Tpuanars cenpbmas Kuposckas Jletnsss Muoronpeamernas IIkosa
Bumkwnib, 29 uong - 19 urona 2021 roga

ITporpamma 3adera. Teopus

Koppexmnocmo onpedeaenuti, ceoticmsea u meopemvr mpebyrom doxadamensvcmea!
I'eomeTpus

1. Onpepnenenne Bekropa. OnpejeeHne KOJINHEAPHBIX, COHAIIPABIEHHBIX 1 IIPOTHBO-
MI0JIOYKHO HAIPaBJIEHHLIX BEKTOPOB, OIpejie/ienne MOyt BeKTopa. /leiicTBus ¢ Bek-
TOpaMH.

2. Ornpejiesienne HapaBIeHHOI'O yIJia, cBoiicTBa. JIBa OCHOBHBIX YTBEPXKICHIUS.
3. Ilpamas Cumcona. Touka Mukes.

4. Onpejenenne npeodpa3oBaHus ILJIOCKOCTH, ABUKeHHUsI. BeKTopHbIE CBOMCTBA JIBU-
»kenuit. CBoiicTBa 00pa30B Ipu JiBrzKeHnn. Teopema 0 Tpex I'BO3/IsIX.

5. DJieMeHTapHbIe JIBUKEHUS, OlPe/ie/IeHIe JIBIKEHIIT IIepBOI0 U BTOPOI'O pojia, Ollpe-
JleJICHIE CKOJIb3dINeil cuMMeTpUn. Y TBEP2KJIEeHIEe O TOM, UTO JiIo0oe JIBUXKEHUE IIPe]l-
CTaBUMO B BIJIe KOMIIO3UIIUM TIepeHoca, II0OBOPOTa 1, BOBMOXKHO, OCEBOII CUMMETPUU.

6. Teopema [lass.

7. Kommosunus snemenTapHbiX jaBuzkennii. Kiaccudukalimst 1BUKEHI ¢ TOUKH 3Pe-
HUS HEIOJ/IBUXKHBIX TOYEK.

8. Omnpejiesienne MaTepuaJibHON TOUKN U 1eHTpa Macc. OcHOBHasI TeopeMa, eJIMHCTBEH-
HOCTb IIeHTPa Mace, MpaBuJjia pblyara U rpylrnupoBKH.

9. Onpenenenne cTeneHn TOUYKM, Japyras (popMmysia crerneHn Touku. PajnkaibHas oCh
1 paJINKaJbHBIN 1eHTp. PajgukaibHasd och TOYKI W OKPYKHOCTH.

10. JIemma o Tpe3ybie. @opmyiia Ditiepa.
Anrebpa

1. Metop [lITypma: roBejieHre BhIPazKeHNI Ipu COJIMPKEHIH 110 CyMMe U ITPOU3BEICHUIO
1 000CHOBaHUE TTPOIECCA JIJIA 1 TUCET.

2. HepaBencTBO 0 cpejHUX: JOKA3aTETHCTBO C TTOMOIIBIO WHTYKITHN.

3. HepaBencTBa o cpejHUX: J0OKa3aTeILCTBO ¢ TTOMOIIbIo MeToga [ITypma.

4. Ompeniesienne MHOTOUIeHa U BCEX CBA3ZAHHBIX ¢ HUM nouATuil. Teopema Besy.
5. @akThl 0 MHOIOYJIEHAX U UX KOPHsIX (3aja4a b).

6. TpancrepaBencTso.



Teopus uucesn

1. Onpenenenne gpyuknnn ditiepa. MyabrumimkaTnBHOCTL GyHKINN Jityiepa. Pop-
MyJia QYHKIIE Ditaepa.

2. Teopema Dityiepa. YcuaeHue TeopeMbl Ditaepa.

3. KTO: pokazarebcTBO depes MOJHYIO CUCTEMY BbIYeTOB. /[IBa ajaropurma pelneHus
CUCTEM CPaBHEHUIA.

4. KTO: noxkazarejnbcTBO depe3 oOpaTHBIA BhIYeT. [IBa ajropurma perieHus: CUCTeM

CpaBHEHUIA.
IIporpamma 3adera. 3agaun
——
1. Ilycts M — Touka nepecedenusi mejuan Tpeyroibanka ABC. Jokaxure, aro OM =
0A+0B+0C

== e O — npousBosibHag Touka. (BexToper, 11)

2. OKpy?KHOCTH wq U Wy IepeceKaroTcss B TouKaxX A; m By, OKPYKHOCTH Wy M W3 —
B TOYKaxX Ao 1 By, OKPYKHOCTH w3 U Wy — B Toukax Az n B3, OKPY’KHOCTH Wy U Wi
— B Toukax Ay n By. Jdokaxure, uro ecim touku Ay, Ao, Az, Ay jexxar Ha OmHOMI
OKPYZKHOCTH WJIN IPSAMOIt, To Toukn By, By, B3, B4 ToxKe JexKaT Ha 0HOI OKPYZKHOCTU
win npsivoii. (Hanpasienusie yruibr, 5)

3. Hernipexyronbuuk ABC D Brucan B OKpy>KHOCTS ¢ 1leHTpoM O. M — touxa Muke/st
JIJTsT TIPSMBIX, COJIeprKalliux ero croponbl. Jlokaxkure, ato mpsamasg MO nepreH mKy-
nsprua EE, roe upsmbie AB u C'D nepecekatorcest B Touke F, npsimbie AD u BC' — B
rouke F. (Cumcon u Mukess, 5)

4. Hanmwr Toukn A, B, C, D, Hukakue Tpu u3 HUX He KoJuinHeapubl. M, N — cepenHbl
orpeskoB AB u C'D coorBerctBenno, K — cepejauna orpeska M N. P — Touka mepe-
cedeHnst Meanan Tpeyroibauka BCD. lokaxunre, uro Touku A, K, P KoJInHeapHb.

(Maccsr, 7)

5. lan octpoyrosbabiit Tpeyroibuuk ABC. OkpyKHOCTH ¢ gunamerpoM AB mepeceka-
et Bbicory C'Ch 1 ee npojoizkenne B Toukax M u N coorBercTBeHHO. OKPYAKHOCTD C
nnamerpom AC' mepecekaer BeicoTy BB u ee mpojoskenne B Toukax P u () coorBer-
creerno. Jlokaxkure, aro Ttouku M, N, P, () nexar Ha ool okpyzxHocTH. (CTeneHnb
TOYKH, 9)

6. 1z mequnan AA,, BBy u CC tpeyrosbauka ABC' cocrapien Tpeyroabank K M N,
a m3 mejguan KKy, MM, u NN; tpeyronbauka K M N — tpeyrosbauk PQR. Toka-
JKIATE, YTO TPETUl TPEYTOJLHUK MT0J00eH TIeEPBOMY, U HallinTe KO3 OUIMEHT 101001,
(Bexropsi-2, 4)



7. Brimcannast okpyzkuocts (I — menrp) Kacaercsi cropon AB, BC' u AC' B Toukax Cy,
Ag n By coorBercrenno. [Ipsamass BI nepecekaer AgCy B Touke K. Jlokaxkure, 91O
[EHTP OIMICAHHON OKpY:KHOCTH Tpeyrojibhnka BK By nexur na upsmvoit AC. (Touka
KaK OKPYZKHOCTb, 3)

8. B maruyronbanke ABCDE yriavt ABC' u AED npsimbie, AB=AEu BC =CD =
DE. Huaronasu BD n CE nepecekatorcs B Touke F. Jlokaxkure, uto FA = AB.
(Jlemma o Tpesybiie, 8)

9. Jlan gernipexyronbank ABC D. Ha croponax AB, BC', CD, DA ormedeHbl TOUKN
Ay u By, By u Cy, C; u Dy, Dy u Ay COOTBETCTBEHHO, IIPUYEM CTOPOHDI JIEJIATCH
uMHI Ha Tpu paBHble YacTu. Jlokaxkure, aro orpesku A1 Dy, B1Cy, BoAs, CyDsy TOXKE
JEJIATCA TOYKAMIE TlepecevdeHnst Ha Tpu papHble dactu. (['eopasHoboii, 2)

1 1 n
10. 1421 +. Tt 14+, 2 1+ Yy .. oxy’

11. a) p(x) = 2; b) p(x) = 28; ¢) p(z) = 8; d) p(z) = 14. (Popmyta Ditrepa, 8)

riae oy, ..., T, = 1. (Merox Hltypwma, 8)

12. Haiiaure octarok wucia 23 or menenus na 239. (Teopema Ditrepa, 8)

13. Hoxaxure, uro ypasuenue (x — a)(z —b) + (z —b)(x —¢) + (v — ¢)(x — a) =
0 tpu Jir0OBIX JleficTBUTEBHBIX @, b, ¢ uMmeer JeiicTBuresbhble Kophu. (KpajgparHbiii
TpexdJieH, 2)

14. a* + b* + c* > abe(a + b+ ¢), rae a, b, ¢ > 0. (Hepasencrsa o cpenux, 4)

15. Jlokazkure, 9T0 MOXKHO TIEPECTABUTH BCE UHUCJIA HATYPAJIBHOTO PsJIa TaK, ITOOBI
JJTsT JTIOOOTO M cyMMa 1epBbIx 1 ducest jemiachk Ha n. (KTO, 8)

16. UsBectro, uto muorowien P(x) maer mpu jmesnennn Ha  — 1 octatok 5, a mpu
nenennn Ha T + 2 — ocratok 14. Haiiure ocratok ot nenenns P(x) va (x —1)(x +2).
(Muorowrensr, 9a)

17. CymiecTByeT Ji KBaJIpaTHbII TPEXUJ/IeH C BeleCTBEHHBIMU KO3 uinenTamn, sxa-
“eHNs KOTOPOI'O BO BCEX HATYPAJIBHDBIX THCJIAX ABJIAIOTCS cTerensiMu JBoitkn? (Acumi-
TOTHKA, 4)

18. Teopema MUHKOBCKOTO: Ha IJIOCKOCTH JaHa MEHTPAJbHO CHMMeTPUYHAas OTHOCH-
TeJIbHO HYJIsI BhITyKJas purypa mioiaan S > 4, Torja B Heil Hall1eTCsT 11e/I0IIC/IeH-
Hasl TOUKa, OTJIMIHAs OT HyJIsl. (AcuMiToTuka, 5)

19. % 4 ey CST“ + % + % + b%a > 6abc, tae a, b, c > 0. (Tpancuepasencrso, 7)

a

20. KakuM 49mc/ioM crioco00B MOXKHO MOKPACUTH KJIETKU MPsAMOYTOJIbHUKA 2 X 6 Tak,
9T00BI HEe OBLIO MOJHOCTBIO 3aKPAIIIEHHBIX KBaJpaTroB 2 X 27 (PekyppenrHbie mocie-
JOBATEJILHOCTH, 4)



