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9 kaace
Bapuanr 2

1. Bacs 3arazan nBa HaTypaibHbIX yncia. CymMMa yTpOEHHOTO KBaJpaTa IepBOro YHCIIA U Y4ETBEPEHHOTO
MIPOU3BEACHUS IEPBOTO U BTOPOro yKcia Ha 13 Gosblie KBajpaTa BTOPOro YHCIa, YMHOKEHHOTO Ha 7.
Haiinure 3T uncna, B OTBETE 3alMILIUTE CYMMY 3THX YHCEIL.

2. HaiimuTte cyMMy BceX LIEbIX 3HAYEHUH S, IPU KOTOPBIX YPaBHEHUE
11|g + 1| — 4q = ||q —s|+ 2q|
OTHOCHTEJIBHO @ HE UMEET HU OJTHOTO KOPHSI.

3. Manpuuk Hamucaj Ha JINCTE 6YM8.FI/I MEPBLIC ABAALIATE HATYPAJIBbHBIX YHUCCII. EMy HC ITIOHPABHJIOCh, KaK
HalmMCaHO OJHO M3 HUX, U OH 3a4YCPKHYJI 3TO YHUCJIO. OKEI?;&JIOCI), qTO0 Cpcaunu 19 ocraBmMXCS €CTh qucCio,
paBHOC CpEAHEMY apI/I(bMCTI/I‘ICCKOMy atux 19 uncen. Kakoe unciio o 3aqepKHyJ1? Ecnu 3amaua nmeet He
CANHCTBCHHOC PCIICHUEC, TO BBIIIUIIHUTC B OTBCT CYMMY 3TUX YUCCII.

4. JIBa BeJOTrOHIIMKA CTapTOBAJIM OJHOBPEMEHHO C OOILEro Hayaia BeJonpodera, OJUH CO CKOPOCTBIO
40 xM/4, Ipyroi# co ckopoctbio 30 km/4. Uepes mosryaca ¢ TOro ke MecTa o Tpacce Benonpobdera Belie 3a
HUMU BBIEXaJl MOTOIMKIUCT. Haiiiure ckopocTh MOTOIMKIIMCTA (B KM/4), €CJI U3BECTHO, YTO OH JIOTHAI
MepBOro roummka Ha 1 yac 15 MUHYT mo3:xe, 4eM BTOPOTO.

5. B KkopoOke nexaT HOCKM ceMH IBETOB. Ecim B3sSTh M3 KOpOOKM 25 HOCKOB, TO CpeAd HUX
rapaHTHPOBAHHO OKaXYTCsl BCe MMeroluecs 1BeTa. YeMy paBHO HamOoJibllee YMCIO HOCKOB, KOTOpOE
MOXeET OBITh B KOPOOKe?

6. Jlan TpeyroiabHUK ABC. [Ipsmbie 00,, 00, 00,. o

ABC’ 0,

6I/ICCGKTpI/ICH BHCIIHUX YTJIOB TPCYI'OJIbHHUKA KaK ITOKa3aHO Ha

pucynke. Touxka O . LEHTP BIHCAaHHOH B TPEYTrOJIbHUK ABC

00,

OKpY’KHOCTH. HailTu yroi B rpajgycax Mex1y NpsIMbIMH 0102 u

7. lana npsimoyronbHas Tpanenuss ABCE, ocnoBanus kotopoit BC u AE paBHbl 5 1 7, COOTBETCTBEHHO.
Menbmas OokoBas crtopoHa AB paBna BC. Ha AB ormeuena Touka F Tak, uro BF:FA=2:3, na AC
ormeueHa Touka G Tak, utro AG:GC=4:1; na AE ormeuena touka D Tak, uro AD:DE=5:2. Onpenenure
rpaaycuyto mepy yria DFG.

AA, BB, CC,
BBM

0
8. B TpeyronbHHKE ABC C yrjiom £B =120 MPOBEACHBI  OMCCEKTPUCHI

OTtpesok AlBl nepecekaeT OUCCeKTpUcy CCl B Touke M. Halit rpagycHyto Mepy yria

9. Crynentel-xumukn VBaHoB m IleTpoB B3sii ABe OYyTBUIM C PAacTBOPaMH, MMEIOIIUMH PAa3IUIHOE
NPOIIEHTHOE cozepkaHue crupra. Maccel xuakocteit 3,2 u 4,8 kr. 3aTeM OHU OTIWIM U3 OyThLIEH
10 OJJUHAKOBOMY KOJIMYECTBY PacTBOpA, MOCJE YEro KUAKOCTb, OTINTYIO0 U3 OyThinu IleTpoBa, nepenuinu
K MBaHOBYy M HaoOOpoT. B pesynbraTe NpoLEHTHOE coAep)kaHUE CIUpPTa B 000MX OYTBUISX CTallo
OJMHAKOBBIM. ONpeAeTUTh CKOJIBKO TPAMMOB PacTBOPa NEPEINBATIOCH KaXKIbIM CTYIEHTOM.



Pemenne Bapuanra 2

1. Bacs 3arazan nBa HaTypaibHbIX yucia. CymMMa yTpOEHHOTO KBaJpaTa IepBOro YHCIIA U Y4ETBEPEHHOTO
MPOU3BEACHUS IEPBOTO U BTOPOro ymcia Ha 13 Oonblie KBajpaTa BTOPOrO YHCIA, YMHOKEHHOTO Ha 7.
Haiinure 5T uncna, B OTBETE 3alMILIUTE CYMMY 3THX YHUCEIL.

Pemenne.

IlycTh X — mepBoe 4mciio, y - BTopoe yucino. Ilosyuum ypaBuenue:
3x% + 4xy = 7y? +13,

3x% — 3xy + 7xy - 7y? =13,

(x—y) (3x +7y) =13,

x—y=1 x—y=13 x—y=-1 x—y=-13
{3x +7y =13 "M {3x +7y=1"" {3x +7y =-13 "M {3x +7y=-1
x=2 x =9,2 x=-=2 x = -—9,2
{y=1 {y=—3,8 {y=—1 {y=3,8
VYcnoBuio 3a1aun yI0BIETBOPSIOT X=2 U Y=1, cymma paBHa 3.
OrtBerT: 3.

2. HaiituTe cymMMy BCeX LieNbIX 3HAYCHHI S, IPH KOTOPBIX ypaBHEHHE
11lg + 1| — 4q = |lg — s| + 2q|
OTHOCUTCJIIBHO q HC UMECT HU OJHOT'O KOprL

Pemenue.

Paccmorpum ¢yukiuio f(q) = 11|q + 1| — 4q — ||q —s|+ 2q|. KoaddunueHnt npu mnepBoM mojyie
OoJbIIe CyMMBI MOJYJIeH oCcTalabHBIX Kodddummentos npu q (11>4+1+2). Otcioga cinenyer, 4To Ha BeexX
uHTEpBaslaX 10 ¢ = —1 KO3QPUIMEHT B JTUHEHHOM BBIpaXEHUH OTpHUILIATE]eH, a mocie q = —1 -
HOJIOKHTENeH, ¢ = —1 - Touka MuHUMYMa. [liist Toro, 4to0bl ypaBHeHnue f(q) = 0 He UMeNO HU OJHOTO
KOPHSI HEOOXOIMMO U JIOCTATOYHO, YTOOBI BRITIOJHUIOCH HepaBeHCTBO: f(—1) > 0. PemiM HepaBeHCTRBO.
O6o3nayuM |q + 1| = t, momy4um:

4—|t—2]>0,(t—2)2-4% <0,

(t—6)(t+2)<0,te(—2;6),|g+1|<6,q € (—7;5),

CyMMa LeNbIX 3HadeHuu q: —11.

Otser: —11.

3. Manpunk Hanucaa Ha JIUCTE 6YMaFI/I MEPBLIC ABAALATE HATYPAJIbHBIX YHUCCII. EMy HC MMOHPAaBUJIOCh, KaK
HAMUCaHO OJTHO W3 HUX, U OH 3a4epKHYN 3To uncio. Okazanochk, 4To cpenu 19 ocTaBImIMXCS €CTh YUCIIO,
paBHOe cpenHemy apupmeruueckoMy 3Tux 19 uncen. Kakoe yncio on 3auepkuyn? Ecnu 3aaua umeet He
€IMHCTBEHHOE PEIICHHE, TO BHIMUIIUTE B OTBET CYMMY 3THUX YHCE.

Pemenue.

CymMmma yucen Ha JIUCTE, TepBOHAYAIbHO paBHas 1+2+3+...+20=210 u ymMeHbIIMBIIAsCA HA 3a4YE€PKHYTOE
41CII0, 3aKItoueHa B npenenax ot 210-20=190 no 210-1=209. Ona, xpome Toro, kpaTHa 19, NOCKOJIBKY B
19 pa3 Gosbiie OTHOTO U3 claraeMbiX. A Tak, kak u3 uucen 190, 191, 192, ..., 209 Tonbko yucna 190 u
209 xpatubl 19, To crépmu mm6o yucmo 20=210-190, 6o 1= 210-209. B oboux ciyyasx cpenHee
apudmeTryecKoe yrcesl, OCTaBUIMXCS Ha JIUCTE, HE COBMAAAET CO CTEPTHIM UHCIIOM.

OrtBer: 21.

4. JIBa BeMOTOHIIMKA CTAPTOBAJIM OJJHOBPEMEHHO C OOIIEro Havaja Belonpodera, OuH co CKOpocThio 40
KM/4, Ipyroit co ckopocTbio 30 kM/4. Uepes moiyaca ¢ TOro ke MecTa o Tpacce Benonpodera Beiea 3a
HUMU BbIEXall MOTOIMKIUCT. Haiiiure ckopocTh MOTOMKIIKCTA (B KM/4), €CJIM U3BECTHO, YTO OH JIOTHAI
MEepPBOro TOHIIKMKA Ha 1 yac 15 MUHYT Mmo3e, 4eM BTOPOTO.



Pemenue.
O6o3HauuM: ¥ — CKOpPOCTh MOTOLMKIHWCTA, ty,t, — BpeMs, dYepe3 KOTOpOEe MOTOIMKIMCT HarHal
COOTBETCTBEHHO MEPBOTO M BTOPOTO BeNOroHIUKOB. [lo ycnosuro vty — 40t; = 20 u vt, — 30t, = 15.

Bripasum u3 ypaBHeHuil tq, t, ¥ NpUPaBHAB UX PA3HOCTH K 1,25 yaca, Moay4rM ypaBHEHHUE
20 15 5

v—40 v—30 4
KOTOpOE Mpeodpasyercst K KBaJpaTHOMY YPaBHEHHIO

v? — 74v + 1200 = 0,
v; = 50 KM/4, v, = 24 KM/4 — He nogxomut (24 < 30) 10 YCIIOBHIO 3a1a4H.
OrtBet: 50.

5. B kopoOke nexxaT HOCKM ceMH IBeTOB. Ecim B3sTh M3 KOpOOKM 25 HOCKOB, TO CpeAHM HUX
rapaHTHPOBAHHO OKaXyTCsl BCE MMeroluecs 1BeTa. UeMy paBHO HauOOJIblIEe YUCIO HOCKOB, KOTOpOE
MOXeET OBITh B KOPOOKe?

Penrenne.
n
[TycTb B KOpOOKe JiexkaT n HOCKOB, TOT/1a, 110 MPUHIUIY J(Upuxiie, HOCKOB KaKOT0-TO I[BeTa He OOJIbIle >

6n .
CJIICOOBATCIbHO, OCTAJIBHBIX - HC MCHBIIC 7, NpuiIceM HUX OJOJIKHO OBITH MEHbIIIE 25 (1'[0 YCHOBI/IIO).

5
[Torygaem 67n <25 n< 1%, n < 29.

UYucno 29 He TOIXO0IUT, TOTOMY YTO TOTJa B KOPOOKe OyIyT HOCKU OJIHOTO IIBETa B KOJTMYECTBE HE Ooee
4 mTYyK, a HOCKOB OCTAJIbHBIX I[BETOB — HE MEHEE 25, UTO MPOTUBOPEUHUT YCIOBHIO. [[J151 creayroliero yncia
28 cymiecTByeT cuTyanus (A7 Kaxa0ro u3 7 BeTOB — 4 HOCKA), YOBIETBOPAIOIIAs YCIOBUIO 3a/Ja4UH.
OtBeT:28.

6. J[lan TpeyronbHUK ABC. [Tpsmbre 00,, 00; 00, . o « /
ABC,

KaK ITOKa3aHO Ha

OMCCEKTPUCHl BHEIIHUX YIJIOB TPEYTOJIbHUKA
pucynke. Touka O . LEHTP BIHMCAHHOW B TPEYrOJIbHUK ABC

00, , 00,

OKpY’KHOCTH. HailTu yroi B rpajgycax Mex1y NpsIMbIMH

Pemrenne.

ABC

Touxa O - touxa nepecedeHusi OMCCEKTPUC TPEYroIbHUKA ' clenoBaTeNbHO, OucceKTpuca BO

00

NepIeHANKYIIIpHA IPIMOii 2 (kaK OMCCEKTPUCHI CMEXKHBIX YIJIOB TPEYTOJbHHUKA).

BC
00,.

00,

Touka O;, KAaK paBHOYAAJICHHAs OT IPSIMBIX BA u ' nexur na BO- CnenoBarenbHO, TIpsMast

COBIAIaroNIas ¢ BO, MEPIEHIUKYISIPHA PAMON
OTtBeT: 90.

7. lana npsimoyronbHas Tpanenuss ABCE, ocnoBanust kotopoit BC u AE paBHbI 5 1 7, COOTBETCTBEHHO.
Menbmas 6okoBas cropoHa AB pasna BC. Ha AB ormeuena Touka F Tak, uro BF:FA=2:3, na AC

3



ormeueHa Touka G Tak, uto AG:GC=4:1; na AE ormeuena touka D Ttak, uro AD:DE=5:2. Onpenenute
rpanycHyo mepy yria DFG.

Pemenne.
[Toctpoum neprnenaukymnsipsl Gl u GH.

&

1) AGID=AGFH _ JBYM KaTeTaMm, TaK Kak Gl =GH =4 FH =1D =1, MO3TOMY FG =GD,
/FGH = /DGl =q

2) GIAH _ xpanpar, suamur £1GH =90°, ZIGH = /FGH + ZIGF = + ZIGF.

3) £DGF = ZDGI + ZIGF = a + ZIGF =90°.
FG =GD,

4) ADFG . MPSIMOYTOJIbHBIN PaBHOOEAPEHHBIM TPEYrojbHUK, TaK Kak U 3HA4YUT

/DFG =45°,
OTBeT: 45.

8. B TpeyronpHuke ABC yIII0M /B =120 IIPOBEJICHBI OMCCEKTPUCHI A4, BB, CCl. OTtpesok AB,
BBM

nepeceKaeT OUCCEKTPUCy CCl B Touke M. Halitu rpagycHyto Mepy yria

Pemrenne.

HpO,Z[OJ'I)KI/IM CTOPOHY AB 3a TOYKY B’ TOoraa BC 61/ICCCKTpI/IC2l yria ZBlBK, a 3Ha4YUT TOYKa A&-
paBHOYIAAJICHA OT CTOPOH B-I-B )41 BK . quTLIBaH, YTO TOYKa A&- JIC)KUT Ha 6I/ICCCKTpI/ICC ZBAC , a

3HAYUT U paBHOYAAJICHA OT €I0 CTOPOH IMOJIy4YacM, 4TO A& paBHOYJAJICHA OT CTOPOH Bl n Blc , 4 3BHAYUT

/BBC /BBC.

B
B TpeyronbHuke BB,C touka M - Touka nepeceueHust OUCCEeKTpUC 1A " CC.,

ZB,BC /ZBBM = ZMBC =30".

JIEKUT HA OMCCEKTpHCE . Takum oGpa3zom, 1A1 - OuccekTpuca

a 3HA4UT, U BM

TOXKE OMCCEeKTpuca , CJIeIIOBATEIILHO



OTBerT: 30.

9. Cryneutsi-xumuku MBanoB u IlerpoB B3sui ABe OyThUIM C pacTBOpaMH, MMEIOLIUMHU Pa3IUYHOE
MIPOLIEHTHOE CojepKaHue crupTa. Maccel xuakocteid 3,2 u 4,8 Kr. 3aTeM OHU OTIWIHM U3 OYyTBUICH 1O
OJIMHAKOBOMY KOJIMYECTBY PacTBOpaA, IOCJIE YEro XKUAKOCTh, OTIUTYIO U3 OyThutn [leTpoBa, nepenunu K
MBanoBy u HaobopoT. B pesynpTare NpOLEHTHOE COAEp)KAaHHE CIUPTa B 000MX OYTBUISX CTallo
0JIMHAKOBBIM. OIpeeanTh CKOJIbKO IPaMMOB PAacTBOPA MEPEINBATIOCH KaKIbIM CTYIEHTOM.

Peurenue.
X . p%
[Tyctp - Macca nepeiamBaeMom KUJIKOCTH, - IPOLIEHTHOE COZIep)KaHUE CIIUPTa B TIEPBOM PaCTBOPE,
0
0
47 MIPOLIEHTHOE COJICPKAHME CIIUPTA BO BTOPOM pactBope. Torma y MiBaHOBa OCTaIOCh TIOCIIE OTIUTHS
(32— x) X ——

32-X KI' pacTBOpa, a B HEM 100 cIupTa, eMy Hepeaman X Kr pacTBOpa, a B HEM 100
cnupta. IIpoueHtHoe copepkaHue coupra B [IEPBOM  pacTBOpe  IMOCiIE  NEepesiuBaHUM:

(3,2—x)- Py 9
100 "~ 100 .10

3,2

(4,8-X) —
4,8—X 1
VY IlerpoBa ocTanocek MOCi€ OTIUTHUA

P

NEepeInin X KT paCTBOpa, 4 B HEM 100 CIIMpTa. HpOHeHTHOG COACPIKAHUC CITUPTA BO BTOPOM paCTBOPEC

(4,8_X).i+X.L

KI' paCTBOpa, a B HCEM CIIMpTa, MYy

100 100 .100
T0CIIE TIEPETMBAHUIA: 4,8
CoCTaBUM U PEIMM ypaBHEHUE:
(3,2—X)-L+X-i (4,8—X)-i+x-i
100 100 .100 = 100 100 .100
3,2

3,2-X)-——+x- 8—X)- A+ X~ |.2
(622555 0555 5[4 )
100 100 100 100
((32-x)-p+x-q)-3=((48-x)-q+x-p)-2
(3.2p—xp+xq)-3=(4,8q—xq+Xp)-2
9,6 p—3xp+3xq =9,6q —2xq + 2xp
9,6(p—a)=5x(p-aq)

x:%:l,QZ
5

(kr)
Otser: 1920.



