BCEPOCCHUMCKAS OJIMMITMAJIA IIIKOJIbBHUKOB ITO MATEMATHKE.
2017-2018 yu. r. IITKOJIBHBIN DTAII.

10 KJIACC
3agaHusi, 0TBEThI H KPUTEPUH OLIEHNBAHUSI
1. (7 6ammoB) Touka O — nentp kBaapata ABCD. Haiimute kakue-HHOyab CEeMb

MOMAapHO HEPAaBHBIX BEKTOPOB ¢ KOHIIAMM M Havajamu B Todkax A, B, C, D, O, cymma
KOTOPBIX paBHA HYJICBOMY BeKTOpY. OOBSICHUTE CBOW OTBET.

Pemenne. Hampumep, nogoiinér nenouka OA + AC + CD + DA + AB + BD + DO = 0.
Kpurepuu nposepku.

» [IpuBenén BepHbIil HAOOP U3 CEMHU BEKTOPOB, JIMOO JIOKA3aHO, YTO €r0 CyMMa paBHA
HYJICBOMY BEKTOpY, JHOO0 OYEBHIHO (HMCXOJs W3 0003HAUYCHUH BEKTOPOB), YTO CymMMa
paBHa HYJICBOMY BEKTOpY (Hampumep, Tak, Kak yKa3aHO B OTBeTe) — 7 OaJlIoB.

» [IpuBenén BepHbI HAOOP W3 CEMH BEKTOPOB, NMPO KOTOPBIM HE JOKAa3aHO, UYTO €0
CyMMa paBHa HYJICBOMY BEKTOpY, — 5 0aJlIOB.

* IlpuBenéH HaOOp W3 MIECTH BEKTOPOB, YIOBJICTBOPSIONMINN OCTAIBLHBIM YCIOBUSAM
3amayu, — 2 Oasia.

» IIpuBenén HAOOP U3 CEMU BEKTOPOB, HO CPEM HUX €CTh OJHA Ilapa PaBHBIX BEKTOPOB
— 1 Gamn.

» [IpuBenén HaOOp BEKTOPOB, CyMMa KOTOPBIX HE paBHa HyJieBoMy BekTopy, — 0
0aJuIoB.

2. (7 6amnoB) MosxkHO 71 Bce HaTypanbHbie uncia ot 1 g0 800 pa3OuTh Ha mapsl Tak,
4YTOOBI CyMMa JIF000H Mapkl YUCel Aenuinach Ha 67

Otsert. Her.

Pemenne. Ecnu Tpebyemoe B 3a7adue BO3MOXKHO, TO YHCJIa, KPATHBIE MIECTH, JOJKHBI
pazouthcs Ha maphl. Tak kak 800 = 133 ¢ 6 + 2, yucen ot 1 1o 800, KpaTHBIX IIECTH,
poBHO 133. IlpotuBopeune: 133 uncna Henmb3st pa3douth Ha mapbl. 3ameuanue. Cpenu
yucen ot 1 10 800 octarok 0 mpu aenennu Ha 6 narot 133 yncna, octatok 1 — 134 yncna,
ocTatok 2 — 134 gyucna, octatok 3 — 133 yncna, ocratok 4 — 133 4ynciia, 0ocTaToK 5 —
133 yucna. CnenoBaresbHO, NPOTUBOPEUYUE TAKKE MOMXKHO MOIYYuTh HHave. Hampumep,
YHCIIO, IAIOIIEE OCTATOK 1, TOJKHO OBITh B Mape ¢ YUCIOM, JAOLIUM OCTATOK 5. 3HAYUT,
TaKMX YHUCEJI JOJIKHO OBITh MOPOBHY, YTO HE TaK.

Kpurepuu nposepku.

. JIro6oe moHOE BepHOE perieHne — 7 0auioB.

. BepHo noacYuTaHO KOJIMYECTBO YHMCEN C TEMH OCTaTKaMHU, Ha KOTOPBIX OCHOBAHO
MOJIyYeHHE MPOTUBOPEUUS, HO OMMOOYHO yKa3aHO KOJMYECTBO YHUCENI C KAKUMHU-TO
JPYTUMH OCTaTKaMu — 5 0aJlsioB.

. YTBepKIaeTCS, 4YTO «HE COUTYTCS OCTATKU YUCED», HO HE MPUBOIATCS KOHKPETHBIC
npotuBopeunsi. Hampumep, TOBOpPHUTCSI, UTO YnCes, KpaTHBIX 6, HEUETHOE KOJIUYECTBO, HO

He 00BsICHAETCS moyemMy — 2 Oasia.
. [TpuBenén Toabko oTBeT — 0 OasUIoB.

3. (7 6amnoB) YuacTBys B laxMaTHOM TypHUpe, Bacs ceirpan 52 naptuu. 1o

cTapoi cucteme mojcuéra oukoB (1 ouko 3a modemy, 1 ouka 3a HUYBIO U 0 OUKOB 3a



nopakenue) oH Hadpai 35 oukoB. CKOJIBKO OYKOB OH HaOpaJl 10 HOBOW CUCTEME
noacu€Ta oukoB (1 ouko 3a modeay, 0 OUYKOB 3a HUYBIO U -1 0YKO 3a mopaxeHue)?
Otgert. 18 oukoB.

Pemenue.

Ilepswiii cnocob. Ilyctb Bacs B TypHupe a pa3 nobdeaw, b pas cbirpall BHUYbIO U C

pa3 npourpai. Tormaa+b + ¢ =52, a+ b =35. HyxxHo Halitu 3Hauenue a - C. U3

BTOPOT'0 COOTHOIIIEHHUs cieayet, uto b =70 - 2a. Torma a + (70 - 2a) + ¢ =52, otkyzaa 70
+Cc-a=52,a-c=18.

Bmopoti cnocob. Tlpu cucteme noacuéra (1; 1; 0) Bacs nabpai 35 0ukoB, 3HAYMT,

npu cucteme (2; 1; 0) on HabepéT BaBoe Oombie, To ecTh 70 oukoB. [Ipu cucreme (1; 0;
-1) Bacs TepsieT no olHOMY 04Ky B Kax 0¥ mapTuu (1o CpaBHEHUIO ¢ cucteMolt (2; 1; 0)).
3nayut, oH Habepét 70 - 52 = 18 ouKoB.

Kpurepuu nposepku.

+ JIroOoe moaHOE BepHOE perieHre — 7 0alljioB.

*  Bepnoe paccyxaeHue, B KOTOPOM BEPHBIN OTBET HE MOTYUYEH U3-3a apupMeTrniecKon
OIIMOKHU, — 5 OaJlIoB.

* PaccMoTtpen yacTHBIN Cily4aii, TO €CTh KOHKPETHBIC 3HAUEHUS Yncia ode, HUIbuxX

U TOPKECHUM, YIOBIECTBOPSIONIUE YCIOBUIO 3a7a4d, W IMOJTY4YeH BEPHBIM OTBET — 2
oasnia.
. [IpuBenén Tonpko oTBeT — () OAIOB.

4. (7 6annoB) Ha kooparHATHO MI0CKOCTH N300pakeHbl rpa@uKu QyHKIUHN Y = X2 +
bx +cuy=x*+cx+b.
Haiinure 3Hauenus b u c. B oTBete 3anummmre ypaBHEHUS KaXKI0U U3 QYHKIIUH.

Ay

=Y

OrBer.y = x>+ 2X-3uy = X*-3x + 2.
Pemenne. HexoTopoe 4rciio t BIseTcss KOpHeM 000nX TPEXWICHOB, mosToMy t + bt +
c=t"+ct+b, orkyaa (b - ¢)(t-1) = 0. Tak kak b @ ¢ (nHaue mapaGoIbl COBNARYT),



nomy4aem, 4o t = 1. Eciu mapaGoma y = X + bx + C mepecexaer och abCIice B TOUKaxX
-3 u 1, To mo Teopeme, odparHoii Teopeme Buetab=-(-3+1)=2,¢c=-31=-3.
Kpurepuu nposepku.

» [lomHoe BepHOE pemieHne — 7 6aJIIoB.

* IlpuBeaéH BepHBIN OTBET, U MOKA3aHO, YTO OH MOAXOAMT (B YAaCTHOCTH, yKa3aHa
KoopAuHaTa 00IIel TOYKH MmepeceueHus mapado ¢ ochlo adciucc), — 3 Gaia.

*  Bepno nHaiinen o0muii KOpeHb, HO PU HAXOXKACHUU KOIP(PULIUEHTOB MOTYUYEHBI
HEBEpHBIC 3HAYCHUSI U3-3a apuU(PMETHIECKOIN OnOKN — 2 Oaia.

» IIpuBenén Tonpko BepHbIt 0TBET — 1 Oa.

5. (7 dannce) [ee BepIUIHHEL, UEHTP BOHCAHHOH OKPYVAHOCTH H TOUKA [IepPEeCeucHHT
BEICOT OCTPOVTOIBHOTD TPEVIOIBHHES IS4AT HAa 0THOH okpyasHocTH. HafiauTe vroa
IIPH TPeTheH BepIIHHE.

OteeT. 60°.
Pemennme. PaccMoTpeEM TpeyroaeHHE ABC, B KoTopoM
OpoBeIeHEl BHICOTH Ad; B BBy [lycte Todka H —
TOYKA MNEepecedeHHA BLICOT, Touka | — LEHTp
ENHCAHHOH OKPY#HOCTH.
1. Cyuina yTI0E deTepExyTonsHuxa A HE C pagsa 360°.
[Tomyae

LAHB = Z 4 HB =360° -90° - 90° - ZC'=

=180° - £C.

2. Tlo Teopese O CVMME VITIOE TPEVIONBHHEA = HMESM  COOTHOLICHHS

Z4  £B
LA+ B+ AC=180° (ana tpevromeuura ABC) u T+T+z_"au.'ﬁ:IED'D (z7=

TpevronsHEEa ABI). Otcrona

Lai_E.E:lEDG—Q;fB =1B0" —(180° - £C): 2 = LUB=9DS+$.

3. Tourm 4. B, H 5 ] 7e%aT HEa OJHOH OKpPVAEHOCTH. T3k Kak TpevIoasHHE ABC
OCTPOVTONBHEIA, Toukd H m ] Je#aT oo odHY CTOPOHY OT Xopakl AB. To ectw
BIHCAHHEEE YIIE AIE 1 AHE onHparTcd Ha 0JHY H TV e IVTY. JHASHT,

£AIB = ZAHB, otkvia 907 + if =180° — £C, a 3manmT L0 =60°.

Kpurepuu nposepku.

. [TonHOE BepHOE perieHne — 7 6aioB.

3ameuanue. Ecnu y4eHUK CChUIAETCS HA PE3yJbTAThl MyHKTOB | M 2 pemieHus: Kak Ha
00IIEN3BECTHRIC, TO OAJIJIBI HE CHIDKAT.

. B 1ienom BepHBI X011 pEIICHMs], HO YIYIIIEHO 000CHOBaHME TOTO, 4TO yrisl AlB u
AHB omnupaioTcs Ha OJHY M Ty ke AYry (HE HCIOJIh30BaHO TO, YTO TPEYTOIHHHUK
OCTPOYTOJIbHBIN), — 5 OaJIoB.

. B 1ienom BepHBIN X0/ pellieHus1, HO MPU PEIICHUU YPABHEHHUS



90° + Z_:: —180° — sC OONYujeHa owudKa u noxyyeH HeeepHulil omeem — 5 0anos.

o = [
. [TpuBenens! myHKTHI 1 1 2 pemeHust, HO aTbHEUIIETO MPOABIKEHHUS HET WIA OHO
omnO04YHO — 2 Gasia.
. [IpuBen€H TOABKO MYyHKT | WJIM TOJIBKO IMYyHKT 2 PEMICHUS, HO JaIbHEWIIEro
MIPOJIBIKEHUS HET WM OHO olnboyHo — 1 Gasna.

. [IpuBenén Tonbko orBeT — () GaIIOB.

6. (7 6amnos) Iletst moka3an Bace 37 BHelIHE OJMHAKOBBIX KapTOUEK, BHUIOKCHHBIX B
psan. OH cKkasall, 9TO Ha 3aKPBITHIX CTOPOHAX KapTOUYEK 3alMCcaHbl Bce uyncia ot 1 g0 37
(Kaxoe 1Mo OJHOMY pasy) Tak, 4TO YHCIO Ha 000N KapTOykKe Ha4YMHAs CO BTOPOM
SIBJISIETCS JCTUTEIIEM CYMMBI YHCEJT, HAITMCAHHBIX Ha BCEX MPEIICCTBYIOMNX KapTOUKaX.
3atem Ilets mokazan Bace, 4To Ha nepBOM KapTOUKE HAMMMCAHO YUCIIO 37, a HA BTOPOH —
yucio 1. Bacd cka3ai, 4To OH TOT/a 3HAET, KAKOE YMCIIO0 HAMMMCAHO HA TPEThEU KapTOUKe.
Kaxkoe?

OTBeT. 2.

Pemenne. Cymma Bcex 4ucen, KpOME TMOCIEAHEr0, ACIUTCA Ha MOCIeTHES

YHCJIO, 3HAYUT, CyMMa BCEX YMCEN TaKXKE JCIUTCS Ha TOCIETHEE YHCIIO.

Cymma Bcex umncen ot 1 10 37 paBna 19 « 37. 3HauuT, mociaeiHee YUCao paBHO

1, 19 unu 37. Tak kak 1 1 37 cTosAT Ha IEPBOM U BTOPOM MeCTax, mocieaHee yucio — 19.
Tpetrbe uncno — aenutens uncia 37 + 1 =38, To ectb OHO paBHO 1, 2 uiu 19. Mbl 3HaeMm,
yT0 yKcia | u 19 pacnosnaokeHbl HE Ha TPETbEM MECTE, IOITOMY Ha TPETbEM MECTE CTOUT
yucio 2. 3ameuanue. 1lpuBoIUTh NpHUMEp, KaK PaCHOJOKEHBI YMCIa HAa OCTAJbHBIX
KapToukax (MM I0Ka3bIBaTh €r0 CYLIECTBOBAHUE), HE TPEOyETCS.

Kpurepuu nposepku.

. ITomHOE BepHOE perieHne — 7 0alioB.

. VYTBepKIaercs, 4To Ha TPETbEN KapTOUKE — YHUCIO0 2 WM 4ucio 19, Ho npyrux
MPOJIBIKEHUN HeT — 1 Gasu.

MakcuMaJbHBIN 0a/1J1 32 BCe BHIMOJHEHHbIE 3a1aHnusa — 42.



