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Asrebpa:

Omnpeenienne anrebpandeckoil apobu. OcHOBHBIE cBOiCTBA ajnredpandeckux jpobeit. [Ipuseenue
ajirebpanmvaeckux Jipobeii K obmemy 3Hamenarero. ClioXKeHne U BBIYUTaHNe ajredpandeckux npobeit
C OIMHAKOBBIMHU 3HaAMEHATE/IAMU, C PAa3HbIMHU 3HaMEHAaTE/JIAMM. yMHO)KeHI/Ie u JeJIeHue aﬂre6paI/Iqe—
ckux spobeit. Bo3semenne aarebpanteckoit 1podu B CTEIEHD.

Ompepenenne crenenn. CBoiicTBa creneneil. CTeNeHN ¢ OTPUIATEHLHBIM TOKA3aTEJIEM.
DOpMyJIbI COKPAIIEHHOTO YMHOXKEHHUS.

Ompenenenne kBagpaTHoro kKopust. CBoficTBa KBaaparHoro KopHsi. ['paduk dbyakmmn y = /x u ero
cBoiicTBa. BHeceHne MHOXKUTEJIST TI0J] 3HAK KOPHsI. BbIHECEHNe MHOXKUTEJIsT U3-T10J1 3HAKA KOPHSI.

Jluneitnas Gyukuus, ee onpeeienue u rpaduk (¢ mpuMepom).

Ompeesienne KBajpaTHOro TpexwieHa. Crnocobbl pa3IoXkKeHusT Ha MHOKUTETH. MeToIbl HaXokK e~
HUsI KOPHEll HEMoJIHOTO KBaIPaTHOTO ypaBHeHusl (1Ba BUa). AJITOPUTM HAXOXKIEHUsI KOpHEH depes
JUCKPUMUHAHT.

I'padux KBaapaTHIHON (QYHKIUHE U CIOCOOLI €ro IIOCTPOEHMS IS BHJOB Yy = ar’ + bx + c 1
y = (x — x0)? + yo. Hambosbinee n HammMenbIee 3HAYEHNE KBaJPATHIHOMN (DYHKIINN, TIPOMEKYTKH
BO3paCTaHUs.

T'eomeTpus:

IIpusnaku paBeHCTBa TPEyTrOJbHUKOB. IIpu3HAKN PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHUKOB.
Ompenestenne, CBONCTBA U MPU3HAKYN PABHOOEIPEHHOTO TPEYTOJbHUKA.

Oupeesienne napaJjuiesbHbIX IpaMbIX. Akcroma napasuiensaoctu (akcnoma Ocrporpagckoro). Teo-
peMa 0 HaKPECT JIEZKAINX, COOTBETCTBEHHBIX U OJJHOCTOPOHHUX yriiax. KoJjuinneapHbie yriibl.

Teopema 0 cymme yIyIOB TPEyrobHIKA. 1eopeMa O BHEITHEM yTJie TPeyTroJbHIKa. TeopeMa o cyMMe
YIJIOB BBIIYKJIOI'O MHOT'OYT'OJIbHUKA.

Ormpenesienne cpepneit guaun TpeyrosbauKa. CBoiicTBa W mpu3Haku cpeqHedt jmuuu. [Ipsmas u
obpatHas Teopema Paseca 1y paBHBIX OTPE3KOB.

Ornpesiesienne OKpyzkHOCTH. B3anmMHOe pacriosiokenne JIByX OKpy:KHOcTeil. B3anMuoe pacrosioxke-
HUe IPsAMOI B OKPYKHOCTH. Teopema O KacaTesJbHOMN.

OKpy>KHOCTB BIMCaHHAasi B yroJj. TeopeMa 0 KacaTeJbHBIX M3 OJHOW TOYKHU.
Oupenetenust xopipl u guamerpa. Csoiicta xop. CBOHCTBO paBHBIX XOP/I.
Buccektpuca, BbicoTa U IIPsIMOi yroJI KAK T€OMETPUIECKOE MECTO TOUEK.

Onpe,ueneHI/Ie BIIMCAHHOMN OKPY2KHOCTHU TPEYI'OJIbHUKA. HOCTpOeHI/Ie OeHTpa BIIMCAHHONI OKPY2KHO-
ctu. CpoiicTBO OTPE3KOB KaCaTeJIbHbIX JIJId BIIMCAHHON OKPY2KHOCTH.

OnpegeﬂeHHe BHEBIUCAHHON OKPY2KHOCTHU TPEYTOJIbHUKA. HOCTpoeHI/Ie OEeHTpa BHEBIUCAHHON OKDPYy2K-
voctu. CpoiicTBO OTPE3KOB KaCaTeJIbHbIX IJId BHEBIIMCAHHON OKPYZKHOCTH.
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JlpobHo-palmoHaIbHbIe ypPaBHEHUSI:

3, 4 _ 5o
r xz-—1 22-2x
3y—2 1 3y44
y o oy-2 y*-2
x—4+x—6:
r—5 x+5

1 1 6-u
2—x r—2 3r2-12
-3 1 5
v—12 y-1 yly-1)
3 7 10

y—2 y+2 y
x+3 xr—3 1

2—3 zx3 3

ypaBHeHI/IH, npunBoAuMbI€ K KBaJAPaTHbIM:
(x+3)°%—(z+1)°=56

223 — 22 -8z +4=0

(z +5)% = 25(x + 5)

(x —2)%(x — 3) = 12(z — 2)

2t + 222 -8=0

20" =192 +9=0

(-5 =3(@—5>-4=0

IIpn3naku paBeHCTBa TPEYTOJILHUKOB M CBOMCTBA PaBHOOEIPEHHOI'O Tpe-
yroJibHUKa:

Komxka CHUJUT Ha cepeJuHe JIECTHUIIbI, HpI/IC.HOHeHHOIU/I K CTeHe. KOHL[LI JIECCTHUIIbI HAYMHaIOT CKOJIb-
3UTH IO CTEHE U IIO0JIy. KakoBa TPaeKTOPpUA IBUXKCHUA KOIIIKK?

OcTpblil yros1 npsiMOyroJibHOTO Tpeyroybauka paseH 30°. Jlokakure, 9TO BBICOTA U MEJHAHA, I1PO-
BEJICHHBIE U3 BEPIIUHDLI IPAMOIO YIVIa, JEJAT ero Ha TPU PaBHBbIE YaCTH.

B npsimoyrosbHOM TpeyrosbHuKe ouH n3 yriioB pased 30°. JlokaxkuTe, YTO B 9TOM TPEYTOJIbHU-
Ke OTPE30K IIepIIeHIUKYJIsIpa, IIPOBEJIEHHOI0 K T'HIIOTEHY3€e Uepe3 ee CepeuHy JO IIepeCceveHus C
KATeTOM, BTPOe MeHbIIe OOJIBIIEr0 KaTeTa.

BricoTa mpsMOYyroIbHOrO TPEyTOJbHUKA, OIYIINEHHAsS Ha THIOTEHY3y, PaBHA 1, OJUH U3 OCTPBIX
yruioB paset 15°. Haiinure runorenysy.

B rpeyrosbauke A BC nposesenst meguanbt AA;, BBy, CCy u Bbicotet AAy, BBg, CCy. Jokaxkure,
qro jjmHa jJoManoii A1 BoCp A B1Co Ay paBHa nepumerpy Tpeyrosbauka ABC.

Ha karerax AC u BC npsimoyrosibaoro rpeyrosbanka ABC BHe ero nmocrpoenbl kBajiparst ACDE
u CBFK (Bepmusbl 000MX KBAJPATOB [IEPEUUCIEHDBI IPOTUB 4acoBoii crpesiku). VI3 Trouek E u F
Ha npsmyio AB onymiens nepuesaukyiaspsl EM u FN. Jokaxure, uro EM + FN = AB.

Ha karerax AC u BC npsimoyrosibaoro rpeyrosbinka ABC BHe ero nmocrpoenbl kBajiparst ACDE
u CBFK (BepuHbl 060uX KBaJIPATOB II€PEYHCIIEHBI IIPOTUB 4YacoBOil crpesiku), P — cepenuna
KD. Jokaxwure, uro CP L AB.

3
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IlapanieapHOCTh U CyMMa YTIJIOB TPeyTroJIbHUKA:

B npsamoyronbrom Tpeyronbauke A BC na runorenyse AB B3arsl Touku K u M, npuyem AK = AC
u BM = BC'. Haiigure yron MCK.

Ha croponax BC u CD xBagpara ABC D mocTpoeHbl BHEITHUM OOpPA30M MPABUJILHBIE TPEYTOJIb-
uukn BCK u DCL. Jokaxure, ato Tpeyrojabauk AK L npaBuiIbHBIIA.

Ha kax 101t cTOpoHe MpaBUIILHOIO TPEYTOJbHUAKA B3ATO 110 TOYKe. CTOPOHBI TPEYTOJIHLHUKA C BEPIITH-
HaMHU B 9TUX TOYKaX IIEPIIEHINKYJIAPHBI CTOPOHAM MCXOJIHOTO TPEYroIbHUKA. B KaKOM OTHOIIEHU!
KaxKJiasl U3 B3STHIX TOYEK JEJIMT CTOPOHY UCXOJHOIO TPeyroJibHuKa?

Touka K — cepemuna cropoubl AB kBaapara ABCD, Touka L pacnosoxena Ha guaronanu AC,
npudem AL : LC' = 3 : 1. Haitnure yron KLD.

BuccekTpuca yriia npu oCHOBaHUU PaBHOOEIPEHHOTO TPEYTOJIbHUKA JIEJTUT IIPOTUBOJIEKAIILYIO CTO-
POHY TaK, YTO OTPE30K, MIPUJIEKAINN K BEPITUHE TPEYTOJLHUKA, PaBeH ero ocHoBanmio. Jlokaxkure,
910 9Ta OMCCEKTPUCA TAKXKE PABHA OCHOBAHUIO TPEYTOJIbHUKA.

Bricora n Menmana, MpoOBeIeHHBIE M3 OMHON BEPIIUHBI, JEJIAT yIOJ TPEYTOJbHUKA HA TPU PABHbBIE
qactu. Haiiiure yribl TpeyrogbHUKA.

B tpeyronpauke ABC yrosn B pasen 20°, yroa C pasen 40°. Buccekrpuca AD pasua 2. Haiimnre
passoctb cropon BC u AB.

KacarenrbHasi K OKPY>KHOCTH:

JBe OKPY?KHOCTH KaCAIOTCsl BHEIIHUM (BHYTpeHHHM) ofpasom. JlokaxkuTe, 9ro cymMMma (pasHOCTB)
X PaJInyCOB PaBHA PACCTOSIHUIO MEXKJy IleHTpaMu. BepHo Jjin obparHoe?

Oxkpy:kHOCTB ¢ neHTpoM O Kacaercs B Touke A BHyTpeHHMM 0Opa3oMm GoJiblleil OKpyKHOCTH. V3
TOYKEU B GoJIbIIel OKPYKHOCTH, JUAMETPAJIBHO ITPOTUBOIOIOXKHON Touke A, mposenena xopaa BC
GoJIbIIIEiT OKPYKHOCTH, KACAIONIAACS MeHbIneli okpyxkuoctu B Touke M. Tokaxure, auro OM || AC.

Oxpy:xuoctu ¢ nearpamu O1 u Os Kacaiorcs BHemHHM obpazoM B Touke K. Hekoropas mpsimast
KaCcaeTCsl 9TUX OKPY’KHOCTEH B Pa3IUIHbIX Toukax A u B u mepecekaeT X OOILYI0 KacaTeIbHYIO,
npoxosryio depe3 Touky K, B Touke M. okaxkure, uro ZO1 MOy = LZAKB = 90°.

B ocrpsriit yros, pasasblit 60°, BIIICaHbI JIBe OKPYKHOCTHU, KACAIOUINECsI JIPYT JIpyTa BHEIIHUM 0Opa-
3oM. Paguyc menbineit okpy2kuocTu pasen r. Haitgure paguyc 6osbIieil OKpy>KHOCTH.

JIBe OKPY?KHOCTH KacaloTCs BHYTpPeHHHM obpazom. M3BecTHO, UTO jBa pajuyca OOJbINEHl OKPYK-
HOCTH, YTOJI MEXJy KOTopbiMu paBeH 60°, Kacarorcs MeHbIeil okpykHocTtu. Halijinre oTHOIIEHE
PaauyCcoOB OKPY2KHOCTEH.

IBse okpyxkuocru kKacaiorcs B Touke A. Ilpsmast, mpoxopsmiast depe3 TOUKy A, mepecekaer 3w
OKPY2KHOCTH BTOPUYHO B Toukax B u C' coorBercTBenHO. JloKaXknTe, YTO KACATEIbHBIE, IPOBEIECH-
HbIE K 9TUM OKPYKHOCTsIM B TOYKax B u C, napaJjurejbHbl.

B wernipexyroapauke M N P() pacmoo:KeHbl IBe HETEPECEeKAIOIINECsT OKPYKHOCTH TaK, ITO OTHA
u3 Hux Kacaercss cropod MN, NP u PQ, a apyras — cropon MN, M@ u PQ. Touku B u A
JIeZKaT COOTBETCTBEHHO Ha cropoHax M N u P(Q), npuyem orpe3ok AB KacaeTcsi 00enx OKpyKHOCTEHA.
Haitmure cropony MQ, eciu NP = b u nepumerp dersipexyrojbauka BAQM 6Gosblie nmepumeTpa
geTbipexyroyibianka ABN P ua 2p.
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TekcToBbIEe 3aga4n:

U3 nyukra A B myHKT B 0JJHOBPEMEHHO BBIEXAJIU JIBa, aBTOMOOHIIsS. [lepBbIil Mpoexast ¢ MOCTOSHHOM
CKOPOCTBIO BECh IIyTh. BTOPOii IIpoexaJ IepByIO MOJOBUHY IIyTH CO CKOPOCTBIO 42 KM/d, a BTOPYIO
[OJIOBUHY ILyTH — CO CKOPOCTBIO, Ha 28 KM /4 G0JIbIIIeli CKOPOCTH IIEPBOI'0, B PE3YJILTATE Y€ro IPUOBLI
B IIYHKT B oHOBpeMeHHO ¢ mepBbiM aBToMoOumIeM. Haiiure CKOPOCTh TIEPBOTO aBTOMOOMIIS.

JlBoe pabounx, paborast BMECTe, MOI'YT BBIIOJHUTEL paboTy 3a 12 jHeil. 3a CKOJIBKO JiHEl, paboras
OTJIEJTbHO, BBIIIOJIHUT 3Ty paboTy IepBblil paboduii, eciiu OH 3a 4 JHsI BBIIOJIHSIET TAKyH YKe YaCTh
paboThI, KAKYI BTOpOIl — 3a 3 mHs?!

W3 nyHKTa U IMyHKT , pACCTOSTHUE MEXK/Ty KOTOPBIMU 72 KM, OJTHOBPEMEHHO BBIEXAJU MOTOIUKJIUCT U
Besocutie ucT. VI3BeCTHO, ITO 3a 9aC MOTOIMKJINCT IIPOe3KaeT Ha 18 KM 60JIbIIIe, IeM BEJIOCHUIIEIICT.
Haitmure ckopocTh BeTOCHUIIEINCTa, €CTU M3BECTHO, YTO OH MPHUOBLT B MyHKT B Ha 2 waca mo3xke
MOTOIUKJIUCTA.

Nnmeerca na cocyma. Ilepsriit comepxut 50 Kr, a BTOpoii — 20 KI' pacTBOpa KUCJIOTHI PA3IMIHON
KOHIIeHTpaIn. Ecim 3TH pacTBOpBLI CMeNIaTh, TO HOJIYYUTCA pacTBOp, cojepxkammit 10% kuciio-
Tel. Ecin »ke cMmeniaTh paBHBIE MACChl 3THX PACTBOPOB, TO MOJIyYHUTCS PACTBOP, comepxkamumit 13%
KucsioThl. CKOJIBKO KMJIOIPAMMOB KUCJIOTHI COJIEPXKUTCS B IMIEPBOM COCyIe?!

Karep B 10:00 BbImes u3 myHKTa B IYHKT , pacioyokeHubii B 30 kM or . [IpobwiB B mynkre B 2
qaca 30 MEHYT, KaTep OTHPABUJICS Ha3a, u BepHyscs B myHKT B 18:00 Toro xke mus. Omnpemennre
(B KM/4ac) CKOPOCTh TE€YEHUs PEKH, €CJIM M3BECTHO, U4TO CODCTBEHHAs CKOPOCTH Karepa pasHa 11
KM,/ d.

Urops u Iama kpacar 3abop 3a 9 wacos. Ilama u Bomoas kpacsar stor ke 3abop 3a 12 wacos, a
Boutogst u Uropp — 3a 18 yacoB. 3a CKOJIBKO YacOB MaJIBIUKU IOKPACST 3a00p, paboras Brpoem?

U3 roponos A u B, paccrosiHre MexKy KoTopbiMu paBHO 300 KM, HABCTpEUY JPYyT JAPYI'Y OIHOBpE-
MEHHO BbIEXaJIU JIBA aBTOMOOWJIsI U BCTPETHINCH Yepe3 2 daca Ha paccrosauu 180 kM oT ropomga B.
Haiiure ckopocTh aBTOMOOWIISI, BBIEXABIIEro U3 ropoja A.

JIuneitnast pyukius u ee rpaduk:

—2% 4+ 62 — 8

5 IIpu xakux 3HAYEHUSAX apryMenTa OYHKIUS IPU-
-

TToctpoiire rpacduk GpyHKIUT Yy =
HAMAET OTPUIATEIbHBIE 3HATCHUS !

2

. x o o
Tlocrpoiite rpaduk dysKIUN Yy = 1 HaiiguTe ee 00JACTH 3HAYECHUIA.

8 —4dx

3 — 2% -2z

TTocrpoiite rpacduk GyHKIIET ¢y = 5 5
T—x

y <37

HpI/I KaKUX 3HAYCHUAX T BBIIIOJIHACTCA HEPABEHCTBO

Samnuimre ypaBHEHUE IMIPsIMOii, KOTOpasl HapaJijiesibHa npsamoit y = —1.5x + 4 u npoxomuT depe3

rouky C (7;—2.5).

Ipamag y = kx + b nepecekaer och y B Touke (0;12) u npoxomur depe3 Touky (4;22). Sanummure
ypaBHEHHE 3TOi psiMoit. B Kakoit KOOpANHATHON YeTBEPTH HET TOYEK ITOH MPAMOii?!

Beisicaure, npoxonsar ju npsmbie 3x —y = 4, 2o +y = 6 u 2o — y = 2 Yepe3 OJHy TOUKY.

BeisicauTe, srexkaT Jm Ha OfiHOI npsiMoii Touku (8;12), (10;18) u (10;42).
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KBanparuunas ¢dyukius u ee rpaduk:

IMocrpoiite rpaduk dyuKmmm y = —2 — 4z. Ilpu Kakux 3HaTeHHAX ¢ QYHKINS IPIHIMAET 3Hate-
aust, meabiue (.

IMocrpoiite rpaduk dbynxkmm y = x? — 2z — 3. Kakne 3madenus npunumaer (GyHKIUS, €CIIH
0 <z < 3.
ITocrpoiire rpaduk dynkimun y = —x? — 62 — 5. YKaxKuTe IPOMEKyTKHE BO3PACTAHUS U YOBIBAHMS
byHKIINAN.
3 _

. T
[Tocrpoiite rpaduk byurmun y = T IIpu kakux 3HavYeHUsAX T 3HAYCHUS (DYHKIUU TOJIOXKU-
TEJIbHBI.
[Tapaboma y = —3x2 + ¢ mepecekaer och x B Touke (2;0). Haiinure 3Hadenme ¢ u ompejeanTe,

IlepeceKaeT Jii 9Ta napabdosa IpsMyo y = b.

(22 + 42 + 3) (2% — 32 + 2)

2
T4t —x—2
y = m uMeeT ¢ rpadUKOM JIaHHONH (PYHKIUN OIHY OOIIYIO TOUYKY?

[Tocrpoiite rpaduk yHKINN y = . I[Ipn Kakux 3HAYEHUSX M TIPIMast

3BeCTHO, 94TO IpsIMast, IapasuIeIbHasI IPSMO §y = —4x, KacaeTcs: mapabostel y = x2+1. Berauciunre
KOOD/IMHATHI TOYKHU KACAHUSI.



