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Ot pemakTopa

YBarkaeMblil unTaTesb, Bol jlep:kute B pykax oyiny u3 Kaur cepun « BMK MI'Y — miko-
Jie». Y 1eOHO-MeTO/InIeCKe TOCOOMs, BXOISAIINE B 9Ty CEPUIO, ABJISIIOTCS PE3YIbTATOM
OoJtee UeM JECATHUIETHETO TPYJa KOJUIEKTHBA aBTOPOB, pabOTAIONINX HA ITOJATOTOBU-
TeJIbHBIX Kypcax (hbakysibTeTa BbIUUCINTENbHON MaTeMaTuku u kuOepHernkn (BMK)
MI'Y mmenun M. B. Jlomonocosa. Cragasa O6bLIM CO3IaHBI TOCOOUS I OYHBIX I10I-
TOTOBUTEJILHBIX KYPCOB, 3aTe€M ObLIN pa3pabOTaHbl JIEKTPOHHLIE BEPCUU YICOHUKOB,
HCITOJIb3yeMble IIPH JUCTAHIIMOHHOM 0Oy4eHuu. Ha ocHOBe 5TOro ombITa MOAr0TOBJIE-
Ha Cepus KHUI JJIs CTaPIIEKJIACCHUKOB, OIHOW M3 KOTOPBIX U SBJISETCS HACTOLAIIEe
rocobue.

Ceitgac u3manbl mocobust 1o ajirebpe, reomerpun u pusuke. [1o Karxx oMy npeamery
BBINLJIN JIBA [TOCOOUs: OCHOBHOHN KypC M YIVIyOJIEHHBIN KypC, COJIEPKAIIII CJIOXKHBIE
33191 €JIMHOrO TOCYIAPCTBEHHOTO S9K3aMeHa U HECTAHIAPTHBIE 33/[a1 BCTYITUTEIbHBIX
9K3aMEHOB B BY3bI (B OCHOBHOM 9TO 331241 pa3imdHbix paxynbreros MY umenu M.B.
Jlomonocosa). OCHOBHOI KypC COIEPKUT BCE Pa3JIe/ibl COOTBETCTBYIONIErO IIPEIMETa,
HEOOXOJIMMbIe JIJIsl pelienns 3ajad nepBoil yactu EI'D u HEKOTOpBIX 3ajiad BTOPOI
qacTH, a TAKKe [ePBOil TOJIOBUHBI 3389 BAPUAHTOB BCTYIIUTEIbHBIX 9K3AMEHOB B BY3bI.
VrryOJsieHHBII KypC COMEPKUT 3aJladd, HAYUUBIIUCH PENIaTh KOTOPbIE, BBl CMOXKETE
perath Bee 3asadn EI'D u Bce wim mouTu Bee 3aJIa9U OJIMMITHAJT W BCTYITHTEIbHBIX
9K3aMEHOB B By3bl (3a OTBEJEHHOE BPEMsl MOYKHO IPOCTO (DU3UYUECKU HE YCIIETh PEIIUTh
BCe 3aJ1a4H).

B cepun «BMK MI'V — mkose» BoImuin asa mocobus mo mHopmartuke. [lepsoe
PEKOMeH/IyeTcsl B KadecTBe 1mocobust nmpu noaroroske Kk EI'D mo nadopmaruke u MKT.
Pasnesbr aToro mocobusi cOOTBETCTBYIOT TeMaM, BKIOYeHHBIM B KI'D. Bropoe — moco-
6ue 10 IPOrpaMMUPOBAHMIO — IIOMOXKET BaM IIOJIOTOBUTHCH K dK3aMeHy 10 nH(pOpMa-
THKe, HAYIUTHCA PelaTh 33/a49H [0 IPOrpaMMUPOBAHMIO HA sA3bIKe Ilackasts.

OTyinuuTe bHONl OCOGEHHOCTBHIO HAINUX I[TOCOOWIT SBJISIETCS TO, YTO HAPSTY
C TPAJMIMOHHBIME COCTABJIAIONMMHI (TEOPETUIECKUIT Pa3ies, IIPUMEDPBI C PEIIeHUsIMY,
3a/1a4u JJIs CAMOCTOSTEIHHOTO PEIeHNsT) Mbl IIPe/JIaraeM PENIeHUs] BCeX [1Pe/JI0ZKeH-
HBIX 33/a9 C UJAESIMU U [I0CJIeI0OBATEIbHBIMI IIOACKA3KAMU, TOMOTAIOIINMY PEIUTh
3aJ1a9y ONTUMAJIBHBIM CIOCODOOM 0e3 TOCTOPOHHEH IOMOIH. DTO MO3BOJUT YIECHUKY
CaMOCTOATEIBHO IIPOJIBUTATHCA B PEIEHHH 3aJa4Yi TaK, KaK €cjid Obl 3a ero CIUHO
CTOSIJI yIUTEb U HAIIPABJISLI XOJI €r0 MBICJIN [IPU PENIEHUN TPYIHBIX 3amad. Koneuwo,
MBI [IOHUMA€EM, YTO HACTOSIIEr0 YUUTE s HE MOXKET 3aMEHUTh HUKaKas KHUI'a, HO €CJIn
YUUTeNs PSJIOM HET, TO, KaK II0Ka3aJl OIBIT HAINUX JUCTAHIIMOHHBIX IIOJIOTOBUTEIb-
HBIX KyPCOB, HAJUYIHE I'PAMOTHBIX ITOICKA30K MOMOTAEeT yUAIIUMCS CAMOCTOATETHHO
HAy9IUThCs permaTh 3aa49u. C MoMOIIbIo HAIIIEro oco0ust IPUOOPeTEeHne TAKOTO OIbITA
yuaeHukaMu Oysier 3HaduTesbHO obsrerdeno. C Apyroil CTOPOHBI, HAIIM TOCOOHUST TTOMO-
IyT MOJIOJBIM YYUTEIM BeCTH 3aHaTus. Mbl 3HaeM Ha COOCTBEHHOM OIIBITE, UTO HE
BCerja JIENKO HaIPaBJ/ISITh YYEHUKa TakK, 9TOObI OH CaM JIOrajaJiCsl, KaK PelIuTh 3a-
nagy. Bropoii 0CODEHHOCTBIO HAIUX [TOCOOUIT SIBJISIETCS CITMPAJIEBUIHAS CXEMa
HO/IaYM MaTepuaJia, KOrja KaXKJas TeMa IOBTOPSIETCS HECKOIBKO Pa3, IPUIEM KazK-
IIBIiE pa3 Ha 60JIee CJI02KHOM YPOBHE, YeM B MPEIBIAYIIANA. JTO MO3BOIAET HEe 3a0BIBATD
[IPOIJIEHHBIN MaTepuaJ/l 1 [TOCTEIEHHO TOXO/UTh K CJIOXKHBIM 3a/1a9aM.

Bamecmumens dexarna no ywebnot pabome
paxysvmema BMK MI'Y umenu M. B. Jlomorocosa
M. B. @edomos



IIpenucaoBue

IIpemraraembrii « Y rayOaEHHBIN KypC» SIBJISIETCST €CTECTBEHHBIM IpojioJizkerneM «Oc-
HOBHOT'O KypCay [0 Te€OMETPUU U [peJoaraeT CBOOOIHOE BIaJIeHIe METO/IAME U TIPU-
émamvu n3 «OCHOBHOTO Kypcay.

Kakaprit pazgest mocobust COIEPKUAT TEOPETHIECKIE OCHOBBI, OIIUCAHIE METO/IOB pe-
IeHust 387129, IIPUMEPBI IPUMEHEHUsI METO/I0B 1 HaOOD 3a/[aHuil JiIsl peleHus. 3a/1adu
B pas/iesiaX PacoJIOKEeHbI 10 TIPUHITUILY « 01 NPOCMO020 — K CA0IHCHOMY». AHATOrmIHAST
CUTYAIIs UMEET MECTO U C MOCJIE0BATEILHOCTBIO PA3JIE/IOB, I0OITOMY CaMU PA3JIe/Ibl 1
3aJ1a90 B pa3Jiesax PEKOMEH/YeTCs M3ydaTh B MPeJJIOKeHHOM Topske. [Ipucrynarnh
K PEIeHnIo 3a/1a9 HAJI0 [TOCJIe U3y IeHUsI COOTBETCTBYIONIETO TEOPETUIECKOIO MATEPHU-
ayia U pasbopa npumepoB. Ecim caMocTosdTesbHOE PEIleHne 33/1a91 BhI3BIBACT TPY/I-
HOCTH, PEKOMEHJIyeTCsl BOCIOJIb30BATLC CUCTEMOl yKazanuii (1oacka3ok). B ciaygae,
ecin BaMm He yJIaJ0Ch TOYYUTh MPABWJIHHBIA OTBET WM y Bac BO3HUKIM COMHEHUST
B NIpaBWJIBHOCTH Balero perennst, peKOMEH/IyeTCsl U3YIUTh PeIleHne, IPeII0KeHHOe
ABTOPAM.

Heobxoanmo orMeTnTh, 9T0 B OPMYINPOBKAX 3318 MAPAJIIETHHO C MaTeMATHAIe-
cKu boJiee KOPPEKTHOH TepMuHOJIOTHEl THIIa, «JyinHa oTpe3ka AB paBHa 5» U 3alUCHIO
|AB| = 5 ucnoab3yeTcst MKOJIbHAST TEPMUHOJIOTUS TUIIA «0Tpe30K AB paseH 5» u 3a-

macs AB =5.

Pekomentyercst mKogbHIKAM IIPY TIOATOTOBKE K Cade €UHOTO T'OCYIaPCTBEHHOIO
9K3aMeHa, abUTypUeHTaM [IPU MOJIIOTOBKE K MOCTyILIeHn0 Kak B MI'Y, Tak u apyrue
BY3bI, YUNTENIAM MaTEMaTUKU, PEIeTUTOPAaM, PYKOBOIUTEISAM KPYKKOB U (DaKyJIbTa-
THUBOB, IIPeIoaBaTesIsAM II0JI0TOBUTEIbHBIX KYPCOB.

Kemaem ynaan!



YHacto 1. Teopusa u 3agaun

1. TpeyroabHukn

1.1. IIpssmoyroJbHbIE TPEYTOJbHUKNI

Teopemuueckuil mamepuan

DTOT pazjes BCENeso MOCBAIIEH MPIMOYTOIbLHBIM TpeyroJbHukaM. JIJis yemenHoro
PpelleHus 3a/1a19, OTHOCSIIUXCS K 9TOI TeMe, HeOOXOIMMO 3HATh U yMeTh 0OOCHOBBIBATH
Bce (HaKTHI, IEPEIUCIEHHDBIE HUZKE 110 TEKCTY.

1. CoorHoIreHust MexX Ay AJMHaMHi CTOPOH W Be€/JIMYMHaAMHM YIJVIOB B IIpd-
MOYT'OJIBHOM TpeyroJ/JIbHUKe

PaccmorpuM mpsSIMOYTOJIBHBIN TPEYTOJIb-
Huk ABC, 6yieM cantarh, aTo ero yroy C' mnps- A

MOl (TO ecTb ero BesuuuMHA paBHa 7/2), JIH- BCl = a
uel orpeskoB AB, AC u BC (koropble Besje
B nocobun GymyT obozuadenn Kak |AB|, |AC/, IACI=b
|BC|) paBubL ¢, b 1 a coorBercrBenHo. Torma
b IABl=c
a:b~tg;1\:b~ctg§:c~sin2:c~cos§, ¢
b:a~tg§:a~ctg2:c~sin§:c~cosg,
a a b b ol
CcC = — = - = - = —=. a
sinA cosB sinB cosA C B

3ameuanue. [lonesno 3Harh, 9T0 3TN (HOPMYJIBI HA CAMOM JIeJIe €CTh He UTO HHOE,
KaK IepeNCaHHble YTBEPIK/IEHNS, BEITEKAIONINE U3 OIIPE/IeIEHNI TPUTOHOMETPHIECKIX
bYHKIMIT BEJINYUH OCTPBIX YIJIOB, & UMEHHO:

CuHYyC BeJIMYMHBI OCTPOrO yIJIa IPsIMOYTOJILHOTO TPEYTOJIbHUKA PABEH OTHOIIEHUTO
JJIUHBI KaTeTa, IIPOTUBOJIEXKAIIIETO STOMY YIUIY, K JJINHE TUIIOTEHY3bL;

Kocunyc Bemauabr 0CcTporo yria mpsiMOyroJabHOTO TPEYTOJIbHIKA PABEH OTHOIIIE-
HUIO JIJTMHBI KaTeTa, IMIPUJIeXKallero K 3ToMy yIiy, K JUIMHE THIIOTEHY3bI;

TaHreHc BeJIMYMHBI OCTPOTO YIJIa MPAMOYTOJIBHOIO TPEYTOJIHHUKA PABEH OTHOIIIE-
HUIO JIJINHBI KaTeTa, IIPOTUBOJIE>KAIIIETO 3TOMY YIJIy, K JIJIMHE KaTeTa, IIpuJIe>kallie-
o K 9TOMY YIJLy;

KoTanreHnc BemanHbl OCTPOTO yriia MPIMOYTOJIHHOTO TPEYTOJbHIKA PABEH OTHO-
IIEHNIO JIJIMHBI KaTeTa, IPUJerKallero K 3ToMy yIJy, K JUINHe KaTeTa, IPOTUBOJIe-
JKallero 3ToMy yIJIy.



8 Teopus u 3adanu

2. CoOTHOIIIEHUsI MEX/Ay NJINHAMHU CTOPOH U BEJMYUHAMU YTJIOB B PaB-
HODEIPEHHOM TPEeyTroJIbHUKE

Tlomb3ysich BBIMIEN3MOKEHHBIMEI (DAKTAMHT, ITOJTY-
9UM HEIOCPEJICTBEHHO BBITEKAIOIINE M3 HUX BaKHBIE
COOTHOIIIEHUST MEXKJy JIJIMHAMU CTOPOH, JJIMHON Bbi-
COTBI, TPOBEJICHHOM K OCHOBAHUIO, U BEJMIUHAMU YT-
JIOB B paBHOOEPEHHOM TpeyroJibHuKe. Kak mokasbiBa-
€T MpaKTUKa, [IPU PEIIeHIH 33,129 OYeHb YaCTO BO3HU-
KAIOT pa3JindHble KOH(MUTYPAIUH, B KOTOPbIE BXOJISIT
paBHOOEJIpEHHBIE TPEYrOJIbHUKU, U, KaK CJIeJICTBUE,
BOBHHMKAET HEOOXOAMMOCTD ITPUMEHSITH HUYKEITPUBEIEH-
uple popmyiisl. PaccMoTpum paBHOOepEHHBIA Tpe- A
yroasuuk ABC, B koropom |AB| = |BC|, BH —
BBICOTa, TpoBejenHast K ocHoBanuio AC. Crupasejm-
BBI CJIEJIYIOIIUE Y TBEPIKICHUS:

1. Jlauna 60k0601 cmoponv, pasrobedpertozo mpey2osvHuKe PABHA YACTHOMY OAU-
HblL €20 OCHOBAHUA U YOIBOEHH020 KOCUNYCH BEAUNUNDL Y200 NPU OCHOBAHUY IMO20 Mpe-
Y20AbHUKG:

A —
‘AB‘:‘BCW:&, |AC|=2-|AB| - cos BAC.
2cos BAC

I1. Jlauna evicomol pasrobedpeninozo mpeyzosvHuka, nposedentoll k €20 0CHOBAHUIO,
PABHA YACTVHOMY OAUHDL IMO20 OCHOBAHUSA U YIBOEHIH020 KOMAH2ENCE BEAUMUNDL Y2Al
NPU 0CHOBAHUY IMO20 MPEY2OALHUKG:

|BH| = &7 |AC| =2 |BH| - ctg BAC.
2ctg BAC

JlokazaresbcTBO 3TUX (PAKTOB HECJIOZKHO: SICHO, UTO IPSIMOYTOJIbHbIE TPEYTOJILHIKN
ABH u CBH paBHBI 110 TUIIOTEHY3€ U KaTeTy. V3 3TOro paBeHCTBa BBITEKAET, UTO
|AH| = |HC|, a, c Apyroii CTOPOHBIL, U3 HPsIMOYTIOJIbHOrO Tpeyrojibhuka ABH ciemyer,

gro |AH| = |AB| ~cos§;4?7 |AH| = |BH| ~ctg§4?. [TosTomy

TP A
IAC| = 2 |AH| = 2+ |AB| - cos BAC <« |AB| = |BC| = — A9,
2cos BAC
BAC [AC|
|AC| =2-|AH|=2-|BH| ctg BAC += |BH|=—— .
2ctg BAC

VTBepxKaeHne JI0Ka3aHO.
3. @opmyJia OIOINAAU IIPSIMOYTOJBHOTO TPEYyTroJbHUKA

H/LO'LLéaa'b NPAMOY204H020 MPEY20ADHUKA MOIHCEM, ObIMB BHIYUCAEHA KAK NONOSUHA,

ab
npoussedenus daun e2o xamemos | S = 5 )

Jlokazare/ibCTBO 3TOr0 (paKTa MPAKTUIECKH OYEBHJIHO — SICHO, YTO €CJIU B IIPSIMO-
YTOJIbHUKE, JJIUHBI CTOPOH KOTOPOTO PABHBI ¢ U b, MPOBECTU JUATOHAJb, TO OH OyJIeT
pa3iesiéH Ha JBa PABHBIX HPSIMOYTOJBHBIX TPEYTOJIbHUKA, JIMHBI KATETOB KOTOPBIX



1.1.  Ilpamoyzorvrvie mpeyosvHUuKy 9

pasabl @ u b. OcTajaoch JIUIIb BCIOMHUATH, YTO TIOMA/ L TPSIMOYTOJbHAKA PABHA TIPO-
W3BEJIEHUIO JIJINH JIBYX €r0 CMEXKHBIX CTOPOH, TO eCThb ab.

4. OKpY>KHOCTb, OMMUCAHHAS OKOJIO IIPSAMOYTOJbHOTO TPEYTOoJbHUKA

Lermp oxpyorcrocmu, 0nUCAHHOT 0KOAO NPAMOY20ALHO20 MPEY20ALHUKA, HATOOUM -
cA Ha cepedute e20 2uUNOMENY3ol; 0AUNG PAOUYCa IMOT OKPYHCHOCTU PAGHA TOAOBUHE

c
ONUHDL 2UNOMEHY3bL (R = 5) .

Jlns moka3aTesanbeTBa 9TOTO YTBEPIKJICHUS BOCIOJIb-
3yeMCsl Te€M, UTO IEHTDP OKPYKHOCTH, OIMCAHHONW OKO-
JIO IPOU3BOJIBLHOTO TPEYTOJIHLHUKA, JIEXKUT Ha Iepecede-
HUU CEPEIMHHBIX MEPHEHANKYJIISIPOB K €r0 CTOPOHAM.
Pacemorpum npsimoyrosbHblil Tpeyroasauk ABC (yroo
C' upsamoii), obo3naunm GykBoii K cepenuny ero cro-
poubl BC', mpoBejieM depe3 TOUYKy K HpsaMyio m, mep-
nenmKyssipayto BC' (oHa Kak pa3 u GyjeT cepeIMHHbIM
HepreHauKyIspoM K orpesky BC') u 0603Hauum OyKBOii
O Touky mepecedenust m u AB.

Paccmarpusast npsimoyrosibabie Tpeyroiabauku A BC
u OBK , umeem cos B = |BK|:|0OB| = |BC|: |AB|, u3
vero caenyer |OB|:|AB| = |BK|: |BC|. Ho nockoabKy
|[BK| : |BC| =1 : 2, touka O — cepemuna orpe3ka AB. Hakowmem, B cuiy Toro,
9TO CEepeJIMHHBIN TepreHukyasp K AB Toxke mnpoxomaur depe3 Touky O, touka O
€CTh TOYKA MEPECCUCHUsT CEPEJIMHHBIX MEPIEHIUKYIAPOB K CTOPOHAM TPEYrOJLHUKA
ABC', To ecTb OHA SIBISETCS TEHTPOM OKDPY>KHOCTHU, OIMUCAHHON OKOJIO TPEYTOJIbHUKA
ABC'. Jlnuna pajgmyca 3TOH OKPY:KHOCTH, OYEBHJIHO, paBHa jyinHe orpe3ka OA, To
€CTh TIOJIOBUHE JIJIMHBI TUIOTEeHY3bl AB.

3amMeuanue. Bepuo u obpaTHoe yTBEp:KICHUE: €CJIU Y HEKOTOPOIO TPEYTOJILHUKA
IEHTP OIMCAHHON OKOJIO HErO OKPY?KHOCTU HAXOJUTCA Ha cepeJinHe OTHON U3 ero CTo-
poH (9TO SKBUBAJEHTHO TOMY, 9TO JJIMHA PAIMYCA ITON OKPY?KHOCTH DABHA HOJIOBUHE
JJIMHBL OJIHON U3 €r0 CTOPOH), TO TOT TPEYIOJIbHUK [PAMOYIOJIbHBIIA.

5. Teopema Iludgaropa

B npamoyzonrvrom mpeyzorvorure cymma k6adpamos daum Kamemos pasHa keaopa-
my daunv, 2unomenysvl (a® + b = c?).

IIpuBenem mokasareabCTBO 9TOTO (hakTa. Pacecmor-
PUM YeThIpe PABHBIX MEXKJy COOOH IPIMOYTOIBHBIX
Tpeyrosibauka ABP, BCQ, CDR u DAS, 6ynem
CYUTATDH, UTO

|AB| = |BC| = |CD| = |DA| =¢,

|AP| = [BQ| = |CR| = |DS| = a,

|BP| = |CQ| = [DR| = [AS] = b,
¥ PACIOJIOKHUM UX Tak, KAK ITOKA3aHO HA PUCYHKE. 3a-
mernM, uro |[PQ| = |QR| = |RS| = |SP| = a + b,
yrabl P,Q, R u S npawvbie, nosromy PQRS — xBaj- g D R

pat. C Japyroit CTOPOHBI, N3 TEOPEMbBI O CYMMe BEJTUIIH
YIJIOB TPEYTOJIbHUKA BBITCKAET, YTO CyMMa BEJIMYUH OCTPBIX YIVIOB IIPAMOYT'OJIHHOTO
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rTpeyrosbiuka pasua /2. Ho torga Besmuuner yriaos ABC, BCD, CDA u DAB
TOXKe paBHbl /2. D10 caexyer uz roro, yro, naupumep, ABC + ABP + CBQ = ,

ABP + @ = 7/2. Ioab3ysch srum HakTOM U PABEHCTBOM JJIMH OTPe3KOB AB,
BC, CD u DA, vbt osiyuaem, uro ABC D Toxe sIBJISIETCsT KBQJIPATOM.

Hakowerr, oueBuiHO, 9TO II0MA H KBajipaTta PQRS paBHa cyMMe ILIOIMIA/IN KBa/I-
para ABCD u yuerBepénnoii miomau rpeyroibanka ABP . [loabaysics dopmymamu
IJIOTIA/IN KBA/IPaTa U MPSIMOYTOJHHOTO TPEYTOJIHHIKA, HAXOIM

b
Y = @?+2b+P = +2b = a+b=c

(a+b)?*=c*+4-
Sameuanue. Bepua n obparnasi TeopeMa: eCju B HEKOTOPOM TPEYTOJILHUKE CyMMa
KBa/JIpaTOB JJIMH JIBYyX €r0 CTOPOH paBHa KBaJpaTy JJUHBI €r0 TPETbell CTOPOHBI, TO
OH IIPAMOYTOJIbHBINA.

6. OKpY>KHOCTb, BIIMUCAHHAs B NPSIMOYTOJIbHbBII TPEYTOJIbHUK

Jauna paduyca okpystcnocmu, nUCAHiol 6 NPAMOY20ALHOIT MPEYLOLOHUEK, DPABHA
a+b—c

NOAYPAZHOCTNU CYMMDL OAUH, €20 KATEMOE U OAUNHDL €20 2UTOTEHY3DL (r = T) .

JlokazaTebCcTBO 9TOTO (haKTa 9y Th 0OJIEE CJ0KHO, TeM
NpeJBLIY e JT0KA3aTeILCTBa. PACCMOTPUM MIPAMOYTOJIb-
ublit Tpeyroabauk ABC (yros C' upsimoii), 060o3HaduM
[EHTD BIIMCAHHON B HETO OKPYyKHOCTU OYKBOit O, TOUKHU
eé kacanus co croponamu AB, BC u AC — boykBamu K,
M un L cooTBeTCTBEHHO, a JINHY €€ pajmyca — OYKBOIt 7.

eno, uro OK 1 AB, OM 1 BC u OL L AC. U3
sroro caemayet, uro OLCM — xBajpar (y 4eThIpéxyroJib-
nuka OLCM Tpu npsMbIX yTJIa, TO9TOMY OH IIPSIMOYTOJTb-
HUK, W PABHBI JJINHBI CMeXKHBIX ¢TOpoH OL u OM , mosro-
My OH KBaJpart), crajio obire, |CM| = |CL| = |OL| = r.
Takzke 3aMeTHM, 9TO PABHBI Apbl MPAMOYTOJbHBIX TpeyrojabaukoB AOL u AOK
BOM wn BOK (uno rumorenyse u KaTery), U3 4ero BbiTekaer, uro |AL| = |AK],
|BM| = |BK|. HakoHzer, 3amuiieM [eH0YKy COOTHOIICHNU

|AB| = |AK| + |BK| = |AL| + |BM| =
= (|AC| = |CL]) +(|BC| — |OCM]) = |AC| + |BC| = 2r,

OTKY/la U cJjielyeT Tpebyemast popmyia.

B

SBameuanue. OOparHOe YTBEpPXKJEHHE OISTb-TAKU BEPHO: €CJIM JIJIMHA PaJnyca
OKPYZKHOCTH, BIIMCAHHOW B HEKOTOPBIN TPEYTrOJIbHUK, MOYXKET OBITh BBIUNC/IEHA KAaK I10-
JIYPa3HOCTb CYMMBI JUIMH JIBYyX €r'0 CTOPOH U JIJINHBI €r0 TPeTbeit CTOPOHBI, TO 3TOT
TPEYrOJIbHUK ITPSAMOYTOJIbHBIN.

7. MeaunaHbl IPAMOYTOJIBHOTO TPeyTroJIbHUKa

Jlauna mMeduarvt NPAMOY2045H020 MPEY20ALHUKAE, NPOGEIEHHOT K 2UNOMENY3e, Pas-
HA NOAOGUNE OAUNDL 2UNOMERY3bL, OAUHA MEOUANDL, NPOGEIEHIOT K Kamemy, pasHa Kop-
HIO U3 CYMMbL YEMBEPTNU KEAOPAA OAUHDL IT020 KATEMa U K6adpama dauHbv, 0py2020

xamema:
¢ a? b2
me = 3, ma:\/62+—4, me\/a2+—4-
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JokazaTenbcTBO 3TOr0 (hakTa TpuBHaIbHO. Pac- A
CMOTPHM HPSIMOYTOJIBbHBIH Tpeyroasank ABC (yroa C

npsMoii), ero Meauanbl o6o3nauum kak AA;, BBy u
C(Cy. Tak kak C7 — cepenuna runoreHyssl, To C — ¥
[IEHTP OKPYKHOCTH, OIUCAHHOI OKOJIO TPEYTrOJbHUKA G
ABC', nosromy B,
AB
|AC1\:|BC'1|:|C’C1|:%. " )
C A B

s maxoxkaenuns jayuH orpeskoB AA; m BBy Hamo
BCEro JIMINDb IIPUMEHUTh Teopemy [ludaropa st Tpe-
yrosbuukoB AA1C u BBC.

CaencrBue. Cymma x6adpamos daur meduar NPAMOY20AbHO20 MPEY2OALHUKG,
NPOBEIEHHBIT K KAMEMaAM, 6 NAMbL pas boavuLe, “wem Keadpam OAUHDL €20 MeJuaHbL,
nposedénnoti x eunomenyse (5m2 = m2 +m?).

Sameuvanue. OusaTb-TaKu BepHbI 0OpaTHBIE YTBEPXKJIEHUSI: €CJIH B HEKOTOPOM TPe-
YTOJIbHUKE JUIMHA MeJIUaHbl, TPOBEJEHHON K OJIHON M3 €ro CTOPOH, paBHa IIOJIOBUHE
JUINHBI 3TOH CTOPOHBI WJIXA BBIIIOJHEHO COOTHOIIEHHUE 5mg = mg =+ m§7 TO 3TOT Tpe-
YTOJIBHUK — IPSAMOYTOJIbHBII.

8. BrIcOTBI IPSAMOYTOJIBHOTO TPEYToJIbHUKA

1. Jauna 6bicomvl NpamOy20AbHO20 MPEY20ALHUKG, NPOGeIEnHotl K 2unomenyse,
ab
PAGHA YACTHOMY NPOUSEEOCHUA OAUN KAMEMOE U OAUNDL 2unomenysv, | he = — | .
c

II. Keadpam Oaumvl 6bicomuvr npamoy20abH020 MPEY20LLHUKA, NPOBEIEHHOT K 2U-
nomenyse, PaseH NPou3GeIerut0 OAUH OMPEZKOE 2UNOMERY3BL, HA Komopvie e€ deaum
ocrosanue amoti evicomol (h% = ¢, - cp).

JlokasaTh 9TH yTBEPIKJIEHUS HECIOKHO: BO3ZbBMEM
upaMoyrosbhblii Tpeyrosbuuk ABC (yroa C ups-

Moit), mposeaém ero Boicory CH U ¢ HOMOIIBIO COOT- C
HOIIEHUH MeXK/y JIJIMHAMH CTOPOH M BEJIMIMHAMU yT-
JIOB B IIPAMOYTOJIbHOM TPEYTOJIbHUKE BBIPA3AM JIBYMSI h
criocobaMu CHHYC BeJmanHbl yriaa A (paccMoTpes Tpe- ¢
yroneuukn ABC u ACH ): S
A o H % B
sin A = @ sin A = @
|ABJ - JAC]
BC CH AC|-|BC
BC| _|CH] |- ACL1BCl
|AB|  |AC| |AB|
C sipyroit CTOPOHBI, U3 MPAMOYTOILHBIX TpeyroabuukoB ACH u BC'H nveem
~ |CH] ~ |CH]| ~ ~ |CH|?
tg A= 1——, === tgAd tgB= ———
&= 1am] 7 T |BH| &4 8P T TAH] - BH]
tgd-tgB— BCACH 6
U3 Yero, MoJIb3ysACh TE€M, 9TO . = —— - +—— =1, MBI noJiy4aeMm Tpedyemoe
Y g g IAC| |BC| y peoy

coornomenme: |[CH|* = |AH|-|BH]|.
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Bameuanue 1. Bepubl u obparabie yTBepKICHUS:

1. Eciin B HEKOTOPOM TpeyroJibHUKE JIJINHA BBICOTHI, IIPOBEJIEHHON K OJIHOI U3 €ro
CTOPOH, paBHA OTHOIIEHUIO [POW3BEIEHUs JJINH JIBYX JAPYIUX €ro CTOPOH W JIJIMHBI
CTOPOHBI, K KOTOPOI MMPOBEJIEHA BHICOTA, TO 3TOT TPEYTOJLHUK MPAMOYTOJIHHBIH;

II. Eciiu B HEKOTOPOM TPeyTroJIbHUKE KBaJIPAT JJIMHBI BBICOTHI, IPOBEJIEHHON K OJIHOIA
13 €ro CTOPOH, PAaBEH IIPOU3BEJICHUIO JIJINH OTPE3KOB, HA KOTOPBIE €8 OCHOBAHUE JICJIAT
9Ty CTOPOHY, TO 3TOT TPEYTOJHHUK IIPIMOYTOIbHBIA.

Sameuanue 2. lcHO, 9TO BBICOTA IPAMOYTOJBHOIO TPEYIOJbHUKA, IIPOBEAEHHAS K
OJIHOMY W3 ero KaTeTOB, COBIAJAeT ¢ APYruM ero karerom. 1o ectb hy, = b, hy = a.

OTMeTnM, 9TO BCe IIPUBEAEHHBIE OOPaTHBIE YTBEPKIEHNUS JaHbl 0€3 J0KA3aTEIbCTB.
DTO c/eJIaHO 110 IPUIKHE TOTO, YTO UX J0KA3aTe/IbCTBa TPEOYIOT IIPUMEHEHUSI PA3JIny-
HbIX (PAKTOB, CBA3AHHBIX C [IPOU3BOJILHBIMU TPEYTOJHHUKAME U BIPSIMYIO HE OTHOCS-
[IUXCS K TeMe 3TOro naparpada, Win »Ke pelleHus PasjJndHbIX TPUTOHOMETPUIECKUX
ypaBuenuii. Tem me mMemnee, monmpodyiiTe X TOKA3ATD.

Haxkonern, mepeducyiuM HEKOTOPbIE (DAKTBI, OTHOCAIIMECS K POU3BOJILHBIM Tpe-
YIOJIBHUKAM, KOTOPbIe TaKyKe HeOOXOAMMO 3HATH U YMETh HCIIOJIb30BaTh [IPU PEIeHnN
3a/1a4, B KOTOPBIX BCTPEYAIOTC IIPSIMOYTOJIbHBIE TPEYTOJIbHUKHI.

B mmzkenpusegunpix dopmynax a, b, ¢ — IIMHBI CTOPOH IIPOM3BOJILHONO TPEYTOJIb-
HUKA, 21\, B, C - pesmanmb COOTBETCTBYOIINX IIPOTUBOJIEXKAIINX UM yIJIOB TPEYIOJib-
nuka, hg, hy, he — JUIMHBL BBICOT, TPOBEIEHHBIX K CTOPOHAM, JJTMHBI KOTOPBIX PaBHBI a, b
I ¢ COOTBETCTBEHHO, P — IOJIyIEPUMETD TPEYroJIbHUKA, I — JJIMHA PAJIUyCca BIHCAH-
HO#l B TPeyroJIbHUK OKPYXKHOCTH, R — JJIMHA pajuyca OIMCAHHOM OKOJIO TPeyroJbHIKA
OKPY?KHOCTH.

Teopema o0 cymMMe BeJIMYNH BHYTPEHHUX YIJIOB TPEYTOJIbHUKA
CyMMa BeJUYUH BHYTPEHHUX YIJIOB TpeyrosbHuKa pasHa 7. (CyMma IpayCHbIX
Mep BHYTPEHHUX YIJIOB TPEyrOoJIbHUKOB pasHa 180°.)

Teopema cuHYCOB:

a b c

sinA sinB sin C

=2R.

TeopeMa KOCUHYCOB:
a’? =0+ — QbCCOSA\, b =a®>+c2 — 2accos§7 2 =a%+ b2 —2abcosC.

Paznmunbie dopMysibl NUIOMIALN ITPOU3BOJIBHOTO TPEYTOJIbHUKA:

S:1~a~b~siné:%oaoCosinﬁzéboCosinA\,

2
1 1 1
S=§-a-ha:§-b-hb:§-c~hc, S=+plp—a)p—"b)(p—-c),
S=p-n, S:Z—l;g, S =2R?.sinA-sinB-sinC.

Teopembl 0 Me/IluaHAX M BBICOTAX TPEYTOJIbHUKA
Memmanbr TpeyroJibHIKA IEPEeCeKalOTCs B OJIHOI TOYKE M JIEJISITCS 9TOIM TOYKOM Ha
OTPE3KH, JJTUHBI KOTOPBIX OTHOCATCS Kak 2:1, canTast OT BEPIIUHBI.
IIpssmble, comepzKaliue BLICOTHI TPEYTOIbHUKA, TIEPECEKAIOTCS B OJIHON TouKe. Ecim
TPEYrOJIbHUK OCTPOYTOJIBHBIN, TO 9Ta TOYKA JIEYKUT BHYTPH TPEYTOJbHHUKA. Kcim on
TYHOYTOJIbHBIN, TO 3Ta TOYKa JIC?KAT BHE HEro.
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Teopembl 06 onmMcaHHOI U BIIMCAHHON OKPY>KHOCTSX

OKOJI0 BCSIKOIO TPEYTOJbHUKA MOYKHO OIMCATH OKPY?KHOCTH ¥ IIPUTOM TOJIBKO O/I-
Hy. LleHTp 9TOil OKPYZKHOCTHU JIE?KUT B TOUYKE IIEPECEUEHUsI CEePEINHHBIX IePIIeH INKY-
JISIPOB, MPOBEJIEHHBIX K CTOPOHAM TPEYTOJbHUKA. [IpraemM 3TOT IEHTD JIEXKUT BHYTPH
TPEyroJIbHUKA, €CJIN OH OCTPOYTOJIBHBI; BHE TPEYTrOJbHUKA, €CJIA OH TYIOYTOJIbHBIN;
Ha cepejHe TUIOTEHY3bl, €CJIU OH IPSIMOYTOJIbHBII.

Bo Beskuit TpeyrosibHUK MOYKHO BITHCATH OKPYXKHOCTH U IIPUTOM TOJIHKO OJTHY.
[enTp 3T0it OKPY?KHOCTU JIEZKUT B TOYKE I[IE€PECEYEHUs] OUCCEKTPUC BCEX TPEX BHYT-
PEHHUX YIJIOB TPEYroJIbHUKA, IIPUYEM BCErJa BHYTPU TPEYTrOJIbHUKA.

IIpumepvt pewernus 3aday

[MIpumep 1. B rpeyrombauke ABC u3 Bepmuubl B k cropore AC mpoBeseHb
mesmana BM u soicora BH . Ussecrno, uro |AB| = /5, |BM| = 2v/2, |BH| = 2.

Haitnure nuay cropoust BC', eciu ABC +ACB < «/2.

Pemenwne. Ilpu permenun 310t 381891 TIaBHOE —
BBISICHUTB, [JIe HAXOJUTCsI OCHOBaHUE BbiCOTHI BH .

st 9TOTO paccMOTpUM JAHHOE HAM IIPO BEJTHIH- B
HBI YTJIOB TPEYTOJIHHAKA COOTHOIIEHIE U UCIIOIb3Y- :
€M TeopeMy O CyMMe BeJIMIUH YyI'VIOB TPEYyTrOJIbHUKA: |
|
—  —— T

ABC + ACB < oL |
|
— — — |

BAC = - (ABC+ACB) = - | |

H A M C

o o
BA - == —.
— C>m 2 5

Takum obpaszom, yroam BAC tynoit. 13 sToro BhITeKaer, 9To Touka H JeKuUT HA
nponosmkennu cropoubl AC 3a Touky A, nosromy |AH |+|AM| = |HM]|. Hpumensist
Teopemy IIudaropa s rpeyronsuunkos BAH u BM H , nonydaem

|BH|? +|AH> = |BA? — 22+ |AH?=(5)? = |AH|=1,

BH> +|MH> = |BM|? = 2’4+ |MH]?=(2v2)? = |MH|=2.
Orciona Boitekaet, uro |[AM| = |[MH|—|AH| = 1. danee, M — cepennna AC', 3naqnr,
|[AC| =2-|AM|=2,a |CH|=|AH| + |AC| = 3.

Haxkowen, 3anuceisaeM Teopemy Iludaropa gt rpeyrospanka BHC':

|BH|? + |HC|* = |BC|* = |BC|*=2*+3*>=13.
Orser. |BC|=+/13.

[Ipumep 2. Bue npsmoyrossHoro rpeyrosbauka ABC Ha ero karerax AC u BC
noctpoenbl kBajipatel ACDE u BCFG. Ilpononxkenne meauanbl C' M TpeyrojibHU-
ka ABC muepecekaer npsimyio DF B Touke N . Haitaure jmumy orpeska CN, eciu
ussectHo, uro |AC| = 1,|BC| =4.

Pemenune. CM — menmana tpeyroabauka ABC, npoBeJiSHHAsI K €ro TUIIOTEHY3e,
snaunt, |[AM| = |BM|=|CM| u rpeyroasauku ACM u BCM paBHOOeApEHHDIE.
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C yuérom storo u toro, uro yriel FCN u MCA E A
BEPTHUKAJIbHDIE, TI0JIydaeM

FCTV:MC\A:J\T,R*:%—J\YB\C.

A 3 paBeHCTBaA IPSMOYTOJILHBIX TPEYTroJabHUKOB F'C' D # o] #
D
u BCA (110 aByM Kareram) BBITEKACT PABEHCTBO YIJIOB

CFN u MBC'. Orciona ciejyer, 9To N

s

F/CTV+@“TV:§ = c{ﬁ:g.

To ectb C'N — Boicora Tpeyroibuuka FCD . Eé mmmny
MOYKHO JIEM'KO BBIYUCUTD C TIOMOIIBIO (POPMYJIBI JIJIUHBI
BBICOTBI IPSAMOYTOJBLHOIO TPEYTOJbLHUKA, IIPOBEICHHOMN
K TUIOTEHY3€:

CD|-|CF| 4
DF| = /|CF]2 + |CD? = V17; on| = = .
|DF| = VICFE+[CD] 0N = = 5p— = 7

4
OrBer. —.
V17
IIpumep 3. B upsmoyrosbaoM Tpeyrosibauke ABC' 6uccekrpuca BE 1mpsiMoro yr-

sga B penurcd nentpom O BIUCAHHON OKPYZKHOCTU B OTHOIIIEHUT V3 \/5, cqyurad OT
Bepimubl B. Haiiinre BeJmanHbl 0CTPBIX yTJIoB Tpeyroybauka ABC'.

Pemenue. IlpoBeném u3 ImeHTpa BIHCAHHOIM
okpyzxkuoctu pagmycet OH,OK u OL B TOYKH A
KacaHusl €6 ¢ TUIOTEHY301 U KaTeTaMU, MTOJIOXKIM
|OH| = |OK| =|OL| =r.

ITockoubky yriet OK B, OLB, ABC' upsivbie,
a |OK| = |OL|, OKBL - xsazpar. ITostomy
|BO| = rv/2. Teneps BBIpasuM JIMHY OTPE3- Kl o
ka OF. Tak kak BE — 6uccekrpuca yriia ABC,
pesimunna yriia ABE pasaa /4. O6o3HaunM Be-
Juauny yria A depes «, TOrja, TaK KaK CyMMa '
BeJIMYMH yIJI0B TpeyroibHuka ABFE paBHa T, Be- B L C
mmauHa yria AEB pasnaa 31/4 — . C yuérom
9TOTO U3 MPSAMOYTOJILHOrO Tpeyroibauka OH FE moxydaem

|OH| r
== 3 :
sinOFH Sm(T —a)
TToacrapiisist BbIpaKeHHbIE HaMmu JIuHBI 0Tpe3koB BO u OF B COOTHOIIIEHUE U3 YCJIO-
BUs 3a/[a90 U yUIUTHIBag TOT (DAKT, UTO, OCKOIBKY yros A — octpbiil, To 0 < o < /2
u BeJm4nHa 37 /4 — o MOYKET IPUHUMATH TOJIbKO 3HavYeHust u3 uHrepsaia (m/4,3mw/4),
nMeeM

OF| =

2 a1 YTy “= 19
#:ﬁisin<3—ﬂ—a>—\/§ 4 3 12
V2 4 2

sin (2F — «) 7 YT 3 12°
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MbI mosrygmin J(Ba BaApHaHTa JJIs BEJIMYUHBL yIVIA (, B CyMMe OHU JAI0T 7/2. D710 u
€CTh BEJIMYUHBI OCTPHIX YIJIOB TPEYTOJIbHUKA, TIOCKOJIBKY, €CJIU Mbl BEIOEDEM B KAUECTBE
Qv OJTHO W3 JIBYX IOJIYIEHHBIX 3HAYEHUIT, BEJIMINHA JIPYTOT0 OCTPOro yrjia Oyaer paBHA
KaK pa3 BTOPOMY U3 3TUX 3HAYEHU.

51 ™

Orser. B n 13

IIpumep 4. Yepes Touky N TpOBEJEHBI JBE MPAMbBIC, KACAIOIIMECS HEKOTOPOit
okpyzkHocTu ¢ rearpoM O. Ha ommoit n3 3TuX UPsAMBIX B3dTa TOYKa A, a Ha Jpy-
roit B3saTa Touka B rak, uro |OA| = |0OB|, |OA| > |ON|, |NA| # |NB|. U3ssectHo,
aro [NA| = a,|NB| =b,|OA| = ¢. Haiiaure nimay orpeska ON .

Pemenme. O603HAYMM TOUKM KACAHUS MPAMBIX U OKPYYKHOCTH
u3 ycsioBus 3aga4un OykBamu K u L, 63 orpaHmdeHust OOIMHOCTH
OyaeM cuuTaTh, 9To Touka A Jsiexkur Ha npsamoit NK ., a Touka
B — na mpamoit N L.

Samerum, uro ANOK = ANOL u NAOK = ABOL
(o rumorenyse u Karery), oTKyla cieayer, uro |[NK|=|NL| u
|AK| = |BL|. TakKe oTMeTHM, UTO U3 JAHHBIX B YCJIOBUM 33141
nepasercts |OA| > |ON|, |OB| > |ON| u reopemsbl Iludaro-
pa BoiTekaetr, 4ro |AK| > |[KN| u |BL| > |LN|. Ilocie sroro
MBI MOYKEM CJIEJIATH BBIBOJ, O pacnojoxkennn touek A u B. Ecim
[IPEJIIONIOKATH, YTO TOUKa A srexxut Ha syde [NK), a rouka B —
na Jsiyde [NL), To Heo6X0uMO 1Oy Yaercs, 4o Touka K Jieskur
Ha orpeske N A, a rouka L — Ha orpeske N B, To ectb

INA| = [INK| +|AK|; NB| = |[NL| + |BL| = |NA|=|NBI.

OTO NPOTUBOPEUNT YCJIOBHIO 3aJa9M. AHAJOIMYHO JIOKA3BIBAETCS, UTO HEBO3MOXKEH
cirydail, Korjga Touka A Jiexkur Ha Jjiyde, jgonosHuTesasbHoMm K [NK), a touka B — Ha
Jyde, nononanTesbHoM K [N L). Bysem nonarars, uro A nexur Ha jgyue [NK), a B —
Ha Jiyde, nonosHuTesbHOM K [NL). Torna |[NA| = INK|+|AK]|, INB| = |BL|—|NL|,
u B cuiy toro, uro |[NK|=|NL|, |AK| = |BL|, mbl Haxoaum

b ~b
INA|+|NB| = [AK| +|BL| = |AK|=|BL|= "2 |NK| = |NL| = "

Teneps 3amumem Teopemy Iludaropa s rpeyromsankos AOK n NOK :

[OK|? = |OA? — |AK%; > 2 2 2
—  |OAP - |AK]? = |ON* = INK|? —

|OK[? = |ON|* - [NK|?

a—b\?2 a+b\2
— |ON|2|OA|2+|NK|2|AK|2c2+< 5 > < 5 > =c? — ab.

Cuyuait, korga A jexur Ha Jyde, gonosnureabiom Kk [NK), a B — na aydye [NL),
PaCCMATPUBACTCA AHAJIOTHYIHO.

Orser. |ON|=+/c?—ab.
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Teopus u 3adanu

3adauu

1.

10.

11.

12.

B rpeyrosbauke ABC yroa BAC upsmoit, |[AB| = 1, |BC| = 3. Touka K
sequt cropory AC B oTHommeHun 7 : 1, canras or Toukn A. Yro Gosbie: |AC|

wm |BK|?

B npsimoyrossaoMm Tpeyrosibiuke ABC Touku D u E jiexKar COOTBETCTBEHHO
na karerax BC' n AC rak, uro |CD| = |CE| = 1. Touka O ectb TOUKA IEpE-
ceuenns orpe3skoB AD u BE. Ilnomams tpeyrosbanka BOD 6osbIie miomaim
tpeyrosibinka AOE Ha 0,5. 3BectHo, uto |AD| = V/10. Haiiyre ymumy rumo-
TeHy3bl AB.

B paBHOOEIpEHHOM TpEyTOJIbHUKE JIJIMHBI BBICOT, OIIYIIEHHBIX HA OCHOBAHUE U HA
OOKOBYIO CTOPOHY, PABHBI COOTBETCTBEHHO m U . Haiijure [AjIiHbr CTOPOH 9TOTO
TPEyToJIbHUKA.

B npsimoyrosibHOM TPeyroJibHUKe [JINHA TUIOTEHY3bI PABHA C, & BEJIMINHA OJTHO-
ro M3 €ro OCTPBLIX YIJIOB paBHa «. Haiigure junHy OUCCEKTPUCHI IPAMOIO yIJIa
9TOTO TPEyroJIbHUKA.

B rpeyrosbuuke ABC yron A upswmoit, |AB| =1, |BC| = 2. Buccekrpuca yria
ABC' nepecekaer cropony AC B Touke L. G — TOYKa Ie€peceYeHUs] MeIUaH
tpeyrosbanka ABC'. Yro 6onbme: |BL| nn |BG|?

B rpeyronbauke ABC |AB| = ¢, |BC| = a, a meguansl AD u CE B3anMHO
nepreHuKyrsipabl. Hafimre qymny croponsr AC'.

B rtpeyrosbuuke ABC yron A npsivoii, Besimunsa yrua B pasna /6. B Tpe-
YTOJIbHUK BIMCAHA OKPY?KHOCTH, JIINHA PaJmyca KoTopoil pasra /3. Haiiure
paccrosinue oT BeprmHbl C' 710 TOYKH KACAHUST ITO OKPYKHOCTH ¢ KareToM AB.

B rtpeyronbuauke ABC pesmunna yrna BAC pasHa /3, JyIMHA BBICOTHI, OIIy-
mennoi w3 Bepimubl C' Ha cropony AB, paBHa /3, a JUIHHA paImyca OKDYK-
HOCTH, OIMUCAHHON 0K0JI0 Tpeyrosbauka ABC', pasua 5. Haiijure mymubl cropon
Tpeyrosbuuka ABC'.

B npsamoyroibHOM TpEyToJIbHUKE OTHOIIIEHNE JITMHBI PAJINYCA BIIMCAHHON OKPY K-
HOCTH K JJIMHE PAJyca OMUCAHHON OKpyzKHOCTH pasHo 2/5. Halijure Bemaunbt
OCTPBIX YIVIOB TPEYTrOJIbHUKA.

B Tpeyrosbauke ABC' yros B Tymnoii, nponoskenus soicor AM u CN nepe-

cekaiorcs B Touke O, BAC = «, BCA =+, |AC| = b. Haiigure paccrosiaue oT
Toukn O 510 npsimoit AC'.

B tpeyrospuuke, Besimdnna 0IHOTO U3 YIJIOB KOTOPOIO PABHA PA3HOCTU BEJTUINH
JIBYX JIDYTHX €TO YIJIOB, JJIMHA MEHBINIEel CTOPOHBI PaBHA 1, a cyMMa ILIONIa/Iei
KBa/IPATOB, MOCTPOEHHBIX HA JIBYX JIPYTUX CTOPOHAX, B J[Ba Pa3a OOJIbIIe IO~
JIM OIMCAHHOI'O OKOJIO TPEyTroJibHUKA Kpyra. Haliinre iy 6GoJibInell CTOPOHDI
TPEYTOJIbHUKA.

B npsimoyromsrom Tpeyrombauke K LM mposenén orpe3ok M D, coeuHsiontmii
Bepruny npsamoro yriaa KM L ¢ Ttoukoit D, nexarieit Ha runorenyse K L Takum
obpasom, uro |DL| = 1, |DM| = /2, |DK| = 2. Haiizure Besmummy yria
KMD.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

B mpeyronmbauke ABC yron C' upsivoii, karer BC' pasnenén roukamu D u E
Ha Tpu paBHble dactu. Haiinure cymmy Besnuun yriaos AEC, ADC u ABC,
ecsu usBectHo, uTo |BC| = 3|AC].

B npsamoyrosbaoM Tpeyrosbauke ABC paccTosiHEe OT CepeuHbl MUIIOTEHY3bI
AB 5o karera BC' paBHO 5, a pacCTOsiHEE OT CEPEJIMHBI TOTO KATeTa JI0 THUII0-
Teny3bl pasuo 4. Haiinure mwromasp rpeyroibauka ABC'.

B npsmoyrombabtit Tpeyroabank ABC' Brmcana OKpYKHOCTb, KACAIOIIASICS €ro
cropor B Toukax P, ) u R. Haiiiure mromaap Tpeyrospanka PQR, ecoin
JIMHBL KaTeToB Tpeyrojbauka ABC pasubl 3 u 4.

B tpeyronbauke ABC' yron C upsimoit, C'D — Beicora. Haitaure jymny pasuyca
OKPYZKHOCTH, BOUCAHHON B Tpeyroabuuk ABC', eciu JUIMHBI paJInyCOB OKPYKHO-
creif, Biimcanubix B Tpeyroibaukun ACD u BC D, paBubI 6 1 8 COOTBETCTBEHHO.

Paccrosinusg oT 1ieHTpa OKPYYKHOCTH, BIIMCAHHON B IPSMOYTOJIbHBIN TPEyTOJIbLHIK
ABC', no ero sepmma A u B pasnst /5 u /10 coorsercrsenno. Haiiure mmmb:
KareroB Tpeyroybanka ABC'.

B tpeyrosbauke ABC Touka M pacnosiozkena na croporne AC takuMm 0O6pa3om,
aro |AM| : [MC| = 1 : 3v/3. Besmunna yrma ABM pasma 7/6, |[BM| = 6,
yroa B upsawmoit. Haitaure Besmauny yroa BAC.

Ham tpeyronpank K LM . Yepes toukn K u L mpoBeena OKpY>KHOCTH, TEHTP
KOTOPO# JiezkuT Ha BbicoTe LF', omytmiennoit na cropony K M. U3BectHo, 4To
Touka F' jexur ma cropome K M. Haiimure maomaab Kpyra, OTPaHMIEHHOTO

3Tl OKpYyKHOCTLIO, ecin |KL| =1, |[KM|=+/3/2, |[FM|=+/3/6.

B npamoyromsauke ABCD bt orpeskoB AB u BD pasubl 3 u 6 cooTBeT-
creerno. Ha npomposnkenun 6uccekrpuckl BL Tpeyronbnuka ABD 3a Touky L
B3siTa Touka N Takasi, 9ro orHomenue |BL|: |LN| pasro 10 : 3. Yro Gosblie:
mymHa orpeska BN wian jymmaa orpeska C' L7

B npsmoyroasaom tpeyrosbauke ABC yros B upsimoit, AM — mennana, BH —
BbIcOTa. Haiimure Besmunny yryia BAM , eciu M3BECTHO, UTO BeJMYMHA yIJIa
mex iy npsimbivn AM u BH pasna . [lpn kakux ¢ 3ajada umeer perierne?

B rpeyrosbauke ABC yron C' upsimoii, oTHomenue jaymnbl Meguansl CM K
nymme 6uccekrpucst CL pasuo /6 : 1, ammma seicors: CH pasna 2. Haiiure
mwIoma s Tpeyrojbauka ABC'.

B upsimoyrosibaom tpeyrosibauke ABC otpe3ok ED coeluHsIET CepeMHbI CTO-
pou AB u BC'. Touka F nexwur na cropoue BC', orpesku AF u ED mepe-
cekarorcst B Touke M . VI3BecTHO, 9TO OTHOIIEHNE IIOMAJIEH YeThIPEXYTOJIbHUKA
AMDC u rpeyronbuuka ABC pasuo 7/10, a qyunsl kareros BC' u AC' paBHbBI
a u b coorBercrBenno. Haitmure muay orpeska AM .

B rpeyrosbuuke ABC' nposenenst Boicota BH u menuana BM . Haiiqure |BM|,
ecan ussectHo, uro |BH| =h, ABH =CBM, HBM =2-CBM.
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25

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

B rpeyrombauk ABC' Bnmcana OKpY»KHOCTB, JJIMHA Pajayca KOTOPOH paBHa 2;
D — touka KacaHus 3TOH OKpy»KHOCTH cO cropoHoii AC, |AD| =2, |DC| = 4.
Haiigure anuny GuccekTpuchl Tpeyroiabnuka ABC, mpoBeA¢HHOI U3 Bepim-
Hel B.

B mpsimoyrosbaoMm Tpeyrosbauke ABC yron B mnpsimoit, AL — 6uccekTpuca.
Ussecrno, uro |AC| =5, |AL| = 5/v/3. Haiiaure |LC|.

Tpeyrompauku ABC u ABD wumeror o6y cropony AB u He UMeT OOIIIX
BHyTpeHHUX Touek, yribl BAC u ADB upswble. Haiinure |CD|, eciu |[AD| = 3,
|BC| =13, |AC| + |BD| = 16.

B tpeyrossauke ABC cropona AB umeer jymny 3, a Bbicota CD | omyineHHast
Ha cropony AB, numeer jumny /3. TakkKe H3BECTHO, 9TO OCHOBaHHE [) BBICOTHI
CD nexur Ha cropore AB u |AD| = |BC|. Haiizure nymny croporst AC'.

B npsamoyromsaom tpeyrosbauke ABC pgnmna karera AB pasna 4, a jiuHa
karera AC pasna 3. Touka D npenur rumorenysy mnonojam. Haitnure paccros-
HUEe MeXK/JIy IIeHTPOM OKPY2KHOCTH, BIHCaHHON B TpeyrosbHuk ACD | u neHTpoM
OKPYXKHOCTHU, BIIMCAHHON B TpeyroabHuk ABD.

B paBHOGepeHHOM TpeEyToJIbHUKE JIJInHA OOKOBOI cTOPOHBI paBHa 20, a JJInHA
JIIaMeTpa, OIMMCAHHON OKOJIO HEro OKpy2KHOCTU paBHa 25. Haiigure nymny pasu-
yca OKPYKHOCTH, BIIMCAHHON B 3TOT TPEYTOJbHUK.

U3 cepepuubl D runorenysst AB npsiMoyrosibHOTO Tpeyrosbauka ABC npose-
JIGH JIyd, TEPIEeH UK YIAPHBII THIIOTEHY3€e U [ePEeCEKAIONTUIT OJINH U3 €ro KATeTOB.
Ha stom myte ormoxken orpe3ok DFE |, qimHa KOTOPOTO paBHA TOJIOBUHE JTHHDI
orpeska AB. [dmuna orpeska C'E paua 1 u coBmajiaer ¢ JJIMHONW OJHOTO W3
kareroB Tpeyroyibanka ABC. Haitaure miomaas Tpeyroabanka ABC'.

TIpsimasi, mapasuiensuas runorenyse AB npsimoyrosbsroro Tpeyronabuuka ABC,
nepecekaer kKarer AC B Touke D, a xkarer BC — B Touke FE, mpuyem jjmHa
orpeska DFE pasna 2, a qiuna orpe3ka BE pasma 1. Ha runorenyse B3sTa TOUKa,
F rak, uro |BF| = 1. 3BecrHO Takxke, 4ro BeauunHa yria FCB pasHa «.
Haiinure mromans Tpeyronsanka ABC'.

lunorenysza AB mpsimoyroJibHoro Tpeyrosbanka ABC sBiisieTcst XOpAoil OKpy K-
HOCTH, JJIMHA pajuyca Koropoii pasha 10. Bepmmuna C jexur Ha jguamerpe
9TOi1 OKPYKHOCTH, MAapaJIeIbHOM rurnoTeryse. I'pagycrnas mepa yria CAB pas-
na 75°. Haiiaure mwiomaas Tpeyroasauka ABC'.

JTMHBI KaTeTOB MPSIMOYTOJILHOTO TpeyTroJbHuKa paBubl 36 u 48. Haiiure pac-
CTOAHUE OT IEHTPa OKPY?KHOCTH, BIINCAHHON B 9TOT TPEYTOJIBLHUK, JI0 €0 BBICOTHI,
IIPOBEJIEHHON K TUIIOTEHY3E.

CepenHbBI BBICOT TPEYTOJIbLHUKA JIEXKAT Ha 0JHOi npsaMoil. Kakoe MakcuMaibHOE
3HAYEHUE MOXKET IIPUHUMATH €I'0 ILIOIA/lb, €CJIU JIJINHA €r0 HAOOJIbIIel CTOPOHbI
pasua 107
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Pa3BunTue 1 LUInpokoe pacnpocTpaHeHe KOMMbIOTEPOB BbI3bIBAOT
HaCyLLHY NOTPeOHOCTb B BbICOKOKBANMULMPOBAHHBLIX Creuu-
anucTtax B 06nactu NpuknagHon MaTteMaThku, BblYUCIUTENbHBIX
MeTodoB 1 nHdopmaTuku. CerogHa Haw dakynsTeT — OAMH U3
OCHOBHbIX (hakynsTeToB MOCKOBCKOrO yHMBEpPCUTETA, BeOyLUUiA
y4ebHbI 1 Hay4HbIA LeHTp Poccum B obnactu dpyHaameHTanb-
HbIX MCCNeaoBaHMn U obpa3oBaHUsA NO NPUKITAAHON MaTema-
TUKe, MHOPMATUKE 1 NPOrpamMmMUPOBaHUIO.

Bbicokas kBanudukaums npenogaBaTernen u CoTpygHukoB da-
KynbTeTa, codeTaHme ux rinyboKoro TEOPEeTUHECKOro 1 NpakTuye-
CKOrO OrbiTa SIBASKTCA 3aroromM ycrneLwHon paboThbl HaLWMX BbINMYCKHUKOB B BEAYLLMX Hayu-
HbIX LIEHTpaXx, NPOMBbILLNIEHHbIX, KOMMEPYECKMX N OPYTUX YUPEXOEHUSIX.

dakynbTeT HE TONMbKO YYUT CTYAEHTOB, HO M BedeT Gonbluyto paboTy CO LUKOMbHUKaMu
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—Ha (pakyrnbTeTe paboTaloT BeYepHsIsi MaTeMaTyeckas LUKona, NoAaroToBUTesNbHbIE KypCbl
1 KOMMbIOTEPHBIE KYPChl ANS1 LUKONbHUKOB;

— ANS yyntenen ecTb Kypcbl MOBbILEHUS KBanMUKaLMm n eXXerogHo npoBoasTcst net-
HVe LUKOMbI MO MatemMaTuke Y MHPOPMaTUKE;

— COTPYAHUKM chakynsTeTa W nperogasaTteny apyrux dgakynsretos MIY, pabotatowime Ha
MOArOTOBUTENbHbLIX Kypcax hakynbTeTa, roToBAT ydyebHble M MeToauyeckue nocobus
no matematuke, MHopMaTke U puU3rKe Kak Ans WKOMbHUKOB, Tak U ANs yuyuTeneil.
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