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MPOBHBIN EI'D 11O MATEMATHUKE. TIPO®UJIBHBIN YPOBEHDb
Hncmpykyus no gvinoanenuro pabomot
Dk3aMeHannoHHas paboTa COCTOUT W3 JIBYX 4YacTel, BKIOYaromux B ce0s 19 3amanwmii. Ha BBI-
MTOJTHCHUE dK3aMEHAITMOHHOW padOTHI IO MaTEeMAaTHKE OTBOIUTCS 3 yaca 55 muHyT. OTBETHI K 3ajaHU-
sM 1—12 3anMCBIBAIOTCS MO MPUBEASHHOMY HIDKE 00pa3ily B BUJE II€JIOT0 YKCIIA UK KOHEUHOU Jecs-

THaHOU ApoOu. [Ipu BeimonHeHnu 3aaanuii 13—19 TpeOyercs 3anucarb HOJIHOE PELICHUE.

OtBer 3anuch B 0JIAHK 0TBETOB

-0,3 5(-1of, |3

BAPHUAHT 1

Omeemom Ha 3a0anus 1—12 aensemcs yenoe 4ucio uiu KOHeYHds oecimuynas opoos. Om-
sem crnedyem 3anucamo 6 O1ank omeemog Ne I cnpasa om Homepa cOOmMEemcmeyioue2o 3a40anus,
HauuHas ¢ nepsoul kemouku. Kaxcoywo yugpy, 3Hax « MUHyc» u 0ecamuunyio 3ansamyio nuuume 8
OMOEeNbHOU KNeMmoyKe 8 COOMBEMCMEUU ¢ NpueedeHHblMuU 6 baanke oopazyamu. Eounuyst usme-
PEHULL NUCAMb HE HYHCHO.

1. Ha Oenzokononke oauH muTp OeH3uHa ctout 33 pyO. 20 xom. Bomutens 3ammn B 6ak 10 mut-
poB OeH3WHA W KynwI OYTHEUIKY BoAbI 3a 41 py06ms. Ckoiapko pyoselt cnaun oH noiaydut ¢ 1000 py0-
nei?

2. Ha pucynke nzobpaxkeH rpaduk ocankoB B Kammaunarpane ¢ 4 mo 10 despans 1974 r. Ha ocu
abciyce OTKIIaIbIBAlOTCS THH, HA OCH OPJIUHAT — OCAIKH B MM.
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OHpG}ICHI/ITC 10 pUCYHKY, CKOJIBKO ,E[Heﬁ U3 JaHHOTO II€PpUOoJa BbIIIaallo OT 2 a0 8 MM O0CaJIKOB.
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4. BeposATHOCTh TOTO, YTO Ha TECTHPOBAHWHU 10 UCTOPUHU ydammics T. BEpHO pemtuT OOoJbIne
8 3amau, paBHa 0,76. BeposaTHocTh Toro, uTto T. BepHO pemmt Oombie 7 3amay, paBHa 0,88. Haitnure
BEPOSITHOCTD TOTO, YTO T. BEPHO PEIIUT POBHO 8§ 3a1a4.

5. Pemute ypaBuenue log ,16=2. Ecnu ypaBHeHue umeer 0ojee 0QHO- c
ro KOPHS, B OTBETE YKAKUTE MEHBIIINN U3 HUX.

6. Oxpy>XHOCTb, BIMCAaHHAs B PaBHOOEIPEHHBIN TPEYTOJbHUK, NIEJIUT B
TOYKE KacaHHUs OJHY M3 OOKOBBIX CTOPOH Ha JBa OTpe3Ka, JJIMHBI KOTOPBIX
paBHbl 10 1 1, cuuTtast OT BepLIMHBI, IPOTUBOJIEKALIEH ocHOBaHuUIO. Haiinure o
HEPUMETP TPEYTOJIbHUKA.

A B
7. Ha pucynke n300paxén rpaduk npoussoguoii y = f'(x) gpynkuun f(x), onpenenenuoii na
uHTepBaie (—8; 9). Haiigure konudecTBo Touek MunuMyMa (yHkimu f(X), IpHHALISKALMX OTPe3-
Ky [4; 8].
Y y=r")

8. Haiinute muomanps OOKOBOH MOBEPXHOCTH MPAaBUIBHON TPEYTOJBHOW MPU3MEI, BIMCAHHON B
HWIMHAP, palyC OCHOBaHHUA KOTOPOTO PaBEeH 23 , @ BBICOTa paBHA 3.

16sin 40°

9. HaiimuTe 3HaueHUE BBIPAXKCHUS .
c0s20°-cos70°

10. PaccrosiHue ot Ha6J'IIOZ[aTCJ'I$I, Haxoasamierocs Ha BbICOTE hwMm Hazg 3CMJ'IéI\/'I, BBIPAXKCHHOC B KU-

Rh
JjoMeTpax, 0 BHIMMOM MM JIMHWM TOPH30HTA BbIYUCIseTcs 1o Qopmyie [ =,[—, e

500
R=6400 xm — pamuyc 3emun. YenoBek, CTOSLIMA Ha IUISHKE, BUAWUT TOPH30HT HA PACCTOSHHU

4,8 kunomeTpoB. K misiky BeI€T JecTHUIIA, Kaxias CTyleHbka KoTopoil uMeet Beicoty 10 cM. Ha ka-
KO€ HaNMCHBIIIEEe KOJIMUECTBO CTYICHEK HYXKHO MOIHATHCA YEeIOBEKY, YTOOBI OH YBHUAEI TOPU30HT HA
paccTostHuM He MeHee 6,4 KHUIOMETPOB?

11. JIBa yenoBeKka OTNPABIISIOTCA U3 OJHOTO JOMa Ha MPOTYJIKY J0 OMYIIKU Jieca, HaxosIIeics B
1,1 kM ot goma. OauH HIET CO CKOPOCTBIO 2,5 KM/4, a IPyrod — co CKOpOCThIO 3 kM/4. Jlowzas a0
OITYIIKH, BTOPOI C TOW e CKOPOCTBIO BO3BpaIiaercs ooparHo. Ha xkakoM paccCTOSHUHM OT TOYKH OT-
MpaBleHNs MPOU30HAET uxX Berpeda? OTBET HalTe B KHIOMETpax.

12. Haiigure Touky munuMyma ¢ynkuuu y = (6—4x)cosx+4sinx+14, npunamiexanyro

T
npomMexxyTky | 0; )



s 3anucu pewtenuti u omeemos na 3adanus 13—19 ucnonvsytime dnank omeemog Ne 2.
3anuwume crHauana Homep 8bINOIHAEMO20 3A0AHUSA, A 3ameM NOIHOe 0O0CHOBAHHOe peuleHue U
omeem.

13. a) Pemute ypaHenue: 4" —2" +15=0.
6) Ompenenure, Kakue U3 €ro KOPHEH NMPUHAIICKAT OTPE3KY [2;\/5 ]-

14. B napaymnenenunene ABCDA, B,C,D, Touka M cepenuna pedpa CiD;, a Touka K neaur pedpo
AA, B otHomenun AK : K4, =1:3. Yepes Touku K u M npoBezeHa MIOCKOCTb 0, HapajuieabHas mps-

Moit BD u nepecekatoias guaronaib 4;C B Touke O.
a) Jlokaxxure, 4TO IUIOCKOCTh O A€IUT auaroHanb A,C B otHomenun 4,0:0C =3:5.

0) Haifmure yrom MeXAy TIUIOCKOCTBIO O H IUIOCKOCThIO (ABC), ecnmu W3BECTHO, HYTO
ABCDA,B,C,D, — ky0.

2x2 +9x+7
log,(x* +6x+9)

15. Pemnte HEpaBeHCTBO

16. [Tapamtenorpamm ABCD u OKPYKHOCTh PAaCHOJOXEHBI TaK, YTO CTOpoHa AB kacaercs
oKkpykHOCTH, CD sIBIsIeTCSI X0p10#, a ctoporsl DA u BC mepecekaroT OKpyKXKHOCTb B Toukax P u O
COOTBETCTBEHHO.

a) JlokaxxuTe, 4TO OKOJIO YeTHIpEXyTroNbHUKA A BOP MOXXHO ONHICATh OKPYKHOCTD.
0) Haiinure qymuy otpeska DQ, ecinu u3BecTHO, uto AP =a, BC=b, BO = c.

17. Imutpuii B3sin kpeaut B 6anke Ha cymmy 270 200 py6neit. Cxema BHIIIIaTa KpeauTa TaAKOBa:
B KOHLIE K@XIOro rojga OaHk yBennuuBaeT Ha 10 NPOLEHTOB OCTAaBIIYyIOCS CyMMYy JI0Jra, a 3aTeM
JAmutpuii mepeBoauT B 0aHK CBOH ouepedHO# matex. M3BecTHO, uTo JIMUTpHIl moracui KpeauT 3a
TP ToA1a, IPUUYEM KaXKAbIH €ro ciieIyroNuii IaTex ObUT pOBHO BTpoe Oouiblie npeapinymero. Kakyro
cymmy JIMUTpHit 3a1uTaTHII B IEPBBINA pa3? OTBET AaiiTe B pyOIIsx.

18. HalimuTte Bce TakuMe 3HA4YeHUs IMapaMeTpa a, NpH KaXJIOM M3 KOTOPBIX YypaBHEHHE

- - 3n Ixn
Jasinx +cosx =+Jacosx +sinx umeer pEUICHHUS Ha OTPEe3Ke {T, T .

19. lano kBaapaTHOE ypaBHeHHe ax” +bx+c=0, rae a, b u ¢ — HaTypalbHble YUCIa, HE Mpe-
Bocxozsue 100. Taxxe H3BECTHO, UTO YKCHA d, b ¥ ¢ IONAPHO OTIAMYAIOTCS APYT OT Apyra He MEHee
YyeM Ha 2.

a) Moser 511 Takoe ypaBHEHUE UMETh KOpeHb —77
0) MoskeT 1 Takoe ypaBHEHUE UMETh KOpeHb —537
B) Kakoif HanMeHbIN TIeIBpI KOPEHh MOXKET UMETh TAKOE YpaBHEHHUE?



IPOBHBIN ET'3 10 MATEMATHKE. TPO®UJIBHbI YPOBEHb
Hnempyxyus no evinonnenuio pabomoi

Ok3aMeHalMoOHHass paboTa COCTOUT M3 JIBYX 4YacTel, BKIOYaroImux B ce0s 19 3amanwmii. Ha BbI-
TIOJTHEHHUE SK3aMCHALIMOHHOM pabOThI 10 MaTeMaTHUKE OTBOAMUTCS 3 vaca 55 MuHyT. OTBETHI K 33a/JaHK-
sM 1—12 3anuchIBatOTCS TIO MPUBEAEHHOMY HEYKE 00pasily B BHJE 1I€JI0T0 YHCIIA WM KOHEYHOH aecs-
THaHOU NpoOu. [Ipu BemonHenny 3amanuii 13—19 TpeOyeTcs 3amucaTh OJTHOE pEICHIE.

OT1BeT 3anuch B 0J1aHK OTBETOB
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BAPUAHT 2

Omeemom Ha 3a0anus 1—-12 sasensemcs yenoe 4ucio uiu Koueunas oecamuinas opodoo. Om-
eem cuedyem 3anucamo 8 Onank omeemos Ne I cnpaea om Homepa cOOMEEMCmeyoue2o 3a0anus,
HauuHas ¢ nepgoul kiemouku. Kaxcoyro yugpy, 3Hax «MUHyc» u 0eCamuyHyio 3anamyr nuuwume 6
OMOENbHOU KIEeMOoUuKe 8 COOMBEMCMEUN C NPUBCOeHHbIMU 8 OanKe obpasyamu. Eounuybl uzme-

PEHULL NUCAMb He HYIHCHO.

1. Ha GeH3okonoHke oauH JUTp OeH3MHA CTOUT 35 py0. 60 xom. Boxutens 3amun B 6ak 15 yiut-
poB OeH3uHa M Kynui OyTbUIKY Boabl 3a 23 pyOna. Cxonbko pyOneit caaun oH momyyut ¢ 1000 py6-

JIen?

2. Ha pucyHke XKMpHBIMH TOYKaMH II0Ka3aHO CYTOYHOE KOJIMYECTBO OCAJKOB, BhINMaAaBmux B Ka-
3aau ¢ 3 o 15 derpans 1909 roxa. Ilo ropu3oHTamy yKa3pIBarOTCS YHCIA MECSIA, IO BEPTUKAIN —
KOJINYECTBO OCA/IKOB, BBIIABIIMX B COOTBETCTBYIOIIUM N€Hb, B MUJUIUMETpax. [ HArIAHOCTH XKUP-
HBbIE TOYKU Ha PUCYHKE COETUHEHBI INHUEH.
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OHpeIlCJ'II/ITe 10 PUCYHKY, CKOJIBKO IlHeﬁ W3 JaHHOI'O Neproa BbIIagalIO OT 3 a0 7 MUJIJIMMCTPOB
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4. BeposITHOCTh TOTO, UTO HAa TSCTUPOBAHMH 110 MaTeMaTuke ydamtuiics [1. BepHO pemuT Oobie
7 3amaud, paHa 0,78. BepostHocTh TOro0, uTo I1. BepHO pemnt Gombiine 6 3amay, pasHa 0,89. Haiigure
BEPOSITHOCTD TOT0, uTO I1. BEpHO permuT poBHO 7 3a1ad.

5. Pemmure ypaBuenue log ,81=2. Ecnu ypaBHeHue umeeT 6ojiee 0JHOTO
KOpHsI, B OTBETE YKa)KUTE MEHBUINH U3 HUX.

6. OKpyXHOCTh, BITMCAHHAs B PaBHOOCIPEHHBINH TPEYTOJIBHUK, JEITUT B
TOYKE KacaHUs OJTHY M3 OOKOBBIX CTOPOH Ha J[Ba OTPE3Ka, JUIMHBI KOTOPHIX PaB-
HbI 9 U 4, cuuTas OT BEPLIMHBI, IPOTUBOJIEKaLIEH ocHoBaHuto. Halinure nepu-
METpP TPEYTOIHHUKA.

A B

7. Ha pucynke n300paxén rpaduk npousoauoii y = f'(x) ¢pynkuun f(x), onpenenenuoii na
untepsaie (—18; 6). Haiinure xomudyectBo Touek Muaumyma Gpyukiuu f(x) nHa otpeske [-13; 1].
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8. Haiinure muromans G0KOBOI MOBEPXHOCTH MPABWIIBHON TPEYTOJBHON NMPU3MEI, BIIMCAHHOH B
LUIUHAP, PAIAYC OCHOBAHUS KOTOPOTO PaBeH 83 , a BeICOTa paBHa 0.

12sin22°
cos11°-cos79°"

9. HaiinuTe 3HaueHNE BRIPAXKECHUS

10. Paccrostare oT HaOMrOAATENSI, HAXOAIIECTOCS HA BBICOTE /1 M HAJ[ 3eMJIEH, BRIPAKEHHOE B KH-

Rh

JIOMETpax, A0 BHHHMOﬁ UM JIMHUHA TOpPU30HTAa BbIYUCIACTCA II0 q)opMyne /= —-—, IO

500
R = 6400 xM — paauyc 3emiu. UenoBeK, CTOSIIIUN Ha TUISHKE, BUAUT TOPU30HT HA PACCTOSHUU 3,2 KM.
K muspky Ben€r yiecTHUIA, Kaxkas CTYyIEeHbKa KOTOPOH nMeeT BhICOTy 15 cM. Ha kakoe HamMeHsbIee
KOJIMYECTBO CTYIMEHEK HYXKHO MOJHITHCSA YEJOBEKY, YTOObI OH YBHET TOPU3OHT HAa PACCTOSHUHU HE
MeHee 6,4 KIIoMeTpoB?

11. /IBa denoBeka OTIPABIAIOTCS U3 OJHOTO IOMa Ha MPOTYJIKY 10 OMYIIKH Jieca, HaXOsIIeHCs B
1,5 kM oT moma. OauH HAET CO CKOPOCTHIO 2,2 KM/, a IPyroil — co cKopocThio 4,4 kM/4. [oias mo

OITYIIKH, BTOPOI ¢ TOH K€ CKOPOCTHIO BO3Bpalaercs ooparHo. Ha kakoM paccTOSHHUHM OT TOYKH OT-
MIpaBJICHUs NPOU30UAET nx BcTpeda? OTBET JaiiTe B KUIOMETpax.

12. Haiigure Touky munumyma (yHkmun y = (1—2x)cosx+2sinx+ 7, mnpuHaIEKAILYIO

T
npomexyTky | 0; 2



s 3anucu pewtenuti u omeemos na 3adanus 13—19 ucnonvsyime onank omeemog Ne 2.
3anuwume cHauana Homep 8bINOIHAEMO20 3A0AHUSA, A 3ameM NOIHOe 0O0CHOBAHHOe peuleHue U
omeem.

13. a) Pemute ypaBHenue: 9° —3""* +14=0.
6) Ompenenure, Kakue U3 €ro KOPHEH MpUHAIIICKAT OTPE3KY [1; J5 1.

14. B napaienenunene ABCDA B,C,D, Touka F cepenuna pedpa AB, a Touka £ neaut pedpo
DD, B otHomenuu DE: ED, =6:1. Yepe3 Touku F u E npoBeJeHa MIJIOCKOCTh O, IapajlieIbHas Mps-

Moit AC u nepecekaroniasi nuaronans BiD B Touke O.
a) JlokaxuTe, 4TO MIOCKOCTh Ol AENUT AuaroHans DB, B otHomenun DO : 0B, =2:3.

0) Haifmure yroa MexXnmy IDIOCKOCTBIO O W INIOCKOCThIO (ABC), ecnu W3BECTHO, YTO
ABCDA,B,C,\D, — npaBuibHas 4eTHIPEXyTobHAas IPU3Ma, CTOPOHA OCHOBaHMA KOTOPOH paBHA 4, a

BBICOTA paBHa 7.

2x° +x-3
log (x> +4x+4)

15. Pemnte HEpaBeHCTBO

16. Oxpy>XHOCTb IPOXOJUT Uepe3 BeplIuHbl 4 U B napamienorpamma ABCD, niepecekaeT cTopo-
Hbl AD 1 BC B Toukax M u N COOTBETCTBEHHO U KacaeTcsi cTOpoHbl CD.
a) Jloxaxure, uro Touku C, D, M u N nexar Ha OJTHOH OKPYKHOCTH.
6) Haiinure quny otpeska AD, 3uast, uto BM = a, MD = b, NC = c.

17. T'eoprutii B3s1 kpeauT B Oanke Ha cymmy 804 000 pyOseii. Cxema BbIIIaTa KpEJAUTa TAKOBA: B
KOHIIE KaXX/I0T0 roja 6aHK yBennunBaeT Ha 10 MPOLEHTOB OCTAaBIIYIOCS CyMMY AOJTra, a 3ateM [ eop-
THI IepeBOAUT B OaHK CBOW ovepeaHoi rmarex. M3BecTHO, uyTo ['eopruii moracuir KpeauT 3a TpH To-
Jia, IpUYeM KaXKAbIM ero ClIedyoUMi Iu1aTesx ObUI POBHO BIIBOE MEeHbIIE Ipeapiymero. Kakyio cym-
My ['eopruii 3amatuin B Tpetuii pa3z? OTBer gaiite B pyOisx.

18. Haiigute Bce Takue 3HA4YeHHWs MapaMeTpa a, NpH KaKIOM M3 KOTOPBIX ypaBHEHHE

- - T 5.
\/ cosx—asinx = \/ @ COS X —Sin X HWMEET PEIICHHUs Ha OTPE3Ke {Z, T} .

19. Jlano BaapaTHOe ypaBHeHHe ax’ —bx+c=0, Tae a, b, ¢ — HaTypaJbHbIe 4HCIIa, HE Tpe-
Bocxosmre 200. Taxke U3BECTHO, UYTO YKCTA @, b ¥ ¢ IOMAPHO OTIAUYAIOTCS APYT OT Apyra HE MEHEe
4yeM Ha 2.

a) MoxeT JIi Takoe ypaBHEHHE UMETh KOpeHb 97
6) MoxeT i Takoe ypaBHEHHE UMETh KOpeHb 1357
B) Kakoit HanOoabIIN 1eITbIi KOPEHb MOXKET UMETh TAKOE YpaBHEHHE?



OTBETbI K 3AJAHUAM BAPUAHTA 1

1 2 3 4 5 6 7 8 9 10 11 12
627 3 6 0,12 6 24 2 54 32 14 1 1,5
13 14 15
a) {log, 3;log, 5}; ©6) log, 5. 0) arctgﬁ (—o0;—4)u[-3,5;-3) U (-3;-2) U[-L;+ ).
16 17 18 19
b++ac. 26 620 py0. a<-1,a=1. a) na; 0) uert; B) —50.
OTBETDI K 3A/IAHUSAM BAPUAHTA 2
1 2 3 4 5 6 8 9 10 11 12
443 3 6 0,11 10 34 1 432 24 16 1 0,5
13 14 15
a) {log,2;log,7}, ©) log,7. 0) arctgx/i (—o0;—=3)U[-2,5,-2) U (-2;— 1) U[l;+ )
16 17 18 19
a—~Jbe. 133 100 py®. al-1,a=1 a) ma; 6) met; B) 100.




