KPATEPUM U METO/JUKA OLIEHUBAHMUS
BBINIOJIHEHHBIX OJTMMITUA THBIX 3ATAHU I
MYHUIIUITIAJIBHOT'O DTATIA BCEPOCCUHNCKON
OJIMMIIMA Ibl HIKOJIBHUKOB IO MATEMATHUKE
2023/2024 yueoHbIii rox



10 KJIACC

10.1. Haiiti mpousBeeHue (1 — l) (1 — i) (1 — i) (1 — %)
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Kommenmapuu
bannw Kpumepuu
7 [lonHOE BepHOE peleHue.
6 B nenom BepHoe pemenne. IMeroTcst HEOObITME HEOYETHI, B IIEJIOM HE BIIMSIOIINE
Ha peLICHHE.

3-5 Xon peuleHusl 3ajaydl BEpHBIM, HO HE JO KOHIIA MPEJCTABICHBI Pa3IOXKEHHUS Ha
MHOKUTEJH CKOOOK.

1-2 Ectb mpoaBmkeHHE B pelIeHHH 3aJadd, Kakaas CKoOKa MpHBeJeHa K oOIemy
3HAMEHATENI0, YMCIUTENIM IMOJyYeHHBIX JpoOell  mpeacTaBieHbl B BUJAE
COOTBETCTBYIOIIMX Pa3HOCTEH.

0 Pemenue HeBepHOE, MPOABUKEHUS OTCYTCTBYIOT.
0 Pemenue oTcyTcTBYyET.
0 EcTp npaBuibHbIN OTBET, 0€3 perieHus

10.2. YtoOBI MO3APAaBUTH YYWUTENS C HACTYNAIOIIMM MPA3IHUKOM OCEHH, pedsita MOITrOTOBHIIM

HpHMO}/TOJ'IBHLII\/’I JIACT U Pa3ACInIIA €TI0 Ha 9aCTU CICAYIOIINUM 06pa30M: BHYTPH OTMCTHUIIN 14 TOYCK, 3aTCM OTU

TOUYKH COCIMHWIN HCICPCCCKAOIMNMUCA OTPE3KaMU Jpyr € ApyroM U C yrjlaMH JIMCTaA. B KaXXI0M

00pa30BaBILIEMCS TPEYTOJILHUKE YYallecs! Harucau rno3apanieHus. CKOJIBKO BCEro MOMYyYHIIOCh MOKETaHUNA?

Omeem. 32 noowcenanus




Pewenue. TlycTh mpsAMOYronbHHUK pa30Omics Ha N TpeyronsHUKoB. [logcumraeM nByMs criocoOamu
CyMMY YIJIOB 3THX TpeyroiabHUKOB. C OqHOM cTOpoHbI, OoHa paBHa 1800n. C gpyrodl CTOPOHBI, 3TU YIJIbI
COCTaBJISIIOT 14 MOJHBIX YIJIOB M YETHIPE YIJia MPsIMOYTOJIbHUKA, TO €CTh CyMMa MX paBHa 14-360° + 4-90° =

32-180°. Orcroma n=32.

Kommenmapuu.
Kpurepun BaJuibl
[TosrydeH npaBUIIBHEIN 000CHOBAHHBINA OTBET 7
[IpaBUJIBHO pacCMOTPEH [IBa CIIy4aeB, HO OTBET NOJIYYEH HEBEPHBII 4
[IpaBUJIBHO pacCMOTPEH OJMH U3 CIYYaeB , HO PEIICHUE HE HAWIEHO 2
Her pemenus 0

10.3. Jlan muorounen ax® — ax? + bx + b ¢ ko>pdurmentamu a0, b#0, [[ns KopHeit X;, X5, X3 CHPaBEIUBO
101 1

paBeHCTBO (Xq + Xp + X3) (X— ot X—) = —1. Jlokaxure 3T0.
1 2 3

Jloxazamenvcmeso. Ilo Teopeme Buera umeeM paBeHCTBa

b b
X1 + XH + X3 = 1, X1X2 + X2X3 + X1X3 = ;, X1XpX3 = _;
Torma
1 1 1 b
X1Xp + XpX3 + X1X3 a
(X1+X2+X3)(—+—+—>=(x1+xz+x3) =14 =-1.
X1 X2 X3 X1X2X3 _b
a
Kommenmapuu.
Kpurepuu banisl
Jloka3arenbCTBO MPOBEIEHO BEPHO 7
3anmcana Teopema Bueta 11 Kyonueckoro ypaBHEHHs, COCTaBJICHA CUCTEMa 5
YpaBHEHUI, BBIPAXKEHHSI IOJCTABIECHBI B JOKA3bIBAEMOE PABEHCTBO, HO
BBIYHCIUTEIbHAS OITHOKA HE IMO3BOJIMIIA JOBECTH JOKA3aTEILCTBO 0 KOHIA
3anucana TeopemMa Buera mns KyOMYECKOTO YypaBHCHHMS, COCTaBJICHA CHUCTEMa 3
YpaBHEHUH JIs1 AAHHOTO TPEX4YIeHA
3anmcana Teopema Buera aiis kydudeckoro ypaBHEHUS 2
Her pemenus 0

10.4. V nupara Busia ecth BOCEMb HEMOJIHBIX (HEAOMMTHIX) OYTHUIOK BOBL BUIUT MOXKET B3STh JIIOOBIE JBE
OYTBIIKH, TTEPENTUTh YaCTh BOJBI U3 OJHOM OYTBUIKH B IPYTYIO, M YPaBHATH B HUX KOJIHYECTBO BOABI. [lokaxkwTe,
YTO, MOCTyHasi TakuM 00pa3oM, BUiT cMOXeT AOOUThCS TOTO, YTOOBI BO BCEX €TI0 HEAOMHUTHIX OYTBUIKAX CTaIO
OJIMHAKOBOE KOJIUYECTBO BOJBI.

Jloxazamenvcmeo.
bunn moxer p336I/ITI> 6YTI>IJ'IKI/I Ha mapbsl 1 YpaBHATH KOJUYCCTBO BO/bI, HAJIUTOC B 6yTI>IJ'IKI/I Ka)K,I[Oﬁ mapsl.

[Tocne sTOoro oH BHIOMpaeT Mo OAHOH OyThUTKE M3 KaKAOH mapbl. Ecnu OH cyMeeT ypaBHATh B HHUX KOJHYECTBO
BOJIBI, TO MPOJIENIaB aHAJOTHYHBIE OIlEpallii C OCTaBUIUMHUCS YeThIpbMs OyThIIKaMH, bt 1o6sercs Toro, 4To BO
Bcex 8 OyThUIKax OymeT BOIBI TOPOBHY.

Urak, bunn BeiOpan 4 Oytbuiku u pa3dun mx Ha napel. Ilocne 3Toro oH ypaBHHMBAeT KOJIMYECTBO BOJHI,
HaJUToe B OYTBUIKM KaX0H maphl. Jlanee oH BeIOMpaeT Mo oAHOM OyTHUIKE W3 KaKAOH Mapbl M YPaBHUBACT B HUX
KOJINYECTBO BOJIbL. [IposenaB Toxe camoe ¢ OCTaBIIMMHUCS ABYMs OyThUTKamMu, by nomyduT Tpedyemoe — 4eThipe

6y’1"I>IJ'IKI/I, B KOTOPBIX HAJIUTO OAMHAKOBOC KOJIMYECTBO BOIBI.



Kommenmapuu.

basnst Kpurepuun
7 ITonHOE BepHOE pemIeHue.
6 B menom BepHoe pemieHue. VMeroTcst HeOOMbIIME HEIOYETHI, B ILIEIOM HE BIMSIONIME Ha
pelieHue.
4-5 Xon pellieHHUs 3aaud BEPHbIN. PellleHue COAEepKUT HE3HAUUTENbHbBIC OIIMOKH, MPoOenbl B

000CHOBaHUSX, HO B IIEJIOM BEPHO M MOXKET CTAaTh MOJTHOCTHIO MPABWILHBIM OCIE HEOOIBIIHNX
HCIIPaBJICHUI WIH JIOMIOJTHEHUH.

2-3 IIpaBuibHO clellaHbl HayajbHbBIE IIard, HO PEIICHHE 3a7a4d HE JOBEJEHO A0 JIOTMYECKOTO
KOHIIa,
1 Ectb npoaBukeHue B pelIeHUH 3a7a4u,
0 Pemrennie HeBepHOE, IPOIBIKEHHUS OTCYTCTBYIOT.
0 Pewienue orcyTcTByeT

10.5. BueBnmcannas okpyxHoCcTh Tpeyrombauka ABC ¢ nenrpom Ic kxacaercs croponst AB B Touke Co, a
npoospkeHust cropousl CA — B Touke B;. BHeBnmcanHas okpykHOCTH Tpeyroiasauka ABC ¢ mienTpoM Ig kacaercs
croponsl AC B Touke By, a mpomomkenus croponsl BA — B Touke C;. [Ipsmeie IcB; u [5C; mepecekarorcs B Touke
P. Hoxaxwure, uto npsmeie AP u CyBy neprneHauKysipHbI.

(BHeBnHMCaHHOI OKPY/KHOCTBIO TPEYTOJbHUKA HA3bIBAETCS OKPYKHOCTh, KOTOpas KacaeTrcs CTOPOHBI
TPEYTOJIbHNKA U MPOIOJDKEHUN ABYX JIPYTHX CTOPOH.)

Pemenne. Tpeyrompanku ABoCy u AC;B; paBHBI 0 nByM cTOopoHam u yriy mexnay HuMu: ACy = AB; kak
OTPE3KH KacaTellbHBIX K OKPYKHOCTH C IIEHTPOM B Touke I, ABy = AC; Kak OTpe3KH KacaTelIbHBIX K OKPYKHOCTH C
neHTpoM B Touke lg, yrmet £ZBgACy, = £C;AB; paBHBI Kak BepTHKaJIbHBIE. V3 paBeHCTBA TPEYrOJLHUKOB CIIEIYeT
2AB)Cy = 2£AC B;. Ilycts 2ABoCy = £AC;B; = a. Tak kak B uyerblpéxyroimpHuke AC;PB; cymma
IIPOTHUBOIIONOXKHBIX yriaoB £LAB;P = 90° u £AC,P =90° paBHa 180°, o BOKPYT HEr'O MOXHO OIUCATh OKPYXHOCTb.
B sroit okpyxnoctu £APB; = £AC;B; = a, Tak kak oHHM omupaiorcs Ha Ayry AB;. PaccmoTpum TpeyroapHUKH
AEBy u AB;P (E — Touka mepeceueHus npsMbix AP u
CoByo). Tpeyronbauku AEBy 1 AB;P — mog00HbI, Tak Kak
2APB; = ZACB; = a, 4EABy = 4B;AP «kax
BepTHKambHBIe. M3 momobus ciemyer paBeHCTBO YIJIOB
£AEBy = £AB;P = 90°. 3nauur mpssmeie AP u CyByg

NepHneHIUKYISpHBL. UTo 1 TpeOOoBaIoCh 10Ka3aTh.




Kommenmapuu

bannv Kpumepuu
7 BepHoe pemenne
6 BepHoe pelienue ¢ Herou€ramu
4-5 Pemennie B OCHOBHBIX Ye€pTax BEPHO, HO HEMOJIHO WM COACPKHUT HEMPUHLMITNAIILHbIE
OIIMOKHU
2-3 Penrenuie B 11e710M HEBEPHO, HO CONIEPKUT OOJIEe MITM MEHEE CYIIECTBEHHOE MPOIBIKCHUE B
BEPHOM HAIpaBJicHHH (HarprMep, J0Ka3aHa BIMCAHHOCTh YeThIpéxyronbauka 4C1PB1)
1 JlokazaHo paBeHCTBO TpeyroibHUKOB A ByCou AC1B1
0 Pemrenne HeBEpHO WM OTCYTCTBYET

3ameuanue. Eciu 6 peutenuu npeonodtcenvl uHble uoeu u Memoovl, He0OX00UMO NOb308AMbC OOWUMU

KpUmepusmu.



