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7-CBIHBITITA
OTUITEH/IEP/I
KAUTAJIAY

@ 1. YIIOypsIIIThIH aylaHbIHA, OMCCEKTPUCACHI
\§ MeH OMiKTIiriHe KarbICThl ecenTep

> " ABD

ABC

¥| Cypakmap, ecenmep men mancovipmanap

1. YmOypeITeIH ayJaHbl, MEIMAaHACBI, OMIKTITI *oHE OUCCEKTpHCAchl Jell
HeJep/Ii alTaanl?

2. Aynansl 18 cM-re TeH YHIOYPBIIITHIH OUCCEKTPHUCACH OHBI aydaHbl 12 cM-
re xoHe 15-cMm-re TeH OonarbiH ymIOypelmTapra Oenemi. YHIOYPBIIITHIH
OuccexTpucacht Tar (1-cyper).

3. YwOypsIlmThlH TabaHbIHA TYCIPUIT€H MeIuaHachl OHBI ayJaHbIH 18 cM-
re jkoHe 24 cM-re TeH OonarbiH eki ymOypsimka Oeneni. bepinren ymoy-
PBILITHIH Killl Oyiip KaObIprackl 6 cM-re TeH. OHBIH YJIKeH Oyilip KaObIp-
FachIH Tam (2-cyper).

4. ABC ymoypeimsiana AB = BC xoHe BD menmaHacel 6 cM-re TeH. ABD
YUIOYPBIIBIHBIH epuMeTpi 24 cM-Te TeH. bepinren ymoOypoImThIH TEPUMETPIH
Ta0bIHAap (3-cyper).
bepincen: A ABC-ma: AB=BC,BD=6 cm — menuana, P, =24 cwm.

Taby kepex: Pipc="7?
Hlewimi: 1)P,, =AB+BD+AD, dynan:
24=AB+AD+6, AB+AD=24—6, AB+AD=18 (cm).
2) AB = BC sxxone AC =2A4D, 6y xaraiaa
Pec=AB+BC+AC = 2(AB+4D)=2-18=36 (cM). Kayaou: P, .= 36 cm.

5. YmOypeiuTeiH eki KaObipracel 0,5-ke xoHe 8,7-r¢ TeH. YIiHI KaObIp-
FACBIHBIH Y3BIHJIBIFBI HATYypall CaH €KeHIT1H Oie TYpHIM, col KaObIpFaHbl
TaOBIHIAD.

6.

[Tepumerpi 30-cMm-re TeH YHIOYpPBIITHIH OHCCEKTpUCACHl OHBI 16-cM-Te
*KoHe 24-cM-Te TeH eKi ymoypsiika Oeneni. bepiniren ymOypbsImTsiH 6uc-
CEKTpUCACHIH TaObIHAAP.
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. [lepumerpi 36-cM-re TeH YHIOYPHIIITHIH OHIKTITT OHBI TMEPUMETP-

nepi 18 cm-re xoHe 24-cM-re TeH ymoOypsimrapra Oeneni. bepinren
YIIOYPHIIITEIH OUIKTIriH TaOBIHAAP.

. Ten Oy#ipmi ymoOypbeIITEIH ayganbl 22,5 cM, an Oyiip kadsiprace! 0,6 1.

By ymOypbIuTeiH TabaHbIH Tall.

Ymoypsiurap TeHAIrivig OeJrijiepine, ymoypbIin
OYpBIIITAPBIHBIH KOCHIHABICHIHA KdHE CBIPTKBI
OYpPBIIITAPBIHBIH KaCHETTepPiHe KATBICThI MJceesep

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. ABC xone DEF ymoypeiurapeiaaa: AB = DE, AC= DFE, £ A = Z D.

byn ymGypeimrap e3apa ey 6e?
YmoypeiuteiH, 117°-TBIK CBIPTKBI OYpHBINIBIHA ChIOAac eMec 1mKi Oy-
PBIIITAPBIHBIH KaTbiHACKH S : 4. OcBI iK1 OyphIITap 6l TaOBIHIAD.

Ten Oyitipni ABC ymOypeiibiHbIH AD xoHe BE Ouccekrpucanapsl O
HYKTeciHe Kublibicaabl. 4BC yImOyphIIIBIHBIH OMCCEKTpHCaTapbl apachliH-

narbel AOE OypbIIbIH TaObIHAAD.
Ten Oy#tipii yImOypIITHIH TaOaHBIHIAFBI OYPHIIIBI TOFaJI 60Tybl MyMKIH O¢?
Hlewyi. bizre 6enrini 6onranbIHaal, TeH Oyiipii yOypbIITEIH TaOaHbIH-
Jarbl OypeIITapbl TeH. bipak eki Jorai OYpBIIITHIH KUBIHIBICH 180°-TaH
yiikeH Oomnazapl. bysn ymOypbInThIH 1MIKI OYPHIITAPBIHBIH KOCHIHJIBICHI
TypaJibl TeOpeMara Kalibl. JKayabol. JOK, MYMKIiH eMecC.

YmOypermterH 108°-TBIK  CHIPTKBI OYpHINIBIHA CHIOAiac emec imiKi
OypbITapbIHbIH KaTeiHACKH 2 ¢ 7. Cou imki OypeimTapas! Ta0sIHAAP.

Bip ymOypbIuThiH €Ki KaObIprackl MEH OYpHINIbI COWKEC TYp/E eKiHIIi Y-
OYpBIIITHIH €Ki KaOBIpFachl MeH OyphIlibiHA TeH. byman con ymOypsim-
TapabIH TSHIIT1 KeJIi IbFa Ma?

ABC xone A B C, ymOypeimrapeinaa AB xo- @
ne AB,, BC xone B C, kaObIpranapbl TeH xoHe
coiikecinme AB  kome A B, KaOwipramapbina
xyprizuiren CD xoHe ClDl MeIraHanapbl Ja TEH. E D
Ochl YIIOYPBIIITAPABIH TEHIITIH AAJICTACHICD.
4-cyperteri AB = AC wone AE = AD. BD = CE
CKeHIH JIoJIeIICHIeP.

S-cyperreri AD=CF, AB=FE xone CB=DE.
[1=/72 exeHIH TONeIICHIED.

ABC ymOypebiubiHbIH B Oypeimbel 42°-ka, an A
Tebecineri colpTkbl Oyphimbl 100°-ka Ten. ACB
OypBILIBbIH TaOBIHAAP.

Tik Oypbiutsl ABC yuOypsimibiHbH C OypbILIbI
— TiK, an A TebeciHaeri ChIPTKbI Oyphimibl 136°-
Ka TeH. B OypbllIbIH TaObIHAAP.
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I TAPAY.
TOPTBYPBIILIITAP

§1 HET'I3I'l TOPTBYPBILITAP )KOHE OJIAPIBIH
’ KACHUETTEPI

1. KOIIBYPBIUITHIH IHIKI )KOHE CbIPTKbI I
BYPBIIITAPBIHBIH KACUETTEPI

1. KenOypeimrap. AA, AA, .., A A, AA KeCIHIUIEpIEH TY3IreH
¢burypanbl KapacTbeipambi3. KeciHainepaiH opHajacybl COHAAM, KepIijiec exi
kecinai (onapabiH Tebeci opTak) emkamad Oip Ty3y[diH OoWbIHIA >KaTIaiabl,

O KepIm eMec KeCIHIUIepAiH oprak Hykrenepi Oommaiasr (1-cyper).

bynnait niwmin xkenoypviw nen aranmanel A, A,, .., A Hykrenep (tebenep)
KONOYpLIUTEIH meoodenepi, ar A A, AA,, ..., A A, AA, KeciHuiiep Kem-
OYPBIIITHIH KAObIp2aiapsl et aTanajpl.

KenOypbIThIH KaObIpranapblHblH CaHbl OHBIH Telene- ”@ A, )
piHIH caHbIHA, SFHU OYpPBIITAPHIHBIH caHbIHA TeH. KeroOy-
pbiTap TedenepiHiH (KaOblprajapblHbIH) CaHbIHA Kapail yui- A

OypbIITapra, TOPTOypHIITapFa, OecOyphImTapra koHe Oac- | A
Kajapra OemiHesl.

Erep TY#BIK CBIHBIK CHI3BIK ©31MEH -031 KHBLUIBICTIAca, OHJIA
OyHIail CHIHBIK CBI3BIK JKail MYHbIK CbIHBIK CbI3bIK JICTI aTa- A
sanbl. O JKa3bIKTHIKTBIH COJI CHIHBIK CBI3BIKKA THECLIl €MeC - -
HYKTEJEpiH €Kl allMaKKa — iuKi KOHE cblpmKbl aumakka Oenei, COUTIiN, opTak
IIeKapa MiHACTIH aTKapazbl. 1-cypeTTe imKi aiitMak OOsUTBINT KOPCETIITeH.

(" l-aHbIKTaMma. Ez2ep xenbypviiu ouviy Kes KeleeH MHCAzblH O3IHIH jwiine )
anamoli my3ymen Oip jHcapmol HCA3LIKMIKMbIY OOUbIHOA Hcamca, 07l 00Hec
Kenoypuiw oen amanaovl. bynoa my3yoin e3i 0e con scapmol Hca3blKMbIKKA

\Jnueciu bonvin cananaowl. )
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2- a )oHe 3-CypeTTe JOHEC KOMOYpHII, all 2-0-CypeTTe TOHEC eMeC Komoy-
peim OcitHeneHreH. EpikTi ymOypsimn — neHec KemOyphwIln OOJbIT TaObLIaIbI
(3-cyper).

2. KenOypbIITHIH IHIKi 2K9HE CHIPTKbI OYPBIIITAPBIHBIH KaCHETI.

2-aubikTamMa. Kenoypwviuumouly Oepineen mobede mytiicemin Kaowip-
eanapvin mysemin OYpviul KOROYPLLUMbIH (WKL OYpblutbl Oen amaniaobi.

1 - Teopema.

Jenec n OYpBIIITHIH ilIKi OypbIIITAPBIHBIH KOCHIHABICHI 180° (N-2)-re
TeH, MYH/1a #— Ka0bIPFaJiap CaHbl.

@ A, A, Ionenoey. A,A,A;...A,— Oepinren neHec nN-

OypeIim xoHe N>3 GoinckiH (4-cypet). bipep Teo-

OeciHeH, MbICaNbl A;-I€H KONMOYPHITHIH Oap-

1 JBIK JUAroHajdbJapblH XKyprizemi3. byn guaro-

Hanbpgaap oHbl (N-2) ymoOypeimka 6enemi. [IbiH-

JBIFBIHAA J1a eKi wemKi yubypviuwmap (AA;A,A3

A, A1 woHe AA;A, ,A,) KenOypsIIITHIH €Ki KaObIpFachl

oHe Oip IMaroHaJliHeH, all KaJfaH YIIOYpbIII-

Tap KeNMOYpHIITHIH Oip KaOBIpFachl XKOHE €Ki JUWaroHajiHEeH KypaJjFaH.

CoHnbIKTaH YWOYpbIIITAPALIH caHbl (N-2), AFHU KemOyphIIITHIH Ka-

ObIpFaliapbl CaHBIHAH eKkeyre Kem OoJaabel. KemOoypslmThIiH OYpPBITITapBIHBIH

KOCBIHABICHI OHBl KYPAaHThIH YLIOYpHIII OYpbIITapbIHBIH KOCHIHJIBICHIHA,
arau 180°(n-2)-re Tey 6onansl. Teopema gonenieH .

A

3-aubikTama. Kenoypviuimuly Oepincen moodeodezi colpmkbl OYpoulidsl Oen,
KOnoypwiuimuliy coil mebedei iuKi OYpoluiblMer Col0atliac Oypuluimsl amaiiobl.

2 - TeopeMa.
Jenec N OypbIIITHIH JpoOip TOeOeciHeH Oip-Oipien aJjbLIHFAHIAFBI
CBHIPTKbI OYPHIITAPBIHBIH KOCHIHABICHI 360°-Ka TeH 00J1a/bl.

@ C Jlonenoey. Kenbypsiteiy op0Oip Tedecine Oip-
OipJieH CHIPTKBI OYphII caaMbl3. KenmOyphIThig
B 1K1 OYPBITIBI )KOHE OHBIMEH ChIOANIac CHIPTKbI

% | OYPBINIBIHBIH KOCBIHIBICH 180°-Ka TeH Gosabl
(5-cyper). Con cebenTi GapibIK 1IIKi KoHE 9pOIp
AY E TebeciHeH Oip-Oip/ieH aJblHFaH CHIPTKbI OypbILI-
TapbIHBIH KOCHIHABICHI 180°N-re TeH. bipak ker-
OYPBIITHIH OapibIK 1K1 OYpBIIITApbIHBIH KOCBIHABICH 180°(N-2)-re TeH. On
JKaraaiina opkaiicel TeGeciHeH O1p-OipJiien anblHFaH CHIPTKBI OYPBIIITAPIBIH
KOCBIH/IBICBI
180°n—180° (n—2)=180°n-180°n + 360°=360° GonmaabI.
Teopema gonenaeHi.




1-ecen. KaObipranapsl TeH #n OypbIIITHIH opOip 1Kl Oypeimbel (0,) Here
TeH?

Llewyi. Ke3 xenren aeHec n OypbIITHIH OypbIITApbIHBIH KOCBIHBICH 180°-
Ka (17 — 2) TeH ekeHi oenriii. Jlypbic KenOypbIIThIH OYpbIIITAphl T€H OOTFaH IbIFbI
cebenTi oJapIbIH, SPKANCHICH TOMEHAETIIEPTe TeH 00Ia bl

_180°(n-2)
"

2-ecen. KaOGbipranapsl TeH n OypbIIITHIH 9pOip CHIPTKBI OypbItibl (3,) Here
TeH?

Hlewyi. Ke3 xenren nenec n OYpHIITHIH, apOip Tebecinen Oip-OipeyneH
QJIBIHFAH CBIPTKBI OYPBIIITAPIBIH KOCBIHABICHI 360° -Ka TeH eKeHIIr1 Oenrii.

ConbIMeH KaObIpraapsl TeH 7 OYPBIIITHIH dpOip CHIPTKBI OYPHIIIBEI TOMEH/IE-

360°

- n '

rijepre TeH 0oJ1ab: B,

Cypakmap, ecenmep men mancosipmanap

2
1. 1) KenOypsiutslH OepiareH TeOeciHzeri imki OypsIlibl JereHimiz He?
2 CbIpTKbI OYpBIIIbI IereHiMi3 11e?

2) leHec N OYpHIIITHIH 11IKI OYPHIIITAPHIHBIH KOCBIHABICH HETE TEH?

2. KemnOypsbim OypeimTapbIiHbIH KOCBIHABICH: 1) 1080°-ka; 2) 1620°-ka; 3)
3960°-ka TeH. KenOyphIIThIH KaHIIa KaObIpFackl 0ap?

3. 1) TeprOypbIITHIH; 2) OHEKIOYPBIMTHIH; 3) OTBI3OYPHIUTHIH; 4) eny-
OYpBIIITHIH 1ILIKI OYPHIITAPbIHBIH KOCBIH/IBICHIH TaIl.

Yrei. 1) S, =180°-(13-2)=180°-11=1980°.

4. Erep TepTOYpBILTHIH YILIEYyAeH ajblHFaH OYpPBHIITAPbIHBIH KOCBIHABICHI
coiikecinme 240°, 260° >xone 280° Oonca, OHIA OHBIH €H Killll OYPBIIIEI
Helere TeH 6osazp?

5. Tmki OypelTapblHbIH OpKaiceichl: 1) 150° -kxa; 2) 170° -ka; 3) 171° -ka
TEH JOHEC KONOYPHIITHIH Hellle KabbIprackl 0ap?

6. KenOypbIuThIH 1MIKI OYPHIITAPBIHBIH KOCBIHABICH OHBIH 9pOip TeOeciHeH
OipeyzieH aJlbIHFaH ChIPTKbI OYPBIITAPBIHBIH KOCBIH/BICBIHAH YIII €CE YJIKEH.
Conpna Oy KenOypbIIITHIH KaObIpFalapblHBIH caHbl Heley OonraHbl? boc
OpBIHJIAPFa COMKEC caHAap/bl OPHAIACTBIPBIHAAD.
lewyi. Ecentiy mapteiHa opaii, 180°(n—2)=...-360°. bynan

180°(n—2)=...-2-180°, n—2=6,n=.... Kayaowv: n=....

7. ChIpTKBI OYPBIITAPBIHBIH opKaichichl: 1) 15°-ka; 2) 45°-ka; 3) 60°-ka TeH
JIOHEC KOTOYPHIIITHIH Helle KaObIpracsl 6ap?

8. Erep TeprOypbIITHIH yII OyphIlibl Jofan Ooica, OHAal skarnaiina Tep-
TiHII OypbIb cyiip Oonaasl. OCBIHBI JoNETACHIED.

9. ChIpTKBI OYpBIITAPBIHBIH OpKakceichl: 1) 15%ka; 2) 45° -ka; 3) 72° -ka
TeH OOJIFaH JI0HeC KONOYPHIIITHIH Hellle KaObIprackl 6ap?

10. /Tenec TepTOyphIITHIH OypbiuTapbl 1, 2, 3 jxoHe 4 caHAapblHa MPONOP-
roHan. Con OypelTapab! TaObIHAAP.

7



(‘ 2. MAPAJUJIEJIOT' PAMM K9HE OHbBIH KACUETTEPI D

1. lMapansenorpamm. JKa3pIKTBIKTaFbI €Ki TApAIUIEh TY3YIiH 0acKka eki mapauiesb
TY3YMEH KHUbUIBICYbIHAH TYBIHIaFaH TOPTOYPHIITH KapacTbipaiblk (1-cyper).
by TepTOYpHILTHIH napanienozpamm NEeTeH apHalibl aTaybl Oap.

AmnbikTama. Kapama-gapcol Kabvipeanrapol
esapa napanieib 001aMblH MOPMOYpolul na-

g
panienozpamm oen amanaosi.
Erep ABCD mnapamrtenorpamm 6omca, AB||DC
xone AD ||BC 6omanst (1-cyper).
A D
- J

l-ecen. 2-cyperre AABC=ACDA. ABCD
TOPTOYPHIIIBIHBIH MaJIAIICIOTPaMM €KeHIITH 19-
JeNaeHaep.

Hlewyi. ABC xone C/[{A ymOypsITapbIHBIH
TEHOIrIHEH MBbIHA JKarmad kein meranel: /1=/3 xone /2=/4. 1 xoHe
3-6yperurap — AB men CD mapasuiens Ty3ylep skoHe AC KUIOMIBI TY3TeH 1K1
alKpI OyphIITap OOMFAHABIKTAH, ©3apa TeH. Hak con cuskrel 2- xoHe 4-0y-
peimtap BC xxoHe AD mapaiens Ty3ysnepi MeH AC KUIOUIBI ChI3BIFBIHAH TY31JI-
TeH 1IIKI alKpl OypelmTap OonFaHABIKTaH, e3apa TeH Oonanel. [lapamnens
TY3yJIep/iH Oenriiepine opaii MpiHanapra ue 6omamers: AB || DC xone BC||AD.
Hemek, ABCD TepTOypbIIbIHAAFBI KapaMa-Kapchl kKakTap Kymn-KyObIMeH Oip-
OipiHe mapasienb, SFHU aHbIKTaMmara opaid, ABCD — mapasienorpaMm.

[Tapamenorpamubiy Olp JKarblHJA JKaTKaH HYKTEIEH KapaMma-Kapchl jKa-
FBIH €3 IlIiHe KAMTHUTBIH TY3Yyr€ TYCIPUIT€H NEepHeHIUKYISIp TY3y Mapasuie-
JIOTpaMHBIH Ouikmizi nen arananel. [lapannenorpamMusiH Oip KaFblHA IIEKCI3
KeIl OMIKTIKTEp >Kyprizyre OONaThbIHBI aiilaH aHBIK (3-CypeT), oyap napajuienb
TY3YyJep apachlHaFbl KAUIBIKTBIKTap OOJFaHABIKTaH, 63apa TeH Oonazsl. [Tapan-
JIeIOrpaMHBIH Oip YIIBIHAH OHBIH TYPJIl )KaKTapbiHA Oip-OipiHEH epeKIeseHin
TYpaTblH €Kl OMIKTIK Xyprizyre 6omnanasl. Meicansl, 4-cyperreri BP meH Bf —

OCBIH/Iail OUIKTIKTEP.
2. [lapaJuiesiorpaMHBbIH KacueTTepi.

‘eol’h (1-xkacuer). IapasiesiorpaMubin 6ip KaGbIprachbinaa
OpPHAJIACKaH OYphINITAPAbIH KOCBIHABICHI 180°-Ka TeH.
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Ilonenoey. TlapannenorpaMHbiH Oip KaOBIPFachIHA OpHAJACKAH OypHIIITap
imki 6ip KaOblpranbl Oypeimrap Oonbin TaObu1azbl. COHABIKTAH Ja OJapiablH
KochIHBICH 180°-Kka TeH. Teopema nonenmeH/i.

2-Teopema.
(2-kacmer). IlapajenorpaMHbIH KapamMa-Kapchl KaObIprajiapbl
MeH KapaMa-Kapchl OypbIITapbl 63apa TeH.

Honenoey. ABCD — Oepinren napamienorpamm, sfHu — AB||CD >xoHe
BC||AD. Tlapannenorpamubiy AC nuaroHaiiH >KyprizeMi3 (2-cypeTke Kapa)
ne, ABC xone CDA ymoOypsimtapsia Kapacteipambiz. Onapaa AC kaObiprachl
— opTak, 1- sxoHe 3-Oypermrap — AB xone CD mapamiens Ty3ynep xoHe AC
KHIOWIBI TY3y TY3T€H IIIKi alKbIml OypbImTap OOJFaHABIFBI YVIIIH €3apa TeH,
ann 2- xoHe 4-Oypsirap AD xone BC mapamnens Ty3ynepi MmeH AC KHIOLIBI
TY3y TY3Te€H iIKi alkpln OypelmTap OONFaHIBIFBI YIIIH €3apa TeH Oonaibl.
Jemek, ymoOypblutap TeHAIrHIH ekiHmi Oenricine opait ABC xene CDA
ymoypsimTapsl e3apa TeH. JKanmbl anranna, oynan AB=CD, AD=BC xone
(B=/D coupaii-ak /1+/4=/2+/3, arun /A=/C exeHi KeJil IIbIFaIbI.

2-ecen. [lapannenorpaMHbIH €Ki OYpBIIIBIHBIH KOCHIHIBICH! 172°-Ka TeH.
OubIH 63re OyphIITAapbIH TAOBIHAAP.

Hlewyi. ABCD napannenorpaMsl Oepiired aemik. [TapamiienorpaMHbIH
chI0aiiyac OYpHINTAPBIHBIH KOCKIHABICH 180°-Ka TeH OOJIFaHABIKTaH, Oepij-
reH OypelTap chibainac Oypseimrap 0oja ajaMaWabl, SSFHU OJlap — Kapama-
Kapcbl oypermrap. ZA+/C=172° 6onceiH. [lapamienorpaMHbIH Kapama-Kap-
Chl OyphIITapbl TCH OOIFAHIBIKTaH, OV JKaFmaija OyphIITapAbIH OpKaii-
ceicbl L/A=/C=172°:2=86° Gonanel. IlapamienorpamMHbiH OapiblK OypbIlI-
TapbIHBIH KOCBIHABICH 360°-Ka T€H, COHJIBIKTaH Jla OHbIH KaJIFaH €Kl OYpBIIIbI
(B=/D=(360°—172°):2=94°-tan 6onansl. XKayaOnr: 86°, 94°, 86°, 94°.

3-Teopema.
(3-kacuer). Ilapaase/lOrpaMHBIH AMATOHAJIBAAPHI KUBLIBICAJAbI
’K9He KHbLIbICY HYKTeCiH/Ae KaK 0eoJtiHesni.

Lonenoey. ABCD 6epinren napamienorpamm xone O — AC xxone BD
JMaroHallbIapbIHBIH KUBLIBICY HYKTECI OoyichiH (5-cypeT). Enni A0 = OC
sxoHe DO = OB exeHiH najegeiimis.

AnaeiveH AOD xone COB ymOypeImTapbslH KapacTeipambl3. by yi-
Ooypeiurapara AD=BC (mapauienorpam-
HBIH 2-KacueTiHe opai, OHBIH Kapama- @ B c
Kapchbl KaOwIpramapel TeH), /1=/2 xoHe
[3=/4 (AD wxone BC mapamnens Ty3y-
nepiHiH, coiikecinme AC xone BD kuro-
IIBUIAPMEH KUBUIBICYBIHAH TY3UIT€H 1IIKi
alKpIII OYpHIIITAp OOJIFAHIBIFBI CEOCIITI).
Jemek, ymOypplmTap TEHIITHIH EKIHII
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A D D

J
oenricine opaii, AAOD=ACOB. Bynan AO=CO xone DO=0B, sruu AC
J)KoHe BD nuaroHajbIapbIHBIH OPKAHCHICHI KMBUIBICY HYKTeci O-ma TeH
eKire OeJIIHeTIHI KeJill mblFaapl. Teopema qoneaeH 1 i.

3-ecen. 3-KacHWeTTi MaiiAalaHbIM, MapaIerorpamMm Kacanaap.

I-xaoam. Exi KUIOUIBI TY3Y KYpPri3eMi3 )KoHE OJNIapJblH KUBLIBICY HYKTECIH
O opmimen Oenrineiimis (6- a cyper).

2-kaoam. llupKynpaiH KeMeTiMeH Ty3ylepaiH Oipeyine e3apa TeH OA xoHe
OC xecinainepiH, an ekinmricine e3apa TeH OB sxone OD keciHAIEpiH KOSMBI3
(6-6 cyper).

3-kaoam. A, B, C xxoHe D HyKTtenepiH OipiHEeH COH OipiH TYTacCTBIpHII,
13nectipuin xartkan ABCD mapaienorpaMbiH kacaiMbI3 (6- 0 CyperT).

=
¥ll| Cypakmap, ecenmep men mancoeipmanap

1. 1) Kanpgaii TeprOypsIi napauiesnorpamMm jern atanajsi? [lapannenorpaMHbiH
2 Oip KaObIprachIHa OPHATACKAH OYPBIIITAPBIHBIH KOCHIHIBICH HETe TeH?
“ 2) [apajuienorpamMHbIH AHArOHAIbIAPEI TYPaIbl He Jeyre 6omani?

2. IlapamnenorpamubslH aygaHbl 152 cM, anm KaObIpraiapblHBIH Oipi €KiHIII-
cineH 25 cMm apthIK. [lapanmnenorpamMHbIH KaObIpFagapbIH TaObIHIAD.

3. ITlapamrenorpaMHbIH €Ki OYpBITIIBIHBIH KOChIHABICH: 1) 70°-ka; 2) 110°-ka;
3) 170°ka TeH 60ca, OHbIH OapiabIK OYpHIIITAPHIH TAOBIHAAP.

4. ABCD mnapamnenorpambinaa: AB = 7 cm, BC = 11 cm, AC = 14 cwm,
BD =12 cm; O — nuaroHasibJapAbIH KUBIIBICY HYKTecCl ekeHi Oenrini. ABO
xoHe BOC ymOypbITapbiHbIH aylaHbIH TaOBIHIAP.

S. IlapamienorpamHbly cbliOaiinac KaObIpraJapbIHbIH KOCBIHABICH 20 cM-Te,
an arbipMachkl 12 cm-re TeH. OChl mapaieorpaMHbIH KaObIpFaapblH Ta-
OBIHIIAP.

6. IlapannenorpaMHbIH €Kl KaOBIPFaChIHBIH KaTbIHACKL 5 : 3-Ke, ai ayaaHsl 6,4
nM-Te TeH. [lapanienorpaMHbIH KaObIpraapblH TaOBIHIAP.

7. 7-cypeTte napaiieliorpaMHBIH KeHOip 3J1eMEHTTEpiHIH IIaMachkl Kepce-
TinreH. Tarpl KaHaai mamasap/el Tabyra 6omaasi?

s M
(7) B c B C B C
6
a Pl OCO o o
3 3
70° 50°
5 D A D A E 2D
J
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( 3. HAPAJIVIEJIOT PAMHBIH BEJITTVIEPI )

OTKEH TaKbIPbINTa KapacThbIpFaHbIMbI3/laH Oenriiti OoJFaHbIHaAN, mapasie-
JIOTpaMHBIH KapaMa-Kapchl OyphlITapel MeH KaOblpranapbl TeH. CoHpaii-ak
napasJiesiorpaM/ia OHBIH €Ki iprejiec OyphIIbIHBIH KOChIHBICH 180°-Ka TeH 60-
JIaThIHbIH, TapaJJIeIOrPAMHBIH JMAarOHall OHbI €Kl TeH YIIOYpHIIIKA OeseTiHiH
nonenaenik. EHAl mapaienorpaMHbiH OenriiepiMeH TaHbICaMbl3.

1-Teopema.

(1-6enri). Erep TeprOypbIIITHIH €Ki KAOBIPFACHI TEH ’k9He NapaJlie/b
0os1ca, oHAA OyJ1 TOPTOYPHIII MAPAJIEJI0rpaMM 00JIbIN Ta0bLIAAbI.

Honenoey. ABCD TeprOypeiibiHIa AB
|| CD wone AB = CD 6onceiH. OHbIH BD
JMaroHaiH xxyprizeitik (1-cyper). Hotmxene
exi TeH ABD xone CDB ymOypsimTapra
ue OomambI3 (€Ki  KaOBIPFachl  KOHE
oJlap apacbIHAarbl OypbIMIbl  OOWBIHINA),
ce6eb6i omapna (AC kabelpFacel — op- | A D
TaK, ajJ TEeOpeMaHbIH MIapThl OolibiHIa AB
= CD (waptka coiikec), BD xabbipra—opTak, £L1=/2 (AB men CD napainienb
TY3yJiep, COHIai-ak BD KUIONIBIMEH KUBUIBICYbIHAH Taiijga OonmFaH 1IIKi aif-
KBIII OYphIIITap OOJMFAHIBIKTAH). YMIOYPHIIITAPABIH TEHMIIriHeH /3=/4 Oy-
PBIITAPBIHBIH TEHIIT Kemin mbiFafbl. An Oy oypsirap AD xone BC Tysynepi
MeH AC KMIOIIBI TY3TeH 1IIKI aiKpI OypeimTap Oousbin Tadbuiansl. Ty3ymepin
napayvienbaik Oenrinepine opaii AD || BC. Ceiitin, ABCD TepTOYpBIIITHIH
KapaMa-Kapchl KaObIpraiapsl KYIM-KyObiMeH napasuienb. COHBIKTaH mapasie-
JIOTPAaMHBIH aHBIKTamachl OoiblHIIA ABCD TepTOYpHIII— Mapajjieiorpamm
OosbIn TaObLIAABEI. Teopema JToeNnACH 1.

I-ecen. ABCD mapamnenorpambiabiH BC sxone AD KaObIprajiapbiHa TEH Ke-
cinauep koubiiran: BE = DF (2-cyper). BEDF
TOPTOYPHIIIBI TTApAIIIEIOrpaMM Oos1a Ma? @ B y E_©

lewyi. BEDF ToepTOypsIbIHBIH BE xo-
He DF Kapama-Kapchl KaObIpFaiapbl T€H, kKo-
He mapajuienb. COHNBIKTaH Mapajuiesorpam-
HbIH 1-Oenricine opaii, BEDF TeptOypsiibl
— mapamnenorpamMm. Kayaowvr: Vo, Gomanpl. |A F D

“2-Teopema.

(2-6enri). Erep TepTOYpPBHIIITHIH IHATOHAJIBAAPHI KHBLIBICCA K-
He KHMBLIBICY HYKTeciHJde KakK OeJjiHeTiH 0oJsica, onaa 0ya Tteproy-
PbIlI— IapajieorpaMmm.

Honenoey. ABCD TteprOypbiubiiga AB = CD xone BC = DA 6oncoein.
11




@ B C| Omnbig AC nuaronamin xyprizeiik (3-cyper). by-

HelH HoTwkeciHne ABC ixone CDA ymOypsiii-
Tapbl Taiga Ooyangbl. YIIOYpBIIITAp TEHIITIHIH
3-Oenricine opai, Oy ymOypslmTap e3apa TeH
(AC xaObIpracel — OpTaK, ajl TEOPEMaHBbIH IIAPTHI
A D 6oiibiaa AB = CD xone BC = DA). YmOypsirap
texairinen CAB sxone ACD OypbIITapbIHBIH TCH-
miri kemin mbFaasl. An Oyn Oypsimrap AB sxone

DN
DC Ty3ynepi meH AC KuIOUIBI TY3T€H 1LIKI alKbIII
OypeimTap Oombinl TaObUIaAbl. Ty3yJaepaiH mnapas-
nenwAik oenrinepine opait, AB || CD. Ceiitin, ABCD
aA D

TepTOyphIiTa AB MeH CD xaOblpranapbl TE€H KoHE
napajuienib, JeMeK, MapajulelorpaMHbIH |-Oernrici
ootibiama, ABCD TepTOYphINI— MapajuienorpaMm. Teopema ToeaeH/Il.

2-ecen. bepinreH HYKTelleH OTETIH XKoHE OEpiITeH Ty3yre mapauieib TY3y
casbIHIAp.

lemyi. a — TY3y, B — OHBIH, 0OIbIH/JA KATNAUTBIH HYKTE AENiK. A TY-
3yiHiH Oo¥bIHaH A xoHe D HykTenepin Oenrineiik (34-cyper). B, D HYKTe-
JIEpIHEH pajguycTapsl coiikec Typae AD xoHe AB GomaThiH mieHOepep Chi-
3aMbI3. OnapasiH Kublabicy HykTeciH C nen Oenrineiimi3. Cocbin BC Ty3yiH
KYprizemis, oJ i3AecTipiiin xatkaH Ty3y Oomnbin Tadbimansl. Pacsinga na
ABCD TepTOYpHIIBIHBIH KapaMa-Kapchl KaObIpFaigapbl TE€H OOJBII IIBIKTHI.
[Napannenorpamusiy 3-6enricine opait ABCD TepTOYpHIIIbI — HapaIesIorpaMM.
Con cebenTi BC || AD.

3-Teopema.

(3-0eari). Erep TopTOYpBIIITHIH IMATOHAIBIAAPbI KHUBLIBICY HYKTECiHIe
TeH eKire 0eJliHce, 0HJa 0yJ1 TOPTOYPHILI — NApaAJIeJIOTPAMM.

@ B c| Jlonenoey. O—ABCD TepTOYPHIILIHBIH JAHaro-
\’ HaJlbJapbl KUbUIBICATBIH HYKTe OoschiH. Illaptka

A opaii, AO=0C xone BO=DO (5-cyper). Enni

% AOB xone COD ymOypbIITapblH KapacThIPaMbI3.
)A byn ymoOypeimrapaa: £1=/2 (BepTukaidb OypbIII-
A D tap), AO=CO xone BO=DO (waprtka opaii).

JleMek, ymoOypsImTap TeHAIriHIH OipiHIIl Oenricine
opaii AOB sxone COD ymOypsimTapsl TeH. byn ymOypeimTap TEHAITIHEH
OJIapJIbIH Colikec KaObIprajapbl MEH OYPBIMITAPBIHBIH TEHIT1 KEIIIN IIBIFaIbI:
AB=/3=/4. Ty3ynepaiy napamiensiik oenrinepine opaii, AB || CD, eliTkeHi 3-
xoHe 4-0yprimrap AB xone CD ty3ynepi MeH AC KMIOWIBI TY3T€H 1MIKi aifKbIII
Oypeimtap 6ombin Tabbutaasl. ABCD teptOypeibiHaa AB = CD xoue AB|| CD
OoNIFaHBIKTAH, HapajiesiorpaMHblH 1-Oenricine opail, ABCD TepTOypHILIbI
napasenorpamm 6onaael. Teopema gonenieH .
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)

Cypakmap, ecenmep MeH mancolpmanap

?

28

1. 1) Erep TopTOYpHIIITHIH €Ki KaOBIPFachl TE€H JKOHE Mapasuiesib 60ca, OH-
na OyJ1 TOpTOYPHIII TapaiiesorpaMM OOJIATHIHBIH JTaJeN e anachiy 6a?
[TapannenorpamHbIH 2- xoHe 3-0enrinepin OeiiHeneHaep.

(bencenoinikmi apmmuipamuin ecen). 1) Exi TeH jxoHe napajuiensb KeCIHIUIep
oepinren. OnapablH COHBI ©3apa KUBUIBICTIANTHIH KECIHIIEPMEH TYTACThI-
poutrad. Ty3ureH TopTOyphII napaieaorpaMm 6oma ma?

ABCD TteptOypsimibiaaarsl AB sxone CD KaObIpranapsl napamieib, 4B =
=CD =11 cm, AD = 5 cM. Ocbl TOPTOYPHIIITHIH ayTaHbIH TaOBIHAD.

Erep: 1) £1=70°, £3=110°, £L2#/4;2) L1=/£2=60°, £3=/115° Gonca
(6-cyper), on xxarnaiiga ABCD TepT6¥pBII_H napasuiesorpaMm 6osa ma?
Hlewyi. 1) ABCD teptOyprimuta exi AB men CD kaObIprajapsl mapali-
nenb, cebedbi L1+£3=70°+110°=180°. byn Oypsimrap— AB wmen
DC Tty3ynep, conpaii-ak AD KHIOWIBI IIBIFapFaH 1MKI Oip XKakTel Oy-
poirap. AB||DC Oonranabikran, £1=/4 Oonaasl (colikec Oypsimitap).
ABCD TtepTOypbrIIThIH KanraH eki AD men BC kaObIpranapsl mapaiens

emec, ce6eOi imKi aikpim 1- xoHe 2- OypeimTap TeH emec (L1 =/L4#22).
Hemek, ABCD TepTOypbII MapajenorpaMm 0oaManasl. 2) Jlom koFapsl-

JIaFbIFa YKCac TaJKbUIAY yKacall, MENTyai e3AepiHe TarchlpaMbI3.

ABCD mnapannenorpambiiblH BC KaOBIpFachIHBIH OpTackl £ HYKTECiHEH,
AD xaObIpFachIHBIH OpTachkl F HYKTeCiHeH Typansl. BEDF TepTOyphINIbI-
HBIH MTapaijIesIoTpaMM eKeHiH nanenacHaep (7-cyper).

ABCD TteptOypeimbinna: AD=BC, £L1=£2 (8-cyper). ABCD TeptOy-
PHILIBIHBIH TapaJlIeNIorpaMM eKeHiH JdJeACHIeD.

ABCD teptOypeimibinga AB sxone CD xaOblpranapbl napaiiens, AB =
=CD = 9 cm, AD = 4 cM. Ocbl TopTOYPHIIITHIH ay/laHbIH TaOBIHIAP.

ABCD Tteproypsiubiana: AB = CD, AD = BC, A Gypsiibl B OypbliibiHaH
yi ece ynkeH. Ocbl TopTOYpBIITHIH OYpBIIITAPbIH TAOBIHIAP.
[TapamienorpaMM OYpBIIITAPBIHBIH OipeyiHIH OHCCEKTpHUCcachl ©31 KHBII
OTETIH KaObIpFaHbl 4 CM-JIIK JKOHE 5 CM-JIK KeciHaiaepre Oeneni. [lapan-
JIeJIOTPaMHBIH aylaHbIH TaObIHJAP.

B/ /C @ B C B C
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( 4. TIK TOPTBYPbILI )KOHE OHbBIH KACUETTEPI )

AubikTama. Bapnvik 6ypuluimapsl mik 601ameid nApaiieiocpamMm mik
\_ mopmoypuiw Oen amanaovl (1-cyper).

Tik TepTOYpHILI MapaiesorpaMHbIH aepoec

@ E ] |_C JKaFaibl O0NIFaH IBIKTaH, OJ1 apaJliesor paMHbIH
JA=/B=/C= OapibIK KacueTTepiHe ue 60aaabl: TiK TOPTOY-
b| =/D=90° PBHILITBIH KapaMa-Kapchl KaObIprajgapbl TEH;
P=2(a+h) JMaroHaJIbJapbl KUbLIBICY HYKTECIHJE TEH eKire
= - 6en1§eﬂ1: TIK TOPTOYPBILITHIH ZIMAroHali OHpI eKi

A a D | TeH TiK OypbIIITHl YHIOYphIIIKa Oesei.
Tik TepTOYpHIITHIH ©31HE TOH KacUETTEpiH

Teopewa. KapacThlpambl3.

Tik TepTOYpPBIIITHIH IMATOHAIBAAPBI 63apa TEH.

5 C Ionenoey. ABCD Tik TepTOYpHIIIBIHIA
@ AC xone BD nuaroHanmpnaap OepiiareH OOJICHIH.
AC=BD 6onarbIHbIH 107enaenmi3 (2-cyper).
Tik Oypeimitel ACD xoHe DBA ymoy-
PBIIITAP/IBLIH €Ki KaTeTi (4D —xareti opTak, AB=
=(CD) 6oitpiHma TeH. byman Oy ymoOypseImrap
A p | THUIOTeHy3alapblHbIH TeHAIri, arau AC=BD
KeJII mIbIFaabl. bys Teopemamgan TOMEHET1 Kepi
TeopeMa TYbIHIai Ikl (TiK TOPTOYPHII OeJrici).

Kepi TeopeM‘

Erep mapaJiejiorpaMHbIH IMAaroHAJBbAAPbI TeH 00sica, OHAA OJI TIK
TOPTOYPHIII G0JIBIN TAOBLIABI.

onenoey. ABCD napannenorpambinaarsl AC sxoHe BD nuaroHaibaapbl TEH,
nenik (2- cyperke Kapanuap). ABD xone DCA ymOypsITapsl yi KaObIprajiapbl
ooiipiaINa TeH, (4B = DC, BD = CA, AD — oprak kabvipra). bynan £A4 = £ZD
Keminm mbiFaael.  [lapamienorpaMHbIH, Kapama-Kapchl OYpBIIITaphl TeH OOnaipl,
coHnpikTal LA = ZC xoHe LB = ZD. CoubimMen LA = /B =ZC =4D. Ilapan-
JIeNIoTpaMM — JIOHEC TOpTOyphI, con cedenti: L4 + LB + ZC + £D = 360°.
bynan £4 = ZB =ZC = £D = 90°, sruu ABCD napainenorpambIHblH, TiK
KONOYPHII €KEeHI KEJIIl MIbIFaIbI.

Teopema gonenaeHi.

1-ecen. ABCD Tix TopTOYPBIIIBIHEIH MepUMeTpl 24 cMm-re, al OHbIH BD
nuaroHaii 9 cM-re TeH. ABD ymOyphIIBIHBIH TEpUMETPiH TaObIHIAp.
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Ulewyi. AB + AD = Papcp : 2 =24 : 2 =12 (cM) — cpibaiinac OypeImTapibH

KOCBIHJIBICHI (2-CypeTKe KapaHaap).

Puyp=AB + AD + BD =12+ 9 =21 (cm). Kayaowi: P,z,=21 cm.

2-ecen. ABCD Tik TeprOypHI-

IIBIHJIAFBl B OYPBIIIBIHBIH OMCCEKTPUCACH @ B C
AD xaOwlpracblH P HYKTele KHUSIBI,
COHBIMEH Karap OHbl AP=17 cM XxoHe 1
PD=21 cwm-mk keciHminepre Oenemi
(3-cyper). Conm TIK  TepPTOYPHIIITHIH
MEePUMETPIH Tarl.
Hlewyi. 1) ABCD—Tix TepTOYpHIII A R

6onrannbikrad, AD ||BC xoHe con ymiH

£2=/3. bipak, mapt Ooibinma £2=/1, nemek, Z1=/3, conaai-ak
AABP —Ttabansl BP Gonran Tey Oyitipai ymdypsim. Ceiitin, AB=AP =17 cm.

2) AD=AP+PD=17+21 =38 cm;

Puscp= 2(AB + AD)=2-(17 +38)=2-55=110 cm.
Kayaowr: Pscp=110 cm.

)

Cypakmap, ecenmep men mancolpmanap

SR

1) Kanpait nmapanienorpaMm Tik TOPTOYPHIII A€M araiaibl?

2) Tix TepTOYPHIITHIH KaHaal KacueTTepi 6ap?

3) Tik TopTOYPHITHIH OCTIICpPiH alT.

ABCD Tix TeptOypsibiHaa: AB=9 cm, BC=7 cm.

1) C nykrecinen AD kaObIprachIHa JICHIHT1 apaKAIIBIKTHIKTHI TAOBIHIAP.

2) AB xone CD Ty3ysepi OpTachIHIAFbl KAlIBIKTHIKTHI TAOBIHIAP.

Tix TepTOypeIUTHIH aynaHbl 24 cM. Tik TOpTOYpHIITHIH Ke3 KeJIreH iIIKi
HYKTECIHEH OHBIH KaObIpFasiapblHa JCHIHT1 apaKallbIKTHIKTAp KOCHIHIBICHIH
TaOBIHIAP.

ABCD Tik TepTOYpBIIBIHEIH ayJaHbl 24 @ B p
cMm-re TeH. P Hykreci — BC KaObIprachl- f

HBIH opTacel, LZAPD=90° (4-cyper). Tik
TOPTOYPHIIITHIH KaObIpFalapblH TaObIH-
aap.

Erep TepTOYpHIITHIH AMAaroHaIbAAPHI
TeH Oolica KOHE oylap  KUBLIBICY
HYKTECiHJE€ TeH ekire OemiHce, Oy
TOPTOYPHILI TIK TOPTOYPHIIT OOJATHIHBIH JIEIICHIED.

[MapaenorpaMHbIH KaObIpraapsl 4 ¢M xoHE 7 ¢M. byl mapaienorpaMHbIH
nuaroHasbaapel: 1) 12 cmkoHe 5 cm; 2) 10 cm xoHe 3 cM 0oyl MyMKiH Oe?
Tix TepTOYpHIITHIH aynaHbl 42 cM, an KaObIpraJapbIHbIH Oipl eKiHII Ka-
ObIpracbIHaH eKi ece yikeH. Tik TepTOyphIITHIH KaObIpFaaapblH TaObIHIAD.
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( 5-6. POMB IIEH KBAIPATTBIH KACUETTEPI ))

1. Pom0 :xoHe OHBIH KacueTTepi.

CAancraMa. Kabvipeanaper mey napannenocpamm pomé oen amanaowi (1-cypem,). )

PoM0 minriHzai mapanienorpaMHbIH Kallbl KACUETTEPIHEH ThIC TOMEHJET1
KacuerTepi ze 6ap:
Teopema.
PoMOBIHBIH IMArOHAJILAAPHI 632Pa MePHEeHANKYJISAP KIHE POMOBIHBIH
OypHIIITAPBIH TEH eKire 0eJei.

Hanenoey. ABCD pom0 6epinren 601chH (2- cypeT). O — OHBIH AHarOHATbIAPhIH
KusIThIH HYKTE. AC L BD *oHe op0ip IuaroHaib pPOMOBIHBIH COHKeC OYpPBIIITApbIH
TeH eKire OeseTiHaITiH (MbIcansl, ZBAC=£ZDAC) nonenneimis.

PomMObIHBIH anbIKTaMachk! OoiibiHIma AB =AD, coHabIKTaH BAD ymOyphIiibl
TeH Oyiipai. Pom0 mapannenorpamMM OOJFaHIBIKTaH, OHBIH JUArOHAJIbIAPHI
KUBLIBICY HYKTECiHAE TeH ekire Oemineni, sran BO=0D. [demex, 4AO0—TeH
Oy#ipni BAD ymOypbeIITelH Mearnanacel. TeH Oyiipii YOy phIIITEH KacHETI
OOlBIHINIA OHBIH TaOaHBIHA KYPri3iJIreH MeuaHa opi OuccexTpuca, opi OMIKTIK
6onanel. Conabiktan, AC L BD xone £BAC=2ZDAC. OcbIHBI JoNeIIey Tanan
eTUITEH elIl.

I-ecen. ABCD pomObIHBIH BD nuaronaini KaObIpracbIMeH 35°-TBIK Oy phIII
kacaipl. OHBIH OYpBIIITAPbIH TAOBIHAAD.

Hlewyi. ZABD = 35° nenik (3-cyper). Ounaii xxargaiina ZCBD = 35°
(poMOTHIH KacueTTepiHe opait) 6omanel. LABC =2 LABD = 2:35°= 70°,
ZADC = ZABC = 70° (napamienorpaMHbIH 2-KacueTine opaii), £DAB = 180°-
— ZABC (napamienorpaMHuslH, 1-kacuerine opaif). lemek, £DAB = 180°—70°
= 110°, LZBCD =4DAB = 110° (mapanierorpaMHbiH, 2-KacHUeTiHe opaii).
Kayaow: 70°, 110°, 70°, 110°.

2-ecern. Op TYpIi pOMOBUIAP/IBIH, IEPUMETPIIEP] TEH OOTYbI MYMKiH 0c?

Hlewyi. TlepumeTpraepi TeH poMObUTap Oip-OipiHEeH OYpHIITaApBIMEH €peK-
mieneHin typaasl. Erep poMObIHBIH cyiip OypermTapsl: 1) 40° -ka TeH Oosca,
oHJa e3re OyphITapsl Aa coiikecinme 140°, 40°, 140° Gomansr, 2) 15° -ka Teq

(@ B , c| @ B , c |B \ C @\
A Il D / ‘\
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(4) 8 , C B c (s) B

- EN

| AB=BC=CD =D4 |

FA=FB =FC =
= FD = 90° 0
= , r D
A a D A 2 D AC=BD, AC_LBD

Oosca, oHma e3re OypsIITaphl Jga coiikecinme 165°, 15°, 165° Oomanp! T.c.C.
Conpaii-ak cyiip OYpBIIITEIH OpHBIHA OacKa TYPIIi IOFall OYPBIITAPbI 1a alyFa
oonanel. Kayabwvr: Vo, MyMKiH.

2. KBagpar ’oHe OHbIH KacueTTepi.

AubIkTama. Baprvix Kabvipeanapsl mey mik mopmoypuliiu Keaopam oen
amanaowl.

KBaapar nen poMObIHBIH aHbIKTaMmallapblHaH KBaJpaT OYpHIIITAPHl TiK
OonraH poMObIIaH TYPATHIHIBIFBI KeJil wbiFaasl (4-a cypet). KBagpar — opi
napaJuiesiorpaMm, opi TiK TOPTOYPHIII, opi poMO OOJIFaHABIKTaH, OyJIapabIH
OapibIK KacueTTepine ne. KBaaparThiH HET13T1 KACUETTEPIH KENTipeMis:

1. KBagparTbiH 0apibIK OYpbIIITAPBI TIK.

2. KBagpaTThIH INAroHAJIbAAPHI 63apa TeH.

3. KBaapaTThIH ANAroHAJbLAAPHI 03apa NePHEHIUKYJISIP KIHe KHBLIBICY
HYKTeCiH/Je KaK 0eJliHeli, COHbIMEH KAaTap KBAJAPATThIH OYPHIIITAPbIH TE€H
ekire 0eJeni (4-6 cyper).

Ochl KacueTTep/i 63 OETIHMEH eI/ Ie.

3-ecen. Erep poMOTBIH IuaroHagbaapsl TeH 0oJjica, oHJA OYHIali pOMOTHIH
KBaJIpaT €KeHiH JdJeNACHAeD.

onenoey. Pom6 mapasienorpamMm OOJIFaHIBIKTaH, TIK TOPTOYPHIITHIH Oel-
riiepine opail AMaroHagbAapsl TeH OONFaH POMOTHIH TiK TOPTOYPHIII EKEeHi
KeJIm mbiFaapl. Jlemek, om — KBajapar.

4-ecen. TepTOYPHIITHIH IUATOHANIBIAPHI MEPICHIUKYISAP JKOHE ©3apa
0ip-OipimeH TeH. by TepTOypsin kBagpaT 601a ma?

Ulewyi: EcenTiH MAapThIH KaHAFaTTaHIBIPATbIH TOPTOYPHIITAP/bIH Oi-
peyi S-cyperte OeiiHenenren. OHpa auaroHajibIapAblH Oipeyl TeH ekire
OemiHTeH. OHTCe Je Oy KBaApPATTHIH 2-KACHUETIH JKOHE 3-KAaCHUETIHAE KeJTi-
piireH mapTTHIH Oip O6MiriH, SIFHU ©3apa NMEePIeHIUKYISIPIBIK MapThIH FaHa
KaHaraTTaHabIpabl. KenTipunim oThIpFaH JKaFmaija TeK JIHarOHabIapIblH
Oipeyi FaHa TeH ekire OeliHTeH, coJl ceOenTi OyJl TepTOYpHIIT KBajapar Ooja
anmaiiasl. benrini Oip >karmaiija TOPTOYPHIIITHIH €Ki AMArOHANl /i€ KUBLIBICY
HYKTECIHJIE TeH ekire OemiHyl MyMKiH. Tek con »karaaiiia FaHa TOPTOYPHIII
KkBajpat Oona ananel. HKayadwi: TepTOYpHIIT KBagpaT O0IyHI HIAPT EMEC.
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N)

Cypakmap, ecenmep MeH mancolpmanap

) —

1) Pom6 nerenimi3 He? POMOTBIH KaCHETTEpiH ailT.

2) KBagpar nen HeHi aiitaabl? OHBIH KaCUETTEPIH AlT.

3) KBagparka: 1) «mapamnenorpamMmm»; 2) «pom0; 3) «Tik TepTOYpHII»
TYCIHIT1 OOMBIHIIIA aHBIKTaMa Oep.

KBanpatteig kaObipracer 20 cM-re TeH. J(naroHanbaapbIHBIH KHBLUTBICY HYK-
TeciHeH KaObIpFraJapbIHbIH OipeyiHe NeHiHT1 KallbIKTHIKTHI Tall.

. ABCD poMOBICBIHBIH KaObIprachl 24 cM-re, an A Oypeimsl 30° -ka TeH. D

ToOeCiHeH OFaH Kapama-Kapchl AD KaObIp-

@ B C| fachlHa JEWIHT1 KaIIBIKTHIKTHI TaOBIHIAD

(6-cypert). bac opeiHmapra colikec caHaap/ bl
KOUBIHAAP.

30° Llewyi: B nykrecineH AD Ty3yiHe Je-

-
PD HIHTT  KaIIbIKTHIK B HykTeciHeH con

o .

10.

11.

12.

13.

TY3yre TYCIpUITEH  MNepHeHAUKYISPIABIH
Y3BIH/BIFbIHA, siFHE BP KeciHmiCiHIH Y3bIHABIFIHA TeH. ABP yIOyphIIbIH
Kapacteipaiiblk. Ouna ZAPB = ...°, LA = ..°, AB = ... . Onpnaii xarnaiina
BP=0,5-..= 0,5-...= ... (c™m) (...° -TBIK OYPBIIITHIH KapCBHICHIHIA JKaTKaH
KaTeTTiH KacueTine opail). AKayaowi: BP = ... cm.

1) (IIpaxmukanvix mancvipma). 1) Exi TeH ymOypbinran; 2) Tept TeH yuOy-
pBIITAH Kanaiiia poMO >KOHE KBAJApaT xkacayra Oonaabl? bapiblK bIKTHMAI
HIenTiMIep Il KopceTiHIep.

Ten Oy#iipai Tik OypbIITHl YIIOYPBIITHIH 11I1HE KBaApaT cajiblHFaH. OHBIH
ekl Te0eci TUMOTeHy3a/1a, all KaJlFaH eKeyl KaTeTTep/e *KaTtaasl. Erep rumo-
TeHy3aHbIH 21 cM-Te TeH eKeHi Oenrii 0oJica, KBaJpaTThlH KaObIpFaaapbiH
TaOBIHIAP.

PoMOBIHBIH TUaroHanbIapbl MEH KaObIpFallapbl apacklHaa Maina OonraH Oy-
PBIIITAP/IBIH KATHIHACKHI 2 : 7 KaThIHACKIHAM. POMOBIHBIH OYpHITIITAPBIH TaIl.
KBagpar kaObIpranapbIHBIH OpTachl OipiHEH COH Oipi KHBUIBICKAH TY3Y
KEeCIHIEpIMEH TYTaCThIpbUICA, KaHAal MilIiH maiiga 6onaas?

PomOBIHBIH OapibIK OMIKTIKTEp1 ©3apa TeH CKEHIH JJIeT/IC.
TepTOypeiThIH KaObipranapsl 2 : 4 : 5 : 7 KaTblHACTapbIHAA, all ayJaHbI
108 cm-re TeH. Ochl TOPTOYPHIITHIH KaObIpFanIapblH TaOBIHAAP.
Bypeimtapeiabsig 6ipeyi 60 ©, ki AuaroHamiHiH Y3bIHABIFE 16 cM Oona-
TBIH POMOBIHBIH IEPUMETPIH TaIl.

POMOBIHBIH: TUarOHAIIBIAPBI OPTACKIH/IA TY31ITEH OYPHIITAP/IBIH KATHIHACHI
4:5-xe TeH. POMOBIHBIH OYpHIIITApBIH TAIl.

Tik TepTOYpHINTHIH Y3BIHIABIFEI 32 cM, an eHl 28 cMm-re TeH. Ochl TiK
TOPTOYPHIIITHIH EPUMETPIHE T€H KBaAPaTThIH KaOBIPFAChIH Tall.
TepTOypbIITEIH €H Kimli KaObIpFackl 5 cM-Te TeH, KalfaH KaObIprana-
PBIHBIH OPKAHCBICHI aJIBIHFBICBIHA COMKeC Typae 2 cMm-re yinkeH. Ocbl
TOPTOYPHIIITHIH IEPUMETPiH TaObIHIAD.
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(1 7-8. TPAIELIUS )KOHE OHbIH KACUETTEPI D

1. TpaneuusinbIH aHBIKTAMAJIAPLL. bisre MomiM OonFaHBIHIAHN, Ke3 Kel-
reH Mapajuienorpamja €Ki Ky napajienab KaObipranap Oonaabl. Enai 613 Tek
O1p JKyI napasuienb KaObIpFaibl TOPTOYPHIIITAPbl FaHA KAPACThIPAMBI3.

l-anbikTama. Exi Kabwvipeacwl napainens, e32e eKi Kabblpeacbl napaniens
[eMec mepmoypviui mpaneyus oen amanaovl. ]

TpanenusiHpIH MMapajuiesib KaObIprajapbl — OHBIH mabaHOapul, an mapal-
JIeNb eMec KaObIpranapsl — Oyuipiepi nen aranaapl. 1-cyperreri ABCD tpamne-
nusiceiana AD xone BC kaOwipranapsl — mabandap, an AB xone CD kabbip-
Fanapbl — Oyuipiep OOJBIN CaHAJIAMBI.

2-aubikTama. Kabvipeanapvinsiy Oipeyi mabanvina nepneHoOuxyisp Oon2am
mpaneyusi miK Oypvluimol mpaneuus oen amanaost (2-Cyper).

3-aubikTama. byiip xabwipzanapvl mey Oonean mpaneyusi med, Oyuipni
mpaneyus oen amanaowl.

3-cyperre TeH Oyiipai ABCD tpanenusce 6eitnenenren: AB = CD.
2. Tpaneuusinsin Oenrinepi. Exagi ABCD TepTOYpHIIBIHEIH Tpanenus
00Tyl YIIIH KaHJ1all IapTTapAbl KaHAFaTTaHABIPATHIHBIH KapacThIpalbIK.
Teopema

Erep ToeprOyphIUTHIH 0ip KaFblHA ayBITKbIFAH €Ki OYpPBIIITBHIH KO-
cbIHABbICHI 180°-Ka TeH k9He OFaH chIfailjiac KaObIpPFajlapFa KaHACKAH
eki OypbIIbIHBIH KochbIHABICHI 180°-TaH e3remeney 6oJica, OyHaail Tept-
Oypwlll mpaneyus 060Jaabl.

Ionenoey. ABCD teprOypeimbiHga: LA+ /B =180°, LA +£D # 180°
6onceH. Enni ABCD TepTOYpHIIIBIHEIH Tpaeysi €KeHIH JoJIeTIeMi3.

bipinmigen, 6ip Kyn Kapama-Kapchl KaObIpranapablH Oip-OipiHe mapaiiesnb
exenin kepceremis. 4B, BC (l,) sxone AD (l,) Tysynepin xyprizemis (4-cyper).
[Maptka opait ZA+~£B=180°, onaii 6onca, AD xone BC ty3ynepi mapamenbaik
Oenrinepi OoiibIHIIA ©3apa napaiensb 6onansl. (Exi a xoHe 6 Ty3yaepiH yIiHIIi
€ TY3yl KUbIIl ©TKEH/Ie, 11Kl Oip Tebesni OypbIuTapaAbH KOChIHABICH 180°-Ka TeH
Oosca, OyJ1 JKarana a skoHe O Ty3yJepi mapaienb 00Iabl.)

[ S — G| (O —
AD ||BC
AB {{DC
=
A D
A D A D
AD men BC— tabannap, 4A: 90°, AB=DC
AB men DC — byitip TiK OyperTe! TeH Oy#ipmi sz;HeHI/IH

KaObIpranap Tpanenuns
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Exinminen, ABCD TepOypbIIbIHBIH KaidFaH €Ki KaObIpFachl Mapasuiesb
emecrtirin kepceremis. Illaptka opait, ZA +ZD#180°, onnait xarnaiina AB
xkone DC xecimmirepi mapamiens Oona amMaiasl (Dexauomiy napaniens
my3yiep mypaivl 5-aKCUOMACHIHA Opail, SAeHU My3yaep NapaiienbOiciHiy
muicmi wapmul opvinoanaowt). Jlemexk, ABCD TepTOyYphIIIbI Tpanerus 0oJbImn
HIBIKTHL. bi3 OCBIHBI Ionenaeyre THIC elliK.

by Teopemanan ToeMeHIer1 canaap TybIHIANRIBI.

Casnap. TpanenusiHbiH 6ip Oypsimbl 90° Oonca, oHbIH TaFbl 6ip 90°-ThIK
OypbILIBI OONTyFa THIC.

4-anpikTama. IpaneyusHoly mabanoapulHbly OIpiHOe HCAMKAH HYKme-
oen eKiHwli mabanobl KAMMUMbIH my3yee mycipiieen NnepneHOUuKyIap
mpaneyuaHvly Ouikmizi oen amanaovl.

TpanenusHplH TaOaHIApbIHA TEPICHAUKYISP OONFaH Ke3 KEeNreH KeCiH-
JIIHI OHBIH OWIKTIrl peTiHme aimyra Oonaapl. Ke3 kenreH Tpamemnusga Kaa-
FAHBIMBI3IIIA OMIKTIK XKYpri3dyiMisre 6omaasl (5-cyper).

3. Ten OyitipJii TpanenusiHbIH KacHeTi.

Ten Oyitipii ABCD TpanenusicbiH KapacTblpailblk. bynna AD = a — yikeH
tabausl, BC = b — kimn Ttabansl Oonceid. Kimn tabanHeiy B TebecineH BP
OMIKTIK *KYyprizeilik (6-cypert). buikTikTiH P Tabansl AD tabanasl AP xone PD
Kecinauiepre Oee/i.

Teopema.

Ten Oyifipsi TpanenuMsiHbIH A0Faj OYpbIIIbI TOOeCiHEH Kyprisiarexn
OMiKTIK YyJKeH Ta0aHbIH Y3bIHABIKTApPbI Ta0aHIapbl albIPMACBHIHBIH
JKapThICHIHA JKOHEe TA0aAHIAPbI KOCHIHABICHIHBIH KAPTHICHIHA TeH 00.iK-
a-b

5

Honenoey. C tebecinen CFLAD-ubI xyprizemis. TikOypbiutsl ABP xoHe
DCF ywmbypeimitap teH: AB=DC-—mapt Ooiibinma, an BP=CF Goica
BC men AD mnapaniens Ty3ynep apachblHAarbl KaUIBIKTBIK OOJIFaHIIBIKTAH.
YmOyperurap teHairinen AP=FD kenin mbiranel. Ty3yre mnepneHIuKyIsp
eKi Ty3y es3apa mapamiens Oomaael: BP||CF, eiitkeni, BP1AD, CF_LAD.
[Tapammens  Ty3ylnepAiH apachblHIAFbl KAIIBIKTHIK TEH  OOJFaHIBIKTaH,
BC=PF=b. Jlemex,

r

Tepre GeJiei, AFHN: AP = PD = "szb .

@BI C |1 @__B C____ @ B C
h h h h\h
m I L1 [
Al D |2 A D A P F D
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b _a+b

_ _AD-PF _a-b _ _ _,_a-
AP=FD=20210 ~ 90 PD=AD-AP=a-""=2

Ceitrin, AP = a2 b wone PD = aTer ekeH. Teopema maseIeH Il

1-ecen. Ten Oyiiipmi TpanenusHbIH TaOaHBIHAAFBI OYpPBIITAPBI TEH €KEeHiH
JIONENACHED.

Hlewyi. ABCD — teH Oyiiipni tpaneuus, ssshu AB =DC xane AD || BC.
Ten Oyiipai tpaneuussHelH AD >xoHe BC TabaHmapblHAAFBl OYpBIITAP.IbIH
TeHairin ganenaeimiz (LA=«D, «B=«C).

Tpanenususiy noran OypeimrapsiablH (B mMen C) TteGenepineH TabaHbIHA
neprneHauKyasip Ty3y xyprizemiz: BP L AD, CF_LAD (6-cypetke Kapanzap).
Tik Oypeimutel ABP xoHe DCF ymOypeimraper (THmoTeHy3achl MEH KaTeTi
Ootipiama) TeH: AB = DC — maprteiHa opaii, an BP = CF 6onca BC xxone AD
napasuiesb Ty3yJepi apachlHAarbl KAIIBIKTHIK OOJFaH/BIFbl YILIIH YIIOYPHIIITAp
Tenairined ZA= /D Kemnll HIbIFabl.

A xone B, C xone D Oypouurapsr AD sxone BC mapaniens TYy3yJdepiH
coiikecinie AB xone CD Ty3ynepiHiH KUBII ©TyiHEH maiaa OonraH imki Oip
KaObIprayibl OypeimTap Oonbin Tadbuiaabl. CoHaplkran LA+ /B=180° xoHe
£C+~«D=180°. bynan #/B=~ZC xemnin mbiraipl.

CeiiTin, TeH OyHipiai TpanenusHbIH TaOaHBIHIAFBI OYPBIIITAPHI TEH €KEH:
ZA= 2D xone £B=2C. OcbIHbI io/IeNiey TaIall eTiNreH 60IaThIH.

2-ecen. Ten Oy#ipni TpaneuusHbIH Killi TabaHbl Oyiip KaObIprachbiHa TEH,
an nuaroHaii OyHip KaObIprachlHa TNEpHEeHAMKYIsAp. TpanenusHblH OypbIii-
TapbIH TaIl.

Hlewyi. Tew Oyiipni ABCD Ttpanemusicel Oepinren. Ouma AD||BC,
AB=BC=CD, AC_LCD 6onceix (7-cypet). Ecentin maptsina opaii, AC — TeH
oyiipni ABC ymOypsimisiablH Tabanbl. emek, /BCA=~2ZCAB. bipak £A=«D,
elTKeH1 TeH OyHipii TpaneuusHbIH TaOaHbIHIAFbl OYpHILITApbl TeH O0Iaabl, al
CAD sxone BCA Oypsitrapsl AD || BC men AC KuIOLIBbI TY3T€H iIIKI alKbIII
OypsliTap O0nFaHABIKTaH 3apa TeH, sskiu LCAD = ZBCA.

Hemex, ZA=2/CAD. Ilaptka opaii, ACD — Tik OypBIIITHI, COHABIKTaH
ZCAD+«£D=90°  Gipak «£D=<A, onpaii @ B c
karmaiima — 90°=3ZCAD, memex, LCAD=30°
JKOHE () xKarjainaa «2D=2A=60°,
£C=£B=120°.

Kayaow: LA=,/D=60°, ZB=~£C=120°.

3-ecen. Ten Oyifipmi TpameuusHBIH KaObIp- A D
FajapbIHbIH KaTblHackl 1 @ 1 : 1 : 2 cuakrel 0oi-
cbIH. OChI TpanenusiHbIH OYPHIITAPBIH TaOBIHIAP. B C

Hlewyi. ABCD tpaneuusiceiiga AB = BC = CD
= [ xoHe AD = 2 6onchiH. AD KaObIpFachIHbIH
optacelH P-meH Oenrineiimiz (8-cyper). ABCP
TOPTOYPHIIBIHEIH AP xoHe BC KaObIpramapsl , .
@3apa TeH JKOHE Mmapasiiesb. A P D
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Jlemek, mapauienorpaMHbIH Oenrisiepine opail, OyJ1 TepTOyphII mapasie-
norpamm Oonazabl. Con cebenti PC=A4B=1. PCD ymOypbIlIbIHBIH OapIbIK
KaOwIpranapsl 1-re TeH, conasikTan ZPDC =60°. Consimern ABCD Tparenus-
cermarel ZA=./D= 60° xone «B =2C=120°.

Kayaowv: Z/A=,D=60°, z/B=~2C=120°.

Cypaxkmap, ecenmep mMeH mancolpmanap

)

1) Kanpaii TepTOypbI Tparnenus Jer araiabl?

2) Kannaii tpamnenus: a) TeH OyHipii; 0) TIKOYpBIIITHI Tpanenus Jerm ara-

nanpI?

2. TpamnenusiHbIH TOOECIHEH OTIEreH OMIKTIT OHBI €Ki TiK Tpaneunusra Oesei.
COHBI ChI3BII KOPCET.

3. Tik OypeIIITHI TpaneustHbIH OYilip KaObIpramapbIHbIH apa KaTelHACH! 1 : 2.
TpanenusHbIH €H YJIKEeH OYpBIIIBIH TaObIHAAP.

4. TpaneuustHpiH Tabanmapbl 12 cm xone 20 cM, an Oyiip KaObIprajapsl 4 cM
xoHe 11 cm. Kinr TabaHbIHBIH TOOECIHEH Killli KAOBIPFAChIHA MApaIIeh TY3Y
xyprizired. Ocbl mapasuiesb Ty3y OenreH yIOyphIIThIH MePUMETPIH Tall.

5. AD xone BC Tabanmapst 6ap ABCD tpanenusabiy B xone C OypriimTapbin

Tar, MyHa Z4="75° xxone ZD=55° (9-cyper). boc opslHAapaB! TOATHIP.

Hlewyi. A men B, C men D 6ypsimrap AD men BC mapamens Ty3ynepai
... )KOHE ... KHIOIIbIJIADMEH KUFaH/a Taiia O0iFaH..., COHIbIKTaH LA +/B
=..2 xoHe LC+«D=..° lllapt GoiibiHma £A4=75° xone £D=55° on
Karmanna /B = =..°-/4=.°-.° =.. ° xoue LC=.°-/D=.°--.°
— (o}

N

. Kayaow. /B=..° LC=.2".
B C @ 6. Ten Oyifipii TpamenusiHbIH —CYHIp
OypoITapsiHbIH 0ipi 60°-Ka, Oyiip KaObiprace! 16
cM-re TeH. Erep TabaHoapbeIHBIH KOCBIHIBICHI 38
cM-Te TeH 0oJica, TpareusHbIH TaOaHJapbIH TaIl.
7. Ten  OyHipmi  TpameuMWsHBIH  JIOFaj
OYpHIIIBI TOOECIHEH JKYPri3iireH OWiIKTIK YIKEeH
A D | TtabanbiH 3 cM-Tik koHe 17 cM-NIK KeciHailepre
6eneni. Ocbl TpaneuusiHbIH TaO0aHAAPBIH Tall.
Ten Oyiiipai TpaneUsSHBIH AMArOHAIBAAPHI TEH EKeHIH JQJIeIIe.
Tpanenusina: 1) ymr Tik OypbIITHIH; 2) yiI cyilip OypbIIThIH; 3) yul Oy-
PHIIITHIH, KOChIHABICH 180°-ka TeH Oona ama Ma? JKayanTapblHIbI He-
ri3AeHIe.
10. Tix OypeIUTHl TpameUMSHbIH €H YJIKEH >XKOHE €H Killll OYpbIIITapbIHbIH
KaTblHAChl 5 : 4 -ke TeH. Ocbl TpaneuusHblH OypbIlITapblH TaObIHIAD.
11. ABCD TtpanenusicblHbIH Kimri TabaHel 6 cMm-re, ABE YIIOYpBIIIBIHBIH
(BE||CD) nepumeTtpi 36 cM-re TeH. Ochl TparnelusHbIH IepUMETPIH TaObIHIap.
12. Ten OyHipmi TpamnenusHbIH JHAaroHall JOFajl OYpBINILIH TEH eKire Oe-
neni. TpanmeuusHsiH Tabangapel 10 cm xone 20 cMm. OHBIH IEepUMETpPiH
TaOBIHAP.

© %
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§ 2. | ®AJEC TEOPEMACHI KOHE OHBIH KOJJIAHBLTYBI

( 9. ®PAJIEC TEOPEMACBI )

Teopema.
Erep OyppiuTeiH Ka0bIpFaJapbIH KHBI OTETiH MapaJuie/ib Ty3yJIep OHbIH
0ip KaObIpFachbIHAH TEeH KeCiHIlJIep KUbII TYceTiH 00Jica, OHAA OJ1 TY3yJiep
OypBIIITHIH eKiHIII Ka0bIPFACHIHAH /12 TEH KeCiHAiIep KMbII Tyce/i.

Jlonendey. O OypeIITHIH ToOECiHEH OacTam
KaObIpFaa (a coynene) o3apa TeH A A,, xoHe AA;
KeciHIepre O6JIIHIeH XKoHE OJIap/IbIH YIITaphl (A,
A,, As,) apkpuibl exiHini KaObipranbl (D coymneHi)
B, By Bs, ... HYKTENEepae kutombl A;By, A,B,, AsB;
napaiiesib Ty3yJIep )KyprizuireH 0omiceiH (1- cyper).

Enni maiina 6onran B,B,, B,B; xecinninepnin
e3apa TeHIIriH, erep A,A, = AA; Oonca, B,B,=
B,B; GonarbIHbIH 19711 1e1Mi3.

By ymiin B, HykTeciHeH a caysere napasienb
CD Ttysyin xyprizemis (2-cyper). byn tysy A B,
xoHe A,B, Tysymepimen codikec Typme C kome
D HykrenepiHIe KUBUIBICCHIH. AlCBzA2 JKOHE
A,B,.DA, TeprOypbiiTapel —  HapajieaorpaMm
(aHBIKTAMachlHa ~ Opai),  OUTKeHI  OJapAbIH
Kapama-Kapchl ~KaObIprajapbl, IIapThiHA JKOHE
JKacayblHa opai, mapamienb 6onbin Tadbutansl. Conapikran A A, =A A, xKoHe
napasuIelorpaMHEbIH KapaMa-Kapchl KaObIpranaphbl Oonranbl cebenri, A A,=CB,
JKOHE A2A3: BZD—J'Iap,Z[aH CB2 = BZD—Fa e 00IaMbI3.

B,B,C xone B,B,D ymoOyprimrapsinna CB,=B,D (monenneyre opait), con-
naii-ak £1=22 (Beprukanb Oypbiurap), £3=24 (A B, xone A,B, mapaniens
Ty3ynep), coHbiMeH Katap CD KuIONIBI KECIHAICIHEH TY3UIreH iIiKi alKbIIl
OyphImTap OOJFAHIBIFBI YIIIIH.

YmlOypelinTap TCHIITIHIH eKiHiIl Oenricine opaii, Oy ymoypsimTap e3apa
TEH; LBlBZC S ZBBBZD. bynan Blez 8283 KEJII IIBIFaIbl.

Conbimen, erep A A,=A,A,6orca, onna B B,=B,B, Gonareiner gonenaenai.
Bi3neH oceIHbI Joneney Tanan eTiireH 0omaThiH.

Eckepry! @anec meopemacswi wiapmuinoa 6ypuliumoly KaObp2aCbIHbIY OPHLIHA
Ke3 KelleeH eKi my3y0i any2a 601advl, COHOLIKMAH 0d MeOPeMAaHbIH KOPbIMbIHObLCHL
con Kyuinoe Kana bepeoi.

Cannap. bepinren eki Ty3ylai KuUbI OTKeH :KdHe Oip Ty3y/leH TeH
KecCiHALIep KubIN TYCipeTiH mapaJjuiesb Ty3yJep eKiHIIi Ty3yJdeH e TeH
KeciHal1ep KubIN Tycei.

23



I-ecen. (Kecinoini mey 6Geonikke 6eny.) bepinren AB xecinmiciH TeH N
OeJtikke OeiHIep.

Hlewyi. AB kecinai Oepinren. OnHbl TeH N Oeiikke Oenydl Kepceremis.
A nmykrenen AB Ty3yme karmaiiteiH AC coyneHi KyprizeMi3 KOHE OHJa
A mykrenen Oactanm N T1eH AA;, AA;, AA; ..., A_A, KeciHauIepai, sSFHA
Oepinren AB keciHIiHI ecenTiH IIapThiHA Kapai Hemle Oejikke Oeiy KakeT
Oonca, coHIa TeH Kecini canambis (3- cyper, N = 6). Coman con A B Ty3yni

Kyprizemis (A, HYKT€ — COHFbI KECIHAIHIH COHBbI) x)oHe A, A, A, ..., A |
HYKTenep apkpuibl A,B Ty3yre mapamiens Ty3yaep kyprizemi3. byi tysynep
AB xecinnini Bi, Bz, Bs, ..., B,_; HykTenmepinge Kusiabl skoHe oHbl dajec

Teopemackl OoWbIHIIA TeH N Oelikke Oeei:
AB =BB,=..=B _B.

JleMek, ke3 KelreH KeCiHIHI KajaraHblHIIA TEH Oejikrepre Oemyre
Oonazpl.

2-ecen. ABC ymOypoibiHbIH BC KaOBIPFAachl TEH TOPT KECIHIIre OOIIHTCH
XKoHE O6JIiHy HYKTelepi apKbUIbl Y3BIHABIFEI 18 cM-Te TeH 4B KaObIprachiHa
napajuieNib Ty3yJep Kyprizumred. Ocbl TY3yJepAiH yIIOYphIII iITiHIe KaJFaH
KeCIHIePiHIH Y3bIHABIFBIH TAOBIHIAP.

bepinceni: #ABC-na:

BB,=B,B,=B,B,=B.,C, AB=18 cm; B,C,||B,C,||B,C,|AB.

Taby xepex: B,C,, B,C,, B,C, (4-cyper).

Llewyi. 1) A B,||A,B,[|AB, || AC eTkizemis.

2) ®danec TeopemMachiHa Opaif:

AA =AA=AA=AB=AB:4=18:4=4,5 (cm).

2) Anpikramara opaii AA,B,C, TepTOYpBILIBI — MapaiesorpaMm , OUTKeHi
AA ||C,B, (mapTeina opaif) sxone A B, ||AC, (sxacamybiHa opaif).

Hemek, AA, =C B,=4,5 (cm).

3) Anbikramara opaii, AA,B,C, TopTOYpHILIbI — NapaienorpaMm, OUTKEHi
AA,||C,B, (mapteina opaii) ;xone AB,||AC, (kacamysina opait). Jlemex,

AA,=C,B,=2AA =2-4,5=9 (cm).
4) Anpikramaceina opaii, AA,B,C, TepTOYphIIIbI — mapauiesorpamMmm, ouT-
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keni AA ||C,B, (mwapreina opaif) xone AB,||AC, (xacamysina opaif). Jlemex,
AA,=CB,=3AA =3-4,5=13,5 (cm).

Kayaow: CB,=4,5cm, CB,=9cm, CB =13,5cm.

Cypaxkmap, ecenmep men mancoipmanap

20l N

. bepineen: 2a0 b,OA=AA =A A,=AA,=A

1) ®anec TeopeMachiH alThIHIAD.
2) ®anec TeopeMachl TeK OYPHINITAp YIIiH FaHa OPBIHABI Ma?
3) Bepinren kecinzi Kanaiima n OeJikke TeH OemiHeai?

. (IIpaxmuxaneix mancvipma). LIupKyinb MEH CBhI3FBILITHI MalajgaHa OTHIPHIIL,

oepinren AB kecinnini: 1) exi; 2) ymr; 3) anter; 4) xketi TeH Oeikke 0e-
JHTED.

bepineen: «A, AB=BD=7 cm, BC||DE, CE=5 cm (5-cyper).

Taby xepex: AC.

3A4’
AB||AB,||AB,||AB.[|AB, OB,=8 cm (6-cyper).

Taby kepex: OB,, OB, OB,.

ABCD mnanamnenorpambiaga M nHykreci — BC xaObipranbiH, N HykTeci
AD xa6sipransiH optackl. BN sxone MD ty3ynepi napamienorpamubiy AC
JMaroHaJiiH TeHeH yiu Oesikke 6emeTiHiH qonenaeHaep (7-cyper).

ABCD Ttpanenmsiceiana B Tebeci apkplisl CD kaObipracbiHa napamieins BK
TY3Yl1 XKypri3uireH (8-cyper).

1) KBCD — mapasenorpaMm eKeHiH JdJeNAeHIep.

2) Erep BC=4 cm, P, =11 cm Gonca, onna tpane-

[USHBIH IEPUMETPIH TaOBIHIAD.

[lupKyab MEH CBI3FBINITHI MaiAalaHbIl, OepiireH
AB xecingicin: 1) Tept; 2) Oec TeH OemikTepre 6e-
JiHaep.

a||b exeni Gemrimi. 9-cyperre Gepinren momimer- |A K D
Tep/li maianaHbI, X-Ti TAOBIHIAP.
Bepineen: #aOb, OA=AA =A A,=A A=A

@ B C

A

34

AB||AB ||AB,||AB.||AB, OB,-B.B,=18cm 3
(6-cypeTke KapaHaap). 3 >
Taby kepex: OB, OB,, OB3. 4 3 b
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10-11. YIHBYPBILITBHIH OPTA CbI3bIFBIHBIH KACHUETI.
TPAIIELIMS OPTA CbI3bIFBIHBIH KACHUETI

1. YmOypbIITBIH OPTA ChI3BIFBIHBIH KaCHETI.

AHBIKTAMA. Yuobypviuimoly exi KaOblpeacbiHbl OPMAIApblH KOCAMbIH
KeCiHOIHI yulOYpuluimsly OPMa cbl3vlebl 0en amaiobl.

ABC ymoypsimuta AD = DB xone CE = EB Goncein, onna DE opTa ChI3bIFBI
6onansl (aHbiKTama OoibiHIna). DE opta cei3birsina kaparanga AC kaObipra
mabanwvl nien atanansl (1-cypert). Ke3 kenreH ymoOypsIIITHIH YIII OPTa ChI3BIFBI
6onazsl (2-cyper).

1-Teopema.
YmoypsIThIH OepijireH eKi KaObIPFaChIHbIH OPTAJIAPbIH KOCATHIH OPTA
ChI3BIFbI OHBIH YIIiHIII KA0OBIPFAaChIHA MaPaJLJie/ib KOHE OHBIH KAPTHICHIHA
TeH 00J1abl.

bepineen: AABC na: AD = DB xxone CE = EB, DE opra ce3BIK (3-cyper).

Honenoey kepex: 1) DE ||AC; 2) DE = %AC.

Honenoey. 1) DE xecinni ABC ymOYpBIIIBIHBIH OpTa CHI3BIFBI OOJICHIH.
D nmyxreci apkpuisl AC KaObIpFachliHA Mapayiielib TY3y XKyprizemis. bys Ty3y
danec TeopemacsiHa opaii BC keciniHi opracsiHad Kubln eteni, sskHu DE opra
CBI3BIFBIH ©31HE KaNThII anajbl. XKacamysiHa opaii DE || AC.

2) Enni EF opra CBI3BIFBIH KYprizeilik. l-Oamra nonengeHyiHe opaw,
on AB xaOblpraceiHa mapaiens Oonaasl: FEF || AB, oynan EF || AD.
ADEF TepTOyphIIIBIHBIH KapaMa-Kapchl KaObIprajapbl e3apa mapalijielb
OonFaHIBIKTaH, COHJAAN-aK aHbIKTaMara opail, mnapasuiesorpamMm OoJajbl.
[TapannenorpamHubiH Kacuertepine opait DE = AF, ®@anec TeopeMachiHa Opai,

AF = FC 6onraunsikran, DE = %AC . Teopema monenmeni.

1-ecen. YmoOypbIITHIH HepuMeTpi p-re TeH. Tebenepi Gepinaren KaObipra-
JapBbIHBIH OPTACBIHAFbI YIIOYPHIITHIH IEPUMETPIiH TaObIHIAP.

~
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Hlewyi. Tlalima OGonfaH YmOYpPBINITHIH KaObIpramapel OepiireH ymiOy-
PBILITHIH OpPTa CHI3BIKTAphl Oonanbl (2-cypet). Jlemek, omap coiikec KaObIp-
FaJIapbIHBIH JKapThicbiHa TeH. Conl cebenti 13AeCTipislin >KaTKaH MepUMETP
OepinreH ymoyphlIi MEPUMETPIHIH KAPTHICHIHA TSH OOJaIbI:

P.e-=DE+EF+FD=0,5(AC++AB+BC)=0,5 p. Kayaowi: 0,5 p.

2. Tpanenusi opTa ChI3bIFBIHBIH KACHETI.

AunbikTama. Tpaneyusinoly Oyiip Kabbip2aiapvlHbly OPMACbLIH KOCAMbIH
KeCiHOl mpaneyusHbly OPMa covl3vl2bl 0en amanaobl.

ABCD Ttpanenus 6epinren 60iceiH, onaa AD xone BC— TpanenusiHbIH Ta-
6annapsel; AB sxone DC onbiH Oyilip kaObipranapsl, E xone F nykrenep Oy#ip
KaObIpFaJlapbIHBIH OpTanapbl OoyceiH (4-cypeT). MyHnna EF — tpanenusubig
OpTa ChI3BIFBI 0OJIATBI.

2-Teopema
TpaneuusiHbIH OPTa ChI3bIFbI OHBIH Ta0aHIAPbIHA NapaJlielib KIHe
0JIAPJBIH KaPbIM KOCBIHABICHIHA TeH 00J1a/bl.

lonendey. EF Ttabangapsl AD xone BC
B C

6onran ABCD TpanenusCbIHbIH OPTa ChI3bIFBI @
6onceH nenik (AD ||BC). BF Ty3yiH xyprizemi3
1e, OHbIH A D Ty3yiMeH KHBLIBICATHIH HYKTECIH
P nen 6enrineitmiz (5-cypet). YmoOypseimrap E F
TEHJITIHIH eKiHmi Oenricine opai, BCF
xoHe PDF ymoOypoimtapsl TeH (CF = DF
mapThl OolipiHma £1= = £2 — BepTHKanb | p D
OypeimTap xoHe L3 = Z4 — xoHe AD
napa’juiens Ty3yJepi MeH CD KHIOUIbI TY3reH
1K1 alfKBITT Oy pBITIITAp OONFAHIBIFBI CEOeNTi).
Byn ymOypeiitapiblH TEHAIT 1 HEH KaObIpraiap
TEH JETreH KOPBITBIHIBI WbIFanbl: Bf = PF
soHe BC = DP. ]Jlemek, TpaneuusHbiy EF
OpTa ChI3BIFBI — A BP yIOYPHIIIBIHBIH Ja OpTa
CBI3BIFBI €KEeH. YIIOYPHIII OPTa CHI3BIFBIHBIH

A D 2]

KacueTine opaii: EF | AP sxone EF = %AP KeJTin
meiFansl. AD||BC Oonransl yinin EF exi TabaHFa Ja mapaiens 00iaabl )KoHe

0J1 TOMEHET1/1el opHeKTeNyl MYMKiH EF = %AP = %(AD + DP) = %(AD + BC).

Hemek, EF || AD || BC sxone EF = %(AD + BC) . Teopema nonennenmi.

Canpap. TpaneuusinblH Oyilip KaObIPpFACBIHBIH OPTACHIHAH OTETiH
JKOHe Ta0aHIapbIHA NMapaJuiesb 00JaThbIH TY3y eKiHli Oyiip KaObIpFaHbI
TeH eKire 0oJieni.

ByHnsb1 e31epiH nepbec nomenaeHaep.
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5

Cypakmap, ecenmep meHn mancolpmanap

L

1) YmOypeITEIH OpTa CHI3BIFHI ACT HEH1 alTaabl?
2) YwOypsliiTa Hellle opTa ChI3bIK callyFa 0omaibl?
Y mOypeIIThIH KaObIpFasapel 5 cM, 7 cM koHe 11 cm-re TeH. TebGenepi
OChl YHIOYpBHIII KaObIpFaJapblHBIH OPTAChIHAA >KAaTaTblH YIIOYPBIIITHIH
KaObIpFasapbiH TaObIHAAP.
Y Oy phIIIITEIH OpTa CHI3BIKTAPBEI 6 CM, 7 CM XKoHE 9 cM-Te TeH OoJaThiH
YIIOYPBIITHIH KaObIpFaapbiH TaOBIHAAD.

4. TpaneuustHplH ~ AMAroHadbAApPhl  OHBIH

@ B C

| opra ce3biFel EF-Ti E TeOecinen Gacram 5 cMm, 7

CM oHe 4 cM-JIK KeciHaiiaepre Oemnemi (6-cyper).

TpaneuustHpIH TabaHAPBIH TaOBIHAP.

E F 5. ABC  ymOypsIibl  KaOBIPFaIapbIHBIH
T OpKAMCHICBI VI TEH KEeCIHIIre OOIHTeH KOoHEe

OeJliHy HYKTeJlepl KECIHIUIEPMEH TYTACTHIPBUIFaH.

ABC ymOypbIIbIHBIH NEPUMETPl p-re TeH Oolca,
J7T-cyperre maiina OOJFaH MIIIHHIH [EPUMETPIH

o ®

10.

11.

12.

TaOBIHIAP.
Tpaneuustusig Tabangapel: 1) 4,5 am xoue 8,2 am-re; 2) 9 cm xkonHe 21
cM-Te TeH. OHBIH OpTa ChI3BIFBIHBIH Y3bIHIBIFBI KaHIIIa 00IaIbI?
ABCD Ttpanenusiceinna (8-cyper) EF kecinmici CD kaOwipraceina mapaii-
nens, an E Hykreci — AB-HbIH optacel. EF = (,5CD exeHiH nanenaexaep.
9-cypertTeri 6enrici3 Y3bIHIBIKTHI €CENTEHIEP.
TpanenustHbIH AHUaroHadbAapbl OHBIH OPTa CHI3BIFBIH OPKAMCHICHL 6 CM-ITIIK
kecigautepre Oeneni. Ockl TpanenussHbIH TabaHIapbIH TAOBIHAAP.
Ten OyHipmi TpaneuusiHbIH Y3BIHIBIFBI 6 CM-T€ TE€H IUaroHali TabaHbIMEH
60°-ThIK OypHbIII x)acaiiapl. TpaneusHbIH OpTa ChI3BIFBIH TAOBIHIAP.
TpanenusiHpIH YJIKeH Ta0aHbI Kilri TabaHbIHAH 3 ece YIKEH KOHE OHBIH
opTta cbI3bIFbl 20 cM-Tre TeH. TpaneuusHbIH TabaHAapbIH TaOBIHIAP.
Tpaneuustasig nepumetpi 40 cMm-re, an mapasienb eMec KaObIpralapblHbIH
KOCBIHABICHI 16 cM-re TeH. OChI TpaneursHbIH OpTa ChI3BIFBIH TAOBIHIAP.

)
B ©

£
e y
zZ
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L Taby kepex: X, Y, Z.
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( 12. MIPAKTUKAJIBIK KATTBIF YJIAP )KOHE KOJLJJIAHY )

3epTTeyre apHaJIFaH ecenrep.

1-ecen. KaOpIpranapbsIHBIH caHbl N OOJIFaH KOMOYPHIIITHI CABIHIAD JKOHE
OHBIH JUaroHajdbIaapbiH Kyprizigaep. Oumga: 1) n=35; 2)n=7; 3) n=_§8. Ken-
OypBIIITBIH TYpIli JuaroHanbaapbibeiH canbi (d ) ecentey gopmynacein oiina-
HBII TaObIHJAP. p .

Hlewyi. 1) n=5. A tebecinen 2 AC xone 4D, @ B
B Tebecinen 2 BD xone BE nuaroHaibaapel mibFasl /MC
xkoHe T.0. KemOypbeimuteiH Oec TeOecCiHIH opKaii- A
CBICBIHAH 2-€yJIeH TuaroHab ubiraasl (1-cyper).

bynan nenec GecOyphImTapasiH opoip TeOeciHeH
IIBIKKAH TUaroHallbJapbl CAHBIHBIH KaObIpFajapbl ca-
HbIHAH 3-eyre a3/bIFbl, SFHU 5 — 3 = 2-re TeH eKeHi D
KeJiN MbIFaabl. bapiblk TeOenepleH IMIbIKKAaH aua-
TOHAJIBJAP CaHbIH Taly YIIiH KaObIpFajIapiblH CAHBIH E
2-re keberTemiz: 5-(5-3)=5-2=10. - 7

byn kebeiitinaige opOip nuaroHanb €Ki pPeTTeH ecemke aiblHFaH. bipak
AC xone CA, BD xone DB 1.6. — Oip auaroHanbAiH €Ki Typii OenriieHyi
OonbIn TaObLIAABI, SFHU OJIap KaHa auaroHanpaap emec. Con ceGenTi MbIKKaH
KOOCUTIHIHI 2-Te 0OIiM, TYpii AMaroHaIbAAPAbIH JKaJIbl CAHBIH TA0AMBbI3:

5:-2:2=5.

Jlemex, neHec OecOYpHIIITAPIBIH TYPIIi JTAATOHAIBIAPBIHBIH JKaJIbl CAHbI

TOMEHJIETITE TEH;

Kayaowvr: 5-ey.
2) n = 7. lleHec XKeTIOYPBILTHIH TYPJIl JUATOHAIBIAPHIHBIH SKAJIIBI
CaHbl KOFapblIa KOpCETUIreH Macelle CUSAKTHI eTin Tadbutanasl. Kacamran
TaJKbLIaynap OapbhIChIHIA aHBIKTAJFaH 3aHJBUIBIKTapFa CYHEHIl, JTOHEC XKeTi-
OYpBIIITHIH AWAaTOHABAAPH! CAHBIH TOMEHJIETiIel TabaMbI3 (2-Ccyper):
7-(7-3) 742

d, = - 14.

12 Kayaowor: 14.

e Y r 2

) c 3) c
B B D
A D A E

s E H E

- F J - G J
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3) Jenec ceri30yphIITHIH OapiblK TUArOHAIBIAPBIHBIH CAHBI KOFaphIIa
KOPCETUINeH €cenTiH Iiemyl cuskTel TalObutagel. Ecenrteynep OolibiHIIa
aHBIKTAJIFaH 3aHAbUIBIKTAp HET131H/1e JOHEeC KOMOYPhIITAaPAbIH JUArOHAIbIaph
caHbIH TabambI3 (3-CypeT):

4
d. - 8-(8-3) _ 85 ~20.

2 2, Kayaowi: 20.
Jlemek, Ke3 KeNreH [OHeC KOMOYPBIITHIH TYpJi JUaroHaJIbIapbIHBIH
KaJITIBI CaHbl TOMEH/IET1 (hopMyIia OOMBIHIIA TaOBIIa b
d, = @ .
Eckepry! Jlonec n oypuviuumeiy 6ip mebeciner wblKKaH OUa2OHAIbOAPbL
oHbl (n — 2) yubypuvluuka 66neoi.
2-ecen. KenOypsIThiH 25 nuaronasni 00aybl MyMKiH Oe?

Hlewyi. N OYpBINTBIH TYPJi JAHATOHATBAAPBIHBIH  JKaJIbl  CaHbBI
_ n(n-3) n(n-3)
2 2
Hemece N(N—3)=2-5-5. bynan kepiHin TypraneiHaai, S0 canbiH 6ip-OipiHEH
alpIpMachl 3-ke TeH OOJaThlH €Ki HaTypall CAaHHBIH KOOCWTIHICI KOpiHICiHe
epHekTeyre OonMaiabl. COHABIKTAH Aa TYPIi AHAaroHadbAapbIHBIH JKaIbl CAHbI
25 60naThIH KOMOYPHIIII JKOK. Kayaowi: koK, 601ybI MyMKIH €MeC.

3-ecen. Maremaruka OeIMecCiHICTI CypeTTepAe OCiHHEICHTeH YIIOYPBIIITAp
MEH KeIOYPBIMTAPILIH caHbl 15. Byil mimiuaepaiH KaObIpFalapbIHbIH JKaJIIbI
canbl 53. CoHna cyperTepie Hemie YIOYPHIII KoHe Helle TOPTOYphIm OciiHe-
JIEHTeH?

Hlewyi. TeprOypsill KaObIpFalapblHBIH CaHbl HATypad CaHHBIH EpiKTI
MOHIHJIE TOPT €celli, SIFHU KYIM caH 0ojaabl. YIIOYPHIIITHIH CaHbl TaK CaH
OosraH/a FaHa KOCBIHBI TaK OO0JIabl.

EcenriH mapTeiHa opaii, TeHIIK Ty3eMi3: 3X + 4y = 53,

Temenae MyMKiH OoJiFaH BapHaHTTap/bl KapacTbipaMbl3. TeHaIKTer1 Oenri-
Ci3/Iep/iiH OpHBIHA THICTI MOHJIEP/Il KOWBIN, OHbI KAHAFATTAHBIPATHIH IICTIIIM/II
TabambI3.

d, -ra TeH. Jlemex, =25. Oupaii xarmaiima n(n—3)=50

I-xarmaii. x =1 xxone y = 14 6oncbH. Onga 3 -1 +4 - 14 =53, arau 59 # 53.
2-xkarmai. x =3, y=13; 3-3+4-12=53, arau 57 # 53.
3-xkarmail. x=5, y=10; 3-5+4-10=153, saruu 55 # 53.

4-xarmant. x=7, y=8; 3-7+4-8=53, sraum 53 =53.
4-xarnail ecenTiH MAapThIH KaHAaFaTTaHABIPAIbl, COHIBIKTaH OacKa Kar-

Jalap KapacThIpbUIMAaN/IbI. Kayaowpr: 7 ymOypsoit, 8 TOPTOYPHIIIL.
HerraiiTyra apHaJIFaH KOCHIMIIA JKATTHIFYJIap.

1. HeHec kemOyphIITHIH Oip TOOECIHEH IIBIKKAH TUArOHAIbIAPIBIH CaHbI
13. Ocbl kenOypeIITHIH KaObIpFajJapblHbIH caHbl Helley? bapiblk auaro-
HaJIb/IaPBIHBIH CAHBI I1e?

2. JluaroHanbJaapbIHBIH CaHbI: 1) KaObIpFalapbiHBIH CaHbIHA TEH; 2) KaObIpraa-
PBIHBIH CaHbIHAH a3; 3) KaObIpFaJapbIHBIH CAHbIHAH APTHIK KONOyphII Oona ma?
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INPAKTUKAJIBIK KOMIIETEHIHUAHBI (BIJIIKTIJIIKTTI)
JAMBITATBIH KOCBIMILIA MATEPUAJIIAP

TYPAKTbI KOIIBYPBIIITHI IAPKETTEP

CeHzep, opWHE, TMapKeT >KOHIHAe Oenrur Oip TYCIHIKKE HWeCiHIE.
Yiimepaid, Typyii FUMapaTTapablH eAcHAepl KeOiHece TIKTOPTOYPHIIITHI,
KBaIpaT ’KOHE TYPAKThI AJITHIOYPHIIITH TAPKETTEPMEH O€3CHIIpiIe/i.

MaremaTukaiblK Ke3Kapac TYPFBICBIHAH aliFaHfa, HapKeT — >Ka3bIKTHIKTHI
TeOMETPHSUIBIK MilliHAepMeH Oip-OipiHe THIFbI3 koHE Oip-OipiMEeH KHUBLIbIC-
NalThIHIAN eTil OopHaIACTBIpy OONBINT TaObUIAABI. AJIBIMEH TYPaKThl KeOTl-
OyphIITapasl — KBaapar, TOPTOYPBIITH XKOHE AalTBIOYPHIIITH HapKeTTep.i
KapacTelpambl3. bipmell KBaapaTrTapaaH TY31IreH
TOPKO3/1 JONTEpepiH — €H KapamahbIM TapKeTTepre
MbIcan Oona anaabl. l-cyperTe — TypakThl YLIOy-
pblIITapJaH; 2-CyperTe — KBaJIpaT TeH TYpPaKThl
anTeIOyphIITapAaH; al 3-CypeTTe — TYpPaKThl aiThl-
OypblTapjad, KBaJparTapJaH >KoHE TeH KaObIp-
Fallbl YIIOYpHIIITApIaH; 4-CypeTTe — TYPaKThl alThl-
OyphIITAp MEH YIIOYPHIITApAAH >KacajfaH oCeM
napkeTTep OCHHEICHTEH.

XKasplk OerTi KemOypblIITAapMEH KamlTay, OHJa
epIKTI eKi KemOYpBIITHIH OpTaK KaObIprara Hemece
opTak Tebere ue OOIybl HE OpTaK Tebeepre Myiie ue
OoyMaybl — apKeT JIeM aTaajbl.

Erep mapker TypakThl KemOypbILITapAaH Kypai-
FaH OoJica >koHe opOip ToOeHIH aiHallachIHIA KOll-
OypsilTap Oipeil saictieH opHanackaH Oonca, OyHaai
napkeT mypaxmul JEN aTajiajbl.

Ten kaObIprasbl yHIOYpHIIITAP, KBAAparTap KoHE
TYpPaKThl aNTHIOYpBIITAp Ka3bIK OCTTI KanTalThIH
napkeTTepre Meican Ooja amansl. bymaprman esre Ty-
PaKThl KONOYPHIIITAPMEH Ka3bIK OCTTI Kantay MYMKiH
eMecTiriH  ponenaemiz. On  ymrH napkeTTiH Oip
TOOECIHEH IIBIFATBIH KONOYpHIITapAbIH OyphIIITAPbI-
HBIH KOCHIHABICH 360°-Ka TeH 0ONybIH Maii1aJaHaMbl3.

byn makcar yumiiH TypakTbl 0ecOYpBIIITHI Kapac-
TeIpaiibIK. bopimisre Oenrini OonFaHBIHIAN, TYpPaKThI




OecOyphIThIH imki  OypeimTapsl  108°-ka  TeH.
[TapkerTiH Gip TebeciHe yuI TypaKTbl OecOYpPBIIITHI
OpHAJIACTBIPy MYMKIH €MecC, ©WTKeHI OoHmal
JKaraaia OypeIITapAbIH KOCBIHABICH 324°< 36(0°
6omnanel. Erep Typakrel OecOypblmitap caHbl 4-ke
TEH HeMece OJaH YJKeH OoJica, OHAal >karmaiia
OYpBIIITAPABIH  KOCBHIHABICHL 432°>360° Oonambl.
CoHpbIKTaH TYpakThl OecOyphIIITapAaH KypalFaH
nmapkerTep JKOK. Hak coia  CHSKTBI MapKeTTiH
O0ip TeleciHe yII HeMmece OfaH apThIK TYPaKThI
KETIOYPBIMITHI, TYPAKTHI CETi30YPHIIITHI )KOHE TaFbI
Oacka mapkeT 0eJIeTiH OpHAJIACTBIPY MYMKIH eMec,
OUTKEeH1 onapabeiH opOip Oypeimbl 120°-TaH yikeH
YKOHE OJIapJbIH KOCBIHABICH 360°-TaH achIll KeTe/Il.
Con cebenTi TypakTbl >KeTIOYpBIITAaH, TYPaKThl
ceri30ypeilTaH  >koHe OacKalaplaH jkacalFaH
MapKeTTep JKOK.

S5-cyperTeri  TYpakKThl  aiTHIOYpHIIITapAaH,
KBaJlpaTrTap/laH >KoHe TeH OyHipii ymOyphllITapiaH KypajfaH MapKeTTep
3-cypeTTeri mapKeTTepJeH OpHajacybl TYPFBICBIHAH EpEeKIIEeICHIN TYpajibl.
An 6-cyperte TeH OyHipmi ymOypbeIITap MeH KBaApaTrTapAaH KypajiraH
napker OeifHenenren. KenTipiareH eki mapkerTe i€ >Kajlbl 3aHJbUIBIKTBIH
CaKTaJFaHbIH Kepyre Oomajbl, ssFHM 9pOip Teleci aifHalachlHAAa OpHAJacKaH
MIIIHACSPAIH 1MKI OYPBIIITAPBIHBIH KOCBIHABICH 360°-Ka TEH €KeHIIr1 alKbIH
Oaiikamanel. Meicanbl, S-cyperre 60° + 90° + 90° + 120° = 360°, sram Oip
TeOeciHIH aifHanackiHna Oip TeH Oyiipal ymOypseim, 2 KBaapaT XkoHe Oip
TYPAKThI alITHIOYPHINI OpHAJIacKaH; ay 6-cypeTTe Oip ToOeHiH aliHamachiHAa 3
TeH OyHipmi ymoypsim (opOip imki Oypseimbl 60°-TaH) xoHe 2 KBaapat (apOip
iK1 Oypeibl 90°-TaH) OpbIH TENKEH.

JKa3bIKTHIKTHIH OCTiH KanTalUThIH TYPaKThl MapKETTEPAiIH Oacka TypiepiMeH
TOMEHIETI KECTEIACH TaHBICACBIHJAAP. 5—6-CypeTTepAeri MapKeTTepai e3aepiH
JKacar Kepisaep.

— o
Q, a, 0, o, 0L Ol al+a2+a3+...—360

60° 60° | 60° | 60° | 60° | 60° |YmOypslmTapaas kacajaraH MapKeT

Ymlypsimrap MeH anTeiOy-

60° 60° 120° | 120° pbIITapAaH XacaJiraH IMapKeT

Y mOypaim, KBagpaT *KoHE alnThIOy-

60° 20° 90° 120° pbIITaApAaH KacaJiraH IMapKeT

YmlypsimTap MeH OHEKiOYpBITII-

60° 150% | 150° TapAaH KacaJiraH IMapKeT

90° 90° | 90° [ 90° KBanparrapnan xacaira napkeT

AATBHIOYpBIIITapIaH JKacaFaH

120° | 120° | 120° Hapker
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(C 13-14. 1-BAKBIJIAY K¥MbICBI. KATEJIEPMEH K¥YMBIC ICTEY )

1. Tix TepTOypeImTEIH nepuMeTpi 40 cM-re, KaObIpFadapbIHBIH KAaTBIHACH 3 : 5-Ke
TeH. OCBI TiK TOPTOYPHITITHIH KaObIpFalapblH TaOBIHIAP.

2. TlapamnenorpaMHbIH KaOBbIpFaJlapbIHBIH Oipeyi eKiHIIiCiHeH 4 ece YJKEH, ai
nepumetpi 30 cMm-re TeH. [lapannenorpaMHbIH KaObIpFanapblH TaObIHIAD.

3. Tik OyphIITHl TpaneysHbIH cyiip OypbIibl 45°-Ka, Kimi Oyiip KaObIprackl MeH
Kimri Tabauel 16 cM-re TeH. TpanenusHeIH YIIKeH TabaHbIH TaOBIHAAP.

4. ABCD TtpanenusaceiHna AD — ynkeH TabaHbl. B Tebeci apkeiiel CD KaObIpFara
napajuiesb koHe 4D KaOBIPFachlH KWBINT OTETIH TY3y Xypriziiren: BC = 7 cm,
AE = 4 cm. 1) TpaneuusiHbIH OpTa CHI3BIFBIH; 2) ABE yIOYpHIIBIHBIH MepUMETpi
17 cM GoJica, col TpaneusIHbIH TIepUMETPIiH TaOBIHAAD.

1-TECT Osinai coinan kep!

1. Jlenec TepTOYPHIITHIH OYPBHINTAPBIHBIH Oipi — TIiK OYpHINI, aj KaJFaHIapsl
o3apa 3:4:8 karpiHACKIHIA. TOPTOYPHIITHIH CYHip OYPHINIBGIH TaOBIHAAD.
A) 72% ) 54% Bb) 144°; B) 90°.

2. OpOip imki OypeImIsl 156° 6onFan meHeC KONMOYPHIIITHIH HEllle KaOBIpFachl 6ap?
A) 10; 0) 15; Bb) 12; B) 8.

3. ABCD mnapamienorpaMbIHBIH niepuMeTpi 32 cm-re, BD muaroHam 9 cMm-re TeH.
ABD ymoOypHITBIHBH TEPUMETPIH TaOBIHIAD.

A) 16 cm; 9) 25 cm; b) 23 cm; B) 41 cm.

4. Exi OypsimbiHEIH KOCKIHBICH 100°-Ka TeH mapasuieIorpaMHBIH YIKEH OYPBIIIBIH
TaOBIHIAP.
A) 120% Q) 110°% B) 150°% B) 130°.

5. PomOwHBIH OypbrmTapsiHbIH Oipeyi 150°-ka TeH, an kimi guaroHami 4,5 cm.
PoMOBIHEIH TTeprMeTpiH TaOBIHIAP.

A) 27 cwm; O) 18 cmMm; b) 13 cMm; B) 21,5 cm.

6. ABCD TpaneuuschlHbIH OpTa ChI3bIFBI OHBl OpTa CHI3BIKTAaphl 13 cM-re xKoHe
17 cMm-re TeH OonraH exi Tpamernusra Oeneni. TpamenusHbIH VIKEH TaOaHBIH
TaOBIHAAP.

A) 19 cwm; 9) 21 cm; b) 18 cm; B) 30 cm.

7. YmOyYpHIITHIH OpTa CHI3BIFBI OHBIH Ta0aHBIHAH 5,4 CM KbICKa. Y IIOYPBIIITHIH
OpTa CBI3bIFBI MEH TaOAHBIHBIH KOCHIHBICHIH TaOBIHIAP.

A) 13,5 cMm; 9) 16,2 cm; b) 10,8 cm; B) 21,6 cm.

8. Ten Oyiiipmi TpameuusiHeIH miepumerpi 36 cM, opTta cbi3bFel 10 cm. byidip
KaOBIPFaChIHBIH Y3bIHIBIFBIH TAOBIHAAD.

A) 10 cm; 9) 8cwm; b) 12 cm; B) 13 cm.

9. TpaneuusiHblH opTa CHI3BIFBI 9 cM, TabaHmapbIHbIH Oipeyi eKiHLIiciHeH 6 cM
KbIcKa. TpaneunsHblH YJIKEeH TabaHbIH TaOBIHAAP.

A) 15cm; 9) 18 cm; b) 12 cm; B) 10 cm.
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AFBLIIIBIH TUTIH YHipeHeMi3! ﬁ :,‘ h'
Yo (L)
-

Kenoypsim — polygon IMepumetp — perimeter u
Tik TepTOypbIII — rectangle Juaronajnb — diagonal
Pom6 — rhombus IMapannesorpamm — parallelogramm
KBanpar — square Tpaneuust — trapezoid
BuikTik — height BypbIi— angle

Ci" 5_{ Tapuxu maznymammap

Exenri Eruner xone BaBuiion MaTeMaTHKAChIH/A
TOPTOYPHIITAP/BIH TOMCHICT] TYpIIepi Ke3aece/i: KBajl-
parTap, TiK TOPTOYpHIIITAp, TIKOYPHIIITHl KOHE TEH
OyHipai Tpaneuusiap.

Opraasusineik FaneiMaapian 90y Paiixan bepynu
ne TGpT6¥pBIHITapI[BIH Typnelee TOJIBIK TOKTanFaH. Or
©31H1H «ACTpOHOMI/IH OHEpIHEH OacTayblll MariyMaT
Oepymii KiTam» aTThl HIbIFapMachiiaa « TepTOypbIi-
TapJibIH TYP1 KaHJai?» — 1en cypak KOsiibl )KOHE TOMEH-
Jierijiei xayan oepei:

86y Paiixan «bBipinmi—xkBanpaT, OHBIH OapJIbIK KaOBIpFalaphl
Bepynu TeH, Oapiia OypsIIITaphl TiK, JUATOHATIbAAPHI, AFHU
(973-1048) Kapama-Kapchl OypbIIITAapelH (TOOECiH) TYHICTIpeTiH

CBI3BIKTaphl ©3apa TEH.

Exinmi—Tik TepTOyphIlI, 07 KBaApaTKa KaparaHia Y3bIHIAy, OapiIbIK
OypBIITAapHl TiK, KaOBIPFaJapbIHBIH Y3bIHIBIKTAPbl Op TYPJIi, OJapAbIH TEK
Kapama-Kapchl KaObIprallapbl )KoHE AMaroHAIbIaphl TEH.

Yuwinmi—pomO, OHBIH TOPT KaObIpFachl TEH, Oipak JAUMAroHaIbIaphl Op
TYPIi, all OYpBIITAphI TIK OYPHIII eMec.

TepTinmi—pomMOoua, OHBIH JUaroHaIbAAPhl 9P TYPJi, TEK eKi-eKijeH
Kapama-Kapchl KaObIpFamapbl TCH.

byn nimiHaepaeH e3reiie TopTOYpHIITAp TPANEHs Jel aTalaabh.

Keaopam natbHIIa «TepT OYPHIITHD) JIeTeH MarblHaHbI Oepeni. bepyHu
apabma «mypabboa (TepTOYpHII)» TEPMHUHIH KOJJAHFaH, JaThIHIIAFa OCHI
apabmia TepMHuH aynapbuiraH. Tik TOPTOYPBIMITHIH apadiiacel «mycma-
MU — «CO3BIHKBI.

PomO TepmuHIHIH JKy3ere kemyi op Typiii TyciHaipiieni. O rpekiie ce3, poMo
— «alHATYIIBI IEHE», «3bIPBUIIAYBIKY eTeH MaFrbIHaHbI Oepeni. ['eomerpusiral
OyJ1 TEpMMH 3BIPBUIAAYBIK KUMAachl poMOKa YKCaraHbIKTaH eHreH. Apaliana
«pOMO» YIIIIH «HAKTBD) TEPMUHI aJIbIHFaH.

Tpaneyus — epex cesi, ayoapmacel «ycmenuie» (MamMaxTaHATBIH YCTEN)
Oezcenze Typa Kellelll, JIEKCUKAJIbIK MaFbIHaChl—TopT asKThl. IlIbiHbIHAA 1a,
IPEKIIe «Tparnea3uoH» — yCTeNIIe, TAMaKTaHAThIH YCTEL.

bepynu ne «mpaneyuanvly — «becoypviuiy nen araraH. byn TepMuH —
IPEKIIE «mpaneo3uonHviyy apadlliara 1971 ayAapMachl.
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TI TAPAY.
TIK BYPBIIITHI YIIBYPHIIITHIH
KABBIPFAJIAPBI MEH
BYPHIIITAPHI APACBIHIAFBI
KATBIHACTAP

CYMHIP BYPHIIITHIH, TPUTOHOMETPHUSIIBIK,
OYHKIUAJTAPDI

@ 15. CYHIP BYPBIIITHIH CUHYCBI, KOCUHYCBI,
\\ TAHTEHCI JKOHE KOTAHTEHCI

Tpuronomerpusi — mMareMarukaHblH Oip Oeiimi, On YIIOYPBHIIITHIH Ka-
ObIprajiapbl MEH OypbIITAapbl OPTACBIHIAFbl OailylaHBICTapAbI, TPUTOHOMET-
PUSUTBIK  (PyHKIMATApABIH KAacUeTTepli MEH OJIap[blH apachlHAarbl KaTbIHAC-
Tapasl 3eprreiai. “TpuroHomerpusi” ce3i rpek TUTIHAEN “TPUroOH” — yIi-
OYpBIIIT J)KOHE “MeTpe3uc” — oJIIIey JereH CO3/CpACH allbIHFaH, Ka3aK TUTIHIE
“YLIOYpBIIITAP/ABI 6J11Iey” 1eTeH MaFbIHaHbl Ol/11pe.

TpUTrOHOMETPHUSHBIH HETI3T1 MIHIETI yubOypbliumaposl uieuwlyaeH TYpajbl.
Y mOyphIlI TeOMETPUSHBIH €H MaHbI3bl MIITHACPIHIH Oipi OOMNBINT caHaIaIbl.
ConppIKTaH 1a 613 YIOYphIITapAbl OKBII-YHPEHY/l OlaH opi JKaIFacThIpaMbI3.
Byt TapayasiH Makcatsl YIIOYphIITap/bIH Oipep 3JeMeHTiH (KaObIpFraiapbl MeH
OyphIITaphl) OacKa JEMEHTTEP] apKbLIBI OPHEKTEY OOJIBIT TaOBLTA B,

Karerrepi BC = a xxone AC = b, runoreny3acsl

N
AB = ¢ xoHe cyiip Oypblmbl ZA=0o OOJFaH TIK (® B
Oypeiutel  (£LC = 90°) ABC ywmbypslmbsl 6epiiren
neitik (1-cyper). ¢ u
By ymOypeIuTeiH KaOBIpFaTapbIHBIH KaThIHAC-
TapbIH KYIT-)KYOBIMEH KapacThIPaHbIK; A o - I‘C
2 _ q OYpHITHIH KApCHICBIHAAFBl KATETTiH o

C
TUIIOTCHY3ara KaTbIHACBKI;

! OYpBIIIKa TYHICKEH KaTeTTiH TMIOTeHY3ara KaThIHACHL,
a . o .
5 O OYPHIIITHIH KapCBICHIHAAFBI KAaT€TTIH COJI OYpBIIIIEH TYHICETIH
KaTeTKE KaThbIHACKI;

b

PR OypbIILTIEH TYWICKEH KaTeTTIH COJI OYPBIMTHIH KapChICHIHIAFbI

KaTCTKC KaTbIHACHI,
¢ o .
b TUIIOTCHY3aHbIH O 6¥pBIIHHeH TYHICCTIH KAaTCTKC KATbIHACHI;

c
E — I'MIIOTCHY3aHbIH O 6¥pI)IHITI)IH KapChbICbIHAaFbl KATCTKEC KATbIHACHI.

CoHbIMEH 0apibIFbl 6 KATBIHACTHI J1a TY31M MIBIKTHIK.
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Haxk oceuaiima exinmi cyiip Oypsin (B) yiniH 1e ocekl TOpTinmeH KaTbl-
HacTap TY31M IBIFYbIMbI3Fa 00abl.
Byn KaTbiHacTapblH OacTanKel TOPTEY1 apHativl amaynap IeN aTaiajpl.

l-aupikrama. TiK Oypviiumol yulOypoluumoly Cyuip OYpolulblHA Kapama-
KapCul OPHANACKAH Kamemmiy SUNnomeHy3aea KamvlHAChl CYHip Oypoluimoly
CUHYCBL Oen amanaobi.

0. OYpBIIITHIH CUHYCHI Sina J1emn OenriieHel xkoHe “cunyc anvga” Aen OKbl-

o . a
naabl. AHBIKTaMara opaii  Sino = -

2-aubikTama. Tik Oypeluumel yubypoiuuimsiy Cyuip OYypoluubimen myuickeH
Kamemmiy 2UNOMEHY3aea KambvlHACHl CYUip OYpbluimbll KOCUHYCbL Oen
amanaowi.

0. OYpBIIITHIH KOCUHYCBHI €080, JIeN OeNriieHe/1l )KoHe “KocuHyc anvga’” aen

o b
OKbUIa/Ibl. AHBIKTAMara opai: cos o = —.
C

3-aupikTama. TiK Oypeiumol yubypoluimely Cyuip OYpoluiblHbIY KAPChi-
CbIHOARbl Kamemmiy col OYypbluiner MyuickeH Kamemke KamblHACbl CYUip
oypuluumuly manzeHci Oen amanaowi.

0. OYPBIIITHIH TaHTeHCI tgo aem OenruieHel »oHe “TaHreHc anbda’ men

o a
OKbLIaAbl. AHBIKTaMara opaii: tgo = 5

4-aupikTama. TiK Oypulumol yulOYpoluimoly Cyuip Oypoiuibimern myuic-
KeH Kamemmil KapcblCblHOA&bl Kamemike KamblHACbl CYUip OypoulutmolH,
KomanzeHci Oen amanaobwi.

g 4 0. OYPBIIITHIH KOTAHTeHC1 ctgo Jem OeNTUICHEl Ko-
@ B He “KoTaHTeHC anb(a’ nem OKpUIagbl. AHBIKTaMara Opai:

b
ctgo = —.
go a

Tik OypeIITH YIIOYPHINITA KaTeT THUIIOTEHY3aJaH
Kimi OONFaHABIKTaH, CYHip OYpBINITHIH CHHYCHl MEH
KOCHHYCHI Oip/ieH Killli 601a/bl.

Tik OypblUTH YHIOYPBIITHIH KaTETTEpl ©3apa TEH,
0ipi eKiHIIICIHEH YJKEeH SIKU Kilti 6omysl Aa MyMKiH. CoH-

A b=6cu C JBIKTaH TAHTCHC TIeH KOTAHTEHCTIH IIaManapsl 1-aeH
. J kimi, 1-re TeH xoHe 1-/1eH yIIkeH 00mabl.

Ecen. ABC ymoypeimbsiaga £C=90°, AB=10 cm, BC=8 cm, AC=6 cMm
(2-cypet). A OypbILIBIHBIH TPUTOHOMETPUSIIBIK (YHKUHUSUIAPBIHBIH I1aMaslapbiH
TaOBIHIAD.

Llewyi. AHbIKTaMara opaiu:

0
8 c™m

(&
a=
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_BC _8 _ Y8 4 1
SmA__AB_IO_O’S’ tgA_E_—§_l§’

AC 6 63 .

= = N Ct :—:—=O,75,
cos A 5= T0 0,6, ctgd 5,3

Kayaowvr: sinA=0,8; cosA=0,6;tg4 = 1%; ctgA=0,75.

“g,' Cypaxkmap, ecenmep MeH MAnCLIPMANAp
1. 1) Tik OypeiuTel YHIOYpPHINUTHIH KaObIpFajapblHaH KaHAall KaTblHAcTap
" KypyFa 00J1apl KoHE oJiap Kajail OKbLIa IbI?
© 2) Tik OypeIITH YHIOYPHIITA CYHip OYPBIIITHIH CHHYCHI, KOCHHYCHI, TaH-
T'eHC1 )KOHE KOTAaHTEeHCI JIeT HeJIep Il alTaIbl )KoHe ojap Kamai Oenriienesni?
2. OpOip KamABIKTBIH aHBIKTaMachiHa opai, K OypeImITHIH KalChl TPUTOHO-
.. KN MN MN
METPHSUIBIK (YHKLUSACHIH ©pHEeKTeiinl (3-cyper): a) ars @) v 5 0) X5
KN
B) N v
3. A ABC ymoypseimubiaga £ZC=90°, AB=6 cm, BC =5 @
cM, AC= 11 cMm (1-cyperke Kapa). A xoHe B Oy-
PBIIITAPBIHBIH CHHYCHI, KOCUHYCBI, TAHTEHCI >KOHE
KOTaHTEHCI MOHJIEPiH TaOBbIHAP. K N
4. Tik OypbIITH YHIOYPBHIIITTHIH CYHip OYpBIIIBIHBIH
cunychl: a) 0,98; 9)+/2; 6) 5-2 -re TeH Gomybl @ N
MYMKiH 6e?
5. Tix Oypsitet MNL ymiGypsimbiaga sin N = %-Fa
TeH. byn TeHaikTeH yHIOYpBIIITHIH L
Kaichl KaObIpFanapbiH Ta0yra 6omaasl (4-cyper)?
6. MNL vymOypeimmeiama ZL=90°, MN=13 cwm, e
ML=12 cm, NL=5 cm (4-cypet). M OypbIIbIHBIH
CUHYCBI, KOCUHYCBI, TAHI'€HCI1 KOHE KOTAHT€HC1 MOH/I€piH TaObIHAAp.
. 7. ABC ymbypeimbiaaa ZC=90°, AB=17 cm, BC=8 cm, AC=15 cMm. 4 x)oHe

B OypbIITapbIHBIH CUHYCHI, KOCHHYCHI, TAHT€HCI KOHE KOTAHT€HCI MOHAEPIH
TaOBIHIAD.

or o N\

Binin Koiiran skaKcpl! )

“Cunyc” mepmuni namvlH miniHeH anvlHEaH, on “uiny” oOezeu
MAZbIHAHBL 0110ipeoi.

“Tanzenc” mepmuni namuin mininen ayoapzanoa “scanama’ oezeH
MAZbIHAHBL 0110ipeoi.

“Kocunyc” jsncane “komanzenc” mepmunoepi “komnnemenmu cuunyc”

JHcone “Komniaemenmu manzeHc” — “monviKmulpeblul cunyc” Hcone

“MmonvIKmoIpolit manzeHc” mepMUHOEPIHIH KblCKAPMblLI2aH Mmypi

0onbin maodwvLIAdbL. )
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16. CYHIP BYPBIIITHIH CUHYChI, KOCUHYCHI,
TAHI'EHCI ) KOHE KOTAHI'EHCI (GKAJIFACBI)

1. Cyiiip OypbIIITBIH TPUTOHOMETPUAIBIK QYHKIUAIAPBHI.

Tixk OypblTsl YIIOYpBINTAFel CYHIp OYPBIIITHIH CHHYCBI, KOCHHYCHI,
TAHTEHC1 JKOHE KOTAHI'€HCIHIH MOHJIEpl TeK CYHip OypbIIITHIH IIaMachlHA FaHa
TOYyeNJIl €KEeHIH KoHe TiK OYpBIIITHI YIIOYPHIITHIH TaHJAIyblHA OalaHBICThI
eMECTITIH e ieimis.

@ B Tix Oypeimrel ABC xone A B C, ymOypbiiira-
B pea(£LC=£C =90°) £ZA=ZA 6oncwin (1-cyper).

[TponopuMsHbIH HETi3r1 KaCHETTEpiHEe Opaii:

BC _ BC, AC _ AC, BC _BC,. AC _ AC,

AA) o 1 AB  AB,° AB  AB,° AC AC,> BC B,
L Byn TeHaikTepiH coll kKoHE OH OeJiKTepi Coli-
KeciHme A »koHe A, CYHip OYpHINITAPBIHBIH CHHYCTapblHA, KOCHHYCTAapbIHA,

TaHFeHCTepiHe JKOHC KOTaHFGHCTepiHC TCH 60.]'[3.,[[1:1. HGMCK,

sin 18~ 4B, sinA,, tgd AC A, tgA,,
AC  AC AC  AC

cosA=Z =21 —cos A, cted =22 =251 _ ot
AB ~ A,B, 1, cled = g =g e = cted,

bynapnan kepiHin TypraHbiHIal, A CyHip OYpBIIIBIHBIH CHHYCHI, KOCH-
HYCBHI, TAHTE€HCI JKOHE KOTaHTeHCl YIIOYPBHINITHIH TaHAATyblHA TOYENIl eMec.
Erep cyiiip OypbIIITHIH MOHI e3repce, Oysl KaTblHAcTap Ja MIHAETTI Typhe
e3repe/i.

CoHbIMeH, cyifip OYpBIIITBIH CHHYChI, KOCHHYChI, TAHT€HCI KOHEe KOTaH-
reHci Tek cyiip OypbIIITHIH IIAMACHIHA FAHA TIYeJIi.

CuHyC, KOCUHYC, TAHI€HC KOHE KOTAHICHC CYHip OYpuluimulH, mMpU2oHo-
MempuAnblK YyHKYuAnNapsl 1en atanajbl.

JKorapbina KeATIpUITeH TEHIIKTEPICH TOMEHJETIAe MaHbBI3Ibl TY)KbI-
PBIM TyBIHIAYbl MYMKIH: e2ep A drcane A, cyitip Oypoliumapbol yuin mpuzono-
MempuanvlK ynKuuanapoviyy dipeyi men kenemin onca, onoa A scone A,
cyitip oypviumapul o3apa mer; (LA=2£A)) 6onadwi.

bovinaiima aiimkanoa, mpuzonomempuablK QYHKUUAHBIH 2pOIp MaHIHe
Heangwl3 Cyuip Oypuiut calikec Keeol.

2. TaHreHc meH KOTAHIEeHCTiH CHHYCTAP MeH KOCHHYCTAp apKbLIbI
OpPHEKTeIyi.

CuHyc TmeH KOCHHYCTHIH aHBIKTaMajapblHAaH TOMEHJCTIEeH TEeHJIKTEp
TybIHIAU BT (1 5-TaKpIphITIKA KapaHaap):

sina a. b a c a sin o

== 2="."="—tga, G.a. tgo= ; 1
cos. ¢ ¢ ¢ b b 8o & cosa ’ (D)
coso. b a b ¢ b cos o,
- =—:i—=—--—===ctgo, 6.a.ctgo =— . (2)
sin. ¢ ¢ ¢ a a sin o



Ocpinaiiima cyiip OypbIIITHIH TAHT€HCI MEH KOTaHT€HC1 CUHYC MEeH KOCHHYC
apKbLJIbl TOMEH/JIET1/Iel cunarTaiaibl.

Cyiiip OYpvlut CUHYCOIHBIY KOCUHYCHIHA KAMbIHACHL COl OYPbliudmblH
manzenci oen amaiaovl.

Cyiiip OYpviut KOCUHYCBHIHBIY CUHYCbIHA KAbMbIHACLL COM OYPblUtHbLH
Komamnzenci oen amaiaowl.

(1) xoHe (2) TeHmiKTepi >XaWbIMEH KOOEHTE OTBIPBIN, TOMEH/IET1 TeHIIKTI
TY3eMi3:
simo  coso
coso sina

Jlemex, o cyiip OYpBINIBI TAHTEHCI MEH KOTAaHTEHCIHIH KeOeuTiHmici 1-re
TeH. bynan o cyifip OypbIIIBIHEIH TAaHTEHCI MEH KOTaHTeHCI 03apa KapaMa-Kap-
ChI (PyHKIMSUITAp €KEeH1 KEIIIIT ITBIFa b,

CoHbIMeH 013 o cyHip OypbIIIbI YIIIH )KaHA TCHIIKTI (HAKTBUIBIKTHI) TYBIH-
JATTHIK.

3. Tik OypeIUTHI YIIOYPHIUTHIH KaObIprajapbl MeH OypbIIITApbI
apacbIHIarbl OailJIaHbICTaAP.

tgo - ctgo = =1 tgo-ctga=1.
3)

TpuroHomeTpusinblK  QYHKIMSUTApABIH —~ aHBIKTAaMaJapblHAH  TOMEHJIET1
epexenep TybIHIaNuIbI.
l-epeke. 0 OYPBHINITHIH KAPCHICHIHAAFBI KATET THINOTEHY3a MeH o 0y-
PbIII CHHYCHIHBIH KOOeTiHaiCiHe TeH:
a=csina.
2-epeske. 0 OYpPBIIITHIH KAPCHICHIHAAFbI KATeT eKiHIII KaTeT MeH o
OypbIIbI TAHTEHCiHIH KOOeHTIHIICIHE TeH:
a=btgo.
3-epesxe. o OYPBIIIKA )KAHACKAH KaTeT TMIOTEHY3a MeH o OypbIll KOCH-
HYCBIHBIH KO0eHTiHAICiHe TeH:
b=ccosa.
4-epeke. 0 OYpBHIIKA KAHACKAH KATeT KAPCbICHIHIAFbI KATETTiH O
OYpbILI TAHTE€HCiHE KATHIHACHIHA TEH:
_a
"
5-epe:xxe. I'unmorenys3a o cyiip OypbIIIBIHBIH KAPCHICHIHAAFbI KATETTIH
0 OypbIIIbI CHHYCHIHA KATHIHACHIHA TEH:

a
Cc =

Qirves
Sk

6-epesxe. I'mnmoreny3a o cyiip OypbIlIbIHA )KaHACKAH KaTeTTiH o Oy-
PbIII KOCHHYCHIHA KATHIHACHIHA TeH:




Ecen. ABC ymoypsoimubiaeiy C 0ypeimbt 90°-ka TeH. Erep:

. 1
1) AB=1SCM xome Sin A =3 6onca, BC karerti; 2) AC=15 cm xoHe

cosAd =~ 60J1ca AB runorenysansl; 3) BC=26 cM xone tgd = — 6onca, AC
KATETTi €CEMNTEN KOp.

Hlewyi. 1) 1-epexeni naiiganana oteipbin, BC KaTeTiH TabaMbl3:
. 1
BC = ABsinA = 6L8/}7] =6 (cm). Kayaowr: 6 cm.

2) 6-epexeHi naiianana OThIpbIN, AB THIIOTeHYy3achlH TabaMblI3:

AC
AB=—"—=15: 31/5 ——3 6 =18 (cm). JKayadoi: 18 cm.

3) 4-epeskeHi naiianana OTBIprH, AC KaTeTiH TabaMbI3.

BC 2915 5 52 .
AC = - 26: == 29/%1 =2-15=30 (cm). Kayaéor: 30 cm.

1) Cyitip OypbIIITHIH TPUTOHOMETPUSUIBIK (DYHKIUSIIAPHI 1€ HEHl aifTambI3?
2) Cyifip OYpBHIITHIH CHUHYCHI, KOCHHYCHI, TAHTCHCI JKOHE KOTAHTCHCIHIH

Temenne OepinreH TEHIIKTEPIiH KaWCBICHI AYPHIC EKEHIH aHBIKTAHJIAp

@ a)c sm(x; 9) b=csina; 0) c=atga; B)a —L

ctgo,
3. Tik 6¥pBII_HTLI YIIOYPBIITHIH CYHiIp OYPBIINIBIHBIH TaH-
reaci ./2; 0,001-re xone 100-re TeH Oomybl MyMKiH 0Oe?

4. ABC ymoOypsiubiHaarel C 6ypeimisl 90°-ka TteH. Erep:
P 1) BC = 10 cMm xone teA =% 6onca, AC karerin; 2) BC=8

cM xoHe sinA=0,16 6onca, AB runoreHysaHsl ecenTeHaep.

Tik OypbIIITHl YIIOYPHIIITHIH KaOBbIpFagapbl MEH OYPBIIITApbl OPTACHIH-
Jarbl 6 KaTBIHACTHI [3 OYPHIII YIITH KeATIpin mibiFapbiHaap (2-cyper).

ABC ymbypoiusiagarel C 6ypeimsl 90°-ka teH. Erep BC = 4 cm xoHe
sinA=0,25 6osca, AB runoreHy3acsl KaHail 00IATHIHBIH €CETTEHIED.

ABC ymoypsimbiHaarel C Oypeimbl 90°-ka TeH. Erep AC = 2 cm xoHe

g Cypakmap, ecenmep MeH MAnCLIpmanap
?
namMasapbl Here OalIaHbICThI?
2.
(2-cyper). }KayanTapHHﬂLI HeTi3/1eHep.
A
o
b ¢ JKayarnrapbIHbl HeTi3neHIE.
C a B
x
6.
7.
cosA=0,4 runoteHy3achl KaH/ail 00JIaTEIHBIH €CENTeHIEP.
8.

ABC YH_I6¥pBIIHBIHI[aFI>I C oypermbet 90°-ka TeH. Erep BC = 14 cm xoHe

cos B =— 60.]'1021 AB TUIIOTCHY3aChl KaHgau 00JIaTBIHBIH CCCHTCHACP.
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§ 4. MUPATOP TEOPEMACBHI ’KOHE OHBIH KOJIJIAHBLIYBI

( 17. MIUPAT'OP TEOPEMACHI )KOHE OHBIH TYPII JI9JIEJIIE YIIEPI )

1. IIndarop TeopemMacsl — reoOMeTpPUSHbIH MaHBI3/bI TEOPEMaJIAPbIHBIH Oipi.
¥ne1 rpex matemaruri [ludarop emMTpi xalyibl MOJIIMETTEP OTE KEM.
[Mudarop mekTedi miminaepAl (hurypanapab) 66y >K9HE TY3Y CBHI3BIKTHI
MIIHEASPAl TeHAYIaHIbl MIIIHICPTe aybICTBIPYIBIH T€OMETPUSIIBIK OMICIH
TeopeMaap/bl JAJIENIeY KoHE €CenTep e y/e Ae naijaJlaHFaHIbIFbl IPEeK
MaTeMaTUKTEPiHIH LIbIFapMajapblHaH FaHa Oenrini. ['eoMeTpusHBIH IOH
ecebine KaubinracybiHa [Tudarop sxoHe oHbIH MEKTEO01 ©T€ YIIKEH YJIeC KOCKaH.
Temenneri Teopema [ludaropabi eciMmiMeH aTanamisbl.
Teopema.

(ITudarop Teopemacsl). Tik OypbIIITHI YIIOYPHIII FHIOTEHY3AChIHBIH
KBA/IpaThl OHBbIH KaTeTTepiHiH KBaJApaTTapblHbIH KOCHIHABICHIHA TEH
00J1abI.

byn teopema TiKOYphIIITH yHIOYphIIITapFa KaThICThl OOMBIN, YIIOYPHIII
KaObIpFajapblHa TeH KBaJpaTTapAblH ayJaHAapbl apachblHIAFbl KaThIHACTHI
kepcereni. [Tudarop Oyi TeopemMaHbIH TEOPHUSIIBIK JaueiiH kenTipre. [Tudarop
TEOpEeMaChIMEH aHBIKTAJIFAaH T€OMETPUSIIBIK KaThIHACTAPABIH JepOec Kaf-
naiinapsl [Tudaropaan 6ypsiH na Typii engepae O6enrii exni, Oipak TeoOpeMaHbIH
OyJ1 Kambl TYKbIpeIMBI [Tudarop mekredinge
alKBIHJaJIFaH.

Karettepi a sxone b, rumorenysacei € 60-
naThiH TiK Oy pbeimThl ABC ymoypeim 6epiyiren
nenik, oaaa [Tudgarop Teopemacsr

c?=a+h?, (1)

dopmymameH epHekTeneni, MyHmarel a%, b
c? —xabsIpranaps! a, b, ¢ Gomran kBampar-
TapAblH ayaaHaapbiHa TeH. COHJABIKTAH OyJI
TeHJIK KaObIpFachl THUIIOTEHY3aHBbIH Y3bIH-
NbIFbIHA TEH KBAJApaTThIH ayJaHbl Kaodwip-
2anapyl Kamemmepine mel Keaopammap-
OblH,  ayOaHOApLIHBIY KOCHIHOBICLIHA MEH -
OosaTeIHBIH KepceTeni (1-cyper). @ C

2. MIudarop TeopemacbIHbIH CYiHip Oy-
PHINITHIH KOCHHYCHI APKBLIBI TdJIeJ/IeHYi. o

Honenoey. ABC — OepinreH TiKOYpPBIIITHI
yOypsiit, oHblH C OYphIIbl TIKOYPHIIT 00I-
coH. TikOYphIITH YIIOYPHIITHIH C TOOSCIHEH
CD OwmikTiris xyprizemis (2-cyper).
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TikOypsimTel ACD sxone ABC ymOyphITapblHbIH OYPBIII KOCUHYCBHIHBIH
aHBIKTaMachlHA Opa:

bynan AD-AB=AC? (2).

TixOypeiter BCD sxone ABC ymOypsiiTapsiHad OypbIll KOCHHYCHIHBIH
aHBIKTaMachlHA Opaii:

cos B = BD _ BC.
BC AB

bynan BD-AB=BC? (3).

[Maiina 6onran (2) sxoue (3) TeHuikrepai Oip-O6ipine Kocsin xoHe AD + DB=
= AB exeHiH eckepirl,

AC?+BC?=AB-D+BD -AB=AB:(AD+BD) -AB=AB?
TEHJIrH Ty3emi3. Teopema nonenaeHsi.

TixOypeimTer ABC (£LC=90°) ymOypsIIBIHBIH KaOBIpFaTapblH ColiKe-
cimme a = BC, b = AC, ¢ = AB ngen Oenrinen, [ludarop dhopmynacein
TYBIHJIaTaMBbI3:

c?=a?+b%

3. IIndarop TeopemacbIHbIH 0eTTEpP APKBLIBI 1dJIe/AEHYI.

Karerrepi a, 6 »oHe THNOTEHY3achl c-Fa TE€H TIKOYPBIIITHI YIIOYPHIII
Oepinren. byn ymOypeim yurin Iludarop Teopemachl OpbIHABI EKEHIH
TONeNAeMI3, SIFHU:

a’+h?=c?
EKEHIH KepceTeMis.

Jlonenoey. Kabwiprachel (a + 6) -Fa TeH €Ki KBaapar kacaimbiz. Omapasl
3-cypeTTe KOpCEeTUITeH OJICIeH TIKOYPHIITH YIIOYphIIITapFa, KBaapar-
Tapra XOHE TIK TOpPTOYpHIITapra OOl MIBIFaMbl3. 3- @ CyperTeri TepToy-
PBIIITHIH KaObIpFackl ¢ OOJFaH KBajpar ekeHiH kepcereMi3. IlIbiH MoHIHIE
OyJ1 TOepTOYPHITT — €H aJbIMEH poMO, OMTKEeHI OHBIH KaOBIPFAcChl KaTETTEPl d
JKOHE 6 OOJbIN TAaOBUIATHIH TIKOYPBIIITH YIIOYPHIIITHIH TUIOTEHY3achl C-Fa

b a
S
2 A
bl b s, b
SA
a a2 a
SA
b a
P]
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TeH. EHmi cpi30amarbel x OYpBINTHIH OYPHIC €KEHIH KepcereMis. PackiHna
ma ALX+Z1+/3=180°, £3=/2 (eifTkeHi ymoOypsimTap TeH) koHe L1=
=90°—L2 exeHiH eckepe OTHIpbIN, Tabambi3: LX=90°. CoHIBIKTAaH aa Oy
TOPTOYPHIIITHIH OypbILTapbIHbIH Oipeyi 90°-ka TeH OosnraH poMO, SIFHU
KBajpaT OOJbIN MIbIFaIbl. KapacThIpbUIBINT OTBIpFAaH €Ki YJIKeH KBajpaT
TEHJIeC, SIFHU OJIap/bIH CBHIPTKBI OeTTepi TeH. CoHmaii-ak OipiHII KBaJIpaTThIH
Oeti 4S, +C’-Ka, an eKiHmi KBaapaTTeiH Oeti 4S,+a’+b?xka Ter (3-0 cyper).
Conppikran 4S, +C¢? =4S+ a”+b’

Jemex, c2=a?+b? Teopema moneaeHIi.

Ecen. 4-cyperreri 6enrici3 KeCiHAIEPIIH Y3bIHABIKTAPBIH TAOBIHIAP.

Hlewyi. 1) AABC — tik Oypeimrrer, £B=90° (4-cypert). ITudarop teope-
MachIHA Opak: x2=5"+3°, Oynan x2 =34 = x =+/34 (x>0).

2) AACD— ik Oypsimre, ACAD=90° (4-cyper). ITudarop Teopemacsina
opait, y? + (\34) =7, omam y2+34=49,y?=15,y =15 (y>0).

Kayaovr: x = 34 cm;y =15 oM.

g; Cypakmap, ecenmep MeH mancoulpmaiap
1. 1) IIucarop TeopeMachIHbIH KaHAal Aasenaeyiepid Oinecin?
5 2) “T'unoreHy3aHbIH KBaJpaThl’, “KaTeTTIH KBaJpaTbl” JEreH TipKecTepal

KaJlaif TyCiHeciH?
2. Tik OypbITH YIIOYPHIITAPABIH a >XoHe O Karerrepi Oepuiren. Erep:
1) a=5, b=12; 2) a=4v2, b=7; 3) a=0,7, b=2.4; 4) a=5, b=6;
12
5= 13, b= 13 Ooiica, ¢ THIIOTCHY3aChIH TaOBIHIA.
3. PomOTBIH nuaronampmapel: 1) 12 cm xoHe 16 cm; 2) 14 cm xoHe 48 cMm.
PoMOTBHIH epuMeTpiH TaObIHIAD.
benrici3 keciHAlepAiH Y3bIHABIKTAPbIH TaOBIHAAD (5-CypeT).
TikOypbITITE YIIOYPHIIITA @ MEH 6 — KaTeTTep, ¢ — TunoTeHys3a. Erep:
l)a=1,2,c=1,3;2)a=7,¢=9;3)a=1,5¢=1,7;4) a=2,c=2,5 6onca, 6
KaTeTl KaH/ail 00JIaThIHBIH TaOBIHIAP.
6. Tik TepTOYpHIITEIH KaObipramapsl: 1) 2.4 am xxone 7 cM; 2) 50 cM koHE
12 nm; 3) 8 am xone 1,5 M. OHBIH AMAaroHaNIH TaOBIHIAD.

i
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( 18. INPAT'OP TEOPEMACBIHA KEPI TEOPEMA )

1. Iudarop TeopemMacbIHbIH KeHOIp cajaapaapsbl.

[Tudarop TeopemMachIHbIH cajaapiaapsl ilIiHeH OipeyiH KapacThIpabIK.

Caunpap. Tix oypoluumsl yulbypoluimoly Ke3 KejleeH Kamemi unomeHy3aoan
Kiwi 601a0bl.

Ionenney. AABC — tik Oypsitrtsl, onga ZC =90° 6onceid (1-cyper).

~N

®

=
C

Tik OYpBHIITH YIIOYPBHIMITHIH K3 KEJITeH
KaTeTi TUIIOTEeHY3alaH Killi 00IaThIHBIH JI9JIEI-
JEHIK.

[eiapiaa na, [udarop reopemackl OOWBIH-
1a KaTeTTep YIIiH:

AC2=AB?-BC?we BC2=AB?-AC?
epHekTepi opeiabl. byman AC2<AB? xoHe
BC2<AB? xemin merragsl. Jemek, AC < AB
xone BC < AB. Canpap monenaexmi.

2. IIndarop TeopeMmachiHa Kepi TeopeMa.

Teopema.

Erep ymoypoluThiH KaOblprajapbiHbIH OipeyiHiH KBaJpaTbl OHBIH
0acka eki KaObIpFachl KBaPaTTAPbIHBIH KOCHIHAbICHIHA TeH 00J1ca, OHIa
YLIOYPBIII TiK OyphIITHI 60JIA/AbI.

r

o)

A
C B
A
=
C, B,
J

onenoey. AABC yIIOYpBIIITaA
AB*=AC*+BC? Goucsit. ZC=90° GonaTbIHbIH
IoNenAeik (2- cyper).

C, Oypbimbl Tik OOJFaH TIK OypHINITHI
AB,C ~ ymOyphlmbIH KapacThIpalbIK, OHJA
A.C,=AC wmen B,C,=BC. [ludarop Teopemacs
Goitbiama Ay B2 = =A,C}+ +B,C}. Jlemek, A
B = AC?+BC2

bipak TeopemaHblH mapThl OOWBIHIIA
AB2=AC?2+BC? nemek, A, B’ =AB?. bynau
tabambi3: A B, =AB. Conriven, ABC sxone A B,C,
ymoypslTap yir KaOslprachl OOMBIHIIA TEH.
Connpikran ZC = £C,, srau ABC ymOypbITeig

C Telecinyeri OypbIbl TiK OYpHIT OOJATHIHBI
KEJIIII NIBIFaIbl.
Teopema nponenaeHai.
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l-ecen. Erep ymoOypeimthiH KaOblpramapel: 1) a=5, b=11, c=12;
2)a =+/85,b=7,¢c=6 6Gonca, on Tik GypHIITH YIOYPHIII 6o1a Ma?
Hlewyi. 1) Exi kimi KaOblprachl KBaJpaTTapblHbIH  KOCBHIHJIBICHIH
ecernrreiimiz: 52+112=25+121=146.
Enpi yakeH KaObIpFachIHBIH KBaJAPAThIH ecenTeimisz: 122=144,
AJTBIHFAH HOTIKEIEP/Il CajbICThIpCak, a’+ b?# ¢® KaTbIHACHI KEJIill IIBIFa/IbI.
Jemek, Oepuired ymOyphblIIl TiK OYpBIIITH eMeC EKEeH.
Kayaowi: 1) a=5;b=11, xone ¢ =12 6onranga, ymoOyphIII TiK OYPBIIITHI
OosMaiibl.
2) Exi ki KaObIpFachl KBaApaTTapbIHBIH KOCBIH/IBICHIH €CeNTeMi3:
7°+6°=49+36=285.

CoJIaH COH YJIKeH KaObIPFaChIHBIH KBaAPAThIH ecenTeiimiz: (185 )2 =85.

Hemek, 85 = 85 — opomagsl. CoHblH HoTHKeCiHAe D*+c?=a® -ka wue
6osamb13. byian ymOypeIThIH TiK OYPBIIITH €KEHAIr KEJil MIbIFa/Ibl.

Kayaowvi: q =85, b =7 xone ¢ = 6 Gonrania, YOYpHIIT TiK OYPHILIITEL
0oabl.

3. [lepnieHANKYJISAP JKIHE KOJIOEY.

[ — Ty3yi %oHE OHJA KATMaUThIH 4 HYKTecl OepiireH aeniK. AHBIKTaMachlHA
opaii, A -gan | Ty3yiHe meiiHri eH KbICKa KalIBIKTBIK A -maH | -re Tycipinren
AC nepneHAUKYISAPbIHbIH Y3bIH/IbIFbIHA T€H O00masl (3-cyper).

Paceinma na opOip Bel ymin  ACB  ymOypsiibl — TiKOYpPBINITHI,
oyauna AC men CB — karerrep, an AB runoreHys3a Oonaael. CB keciHmici
AB xenbeyinin | Ty3yiHaeri mpoexuusacel nen
aTtajaalpbl. A

[Tudarop Teopemacet AB — kenodeynin, AC —
NEePIEeHANKYIAPAbIH koHEe CB — NpOEKIUSHBIH
Y3bIHJBIKTAPBHIH TOMEH/IET] TCHIIKIIEH OPHEKTEeHIi:

AB2=AC?+CB2.

Conppikran apxawan AB > AC nemece AB >
BC 6onanpl. beinaiima aiTkanma, Oip HYKTe ap- i
KblIbl HCYPRi3iieeH NepneHOUKyIap MeH Koaoeyoiy C B 1
NpoeKyuaCsl Kooeyoen Kiui 60naosl.

Cownpaii-ak mey kenbeynepOin npoekyusiiapsvl 0a mey 601aobvl, exi Konoey-
Ol KallCbICLIHbIH NPOEKYUACHL YIKeH 0ojica, conl Kenbey yaKeH 60a1aobl.

2-ecen. Jlmaronanpmapel 10 cm xoHe 24 cM-Te TeH POMOBIHBIH KaObIp-
FaJlapblH TaOBIHAAP.

[llewyi. POMOBIHBIH JHAroHaNbAAPhl MEPICHIUKYIISP KOHE KUBLIBICY HYK-
TeciH/e TeH eKire OeJiHy KacHeTiH MainanaHaMbl3. byHa poMOBIHBIH KaTeT-
Tepl 5 cM-Te koHE 12 cM-Te TeH TIK OYpBIITHI YIIOYPHIIITHIH THIOTCHY3aChl
oomanpl. 52+122=25+144=169, 6.a. 169=132

/Jlemex, poMOBIHBIH KaOBIpFachl 13 cM-Te TeH eKeH. Kayaower: 13 cm.
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Cypakmap, ecenmep men mancolpmanap

1. 1) IIudarop TeopemachsiHa Kepi TEOpEeMaHbl O©PHEKTEHIED.

2 2) Kenbeynin Ty3yaeri NpOEKIHUsICHI IETEHIE HEHI TYCIHEMI3?
3) Karer runoteHny3amaH Kiri ekeHl Jyphic ma?

2. TixOypbIITH YIIOYPHIIITHIH KaObIpFaiapbl TOMEH/IET1 CaHlapFa TeH OOTyBI
myMKkiH 6¢e: 1) 11 ecm, 7 cm, 17 cm; 2) 3 cem, 1,6 em, 3,4 em; 3) 3 em, 4 cm, 6

I

cM; 4) 2 cem, V7 oM, JIT em? JKayaObIH b1 HETI3/E.

3. AABC-na AB=13 cm, BC=20 cm, BD— ymOypsiutelH OHIKTIriHE KOHE
12 cm-re teH. AB, BC xaOwipramapasiy AC kaOblprara TYCipuITe€H Ipo-
eKIUSUIAPBIHBIH ~ Y3BIHABIKTAphIH koHe AC KaObIpFaHbIH Y3BIHABIFbIH
TaObIHIap (4-cypeT). boc opeiHIapFra coiikec jxayanTap/ bl KOWBIHIAD.

@ B

ITewyi. NAABD JKOHE ABCD -
TiKOypbIuTHL, eiTKeHi ZADB=2/BDC=90°.
AB xone BC kabbipramapasig AC KaObIpFragarbl
npoekiusuapsl coiikecinme AD xone CD ke-
CIHIIJIEpIHEeH TYPabl.

AABD-nau IMudarop TeopemMachiHa opai:

A D AD?=AB?-BD?=13*—..%=...—..=...(c™m).
byman AD=... cm. ABCD-man Ilucdarop
TEOpEMAacChIHA OPail:
CD2=BC2-BD?=..2-122=...—...=... (cm). bymaun CD=... cm.

AC=...+DC=...+..=...(cm).
Kayaovi: AD=... cm, CD=... cm, AC=... cMm.

4. benrici3 y3bpIHABIKTAPAbI Tall (5—6-cypeTTep).

S. TikOyphIITHl YIIOYPBILTHIH €Ki KaObIpFackl 6 CM JXKOHE 8 CM-Ie TeH.
Yurinmi KaObIpFaHbIH Y3bIHIBIFBIH TaOBIHAAp. EcenTiH memiMi Heiey?

6. TikOypbIITH YIIOYPHIITHIH KaObIpFanapbl TOMEH/IET1 caHapra TeH 00Iybl
MymMmKiH 6e: 1) a=12, b=35, ¢=37;2) a=11, b=20, c=25; 3)a=18, b=24,
c=30;4)a=9,b=12,c=15?

(6) A 5cm B

C}é wh




( 19. MAPATOP TEOPEMACBIHBIH KEMBIP KOJJIAHBLTYJIAPBI j

Y KaObIprachl 00MBIHIIA YIIOYPHIIITHIH OMIKTITiH Ta0y.
Bepinren ABC ymOypsInThiH KaObipranaps! a, b skoHe ¢ 6oicbiH. Oubig C
Tebecinen AB kaObipraceina Tycipiiren CD=h_Ouikririn Tabaiibix (1-a-cyper).
buikriktig Tabanel D HykTeHiH AB KeciHaire KaparaH/ia Kajai opHajiacybliHa
Kapail ym Typii kaFmai 6omaasl. OCkl KaFmaimapasl KapacThIPAMbIK.
I-srcazoan. D nyxte AB kecinniniy imki HykTeci 6onceiH. Erep AD =X Gen-
riney eHriscek, oaga DB =c—x 6omanesl (1-a-cyper). AADC xone ABDC-nap Tik
OyperuTsel. [Tudarop Teopemack! 60MbIHIIA:
h2=b?=x? (1) xone h’=a*-(c—x)* (2).
Bynan MeiHazai TeHaik Kemin meraasi: b2—x2 =a—(c—x)>2
byn TenaikTen:
b2—x?=a?—c?+2cx—x?, Hemece b?=a?—c?+2cx.
CoHFBI TEHIKTEH X-T1 TA0AMBI3:

2,2 2 2
x_b +Cc"—a 2 (b2+c2_a2)
T ).  HeMmece X' =———5——

x-Tiy Oy MoHiH (1) TeHmiKKe Kocak:

2o (b2 +c? —a2)2 B 4b%c? —(b2 +c? —a2)2
¢ 4¢? - 4¢?

Byn GenmekTiH anbIMbIH KOOSUTIHALTEpPTe 00JICEK, TOMEHICTIHI IIBIFApaMBbI3:
Py (2bc (B> +*-a?))2bc+ (B> + 2 -a?)) _ (2be—b2 —c? +a*)(2bc+ b2 +c? —a?)
¢ 4¢? 4¢? )
[IbrFapblIFad OpHEKTIH aMbIMBIHIAFBI €Ki KOOCUTIHIHI TYPICHIIPCEK:
2bc—b2-c?+a?=a?—(b—c)’=(a—b+c)(@a+b—c) xone
2bc+b?+c*—a*=(b+cy’—a*=(b+c—a)b+c+a).
On )Kafﬂaﬁﬂahg g (a—b+c)(a+b—z)(2b+c—a)(b+c+a) ’ 6¥)18.H
C
h, :ZLC\/(a+b+c)(a—b+c)(a+b—c)(b+c—a)

Y mOyphITapasIH )KapThl IEPUMETPIH p JIET OeNriIecek, OHfa:

' R
® ;
b
b h=a
X
A A C B=D
L a ] 0 )




a+b+c=2p,

a—b+c=a+b+c—2b=2p—2b=2(p —h),

a+b-c=a+b+c—-2c=2p-2c=2(p—c),

b+c—-a=a+b+c—2a=2p—2a=2(p—a).
By epHekTi TyOip acThIHIaFBl OPHEKKE KOHCaK:

he = 3-16p(p =) (p=B)(p=0) = 5 4[p(p—)(p=bB)(p—c) =

=2 Jpr=a-bp-0)

Hax con cusKThI

h, =%\/p(p—a)(p—b)(p—6) HKOHE fyy =%\/p(p—a)(P—b)(P—C)-

2-agrcazoaii. D nyxre AB-HBIH KanFacbiHa jkataabel, sFHu DB=c+X. byHna
Jla TONeNICHTeH HOTIDKE Kellin msiransl (1-0 cyper).
3-ocazoau. D uykre B Hyktemen, skHu h=a OMIKTIK KaTeTIeH OeTTecei.

Y moypsit Tik OypeImtel 0onaasl (1-0 cyper).

)

Cypaxkmap, ecenmep men mancolpmanap

[

Kaobsipramapsr: 1) 10 cm, 10 em, 12 em; 2) 17 am, 17 oM, 16 am; 3) 4 om, 13

M, 15 1M G6onral ymoyphIuTap/siH OUIKTIKTEPiH Tarl.

bBuikriri h-ka TeH O0oJIaThIH TeH KaObIPFasibl YIIOYPHIIITHIH KaObIPFaChIHBIH

y3eiHABIFBIH Tam. Erep: 1) h = 6 cm; 2) h = 1,5 cm Gonca, kaObipranapsl

KaHail 00NaThIHBIH TaOBIHIAP.

YOy peIThiH KaObIpramapel: 1) a=5 cm, b=7 cm, C=6 cm; 2) a=13 am,

b=14 am, c=15 nm; 3) a=24 cm, b=25 cm, C=7 cM. YJKeH KaObIpFachiHa

KYPri3iareH OMiKTIKTI Tall.

Erep TeH kaObIpranbl ymIOypsIIITHIH KaObIpracel 12 cm-re TeH Oorca,

OHBIH OMIKTITIH Tall.

Y mOyprimTeiH KaObipranapsl 8 cm-re, 10 cm-re sxoHe 12 cM-re TeH. Ochl
YIIOYPHIIITEIH €H YJKEH JXoHE €H Killi OMIKTIK-

~  TEpiH TaIl.

@ 6. Kao6wipramapsr: 1) 17, 65, 80; 2) 8, 6, 4;
3)24,25,7; 4) 30, 34, 16;5) 15,17, 8-re TeH 60-
JaThIH YIIOYPBIIITHIH Killli OMIKTIriH TaI.

7. Y mOypeImTeIH KaObIpranapsl a = 16 cM,
6 =12 cm xoHe c¢ = § cM. YHIOYpBIITHIH Killi
’; OUWIKTIriH TaOBIHaAP.

8. CarbIHbIH Y3bIHBIFBIH TaObIHAAP
(2-cyper).

C 25Mm B
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§ 5. TPUTOHOMETPUSIIBIK KAFUJIATTAP

20-21. HEI'I3I'l TPUTOHOMETPUAJIBIK
KAFUJIAT )KOHE OHBbIH CAJIJIAPJIAPBI

1. Heri3ri TpMroHOMeTPHUAJIBIK KaruaarTap.
Bip OypbIUTHIH TPUTOHOMETPUSIIBIK (DYHKIMSIAphl apachlHAarsl Oaiina-
HBICTHI OCHHENICUTIH KaFuIaTTap bl KapacThIpaMbI3.

Teopema.
Ke3 kesaren o cyiiip Oypbimbl yuriH
sin’a + cos?a =1 TeHiri OpbIHABI.

Jonenoey. A tebecinneri OYphIlIbl « -Fa TEH CYHIp OYpBIMTHI K€3 KEIreH
ABC ymOypsimbiH anamsei3 (1-cyper).

r

[Tudarop Teopemacsina opaii: @ B
BC?+AC?*=A4B>.
TenmikTig exi 'karblH Ja AB?-ka Oeim, ToMeHeT1 c a
TEHIIKKE e 00JIaMBbI3:
BCY ,(ACY _ o r
AB AB ) A b C
bipak B_C =sin o, % = cos ¢, . COHBIMCH,
sin“a +cos’a=1. (1)

(1) TeHaiKk TPUTrOHOMETPHSIHBIH Heri3ri KaruaaThbl JEM aTayiajbl.
bisre Oip OYpBIITHIH TPUTOHOMETPUSIBIK (DYHKIMSTIAPBl apaChIHIAFbI
OailTaHpICTHI OCHHENEHTIH YIII TEeHIK OemTii:

tgo, = SHue (2), ctga = =2 (3) tga-ctga=1 (4).

(1) TenmikTiH €Ki 6emr1H ne cos’o-ra Oedmim, (5) KaFruIaTThl IIBIFAPBIT
aJlaMbI3:

.2
sin”“ o 1 2
+1= 1+tg°a =
(!OS2 o COS2 o HEMECE g COS2 o’ (5)
(1) TenaiKkTiH €K1 JKaFbIH 1a sin’a -Fa Oedin, (6) KaruaaTThl alKbIHAANMBI3:
2
cos“o 1 2 1
1 =— 1+ctg’o =
sinfo  sin?q HEMECE sino - (6)

2. Heri3ri TpUroHoMeTpUsJIBIK KAaFUIATTAH TYBIHAAWTBIH cajiapJap.
Ke3 keqren o cyiiip Oypbimbl yiliH TOMeHaeri TEHAIKTeP OPbIHIbI:

sin“o = 1 — cos’a = sin o = /1 — cos’o, 7)
cos’a = 1 - sin’a = cosa = /1 — sin’a (8)
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2 . .
1-ecen. Erep coso = 3 Oonca, sino, tgo oHE Ctgo-HBIH MOHIEpIH ecerl-

TeHIe.
Hlewyi. 1) sin o = /1 - cos? _,/1— 1[1——
_sino V5.2 5 _ coso _,_5_1_&
2) B = e =3 32 3) Cler =G =33 s
5 3 25

JKayabor:  sino ==, tgo = -5 ctgo = —
2

2-ecen. OpHEKTI BIKH_IaMI[aH,Z[ap 1 +ISI# 2) 1——COS (; -

SIn~ o cos™ o

Ilewyi. 1) Exi caHHBIH KOCBIHJBICHI KBaJPATHIHBIH (OPMYJIAChIH KoHE (6)
HETI3T1 TPUTOHOMETPHSUIBIK KaFUIaTThl MTaliJaIaHbIIl, OPHEKTI bIKIIaMIaHMbI3:

I-sino.  sin?a+ 1-sina 1
1+— 7 = ) )
sin“ o sin‘ o sin‘ o

=l+ctg’a. Kayaov: 1+ ctgo.

2) AlipIpMaHbl Kanmbl TYOipre (Maxpaskfa) KENTipeMi3, COAaH COH ajIbIM-
JaFbl YKCAC MYUICTepAl BIKIIAMIAiMbI3 JkoHE (5) KaFuaaTThl TNaiijanaHa
OTBIPBIT Ta0aMBI3:

2 2 2 2 2
cos“o—1  cos“a—(cos“a—1 cos“o—cos“ o+l 1
l-——= ( : ) _ : =——=1+tg’a. Kayadwr: 1+ tgo.
cos“ o cos” o cos” o cos“ o

3-ecen. OpHekTi bIKIaMaaaap: sin‘o+cos’a+2sin’o cos?a.
Ilewyi. Exi caHHBIH KOCBIHIBICBIHBIH KBaIpaThl ()OPMYJIACHIH JKOHE HETi3Ti
TPUTOHOMETPHSUIBIK KaFUIATThI Tai1a1aHbIll, OPHEKTI BIKIIAMIAUMbI3:

sin*o + cos*a + 2sin®a.cos?a = (sino + cos?a)? = 1 Kayaowv: 1.

2% Cypaxkmap, ecenmep scone mancolpmanap

1. 1) Kaiicel TeH/IiK TPUTOHOMETPHSIHBIH HET13T1 KaFUIAThI JICTT aTaia bl
2 2) TpuroHOMeTpUSIBbIK KaFUAaTTapbl OPHEKTEHTIH TEHIIKTEPAIH KahChI-
CBIH Oinecinuep?
3)Heri3ri TpnrOHOMeTpHﬂnHK KaruJaTTaH KaHaai cangapiiap TybIHAANAbI?

2. Erep: 1) sino=— 6onca coso , tga xoHe ctga -Hb;  2) cosa = 0,8
Oorca, sino. -Hbl, tg(x -HBI XOHE ctga -HbI; 3) cosa = (0,28 Gonca, sino-HbI,
tga-HbI JKOHE ctga-HLI TaOBIHIAD.

3. Erep tgo == 6onca sino. MEH COSO-HBI TaOBIHJIAP.

. 4
Yari. Erep tgot =3 Oouica, sino MeH COSO-HbI TaObIHAAP.

25 9

Llewyi. =l+tg?a=1+ —1 2 =22 Jlemek, cos’a = — .

4 cos®a g« 3 9 9 A 25
bynan _ 9.3,
YAAH coso = | = <
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8. OpHexTi bIKIIAMAAHTAD:

10.

11.

12.
13.

14.

Enni si \,..ta_sinoc 4 3
HJI1 SINO-HEI €CEITEuM13:. 18 ool 33" 3"

Kayabol: sin o = % > coso= 3.

. . 2 sin? o 1-sin? o
OpuekTi biKmWamaanaap: 1) 1+ sin‘a+cos’a; 2) ———;3) ——
1-cos” a COS” O

Yuiri. OpHekri bIKmamaaggap: 1+ sino—cos?a.
Llewyi. blkmamaay YIIiH KOCBUIFBIIITAPbl TONTACTHIPHII, KaCaMBbI3:
1+sin?0 — cos? o = 1 — cos? o + sin?o. = sin? o, + sin? o = 2sin o .
\_ﬂ,__/
sin? o,

JKayabwi: 2sin?a.

1) (1—Sin(.>€)(21+Sin(X); 2) sinoc;:oscx; ) .thC .

sin” o, cos? o, sin o
TikOypbILTH YIIOYPHIITHIH KaTeTTepl 7 cM-re koHe 24 cMm-re TeH. YI-
OYpPBIIITHIH €H Killll OYPBIIIBIHBIH TPUTOHOMETPHUSUIIBIK (DYHKIUSIAPBl MOH-
JepiH TaObIHIAp.

OpHEKTI BIKIIaMIaHIap:

. 15 A
Erep: 1) tgA=2; 2) sino = ? ; 3) coso = T Oomnca, A cyiip OYpBIIIbI
TPUTOHOMETPUSIIBIK (DYHKIMSIIAPBIHBIH MOHJIEPiH TaOBIHIAP.
1—tg2a+tg4a
2.

COoS™ o
Llewyi.
ooy tod
Interoriglo | (1-tg2a + tg*a) = (1+ tg2a) (1 - tg?o + tg*a) = 1 + tgbar.
COS2 o C052 o

blkmamaay kesinge (5) karumar »xone a’+b*=(a+b)(@—ab+b? dopmy-

Jachl Maii1aIaHbLUIIbL.
A A Kayaovr: 1+tgbo.

Erep: 1) sina = % 0oJca, cosa , tga, ctg a -Hbl; 2) cosa = 0,6 6osca, sina,

tgo JKOHE ctgo-HbI TAOBIHIAD.
bip OyphIITHIH CHHYCHI MEH KOCHMHYCBI COMKECIHIIE TOMEHJEri caHIapra

y 1 L V3.
TeH OOJIaTBIHBIH HeMece TeH OOJIMANTHIHBIH aHbIKTaHaap: 1) 5 HKOHE —-;
1 3
2) 3 JKOHE 7.

bip OypBIIITHIH TaHT€HCI MEH KOTAHTEHCI COMKECiHINe TOMEHIET1 CaHIapFa
TeH OOJIAaTHIHBIH HEMece TeH OOJIMANTHIHBIH aHBIKTAHIAP:

1) 0,4 xome 2,5; 2)1,1xome 0,9; 3) +/5+2 xone v5-2.

OpHeKTi BIKmaMaanaap: 1) tga- ctga—cos?a; 2) coso —cosa - sin?a.
TikOypbiuTel YIIOYPHIITHIH KareTTepi § cM-re jkoHe 15 cMm-re TeH.
YmOyphIIThIH €H Killli OYPBIIIBI TPUTOHOMETPHUSIIBIK (YHKIUSIIAPBIHBIH
MOH/IepiH TaObIHAAP.

OpuekTi pikmamMaasaap: 1) (1 —cosa)(1+cosa); 2) sino—sino cos?a.
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22. TOJBIKTBHIPYBIII B¥PBIIUTBIH TPUT'OHOMETPUSJIBIK
OYHKIUAITAPBIHA APHAJIFAH ®OPMVYJIAJIAP

ToABIKTHIPFHII OYPHIIITAPALIH TPUTOHOMETPUSIIBIK (PYyHKIUSIaApPbIHA
apHaJraH ¢opmyJianap.

Kocvinovicor 90°-ka men exi Oypoluimsbl moiviKmvipabld OYpuluimap Oen
amatiovl. TiKOYPBIITHI YIIOYPHIIITEIH CYHip OypbIITAphl TOJIBIKTHIPFBII Oy-
pHBILITapFa MbIcal OOJIa anajbl, OUTKEeHI OJapAbIH KOCBIHIBICH 90°-Ka TeH.

bi3 KapacTblpraH TPUTOHOMETPHUSUIBIK Karuiartap Oip OypbIITHIH Typ:i
TPUTOHOMETPUSIIBIK (DYHKIUSIIApBl apachlHla e3apa OaliaHbICTap OpHAaTyFa
MYMKiHAIK Oepeni. Enmi TIKOYpBIITH YIIOYPHINTBIH €K1 CYHIp OYPBIIIbI
OpTachIHJAFbl OailylaHbICTap/bl KAPACThIPANBIK.

Teopema.

Ke3 kesireH TikOypbIuThl YINOYPBIIUITHIH CYHIp OYpbBIIIbI — 0 YIUiH
sin(90°—a)=cosa; c0s(90°—a)=sina TeHAIKTepi OPHIHABI.

B Ilonenoey. I'mnorenysacel AB OonFaH TiK-

@ OypeiTel ABC yIIOYpHINIBIH KapacThIpambI3
(1-cyper). Erep <4 = a Oonca, onga <B =
90°~a 90°-xa TeH Oosazpl. YIIOYpBILITHIH CYHip Oy-
PBILITAPBIH CHHYCTAp MEH KOCHHYCTAp apKbLIbI
OpHEKTelMi3. AHBIKTaMara Opaii:

. AC
al o sin B = — one cosAzﬂ,
AB AB

C A ) . BC
aFEE  sin(90°—o)=coso; Sind = ~p JKoHe

cos B = % , srHu cos(90° — o)) =sina.

Teopema moneneHai.

Jlonennenred TeopemMaaH MbIHAAl cangap KeJill IIbIFaIbl:

Canpap. Ke3 keJires cyiip Oypoim ymin

tg(90°—a)=ctga; ctg(90°—a)=tgo TeHAiIKTEpi OPHIHIBI.

byn TeHmIKTEpIiH IYPBICTBIFBIH JKOFAphIa KENTIpUIreH (opMynanapabl
naiiianaseln goneneyl e31epiHe KaaablpaMbl3.

A xoHe B cyilip Oypbimtapsl — OipiH-6ipi 90°-Ka TONMBIKTHIPBIN TYPaThIH
Oypebimtap. OCBIHBI €CKepe OTBIPHIN, JKOFapblJa IIbIFApbUIFaH (opMysaiap/sl
TOMEHJICTIICH eTill OKY KepeK:

— OepijreH OYpbIITHIH CHHYCHI TOJNBIKTHIPFBIII OYPHIIITHIH KOCHHYCHIHA TEH;
— OepijireH OYpHIIITHIH KOCHHYCHI TOJIBIKTHIPFBIII OYPHIIITHIH CHHYCHIHA TEH;
— OepiyireH OYPBIIITBIH TAHICHCI TOJBIKTBIPFBII OYPBIIITHIH KOTAaHIeHCiHe
TeH;

— Oepijiren OYpPbLIIITHIH KOTAHTEHCI TOJBIKTHIPFBINI OYPLIIITHIH TAHTEHCiHE
TeH.
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l-ecen. 4 xoHe B OypwlmTapbl — TIKOYPBIIITH YIIOYPBIIITHIH CYHip Oy-

peimTapsl genik. Erep sin B = % Oonca, anmga tgA-HbI TaOBIHIAD.

Hlewyi. sinB=cosA, nemek, cosA =sinB = % Enni A OypbIIbIHEIH

CHHYCBIH HET13r1 TPUTOHOMCTPUAIIBIK KarUAaTThIH CaJlJapbIH naﬁ,uanaHa OThbI-

/ 2
poIl TabambI3: sin A = +/1 - cos? o = 1—(%) = /1—% = \/% :%.

BypBIITBIH TAaHT€HCIH CUHYC NIEH KOCHUHYC apKblIbl TA0aMbI3:
2 1

sin A
tgA = A~ B F =2, Kayaoor: 2.

2-ecemn. Erep ctgx = tg20° 6omca, cyiip x OYpBIIITHI TAOBIHIAD.
Hlewyi. tg20°=ctg(90°—20°)=ctg70°, nemexk, ctgx=ctg70°.
bynan x=70°. JKayabwur: x=70°.

Y
b),

Cypaxkmap, ecenmep jcoHe mancwlpmanap

?
2.

3.

N

1) ToNBIKTBIPFBITI OYPHIIIITADP JICTI HeH1 alTaIbl?

2) TikOypsITH! YIIOYPBIITAPABIH €Ki CYHip OypbINIbl apachIHIaFbl KaHIali
OaitnanwicTapabl Oinecinaep? Colikec hopMynaHbl TAOBIHIAD.

Erep: 1) sinx = cos40°; 2) cosx = sin76°; 3) tgx = ctg56°; 4) ctgx = tgl6°
OoJca, Cyiip x OYpBIIITH TaOBIHIAD.

A xoHe B OyphImTapbl — TIKOYPBIIITHI YIIOYPBIIITHIH CYHIp OYpBIIITAPHI.
Erep cosA = 0,6 6onca, sinB MeH cosB-HbI TaOBIHIAP.

. Bip OypbIITHIH CHHYCHI MEH KOCHHYCHI COWKECIHIIIE TOMEHJEri caHaapra

TEH eKeHiH SIKA TeH €MECTIrH aHbIKTaHIap:

1) \/— KOHE 7,2)03)K9He 0,4.

A xoHe B OyphInTapbl — TIKOYPBIITHI YIIOYPBIIITHIH CYHIp OYpBIIITApHI.
Erep sinB=0,5 Gonca, cosA xoHe tgA-HBI TaOBIHAAD.

. benrici3 y3bHIBIKTapAbl TaObIHAAP (2-CypeT) *oHe CYHip OypBIIITap/IbIH

CHUHYCBIH, KOCUHYCBIH, TAHT€HC1 MEH KOTAaHTCHCIH €CENTEHIeP.

7. Erep sin(90° — a) = 0,8 Gosica, coso. MEH Sino-HbI TAOBIHAAP.
8. OpuekTi pIKmMamMaagaap: 1
A 12 cm C A (X+6) cm B
=
Q
o, i
O, ? B
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P
23. 30°, 45°, 60°-ThIK BYPBILITAPIBIH CUHYCBIH, KOCUHYCBIH,
TAHTEHCIH )KOHE KOTAHTEHCIH ECENTEY

S

( R

A @ 1. 30°-TBIK .6¥pI>IHITbIH CHHYCBIH, KOCH-
HYCbIH, TAHT€HCIH ’K9HE KOTAHIeHCIH ecernTey.

Ten Oyitipmi ABC ymOyphIIIBIH  alaibIK
(1-cyper). Oran BD OMIKTITIH 3KYpri3cek, o
300 OucceKkTpruca MEH MeIWaHaHbIH MIHACTIH aT-
kKapanael. Conm cebenti ABD ymlOypbisl B
av3 tebecinzeri cyiip Oypsimbl 30°-ka TeH TiK-
2 OypbiuThl (LD=90°) ymoypsim Oosbin TaObI-
manel. TeH OyHipmi  ymOypbIUTHIH — KaObIp-
Facel a-ra TeH OosichiH aenik. OHmal sxarnaiiia

[T~

>
|
o

- J

AD = 3. [Tudarop Teopemacsina opaii:

BD = JAB — AD? = |a? - \/7\/;

AHBIKTaManapra opaii:

° AD a . . o _ BD a\/— V3
sin 30° = —2.a=—2, cos 30 ____T __T’
o AD a a\/§ 1 \/§ BD a\/§ a
tg30 _____E'T:ﬁ:T’ ctg30° = o= :2 \/g

TonbIKTEIPFBIT OYPHINTEIH TPUIOHOMETPUSIBIK (YHKIHMATAPE! YIIIH MIbI-
rapeUFaH (hopmynanapablH KeMeriMeH 60°-mulK Oypoiuimoly, mpuzoHomem-
PUATBIK, )YHKYUATIAPBIHBIK MIHIH TAOAMBI3:

sin 60° = sin(90° — 30°) = cos 30° = ? ; tg60° = tg(90° — 30°) = ctg30° = NEE

cos 60° = cos(90° — 30°) = sin 30° = %; ctg60° = ctg(90° — 30°) = tg30° = ? .

2. 45°-TBIK OYpbIITHIH CHHYCbIH, KOCHHYCBIH, TAHT€HCIH KOHE KOTaH-
TeHCiH ecemnTey.
( ) 45°-ThIK ~ OYpBIUTHIH ~ TPUTOHOMETPHSIIBIK
@ (GYHKUMSUTAPBIH €cenTey YUIH TeH OYHipil Tik-
OypbiiTel ABC ymIOYpBIIBIH  KapacThIpaMbl3
(2-cyper). byn ymoOypsoiuta AC = BC = a, LA =
@ ZB = 45° 6oncein. [Tudarop Teopemacsira opai,
¢ @ | runorenysa AB =a+2 -Fa teH OGomamel. Cykip
OYpBIIITHIH TPUTOHOMETPHUSIBIK (PYHKIMSCHIHBIH
aHbIKTaMachl OOMbIHIIA:
45°
sm45°—smA—£=L=L=£;

AB a2 2 2

-~
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AB a\/§ 2 2’
tg45°—tgA=%=%=l; ctg45°—ctgA=%=%—

30° -ThIK, 45°-TBIK *oHE 60°-TBIK OYPBIIITAPIBIH
CUHYCBI, KOCUHYCBHI, TAHTCHCI JKOHE KOTAHTCHCI MOH-
JIEpiHIH KECTECIH KacaMbI3.

Cy#iip OypbILITEl TPUTOHOMETPUSUIBIK (YHKIIHS-
JapAbIH MOHJEPIH, CaHAAPIBIH KBaJIpaTTapblH >KOHE
oJap/iaH UIBIFApbUIFaH  apu(pMETHUKAJBIK  KBaJapar
TyOipai  apHaiibl ~ KecTelepaeH Oulyre  Hemece
KaJIbKYJIATOP/IbI NaiilaaHbln ecenteyre 0oaibl.

Ecen. TikOypeiutet ABC ymOyphIibiHbIH AB
TUIOTEHY3achl  4+/3 ¢M xoHe LA=60° (3-cyper).
Ocpl OypBIIITHIH KaTEeTTEPiH TaOBIHAAP.

Hlewyi. bizre asn OonraHbIHAAH, 0  OYPBIIITHIH
KapaMma-KapChICHIHIAFbl KaTeT TUIIOTEHY3a MEH o Oy-
PBII CHHYCBIHBIH KoOeiTiHaiciHe TeH. OChIFaH opaii:

BC=ABsinA=4\/§~sin60°=4\/§-§=6 (cm).

bizre Genrimici con, o OyphIlTKa )KaHACKaH KaTeT
TUIOTEHY3a MEH o Oypblll KOCHHYCBIHBIH KeOek-
Tigaicige teHd. Comn ceOernri:

o 30° | 45° | 60°
sino | L | Y2 B
2 2 2
cosor | 3 [ N2 | L
2 2 2
tgo Bl
3
ctgo| /3 1 ﬂ
3
® ;|
Sy
G
W
60°
.
A C

AC = ABcos A = 4/3 - cos 60° = 4x/§%= 243 (cm).

— Kayaowi: BC=6cm, AC =23 cm.

=
‘b) || Cypakmap, ecenmep >t«cone mancoipmanap

1. Ecemrerzep: 1) sin30°+tg45°; 2) cos30°-tg60°; 3) 2 sin45° - cos60°.

2. Ten xaObIpranbl ymOYpBIII call )kKOHE OHBIH OMIKTIriH ypri3. Kaxerti en-
meynepai opsiHar, 30°-ThIK xkaHe 60°-ThIK OYpBIITAPABIH TPUTOHOMETPHSIIBIK
(GyHKIMANAPBIH €CENTe, AJIbIHFAH HOTIKENIEpAl KeCTeIerIepMEH CaJIbICThIP.

3. ABCD mapannenorpamblHbiH BD nuaroHani AB kaOblprara TepIICHIIN-
Kyqsap koHe 16 cm-re TteH. Erep BDA Oypsimier 30°-ka TeH Oosica, mapa-

J€JIOTPaMHBIH KaObIprajlapbIH TaIl.

4. TiKOypBIITHI YIIOYPHINITEIH Oip KaTeTi 63 -Fa, aln Oy KaTeTTiH KapcChl-
ChIHAAFb! OypbIi 60°-Ka TeH. [ unoreHy3a MeH eKiHI KaTeTTi TaObIHAap.

5. Opmuekri pikmaMaanaap: 1) tg?o(2cos’o+sina—1); 2) tg?o—sin‘otg?a.

6. TixOypbuuthl ymOypbIIITEIH Oip KareTi 2-re, aj Oyl KaTeTTiH KapcChl-
ChIHAAFbI OyphIm 60°-Ka TeH. [ umoTreHy3a MeH eKiHI KaTeTTi Ta0bIHaap.
7. OpHekTi BIKIIaMaanaap:  (sino+ coso)?+ (sina — cosa)?.

8. Ecenrengep: 1) cos45°-sind5°; 2)sin60°-tg30°;
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§ 6. TIKBYPBIIITHI YIHBYPBIINITAPABI HIELNTY

24. TPUTOHOMETPUSAJIBIK ®YHKLIUAJIAP
MOH/EPIHIH KECTECI

OKyNnBIKTBIH COHBIHIA OYTIH caHmbl rpagyctap MeH 1°-taH 89°-ka
JeHiHri OypblliTapra COHKEC KEJITeH TPUTOHOMETPUSUIBIK (yHKuusiaap (OH
MBIHHAH Oipre JeHiHri MONAIKIEeH) KOpPCeTUIreH KecTe KenTipinreH. by
KeCTe TOMEHJETIIEH TY3UIreH: COJI KaKTarbl OipiHmm OaraHara (KOFapFbl
JKarblHa ‘‘TpagycTap” JeN >Ka3bUIFaHbIHA) TpadycTapAblH caHpapbl 1°, 2°
3°, ...45°Ka nelilH OpHajacTBIPbUIFAH; EKIHIII OaraHara (JKOFapfbl JKarblHA
“cuHycTap” Jen jKa3plUIFaHbIHA) CHHYCTapbIH OipiHII OaraHajga KOpCETUITeH
OypbllITapra CoiKec KeJeTiH MOHAepl KoibuiraH; 3-0araHara TaHTCHCTEPiH,
OJJaH COH KOTAaHIeHCTEP/IH J>KOHE OJaH KeWiH KOCHHYCTap/AblH MoHAEpi
opHanacTeipbulFaH. EH coHFbl 6-OaraHara Tarbl Ja TpaaycTapAblH CaHIApbI:
sarHU 45°, 46°, 47°, ... ®oHe aphl Kapai 89°-ka JieliiH OpHaIacThIpbUTFaH. Al Oy
(OpBIHIBI YHEMEY YIIIH) TOMEHJIETITe HETI3CNIN KACaJFaH: TOJBIKTBIPFBIII
OYpPBIIITHIH TPUTOHOMETPUSIIBIK (YHKIMSIIApblHA apHalFaH QopMynaiapra
colikec sina = cos(90° - o), cosa = sin (90° - o) xoHe Tarbl 6ackamap. Jlemexk,
sinl® = c0s89°, sin2° = cos88° xoHe T.0. COHIBIKTAH KOFAPBIIAFHl “CHHYyCTap”’
JIeTl JKa3bUIFaH OaraHaHBIH aCcThIHA “‘KOCHHYCTAp™; JKOFapbLAaFbl ‘“‘TaHTeHCTEp”
JIeTeH >Ka3zybl Oap (con kakTaH 3-) OaraHaHBIH acThIHA ‘‘KOTAHTEHCTEp” el
JKa3pUTFaH jkoHe T.0. Ochutaiima 1°-tan 45°-Ka meiinri OyphIlITap YIiH Irpaayc
CaHJIapbIH COJI KaKTarbl OipiHII OaraHamaH Oactam, ajg TPUTOHOMETPHSIIBIK
GYHKIMSIIApBIH aTTaphIH JKOFApbIIaH Oactam oKy, an 45°-tan 89°-ka meiiHri
OypeIITap YIIH TpaayCc CaHAApbIH OH >KaKTarbl COHFBI OaraHajgaH OacTar,
GyHKUMSIIApAbIH ~ aTTapblH  OaraHalapiblH acThIHAH OacTam OKy Kepek.
MocerneH, KeCTe/IeH TaHTeHCTIH MoHiH Tabaibik: tg35°=0,7002.

1. Bepisren Oypbii 00ibIHIIIA TPUTOHOMETPHUSIBIK (PYHKIUSIAPABI Ta0y.

1-ecen. sin20°-TbI TaOBIHAAD.

Hlewyi. 1°<20°<45° OQonfaHABIFBl YIIIH con oJcakmazvl “‘rpamycrap”’
ce3l ka3puUTraH OaraHanaH 20-HbI ajJambl3 JKOHE OFAH COMKEC KOJJIAFbl eKIHIII
(«sinow) Oaranaman 0,3420 MoHiH TabambI3. MiHe, ochl caH Sin20°-ThIH MOHI
Oombi TabbUTaAbL. JemMek, sin20° = 0,3420.

2-ecerl. Sin75° -TbI TAOBIHIAD.

Hlewyi. 45°<75°<89° OonraHAbIFbl YIIIH 0K Xcakmaevl ‘“‘rpamyctap’
€31 JKa3plUIFaH OaraHaJaH 75-Ti aqaMbl3 )KOHE OFaH COMKEC YKOJABIH TOPTIHIII
(tomenzeri  «sinow) OaranaceiHaH 0,9659 moHiH TaGambI3. MiHe, OCBI caH
sin75°-TbIH MoH1 OoJbIn TaObUTaAbl. [leMek, sin75° =~ 0,9659.

3-ecen. cos33° -Tbl TaOBIHIAD.

Hlewyi. 1°<33°<45° QonraHbl YIIIH con ccakmagel “rpagycrap”’ cesi
Ka3plUTFaH OaraHagaH 33-Ti aJlaMbI3 JKOHE OFaH COWKEC JKOJIBIH TOPTIiHIII
(«coso») OaranaceiHaH 0,8387 moHiH Tabamb3. MiHe, OChl caH c0s33°-ThIH
MoHI1 OoJein caHamanel. Jlemek, cos33° = 0,8387.
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TaHreHcTep MEH KOTaHTEHCTEPIiH MOHAEpl COWKECIHIIe CHHYCTapblH
KOHE KOCHMHYCTap/blH MOHJEpl KecTeleH Kajlail TaObulFaH Oosica, HaK cosai
TaObLIAIbL.

2. BYpbIIITHI TPUTOHOMETPUSJIBIK PyHKUIHSAIADP O0iibIHIIA TA0y.

4-ecen. Erep sinx = 0,9848 Gorca, x cyifip OyphIITH Ta0y KEpEK.

Hlewyi. Cunycsl 0,9848-re TeH OypbIITHl Taly YIIIH TPUTOHOMETPHUSIIBIK
(GYHKIMSUIApAbIH MOHJIEpl OpHaJlacKaH OIpiHILI KM TepTIHII OaraHaslaH CoOJ
MOH/II 13aecTipeMi3. byt MoH TeptiHmmi (sine) OaraHana Oap, SFHU 137€CTIPLTIN
KaTkaH Oypbimn 45°-taH ynkeH, an 89°-tan kimn. OCBl KOJFa COMKEC OH
KakTarbl “Tpaxycrap” OaranacbiHaH 80 caHbIH Tabambi3. Jlemek, i3aecTipiaimn
)aTkaH Oypeii mamameH 80°-ka TeH. Kayaowvt: x = 80°.

Llewyi. Tanrenci 0,7002-re TeH OYpbIIITH TalOy YIIiH TPUTOHOMETPUSITBIK
(byHKIMSIIApABIH MOHEP1 OpHATACKaH €KIHIINI HeMece YIIiHII OaraHalaH OChI
MOH/II 137ecTipeMi3. by MoH ekiHmn (tgoy) Garanama Oap, SFHH 137€CTIPLTIN
arkaH Oypeim 45°-tan kimi. Ocel KaTapra COHKec CoJl )KaKTarbl “rpamycrap”
OaraHachlHaH 35 CaHBIH Tayblll ajamMbl3. JleMek, 137ecTipinin >KaTkaH OypbIil
mamaMeH 35°-ka TeH. Kayaowi: x =35°.

50
’bJ Cypaxkmap, ecenmep >cane mancoipmanap

1. Kecreni naiiganaHa OTHIPHIT TaOBIHIAP:
a) 1) sin3°; 2) sin21°; 3) sin50°; 4) sin82°; 5) sin40°;
b) 1) cos9°; 2) cosl2°; 3) cos41°; 4) cos67°; 5) cos4°;
d) 1) tg5°; 2) tg89°; 3) tgl5°; 4) tg60°; 5) tg50°;
e) 1) ctgl0°;,  2)ctg30°; 3) ctg75%; 4) ctg52°; 5) ctg5°.
2. Kecreni naiianana OTbIpbII, X CYHIp OYpBILITHI TAOBIHAAP:

a) 1) sinx~0,1392; 2) sinx=0,8590; 3) sinx~0,5150;
b) 1) cosx=0,7431; 2) cosx~0,6428; 3) cosx~0,0523;
d) 1) tgx=0,4663; 2) tgx~11,430; 3) tgx~0,1763;

e) 1) ctgx=0,9004; 2) ctgx~=1,192; 3) ctgx=0,3640.

3. (IIpaxmuxanvix stcymoic). TpaHIOPTHPAIH KOMETIMEH cyiip OypbIibl 40°-ka
TEH TIKOYPBIMTHI YIIOYPHIIT canbiaap. OHbIH KaObIpFaIapblH OJIIICI, COJ
OYPBIIITBIH CHHYCBIH, KOCUHYCBIH, TAHTCHCIH )KOHE KOTAHTCHCIH €CEeNTeHIEP.

4. OpHeKkTiH MoHIH TabbiHaap: tgl5°-tg30°-tg60°-tg75°.

Hlewyi. tg(90°—a)=ctga xoHe tgo-ctga=1 GopmynanapbiH nanaIaHbIII,
OPHEKTIH MoHIH ecenTeHaep (00C opbIHIapFa COUKEC JKayarThl )Ka3bIHAap):
tg15°-tg30°-tg60° - tg75°=tg15°-tg30°-tg(90°—30°)-tg(90°—15°)=
=(tgl5°-ctg...°) - (tg30°-ctg...°)=...-...=....

Honennennep: tgl®-tg2°-...-tg88°-tg89°=1.

OpuexTi bikmamaanaap: 1) cos?a+cos?(90°—a); 2) sina—cos?(90°—a).

Kecreni naiimanansin TadbiHaap: 1) sin70°; 2) cos55°; 3) tgl0°; 4) ctgl8°.

Kecteni naiinanaunsimn, x cyiip OypbimTsl TaObiHAap: sinx = 0,1392.

el Al
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C 25. TIKBYPbLIIITHI YIIBYPBIIITAPABI INENTY )

@ B Ywoyporuumapowr wewy ymOypbIITHIH OenTimi
OyphIITaphl MEH KaObIprasiapbl OOWMBIHINIA OHBIH
Oenrici3 KaObIprajiappl MEH OYphIIITapblH TaOyaaH
Typaabl. TiKOYpHIITH YIIOYPHIIITE KaOBIPFaCHI
MEH CYHip Oypbllibl Hemece €Ki KaObIprackl 00-
a | jpmHma memyre Oonanbl.  TiKOypbeIITH  yIHIOY-
phIIITAapABl IIenry Ke3iHae l-cyperreri Oenriiey-
Jepai maiganmaHambi3. By yimiH MoceleHiH MOHi-
HEH TYBIHAAWUTBIH >Karjaiiaplibl €CKepe OThIPHII,
™ TPUTOHOMETPHUSUTBIK (DYHKIUSUTAPIBIH MOHJIEPIH OH
A b c MbIHHAH Oip OesimiHe JeitiH (OKYJIBIKTBIH COHBIH-
Jarel KOCBIMIIIaFa KapaHjaap) HeMece KaxkeT OosiraH
Karmaiaa MblHHaH Oip OemimiHe neiiH, KaObIpFalapiblH Y3bIHABIKTAPBIH
JKY3l€eH Oipre neiiH, OYpBIIITHIH IT'PaAyCThIK OJIIIEeMiH Oipre AeliH JOHreleKTell
naigasaHyFa KeJicill ajJaMbl3.
TikOyphIITHl YIIOYPHIIITHIH 3J1€MEHTTEPIH OHBIH OENTUIl €Kl 3JIEMEHTI
OolbIHILIA ecenTey/IiH 4 *arJaiblH KapacThIpaMbl3.
1-xarmaid. YmOYpbIIUTHI THUIOTEHY3aChbl KOHe CyHip Oypbimibl
OOMBbIHINIIA LIELLY.
1-ecen. TikOypsIITHI YIIOYPBINTHIH TANIOTEHY3ackl ¢ = 10 cM *koHe cyilip
Oypsitibl o = 50° 6epiireH. a, 6 KaTeTTepiH KoHe [ cyilip OYPHILIBIH TaOBIHIAP.
Hlewyi. 1) TikOypbIITH YIIOYPBIITHIH CYHIp OYPBIITAPBIHBIH KOCBIH-
neickl 90°-ka TeH. Onga f=90°—a=90°—50°=40°.
1-20ic. 2) o OYpBHIITHIH KAPCHICHIHAFBI KaTET TUIIOTEHY3a MEH O OYPHIIII
CHUHYCBIHBIH KOOCHTIH/IICIHE TEH, IFHU a=C Sina.
Hemek, a =10sin50° =10-0,7660 = 7,66 (cm).
3) o OypbIIIKa KaHACKAH KaTeT THUIOTeHy3a MEH 0. OYpBIII KOCHHYCHIHBIH
koOelTingicine Tey, srau b=c cosa.
JNemek, b =10cos50°=10-0,6428 = 6,43 (cm).
2-20ic. 2) a=c COSB; a=10cos40°=10-0,7660 = 7,66 (CM).
3)b=c sinf; b =10sin40°=10-0,6428 = 6,43 (cm).
Kayaowvr: a=7,66cm; b=6,43 cm; B=40°.
2-kaFgai. YmoypbImThI KATETi skdHe CYHip OypbIIbl 00MbIHIIA IENY.
2-ecen. TikOyphIITH YIIOYPBILITHIH KaTeTi @ = 6 CM kKoHE CYHip OYpPbIIIBI
B = 22° GepinreH. 6 KaTeTTi, ¢ TUTIOTEHY3aHbI )KOHE 0, CYHIp OYPBIMITHI TaOBIH-
aap.
Hlewyi. 1) TikOypeImThl YHIIOYPBIITHIH CYHip OYpBINTApBIHBIH KOCBIH-
neickl 90°-ka TeH. Onpnail xxarmaiiga o.=90°—=90°—22°=68°.
1-20ic. 2) I'mnoreny3a [ cyiip OypbIIIKa )KaHACKAH KAaTETTIH [3 OYPBIIIbI-
a
cosP’

HbIH KOCMHYCbIHA KaTbIHACbIHA TCH, AfTHU C =
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a 6 6

cosP T Cos22° 09272 6,47 (cm).

Jemexk, ¢ =

3) AnbiKTamara opail: tgf= Ly bynaun b=atgp, srun
a

b=6tg22°=6-0,4040~2,42 (cm).
2-20ic. 2) T'umorteHy3a o cyHip OYpbIll KapChICBIHAAFBl KaTeTTIH

OYpBIIIBIHBIH CHHYCBIHA KaThIHACBIHA TEH, SFHU ¢ = 2

a 6 6
Hemex, ¢ === e = goary ~ O47 (em).

sin o

3) AHbIKTamara opaii: tgf= s. bynan b=atgp, srau

b=61g22°=6-0,4040~2,45 (cm). JKayaowi: ¢ = 6,47 cm, b =2,42 cm, 0.=68°.

=Y
g)) Cypakmap, ecenmep 3caHe manculpmanap
1

. TikOypbsIITHI YIIOYPHIIITA Y3BIHABIFBI 7 CM-T€ TeH KaTeT 60°-ThIK OyphIIIKa
xaHackaH. Ocbl YIIOYPBIIITHIH THIIOTEHY3aChIH TaOBIHIAP.

2. TikOypbIITHl YIIOYPBIITEIH TUIOTEHY3achl 12 cM-Te, aj KaTeTTepiHiH
Oipeyi 642 cM-re TeH. YIOYPHIIITHIH CYiip OYpHIIITAPEIH TAOBIHAAD.

3. TikOypbIITH! YIIOYPHIITHIH THIIOTEHY3achl ¢ = 10 ¢M >kaHe CyHip OyphIIIbI
o = 42° OepinreH. a, 6 KareTTepi MeH 3 cyiip OypbimbiH TadbbHaap. Ecenti
eKi oficrieH (MoTiHAer! 1-ecernke KapaHaap) MeHnHIep.

4. TikOypbIITH YIIOYPHIITHIH KaTeTi 0 = 4 cM *xoHe cyiip Oypeimbl 3= 18°
OepisireH. a KaTeTiH, ¢ TUIMOTEHY3aChIH JKQHE o CYHip OYpBIIIBIH TaOBIHAAD.
Ecenti exi onicrieH (MOTiHIIET1 2-ecenKe KapaHaap) MenriHiep.

COS2 o
(1+sin o) (1-sin o)
6. Tewn Oyifipmi Tpaneuusi Herizigaeri Oypoim 60°-ka, Oyilip KaObIprachl Ima-

FBIH Herisre, sFHU 242 cM-Te TeH. OChbl TpanelysHblH YIKEH HETi3iH Ta-
osiHIap. boc opeiHmapra coiikec ayanTapabl KOWBIHAAP.

Hlewyi. ABCD tpaneuusicel — TeH Oyiipni, LA=2D=60°, AB=DC=
=BC=2J2 cm. CP||[BA xyprizemis (2-cyper). Omnpmaii xarnaiiga
ZA=ZCPD=60° (CP||BA MeH AD >»oHe KHUIOUIBIHBIH KHBUIBICYbIHAH
TybIHAAFaH ... Oypermrap). CPD ymOypbIIIbIHEIH OYpHIITApHl ...°-TaH,

S. OpHekTi BIKIaMIaHAAP: —sinocos(90° - o)

IeMeK, o ... KaOwlpranbl. CoHabikran CP=PD=..= 242 ewm. Onpnan
Karmaiina AD=2- 22 =... (cm).
Kayaovr: 42 cm. @ 4 A

7. TikOypbIIITHl YIIOYPBIUTHIH TUIOTEHY3aChl
¢ = 8 cm xoHe cyHip Oypeimbl o = 30°
oepinren. OHBIH @, 6 KareTTepi MeH [ CyHip 60°
OypoitibiH  TaObIHAap. Ecenti exi opicmnen f |
(MoTiHferi 1-ecenke KapaHaap) MIeHIiHAep.
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26. TIKBYPBIIITHI YIIBYPHIIITAPIbI
LHIEITY (GKAJFACBI)

3-xarpaid. YmoOypsIITHI TMIOTEHY3aChl MEH KaTeTi 00ibIHIIA HICLTY.

1-ecen. TikOypbIITH YIIOYPHIITHIH THIIOTEHY3achl ¢ = 13 cM jkoHE KareTi
a=5cMm Oepinred. OHbIH 0 KaTeTiH, 0 *oHE [ cyiip OypbllITapblH TaObIHIAD.
lewyi. 1) ITudarop TeopeMacbiHa opau:

b=+ —a® =132 =52 =169 -25 = /144 =12 (cm).
) 1-20ic. 2) o cyiiip OYpHIIBI CHHYCHIHBIH aHBIK-
Tamachl OOMbIHIIA:

bynan o = 23°.
3) TikOypbIUTHl YIIOYPBIITHIH CYHIp OypbIII-
TapbIHBIH KOCBHIHBICH 90°-Ka TeH. OHna
B=90°—0a=90°-23°=67°.
Kayaoor: b=12 cm, o = 23°, B = 67°.
2-20ic. 2) B cyiiip OypbIlIbl CHHYCHIHBIH aHbIK-
Tamachl OOMbIHIIA:

bynan B = 67°.
3) TikOypbIUITHI YIIOYPBIIITHIH CYHIp OYpBIIITAPbIHBIH KOCBIHABICH 90°-Ka
teH. OHma

o =90°—B =90°-67°=23°
Kayaow: b=12 cm, o = 23°, B =67°.
4-xarnaii. YHIOypsImThl €Ki KaTeTi 00MbIHIIA LIELLY.

2-ecen. TikOYpwIITHI YIIOYPHIITHIH KaTeTTepi a = 8§ ¢M koHe 6 = 15 cm
OepinreH. OHBIH THINIOTEHY3aChIH, O oHE [3 CyHip OYphIIITaphIH TAOBIHIAD.
Hlewyi. 1) ITugarop TeopemacbiHa opaii:

c=+a? + b =8 +152 =64 +225 =289 =17 (cm).

1-20ic. 2) o cy#ip OypbIlIbl TAHT€HCIHIH aHBIKTaMachl OOMBIHIIA:

bynan o = 28°.
3) TikOypbIITH YIIOYPBIIITHIH CYHip OypbIITApPbIHBIH KOCBIHABICH 90°-Ka
TeH. Ornma B =90° — o = 90° — 28° = 62°. HKayaowi: c=17 cm, o ~ 28°, B = 62°.
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2-20ic. 2) B cy#ip OypbIlIbI TAHTEHCIHIH aHBIKTaMachl OOMBIHIIA!

tgh =2 =2 =1,875.
Bynan B = 62°. a4

3) TikOypbIITHl YIIOYPHIITHIH CYHip OYpbIITAPbIHBIH KOCBIHABICH 90°-Ka

TeH. OHma

o =90°—-P = 90°-62° =28°,
Kayaovi: c=17 cm, o = 28°, B =62°,
3-20ic. 1) o cyHip OYpHIIIBI KOTAHTEHCIHIH aHBIKTaMachl OOMBIHIIIA!

_b_15
ctgoc—z—?_l,875-
bynan o = 28°.

2) TikOypbITHl YIIOYPBIITHIH CYHip OypbIITAPBIHBIH KOCBIHABICH 90°-Ka

TeH. OHma

B=90°—a =90°-28°=62°.
3) [Mudarop TeopemacsiHa opaii:

c=~a? + b =8 +152 =64 +225 =+/289 =17 (cm).
Kayaovr: c=17 cm, o = 28°, p=62°,

Cypaxkmap, ecenmep scane mancolpmaiap

TikOypeimtet ABC ymibypsimsiaga £C=90°, TUMOTEHY3a ¢ =942 CM,
kateT a=9 cM. Ocbl YIIOYpPHILTHIH 6 KaTeTiH, o oHe [} cyiip OypsblmTa-

xoHe D=6 cMm. Ochbl YIIOYPHIMITEIH ¢ THIIOTEHY3aChlH, 0. KOHE [3 CYHip

xoHe D=5 cm. OcChbl YIIOYPHIINTBIH ¢ TUIIOTEHY3aChlH, 0. JKOHE [ cyiip

CD xecinni — TikOypeimTel ABC (LC=90°) ymOyphIIIbIHBIH THIIOTEHY-

TikOypeiutel ABC ymbypsimbiHaa £C=90°, runorenysa C=25 cM, KaTeT
b=24 cm. Ocsl YHIOYpBIIITHIH a KaTeTiH, o KoHE [ Cyiip OyphIITApBIH

g

1.
pbIH TaObIHAap. Ecenti eki oicneH meriniep.

2. Tik6ypenutel ABC ymoOypeinubiHga ZC=90°, kareTrepi a =63 cM
OypeImTapbiH TaObIHAAP. EcenTi exi oficrien menmHaep.

3. Tik6ypemutel ABC ymbypeimbiaga £C=90°, karerrepi a=+11 cM
OypeimTapbiH Ta0bIHIAP. EcenTi eki o/1iciieH menriHiep.

4.
3ackIHa TycipuireH ouikriri. Jlonenaernep:
1) 2 _ ABcosd;  2) ADtgA=BDtgB.

5. Ecenrenaep: 2sin60°+4cos60°—ctg30°—2tg45°.

6.
TaObIHIap. EcenTi exi omiciieH menrixaep.

7.

TikOypeimTel ABC ymOypeimbiaaa LC=90°, karerrepi a=10 cMm xkoHe
b=24 cm. Ocbl YIIOYPHITBIH C THIIOTEHY3aCchlH, 0 *XoHe [ cyiip Oy-
pBIIITapbIH Ta0BIHAAp. EcenTi exi oiicieH menriyaep.
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( 27. TIKBYPbIIITHI YHIBYPBIHITAPABI CAJTY )
p

4
1-ecen. Cunycbl 5 ke Ten OYpBIILTHI Caly.

byn ymria C Tik OYpHIIIBIH calaMbl3 KOHE
OHBIH KaObIpranapaHblH OipiHAe OYpBIIITHIH
TebeciHeH Oactamn 4 epikTi MacuTald Oipiirine
teH CB xecinuicin xyprizemiz (l-cyper).
OpranbiFbl B HYKTEIE KaTKaH JKOHE pajuy-
cel 5 macmTab OipiiriHe T€H pajnyCThl JIOFa-
Hbl OYPBIITBHIH EKIHII KaOBIPFAaChIMEH KHUBI-
JIBICKaHINIA co3ambi3. OnapblH KUBUIBICY HYK-
TteciH A-meH Oenrineiimiz. CocblH 4 xoHe B
HYKTeJepiH Oipikripin, TikOypbiuTel ABC yuI-
OypbIIIBIH KacaiiMbI3. bynnarsr A4 — i3aectipi-

TN KaTKaH OypbIll, OHBIH CHHYCBHI %-Ke TEH

. 4
Oonazapl, SFHA sin A = =

2-ecen. Kocunycsr %—Ke TEH OYPBILITHI CaITy.

bys ymin C Tik OYypbIIIBIH cajlaMbl3 JKOHE
OHBIH  KaOBIpFaJapblHBIH ~ OipiHIE  OYpHIII
TebecineHn Oacranm 5 epikti MacmrTalb Oipii-
rine TeH AC KeciHOiCiH Xyprizemiz (2-cy-
per). OptanbiFbl 4 HYKTECIHAE XOHE paauy-
cel 6 wMacmrab OipiiriHe TeH paanyCThl
JIOFaHbl OYPBINITHIH €KiHII KaObIpFachIMEH
KHMBUIBICKAHIIa co3aMbl3. OapiblH KUBLIBICY
HYKTeCiH B-men Oenrineiimiz. ComaH coH A
A v 4 C | koHe B HykTenepin OIpiKTipim, TIKOYpHITHI
- 7 ABC yumOypbIIIbIH jKacaiiMbI3. A — 131€CTIpUIII

—
—

5 -
JKaTKaH OypBIIIl, OHBIH KOCHHYCHI ¢ ke TeH Ooadnl, IFHA cos A = % .

3-ecen. Tanrenci % -Ke TeH OYPBILITHI cay.

Byt ymrin C Tik OYpBILIBIH CalaMbl3 )KoHE OHBIH KaObIpFaIapbIHbIH OipiHe
Oypbir TebeciHen Oactam 5 epikti Macmrtad Oipiirine TeH CA KeciHaiciH, ai
exiHmricigae 4 macmrab Oipnirine TeH CB KeciHIiciH KyprizeMis3 (3-cyper).
Conan coH A4 koHe B HykTenepiH OipikTipimn, TIKOypbIThl A BC YOy phIIIbIH

. . C. .4
xKacailmbl3. A — 13A€CTipUIi KaTKaH OYpPHILI, OHbIH TaHI€HCI 5 ke TeH Oosa-

Ibl, IFHA  tgA4 = %

bepinren kotanreHc OoWbIHIIA OYpBIII cady Tajam eTIATeHJe A€ Hak
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OCBIHAN KYMBICTAp JKYpri3yre Typa Keiesi, TeK o Ke3/e 13AeCTIpiIin KaTKaH
Oypeim yuriH 4AC-re )kaHaCKaH KaTeTTi aly Kepek.

TikOyphIIITH! YIIOYPBIITHIH KaTeTl dpKallaH TUIIOTeHy3aJaH Killli 0ojaabl.
CoHBIKTaH CYHIp OYPBINTHIH CHHYCHI MEH KOCHHYCHI OpKallaH 1-JeH Kimri
Oonampl.

KareTTrepaiH Y3bpIHABIKTAPBIH CABICTHIPY KOPCETKEHIHIEH, ONlap ©3apa TeH,
0ipi eKiHIIICIHeH YJIKeH HeMmece Kiml Oomysl Aa MyMKiH. COHIBIKTaH cyiip
OYpPBIIITHIH TAaHT€HCI MEH KOTAaHTEHCI Ke3 KelreH OH caH OOJybl Jja BIKTHMAIL.
JleMek, onap/IbIH OpKaNUChICHI KaTeTTepre OaIaHbICThI TYpAE 1-aeH ki, 1-aeH
YJIKEH )k0HE 1-Te TeH OOJBIN KeJle/i.

)
b) || Cypaxmap, ecenmep s1cone mancoipmanap

1. 1) tgd =%; 2) sinA =% -fa TeH OomraH, TiKOypsiutel ABC (LC=90°)

YIIOYPBIIIBIH CaTbIHAAP.

( 1

2. 1) sind= %; 2) cosA =% -Fa TeH OounraH, TIKOY- @ B
poiThl ABC (LC=90°) ymOyphIIIbIH caibIHIAp.

3. TixOyperuter ABC ymOypsimbiaaa £LC=90°,
THIOTEHY3a ¢ = 7+/2 cM, KareT b=7cm. Y-
OYpBIIITHIH a KaTeTiH, 0 JKoHe [ cyiip OyphIm-
TapbiH (4-cyper) TadbIHAap.

4. TixOypeiutel ABC ymoypeimbsiHga £LC=90°,
runoteHy3a C=12cm, o=60°. YmOypbIIThIH
a, 0 xarerTepiH, [ cyiip OypeImbIH (4-CypeT)
TaObiHap. EcenTi exi oficrieH mentixaep.

S. benrici3 y3pIHABIKTApABI TAOBIHIAD (5—6-CcypeTTep).
6. TixOypeiuter ABC ymOypeiubiHaa Z£C=90°, runoreny3a C=74 cwM,

sino = ;—i Ocpl YIIOYPBIIITHIH TEPUMETPiH (4-CypeT) TaObIHaap.

7. 1) sind :%; 2) cosA :%; 3) tgd =% -re TeH OoiraH TiKOypeimTel ABC
(£C=90°) ymbypsIbH CaabIHIAD.

(@ A AC=x @ C 3X cm B

]

V17 M

63



( 28. IPAKTUKAJIBIK KATTBIT'Y ) KOHE KOJIIAHY )

1. IIudarop TeopeMachbIHbIH NPAKTUKAJBIK KOJAAHBLIYbIHA KATHICTHI

ecemnrep.

I-ecen. Jlumust cy rynmiHiH Kej OeTiHEH KepiHinm TyparkiH Oediri 10 cwm.
Erep rynai 6actankel KyliHeH Oip Oyiipre kapaii 1 M TapTtarblH Oojica, O Ccy
neHreiiMeH Oipaeit 6onaapl. KeniH com apaiarbl TEpEHIITIH aHBIKTaHAAP.

Ulewyi. Kenain i3nectipuain oteipFad CD TepeHAIriH Xx-TeH Oenrijeimis
(1-cypetr). BD=AD=AC+CD=0,1+CD=0,1+X (m)-re TeH Oomansl. byn
xarmaiina TikOypemmTel BCD ymOypeimbiHan [Iudarop teopemackina opait
TeMeHeriiepre ue 6onameis: BD?>—CD?=B(C?, (0,1 +X)>—x>=1, OynaH:

0,01+0,2x+x2—x%=1;
x=9,9:2; x=4,95(m).

0,2x=10,99; x=0,99:0,2;

Kayaowi: xenpin Tepenairi 4,95 .
2-ecemn. bip aramTeiH Ouikriri 20 M,
eKiHmIiciHiki 9 M. Bysr aramrapaeiy apa-
CBIH/IAaFbl KAIIBIKTHIK 60 M-71 Kypauibl.
OchI €Ki aFamThIH YIITAPhl apachIHIAFbI
KAIIBIKTBIKTBI TaObIHAAp (2-cypet). Hdep-
Oec menHaep.

3-ecen. Exi xaparaii aramibIiHbIH Ou-
iKTiKTepi coifkecinme 21 M xoHe 28 M,
aJl  aFalTapablH apachIHIAFbl  KaIIbIK-
TBIK 24 M-11 Kypaibl. OChI €Ki aFamThliH
VIITapbl apachIHJIAaFbl KAIIBIKTBIKTBI Ta-
obiHmap (2-cypetke kapanmap). [epbec
HICTIiHED.

2. Cyitip Oypblll CHHYCBIHBIH
NMPAKTUHKAJIBIK KOJJIAHBLIYbIHA KATHIC-
ThI €cell.

Kust OGeTkelire Kapaii epJereH Teric
JKOJIIBIH TIKTIMH KOKXHEKIEH Calblc-
TBIpFAHJIAFBl  KOTEPUTy OypBINIBI  ap-
KblUTbl Oepyre Oomanel (3-cypet). Ke-
OiHece KeTepimy OCTIHIH TIKTITIH Ke-
Tepily OYpHIIIBIHAH TOpi OACKIT OTUITCH
JKOJ Y3BIHIBIFBIHBIH KOTEPUTy OMIKTIT
apKbUTBl OEpreH KoJaWiabel. MbIcalbl,
mamrHa 100 M KabIKTBIKTEL OachIl OT-
KeHAe 2 M OWIKTIKKE KOTEpUIreH AeNiK.
Bynpait sxarmaiia KeTepily OpPHBIHBIH
TIKTIT OMIKTIKTIH OAachIll OTUITEH KOJIFa
KaTelHAChIMEH Oenrinenemi. Ketepiny

M =0,02-re TeH. byn karbI-

Ui 2
MIKTIL 007
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700 m

Hac 0achIN OTUITEH KOJIFa OailmanbicThl emec. Kust 6eTkeiiieH TYCKeH e J1e HaK
OCBIHJIal MIKIp JKYPTri3yre 00IaIbl.

4-ecen. JKeHinm MammHa KHSIBIFBI 15°-THIK OeTkeiiMeH KeTepilinm Oapajbl
(3-cypetke kapanzaap). On Gerkeiire ketepuiep xepreH 300 M-meil sxonapl GachIn
OTKEHHEH KeHiH KOKKUEKIICH CaJbICThIPFaH/1a Hellle MeTp OMiKTiKTe 60mabl?

Hyckay. Cyiiip OypbIlll CHHYCHIHBIH aHBIKTaMachlH KOJIIAHBIN, KOTEPLTy
OWIKTITiH TaOBIHIAD.

3. Cyiiip OypbIlll TAHTeHCIHIH NMPAKTHKAJIBIK KOJAAHBIIYbIHA KATHICTHI
ecernrep.

5-ecen. ¥mIaKThIH YIIy >KOJBIH Ooiinam ayere ketepiny HykreciHeH 700 m
KalIBIKTBIKTa OpMaH alkaObl OpHAJIACKaH, OHJAFbI aFalliTapblH MaKCUMAaJIbIK
OmikTiri 24 M-re TeH. YIIaK OCHI aramiTapra THIMl KeTIey YIIiH oyere KaHmai
OypbIIITeH KoTepiayre THic?

Ulewyi. TixOypeimtel ABC (LC=90°) ymOypsimbiaga AC=700 w,
BC=24 m (4-cyper). Cyiiip OypblIlll TAHT€HCIHIH aHbIKTaMacblHaH Ta0aMbI3:

BC 24
AC ~ 700 _

Kayabp: ymak aramTapra THIN KETIEy VIIIH dyere VIIy HYKTECiHEH
2°-TaH TOMEH eMec OyphbIil OONBIHILA KOTEPLIYTe THIC.

6-ecen. A TyKTIHEH ©3€HHIH apfbl OerTiHaeri Oapyra OonMalThiH B
MYHKTIHE JEHIHT1 KalIBIKTBIKTHI TaOBIHAAp (5-cyper).

Ulewyi. Ycrypno6 (actponsiOusi, TOPU3OHTAIIBIK Ka3bIKTa OpHAJIACKaH
OyphIlITapbpl OJIIeY YIIIH KOJJAAHBUIATBIH Kypasl, SFHU OYpPBIII eJIIIerii)
HEeMece IKKep KoMeriMeH A HyKTeciHae TiKOYpoIThl BAC OYPBIIIBIH cajJaMbI3.
AC T1y3yl OOHbIHAH Ke3 KeJreH [ HYKTECIH ajblll, YCTypioOTHIH KeMeTiMeH
ADB OypeiibiH - emmeiimiz. On  44°-1eIk  Oy-
poimika TeH OosicklH nenik. Coman coH AD Ka-
MIBIKTBIKTEI OJmIeiMi3, o1 120 M-re TeH OOJCHIH.
AB XambIKTBIKTBI CYHip OYpBINITHIH TaHTEHCIH
nanganaHa OThIPHIT Ta0aMbI3:

AB _ted4° = AB =120 tg44° ~120.0,9657 = 116 ().

120
Kayaovi: =116 m.
7-ecen. A mykTiHeH O6apyra OOJIMalTHIH apaj-
JIaFbl B IMyHKTIHE ACHIHT1 KalTBIKTHIKTHI TaOBIHIAD
(6-cyper). L J
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Hyckay. 5-ecenreriieid erim Tankbuiay kepek. ZLADB=48° xoHe
AD=200 M aem anblM, €CenTi meniHaep.

8-ecen. Herizinge Oapyra OOJIMaWTBIH HBICAHHBIH, MBICAJIbI, BIEKTP
OaraHACBIHBIH OWIKTITiH OJIIICY TaJlall eTUIreH 00JIChIH (7-Cyper).

Hlewyi. TikOypeiutel ACD ymOyphIIbIH KapacTbipaMbi3. byn ymoOy-
pHIITHIH A OYPBIIBIH YCTYPIOOTHIH KOMETIMEH eJjieyre Oojaapl ek, O
42°-ka TeH OOJICHIH.

TixOypeitel BCD ymlypsibiHaarsl DBC OyphIlibiH ei1eimiz, o 47°-
Ka TeH OOJICBIH.

Cyitip OypbIlI TaHTeHCIHIH aHBIKTamackl Heri3iHne A CD-1an TabaMbI3:

cD . e
~c =842 = AC = - (1)
Cyilip OypbIlll TAHT€HCIHIH aHbIKTaMachl Heri3iHae BCD-aaH TabaMbl3:
CcD CcD
=tg47° = BC = : 2
BCc & TP T @)

A, B xone C nykrenepi 0ip Ty3yaiH OoiibiHaa xaransl. (1)-gen (2)-Hi aifbl-
PBII aJlaMbI3:

&) CcD

AC-£C5 1gd2°  1gd7°

1 1
= AC—BC_CD(tg420— tg470)=>

1

= 4 FC= CD(09004 1.0724

)=> AC - BC =CD(1,1106 - 0,9325) =
AC-BC
0,1781 °
AC—BC, sran AB KalbIKTHIKTHI TiKeNel emieyimizre 0omasl Aeik, ox 12
M-Te TeH OosichiH. Onpia

CD =

Kayaovr: = 67,4 m.
Kapacteipputran mocenenepre ykcac Karqaniap aiHalambI3[a TOJbIN
KaTeIp. O31epiH nepoec ecenTep KypacThIPhIHAap jKOHE HICTIHIED.

= AC-BC=CD-0,1781 = CD =

AC-BC  AB 12
0,1781 01781 01781
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29-30. 2-BAKBIJIAY K¥MBbICBI.
KATEJIEP BOUBIHIIIA )K¥YMBIC ICTEY

1. TixOypbITHl YIIOYPBINTHIH THMOTeHY3achl 20 cm-re, cyHip OypsbImra-
PBIHBIH OipeyiHiH cuHYyCHI 0,5-ke TeH. Y HIOYPBIIITHIH KaTeTTepiH TaObIHIAP.

2. TikOypelmThl YIIOYPBIITEIH TUNOTEHY3achl 13 cM-re, cyiip OypblTapbl-

. .. 5 .
HBIH OIpeyiHiH KOCHHYCBI 13 -K€ TeH. Y IIOYPBIITHIH KATCTTEPiH TabbIHAap.

3. OpaexTi bIKIamaaggap: (sina—cos?o)?+2 sina coso.
4. Kabwipramapsr: 1) a=c=17 cm, b=16 cm; 2) a=30 cm, b=34 cm, c=16 c™m
OosiFaH yIIOYPHIITHIH OMIKTITH TaObIHAAP.

2-TECT Osinai cuinan kep!

1. TikOypsIThl YIIOYPBIITHIH KaTeTTepiHiH Oipeyi 12 cM, all rUmoTeHy3achl
eKiHIII KaTeTTeH 6 cM Y3bIH. [ MTIOTEeHY3aHbIH Y3bIHABIFBIH TAOBIHAAD.
A) 15 cm; B) 25 cm; D) 26 cwm; E) 18 cm.

2. TikOyphIITH YIIOYPBIITHIH KaTeTTepiHiH Oipeyi 12 cM, aim eKiHIIici THIo-
TeHy3a/JaH 8 cM KbICKa. OChI YIIOYPHIIITHIH THIIOTEHY3aChIH TaObIHAAD.
A) 15 cm; B) 16 cwm; D) 13 cMm; E) 25 cm.

3. TikOypslThl YIIOYPBIITHIH THIOTEHY3achl 25 ¢M, KarerTepi e3apa 3 : 4
KaTblHACchIHAA. OChl YIIOYPHIIITHIH Killli KATETiH TaObIHAap.
A) 10 cm; B) 15 cm; D)9 cm; E) 20 cm.

4. KaGpipramapsl 13 cM, 14 cm koHe 15 cM-re TeH yHmIOYpBIITHIH €H Killi
OMIKTIr1 Hele caHTUMETp Oomaab1?
A) 11,5 cwm; B) 11,1 cwm; D) 11 cm; E) 11,2 cm.

5. PomObIHBIH nuaroHanbaapsl 14 cM-re xxone 48 cm-re TeH. Ochl pOMOBIHBIH
nepUMETpiH TaOBIHIAP.
A) 60 cm; B) 100 cwm; D) 80 cwm; E) 120 cm.

6. PomObIHBIH miepuMeTpi 68 cMm-re, nuaroHanbaapbiHbIH Oipi 30 cM-re TEH.
OHBIH eKIHIII JUaroHaJiH TaOBIHIAP.
A) 12 cm; B) 8 cm; D) 16 cwm; E) 20 cm.

7. TikOypsIITHI YIIOYPBINITHH KaTeTTepiHiH Oipeyi 5.3 cM-Te, aj OHbIH Ka-
pama-KapchIChIHAaFbl Oyphim 60°-ka TeH. YIOYPBIITHIH THIIOTCHY3aChIH
TaOBIHAAP.

A) 53 oMm; B) 2415 oM; D) 5 cm; E) 10 cm.

8. TikOypBIITHI YIIOYPHIITHIH KaTeTTepiHiH 6ipi 53 cM-Te, a1 OFaH )aHac-
KaH Oypbim 30°-ka TeH. Ochbl YIIOYPHIITHIH €KIHII KaTeTiH TaObIHaap.

A) 5V3 cm; B) 2V15 owm; D) 5 cm; E) 10 cm.

9. TixOypeiuTsl ABC (LC=90°) ymOypbllIbIHBIH THIIOTEHY3achl 17 cMm-re, ai
kareTTepi 15 cM-re xoHe 8§ cM-Te TeH. A OYpBIIIBIHBIH CHHYCHIH TaOBIHIIAP.
8 . s . 17, 15
A)G’ B)ﬁ’ D 15° E) 17"
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10. TixOypseiutel ABC (LC=90°) ymOyphIIbIHBIH TUIOTEHY3achl 37 cM-Te, al
karertepi 12 cM-re sxoHe 35 cM-Te TeH. B OyphIIIbIHBIH KOCHHYCBHIH TaObIHIap.

12 35 12 35
A) 375 B) 3 D) 3% E) 13-

ety

AFBUIIIBIH TiTiH YiipeHeMi3!

MMudarop Teopemacol — Pythagorean theorem Cunyc — sine

Kepi Teopema — inverse function theorem Kocunyc — cosine
TpuronomeTpus — trigonometry Taunrenc — tangent
I'mnoreny3sa — hypotenuse Koranrenc — cotangent

Tapuxu maznymammap

Exenri rpex ¢uiocods! xone maremaruri I[ludarop
Oi3MiH JKbUI CaHaybIMBI3NaH OypbiHFBI VI  FachIpibIH
eKiHMI >KapThIchIHAa (0.9.1eiiari 570-500 sxputmap) DOreit
TeHi3iHiH Camoc apajiblHAa TybUIFaH oHE TapeHTre
KaiTeic OoyraH nien xopamannanaiasl. [Tudarop OHTyCTiK
WrtanusHbIH TpekTepiH orapbl OomraH KpoToH KanachiHa
(mamamen 0.3.1e#inri 530 KbUT) KON KeJir, COM XKepie
03 MeKTeOiHIH HeTi3iH KajaraH. bi3 OyJI MeKTen »Kypri3reH
TEOMETPUSUIBIK ~ 3€pPTTEY  KYMBICTAPBIHBIH — HOTIDKENepi
Typasbl OflaH KeHiHIpeK eMip CypreH rpek MareMaTuKTEepiHiH
LiblFapMaiapbl  apkbuiel  Oinemi3. Iludarop xyprizren
TCOMETPHUSIIBIK  JKYMBICTAPIbIH 631 Oi3re JeWiH JKeTiM
KEJIMETEH.

[Mudarop anram per caHmapabl YN JKOHE TaK, Kaii
JKoHEe Kypreni caHmap nerm OenreH. OHBIH MeEKTEOiHIE
“IIndarop canmapbl” Jiell aTayaThlH HATYPaJl CAaHAAPAbIH YLITIKTEpl erKel-TersKe
KapacTelppurad. [Iudarop Teopemacsl ©Te KON TI'€OMETPHSUIBIK ecenTeyaepIiH
HeriziH Kypaiinsl. byriari tanga [ludarop TeopeMachlHBIH KY3I€H acTtam JoJei-
neynepi O0ap. OmapiblH KehOipeyiepl KBajaparTapibl OeliekTepre 0eliyre Heris-
JIeIITeH, OHJIA KaTeTTepre CajblHFaH KBaJpar OOIIIEKTep/eH TMIIOTCHY3ara CallbiH-
FaH KBaJpar TY3UITeH; e3reiepi TeH MIIIiHACPAl TONBIKTBIPYFa, aj YIIiHIIJepi
TIKOYPBIILITHIH TOOCCIHCH T'MIIOTCHY3ara TYCIPUITGH OMIKTIKTIH TIKOYPBIITHI ©3apa
yKcac eKi ymoypbliika 0eJeTiHiHe Heri3enreH.

Epreneri BaBuionaa TeH Oyiipii yIOypbslThIH Oyifip KaObIpFackl MEH HETi3iHIH
Y3BIH/IBIFBI OOMBIHINA OHBIH OWIKTIrl TaOburaH. Kelbip aepexkesnepre KaparaHma,
[Mudarop MekTeOiHAEe Ty3y CBI3BIKTHI TIIIHAEPAl TEH MilliHAepre OemymiH
TCOMETPISIIBIK  OMICTEPl TeopeMayiapAbl IONICNIACY MEH eCeNTepi IIemry YIIiH
naiiananpUiFad. OWTKEHI TY3y CBI3BIKTHI MILIIHACPAI TEOMETPUSUIBIK ajIMacThIpy
Macereci KYHICIIKTI KOJIZaHbICTap/aH TYbIHIaFaH.

(0i31iH 3aMaHBIMBI3Fa
el
570-500 ».)
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IIT TAPAY.
OOPIUNHATAJIAP 91ICI.
BEKTOPJIAP

§7. JKA3BIKTBIKTAFBI KOOPIUHATAJIAP )KYHECI )

@ 31. )KA3BIKTBIKTAFbl HYKTEHIH KOOPINHATAJIAPBI.
\\ KECIHAI OPTACBIHBIH KOOPAUHATAJIAPBI

1. 7Ka3pIKTBIKTAFbl HYKTEHIH KoopauHaTajJapbl. JKa3bIKTBIKTa ©3apa
NEPIEHANKYIISAP X KOHE ¥ OChTEPiH Kyprizemi3. OnapasiH KUbUIbICY HYKTeCIH O
opmiMeH Oenrineriik. bysr HykTeHi opOip OCh YIIIIH ecen Oackl ACT caHar, Jdpoip
OCBbKe ©3apa TeH OIpJik KeCiHAiciH amaMbl3. Ox OciHIeri OaFbIT “condan oyza”,
an Oy ociHzeri 0arbIT “memenHen dcozapviza’ aen xyprizuieni (1-cyper). byn
KargalIpl JKa3bIKTBIKTaFbl x(Jy TIKOYPBIIITH KOOpAUHATajap >Kykeci aHbIK-
TalFaH JCN aTaiabl. ATaJMBIII KYHEHI FbUIbIMFa (paHIly3 FanbiMbl Pene
Jlexapm eurizrennikTeH /Jekapm Koopounamanap

acyiieci neini. Ox oci abecuccanap oci (Sku x 0ci), ( N
an Oy oci opounamanap oci (KA y 0C1) e aTanabl. Ya

Abccuccanap oci kenbey (ropw3oHTallb), OpAMHA- AX; )
Tajap oci TiK (BepTUKaJIb) OPHAJIACKAH. A

JexapT koopauHaranap xKyieci JKaTkaH >Ka3bIK-
TBIK KOOPOUHAMANAP HCA3bIKMbIbl ICTIHET.

A — KOOpAMHATA >KA3bIKTHIFBIHAH aJbIHFAH €PIKT1
HYKTe O0ichiH. A HYkTeaeH Ox xoHe Oy ochTepiHe
napajuiens Ty3yaep xyprizemis. Omap Ox xoHe Oy S
OCBTEpPIMEH COMKeCiHIIe Ax XoHE Ay HYKTEJIEepiHJe @ YA
KHUbUIBICAbI AeTiK (1-cypeTke KapaHuap). I |

AAx KeCiHIIHIH Y3bIHABIFBI X, AAy KeCIHIIHIH (=) (+:+)
Y3bIHJBIFBI Y OOJICHIH. X caH A HYKTEHIH adccuccacsl, >
an y caH A HYKTEHIH opouHamacwl neiHesi. 1 0 v X

X JKQHE y caHAap KyObl 4 HYKTCHIH KoopOouHa- (=) (+;-)
manapwl 607aabI KOHE 01 A(X, y) nen OenriieHe.
KoopnuHaranapabl epHEKTereHae ajlgbIMeH a0ccuc- )
ca, CO/IaH COH OpJMHATa Ka3blIabl.

ConpiMeH: 1) koopaMHaTa Ka3bIKTHIFBIHIA OpOIp A HYKTEre caHAap *KyObl
(x, y) colikec kenemi; 2) epikTi caHaap >KYOBIH (X, y) KOOpAMHATA JKa3bIKThI-
FBIHJIAFBI Olpep A HYKTEHIH KOOpJWHAaTajapbl Aeyre Oomanbl; 3) erep x # y
0osca, oHaal karmakga (x; y) KOHE (), X) caHIap KYNTapbl KOOpJWHATA XKa-
3BIKTBIFBIH/IAFBI Op TYPIl HYKTEIEepAl OPHEKTEH/I1.

Koopaunara 6acel — O HykTeHiH koopauHaTtanapbl O(0; 0)-meH Typamibl.
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Ox ociHzeri epikTi B HYKTeHIH KoopauHartackl B(x; (), Oy ociugeri epikti C
HYKTeHiH koopauHatachl C(0;y) kepiHiciHae Oonaabl.

Ox sxoHe Oy ocbTep a3bIKTBIKTHl TOPT TIKOyphIIKa Oeseni, ojap
Koopounama wupeKkmepi HeMece Koopounama Oypuluimapsl [T ara-
nanpl. KoopauHara mumpekTtepi puM LudpriapbiMeH OeNriIeHenl *oHe ojap
carar TUIIHE Kapama-Kapchl OarbIT OoliblHIIA HeMipieHeai. Hykre koopauna-
TaJIAPBIHBIH ITUPEKTEPIET1 OCNTUICHY1 2-CypeTTe KOPCETUITEH.

leoMeTpusibIK TiNIHAEP MEH ONIapAblH KAacHEeTTEepiH KOoopJuHaramapaa
KOJIZIAHBIN YHPEHYl KapacThIpabIK.

2. Kecinai opTacbIHbIH KOOPAUHATAJIAPBI.

Teopema.

Kecinai oprachiHbIH KoOpaAMHATAJApbl TeMeHAeri ¢opmyJianap

oo . ==
GoiibIHINA ecenTeNeni: X = %, y= ~"1+T~"2 ,

Oya xepae A(X; Y,) wone B(X,; Yy,) — kecinainin Tedenepi, C(x; y) —
KeCiHJIHIH OpTachl.

Jlonendey. C HYKTEHIH X )OHE ) KOOpJWHATaNapbiH TabambI3. AB KeciHic
Ox ocin KuMaraH OOJICBIH, AFHU X, <X, JKaF[aiblH KapacThIpalbIK (3-Cyper).
Ox ocine AA, BB, xome CC nepneHamKynsip Ty3yJepiH KyprizeHik.
AA ||BB,||CC, xone nepnenaukynspasiH Herizaepi A (X;; 0), B (X; 0) xone
Cl(x; 0) xoopauHaranapra ue ekeni Oenrim. C HykTe AB KEeCIHAIHIH OpTachl
Oonranapikran, Panec Teopemackina opaid, C, Hykre A B, KeCiHAiHIH OpTackl
comanpel. emex, 4,C =CB,, aram X,—X=X—X. bymzan MmbHa (QopMynaHbl

tabampiz; x = 1%

y X,=X,, aran AB xecinmi Oy ocige mapajiiesnh
A @ Oonca, ym nykre — A, B xome C, Gipaeii merisre
B ue Oonanel. Jlemek, Oy skarmaiina Oy gopmyna na

C OpBIH/IBI O0JTa Oepei.

A X, >X, OonraH karjaina 1a >KOrapblIarbl HOTH-
kere ue Oomambiz (OyHBI AepOec Tekcepinm Kepymdi
©3/IepiHe KaJAbIpaMbI3).

C HYKTEHIH OpJMHATAChl J]a OCBIFAaH YKCAC KOJI-
MeH Tabbutaabl. A, B xxoHe C HykTenep apKbuibl Oy
OCiHEe TepHeHIUKYIsp Ty3ynep xyprizineni. Conma
TOMEHJIET1 PopMyIIa KeIil IbIFaIbl:

X tx
=152

Ecen. Teb6enepi A(—2; 1), B(0; 4), C(4; 1) xxone D(2; —2) nykrenepinmae
ooran ABCD TepTOYpBIITBIHEIH ITapajuieiorpaMM eKeHIH JTJIeIISHIeP.

Hlewyi. TlapamnenorpaMHbIH OenrijepiHe opaid, TOPTOYPHIITHIH JIHAr0-
HaJbJapbl KUBLIBICY HYKTECIHAE TEH eKire OeiiHce, Oyl TOpTOYpHINI Mapal-

70

)
>
@)
vy
<V




nenorpamMMm Oomnatbiabl Oenrini. bepinren ABCD TeptOypsimbiHblH AC jKoHE
—2+4 1+1

BD auaronaisuapel X = —5— = I, y= - =1,
BD kecinniHiH OpTachkl TOMEH/IET1Iel KOOpIuHATAIapFa ue:
o202 -1 _4 )
2 L YT T T

Conbimen, AC >xara BD nuaroHalibIapbIHBIH KHBUTBICY HYKTeci opTak (1; 1)
KOOpJIMHATaIapFa W€ OOJBIN MIBIKTHL JleMek, mapaienorpaMHbIH Oenriiepine

opaii, ABCD TeptOypsIiibl — mapasuienorpamm. OCbIHBI JQJIEIICY TaJal eTiIreH
00J1aThIH.

Cypakmap, ecenmep >caHe mancolpmaniap

o

1. 1) Koopaunara ocwsrepi *xoHE 01ap/ibIH KUBLUIBICY HYKTEC Kaail aranajibl?

2 2) Koopaunaaramap >Xa3bIKTHIFBI jereH He? JKa3bIKTBIKTarbl HYKTEHIH

" KoopaMHaTamapel A€TeH i€ HeHi Tycinemis?

2. A(4; -5) HYKTeIeH KoOpAWHATajap OChTEpiHE MEePIeHAMKYISpIap *Kypri-
3utred. Ochl EpHEeHINKYISpIap HET131HIH KOOpIMHATaIapblH Ka3bIHIap.

3. Erep: 1)x=—-4,y=-6;2)x=-3,y=5;3) x>0, y<0; 4) x>0, y>0 6osca,
A(X; Y) HYKTEHIH KaliChl IINPEKTE >KaTaTbIHbIH aHBIKTAHIaP.

4. Erep: 1) A(—12; -3), B(-8; 1); 2) A@4; —11), B(—4; 0) Gomnca, AB
KECIHJIIC1 OPTaChIHBIH KOOPAMHATAIAPbIH TaOBIHIAP.

5. C mykre — AB kecinminin opracel. Erep A(2;-3), C(0,5; 1) 6oisca, B
HYKTEHIH KOOPJIMHATACKIH TaObIHIAP.

6. A(—4; 0), B(—2; —2), C(0; —6) »xone D(-2; —4) nykrenep Oepinren. ABCD
TOPTOYPHIIIBIHBIH TapaIJIeIOrPaMM eKEeHIH JI9JIeIACHIeD.

7. Erep: 1) A(—6; 2), B(4; 4); 2) A(—8; —4), B(—1; 3) 6onca, AB kecinaici
OpTaChIHBIH KOOPAMHATAIAPBIH TaOBIHIAP.

8. C mykreci — AB kecinfinig optacel, an D nykreci BC kecinainig opracsl.
Erep: 1) 1) A(=3; 3), B(5; —1); 2) A(—2; —1), C(2;3) 6onca, D nykrenin
KOOpJMHATAJIAPBIH TaOBIHIAP.

@ Binin Koiiran nmaigajbi! )

Kep Oerinzeri HYKTEHIH reorpausIIbIK
OOMJIBIFBI MEH CHIIrL COJ HYKTCHIH 2eoepaghusiblk
Koopounamanapul jen aranazsl. JKep 6erinzeri opOip
HYKTEre eKi MOIIIIeP — OHBIH reorpadusIIbIK OOUIBIFEI
MEH CHJITI Colkec Koblmazapl. An OyraH KepiciHuie,
€Ki Memep — TeorpadusuiblK OOMIBIK TeH eHJIK
OolibIHIIA JKep OeTIHAET! HAKThl Oip HYKTE TaObLIaIbl.
Bynna mapamnensaep MeH MepUAHMAHIAP TiKOYPHIITHI
KOOpAMHATaJap *KYyHeciHaeri adcucca xoHe opArHaTa
OChTEpi MIHJICTIH aTKapabl.

Moacenen, TamkeHnt Kanacekl 069,20 MIBIFBIC OOMITBIK
(= 69°) men 041,26 conryctik enupikre (= 41°), an CamapkanT xamacel 066,93
\§ IBIFBIC 00MITBIK (= 67°) ien 039,65 conrtycTik enaikte (= 40°) opHaackaH. )
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32-33. EKI HYKTEHIH APACBIHJAFBI KAIIBIKTBIK,
IEHBEP TEHJIITT

1. Exi HYKTeHiH apacbhbIHIaFbl KAIIBIKTBIK.

T eopema.
A(x; y,) wmome B(X,; Y,) HyKTeiepi apachiHIarbl KaIIbIKTBIK
TOMeH/eri (popmyaanap 00HMBIHIIA ecenTeIeNi:

AB = (x, - x,)* + (3, - )" .

@ Ya ﬂafleflaey.vAHJIBIMeH X, #X, )K%He
B(X,: ¥,) yl. #Y,. JKarJaliblH KapacTelpambI3. be-
B,(0;Y,) puireH A KoHE B HYKTEJEp apKbLIbl

KOOpAMHATANIAp OCHTEepiHe TepIeH U~
KyJISIp JKYPri3eMi3 yKoHe OJIap IbIH KUbI-
aeicy HYkTeciH C-MeH Oenriieimis
(1-cyper). A4 xone C HykTenepi apa-

©0;y,) RC
A, AX;Y) CBHIHJIAFbl KAIIBIKTHIK I»‘fz —»‘-"ll -re an
Bxone C apachlHIarbl KallIBIKTHIK
p-x| |V2 =0 -Te TEH. TiKOYpBIIITEI
0 A (X ; 0) B,(X,; 0) | | b
e 1 ABC ymOypeimbiHa [Iudarop Teo-
~ pemachlH KOJIJIAHBIIT TabaMBbI3:

AB?=(x,~X, P+ (y,-Y))* Hemece AB=.(x,—x)* +(», —y)* . (1)

Hykresnep apachiniarbl KamIBIKTBIK (GOPMYNACchl X #Xx, JKOHE Y, #y, Karnai
YIIIH KapacTeIpbUIFaH OoJica ja, on 0Oacka »arjaiyiap VIIH Je 3 KYIIiH
cakraipl. Pacbinia na, X, =x, xoHe y,#y, boinca, AB = |y, =»| (1) hopmyna na
COJI HOTHDKEH1 Oepesti. X #X, JoHe Y, =, JKarJakbl ]a OChLIal KapaCThIPbLIA/IbI.
X, =X, XoHe Y, =y, *Karnaihna 4 xone B nykrenepi O6erne-6er Tyceni sxone (1)
dopmyna AB = 0 HykTeHi Oeperti.

I-ecem. TebGenmepi A(—2; 1), B(0; 4), C(4; 1) xone D(2; —2) nykrenepae
6onran ABCD TepTOYPHIIIBIHEIH MMapaJIeIOrpaMM eKeHIH JTOJIeIICHIeP.

lewyi. TlapamnenorpamHblH 2-0enriciHe opaii, TOPTOYPHIIITHIH Kapama-
Kapchl KaObIpranapsl e3apa TeH 0olca, Oy TOpTOYpHII MapaienorpaMm eKeHi
6enrini. bepiiren ABCD TepTOYpBIIIBIHBIH KaOBIPFATapbIHBIH Y3bIHABIKTAPbIH
TabaMbI3:

AB=J(0-(=2))> +(4-1)> =13; BC =J(4-0) +(1-4)> =25 =5;
CD=\Q2-4 +(2-1 =135 AD = \J2 - (-2))’ + (=2 -1)? =25 =5 .

ConbiMern, AB=CD xone BC=AD, sfHu mapajuieiorpaMHbIH OenTiiepiHe
opaii, ABCD TepTOypHIIIBI — MapajuieiorpamMmm.
72




2. KaspikrpikTarsl  mimiowain  Temairi.  JKa3pIKTBIKTAarbl  HIMIIHHIH
JlexapT koopauHaTanap xyhecinaeri meydiei Jen MIIIHIe THECUIl Ke3 KeJIreH
HYKTEHIH KOOpJHMHAaTaJlapbl KaHAFaTTaHIBIPAThIH €Ki X, y Oenrici3i 6ap TeH-
mikTi aiitaabl. Kepicinmre, Oy TeHIIKTI KaHAFATTaHABIPATHIH Ke3 KeJITeH €Ki CaH
MIIHHIH Olpep HYKTECIHIH KOOpAUHATaIapbl O0aabl.

3. len0epain Tenairi.

Teopema.
TikOypeIIITHI KOOpAWMHATAJAP KYyHecinae opraabirbl C(a; 6) HYK-
Tejle JKaTaTbiH, aJ paguychbl R-re TeH menOepain menodeyi Tomenaerigen
Kepinicke ne: (x—a)*+(y—b)’=R2

Honenoey. TikOypeIITH KOOpIWHATANIAP

e YA
xyiecinne opranbirbl C(a, b) HyKTene xara-
ToIH R (R > () paamycTsl meHOep Oepinren A Y)
nemik (2-cyper). Lllenbepaen ke3 kenreH A(X, R
) HykTeHl anambi3. [llenGepain aHBIKTaMachl
OoiibIHINIA, IIIEHOESP OPTAJBIFbIHAH IIEHOCPIIH b C(a; b)

epIKTI HYKTECiHEe JCHIHTI apa KaIlIbIKTHIK R-
re, stan CA = R-re ten, sran CA? = R?. byn
TEHJICY/l KOOpAUHATAJIap KOPIHICIH/E *Ka3bll,
TOMEH/Er1HI Ta0aMbl3:

(X—ay+(y—b)’=R’. 2) o a

A — menOepaiy epikTi Hykreci. COHABIK-
TaH aa (2) TeHIikTi meHOepaeri epikTi HYKTeHIH KOOpAuHATalapbl KaHaraT-
TaHBIPAJIbL.

Kepicinme, koopauHaranapsl (2) TeHIEy/l KaHaFaTTaHAbIPAThIH Ke3 Kell-
reH A HykTeci mieHOepre Tuecini, eWTkeHi oman C HYKTeciHe JeHiHTi apa
KAIIBIKTHIK R-re TeH. bynan (2) Tenaey pacwkiHaa na opraibirbl C HYKTene
OoniFaH oHE paauychl R-J€H TypaThlH LIEHOEpAIH TEeHJEYyl EKEHAIrl KeJill
mibiFaabl. OchUTaiiina MiIHAIH TeH/IEY1 aHBIKTaMAChIHIAFbI €Ki Tajlal Ta OPbIH-
nmananel. Teopema moenaeH/Il.

Cannap. OpraablFbl KoOpauMHATajap O6acbiHAa, paamycbl R-re TeH
meHOepaiH TeHaeyi MbIHAAal Kopinicke me: X?+y2=R2,

2-ecemn. X*—4x + y*+2y —11=0 rtenaeyimMmen OepiareH mieHOep opTa-
JIBIFBIHBIH KOOPAWHATATAPEI MCH PaINyChIH aHBIKTAHIA.

Ulewyi. bepinren tenaeyni (X—a)*+(y—b)*=R? xepiHiciHe KenTipemis.
x?=4x-1 (X—2)*—4 «kepinicinge, an Yy>+2y-1i 6onca (y+1)*—1 kepiHiciHme
’a3blll anambl3. byn epHekTepal OepiiareH TeHaeynepre KOMblI, MIbIFapaMbl3:

(X—=2)*=4+(y+1)>—1-11=0 nmemece (X—2)*+(y +1)*=4~

by tenney opraneirel C(2; —1) HyKTenme skoHE paauychl 4 OOJFaH IICH-

OepiH TEHIITiH Oepei.

>
X

Kayaowr: (2;1), R=4.
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Cypaxkmap, ecenmep scane mancolipmanap

10.

11.

1) Hykresnep apachlHIarbl KAIIBIKTBIK OJIAPIbIH KOOPAMHATAJIAPHI apKbLIbI
Kalaii epHeKTenei?

2) MMiminHig JlekapT koopAauHATaIap *KyheciHaeri Tenaeyi Kannaii? Koop-
JUHATAaJap Ka3bIKTRIFBIH/IA IIICHOCPIIH TCHIIT1 KaH1ail KepiHicte Oepinemi?
Erep: 1) A(=3; 8), B(5; 2); 2) A(8; —1), B(—7; 7); 3) A(5; 0), B(0; —12)
0onca, AB KeCiHIHIH Y3bIHIBIFBIH TaOBIHAAP.

Erep: 1) A(2;1) »xone B(X;—2) HYKTelep apachlHIarbl KAIIBIKTHIK S-K€;
2) A(X; 0) >xone B(2; —1) apachiHmarbl KalIbIKTHIK 1-re TeH Oonca, Xx-Ti
TaOBIHIAD.

Erep A(—1; 2), B(2; 6) xome C(5; 2) OGomnca, ABC ymOyphIIIBIHBIH
NEepUMETPIH TaObIHAAP.

. Erep: 1) C(7; 11), R=5; 2) C(-2; 3), R=1 Ooinca, opransirsel C HYKTEE,

paauycbl R OosiraH meHOepAiH TeHAeyiH TaObIHIaP.
TemeHzeri TeHIEyMeH OepilireH MICHOEP OPTabIFBIHBIH KOOPAMHATATAPBIH
YKOHE paJInyChIH aHBIKTAHJIAP:

1) (x 20+ —SP=7% 2) (X+ D2+ (y—5)=4.
1) xX?2=6x+y*+2y—6=0; 2) x*+y>*+10y+24=0 rtenmeyiMeHn OepiircH
HICHOEP OPTaBIFBIHBIH KOOPIMHATAIAPBI MCH PAIUYChIH aHBIKTAHAP.
Erep ymoOypsimteig Tebenepi 1) A(0; 0), B(0; 2) sxene C(2; 0); 2) (1; 0),
B(2; V3 ) xome C(8; 0) 6onca, ABC ymOyphIIbIHLIH TYpPiH aHBIKTaHIAP.
Erep: 1) C(9; 4), R=7; 2) C(—3; —4), R=2 0Oonca, opranbirbl C HYKTEIE,
paauycel R OonFaH meHOepAiH TeHICYiH TY31Haep.
Temenneri TeHIeyMeH OEpUIreH IIEHOEp OPTANIBIFBIHBIH KOOpAWHATAIAPHI
MEH paJinyChiH aHbIKTanmap: 1) (x —7)*+(y+2)*=25; 2) (x—4)*+y*=1.
X2+y?>=100 Tenairimen Oepinren menbepae: 1) abcrmccacsl 8-re TeH; 2)
OpJMHATACHI -6-Fa T€H HYKTEJIep/i TaObIHIAP.

(7

Bijgin anran maiigasis!!

Ilaxmar (mapcel TUTiHAE woxmam — tiah

JKEHUI/) — CIIOPTTBIH O1p TYpi, OMBIHHBIH MaKCaThI
KapChUIACTHIH mahbIH MaT eTyeH Typasl. AK jKoHE
Kapa Tycreri 64 Topke3/ii TakTa ycTiH/e apOoip jKaK
exi Typai Tycteri 16 nana (Oip-Oipeynen mah nen
(dep3b; 2-7eH JNajbs, MUT )KOHE aT; 8-JIeH XKasy
acKep) purypamen olHauIbl.

CeH maxmaT MapTUSACBIHBIH TipKeMeCiHEH
[IaXMaTHIbIIAp/AbIH OWBIH OapbichbiHAa (uUrypa-
JIapMEH JKacaraH OapIibIK JKYpICTEpiH OKbIM, OLTim
anmyblHa Oonazabl. Meicansl, aT bl-c3 neren xazy
arthiH bl TOpKeszieH c3 Topkesre )KacaraH KHUMBbLI-
KO3FaJIbICBIH Olnmipeai. byiapasiH OapiabiFbl 1a
— IIaxMar TaKTaChIHJAFbl KOOpAMHATANIAp XKyiecl
KKGOHLIH TaObUIA b

_ N W A O O N ®

b1-c3

S
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34. TY3Y CbI3bIK TEHJEYL. TEOMETPUSLIBbIK ECENITEP
LIEMIYIIH KOOPIUHATAJIBIK DIICI

1. Ty3y cbI3bIK TeHeyi.
Teopema.

Ty3y CBI3BIKTBIH TiKOYPBIIUTHI KOOPAWHATAJAP KYyileciHaeri Tewaeyi
TeMeH/ieriaeii kepinicre 0oaaabI:
ax+by+c=0, 1)
OyHIarbl a4, 0, c — epiKTi caHAap, a KIHe 0 caHJAapbIHBIH 0ipi HeJIre TeH
emec.

Honenoey. [ Ty3yl TIKOYPBIIITH KOOPIU-
HaTajap >KyheciHzueri epikTi Ty3y OOJCBHIH. /-re
NEePIEHANKYSIp eTin Oipep Ty3y Xyprizemis
KOHE OFaH / TY3yiMeH KHBUIBICATBIH HYKTECI
C-nan 6acran  CA xoHe CB TeH KeCIHAUIEPIH
KoAMBI3 (1-cypeT). X, ¥, — A HYKTEHIH KOOp-
JMHATanapel, X,, Y, — B HykTeHiH KoopauHa-
tamapbl OonceiH. Opra mnepneHaukynsp [ Ty-
3yiHJIe KaTKaH epikti D(X, y) Hykre A xoHe B
HYKTEJIEpJIeH TeHJeH anbicTainbl, siFHU DA =
DB, oOyman DA? = DB? Byn TEeHmIKTI KOOp-
JIMHATAJAPMEH >Ka3bIll, TOMEHACTUICP/l TYbIHIaTaMBbI3:

X=X+ =y =X=X)+y-Y,). 2)

JKakmra imiHgeri epHeKTepAl KBaaparKa apTTHIPHIT, TEHJACYJIEpAeri yKcac
TYOIpaepi bIKIIaM/IaFraH COH, (2) TeHIeY TOMEHJETiIel KOpIHICKe KeJlei:

206, = XX F20Y, 7YY (X FY XY, )=0. ()

X, ¥,» X, ¥, — €pIKTi cangap, con cedenti  2(X,— X,)=a, 2(y, —Y,)=b xone
X12+y12—x22+y22 = ¢ gen Oenriier, onapabl (3) TEHIIKKE KOMBIIL:

ax+by+c=0
TEHJICY1H TybIHJaTaMbI3, OYHIA @, 6 kKoHE ¢ — Oipep caHaap.

D — [ Ty3yingeri epikTi HykTe, coHAbIKTaH (1) TeHaeyni OepiiareH Ty3yaeri
€pIKT1 HYKTEH1H KOOpAMHATACHl KaHAFaTTaH IbIPaIbl.

bipep D0 HYKTEHIH X, KOHE Y, KOOpAMHATAIapbl (1) Tewmeyni kana-
rarTa”abipcblH. OHnail >xargaiina E)OAZ DOB, arau D HykTe A xoHe B
HYKTENep/ieH TeHJel y3akTaraH Oomanel. Jlemex, A% KeCIHJIIHIH opTa
NEPIEHANKYISIpEl [ Ty3yiHe THeciai 6onanel. 4 MEH B — op Typini €Ki HyKTe
OOFaHIBIKTaH (X, = X)) Hemece (y, —Y,) aibIpManapsH Oipi, IFHU a JKOHE O
CaH/IapBIHBIH Oipi HOJTE TCH eMEeCTITiH ATHIT 6TEMI3.

I-ecen. A(1; —1) xone B(—3; 2) HYKTenepiHEH OTETIH TY3y CBHI3BIKTHIH
TEHJICYiH TY31Haep.

Hlewyi. AB Ty3yiHiH TeHueyi AB Ty3y CBI3BIFBIHBIH TeHueyi ax+by+C = 0
KOPIHICIHIE OpHEKTENeTiHIH Outemi3. 4 koHe B HykTenepi AB Ty3yiHiH 0o-
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WbIHAa xKartaapl. J[eMek, olapAblH KOOpAWHATAJAPBIH TY3Y CBI3BIK TEHICYIHE
KOWBII, MbIHAJIall TEHJCYJIEPl TYbIHAATaMBbI3:
al1+b-(-1)+c¢=0, a-(-3)+bh-2+c=0 Hemece
a—b+c=0, —3a+2b+c=0.
byn tenaeynepaeH a xxoHe 6 KOXPGUIUEHTTEPAL ¢ apKbLIbl OPHEKTEHMI3:
a = 3¢, b = 4c. a xoHe b-HBIH OYJ1 MOHJEPIH TY3y CBI3BIK TCHJICYiHE KOWBII,
tabambi3: 3cx +4cy +c =0, oynna c# 0.
Bbyn tenney 4B Ty3yiHiH TeHaeyi 6onbin Tabbuiaasl. JKorapeinarsl TEHACYI1
C-Fa KBICKAPTHII, TOMEH/IETIeH KOPIHICKE KeNTipeMis:
3Xx+4y +1=0.
byn tenzaey 13aecTipiiin jkaTKaH TY3Y ChI3bIK T€HEY1 O0JIbIN TaObUIa bl
2. Ty3yniH KoopaMHAaTAJIap KyHeciHe ColiKeC OPHAIACYBI.
Enni ax + by + ¢ = 0 Ty3y CBI3BIK TEHJICYIHIH
1z @ nepOec yII KaraailblH KapacThlpalbIK. OpOip jkaraaii
YIIiH TY3Y CBI3BIKTBIH KOOpIHMHATA OCBTEpiHE CoHKec
KaJlaif OpHaJIaCKaHbIH aHBIKTANMBI3.
1-karnaii. a=0, b#0. byn xxarmaiiia Ty3y ChI3BIK
Tenzaeyin by+Cc=0 Hemece Y = Y, KopiHiciHe kasyra
(&

[0} X Oonanel. byn xeppe yy = W Oipep caH. Y =Jo

TY3y CBI3BIKTBIH  OapnmblK  HYKTenepi  Oipmei
Op/MHaTara Me, IeMeK, ol abccuccanap ociHe mapal-

y() y=y0

X=X nenb (2-a cyper). Erep ¢ = 0 Gosica, onpIMeH OeTrie-
oer Tyceni. y = 0 — abccuccanap OCiHIH TCHJEYI.
2-marnaii. a#0, b=0. by xxarnaiina Ty3y ChI3BIK
TEHIEYIH ax + ¢ = ( Hemece X = X, KOPIHICIHIE
¢ .
5 xasyra Oonazuel. by xepme X0 =~ — Oipep caH.
X = X, Ty3y CBbI3BIKTBIH OapiblK HYKTenepi Oipaen
abccuccara wue, JEMEK, OJI OpJIWHaTajap OCiHe
napawiens (2-cypet). Erep ¢ = 0 Oonca, oHbIMEH

oerme-0etr Tycemi. x = ( — alccuccanap OCIHIH
TEHJIEY1.
3-karnail.  a#0, b#0, ¢=0. byn xarmgaiina
Ty3y CBI3BIK TeHACyiH ax + 6y = ( Hemece
h y = Kx KepiHicinze xa3yra Oonazbl, Oy xepae kK = —%—

Oipep caH. y = KX TY3Y ChI3bIK KOOpAMHATAIap OackiHaH eTeml (2-0 cyper).

3. I'eomeTpusA/IBIK ecenTepAi MEYIiH KOOPAUHATAJIBIK dici. KenTeren
TeOMETPUSIIBIK €ceNTep/l KECIHJl OpTachlHbIH KOOpAMHATANapbIH JKOHE €Ki
HYKT€ apachlHAarbl KaIUBIKTBIKTBI ecentey (opMmynanapblH MaiganaHbIl
mrenryre 6onazapl. Ockl MakcaTIeH TIKOYpPBIIITH KOOpIUHATANAP KYHECiH eHrizy
JKOHE €CEMNTIiH IIapThIH KOOpIMWHATANIapMeH JKa3blll any kepek. ComaH CoH ecen
anreOpabIK ecenTeysep KoMeriMeH eI
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3aHBIH  OpTachkl  OapnplK  TeOenepiHeH  TeHACH
anpicTarad. COHBI ecenTeHIep.

IIBIH  KapacTeipambi3. AB KeciHniHIH oprackiH D D
opriiMeH  Oenrineifik. 3-cypeTTe KepCeTUIreHiHJeH,
TIKOYpBIIITEl  KOOpJAMHATANap JKYHECIH EHTri3eMis.
Erep BC=a, AC = b Oomca, on xarmaiga | C B
ymoypsiteiH Tedenepi C(0; 0), B(a; 0) xone A(0;
b) xoopauHaranapra ue Oonaapl. KeciHi opTachIHBIH

2-ecen. TikOypwIIITHl YHIOYpHINITA TUIIOTEHY-

®

Hlewyi. TixOypeiutel ABC (£LC=90°) ymobypsl-

>
X

KoOpAMHATanapbl (opMmynackiHa opaii D HYKTECiHIH KOOpAMHATalapbIH
tabambiz: D(0,5a; 0,5b).

Hyxrenep apacbiHaarbl KalIbIKTBIKTHI Taly (GopmynacelH naitnanansin, DC

xoHe DA keciHIepiHiH Y3bIHABIKTapbIH TA0AMBI3:

DC = J(0,5a)" +(0,5b)> =+/0,25(a® + b*) = 0,5a® + b ;

DA =(0,50)* +(0,55 - b =0,25a% +0,256% = [0,25(a® + b?) = 0,5’ + 1.

ConbiMer DA = DB = DC exeH. bi3ieH OChIHBI TNy Tajar eTUIreH eli.

~
J)

Cypakmap, ecenmep >cane mancolpmanap

NENE

1) Ty3y  CBI3BIKTBIH  TIKOYPBIIITHI  KOOpAMHATAIap  KyHeciHae
ax + oy + ¢ = ( xkepiHiCIHETI TeHAeyTe e 00JAThIHBIH JAJICACHIED.

2) Ty3y CBIBBIKTBIH ax + 6y + ¢ = 0 TeHuaeyiane a = 0(6 = 0, ¢ = () Gonca,
TY3Y CBI3BIK Kajail opHamacaibl?

A(3; —1), B(—3; 0), C(12; 5), D(3; 0) xone E(—9; —2) HykTenepaiH KalChIChI
x—3y+3= 0 TeHueyimMeH OCpUITeH TY3y CBhI3bIKKA THECL, KalChIChI THECLI1
emec?

1) A(1; 7) xxone B(—3; —1); 2) A(2; 5) xxone B(5; 2); 3) A(0; 1) xone B(—4;
—5) HYKTelepAeH OTETiH TY3Y ChI3BIK TEHICYIH TY31HAEP.

X+y+Cc=0 Ty3y cb3bFbl (l; 2) HYKTECIHEH ©TCe, OHBIH TEHICYIHAETi ¢
ko3¢ urreHt Here TeH Oonaap1?

Erep ax+by—1=0 Ty3y cb3biFbiHbH (1; 2) xkoHe (2; 1) HyKTenepaeH eTe-
TiH1 0TIl 60JICa, OHBIH TEHACYIHJIETI a KOHE 6 KOII(DUIMEHTTEpl Here
TeH Ooasr?

1) x+2y+3=0; 2) 3x+4y = 12; 3) 4x—2y—10=0 tenueymeH OepinreH
TY3y CBI3BIKTBIH KOOpAMHATANap OCHhTEPIMEH KHUBLIBICY HYKTEJEpiH Ta-
OBIHIAP.

Erep: 1) A(3; —1), B(5; 5); 2) A(3; 6), B(—5; —2) 6onca, C(4; 2) aykre AB
KECIHJIIHIH OpTachl 00JIATHIH-00IMANTHIHBIH TEKCEPIHIEP.

. A(0;-2), B(4;2), C(—4; —5) wnykrenepiHiH KaHcwicel 8X—4y—8=0

TeHJIeyiIMEeH OepiIreH Ty3y ChI3bIKKA THEC1ITI, KACBICHI THECLT emec?
Erep A(—1; —1), B(—1; 3) xxone C(2; 2) 6onca, ABC yumOypbIIIbIHBIH
KaObIpFaJlapblH KAMTUTBIH TY3Y CBI3BIKTAp TEHJCYIH TY31HIEP.
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8§ 8. JKA3BIKTBIKTAFBI BEKTOPJIAP

35. BEKTOP ¥1'bIMbI. BEKTOPIbIH
¥Y3bIH/IbIT bl MEH BAT'BITHI

1. BexTopJabik mamvanap. Bexrop. Caran Oenrini mamanap eki KopiHicTe
6onysl mymkid. Conpmaii mamanap 6ap, onap e3aepiHiH caH MoHAepiMmeH (Oe-
piATeH ejmieM OipIIiTiHAe) TONBIK aHBIKTaTaabl. MBICAbl, Y3bIHIBIK, ayldaH,
caJMaK coJlapFa >KaTaJbl.

l-anpikTama. Tex can MoHIMEH 2aHA AHLIKMAAAMbBIH WAMAAD CKAAD
wamanap oen amanaos.

Tarbr 1a conpait mamanap 6ap, oapabl TOJBIK OUTY YIIiH OYJI IamMaapIbl
OPHEKTEHTIH CaH MOH/IEPIHEH ThIC, OJIApbIH OaFbITTAPBIH J1a 01Ty Ka)KeT O01aIbl.
Mpicalnbl, KbUIIaMIBIK, KYII )KOHE KbICHIM COJAapFa yKaTabl.

Bexmop — reoMeTpHsHBIH HET13T1 YFBIMIApbIHBIH O1pi, 071 CAaHMEH (Y3BbIHBIK)
JKOHE OAaFrbITIIEH TOJBIK aHBIKTaNaAbl. KepHeki O0Mysl YIIIH OHBI OaFbITTATFaH
KeCiH/ll KepiHiciHJe enecreTyre Oonaabl. Herizinae BekTopiap Typajibl alTbul-
FaHJa, OapibIFel ©3apa mapaiesb Oip/ei Y3bIHABIKKA XKoHe Oipieil OarbITKa
OaFbITTaJIFaH KECIHILIEPIiH TyTac Oi1p CHIHBIOBIHA HA3ap aylapcak Iyphic OOIaIbl.

2-anbikrama. Can MaHiMeHn dcane OablmbIMeH AHbIKMALAmbiH (CUnam-
MANAmMolH) WAMANAp GEKMOPIbIK WAMANAD HeMece GeKmopap oen ama-
AA0bL.

Ou3uKaHbIH, MEXaHUKaHbIH )KOHE MaTeMaTHKaHbIH CAHMEH FaHa eMec, OQJIKIM
OaFrbITHIMEH CHIATTANATHIH MOIIIEPIEPiH TEKCEPETIH TYPJli MOCeNenep BEKTOp
YFBIMBIHA QKenei. MbIcalibl, KYIII, KbUITaMIBIK— OYJIap BEKTOpJAp OOJBII
TaObLIAIbI.

BexTopnbik mamamapasl 013 eTe Kell xKaraaiiapaa Kke3aectipemis. Mpicaibr:
KOJIIKTE Kelle JKaTKaHbIHJa KO3FaJbIC KbUIAaMIBIFbIHA, OYpBLIyFa HEMece
TOKTayFa OalaHBICTBI BEKTOPJBIK HIamMaiapabl kepyre Oonajel. TaOUFaTThI
3epTTEUTIH FRUTBIMAApAA OyJ1— yIey, dHeprus KyIIIi, OpTaabIKTaH TEMKIII KYIIT
YKOHE COFaH yKcac aTayJlapMeH aTalafbl.

bi3 BekTOpNBIK mamanapbl TaOUFU MarbIHACHIH €CeNKe aaMaraH Kyije
OHBIH MAaTEMaTUKAJIBIK TAOUFATBIH YHpPEHEMi3. OpUHE, BEKTOPJIBIK IIAMAHBIH
MaTeMaTHKaJIbIK KaCHEeTTEP1 031HIH TaOUFU MaFbIHACKIHA Me O0abl.

~N

B
@ B @ Bexmopoviy
i .
s = conet ¢ AB=0 swunA=B
HOLOIK 8EKMOP
Bexmop A nyxmeoen Bexmopowiy 6ac
KOUbLI2AH a A HyKmeci 2
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BEKTOpIIBIK IIaMaHbIH CaH MOJILICPIH KECIH/I apKBLIbI OpHEKTeiiMI3. Onap/biy
61pey1H BEKTOP/IbIH 0ac HYKTEC1 €M, eKiHII YIITbIH BEKTOPJIBIK Il1aMa OaFbIThIHA
coifkec OarbITTAaiMBI3 J)KOHE CTpEIKaMeH OelrineiiMi3. ByHbI BEKTOPIBIH Yuubl

JCTI aTalMBbI3.

3-anbikTama. Bexkmop (sexmopnvik wama) oen oencini b6azvimul 6ap
KeCiHOIHI atimamvl3.

BekTopneik mama OarbIThl KOPCETIITCH KECIHII PeTiHae KeCKIHAeIe .
Bexropasl epHeKTeNTIH Kecinai yimTapsl A xkoHe B HykTene Oonca, A HyKTeneH
B HykTere GarbrTranras Bektop AB cusikrel Genrineneni. Conmaii-ak BeKTOpIap
i, b (J1TaTBIHHBIH Killll 9pinTepl) KepiHiciHe e oenruieyre 6onaabl (1-cyper).

OxbuTybI: AB BeKTOp HEMece d BEKTO.

BekropnbiH OarbIThIH aHBIKTaFaH/1a OHBIH 0ac HYKTECI MEH YIIIbIH KepCEeTill
Oenrineiini. MyHaa BeKTOpAbIH 0ac HYKTeCI ajIbIMEH jka3buiajbl (1-a cyper).

AB coyneniH aHbIKTan OepreH OarbIThI AB 8eKmMopObly Oa2blmpl T ATATATBI.
Bac HykTeci OHBIH YIIBIMEH JIAJT KeJlill OETTeCeTiH BEKTOPAbI HOIOIK 6eKMop e
araiinel. AB =0 Tenpik A xone B Hykrenepain mon 6erreckenin Ginmipeni (1-
0 cyper).

Bekropapl epHEKTEHTIH KeCIHAIHIH Y3bIHABIFbI BEKTOPABIH M00)Y/1i HEMece
abconiom wamacwl €T aTanajsbl.

BGKTOPI[BIH monyii | AB uemece |@| cuskrhl Genrinenesni (2- cyper).

a=AB BEKTOPABIH MoAyli AB KeCiHMIHIH Y3bIHIBIFBI OOJIBIIT €CEeTTENeTi: |a
|=| AB |. COHZIBIKTaH reOMeTpHsiIa BEKTOPIBIH MOJYITi HeMece abCOMIOT MaMachl
OHBIH ¥3b1HObI2bL IETI Te aTanagsl. Hommik BeKkTopasH Moyt Henre TeH: | () | =0

2. BekTopaapabIH TeH/IIrI.

4-aubikTama. bBip my3yoiy OoubiHOa Hemece napaiieivb my3yiepoe
AHCamamult 6eKmopaap KoNIuHeap 6eKmopnap oen amanaovl.

a xoHe b BEKTOPJIAPBIHbIH KOJUIMHEAPIIBIFBI G || h CHAKTHI GesriieHei.

Erep mapamiens Ty3yJiepJie )KaTaTblH €Ki BEKTOp OJapAblH 0ac HYKTecl
apKbUIbl OTim: 1) Ty3yaiH Oip JKarblHIA KaTca, basbimmac eKmopiap el
aranajisl (4- cyper); 2) Ty3yre KaparaHja op TYpJi OarbITTa )KaTca, Kapama-Kapcol
basvimmanean 6ekmopaap 1en aranajpl (5-cyper).

AB xoue CD exropuap: 1) 6assimmac 6Gonca, onap AB T CD cusikTsr;

© ) OREYIY.
A — % i/ b
|a|
A C
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2) xapama-Kapcul 6asbimmanean 6onca, AB T4 CD cuskTe! Genrineneni.
Hemnnik BeKTOp Ke3 KeNTeH BEeKTOpFa KOJLTUHEap JeT €CenTeNe/Ii.

S-aupikrama. Ecep @ ocone b eexmopiapuinbiy mooyisoepi mey scone
bagvimmapwl Oipoetl 6onca, Oy 6eKmopiap meH, eKmopaap oen amaniaovl.

Cetitim, erep |5\:\5] xone 4 1T h Oosica, d >KOHE b BEKTOpJIap TEH
Oomanpl. Bekropnmap Tenmiri @ = b MIIHIHAE JKa3blaaabl. BekTopiapabiy
TEHJITT OHBIH 0ac HYKTECl >Ka3bIKTHIKTBIH K€3 KEeIreH HYKTEeCiHe OOaThIH-
JBIFBIH KepceTelll (6-CypeT), SSFHU BEKTOPIbIH MOAYJIH ©3repTrei, OarbIThiH
CaKTail OTBIPBIN, OHBIH 0ac HYKTECIH >Ka3bIKTBHIKTBIH KajaFaH HYKTECiHe
Kerripyre 6osaasl. MYHBI 6ekmoposl napaiiens Kowipy Kacuemi et aTaiibl.

Cypakmap, ecenmep >caHe mancolpmaiap

1) Bekrop nerenimis He? Bekropnap kanaii 6enrieHesni?
2) Kanpnait BexTopiap Oipaeii (kapama-Kapcehl) OaFbITTaldFaH BEKTOpIap el
aranazpl? BekropnapasiH Moyl iereH He?

) Y

2. ABCD napamnenorpammaa (7-cyper): 1) DC Bexropmen barbitrac; 2) AO
BekTopMeH OarbiTTac; 3) AD Bexropra Kapama-Kapchl OarbITTanran; 4) BD
BEKTOpFa KapaMa-Kapchl 6arwirtanFan; 5) AB exropra ten; 6) OC Bek-
Topra TeH; 7) OB BekTopra TeH BEKTOpIAp/bl Ka3.

3. ABCD mnapannenorpaMHbIH AuaroHanbaapsl O HykTeae Kubuibicaasl. OHBIH
VIITapbl MEH JUaroHaNbIapbl KHBUIBICY HYKTECIMEH OCNTIICHTeH BEK-
Topiapabl xka3. OnapAablH IIHIETT KalChUIaphl: AB BC wmen BO Bex-
TOpJIapFa KoJUTHHEap?

4. Erep: 1)AD = BC xoHe |A—D|=|D—C|, 2) AD 11 BC, AB wxoue DC Bek-
Topiap kosutuHeap emec 6onca, ABCD TepTOypHIITHIH TYPiH aHBIKTA.

5. AB =CD exesi 6enrini. Ockl memim aypeic ma?

1) AB||CD; 2) |AB|=CD|?

6. ABCD—mapamenorpamm. 8-cypeTTe KECKIiHJENTeH BEKTOPJIAPMABIH 1iIili-
HeH: 1) xoyunHeap; 2) OarbiTTac; 3) Kapama-Kapchl OarbITTanFaH; 4) TeH
Y3BIHIBIKTAPFa M€ OOJIFaH BEKTOPJIAP/IBIH )KYITAPBIH KOPCET.

7. AB xoue BA BEKTOPJIAPbIHBIH OaFbITHI Typalibl HE ieyre 0omassl?

B CB a b C
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(( 36-37. BEKTOPJIAPIbI KOCY JKOHE A3ZAINTY ))

1. Bextopaapasl kocy. bisre @ xoHe b BekTOpIap 6ep1J1reH 6oxcerH (1-a
cyper). Ke3 kenren A HyKkTeHi Oenrineiimi3 xoHe 6¥JI HYKTeIEH d BEKTOPFa TEH

BC BEKTOP/bI KosiMbI3. ComaH coH B HykTenen b BEKTOPFa TEH AB BEKTOP/IbI
KOSIMBI3.

Enni @ Bextopabiy 6acel A HYKTEICH b BeKTOp yibl C-Fa OaFbITTaJIFaH
BekTOp Kyprizemis (1-6 cyper). AC sekmop @ xoHe b 6ekmopnapbinbiy KOCbIH-
Ovicol AeTI aTtanabl. BekTopiapasl KocyabiH Oy epekeci «yuoypviut (yul Hykme)
epeorceci» IeTI ATATAbL. G KOHE b BEKTOPIAPBIHBIH KOCHIHIBICH G + b CHSKTHI
OenrineHenl.

YmOypalin epexeciH TOMEeHIer1iel epHeKTecek Te Oonabl: ecep A, B orcone
C—ke3 xeneen nyxkmenep 6onca, on xcaz0aioa memeHnoezi meHoiKk OpblHObL 601A0bL.

AB + BC = AC
4
Y moypeIr epexeci ke3 kenreH A, B sxone C HyKTerep YIITiH, COHBIMEH KaTap
OJIapJIbIH €Keyl HeMece yIIeyi OeTTeCKeH/Ie 1e OpbIHbI Oosasl (1-0 cyper).
2. BexTopaapasl Kocy epeskenepi. [lapamienorpaMHbIH KapaMa-Kapchl
KaOBIpFaiaphl ©3apa TEH KoHE Mapauiesib 00JIaThIHBI OeT11. Erep OarbITTaphl

Oipzeii Oosica, mapaiyieIorpaMHbIH KapaMa-Kapchl KaObIprajiapbl T€H BEKTOP-
JIapabl KOpceTe/l.

G oHe h— KOJIMHeap eMec BeKTopnap Aermik. Kes kenren A HykTecineH
AB =a wone AD = b BEKTOPJIAPBIH JKYPri3eMi3, COHIai-aK KaObIpFajapbl OChI
BekTopad TyparbiH ABCD napamienorpaMbiH canaMsbi3 (2-cypet). Y moyphImTap
epesxecine opait: AC = AB+BC=d+b vmen AC=AD+DC=b+a.

bynapnan a + b= b + a xenin mbFapL.

JleMex, BEKTOpJApAbIH KOCBIHABICH ONApAbIH KaHIal peTHeH Ti30eKTemn
OpHAJIACybIHA OAMIAHBICTHI eMeC, SFHH Ke3 KelreH d MeH b BeKTopiap YIIiH

i+b=b+a.

By BekTOprapabI KOCYIbIH OpbIH AIMACHbIpY epediceci (3anbl) OOMbIN TaObLTaIbL.

G xoHe b BexropmapsiHan kypamran ABCD mapaiieorpaMblHIarbl KO-

@ b B b C C®Bb'C

=
2
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coiaabl AC  BEKTOPHI KOCBUIFBIII BEKTOPJIAPABIH OPTAK OACHIHAH MIBIFATHIH
JMUArOHANIBJIAaH TYpajbl. OJETTE BEKTOpJApIbl Oyiiaiilia KOCy BEKTOpIapibl
KOCYIBIH Napaienocpamoviy epedceci (a0ici) nen aranaabl (2-cyper).

Enmi a, b xome ¢ BEKTOPJIapAblH KOCBIHABICHIH KapacThipailbiK. Ke3 kenrexn
A HYKTEnEeH AB =a BEKTOP/bI, B HYKTEHEH BC=b BeKkTOpAbl, C HYKTEIEH

CD= ¢ BekTopabl KOsIMbI3 (3-cypeT). YHIOYPBIII epexkeciH KOJIAaHbII, MbIHA
HOTIKETe he 00JIaMbI3:

(G+5)+¢=(4B+BC)+CD=AC +CD = AD;
L 4 L 4

i+(b+¢)=AB+(BC+CD)=AB+ BD = AD.
| A | A

By/aH ke3 Kejren &, b xome ¢ gexmopnap ywin (é +b)+¢ = d+ (6+c)
meHOIK OPbIHObL eKeHi Kelin ubleadbl. byl — BeKTopaapabl KOCYIbIH mepimOinik
sawpl (Kacuemi) 6OmbIN TabbUTNBL. BexTopmapasi opOipeyi HeleH e3reme
OonFraHaa, oJapblH KOCBIHABICH HOIAIK BEKTOP OOyl MYMKIiH.

Meicansr, ABC ymbypsImTsl KapacThipailbik (4- cypet). Mynga AB
xone CA BEKTOPJIAPBIH KOCHIHIBICHI HOJIIK BEKTOP 00JIa IbI, SFHU: AB + BC
+ CA =0, ce6e6i Gipinmmi BekTOPABIH 6ac HYKTECI MEH YIIIHIIT BEKTOPIBIH
ymbl 1o 6erreceni. JlemMek, KOCBIHABI BEKTOP HOJbIIK BEKTOP — HYKTE
0oJtanbl.

l-anbikTama. EKi 6eKmopovlH KOCbIHObICHL HONOIK 6eKMOop DoJica, OHOA 01ap
Kapama-Kapcol 6eKmopaap 0en amanaobl.

Jemex, a@ + b = 0 Gornca, OHmA b BEKTOPHI @ BEKTOPFA KApaMa-KapChl BEKTOP
Jlen aTanansl KoHe b=—a, G=— b cuakThl ka3buiazsl (5- cyper). Erep kapama-
Kapchbl BEKTOpIapAbl (YIIOYphIITap epexxeci OOMbIHIIA) KOCAThIH O0JICaK, OHJai
JKar/iaiila HOIIK BEKTOp KeJIill mblranbl. bynna |4 |=|b|, @ xone b BexTOopmap
napasiesb 0oiael 1a, TYpil )KakTapra OarelTTanagsl. Jlemek, opOip a BEKTOp
YILIiH OFaH Kapama-Kapchl -4 BeKTop 6ap, on a@ + (-d) = 0 Gonaipl.

Erep Henik emec eKi BEeKTOP/IBIH Y3BbIHIBIKTaphl TEH JKOHE OJ1ap KapaMa-Kapchl
OarbITTaFaH O0JICa, OJIap KApaAMa-Kapcol 6eKMopap Net aTanajbl.

B @ B
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Henoix eexmop o3ine-63i Kapama-Kapcvl 6eKmop 60nbin canaidaobl.
3. BekropJaap/sl a3aiiTy. BekTopiaapbl a3aiTy 1971 CAaHAAPbI A3aUTy CUSKTHI
KOCyFa Kepi amal O0JIbIT TaObLUIa b

2-aHBIKTAMA. d MEH b 6EKMOPIAPbIHbIY aiiblpmacsl oen, conoaii €
BEKMOP aimuvliaobl, OHbIH b BEKIMOPMEH KOCLIHObICHL & 8eKmMOopobl bepeoi:

c+b=a.

Bisre G MeH b Oepinren 6oiceH (6-a cypeT). @ BEKTODMEH b BEKTOpFa
KapaMa-Kapchl 60IFaH —h BEKTOPBIHBIH KOCHIH/IBICHIH KAPACTHIPAHBIK.

G MeH b BEKTOPJApHIHBIH ailblpMachl (01 &— b CHAKTHI OendrineHeni)
a@ +(—b ) BexTopra TeH (6-6 cyper).

Kes kencen d men b eexmopnapuvl yuwin a—b = @+ (—b ) menoix opuinObL.

IsmbiEna aa, (@ + (b)) + b = a+((—-h)+hb)=a +0=a.

Erep @ men b Bexropnap 6ip O HykTeneH KoifbLiran 6ojica, oJ1 Jaraaiiia
d —b ajtpipMansI Taby yurix L

OA—-OB=BA
L S
€peKeCiH MaifalanFaH bIHFAUIBI (6-6 CypeT).

JKorapblia allThUIFaH 1M, a3auiebli BEKTOPIBIH COHbl — AllblpMa BEKTOPIABIH
bacwvl, all asarouibl BEKTOPABIH COHbl — QuiblpMa BEKTOPIBIH CcOHbl MIHJETIH
aTkapasnbl. Epexeni ecte cakTay KoJIaiJibl 00Ty MaKCcaThIHIA O ChI30a TYPiHE
KOPCETLI/II.

BekTopnbl Kocy/ia mapajuiesorpaMm 9IiciH nmaipanancak (7-cyper), albipma
BEKTOP TMapajjieIorpaMHbIH €KIHII JUarOHaTIHEH Kypaabl.

Ecen. ABC ymGypsin Gepinren. Tomenmeri: 1) BA; 2) CB; 3) CB+ BA
BekTOpnapapid = AB xonebh = AC BeKTOpIAp apKblIbl OPHEKTE.

[lewyi. 1) BA xone AB — Kapama-Kapchl BEKTOPIAp, COHBIKTaH BA = —AB
Hemece BA = —a .

2) YurGypsiu epexeci 6oiibiina: CB = CA + AB . Bipak CA = —AC , coHIbIKTaH
CB=AB+(-AC)=AB-AC =a-b.

®

£
b

=1}
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Cypakmap, ecenmep >cane mancolpmanap

)

1) YmOypslll koHE TapaieJiorpaMM €pekeci OOMBIHIIA BEKTOPIApAbIH
KOCBIHJIBICHI Kasaii TaObu1apl? Eki BEKTOPIBIH aiibipMackl qereH He?
2) bepinren BeKTOpFa Kapama-Kapchl BEKTOP JeTeHIMI3 He?

) P

2. 8-cyperte d MeH b BeKTOpIap KeCKIiHAENTeH. d+b BEKTOP/bI €Ki 9iCTICH
cai.
3. 9-cyperre 7, 7, k, d oHe € BeKTOpJIAp KeCKiHmeareH. Bekropiappl
cam: 1) m+n+k; 2)d +eé.
d X

4. 10-cyperre a, b, ¢, oHe € BEKTOpNap KECKiHIenreH. Bekropsappl
cam:1)a —b +¢; e —d.

5. ABCD mapannenorpaMM OepisireH. (4B - AD) + BC = AB Ttenuix OpBIH-
nana ma? Tekcep.

6. ABCD pomb6biga: AD = 20 cm, BD = 24 cm, O—auaronanbaapbIiHbIH KUBI-
JIBICY HYKTECIH 4D + 4B - BC - 0B Tarl.

7. ABCD — xe3 kenreH TepTOYpHIIIL. AB+BC = AD + DC exenin monene.

8. ABCD —mnapamnenorpamm. AB + AD = AC BEKTOp TEHJITIH IQJIeIICHICD
(BekTOpIapabl KOCYAbIH “napannenocpamm epexceci”).

9. ABCD mnapannenorpamaa: CA=a , CD=b AB , BC , DA BEKTOpJIAPBIH d
wen b BEKTOPJIAPBI aPKbLIBI OPHEKTE.

10. E men F —ABC ymoypsimteiH AB Mmern AC KaObIpraapbIHBIH OpTajiaphbl.

BF , EC, EF xone BC Bexropnapas! d = AE xone b= AF Bextopnapsl
APKBLIBI OPHEKTE.

11. 11-cypeTre 7 MeH 7 BEKTOpJIAp KECKIHIEATeH. /1 + 7 BEKTOPABI €Ki
QIICIIEH Call.

d g

—a @ _
b / e
7] - .
Fl
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38-39. BEKTOPIbI CAHFA KOBEMTY.
BEKTOPIbIH KOOPAUHATAJIAPBI.
1. Bexropabl canra kebeiity. Ke3 KelreH d BEKTOpIBI alaMbl3 JKOHE

d+d+d KOCHIHIBIHBI TabaMbI3 (1-cyper). MyHmaii KOCBIHIBIHBI 3+ 4 i€l
OenrineiiMis xoHe d BEKTOPIBIH 3 CaHbIHA KOOEHTIH/IICI e araybIMbI3 TAOUFH.

( Anpikrama. Hon emec d eexmopoviy k canvina xebeumindici den
conoati b= = k-a eexmop aiimvinadel, mynoa omvly Y3viHOwviebl | k|| d |

canea mey. bazvimer k 2 0 6onzanoa a scone b eexmopoviy bagbimvimen
oipoeu, an k<0 boneanoa kapama-gapcol 6onradvl. Henoik eekmopoviy Ke3
KejlleeH canea kobetimindici HONOIK 6eKmop 0en ecenmeineoi. )

I\

@ BEKTOPJBIH k caHFa KeOeHTiHAICI kg CUSIKTBI OenrineHe i (caH KeOeHTyiHIH
COJT JKaFbIHA JKa3bUIa/Ibl). AHbIKTaMa OoubIHIIA: [ka | = |k|-|a .

Bexrop/biH canFa koOSHTIH IICI aHBIKTAMAChIHAH TIKEJICH TOMEHAETIep Kl
mbIFabl: 1) ke3 keneen 6eKmop0bu1 Heze KobelimiHJici HONOIK 8eKmop 601advl,
2) Ke3 Keneen cam dcone d 6ekmop yulin a men kd eexmopaap KojiuHeap.

Enpi BeKTOpIBI caHFa KOOSHTYIIH HET13T1 KACHETTEPIiH CaHaIl OTeMi3.

Kes kenzen a, b eexmopnap men k, | canoap ywin momendezi menoikmep
OPbIHObL:

1) (k-D)a=k-(la)— monmacmuipy 3anbl;

2) (k+1ya = ka + ld— 6ipinwi 6eniny 3anbvi;

3) k(@ + b)=ka + kb — exinwi 6oniny sayoL;

Hk-0=0-a=0.

Bip mysyee napannens 6onrean éexmopiap KoJAIUHeap 6eKmMopaap oen
amanamulHblH YMbIMNAHOAP.

[ Ty3y oHe OFaH Tapajiienb d, h MEH ¢ BEKTopiap OepiiareH GOJICHIH
(2-cyper). AHBIKTaMa GOMBIHIIA G, b MEH ¢ BEKTOPJIAp KOIUTHHEAp BEKTOPIAP
Oomaapl. MyHIa d MeH b BeKTOpJIap Oipzeii OarpITTalFaH, ajl ¢ BEKTOP d MEH

b BekTopnapra KaparaHja KapamMa-Kapchl OarbITTAIFaH.

O 2L

3
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BexTopabl canra keOelTKkeH1e KOOCHUTIHI BEKTOPABIH OarbIThl Oepiirexn
BEKTOpFa Mapajujiesib 00naTelHbl Oenriti. bynan TemeHaeri KOphIThIHABI KeJiI
HIBIFAJ/IBL: BEKMOPObIY CAHRA KOOEUMIHOICI COl 6eKMOopaa KOIIUHeaAp 8eKmop
oonvin madbwvLIaAobL.

Teopema.

BexkTop 63iHiH Moay.1iHe TeH caHra 0oJ1iHCe, 0Chl BEKTOPFa KOJIJIMHeap
0ipaik BekTOp maiiga 00J1aabI.

Ionendey. a BEKTOPIBIH MOAYJi | d| OOJNCHIH. k =ﬁ canra d BEKTOPJIBIH
o . .« . o a
KOOEHTIHIICIH KapanbIK:

(ka|=|k|-[a]==lal=1.

|a |
Jlemexk, koOeHTiHAI BEKTOP MOy Oip OipiTiKKe TEH.
Monyni 6ipre TeH BEKTOPIBI Oiprik 6éekmop A€l aTaMbi3. Erep & BekTop

OoiibIHIIIa OaFbITTAIFaH OipITiK BEKTOPABI € 1em Oenriiecek, TeopeMa OONbIHIIA:
a -

=4 Hemece OyJ1 TeHMIKTI | d | canra KebOelTcek: d = |G| e .
bi3 BekTopnapasl yiipeHyne opacaH 30p MaHbI3bl 0ap TEHAIKTI HIBIFAPABIK.
Kes keneen eexmop con eexmop mooynimen 63apa Kouiuneap Oipiik 6eKmopulHbLY
Kobelminoicine meH eKeH.
1-ecerl. k-HBIH KaHJal MOHIH/IE TOMEH/IETI MIKip OPBIHIBI 001617

1) lkal < lal; 2) lkdl > a;  3) lkal =lal , 6yn xepoe d#0?
Hlewyi. 1) a # 0 -ne |kdl < lal < lkl-ldl <lal =kl <1 -1<k<1;

2) a#0 -ne lkdl >lal < |kl lal > ldl < 1kl >1 o k<=1 ggu k> 1;

3) a#0 -ne lkdl =ldl = |k|-ldl =ldl & |kl =1 & k=-1 axu k =1.

d# 0-me |dl > 0. Bisre Genrii GomFaHBIHIAN, TEHCI3MIKTI HEMECe TeHIIK-
TiH €Ki OeJIIMIH Jie OH CaHFa 0eJICEeK, KaThIHAC ©3TePMEMIi.

Kayaowi: 1) -1 <k <1;2) k<-1sxu k >1;3) k=-1 sxu k =1-ae mikip
©3repMEHII.

2. Bexropabsin koopauHaranapsbl. JKassikTeikra XOY JlekapT KoopauHa-
Tajap Jkyheci OepinreH, sFHM KoopauHaTtanap Oackl O HyKTe, KOOpAHMHATa
OCBTEpPiHIH OarbIThl KoHE MacuITad Oipiiri—Oipiik KeciHal OepiireH OOJICHIH.
MyHa Ka3bIKTHIKTaFbl Ke3 KelreH A HYKTe ©3iHIH a0cIuccachl X -Ke KOoHe
opnuHatackl y-ke me Oomanmber: A(X; Y). Moaymi 6ip Oipiikre OOJAaTBHIH JKOHE
OareITel OX oci OOMBIHIIA OarbITTaJIFaH BEKTOP/IBI i -MeH, HaK COJI CHUSKTBL,
Oy oci GolibIHIIa GaFBITTaIFaH BEKTOP/BI J -MeH Genrineiimis (3-a cyper).

86



JKa3zpIKThIKTa KOOpAKMHATaTAPHI (X; Y) 6onaTeiH A HykTe Oepinren 6oncbiH. OAA

YOy pBIIITHI KapacThIpalbIK. by ymOypeimta 04 =04, + 4.4 Bipak OA, =X,

AA= OA, =y OA, =y GoaraHIBIKTaH, OA, =x-i , AA=Y"J Gonanpi. Bynan
G=0A=x-i+y-j (1)

TeHJIK mbIFaabl. by (1) TeHIIK BEKTOPIBIH KOOpOUHama eprezi AeT aTanajibl.

Jlemex, Oacwl koopauHaTanap OaceiHaa, yiel A (X; Y) HykTene OOnaThiH

BEKTOP/bI KOOPAMHATA OCHTEpi GONBIHIIA GaFrbITTanFraH /| MeH J BEKTOpJap
apkbLUIb (1) KOpiHicTe ka3yFa Oonajbl.
Mysna (7 ; 7) BEKTOpPJIAp KYITBIFBl — Oa3ucmix eekmopnap, ajn X TeH y
caHmap — d BEKTOPJBIH KOOPOUHAMALAPbL IET aTajabl.
Erep BexTopapiH (1) KoopauHaTa epHeri Oenriii 6os1ca, OHIa BEKTOP KOOPIH-
HaTajgapbIMeH OepiIreH JeiiHe Il skoHe KbIcKata d (X; Y) KepiHiCiH/Ie jKa3blIaibl:
a(;y)=x-i+y-j (2)

Aunpikrama. Ezep A (X5 Y,) men A(X,; Y,) bonca, x, — X, ocone y, =Y,

canoapvr A A, sexmopuinbly Koopounamanapsl 601adwvl (4-cyper).

BekTopnbiH KoopauHaTanapbl OpINTIK OCNTUICY/IeH KeWiH KaKIIaHBIH iITi-
He xaspuianpl: A A, (X, —x;; ¥, —y,). Keiibip xarmaitnapaa KoopauHaTagapbl

epinren BekTopiapasl Oenrimeren keszme (X — XY, —¥) kasyel ma Koida-
Hbl1aAbl. Hemnmik BEKTOpIBIK KOOpAMHATAJIAphl HOJITe TEH E€KEeH1 alijlJaH aHBIK:
0(0;0).

Hykrenep apachlHIarbl KAMIBIKTHIKTEL TaOy (opmysackina opaid, d(a;; a,)

~ 2 2 o .
BCKTOPABIH Y3bIHJBIFbI |al = \a +a& Gopmyna OOMBIHIIA €CENTENE/TI.

Epeixe. Bexmopoviy Koopounamanapvlh mabdy YuliH OHblH COHbIHbIY
KOOpOUHAmManapulHan 6ac HyKmeciniy caukec KOOPOUHAMANAPbIH a3aumca

HCEMKILIIKMI.
Ya a Ya o @ y4 @
A(X;Y) X )
Ay A(Xay) y2
VR i |
i
~ I
b s i |
J J Yy Y,
I
I
§
o - X 0 - A x |© X




Mpicanbl, OA BEeKTOPBIHBIH KOOpPJMHATAIAPHI BEKTOP aKbIpbl A-HBIH KOOp-
JIMHATAJIaPBIMEH TOJIBIK AHBIKTAJIA/IbL, SIFHU BEKTOP aKbIPBIHBIH KOOpAWHATaIapbIHA

teH O6omanel. Erep A(X; Y) Oorca, OA(x;y) = (X;¥) GomazpL
Koopnunaranapel TeH OonFaH BEKTOpJapIblH KacueTi MEH OenriciH
JIOJICIICYC13 KeATIpeMis.
Teopema.
Ten BekTOpJIap coliKeciHIlle TeH KoOOpaAMHAaTajapra ue Oouaaabl. Kone,

KepiciHle, erep BEKTOPJIApAbIH COMKeC KOOPAUHATAJAPBI TeH 00Jica, OHIA
BEKTOPJIAp A TeH 00J1a/1bl.

1-KOpBITBIH/IBLI. Erep BEeKTOp aKbIPBIHBIH KOOPIUHATAIAPEI BEKTOPBIH KOOP-
JMHATaNapbIMeH TeH 0oJica, oI Karaaiaa OepiireH BeKTOPIbIH 0ac HYKTECI KOOp-
nuHaTanap 6aceinaa 6omas (3-0 cyper).

2- KOPBITBIH/DI. Erep a(a; ‘az) BEKTOD MEH OHBIH aKbIpbl Oonatsin B(X,; yz)'
HYKTECIHIH KOOpIMHATaIapbl OepuIreH 0oJica, ol )KaFaaii/1a BEKTOPIbIH 0ac HYKTecl
A(X,; Y,) HYKT€HiH KoopinHaTanapblH Taly y1IiH B HyKTeHIH KoopinHaTalapblHaH
d(a,; @,) BEKTOPBIHBIH KOOPIMHATAJIaPIH a3aiTCa JKETKITIKTI:

X, =X-a5y, 7Y, =4, (1)
3-kopeIThiHALI. Erep d(a,; @,) BEKTOP MEH OHBIH 0ac HYKTeci OONaTbiH
A(X,; Y,) HYKTECIHIH KOOpMHAaTaIapbl OepuIreH 6osca, o1 )KafFaaiia BEKTOPIbIH
akbIpbl B(X,; Y,) HYKTeHIH KOOpAMHATAJapblH Taly YIIIH A HYKTEHIH KOOp-
JMHATaNIapbIHa d (a,; &,) BEKTOPBIHBIH COMKEC KOOPAMHATAIAPBIH KOCY KETKUTIKTI:
X, =X, ta;y,=y +a,. (2)
2-ecen. Erep A(—2;1), B(0;4) xone C(4;1) 6omnca, ABCD mapannemno-
TpaMHBIH TOPTIHINI TOOECIHIH KOOPAMHATACHIH TaOBIHAP.
Ilewyi. Erep ABCD TeprOyphiuisl mapajienorpaMm Oonca, onga AB=
= DC Gonaspl. (x, y) — 13aectipinin xarkan D Te0GeHiH koopauHaTackl OOJICHIH,
AB xoHe DC BEKTOPIApAbIH KOOPAWHATATAPEIH TabaMbI3:

AB=(0-(-2);4-1)=(23), DC=@A-x;1-y).
ConbiMeH, 4 —X=2 xoHe 1 —y =3, OyaH X =2 xoHe Yy =—2.
Kayaowr: D (2; -2).
3-ecen. A (—1; 5) nykre @ (2; — 3) BEKTOpBIHBIH 0ac HYKTeci Ooica, Oy
BEKTOPIbIH COHBI B-HBIH KOOpIMHATAIAPBIH Tarl.
Hlewyi. Bepinren MoHAEPI COHFBI KaThIHACTAapFa KOWBII, 13/ICTIHETIH
KoOpauHaranapiasl tabampis: X, =—1 +2=1, y =5+ (-3)=2.
Kayaowi: B (1; 2).
4-ecen. A(=3; 0) xone B(5; —4) Hykrenepi 6epinren. AB xone BA Bek-
TOpJIAp/IBIH KOOpIWHATAJIapbIH TaObIHIAD.
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Ulewyi. 1) 45 =AB' (5= (=3);-4 = 0) = 4B 8,~4) = B~

2) BA =~ AB =~(8,-4) = (-8,~(-4)) = (-8; 4) . Kayabvr: (8; —4); (=8; 4).

Eckepmy! Bipep eekmopovly koopounamanapvi bencini bonca, oHoau Jicae-

oatioa 02aH Kapama-Kapcvl 8eKmopobly KOOPOUHAMANAPLIH KAUma ecenmen
omuvlpmacman, Oepineen 8eKmMopovly KOOPOUHAMANAPbL UAMACHIH KAPAMA-
Kapcoulaa 632epmyoiy 031 HCemKiiKmi.

&

ABCD mnapamrenorpamaa O — amaroHaIbIapablH KHBLIBICY HyKTeci, K

BEKTOp apKbUibl; 2) AB BexTOp.IbI CB BEKTOp apKbUIbI; 3) AC BEKTOP/IbI

1)A(—1; 4) xoune B(3; 9); 2A(2; —5) xone B(1;—-1); 3)A(3; 2) xoHe

Erep: 1) AB(7; 24); 2) A(0;—1) sxone B(3;-5); 3) A(2;—4) xone B(2;—1)

Erep: 1) A(—2; —3), B(=3; —1); 2) A(m; n), B(—m; —n) 6onca, BA BexTOp-

A(5; —3) HykTe @(—7; —8) BeKTOp/BIH Oackl Goica, Oy BEKTOPIBIH COHBI

\’; Cypakmap, ecenmep >caHe mancolpmaniap
1. 1)Bepinren BeKTOpIbIH caHFa KOOEUTIHIICI HE Jien aTajgaabl?
2 2) BekropabiH canra KoOCHTIHAICIHIH KACHETTEPIH alThIHIAP.
3) Koopnunaranap ocinzeri Oipiik BeKTopiap Kajaii oenriaenemni?
2. Y3BIHABIFBI 2 cM-T€ TeH OONaThlH @ BeKTopabl can. 4d, -2d, 3d,
—1,5a, 1,5a Bextopriapmabl Tai.
3. k-wig Kaumait mouaepinge a (a # 0) xoHe ka BekTOpIap:
1) GarbiTTac; 2) Kapama-Kapcel OarbITTaNFaH; 3) TeH Oonaab?
4.
nykte — CD KaGbIpraceiubiH oprackl. 04 Men AK Bextopnmapsin AB = a
#KoHe AD = b BeKTOpIApHI APKBLITBEI OPHEKTE.
5. C uykre — AB KaGbIprachiHBIH oprackl. Oprekre: 1) AC BeKTOpPIHI CB
BA BexTOp apKBUIHL
6. OpHekTep/i BIKIIaMIaHap:
1)(4B + AC) + (B4 + CB); 2)AB-DB-CA+ DA.
7.
B (3;2) nykrenep Gepinren. AB BexkTOpapIH KOOpAUMHATAIAPBIH TAOBIHAAD.
8.
6ornca, AB BeKTOD/BIH Y3BIHIBIFEIH TAOBIH/IAP.
0.
JIBIH KOOpJMHATaJIaphl HETe TeH 00aap?
10. A(-1; —3), B(2; —4), C(-3; —1) xone D(5; 2) nykrenep 6epinren. AC
xoHe DB BekTopnapsl TeH 6e?
11. G (m;24) BeKTOPABIH Y3bIHABIFbI 25-Ke TeH. M-HbI TaOBIHJIAD.
12.
(B)-HBIH KOOpaAUHATANIAPBIH TaOBIHAAP.
13.

Erep: 1) A(—3;1) sxone B(5;—5); 2) A(12;0) sxone B(0;—5) 6onca, AB Bek-
TOPBIHBIH Y3bIH/IbIFbI KaHZ[aﬁ 6OJ'IaTLIHBIH TaGBIHZ[ap.
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40. KOOPAUHATAJIAPBIMEH BEPUITEH
BEKTOPJIAP BOMBIHIIIA OPBIHJIAJATBIH AMAJIJIAP
KoopnunaranapsiMeHn OepisireH BEKTOpIapAbl KOCY, a3alTy *oHe KeOeuTy
amaJAapbIMEH TaHbICAMBI3.

1. KoopanHarajiapeiMeH OepliireH BeKTOPJIapAbI KOCY.

AupikTama. d(a; a,) xKoHe 5(b1; b,) sexmopnapwinviy Kocwinowic

den koopounamanapwl c¢,=a +b,, c,=a,+b, , ¢(c;c,) Gonran BeKTOPABI
aiTabl.

CeiiTin,
a(a;; a)) +b(b; b)) =c(a +b; ay +by) pemece (a; @) +(b;; by) = (& +b; a,+b,)
Kes keneen  a(x;;y,), b (X3 Y,) orcone € (c;c,) 6ekmopnap yuin memenoezi
meHOiKmep opbiHObL 601AObL:
1)d+b=b+a; N@+b)+é=a+(b+c); 3a+0=ad.
byHbI gonenaey yiiH TeHIIKTIH OH KOHE COJ JKaK OemiMIepiHe TYPFaH BeK-
TOpJIap KOOPAMHATAJIAPBIHBIH COMKEC KOOPIMHATAIAPBIH CAJIBICTHIPY JKETKUTIKTI.

Teopema.
A, B, C nykrenepi kanmaii 6osica 1a, TeMeHJeri BeKTOpP TeHIri
—_— = ——
OpbIHABI 00sbIN caHagaabl: AB+BC=AC

Hoanenoey. A(X;;X,), B(X;Y,), C(X;;y,) — Oe-
@ B(x,Y,) C(x;y,) | puiren Hykrenep (1-cyper). Kocburrbiin BekTOp-
Japabpl KOOpAMHATAIap apKbUIbl OpHEKTerN, Taba-
MBI3:

E(Xz_xl; )’2 _yl), W(X3_x2; y3_y2)'

A(X:Y) AHBIKTAMara opaii, KOCBIHIBI BEKTODIBIH KOOp-
1)1 R —
JIMHATaIapbIH aHbIKTay YiniH AB xone BC Bekrop-
JIAPJIBIH COMKEC KOOPIMHATAIAPBIH KOCAMBI3:

Xy =X X=X =X X, Y Y Y Y, =Y Y

An mbiHay AC BektopasiH koopauHatamapsr: AC(x; — X5 y; — y).

TeH BeKTOpIAp Typalsl Teopemara opaii: AB + BC = AC .

Teopema nonenyieHai.

2-cypeTTi maianaHblll, KOFApPbIAaFbl TEHIIKTIH JAYPBICTBIFBIH JOJICIACY/II
©3JIepiHe YChIHAMBI3.

CeiiTin, 6ekmopnapovl KOCY YuWiH 01apobly CaUKeC KOOPOUHAMANAPBIH
KOCYObIH 031 HCeMKINIKMI eKeH.
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2. KoopaunaranapeiMeH 0epiiireH BeKTOPJIap/abl a3aiiTy.

AubIKTaMa. ¢ (c;;c,) BEKTOPBIHBIH b BEKTOPHIMEH KOCHIHJBICHI @ BEK-

TopbiH: b+ € =d Gepee, on a(a; a,) xoue b (b;b,) sexmoprapeinbiy ativip-

Mmacsl ACI arajiaabl.

Byjan € = d —b BexTOpBIHBIH KOOpAMHATAIAPBIH TA0AMBI3:
c,=a,—b,c,=a,—h,.
Koopounamanapvimen 6epineen eexmopnapovl azaumy yuliH 0aapobly
calKec KOOPOUHAMANAPBIH A3AUMYObIH 631 HCeMKINIKMI, AZHU:

d(ay; ay)-b(b; by)=¢c(a, —by; a,-b,) nemece

(a;a)) = (b;; b)) = (a) - b;; a, - b,).

3. KoopaunaranapbsiMeH OepijireH BeKTOpJIapAbl CAHFA KOOeHTy.

Anbikrama. (ka;; ka,) BekTopsl @ (a,, @,) BEKTOPBIHBIH K caHra KeOeii-
TIHJIICI JIeTl alThUIabl, SFHU: kd = (ka,; ka,) .

AmHbIKTaMaFa opail, (a; a,) k = k(a,; a,) -

Jlemexk, gexkmopobl canza (AKU K CaHblH 4@ 8eKmopaa) Kedeumy yuliH OHbIH
KOOPOUHAMANAPHIH CON CAHRA KOOeUMYOiH 631 HCeMKINIKMI eKeH.

BexTopnel canra keOeHTyaiH OYpBHIH KENTIPUITeH aHBIKTAMAChIH 3-CypeTTi
naiiiananein Tekcepin kepiniaep. OHBIH KacueTTepi KOOpAMWHATanapaa J1a
opbIH bl Oonazabl. Con ceberTi omap/apl KEATIPIN OTHIPMAbIK.

1-ecemn. d@(3; 5) xome H(2; 7) BEKTOPIAp KOCHIHABICHIH TaOBIHIAD.
Hlewyi. a(3; 5)+l;(2; N=G;5+2; 7)=0C+2;5+7)=(5;12).
Jlemek, d + b pekTOpbIHBIH KoopauHaTachl (5; 12)-re TeH.

( N e R

y“AZ A(X;Y,) @ y k>0 k<0 'y @
A
y]_ 3
A
B K B E:
a
Y| B(X,Y,) 2
ka,
A »
a, (0] a, X
J
A, B R ka,
— 0 a, ka x B
OI ; X X X a 2
. J N\ J
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2-ecen. @(=3; 5) sxone 5(3; —3) BeKTOPIAPHIHBIE AHBIPMACHIH TaGBIH/IAP.
[ewyi. @(-3;5)-b (3 -3)=(-3;5)-(3-3) = (-3-3;5-(-3)) = (-6: 8).

Kayaowr: (-6; 8).

3-ecemn.d(3; 5) BEKTOpbIHA KapaMa-KapcChl b BEKTOPBIH TaOBIHIAP.

Ilewyi. @ BeKTOpBIHA KapaMa-Kapchl b BEKTOPHI TOMEHIETITE TEH:

b=-d=-1-d=-1(35=(-3-5) JKayaowi: b(-3; = 5) memece (-3;-3) .

d-ccen. Erep?(3 ) Gonca, b =44 pextopbIHBIH KOOPIMHATATAPIH Ta-

Geteytap. lewyi. b= 4d =4 -(-3; 4) = (4 - (-3); 4-4) = (-12; 16).

Kayaowr: b (—12;16) memece (—12;16).

o
N

)

Cypakmap, ecenmep >caHe mancolpmaniap

1) Koopaunaranaper 6epinreH eki BEKTOp Kajlail KOChUTaabl?
2) Koopaunaranapbl OepiireH eki BEKTOp Kasiail a3aiThuiaab?
3) Koopnunaranapsl 6epiireH BeKTOp caHFa Kajail keoenTineni?

Erep a(—4; 8) »xone 5(1; —4) Oonca, OyJ1 BeKTOpiapAbIH: 1) KOCHIH-
JIBICBIHBIH; 2) allbIpMaChIHBIH KOOPIUHATAIAPBIH Tall.

@ (—2;6) xone b(—2;4) Bexropnapsl 6epinren. 1) a+5b;2) a—5b; 3) b
—d;4) —d — b BeKTOPBIHBIH KOOPIMHATAIAPEIH TAIl.

a(2; 3) xoHe b (—1; 0) Bexropmapsl OepinreH. BexkropablH KoopaHuHa-
TamapeiH Tam: 1) 2a + b ; 2)a—3b; 3) 2b-a.

@(2;-3) wone b (—2;—3) BexTopiapsl GepinreH. Ocbl BEKTOPIAPIBIH KOOp-
nvHatamappiH Tan: 1) é =a-2b;  2)c=-2a+b; 3)c=-3a-2b.
a=-2i -3j, b= —ZJI' BeKTOpJapbl OepinreH. KoopanHaranapbis Tart:

1) é=2a-b; 2) ¢=-4d+3b; 3) ¢=-3d+4b.
d=-2i+2j xome b =23 Bekropnapel Oepinren. 1) ¢=3d-2b;
2) ¢ =4G — b BEKTOPBIH KOOPJAUHATAIAPBIH Tall.

=2 -3 xome b=2j BeKTOpIapel  OepiareH. 1) ¢=—_G-2b;

\S)

) ¢ =d—5h BeKTOPBIHBIH KOOPIAHHATATIAPBIH TAOBIH/IAP.

=-3i wome b=-1+2j BeKTOpNmaphl Oepinren. 1) ¢ =-2d+h;

Q)

2) ¢ =—d — b BEKTOPBIHBIH KOOPIMHATAIAPHIH TaObIHIAP.
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41. BEKTOPJIAPIBIH ®U3NKAJBIK ’KOHE TEOMETPUSJIBIK
TYCIHAIPMEJIEPL. TEOMETPUSJIBIK ECENITEP
ELIYAIH BEKTOPIBIK IICI

1. BekTopabiH GU3NKAIBIK KIHE FeOMeTPUsIbIK TYCiHAipMeJiepi.

1. Jlenere TycipiireH KYIUTI BEKTOPMEH KECKIHJIEN KOepCeTy KOJaiibl,
COHJIa OHBIH OaFbITHl KYII dcepiHiH OarbIThIMEH Oipael Oonazsl, an abco-
JIOT I[IaMachkl KyOI IIaMacblHa OPONOpIHOHAN Oonbim keneni. Toxipube
KOPCETINl OThIpFaHIal, KYIITEepAl OChIIaia KeCKiHIeNn KOPCETKEHIIEe
JeHeH1H Oip HYKTECIHeH TYCIpIIreH €Ki HeMece OipHeme KYIITEpAiH TeH

ocepii KYIIiH OJlapFa COHKEeC BEKTOPJIAPABIH KOCHIHIIBICBIMEH OeHHeNeH/Ii.

l1-cyperre neHeHiH A HYKTeciHe TYCipiireH eki Kymr ¢ MeH b BEKTOpJaphi-
MeH KeckingenreHn. O KyIITEpAiH TeH dcepii Kylli ¢ =4+ b BEKTOPMEH
OPHEKTEE]I.

KymiTi Gepinren exi 6arpITTa ocep €TEeTiH KYIMITEPAiH KOCBIHABICH TYPiHAe
KOPCETY — Kyuimi ocbl bagvimmap OotblHuLa Hcikme) Tl aTaabl.

2. dusukama AeHEHIH ineepinemeni K03eauvlcol ACT JISHEHIH OapiblK HYK-
TenepiHiH OipAel yakbIT apajiblFblHAa, Oipaed OarbITTa, Olp KAIIBIKTBHIKKA
KBUDKYBIH aiTanbl. ColTin, (GU3UKATAFBl JHCHLINHCY 6eKMOPbl OKYIBIFBIMbBI3IA
KaObUITAHFAH MaFbIHA/IAaFbl BEKTOP €KeH. AWBIPMAINIBUIBIFBI COJ, TEOMETPHS
OKYJIBIFBIH/IA T€K Ka3BIKTHIKTAFbl BEKTOP TYpalibl co3 Oosael, an pusmkaga o
0acTaH-aK KeHICTIKTET1 BEKTOpJIAp TYpajbl OHTiMe O0JajIbl.

3. dusukana «BEKTOp» €631 KEH MaFbiHaJa KOJJaHbIIalIbl. MbIcambl,
KBIIJAMIBIKTBl BEKTOp Jem aTaiabl. bipak, reoMeTpusiiblK BEKTOPIBIH
Y3BIHBIFBI METPJIACPMEH, all KbULAAM/IBIKTHIH a0COMIOT MaMachkl M/c (METp-
CEeKYH/INICH) OJIICHYIHIH 631HEH-aK JKBbLUIJIAM/BIKTHIH TeOMeTpusiaa KaObii-
JTaHFaH MarblHAIaFbl BEKTOP €MeC €KeH1 KOpiHil
Typ. bi3 reomerpusiga KbUIAAMIBIKTEI BEKTOP
eMec, 8eKMOopIblK wama IeuMi3.

JKanmbl, BEKTOPIBIK IIaMaap e3/epiHiH MOAY-
JIIHEH THIC OAFBITBIMEH JI€ aHBIKTaIa bl MaciiTtad
TaHJaM aJbIHFAH/Ia BEKTOPJIBIK IIaMajiap reoMeT-
PUSIIBIK BEKTOPJIAPMEH KECKiHACIeIl.

MyH/1a BEKTOPJBIK IIamMaiapiabl KOCyra — L
oJTapIbI KECKIHACHTIH T€OMETPHSITBIK BEKTOPIIAP/IBI
KOCY, all BEKTOPJBIK IamMajapAbl caHIapra @
KOOEUTYyTe — OJIapbl KECKIHIEHTIH T€OMETPUSIITBIK
BEKTOPJIAP/IbI OChI CaHapFa KOOEHTY COMKEC KeIleTi.

Mbicaiibl, 2-cypeTTe U BEKTOp — aifHaIMaJIbl
KO3FAJIBICTBIH KBIJIAAMIBIFBIH, all d BEKTOP
— yZzeyni epHekrteiai. bipak Oyn BekTopiaapabl
(bU3MKaIBIK TYPFBIIaH KO3Fay MaFbIHACKIHA HE EMEC.

<l
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Ochbinait GonraHbIMeH, GU3NKAA KBUIIAM/IBIK TIEH YISyl BEKTOP JIEN TiKeeH
ataibl. JIom ockl CHSKTBI 013 1€ Ke31H 1€ YIIOYPBIIT KaOBIPFAaChIHBIH Y3bIHIBIFBIH
KBICKallla FaHA OHBIH KaOBIPFACHI JIETl aTayFa KEJNiCil alfaH efiK.

2. 'eoMeTpHUAJIBIK ecenTepai MenyIiH BEKTOPJIBbIK dJici.

leoMeTpusiIBIK ecenTepii MIeNry MEH TeopeMaapiAbl AQJeNey Ke3iHIe
BEKTOpJIap KEHIHEH KOJIaHbLIa IbI.

l-ecen. C HYKTe — AB kecinaiHiH opTackl, am () HYKTE — JKa3bIKTHIKTBIH

epikTi HyKTeCl. OC = %(52 + OB) exeHin nanenaeHaep (3- a cyper).

Hlewyi. 1-20ic. YmOypsImTap epexecine opaii:

OC =0A+ AC sxone OC =OB + BC .
Byt exi TeHIIKTI KOCHII, TOMEH/IET1 HOTIIKETE He O0TaMbI3:
20C =04+ OB +(AC + BC) |

C nykre AB xecinpainig opracel 6onranabikran, AC + BC = (), eliTkeHi
Kapama-Kapchl BEKTOPJIAP.IbIH KOCHIHIBICHI HOJI BEKTOPFa TCH.

Ceiitin, ToMeHjerire ue 00JaMbI3:

20C =04+ OB mnemece W:%@nﬁﬁ).

2-20ic. OAB ymOyphIIbIH MapauieIorPaMMEH TOJBIKTEIPaMbI3 (3-0 Cyper).

OA + OB = OD (mapasuenorpaMHbIH epexecine opail). Ilapamienorpam-
HBIH JUArOHAIIbJApbl KUBLUIBICY HYKTECIHIE TEH eKire OeiiHedi, COHABIKTaH
OC =CD sxone OD =20C.

Tlemex, OA + OB =20C . Bypan:

0C = (04 +0B).

2-ecen. Epikti ABCD TeptOyphimbl KaOBIpFaiapbIHBIH OpTachl Hapasuie-
JIOTpaMHBIH TeOenepi OOMaThIHBIH AAJICIACHICD.

Hlewyi. E, F, G, H — coiikecinme AB, BC, CD »xone DA kaObiprazapabiy
opranapsl 00JceH (4-cyper). [lapamienorpamusiy 3-0enricine opaii, EF xone
HG kecinaiiepidiy Y3bIHABIKTAPHI TCH dpi Mapaljieslb eKSHIITTH JIQJCIILY KeT-

KUTIKTi. Bektop TiliMeH aiiTKaHma, Oy EF xone HG BEKTOPJIAPBIHBIH TEHJIi-
TiH JOJICNICYICH TYPaJIbl.
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Pacremna na
ﬁ=ﬁ+ﬁ=l(73+m, ﬁé:ﬁmﬁc‘:l@mﬁé).

E¥,uaH toic AB+ BC = AD+ DC exeni ne aiiman ambik. COHJIBIKTAH
EF = HG . bynan, EF xone HG xecinpinepinig Y3bIH/IBIK OOMBIHIIIA TEH/IT]
YKOHE MapauieNib eKeH T Kemin mbiFaasl. Jlemek, epikti ABCD TepTOyphInb! Ka-
OBIpFasIapbIHBIH OpTajaphl apajuIeIorpaMHbIH TeOenepi 0omapl. bi3aeH oChIHBI
TIOTIENIey Tajarl eTiIreH ei.

Kenripinren nomeniepieH KOpiHIN TypraHBIHAAH, ecenTep MeH Teope-
MaJlap/bl BEKTOp O[ICIMEH ILICNIy anreOpalblK eCenTepii Meyre YKCaiIbL.
Byn ecemnri mentyis 6ip »arbl FaHa KOHE OI YII CaThIaH TYPaJIbL.

ElleWl camsi. Ecentin (TCOpEeMaHbIH) WIAPTHIH BEKTOP Kep1H101H):[e Kazy
JKOHE KONAM/IBI BEKTOPIIAP/IbI eHri3y (YKCcacThIK — OemNrici3iepiai eHrizy JKoHe
anre0paibIK TEHIIIKTEP TY3Y).

Exinwi camel.  EcenTiH mapTel BEKTOP anreOpachIHBIH KypaJiiaper
apKBIITBI  €CEMNTI BEKTOP KOPIHICIHAE WICNTy MYMKIHIN TyBUIATBIHAAN eTim
aJIMacThIPbLUIAbI (YKCACTBIK — anreOpablK TeHISY 1 HIeIy).

Ywinwi camvi. AnpiHFaH BEKTOPIBIK IIamMa OacTamnKbl atayjaap OOWBIHIIA
TangaHaael (YKCacThIK — TEHAEydl anreOpasblK TYPFbIIaH IICNIKeH COH
KayaObIH Ka3y).

< [i
2/

Cypaxkmap, ecenmep sHcaHe mancolpmaiap

1. TeGenepi A(3; 1), B(1; 3) xone C(0; 2) 6omran ymoOypeiuTeiy CC, Menuna-
HACBIHBIH Y3BIH/IBIFBIH TaOBIHIAP.

2. K nykreci —ABCD mnapanienorpaMbiabi, AD KaGBIPFACHIHBIH OPTACHL
KC Bextopnsl AB xone AD BeKkTOpHap apKbUIbl OPHEKTE.

3. A(2; 4), B(3; 6) xone C(6; 14) nykrenep Gepinren. AB+ AC BeKTOPIBIH
KOOpAMHATAJIAPBIH TaOBIHIAP.

4. ABCD xBaJipaThIHBIH KapaMa-Kapchl €Ki TOOSCIHIH KOOpIUHATAIaphl OCpiIreH:
A(0;4) xone C(6;0). Kanran exi TebeciHiH KOOpIMHATAIAPBIH TaOBIHIIAP.

5. A(—2;3) nmykreci da(—3;8) BekropabIH Oackl 6oica, OYJI BEKTOPABIH COHbI-
HbIH (B(X;Y)) KoopauHaTaaapbiH TaObIHIAP.

6. TpaneuusiHBIH OpTa ChI3BIFBI TaO0AHIAPBIHA MTAPAJUICIb JKOHE OJIap Y3bIH/IbI-
FBIHBIH JKapThICHIHA TCH €KEHIH BEKTOP/IBIH KOMETIMEH JIONIEIICHICP.

7. a(1; 3), 5(—2;4), c(—1; =3), d (—4; 4), P(3;9), 4(—1; 2) Bekropnap
oepinren. ConapablH apacbiHaH: 1) OarbITTac BEKTOpiapsl; 2) Oip Kym
Kapama-Kapchl OarbITTaIFaH BEKTOPIIap bl TAOBIHAAP.

8. ABCD pomobsiceimarst N mykreci — CD kabbipransi opracel. AN

BekTopasl AB sxone AD BeKTOpIAp apKbLIbl OPHEKTCH/IEP.

9. ABCD — mapasienorpaMM 5koHe cojl HapajiieorpaMHBIH CHIPTHIH/IA KATaThIH
epikti O Hykre Gepinren. OD Bexropmel OA, OB sxome OC BekTopnap
apKBUTHI OPHEKTEHJIED.
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(‘ 42. IPAKTUKAJIBIK KATTBIT'Y )KOHE KOJIIAHY )'

ITPAKTUKAJIBIK KOMIIETEHIHUSHBI TAMBITATBIH
KOCBIMIIIA MATEPUAJIIAP

1 Y 1. BexkTopaapablH NPAKTHKAJBIK KOJIIa-
B ,‘ 3V3 m/e C | HBUIYbIHA KATBICTHI €CenTep.

1-ecen. [Napammrormri xepre 3 M/Cex KbuUI-

JAMJIBIKIICH TYCINT KeJei, al el OHBI 33
M/C KBUITAaMJBIKIIEH uTepin Oapansl. byHmai

% KarJaiaa mapanlroTI JKepre Kanaah Oyphiil
o actbiHza Tyceni (1-cyper)?

3 Ulewyi. Tlapamrtornni B HykTenme 00d-
L/-\ D | chH JEeNMIK. AYBIPIBIK KT BA wmen JKEIIH

kymi BC -upIH TeH ocep erymici BD Gonampl

xoHe ABCD — TikOypseimtel TopTOyphim, AB — BepTukans. Jlemex, LADB 0Oy-
PBINIBIHBIH MoHIH Taly kepek. BC = AD xone BC=AD (ABCD — TikOypsIThI
toptoypbIi, LA=90°). [Tudarop Teopemacsina opaii: BD?= AD?+ AB?, nemexk:

BD =\JAD? + AB* =(3V3)2 +3% =27+9 =~/36 = 6 (cm).
Conbiven, ABD ymOypeimsiHgaret 3 cM-nik AB kareri 6 cM-mik BD tu-
MOTEHYy3aFra KaparaHja €Ki ece Kimmn 0ombIn mbIKThL. [lemek, 4B=0,5BD Gonran-
JIBIKTaH, TIKOYPBIITHI YIIOYPBIITarkl 30°-THIK OYPBIIITHIH KapPCHICHIHIAFbl Ka-

TeTTiH Kacueri Goibmma <ADB=30° memece sin ZADB =245 - 0,5, Oynan

ZADB=30° kemin meraisl. BD
Kayaowr: ZADB=30°.

2-ecemn. [lapanmormi xepre 4 M/ceK KbUITAMIBIKICH TYCII KeJel, al jKel
ombl 43 M/c JKBUIIAMIIBIKIICH BIKTHIPBITT Oapanbl. byHmail >xarmaiina mapa-
IIIOTIN JKepre KaHaail KeuimaMIbIKieH Tycenl (1-cypetke xapanmap)? Ecemnri
©37IepiH IepOec MeniHaep.

3-ecemn. Canmarbl P OonraH KYK KU OCTKEHICH BUIIUFA Kapad ChIpFaHaIl
TYCIIT KeTTIeyi YIIiH OHbI KaHAai F KyIineH ycran Typy kepek (2-cyper)?

Ilewyi. YKYKTiH aybIpIbIK OpTanblFbl O-Fa P Kyl KOMBUICHIH JENiK:

p . P BexTOp/BI ©3apa MEePreHINKYIAP eKi OaFbIT
@ F OolibIHIIA 2-CypeTTe KOPCETUITeHAEH eTil KO-
amb13. Kust 6etkeiire neprnenguxynsap OA kym
KYKTIH JKbUUDKYBIHA >KO Oepmeiimi. JKykri
ycran TyparhiH F Kyl OFaH Kapama-Kapchbl
GarbiTTanran OB KylIke MeIIIep TYpPFbI-
ChIHAaH TeH Ooxyra THic. bynan Temenaeriaen

KOPBITBIH/IbIFA KesteMi3: F=Psina.
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4-ecen. P=50 H XyK aybITKUTBIH *a3bIK- | )
TBIKTA JKaTbIp. Erep ’Ka3bIKTHIKTHIH ayBITKY Oy- @
PHIIIBI KOKKHUEKKe colikec 30°-ka TeH Oosca, Chl-
pFaHay KYIIl MEH KbIChIM KYIIIH TaObIHIAP.
bepinreni: P=50N, ZA=30°.
Taby xepex: F

aybIT’  KBICBIM. 30°
Hlewyi. 1) P xywri exire Goil: cbipranay | a e
KYIIl OaFbIThIHA MMAapajlieib XOHE KBICBIM KYIIIi K /
AYBITKY ~JKa3bIKTBIFBIHA MEPTICHIUKYIAP KYI | P |
eTiIT Ka3aMbl3. -

2) Iapannenorpamm kacaiiMbeiz: OF BekTop — OHBIH auaroHani; OM||AB,

OK LAB, PK||AB, PMLAB, OM = F ., OK =F
per). 3) ZOPM=.4=30° (OP_LAC, PM LAB).
4) TixOypsitsl OPM ymbypseibsiHan: OM=0,50P=0,5-50 = 25; Faym.: 25N.
5) TikOypeimrel OPK ymOypeimbsinan [Iudarop Teopemacreina opaii:

OK =\OP? — PK* =JOP> —OM?* = 50> =25 = 257 . (4—1) = 25\/3 = 43,
sirHU F ~43 N. Kayaowr: F =25N,F ~43 N.

KBbICBIM AyBITKY KBICBIM

5-ecen. Toxipubenep KepceTim OTHIpFaHBIHIAHN, erep A JeHere a KOHe
O KYIITEp dcep eTill KaTKaH 0oJica, OHJA OJIAPIbIH 9Cepl KAIFBI3 ¢ KYIITIH
ocepiHe FaHa TeH O0omanubl. byl ¢ Kymr @ JkoHe 6 KeCiHAUIepiHEeH »KacayFaH
napajuieJIoTpaMHbIH THaroHaJIIMEH KecKiHaeneni. TeHmel ocep eTeTiH Kyl
“napannenocpamm epediceci”’ GONBIHIIA TAObLIABI.

Mocernen, xy3in Kene xkarkad kemene (4-cypeT) OonFaH KU ©3eH/Ie KalbIK-
IIeH JKy3in Oapa »aTKaH aJiaMfa KeJIJICHCH KMMa JKOHE arblH OOWBIMEH OarbIT-
TaJFaH eKi Kymr acep eteni. Con KymTepal cyperTe KecKinaeHaep. by ecernke
yKcac 0acka ecenTep KypacThIPhII, COMKECIHIIE cypeTTep/e OeiHeneHaep.

2. /KyiieHiH aybIpJIbIK OPTAJIBIFbIHBIH KOOPAUHATAJIAPBIH TA0y.

6-ecen. Kecinaini Oepiiiren kKarpiHac OoiiblHIIA 06,y (KOOpAMHATA
KepiHiciHae).

Erep AC = \CB 6onca, C HykTe AB keciHmiHi A KaTbiHacwlHAa Oeseni
(6-cyper). Erep kecingi COHbIHBIH KoopauHatanapbl A(X; Y,), B(X,; y,) Oenrini
oonca, C HYKTEeHIH X, Y KOOpMHATAIapbIH TaIl.

Hlewyi. OA, OC xone OB BekTOpiap/bl CaiaMbi3. Eff(xl; y), OC (X;Y),

bl ©TKi3eMi3 (3-cy-

KBbICBIM
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OB (X ¥y), AC (x=x;; y=y), CB(X,~x; ¥,~¥)
KOHE A caHFa KeOeHTKEH/Ie, OHBIH KOOpIUHATaIa-
pbl A caHFa KOOCWUTUIETIHIH €CKepil, TOMEH]Ie-
rijepre e 00IaMbI3:

AC=ACBAC (x-x; y-y)=
N xX—x1 =Mxy» — X);
=kCB(x2—x;y2—y)(:>{ ! (22 =)
y=y1 =My -y).
_ XA Yi+hy,
X = =

Jlemexk, P R4 o

7-ece!1. M.(X;; y,) xoHe M,(X,; Y,) HYKTemnep-
re CoMKeciHme M, ’oHe M, -re TeH KYKTEP OpHa-
JacTeIpbUTFaH. by maccamap JKy#eciHiH aybIp-
5 JBIK opTaibiFbl (C HYKTE) KOOpAMHATAIAPBIH Ta-
OBIHIIAP.

Hlewyi.  Ayvipnbik opranbiel  C — MM,
KECIHJIIIE JKOHE M, , M, nykrenepre Kolibuiran
M, JXoHE M, MaccajgapiaH Kepi NpONopLHUOHAN
KallIbIKTBIKTA JKaTaJbl, SIFHA €Ki MaTepHaslIbIK HYKTCJ'Iep KYHECIHIH aybIpPIIbIK

opraibiFbl 6oran C Hykre MM, kecinmini A = =2 garpiHaceiHa Genei. A -HiH
MOHIH 5-ecemnTeri (bopMynanapra KOMBIM, MIIIH aJ'IMaCTBIpFaH coH, C HYKTEHIH
KOOp/IWHATATapbIH TaOaMBI3:
x,. = X+ Xomy _yim+y,m,
c — > Cc :
m;+m, m;+m,
3. BekTop KaTbIHACKIH 13Jiej1/ieyre KaThICThI ecell.

8-ecen. ABCD — mapasuienorpaMbl JKOHE OHBIH JUAroHajJbIapbl KUBLIBIC-

kaH O HykTeci 6epinren. Jlonenaenaep: 04 + OC = OB + 0D .

bepineen: ABCD — mapammienorpamm, O — AC xone BD nmaronans-
napeIHbIH KubLbicy HykTeci, AO=0C, BO=0D (7-cyper).

Jlonenoey kepex: OA+OC = OB +OD.

Jlonendey. byn BEKTOp TEHJITH IoJeNICyAiH OlpHEeIIe 9IiCTepiH KenTipe-
Mi3. AWBIPMaHBIH HOJI BEKTOpPFa TCHJIITIH KOPCETEMI3:
(04 +0C)- (0B +0D) = (04 - 0B) +(OC - OD) = B4+ DC = BA+ AB = BB = 0.

[Timin anmacTeIpy yIepiciHae KOCBIHIbIIAH KOCHIHJIBIHBI a3aiiTy epexeci,
TONTACTBIPY 3aHbl, ymOypeimrap epesxeci, DC = AB (mapajienorpamMHbIH
KapaMa-Kapchl KaObIpFasiapel XoHE OarbITTac BEKTOpPIAp), HOJIIK BEKTOP aHBIK-
TamaJiapbl MaiaanaHbUIa b

2(04+0C)-(0B +0D) = (04-0D) +(OC - OB) = DA + BC = DA+ AD = DD = 0.

[TimriH anmMacTeIipyla KOCBIHABIIAH KOCHIHABIHBI a3alTy >KOHE YIIOYPBIIIT
epexenepi, TonTacTelpy 3aHel, DC = AB  exeHi oHEe HONIK BEKTOP

aHbIKTaMaJlapbl HaﬁﬂaHaHBIﬂaIlBI. 08



43-44. 3-BAKBLJIAY )K¥MBbICbI. KATEJIEP
BOUBIHIIA )KYMBbIC ICTEY

1. A(—2;3) xone B(4;0) HykrenepiHeH OTETiH TY3y CBI3bIK TEHJCYIH TY3Y.

2. Erep C(4;9) xone R=5 Oonca, oprameirbl C HYKTene, paauychl R Oosran
meHOep/IiH TeHICY1H XkKas3.

3. a(1; 0), b(1; 2) xome ¢ (1; 3) Bexkropmap Gepinren. d—b xoue b+¢ Bek-
TOPJIAPBIHBIH KOOpAWHATAIAPBIH TaOBIHAAD.

4. ¢(1; 0) xoue d(152) pexromapsl Gepimren. 2¢ +3d BEKTOPBIHBIH KOOp-
JMHATaJIapbIH TaObIHAAP.

3-TecT O3inai coinan Kep!
1. A(0; —1), B(1; 0) HYKTETIEpiHEH OTETIH TY3Y CBHI3BIK KAaHCHI ITUPEKTEPIE OpHATACKAH?
A)IIL IV, I, o) I, IL, 1II; b) 11, 111, 1V; B) I, IV.
2. A(=2;0), B(—2; 2) HyKTeJIepiHEeH OTETiH TY3y CBI3BIK KaliChl MIMPEKTEPC KaTaabl?
A) L, 11, 1I1; o) IL, 11I; b) II, IV; B) IIL IV, L.

3. TebGenepi A(—4; 0), B(—4; 4) nuykrenepae Oonran AB keciHIici OpTachIHBIH
KOOpAWHATATAPBIH TaOBIHIAP.
A) (=2 0); 9) (0; 2); b) (2; —4); B) (=4;2).

4. Tebenepi A(—2; 0), B(0; 2), C(2; 0) mykremepae Oonran ymoOypbeiuThiH AC
KaObIpFachl OPTACHIHBIH KOOPIUHATANAPBIH TaOBIHIAP.
A) (=1 1) 9) (1; 0); B) (0; 0); B) (0; 1).

5. 4(-3; 1) xoue b(5;—6) BexTopmap Oepimren. ¢ =bh-3d BEKTOPJIBIH KOOP-
JMUHATATAPEIH TaOBIHIAP.

A) (14; -9); 9) (4; 3); b) (14; =3); B) (9;3).

6. A(—3; 0) »xone B(—5; 4) nykrenep OepinreH. BA BEKTOPBIHBIH KOOPIHMHATATIAPHIH
TaObIHAAP.
A) (=8; —4); 9) (—8; 4); B) (2; —4); B) (8; —4).

e

-~

AFBLINIBIH TUIIH YHpeHeMi3! ’u
Ilen0ep Tenaeyi — circle equation Ten BexTOpsIap — equal wectors
Ty3y cbI3bIK TeHaeyi — straight- Cxausip — scalar
line equation Kapama-kapcsl BekTopiaap —
Konnimneap BexTopaap — collinear opposite wectors
wectors Bipaik BekTop — onyt wector
BekTop y3bIHABIFBI — Wector length BarbiTTac — equiwelent
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Pene lexapt
(1596-1650)

nayma 6oJbl.

1954) enrisreH.

Jaii-aK BEKTOpIapabl X
. I'nbee (1839-1903) BeKTopnap,uLI rpek opinrepiMeH OenrinereH. Bexropmapabt
Kapa opintepMmen Oenriieyai 1891 sxpuiel A. XeBucaiin (1850-1925) ycwiaran. A
BEKTOPIBIH Y3BIHIBIFBIH

Tapuxu maznymammap

1.  TixOypblUTE KOOpAMHATANAp KYHECIH FbUIBIMFa
¢bpanmy3 raneiMbel Pene Jlekapt eHrisred. TikOypwIITHI
KOOpIWHATanap kyheci keime Jlekapt KoopauHaraiap
JKYHeci JeT Te alThIIallbl.

Pene Jlexkapt (1596 —1650) — dpany3 dunocodsl,
maremaTturi, ¢usuri, ¢usnonorsl. Jla-Omm  uesyur
KOJUIG/DKIHZE OuNiM ajfaH, TPeK JKOHE JaThlH TUIAEPIH,
MareMaTnka MeH ¢uiocodusHsl  yipenreH.  [lekapt
(mocodusCh OHBIH MaTeMaTHKACHIMEH, KOCMOTOHHUSICHIMEH
JKoHE (DM3MKACHIMEH THIFBI3 OailaHBICTEL. MaremaTukanga
AQHAJUTUKAIBIK TCOMETPUSHBIH HETi3iH KalayIblIapIblH
0ipi (TIKOYPBHIIITEI KOOpAMHATAJIAP KYHECi OHBIH aThIMEH
aranansl). dexapt XVII — XVIII raceipiaap ¢umocoduscst
MEH FhUTBIMBIHBIH JJaMYbIHA CaJIMaKThI yJIeC KOCKaH.

XVII raceipaa JlekapTThIH i3[€HICTEpl apKachiHAa OYKiI
MaTeMaTHKaja, aTan alTKaHIa, TeOMETPHsIa YIIBI TOHKEpic

JKacarl, OHbl KaliTa KYpFaH KOOpJMHATANap KyHeci OyHHere Kemji. AnreOpabik
TEHJCYJACpAI TEOMETPHUSUIBIK TpauK apKpUIbl Tanmay J>KOHE TI'eOMETPHUSIIBIK
MoceJeNIep/AiH MIeNTMIH aHATNTHKAIBIK (hopMysanap >KoHE TEHJCYIep XKylelepiHin
KOMETIMEH 131eCTipy/IiH MYMKIHIr1 maiiia O0JabL.

Byrinri TaHra JeliH CaKTaJbIl KEJITeH KOJAWIbI OCNTUIEPIiH SHTI3UTyiHAe, SIFHU
Oenricizmepai Oenriney yiurid X, Y, Z; kospdunuenrrepai oenriney yurx a, b, ¢ na-
TBIH OPINTEPIH €HIi3yne, Aopekenepai X2, Y2, 22 kepiHicinae oenrineyae ae JlekapTToi
CiHIpreH eHOeKTepi eeycis.

2. Bekrop yreiMbl XIX FachlpAblH opTa ILIeHIHIE Oip Me3riniiH e3iHuxe OipHe-
[Ie MaTeMaTHUKTiH icTepiHae kezmece Oacranpl. JKa3bIKTHIKTa BEKTOPIAPMEH KYMBIC
icteyai amramt pet 1835 Kputbl HTabsH FaibiMbl beanuBuruce (1803—1880) Gacran
oepni. bynan Teic K. IayceTbin (1777—1855) 1831 KbUibl xa3bliFaH “‘BUKBapaTThIK
CaJIBICTBIpYJIap TEOPHUSCHI” aTThl MbiFapMackiHaa xoHe WM. Apran (1768—-1822) men
K. Becceanain (1745-1818) kemeni cannappl FeOMETPHUSIIBIK KECKIHACYTe KaThIC-
Thl 13[ICHICTEpiH/IC BEKTOpP YFBIMBI TUITe anblHFaH. AKbIp COHbIHAA B.laMHIbTOH
(1805—-1865) men P.I'pacemannbin (1854-1901) BexTopiap OOHBIHIIA OPbIHIATATHIH
amMaJiiapra KaThICThI IIBIFApMaapsl AyHHere Kesai. [amunsTon 1845 sxbutbl OipiHII
OOJIBITT BEKTOP JKOHE CKaJISIp Mamaliap/IblH albIpMallbUIBIFBIH TYCiHAipin Oepmi. ['a-
MUJIBTOHHBIH COJI 13[ICHICI HOTHMXKECiHIe ‘“‘ckanap”, “eexmop” NEUTIH TEpMHHICD

lamunbTOH “6exmop” TepmuHiH JareiHIIa vehere — “macy”, “cyipey” ce3iHeH
anrad. CoHZla BEKTOp —
*bIbl . Apran OarbITTaiaFaH KeCIHAUIEPl opilTiH YCTiHE CBI3bIK KO apKbUIbI Oe-
ritereH. BekropnapabiH 0ackl MeH COHBIH KepceTy yiumiH A.Myoouyc (1790—1868)
OHBI AB kepiHiciHme OenrijiereH. ['paccMan BekTopiap/sl “KeciHiiep” Jien araraH,
OJI KOOp/IMHaTa OCkTepi OOKbIMEH OarbITTanraH €, €, OipJiK BEKTOPIApbl, COH-
e, +X,8, Kepinicinae Kecxmﬂeym yChIHFaH. [aMIIBTOH MCH

“macvimanoaywer”, “ocemxizywi’”’ nerenai oinaipeni. 1806

1

|AB| xepinicinme Oenrineyai 1905 sxputer P. Fanc (1880—
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8 0. KOMBYPBIIITHIH AYIAHBI

( 45. AYJIAH TYPAJIbI ¥F'bIM )

1. AynaH TypaJjibl yrbIM.

[Timiaaepain aymaHbIH aHBIKTAY MOceNeci oTe epTe 3aMaHgapra OaphIm
tipeneni. by MoceneHiH nyHHere KenyiH agamMaapAblH MPAKTHKAIBIK KbI3METI
Tajan €TKeH. OpKalChICBIMBI3BIH KYHAETIKTI eMipiMi3ie ayldaH >KeHiHe
a3/bl-KeNTl YFBIMBIMBI3 Oap. MaoceneH, CeH TiK TepTOYpPBHITHIH (aiTalbIK,
©31H TypaTbiH O6JMEHIH) XoHE KBaJpATThIH ayldaHbIH Taba ajacekiH. bi3 enmi
MIIHAEPAIH aylaHbl TYPabl YFBIMAAPIbl aHBIKTAYMEH >KOHE OJIap/Ibl OISy IIH
oic-aMasiapblH TaOyMEH IIYFbIIaHAMBI3.

Erep reomMeTpusuIbIK MIMIiHAI MEKTI CaHIaFbl YIIOYpBIIITapFa 061y MYMKiH
Oosca, OV MIlliH Kapanativlm niwin e aTaaaibl.

bi3 ymOypseIim jgen >ka3bIKTHIKTHIH YIIOYPBIIINEH IIEKapajJaHFaH IIEKTI
Oenirin aitambi3. JleHec kemOypwIll ©31HIH Oipep TOOECiHEH NIBIKKAH JIHa-
roHanbJapbIMeH YIOypsimTapra Oemnineni (1-a cyper).

Aynan oH Memnmiep (mama) OONBIN caHalalbl, OHBIH CaHABIK MOHI
TOMEH/IET1 HeT13T1 KacueTTepre (akcuoMasnapra) ue.

1-xkacuet. Tey niwindepdiy ayoanoapvl 0a mey 601a0bL.

2-kacuet. Ezep xonbypviut 0ipin-0ipi xammu aimaiumeii KONOYpulii-
mapoan Kypangaw 0601ca, OHOA OHbIH AYOAHbl CON KONOYpblumap ayoanod-
PBIHbIH KOCLIHObICLIHA MeH 001a0bl.

F kenOypbimel OipiH-0ipi KAMTH alMalTBIH KONOYpBIITApAaH KypajFaH
nereni: 1) £ — OyJ1 KONOYPHIITAP/IBIH KOCHIHABICBIHAH TYPATHIH/IBIFBIH J)KOHE 2)
KOIOYPHITITAPIbIH €KEYIHIH €NIKAWCHIChI OPTAK 1IIKI HYKTEJIEPre Ue€ eMECTIT1H
oinnmipeni. MoceneH, 1-6 xoHe 1-0 cyperrepme OipiH-Oipi KaMTH ajIMalTBIH
KenOyphIITapAaH KypalFaH KenoyphlTap OeiHeIeHIeH.

- ~
@ a C 2 C 7] B C
B
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D
' F FoR
E A E A D
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J
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1- 5xoHe 2- KacueTTep aylaHHBIH HET13r1 KacueTTepi OOJIbIN caHasa bl

2. Aynauabl eJiniey. Aynanbl eJiey KeCiHAUIepAl oJIey CeKUIIl Iey
Olpmiri ymnH KaObUIaHFaH MIIIHHIH OeTl apKpUIbl OEpuUIreH MilIiHAl ca-
JBICTBIpYFa HeriznenreH. COHbIH HOTHKECIHE OCpUIreH niutin Oeminiy canobik
MIHIH alaMBbI3.

AymaH — JKa3bpIK MINIHAEPAI CHUMATTAWTBIH HETI3Tl MaTeMaTHUKaJbIK
MemmepiepAin Oipi. KapamaiteiM karmaiiapaa  aymgaH  JKa3blK - HIIIHAL
TOJIBIKTBIPATBIH OIpJIiK KBaJApaTTapMeH — KaOBIPFAachl Y3BIHIBIK OipJIiriHe TeH
KBaJIpaTrTap CaHBIMEH OJIIICHE/TI.

3-xkacuetr. Kabwvipeacvl Oipoell y3viHObIK oauiey Oipuicine meH 0Oonea
saopammuiy ayoaHuvl Oipee mew.

CoHBIMEH TOMEH/IET1 TeopeMa OPbIH/IBI OOIAIBI.
Teopema.
Ka0bIpracbIHbIH Y3bIHBIFBI @- Fa TeH 00JIFaH KBAaJIPATThIH aylaHbl
a*-Ka TeH.

Kanbimre! sxaraaiina ayas JaTeIHHBIH O6ac opmi S-nieH OenrineHeni. Jlemexk,
KBaJpar yuriH S=a’ ¢opMyriackl OpbIH/IbI 00Ia bl ¥3bIHABIK OJIIIEMiHIH Oip-
JIri KBagpaTbIMeH Oipre aiThLIa bl

3. Tenaynanabl miminaep.

AHbIKTaAMA. [Leep exki Kenoypuluimbsly OIpeyiH OlpHeuie 06aIKKe 06N,
oyn bonikmepoi e32eue OpHAIACMBIPRAHOA eKiHWI Konoypwiu natioa boica,

OyHOatl Kenoypvluumap mer, Kypoliazanoap oen amaiaobl.

Erep exi xenOypbIIIThIH ayiaHiapbl TeH Oosca, olap meHayoanowvl Ken-
Oypvuiumap nen aranajabl. 2-cyperTeri KemOyphlITap TeHaylaHAbl OOJIBII
caHaJa/Ibl.

Ten kemOypeimTap — TeHaymanasl (1-kacuer), Oipak Oy Kepi akchoma,
KaNmbl alTKaH7a, JAYPhIC €MeC: erep €Ki MiIIH TeHaydaHabsl Oosica, OymaaH
OJNIAp/IBIH TEHAIT1 KeJiN MILIKIaiIbl.

Ecen. ABCD Tix teptOypeimbiHbiH DC KaObIprachiHbIH KayFackiHga C
TebeciHe colikec cuMmMeTpusiibl E HykTeci Oenrinenren (3-cyper). ADE ymoOy-
poitbl aynadbHeIH ABCD Tik TOpTOYPHINIEI ayJaHbIHA TCH SKESHIH JICIICHILD.

Ilonenoey. AE xone BC kaObipramapel F HyKTEeCiHIC KUBUIBICCHIH JICIIK.
ABF xone ECF ymOypeimrapsl e3apa TeH (KaTeTi MeH CYHip OypbIIIbIHA Opai:
AB=EC, ZBAF=ZE). CoubiH noTmwxecinae ADE ymOypsiusr AFCD Tpa-

@ E
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w
T
) 1:\
O

102



nerusicel MmeH ECF ymOypsimbiHan, an ABCD Ttik teptOypsimsr con AFCD
Tpanenusicel MeH ECF-ke TeH 6onran ABF ymOypermibian Kypasnras. Jlemex,
ADE ymOypsimst Mer ABCD Tik TepTOYpBILIBI TCH TY3UINCH (SIFHM TCHAyJaH-
IibI) O0BIT TaOBLTABL. Bi3/IeH OCBIHBI JANETACY Tallal eTUITeH OOIaThIH.

Aypian mama OONFaH/BIKTaH, IIaMaTap/IbIH OapIbIK KacueTTepiHe e OOoMabl.
Omnapzpl Oip Typzeri maManapaarblaai KOCyFa Jia, OH CaHFa K66CI/ITyre ne 6omazpl.
Exi ayman/pl KOCKaH/1a KoHE CaHFa KOOSHUTKEH IE e ay/iaH naiia Gomazer.

[IpakTukaga aymansl O6ap Ke3 KeJlreH MIlliHHIH aylaHbIH eJIIeyre HeMece
ecenteyre Oonanpl. KeOiHece Typii aymaHmapasl aHBIKTAy iciHIe (opMyraiap
navgananeuianel. KelOip minnaaepAid aygaHaapbiH ecentey (Gopmynanapbia
IIBIFAPy KeJIECl TAKBIPBINTAP/Ia AU ThLIA/IbI.

<[
22T

| Cypaxkmap, ecenmep jcone mancoipmanap

1) Kapanaiibim mimiH gen HeHi alTaMbl3?
2) [TimiHHIH ay/iaHbl IeTeH]ie HeHl TyciHeciHaep?
? 3) AynaHHBIH HEri3ri KaCUeTTepiH OeiHenernuep.
4) Kanpnait exi kenOypsIill TEHKYPBUIFaH JICT aTaaaibl?
5) Tenaymanas! miminaep aereH He? TeHaymauabl mimriHaep TeH O0ona ma?
2. Ksagpartein kaObipracel: 1) 1,3 cm; 2) 0,15 am; 3) 2,5 cm; 4) 18 am;
5) 2,5 m. KBagparTelH ayqaHblH TaObIHAAD.
3. Ksamgpartery aymansl: 1) 16 am?; 2) 144 cm?; 3) 121 cm?; 4) 49 mwm?;
5) 196 cm?; 6) 0,64 nm?; 7) 6,25 m2. KBagparTsiH KaObIpFachIH TaOBIHIAD.
4. TlepumetpiHiH KaObIpranapsl 54 cMm-re xkoHe 42 cM-re TeH TIKTepT-
OYPBIIITHIH TIEpUMETPIHE TEH OOJIATBIH KBAIPATTHIH ayJlaHbIH TAOBIHIAP.
9. 4-cyperreri Q, xone Q, ymOypsiuTap TeHayaanbl. OChIHBI ANIEIIEHAEP.
6. Ksamparteig aymanel 36 cm?. Erep oHBIH OapiiblK KaObIpFaIapbiH:
1) exi ece y3aprca; 2) yuI ece Kbickaprca; 3) 2 cM-Te y3apTca, OHBIH
ayJlaHbl Kajai e3repei?
Yoari. Aynanst 81 cM?-Ka TeH KBaApaTThIH OapiblK KaOblpranapbl 1 cMm-re
KBICKapThLICA, OHBIH aydaHbl Kajai esrepemi?
Llewyi. bepinreHn kBaapaTThiH KaObIprackl a¢=9 cm. XKaHa KBagparThiH
KaOpIpracel @, =a—1=9—-1=8 (cm). Onpaii xarjaiina Sy=82=64 (cm?).
Bepinren kBaapaTThIH KaObIpFaapbl 1 CM-re KbICKapThIICA, OHBIH ayIaHbI
S-S =81 =64 =17 (cM’) Ka azaspl. Kayabwr: 17 cm-xa azasjbl.

O,
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7.

8.

9.

10.

11.

12.

13

5) B ¢ ® A
P
: Zh [ A :
A D F E FA DP Q

TeH KypbUIFaH €Ki TiK TopTOyphITad: 1) OyJI TiK TOPTOYPHIIITHIH TEHIIT1;

2) onapIbIH TeHAYaHAbUIBIFBI KEJII [IbiFa Ma?

Erep kBagparThiH Oapiblk KaObipramapel: 1) N ece y3apthuica; 2) K ece

KBICKapThLICa, OHBIH ayJaHbl Kajai e3repemi?

(IIpaxmuxanwsix scymsic). bipep kBagpatTsl cbi3. KaObipracsl ockl KBaapar-

TBHIH KaOBIPFachIHAH €Ki €Ce YJIKeH OOJaThIH eKIHIII KBaAPATThI chI3. ExiHII

KBaJIpATThIH ayJaHbl OipiHII KBaJPATTHIH aylaHbIHAH HElIE ece YIKeH?

AD — ABCD tpanenusHblH YJIKeH KaObIprackl 0ojichiH. CD KaObIpraHbBIH

optacsl P nykte xone B Tebeci apkbuibl AD coyneni F HykTene Kubli eTe-

TiH TY3Y JKYPTi3UITeH (5-CypeT). S5, =S, EKEHIH JIQTIEINIE.

Jlonenoey. 1) ABCP=AFDP — xaOblprachlHa >XOHE OFaH >KaHACKAH CKi

OypeiibHa opait (CP=...— ..., ZBCP=4...—... )oHe ... mapajuienb TY3YJIepi ...

KUIOIIBI KUBII OTKeHE Taiaa OonraH ... Oypeinrap, ZBPC=/Z...— ... Gonran-

JBIKTaH) TEH, SFHA Sy = ... .

2) S = Saspn T+ Sapp = Opgpp T +-» COHIBIKTAH S, = ...

Hykrenepain opHBIHA COMKEC JKayanTap/bl JKa3bIHAAP.

Aymanbr: 1) 2,25 cm?; 2) 0,81 am?; 3) 289 mm?; 4) 5,76 m?; 5) 400 am>-re

TeH OoJiFaH KBaAPATThIH MePUMETPIH TaObIHIAD.

6-cyperTe OeiHEJICHI'eH KOmOyYpHIIITAap apachlHaH TEHAyJAaHIbUIApAbl Ta-

OBIHIIAD.

. ©30ekcTaHHBIH Kep anmaHbl 448,9 MbiH kM2, byt ananaeiH mamamen 80%-
BIH JKa3bIKTBIKTAp KYpauabl. AJAHHBIH Ka3bIK OOl Helle MBIH KBaapaT
KWJIOMETPJICH TYpabl?

\\

\\

Binin Koliran maiixaasi!
“ 0P
Q ?iH eﬁﬁgﬁ:& ;;IZ%IZZ?Z; 0 ac:” O36excman PeCI’ly@ZuKaCb;HblH
JiereH MarbIHaHbI Oepefi. orcep ananpt — 448 900 ku”.
Kypnvikmap men memnexemmep-
Jiy  aymakmapoi Ksaépam Ku- T aWKeHg -
JIOMEMpPMeH, YAKeH eciH aniKan-
Mapviubly  ayoaHoapvl 2ekmap-
JIApMEH, OHUA YIKeH eMec dicep
ankanmapwl ar (Acy30iK)-meH o-
ueneol.

S
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46—47. TIK TOPTBYPbIII ITEH
IMAPAJIVIEJIOT'PAMHBIH AY/IAHBI

1. Tik TOpTOYPHIIITHIH ayAaHBbI.
CeH TiK TOpTOYPHIITHIH aylaHbl OHBIH KaObIpFajapbl Y3bIHABIKTapBIHBIH
KeOeHTIHICIHE TeH OONaThIH ecenTep IIbIFapFaHChIH.
Kazip Oy opslHAanFaH aMalIblH TEOPHUSIIBIK TYPFBIIAH JYPHIC €KEHIITIH
KepceTeMmis.
Teopema.

Ka6bipraiapsl a sxdHe b 6o1FaH Tik TOPTOYPHIIITHIH ayIaHbI
S=a-b

¢opmyna GolibIHIIA ecenTeei.

Honenoey. KabObipramapsl a sxoHe b Gomran Tik

TOPTOYPBIIITBIH ayJaHbl & K9HE D — Ke3 kenren oH | S @
caHmap. S=a- b eKeHIITiH Aoenaeimis.

Teopemanbl  fonmenney  YUIH — KaOBIPFachl b
(a+b) Oomarein kBampar cagambi3. byn  kBaa- a b

parTel 1l-cyperTe KepceTiireH mimiHaepaei oOe-
mikrepre Oenemi3. byHna KBaapaTTblH —aydaHsbl,
KaObIpramapel a »oHe D-ra TeH eki KBaaparTaH,
COHJIali-aK KaObIprajapbl a *oHe b OoNFaH €Ki TiK
TOpPTOYPHIIITAH KypaJFaHblH Oalikay KUBIH €MecC. bl s S b

Jlemek, KaObIpracel (2+0) OosaTbiH KBaapaTThIH
aynaHel S +2S+S,-re TeH. Exinmni xarplHaH ayaaH
TypaJibl akcioMa OolibIHIIa OyoT ayaaH (a+b)>-ka TeH, a b
SIFHH

S,+28 +§, = (a +b)*, nemece
S, +25+S =a’>+2ab +b’.
Byn tenpikre S =2’ Sz=b2.eKeHiH ecenke ajincak, S=a - b dopmysa kemimn
weiFaabl. Teopema JoJenaeH/Il.

1-ecemn. Tik TepTOYphITHIH ayaanbl 150 cM?-Ka TeH, ajl KaObIpFaIapbIHbIH
KaTbIHACHI 3 : 2. Ochl TiK TOPTOYPHIIITHIH IEPUMETPIH TaOBIHIAD.

Llewyi. Tik TepTOYPHIIITHIH Killli KaObIpracel b = 2x cM OosickiH. OHpaii
Karjanaa yIKeH KaObIPFaChIHBIH Y3bIHABIFBI @ = 3X CM-T€ TeH 00JaIbl.

S=3x-2X, 0.a. S=6x.
Bbynmau X*°=S:6, x*=150:6, x>=25, x=5 (cm).

JleMexk, TiK TOpTOYPHIITHIH Killi KaObipracel: b =25 =10 (cMm)-re, an yi-
KeH KaObIprackl a =35 =15 (cM)-re TeH 0oJa bl
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@ B EH/1 OHBIH TEpUMETPIH €CenTeMi3:

P=2-(a+bh)=2-(15+10)=2-25=50 (cm).
Kayaowvr: P =50 cwm.
Q JF 2-ecen. Tik OYpBIIITHI TOPTOYPHIINITHIH Ka-
terTepi 12 cMm-re xoHe 24 cm-re TeH. ['mmore-
Hy3aHBIH KaK OpTachIHaH YIIOYPHIII KaTeTTepiHe
MePHeHIUKYIsIp Ty3ydaep kyprisiared. Ilaiima
OoJFaH TiK TOPTOYPHIIITHIH ayJaHbIH TaOBIHAAD.

bepineeni:  tik Oypeimter  AABC  na:
AO=0B, OELAC, OFLCB, AC=24 cm, BC=12 cm (2-cyper).

Taby kepex: S,

Hlewyi. bizre Oenriai OonraHbIHIAW, Oip Ty3yre JKYpri3iireH exi
MEePIEeHIUKYISAp e3apa napaiiens 6onaapl. danec TeopeMachiHa Opai:

AE=EC=0,5AC=0,5-24=12 (cm),
CF=FB=0,5BC=0,5-12=6 (cm).

Hewmex, S ;.= CE-CF=12-6= 72 (c™’). ZKayadwr: 72 cwm’.

2. [lapajuteiorpaMHbIH ay1aHbI.

[MapamienorpaMHbIH Ke3 KelNreH KaOBIPFACBIH OHBIH mabaHbl JET allyfa
Oonazpl, OChl KaObIpFaJaH Kapama-Kapchl KaObIpFachblHA AEWIHT1 KaIIBIKTHIK
OHBIH Ouixmiei 6onanpl. buikTik KaObiprara HeMece KaObIpFaHBIH JKaJFachblHA
Tycyl MymKkiH. 3-cypetteri BP xone CF — ABCD napanienorpaMHbIH OHIKTIT1
00J1bIIT TaOBLIABI.

Teopema.

I[MapanjenorpaMHbIH aylaHbl OHBIH KAaOBIPFACBIH OChlI KaObIpFara
TyCipiiiren 6uiKkTiKKe KOOeiiTKeHre TeH 0onaapl: S=a-h, .

Lonenoey. ABCD mapannenorpamasl Kapac-
@ B c ThIpaiibIK. By mapaienorpamMHblH TaOaHbI pe-
Tinge AD = a xaObIpFachlH alambI3, ajl OUIKTIT1
h-xa Ten GosnchiH. S=a-h ekeHuirin poneniey

h h ..
. *| Tanan eruteni (3-cyper).
1 2 Tabanb! napatenorpaMusiH BC TabaHbIHAH, ajl
. Ll ... .
A b D = ouikriri h-tan Typareid PBCF Tik TOPTOYPBIIIBIH

canaiiblk. ABP xone DCF ymOypslTapsl e3apa
TeH (THIIOTeHY3aChl MEH CYHip OYpHINIbIHA Opaii:
AB = DC—-runorenysa, £1= /2 — ceibaitnac oypoimrap). ABCD mapannenorpamsl
PBCD TtpanenusiceiMmen ABP ymOypsitibiHag, an PBCF Tik TepTOYpHIIIBI COT
PBCD Ttpanenusiceiven ABP-ra TeH DCF ymOypbllbiHaH KypajiraH. Jlemexk,
ABCD mnapannenorpambl MeH PBCF Tik TopTOYpBIIIBI TeH KypbUIFaHaap (SFHA
TeHayIaHabpUI1ap ) 0ombi Tabbutansl. bynan A BCD napamuienorpaMbIHbIH ayJaHbl
PBCF Tix TopTOYpBILbIHEIH aylaHblHA, SFHU N -Ka TEeHJIri Kein IbFapl.
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@ A a D A I; D

Ocpunaiima TabaHbl @ )KOHE OFaH TYCipuIreH OwikTiri h Gosbin caHanmaTeiH

napajuieIOrpaMHbIH S ayAaHbl TOMEH/ET1 (popMyia OOMbIHIIA €CenTeNel:
S=a-h,

OCBIHBI 197111y TaJIall €TIATeH OOJaThIH.

Cannap. Erep exi mapasienorpaMHbIH TaOaHIapbl OPTaK, all OMIKTIKTEPl TCH
OoJjica, OHJIA oJlap e3apa TeH OOJIbIN TaObLIablI.

bepineeni: ABCD, AEFD xone APQD napannenorpamaapsl oprak AD=a
TabaHra ue *oHe onap/biH OuikrikTepi TeH (h ) (4-cyper).

Ionenoey kepex: ABCD, AEFD, APQD napaenorpamaapsl TeH KYPbUIFaH.

Honenoey. Mvicanvi, ABCD xone AEFD mnapannenorpaMaapblHbIH TEH
KypbuUTFaHbelH gonenzeiimiz. BAE xone CDF Oypsimrapsl e3apa TeH (ymoy-
pBILITap TEHAIriHIH OipiHiIl OenriciHe opaii), elitkeni BA=CD, AE=DF xoHe
ZBAE=ZCDF (colikec KaObIpranapbl napasuienb OypblTap OOJFaHbl YILIH).
Hemex, ABCD napannenorpambl AECD Ttpamenust men BAE ymOypebimsinaH,
an AEFD mapannenorpamer AECD Tpanenmsicet meH BAE ymOypsiiika TeH
6onran CDF ymOypsimeiHan kypeutrFas. Jlemex, ABCD sxone AEFD mapaie-
Jorpamapsl TEH KYPbUIFaH.

Ocbutaiiiia KajaraH napaulenorpaMaapabliy Ja TeH KYPbUIFaHbl AQJEIICHE].

3-ecen. [TapannenorpamuasiH KaObIpranapsl 25 cm xoHe 20 cM, OipiHII Ka-
ObIprachIHa XYpri3uiren OMikTik 8 cM. Coll mapasuienorpaMHbIH eKiHI KaObIp-
FacbIHA XKYPri3iireH OUIKTIKTI TaIl.

bepineen: ABCD napaiienorpamMbIHia:

AD=a=25 cm, DC=b=20 cm, h =8 cm (5-cypeT).

Taby repex:h,_.

Hlewyi. 1) S=ah =25-8=200 (cm?).

2) S=bh_, srau 200=20-/_. bynan h_=200:20= 10 (cm). ZKayader: 10 cm.

2-cannap. IlapannenorpaMHbIH aydaHbl OHBIH €Ki KaOBIPFAckl MEH oOJiap
apachIHJIaFbl OYPHIITHIH CUHYCHI KOOeUTIHIICIHE TeH. OCBIHBI I9JIEICHIED

Llewyi. ABCD mapamrenorpameinga AD=a, AB=b xone £BAD=a 6o-
ceiH. OHpall xarjaiia mapajuielorpaMHbIH ayaaHbl S=absina dopmynacel
6oibiHIIa ecentene/i. OChIHbI TosenIenmis.

ABCD mnapamienorpamblHblH  BP  OMIKTITIH Kyprizemi3 J>koHE OHBI
BP=h =h nen Genrineiimis (6-cyper). Onpaii sxarnaiina i OMiKTiK TiKOYpBIIITHI
ABP ymOypsbIbl o cyiip OypbIIIBIHBIH KapChIChIHJIA KaTKAH KaTeT OoJiajbl.
h-Tb1 b KaObIpFa MEH o OYpPBIII CHHYCHIHBIH KOOCHUTIHIICIMEH OPHEKTEHUMI3:

h=bsina.
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[MapamienorpaMubl — aymaHbiH ecentey S=ah ¢GopMmynachiHa A-THIH OCHI

OpHETr1H KOUBIM, MbIHAa (POPMYIIaHBI HIBIFAPAMBI3:
S=absina.

4-ecen. Bepineeni: ABCD — mapamnenorpamm, AD=20 cm, BD=16 cwm,
ZBDA=30°.

Taby xepek: S,;.p.

Llewyi. I-20ic. 1) bepinren mapasnienorpaMHbIH BP OWIKTITIH KYyprizemi3
oHe BDP ymOypbIbiH KapacTeipambi3 (7-cypeT). On Tik OypbIIIThl, 6HTKEH1
BP 1 AD. Eaai BP OuikTirin Tabambi3. 30°-ThIK OYPBITITHIH KapPCHICHIHIAFbI
KaTeT TUIOTeHY3aHbIH KapThIChIHA TEH 0O0NIaIbl.

Conppikran BP = 0,5BD =0,5 -16 = 8 (cm).

2) ConbimeH, ABCD mapannenorpamMblHbIH aydaHbl

S=AD-BP=20-8=160 (cm?)-ka TeH Oomapl.

2-20ic. TixOypeimtel BDP ymOypeimsinan BP-uet BD kaGwipra (Tumo-
TeHy3a) koHe ZBDP=30° OypbIIThIH CHHYCHIMEH OPHEKTEHMI3 YKOHE IMapaj-
JIeNIOTPaMHBIH ayJaHbl (POPMYITachlHa KOMBIM, 13/ICCTIPLIIN KaTKaH ayJaH bl Ta-
0aMbI3:

S=AD-BP=AD-BD-sinZBDP=20-16-sin30°=20-16-0,5=160 (cm?).

Kayaoovr: S=160 cm?.

¥/l Cypaxkmap, ecenmep >cane mancoipmanap

1. 1) Tik TepTOYpHIITHIH ay/laHbl HETE TEH?

2\ 2) [TapannenorpaMHbIH TabaHbl MEH OUIKTIT A€TeH e HEeHl TyciHeciHuep?

: 3) IlapamnenorpamHblH ayJaHbl OHBIH €Ki cblOaillac KaObIpFachl MeH
OJIAp/IbIH apachIHJAFbl OYphIT OOWBIHIIA Kallail TaObLIa b1 ?

2. Tik TepTOYpHIITHIH eki KaObiprachl: 1) 30 cm xoHe 2,9 cM; 2) 34 1M xoHe
0,6 nm; 3) 2,5 1M xoHe 12 cM. OchI TiK TOPTOYPHIIITHIH IEPUMETPI MEH ay-
JTAaHBIH TaOBIHIAP.

3. Tik TepTOypsITHIH Oip KaObIpracel 15 oM, an ekiHmi KaObIprachl ofaH 5
ece apThIK. OChl TiK TOPTOYPHIIITHIH IEPUMETPI MEH ay/laHbIH TaOBIHIAP.
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10.

11.

12.

13.

14.

15.

Aynanbt 240 M? 6oFaH 6ackeTOO0M aaHbl CIIOPT aTaHBIHBIH 1 5%-bIH KYpaibL.
Criopt anaHbIHBIH aylaHbl OYKUT MEKTEI ajJaHbIHbIH 32%-bIH Kypaiiiel. Mek-
TeTI aJIaHBIHBIH ayIaHbIH TaOBIHIAP.

Tix TepTOYpbIITHIH O0ip KaObIprackl 23 cM, al eKiHI KaOsIpracel oxaH 17
cM y3bIH. Tik TOpTOYPHIIITHIH IEPUMETP1 MEH ayJaHbIH TaOBIHIAP.

Erep Tix TepTOyphimThIH aynaHbl 20 cm? xkoHe 1) Y3BIHABIFBI 5 cM-Te; 2)
Y3BIHIBIFBI eHiHIH 125%-bIHa; 3) KaObIpranapbHbIH Oipeyi x -Ke TeH Ooca,
nepuMeTpi Here TeH O0omaapl?

Erep ABCD Tix TeptOypeimsinaa: 1) AB=9 cm, BC=4 cm; 2) AB:BC=
5:7, Pygep =48 cM Goinca, OHBIH ayJaHbIH TaObIHAAD.
[TapannenorpaMHbIH KaObIprackl 16 cMm-Te, an ofaH TYCIpUIreH OMIKTIK 9
cm-re TeH. Ochl mapajuienorpaMmIarbl TEHAylaHIbl KBaJIpaTThIH KaObIp-
FaChIH TaOBIHAAP.

a — mapaJiiesorpaMHbIH TabaHbl, » — OUIKTIT1, S — aymanbl. Erep:

1) a=10 cm, h =0,5 M Gosica, S-ti; 2) h =4 cm, §=48 cm® Gosica, a-Hel; 3)
a=24 cm, §=120 cm* 6onca, h -nbl TabbIHAAD.

8-cypeTTeri TeHayAaH bl apajienorpaMmaapabl TaObIHAAP.

Erep Tix TeprOyphimThiH: 1) TabaHbl 5 ece a3zalTbulblm, OWIKTIrT 8 ece
y3apTeuica; 2) TabaHbI Ja, OWIKTIri Ae 2,5 ece a3alThuica, OHBIH ayJaHbl
KaHaait 0omansr?

O-cyperTeri S MiNIIHHIH ayJaHbl MapajieJiorpaMM ayJaHbIHBIH KaHAai
Oeirin Kypaup1?

Tik TopTOYpBILITHIH €Ki KaObIpracel: 1) 24 cM xkone 20 cm; 2) 3,5 am xoHe
8cm; 3) 8 mkone 4,5 m; 4) 3,2 v xone 1,5 nv. OHBIH aynaHbIH TaOBIHAAP.
[MapannenorpamubiH aynanbl 36 cm?, OuikTikTepi 3 cM xoHE 4 cM. OchI ma-
paenorpaMHbIH IEPUMETPIH TaOBIHIAP.

[Mapamienorpamubiy KaObipranapsl 20 cMm koHe 28 cM, oJapAblH apachlH-
narbel Oypeim 30°-ka TeH. OChl MapajuieIorpaMHbIH ayJlaHbIH €Kl 9fiCTieH
TaOBIHIAP.
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( 48. YIIIBYPBILITHIH AYIAHBI ))

YOy phITi ayTaHbIH €CeNTEHTIH (hOpMYJIaHbI IIBIFAPY YIIiH MapajiieorpaMM
TYpiHE KENTIpy TOCIIIH NakaJaHaMbl3.
Teopema.
YmoypsInThHIH ayAiaHbl OHbIH Ta0aHbI MeH 0ChI Ta0aHbIHA TYCiplIreH
OMIKTIKTIH )KapThl KeOelTiHaiIciHe TeH 0oJIaabI:
S=zah,
)

OyJ1 skepie: @ — YIuOYpPHIITHIH Ta0aHbl, i, — TabaHFa TYCipireH GUiKTIK.

@ A D Honenoey. ABC ymOypbIbl Oepii-

rea gemk (1-cyper). AABC cyperre
kepcetinrenneit ABCD (tabanst BC)
napajuiesiorpamMblHa alHAJIIBIPaMBI3.
ABAC=ADCA e3apa TeH, oliTkeHI Ta-
paJUIeNIOrpaMHbIH ~ THAroHajdl OHBI TCH
exi ymoypseimka 6eneni. lemek, ABCD
napasuiesiorpaMmbiHbig ayaanel AABC exi
eceJIeHreH KojieMine teH Oonanel. Aram 2S=a- hH.

=
B P

bynan § = %h“ Teopema monenaeH .
Y mOyphIITHH ayIaHbIH ecenTey GopMyiackliH Oackaiia OKyFra aa Oomaibl:
YUuOypoluimolty ayoamnsl OHbLH OPMA CHI3bI2bI MEH OUIKMIZIHIN KOOelmindicine
men (2-cyper):
S = % h,.

1-cannap. Tik Oypvlumsl yuoOypeluumoly ayoauvl Kamemmepiniy Koeoetl-
MiHOICIHIY JcapbimbiHa men, ce0ebl Oip kaTeTTi — TabaH, ajd eKIHIIICIH —
OmikTik etinm amyra 6omaasl. (3-cyper).

2-cannap. Exi ywbypviui ayoanoapviibly 63apa KamvlHACbl 01APObIH
mabandapsl mMex ouikmikmepiniy KamolHacvinoal 601a0vl (4-cyper).
¢ _ 054C-BD _ AC-BD
o O0S5AC -BD — AC -BD '

@ A = |2 B ®

AP1AC B,

AP=h

D a =
E  AD=DB b §
AE=EC
DE=0.5a

S
Ionenoey. —42
SAl B
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Oy (6) " & (1) A2 °F
D BC=a 3
AE1BC h h,
h, AE=h,
DF1BC
s £ ¢ F " B c E B a c

3-cannap. Tabanodaper mey eki yuOypoliid ayOaHOAPbIHbIY KAMbIHACHL
ouixmikmepiniy Kamvinacvinoat (5-cyper).

ABC _ 0,5(1'}11 _ h_l
SDBC 0,50~h2 h2 :
4-cannap. bBuikmikmepi men exi yuOypviui ayOaHOApPvIHbIY KAMbIHACYL

ma6aH0apble111 KamulHacvlHoau (6-CyperT).
Supc _ 0,5-BC-h _ BC _
Hanendey. Sus  O0SBE-h  BE
S5-cannap. Tabanmoapvi meH 6u17<m17<mepl mex yuwoypvlumap — menay-
danovl (7-cyper).
Hoanenoey. S, =S, .=S,..=0,5ah .

6-cannap. Ywobypviuumely ayoaHvl OHbIH €Ki KaOblp2acvl MeH 0lapoblH
apacviHoazvl OYpull CUHYCbl KOOeUmIiHOICIHIY dcapmulcbina meH (8-cypem).
Jlonenoey. ABC ymOypeiibiHbIH KaObipranapel BC = a, AC = 6, AB=c

Hanenoey.

—, 6ynan BC=a, BE=a,.

Ooncein. OHpail xarmaiina S =LpesinA exenin Jo-

. . 2 B AB=c
nengeimis. byn ymin ABC ymOypeimbinein BD =5, _
OMiKTiriH )yprisemis (8-cyper). h -Hbl ¢ KaObipra MeH
A OYpBIITBHIH CHHYCBIMEH ©pHEKTeHMi3: h =csinA.
YmOypellITeIH, ~ aydaHblH  ecenTtey  (opMyiachl

1 . .
S = Ebhb -ra h -HBIH OCBI ©pHETiIH KOMbIN, MbIHA (Op-

MYJIaHBI IIbIFaApPaMbl3: A
S = %bc sinA.

Y1OypeIITHIH aydaHblH @, 6 KaObIpraiapsl skoHe C OypBINIBIHBIH CHHYCHI,
a, ¢ KaObIprajiapbl xoHe B OyphILIbIHBIH CUHYChI apKbLIbl ecentey (opMmysaia-
PBI OCBIFAH YKCall IIbIFapblIajibl.

CoHbIMEeH YLIOYpBIIITHIH aylaHbl €Ki KaObIprackl MEH OJIapJblH apa-
CBIHAFbI OYPBIII CUHYCBIHA Opail ockl (hopMmynanap OoiibIHIIA ecenTenei:

S =%absinC = %acsinB =%bcsinA.
YmOypsIIIThIH aylaHblH KaObIpranapbl apKblibl ecentey (opMynachiH
I raceipma emip cypreH exenri TpeK FajabiMbl ['€pOH TamKaHIBIKTaH, OJ
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T'epon opmynacer nen atanangel. lepoH Qopmynackl YIIOYPBIIITHIH YT
KaOBIPFAaCBhIHBIH Y3bIH/ABIFBl Oenriii OonFaHAa OHBIH aylaHblH Taly YIIiH
KOJIZIAHBLIAIbI.

I'epon GopmyITackIHBIH JQJENIEMECIH KETIPII HIBIFapaMbI3.

benrini OonraHblHAal, YHIOYpPBIITHIH ayJaHbl OHbIH TaOaHbl MEH OMIKTIT1
KOOEHTIHIICIHIH )KapThIChIHA TCH;

1 1 1
BUIKTIKTIH OpHBIHA OHBIH YLIOYpBINIBI KaObIpFalapbl apKblUIbl ©pHEK-
TCITCHAC:

ha =2 \[P(p=a)(p=0) =) B=90°. Iy =2 [p(p— )P~ B)(p ) mome

2
he ==\p(p-a)(p=b)(p~c)
Jap/Abl KOWBII, OHBI BIKIIAMAAI, MbIHA [ €poH (hOpMyachlH IIBIFapaMbI3:

a+b+c

S=\p(p-a)(p-b)(p-c), 6y xepre p=-—
l-ecen. YMIOYpHINTBIH MEAMAHACKI OHBI €Kl TEHaydaHIbl YIIOYPHIIIKA

B OeJICTIHIH TONIEIICHICD.
@ AD=DC Ilonenoey. BD — ABC yumiOypbIIBIHBIH
BPLAC Meauanachl aenik (9-cyper). ABD xone CBD

Yoy permrapsiHbiH A D sxone DC KaObIpraiapsl
e3apa TEH, COHJal-aK oJapiblH opTak BP
OUIKTIri e 6ap, IFHU oJlap YIIOYPHIIITAP/IbIH
S-cangapeiHa opail TeHayAdaHAbLIAp OOMIBIN
J tabputaael: S, =S ...

2-ecen. bepinreni: ABCD — Tik TepT-
B C | Oypbiu, AC =20 cm, BP==12cm BP 1 AC
(10-cyper).
Taby xepek: S,;.p.
Hlewyi. 1) S,,.=0,5AC-BP=
=0,5-20-12=120 (c™m?).
P 2) S,pcp=2 S, =2:120=240 (cm?).

A D Kayaowi: S, . =240 cm’.

ABCD

D

Cypaxmap, ecenmep JiHcoHe mancolpmaiap

1. 1) YmOyphIUThIH ayiaHbl HEeTe TeH?
5, 2) Tix OypbImIThl YIIOYPBIITHIH aylaHbl Kanai ecenrenesi?
" 3) KaObIpranapbiHa opail yIIOyphIIITHIH aylaHbl Kajlai ecenTesne/i?
2. Tik OypbIITHl YIIOYPBIITHIH KateTTepi: 1) 4 cM xkoHe 7 cMm;
2) 1,2 nm xone 25 cM. Tik OypbIIThl YIIOYPBIITHIH ayAaHbIH Tall.
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bip ymoOypeimteiy Tabansr 20 cM, Oumiktiri 8§ cM. ExiHImn ymoOypbeIIThIH
tabansl 40 cm. YmOypeimTap TeHaydaH[sl OONybl YIIH EKIHII YII-
OYPBIIITHIH OWIKTIT1 KaHal 00Tybl Kepek?

4. ABC ymoOypeimra AB=5AC. YmoypeiuteiH C xoHe B Tebenepinen
KYPTi3iireH OMiKTIKTEpiHiH KaTbIHACHI HEMIere TeH?
5. a— ymoOypeimTeiH TabaHbl, h—TabaHbplHA TycCipiareH OWIKTIK, S—
YIIOYpBIITHIH ayAaHbl. benrici3 mamanapabl Tar.
1 2 3 4 5 6
69 cm 0,8 1M ? 0,25 ™M ? 09Mm
0,5m ? 20 oM 100 cm 4.8 cM ?
? 4 cm? 2000 cm? ? 9,6 MM? 36 oM

6. Karerrepnuin (a xone b) kebeliTiHaici runorenysa (c)
MEH TIKOYpHINI TOOECIHEH THUIMOTEHYy3aFra TYCIPUIreH
ouixrikTin (h ) kebelrinaicine Ten (11-cyper).
Ilewyi. Erep karerrepuin OipeyiH TabaH Jen KaObL-
Jacak, OJ JKarmaiga ekiHimici OuikTik 0onaasl. CoH-
IBIKTAaH TIKOYPBIIITHI YIIOYPHIIITHIH aylaHbl KaTeTTep
KOOCHTIHIICIHIH KapThICBIHA TSH OOJIaIbI:

S =%aba 6¥,HaH ab:2s; S =%Chc, 6¥J:[aH 90228.

Hemexk, ab=¢_ exen. OCbIHBI JANENIEy Talal eTiIreH
eni.
YmOypeimteiH Karerrepi: 1) 12 cM xoHe 16 cm; 2) 5 oM xoHe 12 cM-re TeH.
c-ubl (ITudarop Teopemachbina opaii) sxone h_ (ab=¢_-ka opaif) TaOblHIap.

7. 12-cyperTeH TeHayaaHIbl YIIOYpbILITapAsl KepceTinaep. JKayanTapbIHJbl
HET131eHED.

8. KaoOsipramapsr: 1) 39 cm, 42 cm, 45 cm; 2) 35 cm, 29 oM, 8 cm; 3) 20 cM,
20 cMm, 32 cM-Te TeH OosiFaH YIIOYPHIIITHIH ayAaHbIH TaObIHIAD.

9. 13-cyperreri S mimIiHHIH aygaHbl THapajuielIorpaMM ayJlaHBIHBIH KaHIai
OeJirid Kypaiapl?

10. YmOypeiuteig aymanbl 150 cm?-ka TeH. Y IIOYPBIITHIH OHIKTIKTEpi 15 cMm,
12 cM xoHe 20 cM-Te TeH 0oJica, OHBIH MTEPUMETPIH TaOBIHIAP.

11. YmoOypslIThlH €Ki KaObIpFackl 5 M *koHE 6 M, OJapJiblH apachIHIarbl Oy-
poiir 30°. YmOypelnThIH aynaHbH TaObIHAap. Ecenti exi o/iciieH memmnaep.

1 ' 1
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C 49-50. POMB IIEH TPAIIEHUAHBIH AYJIAHbBI )

1. PomObinbIH aynanbl. PoMO — mapamnenorpaMMm OOJFaHIBIKTAaH, Ka-
OBIpFachl a skoHe OUiKTIri h 60MaThIH pOMOBIHBIH ayIaHbI
S=ah
dbopmynacel OOMBIHIIIA €CETITEI IIBIFAPBLUIAIBL.
bi3re moim OoNFaHBIHIAM, POMOBIHBIH OapiIbIK OUIKTIKTEpl ©3apa TeH.
Bynan Teic pOMOBIHBIH ay/IaHBIH AHATOHAIBIAPHI APKBIIBI JIa €CETTel Tadyra
OoJaabl.

Teopema.
PoMOBIHBIH ay1aHbI OHBIH AMATOHAJIbAAPBI KOOCH TIHAICIHIH KAPTHICHIHA TEH:

S=%4-@,
Oynnarpl d, sone d, — pOMOBIHBIH JMATOHAIBLAAPHI.

Jlonenoey. benrini OonranbiHAal, poMObIHEIH AC aWaroHajii OHBI ©3apa
TeH eki TeH OyHipai ymoOypeimka Oemeni (l1-cypet). A ekiHII auaroHani
OipiHIIIICiHEe MEPNEHAUKYApP OONFaHABIKTAH, Maiiia OoJFaH yHIOYPBIIITAPABIH
OUIKTIKTEPiHIH KOCBIHABICHIHA TeH 0osaibl. COHMIBIKTAH J1a POMOBIHBIH ayJaHbl:

S=Swa,=&wc+&wc=%AC-BO+%AC.DO=%AC(BO+DO)=

“Yic.Bp=Lyg .
_Eﬂg_zﬂdzz'

Hemex, § = %dl ~d, | Teopema HoJeACH .

1-ecen. ABCD pomOBIHBIH KaOBIPFachl a-Fa, aj CYWip OYpPBIIIBI O -Fa TEH.
Ochbl poMOBIHBIH aymaHblH TaObIHAAp. o = 30°-Ta OHBIH ay/laHbl KaHAai Oosa-
THIHBIH TaOBIHIAP.

Ulewyi. 1) ABCD pomoOsimza AB=BC=CD=AD=a, ZA=o O00JCHIH.
BP_LAD-nb1 sxyprizemis (2-cyper). Ounpaii xarnaiina h —OuikTik TiKOYpHIITBI
ABP ymOypsIIBIHBIH 0. CYHip OYPBIIIBIHBIH KapChICHIHIA KaTKaH KareT Oosa-
abl. h -HBI 0. GYPBIITBIH CHMHYCBIMEH ©pHEKTelMi3: h =asina. PoMObIHBIH ay-
nanbiH ecentey Gopmynacel S=ah -ka h -HbIH OCbl ©pHETiH KOHbII, MbIHA (Op-
MyJIaHbI [IbIFApaMbI3: S=a’sina.

o : @ ; c
ha
A = C
(@] o I
A P D
AC:dl a=AB=BC=CD=AD
D BD:d2 BP_LAD, AP=hH, ZA=q.
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2) PoMOBIHBIH ayJjaHblH S=a’sina (hopMyJIachiH MaliaaaaHbIn TabaMbI3:
S=a’sin30°=a’-0,5=0,5a’ (xB. Oip.).

Kayaowvi: S=0,5a° xB. 6ipi1.

2-ecen. Pom0 aumaronampmapbIHbIH Oipeyi ekiHmiicineH 1,5 ece yikeH,
an poMOBIHBIH aydaHbl 27 cm?-ka TeH. Ocbl POMOBIHBIH JHArOHAIbIAPbIH Ta-
OBIHIIAP.

bepineeni: ABCD — pom0; S

Taby xepex: AC, BD.

leuryi. BD=X cm 60mchiH, onmail s)xargaiina AC=1,5X cm Goiaabl.

=27 em?; AC=1,5BD (1-cypetke K.)

ABCD

S iscp =%AC -BD. byran TmicTi OenriiepAl KOSMBI3: 27:%-1,5x-x.
byn xarmaiina x> = 36 Gomaapl, Oyman x = 6 (cm) kenin mbiraasl. COHBIMEH
BD =6 cm xone AC=1,5-6=9 (cm). Kayaowi: 9 cm, 6 cm.

2. TpanenusinbiH ayaanbl. OpOip KONMOYPHIIITH JUAarOHATBAAP KYPrizy
apKbUIbl YIIOypeIITapra Oemyre OonaTeiHBl Oenriyii. bynaH ke3 KeireH
KONOYPHITITBIH ayJaHbIH €CeNTey YIIIH OHBI ajJbIMCH YIIOYpBIIITapFa
6emin anambi3. CoaH COH YIIOYPBIITAPIBIH ayAaHbl ecenTeneai. An kernOy-
PBHIIITHIH ay/aHbl OHBI KyparaH Oip-OipiH KanmTaMalThIH YIIOYPBIIITAPIbIH
ayJaHJapbIHBIH KOCBIHABICBIHA TeH Ooxaabl. [lapammenorpaMm MeH Tpare-
[USTHBIH ayJJaHIapblH €CenTey/ 1€ OChIHIal TOCIIAl maianaHaMbl3.

Teopema.

TpanenusiHbIH ayTaHbI OHBIH TA0AHIAPBIHBIH KAPbIM KOCHIHbICHI MEH
OMIKTIriHIH KeOeHTIiHAICiHEe TeH 00JaabI:

_ a+b
§=-22 h,

OyHIaFrbI A :koHe D — TpanenusinbIH Tabangapbl, N — OuikTiri.

Ilonenoey. Tabanmaper AD=a, BC=Db xone
Guikriri CE=h (CELAD) Gomaremm ABCD |(3) B b C

TpaIesIHbI KapacThIpanbIK (3-cyper).

Tpaneunstaeiy AC auaroHasiH KyprizeMis. h
bynna ABCD tpanenuss ABC xone ACD ymi-
OypeimTapra OesiHeni. TpanenusHbIH ayJaHbl ]

OY1 YIOYpBIITAPBIH ayJaHIapbIHBIH KOCBIH-
NBICBIHA TEH 0O0JIaIbl.

[Tapannens Ty3yJiep apachblHIaFbl KAIIBIKTHIK TYPAKTHI O0aFaHabIkTad, ABC
skoHe ACD ymOyprlmTapeIHBIH OHMIKTIKTEp1 ©3apa TEH.

1 1 1 1
B¥ﬂaH SABC ZEBCCEZEbh KIHE SACD ZEADCEZEGh.

Tpaneuusubin aynaner S=S,, . +S SFHU!

ACD?

1 1 b .
S = Sa h+ 5 b-h wemece S = % -h.  Teopema IonenaeHIi.
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Cannap. Tpaneyuauviy ayoawvl OHbIH OpMA Cbl3blebl MeH OUIKMIIHIH
Kebelmindicine mew.

byn cannmap TpanenusHeIH OpTa ChI3BIFBI OHBIH Ta0aHAAPhl KOCHIHIBICHIHBIH
KAPTHIChIHA TEHIITIHEH KEJIII [IBIFaIbI.

3-ecen. TpanenusaeiH Tabanaapel 15 cm-re xxone 30 cM-re, an aygansl 225
cm?-Ka TeH. OCBI TpamenusHbIH OMIKTICH TaObIHap.

Hlewyi. TpaneuusitHbIH OPTa ChI3BIFbI

atb _15+30 _ 45 _
2 2 2
JleMek, TpamenusiHbIH OMIKTIT TOMEHIET1IeH:

22,5(cM)-Te TeH.

h=S, : a;b =225:22,5=10 (cm). HKayaov: h =10 cm.

4-ecen. TpameuustHbIH OpPTa CHI3BIFBIHAH OTIMN, TaOAHAAPBIH KUSITBIH TY3Yy
OyJ1 TpaneuusiHbl €Ki TeHayIaH bl 06liKKe OONeTIHIH AdMeNIeHIeD.

Honenoey. ABCD — Gepinren tpanenus (AD || BC), EF — OHBIH OpTa ChI3bIFbI,
anm MN — opTta cbI3bIKTBIH O HYKTECI apKbLIbl OTETIH XKoHE TabaHIapblH M KoHE
N HyKTenepiHjae KUATHIH Ty3y OoychiH aenik (4-cypet). ABMN xone MNDC
Tpamneuusnapsl coiikecinie e3apa TeH EO xone OF Ty3ylepiHe, COHAal-aK
OepiareH TpanemusHbIH OWiKTIriHe TeH OojaThiH OWikTikke we. Jlemek, Oy
TpanenusIapabH ayJaH1apbl 1a TeH, OUTKEH] oJlap TeHAYAaH bl OOJIBIT TA0bLIA B

SABMN - SMNDC'
biznen ocwiHbI Honenaey Tajgan eTuireH 00IaThiH.
5-ecen. Ten OyHipii TpaneuUsHBIH IHAaTrOHAJIbIAPHI ©3apa MEePIECHIUKYIISP
Oojica, OHIAW >Karmaiijja TpamelusHbIH OWIKTIT1 OHBIH OpPTa CHI3BIFBIHA, Al
N ayJaHbl OWIKTITIHIH KBaJpaThlHa TeH OOJaJIbI.

@ B_M e OCBIHBI I9TICNICHIEP.
/ \ bepineeni: ABCD — TteH Oyiipiai Tpanerus
E " F| (AB =DC), AC L BD, AD = a, BC = b 6onceH
/ O\ (5-cyper).
ITonendey xepex: 1) h=2+"0,
A N D ) 2
32 f[a+b
DS, =h" = (T) .

@ B C Hlewyi. 1) A AOD — ten Oyi#ipni, TIK
Ooypeitel. CoHapikran £LADO = 45°.

2) Brebenen BP 1. AD-ub1 xyprizemis. [laiiga
O6onran BPD ymOypsIiibl TeH OyHipii KoHE TiK

h i
OypbITHI, OHTKeHI LADO= = 45°. bynan: DP
= BP. bisre Oenrini OonraHeiHAal, TeH OyHip:i
st % TparnenusHbIH Killli Ta0aHbl TOOECIHEH OTKI31ITeH

A P D | OHMIKTIKTIH KacHeTiHe opaii:
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2
s, _ﬂ.hzﬂ.a_ﬂ’z(%”)

Sp =2 h=h-h=n
3)) ¢ 2 HEMeCe

ConpiMeH TeH OyHipai TpanenusHbIH JUaroHailblapbl e3apa Iep-

NEHAUKYNSIp OONFaHAa, OHBIH OMIKTITT OpTa ChI3BIFBIHA, A ayAaHbl OUIKTITIHIH
KBaJApaThIHA TCHJIT TOJBIK JAJICIICH/II.

<;,|)

Cyp(ll(;lﬂ(lp, ecenmep JicoaHe mancoipmaiap

A
1.
?

2.

1) KaGsipracel sxoHe OMiKTIri Oenrijii poMOBIHBIH ayJaHbIH Kajail Tabyfa
Oomnaapr?

2) JquaroHanbaapsl OepiireH poMOBIHBIH ayJIaHbl Kajlai TaObiaaani? OHBI
epHeKkTeHiep. 3) TpanenusiHbIH ayJaHbl HeTe TeH 0omIaabl?

PomObIHbIH aymanbl 40 cM?, an OwikTiri 5 cM-re TeH. OCbl pOMOBIHBIH
NepPUMETPIH TaObIHIAD.

Erep pomObinbIH: 1) Ouiktiri 16 cm, an cyitip Oypeimsr 30°; 2) KaGbIpracel
1,8 nM, cyitip Oypsimbl 30°-ka TeH. Ochl pOMOBIHBIH ayAaHbIH TAOBIHIAD.

. PomObIHBIH aymganbl 60 cm?, muaroHanbaapsIHbIH Oipeyi 10 cMm-re TeH. Ochl

POMOBIHBIH EKIHIII JUArOHAJIIH TaObIHIAD.

PomObIHbIH aynanbl 30 cM?, an nepumerpi 24 cM-re TeH. Ochl pOMOBIHBIH
OMIKTITiH TaOBIHIAD.

bepineeni: ABCD — pom6. ZBAD=60°, @ B C
BP _LAD, BP=12 cm (6-cyper).
Taby kepex: S.

Hlewyi. Tik Oypoitel BPA ymOypsiibsix
KapacTbipambl3. Cyiip OYpHINI CHHYCHIHBIH

60°
| BP
ii: sinAd=-— "
aHBIKTaMachlHA Opak: ik Byran A 5 5
Oepinrenaepal Koubin, AB-Hbl Ta0aMBbI3:
sind=30 L qp-BP _ 12 _ ). B_p 2 2
= 4B TSnd smer T2 TR f (em.

Kabpipracel MeH cy#ip OypbIlibIHA Opail pOMOBIHBIH aydaHBIH Taly

24 . o ..
Gopmynaceina AB=a= 75 Sin 60° = ? MOH/IEpiH KOMBII, TOMEH/IEeTiH1 Taba-

MBI3:

2
S =a ~sin60°=(%) :

N|§‘

_ % B - 9643 (o).

Kayaoor: 96V3 ¢,
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7.

8.

9.

Juaronaneaapsr: 1) 1,5 am xone 1,8 1M; 2) 24 cM xaHe 15 cm; 3) 3,2 cM xoHe

0,5 mM 60aThIH POMOBIHBIH ay/IaHbIH TaOBIHIAP.

1) TpaneuusiuplH Tabangapsl 11 cm-re xoHe 18 cm-re, am OUiKTIri 6 cM-Te

TeH. Ochbl TpanenusaHbIH ayJaHbIH TaObIHIAD.

2) Tpaneuusinbiy Tabanmapsl 26 cM, Oumiktiri 10 cm, aymansl 6omnca 200

cm?. Ochbl TpaneuusHbIH EKiHIII TaOaHbIH TaObIHIAP.

ABCD Tik Oypeiutel Tpanenusiceiiga AB=BC=18 cm, £D=45° (7-cy-
pet). TpaneuusiHblH aynaHblH TaObiHIap. boc

B

c @ OpBIHJIapFa CoMKec xKayarTap/bl Ka3blHIap.

| Llewyi. CF 1L AD-nb1 Ky prizemis.
1) ABCF — xBanpar, eiitkeHi ABCF Ttept-
OypBIIIBIHBIH cblOaiinac KaObipranapsl AB xoHe
..., COHIIBIKTaH AF = CF = ...(cm).

2) ACFD — Tix OypBIIITHI, JKacaldyblHa Kapaii

o 45°

ZF = 90° xone maptbiHa Kapaid £D = 45°, con-

10.

11.

12.

13.

14.

15.

neikTad na  ZDCF = .° , nemex, ACFD — ...
koHe DF = ... = ...CM.
3) AD=AF+..=...+...=... (cM) x)aoHe S

ABCD—... .

Pom6 OypermrapbiHbIH KaThiHACK 1 : 5 -ke, aj KaObIpracel a -Fa TeH. OcChbl
POMOBIHBIH ayJaHbIH TaOBIHIAP.

ABCD Ttpanemusicetina: AD = 202 oM, BC =102 cm, AC=24 cwm,
ZCAD=45° (8-cypet). TpanmenusiHbIH ay/laHbIH TaOBIHAP.
Huaronansmaper: 1) 3,5 am xone 1,4 nm; 2) 28 cm xkone 17 cm; 3) 4,2 cm
xoHe 1,5 1m OonraH pOMOBIHBIH aylaHbIH TaOBIHIAD.

Ten OyiHipni TpanmenusiHbBIH TUATOHAIBIAPHI ©3apa MEPIeHIUKYISP KOHE
OmikTiri 5 cM-re TeH. OcChI TpaneusHbIH ayJJaHbIH TaOBIHIAP.

Tewn Oyifip:i Tpamenus minriHIHAeT! OpABIH KOJIJICHEH KHMACHIHBIH ay/laHbIH
Ta0bIHaap (9-cyper).

TpanenusapiH Tabanaapsl 16 cm xoHe 12 cM. JlnaroHanbaapbIHbIH KUBLTBI-
Cy HYKTECIHEH TabaHaapbIHa JIEHIHT1 KAIIBIKTBIK 6 CM-T¢ oHE 4 CM-Te TeH
(10-cypert). Ochl TpanenusiHbIH ayJaHbIH TaObIHAAP.

B C
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( 51. KOIIBYPBIUITBHIH AYJAHbBI )

KenOypbhIITHIH aylaHbIH €CENTey YIIiH OHBI @
e3apa KUBLUIBICHAWTHIH, SIFHU OPTaK ilIKi HYKTeJepi
O00MMalTHIH YIIOYphIIITapra 06y apKblibl olapIblH
ayJaHJapbIHBIH KOCBIHIBICEIH TaOyFa Oonaasl. lenec
KOMOYPHIMITHI YIIOYpHIIITapFa 06y YIIiH, MbICAJIbI,
OHBIH OipeyiHiH TeOeCiHeH AMaroHaiabaap XKyprizy
MyMKiH (1-a cyper). KeiiOip sxarmaiina 6ackaria emy-
Nl maiifananrad bIHFainel (1-6 cyper).

1-ecen. ABCDE xemnOypsimtsiH BD | AE, CP LAE
exeHAiri oenrin (2-cyper)

Spscpe=0,3(BD - CP+AE - OP) GonatbIHbIH 7€ IE.

Jlonendey. Bepinren MilIiHHIE TpanelusIaH kKoHe \/
yHmOypeIITapAaH KypajfaHblH Oaiikay KUBIH eMec.
CoHZBIKTaH ayJaHHBIH KacueTi OOWBIHIIA: L ° )
S Secp TS pg0e=0,5BD-CO+0,5(AE+BD)-OP=

=0,5(BD-CO+AE-OP+BD-0P)=0,5(BD-(CO+0OP)+
+AE-OP)=0,5(BD-CP+AE-OP).

Hemexk, S,....=0,5(BD-CP+AE-OP).

2-ecen. AC xone BD — ABCD TtepTOyphITHIH auaroHamsbaapbl, O—
JHAroHaJbAApbIHBIH KUBUIBICY HYKTeCi (3-cyper). Erep S, =S, S, .=S,,
S. =S xomueS, =S . ooiica, S1 : Ss = SZ-S . 0O0JIaTBIHBIH JIQJIENIE.

COD 3 AOD

Hoanenoey. 1) AE_LBD sxone CF L BD-napap! xxyprizemis.

ABCDE

S, _0,50B -AE _ OB S, _0,50B-CF _ OB

S, " 050D AE op (1) xome 5 =555 —cF “op (-
3) (1) xoHe (2)-neH TabaMbI3:

S S
s 1
© :
-
B o) D
A P E




h AD=a
PO LAD
PO=h
A D A 0 D

3-ecen. BC xone AD—ABCD rtpaneuusiasig Tabanmapel, O—AC xoHe
BD nmaronansaapelHbIH KUBLIBICY HYKTECI (4-cypeT). AD =a, BC = h.

Spo8= 9 Spoc=9, Seop™ S3 KOHE S, =S, 60sIca, TOMEHJIETIHI AdNIENe:

S =85=45"5,; 2) Stn:(\/Siz”L\/g)z-

Honenoey. 1)Spc = Sppc = %bh =85+85=5+5 =S5 =35.

2) bizre S SSZSZ- S, eKeHAiri Oenrimi. 51283—Ti Hazapra alicak,
Sl=83=\/52 Sy kenin mibiFaabl. EcenTiy OipiHmm 0eiri JoIeaeH mi.

3) TparneuusiHbIH ayAaHbl TOPT YIIOYPHIII ayJaHAapbIHBIH KOCBIH/IBICHIHA TCH
OOJIaTBIHBIH YKOHE YKOFAPBIIAFbl CANApIap bl Ha3apra ajblll, KEJTIPill MIbIFapaMbl3:

S, =81+ 5+ 855+ 85, =8, +25, +5, =

= (J8) + 28, 5 + (V5. ) = (JS, +5, )

Hemex, Sy, = (\/S_z + \/5—4 )2. Ecentin ekinImi 06Iiri 1oJeIeHIi.
4-ecen. IlapannenorpaMMer TaOaHbl XKOHE OMIKTIrT OPTaK YIIOYPBIITHIH
ayJaHbl apajuIeIorpaMm ayJaHbIHBIH JKapThICHIHA TEH 00JIaIbl.
Honenoey. AD taban xone h ouikrik ABCD mnapasuienorpamsr xone APD
YLIOYPBIIIBI YIIH OpTaK (5-cypeT). Sppp=0,5S,5cp EKEHIH Aomemnaeiimis.
Scp=ah (1) xana S,, =0,5ah (2) Gonranbl Genrim. (2) Tenaeyzeri ah
~TBIH OPHBIHA S5 ~Ti KOWBIN, TabaMbI3: S,pp=0,5ah=0,5S ;.-
Eckepry! JKorapblga KeATipijreH ecenti TOMEHIETieH mernryre 1e 0onaibl:
Ywoypviuunen mabaunst sncone duikmici opmarx napaiieiocspamusly ayoansl
YMOYpoluumsiy ayOaubiHaH eKi ece YKeH.
5-ecemn. JleHec TepTOYpHIITHIH TOOeNEpl apKbUIbl OHBIH JIMaroHalbJapblHa
napasuiessb Ty3yJep Kyprizijice, OHJia maiiaa O0aFaH mapaieIorpaMHbIH ay/laHbl
OepiireH TepTOYPHIIITHIH ayJaHbIHAH €Ki €ce YJIKeH OOJNaThIHBIH JISJeNICHIEeP.
Honenoey. ABCD — 6epinren nenec teproypsiit, O — AC xxone BD nua-
TOHAJIBAAPBIHBIH KUBUIBICY HYKTeCi, h; MeH h, — TeprOypsiThiH B xone D
TebenepineH AC quaroHaiine Tycipiiaren ouikrikrep, EFPQ — TopTOYpHIITHIH
Te0eepi apKbUIbI OHBIH TUArOHaJbIapbIHA TapalIeNb KYPTi3UITeH Ty3yJIepaiH
KUBLIBICYbIHAH Taiiaa OosraH napamienorpamm (6-Cyper). Sgrpp = 2S,5cp CEKEHIH
JONEIIeMI3.
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JKacanybina Kapaii, napajuieorpaMubi £F xkoHe [ E B F
QP xaObipranapsl AC quaroHaliHe napaisiesns opi TeH
Oouein TabbuIaabl. ConnpikTad AC nuaroHali maiaa
oonran EFPQ mapannenorpameid ekire — AEFC | A
woHe ACPQ napanienorpaMaapbeiHa 6enesi.

Korapsima KenTipiliTeH e€CKEepTyAeri
KOPBITBIH/IBIHBI KOJJIAHBIN, Sgrpg = =2Spscp EKEHIH @ 0 D
nonenaeimis: h

Serro = Saerc + Sacro = 2Spc + 25 =2(Spsc + Sanc) = 2Sasco-
JHemek, SEFPQ =2S .0
1. 7-cyperreri minriHHIH ay/laHbIH TaOBIHIAD.

< j
?" Cypaxkmap, ecenmep scane mancolpmaniap

Hlewyi. CypeTTe KeCKiHIENTeH MilliHHIH ayaa-
HBIH A OHE B HYKTEJNEPiH TYTAaCTBIPHII, OHbI 10 10
KBaJ[paTKa aiHAIABIPy apKbUIBI TalKaH KoJaii-
nbl. bepuireH mimniHHIH ayJaHbl TY3UIT€H KBa- )
parThiH aygaHbl MeH ABC ymOyphImbl ayma- 9
HBIHBIH alibIpMachIHA TEH! |
S$=S_—S,;.=-->—0,5:(50-2-10)-...=
=...=375=... (8. Gipiri.). I

HykrenepaiH OpHBIHA CoiKec caHAapasl OpHa- 4 |
JNACTBIPBIH/AP. @ 50
Kayaowi: ... xB. Oipmiri. |

2. 8-cyperTe KeCKIHIENreH MIMIHHIH ayJaHblH
ecenTey YIIiH (popMyIackH KOPBITHI HIbFap. byH- B , C

na AE ||BC ||PD, AE=BC, AP=PB, PD 1 AB. c

3. bepinceni: ABCD — Tik TepTOYpHIIIBIHAA b

AB=12 cm, AD=16 cMm., F, P xxoHe () HYKTenepi il /
E
C

A

> 4
w

50
O

— colikec KaObIprajapAbIH OpTanaphl. 1
Taby kepex: SEFCPQAA'

4. bepineeni: ABCD — mapamnenorpamm, PeBD, A .
KL||BC, MN|AB (9-cyper). '

Ionenoey rkepex: S S B M

AKPN~ “PMCL"

5. AC xone BD — ABCD TteptOypsIThIH 1Ha- .
roHanpaapbl, O—onapIablH KHUBUIBICY HYKTECI. K L

Saop=12, Sgoc=28, Spo="06. Scop -HBI TaIl.
6. Tik TepTOYpHIII MINIIHIHAETI Kep KOJEeMiHiH
aynansl 400 ra. Erep: 1) xep xejieMiHIH Y3bIH-
neiFbl 10 kM Gosca; 2) kep komemi kBagpar mi- | A N D

mriHze 6osca, OHBIH IEPUMETPl KaHAal 0oa bl
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( 52. IPAKTUKAJIBIK KATTBITY KOHE KOJIIAHY )

I. 3eprTeyre apHasran ecenrep.

I1-ecen. Tik TepTOYPHIITHIH KaObIpFaIapbl HaTypal caH jKoHe mepumeTpi 4 eceni
0O0JIFaH €CenTi KapacThIpaMbI3.

[epumertpi 72 cMm-re TeH KoHE KaObIprajapbl HaTypall caH OonFaH OapibIK TIiK
TOPTOYPHIITAP apacklHAH ayJaHbl €H YJIKeHiH TaObiHmap. On KaHjpai minmH 6onaabr?
KopBITBIHBI IIBIFApBIHAAP.

Llewyi. Tix TeptOypbimTa: P=2-(a+b)=72 cm — nepumerp, p=a+b= 36 cm —
JKapThl IEPUMETD, SIFHU ChlOaiac KaObIpFraiapIblH KOCBIHABICHL, @ MEH O -HbIH MOH-
Jepi Oenrini OonFanaa FaHa S=a-b-Hel ecenteit anambi3. EcenTe KOWBUTFaH Cypakka
JKayan Oepy YILUiH TiK TepTOYPBIITHIH ChlOaiinac KaObIpFaIapblH Ta0yFa opeKeT Kacaki-
MBI3.

By yurin 36-HbI €Ki HaTypal CAaHHBIH KOCBIHJIBICH TYPIHJE OPHEKTEHMI3:

at+b=36=1+35=2+34=3+33=...=33+3=34+2=35+1.

bynan xepinin TypraHbIHAaH, chiOaiiac KaObIpraJapAblH KOCBIHABICHL 36 cM-
re TeH OonraH 35 Typ:ni Tik TepOypbim Oap. MamiMeTTepai KecTere eHrisil, ojapbl
TaJJaiMbI3 )KOHE KOPBITBIHABI IIBIFAPAMBI3:

acMm 1 2 17 | 18 | 19 | 20 .. | 34 | 35
b cm 35 | 34| ... | 19 | 18 | 17 | 16 2 1
(a+b)cm 36 | 36 36 [ 36 | 36 | 36 . | 36 | 36
S=a-bcm? 35 | 68 | ... |323 (324|323 (320 | ... | 68 | 35

Kecrenen kepiHin TypraHbIHIal, ecen eH Kimi ayganra a=1 cm xoHe bh=35
cM Hemece a=35 cm skoHe b=1 cm Oomranma, eH yikeH aymanra we a=b=18
cM — KaOwIprackl 18 cM-Te TeH KBajapar OosFaHaa faHa miemrieni. Kamran Tik
TOPTOYPHIIITAP/IBIH NIEpUMETPIIEpi 72 cM OoJica Ja, aylnaHaapsl

18-18=324 (cm?)

-TaH Killli 0OJIaJIbI.

Kecreni TanaynblH HOTHKECIH/IE TOMEH/ICT1/IeH KOPBITBIH/IBIFA KEJIeMi3,

1-KOpBITHIH/IBI. Erep TiK TOPTOYPHINTHIH KaObIpFalapbl HATypasl caH, ajl [epu-
MeTpi 4 ecenti 0osca, OHIa eH YIIKeH ayJiaH TOMeH Ieri popMyra OOoibIHIIA TaObUIAIbL:

s (P}
~max 4 ) k8. 6ip.

2-kopbITBIHABI. Erep TiK TOpTOYPHINTHIH KaOBIpFajapbl HATypal caH, al
nepuMeTpi 2 eceni 6osca, OHIa TIepuUMeTpIIepl TeH OoFaH 0apibIK TiK TOPTOYPHIIITAP
apacelHaH KaOBIpFalapblHBIH Oipeyl 1-re, an ekiHmi KaOBIprachkl 1-mi KapThI
MIePUMETPTe TONBIKTHIPATHIH caH OoJiFaHa FaHa eH Killli ayJaHFa ue 0oiabl.

3-KOpBITHIH/ABI. TiK TOPTOYPHIITHIH ChlOaiiac KaObIpFaTapbIlHBIH Y3bIHIBIKTAPEI
0ip-0ipiHe JKaKpIHIAFaH CAbIH, aydaH YiIFas Oeperi.
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2-ecen. Kpitaiima “ranrpam” OWbIHBIHIA KBaJpaT l-CypeTTe KOpceTUreHiHaeH
yIIoypbImTap MeH TepTOypeimrTapra OeminreH. OnapaaH amyaH Typil HimiiHaep
»kacayra Oomanel. Erep kBajaparThlH KaObIprachl 8 cM-Te TeH Oosica, OesiHreH
HINIHIEP/IH aylaHIapbiH TaOBIHAAP.

Ilewyi. a=8 cM — KBaapaTThiH Oip KaObiprachl. S=a’=8*=64 (cm?) — Oepiirexn
KBaJIpaTTHIH ayfAaHbl. EHII minmHgeri Oeiexnenep i aylaHaapbiH Ta0aMbI3.

1) SlnceHe S7— KBaJIpaT ayJdaHIapbIHBIH TOPTTeH OipiHe TeH. [lemexk,

S,=5,=5:4=64:4=16 (cm?).

2) Ten Oy#ipmi Tik OypbIITH YIIOYPHIITHH aydaHbl THIOTEHY3a KBaJpPaTHIHBIH

TepTTeH Oipine TeH. Jlemex,
S,=5,=0,25-(a:2)*=0,25-4°=0,25-16=4 (cm?).

3) S, KBaJpaTThIH ayJaHbl €Ki S, ymOYpBIUTAPHI aylaHAaPbIHBIH KOCHIH/BICHIHA
TeH. [lemex, S, =25 =2-4=8 (cm?).

4) S, YIOyphIITHIH KaTeTTepi OepiireH KBaapaT KaObIPFaChIHbIH jKapThIChIHA TEH,
aral  a:2=8:2=4 (cm). Ten OyHipmi ymOYpHINTHIH aylaHbl KaTeTi KBaJpaTbIHBIH
JKapTeIchiHa TeH, ruu S,=0,5-4°=0,5-16=8 (cm?).

5) TabGanmapel MeH OHWIKTIKTepi TeH OONFaH KBajpaT IEH MapajuieiorpaMMm —
TeHayauibl. ConpiblkTan S, =S,=2-4=38 (cm?).

Kayaowor: S, =S =16 cm*; §,=S,=4 cm*; S, =5,=S,=8 cm’.

3-ecen. lebep y3bIHABIFBI 2,25 M koHE eHi 1,8 M TIK TOPTOYpPHIN MilIiHIHACT]
KaObIpFaHbIH Oip 06JiriH KadebMeH Kantamak. by yiniH oraH KaObIprackl 15 cM-JTik
KBajpar MilliHiHJeTI Kaenb/aeH KaHlna kepek oonaasl (2-cyper)?

Hlewyi. 1) Kanranyra Tuic KaObIpFaHbIH ayJlaHbIH Ta0aMbI3 KOHE OHBI KBaJpar
CaHTUMETPMEH OPHEKTEIMI3:

2,25-1,8=4,05 (M*)=4,05-10000 cm>*=40500 cm?.

2) Bip nana xadenbain aynaneiH Tadambiz: a2=152=225 (cm?).

3) TikreprOypeiu MimmiHiHAETT KaObIpFaHBl KanTay VIOIH KaHma Kadenb Kepek
00JaThIHBIH Ta0aMbI3:

40500 :225=180. Kayabwr: 180 nana xadenb Kepek.

TeMeH Ieri ecenTi meHIyl e37epiHe KalIbpaMbI3.

4-ecen. KaOpIpracel 4 M-Te TeH KBaJapaT MIMIiHIHIACT] KOJIBIH OCTiH KanTay YIIiH
KaObIpracel 20 cM-TTik KadenbIeH KaHia Kepek?
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INPAKTHUKAJIBIK BIJIIKTIJIIKTI JAMBITATBIH
KOCBIMIIIA MATEPUAJIJTAP

TOPKO3/II KAFA3 BOMBIHIIA AYIAHIAPIBI ECENITEY

Bepuiren neHec koHe JOHEC eMec KeNnOyphIITAP/AbIH aylaHIapblH TOp-
Ke3/11 Kara3oen ecenrey yuriH “Iluk ¢popmynacsl” nen atanarsiH GopMynaHsl
KenTipemi3. OpOip TOpke3 KaObIpFachIHBIH Y3BIHABIFEI 1 cM OoncwiH. Top-
KO3/ Kara3larbl TY3YJEpIiH KHUBUIBICY HYKTEIEpiH — KBajgpaT OipiiKTepiHiH
TeOenepin TY#HiH HykTejdep aen ataiMbid. OHAa KeNOYpHIIITApIbIH aylTaHbl
TeMeH/IeT1 opMysia OOUBIHIIIA TaObLTA b

s=2in-1.

byn dopmynamgarsl M — kemOypeIln HieKapachlHAa KaTKaH TYWIH HYK-
TeNepiH canbl, N — KOIOYPBIIITHIH IITiH/IE )KaTKaH TYWiH HYKTEJIEPIiH CaHbl.

byn dopmynaner Tebenepi TYWHIH HYKTENEpIE *KATKAaH Ke3 KEJIreH Korl-
OYpBINI YIIIH KOJITaHyFa 00J1aIb.

1-ecemn. 1-cyperTeri MilIiHHIH ayAaHbIH €CENTENMI3.

Hlewyi. 1-20ic. 1) bapnblK TONBIK KBaapaTTapAblH caHbl 59, omapiblH
ayfgaHbl 59 cM?; KBaJpaTThIH KapThICHIHA TEH OOJFaH YIOyphImTap caHsl 16,
onapabIH aynansl 16 : 2 = 8 (cm?); Oip Tabansl 2 cM-re, OWIKTIri 3 cM-Te TeH
YIIOyphIIr Oap, OHBIH ay/IaHbl 3 CM?-Ka TCH.

CoHbIMeH OepiiTeH KOTOYPHIIITHIH ayTaHbl:

S=59+8+3=71 (cM).

2-20ic. Ocsl xayanTblH Iluk (opmynacslHbIH KeMeriMeH Kanail Tabbuia-
TBIHBIH KapacThIphblll Kepelik. TyiiH HykTenaepal Oenrijen anambl3.

1) IMimin imiage *KaTkaH TYHIH HYKTeJIepi (Kapa TyCcreH OeplireH) canai-
MbI3: osap 50, skan N=150.

2) durypaHblH KaOblprajnapblHOa >KaTKaH TYHIH HYKTesaepai (KbI3bUI
TycIieH OenreneHreH) caHaiiMbI3: onap 44 nana, srau M=44. ITuk ¢popmynacsiH
KOJIZTAHAMBI3:

§=2+50-1=22+49 =71 (cw).

Jlemek, exi oficiieH Jie Oip/ieii HOTHKE KeITil MbIKThl.  Kayaowt: 71 cm?.
2-ecell. 2-CypeTTeri KenmOypHIIITHIH ayIaHbIH €CETCHEDP.
Hlewyi. 1) KenOypwluThiH KaObIpFajJapblHIa XKaTKaH TYWIH HYKTeIep.i

I | I ) f@) )
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(KBI3BUT TYCIieH OENTIICHTeH) CaHAWMBI3: OJapbIH f_@‘\ h
cansbl 40, ssan M = 40.

2) KenOypwImThIH ilIiHAE >KaTKaH TYWIH HYK-
Tenepai (Kapa TycHeH OeNriJeHreH) caHaiMbI3: onap
37, arau N = 37. [Tux ¢popmynacs! OoibIHIIA:

$ =20 437120136 =56 (cw).

Kayaowi: 56 cm?. -
3-ecemn. 3-cypeTTeri KeNOYpBIITHIH aylaHbIH
ecenTenMis.

Hlewyi. 1-20ic. 1) KenOypbimteiH KaObIpraia-
pBIH/A KaTKaH TYWIH HYKTeNnepi (KpI3bUT TYCICH Oel- -
T'JIGHTeH) caHaiMBbI3: onap/siy cansl 39, sraun M = 39,

2) KenOypeImThIH imIiHAe *aTKaH TYHiH HYKTe-
nepal (Kapa TyCrneH OeNriieHreH) caHaiMbI3: omap- J
IbIH canbl 17, gkan N =17.

[uk GopMmytacsiHa opaii: S = % +17-1=19,5+16 = 35,5 (cm?).

2-20ic. ANbIHFaH KayanTbIH JTYPHIC €KEHiHE Tarbl Oip peT Ke3 KeTKi30ek
Ooscanmap, anFam OepiareH KOmOYPHIITH CaH KHUJIbI JIICTEPMEH TEKCEPUITeH
JIOHEC Ken6¥pLImTapra oemigmep. ComaH coH maima OoNFaH MINNHIEPIIH
aylaHZapelH THICTI (OpMyIalap/biH KOMETiMCH TaOBIHIAp. AJIBIHFAH HOTH-
JKENEpALi KOCHIMN, 1-O/iCTICH WIBFApbUFaH HOTHKCMCH CalbiCThIpbHAap. Erep
ecenTeyiep AYpbhIC MIbIFApbUIFaH 00iica, albIHFAaH €Ki HOTIIKE JI€ MIHJCTTI
Typae 6ipaeit 6onaapl. bepinren kenOypsIn cbi30ana Typai ninrHaepre 6esiHin
KepcetinMece e 6ona Oepeni. Ecentey oficiH TaHnay esnepiHe OallTaHBICTHI.
Ecenreynepai aybI3iia opelHayFa 1a 0oaibl.

bapinbIK TONBIK KBagpaTTap caHbl 26, ogap/blH ayaaHbl 26 cM?; KBaJpaTThIH
JKapTHICBIHA TEH YIIOYPHIIITAap canbl 17, onmapasiH ayaadsl 17:2=8,5 (cm?); Oip
TabaHbl 2 cM, OMiKTIiri 1 cM-re TeH yroypsiim 6ap? OHBIH ayaaHbl | cM?-Ka TEH.
ConbIMeH, OepiireH KemOyphIMITHIH aymaHsl: 26+8,5+1=35,5 (cm?). Jlemek,
eki HoTKke e Oipueit. HKayaowr: 35,5 cm.

4-ecemn. 4- jxoHEe 5-cyperrepaeri KemOypbInTapasiH ayaaHbH [Iuk dhopmymackH
KOJIJIAHBIIT €CETTEH/IED.

’@)
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(C 53-54. 4-BAKBLIIAY )K¥MBICBhI. KATEJIEP BOMBIHIIIA )KYMBIC )

- I N 1. KaOwipramaper 27 cMm xoHEe 21 cM-re
@ TEeH TIK TOPTOYPHIMITAPABIH TEPUMETPIHE TEH

0OJIFaH KBa/IPATTHIH ayJlaHbIH TaOBIHIAD.

2. Tixk TeprOYpeIITHIH aygaHsl 540 cm?,

| ekl KaObIprachIHBIH KaThlHACHl 3 : 5. OCHI TiK
TOPTOYPHIILITHIH IEPUMETPiH TaOBIHAAD.

L 3. [IlapamnenorpaMHuslH aynassl 24 cM?. Erep

OHBIH OMIKTIKTEpi 3 CM koHE 4 cM-Te TeH OoJca,

OHBIH MEPUMETPIH TaObIHIAP.

| J 4. l-cyperre  KecKiHAeNTeH  MilIiHHIH

aynaHelH Oemiktepre Oemim, coman con Ilux
(hopMynachlH KOJAaHBII TaOBIHAAD.

4-TECT Osinai coinan kep!

Erep Tik TepTOypbIITEIH KaOblpranapsl 4 ece apTca, OHbIH aylaHbl HElle
ece apraabl?

A) 4; B) 8; D) 16; E) 32.

Tik TepTOyphiTHIH ayfaaHsl 400 ra, KaObIpranapbIHbIH KaThIHACKI 4: 1-re TeH;
Ocbl TiK TOPTOYPHIITHIH EPUMETPIH Tall.

A) 10 xMm; B) 5 xM; D) 2 xm; E) 8 xm.

Tik TepTOYpHIUTHIH Y3BIHABIFEI 25%-Fa apTTeIpbUInbl. OHBIH aygaHbI
e3repMeyi YIIIiH SHiH Hellle TTaibI3Fa KEeMEUTY Kepek?

A) 20%; B) 16%; D) 25%; E) 18%.
KBaparTeiH KaOBIPFACKIH HEIIIE ece a3aliTKaH 1a, OHBIH ayldaHbl 4 ece Kimmipeiiemi?
A) 1,5 ece; ) 2 ece; B) 3 ece; B) 3,5 ece.

Aynanel 144 cm?, OmikTiri 8 cM xoHe 12 cM OonFaH mapauie’IorpaMHBIH
MEePUMETPIH Tarl.

A) 40 cm; B) 30 cm; D) 80 cm; E) 60 cm.

ABCD napannenorpamubsii AC nuaronanine BO mepnenaukynsp Tycipii-
red. AO=8, OC =6 xone BO=4 6osca, napanienorpaMHbIH ayJaHbIH TaIl.
A) 50 cm?; B) 28 cm?; D) 52 cm?; E) 56 cm?.

PomObIHBIH aymanbl 40 cm?-ka, an mepumeTpi 20 cM-re TeH. OCbl pom-
OBIHBIH OMIKTITiH TaOBIHIAD.

A) 2 cwm; B) 8 cvm; D) 4 cwMm; E) 16 cm.

Tabaumapsl 5 cM-Te oHE 9 CM-Te TEH TpaneHUsIHbIH aylaHbl 35 cM?-Ka TeH
6061, OCBI TpanenusHbIH OWIKTITIH TaOBIHIAD.

A)9cm; B) 8 cm; D)5 cewm; E) 10 cm.
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10.

Tabanmaper 8-re sxoHe 12-re TeH OosiraH TeH OyHipii TpanenusHbIH
JIMaroHaJIbJaphl 63apa MepreHIuKYIIsIp. TpanenusIHbIH ay1aHbIH Tall.

A) 100; B) 64; D) 144; E) 76.
Tpanerusabiy ayganbl 30 cM?-Ka, OHIKTIr 6 cM-re TeH 60jica, OHBIH OpTa

CBI3bIFBI KaHIIIara TeH 00maap1?
A)2,5 cm; B) 5 cm; D) 7,5 cm; E) 4,5 cm.

o “

AFBUINIBIH TiJTiH YiipeHemi3!

KBagpar Ty0ip — square root I'epon ¢opmy.tacel — popmysna of
Yuoypoim — triangle Heron
Opra cbi3bIK — midline Aynan — area

S .
J g Tapuxu maznymammap
\

No6H Cuna «biniMHaMay AereH MbIFapMachIHbIH V TapaybIH
«TeptOypeimTap, onapaa opHaaCKaH YIIOYPHIIITApP KOHE
oJapzbIH OailaHBICTapbIHA KATHICTBI HET13T1 TeOMETPHUSIIBIK
ecenTepre» apHarad. LLpirapmana mapaniens Ty3yJep Typajbl
TOMEH/IET1Iel Oaralibl MiKipJiep alThIIFaH.

l-Teopema. O3apa mapaJjJjesib eKi Ty3y apacbiHa
OPHAJIACKAH, OPTAK Tal0aHbl 6ap KoHe KapamMa-Kapchl
Ka0bIpFaJiapsl apaJjujielib MilliHAep TeHAyAaHbI 00J1a/1bI
(IFHM 0JIapABIH ayaaHIapbl TeH). Mbicanbl, TabaHapbl
CD 6oaran ABCD xone EGCD >xa3bIK mimriHiep e3apa

TeHaynaHabl 0onansl (1- cyper). 90y Oau u6H
2-teopema. ©O3apa mapaJuiedb Ty3yJep apacbhbiHa Cuna
OpHAJIACKAH K9He OpTaK TabaHbl 6ap ymoypslmirap (980-1037)

TeHayAaHAbI 00saab1. Mbicanbl, CD tabanst 6ap ACD sxone
GCD ymOypsimTap TeHAYAaH bl 00nabl (2- cyper).

3-Teopemva. ©3apa mapaJjiiiesb Ty3yJep apacbhblHa OPHAJACKaH KoHe
TabaHAaphbl TeH TOPTOYPHILITAP TeHayAaHaAbl 60saabl. Meicans, ABCD xone
GEHF teptOypbIlTap TeHayAaHIbI (3-CcypeT).

( N N R

G E B A G A G E B A

N

(1) C D (27D c (3)F "H ¢ "D
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V TAPAY.

IIEHBEP
INEHBEPIEI'L BYPHILITAP )
@ 55. TY3Y MEH IIEHBEPIIH ©3APA OPHAJIACYDI.
\& IIEHBEPTE KAHAMA KOHE OHbIH KACUETTEPI

1. IllenOep TypaJibl 0acTanKbI MAJIiMeTTEP.

(AnbIKTama. Lllenbep Oen Oepineen HykmeoeH Oipoell KaublKmulKma Hcam-
KaH J#CA3bIKMbIKMbIY 0ApIvlK HYKmelepinen mypamoii niuinoi (¢ueyparol)
\ aimaoot.

[lenbep xa3bIKTBIKTa Oepinren O HykTeaeH

( 1

@ A Oipieil KamIBIKTHIKTa OpHAJaCKaH HYKTEIepAeH
KypanraH. bepinren O HYKTe wienbepoiny opmacsl
ner arananbl. LLleHOep/iH ke3 KelreH HYKTECiH OHBIH
OpTachbIMEH KOCATBhIH KECIH[1 uieHOepoir paanychl
nenineni. lllenbep HYKTECIH OHBIH OpPTachIMEH

a KOCAaThIH K€3 KEJITeH KECIHJi Jie OHBIH paJnyChl
6omaapl. Onerte oprackl O xoHE paguychl R meHoep
mbrHaaai 6enrineneni: (O, R) (1-a cyper).

[lenOepain Ke3 KeJIreH €Ki HYKTECiH KOCaTbiH
KeciHai xopoa nemineni. lllenOepaiH opTaceiHAH
OTETIH KECIH]II OHBIH Ouamempi JIeTl aTaaajbl.

1-6 cyperTe meHOEpiH paanyCchl MEH €Ki XOp-
Jackl OCHHENCHIeH, XopAamapAblH Oipi ImeHOep-
iy nuametrpi: OE — pammyc, CD — xopma, AB —
TUaMETD.

Onerre mquamerp d opmimen Genrineneni. bisre
CD—xopya, OE—papuyc, MM OOJFaHbIHAAN, JHaMETp pajuyCcTaH €Kl ece

AB — mametp yikeH, stan d=2R-re TeH.

L 2 2. Ty3y MeH meHOep/aiH 63apa opHaJacybl.

g Byt TakBIpBINITA )Ka3bIKTHIKTA TY3Y MEH IIeHOSPIiH
e3apa OpHaJlaCyblH KapacTeipaMbl3. Erep Ty3y mieHOEp/iH OpTachlHaH OTEeTiH
0oJca, oH/1a OJ1 IIeHOepl €Kl HYKTee, SFHU OYJI TY3y/1e JKaTaThblH TUaMeTpP/iH
yIITapbIH/Ia KABLIBICATHIHBI aiKbIH. bepinren | Ty3ymen (O, R) menbepain KaHia
OpTaK HYKTeci 0ap JereH cypayFa kayar Oepy yiriH meHoepaiy opracel O-gaH
| Ty3yre meitinri d KamIBIKTBHIKTHI OCHI MICHOEPAiH R pagnychIMEH CalbICTBIPY
Kepex.

Opracser O, paauycsl R
menoep, srau (O, R)
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[llenOepain opTackiHaH TY3yre TYCIpUITeH NEepHEeHIUKYISIp uieHbep
opmacvlHaK my3yze 0einzi apa KaublKmolK 1T aTaajbl.

Bynna ymr skarmaii 6onyst mymkin: 1) d>R; 2) d=R; 3) d<R. Enai ocsl yi
YKarganibl Kapan HIbIFanbIK.

1-skarnaii. Eeep wenbepoiy opmacvinan my3yee Oeuinel apa KAublKmulkK
wenbepoiy paouycvlHau yaKeH Ooaca, my3y MeH uleHoepoiy opmak HyKmeci
00IMAtIObL, SAHU KUBLILICNAObL.

Ieiabaaa 1, erep d>R 6osca (2- a cyper), | Ty3ynin O oprachiHa eH KaKbIH
HYKTeci (memek, Oy Ty3yliH ke3 kenareH Hykreci ae) (O, R) menGepre TuicTi
OonmMaiiel, ce6edi 01 opTadaH, meHOep paJuyChlHAH YIKEH apa KalIbIKTHIKTA
oonanel. Jlemek, | Ty3yi MeH 1eHOEpIIiH OPTaK HYKTECI KOK.

2-warnaii. Eeep wenbepoiy opmaceinan mysyee 0euinei apa KaublKmolk
weHnbepoiy paouycvlna mey 601ca, onoa mysy MeH uieHoepoiy Oip dHcoHe mex
Oip-ax opmax nyxmeci 601a0bl.

eiabaa na, erep d=R O6omnca (2-6 cyper), | Ty3ymin O oprara eH *aKbiH
HYKTeCI IIIeHOep/IiH paAnyChlHa TEH KAIIBIKTHIKTA JKaTalbl, IEMEK, O HYKTE (4)
meHOepre zie ThicTi 6onaabl. | Ty3yniH (4)-nan 6acka (B) HYKTeci IieHOep/eH Thic-
KapblJa xKatajibl, eiiTkeHi OB KambIKTHIK meHoepain OA paaunyceiHaH YIKeH 00-
nanpl (OB>0A). [lemek, | Ty3yi MeH 1ieHOSPITiH sKaIFbI3-aK OpTaK HYKTeci (4) 6ap.

3-warnaii. [lleybepdiy opmacvinan my3syee Oelinei apa KAulblKmMulK
wenbepoiy paouycvinan kiwi 6oaca (A<R), onoa mysy men wenbepoiy exi
opmax Hykmeci 601a0bl.

Ty3ynin menOep imingeri 6emiri xopoa 6onanel (2-0 cypet). byn xarmaiina
TY3y LIeHOepre KaparaHia Kuiouibl T aTanabl.

XoprnaHblH Y3bIHIBIFEI AB-HBI IIEHOEp/AiH paJlyCchl MEH OpTachlHAH TY3yTe
JEHIHT1 KalIbIKTHIK 0 apKbIJIbl ©PHEKTEYTe OOJIaIbI:

AB =2JR*-d* .
by epHekTi 031 monenje.

Kopobitbinabl. Ty3y men wenbep opmax nykmenepee ue 6oimayvl, Ketioe 0ip

HeMece eKi opmax Hykmeze ue 001ybl MYMKIH.
( N [ R

®

B A [ @
B A [ A A A A |
A/ C \\B
d
0
a 2 0

OA=d>R OA=d=R OC=d<R
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2. lllenOepre xxanama.

AmnbikTama. [llenbepoiy Oip-ax HyKmeci apKblivl OMemiH HCoHe HCYP-
2i3ieen paouycKa nepneHOuKyIsap OONamvii my3y HcaHama oen, aji 01apovly
OpMaK HyKmeci Hcanacy HyKkmeci oen amanaovl.

2-60 cyperte | Ty3y — O opranbl meHOepre kaHama, A — jkaHaMa HYKTECI.
[enoep | Ty3yre sxaHacampl 1ecek T OOIAIBI.
JKanamaHBIH KacHeTi TypaJibl TEOPEMaHbI TQJIEIICHIK.
1-Teopema.

lenOepre xanama ocbl MIeHOEPAIH KaHACY HYKTeCiHe KYpri3ijirex
paanycKa neprneHauKyJasip 00JbII TA0bLIAAbI.

Honenoey. | Ty3y mieHbepre A HYKTEIE )KYPri3ijreH »xanama 00JChIH (3- Cyper).
R=0A-ubIH |-re neprnenaukysp O0onaTelHbIH nanenaeiimis. [llapT OoiibiHina
| Ty3y ChI3BIKTBIH A HYKTECiHEH Oacka OapiblK HYKTeIepi meHOepaeH ChIpTTa
katanpl. COHABIKTaH OyJI Ty3yAiH A-maH Oacka ke3 KelreH A, HyKTeci YIIiH
OA;>OA. lemek, OA kambIKThIK — O HyKTezneH | Ty3ynmiH HyKkTenepine aeiin
00JaThIH KalIBIKTBIKTAPJbIH €H KbIcKachl. HykTeneH Ty3yre AeiiHT1 €H KbICKa
KaIIBIKTBIK OCBI TY3YT'€ TYCIpiITeH nepreHauKysp 6omansl. bynan OA L | exeni
KEeJIN IbIFaabl. Teopema JomnenieH/al.

Enni »xanaMaHBIH KaCUETIHE Kepl TEOPEMaHBI I9JIeNICHMI3.

2-Teopema.

Paguycka nmepneHanKyJasAp ’9He OHBIH HIeHOepae KAaTKaH TeOeciHeH
OTEeTiH TY3y OChI HIeHOepre :kaHaMa 00J1a1bl.

Jlonenoey. Erep meHOep opTachlHaH Ty3yre ACHIHT1 KalIBIKTBIK IIEHOEP
pamguycbiHa TeH (d=R) Oonca (2-6 cyperke kapa), | ty3ymin O oprara ey
JKaKbIH HYKTECl MICHOSpHiH paauychlHa TeH Oonaabl, JAEMEK, Ol HYKTe
meHOepre e ThicTi 6omanel. | Ty3y CBI3BIKTBIH KajFaH OapiblK HYKTEJepi
O opranel meHOepHiH paauychlHaH THICKApHIAA >KaTalbl, JEMEK, IIeHOepre
TUiCTI 60nMMaiiabpl. AHBIKTaMara opai, | Ty3yi ocel meHOepre xaHama OOJafbl.
Teopema ganenaeHai.

Ecen. TikOypeimter ACB (£LC=90°) ymOypeiureiy karertepi AC=3 cMm
xoHe BC=4 cMm. Opraneirsl C HykTene OonFaH, paanychl 2,4 cM-re TeH HIeHOep
xypriziiared. by menoep MeH AB Ty3yi e3apa KaHai
@ A KaTblHacTa 00J1aael?

D Hlewyi. AACB (£C=90°-ma: AC=3 cwm,
BC=4 cwm. [Tudarop TeopemaceiHa opaii:

c B AB =32 +42 =25 =5 (cw).

CD LAB-ub1 xkyprizemi3 (4-cyper). YIOypblii-
THIH ayJaHbIH €Ki TYPJIi 9MiciieH Ta0yFa OONabl, sSIFHU

130



CA-CB=AB-CD Tenniri opsasl. bynan CD=CA-CB:AB=3:4:5=24 (cm). [e-
Mek, C Hykrenen AB Ty3yiHe HEHiHT1 KAIIBIKTBIK PadyCThIH Y3bIHIBIFbIHA TCH
OonrauabikTaH, AB Ty3yi meHOepre xxaHama 0oJapl.

Kayaowvi: AB — xanama.

Cypaxkmap, ecenmep >cane mancoipmanap

1) [llen6ep aerenimiz He? OHBIH OpTackl, paauychl aereH He? Kanmaii Ty3y
meHoOepre JkaHaMma JIeT anThlUIa bl ?

2) KanamaHbIH KaHAal KaCUETIH oHe OenriciH OineciH?

d — R paauyctsl meHOepAiH opTackiHan | Ty3yre aeiinri KanbIKThIK. Erep:
1) R=8 cm, d=6 cm; 2) R=10 cm, d=8,4 cm; 3) R=14,4 1M, d=7,4 nwm;
4) R=1,6 nm, d=24 cm; 5) R=4 cMm, d=40 mm Gonca, | Ty3y meH meHOep
e3apa KaJlaii opHaacassI?

ABCD xBazparThiH KaObIpFachl 8 cM-Te JKoHE opTachl A HyKTeae O0oaThiH
meHOepain paauycel 7 cMm-re TeH. AB, BC, CD xone BD Ty3ynepnin
KaMCBICHI OCHI IIEHOEPTe KaparaH1a KHIOTbI 00J1a b1 ?

AB 1y3yi — O opTaNbIKTHI MIeHOEpAIH A HYKTECIHE JKYPTi3UIreH >KaHama.
Erep AB = 24 cm-re, an meHOepaiH paaumycbl 7 cMm-Te TeH Oonca, OB
KHUIOIIBIHBIH Y3bIHIBIFBI KaHAal 00MaThIHBIH TaObIHAAD (5-CypeT).

Tix oypeimTel ACB (£LC=90°) ymoypermra AB=10 cm, LZABC=30°. Op-
Tacel A HykTene OonraH meHOep kyprizuired. byn menOepiH paauychbl
KaHnait 6onranzga: 1) menbep BC Ty3yre sxanacazsi; 2) BC Ty3yiMeH oprak
HYkTeci 6onmaiiner; 3) BC Ty3yiMeH eki opTak HykTeci 6omaabl?
[lTenOepaen ThICKapbIIAFbl HYKTEIEH OCHI MIEHOEpre €Ki »KaHama >Kypri-
3iired. Conl HYKTEZIEH jKaHama HYKTeJepiHe JEHIHIT KallbIKTBHIKTAap TEH.
Ocepinbl nonennenep (6-cyper).

Erep meHOepnmiH pamuycel 5 cM-T€ TEH, IIEHOEpAiH OpTachlHAH TY3y
CBI3bIKKA JIEHIHT1 KaIbIKTHIK: 1) 6 cM; 2) 5 cM; 3) 4 cm Gosica, Ty3y ChI3BIK
TeH 1meHOep e3apa Kajail opHanacaabl?

ABCD Tik TepTOypbIlibl OepinreH, onga AB=16 cm, AD=12 cm (7-cyper).
AC, BC, CD xone BD ty3ynepain kaiiceickl paauycsl 12 cm, opracsl A
0omatheIH meHOepre xanaMma 601aabI?

C C D @

131



56. EKI IEHBEPIIH ©3APA OPHAJIACYBI. OPTAJIBIK BYPBIII
7KOHE OPbBIHHBIH I'PAY CTBIK OJILHEMI

1. Exi mieHOepaiH 63apa opHaJacybl.

Koc men0epnin e3apa opHanacy >KaraailiapblH KapacThIPanbIK.

1) Exi menbepain oprak HykTeci 6onmaiiabl. by skaraiiaa onap meHOepaeH
Tbchamea (1- a cyper) Hemece Oipi eKiHmiciHiH imminzIe opHanacassl (1-6 cyper).
2) Eki menbep Oip opTak HYKTETe

ue Oonansl (2-cyper). byn xarmaiina
menoepiiep Oip-OipiHe kaHama Oona-
nel. Jlerenmen Oyl karnaijga IICH-
Oepiep Oip-OipiHe CBHIPTKBI KaFbIHAH
(2-a cyper) Hemece 1IKI >KaFbIHAH

0,0,=d>R,+R, d+R,=R, ’KaHaMaJlaHybl MYMKiH (2-6 cyper).
@ 2 3) Exi meHOep KOC OpTaK HYK-
Tere ue Oo0aybl BIKTUMAN (3-Cyper).
byn karmadima meHOepiep  Oip-
OipimeH Kubuibicagbl. OpTaK HyKTere
e OonFaH WICHOEPIEp KOHYEeHMPIiK
wenbepnep nemn aranajisl (4-cyper).
Exi menOepaiH e3apa opHanacybl
0,0,=d=R +R, d=R -R ONAPIBIH PaIyChl MCH OPTallbIKTapbl
A 5 apachIHIaFbl KAIIBIKTBIKKA TOYEI Il
\ /. Oonajpl.
Teopema.
Erep exi men0epaiH opTaJbIKTAPbl APACHIHAAFbI KAIIBIKTHIK 0JIap-
JAbIH PaANyCTAPbIHBIH KOCHIHABICHIHAH YJIKEH SIKH JKapThICHIHAH Kilmi
0oJica, oH1a Oy meHOepJiep OPTAK HYKTere ue 60JaMaiiabl.

Jlonenoey. O, O, OpranbIKThl XoHE paamycTapbl cokkecimme R, R,
(d=R,+ R,<0,0,) 6onran exi menbdep Oepinren aenik (5-cyper). lllenbepaeri
A mykreni Kapacteipaiiblk: O A=R,. Oxn xarpaiina O,A >0,0,-OA>R +
R,— R, =R, Jlemex, A mykTeci exinmi mendepre tuecini emec. Omnait Gonca,
OyH1ai meHOepIep OpTaK HYKTETre e OOIManIbI.

Exi menbep 6ip oprak HykTere ne OONFaH >Karaaibl, COHIal-aK €Ki IIeH-
Oep ekl HyKTere ne OOJFaH JKaFAaiabl ©31€piH IepOec KapacTHIPHIN KOPIHJEP.

-

N R

®
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2. OpranasbIk OypsbIuI.

Amnbikrama. Tebeci wenbepdiy opmacvlHoa 06012aH OYpblil OPMABIK
oypoiut Oen amanaowi.

Oprak Tebeci menoepaiH O opTaibFbiHAa OorFaH eki cayne — OA sxoHe OB exi
OPTAIBIK OYPBIITHI OSITUICH/ T, OapIbIH 61pey1 JOHECTEy CajlaMeH LleKapalaHral
oomanpl. LlleHOepmiH eki — 4 skoHe B HYKTeepi OHbI
TeH eki Jorara Oenemi. bynm moramap Oip-OipiHeH
epEeKILEeTICHIN TYpYybl YIIH OJNapbIH JPKaKChICHIHA
OipeyzieH apasbIK HYKTE (,IIOFaHBH{ TOOENEPIHEH THIC)
HEMece JIaThIHINA Killli Opill KOWBUIBIT OerieHeIl.
Omap ACB (memece ApB) sxone ADB (memece
ApPB) oOozanap nen aramamer (6-cyper). Jloramapmisl
TOMeHJIeTiiel eTin Oenriney kaObuimanran: (UACB
(memece UANB) xone UADB (sxu \ApB). Keit
JKarainap/a 1oranap apaibiFbl HYKTeci3 OenriieHe
UAB (ce3 eki JoFaHBIH KAaHCBICHI JKOHIHAE CKeHI
TyciHikTi OorraHma). Erep nmoraHBIH TeOETepiH TYTACTHIPATHIH KECIHI MICHOSPIIH
JrameTpi O6osica, OHJIA JIOFa YKaPTHI wenOep e atanajibl. 7-0 CypeTTe €Ki KapThl JJ0Fa
OeitHeNIeHTeH, oNlap/IbIH O1peyi epeKIiie OOTiHII KOPCETLITEH.

3. JloraHbIH rPpaagyCTHIK 6JILIEMI.

ZAOB- Opmanuix
oypviu

J

Anbiktama. Ilenbep 0ozacvinviy Oypeluimolk ouemi oen uenbepoiy
0Cbl 002a2a calikec OPpMAbIK OYPbIUUbIHBIY ONUEMIH AUMAOobL.

[llenbep moracel rpagycneH emnmeHeni. Eeep opmacvr O wenbepoiy ACB
00&acwl JHcapvim uieybepoer Kiuli Hemece Jcapvim uieHbepee mer 0oica, OHOA
onviy epadycmuik onuemi AOB opmanvix Oypoiuimoly 2padycmuli onuieMine mew
bonvin cananaowl (7- a, 6 cypert). Eeep ACB 0oza scapvim wenbepoer yaker 6oica,
oHoa onviy epadycmuik oautemi 360° — ZAOB-2a meny 0en ecenmenedi (7-0 cyper).

bynan const opmar bonamoin wenbepoiy exi 002acvl 2padycmoik 61UeMOEPIHiH
Kocbinobichbl 360°-Ka TEHIIT] KSTIIT IIBIFa bl

Exi OyphITHIH IIaManapbl TeH OOIFaHaa FaHa OyJ1 OypeIIITap T€H O0IaTHIHbI
oenrii.

' N R
C
@ c
A B
O
.
A B
C
UACB =0uA0B  UACB =180° wACB =360°- LZAOB
a P) 7]
- J J

133



Lllenbepoin exi 0oeacvinbly OYpbLIUMbIK enueMoepi (A2HU O1apea Calkec op-
MAwIK OYpuiumap) mer 6on2aHOA HeaHe MmeK CoHOa 2ana Oy 0o2anap mer 0o1aowvl.

Ecen. O nykreci — men6epain oprtacel, LAOB=115°, UBC=UAB
(8-cypeTt). AOC OypbIIIbIH TAOBIHAAP.

Hlewyi. AOB Oypsliibl — meHOEpIiH OpTaJIbIK Oypblilibl, 4B A0Facel —
XKapThl meHOepAeH Kimli, coHasikTaH UAB=/ZA0B=115°. EcentiH mapTbiHa
opait, UBC=U AB, nemek, BC noracel 115°-ka ten. WABC = UAB +
+U BC =230°>180°, siruu ABC noracel kapThl MIEHOEPACH YIKEH, CON ceOenTi
ZAOC=360°-ABC==360°-230°=130°.  JKayaowi: LAOC=130°.

H| Cypaxmap, ecenmep scone mancoipmanap

O—\\f)

1) [llenOep OepinreH HYKTEE dKaHaMaTaHa/Ibl JISTeH 1€ HeHl TYCIHyTe 00sa Ib1?

2) KonnenTpiik menoepiiep Aen HeHi aiTaapl?

3) Opraunbik Oypeimn nerex He? IllenGep norack! Kanaii 6enrigeHeni?

4) llenOep nOFachIHBIH OYPHIIITHIK IaMachl IeTeH He?

2. Erep exi meHOepaiH OpTaJbIKTapbl apachIHAAFbl KAIIBIKTBHIK 2 CM, pa-
nuycrapbl colikeciHie: 1) 3 cM xkaHe 5 cM; 2) 2 cM xoHe 5 cM Ooica, onap
01p-0ipiMEeH calbICTBIPFaH/Ia ©3apa KaJlaii OpHaJIacaibl?

3. Erep paamycrtapel 4 cM-Te xoHE 6 cM-Te TeH meHOepiep: 1) CBIPTKbI *ka-
Hama Oosica; 2) imki aHama 0olica, olapIblH OPTAIbIKTAPbl apachIHAAFbI
KAIIBIKTBIK HEeTe TeH 00abI?

4. IlexOepaiH opTachlHAH OTETIH €Ki Ty3y Oy meHOepe Helle JI0Fa KOHE
HEIIIe OPTabIK OYPHIII Kacanabl?

5. bepinren meHOEpIiH HYKTECl apKbUIBl paJnycKa TeH €Ki Xopaa Xyp-

rizinreH. OnapabH apachIHAAFbl OYPHITITHI aHBIKTaH,Z[ap.

ST

6. OpTaJ'IBIK 6¥pBIHIKa ColiKeC JoFa MICHOEPIiH: 1) 7 2) i' 172' 4) %;
5) 18 ; 6) ;(7) y ) > Goirine TeH. OCBI OPTAIIBIK 6¥pBImTH Ta61)1Hz[ap

7. Ilenodep exi HYKTe apKbUIBI €Ki Jorara Oemineni. Erep: 1) omapusin Oipeyi-
HiH OYpBIITHIK MIAMachl €KIHIIICIHIH OYpBIMITHIK IaMackiHaH 40° apThIK
Oosca; 2) Oy nmoranmapiblH OYpPBITHIK IaMayiapel 2 : 7 KaTbIHACBhIHIA
0oJca, OHAa KaiChl OYPBIIITHIH YIKEH O0JIaThIHBIH TaOBIHIAP.

8. A, B, C Hykrenepi opraneirbl O HYKTEIE OpHAIACKaH MICHOEP/Ie *KaTaIbl.
Erep uABC—70° 6onca AOC 6¥pBIHII>IH Ta61>IHz[ap.

9. Ilen6epnuin: 1) S 7 2) E’ 3) 3 ; 4) 10 ; 5) Oeirin KypaiTeiH 4B 10oFachl-
Ha CoWKeC KeJIETIH OpTajbIK 6¥pBIH_ITapI[BI TaObIHIap. by xarmaimapasiH
OpKaichIChiHAa AB IOFAaChIHBIH IIaMachl KaHAal OOJaThIHBIH Oenriyiep
KOMETIMEH Ka3bIHIap.

10. [Men6epain pamuycer: 1) 7,8 ecm; 2) 10,5 cm;  3) 0,8 am. lendepain
JTUaMeTpiH TaObIHIAP.
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( 57. WIEHBEPTE ITEMN CHI3bLIIFAH BYPBIIII )

[ AunbikTama. Tebeci wenbepoe sxcamamvlt, an KaObIPAIapsl 0cbl meh;j
0

epOi Kuvin ememin OYpoliu uiendepee iuimeil col3bl12aH OYpblud Oeineoi.

I-cyperte ABC Oypoim menbepre imrteit ceizpinran, ANC mgora ochl
OYpBIMITHIH 1MIiHIE OpHAllacKaH. byHmai xarmaiina imreil cei3puiran ABC
oypsim AnC norara TipenreH Jer Te alThLIa kL.

Teopema.

Illen0epre imTei cbI3bLIFAH OYPbILI 03i TipeJIreH J0FaHbIH )KapbIMbIMEH

OJIIIIEHEe/Ii:

1
ZABC=7 UAC.

Jlonenoey. ZABC — optacel O menbepain AC norara TipeireH ilTei ChI3bli-
FaH OyphIIbl 00JNChIH (2-cypeT). llleHOep OpTachIHBIH OCHI IIITEH CHI3BIIFAH
OyphIlIKa KaparaH/la OpHAJIACYbIHBIH YIII )KaFJaiibIH KapacThIPaubIK.

I-oicazoau. lllenbep opmacst iwimeti Col3vL12aH OYPolUMbIY KAObIPEAIAPbI-
HolH Oipeyinde, mvicanvl, BC Kabwvipzaceinoa scamaowst (2-a cypet). OA pa-
IUychIH Kyprizemis sxkoHe AOC opTacsl OypbIiThl Kapacteipambiz. On — BOA
YIIOYPBIMITHIH CBIPTKBI OYPBITIBL. YIIOY PBITIITHIH CHIPTKBI OYPBIIIBIHBIH KACHET]
ooiipinma: ZAOC = ZOBA + ZOAB. bipak ZOBA= ZOAB, ce6e6i AOB yu-
oypeimn Teq Oyiipiti (OA=0B=R). Aix OBA xone OAB Oypebitrap — TeH Oy#ip:i
YOy peIITHIH TabanbiHAars! Oypeimtap. demek, LZAOC=2-/ABC (1). Opranbik
OYpPBIIITHIH MIaMachl OCBI OYPHITIKA COMKEC JIOFaHbIH IPAIyCTHIK OJIIIEMiHE TEH
OonaTeIHbIH OieciH (56-Takbipbim). by sxarnaiina AC nora sxapbIM meHOepaeH
KiIITi, COHJIBIKTaH OpTaJIBIK OYpBIITHIH KacueTi ooibiaIma: LAOC=UAC (2).

(1) ome (2) rennixrepren: 2/ABC=UAC, srii ZABC= 5 UAC.

Teopema l-xaFmail YIIiH 1o€IACHII.

2-oicazoai. Lllenbepoiy opmacer O iwmeii col3vli2an OYpviuimsiy Kabvipea-
napvinbly apacvinoa sxcamaowl. BO coyneni xyprizemis, on AC noransl 6ip D

2) 8 ; 8
1
O o) 0
A A C A
C
C D D
a P 0
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HYKTene Kubin otelni (2-6 cypet). D nykre AC norans! exi UAD sxone UDC
noranapra 6eneni. Jlemek, nonenaenyi 6oiibama (1-xarmai):

Z ABD = ; UAD xone ZDBC = é WDC. byn TeHaIKTep/i MyIIenen KOCCak:
ZABC = ZABD + ZDBC =2 U AD + 5L DC = 2 (UAD + UDC) = 3 U AC.

3-xarnai. [llenbepoiy opmacor O iwmeti Col3bl12aH OYPLIUMBIY CHIPMBIHOA
arcamaovwl. by skarIal IbIH JOJIETiH 2-0 CypeTTi maijaaaHbl, ©31H JoJeIe.

1-cannap. bip 0ozaza mipencen 6apvix iwimeri Col3bl18aH OYpbIUMAD 63apa
men (3-a cyper):

1
/B =/B=/B,= .. = 5 UAC.

2 -cannap. [uamempee (dcapvim wenbepee) mipeneen Oapivix imell Cbl3bli2aH
oypviuumap mixk oypuiut 6onadst (3-6 cyper):

£ZB=/B =/B,=..=90°.

Ecen. [llen6epain paguyceiHa TeH Xxopaa Ky prizuired. byn xopna: 1) menbep
opraceiHaH; 2) Oepinren xopaa TeOemnepiHiH OipiHEH KaparaHa Ke3 KelreH
HYKTECH KaH1ali OYPHIIT aCThIHIA KOpiHEIi?

lemyi. AB — O opransl meHOEepAIH paIuyChlHa T€H X0Opaa OOJICHIH JeTiK
(4-cypert). Onpnaii xxarnaiina AOB ymOypsiiisl — TeH OyHipii, AeMeK, OpTaJIbIK
Oypoitn (meHOep oprackiHaH AB Xxopnachkl kKepiHeTiH Oypbimn) 60°-ka TeH. A
XKoHE B HyKTenepiHiH OipiMeH calbICThIpFaHga ke3 keilreH C HYKTECiHEH
imrei cei3butFal ACB Oypeiibl (C HYKTeCiHEH AB Xopaackl KepiHETiH Oy phIIi)
OpTaIbIK OYPBINITHIH KapThIChIHA, sFHK 30°-Ka TeH 00maabl.

Kayaow: 1) 60°; 2) 30°.

Y

Cypaxkmap, ecenmep 3#cone mancolpmanap

1. 1) Kanpgaii Oypsinn meHOepre imTei ChI3bUTFaH Oy phINT AeiHe Ti?
2 2) [rreit chI3pLIFAH OYPHITI KaJlaid eJieHei?

3) XKapsim meHOepre TipeareH 1mTel ChI3bUIFaH OYPHIIT HETe TeH?
s

@

136



. (Ayvizwa). Tmreir cei3putFan Oypeimn 25°-ka TeH. Ochl imki OypwITKa

TYHICETIH TOFaHBIH [IIaMachlH TaObIHAAP.

. AB xone BC—opracet O HykTenme OonaThlH IIEHOEpAIH XOpAanapsl,

ZABC=30°. Erep men6epain paauycsl 10 cm-re TeH 0onca,, AC XopaaHbIH

Y3bIHJIBIFBIH Tarl.

1) 5-cyperte O HykTe — men6epain opracsl, ZAOB=88°. ZACB-HbI Tam.
Hleusyi. AOB Oypsim GepiireH meHOepiH ... OyphIiibl 60maabl XKIHE ...°
ka TeH. Jlemek, WADB=..°. ACB Oypsill ... cbI3blIFaH OypbIll OoJaabl

o

KOHE ... IoFara Tipeneni, conapikran ZACB= %u =..
Kayaowr: ZACB=...°.

2) 6-cyperre UCAB=130°. ZCAB-HbI Tar.
Llewyi. CAB Oypsin meHOepre imTeil ChI3pLIFAaH OYpHIIT 00aabl KOHE
WCDB norara Tipenren. UCDB =360° — UCAB=360° — 130° = = 230°

ZCAB = 7-230°=115".
Kayaovr: ZCAB=115°.
3) 7-cyperre ZAPE=46°, /BCE=234°. Z/AEP-Hi Tam.
Ilemyi. PAB xone BCP imreii ce3puiran Oypseimrap, Oipeyi BP ..., memek,
ZPAB= Z..=.... AEP ymOypsiiTan ue 60JaThIHBIMBI3:
ZAEP=180° — (L..+ £.)=180° — (... + ..)=....
Kayaovr: Z/AEP==... .
. Illenbepne xxarareia 4, B, C Hykrenepi Oy meHOep/i yin nqorara Oemnei.
By nmoranmapielH TpaayCThIK, SFHH OYPBIIITHIK OJIIEMICPiHIH KaThIHACKI
3 :5:7 karpiHackiHAal. ABC ymOypBITIIBIHBIH OYPBIIITAPBIH TAOBIHIAD.
. Xopma meHOepai eki morara Oeseni. Erep Oy Oypsiin miaMaiapbiHBIH
KatelHacel: 1) 5:4; 2) 7:3 xkarbiHacklHOgai Oosca, xopma IeHOep
HYKTECiHEeH KaHJail OyphIleH KepiHei?
. Ien6epnin AB nuametpi xone AC xopaacel xyprizinred. Erep AC xone
CB nmoramapblHBIH T'paAyCTHIK ejmieMi 7:2 KaTelHAachiHAa Ooica, BAC
OYPBIITHI Tarl.
. AB xome AC — menOepnin xopmamapsl, ZBAC=70° UAB=120°. AC
JOFaHbIH T'PaJyCTHIK OJIILIEMIH Tarl.

C A
A ®

88°
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[ 58. HIEHBEPAI KUIOIIBIJIAP )KACATAH BYPBILITAP ]

1. ZKanama MeH XopaajaH ’xKacajaraH OypbIll.

1-Treopema.

Kanama MeH xopaajaH :KacajiraH Oypbill 631 KAMTHTBIH J0FAHbIH
JKapbIMbIMEH OJILIEeHeI].

Honenoey. AB sxanama xone BC xopna 6omncein. ZABC = % U BmC GonaThIHbIH

nonenneimiz (1-cyper). On ymin C mykrenen CD || AB-Hbl kypriscek,
ZABC=ZBCD, cebe0i onmap — imKi aifKpII Oy peITITap.

bipak £C = %u BnD xone CD||AB Gonranasikran, UBND=uBMC xone
1
2

l-ecen. AB xopma 56°-ThIK moraHbl Kepinm Typaabl. OCbl XOpAaHbIH TebOe-
JepiHeH IeHOepre >KYPri3uireH jkaHamajap MEH XOpJajaH IMaiina OoyiFaH
OypsiITap/bl TAOBIHIAP.

bepineeni: (O, R), AB — xopna, ZAOB=56°—-AB xopmaHbl Kepin TypraH
optaisik Oypeir AC L OA, BC L OB (2-cyper).

Taby xepex: ZCAB, ZCAB, ZBAD, ZABE.

Hlewyi. Xanama meH xopnaa apaceiHmarbl gora UAB=56° (1-xarmaii)
Hemece UWANB=360°—-56°=304° (2-)xarnaii) 6oabl.

/B=,C = % U BnD == U BmC  Teopema mosenaeH/i.

v 1 1 o [e} v
Coubimen, 1-xarnmaiina ZCAD = 5\ AB = 3 56° =28°, an 2-xkarpaiina

/BAD= % U AnB = % -304° =152° -xa ne GoambI3.

bizre Oenrini OonFaHbIHIAH, IEHOEP CHIPTHIHAAFBI Oip HYKTEIEH IIeHOepre
JKYPri3iireH >kaHaManapiAblH >KaHACy HYKTENEepiHe ACHIHT1 KUIOUIbLIAphl TEH
6omaner. Conppikran 1a AACB — Teq Oyitipai.

Hemex, ZCAB=/CBA=28° xone Z/BAD=/ABE=152°.

Kayaowr: /CAB=/CBA=28°, Z.BAD=/ZABE=152°.

>
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2. EKi XopaaHbIH KUBLIBICYBIHAH NAHa 00J1aTHIH OYpHIIITAP.
2-Teopema.
Ke3 keareH exi XopaaHbIH KMBUIBICYBIHAH Maiiia 00JIFaH Ke3 KeJreH

BEPTHKAJIb OYpbIII 0JIAPABIH KaObIPFasapsbl TipeJreH A0Fajap KOCBHIH-
ABICBIHBIH KapbIMbIHA TeH 00J1a/bI.

Honenoey. ZABC— CD xone AE xopmamapaplH KHBUIBICYBIHAH Iaiia
Oomran OypeITTapABIH Oipeyi 00JICHIH (3-cyper).

ZABC =%(UAC+UDE) O0onaTelHBIH Aonenaeimiz. On ymrH A koHe
D nmyxrenepai kocamsei3, onga LABC—-AABD-ra kaparaniga ChIpTKBI OYpBIII

Gomampl. Jlemek, ~ABC=/ADC +/DAE. Bipak ~ADC = % UAC  xoHe
ZDAE =3 U DE . Consixran ZABC = SUAC +2U DE = 2(UAC + UDE),

ZABD = ZCBE = %(UAD +UEC) ekenpiri 1on sKOFapbIIAFbLIAN IoNel-
neneni. byHbI ©31HE YCHIHAMBIZ.

2-ecen. AB xone CD — Gip meHOepAiH xopaanapsl, P — ojgapIbH KHbLIBICY
nykteci. Erep BPD Oypsimist BPC Oypoitibinan 4 ece ynkeH, an CDA Oypbiibi
BP(C-nan 26°-ka ynkeH 6osca, onna CBP OypbllIbIH TaObIHAAD.

bepinceni: #BPD=4/BPC, ZCDA=2ZBPC+26° (4-cyper).

Taby xepex: ZCBP.

Hlewyi. /BPD+ /BPC=180°,

4/BPC+ £ZBPC=180°, oynan 5/BPC=180° sxone ZBPC=36°. LCDA=/
BPC+26°=36°+26°=62°. ZCBA=/ZCDA=62°, eiiTkeHi onap UAC meH 61p JloFa-
Jla TYWICETIH imTel ChI3bUIFaH OypeimTap. bynan
/CBP=/CBA=62°.

Kayaowvr: ZCBP=62°.

3. lllenOepaeH ThIC aJbIHFaH 0ip HYKTeIeH

OFaH SKYPri3iireH eKi KHIOIbl apacbIHAAFbI
OypsII.

3-T60m
A

IllenOepaeH ThIC AJbIHFAH 0ip HYKTeIeH OFaH
JKYPri3ijireH eki KHIOIIbI apacbIHAAFbl OYpbIII
(ABC) kuiombLIap apacsIHaarsl Aoranaap (AC
skoHe DE) alibipMachbIHBIH KAPHIMBIHA TEH.

Lonenoey. B — 1meHOepneH THICKAPHI aJIbIH-
raH Hykre, BA sxone BC xurombuiap OOJICBIH.

4B = 7 (UAC -UDE)  Gonarpiubin TOJIENAEIMI3.
On yurin A sxoHe E HykTenepni kocambi3 (5-cyper).
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ZAEC— AAEB-ra coipTKbI Oypbitn 6omansl. Jemexk, LAEC= ZB+ZDAE,
oynan /B= ZAEC-/ZDAE. bipak OyJ1 TEeHIIKTIH OH >XaFbIHJAFbl OYPBIIITAP
onapra caiikec AC sxoHe DE noranapblHbIH KapTHICEIMEH ©JIIIEHE],

ZB =10 AC — .U DE = 7 (UAC - UDE)

Jlemek, £B = %(UAC —UDE) . Teopema momnenieHi.
4. lllenOepaeH ThICKAPHI AJbIHFAH 0ip HYKTedeH OFaH :KYpri3ijireH exi
KAHAMAHbIH KACHeTi.
4-Teopema.

Illen0epaeH ThHICKapbl aJbIHFAH Oip HYKTeleH OFaH eKi kaHama
JKyprisijice, meHOepaiH oprachl 0Jap apachbIHAarbl OYpbIII OMCCEKT-
pucacbiHAa KaTaabl, 0yJ Oypbim 180° meH :kaHamajap TipeJjreH Jora
alibIpMacbIHA TEH.

@ Jlonendey. lllenOep THICKAPBICHIHIAFHI €Ki
C HYKTEJICH JKYPTI3UITeH €Kl KUIOMIbI apachIHIaFbl
R OYpBIIITHI OJIIEY KOHIHACTI 3-TeopeMa OOMBIH-
ma (6-cypetke k.): LA=0,5(VBDC-uv
0] BC)=0,5(360°-uwBC- UBC) = 180°-UBC,
nemek, ZA =180° — BC Oomnagel. Teopema
A TTOIEIAEH/I.

OA xone OC pamuych xyprisinice, OA L BA
xxone OCLBC oOomraggeixkradn: AAOB  xoHe
ACOB — Ttik Oypeiutel. AAOB=ACOB, eiit-
keHi BO rumoreny3a oprak, OA=0C=R.
Ymoypeimrap — TeHuirinen: AB=BC. Enxi
OC=0A=R xome OALBA, AB=BC xoHe
OCL1BC oOomranneiktan, O opTanblk opKa-
manBD Owuccektpucaga karaawl. [llenOepain
CBIPTBIHJAFBI O1p HYKTEIEH KYpri3ireH eki Ku-
IOIIBI  APACHIHJIAFBl OYPBIITHI OISy Typajbl Te-

opeMa-Ta HeTi3iHje:

/B=0,5(VADC-UAC)=0,5(360°— UAC—UCA) = 180°—UAC.

Hemek, £ZB =180°— UAC 6omansl. Teopema momesaeHmi.

3-ecemn. lllenbepmain A, B xone C nykTenepi onbl 11 : 3 : 4 KaTbIHACHIHAAFBI
noranapra Oeneni. 4, B xone C HyKTeNepiHEH j>KaHamalnap >Kyprisimim, Oip-
OipiMeH KHBUIBICKAHIIA >KaJracThpbuiraH. [laiima OosraH ymIOYpHIITAPIBIH
OypbIIITapbIH TaOBIHIAD.

Hlewyi. 1) UBNC: UCD: UDB=11:3:4, xanacy HyKTeJepiHe KaHama-
Jap >kypri3yneH naiaa 6onran ymoypsim AKL 6omcein (7-cyper). A, AKL xone
ALK OypbITapbiH TaOaMbI3: .

360° R _ 360° o o
UBnczm.n:on uCD = TrerY) -3=60 uDB 1372 4 = 80
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U CDB= UCD+ UDB=60°+ 80°=140°

FA=180°- U CDB=180°-140°= 40°,

FBKD = 180°- v DB=180°-80°= 100°,

FAKL=180°- ZBKD=180°-100°= 80°,

FALK=180°—(FA+ LAKL)=180°—(40°+80°)=180°-120°=60°.
HKayaow: £ZA=40°, LAKL=80°, ZALK=60°.

é: Cypaxkmap, ecenmep >coHe mancolpmaiap

1. 1) anama MeH XOpJaJaH acajfaH; €Ki XOpJaHbIH KUBUIBICYbIHAH Maiiia

o) 0oFaH; €Ki KMBUTBICYIITBI XOp/Ia apaChIHIAFbl OYPHITI KaJlail oJeHe 1?7

" 2) Bip HYKTe/IeH )KYpri3iareH eki jxaHama Kaujaai Kacuerke ne?

2. lllenOepnin pamumycbiHa TeH AB xopma A HYKTECiHIE IKYPri3ireH
»KaHaMaMEH KaHIai OyphITap Kacauipl?

3. IllenOepni KUATBHIH €Ki XOpAaHBIH apachIHIAFbl OYphINTapAbIH O0ipi 70°-Ka
TeH. Ochl OyphIIIKa chi0aiiac OYphIITapIbIH KOCBIHABICHIH TaOBIHIAP.

4. 8-cyperTe KecKiHAeNTeH x 0enrici3 OypbIIThI Tall.

5. Eki paguyc apaceingarel Oypseim 150°-ka TeH. by paanyctapasiH  COHBI-
HaH 1ieH0epre Kypri3ijreH xaHamasap apachlHAarbl OypbIIITH TAOBIHIAD.

6. B nykremen meHOepre xypriziniren BA xome BC jxamamamap mieH-
Oepnai xanacy Hykrenepinme: 1) 5:4; 2) 12:6; 3) 9:6; 4) 13:7; 5) 2:3
KaTbIHACKIH/IA €Ki jorara Oesesni. ABC OypbIITHIH MOJIIIEPIH TaIl.

7. Wlen6epmi: 1) 2:7; 1) 4:5 xarpiHacTa O6JETIH XOPHAHBIH TOOENEpIHEH eKi
*kaHama xypriziares. [laiia 6onran ymOypeIITHIH OYPHIIITAPBIH TaIl.

8. llenOepaeH THICKApbLAAFbl HYKTEJEH JKYPri3UIreH eKi jkKaHaMaHbIH KaHacy
HykTenepi menoepai: 1) 1:9; 2) 4:15; 3) 7:11; 4) 3:7 KaTbIHACBIHAAFHI €Ki
norara Gesneri. JKanamasiap apachIHIaFbl OYpHIIITHI TaIl.

9. 1) 52° 2) 74°; 3) 104°-ThIK OpTaNBIK OYpHINI KacaFaH €Ki paJnyCTHIH
Te0elepiHe KYPri3UIreH kaHamallap apachlHarbl OyphIII TaObUICHIH.

10. [eno6epain pamuycel quametpineH 40 mm Kpicka. [llenOepnin muameTpin
TaOBIHAAP.

D A
€
B
a
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(C 59. IIEHBEPIIH XOPIACHI MEH IMAMETPIHIH KACUETTEPI D

1-Teopema.

Xopaara nepneHANKYJISAP THAMETP OChI XOP/AAHBI 12, OHbI Kepill TYpFaH
JOFAHBI 12 TeH eKire 0eJeai.

Jlonenoey. Opracel O HyKTene xoHe paguychl R
Oomran meHOep Oepinren. AB-—menOep xopaachl,
CD—xopnara neprneHaukyssp auameTp 0omcbiH (1-cy-
pet). AP=PB xone UAD=UDB ekeHIirin nomnenaeyi-
Mi3 kepek. Erep AB xopaackl quametp Gomca, P Hykre O
HYKTeMeH OeTrie-0eT Tyceql JkoHe col Hykrene AB xopra
MEH OHBI Kepill TypFaH >kapThl meHoepain ADB norackl
TeH eKire OeriHel, SFHU M OpbIHABI Oonansl. AB Xopna
mramerp OomvacekiH. On ymrie OA xome OB pammyc-
TapbiH kyprizemis. [laitna 6onran AOB—renH Oyiiipmi
ymoypsi, ceoedbi OA=0B=R.

Hemex, OP — ten Oyiiipmi ymOypeImTeiH ToOecineH AB TabaHbIHA TYCIpiTeH
ouikTik. Ten Oy#ipii ymOypbhIIIThIH KacueTTepiHe opai, oJ yIOYpPHIIITHIH
Me/MaHachl MEH OMCCEKTpHcachl 0oyiaabl. XOpAaHBIH OPTACHl apKBLUIBI OTKEH
nuaMmeTrp AB xopnassl TeH ekire Oeneai, sfHu AP =PB. OubiH OuccekTpuca
exenirined ZAOP = ZBOP-ubI mibiFapamsbi3. By Oypeimtap TipenareH goranap
oonranapikTan, JAD =UDB. Teopema monenaeHmi.

2-Teopema.
IllenOepain xopaackl OHbIH JMaMeTPiHeH YJIKeH 00J1a aJiMaiiibl.

Honenoey. OPB ymOypbim—rtik Oypeiutel  (l1-cypetke Kapa). byn
ymoypeimteiH OB — runorenysacel, PB — kareri. benrim OonraHbHIaM,
KaTeTi TUIOTeHy3aJaH YikeH emec, srHM PB<OB. byman 2PB<2-0B,
2PB =AB xone 20B=2R =d. [lemek, AB<d kemin mbrrasl.

1 -canpap. XopoaHnvly opmacwsl apkwiivl omemin ouamemp 0ocvl Xopoaed
nepneHOuKyIap 60naowl.

2 -cannap. Xopoamuviy opma nepnenouxyiapsl uieybepoiy ouamempi 601aobl.

by canmapnapasr nonenneyai e3nepine KajiabIpaMbl3.

1-ecen. JlnameTp eH YJIKEH XOpJla €KeHiH JdJIeIICHICD.

lewyi. O opTanbIKThl koHE P paauycTbl IeHOep MeH AuaMmeTpi epikti AB
xopaacel OepitreH nemik (2-cypet). OA sxone OB KUIOMIBUIAPHIH XKyprizemiz. AOB
YIIOYPHIIIBIHIAFEI 4B KaObIprachkl ©3re eKi KaObIpFaHbIH KOCHIH/IBICHIHAH Killll, SEFHH
AB<OA+OB=R+R=2R. Jlemek, AB Xopaacsl JUaMETP/ICH KillIi 00JIa IbL.

2-ecen. 4 Hykre R panuycTsl meHOepaeH ThICKaphlia )K9HE OChI eHOepAiH
O opranbirbiHaH ( KalIBIKTHIKTa OpHaNacKaH. A HYKTEIEH OCHI HICHOeperi
HYKTere JIeHIHI1 €H KbICKA KAIlIBIKTHIK Helllere TeH?

Hlewyi. B — men6epnin OA KHWIONIBIMEH KHBUIBICKAH HYKTECI OOJICHIH
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B N

(3-cyper). AB KambIKTHIK A HYKTEIEH IIeHOepreri HykTeiepre AeHiH BIKTHMAal
KAIIBIKTBIKTAp IMIHIE €H KBICKAChl €KeHIH Kepceremi3. PackiHma na meHOepaiH
ke3 kenreH C mykreci ymiH AB+BO<AC+CO TteHcizmiri opsiHmanansl. BO
= CO = R-mi eckepin, courbl TeHci3mikreH AB<AC TeHCI3HIriH IIbIFapambl3.
AO=d xone BO=R-1bI eckepcek, i3meCTIpiiil )KaTKaH €H KbICKA KAIIBIKTHIK AB
KHUIOIIBIHBIH Y3bIH/IbIFbIHA, SIFHUA 0 — R-re TeH eKeHi KeJIill IIbIFa IbL.

Cypakmap, ecenmep >cane mancolpmanap

10.

N (=) o)

1) Xopnara neprneHauKkyssp JuaMeTpAiH KaHaai Kacueti 6ap?

2) lllenbepmain xopaackl TMaMETPIHEH YIIKEH OOJIMANTBIHBIH JJICTIIC.

3) XopaaHblH opTa MEPHIEHAUKYIAPHI TUaMEeTp O0IMaybl MYMKiH Oe?
[lenOep canbiHaap koHe OHbIH Oip-OipiHe MepHeHIuKyYsAp OonaThiH ekl AB
woHe CD nmumametprnepin xyprizigaep. 4, B, C xone D nykrenepi Genren
HIeHOep TOFaapbIHBIH TPalyCTHIK OJIIIEeMiH TaObIHIap.

Y3piHAbIFel 8§ cM xopaa meHOepaeH 90°-teik nora Oenemi. IllenGepmin
OpTachIHAH XOpJara JCHIHT1 KalTbIKTHIKTHI Tall.

bepinren meHOepiH HYKTECIHEH paJMyChiHA TEH €Ki XopAa KYpri3iirex.
OmnapablH apackIHIaFbl OYPBIIITH TAOBIHAAP.

[lenOepain OepijareH HYKTECIHEH TUAMETp JKOHE paJuycKa TeH XOpAa Kyp-
rizires. JluameTp MeH Xopa apachlHIaFbl OYPHIIITH TaObIHAAD (4-Cyper).
[enOepaer 90°-ThIK 0Fa O6JIETIH €Ki MapajlieNib XOpAa KYPri3iireH.
OmnapapiH OipeyiHiH Y3BIHIBIFB 8 cM. XopaalaplblH apachlHIaFel  Ka-
IIBIKTBIKTHI Tal.

[IenOepain opTackiHaH 0acKa HYKTEIC KUBLIBICATBIH €Ki XOpJa KUBLIBICY
HYKTECIH/Ie TeH eKire 0eNiHOCHUTIHIH Joee.

[HenGepneri A HyKTeeH MIEHOEP/IIH paarychiHa TeH eki xopaa — AB rxone AC
xyprizinren. B xone C Hykrenep Tysymer KocburraH. Lllenbepain paauycer 12
cm. [llenOepain opraceiHan BC xopara ISHiHT1 KallbIKTBIKTHI TAll.
[Hen6epaen 90°-TeIK nora OeJieTiH €Ki Mapaiienb XopAa KYPri3iuireH.
Omnapapiy 6ipeyiHiH y3biHABIFR 10 cM. XopaanapaslH apacbiHIaFbl KalllbIK-
TBIKTHI TaIl.

[Henbepain paguycol 13 cm-re TeH. Ocswl meHOep apkbuibl 10 cM-re TeH
xopnaa xkyprizinres. LllenOepaiH oprackiHaH XOopAara MEHiHT1 KAlTbIKTHIKTHI
TaOBIHIAD.

11. AB xutomsl — opramnbirbl O HyKTeAe OonraH meHOepiH Ouikriri, 4AC xKoHe

CB — con meHOepiH TeH xopaanapsl. COB OypbeIThI TAOBIHAAP.
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( 60. IIPAKTUKAJIBIK KATTBIT'Y ’KOHE KOJIIAHY )

IHPAKTHUKAJIBIK BIJIIKTIJIIKTI JAMBITATBIH KOCBIMIITA
MATEPUAJLJAP
KOK/KUEKTIH ¥3AKTbIT'bI

1-ecen. (Tipex ecen.) Kutoibl ME€H OHBIH CHIPTKBI OOITIHIH KOOEHTIHIIC]
YKaHaMaHbBIH KBaJpaThiHa TeH. OCHIHBI JQJICIICHICD.

Hlewyi. O opTanmbIKThI MIEHOEPIH CBHIPTBIHIAFBI B HYKTE apKbUlbl BE
kutomibl, BC sxoHe BD >xanamanap xypriziirex nemik (1-cyper).

BC? = BE - BA exenin nonengeiimis. Byn ymin tik6ypsuutel BOC (LC= 90°)
YIOYpBIIIBIH KapacTeipaiiblk. bynan ITudarop teope-
MachiHa opaii: BC? = BO*- 0C?.

byn rennikke BO=BA+AO=BA+R xone OC=R
OenriniepiH KOWbIN, maiga OONFaH TEHMIKTIH MIIIHIH
aJIMacCThIPaMBbI3:

2=(BA+R)*-R* = BC?> =BA> +2BA-R+ R* - R* =
= BC?> = BA* +2BA-R = BC? = BA-(BA+2R) =
= BC? = BA- BE

biznen ocwiHbI Aoen ey Tajgan eTuUIreH ei.

1. Kex:kuek manJibl YFbIM.

AJIBICTBI KOpY YIIIIH €HIKiM, eITHOpCE KEAepri KeNTIPMEUTIH allbIK KepIe
TYpBIN, COHAay KO3 YIIblHA KaparaHbIHIA, CE€H ©3i1HI1 OeiiHe xepiiH OeTiHme
(TeHi3niH OeTiHfE) TYpBIIl, ACHAHMEH acTachlll KCTKCHJICH, OfaH aphl Kapaif
CIITeHE S>KOKTall KOpIHEeTIH MIeHOepIiH OpTackIHIA TYpFaH/aM Ce3iHeCiH.
byn — xexxwuek (ropm3oHT). KekKHeK CHI3BIFBI ©31H CIIKAIIAH YCTATMaNIbI:
CeH OFaH >KaKbIHJaraH CaiblH, 01 CeHeH aybicTail Oepeni. OraH elIKaliaH
Oapa anmalchiH, Olpak, COFaH KapaMacTaH, OJ IIBIH MOHIHAE Oap. OpoOip
OakpuTay HYKTECI YIIIH COJ apajaH TYpPBINT KaparaHbIHAA >KepAiH OCTiH Kepe
anaTblH Oenrim Oip mekapa Oap *oHE ON IIEKapaHbIH allblC-)KaKbIH/IBIFbIH
ecenTey KublH eMec. Kexxknekke OalIaHbICThI T€OMETPHUSIIBIK KAThIHACTAP/IbI
TyciHy yuriH JKep mapeiabiy O6enriti Oip Oenirin OeliHenelTiH 1-cyperke (sSku
2-cypetke) xyrinemi3. KepmeH BA OwikTikTeri B HYKTelne OaKbLIAyIIBIHBIH
ke31 opHanacanel. Con Oakputaymisl Olp OpBIHIA TYPBIT, ©3iHIH alHaja-
TOHIPETIH KaHIIAJBIKTHI y3aKTaH kepe amanbi? Kepy coymeci XKepain Oetine
cokThiFbicaThil C xoHe D 1-cyper) sxu C (2-cypeT) HyKTejepre ACiiH eKeHi
aHbIK: of1aH apine XKep kepy coynecineH ToMmeHae Oonaasl. by HykTenep ((koHe
DAC noraceiHna sxaTkaH esre HykTenep zae) JKepaix OeTi kepiHeTiH OeiriHig
IIeKapachlH OelHeNel i, SFHI KOKXKHEK CBhI3BIFBIH JKacaillbl. bakpuiayiibira
HaK COJI XKepJie KOK >KY31 KEPMEH TYTaChIN KeTKeH IeH OOJIBIT KOpiHedl, OUTKeH1
OakpuTaymibl OyJ1 HYKTenepae Oip Me3TUIAiH 631HAe opi acmaHbl, dpi JKepiAeri
HOpcenep/l Kopei.

2. Kex:KneKkTiH y3aKThIFbI.
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Kexoknek ChI3BIFBI OaKbLIAYIIBIIAH KaHAAl KAIIBIKTBIKTa Oonanbl? bbl-
Jaifma aTKaHzaa, Teric xkepnae 013 opTachiHIa ©31Mi3II KepreH meHOep paamy-
CBIHBIH YJKEHIr KaHAai? bakbulaylIbIHbIH Kep OCTIHEH KOTeplIreH OWiKTIri
Oenrini Oosca, KOKKUEKTIH Y3aKThIFbI Kajail ecenresnemi?

Macene GakpuiayIIbIHBIH KO31HEH XKep/IiH OeTiHe TYCIpiireH xaHnama (2-cy-
peT) BC KHMIONIBIHBIH Y3BIHJBIFBIH TaOyFa Oapsin Tipenenl. 1-ecenteH Oenriii
OosFaHbIHIAM, JKaHAMAHBIH KBAJPaThl KHIOMIBIHBIH CBHIPTKBI Kecinmici BA=h
MICH KHMIOUIBIHBIH OApibIK Y3bIHIBIFbIHA, sFHH BE=h+2R -niy xebeiitinmicine
TeH: d’ =(h+2R)-h, Oyuna R — XKepain paxuycsl, BC=d — Gakpuiaymbira
KOPIHETIH €H y3aK KalbIKThIK. bakputaymibl Ke3iHiH xkepaeH kerepinyi JKepaiH
nuametpine (2R-re) KaparaHa eTe-MOTe MIaFbIH, MOCEJICH, YIIaKThIH €H YKOFa-
pel ketepity OwuikTiri XKep mapsl auamerpidiy mamamen 0,001 yrieciH raHa
Kypaiael. Onmaii skarmaiina 2R+h=~ 2R nmen amyra Gomanel. Ouma dopmysia

OYpPBIHFBIIAH [a OHANbIpaK Gomamsl: d2 = 2Rh-
JleMek, KOKKHEKTIH Y3aKThIFbIH ©Te OHaill (popmyna OoiibiHIa Tabyra 0o-

nanel: d =~2Rh, Oyuma: R — Xep mrapeiasi paanycel (mmamamer 6400 km
HeMmece, aHbIFbIparbl, 6371 kM), » — KepaiH OeTiHeH OakbUIAyIlbl KOTEPLITeH
OMIKTIK, /6400 = 80, oHIa (opMyaa TOMEHJETiAeH KopiHiCKe e OOIybl MyM-

Kin: d =802k = 113h OYHIaFbl A MIHICTTI TYpA€ KUJIOMETPIiH OeiKTepi
OoiibIHIIIa ®PHEKTETYTEe THIC.

2-ecemn. XXepnen 10 kM OmikTiKTE YIIBIT Oapa
JKaTKaH VIIaKTaH KaHJall KallbIKTHIKTHI KOpyre @
6omaner? (Kepain paauycsl mamamen 6370 k. )

Llewyi. OA=R=6370km, AB=h=10xm.
BC=d HbI TabambI3 (2-cyper). Kuroibl MEH OHBIH
CBIPTKBI OOMiriHiH KOOCUTIH/ICI KaHAMaHBIH KBa-
JpaTbiHa TEH eKeHIriH OleciHaep, SFHu

d* =(h+2R)-h Hemece
d?=(10+2-6370)- 10 = 127 500,

OyiaH:
d =~127500 = +/51-2500 = 5051 =
=50-7,141 = 357,05 = 360 (xm).
Kayaowvr: = 360 km.
3-ecemn. Xepzaen 4 kM OUIKTIKKE KOTEPLUITEeH dye MIapblHAH KaH/1ail KAlIbIKThIK-
ThI Kepyre Oonaiel? XKepaix paauycs! mamame 6370 km.  Kayaodwvi: <~ 225,8 xm.
4-ecen. KaBkazgarel Dap0pyc IBIHBI TeHI3 AeHreiiHeH ~5600 M (aHBIFBI
5642 M) OumikTikre opHanmackaH. OChl MIBIHHAH KaHAal KalIBIKTBIKTHI KOpyre
6onaap1? Kepain paanycel mamamed 6370 kM. Kayaowvr: =270 xm.
Eckepty! JKozapwioa wewineen ecenmepoe KeKiCuekmiy Y3aKmvleblHd acep enie-
min usuxaneiy cebenuwiapmmapovl eckepmedix. Koxowcuekmin y3aKmoiebl Konmeeeu
cebenwapmmapea batiianvicmsl mypoe 0ipa3s keberoi Hemece a3arbl MYMKIH.
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C{ YIIBYPHIITHIH FAKAWUBII HYKTEJIEPI )j

Y mOyphIITHIH TOPT FasKalbIll HYKTECIH KapacThIPabIK.

1. YiuOypbim OHiKTiKTepiHiH KHBLIBICY HYKTECI.
1-Teopema.

Y moypsIThiH OUiKTIKTEP] (IKU 0IaPABIH KATFACHI) 0ip HYKTele KMbLIBICAIbI.

@ C A Ilonenoey. AD, BF xone CE — ABC ym0Oy-
! | peibiHbH OuikTikTepi (1-a cypet). YmOypsii-

2 E D TBIH TeOesnepi apKbLIbl Kapama-Kapchl KaTKaH Ka-
ObIprajlapblHa TapajieNb Ty3yJep JKyprisim, Ka-

A = B obipranapsl  ABC  ymOyphIIIBIHBIH ~ OUiKTIKTepiHE

neprnenauKynsap Oonarbin xaHa A B,C, ymOypsI-
wbH canambis. JKacamyena opaif, CBCA ixana
B,ABC TteprOyprimrapsl — mapajuienorpamm, Oy-
naH ClA: BC xomne BC:ABl €KEH1 KeJIiN MIBIFaIb.
Jlemexk, A HYKTEC] — BlCl KHIOIIBIHBIH opTackl. Hak
COJI CUSIKTBI B HyKTecl — AlC1 nig opracer, an C
Gonca A B, iH opTacel eKeHi 1onesaeHel.

Coubiven AD, BF xonme CE OwmikTikrepi
A B,C, YWOyphINIBIHEIH OpTa MEPIEHUKYIAPBIH-
;[a )KaTaI[LI Jlemex, omap Oip HYKTeIE KHUBLIbICA-
JTBL. YH_I6¥pBILHTLIH 6H1KT1KTep1H1H KHUBLIBICTIAY bl
Ja MYMKIHIITIH aran eTemi3. Jloram OyphIIITHI
YIIOYPBIITEIH OWIKTIKTEPl OJIAPABIH JKaJFachlHIA
Olp HYKTEIe KHUBbLIbICAIbI, OipaK OWIKTIKTEPIIH 631
KubLUIbICTIANIBI (1 — 6 cyper).

YmOypsiin OMIKTIKTEpiHIH (HEMece Oap/IblH
JKAIIFAChIHBIH) KUBUIBICY HYKTECI OHBIH Opmoopma-
Jbl2bl JICTI T€ aTalajibl.

A D B Ecen. YmOypbim KaObIpradapbIHbIH KaHCHICHI
OpPTOOPTAJIBIKKA JKaKbIH OpHATacKaH?

Hlewyi. ABC ymbypsimbiaaa AC>BC 6oncbia (2-cypeT). YmOyphIIIThIH
CD Owmiktiri ymin AD>BD Ttenciznik Oomagsl. emek, ZACD> ZBCD
TEHCI3IrHIH OpBIHIANYBIH NaiinanaHnaMbi3. by — OMIKTIKTIH HYKTeJepi coi
TOOE/IEH MIBIFAThIH KaObIpFalapAblH €H KIIIICIHE JKaKbIH OpHAJIACKAHBIH O1J1-
nipeni. JleMek, yImOyphIITEIH OPTOOPTANIBIFBI Killll KAOBIpFara Tasy opHajaca-
JBL.

2. YIOypsIl MeTHaHATAPBIHBIH KHBLIBICY HYKTECI.

2-Teopema.

YmoypbINITHIH MeUAHAIAPHI 6ip HYKTele KUbLILICA/IBI JKIHE OYJI HYKTe/e
ToOecineH 0acram ecenrerenae 2 : 1 KareIHACKIHAA 00TiHeTi.
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anenoey. ABC ymbypobiubinga AA,, BB, xone CC,
MeAraHanap Kyprisuires nemik (3-cyper). Onapasie Oipep
O nyxkrene kubuibicatbinbil koHEe AO:OA =BO:0B,=C
O:0C, =2:1 GonaTbIHbIH JJIENACHMI3.

O - AA, xone CC, MennaHanapbiHbIH KMbUIBICY HYK-
teci, D xone E coiikecinme AO >xone CO KurombLIapsi-
HpIH oprackl Goncei. C A, kurombl  ABC ymiOypsiimb-
HBIH OPTa CHI3BIFBI )KOHE YIIOYPHIIITHIH OPTa CHI3bIFBIHBIH
kacuerrepine opait: C A ||AC, C A =0,5AC. Bynan Thic
DE-AOC ymoOypbIIbIHBIH OpTa CBI3BIFBI KOHE COM Ka-
cuetke opaii: DE||AC,DE=0,5AC. Jlemex, DC A E Tepr-
OYpPBIIIBIHBIH €K1 KaObIpFachl mapaiienb xoHe TeH. Co-
upiven DC A E — napannenorpamm, onsin DA, xone CE
JaroHaIbIapbl KMBUIBICY HYKTECIHAE TEH eKire OesiHet.
Hemex, AD=DO=0A,CE=EO=0C,, saruu AA xoHe
CC, mennananap O Hykrene 2 : 1 KaTbiHacTa GosiHes.

Hak com cusKTBI yImiHII BBl MeauaHa — AA1 JKOHE
CC, MeauaHamap/bIH OpKANCHICBIMEH KHBLIBICY HYKTECIH-
ne 2:1 xarbiHachiHAA OeJiHeTiHI JdiesnaeHeal. Opoip MeauaHa yIiH OyHJai
OeiHy OipbIHFall )KOHE YIII MeAraHa Oip HYKTe/Ie KHBUIBICAIbI.

YmOypslin MenaHaaapbIiHbIH KUBLUIBICY HYKTEC] YyeHmpouo HEMECe aybip-
JIbIK Opmanvlebl J1en Te aiTbuiafbl. byHnail araymapiasl TOMEHJIEri Taxipuoe
apKBUIBI TEKCEPINl KOPIHAEp: KapTOH Kara3/laH epiKTi YIIOYPHIII KU aJIbIHIAD
’KOHE OHBIH ME€JMaHalapblH JKYPri3iHAep, COJaH COH HMHEHI SIKU OTKIpP YIITHI
KaJamJIbl MelMaHanap/blH KUBbUIBICY HYKTECIHE KOMBIN, Tele-TeHIIKTe yCTayFa
opekeT xacanaap (4-cyper).

3. YOypsii 6McceKTpHcalapbIHbIH KMBLIBICY HYKTECI.

3-Teopema.

YmoOypsIITHIH YII OMCCEKTPHCACHI O0ip HYKTele KHUBLIbICAIbI.

onendey. ABC ymOypeilibiHbH — AA,
KoHe BB, OuccekTpucamapbl KHbLIBICKAaH
HykTeciH O-meH Oenrineiik. On HyKTeaeH
colikecinme AB, BC xone CA Ty3ynepiHe
OK, OL xone OM mnepneHauKymspiIapbH
xyprizemi3z (5-cyper). bisre Oenrimi Oon-
FaHBIHAAW, OYphIIl  OMCCEKTPUCACHIHBIH
€pIKTI HYKTeCiHeH OypbIlmr  KaObIpraa-
pbIHA JeifiHr KalblKThIKTap TeH. COHBIH
Herizinge OK=0K >xone OK=OL. Connsikran ON=OL, ssrau O nykre ACB
OypbIITHIH KaObIpragapblHaH TEH allbICTal/Ibl JKHE, JeMeK, con Oypeimbin CC,
ouccekrpucachiaaa xarapl. bynan ABC ymOyphIIbIHBIH YIII OUCCEKTPUCACH A
O HYKTeqe KMbUIBICATBIHBI KEITIT IBIFaIbl. Teopema JToeraeH Il

4. YuOypsolim opra neprneHuKy/JIsipiapblHbIH KUBLIBICY HYKTECI.

147




4-Teopema.

Ymoypeim KaObIpFaiapbiHBIH OPTa NepHeHAMKYJsApJapbl 0ip HykTene
KHBLIBICA/BI.

Ilonenoey. AABC Oepinren (6-cyper).
OwnbiH 4B xone BC KaObIpramapbiHa M 5koHE N
opTa MepreHAUKYIIpIapbiH Kyprizemis. Onap
Oipep O HyKTene KUBLIbICAIbl (KHIOIIBI TY3Y-
Jepre NEepreHANKYISAp TY3ylep KUbLIBICAIbI).
bizre Oenrini OonraHBIHIAN, KHUIOMIBI OpTa
NEPIEHIUKYISIPBIHBIH €PIKTI HYKTE€CIHEH KH-
IOIIBIHBIH TeOenepine JeHiHTT KalIbIKTHIKTap
teH. Oceiran opait, O4 = OB (1) xone OB

= OC (2) 6onanspl. (1) men (2) TeHAiKTepACH
tabambiz: OA4 = OC. Jlemek, AC xaObIpFraHbIH OpTa MEepIEeHAUKYIApsl p ne O
nykreneH oteni. ConbiMeH, O HykTe AABC-HBIH yIII TOOECIHEH 1€ TCHCH aJTbl-
craral 6omanel: OA = OB = OC. bynan AABC-HbIH KaObIpFajgapblHa KYpri3iji-
TeH YLl m, n JKSHE P opTa NmepneHauKyispiapbl O HYKTEAE KUbUIBICATHIHBI

KEJIII MIBbIFabL.

<[

%/ Cypammap, ecenmep JcoHe mancolpmaiap

Teopema nmomnenaeH .

71 YmOypelmThiH ~ OMIKTIKTEpl SpKalllaH KubLIbica Oepe me?

2) YmOyphIITHIH Hellle FaKalbll HYKTeCiH Oinecinaep? Onapapl araHgap.

2. TeH KaObIprasbl YIIOYPHIIITHIH Fa)KalbIll HYKTEJIEpl Kallaii opHaJIacKaH?

3. Erep ymOypeimra exki meamana TeH Oojca, OHZIa
onap TeH OyHipii 6omaasl. OCBIHBI T9TEICHIED.
Ulewyi. ABC ymOypemsiHma AD sxone CE menma-
Hayapbl TeH, onap O HykTene KUBUIBICCHIH AETIK
(7-cypet). AOE xone COD ymOypbimrapbiH Kapac-
TeIpaiibik. O HykTe e3apa TeH AD xone CE wmemma-
HaJIApbIHBIH OpKachichiH 2 : 1 KarbiHacTa Oeei.
Congsikran AO=CO, EO=DO 6011am>1 bynan TbIC
BepTHKanb Oypbrrap Oomranbl ymin: ZAOE=2COD.
I[eMeK YIOyphITap TEHAIriHiH OipiHii Gerricite

@

B

A

C

opait: AAOE=ACOD. bynan, AE=CD exkeHni kenin msraapl. by Karombuap,
MeIaHaHbIH aHBIKTaMackIHa opai, AB xaoHe CB KaObIpFranap/IblH jKapThIChIHA
TeH. Jlemek, AB = CB, sran ABC ymOypsiis! TeH Oyilipii exeH. bisnen ochl-

HBI JIQJICTI/ICY TaJlar €TUITeH efIi.

4. Ten Oyiipai YIIOYPHIIITHIH TOPT FaKaWbIll HYKTECI Oip Ty3yamiH OOWBIHIA

OpHaJlacKaHbIH Jajenaenaep. O Kacel Ty3y 60J1an51‘7

5. YmOypslur MeiaHaIapbIHBIH KHBLTBICY HYKTECI OPTOOPTaNbIKICH OeTre-6er

Tyceal. bepiireH yuOyphIThIH TeH KaObIPFaslbl €KCHIH JQNICIICHICD.

6. YmOypsiuThiH TeOeCi OMIKTIKTEPiHIH KMBIIBICKAH HYKTECI 00Iybl MyMKiH Oe?
7. YOypblll MeJMaHaNIapbIHbIH KUBUIBICY HYKTECI MeuaHaIapbIH OipiH aibIp-
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( 61-62. S-BAKBIJIAY ’K¥YMBICBI. KATEJTEPMEH XKYMBIC )}

1.

2.

AB — O opranbikThl meHOepnain auamerpi. Erep O4 = OC = AC 6onca, BCO
OYpPBIIITHI TAOBIHAD.

1) lllen6ep ceipThIHAa OEpiireH HYKTEACH IMeHOep HYKTENepiHe NeHiHT1 eH
YJIKEH KOHE €H Killll KalIbIKThIKTap colikeciHmie 50 cM-re xoHe 20 cMm-Te
TeH. bepinren menOepiH paauychiH TaObIHIAD.

2) Llenbep opranbiFbiHaH B HykTere neiiHri KamlbIKTBIK 3 cM-Te, al
paguyc 10 cM-re TeH. B HykTemeH mieHOepre ACHIHTI €H Killli kKOHE €H
YJIKeH KAIIBIKTBIKTHI TAOBIHIAP.

AB sxone AC Ty3ynepi O opransikthl ieHOepre B sxone C HykTenepinae
kanacaspl. Erep ZOAB = 30° sxone AB = 5 cm 6oica, BC-HbI TaObIHIAD.
[enGep 11:16 : 9 karpiHAChIHAA YIII JIOFaFa OOJIIHTEH JKOHE OOJiHY HYKTE-
aepi TyractelpputFad. [ladima OonFaH yIIOYphIl OYpBIITAPBIHBIH IIaMa-
JapbIH TaOBIHIAP.

5-TECT O3inai coiHan kop!

[llenGep opranbirpiHad B HykTere AeHiHTI KaIIBIKTBIK 5 cM-Te, paanyc 12 cM-re TeH.
B nykTeneH meHOepre IEHiHTI €H Killli )koHEe €H YJIKSH KalIBIKTBIKTBI TA0BIHIAP.
A)7cem, 17 eMm; B) 7 cm, 12 cvm; D) 5cMm, 7 eMm; E) 7 cm, 24 cm.
[lenbep ceipThiHAa OepiareH HYKTEIEH IIeHOEep HYKTeJepiHe ACUiHTI eH YJKeH
KOHE eH Kill KambIKThIKTap coiikecinme 30 cm-re xone 10 cMm-re TeH. bepinren
IeHOepAiH pagnyChlH TaOBIHIAP.

A) 20 cm; B) 10 cm; D) 15 em; E) 5 cm.

AB — O opranbiktel menOepain auamerpi. Erep O4 = OC = BC 6onca, CAO
OYpBILIBIH TaOBIHAAD.

A) 60°; B) 30°; D) 90°; E) 120°.

. Pammycer R-re TeH meHOepaeri HYKTEACH Y3BIHIBIKTAphI R-re TeH eki xopaa

KYprizini. Xopaanap apacklHIaFbl OYPHIIITH TaOBIHAAP.
A) 120°; B) 110°; D) 135°; E) 40°.

. IlenOepai KUATHIH €Ki Xopaa apacblHAarbl OypeimTapasiH Oipi 80°-ka TeH. Ochl

OypblIliKa chi0aimac OYpHIIITAPIbIH KOCHIH]IBICHIH TaOBIHIAP.

A) 200°; B) 90°; D) 100°; E) 160°.

[llenOep CHIPTHIHIAFBI HYKTEIEH IIeHOepre )kaHama xyprisinmren. Erep jkana-
MaJiap apachlHAAFel OyphI 72° Oornca, meHOep/IiH KaHaCy HYKTeJepi apachIH IaFbl
YJIKEH JOFaHbl TaObIHIAP.

A) 248°; B) 240°; D) 252°; E) 236°. a@h.
AFpUIIIBIH TiJTiH yHpeHeMi3! :R
Ilendep — circle Muametp — diameter
Xopaa — ¢ord OpraabIK Oypsiln — central angle
Paanyc — dius IllenGepre :xanama — tangent to thu circle
Hora — arc IHepnengukynsap — perpendicolar
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Aoya Baga Bysxanu 940 xbiisl XopacaH 0OJIBICTHIHBIH
lepar sxone Hwumamyp Kanamapbl apacklHAarbl by3kaH
= KajaceiHAa (kasipri TypikmeHcranHblH Kymika —Kamacel
P =\ TeHiperinne) tyburran. On barmarra OKbIFaH KOHE MIBIFAp-

D ) MAIIbUIBIKICH aifHATIBICKAH.

AbOyn Bado bymxkanunin «Konenepurinep reomer-
PUSUIBIK caiyiapiaH HeJeplai YHpeHylepi Kaxer» JereH
KiTaOBIHBIH OIpiHII >KOHE eKiHII Tapayiapbl CHI3FBINI TEH
nIeHOepChI3apAbIH (LUPKY/Ib) KOMETIMEH callylapra apHai-
raH. bi3 caran AOyn BadonblH meHOepiH OpTachiH Tady

_ ' ecebin KeaTipemis.

A0y Baga . y

By skammii «Eeep «ﬂ[?lj5epall-; opmacwl  Kanail ma6bl.ﬂaabl:?» oen

(940-998) cypaca, onvly anHaniacvinoa A scane B nykmenepodi bencinen, AB

Kawwlikmuimel, A men B nykmenepoi opma emin exi mey wenoep
canamors, onap C ocane D nyxmenepinoe Kuwvlivicaowt (1-cypem). CD coizvikmol
Jrcypeizemiz ocane onvl wenbepmen E oicone F nyxmenepinoe KuvlivicKanea Oetlin
cozamuls, cooan coy EF coizeixmol O nykmede mey exice bonemis. by ocagoaiioa
O nykme wieHbepOiy opmacel 60AAObLY.

AOyn Bagonsiy Oy Tocimi A sxoHe B HykTenepi opra eTim 10Fa ChI3bUIFaHIa,
ONapAbIH KUBUIBICKAH HYKTeJepiH TyracTeipymbl CD Ty3y OepinreH meHOepaiH
opTachl apKbUIbl OTiM, OHBIH AB XoprmacbiHa TepneHAMKYIsp OoJaThIHABIFBIHA
Herizgenred. Kazip Oy ecen TeMeHzerineil mienrineni: aitanblK, 0i3re oprachl
OenrinenbereH menOep OepiireH »oHE OHBIH OPTACHIH aHBIKTAy Tajam eTireH
(2-cyper).

A nykrenen Oy menoOepre AB skone AC sxaHamanapblH KYprizeMis, COHuai-
aK BAC OypbIITHIH OMCCEKTpUCAChIH canamMbl3. brccektprca menoepai D xone E
Hykrenepinze kusasl. DE-Hi TeH ekire Oescek, 6eniny Hykreci O meHOep iH opTach
oonanpl. Here? Hemece B nykrene AB jxaHamara TEpIICHIUKYJISIP JKYPri3cek, O
ouccexrpucansl O Hykrene kusbl. O HykTe meHOep oprackl 6omas? Here?

ConbiMen karap Adyn Bado ocel eHOeriH/Ie KapThl JOFaHbI TOJIBIK IIEHOSPTe
TOJNTHIPY, IeHOepre OHBIH THICKAPBICHIHJAFBI HYKTEACH jKaHama KYpri3y, IIeH-
Oepre OHBIH alfHaNachbIHIA KAaTKAH HYKTENEH jKaHama JKYPri3y CHSIKTBI caiy
ONiCTEpiH € YCHIHFaH.

S
J E Tapuxu maznymammap

( 1 1
A
E S, A 2 E
0
B
_ J J
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VI TAPAY.
KAUTAJIAY

8-CbIHBIIITA OTIVITEH TAKBIPBIIITAPIbI
KAWUTAJAYFA APHAJIFAH )KATTBIF YJIAP

10.
11.

12.

13.

14.

TepTOypbIITHIH YII CHIPTKbI OYpbIlIbl colikeciHme 142°, 22° xone 136°-
Ka TeH. Ocbl TOPTOYPHIIITHIH OYPHIIITAPbIH TaAOBIHIAD.

TepTOYpHIITHIH €H Killll KaOBIpFackl 7 CM-T€ TEH, 63re KaObIpFalapbIHBIH
OpKalChIChl OYPBIHFBICHIHA ColiKeC 4 cM-Te yiKeH. Ocbl TOPTOYPBILITHIH Ie-
pUMETpiH TaOBIHIAP.

TikOyphIITH TpanenusHbIH CYHip Oypbiuibl 45-ka TeH. Kimni Oyilip KaObip-
Facbl MeH Kim TabaHbl 24 cMm-re TeH. Ochbl TpaneuusHblH YJIKeH TaOaHbIH
TaOBIHIAD.

Ten OyHipii YIIOYpBIITEIH KaObIpranapsl: 1) 6 cMm, 5 cM xkoHE 5 cMm; 2)
24 cm, 15 cm xone 15 em;  3) 3,2 am, 20 cm sxaHe 20 cMm; 4) 22 cMm, 60
cM xoHe 60 cM. Ochl YIIOYPHIIITHIH ayJJaHbl MEH OYHip KaObIpFachIHA KYP-
ri3UIreH OMIKTIKTI TaOBIHAP.

. ABCD Tteptoypsimsiaaa: AB=CD, AD=BC, A 6ypsiibsl B OypeimibiHas yir

ece yikeH. Ocbl TOPTOYPHIIITHIH OYPHIITAPbIH TaObIHAAD.

. ABCD Ten Oytiipni Tpanenusiceiaaa BC=20 cm, AB=24 cm xone £D= 60°

6onca, ouslH AD TaGaHbIH TaOBIHIAP.

. ZABC na AE sxone BD — oOwuiktiktep AC=20 cm, BD=16 cm xoHe

BC=32cMm. AE-ni Tabbigmap.

. TikOypbITh! VIIOYPHIIITHIH aynanbl 168 cm?-ka TeH. Erep karerrepnin Oipeyi

eKIHIITICIHIH vl Oedirine TeH Oosica, yIIOYPBIIITHIH KaTeTTepiH TaObIHaap.

. YmOypeIuteiH aynansl 24 cm?. YmoOypslThiH 16 cM-Te TeH KaObIpFachiHa

KYpri3iireH OWiKTIKTI TaOBIHIAD.

ABCD pomo6sich Oepinren AC sxone BD auaronambmapsr coiikecinmre 30
cM-Te JkoHe 12 cM-re TeH. PoMOBIHBIH ayaHbIH TaOBIHIAD.

Y11 kaObIprachl OOMBIHINIA YIIOYPBIIITHIH ayJaHblH TaObIHAAP:

1)15,15,18; 2)39,42,45; 3)4,13,15; 4)29,25,6.
ABC ywdypsibinna BC = 34 cm. BC xutombHbIH opTackiHan AC Ty3yi-
He xyprizinren EF nepnennukyinsip AC KaOblpranbl AF = 25 CM-JIIK JKoHE
I'C = 15 cm-nik kutoubiiapra Oeneni. ABC yOyphIIBIHBIH aydaHbIH Ta-
OBIHIAP.

PoMObIHBIH quaroHanbaapel 18 1M xoHe 24 am. Ockl pOMOBIHBIH TEPUMETPI
MEH TapaJuieNb KaIbIpFaiapbl OPTAChIHIAFbI KAIIBIKTHIKTHI TAOBIHIAP.

Ten Oyiipni TpameuusiHblH OMIKTIri OyHip KaObIpFachlHaH €Ki ece Killi.
TpanenusHbIH OypBIIITApBIH TaOBIHIAD.
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15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.
26.
217.

28.

29.

30.

Ten KaOBIpFaibl YIIOYPHIITHIH €PIKTI HYKTECIHEH KaObIpFaiapbiHa JeHiHT1
KaILIBIKTBIKTAP/AbIH KOCBIHJIBICHI TYPaKThI (O1pieit) )koHe ol YIIOYPHIIITHIH
ouikririne TeH. OCBIHBI JONEICHIED.

[lenbepnin A, B xone C wHykTenepi onel: 1) 14:6:4; 2) 13 :12:
5; 3) 17 :10: 9 xarsiHachIHIAFBI HoFanapra Oeneni. 4, B xone C HYK-
TEeJIEpJCH >KaHamajap >Kypri3uiin, Oip-OipiMeH KHMBUIBICKAHIIA CO3BIICHIH.
[Naiina Gonran ymOypheIITHIH OYpHIITaphIH TaOBIHIAD.

Tix TeprOypeiTeiH 60itbl 30 %-ra aprThIphUIca >koHE eHi 30 %-ra
a3aThIICa, OHBIH ayJaHbl Kajail e3repemi?

Erep ymoOypeiutsiy Tabansl 20 % y3apTbuibin, Ouiktiri 20 % KbeicKap-
ThIJICA, OHBIH ayJJaHbl Kayail esrepeai?

Tik TepTOYphIITHIH aynaHbl 540 cM?, €Ki KaObIpFaChIHBIH KaThIHACKHI 3 : 5
KaTbIHAChIHAali. OCHI TIK TOPTOYPHIIITHIH TEPUMETPIH TaOBIHIAD.
[Mapannenorpamubiy aygansl 24 cm?-ka TeH. Erep Oumikrtikrepi 3 cm-re
xoHe 4 cM-re TeH 0oJica, OHBIH epUMETpPi KaHJai 001aThIHBIH TaObIHIAD.
Bbipep ABCD mnapamnnenorpaMblt canbiHaap. Bekropnapbia xacanaap:

1) AB+BC;  2) AD+DC; 3) AB—AD; 4) DB- DA.

Erep: 1) A(0; 1), B(1; 0); 2) A(=2; 1), B(—4; 3) 6onca, AB BEKTOPBIHBIH KO-
OpAMHATAJIapbl Here TeH 0oaabl?

ABC lm6¥pLIHJLIHI[a AA, — mennana, O — AA -IiH OpTackL. BO BEKTOPBIH
d = BA sxone b = BC BeKTOpIap apKbUIbl OPHEKTEHJIED.

ABCD mnapasuienorpaMbIHbIH AHaroHaibaapbl O HYKTEIE KUbUIbICANbI, P

nykre — OB-ubiH opracel. AP Bexropasr AB = G wone AC = b Bexropnap
apKbUIbI ©PHEKTEHIEP.

240°-TpIK JOFaHBIH TOOENEpPIHEH KYPri3UIreH >kaHamayap KUbUIBICKAHIIA
xKanracTelpbUIFad. OnapablH apachlHIaFrbl OYpHIITHI TAOBIHIAD.
[TapamnenorpaMHBIH OYPBIIITAPBIHBIH Oipi ekiHmmiciHeH 4 ece yiakeH. Ocbl
napasieIorpaMHbIH YJIKEH OYpBILIBbIH TaOBIHAAP.

Tix TepTOYpHIITHIH aygaHbl 288 cM?, €Ki KaOBIPFAaChIHBIH KaTbhIHACHl | :
2-re TeH. OCBI TIK TOPTOYPHIIITHIH IEPUMETPIH TaOBIHAAP.
[MapanmenorpaMHbIH KaObIpraapblHBIH OipiHE KYPTri3iireH OWIKTIri cou
KaObIpraman ym ece kimi. [lapammenorpamubiy aymansl 48 cm?. Ocbl
KaOBIpFa MEH OWIKTIKTI TaOBIHAP.

KBaaparteiH aymanbel 16 cm?. Erep: 1) oHbIH OapiblK KaObIpFajapblH €Ki
ece KbICKapTcak; 2) OHBIH OapiblK KaObIpFalapblH YII €ce Y3apTCak,
KBaJIpaTThIH ayJaHbl Kanail earepeni?

Erep: 1) 1) A(7; =5), B(—9; —3); 2) A(=S8; 2), B(—12; —4); 2) A(8; —1),
B(—16; —11) Gonca, AB xutombIHbIH opTackl — C HYKTEHIH KOOp/AHWHAaTala-
PBIH TaOBIHAAP.
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KOPBITBIH/IbI BAKBIJIAY )K¥MbICBI.
KATEJIEP BOUBIHIIA KYMBIC

1. Tix TeptOypeiuTHIH Kimi KaObipracel 10 cMm-re TeH, an aumaroHaibaapbl 60°-ThIK
OypBII aCThIH 1A KUbLIBICA BI. OChI TiK TOPTOYPHIIITHIH JUArOHAIbIaPbIH TaObIHIAP.

2. YwOypsitelH KaObipramapsl 11 cM, 7 cM xoHe 10 cm-re TeH. bepinren
YIIOYPBIIITBIH OpTa ChI3BIKTApbIHAH Taiaa OoiFaH YIIOYPBITHIH IEpHU-
METpiH TaObIHAAP.

3. YwoOypsutelH Kabbipranapsl 21 cm, 72 cMm xkoHe 75 cMm-re TeH. Ochl
YIIOYPBIIITHIH ayAaHbIH TaObIHJIAD.

4. llenOepre CBHIPTKBI HYKTEIEH JKYPTi3UIT€H €Ki >KaHama apachIHAAFbl
Oypsitn 75°-ka TeH. Ochl )kaHaMaHbIH KaObIpFajapblH ©31HE KAMTHIN aJiFaH
JOFaapbl TaObIHIAN. )

5. a(2;-3) xone b(-2;-3) Bekropiap OepiireH. m =d—2b BEKTOP/IbIH
KOOpAMHATAIAPbIH TaObIHAAD.

6-TECT Osinai chiHan kep!

1. TeptOypeimTelH OypeimiTapsl ©3apa 3 : S : 4 : 6 KaTblHACBIH/A.
TepTOYpHIITHIH Killli OypEIIITApBIH TAOBIHIAD.

A) 80°; B) 30°; D) 60°; E) 40°.
2. JleHec TOPTOYPHIIITHIH AHArOHAIbIAPBIHBIH TOOESCI OHBI HEellle YIIOYPHITITKA
Oemnemi? A) 4; B) 5; D) 6; E) 8.

3. Tik TepTOYpHIITHIH €HI 5 cM-Te TeH, al OO0ibl ofaH 7 cM-Te apThiK. Tik
TOPTOYPHIITHIH IEPUMETPiH TaObIHIAD.

A) 32 cm; B) 34 cwm; D) 24 cwm; E) 26 cm.

4. OpOip 1mki Oypeimel  162° 6osFan 1eHeC KOOYPHIIITHIH HEIlIe KAOBIPFachl
6ap?
A)18; B) 20; D) 15; E)12.

5. ITapannenorpaMHbIH €Ki KaOBIPFACHIHBIH KATBIHACKI 3 : 7-T€, aJl OHBIH TEPH-
metpi 18 cM-re TeH. Ochbl napauieaorpaMHbIH Killli KaObIpFachlH TaOBIHIAP.
A) 2,7 cm; b) 3.4 cm; d) 5.4 cwm; E) 4,5 cm.

6. Tik TepTOyphII mmiHIHACTI adaHHBIH eHi 32 M. Erep anaHHbIH aymgaHbl 2
rexTap 0osca, OHbIH Y3bIH/IBIFbI Hellle MeTp 0osajbl?

A) 610 m; B) 615 m; D) 625 wm; E) 630 m.

7. PoMOBIHBIH OHWIKTITI 5 CM-Te, TUaroHalbIapbIHBIH KeOenTiHaici 80 cMm?-Ka
TeH. OHBIH MEPUMETPiH TaObIHAAP.

A) 32 cwm; B) 16 cwm; D) 24 cwm; E) 28 cm.

8. a(2; —3) xome b (—2; —3) BekrOp OEPUIreH. ) = —G+2bh BEKTOPIBIH
KOOpAMHATAIAPbIH TaObIHAAD.

A) (=6;-3); B)(=3;6);  D)(-2:-9);  E)(2Z-3).

9. @(3; 2) xone b (0; —1) Bexrop OepinreH. 24 —4h BEKTOPHIHBIH MOIYJIiH
Tar. A) 10; B) 6; 0)8; D) 3.
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Kocbivma. Cyiiip OypsIIITHI TPUTOHOMETPUSIBIK PYHKIUAIAP MIH/IepiHiH KecTeci

I'pagycrap sina tga ctga cosa I'paxycrap
1°<a<45° | 1°<a<45° | 1°<a<45° | 1°<a<45°

1 ~0,0175 ~0,0175 ~ 57,290 ~0,9998 89

2 ~0,0349 ~0,0349 ~ 28,636 ~0,9994 88

3 ~0,0523 ~0,0524 ~ 19,081 ~0,9986 87

4 ~0,0698 ~0,0699 ~ 14,301 ~0,9976 86

5 ~0,0872 ~0,0875 ~ 11,430 ~0,9962 85

6 ~0,1045 ~0,1051 ~ 9,514 ~0,9945 84

7 ~0,1219 ~0,1228 ~ 8,144 ~0,9925 83

8 ~0,1392 ~ 0,1405 ~7,115 ~0,9903 82

9 ~0,1564 ~0,1584 ~ 6,314 ~0,9877 81
10 ~0,1736 ~0,1763 ~5,671 ~0,9848 80
11 ~0,1908 ~0,1944 ~ 5,145 ~0,9816 79
12 ~0,2079 ~0,2126 ~ 4,705 ~0,9781 78
13 ~0,2250 ~0,2309 ~ 4,331 =~ 0,9744 77
14 ~0,2419 ~0,2493 ~ 4,011 ~0,9703 76
15 ~0,2588 ~0,2679 ~ 3,732 ~0,9659 75
16 ~0,2756 ~0,2867 ~ 3,487 ~0,9613 74
17 ~0,2924 ~0,3057 ~3,271 ~0,9563 73
18 ~0,3090 ~0,3249 ~ 3,078 ~0,9511 72
19 ~0,3256 ~0,3443 ~ 2,904 ~ 0,9455 71
20 ~0,3420 ~0,3640 ~ 2,747 ~0,9397 70
21 ~0,3584 ~0,3839 =~ 2,605 ~0,9336 69
22 ~0,3746 ~ 0,4040 ~ 2475 ~0,9272 68
23 ~0,3907 ~ 0,4245 ~ 2,356 ~0,9205 67
24 ~ 0,4067 ~ 0,4452 = 2,246 ~0,9135 66
25 ~0,4226 ~ 0,4663 ~ 2,145 ~0,9063 65
26 ~ 0,4384 ~ 0,4877 ~ 2,050 ~0,8988 64
27 ~0,4540 ~0,5095 ~ 1,963 ~0,8910 63
28 ~0,4695 ~0,5317 ~ 1,881 ~0,8829 62
29 ~0,4848 ~0,5543 ~ 1,804 ~0,8746 61
30 0,5000 =0,5774 ~1,732 ~0,8660 60
31 ~0,5150 =~ 0,6009 ~ 1,664 ~0,8572 59
32 ~0,5299 ~0,6249 ~ 1,600 ~0,8480 58
33 ~0,5446 =~ 0,6494 ~ 1,540 ~0,8387 57
34 ~0,5592 ~0,6745 ~ 1,483 ~0,8290 56
35 ~0,5736 ~0,7002 ~1,428 ~0,8192 55
36 ~0,5878 ~0,7265 ~ 1,376 ~0,8090 54
37 ~0,6018 ~0,7536 ~1,327 ~0,7986 53
38 ~0,6157 ~0,7813 ~ 1,280 ~0,7880 52
39 ~0,6293 ~0,8098 ~1,235 ~0,7771 51
40 ~0,6428 ~0,8391 ~1,192 ~0,7660 50
41 ~0,6561 ~0,8693 ~ 1,150 ~0,7547 49
42 ~0,6691 ~ 0,9004 ~1,111 ~0,7431 48
43 ~0,6820 ~0,9325 ~1,072 ~0,7314 47
44 ~0,6947 ~0,9657 ~ 1,036 ~0,7193 46
45 ~0,7071 1,0000 1,000 ~0,7071 45

I'pagycrap cosa ctga tga sina I'pagycrap
45° <@<89° | 45°<u<89° | 45°<u<89° | 45°<u<89°
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KAYAIITAP

7-chIHBITITA OTUITeHaepai KaiiTaaay. 5. 9 oM. 7. 3 cm. 9. Ue, Ten. 10. 52°, 63°, 65°. 11. 60°. 13.
24°,72°, 84°, 14, YKok, kemin msIKmanasr. 18. 58°.

I Tapay. I-rakpipbin. 2. 1) n=8;2)n=11;3)n=24.4.60°.5. 1) n=12;2) n=36;3) n=40.6. n=8.
7.1)n=20;2)n=15;3)n=6.9. 1) n=24;2)n=8;3)n=5.10. 36°,72°,108°, 144°, 2-TaKpIphbIIL.
2.25,5¢cm, 50,5 em. 3. 1) 35°, 145°, 35°, 145°; 3) 85°, 105°, 85°, 105°. 4. P,, =20 cm; P, =24
cMm. 5. AB=DC=16 cm, AD=BC=4 cm. 3-Ttakpipbin. 2. 1) Uo, aypeic. 3. 32 cm. 7. 26 cM, srHH
28 cM. 8.45°,135°, 135°,45°.9. 26 cm, siran 28 cM. 4-TakpIpbin. 2. 1) 9cm; 2) 7em. 3. 12 eMm. 4.
AB=DC=4 cm, BC=AD=8 cm. 6. 1) 4+ 7 <12 — ymOypsIIIThIH TCHCI3AIr OPBIHAAIMAIBL; JKOK,
Ooutybl MyMKiH emec. 7. 7 cM, 14 cM, 7 cM, 14 cm. 5—6-TakbipbinTap. 2. 10cm. 3. BP=12 cm.
5.7 em. 6. 40°, 140°, 40°, 140°. 9. 12 cMm, 24 cm, 30 cm, 42 cm. 10. 64 cm. 12. 30 cm. 13. 32 cm.
7-8-rakpipbinTap. 3. 150°. 4. 23 cm. 6.27 cm, 11 em. 7. 20 cm, 14 em. 10. 90°, 90°, 100°, 80°.
12.70 cm. 9-takpipbin. 3. AC=5 cm. 4. OB, =3,2 cm, OB,=4,8 cm, OB, =6,4 cm. 6. 2) 19 cm. 8.
Xx=4.9.0B,=9 cm, OB,=13,5 cm, OB, =18 cm. 10-11-Trakpipeinrap. 2. 2,5 ¢M, 3,5 cm, 5,5 om.
4.22 cm, 10 em. 6.2) 15¢em. 9. 24 em, 12 em. 10. 3 com. 11. 30 cm, 10 em. 12. 12 cm.

IT Tapay. 15-TakpIpbIn. 2. a) cosa; 0) tga; B) sina; e) ctga. 4. a) Ua, efitkeni 0,98<1; 0) ok,

13’
teM :%, ctgh =—. 16-TakpIpbin. 2. a) Jlypeic, efiTkeni a=Csina; d) aypsic emMec, OHTKeHi

OHTKeHI v;:n,d) Ho, eiiTkeHi J5-2<1.5 ML= 24, MN=25. 6. smM— LOSMZ%,

a
=

el 3. WMo, eliTkeH1 TAHTEHCTIH MOHI Ke3 KelTiH OH caH O0omasl. 4. 1) 16 cm; 2) 50 cm. 6.
16cm. 7. 5 e, 8. 50 em. 17-rakpipbim. 2. 1) 13;2) 9; 3) 6,5. 3. 1) 40 em; 2) 100 em. 4. x =3 ;
y=+2.5. 1) 0,5; 2) 4\.5; 3) 0,8;4) 1,5. 18-takeipbin. 2. 1) XKok, eiitkeni 121-+49+£289; 2)
W, eiitkeni 32+ 1,6°=3,42, 11,56=11,56. 5. Exi merimi 6ap. 6. 1) Uo, eiitkeni 12>+352=37%

2)%O0K, efiTkeni 112+20%# 25% 7. 2 cm. 19-takpipsin. 1. 1)9,6cm, 9,6 cM, 8 cMm. 2. ﬁh 3.1
hb:%‘jg cM; 2) h =11,2 iv; 3) h,=6,72 em. 4. h=6‘/_ cMm. 5. h, _—J'_f Y :_ 7 cM.
7.k =%v‘rﬁ CM. 20—21-TaKLIpLIHTap 2.1 ﬁ’ 24, ”
tga. 7. 1) J_ N 2 9. 1) cosa = :2, tgo = IBS; Crgrx— .12, 1) sina; 2) cos’a. 14. 1)sin’a,;
2) sin*o. 22-TakpIpbii. 2. 1)X~40°; 2) Xx~14°; 3) x~34°; 4) X=74°.3. 1) sinB=0,6; cosB=0,8.

4.1)2;2) 1;3) 1. 5. 1)ctga 2)

5. cosA=0,5; ted = V3 . 7. 1) sina.=0,6; cosa.=0,8. 8. 1) sina; 2) cos’a. 23-rakpippim. 1. 1) 1,5;
3)0,5. 3. g,@ .4.12; 6. 5. 1) sin’a; 2) sina. 7. 2. 8. 1)0,5;2) 0,5; 3) 1. 24-rakpipbin. 1.
a)1)~0,0523; 2)=0,3584; 3)=0,7660; 4)=0,6428; ¢) 1) =5,671;2) =1,732; 3) =0,2679; 4)
=11,430. 2.b) 1) =425 2) =50° 3) =87° d) 1)=25% 2)=85%3) =10° 4.1.6.1)1;2)0.

7.1) = 0,9397 ; 4)=23,078. 8. X = 8°. 25-rakpipein. 1. 14 cum. 2.45°,45°,3, 4 =6.691: p~7.43];
B=48° 5. cosla 7.a=4cM; b =43 cm, B=60°. 26-rakpipbin. 1. b=9 cm, a=p=45° 2.c=12

cM, a=60°, f=30°.5.0. 7. =26 cm. 27-TakbIpbIN. 3. a=7cM, a=p=45° 4. a= 63 cm, b=6
oM, B=30°. 5.a=5cm (5-cyper); AC =213 cm, BC =313 cwm (6-cyper). 6. 168 em.

111 rapay. 31-rakpipbin. 3. 1) III Tokcan; 2) Il Tokcan; 3) IV tokcan; 4) I Tokcan. 4. 1) (—10;
-1);  2)(0;-5,5); 3) (2; 1). 5. B(-1; 5). 8. 1) D(3; 0); 2) D(4; 5). 32-33-TaksipbmmTap. 2. 1)
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10;2) 17;3) 13. 3. 1) x,= —2; X,= 6. 4. P=16. 5. 1) (x=7)2+(y— 11=25; 2) (x + 2)*+(y—3)*=1.
6.1) (2; 5), R=7;2) (-1; 5), R=2. 7. 1) C(3; -1), R=4; 2) C(0; —5), R=1. 8. 1) Ten 6yitipi. 9.
1) (X=9)2+(y—4)2=49; 2) (x+3)*+(y+47=4. 10. 1) C(7; -2), R=5; 2) C(4; 0), R=1. 11. 1) (5;

—12) xome (5; 12); 2) (—5; —12) xane (5; —12). 34-Takpipbin. 3. 1) 2x-y+5=0; 2) X+y-7=0; 3)

1
3x—2y+2=0.4.¢c=-3.5. ¢ =b =3.6.1)(0;-1,5) xone (-3; 0); 2) (0; 3) xone (4; 0); 3) (0; =5)
xome (2,5;0). 9. x +1=0, x—3y—8=0, x—y=0. 35-rakpipsin. 2. 1) DC 11T 4B; 2) A0 7T OC;
3) CB T\ AD xone DATL AD;5) DC = AB; 6) AO=0C ;7) DO = OB . 36-37-raKpipbinTap.

5. Wo, opsiHpanansl. 6. [A0|=16cm. 7. AB+BC =AD+DC = AC=AC . 9. AB=—b
. BC=-d+b, DA=d-b. 10, BF=-2d+bh, EC=-i+2b, EF=-a+bh, BC=-2i+2b

B

. 38-39-rakpIpbInTap. 4. @=—%5—%5 ; E:%& +b 5. 1) AC=CB; 2) AB=2CB; 3)
AC :—%ﬁ_ 7.1)(4;5);2) (—1;4);3) (0; 0). 8. 1) 25; 2) 5;3) 3. 9. 1) (1; -2); 2) (2m; 2n).
11. m=7.12. B(-2; —11). 40-Ttakpipbin. 2. 1) (=3; 4); 2) (-5; 12). 3. 1) (-4; 10); 2) (0; 2); 4) (4;
—10). 4. 1) (3; 6); 2) (55 3); 3) (4; -3). 5. 1)(6; 3); 2)(=6; 3); 3) (-2; 15). 6. 1) ¢(-4:-4); 2)

é(8;6)- 7.1) ¢(~12:6);2) ¢(=11;8).8.1) ¢(-2;-1); 2) ¢(2:~13). 41-rakpippin. 1. CC,=2. 2.
ﬁ=@+%@. 3.(5; 12). 4. B(5; 5), D(1; —1). 5. B(=5; 11). 8. TN:%@+@.

IV rapay. 45-rakpipbin. 2. 2) 0,0225 nm?; 5) 6,25 M2, 6. 1) 4 ece aptazsr; 2) 9 ece azasisl; 3) 28
cm?-re apransl. 11. 2) 3,6 nm; 3) 68 mym; 5) 80 am. 13. 359,12 mbIH kM%. 46—47-TakbIpbInTap. 2.
1) P=65,8 cm, S=87 cm?; 3) P=7,4 1M, S=3 am?. 4. S=5000 M>. 5. 1) P=126 cm, S=920 cm?. 8.
12 em. 9. 1) S=500 cm?; 2) a=12 em; 3) h =5 cm. 11. 1) 1,6 ece aprazsr; 2) 6,25 ece azasapl. 13.
2) 280 cm?; 4) 4,8 am?. 14. P=42 cm. 15. S=280 cm?. 48-Takpipbin. 2. 1) 14 cm?; 2) 150 cm?. 3.
4cem. 4.5:1.8.1)756 cm?; 2) 84 cm?; 3) 192 em?. 10. 60 cm. 11. 7,5 nm2. 49-50-TakbIpbinTap.
2.1)32cem. 3. 1) 512 em% 2) 1,62 nv?. 4. 12 em. 5. 5 em. 7. 1) 1,35 am?; 2) 180 cm?; 3) 8 cm?. 8.
1) 87 em?; 2) 14 cm. 10. 1) 0,58% kB. 6ipi. 11. 360 cm?. 12. 1) 2,45 am?; 2) 238 cm?; 3) 31,5 em?.
14.1) 1,44 M2 15. 1) 140 cm?. 51-Takeipbin. 1. 2125 xB. 6ipi. 2. (@+b)-c. 3. 144 cm? 5. 16 k8.
Oipm. 6. 1) 20,8 kMm; 2) 8 KM.

V rapay. 55-rakpipbin. 3. AB xone BD kutomsr. 4. 25 cm. 5. 1)R =5cm; 2) R<5cm; 3) R>5 ewm.
8. CD. 56-rakpipbin. 2. 1) llenbepiaep imKi kaFbIHAH KaHACA/bI; 2) OPTAK HYKTET KOK, Oipi
eKiHIIICiHIH iminge sxaragsl. 3. 1) 10 cMm; 2) 2 eM. 6. 1) 144°; 2) 96°; 3) 210°; 4) 200°; 5) 260°; 6)
306°; 7) 276°. 7. 1) 160°, 200°; 2) 80°, 280°. 8. 70°. 9. 1) 72°; 2) 60°; 3) 40°; 4) 36°; 5) 30°. 10.
1) 15,6 cm; 2) 21 cm; 3) 1,6 nm. 57-takeipbin. 3. AC=10 cm. 4. 1) LZACB=44°; 3) LZAEP=100°.
5.36°, 60°, 84°. 6. 1) 100° sirrm 80°; 2) 126° sirnm 54°. 7. ZBAC=20°. 8. 100°. 58-TakbIpsbiil. 3.
220°. 4. a) x=45°, b) x=30°; d) x=90°.5.30°. 6. 1) ZABC=20°; 2) ZABC=60°; 3) LABC=36°;
4) ZABC=54°;5) ZABC=36°.7.1) 100°,40°,40°. 8. 1) 144°; 2) 120°; 3) 40°; 4) 72°. 9. 1) 128°;
3) 76°. 59-takpipbin. 3. 4 cm. 6. 8 cm. 9. 10 cm. 11. 90°.

VI tapay. 1. 38°, 158°, 44°, 120°. 2. 52 cm. 3. 48 cm. 4. 1) 12 cm?; 4,8 cm; 2) 108 em?; 14,4 cm.
6.44cm. 7.10cm. 9.3 em. 10. 180 cm? 13. 60 mm, 14,4 mm. 14.30°, 150°, 150°, 30°. 17.9%

. 1 N 1 -
raasasael. 19.96 cm. 20. 28 em. 22. 1) (1;-1); 2) (=2; 2). 23. BO =5d +Zb 25. 60°. 26. 144°.
27.72 cem. 28. 12 em, 4 em. 29. 1) 4 cm*Ka azasisr; 2) 128 cm?-Te yIIFasipl.
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IMaiinananyra GepinreH OKyJIbIKTbIH
JKarmaiiblH KOpceTeTiH KecTe

OKyNBIK-
OKyIbIK- KYIIBIK ChIHBII
OKyIIBIHBIH . ChIHBII THI
Oky | ThIH maiimana- L KeTeK-
P/u arTkl, . KeTEKILICiHiH | TarChIpFaH- g
KbUIBL | HyFa OepiireH- IIiCiHiH
(haMUIIACHI . N KOJIbI JaFbl
JIeTi XaFnaibl . KOJIBI
KaFfaibl

ATl Il el Nl R

Iaiigananyra Oepinren OKYJBIK OKY KbLIbl ASKTAJIFAHIA KAWTADBIN TANCHIPHLIAIBI.
ZKorapeinarsl KecTeHi CHIHBIN JKeTEeKIIici ToMenaeri daranay
eJimemMepi Herizinae TOATHIPA/IbI:

Kana OKyJIBIKTBIH aJIFalll peT Naiiaianyra OeplIreH/eri xaraanbl

Kaxcsr Myka0a OyTiH, OKYJIBIKTBIH HEri3ri OeJiriHeH akblpaiMaraH.
Bapibik mapakTapbl 0ap, )KbIpThUIMaraH, OCTTepi NIMMaiiianOaraH.

Oprama Mykaba >KaHIIbUIFaH, a3/all ChI3bUIFaH, MICTTEPI MYXKIJITCH,
OKYJIBIKTBIH HETi3r'l OeJliriHeH axbIparaH xepiepi oap.
[Taiinananynibl )KarblHAH KaHAFaTTaHAPJIbIK KOHJIEITEH.
Kynbiaran, keiOip Oerrepi mMaiinanraH.

Hammap Myka0a ObUTFaHFaH, XKBIPTBUIFAH, HET13r1 OeJIiriHeH aKbIparaH
HeMece MYJIJIEM XKOK, Halllap KeHAeNreH. berrepi sKbIpThUIFaH,
napakTapbl JKeTicrieiii, o0aeH mumaiinanrad. OKYIbIK
KaJIIIbIHA KeNTipyre skapamaiibl.
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