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IIpeaucioBue

B mepmoit wacTu JAHHOTO TEKCTA MEPEYUC/IEHBl OCHOBHBIE TEOPEMBI
IIIKOJIBHOT'O KyPCa N€OMETPUU U HEKOTOPBIE KJII0UeBble (haKThl, KOTOPbIE Oy-
YT TOJIE3HBI TE€M IIKOJIbHUKAM, KOTOPBIE HOOPOCOBECTHO yYATCH B IIKOJIE
U XOTeJin OBl HAYYUTHCS PeIIaTh OoJiee-MeHee COepPKaTeIbHble I'eOMeT-
pudeckue 3asaun. Bce 3Ty pakTbl HE BBIXOAAT 3a IPEIEJIbl IIKOJIbHOM
[IPOrPaMMBI U COJEPXKATCSA MPAKTUIECKU B JIFOOOM IITKOJBHOM yUYeOHUKe
(unorga B Buge 3aza4). [lepBasg 9acTb MOXKET CJIY2KUTH HAMATKOM 10 reo-
METPHH JJjIs IOCTYHAIOMNX BY3bI, /i€ K A0UTYPUEHTAM HE IPEIbIBJISIOT
TIOBBINNIEHHBIX TPeOOBaHU M0 MaTeMaTuKe. TaKuxX By30B OOJIBITAHCTBO.

Bropasi wacTb cocrouT u3 3aja4 MMOBBIIIEHHON TPYIHOCTH. JTO

a) U3BECTHBIE KJIACCUIECKUE 33Ja9U M TEOPEMbI 3JIEMEHTAPHON reoMeT-
puun, He BOIIEIINNE B NIKOJIbHBIE YICOHUKH;

6) KpacuBbIe 381291 MATEMATUIECKUX OJIUMIIAA]] PA3HBIX yPOBHEI;

B) 3aJla4u, CojiepzKalllie KJIIOUeBble UJIEH;

F) HEKOTOPbIE CTaBIINE JJOBOJIBHO IIOIIYJIAPHBIMU 3a/[a94, B Pa3HbI€ I'OJIbL
[IpeJIJIaraBIIecss Ha BCTYIMUTE/BHBIX SK3aMEHAX B BY3bl C ITOBBIIIIEHHBIMU
rpeboBanusmu o maremaruke (MIY, MOTU, MUDH u . 1.);

1) IPOCTO MHTEPECHBbIE U KPACUBBIE ME€OMETPUYECKUE 3aJIa9H, KOTOPBIE
TPAUIINOHHO IIPEJIATAIOTCH HA 3aHATUIX PA3JIAIHBIX MATEMATHIECKUX
KPY2KKOB.

3ajilaun BTOPOii 9acTh MOTYT ObITh PEKOMEHIOBAHBI TE€M IIKOJHHUKAM,
KOTOpPBIE TPOSIBJISIIOT HOBBIMEHHBI MHTEPEC K NeOMEeTPHUH, JIIOOST peraThb
FeOMETPUYECKIE 33 Ia4M.

[Ipu HEOOXOMMOCTH, TIOAPOOHBIE PeIeHnsT OOTBIMTMHCTBA 38141 IITKOJIh-
HUAK MOXKET HAWTH B U3BECTHBIX KHUTAX:

1) Adamap 2K. Dnemenrapuas reomerpus. Jacts 1. [lnanunmerpus. M.:
Yuanearuz, 1936.

2) Adeaone B., Kumomupcruti O. 3agaunuk no reomerpuu. M.-JL.:
TUTTJI, 1950.

3) IIpacoaos B. B. 3azaun no wianumerpun. M.: Hayka, 1991.

4) Ilpaconos B. B, Illapvieun U. @. 3anaau no crepeomerpun. M.: Hayka,
1989.

5) Hlapwvieun H. @. 3amaau no reomerpun. [Tnanumerpusa. M.: Hayka,
1986.

6) kaspexud . O., Yenuos H. H., Heaom H. M. V36pannbie 3amaqu
u TeopeMmbl 3emeHTaproit maremaruku. M.: TUTTJI, 1954. (Bubmunoreka
MaTeMaTHIECKOr0 KPy2KKa. Boinyck 2 u 3).



4 IIpeaucmosue

[Ipu mogbope 3a1at1 UCIOIb30BaHa KOMIIbIOTepHAasT HH(POPMAITTOHHO-TTO-
HCKOBAasi cucTeMa «3a/1aun», co3/[antasi MOCKOBCKIM MaTeMATHIeCKIM I[EH-
TpoM 1ron, pykoBozacTBoMm U. @. [llapeiruna, a Tak:ke COTPYJIHUKAMU U yUe-
HAKAMH MOCKOBCKOU mKoJbl Nt 57. Cucrema Tak»Ke COIEPXKUT PEIIeHUS
GOJIBIIIMHCTBA, U3 TIPEJJIOKEHHBIX 331a4.



Yactb 1. OcHOBHBIE CBeIeHHS
13 MIKOJbHOI TeoMeTpHui

ILnaaumeTpus

1. IIpu3Haku paBeHCTBa TPEYTOJIHHUKOB.

1) Eciu sBe cTOPOHBI M yrosl MeKJly HUMU OJHOTO TPEYIOJIbHUKA COOT-
BETCTBEHHO PaBHBI JIBYM CTOPOHAM U YIVIy MeXKJy HUMHU JPYTroro TpeyroJsb-
HUKAa, TO TPEYTOJIbHUKU DaBHBI.

2) Ecyin cTropona u jiBa IPUJIEKAIUX K Hell yriia OJHOrO TPEeyroJbHUKa
COOTBETCTBEHHO PaBHBI CTOPOHE U JIBYM IIPUJIEKAIIUM K Hell yIyiaM Jpyroro
TPeyroJjibHUKa, TO TPEeyroJbHUKHU DABHBI.

3) Eciiu Tpu CTOPOHBI OJIHOIO TPEYrOJIbHHKA COOTBETCTBEHHO DABHBI
TPeM CTOPOHAaM JIPYTI'Oro TPEYTroJbHUKA, TO TPEYTOJbHUKUA PABHBL.

2. OcHoBHBIE CBOICTBA U MPU3HAKN PABHOOEIPEHHOT0 TPEYTOJbHUKA.

1) Yruibl ipu ocHOBaHUYU PABHOGEIPEHHOIO TPEYIOJbHUKA DABHbIL.

2) Meauana paBHOOEAPEHHOIO TPEYIOJILHUKA, [IPOBEIEHHAsS K OCHOBA-
HUIO, SIBJISIETCS OUCCEKTPUCOIt U BBHICOTOIA.

3) Eciu gBa yriia TpeyrosibHUKa paBHBI, TO OH PABHOOEIPEHHBIIA.

4) Ecau Meuana TpeyroJbHUKA ABJISIETCS €r0 BHICOTOMH, TO TPEYrOJIbHUK
paBHOOEIPEHHBII.

5) Eciin Guccekrpuca TpeyroJbHUKA sIBJISETCS €ro BBICOTOM, TO Tpe-
YTOJIBHUK PaBHOOEIPEHHBIH.

6) Eciu Menuana TpeyroJibHUKA SIBJISIETCS €10 OMCCEKTPHUCOH, TO Tpe-
YTOJTbHUK PaBHOOEIPEHHBIN.

3. 'eomeTprdeckKoe MeCTO TOUEK, PABHOYJIAJECHHBIX OT KOHIIOB OTPE3KA,
€CTb IIpAMagd, MepIeHTUKYIIpHad 3TOMY OTPE3KY U IPOXOJdAINas dYepe3 ero
cepenuny (CepeIMHHBIA NEPIEHAUKYIISIP K OTPE3KY ).

4. Ilpu3Hakm u cBolicTBa MapaJIEIbHBIX IPSMBIX.

1) Akcuoma mapajutesibHBIX. Uepe3 JAaHHYI0 TOYKY MOXKHO IIPOBECTH
He 6oJIee OIHOI IPsSIMOii, MapaJsIeIbHON TaHHOIA.

2) Ecsin npu niepecedeHnn JByX IIPSIMBIX TPeTbeil 00pa3yioTcsl paBHbBIE
BHYTPEHHHUE HaKpecCT JiexKallie yIvIbl, TO IIPAMbIe I1apaJlIeIbHbI.

3) Eciin nBe npsiMble napaJjulesibHbI OJHON W TOM Ke IPSIMOil, TO OHU
apaJsiIeIbHbI MEXKJLy COOOM.
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4) JIBe upsimMble, IepHEHMKYIISIPHbIE OJHOW U TOW Ke HPIMOIi, Hapaji-
JIEJTTHHBL.

5) Eciin sBe nmapaJuiesibHbIe TIPSMbIE TIepecedb TPeTheil, To 06pa3oBaH-
HBIE IIPU STOM BHYTPEHHUE HAKPECT JIEZKAIINE YTJIbI DABHBI.

5. Teopema 0 cymMMe YIJIOB TPEYTOJIbHHMKA U CJIEJICTBUS U3 HEE.

1) CyMMma BHYTPEHHHUX yIVIOB TpeyroJibHUKa pasHa 180°.

2) Buemmauil yros TpeyrojgbHUKa DPABEH CYMMeE JIByX BHYTPEHHHX He
CMEXKHBIX C HAM YTJIOB.

3) CymMa BHYTPEHHUX YIJIOB BBIILYKJIOIO N-yroJabHUKa pasHa 180° (n—2).

4) Cymma BHEIIHUX YIJIOB N-yroJjbHUKA paBHa 360°.

5) YIubl cO B3aUMHO [IEPHEHIUKYJISIPHBIMU CTOPOHAME DABHbI, €CJIM OHU
0b6a ocTpble Wiu 006a TYIIbIe.

6. Ecsin 6uccexrpuce yriioB B u C tpeyroisauka ABC' nepecekaroTcst
B Touke M, o ZBMC =90° + LA/2.

7. YroJ Mex 1y OHCCEKTPHCAME CMEXKHBIX yTiIoB pasen 90°.

8. BuccekTpuchl BHYTPEHHUX OJIHOCTOPOHHUX YIJIOB IIPH HaPAJIICTHHBIX
MIPSIMBIX U CEKYIIeil MepIeH UKy JISTPHBI.

9. Ilpr3Haku paBeHCTBA IPSIMOYTOJBHBIX TPEYTOJIHHUKOB.

1) ITo aBy™m karTeram.

2) ITo karery u runoremyse.

3) ITo rumorenyse u 0CTPOMY yIULy.

4) Tlo kareTy U OCTPOMY YTJIy.

10. 'eomeTputieckoe MECTO BHYTPEHHHX TOYEK YyIJIa, PABHOYIAJIEHHBIX
OT €ro CTOPOH, €CTh OUCCEKTPHCA YIJIA.

11. Karer mpsiMOyroJIbHOI'O TPEyroJbHUKA, JIeKallUil [POTHB yIya B
30°, paBeH MOJIOBUHE TUIIOTEHY3HI.

12. Eciin KaTeT mpsiMOyrOJIbHOTO TPEYTOJbHUKA PABEH MOJIOBUHE THIIO-
TEeHY3bI, TO YTOJI, IPOTUBOJIEXKAIIUI TOMY KaTeTy, paBer 30°.

13. HepaBencrBo Tpeyroiabamka. CymMma JBYX CTOPOH TpPEYTrOJbLHUKA
6OJIbITIE TPETHEH CTOPOHBI.

14. CixencrBue n3 HepaBeHCTBA TpeyroiasHuKa. CyMMa 3BeHBEB JIOMAHOMN
6OJIbIIIe OTPE3KA, COEJIUHSIONIEr0 HAYAJIO [IEPBOrO 3BEHA C KOHIIOM IOCJIE]I-
HEro.

15. IIpoTuB GoJsibIero yriia TpeyroJbHUKA JIEXKUAT OOJIbITast CTOPOHA.

16. IIpoTuB GoJibIeit CTOPOHBI TPEYTOJIBHUKA, JIE2KUT OOJIBINHIA yTOJT.

17. l'unoreny3a IpsAMOYTOJBHOIO TPEYTOJBHUKA OOJIBITE KATETA.

18. Eciin u3 ofHO#l TOYKK MPOBEIEHBI K MIPAMO MEPIEHINKYIAD U Ha-
KJIOHHBIE, TO

1) meprienMKy/IAp KOpoUe HAKJIOHHBIX;

2) 6oJbIlell HAKJIOHHON COOTBETCTBYET GOJIbIIAsI TPOEKIUST U HAOOOPOT.
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19. ITapannenorpamm. [lapasiesorpaMMoM Ha3bIBAETCH Y€THIPEXYTOJIb-
HUK, IIPOTHUBOIOJIOKHBIE CTOPOHBI KOTOPOT'O TIONIAPHO TapaJle/IbHbI.

CgoiicTBa U MpU3HAKK IAapaJuIeIorpaMMma.

1) duaronasb pa3buBaer napasuieiorpaMM Ha JIBa PABHBIX TPEYIOJib-
HUKA.

2) ITpoTHBOIIOJIOXKHBIE CTOPOHBI IAPAJIIIEIOIPAMMA, [IOIAPHO PABHBIL.

3) IIpoTUBOMIOIOKHBIE YTIIBI TIAPAJIETIOTPAMMA TIOTIAPHO PABHBIL.

4) Juaronaju mapaJsjiejorpaMMa MePeceKaloTCst U JeJIITCAa TOUKOM 1e-
pecedeHnst IOIoIaM.

5) Ecsiu 1pOTHBOIIOJIOKHBIE CTOPOHBI Y€THIPEXYTOJbHUKA TIOIIAPHO PaB-
HbBI, TO 3TOT YETBIPEXYTIOJbHUK — I1apaJljIeJIoIPaMM.

6) Eciu 71Be mpPOTHBOIOJIOKHBIE CTOPOHBI YETHIPEXYTOJbHUKA DPABHBI
¥ apaJiIeJIbHBI, TO 3TOT YeThIPEXYTOJIBHUK — HapaJIaesIorpaMM.

7) Eciiu uaroHajm 9eThipexyroJibHUKa JeIgTCd TOYKON IepecevdeHust
II0I10JIaM, TO 3TOT YETBHIPEXYTOJIbHUK — IapaJsljieIoOrPaMM.

20. IIpsmoyrombauk. [IpsiMOYTroJIbHUKOM HA3BIBAETCS M1aPaJLJIEIOrPAMM
C IPSIMBIM YIJIOM.

CgoiicTBa 1 MpU3HAKY OPSIMOYTOJbHUKA.

1) Juaronau npsiMOyIroJIbHUKA DABHBIL.

2) Eciin  numaroHaqu napaJuiesiorpaMMa DPaBHBL, TO 3TOT HapaJliielio-
rpaMM — IPSIMOYTOJIbHUK.

21. Pom6. PomboMm Ha3bIBaeTCst 9€THIPEXYTOIBHUK, BCE CTOPOHBI KOTOPO-
O PaBHBI.

CoiicTBa 1 MpU3HAKU poMba.

1) dnaronanm pomba MepIeHIUKY ISTPHBI.

2) Juaronaau poMba JEIAT €ro yrilbl HOIOJIAM.

3) Ecyin pmaronau napaJsuiesiorpaMMa HepIEeHIUKYJISIPHBL, TO 3TOT Ia-
paJjiesorpaMmM — pomo.

4) Ecan pmaronaiu mapaJiiesorpaMma JIeJsiT ero yIjbl [OHOJIAaM, TO
9TOT HapaJsegorpaMMm — poMo.

22. Ksanpar. KajpaTom Ha3bIBaeTCsI IPSAMOYTOJIBHIUK, BCE CTOPOHBL KO-
TOPOT'O PaBHBI.

23. I'eoMeTpuvueckoe MECTO TOYEK, PABHOYJAJEHHBIX OT JAHHOW Mps-
MOl — JBe IapaJulesIbHbIE IIPsIMBIE.

24. Teopema Paseca. Eciu #Ha oaHoit cTopoHe yriia OTJIOXKUTH PaBHBIE
OTPE3KHU W Yepe3 MX KOHIIBI IIPOBECTHU IapaJljieIbHbIE MPSIMbIE, IePeCceKaro-
II[Fie BTOPOIO CTOPOHY yIVIa, TO Ha BTOPOI CTOPOHE YIJIa OTJIOXKATCS TaKKe
paBHBIE OTPE3KMU.

25. Cpenuss nuaus Tpeyroiabauka. OTpe30K, COeTUHSIONIII CePeITHbBI
JIBYX CTOPOH TPEYTOJIbHUKA HA3BIBACTCS CpeHell JIMHuEet TpeyroabHIKA.
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Teopema o cpeaneit manU TpeyrobHUKA. CpeJIHsisl JIMHAST TPEYTOJIHHI-
Ka IlapaJijiejibHa CTOPOHE TPeyroJIbHUKA U PaBHA €€ II0JIOBUHE.

26. CBOMCTBO cepeuH CTOPOH YeThIpexyrojibHuKa. CepejuHbl CTOPOH
JIFODOT0 YETHIPEXYTOJIBHUKA SIBJISIIOTCS BEPIIMHAMU aPAJLIIeIOrPaMMa.

27. Teopema 0 MeImaHAX TPEYroJdbHHUKA. MeuaHbl TPEYTrOJbHUKA TIEpe-
CEKAaIOTCs B OJIHOM TOYKe W JIeJIATC €0 B OTHoIeHnu 2 : 1, cuuras oT Bep-
MIUHBI.

28. a) Ecsin Mezmana TpeyrojbHUKA paBHA [MOJOBHHE CTOPOHBI, K KOTO-
poii OHa IPOBEJEHA, TO TPEYTOJIbHUK IPAMOYTOJIBHBII.

6) Meauana IpsiMOYIOJILHOIO TPEYIOJIbHUKA, IIPOBEICHHAs U3 BEPIIUHbBI
IIPSIMOTO yIJla, paBHa II0JIOBUHE I'MIIOTEHY3bI.

29. Tpamenus. Tpamermeit Ha3bIBACTCA YETHIPEXYTONBHUK, ¥ KOTOPOTO
TOJIBKO JIB€ IIPOTUBOIIOJIOZKHBIE CTOPOHBI (OCHOBaHMUsI) napaJsuesbabl. Cpej-
Heil TMHUEeH Tpaley HA3bIBACTCS OTPE30K, COCTUHSIIONIUI cepe/IMHbI Hela-
paJlIIeJIbHBIX CTOPOH (GOKOBBIX CTOPOH).

Teopema o cpenneii quauu Tpanemun. Cpe/Hsis TUHUS TPAICINH TAPAJI-
JIeJIbHA OCHOBAHWSIM M DABHA UX MOJIYCYMME.

30. OTpe3oK, COeTUHSTONUH CepeINHbI TUATOHAJIEH TpaNenun, PABEH 110~
JIyPa3HOCTU OCHOBAHUNA.

31. Tpamenust Ha3BIBAETCS PABHOOEIPEHHO, €Cn ee DOKOBBIE CTOPOHBI
pPaBHBI.

CaoiicTBa M IpN3HAKY PaBHOOEIPEHHON Tpalenuu.

1) Yruibl ipu 0CHOBaHUU PABHOOEIPEHHON TPAIICIUYN PABHBI.

2) Juaronanu paBHOOGEIPEHHON TPAICIUNA PABHDL.

3) Eciiu yriibl 1pu OCHOBAHUU TPAIIEIMU PABHBI, TO OHA PABHOOEIPEHHAS.

4) Ecam muaronasu Tpamenuu paBHBI, TO OHA PaBHODEIPEHHAS.

5) IIpoekiust GOKOBOI CTOPOHBI PABHOOEIPEHHOI TpalelUy Ha OCHOBa-
HUE PaBHA MTOJIYPA3HOCTU OCHOBAHU, a MIPOEKINs JUATOHAJN — IIOJIYCYMMe
OCHOBaHUM.

32. OxpyxHOCTB. OKPYKHOCTHIO HA3BIBAETCS M€OMETPUIECKOE MECTO TO-
Y€K TJIOCKOCTH, YIAAJEHHBIX OT JTAHHON TOYKH, HA3BIBAEMON IIEHTPOM OKPY K-
HOCTH, Ha OIHO W TO K€ MOJIO2KUTETHHOE PACCTOSHUE.

CsoiicTBa OKpYKHOCTH.

1) duamerp, neprieHuKyIsIPHbL XOpJe, [IeJIUT ee IOI0JIaM.

2) JduameTp, NPOXOMSIIUN 9epe3 CeperHy XOPJIbl, HE sBJIAIONIECHCs ua-
MEeTPOM, HEPIEHIUKYIIAPEH ITOH XOp/IE.

3) CepeuHHBII NEPIEHIUKYIISAP K XOPJIe IPOXOUT Yepe3 IEHTD OKPY K-
HOCTH.

4) PaBuble x0Opapl yJajleHbl OT I[EHTPa OKPYKHOCTU Ha PABHBIE PACCTO-
STHUS.
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5) Xop/pl OKpY2KHOCTH, yJAJeHHbIe OT IIEHTPA Ha PAaBHBIE PACCTOSHUS,
paBHBI.

6) OKpy2KHOCTH CUMMETPHYHA OTHOCUTEILHO JIIOOOI0 CBOErO JUAMETPA.

7) dyru OKpyzKHOCTH, 3aKJIIOYEHHBIE MEXK/TY [apajLIeIbHBIMU XOPIAMHE,
paBHBI.

8) U3 aByx xopj GoJibliie Ta, KOTOpas MEHee YaJeHa OT IEHTPA.

9) JInameTp ecTh HAMOOJIBIIAST XOP/A OKPYKHOCTH.

33. 3ameuarenpHOE CBOMCTBO OKPYKHOCTH. ['eOMETpPUIECKOE MECTO TO-
yek M, u3 KorophIX 0Tpe3ok AB BujeH nox npsmbiM yriaom (ZAMB =
=90°), ecTb OKPY2KHOCTD ¢ quamerpoMm AB 6e3 Touek A u B.

34. T'eomerpuueckoe MecTo Touek M, W3 KOTOPBIX OTpPe30K AB BujeH
oz ocrpbiM yryioM (ZAMB < 90°) ecrb BHENIHOCTL Kpyra € JUAMETPOM
AB 6e3 Touek npsimoit AB.

35. 'eomerpuyeckoe MecTo ToueK M, M3 KOTOPBIX OTpe30K AB Buuen
oz TyubiM yrioM (ZAM B > 90°), ecTb BHYTPEHHOCTb KPyTa C JIMaMeTPOM
AB 6e3 Touek orpe3ka AB.

36. CBoiicTBO cepeJMHHBIX IEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHU-
ka. Cepe/IMHHBIE NTEPIEHUKYJ/ISIPBI K CTOPOHAM TPEYIOJIbHUKA, [T€PECEKAIOT-
Ccsl B OJHOI TOYKe, KOTOpAasi sIBJISETCsl IEHTPOM OKPYKHOCTHU, OIUCAHHOM
OKOJIO TPEYTOJIbHUKA.

37. Jlunus MEHTPOB ABYX MEPECEKAIOIINXCA OKPYKHOCTEN MEePIEHIKY-
JIsipHA UX 00IIeit xope.

38. lleHTp OKPY2KHOCTHU, OIMUCAHHOW OKOJIO IIPSIMOYTOJIBHOIO TPEYTOJIb-
HAKA — CEePEeIUHA THUIIOTEHY3bI.

39. Teopema o BbICOTaX TpeyroJbHUKA. lIpsimble, comepKaliue BBICOTHI
TPEYTrOJIbHUKA, [IEPECEKAIOTCS B OIHON TOUKE.

40. KacarempHag K okpyxkHOcTH. [Ipsimasi, nmeromas ¢ OKpPY2KHOCTBIO
€/INHCTBEHHYIO OOIIYI0 TOYKY, HA3bIBAETCH KACATEIbHON K OKPYZKHOCTH.

1) KacarespHast epIieHIUKYJIsIPHA PAJIAYCY, TIPOBEIEHHOMY B TOUKY Ka-
CaHMUSI.

2) Ecyin npsimasi [, IpoXozAIiast 4epe3 TOUKyY Ha OKPYYKHOCTHU, HEePIIeH 11~
KyJIIDHA PAJINYCY, IIPOBEIEHHOMY B 9Ty TOUYKY, TO IpsiMast | — KacaTeJbHas
K OKPY?KHOCTH.

3) Ecsin npsimble, npoxojgiiue depe3 Touky M, KacaioTcs OKPYKHOCTH
Broukax Au B, o MA=MB.

4) TeHTp OKPYKHOCTHU, BUUCAHHON B yIOJ, JIEXKUT Ha OUCCEKTPHCE ITO-
ro yria.

5) Teopema o bucceKTpUCax TPEYroJabHUKA. BUCCEeKTPUCH TPEYroJbHIKA
[IepeceKaroTCs B OJHON TOYKe, KOTOPas SBJSETCA IEHTPOM OKPYKHOCTH,
BIIMCAHHON B TPEYIOJIbHUK.
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41. Pajinyc OKPY?KHOCTH, BIIMCAHHOW B IIPSIMOYTOJIBHBIN TPEYTOJbHUK
¢ KareTaMu a, b u runorenysoii ¢, pased (a +b—c)/2.

42. Eciu M — Touka Kacanus co croponoit AC oKpyKHOCTH, BIIUCAHHON
B Tpeyrosbauk ABC, to AM =p — BC, rae p — NoLylepuMerp TPEyroJib-
HUKA.

43. OkpyKHOCTH Kacaercs: croporbl BC Tpeyronbauka ABC u mpomo-
xxenuii cropon AB u AC. Torma paccrosinue OT BepHIMHBI A 10 TOYKH
KacaHusl OKPYKHOCTU C NpsMOil AB paBHO TOJyIEPUMETPY TPEYTOJIbHE-
ka ABC.

44. OKpy»KHOCTh, BIHcaHHas B TpeyrogbHuk ABC, kacaercss cTOpOH
AB, BC u AC coorsercrBenro B Toukax K, L u M. Ecm /BAC = «,
ro LZKLM =90° — o/2.

45. JTanbl oKpy2KHOCTH paauyco r u R (R > r). Paccrosiaue Mex 1y ux
nenrpamu pasuo a (a > R+ r). Torga orpe3kn oOMUX BHEIMHUX U OBIIUX
BHYTPEHHUX KACATEJbHBIX, 3aK/IIOUCHHBIE MEXK Y TOYKAMEI KACAHUSI, DABHBI
cootserctenno \/a? — (R—7)2 n \/a2 — (R+71)2.

46. Eciiu B 9eThIpeXyroJIbHUK MOYKHO BIIUCATH OKPY’KHOCTD, TO CYMMBbI
€ro IPOTUBOIIOJIOXKHBIX CTOPOH PABHBI.

47. Kacaromuecs OKpy*HOCTH. [ 0BOPAT, 9TO JiBe OKPYKHOCTU KacaroT-
s, €CJIM OHM MMEIOT €IUHCTBEHHYIO OOILyI0 TOYKY (TOYKA KACAHUL).

1) Touka KacaHus ABYX OKPYZKHOCTEHl JIEKUT HA UX JUHUU [EHTPOB.

2) OkpyxkHocru paguycos 7 u R ¢ nenrpamu O1 u Og Kacarorcs BHEII-
HEM 00pa30M TOTIa U TOJIBKO Torma, Korma R+ r= 010;.

3) OxpyxxHuoctu pamuycos r u R (r < R) ¢ nearpamu O1 n Oy KacarTcs
BHYTPEHHUM 006pa30M TOTJIa U TOJIBKO TOraa, korna R — 1 =010;.

4) Okpyxuocru ¢ nearpamu O u Oz Kacaiorcs BHENHUM 00pa3zoM
B Touke K. Hekoropast mpsiMasi KacaeTcst STUX OKPYKHOCTEH B Pa3JIMIHBIX
Toukax A u B u nepecekaercs ¢ oOIell KacaTeJbHOMN, MPOXOIsIIeil yepes
touky K, B Touke C. Torna ZAKB=90° u Z0:CO5 =90°.

48. Vrib1, cBI3aHHBIE C OKPYKHOCTBIO.

1) YryioBast BelmauHa [y OKPYYKHOCTU PABHA YIJIOBOU BEJIMYIUHE II€H-
TPaJLHOrO yIJia.

2) BrucaHublit yrosl paBeH HOJIOBUHE YIJIOBOI BEJMYUHDI JyTH, HA KOTO-
DPYIO OH OIUPAETCH.

3) Yron Mexy NepeceKaroluMUCcs XOPJAMU PaBeH MOJIyCyMMe TTPOTH-
BOIIOJIOYKHBIX JIYT, BBICEKAEMBIX XOP/IaMHU.

4) Vros MexIy AByMsl CEKyIIMMU DABEH IIOJyPA3HOCTHU JyT, BbICEKae-
MBIX CEKYIIMMU Ha OKPY>KHOCTH.

5) Yros Mex/ly KacareJbHON U XOD0il paBeH MOJIOBUHE yIJIOBOIl Besu-
YUHBI JIyTU, 3aK/JII09€HHON MEXK/Iy HUMHU.

49. BurcaHHble yTJIbl, OMUPAIONIUECS Ha OIHY U TY YK€ JIyTy, PaBHBI.
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50. ['eomeTpuyecKkoe MecTO TOUYEK, U3 KOTOPBIX JIAHHBII OTPE30K BUJIEH
[OJ[ JIAHHBIM YIJIOM, €CTh J(Bé JIyTH DaBHBIX OKpyKHOCTell (6e3 KOHIOB
THX JIyT).

51. Ecsin 4eThIpexyroibHUK MOXKHO BIIHCATH B OKPY?KHOCTBH, TO CyMMa
€ro IPOTUBOIIOJIOKHBIX YIVIOB paBHa 180°.

52. Eciim cymMa MpOTHBOIIOIOXKHBIX YTJIOB YETHIPEXYTOJILHUKA PABHA
180°, TO OKOJIO HET'O MOXKHO OIHCATH OKPY2KHOCTbD.

53. Ecsmm B Tpanenunio MOXKHO BIHCATH OKPY2KHOCTh, TO ODOKOBast CTOPOHA,
TpAIeIuu BUIHA U3 MEHTPA OKPYKHOCTH ITOJ IIPSIMBIM YTJIOM.

54. Ecsiim M — rtouka Ha orpeske AB, upuuem AM : BM =a:b, 10O
AM:AB=a:(a+b), BM:AB=b:(a+0b).

55. Teopema 0 IpONMOPIMOHANBHBIX OTpe3Kax. [lapasienbHble TpsiMbIe,
IIepeceKarolye CTOPOHBI yIJIa, BBICEKAIOT HA HUX IIPOINOPIMOHAJIBHBIE OT-
DPE3KH.

56. Ilomooue. Ilpn3Haku mogO0Ms TPEYTOJIHHUKOB.

1) Ecim 1Be cTOpOHBI OHOIO TPEYTOJIbHUKA COOTBETCTBEHHO IIPOIIOPIU-
OHAJIPHBI JIByM CTOPOHAM JPYTOro, & YIJIbI, 3aKJIIOUYEHHBIE MEXKIY STUMU
CTOPOHAMU, PABHBI, TO TPEYTOJIHLHUKHU IO I00HBI.

2) Eciin & yriia OJHOrO TPEYrOJbHUKA COOTBETCTBEHHO DABHBI JIBYM
yIJIaM JPYTOro, TO TPEYTOJbHUKH ITOJ00HBI.

3) Ecisiu Tpu CTOPOHBI OZHOIO TPEYIOJIBHUKA COOTBETCTBEHHO IIPOIIOPIIU-
OHAJIBHBI TPEM CTOPOHAM JPYTOro, TO TPEYTOJbHUKHU ITOJ00HBI.

57. OTHOIITEHNE COOTBETCTBYIOIINX JIMHEHHBIX 3JIEMEHTOB IIOI00HBIX (b~
T'yp paBHO K0P DUIIMEHTY TIOT00MSI.

58. 3ameuaTesbHOE CBOWCTBO Tpamenuu. 10UYKa IepecevdeHus IUaroHa-
Jieit Tpameru, TOYKa [MePeCedeHns TPOIOJIKEHNT OOKOBBIX CTOPOH U Cepe-
JIMHBbI OCHOBAHUI JiezKaT Ha OJHOI IMPAMOA.

59. CBoiiCTBO OMCCEKTPHUCHI TPEYTOJbHUKA. BriccekTprca TpeyrojabHUKa
JIEJINT €r0 CTOPOHY HAa OTPE3KM, MPOMOPIMOHAIBHBIE JIBYM JIPYTHM CTO-
pOHAM.

60. ITpousBesieHne OCHOBaHUSI HA BBICOTY IS JAHHOI'O TPEYTOJbHUKA
[IOCTOSIHHO.

61. Ecoim BM u C'N — Beicots Tpeyronbauka ABC (£ A #90°), To Tpe-
yrosibauK AM N 1momo6en Tpeyrosibauky ABC, npudem KoahbUIeHT 10-
Jobust paseH | cos ZA|.

62. ITpoussesienust Jua oTpe3koB xopd AB u C'D okpyxKHocTH, mepe-
cekatoruxcst B Touke F, paenel, T.e |[AE|- |[EB|=|CE|- |ED|.

63. Teopema o KacaTenbHOI U CEKYIIEli U CIEICTBUE U3 Hee.

1) Ecau u3 onHoil TOYKYM OPOBEIEHBL K OKPY?KHOCTH KaCATeJIbHAsL U Ce-
KyIIasi, TO IPOU3BEIEHNE BCell CEKYIIell Ha ee BHEIIHIOIO YaCTh PABHO KBa/l-
paTy KacaTeJbHOM.
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2) IIpousseienne Beeil cexylmei Ha ee BHEITHIO 9acTh /I JTaHHON TOY-
KW U JIAHHOHM OKPY?KHOCTH ITOCTOSIHHO.

64. Tpuronomerpuieckue COOTHONIEHUS B NPSMOYTOJHHOM TPEYTOJIb-
HUKE.

1) Karer npsiMOyroJibHOIO TPEyroJbHUKA PABEH IIPOU3BEICHUIO [HIIOTE-
Hy3bl Ha CHHYC ITPOTHBOJIEYKAIET0 WM Ha KOCHHYC IPHUJIEKAIIETO K ITOMY
KaTeTy OCTPOTO yIJIa.

2) Karer npsiMOyroJbHOrO TPeyroJbHIKa PABEH JIPYIOMY KATeTy, yMHO-
JKEHHOMY Ha, TAHTE€HC ITPOTUBOJIEKAINETO WM KOTAHTEHC IPUJIEIKAIIETO
K 9TOMY KaTeTy OCTPOro yTIJIa.

65. Teopema IIudaropa. Ksajpar rumoreHysbl MpsSMOYIOJBHOIO Tpe-
YTOJTbHUKA PABEH CyMMe KBaJIpaTOB KATETOB.

66. Teopema, ooparraas reopeme IIudaropa. Ecsiz kBagpaT cTopoHbI Tpe-
YTOJTbHUKA PABEH CyMMe KBaJIpaTOB JBYX JAPYTHUX €r0 CTOPOH, TO TPEYTOJIb-
HUK — TPSIMOYTOJIHHBIN.

67. CpeaHue MponopIuOHATIbHBIE B IPSIMOYTOJIbHOM TPEYTOJbHUKE. Bhi-
COTa IIPAMOYTOJILHOI'O TPeyroJbHUKA, IPOBEeJeHHAad N3 BEPIINHBI IIPAMOIO
yIjla, eCTb CpeJiHee IPOIOPIMOHAJIbHOE IPOEKIUM KaTeTOB Ha I'MIIOTEHY-
3y, a KaxKJblil KaTeT eCThb CpeJiHee IIPOIOPIMOHAJIBHOE TUIIOTEHY3bl U CBOEN
IIPOEKITNY HA TUIIOTEHY3Y.

68. Eciir B Tpamemnuio MOXKHO BIUCATH OKPY?KHOCTH, TO PAJIUYC OKPYK-
HOCTH €CTh CpeJHee IIPOIIOPIINOHAJIbHOE OTPE3KOB, HA KOTOPbIe TOYKa Kaca-
HUs JeJTUT OOKOBYIO CTOPOHY.

69. OTpe3ok 061l BHEITHEH KacaTebHON K BYM KaCAIOIUMCS OKPY K-
HOCTSIM PaJUycoB © U R paBeH OTpe3Ky oOIeil BHyTpeHHEH KacaTeabHOH,
3aKJIIOYEHHOMY MeK Iy obmuMu BHermHuMu. O6a 3T 0Tpe3ka paBHbI 2V Rr.

70. Merpudeckne COOTHOIIIEHUS B TPEYrOJbHUKE.

1) Teopema kocurycoB. KBajpar cTOpOHBI TPEYIOJILHUKA DABEH CYyMMe
KBaJIPATOB JIBYX JIPYI'UX CTOPOH 6€3 YIBOEHHOI'O IIPOU3BE/IEHNUsI ITUX CTOPOH
Ha KOCHHYC yIJIa MeXKJIy HUMHU.

2) Cieacreue u3 Teopembl KocuHycoB. CymMMa KBaJpaToB JMaroHajieil
napaJuiesjorpaMMa paBHa CyMMe KBaJIpaTOB BCEX €TI0 CTOPOH.

3) ®opmyna Ay MeIaHbI TPEYTOIbHAKA. Ecin m — Meuana Tpeyroiib-
HUKa, IIPOBEJIEHHAsI K CTOPOHE ¢, TO m =+/2a’ +2b% —c%/2, rne a u b —
OCTaJIbHBbIE CTOPOHBI TPEYTOJIbHUKA.

4) Teopema cuaycoB. CTOPOHBI TPEYTOJLHUKA [IPOIIOPIUOHAIBHBI CHHY-
CcaM MIPOTUBOJIEKAIIX YTJIOB.

5) OGobmennas Teopema cuHycoB. OTHOIIEHNE CTOPOHBI TPEYTOJbHUKA
K CHHYCY TPOTHBOJIEXKAIIETO YIIa PABHO JUAMETDY OKPYKHOCTH, OIHCAH-
HO# OKOJIO TpeyroJIbHUKA.
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71. ®opMyJIbI IJIOMIAN TPEYTOJIHLHAKA.

1) ITnomaab TpeyroJbHUKA paBHA MOJOBUHE IIPOU3BEIEHNs] OCHOBAHUSI
Ha BBICOTY.

2) ITnomanps TpeyroJbHUKa DaBHA IOJOBHHE IPOU3BEIECHUS JBYX €r0
CTOPOH HA CHHYC yTJIa MEXKJLy HUMHU.

3) ITnomass TpeyroJbHUKA paBHA [IPOM3BEIEHUIO €0 IOJIyIepPUMeTPa
Ha paJuyC BIMCAHHON OKPYKHOCTH.

4) Tliomaas TpeyroJbHUKA PaBHA IPOU3BEIEHUI0 TPEX ero CTOPOH, Jie-
JIEHHOMY H& YYeTBEPEHHbBIN PaJINyC OMMCAHHON OKPYKHOCTH.

5) ®opmysa [epona.

72. DyieMeHTHI PAaBHOCTOPOHHET0 TPEYTOJbHUKA CO CTOPOHOI a. IIycTh h,
S, r, R — BbICOTA, TJIOIIA b, PA/INYChI OITUCAHHOMN U BIUCAHHON OKPYKHOCTH
PABHOCTOPOHHET'O TPEyTrOJbHUKA cO cTOpoHOit a. Torma

po @3 o @B, a3 a3
20 T 4 3 6

R

73. @opMyJIbI IJIOMIAY TAPAJIEIOrPAMMA.

1) TLnomaap mapaJuieorpaMMa PaBHA IPOU3BEICHUIO OCHOBAHUS Ha, BbI-
cory.

2) ITnomans napaJsuiesorpaMMa paBHa IPOU3BEIEHUIO €10 COCEIHUX CTO-
POH Ha CHUHYC YIJIa MEXKJ/y HUMU.

3) ILomaas TpsiMOYTOJILHUKA PaBHA ITPOU3BEIEHUIO JIBYX €0 COCEIHUX
CTOPOH.

4) Tlnomaas pomba paBHA MOJOBUHE IPOU3BEICHUS €r0 JUArOHAJIE.

74. [Inomaap Tpamenuu paBHA MPOU3BEICHUIO TOJYCYMMBI OCHOBAHUM
Ha BBICOTY.

75. ILromaap 9eThIpeXyroibHUKA PABHA IIOJIOBAHE ITPOU3BEIEHUSI €ro
JuaronaJieil Ha CHHYC yIJIa MeXK/ly HUMU.

76. OTHOIMEHNe TIOMAJIEH TTOOOHBIX TPEYTOJBHUKOB PABHO KBaJpaTy
KO3 durmenTa moa00us.

77. Ecin B MHOTOYTOJBHUK MOYKHO BITMCATh OKPY?KHOCTB, TO €r0 ILIO-
/(b paBHA I[TPOU3BEJICHUIO TOJIYIIEPUMETPAa MHOIOYTOJIhHUKA Ha PaJInyC
3TOI OKPYZKHOCTHU.

78. Eciiu M — mouka ua cropone BC Tpeyronbuuka ABC, To

S(AMB) BM

S(AMC) — CM"
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79. Ecoiu P u ) — Touku Ha cropoHax AB u AC (wmm Ha UX IpOJIOI-
JKeHusX) TpeyroabHuka ABC, To

S(APQ) AP AQ
S(ABC)  AB AC’

80. JIyiuna okpy2KkHOCTH pajauyca R pasHa 27R.
81. Ilnomans Kpyra pagmyca R pasma mR2.

3a/1auM Ha MOCTPOEHME C TTOMOMIBI0 MUPKYJId W JIMHEHKH

1. ITocrpoiiTe TPEyrOJBHUK IO TPEM CTOPOHAM.

2. [TocTpoiiTe yros, paBHbBINH JaHHOMY.

3. [locTpoiiTe TPeyroMbHUK MO JBYM CTOPOHAM W YTJIy MEKJIy HUMU.

4. IlocTpoiiTe TPEyrobHUK IO CTOPOHE M JIBYM IIPUJIEKAIUM K Hei
yIJIaM.

5. Pazmenure orpe3ok momosiam.

6. Uepes maHHYI0 TOYKY WPOBEAUTE TMPIMYIO, MEPIEHIUKYISAPHYIO
JIAHHOI.

7. Yepes JaHHYIO TOYKY MPOBEIUTE IPAMYIO, TAPAJIIEIHHYIO JTAHHOMN.

8. ITocTpotiTe GucceKTpHUCY JAHHOTO yIJIA.

9. [Tocrpoiite cymmy (pa3sHOCTH) ABYX JAHHBIX OTPE3KOB.

10. Paznenure oTpe3ok HA N PABHBIX YaCTe.

11. ITocTpoiiTe OKPY?KHOCTD, OIMUCAHHYIO OKOJIO JAHHOTO TPEYTOJIbHUKA.

12. JTanbwr orpe3ku a, b u c. [loctpoiiTe Takoit OTpe30K &, 4To x:a=">b: c.

13. ITocTpoiiTe IPsIMOYTOIBHBII TPEYTOJIHHUK IO JBYM KaTeTaM.

14. TlocTpoiiTe TPIMOYTOIBLHBINT TPEYTOJIBHUK 110 KATETY U THIIOTEHY3e.

15. JTans orpesku a u b. Ilocrpoiire orpesku Va2 + b2, Va2 — b2, Vab.

16. ITocTpoiiTe TPEyroJbHUK 110 CEPEMHAM TPEX €ro CTOPOH.

17. IlocTpoiiTe ayTy, BMEMAIONTYIO JAHHBIN YTOJ.

18. IlocTpoiiTe OKPY>KHOCTH C JaHHBIM IEHTPOM, MPOXOJAIILYIO HYepe3
JAHHYIO TOUKY.

19. ITocTpoiiTe OKpPYKHOCTH JAHHOTO PAINyca, MPOXOJAIILYIO Yepe3 JIBe
JAHHBbIE TOUKH.

20. Yepe3 JaHHYIO TOYKY NIPOBEIUTE KACATEJBHYIO K JAHHOM OKPYK-
HOCTH.

21. ITocTpoiiTe Tpamemnuio 10 OCHOBAHUSIM U OOKOBBIM CTOPOHAM.

22. ITocTpoiiTe Tpamenuio N0 OCHOBAHUSIM U JTUATOHAJISIM.

23. IlocTpoifiTe TpeyroJbHUK IO JIBYM CTOPOHAM WM MeJMaHe, IPOBEIEeH-
HOH K TpeTbeil.
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24. BayTpu nmpou3BobHOrO yriia B3saTa Touka M. IIposenure wepe3 Tod-
Ky M upsimyro Tak, 94TOObI OTPE30K €e, 3aKJIFOUEHHBIN MeXKJIy CTOPOHAMMU
yria, aeymyics Obl Toukoir M momosiam.

25. ITocTpoiiTe TPEYTrOIBHUK IO CTOPOHE, TPOTUBOJIEXKAINEMY YIJIy U BbI-
COTe, MPOBEIEHHON U3 BEPIIUHBI ITOTO YIJIA.

Crepeomerpus

1. AKCHOMBI CTEpeOMeTPHUN.

q)aKTI:I, HemoCcpeacTBEeHHO CBA3aHHbI€ C aKCMOMaMU

2. Yepe3 npgaMyIo U TOYKY, HE JIEZKAILYIO HA 3TON MPsIMON, MTPOXOIUT
€IMHCTBEHHAs IJIOCKOCTb.

3. Uepes mBe mapassiebHble TPSMbIE MMPOXOIUT €IMHCTBEHHAS ILJIOC-
KOCTb.

4. Yepes TOUKY, He JIEKAIILYIO HA JAHHON IPSIMOM, IPOXOIUT €INHCTBEH-
Hagd NpAMas, IapaJijiejbHas JaHHOH.

Hapa.TIJIeJII:HOCT]: B IIPOCTPAHCTBE

5. Ilpu3nak mapaieIsHOCTH MPSAMOM U miockoctu. Eciu npsvas a ma-
paJuiesibHa HEKOTOPOM IIPAMOIT IJIOCKOCTUA (¢, TO IpdAMad @ IapaJijiebHa
IIJIOCKOCTH (V.

6. Eciin 1epe3 npsiMyio a, mapaJjiiesibHyIo IIJIOCKOCTH (v, IIPOBECTH ILJIOC-
KOCTb, IePeCeKaroIyio MJIOCKOCTD (v TI0 TPSMO# b, TO IpsiMble @ U b mrapaJi-
JIEJIbHBI.

7. Eciin npsimble ¢ u b mlapaJijiesibHbI, a ILJIOCKOCTh, ITPOXOJISINAsl de-
pe3 MPsIMYIO a, IEPECEKAETCs C TIJIOCKOCTHIO, TPOXOISIIE Yepe3 IpsaMyto b,
TO IpsIMas IMEePeCedeHns IJIOCKOCTEH MapaJsiebHa IPIMbIM a U b.

8. TpaH3WTHBHOCTDh TMAPAJIIEILHOCTH TMPAMBIX B MpocTpaHcTBe. Eciun
npsMas a HapaJjiiesibHa IpsAMoil b, a mpsamasi b mapaJuresibHa MPsIMOil c,
TO IpAMas @ NapaJieslbHa IPsIMOi .

9. Ilpm3nak mapauresIbHOCTH IUIOcKocTeil. Ecim nBe mepecekaroruecs
MIPsSIMbIE€ OJTHOM TIJIOCKOCTU COOTBETCTBEHHO ITapaJlIeIbHBI JIBYM I€peceKa-
IOIIUMCH IIPSIMBIM JPYTOif IJIOCKOCTH, TO IJIOCKOCTH HapPaJle/IbHbI.

10. Ecm nBe mapaJiiebHbIE TIOCKOCTH IepecedeHbl TPeThei, TO mpsi-
MBble IlepecedeHnd 1apaJlIeIbHbI.

11. TpaH3UTHBHOCTh MApPAJLIEIBHOCTH IJIOcKocTell. Ecim mockocts «
napaJjurtesibHa IUIOCKOCTH (3, & INIOCKOCTh (3 HapaJulebHa ILJIOCKOCTH 7,
TO IJIOCKOCTB (v IIapaJljleJIbHa IJIOCKOCTH 7.
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12. OTpesku napaiieIbHBIX PSIMBIX, 3aKII0UEHHBIE MEXKLY apaJLIesIb-
HBIMU TIJIOCKOCTSIMU, PABHBI.

13. Yepes TOUKy, He JIEXKAIITYIO B IJIOCKOCTH, IIPOXOIUT €INHCTBEHHAS
ILUIOCKOCTD, TapaJijie/ibHas JAHHOM.

14. CpoilicTBa rpaneii n quarosnaseii mapauienenuneaa. [[pornBomoox-
HBIE I'PaHU ITapaJlieJIeluile[a PaBHbI U HapaJlie/ibHbl. Jnaronaim mapaJie-
JIETTUTIEJIA TIEPECEKAIOTCH U JIEJISITCSI TOUKOM ITepecedeHns OMOJIaM.

15. Teopema o Memmanax Terpasapa. Meauansl Terpasiapa (0OTPe3KH, Co-
€JINHSIIONIIE BEPIIUHBL TETPAdIPA C TOYKAMHE [I€PECEICHN MEIUAH IPOTUBO-
JIEZKAIIUX IPaHeil) IepeceKaroTCs B OJ[HO TOUKE U JIEJISITCS €10 B OTHOIICHUN
3:1, cuuTas OT BEPIIUHBI.

16. duaronans AC| napannenenunena ABC DA B;C1 Dy npoxoaur de-
pe3 TOYKY Iepecedenust Mejuan Tpeyroabauka Ay BD u neaurcs €0 B OT-
HomreHun 1:2, cunrast OT TOYKHU A.

17. Eciin nepecedsb nupamMuly IJIOCKOCTBIO, IMapaJLIe/IbHON OCHOBAHUIO,
TO B Ce4eHUU 00pa3yercsi MHOINOYTOJIbHUK, IIOI00HBI OCHOBAHUIO.

CerHJ,I/IBaIOIJ.[I/IeCSI npdaMbie

18. IIpu3HaK CKpeImUBAIOMIMXCA NPSMBIX. FC/ii IpsiMast @ JIEYKUT B TLJIOC-
KOCTH (v, & TpsMasi b mepecekaer 3Ty IJIOCKOCTh B TOYKE, HE JIXKAIIEei
Ha MPSAMOIL @, TO ¢ U b — CKPEIUBAIOIINECS IPSIMBIE.

19. Yepes sBe CKPEIIMBAIOIINECS IPsIMbIE IIPOXOIUT €IMHCTBEHHAS [1apa
apaJiIeJIbHbIX ILJIOCKOCTEIN.

20. 'eoMeTpuaecKoe MeCTO CEepeJINH OTPE3KOB ¢ KOHITAMH Ha JIBYX CKpe-
IMUBAIOIINXCA NPAMBIX €CTh IIJIOCKOCTD, ITapaJsljleIbHad STUM IPAMBIM U IIPO-
XOJIAIIAsA Yepe3 Cepe/IMHy OJIHOTO U3 TaKUX OTPE3KOB.

21. Yros MeX/y CKPeIUBAIIMMUC NPIMBIMA (yroJ MexKIy Iepece-
KAIOMUMHUCS B TMPOU3BOJIbLHONU TOYKe M TPSIMBIME, COOTBETCTBEHHO ITapaJi-
JIQJIbHBIMY JIAHHBIM) HE 3aBUCUT OT BbIOOpa Touku M.

22. [t m100BIX ABYX CKPENIUBAIONINXCS MPSMBIX CYIIECTBYET €IIMH-
CTBEHHBIA 00Ul 1epueHuKyIsap (OTPe30K € KOHIAME Ha 9THX HPIMBIX,
[ePIIeH UK YJISIPHBIA 00eMM IIPSIMBIM ).

ITapasresrbHOE TPOEKTUPOBAHHUE

23. IIpssmas, HenapaJuie bHasl IPOEKTUPYIONIEH, TEPEXOIUT B IMPIMYIO.

24. [Tapa mapaJsue bHBIX TPAMBIX, HEMapaJsIebHbIX TPOEKTUPYIONIEH,
IIEPEXO/IUT B Mapy MMapaJljIeIbHbBIX IPAMBIX WA B OJIHY IPAMYIO.

25. [Ipu mpoeKTHPOBAHNU COXPAHSAETCS OTHOIIIEHNE OTPE3KOB, JIEXKAIINX
Ha OJTHOI IPSAMOI MJIM Ha NapaJlyIeIbHBIX TPAMBIX.



Crepeomerpus 17

26. HakmonHasi mmepecekaeT IJIOCKOCTb B TOYKe, JeKaleil Ha Jjoboit ee
[apaJuIeJIbHOM POEKIUN HA 3TY ILIOCKOCTD.

27. Ilomaab OpTOrOHAIBLHON MPOEKIMK IIJIOCKOTO MHOTOYTOJBHUKA HA
ILUIOCKOCTD PABHA ITPOU3BEICHUIO ILIOMIAH IPOEKTHPYEMOTrO MHOTOYTOIbHU-
K& Ha KOCHHYC yIJIa MEXKJY ILIOCKOCTHIO 9TOI'0 MHOIOYT'OJIBHUKA U IIJIOCKO-
CTBIO IIPOEKIIUIL.

KoopamHaTsl 1 BEKTOPHI B IPOCTPAHCTBE

28. KoopimHaThl BEKTOPa PaABHBI PA3HOCTSIM COOTBETCTBYIOIIMX KOOPJIH-

HAT KOHIA ¥ HAYAJIA JAHHOI'O BEKTOPA.
— —
29. Tt Toro, 9To0bI BEKTOPHI ¢ U b OBLIN KOJJIMHEAPHBI, HEOOXOIMMO
=

1 JIOCTATOYHO, YTOOBI BBIIOJIHSIJIOCH PABEHCTBO @ = k - b, TJ1e k — HeKoTopoe
YUCIIO.

30. Tsist Toro, 9ToOBI TPU BEKTOpa OBLIN KOMILIAHAPHDLI, HEOOXOTUMO
U JIOCTATOYHO, 9TOOBI OJUH U3 HUX MOXKHO OBLIO TPEJCTABUTH B BUJE JIH-

—

HeiiHolt koMbuHauyu JByX Apyrux (@ =z - b +vy - €, rJe T, Y — HEeKOTopble
YHCTIA).

31. JTro60it BEKTOp MOXKHO €JIMHCTBEHHBIM 00Pa30M Pa3JIOKUTh 110 TPEM
HEKOMILJIAHAPHBIM BEKTOPAM.

—_— e P —
32. Ecim M — cepenuna AB, o OM = (OA+ OB)/2.
P ——

33. Ecom M — cepemuna AB, a N — cepemquna CD, to MN =

—_— —
=(AC + BD)/2.

_ 34.Ecom M rouka nepecevenus mepuan TpeyroibHuka ABC, To
OM = (OA+OB+OC’)/3
35. Ecmu_ M — Tovuka mepecevueHust JmaroHasieil Iapajsiesorpamma

ABCD, to OM = (OA + OB + OC + OD)/4.

36. KoopiuHaThl cepeinHbI OTPE3Ka PaBHBI CPEIHUM apu(PMETHIECKUM
KOOD/IUHAT €ro KOHIIOB.

37. CBoiicTBa CKaIAPHOTO MPOMU3BEI€HNS BEKTOPOB.

a) T b=0a

6) aa-b= a(ﬁ’ )7

BT (b+¢)=T-b+a ¢,

r) [@|=VaZ

0 (T+b0)2=a2+2-(T-0)+ b>

e) E’~3)2 < 5'2- b2, NPAYEM PABEHCTBO JOCTHIAETCS TOTAA M TOJBKO

TOrJJa, KOr/la BEKTOPbI E ub KOJIJIMHEapPHDbI;

=
K) HEHYJIEBbIE BEKTOPBI @ U b TEpHeH UKY/ISPHBI TOT/Ia U TOJILKO TOTJIA,
KOIJIa UX CKaJISIPHOE IIPOU3Be/eHIEe PABHO HYJIIO.
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38. Paccrosinne mex iy Toukamu A(x1;y1;21) 1 B(xa;y2; 22) paBHO

V(@2 —21)2+ (y2 — 12)% + (22 — 21)%
39. Ecim ¢ — yroa MeXKIy HEeHYJIEBBIMH BEKTOPAMU @ (T1;y1;21) W

3 T2;Y2;22), TO
( ) T1T2 + Y1Y2 + 2122

Vol +yi+23/2d+y3 + 22

cos =

40. YpaBHeHUe IIJIOCKOCTH, TPOXoJsiieii 4depe3 Touky Mo(Zo;yo; 20)
NepIeHIUKYJISIPHO HeHyJIeBOMY BeKTOpY 71 (a;b;c) (BeKTOp HOpMaJsm), ume-

er BUL:
a(x —x9) + by —yo) + ¢z — 20) =0.

41. TlapameTputdecKue ypaBHEHHs IIPAMOM, IIPOXOAAIIel depe3 TOUKY
Mo(0;Yo; 20) TApaJIENIbHO HEHYJIEeBOMY BekTOpy mi(a;b;c) (Hampassio-
muit BEKTOp), IMEIOT BUJI:

T —xo = at,
y_y():bta
z — zg =ct.

42. [Ipsimast KaK mepecevdeHne JBYX IJIOCKOCTEH 3a]aeTCsd CUCTEMO

A1$+Bly+012+D1 :0,
Asx + Boy+ Caz+ Dy =0,

rie A2 + B? + C? #£0u A3 + B3 + C3 #0, a k05 DUIMEHTb IpU COOTBeT-
CTBYIOIIUX HEN3BECTHBIX HEIIPOIOPINOHAIBHBIL.

43. Ecmn ¢ — yros MexXJy IJIOCKOCTSIMHU, 33JAHHBIMH yPaBHEHUSMU
A1x+Bly+Clz+D1 =0n A2$+Bgy+CQZ+D2:O, TO

A1As + B1 By + C1Cq
VA? + B} +C3\/A} + B + C3
44. YpaBHeHNE INIOCKOCTH «B OTpPe3Kax». KC/IM IJIOCKOCTH IepeceKaeT

ocu koopauuar B Toukax A(p;0;0), B(0;¢;0) u C(0;0;7) (p,q,r #0), To ee
ypaBHEHNe MOXKHO TPEJICTABITE B BUJE

cos p =

x z
A
p g

45. Ecim p — paccrosinue ot touku Mo(Zo; Yo; 20) JO IIIOCKOCTH
Ax+ By+Cz+ D=0, To

_ |A£L’0 + Byo + CZO +D|
A2+ B2+ C?
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IlepnesguKynapHOCTD IPAMOA M INIOCKOCTH

46. IIpn3Hak NepHeHANKYIIPHOCTY NPAMOil U IIocKocTu. Eciu npsmast
TIEPIEHINKYJIAPHA JIBYM IT€PECEKAIOIIUMCS TTIPSIMbBIM TIJIOCKOCTH, TO OHA TIep-
MIEHTUKYJIAPHA 3TON TIJIOCKOCTH.

47. Eciu nBe npsiMble IIePIIeHIUKYJIAPHBI OJHOM IIJIOCKOCTH, TO OHH IIa-
paJLleJIbHBI.

48. Ecnu oHa U3 IBYX NapaJsIeIbHBIX IPSIMBIX IePIIEHINKYJIAPHA ILI0C-
KOCTHU, TO BTOpas IpsMast TaAKXKe NEPIEeHINKY/ISIPHA, 3TOH IJIOCKOCTH.

49. JIge 1I0CKOCTH, TEPUEHIUKYIISPHBIE OJIHOM MIPAMOI, MAPAJIIEIbHBIL.

50. Ecsin pstmast u IJIOCKOCTD TIEPIEH UK Y/ISIPHBI O/THO IPSIMOii, TO OHI
apaJijaeIbHbl.

51. Yepe3 maHHYIO TOYKY MPOXOIUT €IUHCTBEHHAS IIOCKOCTH, TEPIEH-
JIUKYJIApHAA JAHHOU IPAMOIA.

52. Yepesd JaHHYIO TOYKY TPOXOJUT €IMHCTBEHHAA TpAMas, MEePICHIU-
KyJsdpHas JTAaHHON IJIOCKOCTH.

53. Teopema o Tpex nepneHauKyJIgpax. [[pamas, gexkamas B IJIOCKOCTH,
TIepIEeHINKYIAPHA HAKJIOHHOM K IUIOCKOCTH TOT/A M TOJBKO TOT/IA, KOTJA
OHA TEPHEHUKYISIPHA OPTOrOHAJIBHOM MTPOEKITNN HAKJIOHHON Ha 3TY IIJIOC-
KOCTb.

54. Ecsin u3 0HOM TOYKYU IPOBEIEHBI K IVIOCKOCTH HEPIEHINKYJISAP U Ha-
KJIOHHBIE, TO

a) MEPIEHIUKYJIIAP KOPOYe HAKJIOHHBIX;

6) paBHBbIE HAKJIOHHBIE MMEIOT PABHBIE OPTOIOHAJILHBIE [TPOEKIINN;

B) GoJIbIIEll HAKJIOHHON COOTBETCTBYET OOJIbINAsl OPTOrOHAJBHAS IIPO-
€KIIHST;

I') U3 JABYX HAKJIOHHBLIX OOJIbIIE TA, OPTOrOHAJbHAS [IPOEKIHs KOTOPOI
GoJIbIIe.

55. Teopema 00 yrite IpsSIMOii € IUIOCKOCTBIO. YTOJI MEXK/Iy HAKJIOHHON
U ee OPTOrOHAJIbHON NpOoeKIyeil Ha IJIOCKOCTb MEHBIIEe yIvia MEXKJy ITOM
HaKJIOHHOM 1 JII000#1 Npyroii mpsMOil IJIOCKOCTH.

56. ['eomeTpuryeckoe MecTO TOUEK, PABHOYIAJIEHHBIX OT KOHIIOB OTPE3KA,
€CThb IIJIOCKOCTD, IePIEHIUKYISPHAsT 9TOMY OTPe3KYy U IIPOXOJAIasl depe3
€ro cepeiuHy.

57. [eomerpuyeckoe MeCTO TOYEK, y/AJEHHBIX HA JAHHOE PACCTOSHUE
OT JIaHHOM IJIOCKOCTH, €CTb JiBe IapaJljleJIbHble IIJIOCKOCTH.

58. ['eomeTpuyeckoe MeCcTO TOUYEK, PABHOY/AJEHHBIX OT BEPIIUH Tpe-
YTOJIBHUKA, €CTh IIPAMasl, IIPOXO/AIIas Yepe3 LEHTP OIMCAHHON OKPY2KHO-
CTHU TPEYTOJbHUKA TEPIEHINKYIIPHO €ro IIJIOCKOCTH.

59. Eciin 60K0BBIe pebpa mupaMuIbl PaBHBI, TO €€ BBICOTA, ITPOXOIUT e~
pe3 IIEHTP OKPY?KHOCTHU, OIUCAHHON OKOJIO OCHOBaHWUSI.
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JByrpaHHubIil yroJ

60. JTuneiiHblii yroy JByrpaHHOrO yriia (CedeHue JBYTPAHHOIO yTJa
ILJIOCKOCTBIO, MIEPHEHMKYJISIPHOI ero pedpy) He 3aBUCUT OT BLIOOpA TOUYKU
Ha pebpe JIBYTPAHHOI'O YIJIA.

61. l'eomerpuyeckoe MeCTO BHYTPEHHHX TOYEK JABYTPAHHOIO YIJIA, PaB-
HOYJAJIEHHBIX OT €ro I'paHeil, ecTb OMCCEKTOpHAs IIJIOCKOCTH JIBYTPAHHOIO
yria.

62. Heobxoammoe 1 0CTATOYHOE yCJIOBUE HE€PIEHIUKYIIPHOCTH TIJIOCKO-
creil. /IBe IIOCKOCTH TEPIEHIUKY/IAPHBI (00pa3yIoT IPAMON JIBYIDAHHBII
yroJi) TOrJa M TOJLKO TOIJIA, KOIJa OJHA U3 HUX IIPOXOAUT 9epe3 IIePIIeH-
JIUKYJISAP K JIPYToii.

63. Ecsin 1Be mepecexaromuecs: IJI0CKOCTH II€PIIEHIUKYJIAPHBI TPETheN,
TO OHM IEPECEKAIOTCsI IO MPSIMON, TaKKe MEPIEHIUKYJISIPHONW TOH IjI0C-
KOCTH.

64. Ecsim GoKOBBIE I'paHU TPEYTOJIBHOW MHUPAMHUILI 00Pa3yIOT DaBHbBIE
ABYTPAHHBIE YIVIBI C IJIOCKOCTHIO OCHOBAHWS, TO BBICOTA MUPAMHUIBI IIPO-
XOJUT JINOO Yepe3 IEHTP BINCAHHOM OKPYKHOCTH, JTUOO Yepes3 IeHTP OJHOM
13 BHEBIMCAHHBIX OKPYKHOCTEl OCHOBAHMSI.

MHororpaHHbI€ yTJIbI

65. ILrockuit yrosl TpeXrpaHHOTO YIJIa MEHBINE CYyMMBI IBYX APYTUX €TrO
IIJIOCKUX YTIJIOB.

66. CymMMa IUIOCKHX YIVIOB BBIIMYKJIOTO MHOTOTDAHHOTO YIJIa MEHbBIIe
360°.

67. CpoiicTBa JuaroHajeil MpIMOYTroJIbHOTO MapAJLIeIenIIe/ a.

a) Juaronaau mpgMOyroJbHOrO MapasijIesienule i PABHBL.

6) KBagpar nmuaronaau npsMOyroJIbHOTO HapaJlieselulesia PABeH CyM-
Me KBaJIpATOB TPEX ero u3Mepenuii (jyimH Tpex pebep ¢ obrieil BepIuHoii).

Cdepa. Kacarenpnas mmockocts. Kacarommecs chepsr

68. Ceuenne cdepbl IJIOCKOCTBIO, YIAJEHHON OT IeHTpa cdepbl HA pac-
CTOsIHME, MEHbIIIee pauyca, eCThb OKPYKHOCThb. OCHOBaHUE MEPITEeHIUKYJIsi-
pa, OILYIIEHHOI'0 U3 IEHTPa cdepbl Ha CEKYNLYIO IIJIOCKOCTD, €CTh IIEHTP STON
OKPYKHOCTH.

69. KacarespHas mwiockocTs K cdepe (IIOCKOCTD, UMeIoInast co chepoii
€JIMHCTBEHHYIO OOIIYI0 TOUKY) MEPIEHIUKYJIpHa Pamuycy cdhepsl, mpoBe-
JIEHHOMY B TOYKY KacCaHUs.
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70. Kacaresnbnas npsmMas K cdepe (npsimast, umeroniast co cdepoii euH-
CTBEHHYIO OOIILYIO TOYKY) HNEPICHJIUKYJISPHA PAIuyCy chepbl, IPOBEICHHO-
MY B TOUKY KACAHMUSI.

71. Lentp cdepsnl, BIUCAHHON B JBYTPAHHBIN YTOJI, JIE2KUT B OUCCEKTOP-
HOI IJIOCKOCTH ITOTO yTIJIA.

72. OTpe3Ku KacaTeJIbHBIX IPSIMBIX, IMPOBEJIEHHBIX K cdepe u3 OFHOM
TOYKHU, PABHBI MEXK1y CODOIA.

73. Jlunust 1ieHTPOB Kacaommxcest cdep (MMEINUX eJInHCTBEHHYIO 00-
HIyIO TOYKY) IPOXOJAUT Y€PE3 UX TOUKY KACAHUIL.

74. Eciiu nBe passimanbie chepbl mMeEOT 00jiee OJHON 00IIell TOYKH,
TO OHM IIEPECEKAIOTCS [0 OKPYKHOCTU. [1710CKOCTD 9TOi OKPY2KHOCTH I1€p-
[IEH/INKYJIIPHA JINHUU IIEHTPOB JTaHHBIX cdep.

IIpaBuabHAg nmupamuIa

75. Eciiu ABC' D — npaBujibHas TpeyroJbHast TUpaMUJIa ¢ BepiuHoi D,
BbicoToit DM u cropomnoit ocHoBanust a, a Ay, By u C; — cepeInHbl CTOPOH
coorserctBenno BC, AC' u AB, 1o

a) LZDAM = /DBM = /DCM — yron 60koBoro pebpa ¢ MmIoCKOCTbIO
OCHOBaHUSI;

6) £LDAYM = /DBy M = ZDC1 M — jnuneiiHblii yroJi AByTPAHHOIO yTJa
OGOKOBOIf TPaHU C IJIOCKOCTBIO OCHOBAHWS;

B) LZAFB (rme F — ocHOBaHHWe NepIEHAUKYJISIPA, OIYIIEHHOIO U3 Bep-
muabl A ocHOBaHMsT Ha GokoBoe pebpo DC) — juHEHHBI yroa MexIy
OGOKOBBIMU I'DAHSME [TAPAMUJIHI;

r) AA, =BB, =CC;=aV3 /2 — BBICOTA TPEYIOJIbHUKA OCHOBAHUSI;

n) AM = BM =CM =2AA,/3=a/V/3=(aV3)/3 — oproronambnas
MIPOEKIINs OOKOBOTO pedpa Ha MJIOCKOCTH OCHOBAHWS;

e) AiM = B1M =C1 M = AA; /3 =a/(2V/3) = a\/3/6 — oproronambuas
[IPOEKIHs arodeMbl Ha IIJIOCKOCTh OCHOBaHUSI;

k) C1 F — obumit nepreHauKy/igp IpoTUBONOIOKHBIX pebep AB u CD.

76. IIporuBomnosoxubie pebpa MPaBUILHON TPEYTOJIHLHON MTHPAMUJIBI O~
MAPHO MEPIEHIUKYISTPHBI.

77. BoicoTa mpaBM/ILHOTO TETpasapa ¢ pedbpoM a paBHA am.

78. Eciu PABC D — upaBuibHasi 4eThIPeXyTOJibHAsSI IIUPAMUIa C Bep-
muHoi P, BbicoToit PM u cropoHoil ocHoBanus a, a Ay, By, C1 u D1 —
cepeuHbl cTopoH coorBercTBenHo AB, BC, CD u AD, To

a) ZPAM =/PBM =/PCM = /PDM — yron GokoBoro pebpa c
IJIOCKOCTBIO OCHOBAHWS;

6) LPA\M =/PB1M =/PCiM =/PD1M — snuneiinpit yroa IBy-

I'PaHHOI'O yIJla OOKOBOI1 I'PaHU C IIJIOCKOCTBIO OCHOBAaHUI;
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B) ZBFD (rue F' — ocHoBaHue IepHEHMKYIIAPA, OIYIIIEHHOIO U3 BEp-
muHbl B ocHOBaHms Ha GOKOBoe peGpo AP) — JIMHEeHHBIH yroa MexIy
COCeTHUMU OOKOBBIMU T'DAHSIMU TTHPAMUJIHI;

r) LA PCy = /ZB1PD; — numHeiiHblil yroj JBYIPAHHOTO YIJIa MEXKILy
[IPOTUBOIIOJIO2KHBIMI OOKOBBIME DAHSIMIY;

1) AM =BM =CM =DM = DB/2=(av/2)/2=a//2 — oproronab-
Hasl IPOEKIMs DOKOBOIO pedpa Ha ILJIOCKOCTh OCHOBAHUSI;

e) AyM = ByM =C1 M = D1 M = a/2 — opToroHaJjibHasi IPOEKIIHsI allo-
deMbl Ha TIOCKOCTH OCHOBAHUS;

k) FM — obuumit neprenaukyasp auaronanu BD ocHoBaHusi U cKpe-
[IUBAIOIIErocsi ¢ Heil 6okoBoro pebpa AP.

79. BokoBoe pebpO MpaBWIHHON YETHIPEXYTOJBHON THPAMUAIBI IEPIIEH-
JUKYISPHO CKPEINIUBAIOIIECsd ¢ HUM JHArOHAIN OCHOBAHUS.

ILomaap MOBEPXHOCTH MHOTOTPAHHUKA

80. BokoBas TMOBEPXHOCTb IMPU3MBbI PaBHA IPOU3BEJICHUIO MEPUMETPA
[IEPIIEHINKY/ISIPDHOTO CeUEHUST TPU3MbI Ha ODOKOBOE pebpo.

81. BokoBas MOBEPXHOCTH NMPABUIBLHON MUPAMHUIbI PaBHA ILIOMIAIN €€
OCHOBaHUSs, JIEJICHHON Ha KOCUHYC yTJia ODOKOBO# IPAHU C IJIOCKOCTHIO OCHO-
BaHUsA.

O6beMbl MHOTOTIPDAHHUKOB

82. O6beM NPSIMOYTOJIBHOIO IapaJuIe/elule/la PaBeH IPOU3BEIEHUIO
TpexX ero U3MepeHuit.

83. OObeM HAKJIOHHO IPU3MbI PABEH ITPOU3BEIEHUIO TIJIOMIAIN TIePIIeH-
JUKYJISPHOrO cedeHusi Ha OOKOBOe pedpo.

84. O6beM IpuU3MbI paBeH MPOU3BEJIEHUIO ILIOMIAIN OCHOBAHUS HA BbI-
cory.

85. O6beM TPeyro/bHO MPU3MBI PABEH ITOJIOBUHE IPOU3BEIECHUS ILIO-
@ OOKOBOW I'DAHU Ha PACCTOSTHUE MEXK]Ty 9TOW TPAHBIO U ITPOTHBOJIEYKA-
M et GOKOBBIM peOPOM.

86. O6beM mupaMuIbl pABEH TPETH TPOU3BEIEHUST TIOMAM OCHOBAHMS
HA BBICOTY.

87. ITupaMubl ¢ PABHBIMU BBICOTAMU U DABHOBEJIUKUME OCHOBAHHUSIMU
DPABHOBEJIHKH.

88. Ili1ocKOCTh, POXOAIIAs Yepe3 BEPIIUHY MUPAMUJILI U IPIMYIO, Jie-
JKAIIYI0 B OCHOBAHWH, JIEJIUT O0bEM IIMPAMUJIBI B TOM K€ OTHOIIEHUH, B KO-
TOPOM IIpsiMasi JEJIUT ILIOMIA/ b OCHOBAHUSI.

89. Ecyin Touku Ay, By u C jexkar Ha GOKOBBIX pedpax COOTBETCTBEHHO
DA, DB u DC rtpeyrosibHoii nupamuisl ABC D win Ha uX IIPOIOJIZKEHUSIX,
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10 06beM mupamuibl A; B1C1 Dy orHOcuTCcst K 06bemy tupamuisl ABCD
DA, DB, DC,
DA DB DC

90. OTHomeHne 00BLEMOB TOI0OHBIX MHOTOI'PAHHUKOB PAaBHO KyOy KO3(]-
duruenTa 1o 100us.

91. [IpousBeieHne ILIOMA N OCHOBAHUS HA BBICOTY TETPa’3/Ipa IOCTO-
SIHHO.

92. O6bemM Terpasapa V' paBeH IIECTON YacTU IIPOU3BEIEHNUS JIUH IBYX
[IPOTUBOIIOJIOXKHBIX pebep a u b Ha paccTOosiHUE MEXKIY HUMH C U H& CUHYC

KaK IIpOu3BeJcHUuE OTHOIIEHU

1
yIyIa @ MeXJIy HUMH, T.e. V = 5 abc - sin .

93. O6bem Terpasapa V paBeH JBYM TPETsIM MMPOU3BEIECHUS IIIOMIAIEH

AByX rpameit P u () Ha CHHYC yIUIa (0 MeXK/ly HUMU, JICJIEHHOMY Ha UX 0DIiee
2 P-Q-sinp

pebpo a, T.e. V== ————.
3 a

94. a) O6bem TeTpasdIpa PABEeH TPETHU IPOU3BEIEHU €0 TOJIHON OBEepX-
HOCTHU HA, PAJNYC BIIUCAHHON CEpHI.

6) O6beM MHOIOIDAHHHMKA, B KOTODBIA MOXKHO BIHCATH cdepy, paBeH
OJIHOI TpeTbell IIPOU3Be/ICHU II0JTHOI II0BEPXHOCTA MHOI'OIDAHHUKA Ha pa-

Jaayc cdepsl.

O6beMbl 1 TOBEPXHOCTH KPYIJIBIX TEJ

95. O6beM IUINHIPA PaBeH MPOU3BEICHUIO IIJIOMIAIN €r0 OCHOBAHWS
HA BBICOTY.

96. O6beM KOHyCa paBeH TPETHU MPOW3BEJICHUS TLIOMIAJIA €r0 OCHOBAHMS
Ha BBICOTY.

97. O6bem mapa pajuyca R pasen 4mR3 /3.

98. OObeM MIAPOBOTO CermMeHTa BBICOTOH h mapa pamumyca R paseH
7h?(R — h/3).

99. BokoBasi IOBEPXHOCTH IWJIMHJIPA C BBICOTOW h W PajiiycoOM OCHOBa-
HUd T paBHA 27rh.

100. BokoBasi HOBEPXHOCTH KOHYyCa ¢ 0b6pa3yroteii [ u paJinycoM OCHOBa-
HUs T paBHA TT.

101. Ilosepxuocts cdepnl paguyca R pasna 47 R2.

102. Ceprueckasi TTOBEPXHOCTH IMAPOBOIO CErMEHTa BBICOTOH h Trapa
paauyca R pasua 27w Rh.



Yacts 2. N30panabie 331291 U TEOPEMBI
3JIeMEeHTapHOII TeoMeTpun

ILnaaumeTpus

1. CyMmMa paccTosiHMIT OT IIPOM3BOJIBHOI TOYKN OCHOBAHUSI DaBHOOE/I-
PEHHOTO TPEYrOoJIbHUKA 10 OOKOBBIX CTOPOH MTOCTOSIHHA.

2. Ecmn Tpu MenmaHbl OHOTO TPEYIrOJbHHKA COOTBETCTBEHHO DPAaBHBI
TPeM MeJIMaHaM JIPYroro TPEeYroJIbHUKA, TO TPEYIOJIbHUKN PABHbI.

3. Menuana tpeyrosbauka ABC, npoBejieHHas U3 BEPIIUHBI A, MeHbIIIe
nostycyMMbl ¢cTopoH AB u AC', HO GOJIbIIIE UX TOJYPA3HOCTH.

4. Cymma Tpex MeIuaH TPEyTrOJLHUKA MEHbINe MepuMeTpa, HO OOJIbIle
Tpex 4deTBepTeil nepuMeTpa TPeyTroJIbHUKA.

5. CymMmma JmaroHaJjieil BBIITYKJIONO YeThIPeXyroJbHUKA OOJIbIEe CyMMBI
€ro JIByX IPOTHUBOIIOJIOXKHBIX CTOPOH.

6. OTpe30K, COeTUHSIONINIT BEPITUHY TPEYTOJIbHAKA C TOYKOM, JTeXKAIIeh
Ha [IPOTUBOIIOJIOXKHON CTOPOHE, MeHbIIe OOJIbINel U3 ABYX APYTUX CTOPOH.

7. Paccrosinue MexK iy JIFOOBIMU JBYMsI TOUKAMU, B3ATHIMU Ha CTOPOHAX
TPeyroJibHUKa, He 00JIble HauboJIbINel U3 ero CTOPOH.

8. a) Eciin Tpeyronbauku ABC u A;B1Cy rakosbl, uro AB = A Bj,
AC=A,Ci nw LBAC > ABlAlC’l, T0 BC > B (.

6) Eciu rtpeyronbuuku ABC u A;B;C; takosbl, yro AB = A; B,
AC=A,Cy u BC > BlCl, T0 LBAC > /B1A.C1.

9. [Iycte AA; — menuana tpeyrosibauka ABC. Yroa A ocrpsrii Toria
U TOJIbKO Torma, korga AA; > BC/2.

10. Cymma paccTosgauil oT 1:060# TOYKH BHYTPH TPEYTOJbHUKA 10 TPEX
€ro BepiIuH 00JIbIIe IIOJIyIIEPUMETPa, HO MEHBIIE IIEPUMETPa TPEYTOJbHUKA.

11. Ige okpyxkHOcTH pasmycoB r u R (r < R) mepecekaroTcst Torma
U TOJIBLKO TOIJAa, KOTJA PACCTOSHUE MEXKJYy UX IIEHTPAMHU MEHbIIe, YeM
r+ R, HO GosibIIE, UeM R — 1.

12. Eciin oTpesku, CoeauHsIONe CepeauHbl IPOTUBOIOJIOXKHBIX CTOPOH
JeTBIPEXYTOJIbLHUKA,

a) PaBHBI, TO JUATOHAJU YeTHIPEXYTOJbHIKA [ePIeHIUKYISPHbI;

6) TEePIEeHUKY/ISIPHBI, TO JUATOHAIN YETHIPEXYTOJbHUKA PABHBIL.
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13. Touku K, L, M u N — cepeaunbl cropoH coorBercrBerro AB, BC,
CD u DFE ustuyrosibanka ABCDE, a touku P u () — cepeHbl OTPE3KOB
coorBercrBerHo KM u LN. Torna PQ || AE u PQ = AE/A4.

14. JTsa pasuocroponuux rpeyrosibauka ABC u CDE (Bepiiuub mepe-
YHCJIEHBI IIPOTUB YACOBOI CTPEJIKH) PACIIOJIOZKEHBI 110 OJIHY CTOPOHY OT IIpsi-
moit AE u umeror enuncTBenHyo obmyto Touky C. Ilycte M, N u K —
cepeuubl orpe3koB BD, AC' u C'E coorBercTBeHHO. TOT/Ia TPEyroJbHUK
M N K — paBHOCTOPOHHWIA.

15. BuccekTpuchl yriioB mpu OOKOBOII CTOPOHE TPAIEINH IePEeCEKAIOTCS
Ha ee CpeJHel JIMHUH.

16. Cropons! mapaJesorpamma paBubl a u b. Torma puaronaan 4erbi-
PeXyroJIbHUAKA, 0OPa30BaAHHOIO IIepeceYeHIIMI OUCCEKTPUC YIIOB ITapaJlie-
JlorpaMMa, paBHBI |a — b|.

17. Ecam cymma yriioB mpu OJHOM W3 OCHOBaHWH Tparernuu pasua 90°,
TO OTPE30K, COEIUHSIONINI CepeIMHbBl OCHOBAHUN TPAIEINN, PABEH UX II0-
JIyPA3HOCTH.

18. Ha croponax AB u AD napasnenorpamyma ABC D B3sitet Touku M
u N tak, aro upsimbie M C u NC nendar napaJjuiejiorpaMM Ha TPU PaBHOBe-
simkne yactu. Haiiqure M N, eciu BD =d.

19. /luaronaim Tpalernuu paBHbI 3 U 5, a OTPE30K, COEIMHSIONINIT cepe-
JUHBI OCHOBaHMUiA, paBen 2. Haiiaure mroma b Tpamenn.

20. OTpe30K IPIMOif, TAPAJIIETLHON OCHOBAHUSIM TPAIICINH, 3aKJII0ICH-
HBIIl BHYTPHU Tpallenuu, pa3buBaeTcs ee JUAroHaJsIMU Ha TPHU YacTU. Torjaa
OTPE3KHU, IPUJIErAOINe K DOKOBBIM CTOPOHAM, PABHBI MEXKJLY COOOIA.

21. Yepes TOUKY mepecedeHus JMaroHajeil Tpareruu ¢ OCHOBAHUSIMA
u b mpoBesieHa TIpsiMasi, TapaJiiebHas ocHOBaHUSIM. OTPE30K 3TOi MpsiMOif,
2ab
a+b

22. Tparmenus pasjeneHa TPsSMOi, Mapae bHOl ee OCHOBAHUIM, PaB-
HBIM @ U b, Ha JBe paBHOBeJIMKKe Tpamenuu. Torma oTpe3oK 3Toil MpsiMoii,
3aKJIFOYEHHBINH MeK Iy GOKOBBIMH CTOpDOHaMH, paBeH 4/ (a? + b2)/2.

23. Touka M — cepennna orpeska AB. Touku Ay, My u By — upo-
ekiun toyek A, M u B Ha Hekoropyio npsmyio. Torma M; — cepenuna
orpeska A1 Bj.

24. B ocrpoyrosibaoM Tpeyronbauke ABC mposesenbl BbicOTbl BD
u CFE. Eciiu BF u CG — 1epueHIuKyIspsl, omyiieHsabe u3 pepmud B u C
Ha npsmyio ED, to EF = DG.

25. Ha orpeske AB Basara touka C. [Ipsimasi, mpoxomsiias 4epe3 Todu-
ky C, mepecekaer okpyxkuocru ¢ guamerpamu AC u BC B Toukax K
u L, a TakKe OKpy>KHOCTh ¢ juamerpom AB — B Toukax M u N. Torma
KM=LN.

3aKJIIOYEHHBIN MEXKy OOKOBBIMU CTOPOHAME TPAIIEIINN, PABEH
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26. [Iyctb «, 0 u v — yriusl TpeyrojbHuka, npudeM o < 3 <~y. Torma
a < 60°, v>60° 0°< 8 <90°.

27. Ha JByX CTOpPOHAX TPEYrOJbHUKA BHE €0 MIOCTPOEHBI KBAIpaThl. To-
IJ1a OTPE30K, COETUHSIONUI KOHIIBI CTOPOH KBAJPATOB, BHIXOJSIIUX U3 OJI-
HOIi BEPIIMHBI TPEYTOJIbHUKA, B JIBa pa3a OOJIbIe MeJMaHbl TPEYroJbHUKA,
BBIXOJAIIE! U3 TOH »Ke BePIINHBI.

28. O6obmennasg reopema Iudaropa. [Tycts C' D — BeIcOTA IPSMOYTOJTH-
Horo Tpeyrojbauka ABC, poBejieHHast U3 BEPIIMHBI IPAMOro yria. Toraa
rpeyrosbauku ABC, CBD u ACD nonobust. Eciu [, m u n — coorser-
CTBYIOIIHE JIMHEHHBIE JIEMEHTHI TUX TPEYTOJIHLHUKOB, TO

12 =m?+n?.

29. BricoTa npsiMOyTroJIbHOIO TPEYTroJIbHUKA, OIyIIIeHHAsT Ha, TUIIOTEHY3Y,
JIeJIAT ITOT TPEYTOJbHUK Ha JIBA TPEYTOJbHUKA. PaccTosiHMe MeXKIy IIeH-
TpaMU BIMCAHHBIX OKPYXKHOCTEH STHUX TPeyroJbHUKOB pasHo 1. Haiimure
paJinyC BIUCAHHON OKPYKHOCTH UCXOTHOIO TPEYTrOJbHUKA.

30. /Ise oxpy:kHOCTH Iepecekatorcss B Toukax A m B. IlpomomkeHus
xopa, AC u BD 1epBoii OKPY>KHOCTHU IIEPECEKAIOT BTOPYIO OKPYXKHOCTH
B roukax F u F. Torma npsimbie C'D u EF napaJjjiebHbIL.

31. Yepe3 Touky KacaHus JIBYX OKPYXKHOCTEl MpOBejieHa ceKylnas. To-
IJla KacaTejbHble, TPOBEJEHHBIE K OKPY’KHOCTSIM Yepe3 KOHIIBI 00pa30BaB-
IIIUXCST XOPJT, APAJLIETbHBI.

32. Teopema Komepumka. [lo HemomBu:KHOII OKPYKHOCTHU, KacCasiCh €e
U3HYTPHU, KATUTCA 03 CKOJIbXKEHUSI OKPY?KHOCTH BIIBOE MEHBIIErO PaJIny-
ca. Torma dukcupoBanHas ToYka K IMOJBUYKHONW OKPYKHOCTH IBUXKETCS
10 TUAMETPY HETOABUKHON OKPYKHOCTH.

33. IIponoikenusi OGUCCEKTPUC OCTPOYTOJBHOrO Tpeyroibhauka ABC
[IepeceKaroT OIMCAHHYIO OKPYKHOCTH 9TOTO TPEYTOJbHUKA B TOUYKax Aj,
By, Cq. Torma BeicoThl TpeyroJibauka Ay BiCy jexkar Ha npsiMbix AAq,
BBy, CC,.

34. ITponosizkeHusi BBICOT OCTPOYroJbHOro Tpeyrojbauka ABC mepe-
CEKalOT OMUCAHHYIO OKPYXKHOCTH 3TOTO TPEyroJibHUKa B TOoukax Aj, Bi,
C,. Torma 6uccekrpucel Tpeyrosbuuka A, ByCy jexar Ha upsaMmbix AAq,
BB, CCh.

35. Ecyin BBITIOJIHSIETCST OHO W3 CJIEJIYIONIUX YCJIOBUIA, TO YeTBIpE TOY-
ku A, B, C u D jexar Ha OJHON OKPYKHOCTH.

a) ZCAD =/ZCBD =90°.

6) Touku A u B jexar 10 ouHy cropony or upamoit CD u LZCAD =
=/ZCBD.

B) IIpsimbie AC' u BD nepecekatorcst B touke O u OA-OC =0B-0OD.
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36. Ha rumnorenyse AB npsimoyroJibHOro tpeyroJibauka ABC ¢ Karera-
vu BC=a u AC =b BO BHENIHIOI CTOPOHY mocTpoeH KBajpar ABK M.
Torsa paccrosnue ot Toukn C' 10 TeHTPa KBajpaTa pasHo (a + b)/v/2.

37. Ha runorenyze AB npsimoyrosibHOro Tpeyroibanka ABC Bo BHeI-
HIOIO CTOPOHY TIOCTPOEH KBaJpar ¢ reaTpoM B Touke O. Jokaxure, uro CO
€CTh OUCCEKTPUCA TIPSIMOrO yIJia.

38. B tpeyronvuuke ABC yron B pasen 60°, 6uccexkrpucst AD u CE
mepecekaiorcs B Touke O. lokaxure, uro OD = OF.

39. a) Tpu npsimble, mpoxozsmue depe3 Touky O, 06pasyoT APYT € IAPy-
rom yriel B 60°. Torma mpoeknuu MpousBOIBHON TOYKH, OTJIHYHONH oT O,
HA 9TU MPSIMbIE FBJIAIOTCS BEPIIMHAME [IPABUJIBHOIO TPEYTOJIbHUKA.

6) IIpoexiuy IPOU3BOILHON TOUYKHU HA BBICOTBI TPEYTOJbHUKA, ABJIIOTCS
BEPIIMHAME TPEYTOJIHHUKA, MOJOOHOTO JAHHOMY.

40. Yepes Beprmny C' paBHOCTOPOHHEro Tpeyrosbauka ABC mpose-
JieHa TpousBoJibHast npsimasi, K u M — mpoeknuu Touek A u B ma 3Ty
npamyio, P — cepemquna AB. Jlokaxkwure, uro Tpeyrosbuuk KM P — pas-
HOCTOPOHHUMA.

41. OcHoBaHMe KazKJOH BLICOTHI TPEYTOJbHUKA MPOCKTUPYETCA Ha 0O-
KOBBIE€ CTOPOHBI TPEYroJibHUKA. JIOKaykKuTe, 94TO MIECTh MOJYUYEHHBIX TOYEK
JIeYKaT Ha OJIHON OKPYYKHOCTH.

42. 3amaua Apxumema. B ayry AB OKpy»KHOCTH BIIMCAHa JIOMAHAs
AM B u3 nByx orpeskos (AM > M B). Jlokaxkure, 9TO OCHOBAHUE TIE€PIIEH-
mukynaspa K H, onymenaoro u3 cepeaunbl K jgyru AB Ha orpesok AM,
JlesuT JoManyto momnosiam, T.e. AH = HM + M B.

43. OkoJio paBaOCTOpOHHETO Tpeyroibunka ABC onncana OKpyKHOCTbD,
u Ha ayre BC B3sTa npousposibHas Touka M. Torma AM = BM + CM.

44. Touka Toppuuesumn. Ha croponax tpeyrosbauka ABC mocTpoeHb!
BHE TPeyroJibHuKa pasHocToponnue tpeyroibuuku BCA;, CAB,, ABCY,
u mpoBefiennl orpesku AAy, BBy u CCy. Torma

a) 9TH OTPE3KU DABHBI;

6) 9TH OTPE3KU MEPECEKAIOTCSI B OJIHON TOUKE;

B) €cJiu 3Ta TOYKa HAXOAUTCs BHYyTpU Tpeyroabuauka ABC, To cymma ee
PACCTOSIHUH 710 TPEX BEPIIMH TPEYroJbHUKA PABHA KayKJIOMYy U3 OTPE3KOB
AAy, BBy, CCh.

45. 3amaua Pepma. BHyTpu 0CTPOyroJIbHOIO TPEYrOJbHUKA HARIATe
TOYKY, CYMMa PACCTOSTHUI OT KOTOPOH JI0 BEPINNH MUHAMAJIbHA.

46. Ecin mpsimast, mpoxofisimnas depe3 Touky A u menrp O Broucas-
HOIT OKpYKHOCTH Tpeyrojibauka ABC, BTOpUYHO MepeceKaeT OMUCAHHYIO
OKPY?KHOCTb 3TOT0 TPEyrojbHUKAa B Touke M, To Tpeyroabuuku BOM
un COM paBHODEIpEHHBIE.
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47. Teopema Mancuona. Jlokakute, ITO OTPE30K, COEJIMHSIONINI IT€H-
TPhI BIIMCAHHON U BHEBIIMCAHHON OKPYKHOCTEl TpeyroJIbHUKA, JIeJTUTCS
OIMCAHHOW OKPY?KHOCTBIO TIOITOJIAM.

48. ®opmyina ditnepa. Eciau O, Oy — HeHTPHI BIMCAHHON U OIUCAHHOM
okpyxkuocTeit Tpeyronbuuka ABC, ar u R — paguychl 9TUX OKPYYKHOCTEH,
TO 0102 =V R2 —2rR.

49. Yerbipe Kpyra, MOCTPOEHHBIX HA, CTOPOHAX BBIIMYKJIOIO YeTHIPEX-
YTOJbHUKA KAK HA JIUAMETPaX, HOKPHIBAIOT BECh U€THIPEXYTOIbHUK.

50. /IBa TPOTHBOIMOJIOKHBIX YTJIA BBITYKJIONO YETHIPDEXYTOJbHUKA —
Tymnbe. JlokaxkuTe, ITO IUMATOHAJb, COEIUHSIONIAS BEPIIUHBI ITUX YIJIOB,
MEHbIIIEe APYTOil JIMarOHAJIH.

51. JIBe OKpy>KHOCTH KacaloTcsI BHyTpeHHnM obpa3om B Touke M. ITycTn
AB — xopzaa 60jbleil OKpy>KHOCTH, KACAIOIIAsiCsl MEHBIIEH OKPYKHOCTH
B Touke 1. Tokaxxure, aro MT — 6uccekrpuca yriaa AM B.

52. O61re XOpbl TPeX MOMAPHO TIEPECEKAIONINXCsT OKPYKHOCTeH M
UX TPOJIOJIKEHUSI IIPOXOJIAT Yepe3 ONHY TOYKY, JIMOO HapaJjiesIbHbl, JHO0
JlezkKaT Ha OJHON IPAMOIL.

53. Touka M wnHaxomurTcs Ha IpomosKeHnn xopiabl AB. Eciu tou-
ka C oKpy»KHOCTH TaxoBa, uro MC? = MA - MB, ro MC — kacaTejbHas
K OKPY2KHOCTH.

54. [leHTpBI KBaJpaTOB, MIOCTPOEHHBIX HA CTOPOHAX MAPAJIIeIOrPAMMA
BHE €ro, caMu 00pa3yioT KBapar.

55. Ecsiu B TpeyrosibHuKe ofuH yroJ paseH 120°, To TpeyroJbHUK, 00-
pPa30BaHHBI OCHOBAHUSIMU €I0 ODUCCEKTPUC, ITPAMOYTOIbHBI.

56. Ecsin B Tpeyrosibauke ABC ¢ yriiom B, paBabiM 120°, 6GuCCeKTPHCHI
AFE, BD u CM nepecexkaorcst B Touke O, o ZDMO = 30°.

57. aubl npsamag (OKpy»KHOCTHb) u Ha Hell Touku A u B. Haiigure
TeOMETPUYECKOE MECTO TOUEK KAaCaHUsi OKPYZKHOCTEH, O/THA U3 KOTOPBIX Ka-
caercs JaHHoOl npsaMoil (OKpyKHOCTH) B Touke A, a npyras — B Touke B.

58. IIpsamas itnepa. B r060Mm Tpeyronbauke Touka H mepecedeHns Bbi-
cot (oprouentp), nearp O onucanHoi OKpyzKHOCTU U Touka M nepecedenust
MenuaH (IEHTD THAKECTH) JiexkaT Ha OJHOI IpsAMoii, npudem Touka M pac-
rosioxkena Mexkry Toukamu O u H, u MH =2MO.

59. Teopema Menenag. Jlan tpeyrosbunk ABC. Hekortopast mpsimast
repecekaer ero croponbl AB, BC u upopoikerue croponbl AC' B TOY-
kax Cq, Ay, By coorsercrBenno. Torma

BA, CBi AC: _,
A4,C BA CB

60. Teopema Yessnr. [Iyctb Touku A;, By u C] mpuHajjieskar cOOTBET-
creerno croponam BC', AC u AB tpeyrosbanka ABC. Orpesku AA;, BB,
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C(C', nepecekaroTcsi B OJHON TOYKE TOTJA U TOJBKO TOTJA, KOIJA

AB, CA, BC;

B,C AB C,A

61. a) Touka 2Kepronna. B TpeyrojbHuK BIucana OKpyzKHOCTb. Touku
KACaHWUs CO CTOPOHAMHU TPEYTOJIbHUKA COEINHEHBI C IIPOTUBOIOJIOXKHBIMA
BepmuHaMu. Torga Tpy MOJIyYEeHHBIX OTPE3Ka IIePEeCEKAIOTCS B OJIHOM TOUKE.

6) Touka Harens. B y1io6oM TpeyrobHUKE OTPE3KH, COSIUHSIONIIE BEP-
IIUHBI C TOYKAMW KACAHWUS BHEBIIMCAHHBIX OKPYXKHOCTE ¢ ITPOTUBOIIOJIONK-
HBIMU CTOPOHAMU, [TIEPECEKAIOTCS B OJIHOI TOUKE.

62. Yepes Touky M Ha BbICOTE AD MIPOU3BOJIBHOIO Tpeyroibuuka ABC
nposoggarcst npsimbie BM u C' M, koropbie niepecekaoT croporst AC u AB
B Toukax P u ) coorBercrBenno. Torma AD — 6uccekrpuca yria PDQ.

63. [Ipsimast, coemuHsitonasi TOUYKy P miepeceueHus JuaroHaJieil 4eThi-
pexyroabuuka ABC D ¢ Toukoit ( nepecedenust npsimbix AB u C D, nemur
cropory AD mononam. Torma ona jgesut nonosaMm u cropory BC.

64. Eciiu na cropone BC tpeyronbuuka ABC Kak Ha jpmaMerpe mocTpo-
eHa OKPYKHOCTh, Hepecekatoriasi cropoubl AB u AC B toukax M u N,
o S(AMN) = S(ABC) cos? .

65. [Liomaam TpeyroJibHUKOB, 0OPAa30BAHHBIX OTPE3KAMU IUATOHAJIEH
TpaTIeIuu U €¢ OCHOBAHUSMU, paBHBI S1 u So. Haitanre mmomanb Tpamennm.

66. Ecoiu mwromaap Tpeyroabuuka ABC pasHa S, TO IIOmMaab Tpe-
YTOJbHUKA, CTOPOHBI KOTOPOrO PaBHBI MejuaHaM Tpeyroabinka ABC,
paBHa 35/4.

67. Uepes HEKOTOPYIO TOUKY, B3ATYIO BHYTPH TPEYTOJIbHUKA, ITPOBEICHBI
TPHU MPSIMbIE, APAJLIETbLHBIE CTOPOHAM. DTH MPSIMbIE PA30OUBAIOT TPEYTOJIb-
HUK Ha IIEeCTh YacTell, TP U3 KOTOPBIX — TPEYTOJHHUKH C IJIOMAIMH ST,
So, S3. Torga moma s JaHHOTO TPEYroJIbHUKA PaBHA

(V51 + /82 + /S3)2.

68. Kaxx/1ast cTOpOHa BBIIYKJIOTO Y€THIPEXYTONBHUKA MOJEIEHA HA TPU
pasuble dacTu. COOTBETCTBYIONINE TOYKH JEJIEHNS HA IPOTHBOIOIOXKHBIX
CTOPOHAX COEJIMHEHBI OTpe3KaMu. Torja 3TH OTPE3KH JeNAT JAPYT Jpyra
HA TPU PaBHBIE YACTH.

69. /IBe npsiMble IeIAT KaXKIyIO U3 JBYX IIPOTUBOIOJIOXKHBIX CTOPOH BbI-
IIyKJIOI'O YeTHIPEXyTroJbHUKA HA TPU paBHbIE dacTH. Torjga MexKJy STUMN
[PSIMBIMU 3aKJIIOU€HA TPETh IO IeThIPEXyTOJIbHUAKA.

70. Teopema Ilackama. Toukn mepecedeHnsl NPOJIO?KEHUN ITPOTHUBOIO-
JIO?KHBIX CTOPOH BIIMCAHHOT'O IIECTUYTOJIBHUKA JIEJKAT HA OJIHON IIPIMO.

71. Teopema Bpuanmona. /[naronain omucaHHOTO MIECTUYTOILHIKA, CO-
€JIMHSIONTIE TPOTUBOIIOJIOXKHBIE BEPIITUHBI, IIEPECEKAIOTCS B OJTHON TOUKE.
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72. Eciin B 4eTBIPEXYTrOJIbHUK MOXKHO BIIMCATH OKPYKHOCTb, TO OTpe-
30K, COeJUHSIONINII TOYKH, B KOTOPBIX BIIMCAHHAsI OKPY?KHOCTb KacaeTCsl
MIPOTUBOIIOJIO?KHBIX CTOPOH YeThIPEXYTOJIbHUKA, IIPOXOJIUT Yepe3 TOUKY ITe-
pecedeHns QuaroHaJe.

73. [eoMerpuueckoe MeCTO TOYEK, PA3HOCTb KBAJAPATOB PAaCCTOSHUI
OT KOTOPBIX JI0 TOYeK A u B IOCTOsSIHHA, €CTh MPsIMasi, [TePIEeHIUKYJIsipP-
Has AB.

74. Tlpsimbie AB u C'D nieprnieHuKyaspHbI TOTJA U TOJIBKO TOTIA, KOT/a
AC? + BD* = AD? + BC?,

75. Haner qBe okpyxkuocTu ¢ nearpamu O1 u Oy. ['eomerpudeckoe me-
cTo Touek M, mjist KOTOPBIX KacaTeJbHbIE K JTAHHBIM OKPY?KHOCTSM DABHBI,
ecThb TpsiMast, nepreHuKyasapaas OO0z, Win 9acTb Takoil mpsmoit. B kakux
CIIyYasix NCKOMBIM N€OMETPUIECKUM MECTOM SIBJISIETCS BCsI TIPSIMAsT !

76. B tpeyronvuuke ABC, cropoubt AC u BC KOTOpPOro He paBHbI,
6uccekrpuca yria C AeJUT TOMOJaM yroJl MEXKIy MEIUaHON W BBICOTOH,
IpoBeJIeHHbIMU 13 Beprnuabl C', TOrma U TOJbKO Torma, Korma ZC = 90°.

77. Haiture yribl TpeyrobHUKA, €CJIN U3BECTHO, ITO OUCCEKTPUCa, Me-
JIMaHA U BBICOTA, IIPOBEIEHHBIE U3 OHON BEPIIUHBI, JIEJIAT YOI TPEYroib-
HUKA HA Y€THIPE PABHBIE YACTU.

78. B siobom tpeyrosnbauke ABC cepenuna croporbl BC' jIeXKUT Ha OT-
pe3Ke, COEJMHSIONEM TOYKY IMEPEeCceYeHrs] BBICOT C TOYKOU OKPY’KHOCTH,
OIIMCAHHOW OKOJIO 9TOT0 TPEYTOJIbHUKA, [HAMETPAJIHHO ITPOTHBOIIOJIOKHON
BepmnHe A, U JIEJIUT 9TOT OTPE30K IOMOJIAM.

79. CpoiicTBa TOYKM IE€pecedeHus BLICOT (OPTOIEHTPA) TPEYIOJIbHUKA.

a) Boicorsl Tpeyronbauka ABC nepecekatorcs B rouke H. Torna pajau-
YCBI OKPY?KHOCTEI, OIMUCAHHBIX OKOJIO Tpeyroabaukos ABC, AHB, BHC
u AHC, paBHBI MexXK1y CODOIA.

6) Eciu H — rtouka mnepecedenusi BoicoT Tpeyroabuuka ABC, a O —
[EHTP ONMMCAHHOW OKPYKHOCTH, TO

OH=0A+0B+0C.

B) Eciiu H — Touka nepecedenus BoicoT Tpeyroibauka ABC, To paccro-
siHue MexKly cepeauHamu oTpe3koB BC u AH paBHO pajinycy ONMUCAHHON
OKpyKHOCTH Tpeyroabuuka ABC.

r) Paccrosinue ot opToneHTpa 10 BEpIIUHbI TPEYTOJIbHUKA BIBOE GOJIbIIE
PacCTOAHUA OT IEHTPa OINMCAHHOII OKPYXKHOCTU J0 CTOPOHBI, IIPOTUBOIIO-
JIO?KHOH 3TOII BeplInHe.
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1) Touka, cuMMeTpUYIHAS OPTOIEHTPY OTHOCUTEJIBLHO IIPSIMOIi, COepKar-
el CTOPOHY TPEyTOJIbHUKA, JIEKUT HA OIUCAHHONW OKPY?KHOCTH TPEYTOJIb-
HUKA.

80. Tpu OKpyKHOCTH PABHBIX PAIUYCOB IIepeceKatoTcs B Touke O 1, Kpo-
Me TOro, TonapHo nepecekaorcs B Toukax A, B u C. Torma

a) OKpPY2KHOCTb, OIUCAHHAs OKOJIO Tpeyrojbuuka ABC, umeer TOT Ke
payc;

6) Tpu IpAMbBIE, KAXKJIasl U3 KOTOPBIX COSIUHSIET IEHTDP OJHOI OKPYKHO-
CTH C TOYKOU TIepeceveHus JByX APYIUX, MEPECEKAIOTCS B OJIHON TOYKE;

B) Touka O — oproneHTp Tpeyroibauka ABC.

81. IIyctb O — meHTp onmMcaHHON OKpyKHOCTH Tpeyrojbuuka ABC,
H — rouka nepecevenust Boicot. Torna /ZHAB = /Z0AC.

82. Ecstu BM u CN — Boicorsl Tpeyronbauka ABC, a O — menTp omm-
CAHHOW OKPYXKHOCTH Tpeyroyibauka, To OA 1 MN.

83. a) B ocrpoyrosnsroM Tpeyrossauke ABC ussectHo, yto CH = AB,
rne H — rouka nepeceuenust soicot. Haiinure yrou C.

6) B ocrpoyrossrnom tpeyrossuauke ABC ussecrno, uro CH =R,
rne H — Touka mepecevdeHus BBICOT, a R — pajuyc OIMCAHHOIO KpPyTa.
Haitaure yron C.

84. Kaxk10e n3 OCHOBaHUII BBICOT TPEYTOJBHUKA IIPOEIUPYETCS HA €ro
cTroponbl. JTokaxKuTe, 9T0 JJIHHA OTPE3Ka, COSIUHSIONIEr0 MPOEKITNN, He 3a-
BHCUT OT BBIGOPA BBICOTHI.

85. Orpesku AB u C'D — jauamerpsl oHOI OKpy)kHOCTH. VI3 Touku M
9TOM OKPYKHOCTH OIIYIIEeHbI nepiueHukyasapbl M P u M@ na npavsie AB
u CD. Jlokaxkure, 9ro ajmHa oTpe3ka P() He 3aBUCHAT OT TOJIOKEHUS TOU-
K M.

86. 113 Bepmuubl C' ocTpoyroJibHOro TpeyrosibHuka ABC omylieHa Bbl-
cora C'H, a w3 Ttouku H omyiensl neprerukyaspbl H M u H N Ha CTOPOHBI
BC u AC coorsercrBenno. Jlokaxure, uro tpeyronbauku MNC u ABC
1O T00HBL.

87. Ilponomxkennss Boicor AM u CN 0CTpOyroJibHOTO TPEyroJbHUKA,
ABC mnepeceKkaloT OIUCAHHYIO OKOJIO HEIO0 OKPYKHOCTH B TO4YKax P u Q.
Haiinure pajuyc onucanHoit okpyuocru, eciim AC = a, PQ = 6a/5.

88. Touku K u P cummerpuanst ocnoBannio H BeicoTsl BH Tpeyrosib-
nuka ABC' ornocurensuo ero cropon AB u BC. Jlokaxkure, 9T0 TOYKA
nepecedernst orpeska K P co croponamu AB u BC (win ux mpoJoszKeHn-
sIMM) — OCHOBaHUZA BBICOT Tpeyroybuuka ABC.

89. CpoiicTBa 0pTOTPEYroJIbHAKA (T.€. TPEYrOJIbHUKA C BEPIIMHAMU
B OCHOBAHUSX BBICOT JAHHOIO).

a) BbICOTBI OCTPOYIOJILHOIO TPEYTrOJIbHUKA SBJIAIOTCS OUCCEKTPHCAME
YIJIOB €r0 OPTOTPEYTOJIbHIKA.
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0) Eciin rouku A1, By u Cq Ha croponax coorsercrsenno BC, AC u AB
) b
OCTPOYToJIbHOTO TpeyroJibauKa ABC TakoBbI, 94TO

Aélgjil(jliimé(jjillgl, ij1311411:iék4131(71 HA414CH1311:L413(71111

to A1 B1C1 — oprorpeyrosbauk Tpeyronbauka ABC.

B) Touku KacaHusi BIIMCAHHOTO B JAHHBIN TPEYTOJBHUK KPyra COeMHe-
HBI OTPE3KaMU, U B MMOJIy9€HHOM TPEYTOJIbHUKE TPOBEIEHBI BBICOTHI. JloKa-
JKUTE, 9TO TPSIMbIE, COCIUHSIONE OCHOBAHUS 9TUX BBICOT, MMapaJsijie/IbHbI
CTOPOHAM HMCXOJIHOT'O TPEYTOJbHUKA.

r) 3agaga @anbsiHo. TpeyrojbHUK HANMEHBIIENO BOZMOXKHOI'O [I€PUMeT-
pa ¢ BepIIMHAMK Ha CTOPOHAX JIAHHOI'O OCTPOYTOJIBHOIO TPEYTOJIbHUKA —
9TO OPTOTPEYTOJBHUK JAHHOI'O TPEYTOJbHUKA.

90. OTpesKu, COeIUHSAIONINE OCHOBAHMS BBICOT OCTPOYIOJBHOIO Tpe-
yrojbHuka, paBubl 8, 15 m 17. Haiinure paamyc omnmcaHHON OKOJO Tpe-
YTOJIbHUKA, OKPY2KHOCTH.

91. OKpyXHOCTb JIEBATH TOYEK. B JIF0O0M TpeyroJibHUKE JeBITH TOYEK —
CepeMHbl CTOPOH, OCHOBAHMS BBICOT W CEPEIUHBI OTPE3KOB OT BEPIIUH
JIO OPTOIEHTPA — JIesKAT Ha OJHON OKPYKHOCTH.

92. OkpykHOCTH Kacaercs croporbl BC tpeyronbuuka ABC B TOu-
ke M, a mponoszkenwnii cropon AB u AC' — B Toukax N u P cOOTBETCTBEHHO.
Brimcannasi OKpy»KHOCTH 9TOr0 TPEYToJIbHUKA KacaeTcs: cropousl BC' B Tod-
ke K, a cropoubt AB — B Touke L. Torma

a) orpe3ok AN pasen mosynepumerpy rpeyrojbauka ABC;

6) orpe3ok AL paseH pasHOCTH IOJylepuMeTpa u cToponbl BC)

B) BK=CM; r) NL=BC.

93. Ha croponax BC, CA, u AB tpeyroabuuka ABC B3aTBI CO-
orsercrBenno Touku A;, B; um Ci, npuuem AC, = AB,, BA,=BC;
u CA; =CBs. Torna Ay, By u (| — TOUYKM KaCaHUs BINCAHHON OKPY?KHO-
CTH CO CTOPOHAMH TPEYTOJIbLHUKA.

94. Tpu oxpykHOCTH pagmycoB 1, 2 U 3 KACAIOTC APYT APyTa BHEITHUM
obpazom. Torma pajnyc OKpy>KHOCTH, IPOXOJAIIEl Yepe3 TOUYKN KacaHUs
9THX OKPYKHOCTeli, paBeH 1.

95. ITycrs p — mostyiepuMerp, a S — IUIOMA/b TPEYTOJbHUKA.

a) Eciu r1 — pajauyc BHEBIUCAHHON OKPYKHOCTU TPEYTOJbHUKA, Kaca-

FOITEiiCsl CTOPOHBI, PABHOU @, TO 1] = .
p—a

6) Ecau r — paguyc BIMCAHHONW OKDYXKHOCTH TPEyTOJLHHUKA, & T'1, T2,
T3 — PaJIMYyChl BHEBIIUCAHHBIX OKPYKHOCTEN, TO

1 1 1 1
iyl s—vrmms

T 71 T2 T3
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96. Ecsmm okpy»KHOCTD, BiimcanHasi B Tpeyrojbauk ABC, Kacaercst ¢To-
porbl BC B Touke M, TO OKPY>KHOCTH, BIIUCAHHBIE B Tpeyrojbuuku ABM
u ACM, xacaiorcs orpeska AM B omHOil TOUKe.

97. Ecjiu cyMMBI IIPOTUBOITOJIOXKHBIX CTOPOH BBIIYKJIOIO Y€ThIPEXyTOJIb-
HUKA PABHBI, TO B TAKOW YETHIPEXYTOJHbHUK MOYKHO BIIMCATH OKPYZKHOCTb.

98. Eciiu AD — 6uccekrpuca tpeyrojbauka ABC, To
2AB - AC cos(£BAC/2)

AB+ AC ’

6) AD>=AB-AC — BD-CD.

99. Teopema IlIteitnepa—Jlemyca. Eciu qBe GrcceKTpuch TpeyroTbHIKA,
PaBHBI, TO OH PABHOOEIPEHHBII.

100. CBoiicTBa BINCAHHOTO YETHIPEXYTOJHHUKA CO B3ANMHO IIEPIEHIUKY-
JIIpHbIMU auaroHajigMu. JerbipexyroibHuk ABC D Biucad B OKPYXKHOCTD
pamuyca R ¢ nearpom O. Ero nuaronanu AC u BD B3auMHO IEepIIEH IUKY-
JISIpHBI U TtepecekatoTcs B Touke P. Torma

a) Menuana Tpeyroiabauka AP B neprenaukyssipua cropore CD;

6) somanasg AOC penut dervipexyronbauk ABCD Ha nBe paBHOBEJIH-
Kue PUrypsl;

B) AB? + CD? = 4R?;

r) AP?+ BP?+CP?+ DP?=4R? u AB*>+ BC? + CD*+ AD?* =8R?;

) PACCTOSIHUE OT IEHTPA OKPYKHOCTHU JIO0 CTOPOHBI YETHIPEXYTOJbHUKA
BI[BOE MEHBIIE IPOTUBOIIOJIOXKHON CTOPOHBI.

€) ecjIM TEPIEeH/IUKYJISADDI, OIyIeHHble Ha cropony AD wu3 Bepumu B
u C, nepecekator muaronasu AC u BD B toukax F u F, to BCFE —
poMO;

2K) YETBIPEXYIOJbHUK, BEPIIUHBI KOTOPOIrO — MPOEKIUU TOUKU P Ha cTo-
poubl "erbipexyroiabauka ABC D, — u BIUCAHHBIN, U OMMCAHHBII;

3) 4eTBIPEXYIOJIbHUK, 0OPA30BAHHBINA KACATEJbHBIMU K OIHMCAHHON OK-
pykHOCTH 1eTbipexyroibanka ABCD, mpoBeleHHBIME B €ro BepINUHAX,
MOXKHO BIIUCATH B OKPY?KHOCTb.

a) AD =

101. Ecnu a, b, ¢, d — moc/ieoBaTeIbHBIE CTOPOHBI I€THIPEXYTOIbHUKA,
a S — ero wiomazap, 0 S < (ac+ bd)/2, upuueM paBEHCTBO UMEET MECTO
TOJIBKO JIJIS BIIUCAHHOTO YeThIPEXYTOJbHUKA, JUATOHAJIN KOTOPOTO B3AUMHO
MEPIEH UK JISIPHBL.

102. ®opmyna BpaxmarynTer. Ecjiu cTOPOHBI BIHUCAHHOIO YeTHIPEX-
YTOJIbHUKA PaBHBI CTOPOH a, b, ¢ u d, TO ero miomamas S MOMXKET OBbIThH
BBIUHCIEeHa 110 HOpMYyIIe

S=v—a)p—b)p—c)(p—d)

riae p=(a+ b+ c+d)/2 — noaynepumerp 4eTHIPEXYTOIbHUKA.
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103. Eciin 4eThIpexXyTroJbHUK CO CTOpOHAMU a, b, ¢, d MOXKHO BIIUCATD
U OKOJIO HEI'O MOYKHO OIIMCATH OKPY?KHOCTb, TO €r0 IIONA/Ib paBHa v abed.

104. /Ise okpy>KHOCTHU IIepecekatoTcss B Toukax A u B. B Kaxk10it 3 31ux
OKpy2KHOCTEll 11poBeienbl Xopabl AC' u AD Tak, 94T0 XOp/ia OXHON OKpYK-
HOCTH Kacaercst Apyroi okpyxkuocru. Torma AB=+CB - DB.

105. OkpyKHOCTDb U TpsiMasi Kacatorcst B Touke M. U3 Touek A u B
9TOIl OKPYKHOCTU OITYIIeHbl NEPIEHINKY/ISIPhl HA IPSIMYI, PaBHbIE a U b
coorsercrsento. Torna paccrosue or Touku M 10 upsimoit AB pasro v ab.

106. I3 Toukm M, jexaieii BHe OKPYKHOCTHU, IIPOBEIEHBI K 3TOI
OKPY2KHOCTHU JBe KacarejbHble. Fcimm paccrosaus or Touku C, Jexarrei
Ha OKPY2KHOCTH, 0 KacaTeJbHBIX PABHBL @ U b, TO paccrogaue oT Touku C
1o mpsimoit AB (A m B — Touxn Kacamust) pasuo v/ ab.

107. atuyronpauk ABCDE Brmcan B OKPYKHOCTb. Paccrosinusi oT
touku A o npameix BC, DC u DE paBHBI COOTBETCTBEHHO a, b, c¢. To-
rJia paccTostuue ot BepumHbl A 10 npsimoit BE pasHo ac/b.

108. IIpsmasa Cumcona. JlokazkuTe, YTO OCHOBAHUs MEPIECHINKYIISIPOB,
OIIYIIEHHBIX U3 IPOM3BOJILHON TOYKHM OIMMCAHHOI OKPYKHOCTH Ha CTODPOHBI
TpeyroJibHUKA (MM MX IIPOJIOJIZKEHHUs] ), JIeXKAT Ha OIHON MPSIMOI.

109. /lokaxkure, 9TO MpsiMasi, TPOXOISIIAsT Yepe3 TOUKH ITePeCceTeHms
JIByX OKPY>KHOCTEM, JIeJINT ITOTOJIaM OOIIY 0 KACaTeJbHYIO K HHUM.

110. /IBe OKpYy?KHOCTH PajiycoB R u r mepecekaioTcsi B Toukax A u B
u KacaroTcs mpsiMoii B Toukax C' u D; N — Touka nepecederus npsiMbix AB
u CD (B mexay A u N). Haiinure

a) pajmyc OKPY2KHOCTH, OIIUCAHHON 0K0JI0 Tpeyroibauka AC D;

6) ornomtenue BoicoT TpeyroJbHukoB NAC u N AD, ouylieHHbIX U3 Bep-
mHbL V.

111. B Beimyksiom derbipexyroiabauke ABCD TpoBeieHbI TuaroHa n
AC u BD. WUseecrno, uro AD=2, ZABD=/ACD =90°, u paccros-
HUE MEXKJIy MEeHTPAMU OKDPYKHOCTEl, BIMCAHHBIX B TpeyroJbHuku ABD
u ACD, pasuo v/2. Haiinure BC.

112. Teopema Crioapra. Touka D pacmnonoxkena na cropone BC tpe-
yroneuuka ABC. Torga

AB?.-DC + AC?-BD — AD?-BC =BC -DC - BD.

113. Touka P pacmoJsiozkena BayTpu KBajipara ABC D, npuaem /PAB=
=/PBA=15°. Torma tpeyroisauk D PC — paBHOCTOPOHHMIA.

114. Jokaxkure, 9TO €CJU Jjisl BIMCAHHOTO deTbipexyroiabauka ABCD
BointosiHeHo paBeHcTBO CD = AD 4 BC|, To 6uccekTpuchl ero yrios A u B
nepecekaroTcsi Ha cropone CD.



IInarmmeTpus 35

115. BuucanHast OKpy»KHOCTh Kacaercsi cropod AB u AC' TpeyroJibHIKA
ABC B toukax M u N. Ilycts P — Touka nepeceuenust npsimoit M N u 6uc-
cekTpuchl yria B (wiu ee npogosxkenus ). Jokaxure, aro ZBPC =90°.

116. 13 Touku A npoBezieHbl K OKPYKHOCTH ABe Kacareabuble AP n AQ
(P u Q — Touku xacanust) u cekymasg AKL (rouka K mexnay A u L).
Ilycte M — cepemuna otpeska K L. Jokaxure, uto LZAMP = ZAMQ.

117. Ha nponosmkennn xopasl K L okpyzkHOCTH C TieHTpoM O B3siTa TOY-
ka A, u u3 Hee npoBesieHbl Kacareabibie AP u AQ; M — cepejinHa oTpe3ka
PQ. Hokaxwure, uro LM KO = /ZMLO.

118. IIpoaoJrzkeHus TPOTUBOIIOJIOKHBIX cTOpoH AB u C'D BumcaHHOTO
gerbipexyrosbauka A BC D nepecekatorcst B Touke M, a cropoun AD u BC —
B Touke IN. Torma

a) 6uccekrpucel yrioB AMD u DNC' B3auMHO II€PIIEHIUKY JISIPHBL;

6) upsamble MQ u N(Q nepecekaioT CTOPOHBI YeThIPEXYIOJIbHUKA B Bep-
MUHAX poMba;

B) TOYKa Iepecedenus () ITUX OUCCEKTPUC JIEXKUT Ha OTPE3KE, COCMHSI-
IOIIEM CepeInHbI JuaroHajeil yersipexyronbanka ABCD.

119. IIpogo/mKeHnsT TPOTUBOIIOIOKHBIX CTOPOH  YUeTBIPEXYTOJbHUKA,
BIIMCAHHOTO B OKPYKHOCTB, IepecekaiorTcss B Toukax P u (). Haiinure
PQ, eciu KacaresibHbIE K OKPYXKHOCTH, IPOBEJIEHHBbIE U3 TOueK P u @,
paBHBI @ U b.

120. Okpyxuoctsb ¢ rieaTpom O Ha cropone BC' paBHOCTOPOHHETO Tpe-
yronpuuka ABC kacaercst cropor AB u AC' B Toukax P u () COOTBETCTBEH-
HO. KacaresbHast K OKPY2KHOCTHU [IEPECEKAET 3TU CTOPOHBI B TouKax M u N,
a orpesku OM u ON mepecekaror orpe3ok P(Q) B Toukax F u F. Torma
EF =MN/2.

121. 3amaga o 6abouke. Yepes cepesmuny C' mpom3BoIbHONE XOpasl AB
OKDY>KHOCTH TpPOBesieHbl fiBe xopabl KL u MN (roukn K u M snexar
1o oxuy cropony ot AB). Orpesok K N nepecekaer AB B Touke P. Orpe3ok
LM nepecekaer AB B Touke Q. Tokaxure, uro PC = QC.

122. B s11060M TpeyTrobHUKE PAIIYC OMMUCAHHON OKPYKHOCTH HE MEHDIIIE
YJIBOEHHOTO PaJINyCa BIUCAHHON OKPYKHOCTH, IPHIEM PABEHCTBO JOCTUTA~
ercsi TOrJa ¥ TOJIBKO TOrJa, KOIJia TPEYroJbHUK PABHOCTOPOHHUIA.

123. OkpyxHocTh Amosutoausd. ['eomeTprdIeckoe MeCTO TOYEK, PaCCTOsI-
HUsI OT KaXKJI0f M3 KOTOPBIX JI0 JIBYX JAHHBIX TOYEK OTHOCSTCS Kak m :m
(m#n), ecTb OKPYKHOCTb.

124. Teopema IItonemes. Cymma mpousBeieHUil JIBYX Map MPOTHUBOIIO-
JIOZKHBIX CTOPOH BIMCAHHOT'O YETHIPEXYTOJbHUKA PABHA IIPOU3BEIEHUIO €r0
JaroHaJei.

125. Ha orpeske AC Basra Touka B u Ha orpeskax AB, BC' u AC no-
CTPOEHBI KaK Ha JIMaMeTpax IOJIyOKPYKHOCTH S, So U S3 110 OJHY CTOPOHY
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or AC. Ilycte D — rtouka Ha S3, npoeknusi koropoii Ha AC coBmajaer
¢ Toukoii B. Obiias KacarejbHast K S1 U S KAcaeTcsl 9TUX II0JIyOKPYKHO-
creit B Toukax ' u F' cOOTBETCTBEHHO.

a) Jokaxure, uro npsamas EF napajesbHa KacaTeabHol K S3, IpoBe-
JIeHHOM depe3 TOUKy D.

6) Hdokaxkure, uro BF DE — upsMOyroJibHUK.

B) Haiizmure pajmyc OKpy»KHOCTH, KACAOIIENCST BCEX TPeX MOJIYOKPY K-
HOCTEH, eCJIi U3BECTHO, YTO €€ IEeHTP yhajeH or npsmoii AC Ha paccros-
HUE a.

r) 3agaga 06 apbemroce Apxumena. Jlokaxkure, 9T0 paIyc OKpYKHOCTH,
kacarorieiicss S1, S3 n orpe3ka BD, paBeH pajiycy OKPY>KHOCTH, Kacaro-
mieiicst So, S3 u orpeska BD.

126. Teopema HpioroHa. Bo BCAKOM ONMMCAHHOM YETHIPEXYTOJILHUKE Ce-
PEeJIMHBI TUATOHAJIEH U IIEHTD BIIMCAHHOW OKPYKHOCTU PACIIOJIOKEHBI Ha OJ1-
HO# TIpSAMOTA.

127. Ecm M — rouka nepecedenust Meauad Tpeyroyibanka ABC, a O —
[IPOU3BOJIbHAS TOYKA, TO

P—— 1 —_— — —_—
OM:§(OA+OB+O ).

128. Teopema Monxka. [Ipsmbie, TpoBeIeHHBIE T€PE3 CEPEINHBI CTOPOH
BIIMCAHHOTO YETBIPEXYTOJbHUAKA IIEPIEH UK YJISIPHO TPOTHBOIIOJIOKHBIM CTO-
pOHAaM, [IEPECEKAIOTC B OJIHON TOUKE.

129. a) Komuosunust cuMMeTpuil OTHOCUTEIBHO JIBYX IIPSMBIX, lIepece-
KAIOIUXCs MO/, YIJIOM (, €CTh MOBOPOT HA YIOJ 2(¢ OTHOCUTEJIHLHO TOUKU
IepeceveHus MPSIMbIX.

6) KoMnosurusi [ByX IIOBOPOTOB Ha YIVIbI, B CyMMe He KparHbie 360°,
SIBJISIETCsI TOBOPOTOM. B Kakoif TOYKEe HAXOIUTCS €r0 IEHTP W YeMy DaBeH
yroa nosopora? Uccsemyiite TakKe caydail, KOra CyMMa YIJIOB TIOBOPOTOB
KpatHa 360°.

130. Tpeyronsauk Hamoseona. IleHTpbl mpaBUIbHBIX TPEYTOJILHUKOB,
[IOCTPOEHHBIX BHEIIHUM (BHYTPEHHUM) 00pa30M Ha CTOPOHAX IIPOU3BOJIb-
HOT'O TPEYrOJIbHUKA, 00Pa3yIOT IIPABUJIBHBIN TPEYTOJIbHUK.

131. /Ie Kacaroriuecsi OKPY2KHOCTHA TOMOTETUIHBI OTHOCUTEIBHO UX TOY-
KM KaCaHUs.

132. Teopema IMlans. Bcskoe mBukeHMe IJIOCKOCTH €CTh JTHOO TIApaJ-
JIEJIBHBIN TIepeHoc, b0 MOBOPOT, JUOO OCeBasi CAMMETPHUSI, JIHOO CKOJIb3SI-
masi CuMMeTpHsl (KOMIIO3UIMsI OCEBOil CUMMETPUH U IapPAJIJIeJIBHOIO Iepe-
HOCA B HAIIPABJIEHWUH, IIAPAJLIEILHOM OCH CUMMETDHH).
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133. Teopema T'aycca. Eciu npososkenus cropoun AB, AC u BC' tpe-
yrosibauka A BC' niepecekator mnpsimyto | B toukax C1, By u Aj, T0 cepeuabl
orpeskoB AAq, BB1 u CCy jiexkat Ha OJHOI IIPAMOIi.

3a/1aum Ha MOCTPOEHHNE

1. ITocrpoiiTe TPEYrOJBHUK IO TPEM M€eIUaHAM.

2. [TocTpoiitTe obIue KacaTeIbHbIE K JBYM JAHHBIM OKPYZKHOCTSIM.

3. ITocrpoiite papHOCcTOpOHHUI TpeyrojabHuk ABC Tak, 4To0bI €ero Bep-
[IUHBI JIEXKAJIA HA TPEX JAHHBIX MapaJlIebHBIX TPSIMbIX.

4. ITocrpoiite TpeyrosbHUK 110 JBYM yriaaM A, B u nepumerpy P.

5. [Tocrpotite Touku X u Y Ha croponax AB u BC' tpeyronbauka ABC
Tak, uro AX =BY u XY || AC.

6. [TocTpoiiTe TPEyroJIbHUK IO CTOPOHE, TPOTUBOJIEXKAIIEMY YTJIy U CYM-
Me JIBYX JIPYTUX CTOPOH.

7. Briummiure B yros OKpy2KHOCTb, MTPOXOJISINYIO Yepe3 JaHHYI0 TOUKY.

8. IlocTpotiTe 0Tpe30K, PABHBIN U MapaJUIEJIbHBIN JAHHOMY, TaK, ITOOBI
€ro KOHIIBI JIEZKAJIM HA JIBYX JAHHBIX OKPY2KHOCTSIX.

9. Touku A u B nexar 10 pasuble cTOpOHBI OT Tpsimoii [. TlocTpoiire
Ha 3TOi mpsaMoil Touky M Tak, 4ToObl upstmas [ gemauna yron AM B mo-
IIOJIaM.

10. Toukn M m N pacmosioXKeHbI IO OFHY CTOpoHy oT mpsimoit [. Ilo-
cTpoiiTe Ha MpsaMoit [ Takyio ToukKy K, 9T0ObI

a) cymma MK + NK Oblia HauMeHbIIel;

6) yrou mexy npsMbiMu M K u | 6bL1 BABOE MEHBIIIE YIJIa MEXKIY IIps-
meiMa N K u .

11. B xakoM MecTe Hy>KHO IIOCTPOUTH MOCT Yepe3 PEKY C IapaJuIe/IbHbI-
MM OeperaMu Tak, 4ToObI IIyTh U3 JePeBHU A B IepeBHIO B, paclIoIo:KeHHY O
Ha JIPDYTOM Oepery peku, ObLI MUHUMAJIBHBIM? MOCT CTPOUTCS TePIIEHINKY-
JIApHO Gepery.

12. Jlausl jiBe mapaJsuiesbabe npsiymbie. C IOMOIIBIO OHOM JINHEHKN

a) pasesiuTe IONOoJIaM OTPE30K, PACIOJIOKEHHDI Ha OJHON U3 HUX;

6) npoBeauTe Yepe3 JAHHYIO TOYKY M HpAMYIO, Napasule/IbHYI0 ITUM
TIPSIMBIM.

13. Manb! gBe mapaJeabHbIe IPsAMble, OTPE30K HA OJHON U3 HUX U Cepe-
JuHA 3TOT0 oTpe3Ka. C MOMOIIBIO OTHOM JIMHEHKN [TPOBEINTE Yepe3 JAHHY IO
Touky M mpsAMyIo, HapasIebHYI0 STUM IPSMBIM.

14. C noMompo OJHON JIMHEHKH OIyCTUTE MEPHEHIUKYJISID U3 JTaHHON
TOYKM Ha JAHHBII JuaMeTp JaHHON OKPY2KHOCTU.

15. C moMoIIpbIo OTHOM JIMHEHKK OMYCTUTE MEePHEHINKYJ/ISIp Ha JTAHHYIO
MPSIMYIO U3 IEHTPA JIAHHOW OKPYKHOCTH.
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16. Omumure OKOJIO JIAHHOT'O TPEYTOJILHUKA TPEYTOJIbLHUK, PABHBIN JPY-
roMy JAHHOMY TPEYTOJILHUKY, T. €. Uepe3 BEPIINHBI JAHHOTO TPEYTOJHHUKA
MIPOBEIUTE MpsIMbIe, KOTOPBIE MEPECEKAIOTCs B BEPIIUHAX TPEYTOJHHUKA,
PaBHOTO JIPYTOMY JAHHOMY TPEYTOJIbHUKY.

17. B mauubIil TPEYTrOJIbHUK BIUIINTE TPEYTOJIbHUK, PABHBIA JAPyroMy
JIAHHOMY TPEYTOJILHUKY, T. €. Ha, CTOPOHAX JJAHHOTO TPEYTOJIbHUKA, TOCTPOIi-
Te BEPIIUHBI TPEYTOJbHUKA, PABHOTO JIPYTOMY JTAHHOMY TPEYTOJbHUKY.

18. Yepes maHHYIO TOYKY IIPOBEIUTE MPSIMYIO, OTCEKAIOIIYIO OT JAHHOTO
yIJIa TPEYTOJIbHUK
a) 3a/IaHHOIO IIEPUMETDA;

6) HAMMEHBIIETO IEPUMETPA;

B) HAUMEHDBIIEH ILIOIIAH.

19. ITocrpoiite (2n — 1)-yroJbHEK IO cepeuHaM ero CTOPOH.

20. ITocTpoiiTe TPEYroJbHUK IO TOYKAM IIE€PECEIEHUs] C OMUCAHHOMN
OKPYZKHOCTBIO MIPOJIOJI?KEHUN €r0 BBICOTBI, MEJINaHbl U OMCCEKTPUCHI, ITPO-
BEJICHHBIX M3 OJIHOI BEPIIUHBI.

21. ITocTpoiiTe TPEyroJbHUK IO TPEM TOYKAM, CHUMMETPHYIHBIM [IEHTDY
OIHMCAHHOW OKPY?KHOCTH OTHOCHTEJIBHO CTOPOH TPEYTOJIbHUKA.

22. ITocTpoiiTe TPEYTrOJLHUK IO OCHOBAHUSM €I'O BBICOT.

23. aubl 1Be mepecekaromuecs okpyzkHocTu. I[IpoBemnre yepe3 ToUKy
X TEPeCeTIeHnsT MPAMYIO TaK, YTOOBI OTPE30K ITOH MPIMOil, 3aKTIOTEHHBIIH
MEKJIy OKPY2KHOCTSIMH,

a) JeJIUJICA 9TON TOYKOM MOIIOIaM;

6) ObLI paBeH 3aJIAHHOMY OTPE3KY.

24. Tausbr nBe okpyzxkuocTH. [IpoBennTe Yepes JAHHYIO TOUKY MPIMYIO
TaK, 9TOOBI

a) OTPE30K ITOH IPSIMOIi, 3aKJIIOYEHHBIIT MEXK/Ty OKPYKHOCTAMH, JEJIHJI-
Cd 9TOI TOYKOH IIOIIOJIaM;

6) OHA BBICEKAJIA HA OKPYXKHOCTAX PABHBIE XOD/IBL.

25. laubr e okpyxkuocTu. IIpoBeanTe mpsmyro, mapauieabHYIO JaH-
HOI Tak, 9TOOBI

a) OHA BBICEKAJIA HA OKPYKHOCTSAX PABHbBIE XODIBI;

6) cymMMa XOpJI, BBICEKAEMBIX €10 HA OKPYKHOCTsX, ObLIa PaBHA 3a/aH-
HOMY OTDE3KY.

26. A u B — dukcupoBaHHBbIE TOUYKN OKPYKHOCTH, C' — IIPOU3BOJIbHAS
TouKa OKpyzkHOCTH. [locTpoiiTe reoMeTpUtIecKOe MECTO TOUYEK MTePEeCEeTeHUs
a) Guccekrpuc; 6) BoicoT Tpeyroiabauka ABC.

27. Jlanbt orpesku a u b. Ilocrpoiite oTpe3ok, pasubli va* + bt

28. ITocTpoiiTe OKpPYKHOCTH, KACAIOIIYIOCS JAHHON OKPYKHOCTH U JTaH-
HOHI IpAMO# B JJaHHOHN Ha HEll TOYKe.
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29. ITocTpoiiTe OKPYKHOCTb, KACAIONLYIOCS JTAHHONW TPSIMON M JTaHHOM
OKPY2KHOCTU B JAHHOH Ha HeEll TOYKe.

30. ITocTpoiiTe OKPY?KHOCTD, NIPOXOIMAIIYIO Yepe3 JBe JAHHbIE TOYKU
U KaCaIOILLyIOCd JaHHON IIPAMOIL.

31. IlocTpoiiTe OKPY?KHOCTD, NIPOXOIMAIIYIO YePe3 JBe JAHHbIE TOYKU
¥ KacCalolIyIocsl JJaHHOU OKPY2KHOCTH.

32. Yepes nannyio TOUYKY [IPOBEIUTE OKPYKHOCTD, KACAIONLYIOCS JTAHHON
NpAMO#R U JaHHOU OKPYZKHOCTU.

33. IlocTpoiiTe TPEYroJIbHUK IO TPEM BBICOTAM.

34. ITocTpoiiTe TpeyroJabHUK IO MEHTPAM BIUCAHHON, OMUCAHHON 1 O
HOI U3 BHEBIUCAHHBIX OKPYXKHOCTEN.

35. IlocTpoiiTe reoMeTpUYECKOE MECTO TOYEK, PACIIOJIOKEHHBIX BHYTPU
JAHHOTO yIyla, CyMMa PacCTOSTHUI OT KOTOPBIX 0 CTOPOH 3TOTO yIJjla UMeeT
JAHHYIO BEJIUYUHY.

36. BoccranoBuTe KBaJIpaT MO YE€ThIPEM TOYKAM, JIEXKAITUM Ha, €r0 CTO-
poHax.

37. C mOMOIIBIO OJHOTO IHPKYJsl a) pa3JeluTe OTPEe30K MONOJIaM;
6) moCTPORTE MEHTP JAHHON OKPYKHOCTH.

38. 3amaua Amnosutorms. IlocTpoiiTe OKPYKHOCTb, KacCaroILylOCsl Tpex
JAHHBIX OKPYZKHOCTEIL.

Crepeomerpus

1. /Jokakure, 9TO €CIM JBE TEPECEKAIOIINECs] MIOCKOCTH MapasIieslb-
HbI HEKOTOPOH MPSIMOIi, TO IpsiMas UX MEePECeUeHrsT TapaJljiebHa ITON XKe
OpAMOA.

2. OcuoBanune nupamugsl SABCD — napannenorpamym ABC D. Kakas
durypa MoyInTCs B CEUEHUH STOM TUPAMUJIBI II0CKOCThI0o ABM , tiie M —
TouKa Ha pebpe SC7

3. MozkeT Ji B ce9eHNN MapAJLIEJIEIAIIE [ TIOCKOCTHIO IOy YAThCS IPa-
BWJIbHBII IIATHYTOJIBHUK !

4. JTokazkuTe, 9TO OTPE3KH, COCJMHSIONINE CEePEJIUHBI MTPOTUBOMOJIOK-
HBIX pebep TeTpasjpa, MepeceKarTcs B OJHOM TOUKe.

5. Uepes JaHHYIO TOYKY TPOCTPAHCTBA MPOBEIUTE MPAMYIO, IEPECEKATO-
IIYIO J[B€ JIAHHBIE CKPEIUBAIOIIIECS PSMBbIE.

6. Ha auaronasu AC, nmapasuenenunena ABC DA, B1C1 D B3saTa T04-
ka M, a na npsimoit B1C — touka N rtak, uto orpesku M N u BD napas-
JieabHbl. Hafiinre OTHONIEHNE JJIMH 3TUX OTPE3KOB.

7. OcnoBanne tmmpamuabl SABC D — npou3BOJIbHBIH 9€THIPEXYTOIBHUK
ABCD. Tlocrpoiite mpsimyto niepecedenus miockocreit ABS u CDS.
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8. JlokaskuTe, ITO BBIITYKJIbI Y€THIPEXI'PAHHBIN YIOJ MOYXKHO IT€pecevb
IIJIOCKOCTBIO TaK, 4TOObI B CEUEHUU MTOJIYUIUJICS MTAPAJIICIOTPAMM.

9. JlaH TpOM3BOJILHBIH TPEXTpaHHbIil yroJi. PaccmarpuBaioTest Tpu mioc-
KOCTH, KaXK/as U3 KOTOPBIX MPOBEJEHA 4depe3 pedpo M OUCCEKTPUCY IMPO-
THBOJIEXKAIEl rpaHun. BepHO Ji, 9TO TU TPH IUIOCKOCTHU IIE€PECEKAIOTCS
110 OJTHOM TIPSIMOIA?

10. ITycts A, B, C' u D — deTbIpe TOYKH, HE JIEXKAIUE B OJIHOI TLIOCKO-
crtu. B KaKOM OTHOIIEHUU ILIOCKOCTD, MPOXOJISAIasl 9epe3 TOYKH Mepecede-
uust meguan TpeyroasankoB ABC, ABD u BCD, nenur orpe3ok BD?

11. Touka M — cepemuna pebpa AD rerpasapa ABCD. Touka N jexur
Ha npomoskenun pebpa AB 3a Touky B, Touka K — Ha NPOJIOJIKEHUU
pebpa AC 3a Touky C, ipuuem BN = AB u CK = 2AC. Tlocrpoiite ceuenne
TeTpasapa mirockoctbio M N K. B KaKOM OTHOINEHUN 9Ta, IJIOCKOCTD JIETUT
pebpa DB u DC?

12. B napasutenemunene ABC DA B1C1 D, na upavoix AC' u BA B3s-
tol Toukr K u M rak, uro KM || DB;. Haitnure ornorerne KM : DB;.

13. lau rerpasap ABCD. Touku M, N u K nexar na pebpax AD,
BC u DC coorsercreento, npudem AM:MD=1:3, BN:NC=1:1
u CK:KD=1:2. Tlocrpoiite ceuenne rerpasjapa miockoctbio MNK.
B kakoM oTHOIIEHNH 3Ta IJIOCKOCTH Aeut pebpo AB?

14. JTan napautenenurnes, ABCDA; B1C1Dy. Touku M, N u K — cepe-
jgunbl pebep AB, BC u DD; coorBercrBenno. [loctpoiite cedenne mapad-
sestertuneia miaockoctbio M N K. B kakoM OTHOIIIEHUH 9Ta MJI0OCKOCTD JETUT
pebpo C'Cy u muaronaJyn DBq?

15. Jlana gersipexyroibHast nupamuia SABC D, ocHoBaHre KOTOPOit —
rpanenuss ABCD. Ortnomenne ocaoBauuit AD u BC' »roit Tpanenun pas-
uo 2. IlocTpoiite cevenne TUpaMuIbl IJIOCKOCTHIO, IPOXOJISAIIEH depe3 TOU-
Ky D u cepenunbr pebep SA u SB. B KakoM OTHOIIEHWH 9Ta ILIOCKOCTH
nemut peopo SC7

16. /lana dernipexyronbHas nupamuna SABCD, ocHoBaHue KOTO-
poit — mapasutenorpamm ABCD. Touku M, N u K usexar Ha pebpax
AS, BS u CS coorercrBenno, npudem AM : MS=1:2, BN:NS=1:3,
CK :KS=1:1. Ilocrpoiite ceuenne nmupamMuanl miockocrbio M N K. B ka-
KOM OTHOIIIEHUU 3TA IJIOCKOCTh NIejauT pedbpo SD?

17. Han napasutenenunen ABCDA,1B1C1D;. Touku M, N u K nexar
Ha pebpax AB, CC7 u A1 D, coorBercreenso. IlocTpoiite cedeHnne mnapadi-
Jejrenune s, miockocroio MN K.

18. Ha mrockocTu maHbl Tpu Jiyda ¢ obmuM HadgagoM. OHI AesIST TI0C-
KOCTh Ha TPU YACTH, B KOTOPBIX B34TO 1O TO4YKe. C IMOMOMIBIO TUPKYJIst
U JINHEHKY TIOCTPOTe TPEYTOJIBHIK, BEPITUHBI KOTOPOTO JIe’KAT Ha JAHHBIX
Jlydax, & CTOPOHBI IIPOXOJAT Yepe3 JIAHHBIE TOYKH.
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19. B ocHoBaHuu verbipexyrojbHoil mupamuibl SABC D, jiexkur mapaJi-
slesiorpamm ABC' D. Yepes cepenuny pebpa AB 1nposeiuTe IJI0OCKOCTb, T1a-
pasutenbayto npsmMbiM AC u S D. B KakoM OTHOIIEHUH 3Ta, TIOCKOCTD JIEJTUT
pebpo SB?

20. Yepez cepemuabt M u N pebep AD u CC; napajurejenuresa
ABCDABC1 D1 nposeiieHa ILIOCKOCTL HapaJjiieabHo auaronam DBj.
TTocTpoiiTe cevenne mapaJiesienurena 3Toi MI0CKOCTHIO. B KakoM oTHOIIE-
HUU OHa JeJiuT pedbpo BB17

21. Ilnockocts mepecekaer pebpa AB, AC, DC u DB Terpasapa
ABCD B roukax M, N, P u @ coorsercrBenno, npudem AM : M B =m,
AN :NC =n, DP: PC = p. Haiinure ornomenune DQ : QB.

22. B upusme ABC A1 B1C1 meananst ocHopauuit ABC u Ay B,C1 nepe-
cekaroTcst coorBercTBeHHO B Toukax O u Op. Uepes cepeauny orpeska OO
IpoBeJieHa TpsiMasi, napasuiebHas npsmoit C'A;. Haitoure mmHy oTpeska
9TOM TPSIMOIA, JIexKaIero BHyTpu npusmbl, eciim C' A = a.

23. Hau ky6 ABCDA;B;CyD;. Haiijiure yriibl MexK Ly TPAMBIMA

a) AAl u BDl, 6) BDl u DCl; B) ADl u D01

24. Ha tpsimoit [ B TpoCTpaHCTBE MTOC/IEI0BATEILHO PACIIOIOXKEHBI TOY-
ku A, B u C rtak, uro AB =10 u BC =22. Haiinure paccrosinue Mexy
npaMbiMu | 1 m, ecyin paccrostaus ot Touek A, B u C 110 npsmoit m pas-
HbI 12, 13 u 20 coOTBETCTBEHHO.

25. JTokazkure, 9T0 JJis JIIOOBIX Y€ThIPEX TOUYEeK MTPOCTPAHCTBA BEPHO pa-
BEHCTBO

AB-CD+ AC-DB+ AD - BC =0.

26. ®opmyaa Jleitoamma. [Ilycts M — Touka mepecedeHus MeINaH Tpe-
yronsuuka ABC, O — Ipou3BoJIbHAS TOUKa IpocTpancTBa. Jlokaxkure, 9410

OM? = % (OA% 4+ 0B%* +0C?) — % (AB? + BC? + AC?).

27. OcHoBanme TUPAMUILI — MPSIMOYTOJIBHBIA TPEYTOJIBHUK € THIIOTE-
Hy30M, paBHOU ¢, u yriioM B 30°. BokoBble pebpa mupaMusibl HAKJIOHEHBI
K IJIOCKOCTH OCHOBaHUs 10/ yryioM B 45°. HaiinTe 00beM TupamMu/ibl.

28. B Tpexrpannblit yrosi ¢ BepiuHoit S Brucana cdepa ¢ nearpom O.
JlokaxkuTe, 9TO NJIOCKOCTH, MPOXOJAINasl depe3 TOUYKH KacaHus cdepbl
C TpaHsiMU, IepIeHInKyJIspHa rnpsimoit O.S.

29. JTokazkuTe, 9TO CyMMa KBaJIpaToOB JJINH IIPOEKIIN Bcex pebep Kyba
¢ pebpoM @ Ha JIIOOYIO IJIOCKOCTh HE 3aBUCUT OT B3aUMHOT'O PACIIOJIOYKEHS
Kyba ¥ IJIOCKOCTH 1 paBHa Sa’.

30. /Tokazkure, 9TO CyMMa KBaJpPATOB JJIMH IPOEKII BCceX pedep mpa-
BHJIBHOT'O TETPa3/ipa ¢ peOPOM @ Ha JIIOOYIO IIOCKOCTh HE 3aBUCHUT OT B3a-
HMHOT'O PACIIOJIOXKEHMsI TeTPAspa, I IJIOCKOCTH 1 paBHa, 4a’.
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31. Kaxxass m3 OOKOBBIX T'paHeil TpeyroJbHOit NupaMuabl obpas3yer
C IJIOCKOCTBIO ocHOoBaHus yrosi B 60°. Croponsl ocHoBanusi papabl 10, 10
n 12. Hajinure 06beM MUpaMUIbL.

32. OcHoBanme MPaMUIBI — HPSMOYTOJbHUK cO cropoHamu 6 u 8. Ou-
HO 13 OOKOBBIX pebep HEePIEeHUKYIISIPHO IIJIOCKOCTH OCHOBAHUSI M PABHO 6.
Haiiure paccrosinue Mexky 3TUM peOPOM U CKPEIIUBAIOIEHCs ¢ HUM Jiha-
FOHAJIBIO OCHOBaHHUSI, & TaKKe OOKOBYIO IIOBEPXHOCTH IHPAMUJIBL.

33. lan xy6 ABCDA,B,:C1D; ¢ pebpom, paBabiM a. Haiijure pac-
crogaue Mexkay unpambimu a) AA; u BDy; 6) BDy u DCy; B) AiD
u D, C. B xax10M cirydae mocTpoiiTe OOIInil MePIeHINKYIISAD K YKA3AHHBIM
[IPSIMBIM.

34. Tan npsmoyrosbHbli mapasenenunens ABC DAy B1C1D;. Yepes
npsamyo BDj mpoBejieHa IIOCKOCTD, apajuieabHas npsmoit AC. Haiinure
YTOJI MEXK/Iy 9TOM IJIOCKOCTBIO U IJIOCKOCTHIO OCHOBAHUS MAPAJIIETIEIAIIE A,

ecsiu AB=a, BC=b, CCi|=c.

35. OcnoBanuem nupamu sl SABC D saBisiercst paBHOOEIpEHHAST TPAaTie-
uust ABCD, B koropoiit AB= BC =a, AD = 2a. Ilinockocru rpaneit SAB
u SCD neprieHuKyIspHbI TJIOCKOCTA OCHOBaHUsI TupamMuibl. Haiiure BoI-
COTY NMUPAMUJIBI, €CJIM BbicoTa rpanu SAD, npoBeleHHasT U3 BEPIIUHBL S,
paBHa 2a.

36. Ha cdepe paguyca 11 pacnosiozkenst Touku A, Ay, B, By, C u C.
Tpsambie AA;, BBy u CC] B3auMHO TEpIEHIUKYJISIPHBI U [IE€PECEKAIOTCS
B Touke M, oTcrosmeil or meHTpa cdepsl Ha paccrosmume /59. Haitnmre
qymay orpeska AAj, ecim m3BecTHO, 9TO JUMHA OTpe3ka BBj pasHa 18,
a Touxa M nemnt orpesok CC) B ornomenuu (8 +1/2): (8 — v/2).

37. Han xyo ABCDA;B1C1D; ¢ pebpom, paBabiM a. Touka F — cepe-
nuna pebpa AD. Bepmuast M u N npasuiibHoro rerpaszapa M N PQ sexar
Ha npamoit D1, a Bepmmubl P u () — Ha npsMOii, TPOXO/IsIneil Yepe3 Tod-
Ky A; u nepecekaomiei npsmyio BC B Touke R. Haiiure

a) ornomerne BR: BC,

6) paccrosiHue Mexiy cepequnamu orpeskos M N u PQ.

38. B ocHOBaHUM NMpU3MBI JIEXKUT PABHOCTOPOHHUI Tpeyrojabauk ABC
co croponoit /3. Bokossie pebpa AD, BE u C'F nepHenIuKy/IspHbl OCHO-
Banuto. Cdepa pamuyca 7/2 kacaerca mwiockocru ABC u upoposzkeHuit
orpeskoB AE, BF u CD 3a touku A, B u C coorBercrBenno. Haiinure
JUINHY OOKOBBIX pebep NpPU3MBI.

39. Karersl mpsMOyroJbHOrO TPEYTOJIbHUKA PACIIOJIOXKEHBI B TPAHSX
HEKOTOPOT'0 OCTPOrO JIBYTPAHHOIO YIJIa M 00Pa3yloT € €ro pedpoM YIJIbl o
u  coorBercTBeHHO. Halinre BeJiIndnHy ABYyI'PAHHOTO yIJIA.
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40. [IpsiMOyTOJIBHBIE TIPOEKIINU ILIOCKOIO YeThIPEXYTOJbHUKA Ha JIBE
B3aMMHO TEPIEHUKYJISAPHBIE IIJIOCKOCTU SIBJISIIOTCS KBaJIPaTaMU CO CTOPO-
HaMu, paBHbIME 2. Haiiure nepuMerp 4eThIpexyroJibHUKA, 3Hasl, 9TO OJ(HA
I3 €ro CTOpPOH paBHa /5.

41. B TpeyroybHO# MpamMuie Bee ILIOCKUE YTJIbI IIPHU BEPIINHE IPAMbIE.
JlokazkuTe, 9TO BEPIIMHA TUPAMUIBI, TOUKA [IE€PECCUEHUs] MEJIUAH U TEHTP
ONIMCAHHOI'O OKOJIO NMMPaMU/IbI IIapa JiezKaT Ha OJHON IIPAMOMA.

42. B rerpasgpe ABC D uzsectrno, aro AD 1 BC. Jlokaxkure, 9TO BbI-
COTBI TeTpas3/Ipa, MIPoBeJeHHbIe U3 BepiuH B u C, nepecekaioTcs, IpuieM
TOYKA UX [EPECeIeHUs JIEXKUT Ha ODOIIEM MEPIEHIUKYJ/ISIPEe CKPEIUBAIONINX-
cst ipsimbix AD u BC.

43. 3BectHo, uTo B Terpasjupe ABCD pebpo AB mepleHIuKy/IsipHO
pebpy CD, a pebpo BC' nepuenukyiaspao pedbpy AD. Jlokaxure, 410 ped-
po AC uepnienukysisipao pedbpy BD.

44. JTokaxknuTe, 9TO €CJIU B TETPA3PE IIPOTUBOIIOJIOXKHbBIE pedpa TOIapHO
NEPIEHIUKYJISPHBI, TO

AB? + CD? = AC? + BD? = AD? + BC?.

Bepno smn o6paTHoe?

45. Beicora Tpeyrospuoit nupamuist ABC D, omyiieHHasi U3 BepId-
HbI D, IPOXOAUT Uepe3 TOYKY IlepecedeHusi BbICOT Tpeyroibuuka ABC.
Kpome Ttoro, mssectno, uro DB=0b, DC=c¢, /BDC=90°. Haiigure
oTHoIenue mwiomaaeil rpaneit ADB u ADC.

46. Boicorsr, posesiennbie u3 Bepiua B u C' terpasapa ABC D, nepe-
cekatorcst. Jlokaxkure, uro AD | BC.

47. Terpasnp HA3bBIBAETCs OPTOLEHTPUYECKUM, €CJIM €r0 BBICOTHI (Win
UX UPOJOJIZKEHUsl) IlepeceKaloTcs B onHOil Touke. Jlokaxkure, 4ro Terpa-
aa1p ABCD oproneHTpudecKuii TOrJa W TOJBKO TOIJA, KOIJa JIBE Ia-
pPBl €ro IpPOTHUBOIIOJIOXKHBIX pebep mneprieHaukysipab, T.e. AB 1 CD
u AD 1 BC (B srom ciydae pebpa TpeTheil Hapbl TakKe IEPIEeHIUKY-
agpubl, T.e. AC 1L BD).

48. [IporuBormosiokHbIe pebpa TeTpasipa MOMAPHO MEePIEHIUKYJISIPHBL.
Jokaxkure, 9T0 06IIHE EPIEHIMKYISIPhl KaXKJI0M apbl IPOTUBOIIOJIOXKHBIX
pebep mepecekaroTcs B OJIHOM TOUKE.

49. /Tokaxkure, 9TO B OPTOIEHTPUIECKOM TETpPa3jpe OOIIne MepIIeH 1~
KyJISIPBl KaXKJION Mapbl IIPOTUBOIIOJIOXKHBIX pedep IepeceKatoTcsi B OJHOM
TOYKe.

50. Tokaxkure, 9TO B OPTOIEHTPUIECKOM TETPAIPE TOUKY [T€PECEICHIUST
MeJInaH, BBICOT W IIEHTD OIHUCAHHON cephl JIeXKaT Ha OFHOMN 1pamoil (mpsi-
Mas Diliepa OPTOHEHTPUYECKOTO TETPAIPA).
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51. CropoHa OCHOBaHUSI IPABWJILHOIN TPEYTOILHON MTHPAMUIBI DABHA d,
60KOBOE peOpo 0O6pa3yeT C IIOCKOCThIO ocHOBaHUs yroa 45°. Haiiaure:

a) 00'beM [TUPAMUJIBI;

6) yroJ GOKOBOII I'DaHU C OCHOBAHUEM;

B) PACCTOSIHUE MEXKJLy CKPEIIUBAIOIIUMUCH PeOPaMIU;

') YTOJ MeXKy GOKOBBIMM IDAHSIMHU;

1) PaJyC OMMCAHHOTO I1apa,;

€) paJuyc BIIMCAHHOTO IIapa;

k) yrout anodembl ¢ coceeii GOKOBOI rpaHbIo.

52. CTopoHa OCHOBaHUsI TPABUIBLHON YeThIPEXYTOJIBHON MUPAMUILI PAB-
Ha a, DOKOBast 'PaHb 0OPa3yeT C INIOCKOCThIO ocHOBaHus yroJt 60°. Haiimure:

a) 00'beM [UPAMUJIBI;
6) yroJs G0KOBOro pebpa ¢ OCHOBAHUEM;

B) PACCTOSIHUE MEXKJly JIMArOHAJBI0 OCHOBAHUSI M CKPEIIUBAIONIMMCS
¢ Heit GOKOBBIM PEOPOM;

I') YroJI MeXKJLy IPOTUBOIOJIOXKHBIMU OOKOBBIMU TDAHAME;

1) yTOJI MEXKJY COCEJHUME OOKOBBIMU DAHSIMIE;

€) PaJinyc BIMCAHHOIO IIAPa,;

)K) paanyC OIIMCaHHOI'O IIapa,

3) yroa anodeMbl ¢ cocejiHel GOKOBOH I'DaHbBIO.

53. CropoHa OCHOBaHUSI M BBICOTA IIPABUJILHOI IIECTUYTOJIBHON ITHPaMU-
Jibl paBHBI . Haiigure:

a) yros GOKOBOro pefpa ¢ OCHOBAHUEM;

6) yroJ GOKOBOIl I'DaHU C OCHOBAHUEM;

B) IJIOCKWI yrOJI [IPM BEPIIUHE [TUPAMUJIB;

I) YO MEXK/JIy COCEITHUME OOKOBBIMU DAHSIMHU;

J1) paJyC BIIMCAHHOTO MIApa;

€) PaJIUyC OIKMCAHHOIO HIAPA.

54. I[Iycte ABC DA, B1C1 D, — enuanunstii Ky6. Haiigure o6bem obieit
qactu mupamua ACB1 D1 u A1C1BD.

55. BokoBoe pebpo paBUILHON YeTHIPEXYTOJBHON TUPAMUIbI PABHO b,
a IJTOCKWIT yToJI IpU BepIuHe paBeH «. Halinmure pagmyc cdepsl, OmucanHoM
OKOJIO ITUPAMUJIBI.

56. Haitnure pamuyc 1mapa, KacaoImerocs Bcex pedep MpaBmIbHOIO TeT-
pasapa ¢ pedpoM, PABHBIM .

57. I3 TOYKHU B IPOCTPAHCTBE BBIXOJIST YeThIPE JIy4a, 00pasyolye Ipyr
C JIpyrOM paBHBIe yryibl. Haiiure 3T yriibl.

58. JIByrpaHHblif yroa mpyW OCHOBAHUU MPABUILHON N-yrOJIBHON mHpa-

MHIBI paBeH «. HaiiiuTe IBYrpaHHBIR YroJI MEXIY COCETHUMH OOKOBBIMU
rpaHsSMH.
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59. Cropona ocHoanust ABC D upasuibHol niupamuisl SABCD pas-
Ha a, OOKOBble pebpa paBHBI 2a. PaccMaTpuBaroTCsi OTPE3KHU C KOHIAMHU
Ha pedpax AD u SC, napaJurenbubie miaockoctu SAB.

a) OauH U3 9TUX OTPE3KOB IpoBejieH depe3 Touky M pebpa AD rtakyio,
aro AM : AD = 3: 4. Haligure ero ajmmy.

6) Haiiqure HauMeHbIYIO JUIMHY PACCMATPUBAEMBIX OTPE3KOB.

60. B npasusbHON deThbipexyrosibHoi nupamuiae SABCD yron mexmy
60K0BBIM pebpom S A n maockocThio ocHoBaHust ABC D paBeH yIiTy MeXy
pebpom SA u nockocrwio SBC. Haiinure ator yroJr.

61. Bce rpanu mapaJiiesienumeia — paBHbe pOMOBI CO CTOPOHOI, paB-
HO#1 a, u ocTpbiM yriiom 60°. Haiiiure o6beM mapaJsuiesenuiesa.

62. PaccmarpuBaercs durypa, mosiydeHHas B IePECeICHUN TPABUIHLHO-
o TeTpa’apa ¢ ero obpa3oM IMPHU IMEHTPAJHLHON CUMMETPUU OTHOCHUTETIHHO
cepenHbl BBICOTHI. Halimmre 00beMm 310l GuUrypsl, ecan pedbpo TeTpasapa
PaBHO a.

63. B mpaBmwibHoM Terpasdape Toukn M u N — cepeauHbl TPOTHUBOIIO-
JIO)KHBIX pebep. OpToroHaabLHON MPOEKIHel TeTpasipa Ha IIOCKOCTD, Ma-
pasutenbHyto npsaMoit M N | sBJIsieTcst 9eThIPeXyroJbHUK IOMATA S, ONUH
u3 yrioB Koroporo pasex 60°. Haiiure niomab MOBEPXHOCTH TETPAIPA.

64. /Iee TpPOTUBOIOJIOXKHBIE BEPINUHBI EJIWNHUYHOTO KybDa COBIAIAIOT
C IEHTPAMU OCHOBAHUN IMJINHIPA, & OCTAJbHBIE BEPIIWHBI PACIIOJIOKEHBI
Ha OOKOBOI ITOBEPXHOCTH IUINHIAPA. Haiiure BBICOTY U PAIIyC OCHOBAHUS
[UJIAH/IPA.

65. /lanbl cKperuBaroIiyecss mpsiMble ¢ U b M ILUIOCKOCTH (v, IIEPIIeH-
JIUKYJISIpHAsT OPsIMOii a ¥ Tepecekaiolnast ee B Touke A. Jlokaxkure, 9TO
pAacCTOsTHIE MEXKJIy TPSIMBIMU ¢ ¥ b paBHO PACCTOSHUIO OT TOUYKA A j10 op-
TOrOHAJILHON TIpoeKIK b’ pAMOil b Ha IJIOCKOCTb (v, & YTOJI MEXKIY IIps-
MMz b 1 b onosnsier 70 90° yroa MexKjly OpsAMbIMU a 1 b.

66. Tan equananniit ky6 ABCDA,B1C1 Dy, M — cepenuna BB, . Haii-
JIUTE YyToJI U paccrosiune Mexk iy npsambiMu AB; u C' M. B kakoM oTHOIIEHIH
O0IUii TEPIIEHUKYJISIP ITUX MPSIMBIX JIeJTUT 0Tpe3oK C'M?

67. B npasuibaoMm Terpasape ABC D ¢ pebpowm, pasubiM 1, M — cepenu-
na AB, N — cepenuna BC. Haiinure yroa u paccrosiHue MeKJ1y MPSIMBbIMUA
CM u DN. B xaKoM OTHOIIEHUN OOIINil TIEPIEHANKYIADP ITUX MPIMBIX e~
Jut orpe3ok DN7?

68. Tan equnuunbiit ky6 ABC DA, B1C1D;. Ilpsvast [, napaJjuiesbHast
ero quaronayu ACY, paBHoyasieHa oT upsaMmbix BD, A1 D1 u CB;. Haiinure
pPACCTOSTHUST OT TPSAMOIi | 0 9TUX PSIMBIX.

69. /Tokakure, YTO OKOJIO NMHUPAMUIBI MOXKHO OHHUCATH chepy TOoria
U TOJIBKO TOTJIA, KOTJIa OKOJIO OCHOBAHUS ITOM IMUPAMUJIBI MOXKHO OIHCATH
OKPYZKHOCTb.
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70. Jan ky0 ABCDA,B,C1D1 ¢ pebpom, paBubiM a. Touku M u K —
cepeunbl pebep AB u C'D coorBercreerno. Haiiyure pajuyc cdepsl, mpo-
xopsimeit yepes Trouku M, K, Ay u Cy.

71. I3BecTHO, 9TO B HEKOTOPYIO MUPAMUJY MOXKHO Brucarh map. Jlo-
KaxkuTe, 4TO 0ObeM mupamMuibl paBeH 1/3 npousBeleHUsi pajuyca INapa
HA HOJIHYIO OBEPXHOCTH IMAPAMU/IBI.

72. JIBe rpanu TpEyroJbHOM NUPaMUIbI — PABHOCTOPOHHUE TPEYTOJIbHIU-
KI CO CTOPOHOI1, paBHOil a. JIBe mpyrue rpann — paBHOOEIPEHHBIE TIPSIMO-
yroJbHBIE Tpeyrojabuuku. Hafinure pajguyc BIUCAHHOTO B MHPAMULY IIapa.

73. IlTap paauyca r Kacaercs Bcex ODOKOBBIX IpaHeil TpeyroabHO mupa-
MUJIBI B CEPeJIMHAX CTOPOH ee ocHoBaHUsl. OTPE30K, COEINHSIIONIUI BEPIITITHY
MUPAMUIBI C IEHTPOM IIapa, JIeJIUTCs TOM0JIaM TOYKOMN [IepecedeHust ¢ OCHO-
BanmeM nupaMubl. Haiinure o6beM TupaMub.

74. B tpeyrombuoit upamue SABC 6okoBoe pedbpo SC paBHO pebpy
AB un HakJIOHeHO K 1tockoctu ocuoBanus ABC nox yriaom 60°. 3secrHo,
uro BepimuHbl A, B, C' 1 cepeuHbl G0KOBBIX Pedep MUPaMUJIBI PACIIOIOXKEHBI
Ha cepe paauyca 1. Jlokaxkure, 9T0 MEHTP ITOM chephl JIEXKUT Ha pedbpe
AB v HafijiuTe BBICOTY MUPAMUJIDI.

75. B tpeyrosbuoit nmupamuie PABC 6okoBoe pebpo P B nepreHauky-
JastpHO 1I0cKOCTH ocHoBanust ABC, PB=6, AB = BC =+/15, AC =2/3.
Cdepa, mearp O koropoii jexxkur Ha rpanun ABP, Kacaercs ILIOCKOCTEil
OCTaJIbHBIX I'paHeil mupamupl. Haiigure paccrosinne or meaTpa O cdepsl
J10 pebpa AC.

76. Jlan ky6 ABCDA;B;1C1D;. Cdepa kacaerca npsmeix AC, B1C,
AB; n npojosizkerus: pedbpa BBy 3a Touky B. Haiiaure paguyc cdepsl, eciu
JUIMHBL pebep Kyba paBHBI 1, a Touka KacaHust ¢ npsiMoii AC' IpUHAJIIeXKAT
rpanu Kyba.

77. Yernipexyroabuas mupamuia SABC D sroucana B cdepy, IEHTP KO-
TOpOit JiexkuT B mitockoctu ocHoBauusg ABC D. Tuaronanu AC u BD ocuo-
BaHUs epecekaroTcss B Touke H, npuaem SH — BoicoTa mupamuibl. Haii-
gure CS u CD, ecu CH=4, AS=3,75, AD=3, AB=BS.

78. Cdepa kacaercs pebep AS, BS, BC u AC TpeyrosbHOI nupaMu-
apt SABC B roukax K, L, M u N coorBercrBenno. Haiinure KL, eciu
MN=7 NK=5 LN=2y29u KL=LM.

79. Chepa pasmyca 3/8 BhucaHa B YETHIPEXYTOJBHYIO ITHPAMUIY
SABCD, y xoropoii ocHoBanueMm cjiayxut pomb6 ABCD Takoii, d9T0
/BAD =60°; BbicOTa nUpaMuibl, paBHas 1, OpoxoauT depe3 TOUKy K
nepecevyenus guaronajeir pomba. Jlokaxkure, 9TO CyIIECTBYET €IUHCTBEH-
Hasl IJIOCKOCTh, Ilepecekaoias pebpa ocuoBanuss AB u AD B HEKOTOPBIX
Toukax M u N rtakwux, auto M N :4\/5/5, Kacaromasicss cepbl B TOUKe,
y/laJeHHON Ha paBHbIE paccTosiHusi oT ToyeK M u N, u mepecekaromas



Crepeomerpus 47

npojosikenne orpeska SK 3a Touky K B Hekoropoii Touke E. Haiinure
JUIHY oTpe3ka SE.

80. OcnoBanwme 4YeThIpexyroybHoil mupamuisl SABCD — npsaMoyroib-
mnk ABCD. Ussecrno, uro AS=7, BS=2, CS=6, LSAD=/SBD =
= /SCD. Haiigure pebpo DS.

81. Yepe3 BepIInHY HUKHETO OCHOBAHUSI €IMHUIHOTO Kyba MpOBEJEHA
[JIOCKOCTD, KACAIOIIAsICS BIIMCAHHOTO B KyD mapa. JTa IUIOCKOCTb OTCeKa-
eT OT BepXHEero OCHOBAHWUsl TPEyroJibHUK Iuomanu S. Haiiiure miomais
cevyeHns Kyba 9TOil MI0CKOCTHIO.

82. BokoBbie pebpa TPeyroJabHON MUPAMUJIBI TOMAPHO MTE€PIIEH INKYJIISIP-
HBI U paBHBI a, b u c. Haliure pajuyc onucanuoi cdepnl.

83. IIycts V' — oObeMm Terpasmpa, a u b — ero mpoTUBOIIOIOXKHBIE PED-
pa, ¢ — pacCTOsTHUE MEXK/J[y HUMHU, (v — YTroJI MexKJy Humu. JlokaxKwnure, 9T0

1
V= gabc-sina.

84. B tpeyroawuoit tupavune ABC D uzsectno, uro C'D = a, a nepren-
JIUKYJISIP, OIYIIEHHBIN u3 cepe bl pebpa AB na C'D, pasen b u obpasyer
paBuble yruibl « ¢ rpadsvMu ACD u BCD. Hajiiure 06beM UpaMUIbI.

85. Cdepnr ¢ miearpamu B Toukax O1 u O pagumycoB 3 u 1 cOOTBeTCTBEH-
HO KacaioTcs jpyr japyra. depes touky M, ynameruyio or O Ha PaccTos-
Hue 3, IMPOBEJIEHBI J[Be MPsIMble, KayKJIasi U3 KOTOPBIX KacaeTcs: obenx cdep,
NpuYeM TOYKHU KACAHUS JIesKAT Ha MPSIMBIX 110 OJHY CTOPOHY OT To4Yku M.
Haiinure yron mexmy KacaTe/bHBIME, €CJU U3BECTHO, YTO OJHA U3 HUX 00-
pasyer ¢ npsamoit 0102 yrom 45°.

86. B TpeyroJibHOI mHpaMujie IIPOTUBOIIOJIOXKHBIE pebpa MOMapHO paB-
vbl. JloKaxXuTe, 9TO IMEHTPHI OIMUCAHHON 1 BIMCAHHON Cep COBIIAIAIOT.

87. Ilokazkure, 9TO BCe TPAHU TETPA’d/Ipa PABHBI TOLJIA U TOJBKO TOTIA,
KOTJI2 BBITTOJTHSIETCST OJTHO U3 CJIEYIOIINX YCJIOBUIA:

a) OTPE3KH, COCIUHSIONINE CEPEIUHbI IIPOTUBOIOJIOKHBIX pebep, momap-
HO TEPIEHIUKYJISTPHBL;

6) oA M BeeX rpaHeil paBHBbI;

B) TOYKA II€pEeCeYeHNs] MeJIUaH U IEHTD OLMCAHHOI cdepbl COBIAJIAIOT.

88. lana tpeyrosbHas nupamuyia ABC D. Ckpemnusatoniuecst pebpa AC
u B D 3Toit tupaMuIbl TEPIEeHINKY/IIPHBL. TaKk:Ke MepIeHTuKY/ITPHBI CKpe-
muBatoruecss pebpa AD u BC, a AB=CD. Bce pebpa 3Toit mMpamMuibi
KacaroTcd mapa paguyca r. Haiiaure mwiomans rpaaun ABC.

89. Cdepa ¢ menrpoM B Touke O mpoxoauT depe3 BeprmHbl A, B
u C tpeyrompuoit mupamuasl ABC'D u uepecekaer upsimbie AD, BD
u CD B Ttoukax K, L u M coorsBercrBenno. M3sectno, uro AD =10,
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BC:BD=3:2 u AB:CD=4+y3:11. IIpoekmusimu Touku O Ha ILIOC-
koctu ABD, BCD u CAD sasasiiorcsa cepenunbl pebep AB, BC u AC
cooTBeTCTBeHHO. Paccrosinume mexy cepenunavu pedbep AB u CD pas-
vo 13. Haittu mepumerp Tpeyroapuuka K LM.

90. Pe6po mpaBuILHOTO TETPa’dIpa PABHO a. Jepe3 BEPIINHY TeTPasd/Ipa
MIPOBEJICHO CEYEHMe, SBJISIONeecs] TPEYyTroJbHUKOM. JloKaXkKuTe, ITO IMepu-
Merp P cevueHus ymoOBIIETBOPSET HEPABEHCTBAM

2a < P < 3a.

91. B tpeyrospHoit upamuge SABC cyMMBbI TpeX HJIOCKHUX YTJIOB IPU
kaxkaoif u3 Bepmma B u C pasubl 180° u SA = CB. Haiigure obbem mu-
paMuanl, ecan 1momanb rpanun SBC pasna 100, a paccTosHue OT IEHTPA
OIIMCAHHOIO Tapa Jio IIockocTu ocuoBanus ABC pasHo 3.

92. JTan xy6 ABC DA, B,C1 D1 c pebpom, pasabim 4. Ha cepeiune pebpa
BC Bzara Touka M, a ma pebpe A;D;1 Ha paccroguum 1 or BepmmHbl Aq
B3gTa Touka N. Haiimure mammy xpardaiiimero myTta MexKiay Toukamu M
u N TI0 TOBEPXHOCTH KyOa.

93. Eciiu nmosepxuocTh Terpasnpa ABCD paspesars BioJib pedbep AD,
BD u CD, 1o ero passeprkoit Ha miockocts ABC OGyner KBajpar co CTo-
pomoii, pasuoit a. Haitnure 06bem TeTpasmapa.

94. OcuoBanne tupamuiasl ABCS — paBHOCTOPOHHUI TPEYroJbHUK
ABC' co cropomoii 4v/2. Bokosoe pebpo SC' meprneHmKyIspHO IOCKOCTH
ocHoBaHus u paBHO 2. Haiinmure yros m paccrosiHme MeKJy CKPEInBaro-
IIUMECS [IPSIMBIMU, OJIHA U3 KOTOPBIX ITPOXOJIUT 9epe3 TOUKY S U CepeuHy
pebpa BC', a npyrast mpoxoaut depe3 Touky C u cepeauny pebpa AB.

95. OcnoBanwne nupamuibl SABCD — nmapastesorpamm ABCD. B xa-
KOM OTHOIIIEHUH ILJIOCKOCTD, IIPOBeJIeHHas depe3 npsmyio AD u cepeauHy
pebpa SC, menut oObeM 3TOH MUPaMUILI?

96. Ha pe6pe DC tpeyrosbroii tupamuasl ABC D B3sdrta Touka N, mpu-
gem CN =2DN. Ha npogomkenuu pebpa C'A 3a TOUKy A U Ha IIPOJIOJIKE-
uun pebpa C'B 3a Touky B pacnosioxkenbl Touku K u M cOOTBETCTBEHHO,
npuyem AC =2AK u BM =2BC. B kakom orHomenuu miockocts M N K
Jeut obbeMm nupamuast ABCD?

97. OcuoBanue nupavuasl SABCD — napannenorpamym ABCD. Tou-
ka N — cepenuna pebpa AS, rouka K — cepequna meauanbl S P Tpeyroib-
muka BSC, touka M pacnosnoxena na pebpe SB, npuuem SM =5M B.
B kakom orHomenuu mockoctb M N K nenut o6bem mupamuist ABC D?

98. Ha pebpax BC u DC rtpeyrosbuoit nupamunst ABC D pacmosioxke-
bl Toukn N u K coorsercrBento, npudem CN =2BN u DK : KC =3 :2;
M — Touka nepecevenus: MeJauaH Tpeyroyibauka ABD. B kKakoM oTHOIIEHUN
mwiockocts M N K penut oobem mupamuast ABCD?
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99. OcuoBanue nupamuisl SABCD — mapautesiorpamm ABCD. Ha
pebpax AB u SC' pacnonoxenbl Toukn K u M COOTBETCTBEHHO, IMPUYEM
AK:KB=CM : MS =1:2. B KaKkOM OTHOIIIEHUH ILJIOCKOCTD, ITPOXOISIIA
qepe3 Touku K u M napajsensro npsaMoit BD, nenmt 00beM MHPAMUIBI
SABCD?

100. Jokaxkure, ITO N3 OOKOBBIX I'paHEil YeTHIPEXYTOJIHLHON TUPAMUILI,
OCHOBaHUE KOTOPOIl SIBJISIETCS MaPaJIIeIONPAMMOM, MOXKHO COCTABUTH Tpe-
YTOJIbHYIO MHAPAMUIY, IPUYEM €€ 00beM BIIBOE MEHbBINEe 00beMa UCXOHOM
IAPAMUIBIL.

101. /Tokaxkure, 4TO0 OHCCEKTOPHASs ILJIOCKOCTH JIBYIPAHHOIO yIJIa IIPU
pebpe TeTpasnpa JIeauT IPOTUBOJIEXKAIee PeOPO HA OTPE3KH, MPOITOPIHO-
HaJIbHBIE ILIOIIASM TpaHeil, 00pa3yoIux 3TOT yTroJl.

102. JTokaxKuTe, 9YTO MJIO0CKOCTD, TPOXO/IAIIAs IepPe3 CePEINHbBI IBYX IIPO-
THBOIIOJIO’KHBIX pebep TpeyroJibHON ITUPaMUJIbl, JeJIUT ee 00bEeM IIOMOJIaM.

103. Touku M u N — cepenunbl cooTBeTcTBeHHO pedbep AA; u CCy
napaJuienenunena ABCDA;B1CyD,. Ipsaymeie A1C, BiM u BN nonap-
HO TmepreHnKyaspabl. Haiinure obbem mapasutesenumesa, ecan A;C = a,
Bi1M =b, BN =c.

104. Tan napannenemunen ABC DA, B1C1D1. Ha nupogoskenuu ero pe-
6ep AB, AA1, AD 3a touku B, A1 u D cOOTBETCTBEHHO OTJIOXKEHBI OTPE3KU
BP, A1Q u DR, pasubte 3AB/2, 3AA;/2 u 3AD/2. B KaKoM OTHOIICHHUH
miockocth PQR nenut obbeM mapaJuieaenumneia?

105. B kakom orHOmeHnn et 00beM Ky0a IIOCKOCTb, MEPIEHIIKY-
JIIPHAS €r0 JIMArOHAJM U JIeJIsIlasl JUArOHAJb B OTHOIIeHuu a) 2: 1, 6) 3: 17

106. /Ise 1tockocTH, TapaJijie/ibHble ITPOTHBOIOJIOKHBIM pebpam AB
u CD rerpasapa ABCD, nensar pebpo BC na Tpu paBuble yacTu. Kakas
9acTh 00'beMa TETPAdIPA 3AKJIIOUCHA MEXKTY ITUMU IIJIOCKOCTSIMUA!

107. OTHolIeHNE JUIMH JIBYX CKPEIIMBAIOIINXCS pebep TeTpaspa pas-
o k. IlapajuresibHO 3TM pebpam IIPOBeJIeHa IIJIOCKOCTh, IPUYEeM B CEUEeHUN
nostyamics pom6. B KaKoM OTHOIIIEHUHU 3Ta MJIOCKOCTD JIEJIUT 00bEM TeTpa-
sapa?

108. Tpu 1mapa mOHmapHO KACAIOTCA JPYT JPyra BHEITHUM 00Pa3oM,
a Tak»Ke KacaroTCs HEKOTOPOU IIOCKOCTH B BEPIIMHAX IPSIMOYTOJIBHOIO
TPEyroJIbHUKa C KaTeTOM, paBHBIM 1, m mporumBosexamum yriom B 30°.
Haiiinre pagnycsr mapos.

109. Cdepa pajuyca r Kacaercs BceX pebep TPEyrobHOM MUpPaMUIbI,
LIEHTP 3TOi cdepbl JIEXKUT Ha BbICOTe MupaMuibl. Jlokazkure, 4TO nMupamu-
Jia IpaBUWJIbHAs, W HAiiuTe ee BBICOTY, €CJIM W3BECTHO, YTO IMEHTP Cephl
Y/IAJIEH OT BEPIIMHBI IIHPAMIJIBI Ha PACCTOSHIE 7/3.

110. B TpexrpaHHblit yTroJ1, BCe IMJIOCKNAE YTJIBI KOTOPOTO PABHBI (v, TIOME-
meHa cepa Tak, YTO OHA KacaeTcsl BceX pebep TpexrpaHHoro yria. I'panu
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TPEXTPAHHOTO YIJIa ITepecekaroT cdepy Mo OKpyKHocTaM pajanyca R. Hait-
JTe pajauyc cepsl.

111. Jlokaxkure, 9TO B HapaJijieselniie)l MOXKHO BIUCATH cepy Toria
¥ TOJIBKO TOTJIa, KOT/Ia BCE I'DAHU IapaJuieselnuIea PaBHOBEIUKH.

112. Tpu xoHyca, PaanyCchl OCHOBAHUN KOTOPBIX PaBHBI R U COCTABIIs-
10T 3/4 UX BBICOTBI, PACIIOJIOXKEHBI 110 OJHY CTOPOHY OT IUIOCKOCTH (¥, & UX
OCHOBAHUSI JIeXKAT B 9TON 1tockocTr. OKPYXKHOCTH OCHOBAHUH KaXKJIBIX
JIBYX U3 9TUX KOHYCOB KacatoTcst. Hafiiure pajuyc mapa, JIexKarero Mexkry
KOHYCAMU U KaCaloIerocsi Kak IMJI0CKOCTH (v, TAK M OOKOBBIX ITOBEPXHOCTEIH
BCEX TPEX KOHYCOB.

113. B npaswibnoit mupamune SABC cropona ocuoBanust ABC pas-
Ha a, 6okoBoe pedbpo — 2a. Touknu S, B u C sexkar Ha GOKOBOI MOBEPXHOCTH
KOHyCa, UMEIOIIEro BepinuHy B Touke A. Haligure yros npu Bepinnhe oce-
BOI'O CE€YEHUs] KOHYCA.

114. Bce Bepimuabl npasusbao nupavuiabl SABC D jexar Ha G0KOBOit
MOBEPXHOCTH [UJINHJIPA, OCh KOTOPOro MePIeHIUKYJIsIpHa mrockoctu S AB.
Haiinure paguyc ocHoBaHusI unHapa, ecau AB = a.

115. B nmpaBusibHON deTbipexyrosbHOit mupamuine SABCD cropona
OCHOBaHUsI paBHa a, 00KOBOe pebpo — 5a/2. OmHO OCHOBaHWE NIUJIUHIPA
JIEXKUT B 1JI0cKoCcTH SADB, Apyroe BIucaHo B cedenue nupaMubl. Hadingnre
IO b OOKOBOI MOBEPXHOCTHU IUJIMHIPA.

116. Bricora mummaapa pasraa 3r. BHyTpy nuimHapa pacioiokenbl TpU
cdepnl paJImyca r Tak, 9T0 KazxKaast cdepa KacaeTcs ABYX APYTUX U OOKOBOI
oBepxHoCTH IminHapa. JIBe cdepbl KacaroTcss HI2KHET0 OCHOBAHUS ITUJINH-
Jpa, a TpeTbs cdepa — BepxHero ocHoBanusl. Haitiure pajuyc OCHOBAHUS
[UJTAHIPA.

117. B upasuibnoii upusme ABC A1 B1C1 mjuHa Kazkaoro pebpa pas-
Ha a. Bepmmnbr A u Ay jexxar Ha OGOKOBOI IOBEPXHOCTH LMJIMHAPA, ILJIOC-
koctb BC'C1 kacaercs 31oit noBepxuoctu. Och MIIMHIpA TapaJsiiesibHa, Mpsi-
moit B1C'. Haiinure pajauyc OCHOBaHUS IIUJIUHIPA.

118. Ha cdepe, pajmyc KOTOpoit paBeH 2, pacoIOKEeHbI TPU OKPYKHO-
ctu pajimyca 1, KaxKjas u3 KOTOPBIX KacaeTcsd JByX JApyrux. Hafitu paguyc
OKDYZKHOCTH MEHBITIeHl, 9YeM JIaHHasd, KOTOpasd TaKyKe PaCIOJIOKeHa Ha JaH-
HOit cpepe 1 KacaeTcst KaxKI0i M3 JaHHBIX OKPYZKHOCTEIH.

119. OHa BepIMHA TPABUIBLHOTO TETPAIPA PACIIOJIOKEHA HA OCH IIH-
JINHJIpA, & JIpyTUe BEPIINHBI — Ha OOKOBOI IIOBEPXHOCTU STOIO IMJINH/IPA.
Haiinure pebpo Terpasapa, eciu pajuyc ocCHOBaHUs paseH R.
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120. Bepmmaa A ocuoBanuss ABCD upasuibHOi tupamuiasl SABCD
COBITAJIACT C BEPIINHON KOHyca, BepmuHbl B, D jexkaT Ha ero 60KOBOM 110-
BEPXHOCTH, BEpIINHA S — HA OKPY?KHOCTU OCHOBAaHUSI 9TOI'0 KOHYCA, & Bep-
mmaa C' — B IUIOCKOCTH €ro ocHOBaHusi. Haiinure oTHOMEHNE 00beMa KOHYCa
K 00beMY IHPAMU/IBI.

121. Yros mpu BepIINHE OCEBOrO cedeHus KoHyca pasen 60°. Buyrpu
KOHYCa pacuoJsioykeHnbl Tpu cepsr paguyca 1. Kaxnas chepa kacaercs AByX
JPYTUX, OCHOBAaHUS KOHyca W ero OOKOBOI moBepxHocTu. Haiimure pajmyc
OCHOBaHUSI KOHYCA.

122. Yetnipe cdepnl paguyca 1 momapHO KacaioTcs Apyr apyra. Hait-
JIHTE:

a) paguyc cdepbl, Kacaommelics Beex deTbipex chep;

6) BBICOTY IMIMHIPA, COIEPKAIIETrO ITU ¢(epbl TaK, 4TO TPU U3 HAX Ka-
CAIOTCs OJTHOT'O OCHOBAHUS M OOKOBOIT IIOBEPXHOCTH, & YeTBEPTAS — JIPYTOro
OCHOBaHUS IIMJINH/IPA;

B) BBICOTY KOHYCA, COIEPKAIIEro 3TU cdepbl TaK, YTO BCe OHU KACAIOTCS
OGOKOBOIl IIOBEPXHOCTH, & TPHU U3 HUX — OCHOBaHUSI KOHYyCA.

123. B KoHyC TIOMEITEHBI MATh PABHBIX IMAPOB. UeThbIpe M3 HUX JIeXKAT
Ha OCHOBAHUU KOHYCA, MIPUYEM KaXKJIBIIi U3 9TUX YETHIPEX IIapOB KACACTCH
ABYX IPYTUX, JIEZKAIUX HA OCHOBAHUW, W OOKOBOIl IMOBEPXHOCTU KOHYCA.
ILsaTerit map kacaercss GOKOBOI TOBEPXHOCTHA KOHYCA U OCTAJIBHBIX YeThIPEX
mapos. Haiigure 06beM KOHyCa, eCIu paJuyc KaXKJIoro Iapa paBeH 7.

124. MoxKHO Ji TOYKY B IPOCTPAHCTBE 3aCJIOHUTH Y€THIPhMsI IIIAPAMUA !

125. Haiizinre yrost mpu BepIHHE OCEBOTO CEYCHUS KOHYCA, €CJIN N3BECT-
HO, 9TO HA €r0 IOBEPXHOCTH MOXKHO IIPOBECTH TPU IONAPHO IEePIIEH/INKY-
JIIpHBIE 0Opa3yIomnue.

126. /Ia paBHBIX KOHyCa C OOINEil BEPIIUHOI, C BBICOTAMU, PABHBIMU 2,
U paJinycaMu OCHOBAHU, PAaBHBIMHE 1, KACAIOTCsI TI0 HEKOTOPOiT 00pas3yrormeit,
a TaK»Ke KacaroTcsa DOKOBOI TOBEPXHOCTHIO HEKOTOPOii mtockocTu. IlycTs [ —
[psiMasi, 10 KOTOPOIi IePeceKaloTCs IJI0CKOCTH OCHOBaHus KomnycoB. Haitau-
Te YroJ MeXKJIy TIPSIMOiil | U TJIOCKOCTBIO (.

127. JIBa paBHBIX KOHyCa UMEIOT OOIIYIO BEPINUHY W KACAITCS M0 00-
et oOpasyrorreit. YTroJl B 0CEBOM CEUEHUN KaXKJIOr0 n3 KOHyCOB pasen 60°.
Haiinure yrom Mmexay nByMs IUIOCKOCTSIME, KaXKIasi M3 KOTOPBIX KAaCAETCs
KOHYCOB, HO He IIPOXOIUT 1Uepe3 OOIyI0 00pa3yolLyio.

128. Ha mjiockocTu jiexkaT Tpu paBHBIX KOHYyCa ¢ 001eil BeprmHoil. Kax-
JIBI U3 HUX KacaeTcs BYX PsIOM Jiexkarux. Haliinre yros npu BepiinHe
KaXKJI0ro KOHYCA.

129. /Ipa paBHBIX KOHYycCa C OOINeil BeprmuHOi [ pacoo:KeHbl 0 pas3-
HBIE CTOPOHBI OT IJIOCKOCTU (¢ ¥ KACAIOTCS ITOH IJIOCKOCTH 10 00Pa3yIONIAM
DFE u DF coorBerctBenno. M3sectrHo, uro yron DFEF pasen 7, a yroma
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MezK /Ly IPSIMOI IlepecedyeHrsl OCHOBAHUN KOHYCOB U IIJIOCKOCTBIO (v PaBeH [3.
Haiiure yros mex 1y BbICOTON U 0O6pa3yroleil KaXK10ro KOHyca.

130. /Ipa KOHyCca MMEIOT OOIIYIO BEPIINHY, U 00pa3yIolias IepBOro KOHY-
ca ABJISETCS BBICOTOM BTOPOrO. YT0JI IIPH BEPIIUHE OCEBOTO CEYEHUS IEPBOTO
KoHyca pasen arccos(1/3), a sroporo — 27/3. Haiimure yron mexay obpa-
3YIOIIUME, 110 KOTOPBIM ITEPECEKAIOTCS OOKOBBIE TIOBEPXHOCTH KOHYCOB.

131. Tpu paBHbIX KoHyca ¢ yriaoMm « (< 27/3) Ipu BeplIinHE OCEBOrO
CeYeHMs] IMEIOT ODIILYI0 BEPIIMHY U KACAIOTCS JAPYT APYTa BHENTHUM 00pasoM
o obpasyromum k, [, m. Haitmure yroa mexmay [ u k.

132. B mpaBmJIbHOM YeTHIPEXYTOJbLHON MUPAMUJE PACIIOJIOXKEHBI JIBA
OJIMHAKOBBIX ITIapa pajinyca 7', IEHTPhl KOTOPBIX HAaXOATCS Ha OCA CUMMeET-
pun nupamuabl. OMH U3 MAPOB KACAETCA BCeX OHOKOBBIX TPAHEN TTMPAMUJIBI,
a BTOPOIl — OCHOBaHWS MUPAMUJILI U [I€PBOrO Iapa. Haiigure BbICOTY IIH-
paMuIbl, IPU KOTOPO 00beM IMUPAMUIbI HANMEHBIIIHII.

133. Cropona ocuoBanus A BC npasunbuoit mupamuisl PABC pasha a,
6okoBoe pebpo pasuo b. Ha xakom paccrosgumm ot mpsmoit BC' ciemyer
[IPOBECTHU CEeUeHUEe TTUPAMUJIBI, TapasuienabHoe pebparm BC u P A, arobbI mwio-
Ia/Ib ero ObLIa HAUOOJILIICH U3 BO3MOXKHBIX !

134. Pebpo AB terpasapa ABCD sBisiercs IUaroHaJbl0 OCHOBAHUS
9eTBIPEXYTOIbHOM nupamMubl, pedbpo C' D mapauresibHO APYToil AuaroHaJm
9TOr0 OCHOBAHUS, M KOHIIBI €r0 JieyKaT Ha OOKOBBIX pebpax mupamuabl. Hait-
JIATEe HAMMEHBINNI BO3MOXKHDBIN 00beM MUPAMUILI, €CI 00beM TeTpa’dIpa
pasen V.

135. Jana npasunbnas npusma ABC DA B1C1D;. Cropona ee ocHoBa-
nust ABCD nmeer jutuny 2a, 60KoBoe pebpo — iy a. PaccmarpuBarorest
OTpEe3KM ¢ KOHIamMu Ha jguaroHaiu AD, rpanun AAy DD u nuaronamu D B
[IpU3MBI, TapaJiie/ibHble m1ockoctu AA1 B B.

a) OquH U3 TaKUX OTPE3KOB MpoBeseH epes3 TouKy M muaronamu AD,
Takyto, ato AM : AD; =2: 3. Haitnure ero miumy.

6) Haiinure HauMeHbIIYIO JUIMHY BCEX PACCMATPUBAEMBIX OTPE3KOB.

136. okaxkuTe, ITO IJIOMAIL JIIOOOH rpaHn TeTpasipa MEHbIIE CyMMbI
IJIOIIAIeil TPeX OCTAJIbHBIX €ro I'DaHE.

137. Jlokaxkure, 9TO MPOEKINS MPABIWIBHOIO TETPAadIpa Ha IJIOCKOCTh
OyaeT nMerh HAMOOJBIIYIO IJIONIAJb, KOI/a 9Ta IJIOCKOCTH MapPasIeIbHa
JIBYM CKPEIUBAIOIINMCH PeOpaM TeTpaspa.

138. Jlokaxkure, 9TO CyMMa YIJIOB IIPOCTPAHCTBEHHOTO YETHIPEXYTOJIb-
HUKa He mpeBocxonut 360°.

139. JlokaxkuTe, 9TO CyMMa BHYTPEHHUX JIBYT'PAHHBIX YTJIOB TPEXTPAH-
HOTO yTJyia OOJIBIIE T U MEHbINe 37.
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140. Teopema KocuHYCOB [ijIsl TpeXrpaHHoro yria. Eciu «, (3, v — mioc-
KUe yIJIbl TpexrpanHoro ymia, a A, B, C' — nporupoJiexkaliue uM JIByIPaH-

HBIE YTJIbI, TO cos cos f cos
a— Y
cos A = .

sin G sin 7y

141. Ilyctre M C — neprieHIuKyJisip K ILIOCKOCTH TpeyrosbHuka ABC.
Bepno m, uro ZAMB < LACB?

142. JTokaxknure, 9TO CyMMa IJIOCKAX YTJIOB BBIIYKJIONO MHOTOI'DAHHOTO
yruia menbine 360°.

143. Teopema KoCcMHYCOB JJjid TeTpa’dapa. KsajpaT IIomaan KaxK I o
TpaHy TeTpa’y/pa paBeH CyMMe KBaJIpaToOB IJIOMIAJEN TPEX OCTAJbHBIX I'Da-
Heit 6e3 YIBOEHHBIX TIOMAPHBIX IPOU3BEICHUI IIOMAIEH STUX IPaHeil Ha KO-
CUHYCBI IBYTPAHHBIX yIJIOB MEXK/IY 3TUMH IJIOCKOCTAMH, T. €.

Sg = 812 + S% + Sg - 2S152 COS (x12 — 25153 COS (13 — 2S2S3 COS (x23.

144. B rerpasape ABC D Bce miockue yribl npu Bepinune A paBabr 60°.
Hokaxure, uro AB + AC+ AD < BC+CD + DB.

145. OcuoBanwne nupamuisl ABC D — npaBuibHbiil Tpeyroasauk ABC.
WseectHo, uyro /BAD =/CBD =/ACD. JlokaxXute, 4TO NMUPAMUIA —
[IpaBUJIbHASI.

146. puamun Kasanmsepu. Eciin 1Ba reomeTpuaeckux Teja MOXKHO pas3-
MECTUTDH B MPOCTPAHCTBE TAK, 9YTO B CEUEHUHU ITUX TEJI JIOOOH MIIOCKOCTHIO,
apajIebHON HEKOTOPOH (PUKCUPOBAHHON IIJIOCKOCTH, MOJYYIAIOTCS PaB-
HOBeJIUKHE ILIOCKHe (DUTyphl, TO JAHHBIE TeJla DPABHOBEJIUKH. BbiBemure
¢ omorpio npuHIiwina Kasanbepu dhopmyrty obbema mapa.

147. OuH BBITY Kb MHOTOTPAHHUK JIEYKUT BHYTPHU JApyroro. Jlokaxm-
Te, YTO IIOMIAJIb MIOBEPXHOCTH BHEITHEIO MHOIOIPAHHUKA OOJIBIIE TLIOMIAIN
[TOBEPXHOCTU BHYTPEHHETO.

148. Tokaxkure, 4ro cepudeckas HOBEPXHOCTH MIAPOBOr0 CJjiosd (JacTu
mapa, 3aKJIIOYeHHON MEXK/y JBYMsI MapaJUIETbHBIMU CEKYIIMMHU IIJIOCKO-
cramu) pasua 2w Rh, tne R — paauyc mapa, h — BBICOTa MAPOBOTO CJIOst
(paccTostHre MEXK/Yy CEKYIIUMH IIOCKOCTSIMHE).
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N3 pareascreo MITHMO npemnaraer
cJaeayIomye KHUTH JIJjIs IKOJIbHIKOB

B. I Boamanckudt, A. Il. Casun. Becempl o maremaruke. JIuckperHsie 00b-
ekTel. — 2002. — 368 c.

Kaura BBOZUT 4YmTaTenas B KpPyr HAed COBpPEeMEHHOM MaTeMaTHKH. B momy-
JIIPHOI (pOpME PACCKA3BIBAETCS O TEOPMHM MHOXKECTB, KOMOMHATOPHUKE, TEOPHUH
rpad>0B, TEOPUU BEPOSATHOCTEH U JIPYyTIUX BOIIPOCAX.

I/IS,Ha,HI/Ie 6y,aeT I/IHTepeCHO y‘{I/ITeJIHM MaTEeMAaTUKU. CHeI_[I/IaJH)HaH rJiaBa I10-
CBAIIEHA BOl'IpOCa,M7 CBA3aHHBIM C IIOMCKOM y‘IaHLI/H\/II/ICH peHleHI/Iﬁ 3aJa49.

B To ke BpeMmsl 3Ta KHUIa MOXKET CJIYy»KUTb OCHOBOW Kypca MaTeMaTHKHU JIJIst
CTYZIEHTOB TYMaHUTAPHBIX CHEIUAJIBHOCTEHN, TAKOI KypC OBbLI IPOYUTAaH aBTOPAMU
JJId IICUXOJIOT'OB.

Vuampecst u yquTesis MaTeMaTUYECKUX IIKOJI, JIUIEEB U TMMHA3UIA MOTYT UC-
MOJIb30BaTh M3/IaHNE B KAYECTBE yIEOHOTO TOCOOUSI.

P. Kyparnm, I'. Po6bunc. Yto Takoe mateMaTnka? — 3-e W311., UCIIP. U JIOI.
— 2001. — 568 c.

OTa KHHUTa, HAMWCAHAs OJHUM W3 BEIyIUX MareMarukoB XX Beka P.Ky-
pauToMm BMecte ¢ I PobbumcoM, — onHa M3 JIydIINX HAYIHO-IOMYJISAPHBIX KHHUT
o mareMaTuke. Ee 3aMbIces BeipazkeH B npejucioBun: «Her Hudero HeBo3aMox-
HOTO B TOM, YTOOBI, HAYMHASI OT TEPBOOCHOB, JI06PATHCS JI0 TAKUX BO3BBIIIIEHHBIX
TOYEK, C KOTOPBIX MOXKHO SICHO 0DO3PETh CaMyIO0 CYIIHOCTH W JBUIKYIIHE CHJIbI
COBPEMEHHON MaTEMaTUKU.

MHorouunc/ieHHbIE yIIpaskKHEeHNsT pa30pOCaHbl 0 BCEll KHUTE; JOMOJTHUTETHHOE
cobpaHue ympaKHEHHI B KOHIIE O0JIErdaeT ee WCIOJb30BaHWE B IMKOJBHONW 00-
CTaHOBKE. BOJIBIINHCTBO yIpaKHEHUIl He HOCUT IUCTO (POPMAIBHOIO XapaKTepa,
OoJiee TPyJIHBIE OTMEYEHBI 3Be3I09YKOi. He Haj 0 CIMIKOM OropdarhbCsi, €CJiu Bbl
HE CyMeeTe BBITOJHUTH HEKOTOPBIE U3 HUX.

MpsI HazeeMCs, YTO U CHEIUAJICT OOHAPYKUT KOe-4TO MHTEPECHOE B dJIEMEH-
TapHBIX PACCYKIEHUSIX, COJIepKAINX B cebe 3epHO HojIee MUPOKUX HJIEi.

C. I l'undurxun. Pacckaspl o ¢pU3MKaX U MaTeMaTUKaX. — 3-€ U3J., PACIIIH-
perroe. — 2001. — 576 c.

B knure pacckasbiBaeTcs 0 XKU3HU U TBOPUECTBE ABEHAIIATHA 3aMeYIATETbHBIX
MATEMATUKOB W (PU3UKOB, PabOTBI KOTOPBIX B 3HAYUTEIBHONU Mepe OIMpeIesTIn
JIUIIO COBPEMEHHON MaTeMaTU4eCKON HayKu.

Knura nanucana Ha OCHOBe crareil, MyOJMKOBAaBIINXCS B XKypHase «KBaHT»
B TEYEHUE Psifia JIET. DTUM OObSICHSIETCS HEKOTOPBIN 9JIEMEHT CJIyJAHOCTH B BBI-
6ope Jiojieil 1 coBbITHIA, KOTOPBIM IOCBAIIEHBI paccKasbl B Kaure. OJHAKO HaM
KarKeTCd, YTO B KHUTE UAeT pedb O NPUHIUNUAJIbHBIX fABJIEHUAX B UCTOPUHU Ha-
VKU, TOCTONHBIX BHUMAHUSA JIIOOUTEeHl MaTeMaTuKu U (pU3nKu. XOTs 9Ta KHUATA
He JaeT CUCTeMaTHUYeCKOHl KapTHUHBI Pa3BUTUdA MaTeMaTHUKM, OHA COJEPXKUT 3Ha-
YUATEJIbHBIM MaTepHuaJsl JJId Pa3MbIIJICHUA.



OTa KHHUTa I BCEX: OT CTAPIIEKJIACCHUKOB JI0 B3POCJIBLIX. Y BJIEKATEJIBHO W3-
JIO>KEHHBIe 6rorpadun BeJIMKUX yUEHBIX MOI'YT 3aMHTEDECOBATH CAMbI€ IIMPOKHE
KpyT'HW duTareseil. A Te u3 durareseii, KTO UHTEPECYETCS MATEMATHUKOMN, TOJIydaT
YZ0BOJIBCTBHE U TOJIb3y OT 3HAKOMCTBa C KOHKPETHBIMHA HAYYHBIMU JOCTUKCHUSA-
MU repoeB KHUTH.

Hacrostimee n3nanme 6ostee eM BIBOE PACIIUPEHO O CPABHEHUIO C IMPEIbIITY-
myM, BbimemmuM B 1985 rogy u ycneBmmMm crarh OubmnorpaduyuecKoil pemgko-
CTBIO.

XoTs 9Ta KHATA HE JAeT CUCTEMATHIECKON KAPTUHBI PA3BUTHS MAaTEMaTHUKH,
OHA COIEPKUT 3HAYUTEJbHBIN MaTepHaJl JJjis pa3MbliieHus. Henosnanusie 3aKo-
HBI YIIPABJISIOT MATEMATHIECKON MOTO!

B. B. IIpacosos. 3agauu no miaauMeTpun. — 4-e uz., gom. — 2001. — 584 c.

B kHury BKIIIOYEHBI HECTAHIAPTHBIE T€OMETPUIECKUE 3aJa9N HECKOJIBKO ITO-
BBIIIIEHHOTO 110 CPABHEHUIO CO IMKOJILHBIMHA 3ada4amMu ypoBHst. COOPHUK COMEPIKUT
okoJ10 1500 3a/1a%1 C MOJIHBIMU PEIIeHusAMU U 0K0JI0 150 3a7a4 /It caMOCTOSITE b=
HOT'O peIleHus.

Hacrosiiee m3gaHue IOMOMHEHO [0 CPABHEHWIO C NpeablayiuM (3-e nsm. —
1995).

st MIKOIBHUKOB, MPEoIaBaTe/ell MAaTEMATUKU, PYKOBOIUTEIEH MaTeMaTH-
YEeCKUX KPY?KKOB, CTYJEHTOB II€INHCTUTYTOB.

H. B. Bacuaves, B. JI. lymenmazep. Illpambie n xpussie. — 2000. — 128 c.

He nmyxjaercss B crienuajbHOM MPEICTABJIEHUN KHHUTA, CTABINAS KJIACCUKON
JIMTEPATYPHI JJTsT MMKOJIFHUKOB, MHTEPECYIOMMXCS MaTeMaTnkoit. /lannoe n3nanne
npejicTaBiser coboil mepensaanue OpoIropbl cepun «bubianoreka dpusnko-maTe-
MaTHYECKOTO KPYXKKa», JTABHO CTaBIIel 6ubanorpaduyecKoil peKOCThIO.
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