBBI KOOpAWHATHL X, ¥. IIpeo6pa-
30BaHMe HeKoTOpoil ¢purypsl E, Ipy KOTOPOM IIPOU3BOJIbHAS €€ TOYKA
A(x; y) nepexomutr B apyryio Touky A'(x + @; y + b), rne au b
IIOCTOSIHHBIE, Ha3bIBAETCSl nAPANLenbHom nepenocom (puc. 163).

2. IapannenbHblil TepeHOC 3ajaeTcsi GOpMyIaMu

X=x+a,y=y+b. (1)

3. ITapanenbHbIN EPEHOC €CTb JBUXKEHHE.

4. HasBaHue <«IapaJijle/IbHbIl IIEPEHOC> OIPABJBIBAETCS T€M, YTO
IpU IapajjeIbHOM IepeHOCe TOYKH CMENIAIoTCs 110 IapajebHbIM
(unm coBmafaromuM) IpPsSMbIM HA OJHO M TO XKe PACCTOSHME.

5. KakoBbl 6bl HH OblnH JBe TOYKU A U A’, CyLIecTBYeT, U IIPUTOM
eIMHCTBEHHbI, NTapaJjjelIbHBII IIepeHoc, TP KOTOPOM TOYKa A nepe-
XOIUT B TOuky A'.

6. Ilpeo6pasoBaHne, o6paTHOe MapaijielbHOMY MEPEHOCY, €CTb
MapaJijieibHbli MepeHoc. [[Ba mapaJjyebHBIX II€peHOca, BBIIIOJIHEH-
Hble OAMH 3a JPYTUM, AAIOT CHOBA IapaJlieJIbHBIH IepeHoc.

Yh
A(X;y)
s [~ Al(x+a,'y+b)
EI
0 X
Puc. 163
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3AJIAYH C PEIIEHUSAMU

3agaua 1. Haiiqure ¢ u b B popMynax mapasieqbHOro nepeHoca
x’=x+auy =y+ b, ecnu usBectHo, yto Touka A(-1; —3) nepexo-
aut B Touky A'(0; —=2).

Pemenue. 1. [[na pemeHus JaHHOH 3afadd AOCTATOYHO ITOJ-
CTaBUTb B (DOPMYJIbI [1aPAJIIENIBHOTO lepeHoca KOOPAHHATHI JaHHbIX
TOYeK M HalTH U3 NOJydIeHHBIX YpaBHEHW 3HaueHHs d U b:

=-1+q,-2=-3+b,otkynaa=1,b=1.

3anaua 2. Ilpu napannensHoM nepeHoce Touka A(2; 2) nepexoaur
B Touky A’ (—1; 3). B Kakyo ToYKy NepexofuT Havaa0 KOOPLHHAT?
Pemenue. 1. JIro6oit mapanienpHblii nepeHoc 3agaercs Gopmy-
JlaMu .

X=x+a,y=y+b. 1)
2. Tak xak Touka A(2; 2) nepexomur B Touky A'(—1; 3), To -1 =2 + g,
3=2+b,otkynaa=-3,b=1.
3. Takum o6pa3om, mapaJielbHbIH ePeHOC, IePEBOASIINIA TOUKY
A(2; 2) B Touky A'(~1; 3), 3agaerca popmynamu
X=x-3,y=y+1. )
4. Toacrasnsisi B popmynt (2) koopaunatet Havana (x = 0, y = 0),
monysuM x¥' = -3, y' = 1.
Taxum o6pazom, HaYano KOOPAMHAT Mepexoaut B Touky (=3; 1).

AUAAKTHYECKH MATEPHAJ

1. IIpu mapannenbHOM mepeHoce Touka A(1; 1) mepexoauT B TOUKY
A'(-1; 0). B kakyio TouKy NepeiifieT Ha4a10 KOOPAMHAT IIPH STOM
napaJjjejbHOM nepeHoce? [—2; —1.]

2. HaitanTe Benuuunnl @ 1 b B ¢popMysax napajijiesbHOro nepeHoca

'"=x+a,y =y+ b, ecnu u3BecTHO, YTO:
a) touka A (1; 2) nepexoaur B Touky A’ (3; 4) [a = b = 2];
6) Touxa B (2; —3) nepexoaur B Touky B’ (-1; 5) [a = -3, b = 8].

§ 2. IOHATHE BEKTOPA

CIIPABOYHBIN MATEPHAI

1. Benu4uHbBI, KOTOpPBbIE XapAaKTEPU3YIOTCSA He TOJNbKO YHCIOM, HO
elle ¥ HampaBJeHHeM, Ha3blBaIOTCS BeKTOPHBIMH BEJWYHHAMM HJIA
IIPOCTO BEKTOPaMH.

2. K BeKTOpPHBIM BeJIMYUHAM OTHOCSTCSI, HANPUMED, CKOPOCTb, yC-
KOpEeHMe, CHJa | T. .

3. TeoMeTpuyecky BeKTOPbI M306Pa’kalOTCS HANPABJIEHHBIMU OT-
peskamu (puc. 164).

4. HanpaB/IeHHBIN OTPe30K Ha3bIBaeTCsi BEKTOPOM.



ﬂ/‘
D s

Puc. 164 Puc. 165

5. BexTop BHOZHe XapaKTepU3YeTcs CeLYIOIUMH SIeMEHTaMHU:
1) HavyanbHOM TOYKOH («TOUKON MPHUIOKEHHS );
2) HanpaBieHHEM;
3) pnunoit («Moaysnem BeKTOpa»).
6. Ecau Havano BekTOpa ecTb A, a ero _KOHeI B (puc. 164), to
BeKTOp o603HayaeTcs cuMBoioM AB wium AB.
7. WHoraa BeKTOp 0603HAYAIOT OAHOM 6YKBOM >KHpHOro mpudra
(a, b, c v T. 1.) unu TaKoit xe GYKBOIl CBETJIOr0O wpudra ¢ Ieproy-

koit HaBepxy (a,b ), mu60 co crpenxoii HaBepxy (2, bu T. 1.).
KonTpoabHbie Bompoch

. Uro Takoe BekTOp?

. Kakue u3 cieqylomux BeJMYMH SIBISIIOTCS BEKTOPHBIMU: CKOPOCTD,
Macca, yCKOpeHHe, BpeMsi, TeMIlepaTypa, pa6oTa?

. O6bsicHUTE, YTO TaKOe HAIIPABJIEHHBIH OTPE3OK.

. Han tpeyrompuuk ABC. CKONbKO pa3/INYHbIX HANPABIEHHBIX OT-
Pe3KOB MOYKHO 06pa30BaTh U3 CTOPOH TPEYTOJIbHUKA?

> W N =

§ 3. ABCOJIIOTHAS BEJIMYMHA U HAITPABJ/IEHUE
BEKTOPA

CIIPABOYHbBII1 MATEPHAJ

1. /IBe nosynpsiMble Ha3bIBAIOTCS 00UHAK060 HANPAGNECHHbIMU, €CTTH
OHHU COBMeIIAIOTCS IapajiyieIbHbIM [1ePEHOCOM.

2. [Ise monympsiMble Ha3bIBAIOTCSI MPOMUGONONOKHO Hanpaenen-
HbLMU, €CITH KaXK/[Jasi U3 HUX OJMHAKOBO HAIPaBJIEHA C IOIYIIPSMOI,
JOTIOJHUTEIbHOM K APYTOH.

3. Bexroppt AB u CD HasbIBaloTCsi 00UHAK080 HANPAGIEHHbIMU,
ecau nonynpsimbie AB u CD ogWHaKOBO HalpaBJEHbI.

4. A6comommnoti eenununoii (Mau MOIyJIeM) 6eKmMOpa Ha3bIBAETCS
AHHA OTPe3Ka, H306paXkalonero BeKTop. AGCOMIOTHAS BeIMYNHA BeX-

Topa @ o6osnauaercs |a.

5. [lea eéexmopa Ha3bIBAIOTCS PAGHLIMU, eCH OHM COBMELIAIOTCS
napa/enbHbIM IepeHOCOM.

6. Havasro BexTOpa MOXeT COBIafaTh ¢ ero KoHuoM. Takoil BekTop

Ha3bIBAETCSl HYJAE6biM 6€KMOpoM, KOTOpbli o6o3Hayaercss 0. O Ha-
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IIPaBJIEHAN BeKTOpa (0 He FOBODSAT. AGCONIOTHAS BeJIMYMHA HYJIEBOrO
BEKTOPA CYMTAETCs1 PaBHOMU HYJIIO.

7. V3 cBOMCTB mapaJjIesIbHOrO IEpeHoca CJIEAYeT, 9TO OT JI06oH
TOYKH MOXKHO OTJIO)KHTb BEKTOD, PaBHBIH JaHHOMY BEKTODY, H TOJBKO
OJIMH.

3AJAYA C PEIIEHHEM

3anava. ABCD — pom6. [lokaxxute paBeHCTBO BekTopoB AB u DC .

Pemenue. 1. ITogBepruem Bekrop AB mapajienbHOMy Iepe-
HOCy, TIpHM KOTOpPOoM Touka A mepexoauT B Todky D (puc. 165). Ilpu
9TOM TOYKa A cMemaercsi o npsiMoit AD, a 3Ha4uT, TouKa B cMmema-
€Tcsl 10 NapaJuienbHol npsiMoit BC.

2. Ilpsamas AB mepexoAuT B MapajieIbHYIO NPSIMYIO, a 3HAYMT, B

npamyio DC, npuyem AB = CD. CnexoBatenpHo, Touka B nepexoaut
B Touky C.

3._TakuM 06pa3oM, Hall Napase/IbHbIA IEPEHOC MIEPEBOAUT BeK-
Top AB B Bektop DC, 2 3Ha4YMT, 3TH BEKTOPHI PaBHBI.

KoHTpoanHabie BOompochl

. Kakue mosynpsiMple Ha3bIBalOTCSI OJMHAKOBO HAllpaBJIEHHBIMH ?

. Kakue nosynpsiMble Ha3bIBalOTCsl IIPOTHBOIIONIOKHO HAaNpPaBJIeHHbI-
Mu? -

. Uto sHauyut: Bextoppl AB u CD oaMHaKOBO HalpaBJIeHbI?

. Uro Takoe a6CcoMIOTHAsi BeINYMHA BEKTOPA?

. Kakue BeKTOpbI Ha3bIBAIOTCS PaBHBIMHU?

wibds W N —

§ 4. KOOPIUHATBI BEKTOPA

CIIPABOYHDII MATEPHAJ

1. IlycTb HeKOTOpBIH BEKTOp @, OTJIMYHBIA OT HyJIEBOTO BeKTOpa,
uMeeT HauanoM Touky A, (x;; y,), a KoHHOM — TOUKy A, (%, y,).
KoopOunamamu éexmopa G Ha3bIBAIOT YHCIA 4, = X, ~ X, Gy = Y, — Y.

2. KoopauHaTbI BEKTOpPA CTABAT PSiOM ¢ GYKBEHHBIM 0603HAYEHHM-
eM BeKTopa, B faHHoM caydae @ (a,; @,). ViHorxa BexTop 0603HaYa-
10T TaK: (dg;d,).

3. KoopaunHatbl Hynesoro BekTopa pasHbl Hyio: 0 (0; 0).

4. U3 dbopmynbl, BbIpaXkaiolleil paccTosiHie MeXAy ABYMsI TOYKa-
MU 4epe3 UX KOOPAMHATHI, CIeAyeT, YTO a6CONIOTHAS BeIUYMHA BEKTO-

pa ¢ KOOpAWHATAMH d,, d, PaBHA \/af +al .
5. PaBHbIE BEKTOpbI MMEIOT paBHble COOTBETCTBYIOIHE KOODIMHA-

TI. U 06paTHO: €CJIM Y BEKTOPOB COOTBETCTBYIOIME KOOPJAUHATHI paB-
HbI, TO BEKTOPbI PaBHbI.
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YA
C(0;2)
1

D(x;y) 8(-2;0) |0 1
Puc. 166 Puc. 167
3AZIAYA C PENIEHMEM

3agava. [annt Tpu Touku A (2; 2), B (=2; 0), C (0; 2). Haitaute
takyio Touky D (x; y), uto6pi BekTopst AB u CD 6blmu paBHBI
(puc. 166).

Pemenue. 1. Haxoqum koopauHaThl BeKTOpa AB . Tlo ycJo-

Buo A (2; 2), B (-2; 0), mostomy AB (-2-2;0-2), um AB (-4; -2).

2. Haxoaum koopauuatsl Bektopa CD. Ilo ycnosuio C(0; 2),
D (x; y), mostomy CD(x — 0; y — 2).

3. Tax kax AB = CD, To paBHBI U MX KOOPAMHATHI: X — 0 = —4,
nmx=-4y—-2=-2,y=0.

4. D(-4; 0) — uckomasi ToYKa.

JAMAAKTUYECKHUH MATEPHAJ

1. Manmsr Tpu Touku: A(1; 1), B(-1; 0), C(0; 1). Hajigure Takyio
touky D(x; y), uto6s Bektoppt AB u CD 6blau paBHBI.
[D(=2; 0).]

2. Mamwr Tpu Touku: A(3; 1), B(=3; 1), D(-3; —1). Haiiure TaKyio
toyky C(x; y), 4T06b1 BekToppl BA m DC 6bliu paBHBI.
[C@3; -1).]

3. Manb Tpu Touku: A(0; 3), D(4; 0), B(-4; 0). Haiiqure Takyo
touky C(x; y), urto6pl BekToppi DA u CB 6binu paBHBI.
[C(0; -3).]

§ 5. CJIOKEHHUE U BBIYMUTAHUE BEKTOPOB

CIIPABOYHDBIN MATEPHMAJI

1. Cymmoit BekTOpOB a (a; a) u b (b;; b,) HasbIBaeTCsi BeKTOp
ca,+b;a,+b), 1 e ala;a)+ bb;b)=cla +b;a,+b,).

2. KakoBbl 6p1 Hu 6bli Touku A, B, C, HMeeT MecTO BeKTOpHOe
paBerctBo AB + BC = AC (npasuno mpeyzonvruxa).

3. BexTopbl CKJIafbIBAIOTCS TeOMETPUYECKHU II0 NPASUNY NAPANIE-
0Zpamma: cyMMa JBYX BEKTOPOB ¢ M b, nuMelomux o6lee Hayajo,
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A, 0 A

Puc. 168 Puc. 169

M306pa>kaeTcsl AMAroHaIbIO IIaPaJlieJIorpaMMa, IOCTPOEHHOTO Ha STHX
BekTopax (puc. 167). O6o3HavaloT Tak:

a+b=c.
4. 1Ba Bextopa OA u 521, HMeIoIie paBHbIe [JJIHHbI, HO IPOTH-

BOIOJIOXKHBIE HATIPABJIEHNUSs!, HA3bIBAIOTCS NPOMUBONONONKHOIMIU BEKTO-
pamu (puc. 168).

S. Ecu BekTop OAj IPOTHBOIIOJIOXKEH BEKTOPY OA, 10

OA1 = - OA .
6. CyMMa pOTHBOIIOJIOKHBIX BEKTOPOB paBHa HYyJIb-BEKTODY:
OA+0A4;=0A+ (-OA) = 0.
7. ZIJISI BEKTOpA BBINOJHAIOTCS l'IepeMeCTHTeJ[beIﬁ " co4yeTaTeJib-
Hblﬁ 3aKOHDbI CJIOXXEHUA:
a+b=b+aua+Mb+c)=(@+b)+c.

8. Pasnocmoio eéexmopos a (a,; a,) u b (b; b,) nasbiBaercs Takoi

BEKTOD E(ct; C,), KOTOpBIt B cyMMe ¢ BeKTOpoM b [aeT BeKTOp 4,
T. e. b+ c=a(puc. 169).
KoopmunaTamu Bextopa ¢ =a—b 6yayr ¢, = a; = b,, ¢, = a,— b,.

9. YTo6b! IOCTPOUTD BEKTOp, PAaBHDIH Pa3HOCTH BEKTOPOB @ H b,
Ha/l0 IpHU IOMOIIY IapaJje/bHOro IepeHoCca COBMECTHTb MX HAYala,

TOr/la BEKTOP C, HaYaJao KOTOPOro COBHA/eT C KOHIIOM BeKTopa b, a

KOHEIl — C KOHIIOM BEKTopa ; , H 6y116T Pa3HOCTbIO BEKTOPOB E ub ’
T.e. a-b=AB-AC=CB=c.
3A/IAYM C PEIIEHUSIMU

3anava 1. ABCD — napannenorpamM. J[OKaXXMTe BeKTOPHOE
paBeHcTBO AB + AD = AC.
__Pemesnwue 1. Ilo npaBuly cioxeHHsS BEKTOPOB HMeeM
AB +BC = AC (puc. 170).
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A Puc. 170 Puc. 171
2. Bexropst BC u AD paBHBI IO CBOMCTBY MapasienorpaMMa,
nostoMy AB + AD = AC .

3amaya 2. [lanb BEKTOPbI C 06IJIHM HavanroMm AB u AC
(puc. 171). Jlokaxwure, ato AC — AB = BC.

__Pemenue. [lna BeKTOPOB ¢ 06IINM HAYATIOM CIIPABEIIMBO, 4TO
AC = AB + BC , u3 510r0 paBeHCTBa nHaxoqum AC - AB = BC.

3anava 3. lIaHbI Bextopst a(2; 3), b(-1; 0), d(-2; -3). Haii-
JIATe CyMMbI BeKTOpOB: ) d U b;6) a u d;B) bu d.

Pem e nue. a) g BeKTOPOB C M3BECTHHIMH KOOPAMHATAMH
CyMMy HaXofuM 1o ¢opmye

a(ag; ay) + b(b; b)) = c(a, +b; a,+ b,).
Mopcrapss B 3Ty (opMyIy KOOPAMHATH! BEKTOPOB @ U b, rnosuy-
JYUM:
_ a+b=(2 3)+(-5 0)=(2-1 3+0)=(t; 3),
1. e. ¢(1; 3).

T'eoMeTpuyeckass HILTIOCTpALUS PellleHus JaHHOTO NpHMepa AaHa
Ha puCyHKax 172—174.

6) a+d=(2 3)+(-2 -3)=(2-2 3-3)=0

B) 5+3=(—1; 0)+(-2 -3)=(-1-20-3)=(-3 -3).

3anaua 4. Hafiqure a6comnoTHylo BennunHy BekTopa ¢ —b , eciu:
a) a(1; —4) u b(~4; 8); 6) a(-2; 7) u b (4; —1).

Pemenue a) 1. 3Has KoOpAMHATHI BEKTOPOB ¢ u b, HAXOUM

YA y YA
cC A
a
_ ,'1'
b — /.
01 X 0 1 B‘_la X
Puc. 172 Puc. 173 Puc. 174
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b
b

Puc. 175

BEKTOp C, PaBHBI X Pa3HOCTH, 10 (opMyIe
a(ag; a,) - b(b; by) = cla, - b; a, - by, T. e.

c=a-b=( -4)-(-4 8)=(1+4 -4-8)=(5 -12)
2. A6conoTHas BeTMYMHA BeKTOpPa BBIYHCISIETCS IO (popMyIie

H =J2 +c2.
B nanHOM ciydae |c| ‘/ +(-1 ) =13;

6)1 a- b— -2 7)- -1) (-2-4 7+1)=(-6; 8).
+82

3a11a'l B Tpeyronbnnxe ABC BEKTOp AB=cu Bex'rop AC b

HOCTPOHTC K&)KJ.II)IH U3 cleAyInUX BEKTOPOB: a)

- b+
B)b C'F)— c

Pemenue. [an tpeyrompauk ABC (puc. 175, @). [lns nocrpo-
€HHS 33/IaHHBIX BEKTOPOB BOCIIOJIb3yeMCs IIPABHJIOM I1apaJlIesIorpaM-
Ma.

a) Mckompiii Bektop AM wm3o6paxeH Ha pucyHke 175, 6. 3ame-
THM, 4TO /[JIMHA STOrO BeKTOpa GyAeT paBHA IMOJIOBHHE [HAroHasu
mapajielorpaMma, IOCTPOEHHOTO Ha BeKTopax b M ¢, uium MeguaHe
Tpeyronbauka ABC, npoBeJeHHO! U3 BepUIMHBI A.

6) Uckombiii Bektop CM m3o6paxken Ha pucynke 175, ¢. 3aMe-
THM, 4TO JJIMHA BeKTopa GyAeT paBHa IOJOBHHe cTopoHbl BC 3agaH-
HOI'O TPEYTOJIbHUKA. -

B) Uckomsiit Bektop BM n306pa>lcen Ha pucyHke 175, 2. 3ame-
THM, 4TO JNuHBI BekTopoB CM u BM paBHbl, a HalpaBlieHHs HX
IIPOTHBOIIOJIOKHBI.
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r) Uckowmpiit Bektop MA wm3so6pakeH Ha pucyHke 175, 0. 3ame-
THM, YTO JJIHHBI BeKTOopoB MA u AM papHbl, a HalpaBJIeHHS HX
TIPOTHUBOIIOJIOXKHBI.

KoHTpobHbIE BOIPOCHI

1. [an HeHleeBon BEKTOP . AB . MoxHo 11 YTBEPXK/JaTb, YTO AB=BA?
. UsBectHo, 4T0 AB = CD . MOXHO 11 yTBEPXK/ATh, 4TO |AB| = |CD]?

|AB| —|CD| ICD| # 0. MOXXHO 7 yTBep>XAaTb, 4TO AB =CD
. Kakue nBa BekTOpa Ha3bIBAIOTCA npomBononoxchIMH?

. Kakoit Bextop HA3BIBAETCS PABHOCTDIO BEKTOPOB ¢ H b?
. Kax mocrpouts BekTop c=a—b?

. Kak ciroxurb aBa BeKTOpa IO NpPaBHIy TPEYTOAbHUKA? MPABUILY
. TIapaJuresorpaMma’?

JAUIAAKTHYECKMIA MATEPHAJI

N (kW

A. 1. [Tansl BeKTOPbI a(2;3), b(-1;0), E(—Z; —3). Haiiaure cymmy

BEKTOPOB:

2) 2+ 3); 6 a+c[0 ).

2. B napannenorpamme ABCD puaronanm JIM TIEPECEKAIOTCH B TOYKE O.
Havigure cymMmy BexTOpoB OA u OC; OB u OD; OA, OC, OB
u _OD [OA+OC 0; OB+0OD = 0 OA+OC+OB+0D =
=0.]

B. 1. B nmapannenorpamme ABCD Touka O — mepeceyeHue AUAroHa-
neii. Bripasure Bextopbl Al AB,BC,CD u DA 1 yepes OAu OB .
[AB OB - 04; BC =-0A - OB CD = = —-OB + OA]

. Hokaxwute, yto Bekropnl ¢ (1; 2) u b(0,5; 1) ogurakoBo Ha-

npasiuesbl, a Bektopbl € (—1; 2) u k(0,5; —1) npoTuBONONOXHO
HaIpaBJIeHbI.

§ 6. YMHOKEHHUE BEKTOPA HA YUCJIO

CIIPABOYHbBIN MATEPHAJ

ITpoussedenuem eexmopa (a,;a, ) Ha wUCAO ) Ha3BIBACTCS BeK-
TOp (7»a1 Aay ), T. e. (a;a,) ) = (hagra, )-

2. U3 onpe/iesieHus: ONepalMid YMHOXEHHsI BEKTOpAa HA YMCIIO CJIe-
AYEeT, 4TO JJsi J1I060ro BEKTOpa ¢ W YHUCEN A U W CIPaBe[JUBO PaBeH-
ctBo (A + u)a =\a+pa. _

3. Jnsa mo6blX ABYX _BEKTOPOB @ u b u umena A CIIpaBeJTUBO
paBerctBo A(a+b) =Aa + \b.
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4. AGcomnioTHas BeNMYMHA BEKTOpa Ad pas- a
o, -a -
Ha [A|-|g|. Hanpasnenue Bextopa Aa@ mnpu
a # 0 coBIajiaeT c HaIpaBJeHHEM BeKTopa @, Aa(A>0)
ecid A > 0, U IIPOTHBOIIOJIOXKHO HaIlpaBJie- _
HUIO BeKTopa @, ecnu A < 0. - Aa(2<0)
S. /lBa OTIMYHBIX OT HYJISI BEKTOpa Ha3bI-
BaIOTCSl KOAAUHCAPHbIMU, €CII OHU JIeXaT Ha Puc. 176
OJHOH IpSIMON WM Ha MapalJelbHbIX Nps-
MBIX.

6. IIpn yMHOXeEHNH BeKTOpa @ Ha 4HMCJIO A TOMydaeM HOBBIH Bek-
TOP ¢, KOJIMHEAPHBIH C BEKTOPOM @ W WMelomMil [nuHy Ala|. Dror
BEKTOp ¢ MMeeT OJMHAKOBOE HallpaBJieHHe ¢ BEKTOpOM &, ey A > 0,
H TIPOTHBONOIIOXKHOE ¢ HUM HampaBienue, ecau A < 0 (puc. 176).

7. Y KolIMHeapHBIX BEKTOPOB COOTBETCTBYIOIINE KOOPAMHATBI IIPO-
MOpIMOHAIbHBL. V 06paTHO: eciu y ABYyX BEKTOPOB COOTBETCTBYIOIIHE

b _ by

KOOpAMHATDI IIPONOPIIMOHAJIbHDI, T. €. ;1‘ - ;2‘ , TO atH’ BEKTOPbI KOJI-
JIAHEeapHBbI.

8. CnenyeT HUMETb B BHAY, YTO COCTaBJIECHHAs IPONOPLHMSA M3 KO-
OpAWHAT KOJIJIMHEAPDHbIX BEKTOPOB @ H b TEPsET CMbICJI IIPU OJQHO-

BPeMEHHOM paBeHCTBe HYJIIO JIM60 NepBbIX, JHUG0 BTOPBIX KOOPAHMHAT
aTHX BekTOpoB (T. e. B ciydasix, Koraa o6a BeKTOpa MapaJiiebHbI
OCH ODJAMHAT MJIHK OcH abcruce).

9. BexTop Ha3biBaeTCsi OUHUUNHBIM, €CITH eT0 a6CONIOTHASI BeTHYH-
Ha paBHa eJUHULE.

10. ExueuyHble BeKTOpHI, HAIPaBJeHHS KOTOPBIX COBHAJAlOT C
HaIpaBJIEHUSMH IIOJIOXKHUTEJbHbIX KOOPAMHATHBIX ITOJyocel, Ha3biBa-

IOTCSI KOOPOUHGMHBIMU 6EKMOPAMU UIH Opmamu. B manHOM moco6un
ux 6yneM 0603HaYaTb a(i; 0)u ;;(0; 1).

11. Jlio6oit BekTOp @ (a;; a,) MOXHO TpeaCTaBHTb B BHAE d =
= a,e, + a,e,. DTo PABEHCTBO HA3BIBAETCS PA3IOKEHHEM BEKTOPA IO
ocsiM koopauHat (MM 1o opTaMm).

3AJIAYH C PEHIEHMAMU

3anava 1. Msecrro, uto Bextopst @ (3; —1) u b (=2; k) Komnu-
HeapHbl. Haiigure k.

Pemenwue. 1. ¥ KoNINHeapHBIX BEKTOPOB KOOPANHATDHI nponop-
LMOHAJBHHI, T. €.

h_ob

aq ay’

-2 k 2
2. CocraBuM NpOHOPIHIO <5 = 7, OTKyaa k= 3-
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3anava 2. /lanb Tpu BekTopa @ (1;0), b(1; 1), ¢(—1; 0). Haii-
AWTe TAaKHe YHCHAA A M |, 9TOGBI BHINOJHSIOCH BEKTOPHOE PaBEHCTBO
c=ha+pb.

Pem e nue 1. IlpupaBHuBas COOTBETCTBYIOIHE KOOPAMHATHI
BEKTOPOB € M Ad + pb, cOCTaBMM CHCTEMY M3 [ABYX yPaBHEHHIA:

“1=A-1+p-1
0=A-0+p-1.

2. PemuM nNONy4YeHHYIO CHCTEMY OTHOCHTENBHO A M W, IOLYIHM
p=0,A=-1. '

3apgava 3. /laHbl BeKTOpBI a(3; 2) u b(0; —1). Haiimure BEKTOP
—2a +4b -
- Pemenne. 1. Pemenune onupaercss Ha onpejeleHus IIPON3Be/e-
HUSI BEKTOpPA Ha YHCJIO U CyMMbI BEKTOPOB.

2.-2a=-23; 2)=(6 -4, =40 -D=© -9,
—2a+4b=(-6; -+ O, -4 =6 -8).

3anava 4. /lanbl Bekropnl @ (3; 2) u b (0; —1). Haiiaure a6co-

JIOTHYIO BEeJIMYMHY BeKTOpa —2a + 4b .

Pemenue 1. Koopaumuarsl BeKkTOpa -2a + Abnamu yxe

Hali/leHl B IpeAbLAyeR 3agage: (—6; —8).

2. Ilo dopmye ansi BbIYKC/IEHHs A6COMIOTHOM BeJIMYUHBI BEKTOPA
10 €r0 KOOPAWHATAM HMeeM:

l4b - 24| = V36 +64 =10

3agava 5. AGCoMOTHAS BeIMYHHA BEKTOPA ra paBHa S. Haitaure
A, ecin @ (—6; 8).

Pemenue. 1. Haiinem H=m=10.

2. U3 cootHomenus [Aa|= P»HEI Haitnem [N . Wmeem 5=[A|-[d],
OTKya |7L| HIA A = :t1

3anaua 6 pPH KaKoM 3Haqennn k extopst @ (k; 1), b(4; k):
a) KoJIMHeapHBbI; 6) OIMHAKOBO HAIPaBJIEHbI?

Pemeunwune 1. ZI]IH KOJITAHEAPHOCTH BEKTOPOB AOCTATOYHO,
YTOOBI COOTBETCTBYIOIINE KOOPAUHATHI 6bLIH IIPDONIOPIIMOHAJIbHEBI, T. €.

k_1
BBINOJIHSANOCh PABEHCTBO = 4, OTKyAa k = £ 2.

6) Ilpu k = 2 BeKTOPBI OMHAKOBO HANpPAaBJEHbI, TaK Kak 2 > 0.
3anava 7. Haiiaure eIMHHYHBIA BeKTOp, KOJJIHNHEADHBIA BEKTOPY

a (6; 8) u onMHAKOBO HAIPAaBJEHHbIA C HUM. _

Pemenue. 1. [IpeacraBuM UCKOMBIil eAUHMYHBIA BeKTOp b B
BU[JE
b(x; y) = 1a(6; 8),

rae A > 0, TaK KaK @ U b OMHAKOBO HaIlpaBJIeHbl.
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2. V13 nonyyeHHOro paBeHCTBa MMeeM: X = 6A; y = 8A.
3. Tak xak Igl =1, To \/xz +y2 =1, um
V6L + (817 =1, V10002 =1, 10A =1, A =+
4. IloacTaBuUB 3HaYeHHe A B paBeHcTBa X = 6L u y = 8\, monyuum

1 _ 3. o1 _4
*r=6-5=5,y=815=53.

5. CrenoBarensHo, bl (% %)
sextoprt BC, CD, AC, BD, D_B CA uepes a u c.

Pemenue. 1. Bexropsr BC u AD umerot paBHbIE [JIMHBI
(1poTHBONONOXHBIE CTOPOHDI TAPaIJIeNoOrpaMMa PaBHBI M IapaJlIeb-

HbI) U OMHAKOBO 0 Hanpasiennl (puc. 177, a), 7. e. BC=AD=c.

2. BexTopsl CD u AB npomsononoxcﬂo HaIlpaBJjleHbl ¥ HWMeIoT
paBHbIE [JIMHBI, T. €. CD =

3. BeK’rop AC (pnc 177, 6) — cymma BexTopoB AB u BC, Ho
BC = , TIO3TOMY AC=a+c.

4. IIaJIee CA——AC——(a+c)——a—c

5. BD= AD AB,um BD=c-a.

6. DB=a-c.

3anaya 9. /lokaxxuTe, 4T0 YeTbipexyroabuuk ABCD c BepmuHamu
A (1;0), B (3;3), C (-1; 2), Dé) 8) — Tpamenus.

Pemenue 1. AB=(2 3), BC=(4 -1 -1), CD=(4; 6),
DA=(-2 -8)
2. AB u CD KOJIIMHEeapHbl, TaK KaK UX KOOPAUHATHI MMPOIOPIIH-

(=2}

OHAJIbHDI

I

= 3, CHIe[0BATENbHO, AB || CD.

3. BC u DA He KolNIWHeapHbI, TaK KaK MX KOODJAMHATHI He

-2, -8
TIPOTOPIMOHANBHDBL: — # — , C/IE/I0BATENBHO, BC u DA He napaJuiesbHbl.

4. ‘-IeTprexyroannK ABCD — Tpanemm

Z/M

c
a)

Puc. 177
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3anaua 10. ¢, (1; 0) u e, (0; 1) — KoopauHATHDBIE BeKTOBI. Uemy

pPaBHbI KOOP/JMHATbI BeKTOpa 2¢ —3 e, ?

Wi

B.

110

Pemenue. 1. [ycrs 2¢,—3e, = a(a,; a,).
2. Tornaag,=2+-1-3-0=2;a4,=2-0-3-1=-3.
3. Uckowmsiit Bektop (2, - 3).

KOHTpOJIbele BOINPOCHI

[laiiTe onpeseneHie yMHOX€EHHUSI BEKTOpa Ha YHUCIIO.
Kaxue BeKTOpBI Ha3bIBAIOTCSA KOJLIUHEAPHBIMHU ?
Kaxkoii BeKTOp Ha3bIBaeTCsl eJUHHYHDBIM ?

KaxoB npusHaK KOJNJIMHEAPHOCTH ABYX BEKTOPOB?

JUIAKTUYECKUI MATEPHMAJ

. 1. JlaHBI BEKTODPHI a(3; 2) u b(0; —1). Haitmure BEKTOPBI:

a) 3a-b[(9 D]; 6)4a+b[(12 D].

2. Naubr Bextopsl @(3; 2) u b(0; —1). Haiigute a6comoTHyIo
BeJINYMHY BEKTOPOB:

a)4a+3b [13]; 6)5a+10b [15]. ~

3. UsBecrno, uro BekTopni: @ (1; —=1) u b (=2; k) KoNIMHEapHDI.
Haiigure, yemy pasuo k. [2.]

4. B xsagpate ABCD (puc. 178) MK =a . Kakoii us BekTo-
poBCB, DC, AD pages:

a)2a [AD] ; 6)-2a [CB]?

. 1. A6conioTHasi BenuYnHAa BekTopa A @ pasHa 5. Haiiaure A, eciu:

D) 3G -0 [#11; ) (5 12)]£3].
2. B tpeyronbuuke ABC (puc. 179) MK — cpeausist muaus. Haii-

[MTE KOOPAMHATDI BA, ecru MK = (3, -4). [(=6; 8).].
3. B tpaneunun ABDC (puc. 180) MK — cpenusis nunus, AB =

=12, CD = 8. Haiigure Takoe A, uto: a) AB = AKM [X = —g];

6)DC = KM [1.=3].
1. /laHbI BeKTOpBI a(2; -4), b(1; 2), c(1; =2), k(-2; -4).
B C C

Q|

M M K

Puc. 178 Puc. 179



/[

A B C %
Puc. 180 Puc. 181

Kakue U3 3THX BEKTOPOB OAWHAKOBO HAMPABJEHbI, a KaKUe IIPOTH-
BOIIOJIOXKHO HallpaBieHbl? Kakue U3 HUX UMeEIOT paBHbIE a6COIIOT-
Hble BeJU4uHbI? [Y K a 3 a H 1 e. OAMHAKOBO MJIM IIPOTHBOIIOJ0XK-
HO HaIllpaBJIe€HHBIMH MOTYT ObITh TOJIbKO KOJIIMHEeapHbIE BEKTOPHI.
Bri6paB mapbl KONNMHEapHBIX BEKTOPOB, HaWAWTE AJs HUX A Kak
OTHOIIIEHH € COOTBETCTBYIOLINX KOOPAMHAT; TI0 3HaKy A MOXKHO JaTb

OTBET Ha IEepPBbIH BOIPOC 3afa4yi. BeKTOpbl @ W ¢ OAMHAKOBO
HaIlpaBJIeHbl, BEKTOPbl b W Rk IIPOTHBOIOJIOXKHO HAIIPaBJIEHbI;
la| = [k} [6] =1c} ]
2. Touku M u K — cepequnnl orpeskoB AB u CD (puc. 181).
AC+BD

-
3. Touka O siBisieTcst eHTPOM TsbKecTu TpeyroabHuka ABC. Jlo-

Kaxxute, 4To OA + OB + OC = 0.

§ 7. CKAJISIPHOE ITPOU3BEJEHUE BEKTOPOB

[loxaxxute BekTOpHOE paBeHcTBO MK =

CIIPABOYHDBIN MATEPHAJ

1. Te u3 pu3nYecKUX BeJHYHH, KOTOPHIE IPU BHIGPAHHON CHCTeMe
eMHUIl XapaKTepU3yIOTCsI TOJIbKO YHCIOM, HOCAT Ha3BaHHe CKAASD-
Hoix. Hanpumep, IIOTHOCTD, Macca Tesa, ero TeMIepaTypa, 3J1eKTpH-
4ecKMd 3apsifi ¥ T. A. — CKaJsIpHbIe BEJIMYUHBI. _  _

2. Yrmom Mex Iy moGbIMU AByMsI BEKTOPaMH ¢ ¥ b HasbiBaeTcs
YTOJI MEX/y PAaBHBIMH UM BeKTOPaMH C OGIIAM HAYaJioM.

3. Yron mexxay BeKTOpaMH, KaK M yroJl MeXAy Jy4aMd, MOXKeT
npuHUMATh 3HayeHHs oT 0° 1o 180°. Yron Mexay coHanpaBJeHHbIMH
BeKTOpaMM paBeH 0°, a yros Mexay IpPOTHBOIIOIIOXXHO HATIPaBJIEHHbI-
MH BekTopamu paBeH 180°. - _ - -

4. Ecrm yron mexy BekTopamut @ U ¢ paseH 90°, To BeKTOpbl @ U ¢
Ha3bIBAIOTCS NepneHOuKyaAsproimu (AN OPMOZOHANLHOIMU) .

5. Cranspuoim npouseedenuem éexmopoe ala; a,) u b (b;; b,)
HasbiBaeTcs yucno a,b, + a.b,. '

6. CkansipHOe NpoM3Be/leHHE BEKTOPOB PABHO IIPOM3BEACHUIO UX
a6COMOTHBIX BEJIWYNH Ha KOCHHYC YIJIa MEXAY HUMH:

a-b=ld-jp|- cos . 1)
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7. CxansipHOe Ipou3BeJeHIe BEKTOPOB [IOJOXKHTENIbHO, €CIU Yo
MEXJy HUMU OCTDBIH.

8. CkassipHOe IIpOU3Be/JeHHe OTPUIATENBHO, eCIH YIOI MeXIY BeK-
TOpPaMU TYIIOH.

9. Ecim yron Mexxay Bexktopamu paBed 90° (T. e. xocuHyc yria
paBeH HyJIIO), TO CKaJIsIpHOE TIPOM3Be/IeH1e STHX BeKTOPOB PaBHO HYJIIO.

10. BepHo u o6paTHOe yTBep>KA€HUE: eCIU CKAJISIPHOE IIpOU3Be/e-
HUe HeHyJIeBbIX BEeKTOPOB PaBHO HYJIIO, TO 3TH BEKTODPDBI IepIeHUKY-
JISIPHBI.

11. CBoiicTBa CKaJISIPHOTO ITPOU3BEJEHUS:

a-a=ld; a-b=b-a; O\a)b=n\@-b);
(@+c)-b=a-b+c-b.
12. Hyctp Z(ai; a,), b(b,; b,), Torma KocuHyc yria o Mexay
STUMH BEKTOPAMH BBIYHCIAsIETCA 110 (POpMyJie:

ab, + a,b,

2 2J2 2
a; +a, -yb +b;

COS & = a:b =
-l @
3AZJAYM C PELIEHUSIMH

3agaya 1. Haiigure aimuny auaronanu AC pom6a ABCD, y koto-
POro JAIMHBI CTOPOH paBHbI 1 1 yron BAD pasen 30° (puc. 182).

Pemenue. 1. AC=AB+ AD (cBoiictBo napasienorpamMma).

2. Bo3BezieM 3TO paBeHCTBO B KBA/IPAT U, IPUMeHHB (OPMYJIy KBa-
para CyMMbI, MOJIyYHUM:

AC' =4B +24B - AD+A4D'.
3. o ycnosuwo |AB|=|AD|=1 u £ ABD = 30°, Toraa 1o cBoiicr-
By CKaJsIPHOrO NPOM3Be/eHUs BEKTOPOB MMeeM:

AC° =[aC|’; 4B’ =[AB| =1, AD" =[AD| =1,
24B-AD =2-|AB|-]AD|- cos 30" =2-1-1- % = 3.
4. CnegoBaTtenbHO, mz =2++/3, umu AC =

B

B C
Z ’
A 0 A D c

D
Puc. 182 Puc. 183 Puc. 184
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3agava 2. Ha PHCYHKe 183 n306pa>1ceH PaBHOCTOPOHHHI TPEYTOJIb-
Huk ABC co cropoHo#, paBHo# a. HaiifuTe ckansipHOe npousBe/ieHne

BekTopoB: a) ABu AD; 6)ADu BD; 8) AD u CB .
Pemenue a)AB-AD = IAB |AD| cos 60° =a-2.1=2.
6) AD - BD =|AD|-|DB|- cos 90° = 0;

2
) AD -CB = [AD]|-[CB|- cos 120° =7.a-(—32)=-_“3..
3amaua 3. Haiigute yron o mexay Bextopamu @ (1; +/3) u
b(-0,5; 0,53 ).

Pemenue. 1. Kocunyc yria Mexay AByMsI BEKTOpaMH PaBeH:

a-b ab, + a,b
COS Ol = == = 1 22

B Vied e
2. IloacraBuM B popMyIsly KOOPAMHATH BEKTOPOB @ U b :

1-(-05)+43-05v3 1
COoS O = = —.
V1+3.-4025+075 2

3. cos 60° = 1, clefoBaTeIbHO, o = 60°.
3anava 4. lIaHbI BeKTOPB a(1; 0) u b(1; 1). Haiigure Takoe

4mC0 A, 4TO6HI BekTOp @+ Ab 6bLN IIepIIeH IUKYISIPEH BEKTOPY @ .
Pemenue. 1. Eciu ckansspHoe mpou3BejeHHe HEHYJEBBIX BeK-
TOPOB PaBHO HYJIIO, TO BEKTOPBI IIepIeHNKYISPHBI.

2. CnegoBateJbHO, ala +2b) = 0. PackpoeM cko6ku U mosy4um

a* +1a@ b) = Oomynax——é??:—ﬁ— }——%—I—g—% -1.

3agaya 5. JJoKaxuTe ¢ IOMOIIBIO BeKTopOB 9TO AMAroHaJ¥M poMba
TIepIIeHANKY JISIPHBI.

Pemenue 1 Ilycrb B pombe ABCD (puc. 184) AB =g,
AD =b,torna AC=a+b, DB=a-b.

2. Haiitem AC-DB=(a+b) (a-b)=a"-b* =|af* -[p]’, mo Tax
xax |a| = [b|, To IZI2 —qu =0.

3. CnenoBarenpsHo, auaroHanu AC u DB nepneHAHKYISPHDL.

KoHTpoJbHbIE BOIPOCHI

. Uro HasbIBaeTCs YIJIOM MeXXIy HeHyJ/eBbIMU BEKTOPAMHU?

. JlaiTe ompe/eneHHe CKaJISIPHOTO IIPOU3Be/[eHUs] BEKTOPOB.

. Uemy paBHO CKaJIIpHOE IIPOU3Be/jeHHe BEKTOPA Ha BTOT K€ BEKTOP ?

. Uemy paBHO cKaJIsIpHOe NpOM3BeJeHHe ABYX IepIeHAUKYJISIPHBIX
BEKTOPOB?

. KaxoB yron Mexy AByMs HeHy/eBBIMH BEKTODAMH, eCJIM HX CKa-
JISIPHOE NIpOU3Be/leHHe PAaBHO HYJIIO?

|9 > O N =
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JMJAKTUYECKHI MATEPMAJ

A. 1. Haitgure yron o Mexay Bextopamu a(2; 0) u b (=2; 2).
[ = 135°.] o _
2. Haitqure ckansipHOE IIpOM3Be/leHe BEeKTOPOB @ U b, eciu |a|=
=3, |b| = 3 u onu obpasyior yron o = 120°. [-7,5.]

B. 1. Haiiute yron A B Tpeyrompuuke ¢ Bepmunamu A (1; 243),
B (=1; 0), C (1; 0). [30°.]
2. [laubi Tpu Bepmunbl Tpeyroabuuka A (1; 1), B (4; 1), C (4; 5).
Haiigute xocuHychl yrioB TpeyroibHuka. [cos A = 0,6, cos B =0,
cos C = 0,8.] _ _
3. HManbl Bextopbl @ (3; 4) u b (k; 2). Ilpu kakoM 3HadeHUH R 3TH

BeKTOPbI [IePIIEHAMKY ISPHBI? |~ 3+

4. B tpeyrompauke ABC JaHBI BEKTOPBI BC=au BM =k, re
BM — wMmeauana. Boipasure BeKTOpBI ABu AC 4epe3 BEKTOPBI
ank.[AC =2a—-2k, AB=a-2k]

B. 1. Jlaun Bextopsr @ (1; 0) m b (1; 1). IIpu kaxoM 3HaYeHHH A

BeKTOp @ +Ab mepneHaukyisipeH Bekropy b ? [—0,5.]

2. JlokaxkuTe, YTO MeAUAHbI TPEYTOJbHUKA IEPeCceKaloTcss B OJHOM
TOYKe, KOTOpasi AeIUT UX B OTHOLIEHUH 2 : 1, CYUTAsA OT COOTBETCT-
BYIOIIUX BEPIIHUH.

3. Mau Tpeyronbuuk c Bepmuuamu B Toukax A(1; 1), B(-4; 3) u
C(2; 2). Haiigute nnuny meauannt AK. [2,5.]

4. Croponbl mapannenorpamma AB = V3 , AD = 1, yron Mexny

suMu paBen 30°. Haiigute KocuHycC yria MeXAy KUaroHaJsIMA

2.
IIapaJjjenorpamMma. 7



IJIABA IX

§ 1. TEOPEMA KOCHUHYCOB

§ 2. TEOPEMA CMHYCOB

§ 3. BBIIIYKJIBIE MHOTOYTOJIbHUKU. I[IPABUJIbHBIE
MHOTI'OYTOJIbHUKHA

§4. JJIUHA OKPYX>XHOCTU. HEHTPAJIBHBI YTOJ U
IOYTA OKPY>XHOCTU

§ 1. TEOPEMA KOCHHYCOB

CIIPABOYHBII MATEPHAJI

1. KsagpaT m060if CTOpOHBI TPEyroJNbHHKA paBeH CyMMe KBajpa-
TOB /IBYX [APYTHX CTOPOH 0€3 yJBOEHHOI'O IIPOU3BEJEHUSI 3THX CTOPOH
Ha KOCHHYC yria Mexay HuMH (Teopema KOCHHYCOB).

2. B tpeyronbuuke ABC (puc. 185) mo TeopeMe KOCHHYCOB

BC? = AB?2+ AC? - 2AB + AC - cos a.

3. KBajipaT cTOpOHBI TpeyroJbHHKa paBeH CyMMe KBaJpaToB ABYX
JIPYTHX CTOPOH t y/BOEHHOEe IIPOM3Be/ieHNe OJHON M3 HHUX Ha IPOlK-
M0 Apyroii. 3HaK <«+» Hajo 6paTbh, KOrJa IIPOTHBOJIEXAUIMHA Yo
TYIO#, a 3HAK «—» — KOIJa YIOJI OCTPBIA.

4. CymMa KBaJpaToB AMAaroHaJeil mapaaiesorpaMMa paBHa CyMMe
KBaJpaToB Bcex ero cropon (puc. 186), T. e.

dl +d} =a®+ a2+ b2 + b2

3AJIAYM C PEHIEHUSAMU

3anava 1. /laHb! AuaroHan y mapajiesorpaMMma ¢ 4 R ¥ yron Mex-
ny aumu. Haiiaure cTopoHsl mapasienorpaMma.
Pemenwue. 1. Us Tpeyronbauka OCD (puc. 187) umeem:

DC? = (3)2 +(E)2 _2-3-5 COS OL.

2 2 2 2
2. Tlocne ynpomenus moayuyum DC = 0,5\/02 +k% -2k - cos a.
C c
b a b a
a o
A c 8 A ¢ B
a) d)

Puc. 185
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b 8 c k
a, 0 a
a ) a ’
180°-a L ZJ
A D 4 0

Puc. 186 Pnc. 187 Puc. 188

3. AnanoruyHo u3 Tpeyronbuuka AOD uMeeM:
2 _ (e} | (k)? c k o

AD _(5) +(7) ~2-5-%. cos (180" - ) ,
AD = 05Vc* + B +2¢- k- cos o.

4. B mapansenrorpaMMe I1poTHBOJIeXKALIHe CTOPOHbI PaBHbI, CIIE0-
BatenbHo, DC = AB u AD = BC.
3anava 2. JlaHbI CTOPOHDI IIapaJiiesiorpaMma ¢ ¥ k ¥ OCTpBIit yTO o.
Hajiinure quaronanu mapaJjenorpaMma.
Pemenue. 1. U3 Tpeyronbunka ABD (puc. 188) umeem:
BD?=q2+ k2-2a - k- cosa,

BD=Ja2 +k%-2a-k-cosa.
2. W3 tpeyroabunka ACD umMeeMm:
AC?2=¢a2+ k2—-2q + k + cos (180° — o),

AC=Va* +k* +2a-k-cosa..
3danava 3. B TpeyronbHuke aBe croponnl 20 M u 21 M, a cuHyC
yraa mexay Humu pased 0,6. Haiigute Tperbio cropony.
Pem e nue. [JanHas 3ajaya uMeeT [ABa pellleHHs, TAK KaK eCJIH
sin « = 0,6, To yros o MokeT 6bITb KaK OCTPBIM, TAK H TYIIBIM.
1-@ cayuad. 1. Yron o ocrpmit (puc. 189), ciemoBaTenbHoO,
cos a > 0. Haiigem ero:

cosa = y1— sino = J1-036 =08
2. HaiineM Tperbio cropoHy TpeyronbHuka ABC:
BC2=AB2+ AC? -2 - AB - AC * cos «,
BC?=202+212-2-20-21-0,8 =169,
otkyna BC = 13 m.

8 B

X y
20 20

o 2 . oy

A

Puc. 189 Pnc. 190
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c m a K A4
A 7 c c
A K c
%
Puc. 191 Puc. 192

2-i cayuad. 1. Yron o tyno# (puc. 190), crenosarensio, cos o < 0.

Hajigem ero:
coso = —v1 - sin’o = -0,8.

2. Haiinem TpeTbio cTopoHy TpeyroabHuka ABC:
BC? =202+ 212-2-20 - 21 - (-0,8) = 1513,

otkyna BC = {1513 M.

3anava 4. /[anbl cTOpOHBI TpeyronbHuKa @, k, c. Hafinute Meaua-
HBI M, M,, M, NPOBEAEHHbIe K STUM CTOPOHAM.

Pemenune. 1 [ocrpoum tpeyroapunk AKC po mapaiieino-
rpaMma Tak, 9T0661 AK u KC 6bimu ero croponamu (puc. 191), Toraa
KK, = 2m,.

2. Ilo cneacTBUIO U3 TeopeMbl KOCHHYCOB HMeeM

AC*+ K K? = 2(a® + ¢?), wmu k* + (2m)? = 2(a* + ¢?).

3. VI3 nony4eHHOro paBeHCTBA Hai/lleM MeIHaHy M,

V2a? +2¢2 —&?
m, = B E—

4. Yrobbl HaiiTH BTOpyI0 MeauaHy TpeyroabHuka AKC, nocrpouM
ero o napannenorpaMma Tak, 4To6b1 AK u AC 6bliIu €ro CTOpOHAMH,
torna AA, = 2m, (puc. 192).

5. Ilo cnepcTBUIO M3 TEOPEMBI KOCHHYCOB HMeEEM

KC*+ AA?=2(c* + k?), nma @ + 2m,)? = 2(c* + k?).

6. VI3 nonyyeHHOro paBeHCTBa Haii/leM MeJuaHy:

V2c? + 2k — a?
m, = ————.

7. AHAQJIOTHYHO HAaXOJMM U TPETbI0 MeJUaHY.
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3anxava 5. Kak usmenutcs cropona AB tpeyronvuuka ABC, ecnu
yron C yBemmuurcst, a croporbi AC u BC octanyTcsi 6e3 U3MeHeHHMI ?
PemnieHue. 1. CorsacHo TeopeMe KOCHHYCOB HUMeEM:
AB?* = AC? + BC? - 2AC - BC + cos C. ¢))
2. IIpoanaymaupoBats cootHomenue (1) JOCTATOYHO JIETKO: KOCHHYC —
¢dyHKIus y6biBalomasi, 3HaYuT ¢ Bo3pacranueM yria C yMeHbluaercs
cos C, snagenue Boipaxkenusi AC « BC - cos C ymenbmaercsi, a AC? +
BC? ocraercs npexxuuM. CrefoBarenbHo, AB yBenruunBaercs.

Kom‘po.rn»nme BOIIPOCHI

1. Kakme ocHOBHble 3JIeMeHTHI TPeyTrOJbHUKA MOXKHO OIpeJesuTb C
IIOMOIIIBIO T€OPEMBI KOCHHYCOB?

2. Cdopmynupyiite TeOpeMy KOCHHYCOB.

3. JlaH TpeyroJbHUK CO CTOPOHAMH @, b, C, IpUYEM YIoJl o, IIPOTHBO-
JIeXKaluil CTOpPoHe ¢: a) ocTpbiii; 6) mpsmMoit; B) Tymnoit. B kakom
M3 3TUX TpeX cJIydaeB [JIMHA CTOPOHBI ¢ 6yaeT HauGoJbllei ? Hau-
MeHbIIek ?

4. Kak ¢ moMompio TeopeMbl KOCHHYCOB, 3Hasl CTOPOHbBI TPEyTOJbHH-
Ka, MOXKHO HaWTu ero yrubi? Ilokakute, Kak 3To AenaeTcs, Ha
KOHKDETHOM IIpUMepe.

5. Kak 1o TpeM cTOpOHaM TpeyroJpHHKA YCTAaHOBUTD, 6yaeT OH IIpsi-
MOYTOJIbHBIH, OCTPOYTOJbHBIA UM TYMOYTOJMbHBIN ?

JAUAAKTUYECKUIA MATEPHAJ
A. 1. Cropousi Tpeyroapuuka 13 M, 14 M, 15 M. Haiiaure KOCHHYCBI

5. 33.

E, 6_5, 0,6.
2. Croponbl TpeyronbHiKa paBHbI ¢ u k. Haiiure Tpetsio cTopoHy,
eCNIM YrOoJ MeXJAY HM3BEeCTHBIMM CTODOHAaMH paBeH: a) 60°;

6) 45° B) 120°. [«/a2 1 —ak; ot + B - akv2: V& + B + ak.

YTJIOB TPEYTOJIbHUKA.

3. B tpeyroabuuke ABC croponbt @ =7, b= 8, ¢ = 5. Beruucaute
yrox A. [60°.]
4. B tpeyronbuuke ABC cropost @ =7 M, b =11 M, ¢ = 14 m.
Haiiaure MequaHy, nmpoBeJeHHYIO K cTopoHe C. [6 M.]

B. 1. [lokaxxuTe, 4TO CyMMa KBa/paToB AHAroOHAJeH MapaiesorpaMm-
Ma paBHa CyMMe KBa/JpaTOB €ro CTOPOH.
2. Hajinure MeHbIIYI0 JUaroHajb IPaBHJIBHOTO IIECTHYTOJIbHUKA,
ecau cTopoHa ero paBHa 2 M. [2+/3 M.]

B. 1. Haiiqure mMeguany Tpeyronpiuka ABC, npoBeleHHYIO U3 Bep-

muHbl C, eC/I CTOPOHBI, JieXkalue NpoTuB BepiiuH A, B, C, pas-

HbI COOTBETCTBEHHO &, b, c.
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2. B paBHOGe[peHHOI Tpameuuy AWArOHANU IEPeceKalTcs IMOoJ
yraom 60°. Hafignure quaroHanm U HU>KHee OCHOBaHME Tpallelluy,
€clIi BepXHee ocHOBaHMe 3 M, a GOKOBasi CTODOHA Tpamelyu 4 M.

[SMu2wm]
§ 2. TEOPEMA CHHYCOB

CIIPABOYHbBIA MATEPHAJ

1. Jlna npou3BOJBPHOIO TPEYTOJBHUKA, CTOPOHBI KOTOPOTO COOT-
BETCTBEHHO paBHbI @, b, ¢, a mpoTHBoOJEXANMe UM YyIABl — o, B, v,
ClipaBe/lIMBa TeopeMa, yCTaHAaB/IMUBAIONIAsi COOTHOIIEHUSI MeX/Y CTO-
POHAMU M yIJIaMH TPeyroibHUKa (TeopeMa CHHYCOB):

Bo BcsikoM TpeyroibHHMKe CTOPOHBI ITPONOPIMOHAJNBHBI CHHYCAM
MPOTHBOJIEXKAIUX YIJIOB:

a b c
sina  sinp  siny " (1)

2. B TeopeMe cuHyCOB Kax/[0€e U3 TPEX OTHOUIEHWH paBHO 2R, rae
R — paauyc OKpPY>KHOCTH, OIIFICAHHOM OKOJIO TPEYTOJIbHUKA:

a=b_c=2R.

sina ~ sinp  siny

3AJIAYH C PEHIEHUSIMH

3anxava 1. B tpeyronbauke ABC yroa A pasen 30°, yron B pased
30°. Haiigute oTHOIIEHHE @ : C.
Pemenue. 1. I[To Teopeme cunycos

a [+
AT WmC &
2. Vlcrionbaysi TeopeMy O CyMMe BHYTPEHHHX YTJIOB TPeyroJIbHHKA,
umeeM £C = 180° — (30° + 30°) = 120°.
3. Tak kxak

sin120° = sin(180° — 60°) = sin60° = —‘g—i ,
a c
TO -—1—' = —£3—, C
2 2 T
UMK @ : C= 1:J§ . X
o o )
danxaua 2. Haiigure Bbicory CD
TpeyronbHuka ACBno yrnamau p 0 A a 8
u cropore AB, pasHoit @ (puc. 193). Puc. 193

Pemenwne. 1. Yron o. — Baew-
HU yron Tpeyroabuuka ABC, cie-
nosaresibHO, oo = ¥ + B, oTkyaa y = o — B. Ilo ycnosuio AB = a.
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1.

2. HNconb3yeM TeopeMy CHHYCOB [Jsi TpeyronbHuka ABC:
f{B - {QC , oTkyna AC = AB' sin B - ‘a sin B )
siny sin sin vy sin (a-P)

3. U3 npsiMoyrosbHoro Tpeyronbuuka ADC Haiinem:
. CD
sin o = —

—c W CD = AC - sin a.

4. TloacraBuB HaligeHHoe 3HadeHue AC, HailneM BbBICOTY:

_a sinf-sina
sin (a—B)
KoHTpoabHbIle Bompoch

B tpeyronbuuke ABC u3sBectHo, 4t0 @ : b : ¢ = 2 : 3 : 4. Kak
OTHOCSITCSI CHHYCBI YIJIOB TPEYroJbHHKa?

2. Cunychpl yrioB TpeyroJbHUKa oTHOCATCS Kak 3 : 4 : 5. Kak otHo-

csarest cropoHbl? Kakoit ato TpeyrosbHuk?

3. Mory'r JIA CHHYCBI YIJIOB TPEYTOJIbHUKA OTHOCHTbCS Kak: a) 3 : 4 : 5;

A.

b.

B.

120

6)5:7:13?
JIMIAKTHYECKHH MATEPUA

1. B TPEYTrOJIbHAKE /1B CTOPOHbI PABHbI S u 6 M. Moxer nu yrou,
IIPOTHUBOJIEXAINMIA CTOPOHe 5 M, 6bITh TynbiM? [ He Moxer, Tak kak
ecJi 6bl 3TOT yroJ GbLI TYIIBIM, TO IIPOTHBOJIEXANIAsi CTOPOHA Gblia
6bI HauGoJIbIIeH. |

2. B tpeyronprauke ABC AB = 15 M, AC = 10 M. Moxer au

sin B = -i— ? [He moxer.]

3. B tpeyroapauxke ABC cropoust AB = 5,1 M, BC = 6,2 M, AC =
= 7,3 M. Kakoil u3 yrioB TpeyrospHuKa HauGoIbIINN, KAKOH —
HaMMeHbIII I ?

1. B tpeyronbuuke ABC naHbI CTOpOHA, paBHasi @, ¥ yriabl A u B.

Haiigure yron C, cropoHsl b u c. [b =£—S'.l-—:l—i%—3, ZC =180° -
a- sin (LA+4£B)
- (£A+4B), ¢ = —_—

2. /laHbl cTOpoHa @ 4 [Ba yria o u [ TpeyronbHuka. Haiigure
Tpemn yTOJI U OCTAJIbHBIE JBE CTOPOHBI, eciu @ = 20, o = 75°, B =
= 60°, [y = 45°, b~ 17,9, ¢ ~ 14,6.]

B paBHoGexpenHoM TpeyroiabHuke ABC nauHBI GOKOBBIX CTOPOH
AB n AC paBHBH k, yron npu Bepmude A pased 2o. IIpsmas,
IPOXOAsimasi Yepe3 BeplmuHy B u mentp O onmucaHHOR OKOJIO Tpe-
yronpauka ABC okpy>xHOCTH, mepecekaeT cropony AC B Touke D.

sin 2o |

e ; 2k sin a.

Haiigure otpesku BD u CB.



§ 3. BBIIIYKJIBIE MHOTOYTOJIbHUKH.
IIPABUJIbHBIE MHOTIOYTOJIbHUKH

CIIPABOYHBI MATEPHAJ

1. Jlomanod AA,A;... A, HasbiBaeTcs purypa, KoTopasi COCTOMT
u3 ToYeK A, A,, ..., A, ¥ COeIMHSIOIMNX UX OTPE3KOB AAy AA,, ..,
Ay A, Touku A, A,, ..., A, Ha3BIBAIOTCS 6CPWUHAMU TIOMAHOIA,
a orpesku AA,, /fZA3, oy Ap A, — 36enbAMU TOMAHOIL.

2. [InuHOi JTOMaHO# Ha3bIBaeTCS CyMMa /IJIMH €€ 3BeHDEB.

3. Alruna nomanoti He MeHbIe AJIMHBI OTPE3Ka, COeIUHSIONIETO ee
KOHIIBI.

4. JlomaHas Ha3bIBaeTCs NPOCMOL, eClIM OHA He MMeeT caMoIlepece-
YeHHUH.

5. JlomaHasi Ha3bIBAETCS 3GMKHYMOU, €CIM y Hee KOHIBI COBIIA/a-
1OT.
6. Ilpocrass 3aMKHyTasi JIOMaHasl Ha3blBAETCS MHOZOYZONbHUKOM,
€CJIH €€ COCe/[IHHE 3BeHbs He JIeXXaT Ha OJHOH IPSIMOM.

7. MHOTOYTONbHUK Ha3bIBAETCS GbINYKAbIM, €CIH OH JIEXKHT B Of-
HOi{ TIOJIYTIJIOCKOCTH OTHOCUTENBHO JII060i MPSIMOM, cofepiKameil ero
cropony (puc. 194).

8. Ha pucynke 195 MHOroyroibHMK HEBBIIYKJIbIH.

9. Yznom evinyxn020 MH020Y2z01bHUKAE IPH JAHHOK BeplIHHE Ha3bl-
BaeTcs yros, o6pa3oBaHHbIH €ro CTOPOHAMH, BBIXOASIIAMH M3 STOMH
BEPIIUHBI.

10. Brewnum yzom 6binyKa020 MH020Y20AbHUKA TIPU JaAHHOU Bep-
ITMHE HAa3bIBAETCsl YTOJI, CMEXHbIH BHYTPeHHEMY yIJIy MHOTOYTOJIbHU-
Ka TIpM 3TOH BepIIuHe.

1. CymMma Bcex BHYTPeHHHX YIJIOB BBIIYKJIOTO K-yroNbHHKA paB-
Ha 180° (k — 2), a BHeIHUX, B3ATHIX MO OHOMY IIPH KaX/0H BepIIH-
He, paBHa 360°.

12. BoinyKJIblii MHOTOYTOJIBHUK HAa3bIBAETCS NPAGUNbHbIM, €CIH Y
Hero Bce CTOPOHBI paBHBI M Bce yruabl paBHbl. Ha pucynke 196, @
1306paXkeH NIPaBUJIbHbIN LIECTHYTOJNbHHUK.

13. Orpesok OM Ha3sbiBaeTcsl anoghemoii MpPaBUIBHOIO MHOTO-
yronbiuka ABCDEF (O — uentp MHoroyronbHuka u OM 1 AF,
puc. 196, 6).

14. MHOroyronbHUK Ha3bIBAETCS 6NUCAHHBIM B OKPYXKHOCTD, €ClH
BCE €ro BepIIHUHBI JIeXKaT Ha OKPY>KHOCTH. B aTOM ciyyae Takke roso-
par: «OKpy>XHOCTDb oIMCcaHa OKOJIO MHOroyroabHukas (puc. 197, a).

Puc. 194 Puc. 195
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a) 0)

Puc. 196

15. MHOroyroJipHHK Ha3bIBaeTCs ONUCAHHbIM OKOJO OKPY>KHOCTH,
€C/IH BCE ero CTOPOHbl KacaloTcsi 3To OKpyXkHocTH. B atom ciyuae
TaKXke TroBopAT: «OKPYy>XHOCTb BIHCaHAa B  MHOIOYTOJIbHHK»
(puc. 197, 6).

16. Ecnu 4eTbIpeXyroJbHHK OINMCAH OKOJO OKPYXHOCTH, TO CYM-
MBI IIPOTHBOIIOJIOXKHbBIX CTOPOH PaBHBI MeXIY COOOM.

17. Ecnu 4eTbIpeXyroJbHUK BIHUCAaH B OKPYXKHOCTb, TO CyMMa Npo-
THBOIIOJIOXKHBIX yrioB paBHa 180°.

18. Paamyc R ommcaHHOH OKPY>XHOCTH U PaJuyC 7 BIHCAHHOH
OKPY>KHOCTH /IJIsI IPaBUJIbHOTO MHOTOYTOJIbHHKA CO CTOPOHOM @ U YHC-
JIOM CTOPOH R OIIpeJeJISIIOTCSI TaK:

R = a r= a
180 9 tg18’:)
19. [lns npaBunbHoro (paBHOCTOPOHHErO) TPEYrONbHHKA
R="2 r=22
3’ 2V3°

20. [Inst mpaBUIbHOTO YeTbipexyrosbHuka (kBaapara)

2 sin

=9 .
R—7ir, 7—2.

a) 0)

Puc. 197
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21. [lns npaBUJIBHOTO MIECTHYTOJNbHUKA
ay3
R=a, r=—.
’ 2
22. ITnockum mHOZ0Y20NbHUKOM HA3BIBAETCS YACTD IJIOCKOCTH, OTpa-
HUYeHHAs] MHOTOYTOJIbHUKOM.

3AJIAYM C PENIEHUSAMH

3agaua 1. CKoIbKO CTOPOH MMeeT NPaBUJIbHDIA MHOTOYTOJbHHUK,
Ka)X/IbIif 13 BHYTPEHHHUX YIJIOB KoTOoporo paeed 135°?

Pemenue. 1. CyMMa BHYTpEHHUX YIJIOB MHOIOYTOJbHHKA
onpenensiercsi ¢popmynoit 180°(k — 2), rae k — KonM4ecTBO CTOPOH
MHOTOYTOJIbHHKA.

2. Tlo ycnoBuIO 3aja4i COCTABUM ypaBHEHHE

135 - k = 180(k — 2), otkyaa k = 8.

3anaya 2. CTopoHa IPaBHJIBHOTO BIIMCAHHOTO B OKPY>KHOCTD Tpe-
yronbHuKka paBHa 3. Haiiaure cropoHy KBajpaTa, BOMCAHHOIO B 3Ty
OKPY>KHOCTb.

Pemenune. 1. Ilycts @3 = 3 — cTopoHa PaBHJIbHOIO TPEYroOJb-
uuka BEK, BnucanHoro B okpyxHocTtb paauyca OF = OB = R
(puc. 198). Torna

2. Ecnu @, — cropoHa KBajpara, BIIHCAHHOIO B TY K€ OKPYX-
HOCTb, TO

R=%

i
3. IoacraBuB 3HauyeHHe paguyca B 3Ty (OPMYJy, HAXOAUM, YTO

a,= 6 .

3anava 3. B okpyXHOCTb, pagnyc KOTOpOi 4 M, BIIMCAH IIPaBAIb-
HBI TPEYTOJbHHK, HAa CTOPOHE KOTOPOTO IIOCTPOeH KBaapar. Halinure
pafuyc OKpY>KHOCTH, ONHCAHHON OKOJIO KBaj- B
para.

Pemenue. 1. Tak kak TpeyroibHUK

ABC npaBuIbHBINA M BIHCAaH B OKPYXHOCTDb C
A C

= =3
Ry =4 M (puc. 199), 10 u3 dpopmynsr R 5 f s

Toj1y4aeM, 4TO dg =443, 1. e. BC =43 m.
2. Keagpar BDEC BmnucaH B ApYyryio D
OKDPY>KHOCTb ¢ paauycoM R,. Tak xak BC —

CTOpPOHA 3TOrO KBa/paTa, TO @, = d3 = 443 Prc. 198
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3 E
Puc. 199 Pnc. 200

Toraa no ¢popmyne R, =% HoJy4aeM, 4TO UCKOMBIN R, = % =
=2\/€ M.

3anava 4. Haitqute cropony u anodeMy NpaBUIbHOTO OATHYTObHE-
Ka, BIMCAaHHOTO B OKPY>KHOCTb paguyca R.

Pemenmue. 1. Ilyctb AB — cTOpOHA BIIMCAHHOIO MSATHYTONbHHU-
xa ABDEK, OC — ero anogema, 1. e. OC L AB (puc. 200).

2. Tak KaK cyMMa BHYTPEHHHUX YIJIOB [PABHUJIBHOrO MATHYTOJbHHU-
ka paBHa 180°(5 — 2) = 540°, a camu 5T yIJIBI paBHBI MeXAy COGOI,

to £ ABD = 220 = 108°.

b
3. OB — 6uccekrpuca yrina ABD, torna £ ABO = 108° : 2 = 54°.
4. V13 npsimoyrosnbHoro Tpeyrosnbuuka OBC Haiizem:

cos 54° = %, umu CB = R cos 54°; AB = 2CB = 2R cos 54°;

sin 54° %C—, i OC = R sin 54°.

5. TakuM o6pa3oM, CTOpOHa NATHYroJbHHKa paBHa 2R cos 54°,
a annopema OC = R sin 54°.

KoHTpoabHble BONIPOCHI

. UTo Takoe jloMaHas? JJAMHA JIOMaHOM?
. BepHo 1m, 4To nMMHA TOMaHOH MeHbIUe JJIMHBI OTPE3KA, COENUHS-
Iolero ee KoHipl? IIpuBeanTe npumepsi.
. YTo TaKo€ MHOTOYTOJIbHUK? BbINYKJIbIii MHOIOYTOJIbHHK ?
. Hanumwure ¢hopMysy cyMMBI yIiOB BBIIYKJIOTO MHOTOYTOJIbHUKA.
IIposepbTe 3Ty popMysy Ansi KBaapaTa.
. Hanumure dopmynbl paguycoB BIMCAHHON M ONMCAHHOW OKPYX-
HOCTeH IPaBUJIbHOTO TPEYTOJbHUKA, KBAJPATA M LIECTHYTOJbHH-
Ka.
6. IlpuBenuTe IpUMep BHINYKJIOTO MHOTOYTONbHUKA, Y KOTOPOTO:
a) Bce CTOPOHbI PaBHbI, HO OH He SIBJISIeTCS] IIPABHIbHBIM;
6) Bce YIJIbI PaBHBI, HO OH He SIBJISETCS NPABUIbHBIM.

7. HasoBuTe BBIMYK/IbIH Y€THIPEXYTOIbHMK, Y KOTOPOTO BHEIIHHE YTJIbI
npsiMble. .

8. CKONBKO CTOPOH HMeeT BBIIYKJIbI MHOTOYTOJIbHHK, €CIH CyMMa

€ro BHyTPEHHHMX YTJIOB paBHa CyMMe BHEIUHUX ?

(%] > N =
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A.

AUAAKTUYECKMI MATEPHUAJ

1. MoryT 1M CTOPOHbI NSATUYTONbHAKA PABHATbCA 3 M, 4 M, 6 M,

8 M, 25 M? [He moryr.] ,

2. Haitfute cyMMy BHYTPEHHHX YIJIOB BBIIYKJIOTO: a) TATHYTOJIb-

Huka [540°]; 6) mecstuyronbuuxa [1440°].

3. CkonbKko cTOpoOH MMeeT k-yroJbHHK, €CIM CyMMa ero BHYTpeH-

HHX yTJIOB paBHa: a) 1260° [9]; 6) 1980° [13]}?’

4. Cropona kBanpara 3 M. Haiiqure paguyc BnucanHol u paguyc

ONMCAHHOM OKpYy>XHocTel. [1,5 M, 1,52 M.]

5. Haiifure cTOpOHY NpaBUJIBHOTO ABaALATHYTOJBHUKA, ECIH €ro

armodema paBHa a. [2a tg 9°.]

6. Haiiqure amodeMy npaBHIBHOrO AeCATHYTONbHUKA IO €r0 CTO-

poHe, paBHoU 2a. [a tg 72°.]

7. Pauyc Kpyra, ONHCAHHOTO OKOJIO [IPABUJIBHOTO [ECSTHYTOJb-

HUKa, paBeH R. Haiiaute mepuMeTp 3TOro [AeCSITHYTrOJIbHHKA.

[20R sin 18°.]

8. HaiinuTe CTOPOHY HpPaBUIBHOrO _TPeyroJibHMKA, ONMHCAHHOIO

OKOJIO OKDPYXHOCTH pajauyca 7. [2r/3 .]

1. B k-yrompHuKe Bce BHYTDeHHHE YIJIBI PaBHBI MeXIy COGOR.

MosxxeT 1M cyMMa BHYTPeHHHX YIJIOB R-yroJbHMKAa PaBHSATHCA:

a) 360° [moxer, npu k = 4]; 6) 380°? [ He MoxeT, Tak Kak ypaB-

Henue 180°(k — 2) = 380° He uMeeT HaTypaJbHOro KOpHS. ]

2. Haiigurte yribl BBIIYKJIOrO YeTbIPEXYTOJBHUKA, €CTH UX T'pa-

NyCHbIE Mepbl NPONOPIMOHANbHBI yucaam 1, 2, 2, 4. [40°, 80°,

80°, 160°.]

3. Y mpaBuibHOrO TpeyroJbHUKA PaAUuyC BIKMCAHHOR OKPYXXHOCTH

B /IBa pasa MeHbIlle paJuyca ONMCAHHOM OKPY>XHOCTH. J[OKa>kuTe.

4. Konern Banuka auametpoM 4 cM onuJsieH o kBaapaT. Haiiaure

HauG6OMbIIMA pa3Mep, KOTOPbIH MOXET MMeTb CTOPOHA KBaJpaTa.

[242 cm.]

3. KareTs! npsiMoyrosbHoro TpeyroibHuKa paBHbl 3 u 4 M. Haiian-

Te pajuychl ONMCAHHON M BIMCAHHOM OKpYXXHocTei. [2,5 M, 1 M.]

6. Oxono kpyra onmcaHa paBHOGOKasi Tpamelys, IIepUMETpP KOTO-
oit paBes 20 M. Haiigute cpennioio nuauio. [5 M.]

g. OkoJio Kpyra omucaHa paBHOGOKAsi Tpalelysi, IePUMETP KOTO-

poit pasen 20 M. Haiiqure 6okoByio cropony. [5 m.]

1. Karerbl IpsiMOyro/IbHOro TpeyroJbHUKa paBHbI @ u k. Haiiaure

paauychl ONNMCAHHON U BIIMCAHHOH OKPY>KHOCTEH.

Va2+k? ak
2 (a+k+~/cz2 +k2)'

2. lleHTp Kpyra, BIHCAHHOTO B IIPSIMOYTOJIbHYIO TPaIleluio, OTCTO-
UT OT KOHIIOB GOKOBOH cropoHbl Ha 2 M u 4 M (puc. 201, a).

[Hokaxwure, utro £ COD = 90°, a BC + AD = % M

3. B oxpyxHoCTb BiHcaH paBHOGeapeHHBIH TpeyronbHuk ABC c
ocHoBanueM AC = k U yrJIoM IIp1 OCHOBaHHMHU .. BHe TpeyrosbHU-
Ka [IPOBeJieHa OKPYXXHOCTb, KOTOPasi KacaeTcsl IIEPBOil OKPY>KHOC-
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a) 0)

Puc. 201

TH U OCHOBAaHMsA TpeyroJbHUKa B ero cepeguHe D. Haiiaute pa-

k
auyc Bropoii okpysxkuoctu (puc. 201, 6). [Z ctg 0‘-]

§ 4. IVIMHA OKPYKHOCTHU. IIEHTPAJIBHBIN YTOJI
U IYTA OKPYKHOCTH

CIIPABOYHbBI{ MATEPHAJI

1. OTHomeHNe AMUHBI OKPYXKHOCTH K CBOEMY JHUAMETDPY €CTb BeJH-
4YMHA TIOCTOSHHAS IS BCEX OKPYXKHOCTEM.

2. OTHolIeHHe QJIMHBI OKPY>KHOCTH K AUAMeTPy IPHHATO 0603Ha-
4aTh rpedeckodl 6ykBoit m (uuTaeTcss «mu»).

3. Ynucmo n uppaumonanbhoe. [Ipu6ausuTenbHoe 3HadYeHHe T =~
~3,1416.

4. JlnuHa oKpYy>KHOCTH BbIuMcJsiercs 1o ¢opmyne C = 2nR.

S. IInockum yenom HasbiBaeTcsi YaCTb IMJIOCKOCTH, OrpaHHYeHHas
ABYMsI pa3MYHbIMU Jy4aMH, UCXOSAIUMHU U3 OOHOM TOYKU. DTH JIydHu
Ha3bIBAIOTCsl cTOpoHaMH yria. CymecTBYIOT [Ba IIJIOCKHX YIJa C AaH-
HbIMU cTopoHaMu. OHu Ha3biBatoTcs donoanumenvuvimu (puc. 202, a).

6. Llenmpanovusin yz10M B OKPYI>KHOCTH HAa3bIBAETCS ILJIOCKHI yro
C BEpIIMHOH B ee IIEHTpe.

a

Puc. 202
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7. Yactb OKpYXHOCTH, PacCHOJOXEHHasi BHYTPH IIJIOCKOTO YIJa,
Ha3bIBAETCS 0Y2z0t OKPY)KHOCTH, COOTBETCTBYIOIIEH 3TOMY IEHTPAJb-
Homy yray (puc. 202, 6).

8. T'paxycHas Mepa Qyru oKpy>KHOCTH paBHa rpajflyCHOH Mepe CO-
OTBETCTBYIOIIEro I[eHTPaJIbHOr0 yria.

9. OTHomeHNe JIMHBI AYTH OKPY>KHOCTH ! K €e paauycy HasblBaer-
cs paJiMaHHOHM Mepoil @ 3Toi Ayru:

1
ZE' (1)

10. IIpu paguaHHOM M3MepeHHMHU AYT 33 eJUHHMIy U3MepeHHsl IpH-
HMMaeTcsl AyTra, AJIMHA KOTOpoi paBHa ee paauycy (puc. 203).

11. Ilpu paguaHHOM HM3MepeHHH YIJIOB 32 EAHMHUIYy H3MEpPEeHHUs
[IPHHUMAETCS IIeHTPaJIbHBIN yroJ, onupalomuiics Ha Ayry, AJHMHA KO-
TOPO#i paBHa paJguycy. DTOT yroJl Ha3bIBAeTCSI PAOUAHOM.

12. U3 popmyasr (1) crepyer, 4To OKPYy>KHOCTb HMEET paJHAHHYIO
Mepy 2m paauad, T. e. 360° = 2

13. Pagnannas Mepa yrzia 180° paBHa 7, a paguaHHas Mepa Npd-

T
MOTO yriia paBHa 7 .

-]
14. T'panycHast Mepa yriia B OJMH pajvaH paBHa 180 4 570
T

3AJIAYHM C PEHIEHMSIMM

3anava 1. Ha ckonbko M3MEHWTCS AJIMHA OKPY>XXHOCTH, €CIM pa-
Juyc yBeJudyuTces Ha 1 M?

PemeHnue 1. Paauyc nepoHayanbHOM OKPY>XHOCTH 6bin R,
TOra JuIMHA 3TOi OKpy>xHoctH C = 2nR,.

2. Tlo ycnoBuIo pajuyc epBoOHAYaIbHON OKPYXKHOCTH yBeJIHYHBa-
erciHa 1 M, T. e. R, = (R, + 1), Toraa AnMHa HOBOM OKPY>KHOCTH
C, = 2nR, = 2n(R, + 1).

3. Haitnem pasnocts C, — C, = 2n(R, + 1) — 2rR, = 2n.

4. C,-C,=6,28 m.

3angaua 2. HaiiquTe AMMHY OKPY>KHOCTH, €CJIM BbICOTA BIIMCAHHOTO
B Hee IIPaBUJIbHOIO TPeyroJbHUKA paBHa 3R.

Pemenue. 1. Ilycts Tpeyrospuuk ABC — TpaBUJIbHBIA BIIM-

Puc. 203 Puc. 204
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9)

Puc. 205

CaHHBIN B OKDPYXXHOCTb ¢ leHTpoM B Touke O (puc. 204). 3Hauwur,
O — »To TOYKa NepeceyeHMsl BbICOT Tpeyroiaphuka ABC, cienoBa-
TenbHO, £ BDA = 90°.

2. B mpsmoyronsHoMm Tpeyronbuuke ABD cropona BD = 3k u
< BAD = 60°. Toraa

sinA=22 ap=8D 4p-_ 3t _3k2_op[3
AB sin A sin 60° 3
%3

3Has, uto R = %, nonyyuM R =

7 2k.

3. CunenoBarenbno, C = 2nR, unu C = 4nk.

3anauya 3. Ilo nanHOM Xopae k HaliauTe AMMHY ee AYTH, €CIM OHA
COOTBETCTBYeT LleHTpaJbHOMY yriy: a) 60°; 6) 90°; B) 120°.
" Pemenmne. a) LZAOB = 60° (puc. 205, a):

1. LZAOB = 60°; AB = k. Tpeyronpbuuk AOB paBHOCTOPOHHHIA,
R =A0 =k.

R nk
2. 1="R goo= Tk
180° 3
6) £ AOB = 90° (puc. 205, 6):
1. LAOB = 90°% AB = k, OC L AB, ZCOB = 45°, CB = .

2. W3 npsimoyrosnbHoro Tpeyroibauka OCB

CB CB 2k k
in45° = =— HOB=R= °=.____.=._.
sind3 oB ' 11 sin 45 22 N2

TR nk
Cuaenosar o, |l =—-.90° = .
JIes eJIbHO, e 9 Nt

B) L AOB = 120° (puc. 205, 6): 5
1. ZAOB = 120°; OC 1 AB; £ COB = 60°;, CB = 5-
2. 13 npsimoyronpHoro tTpeyrojbuuka OCB

CB k

CB
M 0 — = = .
sin60 op & 1u OB =R on 60° B

R o 2mk
CrnegoBarenbHo, [ =
1

w‘izo =‘3“J——§‘.
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O 00 N oonhkhWwhoe

A.

KoHTpoababie Bompoch

. Ilo xaxo#t ¢opmyie BbIYHCIAACTCS JIHHA TPEYTOJbHUKA?
. Yro Takoe nuockuit yron? ,

. HTo Takoe LeHTPaJbHBIA yro?

. Ilo xakoii ¢popMyie BHIYHCISETCS ANAHA AYTH OKPYIKHOCTH?

. Yto Takoe paguaHHast Mepa yria?

- Kakoii Han6osbImuii IeHTPaJbHBIA yroa MOXeT 6bITh y IPaBHIbHO-

Tro MHOTOyI‘OJIbHHKa?

. Uemy paBeH HaMMeHbIIMH BHYTPeHHHH yroJ IPaBHJIBHOIO MHOTO-

YTOJIbHUKA?

. ¥ xakoro IPpaBHJIBHOIO MHOIOYT OJIbHHKa IleHTpaJleblﬁ yroJi paBeH

€ro BHyTpeHHeMYy yTJiy?
MoxeT /11 BNHCAaHHbIH B OKPY>KHOCTb MHOTOYTOJIbHHK HMeTb BCe

paBHbIE CTOPOHBI, HO HEPaBHbIE YTJIbl?

AUAAKTHYECKHI MATEPMAJ

1. BoruncinuTe AIMHY OKPYXKHOCTH, €CJM pajuyc paBeH: a) 10 u;
6) 15 M. [20n M; 307 M.]

2. Ha ckonpKo yANMHHAJICS GBI 3eMHON 3KBAaTOp, eciu Gbl pagnyc
3eMHOro mapa yBenawauics Ha 1 cM? [= 6,3 cm.]

3. Ilo nannoit nnuHe ayru k HaiixuTte ee XOpAYy, €CJH AyTa cojpep-

xuT: a) 60°; 6) 90° B) 120°. [% sz; 3;?-]

4. [lnuna oxpyxHocTn paBHa 7n M. Haiigure pagmyc okpyxHoc-
TH. [3,5 M.]

3. B xpyr BhucaH npsMOYroJbHHK co cropoHaMu 3 u 4 M. Haiiau-
Te AJMHY OKPY>KHOCTH. [S1t M.]

1. Hailiqute paaumannyio Mepy yrios: a) 30°; 6) 45° B) 60°.

[z- L2 3]
6’ 4’ 3

2. OKpy>XHOCTb pa3sjiesieHa ABYMsl TOYKAMH Ha 2 ayru. Haligure
rpajyCHyIO Mepy KakJo#l AyrH, ec/id OfHA M3 HHX B [eBATb pa3s
6onbime apyroi. [36°, 324°.]

3. Kosneco MamvHBI Ipy paBHOMepHOM BpamieHuH fenaer 40 06o-
poroB 3a 5 muH. Haiiaure ero yrioByio ckopocTb B pagHaHax B

4z -1
cexyuny. [75 <]
1. lIxuB umeer B AuaMeTpe 1,4 M 1 aenaer 80 060poTOB B MHHYTY .
Haiiaute ckopocTb BpameHHsi TOYKHM Ha OKPY>XHOCTH IIKHBA.
[1,4% - 80 M/ MuH.]
2. C pana cHsiIM caoi cTpy>kku Toamuuoi 0,5 cM. Haiiaure gmm-
HY OKPY>XHOCTH BaJia [0 06paGoTKH, ecly JIMHA OKPY>KHOCTH BaJa
nocsie o6pa6oTKy crana paBHo# 28,25. [~ 31,4.]
3. B okpyXHOCTb BIHCaH IPSMOYTOJNbHBIA TpPeyronbHUK. [[Be
66mbIIne BBICOTBI B TPeyroJbHUKe paBHb 7 U 24 M. Haiigute Han-

MEHBIIYI0 BBICOTY STOTO TPEYTOJbHUKA U AJMHY OKPYXXHOCTH.
[6,72m, 2mml]
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IJIABA X

§ 1. IOHATHE IVIOIIAIN. ILVTOIIA Ib IPIMOYTOJIBHUKA

§ 2. IVIOIIAZIb ITAPAJUIEJIOTPAMMA. TVIOILA Ib
TPEYTOJIbBHUKA

§ 3. ILIOIUAZIb POMBA. IUIOIIAZD TPATIELIVU.
OTHONIEHME IJIOIIAAEN MOJOBHBIX ®UTYP

§ 4. INIOIAZIb KPYTA. IIJIOIIAIb CEKTOPA.
IUIOIA b CETMEHTA

§ 5. ITOUWIAZb OIIMCAHHOI'O MHOT'OYTOJIbHUKA.
OOPMVYIJIBI 17151 PAIUYCOB OIIMCAHHON
¥ BIIMCAHHON OKPY>XHOCTEY TPEYTOJIbHUKA

§ 1. IIOHATHE ILIOIIAJH. ILVIOINAID
MPIMOYTOJIbHUKA

CIIPABOYHBIN MATEPHAI

1. Henocpeacteennoe uaMepeHye moma/jeil Ha IPaKTHKe 3aTPYA-
HHTeJIbHO, II09TOMY HCIIOJIb3YIOTCSI KOCBEHHbIE MeTO/bl, HanGoJIee yIoT-
peOHUTENbHBIM U3 KOTOPBIX SIBISIETCS BbIYMCJIEHHe TIomazel o ¢op-
MyJIaM.

2. 3a enVHHUILY U3MEPEHUs NA0WAOU IPUHAMAETCS TIOIMALb KBaJ-
paTa co CTOpOHOUM, PaBHOM eAUHHILE.

3. OcHoBaHMe H BBICOTY IPSIMOYTOJIbHMKA Ha3bIBAIOT TaK)Ke ero
UIMepPeHUIMU.

4. Yucmo, paBHOE IPOM3BEJEHUI0 M3MEPEHHH IIPAMOYTOJBbHHKA,
6yzneM HasbIBaTh ero mjomagbio. O603HAYAIOT 3TO YHUCIO 6ykBOii S,
TOrIa

S=a-b,
rae @ 1 b — u3MepeHUs: IPSIMOYTOJIbHUKA.

5. /lnsa ompe/ieNieHus: NIOIIAAA IPSIMOYTONBHAKA CYIECTBYeT BTO-
pas ¢opmya:

1 .
S = -2-d25m o,

rae oo — yroJ Mexiay AuaroHaJisiMH, d — AVaroHanb.

6. IIBa MHOroyroJIbHWKa, AMEIOIEe paBHbIE IIJIOIMAaA, Ha3bIBalOT-
CsI PABHOBCAUKUMU.

3AZIAYH C PEHIEHUSAIMH

3agaya 1. Kak usMeHHTCS IIomagpb IPSAMOYTOJbHHKA, €CITH €ro
OCHOBaHHMe yBeJHYUTb Ha 50%, a BbICOTY yMeHbIHUTb Ha 50%?

Pemenue. 1. Eciu ocHOBaHWe NIPAMOYTONIbHUKA TIPHHSTD 32 X,
a BBICOTY 32 ¥, TO ero Iuomanpb Gyier paBHa S = xy.
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2. OcHoBanue yBenuumad Ha 50%, T. e. DO K C
oHo craJio 1,5x. Beicory ymenbmmau Ha 50%,
T. e. oHa crana 0,5y. IlosTtomy

S, =1,5¢ + 0,5y = 0,75xy. o E

3. CaegoBaTenbHO, MIIOMIAAb IPSIMOYTOJIb-
HUKa YMEeHbIIUTCS Ha 25%.

3agaya 2. B npamoyronbhuk co cropona- A4 M B
Md 3 ¥ 4 M BOMcaH APYroi NpsIMOYTOJBbHHK, Puc. 206
CTOPOHBI KoTOporo otHocsATcs Kak 1 : 3. Haii-

[MTe IUTONIajp 3Toro mpsiMmoyroibuuka (puc. 206).

Pemnrenue. 1. YTo6bl onpenenuTsb MIOMAAD IPSIMOYTOJIBHUKA
OKEM, tpebyetcst Haiitu ero cropoust OM u ME.

2. O6o3nayuM MB uepe3 x u BE 4epes y. Tak kak AB = 4, To
AM =4 — x.

3. Tpeyrombauku DKO n BEM pasnbi (110 runoreHy3se 1 ocTpoMy
yriy), cnegoBatensio, DO = BE =y, T.e. OA=3 — y.

4. Ilpamoyronbubie TpeyroabHuku OAM u MBE nogo6Hbl, Tak
Kak ux ocrpbie yriaol AOM u EMB pasubl (Kak yribsl co B3aHMHO
HepreH/AUKY ISIPHBIMA CTODOHAMH ), CJIE[0BATEIbHO, CTOPOHBI STHX Tpe-
YrOJbHUKOB IIPONOPIMOHAaNbHBI, T. €. AM : BE = AO : MB =
=OM : ME. Ilo ycnoBuio OM : ME = 3 : 1, noatomy OA = 3MB, a
Takke AM =3BE, 1. e.3-y=3xud —x=3y.

5. Tak xak 06a ypaBHeHHs JOJKHBI BHIIOJHSTHCS OJAHOBPEMEHHO,
COCTaBUM CHCTEMY U DEIUM ee:

3-y=3x
4-x=3y,
5 9
OTKYAa HAXOMUM % =g, ¥ = ¢.

6. 3 npsiMmoyrosbHOro Tpeyronbuuka BME umeeM:

ME= ,/(%)2 + (%)Z = ‘[—1:—2, rax kax MO = 3ME, 1o

3V106

MO = .
8

7. Ilnomann npsimoyronbuuka OKME 6yner paBHa 13i29 M2.

KoHTpoabHbIe BONpOCH

1. Uro HasbiBaeTcs MJIOMAAbIO NPSIMOYTOJIbHUKA ?

2. Kakue MHOTOYTrOJIbHMKY Ha3bIBAIOTCS PABHOBEIHKAMH ?

3. Kakue Bbl 3HaeTe (OpMyJIbl MO IPSIMOYTOJbHUKA?

4. CnpaBeanuBO M yTBepixK/JeHHe, 06paTHOE CleAYIOI[EMY: [BE paB-
Hble (UTYPbI PABHOBEIUKH ?
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S.

Ilnomagu KBagpaTHBIX CedeHMH [ABYX CTep)KHell COOTBETCTBEHHO
p yX p
paBebl 100 cM2 1 64 cM2. Kak OTHOCATCS CTOPOHDI CedeHHH ?

6. MoryT 11 6bITh paBHOBEIMKMMH /(B2 HEPABHBIX: a) IPSAMOYTOIbHH-

A.

B.

132

Ka; 6) KBagpaTa?

JAUAAKTHYECKMI MATEPHMAJ

1. CropoHn ByX y4acTKOB 3eMJIH KBaApaTHOH ¢opMmbl paBHbI 100
1 150 M. Haiinure cropoHy KBaJipaTHOro y4acTKa, paBHOBEJHKOIO

M. [50/13 m.]

%8 Hzalifmn're IUIOMaAb KBajpaTa Mo ero JWaroHajln, paBHOH 4 M.
M2

3. Kak usMeHuTCS ITOmMaAb KBafpaTa, eC/H KaXK/AyiO er0 CTOPOHY

yBesuauTb B 3 pasa? [YBeanunres B 9 pas.|]

4. Uemy paBHBI CTOPOHBI NIPSIMOYrONbHHKA, €CIM OHH OTHOCSTCS

Kak 4 : 9, a ero nmnomaap 144 M?? [8 M u 18 M.]

3. B npsimoyronpanke ABCD ofHa u3 cTopoH paBHa 24 cM, axaro-

Ha’b 2,5 AM. BblunciuTe nepuMerp ¥ mJIOMAAb 5TOrO NPSMOYTOJIb-

HuKa. [62 cM, 168 cM2.]

1. Bo ckonbKo pas nuomajp KBaapara, ONACAHHOTO OKOJNO OKPYX-

HocTH, GoJibllle TUIOMAAM KBaJpaTa, BIMCAHHOIO B Ty )K€ OKPYX-

HocTb? [B 2 pasa.]

2. Bo cKOIIbKO pa3 HaZlo YMEHbIIUTb CTOPOHY KBaApaTa, 4TO6bI ero

I0maj b yMeHbuuaach B 25 pa3? [B 5 pas.]

3. Uemy paBHBI CTOPOHBI IPSAMOYTONbHHUKA, €CNH €ro MepUMeTp

74 M, a romanb 3 M2? [12 am u 25 am.]

4. Onpenenure nepuMeTp NPsSIMOYroNbHHUKA, €CJM €ro JHATOHAIb

pasHa 2410 M, a wromaap 12 M2. [16 M.]

5. B npsiMoyronbauke ABCD 6uccektprca yria A mepeceKkaer cTo-
pony BC B touke E, npuueMm BE = a, EC = k. Haliaure niomaap
npsimoyronbHuka. [a(a + k).]

6. Kak namenuTcs miaomaab KBajpara M ero NepuMeTp, ecJM JHa-
roHaJb KBaJ[paTa yMeHbIINTh: a) B ABa; 6) B Tpu pas3a? [a) YMeHb-
muTCS B 4 pasa, B 2 pasa; 6) yMmenbmutcs B 9 pas, B 3 pasa.]

1. Haiigute nnomanp KBajgpara, BIHCAHHOIO B NPaBHJbHBINA Tpe-

v 32
YTOJIbHMK CO CTOPOHOH K. ( 2"
2+43)

2. IInomanp nMpsiMOyroibHAKA paBHa 9 M2, a OAMH U3 YTJIOB, 06pa-
30BaHHBIX IIpH IepecedyeHHH AuaroHasueit, paBeH 120°. Haiigure
CTOPOHBI IIPAMOYToJbHUKA. [3 + 30:25, 30,75 ]

3. B nmapannenorpamMme mpoBefieHbl GHCCEKTPUCH! BHYTPEHHHX YT-
JIOB 0 B3aUMHOTrO INepeceyeHusi. JlokaXkuTe, 94TO 4eTbIPEXyToJib-
HMK, OOpa30BaHHbIl 3THMH GHUCCEKTPUCAMM, — MPSAMOYTOJbHHUK.



§ 2. IVIOIIAZD ITAPAJIJIEJIOTPAMMA.
IVIOINA/ZIb TPEYTOJIBHHUKA

CIIPABOYHbIN MATEPHAJI

1. Ilnomanp mapannenorpaMmMa paBHa IPOU3BE/[EHHIO €r0 OCHOBA-
HUS Ha BBICOTY, T. €.

S = ah.
2. Ilnomanp napajesorpaMMa paBHa IIPOU3BELEHHIO ABYX CMeX-
HBIX €ro CTOPOH Ha CHHYC YTJia, 3aKJIIOYEHHOrO MeXAy HMMH, T. €.
S = ab sin a.
3. Ilnomanp TpeyroJbHHKA paBHA IIOJOBHHE IIPOM3BEJ€HHSI €ro
CTOPOHBI Ha BBICOTY, IIPOBEJAEHHYIO K 3TOH CTOpPOHE, T. €.

1
S = Eaha.

4. HJIOI]IaJIb TpeyrojibHHKa paBHa NOJIOBUHE IIPOH3BEAEHHUS ABYX
€ro CTOpoH Ha CHHYC yrja, 3aKJIIOY4eHHOro MeXJ1y HHMMH, T. €.

S= %ab sin y.

5. Ecin TpeyroJbHMK paBHOCTOPOHHHIA, TO ILIOIIAAb €ro OIpese-
aseTca popMy Joit

a*J3
S= T
TAE @ — CTOPOHA TPEYTOJIbHHUKA. -
6. @opmyna I'epona. dto popMyna, Bblpaxaomas IJIOMAIb Tpe-
YTOJIbHMKA dYepe3 TPH ero CTOpoHsi @, b u c:

§ = rp-a)p-b)p-o),

53— =P — TIOMyTIepHMeTp.

rae

3AJIAYHM C PENIEHUAMH

3anava 1. B paBHOGeApeHHOM TpeyrojbHHKE OCHOBAaHHE PaBHO
30 M, a BbicOoTa, OmMymeHHas Ha ocHoBaHWe, paBHa 20 M. Haiixute
BBICOTY, OIIyHIEHHYIO Ha GOKOBYIO CTOPOHY.

Pemen ue. 1. Ilycts ycnoBuio 3agaum orBedaer pucyHok 207.
Toraa B Tpeyronshuke ABC ocnoBanne AC = 30 M, Boicota BD = 20 M,
CJIe/IOBATENIBHO, MOXXHO HalTH IJIOINAJb STOTO TPEYTOJMbHHUKA:

1 2030
—EAC'BD, S— 2 -
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b c E
E
0
A D c A I

Puc. 207 Puc. 208

2. llnomaap 3TOro TpPeyroabHUKA MOXHO HAWTH M [10-APyroMmy:

S = %BC - AE, otkyna AE = % (BC MoXHO HaliTH U3 IPSMOYTOIb-

Horo Tpeyroabruka BDC 1o teopeme ITudaropa).
AE=—2-0 __ AFE-24u.
2 30
20" +(2)

danaua 2. Haiiaute miomanb TpeyroibHUKA, eCJd [BE €r0 CTOPO-
Hbl COOTBETCTBEHHO paBHbI 27 u 29 M, a MeauaHa, MpPOBeJeHHass K
TpeTbeil cropoHe, paBHa 26 M.

Pemenue. 1. Tpeyronbuuxk ACB gocTpouM [0 mapajjeaorpam-
Ma ACEB, croposb kotoporo 27 u 29 (puc. 208).

2. Ilnomanp Tpeyronbuuka ABC cocraBiisieT NOJOBUHY IJIOIIAAM
MOJIy4YeHHOro MapaJjjeJorpaMmMa, HO U IJIoLiafb Tpeyronbuuka ABE
TaKJ)Xe COCTaBJIsIeT IOJIOBUHY IIomaju napajaenorpamma ABEC.

3. CuenoBatenbHo, miomans Tpeyronbiuka ABC paBHa nmiaomangu
tpeyronpHuka ABE, cropoHbl KoToporo pasubl: AB = 27, BE = 29,
AE = 52.

4. Ilnomaap Tpeyronbauka ABE MOXHO BBIYMCIHUTD 110 (opMyie
l'epona:

Saage = ¥54(54 - 27)(54 — 29)(54 - 52) = 270.

= 2
CnenoBatenpHo, Sy 4pc = 270 M2,

3anava 3. B napannenorpamme yron mexay Bbicotamu o.. Haiiau-
T€ BBICOTBI M IJIOIIAAb MTapaljieJlorpaMMa, eCli CTOPOHBI €ro paBHH b
u ¢ (puc. 209).

Puc. 209 Puc. 210
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Peme nue 1. CyMMa BHYTPEHHHX YTJIOB YETbIPEXYTOJNbHUKA
BKDE pasna 360°. CiaegosatenpHo, 360° = 90° + 90° + o + £ EDK,
orkyna £ EDK = 180° — a, 1. e. LZADC = 180° — q.

2. CyMMa yriioB, IpuieXXaiyux K OJHOH CTOPOHE IapajijiesIorpaM-
Ma, paBHa 180°, T. e. £ BAD + L ADC = 180°, otkyana £ BAD =
= 180° — (180° — o) = . CnegoBarensHo, u1 £ BCD = o.

3. U npsamoyronsHoro Tpeyroabuuka ABE Haxoaum BE:

sin o =i—E, nm BE = b sin a.

4. U3z npsamoyronbHoro tpeyroibauka BKC naxogum BK:
sin a =§Cl<—, umi BK = ¢ sin a.

S. Ilnomazap mapaiienorpaMma
S =AD - BE = ¢b sin a.
3agavya 4. Haiiqure niomans napaiejorpaMMma o ero JuaroHa-
JISM @, C ¥ YIJIy MEeX[Iy HHMH .
Pemenue. 1. Ilyctrb ABCD — mapannemorpamm, tae BD = a,
AC =cu £COD = o (puc. 210). Haiinem niomaan TPeyTroJbHUKA
COD:

SACOD =%OC'OD' sin o =1'—c-'—a—Sin o =g§c—sin o.

Tpeyronbuuku COD u ABO paBHbI, clIeJOBaTeNbHO, Sp 450 = —a{— sin a.

2. Haiinem niomazau pasHbiX Tpeyroaphukos BOC u AOD:

=1, . . si o o)==-2.25in o = 2% i
Saaop =7+ A0-OD- sin (180°- o) = 55 5 Sin o = - sin o
3. Ilnomaap mapasienorpaMMa paBHa

= 2ac sin o +2ac sin ov = dac sin o0 = 2 sin o
8 8 8 2 :

KOHTPOJ[LHLIC BOIIPOCHI

1. Kakne BaM u3BecCTHBI (POPMyJIBI MUISL IS BBIYMCIEHHS ILIOI[AM
napa’enorpamMma?

2. Kakue BaM u3BecTHbI (pOpMyJIbI AJIsi BBIYMCJIEHHS TLJIOMANH Tpe-
yroJIbHUKA?

3. Kakue MHOIOYTOJIbHUKYM HAa3bIBAIOTCS PABHOBEIUKHMM?

4. JlokaxuTe, YTO MeAHaHbl PAaBHOCTOPOHHErO TPEeyroJibHUKa pacce-
KalOT ero Ha IIeCTb PAaBHOBENMKHMX TPeyroJbHUKOB.
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AUJAKTHYECKMIA MATEPHAJ

1. Croponbl mapajrenorpaMMa paBHbl 7 © 9 M, a miomagb ero
paBHa 126 m2. Haitnure o6e BbicoTni. [14 M, 18 M.]

2. CTopoHBI napajlesiorpaMMa @ U €, OJWH U3 YrioB paBeH 150°.
Haiiaure nomasnb napannenorpamma. [0,5 ac.i’r

3. OcunoBanue napasrenrorpaMma paBsHo 52,5 cM, a 60K0OBast CTOPO-
Ha 3 am. Haiiaure nutomaap napasenorpaMma, ecid 60KoBasi CTO-
poHa ero o6pasyeT c BbICOTOH, OIyIIeHHON Ha OCHOBaHHE, yTOJ,
paBHbIit 60°. [787,5 cm2.]

4. Haiiure nuromazab paBHOGEAPEHHOTO IPAMOYTOABHOTO TPEYTOIb-
HHKa, eCJId ero runoreHysa paeHa 3,4 M. [2,89 m2.]

5. Haiinure muomaap napaiienorpaMma, eci €ro CTOPOHBI PaB-
HBI @ ¥ C, a yron mexay Humu: a) 30° 6) 45°; B) 120°. [0,5ac;

O,Sac\/f; O,Sac\/g N
6. Hajiqute niomajgb paBHOCTOPOHHETO TPeYroOJNbHHKA, €CJIM:
a) CTOpOHa ero paBHa @; 6) BbicOTa ero paBHa h; B) pajHycC OIM-

2 . 1,2 /3. 2
CaHHOTO Kpyra paBeH R. [0,25(1 J3; §h V3; 075R J§]

7. Ilnomaap mapannenorpamma pasHa 96 M2 , a BHICOTHI €r0 PaBHBI
6 u 8 M. Haiinure nepumMerp napannenorpamma. [56 M.]

8. Haitaure miomaznp tpeyronshuka ABC, ecnu AB = 8 M, AC =
=6Mu LA =30° [12 M2.]

9. Kater npsiMoyronbHoOro TpeyronbHuka paseH 20 M, a BBICOTa,
onyileHHasl Ha runoTeny3y, 12 M. Haiiaure muomanp Tpeyronsuu-
Ka. [150 m2.]

1. [Inomanp napannenorpamMma papHa 720 M2, ero nepuMeTp paBeH
138 M, a paccrosiHue MexxAy GOJBIINME CTOPOHAMM COCTaBJIsieT 16 M.
Hajinure paccrosiHMe Mexxay MeHbmUMHU cTopoHamu. [30 m.]

2. HaiinuTe nuomazp mapajielorpaMMa, y KOTOPOro: a) [Be Bbi-
coTbl paBHBI 5 M 6 M, a yronm Mexay BbicoTamMH paBen 30°;
6) mepumerp paBeH 21 M, a Boicothi 4 1 3 M. [60 M 2, 18 M2.]

3. Ilnomanp napannenorpamma pasHa 64 M2, a paccTOSHHS OT TOY-
KH IlepecevyeHHsl JUaroHayei 1o CTOpoH paBHbl 2,5 u 5 M. Haliaure
CTOPOHBI I1apaJuienorpamMma. (0.4 M u U% M.]

4. Haiigure niomanp NpsiMOYroNIbHOrG TPEYTONbHUKA, €CIH Pa/IH-
yC OIACaHHOIO OKOJIO Hero Kpyra paBeH R u BbicoTa, onymeHHasi
Ha TMIIOTeHy3y, paBHa h. [RhA.]

5. Haiiure niomaap npsiMOyronbHOrO TPEYTONAbHHKA, €CTH MPO-
eKIIMH KaTeTOB Ha TMITOTeHy3y paBHBI 5 u 7,2 M. [36,6 M2.]

6. Ilo croponam Tpeyronvuuka a@ = 15, b = 14, ¢ = 13 Haiiaure ero:

a) mromans; 6) BeicoTbl. [84; A, = 11,2, h,=12, h, =12 %.]

7. IlepuMeTp NpsIMOYrOJIBHOTO TPEYTOJIbHUKA paBeH 24 M, a IJio-

masb ero paBHa 24 M2. HajiguTe CTOPOHBI 3TOTO TpeyroJbHHMKA.
[6M, 8M, 10 M.]



B. 1. OnpesenuTe niomajb NapanieJorpaMMa 1o JaHHBIM €ro CTo-
POHaM @ ¥ C, IpHYEM @ > C, H YTy MeX/y ero JHaroHaIsAMH .
[0,5 (a% — Atg a.]

2. Hafiagute niomaap mapaJiielorpaMma, eCJid U3BeCTHbI ero OCT-

puiii yron o u auaronanu d, u d,, npuiem d, > d,. [0,25((122—

—d})tg a.]

3. Kakxum nocrpoenneM MOXXHO pas36GUTb M0G0 TPEYyroJbHUK Ha
PaBHOBeJIMKHE TPEYTOJbHUKH ?

4. /IBe CTOPOHBI OCTPOYTOJBHOI'O TPEYroNbHUKA paBHbl 13 1 14 M,
ero ruomaab pasHa 84 m2. Haiizute Tperbio cropony. [15 M.]

3. B tpeyroabauk co croponamu 10, 17, 21 BOmcaH npsAMOyroJib-
HHUK, IIEPUMETP KoToporo 24, Tak, YTO OCHOBaHHe JIeXKUT Ha 60JIb-

6 7
mei cropoHe. HaiiiuTe CTOPOHBI NIPSIMOYTOJBHUKA . [Gﬁ u 5T§'

6. Haiigure niomanp paBHOGeqPEHHOTO TPEYrOJbHURA, €CIH OC-
HoBaHHe ero 12 M, a BbICOTa, ONyIIeHHasl HAa OCHOBAHHE, PaBHA
OTPe3Ky, COeAMHSIONIeMY CepeJHHbI OCHOBaHMS U GOKOBO# cropo-

bl [124/3 M2.]

7. Jloxaxxute, 4TO CyMMa DACCTOSIHHA OT IIPOM3BOJIBHOM TOYKH,
B3ATOil BHYTPH DaBHOCTOPOHHErO TPEYTOJIbHHKA, [0 €ro CTOPOH
nocrosiuHa. Haiiaure sty nocrosinnyio. [H — BbIcoTa paBHOCTOPOH-
HEro TPeyroJbHHUKA. ]

§ 3. ILIOIAZTb POMBA. IL/IOINA/Ib TPATIEITUHA.
OTHOIIEHME IIOIAIEA IO/IOBHBIX OUTYP

CIIPABOYHbBIN MATEPHMAJI

1. Ilnomaap poM6a paBHA IIOJIOBHHE IIPOM3BEeHUsI AMArOHaJeH,

dd
T. e. S = %
2. Ilnomanp poM6a paBHA NPOM3BEAEHHIO OCHOBAaHMS Ha BBICOTY,
T. €. ' S = ah.

3. Ilnomaap pomM6a paBHA KBaJpaTy ero CTOPOHbI, YMHOXXEHHOMY
Ha CHHyC yrja pom6a, T. e.
S = a2 sin a.
4. Tlnomanp Tpamenuu paBHA IPOM3BENEHHIO IOJOBHHBI CYMMBbI
€ro OCHOBaHMH Ha BBICOTY, T. €.

a+b
S= 5 h.
S. Ilmomaap Tpameluu paBHA IPOU3BeJEHUIO CPeJHEH JUHUK Tpa-
HellHH Ha BBICOTY.
6. Ilmomazap JMI060TO YeTbIpEXyroNbHUKA PaBHA MOJOBUHE IIPOU3-

BeJ[EHHsI ero JuaroHajed Ha CHUHYC yIJjla MeXAy HUMHU.
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7. Ilnomaau mogo6GHBIX TPEYTOJIbHHUKOB OTHOCATCS KaK KBaJApaTbl
COOTBETCTBEHHBIX CTOPOH. :

8. Ilnomaau mogo6HBIX MHOTOYTOJIBHUKOB OTHOCSTCS KaK KBajpa-
Tbl COOTBETCTBEHHBIX CTOPOH.

3AZIAYHM C PEHIEHUAMMU

3agava 1. Haiigute nuomanb pom6a, ecau ero Bbicora 10 M, a
ocrpbiit yroa 30°.

Pemenue. 1. [Ilyctrb ABCD — pom6, rae £ BAD = 30°, BE 1L AD
u BE = 10 m (puc. 211).

2. U3 npsimoyrosbHoro tTpeyronvHuka ABE Haiinem AB:
. o BE 10
sin 30° = <5 AB = 50 30
3. Tak xax AB = AD, To nnomagpb pomba
S =BE - AD = 200 M>.
3amava 2. Haiinute cropoHy pom6a, 3Hasi, 4TO €ro AMaroHaid
OTHOCSATCA Kak 1 : 2 ¥ miomagp pom6a paBHa 12 M2.

Pemenue. 1. [Iycrb ycnoeuwo 3agaun orBevaer pucyHok 212.
O6o3nauuM BD yepes x, a AC yepe3 y. Toraa mo ycnosuio y = 2x.

= 20.

. X
2. ITnomaap poM6a paBHA NONYNPOMU3BEJEHHMIO JHAaroHamel 7,1/ .

CocraBuM CHCTEMY ypaBHEHUE U PElIUM ee:

Xy _
{7- 12

y=2x,

oTkyna 2x2 =24, x = 23 , y = 443 .
3. Haiinem cropoHy poM6a U3 psiMOyrosbHOro Tpeyronbauka ABK :
£\2 2

3anxaua 3. Ilepumerp poM6a paBeH 2p, cyMMa AuaroHasei ero c.
Haiiqute ninomaap pom6a.

Pemenue. 1. Ilyctrb ABCD — poM6, yaoBIeTBOPSIOMHIA
ycaoBuio 3anauu (puc. 212).

8 C
8 C
- i /
A ~ ED A D
Puc. 211 Puc. 212
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al
A £ K D
Puc. 213

2. O6o3naunm BK uyepes x, a AK 4epes y, TOT/JIa COOTBETCTBEHHO
AuaroHanu pom6a 6ynyT paBubl 2x u 2y. Ilnomaap pom6a MOXXHO
d1d2 _ 2x2y _
5 Te S= =

HaiiTi no ¢popmyne S = 2xy.

IG)

3. Mo ycnoBuo x + y = —. Kpome TOro, U3 mpsiMoyroibHOro

2
Tpeyronbauka ABK, rae AB = % -2p = —;— , HaiizeM x2 + y? = (—g) .

4. Ilony4yumu cucreMy ypaBHeHHUIA:
' c
r+y=3

2
P

2 2
2 +y’ =
¥ =73
BOSB&I[EM B KBajpaTr 06e 4yacTu IIEPBOro ypaBHEHHsI CUCTEMDI H,
BbIYTHA M3 IIOJIy4Y€HHOT'O YpaBHEHHS BTOpO€ ypaBHEHHE, HaﬁﬂeM, 4YTO
22
“-p

2xy = 1

2_.2
c2-
5. CnenoBatenpbHo, miomaab poM6a pasHa S = 4p .
3apgava 4. Haiiqure nuiomanp Tpaneuny, napaijieibHble CTOPOHbBI

KoTopo# paBHbI 16 u 44 M, a HenmapasuenbHbie — 17 u 25 M.

Pemenne. 1. [lycro ABCD — Tpaneuusi, oTBeyaiomas ycio-
BHIO 3axauu, Toraa AD = 44, BC = 16 (puc. 213). CnexoBaTesbHo,
AE + KD = 28 (BE u CK — BbIicOTHI).

2. O6o3nauum AE vepes x, torga KD = 28 — x.

3. Ilo ycnosuio AB = 17, CD = 25. 3nauur, BE? = 172 — x2 us
npsiMmoyroJbHoro tpeyroapHuka ABE u CK2 = 252 — (28 — x)? u3
MpsAMOYToJIbHOrO TpeyronbHuka CKD.

4. Tak xak BE = CK, 10 17? — 2 = 252 — (28 - x)?, otkyna x = 8.

5. Boicota BE = Y172 = x? =15 m.

16+44 Y

6. Ilnomaznp Tpanemu S = —— -+ 15 = 450 M2,

3anava 5. B npsimoyrospHoM Tpeyronpauke ABC 1npoBeseH oTpe-
3ok KE, nepecekarouyii OANH U3 KaTeTOB U TUIIOTeHY3y M TlepIeHIH-
KyJApHbI runorenyse. HaiiiuTe oTHoLIeH e [I0MA/IeH TPEyTONbHY-
koB ABC n EKB, ecmu KE : AC = 2 : 3 (puc. 214).
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B C
E hz
K h,
-
C A D

Puc. 214 Puc. 215

Pemenue. 1. Tpeyronvunku ABC u EBK nogo6Hbi, Tak Kak
£ ABC obmwuit, a £ BAC = £ KEB = 90°.

2. [Inomaan NoKOGHBIX TPEYTONBHHUKOB OTHOCATCS KaK KBaJApaTbi
CXO/[CTBEHHbIX cTopoH. CleqoBaTesbHO,

Saesx _ KE? _ 4

Spapc  AC? 9

3axava 6. B tpameuuu ocHosanus AD = g, BC = k, auaroHamm
nepecekaiorcs B Touke O (puc. 215). a) HaiiauTe orHOmeHnne mIoma-
naeit peyroabaukoB BCO u DAO; 6) HaiiiuTe IIOMAAX TPEyTrOJbHHU-
koB BCO u DAO, ecau BbicoTa Tpaneuuu pasHa H.
Pemenue. a) 1. Tpeyronsuuku BCO u DAO moxo6ubl 1o
IBYM yTriaMm.
2. BC nu DA — cXOACTBeHHbIE CTOPOHBI, IO3TOMY
Sapco _ BC* _ R
Sabao AD? a’
6) 1. O6o3nauum BbicoTy TpeyronbHuka ADO, nmpoBeseHHYIO K
cropone AD, gepes h,, BbicoTy Tpeyronbuuka BCO, npoBeaeHHy 0 K

a
cropone BC, uepes h,, Torna h, + h,= Hu LI + (Kax oTHOmenue

hy

BBICOT B NTOAOGHBIX TpeyroabHukax BOC u AOD).

hy a
H-h k

2. Tak xak h, = H - h,, T0 , OTKyna h, = "

a+k

S _ADh _ aaH _ a’H
AA0D =TT T 2(a+k) ~ 2(a+k)”

aH aH
3. Takkax hy=H — h,ah = ;5 ,Toh,=H- %

b

by = Hk _BChy _ kkH _ kH
" a+k’ TABOC T TR T (ark)  2(a+k)
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KonTpoibHpie BONpoCH

1. Kakue BaM u3BecTHbI (popMyinl muiomagu pom6a?

2. Kakue BaM u3BeCTHbI (DOPMYJIBbI IJIOMAAN TPAMELHH ?

3. Kak oTHocsITCS IJIOIaAN MOAOGHBIX TPEYTOJIbHUKOB?

4. Kak oTHoCsTCSA NJIOIAAH NOAOGHBIX MHOTOYTOJBHHKOB?

S. HaiiguTe oTHOIeHMe Momazeii AByX KBaJpaToB, €CJIH OTHOLIEHHE

A.

ux cropoH 1 : 3.

AUAAKTUYECKUI MATEPHUAJ

1. Haiigute niomaznb pom6a, ecnu ero Bbicota 10 c¢M, a ocTpblit
yroxn: a) 45°, 6) 60°. [100\/5 cM?; % CMZ.]

2. Inaronamu poM6a 24 u 7 M. Hajisure nomann pom6a. [84 M2.]
3. Cropona pom6a paBHa 8 M, a ocrtpbiit yron paeen 30°. Haiisure
niomaab poM6a. [§2 M2.]

4. Tlnomaas Tpamenuu pasHa 60 M2, a ocHoBanusa 8 u 12 M. Haii-
[UTe BbICOTY Tpameuwmu. [6 M.]

d. Y paBHOGOYHOII TpamenMH MeHblllee OCHOBaHHMEe paBHO 10 M,
6okoBast cropoHa 6 M, ocTpbiit yron 60°. HaiiauTe mnomasap Tpane-
wan. [394/3 M2.]

6. Haiigure niomaab poM6a, eclly ero CTOPOHA PaBHA @, a PagUycC
BIIMCaHHOrO Kpyra k. [2ak.]

7. Okouo xpyra paamuyca k onucan poM6 c yriaom 150°. Haiiaure
niomaab pom6a. [8k2.]

8. Haiigute nnomaab paBHOGepeHHON Tpameldy, eclau: a) HHUX-
Hee OCHOBaHHME PaBHO 30 M, 60KOBasi cTopoHa 12 M, a yrosn mpu
BepxHeM ocHoBaHHH 120°; 6) BepxHee OCHOBaHHe paBHO 15 M, 60-
koBasi ctopoHa 10 M, a yron mpu HMXKHeM ocHoBaHuH 60°.

La) 843 M?; 6)100v3 Mz.]

. CTopoHbI IBYyX y4acTKOB 3eMJH KBaJApaTHO ¢opmbl paBhbl 100
u 150 M. HaiiiuTe CTOPOHY KBaJpaTHOTO y4acTKa 3eMJIM, paBHOBe-

JIMKOTO 0GOHM. [\/32 500 M]

10. Cpennss nuHMA pa36HUBaeT TPeYTOAbHUK Ha ABe ¢urypbl. Haii-
JAUTe OTHOIIeHHe UX mutomazeit. [1 : 4.]

1. Cropona pom6a paBHa 8 cM, a ocrpnit yron 30°. Haiigure
/ 8
AMaroHanu poMba. [8 2-V3 cmu CM.]
P Vi3

2. Haiiaute niomaab poM6a o MeHbINeH AUaroHanu R ¥ ocTpoMy

yTay o. [O,Sk2 ctg %]

3. Haiigute niaomaab paBHOGeApeHHO# Tpalnelwyd, B KOTOPOH AaHbl
ocHoBanust ¢ ¥ k (¢ > k) u yron o mpu GoJblIeM OCHOBAHMH.
[0,25 (a2 - k?) tg a.]

4. B paBHOGeApeHHO! TpamenWy MeHblllee OCHOBaHHE d PaBHO 6o-
KOBOH CTOpOHE H YroJI IIpH 3TOM OCHOBaHMHM paBeH o. Hadjgure
romaab Tpanemmd. [a2 sin o (1 — cos ).]
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3. B paBHOGeipeHHOM Tpaneuuu quaroHasp paBHa 16 M u o6pasy-
er ¢ GonbmuM ocHoBanueM yrosi 60°. Haiiaure nomaap Tpame-
. [644/3 2]

6. Haiiaure nnouagp paBHOGOYHOM TpANeLMH, ONMCAHHOH OKOJIO
Kpyra C IMaMeTpoM 2 M, ecnH ee GOKOBasi CTOPOHA paBHA 3 M.
[6 m2.]

7. B tpaneuuu ABCD 6okoBbie croporbl AB u CD npogonxkeHnbt
[0 B3aMHOro IlepecedyeHusi B Touke K. Boruncnure orpesok CK,
ectu AB=1,5m, CD = 22,5 im u BK = 12 am. [18 am.]

8. Cropona TpeyronbHuka paBHa 5 M. Haiigute cooTBeTcTBY IOy 10
CTOPOHY II0JO6HOTO eMy TpeyroibHHKA, IJIOHAAb KOTOPOro GoJib-
Ile IJIOIMAAH JaHHOTO TpeyrosbHUKa B 9 pa3s. [15 m.] :

9. B paBHoGoKOIl Tpaneunu GoJiblliee OCHOBaHHE paBHO 44 M, 6o-
KoBas cropoHa 17 M u auaronans 39 M. Haifaute niomaanb Tpamne-
. [540 M2.]

10. Hadigure niowaas pomba, ecau ero Bbicota 12 cM, a MeHbInas
muaroHanb 13 em. [202,8 cm2.]

1. OcHoBanus Tpamenuy ¢ u k. Kak oTHoCATCA IUIOMaAH YacTeH,
Ha KOTOpBIe JeJIUTCS TPAIelns ee CPeJHed THHreH ? %:%]
2. B paBHOGeApeHHOM Tpamelny cpeHAs JUHUA paBHa R, a Auaro-
Ha.ziIIrI B3aMMHO NepneHuKyaspHbl. Haliaute miomaas Tpamemus.
[#%.]

3. Haiiaure miomafb TpamelMH, ecH €€ OCHOBAHHUS PaBHBbI 6 H
11 M, oana U3 GOKOBLIX CTOPOH paBHAa 4 M M CyMMa YIJIOB IIpH
HUXKHeM ocHoBaHMHM pasHa 90°. [20,4 m2.]

4. V3 BepmHHBI TYHOTo yria pom6a ONyI(eHbl IepleHAHKYISPbl
Ha ero cTopoHbl. JIKMHa Kax a0To MepleHAUKYIsipa paBHa d, Paccro-
SHME MeX/y MX OCHOBaHMAMM paBHo R. Haiigute mnomaap pom6a.

24*
k(4a’ kD%

3. Ilmomaap paBHOGeAPeHHOH TpanelnyH, ONMCAHHON OKOJIO Kpy-
ra, pasHa k. Haiiqure 60KOByIO CTOPOHY STOH TpallelMH, eCH H3-
BECTHO, 4TO OCTPHIH YroJ IpPH OCHOBaHWM Tpamerdd paseH 30°.
[V2k.] ‘

6. Oxomo kpyra paguyca B ONHCAHA MMPAMOYTOJbHAS TpPAIEIHs,
HaHMeHbIIasl 3 CTOPOH KoTopoi paBHa 1,5k. Haiigute miomaap
Tpaneuuu. [4,5k%.]

7. IlenTp Kpyra, BOHCAHHOTO B IPAMOYTOJIbHYIO TPAIEIMIO, OTCTO-
HUT OT KOHIOB 6OKOBOI cTopoHBI Ha 2 w 4 M. Haliqure nuomans
tTpanennn. [14,4 m2.]

8. Ilnomanp paBHOGeApPeHHOW Tpalenyd, ONMCAHHON OKOJO Kpy-
ra, paBHa R, a BBICOTA TpamelUdd B 2 pa3a MeHbIIe ee OGOKOBOH

. 2k
croporbl. Haligure paguyc BIHCAHHOIO Kpyra. |—,—

9. /Inaronasb paBHOGOYHOM TpaleluH AeJUT ee TYIOH YroJ momo-
JaM. MeHblllee ocHOBaHMe Tparneu PaBHO 8 M, IepUMeTp paBeH
44 M. Hadigure nnowmanp rpanemun. [204/35 M2.]



10. HaiiguTte GOKOBble CTOPOHBI PAaBHOGOYHOI Tpaleldd, eclu ee
OCHOBaHHsl H ILJIOIA/Jb PaBHBI COOTBETCTBEHHO 8 cM, 14 cM, 44 cM?.
[S cm.]

11. IleHTp OKPY>KHOCTH, BIHCAHHOM B IPSIMOYTOJIbHYIO TPAELHIO,
yAaJleH OT KOHIIOB GOKOBOIl CTOpOHBI Ha paccrosiHusi 8 u 4 cmM.

185 . |

HaiignTte cpeHIOI JIMHUIO TpaIlelHH. [

12. HaiiauTe nuomaab NpsIMOYTOJIbHOM TPAIELMH C OCTPHIM YIJIOM

2 1+ sin a
o, ecM pajuyc BIMCAHHOTO B Hee Kpyra paBeH k. |2k i

§ 4. IVIOIIAZDb KPVTA. IIJIOIAZLD CEKTOPA.
IJIOIAZIb CETMEHTA

CIIPABOYHDbIN MATEPHMAJ

1. Kpyzom Ha3biBaeTcsi purypa, KoTopasi COCTOMT U3 BCeX TOYeK
MJIOCKOCTH, HaXOMSIKUXCSI HA PACCTOSIHUM, He 60JblIeM JaHHOIo, OT
JaHHOH TOYKM. DTa TOYKA HA3BIBAETCS USHMPOM KPYza, 2 [aHHOE pac-
CTOSIHHE — Paduycom Kpyza.

2. Ilnomazap Kpyra BbryMcaAsieTcs 10 GopMyJie

S = nR2.

3. Kpyzoebim cexmopom Ha3biBaeTCsi YacTb KPYra, JieXKalasi BHYT-
PH COOTBETCTBYIOILEro LeHTpaiabHoro yraa (puc. 216).

4. Ilnomaab KPYroBoro cekTopa BbIYHMCIsieTcs 10 popMye

7‘RZ
S=3
rae R — pamuyc kpyra, a & — TrpaycHasi MEpa COOTBETCTBYIOILETO
HEHTPAJIbHOrO yrJja.
5. Kpyzoevim cezmenmom HaspiBaercsi o6masi 4acTb Kpyra u

HOJIYIIOCKOCTH, TPaHULA KOTOPOH COMEPXHUT XOPAY 3TOTO KpyTra
(puc. 217).

Puc. 216 Puc. 217
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6. Ilnomanb cerMeHTa, He PaBHOrO IOJYKPYTY, BBIYUCJISETCS 110
¢dbopmye

“Rz

S =R

rae o — rpajycHasi Mepa uem‘panbuoro yI7ia, KOTOPBIf COAEPHHT

AYTY 3TOTO KPYTOBOTO CerMeHTa, a S, — IJIOIIajAb TPEYroJbHHKA C

BEpIIMHAMH B I[eHTPe KPyTra M KOHI[AX PaJHyCOB, OrpPaHMYHBAIOLINX
COOTBETCTBYIOIIMH ceKTOp. JHaK «—» Hago 6patb, korga oo < 180°, a
3HaK «+» HajJo 6paTh, Koraa o > 180°.

ot S,

3AJIAYH C PEIIEHUAMU
3apaua 1. Haiiute miomazns Kpyra, ecji AJMHA OKPYXHOCTH PaB-

Ha k
Pememnue. 1. /Inuna okpyxHocta Haxogurcs no ¢opmyse C =

= 2nR. Tak kak C = k, To k = 2nR, unu R = 2%

2. Haiizem muiomanp xpyra:

2 2 2
2 k =k k
=nR" =n|=) =—=_—.
§ (21:) 4n 4x
3anaua 2. HaiiguTe niomaap KpyroBoro cerMeHTa ¢ OCHOBaHHEM

a3 ™ BbICOTOH

NS

PemeHnue. 1.AB=a\/§,OC_LAB,CD=%(pnc. 218).

2. B tpeyronbuuke ACD AD = ‘B , Torga tg ACO = aw/2§a-2 =

= J§ . CnegoBarenbio, £ ACO = 60°.

3. B rpeyroapuuke AOC AO = CO = Ru £ ACO = 60°, 3Hayur,
3TOT TPEYroJIbHUK PaBHOCTOPOHHMIH, U, ciegoBatesbHo, LCOA = 60°.
4. OC — o6uccexrpuca £ AOB, 3Hauut, oH paBed 120°, u Torga
xopaa AB sBisieTcs CTOPOHOI BIMCAaHHOTO NPABUJIBHOIO TPEYTOJIbHHU-

AB a3

Ka, a 3TO 3HAYHT, 4To R = T B = a.

S. Hnomaub TpeyronbHuka AOB Beraucisiercs no ¢opmye
—§°AO OB~smAOBTeS=—'a a -+ sin120° =
6. Ilnomanp cerMenTa
_ _ xa’ - 120° 4’3
Scem_scex—srpeyr_Tw—— i

S = (57

43
=y

144



Puc. 218 Puc. 219

3agava 3. K okpyxHocTu paauyca R mpoBefeHbl 4 KacaTelbHBIe,
o6pasyiomue poM6, 6oJbOIasi AUaroHaab Kotoporo paBHa 4R. Haiiau-
Te IUIOm[aAb KaXJAOH M3 (Uryp, orpaHMYeHHBIX JBYMS KacaTeJbHbI-
MH, IIpPOBeAeHHBIMH U3 O6Ilell TOYKH, U AYToii OKPY>KHOCTH, JieXXamei
MeX/y COCeHMMH TouKaMmu kKacanusi ( puc. 219).

PemeHnne 1. Tpebyercsa onmpeaenutp Iiomagb KakxJoi u3
3aITPUXOBAaHHBIX Ha pUCYHKe ¢uryp: momanb S, durypst MCLT n
nomanpb S, ¢urypst KELD.

2. Tpeyrombank MOC npsimoyronbabiii. Ilo ycnosuo AC = 4R,
torga OC = 2R u OM = R, cnenoBatenpHo, runorenysa OC B 2 pasa
6ousbiire katera OM, sto 3HaumT, yto £ OCM = 30°.

3. B uernipexyronpanke MOLC £ CMO = £LCLO = 90°,
ZMCL =2 £ZMCO = 60°, a sHayur, £ LOM = 360° — 180° — 60° =
=120°u £ KOL = 60° (£ LOM u £ KOL cMexHbie).

4. IInomanpb gerpipexyroapbauka CMOL paBHa cymMMe muiomageit
[OBYX PaBHBIX MeX/y c060i IpSIMOYTOJbHBIX TpeyronbHukoB OMC u
OCL, T. e.

S

25, .= 2-(%-Mo.co- sin 60°),

CcMOL ~

S

CMOL

=R-2R - _‘/25 =R23.
<R2
5. Ilnomaze cexropa MOLT pasHa —3— .

6. CnenoBarenbuo, S, = Sy0;0 ~ Somres T- ©-

2 2 - m
S,:Rzﬁ—%zﬂ?ﬂ. e — D

Y
‘v,

R*(2v3-7) A
— -

3apxava 4. B kpyre paguyca R mo ogHy cTo-
POHY OT IIeHTpa IIpOBefeHbI /Be IapaJliesbHble
XOpAbI, OfAHA U3 KOTOPBIX CTATHBaeT Ayry B 120°,
a apyrass — B 60°. Haiiaure nuomanp 4acTa Kpy- Puc. 220
ra, 3akJo4eHHOH Mexay xopaamu (puc. 220).

7. AHAJIOTHYHO HaXOJHUTCS S, =
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Pemenne. 1. Mckomas miomasb paBHa pa3HOCTH IUJIOMAiel cer-

MedToB AmB u CmD.

1.
2.
3.
4
S.
6.

7.

A.
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2. HaiitemM Kax /Ay A3 3THX TJIOMA/eH:
a) u CmD = 60°, cnenoBatesbro, £ COD = 60°, nostomy CD =
g = R;
xR? RA3
SC‘-D = Socan ~ SAOCD =% "1
6) UAmB = 120°, cnenoparenbHo, Z AOB = 120°;

S =5 _5 _xR? R%.sin1200 _ xR®> 3R?
'AmB ~ “QAmB - AOAB ~— 3 - 2 - 3 - 4 -

3. OkoHYaTenbHO HAXOAHM:

1 J3R? xR?  J3R?) _ xR?
SACDB=(§"‘R2‘ i )"(T'T =%

Kontpoabasie Bompocs

Yro Takoe Kpyr?

Ilo xakoii (popMyse BoIIHCISETCS ILIOMALb Kpyra?

Yrto Takoe KPYroBo# CeKTop?

Kak BOIYHMCIHTD IUTOMAJb CEKTOpa?

Moxer mH ceKTOp KpyTa OBITh €ro CErMEeHTOM?

Pamaycm sByx kpyroB orHOcsitcs Kak 3 : 5. Kak oTrHocsATes HX
nnomam?

Ilnomamm aByx kpyroB orHocsrcs Kak 9 : 4. Kak oTrHOcsaTCST MX
pajaycoi?

| AMAAKTHYECKMIT MATEPHAN

1. B kpyr BOHcaH DpsAMOYTroJbHAK co croporam 3 4 4 M. Haiiure
mwiomazp sroro xpyra. [6,25% mM2.]

2. Bokpyr wiyM6H, mMeomeit ¢popMy Kpyra, IPONOKeHa [OPOXK-
Ka. BoluAciHTe IIomanb JOPOXKH, €CJIM Pajuyc KIAyMObl paBeH
2,8 M, a mupana gopoxku 1,1 M. [23 M2 ]

3. BuuncnuTe mnomans Koabla, 06pa30BaHHOIO KOHIEHTpPHYEC-
KHMH OKPYJ)XHOCTSIMH, €CNIH PajilAyC MeHbIIeH OKPY>XHOCTH paBeH
1,2 am, a Gonbmeir — 21 cMm. [= 9 nm2.]

4. JlepeBo mmeer 1,884 M B o6xBare. Uemy paBHa miaomanb ero
nonepeYHoro cesenns, amenonero (npu6nusarensuo) Gopmy Kpy-
ra? [~ 0,2926 m2.]

3. Oupepenare AOMaab KPyra, €Cid /JIMHA OKPY)XKHOCTH paBHA
8 M. [= 5,1 M2.]

6. Onpenennre [UMHY OKPY>XHOCTH, €CJIM IUIOMA/(b KPyra paBHA
18 M2 [~ 15 Mm.]

7. Onpeaennre MAOMAAb CETMEHTA, eClIM pajdyc kpyra pasen T, a
ayra coaepxut: a) 90°; 6) 60°; B) 45°; r) 30°. [a) 0,257 (% — 2);

& T (n-3E%m L2250 T -3



B. 1. B nepeceyennre AByX paBHHX KpPYrOB BUHCAaH POMG C [AaroHas-
mu 12 u 6 M. Haligure nnomanp omsoro 3 xpyros. [176,5 M2.]
2. O6mas xopAa ABYX KpyroB crsruBaer Ayrd B 60° m 120°. Haii-
JIWTe OTHONIEHHe IUIomajel 3THX KpyroB. [3 : 1.]
3. B kpyre paguyca T npoBe/ieHa XOp/ia, paBHas CTOPOHE BIMCAH-
Horo kBajpata. Haliaure ninomasu AByX NONyYeHHHMX CEerMEHTOB.
[0,25T%(x — 2); 0,25T2(3n + 2).] .
4. Kak oTHOCSATCS NJIOMa/id BOMCAHHOTO H ONHCAHHOTO OKOJIO PaB-
HOCTODOHHETO TpeyrojibHuKa kpyros? [1 : 4]
3. B Kxonbite, 06pa30BaHHOM /JIByMsi KOHIEHTPHYECKHMH OKpPYX-
HOCTSIMM, XOpJ/ia GoJIbIllell OKPY>KHOCTH KacaeTcsl MeHbIlled ¥ pas-
Ha k. Hadigure niomasap xonbna. [0,257k2 ]

B. 1. B cextop AOB c pamuycom k m yriom 90° BoHcana OKpyX-
Hoctp. Haiiure paguyc okpyxaocrd. [k(205 — 1).]
2. B xpyroBoi ceKTop ¢ HEeHTpaJbHHIM yriaoM 120° BoWcaH Kpyr.
HaiiuTe paauyc BOHCaHHOTO KpyTa, eCliH pafHyc JaHHOTO Kpyra

k-3
paBeH k. [2+ 5 ]
3. HajiauTe niaomaab Kpyra, BIHCAHHOTO B PaBHOGOYHYIO Tpalle-
LMIO, eCH ee GoNblliee OCHOBAHHE PaBHO k, a yron npu MeHbUIeM

2
OCHOBaHHH 120°.{ 7:: ]
|

4. B xpyroBoii cexTop, Ayra Koroporo cogepxur 60°, BiucaH Kpyr.
Hajiqure oTHOIMEHMe ILIOMIAAX 3TOro KPyra K IJIOHIAJA CEKTOPa.
[2:3]

3. Inomanp xonbna pasua k. Pamayc Gonbmel OKpy>XHOCTH pa-
BeH [JiMHe MeHbIIeH oKpy>kHocTH. Haliaure pajayc mocieaHew.

)

6. Haiigure nmiomags Kpyra, BIMCAaHHOTO B IPSIMOYTOAbHBIN Tpe-
YTOJIbHAK, €CIM BbICOTa, ONyIIeHHAsl HA FMIIOTEHy3y, IEJIAT ee Ha
orpesku, paBHbie 25,6 u 14,4 M. [64n M2.]

§ 5. IVIOIAZIb OMMCAHHOIO MHOTOYTOABHMKA.
®OPMY.JIBI JISI PAIUYCOB OIIMCAHHOM
M BIIMCAHHOM OKPYXXHOCTEHM TPEYTOJbHHKA

CIIPABOYHDBIH MATEPHAA

1. /lna mo6oro MHOTOYTOJbHHKA, OIMMCAHHOIO OKOJIO OKPYXKHOC-
TH, CyIIecTByeT yAoGHasi ¢GopMyJia AJisi HAXOXK/(EHHSI ero IJIOIA/(H:
S =pr,
rfie p — IIONyNepHMeTP MHOTOYTOJbHHKA, 7 — PafHYC OKPY>KHOCTH
(puc. 221).
2. Ilnomajp TpeyroJbHHKAa paBHA IPOM3BEAEHHIO €r0 IOJNYyIEpPH-
MeTpa Ha pajinyc BIHCAHHOH okpyxHoctd (puc. 222, a):
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S
S = pr, otkyna r = 7"
3. Ilnomasb TpeyroabHNUKA paBHA NPOU3BENEHHIO BCEX €I'0 CTOPOH,
AeJleHHOMY Ha y4YeTBEPeHHbIH paJHyC ONHCAaHHONX OKPY>XHOCTH

(puc. 222, 6):

abs abe
SA= ﬁ, OTK)’L[aR= 4SA -

3AIAYH C PEHIEHMSIMM

3anaua 1. B paBHOGeApEHHOM TpeyroJbHUKE H OCHOBaHME, H BbI-

cota paBHH 4. Haiigure niomaab Kpyra, OMMCAaHHOrO OKOJIO STOTO
TPeyroJibHHKA.

Pemenue. 1. [Ing HaXOK/AeHHUsI PaJuyca KPyra BOCIONb3yeMCs
bopmy ot
- b
- 4SA *
2. Ilnomanp tpeyronvuuka ABC (puc. 223) paBHa:

= 1 . = 1 . . =
S,=3AC-BD = 3 4-4=8
3. U3 npsiMmoyroabHoOro Tpeyronbauka ABD uMeem:

AB =vVAD? + BD* =16 + 4 = 2¢5.

4. Papuyc kpyra, onucaHHOro okoio Tpeyroabunka ABC, 6yner
paBeH:
R=abc _2¥5-245-4 _
T4 4.8 7
5.8 =nR?=6,25n.

2,5.
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N

Puc. 223 Puc. 224

3anaua 2. B paBHOGeapeHHbIi Tpeyroasuuk ABC, y xoToporo oc-
HoBaHKe paBHO 6 M u GoKOBasi CTOpoOHa 5 M, BmHMcaH Kpyr. Haiigute
TIJIOMaJb 5TOTO Kpyra.

Pememnue. 1. Jlna oTbickanusi pagdyca Kpyra HaiieM p —
nonymepuMerp; p=16:2=8

2. Haiinem mnomaznp tpeyroaphuka ABC no ¢opmyne Tepona
(puc. 224): :

S,=vJp(p-a)fp-bYp-c) =8-3-2-3 =12.
3. Haiiaem paauyc BIMCAaHHOTO Kpyra:

Sy _12_3
TP 82

4. Haitigem nomazapb BIMCAHHOIO Kpyra:
S = nr2 = 2,25n.

3anava 3. B paBHOGeApeHHON Tpameuyy, ONHCAHHON OKOJIO KpY-
ra, OCTpBIi yroJ IPH OCHOBaHMH paBeH o.. Haiiaute oTHOmeHHe mTO-
Ak Kpyra K NJIOMaAu TpalleiHH.

Pewemnue 1. B tpanemnu ABCD £ CDA = o (puc. 225).
IIpumem CD 3a x.

2. luamerp xpyra ME paBeH Boicore Tpanemuu CK. W3 npsimo-
yronpaoro tpeyronbauka CKD

. CK _
Sin o = @’K"IH CK:CD sin o.
3. CK =2r, orxyna 2r = x sin o, mmu 7 = = s;;n >,

4. Torga niomanpb Kpyra
2 .2
= 72 — TX°-sin®a
SKP T —
S. ITo cBOMCTBY CTOPOH OIHCAHHOTO YeTHIPEXYTOJIbHHKA HMEEM:
p

BC + AD = AB + CD = 2x.
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g M C 5] C

7 | ™\

A

A E K D A E K 7]
Puc. 225 Puc. 226

6. Ilnomaap Tpanmeuuu

BC+AD . .
S = .CK=%.%. sina=2x- sin a.
Tpam. 2 2
Sep. _ xx? sin? a _ ®msina
7. Span.  4x’sina 4

3apmava 4. HajiiquTe paauycel BOMCAHHOM M ONMCAaHHON OKPY>KHOC-
Tel JJIsl TpeyroJibHUKa cO cropoHamu 4, S u 7.

Pemenne. 1. [[ns Haxox/1eHUs1 060UX PAANYCOB IO U3BECTHBIM
¢dbopMyaM HaM HYXXHO HAMTH ILJIOLIa/b TPEYTOJbHUKA 1o (opmyIe
I'epona:

S=\/88-4)(8-5)8-7)=v8-4-3-1=4/96 =46 .

2. HafireM pajuyc onMcaHHOM OKpyXHOCTH R:
abc _4-5-7 _ 35

4S  4.4d6 a6
3. HaiineM paguyc BIMCAaHHON OKPY>KHOCTH 7:
,os _ 4 _48
“p 8 T 27

3apxava 5. OcHoBaHusl Tpaneuny pasHbi 4 U 16. Haiiaute paguyce
OKPY>KHOCTeH, BIIMCaHHOW B TPAIlel[HI0 U OIMCAHHOM OKOJIO Hee, eClIH
M3BECTHO, YTO 3TH OKPYXHOCTH CyI[ECTBYIOT.

Pemeé nue 1. OnucaTb OKPY>KHOCTb OKOJIO TPAIEIMH MOXKHO
TOJIbKO IIPH yC/IOBHH, YTO Tpallelysi sIBJsIeTCS paBHOGEAPEHHOI, T. €.
AB = CD (puc. 226).

2. Bnucatp okpyskHoctb B Tpamenuio ABCD MOXHO TONBKO IIpu
ycnoeuu, utro AB + CD = BC + AD.

3. B tpaneuun ABCD BE umun CK Boicotsi. o ycnosuwo BC = 4,
16+4 16-4

> =10,AE=KD=T=6,BE=

= vAB? — AE? = J100-36 = 8 BD = VBE? + DE? = /64 +100 =
=241

4. W3 pucynka 226 Buano, yto BE = 2r = 8, oTkyAa paguyc Buu-
CaHHOH OKPY)KHOCTH 7 = 4.

AD = 16. Torpa AB = CD =
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5. Haiigem nuomazas S tpeyronbuuka ABD:
g_BE-AD _8-16

=——=64.
6. ITo dpopmyne paguyca OKPY>KHOCTH, ONHUCAHHON OKOJIO TPEYTOJIb-

2 2
HUKa ABD:
Ro%e o _16-10-20a1 _ sVa
s’ 4-64 4
7. Pajuyc OoKpY>KHOCTH, ONIHCAaHHOM OKOJIO TpeyroibHuKa ABD, u
€CTb paJMyC OKPY>XHOCTH, OIIMCAaHHOU oKoJo Tpamemuu ABCD.

JAMAAKTUYECKHI MATEPHAJ

1. Haiiqure paamychl ONMHCAaHHOM U BIMCAHHON OKPY>KHOCTEH JJIsI Tpe-

yToJbHHKa co cropoHamu: a) 13, 14, 15; 6) 15, 13, 4; B) 35, 29, 8.
— 65 = . = 6_5 = . - 1_45._ = _7_
[a)R——s—,r 4,6)R—8,r 1,5,B)R—6,r 3.] |

2. KarteTnl npsIMOYTOJIbHOIO TpeyroibHUKa paBHbl 40 u 42 M. Haiian-
T€ paauychl OIIMCAHHOH M BIHMCAaHHOH OKpYyXHocrei. [R = 29 M,
r=12 m.]

3. Okono okpy>XHOCTH, paauyc KOTOPOH paBeH 7, ONMCAH NPSMO-
YTOJIbHbIH TPEYTONbHHUK C THIIOTEHY30M, paBHoii k. Haiigure mepu-
MeTp TpeyronbHuKa. [2(r + R).]

4. Haiiure 1uaMeTp OKPY>KHOCTH, BIIMCAHHOH B paBHOGepEHHDIH NIpsi-

MOYTOJIbHBIA TPEyTONbHHK, KaTeT KoToporo paBen 4. [a(2 — 2).]
5. Jloxa>kuTe, 9TO CyMMa JMaMeTPOB ABYX OKPY>KHOCTeil: BIHCAHHOMN
B [IPAMOYTOJbHbIH TPEYTOJIbHHK U OIMMCAHHOH OKOJIO HEr0 — paB-
Ha CyMMe ero KaTeToB.
6. Kater npsAMoyroibHOro TpeyroibHHKa paBeH @, PafilycC BIIMCAHHO-
ro B TPeyroJbHHMK Kpyra paBeH 7. Haiiqute paccrosiHue ot nenTpa

Kpyra [0 KOHIIOB AaHHoro Katera. [ 7V2 u Va? — 2ar +2r* ]

7. OcHoBaHMAMH TpalleUy, BIHCAaHHOH B KPYyT, CIy>XaT JAHAMETp,
paeubiid D, u Xxopaa, paBHast paauycy. Haiiqute yripl u nepuMerp
aTo# Tpamermmu. [60°, 120°, 2,5D.]

8. HaiiquTe CTOPOHY NPaBHUIBHOTO MHOTOYTONbHHKA, €CITH PafHyc
OIIMCAHHOM OKOJIO HEro OKPY>XHOCTH paBeH R, a BIHcaHHOHK — 7.

[2VR2 =% ]

9. [lokaxxuTe, 4TO IUIOMIAAb KPYra, y KOTOPOrO AHAMETPOM CIY>KHT
THIIOTEHY3a NPSMOYTOJbHOIO TPEYroJbHHKA, paBHA CyMMe I1JI0Ma-
Aed KPYroB, y KOTOPBIX AHAMETPaMH CJIYXXAT KaTeTbl 3TOTO Tpe-
YTOJIbHUKA.
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CTEPEOMETPUA

TJIABA XI

§ 1. CTEPEOMETPUs. AKCUOMBI. CJIEACTBUS
N3 AKCHUOM

§ 2. IIAPAJUIEJIBHBIE TIPSIMBIE B IIPOCTPAHCTBE

§ 3. IAPAJUIEJIBHOCTD ITPAMOU U IJIOCKOCTH

§ 4. IAPAJUIEJIBHOCTbD INIOCKOCTEN

§ 1. CTEPEOMETPHUS. AKCHOMBI.
CJIEACTBUA N3 AKCHUOM

CIIPABOYHMI{ MATEPHAJ

1. Cmepeomempus — 3To pa3jies reoOMETPHH, B KOTOPOM H3yYalOT-
cs1 GUrypbl B IPOCTPAHCTBE. -

. B crepeoMeTpur; Tak >ke KaK M B IUIAHUMETPHH, CBOHCTBa reo-
MeTpHYecKNX (PUTyp yCTaHABIMBAIOTCS IIyTeM JOKa3aTeJbCTBA COOT-
BETCTBYIOIIUX TEOPEM.

3. OcHoBHbIMH (bHIypaMu M IIPOCTPAHCTBe SIBASIIOTCS TOYKA, Npsi-
Masi M MJIOCKOCTb.

4. C BBeJieHHEM HOBOTO reoMeTpuyeckoro o6pasa (ILI0cKocTH) Mo-
SIBJIsIeTcSs] HeOOXOAMMOCTD PACHIAPHUTD CHCTEMY aKCHOM.

5. KakoBa 6bl HU 6blJIa IIJIOCKOCTD, CYINEeCTBYIOT TOYKH, IPHHA/IJTe-
>Kamue 5TON IJIOCKOCTH, U TOYKHM, He IpuHaJexaiue ei (akcuoma).

6. Eciin aBe pasnuyHbie IJIOCKOCTH MMEOT OGIIyI0 TOYKY, TO OHH
IepeceKaloTcs 110 MPSAMOM, NpoxoAsiei Yepes 3Ty Touky (akcuoma).

7. Eciim aBe pa3nuYHble IpsIMble HMEIOT OGIIyIO TOYKY, TO 4epes
HHUX MOXXHO IIPOBECTH ILJIOCKOCTb, M IIPHTOM TOJNbKO oAHY (akcuoMa).

8. Uepes nmpsiMyIo U He JIeKAI[yi0 HA Heil TOYKY MOXKHO IIPOBECTH
ILIOCKOCTD, M IIPHTOM TOJIBKO OJHY.

9. Ecnu ABe TOYKM NPSMOI PUHAAJIEXAT ILIOCKOCTH, TO BCS Nps-
Masi IPHHAJJIEXKHUT 3TOH ILIIOCKOCTH.

10. ITnockocTb U He Jexkaliasi Ha Heil psiMasi TGO He MepeceKa-
I0TCs1, JIN60 NepeceKaloTcsl B OAHOH TOdYKe.

11. Yepe3 Tpu TOYKH, He JeXKal{he HA OXHOM MPSAMOIT, MOXKHO ITPO-
BECTH ILJIOCKOCTb, U IIPUTOM TOJIbKO OJHY.

Konrpoababie Bompock

. Hro u3yd4aeT crepeoMeTpusi?

. KaxoBbl ocHoBHble (npocreiimue) ¢purypbl B npocTpancTse?

. CopmynupyiiTe u3BeCTHbIE BAM aKCHOMbI CTEPEOMETPUH.

. CopMynupyiiTe TeopeMy O MJIOCKOCTH, NPOXOASIIEH Yepe3 Ipsi-
MYIO U He JIeKAlIyI0o Ha Hel TOYKY.

W~
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5. KakoBo Mo)keT 6bITb B3aMHOE PaCIO/IOKeHHE MPSAMON M IJIOCKOC-
TH B IIPOCTPAHCTBe?

6. ChopmympyiiTe TeopeMy O CYIeCTBOBAHMH IJIOCKOCTH, TIPOXO/S-
el Yepe3 TPH JaHHBIE TOYKH.

7. MoxxHO 1M Yepe3 TPH TOYKH, JIeXKAI[Me HA OJHOMN IPSAMOH, IpoBec-
TH [iBe Pa3JIHYHbIE TIIOCKOCTH?

§ 2. IAPAJIJIEJIbHBIE ITPAMBIE B IPOCTPAHCTBE

CIIPABOYHDBIH MATEPHAJI

1. /lBe npsiMble B IPOCTPAHCTBE HA3bIBAIOTCS NAPAANENbHOIMU, ECIIH
OHH JIeKaT B OJHOH IIJIOCKOCTH U He IepeceKaloTcs.

2. [IpsiMbie, KOTOpPbIE HE IIEPECEKAIOTCS M HE JIeXKAT B OJHOH IJIoC-
KOCTH, Ha3bIBAIOTCS CKPEULUBAIOUUMUCS .

3. Yepes TouKy BHe JaHHOH NPSIMOH MOXKHO MPOBECTH NPAMYIO,
TapaJlyie/ibHy10 3TOH IPSIMOH, ¥ IIPUTOM TOJIbBKO OZHY.

4. JIBe npsiMble, NTapajiielbHble TPETbei MPsIMOi, MapaJijiebHbl.

KoHTpoabHbie Bompochl

—

. KakoBo MoxeT 6bITb B3aHMHOe PacIOJIOKEHHE ABYX Pa3IHYHBIX
MPSIMBIX B NPOCTPAHCTBE?

. Kakue npsiMbie B mpocTpaHCcTBe Ha3bIBAIOTCS I1apaJiieIbHbIMH ?

. Kakue npsiMble Ha3bIBaIOTCS CKpeIIMBAIOMMMHECH?

. Kak 9epes naHHyI10 TOYKYy B IPOCTPAaHCTBE IOCTPOMTD MPSIMYIO, Ia-
paJeJbHYIO0 JaHHOH MpPSIMOM?

N

§ 3. MAPAJIJIEJBHOCTD MIPSIMOM M ILIOCKOCTH

CIIPABOYHDBII MATEPHAJI
1. HpSIMaSI U IIJIOCKOCTh HA3bIBAIOTCS napamﬂbupmu, €CJIH OHHu
He nepecexalm'cﬂ.
2. ECJIPI npsMasi, He NpUHaJIeXamass IJIOCKOCTH, HapaJIJIeJIbHa

KaKoii-HH6Y Ib NPSIMOI B 5TOM IJIOCKOCTH, TO OHA MapaJjeibHa M ca-
Mo#t mockoctu (npusHak).

KoHTposmbHBIE BOTIpOCH

1. KakoBo MoXeT 6bITb B3aHMHOE PacIO/IoXKeHHe MPSMOM M TLJIOCKOC-
TH B IIPOCTPaHCTBE?

2. B xakoM ciyyae IpsiMasi ¥ IJIOCKOCTb Ha3biBalOTCS TapaJijieIbHbI-
Mu?

3. Kak yepe3 qaHHYIO TOYKY IIPOBECTH KaKylO—HHGYADb NPSAMYIO, Ma-
paJiIeIbHYI0 JaHHOH MJIOCKOCTH?

4. ChopMynupyiiTe Ipu3HaK NapasieJbHOCTH NPSAMO U ILIOCKOCTH.
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§ 4. MAPAJIJIEJIbHOCTD INIOCKOCTEM

CIIPABOYHDIII MATEPHAJI

1. /IBe NIIOCKOCTH HA3BIBAIOTCS NAPANNCLHHIMU, €CITA OHH He TIepe-
CeKaloTCs.

2. JIBe NJIOCKOCTH IMapaieNbHbl, ECJIH OJHA M3 HAX HapasuieibHa
ABYM IepeceKalomMMCsI IIPSIMBIM, JIEKAIMM B ApYToii mockoctu (mpu-
3HaK).

3. Ecam aBe mapajesbHbie MIJIOCKOCTH II€PeceKaloTesl TPeTbel, To
TIpsIMbIE TIepecedeHUs NapaliebHbl.

4. Yepe3 TOYKY BHe JAHHOH IJIOCKOCTH MOXHO NPOBECTH ILIOC-
KOCTb, MapaJeJlbHyI0O JaHHOH, U IIPHUTOM TOJIbKO OJHY.

S. Orpesxn napaJjielbHbIX MPAMBIX, 3aKJII0YeHHbIe MEXXAY IBYMsI
napaJjijeJbHbIMU IIJIOCKOCTSIMH, PaBHBI.

KonTpoabHbie BONpocH

1. KakoBo mMoxeT 6bITb B3aUMHOE PACIIOJIOJKEHHE JBYX IJIOCKOCTEH B
IIPOCTPAHCTBe?

2. B xakoM ciy4ae [Be MJIOCKOCTH HA3bIBAIOTCS IIapaJliieIbHbIMH ?

3. Kak dYepe3 faHHYIO TOYKY IIPOBECTH IIJIOCKOCTb, MapaLIe]bHYIO
JaHHOH TIJIOCKOCTH ?

4. Chopmynupyiite NpuU3HaK MapasijieIbHOCTH IJIOCKOCTeH.

5. CdopmynupyiiTe TeopeMy O IHHHUSIX NlepecedeHus] ABYX Tapaiyiesb-
HBIX IJIOCKOCTeH TpeTbed IIJIOCKOCTBIO.

6. Uro MOXHO CKa3aTb O ABYX Pa3JHUYHBIX IJIOCKOCTAX, I1apaJiiiesb-
HBIX TpeTbel IJIOCKOCTH ?

7. Cdopmynupyiite TeopeMy 06 OTpe3Kax NapaslIeNbHbIX NPSAMBIX,
3aKJII0YEHHBIX MeX/y NapalljieIbHbIMU IIJIOCKOCTSIMH.



TJIABA XII

§ 1. IEPIIEHAUKYJSAPHOCTD IIPSIMBIX.
NEPNIEHAUKYJSIPHOCTb NPIMON U IJIOCKOCTHU

§ 2. IEPIIEHAUKYJISIP U HAKJIOHHASL

§ 3. IEPIIEHAMKYJISIPHOCTbD IIVIOCKOCTEN

§ 4. PACCTOSSHHUE MEXY CKPELIMBAIOINIMMUCS
NPIMbIMHA

§ 1. HIEPIIEHIUKYJIAPHOCTD IIPAMBIX.
NEPIEHAUKYJISPHOCTb IPIMOH U ILJIOCKOCTH

CIIPABOYHDBII MATEPMAJI

1. Tak >ke KaK ¥ Ha IJIOCKOCTH, [Be IIPsIMble Ha3bIBAIOTCS NEpneH-
OUKYAAPHLIMU B IPOCTPAHCTBE, €CJIH OHH ITePeCeKaloTCs IO/ IPSIMbIM
YIJIOM.

2. Ecnu fBe mepecekaiomuecsi TpsiMbie TIapasijiefibHbi COOTBETCT-
BEHHO /IBYM I€PIEHUKY ISIPHbIM IIPSIMbIM, TO OHH TOXKE IIepIeHANKY-
JISIDHBI.

3. Yepes m06y10 TOUKY NPSMOM B IIPOCTPAHCTBE MOXKHO IIPOBECTH
MEPNEHANKY ISIPHYIO efl NpSMYIO.

4. Ilpsimas1, mepeceKaiomasi MIOCKOCTb, HAa3bIBAETCS NEPNEHOUKY-
JIipHotl STOM NJIOCKOCTH, €CJIM OHA IePIeHJUKYIsipHA JI060M IpPAMON,
KOTOpasi JIEXUT B JaHHOM IJIOCKOCTH.

S. Ecau npsiMasi, mepecexaomas TUIOCKOCTD, IepIeHANKYIsIpHa
[BYM II€PECEKAIOMMMCS IIPSIMbIM B 3TOM IJIOCKOCTH, TO OHA TIEPIIEH 1A~
KyasipHa 1urockoctd (puc. 227)(npusnak).

6. Uepes J06YI0 TOYKY AQHHOM MPSMOH MOXKHO MPOBECTH TepIIeH-
AMKYJISIPHYIO i IJIOCKOCTb, H IIPUTOM TOJIBKO OJHY.

7. Ecai nIOCKOCTb NepleHAMKYISIPHA OHOM U3 ABYX MapaJljieb-
HBIX NpPAMBIX, TO OHA NepHeHAUKYJSIPHA M APYTOi.

8. Uepes mo6yio TOYKY MOXHO IPOBECTH NPSMYIO, NepIIeHAHKY-
JIAPHYIO IaHHOH TIJIOCKOCTH, ¥ IIPHTOM TOJbKO OAHY.

9. /lBe npsiMble, NepreHAUKYISPHbIE OJHOM M TOM >Ke IJIOCKOCTH,
napaJjebHbl.

KonTpoabanie Bonpocw a

1. Kakne npsiMbie B IpoCTpaHCTBe Ha3biBa-

I0TCSI TIepIIeHANKY ISIPHBIMH ? @
2. ChopmymupyiiTe TeopeMy O NpSIMBIX,
napajaelbHblX NepHeHAUKYISIPHBIM

IPSIMBIM.

3. Cdopmymupyiite onpesesieHre ¥ NpU3HAK
NepIeH/IHKYISIPHOCTH IpPSIMOA H ILIOC-
KOCTH B IIPOCTPAHCTBE. Puc. 227
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M 4. ChopmMynnpyiitTe TeopeMy O CyHmIeCTBO-
BaHMM M €AMHCTBEHHOCTH IlepIIeHAUKYIsIpa
K JaHHOU IIPSMOIi. )
5. MoxHo 1M yTBep>KAaTb, YTO IIpsiMas,
@/ nmnepecexalomasi KPyT B €ro LIEHTpe, NepIieH-
A AUKYJsipHA: a) AUaMeTpy; 6) ABYM auame-
5 TpaM; B) IJIOCKOCTH Kpyra?

6. CnpaBeyIMBO JIN YTBepXK/EHHE, YTO Npsi-
Puc. 228 Masi, IlepeceKalomasi Kpyr B ero ILeHTpe,
NepHeHAMKyAspHA: a) paauycy; 6) ABYM

pajuycaM; B) ILIOCKOCTH Kpyra?

§ 2. MEPIIEHAUKYJIAP U HAKJIOHHASA

CIIPABOYHDbIH MATEPHUAJ

1. OnyctuM M3 TOoYKH M nNepneHAUKYNsip Ha NJIOCKOCTb O
(puc. 228). Cnen A neprieHAMKYNspa Ha3bIBAETCS €0 OCHOGAHUEM.
Orpe3ok, He NepneHAUKYJISPHBIH K IJIOCKOCTH, Ha3bIBaeTCA HAKJOH-
#ot. Cnen B HakioHHOW Ha3piBaeTcsi ee ocHoganuem. Otpesok AB
HasbiBaeTcs npoexyuel HakIoHHoM MB Ha IJIOCKOCTDb O

2. Ecnu u3 Touku M npoBejeHbl MepHeHAUKYASAP H HAKJIOHHbIE K
mockocty o (puc. 229), To:

— mepHeHAMKYJIsp Kopoue HakjoHHOH (AM < ME);

— HaKJIOHHbIE, HMEIOIIUe paBHbie NpoeKimHd, paBubl (MB = MD =
= MC);

— M3 ABYX HAKJIOHHBIX Ta 6oJibllle, y KOTOpPOil GoJblie IIpOoeKLHs
(ME > MD).

3. NnnHa neprneHAuKynsipa MA Ha3sbiBaeTcsi pacCTOSIHHEM OT TOY-
k# M po nmockoctu o (puc. 229).

4. Ecnu npsiMasi @ JIe)KUT B ILUIOCKOCTH OL U ITEPIEHAUKYJISIPHA K
NIPOEKIMH C, HAKJIOHHOM C, TO NpsiMasA ¢ NepHeHAUKYIAPHa K HAKJIOH-
Hoit ¢ (puc. 230). U o6paTHO, eciiu MpAMasi @ JEXHUT B IIOCKOCTH O H
HepIeH/IUKYJIsIPHA K HAKJIOHHOM C, TO OHA INepIeHAUKYJISIPHA K IIPO-
eKIIMH C, 9Toif HaKJIOHHOM (TeopeMa O Tpex NepHeHAMKYJISpax).

Puc. 229 Puc. 230
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Puc. 231 Puc. 232

3AJAYM C PEHIEHMAMH

3anaua 1. B paBHOGeapenHOM TpeyroapHuke ABC ocHoBanue BC
paBHO 12 M, 60koBasi cropoHa 10 M. VI3 BepmmHBl A npoBeeH oTpe-
30k AD, paBHbiii 6 M 1 epHEHANKYNSPHDIA ILJIOCKOCTH TPEYTrOJbHHUKA
ABC. Haiigure paccrosinue ot Touku D fo croponnt BC.

Pemenue. 1. B mrockocru ABC nposenem AH 1| BC, 3atem
coeaunuM Touku D u H orpeskom (puc. 231).

2. DH 1 BC no TeopeMe O Tpex MepHeHAMKYJsApaxX, TaK Kak
AH 1 BC, DH — ucKOMOe pacCTOsIHHE.

3. U3 npsiMoyrombHoro Tpeyronpauka ADH umeeM:

DH? = AD? + AH?, 1)
rae AD = 6. Ocraercsa HaiiThu AH — BBICOTY paBHOGEJPEHHOIrO Tpe-
yroabauka ABC.

4. U3 npamoyroabHoro tpeyroabuka ACH monydaeM, 4To

AH? = AC* - CH?, 1. e. AH =102 62 = J64 = 8 .
S. 3uavenne AH noxcrasum B (1), Torna DH? = 62 + 82 = 100,
DH = 10 M.
3anava 2. /lokakuTe, 9TO eCJIM TOYKA PAaBHOYJAJIEHA OT BCEX CTO-
POH MHOTOYTOJIbHHKA, TO €€ IIPOEKIMs COBIIaJaeT C IIEHTPOM BIHMCaH-
HOT'O Kpyra.
Pemenue 1. MK 1L AB, MP 1 BC, MH 1 CD, ... (puc. 232).

2. MK =MP=MH =...u MO L ABC.

3. loxaxeM, 4To Touka O — IIEHTp Kpyra, BIHCAHHOIO B MHOTO-
yroabHUK ABCD... . Jlist 3TOro A0CTaTOYHO [0Ka3aTh, YTO Todka O
PaBHOY/laJleHa OT BCeX CTOPOH S3TOTO MHOIOYI'OJIbHHKA.

4. Coepunnm Touky O c Toukamu K, P, H, ... Ha CTOpOHaX MHOTO-
yroabauka ABCD... , tornaa OK L AB, OP 1 BC, OH 1 CD, ...
(Teopema, o6paTHasi TeopeMe O TpeX IepIIeH/IHKYJISAPAX).
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3. 0;( = OP = OH =... (kaK OpoeKIHE paBHLIX HAaKNOHHHX MK,
MP, ).

6. Cnenoparensno, Touka O paBHOy/a/ieHa OT CTOPOH MHOTOYTOJIb-
mEKa ABCD..., 1. e. O — 0eHTp BOHCAHHOrO KpyTa.

Konrpoasasie Bompocs

1. Coopmymapyiire TeopeMy 0 Tpex mepHeHAHKYNSPaXx.

2. Tne pacrionoxeHnl TOYKH, HAXO/SITHECH HA PABHOM PACCTOSHHH OT
BEPIIAH HEXOTOPOTO NPAMOYTONLHHKA?

3. Touka M paBHOyaaneHa OT BCEX TOYEK OKPYXHOCTH. MoXHO nm
YTBepXAaTb, YTO OHA JIEXKHT Ha NEpPHeHJHKYJsApe K ILUIOCKOCTH
OKPYXHOCTH, IPOBE[eHHOM Yepe3 IEHTP OKPYIKHOCTH ?

4. U3 Toukm M, He nexamedl B MIOCKOCTH O, NPOBEJeHHI K 3TOH
IIOCKOCTH NePHEeHANKYIAp H Hak/oHHas. Kak B IM/10cKOCTH o po-
BECTH NPAMYH), NepleH/IAKYJISPHYI0 HAK/IOHHOHA?

AUAAKTHYMECKHH MATEPHAJ

A. 1. B rpeyronsanke ABC yron C npsmo#i. U3 Bepmunnl A npose-
el orpe3ok AK, mepneHAHKYNADHBIH ILIOCKOCTH TPEYTOJbHUKA.
Toxaxure Ha 9eprexe paccrosuue or Toykd K fo: a) ranorenysnt
AB; 6) xarera BC.

2. B tpeyroabanke ABC yron B nupsimoit u kater BC pasen a. U3
BepmHHN A npoBefeH 0Tpe3oK AD, neprneHAHKYAAPHEIA NIOCKOC-
TH TPEYTONbHHKA, TaK, YTO paccTosHHe MeXAy ToukamMH D m C
paBHo k. Haiigmre paccrosame or toukH D go xatera BC.

Vi —a? ]
5. Karernt mpsiMoyronbHoro Tpeyronsiaka ABC pasant 15 1 20 M.
M3 pepmmann npsimoro yriaa C nposegen orpesok CD, neprenau-
KyJASIPHBIH ILUIOCKOCTH 3TOro Tpeyronbuuka; CD = 35 m. Haiiaure
paccroanse of Touk# D go rancrenysm AB. [37 m.]
4. Croponn Tpeyronbuuka pasan 10, 17, 21 M. W3 Bepmunm
Gonbinero yraa TPEYTOJbHAKA IPOBEJEH OTPE3OK, paBHHIK 15 M U
nepneHMKYASPHBIA ILUIOCKOCTH Tpeyroabamuka. Haiigare paccro-
SIHEE OT €ro KoHNmOoB A0 Gonbmeil croponn. [8 M, 17 M.]
3. Y3 pepmmnanl A npsimoyronsauxka ABCD mpoBeieH K ero IIoc-
KOCTH NepHenIHKY ASpHBH oTpe3ok AK, koHeny K xoToporo orcro-
11; or Jlxpymx BepIIHH Ha paccrosHusix 6, 7 u 9 cm. Haiigure AK.
[2 oM.

B. 1. K nnockocra npaMoyronnHoro Tpeyronbanka ABC nposenenni

paBHunie MeXy coboii nepuesgakyaapul CM u BK. Haiiqure AK,
ecnn BC = b, AM = au £ ACB = 90°. [Va® +b ]
2. B pombe Gompmas gaarosans AC pasaa d, a ero ocrTpbiii yron
2a. Toura O pennt AC B orHomenun 1 : 3. K mnockocra pom6a
BoccranneH nepaneaaukynsp OK, pasamia 0,25d. Haligure paccro-
sHAsA or Toukd K /10 cTopoH poM6a HJIH [0 HX IPOXOIKEHHH.

[0,25611[1 + sin’a, %\’1 +9 sinza..]
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3. Ha nnocxoctb, cotepxainyio IpsMOYTroibHL# Tpeyronsank ABC,
onymeH nepnesaukyasip CK, pasaniit . Hafiiure paccrosame or
ToukH K o croponnt AB, ecim kxater AC paBen @, a yron A pa-

BeH o [a\/1+sin2a.]

‘4. B tpeyronpauke ABC yron C npsimoii, CD — orpe3sok, mep-

NEeHAUKYJISIpHBIA ILIOCKOCTH Tpeﬁ'rommmca Touka D coeguBeHa
e3KaMH ¢ ToikaMi A m B. Hadipure nnomamn HMKa

.'TBB, ecrt CA=3 M, BC=2agMau CD =1 gm. [g:esAuZ]

B. 1. B mnockoctr § nexar ABe napajUienbHbie NpAMbie H TOYKA A,
pacrosioXeHHasi IO OfHY CTOPOHY OT 3THX HpsMuix. Paccrosmme
OT TOYKH A [0 ogHOM NpsiMoii B 13 pa3 Gonbine, 3eM Ao Apyroi. K
mnockocTH f BoccraBiieH nepneauKkynsp AK, papani 12 cm. Haii-
[ATe paccTosTHAe OoT TOYKH K o Kax[ofl M3 NpsAMBIX, eCNH OTHO-

IeHHe 3THX paccTosHHHA 1 : 5. [2J4_2 cM, 10J42 cM.]

2. Touka O NeXHT Ha BBHICOTE PaBHOGEJPEHHOIO TPEYTOAbHHKA
ABC, npoBeJieHHO! H3 BepIIHHH A, H J€JAT 3Ty BHCOTY B OTHO-
mennn 1 : 3 (cumras or Toukm A). K mnockocrs TpeyroabHHKa
nposefieH nepnesakynap OK, pasamit ¢. Haligare paccrosame
ot ToukH K no cropon Tpeyrombauka ABC, ecim cropona BC pa-

a a
BHa 4, yron A paBeH Za.[g\lﬁ‘i‘fg ctg’ a, EJ&-'*COSZ u._]

3. B pom6e Gonpmas guaronans AC paBna a, ocrpuii yroa 2o. A3
cepeauHbl cTopoHbl DC — Todku O — K IJIOCKOCTH poMGa Boc-
crapieH nepunesukyasap OK, pasami 0,5a¢. HafigaTre paccrosiane
ot Toukd K 0 cTopoH poM6a MM O MX NPOAO/IKEHHH.

[O,Sa, 0,5av1+ 4 sin? o, 0,5av1+ sin’ @ u 0,5ay1+ sin? a.]

§ 3. IEPIEHIMKYJASAPHOCTD ILIOCKOCTEH
CIIPABOYHBIA MATEPHAA

1. /e nepecexaiomuecs: IVIOCKOCTH Ha3HBAIOTCHA NEPREHOUKYAIPHYL-
Mu, €CJIH TPeTbs ILIOCKOCTb, NeplieHMKYJIsIpHasi IPAMOA epece-
9eHHs] STHX IJIOCKOCTed, IiepeceKaeT X IO NepHeHHKYNSIPHHIM
NPSMBIM.

2. Ecm IIIOCKOCTh IIPOXOAHMT Yepe3 HPsIMYID, IEpPIEH/MKYNSPHYIO
npyr())ﬁ ILIOCKOCTH, TO 3TH TJIOCKOCTH NepneHMKynspan (mpH-
3HAK).

3. Ecm npsiMasi, NeXamasi B OAHOM M3 [BYX NepHeH/JAKYNSIPHBIX
ILIOCKOCTeH, MepHeHAHMKYJSIpHa HX JIAHHH [I€peceYeHHsi, TO OHA
nepHeHUKYIspHA H APYrod ILIOCKOCTH.

3AJJAYHM C PEHIEHHSIMH

3anaua 1. 3 Touek A B B, nexxamux B ByX HepreHMKYASPHBIX
ILTIOCKOCTSIX, onymeHH nepnenaKkynsapbl AC u BD Ha npsiMyo niepe-
cedeHdss nuockocreii. Haiure Ay orpeska AB, ecnim AC = 6 M,
BD =7mM,CD =6wM (puc. 233).
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o = s i
Pz
Lt B
Puc. 233 Pnrc. 234

Pemenue. 1. OcHOBHOe B pellleHUH — IOCTPOEHHE HATJISIAHOTO
4eprexka. /[N moucka ygayHOro H306pa’keHHs MOJE3HO IMPHBJEYb
MPOCTPAaHCTBEHHYIO MOJEJbD.

2. Orpesok AB nyume Haiiti u3 Tpeyronpauka ABC u ABD. Ouu
npsiMoyroJbHbie, Tak kak AC L CB u BD 1 AD.

3. Tak kak AC L CDua LB, To AC L Pu AC L CB.

4. Bo3bMeMm 3a OCHOBY AJIsI BbIYMCIeHHsI TpeyronbHuk ABC.
ITocnenoBarenbHo HaiigeM:

AB? = AC? + BC? = AC* + (BD* + CD?),

AB~= 62 +7* +6%, AB= 11 m.

3anava 2. Touka M HaxomuTcs Ha paccrosHMsIX @ U b or ABYX
NepneHAMKYISAPHBIX IJIockocTeli. HalignTe paccrosinue oT aToil TOYKH
M po npsimoii | nepecedeHust NI0CKOCTeN.

Pemenue. 1. [IpoBenem gepe3 Touky M 110CKOCTD, TepIEHIH-
KyJnsipHyio npsmoit I. OHa nepecever npsimyio ! B Touke C. Onyctum
nepneHaukynsippt MA u MB (puc. 234), Torna MACB — mnpsmo-
YTOJIbHUK co cTopoHaMu MA = a, MB = b, B xoropom CM — pauaro-
HaJb, T. €. HCKOMOE PaCCTOSIHHE.

2. Haiinem MC u3 npsiMoyroybHoro TpeyroibHaka AMC:

MC=+a* +b*.

KonTposbHbie Bonpocs

1. B KaKoM ciy4ae IJIOCKOCTH O. ¥ B IPOCTPAHCTBE Ha3BIBAIOTCS
MepIeHINKY JIAPHBIMH ?

2. CopmynnpyiiTe npusHaK NepHeHAUKYISIPHOCTH MIOCKOCTEMH.

3. Kakum o6pasoM MOXHO yCTaHOBHTD, ITO [Be IIOCKOCTH HepHeHn-
KyJAsSIpHBI?
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JAUJAKTUYECKHIA MATEPHAJI

1. VI3 Touek A u B, nexxamux B ABYX IepHeHAUKYJISIPHBIX IJIOCKOC-
TAX, omyuleHbl nepneHAuKyasipbl AC u BD Ha npsiMylo mepeceve-
Hust iockocred. Haiiaure anuny otpeska AB, eciu: a) AC =3 u,
BD =4m, CD=12M; 6) AD=4m, BC=7mM, CD =1 M
B)AD =BC=5M, CD=1M [13M; 8 M; 7 M.]

2. IlepnieHaNKYIsIpHBIE TIJIOCKOCTH O U 3 TIepeCceKaloTCsl IO MPSIMOI C.
B mtockoctu o mpoBesiena npsMas @ || ¢. B mmockoctu B mposese-
Ha mpsiMas b || c. HaitquTe paccrosiHue Mesxay MpsMbiME @ u b,
€C/Ii PACCTOsSIHUE MeXX/Jy NpsIMbIMH ¢ ¥ C paBHO 1,5 M, a Mexay
npsimbiMu b u ¢ pasro 0,8 M. [1,7 M.]

3. Orpe3ok AB coeaunsier Touku A u B, nexxamniye B AByX IepHeH/H-
_KYJSIpHBIX IJIOCKOCTAX. [lepneHAMKYNSIpbI, OMYyIIeHHbIE U3 TOYEK
A u B Ha IUHUIO ITepeceYeHus IJIOCKOCTeN, COOTBETCTBEHHO PaBHBI
@ u b, a paccTosiHMe MeXAy UX OCHOBaHMSIMH paBHO c. Haiinute
ONUHY oTpe3ka AB M AJMHBI €ro MPOeKIMi Ha JaHHbIE NJIOCKOCTH.

[Jaz +b2 +¢2, Ja? +¢2, Vb2 +02.]

4. KoHIIbI oTpe3ka IIpUHA/AIEXAT JBYyM MePIEeHAUKYISIPHBIM IIJIOCKOC-
TSM, U C OJHOH U3 IJIOCKOCTeH 3TOT OTPe30K COCTaBIsieT yroin 45°,
a ¢ gpyro#i — yroxn 30°. [{nuHa storo oTpe3ka paBHa ¢. Haiigurte
IJIMHY OTpe3Ka, 3aK/II0YeHHOrOo MeXX/]y NepleHAUKYyJsipaMH, OIly-
[IeHHbIMH Ha IPSIMYIO IlepecedeHusl NJIOCKOCTeN 13 KOHIIOB JaHHO-
ro orpeska. [0,5a.]

§ 4. PACCTOSAHHME MEXAY CKPEHNIMBAIONIUMHUCA
IIPSAMBIMH

CIIPABOYHbDI MATEPHAJI

1. Obwum nepneHOUKYAAPOM [BYX CKPEIIMBAOLMIAXCS IMPSIMBIX
Ha3bIBAEeTCSI OTPE30K C KOHI[AMU HA 3THX IPSIMBIX, SIBJISIIONIMAIACS Tep-
MEeHAMKYJISIPOM K KaX/OH U3 HUX.

2. [IBe CKpeIMBaIOMKECs IIPsIMble HMEIOT OGIIMIA [epIIeH INKYJISIp,
M IIDUTOM TOJbKO ofuH. OH siBisieTcsi OGUINM ITePIIEHAUKYISIPOM [a-
paJUIeNIbHBIX IIJIOCKOCTEM, IPOXOAAIIMX Yepe3 51U npsimMble (puc. 235).

Ortpesok AB — o6uuii nepieHu- A @
KYJIsSIp IIJIOCKOCTeM o ¥ B, a 3HAYHT, //|/a /
U NpsIMBIX @ U b.

3. Paccmosnuem mexoy ckpeuju-
BAIOUUMUCS NPAMBIMU HA3BIBAETCS
[JIMHA ¥X OGII[ero MepreHauKyJIspa. : =
OHO paBHO PACCTOSIHUIO MEX/Y Ia- />B b /
paJINeIbHBIMH TIJIOCKOCTSIMH, IIPOXO-
OSIMMA Yepe3 3TH MPsIMbIE. Puc. 235

6. B. C. Kpamop 161



3AJAYM C PEHIEHMSIMH

3apxava 1. Haiiaure obmuit nep-
NEeHUKYJISIP MeXAY ABYMSI CKpeIu-
BAIOIUMICS IIPSIMBIMH.

Pemenmune. 1. Ilyctrb ABu CD
(puc. 236) — naHHBIe CKpemuBalo-
LIecs: psIMbIe.

2. Bo3pmeM Ha OgHON U3 HHX,
HanpuMep Ha AB, Touky E u npose-
nem EM || CD.

3. Yepes aBe nepecekatomrecs npsiMoie AB u EM npoBoauM 1ioc-
KOCTb 0. ITa ILJIOCKOCTb COAEPXKUT NpsAMyI0 AB u 6yzer mapainenbHa
upsimoii CD.

4. V3 npousBonbHO#l Toukn D npsmoit CD omyckaeM Ha Iioc-
KocTb o nepreHAuKyassp DH u depe3 ocHoBaHHe H aToro mnepresu-
Kynsipa iposouM npsimyio HP || EM, mepecexaromyio AB B Touke P.

5. Tak kak CD |EM u PH || EM, 1o CD || PH, a IIOTOMY IIpSIMbIe
CD u PH nexat B ofHO# IJIOCKOCTH f.

6. IIpoBegeM B maockoctu P yepes Touky P mpsimyio PK, mapain-
nenpuyo DH u nepecekaromyio CD B touke K. Torna PK u 6yner
OOLINM IepIeHAUKYISIPOM K ABYM CKPEI[UBAIOMUMCS TpAMBIM AB u
CD.

7. B camoM nene, Mbl npoBoauny DH nepreHANKYJIsIPHO TIJIOCKOC-
TH o, CJIe[loBaTeNbHo, U npamasi PK, napannenvHass DH, 6ynet nep-
MEHAUKYJISAPHA K II0CKOCTH o. 3HayuT, KP neprneHAUKYJIsIpeH K Ipsi-
MbIM AB u PH, nIpoxoJsiyM Ha IIJIOCKOCTH (L YEPE3 €Er0 OCHOBAHME.

8. Ho CD || PH, a notromy PK | CD. Urak, npsMast PK, nepece-
Kasi o6e naHHbIe npsiMbie AB u CD, nepnieHANKYAsIpHA K HUM 06euM.

9. JloxaxeM, 4To oTpe3ok PK ecTb AeHCTBUTENbHO KpaTdaiilliee
paccroauue Mexay AB u CD. B camom gene, nycrs, HanpuMep, DE
eCTb OTPe30K KaKOH-JIH60 IIPOU3BOJIBHON IPSAMOM, coeauHsomel AB
u CD. OueBuaHo, yro DH, 6yay4u NepreHAUKYJISPOM K ILIOCKOCTH
o, kopoue HakjJoHHOH DE, a motoMy u otpesok PK, paBHbIfl U map-
annenpHblit DH, Kopode BCSKOro Apyroro orpeska, Hampumep DE,
IIPOBEJEHHOT0 MeXXIy JAaHHBIMH MPSIMBIMH.

3amMmeuyasnue. 1) B sagavax mo 6osbielf yactu GbIBaeTr
JAOCTaTOYHO HAMTH TOJbKO AJIMHY IepIeHANKYJIsSpa MeXIY ABYMS CKpe-
MUBAIOIUMHUCS IIPSMBIME, a BOBCe He TpeOyeTcss HAXOAUTD ero IMoJo-
JKeHUe.

2) Tak kak CD napasienbHa TIJIOCKOCTH O, TO [JIsi HAXOMX/IEHUsI
PK nocraTo4YHO OIpefeNuTb PACCTOSIHKE OT IIocKocTd o 1o CD, T. e.
MOJXHO OIIyCTUTD IIePIeHJUKYJSIp Ha 3Ty IIJIOCKOCTb U3 JMI0O60H TOYKU
npsamoit CD, Hanpumep u3 D.

162



7/
| /B
=4

A D
Puc. 237 Puc. 238

3) Takum 06pa3oM, YTOObI HAUTH AJIMHY KPATYARIIero paccTosTHUS
MeX Iy ABYMs cKpenuBaioumucs npsimoivu AB u CD, dyepe3 npous-
BOJIBHYIO TOYKY ofHOM u3 Hux (Hanmpumep, AB) NMpoOBOAAT MpSAMYIO,
napaJsienbHyio Apyroi. Uepes aBe monydennbie npsambie (AB u EM)
IIPOBOJAAT NJIOCKOCTb. MckoMoll funHON 6yaeT ANUHA NepleHANKY Is-
pa, OIyIIeHHOro u3 J060# Touku npsiMoil CD Ha 3Ty IJIOCKOCTbD.

3anava 2. B xy6e ABCDA,B,C,D, HaiiiuTe paccTOSHHE MEXIY
nuaronanbio A;D mepeanei rpanu u auarosannio BC, 3aaneii rpanu.

Pem enue Tak xak aTu guaroHaau JieXxaT B IlapajjelbHBIX
TPaHsIX, TO UCKOMOE PACCTOSIHIE SIBJISIETCSI PACCTOSIHUEM MEX/Ay STHMU
rpausimu 1 pasHo C,D, (puc. 237).

KOHTpOJleble BOIIPOCHI

1. YTo mpUHUMAIOT 32 PACCTOSIHUE MEXAY CKPEeIIMBAIOMIUMICS Ipsi-
MBIMU ?

2. Kak MOXKHO HalTH pPacCTOSIHHE MEX/Y CKPeL[UBAIONAMUCS IPSIMbI-
MU @ U b, He IPOBOAS TIePIIEHANKYISIPA, KOHIBI KOTOPOTO JIeXaT
Ha 06euX CKPelIUBAIOIUXCS IPSIMbIX ?

3. Mlan xy6 ABCDA,B,C,D, (puc. 238).

a) Ipanu BB,C,C u DD,C,C umeror o6myio touky C. Hasosure
HUX IIepecevyeHUe.

6) Kakue pe6pa gaHHOro Ky6a MpUHA/IEXKAT [IaPaJIIeJbHbIM IIpsi-
MbBIM? IIepeceKaloUMMCs IPSIMbIM? CKPEIIABAIOIUMCS IIPSIMBIM?
B) Kakue pe6pa ganHOro Ky6a MepleHAMKYJISAPHBI ero IPaHsM?
Kakue pe6pa naHHOTO Ky6a IapaJijiebHbl ero TpaHsM?

r) HazoBure yruiel, Benuuusbl KoTopbix 90° u 45°.

1) Kaxue npsimeie, uzo6paskeHnble Ha prucyHke 238, mepecekaoTcst
C IIPsAMOM, KOTOPO# NPUHAAIEXUT JuaroHanb B D; ckpemuBaioTcs
C Hell; ImapaJsjiesbHbl ei?

e) KakuM nmockoctsim Ky6a MpUHAAIEXAT TOYKH A, A, M, O?
) C KaK¥MH IIOCKOCTMH Ky6a TipsiMast MK umeeT X0Tsl 651 OHY
06IIYI0 TOUKY?

3) Kakoil BUI MMEOT TPeyroJbHUKH B,BD, ACD, MKD, ABD,
AOB?
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A,

B.

JUIAAKTUYECKHUI MATEPHAJI

B xy6e ABCDA,B,C,D, pebpo paBHo a. Haiiaure paccrosinue
Mexay npsimpimu: a) AA, u BC; 6) AB u CC,; B) BD, u AB;
r) AC u BB,; 1) AA, u B,D,. [a; a; a; 0,5a+/2; 0,5a+/2 .]

1. IlocrpoiiTe o6l MepreHAUKYJISIP AUAroOHaIu Ky6a U pebpa,
He IepeceKalolero 3Ty guaroHaib. [ PaccMoTpute miockoctb, co-
Jep>Kallyio JaHHYIO JHArOHAb U apajjiebHy 0 JaHHOMY pe6py. ]
2. CTOpOHBI OCHOBaHHUSI MPSIMOYTOJIbHOTO IapaJsiiesielluliela paB-
Hbl @ 1 b. HalizuTe paccrosinie MeXX1y AAaroHaJbIO MapaJiesend-

ab
mefa ¥ He IlepeceKalolliM ee 60KOBBIM pe6poM. .
a p 1 peop l: [22 152 jl
3. Pe6po ky6a paBHO a. HalinuTe paccrosinue MexxIy HellepeceKa-

o a+3
IIUMUCA JHATCOHAJISIMU ABYX CMEXHDbIX rpaHeu. [T . Uckomoe

PacCCTOSIHUE PAaBHO PACCTOSIHUIO MEX/AY [apaJlleIbHbIMU CeYeHUSIMU
Ky6a, coep>XalliMy JaHHbIe JUAarOHAJH rpaHeil. ]



TJIABA XIII

§ 1. BBEAEHME JEKAPTOBBIX KOOPAWHAT B ITPOCT-
PAHCTBE

§ 2.IIPEOBPA3OBAHHME ®OUTIYP B IIPOCTPAHCTBE

§ 3. YIUIbI MEX Y ITPAIMBIMHU U IIJIOCKOCTSAMHU

§ 4. BEKTOPbBI B IIPOCTPAHCTBE

§ 1. BBEAEHHME JJEKAPTOBBIX KOOP/IUHAT
B IPOCTPAHCTBE

CIIPABOYHbBIN MATEPHAJ

1. Touka Ha mpsiMoil MoxxeT ObITb 3aJaHa OJHOU KOOPIHHATOI;
TOYKA Ha IIJIOCKOCTH OIIpe/elsieTcsl yXKe ABYMsI KOODAMHATaMH; TOYKa
B IIpOCTpaHCTBe 6y/ieT ompeensATbCs TpeMsi KOOpAUHATAMH.

2. Yro6bl TOBOPUTb O KOODAMHATAX TOYKU B IIPOCTPAHCTBE, HEOG-
XO/AMMO, IIpeX /e BCEro, BBECTH CHCTEMY KOOPAMHAT.

3. Cucmema xoopdunam 6 npocmpancmee COCTOMT U3 TpeX Tonap-
HO MepHeHANKYJISPHbIX Oocel:

a) BO3bMeM TpH B3aUMHO NepleHAUKYNSPHbIE IpSAMBIE X, Y, Z,
nepecekaomuecsi B oaHod Touke O (puc. 239);

6) mpoBefeM Yepe3 KaXAyIO Mapy STUX NPSAMBIX IJIOCKOCTD;

B) IJIOCKOCTD, IIPOXOASALIAS 4epPe3 IIPSAMbIE X U Y, HAa3bIBAETCS ILIOC-
KOCTBIO XY;

T) [Be APYrHe IJIOCKOCTH Ha3bIBAIOTCS COOTBETCTBEHHO XZ U YZ;

) IpsIMBIE X, ¥, Z HA3BIBAIOTCH KOOPOUHAMHBIMU OCAMU MITH OCSMH
KOOD/JMHAT, TOYKA UX IlepecedyeHuss O — Hauanom xoopounam, a 1mioc-
KOCTH XY, Y2, X2 — KOOPOUHAMHbIMU NIOCKOCTAMU;

e) Touka O pas6buBaeT Kaxaylo U3 Ocell KOOPAMHAT Ha JBe ITOJy-
NpsiMble — MOAYOCU. Y CIOBUJIUCH OfHY U3 HHUX Ha3bIBaTb NOJIOXU-
menvHou, a APYrylo — OMPUyamensHou.

4. Touyka, Jexxamasi Ha KOODJUHATHBIX MJIOCKOCTSX, MMEET XOTs
6bI OJHY M3 KOODJAHMHAT, paBHyIO 0.

5. Touku, nexairie Ha OCSIX KOOPAMHAT, UMEIOT XOTsI 6Bl JBE KO-
OpAMHATHI, paBHbie 0.

6. Havano xoopauHAT UMeeT Bce TPH KOOPAMUHATDI, paBHbie (.

7. Mexay tpemst yncnamu (¥; ¥; z) U TOYKAMM NPOCTPAHCTBA yC-
TaHaBJMBaeTcsl B3aMMHO OJHO3HayHoe cooTBeTcTBHEe. Kaxkgo# Tpoiike
4KCeJl COOTBETCTBYeT OfHA M TOJbBKO OJHA TOYKAa IPOCTPAHCTBA, H,
Ha060pOT, KaXX[10i TOYKe [IPOCTPAHCTBA COOTBETCTBYET €AWHCTBEHHAs
TpOMKa 4HCe.

8. KoopauHaTbl TOYeK 3alHCHIBAIOT B CKOGKaX psAOM ¢ GyKBeH-
HbIM o6o3HaveHneM: A(x; y; z). VIHoraa o603Ha4aloT TOYKY IIPOCTO ee
koopaunatamu (x; y; 2).
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Y23 Ayz
X2 Axz /]

Pnc. 239 Puc. 240

9. Paccmoanue mexdy deyms mouxamu M (x; y,; z,) m
M,(x,; y,; z,) onpenensiercs o popmye
MM, =d = \/(xz ) (% -u) +(5-2) .

10. B yacTHOM ciy4yae paccTosiHMe OT HaYaja KOODAMHAT [0 TOYKH
M(x; y; z) paBHo:

d=x?+y*+ 22,

3AJAYH C PEIIEHMSIMH

3amaya 1. Jaust Touku A (1; 2; 3), B (0; 1;2), C(0; 0; 3) u
D (1; 2; 0). Kakue u3 5TUX TOYeK JieXaT: a) B IJIOCKOCTH X¥; 6) Ha
OCH Z; B) B ILIOCKOCTH y2z?

Pemenue. 1. Y ToYek MIOCKOCTH XYy KOOPAMHATA Z pABHA HYJIIO
(cM. puc. 239). TTosToMy TONbKO Touka D JIeXUT B IIOCKOCTH Xy.

2. Y TOYeK IIOCKOCTH Yz KOOpAMHATA X paBHA Hyaw. [losToMy
Touku B u C nexaT B IJIOCKOCTH y2.

3. ¥V Touek ocu z 1Be KOOPAMHATHI X ¥ ¥ paBHBI Hyxw. [losToMy
TOJIBKO To4yKa C JIEKUT HA OCH Z.

3anava 2. /lana touka A (1; 2; 3). Hailgure KoopANHATHI OCHOBa-
HU TIePIIEHAUKY ISPOB, OIMYyIeHHbIX U3 3TOi TOYKH HA KOOPAUHATHbIE
OCH ¥ KOOpAWHATHBIE MJIOCKOCTH.

Pemenue. 1. OnumeM nogpo6Ho mocrpoenre Touku A, Koop-
AMHATBI KOTOpOo HaMm aaubl (puc. 240).

a) Ot Touku O OTKJIABIBAEM €JMHUIHbIH OTpE30K II0 OCH X, MOJIy-
qaeM Touky A, (1; 0; 0).

6) anee oT ToYKH A, IapasIelbHO OCH ¥ OTKJIA/IbIBAEM [BA €/IHU-
HUYHBIX OTpe3Ka, MoNMy4aeM TOUKy A, (1; 2; 0).

B) Hakonen, or Toukn A,, <«moHMMaeMCsl» BAOJb OCH Z Ha TPHU
e[MHUYHbIX OTpe3Ka, mosydaeM Touky A (1; 2; 3).
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2. IIOCTP&HBaeM IIOCTPOEHHDIE HaMU OTPE3KHU AO IIapaJiyeJenuiega

Ody i:gl,AyszAx .

KA A, A, uMeloT cooTBeTCTBeHHO KoopauHatel (1; 0; 0),
0; 2,0 u (0°0; 5).
4. TleprieHAMKyIsIpaMy, ONYIIEHHBIMU U3 TOYKU A Ha KOOpAMHAT-
Hble IIOCKOCTH, OyAyT oTpesku AA,, AA,, u AA,, (cM. puc. 240).
S. KoopauHaTel OCHOBaHUM MEPIEHUKYJISIPOB Ay Ay Ay, GynyT
(1; 2; 0), (1; 0; 3) u (0; 2; 3).
3anava 3. JJoxaxkute, YTO OAMH M3 BHYTPEHHUX YIJIOB TPEYTOJb-
HuKa TynoH, ecnu A(3; 5; 3), B(2; —1; 4) u C(0; =2; 1).
- Pemenwue. 1. HaliageM 11uHbBI CTOPOH TpeyroJbHHUKA 10 HOpMY-
JIe PACCTOSIHUS MeXAY ABYMST TOUKAMH:

2 2 2
d= \/(xz - xi) '*‘(!/2 - yi) ‘*’(22 - 21) ;
AB = J(2-3)" +(-1- 5 +(4-3)* =38,
AC = {J(0-3 +(=2-5) +(1-3)° =62,
BC =y(0-2) +(-2+1)° +(1-4)* = V14.
2. PaccMOTPHM COOTHOLIEHVE MEXAY YHCIAMH, BbIPaKaroulMMu
KBa/paTbl CTOPOH JaHHOTO TpPeyTOJbHHUKA:
a) 38 + 14 = 52, 62 > 52, 1. e. AC? > AB? + BC2.
6) Cregosarenpho, cropona AC JIeXHT IPOTHB TYNOro yria B.
3anava 4. Ha ocu z HafifuTe TOUKY, PaBHOYZAJIEHHYIO OT ABYX
touek A (-2; 1; 4) u B (3; 0; 1).
Pemenmue. 1. Touka M, nexamas Ha OCH 2, HMeeT KOODPJHAHATHI

(0; 0; 2).
2. Haligem paccrosiuusa AM u BM:

AM=‘/(0+2)2+(()—1)2+(z—4)2 =y2z? -8z +21,
BM = (03 +0+(z-1)° =vz2 —22 +10.

3. Cornacao ycinosuio AM = BM, nony4um ypaBHeHUE

\/22 -8z+21 = \/22 -2z+10.
4. Pemas sTo ypaBHeHue, Haii/ileM KOOPAUHATY 2z TOYKU M:

22 -82+21= 2 ?22+10, -6z=-11, z =%, W M(O; 0; %) .
3anava 5. Haiiqure xoopauHaTel Bepmuabl D mapasienorpaMma
ABCD, ecii KOOpAMHATBI TPEX APYTHX €ro BePIIMH H3BECTHDI:
A(2; 3; 2), B(0; 2; 4) u C(4; 1; Og'.
Pemenue. 1. Haligem koopauHatst Touku M cepeaunn AC o

dbopmynam

x+x, Y, 4tz |
x ’ y 2 ’ 2 b
_ 244 _ 3+ _ _ 240 _ L.
x == =3 y=-r —2,2-———2 1, wm M(3; 2; 1).
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2. [luaronanu mapasiellorpaMMa [1epeceKaloTcsl U TOYKOM mepece-
YEHHS AeJTcs noroJsam, T. e. Touka M € BD u BM = MD, Torja,

UCIONb3yss QOPMYNBI [Jisi HAXOX[JEHHs KOOPAMHAT cepefuHbl BD,
TIOMY YUM:

3=°+2”D, 2=’2+2yD, 1=4+22",T.e. x5, =6, y,=2, z,=-2.

3. Caenosartennno, D(6; 2; —2).

Konrposbanie Bompocs

- 3 4ero cocrouT mekapToBa CHCTeMa KOODAMHAT B IIPOCTPAHCTBE?

. Kak ompezensiioTcss KoOpAMHATBHI TOYKH B IPOCTPAHCTBE (‘1)3 IaHHOH
CHCTeMe KOOPJAMHAT)?

. it mo6oit mu Tpoitku wucen (x; y; z) cyliecTByeT TOUKa C STUMH
KOOpPIHHATAMM ?

. MoryT nu ABe pa3iuyHble TOYKH UMETb OJHHAKOBbIE COOTBETCTBEH-
Hble KOOPJAMHATHI?

. UeMy paBHO paccTosiHHe OT Hadajia KOOpAMHAT /[0 JAaHHOH TOYKH
Alx; y; 2)?

. UeMy paBHbI KOODAMHATBI CEpefHHBI OTPe3Ka C JaHHBIMH KOOPJAH-
HAaTaMH KOHIIOB?

. HeMy paBHO paccTosiHHe MeX[AY ABYMsl TOYKAMH C 3aJaHHBIMH KO-
OpAWHATAMH ?

. Kak mo xoopaunaram uernipex touek A, B, C, D ycTaHOBHTD,
SIBJISIETCA JIM YeTbipexyroibHuk ABCD napaJjesorpaMMoM?

WX N B s W N

AUJAAKTUYECKVI MATEPHA

A. 1. Kax pacronoskeHbl OTHOCHTEJIbHO CHCTEMbl KOOPAMHAT TOUKH
A(2; 0; 0), B(0; =5; 0), C(0; 0; —1), D(0; 2; 2), E(5; -5; 0)?
[Touka A nexurHaocu ¥, B — Haocu y, C — Haocu z, D — Ha
njockoct Yz, E — Ha mnockocru xy.]

2. Ormerwre Touku A(=3; 5; 1), B(1; —2; 4), C(2; 6; —1), D(4; 0; 3),
E(0; 7; 0).
3. Ha ocu y naiiaute Touky, paBHOyaneHHYIo oT Todek A(1; —=3; 7)

n BG; 7, -3). [(0; £ 0).]

4. Ha ocu z HaiiauTe TO4Ky, paBHOyAasIeHHYIO oT Touek A(4; —1; 2)

n B(O; 2 -1). [(0; 0; $).]

5. Haiiqure qiuHy oTpeska, HayaJo KOTOPOro B Hauaje KOOP.H-
HAT, a KoHell — B Touke (6; =2, 3). [7.]
6. Haiinure nnuny orpeska, coeguusiiomero Touku A(2; 0; —1) u
B(@3; -2; 1). [3.]

B. 1. IIpoBepsre, uTo TOukU A(3; —1; 2), B(1; 2; —1), C(-1; 1; -3),
D@3; -5; 3) cIy>XaT BeplimHamu Tpanemnu. Haiiawre miuubl ee

mapasenbHbIx cropo. [AB = 22, DC = 2422 ]
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2. JlaHbl TpH IIOC/I€JOBaTebHble BEPIIMHBI IapaJljieslorpaMMa
A (1; 1; 4), B (2; 3; —1), C (=2; 2; 0). Hajigure 4eTBepTYyIO
sepmuny D. [(0; 0; 5).]
3. Hoxkaxurte, 4To yriabl Tpeyronbuuka ABC ocrpble, eciu
A@3;-2;5),B(-2;1;-3),C(5; 1; —1).
4. Otpesok AB paspened toykamu C, D, E, K Ha nsitb paBHBIX
qacreii. VisBectHnl koopaunatht Touek C (3; —5; 7) u K (=2; 4; —8).
Hajiante koopauHAaThI ocTanbHbIX Todek A, B, D, E.

14, . 11, -, 4. . 1, ..
[A(?, -8; 12), B( Y 13), D(é-, 2 2), E( 5t 3)]

. Hoxaxurte, 4T0 YeTbipexyroabHuk ABCD c BepmMHaMHu
A (1;3;2), B(0;2;4), C(1;1;4), D (2; 2; 2) — napanienorpamm.
6. Jlaub KoopaMHATBHI oHOro KoHia otpeska A (2; 3; —1) u ero
cepequnbl C (1; 1; 1). Hafiaute KoopAMHATBI BTOPOroO KOHIA OT-
peska B (x; y; 2). [(0; —1; 3).]

B. 1. [lann Bepummanl A (3; 2; —1), B (5; —4; 7) u C (—1; 1; 2)
tTpeyronbHuka ABC. Bpluuciure AJMHY MeJWaHbl, IpOBeAeHHOMH

u3 BepmuHbl C. [\/?33]

2. B nuockoctu xy Haiiaute Touky D(x; y; 0), paBHOyAaseHHYIO
ot Tpex maHubix Toyek A (0; 1; —1), B (-1; 0; 1), C (0; —1;0).

1.1,
[('Z' g 0)]
§ 2. IPEOBPA3OBAHUE ®UTI'YP B IPOCTPAHCTBE

CIIPABOYHDBIN MATEPHAJ

1. IlousiTHe npeo6pa3oBaHus AJsi GUTYP B MPOCTPAHCTBE OIpe/e-
JISIeTCS TaK ke, KaK U Ha IJIOCKOCTH. :

2. KpoMe CHMMeTPHUH OTHOCHUTEJIbHO TOYKH M NPSMOM B MPOCTPaH-
CTBe, paccMaTpUBaeTcs IpeoOpa3oBaHME CHMMETPHUH OTHOCHTEJIBHO
IJIOCKOCTH. JTO Npeo6pa3oBaHie COCTOUT B caegymomeM. Ilycts oo —
IIpOM3BOJIbHAsI (PUKCHpoBaHHas miaockoctb (puc. 241). U3 Touku X
¢burypnl omyckaeM meprneHAukyasip X X Ha IJIOCKOCTb OL M HA €ro

TIPOJIOJIKEHUH 32 TOYKY X OTKJIa/biBaeM oTpe3ok X X', paBHbii X X .
3. IIpeo6pasoBanre, KOTOpPOE MEPEBOAMT

Toyky X B CHUMMeTpPHYHyIO eii Touky X', X

Ha3bIBAETCS NPe0OPA308AHUEM CUMMEMPUN

OMHOCUMENLHO NAOCKOCMU OL. ]

4. Ecau npeo6pasoBaHHe CHMMETPUH + X
OTHOCHTEJIbHO ILIIOCKOCTH O ITePeBOAUT (hH- / ! /
Iypy B ce6si, To Takasi GUTypa Ha3blBaeTCs t
CUMMEMPUYLHOY OTHOCHUTEJIBHO IIJIOCKOCTH O, l !

a IJIOCKOCTb O HAa3bIBAETCS MJIOCKOCMbIO X
CUMMEMPUL. Puc. 241
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5. [leuxenuem B IPOCTPAHCTBE HA3bIBAETCSI 1Pe06PA30BaHUE, TIPU
KOTOPOM COXPaHSIOTCSI PACCTOSIHUSL MEXAY TOYKAMH.

6. IIpeo6pasoBaHusI CHMMETPUH OTHOCHTENBHO TOYKH, IIPSAMOH U
IIJIOCKOCTH B IIPOCTPAHCTBE SIBJISIIOTCSI JBUYKEHUEM.

7. Ilpu nBUO>KEHMH B IIPOCTPAHCTBE IIPSIMbIE IIEPEXOIAT B MPSIMbIE,
MOJIyTIpsIMble — B IOJIYIIPSIMble, TUIOCKOCTH — B IIJIOCKOCTH, OTPE3KH —
B OTPE3KU M COXPAHSIOTCS YIJIbI MEXAY MOy PSIMBIMH.

8. Ilapanienvrovim nepenocom B MPOCTPAHCTBE HA3BIBAETCS TAKOE
npeo6pa3oBaHue, IPH KOTOPOM IpousBosibHast Touka (x; y; z) ¢ury-
pel nepexout B Touky (x + @; y + b; z + ¢), rne a, b, ¢ — mocTOSIH-
HBlE YHCIa [ BeexX Touek (x; y; z).

9. ITapannenbHbIil IepeHOC B IPOCTPAHCTBE 3a4aeTcsd GopMyTaMu

X=x+a,y=y+tb 2=2z+c,
BBIpaXKaloIM¥MI KOOPAMHATHI X', ¥', 2’ TOUKH, B KOTOPYIO MEPEXOJUT
touka (x; y; z) npu mapairenbHOM IIepeHoce.

10. CgoiicTBa mapasiesbHOro mepeHoca:

— MapaJlJIeJIbHbIH ITepeHoC ecTb ABHYKEHHE;

— IIpH NapalljieIbHOM IlepeHoCce TOYKH CMEIIAlOTCsI 10 Hapaijielib-
HbIM (MM COBIaAatolyM) IPAMBIM Ha OJHO U TO XK€ PACCTOSIHUE;

— IIpH IapajjeJbHOM TiepeHoce KaXK/as IpsiMasi IIepPeXOAUT B Ia-
pasrenpHyIo eif npsimyio (unu B ce6s);

— KaKoBbI 6bl HU 6bIM TOYKH A U A’, CyIiecTByeT eJUHCTBEHHBIH
mapaJle/IbHblii TIepeHoc, IIPM KOTOPOM TOYKa A MepexomuT B ToU-
Ky A’;

— [iBa NapaJlJelbHbIX IepeHoca, BbIIIOJHEHHBIE I10CJIe10BaTENb-
HO, AalOT NapaJuleJbHbIA MepeHoc;

— nmnpeo6pa3oBaHue, O6paTHOe INApaJIeJIbHOMY IIEPEHOCY, eCTb
napassenbHbId ITepeHoc.

11. IIpu mapaJiesbHOM IlepeHOCE B MPOCTPAHCTBE KaXKAasi IJoc-
KOCTb IIePEXOJUT J160 B ce6s1, 1160 B NapaielbHYIO el II0CKOCTb.

12. IIpeo6pasoBaHue mo06KsI B IPOCTPAHCTBE ONpPENENSETCS TaK
JKe, KaK ¥ Ha IJIOCKOCTH.

KouTpoabHbie Bompocs

. Kakoe npeo6pa3soBanue ¢puryp HasbiBaercs ABUKeHHEM?

. Uto Takoe npeo6pa3oBaHie CAMMETPUH OTHOCHTEIbHO IJIOCKOCTH ?

. Moryt nu npu npeo6pasoBaHMH CHMMETPUH OTHOCHTENBHO ILIOC-
KOCTH HEKOTOpble TOUYKY (UTYPBI OCTaBaThCA HEMOABMXXHbIMU? I 1e
JIEXKAT 3TH TOYKH ?

4. JlaiiTe ompe/je/leHNe Iapase]bHOTO mepeHoca. Ilepeunciute ero

CBOcCTBA.
5. MoryT nu npu mapajsiesbHOM IepeHOCe KOOPAMHATHI TOYEK OCTa-
BaTbcsl 6e3 U3MEeHEeHHs ?

w N —
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§ 3. YIJIbI MEXKAY INTPAMBIMHA U IIJIOCKOCTAMHA

CIIPABOYHDBIN MATEPHAJ

1. [lBe mepecekalomuecsi IpsiMble a
06pasyIoT CMeXXHble ¥ BepTHKaJbHbIe /
yribl. BepTukaibHble yIibl paBHbI, a A
CMeXXHbIe YTJIbl JOIIOJHSIOT APYT APY- / i / O 7

ra go 180°. YrioBasi Mepa MeHbBIIErO / {")9 - a /
M3 HUX Ha3bIBAETCS Y210M MEKOY Npsi-
MbLMU. e

2. Yron Mexx 1y NepIeH UKy ISpHbI- Prc. 242
Mu TpsiMbiME paBed 90° mo ompenesne-

HUIO.

3. Yron Mexjy mapanselbHbIMH IPSMbIME PaBeH HYJIO.

4. Yenom mexdy CKpeususarouuMucs npsiMoiMu Ha3biBaeTcsl yToJ
MeX/y TIepeceKaioNMMUCs Napaijie bHbIMA UM MPSMBIMH. DTOT yroa
He 3aBUCHUT OT TOTO, KaKHe B3SIThI [epeceKalomuecs IpsMble.

5. CkpeumuBalouuecst npsiMble WHOTAA HA3bIBAIOTCS MEPIIEHAMKY-
JISIPHBIMHU, €CJIM YTOJ MeX/y HuMHU paBeH 90°.

6. IlpsiMasi @, o6pa3oBaHHAsl U3 OCHOBAaHHH IepIEHIVKYJSIPOB,
OIIyIIeHHBIX M3 TOYEK IIPSIMOM @ HA IJIOCKOCTb, HAa3bIBAETCS MPOEK-
yuet npsamoti a na naockocms (puc. 242).

7. Yenom mexoy npsmoti u na0cKocms10 Ha3bIBAETCS YTOJ MEXIY
9TOM TIpsIMOM W ee TpoeKLuell Ha MaockocTb (cM. puc. 242).

8. Yezon mexoy naparrensnoimu npamol u nA0CKOCMbI0 CYUTACTCS
PaBHBIM HYJIO, @ Y20/ MEXOY NEPNEeHOUKYAAPHbIMU NPAMOU U NIOC-
xocmovto — paBHbIM 90°.

3AJIAYM C PEIEHMSIMHU

3anava 1. Touka A OTCTOUT OT IJIOCKOCTH Ha paccrosiuuy k. Haii-
AWTE JIUHDbI HaKJIOHHBIX, IPOBeJeHHbIX U3 3TOH TOYKM II0J CIeLYIO-
MMM yriaMu K mwiockocrad: a) 30°; 6) 35° B) 60°.

P e u e H u e. Tpeyronvuuk AA'B npsimoyronbubiii (puc. 243).
OcTpblii yros 8TOro TpeyroJbHUKA, MPOTHBOJIEXanmi Kartetry A'A =
= k, paeen 30° (coorBercrBenno 35°, 60°). IosTomy

A'A k k 2k

a) AB = sin 30° sin 35°’ B) T sin60° Y3

3anaua 2. Otpe3ok quuHON 10 M mepecekaer IJIOCKOCTH, KOHIIBI
ero HaxojATcsi Ha paccTosiHud 2 u 3 M oT niockocty. Haiiaure yron
MeX/Yy JaHHBIM OTPE3KOM M IIJIOCKOCTBIO.

Pemenune 1. AA' Ly, BB Ly, snauut, AA' || BB’ (puc. 244).
ITIpoBeneM niockoctdb B, comepkamyio npsivbie AA’ u BB'. Paccmor-
puMm ABB'M B mnockoctu B. BB' =3, £ B=90° a £/ BMB' = o —
HCKOMBIH.

2k; 6) AB =
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A M A& s’y
— 2
[+
A c
Puc. 243 Puc. 244

2. Tlposoaum AC 1L BB'. B npsiMmoyrosibHoM Tpeyronbauke ABC
AB=10,BC=BB + BC=BB + AA'=5

3. Hckompiit yron o = £ BMB' = £ BAC, sino = i—g = 0,5.
CnepoBarenbHo, o = 30°.

3anava 3. [[se nmnockoctu nepecekatorcs nox yraoM 40°. Touka A,
JIeXKAIas B OJHOM U3 STHX NJIOCKOCTeH, OTCTOUT OT BTOPOMH IJIOCKOCTH
Ha paccrosnuu k. Haiiaure paccrosiHue oT 5To# TOYKH 1O NpsIMOiL
nepeceyeHns IIOCKOCTEMN.

Pemenwue. 1. Ilyctb o u p — ganHbIe MI0OCKOCTH U A — TOUKa,
Jexamast B miockoct# o (puc. 245). Onycrum nepnenaukyasp AA
Ha IJIOCKOCTb B M mepneHAUKYJIsip AB Ha mpsaMyio ¢, O KOTOpOii
II€PECEKAIOTCST MJIOCKOCTH.

2. Ilo Teopeme o Tpex meprenaukysipax A,B L c. Yron npu Bep-
UIKMHE IIPSAMOYIOJIbHOTO TpeyronbHuka ABA, pasen 40°. Vimeewm:

AAL _ k
sin 40° ~ sin 40°

3. Taxum o6pasoM, paccTosiHMe OT TOYKH A [0 TPsMOI C PaBHO
k

sin 40° °

3anaua 4. Yepes cropony AB tpeyronbuuka ABC npoBejeHa mioc-
KOCTb 0, 06pasyiomas ¢ IIOCKOCTbIO TPeyroJbHUKa yroa ¢. Vs Bep-
munHel C onymen neprnenaukynsip CC, Ha miockoctb o. Haiigure
nnomanp tpeyroapHuka ABC,, ecnim mumomaab tpeyronbHuka ABC
paBHa k.

Puc. 245 Puc. 246
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Pemenue. 1. IIposegem Boicory CD Tpeyrombuuka ABC
(puc. 246), Torna

Susc = 3 AB * CD = k.

2. Tlo Teopeme o Tpex mepmneHAuKynspax npoekuuss C,D 6yner
BbIcoTo# TpeyronbHuka ABC,, a yron CDC, 6yner paBen erIy MeX-
ny nnockoctsimu ABC u o, 1. e. CDC, = (p.

3. W3 npsimoyronbHoro tpeyroabuuka CDC, naiinem Boicoty C,D =
CD - cos @, 103TOMy ILUIOUIAAb Tpeyronbnmca ABC, 6yner paBHa

S=-Z—AB-C1D=—2-AB°CD~cosq>=kcoscp.

KoHnTpoJbHbIe BONPOCH!

1. Kak ompegensieTcs yros MexAy NepeceKaiolIMMUCS NPSIMBIMU B
IIPOCTPaHCTBE?

. Kakx ompenensieTcst yron Mexxay CKpeIBaONIUMUICS TIPSIMbIMH ?

. B xakoM ciyyae ckpeliMBaiouiuecs MpsiMble Ha3bIBAIOTCS TEPIIEH-
JVKYJISIpHBIMHU ?

. [laiiTe ompeseneHue yria Me>XXAy IPsSIMOH U IIJIOCKOCTBIO.

. Kak mocrpoutb yrom Mexxay HaKJIOHHOH U IJIOCKOCTBHIO?

(S0 w N

JMAAKTUYECKHIT MATEPHA

1. Touka A oTcToMT OT miIocKocTH Ha paccrosiHuu k. Haiigure
JAJMHY HaKJIOHHOH, NpOBeJeHHOM M3 3TOM Touku mox yriom 60° k

2k
IIJIOCKOCTH. [73']

2. 113 TOYKH, OTCTOSIIIEN OT IJIOCKOCTH HAa PACCTOSIHUY @, IPOBEJIe-
Hbl [IBe HaKJOHHbIE, 06pa3ylolye ¢ IJIOCKOCThIO yriabl 45° u 30°, a
Mexay coboii mpsiMoii yrosn. Haiiute paccrosiHuie MeXXIy KOHIaMH

HaKJIOHHBIX . [a\/g 1

3. Uepes kaTeT paBHOGEAPEHHOTO MPSIMOYTOJIbHOTO TPEYIOJMbHUKA
IIpoBeJeHa IJIOCKOCTb MO yrioM 45° ko BropoMy Katery. Haiigure
yToJ Me>XAy THMIIOTEHY30H U 3Toil miaockocrbio. [30°.]

4. VI3 ToukH, OTCTOSIIIEN OT IJIOCKOCTH HAa PACCTOSIHUY @, IIPOBE/Ie-
HbI [Be HaKJIOHHble, 06pa3yollyie ¢ MJIOCKOCTbIO Yyroa 45°, a Mexay
co6oit yron 60°. Haiimute paccrosiHme MeXXAy KOHLIAMH HAKJIOH-

abix.[a 42 .]
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§ 4. BEKTOPBI B TIPOCTPAHCTBE

CIIPABOYHBII MATEPHAJI

1. B mpocrpaHcTBe, KaK M Ha IJIOCKOCTH, 8EKMOPOM Ha3bIBaeTCs
HanfaBneHbeﬁ OTPEe30K.

. Tak >xe Kak ¥ Ha IUIOCKOCTH, OIIPEJEJISIIOTCS] OCHOBHbIE ITOHSTHS
A7 BEKTOPOB B IIPOCTPAHCTBE: aGCOJIOTHAsI BEJIMYHHA BEKTOpA, Ha-
IIpaBJIeHHe BEKTOPa, PABEHCTBO BEKTOPOB. :

3. Koopdunamamu Bextopa c HavanoM B Touke A, (x,; y,; z,) n
KOHIIOM B TouKe A,(%,; Yy; 2,) HA3BIBAIOTCS YHCAA Xy — Xy, Yp — Yy,
22 - Zl'

4. Cymmod eexmopoe a(a; a,; az) u b(b;; by, by) naspiBaercs
sektTop c(a, + b;; a, + by; a; + by).

5. IIpoussedenuem eexmopa a(a,; a,; a3) Ha YUCAO0 A Ha3bIBaeTCs
BeKTOp MA@ =(Aay; Aay; Aay).

6, Cxarapnom npouseedenuem eexmopoé (a; a,; a;) u
(b; b,; by) HasviBaercs wmcno @by + a,b, + azb;. Tak xe Kak ¥ Ha

IJIOCKOCTH, CKaJIsIPHOE IIPOU3BeleHHe BEKTOPOB PABHO ITPOH3BEAEHHUIO
HX a6CONIOTHBIX BeJIMYMH HAa KOCHHYC yIjla MeXAy BEKTOpaMH.

7. Kak 17151 BEKTOPOB Ha MJIOCKOCTH, B IIPOCTPAHCTBE UMEET MECTO
pasnoxenne a(a,; ay; a3) = a,e, +ae, +aze;, Te e,, €,, €5 —
eJWHUYHbIe BeKTODPbI, NMeION1e HalpaBieHUusi KOOPANHATHBIX ocel.

8. VI3 ompenesiennsi KOOpAUHAT BeKTOpa ¥ U3 (POPMYJIBI [N pac-
CTOSIHMSI MeXX/Jy TOYKAMH C 3aJJaHHBIMH KOOpAMHATaMM ciexyer ¢op-
MyJia [Jisi aGCOIOTHON BeJUIMHBI BEKTODA:

2 2 2
[4B| = 4B = (x5 - x4)? + (y5 - 94)* + (25 - 24)",
WM eclId @ (a1 ; Gy a3), TO MOAYJIb BEKTOpa paBeH KOPHIO KBaJpaTHO-
My H3 CyMMBI KBaJpaTOB €ro KOOPAWHAT:

ld = Ja? +d} +43.

3AZ1AYH C PEHIEHUAMH
3anava 1. [aub tpu Touku A (1; 0; 1), B (—1; 1; 2), C (0; 2; —1).

Haitpure Touxy D(x; y; z), eciu u3BecTHo, uTo: a) BekTopbl AB u
CD paeHbr; 6) cymma ekTopoB AB u CD paBHa HyJeBOMy BEKTODY.

Pemenue. 1. E=((—1—1);(1-—0);(2—1)) = (—2; 1; 1).

2.CD = (-0 y-2+D)=(x y-2; 2+1).

a) CD = AB osHavaer, yTox =-2,y—2=1,z+ 1 =1; Takum
o6pasom, uckomas touka D (-2; 3; 0);

6) AB+CD =0 osnauder,utox—2=0,x=2; (y-2)+1=0,
y=1;,(z+1)+1=0, z=-2; cnegoBartenvuo, D(2; 1; =2).

174



3anava 2. Ilpu KakuX 3HaYEHUAX M U 7 JaHHbIE BEKTOPbI KOJLIH-
ueapuol: a) @a(2; n; 3) u b(3; 2; m); 6) a(m; 2;5) u b(1; —1; n);
B) a(m; n; 2) u b(6; 9; 3)?

Pew e H ue. V3 TeopeMbl 0 KOJITHHEADHOCTH BEKTOPOB CIEAYET,
YTO y KOJITMHEADHBIX BEKTOPOB COOTBETCTBYIOIIME KOOPAMHATHI HpPO-

IIOPIIMOHAJbHBI. 3alNIIeM COOTBETCTBYIOI(ME MPOIOPIUH, U3 KOTO-
pbIX HallleM m U n:

)E—E—E az-—ﬁ n—-.4_1,12.—_3_ m:g-
B 3T T OTKYA 3=, REg 3 E 2’
. m_ 2 _35 _ __g_
6)—1—-—:7—;, OTKyAa m = =2, n=~3;

2
B) %=—9’5=§, oTkysa m = 4, n = 6.
_ 3apava 3. HaiifuTe equHUYHDbINH BEKTOP, KOJIIMHEAPHbIH BEKTOPY
a(2; 1; -2).

Pemenue. 1. EIMHUYHDIMYA Ha3bIBAIOTCSI BEKTOPDI, a6COMIOTHAS
BeJIMYMHA KOTOpbIX paBHa 1.

2. B obmewm cryyae eciu faH Bextop a(a,; a,; d3) M KonntuHeap-
HbI eMy eJUHUYHBIH BekTop €=Aa, To |e|=|A|-|g|=1, orkyna

1
EEEN
M=

3. B nanHoM ciyvae a(2; 1; =2), crenoBaTenbHO,

ld=ya? +d? +a} =Ja+1+4=3m

EReEs
3’3 3 3" 3 3)

3anava 4. ann g8e Touku A (1; 0; 2) u B (—1; 1; 1). Haiigure
KOOD/JMHATBI eJHHIMYHOro Bektopa € (&; b; ¢), KoJInHeapHOro BeKTo-
PY AB ¥ OIMHAKOBO C HHM HAIPABIEHHOTO.
 Pemenue. 1. 3agava pelllaeTcs TaK JKe, Kak 1 3ajadya 3, TOJbKO

1
HYXHO B3aTb A > 0, Torga »

" TaBl’
2. 4B(=2; 1; -1), |[AB|=Va+1+1=16.
. S
3. Torga }»—I_A;' 7
. 2 AB-(_2. 1 _1
4. VckoMmbiil BeKTOD e—}»AB—( AN 76')
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_ 3apaua 5. IIpu xaxom 3HaveHuy 7 faHHbIe BekTopHl @ (2; —1;3) 1
b (1; 3; n) nepneHAUKYISAPHBI?

Pemenue. 1. YcroBue nepnesauKyJIsSIPHOCTH ABYX BEKTOPOB
onpenensiercst popmynoit ab = 0.

2. CocraBuUM ypaBHEHHUe [JIs1 N: ab=2-1+(-1)+3+3-2=0,
OTKyJa n = % .

3agava 6. [aubi uernipe Touku A (0; 1; -1), B (1; —-1; 2),
C (3; 1;0), D (2; =3; 1). Haiiaure xoCcHHYC yria o MeXAy BeKTOpa-
Mu AB u CD.

Pemenwue. 1. Ha ocHOBaHMM TeOpeMbl O CKAJIIPHOM IPOHM3Be/e-
HUHU BeKTOpOB HaiiieM & * b no Qopmyie

a-b= |a[ |b| cos a. )

2. KoopauHaTel BeKTOpa AB x=1-0-=1, y=-1-1=-2
z=2-(-1) = 3, Toraa m = "12 +(—2)2 +3% = J14.

3. KoopaunaThl BekTOpa CD x=2-3=-1, y=-3-1=-4,

z=1-0=1, Torga

[CDI = y(-1)° +(-4)° +1* = V1B,

4. U3 dopmynnr (1) Hasinem:

cos a:iﬁ T.e. cos a="("‘)+(—2)-(—4)+3-1=
laBl-lcol” V14 418
-5 _57
Ty 21

KonTtposbabie Bompocht

YTto HaspiBaeTcs BeKTOPOM B IIPOCTPAHCTBE ?

Yro Takoe HyJIeBOd BeKTOp?

Yro Takoe aGCONIOTHASI BeJINYMHA BEKTOpA? HAIIPABJIEHME BEKTOpa?
B xakoM ciiy4ae BeKTOpPbI Ha3bIBAIOTCS PaBHBIMHU?

Kak B KOOpJHHATAX 3aIMCHIBATD YCIOBHE PABEHCTBA BEKTOPOB AB
u CD? .

Kak HailiTu a6CcoNiOTHYI0 Belu4YuHy BekTopa AB ? Bekropa
a(a,; ay; as)?

7. Kak onpeaensiercsi cyMMa BeKTOPOB awuc?

R el e

o

8. Kak reomeTpuyecKH CBsi3aHbI MeX/Jy CO00if BEKTOPBI @ U Ad ?

9. Kak 3amucaTpb ycloBHe KOJJIHHEAPHOCTH ABYX BEKTOPOB B KO-
opAMHATax ?

10. Yro Takoe ckalsipHOe IIPOM3BEAEHHE ABYX BEeKTOPOB?

11. KakoB reoMeTpHyecKuii CMbICJ CKAJISIPHOrO [IPOU3BEJEHHUS] BEKTOPOB?

12. KakuM 06pa3oM MOXHO YCTAHOBUTD I1epPIIeHUKYISIPHOCTD BEKTOPOB?
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JMAAKTUYECKHI MATEPHAJI

. Jlan Bextop @ (1; 2; 3). HaiiauTe KOOpAMHATHI KOHIIA KOJLJIMHEAD-
HOTO eMy BeKTOpa, eCJId ero HayaJo B Touke A (1; 1; 1), a xoHen

B IJIOCKOCTH xy.[(%; %; 0)]

. Ilpu Kakux 3HaYeHHAX kK M C [JaHHbIE BEKTOPbI KOJJIMHEAPHBI:
a) a(2¢3), b(3;2k);6) a(k; 2 5), b(1;-1;0); B)alk; c; 2),
b(6; 9; 32 [a) c= 5, k= 12;6) k=-2c=-25
B) k=4,c=6.] _

. Bektopet @ u b o6pasymwor yron 60°, a BeKTOp ¢ UM IlepleHAUKY-
nsiper. Haiigure a6conioTHYI0 BeIHYUHY BeKTOpa a+b+ec.

[,/a2 PP +|a|.|b|]

. HPH KaKHX 3HAYEHUSX C JaHHbI€ BEKTOPDbI nepneHzmnymprI:

a) a(2; —-1; 3), b(1; 3; ¢); 6) alc; =2; 1), b(c; 2¢; 4);
B) a(4; 2¢; 1), b(~1; 1; ¢)? [2) =; 6) 2; B) 4]

. Enunu4ynbie BeKTOpHI 2, b, ¢ o6pasyloT momapHo yriabl B 60°.

Haiifure yron o Mexay BekTopamu: a) ¢ u b+c;6) a u b—c.
1. —qQ°
[a) cos o = Wil 6) o =90 ]

. VI3 Bepmmnbl A Tpeyronbauka ABC BoccTaBieH NepHeHIUKYJIsp
AD k mmockocTH TpeyroabHuka. Haiiiute KOCHHyC yTia ¢ Mexay
BeKTOpaMHu BC u BD, ecn yron ABD pageH o, a yron ABC
paBeH B. [cos ¢ = cos o - cos B.]
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§ 1. MHOTOTPAHHBIE YIJIBI

CIIPABOYHBIN MATEPUAJ

1. deyzpannsim yriom HaspiBaeTcst purypa, o6pa3oBaHHast AByMsi
HOJLYIIIOCKOCTSIMU C O6Ieli orpaHuYuBaoonied ux npsmoit (puc. 247).
[MonynnockocTy Ha3BIBAIOTCS ZPAHAMU, & OTPAHMYUBAIONMAS MX IIpS-
Masi — pe6pom ABYTPAHHOTO YTJa.

2. IInockocTb, MepIeHANKY IsIpHAs pe6py ABYTPAHHOTO yTJia, TIepe-
CEKaeT ero rpaHu II0 ABYM IOJYIPSMBIM. YT0J, 06pa30BaHHBINA STUMHI
HOJIYIPSIMBIMU, Ha3bIBACTCS AUHCUNHbIM Y2NlOM 08YZPAHHO20 Ye/d.

3. 3a mepy Osyzpannozo yzaa npuHEMAeTCS Mepa COOTBETCTBYIO-
I[ero eMy JMHEHHOro yria.

4. Tpexzpannvim yznom (abc) naspiaercss purypa, cocTaBleHHas
u3 Tpex maockux yrios (ab), (be), (ac) (puc. 248). Dtu yris: HaswI-
BAIOTCSI ZPAHAMU TPEXTPAHHOTO YIJia, a UX CTOPOHBI — pebpamu.

5. O6mas BepmIMHA MIOCKHX YIJIOB HA3bIBAETCS GEPUUHOU TpeX-
TPaHHOIO yria.

6. [lByrpannbie yrinl, o6pa3oBaHHble IPAHSIMH TPEXTPAHHOTO YT,
Ha3BIBAIOTCS J6YZPAHHbIMU Y2AAMU MPEXZPAHHOZO Y2Id.

7. B TpexrpaHHOM yrile KaXkAblil IIIOCKMH YroJ MeHbIIE CyMMbI
[ABYX JPYTHX IJIOCKUX YIJIOB.

8. B BDINYKJIOM MHOrOrpaHHOM yIJie CyMMa BceX ILJIOCKHX YTJIOB
MeHbIne 360°.

A

Puc. 247
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Puc. 249 Puc. 250

3AJJAYH C PEHIEHMSAMU

3anava 1. IIpsimast AB npoxoaut yepe3 Touku A u B, nexamue B
ABYX B3aWMHO NEePHEeHAUKYJAPHBIX ILIocKocTaX o 1 B. Ilepnenauky-
JISIPBI, OIlyIIeHHbIe U3 ToYeK A ¥ B Ha JIMHHUIO ITepeceyeHHsl MI0CKOC-
Teit o ¥ P, cooTBeTcTBeHHO paBHBI 2 M 3 cM. Haiinute oTpesox AB u
€ro IPOeKIMH Ha JaHHBbIE IIJIOCKOCTH, eCIM PACCTOSIHHE MeXAY OCHO-
BaHUSIMU IepIIeHAUKYJISIPOB PABHO d.

Pemenuel. YcioBuio 3aayn oTBe4aeT pucyHoK 249.

2. OueBugno, AD — mpoexius orpeska AB Ha nnockoctb o, CB —
MpoeKusi orpeska AB Ha IIOCKOCTD 3.

3. lnsa Haxoxpaenusi orpeskoB AD, AB u BC paccmorpuM Tpe-
yronbauku ACD u ADB.

4. B npamoyronpHoM TpeyronbHuke ACD runortenysa AD =

=JAC? +CD?, 1. e. AD = J4 + .

5. B npsamoyronbHoM TpeyronbHuke ADB runorenysa AB

=JAD? + BD?, 1. e. AB = {13+ a*.

6. BC HaxoauM u3 npsiMoyrosbHoro Tpeyronbiuka ACB (Tak Kak
AC 1L B):

BC=VAB> - AC? =13+ a® -4 =9+ .

3anava 2. 113 Touek A u B, nexaumux B pasnuuHbIX PAHSAX ABY-
TPaHHOrO yIJIa, OIyIleHbl NepieHaAuKynsapbl AA, u BB, Ha pe6po yria.
Haiinute AB, ecu AA, = 3a, BB, = 2b, A{B, = k v [ByrpaHHbIii yroua
paBeH oL

Pemenue. 1. YcnoBuio 3agaun orBeyaer pucyHok 250.

2. Ilposesnem npsameie A,C | BB, u BC I A,B,; u3 5TOro nocTpoe-
Hust caenyer, yto A;C LA B, u ZCAA = a.

3. Ilpsimast A B, nepnieHUKy IsIpHA ILTOCKOCTH Tpeyronbuuka AA,C,
TaK KaK OHA [epIeH/NKYJsSPHA BYM IPAMbIM B 3TOH IIocKocTH AA,
u CA,. CnenoBatenbHo, napasiensHas el npsiMas BC Toxe nepnes-
AUKYJISpHA TIOCKOCTH Tpeyronpauka AA,C.

Taxum o6pasoM, TpeyroabHuk ABC mpsIMOYroJbHbIH € IpPSMBbIM
yrinom C.
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4. ITo Teopeme kocunycoB anst TpeyronbHuka CA A nmeem AC? =
=AA?+AC?~2-AA;- A,C - cosa=9a%+4b2—2+3a+2b+ cos o=

= 9a? + 4b2 — 12ab cos .
5. Ilo Teopeme Iludaropa us npsimoyronpsoro tpeyronpiuka ABC

umeeM AB = \/AC2 +BC? = \/902 +4b% —12ab - cos o + k2.

_ 3amava 3. Ha rpanu aByrpansoro yria Benwumuoil B 30° gaHa
touka C, ynaneHHasi oT pe6pa Ha paccrosuue k. Hafiqute paccrosiaue
OT 3TOU TOYKHU [0 APYro# rpaHM.

Pemenue. 1. YcrnoBuio 3agaun yAOBIETBOPSIET PUCYHOK 251.

2. Iposenem CBlou CD La,tne B € o, D € a (a — pebpo
ABYTPaHHOTO yTIJia).

3. Ilo TeopeMe o Tpex mepreHAUKYJIsipaXx oTpe3ok BD meprenau-
KynspeH pe6py a. Torgza £ BDC — nuHeHHbIH yroa AaHHOTO ABY-
rpaHHOro yria, u 1o ycuosuwo CD = k, £ BDC = 30°.

4. Us npsamMoyroabHoro tTpeyroabiuka BDC BC = CD - sin 30° =

k
=’2’ 1 €CTb UCKOMO€ DACCTOSAHME.

3anava 4. B tpexrpannom yrie EABC mnockuii yron BEC nps-
Moit, a gBa apyrux yrana AEB u AEC cogepxat o 60°. Ilnockocts o
IIpoBe/JeHa TaK, YTO OTCeKaeT OT pebep TpH paBHbIX oTpe3ka EB, EA
u EC. HaiiauTe BequynHy ABYrpaHHOro yrna npu peépe BC.

Pemenue. 1. YciaoBuio 3agaun oTBe4aeT PUCYHOK 252.

2. Tak xak BE = EA u £ BEA = 60°, cie[0BaTeJIbHO, TPEYroJb-
HuK ABE paBHocTOpOHHMH, 3HauuT, BE = BA. AHaJIOrMYHO [OKa3bI-
Baetcst, uTo EA = AC, torna EA = EB = EC = AB = AC.

3. Ilocrpoum nuHelHbIA yron AByrpanHoro yria npu pebpe BC.
Hnsa sroro us sepmunsl E npoeegem ED | BC u touky D coegunum ¢
toukoit A. Tak xak AD L BC, 1o yron ADE u ecTb IMHeHHBIH yrou
HCKOMOTO [BYT'PAaHHOTO yIJia.

4. O6o3navast EA = EB = EC = AB = AC uepes k, umeem ED =
=DA = DB u ED? + BD? = k2.

Taxum o6pasom, DE? + AD? = AE?, a sto o3Hayaer, uto Z ADE =
=90°.

3anaua 5. TunoreHy3a NpsIMOYroJbHOrO TPEYTOJNbHHMKA JIEKUT B
IIJIOCKOCTH O, & KaTeTbl HaKJIOHEHbI K Hell mox yriamu ¥ 4 ¢. Haiiaure
yroJ MeK[y IJIOCKOCTbIO TPEYrojIbHHKA U IJIOCKOCTHIO OL.

Puc. 251 Puc. 252
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Pemenune 1. YciaoBuwo C
3aJla4y OTBeyaeT PUCYHOK 253.

2. IIpoBeseM B TpeyroJbHUKE /Si\
ABC Boicoty CE L AB u cupo- o> B
exTHpyeM TpeyroapHuk ABC Ha £
IIJIOCKOCTD O {CM. PHCYHOK).
3. ITo TeopeMe o Tpex meprieH- 3
nuxynsipax DE | AB, cnenoBa- A o
(¢4

TenbHO, yron CED — nuHeiHbIl
YTOJI HICKOMOT'O IBYTPaHHOLO yIia
nipu pebpe AB. OH xe siBIsieTCS
OCTPBIM YTIJIOM IPSIMOYTOJIbHOTO
Tpeyronbuuka CED.

Puc. 253

4. O6osnauum CD uyepes k. Torna AC = ;%7 U3 TpeyroJbHUKa
ACD, BC = ﬁ u3 tpeyronpauka BCD u AB = k

re—
sin y + sin @

><\/sin2 Y + sin® ®.
S. Tak xak AB + CE = AC - BC, to0

AC-BC ksiny sin ¢ k
CE = = =
AB

k siny sin ¢ \/sin2 Y+ sin? ¢ \/sin2 Y+ sin? [0}

6. Utak, B Tpeyrompuuke CED xater CD =k, rumnorenysa
CE = —oe—
J. 2 .2

sin” y + sin ¢
CnenoBatenpHo, sinCED =CD : CE = \/sin2 Yy + sin? Q.
7. W3 mony4eHHOro paBeHCTBA BU/HO, YTO IpH J06bix 0 <y < 90°

u 0 < ¢ < 90° mosKOpeHHOe BbIpa’kKeHHE IMOJIOKHUTENbHO; CIIe0Ba-
TeNbHO, pellleHHe IIPU STUX yCJIOBUSX CYIIecTBYyeT M eAUHCTBeHHO. B

JacTHOcTH, ecau y + ¢ = 90°, To Jsinzy + sin? (90—7) =

= ‘/sin2 Yy + cos’y =1 u sin CED = 1. Dro O3HayaeT, YTO ILJIOC-
KOCTb Tpeyrojbauka ABC neprneHANKYJIsipHA JIOCKOCTH OL.

KoHTpobHbIE BOMPOCHI

1. Yro Ha3biBaeTcsl ABYTPAHHBIM YIJIOM, ero pe6poM U TPaHSIMH ?

2. Yto Ha3bIBaeTCs JIMHEHHDbIM YIJIOM [ABYIPAHHOTO yria?

3. Uro Ha3bIBaeTCss TPEXIPAHHDBIM YIJIOM, €ro BepIIMHOM, pe6paMu 1
TPaHsIMU ?

4. BepHbl U cleAyiomue yTBePXK/IeHUS:
a) mepeceveHHe ABYTPAHHOTO YIJla U TJIOCKOCTH, TIepIIeH IUKYJISp-
HOH ero pe6py, Ha3bIBaeTCsl JUHEHHBIM YIJIOM [BYTPAHHOTO YIJIa;
6) Ka>XX/blii JBYTPaHHBIH YToJl OTpaHUYeH ABYMS IIOCKOCTSIMHU, Ha-
3bIBa€MBIMHU €0 T'PaHSIMHU;
B) BeJHYMHOH [ABYTPAaHHOTO yIJa Ha3blBAETCS BEJMYMHA €ro JIH-
HeHHoro yria?
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AUAAKTHYECKUIT MATEPHAJ

1. Paccrosinue ot Touku M [0 rpaHeii NIpsAMOro ABYTPaHHOTO yIia
paBubl 6 u 8 M. Haiiaute paccrosiue or Touku M g0 pebpa.
[10 M.]

2. [Isyrpannbiit yron paBeH 45°. Touka M neXuT B ofHOH rpaHn
Ha paccTosiHUM R oT Apyroii rpanu. Haliqute paccrosinue ot Toukn

M no pebpa. [k;‘/Z‘]

1. Konubl orpeska AB nexaT Ha IpaHSX NMPSMOTO JABYTPAaHHOTO
yrna. IIpoekuuu orpeska Ha rpanu pasHbl BA, = 13 M, AB, =9 &;
ero npoexuusi Ha pe6po pasHa A, B, = 5 M. Haiiqure AB. [15 M.]

2. Tpeyronbauk ABC c npsiMbiM yrioM C 06pasyeT ¢ ILIIOCKOCTBIO
M nByrpannbiit yron 45° (AC nexwur B M). Karer AC = 2 M, a
runorenysa AB orHocutcst k katery BC xak 3 : 1. Haiiaure pac-
CTOsiHHe OT BepuiuHbl B no nmiockoctu M. [0,5 m.]

3. /lBa paBHOGepeHHBbIX TPEyroJbHMKA MMEIOT oblllee OCHOBAaHHE,
a IJOCKOCTH MX o6pasyioT yroa 60°. O6mee ocHOBaHHE paBHO
16 cM, 60KoBasi CTOpOHa OJHOTO TpeyroJbHHKa paBHa 17 cM, a
60KOBbIE CTOPOHBI PYrOT0 B3aUMHO IlepleH UKy IsipHbl. Haiiaure
PACCTOsTHHE MeXXy BepIIMHaMU TPeyroNbHUKOB. [13 cM.]

1. Y TpexrpaHHOro yria ABa IUIOCKMX yIJIa OCTPbie M PaBHBI O, a
TpeTuit yron paseH y. Haiifure AByrpaHHbie yribl @, IpOTHBOJIe-
JKallye NJIOCKUM YTIJiaM o, ¥ yrol [ MexXJy IJIOCKOCTBIO Y M IIPO-

Y
tgf . _cosa
THBOJIEJKAIIUM pPeGpoM. | cos¢p = P cos B = —
005-2*

2. Y TpexrpaHHOro yIjia OAMH IJIOCKMIi yron paseH y (y < 7),a mpu-

JIe)Kalue K HeMy AByI'PaHHbIE YTJIbI paBHBI (p(cp < ;) Hatimure qBa

JApPYTHX TJIOCKMX YIJIa 0. U yrou B, Ko-
TOPBI 06pa3yeT ILIOCKOCTD YTJIa Y C IIPO-
THBOJIeXauluM pe6pom. [tg o =
¥

tg—
-5

cos @

;tgB=tgo sin%; yKa3zaHue K

3ajaye Ha pucyHke 254.]

Puc. 254



§ 2. MHOTOTPAHHHUK

CIIPABOYHBIN MATEPHAJ

1. Mnozozpannux — aTO Takoe TeJO, MOBEPXHOCTb KOTOPOTO CO-
CTOMT U3 KOHEYHOro YHCJA IUIOCKHX MHOrOyronbHukoB (puc. 255).

2. OTpe3oK, COeAUHSIOMMI [Be BEPUIMHDBI, He JieXKamue B OXHOM
TPaHM, Ha3bIBaeTcsi JUGzOHALI0 MHOTOTPAaHHMKA. Tak, Ha pHCyHKe 255
orpe3ok BD, — muaroHaib KyG6a.

3. [uazonanrvrot naockocmsio Ky6a Ha3bIBaeTCs MIOCKOCTb, IPO-
Xofsmas 4epe3 ABa 60KOBbIX pe6pa Ky6a, He JeXXalluX B OJHOM rpa-
Hu. CedeHue, IMOJyYeHHOE OT IlepeceYeHHs] JUArOHANBHOMN ILIOCKOCTH
C TpaHsIMU Ky6a, HasbIBaeTcs OuazonansHom ceuenuem. Ha pucynke 255
BB,D,D — nuaroHa/lbHOe CeYyeHHe.

4. MHororpaHHMK Ha3bIBAETCSI 6bINYKIbIM, ECTI OH BECH PACIIOJIO-
JKEH 110 OJHY CTOPOHY OT KaXX[OH W3 ero rpaHei.

KoHTpoabHbIe Bompochl

1. Yro Ha3bIBaeTcsi MHOTOIPAHHUKOM?
2. CkonbKo rpaHeii, peGep, BepIlyH, JUaroHaseil UMeeT Ky6?
3. Kakoii MHOrOrpaHHHK Ha3bIBaeTCs BBIYKJIbIM?

§ 3. MIPU3MA

CIIPABOYHbII MATEPHUAJI

1. ITpu3moii Ha3bIBaeTC MHOTOTPaHHUK, KOTOPBIH COCTOUT U3 ABYX
MJIOCKWUX MHOTOYTOJIbHHKOB, JIeXKAIIUX B PasHBIX IJIOCKOCTSIX M CO-
BMeIl[aeMbIX IapajiieJbHbIM IIePeHOCOM, U BCEX OTPE3KOB, COEANHSIIO-
IUX COOTBETCTBYIOIIHE TOYKM ITUX MHoroyronbuHukos (puc. 256).
Muoroyronpauku ABCDE u A,B,C,D.E, Ha3blBalOTCS 0CHO8AHULMU
IpU3Mbl. MHOrOYTOJIbHUKH AAJ?J?, héié C, ... (mapannenorpamMmbr)
HA3BIBAIOTCSI H0K0BbIMU 2PAHAMU TIPUIMBI. (S’I‘p&SKH AA,, BB,, CC,, ...
Ha3bIBAIOTCS 60K06bWMU pebpamu. Ilepnerukynsip HH,, onymieHHbIH

B[ C’
A
|
i/
I //
| /
3 AN —
-~ ~
7~ S
A o
Paic. 255 Puc. 256
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43 KaKoi-HUOYAb TOYKH BEPXHEr0 OCHOBAaHMS Ha IJIOCKOCTb HUXKHErO
OCHOBaHHsI, Ha3bIBaeTCsI BbICOTON IIPH3MBI.

2. TlpusMa Ha3bIBAETCA MPEYZONLHOU, YEMbIPEXY2ONLHOU U T. I,
KOr/la €€ OCHOBaHHE — TPEYTOJIbHHK, YeThIPEXYTOJbHUK U T. [I.

3. TlpusMa HasbIBaeTcst HAKIOHHOU, eclH ee 6OKOBbie pebpa He
NepIeHANKYISPHbI OCHOBAHUSIM.

4. Tlpusma HasbIBaeTcs mpamow, ecnu ee 60KOBble pe6pa IepreH-
AUKYJISIDHBI OCHOBAaHHSIM.

. Ilpuama HasbiBaeTcst nPa6unbHO, ecM OHA IPsIMasi U €€ OCHO-
BaHHUsI — IIPaBUJIbHbIe MHOTOYTOJIbHHKH.

6. ITnouwads nosepxnocmu NpU3Mbl — 3TO CyMMa ILIOIadel BCex
ee rpaHei.

7. IInowads 60K060% MOBEPXHOCTH — 3TO CyMMa ILJIOMajfell Beex
6GOKOBBIX I'paHel.

8. IlnockocTb, mepleHAMKY/IsSIpHAsS K 60KOBOMY pe6py IIpH3MbI,
nepecekaer ee rpany. IlosydeHHbIN B ceueHMN MHOrOYTOJIbHUK Ha3bl-
BaeTCsl NEPNEeHOUKYASPHOIM CEUCHUEM TIPUSMDI.

9. Ilnomaab 60KOBOI TOBEPXHOCTH MPSIMOM NIPU3MBI PaBHA IPOU3-
Be/leHHIO IIepHMeTPa OCHOBAHHS Ha BbICOTY mpuambl (Ha AnuHY 60KO-
BOro pe6pa), T. e. S = PH.

3AJAYH C PELIEHMSAMH

3azaua 1. B ky6e c pe6poM @ IPOBEAEHO CeYeHHe Yepe3 CepeAuHy
pe6ep AD u B,C; u pepmunbl A, u C. Haiiqure miomaap ceveHus
(puc. 257).

Pemwenue. 1. s npsaMoyronbHoro 'r;:/gyronbnnxa MCD, B
koropoM CD = a, MD = %, Haiinem CM = %‘
2. Ho, A,E = EC = CM = MA, = 2«2/-_5

3. Tak kak AE || MC, 3nauur, A, ECM — poM6. Ero guaronann
ME = DC,, u nostomy ME = Ya* +a* = aV2. »

4. Orpesok A,C — puaroHa;b Ky6a, M, Clie[OBaTeJbHO, AC =
=va® +a® +a* = a\3.

A ¥
8
1 _ D
- ”//
-
”’/ //
A A7 ¢
3 |
E
B8
Puc. 257 Puc. 258
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3anaya 2. OcHOBaHMEM IIPSIMOH TPEYTOJBHOH INPHU3MBI CIIY>KHT
IIPSIMOYT'OJIbHBII TPEYTONIbHUK C THIIOTeHY30d, paBHOM 3 M, H OCTPBIM
yrioM o. Uepe3 rumoreHy3y IIpoBefieHa IIJIOCKOCTb IOJ yrioM B X
IIJIOCKOCTH OCHOBAaHMsI. DTa IJIOCKOCTb IlepeceKkaeT 60KOBoe pe6po
TIpU3MBI, BbIXO/sIlee U3 BepIIMHbI IPSIMOTO yria ocHoBaHus. Haiiau-
Te mwromanp cevenus (puc. 258).

Pem e Hue. 1. U3 npsamoyronsHoro Tpeyronbuuka ABC (LC =
= 90°) BC = 3 sin a.

2. U3 mpsmMoyroapHoro tpeyroabHuka ECB  umeem EC
= BC sin (90° — o) = 3 sin & cos & = 1,5 sin 2.

3. I3 mpsamMoyrombHoro Ttpeyronbauka EDC wnaxoaum ED
EC _ 3sin2a
cos B 2cosP

4. HaxonuMm miomanpb cevyeHUs

S=—1-AB-ED=—1--3-3Sln2a — 9sm2a.
2 2 2 cos B 4 cos B

3axaya 3. /luaroHasp IpaBUJIbHON YeThIPEXYTONBHOMR IIPH3MBI PaB-
Ha Rk ¥ HaKJIOHeHa K GOKOBOM rpaHu mox yriaom o.. Haiure nuomanp
60KOBOI IIOBEPXHOCTH TIPH3MBbI.

PemeHue. 1. YciaoBuio 3a5a4u oTBeYaeT pUCyHOK 259.

2. Ilo ycnosuio 3anauu DB = k.

3. Tax xak D,C, nmepnenauxynspHa k rpanu BCC,B,, To BC,
sBJsieTcs nmpoekuumeit nuaronanu DB, nostomy £ D,BC, = a, a Tpe-
yronbauk D,C B npsaMoyroabHblii ¢ npsaMbiM yriaom C,.

sox — 4aH, rie a — cropoHa ocHoBaHusi, H — BbicoTa IpH-

5. Tenepb HaXo[UM, 9TO S, pop = %ME -AC =

3MBI.

5. W3 npsamoyromnbHoro tpeyronbauka D,BC, maxomum D,C, =
=a=rksina, C.B=Fkcoso.

6. U3 npamoyronbHoro Tpeyronbuuka BB,C, Haxoqum BB, = H =
= ‘/BC12 - B,C? = VE?2 cos? o — k? sin? o = kv/cos2a.

7. CnenoBaTtenbHo, S = 4aH = 4k sin o - kJcos2a =
=4k? sin o * Vcos 2o

8.3amMevanue. tga=

6ok

DG _BG
BC, BCG
BC, — rumorenysa, cle0BaTelbHO, & < 45°, ¥ M03TOMY cOS 20 BCer-
12 TIOJIOXKUTEJIEeH.

3anaya 4. OcHOBaHHEM IIPSIMOIL TIPU3MBI CILY>KUT IPSIMOYTONbHUK .
HaiiuTe niomagb 60KOBOM TOBEPXHOCTH IPU3MBI, €C/IU JUArOHAJb
IIPU3MbI, paBHasI R, cocTaBisieT ¢ GOKOBBIMY I'PaHSIMU YIJIbI O U f.

Pemenue. 1. YciroBuio 3agaun orBedaeT pucyHok 260.

2. Tlo ycnoputo BD, = k. Tak kak npusma npsiMoyrosbHaasi, To BC
nepnenaukynspHa kK rpaau DCC,D,. CunenoBarenbro, D,C — mpo-
exkuus quaronanu DB, a £ BD,C = au £ BCD, = 90°. Ananoruyso
ADB = Bu £DAB = 90°.

3. Sex =2(x+ y)H, tne x = BC, y=ABu H = D,D.

<1, t. e. B,C, — Karer, a
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4. U3 npsMoyronbHoro tpeyronbhuka BD,C naxomum BC =
k sin o.

5. U3 mpsiMoyrombHoro Ttpeyrompuuka AD,B Haxoaum AB =
k sin B.

6. KBagpar auaroHanu JaHHOM IpHU3MbI PaBeH CyMMe KBaJpaToB
ero usMepenuii, 1. e. BD,>= BC? + AB? + D,D?, orkyna

H=‘/k2—xz—-y2 =Jk2—kzsin2a—kzsm26=

= kyJcos? a-—sinzﬁ - k\/1+cozs2a _ 1—c;s2[3 _

=k /E"Sz“;__ﬂ = kyfcos(ow + B) cos(caw — B).

7. CrnenoBaTtenbHO,

Seox = 2(x +y)H = 2(ksino + ksin ﬁ)chos(a +B)cos(a — B) =

= 4k% sin%g-cosg';—ﬁ‘/cos(a +B) cos(ax — ).

8.3 amMeuanue. Ilo cBolicTBy Tpexrpansoro yrna £ ABD, +
+£DBC> ZABC, 1.e.90°— B+ 90°— o > 90°, yuim o + B < 90°.

KonTpoJbHBIE BOPOCHI

1. MoxeT 11 oJHa M3 GOKOBBIX IpaHell HAKJIOHHON IPU3MBI GBITH
MepIeHAUKYJISPHON IIJIOCKOCTH OCHOBAHHS ?

. Mosxer s cymecTBoBaTh HaKJIOHHAsi IPU3Ma, JBe GOKOBbIE I'PaHU
KOTOPO¥ TIepIeHAUKYJSPHbI IIIIOCKOCTH OCHOBAHMS ?

. CKOJIbKO AMaroOHaJIbHBIX CeYeHH MOXKHO IIPOBECTH B Ky6e?

. IMeem Mopgenb HakIoHHOM npusmbl. Kakue pasmepsl HE06X0QUMO
OIIpefeNuTb, YTOObI BBIYMCIIMTD IJIOIIaJb GOKOBOM IIOBEPXHOCTU
IIpU3MBI ?

. Uro Takoe BBICOTA MPU3MBDI?

. Uro Takoe guaroHaJb IPU3MbI?

. Uro Takoe AMaroHaJbHOE CeYeHHe [PU3MbI?

. Kakas npsiMast HasbIBaeTcs1 IPsIMOM, HAKJIOHHOM ?

. Kakas npusma HasbiBaercsi IpaBUJIbHOMN ?

W N

NoNo JbN Ne ) Rd |
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A.

2

AUJAKTUYECKHUA MATEPHMAJ

1. Pe6po ky6a paBHO ¢. Haiifure paccrosiHue oT BepIIMHBI Ky6a
a6
RO €ro [UaroHaju. [ ~3 -
2. B mpaBu/IbHOH YeTHIPEXYTONbHON NMPU3Me MJIOMALb OCHOBAHHS
paBHa 144 cM?, a Bbicota paBHa 14 cM. Haiiurte auaronanb sToit
npusMbl. [22 cm.]
3. Haiinure nuaroHanp NMpaBHJIBHON YeTHIPEXYTOJbHOM IIPH3MBI,
ec/lM AWaroHajlb OCHOBaHHUsI paBHa 8 cM, a quaroHajb 60KOBOI
rpanu paBHa 7 cM. [9 cM.]
4. B npaMoii TpeyronbHO IpU3Me CTOPOHBI OCHOBaHHMS paBHbI 10,
17 u 21 cM, a BpIcoTa mpu3mbl 18 cM. Hailiaure nomanb cedenus,
IIPOBeJIEHHOr0 Yepe3 60KOBOe Pe6po M MeHbIUIYIO BbICOTY OCHOBA-
Hus. [144 cm2.]
5. OcHOBaHHEM IIPSIMON NIPU3MBI CIIYXHT POMG, MUATOHANM IIpH-
3Mbl paBHBI 8 U 5 cM, BbicoTa 2 cM. Haiizute cTopoHy ocHOBaHHA.
[4,5 cm.]
1. B TpeyronbHoii mpusMe (HaKJIOHHOIA) PacCTOSHUSA MeXAy GOKO-
BoiMHU pebpamu 37, 13, 40 cM. Haiiqure paccrosiue Mexay 601b-
medl GOKOBOH TPaHbI0 M MPOTHBOIOJIOKHBIM GOKOBBIM Pe6pOM.
[12 em.]
2. B npsiMoii TpeyronbHOM pu3Me CTOPOHBI OCHOBAHHUS OTHOCSITCS
kak 17 : 10 : 9, a 6oxoBoe pe6po paBHO 16 cM, maomAaLb MOMHOM
TIOBEPXHOCTH 9TOH MpU3Mbl cofepxut 1440 cm?. HaitauTe cTropoHb
ocHoBaHUSA. [34 cM, 20 cM, 18 cm.]
3. OcHopanmeM mpsiMOil NPU3MBI CIYXHUT paBHOGEAPEHHBI Tpe-
YTOJIbHHK, Y KOTOPOro 60KOBasi CTOPOHA OTHOCHUTCSA K OCHOBaHHIO
Kak 5 : 6. Bpicota npuaMbl paBHa BBICOTE OCHOBaHHS, OIyIIeHHOMH
Ha ero 60KOB¥f0 CTOPOHY; IJIOMaAb IOJIHON IOBEPXHOCTH COJAep-
xuT 2520 cm?. Haiiaure pe6pa npusmbi. [25 cM, 25 cM, 30 cM,
24 cm.
4. Ilnomanp HauGOJbINEr0 JUATOHANBHOTO CEYEHHMsI IPABUJIbHOM
IIeCTUYTOJIbHOI Npu3Mbl paBHa 1 M2, HaiiauTe miomanb 60K0BO
HIOBEPXHOCTH Npu3aMbl. [3 M2.]
1. B npaBumbHOI TpeyroabHOH MpusMe MpoBeJeHa IIOCKOCTb de-
pe3 CTOPOHY HMDKHEro OCHOBAaHUSI U Yepe3 CepeJHHYy MPOTUBOIIO-
JIo3xHOro 6okKoBoro pe6pa. Ilnomanb MoIyYeHHOro cedeHHsT paBHA
k, a yron npu ero BepmuHe paBeH o.. HaifiauTe maomazns 60K0BoM

24kJsin(30°+g—) . Sil\(30°-—%)

cosZ
2

IIOBEPXHOCTH ITPU3MBI.

2. BpicoTa npaBUIbHON TPeyrosibHOi NpusMbl paBHa H. Ilpsamas,
COeIMHSAIONMasi IIEHTP BEPXHEro OCHOBAHMS C CEPEJUHON CTOPOHbBI
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HMDKHEro OCHOBaHMsA, HAaKJIOHEHa K IIJIOCKOCTH HM)KHEro OCHOBaHHUS
nox_yriom o. HaliauTe miomaipb mMosHO# MOBEPXHOCTH IIPH3MBI.
[6 6H2ctg asin(45°+a)

sina
3. Bricora NpaBHJIbHOH TpeyroibHOM mpusMbl paBHa H. Uepes
OIHO U3 pebep HUXKHEro OCHOBAaHHSI U IIPOTHUBOIIONIOXKHYIO €My Bep-
IIMHY BEPXHEro OCHOBAaHUsI IpoBefeHa miockoctb. Haligute mio-
oiagb cedyeHHsl, €CIAM YToJl ero IpH 3aJaHHON BeplIMHE IIPU3MBbI

H?sina .
aBeH O.| gsin(3004% )« o

P 85m(30 +—2—)sm(30°— 5)

4. B mpaBu/IbHON TpeyroJbHOH IpU3Me Yros MeXAy AXAroHaJbio
60K 0BOJ1 IpaHU U Jpyroii 60KOBOIi rpaHblo paBeH o.. Haiigure mio-
majab 60KOBOH ITOBEPXHOCTH IPU3MBI, 3Hasl, YTO pe6pO OCHOBAaHHMS

[3k2Jsin(60°+a) sin(60°—ot)
paBHO k. sinc :

§ 4. MAPAJIVIEJIEITMIIEY

CIIPABOYHDBII MATEPHAJI

1. IMapannerenunedom HaspiBaeTcsi NPU3MA, Y KOTOPOH OCHOBa-
HHUSIME CJLy>KaT NapaJjuiesorpaMmsl. Ilapannenenuneap!, Kak ¥ BCAKue
IIPU3MBI, MOTYT ObITb IIpPsIMble ¥ HAKJIOHHBIE.

2. U3 ompesenennii cienyer:

— Yy mapaJuiellellMIeJ]a Bce IIeCTb FpaHell — MMapaJiesorpaMMbi;

— Yy mpsiMOro IapaJesieliuiieqa 4eTbipe GOKOBble TpaHM — IMIpsi-
MOYTOJIbHHMKH, 2 ABa OCHOBaHHWS — MapaJijieIorpaMMBbl;

— Yy IpsIMOYTOJIbHOTO MapaJljieslenuie]a Bee ecTb FpaHell — Ips-
MOYTOJIbHUKH.

3. B no6oM napainenenumnese:

— IIPOTHUBOIIOJIOXHbIE TPAHH PABHBI M IapaJljieJibHbI;

— [UATOHAJH [IePeceKaloTCsi B OJHOM TOYKE M JeJISTCs B Hell moro-
JIaM.

4. KBagpat AMHBI AUArOHAJM NIPSIMOYTOJIbHOrO Napajuiesienunena
paBeH CyMMe KBaJ[paTOB TPeX €ro U3MepeHHH.

5. Bce amaroHany IpsSMOYTOJIbHOTO MapaJijie/ielue]a PABHbI.

3AJAYM C PEHIEHUAMHU

3anmava 1. B npsiMoM mapasiesenuese CTOPOHBI OCHOBaHUS 3 U
6 cM, a onHa u3 amaroHanedl ocHoBauusi 4 cM. Haiigure 60apmyio
AMaroHaj b napalljeleluea, 3Has, YTO MeHbIIasi AUAroHajb o6pa-
3yeT C IJIOCKOCTBIO OCHOBaHHs yros 60°.

Pemenue. 1. Ycnosuo 3agauu oTBeyaer pucyHok 261.

2. Tax xax OCHOBaHMeM IPSIMOTO IapaJJieNeNuIesa CIy>XXKUT Ia-
pajjiesiorpaMM, a y napaJjjeJorpaMMa cyMMa KBaJpaToB JWaroHaJei
paBHA CyMMe KBaJApaTOB ero CTOPOH, TO HeM3BECTHAs AMATOHalb PaB-

Ha
AC =V2-32+2.62 - 4% =74 > 4.
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Puc. 261 Puc. 262

3. VI3 npamoyromnbHoro Tpeyroibuuka D B,B HaiineM pe6po

BB =4tg60° =443 .
4. Bénpmast amaroHaib napaJijeyenurnena A1C SIBJISIETCSI THUIIOTE-
Hy30il npsiMoyrosibHoro Tpeyronbhuka A,C,C, Toraa

AC=4C? +CC? =V74+16 3 =122 cm.

3anaya 2. B npsiMmoyronbHoMm napasnenenunene AD =3, DC = 4,
CC, = k. Yepes pe6po C,C u cepeauny AD npoBejeHa MJIOCKOCTb
ceyenus. Halinure niomanb ceveHus napasienenumnega (puc. 262).

Pememnwue. 1. Ilyctb E — cepeauna otpeska AD. ILiockoctb
EE,C,C nepnenaukynsipua miockoctd ABCD (oHa mpoxonut gepes
npsmyto CC,, a CC, nepreHAuKyJIsIpHA IIOCKOCTH ocHoBanus1). Cie-
nosarenbHo, EE,C,C — mnpsMOYTOJNbHUK.

2. Haiigem niiomazp npsiMmoyronbunka EE,C,C:

§=EC-CC,.

Tpeyronpank EDC npsiMoyronbHbiii ¢ npsimbim yriaoM EDC, ED =

= 1,5, Haiigem EC:

EC =42 +152 = J1825.

Torpa nnomans EE,C,C

S =k-4/1825.

3anaya 3. Haiiure niomans 60KOBON NOBEPXHOCTH IPSIMOYTOJIb-
HOro0 mapaJesienuneja, AMaroHaab KOTOPOrO paBHa R M COCTAaBJISIET C
IIOCKOCTBIO OCHOBAHHSA YTOJI O, a ¢ 6oJiblileil 6OKOBOM rpaHbIo yrou B
(puc. 263).

Pememnne 1. Io ycrosuio BD, = k. Ilpoexuneii BD, Ha
ILIOCKOCTb OCHOBaHuUs siBasiercss BD, nostomy £ DBD, = a..

2. Ecin DC — 66npmas CTOPOHAa OCHOBAHHUS, TO DCC,D, —
60sbIIast TpaHb.

3. Tak kaKk napaJisielenume/ IpsiMOyTrombHblit, To BC L DC C,D,, u,
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Puc. 263 Puc. 264

cnefoBatenbio, D,C — mnpoexmuss BD, na nnockocts DCC.D,, a
£4BD,C = .
4. W npsAMoyronbHOTO Tpeyronbuuka BD,C Haxonum:
BC =k sin pu CD = k cos B.
5. U3 npsimMoyronbHoro tpeyronsuuka DD, B naxogum H = k sin o.
6. /3 npsIMOYrolbHOTO TPEYTOJbHHKA Cl‘)D1 HaXOJUM:

DC = JD1C2 -DD? = sz cos’ B - k?sin’a =
= kyJcos(B — o) cos(a + B).

7. HaxonuwM nomasb 60KOBOH IIOBEPXHOCTH:
S, =@BC+2DC)-H = 2k2(sin[3 + yJcos(B - a)cos(o + B)) sina.

8 3amMevaHue sina= %,cosﬂ= %‘—,HOCD1>H,
noatoMy cos B > sin o, mam sin (90° — B) > sin «; 90° — B > o;
o+ f < 90°.

3anayva 4. OcHoBaHueM mapaJijienenunesa CIyXHT poM6 cO CTOPO-
HOM @ u ocTpbIM yriioM o. BokoBoe pe6po, nmpoxoasiee yepe3 BepIiu-
HY 3TOTro0 yIja, paBHO k U 06pa3yeT co CTOPOHAMH OCHOBaHMsI, IIPOXO-
AsIuMU depe3 aTy BepmmHy, yrasl (@ < 90°). Haiigure BbIcOTY
napaJulesienuea 1 miomaab ocHoBanus (puc. 264).

Pemenue 1. U3 ycroBus 3agauu cropoHa pomba AB = a,
ocrpbiit yron DAB = o. u 60koBoe pe6po AA, = k.

2. W3 pepmunbl A, omyckaeM mepneHaukynsiphl A,E Ha ocHoBa-
uue, A/ M u AT Ha croponn! pom6a. Touku M u T coeaunensi ¢ E.

3. ﬁo yenosuwo £ AAT = £ A/AM = ¢. 3 paBeHcTBa Tpeyrosb-
nukoB A,AT u A,AM (nio runorenyse k u yriy ¢) Bbitekaer, 4To AM =
= AT. 1'10 TeopeMe o Tpex nepneHaukyiaspax AM L ME u AT L TE,
U, 3HayuT, TpeyroabHuku AEM u ATE npsimoyronbhbie U pasHbl (110
runorenyse AE u MA = TA). loatomy AE femvr yron o momonam,
T. €. BbicoTa A E majaer Ha auaroHanb pom6a AC.
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4. U3 npsamoyronbHoro Tpeyroabnuka A AT umeem AT = A A X
X cos @ = k cos ¢. I3 npssMoyrosbHOro Tpeyronbnmca ATE HMCEM

AE = AT _ kcosg
COSE COSg
2 2

W3 npsamoyroabHoro Tpeyronbuuka AAE nMeem:

2 2
AE=H=JAA?— AE? = [p? Koo

2(1
COS™ — 2
k 2a 2 "k \/1+cosa 1+cos2¢
= ‘fcos ——cos“ ¢ = - =
o 2 o 2 2
COS— COS—
2
k
=— sin{— +cp sin (p—— .
COS;
5. Ilnmomanpb ocHoBanusa S, = a? « sin o.

6.3amevanue. Ilo CBOI/ICTBy IJIOCKUX YTJIOB TPEXIPAHHOTO

yrna A umeem L A/ AB+ LAAD > ZBAD, 1.e.9+t 9> a, ¢ > %
Hanee, £ AJLAM + L AJ/AT + ZTAM < 360°, 1. e. 2¢ + o < 360°,

a
+ — < 180°, mosToMy moaKOpeHHOe BbipaXkeHue 6ouibie 0.
3 y P p

3agauya 5. B npsiMom mapasiesnenuiiese CTOPOHBI OCHOBAHHS PaB-
HBI @ ¥ 2a, yron Mexxay Humu 60°. HaiiquTe ero quaronanm, sHas, 4To
MeHbIIasi U3 HUX COCTaBJISIET C OCHOBaHMEM yros 45°.

Pemenue. 1. YcroBuio 3aauu y/I0OBIeTBOPSIET PUCYHOK 265.

2. Ham Tpe6yerca naittu A,C n B,D.

3. VI3 npsiMOyrosbpbHOro Tpeyronbﬂnxa B,BD umeem:

B.D?* = BD2+BB” €))
BD natinem us tpeyroipauka ABD:
BD? = AB? + AD? - By L
— 2AB + AD cos 60° = 3a2, \
T. e. BD = a3 — 510 MeHpmas auaro- A, \
HaJb, TaK KaK OHA JIEXWT IPOTHB OCT- It S
poro yrna. BB HaiiieM U3 TpeyroJIbHHU- I \\\\
Ka BB,D: B),.__.\_. C
BB, =BD -tg45°=av3-1=av3. | /7 ocus?
A6027 7
IToncraBum 3Hauenus BD u BB
B (1), Torma A D
B,D?=3a%+3a%=6a2%, B.D=av6 . Puc. 265

191



4. U3 npamoyroabroro Tpeyronbauka AA,C uMeem:
AC?=AC2+ A A2 (2)
W3 napannenorpamma ABCD umeem AC? + BD? = 2(AB? + AD?)
(cymMMa KBajfpaToB AMAaroHazedl paBHa CyMMe KBaJpaTOB CTODPOH),
IO CTaBUM H3BECTHbIE 3HAYEeHHS, TOTAA HMONYIHM:

AC? + 3a2 = 2(a® + 4a?), AC? = 7a?,

AA=BB=av3.
TMoxcrapum snaverus AC u A A B(2):

AC*=Ta + 32> = 10, AC=a10.

KOH’I’pOJH)Hble BOIIPOCHI

UYrto Ha3bIBaeTCs MapaJiyiellelUIesoM ?

Kaxkoe cBoiicTBo y fuaroHaseil mapaJssesenumnena?

Kaxkoii mapasenenumnes Ha3bIBaeTCsI IPSIMbEM, IIPSIMOYT'OJIbHBIM ?
UeMy paBHBI AMArOHANU MPSIMOYTOJIbHOTO Mapalljie/leNunea, ecau
WU3BECTHBI €r0 U3MepeHuUsl ?

Kak mamenuTcs miomajib MOJHOI TTOBEPXHOCTH Ky6a, eclii yBesu-
YUTD ero pe6po B ABa pasa?

Bcesikne mm [Ba AMaroHalbHBIX CeYeHHs IapaJjuieielldilefa Iepece-
KalOTCs 110 €r0 AUAarOHaJsIM?

. Mo’xHO 7 yTBep>KAaTh, YTO B IPSIMOM IapaJsiielieNuIle[ie Bce Jua-
TOHAJIbHbIE CeYeHHsI — IPSIMOYTOJIbHUKH ?

N 9 Ae

! AUAAKTUYECKUIT MATEPHAJ

A. 1. V3MepeHus IpsSIMOYTOJIBHOIO MapajljieNenuneja paBHbI 6, 4 u
12 M. Haitaute auaronasnp napaJenenumnesa. [14 m.]
2. VaMepeHust KoMHaTHI paBHbl 6, 8 u 3 M. HaliguTe nuomanb Bcex
ee rpateil, mona u moroska. [180 M2.]
3. Inomags mMONHOM MOBEPXHOCTH IMPSIMOYIOJbHOTO IapaJiielie-
numesa papHa 352 mM2. HaiiauTe ero uaMepeHusi, eCIM OHH OTHOCSIT-
cakak 1 :2:3. [4M, 8Mmu 12 Mm.]
4. BokoBoe pe6po mpsiMoro napasiesenune a2 paBHO 5 M, CTOPOHbBI
OCHOBaHHUsI paBHbI 6 1 8 M, U ofHA W3 [JUaroHaJiel OCHOBaHMS
paBHa 12 M. Haiigure auaronanu napasiienenuneaa. [13 M u 9 M.]
B. 1. B npsmoM napasienenurne/e CTOPOHBI OCHOBaHHUS 3 U 5 cM, a
o/JlHA U3 AuaroHajeid ocHoBaHusi 4 cM. MeHblIasg AMAroHaJb IIa-
paJliesienumefa ¢ IJIOCKOCTBIO OCHOBaHHS cocTaBisieT yrosa 60°.
Haiiaute quaronanu mapasmenenunesna. [8 cM, 10 cm.]
2. B npsimoM mapaJiielienuiie/ie CTOPOHBI OCHOBAHHUS PaBHBI 2 M 5 CM,
PAaCCTOsIHME MeXAy MEeHbUIUMHU U3 HUX 4 cM, 60KOBOe pe6po paBHO
215 cM. Haiiaure nuaroHamyu mapasienenuneaa. [7 eMm u S5 cu.]
3. Haiigure nuaroHanu IpsiMOro IapaJijesielldnefa, y KOTOPOro

KaXX/10e pe6po paBHO @, a YroJl OCHOBaHHUS paBeH 60°. [a\/i , 2a.]
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4. B npsimoM mapannesnenunede pe6pa, BBIXOASIIUE U3 OJHON Bep-
IUHBI, paBHHI 1, 2 1 3 M, npuYeM ABa MeHbIIUX oGpa3yiot yroia 60°.
Haiigure guaroHanu sToro mapaiienenumnena. [4 M, V12 M.]

3. B npsiMoyrosipHOM mapaJiiesienuie/ie CrOPOHBI OCHOBAHMS OTHO-
csaTes Kak 7 : 24, a miomajab JMaroHaJbHOTO cedeHusi paBHa 50 M2.
Haiigure miuomaab 60koBoit moBepxHocTH. [124 M2.]

1. IInomanp AnaroHasbHOro cevyeHusi Ky6a paBHa k. Haiiaure pe6po
Ky6a, JUaroHaJb OCHOBAaHUS, AMATOHAJb Ky6a, IIOMALb ero moJ-

/kﬁ [ /5 [3k2
HOM IIOBEPXHOCTH.| {5 ky2, - 3kV2.

2. /luaroHaJb NPsSIMOYTOJIbHOTO TIapaJlielieliiie a o6pa3yer ¢ MeHb-
nieif 60koBoii rpanbio yron f3. Uepes 60sbiiue CTOPOHDBI BEPXHETO
U HIDKHEro OCHOBaHWUI MpOBeJeHO cedeHHe, oOpasyiollee ¢ ILIOC-
KOCTbIO OCHOBaHHSl Yroj o. 3Hasl, 4TO IEPHUMETP ITOrO CeYeHHsI
paBed P, HalliuTe M3MepeHHus mapainenenunena. [Bonb-

masi CTOpOHa 7——psmﬁ MeHDBIIasi CTOpOHA —eosP Cosx
P 242sin(45°+B)’ P 242 sin(45°+B)’
H= PcosP sina ‘
242 sin(45°+B)
3. MuaroHaspbHasi IIOCKOCTb IPSIMOYTOJIBHOTO MAapasliiefeNunesa u

JIeXxaliasi B Hell AMAroHaab kR 06pasyioT ¢ OQHOM U TOM JXe 60KOBOI
TPaHbIO COOTBETCTBeHHO yrunl o ¥ . Haiiaure naMepenus nmapain-
\

) ) o
nenenunena. [ksin B, ksin B ctg a, kysin(a—p )sm(a.+B), o, p —

sina

=

OCTpbI€ YTJIHI. |
§ 5. IMPAMUJIA

CIIPABOYHBIN MATEPHMAJ

1. ITupamudoii Ha3bIBaeTCsi MHOTOTPAHHMK, KOTOPbIA COCTOMT M3
IIJIOCKOT'O MHOTOYTOJIbHUKA — OCHOBAHUS NUpamudsl, TOYKH, He Jie-
JKaIledl B IINIOCKOCTA OCHOBAHUSI , — GEPUIUHLL NUPAMUJLL N BCEX OT-
PEe3KOB, COeJMHSIOMUX BepUIMHY NHPAMUAbI ¢ TOYKAMHU OCHOBaHMS.
Ha pucynxke 266 uso6paxena mupamuna SABCD, rqge ABCD — oc-
HOBaHHe, TouKa S— BepmuHa. Tpeyronavuuku SAB, SBC, SCD, SDA
Ha3bIBalOTCs Goxosvmu zpansmu. Ilpamoie SA, SB, SC, SD nasbiBa-
10Tcs1 60K06bmMu pebpamu nupamuas. llepnenaukynsap SO, omymeH-
HBbI{ U3 BepHIMHbI HA OCHOBaHME, Ha3bIBAETCS 6bICOMOU MUPAMHUIBI U
o6o3navaercst H.

2. CeveHne nupaMu/Abl, IIPOXO/siiee Yepe3 BePIINHY U JHATOHAD
OCHOBaHMSI, Ha3bIBaeTCsl QUAZOHANbHOIM CeuenHuem nupamuds.. Hanpu-
Mep, TpeyroabHuk ASC — quaroHaibHoe cedeHHe IIMPaMH/Ibl.

3. TlmpaMuzfa Ha3bIBaeTCs MPEYzONbHOU, UEMBIPEXYZOALHOU W
T. A., €CIIH €e OCHOBaHHE — TPEYrOJbHHK, YeTBIPEXYTOJbHUK U T. A.
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Puc. 266 Pac. 267

4. IlupamMuja Ha3bIBAETCS IPABUJIBHOM, €C/I OCHOBAHME €e — Mpa-
BUJIbHBI MHOTOYTOJIbHUK, a BBICOTA €e NPOXOJMT Yepe3 IIEHTP OCHO-
BaHUSL.

5. BokoBble rpany NpaBHJIbHOM NHpaMUAbI — PpaBHOGEJPEHHDbIE
TPEYToJbHUKH, PaBHble MeXKAY cO6Oii.

6. BbicoTa 60KOBOIi rpaHd NpPaBUJIBHOW MHUPAMHAbI Ha3bIBAaETCS
anoghemoti mupaMubI.

7. TpeyrombHasi NMpaMU/a Ha3bIBAETCS TAKXKe MEMPAIOPOM.

Ecnu Bce 4eTbipe rpanu TeTpasapa — IpaBUIbHBIE TPEYTOJNbHHKH,
TO ¥ TETPasjAp Ha3bIBaeTCSI IPaBHJIbHBIM.

8. Ecim nupaMuay nepecedb IJIOCKOCTBIO, TIAPaJljIeIbHONM OCHOBA-
HHIO, TO:

— 60KoBbIe pe6pa U BBICOTA Pa3feNATCs Ha MPONOpPILHOHANbHbIE
4acTH;

— B CeYEHHUH IOJYIHNTCS] MHOT'OYTOJIbHUK, IOZOGHBIH OCHOBAHHMIO;

— TUJIOWIAJM CeYeHHSI U OCHOBAHMSI OTHOCATCS KaK KBaJApaTbl MX
PAacCTOSIHUH OT BepHIMHBI.

9. Ecmn nupaMuy mepeceusb IJIOCKOCTBIO, NapaJijieIbHOR OCHOBa-
HHIO, TO IOJY4YHUTCS HOBbIA MHOTOIDAHHMK, KOTOPBIil Ha3bIBAETCA YCe-
uennou nupamudoti (puc. 267). Muoroyronvuuk ABCDE — nuxnee
ocroéanue, Muoroyronsuuk A B,C D.,E, — eepxnee ocnoeanue.

10. Ilnomanb 60KOBOI MOBEPXHOCTH NIPaBUJIbHON MUPAMU/bI PaB-
Ha IOJIOBHHE IIPOU3BE/ICHHS IlepIMeTpa OCHOBAHHUS Ha anodemy.

11. Ilmomaab 60KOBOI IMOBEPXHOCTU IPABUJIbHOM yCEYeHHOH M-
PaMHU/JbI paBHA [IPOM3BE/eHHUIO IOy CyMMBI IEPUMETPOB €€ OCHOBAaHMIA
Ha anodeMmy.

12. Ecin B nupaMusie Bce 6oKoBble pe6pa paBHBI, TO BepIlMHA ee
IIPOEKTHPYETCA B LIEHTP ONHMCAHHON OKOJIO OCHOBaHMS OKPY>KHOCTH.

13. Ecnu B nupaMu/ie Bce ABYTpaHHBIe YIB! DY OCHOBAHUM PaB-

HbI, TO BepIIMHA IIPOEKTHUPYETCsI B ILIEHTP BIIMCAaHHOH B OCHOBaHHE
OKPYXXHOCTH.
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3AJJAYHM C PEHIEHUSIMHU

3agava 1. OcHoBaHMeM NUpaMU/BI SIBJsIETCS NPSIMOYTOJNBHAK CO
cropoHamu 3 u 4 M. Kaxxgoe pe6po nupamuant pasio 13 M. Haiiaure
BBICOTY IHpPaMHU/bI U IUIOMIAlb GOKOBOM IIOBEPXHOCTH.

Pemenue. 1. YcnoBuio 3aauu yaoBIeTBOPSIET pUCYHOK 268.

2. Tak Kaxk 1o ycoBuio Bce 6OKOBble pe6pa paBHBI, TO BepIIMHA
NIPOEKTHPYeETC B IIEHTP ONMHCAHHON OKOJIO OCHOBAaHHSI OKPY>KHOCTH,
T. €. B Touky O IepecedeHusi AMaroHaJei.

3. CnenoBaTenbHO, BHICOTA IMPAaMU/bI PABHA KaTeTy MPSIMOYTOJb-
Horo TpeyroabHuka OSD, y KOTOpOro Apyroil KaTeT paBeH IIOJIOBHHE
AVaroHaJIM TIPSIMOYTOJIbHMKA, a TUIIOTEHY30M sIBJIsieTcs: OOKOBOE Pe6po.

4. Hafizem quaronans npsMoyronsauka BD = V32 + 42 = 5.

S. Boicora nupamugsi SO = y13% — 2,52 =16275.

6. [lns HaX 0K AeHHsI IJI0MIAA¥ GOKOBOIi TOBEPXHOCTH HYKHO 3HATD
anuHsel anogem SK u SM:
U3 MPSAMOYToJbHOro TpeyronpHuka SKD HaiineM

SK =132 =152 = J166.75:

U3 IIPSIMOYTOJIbHOTO TpeyroibHuKa SMD Haiijgem

SM =169 - 4 = V/165.

Haiinem nomaab 60K0BOi TIOBEPXHOCTH:
_ _ o 44165 34166,75
= 2Susp T 2Supsc = 2° 2 +2- 2

See = 44165 +34166,75 M2

3ajgaua 2. B TpeyronpHOii nupaMuie CTOPOHbI OCHOBAHHMS PaBHbBI
13, 14, 15, Bce 60KOBbIE peGpa COCTABISIOT C OCHOBAHHEM YTJIbi, PaB-
Hble o.. Haliqute BoIcOTY nupaMubi.

Pemenwue 1. YciaoBuio yaoeierBopsier pucyHok 269.

2. OnpegenuM nojoxxeHne To4KH O OTHOCHTENBHO TPEYroJbHHUKA
ABC. Tak Kak npsiMoyroibHbie Tpeyronbuuka AOD, COD u BOD
UMeIoT 110 paBHoMY KaTeTy OD u no paBHOMY OCTpOMY YIJIy O, TO OHH

S,

6ok

Puc. 269
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paBHbI. CienoBatenpo, AO = OC = OB. A sto 3HauuT, 4TO TOo4Ka O

SIBJISIETCSI LIEHTPOM OIMCAHHOM OKOJIO OCHOBaHMSI OKPY>KHOCTH pajny-
ca AO.

o . b
3. Haiinem paanyc onucaHHO#M OKpy>kHOCTH U3 PopMynst R = %.

Ansa sToit uenn HaM Heo6xoaumo HalTu S,p.. Bocnoanayemes ¢op-
Mynoi I'epona:

S =421-(21-13)(21-14)21-15) =v/21-8-7-6 = 84.

_abc _13-14-15 _ 65 _ 65
Torza R = 4S 4.84 42 8"
4. BricoTy nupaMubl HaiiieM U3 IPSIMOYTOJIBHOIO TPeyroJbHUKA
AOD c ocTpbIM yTJIOM .

Hrak, tg o = %, nm AO « tg oo = OD. CJIelIbB&TCJIbHo, OD =
6

S
—*8"' tg o.

3agaya 3. B ocHOBaHMU TpPeyroJbHOM THPAMHIBI JIEXXHT PaBHO-
6enpennbrii Tpeyroipuuk ABC, yron C mpsiMoi. JInuHBI 6OKOBBIX
pebep NMUpaMUAbI PaBHBI R, [JIMHA THIOTEHY3bl OCHOBAHUSI PaBHA C.
Haitute yrini, Koropble 60K0OBbIe pe6pa 06pa3yioT ¢ OCHOBAHUEM, U
aByrpanubiii yroa upu peépe CE (puc. 270).

Pemenne. 1. VI3 paBeHcTBa 6OKOBBIX peGep BHITEKAET PABEHCT-
BO YIJIOB, KOTOpble 60KOBble pe6pa 06pa3yioT C IJIOCKOCTbIO OCHOBA-
HUSI TIUPaMUIBI.

2. Ilpu sTOM BBICOTA MHPAMUADBI IPOEKTHPYETCS B LEHTP OKPYXK-
HOCTH, ONMCAHHOK BOKDYT OCHOBAHHS, T. €. B CePeJUHY I'MIIOTEHY3bl
NpsIMOYToJbHOTO TpeyroubHuka ABC.

3. Urak, EO LABCu L EAO = L EBO = L ECO = x.

4. [Ina HaXO0XJeHHs 9TUX YIJIOB paccMOTpuM TpeyroabHuk AEO,

4

rae AE = k, AO = 3 - Toraa cos x = %, a x = arccos zik'

5. J1ns1 mocTpOeHus IMHEHHOro yria ABYTPAaHHOrO yria pu pebpe
EC nposenem AD L EC u touky D coegunum ¢ B (puc. 271). Tax
kak TpeyronpHuku AEC u BEC pasusl, To BD L EC u, ciefosarenb-

HO, £ ADB, paBHbIil 0/, H €CTb UCKOMBIH JMHEHHBIA YTOJI.

E

Puc. 270 Puc. 271
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6. Tpeyronpuuk ABD paBHoGeapenubiii, DO — ero Meauana, a

o
3HAYUT, U BbIicoTa, U Guccextpuca. llostomy £ ODB = —

S8

7. B tpeyrosbuuke ODB umeem OB = %, a cropoHy BD Haiinem

u3 TpeyroabHuka BEC, niomagb KOTOPOro, ¢ OJHOH CTOPOHbI, paBHa

ECéBD , a c Apyrofi — Bi'fﬂ. TakuM 06pa3om,
ECPL - PCEM wnu EC - BD = BC - EM. (1)

U3 pasencrsa (1) umeem:

_ BC-EM _ BC-EM ‘
BD = s =% 2)

a) BC HaiifieM U3 NIPSIMOYTOJIBHOTO PaBHOGEIPEHHOTO TPEYTOIbHHU-
Ka ABC c runoTeHy30ii, paBHOH C:

c
BC = "k
6) EM mHalifeM W3 NpsIMOYTONbHOTO TpeyronbHuka EMC, rie

2 Jep? _ 2
_ _ ¢ N P R 8k” —¢
BM = MC = ik Takum o6paszom, EM =4k 5= ah

8. Iloacrasum B paBenctBo (2) snavenus BC u EM, 7. e.

c V8r2_¢?
BD=BCEM _ 5 " ol7  _ V82—

k k k )
9. U3 npsimoyronbHoro Tpeyronbuuka DOB 2pnc. 271)
sin% = OB _ c-4dk - 2k
2 BD  yog-c2  ge2-c2
2k

OoTKyJa o = 2 arcsin o2

3anaua 4. B nmupamuse cedeHue, mapaisenbHoe OCHOBAaHMIO, [e-
JIMT BBICOTY B OTHOIIEHWM ¢ : ¢ (CYATasi OT BepIIMHBI K OCHOBAHMIO).
Hajiute niomanb cedeHus!, 3Hasi, YTO OHA MeHblIIe IJIOLIAAX OCHOBA-
Hus1 Ha 20 KBaJApaTHBIX €NHHII.

Pemenue 1. /[0 HarmsiAHOCTH Ha pucyHKe 272 u3o6pakeHa
TpeyToJIbHasl NHPaMU/Ja.

2. Bce paccyx/ieHus B pelleHMH NaHHOM 3aJa4yd GyAyT aHAJIOTHY-
HBI IS8 TAPaMHUABI TI060r0 BUAA. '

- 3. Ilo Teopeme: «IInomanu cedyeHUst U OCHOBAHHS OTHOCATCS KaK
KBaJIpaThl UX PAcCTOSIHUIL OT BePIIHHBI> — HMeeM:
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Puc. 272 Puc. 273

I KD _a KD _ a
O YCJIOBHIO 3aJa4yHu '—"‘D =2 HIn _KO = ——a+c .

4. Ilyctp S, = x, Toraa S, = x + 20. [/lns HaXoX/IeHHS X COCTa-
BHUM YpaBHEHHE W PeUIMM ero:
x & = 2042
x420  (a+c)?’ T co(2a+c)

20a?

5.8, = .

ced c(2a+c)

3anxava 5. HaiiauTe BbICOTY NPaBHJIBHOU TPEYTOJbHON MHPAMHI/BI,

y KOTODOH IIOCKHH yroJjI IpH BepllliHe paBeH o, a KpaTdaiilllee pac-

CTOsIHHe MeX/Jy OOKOBBIM Pe6POM U NPOTHUBOIIOJIOXKHON CTOPOHOM OC-

HOBaHUS PaBHO k.

Pemenne. 1. Ilyctrb AB=a, MO = H, a ED = k no ycnosuio
(puc. 273). )

. a3

2. Tpeyrompauk ABC paBHOCTOPOHHHI, ero Bbicota AE paBHa >

Ile @ — CTOPOHA TPEYTOJIbHHUKA.
3. I3 npsimoyronbHOTro Tpeyroibuuka AOM, B KOTOpOM AJNIMHA

katera AO = % AE=2. a3 = %, HalifieM [UIMHY pe6pa MUpaMHUIbI

3 2
f 2
AM = H2+—a-3—.

4. B nnockoctu rpanu CM B u3 Bepmmubl M onyctuM Boicoty ME
Ha cropony BC. VI3 npsiMoyrompHoro TpeyroabHuka BME HaiijeM:

’

sin® = BE _ a
2 MB ' 2’
2H2+E
3
OTKyZa
2H\/§sin%

a= .
;}3—4 in?2>
sin 3
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5. Ilepnengukynsip ED, onymennbiii u3 Touku E Ha pe6po AM,
IO YCJIOBUIO paBeH k. Hpsmoyronbﬁme TpeyronbHuku ADE u AOM
TIOXOGHBI, TOTAa

ED_oOM .k ___H
AE  AM’ a3 J , @ )
H® +—
2 3
) Haw/— o’
YrnpoctuM nocieHee pPaBeHCTBO: = kyH? +—3-, ¥ BepHeMcsI K
3HA4YEHUIO ¢, COCTABUM CHCTEMY
Ha«/_ = bl +
3
2H3sinZ
a= 2
;;3-4 in? >
sin 2
U pemuM ee, otkyaa H = =
\/gsin-z—

3agaua 6. B mpaBuIbHO!M 4YeTHIpEXyroJbHOM NHpaMuje BbICOTA
paBHa H, a AByrpaHHbIN yroJI MeXAY CMEXHBIMH GOKOBBIMH I'DaHIMHA
paBes o.. Haiiiute cTOPOHBI OCHOBaHMSI.
Pemenue. 1. YciaoBuio 3aja4n OTBeYaeT PHUCYHOK 274, Toraa
BbicoTa nupamuasl OK = H.
2. U3 Ttouek B u D onyckaem nepnenaukyisippt BE u DE Ha
pe6po KC, torna £ BED = a.
22
2

3. O6o3HauuM CTOPOHY OCHOBaHHSI 4eped x, Torga OC =

’ 2
a u3 npsiMmoyroabHoro TpeyronbHuka KOC naiigem K C =4H? + 52—

4. Ilpsmoyronbusie Tpeyroabuuku OKC u EKO umeior o6n.um
YTOJ @, II0STOMY OHM IIOXOGHBI, TOTAA CIIPaBeJIHBO

H _KC
OE ~oC’ ®
VI3 1psIMOYTOIbHOTO TPEYToJbHHUKA
OE =
OEB HaiineM ctg =op W OE =
=0B - ctg -2—, T. €.
OE = "—": tg— 2)
5. CocraBum CHCTeMy )@ A
U DelnM ee: Puc. 274
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H _ KC

OE ~ oC
OF = OB-ctg%.
H-J=2cosa
6. X = —T
COSE

3amMeuanue. 3qech a > 90° tak kak u3 Tpeyronbuuka OEB
a _OB _ OC o
tg"z* =0F ~ of > 1 (OC — runorenysa). CnefoBarenbto, 5 > 45°u

o > 90°. Torma cos o < 0.

KonTpoabHbie Bompoch

. Kakoii MHOrorpaHHUK Ha3bIBaeTCs NMHUPAMUIOMH?
. Kakas nupaMuga Ha3bIBaeTcsi TPEyrobHOM ?

. Kakas mupaMuaa HasbiBaeTcsi paBUJIbHOM ?

. Uro Takoe anodema NpaBAIbHOM IHPAMHU/IbI?

. Kakast nmupaMua Ha3biBaeTcs: TeTpasgpom?

. Kakast nupaMuaa Ha3biBaeTcsi yceyeHHOM ?

. Kak oTHocsATCS nuomaau cedeHHsl NUpaMUAbl U OCHOBAHHS, e€CJIH
nupaMuy fepecedb IIOCKOCTbIO, MAPaebHOU OCHOBAHMIO?
8. HeMy paBHa nuioma/ib G0KOBOI IOBEPXHOCTH NIPABMJILHOM MHPaMU/IbI?
9. Yemy paBHa 1uomia b 60KOBOI OBEDXHOCTH YCEYEHHON TTMPaMH/IbI?

10. Yro Takoe BbICOTa MUpPaMU/bI?

NI W~

ANIAKTUYECKHMH MATEPHMAJ

A. 1. BricoTa npaBHJIbHOI YeTbIPeXyroNbHOM NUpaMUAbl paBHa 7 M, a
cTopoHa ocHoBaHMsA paBHa 8 M. Haiiaute 6oxoBoe pe6po u 60Ko-

BYIO IOBepXHOCTb. [9 M, 16v65 M2.]
2. CTopoHa OCHOBaHMs NIPaBUJIbHOM TPEYTOJIbHOM MHPaAMHU/IBI PaB-
Ha 2 M, a ee BbicoTa 4 M. HajiuTe nuomaan nosHoi nosepxHocta

# 60koBoe pe6po. [ 8v3 M2, 239 M.]

3. BokoBoe pe6po MpaBHUIbHON YeTHIPEXYTONbHON MUPAMH/IbI PaB-
Ho 18 M, a ee Bbicota 14 M. Haiiaure cTOpoHy OCHOBaHMSA M ILJIO-

b AMarOHAIbHOIO CeYeHHs. [{6m ; 112V2 Mm2]
4. CropoHa OCHOBAaHMS MPaBUJIbHOH YeTbIPEXYTONbHOM MHPaMUIBI
paBHa 14 M, a nIomaznb guaroHanbHoro ceyenus 14 m2. Haiiaure

60KoBoe pe6po nupamuabl u anodemy. [10 M, v/51 M.]

5. Boicora nupamuapl 16 M, miomagb ocHoBaHHS paBHa 512 M2.
Haiiure niomaab cedeHHust MIpaMUABI ILIOCKOCTBIO, TPOBeJeHHOM
napasnielbHO OCHOBaHHIO Ha paccrosiiud 11 M ot Hero. [50 M2.]
1. OcnoBanue mupamMuabl — poM6, quaroHan u Koroporo 12 u 16 M.
BbicoTa nupaMubl MPOXOAUT Yepe3 TOUKY IepecedeHHsi AHArOHa-

neit v paBHa 6,4 m. Haiiqute nuromaanb moHoii 1oBepXHOCTH MU pa-
muabl. [256 M2.]

=
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2. OcHOBaHHMEM NHUPAaMU/IBL CLY>KUT MapaijieIorpaMM, y KOTOPOro
CTOpPOHBI paBHBI 3 M 7 M, a ogHa U3 AuaroHaieit 6 M. Bricora
NUpaMUbI, IIPOXOASINAsi Yepe3 TOYKY IlepecedyeHHsI AUaroHasel
ocHoBaHUsI, paBHa 4 M. Haiigure 6okoBbie pebpa. [S M u 6 M.]

3. OcHoBaHMeM NUPaMHUABI CIY)XUT paBHOGeJpeHHBIH TpPeyroJib-
HUK, Y KOTOPOTOo OCHOBaHMe paBHO 6 M u BbicoTa 9 M; GOKOBBbIE
pe6pa paBHBI MeXJy coboii, u kaxaoe cogepxut 13 M. Haligure
BBICOTY nupaMufbl. [12 M.]

4. OcHoBaHMeM NUPAMHUABI CIY>XUT PaBHOGEAPEHHBIH TPeyroJib-
HHK, y KOTODOTO OCHOBaHHe paBHO 12 M, a 60koBasi cropoHa 10 M.
BokoBble rpaHu 06pa3yloT C OCHOBaHHEM PaBHbBIE [BYTPaHHBIE YIJIBI,
conepyxamue 1o 45°. Hafinure BoicoTy nupamuast. [3 m.]

3. OcHoBaHMe NMUPAMUABI — MPSMOYTOJBHUK CO CTOpOHamMu 6 u
8 M, kaxxgoe 6okoBoe pe6po mupamuasl paBHo 13 M. Haiigure
BBICOTY nupaMuabl. [12 M.]

6. BoicoTa nupamMuabl pasgesieHa Ha YeTbipe PAaBHbIE YACTH, a Ye-
pe3 TOYKH [JeJieHUsI IPOBeleHbl IJIOCKOCTH, NapaJljieJIbHble OCHO-
Banmio. [lmomanp ocHoBanms pasHa 400 m2. Haiiaure muomagu
NOJy4YeHHBbIX cedeHuit. [25 M2, 100 M2, 225 M2.]

7. Boicota nupamMuibl paBHa 16 M, IUIOIaJb OCHOBAaHUS paBHA
512 M2. Ha KaKoM pacCTOSHHM OT OCHOBAHHSI HAXOJHUTCS CedyeHHe,
HapaJjulelbHOe OCHOBaHHUIO, cogepxkamee 50 mM2? [11 M.]

8. OcHoBaHHeM NHMpaMHIbI CIY>XUT TPEYTOJNbHUK CO CTOPOHAMH
13, 14, 15 M. BokoBoe pe6po, npoTuBoexallee CpeJHel 10 Beu-
9KMHE CTOPOHE OCHOBaHMUSI, IepIeHIUKYJISIPHO K IIJIOCKOCTH OCHOBA-
HusA U paBHo 16 M. Hajiaure niomags mosHoi HOBEPXHOCTH TH-
pamuzni. [448 m2.]

9. OcHoBaHMeM MHPAMHU/IBI CIY>KAT PABHOCTOPOHHHH TPEYrOJbHUK
CO CTOPOHOH @; O/fiHa U3 GOKOBBIX TpaHeil — TaKXXe PAaBHOCTOPOH-
HUH TPEyroJIbHUK U HepIeHAUKYJsIpHA K TJIOCKOCTH OCHOBaHUSI.
HajiauTe niomans 60K0BoOil oBepXHOCTH NMpaMuabl. [~ 1,4a2.]
10. Hajizute cCTOpOHBI OCHOBaHUil IPAaBUIBbHON YETHIPEX yTOJIbHOM
yCedeHHOH NMMpPaMHU/bI, eCJIU ee BBICOTA paBHA 7 M, 60KOBOEe pe6po
9 M u auaronanp 11 M. [2 M u 10 M.]

1. Haiiqure nmromanp mo/HO# MOBEPXHOCTH IIPAaBUJIbHOM 4eTbIpex-
YTOJIbHOI IHpPaMH/bI, ecii ee 6GOKOBOe pe6po paBHO [, a IIOCKUi

2 2
2. CropoHa OCHOBaHHUS IPAaBUJIbHOM YETHIPEX YTOJbHON MHUPaMU/bI
paBHa ¢, IIJIOCKUI yToJI IpU BeplLIMHE NUpaMu/bl paBeH o. Haiigu-
Te ILJIOIIa/b ITOJHOM ITOBePXHOCTH HUPAMU/IDI.

YroJ IpY BepLIUHE PABEH OL. [41 22 sinﬁcos(45°— g_)]

a’V2 sin(45°+%) ‘

sin =
2
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3.B TIpaBUJIbHOR YeThIPEXyroJbHON MHpaMu/e AaHbI anodema ¢ 1
ABYTPaHHbIH yroa o, Ipu ocHoBanuu. Haitgure miomasp nomHoH

20
NIOBEPXHOCTH ITHPaMH/bI. {BC cosa cos” .
4 Hamm're Bb[COTy HpaBKJIbHOPI 'lempexyronbﬂou ImapaMHU/bl, €C/IH
nJjoiaab TIOJIHOM IIOBEPXHOCTH NHPaMHAbL paBHa S , a IIJIOCKHIH
a 0,5

Ssin(45°— 7)

. a
yroJ NMpH BepHIMHE PaBeH o o3 sin2

5. Ilepumerp 6GoxoBoit TPaHM MPABUJIbHOH YeTHIPEXYTobHON mH-
pamu/bl paBeH 2P, niockuii yros npyu BepuinHe paBeH o.. Haiinure

. P’sina
IJ0IMakb 60KOBOH ITOBEPXHOCTH NMHUPAMHU/IbI. 2 cost(aso-2)
g
6. B npaBuibHOII TpeyronbHOM MUpaMuje JaHbI CTOPOHA OCHOBA-
HUSL @ ¥ YyTOJ O. MeKIY 60OKOBBIM Pe6pPOM U CTOPOHOM OCHOBaHHUS.
V34? sm(a.+30°)
2cosa
7. B TIPaBH/IbHOM TPeYro/IbHOM MApamMu/e AaHbI Bbicota H u _ABYy-
rpaHHBId yroJ o npyu ocHoBaHuu. Haiiaure niomaab monHo# mo-

Haiiaure nomasnb NojiHOM NOBEPXHOCTH. [

BEPXHOCTH. [3J§H ctg o - ctg -g— ]

8. Inomaanr NonHOI MOBEPXHOCTH NPABHIBHON TPEYyTONbHOH ITH-
+paMu/Ibl paBHa S. 3Has1, YTO Yroi MeX/y GOKOBOM rpaHbio B OCHO-
BaHMEeM HHUPaMUJbl paBeH «, Hal/JUTe CTOPOHY OCHOBAHWS.

2S5cosa
o
3% cos—
2
9. B ocHOBaBMM MHPaMUABI JIEXXHT PABHOCTOPOHHUIH TPEYTONbHHK
(¢ pannycon BIINCAHHOTIO Kpyra r. BOKOBbIe IrpaHHA HAKJIOHEHBI K
OCHOBAaHHIO IO OJHHM H TeM XKe yriom o. Hal‘»'mprre naouiaab

6\[3_1’2 cost 2

HOJHOH ITOBEPXHOCTH MHPaMU/BI. oSl

10. Hafimure ntomaas nonaxHoi TIOBEPXHOCTH IPABHIbHON TPEYTOJlb-
HOH MUpPaMM/bI, y KOTOPOH NJIOCKUM YIroJi P OCHOBAaHNHM GOKOBOMH
TPaHU paBeH O, a paguyc Kpyra, BIMCAHHOTO B GOKOBYIO TpaHb,

237%ctg? 92‘_ sin(30°+a)
p aBeH 7. cosa ’

11. B npaBusbHOI TpeyronbHOl NMHpaMHue CTOPOHA OCHOBAaHMS
pPaBHA ¢ M COCTaBJseT ¢ 60KOBbIM pe6bpoM yron o. Haiiaure mio-
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IMaJb CeYeHHUsI, IPOBeJeHHOro Yepe3 60KOBOE pe6po M BBHICOTY IIH-
a2 [sin(o—30°) sin(a+30°)
4cosa )

PaMU/IbI. [
§ 6. IPABUJIbHBIE MHOI‘OI‘PAHHI/IKI/I

CIIPABOYHDIII MATEPHAJ

- 1. BpimykJiblii MHOTOTPAaHHHIK Ha3bIBAETCSI NPAGUNLHBIM, eCIH BCe
€ro rpaHH SIBJISIOTCS IPaBHUJIbHBIMHA MHOTOYTOJIbHUKAMHM C OJHUM U
TEM JXKe YHMCIOM CTOPOH M B KaXK/J0H BepIINHE MHOTOTPAaHHHUKA CXOJUT-
Csl OJHO M TO XK€ YHCJIO pebep.

2. CymecTByeT HECKOJIbKO THIIOB IIPABHJIbHBIX MHOTOIDaHHHMKOB.
HexoTopble U3 HUX, Hau6oJiee YaCTO BCTPEYAIOIIUECS B YCIOBUSAX Te0-
MeTpHYeCKHX 3aJay — MpaBuibHbli Terpasap (puc. 275, a), ky6
(puc. 275, 6) u oxrasap (puc. 275, 6).

3. Y npaBusbHOTO TeTpasjipa Bce PaHM — IIPaBHJIbHBIE TPEYTOJb-
HHUKHM, B KaXX/OHf BepIINHE CXOAUTCS 110 TpU pebpa. Takoit mempasop
npeJcTaBsieT co60H TpeyroJbHYIO NUPaMUAY, Y KOTOpPOil Bce pe6pa
PaBHBI.

4. Y ky6a Bce rpPaHH — KBaJpaThbl, B KaX[OH BepIIMHE CXOAUTCS
no Tpu pe6pa. Ky6 npeacrapisier co60it IpsIMOYTOJbHBIN NapaJiese-
TUIe/] ¢ paBHbBIMU pebpaMu. .

5. Y oxmasdpa Bce rpaHn — IpaBUIbHbIE TPEYyrOJbHUKH, HO B
OTJIMYME OT TeTpasjpa B KaKJO# ero BepmmHe CXOAUTCS IIO YETHIPE
pebpa.

§ 7. IOCTPOEHHUE ILVIOCKHUX CEYEHUI

CIIPABOYHbBII MATEPHAII

1. B crepeomerpuy 4acTo IPUXOAMTCS PAaCCMATPHBATH CeYeHHs
¢uryp, B 9aCTHOCTH MHOTOTPAHHHMKOB, Pa3JTMYHBIMH ILJIOCKOCTSIMH.

2. Ceuenue 6binyKn020 MH020ZPAHHUKA eCTb BBHIYKJIbIA TIOCKHI
MHOTOYTOJIbHHK, BEPIIHHbI KOTOPOro B O6IIEM Cly4yae SIBJASIOTCS TOY-
KaMH IepecedeHus ceKymiel NJIOCKOCTH ¢ pe6paMi MHOTOIpDaHHHKA, a
CTOPOHBI — JIMHUSIMHU IlepeceyeHus] CeKyIIed NIOCKOCTH C TPaHSIMH.

a) 6)

Puc. 275
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3. ina nocrpoenust npamoti nepeceuenus d6yx naockocmet o6bru-
HO HAXOJSAT [Be €€ TOYKH U IIPOBO/ST Yepe3 HUX NPAMYIO.

4. Jlns moCcTpoeHMsT MOUKY nepeceuenus npamol u nI0CKOCmY Ha-
XOIAT B IUIOCKOCTU IIPsIMYIO, NepeceKalomyio AaHHyo. Torjga ucko-
Masl TOYKa IOJIy4aeTcsa B IepecedyeHUH HaiileHHOH NpsSMON ¢ JaHHOM.

5. Bce ckasannbie coo6paxenus (C) MoXHO 0606IIHTD TaK:

C,. [lna nocrpoenust cedeHns: HyXKHO HalTH IPAMbIE, 10 KOTOPbIM
TIJIOCKOCTDb CeY€HHUsI TIEPECEKAETCS € IIOCKOCTSMH TpaHeil MHOTOrpaH-
HHUKA.

C,. /lns nocTpoeHus: npsMoil NepeceyeHys MIOCKOCTeH, KaK npa-
BHUJIO, HAXO/AT /IBe €€ TOYKH, Yepe3 HUX U IPOBOAST NPSIMYIO Iepece-
YeHHs.

C;. Touxu npsamoit nepecevennust (13 C,) OTBICKMBAIOTCS KAK TOY-
KH TlepecevYeHus] U3BECTHOH N PSIMOii, Jiexkanieil B OAHOM IJIOCKOCTH, CO
BTOPOH IJIOCKOCTBIO.

C,. lns nocrpoenust Takoit Touxkn nepecevenus (us C,) nanHBIX
IIPSIMOM U IUIOCKOCTH B 9TOH IJIOCKOCTH HAaXOAST IPSIMYIO, Iepece-
KAIoUIyIo JaHHYIO, — HCKOMasl TOYKa IIOJIy4aeTcsl B llepecedeHHH 3THX
npsiMbix (Ha MPOEKITMOHHOM YepTesxe).

3AJIAYM C PEHIEHUSIMU

3anaua 1. [launa pe6pa ky6a pasHa a. HaiiguTe miomanp cede-
HuUsA, TIpOBe/leHHOro Yepe3 quaroHanb AD, rpanu AA,D,D u cepeguny
M pe6pa BB,. (puc. 276, a).

Pemenue. 1. O603Ha4NM CeKymyIo IIOCKOCTb Yeped o. OTpes-
ku AD, u AM npuHajnexar U IJIOCKOCTH O, ¥ TPAHsM Ky6a, 03TOMY
SIBJISIIOTCS CTOPOHAMM CEYEHHMS.

2. Tloctrpoum cropony cevenns B rpanu BB,C,C. Ilnockoctu
BB,C,C u AA,D D napannenbHbl, N03TOMy IpsiMasi IiepecedeHHsI
nrockocreit o u BB,C,C napannenbna npsiMoit AD,.

3. Mockombky npsimbie BC, u AD, napannenbHbl, To 3Ta TpsMasi
nepeceyeHHs napassenpHa u npsmoit BC,. IIposeneM yepe3 Touky M
B nockoctu BB, C,C npamyio, naparenbHyio npsiMoit BC,, ee nepe-
ceqenue ¢ pe6pom B,C, nacr Bepmuny cevenusi K (puc. 276, 6).
Ceuenue — tpanemus AMKD,.

]
K M
O
D, 0 P A
)

Puc. 276
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4. HaiineM CTOpOHBI IIONy4Y€eHHOI! B CeYeHUH TPATIEIUH:
a) AD, = av2, orpesok MK — cpegHsisi IUHHUS B TPEyrOJbHUKE

BB,C,, nostomy MK = %BQ = —j—2=.
6) /I3 paBHBIX TPSAMOYTOJbHBIX TPEyroJbHHKOB ABM mu D,C,K
(AB=C.D,=a, BM = KC, = 0,5a) naxomum AM = D K = 0,5av/5 .

B) 3nauuT, Tpanemuss AMKD, paBHOGeapeHHas.
r) Haiizem ee Boicory. OmyckaeM nepmenmukyasippt MP u KO

(puc. 276, ) Ha ocHOBaHHUE AD,, nony4aem PO = MK = %, D,O=

_pA - _oP) = &
=PA=0,5(DA-OP) = 5%

1) B npsimoyronsrom Tpeyronbauke D, OK umeem DK = 0,5 a5,
a

- _a - 32
D,O= B Haxogum KO Yk :
9a

S. Boryuciaum nJIoIIaAb cedeHus: S = %(MK + DiA) «KO= 5

3anava 2. B npaBuIbHOIT 1IECTUYTOIBHOM TIPU3Me, Y KOTOPOH 60-
KOBbIE TPaHH — KBa/JpaTbl, IPOBeJUTE IJIOCKOCTb Y€PE3 CTOPOHY HHIK-
HEero OCHOBAHHUS ¥ IPOTHBOJISKALIYIO €l CTOPOHY BepXHero OCHOBa-
HUS. :

Pemenue. 1. Cedenne mpoxoaur yepes napasiiebHble IPsMble
AB u E,D, (puc. 277). ,

2. Pe6pa AB u E D, sBISIOTCSI CTOPOHAMHE MHOIOYTOJbHHKA Cede-
HUSL.

3. Haitzem cropony D, X 3TOro MHOrOYroJbHHK, JIEXKAIYIO B Ipa-
au CC D,D:

a) Ha npsimoit D, X Mbl 3HaeM TOJIBKO OfIHY TOYKY D,.

6) [Ipyroii Toukol siBsiercst Touka K mepecedenust npsiMbix AB u
DC. Ona nexwur B nockoctd rpanu CDD,C, u B IIOCKOCTH cede-
HHS, a 3HAYUT, U HA NPSIMOM MX IepeceyeHust biX . Coeaunnsist Touku
D, u K npsamoii, nonydnm Touky X.

Puc. 277 Piic. 278
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B) orpesok D, X ectb cropoHa cevenns B rpanu CC,D.D.

4. AHaNlOTMYHO HaXOAWM TOYKY Y. MHOroyrojbHHK ABXDiElY
eCTb MCKOMOE CeYeHHe.

3anayva 3. Iocrpoiite cevenne Terpasapa DABC ni1ocKocToio, Ipo-
xogsiniedt yepe3 TouKU P, M u T, ec;iiu T € ABC, M € ACD, P € DC
(puc. 278).

Pemenue. 1. O603Ha4uM CeKyIIyIO IJIOCKOCTb Yepe3 o. Touku
P u M npunaanexat kak mnockoctit ACD, Tak U ceKyluei I0CKOCTH
o. CieoBaTenbHO, IJIOCKOCTD O epecekaeT miockoctb ACD mo npsi-
Mot PM.

2. IIpsimasi PM nepecekaer pe6po AC B Hekoropoit Touke N. Tor-
Jla IepeceyeHuneM ceKylilei miockocty o u rpanu ACD siBisieTcs oTpe-
30k PN.

3. B nnockoctu ABC nexar toukd N u T, mpuHaIexalue cexy-
mieit maockocru o.. CirefoBatenbHO, miaockoctd oo 1 ABC nepecekaiot-
cs o npsimoit NT.

4. Ilpsimast NT nepecekaer pe6po AB B Hekoropoii Touke E. Toraa
nepeceyeHneM ceKymiel niaockoctu u rpanu ABC siBisieTcsi OTpe3okK
NE.

5. Ilnockoctp o mMeeT ¢ mnockoctbio ABD o6myio Touky E. Coe-
J0BaTeJbHO, 3TH IJIOCKOCTH IT€peCceKaloTCsl 110 MPSIMOI, IMpoxoasauiei
49epe3 3Ty TouKy. Ho 4To6bI mpoBecTH aTy mpsiMyIo, Hafo HAlTH elife
ofHy o6mylo TOUKy mockocteii oo u ADB.

IIpsimast NP nepecekaer npsimyio AD B HekoTopoii Touke K, KOTO-
pasi Gyzet o6ueit TouKoii ockocty o U iockoctd ADB (ona nexuTt
Ha npsmoit AD, nexameit B aToif miockocti). Takum o6pa3oM, y Hac
uMerorcs: e oburue Touku K un E. CrneaoBaTesbHO, ILIOCKOCTD O Iiepe-
cekaet miaockoctb ABD no npsimoii EK.

6. Ilpsimasi EK nepecekaeT pe6po BD B HexoTopoit Touke O. Ecin
uMeeM Touky O Ha pe6pe BD, To Toraa nepece4eHueM IJIOCKOCTH O M
rpanu ADB sBisiercs orpe3ok EO.

7. B nnockoctu BDC-nonyunnu ase Touku O u P, npuHajgiexa-
mue nuockoctd o. CreqoBaTesIbHO, TJIOCKOCTb O MEpeceKaeT ILIOC-
koctb BDC no npsimoit OP. A nepeceyeHHeM IJIOCKOCTH O U FPaHU
BDC sBasercst orpesok OP.

8. Yernipexyronbuuk EOPN — HCKOMOe ceveHHe.

D

Puc. 279 Puc. 280 Puc. 281
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A
B
'Y
Ce
E
Puc. 282 Puc. 283 Pnc. 284

AUAAKTUYECKMI MATEPHAJ

. Ilocrpoiite cegenne rerpasgpa DABC miocKocTbiO, TPOXOASIIEH
gepe3 Toukd M, E u K, ecsim Touka K npuHaanexxur rpaau ABC,
Touka M JnexuT Ha .pe6pe BD, a Touka E — Ha pe6pe DC
(puc. 279). .
. Iocrpoiite cevenme Terpasgpa DABC nnocKocTbio, IpoXoasamel
gepe3 ToukH M, E u K, ecoim Touku M u E npuHagIeXaT IIJIOCKOC-
i ABC, a Touka K — nmockoctu BCD (puc. 280).

. B Terpasape DABC DK : KC = AE : EB=1: 2, Toika M —
cepepuHa pe6pa DB. IlocTpoiiTe cedeHHe TeTpasgpa MJIOCKOCTHIO,
npoxoasmeit vepes touku K, E u M (puc. 281).

. Hocrpoiite cesenne Terpasgpa DKME nnockocTbio, mpoxofsmeit
qepe3 Touku A, B, C, ecmm To9ka A nexxat Ha pebpe KD, Touka B —
Ha rpanu DKE, touka C — na rpanan KEM (puc. 282).

. Touxn K u M — BHyTpennne Touku pebep CC, u BC TpeyrombHoi
npusmbi ABCAB,C,. IlocTpoiiTe cedeHne STOM MPH3MBI ILIOCKOC-
TbIO, IpoXxoasAmeil yepe3 Touku K u M mapasurenpHo npsimoit AC
(puc. 283). :

. Ha pe6pax xky6a ABCDA,B,C,D, nanmmi Touku P, O n E, Taxue,

910 AP = %AAi, B,O= 1B,C1 uCE= % CD. IlocrpoiiTe cegenne
Ky6a mnockoctbio POE (puc. 284).



IJIABA XV

§ 1. IUJIUHIP

§ 2. KOHYC

§ 3. IIIAP

§ 4. YPABHEHUE COEPBI

§ 1. IUJIUHIP

CIIPABOYHDBIN MATEPMAJ

1. Hunundpom (TouHee, KPyroBbIM IMIMHAPOM) HA3BIBAETCS TeJIO,
KOTODPOE COCTOMT U3 [IByX KPYTOB, He JIeXKAUIUX B OJHOMH IJIOCKOCTH U
COBMeIaeMbIX NapaJljelbHbIM IEpEHOCOM, H BCeX OTPEe3KOB, COEAMHSI-
IOIKUX COOTBETCTBYIOIIME TOYKH STUX KpyroB. Kpyru HasbiBaroTcst oc-
HOGAHUAMU YULUHOPA, & OTPE3KH, COEAUHSIOMUE COOTBETCTBYIOLIME
TOYKM OKPYXXHOCTeil KpYToB, — 00pa3yloujumu yurunopa.

2. IToeepxnocms yurunopa COCTOMT U3 OCHOBAHMH LMJIUHAPA —
JABYX PaBHBIX KPYIOB, JIeKAINX B MapaJijieIbHbIX MJIOCKOCTSX, U 60-
KOBO! IIOBEPXHOCTH.

3. lInnueap Ha3bIBAETCSI NPAMbIM, €CIA ero o6pasyomue mepreH-
AUKYJISIPHBI 1I0ckocTsiM ocHoBanuii. (B Hacrosimem moco6uu 6ymeM
paccMaTpUBaTb TOJDbKO IPSIMOM IUNHHAD, Ha3biBasi €ro [JIsi KPaTKOC-
TH IIPOCTO LUJIUHIPOM).

4. IIpamoti yunrunop MOXKHO pPacCMaTpUBATb KaK TeJO, MOJyYeH-
HOe IIPM BpallleHHH IIPSIMOYTOJbHUKA BOKPYT €ro CTOPOHBI KaK OCH
(puc. 285).

5. Paduycom 1MNUHADPA Ha3bIBAETCS PAJUYC €rO OCHOBAHMS.

6. Bbicomoti UMIAHAPA HA3BIBAETCS PACCTOSHHE MEXK/Y IJIOCKOC-
TSIMH OCHOBaHHI.

7. Ocoto MIMHAPA Ha3bIBaETCS IPsSIMasi, IPOXO/SIIAS Yepe3 eHT-
pbl ocHoBaHMit. OHa napaJjjesibHa 06Pa3yOUIUM.

8. CeueHne UUJIHH/ApPA IIJIOCKOCTDIO, IIPOXO/S-
med 4epe3 oCb LMJIMHAPA, HA3bIBAETCS 0CEEbIM
CeueHueM.

9. Imnunap, oceBoe cedeHHe KOTOPOro KBa-
JpaT, Ha3bIBaeTCsl PAGHOCMOPOHHUM.

10. IInockocth, mepIeHANKYNSIPHAST OCH M-
JIMH/Apa, IlepeceKaeT ero G0KOBYIO ITOBEPXHOCTb
II0 OKPY>KHOCTH, PaBHOIi OKPYXXHOCTH OCHOBAHHUSI.

11. Ilmockoctb, mpoxoasunast 4epe3 o6pasyro-
IO [HJIMHAPA ¥ [IepIIeH/ANKY ISIPHAsI 0CEBOMY Ce-
9eHHI0, NIPOBeJleHHOMY depe3 3Ty 06Gpa3yioiyio,
Puc. 285 Ha3bIBAETCSL KACAMENLHOU NAOCKOCTBIO YUAUHOPA.
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Puc. 286 Puc. 287

3AJIAYM C PENIEHHMSIMH

3amaua 1. Boicora mmauuapa 8 M, paauyc ocnoBanust 5 M. Llu-
JMH/P IepeceyeH IJIOCKOCTHIO TaK, YTO B CeYeHHH MOJIYYHIICSA KBaj-
pat. Haiiaure paccTosiHue OT 3TOro ceueHMs 0 OCH.

Pemenue. 1. Cevenne ABB'A' — xBagpat (puc. 286).

2. ©®urypa OABO'A’'B' — npsiMas TpeyrosibHas IIpu3Ma, B KOTO-
poii 60xoBble pe6pa paBHbI 10 8 M, cTOpPOHBI ocHoBanusi OA = OB =
=R = 5 M, 6okoBas rpanb AA'B'B — xBajpar.

3. Ha pucynke 287 npusma AOBA'O’'B’ BbiHeceHa U3 IMIMHAPA.
OK 1 AB. Haiigem gmuny (h) nepnenauxynspa OK.

4. ITo ycnosuio AB = A'B' = AA’ = 8. B ipsiMOyrosIbHOM TPeyToJIb-
Huke AOK xarer AK = 4. Toraa no teopeme Iludaropa

h=0OK =vAO?* - AK? =25-16 =3 u.

3ajnava 2. B mmaun/p BIMcaHa NpaBUIbHAS MIECTHYTONbHAS PH3-
ma. Haiigute yronm mexay auaroHanbio ee GOKOBOH TpaHH M OCbIO
IMJIMHAPA, €CJIM pajyc OCHOBAHHS PaBeH BBICOTE IHJIMHAPA.

Pem e Hue. 1. BokoBble rpanu npusMbl — KBajfpaThl, TAK KaK
CTOPOHA IPABUJIbHOI'O NIECTHYTOJbHHKA, BIMCAHHOIO B OKPYXHOCTD,
paBHa paauycy (puc. 288).

2. Pe6pa mpu3Mbl mapasiielbHbl OCH LUAMHApPA, TIOSTOMY YTOM

Puc. 289
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MeX/y AMaroHasbio IPaHU U OCHIO LIUJINHAPA PaBeH YIIy MeXAy Aua-
rOHaJbIO U 6OKOBBIM peGpoM.

3. Tak kak rpanb mpusmbl AA'B'B — KBajgpar, TO 3TOT YroJ pa-
BeH 45°.

3anava 3. OceBoe cedeHNe MWINHAPA — KBaJparT, ILJIOMALb KOTO-
poro ¢. Haiiqure niomaap oCHOBaHHS LIMJIKHADA.

Pemenue. 1. Us ycnoBus 3agaun oceBoe cedenue AA'B'B —

kBagpar (puc. 289), cropona KoToporo paBHa ¥ = V¢, Tak Kak .S ex =

= x2 =,
Je
2

2. Tak kak x = 2R, T0 R = . IlosToMy mnomaab OCHOBaHUS

x
2
LMJIMHApPA paBHA S = nR? = n%.

3ajgaya 4. B nmiMHApe NpoBeJeHO cedeHHe Yepe3 [Be 06pasyio-
mue. Boicora mumunapa H, paguyc r. CedeHne OTCEKAeT OT OKPYX-
HocTe#l ocHoBaHMii ayru mo 60°. HaiiquTe niomap cedeHusi.

Pemenue 1. Mckomoe cesenne — npsimoyronbuuk EDCK
(puc. 290), nnomaap koroporo S = ED - CD = H - ED, rae Hens-
BECTHBIM SBJIsIeTCsI TOJbKO ED.

2. Tak xax £ EOD = 60°, cnenoBarenpHo, Tpeyroibuuk EOD —
paBHocToponnuit, ED = r, torqga S = H - ED = Hr.

3apgaua 5. IlnockocTs, npoxoasimas Yepe3 MEHTP HHXKHETO OCHO-
BaHMs IUIMHJAPA IIOJ YIJIOM O. K OCHOBAHMIO, IIEPECEKAET BepXHee
OCHOBaHHWe II0 XopJe, paBHOH b m crarupalomeit ayry B. Haitaure
BBICOTY ITUJIMH/pPA.

Pemenue. 1. Ilo ycnosuio C,D, = b, rpagycHast Mepa AyTH
CiAD, u yrma C,O,D, pasna B. Cewenne muaunapa — CDD,C,
(puc. 291).

2. Yepes umentp O u cepeauny K xopawst C,D, mpoBoaum miuoc-
KocTb, nepnesaukyaspuyio C,D,. Touky O coeguusiem ¢ K (OE —
npoekiuss OK). Toraa mo TeopeMe o Tpex mepmeHgukyiaspax CD,
nepneHAuKyaspHas K OFE, 6yner nepnenaukyaspHa u k OK, T. e.
Z KOE = o..

3. VI3 npamoyrombHoro Tpeyronbhauka D,0,K Haxoaum:

=% B
OK =3 ctgs.

1

Puc. 290 Puc. 291
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Puc. 292 Puc. 293

4. U3 npsamoyronbHoro tpeyroabHuka OEK umeeM KE = H =
= OE - tg o =% ctgg-tg o.

3anaya 6. IlunuHap nepecedeH MJIOCKOCTHIO, Tapajilie/ibHOM OCH U
OTCeKaloIllell Ha OKPY>XHOCTH OCHOBaHHUsI AYTY o. [lMaroHaab cedyeHUst
paBHa d M COCTaBIsIET C IJIOCKOCTbIO ocHOBaHusi yroa B. Haiigute
BBICOTY I[MJIMH/JPA U IJION{aJb OCHOBaHHUSI.

Pemenue. 1. ITo ycrnoBuio rpagycHast Mepa ayru CB u yria
BOC pasua o (puc. 292). Cevenne — npsimoyronbuuk BCC,B,, fua-
ronanb cevenusi CB, = d, BC — npoexius B,C, n nostomy £ B,CB =
= B, OD nepnenauxyiusiped k BC, D — cepeauna BC.

2. U3 npsamoyrombHoro tpeyronbuuka CBB; umeeM BB, = H =
=d sin B, BC = d cos B. .

3. 13 npsiMoyronbHOro tpeyrosibuuka COD umeem:

oC = CD _ d cosp =R

.o .
sin—  2sin—

2 2
4. Torga
S, =nR= st oos’p
= 4sin22'-

3agava 7. B muimHAp, o6pa3syomasi KOTOPOro paBHa /, BomcaHa
NUIpaMU/a TaK, YTO ee OCHOBAHUe, SIBJISIONIEeCs IPABUIbHBIM TPEYTOMb-
HUKOM, BIIMCAaHO B OCHOBaHHe IUJMH/JPA, a BepIIWHA HAXOJUTCS Ha
JpPYroM OCHOBAHMHM IUNHMHJpa. 3Hasl, YTO ABe GOKOBbIE 'DAHH MHPa-
MH/IbI IIepPIIEHAUKYISIPHBI K OCHOBAHHIO, 2 TPeThsl 06pa3yeT ¢ OCHOBA-
HHeM [JBYTDaHHbBIH yroJ o, HalifAuTe MJIOOaAb GOKOBOH ITOBEPXHOCTH
mapamugnl (puc. 293).

Peme nue. 1. Ilo ycroBuio o6pasyiomasi muiIuHApPa paBHa [.
[IBe 60KOBble 'paHH NUPAMU/ALI epHeHAUKYJISIPHBI K ILIIOCKOCTH OC-
HOBaHHs, TOT/Ja U JIMHUSI IlepeceyeHNusI 9TUX rpaHeil 6yeT TakxKe mep-
MeHAUKYJISIpHA K OCHOBaHHIO, T. e. AC =[=H.

2. U3 Touku A omyckaeM nepnenaukynasip AK Ha cropony ED u
toyky K coegunsiem c C.
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3. Ilo TeopeMe o Tpex mepreHaukynsipax ED 6yner nepreHauKy-
nsipHa k CK, 1. e. £ AKC = o (nuHeiiHbI# yron AByrpaHHOTO yria
MeX/y TpeTbell 60KOBOM IPaHbIO ¥ OCHOBAHHEM).

4. JIns HaxoXK[AeHHUs IJIOIaaX GOKOBOM MMOBEPXHOCTH ITHPaMHUAbI
HCIoJIb3yeM (GopMyTy

See= 3AE - AC+ 2 AD - CA+ 3 ED - CK. (1)

1) U3 npsmoyronbHoro Tpeyroabhuka AKC, rae yron A npsiMoii,
nMeeM:

CK = AC __H
sina sina
2) C apyroii cropoubi, AK = ?, rie X — CTOPOHAa OCHOBaHHS
DHPaMUIbI; TOrAa =3 H - ctg o, mim x =M Ctga, T. €.
P 2 ¢ Bl
AE = AD = DE =2H-ctga
V3
3) Toraa pasenctso (1) mpumer BUA:
(sinar)
S _ﬁ_F_I__{_ﬁ_{_ xH = xH sinoty) _xH(sina+sin30°) _
Gox 2 2 2sina sine sina -

2 ; o, & o &
_ 2l°ctg o.sm(\lS +5) cos(lS 2)
w/gsina )

KOHTPOJIbHBIE BOITPOCHI

—

. O6psicauTe, 4TO TaKkoe KpyroBoi uuauHAp (o6pasyromas UIMHA-
pa, OCHOBaHHMS U 60KOBasi IOBEPXHOCTb LMJIHHAPA).

. Kakoit uunmusap HaspiBaeTcss NpsMbIiM?

. Uto TaKoe pajuyc LMIMHAPA, BBICOTA UMJIMHAPA, OCb LUJIMHAPA,
OceBOe cevyeHHe ITUJIMH/pa, KacaTelbHAs IJIOCKOCTb LIMJIMH/APA?

. Kakas ¢urypa siBisieTcsi oceBbIM cedeHHeM HUIHHApPA?

. Kakolf uunuHAp HasbiBaeTcss paBHOCTOPOHHHM?

. KakoBo B3anMHOe pacrosioxeHne oCH LAJIHHAPA U MJIOCKOCTH, Ka-
calomeiicst IUIUHApPA?

bk W

IUAAKTUYECKHUA MATEPHAII

A. 1. Boicora mmmunzapa 6 cM, paguyc ocHoBaHust 5 cM. Haiigure
IJIOIA b CedeHHs], IPOBeAeHHOro Mapasie]bHO OCH LUIMHAPA Ha
paccrosiHum 4 cM ot Hee. [36 cM2.]

2. Boicota mummHapa 8 aM, paguyc ocHoBamus 5 AM. Lluwmungp
mepeceyeH IJOCKOCTDIO MAPaJi/ieIbHO OCH TaK, YTO B CeYEHHH II0-

212



Jqyyunicsi kBaapart. Haiiaure paccrosiHe OT 3TOrO cedeHusi 10 OCH.
[3mm.]

3. Paguyc ocHoBanusi umnuHzapa 2 M, Bbicota 3 M. Haiigure quaro-
HaJlb OCEBOTO ceueHus. [S5 M.]

4. B munuHpe npoBe/ieHa napasieNbHO OCH IJIOCKOCTb, OTCEKAIO-
miasi OT OKPYXHOCTH ocHoBaHusI Ayry B 120°. Beicora mmaungpa
paBHa 10 cM, paccTosiHHe OT OCH [0 CeKylle# IJIOCKOCTH 2 CM.
HaiiguTe niomaap cedeHus. [40J§ cM2.]

S. B munuHzApe paguyca S cM MpoBe/leHO NapaJlIe]bHOE OCH cede-
HHe, OTCTOsIlee OT Hee HA paccrosHuH 3 cM. HaiiguTe BbIcOTY M-
JUH/pa, €CJIH ILJIOMa/lb YKa3aHHOro ceyeHus paBHa 64 cM2. [ 8 cM.]
6. B umnunape c BbicoTOM 6 cM NpoBefeHO MapaJiieJbHOE OCH
ceyeHMe, OTCTOsillee OT Hee Ha paccrosiuu 4 cM. Haiigure paguyc
IWIMHAPA, eCNM MJIOImaJb yKa3aHHOTO ceyeHHs1 paBHa 36 cm2.
[Scem.]

1. Boicota muauHApa 2 M, paguyc ocHoBaHus 7 M. B aToT mmimEAp
HaKJIOHHO BIHCaH KBaJpaT TaK, YTO BCe BepIIMHBI €ro JeXXaT Ha
OKDY>KHOCTAX ocHoBaHui. Haiinure cropony kBagparta. [10 m.]
2. Paguyc mmnuHApa pased R, Bbicora H, miomajb ceyeHMsi, ma-
panienbHoro ocd, paBHa S. Ha KakoM paccTOSIHMH OT OCH HaXo-

5 2
AMTCS TJIOCKOCTb CEYeHHsI? (R - 4—}1—2)
3. Jlan muaunap paauyca R c Bbicotoit H. IlnockocTd o mepeceka-
€T OCHOBaHWsI IMIMH/PA 110 XOp/AaM, ATHHbI KoTopbix p u g (p # q).
BbruncinTe TaHreHC yriia MeXAy MJIOCKOCTBIO 0L H TLIIOCKOCTBIO OC-
HOBaHMs UMIUHApPA, ecnu R = 10 cm, H = 30 cM, p = 16 cm,

1
g =12 cm. [15 WM 27]

4. Boicora mmnuagpa 6 AM, paaryc ocHoBanusa 5 AM. KoHup! gaH-
HOrO OTpe3Ka JIeXaT Ha OKPYXKHOCTSIX OGOMX OCHOBaHMM, JJIMHA
ero 10 aM. HalinuTe KpaTdaiiiiee paccTosiHMe OT OTpe3Ka [0 OCH.
[3 am.]

5. KoHIBI oTpeska JexxaT Ha OKpPYXHOCTAX OCHOBAHHI paBHO-
CTOPOHHEro UJIHH/PA; YroaA MeX/y pajuycaMH, POBeAeHHbIMH B
ero koHubl, paseH 30°. Haiinute yron Mexay sTHM OTpPe3KoM U
ocplo muauHApa. [arctg (sin 15°).]

1. IIumueAp ¥ OKTasAp PACIONOXKEHBI TAK, YTO [BE BepPIIMHBI OK-
TasApa — IEHTPbl OCHOBAHMYI HMUJIMHAPA, & OCTAJbHBIE MIPUHA/IJIE-
XKaT [UIMHAPUIECKOH MOBepXHOCTH. BbicoTa mmamuapa paBHa h.
Haiiute nnomans ero ocesoro ceyenus. [A2.]

2. IunuHAp W NPaBH/ILHBIH TETPasAp ¢ pe6poM X PacloOXKeHbl
TaK, YTO OJHA BepIIMHA TeTpasApa — IUEHTP OCHOBAHHS LMJIHH-
Apa, a TpU ApyTHe NPHHAANEIKAT OKPY>KHOCTH IIPOTUBOIIOJIO0XKHOTO

26
ocHoBanus. Haiiqure o6pa3yiomyio uaaHapa. [T ]
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§ 2. KOHYC

CIIPABOYHDII MATEPHAJ

1. Konycox (TouHee, KpyroBbIM KOHYCOM) HasbiBaeTcs Teio, KOTO-
PO€ COCTOMT U3 Kpyra — OCHO6GHUS KOHYCA, TOYKU, He JieXKalleidl B
TJIOCKOCTH 8TOTO KPyTa — 6epuiutibl KOHYCA, N BCEX OTPE3KOB, COEAU-
HSIOMMX BEPIIMHY KOHyca C TOYKaMH ocHoBaHMs. OTpe3KH, coelu-
HSIONMe BEPIIMHY KOHYCa C TOYKAaMU OKDY>KHOCTH OCHOB2HHSI, Ha3bl-
BAIOTCSL 00PA3YIOUUMU KOHYCA.

2. TTonHast MOBEPXHOCTb KOHYCA COCTOMT M3 OCHOBAHHS U GOKOBOIA
TIOBEPXHOCTH.

3. KoHyc Ha3bIBaeTcsi npsaMbiM, €CJIM NIpsMasi, COeJUHSIONas Bep-
MKHHY KOHYCa C I[EHTPOM OCHOBaHMsI, NepPHEeHANKYJISIPHA IJIOCKOCTH
ocHoBanusi. (B ganHOM moco6un 6yneM paccMaTpHBAThb TOJNBKO IIpsi-
MOH KOHYC, Ha3bIBasi ero AJsi KPaTKOCTH MPOCTO KOHYCOM).

4. Bvicomoil xonyca Ha3bIBaeTCsl MepHeHAUKYJISIP, OIYIIeHHbIA U3
€ro BepIIHHBI Ha IJIOCKOCTb OCHOBaHMS. Y NPSIMOTO KOHYCa OCHOBa-
HHe BBICOTBHI COBIAJAaeT C I[EHTPOM OCHOBaHHUSI.

5. Ocb1o npsiMOTO KOHYCa Ha3bIBaeTCs IpsMasi, cojepKaiias ero
BBICOTY.

6. CeyeHue KOHyca IJIOCKOCTbIO, IIPOXO/SIIEIl Yepes3 ero ocb, Ha-
3BIBAETCSI OCEGLIM CCUCHUECM.

7. IIpamoti KOHYC MOXKHO PaCCMATPHBATh KaK TeJO, IIOJy4YEHHOE
[IPH BpallleHHH MPSMOYTOJIbHOTO TPEYTOJNbHHAKA BOKPYT €ro KaTeTa Kak
ocu. Ha pucynke 294 nso6pakeH npsiMoii KOHYC C €ro sJeMeHTaMH,
rae: a) B— Bepmuna konyca; 6) AB = BC = | — o6pasyiomas KoHy-
ca; B) OB = H — BbicoTa, och KoHyca; r)K — OCHOBaHHe KOHyCa,
Kkpyr; &) AO = OC = R — paguyc ocHoBanusi; e) AC — nauaMerp
ocHoBaHHsI; k) TpeyroabHuk ABC — oceBoe cedeHHe KOHyca;
3) LAOB = 90°.

8. IlnockocTb, NepIeHANKYISPHAs OCH KOHYyCa, [lepeceKaeT KOHYC
o KpPYTy, a GOKOBYIO IIOBEpPXHOCTbD II0 OKPY>XHOCTH C IIEHTPOM Ha OCH
KOHyca.

9. IlnockocTb, MepIeHANKYNAPHAS OCH KOHYCAa, OTCEKAET OT HEero

Puc. 294 Puc. 295
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MeHbIINH KoHyc. OcTaBIuasicss 9acTb Ha3bIBAETCS YCCUCHHBIM KOHYCOM
(puc. 295).

10. MTupamudoti, enucannoi 6 KOHYC, Ha3bIBAETCS TaKas MUPaMH-
[la, OCHOBaHHE KOTOPOH €CTb MHOTOYTOJbHHK, BIIMICAHHBIA B OKPYXK-
HOCTb OCHOBaHHSI KOHYCa, a BepIIHHOHN SIBJIsIeTCS] BepIIMHA KOHYyca.
Boxosrble pe6pa nupaMuzbl, BINCAHHOM B KOHYC, SIBJISIIOTCS 06pasyio-
UMK KOHYycCa.

11. ITupamuda Ha3bIBaeTCs ONUCAHHOU OKONO KOHYCA, eCIH ee OC-
HOBaHHEM SIBJISIETCS MHOTOYTOJIbHHUK, OMHMCAHHBIM OKOJIO OCHOBaHHS
KOHyca, a BepIIMHA COBIAJaeT C BepIIMHOH KOHYCA.

3AZIAYHM C PEHIEHUSIMH

3agaya 1. BoicoTra mpsiMOro KpyroBoro KOHyca paBHa pajuycy
ocHoBaHHMsI R. Uepe3s ero BepmuHy IpoOBeA€Ha IJIOCKOCTb CEYEHHS,
orcexatomasi Ayry 60°. Haiigute nuomaap ceyeHus.

Pem e nue. 1. Cekymas IIIOCKOCTb ITepeceKaercsi C MOBEPXHOC-
TbI0 KOHYyca mo o6pasyiomuM EA u EB u xopae AB (puc. 296%.

2. VickoMasi miomanp ectb IJomanb Tpeyroabuuka AEB.

3. OcnoBanne AB Tpeyronvauka AOB crsrusaer ayry 60°, cieso-
BaTenbHO, AB = R (cTOpOHA IpaBUIBHOTO BIMCAHHOTO INECTHYTO/b-
HHKA).

4. Boicora ceuenus: EC siBisieTcsi runoteHy3oit Tpeyronbanka EOC,

B koTopoM EO = R, a OC =R—;/_§—. MostoMy EC = VEO? + CO? =

= R;/z, IJIomajb Tpeyroabuuka ABE = % AB-EC =

3amaua 2. Yepe3 BepmmHy KOHyca NOA YIJIOM @ K OCHOBAHHIO
[IpOBe/ieHa TIJIOCKOCTb, OTCEKAIONasi OT OKPYXKHOCTH OCHOBaHUS AYTY
O.; PaccTosiHME OT IJIOCKOCTH Ce4eHHs [JO LEHTPa OCHOBaHMS PaBHO R.
Haiinure paguyc ocHOBaHUsI, BBICOTY KOHYCA M ILIOIAAb CEYEHHS.

Pemenue. 1. lokaxeM, 4yTo ocHOBaHHe M NepHeHAUKYJISIPA,
onymedHoro u3 Todkd O Ha miockocts ECA, nexut Ha Boicote ED
tpeyronbuuka ECA (puc. 297).

RAT
—

Puc. 296 Puc. 297
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2. [eiicrButensro, ED 1 AC (tak xak ED — BBICOTa TPeyTONbHH-
ka ACE), Ho aToT TpeyronbHuK paBHo6eapennbiii (EA = EC), noato-
My ED — meguana.

3. B paBHoGexpeHHOM Tpeyronbuuke AOC OD — wmeamaHa, cle-
JoBaTeJbHO, U BbicoTa. Takum o6pasoMm, AC L ED u AC L OD, 3Ha-
yur, AC neprnenaukyasipua miaockoctd EOD.

4. Ilnockoctb ECA npoxoaut depe3 AC, M03TOMY OHa IepIIeH M-
KynsipHa mnockoctd EDO (1o npusHaky nepneHAHKYJASPHOCTH ABYX
TILJIOCKOCTei ).

S. Ilepnenmukynsip OM k nnockoctu EAC Becb JIEXHUT B IJIOCKOC-
™ EDO.

6. Touka M npuHaAIeXUuT KaXa0M U3 muockocreit EDO u AEC,
clleJOBaTeJbHO, OHA NMpPHUHAAIEXUT ED.

7. Yron EDO — nuHeiinblii yroa asyrpanHoro yraa AC, Tak Kak
DO 1L AC u DE 1 AC. 3nauutr, £EDO = ¢.

8. Haiirem R u H. U3 tpeyronpuuka OMD cneayer, yto OD =

oM k

sing ~ sing -

9. U3 tpeyronpauka EOD nonyyaem EO=H = 0D tg ¢ =

sing@ X

k
xtgo= cosg -

10. YuurtbiBass, yto L AOD = %—, u3 Tpeyroiabauka AOD Haxogum:

OA = OD= k

a . a
cos— sm(pcos—z—

11. Haiinem ninomaap Tpeyronbuuka CEA. 3 tpeyroapuuka ODA
clefyer, 4To

o
ktg—
AD=Rsing=——-—k——(;sin%= - 2,
sin(pcosi sing
2k tg=
Ho AC =2AD = —2,
- sing@

U3 tpeyronpruka OED cneayer, 4To
’ 2 2
ED=VH?+0oD? = | X+ K __*k _ _ 2%
VCOS ¢ sin“¢@ \/cosztpsinz(p sin2¢
IInomanp tpeyrompuuka CEA paBHa:

detg=. 2k 2 tg>
AC‘ED_ tg2- _ tg2

S = = = .
2 2sin@sin2¢  sin@sin2¢

3anaya 3. B konyc Bnucana nupamuna EABC, ocHoBaHHEM KOTO-
PO CIIY>KUT I PSMOYTOJIbHBINA TPEYroJIbHUK, a 6OKOBasi IpaHb, IIPOXO-
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Asmasi yepe3 OJMH M3 €ro KaTeToB, 06pa3yeT C MJIOCKOCTbIO OCHOBa-
Husi yroa o. HaiianTe miaomanb ocHOBaHMsI MHpaMHUAbl, ecld o6pa-
3ylollasi KOHyca paBHa / ¥ HaKkJIOHEHA K IJIOCKOCTH OCHOBaHHS IIO]
yraom .

Pewmewnue. 1. Ilo ycnosuio nupamuga EABC BnucaHa B KOHYC,
CJIeIOBATENIbHO, IIPSIMOYTONbHBIH TpeyroJbHUK ABC, nexxamuil B oc-
HOBAaHMM NHMPAaMMAbI, SBJsSETCH BIHCAHHBIM B OCHOBaHHe KOHYycCa
(puc. 298).

- 2. Y3 aToro crenyer, 4To runoreHysa AB aToro TpeyrojbHuKa —
A¥aMeTpP OCHOBAaHUS KOHYCA.

3. Boicora xonyca EO, KoTopasi sIBJsieTCSl M BbICOTOM ITHpPaMM/Ibl,
TIPOXO/IUT Yepe3 CepeAuHY TUIIOTEHY3bI.

4. Ilposeas OD 1L AC u orpesok DE, nonyuum £ EDO — nuneii-
Hblf yron asyrpantoro yraa AC (ED 1 AC no Teopeme o Tpex mep-
NeHAUKyAsIpax), a 3Hauut, £ EDO = .

5. B rpeyronbuuke EOB £ EBO = B, runorenysa EB papna I. U3
aToro tpeyroabhuka umeeM OB = EB cos B, unu R = l cos B, a EO =
=H = EB sin B, unu H = [ sin p.

6. s npsamoyroabHoro Tpeyronpuuka EOD naxoaum OD = EO X
x ctg o, unu OD = H ctg o = [ sin B ctg a.

7. Tak xak OD — cpeaHsis nuHusA Tpeyronbuuka ABC, To BC =
=20D = 2l sin B ctg o.

8. Karer Tpeyronbuuka ABC onpesensiem o Teopeme Iludaropa,
T. €.

AC =VAB? - BC? = /41 cos? B - 41? sin® B ctg? o =
21 : :
prwn Jsin(a + B)sin(e — B).
AC-.CB  2%sin B ctg aJsin(a + |3) sin(a - B)
9- SABC = = R -
sina

3anaua 4. B ycedyeHHOM KOHyce pajuychl OCHOBaHM# 5 u 3, BhIcO-
ta+2 . Uepes aBe ero o6pasylolie IpoBefeHO CedeHHe ILIOCKOCTDIO,

OTCeKawomed OT OKpy>kHocTell ocHoBaHWil ayrH mo 120°. Haiigute
ILJIOINAb CEeYeHMS.

\E
N
™
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Pem e Hue. [IpoBogum OM L BC, OM, L B,C,, torna BM =
=MC, BIM, = M,C, no Teopeme o paauyce, NepHeHAUKYJISPHOM
xopae (puc. 299).

2. MM, 1 BC (xak ocb cummerpun Tpanemun CC,B,B).

3. Uckomas mnomanp S, = %MM1 (dbopmyna niomaau
TpaIel u).

4. BC=RJ3=543, B.C = rv3 =343 (cropona BIIMCAHHOTO
NpaBuUIbHOrO TpeyroibHuka BC = a3 = R v3).

5. B tpanemnu OO,M M nposegem M H 1 OM. U3 Tpeyroibuu-
ka HM M nonyaum MM, = 1/HM12 + HM? (teopema Iludaropa),
HM,= 00, = V2.

6. HM = OM - OH = OM - O,M,, £OCB = 30°.

7. U3 tpeyronpuuka COM umeeM dM = OC sin 30° = 2,5.

8. Us tpeyronpuuka C,O,M, umeem O,M, = O,C, sin 30° = 1,5.

9. BepHeMcs K IYHKTy 6, moydum HM =25-15=1.

10. MM, = |(v2)' +1* = V3.
11. BosBpamaeMcsi K MyHKTY 3, MJIOIIAAb CeYeHHsI

RY =B_C.+2_B1_§1.MM1=12_

cey

KonTpoabusbie Bonpocs

1. Yro Takoe KpyroBoii KOHyC, BepIIMHa KOHYyca, 06pa3yionias KOHy-
ca, 60KOBast IOBEPXHOCTb KOHYCA?

2. Kakoii KOHyC Ha3bIBaeTCsl IIPSAMBIM?

3. Yro Takoe BbIcOTa KOHyCa, OCb KOHyCa, OCEBOE CedeHHe KOHyca?

4. Urto TaKoe yceueHHBIH KOHYyC?

5. Kakas nupaMu/a Ha3biBaeTcsl BIMCAHHOM B KOHyc (omMcaHHOi 0KOIO
KOHyca)?

6. Kakyio ¢opMy MMeeT oceBoe ceyeHHe yCEYEHHOTO KOHYyca?

AUAAKTHYECKHI MATEPHUAJ

A. 1. Pagmyc ocHoBaHusi KoHyca 3 M, Bbicota 4 M. Haiigute o6pasyro-
LIYIO U ILUIONIAJb OCEBOro cedeHus. [SM, 12 M2.]
2. O6pasymomas KoHyca [ HAKJIOHeHa K IIJIOCKOCTH OCHOBaHMSI [T/
yrnom 30°. Haiiaure BBICOTY M IUIOAAb OCEBOTO CEYEHHS.
(0,51, 0,251243 ]
3. Paauychbl ocHOBaHuUI ycedeHHOro KOHyca paBHbI 4 4 1 cM, o6pa-
sytomasi 5 cM. Haiiaure ero Beicoty. [4 cm.]
4. Pasuychl ocHOBaHHU# yce4eHHOro KOHyca paBHBI 3 U 6 cM, BbIcO-
Ta 4 cM. Haiinurte o6pasyromyio. [5 cm.]
3. Paamycel ocHOBaHMM yceueHHOro KoHyca paBHbI R u r, o6pa-
3yI0MIasA COCTaBJsAET C IIOCKOCTbIO ocHoBaHUA 45°. Haiigure muo-
majb oceBoro ceuenus. [R2 — r2.]
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6. Paquycpr ocHOBaHHUI yceyeHHOro KOHyca paBHBI 3 u 7 M, o6pa-

syromas 5 M. Hafigute niomanp ocesoro cewenus. [30 m2.]

1. Beicota komyca 20, paguyc ero ocHoBanus 25. Haiiaure mmo-

majb ce4eHUs, IIPOBe/eHHOTO Yepe3 BepLIMHY, eC/IH PACCTOSHHE OT

HEro /o I[eHTpa OCHOBaHMs KoHyca paBHo 12. [500.]

2. B yceyeHHOM KOHyce pajiiychl OCHOBaHUH R W 7, uepes [Be ero

o6pasyioye IPOBEAEHO cedeHHE ILJIIOCKOCTbIO, OTCeKalome# OT

OKDPY>KHOCTel ocHOBaHHH Ayru B 90° 1 HAKJIOHEHHOH K OCHOBaHHUIO

nox yraom 60°. Haitgute miomaap cevenus. [R2 — 72.]

3. B paBHOCTOpOHHeM KOHycCe (B OCEBOM Ce4eHHH MPaBUJIbHBII Tpe-

YTOJIbHUK) paauyc ocHoBaHust R. Haiiaure miomasn cedenus, mpo-

BE/IEHHOTO 4epe3 [Be 06pa3yIolye, yToJd MeX/Ay KOTOPbIMA paBeH

o. [2R? sin a.]

4. Pasmyc ocHoBanusi R, a o6pasyiomasi HaK/JOHeHa K MJIOCKOCTH

OCHOBaHMs 1O/ YI7IoM o. Uepe3 BepImIuHYy KOHYcCa MPOBeeHa IIJI0C-

KOCTb I10J yTJIOM ¢ K ero BbicoTe. HalianuTe niomanpb nosy4eHHOro
R? tg a\/l - tgza . tgch

ecan o + @ < 90°.
CeYeHHsI. cose ) P

5. B konyce nanbl paguyc R u Boicota H. Haiture pe6po Boucan-
RH\2
H+RJ2'

6. Yron mpu BepIIMHe 0CEBOTO Ce4eHHsI KOHYca C BBICOTOH 1 M
paseH 60°. Yemy paBHa niomajb cedyeHHusi KOHYyca, IPOBELEHHOTO

HOTO B Hero Ky6a. [

2
4epes ABe 06pa3yiolnye, Yol MeXX 1y KOTOPbIMHA paBeH 45°7 [T Mz}

7. Yron mnpu BepIiMHe OCEBOTO Ce4eHHsI KOHyca C BBICOTOH 1 M
pasen 120°. Yemy paBHa miomaab ceyeHHsi KOHYCa, IPOBELEHHOr0
Yepe3 /[Be o6pasyloliie, Yyrol MeXAy KOTOPBIMH paBeH 60°?

[V3m2]

8. B ycedeHHOM KOHycCe AHAaroHaNIb OCEBOro cedeHHs: paBHa 10,
pajnyc MeHblllero ocHoBaHus 3, a BbicoTa 6. Haiiaure paauyc 6oinb-
1rero ocHoBaHus. [5.]

9. B yceueHHOM KOHyCe QHAaroHajib OCEBOro cedyeHHs paBHa 10,
paauychl ocHoBanmii 2 u 4. Hafinure BbicoTy KoHyca. [8.]

1. ¥V mmpamuzer Bce 6oxoBble pe6pa paBHbI. J[OKaXuTe, 4TO OHa
SIBJIsIeTCsI BIMCAHHOI B HEKOTODBI KOHYC.

2. B xoHYyce IpOBeJIEHO cedeHNe MIIIOCKOCTDIO, IIPOXO/ANIEH Yepes
BepiinHy KoHyca. HaiianTe ero mromanap, eciu paguyc KoHyca 7,
yroJ Mex/Jy cevyeHHeM M ocHoBaHHMeM 60°, yrom mMexxay o6pasyio-

mel 1 ocHoBaHHeM 45°. [372\/5]

3. O6pasyromas KoHyca paBHa [ M COCTaBJIsIET ¢ OCHOBAaHHEM yTOJ

60°. B KoHyc BIHCaHa IIpaBHJIbHASI TPeyroJibHas MpH3Ma, 60KOBoe

pe6po KoTopoil B 2 pasa GoJsiblile CTOPOHBI ocHOBaHUs1. HaiiguTe
W3 W37-

pe6pa IpHU3MBbI. %' 3"
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4. Boicora xonyca H. Ha kakoM paccTOSHMM OT BepIIMHBI Hago
MPOBECTH IIJIOCKOCTD, MapaJjlie/IbHyI0 OCHOBAHMIO, 9TOGHI ILIOIIa/lb

H
ceyeHUsI ObLIa PaBHA IOJIOBUHE OCHOBAaHUSA ? [72=]

3. Uepes cepe/Hy BbICOTHI KOHYCa IIpOBe/ieHa PAMAs NapajeJbHo
o6pasyromeii /. Haiiaute anuHy oTpeska mpsiMoi, 3aKJII0YeHHOTO
BHYTpH KoHyca. [0,75].]

6. B xomyce gaHbl pamuyc ocHoBausi R m Bbicora H. B Hero
BOMCaHA NpaBUJbHAsA TPEYTroJibHasi MPHU3Ma, Yy KOTOPOil 6OKOBBbIe

. RHY3
rpanu — KBajpaTol. Hafigure pe6po mpusmbl. HiRB

7. Ilnomaau ocHoBaHMii yceueHHOro KoHyca 4 u 16 mM2. Uepes ce-
pelMHy BbICOTbI IIPOBe/ieHa IUIOCKOCTb, MapajeibHasi OCHOBAHHU-
sm. Hadiaure muromann cevenus. [9 m2.]

8. O6pasyromas yceieHHOro KoHyca paBHa 2k U HaKJIOHeHa K Oc-
HoBaHMI0 TIoJ yrioMm 60°. Paguyc oqHoro ocHoBauusi BABOe 60Jib-
me paguyca Apyroro ocHoBanusi. Haiigure KaXxaplit U3 paguycos.
[k u 2k.]

9. Yron npu BepInMHe OCEBOTro CeveHUs] KOHYCa paBeH 20, a CyMMa
JAJVH €ro BbICOTHI M o6pasylomeil paBHa k. Haliqute paguyc Kony-

o [t 155
10. Bnicora konyca paBua H, yron mexiay o6pa3syiolliMH B oce-

BOM CeyeHHH paBeH o. Uepes cepeAnHy BBICOTHI ITOA YoM f mpo-
Be/leHa MpsiMasi, epeceKaromasi KOHyc B AByX Toukax. Haligute ee

Hsinasinf
OTPE30K, 3aKJII0YEHHbI BHYTPH KOHYcCa. 2sin(|3-%)sin(ﬁ+%)
11. /IBa KoHyca uMeloT o6u1yi0 BbicoTy H ¥ napajeibHO pacio-
JIO)KeHHble ocHoBaHMs. O6pa3syioilie OJHOr0O KOHyca HAKJIOHEHDI K
IIOCKOCTH OCHOBAaHMA IO/ yIJIOM o, o6pasylolie APyroro — Ioj
yrnom B. Haliqute qimHy nuHHM, 110 KOTOPOH IEpeceKaroTcsl MX
2nH cosa cosf
sin(a+p)

6OKOBbIE TOBEPXHOCTH. [

§ 3. IIAP

CIIPABOYHDBIN MATEPMAJ

1. Illapom Ha3bIBaeTcsl TeJo, KOTOPOE COCTOMUT M3 BCEX TOYEK MpO-
CTPAaHCTBa, HAXOJSAIMXCS Ha PACCTOSIHMH, He 6OJblleM JaHHOTO, OT
AAHHOM TOYKM. ITa TOYKA HA3bIBAETCS YEHMPOM WAPA,a JAHHOE pac-
CTOsIHHE — PAouycoMm wapa.

2. T'panuia mapa Ha3bIBAETCS IIAPOBON ITOBEPXHOCTBIO UJIH Che-
poti.

3. Ortpesok, coemuHsIOMMIA ABe TOYKH MIAPOBOH IOBEPXHOCTH H
IIPOXO/JAINMH Yepe3 LEeHTpP INapa, Ha3bIBAETCS OUAMEMPOM.
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4. Ilap, Tak ke KaK M IUIUHAD, KOHYC, SIBASIETCA TEJIOM Bpalle-
Husi. OH mosmyvaercs IpH BpallleHNH MONYKPYra BOKPYT €ro JHaMeTpa
KakK OCH. ‘

5. Besixoe cevenne mapa niaockocTbio ects Kpyr. LleHTp sToro kpy-
ra ecTb OCHOBaHHe IepIeH/UKYyJIsipa, OIyIIeHHOTro U3 IIEHTPa apa Ha
CeKyINyIO IJIOCKOCTD.

6. IlnockocT, mpoxoasIIas 4epe3 LEHTP LIapa, Has3biBaeTca Oud-
MEMPARbHOU NAOCKOCMBIO.

7. CedeHue mapa JUaMeTpPaJbHOM MJIOCKOCTbIO Ha3bIBaeTcss 604b-
wWuM Kpyeom, a cedeHHe cepbl — 6ONBWOU OKPYKHOCMBIO.

8. KacaresbHas IJIOCKOCTb HMeeT C IIAPOM TOJIbKO OAHY OOGMIyIO
TOYKY — TOYKY KaCaHUS.

9. Mnozozpannux HasbiBaercs enucannom 6 cpepy (a chepa —
ONUCAHNOU 0KONO0 MHOZOZPAHHUKA), eCJIA BCE BEPIIHHBI MHOTOTPAHHH-
Ka JexaT Ha cdepe.

10. Jlns Toro 4To6BI OKOJIO MUPAMH/bI MOXKHO 6bLIO onucath ce-
Py, HEO6XOUMO H NOCTaTOYHO, YTOGHI OKOJIO OCHOBAHHS IIHPaMH/bl
MOXCHO OBLJIO OIIMCATh OKPY>XXHOCTbD.

11. Jlnsa Toro 4To6bl OKOJIO IPU3MbI MOXHO 6bLIO onucath chepy,
Heo6X0oaMMO M JOCTaTOYHO, YTOGbI MpU3Ma 6blaa MpsiMast M 4TOOBI
OKOJIO €e OCHOBaHHS MOXXHO OBLJIO OMHCATb OKPY>KHOCTD.

12. IlenTp cpepbl, OMHCAHHOH OKOJO MUPAMUJDI, JIEKUT Ha TMep-
MEHIUKYJISIpe K IJOCKOCTH OCHOBAHHUSI, NIPOBEAEHHOM 4Yepe3 LEeHTpP
OKPY>KHOCTH, OIIMCAHHON OKOJIO OCHOBaHHS.

13. IlenTp cdepbi, OMUCAHHOR OKONO MPU3MBI, SBISIETCS CepeaH-
HOM OTpe3Ka, COe[HHSIONIEro LIEHTPbI OKPY>KHOCTEH, OMMCAHHBIX OKO-
JIO OCHOBAHHM NpPH3MBI.

14. W3 yka3aHHDBIX BbIlIe YTBEPXKAEHHH CJEAYET, 4TO OKOJIO JIIO-
60if NPaBUJIbHOH MHPAMUAbI M OKOJIO JIO60OH NMPABHJIbHOW IPH3MbBI
MO>XHO OIHCaTb cdepy.

15. Cdepa HasbiBaercst enucannoi 6 Muozozpannux (MHOTOTpaH-
HHK — ONUCAHHLIM OKOJO Cghepbl), ecy OHA Kacaercs BCeX ero rpa-
Hel.

16. IlenTp BnmcaHHON cepbl sBAseTCS O6mMEeH TOYKOH GHCCEKTO-
POB BceX BHYTPEHHHX [IBYTPaHHBIX YIJIOB MHOrorpaHsukoB. Orcioza
cleayer, 4YTO €C/IHM BIHCAaHHAs cdepa CyIUIeCTBYeT, TO TOJBKO OJHA.

3AJIAYH C PENIEHUMAMH

3anmaua 1. Yepes cepeauny pajuyca mapa IpoBe/ieHa TepHeH/n-
KyJsipHas eMy IJIocKocTb. Kak OTHOCHTCS miIomanpb MOay4eHHOro ce-
4eHHMsl K IIoma u 60JblIoro Kpyra?
Pemenue. 1. Ilycts paguyc mapa R, paguyc Kpyra B ce4eHHH
AO, (puc. 300).
. Tpeyronpauxk OO A npsamoyronbusiii, £ O0,A = 90°. Haiigem
paguyc ce4eHHs:

AO, = ||R? —-(§)2= -"25
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Puc. 300 Puc. 301

3. OrHolleHye MJIOIAAN 3TOTO Kpyra K firomaan 6oJblnero Kpyra

paBHO:
7\2
{=7)
aR?
3amaya 2. Illap paguyca R xacaercss BceX CTOPOH IIPaBHJIBHOTO
TpeyroJbHHKa co cTopoHol @. Haiiqure paccrosinue oT meHTpa mapa
[0 IUIOCKOCTH TPEYTrOJbHHUKA.

Peme nue 1 IlocymecrBy, paBHOCTOPOHHHII TpeyroJbHUK
IIOJIOXKHJIM HA IIap, KOTOPbIH KacaeTcs TpeyroJIbHUKA B ToUKax A, Bu
C (puc. 301).

2. Onycrum u3 nenrpa O nepnenaukyasip OO, Ha IJIOCKOCTD Tpe-
YTrOJIbHUKA.

3. Orpesku OA, OB u OC nepneHAUKYISIPHBI CTOPOHAM.

4. Tlo Teopeme o Tpex mepmeHaukynsipax orpesku 0,4, OB, O,C
TOXKe IepPIeHIUKYISIPHbI COOTBETCTBYIOMMM CTOPOHAM.

S. Tpeyronpauku 00,4, OO,B u OO, C npsiMoyrosbHbie 1 paBHbI
(y nux karer OO, o6muii, a TUNOTeHy3bl paBHbI paauycy mapa). Us
PaBeHCTB Ha3BaHHDBIX TPEYTONHHUKOB ClIe/lyeT PaBeHCTBO cTopoH: O A4 =
= OB = O,C. Takum o6pasoM, O, — LEHTP OKPY>KHOCTH, BIIMCAH-
HOH B TPEyTOJbHUK.

6. Paauyc OKpY>XHOCTH, BIMCAaHHOH B MIPaBHJIbHBIA Tp‘fl:yronbnnx,

3

KaK Mbl 3HaeM, PaBeH 0_63_3_ ,T.e. 0 A=0B=0,C= aT

7. Ilo Teopeme Iludaropa maxoaum uckomoe paccrosirue O,0, T. e.

2
0,0 = JOA? -0,4% = \/Rz - ;‘—2

3agava 3. Bce mrockue yrust npu BepmmuHe E nmupamugsr EABC
npsimole, EA = a, EB = b, EC = c. Haiigute paguyc cepsl, onucaH-
HOH okoJio nupamuabl EABC.

Pemenmne. 1. lleHTp OKpY>KHOCTH, ONMCAHHOH OKOJIO TPEYTOJIb-
Huka EAB, ectb cepeanna O, runorerysnl AB (puc. 302).

=3
==

222



A

Prc. 302 , Prc. 303

2. Yepes Touky O, nposesieM npsimyio O, T nepneHANKyASPHO IJIOC-
KOCTH TpeyroibHuka EAB. 3amerum, 9T0 b1 IFE C, noCcKONbKy mpsi-
Mpie O,T u EC nepneHAHUKYASPHBI HJIOCKOCTH Tpeyroibhuka EAB.
Bce Touku npsiMoit O,T paBHOyzxaneHnl ot Todek A, B u E.

3. Yepes cepequny M orpeska EC nepneHAMKYISPHO eMy HpoBe-
[ieM ILIOCKOCTb 0., TOYKH KOTOpOil paBHOyAasieHBI OT TodeK E u C.
Toraa Touka O nepecedenus: miaockocty o i npsaMoit O,T paBHOyxa-
JieHa OT BCeX BepIIMH NMUPAMHUAbI, a CJHEeJOBATENbHO, SBJSETCS MEHT-
poM chepsi (mapa), onucaHHOI OKOJIO THPAMM/HI.

4. B npsimoyronbroM Tpeyronbanke EOO, uMeem OO, = ME =

=0,5¢, EO, = 0,54B =0,5Va® + b%. Takum 06pasoM, pamyc ommcan-
Hoit cepnl paBen: )

EO=y00? + EO? = 05Va? + 6% + &*.

3anaua 4. B map paamyca 4 cM BoHcana npsMas TpeyroJbHas
npusma. OcHOBaHHEM NPHU3MBI CIYXKHUT IPSIMOYTOJIbHBINA TPEyTONbHHK
C OCTpBIM YTJIOM ., ¥ HauGoJbIIasi ee GOKOBasi PaHb €CTb KBaJparT.
Haiiure niomanb 60KOBOI MOBEPXHOCTH NPHU3MBI.

Pemenue 1. Ilmockocru, coaepxamue ocHoBanusi BAC u
B.A,C, npusmni, nepecekaior cepy no okpyxnoctsmM (puc. 303).

2. IIpsamoyronbabie Tpeyronbuuku ABC u A,B,C, Buucanbl B 9TH
okpyskHocTH. IlosToMy rumorenysni AB u A,B, sBAsIOTCSI AHaMeTpa-
MH OKDPY>KHOCTEH.

3. Ilnockocts ABB A, npoxoauTt 4epe3 mentp mapa. Tak Kak mo

ycnoeuio ABB A, ectb xBagpat, To H = AA, = AB = RV2 =442.
4. VI3 npsAMOYTONbHOTO TPEYTOJbHHUKA AéC Hatinem BC u CA co-
OTBETCTBEHHO:

. BC . .
sin a = E,HHHBC=ABSIHG=4J§ sin a;

AC
cos o = A—B-,unuAC=ABcosa=4~/§ COS oL.



S. Haitgem ntomazb 60K0BO# TOBEPXHOC-
TH [IPH3MBI:

Seox = (BC + CA + AB) + AA, =
= (442 sin o + 442 cos o + 442)42 =
=42 (sin o + cos o + 1)42 =

=16 2(2cosz%+ ZSin%—cos-;—) =

=64 cosg-(cos% + sin%) =

Prc. 304 = 64 cos% (cos% + cos (90° - %)) =

= 64\/§cosg— cos(% - 45°).
3anava 3. B mape paguyca R U3 TOYKH ero HOBEPXHOCTH NPOBe/e-
Hbl TPH paBHBIE XOPABI MOA YrjaoM o Apyr k apyry. Haiiaure ux
JAJUHY . .
Pemenue. 1. O6o3naunM gnunbl paBHbix xopa DA, DB, DC
yepe3 x (puc. 304).
2. U3 paBHOGexpeHHoro Tpeyroibuuka DBC naxogum BC =

= 2x sin %— . Takxke HaiigeM, yTo AB = AC = 2x sin %. CnenoBarenb-
HO, TpeyronbHUK ABC paBHOCTOPOHHHIM.

3. Onycrus nepnenaukynsip DO, Ha m10ckocTb Tpeyroapuuka ABC
U yCTaHOBHMB paBeHCTBO Tpeyronbuukos DO,A, DO,B, DO,C, noka-
xeM, 9t0 AO, = BO, = CO,, 1. e. ut0o O, ecTb 1eHTp ocHOBaHus (TaK
4TO MMpamMuaa ABCb [IpaBUJIbHAS).

- 4. Tak xax Touku A, B, C nexxaT Ha noBepXHOCTH mapa, To OA =
= OB = OC (O — uenTp mapa).

5. Onycrus nepneHauky/sip u3 toykd O Ha maockoctb ABC, go-
KaXkeM, 4TO OCHOBaHHe IlepIeHJNKYJspa eCTb LIEHTP TPEyroJbHHUKA
ABC, T. e. coBnazaer ¢ Toykoii O,. CiefoBaTesbHO, 00, (u 3mauwT,
DO,) nexxur Ha AuaMeTpe Imapa bK.

. U3 npamoyronbroro tpeyronvuuka DAK, rae DK = 2R, Haxo-
mam x2 = AD? = 2R - O,D. Otpesok O,D MOXHO CBSI3aTb C X eIme

O/IHMM COOTHOIIEeHHeM, a uMeHHO O,D = \/AD2 - O1A2, rae AD = x,

L
2 2 BCV3 _ BCc _ %xsiny

a == =—. = —=

Od=34E=3 "3 = F "G

4x%5in2S
7. Bepuemcsa x O,D = \/AD2 -0,A* =\x? _——3"—2_'

ITpuBeseM sTo BbIpaXkeHHe K BUAY, YAOGHOMY /Jisi Jorapu¢MupoBa-
HUA: :

OD=x 1—3(l:§gﬁi)=%\li+2cosa =
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= % JZ(cos 60°+cosa) = —% \/ cos(30°+ %) cos(30°— %)

—

11.

12.
13.
14.

15.
16.

A.

SwoN aups W

8. BepHemcs k myHKTY 6:

x*=2R-O,D=2R- %\/cos(30°+%) cos(30°— %) wm

x = % J cos(30°+ g-) cos(30°—- %—) .

KoHTpoJbHBIE BOIPOCHI

Yto Takoe map (maposasi moBepxHocTb uau cdepa)?

Urto Takoe paguyc mapa, AHaMeTp miapa?

Kakue Touyky mapa HasbIBaIOTCS JUAMETPAJIbHO IIPOTHBOIIOJIOX-
HBIMH ?

Kaxasi 110ckocTb Ha3bIBaeTCsl JUaMeTPaIbHOI IIOCKOCTBIO HIapa?
Kaxkasi miockocTb Ha3bIBaeTcsl KacaTeJbHOM K 1apy?

B kakoM ciy4ae MHOTOrpaHHHMK Ha3blBaeTcsl BIIMCAaHHBIM B cde-
py?

JIr060ii 11 MHOTOTpaHHUK MOXCHO BIIHCATH B chepy?

B kakoMm ciygae chepa Ha3bIBaeTCsl BIMCAHHON B MHOTOTDAaHHUK ?
B n1060it 1M1 MHOTOIpaHHMK MOKHO BIHCATH cdepy?

B n106y10 1 paBUJbHY IO R-yrobHYyIO: a) pu3My; 6) MMpaMuay
MOXHO Brucath cdepy? Ecau mMoxHo Bmcats chepy, To rae (Ha
KaKo# TpsiMoii) 6yJeT HaXOAUTBHCS ee LEHTP?

OkoJio N060it M NPaBUIbHON R-yroJbHOM: a) mpuambl; 6) mu-
paMubl MOXXHO Bnucath cepy? Ecam MoxxHO 3To chenatb, TO
rae 6yJeT IeXaTb ee LEeHTp?

YeMy paBeH pajuyc mapa, BIMCAHHOTO B Ky6, pe6po KOTOpOTro
3 IM; OIMCaHHOIO OKOJIO 3TOro Ky6a?

MOo>KHO /i YTBEPXKAATb, YTO Yepe3 [JBe TOUYKH LIAPOBOH IIOBEpX-
HOCTH IIPOXOAHUT OAUH GOJNBIIONH KPyr?

CKkoJIbKO 06IIMX TOYeK MOXKET HMeTb IIapoBasi NOBEPXHOCTb U
psiMasi?

CKOJIbKO O6GIMIKX TOYEK MOTYT UMEThb [IBe IIAPOBbIE IIOBEPXHOCTH?
MoskHO /M K JIO6bIM [BYM IapaM HIpOBecTH OOIIYyI0 KacaTelb-
HYIO IIPSIMYIO?

JAUJAKTHYECKMI MATEPHAJ

1. Illap, paguyc xoroporo 41 oM, mepeceyeH IJIOCKOCTbIO Ha pac-
crostHuE 9 M or mentpa. Haiiaute niomanp cevenus. [16m m2.]
2. Papuyc mapa R. Uepe3 KoHel paauyca NpoBe/ieHa IJOCKOCTb
mox yriom 60° k Hemy. llaiiante mromanp cevenus. [0,25nR2.]
3. Paauyc semHoro wapa R. Yemy paBHa AJuHA NapaJliesid, ecld
ee mupora 60°? [nR.]
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4. Haiisure pamuyc mapa, OMHCAHHOTO OKOJIO Ky6a CO CTOPOHOM @.
[0,5a/3 .]

3. Vsmepenus: npsimoyronpbHoro nmapasnenenunesa 2, 3 u 6 cM.
Haiigute pagunyc onucansoro okoso Hero mapa. [3,5 cu.]

1. Paguyc mapa 7 cm. Ha ero moBepXHOCTH AaHbl JBe paBHbIE
OKDPY>XKHOCTH, MMelolie o6IyI0 XOpAy AnuHoM 2 cM. Haiiaure pa-
AWy CBl OKPY>XHOCTeM, 3HasI, YTO X IJIOCKOCTH [ePIEeHIVKYISIPHbI.
[Sem.]

2. Hafiqure paguyc mapa, ONMCaHHOIO OKOJIO IIPABHJIBHOTO TeTpa-

apa ¢ pebpom a. [0,25a6 .]

3. Ilap paguyca R BuMcaH B yCeYeHHbIH KOHyC. YTOJ HaKJOHA

obpasyiomieif K IJJOCKOCTH HH>KHETO OCHOBaHUS KOHYCa PaBeH O.

Hailiaure paguycobr ocnggaﬂnﬁ ¥ 06pa3yIomyl0 YCe4eHHOro KOHY-
a o

4. /lan map pagnyca R. Uepes ofHy TOUKY €ro IoBepXHOCTH IPO-

Be/IeHBI /IBE IUIOCKOCTH: NlepBasi — KacaTeJbHas K IIApy, BTopast —

nox yrinoMm 30° x mepBoii. Haitagure miomanp cevennd. [0,251R2.]

5. B mpaBuibHON YeTbIpexyronbHOl MpU3Me CTOPOHA OCHOBAHMS

paBHa 4 cM, Bbicota 2 cM. Haiiure pafuyc onrcanHoi 0KoJio Ipu3-

Mol cdepsl. [3 cm.]

6. ¥ mpaBuibHOI TpeyroabHON MpU3MBI BBICOTA paBHA 2 M, pafH-

yc onucaHHOR OKOJO Hee cdepsl ToXKe paBeH 2 aM. Haiigute cro-

POHY OCHOBaHUS pu3sMbl. [3 am.]

1. Ha mosepxHocTH mapa faHbl Tpu Touku. [IpsMonuHeiiHble pac-

crosiaus Mexay Humu 6, 8 u 10 cm. Paguyc mapa 13 cm. Haligute

PaccCTosiHie OT IEHTPa A0 IJIOCKOCTH, NIPOXOASIEH Yepe3 aTH TOY-

ku. [12 em.]

2. Croponb! Tpeyronbuuka 13, 14 u 15 cm. Haiigure paccrosinue

OT IIOCKOCTY TPeyroJbHUKA A0 I[eHTpa IIapa, Kacamllerocs Bcex

CTOPOH TPEYTOJIbHUKA, ecIM paguyc mapa 5 cM. [3 cm.]

3. Muaronamm pom6a 15 u 20 cuM. IllapoBas moBepXHOCTb Kacaercst

Bcex ero cropoH. Paguyc mapa 10 cm. Haiigute paccrodnue ot

LIeHTpa IIapa X0 ILTOocKocTH poMba. [8 cm.]

4. B mpaBUIbHON YeTHIPEXYroJbHOM NMPAaMU/E CTOPOHA OCHOBA-

HUSI paBHA ¢, a IJIOCKUH yroJ mpu BepimnHe paBeH o. Haiiaure

R a

aguyc uca u (o) . = ’
paguychl BITI HHOT'O U OIMCAHHOIO 1IapoB 45”‘92' Joosa

av2cosa

r= o .
4 i— - 45°i
cos| 5

5. B map pamuyca R BuycaHa npaBUJIbHAsS TPEYTONbHAS [THMPAMHU-
Aa ¢ TUIOCKUMU yriaMu o Ipu ee BepmuHe. Hafiqure BbicoTy nmpa-
o
4sin®’=

_—2
MUBL 2R|1 3|



6. IIlap BumcaH B NPsAMYIO IPU3MY, OCHOBAHHEM KOTOPOH CIIY>KHT
MPSAMOYTFOJIbHBIN TPEYroJbHHK, B KOTOPOM IEPIIEHJUKYJISIP, OILy-
MeHHbId W3 BepIUUHbI NPSIMOTO yIjla Ha TUIOTEHY3y, paBeH R u
COCTaBIsIeT ¢ OJHMM U3 KaTeToB yron o. Haligure paauyc mapa.

ksi 45°-1)
sm( 2
\/5 cosa COS%

7. B mape U3 TOYKH €ro IIOBEPXHOCTH IIPOBEAEHBI TPH paBHbIE
XOpAbI IOA yrJioM o APYr K Apyry. Haiigure mx amuHbl, ecau

paauyc mapa pasen R. [% RJ3 cos(30°+ %) COS(30°-— %) :l

8. B map paguyca R Bnucan KoHyc, o6pasyioniasi KOTOPOro Ha-
KJIOHEHa K IUIOCKOCTH OCHOBAaHWsI MOJ yruiom o. Haiigure BbicOTY
koHyca. [2R sinZa.]

§ 4. YPABHEHUE C®EPbHI

CIIPABOYHbIN MATEPUAJ

1. Iycrp mentp cepnr Haxoputes B Touke A(a; b; ¢), a paauyc
chepsl R, Toraa ypaBHeHue cpepbl UMeeT BU/:
(x-a)+@y-bP+(z-c)P=R.
2. Ecnu neHTpOM cephl SIBIsIETCSl HAYAI0 KOOPAMHAT, TO ypaBHe-
HHe chepbl NMeeT BUA:
»+y+22=R.
3. Jlunus mepecedeHust AByX cep €CTb OKPY>KHOCTD.

3AJIAYA C PENIEHMEM

3agaya. Haiitute ypasHenue cdepsbl paauyca 3, mpoxoasmieii ge-
pes touku (0; 0; 0), (0; 0; 1), (4; 0; 0), (0; 4; 0).

Pemenune. 1. Tak kak R = 3, To R2 = 9, u ypaBHeHMe UMeeT BU:

(x-a)+@y-b2+(z-c)=)9, 1)

r/le HeH3BeCTHbIE IIapaMeTpHl @, b, ¢ Haii[eM U3 CHCTeMbI TpeX ypaBHe-

HMI, TIOJIyYalolUXCs IPH MOACTaHOBKe B ypaBHeHue (1) xoopauHar
TpeX JaHHBIX TOYeK:

ans touku (0; 0; 0): @2 + b2+ 2= 9; 2)
ans touku (4; 0; 0): (4 —a)2+ b2+ ¢2=09; 3)
anst touku (0; 4; 0): a2+ (4 —b)2+ 2= 9. (4)

2. Iounenno Bbryurasi u3 ypapHenuil (3) u (4) ypasuenue (2),
HoLyYaeM:

4-a)X+b2+c2-(a2+b2+c?)=9-9, um 16 — 8a = 0;

a2+ (4 -b)P+c2-(@+b2+c?)=9-9, wm 16 — 86 = 0.
Orkyna a = b= 2. :
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3. 3HaveHMe TpeTbeil IepeMEHHOM ¢ HalJeM MOACTAHOBKON Haii-
AEHHbIX 3HaYeHu# ¢ u b B ypaBHenue (2):

4+4+c2=9,=1uc,=1,¢c,=-1.

4. Tak Kak IIOJIy4YHJIH Ba 3HAUEHHUS C, TO CyLIeCTBYIOT ABe c(ephl,
YAOBJIETBODSIIONIHE YCIOBAIO 3a{a4l: UX LeHTpsl 6yayT O,(2; 2; 1) u
0,(2; 2; —1), a ypaBHenus

G- 2+ (y-20+ (- 1P =9u (x— 2+ (y-2P+ 2+ 10 =0,

AUAAKTUYECKUIT MATEPUAJ

1. Haiiqute ypaBHeHue cdepbl, KOTOpasi IPOXOAUT Yepe3 TOYKH
(0; 0; 0), (0; 0; 1), (0; 1; 0). (1; 0; 0), [(x—0,5)2+ (y - 0,5)% +
+(z-0,5)2=10,75.]

2. /IBa paBHBIX miapa paguyca R pacrojOKeHBl TaK, 4TO LIEHTP
O/JIHOTO JIEXUT Ha IIOBepXHOCTH Apyroro. Haiiaure anuHy nnHHH,
II0 KOTOPOIi IIepeceKaloTcsl UX MoBepXHocTH. [TR /3 -]

3. CocraBbre ypaBHeHHe cepbl ¢ LeHTpoM A u paguycoM R, ecu:
a) A(2;-1;3),R=4;6) A(=5;0; 7), R= 3 . [(x —2)2+ (y + 1)+
+(z-3)2=16; (x+5)2+y2+ (z-7)2=3.]

4. Haiingute meHTp M paauyc cepbl, 3aJaHHOH ypaBHEHHEM:
a2+ y?+22=2,6) (x—2)2+ (y+2)2+22=6;B) 22+ y2 +
+22+ 2y~ 62-6=0.[A0; 0; 0), R= +2; A2, -2, 0), R= V6 ;
A(0; —-1; 3), R=4.]



TJIABA XVI

§ 1. OB BEM IIPSIMOYTOJIBHOTO ITAPAJUIEJIEIIUIIE JA
§ 2. OB'BEM ITPU3MHI

§ 3. OB'bEM INTMPAMU J1bl

§ 4. OB bEMbI IUJIMHAPA 1 KOHYCA

§ 5. OB BEM LIAPA U ET'O YACTEN

§ 1. OBBEM IMIPAMOYTOJIbHOTIO IMMAPAJIJIEJIEIIUIIEIA

CIIPABOYHDBII MATEPMAJ

1. O6semom npsamoyzonvnozo napairerenuneda 6yneM Ha3bIBATD
9HCJIO, PaBHOE IIPOM3BeAEHUIO TPEX €ro M3MepeHHH, B3ATHIX B OJHUX
U TeX XXe efuHHMUaX. Ec/ii u3MepeHNs IPSAMOYTOJIBHOrO apaJiiesienn-
Iieja paBHH 4, b, ¢, To

V = abc.

2. Ectn @ = b = ¢, To npsIMOYroJbHBbIA napasienenunen 6yfer
Ky6oM, Toria ero o6veM Gyner:

Ve = @ :

3. O6beMbI reoMeTpHUYECKHUX TeJl BHIPAXKAIOTCSA B KyOHYECKHX e/IH-
HUI[AX.

4. O6veM m060ro NPSIMOYTO/ILHOTO NapaJijielleluiefa paBeH Ipo-
M3BE/IEHHUIO IJIOIAAM €ro OCHOBaHMs Ha BbicoTy: V =S« H

5. /IBa MHOrorpaHHHKa, HMeIONIME PaBHble 06bEMBbI, Ha3bIBAIOTCS
PABHOBENUKUMY.

3AJAYM C PENIEHUAMH

3apava 1. /luaroHa/b IPSIMOYTOJBHOrO NapaJiiesieNliliea paBHA
d U cocTaBJIsieT ¢ OCHOBAaHMEM YroJ o, a ¢ 6OKOBOU rpaHbIO yroa P.
Haiiaure o6peM napasnienenumesa.

Pemenne. 1. Umeem BB L ABCD, nostomy BD — npoekuus
B.D, suaunt £ B,DB = o (puc. 305).

2. JIro6y10 rpaHb NPsIMOYTOJbHOTO MapaJjiie/leNuea MOXHO IIpH-
HATH 32 OCHOBaHue, nostomy DC; — npoexkuus BiD u £ B,DC, = B.

3. Urak, B,\D = d, £ BIDB = o, £ B,DC, = p.

4. UsMmepeHnus a, b u ¢ Ham HeusBectHbl. HaiineM ux.

a) U3 npsiMOyronbHOro TpeyroJbHHKA B,BD umeem ¢ = BB =
=BD sin o = d sin a.

6) U3 npsimoyronbHoro Tpeyronbuuka B,DC, umeem b = B,C,
=BD sin B = d sin p.

B) M3 npsiMoyronbHoro Tpeyronbuuka ABD umeeM @ = AB
=VBD? - aD?.
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r) U3 TpeyronbHuka B,BD naiinem BD = B,D cos o. = d cos a, a
AD = d sin B, nostomy a = \/d2 cos? o — d? sin?p =

__dJl-O-oosZa 1- cos2B _dJoo52a+0032ﬂ _
2 2 2

= dyJcos (a +PB)cos (a - P).
S. V =abc =dcos (a+B)cos (a—P)d sin B d sin o =

=d’sin o sin Bycos (o +P)cos (o B).

3amava 2. /luaronaib IpsMOYToNbHOTO NapaJlie/ielnIe[a PaBHA
d ¥ cocraBisieT ¢ GOKOBbIMM IpaHsiMH yribl o u B. Haitqure o6pem
nmapaJiresenumnea. .

Pemenue. 1. Tak Kak faHHbIH Napasienenunes NPSIMOYTOJIb-
Hblit, T0 DA L ABu DA | AA,, nostomy DA mepneBiMKy ISipHO T1I0C-
koctu AA BB u B/A — npoexuuss muaronanu B,D Ha niockocTb
AABB, a £ AB,D — yron mexay B,D u 60x0Boi1 rpaHbio AABB
(puc. 306).

2. AHAIOrHYHO MOXKHO TIOKA3aTh, 4TO . DB,C — yron mexay
B.D u rpanbio BB,C,C.

3. Oycre £ABD = o, £«DB,C = .

4. BoryucivM quMHBL peGep 3TOro mapaiiesienunea.

a) Yron B,AD npsmoii, Tak Kak pebpo AD sBasieTcs nepueHAuKy-
JpoM K 1miiockoctd AA BB u nepnenaukyasipuo k AB,.

6) U3 npsMoyronapbHOro TpeyroJbHHKa AB,D naxogum AD =
=B,D -sina=dsinauAB,=B,D - cosa = d cos a.

131) AHAaJIOTHYHO U3 IPAMOYTOJNIBHOIO TPEYTOMbHHKA DB,C nonyuqa-
em CD = d sin B.

r) Pe6po BB HaXO[MM U3 NPSMOYTOJIbHOrO Tpeyronbuuka AB,B:

BB =JAB? - AB? = Jd?cos? 0. — d? sin p =

= dyJcos (o +B)cos (o - B).
Takum o6pasom, V = AB + BC - BB, =CD - BB, «- AD,

V =d’sin o sin Byfcos (o +B)cos (- P).
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3anaua 3. OcHoBannem napannenenunena (HaKJIOHHOrO) CIYXXHUT
poM6 co CTOPOHOH @ U OCTPHIM yriioM o.. BokoBoe pe6po, npoxossiiee
Yepe3 BEPIIHHY 3TOro yria, paBHO ¢ ¥ o6pa3yeT CO CTOPOHAMH OCHO-
BaHWs, IPOXOJAIMMMH Yepe3 3Ty BepumHy, yraol ¢ (¢ < 90°). Haii-
AauTe o6beM MapaJsuresienuesia.

Pemenmne. 1. CTopoua poM6a AB = a, ocTpblii yroa DAB o,
6oxoBoe pebpo AA, = ¢, LAAB = LAAD = 1.?pmc 307).

2. U3 A, onycxaeM nepnemmxynﬁpbl A\E na ocHoBanue u AM u
AK Ha c'roponbl pom6a. Touku M u K coem«maem cE.

3. Ilo ycnosuio LA AK = LAAM = ¢.

4. Vs paBeHcrBa Tpeyro.nbnmcon AAK u A,AM (o cropoHe ¢ u
yray @) BoiTekaer, uro AM = AK. Ilo 'reopeme o TpeX IepIeH /UKy Jisi-
pax AM 1 ME n AK LKE. CunepoBarenbHo, TpeyronbHuku AEM u
AKE upsiMoyronbhbie W pasubi (o rumnortenyse AE u AM = AK).
ITostomy AE penur yrona o momosiaM, T. €. Bbicota AE mepecekaeT
JAMaroHaJb poM6a.

S. U3 tpeyronpHuka A A}( umeeM AK = AA, cos ¢ = ¢ cos ¢.

E

6. U3 TpeyroapHHKa HaXOJ¥UM:
AE = -AK__ ccose
coss  cos>
2 2

7. U3 tpeyronbuuka AAE HaxomuMm:

2 2
AE=H=yAA? - AE? = |? - 2252
(}052E
2
=_° , 20 20—
= o COS —2——005 ¢ =
COs—
2
c I1+oosa 1+cos2p
- aV 2 2
Oy
0/ C,
\\ B
\\\\ \\
L \T
>~
Do =—=c
&__.—Xj A
a B
Puc. 308
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= \/sin(a+ )sin( —a)
T a e ?=5)

COS—
2
8. Ilnowans ocHoBanusa S = a2 sin o. Cireq0BaTeNIbHO,

2
v=S§_H-= %‘/sm(% + (p)sin(q; - %) =

cos—
2

= 2d% sin—> sin( + i)sin((p - ﬁ)
2 **3 2)
9.3 amMeuanue. Ilo cBOMCTBY IIIOCKMX YIJIOB TPEXTPAHHOTO

yrna A nmeeM LAAB + ZAAD > ZBAD,T.e.9p+ 9>, ¢ > %,
u LAAM + LZAAK + ZKAM < 2n, T.e. 9+ +a <2m ¢ +
o]
2
3anava 4. Mamepenns npsimoyrosnpHoro 6pycka 3, 4 u 5 cm. Ecau
YBEIMYUTD KaXKfoe pe6po Ha X CAaHTHMETPOB, TO ILJIOWIA/b ITOJHOM
IIOBEPXHOCTH yBenudutcsi Ha 5S4 cM?. Kak uamenuTcst ero o6bem?

Pemenue. 1. Ilnomaap mosHoil MoBepXHOCTH M PSIMOYTOMHHOTO
napaJesenuresa ¢ JHHeHHbIMA pa3MepaMu @, b u ¢ pasHa S = 2ab +
+ 2ac + 2bc.

2. Jlnsa uckoMoro 3HadeHWs X [IOJMY4aeM YpaBHEHHUE

2@+ 2)(4+x)+2@B+2)(S+x) +2(4+x)(S+x)=2-3 -4+
+2-35+2-4-5+54, umm 322+ 24x — 27 =0, wnu x2 + 8x —
-9 =0, otkyma x; = -9, x, = 1. Tax kak mo ycnosuio x > 0, To x = 1.

3. HaxoauM, Bo CKOJIBKO pa3 yBeJHUIUTCS 06beM:

Ves _4:5-6 6

HOB e = —
Vaap 3-4-5 3
3Ha4uT, 06beM YBEJTHYHUTCS BBOE.

3amaya 5. /[naroHasu npsiIMOTO MapaJijeseNuiefa paBHbBI 9 u

V33 ou; mepuMeTp ocHoBaHHA — 18 cM; GokoBoe pe6po — 4 cMm.
Haiiaure niomasb IOJHON IOBEPXHOCTH H 06beM MapaJlieenunesa.

Pemenue. 1. B oTiindne oT npsiMOyroJibHOro napasuieenuie-
[la, BCe I'PaHH KOTOPOTO — IIPSIMOYI'OJIbHUKHM, B IIPSIMOM IIapaJijielie-
nuIeje B OCHOBAHUM HaXO/UTCS NMapajjiejorpaMM, a IPSMOYTOJIbHU-
KaMH SIBJSIOTCSI TOJIbKO 4YeTbipe GOKOBbIE TPaHH.

2. O6o3naunM 60nbumIyio cTOpoHY ocHOBaHUS AB = @, MeHbIIyI0
BC = b (puc. 308).

3. Ilo ycnoBuo @ + b = 9.

4. Yrobpr HaliTH @, b, a Tak>Ke OCTpBIH YroJ o, Hali/leM AHArOHAJH
OCHOBaHHSI.

+ 5 < T, M03TOMY NOAKOpPEHHOE BbipakeHue Gouspie 0.
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Menbmas anarosanb napannenenunesa BD, = ¥33 umeer npoek-

o BD ma mnockocrs ABCD. Tlostomy BD? = BDZ — DD? = 33 —
-16 = 17.
AnanornyHo HaiigeM AC? = 65. Ilonyyunu ABa ypaBHEHHUS:
a* + b2 - 2ab cos o. = 17 u a% + b2 + 2ab cos o = 65.
CxuajpiBasi MX, HaxoauM a2 + b2 = 41.

a+b=9

@ +b% = 44, oTKyaa @ =35, b=4.
5. Bepuemcsi k ypaBHenusim @2 + b2 — 2ab cos oo = 17 u a2 + b2 +
+ 2ab cos a = 65.
Bbruuras u3 Broporo mepsoe, HaxoauM 4ab cos o = 48, T. e.

CocraBuM CHCTEMY U pelIuM ee:{

COoS =

=06, asin o = 0,8.
4-5-4
CrnenoBatenbho, S =absino =45+ 0,8=16 cM?, S =104 cm2.

6. V=64cM3.

KoHTpoJbHBIE BOIPOCHI

1. YUemy paBeH o6beM mapasienenumneaa’?

2. Kakue /Ba Tesa Ha3bIBAIOTCS PABHOBEJHKHMH?

3. UTo cay>xuT eAuHUIEH U3MepeHHsI 06beMOB?

4. Bo cxonbKo pa3 yBenuuuTcs o6beM Ky6a, eciu ero pe6po yBesu-
9uTH B 2 pasa?

JAMAAKTHYECKHH MATEPHAJ

A. 1. Ilnomazp monHOl nmoBepxHOCTH Ky6a paBHa 6 M2. Haiiaute ero
o6bem. [1 M3.]
2. O6pem ky6a paBen 8 m3. HaiiguTe niomaab monHoH TIoBepX-
HocTH. [24 M2.]

K3 }

3. Iluaronanp ky6a papHa k. Haiinure ero o6peM. [ 9

4. O6bem ky6a pasen V. Haiigure ero auaroHass. [W «/:3_]

3. Ecmu xaxgoe pe6§)o Ky6a yBeJHYHTb Ha 2 CM, TO €ro 06beM
yBeauuurcs Ha 98 cm®. YeMy pasHo pe6po ky6a? [3 cM.]

6. Ecim xaxpgoe pe6po xky6a yBenuuutb Ha 1 M, To ero o6bpem
yBeauuutes B 125 pas. Haiiaure pe6po ky6a. [25 cm.]

7. Tpu Ky6a, caenaHHble U3 CBUHIA, UMeIOT pebpa 3, 4 u 5 cmM.
Onu nepensiaBiens B oauH Ky6. Haiigute ero pe6po. [6 cm.]

8. [lnomaau Tpex rpaHeii IPsIMOYTOIBHOrO NapaJLyieNIeNuIIe/la PaBHbI
2, 3 u 6 M2. Haiigute o6beM mapamienenunesa. [6 m3.]

9. B npsiMoM mapaiuieienmiiesie OCHOBaHUE — POM6 CO CTOPOHOH 4 cM
M ¢ yrjaoM mexzay ctopoHamu 60°. MeHblias fuaroHaib napae-
Jnenunena pasHa 5 cM. Haiigure o6beM napasienenumnesa.

[2443 cm3.]
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b.

1. O6pem ky6a paBen A. HaiijuTe miaomaap ero AuaroHaJbHOTO
3
ceyeHusl. [\[2_ va? ]

2. [luaroHasb IPsSIMOYTOJIbHOIO MapaJiiesielllea PaBHA R U CO-

CTaBJseT ¢ oHoH rpanbio yrox 30°, a ¢ aApyroit — yron 45°. Haii-
K32

AuTe ero o6beM. | g -

3. /luaroHasb IpPSIMOYTOJbHOrO Napajiesielldliefia COCTABISET C

OCHOBaHMEM yTOJI ., ABYTPAHHBIA YroJ MeX/Jy AHArOHANbHBIM Ce-

4eHHeM U 60KoBoi rpanbio paBeH B. Haiigure o6peM napannene-

IMIeaa, ecid AUAaroHa b OCHOBaHMsI paBHa k. [0,53 sin 2B tg a.]

‘4. B mummHAp paguyca k BHMCAaH NMPSIMOYTOJNbHBIA Mapaijiesienu-

Tel, AMaroHaab KOTOPOTo COCTaBJIseT C OCHOBAaHHEM LMIMHAPA YTOJ
O, YyroJ MexAy [AHArOHaJsIMH OCHOBaHHs Hapajureienumena 60°.
HaitanTe o6bem mapainenenunesa. [2v3 k3 tg o.]

5. B map paguyca R BnHcaH NpsAMOYTOJDbHBIN TMapaJireenumner,
AHATOHAJb KOTOPOTO COCTABJIsIeT C OQHOM I'PaHbIO YTOJ O, A C APY-
roii — yroxn 60°. Haiiaute o6peM mapasesennmnesa.

[4V3R* sinafsin (30°+ o)sin (30°— &), < 30° ]

6. B map paaumyca R BnucaH NpsIMOYrOJIbHHI NapaJiieselnnen,
AMaroHajib KOTOPOTrO COCTAaBJISIET C OAHON M3 rpaHelf yroxa o, yroia
MeX/Jy AMaroHaJbio 3TOi I'DaHH M CTOPOHOI ocHoBaHus 60°. Haii-
AuTe o6beM napasnenenunesa. [R3v3 cos o sin 2a.]

7. Okoro mapa pajuyca k OHCaH NPSIMOYTONbHbIH apaJuUieieny-
nen. Onpenenure ero Bua. Haiiute ero o6bem. [8&3.]

8. OcHoBaHHpe NpsIMOTO MapaJUiesienunesa — pom6, ITOMAagb Ko-
Toporo 1 M2, nuIomaau JUaroHaabHHX cedennii 3 u 6 m2. Haiigure
o6bveM napannenenumesa. [3 m3.]

9.B npsMOM mapallieselHIee CTOPOHH OcHOBaHHS 2v2 u 5 cM
o6pasyioT yron 45°. MeHbmas AuaroHajib napajieieluneaa pas-
Ha 7 cM. Haitnute ero o6mem. [60 cm3.]

10.. IT'panu mapannenenunesa — paBHble POMOBI CO CTOPOHOM @ M

.. V243
octpbiM yriom 60°. Haiigute ero o6beM.| —5 -

1. B npsMoyro/IbHOM NapaJuTelienuie/ie HOMENIeHbl JBa Mapa paau-
yca k Tak, 4TO KaXXABIA Kacaercss APYroro mapa  ISITH TpaHei
napajnenenunena. Haiiante o6peM napamnenenunesa. [16 £3.]
2. OcHoBaHME HAKJIOHHOrO NapaJjelienunesa — KBajpar, CTOpPO-
Ha Kotoporo paBHa 1 M. OaHo U3 GOKOBBIX pebep paBHO 2 M U
o6pasyer ¢ KaXk/[[0i U3 IIPHJIEXAMHUX CTOPOH OCHOBaHMsI yroa 60°.
Haiiure ero o6vem. [ /3 "] |

3. Haiiqute o6beM NpsIMOYTOAbHOrO NapaJslielenuiesa, JHaroHaIb
KOTOoporo, paBHas k, COCTABJISAET C ITIJIOCKOCTbIO OCHOBaHHUS yrosa o,

a ¢ 60K0BOIi rpaHbIO yrou P. [k3 sinasin Bycos (o +p)cos (B - o) ]



4. [lvaroHanbHasl MJIOCKOCTb IPSIMOYTOJIBHOIO IMapaJliesienuiesa

M JIeXxamasi B Hell /IuaroHanb, paBHas R, o6pa3yioT ¢ OHOM U Toi

‘)Ke 60KOBOI I'paHbIO COOTBeTcTBeHHO yruibl oo u f. Haiigute ero
k3 sin? B ctg a.Jsin(a—B) sin(a+pB)

o6beM. .

sina

§ 2. OFBEM ITPU3MBI
CIIPABOYHBII MATEPHAJI

1. HakyoHHast mpu3Ma paBHOBEJHMKA TaKOMU IPSIMOii IIpU3Me, Y KO-
TOPOH OCHOBAHMEM CIYXXHT IepIeHAUKYISpHOe CeYeHHWe HaKIOHHON
MPHU3MBI, a BBICOTOH — 6OKOBOe pe6po JaHHOI HAKJIOHHOMN IIPH3MBI.

2. O6beM npH3MBI paBeH NIPOH3BEAEHHIO IIJIOMAM ee OCHOBAHUS
Ha BBICOTY:

"V =SH.

3AJAYH C PELIEHUSAMHA

3apgaya 1. B npaBuibHOM 1IECTHYTONbHON MPHU3MeE IUIOWAAb HAH-
6oJbIlero JMAaroHaJbHOTO cedeHHsi 4 M2, a paccTosHUE MeXAY ABYyMs
NPOTHBONONOXXHBIMI OGOKOBbIMH rpansamMu 2 M. Haiiaure o6bpem
IIPH3MBI.

PemeHue 1. PaccMoTpuM sexxamuii B OCHOBaHUH JJaHHOI
npuambl mectuyronbiuk ABCDEK (puc. 309).

2. Menbmas guaroHanb AC nepnengukysipaa pe6pam CD u KA,
a 3HAYMT, OHA NepIeH/UKYJsIpHA GOKOBLIM IPAaHsM, KOTOPBIM IIPH-
Haanexxat pe6pa AK u CD. CinegoBaTenbHo, ee AJHHA U €CTb JaHHOE
B YCJIOBHH PAacCCTOSIHHE MeX/Y IPOTHBOJIEXAMMMU GOKOBbIMH IpaHS-
mH, 3HaunT, AC = 2 M.

3. Tak kak ABCDEK — mnpaBu/IbHbBIH IIECTHYroNbHUK, To AO =
=O0C = CB = AB = R, a cregoBatesbHO, 4eTbipexyroiabuuk ABCO
(Touka O — ueHTp ocHOBaHUS) siBAsieTcs poM6oM. Ilo cBolicTBy mua-
ronaneit pom6a AM = 0,5AC = 1 Mmu LABO = 120 : 2 = 60°. U3
TpeyroibHuKa AMB HaliieM cTopoHy ocHoBaHusi @ = AB =

AM 21

5in60° = B
E D

Puc. 309 ‘ Puc. 310
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4. Bonpmee AuaroHalbHOe CedeHHe NPHU3MbI cofepkuT 60mpmyio
AMaroHajb OCHOBaHHUs, Hanmpumep AD.

5. Tak kak AD = 2a, a ecntn H — BBICOTa IIPU3MBI, TO M3 YCJIOBHS
3a/a9y UMeeM: ‘

Scc'l =

=D __4 _J
2a 5.2 =3
3
6. HaiineM nuonagb OCHOBaHMS NIPU3MBbI:
2
S.=6L 33

7. VickoMblii 06beM IIPH3MBI

V=S_+H=2/3.43, r.e V=6

3anaua 2. BokoBbie pe6pa HaKJIOHHOM TPEYTOJbHON IPU3MbI pPaB-
HbI 15, a paccrosiHus Mexay Humu 26, 25 u 17. Haiigute ee o6beM.

Pemenue 1. IlpoBenem mepnenaukynsipaoe cedenue KME,
NpHYeM ero CTOPOHBI 6YAYyT paBHBI PACCTOSIHHAM MeXAY GOKOBBHIMH
pe6pamu (puc. 310), 1. e. KE = 26, ME = 25 u KM = 17.

2. Haiigem nuaomann NepIeHANKYJISIPHOTO cedeHusi mo ¢opmye
l'epona:

S=yJp(p-a)p-bXp-c), Skme =V34-8-9-17 = 204.
3.V =Sgme + AA, = 204 - 15 = 3060.

npESMN

3anaua 3. Ilmomaab oCHOBaHHS IPSIMO TPEYrOJbHOM IPU3MBI pa-
BHa 4 M?, a momaau 6okoebix rpaneit 9, 10 u 17 mM2. Haiiure o6pem
MPU3MBI.

Pemenwue. 1. IIlyctb H — BBICcOTa IpU3MBKL, @, b, ¢ — cTopoHbBI
ee OCHOBaHHSI. .

2. Wcnonb3ys ycnoBue 3aa9#, BbIPA3UM CTOPOHBI OCHOBAHHS Ye-
pe3 BbICOTY Ipu3Mbl H:

9 10 17
eH=9,bH=10,cH =17, unu a = —ﬁ,b= "= &
3. Haiinem BoicoTy H, BbIpasuB M3BeCTHYIO HaM ILJIOIa b OCHOBA-
HUS Ipu3Mbl Yepe3 H ¢ moMompio ¢popmynbl Tepona:

9 10 17\ 18
p__(H+H+H) H’

G- [B 9 &8 1 _36

Tax xak S =4, To H>=36: 4= 9, H = 3 1 ucKkoMblii 06beM paBeH:
V=S‘H=4-3, V=120
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3agaya 4. OcHoBaHmMe NpsMOH
IpU3Mbl — IIPSIMOYTOJBHBIH Tpe-
YTOJbHUK € KaTeTOM @ M IIPOTHUBOJIE-
skamuM yraoMm o«. Ilmockocts, mpo-
Be/leHHasI Yepe3 JaHHBIHA KaTeT U Ipo-
THBOJIEXAINYI0 BepINHHY JAPYyroro
OCHOBaHMSI, COCTaBJIsIET C OCHOBaHH-
em yroa f. Haiiaure o6beM mpu3Mbl.

Peme nue 1. V3 ycroBus
dagauu L BAC = a, CB = a,
ZBCA = 90° (puc. 311).

2. I3 mnpsMoyroapHOro Tpe-
yronpuuka ABC kater AC = BCctga = actga, Torna S,z =
= 0,5AC - BC = 0,542 ctg o.

3. lnsa HaxoX/AeHUST 06beMa IIPU3MBI CJIefyeT ONpeAe/MTb ee Bbi-
cory, T. e. pe6po AA, = H.

a) AA, nepnesankynsipao maockocta ABC, snaunt, AC — mpoek-
mus A, C Ha nmockoctb ABC, Ho no ycnoeuio AC L BC, cienoBarenb-
Ho, A,C 1 BC (TeopeMa 0 Tpex NepHeHAHKYISAPAX).

6) £ A\CA — nuHelinblit yron asyrpamHoro yrna BC, T. e.
<« A,CA = B.

B) U3 npsmMoyroabHoro Tpeyronbuuka AA,C maxoanm A,A = H =
=AC tg B = a ctg a tg B.

D Vo = So - H=0,52 ctg o - actg a tg p=0,5 @3 ctg? o tg p.

KonTtpoibHbie Bompoch

1. Hanmmure dpopmyty o6beMa npsiMOil IPU3MbI ¥ O6bSICHUTE CMBICI
BXO/ISIIUX B Hee GYKB.

2. B npusMe IpoBOASATCS CeYeHHsi, MapajlieJibHble ee OCHOBaHHAM. B
KaKOM OTHOIIEHMH HaXOASATCs o6beMbl JaHHOH M BHOBb IIONyYeH-
HBIX IIPU3M?

3. IIpusma nedopMupyeTcsi, OCTaBasiCh IPU3MOH, TaK, YTO OJHO U3 ee
OCHOBAaHHMM IlepeMell[aeTcsi B COAepiKalleil ee IJIOCKOCTH, a IIOJIO-
JKeHHe BTOPOTO OCHOBAaHMsI 3aKpeIlieHo. ByayT nu npuamer, nony-
YaeMble B pe3yJIbTaTe TaKoi JedopMamuu, paBHOBEIHKUMH ?

JMAAKTHYECKHI MATEPMAJ

A. 1. Tpe6yercs ycTaHOBHUTD pe3epByap AJs Boabl eMKocTbio 10 M3 Ha
mromajke pasmepoM 2,5 x 1,75 M, cayxameil Aisi HETO AHOM.
Haiinure BoicOTy pe3epByapa. [~ 2,29 M.]

2. ITo cropoHe ocHOBaHUS @ U GOKOBOMY pe6py k HaiiauTe 06beM
NPaBUJIbHOM IPU3MBI: a) TPEyroJbHOH; 6) UeTbIpeXyroNbHOMH;

B) mecruyronsHoii. [0,25v3 ak; a2k; 1,53 a2k.]
3. /lmaroHanbp NPaBHJbHOM YeTHIPEXYTOJbHOH NPHU3MBI paBHA

3,5 CMs’ a AuaroHaJb 60KoBoii rpanu 2,5 cM. Haiimnte o6beM nmpuamsi.
[3 eM3.]
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4. CTopoHa OCHOBaHHMSI IPaBHUJbHON TPEYTOJIbHOI NPU3MBI PaBHa
@, njomajab 60KOBOH IOBEPXHOCTH PaBHA CyMMe IUIOILIAZel OCHO-

3
a
Banuii. Haiiaure o6beM npusmel. [f ]

3. B npsiMoii TpeyronbHo# npU3Me CTOPOHBI OCHOBAaHMI paBHBI 4,

5 u 7 cM, a 60KOBOe pe6po paBHO GoJbileH BHICOTE OCHOBAHHSL.

Haiiaute o6bem npusmbr. [48 cm3.]

6. Ilonepeyroe cevenne kaHaia uMeeT (OPMY TpPaNeElMH C OCHOBA-

HusMHA 22 U 8 M, BbicoTa paBHa 4 M. [lnuHa kaHaga 100 M. Ckoub-

KO Ky6HYeCKHX MeTPOB 3eMJH BbiHyTO? [6000 M3.]

1. OcHoBaHue IPU3Mbl — TPEYTOJIBHHK, Y KOTOPOrO OJHA CTOPOHA

paBHa 2 cM, a aBe gpyrue — 1o 3 cM. BokoBoe pe6po paBHO 4 cm

H COCTaBJISIET C IJIOCKOCTbIO OCHOBaHMA yrou 45°. Haiiaute pe6po

paBHOBeJIHKOro Ky6a. [2 cm.]

2. Yemy paBeH 06beM IPSIMON YeTHIPEXYTOJbHON MIPU3MBI, ECIIH €€

BBICOTA R, JMaroHa/JM HaKJIOHEHbI K IJIOCKOCTH OCHOBAHMS IIOJ YT-

JaMH o U ? M OCTPBIH YTOJI MeXJy AUAroHaJsIMH OCHOBAaHHS pa-
RY sing

Agatg P’

3. OcHoBaHuEM IPSMOIA IIPU3MBI CJLyKHUT NIPSIMOYTONBHDIN TPEYTOIb-

HHK ¢ KaTeTamu 6 1 8 M. B npusmy Bnucan map. Haiigure o6beM

npusamel. [96 M3.]

4. BoicoTa npsiMoii TpeyronbHOM NpH3Mbl PaBHA 5 M, ee 06beM

paBeH 24 M3, a nomau 60KOBBIX rpaHell oTHOcsTCs Kak 17 : 17 - 16.

Haiigure croponst ocHoBanus. [3,4 M, 3,4 mu 3,2 M.]

5. B HaKJIOHHO} TPeyroJbHOU IPA3Me CTOPOHBI OCHOBAHHMSI PaBHbI

5, 6 1 9 M, 6okoBoe pe6po paBHO 10 M U cOCTaBJIsIET C IIOCKOCTDIO

ocHoBaHHUs yroa 45°. Haiigure o6beM npusmbl. [100 m3.]

6. OcHoBanueM HAKJIOHHOMN ITPHU3MBI CIIYKUT PABHOCTOPOHHHUI Tpe-

YTOJIBHUK CO CTOPOHOH ¢; OJHa M3 GOKOBBIX I'pPaHeil IepHeHAUKY-

JISIpHA IJIOCKOCTH OCHOBaHMSI M IpeJACTaBJsieT co6oil poM6, y Xo-

TOPOro MeHbIIasi AMaroHajab paBHa ¢. Haiiaure o6beM IpU3MBI.

—%acw/12a2 - 3¢? ]

. B HakJIOHHO¥} NpH3Me OCHOBaHHE — IMPSIMOYTOJIbHBIA TPEYroJib-
HUK, THIIOTEHY3a KOTOPOro paBHa C, OAMH ocTpbiil yroa 30°, 6oko-
BOe pe6po paBHO R M COCTAaBISET C ILIOCKOCTbIO OCHOBAHHSI yIoJ

BeH ¢?

o 3
60°. Haiiaute o6beM npusMBbl. [Ekcz ]
1. Camas 6Gosbnrasi [MaroHas b [IPaBHJIbHOMN LIECTHYTONbHOMN MPH3-
Mbl, UMeOIas ANUHY R, COCTaBJseT ¢ GOKOBBIM peGpOM MpPH3MBI
M 3 .
yron a. Haiinute o6beMm npnsmm.[-g\/gks sinfa cos OL']

2. OcHoBaHHEM IIPSAMON IPU3MBI CJIYXXMT PABHOGEIPEHHDIH Tpe-
YTOJIbHMK C OCHOBaHMeM k M yriioM mpu ocHoBanmu o. Haiigure
o6beM IPU3MbI, eCIHM IJIOM/Jb ee GOKOBOH IOBEPXHOCTH paBHA

. . [1
CyMMe IUTOIIa/ el OCHOBAaHHUI. [ng tg o tg%.]



3. Haiiaure 06beM npaBUIbHOM 9€Tbi-
PEXyTOJbHOM IPU3MBI, €CJIA €€ JUATro-
HaJb o6pasyeT ¢ 60KOBO# rPaHbIO YTOJI
O, a CTOpPOHA OCHOBaHMsS paBHa R.

k3 Veos2a

sina

4. B ocHOBaHMH NPSAMOH NpPU3MBI Je-
JKHT YeThIPEXyTOJbHUK, B KOTOPOM [Ba
NPOTHBOIIOJIOXHBIX YIJja IMpPSMbBIE.
Jlaronasb OCHOBaHHMS, COEAUHSIONMIAS
BepIIMHBI HENpPSIMbIX YIJIOB, HMeEET
ANUAHY R ¥ JeUT OJMH U3 3THX YTJIOB Puc. 312
Ha vacté o 4 fB. Ilnomaznp cedenwus,
IIPOBEJICHHOro Yepe3 APYTrylo AUaroHaJlb OCHOBAaHMS IeEPIIEHAUKY-
asipHO K HeMmy, pasHa S (puc. 312). Haiiaure o6beM Npu3MBL.
[0,55% cos(a — g.]
3. B ocHOBaHMH IpsMO# NPU3MBI JIEKUT Tpallelsi, BINCAHHAS B
MONyKpyr paguyca R Tak, 4To GoJbliiee OCHOBaHME He COBIIAAAET C
AMaMeTpoM, a MeHblllee CTSATHBaeT Ayry, paBHyIo 2a.. Haiiqure o6peM
TIPU3MbI, €C/IM JUATrOHAJb IPAHH, IPOXOAIIE Yepe3 GOKOBYIO CTO-
POHY OCHOBaHHMsA, HaKJIOHEHa K OCHOBaHHIO IIOJ YTJIOM OL.

. o
[R:1 sin 2a cos (45°— 3-)]
6. B ocHOBaHMM NIPAMOM NIPH3MBI JIEXKHUT NPSIMOYTOJIBHBIN TPEYTOJIb-
HHK € OCTPBIM YTJIOM 0. H KaTeToM C. J[MaroHaab GOKOBOI rpaHH
TIPH3MBI, IPOXO/Allel Yepe3 THNOTeHy3y, 06pa3yeT ¢ 60KOBOIt rpa-
HbIO, IpoXoAsmel depe3 KaTer ¢, yroa B. Haiigute o6beM nmpua-

[03 sin ay/sin(a—P)sin(a+p) ]

2sinf cos’a

MBbI.

§ 3. OBBEM MIUPAMM/IbBI
CIIPABOYHBII MATEPHAJ

1. Obsem nw06oit nupamuds: paBex % NIPOU3BeeHUSA TLIOINAg: OC-
HOBaHHUA Ha BBICOTY:
V=3SH.
2. JIBe mupaMUZbI PA6HOGEAUKYU, €CIA PABHOBENMKH HX OCHOBAHHS

H PaBHbI UX BBICOTHI.
3. @opmyna st BbIYHCIEHUS 003€Ma YCeUeHHOl Nupamudst:

V=2 H(S; +S, +5,-5,),

rae H — Bbicota mupamuanl, S| 1 S, — IIOMAAH OCHOBAHMIA.
4. O6beMbl TOJOGHBIX MHOIOIPAHHUKOB OTHOCATCS KaK Ky6bl CXO/I-
CTBEHHBIX pelep.



3AJIAYY C PELIEHUSAAMH

3anava 1. OxHo pe6po TeTpasapa paBHO 4, KXK/0E U3 OCTAJbHBIX
pasHo 3. Haiizure o6bem TeTpaazIpa

Pemenue. 1. llycro BC=4, AB=AC=EA=EB=EC=3
(puc. 313).

2.V = —SH rae H = EO.

3. S— = BC AD, rne AD 1 BCu BC=4. U3 l'lpSIMOYI‘OJIbHOI‘O
Tpeyronbnmca ADC naiinem AD =VAC?* - DC? =J9-4 = /5. Ta-

KHUM 06pa3oM, 5—5-4-«/_—2\/_.
4. AE = EB = EC, cnenoBatesbHO, Todka O — LEHTP ONMCAHHON
OKpYIKHOCTU OKoJo ocHoBaHHst ABC u AO = R.
5. U3 npsimoyronbHoro tpeyronpauka AEO naxoaum H = EO

.—_m rie AE = 3. Tak kak AO = R, to AO = Z_I.); N
4.3-3

=2 = o

2

9 99

H=EO="32 —(_ ) =,/_.

245, 20

1
V=§-2J§-J%% = V11

3agavya 2. OcHoBaHUe MUpaMUAbl — PAaBHOGEJPEHHBIA TPeyroJb-
HHMK, 60KOBasi CTOPOHA KOTOPOTO paBHa R, a yros IpH BepLIUHE OL.
BOKOBbIe I‘paHI/I, HPOXOHHH.II/IC ‘{epe3 paBHbIe CTOpOHbI OCHOBaHH4, Hep'
HEHlIﬂKyJIHprI OCHOBAHHUIO HI/IpaMHlIbI, a TpeTbSI I‘paHb COCTABJISIET C

HUM yroa ¢. Haiiaute o6beM nupaMubl.
Pemenmue. 1. Ilyctrb AB = AC = k, ZBAC = o (puc. 314).

2.V=1-sH |
3. Ilposesem AM 1 BC, Tak kak AE mepneHgUKyJIsipHO ILIOC-
3 E
8
A
b A
C
Puc. 313 Puc. 314

240



koctu ABC, To AM G6yaer npoekuueit EM Ha miockoctb ABC, 3Ha-
wutr, EM L BC (teopeMa o Tpex meprenauxyssipax), T. e. Z AME = g.
4. s npsiMoyronbHoro Tpeyronbuuka AMC HalifeM

AM = AC -+ cos %=kcos%.

5. U3 npsamoyrospHoro tpeyronbuuka AEM wuaiinem H = AE =

=AM-tg(p=koos%tgq).
6. Sypc = %AB'AC°sinoc= %kzsina.

7. O6beM nupamuan V = %k:" sin o cos % tg o.

3amava 3. Haiiqure o6beM NpaBuIbHON Y€THIPEXyTONBHOM MHpa-
MU/Ibl, B KOTOPO# [JIMHA CTOPOHbI OCHOBAHHUS PaBHA @, ABYTDaHHBIN
YTOJI MeXIy GOKOBBbIMH I'PaHSIMH PaBeH OL.

Pemenue 1. U3 Touknu B onyckaem nepnesauxynasp BE Ha
cropony KC u'touky E coenuusiem ¢ D. Tak kax BC = CD, £/ KCD =
= ZKCB u EC — obmas cropona, To Tpeyronbuuku BCE u DCE
6yAyT paBHBI, u, ciaegoBatenbHo, £ BEC = < DEC = 90° T. e.
DE 1 KC (puc. 315).

2. CornacHo onpezesnenuio yroa BED siBnsieTcs: TMACHHBIM yriom

ABYTPAaHHOrO yrjia MeX/Ay GOKOBbIMU TI'DaHSAMH NHPAMHABI, 3HAYMT,
ZBED = . '

3. ABCD — KBaapaT co cTopoHoii @, cieoBatenbo, AC = av/2
a

noC= 52
4. O6o3nauns £ KCO yepe3 ¢, U3 IPSIMOYTOJNIBHOIO TPEYTOJIbHH-

xa KOC naiinem H = KO = OC tg ¢ = # tg ¢.

5. U3 npsmoyronpHoro Tpeyroabunka EOC u tpeyronbuuka OEB
HalzeM:

. OE o OE . o
sin ¢ = ﬁ,ctg 3 = 5o T e sin @ = ctg 3 -
Torpa
2 ctgg
H=%ttgo=22 Sne o2 3
1-—sin2(p 1 ctgzil_
06005%
- 23—-005(1 :
6. O6beM mupaMuabI
v 1 s I asﬁcos%
3 T oom 6v-cosa
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Puc. 315 Prc. 316

7.3amevanmne 3aech o > 90° Tak KaK M3 TPeyroNbHHKA
OEB tg % = % = %g— > 1 (OC — runorenysa). CienoBarenbHO,
% > 45° 51 a > 90°.

3anata 4. B npaBribHOA TPeyroNbHOM ycedeHHON MAPaMMAE CTO-
ponbl ocaoBanui @ u b (@ > b), AByrpaBEHbI yroa NpH OCHOBAHHH OL.
Haitaare ee o6bem.

Pemenune. 1. YcaoBaw 3aauu orBevyaer pacyHok 316.

2.V = %H (S'+Sz+ S,S, ) rae S, — nnomags TpeyrosbHE-
Ka ABC, S, — nnomaap Tpeyronbauka A,B,C,, H — Bbicora nupa-

MHABL, T. €.
2
S, = “2;5, S, = "f, J5.5; =23,

3. M a M, — cepemunn cropon BC u B,C,, cnenoBatenpuo,
AM, 1 B.C,u AM 1 BC, MM, | BC (MM, — oTpe3oK ocH CAMMe-
TPHH PaBHOGE/IPEHHGH TpalleIAy éiBlBC). Cnenosarenbao, £ M,MO —
JMHEAHKLIA YIoA ABYTPaHHGIO YA DA OCHOBAHHH, T. €. £ M,MO = a..

4. Ilposenem KM, ] OO,. U3 npsMOyroJibHOro TPEYTOJIbHHKA
KM M naxomam H = KM, = OO0, = KM tg a, rne KM = OM -
- O,M,.

53 I/fs npasunbEOro Tpeyronbaaka ABC, rae AM | BC, AM =

=asin60°=—a—2‘,—§—,'ror1[aOM=£%§-.
6. Us oro TpeyronbHuka A B.C, aHalOruYHo HaXOAMM
_@ém B:C,

oM 6 a3 b3
7-C41eaona1tm:no,KM=T———6—

8. O6beM mupamanLr
1 (a-b)3 V3
V=§-%tga-7(az+b’+ab),

v @)

24
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3agaga 5. B TpeyronpHOH yceyeHHOH THpaMH/JEe BHICOTa paBHA
10 M, croponbI ogHOrO OcHOBaHHs 27, 29 1 52 M, a HepHMeTp APYroro
paBed 72 M. HaiiguTte 06beM ycedeHHOH IMHPAMHJIHI.
Pemenue. 1. Ilo Qgpuyne l'epona HafiieM IUIOMaJb HAKHETO
ocHOBaHHA: S = v54-2-25-27 =270. .
2. Inoma i mogOGHBIX MHOIOYTOJbHAKOB OTHOCITCS KaK KBajpa-
THI CXO/JCTBEHHBIX CTOPOH MM KaK KBaJpPaThl UX IEPHMETPOB,
s 2
T. e —=—5, rae S u P — nnomaap # NepAMETP HWXKHEr0 OCHOBA-
P
HUsI, S M P — IJIOH[ajb ¥ NEPHMETP BEpPXHEro OCHOBAHHWSI, 3HAYHT,
2
270 108

P "'7;5-', OTKy/Za § = 120.

1
3. V=-3-10(270+120+J27o-120)=19oo M3

3anaga 6. Yepe3 cepeauHy BHICOTH HHPAMHAN NPOBe/ieHa ILIOC-
KOCTb, MapajiyielbHasi OCHOBaHHWIO. B KaKkoM OTHOmIEHHH OHA JEJNHT
0o6bpeM IHPaAMHU/DI?

Pemenne. 1. IInockoctp, npoBeseHHas NapaiyieIbHO OCHOBA-
HHIO, OTCeKaeT MOJOGHYIO MU PaMHAY -

1
2. Koa¢dpummenT nogo6usi paBeH OTHOIUEHHIO BHICOT, T. €. - . Ilogro-

’i‘ -
1\3
My 0OGbeMbI MHPAMHUJ OTHOCSTCH KaK (5) -1
3. CuepoBaTesnbHO, NNOCKOCTb AEJWT Hally MAPAMHJAY Ha YACTH,

1 1
06beMbl KOTOPBIX OTHOCATCS KaK g : (1—5) =1:7.

Koarpoasanie Bompocs

1. Hanumure ¢opmysy o6beMa nupaMujbi ¥ OGDSICHATE CMBICH BXO-

Asmux B popmysy 6yKs.
2. Hanumure ¢opMyny o6beMa ycedeHHOH mupaMuMiBl U OGbsicCHATE

CMBICJ BXOASIUX B (popMyIy GyKB.
AUIAKTHYECKMA MATEPHAN
A. 1. Ilo pe6py k npaBHIbHOrO TeTpasApa HAAJHTE €rc oGBHEM.

1.3
=k Ji]

1
2. Ilo pe6py k okTasgpa HaiHTEe €ro o6beM. [§k3‘\[2-]

3. OcrHoBanMe mupaMu/Jbl — IPSMOYTONbHAK CO CTOPOHAMH 9 H
12 M, Bce 6okoBbie peGpa pasabl 12,5 M. Hadigare o6peM mapamu-
abi. [360 m3.]

4. BokoBoe pe6po NpaBHIIbHOM HIECTHYTONbHOH HPAMA/LI PaABHO
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1,4 M. CropoHa ocHoBaHus ee paBHa 0,2 M. Haiiqure o6bem mupa-
muzbl. [48 am3.]

3. /lnaroHasb KBagpaTa, JIeXKallero B OCHOBAaHHH TPABUIbHOMN ITH-
pamu/bl, paBHa 8 1M, a ee BbicoTa 12 gM. Haliaure o6beM nupamu-
ool [128 am3.]

1. OcHoBaHHe NMHpaMHAbI — pPaBHOGEAPEHHBIH TPEYTOJNBHHK CO
croporamu 6, 6 u 8 M. Bce GokoBbie pe6pa pasunl 9 M. Haiiaure
o6beM napamubi. [48 m3.]

2. Yemy paBeH o6beM NPaBUIbHOI TPEYroJIbHOK NMPaAMHUABI, Y KO-
TOPOi CTOPOHA OCHOBAaHHSA @, 60KOBble pe6pa B3aMMHO IepIIEH/IH-

a2
KYJASpHBI? |54 -

3. Haiiqute o6beM yceueHHOH NUpaMHAbI C IIOMAASAMH OCHOBa-

H
Huit A, u A, (A, > A,) u Bbicoroii H. [?(An + 4 +V4 - 4 )]

4. B ocHoBaHMM mHEpaMHIbI JIEXUT TpsiMOyroabHuk. Kaxjgoe 6o-
KOBO€ pe6po MUPaMU/bI PAaBHO @ M COCTaBJSET CO CMEXXHBIMH CTO-
PoOHaMu npsiMoyronbHuKa yriabl o ¥ B. Haligure o6peM nmupamMubl.

[—;—a3 Cos a cos B\/sinza - cos? B.]

3. Beicora mupamuapt H. Ha KakoM pacCTOSHHM OT BEpIIMHBI Ha-
XOMHUTCS cevYeHHue, TapaljieJIbHOe OCHOBAHHUIO M JeJisiiiee ee 06beM

H
TionoJsaM? [—]

2
6. B npaBuibHOI YeTBIPEXyroJbHOI yceYeHHON MUpaMH/e CTOPO-
HBl OCHOBaHM# @ u b, AByrpaHHbIA yros npu 60/blIeM OCHOBAaHHA

o. Haiigure ee 06'beM.[%(03 - b3)t8 0‘-]

7. B npaBuJIbHON YeTHIPEXYrONbHOH MUPaMHe CTOPOHA OCHOBA-
HHSI paBHA @, IByTPaHHbINX yros npu 60KoBoM pebpe paseH o.. Haii-
03 OOS—Q-

2
nuTe ee 06beM.| 37 D cosar

8. Or xy6a oTpesaHbl ero yriibl MJIOCKOCTAMH, IPOXOAAMUME de-
pes cepeAuHbI pebep, BLIXOAAIINX U3 OTPe3aHHBIX BepmuH. Pe6po

" S 3
Ky6a paBHO @. Haiigute o6beM ocTapimerocs Tena. %"

9. Ilupamuaa, BbicOTa KOTOPOIA paBHa H, pasjeneHa MJIOCKOCTDIO,
napaJijieIbHOH OCHOBaHHIO, Ha [Be paBHOBeJHKHe Yacti. Haiigure

?/ZH]

paccrosinue oT 9TOM ILIIOCKOCTH HO BEPIIWHDBI ITHPpAMHAADI. [ 2



B. 1. Halizure o6beM mupaMu/ibl, UMeloLIell OCHOBAHHEM TPEYTOJIbHUK,
ABa yTJIa KOTOPOTO oL ¥ B, pajiiyc ONMCAHHOA OKOJIO OCHOBaHHUS OKPYK-
HoctH paBeH R. BokoBbie pe6pa mupaMub! HAKJIOHEHH! K ILIOCKOCTH

2 . . .
€e OCHOBAHMS 1IOJ] YTJIOM . [3 R¥sino.-sinp sin(a + P)tg ¢-]

2. Haiiure 06beM NpaBUJIbHON YeTbIPEXYTONbHON MHPAMU/BI, eCIIH
momaab 60KoBoi rpaHu paBHa P, a NJIOCKHiA yrosl NpH BepIIHHe

4P"Ptg%cosa
nHUpaMHAAbl paBeH O. 30052
2

3. Ilnomaab MoHOI MOBEPXHOCTH NPAaBU/IBHONK Y€THPEXyTONbHOM
nupaMuibl paBHa A. Yron HaKJIOHA IIOCKOCTH GOKOBOM rpaHH K
A tg—«/a Acosa
. -2 .
OCHOBaHHIO paBeH o.. Haiiaure o6beM mupaMuani. 6 chos%

4. Cropona ocHOBaHHsI IPaBHJIBHOM TPEYTONbHOM MHPAMHU/IbI PaB-
Ha @, KOK/bIH U3 IJIOCKHX YTJIOB IIPH BepminHe paBeH o.. Haiiaure

a3 Jsin(ﬁO"—%) sin(60°+%) .

. a
123m2

o6beM NMUPaMHU/bI.

5. lana npaBunbHast TpeyroabHasi mupamuna. Ilnockuii yron npu

BepIIKHe paBeH 20, a BbIcOTa mupaMu/nl paBHa H. Haiiaure o6peM
V3H3sin’a

HpaMB/bI - 4sin(60°-a)sin(60°+a)

6. B npaBnibHOl TpeyrosbHO#M nupaMuae JaHBI CTOPOHA OCHOBA-

HUSL @ ¥ YTOJI 0. MeXAy 60KOBBIM pe6pOM M CTOPOHOI OCHOBaHHS.

HaitauTe niomaznb noiHoi MOBEPXHOCTH M 06beM MHPaMH/IbI.

I:astin(a—30°)sin(a+30°) V3a? sin(a+30°) ]

12cosa. ’ 2cosa

7. B ocHOBaHWM MUPaMM/IbI IEXKHT PABHOCTOPOHHHH TPEYTOJIbHHK,
B KOTOpHIH BIMCaH Kpyr paguyca r. BokoBbie rpaHH HaKJIOHEHH K
OCHOBAHMIO 1O/l OAHMM U TeM Xe yrioM o.. Haliaure o6beM u mio-

6v372 cos* =

. J3ritga,———2.
Ifagb MOJHOU ITOBEPXHOCTH ITHPaMH/DI. cosa

8. Haiinure o6beM NpaBUJIbHON TPEYToNbHON MUPAMHABI, Y KOTO-
POii TJIOCKHMIT YyTOJ TMpH BeplMHe paBeH o, NJIOMAAb KPyra, OIH-

. a) . a
AJ3Asm(60° 5)310(60‘45)'

dndn sin%

CaHHOI'0O OKOJIO OCHOBaHHsI, paBHa A.
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Hamm'me o6beM IPABANBHON TPEYTONBbHOM MHPAME/IBI, ECITH ILIOC-
KHiA yTOJ IpPH BepHIHHE PaBeH o, A PAAUYC OKPYIKHOCTH, ONMCAH-
HOii 0K0JIO GOKOBOJ rpanH, paseH R.

[ R3sin’a cos— sm(60°—— sm(60°+—)]

§ 4. OFBEMN ITHJIHH/IPA H KOHYCA

CIIPABOYHBIN MATEPMAJ

1. O6beM mMAWHAPA paBeH NPOH3BEACHHIO IUIOIAAH €0 OCHOBA-
HHA Ha BBICOTY, T. €.
V = nR2H.

1
2. O6bem KOHYCa paBeH 3 NpOM3Be/IeHHs IO/ M OCHOBAHHS HA
BHICOTY, T. €.
|
= EKRZH )
3. O6peM yceueHHOro KOHYCa paBeH:

V=%1:H-(Rf +R +RR,),

rae Ry m R, — pagmycwi ocnoBanmii, H — BbicoTa KOHYyca.

SAIAYH C PEIIEHMSAMH

3anawa 1. Hafiqure 06beM AMHHAPA, BIACAHHOIO B IPABHJbHYIO
IMIECTHYTONBHY 0 NPH3MY, Y KOTOpoH KaxJgoe peb6po paBHO 4.

Pem e nue. 1. Boicota immungpa pasaa 60KoBOMYy pe6py mpH-
3mMnl, T-¢e. H=a.

2. Paquyc ocHOBaHAS MUIHHAPA PaBeH PaMyCy OKPY>KHOCTH, BIIH-
CaHHOH B IPaBHIbHLINH MECTHYrOoJbHHK CO CTOPOHOH a4, T. e.

re_9 _af3
T 2tg30r 2
3. O6beM mwanuHApPa
V=112H=zof%§~-a=%m3.

3apaua 2. llmauaap nepecedeH MIOCKOCTHIO, NApaieibHOH OCH H
OTCeKalomei Ha OKPY)XHOCTH OCHOBaHHs Ayry o.. /luaronans cedenus
PaBHA @ U COCTARJSIET C ILIOCKOCTBIO OCHOBAHHS YTOJ p. Haiigure
o0beM IUANH/pA.

Pemenne. 1. Ilo ycnosuio cevenne wamuaapa CC,B,B Il 00,
(puc. 317), cneaosarensno, BB, nepuenuxynsipHo o o ocxo-
BaHHAS UHJIHHAPA, 2 3HAYHT, BB 1 CB, 1.e. CB — npoexmasa CB, n
£ZB,CB = B.
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2. U3 npamoyronbaoro Tpeyronviuka CB,B naxomam H = BB, =
=CB,l_fin P=asin p u CB = a cos B.

3. Ilposesem OD 1 CB. PaccMOTpEM paBHOGeAPEHHDIH TPEYTOADb-
nak COB (OC = OB = R). o ycaoBa U CB = a, caenosatenpHo,
u £COB=a.

4. Us npsMoyronbHoro Tpeyroabauka COD nadigem:
R=0C=2XD_ _acsp
a . a
siey ey
S. IInomanb ocHOBaHMS MMAHH/pPA

S =xR: = Tos'B
4“’% )
6. O6vem muMHHEAP2 ‘
V = SH = 2 saboos’p
4sin’%
3anasa 3. Yrox npH BepimHe 0ceBOTO CeYeHHs KOHYCA paBeH 20,

a CyMMa JUIHH €ro BHICOTH H o6pasyomeit pasaa k. Halinure o6benm
KOHYycCa.

Pemenue. 1. llo ycnopaw L£AEB = 2a, EO + EB = £
(puc. 318), Torna H = EO, R = OA, | = EB.

2. A3 npsiMoyrosbHoro tpeyronbaaka OBE ameem H=EO =l cos o,
R = OB = [ sin a.

Bk
t4cosa Zcmﬁ;;»

3.TaxxaxH+l=k,Tolcosa+'l=k,(mcynal=

4. Torpa H =lcosa = kcosa ,a R=1Isina = 2502 _ kg2
2c08’ % 2c022 2
2



5. O6peM koHyca

1 k3 sin? > cosa
V=3nRH=—2—

6 cost >
cos 2

3axava 4. YcedeHHBIH KOHYC, Y KOTOPOrO pajuychl OCHOBaHUM 4 U
22 cM, Tpe6GyeTcs NpeBPATHTb B PABHOBEJUKUN LUJIMHAD TAKOH e
BbICOTbI. HUeMy paBeH paJuyc OCHOBaHHS 5TOrO IMJIHH/pa?

Pemenue. 1. Ilycrb H — o6mas BbicoTa yCeYeHHOrO KOHyca U
PaBHOBEJIMKOTO eMy LUIHHAPA, R, u R, — paaumychl OCHOBaHMH yce-
4eHHOro KoHyca, R — paauyc uckoMoro muansapa.

2. O6pem wunuaapa V = nR?2H, o6beM ycedeHHOro KoHyca V =

1 2 2
= —a-nH(R, +R} +RR).
3. IIo ycJI0BHIO yce'{eHHbIﬁ KOHYC U ITWJIMHAP PaBHOBEJHUKH, TOI-

Aa, TpUpaBHUBas MX o6beMbl, IOCje cOKpameHuss Ha nH nomy4yum
3HauyeHue R:

R = (R} + R +RR,).

4. Tak kak R; = 4 cM, R, = 22 cM, TO

1
R =3 (#+4-22+22) =196, R =14 cm.

3agaya 5. CedyeHre KOHyca, IapajlieIbHOE €ro OCHOBAaHUIO, TIPO-
XO/JUT Yepe3 LIeHTP OMMCAaHHOTO OKOJIO KOHycCa IIapa M JeJUT 06heM
KoHyca nonojaM. Haiiaure yros nakioHa o6pa3syionieil KOHyca K IJI0C-
KOCTH ero OCHOBAaHHUSI.

Pemenue. 1. PaccMoTpuM oceBoe ceyeHHe JAHHOTO KOHYCA, T/Ae
£ BAC = x uckomniit (puc. 319).

2. ITyctb CK — BbicoTa KOHyca, O — UEHTpP ONHUCAHHOIO OKOJIO
KoHyca mapa, a DE — oTpe3ok, 10 KOTOPOMY AaHHOe cedeHHe KOHY-
ca 1epecekaercsi ¢ oceBbIM ceuyeHneM ABC.

C

Puc. 319
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3. Monoxum OE = y, o6bem KoHyca V, a 06beM OTCEYEHHOTO
konyca V. Ilo ycaosuio V = 2V,. Boipasum V, u V depes x u y.

4. Tpeyroabuuk ACB paBuo6eapennbiit (AC = CB), ciefoBaTenb-
Ho, /A= /B = x. Tak xax DE || AB, To £ DEC = /B = x.

5. U3 tpeyronbauka COE HaiigeM:

OC=0OEtgx=ytgax.
6. 13 npsiMmoyronbHoro Tpeyronbauka AOK HaiigeM:
AK = AO sin AOK = AO sin(180° — 2x) = AO sin 2x =
= OC sin 2x = y tg x sin 2x = 2y sin? x.

1 1 1
7.V, =3n- OE?- OC, Vi=3mpPtgx; V=3mn- AK? - CK,

8
V = 3ny3sind x tg x.

8. Iloxcrasnsis snavennst V u V, B paBencrBo V = 2V, nonyuum:
8 2
3y’ sinf x tg x = 3Pt x, T e

1
4sin‘x=1,sinx=‘§7—2‘,

1
x = arcsin 3.

3anaua 6. /[Ba KoHyca HMeIOT O6lee OCHOBAaHHE, IIPUYEM OJUH U3
HUX HaXOJHUTCS BHYTpH Apyroro. O6pasyomue sTHX KOHYCOB COCTaB-
JISIIOT € IIJIOCKOCTBIO ocHoBaHust yruibl oo ¥ B (o > B). Haitgure o6bem
TeJla, 3aKJII0YEHHOro MeX/]y GOKOBBIMH IOBEPXHOCTSIMH 3THX KOHY-
COB, €CJM H3BECTHO, YTO CyMMa BBICOT OGOMX KOHYCOB paBHa A
(puc. 320).

Pemenue. 1. Ilo yenosuro £ CAO = £ CBO =a, £ C,AO = B.

2. Ecnmu  o6osnayutp BBICOTBI KOHYycoB CO = x, a C,0 = y,
Tox +y=A. .

3. O6peM Tesa, 3aKJI0YEHHOrO MeXAY 6OKOBBIMH MOBEPXHOCTSIMH
KOHYCOB, HalifieM o ¢popMye

1 1 1
V=Vep~ Veas = 3R — 37RY = 37R? (x - y),

rae R — paauyc ocHoBaHus.

4. U3 npamoyronbHoro tpeyronbauka CAO Haxoaum x = CO =
= R tg a.

5. U3 npsamoyronbuoro Tpeyronpauka C,AO naxomum y = C,0 =
= R tg B.

6. Ilo ycmoBuro x + y = A, 1. e. Rtg o + R tg B = A, oTkyna

' _ A _ Acosocosp
T tga+ttgB  sin (@)
7. Ws nynkToB 4 u 5 HaxoauM x — y = R(tg o — tg B).
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8. Haiigem o6bem:
1 1
=3nR? (x - y) = 3R (tg o — tg B),
V= 743 cos® a cos? B sin(a—B)
= —3
3sin’(a+P)

3apasa 7. Oxono mapa paguyca R onucaH yceYeHHBI KOHYC,
IJIOMIa/{b OJHOTO H3 OCHOBAaHWH KOTOPOro BjBOe GOJbllle IJIOUIaAU

apyroro. Hadiure o6beM ycedeHHOro KOHycCA.

Pememnmue. 1. Ilyctb R, u r — papuycsl ocHOBaHMil KOHyca,
OTHOIIeHAE BX niomiajel 2 : 1, caegoBaTe]bHO,

5‘;—=2, R,=r\/f.

2. O6pasyomasi ycedeHHOro Konyca (HCIonb3ysi CBOHCTBO CTOPOH
ONHMCAHHOIO YETHIPEXYTONbHUKA, 9T0 2R, + 2r = 2I) pasna I = R, +

+ r=17r(J2 + 1). Boicora xoHyca H = 2R. Ilpoekuus o6pasyromeit

Ha OCHOBaHMe KOHyca paBHa R, — r = r(J2 = 1). CnegosarennHo,
R*2

(r(V2 + 1))2 = 4R? + (n(J2 - 1))?, omyna 17 ==~

=R’
3. Hckombiit 06beM ycedenHoro Konyca V = 3 (32 +2).

3asaua 8. PoM6 co CTOpOHO#H @ ¥ OCTPbBIM yr/ioM O BpamaeTcs
OKOJIO OCH, IPOXO/sAIIed Yepe3 BEpPHIHHY OCTPOrO yTjia HepreHIuKy-
JsIpHO ero cropoHe. Haiigure 06beM mMoJydYeHHOro Tesia BpaleHHs!
(puc. 321).

Pemenne. 1. O6beM Tena paBeH 06beMy yCe4eHHOTrO KOHyca
ABBA, 6e3 o6bema nonnoro konyca DCD,, T. e.

1 1
V= 3n0C -(A0% + AO - BC + BC?) - ‘3‘1'!OD2 + OC =

1
= §1tOC(AO2 + AO - BC + BC? - OD?).

2. M3 npsmoyronbHoro tTpeyroabhuka OCD Haiiem OC = a sin a,
OD = a cos o, Torna AO =a + a cos o = a(1 + cos o).

Puc. 321



3. B pesynbTraTe MOACTAaHOBKH M YNPOIIEHHH MOMyIaeM:
V = 2na3 sin a cosz‘—;- ]

3azava 9. B 1mM/IMHApP BOMCAaH NPSIMOYTOJbHHIHN NMapaJiieselnIes,
MaroHaJb KOTOpPOro paBHa R M o6pa3syer ¢ MeHbmeH GOKOBOH IpPaHbID
yron fB. Hadaure o6beM MIMHApPa, €CliM M3BECTHO, YTO [HATOHAJD
OCHOBAaHM# NapajijiesleNuIe/]ia COCTaBNsieT ¢ 6onbmel CTOPOHOH OCHO-
BaHHS YTOI O .

Pemenne. 1 Ilo ycnoBuio auaronans mapajiieienAnena
BD, = k, AB = DC — MeHbmas cropoHa ocHoBaams, AD = BC —
66npmas cropona, LADB = a (puc. 322).

2. Tak xak mapaJlesienuie/ IpsMOyronbHbii, To BC nepmenna-
KynsipHa x rpaau DCC,D,, D,C — npoexims guaronanu BD, na ary
rpaHb, ¥, CJIe/[OBaTeJIbHO, £ éDtC = B.

3. U3 npsmoyrombaoro Tpeyroapauka BD,C (£ C = 90°) naxo-
fum BC = k sin B.

4. U3 npsimMoyronbHoro tpeyroavauka ABD (£ A = 90°) naxonum

AB=ADtga=ksinptga,aBD = 2R =20 _ksinb
_ ksinB
na R = 2cosa

5. Boicory mununapa H HajiileM U3 NPSIMOYTONBbHOIO TPEYIOJbHH-
Ka BDDé (£ D = 90°, Tak xax D.D nepneBAHKyAsipHa IJIOCKOC-

a ABCD):
2.2
H = DD, = {BD? - BD? =\’k2"ka:; L
a

=°—£T!- oos’a—sin'ﬂ:;f—a,/cos (a +B)cos (B- ).

6. O6bem mumMHApa

V = nRH = k3 sin? Bycos (a+B)cos (B—a) )

4cos’a
3aMeuaHnune. cosaz—lﬁ, sin B = cos (90°—ﬂ)=—B—, HO

BD < BD,, noaromy cos o. > cos(90° — B), T. e. o < 90° —

) , HIHA
a+B<96°.

KorTpoasanie Bonpocn

1. Hanumute ¢dopMyny o6beMa HUAMHAPA K OGBSICHATE CMbBICH BXO-
AAINHAX B Hee GYKB. :

2. Kak u3MeHHTCs1 06beM UMIHH/PA, €CITH €0 BLICOTY H HaMeTp e€ro
OCHOBaHHS YBeJIMIHTb B 2 pa3a?

3. Hanumute ¢opMysibi 06beMOB KOHYCa M yCEYEHHOTO KOHYCA.
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JMAAKTHYECKUI MATEPHAJ

1. B umnunap Biucan map paauyca 7. Haiigure o6beM uinHapa.
[2%

2. Boicora IMIMH/Ipa paBHA JUaMeTpy ero ocHoBaHusi. Paauyc oc-
HoBaHusi paBed 1 M. Haiigure o6bem mumungpa. [2n M3.]

3. O6pasyomasi koHyca [ COCTaBJsIeT € IJIOCKOCTBIO OCHOBaHUS

; 1 _
yroxn o.. Hafiaure o6peM koHyca. ['6-1tl3 cos a sin 2. ]

4. Paguyc ocHOBaHWS IMJMHApP2 paBeH 4 CM, IUIOMIaJb OCEBOroO
ceyenust 72 cm2. Haiiaure o6bpem manaHApa. [1147m eM3.]

5. Ky4a me6us umeer ¢opMy KoHyca c yriom orkoca 33°. Kakoit
BBICOTHI JO/DKHA GBITH Ky4Ya, 4TO6BI ee 06beM 6bin paBeH 10 m3?
[~1,6 m.] .

1. IIpsiMOYTONbHBIA TPEYrOJbHUK, KaTeTbl KoToporo 12 u 16 cm,
Bpaliaercss BOKpYT runoteny3bl. Hafigure o6peM Tena BpalieHus.
[614,4 7t cM3.]

2. Paguychl ocHOBaHMii ycedyeHHOro kKoHyca R m 7, o6pasyromas
HaKJIOHeHa K IIJIOCKOCTH OCHOBaHMS moj yrioM 45°. Haiiaute ero

1
obvem. [37(R3 - 73).]
3. HaiiguTe 06beM ycedeHHOTO KOHYCa, y KOTOPOrO PaJUyChl OCHO-

N 1 2 2
Banuit R, u R,(R, < R,), a Bbicora H. [3 xH(R} + R} + R,Rz)-]
4. Ilo nanHBIM paguycaM R ¥ 7 OCHOBaHMH HaWJuTe OTHOIIEHHE

3
06beMOB yCe1eHHOro KOHYCa U IOJHOro Konyca.[1 - (%) , €CIIH
r<R.]

5. B mmnuHAp BnKMcaHa npaBuJIbHAS TPeyroJbHas MHPaMMAA, a B
npu3My Brucad uunuuap. Haiinute oTHomeHne o6beMOB IMJIMH-
apos. [8 : 1.]

6. Ilnomazab oceBoro ceyeHUs: yceyeHHOro KOHYCa paBHA PasHOCTH
niomajei ocnonz:nnaﬁ, a pajuycol ocHoBauui R u r. Haiimure o6beM
=’(R°-r’) ]

3TOro Konyca.[ 3

7. OceBbIM ceyeHHeM KOHYycCa SIBJISIETCS] PABHOGEAPEHHBIH IPSMO-
YTOJIbHBII TPEYTONBHAK, ILIOMab KOTOPOro 9 m2. Haitaute o6beM
KoHyca. [9n m3.]

8. Jlnuna o6pasyiomeil KoHyca paBHa /, a JJIHMHA OKPY)KHOCTH OC-

C2 C2
o = 2=
HoBanus C. Haiigute o6beM KoHyca. 125 il

1. ITnockocTb, mpoxoAsimas Yyepe3 HEHTP HUXKHEro OCHOBAHUS LIM-
JIMH/Ipa NOA YTJIOM O, K OCHOBAHMIO, IlepeceKaeT BepXHee OCHOBa-
HHE 110 XopJe, paBHOH A u crarusatonteit ayry B. Haiiaure o6pem

A3, t, El
g actg 2.
8'22
sm2

IMIuHApa.



2. JIBa KOHycCa MMEIOT KOHIIEHTPHYeCKHe OCHOBaHHSI M OGILYIO BbI-
cory H. PasHoCTb yrjioB, KOTOpbIE, COCTaBJSIOT 0O6pasyiomue c
ocbl0, paBHa B. Yros HakJIOHa 06pa3ylomleil BHyTPEHHEr0 KOHyca
C IIJIOCKOCTbIO OCHOBaHMs paBeH o.. Omnpejenure o6beM 4aCTH IIPO-
CTPAHCTBA, 3aKJII0YEHHOTO MeX1y ITOBEpPXHOCTSIMU KOHYCOB.
[ansinBsin(Za—B) ]

3sin’(a-B)sin’a
3. B ocHoBaHHe KOHyCa BIHCaH KBaJApaT, CTOPOHA KOTOPOrO paBHA
a. Uepes BepmuHYy KOHyCa H CTOPOHY KBaJpaTa IPOBEJEHa ILIOC-
KOCTDb, [IepeceKalomasi 60K0oByIO IIOBEPXHOCTb KOHyCa IO ABYM 06-
pasyomuM, yroJ Me>xJy KOoTopbiMU paBeH o.. Haiaure o6beM Ko-

m34cosa

myea- 1 g sin%

4. TumoTeHysa NIPsIMOYroJIBHOIO TPEYTOJIbHUKA PaBHA C, OCTPBbIit
yron o.. TpeyrosbHUK BpamaeTcs: OKOJIO IPSIMOi, KOTopasi mapaJ-
JieibHA THIIOTeHy3e, He MMeeT C TPeyTOJbHUKOM OGIIHX TOYEK M
YAaneHa OT TMIIOTeHY3bl Ha PacCTOSIHMe, PaBHOE PACCTOSTHUIO OT
BepINNHbI NPSIMOTO yria Ao runmoreHysnl. Hafianre o6beM mouy-

T 3in2
YEHHOr'o TeJia BpallleHHs. [—4‘0 Sin 2(1]

5. B npaBHIIBHYIO YeTHIPEXYTOJNbHYIO THPAMHAY, CTOPOHA OCHOBA-
HHsI KOTOPOM paBHA ¢ M JBYTPAHHBIN yroJ IIPH OCHOBAaHMH PaBeH
o, Bnucad uuauHAp. Halinute o6beM ummiamHgpa, 3Has, 49TO ero
. ra’V2sin’ a

BbICOTA M PajyC OCHOBAHHS PAaBHbI MeX/Y CO6OH. | 3351345 qr) -
6. Iununapuyeckoe Teao 06pa3oBaHO W3 ABYX PaBHBIX IPSIMBIX
KPYTOBbIX IMJIHHAPOB C BbIcoToll H U ¢ pajguycaMu ocHOBaHHii R,
nepeceKalOMMXCcA TaK, YTO 06pa3ylomasi OAHOTO IMJIKHAPA COBIIA-
Aaet c¢ ocpio apyroro. Haiigute o6beM storo tena.

[% R*H(8x + 3J§).] |
§ 5. OFBEM IIAPA U ETO YACTEM

CIIPABOYHBII MATEPHUAJI

1. L[Iapoebm CeZMeHmMOM Ha3bIBaeTCs 4YacCTb 1Iapa, OTCeKaeMasi oT

Hero miockocteio (puc. 323, a, 6).

2. Illaposvim croem Ha3bIBaeTCs 4acTb IIapa, PAcIioI0XKeHHAS MeX-

Ay OBYMSI TapajilefbHbIMH ILIOCKOCTSIMH, TepeceKalomUMH IIap
(puc. 323, 6).

3. lllaposbim cexmopom Ha3bIBaETCS TeO, KOTOPOE TIOMY4aeTcsl U3

mMapoBOro cerMeHTa U KoHyca (puc. 324).

4
4. Obsem wapa onpenensiercsi popmynoit V = §1tR3.
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7

<>
6) “
0,

6

Prc. 323 Prc. 324

5. O6sem wapoeozo cezmenma onpenensiercss GopMy o
— xR - H
v =xi*(R-5),

rae H — BoicoTa mIapoBOro CerMeHTa.
6. O6sem wapoeozo cexmopa onpenensiercsi ¢opmynoi

V =2xR?H,

rae H — BbicoTa COOTBETCTBYIOINEro HIAPOBOrO CErMEeHTa.
7. O6peMbl MIAPOB OTHOCSTCS KaK Ky6GBl pajnycoB.

3AAAYH C PEMIEHMAMH

3amasa 1. Uemy paBeH 06beM mapoOBOTO CEKTOpa, €CM PAHYC
OKPY>XKHOCTH €ro ocHoBanWs1 paseH 60 cM, a paguMyc mapa paBeH 75 cM?

Peme nne. 1. llog ocHoBanHeM ceKTopa B 3ajade [NOHUMaeTCst
OCHOBaHHE COOTBETCTBYIOIIEro ceKropy cermeHTa. Ilycrb R — paamyc
mapa, ¥ — pajJlAyC OCHOBAHHKSI CErMeHTa.

2. Hama 3afavYa CBOAATCS K OTBICKAHHIO BBICOTHI 3TOrO CErMEHTa:
H = PO, (puc. 325). OP — paguyc mapa, NepleHAKYISPHBIA OCHO-
BaHHIO CErMeHTa.

3. U3 npsmoyronbroro Tpeyromsanka OOM (£ MO,0 = 90°)
HafeM:

0,0 = JOM? - O,M? =VR? - % =752 - 60? = 45,
nosromy H = PO, = OP — 00, = R — 00, = 75 — 45 = 30.
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10 x
e
|
4 L
Puc. 325 Pac. 326

4. O6beM mMapoBOro ceKTopa

2 2
V= §1rR2H = §1t752 - 30 = 112 500x% cM3.

5.1 pumMeuanue. [locraBnennas 3ajjaya WMeeT /iBa PEINCHUS:

1) IllapoBoil cexTOp, KOTOpPbiif MbI PaCcCMaTPHBAJH, HA3BIBACTCS
BBIIIYKJIbIM, U €ro BbicoTa paBHa R — OO,.

Z{Kﬁl]aponoﬁ CeKTOp, BbicOTa KoToporo pasaa R + OO,, Ra3niBaer-
csa Hesbinykanim (puc. 326). Haiinem ero o6nem.

6. Paccmorpam 6mopoil cayuaii, rae Boicota cexropa H = R + OO, =
= 120, Tak 9To HmoJNyYeHHBIH 06GbeM OyneT B 4 pa3a Goinbime, deM
BbluHcHennbiii: V = 145 « 104 cm3.

7. TakuM 06pa3oM, UCKOMbiH 06beM paBeH nH6o 112 500m cm3,
1160 450 000w cm3.

3azawa 2. B mape pagumyca R BhiJeNeH mMapoBOH CEKTOp C yT-
JioM oo B oceBoM cedeHun. Haiigurte ero o6beM.

Pemenue. 1. O6pem cekropa

V= §nR2H.

2. Tak kak R — wu3BecTHas BeJIMYHHA, TO OCTAeTCSI HAM HaHTH
H = AO, (puc. 327).

Puc. 327 ’ Pac. 328



3. U3 ycnopuss £ C,OC = «, sHauur, L AOC = % U COOTBETCT-

BeHHO U AC =%, torna LACO, = LABC =%.

4. W3 npsmMoyronbroro TpeyronbHuka AO,C momyuaem AO,
= AC sin%. :

5. U3 npsiMmoyronpHoro tpeyroabuuka ABC Haxogum AC =

.o . o . a
= AB sin—-, nim AC = 2R sin 7, clejoBaTe/bHO, H = 2R smzz

6. TaxuMm o6pasom,
2 X 4 . oQ
= 37mR? - 2R smzz = §'RR3 smz;.
3anmaya 3. B nonycdepe paguyca R yepe3 cepeMHy BbICOTBI IIPO-
Be/leHO CeYeHMe, NapalljelbHoe OCHOBaHHUIO tonymapa. Haitgure o6pem
MOJIyYeHHOTQ, IAPOBOTO CIOS.

Pemenue 1.A0=0C =R, 00, = O,C = = (puc. 328).
2. O6peM apOBOro CJOs1 HAl/leM W3 paBeHCTBA

14 Vuonymapa - Vcern
1 4 2
3. Viorymapa = 3 3 R3 = §1tR3.
_ R _ _ 52R°
4.Y cermenra H = 5, V., = nHXR - 3) = =i

5. CrnepoBartenbHO, -
2_53 5aR% _ 11aR®
El i Talaiy 7
3anmava 4. Kpyrosoii cextop paauyca R ¢ ayroit 120° Bpamaercs
OKOJIO TIPsIMOH, NIPOXO/SIIE! Yepe3 LEHTP M COCTABISIOMEH C CeKTo-
pom yron 30°. Haiiaure o6bem Tena Bpamenus (puc. 329).
Pememnue. 1. [lano: AO = R, UAB = 120°, L BOD = 30°.
2. WAB =120°, £AOB = 120°, Toraga £AOO, = 180° — (120° +
+ 30°) = 30°. Cne}mBaTeano o6BeMbl JABYX IIOJIy'{eHHI)IX CeKTOPOB
6yayt pasHbl. Torga

Puc. 330

256



V. = -2V

T.B mapa cexT”

3. U3 npamoyroabroro Tpeyronbauka OO,B Haiijem:

002=Rcos30°=52£.

4.V, = 5nR3-2+ 2aRAR - 00,) = $7RAR ~ R+ 00,) =

3

__ RzRJ_ V. = 21:R3J‘
3ana'la 3. Kpyrosoii cextop ¢ yriom 30° u paguycoM R Bpaimaer-
cs1 OKOJIO OJHOTO U3 GOKOBBIX paauycoB. Hailgute o6beM monydeHHO-
ro tena (puc. 330).

Pemenue. 1. Ilo yerosuio £ BOA = 30°, 3mauntr, L BOC =
= 60°, OB = OC = R, noastomy TpeyroibHuk BOC mnpaBUJIbHBIH,
npudeM ero cropora BC orcekaer ot paguyca OA orpesok DA, pas-

HBIHM BbIcoTe H COOTBETCTBYIOIIETO IIAPOBOMY CEKTOPY CErMEHTa.

9. H=AD = A0 - OD = R—R%:R(i—%.

3. O6beM cexTopa
= 2.2 = 1aR3(2 -
V = $nRH = z7R°(2-V3).
3agaua 6. Ilnockocrb, MmepHeHAMKYJSIpHAsE AMAMETPy IIapa, [e-

auT guaMeTp Ha 4dactu 3 u 9 cm. Ha kakue wactu gemurcsi o6peM
mapa?

Pemenue. 1. Paguyc mapa ﬁ—6

2. Boicora Menbinero cermenta H = 3, o6beM ero

V, = IHz(R —-gi) = 457 M3,

3. O6wem Bcero mapa V,; = %nR3 = 288m cm3. .
4. O6beM BTOPOTO CerMEHTa
V,= V33—V, =288n — 451 = 243n cM3.
3agaya 7. VI3 fepeBAHHOrO paBHOCTOPOHHErO MUIWHADPA BHITOYEH
Han6OoJIbIINE BO3MOXKHBIM mIap. Cko/IbKO NIPOLIEHTOB MaTepHana CTo-
YeHOo?
Peme nue. 1. VI3 ycnoBusi BbITeKaeT, YTO BbICOTA LUJIMHAPA

H = 2R, noacraBuM 3HaveHue H B ¢popMyny o6beMa LUIUHAPA:
V, = nR?H = 2nR3.

4
2. O6vem mapa V,, = 37R3.

3. HaiineM, CKOJIBKO CTOYEHO MaTEpPHAJA:

4 2 :
Ve V= 2nR3 — 31tR3 = 37!R3.
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DUA W

A.

B.
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4. HaﬁneM, CKOJIbKO IIPOLIEHTOB COCTaBJIsIET CTOYEeHHBIH MaTepuas:

2 3 o
2xR3 3 37

KoRTposbHBIE BOIIPOCH

Hamumnte dpopMyny o6bema mapa.

Kak oTHOCATCSI 06BEMBI MIAPOB?

Kak usMenurcs o6bem mapa, eciu pauyc yBeJWYHTb B 2 pa3a?
Hanmumute dpopMysny o6beMa 1mapoBoro cerMeHTa.

Kax Haiiti 06beM maposoro ciosi?

Hanummure ¢popMysy o6beMa mapoBoro cekropa.

AUJAAKTUYECKHUH MATEPHMAN

1. Bremnuii nuamerp mosoro mapa 18 cM, TonmuHA cTeHOK 3 cM.
Haiinute o6beM MaTepuana, M3 KOTOPOTO H3rOTOBJEH Map.
[684n cM3.] :

2. Illap paauyca R nepeceyeH IJIOCKOCTbIO, OTCTOSIMIEH OT €ro IeHT-

Pa Ha pacCTossHUH "3— . KaKon JacTb Bcero o6beMa 1gapa COCTaBJIsI-

; 7
€T 06beM MEHbIIEro U3 IONYYHUBIIMXCSI IIAPOBBIX CErMEHTOB? [55-]

3. Muamerp ceunIOBOro mapa paseH 30 cM. CKOJbKO IIapHKOB,
AHaMeTp KOTOPbIX 3 CM, MOXHO c/eJaTh U3 sToro ceuHna? [1000.]
4. Papuycor Tpex mapos 3, 4, 5 cm. Hajiaute paguyc mapa, o6bem
KOTOpOro paBeH CyMMe HX 06beMoB. [6 cM.]

9. U3 xy6a BbITOYeH Han6onbmuit map. CKOMbKO MPOIIEHTOB MaTe-
puaina crouyeno? [~ 47,6%.]

6. Panuyc mapoBoro cekropa R, yron B oceBoM cedenuu 120°.

<]

Haiigute o6beM. [ 3

1. Kakyio yactb o6beMa mapa cocTaBisieT 06beM IMapoBOTO Cer-
MeHTa, y KoToporo BbicoTa paBHa 0,1 guamerpa mapa? [2,8%.]
2. JIokauTe, 9TO €CJIM PAUYChl TPEX MAPOB OTHOCATCA Kak 1 : 2 : 3,
TO o6beM GoJiblllero paguyca mapa B 3 pasa 6oJble CyMMbI 06b-
€MOB MeHbIINX LIapOB.

3. Bricora mapoBoro cerMenTa cocrasiusier 0,4 paaumyca mapa.
Kaky1o yactb cocraBisier 06beM 3TOrO CerMeHTa OT 06beMa IUIMH-

13
Apa, HMEIOMIEro Te K€ OCHOBAaHUS U BbICOTY? ﬁ']

4. /Ipa paBHBIX IIapa pacrmoNoXeHbl TaK, YTO LEHTP OJHOTO JIEXKHUT
Ha 1oBepXHoCTH Apyroro. Kak oTHocuTest 06peM o6mel YacTu mapoB
K o6beMy mesnoro mapa? [5 : 16.]

5. Muamerp mapa, paBHbii 30 cM, CIyXHT OCbIO IMIMHApPA, Y



.

KOTOPOTO pajnyc OCHOBaHMs paBeH 12 cM.

Haiignte 06beM 9acTu mapa, 3aK/II09eHHON ﬂ o/
BHyTpH waauHapa. [3528n cm3.]

6. Kakas ¢urypa nmeer Gonpmuii o6bem: a

map paguyca 1 AM MM NpaBUJIbHAs Tpe-

yroJbHasl IpHU3Ma, Kaxaoe pe6po KOTOpo Puc. 331

paBHo 2 aM? [O6beM mapa Gonbixe. ]

7. CeyeHne mapa IJIOCKOCTBIO, [IEPIIEH M-
KYJsSIDHO! ero pajauycy, AeIUT paauyc momosaaM. Haiigute oTHO-
meHHe o6'beMOB YacTeil mapa. [S : 27.]

8. Ceuenne mapa IJIOCKOCTbIO, NIePIEHANKYISIPHOIL €ro JUaMeTpy,
Aenut guaMerp B otHomenuu 1 : 2. Hadiaurte oTHomeHne 0o6beMOB
vacreif mapa. [20 : 7.]

1. Boicora KoHyca paBHa @, HauGOJIbIIHI YToJa MEXAY ero o6pasy-
romuMu o.. Haliaure o6beM mapoBoro cexropa, MOJY4YeHHOTO JO-
TIOJHEeHHEeM JaHHOTO KOHYCa COOTBETCTBYIOMKM IIapOBbIM CErMeH-

ims sinZg
4
TOM. sQ
COS™ —
2. [lyra cerMeHTa B OCEBOM CeYeHHH IIAPOBOTO CEKTOpA paBHa 20,
BbICOTa cerMeHTa paBHa H (yxasanwue k pemenuio — pucyHok 331).
xH3
—.
6sin*—
2

3. O6peM mapoBoro cexktopa V, a LeHTpaJbHbIA Yyroj B €ro oce-

Haitaure o6beM mapoBoro cekropa.

a
sin o3 (1% sin—z—
BoM ceueHuHu 2o.. Hafiqute BbicOTy cermeHra. 2 -

-

4. B mapoBoii cerMeHT paguyca R BIHCaH KOHYC, UMeOmHUA 06-
IyI0 BBICOTY M ofllee OCHOBaHHE C CerMeHTOM. 3Has, 4TO Hau-
6onbImnil yros MeXKAy o6pasyioliMMU KOHyca paBeH 2o, HaWaUTe,
Ha CKOJIbKO 06beM KOHyca MeHbille 06beMa CerMeHTa.

4
[—3- 7R3 cos? oc.]
3. Haiiaute 0o6beM mapoBoro cerMenTa, 3Hasl, 4TO AyTa ero OCEBO-
TO CeYEHHS O, Pafuyc Iapa, OT KOTOPOTO OTAENeH CErMEeHT, PaBeH

4 3 . 40 o
'R. [gnR sin Z(2+0087)']

6. IIlap BcaH B mMAapOBOH CEKTOP, MMEIOMMA B OCEBOM CeYeHHH
yroJ o.. Boiuucanre oTHOmEeHHe 06beMa MIaPOBOro CEKTOpa K 06be-

3
a a
1 ‘-—)t—
(+sm2 g4

My mapa mpu 0° <a < 180°.

2sin®2
Sln2
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IJIABA XVII

§ 1. IOBEPXHOCTb HWINHIPA
§ 2. IOBEPXHOCTbD ILIAPA (COEPHI) U ETO YACTEN
§ 3. IOBEPXHOCTb KOHYCA

§ 1. IOBEPXHOCTDb IIUJIHH/IPA

CIIPABOYHDBIIT MATEPHAJ

1. Ilnomanp 60KOBOI NOBEPXHOCTH LUIMHApPA paBHA JJIUHE

OKPY>KHOCTH OCHOBaHHSI, YMHOXKEHHOH Ha BBICOTY, T. €.
S = 2nRH,
rae R — paamyc munusapa, H — BbicoTa.

2. Yro6bl HafiTH IIOMMA/D IOJHOM IOBEPXHOCTH LMIMHAPA, JOCTa-
TOYHO HPH6ABUTH K IIJIOMAAX GOKOBOH ITOBEPXHOCTH CyMMY. IIJIOIIA-
Jeil AByX OCHOBaHMMH, IIOSTOMY ILIOI{aJb ITOJHOH MMOBEPXHOCTH ILIM-
JUHApa 6yJeT paBHA:

S, = 2nR(R + H).

3. Huaunop Ha3bIBAIOT 6NUCAHHLIM 6 ULAP, €CIIM OKPYXKHOCTH OC-
HOBaHMI JiexxaT Ha moBepxHoctu mapa (puc. 332). Ecnu munuaap
BIIMCaH B IIap, TO LIEHTD IIapa JIe)KUT Ha OCH IMJIUHADA.

4. Illap Ha3bIBAIOT 6NUCAHHBIM 6 YUAUHOP, ECITH €TO TIOBEPXHOCTb
KacaeTcst GOKOBO! ITOBepDXHOCTH M ocHoBaHuWi munuuapa (puc. 333).
IlenTp mapa, BIMCaHHOrO B IMJIHHAP, JEXHUT HA OCH LUJIHHAPA.

3AJJAYH C PEHIEHUSAMH

3agava 1. B muinHApe mromags ocHOBaHHUS paBHa A, a Iuromanb
oceBoro ceyenuss M (puc. 334). Uemy paBHa miomajpb IOJHOH MO-
BEPXHOCTH IUJIMHADPA?

X—

Puc. 332 ' Pac. 333
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Prc. 334 - Puc. 335

Pemenue. 1. VickoMylo nuiomazap IMONHONH MOBEPXHOCTH IH-
JIMHAPA MOXXHO BBIYMCJIHUTD 110 (GOpMyJie

Suan = 2oy T Seox = 21R? + 2nRH. ’ (1)

2. TakuM o6pasoM, 3ajava GyaeT pemieHa, ecinu HaigemM R u H.

3. Soa = MR? = A, Seeq = BE + ED = 2RH = M, torma S, =
= 2nR2 + n2RH = 2A + 1M — ucKoMasi IIOmMAa/gb TOBEPXHOCTH.

3agava 2. B mmiuHAP BOHMCaH NPSIMOYTOJIBHBIN Mapaljiesenuies,
607pImasi cTopoHa OCHOBaHMsI KOTOPOTO paBHa 4. /lMaroHasp mapal-
JleJIeNUIlefa COCTAaBJIsIeT C ero GoJibileil 60KOBOI IpaHbio yrox B, a ¢
ILIOCKOCTBIO OCHOBaHMS yroJ o. Hadiure mimomaas 60K0BoH moBepX-
HOCTHU LMJIMH/pA.

Pemenue. 1. Ilo ycnosuio AB = DC = a, BD, — nuaroHanb
napamienenunefa. BD — mpoekuusi AWaroHaJd Ha OCHOBaHMe,
4 D,BD = a (puc. 335).

2. Tak Kak napaisesenumne] IpsSMOYTOJbHBIH, To BC nepmenu-
KyJisipHa K Gosbnieit 6okosoii rpamu DD,C,C, D,C — mnpoexuus
AuaroHanu Ha 3Ty rpanb u £ BD,C = .

3. 8¢ , = 2nRH, rne R — paguyc ocHoBanusi u H — BeicoTa
LIUJIUHADA.

4. BD = AC = 2R.

5. W3 npsimoyroabHoro Tpeyroasuuka ACB (£ B = 90°) naxogum

BC = V4R - 2.

6. U3 npamoyrombHoro Tpeyroabauka BD,C (£ C = 90°) Haxo-
BC 4R*-2’

sinf sinB

UM BD, =

7. W3 npsiMoyronbroro tpeyronbauka BDD, (£ D = 90°) Haxo-

cosaV4R?-a?

sinf

auMm BD = 2R = BD, cos o = , OTKyJa

4R? sin? B = 4R? cos? o — @2 cos? o mH
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R= acosa - ) acoso
2ycos? a-sin?B  2Jcos (a+B)cos (B-a)
8. Us npsiMoyrombHOro Tpeyronsuuka BDD, Haxomum:
_ = asina
: H=2Rtgo Jeos (a+B)cos (B-a)
9 ITnomanp 60KOBOI MOBEPXHOCTH LUIMHAPA

_ _ 2na’sina cosa
S‘S-n = 2xRH = 2cos (a-tP)cos B-a)’
S 2na® sin 2o,

61 2cos (q+ﬁ)cos B-a)”

KonTpoabHbie Bompoch

1. Kakoit BUI uMeeT pa3BepTKa GOKOBOI IMOBEPXHOCTH LMIMHADPA?

2. Ilentp mapa mexxwur Ha ocu muauHApa. Kakyio ¢urypy o6pasyior
ofInye TOYKY IIAPOBOI M IUINHAPUIECKON IMOBEPXHOCTEH ?

3. MoxHo /1 onucaTh map BOKPYT LUJUHAPA?

4. Bo BcskMit M IUIMHADP MOXKHO BKcaTh map? Kakumu cBolicTBaMu
AoJKeH o6/IafaTh MUIHHADP, B KOTOPbIH MOXKHO BIKCATH IIap?

JAUAAKTHYECKHI MATEPHUAJ

A. 1. YUemy paBHO OTHONIeHMe. IUIOMaJedi GOKOBOH MMOBEPXHOCTH U
OCEBOTO CedyeHMs IMIuHApa? [=.]
2. Paguyc ocHOBaHMSs LMAMH/ApPA 2 M, BbicoTa 3 M. Haitaure muaro-
HaJIb OCEBOro cedeHHus. [S M.]
3. Boicota mumuaapa Ha 10 cM Goiblle paguyca OCHOBaHMS, a
TILTIOI[a/b IOMHON IOBepXHOCTH paBHa 144n cm2. Haiinute paamyc
OCHOBAaHUSI M BBICOTY IMNUHApA. [4 cM 1 14 cM.]
4. Tlonynmunuuapudeckuii cBOX moaBana uMeeT 6 M B AJMHY H
5,8MB zmaMe'rpe Haiiaure niomaab monHON IOBEPXHOCTH IO/ABA-
na. [~ 116 M2.]
3. Croponsl npsimoyronbHuka ¢ u b. Haliaute niaomaap 60koBoit
TOBEPXHOCTH ITMJIMH/PA, TOJXYYeHHOTO OT BpaIleHHs STOrO MPsSIMO-
YTOJIbHUKA BOKDYT CTODOHBI, paBHOI a. [2nab.]
6. Paguyc ocHOBaHMS UMAMHIpPA paBeH R, nnomazap 6okoBoil mo-
BEpXHOCTH paBHa cyMMe Iomajeii ocHoBanmii. Haiiaure BbICOTy
[R.]
7. Kakoil BbICOTBI JOJXKeH 6bITb LMIMHAP, YTOGBHI IJIOMALb €ro
60K0BOif TIOBepXHOCTH 6blia B 3 pasa GoJibllle MJIOMAAH OCHOBA-

nus? [H = —g-R.]

8. Bo ckozbKo pas mromaab 60KOBOM I0BEPXHOCTH LANUHAPA 601b-
1lle IJIOIAaH €ro OCeBOro cedyeHusi? [m.]

9. Boiunciute niomaab 60KOBOH NOBEPXHOCTH LWUJIMHADPA, BIM-
CaHHOrO B Ky6 c pe6pom a. [na2.]
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B.

1. OceBoe ceuenne nuiauHApa — KBagpar. Hadigure yron B ero
pasBepTKe MeXJy o6pasyiomei M [JHaroHaJbi0 pPa3BepTKH.
[arctg =.]

2. BokoBasi MoBepXHOCTb IMJIKMHAPA Pa3BepTHIBAaeTCs B KBaJpar,

AUaroHaJIb KOTOPOrO V2 . Haitaure ero o6bem. i

3. nmuaapudeckass AbIMOBasi Tpy6a ¢ guamerpoM 65 cM EMeeT

BbicoTy 18 M. CKOJIbKO KBaJpaTHbIX METPQB JKECTH HYXKHO [AJISI €e
M3TOTOBJIEHHUS], eC/IM Ha 3akJenky yxoaut 10% Bcero TpeGyiomero-
csl KonuyecTBa xectn? [~ 40 m2.]

4. [lnaroHanp pa3BepTKH GOKOBOM IOBEPXHOCTH LMIHHAPa o6pa-
3yeT YroJ o. C OCHOBaHHEM Da3BepTKH, AJNHHA AuaroHaau d. Haii-
AMTe MJIOIIAaAb IOJHON NMOBEpPXHOCTH LU/INHAPA ¥ BBIYMCIATE YTOIX
o, IPY KOTOPOM ILTOMa/Jb IIOJMHON IMOBEPXHOCTH IMJIMHAPA HMeeT

d? cosa(2nsina+cosa) o0
Hau6oJIblllee 3HaAYEHHE. [ 2n ot 40°30'.

5. HaiiauTe niomajp MOJIHOM MOBEPXHOCTH LUJIHH/APA, OMHCAHHO-
ro oKoJo Ky6a ¢ pe6pom @ (BepmUHBI Ky6a HAXOAATCA Ha OKPYXK-
HOCTSIX OCHOBAaHHUI LMJMHApA). [1t¢12(\/2-y +1).]

6. B munuHAp BIucaH MpsIMOYroJbHBIA mapasutenenunes. Haiigu-
Te OTHOIIEHHe IUIOIagu GOKOBOM IMOBEPXHOCTH LMJIHHAPA K ILJIO-
IaA¥ AMaroHAJIBHOIO CeYeHUs mnapajuienenunesa. [.]

1. IlmockocTh, mpoxoasmas 4yepe3 EHTP HHIKHETO OCHOBaHMS 1[H-
JUMHApPA IOJ YIJIOM o K OCHOBAHHIO, IlepeceKaeT BepXHee OCHOBa-
HHMe IO XopJe, paBHOH k u craruBaiomedt ayry . Hadigure mio-

ukzctggptg o

maab 60KOBOIl ITOBEPXHOCTU LIMJIMHAPA. 2sink

2. Yepes o6pasyromyio LUINHAPA IPOBEAEHA IJIOCKOCTb IOA YI-
JIOM O K IIJIOCKOCTH €ro OCEBOIO CeYeHHsI, COJepiKallero Ty >Xe
obpasyiomyio. /[uaroHanb NpsIMOYTOJIbHAKA, IONYYEHHOIO B cege-
HUH, o6pa3yeT yroJ B c IIOCKOCTbIO OCHOBaHMS U paBHa k. Haii-
xk?sin2p
AUTe IJIoIIagb 6OKOBOI MOBEPXHOCTH LMJIMHAPA.| 2cosa
3. lBa uMiaMHApA, BBICOTHI KOTOPHIX @ H b, HMEIOT paBHble pa3-
. . a

BEePTKH GOKOBbIX MoBepxHocTeii. Halifute oTHOmeHUE 3 IPH KO-
TOPOM IIJIOIIaAb IIOJHOM IOBEPXHOCTH IEpBOro IMJIMHApPA BABOE

[2
GoJIblie IJIOMA/IM TIOJHOMN IOBEPXHOCTH BTOPOTO. [0:5( 42— "‘)]

4. OKO0JI0 TPaBHIBHOIO OKTa3Apa ONKCAH HHAMHAD. /[Be BepIIUHbI
OKTas/pa JIeKaT B IEHTPaX OCHOBAaHWH IMIMHAPA, a OCTAJIbHBbIE
YeTbipe — Ha ero 6okoBoil moBepxHocti. Pe6po okrasapa 10 cm.
Haitaure nuomazgs 60KoBoi MoBepXHOCTH IUAHHApPa. [200m cM2.]
5. HaiiauTe nnomajp nojaHOM NOBEPXHOCTH IMJIMH/PA, OCEBOE Ce-
9eHHe KOTOPOro ecTb KBaJpaT ¥ NJIOH[aAb G60KOBOH IOBEPXHOCTH
Koroporo paeHa S [1,55.]
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§ 2. IOBEPXHOCTD HIAPA (C®EPBI) U ETO YACTEH

CIIPABOYHBIN MATEPMAJ

1. ITnowads noeepxnocmu wapa (cepsr) HaxoauTcs Mo popMy.Te
S = 4nR?,
rae R — paauyc mapa.
2. Yceuennwuii Konyc Ha3bIBAETCS BNUCAHHOIM 6 ULGD, ECTTA OKPYXK-
HOCTH €r0 OCHOBAaHHIi JieXkaT Ha moBepxHoctH mapa (puc. 336).
3. Konyc HasbiBaeTcsl 6NUCAHHbLIM 6 WAP, eCIH ero BeplIMHA M
OKPY>KHOCTb OCHOBaHHS JieXaT Ha rmoBepxHoctd mapa (puc. 337).

Puc. 336 Pnc. 337

4. Ecnu KoHyc MM ycedeHHBIil KOHyC BIHCaH B LIAp, TO LEHTP
mapa JIeKUT Ha OCH KOHYCa MJIM yCedeHHOTrO KOHyca. .

5. Illap nasbiBaetcs: gnucannsim 6 konyc (Wnu yceuennwiil Konyc),
€CJIM €ro IIOBEPXHOCTb KacaeTcss 6OKOBOM IOBEpPXHOCTH M OCHOBaHMIA
HasBauHunX Ten (puc. 338, 339). '

6. llenTp mapa, BIHCAaHHOTO B KOHYC MJIH yceYeHHbIH KOHYC, Jie-
JKHT Ha OCH 3TOTO TeJa. ‘

7. ITnowads noeepxrocmu cghepuueckozo cezmenma paBHa:

S = 2nRH,

rae R — paauyc cepnr, H — BbIcOoTa cerMeHTa.

8. Ilnmomanu cdep oTHOCATCS KaK KBagpaTbl UX PajnyCOB.

9. Ilnomanb chepuyeckoro nosica paBHa IPOU3BEAEHUIO JIUHDBI

Puc. 338 Prc. 339
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OKP¥>KHOCTH 60JbIIIero Kpyra Ha BBICOTY IOSICa:
S = 2nRH,
rae R — paauyc mapa, a H — BbIcoTa Iosica.

10. Eciu map omucaH okoJio mapajijellenuneaa, TO Bce €ro IpaHu
JOJDKHBI ObITb NPSMOYTOJbHUKAMH, T. €. NapaJulesIeNune] JOJKeH
6bITb NIPSIMOYTOJIbHBIM, a LIEHTP STOTO IIapa /OJXKeH JIeXKaTb B TOUKe
nepecedeHUsl ero JUaroHaJei.

11. Eciu map onucaH OKOJIO IPU3MBI, TO 3Ta IIPU3Ma TIpsIMasi, a ee
OCHOBAaHMSIMU CJIy>KaT TaKHe MHOTOYTOJIbHHKH, OKOJIO KOTOPBIX MOX-
HO OIMCATh OKPY>KHOCTD.

12. Ecsiu map onucaH 0KOJIO NIPaBHJIbHON MAPaMHU/AbI, TO €ro IeHTp
JIKUT Ha NeplHeHAUKYyJspe K IJIOCKOCTH OCHOBaHHS, IPOBeJeHHOM
9epe3 IEeHTP OKPY>KHOCTH, OIMCAHHOI OKOJIO OCHOBaHMSI.

13. Illap Ha3bIBaETCS BNUCAHHLIM 6 MHOZOZPAHHUK, €CIIA €ro IO-
BEPXHOCTb KacaeTcsl BceX IpaHeil MHOrOrpaHHHKA.

14. Paauychr mapa, npoBefieHHbIe B TOYKYM KACAHHUsI, MEePIEHANKY-
JIIPHBI COOTBETCTBYIOIIMM I'PaHSIM MHOTOTPaHHHMKA.

15. Llenmp wapa, eénucantozo 6 MH0z0zPAHHUK, PABHOYAAJIEH OT
BceX ero rpaseii.

16. Ecnu map BrnucaH B NPaBHIBHYIO YeTHIPEXYTONbHYIO IIPUA3MY,
TO 3Ta MpHU3Ma ecTb KyO.

17. IlenTp mapa, BIMCAHHOTO B IPABUJIbHYIO IHPAMU/Y, JIEKAT Ha
BbICOTE B TOYKE IlepeceyeHusi BbICOTHI C GHCCEKTPHCOi yria, o6pa3so-
BaHHOTO anogeMoil NMMPaMUAbl U ee IPOeKIHeld Ha IIOCKOCTb OCHOBA-
HUSL.

3AJIAYM C PELIEHMAMH

3axaya 1. Boicota cdepudeckoro mnosica paBHa 7 cM, a pajuycsi
ocHoBaHu# 16 u 33 cMm. Haiigure niomaan I0BEpXHOCTH STOTO TI0sICa.

Pemenue. 1. Ilo ycnosuio 3agauu HA = 33 cmM, HA =16 cm,
H.H =7 cm (puc. 340).

2. Ilnomasp maposoro nosica HaxoAurcs o ¢opmyne S = 2nRH,
3HAYHUT, Heo6xoqumo HaiTu R.

3. IIyctp paauyc coepst OA = R.

4. 3 npsmoyronpHoro TtpeyroabHuka OAH Haxoaum OH

=JR? - 332.

5. U3 npsimoyronbroro Tpeyrombuuka A, H,O Haxomum H,O
=VR? -162.

6. Tak xak H H = H O — OH = 7, To MOXHO COCTaBHTb ypaBHe-
e VR? 167 -VR? -33% = 7.

Pemmis 1arHOe MppaloHaIbHOE ypaBHeHUe, MoayduM, 910 R = 65 cm.
7. Ilnomajp mapoBoro mosica

S=2nRH =2n+ 657 =910 & cM2.

Il
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Puc. 340 - Puc. 341

Jazaua 2. Haiigure ruomaapb MOBEPXHOCTH Mapa, BIMCAHHOTO B
KOHyc, o6pasyiolllass KOTOPOTO paBHa [ M COCTaBJIsieT C OCHOBaHUEM
yron o.

Pemenue. 1. PaccMorpum oceBoe ceuenne konyca ACB, rze
AC=CB=1, ZCAB = ZABC = a (puc. 341).

2. Ilentp K BnucaHHOro IIapa — TOYKA NepecedeHus Bbicorbi OC
KoHyca u 6uccexrpucel AK yriaa OAC.

3. U3 npsimoyronbHoro Tpeyroapuuka AKO Haxoqum

OK =O0Atg S=r. (1)

4. Us npsimoyroabuoro TpeyroabHuka AOC mHaxomuMm OA =
=AC cos o = [ cos o.

oncraBum snavenue OA B (1), nonyuum r = [ cos o tg %

5. IInomane mapa S = 4nr? = 4nl? cos? o tg? %.

3anava 3. Pajuyc ocHOBaHMS IAPOBOTO CETMEHTA PaBeH 7, Ayra B
oceBoM cedenuu 60°. Haiiure nomazab ero noaHod moBepXHOCTH.
Pemenue 1. Ilo ycrnosuio 3agaun HA = r, UABC = 60°

(puc. 342).
2. Ilnomazab MONMHON MOBEPXHOCTH CerMeHTa
S = SOCH + SCCFM’ (1)
rae
S = T2, (2)
Seey = 2R+ BH (3)

cerMm
(R — paauyc mapa, BH — BbICOTa CerMeHTa).
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3. U3 npsaMoyroabHoro Tpeyronbuuka AOH HaxonuM:

AH 3
AO = S =%, nm R’=v.2r.

4. Z/CAB = %uBc= % . 30° = 15°.

5. U3 npsamoyronbHoro Tpeyronbuuka ABH Haiizem BH = r tg 15°.
6. Pasencrso (3) mpumer BuA:
See = 2R + BH = 21+ 2r - r - tg 15° = 4r’n tg 15°.
7. PaBencrBo (1) npumer BuA:
S =8, % S = 2 + 4r2n tg 15° = nr? (1 + 4 tg 15°).

3anava 4. B map Bomcan koHyc c Bbicoroii H. O6beM KoHyca
paBeH 0,25 o6bema mapa. Haitaure niaomanb NoBepXHOCTH ImIapa..

Pem e H ¥ e. 1. PaccMoTpuUM OceBoe cedeHHE KOHyca C INapoM,
HMeeM OKPY>XKHOCTb, ONUCAHHYIO OKoJo TpeyroibHuka ABC. Ee meHTp
O npunaanexur Bboicore CO paBHOGegpeHHOro TpeyroibHuka ACB

(puc. 343).
2. O6osHauuM depe3 x paauyc mapa, T. e. CO, = AO, = x, 4epe3
Y paguyc OCHOBaHHUsS KOHyca, T. e. AO = y.

1 4 )
3. Ilo ycnosumo V, = ~1-Vm, Torma 3my’H = | + 373, oTkyAa

1
4
¥?H = 3. 1)
4. BoipasuM y depes H u x U3 IPSIMOYTOJBHOIO TPEYTOJbHHUKA
ADC. 3ametnM, uto BO L CD, nostomy BO? = CO + OD, unu y2 =
= HQx - H). o |
Pasencrso (1) npumer Bua:
H>(2x — H) = 28, umu 23 — 2H*x + H3 = 0.
[MonydYeHHOe ypaBHEHHE PENIAM IyTeM Pa3JIOXKeHHs JIeBOH YaCTH

Puc. 342
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Ha MHOXXHTEJH:
(23 - H%x) - (H2x - H3) =0, (x - H)(x2+ Hx - H?) = 0,
OTKyAa xy = H, x, 3= —-H%HJ—_S— Tak kak x > 0, To 3agava uMeer ABa

pelneHns:

1) S, = 4nx? = 4nH?;

2 f
2) S, = dmx? = 4n(i"—§‘—’i) = 2nH2(3 -5 ).

KonrpoibHble Bompoch

1. Kak orHOCSITCS MexXy c060i TIOBEPXHOCTH ABYX HMIApPOB?
2. Hanumure ¢popMynsl mromaau chepsi (oBEpXHOCTH mapa), IIo-

maayu chepuiecKoro cerMeHTa, ILIomand ceprHIecKoro mosca.

3. Bo Beskmit sim koHyc MoxkHO Bricath map? Kak onpegenuts moio-

JKeHHe IleHTpa IIapa, BIUCAHHOTO B KOHYC?

4. Kakumu cpoiicTBaMK A0JDKeH 06J1a/aTh ycedeHHbIH KOHYC, YTO6bI B

A.

2

268

Hero MOXHO GhIio BOHcaTh mIap?

AUJAKTHYECKHIF MATEPHAJ

1. Ilnomane Gonbimero kpyra pasua 1 mM2. Haiinure miomazs mo-
BepxHocTH mapa. [4 M2.]

2. [au mosIymiap paguyca R. Haiiaute niomajgb ero moiaHoiH mo-
BepxHoctH [3nR2.]

3. Ilnomaaw noBepxHocT mWapa pasHa 2257 M2. HaiiuTe ero o6peM.
[562,57 M3.] . '

4. Ilo o6beMy mapa, paBHOMy A, HaiifuTe MJIOMaAb €ro TIoBepX-

HOCTH. [3\' 36mA° ] ’

3. Kak usMeHsiTCs Iomajgb MOBEPXHOCTH M O6beM INapa, eciu
pajuyc ero yBeauduTb B 4 pasa? B S pa3? [ YBenuuurcs B 16 pas u
B 64 pasa; B 25 pas u B 125 pas.]

6. Kycox Meramna, uMeBmuii cHavana ¢HopMy PaBHOCTOPOHHETO
UMANHApa, HepenuT B map. Kak maMeHunach BeJMYUHA €I0 ILJIO-
maju noepxuocru? [S, : S, = {18 : 3]

7. Boxpyr mapa onucad munuaap. HaiiauTe oTHomeHHe mioma-
Aeit UX TOoBepXHOCTeil U uX 06beMoB. [2 : 3 B o6oux caydasx.]
8. Paauychl ocHOBaHMi ycedeHHOro KoHyca 3 u 4 M, BbicoTa 7 M.
Haiiaure paguyc onucanHoro okoso Hero mapa. [5 m.]

1. I'mmoTenysa M KaTeThbI cly>KaT paguycaMu Tpex mapos. Kakas
CYIIECTBYeT 3aBUCHMOCTb MEXKAYy IIOIIAJASMH MX I[OBEpXHOCTEH 2
[momanb 6oJiblllell TIOBEPXHOCTH PABHOBEJIMKA CyMMe ABYX APY-
TUX Inomajeii. |

2. B mape npoBefeHbl IO OJHY CTOPOHY OT IEHTPa [Ba mapali-
JIENIbHBIX CeYeHHs); MIomaay ux pasubl 49n am? u 4n M?,a paccro-
siue Mexay Humu 9 am. Haiiaute miomazab nmoBepXHOCTH 1mapa.

[257 M2.]



3. ITo pamuycy mapa, paBHOMYy A, HaliAuTe BHICOTY IaPOBOr'O CJIOS,
O[IHO W3 OCHOBAaHMII KOTOpPOro — GOJBIION KPYT mMapa ¥ IJIomanb
60KOBOI noisle_pxnocm [IAPOBOrO CJO0si PaBHOBEJHKA CyMMe OCHO-

panmit. [A(V3 - 1).]
4. KpyroBoii cerment ¢ ayroit B 120° u niomajgsio k Bpamaercs
BOKpPYT cBoell BbIcoThl. HaiiuTe miomajgb ITONHON HOBEPXHOCTH

94kn
[OJIy9EHHOr0 Tena.[ (ar-33 ]
3. B map paauyca k BuucaH paBHOCTOpoHHm# mumHAp. Ha Kaxue
YaCTH AeJISIT ITOBEPXHOCTb IIapa OCHOBAHUS IMJIUHAPA? [S

=nk2(2 - V2), S =21k2\2 ]

nosica .
6. Bricora konyca H, o6pasyiomasi k. Haiigure pagnyc onucanHo-

82
ro OKOJIO Hero mapa. [ﬁ]
7. Bo CKOJIbKO pa3 HY>KHO YBeJIMYHUTDb Paguyc cepsl, 9TO6GHI yBe-

JMYMTD TI0mAanb chepnl B 10 pas? [BV/10 pas.]
8. OrHomrenue muomazeit aAByx cdep paBHo 2. Hailiaure oTHOIIe-

HHe AUaMeTpOB 3THX cep. (V2 ]

1
9. Ornomenne niomazet AByx cdep pasro 3. Haliqure oTHOmIe-

HUe JIUH GONbIINX OKPYXXHOCTEH BTHX cd:ep [1:43]

B. 1. Paguyc mapa paBed 15 M. Hajiaure 9acTtb ero moBepXHOCTH,
BUJHYIO M3 TOYKH, y/JaJeHHOH oT IeHTpa Ha 25 M. [180n m2.]
2. Ha KaKoM pacCTOSIHMY OT IIEHTpa Iapa pajuyca Rk JoIxHa GbITh

1
CBeTAIIasicsl TOYKA, YTO6bI OHA OCBeIllaja 5 ero, mosepxHocru? [3k.
3 .

3. Paguyc coepuyeckoro cekropa k, ayra B oceBoM cedeHun 60°.
Haiiaure paguyc BoucaHHO!M B Hero cepbl U JIMHY OKPY>KHOCTH,

3 nkﬁ]

10 KOTOPO# OHM KacaloTcsl. [3, -3

4. Ilmomaznb IOBEPXHOCTH IIapa, BIMCAHHOTO B AAaHHBIH KOHYyC,
PaBHOBeJIMKA ILIomaj iy ero ocHoBanus. Kakyio yactb o6beMa Ko-

3
Hyca cocTaBisieT o6beM mapa?|g-

§ 3. IOBEPXHOCTb KOHYCA

CIIPABOYHbII{ MATEPHUAJ

1. ITnowads 60080t noBEPXHOCMU KOHYCAG PABHA IIOJOBHHE IIPO-
U3Be[eHUs! [JIHHBI OKPY>KHOCTH OCHOBAaHMSI KOHyca Ha ero o6pasyio-
myio, T. €.

S = nRI,
rae R — paguyc ocHOBaHHS KOHyca, | — o6pa3yromaa KOHYCa.
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2. Yro6bl HaliTH IIoaAb IOJHOM IIOBEpX-
HOCTH KOHYyca, AOCTaTOYHO K ILIOmAaju ero 6o-
KOBOI1 [TOBEpXHOCTU NMPUOABHUTH IIOMAAb OCHO-
BaHMs, T. €.

S =nRIl+nR?=nR(R + ).
3. ITnowads 6oxosol nosepxrHocmu yceuew-
1020 KOHYCA paBHa:
S=al(R, + Ry,
rae [ - obpasyomas, R, u R, — paauycsl oc-
HOBaHHUH.

3AJJAYH C PEHIEHMSIMH

3agava 1. B KoHyce cyMMa BBICOTHI M 06-
pasyiomeii paBHa kR, HanGonpmuii yroa MexJy o6pasyomuMu pa-
BeH o. Haiiaure miomaap mosHoi MOBEPXHOCTH KOHYycCA.

Pemenue. 1. ITo ycaoBuio 3agauu BD + OD = k, ZADB = o
(puc. 344).
2. §=nR( + R). 1)

3. LADO= % , TAK KaK BbICOTa, IPOBeJeHHAs U3 BEPIIUHbI PABHO-
6eIPEHHOrO TPEYrOJbHUKA, eCTb GHCCEKTPHCA YIJIA IPH BepIIMHE.
4. Ilycte BD = I, OD = H, Toraa u3 npsiMOyTOJbHOTO TPEYTOJIb-

Huka ODB naxomum H = DB cos —, unu H = | cos 2.

2’ 2
5.Tax1caxH+l=k,'roloos%+l=k,mml(1+cos %)":k,

j=_k __k

T. €. - e
f+cose  2cosi—

2 4
6. 113 Toro ke TpeyroibHUKA ODB naiizem R: R = OB = DB sin -;- )

T. e. R = I sin % =ktg %—.
7. Bepuemcs k paBenctBy (1):

S =nR(R+1) =k tg %[ktg %+ k ]:

3anava 2. B map paauyca R BnucaH KOHYyC, o6pasyiomast KOTopo-
rO COCTaBJSIET C IJIOCKOCTbIO OCHCBaHusl yrona o. Hawjure miomasnb
IIOJIHOM ITOBEPXHOCTH KOHYCA.
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Puc. 346

Pememnue. 1. IlenTp mapa aexur Ha ocu konyca O,C. IIposo-
I51 OceBOe CeYeHMe JaHHOU KOMOMHAIMHU TeJ, TOJIydaeM TPeyroJbHUK
ACB, BIUCaHHBIA B OKPY>KHOCTb 60JIBIIONO Kpyra mapa. '

2. Ilo ycnosuio 3agayn £ CAB = o, caepoBarenbHo, L ACO, =
= 90° — o (puc. 345).

3. Tak xak Tpeyroabauk AOC pasro6eapennbiii (AO = OC = R),
10 £ CAO = 90° — a1, moaToMy £ AOO, = 180° — 20 (BHemHmit yron
Tpey)l‘OJIbHPIKa paBeH cyMMe [BYX BHYTPeHHHMX YTJIOB, HE CMeXKHBIX C
HUM).
4. W3 npamoyronbHoro tpeyronbhuka AO,O naxomum AO,
AO sin(180° — 2a), mmm AO, = R sin 2a.
5. W3 mpsiMoyronpHoro tpeyronbauka COA crenyer, yro CA

A R sin2a
! , umn CA = ———

cosa coso.

6. HaxoauM miiomazb IOJHOM ITOBEPXHOCTH KOHYycCa:

S = nAO0,(40, + CA) = =R sin 20(R sin 2o + 2R sin )

I

= 2R sin o.

= 4nR2? sin 2o sin o cos? %. .

3agaua 3. B yceueHHbIi KOHyC BIMCaH map, NJOIa b TOBEPXHOC-
TH KoToporo papHa s. O6pasyromas KOHyca HaKJIOHEHA K IJIOCKOCTH
ocHOBaHUs moja yriaoM o. Haiigure muomanp 60KOBOI TOBEpXHOCTH
YCE4eHHOro KOHYyCa.

Pemenue. 1. llenTp mapa seXXUT Ha OCH yceYeHHOTO KOHYycCa,
MOSTOMY PpAaCCMOTPHM OCeBOe cedeHHWe AAHHOH KOMOMHAIMM Tesl —
tpaneyuio ABCD c¢ BnucaHHbIM B Hee GONBHIUM KPYroM miapa
(puc. 346).

2. O6o3HaunM 4epe3 7, U 7, COOTBETCTBEHHO PaJUyChl HUJXKHErO U
BEPXHEro OCHOBAaHMi yCe4eHHOro KoHyca M depe3 ! o6pasyiomyio,
HMeeM:

Seo= Tl  + 1)) . (1
3. Broipasum uepes [ cymmy 7, + 7,, He HAXOAd 7, U 7, OTAEJIbHO.
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B cooTBeTCTBUH CO CBOMCTBOM CTOPOH
ONHCAaHHOIO dYeTbipexyroabHuka BC +
+ AD = AB + CD, uimu 2(r, + r,) = 2I,
OTKyna r, + r, = I, m03TOMy paBEHCTBO
(1) npumer BuA:

Seox = T )

4. IlpoBeast CK 1L AD, 3amedaeM, 9TO
CK = 2R, rne R — paauyc mapa.

5. VI3 mpsiMOyroJbHOro TPeyTOJbHH-
xa CKD HaxoguM:

CK 2R
CD=— uml=
sino

sina ~

6. Takum o6pasoM, pasenctBo (2)
TIpUMeT BUA:

(2R )2 _ 4nR?

Puc. 347

S,

Gox

sina sinfo

7. Ho Tak Kak IO yCIOBHMIO 3a[a4y IJIOINaJb ITOBEPXHOCTH IIapa
paBHa S, TO

R
Sex = Tna -

3anxaya 4. B koHyce depe3 BeplIMHY NpPOBeJEHO CeYeHHE IO YI-
JIoM B K IJIOCKOCTH OCHOBaHUsI. IImockocTb cedeHUs yaajieHa OT IieH-
Tpa OCHOBaHWUS KOHyca Ha paccrosHue ¢. Haiigurte mromangp mosHoH
ITOBEPXHOCTH KOHYCa, eCI HauGOJbIINN Yyrol MeXJy 06pasyiomuMu
KOHYCa PaBeH o.

Pemenue. 1. Ilo ycioBuio LAMB = o, HCKOMOe cedeHUe
MCD, OK = a (puc. 347).

2. VI3 nentpa O omnyckaeM nepunengukynisp OF Ha cropory CD u
toyky E coegunsieM ¢ M. Ilo Teopeme o Tpex neprneHaukyaspax CD,
nepneHuKyasipHass k OF, 6yner meprneHAukyJysipHa u k EM, 1. e.
ZMEO = #; OK nexur B ninockoctu Tpeyroiabunka MOE.

3. O6o3HauuM paguyc ocHoBaHus Yepe3 R, BeicoTy yepe3 H, o6pa-
3yoiyio uepes /.

4. U3 npsimoyrosnbHoro tpeyroiapauka MKO, rne £ MKO = 90°,
HaXO[UM

OK _ OK _ a
sinKMO ~ sin(90°-B) ~ cosB

H=0M =

S. U3 npsiMoyrosbHoro Tpeyroibuuka AMO HaxoguM:

l=aM=-H __ 2 u

cos> cosf cos =
2 2
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atg
R=AO=Htg%=—3—

cosp ~
6. Haxoqum nomazp mojHON IOBEPXHOCTH KOHYycCA:
S=58,ut Seox = TR? + 7RI =

2,20 2,0 2,0 z( 0_2)
mtg2 natgz _21|:a tgzcos 45 i

2 o o
cos™ B cosﬂ} cos—z— coszﬁ cosE

Konrponbnﬁe BOHPOCHI

1. Hanumure dopmysy miomann 60KOBON IOBEPXHOCTH KOHYCA.
O6bsicHUTE CMBICI BXOASMHUX B (popMysy GYKB.

2. Hanummure dopmyny niaomaiu 60KoBoH NOBEPXHOCTH yCEeYEeHHOTO
KoHyca. O6bsCHUTE CMBICI BXOASIMNX B GopMyy GYKB.

3. Kakoit Bun uMeer paspepTKa 60KOBOI TI0BEPXHOCTH KOHyca?

AMJAKTHYECKHH MATEPHMAJ

A. 1. Haiifure nuomaab MOJHOH MOBEPXHOCTH TeJNa, IIOLYYEHHOTO OT
BpaIleHHsI OKOJIO MEHDbIEro KaTeTa IPSIMOYTONIbHOTO TPEyIrOIbHHU-
Ka, THII0OTEHYy3a KOTOporo pasHa 14 cM, a OqUH U3 KaTeTOB paBeH
10 cm. [240m cm2.]

2. O6pasyomast KoHyca | cocraBisierT ¢ ocHoBaHHeM yrou o. Haii-
JUTe IIoImaAu 60KOBOI ITIOBEPXHOCTH, MIOJIHOM IIOBEPXHOCTH ¥ 06beM
KOHYyca.

[Sg = m2 cos o, S = 2nl? cos o cos? %, V= %nl3 sin 2o cos o.]

3. Boicota yceuenHoro koHyca 6 cM, paauycbl ocHoBaHui 10 u

2 cm. Haiiure muromaau ero 60KOBO# M IOJHON MOBEPXHOCTEH.

[~ 377 cM?, = 704 cM2.]

4. Paguycpr ocHOBaHHII ycedeHHOro KoHyca R u r. O6pasyiomas Ha-

KJIOHEHa K OCHOBAHMIO 1IoJ yryioM: a) 60°; 6) 45°. Haiture miomann

6okoBoii mopepxHoctd.[a) 2n(R2 — 12); 6) V2n(R2 - 12).]

B. 1. Boruucianre HeHTpaNbHBIA yros B pasBepTKe 60KOBOi MOBepX-
HOCTH PaBHOCTOPOHHero koHyca. [180°.]
2. Ilmomazas 6oKOBOW IMOBepXHOCTH KoHyca paBHa 40 am2. Uepes
cepe/iMHY BBICOTbI IIPOBe/IeHa IIOCKOCTD [IapaJlieIbHO OCHOBAHHUIO.
Ha xakue 9acTu pasgennsach mromaab 60KOBOH IIOBEPXHOCTH KO-
Hyca 3T0ii mockoctbio? [10 am2 u 30 am2.]
3. Haiinure oTHOmIEeHMe MJIOIaJy IOBEPXHOCTH PABHOCTOPOHHETO
KOHYCa K IUJIOIaau ero 60koBoi moBepXHocTH. [3 : 2.]
4. PaBHOGeIpeHHDBI! TYIIOYTONBHBIN TPEYTOJBHEK, Y KOTOPOro 6o-
KOBasi CTOPOHA paBHa b, a yros IpH OCHOBaHHMH PaBeH (., Bpallaer-
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csl BOKPYT JaHHOH cropoHbl. HailiguTe 06beM M miomagb IOMHOR
ITOBEPXHOCTH TeJla BPAIEeHMsI.

[%nb3 sin? 2a, 4nb? sin 20 cos(30° + 3 ) cos(30° — %)-]

3. Oxkouo mapa pajuyca 7 onucal Konyc. Hau6onbumit yrom Mexay
of6pasylomuMH KoHyca npsimoii. Haligure niomaap mosHoi mo-
BepXHOCTH KoHyca. [nr2(5+v2 + 7).]

6. Hajiqure mromaznb 60KOBOi IOBEPXHOCTH M 06bEM yCEYEHHOTO
KOHYCa, OIMCAHHOTO OKOJIO LIapa, €CJIH ero o6ga3yloma51 paBHa
13 cmM, a paauyc mapa 6 cMm. [169n cM2, 532n cM3.]

7. BoicoTta yceyeHHOro KoHyca paBHa h, paguycbl OCHOBaHMH OT-
HocaTess Kak 1 : 3, yron Mexxay o6pasyiomteil ¥ IJI0CKOCTHIO OCHO-
BaHus paBeH 45°. Haiiaure niomanb GOKOBOi ITOBEPXHOCTH yce-
YEeHHOTO KOHYCa. 242 nh?.] ,

8. IIpsMoyrosnbHasi Tpameuusi BpaliaeTcsi BOKPYT MeHbIIeH U3 He-
mapasienbHbix cropoH. Haliaure mromaab mosiHo# noBepXHOCTH
MOJIy4eHHOro TeJla BPalleHHs, ec/ii MeHbIllee OCHOBaHHE TPaNelin
paBHO 2 cM, a 60KOBasi CTOpOHa AJIMHOM 12 cM 06pasyer ¢ OCHOBa-
HueM yroa 60°. [188m cm2.]

1. Illap, niomasb MOBEPXHOCTH KOTOPOTO paBHa S, BIMCAH B yce-
9eHHbIA KOHyC. Yroa o6pa3yiommeiil kKoHyca ¢ 60IbIIAM OCHOBaHH-
eM paBeH 60°. Haiiaurte naomaab 60K0BOH MOBEPXHOCTH STOrO KO-

4
myea. [59]
2. Okono mapa paguyca R onucaH KOHyc, 06pa3syiomas KoToporo

HAKJIOHEHA K MJIOCKOCTH OCHOBAaHHS IOJ YTJIOM OL. Haitaure 06beM
M ILIOIIAa/ b MOJHOM HOBEPXHOCTH KOHYCA.

Rt 2tg a 2xR%ctg? < costE
cgzga 0320052_

3 ’ cosa

3. B xonyc BnHcaH map, mIomanb 601pIoro Kpyra KOToporo pas-
Ha S. Haligure nyomaapb nosHOM MOBEPXHOCTH KOHYcCa, €CJId HM3-
BECTHO, 4TO YTOJI €ro 0CeBOro Ce4eHUsi PaBeH OL.

ZSctg2(45°—g) 0052(45"—3-)
4 4
sing .
2

4. B yceuennblii KOHyC BIMcaH map paauyca r. O6pa3syomas Ko-
Hyca HaKJOHeHa K OCHOBaHHIO Iox yrioM o. Haiiaute miomanp

- 4nr?
6OKOBOI ITOBEPXHOCTH YCEYEHHOrO Konyca.[sinza .

3. OxoJ0 mapa ONKCaH yceYyeHHbIH KOHYC, y KOTOPOro o6pasyio-
1€ HaKJIOHEHbl K OCHOBaHHUIO nox yrioM o. Haiigure niomanp
MIOJIHOM TTOBEPXHOCTH STOT0 yCe4eHHOro KOHYyca, eCJIi. pafuyc mapa
paBer 7. [2nr2(4 cosec? o — 1).]



MNPHUJIOKEHUA

1. KOHTPOJIBHBIE PABOTHBI IO IIVIAHUMETPUHU

KoHTponbHasgs pa6oTa Nei

Tewma: Ieumpanvuvie u 6nucannvie Yyeant

1.
2.

3.

Xopaa genut okpyxkHocTb B oTHomenuu 11 : 16. Halinure yron
MeX Ay KacaTeJIbHbIMH, IPOBeJeHHbIMH Yepe3 KOHIIbI 5TOH XOp/Ibi.
¥YroJs, o6pa3oBaHHBIN KacaTeJIbHBIMA K OKPYXHOCTH, IIDOBE/EH-
HBIMU U3 OJHOH TOYKH, paBeH 73°25'. OnpejennTe BeTHIHHBI AYT,
3aKJIIOYEHHBIX MEX/Y €ro CTOpOHaMH.

W3 touku M, nexamieil BHe OKPY>XHOCTH, ITpOBeJeHbl K HeH /ABe
cekymue, obpasyiomue yroia 45°. MeHblnas Ayra OKpY>XHOCTH,
3aKJII0YEHHAsI MeXJly CTOpoHaMu yria, paBHa 30°. Haiigure Besn-
9uHy 6GoJbliIeil JyTH.

Cexymas ABC orcekaer ot okpysxHoctH Ayry BC, coaepxaiyio
112°. KacarenpbHass AD Toukoit kacanuss D genut a'ry AyTy B OT-
somennu 7 : 9. Haiiaure yron BAD.

JIBa paBHBIX KpyTa BHYTpeHHe KacaioTcsi GOJIbLIEro, TPETbero
KacaloTcst Mexay co6oii. CoeAMHUB TPH IleHTPa KPYTOB OTPE3Ka-
MU, TOJIy9HM TPeyTOIbHUK c IepuMeTpoM 18 cM. Omnpesenure pa-
Auyc GoJbIlero Kpyra.

IBe xopast AB u AC o6pasyiot yron BAC, pasubiii 74°24'. Yep-
e3 Touku B u C npoBe/ieHbl KacaTeJbHbIe JO ITepecedYeHUsI B TOUKe
M. Haiigure yron BMC.

. Ilyctb M — cepepuna BbicoThl BD paBHOGeAPEHHOTO TPEyroJb-

Huka ABC, rne AB = BC. OnumeM okpy»xHocTb paguyca MD c
meHTpoM B Toike M. Omnpexenurte BelW4YMHY AYTH B Tpajycax,
PacIoJIO’KEHHOH BHYTPH TPEYroJbHUKA, €CJIH U3BECTHO, YTO yTOJI
BAC pagen 62°17'.

OKoJI0 OKPYKHOCTH pajiyca 4 M OlHCaH IPSIMOYTOJIbHBIN TPEyTrob-
HHK c runoteHy3oi 26 M. HaiiauTe nepumerp TpeyroJbHHKA.
Haiiqute cTopoHbI paBHOGePEHHOTO IPSIMOYTOJIbHOTO TPEYTOJIb-

" HAKa, eCJIM H3BeCTeH pPaJiMyC OMMCaHHOro kpyra R.

1.

I[yra AB copepxur 40°24'. Ha npoao/mkenuu paauyca OA orio-
xeH orpesok AC, paBubiil Xxopae AB, u Touka C coeauneHHa c B.
Haiiaure yron ABC

Xopast AB u AC nexxat o pa3Hbie CTOPOHBI OT IleHTpa u o6pa3y-
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10T yron BAC, pasnbiii 72°30'. Haiigute Besmaunn ayr ABu AC,
€CJIM UX OTHOIIeHHWe paBHO 19 : 24.

Bepmunn gerbipexyronbauka ABCD pacnoiokeHbl Ha OKpPYX-
HOCTH, TIpHYeM cTopoHa AB siBiisieTcst fUaMeTpPOM, a IIPOTHBOJIe-
kamas eé cropona CD pasHa paguycy. Haiigute yrom mexnay
NIPOAOJKEHUSIMA JBYX APYTUX CTOPOH.

IlepumeTp mpSIMOYTOJIBHOTO.TpEyroJbHIKa paBeH 48 cM, a aua-
MeTp BIIMCAaHHOrO B Hero kpyra paBeH 8 cM. Haiigute cTropoHBI
TPeyroJbHUKA.

OKpYy>KHOCTb pa3fielieHa TpeMsl TOYKaM{ B OoTHomeHuH 7 : 11 : 6.
Haiiaure yribl TpeyrolbHMKa C BepIIMHAMHM B TOYKaX HesIeHUs
OKPY>HOCTH.

HMuamerp AB okpy>xHocTu paBeH 6 cM. Uepes Touky A npoBegeHa
KacaTeJIbHasl, a yepe3 TOYKy B — cekymias K 3Tofl OKpY>KHOCTH,
KOTophble nepeceKaloTcsi B Touke M. M3BecrHo, 9T0 cekymass MB
IepeceKaeT OKPY>XHOCTb B Touke C u aenut ee ayry AB Ha pa-
BHbIe YacTu. Halnure Z ABM u AM.

B xpyr paguyca 30 cm Bnucano 6 paBHBIX KpyroB, KaXKAblil u3
KOTOPBIX IIOMHMO KaCaHHUS ¢ 6OJIbIIMM KPYroM KacaeTcs ABYX CO-
ceHUX MaJibix KpyroB. Haiiqute paguyc Manoro kpyra.

W3 Toukm, oTcTOsIIEN OT OKPY>KHOCTU Ha PAaCCTOSIHMM, PaBHOM ee
pazauycy, IpoBelieHbl [Be KacaTeJlbHhbIe K 5Toi okpy>kHocTu. Haii-
JAUTe YToJ MeXAY KacaTeJIbHBIMH.

CyMMa kaTeTOB IIpPsIMOYrOJIbHOTO TpeyroJbHHKa paBHa 17 cm, a
runiotTenysa 13 cM. HaiiguTe quaMeTp BOHCaHHOTO B HErO Kpyra.
Bue kpyra paguyca 4 aM nocrpoeHo 6 paBHBIX KPYTOB Tak, 4TO
KK/l U3 HUX KacaeTcsl ABYX COCEAHHX, a TaK)Ke epPBOHAYalib-
Horo kpyra. Haiiagute ux paauychi.

Yrous npu BepHiMHe paBHOGeJpPeHHOro TpeyroibHUKa paBeH 40°.
OnHa 13 60KOBbIX CTOPOH CIIY HT JUAaMETPOM OKPY>KHOCTH, a JBe
JApyTue CTOPOHBI JeJSIT OKPYXXHOCTb Ha Tpu 4acth. Haiiaure ux
TpaJycHble BeJNYUHBI.

XopJaa pa3buBaer OKPYXHOCTb Ha ABe AYTH: GOJNBHIYIO H MAJIYIO.
W3 oxHoro xonia XOp/ibl BOCCTABJIeH NePIIeH/IUKY ISP 0 Tepece-
4eHHs ¢ Gosiblleil Ayroi, MpuveM TOUKA IepeceYeHns IepIIeH M-
KyJIsipa ¥ OKPY>KHOCTH A€JHUT 601bIIyI0 YTy B OTHOIIEHHH 5 : 2.
CKOJIDKO I'paJlycoB COAEPXKUT MeHbIIask JYyTa OKPY>KHOCTH ?

[lBe paBHbIe OKPY>KHOCTH IlepeceKaioTcsi B Toukax A u B. Us
Touku C 0/HOH OKPY>XHOCTH IpOBeJeHbI NIpsiMble Yepe3 A u B o
nepecedenus B Toykax D u E ¢ apyro# okpyxHocrbio. Haitaure
BeauuuHy ayru DE, He coaepxkauieit ayry AB, ecau yron ACB
paBeH 36°15'.

Touku A n B coenuHeHbl JByMsI AyraMi OKPYIKHOCTeH, cofepika-
My cooTBeTcTBeHHO 117°23' u 42°37'. CepeauHnl aTHX Iyr —
Toukd C u D — coepunensl ¢ A. Haiiaure yron CAD.

Ocrpolit yros IpsiMOYToOJIbHOTO TpeyroibHHKa paBeH 25°. Ilox
KaKUM YIJIOM BUJAEH KaX[BId ero KaTeT M3 LIEHTPAa OMHUCAHHOMN
OKOJIO TPEYTOJbHUKA OKPYXKHOCTH?



23.

26.

27.
28.
29.
30.

HaiiquTe yraml npsamoyrosabHoro tpeyroabauka ABC, ecuu, co-
eauHss sepmuny C npsiMoro yria c nenrpamu O u O, onHcaHHOM
U BIMCAHHOM OKpY>XHocTel, monyduM yron OCQO,, paBHbI# o.
Croponbl TpeyronpHuka paBsbl 8, 16, 20 cM. C meHTpaMu B €ro
BEPIIMHAX IIOCTPOEHBI OKPY>KHOCTH, KacaloIuecsi MeXXAy co6oit
BHeIIHUM o6pa3oM. Haiigure ux paguycsr.

B oxpysxHOCTD BnmcaH derbipexyroibHuK ABCD, yribl KOTOpPOro
npu BepmmHax A, B u C otHocsitest Kak S : 9 : 7. Haiigure yron D.
OKo0J10 OKPY>KHOCTH OIIFICaHa paBHOOGeApeHHAsI TPAIEI|s ¢ YTIOM
150° u cpeaneit muameit 10 cMm. Haiigute paguyc okpy>kHOCTH.
IlepuMerp Tpamenuu, ONMCAHHON OKOJIO OKPYXHOCTH, PaBeH
36 M. HaliquTe cpeJHIO0 JIMHHUIO TPaIelHH.

Hafigure BeMYHHDBI YTJIOB BOMCAHHOM B KPYr Tpallelyy, JUaro-
HaJIb KOTOpo# crsiruBaer ayry 150°.

KouTtponbuass pa6ota Ne2

]

Tewma: ITodobue

CropoHBI TpeyroJIbHHKa OTHOCSATCA Kak 2 : 5 : 6, a MeHbimas
CTOpPOHA IIOX06HOTO eMy TpeyroibHHKa paBHa 6. Haiiaure ocranb-
HbIe CTOPOHBI BTOPOT'O TPEYTOJIbHUKA.

CTopoHBI TpeyronbHMKa paBHBL 6, 9 U 12 cM, a mpousBeseHHE
CTOPOH IOJOGHOrO €My TpeyroJbHMKa paBHO 24 cm3. Haiigute
CTOPOHBI BTOPOT'O TPEYTOJIbHUKA.

CropoHBI TpeyroJIbHHKA OTHOCATCA Kak 2 : S5 ; 4, a mepuMerp
IMOJOGHOTO0 €My TPeyroJbHHKA paBeH 55 cM. Haiimre cTOpOHBI
BTOPOTr'O TPEYTOJIbHUKA.

B nByx paBHOGEApeHHBIX TPeyroJbHUKAX YIJIBI IPH BepIIMHAX
paBHbI. BokoBas cTOpoHa 1 OCHOBaHME OJHOTO TPEYTOJIbHUKA PaB-
HbI coorBercrBeHHO 17 u 10 cM, ocHOBaHue gpyroro — 8 cm.
Haiiure 60KOBYIO CTOPOHY BTOPOr'O TPEYTOJbHHKA.

B tpeyronpuukax ABC u A;B,C, yrnb1 B u B, paBHbI, a cTOpO-
HBI, o6pasyiomue yrox B, B 2,5 pa3a GoJibmie CTOPoH, 06pa3syio-
mux yrox B,. Haiigure AC u A,C,, ecnu ux cymma paBHa 4,2 M.

B tpeyronpuukax ABC u DEK yraoi B u D pasubl, AB =

= %DE , DK =0,75BC. Haiigure AC n EK, eciu X pa3sHoOCTb
PaBHa 5 cM. .

B tpeyronbauxke ABC pano: AB = 15 M, AC = 20 M. Ha cropone
AB ornoxen orpeaok AD = 100 cmM, a Ha cropoHe AC — 0OTpe3oK
AE = 12 M. Ilogo6usr nu tpeyronvuuku ABC u ADE?

B tpeyronbauke ABC pano: AB = 15 M, AC = 20 M. Ha cropone
AB ornoxen orpe3ok AD = 9 M, a Ha AC — orpe3ok AE = 12 m.
ITogo6ubl 1 Tpeyronpuuku ABC u ADE?

AB — puamerp ogHoil okpykHoctH, AC — ee xopaa. [lpyras

13 .
OKpYy>HOCTb UMeeT quamerp KE = 1—7—AB, U B Hedl NpoBe/ieHa
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xopaa KM = :—:;AC. Hasigute EM, ecniu BC = 3,4 M.

Cropousl TpeyronpbHuka paguel 0,8, 1,6, 2 M, a mepumerp moxo6-
HOT'O TPeyroJibHUKa paBeH 5,5 M. Haiiaure cTopoHbI BTOpPOro Tpe-
YTOJIbHHUKA.

I'IepHMe'rp TPEYTOJIbHUKa COCTaBJISIET IEl IIepuUMeTpa l'IOlIO6HOI‘0

eMy TpeyrojbHHKa. Pa3HOCTb IBYX CXOACTBEHHBIX CTOPOH 3THX
TpeyroiabHUKOB paBHa 1 M. HaliguTte aTH cropoHbI.

B Tpeyronsuuke ABC orpesok DE mapannenen AC (D €AB,
E e I;C). Haiigure DE, ecnmu AC = 20 cM, AB = 17 cM, BD =
= 11,9 cMm.

B tpeyrombunke ABC orpesok DE napannenen AC (D e AB,
E e BC). Haiinure DE, ecnu AC = 18 aM, AB = 15 1M,
AD =1 m.

B tpeyrombauke ABC otpesok DE mapannenen AC (D e AB,
E e BC). Haiigure AD, ecnu AB = 16 cM, AC =2 M, DE = 15 cm.
B tpeyrombuuke ABC otpesok DE napamnenen AC (D e AB,
E e BC). Haiigure otHomenue AD : BD, eciu AC : DE = ; : % .
B tpeyronpauxe ABC, cTopoHBI KOTOPOro paBHH @, b u ¢, npose-
neH orpe3ok MK, mapamnenbsbiit AC, npudem AM = BK. Haii-
aure MK.

Yepes Bepmuny B Tpeyronbuuka ABC nposegeHa npsiMmas BD,
koropasi geaut cropony AC Ha orpeskun AD =7 cm, DC =9 cMm.
Haitaure cropony BC u oraomenue BD : BA, ecitu £ BDC =
=/ ABC.

Yepes pepmuny B Tpeyrospnuka ABC nposeaena npsimas BD,
Koropas nepecekaer AC B touke D Tak, yto ZABD = £ BCA.
Hasigure AD u DC, ecniu AB =2 M, AC =4 M.

B tpaneunu ABCD cropona AB napamnenpHa CD, touka O —
nepecedenne auaroHanes 41 OA = 8 cm, OC = 1 am, BD = 27 cm.
Haitgure OD u OB.

B napannenorpamme ABCD cropona AB paBHa 420 M. Ha cro-
pore BC B3sra touka E Tak, yto BE : EC = 5 : 7, u npoBefieHa
npsimasa DE, nepecekaromas npogoynkenue AB B Touke M. Haii-
nute BM.

Touka M neXUT Ha MPOAOJKEHUHN CTOPOHBI AB mapainenorpam-
Ma ABCD. Touka E — nepecedesne DM u AC, AE : EC=m : n,
AB = a. Haiinure BM.

Yepes TouKy IepecedeHusi AuaroHanei mapamieiaorpamma ABCD
mpoBe/ieHa IpsiMasi, TIepIeHIUKyIsipHast kK BC u mepecekaromast
BC B Touke E, a mpogomkenue AB B Touke M. Haiiaute BE,
eciu AB = a, BC=b, BM = c. .

B TpeyrosbHUMK BIHCAaH IapajijieJIorpaMM, YTOJ KOTOPOLO COBIIa-
JlaeT ¢ yryioM TpeyroabHuKa. CTOpOHBI TPEYTONbHHUKA, COCTABJISAIO-
mue 3TOT yroa, paBHbI 20 u 25 M, mapajjejbHble UM CTOPOHBI
napajjenorpaMma oTHocsaTces: kak 6 : 5. Haiigute croponnt
mapaJiieIorpaMMma.
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B Tpeyroapauxk ABC Bnucad pom6 ADEM. Bepmuna E HaxoquT-
csi Ha BC. Haiiaute cropoHy poM6a, ecnu AB = ¢, AC = b.

B tpeyroapunke CBA npoBeneH orpe3ok DE, coeguHAOMUN TO9-
ki1 D u E, nexamue cOOTBETCTBEHHO Ha cTtopoHaXx BA u BC, u
napamnenvubiit AC. Haitaute DE, ecniu AB = 24 cM, BC = 32 ¢cM,
AC =28 cMmu AD + CE = 16 cmM.

B nmapannemorpamMM BnmcaH poM6 Tak, YTO €r0 CTOPOHBI Ilapajl-
JIeIbHBI [HaroHaisiM mapaJjutenorpamMma. Haiiaure cropony po-
M6a, ecny AMAroHaJd MapaJjuieJorpaMMa paBHbl [ u R.
CropoHBI yria mepeceYeHbl 9E€THIPbMsI HapalfeIbHBIMUA IIPSIMBI-
MM, PAacCTOSIHHSI MeX/y KOTOpbIMH oTHOCcATcs Kak 2 : 3 : 4 (cum-
Tasi OT BepuUHBI yria). V3 deTbipex mapajiiefbHBIX OTPE3KOB
NpPSIMBIX, 3aKJIOYeHHBIX BHYTPU yria, KpadiHue paBHH 60 u

. 96 nm. HaiiquTe nBa APYrux oTpesKa.
28.

B ocTpoyronbHBIi TpeyrolbHHUK C OCHOBaHHEM @ M BBICOTOH b
BIIMCaH KBa/J[paT TaK, 4TO [[Be €r0o BepPIIHHBI JIeXKAaT HA OCHOBAaHUHU
TpPeyroilbHUKa, a Apyrue JBe — Ha 6OKOBbIX cTopoHax. Haiigure
CTOpPOHY KBajJparTa.

B ocrpoyronbHbIi TpeyronbHUK ¢ OCHOBaHMEM 48 cM M BBICOTOM
16 cM BrmcaH NPSMOYTONBHHUK C OTHOLIEHHEM CTOPOH S : 9, mpu-
4eM 60/bIIAsi CTOPOHA JIEXKKT Ha OCHOBAaHHM TpeyroabHuKka. Haii-
JUTe CTOPOHBI IIPSIMOYTOJIbHUKA.

B Tpeyronbuuk ¢ ocHoBarueM 30 M u BoicoToi 10 M BmucaH mps-
MOYTOJIbHBIY paBHOGE/JPEeHHBIH TPeYTOJAbHUK TaK, YTO €ro TUIIOTe-
Hy3a IapalijieIbHa OCHOBAaHHIO JaHHOTO TPEYTOJbHUKA, a BepIIH-
Ha IIPsSIMOTO yIJjla JIEXXUT Ha OCHOBaHWH mepBoro. Haiigure rumo-
TeHy3y.

KonTpoanprnass pa6orta Ne3

T e M a: Ceoticmeo 6uccexmpucet u Meduansvt 6 mpeyzorvHuKe

B paBHOGeapeHHOM TpeyroJbHHKe LeHTP BIMCAaHHOIO Kpyra je-
JIMT BBICOTY B oTHomeHnH 12 : 5, 60koBas cropoHa paBHa 60 cM.
Haiiqure ocHoBaHuUe.

B mpsiMoyrosbHON Tpamenuu OcHOBaHHS paBHbI 17 u 25 1M, a
66mbmas 6okoBas cropona pasHa 10 aM. i3 cepeaunsl aT0i cTOp-
OHBI BOCCTaBJIEH IIepIIEHAUKYJISIP 1O TIepecedeHNsi C IPOAOIKEHN-
eM Jpyroii 60koBoil croponbl. HaiifuTte anuHy sToro mepreHan-
KyJsipa.

Bricora paBHOGeapeHHOro TpeyroibHUKa paBHa 20 cM, a OCHOBa-
HMe OTHOCHTCA K 6oKoBO# cropoHe kak 4 : 3. Haiiaure pagmyc
BIIMCAHHOTO KpyTa.

Paauyc BnucaHHOro B paBHOGEAPEHHDIH TPEYroJAbHUK Kpyra co-

CTaBIsleT > BBICOTBI, a ero mepumerp paser 56 cm. Haiinure cro-
POHBI.
B tpeyronbauke ABC co croponamu a, b, ¢ otpesok BD — 6uccek-
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tTpuca yrina B. Haiiaure otHomenue OD : OB, eciu O — TouKa
nepecedennss BD u Guccextpucso! yriaa C.

B TpeyronbHuke ocHoBaHue paBHO 60 M, BbicoTa 12 M u Mequa-
Ha, IpoBeleHHass K ocHoBaHWO, 13 M. Onpegenure GokoBbie
CTOPOHBI.

B tpeyronsuuke ABC gano: AB = 15 cM, AC = 10 cMm, AD —
6uccektpuca yria A. W3 touku D mpoBeaeHa npsiMasi, mapali-
nenbHas AB, no nepeceuyenusi ¢ AC B touke E. Haiiaute AE u EC.
B paBuoGeapennom tpeyroapHuke ABC cropona AC = b, AB =
= BC = a. Orpesku AK u CM — O6uccexrpucol yrnos A u C.
Haiiaure MK.

B xaKoM OTHOIIEHUH LIEHTpP BIMCAaHHOU B TpeyroabHUK ABC oKpysk-
HOCTH AenuT 6uccekTpucy AD, eciil CTOPOHBI TPeyroJbHUKa paB-
HBI @, b, C? .
BHyTpH pagHocTOpOHHEr0 ! TPeYTroJIbHMKA B35Ta IPOM3BOJIbHAS TOY-
Ka, U3 KOTOPOil OIyIIeHbI [TepIeHANKY ISPl Ha BCE er0 CTOPOHBI.
[lokaxknTe, 9TO CyMMa STHX TpPeX IepIeHAUKYJISIPOB PaBHA BbICO-
Te TPeyroJbHHUKA.

B TpeyronbHHMKe cyMMa JBYX CTOPOH paBHa 14 cM, a TpeTbs CTO-
POHA [eJIUTCSA GUCCEKTPUCOM ITPOTHBOJIEIKAIIEro yrjia Ha OTPe3KH,
paBubie 3 u 4 cM. Hajiiute CTOPOHBI TpeyroJbHUKA.

Hepumerp Tpeyronpuunka ABC pasen 2P, cropoHa AC paBHa b,
6uccektpuca BD paBHa a. Touka O — IIeHTp BNHMCAaHHOH B 3TOT
TpeyroNbHUK OoKpyxHocti. Haligure otHomenne OD : BD.
Hajigute xaTeTbl IpSIMOYTOJIbHOTO TPEYTOJbHUKA, eciau Guccek-
TpHCa NPSIMOro yrjia JeJUT THIOTeHy3y Ha dactu 15 u 20 cm.
Hunaronanu pom6a paBubl 14 u 48 am. Haiiaure ero BbicoTy.

B paBHOGexpeHHOM TpeyroJbHUKe BBICOTA, OIyINeHHas Ha OCHO-
BaHHe, paBHa 3 M, a BbICOTa, OIyHIeHHas Ha GOKOBYIO CTOPOHY,
paBHa 4 M. Haiiaute cTOopoHBI 9TOr0o TPeyrOJIbHUKA.

B npsiMoyroibHOM TpeyrojibHHKe ¢ KaTeTaMH, paBHbIMH 15 aM
¥ 2 M, IIpOBe/JIeHbI BbICOTA M3 BEPUIMHbI IIPAMOrO yTja U 6uccek-
TPHCbI 060MX YIJIOB, 06pa3oBaHHBIX BbICOTOH ¢ kaTeramu. Haii-
[IUTe OTPe30K I'MIIOTEHY3bl, 3aKJIIOYEHHBIH MeXIy OucceKTpuca-
MH. .

B paBHoGeapenHoM TpeyroibHuke ABC 6okoBasi cropoHa AB =
= 10 cM u ocHoBanue AC = 12 cM. Buccekrpucol yrimos A u C
nepecekaiorcst B Touke D. Haiigure BD.

3Hasi yriabsl TpeyroJbHUKA, ONpeJesIuTe Yol MeXAYy MeAHaHOH H
BBICOTO#, NTPOBeJIeHHbIMU M3 BepIIWHBI KaKOro-HHOYAb yTJIa.

BD — 6uccexrpuca yrna B TpeyroapHuke ABC. Haiiaute orpes-
ku AD u DC, ecniu AB = 10 M, BC = 15 M, AC = 20 M.
OcHoBaHue TpeyroiabHuka paBao 60 cM, BbicOTa U MeJHaHa, IIPoO-
Be/[eHHBbIE K OCHOBaHMIO, paBHbI cooTBeTcTBeHHO 12 1 13 cM. Hai-
auTe GOKOBBIE CTOPOHBI.

OcHoBaHus Tpamneuuu paBHbl 21 u 20 cM, auaroHann 9 u 40 cm.
Haiiaure yron Mesxay AUaroHaJsIMH.

Haiire oTHOIIEHNE KATETOB MIPSIMOYTOJIbHOTO TPEYTOJIbHUKA, €CITH
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BBICOTa M Me[HMaHa, BbIXOASINNe U3 BepHOIMHbI IIPSIMOTO yTJja, OT-
HocsATces Kak 40 : 41.

HaiiuTe HavMeHbIIYIO MeHaHy TPEYTOJbHHUKA CO CTOpOHaMu 11,
7u 12 cm.

BD — 6uccexrpuca yrua B Tpeyronabaake ABC. Onpeaenute cro-
pory BC, ecru AD : DC=8:5uAB = 16 m. '
Onna u3 cTOpoH TpeyrolbHHKa paBHa 21 cM, a ABe Apyrue cro-
poHbI obpasylor yron 60° u orHocsitess kak 3 : 8. Haiigute atu
CTODOHBI.

Croponnl TpeyronbHuka paBub! 51, 85 m 104 M. OkpyskHOCTD
Kacaercs 06enX MeHbIINX CTOPOH, a I[EHTP ee HaXOAUTCS Ha 60Jib-
meit cropoHe. Ha kakue yactu 60Jbmiast cTOpOHA AENUTCS IIE€H-
TpoM?

Croponb! mapasienorpaMma pasabt 23 1 11 ¢M, a Juaronanu ot-
HocaATcs Kak 2 : 3. Haiiaure guaronasnm.

OcHoBaHue TpeyroJbHUKa paBHO 13 cM, yron mpu Bepmune 60°,
cyMMa 6OKOBBIX cTopoH 22 cM. Haiiaure 60KOBbIE CTOPOHBI U BbI-
COTy.

B tpeyronbauke ABC cropoHa AC = 12 cM, OA¥H U3 NpHJIEXa-
LIMX K Heil yrioB | 120°, cropoHa, pOTHBOJIEXKAIasl 3TOMY YIJy,
28 cm. HaiizuTe TpeTbio CTOPOHY U BBICOTY, IPOBEJEHHYIO U3 Bep-
muHb B.

B Tpeyronpauk co croponamu 45, 48 u 39 cM Bnmcan mapasreno-
TPaMM TakK, YTO OJJHA CTOPOHA €ro JI&XKUT HAa OCHOBAaHUH TPEYTOJib-
HHUKa, a [MaroHall COOTBETCTBEHHO IapasjelbHbl CTOPOHAM Tpe-
yronbuuka. Haiiante cropons! napannenorpaMma.

KonTponruas pa6ora Ne4

T e M a: Ceoticmea xacamensnod u okpyxHocmu

W3 Toukm, B3ATOIf BHE Kpyra, IIpoBeJeHbl K HEMY KacaTeJlbHas U
CeKyImasi, mpoxo/smas yepes 1eHTp. Haiigute paguyc okpys>xkHOC-
TH, €CJIM JAJIMHA KacaTeJbHOH paBHA @, a AJMHHA CeKymmeH b.

W3 oaHolt TOYKH mpoBeJeHbI KacaTeJbHAs M CEKymIasi K OKPYXK-
Hoctu. KacarenbHast Gosibille BHYTDEHHEro OTpe3Ka ceKylmed Ha
2 cM, a BHemHel Ha 4 cM. HajfiauTe anuny cexymei.

IlBe xopabl, paBHble 8 U 6 cM, mepecekatorcsi. Haiiaure orpesku
IepBOH XOpAbI, ecIM BTOPasi JeJUTCS B OTHomeHuu 1 : 2.
Cexymas K OKDY>XHOCTH 6OJbllle CBOEro BHEIIHErO OTpPe3Ka B
2,25 pasa. Bo ckosbko pa3 oHa GoJibllle KacaTelbHOH, IIPOBe/eH-
HOM K OKPY>KHOCTH U3 TOH >Ke TOYKH?

IlBe Xopabl OJHOIH OKPY>KHOCTU IIPOJOJKEHBI O HX Mepecede-
Hus. Haiiqure AIMHBI OTPE3KOB, HAa KOTOPBIE MPOJOJKEHbI 3TH
XOpJIbI, €CJIH XOP/AbI PAaBHBI @ U b, a UX IPOAOJIKEHHSA OTHOCAT-
cs Kak m : m.
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Panuyc okpyxkHoctu paBeH 7 cM. V13 TOUKH, yAajleHHOU OT IfeH-
Tpa Ha paccTosiHEEe 9 cM, IpOBéjeHa ceKyInas TaK, YTO OHA JeJIUT-
cs1 OKPY>KHOCTbIO nonosnaM. Hadigure qnuHy aroil cexymeii.

W3 nanHol TOYkM NMpoBeJeHbI K OKPY>KHOCTH KacaTeJIbHasi H ce-
kymasi. Hafiaute ux gnuHbl, ecau KacatenabHast Ha 20 cM MeHbIe
BHYTPEHHEro OoTpe3Ka ceKymiedl u Ha 8 cM GoJblle ee BHEIIHEro
oTpe3Ka.

W3 Touku BHe Kpyra IpoBe[eHbI [Be ceKymue. BHyTpeHHUI OT-
pe30oK IiepBoil paBeH 47 M, a BHemHHH — 9 M, BHYTpeHHHH OT-
Pe30K BTOpOil cekymeii Ha 72 M 6oJjbllle BHEIIHEIO ee OTPe3Ka.
Hajigure qnuHy BTOpO# cekyimeii.

KacatenbHast U cekymasi K OKPY>KHOCTH, BBIXOJSINUE U3 OXHOM
TOYKH, cooTBeTcTBeHHO paBHBI 20 u 40 cM. Cekymas ygajieHa OT
LeHTpa oKpy>kHocTH Ha 8 cM. Haiiqute paguyc kpyra.

Yepes BHENIHIOO TOYKY K OKPY>KHOCTH IIPOBe/leHbI CeKylasi, Ipo-
XoJsIas 4epe3 I[eHTP, U KacaTeJlbHasi, OTPe30K KOTOPOH OT JaH-
HOH TOYKH [I0 TOYKY KAaCcaHWsI paBeH NoJoBUHe cekyineii. Haiiaure
OTHOIIEeHHEe OTpe3Ka KacaTeJlbHOH K PagUycCy.

B xpyr paguyca r BoucaH paBHOGeJpeHHBIH TPeyroJlbHHUK, Y KO-
TOPOro CyMMa JIJTHH BBICOTDI 1 OCHOBaHHUsI paBHa aAuamerpy. Haii-
JUTe BBICOTY U OCHOBaHUE TPEYrOJbHUKA.

W3 oxHOM TOYKH K OKPY>KHOCTH IIpoBe/eHbl ABe cekymue. Cymma
JJIUH UX BHEIUHHUX OTPe3KOB paBHa 35 AM, BHYTpeHHHE OTPE3KU
paBHBI 25 u 45 aM. Haiiaute quuHy cekymux.

Yepes oAMH U3 KOHI[OB XOp/Jbl K OKPY>XHOCTH IIpOBeJeHa Kaca-
TeJIbHasl, PacCTOSIHHE OT KOTOPO# 1O APYroro KOHI[a paBHO 8 cM.
Haiiute paanyc oKpy>XKHOCTH, eclIH AJUHA XOPAbI paBHa 12 cM.
U3 Touku A, He nexxamiell Ha OKPY>KHOCTH, IIpOBeJeHbI K Hel
KacaTenbHast u cekymasi. KacatenpHast paBHa 16 cM, a paccro-
siHHE OT A 10 OHOH U3 TOYeK NepecedeHHs CeKyllel ¢ OKPY>KHOC-
TbIO paBHO 32 cM. Cekymias yaaneHa ot 1eHtpa Ha 5 cM. Haiigure
PaguyC OKPY>KHOCTH.

W3 Touku, ynaneHHoH oT HeHTpa Ha 17 cM, IpoBeJeHa ceKymiasi
TakK, YTO OHA AEJMTCS OKPY)KHOCTHIO B OTHOIIEHMH 3 : 2, cYHU-
Tasi OT BHeIIHel Touku. Halingure qnuHy cexymei, eciu paguyc
paBeH 7 cM.

K okpyxHocTH paguyca r U3 BHeIIHell TOYKHM NPOBeJeHbl CEeKy-
masi, IPOXoAsimasi Yepe3 I[eHTP, U KacaTeJbHasi, paBHasI II0JIOBU-
He cexymeii. Haliqure qnuHy KacaTeabHOH.

W3 oaHO# TOYKM NpOBeJeHBI CeKyIlasi U KacaTeJIbHasi K OKPYXK-
Hoct. CyMma nx paBHa 30 cM, a BHyTpeHHHH OTpe30K CeKyIeil
Ha 2 cM MeHbIle KacaTesibHo#. HaiiguTe JIUHBI KacaTeJIbHOH M
CeKyIei.

B oxpyxxHOCTH paamyca 7 IpoBefeHa xopAa AiuHOM 7/ 2. Uepes
OJMH KOHeIl XOp/Abl IIpOBeJjeHa KacaTesJbHasl, a Yepe3 JPYyrod —
ceKyllasi, napaJjurejibHasi KacaresibHoH. Hatizure paccrosiaue Mesxxay
KacaTeJbHOH U CeKyIei.



19. Haiinure paauyc Kpyra, ONHCaHHOIO OKOJIO PaBHOGEAPEHHOrO Tpe-
yronbHHKa, eciu 6okoBasi CTOpoHa paBHa 12 cM, a BbIcOTa —
9 cm.

20. 13 onHOl TOYKH NPOBeNeHbl K OKPY>KHOCTH KACATENIbHAS M CEKY-
masa. MIx cymma paBHa 15 cM, a BHeNIHWI OTpPe30K CeKymiei Ha
2 cM MeHbINe KacaTenbHoH. HaliinTe KacaTeJbHYIO H CEKYmYIO.

21. Touka A ynanena ot mpsmoit MH Ha 5 cM. Paaumycom 10 cm
onucaHa OKPYXHOCTb TaK, YTO OHa IIPOXOAMT depe3 A M KacaeTcsi
MH. Haiinure paccrosiHHe MeX/Ay MOJMYIeHHOM TOYKOH KacaHWs
M TO4KOH A.

22. OquH KoHell AHaMeTPa MOJYOKPY>KHOCTH COBIA/JaeT ¢ BEPIIMHOMH
yTJia IIpH OCHOBaHHHM PaBHOGEAPEHHOIO TPEYTOJNbHUKA, a APYToi
NMPUHAAJIEXXHUT 3TOMy ocHoBaHMIo. HaliquTe pagmyc monyokpysk-
HOCTH, €CJIM OHA KacaeTcsl OHOi 60KOBOM CTOPOHHI M AEJHT APY-
Tyl0 Ha OTPe3KH AJIMHOH S U 4 CM, CYHTast OT OCHOBAHHS.

23. Mexxay AByMsI apaJlleIbHbIMH IPSIMbIMA, HAXOASIMMKCS Ha pac-

crosHuM 15 cM Apyr oT Apyra, B3sita ToYKa M Ha PacCTOSHMH

3 cM or oaHoit u3 Hux. Yepea Touky M mpoBeaeHa OKPY>KHOCTD,

Kacamomasicsi o6enx npambix. Haliaure paccrosinue Mexay nmpoek-

IMAMM I[EHTPa ¥ TOYKH M Ha oJHY M3 JaHHBIX NMPSMBIX.

W3 oxHolt TOYKM NIpOBeleHbI CceKyllasi U KacaTeJlbHasi K OKPYX-

HocTH. Cekymast paBHa @, BHYTPEHHHH e€ OTPe30K 60Jbllle BHeIl-

HEro Ha AJMHY KacaTeabHod. Haiiaure anmuny xacaTesqbHOI.

25. Kak fnaneko MOXHO BHIETb Ha IOBEPXHOCTH 3eMIH ¢ Habiiofa-
TeJIbHOro MyHKTa Bbicotoit H (pamuyc 3emnu R)?

26. Cexymasi, IpoBefieHHasi U3 TOYKH M U IpoXoAsinasi Yepe3 LIEeHTP

OKPY>XHOCTH paauyca 7, paBHa /. HaiiqnTe AnuHy KacaTenbHOH,

TPOBEJIEHHOM U3 TOM JXe TOYKH.

M3 pHemHel TOYKM NPOBeeHbI K OKPYXKHOCTH KacaTeJIbHas U ce-

Kymas. Haiiaure nuuHy KacaTeslbHOH, ecii OHa Ha 5 M 6oJsbiie

BHEIITHETO OTPe3Ka ¥ Ha CTOJbKO >Ke MeHbIle BHYTPEHHEro OTpe3-

Ka ceKyled. ,

28. V13 HeKOTOpO# TOYKH, B3SATOM BHe OKPYIXKHOCTH, IIPOBeJeHbI [Be
cekymue. VMIx BHyTpeHHHe 4yactu paBHbl 9 u 40 cM, a BHeImIHHe
COOTBETCTBEHHO OTHOCATCS Kak 4 : 3. Haiiqure AMMHDI BHEIIHAX
OTPE€3KOB CeKyIINX.

29. U3 Touku A, oTcrosimell Ha paccTosiHMH 11 M OT LeHTpa Kpyra

paauyca 5 M, IpoBeeHa cekymas AB Tak, 4To OTHOIIIeHHE BHeII-

He# yactu AC x BHyTpeHnHeit BC papHo 2 : 1. Haiigute gauny

ceKymiei.

Paguyc oxpyxxHoct paBen 8 cM. Xopaa AB paBua 12 cMm. Yepes

A npoBeneHa KacaTesbHast, a 4epe3 B — xopaa BC, napannenn-

Hasg KacaTeJbHoH. Halinute paccrosiHue MeXkAy KacaTeJbHOM

xopaoit BC.

24
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Kounrtponbuas pa6ora Ne

T eMa: Bnucannas u onucannas oxpyxHoCmu mpeyzorvhuKa u
mpaneyuu

Karern! npsiMoyrosnbHOTO TpeyronbHuka paBHbl 20 u 21 cM. Haii-
AWTe PAJNYC ONUCAHHON OKPY>KHOCTH.

BoxoBas cropoHa paBHOGeJpeHHOro TpeyroJbHMKa paBHa 6 cM,
BbicoTa 4 cM. Haligure paguyc omucaHHOM OKPY>KHOCTH.
Hafigure xaTeTbl IPSIMOYTONBHOTO TPeYrOJbHUKA, €CIH OHHU OT-
HocsiTes Kak 20 : 21, a pasHQCTD MeXAy pPaAnyCaMM OIMCAHHOH U
BIIMCaHHOU OKpY>KHOCTeil paBHa 17 cMm.

B npsiMOyrosnbHbIN TpeyroJbHUK BIMCAH MOJIYKPYT TakK, YTO JUA-
METp ero JIEXKUT Ha THIIOTeHYy3e U IIEHTP €ro AeJUT THIOTeHy3y Ha
orpesku, paBHbie 15 u 20 cm. Haitgute paguyc monykpyra.
Katern! npsiMmoyronbHOro Tpeyroipbauka paBHb 40 u 42 cm. Haii-
JAuTe paguyc BIMCAHHON OKPY>XKHOCTH.

OcHoBaHue paBHOGepEeHHOro TpeyroiabHuKa paBHo 60 cM, a BbI-
cora 40 cM. HailiguTte paauyc BnucaHHON OKPY>KHOCTH.
ITnomanpr paBHOGeIpeHHOH TpallellNy, ONMCAHHOH OKOJO Kpyra,
paBHa 18 cM?, a ocTpblit yron npu ocHoBanuu pasen 30°. Haiigu-
Te GOKOBYIO CTOPOHY TpaIleIlyH.

Oxouo kpyra paguyca 2 cM onpcaHa paBHOGeJApeHHAasl TpaIlelysi,
romaab Koropoit 20 cm2. HaiiuTe ocHOBaHHSA TpameliH.
OkoJo kpyra paguyca 4 cM ONMUCaHA IPSIMOYTOJNbHAs TpaIlelus,
HauMeHbIIasi U3 CTOPOH KoTopoi paBHa 6 cm. Hailigure miomasap
TpameLyH.

Ientp xpyra, BIHCAaHHOI'O B IIPSIMOYTOJbHYIO TPAIlelMI0, OTCTOUT
OT KOHIIOB 6OKOBO¥ cropoHbl Tpamenuu Ha 4 u 8 cm. Haiigure
IJIONA b TPaIlelnu.

B TpeyronbHuk BmucaH Kpyr paguyca 4 cM. OJHa U3 ero CTOpoH
pasjeJeHa TOYKOH KacaHUs Ha JacTH, paBHbie 8 u 6 cM. Haiigure
JJIMHBI IBYX JPYTHX CTOPOH.

Croponsl TpeyronbHuKa paBHbI 25, 24 u 7 cm. Haiiaure paguycet
BIIMCAHHOTO ¥ ONKMCAHHOIO KPYTOB.

ITnomans g M6a paBHa 32 M2, a IUIOmA/Ab BIMCAHHOTO B HEr0o KpyTa
paBHa 4 M“. Haiigute yribr pomb6a.

B paBHOGenpeHHYyIO Tpameluio BIUCaH Kpyr. MeHblllee OCHOBa-
HUe paBHO 2 cM, a yroJ Ipu GoiblleM OCHOBaHMU paBeH 60°.
Haiiaure mromanp xpyra.

BoxoBas cropoHa paBHOGepeHHOro TpeyroJbHUKa paBHa 17 cM.
OcnoBanue paBHo 16 cM. Haiiaure paccrosiHue Medxxay IeHTpaMu
BIHMCAHHOH U OIMUCAHHOH OKDPY>KHOCTEI.

B xpyr paauyca 2 cM BIHCaH TPeyroJbHHK, ABa yrja KOTOPOTO
paBHBI 45° u 60°. HaiiquTe mromagp TpeyroJbHUKA.

IlepumeTp mpsiMoyrosbHOro TpeyroJbHuKa paseH 24 cm. Haiigu-
Te pajuyc ONHCAHHOA OKOJIO Hero OKPY>XHOCTH, eCJIH ILIOIajgb
TPEeyTONbHUKA paBHA 24 cM2.



18. Haiiaure pagnyc Kpyra, BIIMCAHHOTO B IIPSIMOYTOJbHBIH TPEYroJib-
HHIK, €CJIM IPOEKIMH KAaTeTOB Ha TUNOTeHy3y paBHBI 9 1 16 cM.

19. IlepuMerp NpPSIMOYTrONBHOrO TPEYTOJNbHHMKA paBeH 24 cM, a ero
runoreny3a 10 cq. Halinure pagmyc BnMcaHHOro Kpyra M ILIO-
majib TPEYroJbHUKA.

20. B okpy>kHOCTb pajmyca 5 CM BIHCaH IIPSIMOYTOJbHBINA TPEyroyb-
HUK TaK, 9YTO OJUH U3 €ro KaTeTOB BJBOe GJIDKe K LEHTPY, 4eM
npyroii. Haliiute cropoHbBI TpeyroJbHUKA.

21. IleHTp BIHCAHHON OKPY>XHOCTH [JEJIHUT BBICOTY PaBHOGEJAPEHHOIO
TpeyrojJbHHKa Ha oTpe3ku 5 U 3 cM. HailifuTe cTopoHBI Tpeyroyb-
HUKa.

22. B pomM6 c octpbiM yriiom 60° BircaHa OKpYXKHOCTb paguyca 2 cM.
Haiigurte cropony pom6a.

23. W3 oqHO# TOYKH IIpOBeieHBI K OKPY)KHOCTH JABe KacaTeJbHble [JJIH-
Holt 12 cM. PaccrosiHme Mexxay Todkamu kacanusi 14,4 cm. Haii-
JUTe PafLyC OKPY>XHOCTH.

24. B yron, paBubiii 60°, BOMCaHBI JBe OKPY>KHOCTH, KaCalOIIUECs
Mexxay co6oii. Halinute paauyc 6osbineii OKpY>KHOCTH, €ClIH pa-
Juyc MeHbIIeil paBeH 7 CM.

25. Haiiaure paguyc OKpy>XHOCTH, OIIMCAHHON OKOJIO IIPSIMOYTOJIbHO-
ro TPeyroJIbHHMKA, eCIi PafguyC BIHCAHHON B HETO OKPY>KHOCTH
paBeH 3 cM, a MeHbIHi KateT paBeH 10 cM.

26. Paguycol BIMCaHHOH M ONMHMCAaHHON OKPY>XKHOCTeH NpPSIMOYTOJIb-
HOTO TpeyroJibHHKa paBHBI 2 ¥ S5 cM. Hailiaute cTopoHBI Tpe-
yTOJbHUKA.

27. OauH KaTeT IPSIMOYTOJIBHOTO TPEYTroJIbHUKA paBeH 15 cM, a mpo-
eKI[MsI APYroro KaTeTa Ha TUIIOTeHy3y paBHa 16 cm. Haiigute pa-
JAUycC BIMCAHHOU OKPY>XHOCTH.

28. B paBHOGeIpeHHYIO TpameUUI0 BIHCaHA OKPY>KHOCTb paguyca
3 cM. BepxHee ocHOBaHHe Tpamelyy B 2 pa3a MeHbIIIe ee BBICOTHI.
Haiiaute miomans Tpamemuu.

29. B okpy>xHOCTb paguyca 2 M BIMCAHA Tpalelsi, HUXXHee OCHOBa-

HHe KOTOpoii 60Jibllle KaXKJI0M U3 OCTAJIbHBIX CTOPOH BABoe. Haii-

[UTe IJIOINAaJb TPAIeuu.

B oxpyxHoCTb pajuyca 2 M BIMCAaH TPEyTOJbHHK C yriaamu 15°

u 60°. Hajigure nnomans TpeyroJabHHAKA.

30

2. 3AJAYM IIOBBIMIEHHOA TPYAHOCTHU
IO INVIAHUMETPUHN

§ 1. UBMEPEHMUE JIMHUI M YTJIOB

1. B npssMOyroJbHOM TpeyroJbHHKe GHCCEeKTpHCa IIPSIMOTO yIJa
Iepecekaer runorteHy3y B Touke K. Haiigure paccrosiust ot Touku K
IO KaTeTOB, eClIH OCTPBIN yroJ TpeyrojbHHKa O, a pajuyc Kpyra,

R2 sin2c ]

OINICaHHOI'O OKOJIO TpeyrojibHHKa, R. ["““““2 Sin(d5ra)
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2. B npsMoyrolbHOM TpPeyroJbHHKe MpOBefeHa GHCCEKTPUCA OC-
Tporo yria .. HaiiauTe paauyc okpy>KHOCTH, OIECAHHON OKOJIO 9TOr0
TPEYTOJIbHUKA, €ClIH OTPE30K, COeAWHSIOMMUN cepequHy GHCCEKTPHUCHI

acosa'
2

C BepPIIMHOM NIPSMOTO yIia, paBeH d.| cosa

3. B xpyr paamyca 7 BIHCaH KOCOYTOJbHBIA TPEYTOJBHHUK, Y KO-
TOPOro O/IHa CTOPOHA BABOe 6OJIbIle APYTOi, a YTOJN MeXAY HHUMH O..
Haitqute oTpesku, Ha KoTOpble GHCCEKTpHCA yria oL AENMT TPETHIO

CTOPOHY. [% rsina, % rsin cx.]

4. Hajinure nepuMerp paBHOGOYHOM TpamelyH, ONMCAHHON OKOJIO
Kpyra, eciy ee 6olblllee OCHOBaHHE PAaBHO @, a OCTPBIH YIoi o.

2a

R
cos’—
2

3. B paBHOGOKOII Tpanenuu U3 BepIIKMHBI OCTPOTO yria B IpoBe/e-
Ha [MaroHajb, KOTopas o6pasyer ¢ 60KOBO# CTOpoHOii yrox o. Haii-
auTe 6HCCEKTPHCY YTIa O M Te OTPEe3KH, Ha KOTODPbIE OHA JeJHT 60JIb-
niee OCHOBaHHeE 4.

asinf . asin(a+f) | asinﬂsin(aﬂi)
2sin(%+[3) cos-;— 25in(%+ﬁ) cos% sin(g—{»ﬂ) sina
6. B xpyr BnucaHa Tpameuusi, y KOTOpoil 60KOBasi CTOPOHA paBHa
C U paBHa MEHbIIEMY OCHOBaHHWIO, a oAWH M3 yraoB 60°. Haiigute

pajuyc Kpyra, BIHCAaHHOrO B TPEYTOJbHHK, CTOPOHAMH KOTOPOT'O CIy-
JKaT AWaroHalb Tpalelmud, 60KOBasi CTOPOHAa U Goiblllee OCHOBaHME

tpamemmu. [0,25¢ (1 + +/3).]

7. JIBe OKpY>KHOCTH, Pa3HOCTb PaJHyCOB KOTOPHIX paBHa 1 M, Ka-
caloTcsl BHEMHUM o6pa3oM. KacaTenbHast K oHOM M3 HUX, IIPOBe/IeH-
Has M3 I[eHTPa APYroi, COCTaBAseT ¢ JMHHEH IEHTPOB YToOJ:

a) 45°; 6) 60°. Haiiure paccrosmue Mexay nentpamu. [(v2 + 1) u;
0,5(¥3 + 1) m.]

8. Haiinute paguyc Kpyra, BIHCAaHHOTO B IPSIMOYTOJNbHBIH Tpe-
YTOJIbHHUK, Y KOTOPOTO OAMH yroi 15°, a ANMHA MeAWaHbI, IPOBE/JEH-

HOUl M3 BepIINHBI NIPSIMOTO yTia, V2 M. [(V3-42) M.]
9. Haiiqure yribl npsiMOYTOJIbHOIO TPEYTOJNbHHKA, €CJH PaUycC
OKDY>XHOCTH, BIIHICAaHHOH B Hero, paBeH 7, a THIIOTEHY3a 4.

[cos(45°—x) = ﬁ_(;:ta_)_-]
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§ 2. ©BMEPEHME ILJIOIMAZIEN

10. Hajigure niomajpb ¥ YTJBl IPSIMOYTOJBHOIO TPEYTOJbHHKA,
eCIIM ero BbICOTa ¥ MeJJMaHa, IIPOBe/IeHHbIE U3 BEPIIMHBI IIPSIMOTO YTJIA,
. h
PaBHBI COOTBETCTBEHHO £ M a. [sm 2x = 2’ S =ah.
11. Yemy paBeH yron A Tpeyronbuuka ACB, eciu ero ocHoBanue AB

SIBJISIETCSI AMaMeTPOM OKPYJ KHOCTH, IIPOXO/siIlieil Yepe3 cepeJUHYy CTOPO-

ol CB? Ilnomaap Tpeyrombhuka ACB paBHa 4.[ctg§ =3 x= 37o_]

12. OcHoBanue AC paBHOCTOpOHHero TpeyronbHuka ABC siBusier-
csl AMaMeTPOM OKDPYJ>XKHOCTH, IepeceKalomeil CTOPOHBI TPeyroJbHUKA
AB n BC B toukax D u E. Ilnomaap Tpeyronbauka ABC paBHa S.
Haiigure nmontaap tpeyronpuuka ADE. [0,255.]

13.-K xpyry paauyca 7, paBHoro 2,2 M, B Toukax A u C mposefe-
HbI /IBe NapaJlyielbHble KacaTeIbHble, 3aTeM IIPOBe/ieHa TPeTbsl Kaca-
tenbHasi BD, nepecekalomasi nepBble ABe B Toukax B u D. Haiigure
mwiomaap tpanemu ABCD, eciu yron CDB pasen 52°18'. [12,232 M2.]

14. Haligute oTHOmeHHWe Iyomajgedl ABYX KacCAIOMUXCS M3BHE
OKDY>KHOCTel, eClIi yroj, o6pa3oBaHHBIA JHHHeN LIEHTPOB C paju-
yCOM 6OJIbIIIero Kpyra, IIPOBeeHHBIM B TOYKY KacaHUsI UX o6Iieil BHeII-

o o 40
Hell KacaTelbHO#, paBeH o.|ctg 5

15. Tpaneuwus Buucana B kpyr. Haiiaure niomaap Tpamenuu, eciu
ee auaroHanb d o6pasyeT ¢ ocHoBaHHeM yrou o. [0,5d? sin 2a.]

3. 3AJIAYM IIOBBIMIEHHOA TPYJIHOCTH
IO CTEPEOMETPUHA

§ 1. IMHUM M IIVIOCKOCTH B TIPOCTPAHCTBE

1. Orpesku AByX NpSMBIX, 3aKJIIOYEHHbIE MeXAy ABYMsl Iapai-
JIEJIbHBIMU IIJIOCKOCTSIMH, OTHOCSITCA Kak 2 : 3, a MX yribl C IJIOCKO-
crbio Kak 2 : 1. Haiiaure atu yruni. [41°24' u 82°49'.]

2. V3 BHemHell TOYKM NPOBEJEHBI K IJIOCKOCTH [Be HAKJIOHHBIE,
HX INIPOEeKIMH Ha 3Ty IUIockocTb paBHbl @ U b (@ > b), a pasHOCTD
YIJIOB HaKJIOHAa K IUIOCKOCTH paBHa 45°. Haiiaute paccrosiHue oT 06-
el TOYKH HAaKJIOHHBIX A0 IIOCKOCTH, ecii 2 = 6, b= 1. [3 unu 2.]

3. VI3 BHemHell Todku A NpOBeAeHBbI K IUIOCKOCTH IpsiMble AB u
AC, cocrapisiiolize ¢ MIOCKOCTBIO yribl B u 90° — B, a Mexay co6oit
yrox o.. Haiiaure yrumt B u C B Tpeyronbuuke ABC, ecmm oo = 90° — 2.
[£B=B, £C=90°+ B.]

4. VI3 To4YKM A IJIOCKOCTH | IIPOBeJieHa HaKJIOHHAsA AB mox yrioM o
K IIJIOCKOCTH, Yepe3 AB mpoBe/eHa IJIOCKOCTDb p IOA YIJIOM B K ILJIOC-

xoctu p. Hadinure yron mexay AB u nuHMell nepecedeHHsT IIOCKOC-

. . _ sina
Ted LU p.[SIM @ = sinp "
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3. B mpsiMoyronpHOM TpeyroibHUKE AaHbI THIIOTEHY3a d U OCTPBIi
yron o.. HaliguTe paccrosiHue oT BepIIuHBI IIPSIMOTO YIia JO IJIOCKOC-
TH, KOTOpasi IPOXO/UT Yepe3 THIIOTEHY3y U COCTABJSIET YTOJ ¢ C ILJIOC-
KOCTbIO TpeyroabHuka. [0,5¢ sin 2o sin ¢.]

6. Ilpsimass AB nmapannenpHa miaockoctu p. [Ipsimast CD nepeceka-
eT AB mopg yrioM o B o6pasyeT ¢ MIOCKOCTbIO p yron ¢. Haiiaure
yroam MeXXAy IJIOCKOCTbIO p U IJI0ocKocTbio mpsMmbix AB u CD.

sing
sina ]

[sin x =

7. IlapannenorpaMM u IJIOCKOCTb P PACIIOJIOXKEHBI TaK, YTO OJHA
13 MEHBIIMX CTOPOH NapaJjjeJorpaMMa HaXOLUTCH B IJIOCKOCTH P,
a IIPOTUBOIIOJIOXKHAS el yJajeHa OT IJIOCKOCTH p HAa PACCTOSIHUE,
PaBHOE PACCTOSHUIO MeXy GONbIIMMHA CTOPOHAMH I1apasielorpaM-
Ma. Haiiaute yron MeXxay IJIOCKOCTBIO p U IJIIOCKOCTBIO Mapalijie-
JIOrpaMMa, ecJ¥ CTOPOHBI IapajljieiorpaMMa OTHOCATCA Kak 3 : 5.
[sin ¢ = 0,6, ¢ = 36°52'.]

8. Ha pe6pe ABYrpaHHOTO yriia @ B3AT OTPE30K C M M3 €ro KOHIOB
BOCCTaBJIeHbl K HEMY B Pa3jIMYHbIX TPaHSIX MMEPIEHIUKYJSIPBHI ¢ U b.
Haiigure 1nuHy oTpe3ka IpsIMOM, COeJUHSIIONIEN KOHIIBI STHX IIepIIeH-
AUKyJIsipoB, ecnu @ = 120°, ¢ =1, b=2,¢c=3. [x = 4.]

§ 2. YTJIbI, IMHUM M IIJIOCKOCTH B MHOTOTPAHHMKAX

9. B TpeyronpHoil mpuame IUIOaAX GOKOBBIX TPaHed OTHOCATCS
kak 40 : 37 : 13. Haiigure yrant mexxay uumu. [93°41', 67°22', 18°55'.]
10. OcHoBaHMeM IHpPaMUABI CIYXXUT NPABUJIBHBIA TPEYTOJIBHHUK,
O/IHa 13 GOKOBBIX I'paHell NepIeHUKY/sPHA OCHOBAaHMIO, a [BE ApY-
rHe HaKJIOHeHbl K HeMy IoJ yryioM o.. Kak Hak/IOHEeHBI K IJIOCKOCTH

ocHOBaHHUs1 60KoBbIe pebpa? [tg ¢, = 0,5V3 tg o, tg @, = 0,5tg a.]
11. OcHoBaHHeM MUPaMUABI CIY>XKAT KBaApaT, ABYTPaHHbIE YIJIbI
npu HeM oTHocsTest Kak 1 : 2 : 4: 2. Hajigure atu yraer. [30°, 60°,
120°, 60°.]
12. B npaBusibHOM 4eTBIpeXyroibHON MupaMu/e IPOBeJeHbl aro-
dema ¢ ¥ IMaroHaNbHOe cedeHHe IuIomanpio p. Haiigure yron mexay
60KOBOH I'DaHbIO M OCHOBAaHHEM U CTOPOHY OCHOBAaHHUS, €CIH C = J,

2
p = 15. [sin 2¢ = %/:-, a = 2c cos ¢. It GpopMyJIBI JAIOT IBa pe-

wenus: ¢, = 29°1' u a; = 8,744; ¢, = 60°58' u a, = 4,85211.]

13. Haiigure AByrpaHHbId yroa B IpaBUibHOM TeTpasape. [70°31°.]

14. Haiiqute AByrpanHbiil yroa B okrasape. [109°28'.]

15. B mnpaBuibHOM TpeyrosbHOM NMUpaMHUJe CTOPOHA OCHOBAaHHS
pPaBHA @ U cOCTaBIsieT ¢ 6OKOBBIM pe6poM yroa o. Hadiaure niaomanb
CedyeHusl, IIPOBEJEHHOTO Yepe3 60KoBOe Pe6pO, U BHICOTY IHPaMHUJIBI.
|:02Jsin (+30°)sin (a-30°) :l

4cosa
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16. B mpaBuIBHON TPEyroJpHOM NHUpaMuje CTOPOHA OCHOBAHMS
paBHa @, 60KOBOe pe6po 06pa3yeT ¢ IJIOCKOCTBIO OCHOBAHUSI YTOJ O.
Haitaure nromanb cedeHus1, IpoBeeHHOIO Yepe3 CTOPOHY OCHOBaHUS

@i+t ]

U cepeJUHY 60KOBOTO pe6pa.[T

17. B npaBunbHOM TPeyroJbHOM NUpaMH/ie JaHbl CTOPOHA OCHOBA-
HUSI ¢ ¥ [OBYTPAaHHBIA yros mnpu ocHoBaHuu o. Hadiaumre miomans
cedyeHHsI, IPOBeEHHOrO Yepe3 LIEHTP OCHOBAHHUSI MapaJlJieIbHO JBYM

2 | 2
a 4+tga
HellepeceKarIluMCs pe6paM nmupaMuabI. [Lg—l B CE€YEHUH IIO-

27 ’

JIy4aeTcsi IPSIMOYTOJIbHUK.

18. B mpaBuIbHOI YeThIpeXyroMbHOM NHpaMu/e ABYTPaHHBIA yroJ
NP OCHOBAaHUHU paBeH O; Yepe3 CTOPOHY OCHOBaHHUS MPOBeJeHA BHY-
TPU IHMPAMUABI IIIIOCKOCTb, COCTABISIONAsi ¢ OCHOBaHHEM yron f.
Hajiaute niomanb ceueHHs, ecly CTOPOHA OCHOBAHHMS PaBHA d.
[a2 sin® o cosp ]

sin?(a+p)

19. B npaBuibHO YeTHIPEXyroJbHOM NUpaMu/e CTOPOHA OCHOBA-
HUSI paBHA @, 60KOBoe pe6po 06pa3yeT ¢ IIOCKOCTbIO OCHOBAHHUS YTOJI L.
B sTy nupaMuay BnucaH Ky6 Tak, YTO Y€TbIpe U3 €ro BEepIIMH JIeXKaT

- asina
Ha anodemax nupamuanl. Haiinure pe6po ky6a. [—2 Sn(45°+0) ]

§ 3. IOBEPXHOCTD U OFBEM ITAPAJIIEJIEIIMIIEJOB U ITPM3M

20. OcHoBaHMEM NPSIMOIl IIPU3MBI CIIY’KUT PaBHOGEAPEHHBIA Tpe-
YTOJNIbHUK, 60KOBbIE CTOPOHBI KOTOPOTO PaBHBI b M Yo MeXXIy HAMH .
[Inomaar 6oKOBOI IMOBEPXHOCTH 3TOH IIPU3MBbI PAaBHOBEJHKA CyMMe
niomazeil ee ocHoBaHuii. Haiiqute ee 06beM.

[%— b? sin a sec? (45°-0,25a).]

21. B napaienenuiefe AJUAHBI TpeX pebep, BBIXOAAMMUX U3 06-
Ileil BepIIMHBI, PaBHBI @, b, ¢; pe6pa @ u b B3auMHO NepHeHUKY JISIp-
HBI, 2 pe6po ¢ o6pa3yeT ¢ KaXkAbIM U3 HUX yroia o. Haiigure o6beMm
napajuleslenunesa X yroja MeXAy pe6poM C U IJIOCKOCTbIO INPSIMO-

YTOJIbHUKA. [dbc«/—cosZa, sin x = ¥—-cos2a ]

22. B ocHOBaHMM IPSIMOTO MapaJiiesleNuIesa OCTPbIi Yyroa paBeH
O, CTOPOHBI PaBHBI @ U b. MeHbnass AMAroHa b MapaJieslenuIeaa
paBHa GoJiblleli qUaroHaau ocHoBaHus. Haiiaure o6beM mapaJiese-

MHIea. '[2ab sinavab cosa ]

23. Yepes pe6po Kﬁrléa IIpOBe/leHa IJIOCKOCTDb, AeJsiasi ero o6beM
B oTHomeHuu 2 : 3. Ha kakue 9acTu oHa [JeJUT ABYTPaHHBIA yrou?
[38°39" u 51°20'.]
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24. B npaBuJIbHOI TPEYTONbHOR IIPU3Me JBe BEPUIMHBI BEDPXHETO OC-
HOBaHUS COEJMHEHBI C cepe/IMHAME IIPOTHBOIIOIOXHBIX UM CTOPOH HMXK-
HErQ OCHOBaHHUSA. YTOJ MeXIy MOJyYeHHbIMU JIMHUSMHU, ONUPAIOIIHICS
Ha CTOPOHY OCHOBaHWsl, PaBeH Oi; CTOPOHA OCHOBaHMsI paBHa ¢. Haiiqure

34 sin(ﬁ_()°+%) sin(GO"—%)
~ )

8sin—
sins

06beM IIPU3MBI.

§ 4. IOBEPXHOCTb 1 OBbEM IIMPAMM/IbI

25. B mpaBUIbHOR 4eTbIPeXYroNbHON MUpaMufe JAHbI CTOPOHA
OCHOBaHHS @ W IJIOCKMH yrosn npu BepmuHe o. Haiigure o6beM u

3 a242 sin(45°+g)
a’vJcosa 2
o , .
IIjIoIaab €e IMOJIHOM ITOBEPXHOCTH. Gs'm% sin%

26. B TpeyrosnbHoli mupaMuie IOCKKE YIJIbl IPH BepIIMHE PaBHbI
o, o ¥ B; 60KoBOe pe6po, cryxKalee o6lIell CTOPOHON PaBHBIX YTJIOB,
MepIeHAMKYISIPHO K IIJIOCKOCTH OCHOBAaHUS U paBHO ¢. HaiituTe o6bemM
U ILJI0INaAb GOKOBOM IOBEPXHOCTH STOH MUPAMU/IDI.

a’ sin[—;-Jsin(ad—g-) sin(a—%) a’ sin(a+%) cos(a-—-g-)

3cos’a ! cos’a

27. OcHoBaHHEM MHPaMUABI CILY>XUT POM6 CO CTOPOHOH @ M OC-
TPBIM YIJIOM O., ABYyTPaHHbIE YIJIbI IIDH OCHOBAHUH paBHbI ¢. Haiiaure
06beM U IJIOLIaJb IOJHOH MOBEPXHOCTH.

1 3 . 5 2a%sina cosz—zq1
—a’sin“a t
6 8¢, cos¢@

28. OcHoBaHMeEM NUPaMUIbI CLYXKUT NPSIMOYTOJNBHUK; U3 GOKOBBIX
rpaHed JBe MepHeHUKYISPHbI K OCHOBAHUIO, a [Be APYyTHUe 06pasyioT
¢ HEUM yron o. Haiigure o6beM, miomanu 6OKOBOH IOBEPXHOCTH H
IIOJIHOHM ITOBEPXHOCTH STOH IMHMPAMHU/IbI.

2 a
3 a‘V2 cos—
a’tg o ;o
—g—; a’ ctg (4S°- -2—); ——La .
sin(45°——)
2

29. OcHoBaHNEM MHPAMU/BI CIYXKUT NPSIMOYTOJBHUK; U3 GOKOBBIX
rpaHeil /Be MepIIeH/MKY ISPHBI K OCHOBAaHMIO, a IBE APYTHe 06pasyioT
C HUM YIJIbl . ¥ 3; BbIcoTa nmupaMuanl paBHa H. Haiigute ee o6bem u
IJI0ma b 6OKOBOI ITOBEPXHOCTH.

2H? cos a;B cos(45°—%) cos(45°—%)

3
HTctg o ctg B,

sinasinf
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30. Haiiqure o6beM NpaBUJIBHOM YeTbIPEXYrOJbHON NMHUPaMHAbI, B
KOTOpO# 60KOBOe pe6po PaBHO b, a IIIOCKHIl Yros Ipy BepIlMHE PaBeH O.

[%b3 sin? %\/ cosoc.]
31. Haiigure o6beM mupaMuabl, eciu ee BbicotTa paBHa H, 6oko-

BbI€ pe6pa HAKJIOHEHDbI K IIJIOCKOCTU OCHOBAaHUA IIOA YIJIOM @ U B
OCHOBaHWHU TPEYTOJbHHK C yIJIaMH O, U ﬁ

[%H Sctgp sina sinP sin (o + B)]

32. B TpeyroibHoii nupamuze ABe GOKOBBIE TPaHH — paBHOGEeIpEH-
HbIe IIPSIMOYTOJIbHbIE TPeyTOJIbHUKHU, THIIOTeHY3bl KOTOPBIX paBHBI b
U 06pa3yIoT Mexay coboit yron o.. Haitaure o6beM aToit mupaMusl.

2
33. OcHoBaHMeM MIPaMUbI CAYXKHUT IAPAJIEOTPAMM, JUATOHAIN
KOTOPOTo TIepeceKaloTesi oA yrioM ¢. Bricota mypaMuabl NpOXOIUT
Yepe3 TOYKY IepecedyeHus AuaroHaneil ocHoBaHust u papHa H. Hepag-
Hble 60KOBbIe pe6pa 06pasyloT C MJIOCKOCTbIO OCHOBAHMSI YIJIbI O U .

[%b3 sinZ Jeosa .

y 2 .
Haitnure o6bem aToit nupamuasl, ecau o + p = 90°. [3 H®sin (P.]

34. OcHoBaHMeM NHUpPaMUABbI CIAYXHT Tpalelsi, B KOTOPOi 60Ko-
Basl CTOPOHA M MEHbINAsi U3 MapajlIe]IbHbIX CTOPOH MMEIOT JJIHHY d,
OCTpBIe YTJIbI PaBHbI O, 60KOBbIe pe6pa mUpaMugbl 06pa3yIoT ¢ MIO0C-
KOCTbIO OCHOBaHMsI yros ¢. Haiiaure o6beM Toi mUpaMu/bl.

28 cos3 2
[Ba cos 2tg(p.]

35. B TpeyroubHoil upaMusie Bce 60KOBbie pe6pa M B CTOPOHBI
OCHOBaHMS MMEIOT JJIMHY @, YyIOJ MeXAy PaBHbBIMM CTOPOHAaMH OCHO-
BaHMs paBeH o. Haliqure o6bem aToit nupaMuabl.

3
a . . a) . a
—-sin —,(sin|60°+ —) sm(60°— ——).
[ 3702 \/ ( 2 2
36. Haiimute o6beM yceueHHOH IPaBUJIBHOM YeTHIPEXYTOJbHOM
NMPaMU/BI, €CM JaHbl CTOPOHBI @ U b HIKHEro ¥ BepXHEro OCHOBa-

3_33
a-b> [ o
HUI ¥ OCTPBIi yroa o. B 6GOKOBOM IpaHu. [Gcom —cos2o, o > 45 :|

§ 5. KOMBMHAILIMM IIMJIMHAPA H KOHYCA C JIMHUSIMH, IIJIOCKOC-
TAMHM U MHOTOTPAHHUKAMH

37. Paguyc ocHOBaHNs KOHYyca paBeH 7, a 06pasylolas HaKJIOHeHa
K IIJIOCKOCTH OCHOBAHUS IIOJ YIJIOM o.. B aTOM KOHYyce IIpoBe/ieHa ILIocC-
KOCTb Yepe3 ero BepUIMHY IT0J YIJIOM ¢ K ero BeicoTe. Haiigure mio-
IMaJb IOJYYEHHOTO CEeYeHHsI.

2
(——cos a'cos <P) sin ocJ cos (o +¢@)cos. (o - @).
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38. B yceueHHOM KOHycCe Yepe3 ABe 06pa3yiolue MPOBeeHa ILIOC-
KOCTb, KOTOpasl HAKJIOHEHA K IIJIOCKOCTH OCHOBAaHUS IIOA YIJIOM @.
Haitaure nomanb IOMyYeHHOrO CEYEHHsI, eCIM PaAUyChl OCHOBAHMM
ycedeHHOro KoHyca R 1 7, a ero o6pasyiolnasi HaKJIOHEHa K IIJIOCKOCTH
HUJKHETO0 OCHOBAHUS IOJ YIJIOM O.

I:(Rz-r )tg aJsm (a+¢@)sin (@-a) ]

sin @ cos a

39. BokoBoe pe6po NpaBHIBbHON TPeyroJbHON THPAMHUIbI PABHO
1 o6pasyeT C IIJIOCKOCTbIO OCHOBaHMSI yroi o.. B aTy mupamuay Bnu-
CaH paBHOCTOPOHHHI1 HUIMHAD TaK, 4TO ero OCHOBAHUE JIEXKHUT B IIJIOC-
KOCTH OCHOBaHHMsA nupamu/pl. Haligute BbicOTy HUIMHApA.

V2acos2a
[4sin (45°+a) ]
40. Haiigure pe6po Ky6a, BIKMCaHHOIO B KOHYyC, o6pa3yrommas Ko-
TOpOro / ¥ HaK/IOHeHa K IIJIOCKOCTH OCHOBAHHSI IO YIJIOM L.
l:l sino2 :l
2+tgo”
41. B xoHyce gaHBI paguyC OCHOBAaHHS 7 U YrOJ O. MeXAy 06-
pasylolieil ¥ MJIOCKOCTbIO OCHOBAHMSI. B 3TOT KOHyC BIHCAaHA IPSIMAast

TPeyrojibHasl IpU3Ma ¢ PaBHbIMM pe6paMH TaK, 4TO ee OCHOBaHHE Jie-
JKHT B ILIOCKOCTH OCHOBaHUsA KoHyca. HaliguTe AnuHy ee pe6pa.

J3rsina
2sin (60°+a)
42. Paguyc ocHOBaHUS KOHyca paBeH 7, a 06pa3yoNas HAKJIOHEeHa
K IIJIOCKOCTH OCHOBAaHHUS 110/ yriom . OkoJio aToro KOHycCa oIlicaHa
nrupaMuaa, UMeEOIiasi B OCHOBaHUU HpHMoyFOJIbeIfl TPEeyroJIbHUK C

OCprIM yriom o. Haiigure O6’beM H mmiaomajab 60KOBOI IIOBEPXHOCTHU
9TOM nupaMu/bl.

3
[% ctg% ctg (45°— %) tg o, rzctg—;— ctg (4S°— %) sin <p.]

§ 6. MIOBEPXHOCTb 1 OFbEM IIUJIMH/IPA 1 KOHYCA

43. BricoTa konyca H, u o6pasyIoliasi HAKJIOHeHa K IJIOCKOCTH OCHO-
BaHus nof yriaom o. Ilnomanb mosHol OBEPXHOCTH 5TOrO KOHyca pas-
JleJleHa II0II0JIaM IIJIOCKOCTbIO, IepIIeHANKYJISIpHON K BbicoTe. Haiigure:
a) PaccTOsIHHE OT CeKyIeii IJIOCKOCTH 0 BePUIMHBI KOHyca; 6) OTHOIIe-

U a . a
HUe YacTell 60KOBOM ITOBEPXHOCTH. [a)H cos5; 6) ctg’ '2'-]

44. B yceyenHOM KOHYyce BbIcoTa paBHa H; o6pasyiomas cocraBisi-
€T C IIJIOCKOCTbIO HMIKHEr0 OCHOBAHHSI yroJl 0. M IepIeHANKYJIspHa K
JMHWH, COeAUHSIONEN BEDXHUI KOHeIl ee C HUXKHUM KOHI[OM IIPOTHBO-
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nmoJIo>kHO# o6pasyiomeii. Haiigute niomags 60KOBOi IMOBEPXHOCTH

nH?
8TOI'0 yCE€YEHHOr'o xonyca. [ oS O ]

45. B yceueHHOM KOHycCe AHMAaroHajJH OCEBOIO CeYEHHS B3aMMHO
[epIeHANKYISIPHBI, a 00pa3yIoLIasi COCTABJISAET C IIOCKOCTbIO HIDKHE-
ro ocHOBaHusA yroa o ¥ paBHa A. Haiiqure o6beM, miomanu 60koBoi
TIOBEPXHOCTH M ITOJIHOM ITOBEPXHOCTH STOTO yCEIeHHOI'O KOHYyca.

3 s

nA°(2-cos2a)sin o . . a o
[—J—)—, n Alsina, 2n A? sm(15°+-) cos(— - 1S°).]

12 2 2

§ 7. TEJIA BPAIIIEHUA

46. PaBHOGeApEeHHBIN TPEYTOJbHUK C YIJIOM 0L IIPH OCHOBAHHMH Bpa-
IMaeTcsl OKOJIO IepIeHAUKYJIsspa K OCHOBAaHHUIO, IIPOBEJEHHOTO 4epe3
OJHY M3 BepIIMH Ipu ocHoBaHmu. Hafigute miomazns mosepxHOCTH

a
TeJla BPAIeHHs, eC/IU IUIOMAaAb TPEYTOJbHUKA PaBHA P. [41! pctgs ]

47. B TpeyronbHuKe JaHbI CTOpPOHA @ U yrisl B u C, npunexammue
K sTOIt cropoHe. HaiiauTe niomaap moBepXHOCTH B 06beM Tesa, IIO-
JIyYEHHOTO OT BpallleHUsI TPEYTOJbHUKA OKOJIO JaHHOH CTOPOHBI.

l:n a® sinB sinC cos(0,5(B-C)) nd’ sin’B sin’C ]

sin(B+C)cos(0,5(B+C)) '’ 3sin’(B+C)

48. B nonykpyre pagmyca R mpoBeaeHa XopAa, HapaJjielbHas
AMaMeTPYy M CTSATMBAIOLIAasi AYTY O.; KOHIIBI €e COeAMHEHBI ¢ KOHI[aMH
auamerpa. Haiiqure o6bem u mromasab MOBEPXHOCTH Tesna, o6pasye-
MOTro BpallleHHeM ITOJIy4eHHOMN Tpalelld OKOJIO AMAaMETpa.

£ a3
[31:R cos 2s1n15+4 cos|15 1)

2 a . (n o n  3a
8nR coszsm(8+8)cos(8 8)]

. § 8. KOMBUHAIIMSA HIAPA C JIMHUSAMMU H IVIOCKOCTSIMH

49. B mape u3 TOYKM ero IOBePXHOCTH NPOBEJAEHBI TPU PaBHbBIE
XOpAbI 1o YTJIOM o, APYT K Apyry. Haltaure ux AnauHy, ecnu paauyc
2R sin(60°+%) sin(60°—%)

mapa R. NE]

§ 9. IOBEPXHOCTb M OFBEM LIAPA M ETO YACTEMN

50. B mapoBoM cerMeHTe Ayra 0CeBOro cedeHHs paBHa o. Haiigure
B BTOM CerMeHTe Pa3sHOCTb MeX Ay IJIOImaabio chepuiecko yacTu cer-
MEHTa U IJIOIIAJbI0 ero OCHOBAHHSI, eCIM IIOBEPXHOCTb BCEro Iapa

a0
paBHa A.[ASIII 4-]
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51. B HexoTOpoM cepuyeckoM MosiCe, HMEIONIEM PABHbIE OCHOBA-
HH, TIOMAaAb GOKOBOH IIOBEPXHOCTH PAaBHOBEJNMKA CyMMe ILIoIiajed
ocHoBaHuit. Haliaure BesmunHy Ayri B 0CeBOM CEYEHMH STOrO IOsICa.

sin% =42 - 1, o= 48°56'.]

32. HaiiauTe muromazap 60KOBOit MOBEPXHOCTH cepHIecKOro Cer-
MEHTa, €CJIi B IO 0CeBOM CeYeHHHU AyTra paBHa O, JIUHA XOPAbI paBHA 4.

a
na’ sect—
4

4

53. Haiinure eHTPaNbHBIA YoM B 0CEBOM Ce4eHHHU CPepHIecKoro
CeKTOpa, eclu ero cepuyeckasi IOBEPXHOCTb PABHOBEJIHKA KOHHYEC-

KOI. [tg% = %, o= 106°16'.]

§ 10. KOMBMHAIIMM LIAPA C MHOTOTPAHHUKAMM
54. OcHoBaHMeM UPaMUABI CIYXKUT POM6 CO CTOPOHOI!, paBHOH @,
U OCTPBIM YTJIOM Oi; ABYI'DAHHbBIE YIJIbI IPH OCHOBaHUHU paBHHI ¢. Haii-
AWTe pajuyc Imapa, BIMCAHHOTO B 3Ty IHPAMUAY. [0,50 sin o tg%.]

35. OkoIo mapa onucaHa ycedeHHas IPABUJIbHASL YeThIPEXyTObHAS
NMpaMu/ia, B KOTOPO CTOPOHBI GOJIbILIEr0 ¥ MEHBIETO OCHOBaHUM OTHO-
cATcs Kak @ : k. Kak Hak/oHeHBI K ILUIOCKOCTH GOJIBIEr0 OCHOBAaHMS

-k v2ak
60KOBast rpaHb U 6OKOBOE Pe6pO? |:COS°L = :+_k’ p= a_ak ]

56. OcHoBaHMeM NHPaMUAbI CLY>KUT NPSMOYTONBHUK C YIJIOM O,
MeX/y AUaroHAJsIMH, a GOKOBble pe6pa 06pa3yIOT ¢ IIJIOCKOCTBIO OC-
HoBaHusA yron ¢. Haiiaure o6beM aToll MUpaMUAbI, €CIH PAfUYC OIHU-

' 2 . .
CaHHOTO OKOJIO Hee IIapa paBeH R. [§ R3sin® 20 tg ¢ sin oc.]

§ 11. KOMBMHAIIMHY IIAPA U EIO YACTEM C TEJAMH BPAIEHHS

57. B KoHyce [aHBI AJNMHA OKPY>XHOCTH OcHOBaHus C M yron o
MeXxy ob6pasyomeil u ocHoBanueM. Haiiaurte ANUHY JUHHH, [TO KO-
TOPOH B3aMMHO KacaloTcsi GOKOBasi IIOBEPXHOCTb KOHycCa M IIOBEPX-

o
HOCTb BIIMCAHHOTO B HEro IIapa. [2C sin 5-]

58. Haijiaure B KOHyce yron Mexgy o6pasyiomeif H IIOCKOCTHIO
OCHOBaHMS, €CJIM YHCJIa, BhIpakalolye IIJI0aAb OCHOBAHUS, TI0BEPX-
HOCTb BIIMCAaHHOTO IIapa X 60KOBYIO IIOBEPXHOCTb KOHYCa, COCTaBJIs-
1

, = 70°32'.]

10T apU(pMeTHYeCKYIO IPOrPECCHIO. [8 tgz% =1+ coso
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59. Haiiqure paguyc mapa, OMMCAaHHOTO OKOJIO YCEYEHHOTO KOHY-
ca, B KOTOPOM PajJuycChl OCHOBaHHUI R U 7, U o6pa3ylomasi HaKJIOHEHa
K IIJIOCKOCTH HIDKHETO OCHOBaHHS IoJ yrioM o.. [ O6osHavyas uepes 2,
Y ¥ X COOTBETCTBEHHO PaJHyC ONMCAHHOTO IIapa, IIOJIOBUHY 06pa3yio-
el ¥ paccTOsSHME OT IIeHTpa Iapa Ao o6pasylomel, MOLyIuM

R+r R-r 2 2 2 VR24+72+2Rr cos 2.
= = 2" = + = .
* 2sina.’ y 2cosa’ Xty 2z sin2o 5

4. IPUMEPHBIE BAPUAHTBI IINMCBMEHHOTI'O
BCTYIIUTEJIPHOIO 39K3AMEHA

I TR (ANs ryMaHHTapHBIX HHCTHTYTOB)

Bapuanm 1

1. Cymma aByx uymcesn paBHa 33, a MX IpoHU3BeJeHHE PaBHO 252.
Haiitu pasHoCTb KBagpaTOB GOJIBIIErO X MEHBILIEro YHUCE].
2. YopocTuTb BbipaXkeHue
x 2 ( 3x+x2) _1-2a
ax-2a®> x*+x-2ax-2a 3+x a ’
3. Pemmutsh ypaBHeHHue

1 1
16* -5-4* +4=0.
4. PemuTtb cucreMy ypaBHeHMIt
X, +x;=4
x, +3x, +4x; = 3.
5. Beruucnuts y = Ssin 2o + 3sin o, ecnu tg oo = 0,75, a cos oo = —0,8.
6. Haiitu HanGosbillee U HauMeHbIee 3HAYEHUST QYHKIIUU
y=2x*-x+3
Ha oTpeske [0; 2]. Boryucautp cyMMy HalIeHHBIX 3HaYEHHH.
7. Pemmuts ypaBHeHHe

sin x + sin 2x + sin 3x = 0.
o n -
YxkasaTb ymcI0 KOpHell, IPHHAANEXKAIIUX OTPE3KY [—5,7!] .

8. Pemutp  mepamenctBo  logj(3 - x)+2log,(3-x)-24<0.

Yxkasatb Han6oblllee LIeJI0e YUCIIO, SIBJASIOLIeeCs pellleHneM 8TOro He-
PaBeHCTBA.

9. IleHTp BHMCAHHOH OKPY>KHOCTH AeJHUT BBICOTY PaBHOGEIPEHHOTO
TPEYroJIbHUKA, OIYIIEHHYIO Ha OCHOBAaHUE, Ha OTPE3KU JJIMHOM S 1 3 cM,
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cuuTas or BepmuHbl. OnpenenuTb 6OJbIIYIO CTOPOHY TPEYTOJIbHHUKA.
10. B npsimMoii TpeyrosbHON mpu3Me Bce pe6pa paBHbI. BokoBas

moBepxHoCTh paBHa 10+/3 M2, Haiitu miomagp ocHoBaHUS IIPU3MBI.

Bapuanm 2

1. Haiitu Hau6ospmuii o6muit geautendb uucen: 42, 154, 315.
2. Pemuts ypaBHeHHe
120 _ 1 o7 ,logy8 (1) (1)3
=ttt (O (4
3. Haittu tg (o + B), ecm tg o = 2, tg p = 3.
4. Boruucauts npousgoguyo ¢pyHkmuu y = (3x — 1)15 + (2x + 2)4
B TouKe X, = 0.
5. B paBHOGOKOII Tpamenuu ¢ ocTpbiM yrioM 60° cymMma ocHoOBaHHiA
paBHa 86 cM, 6okoBasi cropoHa Tpamnenun paBHa 22 cM. OmpefesuTb
MeHbIIlee OCHOBaHUE TPAIlElHH.

1
1 -
6. Haiitu cymmy kopHeit ypaHenus log ., , 3x+1=3"2,

7. BoxoBoe pe6po 1 BbicoTa 60KOBOIi TPaHy IPaBUJIbHOM TPEYroIb-
HOM NHMPaMU/bl COOTBETCTBEHHO paBHbI 11 m 7. Bolumciautn BbICOTY
THPaMAJBI.

8. Pemutb HepaBercrBo 4°' - 5. 4% + 4% <0,

9. Bpuraga pa6ounx agomxHa usroroeutb 360 perameit. Maroros-
JIsisi eXKeIHEBHO Ha 4 /leranu 60JIbllle, YeM IPEAIIOarajoch 1o MJIaHy,
6puraja BHITOJHUNA 3aJaHie HA OQWH [AeHb paHblle cpoka. CKOIbKO
AHe# 3aTpaTuia 6purajga Ha BHINOJHEHHE 3aMaHUA?

10. Ckonbko KopHeil ypaBHenus 4cos’x + cos? 3x + sin? 3x —

= 3 cos x = 8 5in(270° + x) npUHAANEKHUT OTPE3KY [0, %] ?

Bapuanm 3

1. Haitu tg(o + 45°), ecnn tg o = 7'°%73,

2. Haiitu HanMeHblee obmee KpaTHoe yucen: 175, 375, 735.
3. Pemmuts ypaBHeHHe

gz _ (%)2 44 .03 _(%)27 .61035250"’.

COos X
1+sinx

5. BuccexTpuca yria Mex/ay CTOpOHOM M JHaroHasbio poM6a mep-
€CeKaeT JPYTyl0 AMaroHaib ero moj yrioM 75°. OmpexenuTb MeHb-
mui yron pomo6a.

T
4. BoruucauTb IPON3BOAHYI0 PYHKIMHA Y = B TOUKe X = 7.

6. Pemnts ypaBHenue log, (x3 +x%2 - 10x + 2) = 20823,

2_ 1\°% .
7. Pemutp HepaBencro 5% %3 < (3) U HaliTH cepeAHHY IIpOMe-
JKyTKa, Ha KOTOPOM OHO BBIIIOJIHSIETCS.
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8. CTopoHbI OCHOBaHHSI NIPSIMOYTOJIBHOTO [TapaJiie/ieNhiiea PaBHbI

V12 u 4 cm. Ero [AUaroHaJb COCTaBJSET C MeHbIIell 60KOBOI rpaHbIO
yroa 30°. HaiiTi BbICOTY mapaJieenunesa.

9. MoTonukInCT 3aepxacs y maar6ayma Ha 24 MuH. Y Ben1uqus
mmocJe 8Toro ckopoctb Ha 10 kM,/4, OH HaBepcTas ONO3JaHHE Ha Iep-
erone B 80 kM. HaiiTu nepBoHayanbHyI0O CKOPOCTb MOTOLMKJIMCTA.

10. CxosbKO KOpHell ypaBHeHHS

sin? 2x +sin? 6x + cos? 2x + 8sin? 3x =1

NIPUHAAJIEIKUT OTPE3KY [—-;_5; 0]?

Bapuanm 4
%4352
1. Yopoctuts BbipakeHHe = Y BBIYMCJIUTD €ro 3Ha4YeHUe
a 3y

npu a = 10, b = 4.
2. HafiTn MeHbIINi KOpeHb ypaBHEHHs
x dx+1 _ . 2 000
PP (-909).
3. YBenuuus LeHy paHHero Kaprodess 110 CPAaBHEHHIO C €0 IIep-

BOHAYa/bHOM IeHo# Ha Yo , COBX03 MOMYYHI OT MPOJAXH KapTode-

a5 2300 p. CxonbKo BbIpYYH 6bI COBX03, IPOAAB 3TOT KapTodesab mo
IepBOHAYaJIbHOM IleHe?
4. BbluyMCcNTD NIPOM3BOAHYIO (PYHKIMH ¥ = X + Sin X COS X B TOYKe

xn =L
0~ 6 "

5. Pemutb ypaBHenue 22'8% 4 3.2!8%+! — glogs7

6. B ocrpoyronbHoM Tpeyronbhuke ABC cropona AB pasHa 8 cM,
CD — BbicoTa TpeyrospHuKa, npuieM AD = BC = 6,25 cm. Haiitn
BbicoTy AE Tpeyronbuuka ABC.

7. Haiitu cyMMy YeTbIpeX IepBbIX YJIEHOB reOMETPUYECKOH Ipo-
TPECCUH, €CIH Pa3HOCTDb IEPBOro M BTOPOro 4jeHoB paBHa 200, a pa-
3HOCTb BTOPOI'O U TpeTbero pasHa 40.

8. ILmockocTtb nepecekaeT cdepy MO OKPYIKHOCTH AMMHOHK 16m cM.
Haiitu paccrosiHue or LeHTpa cepbl A0 IIIOCKOCTH, €CIH paguyc
cepsl paBex 10 cM.

9. Cronbko KopHeit ypasHenusi cos (90° — 3x) —sinx + 3 cos 2x= 0

T T
NPHHALJIEKUT OTPE3KY ["5; E] ?

10. Pemutp HepaBencTBo log 321 ¢ log,1 u Haittm HauGonbmiee
2 2x+1 7

3Ha4YeHHE X, YAOBJIETBOPSAIOLIEE STOMY HEpaBEHCTBY.
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Bapuanm 5

1. Katep npomres 10 KM ITo Te4eHUIO peKH, a 3aTeM 4 KM IIO 03epy,
3aTpaTuB Ha Becb nyTb 1 4. HaliTu ckopocTb TeyeHHUsI peku, eciau
cOOGCTBEHHAsI CKOPOCTb KaTepa 12 KM /4.

2. Beruucmurp 3%5108s 16+l0gs6

3. Pemutb ypaBHenue log,(x +1) = log,(5 - x).
3n

4. Beryunciurp 13(cosao — 2sina), ecau tg o = % " o e(‘n; —2—-) .

5. Haiitn HamMeHbInee 3HaveHne PyHKIMH f(x) = x + —8;- Ha Ipo-
MexyTke [1; 3]. *
6. Pemutpb ypaBHeHHe
X . 3x . S5x
sin=- = 2 sin 5~ sin<-.
YKasaTb KOJMYECTBO KOPHeH, IPHHA/IEKAIMUX TIPOMEXKYTKY [—g; —;‘-]
7. Pemutb cucreMy ypaBHeHWi
log , (x+y)=-2
Pl

5% = (0,04)*2.

2_ 1 Sx
8. PemmuTb HepaBeHcTBO 5% **3 € (3-) .

9. IInomanp AMArOHAIBHOIO CeYeHUsI MPABUIBHON YeThIPeXyrob-
HO# nupamuabl paBHa 12 cM?, a cTopoHa ocHoBaHMsA 3V2 cm. Haiitu
o6beM U paMHUAbI.

10. B nmapannenorpamme ABCD Touka K — cepeauna BC. Pas-

JIOXKUTb BeKTop EM 110 BekTOopaM AK u AD, ecnin AE = -2— AB,

5 —
AM = §4D.
Bapuanm 6
1. MotopHas noaxa, CKOPOCTb KOTOpPOH B crosiueil BoJe paBHA

10 xm/'4, mporutbLIa 1o TedeHno 91 KM U BepHyJIach 06paTHO, 3aTpa-
THB Ha Becb IyTb 20 4. KakoBa CKOpOCTDb JIOAKH IO TeYeHHIO?

logg 5-3logg 625+logy V5
3 .4
logs 16 logas 64

2. Boruncauts

3. PemnTtb ypaBHeHue log3(32” - 6) = x.

4. Pemuts HepasenctBo 3-5%*1 —2.5%' _ 02> 0 u HasBatb Ha-
HMeHbllIee IeJloe YHCI0, KOTOpPOe SIBJSETCS PellleHHeM HepaBeHCTBA.

S. Boryucauts sin 2o, ecnu ctg (—;— - 06) = 2.
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6. Haiitu Touku skctpemyMa dyHKuuu y = 2x3 — 3x2 — 4. Boiuuc-
JIUTH KBaApaT PACCTOSHUS MEXY TOYKAMHU SKCTPEMyMa.

7. Pemmutb ypaBHeHHe cos Sx + cos 3x = 3 cos 4x. CKoIbKO KOp-
Heil Ha oTpeske [0; 2n] uMeeT ypaBHeHUE?

8. Haiitu MHOXecTBO 3HaueHHW#l R, IIpH KOTOPBIX TpexXuJeH

S
(k+3)x? - 5x +§k >0 npu mo60M 3HAaYeHHM X. YKa3aTb HaUMeHb-
Iee IeJI0e YKMCJI0 U3 HallIeHHOTO MHOXECTBA.

R

9. B cexTop paguyca R = % BIIMCAH KPYT pRAuyca 7 = . Haiitu

AJMHY AYTH CEKTOpa.

10. Yron Mexxay BbICOTOI HpaBUJIBHON TPeyroJbHON NMUPAMHUIBI U
anogemoit paBen 30°, a anuHa anodemsr 12 cM. Haifit o6bem mupa-
MUIBI.

Bapuanm 7

1. MoroIukamcr 3agepxancs /y nurar6ayma Ha 24 MUH. Y BeJIHYuB

rocje sToro ckopoctb Ha 10 KM/ 4, OH HaBepCTaJ OIIO3JaHUE Ha Ile-

peroxe B 80 xM. KakoBa mepBoHavYasnbHasi CKOPOCTb MOTOLIMKJIACTA?
2

2. Beraucmurs 1085 5 +1ogy 5+ 10gy, 125 - 1——=+2- 3oe23,
5

a7

3. Pemntb ypaBHeHue 32*-7 =0,25-128+7.

1
E2o3
4. Pemutp HepaBeHcTBO 162 < 154" +4. VkasaTph Hau6onbinee
1IeJI0e YKCJI0, KOTOPOE SBJISETCS pellleHHeM HepaBeHCTBA.

5. Borunemuts y = \/4_65inﬁcos2l3, e cosf = —7}5: tg p = -3.

6. Haiitu Touku sKkcTpeMyMa QYHKIUH y = %(x - 2)%(x + 4). Bur-

YHCIUTD KBaJAPAT PACCTOSIHHUSI MEXIY TOYKAMH SKCTPeMyMa.

7. Pemutb ypaBHenue sin 6x — sin 8x = 4 cos 7x. Ckonbko KopHei
HUMeeT ypaBHeHHe Ha oTpeske [0; ©]?

8. Haiit MHOXeCTBO 3HayeHHMi# R, IIpH KOTOPBIX ypaBHeHne

(B=12)x*+2(k—12)x+2=0

He UMeeT KopHei. Briuncautb cpegHee apudMeTrHdecKoe LeJbIX 3HAa-
4eHuit R U3 BTOro MHOXECTBA.

9. B xpyroBoit cekTop, Ayra KOoToporo cogep>xur 60°, BoucaH Kpyr.

9 y
Panuyc cexropa paBen 7o oM Haiiti nuromanab BIMCaHHOIO KpyTa.

10. B mpaBuibHOI ueTbipexyroibHON mupamuiae G0KOBoe pe6po
HAaKJIOHEHO K IJIOCKOCTH OCHOBaHHS mof yrioM 45°. Haifitu mmockuit
YTOJI IIpY BeplINHEe MAPAMHUADI.
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Bapuanm 8

1. Paccrosinue 8 KM KaTep IPOXOANUT IO TeYeHUIO peKu Ha 10 MuH
6bIcTpee, YeM IIPOTUB TedeHUsi. HaliTH CKOPOCTb TeYeHHSI PEKH, €CJIU
cOOCTBeHHAasl CKOPOCTb KaTepa 14 KM /4.

2103%'4 - 310827 173 -8
74Iog494 -5

2. Bouruucautp

v - .
3. Pewntb ypaBHeHHE 5-42" 3 = (JT‘J ]

4. Pemutb HepaBeHCTBO 4-3% — 6 <2-9* — 12, YkasaTb HauMeHb-
IIee IIeJIoe YUCJI0, KOTOPOe SIBJISIETCSI pellleHHeM HepaBeHCTBA.

a 2J10 =

. P 4
S. Boeruucautb sin 2o, ecau sin= +cos= = — - zla<m

y . x 2
6. Haiitu Touku sKcTpeMyMa (YHKIMU y = T+t Boryucautb
KBa/IpaT PAacCTOSIHUS MeXAY TOYKAMU BKCTPeMyMa.

7. Pemutb ypaBHeHue €OS 4x +sin8x = 4 sin(—"— + 2x). CkoJIbKO KOp-

4
Hell Ha oTpe3ke [0; m] uMeeT ypaBHeHHe?
8. Haittu MHO>KeCTBO 3HaYeHWil C, IpM KOTOPBIX ypaBHEHHE
(c = 2)x2 + 2(¢c = 2)x + 2 = 0 He uMeeT KopHeit. BoluucaMTb cpeaHee
apudMeTHIeCKOe IeJIbIX 3HAYEHUH C U3 HTOrO MHOXECTBa.
9. CexTop Kpyra paauyca 6 mmeer miomazp, pabHyio 12n. Haiitu
OTHOIIIeHHE [JINHBI JYTH STOrO CEKTOPA K YHUCIY T.

10. O6beM MpaBHIbHOM TpeyroJpHON mupamuabl paBeH 3+/3 cu3,

ABYTPaHHBIM yros Ipu ocHoBaHuU paBeH 30°. OmpefeauTb CTOPOHY
OCHOBaHWS MUPaMHUAbI.

Bapuanm 9

1. He noexaB 10 KM 0 KOHEYHOro MyHKTA, BeJIOCHUIIEJUCT OCTAHO-
Buics Ha 10 MuH. 3aTeM, yBeJMYUB CKOPOCTb Ha 5 KM,/ 4, OH IPUGBLT
B KOHeYHbIN IIYHKT 6e3 omo3ganusi. C KaKof CKOPOCTBIO OH eXaJI Ioc-
JIe OCTAaHOBKH ?

198435 _ plogg26® _

2. Beruucautp
Vs 44 log,g5 -6

3. Pemmurp ypapuenue 2*°! +2%°2 42773 = 448,

1 x
4. PemnTb HEPaBEHCTBO (5) - 2! <1. HaspaTh HanMeHbllIee Iie-

JIO€ YHCII0, KOTOPOE SIBJISIETCS] PellleHreM HePaBeHCTBa.
S. Beraucuts 84 tg (o — B), ecmu cos o = 0,6, sin p = 0,8, o, p —
OCTpbIe YIJIBI.
\ x - 6x + 13
6. Haiitn Toukm skcTpemMyMa OYHKIMM y = —s Boruuc-
x—
JIUTH KBaJpaT PAcCTOSHUS MeXAY TOUYKaMH BKCTPeMyMa.

300



7. Pemutpb ypaBHeHue sin 4x + sin 2x = 3 sin 3x. Ckonbko KopHei
Ha otpeske [0; 2n] uMeer ypaBHeHue? ’

8. HaiiTu MHOXeCTBO 3HaYeHHUI R, IIpU KOTOPHIX ypaBHEHUE

22— 8k —2)x+ (15R2 =2k -7) =0

uMeeT HepaBHble KopHE. Haiitu mesoe 3HaueHue R, KOTOpoe He MpHU-
Ha/[JIEKUT Hali/[eHHOMY MHOXECTBY.

9. Ilnomazas cextopa paBHa 49 cM2, a AnUHA AyTH CEeKTOpa paBHa
14 cM. OnpepenuTb paguyc ceKTopa.

10. B mpaBuibHOH TpeyroibHOH HMUpaMuje CTOPOHA OCHOBAHUS
paBHa 4+/3 cM, a yron HakJIoHa 6OKOBOI TpaHH K OCHOBaHHIO pPaBeH
60°. Haiit 0o6beM mupaMubl.

Bapuanm 1Q

1. CkopocTb mapoxoja 1o TeYeHHIo peku B 1,5 pasa Gosblie ero
CKOPOCTH IIPOTHB TedeHHsl. HallTu CKOpOCTb TedeHHUsI, €ClM PaccTo-
AHNe 8 KM II0 TeYeHMIO Mmapoxo[ npoxoauT Ha 10 MuH 6bicTpee, yeM
IIPOTUB Te4YeHUs.

1
1084 25 - ]0g16 S+ 1032 E
r 42
logs 4 log25 16

2. Bpruucnutb

2 — .
3. Pemmutb ypaBrenue 0,5% -22**2 = 647!, HasBaTb MeHbmmii Ko-

PeHb YpaBHEHUSI.
4. Pemnuts HepaBeHcTBO 2% — 2 < 237% HaspaTb Hau6oJbllee Ieioe
YHCJIO, KOTOPOE SIBJISIETCSI pellleHHeM HepaBeHCTBaA.

5. Boruucautb y=\/§(2cos%+35in%), ecaud sin a = —0,8,

3
T <o <5 .
x4 2
6. Haiitu Touku aKcTpeMyMa (QYHKIMH Y = vu 2x°. Boryucautb

IJI0L[aAb TPEYroJbHHKA, BEPIINHBI KOTOPOro HAXOAATCS B STUX TOY-
KaXx. ’
7. Pemutp ypaBHenue sin 3x — 3 sin 2x + sin x = 0. Ckosnbko
u T
KOpHeH IpUHAAJIEXHUT oTpe3ky [——; 0]?
8. HaiiTn MHOXXeCTBO 3HaYeHUH R, IIpH KOTOPBIX ypdBHEHHE
-2+ (k+Dx+ (k+7)=0

He vMeeT KopHeil. HaiiTu cymMMy 1enbix sHaveHu# R, He IpUHA/JIEXkKA-
IAX HafeHHOMY MHOXECTBY.

. . n
9. Haittu IJIoIaAb CEKTOpa, €CJIM ero LEHTPAJIbHbIN YI'OJI paBeH § ,

a UIMHA JyTH CeKTOpa paBHa VT .

10. B npaBuIbHOI YeTbIpeXyroibHOU mupaMuge GOKoBoe pe6po
PaBHO 4 CM M HaKJOHEHO K IIJIOCKOCTH OCHOBaHHMS mox yrioMm 30°.
Haiiti o6beM mupaMupsl.
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Bapuaum 11

1. JIpa Typucra BbIe3XkalOT OAHOBPEMEeHHO U3 ropofoB A u B Ha-
BcTpedy ApYyT Apyry. Ilepsblii npoesxaeT B yac Ha 2 KM GoJible BTO-
poro u mpuesxaer B B Ha yac panbllle, 4eM BTopoii B A. Paccrosnue
mexay A u B paBHo 24 xM. KakoBa ckopocTb mmepBoro Typucra?

+—— —logy 625 — logs 225.
log5 3 log125 3 1\*
3. Pemuts HepaBeHctBo 2* <3+4- (5)

I1€JI0€ YMCJIO, KOTOPOE SABJISAETCS pPElIeHUEM HEPAaBEHCTBA. .

4. PemuTh ypaBHeHHE (\/5)2:r -5 =01- (10"‘)5..

2. Beruncautp

Ha3sBarp Hau6anbliee

5. Borumenuts ctg (o + B), ectu coso = 2, cosP= %.

S
(x-1)2
2

6. Haittu Toukm skcTpemyMa GyHKIMU y = Boruncautb

x
KBaJApaT PacCTOSAHUS MeXAY TOUYKAMHU SKCTpeMyMa.

7. Pemntb ypaBHeHUe sin 3x + cosSx =5 sin(% - x). CkoubKo KOp-

Hell Ha oTpe3ske [0; 4n] umeer ypaBHeHMe?
8. HaiiTn MHOXXeCTBO 3HaYeHHI p, NIPH KOTOPHIX HEPABEHCTBO
2-(p-3)x - x’
2
IleNbIX 3HAaYeHUH p, IPUHAANENKANUX HaliJeHHOMY MHOJECTBY.

<3 BepHO npu MO6bIX 3HadYeHUsAX x. Haditu cymmy

9. Kpyr, paauyc koroporo paBeH ;1, pasjesieH Ha JBa Cer-
n

4 2

MeHTa XOp/0ii, PaBHOI CTOpOHEe BIIMCAaHHOTO KBajgpaTa. OmpelesuTdb
ILIOIIaAb MeHbIIEro U3 STUX CerMEHTOB.

10. B npaBusibHO# TpeyronpHoi nupaMuge 60K0Boe pe6po paBHO
6 cM ¥ HakKJIOHEHO K IIJIOCKOCTH OCHOBaHHs moj yriom 60°. Haiitu
o6beM MUpaMUIbI.

Bapuanm 12
1. 3a 30 MuH MOTOpHAasl JI0AKA IIPOXOAUT IO TEYEHHIO PEKM TAKOe
JXe paccrosHue, Kakoe 3a 40 MuH npotuB Teuenusi. Haiitu co6cTBeH-

HYIO CKOPOCTb JIOAKH, ecid 1 KM IPOTUB TeYeHHs] OHA IIPOXOIUT 32
5 MuH. :
+

2. Boryucaurp
Iog2 3 log8 9

3. Pemutb ypaBHeHue 1/2—" \/3_" = D2log:6

4. PemuTh HEPaBEHCTBO 2‘(1 + 2”) < 20. HasBatb Hau6obliee Iie-
JIoe 4HCJI0, KOTOPOE SIBJISIETCS pellleHHeM HepaBeHCTBA.

- logg 16 — 3logs 9v2.

5. Boruucnutb 36 tg(o + B), ecnu sin o = %,’ cos B = g, o, B —
OCTpbIe YIJIBI.
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3-x
6. Haiitu Touku skcTpemyma bynxkmum Y =5~

KBaapaT pacCTOAHHUSA MEXAY TOYKaMU SKCTpeMyMa.

Boruncautp

7. Pemntb ypaBHeHHe €0s 3x —sindx =3 cos(% + x) CkonbKo KOp-

Hell Ha oTpeske [0; 2n] numeer ypaBHeHHe?
8. HaiiTu MHOXKeCTBO 3HAaYeHHUH p, IPH KOTOPbIX HEPABEHETBO

2
x (112 2)x +3 <.
2x° +3
BepHO Ipu NIO6BIX 3HadeHusix x. HaliTm cymMMy wmesnpix 3Hade-
HUU p, IPUHAJIEKANIUX HallIEeHHOMY MHOXXECTBY.

9. Yepes ogHy ¥ Ty Xe TOYKY OKPY KHOCTH IIPOBeJ€HbI ABE XOP/bI,
paBHble 3 U 4 cM. CoeJUHUB KOHIIBI 3THX XODJ, MOJYYUIH TPEYrOb-
HUK, IJIomajap Kotoporo paBHa 6 cm2. OmpeienuTb pajuyc OKpyX-
HOCTH.

10. B mpaBuJIbHOM YeTbIpeXyroJbHON MUpaMHUe CTOPOHA OCHOBA-

HUSI paBHa 3V6 o ITporuBomonoxuble 60KOBbie pe6pa 06pasyIioT
yron 120°. Haiitu o6beM mupaMu/bl.

Bapuanm 13

1. 3HaMeHaTesJb reoMeTpUYecKON IPOrPECCHA PaBeH —2, YeTBEp-
THII 4JIeH 3ToH mporpeccuu 32, a cyMMa BceX ee YIEHOB paBHa —44.
HaiiTu yncsao 4JeHOB POrpeccHH.

a@-9 da-27 . 4a

2. Yupocrute Boipaxenue | 23 " 79 ) ‘213"

3. Pemutpb ypaBrenue logs(x +2)+log ; (x +2) = -1

. Vs
2 i 2 202 2 s 2
4. Boraucnutb cos® o + sin” o - sin® B + cos® B - sin“ o..
x+2 x

1 < (1\7a
5. Pemuts HepasercTBo (0,25)*" < (z)’ 4. Banucatp HauGosbuIee
1[eJI0e YHMCJIO M3 MHOXKECTBA pelleHuil.
6. Haiitu MHOXeCTBO 3Ha4YeHHI @, JJIsi KOTOPBIX KOpEeHb ypaBHe-
Hust @2 — ax = x — @ — 1 MeHbire —3. BanucaTh HauboNblIee LEN0E a
U3 3TOTO MHOJECTBa. )

7. Pemntb ypaBHeHUe 23 32

. x- x+1
oy HEPaBEHCTBY

. Haiiti Kopenb, yaoBaeTBOpS-
logl(x + %) —log, x 2 1.
2

o 4
8. HaiitTu HanMeHbIlee 3HadeHue PYHKUUH ¥ = X + P Ha OT-
peske [3; 6].

9. Ilnomaap NPsIMOYTONLHOIO TPEYTONbHUKA paBHa 24 cM?, a ofuH
u3 KateToB paBeH 8 cM. Haiitu MeauaHy, IpoBe/feHHYIO U3 BepIIUHBI
IPSIMOTO yIIa.
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10. B mpaBujIbHOII YeTbIpeXyroibHON MPHU3Me IIOMa/b 60KOBOI
rpauu paBHa 6v2 2. HaiiTu niomazb AHaroHAJbHOTO CeYeHMs.

Bapuanm 14

1. Haiitn 3sHaMeHaTeJIb reOMETPUYECKOI IPOrPECCUH, €CIU U3BECT-
HO, YTO €e BTOPOH 4JieH paBeH 14, a cyMMa BTOPOrO H IISITOTO YJIEHOB
paBHa 126.

2. YupocTuth BbIpaXkeHue

2\t
4.8 ( a2 J
(1 - a2)‘1 a?f\1+a2) ~
3. Pemutb ypaBHeHue loggx +9log, 2 = % 3anucatb GOJbIIHIA
KOpeHb.

4T . 45m
4. Boruncautp sin? i sin? 3
nEL i
5. PemuTb HepaBeHCTBO (Z)Hs < (—7-)3"- 3anucaTb HauMeHbIee

I[eJI0e 9HCJIO U3 MHOXECTBA PelIeHHi.

6. Haiitu MHO>XecTBO 3HaYeHHUI C, A/ KOTOPbIX KOPEHb ypaBHe-
Hust x¢ + 2¢ = ¢2 + 2x + 1 6onbime 4. 3amucaTh HaMMeHbllIee IleJ0e
4HCJIO, IIPHHA/JIe)KAIlee STOMY MHOXKECTBY.

7. Haiitn HauMeHblllee 3HaYeHHe QYHKLUUH y = %x“ - 22 +5.
-1 2
8. Pemntn ypaBHeHue —72—;:—_3 =3 3anucaTtbh KOpeHb, YAOBJIETBOPSI-

IoIuii HepaBeHCTBY log, (x +x - 1’ > -1
3

9. Boicota, omyIeHHasi Ha TUIIOTEHY3Y IIPSIMOYTOJNBHOTO TPEYTOJib-
HHUKa, paBHa 12 cM, a oauH u3 KateroB paseH 20 cm. Hafitu ninomaznp
TPeyroJbHHUKA.

10. Croponbl OoCHOBaHHMsI NPSAMOYTOJIbBHOTO NMapajjeienunesa 4 u
3 cM. /InaroHanp mapaJiesieNuiesa COCTABSET C JOCKOCTbIO OCHO-
BaHMs yroa o, Tak 4to ctg o = 35. OmpenenuTsh IJIOMAAb MONTHOMN
IOBEPXHOCTH I1apajjesenunesaa.

Bapuanm 15

1. Haiitu nmaTbiil 4ieB apudMeTHYecKON MPOrpeccHd, y KOTOpOu
CyMMa BTOPOTO M IIIECTOTrO YJIEHOB paBHa 28, a pasHOCTb MPOrPECCHH
paBHa 3.

2. Yupoctutb BblpakeHHe

1 __3 , a ( 1 )"
Jat (Va-6) Va-6  36-a) \Ja-6] -
3. Pemutp ypaBHenue logs (x2 - 1) —log z(x +1) = -1

4. Bpiyucauth sino + sin(a - 8?") + sin(a + 1-;5)
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z+3 +X
5. Pemntb HepaBeHCTBO (%)‘“' 2 (%)2" YkasaTb Hau6oubIiee Ife-

JIoO€ YHCJIO U3 MHOXKECTBa pemeﬁm?l.
6. Onpez[enm‘b MHO>X€CTBO 3HAYeHUH m, 0Jis1 KOTOPbIX ypaBHEHUE

1,5x+2m=%mx—2

UMeeT IOJIOKHUTENbHBIA Kopenb (x > 0). 3anucath HauMeHbliee Ile-
JI0€ TIOJIOKUTENIbHOE M U3 STOT0 MHOJXKECTBA.
7. Haiitn HauMeHbllee 3HaYeHne yHKIUU
y=x*Q2x-3)-12(83x - 2)
Ha oTpe3ke [—3; 6].

x+3 9x
8. Pemuth ypaBHeHMe il 3amucaTb KOPeHb, yIOBIETBOPSI-
IOIUE HepaBeHCTBY
log1 loggﬂ >0
> x+2 )

9. Il;omaap NPAMOYTOJBHOIO TPEYyroJbHUKA paBHA 54 cM2, a ru-
moTeHy3a paBHa 15 cM. Haiitu 6Gosnpumii kater.
10. [IuaroHanb NpaBUJIbHON YeTbIPEXYrOJbHON INpPU3MBI paBHA

7 cM, a quaroHanpb ocHoBaHusi 2v10 cM. Onpeaenuts 06beM IPU3MDL.

II an (ans sxoHOMHYECKHX (PaKyIbTETOB HHCTHTYTOB)

Bapuanm 1

1. HaiiquTe HauMeHbIINII KOpeHb ypaBHEHUS
(x-x-6)Igx+2)=0.

2. Pemure ypaBHeHue cosz(§+5x) = sin’x cos 9x + cosz(%+4x).

CxoJibKo KOpHell yoBiIeTBOpsieT HepaBeHCTBY 0 < x < = ?

. [e-1Hy-5=1
3. Pemmre cucreMy ypaBHeHH y=5+x—1|.

K]

3 y
4. Pemmre ypaBHeHue log, -+ log} x = 1. BanumuTe HauMeHbIIMIt

LIeJIbIH KOpEeHb.

5. Ilpu xakux 3HaueHusix ¢ ypasHenue (2 — @)x? — 3ax +2a =0

1 1

UMeeT KODHU X, U X,, TaKHe, 4TO X; < 7 Xy > 2 ?

6. Pemnte HepaBeHCTBO |r — 2|+ |t|<4. 3anmmure Han6oibluee
I[eJIOe peIIeHNe.

7. W3 nyskTa A B myHKT B, paccrosiHue MeXXIy KOTOPBIMH DaBHO
70 xM, BbleXaJl BeJIOCHIIEJNCT, & Yepe3 HEKOTOPOe BpeMsI — MOTOLIMK-
JIACT, ABUTABIIMMCA cO cKopocTbio 50 KM,/ 4. MOTOLMKIMNCT JOTHA
BeJiocuIeucTa Ha paccrossHuy 20 kM oT nyHKTa A. IIpu6HIB B IyHKT
B, morouukauct 4epe3 48 MuH Bblexas o6paTHO B IIyHKT A U BCTpe-
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THJICS C BeJIOCHITeAUCTOM crycTs 2 4 40 MUH ITocjie Bble3/ia BeJIOCHIIe-
aucra u3 nyHkta A. HaiiguTe ckopocTb Beslocumegucra.

8. BricoTa M 6HCCeKTpHCa NIPSMOYTOAbHOTO TPEYrOJbHUKA, OIMY-
IIeHHble U3 BepIIMHbI NIPSIMOro YIJia, PaBHBI COOTBETCTBeHHO 3 u 4.
Haiiaure niomanb TpeyroJbHUKA.

Bapuanm 2

1. HafiquTe MeHbIINII KOPEHDb ypaBHEHUS (xz + 2x)\/x +1=0.
x-2 ‘
2. PemuTe ypaBHeHHE (x2 -x+ 1)T =1

3. Haﬁnn're PELlICHUs CHCTEMDI, SABJAIONIUECS pallHOHAJIbHDIMA YUC-
JIaMH:

202 -y=3
29 -x=3.

4. Pemure ypaBHenue log,, x = log,, x.

5. Ilpu Kakux 3HaYeHHsIX ¢ ypaBHeHue sin? x + cos? x = @ umeer
penreHue?

6. Pemnte HepaBeHCTBO x2 — 7x +12 < |x — 4. B orBere 3anmcatp
IleJIOe pelleHHe.

7. [lBa GeryHa CTapTOBaJ¥l OAUH 32 APYTMM C MHTEPBAJIOM B [Be
MUHYTBHI. Bropoii 6eryn gornasn nepBoro Ha paccTosiHHH 1 KM OT crap-
Ta, a Mpo6exaB OT CTApTa 5 KM, OH IIOBEPHYJ 06pPaTHO U BCTPETHUJICS
c mepBbIM GeryHoM. JTa BCTpeya npousonnna deped 20 MuH mocie
crapra mepsoro 6eryHa. Haliute ckopocTb Broporo 6GeryHa.

8. B npsimoyronbHoM Tpeyronpuuke ABC (C — mpsiMoit yrom)
CD — spicora. Haiigute paccrosiHue Mexy LEHTPaMH OKPY>KHOC-
Teil, BIMCaHHBIX B TpeyronbHuku CDB u ADC, eciu BC = 4, AC = 3.

Bapuanm 3
1. Haimure Han6obImmii KopeHb ypaBHeHUs (X — 4)\/3 +2x-x% =0.
23 4 4si 2(3_2 )_ in2 1
" 5% +sin\z - Sx)=sin” x4+
. T
+sm2(z _Tx)' CkoNbKO KOpHell Yy/[OBIETBOpsieT HEPaBEHCTBY

2. Pemute ypaBHeHHe sin

0<x<§?
2 +y? =17

3. Pemmnre cucreMy ypaBHeHU#H {x +xy+y=9.

4. Pemnre ypaBHerue log,_, 3-log, ,2= —;—
5. IIpu xakoM 3Ha4YeHUH @ XOTsI 6bl OAHO YUCJIO, Gonbluee 1, ya0B-
JIeTBOpsieT HepaBeHCTBY x —ax +2a <07
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6. HaiinuTe mesounciieHHble pelieHUsl HEPaBEeHCTBA
log2(1 + %) +log, (1 + %) >1.
2

7. Ilemexopn Bbimren u3 nmyHkra A B nyHkT B. Uepes 3/4uus AB B
Bolexan Benocuneauct. Koraa Benocumeauct npu6sin B nyHKT B, me-
mexoAy ocraBajioch npoiitu 3,/8 Bcero mytu. CKONBKO BpeMeHH Io-
TPaTHJI IENIEXOA Ha Becb IyTb, €CIM M3BECTHO, 9TO BEJOCHIIEJUCT
AOTHAJI Mellexo/a Ha MOJOBHHE MyTH U3 NMyHKTa A B MyHKT B, a cKo-
POCTH BeJIOCHIIEANCTA M IeIleX0a MOCTOSHHBI?

8. Haiigute cTOpoHy KBajgpaTa, BIHMCAHHOTO B IIPSAMOYTOJbHBIH
TPEYrOJIbHHUK C KaTeTamu, paBHbiMH 3 u 4. OaHa cTopoHa KBajapara
JIeXXHUT Ha THIOTEHYy3e.

Bapuanm 4
1. Haiiaure Hau6onbmuii KOpeHb ypaBHeHHS
(x-5) lg(3x—x12-1)=0.
x-
2. Pewnre ypaBHenue 5 -4 =35 2 .

3. Pemmure cucremy (log,,(x+y)=0
log, (x-g)=0.

4. Pemure ypaBHenue log, xlog,, 4x = %

5. Ckonbko. KOpHeil ypaBHeHus |tg x +ctg x| = 74-3- TonajaeT Ha

OTpe30K [0; %ﬂ] ?

6. PemnTe HepaBeHCTBO V3x? —2x—12>2x - 2. B orBeTe 3anumu-
Te CyMMYy L[eJIBIX TIOJIOXKHMTEJIbHBIX KOpHel.

7. [lBa nbDKHMKA cTapToOBald Ha aucTaHimu 10 KM Apyr 3a gpyroM
¢ uHTepBasioM B 6 MuH. BTopoil JBDKHHK ZOTHAN MEpBOrO B ABYX
KuJIoMeTpax ot crapTa. Jloias Ko moBopoTa Ha OTMETKe 5 KM, BTOPOM
JIBDKHUK TI0BepHYJ1 O6paTHO M BCTPETUJ IIEPBOTO Ha paccTosHAM 1 KM
or noBopora. HaiiauTte ckopocTh mepBoro JIbDKHUKA.

8. KateTbl nmpsiMoyrosnbHoro TpeyroibHuka paBubl 15 u 20. Hait-
AMTE PacCTOSHHE OT BbICOTDI, ONYIIEHHOH U3 BepIIHHBI IIPSIMOTO yIJa,
A0 LEHTPa BIHCAHHOH OKPY>KHOCTH.

Bapuanum 5
1. Haligure HauMeHbIINA KOpPeHb YpaBHEHHS

(x +2V3+2x - 2% = 0.

2. Pemmure ypasrenue 9cos® x - sin® x = 2sin? x. B orsere samm-
IATe CyMMy KOpHeil, y/0BJIeTBOPSIOMEX HepaBeHcTBy —1 < x < 3.
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3. Haiigure nenovucieHHble pelleHUs] CUCTEMbI YpaBHEHHI
x+xy—-y=13
x*y - xy* = 30.

4. Pemute ypaBHeHHe lg(Z" +x - 13) =x - xlg5s.

S. JleficTBUTeIbHDBIE YKCAA X M Y TAKOBBL, 4TO X + y =a — 1, xy =
= @2 — 7a + 14. llpu KakoM 3Ha4eHUH @ cyMMa x2 + y? mpUHMMaeT
HauboJiblilee 3HaYeHUe?

6. Pemute HepaseHctBO (|2] - 3)(|2] +7) <0. B orBere 3anmmuTe
CyMMy IeJIbIX KOpHeM.

7. TMaccaxkupckuii moe3q Bbimen u3 nyHkTa A B myHKT B. Uepes
3 4 Bcien 3a HUM U3 A Bbllmes cKOpbiit moe3q. CKOpbIi 110e3,] JOrHa
Macca)XMPCKUI Ha MOJIOBHHE ITyTH MeXAy myHKTaMu A u B. B MoMeHT
MPUOLITUSI CKOPOTo Ioe3/1a B MyHKT B macca>KUpCKUil moe3/| IMpoiies
13/16 paccrosiuusi ot A 1o B. CKoJbKO BpeMeHH MOTPATHJ Iacca-
JKHPCKUY TT0e3]] Ha Becb IyTb oT A J0 B, eciu CKOPOCTH ABM>KEHUS
IacCa)KHPCKOro .M CKOPOT0 [10e3/10B IOCTOSTHHBI ?

8. Croponnt AB u AC tpeyronbauka ABC paBHBI COOTBETCTBEHHO
3 u 6. /lmHa BBICOTHI, OIYIIEHHOH U3 BEPIINHbBI A, paBHa ITOIyCcyMMe
BBICOT, onmyuleHHbIX U3 BepmuH B u C. Haiiaute qiauny cropons: CB.

Bapuanm 6

1. Haiiaure HauMenbuit Kopenb ypapHenus (x2—x — 2) Igx = 0.
2. PemuTte ypaBHeHMe

2 cosz(% + 3x) =1+ sin 4x + 2sin 5x cos® x.
CKOJIbKO KOpHell yI0BJIeTBOpsieT HepaBeHCTBY 0 < x < 12‘-')

o 1
3. Pemmute cucremy ypasHenmit |x’+y + -

1
x+y2+z=0.

4. Pemute ypaBHenue log, log, x + log, 19g4 x =2 .
5. Ilpu kakux 3HaYeHHWAX ¢ ypaBHeHue sin? x + cos? x + sin 2x +
+ a = 0 umeer pemeHue?

x-1
6. Pemmnre HepaBeHcTBO log, |;T| > 1. B oTBere 3anumuTe HAUMEHb-

Illee I[eJIOe pelleHue.

7. [lBa mIOBLA CTapTOBajIM ONUH 32 APYTUM B MATHIECSITAMETPO-
BoM GacceitHe Ha gucranuuio 100 M. Bropoii mioBel IJblI co CKOpoc-
T10 1,5 M/ C M JOTHAJ mepBoro Ha oTMeTKe 21 M, a 3aTeM, JOIJIBIB 10
IIPOTUBOIIOJIOXXHOH CTEHKM 6acceilHa, IIOBepPHYJI OOPAaTHO U BCTPETHJ
IepBoro muosna 4epe3 2/3 c mocie MoMeHTa IoBopora. Haiiaure
HUHTEepBaJI BpeMeHH MeX[Jy MOMEHTaMH CTapTa IUJIOBI[OB.

8. IleHTp BIMCAHHOM OKPY>KHOCTH AEJIUT BbICOTY PaBHOGEAPEHHOIO
TpeyrojlbHHKAa Ha oTpe3kH, paBHble 5 u 3. Haligure croponbl Tpe-
YTOJIbHUKA.
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Bapuaum 7

1. Haii/wiTe Hau6ob1mii KopeHb ypaBHeHnst (£ — SWS5x — 4 — 22 = 0.
2. Pemmire ypaerenvie Ssinx + 6sin2x + Ssin(nt— 3x)+(cos%n + 4x) =0
Cxonbko KOpHel yZI0B/IETBOPSIET HEPABEHCTBY — 2 <x<5?

3. Pemmre cucreMy ypaBHeHMIH ZIg«/; +2Y+1=0
lgx®+4Y -1=0.

4. Haitpure cymmy KopHeit ypasrenus x' ™ '8% = 100.
S. IIpu Kakux 3HaYeHUsX @ 06a KODHS ypaBHEHHUS dx2 — 222 —1)x +
+ 2 — 3a = 0 6onbme 1?
x-1
(10°1)° .

6. PemmuTe HepaBeHCTBO 279 _ 0,013 L R 0.

7. Tennoxon oTNJBLT U3 OpTa A B nop’r B. Yepes 7,5 4 Bcen 3a
HUM u3 nopta A Bbimen katep. Ha nmosoBune nyta otr A 1o B karep
AorHau Temnoxox. Korga katep mpu6bin B B, TeNIOXOAY OCTaJoCh
mabiTh 3 /10 Beero nytu. Cko/bKO BpeMeHH MOTPe6OBaIoCh TENIOXO0-
Ay Ha Becb IIyTb OT A o B, ecu cKOpOCTH KaTepa U TeIJIOX0Aa GbLIK
ITOCTOSIHHBI Ha IIPOTSKEHUU BCETO ILyTH?

8. B mpsiMOyrosbHYI0 Tpalelyio BIKMCAHA OKPY>XHocTb. Haliaurte
ee paJinyc, ecjii OCHOBAaHUS paBHBI 2 U 3.

Bapuanm 8

1. Pemure ypaBHeHue logx,(3 4= 2(log1 (x-3)-1log J— vx +3).
3
. . 3, <« V3
2. Pemmure ypapHeHue cos(2m — 5x)+ 2sin2x-sin3x = —arcsin -
¥ 3anumute B otBere X € (270°; 420°).
3. HafiquTe cepeiuHy OTpe3Ka, Ha KOTOPOM BBIIOJHSIETCS HEPABEH-

ctBO 4x% +4x + 2(«/2x +1 )2 < 34.
9

(1) 3 X
4. Hajiaure cymMy Beex LeNIbIX pellleHuit HepaseHcrBa 2° + — < 10.

5. Hafijiute sHavenue soipakenus log - Vb - log b Ja + log, Yab,
ecru log, b =0,5.

6. B Tpamermuu yriasl Ipu OHOM M3 OCHOBAHWN MMEIOT BEJIMYUHBI
20° u 70°, a gnuHA OTpe3Ka, COeJUHSIONIEr0 cepeJUHbI OCHOBaHHI,

paBHa 2. HaiianuTe qnuHy MeHbIIero OCHOBaHUS TpPAIleLUH, eCJIH [AJIU-
Ha cpefHell JMHHUU Tpalely paBHa 4.
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7. Ilpu KxaKoM 3HaYeHWH MapaMeTpa @ ypaBHeHHe Ix2 -2x - 3| =a
HUMEET POBHO TPH peLIEHHs ?

8. B 6anke maxoautcs 81%-biii pactsop. M3 Hee BbiIMBaioT 1,/3
PacTBopa 1 JOJMBAIOT BOJOI 0 mpexkHero o6bemMa. CKOJNBbKO pas Hafo
IIOBTOPUTD STY ONlEPaLHUIO, YTO6BI MonyduTb 16%-bIit pacTBoOp?

Bapuanm 9
: -X
1. Pemnre ypasuenue 0,125 -4%%3 = (% .

2. Pemmre ypaBHeHMe cos3x +sin (x +%1c) = /3 cos (x -—% U B

OTBETe 3ANUIINTE pellleHre, yIoBJIeTBopsioee yerosuio 90° < x < 150°.

1
3. Pemute HepaseHcTso log, e < -2 4 B OTBeTe 3alMIIKTE Ha-
MMeHbIllee YUCIIO, YIOBIETBOPSIOLIEE EMY.

4. Haitqure pemenne ypasnenus (2x| 1) = |4, npunagmexamee
obnactu onpesenenus ¢ynkuun y = log,(4x — 1).

o . . 1
5. Haitaure smavenme cos (o — B), ecam sino sinf = 3 H
3
ot f= 5 T

6. Uepes KoHIDI AyTH OKPYXKHOCTH, cofepxkameir 120°, mpoBefeHb
KacaTeJbHble ¥ B (UTYpy, OrPaHHYEHHYIO STMMH KacaTeIbHBIMH U
AaHHOH Ayroii, BIIMCaHA OKPYXXHOCTb. BbIYMC/INTE OTHOIIEHNE ATUHDI
HCXOJHOM OKPYXXHOCTH K AJHHe 5ToN (BIMCAHHOMK) OKDY>XHOCTH.

7. Ilpu xakom HauGOIbILEM LeJIOM 3HAYEHUH TAPAMETPA @ ypaBHe-

HUe |2x2 -15x - 8| = a HMeeT POBHO YeTblpe pelleHus?
8. B 6anke Haxoxutcst 64%-biit pactBop. M3 Hee BbumMBaroT 1,/4

pacTBopa ¥ JOJUBAIOT BOJOM 10 IpexkHero o6beMa. CKOJBKO pas Haa0
TIOBTOPUTD STy ONlepaluIo, YTOObI MOMYIUTb 27 %-blii pacTBop?

Bapuanm 10

1. Pemmute ypaprenue log, 2 +2log, 2log, 2 =0 u B oTBeTe 3a-
16 2 1

[HUIINTe MEHbIIHUH KOPEHb.

2. Pemure ypabHenue sin 2x — 2 cos? x + 4(sin x — cos x + tg x —
- 1) = 0 u B orBere 3anuumre x € (0°; 90°).

3. Haiiqure cepeanHy IPOMEXYTKa, HA KOTOPOM BBIIIONHSIETCS He-

1
paBeHctBO % +7 < 6x + 3%, rae y = (7 - 2x)2.
Jz+
4. Haiiqure cyMMy BCeX YeTHBIX pellleHUI HepaBeHCTBA

>
> 22\/}-2_
S. Boranciure (-log, va + log 2 b +log, @’ ), ecmm log,a = 3.
6 Cd
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6. Haiigure oTHOINEHWe AMaroHaJu K GOKOBOH CTOPOHE paBHO-
6eqpeHHOM Tpaneuuu ¢ ocHoBaHusiMu 20 u 12 cM, ecsu U3BECTHO, UTO
IEHTP ONMCAaHHOI OKPY>KHOCTH JIeXKUT Ha 6OJIbIIIEM OCHOBAaHUM Tpalle-
IUH. ,

2 =

7. Ilpu KakoM 3HaYeHWH MapaMerpa d ypaBHeHue [2x° —5x + 3| =a
HMMeeT DOBHO TPU PeLIeHHUs ?

8. B 6anke Haxoautcs 32%-biii pactBop. VM3 Hee BBLIMBAIOT
3/4 pacTBopa U [ONUBAIOT BOAOH IO IpeXXHero o6beMa. DTy omepa-
LIUIO TTOBTOPSIIOT CTOJIbKO pa3, IOK2 KOHILEHTPALMsl pacTBOpa He CTa-
HeT HuKe 1%. CKOJBKO pa3 HY>KHO IIOBTOPUTD STy OIEPALMIO?

Bapuaum 11

x
=

2
1. Pemre ypaBHeHHE 43+ _g-2.8" "3,
2. Pemmnre ypasHenue S sin? x + 3 sin 2x — 3 cos? x = 4. B otBere

o S
3alMINTe KOPEHb, YAOBJETBOPSIOIIUUA yCIOBHUIO 2T < x < =T.

3. Pemmure HepaBeHcTBO log,, (x% — 5x + 6) < 1. B otBere 3anumu-
T€ CyMMY LIEJIbIX €rO pelleHMH.

4. Haitgure pemenue ypaBHeHUs (x — 2)2 -6=|x —2% IpUHajae-
xainee o6aactu onpefenenuss Gyukmuu y = ctg(x? — 25).

5. Hafinure 3HaueHue tg x, ecau 6 tg x + sin x — 5 cos x = 30.

6. B npsMOyronbHBIH TpeyroJbHUK, MepUMETP KOTOPOTO paBeH
36 cM, BIHCaHa OKPYXKHOCTb. T0OYKa KACAHUS C OKPYIXKHOCTDIO [EJINT
TUIIOTeHy3y B oTHomwleHuw 2 : 3. Haliaurte AnuHY I'MIOTeHY3Bl 8TOTrO
TPEYTOJIbHUKA.

7. Ilpu xakoM Hau6oJbleM 1eJIOM 3HAYeHHH [IapaMeTpa @ ypasBile-

HUe ]3.752 -11x - 4| =@ uMeeT POBHO YeThbipe KOPHS?

8. B 6anke Haxomutcs 33%-blit pactBop. VI3 Hee BbIMMBAIOT MOJIO-
BUHY PacTBOpa M HOJHMBAIOT BOJOH IO IpeXxHero o6beMa. DTy omepa-
U0 IIOBTOPSIOT JO TeX IIOp, ITOKAa KOHI[EHTPAIMs He CTaHeT MEHbIIe
1%. CKOJbKO pa3 HY>XKHO IIOBTOPUTb STy ONEPAIHio?

Bapuanm 12
p lg(3x2 - 25°%8s "7) - 1g(32-7) ¥
. Pemnre ypaBHenue =v2 -1 -
yp Vardosl M B OT

BETe 3anumuTe 60JIbHINE KOpEHb.

2. Pemute ypaBHeHue sin2fcos 2t(sin4 2t + cos? 2t — 1) =Lsin?4¢

2
u B orBeTe 3anumute t € (45°; 60°). .
3. Haiiaute HauGosbliiee 3HaYeHHE X, IPU KOTOPOM CIIPaBeAJIMBO
2
HEepaBeHCTBO X’ + 4(\/Z - x) -21<0.
4. Haiigute HavMeHblllee HeYeTHOE MIOJIOKHUTENbHOE X, IIPU KOTO-
sx 2x+1
o <8-
277 =35

POM cCIIpaBeAJIIBO HEPABEHCTBO —,—7

5%
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S. Haiinure uucnoBoe 3HavyeHHe BBIPA)KeHWUsl, NPEABAPUTEIHHO

2log3 3 - log3 12 - logy 3 - log, 12

YIIDOCTHUB €ro:
2logy 3 + logy 12

6. B map o6nvema 10 ky6. en. BHCaH KOHYC, OCEBOE CeYEHHE KO-
TOPOTo NMPAMOYTOJbHBIN TpeyroabHuk. Haiiaure o6beM KoHyca.

7. Ilpu xakoM 3HaYeHUU [1apaMeTpa ¢ ypaBHeHHe -2 +4x-5|=a
HMeeT POBHO TPH PEIIEHNS ?

8. B 6anke Haxoautcs 65%-biii pactBop. M3 Hee BBLIMBAIOT
3/4 pactBopa U J0JMBAIOT BOAOH A0 HpexHero o6beMa. CKOIBKO pa3
HY>XHO IIOBTOPHTDb 3TY OIepaIliio, YTOObI KOHIIEHTPAIUsl PacTBopa He
crajia MeHblre 1,5%?

Bapuanum 13
1. Pemure ypaBHeHue

sin 6x — cos (4x +% ‘ ) = —‘lgarctg 1sin (Sx —%) .
U B OTBeTE 3aNMIINTE pelleHHe, YAOBJIETBOPSIONIee YCIOBHIO

0° < x < 50°.

2
2. Pemure ypasnenue 24+ = % + 2. 45D

x
3. Pemnre HepaBeHCTBO log1(10g2 1+_x)> 0. B orBere 3amuimwuTe

Hau6oJblliee IIeJIoe pelIeHHe.

4. Pemmure ypaBHeHMe (x + 1)2 +2x +1 =3 B oreere 3anummure
KOpeHb, IIPUHA/JIeXAIUil 061acTy onpefeneHus GYHKIUMU Y = €™

S. Haitaure cos 2a, ecau tg o = 2.

6. Oxouo mapa o6beMa 4 Ky6. el. OomucaH KOHYC, OCEBOe CeYeHHe
KOTOPOTO PaBHOCTOPOHHMI TpeyronbHuk. Haiigute o6bem KoHyca.

7. Ilpn xakoM HaWMeHDIIEM LeJOM 3HAYeHHH ¢ YypaBHeHHe
|2x2 -3x - 9] = —q }MeeT POBHO YeTblpe KOPHs?

8. B pesepByape Haxoautcst 49%-b1it pactBop. V3 Hero BbLIMBaOT
6,/7 pacTBOpa M JOMUBAIOT BOJOM [0 npexxkHero o6beMa. CKoOIbKO pas
HY>XHO IIOBTODMTD 3Ty OIlepaIiio, YTOGbI MONy4uTh 1%-biit pacTBOp?

III Tn (119 TEXHHYECKHX BY30B
H MaTeMaTHIecKHX (aKy/IbTeTOB WHCTHTYTOB)

Bapuanm 1

1. Pemmure ypaBHeHHe 3x +7 +Vx -3 = 2Vx +1.

2. VI3 nyHkTa A B myHKT B oTnpaBuiicst ckopblit moe3x. OnHoBpe-
MeHHO U3 B B A Bblllles TOBapHBIN IOe3[], KOTOPBI BCTPETHJICS CO
CKOpBIM 4epe3 2,/3 4 mocie oTnpaBieHusi. PaccTosiHue Mesxay MyHK-
TaMu A u B paBHo 80 kM. C Kakof CKOPOCTbIO [JBHUTAJICS CKODBIH
moe3n, ecau 40 kM oH mpoxoxuT Ha 3/8 4 [gosblle, YeM TOBapHBIN
IIPOXOAUT S KM?
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3. PemuTte ypaBHeHue sin 2x + 2sin (% T - Bx) cos (k-3x)=1.

4. Haiigure Bce 3HAYeHHUsI X, YJOBJETBOPSIOIIME HEPABEHCTBY
log ., (x+5)<1.

5. B paBHOG6OKO# Tpaneuuu ABCD ocuoBauusi AD = 50 cMm, BC =
=32 cM. OKpY>XHOCTb IIPOXOAUT 4Yepe3 TOUYKY IlepeceyeHHUs IPOLOJI-
>KeHHU 6GOKOBBIX CTOPOH, BepiuuHbl B u C u Kacaetcss ocHoBaHust AD.
Haiiqure 60KOBbIe CTOPOHBI.

6. IIpu KakUX 3HaYeHUsIX ITapaMeTpa @ ypaBHeHUE

4 (2a + 1)(sin® x + cos* x) + 16(1 — a)(sin® x + cos® x) + cos 8x +
+a2-9=0
U
HMeeT pellleHKe, IpUHAJJIeKallee OTPe3Ky [(X g] ?
Bapuanm 2

1. Pemwure ypaBuennevx — 2 + vx +3 — V6x - 11 = 0.

2. /IBa memiexofa BOIILIX OJHOBPEMEHHO Ha MocT AjuHoM 0,9 KM ¢
IIPOTUBOIIOJIOXKHBIX CTOPOH. [[BUrasicb HaBCTpedy ApPYT APYTY, OHH
BCTPETHJINCH Yepe3 6 MUH IIocJie TOro, Kak Bouau Ha MocT. CKoJIbKO
KUJIOMETPOB B 4ac IIPOXOAUT NEPBbIA IelIeX0, ecad AJs Ipeogoe-
HUA 4 KM eMy Tpe6yeTcsl BpeMeHU Ha roidaca 6oJiblile, YeM BTOPOMY
A7s1 IpeofoneHus 2,5 KM?

3. Pemute ypasuenue sin® x + cos® x = sin? x cos? x.

4. Hailigute Bce 3HaYeHUs X, YJOBJIETBOPSIONINE HePaBEHCTBY
logs, 27x < log; 3x.

5. B paBHoGoKkoit Tpaneiuu ABCD ocHoBanusi AD = 18 cM, BC =
='14 cM. Halizute 60KOBbIEe CTOPOHBI, €CJIM U3BECTHO, YTO TOYKa ITe-
pecedeHHsl AUaroHajel, TOUYKa IepeceuyeHUs] MIPOAOKEHNN GOKOBBIX
cTopoH ¥ Touku B u C ynexxaT Ha OJHOU OKPY>KHOCTH.

6. IIpy Kakux 3HAYEHUSX IapaMeTpa ¢ ypaBHeHHE
4 (a + 4)(sin® x + cos? x) + 8(1 — 2a)(sin® x + cos® x) + cos 8x +

+a2 + 2a — 16 =

n
¥MeeT pellleHue, IpUHAJJIeXallee OTPe3Ky 0[0; g] ?

Bapuanm 3

1. Pemmute ypaBHenne -2(1+x) —v6—-x =1.

2. /IBa aBTOrOHIUMKA OAHOBPEMEHHO HayaJM ABM>KEHHeE 110 1I0CCe B
OfHOM ¥ TOM K€ HalpaB/ieHWH, NPUYeM BTOPON TOHINMK B MOMEHT
cTapTa HaxoJuJcs Brepegu mepsoro Ha 20 kM. Uepe3 yac mepBbiit
TOHIIUK JOrHas Broporo. KakoBa ckopocTb NepBOro roHIIUKa, €CJIH
u3BecTHO, uTo S0 KM OH mpeojgosieBaeT Ha 1,/4 4 GpicTpee, 4eM BTOpOMH
60 xM?

3. Pemnte ypaBuenwue sindx + cos3 x = 1 — 0,5 sin 2x.

4. Haiigute Bce 3HaYeHHs X, YAOBJIETBOPSIOIIYE HEPABEHCTBY

logs,.q P
5. B paBuHoG6okoit Tpameuun ABCD ocHoBanus AD = 8 cm.
BC = 2 cM. OKpy>XHOCTb IPOXOJNUT Yepe3 BepiunHbl A U B 60K0BOi
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CTOPOHBI U cepefiuHy Gobliiero ocHoBaHust AD, puyeM LIEHTP OKPYK-
HOCTH JIEXHT Ha ocHoBaHMU AD. Haligure niomajp Tpamenus.
6. IIpu kakuX 3HaYeHWUsIX [IApAMETPa d ypaBHeHHE
4 (4a + 1)(sin* x + cos? x) + 8(a — 1)(sin® x + cos® x) = cos 8x +
+a2+20a-5
T
HMeeT pelleHHe, IPUHAJIEKAIlee OTPe3Ky [0; E] ?
Bapuanm 4

1. Pemutp ypaBHenue v5x +7 —v3x +1 =x +3.

2. J1Ba >xyKa, HaXosLINECS Ha KOHIAX JOCKM AAMHOH 13 M, ogHO-
BpPEeMEHHO HAYMHAIOT IIOJI3TH HaBCTpedy APYT APYry M BCTPEYaroTCS
yepe3 1 4 mocie Havana ABM>KeHHs. CKOJBKO MeTPOB IIPOIIOJI3aET 3a
Jac MepBbIH JKyK, ecau Ha myTh B 10 M eMy Tpe6yercsi BpeMeHM Ha 1 4
6ouibllle, YeM BTOPOMY >KYKy Ha myTb B 8 M? '

3. Pewnre ypaBHenue cos® x — sin® x = 3 sin? x cos? x cos2x.

4. Haiiqute Bce 3HAaYeHWs X, YJOBJIETBOPSIOIIME HepPaBEHCTBY
log,‘,(s(x2 - 1) <1 :

5. B paBnoG6okoii Tpameuuu ABCD cropoust AD = 18 cwm,
AB = 3 cM. OKpY>KHOCTb C LIEHTPOM B TOYKE IepeceyeHus AMaroHaei
MpOXOAUT 4Yepe3 BepiInHbI B u C MeHbIIEro OCHOBAHHMS M KacaeTcs
60k0BbIX cTopoH. Haiigute BC.

6. IIpn KakuX 3HaYeHWsIX [IApaMeTpa @ ypaBHeHHE
4a (sin* x + cos* x) + 8 (3 — 2a)(sin® x + cos® x) + cos 8x + a2 +

+4a-18=0
UMeeT pellleHHe, IIPUHA/IJIEXAIIlee OTPE3KY [0, %] ?

Bapuanm 5

1. Pemute ypaBHenue v2x +5 —v3x -5 = 2.

2. JlerkoBoii 1 rpy30Boi aBTOMOGH/IM ABHMXKYTCA 110 1IOCCE HABCTPEYY
ApyT Apyry. 3a 1,/2 4 10 TOro, Kak OHM BCTPETHJINCH, PACCTOSIHHE
Mexxy HUMH 6bL1o 75 kM. Haligute ckopocTb JIerkoBoro aBToMoGHIs,
ecnu Ha myTb B 90 kM eMy TpeGyercst BneMeHM Ha 1,/3 4 Gonblue, yeM
rpysoBoMy Ha IyTb B 40 kM.

3. Pemute ypaBHeHHe cos3x — 6 cos (% + %x) sin%x =1,

4. Hajinute Bce 3HayeHMs X, YAOBJETBOPSIOIME HePaBEHCTBY
log, , . @B-x)<1

5. B paBHOGOKOI1 Tpaneunn ABCD ocHoBanust AD = 50 cMm, BC =
= 18 cM. OKpY>KHOCTb C IIEeHTPOM B cepefuHe ocHoBaHus AD mpoxo-
muT depe3 BepmuHbl B u C kacaercss 60KoBbIX cropoH. Haitaute mio-
Iajgb TPaleLuH.

6. IIpu KakuX 3HAYEHMUSX IapaMeTpa a yé)aBHeHne
8 (2a + 1)(sin* x + cos? x) + 8(a — 4)(sin® x + cos® x) + cos 8x +

+a2-26a+15=0

HMeeT pellieHKe, IPHHALIe)Kalllee OTPe3KY [0; %] ?

314



Bapuaum 6
1. PemuTe HepaBeHCTBO W-x) 11G-x) 5 3G-2)
x=3 5(x-3) x-1
2. Tpu Gonbmux u NATh MaJIeHPKUX IOAbEMHBIX KPAaHOB, pa6oTas
OZIHOBPEMEHHO, pasrpyskaioT 6apxy 3a 1 4. 3a CKOJIbKO BpeMeHH 9Ty
6apixy pasrpyasT TpH 6ONbIIMX KPaHa, ecld U3BECTHO, YTO OAMH 60JIb-
moit KpaH pasrpy’kaer ee Ha 4 4 GbIcTpee, YeM OAUH MaJIeHbKUM ?
3. Peumre ypaBrenue (cos 3x + sin 3x)%2 = 1 + cos 2x.
4. Pemure ypaBHenue x? — 908221 - 42, gloga(2-1) _ 4
5. llenTp oxpy>xHOCTH paguyca R, onucaHHOH# BOKPYT TpaleluH,
JIOXHUT Ha ee OCHOBAaHWM, a JMaroHaJM IepeceKaloTcs moA yriaom 60°.
Haiiaure cropoHBI Tpamenun. '
6. Haiiqute Bce 3HaueHNs mapaMeTpa @, IPH KOTOPHIX ypaBHEHHE
8(sind x + cos® x) + @ cos? 2x + 3@ — 7 = 0 umeer pemenwe.

Bapuanm 7

1. Pemmure ypaBHenne vx+4 +Vx -1 =J4x+35.

2. W3 nynkra A B nyHKT B Bblmen maccakupckuit moesq. OnHo-
BpeMeHHO u3 myHKTa C, Haxoasierocs Mexxay A u B, Bbiliesn B Ha-
npaBneEun B ToBapHblil moe3n. PaccrosiHue mexay A u C paBHO
40 xM. Yepes 2 4 maccaxxupckuil moesx gorHasn ToBapHbifi. Kakxosa
CKODPOCTb ITaccaXHpCcKoro noesja, eciu Ha nythb B 100 KM oH 3aTpaum-
BaeT Ha YeTBepTb yaca 6oJibllle, YeM TOBapHbIH Ha MyTb B 60 kM?

3. Pemmnre ypaBHenue sind x — cos3 x = 1 + 0,5 sin 2x.

4. Haiinute Bce 3HaYeHUs X, YAOBJETBOPSIONUINE HEPABEHCTBY

log . (x+3)<1.

5. B paBHoG6okoit Tpanewuu ABCD ocuoBanue AD = 25 cM, auaro-
Hamb AC = 20 cM. OKpY>XHOCTb C LIEHTPOM B TOYKE IepecedeHHs
IpoAoJKeHn 60K0BbIX cTOPOH AB u CD npoXOoAuT Yepes BepIIUHbI
MeHbiiero ocHoBanusi B u C u kacaercsi auaronaneit. Haiigure mio-
INaJb TpameLuH.

6. IIpu kakux 3HAYEHHAX Na aMeTga @ ypaBHeHHe

4(9 - a)(sin® x + cos* x) + 8(4 — a)(sin® x + cos® x) + cos 8x +
+a2-34=0 ~
HMeeT pellleHKe, IPUHAJJIeXKAlllee OTPE3KY [0, %] ?
Bapuanm 8

1. PemmuTe HepaBeHCTBO —,—-“1 2 < _2_2x
. _————\ .
p x°-9  x+3  3x-x

2. Bonpimoit sKcKkaBaTop BbIPbIBaeT TPAHIIEIO Ha 4 4 GbICTpee, YeM

ManeHbKUR. PaboTasi ofHOBpeMEHHO, OHH MOTYT BBIPBITD €€ 3a 25 q,

Cxounbko BpeMeHH Tpe6yeTcsi 60JIbIIOMY S9KCKaBaToOpy AJsl PhITbsl TPAH-
meu? :
3. Pemure ypapuenue (ctg x — 1) cos 2x = 1 + ctg x.

logy (:l:2 —3) log;(x—«/:? )+]og;(x+ V3 )

4. Pemute ypaBHeHue x -3 -x+1=3
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5. OKpy>xHocTb pasuyca R, mocrpoeHHasi Ha BbicoTe AM Tpeyrosb-
HuKa ABC kak Ha [uaMeTpe, IlepecekaeT cTopoHBl AB n AC B TouKax
PuQ.AP=3/4 AB, AQ = 1/4 AC. Haiigure CTOPOHBI TPEYTOMb-
HHKA.

6. Haitaure Bce 3HaUeHHsI MApaMeTpa &, MPH KOTOPBIX ypaBHEHHe
8(sin8 x + cos® x) + a cos 4x + 2a + 4 = 0 umeer pelenue.

Bapuanm 9

1. Pemure HepaBeHCTBO . Iy : & e,
242 2 _2xe4 2048
2. IlBoe pa6ouMX BBINOJHHIN BMeCTe HEKOTOpYIo pabory 3a 12 4.
Ecnu 6p1 cHavasa mepBbIf cAesal [TOJOBHHY aToH paGoThbl, a 3aTeM
JpYToi — OCTaJIbHYIO 4acTh, TO BCs pa6oTa Gbliia Gbl BBITOJNHEHA 34 25 9.
3a Kakoe BpeMsI MOT BBIMIOJIHHTH 3Ty paboTy Kaablid paboumii B OT-
AeNIbHOCTH?

3. Pemmute ypaBHeHUe tg x = 2sin(~’2i + 5%)

4. Penmure ypasrenue x° - 2°%8s2 — 3. 2\8:2+1%82% _ Dy _ 3)

5. OkpyxHocTb pajuyca R, nocrpoensas Ha guaronanu AC pas-
Ho6okol Tpaneunu ABCD kak Ha fuaMeTpe, Kacaercss 6GOKOBOH CTOP-
oubl CD u mepecekaer 6onbllee ocHoBaHHe AD B Touke M, Tak uTo
AM = 3 MD. Haiiute cTOPOHBI TPAINELHH.

6. Haitaure Bce 3HaYeHHsI MapaMeTpa @, IIPH KOTOPBIX ypaBHEHUE
8(sin® x + cos® x) + @ sin? 2x + 5 — 32 = 0 umeer pemenue.

Bapuanm 10

1. Pemmre ypaBuenue /(% +3)(x - 1) = x + 3.

2. U3 nynxToB A 1 B HaBcTpedy APYr APYTY BBIEXAJH JIETKOBOMH H
rpy3oBoii aBToMoOuJH. JlerkoBoi aBTOMOGMJIb Tpumen B B Ha 1 4
paHblle, YeM Irpy3oBoil B A, mpHYeM MX BCTpeda B IYTH IIPOH3OIILIA
yepe3 1 u 12 MuH mocie Bole3ga. CkonbKo BpeMeHM exan u3a B B A
Tpy30BOi aBTOMOGHIIE?

3. Peumnte ypasuenne (1 — tg x) cos 2x = 1 + tg x.

2 2
4. Peumute ypaBHeHHE X - laslds£-2) _ oy 4= g, glml2)

5. PaBHOGOKAS Tpamelus OMKMCAHA OKOJIO OKPYXHOCTH paauyca R.
BoxoBass cropoHa Tpamenuu BABOe AJNHMHHee MEHBIIErO0 OCHOBAHMS.
Haiignre cropous! Tpaneuum.

6. Haitaure Bce 3HaueHHs1 @, AJIsL KOTOPBIX ypaBHeHHe

sin® x + cos’x = a(sin x + cos x) + (¢ — 1)(sin x + cos %) sin x cos x

m
HMMeeT XO0Ts Obl OHO pellleHne, IIpUHaAIeallee HHTepBaIy (— 1 ; 0).

Bapuanm 11

1. Pemmure ypasuenue 31 -2x +32x +5 =6..

2. [Ia Hacoca pa3/IMYHOI MOIIHOCTH, paGoTas BMecTe, HAIIOIHAIOT
Gacceitd 3a 4/3 4. JIns HanonHeHUs! 6acceliHa HATIOJIOBHHY IIEPBOMY
Hacocy TpeOyeTcsi BpeMeHM Ha 2 Y MeHbIIE, 4eM BTODOMY AJIsl Ha-
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noJiHeHHs1 6accefiHa Ha 3 /4. 3a KaKoe BpeMsI MOXKET HAMTOJHUTD Gac-
ceifH BTOpPOIf Hacoc?
3. Pewnre ypasuenue (cos Sx + cos 7x)2 = (sin 5x + sin 7x)2.

4. Pemnte ypaBHeHue x -3 +2=2.3
5. B tpeyronbuuke ABC npoBeneHa meanaHa AM. OxkpyHOCTb
paauyca R, mocrpoennast Ha AM Kak Ha JAuaMeTpe, IepeceKaeT CTo-
poubl AB u AC u orpesok MC B ux cepeaunax. Haiigure croponb
TpeyronbHuka ABC.
6. HaitnuTe Bce 3HaYeHHs1 MapaMeTpa @, IIPH KOTOPbIX ypaBHeHHe
sin® x + cos® x = a(sin x + cos x)

lngg(x2+4:r+4) (17-4x+4) +x

n
HMeeT pelleHUe Ha HHTepBaje (0; z) .

Bapuanm 12

1. Pemwure YpaBHEHUe ‘:'/Sx +3 - Q/Bx +1 = %/'2_

2. [Ipa cranka tMna A u Tpu craHka Tuna B, pa6otas oaHOBpeMeH-
HO, 06pa6aThIBalOT NMapTHIO AeTased 32 1 4. 3a Kakoe BpeMsl BCIO
[APTHUIO JeTalell MOXeT 06paboTaTb O[MH CTAHOK THIIa A, eC/U OAUH
CTaHOK Tuna B BbimosHsieT aTy pa6oTy Ha 2 4 Me/JIeHHee?

3. Pemmre ypaBHenue (cos 3x — cos x)? = (sin 3x — sin x)2.

2 x4
-4. Peuwnte ypaBHenue x° -2 +4 = Quesx 4 g sl =)

5. B paBHOGOKyIO TpamelMio BIHCaHA OKPY>XHOCTb paguyca R,
[IPHYEM OTPE30K, COeHHSIOMUI BepIIKHY 60bIIErO OCHOBAHHS C TOY-
KO KacaHHUs OKPY>XHOCTH ‘GOKOBOH CTOPOHbBI, IIPOXOAHUT Yepes IIEHTP
okpy>xHocTH. HaliguTe cTopoHb! Tpanenuu.

6. Haiinute Bce 3HaveHMs @, IPH KOTOPbIX ypaBHEeHMUe

sin® x + cos® x = a(sin x + cos x)3

loga(x2 —x+l)

T
HMEET pelleHHe Ha HHTepBaJie ((}, ﬁ)'

Bapuanm 13

1. Pemure ypasuenue vx +12 — Vx + 5 = V4x - 15.

2. B copesHoBanuax mo 6ery Ha aucranmuu 60 M yvacTBYIOT Tpu
Geryna. CKOpOCTb IepBOro M3 HHMX 60JIbIIE CKOPOCTH BTOPOrO Ha
1 M/c, a CKOpOCTb BTOPOro paBHa MOXYyCyMMe CKOPOCTeH IepBOro
TpeTbero. OnpefenyTe CKOPOCTb TPETbero 6eryHa, ecid H3BECTHO, YTO
TIePBBIi CIIOPTCMeH NMpo6exas ANCTAHLUMIO Ha 1,5 ¢ 6bICTpee TpPeTbero.

3. Peurnte ypaBHeHue

\/§sin2(1t+{r)—(l+\/§)cos x cos (g-n+x)+coszx =0.

2
4. Pemmnre ypasrenne 16'%8:2x182% = 5,

5. B tpamemuu ABCD ocuosauusi AD = 15 ¢m, BC = 10 cMm u
AuaroHann AC = 20 cM, BD = 15 cM. HaiiuTe niomaap TpeyroibHu-
Ka ABQ, rae Q — Touka TepeceyeHus JUaroHaei Tpamnenuu.
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6. HaiinuTe Bce 3HaYeHHMs napaMeTpa @, [l KOTOPbIX HepaBeHCT-
BO

s s . . at +14
sin’ x + cos x+asmx-cosx(smx+cosx)?—TG——(smx+cosx)

T
BBITIOJIHEHO IIPH BCEX X, YAOBIETBOPAIINHUX ycnoBuio 0 € x < o
Bapuanm 14
V9-x _ 3Vi-x

2. Cxopnrit noesq gsmxercst Ha 20 KM /4 GbICTpee acCaXKupCKOro,
a CKOpPOCTb ITacCa)XHPCKOTo Moe3/ia paBHa IOJyCyMMe CKOPOCTeH CKO-
poro u mouroBoro moesgoB. Haiigure ckopoctb moyroBoro mnoesja,
ecnu eMy Tpebyercst AJsi IPOXOXKAeHUsA paccrosiaua B 100 kM Ha 40
MuH GoJblle, YeM CKOPOMY.

3. Pemure ypaBHeHHE

. n . 1 T n
sin (5+ x) sin (5 - x) = 3 cos (z + x) cos (Z - x).
4. Pemnte ypaBHeHue x'°%2 x9logl2 - 4
5. Boxosble croponbt Tpanewuu ABCD papubt AB =6 cm, CD = 8 cmM,
a ocnoBanusi BC = 16 cM u AD = 26 cM. Haiigure paccrosiue Mexay

cepeAHaMH OCHOBAHMUIA.
6. Haiiqute Bce 3HaYeHUs @, JJs1 KOTOPBIX, HEPaBEHCTBO

. . a’-4 .
sin’ x + cos® x + a(sin’ x + cos® x) + “—(sinx +cosx) 2 0.

BBINIOJIHEHO NIPH BCEX X, y/IOBJIETBOPSIOMKX ycaoBuio 0 < x < 2.

Bapuanm 15

1. Pemure ypasuenue vx +4 —vV2xr +1-v3x +1 = 0.

-2. Ha npeanpustun pa6oTaioT TpH MAIIMHUCTKH PasHoi KBamudu-
kanuu. IlepBas mevataer B wac Ha 2 jucra GoJblle, YeM BTOpas, y
TpPeTbel Ha IeYaTaHHe JIMCTa YXOAUT Ha 4 MUH GoJiblie, 4eM y TEpPBOii,
H B 4/3 pasa Gosblile BpeMeHH, YeM y BTOpoit. CKOJIbKO JHCTOB B 4ac
reyaTaer IepBast MAIIMHICTKA? :

3. Pemute ypaBHenue sin® x — cos? x = 1.

4. Pemmre ypapHenne 1018 107-13 ylex _

5. B tpeyronbuuke ABC cropona AC pasna 26 cM, a MeauaHbI,
nposejeHHble U3 BepmiMH A u C, paBHBI cooTBeTcTBeHHO 36 U 15 cM.
Haiiaure TpeTblo MeguaHy.

6. HaiinuTe Bce 3Ha4YeHHsl NapaMeTpa d@, AJIS KOTOPbIX HEPaBeHCT-
BO

2
. . a’-11 . . .
. sin’ x + cos® x — a(sin x + cos x) > 5 (sin x + cos x)sin x cos x
<X
BBIIIOJIHEHO MPH BCeX X, yAoBJIeTBOpsiomuX ycaosuio 0 < x < e
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IV Tun (019 3KOHOMHKO-MaTeMaTHIeCKHX (aKyJIbTeTOB HHCTHTYTOB
Ha npumepe POA nm. T'. B. IInexanosa)

Bapuanm 1

1. B 4 xr crmaBa Mexn u onosa comepxurca 40% onosa. CKOIBKO
KHJIOTPaMMOB 0J10Ba HaJ0 100aBUTh K 3TOMY CILIaBY, 4TOGBI €r0 NPOLEHT-
HOE CONEpXKaHHE B HOBOM CIUIaBE CTajl0 paBHbIM 70%?

2. Haiitu 3Ha4eHns a, NIpyU KOTOPbIX COBMECTHA CHCTEMA ypaBHEHMI
. 1
I1+2sinx=4a-2 +‘/;,
2-2V =34 - 4sinx,

B otBete YKa3aThb HAMMEHBIIEE U3 3TUX 3HAYEHHH.

log, sinEw—log3 tgE
3. Bemmcnuts 16 4 6

4. CymMma 0ATOTO M BOCBMOTO YJICHOB apu()METHYECKOW MpPOrpeccHH
paBHa 50, a OTHOIIEHME CEABMOTO H YETBEPTOro WieHOB paBho 1,8. Haiitn
CyMMY IEPBBIX AECATH YJICHOB IPOrPECCHH.

5. Haiitu pewrenue ypasHerns 8 * =0,5-47, yuoBneTBopsiomiee
yp s ,

2x+1
<0.

ycnosuio logg i log, ;

2
6. Pemmts HepaBeHCTBO logj,s+ 2|Iog0 ” xl >8. B oteere ykasarh

HAaMMCHbIICE LEJIOC 3HAYEHUE X, YAOBJIIETBOPSIOIIEE 3TOMY HEPABCHCTBY.

4
7. Haiitu HauMeHbllIee 3HaUeHHe QYHKIMU y = \/; +——06 Ha oTpeske
X
[1.9]
8. Haiitu xopenb ypaBHEHHs \/},_ sin3x +cos3x = 2, nexammi Ha

To.T
orpeske | 5—, 3— |. OTBeT yKa3aTh B rpagycax.
4 2

9. Menuana BD Ttynoro yria B tpeyronsuuka ABC pasua 10. Haiitu
njaowans TpeyronsHuka BCD, ecnu £ ABC — mpamoii, a cropona AC

paBHa 10\/5 .

10. Bricora npaBHIbHOM YETHIPEXYTONBHON IUPAMHUBI PABHA JUArOHAIH
ocHoBanus. HaliT CTOpPOHY OCHOBaHMS NHMpPaMHABL, €CIM PagHyC ONHCAH-
HOTO OKOJIO Hee IIapa paBeH 5v2.
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Bapuanum 2

1. K pactBopy, comepxauemy 18 r conm, no6asuau 600 T Bombl,
[I0CJI€ YeT0 KOHLEHTpAIMs COMM yMeHbIInnach Ha 4%. Haltu nepBoHauas-
HYIO KOHLIEHTPALUIO CONM B PacTBOpE.

2. Haiitn 3Ha4eHus @, PU KOTOPBIX COBMECTHA CHCTEMA YpaBHEHHil
2
2+cosx=4a-6-27

10-2°*" =a—-5cosx.

B otBete ykazarh Hanboibllee U3 3THX 3HAYEHHUIA.

. 2rn T
log, sin—+2log, tg—
3. Bsmuucoute 4 3 3

4. CymMa nepBbIX BOCbMHU WICHOB apH()METHYECKON NPOrPECCHH paBHA
156, a cymMa mepBEIX LIECTH 4WieHOB pasHa 87. Halitu aeBATHIH uieH
MPOTPECCHUH.

5. Haiitu pemenne ypasmenms 9° ' =3.27*"', ynoenersopsiowee
2x+1

ycnosuto log, ;| log, , > 0.

2
6. Pewnth HepaBeHCTBO log: )H—Ilog5 x| < 2. B orBere ykazare konwu-
YECTBO LENbIX 3HAYEHUH X, YIOBIETBOPSIOMNX 3TOMY HEPaBEeHCTBY.

1
7. Haiitn HauMeHbIIee 3HaYeHHe QYHKUUH y =4x+—=—3 Ha OT-
Jx
1

peske | —, 1
9

8. Haiitu xopHu ypaBHeHHS cOS8x — 4sin6x — cos4x = 0, npunan-

T Sm
Jexaue oTpesky | —, — |. B orTBere ykaszaTh CyMMy 3THX KOpHe# B
rpamycax. 2

9. CropoHa KBazgpaTa, BIMCAaHHOTO B NPSIMOYTOJBHBIA TpPEYTONLHUK,
NpAMOM yroa KOTOPOro COBMNAAaeT C OJHHUM M3 YIIOB KBaipara, paBHa 1,5.
Haiitu nnomane TpeyroibHUKa, €CIM CyMMa JUIMH ero KaTeTOB paBHa §.

10. Anodema npaBUIBHOH 4eTHIPEXYTOAbHON MHPAMHIbl BABOE OOJbLIE
ee BhicOTHl. HaliTu paguyc Iiapa, BIHCAHHOTO B MHUPaMHIY, €CIH €€

CTOpPOHA OCHOBaHUs paBHa 2 + \/3 .
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Bapuanm 3

1. Hmeercs 200 r cnaBa, comepiKaliero 3010T0 ¥ cepebpo B OTHO-
menuy 2 : 3. CkosbKo rpaMMOB cepebpa Hajqo 100aBUTH K 3TOMY CILIABY,
4yT0o0Bl HOBBIH cruiaB coxepxkan 80% cepebpa?

2. Haiitu 3Ha4eHus a, IPH KOTOPBIX COBMECTHA CHCTEMA YPABHEHMI
{ 2ctg’x+1=5a 3"V,
| 223 =30 dcrg’x.

B orBere ykazarb HaMMEHbIIEE U3 3TUX 3HAUYEHHH.
. 3n n
3log, snn7—|0g3~cosg
3. Bemucaurs 81 ¢
4. CymMa nepBbIX A€BSTH WICHOB apH(METHIECKON NPOrPECCHH PaBHA
171, a oTHOLIEHHE AECATOrO M YETBEPTOro WICHOB PaBHO 2,6. HaiiTu naTeiii
YJIeH MPOrPeCCHH.

2
2x"-x _

5. Ha#tn peuenue aBHeHHA 49 B A TIOBJIETBOPSIOIIEE
p yp s Y p

2x+3

ycnosuro log | log, ¢ <0.

x+1

2
6. Pemmth HepasenctBo logj x—3>2log, x|. B orBere ykasarthb
3 3
HaWMEHbILEE LENOE 3HAUYEHHUE X, YAOBJIETBOPSIOLIEE ITOMY HEPABEHCTBY.

1
7. Haiitn HauGonbinee 3uauenne GpyHKkumn y = 4x> +——3 Ha oTpe3ske
x
1
=1
4
8. Haiitu xopens ypaBHennii sin 3x —cos3x = —/2, nexxamuii Ha OT-
n 9=n
peske —4— I OTBeT yka3aTb B rpajycax.
9. Haiitu cropony AC tpeyronbhuka ABC, eCiu W3BECTHO, YTO MEAUAHA
BD Tynoro yrna B tpeyronsauka ABC paBHa 2\/6 , TUIOIIaAb TPEYroJb-
Huka BCD paBHa 5\/-6— , & ZABD — npsamoii.

10. Pagnyc mapa, ONHMCaHHOTO OKOJNO MPaBUIIBHOM YETHIPEXYTrOIBHOMN

IMpaMu/bl, paBeH \/5 HaiiTi CTOpOHY OCHOBaHHs NMUPAaMH[BI, €CIIH YO
MEXIy ee OOKOBOH I'paHbIO M IJIOCKOCTBIO OCHOBaHHs paBeH 60°.
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Bapuanm 4

1. K 5 xr cnnaBa nuHKa ¥ onoBa nobasunu 4 xr osnosa. Haiitu
NPOLEHTHOE CONEepXKAaHUE IIMHKA B IEPBOHAYAJILHOM CILIABE, €CJH B HOBOM
CIUIaBe LIMHKA CTaJ0 BJABOE MEHBLIIE, YEM OJIOBA.

2. Hailitu 3Ha4€HHS a, TIPH KOTOPHIX COBMECTHAs CHCTEMa ypaBHEHHIA
3”"{2 -2= 4a —Sin2 V»
-6 - 4sin2 y= S5a- 32”2.
B orBeTte yka3arh HauOoJbIIEe U3 ITHX 3HAYEHHIA.

T

Iogzsin—2—n—log 8 3

3. Bermcmmts 16 s

4. IllecToif uneH apudmMeTHUECKOH NMporpeccuu paseH 25, a cymma u3
BOCBMH WIEHOB paBHa 156. Halitu cempMoii uneH mporpeccun.

5. Haiitu pemenue ypaBHeHus 25° * =0,2.5, ynosnersopsiomee
p Yp Y. p

3x+1
ycnosuio log - | log, , —— |>0.
' Tox+1

2
6. Pemurs HepaBeHCTBO 10g0,5x+l10g0'5 xl>6. B otBere ykazatb

HauMEHbHIEE LEJI0€ 3HAYEHHE X, YIOBIETBOPSIOLIEE 3TOMY HEPABEHCTBY.
o 2 \/"
7. Hatitn naubonemee 35auenne QyHkuun y = 2x° —+/x + 6 Ha oTpes-
1
Ke|—, 1.
9
8. Haiitu xopHu ypaBHeHHs sin 4x + 3 cos 3x — sin 2x = 0, npuHagIexa-

T 5m .
e OTpesky | —, — |.B orBeTe ykasarb cyMMy 3THX KOpHeii B rpamycax.
4’ 4

9. Tlnomane mpsAMOYTOJBHOrO TPEYroibHHKA paBHAa 6, a IUIOMAb
BIIMCAHHOTO B HErO KBajpaTa, OJMH M3 YIJIOB KOTOPOTO COBMAAET C Ips-

144
MBIM YTJIOM TPEYTOJbHUKA, paBHA —4; Hatitn Gonblmii KareT TpeyronsHHUKa.

10. Anodema npaBHIbHOH YETHIPEXYroJbHOM MUPaMHIBI BABOE GobIe

CTOPOHBI OCHOBAaHHMS W paBHa 24/15. Haiitu pammyc mapa, BOMCaHHOTO B
MHpaMumy.
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Bapuanm 5

1. K pactBopy, conepxkauiemy 39 r conu, moGasumu 1000 r Boas
NoCcJIe Yero KOHUEHTpauus coind yMeHbmunace Ha 10%. Haiitu neprona-
YaNbHYI0 KOHLEHTPAIHIO COJH B PacTBOPE.

2. Haiity 35aueHHs @, IpH KOTOPBIX COBMECTHA CHCTEMA YPaBHEHMIA

6-2° +2=4a-siny,

3+x7

Ssiny+10=a+2"" .

B orBete ¥YKa3aTb HAUMEHBIIIEE U3 ITHX 3HAYEHHH.

. 3m T
logg sin—-log, 1g—
4 3 3

3. Bebuncnuts 64

4. lllectoii unen apudmeTHYeCKOH MporpeccHH paeeH 23, a cymma
NEPBLIX BOCEMH 41€HOB paBHa 136. Haiith ceabMoii unen nporpeccHu.

1 o
S. Haiitu pemenue ypasnenns 2° ' =0,5-8°", yroenersopsowee

2x-1
+1

> 0.

ycnosuio log, | log, 5

2
6. PewnTts nepasenctso log) +|log, x| > 2. B oTBeTe yKa3aTh HAaUMCHb-

3 3
mec neysoe 3HavyeHue X, yAOBIETBOPAIOINEE 3TOMY HEPaBECHCTBY.

o 2
7. Haiitu nHauMeHbluee 3HaueHHE GYHKUHH y =x —4+/x +2 Ha OT-

1
eske | —, 4
P 4

8. Haiitn xopenb ypaBHeHus cos 3x +sin 3x = \E , IeKanMi Ha oTpeskKe

it 9n
—4—, T . OTBeT ykasaTh B Ipajgycax.

9. Ilnomane Tpeyronshuka ABC pasHa 12. M3 BepuiMHbl TYIOro yria
B mpoeenena meanana BD, nnuna xotopo# paeHa 3. Haiitu cropony AC,
ecH £ ABD — npaMoH.

10. Cropona ocHOBaHHS NPABHIBHOH YETHIPEXYTONBHOM MUPaMIIE! PaBHA

2+/3, a yron HakioHa GOKOBOH I'paHH K IUIOCKOCTH OCHOBaHHA paBeH 60°.
Haiitu panuyc mapa, ONMCaHHOTO OKOJIO MHPAMMIBL.
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Bapuanm 6

1. Ckonpko rpaMMOB 010Ba Hafo A00aBUTH K 3TOMY CIUIaBy, €CIH
NPOLEHTHOE COJepKaHHE B HOBOM CIUIABE CTaNo paBHBIM 60%.

2. HaiiTy 3Ha4eHHs a, TIPH KOTOPBIX COBMECTHA CHCTEMa ypaBHEHHI
1

2“*‘1 +1=4a-2cosy,
1
4cosy+2=3q+2%.
B oTBeTe ykasathb Haubonbliee U3 ITHX 3HAYECHHH.

log sin-3-£—7log cos™
3. Bemumcmurs 27 V4 4

4. CymMa nepBbIX J€BATH 4ICHOB apU(pMETHYECKOW NMPOrpeccHy pas-

Ha 198, a oTHOmIEHME NEBATOrO M LIECTOrO YIEHOB PAaBHO E Haiitu
IIATHIN YNE€H MPOrPECCHHU. 9
5. Haiitn pemenue ypasHenus 7+ -x-1 :_1_,492*'—3, YAOBJIETBOPSIO-
IIee YCIOBHIO 3x+1
Yy log, ;| log, , > 0.
x—

2
6. Pemnts HepaBeHCTBO log2 x+ }logz xl <6. B ortsere ykasaTh
HauboJbLIeE LENOe 3HAYCHHE X, YAOBIETBOPAIOLIEE STOMY HEPABEHCTBY.
16
. 2
7. Haiitu HanGousbinee 3HayeHne GyHKUMH Yy =x +——6 HA OT-
peske [1, 4]. X
8. Haiitn xopHM ypaBHeHHst cOs6x—5sin4x—cos2x =0, npunamie-

T 4n
HKallpe OTPe3Ky ; s -5— . B oTBeTe ykasars cymMMy 3THX KOpHEii B rpagycax.

9. Pa3sHOCTh ANMH KaTeTOB NPSAMOYTOJNLHOTO TPEYroJbHHKA paBHa 2.
Haiitn ero runorenysy, eciu AMaroHaab BIIMCAHHOTO B TPEYTONbHUK KBa-
paTa, OIMH U3 YIJIOB KOTOPOIO COBNANAET C HPSMBIM YIJIOM TPEYTOJILHHKA,

242
-
10. Pamunyc mapa, BIHCAHHOTO B [PAaBUJIBHYIO YETHIPEXYTOIBHYIO Hpa-

paBHa

MUy, paBeH /5 — | . HaiiTu BBICOTY MHpaMuIbl, ECII OHA PaBHA CTOPOHE
OCHOBAHHWUSL.
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Bapuanm 7

1. K 48%-HoMy pacTBOpY CepHOW KHCIOTHl 100aBuiu 50 © 4HCTOM
CEPHOI1 KHCJIOTH, NI0C/IE YEero KOHIEHTpalus pacTBopa craja paBHOH 60%.
Haiitn nepBoHayanbHBIi Bec pacTBopa (B rpammax).

2. HaliTu 3HaueHus a, IPH KOTOPbIX COBMECTHA CHCTEMAa YpaBHEHHIl

2”\/; -4 =3a-cosy,

3cosy+3=22+‘/;—a

B orBeTe yka3arh HauOoJblllee U3 3THUX 3HAYEHHUI.
s T
log 5 ctg=—2log , tg=
og 5 ctg~2log % e
3. Bremucnuts 8 ;

4. CymmMa usneHOB apupMeTH4YecKoil nporpeccuu pasHa 210, a oTHo-
UIeHHEe JEBATOrO M BTOPOrO WIEHOB paBHO 6. HalTH KONMYECTBO WIEHOB
NPOrpecCHH, €CIU €€ Pa3HOCTh paBHaA 4.

Xz— 1 X
5. Haiitu pemenue ypaBHenus 27 = =—-3", ynoBiueTBopsiollee
9
2x+1
ycnoBHio log, | log, ¢ 1 <0
+

2
6. Pewmnts HepaBeHCTBO log) x + 3|log3 x| < 4. B oTBeTe yKka3aTb KOJIH-

YECTBO LIEJIBIX 3HAYEHUH X, YAOBJIETBOPAIOIIUX 3TOMY HEPABEHCTBY.

2
7. Haiitn HauMmeHbluee 3HauYeHHE QYHKUMH y =x+-——4 Ha OT-

1 Jx

peske | —, 4
| 4
8. Haiitu xopeHb ypaBHeHus sin3x —\/5 cos3x = =2, nexaluii Ha oT-
S5t 3n
peske 7, 7 . OtBer ykazaTh B rpagycax.

9. U3 BepumHsl Tynoro yra B tpeyronsauka 4ABC nposeiena MeauaHa
BD. Haiitu nnomans Tpeyronsuuka ABC, ecnu juda BD pasna 4, anuHa

AC paBHa 8\/5, a LABD — npsaMoii.

10. Paguyc mapa, onmMCaHHOTO OKOJNO NPaBHIBLHOM YETHIPEXYTOJBHOM
nupaMuisl, paseH 9. Halitu BeICOTY nmuMpamubl, eciid oHa BABOE 6Gonblie
CTOPOHBI OCHOBAaHHS.
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Bapuanm 8

1. K 5 kxr cnnaBa mMeau u onoBa nobOasunu | xr meau. Hailitu
IPOLIEHTHOE COIEep)KaHHEe MEIH B NMEPBOHAYaJbHOM CIJIaBe, €CJAM B HOBOM
CIJIaBE MENH CTajo BABOE OOJbIIE, YEM OJIOBA.

2. HaiiTi 3Ha4eHUs a, TIPH KOTOPbIX COBMECTHA CHCTeMa ypaBHEHHH

coszx——2=4a~3”‘ﬁ,

2+ 2
3 P —6=5a+4cos” x.
B oTBeTe yka3zaTh Haubosbliiee U3 3TUX 3HAYCHHH.

n b1
log; ctg——log | cos—
T
3. Bemuciuts 625

4. CyMmMa 4eTBEpTOro M CeAbBMOr0 WIECHOB apH(MeTHYeCcKoH nporpec-

CUH paBHa 42, a UX OTHOLIeHHE paBHO —. HaliTu cymMy Hapsay BOCbMH
YJIEHOB TPOrPECCHH. 9

2
5. Haiftn pemenue ypasuenus 4° ° =0,25-2""" | ynosnersopsiomee
p yYp Yy p

2x+1
+1

<0

ycnosuio log, , | log, s

2
6. Pemmnts HepaBeHCTBO log; x —|10g3 xl < 2. B orBere ykazarh KoJH-

YECTBO LIENBIX 3HAYCHHUH X, YOOBJICTBOPAIOIINX 3TOMY HEPABCHCTBY.

. , 2
7. Halitu HanMeHbIlee 3HaueHue GyHkuuu y = x° +——4 Ha oTpe3ke
x

=, 2
2

8. Haiitu xopeHb ypaBHEHUS \/5 sin3x —cos3x =2, nexamuii Ha OT-
3n Tn
peske | —, — |. OTBeT yKa3zars B rpaxycax.
2 4
9. M3 BepmuHB Tynoro yria B tpeyroiasHuka ABC, nnowmans

Kkoroporo pasHal8, npoeeneHa Beicota BF u Menuana BD. Haidtu anuny

BelCOTBI BF, ecnu anuHa BD paBHa 3\/—2_, a LABD — npsmoit.

10. CropoHa OCHOBaHHMS NPaBUNBHOIN MUPAaMUIbI BABOE MEHBILE €€ Bbl-
cotel U paBHa 4. Halitm paguyc wapa, ONMCaHHOrO OKOJO HHPAMHMIIEIL.
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Bapuanm 9

1. Ecnm TpeTs pe3epByapa HamoJHHUT nepBas TpyOa, a OCTaBILYIOCS
4acTh — BTOpas, TO OH HanoaHHUTCs 3a 1 wac 57 muH. Ecnu xe, Haobopor,
TPETh PE3EPBYyapa HAIOJIHUT BTopas Tpy0a, a OCTaBIIYIOCS 4acTh — MepBasd,
TO Ha €ro 3amoiHeHue notpebyercs Ha 9 mMuH Gonbire. Ha ckonbko mpo-
LIEHTOB TPOMYCKHAsA CHIOCOOHOCTH NepBoH TPyObl MEHBILE MPOMYCKHON CITO-
co6HOCTH BTOPOH?

2. Haiitu cymMy KOpHei#l ypaBHeHHS
(log, x~2-log, 4-1)-V5x+4x> —x* =0.
3. Ilpu xaxoMm 3HAYEHUH g NpAMas y = ax + 9 ABNAETCA KacaTenbHOM

K napa6one y = a+10x— x> ?

20-3* 7.3
+

4. PemuTh HEPaBEHCTBO — —_—
3-1 3-10

>27. B ortBeTte ykasarp Ha-

HMCHBILEE LEJI0C PELICHUC.

5. llepumerp paBHoGenpenHoro tpeyronsuuxa 4ABC (4B = BC) pa-

4
BeH 48, a tgA= -3- Haiitu paguyc onucanHON OKpYXHOCTH.

6. Pemmrs ypaBHeHue cos3x—lcos xI = 0. B orBere ykazats B rpa-

. S5t 9=

JyCcax CyMMY KOPHEH, NpHHaIIexalux OTpe3Ky | —, —
4 4

7. Haiitn HanGoneiee 3HaUeHNE 06BEMa NIPABUILHOM 1€ CTHYTONBHOI
nupaMHIBl, ariodeMa KOTopoil paBHa 6.
log 1 cos%—}log4 sin}g
8. Bemmcmure 81

9. Tlpu Kakux 3Ha4eHHAX p HEPABEHCTBO 4 px” +16x + p > 0He umeer
peuennii? B oTBeTe ykasarh HauGonbluee 3HAYEHHE P.

10. Haiitu nnomans Gurypsl, 3agaBaeMoii Ha IJIOCKOCTH MHOXECTBOM
pELIEHHH CHCTEMBl HEPAaBEHCTB

y* -16<3x(2y-3x),
>yl
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Bapuanm 10

1 s
1. Borucmmrte éiﬁ-£+ﬁ dy?2-x?1| ecin x=]0g§2,

y=log;, 12,5.

2. PeluTh HEpaBEHCTBO \/x2 -3x+ \/3 +2x— x> <Af3x -3

3. Haiitn pemenus ypaBHeHHs (6 sin” x —sin x — 2)\/ctgx =0, npuHaj-

9 TIn
JIeKaIIHUe OTPE3Ky [—-—, — |. B orBere ykazarh UX KOJIHYECTBO.
4 2

4. Haiitn HauMeHblllee 3HaYCHHE (YHKIMH f (x, y) =x-logg 5+ 2y,
5x+1 . 2y2—2y+2 =20
20%.8" = 47,

€CIIn

+9

13x
5. Pemuts HepaBeHCTBO ———< x + 3. B oTBere ykasarh HanMmeHb-
x+35
1Iee LEeJIoe pelIeHHeE.
log, (2a - x)> -1,

6. Ilpu xakux 3HAYEHHUSIX d CUCTEMa HEPABEHCTB
|x - a|<2.
HMeeT eIMHCTBEHHOE peleHue?

7. Halitu HauGonbliee 3HaueHune GyHKUUH | (x) = cos2x + 2sin x

T
Ha OTpe3Ke | —, T
2

8. Ha usroroBnenue onHoit paguonamnsl tuna 4 pacxoayercs 0,2 r
cepebpa u 1,6 r Mmenu. Ha usroroBneHue OJHOW paauMOJiaMIIBl THIIA
B — 1,2 r cepebpa u 0,8 r Mmeau. CKONBKO U3rOTOBMJIM PAaMOJIaMIl TUIIA
B, ecnu Bcero usrotoBuan 100 panuonamm, npy 3TOM M3pacxomoBajld MeHee
75,2 T cepebpa u menee 116,4 r menu?

9. B npsmoyronsHOM TpeyronpHuke xaretr BC = 15, a rumorenysa
AB = 17. Touka E nenuT THIOTEHY3y NOroyiaM, a Touka D IenuT Karer
AC Tak, yto AD : DC =3 : 1 . Haiitu kBaapar aauHsl otpeska ED.

4
10. B map BmMcaH LMIMHIp, BHICOTA KOTOPOTO paBHa — paauyca
mapa. Halitu oTHOIIeHHe 0ObeMa 1apa K 00beMy HHIHHIpA.
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Bapuanm 11

2 2

3 1 3

X +2-Yxy +4y J2-32 ] ecmm  x=log8l,
\3/x_4—8y-\3/} y

1. Brmumcaute

y =log, 64.

2. Pemuth HEpaBEHCTBO \[xz -1+ \/5 —x-x">1 —\/;c_.

3. Haiitu Bce peuleHHs ypaBHEHHS (3-tg2x+ tgx—Z)-\jcosx =0,

3n
NpUHAIeKaIHe oTpe3Ky | —, 37 |. B oTBeTe ykazaTh MX KOJIHYECTBO.
2

4. Haiitu Haubonpuiee 3HaueHHe GyHKUUM f (x, y) =2x" - y-log, 3,

2x2+l 3 o4
€ciu
2. 3,\-+y+1 _ 6.\'+1
2
1x™ +3x-17
5. Pemnts HepaBeHCTBO ———— > 3x. B orBere ykasarb Ha-
HMEHBIIEE pelleHuE. 2x-1

logl (x—3a)> -3,
2

6. Ilpu KakHX 3HAUEHUAX @ CHCTEMa HEPABCHCTB
|x—24|>9.

HE NMeECT pemermﬁ? B otBete YKa3aTb HAUMCHBIICC 3HAYCHUEC A.

1
7. Haiitu HamMeHbllee 3HaveHHe OQyHKOUA f (r) = \/_2_ sinx ——X
2
Xcos2x +1 Ha orpeske [0, n]‘

8. Tlo nepBoii TEXHONOTHH HA U3TOTOBIIEHHE 5 J€Taell 3aTpaunBaeTCs
3 xr meramuia U 4 kBr.u snexrposnepruu. ITo Bropoii TexHONOrMHM Ha
M3TOTOBJIEHME 8 TAaKHX )Ke JeTayiel 3arpaunBaercs 14 kr metauia u 6 kBT-u
31eKTpo3Hepruy. CKOIbKO JeTaseil H3rOTOBUIIHM 110 BTOPOI TEXHOJIOTHH, ECIIN
UX H3rOTOBMIM B 5 pa3 Oounbllle, YeM IO MEPBOH, MPH 3TOM 3aTPaTHIIH
MmeHee 94 xr Metanna u 6onee 45 kBr-u anekrposneprun?

9. B paBnoGenpenHom tpeyronbHuke ABC ocHoBanue AC = 18, a
Beicota BD = 12. Touka E nenut cropony AB Tak, uto AE : EB =2 : 1,
a Touka D neaut cropony BC Tak, uro BD : DC = 2 : 1. Haiitn kBagpat
IUIMHBl oTpe3ka ED.

10. O6pazyromas KOHyca OTHOCHTCSI K PaiiyCy €ro OCHOBAaHMA Kak 5 : 3.
B xomyc Bnucan map. Haiitu oTHOlIeHHe o6beMa mapa K 06beMy KOHycCa.
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Bapuamm 12

1. Ecnn nonoBuHy nosst BCHALIET NEPBBIH TPAKTOP, & OCTAIBHYIO IMOJIO-
BHHY — BTOpOH, TO moie Oymer BcmaxaHo 3a 3 uaca 45 muH. Eciu ke
NEepBBIH TPaKTOp BCHAIIET TPETh IIOJA, @ OCTABUIYIOCS YacTb BCAIUET
BTOpOH, To moye Oymer BcmaxaHo 3a 3,5 wyaca. Ha CKONBKO NpPOLEHTOB
NPOM3BOAUTENBEHOCTh BTOPOTO TPaKkTOpa OOnblIe MPOU3BOIUTEIBLHOCTH
nepBoro?

2. Haittu cymMMy KopHe# ypaBHEHHS

Vx® —6x> +5x - (logg x—=2-log, 6+1) = 0.

3. Ilpu kakoM 3HaYEHWH @ OpsAMast ¥ = aX — 1 SBISETCA KacaTelbHOM

K napabone y = x*+8x—a?

92" 52°
+—
2'-9

4. PewmnTth HEpaBEHCTBO <14. B orBere yka3aTb Hau-

Gonbluee Lenoe pelieHue.

5. Inomane paBHOGeapenHoro tpeyronbuuka ABC (4B = BC) pas-

Ha 108, a tgA=0,75. Haiitu paguyc BIMCaHHON OKPYKHOCTH.

6. Pemmth ypaBHeHHE tg 3x—|tg xl =0. B orBeTe ykaszarh B rpagycax
. St 9nm
CyMMy KOpHEH, NpUHaIeKalMX OTpe3Ky | —, —
4

7. Haiiti Hanbornblee 3HaUEHHE 00beMa MPABUIIBHON YETHIPEXYTONbHOM
nupamuasl, 60KoBoe pebpo KoTopoit paBHO 34/3.

log, ctg£+3log4sin~5—n-
1786 6
8. Bbmuenuts 2 3

2
9. Ilpu xakMx 3Ha4E€HHAX p HEpPaBeHCTBO px —2x+ p<0 He umeer
pemennii? B oTBeTe yKka3aTh HaUMEHbLIEE Lie]0e 3HAUEHHE p.

10. Haiitn nnowans Gurypsl, 3anaBaeMoii Ha MIOCKOCTH MHOXECTBOM
pELICHUH CUCTEMBI HEPABEHCTB

x* —144<5y(2x-Sy),
<]
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Bapuanm 13
1. Ilpu xakoMm 3HaueHun x umcna 5.4, 1-47", 14+29-47" sBns-
IOTCSl TIOC/IEA0BATEBHBIMA YWIEHAMH T€OMETPUUECKOH TIPOrpeccHi?

.3 3 .
2. Bemucauts Sin” o+ cos” @, ecau sina+coso = 0,8.

3. Uepes Touky 4 (5,1) mpoBeneHa kacaTenbHas NpsiMas K KpUBOW
y ~13—x* =0. Haiitn CyMMy KOOPIAMHAT TOYKH KacaHHs.

4. Typuct npeomonen 20 kM. Ilpu 3toM | wac oH mpoexan Ha
Bejocumnene, a 2 vaca npomwen nemxoM. Haiitu ckopocts Typucra
Ha BEJIOCHUIIENE, €CIIH KaXAblH KHJIOMETP Ha BEJIOCHIIElE OH MPeooJieBall
Ha 10 MHH ObICTpee, YeM MeuIKoM.

x+1 2
5. Pemuts ypaBHeHue log ﬁ?+2-10g9 (x—7) =2. B orBere yka-
X
3aTh HAMMEHbLIEE PElLIEHHE.
6. Ilnomans npsAMOYTroIBHOTO TPEYroNbHUKA PaBHA 3, a THIOTEHY3a —

v/13. Halitu paccTosHpe OT BEpIIMHBI IPSMOTO yIiia 10 MEIHAHBI, IPOBE-
JEHHOH K OoNblIeMy KAaTeTy.

7. PemmTs HepaBeHCTBO 'x +l‘ —‘x —3|>x. B otBere ykazars Han6osb-

niee pelICHHUEC.

2
2-cos-£+8-sin£—5=0,

8. Pemmts cucremy

B orBete ykasath Haubosbliee pelnieHue.

9. B wap BnucaH koHyc HauGonbuiero obbema. Haiitu oTHomeHnue
obbema mapa k o6beMy KoHyca.

10. Ilpu xakux 3HaYEHHUSIX d ypaBHEHHS X - (a + 3)x+ 2a+2=0mu

X+ (a + 3) x+4a—4 =0 uMeror obwmi Kopens? B oTBeTE ykazaTh cymmy
HalJCHHbIX 3HAUYEHHUH a.
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Bapuanm 14

1. Ecnu yerBepTh OacceiiHa HaMOJHUT nepeasi TpyOa, a OCTaBLUYIOCS
4yacTb — BTOpasd, To OacceilH HanonHuTcs 3a 2 yaca 6 muH. Ecnu xe,
HaobopoT, yeTBepTh OacceiiHa HAMOJHUT BTOpas Tpyda, a ocTaBLIyHOCS
4acTb — MEPBasi, TO Ha 3aroiHeHHe HacceliHa rnorpedyercs Ha 12 MUH GorblLe.
Ha cxonbko MpoLEeHTOB MpornyckHas criocoOHOCTh BTOPOU TpyObl Goiblie
MPOIMYCKHOM Cr1I0cOOHOCTH NepBOiA?

2. Haiitu cymMy KOpHeil ypaBHEHHUs
(logs x—2-log, 5-1)-V3x+2x’ —x" =0.

3. TIlpu xakom 3HayYeHWu a mpsMasi y =ax+3 SBJISETCH KacaTelbHOM

2
K napabone y =a+4x—x"?

25" 3.5
+
55-1 5°-8

4. PewnTbh HEpPaBEHCTBO 2>35.B oTBere ykaszaTh Hau-
Oonbliuee Lienoe peuieHue.
5. B paBHOOGenpeHHOM TpeyronbHuke 4 BC BbiCOTA, MPOBEAEHHAS K

24
ocHoBaHuto 4 C, paBHa 16, a tg B =—.HailiTu paamMyc onucaHHoi Ok-
PYKHOCTH. 7

6. PeuwnTh ypaBHeHue sin 3x+|sin x|=0.B OTBETE yKa3aTb B rpa-

3 In
Jycax CyMMY KOPHeW, MPAHAUIEXALUX OTPE3Ky | —, —
4 4

7. Haiitn Hanbonbluee 3HaYeHre o0beMa MPaBUIbHOM TPeyrobHOM
nUpamuzbl, anodema KoTopoii paBHa v 3.

logs cos%‘logz sin%
8. Bbmucmts 9

2
9. Ilpu xakuX 3HAYEHHSIX p HEPABEHCTBO px +4x+4p >0 He uMeer
petueHunii? B oTBere ykas3arh Haubosblliee 3HAUEHHE p.

10. Haiiti nnoiaap ¢Urypsl, 3a1aBaeMoii Ha MIOCKOCTH MHOXECTBOM
PELLUEeHNH CUCTEMbI HEPABEHCTB

y2 —-9<4x(y—x),
2l
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Bapuamm 15

1. Ecnu nBy3HayHOE 4YHMCIIO pasfeNnuTh Ha cymMmy ero uudp, To B
4YaCTHOM NOIy4uTcsd 5 U B octatke 3. Ecnu e 3T0 4nC/IO pa3nenuTts Ha
npousBeNeHne ero nudp, ToO B 4aCTHOM moiyudrcs | W B ocratke 22.
Haiitu 310 "ncno.

2. Haiitu cymMy KopHE# ypaBHeHUs

2 2x 2x
(x —-5x+5)-10g5?= IOgS?.

3. Haiitu pasHocTh Mexay HaAHOONBUINM U HAHMEHBIIUM 3HAYEHUAMU

byHKUIMU f(x) =cos3x—-9-cosx+4 Ha orpeske [0,7r].

4. Ilpu xakux 3HAYEHUSAX @ YpPaBHEHHE (4—x)-’6-—x‘+a =0 umeer

€AUHCTBCHHOC pemeﬂne? B otBete YKa3aTb HAUMEHBIUICEC LICJI0€ IOJIOXH-
TE€JIBHOC 3HAYCHHUE a.

5. B npsAMOyronpHOM TPeyroabHHKE TOUKa KAaCaHHUs BIHCAHHON OKPYX-
HOCTH JIEJIMT TUIIOTEHY3Y Ha OoTpe3ku 5 u 12. Halitu Gonpmnii karer Tpe-
YrOJbHHKA.

6. B wmap Bnucan xonyc obvemoMm 3 n. Haiitu panuyc wapa, ecnu
OOKOBas MOBEPXHOCTH KOHYCA B Ba pa3a GoJblIE IJIOMIAAN €r0 OCHOBAHHUS.

7. Haiitn MeHbIIMHA KOpeHb ypaBHeHus 11x + Vxl #11x+26 = —6—x°.

8. Pewmwmrs HepaBencTBo log e
T 2x+

Hree LeJo€ OTpULATEIbHOC PEIICHUE.

< 4. B orBete ykas3arb HauGob-

“ 2 T
9. Haiitu kopHu ypaBHeHus 3-ctg”| mx+— | =1, npuHagnexamue oT-
pe3ky | ——, — |. B oTBere ykaszaTh MX KOJIHYECTBO.

10. Haiity ruiomans (urypel, 3ajaBaeMoii Ha MIOCKOCTH MHOXECTBOM
PELIEHHH CUCTEMbl HEPAaBEHCTB

y+3x20,
y—-5x-8<0,
x<1.
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Bapuanm 16

1. Ecnu nBy3sHa4HOE YHCIIO YMHOXHTB Ha CyMMy ero uudp, To mnosmy-
yutca 814. Ecnu xe n3 Hero BeiMeCTb 27, TO NONYYHUTCA ABY3HAYHOE YHC-
JI0, 3aMMCaHHOE TeMH ke nudpamu B o6paTtHoM nopsake. Haiitu 310 uncio.

2. Haiitu cymMy kopHeil ypaBHEHHS
(x* ~17x+65)-|logs =| = 5-log; ~.
8 8

3. Haiitu pa3HOCTh MexIy HauGONBIIMM U HAUMEHBIUMM 3HAUYCHHAMH
.2 3n
byHKIMH f(x)= 2sin"+2cosx+1 Ha otpeske | O, —2— .

4. TIpu Kakux 3HAYEHHAX d ypaBHEHHE |x+3|-(x—3)+a =0 umeer
poBHO 3 pemenus? B orBere ykazars HauGonblliee Ie0e 3HAYEHHE q.

5. T'unoreHysa npsMOYTroNBbHOTO TPEyroNbHHKa paBHa 20, a paauyc BIH-
CaHHOH OKpYHOCTH — 4. HaiiTn GosbLinii KaTeT TpeyroabHUKa.

1
6. Ilap paguyca T BIKCaH B KoHyc. O6pasyromas KoHyca BHOHA
T

U3 UeHTpa mapa nox yrnom 120°. Haittn miomans 60koBoi noBepXHOCTH
KOHYca.

7. Haiitu Gonpmmii KopeHs ypaBHeHHs x- + x> —19x +86 = 19x— 66.

35-x° 1
8. Pemmuts HepaBeHCTBO 10gw—————>——2-. B otsere ykasarh Hau-
x

6osblee nenoe peUICHHUE.

. . T
9. Haiitu xopHH ypaBHEHHUA 2-sin’| mx+— |= 1, npunaanexamue oTt-
pe3ky | —, 2 |. B oTBere ykas3aTb MX KOJHYECTBO.
2

10. Haiitn momanes Qurypsl, 3agaBaeMoii Ha MIOCKOCTH MHOXECTBOM
pELIEHUH CHCTEMBI HEPABEHCTB

(y+2x)-(y—-4x)>0,
I<y<s.
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