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CIIPABOYHBIE MATEPHAJIBI JJIA IIOATOTOBKHU K EI'S I1IO MATEMATHUKE

3AJAHHUA 3 U 6: INTAHUMETPUS

9TO HAJZ1O 3HATDB: TPEYI'OJIBHUKHA

Tpeyeonvrux — ¢urypa, CoCTosIIas U3 TPEX TOUEK, HE JeKAIUX Ha OJHOW MPSMOH, U TpeX OT-
PE3KOB, IONIAPHO COEAMHSAIOMNX ITH TOUKH.

TpeyronbHUK Ha3bIBACTCS pa6HOOEOpeHHbIM, €CIIU [BE €ro CTOPOHBI paBHBI. PaBHBIE CTOPOHBI
Ha3bIBAIOTCSI OOKOGbIMU CHOPOHAMU, & TPEThS CTOPOHA — OCHOGAHUEM PABHOOEIPEHHOI'O TPEYIOJib-
HHUKa. BepmuHa yria paBHOOEIPEHHOTO TPEYroJdbHHKA, JIeXKalllas HApOTHB OCHOBAHWSI, Ha3bIBACTCS
6epuiunoll paBHOOEAPEHHOTO TPEyroibHUKA. BricoTa, Menuana 1 GMccekTprca paBHOOSAPEHHOTO Tpe-
YTOJIbHUKA, NPOBEACHHBIE K €r0 OCHOBAHUIO, COBNAAAIOT. YTJbI IIPU OCHOBAaHMM PAaBHOOEIPEHHOIO
TPEyrojbHUKA PaBHBL. BhICOTHI (MennaHbl, OMCCEKTPHCHI), MPOBEACHHBIE K OOKOBBIM CTOPOHAM PaB-
HOOEIPEHHOT 0 TPEYTOJbHUKA PABHBIL.

PaBHOCTOPOHHUI TPeyroJbHUK. TpeyroibHUK, BCE TPU CTOPOHBI KOTOPOT'O PAaBHBI, HA3BIBACTCS
npasuIbHuiM (PA6HOCHMOPOHHUM) TPEYTOJIbHUKOM.

[yctes a, h, S, R, ¥ — COOTBETCTBEHHO JIMHA CTOPOHBI, BBICOTA, IUIOLIA/lb, PAANYC OMUCAHHON U
panuyc BOHCAaHHON OKPYXKHOCTH MPaBUIBHOTO TPEYrojbHHUKA. Torma MMEIOT MECTO CIEHYIOLIHE CO-
OTHOLICHUS:

IIpsiMOyro/ibHBIN TPEyroJbHUK. ECiu OJUH U3 YIVIOB TPEYrOJIbHUKA IPSIMOM, TO TPEYrOJIbHUK
Ha3bIBACTCA NPAMOY20TbHbIM. B IPIMOYTOIBHOM TPEyroNbHUKE CTOPOHA, Jie)Kalast IPOTUB MPSMOTro
yTIJa Ha3bIBAETCSl 2UNOmMeHy301ll, a IBE JPyTHe CTOPOHBI HA3bIBAKOTCS Kamemami 3TOT0 TPEyrONIbHUAKA.

O0603HauNM uepe3 ¢ THIIOTEHY3Y AB npsMoyroisHOro Tpeyronbauka ABC, yepe3 a. u b, — mpo-
eKIIMH KaTeToB a U b Ha TUNOTeHy3y AB, a uepe3 /i, — BBICOTY, IPOBEJCHHYIO M3 BEPIIMHBI MPSIMOTO
yraa C 3Toro TpeyroibHHKA. Torna UMET MECTO CIEAYIOIIHE COOTHOIICHUS:

a* +b* =c?,
2 2
ac=a—, bczb_, hcza_ba hc: acbc’
c c c
sinAzg, cosAzé, tgAzg, ctgAzé.
c c b a

OcHoBHOE TPUTOHOMETPHUYECKOC TOKIECCTBO U CJICACTBUS U3 HEI'O:

. 1
sin® o +cos’a =1, l+tg’ o =—>—, l+ctg’ o=

cos’ o

sin® o

TpHFOHOMeTqueCKI/Ie (l)yHKIIHI/I AONMOJHUTECJIBHBIX YIJVIOB AABJIAKTCH CXO0ACTBCHHBIMM:

sin T o |=cosa, COS T o |=sina tg T a|=ctga, ctg T ol=tgo
2 ’ 2 ’ 2 ’ 2 ’



CPIHbeI CMEKHBIX YIJIOB PaBHbI, 4 KOCUHYCbI, TAHI¢HCbI U KOTAHI'€HCHI IPOTUBOIIOJJI0KHbI:
sin(t—a)=sina,  cos(n—a)=—cosa, tg(n—o)=-tga, ctg(n—oa)=—ctga.

OTpe3oK, COCOUHSIONINIA CEpPeJUHbl JIByX CTOPOH Tpe- C
YTOJIbHUKA HA3bIBACTCA cpedHell NuHuel TpeyronbHuka. CpemHss
JIMHAS TPEYTOJIHHUKA MapajuieIbHa OJHON U3 CTOPOH TPEYTOJIbHUKA
1 paBHa €€ IOJIOBHUHE. TpI/I CpCaHUEC JIMHUU TPEYTOJIbHUKA ACIIAT €ro
Ha 4 paBHBIX TPEYTOJILHUKA.

OTpe30K, COeITUHSIONINN BEPIIMHY TPEYyTroJbHUKA ¢ cepenuHon A b B
NPOTHBOIIOJIOKHOH CTOPOHBI, HAa3bIBAETCS MEeOUAHOU TPEYTOIbHUKA.

MeauaHbl TpeyrojibHUKa MEPECeKATCsl B OJHOM TOYKE, U TOYKA C
nepeceveHrs AeUT KKy W3 HUX B OTHomeHWH 2:1, cuuTas oT
BEPIIHHBL

OTpe3ok OHCCEKTPUCHI yIrila TPEYroJIbHUKA, COCIUHSIOIIUN
BEPIIMHY TPEYrollbHUKA C TOYKOH MPOTHUBOIIOJIOKHON CTOPOHHI,
HA3bIBACTCS OUCCEKmpucol TPEyrojibHuKa. BUCCEKTPUCH Tpeyroib- A hil m B
HUKa TEPECEKAOTCS B OJHOW TOYKe (LEHTPE BIMCAHHOW OKPYKHO-
ctH). Buccekrpuca TpeyrojiibHUKa IEIUT MPOTUBOIOIOKHYIO CTOPO-
HY Ha OTPE3KH, MPOIOPLUUOHAIHHBIE TPUIIEKAIIAM CTOPOHAM Tpe-
YIOJIbHUKA.

[eprieHauKysp, ONMyIIEHHBIA U3 BEPIIUHBI TPEYTOJIbHHUKA, HA
MPSIMYIO, COJIEPKAIy0 MPOTHUBOIOJIOKHYIO CTOPOHY, HAa3BIBAETCS
svicomotl TpeyronbHuKa. [IpsMele, comepskamme BEICOTH TPEYTOIb- 1 B
HUKA, MIEPECEKAIOTCS B OJHOH TOUKE.

CepenuHHBIC TIEPIIEHANKYJISIPEI K CTOPOHAM TPEYTOJIBHUKA MEPEeCceKatoTcss B OJHOW TOUYKe (IeH-
TpE ONMMCAHHOHN OKPYKHOCTH).

KBanpar cTopoHBI TpeyrojapHHKa paBeH CyMMe KBaJpaTOB JBYX APYTHUX €ro CTOPOH, YMEHbIIECH-
HOW Ha YJIBOCHHOE ITPOU3BEICHUE STUX CTOPOH Ha KOCHHYC yTJia MEX]ly HUMU (TeopeMa KOCUHYCOB):

c* =a* +b* —2abcosy.

3TO HAJIO 3HATh: YETBIPEXYTOJIbHUKH

MMapanaenorpamm. [lapannenocpammom HA3BIBACTCS YETHIPEXYTOJIBHUK, POTHBOIOIOKHBIC
CTOPOHBI KOTOPOTO MOMAPHO MapasuiebHbl. CIpaBeMBhI CIICIYIOLINE YTBEPIKIACHHUS.

— JIBe IPOTHBOIIOJIOKHBIE CTOPOHBI YETHIPEXYTOJbHUKA PaBHBI U MapajliejbHbl TOTAA U TOJIBKO
TOT/Ia, KOT/Ia 9TOT YETBIPEXYTOJIbHUK — MapajljIeiorpaMM.

— I[IpOTHBOMONIOKHBIE CTOPOHBI YETHIPEXYTOJIbHUKA MTOMIAPHO PaBHBI TOTA M TOJBKO TOT/IA, KOT/Ia
9TOT YETHIPEXYTOJILHUK — MapauIeIOrPaMM.

— [IpOTHBOIIONOXKHBIE YIJIbI YETHIPEXYTOJIbHUKA TONAPHO PaBHBI TOrAA M TOJIBKO TOTJA, KOTIa
9TOT YETHIPEXYTOJIbHUK — HaPaJIEeIOrPaMM.

— JluaroHayim 4eThIpexXyrojibHUKa MePEeCeKa0TCsl M TOYKOH IMepeceyeHust IeNSATCs OMoJiaM TOTr/ia
¥ TOJIBKO TOT/Ia, KOT/Ia 9TOT YeThIPEXYTOJIbHUK — MapajieIorpamMmM.

IpsAMOYroabHUK. [IpsSMOY20nbHUKOM HA3BIBACTCS MAPAILIENIOrPaMM, y KOTOPOTO BCE YIIIbI Ipsi-
Mble. Tak Kak MPSIMOYTOJNBHHK, MO OIPEACICHHIO, SBIISETCS MapajiesorpaMMoOM, TO OH o0Jiajaet
BCEMH CBOMCTBaMH mapajuiesorpamma. Kpome Toro, npsMoyrojibHUK 00JIaIaeT CIEAYIOLIMM XapaKTe-
PUCTHYECKUM CBOWCTBOM.

JluaroHaiiy mapajuieliorpaMMa paBHbI TOTZIa M TOJBKO TOTJA, KOTJAa 3TOT Mapajiesorpamm —
HPSIMOYTOJIBHHUK.

Pom6. Pom6om Ha3bIBaeTCsi apajiesiorpaMM, BCe CTOPOHBI KOTOPOro paBHbL. Tak kak poMoO, 1o
ONpe/IeTICHHIO, SIBJISIETCS APAJLIEIONPAMMOM, TO OH 00JialaeT BCEMH CBOMCTBaMHM MapajienorpaMmma.
Kpome Toro, poM6 obiaiaet CiaeyomuMi XapaKTePUCTUISCKUMU CBOMCTBAMHU.

JlnaroHanu napajuiesorpaMma JeNST ero yriibl MOIMojiaM TOTAa M TOJBKO TOTJa, KOrjaa 3TOT Ia-
pajuterorpaMm — pomo.

JluaroHany mnapajuiesiorpaMMa B3aMMHO MEPHSHAMKYJSIPHBI TOTJa M TOJbKO TOTIA, KOrJga 3TOT
napajieJorpaMM — poMo.
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Mapamnenorpamm Bapunbona. CepeluHBI CTOPOH MPOU3BOJILHOTO (B TOM YHCIE HEBBIMTYKIOTO
WIH Ja)Ke MPOCTPAHCTBEHHOTO) YETHIPEXYTOIFHUKA SBISIOTCS BEPIIMHAMHE TapajuienorpaMmma — na-
pannerocpamma Bapunvona.

CTOpOHBI 3TOro MapajienorpaMma MnapauieiabHbl N C
COOTBETCTBYIOILIUM JUATOHAJSIM YEThIPEXYTrOJIbHUKA. B

ITepumeTp napainenorpamMmma BapruHbOHA paBeH p
CyMM€ [JIMH JHaroHajeid HMCXOJHOIO YeThIPEXyTroiib- M
HUKa, a oL napajuienorpaMmma Bapunbona paBHa
IIOJIOBHHE IUIOLAAN HCXOIHOIO YETHIPEX YT OJIbHUKA.

Ecnu wucxonHelii mapaiieorpaMMm — MpPsAMO- 4 0 D
YTOJIBHUK, TO MapajuiesorpaMMm BapuHboHa — poMmoO.
Ecmm ncxomnblil napamienorpaMmm — pom0, TO mapaiienorpaMm Bapuabora — mpsimoyronbHuK. Ec-
JI1 UCXOAHBIN NapajljIesiorpaMM — KBaApat, TO napajuienorpaMM BapuHboHa — KBajapar.

Tpaneums. Tpaneyueii Ha3pIBACTCSA YETHIPEXYTOJIBHUK, ABE CTOPOHBI KOTOPOTO MapasuIeibHbI, a
JIBE€ Ipyrue He napajuienbHbl. [lapanienbHble CTOPOHBI TPANIELIMU HAa3bIBAKOTCS €€ OCHOBAHUAMU, A IBE
IpyTHe CTOPOHBI — Ookosbimu cmoponamu. OTPe30K, COSAMHSAIOMNN CepeAnHbl OOKOBBIX CTOPOH
Tpameuuu Ha3bIBACTCS CcpedHell JuHuel Tpamneuuu. Tpamnerus, OOKOBbIE CTOPOHBI KOTOPOH paBHBI,
Ha3BbIBACTCA pasHoOeopenHol Tpanenuei. Tpanenuus, oAuH U3 YIIIOB KOTOPOH NPsIMOH, paBeH Ha3bIBa-
eTCS npsamoyeoabHoll Tparenue. Tparenus obIagaeT cleayOIMUMHA CBOHCTBAMH.

— Cpenusist TMHUS Tpalelny napajuielbHa €€ OCHOBAaHHUAM U paBHA MX MOJIYCyMMe.

— OTpe3oK, coenuHsIONUe CePEeUHbl TUaroHalIel Tpanenuy, paBeH MoJypa3HOCTH OOJBIIETO U
MEHBIIEr0 OCHOBAHMM.

— Jlnaronany Tparnenuy paBHbI TOT/Ia ¥ TOJIBKO TOT/A, KOTJa 3Ta Tparnennus paBHOOeIpeHHas.

— YIiIBl IpHU KaXJOM OCHOBAaHMHU TpPAaIlelUU PaBHBI TOT/Ia U TOJIBKO TOTJA, KOT/Ia 3Ta Tpamerus
paBHOOEIpEHHAs.

— CyMMa IpoTHBOJISKALIMX YTIIOB B paBHOOEIPEHHO Tpamenuu paBHa 180°.

— B paBHOOEIpEHHOI TpaIlelui pacCTOSHUE OT BEPIIMHEI OJJHOTO OCHOBAHUS 10 TPOEKITUH TIPO-
THBOITIOJIOKHOW BEPUIMHBI HA IPSIMYI0, COAEPKALIYI0 3TO OCHOBAHUE, PABHO CPEIHEN JTMHUU.

3TO HAJIO 3HATh: IPABUIBHBIN IIECTUYTOJIbHUK

IIpaBWIBLHBIN IECTHYI0JbHUK. [IpaBUIIBHBIM HIECTUYIOJIb-
HUKOM Ha3bIBA€TCs IIECTUYTONBHUK, y KOTOPOTO BCE CTOPOHBI H E
yrabl paBHBL. [IpaBUIBHBIN MIECTUYTOIBHUK 00JIaJJaeT CIETyIONIH-
MU CBOMCTBaMU.
— CTopoHa NpaBWJIBHOTO IIECTUYTOJbHUKA DPABHA Ppamguycy
OIIMCaHHOW BOKPYT HETO OKPY’KHOCTH. F 19120°
— bonbliasg nuaroHans MPaBUIBHOTO LIECTUYTONbHUKA SIBIIS-
€TCsl TUMETPOM OIMCaHHOM BOKPYT HEro OKpPY>KHOCTH W DPaBHA
JIByM €r0 CTOPOHaM.

— MeHbIasi [UaroHanb MPaBHUIIBHOTO MIECTUYTONLHUKA B \/g
pa3 OoJIbIle er0 CTOPOHEL.
— YT0J1 MEeXITy CTOPOHAMH MTPABHUIIHBHOTO MMECTUYTOJIbHAUKA paBeH 120°.
— MeHnbI1ast AMaroHanb MPaBUIHHOIO MIECTUYTOJNBHUKA MEPIIEHANKYIISIPHA €0 CTOPOHE.
— TpeyronsHUK, 00pa30BaHHBIM CTOPOHOW IIECTHYTOIBHHUKA, €T0 OONBIIEH W MEHBIIEeH AuaroHa-
JISIMU, TIPSIMOYTOJIBHBIN, & €ro ocTphie yribl paBHbI 30° u 60°.

9TO HAJ1O 3HATD: IVIOIMAAN MHOT'OYTI'OJIBHUKOB

TeopeMbl 0 MJIOMIAASIX MHOTOYTOJbHUKOB. /I BBIYHCIICHUS TUIOMAJIEH MHOTOYTOJBHUKOB
MIPUMEHSIOT CJICIYIONIUE TEOPEMBI,

— [Inomaap TpeyroJpHUKA PaBHA MOJIOBUHE POU3BEACHUS CTOPOHBI HA BHICOTY, MTPOBEIACHHYIO K
9TOM CTOPOHE MIIH K €€ MPOJI0IKEHUIO.

— [nomaap TpeyroibHUKA paBHa MOJIOBUHE MTPOU3BEICHUS CTOPOH Ha CUHYC YIJIa MEX/y HUMHU.
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— Ilnomaap KBajipaTa paBHa KBaipaTy ero CTOPOHEI.

— ITnommaas mpsIMOyTroJIbHUKA PaBHA TIPOU3BEICHHUIO €r0 CTOPOH.

— [Tnomaap napaienorpaMmma paBHa MPOM3BEACHUIO CTOPOHBI HAa BBICOTY, IPOBEACHHYIO K 3TOMH
CTOpOHE.

— ITnomanp napanienorpaMma paBHa MPOU3BEACHUIO CTOPOH HA CHHYC yTIiia MEKAY HUMHU.

— IInomanp pomba paBHA MTOJIOBUHE ITPOU3BEACHIS €TO THarOHaJCH.

— [Tnomaap poMba paBHa MPOU3BEACHUIO KBaIpaTa CTOPOHBI HA CHHYC YIJIa MKy CTOPOHAMH.

— I1momaap Tparnenuu paBHa IPOU3BEACHUIO MTOJTyCYMMBI OCHOBAHHUI Ha BHICOTY.

— ITmomaap Tpamnenuy paBHa IPOU3BEACHUIO CPEIHEH IHHUHM HA BBICOTY.

— [Tnomaau mof00HBIX MHOT'OYTOJIBHUKOB OTHOCSTCS Kak KBajapaT KodhGuIueHTa noo0usi.

— Tnoma b MHOTOYTONLHUKA, BEPIIMHBI KOTOPOTO JIEKAT B y3/IaX pelieTky, pasia B+ 17/2—1,

rae B — komm4ecTBo y3JI0B BHYTPU MHOI'OYIr'OJIbHUKA, a " — xonndecTBO Y3JIOB HAa I'paHUIC MHOTO-
YTOJIbHHKA.

9TO HAZ1O 3HATDB: OKPY KHOCTHU

OxpyKHOCTH U ee daeMeHTbl. OKpyocHOCbIO HAa3bIBaeTCA TeoMeTpuyieckas (urypa, cocTos-
I1ast U3 BCEX TOYEK IUIOCKOCTH, PACITONIOKEHHBIX Ha JAHHOM PACCTOSHUH OT JaHHOW TOYKH.

JIroObIe 1BE TOUKHM OKPYKHOCTH JEJISAT €€ Ha JBE YaCTH, KaKIas M3 KOTOPHIX Ha3bIBAETCS TYTOH
OKPYXHOCTH, a JaHHBIC TOYKH HA3bIBAIOTCA KOHIIAMH 3TUX OYT.

Ecmu nyra AB oxpyxHOCTH ¢ leHTpoM O MEHBIIEe WU paBHA MOIyOKPYKHOCTH, TO 32 €€ Tpajayc-
Hy10 (paguaHHyI0) Mepy NMPUHUMAETCS TpafaycHas (pamgraHHas) Mepa MeHTpanbHOro yria AOB, eciaun
nyra AB Ooinbllle TIONMYOKPYXHOCTH, TO €€ TpaAyCHylo (paJuaHHYl0) Mepy CUHUTalOT paBHON
360°— AO0B (2n— AOB).

BaucaHHbIH yroJ. Yroj, BEpIIMHA KOTOPOTO JIEKUT HAa OKPY)KHOCTH, & CTOPOHBI MEPECEKAIOT
OKPYXKHOCTb, Ha3bIBaeTCAd 6GnucanHuviM yeiom. CIpaBeIIUBBL CIEIyIOIINE
YTBEPKACHUS.

— BrniucanHbli yron uzMepsercs mojJoBUHOW AyTrd, Ha KOTOPYIO OH Onupa-
eTcsl.

— BriucanHbIi yron paBeH MOJIOBUHE IEHTPAIBHOTO YTIIIa, OMHPAIOIIETOCS
Ha Ty K€ AYyTY.

— Brincannble yribl, onuparomyecs Ha OAHY U TY K€ IyTY, paBHBI.

— BrircanHbI# yroi, Onuparouics Ha IOIyOKPYKHOCTb, — IPSIMOM.

— OTHOMIEHNE XOP/IBI K CHHYCY BIIMCAHHOTO YTJIa, KOTOPHII Ha Hee Omupa-
€TCsl, paBHO JABYM pajuycaM (Teopema CUHYCOB).

Xopaa. OTpe3ok, KOHIBI KOTOPOTO JIeXaT Ha OKPY>KHOCTH, Ha3bIBaeTCs €€
xopooti. CripaBeJIUBHI CIICTYIONTHE YTBEPKACHIS.

— PaBHbIE XOpAbI CTATUBAIOT PaBHBIC OYTU.

— Yriel, onuparommecss Ha OAHY M Ty XK€ XOpAy, JMOo paBHBI, JIMOO B
cymme aart 180°.

— Xopaa, paBHasi AUAMETPY, U3 BCEX TOUEK OKPYKHOCTH BUJIHA IO YIIIOM

D&

90°.
— Pagunyc okpy>kKHOCTH, NEPIEHIUKYISIPHBIA XOpJe, AENUT €€ HOMo-
JaM.
— Yron Mexay IByMs XOpJaMH DPaBEH IMOIYCYMME BBICEKa€MBIX
I/IMI/I,Z[YFZOL=A+B. .
2 A <) B

— I[IpousBeaeHne OTPE3KOB, Ha KOTOpBIE ACIUTCA XOpAa OdaHHOU
TOYKOH, €CTh JUIsl JAaHHON OKPY>KHOCTH BEIIMYMHA TIOCTOSIHHAS U paBHAs
Pa3HOCTH KBAJPATOB paalyca OKPYKHOCTH M PACCTOSHHUS OT TOYKH Iie-
pecedeHus XopJ1 10 LIEHTpa oKpy)HocTH: ab =cd = R* —I°.
Kacareasnas. [Ipsmas, uMmeromas ¢ OKpY>KHOCThIO POBHO OJHY OOIIyI0 TOYKY, Ha3bIBaeTCs Ka-
caTeIbHOU K OKpYKHOCTH. CIIpaBeIJIMBHI CIEIYIONTUE YTBEPIKICHHUS.



- OTpe3KI/I KaCaTCJIbHBIX K OKPYXXHOCTH, MPOBCIACHHBLIC U3 On-

HOW TOYKH, PABHBL.

—KacarenpHass K OKPYXKHOCTH TEPHEHANKYJSIPHA pPaIAyCy, a
MPOBEICHHOMY B TOUKY KaCaHHUSI.

—VYroin MexIy KacaTeJbHOM W XOpHOH, MpOXoAsuied uepes
TOYKY KacaHHs, paBEH MTOJIOBUHE 3aKITIOUCHHOW MEXIY HUMHU TYTH.

— ¥Yroa1 MeXIy ABYMS KacaTeNbHBIMA K OKPYXHOCTH, TPOBE- 1

JICHHBIMHU M3 OJTHOW TOYKH, PABEH IOJIyPa3HOCTH OOJbINCH U MCHb-
IIeH BEICEKAeMbBIX UMH JIYT.

Cexymas. [Ipsmas, nMeromias ¢ OKpyXKHOCTBIO JABE 00IIHe TOU-
KU, Ha3bIBaeTCs cexyluei. CripaBeyIuBbI CAEAYIONINE YTBEPKICHUS. B

— Yron Mexmy KacaTelnbHOU U CEeKYIIeH, MPOBEIeHHBIMU U3 O/I-
HOM TOYKH, paBeH MOJIYPa3HOCTH OOJbIIEH ¥ MEHBINEH BBICEKAEMBIX

B-4
UMU AYT: O = ———.
2
— KBagpaT xacaTenbHOM paBeH MPOU3BEICHUIO CEKYILEH Ha ee

BHEIHIOW 4acTh: a(a +b) =c’.

oot

— VYroa Mexay CeKyIIMMH, OPOBEICHHBIMU U3 OJHON TOUKH,
paBeH MOIypa3HOCTU OOIBIICH U MEHBIIICH BHICEKAEMBIX UMU IIyT:

B-4
o=—.

2

— IIpousBeaeHue cekyllel Ha €€ BHEIIHIOK 4acTb €CTh s
JAHHOM OKPYXHOCTH BEJIMYMHA TOCTOSIHHAs M paBHas Pa3HOCTH
KBaJIpaTOB PACCTOSHUS OT TOUKH IEPECEUCHUS CEKYIUX U KBaapa-

Ta paguyca okpyxHoctn: (a +b)a =(c+d)c =1> — R*.

Kpyr. YacTh miockocTd, orpaHuueHHasi OKpY>KHOCTBIO, Ha3bIBaeTCsl kpyeom. LIeHTp, pamuyc u
JIUAMETP OKPYKHOCTH, OTPaHUYMBAIONICH KPYT, HA3bIBAKOTCSA TAKXKe IICHTPOM, PATUYCOM W JHaAMET-
poMm kpyra. JIroOble aBa pajuyca JensT KPYT Ha JIBE YACTH, KOK/as U3 KOTOPBIX HA3bIBACTCS KPY208blM
CeKmopoM WIY TIPOCTO cekmopom. Jlyra, orpaHUUMBAOIIas CEKTOpP, Ha3bIBaeTCs yroi cekropa. Jlro-
0asi XxopAa IENUT KPYr Ha JBE YACTH, KaXJas U3 KOTOPBIX HA3BIBACTCS KPY2OBbIM Ce2MEeHmMOM VI
MPOCTO Ce2MEHMOM.

CooTHoOIIEHUS MEKIAY JIEMEHTAMH OKPY:KHOCTH M Kpyra. [lycte » — pajuyc OKpYKHOCTH,
d — ee nuamerp, C — [UIMHA OKPYXHOCTH, S — IUIOIIAAb Kpyra, /o JUTMHA TyTU B 71 TPaIyCoB,

[, — MmMHA Oyru B o paguad, S,. — IUIOLAaJb CEKTOpA, OrPaHMYEHHOIO AYrod B 1 TPamycos,
S, — IuIoHmaJb CEKTOPa, OPAHMYEHHOrO Nyro B o paguaH. Torja MMEIOT MECTO CIEIyIOIIUe
COOTHOIIICHUS:

C=2mr, lnoznri, Snoznrzi,
180 360
S =mr?, l, =ro, Sazérza.

Bnucannas OKPY/KHOCTDb. Opr)KHOCTL Ha3bIBACTCS GNUCAHHOL B MHOT'OYTOJIbHUK, €CJIM BCC
CTOPOHBI MHOT'OYTOJIbHHMKa KaCaroTCAd 3TOM OKPY>XHOCTH. MHOFOerJH)HI/IK B 3TOM CJIy4a€ Ha3bIBACTCA
OIMMMCAaHHBIM OKOJIO OKPY’KHOCTHU.

D
LleHTp OKPY’XHOCTH, BIIMCAaHHOW B MHOTOYTOJbHHK, €CTh TOYKa, E
pPaBHOYIAJICHHAs! OT BCEX CTOPOH 3TOT0 MHOTOYI'OJIbHMKA, — TOYKa
nepecevdeHrss OMCCeKTPUC YIJIIOB 3TOr0 MHOTOYrojbHHKAa. B MHOro- C
YTOJIBHUK MOKHO BIIUCAaTh OKPY’KHOCTb U NMPUTOM TOJIBKO OJHY, TOTJa °
¥ TOJIBKO TOT[a, KOTJja OMCCEKTPUCHI €r0 YITIOB NIEPECCKAIOTCA B OJHON
TOUKE.
B n10001#i TpEYroNbHUK MOKHO BITUCATH OKPYKHOCTb. y /s

B HpaBI/IHLHBIﬁ MHOT'OYT'OJIBHUK MOKHO BITUCATh OKPYXKHOCTD.




B 4eTbIpexyroapHUK MOXHO BIIUCATh OKPYXHOCTB TOTJIa M TOJIBKO TOT/1a, KOTJa CyMMBI AJIHH €ro
NPOTHBOIIOJIOKHBIX CTOPOH PABHEL.

Ecnu okpyXHOCTB pajiiyca v BIlMcaHa B MHOTOYTOJIBHUK, TUIOIIA s KOTOPOTO paBHA S, a MoTyTe-
pUMETp paBeH p, TO UMEET MECTO COOTHOLIEHHE S = pr : IJIOLAAb ONHCAHHOTO MHOTIOYTOJIbHHKA

paBHa POU3BEJCHHUIO TOIyIEPUMETPA Ha PAANyC BIIUCAHHON OKPYXHOCTH.

. C
Ecnu okpyxHOCTB BIMCaHa B IPaBUIIBHBIN TPEYTOJIBHUK, TO €€ Paguyc »
a3
BBIPA)KAeTCs 4epe3 €ro CTOPOHY @ 1o GopMyiie » = e
Ecnu okpykHOCTB paguyca 7 BOUCaHA B MPAMOYTOJIBHBIN TPEYyTrOJbHUK
r
A
C

B
a+b-c
B

C KaTeTaMH a U b ¥ THTIOTEHY30H ¢, TO ¥ = —
Ecau okpyXHOCTh BIHCaHa B KBajpar, TO €€ paguyc paBeH IMOJIO- y q

BHHE CTOPOHBI KBaJ[para.
Onucannas okpy:kHocTh. Onpenenenne. OKPyKHOCTh HA3bIBAETCS 0
OnuUcanHol BOKPYT MHOTOYTOJIBHUKA, €CITH BCE BEPUINHBI MHOTOYTOJLHU-
Ka TPUHAIJIEKAT ITOM OKPY>KHOCTH. MHOTOYrOJBHUK B 3TOM Cllydae
HA3bIBACTCS BIIMCAHHBIM B OKPY>KHOCTb.

IleHTp OKpY>XHOCTH, ONMCAaHHOM BOKPYI MHOTOYIOJIbHHKA, €CTh c
TO4YKa, PaBHOYIAJ€HHAsl OT BCEX BEPIUMH 3TOT0 MHOTOYTOJIbHUKA, — TOY-
Ka MepeceueHus CEPEeIUHHBIX MEPIEHINKYIIPOB K CTOPOHAM 3TOTO MHO-
royrojabHuKa. OKOJO MHOTIOYTOJIbHHMKAa MOXXHO OIIMCaTh OKPYXHOCTb U
IIPUTOM TOJIBKO OJIHY, TOIZla ¥ TOJbKO TOIZA, KOIZla CEPENUHHBIE TEPIICH-
JUKYJApBl K CTOPOHAM 3TOTO MHOTOYTOJIBHHKA IEPECEKAlOTCsl B OIHOU
TOYKE.

Oxono 11000r0 TPeyrojabHUKA MOKHO OIMCATh OKPYKHOCTH. Pamuyc

OMHUCAaHHOU OKPY>KHOCTH PABEH OTHOIICHUIO MTOJIOBUHBI CTOPOHBI K CHHYCY
a
MPOTUBOJIEKAIIETO yraa: R = ——.
2sina

OKo0J10 TPaBUIIBHOTO MHOTOYTOJFHIKA MOKHO OITUCATh OKPYKHOCTb.

OKOJI0 YETBIPEXYTOJIFHUKA MOXHO OITUCATh OKPYKHOCTH TOT/Ia U TOJBKO
TOTIa, KOTJIa CyMMBI €TI0 IPOTUBOIIONIOKHBIX YTJIOB PABHBI

OxoIt0 Tparenuy MOXKHO OIUCaTh OKPY>KHOCTH TOTZIa W TOJNBKO TOT/IA,
KOTJIa 3Ta Tpaneuus: paBHOOEIpEeHHAS.

9TO HAJZ1O 3HATB: BEKTOPBI 1 KOOPIMHATBI

D
A\\/
BekTtopsbl. CymMa u pa3HocTh BeKTOpoB. OTpe3oK, AT KOTOPOTo yKa-

C
B
. K D C
3aHO, KaKOW M3 €ro KOHIIOB CUMTAETCA HauyaloM, a KaKkoi — KOHIIOM, Ha3bIBa- v
€TCs HalpaBJICHHBIM OTPE3KOM HITH 8EKTMOPOM.
JI1s1 TOro, 4TO6HI CI0KUTH HEKOJLTMHEAPHBIE BEKTOPhl @ W b, JOCTa- a
TOYHO OTJIOKHTh OT KAKOH-HUOYb TOUKH A BEKTOpHl AB=d u AD=b nu
nocTpouth napasienorpamm ABCD. Torna d+b = AC . 4 B
YroObl HAWTH CyMMy G+b BEKTOPOB @ M b HEOOXOAMMO B KOHEIl BEKTOpAa & IIOMECTHTh
HAyajo BEKTOpa b M IPOBECTH BEKTOp U3 Hayala BEKTOpa @ B KOHEI BEKTopa b .

UToOBI HAWTU PA3HOCTH d—b BEKTOPOB d W b HEOOXOJUMO B HAUaJO BEKTOpPA d IOMECTHUTH
Hayajo BEKTOpa b W MPOBECTH BEKTOP M3 KOHLA BEKTOpAa b B KOHEL BEKTOpa 4 .



Koopaunats! BexkTopa. [lycTs Touka 4 uMeeT KoopauHaThl (X ,;V,), ToUKa B UMeeT KoopaAuHa-
THI (Xg;);),aTouka C — cepeauna orpeska AB. Torna koopanHatel Toukn C paBHBI IOJIYCYMME CO-
OTBETCTBYIOIINX KOOPIUHAT KOHIIOB OTpE3Ka:

b

Xyt Xp Yyt Vp
2 2 :
ITycte TOuka 4 MMeeT KOOpAHHATH (X,;),), TOUKAa B MMeeT KOOPAUHATHI (X,;),). Torma ko-

OpIMHATHI BEKTOpa AB paBHBI Pa3HOCTH COOTBETCTBYIOIIUX KOOPJIMHAT KOHIIA BEKTOpA U €r0 Havasa:
AB=(xy—x;5¥5=Y,)-
I[eKapTOBLI KOOpAWHATBI BEKTOpa ABJIAIOTCA INPOCKIUAMU OTOI'O BEKTOpa Ha COOTBETCTBCHHBLIC
OCH CUCTEM KOOpJAMWHAT.

— o 2 2
Mooynv 6exmopa (JuTiHa BEKTOpa) d BBIYHCISETCS O hopMmylie |d|=4/x, +V, .

ITyctp nansl BEKTOpH! d =(x,;y,), 1 b= (x,;y,) . Torna:

ﬁ+l;=(xu +X,5 0, + V),
A—b=(x,~ Xy, ),
ka = (kx,; ky,),

T. €. ICWCTBUSAM C BEKTOPAMH OTBEYAIOT MIEHTHYHBIE JEHCTBHS C MX KOOPAWHATAMH.

CxansipHoe npou3sBefieHHe BeKTOPOB. CKalApHbIM npou3eedeHuem 08yX HeHyleblX 8eKIMopos
HAa3bIBACTCSA YHCIIO, PABHOE IMPOU3BEACHUIO NJIUH 3THUX BEKTOPOB HA KOCHUHYC yTia MEXIy HUMHU.
WHBIME ciOBaMU, CKaISIpHOE MTPOM3BEIEHHUE BEKTOPOB — 3TO YMCIO. Eciu uepe3 ¢ 0003HauUTh yroi

MeXIly BEKTOpaMH d u b, auepe3 d-b — UX CKaIsIpHOE TIPOU3BEIEHHE, TO
a-b=lal-|b|coso.

CxasipHOE NPOM3BECHUE BBIPAXKACTCS Uepe3 KOOPIUHATH COMHOXKUTENEH 1o hopMyIie:

a-b=xx,+y,5,.

Heo0xoamMpIM 1 TOCTaTOYHBIM YCIOBHUEM MEPIIEHANKYISIPHOCTH IBYX HEHYJIEBBIX BEKTOPOB SIB-
JISIETCSL PABEHCTBO HYJIIO UX CKAISIPHOTO TIPOU3BEICHHUS:

5J_1;<:>5-1;=0<:>xaxb +y,y,=0.

Kocunyc yrna ¢ Mexnay BekTopamu d u b ompenensercs o ¢popmyie

a _ X, Xy + Y,V
[@lb] x2+y2 Jx+

cosQp =

ITockosbKy KOCHHYC OCTPOroO yIJia IOJIOKHUTENIEH, & KOCUHYC TYIIOTO yIjla — OTPULATENEH, TO, €CIU
CKaJISIPHOE MPOU3BEICHUE TIOJOKHUTEIHHO, BEKTOPHI 00pa3yIOT OCTPHIN Yo, a €CIH OTPULIATEIIEHO —
TYIOH.

PaccTosiHus OT TOYKHM 10 KOOPAUHATHBIX oceid. JlJig ompeiesieHusl pacCTOAHUI OT TOYKH IO
oceil KOOpAMHAT MPUMEHSIOT CICAYIOLINE YTBEPKIACHUS.

— Monyb aOCITUCCHI TOYKH PaBEH PACCTOSIHUIO OT ATOW TOYKHU 0 OCH OPIHUHAT.

— Mojyib OpIMHATHI TOYKH PABEH PACCTOSHUIO OT 3TON TOYKH JI0 OCH a0CIIHCC.
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Paccrosinne mexay Toukamu. I[lycts Touka 4 uMeeT KOOpAUHATHL (X ;) ,), TOUKa B UMEET KO-

OpIUHATHI (X,;), ), TOT/IAa PACCTOSIHAE MEKAY HUMU HAXOIUTCS 10 GopMyJIe:

d(A, BY=(x, —x, ) + (v, 1)

OCOBEHHOCTH DK3AMEHAIIMOHHBIX 3ATAHUI

33,Z[aHI/I$[ 10 FeOMeTpI/II/I JO0CTAaTOYHO Tpa,Z[I/IHI/IOHHBI. BOJIBHIEUI YacCThb 3a):[aHPII71 3TOr0 THUIIA SABJIA-
FOTCSI HECJIOKHBIMH, OJJHAKO 00BhEM TEOPETHUECKOTO MaTepHasa, KOTOPbIM HAJ0 BIaAeTh, JOCTATOYHO
obmmpen. OrmpeneneHns, TEOPEMBI U (POPMYJIBI CIIEAYET BEIYUUTH M ITOCTOSHHO MTOBTOPSITH, IPOBEPSIS
ce0s1.



