MOCKOBCKUI ®N3NKO-TEXHUYECKUI UHCTUTYT

OJINMMIINAJIA "®OU3TEX" 110 MATEMATUKE

9 kJacc

BUJIET 1 InopP

3aIl0JIHAETCS OTBETCTBEHHBIM cexpeq‘apéM

. Jamnr kBagparabie Tpéxaenst fi(z) = 22 —ax — 3, fo(x) =22 + 22 — b, f3(x) =322 +(2—-2a)r —6—bnu

fa(x) = 322+ (4 — a)x — 3 — 2b. Ilycrb pasnocTu ux Kopueii papubl coorsercrsento A, B, C'u D. UssecrHo,
2_n2
qro |C| # |D|. Haiinure ornorrenne %. Suauenus A, B, C, D, a, b He 3aJaHBL.

. Pemure cucremy ypasuenmii

3r —y — 3xy = —1,
92%y% + 922 + y? — 6y = 13.

. B npsimoyrosbubiii Tpeyronsank ABC (4B = 90°) Brnmcana oKpy:KHOCTB I ¢ 1ieHTpoM [, KoTopasi KacaeTcst
cropor AB u BC B moukax K u L coorBercTBenHO. [Ipsimasi, mpoxojsiiasi uepe3 TOUKy [, mepecekaer
cropoubl AB nu BC' B Toukax M u N coorBercTBenno. Haiiaure pagumyc okpyxuocru [', eciu MK = 144,
NL = 25. Haitnure AC, eciu JOIOJHUTEILHO U3BECTHO, 4T0 npsamasa M N napaJuiensaa AC.

. Ha crone nexar 100 pasinunbix kaprodek ¢ dncjaamu 3, 6, 9, ...297, 300 (Ha KaxKJI0# KApTOUKE HAIMCAHO
POBHO OJTHO YHUCJIO, KAYXKJI0€ YUCJIO BCTPEUAETCsl POBHO ol pa3). CKOJbKUME CIOCOGAME MOYKHO BbIOpAThH 2
KapTOUYKU TaK, YTOOBI CyMMa YHCEsI Ha BHIOPAHHBIX KAPTOYKAX JIEJIMIach Ha 57

. ana pasuobokasi tpanerus ABCD (AD || BC, AD > BC'). Okpyxkuocts §) Brucana B yroa BAD, kacaercst
orpeska BC B Touke C' u nosropuo nepecekaer CD B Touke F, rak uro CE =9, ED = 16. Haiigure paanyc
okpyx)HocTH ) u mwiomaas Tpanerun ABCD.

. Tlpn kaxkwx 3HAYEHHWAX TIapaMeTpa a CpeJu pemiennii HepasencTsa (z + 2)Vax + x — 22 —a > 0 mHaitryTes
JIBa PEIIeHUs], PA3HOCTb MEXKJy KOTOPbIMU paBHa 47

. Ha xoopmunaTHoii miockocTn paccmarpuBaercst durypa M, cocrosinast u3 BceX TOYEK, KOOPAUHATHI (X;Yy)
KOTOPBIX VOBJIETBOPSIOT CHUCTEME HEPABEHCTB

r—y®—4y—3 > 0.

{\yl + 44yl <4,
2y—x+3 &

Nzobpazute dpurypy M u HaiiauTe ee IJIOMAIb.
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MOCKOBCKUI ®N3NKO-TEXHUYECKUI UHCTUTYT

OJINMMIINAJIA "®OU3TEX" 110 MATEMATUKE

9 kJacc

BUJIET 2 InopP

3aIl0JIHAETCS OTBETCTBEHHBIM cexpeq‘apéM

. Jlansr kBajpaTabie Tpéxaaensl fi(x) = 2 — 2z +a, fo(x) = 22 + br — 2, f3(z) =422+ (b—6)z +3a — 2 u

fa(x) = 422 + (3b— 2) — 6 + a. Ilycrs pasmocTu ux Kopmeii papubl coorsercrsento A, B, C' u D. UssecrHo,
2_n2
qro |C| # |D|. Haiinure orHorrenne %. Suauenus A, B, C, D, a, b He 3aJaHBL.

. Pemure cucremy ypasuenmii

2y —x — 2zy = —1,
422y + 2% + 4y — 4xy = 61.

. B npsimoyrosbubiii Tpeyronsank ABC (4B = 90°) Brmcana oKpyKHOCTB [ ¢ 1ieHTpoM [, KOTopasi KacaeTrcst
cropor AB u BC B moukax K u L coorBercTBenHo. [Ipsimasi, mpoxojsiiasi uepe3 TOUKy [, mepecekaer
cropoubl AB nu BC' B Toukax M u N coorBercTBenno. Haiiaure pagmyc okpyxuocru [', eciu MK = 225,
NL = 64. Haitnure AC, eciu JOIOJHATEILHO U3BECTHO, 9T0 npsamasa M N napaJuiensaa AC.

. Ha crone nexar 150 pasinanbix kaprodek ¢ uncjaamu 2, 4, 6, ... 298, 300 (Ha KaxKJI0i KapTOUKEe HAIMCAHO
POBHO OJTHO YHUCJIO, KAXKJI0€ YUCJIO BCTPEIAETCsl POBHO ouH pa3). CKOJbKUME CIIOCOGAME MOYKHO BbIOPAThH 2
KapTOUYKU TaK, YTOOBI CyMMa YHCEsI Ha BHIOPAHHBIX KAPTOYKAX JIeJMIach Ha 57

. ana pasuobokas tpanerus ABCD (AD || BC, AD > BC). OkpyxkHuocts §) Biucana B yroa BAD, kacaercst
orpeska BC B Touke C' u nosropuo nepecekaer CD B Touke F, rak uro CE = 16, ED = 9. Haiigure paanyc
okpyx)HocTH ) u mwiomaas Tpanerun ABCD.

. TIpu Kakux 3HaYEHNAX TIApaMeTpa a Cpejii permennii HepasencTsa (r — 5)vax + 2r — 22 — 2a < 0 HaiiLyTCs
JIBa PEIIeHUs], PA3HOCTb MEXKJy KOTOPBIMU paBHa 67

. Ha xoopmunaTHoii miockoctn paccmarpusaercst dburypa M, cocrosinast u3 BceX TOYEK, KOOPIUHATHI (I;Y)
KOTOPBIX VJOBJIETBOPSIOT CHUCTEME HEPABEHCTB

2 —4x—2y+2 0

{m + 14— x| <4,
y—x+3 2

Nzobpazute dpurypy M u HaiiauTe ee IJIOMAIb.
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Buaemwt 1 — 2. Pewenusa

Bujer 1

1. JManwr xBasipaThbie Tpéxwienst fi(x) = 2% —ax — 3, fo(z) = 22 + 22 — b, f3(z) =322+ (2—2a)z — 6 —bu

fa(x) = 322+ (4 — a)x — 3 — 2b. IlycTb pasnocTu ux KopHeii papnbl coorsercrsento A, B, C'u D. Ussecrno,
2 2

ato |C| # |D|. Haiinre oTHOMmeERUE 5y SHauenns A, B, C, D, a, b ne sa1anbrL.
OTBer: 3.

Pemenwne. [Tycrs ax? + B+ v — KBaJApaTHLIH TPEXUICH ¢ MONOKATENLHBIM aucKpumunanTom 1. Torma ero

VT (=b-VT)| _ T

KOPHH OIIpeJesisioTcs (popMymnoit x1 2 = %ﬁ, IO3TOMY |x2 - $1\ = or al IIpumensis
9Ty HOpMyJIy UeThIpe pa3a, MOJIydaeM
1 1
A=+a2+12, B=V4+4b, C = g\/(2 —2a)2+12(6+b), D = g\/(4 —a)? + 12(3 + 2b)

Orciona caeayer, uro C? — D? = %((4@2 —8a + 12b + 76) — (a2 — 8a + 24b + 52)) = % (a2 —4b+ 8), A? —
B? = a? — 4b + 8. 3HaunT, NCKOMOE OTHOIIEHHE PABHO 3.

3z —y — 3zy = —1,

922y + 922 + y% — 6y = 13.

OrBer: (—% 1), (1; 1) (—%;—3), (—l3 2).

2. Pemmre cucremy ypaBHeHMit {

(3.1‘ - y) - Sxy = _17
(3ry)* + (3z —y)* =13
u—v=-—1,
v? 4+ u? =13.
[ToyicTaBisist 9T0 BO BTOPOE ypaBHeHue, 1ojydaem (u + 1)2 +u? =13, u®> + u — 6 = 0, OTKy/[a CJIeYeT, 9TO
u=—3 (u rorna v = —2) wm u = 2 (u Torga v = 3).
3z —y = -3, =3 3,
Y - Y ) T +
9z° + 92+ 2 = 0.

Pernrenne. HepeHI/ICbIBaeM CHUCTEMY B BHUJE { , IIoCJie 9ero BBOJAMM HOBBIC II€epe-

MenHble: U = 3z — ¥y, v = 3xy. Cucrema NpUHUMAET BU/T W3 nepBoro ypasuenus v = 1+ u.

Orcioza mostydaeM, 4To Jmubo & = — i

Ecmm u = =3, v = =2, TO{ 35

3xy = —2
y:2,ﬂﬂ6ox:—%,y:1.

3w —y =2, =3z —2,

3wy = 3 322 — 9w 1 =0 Orcroza morydaem, 9To Jiubo & = —%, y = —3,

Ecnﬂu:2,v:3,To{
gubo x =1, y = 1.

3. B npsamoyrosbusrit Tpeyronbauk ABC (/B = 90°) Buucana okpy»KHOCTB [ ¢ mieHTpoM I, KOTOpast KacaeTcst
cropor AB u BC B moukax K u L coorBercTBenHo. [Ipsimasi, mpoxojsiiasi uepe3 TOUKy [, mepecekaer
cropoubl AB nu BC' B Toukax M u N coorBercTBenno. Haiiaure pagumyc okpyxuocru [, eciu MK = 144,
NL = 25. Haitnqure AC, eciu JOIOJHATEILHO U3BECTHO, 4T0 npsamasa M N napaJuiensaa AC.

Orteet: = 60, AC' = 390.

Pemrenune. Yoot KIM u LN I paBHBI Kak COOTBETCTBEHHBIE IIPH MTapasLIebHBIX IpsaMbix BC' u K I, mostomy

npsimoyroJibHble TpeyrojbHuku KIM u LN I nonobubl. 3HadwuT, % = %, win (ecim 0603HAYUTH PAJIILYC
OKDYZKHOCTH 32 T') %4 = 5=, OTKyzia 1 = 60.

Torma BM = BK + KM =r+ KM = 204, BN = BL+ LN = r + LN = 85, cienosarensno, MN? =
2042 4852 = 172 (122 + 52) =172.13%2, MN = 17-13. IIycts h — BeicOTa Tpeyroibauka BM N, nposeiéHHasT
u3 Bepiuubl npamoro yria B. Torma mmomans Tpeyroibauka BM N MOXKHO BBIPA3UTh JABYMs CIIOCOOAMMU:
2SapmN = BN - BM = MN - h, nosromy 85204 =17 13- h, h = 1920,

Eciu MN || AC, ro tpeyrosnbuuku BAC u BM N 110106Hb1, a K03 duiuenT ux moaobust k paBeH OTHOIIEHUIO
BBICOT 9TUX TPEYTOJBHUKOB, ITPOBEIEHHBIX U3 BepmnHbl B. Ocraérest 3aMeTUTh, YTO BBICOTa TPEYTOJbHUKA
ABC, nposenéunast uz B, pasua r + h = 60 + % = %. Orcrona k = h;l"r = % . 10200 _ 30

AC =k-MN = 32.13-17 = 390.

3 — 174
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Buaemwt 1 — 2. Pewenusa

4. Ha crose siexkar 100 pasiauusbix Kaprodek ¢ yuciaamu 3, 6, 9, ...297, 300 (Ha KaxkKJ0ii KApTOUKe HAIUCAHO
POBHO OJTHO YHUCJIO, KAYXKJI0€ YUCJIO BCTPEIAETCsl POBHO ouH pa3). CKOJbLKUME CIIOCOGAME MOYKHO BbIOPAThH 2
KapTOUYKU TaK, YTOOBI CyMMa UHCEsI Ha BHIOPAHHBIX KAPTOUYKAX JIEJMIach Ha 57

OTBeT: 990.

Pemtenue. /lanubie unciia, paciioioyKeHHBIE B [TOPsIIKE BO3PACTAHUS, 00Pa3yoT apudMeTHIECKYI0 IPOrpec-
cuto ¢ pasHocthio 3. CiemoBaTebHO, OCTATKN OT JEJE€HNS Ha b y 3TUX Yuces depeayiorcd. JleficrBurebHO,
€CJIM KaKoe-TO U3 9TUX JYUCEJI JeJINTCs Ha D, T.e. uMmeeT Bua S5k, rue k € N, To ciemyrolee 3a HIM YUCIO €CTh
5k + 3 — u ono Jaér ocraTok 3 ot Jesenns Ha 5, najgee — bk +6 = 5(k+ 1) + 1, maormee octaTok 1 oT meneHus
Ha 5, 3arem — 5k + 9 = 5(k 4+ 1) + 4, natomee ocratok 4 or genenus Ha 5, 3arem 5k + 12 = 5(k + 2) + 2,
Jlarolee ocTaToK 4 OT jiesieHust Ha 5; HAKOHeI, CJelyionmM sisisiercst bk + 15 = 5(k + 3), koropoe cHOBa
JeJIUTC Ha 5, IOCJe Yero MOPsIA0K OCTATKOB IOBTOPSAETCA. TakuM 00pa3oM, OCTATKU OT JIeJIeHHUs JAHHBIX
quces Ha b uiayT B nopsjke ...0;3;1;4;2;0.. ..

Cpenu mamabix HaMm 100 gucen ecthb mo 20 uunces, matonux ocrarku 0,1,2, 3,4 or genenust Ha 5.
CyMMa ABYX YHCEST MOXKET JeJIUThCA Ha D B CJIEAYIONINX CIIydastX.

1) O6a uncna gensirest vHa 5. Beero kaprouek ¢ Takumu auciaamu 20, 1 Hy»KHO BBIOpATh 2 HUX — €CTh 0220 =
% -20-19 = 190 crrocoboB cienaThb 9TO.

2) OO U3 umces JaéT OCTATOK 1 OT jesieHus Ha 5 — TOrJa BTOPOE JIOJZKHO JaBaTh OCTATOK 4 OT JesleHust
Ha 5. D1y napy uuces MoxKHO BbiOpaTh 20 - 20 = 400 criocobamu.

3) OO U3 Ynces AaéT OCTATOK 2 OT JIeJIeHHsl Ha 5 — TOr/a BTOPOe JAaéT OCTATOK 3, U, AHAJIOTUIHO BTOPOMY
ciy4aio, orygaeM 400 crmocoboB BEIOpATh 2 IHUCTIA.

B urore BeixoauT 990 cmocobos.

5. Hana pasao6okast Tpanenuss ABCD (AD || BC, AD > BC). OkpyxHocts §) Buucana B yroin BAD, kacaercs
orpeska BC B Touke C' u noBropHo nepecekaer C'D B Touke F, tak uro CE =9, ED = 16. Haiinure pagnyc
okpykHOCTH §2 ¥ 1oma e Tparnenuun ABCD.

= 17 R
OrBet: R = 15, Sapcp = (’;“.

Pemrenne. O6Go3HAYMM TOYKH KaCaHUs OKPYKHOCTH co cropoHamu AB u AD tpamnenun vepes K u W
cooTBercTBeHHO. 110 Teopeme o KacarenbHoil u cekymeir DW?2 = DE - DC = 16 - 25, DW = 20. Tax kak
C u W — TouKM KacaHUsl OKPYKHOCTH ¢ HapaJjiieababiMu npsaymbivu BC' u AD, orpesok CW ectb nuamerp
OKPY2KHOCTH, MEPIEHIUKYJIAPHLIA 5TUM IpsaMbIM. 11o Teopeme Iludaropa us npaMoyrojbLHOro TpeyroabHIKA
CDW naxomnm, uro CW = /252 — 202 = 15. Caegosarensto, pajuyc R okpyzxuocru pasen sCW = 12,

[Iycts BC = z. Torma BK = x (kacaresbHble, MPOBEIEHHBIE K OKPYKHOCTH U3 OIHOIl TOYKU, PABHBI), &
B CHJIy TOTO, 4TO Tparerus paHobenpennasi, AK = AB — BK = 25 — x. 3uauutr, AW = AK = 25 — .
Orcrona nosrydaem, 4ro cymma ocHoBauuii ectb BC' + AD = x + (45 — ) = 45, u nionia b Tpanenyun paBHa
1 675

5 15-45 = 22,

2 2

6. Ilpu kaxux 3HAYEHHSX TApaMeTpa @ cpeau pemrenmii mepasencrsa (z + 2)vVax + x — 22 —a > 0 maiigyTcs
JIBa, PEITIeHNsI, PaA3HOCTh MEXKy KOTOPBIMU paBHa 47
OrtBert: a € [—6; —3] U [5; +00).
Permmenne. 3ameTnM, 9To TIOIKOPEHHOE BBIPAsKEHIE MOYKHO TIpeobpasoBaTh Tak: ax + 2r — 22 — 2a = a(x —
1) —z(x—1) = —(z — a)(z — 1). O/I3 nepasencra onpejeinsiercst ycaosueM (z —a)(x —1) < 0. Ilpua =1
310 yeosne npuauMaer i (z — 1)? < 0, T.e. ero pemrennmeM ABIAETCA eIMHCTBEHHOE YHCIO T = 1, a mpm
a # 1 OHO 337]a6T OTPE30K MEXKJIy TOUYKAMH ¢ U 1 Ha YUCI0BON mpsiMoii. OUeBUIHO, UTO NEPBBI BApUaHT
He YIOBJIETBOPSET YCJIOBUIO 33/1a91 BBHUJY TOI'O, YTO HEPABEHCTBO MMeeT He OoJiee ojHoro pertenus. Moo
TaK»Ke OTMETUTh, YTO JJIsi TOr0, YTOOBI HAIJIUCH 2 peleHus Ha paccrosauu 4 npyr ot apyra, O3 moskHO
OBITH OTPE3KOM [IJIMHBI HE MEHbINe 4, OTKyma ¢ < —3 Wik a = 5.

Ncxomnoe HEPABEHCTBO PABHOCUJIBHO CJIEIYIOTIEMY:

(:U—I—Q)\/—(az—l)(x—a)ZO. (1)
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Buaemwt 1 — 2. Pewenusa

Bynem perarh 3T0 HEpaBEHCTBO METOJIOM MHTEPBAJIOB, a JIIsi PACCTAHOBKM Ha YUCJIOBOM NPSAMO#l TOYEK, B
KOTOPBIX MHOXKUATEJIN B JIEBOW YaCTH HEPABEHCTBa OOPAIAIOTCS B HOJIb, PACCMOTPHUM [Ba, CJIyYasl.

1) a > 5. Torma O3 — sro = € [1;al]; m0boe 3HAYEHWE T W3 ITOTO MPOMENKYTKA SABJISETCS PEIIeHIEM
HEPABEHCTBA, TaK KaK MepBblii MHOXKUTEb B (1) mosoxkuresieH, a Bropoii — neorpunaresed. CiienoBarebHo,
BCe 3HAYEHUsI apaMeTpa a € [5; +00) MoAXoAAT (HAIPUMED, PEIeHUsIMI HEPABEHCTBA SIBJISIIOTCS Yuciaa & = 1
uzx=>5).

2) a < —3. Torma OI3 — sr0 = € [a;1]. Merox nnrepsasos naér x € {a} U [—2;1]. B sTrom mHOXKecTBe
[PUCYTCTBYIOT TOYKM Ha paccroguuu 4 npyr ot apyra npu —6 < a < —3 (310 Touku £ = a u = a + 4).
B wurore nosygaem a € [—6; —3] U [5; +00).

Ha koopmnaTHoil m10cKOCTH paccMmarpuBaercst durypa M, cocrosinast U3 BCeX TOYEK, KOOPAUHATEL (I;Y)
KOTOPBIX YAOBJIECTBOPSIOT CUCTEME HEPABEHCTB

ly| + 14 +y| <4,

2
r—y“—4y—3
2y—x+3 2 0.

Nzobpasure durypy M u Haiigure ee miomaib.

OTBer: 8.

Pemenne. PaccmorpuMm niepBoe HepaBeHcTBO. it pacKpbITHS MOJyJeil paccCMaTPpUBAEM TPU BO3MOXKHBIX
cirydasd.

1) y < —4. Torpma mepasencTBo npuHumaer Bujg —y — 4 — y < 4 < y > —4. B srom ciryuae pemniennii Her.

2) —4 < y < 0. Torma nonyuaem —y +4 +y < 4 < 0 < 0, 94TO BBIIOJIHSIETCS [IPU BCEX 3HAUCHUSIX Y U3
PacCMaTPUBAEMOTO ITPOMEXKYTKA.

3)y>0. Torma y+4+y <4< y <0, re. peiennii TakxKe HET.
O6benunsist pe3yabTarsl, HoaydaeM, 9ro y € [—4;0].

[Tepeitiém KO BTOpOMY HEPAaBEHCTBY. 3HAMEHATEJIb JIPOOU B €ro JIEBOI YacTu 0OpAaIaeTcs B HOJIb B TOYKAX,

HPUHAJJIEKAINX IPsAMOil & = 2y + 3 (Ha30BEM eé £; IpU 9TOM HEPABEHCTBO HE BBINOJIHEHO, TaK KakK JPo0b

e onpegenena). Uncaurens qpobu obpamaercs B Hob Ipn © — Y2 — 4y —3 =0 < o = (y + 2)2 — 1. Dro

MHOXKECTBO TOUYEK €CTh IapaboJia ¢ BeTBIMHU BIpaBo u BepiuHoi B Touke C(—1;—2). Touku nepeceuenust
) fe=2y+3, T =2y +3,

npsiMoit U 1mapabosbl MOYXKHO OIPEIC/IUTh U3 CHUCTEMbl yPABHEHUM 5 & 5

=y +4y+3 y° 4+ 2y = 0.

Orcrona Boixosgr e Toukn — A(3;0) u C(—1; —2).
Bropoe HepaBeHCTBO BBITTOJIHSIETCS:
— B TouKax mapabosinl (kpome Touek A u C);

— B TOYKaX CIpaBa OT apaboJibl U BBIIIE IPAMON (IPU 9TOM M YUCIUTE]Ib, U 3HAMEHATEb JIPOOU MOJI0KNI-
TeJIbHBI);

— B TOYKaX CJIeBa OT 1apabo/ibl U HUXKe IPSIMOil (M YMC/INTe b, U 3HAMEHATeb JIPOOU OTPHUIIATE/IbHBI).

YuurbiBast TakxKe orpannuenue y € [—4;0] u3 mepBoro HepaBeHCTBA, IMOJIydaeM, YTO MHOXkKecTBO M 1pes-
cTaBJisieT coboi COBOKYITHOCTD JIBYX MHOXKeCTB M7 u Mo; iepBoe U3 HUX €CTh KPUBOJMHEHHBIH TPEYTrOJIbHIK
BCD, rpe B(3;—4) u D(—5; —4) — Touku nepecedenusi napabosbl u upsamoii £ ¢ upsmoit y = —4 (ero cro-
ponamu sipyistiorcst orpesku C'D, BD u jayra napa6osasl BC'), a Bropoe — 00J1aCTh, OrpaHHYCHHAST OTPE3KOM
AC u nyroii napabosiet AC' (pu srom Bee Touku npsivoii AC' He IpHHAJIEKAT MHOMKECTBY, & OCTAJIbHBIE
IPAHUYHBbIE TOYKHU — IPUHAJJIEZKAT).

13 cummverpun napabosibl OTHOCUTEIBHO CBOEH ocu (T.e. HpsIMOil y = —2) cjejyer, 4To IIomaib (hbUryps
M3, orpanuvenHoii orpeskom BC' u ayroit napabossr BC, papna miomaau M. Ho M U M3 = ABCD, a
ILIOIIA/Ih STOI0 TPEYTOJbHUKA HECJIO0KHO HAWTH: SApoD = % -8-2=8.
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Buaemwt 1 — 2. Pewenusa

Buier 2

1. JMauwr xBasipaThbie Tpéxwiensl fi(x) = 22 — 2z +a, fo(z) = 22 + bz — 2, f3(z) =42 + (b—6)r +3a —2 u

fa(x) = 422 + (3b— 2)z — 6 + a. IlycTb pasnocTu ux KopHeii papnbl coorsercrsento A, B, C'u D. Ussecro,
2 2

ato |C| # |D|. Haiinre oTHOMmeERHNE 5. SHauenns A, B, C, D, a, b ne 3a1anbrL.
OTBer: 2.

Pemenwne. [Tycrs ax? + B+ v — KBaJApaTHLIH TPEXUICH ¢ MONOKATENLHBIM aucKpumunanTom 1. Torma ero

KOPHH OIIpeJesisioTcs (popMymnoit x1 2 = %ﬁ, IO3TOMY |x2 - $1\ = _b+ﬁ_2((l_b_ﬁ) = g IIpumensis
9Ty HOpMyJIy UeThIpe pa3a, MOJIydaeM
1 1
A=+4—4da, B=+/b+8, C = Z\/(b —6)2—-16(3a—2), D = Z\/(3b— 2)2 — 16(a — 6)

Orcrona caeayer, uto C? — D* = {-((b? — 48a — 12b + 68) — (9b* — 16a — 12b+ 100)) = 5 (=b* — 4a — 4),
A% — B? = —b? — 4a — 4. 3uauuT, NCKOMOE OTHOIICHUE PABHO 2.

2y —x — 2zxy = —1,

2. Pemmre cucrem aBHeHnit
yop {4x2y2 + 22 + 4y — dxy = 61.

OrBer: (—6;—%), (1; 3), (1; —%)7 (5; —%)
2y —x) — 2zy = —1,
(2zy)? + (2y — 7)% = 61
u—v=—1,
v? 4+ u? =61.
[TosicTassisist 5TO0 BO BTOpoe ypaBHeHue, mnojaydaem (u + 1)2 +u? =61, u® +u — 30 = 0, OTKyIa CJIe/LyeT, 9TO
u=—6 (u rorna v = —5) wm u = 5 (u Torga v = 6).
2y —x = —6 =2 6

y—x BN z ; y+0,

4y + 12y +5 = 0.

Pernenne. HepeHI/ICbIBaeM CHUCTEMY B BHJE { , IIoCJie 9ero BBOJAMM HOBBIC II€epe-

MeHHbIE: U = 2y — x, v = 2xy. CucremMa NPpUHUMAET BU/T W3 nepBoro ypasuenus v = 1+ u.

__5
Orcrona motydaeM, 9to Jubo y = —3

Ecan u = —6, v = —5, TO{ 2

2xy = —5
1

x =1, mbo y=—3, x=>5.
2y —x =5, =2y — 5,

Ecmn v =5, v =6, To yoe & :E? 4 Orcroma moydaem, ‘ITOJII/I60y:—%,$:—6,
22y =6 2y* — by —3=0.

gubo y =3, x = 1.

3. B npsamoyrosbhslit Tpeyronbauk ABC (/B = 90°) Buucana okpy»KHOCTB [ ¢ rieHTpoM I, KOTOpast KacaeTcst
cropor AB u BC B Ttoukax K u L coorBercTBenHo. [Ipsimasi, mpoxojsiiasi uepe3 TOUKy [, mepecekaer
cropoubl AB nu BC' B Toukax M u N coorBercTBenno. Haiiaure pagumyc okpyxuocru [, eciu MK = 225,
NL = 64. Haitqure AC, eciu JOIOJHUTEILHO U3BeCTHO, 9T0 npsamasa M N napaJuiensna AC.

Orser: R = 120, AC' = 680.

Pemtenne. Yoot KIM u LN I paBHBI Kak COOTBETCTBEHHBIE ITPH ITapasLIebHBIX IpsaMbix BC' u K I, mostomy

npsimoyroJibHble TpeyrobHuku K IM u LN I nonobubl. 3HaduT, % = %, win (ecim 0603HAYUTH PAJIILYC
OKpy KHOCTH 3a 1) 222 = g1, OTKyza r = 120.

Torma BM = BK + KM =r+ KM = 345, BN = BL + LN = r + LN = 184, cnenoBarenbno, MN? =
3452 +184% = 232 (152 + 82) =232.172, MN = 23-17. Ilycts h — BeIcOTA TpeyroibauKka BM N, mposeiénnas
u3 Bepiuubl npamoro yria B. Torma mmomans Tpeyroibauka BM N MOXKHO BBIPA3UTh JABYMs CIIOCOOAMMU:
25aMN = BN - BM = MN - h, nostomy 184 345 = 1723 - h, h = 2189,

Eciu MN || AC, to tpeyrosabuauku BAC u BM N 110106Hb1, a K03 dunuenT ux moaobust k paBeH OTHOIIEHUIO

BBICOT STUX TPEYTOJBHUKOB, ITPOBEIEHHBIX U3 BepmnHbl B. Ocraérest 3aMeTUTh, YTO BBICOTa TPEYTOJbHUKA
- _ 2760 __ 4800 _ h+r __ 4800 . 2760 __ 40

ABC, nposengnnas u3 B, pasua r + h = 120 + =7 = ==, Orciona k = 555 = =30 © 50> = 3z W

AC =k-MN = 32 -23-17 = 680.
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Buaemwt 1 — 2. Pewenusa

4. Ha crose siexkar 150 pasiauunbix Kaprodek ¢ yuciaamu 2, 4, 6, ...298, 300 (Ha KaxkKJ0il KapTOUKe HAIUCAHO
POBHO OJTHO YHUCJIO, KAYXKJI0€ YUCJIO BCTPEIAETCsl POBHO ouH pa3). CKOJbLKUME CIIOCOGAME MOYKHO BbIOPAThH 2
KapTOUYKU TaK, YTOOBI CyMMa UHCEsI Ha BHIOPAHHBIX KAPTOUYKAX JIEJMIach Ha 57

OTtBeT: 2235.

Pemtenue. /lanubie unciia, paciioioyKeHHBIE B [TOPsIIKE BO3PACTAHUS, 00Pa3yoT apudMeTHIECKYI0 IPOrpec-
cuio ¢ pasHocTbio 2. ClieoBaTeIbHO, OCTATKU OT JEJEHHsI Ha 5 y 9TUX JHces depeiyiorcs. JleiicrBuresnbHO,
€CJIM KaKoe-TO U3 9TUX JYUCEJI JeJINTCs Ha D, T.e. uMmeeT Bua S5k, rue k € N, To ciemyrolee 3a HIM YUCIO €CTh
5k + 2 — 1 oHO JA€T OCTaTOK 2 OT JejIeHus Ha b, majee — bk + 4, maroree ocTaToK 4 OT AeIeHNs Ha 5, 3aTeM —
5k+6 = 5(k+1)+1, naromee ocrarok 1 or nesienust Ha 5, 3arem bk +8 = 5(k+ 1) 4 3, natoriee ocrarok 3 or
JlesieHnst Ha b; HAKOHeT, ciaenyomuM sBisercs bk + 10 = 5(k + 2), koropoe cHOBa JeIUTCs Ha 5, HOCJIE Yero

[IOPSIJIOK OCTATKOB MOBTOPsieTCsi. TakuM 00pa3oM, OCTATKHU OT JEJICHUS JTAHHBIX YUCE] HAa D UJAYT B HOPSIKE
.0:2:45153;0. ...

Cpenu mamabix HaMm 150 ancen ecthb mo 30 uucen, matonmx ocrarku 0,1,2, 3,4 or geeHus Ha 5.
CyMMa ABYyX YHCEST MOXKET JeJIUThCA Ha 5 B CJIEAYIONNX CIIydasX.

1) O6a uncna gensirest va 5. Beero kaprouek ¢ takumu guciaamu 30, 1 Hy?>KHO BBIOpATh 2 HUX — €CTh C§O =
% - 30 - 29 = 435 c1ocob0B CIeIaTh ITO.

2) OO U3 umces JaéT OCTATOK 1 OT jesieHus Ha 5 — TOrJa BTOPOE JIOJZKHO JaBaTh OCTATOK 4 OT JesleHust
Ha 5. D1y napy uuces MoxkHO BbIOpaTh 30 - 30 = 900 crocobamu.

3) OO U3 Ynces AaéT OCTATOK 2 OT JIeJIeHHsl Ha 5 — TOr/a BTOPOe JAaéT OCTATOK 3, U, AHAJIOTUIHO BTOPOMY
ciy4aio, morygaeM 900 crocoboB BBIOpATh 2 IHUCTIA.

B urore BeixoauT 990 cmocobos.

5. Hana pasao6okast Tpanenuss ABCD (AD || BC, AD > BC). OkpyxHocts §) Buucana B yroin BAD, kacaercs
orpeska BC B Touke C' u noBropHo nepecekaer C'D B Touke F, tak uro CE = 16, ED = 9. Haiinure pagnyc
okpykHOCTH §2 ¥ 1oma e Tparnenuu ABCD.

OtBer: R = 10, Sapcp = 400.

Pemrenne. O6Go3HaYMM TOYKH KaCaHUS OKPYKHOCTH co cropoHamu AB u AD tpamnenun vepes K u W
cooTBercTBeHHO. Il0 Teopeme o KacarenbHOl u cexymeit DW? = DE - DC = 9-25, DW = 15. Tax kak C
n W — Toukm KacaHHs OKPY?KHOCTHU ¢ HapajuieabHbiMu npsiMbiMu BC u AD, orpesok CW ecrb numamerp
OKPY?KHOCTH, IEPUEHINKYISIPHbINA 3TuM npaMbIM. [1o Teopeme IIndaropa ns mpsMoyroabHOro TpeyroabHUKA,

CDW naxomnm, uro CW = /252 — 152 = 20. Caegosarensto, pajuyc R oxpyzxuocru pasen sCW = 10.

[Iycts BC = z. Torma BK = x (kacaresbHbIe, MPOBEIEHHBIE K OKPYKHOCTH U3 OIHOIl TOYKU, PABHBI), &
B CHJIy TOTO, 4TO Tpamerus paHobeapennasi, AK = AB — BK = 25 — x. 3uauutr, AW = AK = 25 — .
Orcrona nosyaaem, uro cymma ocHoBauuii ectb BC' + AD = x + (40 — ) = 40, u nuioma b Tpanenyun paBHa
1

5 20 - 40 = 400.

2

6. IIpu Kakux 3HAYEHMSX IApaMeTPa ¢ CPEIu peliennii nepasencrsa (r — 5)vax + 2r — 12 — 2a < 0 HaiigyTcs
JIBa, PEITIeHNsI, Pa3HOCTh MEXKy KOTOPBIMU paBHa 67

OtBer: a € (—oo; —4] U [8; 11].

Permmenne. 3ameTnM, 9To TIOIKOPEHHOE BBIPAsKEHIE MOYKHO TIpeobpasoBaTh Tak: ax + 2r — 22 — 2a = a(x —
2) —x(z —2) = —(x — a)(x — 2). O3 nepasencrsa oupesessiercst ycaosueM (x — a)(z —2) < 0. [Ipu a = 2
310 ycopne npuauMaet i (z — 2)? < 0, T.e. ero pemreHneM ABIACTCA eIMHCTBEHHOE YHCIO T = 2, a IpH
a # 2 OHO 3aJ]a6T OTPE30K MEXKJIy TOUYKAMH ¢ U 2 Ha YUCIOBON mpsiMoii. OUeBUIHO, UTO HEPBBI BapUaHT
He YIOBJIETBOPSET YCJIOBUIO 33/1a91 BBHUJY TOI'O, YTO HEPABEHCTBO MMeeT He OoJiee ojHoro pertenus. Moo
TaK»Ke OTMETUTh, YTO JJIsi TOr0, YTOOBI HAIJIUCH 2 pelieHus Ha paccrosauu 6 apyr ot apyra, O3 momkHO
OBITH OTPE3KOM [IJIMHBI HEe MeHbIle 6, oTkyna a < —4 wim a > 8.

Ncxomnoe HEPABEHCTBO PABHOCUJIBHO CJIEIYIOTIEMY:

(- 5)v/~(& —2)(z —a) <0. (2)
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Buaemwt 1 — 2. Pewenusa

Bynem perarh 3T0 HEpaBEHCTBO METOJIOM MHTEPBAJIOB, a JIIsi PACCTAHOBKM Ha YUCJIOBOM NPSAMO#l TOYEK, B
KOTOPBIX MHOXKUATEJIN B JIEBOW YaCTH HEPABEHCTBa OOPAIAIOTCS B HOJIb, PACCMOTPHUM [Ba, CJIyYasl.

1) a < —4. Torga O3 — 310 x € [a;2]; a060€ 3HAUEHWE T U3 HTOTO MPOMEKYTKA SIBJISICTCS PEIIeHIEM
HEPABEHCTBA, TaK KaK [EepBblii MHOXKUTEb B (2) oTpunaresieH, a Bropoit — neorpuriareset. CjienoBaTeibHo,
BCe 3HavYeHMsl napamerpa a € (—oo; —4| noxxogsaT (HaIpUMep, PelIeHusIMU HEPABEHCTBA SIBJISAIOTCS YUCIIA
r=2ux=—4).

2) a > 8. Torma O/I3 — sro x € [2;a]. Merox unrepsanos maér r € [2;5] U {a}. B srom muoxkecTBe
IPUCYTCTBYIOT TOYKHU Ha paccrosanu 6 apyr ot apyra npu 8 < a < 11 (910 Toukn ¢ = a u x = a — 6).
B nrore nomyuaem a € (—oo; —4] U [8; 11].

Ha koop/mnaTHoil m10cKoCTH paceMmarpuBaercst durypa M, cocrosinast U3 BCeX TOYEK, KOOPJAUHATEL (I;Y)
KOTOPBIX YAOBJIETBOPSIOT CUCTEME HEPABEHCTB

22 —4x—2y+2 0
y—z+3 :

|z + |4 — x| < 4,
P
Nzobpaszure durypy M n Haiigure ee ILIOIIAIb.
OTBer: 4.

Pemenne. PaccmorpuMm niepBoe HepaBeHcTBO. it pacKpbITHS MOJyJeil paccCMaTPpUBAEM TPU BO3MOXKHBIX
cirydasd.

1) < 0. Torma HepasencTBo npuauMaeT BuJ —x + 4 — x < 4 < x > 0. B arom ciryudae perennii Her.

2) 0 < z < 4. Torga mosyuaem z + 4 —x < 4 < 0 < 0, 9TO BBIIOJHIETCS OPU BCEX 3HAYCHUSX T U3
PacCMaTPUBAEMOTO ITPOMEXKYTKA.

3) x >4. Torna x + x — 4 < 4 & x < 4, T.e. penieHnii TakxKe HeT.
O6benunsist pe3yabTarsl, noaydaeM, aro x € [0;4].

[Tepeiiiém Ko BTOpOMY HEpPABEHCTBY. 3HAMEHATEh APOOH B €ro JIeBO# JacTu obpalaeTcss B HOJb B TOYKAX,

[PUHA/JIEXKAIIUX IPIMOit ¢ = x — 3 (IIpH 9TOM HEPABEHCTBO HE BBIIOJIHEHO, TaK Kak JPOOb He Olpe/ie/ieHa).

Yucnureas apobu obpalnaercs B HOMb Ipu o2 —4x — 2y +2 =0y = %(:c —2)2 — 1. DTO MHOKECTBO TOYEK

ecThb 1mapaboJia ¢ BeTBsIMU BBepX U BepimHoii B Touke C(2; —1). OrMmernm Takxke, 4To mapaboJia Imepecekaer

ock opaunar B Touke B(0;1), a npsmas — B Touke D(0; —3). Touku nmepecevdenust npsiMoii n mapaboJIbl MOYKHO
y=x—3, y=x—3,

s Orcrona BLIXOJIAT JIBE
22— dr—2+2=0 22— 6248 =0. : S

OIIpEICINTD U3 CUCTEMbl ypaBHEHU

roukn — A(4;1) u C(2; —-1).

Bropoe HepaBeHCTBO BBIIOIHSETCSE:

— B TouKax napabossl (kpome Touek A u C);

— B TOYKAaX HUzKe 11apaboJibl U BB IPSIMOI (IIPU 9TOM U YUCJIUTENb, U 3HAMEHATEJIb JIPOOH [OJI0KUTE/IbHBI )
— B TOYKaX BbIIIE 1apabosibl U HUZKE HPSIMOi (M YUC/INTe b, U 3HAMEHATEb JPOOU OTPHUIIATENIbHBI).

YuurbiBast Takke orpanndenue x € [0;4] u3 nepBoro HepaBeHCTBA, MOJIyYaeM, 4TO MHOKeCTBO M 1pejcras-
JisieT cobOit COBOKYITHOCTh IBYX MHO2KeCTB M7 u Mas; mepBoe u3 HUX eCTh KPUBOJUHEHbI TpeyroibHuk BC' D
(ero croponamu siisitorcst orpesku C'D, BD u nyra napaboast BC), a Bropoe — 06/1acTh, OrpaHUYeHHAs]
orpeskom AC' u nyroit napaboasr AC' (npu srom Bee Touku npsimoit AC' He TpUHAJIEXKAT MHOMXKECTBY, a
OCTaJIbHbIE I'PAHUYIHBIEC TOYKU — HpHHaﬂ.He)KaT).

3 cummerpun 1mapabosibl OTHOCHTEJIBHO CBOel ocu (T.e. psiMOii © = 2) cjejyer, 4To ILIOMA/b (QUrypbl
M3, orpanndennoit orpeskom BC u pyroit mapabonsr BC, pasna mwiomaaun Mo. Ho My U M3 = ABCD, a
ILJIOIIA/b 9TOTO TPEYTrOJIbHUKA HECJIOXKHO HAUTH: SABCoD = % -4-2=4.
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1 Buaemws 1 — 2. Kpumepuu oueHusaHus

Bajaua cunraercs MoJTHOCTBIO PEIIGHHOMH (M 3a He6 HAYHC/ISIETCS] MAKCUMAJIBHOE KOJIHIECTBO OAJI/IOB),
TOJIBKO €CJIH B TEKCTE PEIIICHUs IIPUBEICHbI BCE H€O6XOﬂHMbI€ HpeO6p330BaHHH " IIOJIHOCTBIO O6’bHCH€HbI
BCE MMEIOIIUECs] JIOTHYECKHE IIIATH; IIPH 3TOM MOJIyYeHHbIE OTBETHI IIPUBEIEHBI K YIIPOIEHHOMY BHIY.

HaJsmmane BepHOro orsera He rapaHTHpyeT HOJIOXKHTE/ILHOIO baJjiia 3a 3ajady. BepHblii oTeeT 6e3 oboc-
HOBaHWsi — bannbl He gobasnsatoTcs.

8a BepHOEe 0DOCHOBAHHOE DEIIeHUe 3a 3aJady CTABUTCS ITOJHOE KOJIMIeCTBO OAJLIOB (YKa3aHO B CKOO-
Kax IIOCJIe HOMeEpa Saﬂaqﬂ). HeKOTOpre JaCTHYHbIC IIPOJABH>KCHHS OIICHUBAIOTCA COIVIACHO HMHCTPYKITHH.
B ocrasbHBIX cirydasix OlleHKa CTaBUTCS 110 YCMOTPEHHUIO ITPOBEPSIIOIIET0.

1. (3 6asna) Boisegena nim ykazana dhopMmysia Jijid MOJYJIs PA3HOCTH MeXKJly KODHSIMU yPaBHEHUs

1 bann.

2. (4 6anma) BeinosHeHa 3aMeHa [epeMeHHBIX (KaK B PEleHUN WM aHAJOTUIHAs eif) . ... ... 1 bann;
CHCTEMa YPaBHEHUl pellieHa OTHOCUTEIHHO HOBBIX TIEPEMEHHBIX . .. .ovtutn ettt .. 1 bann;
3a PACCMOTPEHHUE KarKI0ro M3 JIBYX BAPUAHTOB ZHAUEHUH (U, V) . o.ovirieaneean... no 1 6anny.

3. (5 6a10B) BBIUHCIIEH PASIIYC OKDYZKHOCTIL .« ...t tttett et et ettt e e ettt e e e 2 banna;
Haiiiera rurmoTeHY38 AC TPEYTOBHITKA . ...ttt ettt it et et ettt 3 banna.

4. (5 6asnoB) [Tocunrano kKosmaecTBo uncest, garomux ocrarku 0, 1, 2, 3, 4 nipu jesterun ua 5 1 6ann;
HallJIEHO KOJMYIECTBO CIIOCODOB, KOTJIA OCTATKH PABIIUTHDBL .« .\ttt ettt e e et eeaeeeenns 2 banna;
HallJIeHO KOJUYIECTBO CIIOCODOB, KOT/Ia 008 OCTATKA OJUHAKOBBL ... ''vvteene e 2 banna;

HeapudMeTnyecKast omubKa X0Tsi Obl B OJJHOM U3 cJiydaes (MM YITEHbI HE BCe Ciydan) .. He bonee
3 bansos 3a 3agady;

€CJIN B PEIIeHNHN IPE/II0IaraeTCs, 9T0 HabOPbI YIIOPAI0UYeHHBIE (TOrIa KOJIUIECTBO CIIOCOOOB B KarK-
JIOM U3 CJIy9aeB CTAHOBUTCS B 2 pa3a OOJIbIIE YKA3AHHOTO B PEIICHUN) . ..o ... bannbl He
CHUMAIOTCH;

ecJIM TIpU pas3dope ciiydasi MCIOJIb3YeTCd HEBEPHbI KOMOMHATOPHBIN ITOJCUET, HAIIPUMEDP, BMECTO

1 . - -

% Geperes n(n + 1) oo 0 bansioB 3a paccmaTpuBaeMblil Ciyyaii;
OTBET HE HPHUBEAEH K THUCTOBOMY ...t ttttat et ettt ettt ettt et e ee e 6ansibl HE CHUMATB.

5. (4 6asna) HailieH pajiyC OKPYIKHOCTH . ...ttt et et et e e e e e e e 2 banna;
HANIEHA TJTOIHAD TPAIEIIAM .« .« o\ et ete e et ettt ettt e e et e et e et e et 2 banna.

6. (5 6anmoB) KpajpaTHblil TPEXUIIEH TI0J] KOPHEM DA3JIOKEH HA MHOKUTETH ... ....voen.. .. 1 6ann;

[IOCTPOEHO MHOYKECTBO PeIleHril JAaHHOr0 HepaBeHCTRa Ha, IVIOCKOCTH “lepeMeHHag—T11apamerp’ 1 6ann;

npu perieHnn HepaseHcTBa He yuntbhiBaercst OJI3 ... .He bonee 1 banna 3a 3agady (KoTopbiil MoKeT
OBITH [TOCTABJIEH 38 PA3JIOYKEHIE HA MHOYKHUTEIN MOJIKOPEHHOTO BBIPAYKEHIS ).

OrBeT OTINYAETCA OT BEPHOIO KOHEUHBIM UHUCIOM TOUCK . ..., cHATb 1 bann 3a ogHy
JIVILLIHIOKO /HEJOCTAIOLLYIO TOYKY; CHSATb 2 banna 3a bonee Yem OfHY ANLIHIOW /HELOCTAIOLLYIO TOYKY).
7. (6 6as1710B) TIOCTPOEHO MHOKECTBO TOUEK . . ...ttt te ettt et ettt e et 4 b6anna;

eCJIM [IPU STOM HEBEPHO YUTEeHA IPAHUIA MHOMXKECTBa (T.e. JIMOO HE MCKJIIOYEHbI YYIACTKHU IPAHMUIIBL,
Ha KOTOPBIX 3HaMeHaTe/ b obparaercs B 0, OO MCKITIOYEHbI YIACTKU T'PAHUIIBI, B KOTOPBIX YUC/IU-
TeJIb PaBeH HYJ/II0, a 3HAMEeHATEeIb OTJAUYEH OT HYyJsl, JUOO HEBO3MOXKHO MOHATH, KaKHe W3 T'PAHMUI]
MPUHATTIEIKAT MHOKECTBY ) .« vttt ettt ettt et e e e e e et ettt e ea cHaTb 1 bann,
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Buaemws 1 — 2. Kpumepuu oueHusaHus

HaMIEHA TIOMATD DUTYPBL ..ot ettt ettt e e e e e e 2 banna (3mu Gajuibl CTABATCS
TOJIKO B TOM CJIy4ae, €CJIM MHOYXKECTBO TOYEK ITOCTPOEHO BEPHO WJIA OTJIMYAETCS OT BEPHOTO JIUIID
HEKOTOPBIM KOJTMIECTBOM I'DAHUYHBIX TOUEK ).

3a HeroJIHOe TIOCTPOeHNe MHOXKECTBA BO3MOXKHBI JaCTUIHbIE OAJIIbI:
OTIPEJIETIEHO MHOXKECTBO PENIEHUN MEPBOTO HEPABEHCTBA .« vt vttt eeeeeeeeaannns 1 6ann;

IIOCTPOEHBI MHOXKeCTBa TOYEK, B KOTOPBLIX YHCJ/JIUTE/IbL U 3HaMeHaTeJ/Ib ,[LpO6I/I BTOPOI'O HEpaBEHCTBa
OOPAIIAIOTCS B HOIID  « .+« e e v v ettt e e e e e e e e e e e e e e e e e e e e e e e e e e 1 6ann;

ompeJiesieHbl 00JIACTU TIJIOCKOCTHU, YJIOBJIETBOPSIONINE BTOPOMY HEPABEHCTBY . . . . . 1 6ann (sror Gaswn
CYMMUDYETCSI € TPEJBLITYIINM ).

© M®TH, 2019



