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AUNATHOCTUYECKUE PABOTDI
3A KYPC
10 KJIACCA




OtBeToM K 3agaHusaM udactu 1 (1-12) aABideTcs mejioe YMCJIO WM KOHEUHAsA AECH-
THYHaaA Apobb. OTBeT ciaeayer 3anucaTh B 61aHK oTBeToB Ne 1 clipaBa OT HOMepa COOTBET-
CTBYIOIIIErO 3aJaHUA, HAUMHASA C IIePBOM KJeTOYKH, 0e3 npobesoB. Kaxkayio nudpy, sHak
MHUHYC U 3aIATYI0 ITHUIIHUTE B OTAeJbHOH KJETOYKE B COOTBETCTBHM C IPHUBEIEHHBIMH B
6saHKe oOpasmamMu. EqMHUIIE H3MepeHU THcaTh He HYKHO.

JIisa 3anucH pelneHHi M OTBeTOB Ha 3ajaHus 13—19 mcmonbayiiTe Gj1aHK OTBETOB
Ne 2. 3anuninure cHa4Yajaa HOMeD BBINMOJHseMoro 3ajaHud (15, 16 u rt.x.), a 3aTeM 1osHOoe
000CHOBaHHOE pellleHHne U OTBeT.



3.

AUATHOCTUYECKAA PABOTA Ne 1

Yactb 1

Annca KynmuJia mpoes3jHOM OuJeT Ha MecHll ¥ cAeajia 3a MecAl 48 moes-
Iok. CKOJIbKO pyOJieil oHa COKOHOMMUJIA, €CJIHM IMPOE3THOM Ha MecCsl] CTOUT
720 py6uie#t, a pazoBas noeagka — 19 py6ueii?

MouisocTs OTONHTENS B aBTOMOOMJIE pPEryaiHpYyeTCs NOMOJHUTEIbHBIM
COIPOTHUBJIEHHEM, KOTOPOE€ MOYKHO MEHSATh, II0BOPAYMBasA PYKOATKY B ca-
JioHe MaiouHbI. IIpM 3TOM MeHsieTCA CHJIa TOKA B 3JIEKTPHYECKOH Iienu
SNEeKTPOABHTATENIA — UeM MEHbLIIIe COINPOTHUBJIEHHE, TeM OOoJIbllle CHJa
TOKa U TeM OBICTpee BpalllaeTcsa MOTOD oTonuTe id. Ha pucyHKe nokasaHa
3aBHCHMOCTh CHJILI TOKA OT BeJMYMHBI conporuBiienus. Ha ocu abcmuce
OTKJIaIBIBAETCA COMPOTHBJICHHE (B OMax), Ha OCH OPAHUHAT — CHJIA TOKA B
amiepax. TOK B Ielu 3JeKTPOABUraTe]s YMeHBIIHJICA ¢ 8 10 6 ammep.
Ha cKOJBKO0 OMOB IIpH 3TOM YBEJHYMJIOCH COIPOTHBICHHE HEemu?

I(A)“
12 R(OM)”—'
0 0’5 x’

HaiiguTe momaish Tpamely, BePIIHHAMH KOTOPOH ABJAIOTCA TOYKH C
koopauHaramu (1; 1), (2; 5), (5; 5), (3; 1).
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10.

11.

12.

Ha rapeake 30 nuposxkos: 3 ¢ MacoM, 18 ¢ kamycToit u 9 ¢ BumHeii. Ca-
11a Hayraj BeIGUpaeT oguH NUPokoK. Halifure BEpOATHOCTH TOTO, YTO OH
OKaj’keTcsl ¢ BUILIHEH.

Haitgure KopeHb ypaBHeHUS (x —2)3 =-216.

Hdausl 1Ba cMeXXHBIX yria. BuccekTpuca mepBoro u3 HuUX obpasyeT yroia
43° ¢ obueit cTOpoHOM 3THX yriaoB. Haiifure BeIuUnHy BTOPOrO U3 HaH-
HBIX CMEXHbBIX yrjoB. OTBeT gaiiTe B rpajfiycax.

[Ipamas y=-5x—-6 mnapaiienbHa KacaTeJbHOH K rpaduky GYHKIIUHN

y= x? +8x -7 . Haiigure abcruccy TOUKHM KacAHUA.

0O6BéM Kyba paseH 52. Haiigure 06 €M TpeyroJbHON NPU3MBI, OTCEKae-
MOM OT Hero IIJIOCKOCThIO, IPOXOAAIIEH uepes3 cepefUHEL IBYX pébep, BHI-
XOAINNAX U3 OJHOM BepIIUHLI, X MapajlIeJIbHON TPeTheMy pPebpy, BBIXO-
IAINEeMY U3 3TOH JKe BepIIHHEI.

D, Fy C,
: |
A ! | B, /B
| |
| |
[ |
| |
[ |
|
e
7 E
A B

Haiigure sHaueHHe BhIPpAYKeHUA (\/B -8 ) (\/ﬁ +/8 ) .

ABTOMOOMJIb pa3roHseTcsa Ha MPAMOJHUHEHHOM ydYacTKe Iocce C MOCTO-
AHHBIM ycKkopeHueM a = 9000 km/u®. CKOpOCTh U BBIUMCJSETCA IO (op-
MyJe v :\/% , Tie | — mnpoiifeHHBIN aBTOMOOMyieM nyTh. Haiigure,
CKOJIBKO KHJIOMETPOB IIPOeieT aBTOMOOUJIb K MOMEHTY, KOrJla OH pasro-
HUTCA 10 ckopocTd 120 kM /4.

Hsom nonyuaercda B mporecce CYIIKM BHHOrpaja. CKOJBKO KHJIOTpaM-
MOB BHHOrpaja mnorpebyercsa Ajs NMoJydeHHsa 46 KHIorpaMMOB M30OMa,
ecyii BUHOTpaj cogepkut 90% BoabI, a M3I0M cogep:KUT 5% BoABI?

Haiinure HauMeHblIIee 3HaUYeHUe GYHKIUYU
y=28tgx-28x-Tn+7

T T
Ha OTpEe3Ke | ——5— | .
P [ 4 4}



Yacth 2

13. a) Pemure ypaBuenue 2sin’ x+8cos2x+1=0.
6) HaiiguTe Bce KOPDHH 2TOro ypaBHEHU, IPUHALJIEKAIIINE OTPe3KY [n; 3n].

14. [lana npaBUJIbHAs YeThIPeXyroJbHas nupamuza MABCD, Bce pebpa kKoropoil paBHul 6. Tou-
Ka N — cepeguna 60K0BOTO pedbpa MA , Touka N geaut 6oKoBoe pe6po M B B oTHOIIeHHUHU 5 : 1,
CUHMTAaA OT BEpPIINHBI M.

a) okasxure, 4TO ceueHNe MUPAMUALI IIOCKOCTBIO, IpOXoAsAileil uepes Touku N u K mapan-
JIeJIbHO IpAMoil AD , ABJiAeTCA paBHOOEAPEHHOM TpaTleriuei.
6) Haiinure miomaab 3TOro CeYeHuA.




15. Pemwure HepaBeHcTBO 1 _2 < 23

[~ %"

16. Paccrosinne MeXxAy IIEHTPAMHK OKPY)KHOCTel paauycoB 1 u 9 paBHO 17. 3THX OKpPYsKHOCTEH U
X obmieil BHYTpeHHEH KacaTeJILHOM KacaeTcA TPeThia OKPYXKHOCTb.
a) loka’xuTe, YTO €€ TOUKA KACAHHUSA C MPAMOM COBIAJAET ¢ TOUKON KACAHUA ONHOM U3 MEPBHIX
JABYX OKPY>KHOCTeM.
6) HaiiguTe paguyc TpeTheil OKPYXHOCTH.

10



17.

B 1Byx maxrax Jo6GBIBAIOT AJIOMHHUWH M HUKeJb. B mepBoii maxte nuMeerca 80 pabouux, Kax-
OBl M3 KOTOPBIX T'OTOB TPYAUTHCA D 4acoB B JeHb. IIpu aTom oauH pabouuii 3a yac noObIBaeT
1 Kr arOMUHUA UK 2 KT HEKeas. Bo BTopoit maxTte umeercs 200 pabouunx, Kamx Il U3 KOTO-
PBIX TOTOB TPYAHUTBLCA  4acoB B JeHb. IIpu aToM oguu paGouynii 3a yac JOOBIBaeT 2 KI allOMH-
HNSA UJIX 1 KT HUKeJA.

O6e maxThl MOCTABJSAIOT JOOLITHIM MeTaJlyi Ha 3aBOJ, TJe AJs HYKJ IIPOMBINLJIeHHOCTH IIPOU3-
BOAWTCA CILJIAB AJIIOMUHHA U HUKEJA, B KOTOPOM Ha 2 KT aJIIOMHUHUA NPUXOAUTCA 1 KI HUKEJIA.
ITpyu 3TOM mMAaXTHI JOTOBAPHUBAIOTCA MeXAy co00i BeCTH JOOBIYY METAJJIOB TAK, UTOOBI 3aBOJ,
MOT IIPOM3BECTH HamuboJiblIee KOJNUUYECTBO ciiaBa. CKOJBKO KUJIOIPAMMOB CILJIaBa IIPU TaKHX
YCJIOBHAX €XKeJHEeBHO CMOYKET IIPOU3BECTH 3aBOI?

18.

Haiinure Bce 3HaYeHMA IapaMeTpa @, IPH KayKJOM M3 KOTOPBIX MHOYKECTBO PellleHuil HepaBeH-

a—(a2-2a+0,5)cosx+4 -
cTBa — <1 COmepyKUT OTPE30K [——; —} .
(sinx)® +a®+1 3

11



19. HarypausHble uncaa a, b 1 ¢ 06pa3yoT BO3pacTamwIlylo apudMeTHIeCKy0 OPOrPeCcCHI0, IMpHU-
yeM Bce oHH Oosbitie 1000 u aBaAOTCA KBagpaTaMy HATYPAJIbHBIX unce)l. Haliiute HanMeHb-
1llee BO3MOKHOE ITPH YKa3aHHBIX YCJI0BHAX 3HaUYeHue b.

12




AUWATHOCTUHYECKAA PABOTA Ne 2

Yacrte 1

1. Haumor Ha goxonbl cocraBiaser 13% ot 3apaGoTHoit miaaTel. 3apaboTHas
nyara Meana Kysbmuua paBHa 18 500 py6Jeii. Kakyo cymMMy oH moay-
YUT II0CJIe BHIUETA HAJOora Ha NoxoAe? OTeer naiiTe B pyOasx.

2. Ha nmarpamMme mokasaHo YHCJIO 3a1pocoB co cjoBoM EI'D, caenaHHBIX
Ha HEKOTOPOM IIOMCKOBOM caliTe BO BCce MeCAIILI C AHBAPSA II0 AeKabpb
2009 roga. Ilo ropu3oHTaIH YKA3LIBAIOTCA MECHAIBI, II0 BEPTHKAJIHA —
YHCJO 3aIllpoCcOB 3a JAAaHHBIEA Mecsarn. OmpefeauTe 1O JguarpaMmme,
ckoabK0 B 2009 roay 6bL710 MecALEB, KOT/Ia YHUCJIO 3aIIPOCOB CO CJIOBOM
ET'9 npessimaiao 800 000.

5000000

4000000

3000000

u2.1

m2.2

1000000

T pr— T - - y T ™

AHB (eB Map amp Mai HMIOH HMIOJ aBr CeH OKT HOosd JeK

3. HaiiauTre niomaab TpeyroJbHNKA, H300pa)KEHHOr0 Ha KieT4aToil 6ymare
¢ pasMepoM KJeTKH 1 cM x 1 c¢M (cM. puc.). OTBer maiiTe B KBaApPaTHEIX
CaHTHMeTpax.




2.8m

10.

11.

12.

B Tpamenuio, cyMMa JJIHH GOKOBBEIX CTOPOH KOTOpPO#l paBHa 34, BoucaHa
OKpyKHOCTh. HafiinTe cpeHIO JUHHUIO TPATIeIIUH.

MarepuajJbHaA TOYKA ABUIKETCA BAOJBb NPAMOM OT HAUAJILHOIO A0 KO-
HeuHOro noJioykenusa. Ha pucyHke uzoopakéH rpaduk eé amxenusn. Ha
ocu abcIiuce OTKJIaAbIBaeTCA BpeMdA B CeKyH/JaX, Ha OCH OPAMHAT — pac-
CTOSIHME OT HAYaJLHOIO IOJIOXKEeHUs TOUuKH (B MerTpax). Haitnute cpen-
HIOIO CKOPOCTB JBH)KEHHA TOUKK. OTBeT AaiiTe B MeTpax B CEKYHNY.

Y

ol 2 x

Haijigure 065€M MHOTOIpaHHHMKA, BEPIIMHAMHA KOTOPOI'O SABJISAIOTCA TOY-
ku D, A,, C,, D, napannenenunena ABCDA,B,C,D,, y koroporo AB=T,

AD=10,AA,=3.

Haiinure 3HaueHue BeipaxkeHud log, 0,5.

s onpenenenns 3¢ GeKTHBHOM TEeMIIEPATYPHI 3BE3/] UCIIOJIL3YIOT 3aKOH
Credana-—DBoabliMaHa, COrJIAaCHO KOTOPOMY MOINHOCTL M3JIYUEHHsS Ha-
rperoro teaa P, u3aMepsAeMasa B BAaTTaX, IPAMO IPOMNOPIIHOHAJIBHA ILJIO-
IaJ} ero MOBePXHOCTH M YeTBEPTOil cTenmeHM TemmepaTyphl: P = oST*,
rge 6= 5,7 10"® — mocroannas, miomans S U3MepseTCA B KBAAPAaTHBIX
MeTpax, a remreparypa T — B rpagycax KeapBuua. I3BecTHO, 4TO HEKO-

1
Topas 3Be3Ja MMeeT ILUIOmanhb S = rTh 10°' M?, a u3Iyuaemas el MoI-

HOCTH P He mMenee 1,71 - 10%° Br. OnpezesuTe HaMMEeHBITYI0 BO3MOMXKHYIO
TeMIIepaTypy dTo# 3Be3nbl. IIpuBesnTe OTBET B rpagycax KesbBuHa.

JBe Opuragsl, cocToAnne U3 padbouNX OAMHAKOBON KBAJIM(PUKAIIUU, O-
HOBPEMEHHO HAuaJIM BBIMIOJHATH ABA OAWHAKOBBIX 3aKas3a. B mepsoii 6pu-
rage 6110 2 pabounx, a Bo BTopoit — 12 pabounx. Yepes 3 gHA mocJie Ha-
yaJjia paGoThI B IIepBYIO GpUraay nepemntiy 8 pabounx u3 BTOPoH OpUraabi.
B urore 06a 3axkasa ObLIM BEIIIOJIHEHB! OfHOBpeMeHHOo. HailiiuTe, CKOJIBLKO
OHEH moTpeboBaIoch Ha BHIIOJHEHHE 3aKa30B.

. .
Haiiaure TOuKy MUHEMYMa QyHKOUH y = 5° 20%+176



Yacte 2

13. a)PemnTeypaBHeHne16 —6:4 +8=0.
log,(1-2cosx)

6) Haiigure Bce KOPDHU 3TOr0 YpaBHEHUA, IIPUHAJIEKAIIME IIPOMEIKYTKY [izn-, 371'} .

14. B npamoyroasHoM napanienenunene ABCDA,B,C,D,, y kotoporo AB = 6, BC = 6, CC, = 4,
HalZiuTe TAHTEeHC yIJja MeXAy IIocKkocTaAMu ACD, u A, B,C,.

15




15.

Permunre nepaBencTso log, . (x*-6x+9)<0.

16.

Haua rpanenusa ABCD, ocHoBanus Kotopoit BC = 44, AD = 100, AB = CD = 35. OKpyXHOCTb,
Kacaromasics npaMmbix AD u AC, kacaetcs ctopoHbl CD B Touke K.

a) Hokaxure, uto AC = 75.
6) Haitqure nnuny orpeska CK.

16




17.

15-ro sHBapA ILIAaHUPYETCA B3ATH KpeAUT B 6aHKe HA 24 MecAIla. Y CJIOBUSA ero BO3BpaTa TAKOBEI:
— 1-ro YHCJIa KA A0ro MecAlla JoJIT Bo3pacTaeT Ha 3% IO cpaBHEHUIO ¢ KOHIOM IPeJbIAYINero
MecAna;

— €0 2-T10 1o 14-e YUCJI0 KAXK OO0 MeCAIla He0OXOANMO BBHIIIJIATHTDL YaCTh AOJITA;

— 15-r0 ymcJa KaxKA0ro MecsAna JOJT Ao/ KeH ObITh Ha OOHY M TY JKe BeJIMYUHY MeHbIIle JOoJIra
Ha 15-e yucJI0 MpeAbIAyIero Mecsana.

M3BeCcTHO, YTO B TeYE€HHE BTOPOTO I'ofia KpeAUTOBAHUA HY)KHO BepHYTh 6aHKY 1792,5 ThIc. py6-
Jeii. Kakyio cyMMy Hy»KHO BepHYTb 6aHKY B TeueHMe [IepBOro rofa KPeAUTOBAHUSA?

18.

HaiigyTe Bce 3HaUE€HUA a, IPU KAXKAIOM U3 KOTOPHIX PEIlIeHUsS HepaBeHCTBa |2x - a| +1< |x + 3|

006pa3yIoT OTpPe30K AJUHBI 1.

17



19.

3agyMaHO HECKOJIBKO LieJIhIX yHnces. Habop aTuX Yuces U BCe MX BO3MOMHEIE CyMMEBI (110 2, 110 3
H T.[.) BLIIINCBHIBAIOT HA AOCKe B MOpAAKe HeyOrBanua. Haopumep, ecan 3agymMans! yuca 2, 3,
5, To Ha Jocke OyAeT BbITUCAH Habop 2, 3, 5, 5, 7, 8, 10.

a) Ha nocke Brimucan HaGop —3, -1, 2, 4,6, 7, 9. Kakue yucia Ob171u 3ayMaHbI?

6) JL1A HEKOTOPBIX Pa3JIUUYHBIX 3aJyYMaHHBIX Yuces B Habope, BRIMUCAHHOM Ha JoOckKe, yucjo 0
BCTpeuaeTcsa poBHO 6 pa3. Kakoe HauMeHbIlIee KOJTUYECTBO YHCEJI MOTJIO OBITh 3aJyMaHo?

B) JIJIA HEKOTOPBIX 3aJyMaHHBLIX YHCEJ Ha AOCKe BbInucaH Habop. Becerga iy mo atomy Habopy
MOXHO OJHO3HAYHO OIIpeAeJINTh 3ailyMaHHbIE '-IHCJIa?

18



NOANrOTOBKA K YACTM 1
EFro NO MATEMATMUKE




OrBeroM K 3agaHuaMm yacTu 1 (1-12) aBiaseTca mejoe YHCJIO WJIH KOHeYHAs Jecs-
TuuHaA gpobs. OTBeT ciegyeT 3anucaTh B O1aHK oTBeTOB N 1 cipaBa OT HOMepa COOTBET-
CTBYIOILIETO 3aJJaHUA, HAUMHASA C IIepPBOM KJETOUKH, 6e3 npobesos. Kaxayio nudpy, sHaK
MHUHYC U 3alATYIO IIHMIINTE B OTAEJLHOIH KJIETOUKEe B COOTBETCTBHH C IIpHBEJ€HHBIMH B
6saHKe oOpasnaMu. ETUHNUITE H3MepeHHUs IUCATh He HY3KHO.



3.

20

16

12

AUATHOCTUMECKAA PABOTA Ne 3

IToean Kaszann-MockBa ornpasisiercsa B 21:35, a npubsiBaeTr B 10:35 Ha
cJeLyIONUI JeHb (BpeMsa MOCkOBCcKoe). CKOJIbKO 4acoB IOe3] HaXOAUTCA
B IIyTH?

Ha agmarpamme nmokasaHa cpegHeMecsiYHasA TeMIilepaTypa Boszyxa B Ila-
proke 3a Kaxkaslil mecar 2009 roga. ITo ropusoHTa I yKasbIBAIOTCSA Me-
CAIbI, 10 BEPTUKAJIM — TeMmIlepaTtypa B rpagycax lleascusa. Onpenenaute
10 AuarpaMme, cKoJjibKO 6bL10 MecsneB B 2009 romy, xorga cpegHeme-
cAYHAaA TeMrepaTtypa 6bla paBHa 10 rpagycam Ilenscus.

AHB (DeB Map amnp Mad HIOH MIOJ aBr' CeH OKT HOA JIeK

Haiigure niomags napasiensorpamma ABCD.

A

B c6opruUKe OueToB 1m0 GHoJIOrUU Beero 25 6uieToB, B 12 U3 HUX BCTpe-
yaeTcA BOIPOC IO KPYIVILIM uepBsiM. HaliguTe BepoATHOCTHL TOTO, YTO B
cay4yaiHO BHIOpAaHHOM Ha dK3aMeHe OujieTe IIKOJHLHUKY IOMALEeTCA BO-
TIPOC TI0 KPYIJIBIM YePBSM.

Pemure ypaBHeHHE V7 —x =4 .

Buccekrpuca yria A napajnenorpamma ABCD mepecekaet ctopory BC B
rouke K. Haligure nepumMeTp napasjienorpamma, ecau BK =7, CK = 8.

u3.1

3.3

3.4
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7. Ha pucynxe usobpasxken rpadux ¢pyHrmuM y =f(x). ;,Hpa‘fma:ﬁ, IIPOXOJA-
mjaa dyepes Touky (—2; 4), KacaeTca 3Toro rpaduka B ToukKe ¢ abGeiuc-
coit 2. Haitnure (2).

3.7nm

17

[\)

3.8m

8. ILtomagp 1OJIHOM IIOBEPXHOCTH JAHHOI'O IIPABHJILHOTO TeTpasapa paBHA
80 cm®. HaiiguTe miromahb MOJHOM HOBEPXHOCTH IIPABUJIBLHOIO TETPAd.-
pa, pebpo KoToporo B 4 pa3a MeHbIlle pebpa ZaHHOro TeTpasapa. OTser
naiite B cm2.

. 1 o, o
9. Haiinure 3Hauenue BLIpAXKeHHA: 4sinl 1 2°-cos112
sin224°

3.9m

3.10m | 10. BricoTy Haz 3eMJIeil IOAOPOIIIEHHOr0 BBEPX KAMHSA MOKHO BEIUYHMCJIATE IIO

dopmyse A(t) = 1,6 + 13t — 5t%, rme t — BpeMs ¢ MOMeHTa 6pPOCKa B ce-
KyHJaX, h — BbIcoTa B MeTpax. CKOJIbKO CeKYHJ KaMeHb OyZeT Haxo-
IUTBCS Ha BuIcoTe 6ojiee 6 meTpoB?

11. Tosapuslii moesn, UAYIIHE co cKopocThbio 30 KM/4Y, IIpoe3:KaeT MHMO
MIPUAOPOKHOr0 cToJI0A 3a 36 cekyna. OnpenesnTe JJIHHY Toe3na (B MeT-
pax). K

12. Haiigure Touky Makcumyma GyHKIuN y=1,5x" -39x+120Inx-1.

22



3.

AUMATrHOCTUYECKAA PABOTA N2 4

Mobuapunii Temedon crousa 5000 pyoieit. Uepes HEeKOTOpPOE BpeMd IEHY
Ha 3Ty Mojeab cHu3uau 10 3850 py6ieii. Ha ckosbKO IponeHTOB Oblia
CHI KeHa IieHa?

Ha pucyske »XKUPHBIMM TOYKAMH IIOKa3aHO CYTOYHOE KOJHUYECTBO OCAal-
KOB, BhIDaAaBIIuX B daucTte ¢ 7 o 18 gexabpsa 2001 roga. Ilo ropu3on-
TaJu YKA3BEIBAIOTCA YMCJIA MeCAla, [0 BePTHKANIHM — KOJIMYECTBO 0Caj-
KOB, BEINABIIMX B COOTBETCTBYIONMIWI JeHb, B MMmLIuMeTpax. [us
HAIVIAAHOCTH JKHUPHBIE TOUKM Ha PUCYHKe coefuMHeHBl JuHuei. Omnpene-
JIUTE II0 PUCYHKY, CKOJLKO JHel 3a JaHHBIA ImepuoJ He BBINAAAJIO OCal-
KOB.

5,0
4,5
4,0
3,5

/

3,0 II
/
/

2,5
2,0
1,5

1,0

> yAANY
oo Y \VaR'S

7 8 9 10 11 12 13 14 15 16 17 18

\
\
\
|
\
\
\

Haitaure romans rpanenun ABCD.

frae |

Konxypc ucnonuureneiit nposoaurcs B 3 auA. Beero saapaeno 80 BeICTY-
IJIeHUI — II0 OZHOMY OT KasKAOH CTpaHEl. B nepBrhiii feHb 3alJIaHUPOBA-
HO 20 BBICTYILJIEHHH, OCTaJIbHbIE PacIipe/e/ieHbl IOPOBHY MEJy OCTaB-
mumucsa aHaMu. IlopAzok BBICTYIUIEHHI ompefesseTcs »KepeOGbéBKO.
KakxoBa BepOATHOCTB, UTO BBICTYILIEHHE IpeAcTaBuTe s Poccuu cocTonT-
cd B TpeTuil JeHb KOHKypca?

ud.3
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4.5m

5.  Penure ypasHeHue 3% = 27,

4.6m . 6. B Tpeyrospanke ABC yrinl A u B paBHBI, COOTBeTCTBEHHO, 45° u 67°.

Haiigure yros mexay OMCCEKTPHUCOM M BHICOTOM, IPOBEAEHHBIMU U3 BEP-
muaL C. OTBeT JaiiTe B rpagycax.

4.7m | 7. Ha pucyHKe u300paxén rpadux GyHKOuM y = f(x) ¥ OTMEUYEHBbl TOYKHU

-7, -3, 1, 7. B KaKoil U3 3TUX TOUEK 3HAUYEHHE NMPOU3BOJHON HAaNUMEHb-
uree? B oTBeTe yKaXKUTE BTY TOUKY.

Y

1
|
|
i
7 x

ok == = ———

4.8m

8. Haiinure o60'beM MHOTOpaHHHMKA, BePIIMHAMHA KOTOPOI'O ABJIAIOTCA TOY-
Ku A, B, C, A,, B,, C, npaBuibHO#l TpeyroibHoii npusmel ABCA BC,,

IJIOIAb OCHOBAHUA KOTOPOIi paBHa 9, a 6GokoBoe pe6po paBHO 7.
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19, Haiigute 3HaueHHe BeIpasKeHUA 23—312 .
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10. KosdbodunueHT moje3Horo JecTBUA HEKOTOPOro ABUTaTesIsl ONpe/esisaeT-
T, -T,

ca dopmysoil n = -100 % . ITpnm xakoM HauMeHBIIeM 3HaUY€HHUH

1
TemnepaTyphl HarpeBarens T, (B rpasycax Kenpsuna) KIIJL sroro
nBuraTeasa Oyger He MmeHblue 80%, ecau TeMmepaTypa XOJIOAWJIBHHKA
T,= 200 K?

11. Bpioku gopoxe pybamku Ha 30% u gemieBine mumkaka Ha 22%. Ha

CKOJIbKO ITPOIIEHTOB py0balllKa JelneBe IuaKaKa?

412. Haiinure HauMeHbIee 3HaYeHne QyHKIUHN y = 2 cos x — 11x + 7 Ha oT-
peske [-m; 0].
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3.

10.

3AQ0AMA 1

MoproroBmuTenbHbLIe 3afaHUA

CrIpok ctouT 7 pyOuseit 30 Koneek. Kakoe HauGosibiiiee YHCIIO CHIPKOB
MOJKHO KynuTh Ha 90 pyOieit?

Temnoxon paccuuTan Ha 720 maccaykupos u 28 uieHOB KoMaHAbI. Kax-
Jas cmacaTesIbHas ILTIONKAa MoxkeT BmecTuth 60 uenoBex. Kakoe Hau-
MeHbIlIee YHCJO ILIIONOK JOJIKHO OBITh Ha TEIJIOXOZAe, YTOOBI B Ciydae
HeOOXOAMMOCTH B HUX MOYKHO OBLIIO pa3MEeCTHUTh BCEX TTACCasKHPOB U BCEX
YJIEHOB KOMaHABI?

B nome, B KoTOpoM KuBeT BuKa, 5 aTaykeil 1 HECKOJIbKO noabe3q0B. Ha
Ka)KIOM STake HaXOAUTCS MO 4 KBapTUpLl. BHKa >KUBET B KBapTHUDe
Ne 39. B kakoM noanesae sKUBET Buka? ‘

JepsxaTesn JUCKOHTHOM KapThl KHUXKHOIO MarasuHa I10JIy4aloT IPpHU 10~
kynke ckugky 10% . Kaura crout 400 pyoueit. Cronbko py6aen 3aria-
THUT Jep>KaTejib JUCKOHTHOMH KapThl 32 3Ty KHUTY 7

MobuiabHbIi TenedoH croua 5000 pybieit. Hepe3d HEKOTOpOe BpeMd IIeHY
HA 3Ty MojeJb cHU3uaHu A0 4450 py6aeit. Ha CKOJIBKO IPOIEHTOB OblLIa
CHUJKeHa LieHa?

Kaxp1ii geHs BO BpeMsa KoH(pepeHnuu pacxoayerca 80 makeTuKoB dad.
Koudepenuusa gaurca 6 aueii. Yaii npogaercsa B nmaukax no 50 maketru-
KoB. CKOJIbKO ITaueK HYKHO KYIIUTDb Ha Bce JHU KOH(pepeHIIun?

ITaBen VIBaHOBMY KYHII aMEPMKAHCKHUH aBTOMOOWIH, CIIMIOMETD KOTO-
pOro MOKAa3LIBAET CKOPOCTh B MHJIAX B yac. AMepHKaHCKad MUJIA PaBHA
1609 M. KakoBa cKOpPOCTh aBTOMOOMJIA B KHJIOMETPAax B 4ac, €CJIA CIIUAO-
MeTp nokassiBaeT 44 Musu B yac? OTBET OKPYIJIUTE O HEeJIOT0 YUCJIa.

IToean CocHoropck-MocKBa oTmpaBiiserca B 5:11, a npubsiBaer B 9:11 Ha
CJIeYIOLIUi AeHDb (BpeMsa MOCKOBCKOe). CKOJILKO 4acOB I10€3J HaXOJUTCS
BIIyTH?

B nome, B koTopoMm sxkuBeT Harara, ogux nogresn. Ha KakaoMm saTaxke mo

IeBATHL KBapTup. Hartama ;kuBét B KBapTupe 93. Ha KakoMm sTake 3KUBET
Harama?

Hns pemoHTa KBapTHpBI TpeOyercsa 53 pysoHa 000eB. CKOJBKO Nauek
000MHOro KJiess HY)XHO KYIOHTh, €CJM OLHA IadYKa KJes pacCUMTaHa Ha
9 pysoHOB?

ml.1

ul.2

a1.3

ml.4

1.5

u1.6

a1l.7

u1l.8
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B cenrabpe 1 xr ki1y6aMKH cToua 120 py6ueii. B OKTa0pe KJIyOHHKA IIo-

Aopoxana Ha 10% . Ckonbko py6ieit cToua 1 Kr KIy6HUKH HOCJE MO0~
PO aHU4A B OKTAOpe?

JleToM KustorpaMMm KJIyOHUKH CTOUT 75 py6ueit. Mama kynuiaa 2 kr 600 r
k1y6HUKH. CKOMIBKO py6Iteit caaun oHA AOKHA TOTYyYuTh ¢ 200 py6ireit? -

Kagesbraa manTka npogaércsa kopobkamu mo 6 m?. CKOJBKO KOPOGOK

IUIUTKY HY’KHO KYIHTh, YTOObl XBATUJIO HA OGJHIIOBKY CTEH ILIOIIALBIO
35 m%?

B cenTsabpe 1 xr orypnos croun 50 py6ieii, B OKTA6pe Orypiisl mog0po-
sxanu Ha 20%, a B HoAGpe emre Ha 15% . CkosbKO pybsteit cromsn 1 Kr
Or'yPIIOB II0CJI€ ITOJIOPOYKAHUSA B HOAOpe?

B nernem narepe 164 peGenka u 23 Bocnurarensa. B aBro6yc momerniaercs
He Gosee 40 naccakupoB. CKOJIBKO aBTOGYCOB TpeGyeTcsi, YTOGHI mepe-
Be3TH BCeX U3 Jareps B rOpox?

Kakoe MHMHMMaJbHOE KOJHMYECTBO BOCBMHMECTHBIX IIJIIOIOK JOJIXKHO
ObITh Ha KopabJie, HA KOTOPOM HaxoAaATca 54 maccakupa U 12 uieHOB
SKHunaxka?

Buner B myseii cront 150 py6ueii. CKOJBKO GHJI€TOB MOMKHO KYIIUTL HA
1300 py6aeii?

Opua TabseTka JekapeTBa BecuT 70 Mr u cogepkuT 8% aKTHBHOrO Bellle-
crBa. PebéHKy B BodpacTe A0 6 MecsaiieB Bpay mponuckisaeT 1,12 mr ak-
THUBHOT'O BellecTBa Ha Ka)XABIM KWJIOrPaMM Beca B cyTKU. CKOJBLKO Tab-
JIETOK 3TOro JieKapCTBa CJeAyeT JaTh PeOEHKY B BO3pacTe 4YeTHIPEX
MecCsHIlEB ¥ BeCOM D KI' B TeUeHUe CYTOK?

Iokosnagka crout 45 pydJseii. B BockpeceHbe B cynnepMapKeTe JeHCTBYeT
crenuaJbHOe IpeAsoXKeHNe: 3alJIaTUB 3a TPU LIOKOJAAKH, IIOKYIIaTe b
MoJjiy4yaeT 4eThIpe (0AHY B MoAapok). CKOJIBKO IIIOKOJIaJ0K MOMCHO ITOJIY-
uyuTh Ha 280 py0OJeit B BocKpeceHbe?

CnuaoMeTp aBTOMOOHJIA MOKA3bIBA€T CKOPOCTh B MHJIAX B 4Yac. Kakyio
CKOpPOCTh (B MHJIAX B 4YaC) IOKA3bIBAET CIIUJOMETD, €CJIM aBTOMOOHJIbL
JBHIKETCH CO CKOpocThbio 68 KM B uac? (Cumraiite, uto 1 MUIA paBHaA
1,6 km.)



3aueTHble 3afaHMA

B mkoJsie 1500 yueHnKoB, u3 HUX 30% — yUeHHKM HAYaJILHON IIKOJIBI.
Cpenu YYeHHKOB cpefHell M crapiueit mkousl 40% H3y4aioT (paHIys-
ckut A3bIK. CKOJIBKO YUEHHUKOB B LIIKOJIe M3Y4aloT (PpaHI[y3CKHil A3LIK,
€CJIM B HAYAJIbHOHM IIKOoJIe PpaHIy3CKUH A3BIK He U3ydaeTca?

B yHHBepCUTeTCKYI0 OMOGJIHOTEKY IPUBE3JIHN HOBbI€ YYeOHUKH IO reOMeT-
PHUH IJIA TPEX KYPCOB, 0 380 HITYK AJA KaKA0ro Kypca. Bce KHUTH oqu-
HaAKOBBI I10 pa3dMepy. B KHMKHOM KAy 7 MOJIOK, HA KaXKA0H IOoJIKe Io-
memiaercs 30 yueOHMKOB. CKOJBKO ITKAa()OB MOMKHO IIOJHOCTBIO
3aII0JIHUTH HOBEIMH YUYEOHUKaMu?

YcTaHOBKA JBYX CYETYMKOB BOJBI (X0J0AHOM U ropsiueii) crout 3500 py6.
Mo ycTaHOBKH CUETUYMKOB AJIEKCAHIP IJIATUJI 3a BOJOCHAGKeHUe exeMe-
cauHo 1100 py6. ITocse ycTaHOBKH CUETUHMKOB OKa3aJ0Ch, YTO B CPeJHEM
3a MecdAll OH pacxoayeT BoAbl Ha 900 py6. 3a CKOJIbKO MecsIeB YCTaHOBKA
CUETYHUKOB OKYIIHUTCA?

HanbHoGoimMuK AHApeii 3a Mecarn npoexan 9200 kM. CpeaHuil pacxon
ausesbHOro Tonausa Ha 100 kM cocrasaser 30 1. CroumocTs 1 J1 [u3ein-
Horo TomiauBa 22 py6aa. CKoabKO pyOJieit cocTaBjifeT CTOMMOCTh IH-
3€JIbHOTO TOILJINBA, IOTPAYeHHOr0 AHApeeM 3a 3TOT MecAIL?

Onna tabnetka jexapcrBa Becut 20 Mr u cogepskuT 10% axkTHBHOrO Be-
mecTBa. Pe6énky B BospacTe 1o 6 mecaies Bpau nponucsiBaet 0,5 Mr ak-
THBHOT'O BellleCTBa HA KaXXIbIil KMJIOTPAaMM Beca B CYTKU. CKOJIBKO Tab-
JIETOK 3TOrO JIEKApPCTBa cCJieJyeT JaTh DPeOGEHKY B BO3pacTe UYeThIPEX
MecCsAIleB ¥ BeCOM 8 KI' B TeUeHHeE CyTOK ?

B nauxe 250 nucros 6ymaru ¢opmara A4. 3a Hezeso B ouce pacXony-
ercst 1900 nucros. Kakoe HauMeHbllee KOJIMUECTBO madeK GyMaru Hy -
HO KYIIUTH B ouc Ha 6 Hegeab?

Ilo rapugromy niany «IIpocTo Kak AeHb» CO cuéTa aGOHEHTa KOMIAHUS
COTOBOM CBA3HM KasKABIH JeHb CHUMaeT 19 py6. Eciu Ha cueTy ocTayiocsh
He Gosbie 19 py6., To Ha cieAyOIIMiA IeHs HOMep GJIOKMPYIOT [0 IOIOJI-
HeHUs cuéra. Cerogusa JIusa nosoxmiaa Ha cBoif cuér 800 py6. CKOIBKO
AHell (BKJIOUAA CErofHSAIIHMIT) OHA CMOJKeT MOJIb30BATHCA TeneoHOM,
He ONOJIHAA cuéTa?

Terpanb crour 16 pybGieit. Ckosbko py6ieii 3aIIaTHT MOKymaTelb 3a
60 reTpazeii, ecan npu nokynke 6Gosbmre 50 TeTpazeii MarasuH aeiaer
CKHIKY 5% OT CTOMMOCTH BCeli IOKynKu?

1.2

1.8
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1.16 m
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10.

1.

12.

13.

14.

15.

16.

17.

18.

Ansa Kynuia npoesxHOM GMIET Ha MeCAIL M cAejajia 3a Mecal 43 moesgKu.
Crosbko py0Jieii OHa COKOHOMUJIA, €CJIM IIPOe3JHOM O1IeT Ha MeCcsll CTO-
UT 755 pyOaeii, a pasoBas moesgka — 19 py6ieir?

Marasus pgesaeT IeHCHOHEpaM CKHIKY Ha OIpelesieHHOe KOJIMYeCTBO
IIPOIIEHTOB OT IleHbI NMOKYIKU. [IbIiHA cTouT B Marasune 50 py6Jeii. Ilen-
CHOHep 3amjaTuJ 3a AbIHIO 46 pyOseii. CKOJMBKO IPOIEHTOB COCTABJAET
CKUJKA JIJIA NeHCUOHEPOB?

JJ1 IpuroToBJieHNUsA MapyUHAZA IS OTyplOB Ha 1 JIUTDP BOALI TpebyeTcs
12 r TMMOHHOM KHUCJIOTHI. JIMMOHHAA KHUCJI0Ta IPOJAETCA B IAKETHKAX I10
10 r. Kakoe HauMeHbIIIee YNCJIO MaKETHKOB HYKHO KYIUTh X03AHKe JJIA
IIPUTOTOBJIEHUA 6 JIUTPOB MapuHaza?

B cenTtsabpe 1 kr orypuos cTousa 50 pyOieii, B OKTAOpe Orypisl MOAOPO-
skanu Ha 20%, a B HosAOpe emie Ha 20% . CxoyubKo pyOseit crous 1 Kr
OT'yPIOB MOCJIE MOJOPOXKAHUS B HOsIOpe?

B cymepMapkeTe IIPOXOAUT pPeKJaMHAf aKIMA: 3allJlaTUB 3a JBe IIOKO-
JagKy, MOKyIIaTe b IIoJyYyaeT TPH IIIOKOJaJKHU (OfHA IITOKOJIaJKa B II0Ja-
pok). Illokonaaka crout 24 py6asa. Kakoe HanbosbIlee YUCJIO IIOKOJIA-
JOK MOYKHO MoJy4uuTh Ha 150 py6meit?

JleroM KusorpamMm uepeirtiu crout 80 pybaeit. Mama kynuia 1 kr 800 r
yepemrHu. CKobKO py0Jieil caauu oHa JOJIKHA MOTyduTh ¢ 500 pybeii?

Cpeznu 65 000 ;xureseit ropoga 60% He uHTEpecyoTCH dytoonom. Cpegu
JuTeJeil, nHTepecyomuxca Pyréoaom, 75% CMOTpeSH IO TeJeBU30PY
¢unax JIurn yemnuonoB. CKOJIBKO sKHUTeJIel ropoJa CMOTPEJIO 3TOT MaTY
I10 TeJIeBU30DY?

B cenrabpe 1 kr kaprodensa croun 20 pydueit. B okTabpe kaprodens mo-
noposkas Ha 15% . Ckonpko py6aeit crous 1 Kr kKaprogesd rnocjue mopo-
posKaHHUA B OKTAOpe?

B seTHeM J1arepe Ha KaX/0T0 y4acTHHUKa nosaraerca 30 r caxapa B [ieHb.
B sarepe 133 uenoBexka. CKoJIbKO KMJIOTPAMMOBLIX YIIAKOBOK caxapa Io-
HamoOuTCA Ha Bech Jlarepb Ha b JHEN?

IlaBes VIBaHOBUY KyNWJ aMEPUKAHCKHH aBTOMOOWJIBL, CIUAOMETDP KOTO-
pOTO IOKA3bIBAeT CKOPOCTh B MUJIAX B yac. AMePHKAaHCKas MWIs paBHa
1609 m. KaxkoBa cKOpocTh aBTOMOOUIA B KMJIOMETPAaXx B Uac, €CJIU COUA0-
MeTp noKaseiBaeT 51 Muitio B uac? OTBeT OKPYIJIMTE KO 1€JIOI0 YHUCIA.



19.

20.

B s1etHeM sarepe 160 gerteit u 22 Boconuraresnsa. B aBTo6yc moMelaeTca He
6osee 20 naccaxkupoB. CKOJBKO aBTOOYCOB TpedyeTcs, YTOObI IepeBe3TH
BCeX M3 JIareps B ropox?

IIpu omsaTe ycayr depe3 HJIaTeKHBIA TepMHHAJ B3UMaeTCd KOMHCCUA
6% . TepMuHAI IPUHUMAET CYMMEI, KpaTHbIe 10 pyOasam. AHsA X04eT 1o-
JIOXKHUTH Ha CUeT cBoero MoOmibHOro renedona He MeHbire 400 py6Jieii.
Kakyio MUHUMaJIbHYI0 CYMMY OHA AOJKHA IOJIOXHUTH B MPHUEMHOE YCT-
POMCTBO JaHHOTO TepMUHAaJIa?
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3A0AMA 2

MoaroToBuTenbHbIe 3agaHMA

Ha nuarpamme mokasana cpefHeMecsS4Has TEMIEpaTypa Bo3ayxa B MuH-
cke 3a Kaxapli Mecan 2003 roxa. ITo ropusoHTanu yKassIBalOTCA MeCHIIbI, 10
BePTHKAJIH — TeMIepaTypa B rpagycax [lenscus.

24

20

16

12
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1. OnpeaenuTe mo guarpaMme, Kakoi OblIa cpefHeMecAYHass TeMIlepaTypa
B ceHTAOpe 2003 roga. OrBer gaiite B rpagycax Ileancus.

2. OmnpegenuTe Mo AuarpaMMe HauOOJIBIIYIO CPEJHEMECAYHYIO TEMIIEPATypPy
B 2003 roxy. OTBer gaiiTe B rpagycax Lleanscus.

2.3m | 3, Ompegesnre o AUarpaMMe HaMMEHBIIYIO CPeIHEMECAUYHYIO TeMIlepaTy-
' py n1erom 2003 roga. OrBer gaiite B rpagycax llenscus.
24m | 4. OmnpeznenuTe Mo AUarpaMMe, CKOJBKO ORLTO MecaAneB B 2003 roxay ¢ otpu-

naTeJbHOM cpeJHEMECAYHOHM TeMIlepaTypoil.

Ha pucyHke »XKHpPHBIMH TOYKAMH IIOKA3aH KypC ABCTPAJIMHACKOTO A0JjIapa,
ycraHoBieHHBIH IleaTpobankom P® Bo Bce paboume auu ¢ 1 mo 27 oxkTabps.
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2010 roza. ITo ropM30oHTAJIHM YKAa3bLIBAIOTCA YHCJAa MECAIA, II0 BepTUKaJIH —
[leHa fossapa B pyOasix. [ljia HATJISAAHOCTH KHPHBbIE TOYKHM HA PHCYHKE COelun-
HeHBI JIHHUEH.
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30,1 \
30,0 \
29,9
29,8
- 29,7
29,6
29,5
29,4
29,3 \
29,2 \
29,1
29,0

1 2 5 6 7 8 9 1213 14 1516 19 20 21 22 23 26 27

m2.5

5. OmnpegeanTe 10 PUCYHKY, KaKoO#i ObLI Rypcy mostapa 15 oktsabpsa. Orser
naiiTe B pyoJAX.

6. OnpefesnTe 00 PUCYHKY, KAKOTO YHCJIA KyPC AOJUIapa BliepBble ObLI pa-
BeH 30 pyOiam.

7. OnpegesnTe 10 PUCYHKY, CKOJbKO AHEH 3a YKa3aHHBINA IepUoJ Kypce A0JI-
Japa 6bL1 paBeH 29,5 py0us.

IIpu pa6ore ¢doHapuka OGaTapeilka DOCTENEHHO pa3psKaeTcsd, U HaIpsi-
JKeHue B 3JIeKTpudYecKoi nenu ¢oHapuka nagaer. Ha pucyHKe noxasaHa 3aBH-
CHMOCTD HATIPSAKEHHUA B IIeIIH OT BpeMeHH paboThsl poHapuka. Ha ropusoHTaNIb-
HOHM OCH OTMedaeTcsi BpeMs paboTnel oHapHKa B yacax, Ha BePTHKAJIbHOMH
OCH — HaIps’KeHHe B BOJILTAX. '

1,8
1,6
14
1,2
1,0 ——

0,8
0,6
0,4
0,2
0,0
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8. Onpegenvte 10 PHCYHKY, KAKUM GBLIO Halps>KeHHe B MOMEHT BRJIIOUe-
HHA poHapuka. OTBeT galiTe B BOJIbLTAX.

2.9m | 9, Omnpeznenure mo pUCYHKY, KaKUM ObLIO HAIIPsKEHHE 4yepe3 15 yacos pa-
| " 6oTel poHapuka. OTBeT faiiTe B BOJIbTAX.
2.10m | 10. Onpezsenute mo pUCYHKY, Yepe3 CKOJBKO YacCOB pPaboThI ¢doHapuKa Ha-

npsKeHUe ynajo 1o 1 BoabTa.

Ha nnarpamme noxasana cpejHeMecsiYHAas TeMIepaTypa Bo3ayxa B Mock-
Be 3a KakAbid Mecan 2009 roga. ITo ropusoHTanM yKa3bIBAIOTCA MECALBI, IO
BEePTUKAJIM — TeMIepaTypa B rpagycax Lleascus.

24
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OnpepenuTe 110 JHarpaMme HaubOJIBIIYIO CPEAHEMECAUYHYIO TEMIIEPATYPY
B 2009 roxy. OTBet naiite B rpaaycax Ilenneus.

12. OmnpenenuTe Mo AuarpaMMe HAaMMEHBIIYIO CpeJHEMECAUYHYIO TeMIepaTy-
py B 2009 roay. OTBeT gaiiTe B rpagycax Ileabcus.

13. Omnpeaenure mo nnarpaMme, CKOJIbKO ObLIO MecaAneB B 2009 roay ¢ orpu-
LaTeJILHOM cpefHEeMeCAYHOH TeMIIepaTypoii.

14. Omnpeaenute Mo AUarpaMme, CKOJLKO 65110 MecAnes B 2009 roxy, Koraa

cpegHeMecAYHAas TeMiepaTypa npesbimaina 10 °C.




Ha pucynke uso6paxén rpaduk KojleGaHUs TeMIepaTyphl B Te4eHHe nep-

BeIx 20 nHe# ampesns. IIo ropuM3OHTAJNILHOM OCH OTJIOMKEHHI JHHU, & IO BEPTH-
KaJIbHOM — CcpeJHeCcyTOYHAad TeMIlepaTypa Bo3qyxa.

15.

16.

17.

18.

19.

4°C

1 3 5 7 9 11 13 15 17 19 20

Kaxoit 6nl1a cpegHecyToYHas TeMmepaTypa Bosayxa 6 ampens? Orser
nmaiite B rpagycax llenscus.

Kakoro umcia cpeHecyTOUYHAasl TeMIIepaTypa BO3AyXa B ePBHIH pa3 Jgoc-
turja 7 °C?

Kaxoro uucjia cpegHecyToYHasA TeMIEepaTypa Bo3ayxa Obliia MaKCUMAaJb-
HOM?

Kaxoro umcyia cpeHecyTOYHas TeMIepaTypa Bo3Ayxa ObLIa MHHUMAJIb-
HOM?

Ha rpabduxe, ms3obpak€HHOM Ha PHCYHKe, OpPEACTaBJICHO H3MEHEHUEe
OMPIKEBOl CTOMMOCTH aKIIUHA TIOPHOJOOBIBAIOIEH KOMIIAHHUH B TEePBbIe
IBe Hepxenu ¢eBpasia. B mepByo Hexenio deBpans OGM3HECMEH KyITHJI
12 akouii, a mOTOM IPOJAJ MX HA BTOpPOH Hegeae. Kakyio HaMGOJIbIIYIO
mpU6BLIL (B py6JIsix) OH MOT IIOJYYUTH?

pyb6. 4

125
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20. Ha rpaduke n3o0pakeHO U3MEHEHNE TEeMIEPATYPHl BO3AYXAa B IIYHKTEe A
Ha IpOoTsKeHuHM cyToK 17 aBrycra. Ha ocm abcumucc oTMeuaeTcs BpeMs
CYTOK, Ha OCH ODAMHAT — TeMIepaTtypa B rpagycax lleascusa. Onpegesnu-
Te o rpaduKy pa3sHOCTh MAKCHUMAaJbHONM 1 MUHHUMAJBHON TEMIIEPATYP B
TeyeHHUe 3THUX CYTOK (B rpaxycax Ileanpcus).

4°C
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3auerTHblie 3agaHMA

Ha guarpaMMe MoKa3aHO KoOJIM4ecTBO mocetutesieit caiita PUA Hosoctu
BO Bce aHH ¢ 10 o 29 Hoa6psa 2009 roza. Ilo ropusoHTaNN YKa3bIBAIOTCA THHU
MecsIia, 10 BePTUKAJH — KOJHYECTBO IOCeTHTeIeH caiiTa 3a JaHHBIA NeHb.

900000

800000

700000

600000

500000

400000

300000

200000

100000

0
10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

21m

1. OmnpegesnuTte 1o juarpaMme pasHOCTb MeXAY HauOOJBIINM M HAUMEHb-

IIMM CYTOYHBIMH KOJHUYECTBAMHU IOCETHTEJIeH caliTa B YKa3aHHBIH Iie-
pHO/.




2. OnpezeauTe Mo AUATPAMME, BO CKOJIBKO pa3 HanboJbIree CyTOUYHOE KOJIU-
YeCTBO IOCETHUTEJIeH caliTa MPeBOCXOJNJIO0 HaUMeHbIllee CYTOYHOE KOJIH-

YeCTBO IIOCETUTeJeil caiiTa B yKa3aHHLIN ITepHoJ.

3. Omnpepenure Mo AUarpaMme, CKOJbKO OBLIO AHelH B yKa3aHHBIM II€PHUOJ,

m2.3

KOrjJa CyTOYHOe KOJIMUYECTBO moceTuTreseil e nmpesocxoauio 550 000.

4. Onpegenure 110 AuarpaMMe, CKOJIBKO pa3 CyTO4YHO€ KOJIHYECTBO IIOCeTUTe- m2.4

Jei caiita IIPUHAMAaJIO MAKCHUMAaJIbHOE 3HAYEeHUuE B YRa3aHHhIﬁ oepuon.

Ha pucynke XKUpHBIMH TOUYKaMH moka3aH Kypc gosnapa CIIIA, ycraHoB-
genHblil Ilearpo6ankom P® Bo Bce paboune auu ¢ 22 ceHTadpa mo 22 oKTa6ps
2010 roga. ITo ropu3oHTAIN YKA3LIBAIOTCA UMCJIA MECHAIA, IO BEPTHKAIH —
ueHa fojsapa B py6nax. [lna HarJIAaoHOCTH KHUPHBIE TOYKH Ha PUCYHKe COoelu-
HEHEI INHUEeH.
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5. OupegenuTe O PUCYHKY HAMMEHBIINN KYPC A0JUIapa 3a YKasaHHBIHA I1e-
puoz. OrBer gaiiTe B pyOIax.

6. OnpegenuTte o pUCYHKY HanboJbmIMil KYpC HoJjIapa B IepHok ¢ 1 okTa6-
pa oo 20 oktabps. OTeer gaiiTe B pyoasax.

7. Onpegenute 1o pUCYHKY, CKOJIBKO AHEH 3a yKa3aHHBIN IepHOA KypeC AOJ-
aapa npessimaJ 30,3 py6asa. Orser xaiite B pybasax.

I



Ha pucyHke mokasaHO, KaKk M3MEHAJACh TeMIIEPATypa BO3AYyXa Ha IpO-
TAMEHUN OJHUX cyToK. IIo ropusoHTaIH YKAa3aHO BpeMsA CYTOK, IT0 BepPTHKA-
JI1 — 3Ha4YeHHe TeMNepaTypHl B rpagycax Ilenbcus.

CHNWHRUITD 30O
™
L1

0:00 3:00 6:00 9:00 12:0015:0018:0021:00 0:00

8. Onpejenure N0 PHCYHKY HaMMeHblllee 3Ha4eHHe TeMmepaTyphl. OTBeT
paitre B rpagycax lenncus.

9. Omnpepennre o pUCYHKY HauboJblllee 3HAYEHHE TeMIIepPaTyphl B MEPBOH
nosoBuHe gHA. OTBeT gaiiTe B rpagycax Ileancus.

10. Ompegenure M0 PHCYHKY, CKOJBKO 4YacoOB TeMIlepaTypa Oblia OTpHILa-
TeJIbHOH.

Ha nmuarnamue nawaraun uuenn aanaeor 00.6LoseM CHELD anenare 85 el
na. ITo TOPH30HTAJIM YKaA3bIBAIOTCH Mée:
3a JaHHBIA MecHIl.

2 MEeCHALBI C AHBApA 1[I0 JEKA0Pb ZUUY I'o-
CAIBI, IO BEPTHKA&JIH — YHCJO 3alIpoCOB
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11.

12.

13.

14.

OnpegenyuTe OO AUarpaMMe MaKCHMAJbHOE MECAYHOE YHCJIO 3aIlIPpOCOB CO
caosom CHET B nepuog ¢ AEBap4d o okTA0ps 2009 roza.

OmpegennuTe o AHarpaMme, CKoJbKo ObLIo MecaneB B 2009 roay, korga
yucJio 3anpocos co caaoBoMm CHET 6s110 pasao 200 000.

Onpegenure mo auarpaMme, BO CKOJBKO pa3 MaKCHMAaJILHOE MeECSYHOE
YHCJO 3aIIPOCOB IIPEBLIIIATIO0 MHHUMAJILHOE MeCAYHOE YHUCJIO 3aIIPOCOB CO
caoBom CHET B 2009 roay.

Onpefennre Mo aAuarpaMme, CKoJbKO ObLI0 Mecanes B 2009 roxay, xoraa
yucyo 3anpocoB co caoBoM CHEI He npesocxozguio 300 000.

Ha pucyHKe mpuMepHO NOKa3aHO M3MeHEHHE TeMIepaTyphl BO3AyXa B

Mockse ¢ 18 no 24 aaBapa 2006 roga. ITo ropM3oHTaNN YKA3LIBAIOTCS YHCJIA
SIHBAp4, II0 BePTHKAJIN — TeMIeparypa B rpagycax Ileancus.

15.

16.

17.
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OmnpenennTre mo pUCYHKY, KaKOBa ObLia HamMeHbIIad TeMIlepaTypa BO3-
AyXa 3a yKasaHHBIA mepuof (B rpaaycax Ileancus).

Omnpenenure no prCyHKy, KakoBa 6bL1a HaGOJIbIIAS TEMIEPATYDA BO3AY-
xa 22 auBap4 (B rpagycax Ileancus).

Hajinure pasHOCTL MexAy HauGoOJbIIed ¥ HauMeHbIIe TeMIepaTypoii
3a YKa3aHHHIH nrepuof (B rpagycax llenbcus).

Ha PHCYHKe XHUDHBIMH TOYKaMM IIOKa3aHa cpeaHeMecsvHasa IeHa He(pTH

¢ ceHTaA6pa 2007 no aBrycT 2009 roga. ITo ropusoHTaNM YKA3HIBAIOTCA MeCHAIbI,
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0 BEPTUKANIM — IeHa Gappensa Hepry:B goanapax CIIA. [Ina mHarasgHOCTH
KHPHbIE TOYKH Ha DHCYHKE COeAVHeHbl JUHMEH.

18.

19.

20.
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OnpegesuTe 1Mo pUCYHKY, KaKoii ObLJIa cpegHeMecAYHASA IleHa Hed)TH B Mae
2009 roga (B moyu1apax 3a 6appeJb).

OnpepennuTe MO0 PUCYHKY, BO CKOJBKO pa3 HanmOOJIbIIAA cCpeJHEMECAYHAA
neHa Hed)TH 3a YKA3aHHLIN IEPHOJ NMPEBOCXOLIIIA €€ HANMEHBIIYIO CPeJ-
HeMeCAYHYIO IIeHy.

OmnpenennTre o PUCYHKY HAMMEHBIIYIO CPeAHEMECAUHYIO NeHy HedTH B
nepuoj ¢ HoA0pA 2007 mo cenTa6ps 2008 roga (B gosiapax 3a 6appeJis).



3A0AYA 3

NoaroroBMTenbHbie 3agaHnA

1. Haiinure IIOMAAh DPAMOYTOJLHEHKA, H300pasKEHHOTO HA KJeT4aTod Oy-
Mare ¢ pasMepoM KJeTk# 1 cM x 1 ¢M (cM. puc.). OTBeT AaiiTe B KBaAPAT-
HBIX CAHTHMeTpax.

2. HaiiauTe miomaab TpeyroJbHUKA, H300paKEHHOrO Ha KJIeTuaToi Gymare
¢ pasmepom kiaeTku 1 cmx 1cm (cM. puc.). OrBer faiiTe B KBaAPATHBIX
CAHTUMeETpaxX.

3. HajinuTe niomans TpeyroibHUKA, H300pakEéHHOrO Ha KJeT4yaTol OyMare

c pasMepoM KJeTKH 1 cMx 1 cM (cMm. puc.). OTBeT paiiTe B KBafADATHBIX
CaHTHMeTpax.

lcm

3.4

4. Hatigyre miomaas Tpanenun, M30o0paXEéHHOM Ha KierdaTod Oymare c

pasMepoM KJeTKH 1 cm x 1 cM (cM. puc.). OTser gaiiTe B KBaAPATHLIX CAH-
THMETpax.

lcm
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3.5m

3.8=

40

S.

Haiinure mnomans KBagpaTa, BEePOIMHBI KOTOPOTO MMEOT KOODAHHATEI
(2; 1), (35 1), (3; 2), (2; 2).

1f----- ;

1
| I
o' 1 2 3 «x

Haiiaure niomans NpAMOYyroJbHUKA, BEPUIKHL! KOTOPOIO MMEIOT KOOP-
auHatH (1; 1), (2; 1), (2; 4), (1; 4).

i

4__
1Lp==y

N I N B
0' 1 2 x

Haiiaure naoniagb TPeyroJbHUKA, BEPIIHHBI KOTOPOrO HMEKT KOOpAH-
Hathl (1; 4), (2; 3), (2; 5).




9, Haiizure niaomags TpalmelMd, BePHIMHB KOTOPOH HMEIOT KOOpAWHATHI
(1;1),(4; 1), (4; 4), (1; 2).

o 1 4 x

10. HaijiguTe nuomais napajjie/IorpaMMa, BepIIMHBI KOTOPOTO HMEIOT KOop-
AvHATH (2; 1), (4; 1), (35 4), (1; 4).

A
4 b--

11. Haiigure (B cM®) wiomans S durypsl, n3o6paréHHON HA KaeT4aTol Gy-

m3.11

S
Mare ¢ pa3MepoM KJjeTkH 1 ¢cm x 1 cM (cM. puc.). B orBere 3anummure = .
s

—
—

12. Ha xyeryaroit Gymare c¢ kjeTkamu pasmepoM 1cM x 1cM H306pakén

m3.12

TPeyroJbHUK (cM. puc.). Haligure ero miomaaes B KBafpaTHBIX CAHTH-
MeTpax.

B C
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13. Ha kueTqaroit Gymare ¢ pasMepoM KJjeTkd 1x1 H300pa’xéH paBHOCTOPOH-
HEH TpeyronsHuK. HaltanTe paguyc BiuucanHoi B Hero OKPYKHOCTH.

14. Ha kneruaroit Gymare ¢ KjieTkamMu pasmepoMm 1cm x 1 cM m3o6Gparkén
TPeyroapHUK (cM. puc.). Haiinure ero miomaab B KBaAPATHBLIX CAHTH-

MeTpax.
A
N
\[ 1lcm
n
~N
\
N
Cc B

15. Ha kieruaroit OyMare ¢ KierkaMud pasMepoM 1cM x 1 cMm u3ob6pakén
TPEYroJibHUK (cM. puc.). Haiigure ero miomanbs B KBaJPaTHHIX CAHTH-

MeTpax.
B ||
L lcm -
-~
N
A R e ™ T R
C

16. Ha xiaeruaroit 6ymMmare HapucOBaH KpyT ILTomaasio 45. Halnure nnomans
3allITPHXOBAHHOTO CEKTOPA.

3.16m
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417. Ha xaeruaroit GymMare HapHCOBaHBI ABa Kpyra. lLiomans BHyTPEHHErO
Kpyra pasHa 86. Hafigure mioujagp 3alITPUXOBAaHHOH (PUIYDEI.

418. Ha xkieruaroii Gymare ¢ KJeTKamu paamepoMm 1 cM x 1 cm usobpaxkeHa
Tpanenusa (cM. puc.). Hafigute ee nmiomaas B KBaApaTHbIX CAHTHMET-

pax.
B C | |
§ 1em
/
/ N
~N
A D

19. Ha xuaeruaTtoit 6ymare ¢ KJjeTKaMH pasMepoM 1cMm x 1cm usobpaskéH

n3.19

npAMOYToJbLHUK (cM. puc.). HaiiguTe ero miaomanb B KBaApaTHBIX CAHTH-
MeTpax.

D

[

20. Haiigure nyioniajJb 4YeTHIPEXYTOJLHHKA, H300PAKEHHOr0 HA KJET4YATOM
6ymare ¢ pasmepom kJeTKH 1 cm X 1 cm (cm. puc.). Orser gaiiTe B KBaj-
pPaTHBIX CAHTHMETpAaXx.

u3.20

43



3.1m

3.4m
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3averHbie 3anaHnna

Haiinute miomazne TpeyroibEAKa, H306PAsKEHHOrO HA KIeTYaTOH 6ymare
€ pasmepoM KJeTKH 1cM x 1cm (cM. puc.). OTser aaiiTe B KBagpaTHBIX
CaHTUMeTpax.

1cm
1

Hafizure mioumiazp Tpanenuu, u3o0pa)kéHHON Ha KJjeTuaToil Gymare c
pazMepoM KJeTKH 1 cm x 1 ¢M (cM. puc.). OTBer gaiiTe B KBaAPaTHBIX CAH-
THUMeTpax.

IICMI

Hafinpre niomiaigbr napaJjijesiorpaMMa, HM300pasKéHHOro Ha KJeTdyaTol
Oymare ¢ pasmepom KjeTKH 1 cM x 1 cM (cM. puc.). OTBeT gaiiTe B KBal-

PaATHBIX CAHTHMETpAaXx.

1‘ cM

Haiinure miomans 4eTHIPpEXYroNbHHUKA, N300pa’K€HHOrO Ha KJETJYaTOid
6ymare ¢ pasmepoM KiaeTKH 1 cM x 1 em (em. puc.). OrBer naiiTe B KBaj-
PATHBIX CAHTHMETpPAaXx.

1cm




5. Haiigure mIomaak KBAJAPATA, BePIIMHBI KOTOPOTO HUMEIOT KOOPAWHATHI
(2; 1), (55 2), (4; 5), (15 4).

6. Haiigure omans OpAMOYTOJIbHHKA, BEPIIHHEI KOTOPOr0O HMEIT KOOD-
munatsl (2; 1), (65 3), (55 5), (1; 3).

u3.7

7. Haiigure naomanas TpeyroJbHHKA, BEPIIMHE! KOTOPOTO MMEIOT KOOPAUHA-
i (1; 1), (4; 3), (3; 4).

Ry

8. Haiigure mommags napajjejiorpaMMa, BepIIHHEI KOTOPOTO HMEIOT KOOp-
auHaThl (2; 1), (2; 2), (1; 5), (1; 4).
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3.9m

9. Hadzaure miaomane Tpanenuy, BePIIMHBI KOTOPOH HMEIOT KOOPAHMHATHI
(2;1),(4; 1), (1; 4), (15 2).

ya
4 ==

Do
.,h -
Ry

10. HaiiguTe NIOmMEAAb YETHIPEXYTOJBHUKA, BePIIHMHBI KOTOPOr0 MMEKT KO-
opnuHarts (1; 3), (3; 1), (2; 3), (3; 5).

Ry

11. HaiiauTte miomanb TpeyroibHMKa ABC, cydTas CTOPOHBI KBAAPATHBIX

KJIeTOK PaBHBEIMH 1.

3.12m

12. HaiiguTte miromans TpeyronbHuka ABC, cuuTad CTOPOHBI KBaJpPaTHBIX
KJIETOK paBHBIMH 1.
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13. Ha kueruaroii Gymare ¢ pasMepoM KJIeTKH 1x1 HM300pakéH paBHOCTOPOH-
HUM TpeyroabHUK. HalifyTe pajuyc BONCAHHOM B HETO OKPY>KHOCTH.

14. Haiiaure nnomaae Tpanenun ABCD, cuuras cTOPOHBI KBAaIPATHBIX KJe-
TOK PaBHBIMH 1.

15. Haiigure auaronans npsamoyronsauka ABCD , ecau CTOPOHBI KBaJApaT-
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m3.16

16. Ha xyeruaroii Gymare usobpaxén kpyr. Kakosa monagb Kpyra, eciu
IIowanh 3alITPUXOBAaHHOTO CeKTopa paBHa 10?
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3.17m

17. Ha kseTyaroii Gymare HapHCOBAHO ABa Kpyra. Ilnomaas BHyTpeHHero
Kpyra paBHa 4. HaiiguTe miomaspb 3aiTpHX0BAHHO#H (DHUTIYPHL.

T e

18. HaiiguTe nulomanb TPeyrojlbHIKa, BEPIIHHEI KOTOPOr0 MMEIOT KOOPAHHA-
Tei (1; 1), (4; 4), (3; 1).

Ry

3.19m | 19. Hajiaure nioiaas DapajieiorpaMma, BePIIMHLI KOTOPOrO0 HMET KOop-
[—_““ﬁ” AuHaTH (15 1), (25 4), (55 4), (45 1).
Y
¢
P B
I
I
|
i
1p-- [
AL D, |
ol 1 2 4 5 %
3.20m | 20. Ha kjetuaroit 6ymare ¢ KieTkamu pasmepoM 1 cMm x 1 cMm u3obpaxéH na-
{ }! paynesorpamMm (cMm. puc.). Haligure ero miomaab B KBaZPaTHbIX CAHTHU-
’ MeTpax. '
B
'\\ C
lcm
Al T
D
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5.

3A0AMA 4

NMoaroroBurenbHbie 3aaHMA

B cpenrem u3 2000 caZioBBIX HACOCOB, MOCTYNUBINUX B IPOJAXKY, 12 moa-
Texator. HafiiuTe BEPOATHOCTH TOTO, UTO OAMH CJIYdYailHO BRIGPaHHBIA
VIS KOHTPOJISA HAcOC He IIOATEKAaeT.

dabpuka BeIIYCKaeT CyMKH. B cpensem Ha 154 KauecTBEHHble CyMKH
npuxozuTca 16 cyMok, UMeLuX CKpHIThie JedexTsl. Haiiqure BepodAT-
HOCTH TOTO, YTO BLIOpaHHAA B MarasvHe CyMKa OKaXeTCH C JedeKTaMu.
PeayabpTaT OKpPYTJINTE JO COTHIX.

BeposITHOCTb TOTO, YTO Ha TECTHPOBAHUY IO MAaTeMaTHKe ydamuics V.
BepHO pemut Gosbiie 9 3azay, paBHa 0,67. BepoaTHOoCTh TOrO, 4TO V.
BepHO pemut GoJininie 8 3azayd, paBHa 0,73. HalijuTe BepOATHOCTD TOTO,
4yTO Y. BEpHO PelIUT poBHO I 3a1ad.

B rpynne TypuctoB 25 uesoBeK. Ix BEpTOJIETOM B HECKOJBKO IIPUEMOB
3a6pachIBAlOT B TPYAHOAOCTYIHLINA paifoH mo 5 denoBek 3a petic. Ilopa-
JOK, B KOTOPOM BEPTOJIET IEPEBO3UT TYPHCTOB, CAyUYaeH. HaiinuTe Bepo-
SAAITHOCTB TOTO, UTO TYPHUCT 3. ITIOJIETUT BTOPLIM peiicOM BEPTOJIETA.

B rpynne typuctoB 4 uejioBeka. C IIOMOMLIBIO KpeOUsl OHHM BHIOHMPAIOT
JIBYX 4€JIOBEK, KOTOPhIE JOJYKHBI HATH B C€JI0 B MAarasuH 3a IPOAYKTAMH.
KaxoBa BepOSITHOCTH TOT'O, UTO TypHCT [l., BXOAAIIIUNA B COCTAB I'DYIIIHI,
OOMAET B MarasuH? '

Babymika uciekJa IUPOKKHU C ITIOBUAJIOM, KAIIyCTONH M KAPTOIIKON U BhHI-
JIOXKHJIa MX BIIepeMelIKy Ha ogHo 6ii010. C moBuAJIOM ObLIO 8 THUPOXKKOB,
¢ kanycroil — 7, a ¢ kaproutkoii — 10. BHelHe Bce MUPOXKKH BHITVIAIAT
onuHaxKoBo. HaiiinTe BEPOSATHOCTb TOT'O, UTO CAYUAHHO B3ATHIA BHYUKOMN
MMHAPOXKOK OKAKeTCsI ¢ KallyCTOH.

Mama, Oner, Consa, Muma u Kupusn urparor B Kjaaccuku. Toro, komy

NePBLIM XOIUThb, OHU ONpeAe siioT xpebuem. Haiiiure BepOATHOCTD TOTO,
YTO HAYMHATh OyeT MaJIbUUK.

Ha sk3aMeHe no reoMeTpHH IIKOJbHUK OTBeUaeT Ha OJUH BOIIPOC U3 CIIU-
CKa SK3aMEeHAITMOHHBIX BOIIPOCOB. BEpOATHOCTH TOTO, YTO 9TO BOIPOC IO
TeMme «Tpuromomerpus», paBaa 0,2. BepoATHOCTL TOTO, UTO 3TO BOIIPOC
no teme «BHemmHue yribi», paBEa 0,15. BompocoB, KoTopbie OZHOBpe-
MEHHO OTHOCATCA K 9THM JABYM TeMaM, HeT. HaiiguTe BeposSTHOCTH TOTO,

ud.1

md.2

md.3
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4.15m

4.16m

4.17m

4.18m

50

10.

11.

12.

13.

14.

15.

16.

17.

18.

YTO Ha& 9K3aM€eHe IIKOJIBHUKY AOCTaHeTCA BOIIPOC II0 OZTHOH U3 3THX ABYX
TeM.

BeposATHOCTHL TOTO, UTO HOBBIM TOCTEP IPOCJHYXKUT OGoJibllle Tofa, paBHA
0,97. BepoaTHOCTBh TOro, YTO OH IIPOCJHY2KHUT OOJbIlle ABYX JIeT, paBHA
0,84. HaiinuTre BepOATHOCTh TOTO, UTO OH IIPOCJIYXKUT MEHbIIle ABYX JIET,
HO O0JIBIIIE TOAA.

W3 MmHO«KecTBa HaTypaiabHbIX unces oT 30 1o 41 Haygauy BRIGHMpAIOT OGHO
yucJio. KakoBa BEpOsITHOCTb TOTO, UTO OHO AEJIUTCH Ha 57

HaiiguTe BEpOATHOCTH TOTO, YTO IPU GPOCKE MOHETHI BHINAET OPE.

B kJjacce 6 yuamuxcs, cpeau Hux aBa apyra — Cepreit u Bagum. Kiacc
cay4aiiHpIM 00pa3oM pasbuBaioT Ha 2 paBHBIe rpynnbl. Halaure Bepodr-
HOCTB TOTO, uTo Cepreii 1 BaguM okaxyTcs B OLHOH rpymie.

B cpeanem Ha 50 KapMaHHBIX (POHAPDMKOB IIPUXOJUTCS CeMb HENCIIPAB-
upix. Haiiure BepOATHOCTH NOKYIIKY HEMCIIPABHOTO (JOHApUKA.

B cGopuuke OmjeToB II0 MaTeMaTHKe BCETO 20 6uuaeroB, B 13 m3 HUX
BCTpeuaeTcs BOMPOC 10 npousBogHoi. Haliaure BEPOATHOCTE TOTO, ITO B
caydaiiHO BRIOPaHHOM Ha dK3aMeHe Oujere IIKOJBHUKY He nomnageTca
BOIIPOC I10 IPOHU3BOIHOM.

Ha ueMIMoHATe IO NPBIXKKAM C IIECTOM BhICTymaioT 30 CIIOPTCMEHOB,
cpezau Hux 6 npeiryHoB u3 IlIeruyu u 7 NIPHITYHOB U3 Mekcuku. Ilopagok
BBICTYILIEHMI onpeaesseTcs epebbépkoii. Halinure BepOATHOCTH TOTO,
YTO TPUHAALATHIM OyJeT BHICTYNaTh IIPEIIYH U3 HIBenumn.

IlBe dyT6ONBHBIE KOMAHABI « PoTop» 1 «CraTop» MIpaioT CepHIo U3 TPEX
MaTueil. BepoATHOCTS HUUbEH B KaKAOM MaT4e paBHa 0,2. Cunel KOMaH,
paBHBI, IO3TOMY BEPOSTHOCTH BBIUTDBINIA W IPOUTPHIIIA KaXXJIo#i Ko-
MaHIEBl B OJHOM MaTde OJUHAKOBHI. HaiinuTe BEpOATHOCTH TOTO, UTO BCE
TPH MaT4a BbIUTpaeT KoMaH/a «Porop».

N3 paifoHHOro IieHTpa B JAEePEBHIO eXXeJHEBHO XOAMT aBTo0yc. Beposar-
HOCTB TOTO, UTO B IIOHEJEJbHUK B aBTOOyCe OKaKeTCs MEHbIIe 23 macca-
supoB, pasHa 0,85. BepoATHOCTH TOro, YTO OKaKETCA MEHbIIE 12 mac-
caskupoB, paHa 0,45. HaiiguTe BEpPOATHOCTH TOTO, HTO HHCIO
naccaskupos 6yaer ot 12 no 22.

MexaHuUYecKHe 4achl ¢ ABEHAALATHYACOBBHIM IHGep6JaTOM B KaKOH-TO
MOMEHT cJIOMaJuch U Iepectanu uatu. Haiaure BepoATHOCTH TOTO, UTO
yacoBad CTpeJKa OCTAHOBUJIACh, JOCTUI'HYB OTMETKH 8, HO He AOHAA AO
OTMETKH 2.



19.

20-

Kous u Tonas urpator B Kocti. OHu 6pocaioT KyOUK 110 OHOMY pa3y, BBI-
UrpBIBaeT TOT, ¥ KOr0 BbINAJeT Gospize oukoB. IlepseiM Gpocua Kons, y
Hero BeInayo 4 ouka. Haiifure BepOATHOCTD TOTO, UTO Tons He BRIUTPAET.

B xuacce 12 Maipunkos # 13 geBodek. 1 cenTabps caydaitHbiM 00pasom
ONpeeJIAIOT ABYX AeKYPHBIX Ha 2 CeHTAOpA, KOTOPhIe JOIMKHEI IIPUTO-
TOBHTH KJIacC K 3aHATHAM. HaiiuTe BepOATHOCTH TOTO, YTO OYAYT ALKY-
PHUTBH MAJILYUK U JeBOYKA.

3auetTHbie 3aaHMA

Ilo oraniBaM mokymnateneit rops WropeBuu orneHMJ HAAEXKHOCTh ABYX
HHTepHeT-MarasuHoB. BepoATHOCTH TOTO, 4TO HY’KHBIH TOBAp AOCTABAT
u3 marasuHa A, pasaa 0,83. BeposaTHOCTE TOro, YTO 3TOT TOBap AOCTABAT
u3 marasueHa B, paBHa 0,88. I/Iropl; HUropeBuu 3akasan TOBap cpasy B
o6oux MarasmHax. Cumras, 4YTO MHTEepHET-MarasuHbl pabOTalOT HE3aBH-
CHMO APYT OT Apyra, HaiifjuTe BePOATHOCTH TOT0, UTO HY OJHH MarasuH He
JOCTABHUT TOBAap.

Ha @pabpuke Kepamudeckoil nocyasl 10% mnpousBeAéHHBIX TapejJoK MMe-
10T Aedext. IIpy KOHTpOJe KayecTBa MPOAYKIMH BHIABIAETCA 55% Je-
(deKTHRIX TapeioK. OcTajJbHble TapeJKHU IOCTYIAIOT B npoAaxy. Haimau-
Te BepOATHOCTD TOT'0, YTO CJAYUAHHO BRIOpAHHAA IIPU IOKYIIKe TapejaKa He
umeeT AepeKToB. OTBET OKPYIJIUTE KO COTHIX.

Ha copeBHOBaHus mo rpebse mpuexaaum 6 crmoprcmMeHoB u3 McmaHuw,
4 cnoprcmena us Kuras, 5 coprcMesoB s MHAuM U 5 CIOPTCMEHOB U3
Anrnuu. IlopafoK BEICTYILIEHUI onpeAeaerca xepebbéBroii. Halinure
BEPOATHOCTH TOTO, UTO YETBEPTHIM GyAET BHICTYIIATh CIIOPTCMEH 13 A3UH.

B JeTHIOI0O IIKOJY IO MaTeMaTHKe Ipuexaju 24 BOCHMHMKJIACCHUKA,
26 pgeBATHMKJIacCHMKOB M 30 IeCATHMKJIACCHHMKOB. Bo Bpemsa obeaa Bce
IIKOJBHUKH BHICTPOMJIMCH B CJy4YailHOM IIOpAAKe B odyepeab. Haigure

BEPOATHOCTh TOI'O, YTO II€PBBIM B OUYE€peAH B CTOJIOBYIO OKa>XeTCA BOCh-
MHKJIACCHHUK.

ITomemenue ocBeljaerca GoOHAPEM C TpeMA JaMInaMu. BepoATHOCTH IIe-
peropaHmusa OAHOM JaMIIbl B TeueHHe roza pasHa 0,29. Haifizure BeposaT-
HOCTB TOT'O, UTO B TeUEeHME I'oZia XOTsA ObI OZHA JIaMIIa He IePeropur.

B marasuee Tpu npojaBna. Kaxasiii U3 HUX 3aHAT C KJIMEHTOM C BEPOSAT-
HocThio 0,4. HalizuTe BepOATHOCTH TOTO, YTO B CJYyYaMHBLIII MOMEHT Bpe-
MeHU BCe TPH IIPOJABIla 3aHATHI O HOBPEMEHHO (CUNTaNTEe, YTO KJINEHTHI
3aXOAAT HE3ABHCHUMO APYT OT APYyTra).

md.4
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BepoaraocTs Toro, uro Garapeiika OpakoBaHHas, paBHa 0,03. Iloxyna-

TeJb B MarasuHe BRIOMpAeT CAy4aifHYIO yIaKOBKY, B KOTOpO# IBe Takue
GaTapeiiku. Haiinure BeposTHOCTL TOro, 4T0 00e GaTapeHKM OKasKyTCs
UCTIPABHLIMH.

T'poccmeiictepnt A. u B. urpaior B miaxmatsr. Ecou A. Urpaet GeJIBIMH, TO
OH BBIMIDhIBaeT y B. ¢ BeposTHOCTBIO 0,7. Ecin A. urpaer YEPHBIMH, TO
A. BeurpeiBaer y B. ¢ BeposTHOCTHIO 0,6. I'poccmeiicreprt A. u B. urpa-
IOT /Bé [IapTHH, NpUYeM BO BTOPOI NApPTUU MEHSIOTCS I[BETAMHU (DUTYD.
Haiigure BepoaTHOCTS TOTO, uTO B. BHIMIrpaeT 06a pasa.

Mozery nogkuHyM Tpu pasa. Haiinure BepOATHOCTD TOTO, YTO BCe TPH
Pasa BHINaJIa PeIIKa, €CJIM U3BECTHO, YTO B IEPBLIM Pa3 BLINAJA PElIKa.

ABTOoMaTHUYeCKas JUHUSA USrOTaBIuBaeT baTapeitku. BepoATHOCTH TOTrO,
YTO roToBas baTapeiika HeucnpasHa, paBHa 0,05. Ilepen ynaxkoBkoii Ka-
#aaa OGaTapeilka IPOXOAUT CUCTEMY KOHTPOJIA. BeposATHOCTH TOro, 4TO
cucTeMa 3abpaKyeT HeHCIIPaBHYIO 6aTapeiiKy, paBHa 0,97. BepoAaTHOCTb
TOr0, 4YTO CHCTeMa Mo omubke 3abpakyeT ucnpaBHyio GaTapeiiKy, paBHa
0,03. Haiinure BEPOATHOCTH TOrO, UTO CAydYailHO BHIODAHHAA HU3rOTOB-
JieHHas Oarapeiika 6yaer 3a6pakoBaHa CUCTEMOI KOHTPOJIA.

HatiguTe BEpOSATHOCTH TOrO, YTO HNPH Opocke KyOHKa BEIIAAeT UYETHOE
YHCJIO OUYKOB.

Haiigure BepOATHOCTE TOr'0, YTO IPU OPOCKe ABYX MOHET BHIIAAET POBHO
OfHA peIlKa.

Ilepen HauajioM NEepBOrO Typa YeMIIMOHATA IO IIaXMaTaM YYaCTHHKOB
pa3bHBAaIOT Ha UTIPOBBIE MAPLI CIYYaHHBIM 00pPa30M € IMOMOIIBIO JKPeons.
Bceero B yeMmnuoHaTe y4acTBYIOT 26 11aXMaTHUCTOB, CPeIH KOTODHIX 5 yda-
cTHUKOB 13 Poccuu, B ToM uucie Kupunna YepHoycoB. Haligure Bepost-
HOCTBH TOT'O, 4TO B nepBoM Type Kupusin YepHoycoB OyaeT urparhb ¢ Ka-
KMM-J1160 maxmMarucroM us Poceru.

B cpegrem us 900 mapukoBeIX pydek 45 He nmumryr. Haiigure Bepoar-
HOCTb TOI'0, UTO HAyraj B3ATAA py4uKa OyaeTr mucarthb.

B dwmpme Taxkcum B gaHHBIA MOMEHT cBoOoauo 12 mammH: 1 uyépHas,
3 xénTeiX U 8 3enéHpIxX. ITo BHI30OBY BhIeXajia OAHA U3 MalllMH, CJIydaiHO
OKasaBIiuascs OJuKe Bcero K 3akasuuky. Haiaure BeposaTHOCTD, YTO 3Ta
MaImrHa — KEJITOro I[BeTa.
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17.

18.

19.

20-

B rpynmne no aerauiickoMy A3kIKy yuatca 10 mkoasHUKOB: AHapeii, Ka-
T, Jléma, Mama, Mwuma, Oxnsa, Ilera, Cepéxka, Pycanam um Toas.
B Hayasne ypoka yuuTeJIbHHUI|A NPOHU3BOJLHBIM 00pa3oM BeIOmpaer yue-
HHKa, YTOOBI OH OTBeYaJ AoMalllHee 3ajaHue y Aocku. Haligure BepoaT-
HOCTB TOT'0, UTO K JOCKe IMOUAET AeBOUKaA.

Ha copeBHOBaHUA II0 METAHMIO AApa npuexaau 6 cmoprcmenos us Hra-
auu, 3 u3 'epmasun u 3 U3 Poccun. IlopAfoK BRICTYIJIEHKI ONIpeReis-
eTcA KepebpéBkoil. HaiinuTe BEPOATHOCTH TOr0, YTO TPETbUM OYAET BEI-
CTynaTh cuopTcMeH u3 I'epmanum.

Konkypc ucnonaureneit nposoautcs B 5 aueit. Beero 3asaBieno 50 BH-
CTYIJIEHHMH — II0O OAHOMY OT Ka)XIO# CTPaHbI. B IepBHIl JeHb 3amIaHu-
poBaHO 30 BRICTYyIUIEHHH, OCTaJbHBIE paclpejesieHbl IIOPOBHY MEKAY
OCTaBIIMMHCA AHAMH. llopAKOK BHICTYIIEHUH ONpefesaeTca xKepebheéB-
koii. KakoBa BepoATHOCTE TOrO, UTO BBICTYILJIEHUE IIpeAcTaBuTeasa Poc-
CHH COCTOMTCS B TPETHH AeHb KOHKYpca?

Kars u Hacra 6pocaror ky6uk no onHOMY pasy. BriurpriBaer Ta fesouka,

- ¥ KOTOpo# BeIaJIo Gosibiie oukoB. Huysbs, eciu oukos noposry. Ilepsoii

6pocuna Karsa, y Heé Buinano 4 ouka. Haiiaure BE€POATHOCTL TOT'O, UTO
Hacrs npourpaer.

Ha Typrup mo HacToibHOMY TeHHHCY npHOHLIH 26 YYaCTHHUKOB, B TOM
unce 6ausnensl Toma u Toma. dna nposegenns JKepeObeBKH MEPBOTo
Typa YYaCTHUKOB CAy4aiHbLIM 06pasoM pasbMBalOT Ha JBe I'PYINLI IO
13 yenosek. KakoBa BeposaTHOCTH TOro, uto Toma u Ioma OKaXKyTCs B
OJHO# rpynmne?




3A0AMA 5

MoaroroBurennbHbie 3agaHus

Pemnte ypasaenue 2x° + 5x — 3 = 0. Ecsiu ypaBHeHHe UMeeT 6oJtee OJHO-
ro KOpH#, B OTBETE YKaKUTe OOJBILMUI U3 HUX.

Pemure ypasuenue (3x + 15)° = (3x — 9)°. Ecsiu ypaBHeHUe uMeeT GoJiee
OIHOT'O KOPHS, B OTBETE YKAXKHUTE GOJIBIINHM U3 HUX.

Pemure ypaBuenue (x — 5)(x — 3) + 1 = 0. Eciu ypaBHeHUe nMeeT 6osiee
OIHOTO KOPH$, B OTBETE YKAXKHUTE OOJbINNIA U3 HUX.

Pemure ypasuenue v6x —1 = 2x. Eciu ypaBHeHHe uMeeT 6oJiee OJHOIO
KOPHS, B OTBETe YKAXUTEe MEHBIITUI N3 HUX.

Pemure ypasaenne v2x -7 =7 .
3 1
PeiunTe ypaBHeHHe ¥x +3 = 3

1
Pemute ypaBHeHue 9" = 3"

3x+63
Pemure ypasHeHHE (gj =778
Haiinure KopeHs ypaBHeHud: log, (5 + x) =3.

Pemure ypasuenwne lg(—5x + 2) =—1.

Haiinnre KopeHb ypaBHEHUSA 2x1—7

HaiiguTe KopeHb ypaBHeHusa V18 -2x =6.

Hajizure KopeHb ypaBHeHus log,(-5-x)=3.

HaitnuTe KopeHb ypaBHEHUA ,fé:h,;—57 =9.



15.

16.

17.

18.

19.

20.

Haiinute KopeHb ypaBrenus log, (7+4x)=log, (8+4x)+1.

Haiinure KopeHs ypaBHeHus 6% =0,36-1

1 x
Pemure ypaBHEeHHE (E) =—.

1 x
PemuTe ypaBHEHUE (EJ =16.

Pemure ypasHeHue 5~ = 125.

Pernute ypaBaenue vx —3 = 6.

3aueTHble 3agaHnA

6x+1

Pemure ypaBHeHUE
P 2x -4

1
Pemure ypaBuenue 6x =1+ —. Eciu ypasHeHue umeer 6ojee OXHOTO
x

KOPHS, B OTBeTe YKaKUTe OOJbIINI U3 HUX.

Pemure ypaBuenue 2v11+ 2x = x + 3. Ecaiu ypaBHeHUe umeeT 6oJjiee on-
HOI'O KOPHS, B OTBETE YKAYKHUTE MEHBIITHI U3 HUX.

3
Pemure ypaBaeHne 216** = 362 .

1

2% -3x+2
Pemure ypaBaeHue | — = —
P (2) (22

OJIHOT'O KOPHA, B OTBeTe YKaXKUTe O0JIbIINHA 13 HUX.

Pemute ypaBaenue log,(—5x+ 13) = 3.

Pemure ypaBuenue log,, ;7 = 0,5.

Pemre ypaBaenue log,,(8x + 21) = 3

05—3x

x2-3x+2
j . Ecain ypaBHeHue umeet 6oJiee

log,(7 - 6x)
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14-

15.

16-

17.

18.

19.

20.

mx+1) 1
T = E . B orBere samummre HamboabIINMiL

OTPHIIATEJLHBIH KOPEHb.

Pemture ypasaenue cos

Pemute ypaBHenue tg(-nx) = —-1. B oTBeTe samumiuTe HaUMeHBLIUH Io-

JIOXKHUTENbHBIA KOPEHD.

Pemnte ypasuenue (2x + 7)? = (2x — 5)%.

5x -4 4x-5

Pemnre ypasuenue 5

Pemnre ypasuenne (x — 8)> = —32x.

1, 1
Pemnre ypaBHeHue Hx = QH . Ecin ypaBHeHHe mmeer Gojiee omHOrO

KOpDHA, B OTBETE 3alINIIINUTE MEHbIINH N3 KOpHef;I.

1 2
Pemure ypaBuenue =—.
x+2 x

Pemrure ypaBaenue 20 —3x = J5.

Pemnre ypasHenue 11+ 5x = x + 3. Eciu ypaBHenue umeer GoJiee of-
HOTI'O KODHA, B OTBETE YKAXKUTE OOJBIINI U3 HUX.

. X .
Penrnre ypaBHeHue sma = -0,5. B orBeTe 3anuIINTe HANOOJBIIIHI OT-

PHUIIATEIbHLIH KOPeHb yPABHEHU A,

Haiigure KopeHb ypaBHeHud 2° - 3* = 36**,

Haiigure xopens ypasaeHusd 2 log,(3x — 5) = log,(15 — x).



3A0AM4A 6

MogroroBuTenbHbIe 3afaHuUA

Vron MexxIy BBICOTOM M OGHCCEKTPHUCON, NPOBEAEHHBIMM M3 BEPIIMHBI
OpAMOro yrja MpsMOyIrOJIbHOTO TPEYTroNbHUKA, paBeH 15°. Hanaute ru-
MIOTEeHY3Y, eCJIHM MEHbINHNHI KaTeT paBeH 5.

BuccexkTpuca Tymoro yrJja napajjiejiorpaMMa JeJUT IPOTHBOIIOJOMHYIO
CTOPOHY B OTHOIIEHUH 4 : 3, CUATasA OT BepIIUHBI ocTporo yriaa. Haiigu-
Te GOJIBIIIYIO CTOPOHY ITapaJlyIeIorpaMMa, €CJIM ero iepuMeTp paseH 88.

OcuoBaHusa Tpamenuu paBHBI 12 u 17. Haiigure GOJMBIINI M3 OTPE3KOB,
Ha KOTOpbIie JUaroHaJjb Tpalleluy JeJUT CPpeaJHIOI0 INHHUIO.

BuccexkTpuca yria, CMeXXHOro C yIrJjIOM IapaJjijieiorpaMma, mapajijiebHa
OLHOU U3 ero auaroHaseit. Haiigure yrou, mog KOTOpPHIM IepeceKaroTCs
JuaroHaju napajiesorpamma. OTBer gaiiTe B rpagycax.

Ilepumerp napasnienorpamma ABCD pasen 72. Ha auaromamm AC
oTMeueHa Touka O, Takad 4to AO : OC = 5 : 3. Yepes Tourky O mposege-
HBI iBe IPAMBbIEe, HapaJjiieabHble cTopoHaM BC u AD napaJiesorpamMmma,
M OHH IlepeceKaloT CTOPOHbI AB u AD, cOOTBETCTBEHHO, B TOuKax K u
M. Hailigute nepumMeTp 4eThIpéxyroabHuka AKOM.

Xopna AB neUT OKPYXXKHOCTH Ha JBe NYTH, IpafycHble BEJIHUHHBI KOTO-
PBIX OTHOCATCA Kak 5 : 7. Ilog kakuM yryiom BuJHA 9Ta XOpJa U3 TOUKH
C, npunagexameil MeHbLIel ayre okpyxuoctu? OTBeT gaiiTe B rpaxy-
cax.

Hawgure yron ACO, ecnu ero cropona CA KacaeTcsi oKpyskHocTH, O —
LIEHTP OKPYXXHOCTH, a GoJsbinas ayra AD OKpPY:KHOCTH, 3aKJIIOUEHHAS
BHYTDPH 9TOro yria, pasHa 116°. OrBer gaiite B rpazycax.

Oxouso Tpanenuu, ofMH U3 YIJIOB KOTOPO# paBeH 35°, OMMCAIU OKPYIK-
HoCTb. Haliiure MeHbINNI M3 OCTAJIBLHBIX yIJIOB Tpanenuu. OTBeT HaiiTe B
rpagycax.

Panunyc OKpy»HOCTM, BOMCAHHON B IPAMOYTOJbHBIM TPEyroJbHHUK, pa-
BeH 6. HalifuTe rumoTeHy3y aTOro TpeyroJbHUKA, €CJIH €r0 KaTeThl OTHO-
cATcA KaK 8 : 15.

m6.1

6.2

m6.3

u6.4

m6.5

u 6.6

m6.7




10.

1.

12.

15.
: 6.16m ' 16.
6.17m ' 17.
6.18m . 18.
19.
6.20m | 20.

:
!
6.15m |
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IlepuMeTp HpAMOYIroJLHOHM TpallellMH, ONUCAHHOM OKOJIO OKPYKHOCTH,

paBeH 22, eé boJsbinmadg 60KOBas CTOpoHA paBHa 7. Haiigure pamuyc ok-
PY’KHOCTH.

IIpamas, mapaJjnennHasi cropoHe AC tpeyrosbHuka ABC, mepecexaer

croponnl AB u BC B Touxkax K u M coorBercrBenHo. Haiinure AC, eciu
BK:KA=6:5,KM=18.

B npAMOYroJibHOM TPEYroJibHUKE, OJUH M3 OCTPBIX YIJIOB KOTOPOro pa-
BeH 60°, runoreHysa paBHa 19. Hailinure MeHpMNII KaTeT 3TOr0 Tpe-
YrOoJILHUKA.

B tpanenuu ABCD c ocHoBanusmu AB u CD auaroHanu nepeceKaroTcs
B Touke O. Haiinure AO, ectu CO = 27, DC = 30, AB = 20.

OzxuH U3 YrJoB NapaJjjejorpaMma Ha 56° MeHbIlle APYToro yria. Haii-
IUTe BeJUWYUHY TYIIOTO yrja mapajsjejorpamMma. Orsert naiiTe B rpany-
cax.

BuccekTpucel yriioB A u D mnapasejorpaMma ABCD mnepecekamTcs
B TOUKe, JeKaieit Ha cropone BC. Hainure BC,eciu AB=13.

KoHuns! oTpeska AB sexaT 110 OZHY CTOPOHY OT npsamoi . PaccTossHue OT
TouKu A N0 mpAMoii [ paBHO 23, a PacCTOAHHUE OT TOYKH B no upsmoit [
paBHo 45. HaiinuTe paccTrossHHe OT CEPeIHHbI oTpe3ka AB mo npsamoi L.

OauH U3 YIJIOB BBINYKJIOrO ABEHAANATHYTOJbHUKA DABEH 13°. Haiigure
CyMMY OCTaJIBbHBIX €ro yrjos. OTBeT JaiiTe B rpajycax.

Touku A 1 B e IAT OKPY>KHOCTH Ha ABE AYT'H, JJIMHBI KOTOPBIX OTHOCATCH
kax 7 : 8. Haiizure BeIWYUHY LIEHTPAJBHOrO yrija, ONMPAaOIIerocsd Ha
Menbliylo us ayr. OTBeT gaire B rpagycax.

HaiizuTe paguyc OKPY»KHOCTH, OTIUCAHHOM OKOJIO PABHOCTOPOHHETO Tpe-
YTOJIbHHKA, €CJIM PajuyC OKPYXXHOCTH, BIIMCAHHOH B 3TOT TPEyTr'OJbHUK,
paBeH 12.

OkoJ10 IapaJjjejorpamMma, ogHa us nuaroHaJjieil KoToporo paBHa 11, onwu-
caHa OKpy»HocTh. HaiiiuTe BTOPYIO AMAroHa b napaJuiejiorpaMma.



5.

6.

10.

11.

3aueTHbie 3a0aHMA

B tpeyroasauke ABC AC = BC = 6, peicoTa AH pasna 3. Haiaure yroxa
C. OTBer AaliTe B rpagycax.

B tpeyroasauke ABC yron A pasen 60°, yron B paBeH 82°. AD, BE n
CF — BBICOTHI, IIepeceKkaromuecs B Touke O. Haitgure yroa AOF. OtrBer
JaaiiTe B rpagycax.

IlpaMas, OpoBeAEHHAsA NapajlieJbHO 60KOBOM CTOPOHE TpPaleluH Yepe3
KOHel] MeHbIIIero OCHOBAHUA, PAaBHOTO 4, OTCeKaeT TPEyroJbHUK, IepH-
MeTp KoToporo paBeH 15. HaiinuTe nepumeTrp Tpanenus.

OcHoBaHHNA paBHOGeApEeHHOMN Tpanenuu paBHbl 6 1 12. CuHyC OCTPOrO yr-
Ja tpanenuu paseH 0,8. Haitnure 60K0BYyI0 CTOPOHY.

-B napasienorpamme ABCD cropona AB meHbInie cTopoHbsl AD Ha 2 1 yron B

tynoit. 3 Bepmunsl B Ha cropory AD onymena Beicota BH = 12. Haiisure
BC,ecin AH =9.

JMuaronanu pomGa otHOCcATCH Kak 3 : 4. Ilepumerp pomba pasern 200.
Hatignre BrIcOTy poMba.

CropoHa AB TyIOyrolbHOTO TpeyroibHuKa ABC paBHA paguycy ONUCAH-
HOM 0K0JI0 Hero oKpy:kHocTH. Haiiaure Tynoii yroa C. OTBer gaiiTe B rpa-
aycax.

Oxosio Tpamenuu OMMCAHA OKPYXXHOCTb. IlepumeTp Tpamenuu paseH 22,
cpeaHaAA JUHUA paBHa 5. HaiizuTe 60KOBYIO CTOPOHY Tpaleruu,

K okpy:xkHOCTH, BOIMCAHHOI B TpeyroabHUK ABC, mpoBeleHLI TPH Kaca-
TeJbHBIEe, MapaJjlieJbHbEIE CTOPOHAM TpeyrojbHHKa. IlepuMeTpnl OTCe-

YEHHBIX TPEYroJbHUKOB paBHHI 6, 8, 10. HaiiguTe mepumMeTp JaHHOTO
TPEYToJIbHUKA.

Tpu CTOPOHBI OIIMCAHHOTO OKOJIO OKPYKHOCTH UEeThIPEXYTOJbHUKA OTHO-
caTcd (B II0OCJeZ0OBaTEJILHOM HopaakKe) kak 2 : 5 : 7. Haiigure GoJsbmiyio

CTOPOHY 3TOr0 YeThIPEXYTOJbHHKA, €CJIH M3BECTHO, YTO ero IepHUMeTp
paBeH 54.

JlaHbl gBa CMeXXHBIX yIJia, OAUH U3 KOTOPEIX paBeH 34°. Haiizure yroa
Mexay OMCCEeKTPHCOH BTOPOro U3 JaHHEIX YIJIOB U UX OOIEH CTODOHOM.
OTBer zaiiTe B rpajycax.

m6.4
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Haiinure yron B Tpeyrompamka ABC, eciu AB = BC, a BHemnwuit yrou
npu BepiinHe C paBeH 123°. OTBer faiiTe B rpagycax.

OxHo U3 ocHOBaHUWII Tpamenmuu B 6 pa3 MeHsbIIe e€ cpegueit sunuu. Bo
CKOJIBKO Da3 OHO MeHBIIIe JPYTOr0 OCHOBAHUA TpameIuu?

Muaronans npaMoyronsHMKa o6pasyeT ¢ ogHOM U3 ero CTOPOH yroJ 11°.

Haligure yrom mexay mpameiMu, cozepskammmu AUaroHaJIH NpPAMO-
yrossHuKa. OTBer maiiTe B rpagycax.

Yron MexAay AByMs BHICOTaMH poM0a, IPOBEAEHHLIMH U3 BEpPUIUHBI TY-
noro yriia, paseH 67°. Haiixure ocTperiii yros pom6a. OTBer naiite B rpa-
aycax.

OxpysxHOCTB ¢ HeHTPoM O KacaeTcs CTOPOH yTJia ¢ BePLIMHONK A B TOUKax
B u C. Haiigure yron BAC, ecau yroa BOC pasen 127°. OrBer paiite B
rpagycax.

Orpesku AB u BC ABIAIOTCA, COOTBETCTBEHHO, AHAMETPOM U XODAOil OK-
py:xHOCTH ¢ neHTpoM O. Haitaute yron AOC, ecan yroa ABC pasen 67°.
OTseT maiiTe B rpagycax.

B oxpyxHOCTL Bumcan 4eThIpéxyroasHuK ABCD. Haiigure yrox ACD,
ecyiu yriasl BAD n ADB paBHEI, COOTBETCTBEHHO, 56° u 78°. OrBet gaiite B
rpagycax.

B mapajuresorpaMm BOucaHa OKPYXKHOCTh. Haliiure -nepuMeTp OnapaJiie-
JorpaMMma, ecJIi OfHa U3 ero CTOPOH paBHa 7.

HaiiguTe paguyc OKpy*KHOCTH, BIHCAHHOM B TPEYTOJbHHK, €CJIH OJUH U3
YTJIOB TpEeyroJbHUKA paBeH 60°, a paccTossHME OT LEHTPA OKPYKHOCTH IO
BEepPUINHEI 3TOro yrJa passo 10.



3AQAMA 7

NMogroToBuTenbHbIe 3afaHNA

1. Ha pucyHke nzobpakén rpaduk pyHKINU y = f(x) 1 OTMEYeHbl TOUKH —
7, -3, 3, 7. B KaKoii U3 3TUX TOUEK 3HAYEHHUe MPOU3BOAHOI HanbopIiee?

B oTBeTe yKaKuTe 3Ty TOUKY.

|

q
1

T
) <
\
ICY S,
R

7.2

2. IIpsamas y=8x+11 napajjenbHa KacaTeJbHOM K rpadpuxky GyHKIUHU

y=x"+T7x—7. Halinure abcuuccy TOUKU KacaHUA.

3. Ha pucynke nzobpaskeHbl rpadur GyHKINM y = f(x) ¥ AeBATH Touek Ha | B7.3
ocu abCcIuce: X;, X5, X3, -y X9. B CKOJIBKHX U3 3TUX TOYEK IPOU3BOAHAA

dyurIuu f(x) nomoxuTeabHA?
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7.4

4, Ha pucynke uszobpaskén rpadux nepBooOpasHoi Yy = F(x) Hexkoropoi
dysrnun y= f(x), onpexneseHHoil Ha wuHTepBase (2; 13). IMoawsydAcs
PUCYHKOM, ONIpeJeJuTe KOJUYEeCTBO pemieHuil ypaBHeHusa f(x)=0 Ha
orpeske [6; 9].

A

y
y=F(x)

/1,
L/
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7.5m

5. Ha pucynke mnsobpakeHn rpaduk GysHrnuu y = f(x) — IPOU3BOAHOMN
dysxnuu f(x), ¥ ceMb Touek Ha ocu abeciuce: x,, Xy, X3, ..., X7. B CKOJB-
KHX U3 3TUX ToueK dyHKuuA f(x) Bodpacraer? '

yl
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X1 X
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6. Ha pucynke nsobpaskennl rpaduk dyHknuu y = f(x) — Opous3BOZHOMR
dbyHKIUH f(X), 1 ceMb TOUYEK Ha OCH abCIIUCC: X;, X3, X3, «vy X7. B CKOJB-
KHX U3 3TUX ToueK byHKIuA f(x) yOsiBaeT?

7.6m

yA
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7. Ha pucyHke m3obpakeHnl rpabuk GyHKIuUM y = f(x) U KacareJabHadA K

7.7m

HeMy B TOuKe ¢ abcmuccoii x,. Haiigure 3HaueHe MPOU3BOAHON QYHKIITUK
f(x) B Touke x,.

H—y
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10.

11.

12.

Ha pucyHke usobpaxxeHBl rpapuk GyHEKIUM y = f(x) u KacaTeJpHasd K
HeMy B Toudke ¢ abcuuccoit x,. Halizure aHaueHne Npou3BOZHON QYHKITNH
f(x) B Touke x,.

N
T \
X0 _
-5 | -3 ol 1 x
\
Ilpamaa y = 7x — 9 aBiasercsa KacaTeJbHOH K IpapuKy (DYHKIUH

ax®- 17x + 3. Haiigure a.

MaTepI/IaJIbHaﬂ TOYKAa ABHUXKETCA IIpHMOJII/IHeI‘/'IHO 10 3aKOHY
. 1 2
x(t) = _Et + 5t + 23,

rge x — pacCTOsHHE OT TOYKM OTCUeTa B MeTpax, [ — BpeMsd B CEKYHJIaX,
H3MepeHHoe ¢ HavaJsia ABUsKeHus. Haiigure eé ckopocTh (B MeTpax B ce-
KYHIY) B MOMEHT BpeMeHu t = 1 c.

Ha pucynxe nsobpaxkex rpadpux dyakinuu y = x°. Hapucyiite kacaresin-
HYIO K 3TOMY rpaduky B Touke ¢ abcuuccoit x, = 2. (McnosassyiiTe ypas-
HeHHUe KacaTeJbHOMH. )

0 1 x

IIpamaa y=-5x+14 saABIsgeTcsa KacaTeJbHOM K TIpad@uKy (QOYHKIUH

y=x%+38x"-2x+15. Haitaure aGCIMCCY TOUKU KACAHHS.

7.9

n7.12
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13. Ha pucynke nsoGpaskeH rpadur y={'(x) — mpousBoxHOH GyHKIUM

f(x). Haiigure aGcnmccy TOUKM, B KOTOPOH KacaTenbHas K rpaduxy

y=Ff (x) napaJsijieJibHa IpaAMo#l y = 3x HWJIX COBIAZAeT C Heil.

yﬂ
/
y=f'(x
/
//' ™~
1
o 1 x
7.14m ' 14. Ha pucyuke usobpaken rpadbur y=f (x) — IPOU3BOTHONH (DYHKIIUH

f (x) Hajigure abcituccy TOYKH, B KOTOPOHA KacaTelbHad K rpaduky

y=f (x) napaJjuiejibHa ocH aOCITHCC UM COBIAIAaeT C HE.
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7.15m | 15. Ha pucyHke usoOpakenb! rpabur GyHKImuu y = f(x) U KacareJbHasA K
' ] HeMy B ToudkKe ¢ abciimccoil x,. Haiigure sHaueHue mMpou3BOAHOM f'(x) B -
TOYKE X,.
77
/
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16. Ha pucysnke u306pakéH rpa¢uk moepBooOpasHoil y = F(x) HexoTopou
byHKIuM y = f(x), onpezesensoii Ha uHTepBaje (2; 13). Iloap3ysacs pu-
CYHKOM, ONpeJeJUTe KOJUYEeCTBO pellleHU# ypaBHeHHA f(x)=0 Ha oT-
peske [4; 12].

4\

y
y=F(x)
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u7.17

17. Ha pucysnke usobpaskéH rpaduk HekoTopoi dyHKuum y = f(x). OnHa u3s
nepBooOpa3HbIX 3TOH GYHKIUK paBHA

F(x)=%x3 —x?+3x+2.

HaiiguTe miaomaab 3allITPUXOBAHHOM QUTYPHI.

Ya

o 1 4 x

18. Ha pucynke uzobpakeHnl rpaduk GyHKIUHM Yy = f(x) ¥ KacaTeJbHas K

m7.18
HeMy B Touke ¢ abcmuccoii x,. HaliiuTe 3HayeHHe Mpou3BoAgHOM f(x) B 1 ||

TOYKE Xg.
R
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1
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7.19m

19. Ha pucynke nsobpakeHnl rpadpuk QyHKIUH y = f(x) 4 ZECATh TOYEK Ha
ocH abCIMCC: X;, X3, X3, +vvy X19. B CKOJIBKHX K3 3THX TOUYEK IPOUIBOSHAS
dyHKIIUH f(x) DooXKUTENbHA? :
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7.20m | 20. Ha pucyske uzobpaskéH rpaduk Hekotopoii dyHKnuu y = f(x). OgHa us

nepBooOpa3HbIX 3TOH QYHKIIMY paBHA

F(x)= %x3 _x?+3x-3.
Haiigure nioimaas 3aliTPUXOBaHHOM QPUTYDEI.

y]l

y=f(x)

W hke—————
rY

3auertHbie 3agaHMA

1. IIpamaa y=>5x-7 mnapanielbHa KacaTeJbHONM K rpapuky GYyHKIHUHU

7.1m

y =x° —4x -6 . HaitquTe abcupccy TOUKN KacaHUA.
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2. Ha pucyHKe m306pakén rpaduk GYHKIMH y = f(X) U OTMEYEHB! TOUKH
-5, -3, 3, 7. B KaKoii M3 3TUX TOYEK 3Ha4YeHHNe NMPOM3BOAHON HANMEHB-

n7.2

mee? B oTBeTe yKayKuUTe 3TY TOUKY.
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3. Ha pucyHKe u306paskén rpaduk HeKoTopoit pyHKnuK y = f(x). Ilonsay-
fICh PUCYHKOM, BBITHCJIUTE OIIPe/IeIEHHEIN HHTerpal

6
[fx)dx. ‘
Yy
y=f(x)
3

of 1 3 6\'x

4. Ha pucynke usobpaskens! rpaduk GyHKnuu y = f(x) ¥ JecaTs ToOUeK Ha
_ocu abcmuce: x,, X3, X3, .., X19. B CKOJBKHX U3 3TUX TOYEK IPOM3BOJHASN
bysxuu f(x) orpuiiaTenbua?

Ya

X9

X7 xg“l’ xjo" x

X1 Xz X3 X4 X5 Xg()

67



S. Ha pucynke nsob6pakeHbl rpaduk ¢yHKDuM y = f(x) — mpousBoaHOH
dyuxnuy f(x), 1 BoceMb TOYEK Ha ocH abcumce: x,, X3, X3, ..., Xg. B CKOJIb-
KHX U3 3TUX ToueK yHKIuA f(x) Bospacraer?

v
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6. Ha pucynke usobpakeHnl rpapux GyHKOMH y = f(x) — IPOM3BOLHOM
byukuuu f(x), 1 BoceMb TOYEK Ha OCH abcIMcC: X;, X35 X35 .., Xq.
B cKoJIBKHMX U3 3THUX TOYeK PyHKnusA f(x) yoriBaer?

7.6m
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7. Ha pucyske uzobpaxensl rpadpuk GyEKOuM y = f(x) m KacaTeabHas K
HeMy B TouKe ¢ abciuccoi x,. HaliiuTe 3HaueHNe NPOU3BOAHON PYHKIIMM
f(x) B TOuKe x,.
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8. Ha pucynke nsobpakeH rpadur y={f (x) — NPOM3BOJHOH QYHKIMH

f(x). Haiizure abcuuccy TOYKM, B KOTOPOH KacaTeibHad K rpaduky

y=f (x) napaJulejibHa IPAMOH y =6x MM cOBHANAET C Hel.

yA

(=)
Ry

9. IIpamas y = 9x — 2 #ABiIdeTca KacaTeJbHOHM K rpaduKy (QyHKOIUH
13x® + bx + 11. Haiigure b, yuuThIBas, 4To abCHUCCa TOUKM KACAHHUA
6osbime 0.

10. MarepuasbHas TOYKA JBUIKETCA IPAMOJIHMHEHHO 110 3aKOHY
1
x@)==t*+3t> -t +17,
3 N
Tie X — pacCTOsHHE OT TOUYKH OTCUYeTa B MeTpaxX, { — BpeMsd B CEKyHIax,

M3MEepPeHHOe ¢ Hayaja [JBHXKeHMA. B Kakoil MOMEHT BpeMeHH
(B cekynzax) eé ckopocTs Obliia paBHa 6 M/c?

11. llpsamas y=-4x-8 saBaseTcs KacaTeIbHOH K rpadMKy QYHKIHK

y=x°-3x* —x-9. HaiiauTe aGCcIMCCy TOUKYU KACAHHA.

12. Ha pucynke msobpasken rpapux y={f (x) — IIPOM3BOJHOH (YHKIHH

f (x) Hajinure aGecuuccy TOYKH, B KOTODOil KacaTenbHas K rpaduKy

y=f (x) napaJejibHa OCH abCIMCC MJIM COBIIAZAeT C Hel.
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13. Ha pucyHke usoGpakén rpadur OYHKIHH f(x). KacarensHas K sTOMy

rpaduKy, IPOBEJEHHAS B TOUKe —1, IPOXOIUT yepe3 HAYAJIO KOODAMHAT.
Haitgure f'(—1).

vt

f(x)

©
I

A

14. Ha pucynke nso6pakensl rpaduk GYHKIHNHE y = f(X) U ZECATH TOYEK Ha
ocu abcuuce: x,, Xz, X3, ..., Xjp. B CKOJBKHX U3 3THX TOUEK NPOUZBOLHAS
dyHKINY f(x) oTpULIAaTeIHPHA?
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15. Ha pucyske uzo0pakén rpadHK HEeKOTOpPOi (bYHRnnH y = f(x). IToawsy-
fICh DUCYHKOM, BHIUUCJIUTE OIIPeAEeIEHHBIN MHTErpaJl

7.15=m

4j f(x)dx.

Yy
y=f(x)
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16. Ha pucynke m306pakéH rpa@ux OPOH3BOLHOM (YyHKIUU f(x), onpene-
néHHOM Ha uHTepBae (—8; 4). B Kakoit Touke orpeska [—7; —2] pyHKIUA
f(x) mpuEUMaeT HaubGoabIIee 3HAUeHNe?

Ya
[ |
y = f(x)
1\
A |/ /N
/ "I\,
X
-8 0 4 |
L | A
/

17. Ha pucyeke n3o6paséH rpad®uk mpoussoxHoil ¢byHKOmuHU f(x), onpene-
JEéHHOH Ha HHTepBaJe (—6; 8). HaliguTe KOJIUMUECTBO TAKNX UHCEJ X;, YTO
KacaTeJIbHAA K rpaduky GyHKIHH f(x) B Touke X; IapajijleJibHA [IPDAMOI
Yy = 2x — 5 MUY COBOAJAET C He.

SN
y = f(x)
/1
\ JAA iR
\ A1 /
_6 !
0 8 |

M~

\ I/
/

18. Ha pucynke usobpakéH rpadux npousBonHOM yHKIuM f(x), ompene-
JI€HHOM Ha MHTepBaJte (—4; 4). Haiigure abcuuccy TOYKH, B KOTOPOil Ka-
caTenbHas K rpaduky GyHKUMHU f(x) mapauienbHa Opamoit y = —3x — 11
WU COBNAAaeT C Hel.

Yy

|
[T~
Y=

y=r1®\




19.

20.

Ilpamaa y = 4x — 3 saABAAeTCA KacaTeJbHOH K I'paduKy GyHKIUH
y = 8x*—12x + ¢, Haitaure c.

MarepuanbHaA TOYKAa JBHKETCA IPAMOJHHEHHO 10 3aKOHY
x(t)=t*— 9t + 2t + 30,

rfie X — paccTOAHHUE OT TOYKH OTCUYETa B METpax, { — BpeMsA B CEKYHAAX,
H3MepeHHOoe ¢ HavyaJia JBMKeHusa. B Kakoil MOMEHT BpeMeHH ee CKOPOCTh
o0bL1a paBHaA 50 m/c?



3AQ0AYA 8

MoaroroBurenbHblie 3afaHMA

1. Ky6 onucan okoJio cdepsl paguyca 13,5. Halinure 06bEM Kyba.

8.2

2. IIpaBuIbHAA YeTHIPEXyroJbHAsA IIPU3Ma OllMcaHa OKOJIO IHJIHHApA, pa-
Auyc ocHoBaHUs Koroporo paseH 1. Ilmomane 6G0OKOBOH NOBEPXHOCTH
npuaMsl paBHa 8. HaiinuTe BRICOTY HUINHAPA.

A

I
I
I
I
-y
L7 N //

3. B nunusaapudeckuii cocys Haauau 2900 cm® Bogbl. YpoBeHB XKUAKOCTH
okasaicsa paBHBIM 20 cM. B Boay MOJIHOCTHIO MOTPY3HWJIH AeTayb. Ilpm
3TOM YPOBEHb JKUAKOCTH B cocyie mogHsaacd Ha 15 cm. Uemy paBeH 00B-
eM fetanu? OTBeT BEIDA3UTE B CM°.

u8.3

4. B nMIMHAPHUUYECKOM COCyZe YPOBEHDb KHUIAKOCTH JocTuraer 54 cm. Ha Ka-
KOH BBICOTE OYZeT HaXOAUTBLCH YPOBEHD XUJKOCTH, €CJIU ee IIepPeJUTb BO
BTOPOH IMJIMHIPHUYECKHH cOCyl, AHMaMeTp KOTOporo B 3 pasa Ooabnie
auameTrpa nepsoro? OTBeT BeIpasuTe B CAHTUMETPAX.

P ——

e
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8.9m

74

7.

9.

10.

11.

12.

HMunveap 1 KoHyC uMeloT O6IMe OCHOBaHME U BeICOTY. O6BbEM KOHycCa

- paBeH 60. Haiinure 065éM IMJINHApPA.

Bo ckosbKo pas yeesmunTcesa o6nem KOHYycCa, eCJI1 pafuyC ero OCHOBAHUS
YBeJIWYHTCA B 3 Pasa, a BRICOTA OCTAHETCHA IperKHei?

ITuuBEAp U KOHYC UMeoT OBIIMe OCHOBAHME U BBICOTY. O6BEM UIMHADA
pasen 153. Haitnure 0666M KoHycCAa.

AT

O6pém Kyba, omucaHHOro 0KoJO cdepsl, paseH 2744. Haiizure paguyc

coepnl.

Yepes cpeAHIO0 JUHUIO OCHOBAHUA TPEYTOJLHOH NPHU3MEI, 06HEM KOTO-
poii paBeH 6, mpoBefeHa IJIOCKOCTh, HapajliesbHasg GOKOBOMY pebpy.
Haitnure 06M 0TCEYEHHOM TPEYTOJLHOM IIPU3MBI.

O61béM KybGa paBeH 68. Haitnure 06'béM TPEyroJbHOM MPU3MEI, OTCEKae-
MO¥i OT HEero IJIOCKOCTHIO, IIPOXOAAIIEi Yepe3 CepeUHEI ABYX pEGep, BbI-
XOAIINX U3 OJHOM BepINHHEI, U MapajljleJIbHOM TpeTheMy pedpy, BhIXO-
IALEMY U3 3TOM 2Ke BEepINHHEI.

D, F, Cq
|
I |
Ay | !B, |E1
| i
|
l |
I |
I |
D___#_]11__
d “\L /C
yd ) E
A B

Haiigure 06beM MHOrOrpaHHHKA, BEPIMUHAMH KOTOPOrO ABJIAIOTCA TOY-
ku A, B, C, D, A,, D, napannenenunesa ABCDA B,C,D,, y KOTOpOro
AB=4,AD=4, AA =9,

Hailigure 06beM MHOrOrpaHHHKA, BEPOIMHAMHK KOTOPOTO ABJAIOTCA TOY-
ku B, C, D, C,, D, napannenenunesa ABCDA BC,D,, y KOTOporo
AB=3, AD=3, AA, =T7.



13.

14.

15.

16.

17.

18.

19.

20.

Haiiqure 06beM MHOIOTDAHHHKA, BEPIIMHAMYU KOTOPOro ABJAKOTCH TOY-
kxu A, B, D, A, napamienenuneia ABCDA B,C,D,, y koroporo AB=8,

AD=5, AA, =6.

Haiinure 06beM MHOrOrpaHHMKA, BEPIIMHAMH KOTOPOTO SABJAIOTCA TOY-
ku C, A,, B,, C, npaBujibHOIl TPEyroJbHON# IPU3MEI ABCA,B,C,, uo-

1a/ib OCHOBAHMSA KOTOPOii paBHa 5, a 60K0Boe pe6po PaBHO 9.

ITmanaap, o6bém KoToporo paseH 69, ommcaH OKOJIO IIapa. Haiigure
00'pEéM mIapa.

< [%>

/
‘Z T by i e, X
- O ]
e il
. B )
A _ _ /
< 1o, 7N

Konyc u umamuagp uMeloT oblmee OCHOBaHWe M OOIyI0 BHICOTY (KOHYC

BIOMCAH B HMJIMHAP). Buruuciaure 065éM MUIHHApPA, eclu 00BEM KOHYCA
paBeH 35.

IITap Bnucas B nuauneAp. Ilmomans noBepxHocTy mapa pasea 132. Hait-
JUTE ILIOIAab IOJHOM NOBEPXHOCTH IINJINHAPA.

B npasuibHO#l TpeyroapnHO#l mpusme ABCA,B,C;, Bce peGpa KoTOpOii
pPaBHBI 2, HaWguTe yrog MexAy npaMbiMH AA, u BC,. OtBer paiite B

rpagycax.
B npaBusbHOM YeTkIpéxyroapHoil npusme ABCDA, B,C, D, u3BeCTHO, YTO
D, B=2AB. Haiigute yron mexay auaronanamu BD, u CA, . Orser naii-

Te B rpajycax.

IITap, 06B€M KOTOpPOro paBeH 77, Bnucad B Ky6. Halingure 0066M Ky6a.

n8.15

m8.20
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2'

3.

4.

3aueTHbie 3agaHnna

B cocyn, nmeromuit ¢opMy IpaBMJIBHON TPEYTONbLHON IMPUSMEI, HATIWIH
BOAY. YpoBeHL BOAHI mocturaer 16 cm. Ha kakoil BrnicoTe 6yaer Haxo-
AUTHCS YDOBEHb BOJBI, €CJIH €€ [IepeJIUTh B JPYTOH TaKOi 2xe cocyn, y Ko-

TOPOT0 CTOPOHA OCHOBaHMA B 4 pasa Gosbme, yeM y nepsoro? OTBeT BEI-
pa3nTe B CAHTHMETPaXx.

Tanrenc yria Mexxay IUIOCKOCTHI0 OOKOBO#H IpaHH DHpPaMHABI M IJIOCKO-
CTBLIO €€ OCHOBAHMA paBeH 7,5. HalifuTe cTOPOHY OCHOBAaHHA MTHPAMHLI,
ecJIH e€ BpicoTa paBHa 30 J3.

Iano asa nuausgpa. O6EM mepBoro HUIMHAPa paBeH 94. ¥V BTOpOro nu-
JMHJpa BhICOTA B 3 pasa GoJjibllle, & PaAUyC OCHOBaHUA B 2 pa3a MEHbIIe,
ueM y nepsoro. Hafigute 06 5€M BTOPOro HUJIKHADA.

IInomaxas Goapmoro Kpyra mapa paeaa 1. Halaure nmiromans IoBepxHO-
CTH Hiapa.




5. Iano aBa mapa. Paguyc nepeoro mapa B 4 pasa GoJbllie paguyca BTOpO-
ro. Bo CKOIbKO pa3s MJOIaAb IOBEPXHOCTH IePBOro I1apa 6oJibliie IJIO-

 IIaA¥ IOBEPXHOCTH BTOpPOro?

6. IIlap Bnucan B nuinHAP. ILaomass moBepXHOCTH NUINHADPA PaBHA 111.
Haiigure miomaas IOBEPXHOCTH IIapa.

7. O6beM IpaBUIBLHOM YeThIpexyrosbHOM mupamuisl SABCD pasen 120.

Touxka E — cepeauna pebpa SB. Haiigure 06'beM TPEYTOJILHOMN THPAMU-
avl EABC.

S

8. OT TpeyronbHOH mHUpaMuAbl, 00BEM KOTOpO#l paBeH 12, oTceuyeHa Tpe-
yrojibHasA IMHPaMHJa IUIOCKOCTHIO, IPOXOAAIIel Yepe3 BepHIMHY OHpa-
MHABI ¥ CPEeAHION JUHHIO oCHOBaHHA. Haliinte 00beM OTCeUeHHOI Tpe-
YTOJIBHOM MAPaAMHUAEL. '

S
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| .
' 9. Bo ckoabko pa3 YMCHbIIHUTCA ILJIOINAADL OOKOBOH IIOBEPXHOCTH KOHYCa,

1

! ecJI¥ paJuyc ero OCHOBaHMA YMeHbIINTCA B 29 pas, a obpasyloiasa ocra-
1

: HeTCA IpeKHei?
|
|
]
1

8.10m | 10. IInom@azxe MONHOM MOBEePXHOCTH KOHyca paBHa 84. ITapasrebHO OCHOBA-

HHUIO KOHyCa IIPOBEAEeHO CedYeHHe, JeJdllee BLICOTY IIOIIOJIaM. Haﬁnn're
mIomaab MOJTHOM HOBEPXHOCTH OTCEYEHHOT'O KOHYCa.

Peb6pa npasuanHOro Terpasgapa paBHel 10. Hafiaure niomans cedeHus,
MPOXOJAIIEro Yepes cepeJuHEI UeTEIPEX ero pedep.

12. O6wbem Kyba pasen 102. Haiinure o6peM YeTLIPEeXyroJIbHON MUPAMUARL,
OCHOBaHMEM KOTOpPOii ABJAETCA rpaHb Kyba, a BepIIMHOM — IIeHTp Kyba.

8.13m | 13. O6mem napamnenenunena ABCDA,BC D, paseH 3,6. Haitnure o6beM
— rpeyrosabHoi nupamuasl AD,CB, .
D1 Cl
A // |I \\ . B,
;|
/| N
Lo
/
/ AN
/
/ D)'_______;_, C
/ ' d--
Vs /’ -
A== B

14. Haiigure 06beM MHOTOTDAHHUMKA, BEPIIMHAMM KOTOPOro ABJIAIOTCH TOH-
ku A, B, C, D, napannenenunega ABCDA,B,C,D,, y KOTOpOro AB =8,

AD=6,AA, = 2.
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15.

16.

17.

18.

19.

20.

Hajinute 06béeM MHOTOrpaHHHKA, BEPHIMHAMHM KOTOPOrO ABJIAIOTCA TOY-
ku A, B, C, A,, B, npaBuJIbHOI TpeyroysHoit npusmbl ABCA, B,C,, nio-

oiagb OCHOBAHUS KOTOPOi paBHa 9, 1 60K0oBoe pebpo paBHO 9.

Haiigure 06beM MHOIOrpaHHHKA, BEPIHIMHAMH KOTOPOT'O SABJSIOTCA TOY-
K1 A, B, A;, C, npaBuibHO# TpeyroabsHoii npuamel ABCA, B,C, , niomaas

OCHOBaHMS KOTOpPO# paBHa 9, a 6oKkoBoe pe6po paBHO 4.

OxoJsi0 KoHyca onucana cdepa (chepa CoIepIKUT OKPYIKHOCTb OCHOBaAHHS
KOHyca M ero Bepmuny). lleHTp cdepbl HaXoaAUTCA B LIEHTPE OCHOBaHUSA
KoHyca. Paguyc chepbl paBeH 3942. Hangure 06pasyioliyio KOHyca.

B cocyne, umeromiem (opMy KOHyCa, YPOBEHb KUJKOCTH JAOCTHraeT 3

BBICOTBI. O0BEM KuaKocTH paBeH 4 M. CKOIBKO MUJLINIUTPOB KHUIKO-
CTH HY>XHO JOJIUTh, YTOObI HATIOJIHUTE COCYJ A0BEPXY?

B npsimoyronbHOM mapasuienenumene ABCDA, B C,D, u3BeCTHH IJHHBI
pébep AB=9, AD=12, AA =7. Haiigure cunyc yria MexX Iy OpAMbIMHA
A D nAC.

CTopoHa OCHOBAHHA NIPABWILHOW YEeTHIPEXYTONHHOM NUpAMHUALI paBHA
BbICOTe GOKOBOI rpanu. Haiizure yron MEeX Iy ILIIOCKOCTAMY HeCMEXXHBIX
GoKOBBIX rpaHeit nupamMugbl. OTBeT AaiiTe B rpagycax.
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10.

11.

12.

13.

3AQAMA 9

nOAI'OTOBHTEJ'IbeIe JapaHma
Haiinure snayenne Brlpaskenus (\/E -J14 )(«./6 +/14 ) .

(o42)
18 °
(i 5]
- 9+\/(% )

Haiinure 3Hauenue BhIpaXkenus

Haiinure 3Hauenue BuIparkeHUA

Hajinure 3Hauenue BuIpasieHUA (\/-8_ - 98)-\/§ .
HaiinuTe snauenue Boipaxenus 2-3256 %256 .

Haiinure sHauenve Buipaskenus 8% .16%" .

55,6
2553 °

Hajignure 3HaYeHNEe BRIPpAKEHUA

12
Haiigure 3Hauenue Buipakenusa 5° -25° .

2 6 5
7

Hajigure 3HaueHHE BbIpAyKeHUA 1,257-27.107 .

HaiinuTe 3HaueHWe BLIPAYKEHUA 252V2-3 pa-aV2
o I
Haiizure 3HaueHMe BoIpaskeHus 15-3'°%'%

Haiinure sHadenue Belpaskenus log, ,, 32.

Haiinure sHaueHHe BeIpaxkeHus log, 702-log, 3,25 .



14.

15.

16.

17.

18-

19.

20.

3.

5
Haiinure 3HaueHMe BeipaykeHnA 8log, 38.

. 2+1 10
Hailigure sHaueHre BEIpaXKeHus 6 % |

Haiigure 3Hauenue BhipakeHud 6sin135°-cos45°.

3n

) ) ,ecau tga=1,25.

Haiigure tg (a +

\/ﬁ 3

Haiigure cosa , ecau sina = BTN Hoe (?; 27:) .

-12

Hailinure sHaueHWe BRIpaXKeHUs

Haiinure 13cos2a., ecain cosa=-0,6 .

3averHbie 3agaHuna

. V5,6-42,1
Haiigure 3HaueHMe BrIpaskeHnsa - V<0~

V0,24

. / 3 f 6 ). / 5
Hailigure 3HaueHue BRIpaKeHust ( 6 7 27). 63

Halinure sHaueHue BuIpaskerus V11302 5522 .
Haiinure 3Hauenune Bupaskenns ¥36-5/216 .

35 14,
Haiinure 3Hauenue BuIpaskeHUs M .

7

3 3
Haiinure 3Hauenue BoIpaskeHus —\/63—\@ .

¥3

42,9 . 72,4

Haiinure 3Hauenue BeipaskeHus
28"

Haiinure 3HaueHue BoiparkeHns 35%%.734 .54

sin®152°+sin?242°

9.3




9.17m

9.19m

82

10.

11.

12.

13.

14-

15.

16.

17.

18.

19.

20.

1 1)°
. 32.35
Han,zm're 3Ha4Y€HHe BbIpaXeHUud .
19/'5
( 3 2 )15
. 5 .53
HaI/I,Z[I/ITe 3HayeHHue BbIPDaXX€HUusA —% .

Haiinure sHaueHue BoipaskeHns 2'°64%9

Haiinure sHauenue Bripaskenus log,,, 10+log, ,. 64 .

log, 729

HatinuTe 3HaueHNe BhIpasKeHNA
log, 9

Haiizure sHaueHne Boipaxkenus (1-log, 12)(1-log,12)

. log. 2
HaiinnTe 3HaUueHNe BLIPAKEHUA 082 +log,0,5.

log, 7

45

in(— 25T cos(35T)
sm( 4 )COS( 4 )

Haiigure 3HaueHMe BhIpaKeHUA

4sin130°
sin65°-sin25° "

HaiinuTe 3HaueHNe BhIPaYKeHUA

—14sin58°
c0s29°-cos61°”

HaiiguTe 3HaueHNEe BhIPaKeHU

Haiinure sHaueHMe BhIpaskeHns 200 cos® 1811—\/50 .

Haiigure tg’a , ecan 4sin’o+10cos’a=9.



3AlAYA 10

NMoaroroBuTennHbLIC 3apaHUA

HekoTopasa KOMIIaHUSA NPOAAET CBOKO IIPOAYKIMIO 110 LIeHe P = 500 py6. 3a
eIMHUILY, [epeMeHHEle 3aTPAThl Ha IPOM3BOJICTBO OAHON eJMHUIBI IIPO-
aykuuu coctasiasiior v = 300 py6., mocToAHHBIE PACXOABI NPEANPUATHA
f = 700 000 py6. B mecan. MecAauyHas omnepanMoHHaA NpUOLLIb NpEAIIPH-
artusa (B py6isx) BeIumcasercsa no gopmyiae n(q) =q(p—v)-7. Onpege-
JINTe HAaMMEHbIIUII MeCAYHBIH 00bEM IPOMU3BOACTBA ¢ (€AHMHUI] IPOAYK-
OHH), IPH KOTOPOM MeCAYHAs ONeparMOHHAA NPUOLUIL NPEANPUATUSA
6yaer He menbie 300 000 py6.

B 60KOBOIl CTeHKe BBICOKOI'O IMJIMHApHYeCcKOro 0aka y camMoro JHa 3a-
KkperiéH kpaH. Ilocje ero OTKPHITHA BOJa HauMHaeT BhITeKaTh U3 OaKa,
IIPH 3TOM BBICOTA CTO0JI0A BOZBI B HEM, BEIpa’keHHasd B MeTpax, MeHsJeTCA

no sakony H(t)=H, - 2gH0kt+§k2t2, rge ¢ — BpeMd B CeKyHJaX,

npomIejliee ¢ MOMEHTA OTKPBITUSA KpaHa, H, = 5 M — HauanbHas BLICOTA

1 ., .
) cToJba BOJBI, k = HO — OTHOIII€HHEe ILIoOLIaJAeHn IIoIIepeYHbIX CeYeHHH

KpaHa u 0aka, a g — YCKOpeHHe CBOGOAHOro mNageHudA (cuuTaiiTe
g = 10 m/c?). Uepes CKOIBLKO CEKYH/| IOCJIe OTKPHITHA KpaHa B 6ake ocTa-
HeTCA YeTBEePTh IePBOHAYAIBLHOIO 06beMa BOgbI?

Hetanpio HekoTOporo npubopa fABJIAETCS Bpalalomasaca Karymka. OHa
COCTOUT U3 TPEX OJHOPOAHBIX COOCHBLIX IWJIMHIAPOB: IeHTPAJILHOIO MAac-
coit m = 11 kr u paguyca R = 6 ¢cM u 1ByX 60KOBBIX ¢ MaccaMu M = 4 KI' 1
¢ paguycaMu R + h. IIpu sTOM MOMEHT HHEPIMH KATYIIKHU OTHOCHUTEJILHO

OCH BpallleHHs, BHIpa)KaeMblii B Kr-cMm?, JaeTca ¢opMyJIoi

2M)R?
I= (i%i + M(2Rh + h?) . IIpu KaKOM MaKCHMAJTLHOM 3HAYEHUH A

MOMEHT HHePIMHM KATYIIKM HEe NpEeBhIINAeT IpPeAeJLHOr0 3HAYEHHA
598 Kr - cM?? OTBeT BLIPA3UTE B CAHTHMETPAX.

Ilo 3aKOHY Oma AJIA TIOJIHOM e CUja TOKa, U3MepseMada B amIiepax,

€
paBHa [ = R , Tie ¢ — IJIC ucrounuka (B BosbTax), r= 4 OM — ero
+r

BHYTPEHHee CONPOTHBJIeHHe, B — comporusienue uenu (B omax). Ilpu
KaKOM HalMeHbINIEM COIPOTHUBJIEHUH II€IH CHJIA TOKAa OyJeT COCTaBJIATh

€
He GoJiee 5% OT CHJIBI TOKA KOPOTKOro 3aMbIkaHus I, = —? OTBeT BhIpa-
r

3HUTEe B OMax.

n10.2

u10.3

10.4
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10.7m

10.8m

84

S.

8.

Jloxarop Garuckacda, paBHOMEPHO HOTPYKAIOIIEr0OCs BEPTUKATIbHO BHMU3,
HCIyCKaeT yJbTPa3BYKOBbIe HMIYJILCHI yacToTod 149 MTIn. Ckopoctn

cnycka OaTuckada, BbIpaykaemMas B M /¢, ompepeJisiercsi 10 ¢opmyJie
A
f+1
ITyCKaeMBIX UMITYJIbCOB (B MI'lr), f — yacrora oTpaykéHHOIO OT JHA CUTHAJIA,
perucTpupyeMasi npuémMHuUKoM (B MI'n). Onpeznenure Hau6osbImIyIo BO3-
MOXHYIO YaCTOTY OTPAXKEHHOI'0 CHUTHAJIA f, eCIM CKOPOCTh HMOTPYKeHHs
baruckada He JoMKHA npeBbimaTh 10 m/c. OTBer BoIpasduTte B MI',

L=¢C

» TZe ¢ = 1500 M/c — cKOpOCTL 3BYKa B BoJe, f, — 4aCTOTa HC-

Ha pucyHke usobpaskeHa cxeMa BAaHTOBOI'O MOCTa. BepTUKaIbHBIe THJIO-
HBI CBSI3AHbI MIPOBHUcAOIIEH enbio. TPockl, KOTOPBIE CBUCAIOT C IeIIM U

NOAJEPyKUBAIOT IIOJIOTHO MOCTA, Ha3bIBAIOTCS BaHTaAMU. BBeiéM cucremy
KoopAMHAT: och Oy HanpaBUM BEPTUKAJBLHO BAOJb OSHOTO U3 MUJIOHOB, &

ock Ox HampaBHM BJOJIb [IOJIOTHA MOCTA, KaK IIOKa3aHO Ha pUCyHKe. B
3TOM CHCTeMe KOOPAHHAT JMHUSA, [I0 KOTOPOU IIPOBUCAET Iiellb MOCTAa, 34a-
naérca opmysoit y=0,0041x>-0,77x+41, TAe X U y M3MepAITCH B
MeTpax. Haiifure QIUHY BAHTHI, DACIOJIOXKeHHOH B 80 MeTpax OT MHUJIO-
Ha. OTBer zaliTe B MeTpax.

y (m) 4

IINJIOH

P

"~ HOJIOTHO W (1:1)

ABTOMOGMIIBb, Macca Koroporo paBHa m = 1500 Kr, HauMHAET JBUTaTHCA

,g [I1JIOH

C YCKOpEeHHeM, KOTOpoe B T€4E€HHUE t CeKyH[ ocra€rca HEeHn3MeHHbIM, U

HPOXOAMT 3a 3TO BpeMs IyTh s = 600 MeTpoB. 3HaUeHHe CHIIBI (B HBIOTO-

2ms
Hax), MPUJIOKEHHOMH B 3TO BpeMsA K aBTOMOGHUJIIO, PABHO F= ok Onpe-

NeJuTe HauGoJIbIee BpeMs 1ocjie Hadasla JBUKEeHNs aBTOMOOU IS, 32 KO-
TOpOe OH IpPOiAeT YKa3aHHBIM NyThb, €CJIU H3BECTHO, 4YTO CHJIA F,
[IpHIIOXKEeHHasA K aBTOMOOHIIIO, He Menbine 2000 H. OTBeT BRIpa3uTe B ce-

KYHIaX.

EMKOCTb BBICOKOBOJIBTHOTO KOHeHcaTopa B TejeBusope C = 2:10°¢ @.
IapasieabHO ¢ KOHAEHCATOPOM IIOAKJIIOUEH PE3UCTOP € COMPOTUBIIEHNEM
R = 3-10° Om. Bo Bpems paGoThl TeJIeBU30pa HANPAMXKeHUe Ha KOHAeHCa~
tope U, = 16 kB. Ilociie BEIKJTIOUEHHs TeJEeBU30Pa HANPSKEHNE HA KOH-
neHcaTope yobiBaer no sHaueHus U (kB) 3a BpeMs, onpejiesisieMoe BbIpa-



sxeEueM t = aRClog, %(c), rne o= 1,4 — mocrosnHEa. Onpesenure (B

KHJIOBOJIL’I‘&X) HauboJIbIllee BO3MOXXHOE HANpSKEeHHE Ha KOHJeHcaTope,
ecJIy MOCJie BEIKJIIOUEeHNU TeJIeBU30pa IIPOIILJIO HE MEHEE 8,4c.

9. Msu 6pOCHAM MOJ YIJIOM O K ILIOCKOH TFOPH30HTAJIBHON MOBEPXHOCTH
seman. BpeMsa moséra Msda (B CeKyHAaX) omnpejensieTcs Io dopmyie
‘= 2y, sina
g
BpeMs mosiéra GyJer He MeHbIe 4 CeKYH/, eClTH MAY 6pocaloT ¢ Ha4aJIb-
HOI CKOPOCTBIO Uy = 20 M/c? CuuTaiiTe, 4TO yCKOpeHHe c¢BoOogHOrO Ma-

. IIpu KaKOM HauMeHbIIEM 3HAYE€HUM yrja o (B rpagycax)

nenus g =10 m/c?.

10. J[lerasibio HeKOTOpOrO Npubopa ABJIAETCSA KBaApaTHAA PaMKa C HAMOTaH-
HBIM HA HeEé IpPOBOJOM, depe3 KOTOPHIH MPONYINeH MOCTOAHHBIA TOK.

PaMka momeIieHa B OSJHOPOAHOE MAarHUTHOe IOJIe TaK, YTO OHA MOJYKeET
BpamaTbcsi. MOMEHT CHMJbl AMIepa, CTPeMAIIeHCsa MOBEPHYTb PaMKY,
(8 H-M) onpegenserca dopmynoit M = NIBl?’sina, rae I = 8 A — cuna
TOKa B paMKe, B =7 - 107 Ta — 3HaueHHe MHAYKLIUH MarHUTHOTO IOJ,
!l=0,4 m — pasmep pamKu, N = 625 — 4ymucjio BUTKOB IIPOBOJia B paMKe,
O — OCTPHIM Yyroa MeXJy NepHeHAUKYJSpOM K PaMKe ¥ BEKTODOM HMH-

MOYKeT HA4aTh BPAIllaThCHA, €CJH IJS STOro HYYKHO, YTOOBI PacKpydH-
BaloOIIHUH MOMeHT M OblLl He meHbIne 2,8 H-M?

11. HesaBucuMoOe areHTCTBO HAMEDEHO BBECTH DEATHHT HOBOCTHBIX MHTep- | H10.11

HeT-U3JJaHWH Ha OCHOBe HmOKasaTeseil MH(GOPMATHBHOCTH In, omepaTHB-
"HoctH Op , o0beKTUBHOCTH Tr myOJuMKaIuii, a TaKyKe KadyecTBa @ cail-
Ta. Kaxauslil oTaebHBIN IOKa3aTeJab — Iesoe uucio ot 0 go 4.
CocTaBHUTe/IN PEHTHHTA CYUTAIOT, YTO OO0 BEKTUBHOCTD IIEHUTCS BUETBEPO,
a MHMOPMATHBHOCTEL TYOJHKAIUII — BTpOE JIOPOXKE, YeM ONEPATHBHOCTH
M KadecTBo caiiTa. Takum o6pasom, popmyiia npnﬂsina BHUJ
' 3In+0p+4Tr+Q

A .
Haiinure, KakUM JOJXKHO OBITH YHCJIO A , 4TOORI HM3JaHHE, ¥ KOTOPOTO
Bce MOKAa3aTeJid MaKCHUMAaJIbHbI, MOJYYHJIO ObI peiiTuHr 12,

R-=

12. Cuna toka B nemnu I (B aMmmepax) onpefie/isieTcs HANPSXKEHUEM B IENIU U

U
COIIPOTHUBJIEHHEM 3JIeKTponpubopa mo 3axkouy Oma: [ = Ik rae U — Ha-

NnpsiKeHue B BOJIbTaXx, R — compoTusjieHue 3J1erc'rponpn60p‘h B OMax.
B sjeKTpoceTs BKJIIOUYEH NIPEJOXPAHUTENb, KOTOPHIH ILJIABUTCS, €CJIU CH-
Ja Toxa npessimaeT 8 A. Onpeznesnnre, Kakoe MUHUMAJIbHOE CAPOTHBIIE-
HUe JOJIKHO OBITh y 2JeKTpompubopa, IOAKJIIOUAEMOro K [DO3eTKe B
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10.15m

10.16 =

10.17=m

10.18 =
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14.

15.

16.

17.

18.

Hauanpaas cKopocTsb vy JBHMIKYIIEroCs ¢ MOCTOSHHEIM YCKOpEHHEM TeJja
paBHa 15 M/c. Yckopenue Tesna a pasHo 13 M/c®. C kakoi CKOPOCTBIO
(B M/c) GyzmeT ABHraThCA TEJIO B MOMEHT BPEMEHH t = 9 C, €CJI CKOPOCTh

ABHXKEHH TeJla IPU PABHOYCKOPEHHOM JBHKEHHH BHIYUCIIAETCS IO QOp-
Mynev=vy+a-t?

Paccrosinue or smH3EI 10 mpeaMeTa d, M PACCTOSHHE OT JIMH3BI A0 U30-

1 1 1
OpaxeHus d, CBA3aHEI COOTHOINEHHEM — + R = }- , Tae f — raaBHoe ¢o-
2

KycHoe paccroaHue Jun3bl. Haliaute f, ecim m3BecTHO, uTO mpHm pac-
CTOAHHH OT JIMH3EI A0 IpeaMeTa, paBHOM 70 ¢M, pacCTOsAHHE OT JUH3BI A0
uso0parkeHud aToro npeameta pasHo 30 cm. OTBer faiiTe B cAaHTUMeTpAaX.

CkopocTh aBTOMOOWMJISI, PA3TOHAIOIIErOCS C MECTa CTapTa II0 MPSAMOJIH-
HeHOMY OTPe3KY ITyTH JJIMHOM | KM C HOCTOSIHHEIM YCKOPEHHEM a KM/ 42,
BBIYUCJIAETCA 10 popMyJie U = NOTR Onpepesnte HaMeHbIIIEe YCKOpe-
HHMEe, C KOTOPBbIM JOJKEH [BUTaThCA aBTOMOOWJIB, 4YTOOBI, IIPOEXaB
0,5 KuyomeTpa, npuobpecTH CKOpocTh He MmeHee 100 kM/4. OTBeT BbIpa-
3UTe B KM/ 4.

Koapdpunuenr nonesnoro geiictsua (KIII) HekoTOporo Asurartes onpe-

T -T,
gensieTca GopmyJioi 1 = #1?_2 -100% , roe T, — TeMIepaTypa HarpeBa-
1

rens (B rpagycax Kennuna), T, — TeMIepaTypa XOJOAWIbHHMKA (B rpa-
aycax KennBuna). [Ipn kaxoil MUHUMAJbHON TeMIepaType HarpesaTess
KILII sToro gBuraTejs 6yaeT He MeHbIIe 25% , €CJIM TeMIIEPaTypa XO0JIO-
nunbEuKa T, = 285 K? Orset BbIpasuTe B rpaaycax KeiabBuHa.

[Mocsie KOKAA YPOBEHb BOABI B KOJIOAILE MOKET IOBBICHThCHA. MasbumuK
nu3MepseT BpeMd ¢ nafeHUs HeGOJIBIIMX KaMEIIKOB B KOJIOAEL, ¥ Paccuu-
THIBAET PACCTOSHHE [0 BOABI IO hopmye h = 5t%, rie h — paccTosiHue B
MeTpax, { — BpeMsA IafeHUA B ceKyHAaXx. Jlo noxia BpeMA NaZeHUdA Ka-
MelKoB cocrasiasuio 1,2 c. ITocae moxasa namepsieMoe BpeMsA yMEHBIITH-
sock Ha 0,2 ¢. Ha CKOJIBKO METPOB MOAHAJICA YPOBEHb BOALI?

MOTOLMKJINCT, ABUMKYIIHICA 10 TOPOAY CO CKOPOCTBIO Ug = 54 KM/4, BHI-
e3KaeT U3 Hero U cpasy IocJjie Bble3fla HAUMHAeT PAa3rOHATHCS C IOCTOAH-
HBIM yCKOpeHHeM a = 8 kM/4’. PaccrosHre S OT MOTOLMKJINCTA [IO TOPO-

na, u3MepseMoe B KHJOMETpax, oOlpefieideTrcd 1o dopmyie
2

at :
S =yt + i Onpenenure HaubGoJsibIIee BpeMsi, B TeUeHHE KOTOPOro MO-

TOIHMKJINCT GyZeT HaXOAUTLCA B 30He (PYHKIMOHMPOBAHUSA COTOBOK CBHA-
3H, ecJI¥ OllepaTop rapaHTHPYeT CBSA3b Ha PACCTOSIHHM He Jajiee 4eM B
58 kM oT ropoaa. OTBeT BEIpa3uTe B MUHYTaX.



19.

20.

Kamerns nmoa6pocunu Beepx. Ero BricoTa Hajx 3eMJiell (B MeTpax) BbIYHC-
nsiercs no popmye h(t) = 28t — 5t%, rae t — BpeMs B ceKyHAaX. CKOIBKO
CeKyHJ KaMeHb OyeT HaXOQUThLCA Ha BeIicoTe Gosee 12 MeTpoB?

Yeji0BeK, CTOAINMHM Ha ILUISAKE, BUAAT F'OPHU3OHT HA paccTogHmy 4,8 kM.
K ninsxy BeZ€T JieCTHHIIA, KaXKJasl CTYNEHBKA KOTOPOil MMeeT BBICOTY
20 cm. Ha xakoe MHUHHMAJIbHOE KOJIUYECTBO CTYIIEHEK HYXXHO NQAHATHCH
YeJIOBEKY, YTOOBI PAacCTOAHME OT Hero A0 TOPHU30HTa ObLIO| OOJIBbIIE
12 runomeTpoB? PaccTossiHue oT Haba0ZaTE s, HAXOAANIErOCsa Ha BRICOTE
h man semn€il, 1o TMHKMM rOPU30HTA BRIYHMCAsAeTCA 10 dopmye I|=V2RhA ,

rae R = 6400 kM — paauyc 3eMJu.

3aueTHble 3agaHmuA

B 60KOBOIi CTEHKe BHICOKOTO IUIMHIPHUYECKOro GaKa Yy caMoro AHa 3a-
KpeIién kpaH. ITocie ero OTKpLITHA BOJa HAUMHAET BLITEKATH U3 Oaka,
IpH 9TOM BBEICOTA CT0JI0A BOALI B HEM, BRIDAXKEHHAA B METpax,
o 3akony H(t) = at® + bt + H,, rae H, = 6 M — HayabHEBI YJOBEHD BO-

eHsAeTCA

1
Obl, a = i M/MuUH?, U b=-= M/MHMH — IIOCTOSIHHEIe,
600 5

BpeMA B

MHHYTax, IIpoOLIeaIllee ¢ MOMEHTa OTKPBITUS KpaHa. B TeuyeHme kakoro

BpeMeHH Boja Oyaer BeITeKaTh u3 6axa? OTeer IIPUBEINTE B MU

yTax.

3aBUCHMOCTb TeMIepaTypsI (B rpagycax KenbBHHA) OT BpeMeHHU s HAa-

T'PeBaTeIbHOrO 3JIeMeHTa HEKOTOPOro npuGopa 6uliaa mosyuens

3KCIIepH-

MeHTanbHO. Ha uccrnenyemom untepBasne TeMIIepaTypa BBIYHCHAETCA II0

Gopmyne T(t) = T, + bt + at?, rie t — Bpema B MuUHyTaX, T,

=1400 K,

=-50 K/mun?, b = 400 K/mu=. HssecTHo, uTO HpU TeMmepaType Ha-

rpesatens ceeire 1750 K mpuGop MoskeT mcmopTuThcs, mo
HY¥HO OTKJIIOUMTD. OlpesennTe, yepes Kakoe HaAUOOJIbIIeE Bp
Hayaja paboThl HYXXHO OTKJIIOUUTD npu6op. OTBeT BuIpa3uTe B |

PTOMY €ro
PMsA ITOCJIe
MIHHYTax.

Komnanusa fIugexc-Mapker Burumciger PEeHTUHI WHTepHEeT-Mara3uHOB

o ¢popmy.ie
R =r _ r:rox — rakc
mox 0,02K °’
(K+1)——2=2>
r..+0,1
TA€ Tooe — CPEAHSS OLlEHKA MarasuHa Hokymnartesnsamu (ot 0 g9 1), Voo —
OL€HKa MarasuHa sKcnepraMu komnauuu (ot 0 xo 0,7) u K —{ umesro mo-

KymareJseii, OlleHUBIIINX Mara3uH.

Haiigure peitTunr unTepHET-MarasuHa «JI3eTa», ecau yMCIO [MOKymare-
JIei, OCTaBUBIINX OT3LIB O Marasuee, PaBHO 8, UX CpeAHAA OLI¢HKA PaBHA

0,22, a onenka skcnepron paBaa 0,49.

n10.20

(-

n10.2

=10.3
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4.

7.

Ha Bepdu nHeHephl NPOEKTHPYIOT HOBLIM aNNapaT AJIA HOTPYyXKeHUsd Ha

" Hebosbmue ry6uHEB. KOHCTPYKIMS nMeeT KybudecKyio ¢opMy, a 3Ha-

YHUT, AeWCTBYIOIasd Ha allapaT BHITAIKHBAIONIAsA (apXMMeJ0Ba) CHJA,
BbIpa)kaemMasi B HBIOTOHAaX, OyZeT omnpeieasaTscsi 1o Gopmye:
F, = pgl’, rpe | — pnuna pebpa Ky6a B MeTpax, p= 1000 kr/mM*® — ior-
HOCTh BOABI, a4 & — YCKOPeHHe CBOOOZHOro HajeHUsA (cuuTaiite
g = 9,8 H/xkr). Kakoii MmoxxeT OLITH MaKCHMaJIbHas AJuHa pedpa KyOa,
4TOOBI 06eCIeYNTh ero 3KCILIYaTalMi0 B YCJIOBUAX, KOI& BRITAJIKNBAIO-
Ias CUJIA HPH [OTPYKeHuH OyneT He Oosbiie, yem 3081433,6 H? Orser
BHIPA3HTE B METPAX.

IIpu aguabaTmyeckoM IIpoliecce JJA MAEAJbHOTO ra3a BBINMOJHSIETCS 3a-
k
KoH pV" = const, rge p — JaBjieHue B rasde B IacKaJdaX, V — o6beM rasa

B KyOMYeCKHMX MeTpax. B xoZie sKCIlepMMeHTa ¢ OAHOATOMHBIM HAeasb-

4
HEIM ra3oMm (IJsi Hero k:—g) U3 HAUAJBHOI'O COCTOSHHS, B KOTODOM

const = 2,56 - 10° ITa-M*, ras HaumHaOT coxuMaTh. Kakoit HaunbGoONbIINA
06b6éM V MoskeT 3aHMMATh ra3 IPH JaBJIeHUAX p He HIxe 6,25 - 10° I1a?
OTBeT BbIpasuTe B KyOMUECKHX MeTpax.

Ilna oborpesa moMellleHUs, TemMIlleparypa B KOTOPOM DaBHA T.= 25°C,
yepe3 PajUaTOp OTOILIEHHS NPOIYCKAIOT rOPAYYIO BOAY TeMIIepaTypoil
T, = 57 °C. Pacxoj npoxogsien yepe3 Tpy6y Boasl m = 0,3 kr/c. IIpoxo-
As 0O TpyGe paccrosiHme X (M), BOAA OXJaXKAaeTcs N0 TeMOepaTyphbl

T -T .
T(°C), npuueM x = ocEmlog2 E2__Io(Mm), TAE C= 4200—'HE{— — TeIJIOEM-
Y -T, Kr-°C
BTt

KOCTH BOAEI, ¥ = 28 — Koa(hdUIUEeHT TemooOMeHa, a o = 1,4 —

.9

nocrosuHadA. JJo KAKOM TeMIlepaTyphl (B rpafycax Ilenbcus) OXJIaAUTCH
BOZA, €CJIH AjuHa Tpy6nr 126 m?

Bojo/1a3HBIi KOJIOKOJ, COJepXamuil B HayaJbHBIA MOMEHT BPEeMeHH
v = 4 Moss Boanyxa obbemoM V; = 20 J1, MeJJIEeHHO ONIyCKAIOT HA JHO BO-
moéma. IIpH 5TOM MPOUCXOJUT M3OTEPMHUUECKOE CXATHe BO3AYyXa A0 KO-
Heunoro obnéma V,. Pabora, coBepliaemas BOJO IIPU CIKATHH BO3AYX4,
onpeznenserca soipaxenuem A = avT log, —:;(IIHC), rge o= 6, 7 mocto-
2

auHasn, a T = 300 K — TemmepaTtypa BO3AyXa. Kaxoii 0656Mm V, (B 1uTpax)
cTaHeT 3aHMMAThL BO3AYX, €CJIH IIPHU CIKATHUHU ra3a ObLia coBepileHa pabo-
ta B 24 120 Ix? '

JaTuMK CKOHCTPYHXPOBAH TAKUM 00pas3oM, UTO €ro aHTeHHA JIOBHT pajguo-
CHUrHAJI, KOTOPHIii 3aTeM nmpeobpasyeTcd B 2JIeKTpUYECKHI CUTHAJI, U3Me-
HAMOIUHCA CO BpeMeHeM 1o 3aKony U = U, sin(ot + @), rae t — BpeMs
B CeKyHAax, ammantyaa U,=2 B, udacrota o= 60°/c, dasa ¢= —15°.
JlaTuMK HACTPOEH TaK, UTO €C/IM HaMpsAKeHHe B HEM HE HmKe yuem 1 B,
saropaercs jJamnouka. Kakyio 4acTb BpeMeHH (B mpoIeHTax) Ha IpOTA-
JKeHUH IIePBOi CEKYH/IBI [I0C]Ie Hauasa paGoTel JaMIIOYKa Oynet ropethb?



10.

11.

12.

13.

JIlBa Tesa Maccoil m = 4 KT Ka)KJA0oe JBHKYTCA C OAUHAKOBOI CKOPOCTBIO
v= 5 M/c mox yrioMm 20 APYr K Apyry. OHeprus (B AKOYJAX), BbIIE-
JA0mMascAd OpH UX abCOoNIOTHO HEYNpPYroM COyIapeHHH oIpefesseTcsa
BhIpaskeHMeM @ =mv®sin’o. Ilog kakuM HaMMeHBIIMM YTJIoM 20,
(B rpasycax) JOJKHBI ABUTATHCSA TeJa, UTOORI B pe3yJibTaTe COyJapeHHus
BBIZIEJINJIOCH He MeHee 25 mxoyeit?

YpaBHeHUe IIpolecca, B KOTOPOM yYaCTBOBAJ rad, 3allUCHIBAETCS B BHJeE
pV*® = const, rae p (Ila) — naBienne B rase, V — o06m€M rasa B Kybuue-
CKHX MeTpax, @ — IIOJIOKUTeJbHasA KoHcTaHTa. [IpM KaKoM HauMeHb-
meM 3HaYeHUH KOHCTAHTHI @ YBeJIMUYeHUe BYETBEPO 00bEMa rasa, y4acT-
BYIOIIEr0 B 3TOM IIpoliecce, IIPHBOAUT K YMEHBIIEHUIO JaBJeHUA He
MeHee, 4yeM B 2 pasa?

IIpu temuneparype 0° penwsc umeer Auauny l, = 15 m. IIpu BospacTaHumn
TeMIIepaTypPhbl IPOMCXOAUT TEIJIOBOE pacIIMpeHue pejbca, U ero AJHHA,
BhIpa’KeHHasi B MeTpax, MeHseTcd No 3akoHy [(t°)=[,(1+a-t°), rae
a=1,210"°%°C)! — xoadHHUIMEHT TEIJIOBOrO PaCIINPeHUs, t° — TeM-
mepatypa (B rpagycax Ileabcus). IIpn Kaxoif TeMmepaType pesbC yAJIMN-
uuTca Ha 4,5 mm? OrBeT BeIpa3uTe B rpagycax llenscus.

3aBuCcUMOCTL O0OBEMA CIpoca ¢ Ha MPOAYKIUIO - NIPeNIpUATHA-
MOHOIIOJIMCTA OT IIeHHl p (Teic. py6.) 3amaerca dopmyoit ¢ = 70 — Hp.
Bripyuka npeanpuATHA 3a MecAl r (B Thic. py0.) ompejensieTcA Kak
r(p) = q * p. Oupeaennre MaKCUMAJbHBIH YPOBEHb II€HEI p, IIPU KOTOPOM
MecAYHaA BeIpyukKa r(p) cocTaBuUT He MeHee 240 Teic. py6. OTBeT npuse-
JUTE B ThHIC. PYO.

Camsble KpacHuBbi€ MOCTHI — BaHTOBBIE. BepTHKaJII:HbIe IMHJOHBI CBA3aHbI

OrPOMHOI HIpOBUCAIONieil enbio. Tpockl, KOTOpPbIe CBHUCAIOT C LU U
MOAAEPKHUBAIOT MIOJOTHO MOCTA, HA3KLIBAIOTCA BAHTAMH,

A
y (M)

NHJI0H MOCTa

NHJIOH MOCTa

n10.11

n10.12

m10.13
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10.15

bR 90O SO 047 M

10.16 m

10.17m
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Ha pucyske n3obpaxkeHa cxeMa OJHOI'O BAHTOBOI'O MocTa. BeeséMm cucre-
My KoopauHaT: ochb Oy HampaBUM BepPTHKAJIBLHO BAOJL OJHOrO M3 IIHJO-
HOB, a ocb Ox HaIpaBUM BJAOJb IOJOTHA MOCTA, KAK IOKA3aHO Ha PHUCYH-
Ke. B aTOil cucTeMe KOOpAWHAT JIMHUSA, IO KOTOPOil IIPOBHCAET Ielb
MOCTa, HMeeT YpaBHEeHHe

y = 0,0058x% — 0,796x + 32,

rie x U y u3MepAOTcs B MeTpax. Haiifure NJIHHY BaHTHI, PACIIOJIOMKEH-
Hoit B 100 meTpax oT nujioHa. OTBer AaiiTe B MeTpax.

ABTOMOGHIbL PA3TrOHAETCSA C MECTA C IIOCTOAHHBIM YCKOPEHUEM @ = 0,3£2
c

M
U Uepe3 HEKOTOpoe BpeMsd JOCTHUTaeT cKopocTH v =15— . Kakoe paccros-
c

HUe K 3TOMY MOMEHTY IpOIIéJ aBTOMOOMIL? OTBeT BRIpasuTe B MeTpax.
CkopocTh U, MPOMAEHHBIN IyTh [, BpeMA pasroHa ¢t ¥ YCKOpeHHe a CBA3a-
2

at
HEI COOTHOILIEHUAMHU U =at, = 5 -
BricoTra Hajg 3eMJIEH MOAOPOIIIEHHOIO BBEPX MsAuYa MEHsETCA IO 3aKOHY
h(t) = 1,8 + 12t — 5t%, rne h — BBICOTA B MeTpax, ! — BpeMdA B CEKYHaX,
mpoiezliee ¢ MoMeHTa 6pocka. CKOJMBKO CeKYHJ MAY OyAeT HaXOAUThCS
Ha BRICOTE He MeHee YeThIpeX METPOB?

Hisa onpenenenusa apGHEeKTUBHON TeMIIepaTyphl 3BE3] UCIIOJIb3YIOT 3aKOH
Credhana—DBoJsbMaHa, COrjiacHO KOTOPOMY MOIIJHOCTH M3JIYUEHHS Ha-
rperoro Teaa P, nusmepsaemasi B BaTTax, IPAMO IIPOIOPIIMOHAJIbHA IIJIO-
IJaJ} ero IOBePXHOCTH U YeTBEPTOH CTelleHM TeMIuepaTyphl: P = oST*,
rae 6= 5,7+ 10"® — nocrosHHas, maomans S U3MepsAeTCA B KBaJpPaTHbIX
meTpax, Temueparypa T — B rpaaycax KeabBuHa, a MougHOCTs P — B

BaTTrax. I/IBBBCTHO, YTO HEKOTOpasd 3Be3Ja MMeeT IIoIaAb IIOBEPXHOCTHU
1

S = e 10?° M2, a usmyuaeMas e MomiHOCTH P He MeHee 2,28 - 10% Br.
OnpenesnTe HAMMEHBIIYIO BOSMOKHYIO TeMIIEPATYPY 9TO# 3Be3ALI. IIpu-
BeJUTe OTBeT B rpaaycax KeabBuHa.

Jas nonydyeHus Ha 3KpaHe YBeJHUYEHHOro n300parkeHUs JaMIIOYKH B Ja-
OopaTopuH HCHOJb3yeTcs coOHMparoufas JHH3a ¢ TJIaBHBIM (OKYCHBIM
paccrosiunem [ = 35 cMm. PaccTossume d, OT JIUH3BI 0 JAMIIOYKH MOYKET
M3MEHSATLCA B mpejeaax oT 35 o 60 cM, a paccroanne d, OT JIMH3LI IO 9Kpa-

Ha — B pegenax ot 240 no 280 cMm. UzobparkeHue Ha 9KpaHe OyIeT 4ETKUM,

1 1 1
€CJIM BBIIIOJHEHO COOTHOILIeHHe — + — = —. YKa)KHUTe, Ha KaKOM Hau-

d, f
MEHBIIIEM PACCTOAHHUU OT JHUH3LI MOYKHO IIOMECTHUTH JIAMIIOUKY, YTOOBI eé
n3obpaskeHune Ha 9KpaHe ObLI0 YETKUM. OTBeT BLIPa3UTE B CAHTHUMETPAX.
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W3 nyskTa A B IyHKT B oAHOBpEeMEeHHO BhiexaJu JBa aBroMobunsd. Ilep-
BRI IIpOEXaJl ¢ IIOCTOAHHOMN CKOPOCTHIO Bech IIyTh. BTOPO# mpoexaJ mep-
BYIO IIOJIOBHHY IIYTH CO CKOPOCTHIO 63 KM/4, a BTOPYIO IIOJIOBUHY IIYTH —
€O CKOPOCTBIO, Ha 12 KM/4 60JblIIeii CKOPOCTH MEPBOT0, B pe3yJibTaTe due-
ro npubsii B B oqHOBpeMEHHO ¢ mepBbiM aBTomoOmiIeM. Halizure cko-
pocThb IepBoro apTomobuida. OTBer galiTe B KM/4.

Ipuctanun A u B pacloloMeHBl Ha 03epe, PACCTOSHHE MEKAY HUMH
paBHO 390 kM. Bapska oTIpaBMJIach ¢ MOCTOSHHOI CKOpPOCTBIO U3 A B B.
Ha caemyrmoomuii JeHb OHA OTIPABHJIACH OOGPATHO CO CKOPOCTBIO Ha
3 KM/u Gojbllle Ipe)KHeil, cOeJaB II0 IIyTHM OCTAHOBKY Ha 9 uacos.
B pesyabraTe oHa 3aTpaTmia Ha o0paTHBIA IIYTh CTOJBKO K€ BPEMEHH,

- CKOJIbKO Ha nyThb u3 A B B. Hajigure ckopocTs Gapsky Ha NyTH u3 A B B.

OTBeT faiiTe B KM /4.

Tpy6a Hanoausaer 6acceifn 3a 6 yvacos. CKOJIBKO JJUTPOB BOJbBI 32 UacC IPO-
mycKaeT Tpyda, ecau o6béM 6acceitna 900 autpoB?

Ha uaroroBienue 3akasa y pabouero yxogut 26 uacoB. CKOJIBKO AeTajneit
BXOAHUT B 3aKa3, eCJIM 3a yac paboumnii geaaet 30 neraneir?

C Kakoit cpefiHell CKOPOCTHIO HYKHO €XaTh M'OHIIUKY, €CJIH OH X04eT IIpo-
exaTs 450 Kumomerpos 3a 2,5 uaca? Orser gaiiTe B KHJIOMETPAaxX B Uac.

ITepBas Tpyba HanmosuseT Oacceiin 3a 9 yacoB. 3a CKOJIBKO YaCOB 3aII0JI-
HUT OacceiiH BTopad Tpy0a, ecjii H3BECTHO, YTO OHA IIPOMYCKAET B MOJITO-
pa pasa 0oJbIlie BOABI, UeM IepBasa?

IlepBeIil paboumii zesaeT 3a yac Ha 5 geraseil 6oJibllle, YeM BTOPOM.
Ha cxonbKO yacoB 00JIbIlIE 3aTPATUT BTOPOH pabO4YMil Ha M3TOTOBJIEHUE
800 geraneii, ecau nepBhIii paGounii 3a yac genaet 25 geranei?

Bproku goposxke pybamky Ha 30% . Kakyio 1010 OT CTOUMOCTH OPIOK CO-
CTaBJIAET CTOMMOCTD pySarnxu?

CkopocTh TOBapHOTO IIOe3Ja paBHa 45 KM/4. BeipasuTe CKOpPOCTH moeszaa
B MeTpax B CEKYHAY.

HNmeetrca 10 autpoB 60-npoueHTHOr0 pactsopa coju. CKOJIBKO JHATPOB
BO/bI HYXHO AOJIUTD, YTOOBI NOJYYHUTDH 40-IIpOLeHTHBINA pacTBOP coun?
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Tensoxon, CKOPOCTE KOTOPOTO B HENOABUIKHOM BoJie paBHa 15 kM/4, mpo-
XOJHT II0 TEYEHHIO PeKH IO IIYHKTA Ha3HAYCHHS U II0CJIe CTOSHKHU BO3-
BpalljaeTcda B UCXOJHHIH NyHKT. Haiignre paccToanne, npoiifieEHOe Tel-
JIOXOJIOM 3a BeCh pelic, ecsii CKOPOCThH TeYeHHsS paBHA 3 KM/4Y, CTOAHKA
AauTcAa 2 4aca, a B UCXOZHHIH IYHKT TEIJIOXOJ BO3BpAlaeTcs depes
12 gacos nocJe oTILIIKITUA U3 Hero. OTBeT AaliTe B KUJIOMETpax.

MoTopHas sogka mpoIia OyTh OT IYHKTA A 10 IyHKTa B 1 o6paTHO Ge3
oCcTaHOBOK 3a 9 yacoB. Halizure paccrosHue Mmexxay nyukTamu A u B, ec-
JI¥ CKOPOCTB JIOAKH B HeNoABUIKHOH Boje paBHa 18 KM /4, a CKOPOCTSE Te-
4yeHHUA paBHA 2 KM/4. OTBeT faiiTe B KHJIOMETpPax.

3aueTHbie 3afaHMA

Tpu Tpy6nl HanosHAKT 6acceiiH 3a 6 yacos. OgHa mepBas Tpyba HaMoJI-
HseT 6acceiin 3a 9 yacoB, a 0JJHA TpeTha TPyHa — 3a 54 yaca. 3a CKOJIBKO
4acoB HaNOJHsAET DacceiH ofgHa BTOpas Tpyba?

IlepBriit pabounii gesaeT B yac Ha 4 JeTasiu OoJIbie, 4YeM BTOPOI, U BeCh
3aKa3 OH MOJKET chejlaThb 3a 5 yacoB. Bropoii pabounii Takoil ke 3aKaas
MO2KeT caenaTh 3a 9 yuacoB. CKONBKO JeTasieil B uac JesaeT MepBhli pabo-
yuii?

Mapwusa u OJsft MOTYT IPOMOJIOTE BCe IPAAKH 3a 3 yaca 55 munyT, Onsa u
HacTts Moryr mpomoJioTh 9TH JKe rpAgKHU 3a 3 yaca 8 MmunyTt, a Hacra u
Mapuna — 3a 2 yaca 21 MHHYTY. 3a CKOJBKO BpEeMEHHU OHH MOT'YT IIPOIIO-
JIOTH BCe I'PAAKH, ecJid OyayT paboTaTh Bce BMecTe? OTBeT gaiiTe B yacax.

HNmeerca nBa cunapa. Ilepsroiil ciias cogep:kuT 1% aglOMUHHSA, BTOPOI
ciwtaB — 20% amoMuHHA. M3 3THX ABYX CILIaBOB IIOJYYHJIH TpeTHH
cnyaB Maccoir 760 KuyorpaMMoB, KOTOpPHIi cogeps:kuT 10% amoMuuus.
CKOJIBKO KMJIOTPAMMOB BECHJI BTOPOM cILIaB?

HNmeercsa aBa cocyzna. Ilepsrrit cogepsxkut 150 Kr, Bropoit — 180 Kr pac-
TBOPa KHCJIOTHI Pal3jM4YHOH KOHIEeHTpamuu. Ecau sTH pacTBOpmI cMe-
aTh, TO IMOJYYHUTCA PacTBOp, comepxxamuit 20% xuciaorel. Ecau xe
CMeIIaTh paBHbIE MAacChl 3TUX PacTBOPOB, TO MOJYYHTCHA PacTBOP, COAep-
skamui 18,5% xuciaorsl. CKOJIBKO KHJIOTPAMMOB KHCJIOTHEI COAEPXKUTCA
BO BTOPOM cocyze? '

W3 ropomoB A 1 B HaBCTpeuy APYT APYTy BhIeXaJH MOTOIMKJIMCT H BeJO-
cunenuct. MotonmukaucT npuexan B B Ha 3 yaca paHbime, 4eM BeJIOCHIIe-
OHUCT IpHeXay B A, a BCTPETUJIHCh OHH 4Yepe3 48 MUHYT mocje BhIe3na.
CKOJIBKO YacoB 3aTPAaTHI HA IYTH U3 B B A BEeJIOCHIIEAUCT?
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M3 nyHKTa A B 0yHKT B 0JHOBpeMeHHO BhlexaJy ABa aBTomobuid. Ilep-
BBIHM MPOeXaJ ¢ IMOCTOAHHOM CKOPOCTBIO BeCh mIyTh. BTopoii mpoexaJs nep-
BYIO IIOJIOBUHY NTYTH €O cKopocThio 90 KM/4, a BTOPYIO IIOJOBHHY IIyTH CO
CKOpOCTBIO, Ha 15 KM/4 MeHbIIeil CKOPOCTH IIePBOTO, B pe3yJibTaTe 4ero
npubsl1 B B 0JHOBpeMeHHO ¢ MepBhIM aBToMoOuaeM. Haiinure ckopocTh
IepBOTO aBTOMOOHJIA, €CJIH M3BECTHO, UTO OHa MeHbIre 50 kM/u. OTBeT
JaiiTe B KM/4. '

MoropHas J0oAKa MPOILIA IPOTUB TeUYEHHA peKu 195 KM u BepHyJach B
TMYHKT OTIIPaBJeHUs, 3aTPATUB Ha OOPATHLIM My Th HA II€CTh ¢ ITIOJIOBUHOH
yacoB MeHblIlle. HaiifuTe CKOPOCTb TEUEHUS, €CJIN CKOPOCTh JIOAKHU B He-
IOABMKHOIT Bofe paBHa 16 Km/u. OTBeT gaiiTe B KM/4.

Or npuctaun A K npucTaHu B, paccToAHHe MeXXIy KOTODBIMU PaBHO
270 kM, oTHpaBHJICA C MMOCTOAHHONH CKOPOCThIO IIEPBLIH TEIJIOXOJ, a Ye-
pe3 3 yaca ImocJjie 9TOro cjJeJoM 3a HHM, CO CKOPOCTBHIO Ha 3 KM/4 60JIb-
reii, oTripaBuiica Bropoii. Haiiure CKOPOCTh MEPBOro TENJI0X0a, €CJAU B
nyHKT B 06a Temioxona npubsiiu oggospeMerdHo. OTBeT gaiiTe B KM/ 4.

Busnecmen ITuposxkkos monyuun B 2000 romy npubelib B pasmepe
10 000 pyb6ueii. Kakapril caenyiomuii 1ol ero IpuoOLLIb YBEJINYKUBaAIaCh
Ha 300% mo cpaBHeHHUIO ¢ IpeALIAYIUM rogom. CKoabKO py6Jeit 3apabo-
raja ITupoxkkos 3a 2004 rox?

Paccrosuue mexxay ropogamu A u B pasHo 580 kM. U3 ropoga A B ropoz
B co ckopocTtbio 80 KM/U BeiexaJi aBTOMOOMIb, 4 Yepe3 ABa daca Iocjie
ATOr0 HAaBCTPEUy €My M3 ropoja B BmiexaJ co CKopocThio 60 KM /4 BTOpOit
aBTOMOOMJIL. Uepe3 CKOJLKO YacoB MOCJIe BHIE3Ja BTOPOT'O aBTOMOOHMJISA
aBTOMOOMJIH BCTPETATCA? 7

TosapHBIA 110€31 Ka)XAYI0 MHHYTY IHpoesd:xkaer Ha 500 MeTpoB MeHbIIe,
YyeM CKOpPHIH, ¥ Ha MyTh B 120 KM TpaTUT BpeMeHH Ha 2 yaca 6oJsblle, 4yeM
cropslii. Haiigure ckopocTh ToBapHOTO mmoe3ga. OTBeT gaiiTe B KM /4.

JIBa MOTOIIMKJIA CTAPTYIOT OJHOBPEMEHHO B OJHOM HAIIpaBJIEHUH U3 ABYX
JUaMeTPaJbHO IIPOTHBOMIOJIOMKHBIX TOUEK KPYTOBOM TpaceChl, AJUHA KO-
Topo# pasHa 20 KM. Yepes CKOJIBKO MHHYT MOTOLMKJIBI TIOPABHAIOTCA B
IepBbIi pas, ecju CKOPOCTh OOHOTO M3 HUX Ha 12 KM/4 60JIbIlle CKOPOCTH
apyroro?

Paccrossame mexkay npucrtauamu A u B pasHo 60 km. I3 A B B 1o Teue-
HHUIO PEKH OTIIPABUJICHA ILJIOT, & Yepe3 yac BeJel 3a HUM OTIIPaBHUJIACH MO-
TOpHAA JIOAKA, KOTOpas, OpUObIB B MyHKT B, ToTYuac MOBEPHYJa 00paTHO
¥ Bo3BpaTmwiach B A. K sTtomy BpeMeHu 1ot mpomten 36 kM. Haitgure
CKODOCTb JIOAKH B HENOABHJKHON BOAE, €CJM CKOPOCTh TEUEHHA PEeKH
paBHa 4 kM/4. OTBer HgaiiTe B KM/4.
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IlepBrle nBa yaca aBTOMOGHMIIB €XaJ CO CKOPOCTHIO 55 KM /4, cleAyomui
yac — CO CKOpocThio 70 KM/4, a 3aTeM TPH daca — CO crcopbcn.ro
90 xM/4. Haiigute cpegHIO CKOPOCTh ABTOMOOUIIA HA IPOTAMKEHNH BCe-
ro nytu. OTBeT faiiTe B KM/4.

Mamra u Hacts BeiMo0T OKHO 3a 12 munyTt. Hactsa u Jlena BeIMOIOT 3TO
sKe okHo 3a 20 munyT, a Mama u Jlema — 3a 15 MuuyT. 3a CKOJIBKO MHU-
HYT JeBOYKH BBIMOIOT OKHO, paboTas BTpoém?

JIBe TpyOBI HamoJHAIOT Gacceiid 3a 4 yaca. ToabKO ogHa mepBadA Tpyba
HanonHseT 6accellH 3a 5 yacoB. 3a CKOJBKO 4acoB HaIoJHseT 6Gacceitn
BTOpas Tpy6a?

B IIOoOHeAeJbHHK aKIITUH KOMIIAHHUH IIOJOPOKaJIX HA HEKOTOPOE YHCJIO IIPOo-
II€EHTOB, a4 BO BTOPDHHK IIOA€EIII€EBEJIM Ha TO K€ CaMO€ YUHCJIO IIPpOIIEHTOB.
B pesyibraTe oHM cTanu cTouTh Ha 4% gellieBsie, YeM IIPH OTKPBLITHH
TOProB B NOHeAeJbHUK. Ha CKOJBKO IIPOIEHTOB MOAOPOMKAIH aKI[UU
KOMIIAHUH B IOHEeAeJIbHUK ?

Hmeerca gsa ciiasa. Ilepsrril crias comepaxut 10% HUKeNst, BTOPOH —
30% nukens. M3 aTux ABYX CILIABOB MOJYYHJIN TPETHH CILJIaB Maccoi
200 kr, cogepsxkamuii 25% HuKensi. Ha CKOJBKO KHJIOrPaMMOB Macca
IIEepBOro CIJIaBa MEHBIIIE MacChl BTOPOro?

TypucT uaér U3 OAHOTO TOPOJAa B APYroi, KasKAbLIA JeHb NPoXoAsa 60Jb-
Iie, YeM B IpeAbIAyInuii JeHb, Ha OXHO H TO Ke paccrosinue. 3BecTHO,
4YTO 3a IIepBhIi JdeHb TypHCT npomena 10 xkmiaomerpoB. OmpeneiuTe,
CKOJIbBKO KHJIOMETPOB IIPOIIIEJ TYPUCT 3a TPETUM A€Hb, €CJIM BeCh IIYTh OH
mpoinés 3a 6 qHeill, a paccTOAHNE MeXJay ropojgamu cocrasiser 120 xu-
JIOMETPOB.
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3A0AMA 12

MoarorosurenbHbie 3agaHUnA

HaiiguTe npousBogayio dysxnuu f (x) = x* — 3x* + 2x + 2.

Haiigure HanGosabinee sHaueHrne GyHKIuu y =16x—-11sinx+6 Ha oTpes-
T

Ke |——; 0.
2

Haitnure HaumeHblnee 3HaueHMe byHKunu y=>5sinx-9+3 Ha oTpeske

5]
2

Hajigute 3HayeHHe MPOM3BOAHOM (DYyHKITUK f(x)=lnx+i=’/; B TOYKe

x=1.

. . cosXx
Haiinute 3Hayenne npousBogHON GyHKIHM f(x) = ] B Touke x = 0.

o o 2—
HaiizuTe 3HaYeHNe TPOU3BOAHOM QYHKIUHU f(x) = e * B TOuKe x = —2.

HaiinuTe Touky MUHEEMyMa GyHEKIuH f(x) = x + 3x* — 9x + 15.

HaiiauTe Touky MakcumyMa Gyaknun f(x) = x* — 6x + 4ln x + 8.

. 42x )
Haiigure Haumbosbinee 3uaueHne byHKnuu f(x) =———12sinx Ha oT-
T

T
e3ke [ 0; —|.
P [ 6}

3
Hajiinure HauMeHbluee 3HadeHue QyHKIuu f(x) = (2x — 5)e 2 Ha oTpeske
[0; 4].

Hajigure HamMeHbIlee 3HaueHWe QYHKIUM y=x-tgx+4 Ha oTpeske

4
Haiigure Haubosnbmnee sHauenne GyHknuu y =In(x+8)° —-8x Ha oTpeske

[-7,5; 0].

HaiiauTe TOuKy MUEUMYyMa GYHEKIHK ¥ = (x + 5)2e® .

mn12.11
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x*+49

Haiinute HauMeHbInee 3HavYeHMe OQYHKIUH y=
x

Ha OTpe3Ke

[1;19].

Haiigure Touky MakcuMyMa GYHKIHUHA y =+/—6+12x —x? .

Haiinnre HauMeHbIIIee 3HaUeHNe QYHKIUH y =+ 2 +2x+17.
Haiinure Haubonbmee sHavenne dyukmun y =log,(-8+8x—x?)+9.

Haiizure maubonbinee sHaueHue GyHKmum y=(x+6)°(x—8)+9 Ha or-
peske [-18;-1].

. 48
Hamigure HauMeHbIlIee 3HaYeHHe PYHKIUH y = 3cosx — — x + 19 Ha oT-

s
2n
pe3ke | ——; 0 |.
[ 3 }
Haiinure HauMeHbIIee 3HaYeHHe GYyHKIMH y = 5x — In(x + 5)° Ha oTpeske
[_475; 1]-
3aueTHbie 3apaHnA

3
Haiigure Touky MUHNMyMa QYHKIUH y = %— -36x + % .

x*+36
x

Haiinure HamMeHbllee 3HaYeHMe (QYHKIUM y = Ha OTpe3Ke

[1;17].

Haiigure Touky MakcumyMma GyHKINY y = 27x — xx+9.

Haiinure Hambonbpmee 3HaueHHe GYHKIUHN y = — +12x +5 Ha oT-

2Jx®
3
peske [143; 145].

Haiigure Touky MuHIMyMa QyHKIHN § = (X + 2) cos x — sin x Ha oTpe3ke
(-7 0).

Haiinure Hanbosbniee 3HaueHne QyHKIuM y = 28tgx —28x + Tn—4 Ha
OTpe3Ke | — E 3 E
4’ 4

HaiiguTe Touky Mmakcumyma GyHKIun y = (2x° — 16x + 16)e™",



8. HaiiguTte HauMeHbImee 3Hauenue GyHKIUU y = (x2 — 39x + 39)e** Ha or-
peske [0; 6].

9. Haiiaure Touky MUHEMYMa QyHKINU y = 4x — 4In(x + 7) + 3.

10. Hailiaute HauGosnbiiee 3HaueHHe GyHKIuMH y = 9n(x + 8) — 9x + 12
Ha otpeske [-7,5; 0].

16
11. Haiigure Touky MakcumMyMa GyHKOUH Y = — — x2+9.
x

. 25+ x® — x°
12. HailiguTte HauMeHblIlee 3HaYeHNe GyHKIUU Yy = x2+=="~ = mua or-
x

peske[1; 10].

n12.13

13. HaiiguTre Touky MakcumMmyma pysknun y =11+ 6/x — 2x/x .

S

n12.14

14. Haiigure Hambosbiiee 3HayeHne pyuxknun y = (10 — x)vx + 2 Ha oTpeske
[-1; 71.

. . 3 .
15. Haiigure Touky MUHMMYMa GYHKOUHM y = xsinx +cosx — 1 sin x, npu-

HAJIeKAITYIO IPOMEKYTRKY (O; gj .

V3

16. Haiigure HauGosapiiee 3HaUueHHe (GYHKIMM Yy =2sinx — \/§x + —6— n+7

T
Ha OTpe3Ke {O; §:| .
17. Haiiaure Touky MakcuMyMa byarmun y = (x — 6)%* S,

18. Haiinure Haubosnbinee sHayenue dyHknuu y = (3 — x%)e* ! Ha oTpeske
[0; 2].

19. HaiiguTe Touky MmakcumMmyma GyHKnuu y = In(x + 5) — 5x + 5.

20. HaiiguTe HanbGoabmee 3HaUeHne GyHKIUM y = 7 — In x + 5x — 2x% Ha or-

peske [l Z}
2’6
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3.

AUATHOCTUUMECKAA PABOTA Ne S

B mkoJsie ecTsr ABYXMeECTHBIE TypHUcTHYeckue Oaiimapku. Kakoe Hau-
MeHbIllee YUCJIO 0aiifapoK HYKHO B3ATh B IIOXOJ, B KOTOPOM YYaCTBYIOT
27 yemoBek?

Ha rpaduke mokazaHo H3MEHEHHE TeMIIepaTyphl BO3AyXa B HEKOTOPOM
HaceJIEHHOM MYHKTE Ha NPOTAXKEeHUHU TPEX CYTOK, HaunHasA ¢ 0 yacoB cy6-
6otel. Ha ocu abcuuce orMedyaeTcss BpeMsl CYTOK B yacax, Ha OCH OpJAH-
HaT — 3HayeHHMe TeMmiiepaTypel B rpagycax Ilenbcusa. Ompenesute 1o
rpaduKy HaMMEHBIIYIO TEMIIEPATyPYy BO3[[yXa B HOUb ¢ cy6OOTHI Ha BoC-
kpeceube. OTBer fgatite B rpagycax [leabcus.
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Haiigure nmnomaas tpanenuu ABCD.

1 B C

A D

Ha copeBHOBaHUA MO METAaHHIO JUCKa npuexaau 6 cnoprcMeHOB H3
IIseiinapuu, 3 ua Boarapun u 6 u3 ABcrpun. Ilopagok BeICTyILIeHHIT
onpegeasierca xkepebbéBkoil. Haliiure BEpOATHOCTh TOr0, UTO TPETHUM
OyZeT BRICTYIIATh CIIOPTCMeH U3 Bosirapum.



10.

Haiiurre Kopensb ypaBHenus log, (9-5x)=-3.
4

Oxpy»KHOCTh, BIMcaHHasA B TpeyroasHuk ABC, kacaerca cropon AB, BC

u AC B Toukax M, K u P coorBercTBeHHO. HajizuTe mepuMeTp TPEyroJb-
auka ABC, ecitu AP=5,BM =6,CK = 1.

Ha pucyHke usobpaskeHbl rpaduk ¢yHKOuu y = f(x) — IpoM3BOAHONA
dyuxkuuu f(x), 1 BoceMb TOYEK Ha OCH aGCIIHCC: X, X3, X3, «.., Xg. CKOIB-
KO M3 3THX TOUYEK NPHHAAJEKAT IPOMEIKYTKAM yObIBaHUA QYHKIUN?

X1 X2

=

«w

®

-

fat

(4]
R U

Xe X7

————————e
o

——————9
8
w©
8

———mmeee————9

Ilnomane 60K0BOM NMOBepXHOCTH KoHyca paBHa 10 cm®. Paguyc ocHoBa-
HUA KOHyca yBeJqHYuJau B 6 pas, a o0pa3yolyo yMeHbIIWIN B 4 pasa.
Haitaure niomaab G0KOBOH IOBEPXHOCTH IOJYUYHBINErocs Konyca. Ot-
BeT JaiiTe B cM>.

Haiinure 3nauenue Beipaskenus 133log,, 113.

B 60K0BOI1 CTeHKe BHICOKOTO IHJIMHAPHYECKOro 0aKa y caMoro JHa 3a-
Kpennéx KpaH. ITocie ero oTKpeITUA BOJa HAYMHAET BLITEKATh U3 Gaka,
IIpH 3TOM BBICOTA CTOJ0a BOJLI B HEM, BEIPAXKEHHAA B METPax, MeHseTcA
mo 3akouy H (t) =at? +bt+H,, rne H,=4 M — HayaJbHbI{ ypOBeHb BO-

1
IbI, a M/MHE?, ¥ b=—-< M/MHH — IIOCTOSIHHBIEe, { — BpeMs B MU-
5

=1
400

n5.9
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11.

12.

HyTaX, IpouleAlliee C MOMEHTA OTKPLITHA KpaHa. B Teyenme KaKoro Bpe-
MeHH Boja OyaeT BbITeKaTh U3 6aka? OTBeT IpuUBegUTE B MHUHYTAX.

ITosoBMHY BpeMEHH, 3aTPAUYEHHOTO Ha JOPOr'y, aBTOMOOHJIbL e€XaJl CO CKO-
poctbr0 90 KM/4, a BTOpPYIO IIOJIOBUHY BPEMEHM — CO CKOPOCTLIO
60 xM/u. HaiinuTe cpefHION CKOPOCThL ABTOMOOUIIA HA IPOTSAMKEHHUH BCe-
ro nytu. OTBeT faiiTe B KM/ 4. '

Haiiaure Touky MUHEMyMa GYHKIUH Yy = (3Jc2 —21x+ 21)e“‘21 .



3.

AUMATHOCTUYECKAA PABOTA N2 6

BonsHOMY mponucaH Kypc JIEKApPCTBA, KOTOpOe HYMKHO IPHHHUMATH IO
250 Mr gBa pa3a B JeHb B TeueHHe 7 gHeil. B ogHOM ymaKoBKe JeKapcTBa
cogepxutca 10 rabaerox mo 125 mr. Kakoe HanMeHblIee KOJHUYECTBO
YIIAKOBOK IIOHAIOOUTCA HA BECh KYPC JIeYeHUs1?

Ha pmarpaMMe nmoxkasaHO YHCJIO 3alIpocoB co cjoBoM EI'DQ, caenanabIx
Ha HEKOTOPOM IIOMCKOBOM CaiTe BO BCe MeCHIILI C SHBApA MO JeKabpn
2009. ropa. ITo ropusoHTaN N YKAa3bBIBAIOTCHA MECANBI, II0 BEPTHKAINA —
YHCJ0 3aIIPOCOB 3a JaHHBIA MecaAn. Omnpegeaure mo guarpaMme, BO
CKOJIBKO pa3 MaKCHMAJbHOE MECAYHOE YHCJO 3alpPOCOB MPEBHIIIAIO
MHHHMAJIbHOE MeCAYHOEe YHCJIO 3anpocoB co caoBoM EI'D B 2009 roay.

5000000

4000000

3000000

2000000

1000000

AHB (QeB map anp Maii HWIOH HIOJI 4B CEH OKT HOA JeK

Hatigute nnomans rpanenun ABCD.

HajiiguTe BepOATHOCTE TOTrO, YTO NPH OPOCAHMH JBYX KyOMKOB Ha Kaik-
JIOM BHIIafeT MeHee 4 OYKOB.

Pemure ypaBHeRue 5% = 0,04.
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9.

10.

11-

12.

Xopasl AB u CD okpysxHOCTH mepecekaioTcsa B Touke M. Haiignre MA,
eciu MB=12, MC =16, MD =86.

Ha pucynke nsobpaxeHsl rpaduk PpyHKOuu y = f(x) 1 KacaTeapHas K
HeMy B TouKe ¢ abcmuccoit x,. Haligure 3HaueHmne mpoussoaHoil f(x) B
TOYKeE X.

v4

At

[ xo 0o 1
AN |

Ry

_——P—“/

Konyc m nmuaueAp uMeroT obmiee OCHOBaHME M OGLIYIO BHICOTY (KOHYC
BIINCAH B HUUIWHAD). Beruncinre 06b€M mMUIMHAPA, ecaun 00HEM KOHYyCA
paBeH 57.

Hajigure 3HaueHne BRIpAYKeHUA 386 tg% sin% .

Bpemsa monéra msiua, GpOIIEHHOro HmOJ YIJIOM O K ILJIOCKOI TOPHM30H-

TAJIBHOM NOBEPXHOCTH 3€MJIM, MOMKHO HOCYUHTAThL mo QopmyJe

2v, sina

t (c). IIpu KakKoM HaMMEHLIIEM 3HA4YEeHHM yria (B rpagaycax)

BpeMA B roJyére O6yaeT He MeHbIIe 2,5 ceKyHAbI, ecJIM Ma4 GpocaioT ¢ Ha-
YaJILHOHM CKOPOCTBIO Uy = 25 M/c? YCcKopeHue CBOOOJHOrO MageHus £ CUH-
TaTh paBHEEIM 10 M/c?.

IIepBy10 MOJIOBHHY TPACCHI ABTOMOOHJIL MPOEXaJ cO CKOPOCThIO 90 Km/u,

a BTOPYI0O — cO0 cKopocThio 60 xM/4. Haiigure cpegHIOI0 CKOPOCTE aBTO-
MOOMJIA HA MPOTAKEHNH Beero nyTu. OTBeT JaiiTe B KM/4.

. 54 .
Haiinure nanbonbmee 3HadYeHne GYHKIHU y = — x + 6sinx + 13 Ha oT-
T

5T
e3ke | ——; 0.
’ [6 }



NOOArOTOBKA K YACTMU 2
Er3 NO MATEMATMUKE




Jna sanmucu pemieHuit M oTBeTOB Ha 3ajaHuA 13—-19 mucnonnsyiiTe 6JaHK OTBETOB
Ne 2. 3anumuTe cHAYAJa HOMED BBINOJHsIeMoro 3agasud (15, 16 u T.4.), a 3aTeM moaHOE
000CHOBaHHOE pellleHue U OTBET.



AMATHOCTUYECKASl PABOTA Ne 7

13. a)Pemure ypaBaenue 3 sin®x + 5sinx +2=0.
s
6) HaitiuTe BCe KOPHH 3TOr0 YPaBHeHHA, IPUHAJJIeKAIIe IPOMEXKYTKY [E’ 27:} .
14. [IuameTp OKPY>KHOCTH OCHOBaHMS OUIMHApa paseH 20, ofpasylomas IMUIMHADaA paBHa 28.

II1ocKOCTh IIepeceKaeT ero OCHOBaHMSA mo xopzaM AJuHE 12 u 16. PaccTosaue MeXAy 3TUMU
XopaaMu paBHO 2197 .

a) IlocTpoiiTe npsaMyIo mepecedeHnus 3TOH IIJIOCKOCTH C ILUIOCKOCTHIO, MPOXOAAINEH yepe3 gua-
MeTPhI OCHOBAHWH, IePIIEHANK VISIPHBIE 9THM XOpJaM,
6) HalignTe TaHreHC YIJIa MEeXAY 9TOM MJIOCKOCTHIO U MJIOCKOCTHIO OCHOBAHUA IIMJIMHAPA.
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2—(x—6)_1 <

15. Pemure HepaBeHCTBO ——<
5(x-6) -1

0,2.

16. Meguana AM u 6uccexktpuca CD npAMOYyToasLHOro TpeyroabEuka ABC ¢ mpsaMEIM yriaom B me-
pecekaoTcsa B Touke O.

CO AB
a) Jokaxkure, 4TO ——=——.
OD AD

6) Haiigure mironjaas TpeyroasEuka ABC, eciu CO=9, 0D = 5.
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17.

15-ro sHBaps IUIaHUPYETCA B3ATH KPeAUT B 0aHKe Ha 6 MecAIeB. Y CIOBHS eIo BO3BpaTa TaKOBBI:
— 1-ro unciia KaXXAOT0 MecALla JOJIr BO3pacTaeT Ha I" % II0 CPaBHEHHUIO ¢ KOHIOM IIPeAbIAymero
MecsdALa;

— ¢0 2-ro o 14-e 4HCJI0 KaKJOro MecsAIa He0O0X0AMMO BHIILIIATUTS YAaCTh AOJIra;

— 15-ro yncia KaKa0ro Mecsana JOJIT HOJKeH OBITh Ha OJHY U TY ¥Ke BeJIMYNHY MEHbIIIe JOJIra
Ha 15-e yncJio npegbIIyIIEro Mecsana.

W3BecTHO, 4TO 00Il1ad CyMMa JleHer, KOTOPYIO HYXHO BBIILIATHTH OAHKY 3a BECh CPOK KPeIHUTO-
BaHHU4A, Ha 7% OoJibliie, yeM cyMMa, B3sATasA B Kpeaur. Halgure r.

18-

Haiizure Bce 3HaUeHNA IIapaMeTpa a, IPU KaXK0M U3 KOTOPHIX YPaBHEHHUE
lx—a*+4a-2|+|x-a*+2a+3/=2a-5
HMeeT XOTsA ObI ONMH KOpeHb Ha oTpe3ke [5; 23].
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k n
19. Haiigure Bce naphl HaTYpPaJIbHBIX YHcea k < 7, YAOBJIETBOPAIOIHE YPABHEHHIO (\/; ) = (JE ) .
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AUArHOCTUUYECKAS PABOTA Ne¢ 8

2 2
13. a)Pemmure ypasrenue 2°" *+27° " =3.

3n
6) HaitauTre Bce KOPHH 3TOTO yPaBHEHU S, IPUHAAJIeXKaI[He IDOMEKYTKY (?; 31:) .

14. B npaBuibHOI mecTHyroabHoi npusme ABCDEFA B,C, D, E F, cTOPOHB OCHOBAaHHSA PaBHHI J,

a 6okoBbBIe péOpa paBHbI 11.
a) ITocTpoiiTe ceyeHre NPU3MBI IIJIOCKOCThBIO, TpoxoAsamei yuepe3a Touku C, A, u F,.
6) Haiigure paccrosiaue ot Touku C fo npamoit A, F;.
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15.

Pemure HepaBeHcTBO 2° +3-277 <4,

16.

B pasuoGenpenHoM TpeyronabHuke ABC ¢ ocuoBanunem AC nposegena 6uccekrpuca AD. U3 Tou-
ku D napajjelbHO OCHOBAaHUIO IIPOBE/ieHa ITPAMAas, epeceKalomias cTopony AB B Touke K.

a) JlokaXxuTe, 4TO Tpeyroabuuk AKD — paBHOOe I pEHHLIH.

6) Haiigure niuny orpeska AD, ecin AC = 5, AB = BC = 20.

112




17. B asyx ob6iacTax ects no 50 paboumnx, KaXX AL A3 KOTOPLIX I'OTOB TPYyAUThes 1o 10 yacoB B cy-
TKY Ha A00RIYe aJIOMHUHMS WIH HHKeAs. B mepBo# objacTtu oguH paboumii 3a yac moObIBaeT
0,2 kr amromunus win 0,1 Kr aukens. Bo BTopoii 061acTH I JOOBIYM X KT aJIIOMUHHUA B IeHb
TpebyeTcsa x° 4eOBEKO-4ACOB TPYZAA, a A JOOBIYM y KI HHKeJA B IeHb TpebyeTca y° desoBe-

KO0-4acoB TDyJa.

O6e o6siacTi TOCTABAAIOT AOOBITHINM MeTAJJI HA 3aBOJ, TAe AJA HYKJ IPOMBINIJIEHHOCTH IIPOU3-
BOJAUTCSA CILJIaB QJIIOMUHUA ¥ HUKEJS, B KOTOPOM HA 3 KI' AJIIOMUHUSA IPUXOTUTCA 1 K HUKeJIA.
IIpu aToM 061acTH JOroBapHBAIOTCA MEKAY cOOOM BeCTH LOOBIUY METAJIOB TaK, YTOOHI 3aBO
MOT' IIPOM3BeCTH HauboJibmiee KoJIMUeCTBO cmiiaBa. CKOABKO KMJIOIPDAMMOB CILIABA IIPH TaKHUX
YCJIOBHAX €KeTHEBHO CMOYKET IIPOU3BECTH 3aBOJ ?

18. Haiinqure Bce 3HAYEHUSA @, IPH KAXK/OM U3 KOTODBIX ypaBHEHUE
2
a® +7|x+1|+5Vx* +2x+5 =2a+3|x-4a+]

UMeeT XOTs OBl OOWH KOpPEHb.

113



19. J[lecaTuyHad 3aIUCh HATYPAJIBHOTO YHCJA NI ZOJIYKHA COCTOATH U3 Pa3/INYHLIX (He MeHee ABYX)
nudp 0AHOIH YETHOCTH, & CAMO OHO JOJKHO OBITH KBaJApaToM IeJioro uucaa. Haigure Bce Ta- -
KHe n.
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3AQAMA 13

MomgroroBuTenbHbIe 3afaHMA

1. a) Pemmure ypaBHeHHE 4sin®x-3sinx+2cos2x+1=0.
6) Haitiaure Bce KOPHM 3TOT0 yPABHEHU A, IPUHAAJIEKAII[e IPOMEKYTKY [—n; O] .
2. a) Pemure ypaBHeHUE 2 + 1 4=0.

tg? (x+ 51t) sin(x —511:) -

N[

.
k4

[N

6) HaiinuTe Bce KOPHM 9TOrO YyPAaBHEHU A, IPHHALJIEKAIINE IPOMEIKYTKY {—
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5

3.  a)Pemmnure ypaBHenne tgix———=— 4 7=
sin(4,5m-x)

0.

6) Haigure BCe KOPHH 9TOTO YPABHEHUA, IPUHA/IEKAIIHE IPOMEKYTKY [11; 2n].

4. a) Pemure ypaBaeHue 3cos2x +4 = 5sin(x —3?“) .

6) Halizure Bce KOPHU 9TOr0 ypaBHEHM A, IPUHA JIEKAII e IIDOMEXKYTKY {—%; Ttil .

116









T

5 +1=0.
COS X COsXx

9. a) Pemnte ypaBHEeHHE

6) HaiizuTe Bce KOPHHU 3TOTO ypaBHEHN, IPHHA/IEKAIINE IPOMEKYTKY [-3m; —x].

10. a)Pemnre ypaBHEeHHE (tgx + \/5)(2cosx - 1) =0.

6) Haiigure Bce KOPHH 3TOro ypaBHEHHU A, YAOBJIETBOPAIOIIIHE HEPABEHCTRBY sin x > 0.
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11. a) Pemure ypaBuenue (tgx—l)(x/ésinx+1) =0.

6) Haiinure Bce KOpHU 3TOr0 ypaBHEeHUA, YAOBJIETBOPAIOIIIEe HEPABEHCTBY €OS X < 0.

12. a)Pemure ypaBHeHue 3cos’ x-4sinx+4=0.

51
0) HaiimuTe Bce KOPHU 3TOr0 YpaBHEeHUS, IDHUHAJJIEIKAITAE IPOMEKYTKY [—?; n} .
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13. a)Pemure ypaBHeHUE J2sin®x=sinx.

6) Haiigure BCe KOPHH 9TOr0 YpaBHEHH, YAOBACTBOPAIONIME HEPAaBEHCTBY cos X < 0.

14. a) Pemure ypasuenne 2cos’x +v/3cosx=0.

6) Hadigure Bce KOpHH 3TOro ypaBHEHH, VIOBJIETBOPAIOIINE HEPABEHCTRY sin x < 0.
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15. a)Pemure ypasrerue 2cos2x-12cosx+7=0.

6) HaiiguTe Bce KOPHH 9TOr0 ypaBHEHUA, OPUHALJIEXKaIe MPDOMEKYTKY l:—n; %J .

3aueTHble 3apaHUA

1. a) Pemure ypaBuenue 8sin® x+2sinx-3=0.

6) HaiiagnTe Bce KOPHHU 3TOr0 ypaBHEHUA, IPHHAAJIEKAIIIME IDOMEKYTKY [O; n] .

122



2cos’ x+3cos’ x+cosx _
2. a) Pemiure ypaBHEeHUE =0.

Jetgx

T
0) Haitnure BCe KOPHH 3TOr0 ypaBHeHUSA, IPHHAAJIEMKaIINe IIPOMEXKYTKY [—27‘; ‘E} .

2sin’ x +sin®x —sinx
3. a) Pemmnre ypasaenne =0.

tgx

6) Harinure Bce KopHH 3TOTO YPaBHEHHS, IPUHAJIEAKAIIINE IDOMEKYTKY [Zn; 72—n .
|
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-9 L17-0.

4. a)Pemmure ypaBHeHue
tg°x sinx

6) Haitgure Bce KOpHH 5TOrO YPaBHEHN S, IPHHAMJIEKALIHE IPOMEKYTKY [—173; - 21;]
2 .

tglx—tgx

0.
J-sinx

5. a) Pemure ypaBHeHHE

0) HaiinuTe Bce KOPHH 9TOro ypaBHEeHU s, IPHHALJIEKaAEe IPOMEXYTKY [n; %il .
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3
x—ctgx
6. a) Pemute ypaBHEHHE ctg'x_ctgx _ 0.
Jeosx

L
6) Haiigure Bce KODHY 9TOT0 yPaBHEHHU s, IPHHAJJIeKAN[e TPOMEXYTKY [—2n; —E} .

10

— —+3=0.
sin- X sinx

7. a) Pemnture ypaBueHHNe

6) HailiauTe Bce KOPHY 9TOI'0 YPaBHEHU A, IPUHAJIEIKAII[ME IIPOMEXKYTKY [__5_15; n} .
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6cos® x+5cosx+1
8. a) Pemmure ypaBHeHUE =0.

«/sinx

6) HaiiguTe BCce KOPHU 3TOr0 ypaBHEHUA, IPUHAJIEKALI[He IDOMEKYTHKY [3n; 9_21r .

J

6sin® x —sin® x—sinx _ 0
9. a) Penture ypaBHeHHE \/ti =0.
gx

s
6) HaiizuTe Bce KOPHH 3TOr0 ypaBHEHM A, IPUHAJUIEXK AN IPOMEXKYTKY {—n; —2-} .
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10. a) Pemnre ypaBHeHHe 3cos2x+5sinx+1=0.

. n. 3=n
0) HaiiaguTre Bce KOPHH 9TOr0 YPaBHEHHUA, IPUHALJIEKAII[HE IPOMEKYTKY ——E-; > |
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3A0AYA 14

MoaroroBuTenbHbie 3agaHus

1. IInomaznws 60KOBOI MOBEPXHOCTH IPABHUIILHON YeTHIPEXYTOJLHON mupaMuael SABCD pasra 108,
a IJIOIAaAb MOJIHOM IIOBEPXHOCTH 3TOM MUpaMU/AbI paBHa 144.

a) IlocTpoiiTe npAMyIo nlepeceyeHns I0CKOCTA SAC U MIOCKOCTH, IPOXOAAIIeil yepes Bepiiu-
HY S 3T0# THPaMHUIbI, CEPEeINHY CTOPOHBI AB H IIEHTDP OCHOBAHHUA.
6) HaiiguTe miomans cedeHUsa IUPaMHUIbI IITocKocThIO SAC.

2. IInomaab OCHOBaHUS NMPaBUJILHOHN 4eThIPEXYrojbHOM nupamuakl SABCD pasHa 64.

a) ITocTpoiiTe npsimyio nepeceueHusa MIOCKOCTH SAC H ILJIOCKOCTH, IPOXOAAIEH Yyepe3 BepIIIu-
HY S 9T0Ii MUpPaMHU/Ibl, CEPEIHHY CTOPOHBI AB H IIeHTP OCHOBaHHA.

6) HaiiguTte nomiaib 60KOBOM ITOBEPXHOCTH 3TOM IIMPAMHUBI, €CJIH ILJIOIaAb CeUeHU S ITHPaMH-
bl IockocThio SAC paBHa 64.
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JquaMeTp OKPY’KHOCTH OCHOBaHHS IUIMHApa paBeH 26, obpasyiomaA nuiuHApa paBHa 21.

IInockocTh mepeceKaeT ero OCHOBaHUA NO xopzaMm ajauHbl 24 1 10, PaccTosnne Mexay sTUMH
xopzaMu paBHO V730 .

a) ITocTpoiiTe IPAMYIO IIepeceYeHUA 3TOH IJIOCKOCTH € ILJIOCKOCTBHIO, IPOXOAAMeHd depes Aua-
MeTpbl OCHOBAaHMH, IEpHEeHAUKYJIADHEIE 3THM XOpAaM.

6) HaiiaguTe yroy Mexay aTOiH MJIOCKOCTBIO H IJIOCKOCTHIO OCHOBAHUSA IJIMHApPA.

Hana npaBuibHasA 4YeTHIPEXyroiabHasa nupamuaa MABCD, pé6pa oCHOBaHMS KOTOPOH paBHEI

5v2. Touxa L — cepenuna pebpa M B. Tanreuc yria Mmexxay npaMbeiMu DM u AL paBeH J2.

a) IIycts O — meHTp OCHOBaHHUA NMHUpPAaMHUABL. JJoKakuTe, yto npsmble AO u LO nepneHAuKY-
JISIPHBI.

6) HaiinuTe BRICOTY ZAHHOM THPAMHUAEL.
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5. B npaBunbpHO# TpeyrouasHoi npusme ABCA,B,C, Bce pédpa paBHHI 1.

a) ITocTpoiiTe IPAMYIO IepecedYeHud MJI0CKoCTH ABB, U ILIOCKOCTH, IPOXOAAINEH Yyeped TOUKH
C, C, nepueHAuKyJIAPHO miockocTu ACC,.
6) HaiiguTe KOCHHYC yria MexKay IpamMbiMu AB, u BC,.

6. B npasusbHO# TpeyroapHoi nupamuge SABC ¢ BepiuinHoO# S, Bce pébpa KOTOpO#i paBHEI 4, TOY-
kKa N — cepenuna pebpa AC, Touka O — IIeHTP OCHOBAHHS IIUPaMUAbI, TOYKA P 1eUT OTpe3oK
SO B orHOImIEHNUH 3:1, CUUTAA OT BEPIUINHEI THPAMHHI.

a) okaxxure, uro npamasa NP nepueHauKyasapHa npamoit BS.
0) HaiiguTe paccTosHue oT ToukKHu B 10 npamoit NP,
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7. B npasunnHO# TpeyroabsHoi nupamMuge SABC ¢ BepmiuHOI S, Bce pé6pa KOTOpoi paBHHI 2, TOU-
Ka M — cepeauna pebpa AB, Touka O — HeHTP OCHOBaHWA NMPaMHUALI, TOUKa F NeJHUT 0Tpe3oK
SO B orHOmeHNH 3 : 1, cUNTAA OT BepUIMHBI INPAMHUIEI.

a) okaxkure, yro npamas MF nepneHAuKyasipHa npamoit SC.
6) Haiigure yroa mexay miockoctbio M BF u iockocTsio ABC.

8. B npaBuabHOM mecTHyroabHoi nupamuge SABCDEF 60koBble pEOpa paBHBEI 2, 8 CTOPOHBI OC-
HoBaHUA — 1,
a) [JoKkasKkuTe, 4TO IJIOCKOCTD, IPOXOAAILAs yepe3 BepIINAY S U cepeguHbl pébep AF u CD, nep-
MEeHANKYJIADHA IJIOCKOCTH OCHOBAHMSA,
6) Haiignre kocuuyc yria Mexxay npsamoid AC u njiockocThio SAF.
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9. OcHoBaHHe IPAMOI YeTnIpéxyroasHON npusmul ABCDA,B,C,D, — npsaMmoyroabHEK ABCD, B
KoTopoM AB =12, AD = /31 . Paccroanue mexay npameimu AC u B, D, paBHo 5.

a) Iloctpoiire npaMyIo nepecedernns miaockoctTu BB,;D,D ¢ I10CKOCTHIO, poxoAsel Yepes Tou-
Ky D nepuneHAUKyJIApHO npAMoiit BD;. ' ‘

6) Haiignre KOCHHYC YTJia MeXKIY ILIOCKOCTBIO, IPOXOoxAmieit yepe3 ToUKy D neprneHAUKYJISAPHO
npamoii BD,, ¥ INIOCKOCTBHIO OCHOBAHHS IIPU3MEI.

10. [aun xky6 ABCDA,B,C,D,.

a) [TocTpoiiTe ceuenue KybHa IJIOCKOCTHIO, IPOXOAAIeii yeped Touku A, Bu C,.
6) Haitgure yros Mexxay npamoit AC, u miockoctbsio BCC,.
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11. OcHoBaHHMeM mpaMoiH TpeyroibHOA npuaMel ABCA,B,C, aBnsaercs paBHOOeAPEeHHBIH TPEYyroJb-
auk ABC, B Koropom AB = BC = 20, AC = 32. BoxkoBoe pe6po npuamul paBao 24. Touka P npu-
HagJIexxur pebpy BB,, npuuém BP : PB,=1:3.

a) ITocTpoiiTe ceueHne MPU3MHI ILJIOCKOCTHIO, IPOXosamieil yepe3 TOUKyY P nepmneEaukyasapHo AC.
6) Haitigure TaHreHc yria Mexay mwiockoctamu A, B,C, u ACP.

12. OcHoBanme mpAMO# 4eTHIpEXyroabHO#H npusmul ABCDA;B,C,D, — npamoyroisuuk ABCD, B
KoTropoM AB=5,AD = J11 . Paccrosnue Mexay npamuimu AC u B, D, pasuo 12.

a) IlocTpoiitTe npsamMyo mepecedeHHA IIockocTH BB,DD, ¢ mI0OCKOCTHIO, IPOXOAAIIEH yepes
TouKy D mepneHauKyasapHO npamoi BD,.

6) HaiiguTe TaHreHC yrjla MeXAY IUIOCKOCTHIO, HPOXOAAIIell uepe3 TOuKy D mepneHANKYJISIPHO
npamMoi BD,, 4 ILI0CKOCTHIO OCHOBaHHUSA OPU3MBI.
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13. B npaBuibHOIl TpeyrogapHo nupamuzse SABC ¢ BepHInHO#H S, Bce pébpa KoTOopoii paBHEI 6, TOU-
Ka M — cepexunra pebpa BC, Touka O — OeHTp OCHOBAHHA MUPAMHJbI, TOYKA F JNEJIUT OTPE3OK
SO B oTHOHmIEeHNH 1 : 2, cunTas OT BEepUINHBI MTHPAMHMIbI.

a) ITocTpoiiTe npAMyI0 nepeceueHusa MaIockocTu MCF ¢ miocKocThio, IPOXOAAIIEH YePe3 TOUKY
M neprneHIUKYyJIApHO Ipsamoii BC.
0) Haiigure yroa Mmexay niockoctbio MCF u niockoctbio ABC.

14. B npaBuabHO# 4eThHIPEXyroybHOi nupamuge SABCD c BepuinHOH S CTOpOHA OCHOBaHUA paBHa

8. Touka L — cepexnuna pebpa SC. Taureunc yria Mmexxay npAaMeiMu BL u SA paBeH 2 % .

a) [Iycte O — 1eHTp ocHOBaBuA nupamuibl. Jflokaxkure, uro npameie BO u LO nepneHAuKY-
JIAPHEL.

6) Haitaure nioimaas NOBePXHOCTH TUPAMUIbI.
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15-

Pe6po SA nupamuas SABC neprneHIANKYJIAPHO MJIOCKOCTH ocHOBaHMA ABC.

a) ITocTpoiiTe NpaAMYI0 NepeceyeHuA IJIOCKOCTH, IIPOXOAAIIeil uepe3 cepegnHbI pebep AB, AC u
SA, ¥ ILIOCKOCTH, IIPOXOAAIIeH yepes cepeauny pebpa BC u nepneHIUKYJIAPHOMN eMy.

6) Haiigure paccTosgHHe OT BepIIHMHBLI A 0 3TOM IJIOCKOCTH, eclii SA = 2\/5 ,AB = AC = 10,
BC=45.

3aueTHble 3agaHMA

B nupamuae SABC nu3BecTHHI JJIuHbBI pedep: AB=AC=SB=SC=10,BC=SA=12.

a) [locTpoiiTe ceueHre MUpaMubl IVIOCKOCTRIO, IIPOXOAAINeil uepea cepenuny pe6pa BC u nep-
OeHAUKYJIAPHOH eMy.
6) Haiignre paccTosiHue Mexxay npamMeimu SA u BC.
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2. OcHOBaHUeM IPAMOU TpeyrosbHOH npuambl ABCA,B,C, ABasieTca paBHOOeAPEHHKIH TPEyroJb-
HUK ABC, B KoTopoM AB = BC = 10, AC = 16. BokoBoe pe6po npu3Mbl pasHO 24. Touka P — ce-
penuHa pebpa BB,.

a) ITocTpoiiTe ceuenre MPU3MEI ILJIOCKOCTBIO, IPOXOAAIIeH yepes TouKy P nepuneaauKyasapHo AC.
6) Haiijure Tanresc yria Mmexay miockocramu A,B,C, u ACP. '

3. [dauky6ABCDA,B,C.D,.

a) Hokaxure, uTo nupamasa B, D neprneHAUKyaAapHa iockocTu A, BC,.
6) Haiigure yron mexxay miaockocramu AB,C, u A, B,C.
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4. B nopamoyroassoM napainenenunese ABCDA,B,C,D, n3BecTHH JInHEBI pebep: AA, =5, AB = 12,
AD = 8. Touka K — cepenuna pebpa C,D;.
a) ITocTpoiiTe IpAMYIO IepeceUYeHUA II0CKOCTH AA; K ¢ HJIOCKOCTBIO, IPOXOAdAIIell uepes TOUKY
B nepuneHguKyaspHo opamoi AK.
6) HaliiuTe TaHreHC yria MeKy 9TOH IJIOCKOCTBIO U ILJIOCKOCcThi0 ABC.

5. B npasuiabHOi# TpeyroasHo# npusme ABCA,B,;C, pe6po ocHoBauua AB = 83 , @ OOKOBOe pebpo
AA, =T,
a) ITocTpoiiTe ceuenne MUPAMHUALI ILJIOCKOCTHIO, IIPOXOAAIIEH yepes cepeguny pedpa BC u nep-
MeHAUKYJIAPHOH eMy.
6) Haiigure Taunrenc yria Mmexxkay miaockoctamu BCA; u BB,C,.
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8. B npaBusnnHO# TpeyroawsHoi npusMme ABCA,B,C, pe6po ocHoBaHua AB = 7\/5 , a O0KOBOe pebpo
AA, =8.
a) IlocTpoiitTe ceueHENe NUPaMUABI MJIOCKOCTRIO, IPOXOAAINel uepes cepeaury pebpa BC u nep-
NEeHAUKYJIAPHOH’ eMy.
6) Haiiagure TaHreHC yriaa Mexxay miaockoctamu BCA, n BB,C,.

9. Ha pebpe AA, npamoyroabHOro napasuaenenunega ABCDA,B,C,D; B3saTta Touka E Tak, 4TO
AE:EA=3:1. Toura T — cepeamnna pebpa B,C,. U3BecTHO, uTO AB = 2.2, AD =6, AA, =8.
a) ITocTpoiiTe ceuenne napajienenuneaa jaockocTsio ETD,.
6) Haiigure yros mexay nimockocteio ET D, u niaockoctsio A,B,C,.
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10. Peb6po SA nupamugsl SABC HepneHANKYJIAPHO NJIOCKOCTH ocHOBaHuA ABC.
a) IlocTpoiiTe npaAMyI0 epeceyeHu IMJIOCKOCTH, IPOXoAsame yepea cepeaunnl pedep AB, AC n
SA, ¥ ILIOCKOCTH, IPOXoAAINe yepes cepeAUHy pebpa BC 1 nepneHAUKYJIADPHOMN eMy.
6) HaliguTe paccToAHME OT BepIIMHBI A [0 9TOM ILIOCKOCTH, ecau SA = \/5 , AB = AC = 5,
BC=2\5.
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3A0AMA 15

MoarorosurenbHblie 3agaHuA

2x% —8x
1. Pemnre HepaBeHCTBO 7 <x
x p—

2. Pemwure HepaBeHCTBO 1+logs(4—x)<log, (16 - xz) .
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0 26.

3. PemwuTe HEPABEHCTBO X +
x+6

4. Pemure HepaBeHCTBO 9% -9" 24+ 97! 5511,
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5. Pemmure HepaBeHCTBO 4°° ~71.2"°+7<0.

> +— 3 <0
x°-12x+35 x*-17x+70

6. PemuTe HepaBeHCTBO
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7. Pemmure HepaBencTBo 2271 —7.2*1 1 5<0.

2—. —
x°—-2x 1+ 2 <x

8. Peirnre HepaBeHCTBO <
x—-2 x-3
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9. Pemwnre HepaBeHcTBO4" —12-2°+322>0.

10. PemuTe HepaBeHCTBO log (x—2)-log (x+2)<0.
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24 +2x — x*°
Br 14

16

11. Pemure HepaBeHCcTBO log >1.

12. Pemure HepaBeHCTBO 47 —17-2°+4<0.
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15. Pemure HepasercTso log,  (x+2)-log,,,(83-x)<0.

3aueTtHble 3afaHMA

1. Pemmure HEPaBEHCTBO /X +4,2 + ———> g .
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2. PemuTe HepaBencTBO 92 -37-3"2+30<0.

2
28x° +2x-10 <

3. Pemure HepaBeHCTBO x° +6x% + 5
x —

2.
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4. Pemwure HepaBeHCTBOlog, , (x2 -12x+ 36) <0.

1
5. Pemure HepasencTro log, l+ log, (x®+3x-9)< log, (xz +3x +;—10).
o
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283\:2+5x—30<
x-6 B

5.

6. Pemmwure HepaBeHCTBO Xx° +5x° +

7.  Pemmure nepasencrso logp, , (x +1) +log, (x+1)° <22.
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8.  Pemmre Hepasenctso (log, (x+4,2)+2)(log,(x+4,2)-3)20.

x+2
(x-5)’

9. Pemure HepaBeHCTBO log, >-4.
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10. Pemmure HepaBeHcTBO log , . . .. (9-x)20.
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3A0AMHA 16

MoprorosurensHsie 3apaHua

JlBe OKPYXHOCTH IepecekaloTcs B Toukax A u B. U3 touku C, Jexalled Ha OPOAONKEHUU OT-
peska AB 3a Touky B, npoBeaeHsl KacaTeabHas CK K IepBOiil OKDY’KHOCTH, He rnepeceKamwInas
BTOPYIO OKPYXKHOCTB, U KacarejbHasi CT Ko BTOpO#i OKPY’KHOCTH, HE IePECEKAIOIIAs IEPBYIO OK-
pysxHOCTh (K u T — Touku kacanus). IIpsamas, IpoxoAaIas yepes HeHTPHI OKPYKHOCTeH, I1epe-
cexaet nyry AK B nepBoii OKpy»xkHOCTH B Touke P, a nyry ATB BTOPO# OKPYKHOCTH — B TOuKe H.
a) lloxkaxkure, uto CT = CK.

6) Haitnure niuny orpeska KT, eciu CT =1, a cymma ayr KPu TH paBHa 60°,

JlBe Kacalolecs BHEIITHNM 00pa3oM B ToOUKe K OKPY’KHOCTH, PaAHyC OOHOH U3 KOTOPBIX BABOE
60JIbIlIe paguyca APYroi, BIMCAHbI B YroJ ¢ BepurnHoil A. O6Iasa KacaTeJibHAA K 3TUM OKPYK-
HOCTAM, NIpOXojAlnan uepes Touky K, mepecekaeT CTOpOHEB! yriyia B Toukax Bu C.

a) lokaxmure, uro AB = AC.
0) Haiigure paguyc oKpyXKHOCTH, OITMCAHHOM 0K0JIO TpeyroasHuka ABC, eciu AB= \/5 .
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I[TonyoKpyKHOCTH paguyca %, meHTp O KOTOpOoit JeKUT Ha runoreHyse AC NpAMOYTOJbHOTO

tpeyronbHuka ABC, kacaercs ero katetoB AB u BC B Touxkax P 1 ) COOTBETCTBEHHO.

a) Hoxkakure, uro TpeyroiabHUKN APO u OQC nono0HEI.

J5

6) Haitnure nuomanse Tpeyroabuuxa ABC, ecan OA = 3

—,

YeTblpe OKPYsKHOCTH, IIOCTPOEHHBIE KAaK HA AMaMeTpPaX HA CTOPOHAX BBHIMYKJIOIO YeThIPEX-
yroabHUKa ABCD, uMeroT 0611yI0 TOUKY, JIeXKalllyI0 BHYTPH YeTHIPEXYTOJbHUKA.

a) Moxaskure, 94TO AUATOHAIH YETHIDEXyroabHuKa ABCD nepnesguKyasipHEIL.
6) Haiinure nuomans yeTulpéxyroabunka ABCD, ecau anuna auaronaan AC pasHa \/E , a OT-
pesKH, COeJUHSAIONINE CepefUHBI IPOTHBONOJIOKHBIX CTOPOH, IIePIeHANKYIAPHEI.
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Paauyc oKpy»KHOCTH, OMMCAHHON 0K0JIO TpeyroJbanKka ABC, paseH 12, a e€ 1leHTp HAXOAUTCA B
Touke O. lleETpaMu OoKpy KHOCTei, OMMCAHHLIX OKOJIO TPpeyronbHUKOB AOB, BOC u COA, aB-
asrored ToUKHA Oy, O, 1 O

a) Hoxraskure, uro Touka O sABJIAETCA IEHTPOM BIIMCAHHONH OKPYIKHOCTH TpeyroasHuka 0,0,0;.
6) Haiignre paguyc BoucaEHO# OKpyKHOCTH TpeyroasbHuKa 0,0,0;.

Bre npamoyroabHoro Tpeyroasauka ABC Ha ero katerax AC u BC noctpoens! kBagpatel ACDE
u BCFG. Ilpomonsxenne meaguansl CM tpeyroasanka ABC nepecekaer npamyio DF B Touke N.

a) Hoxaxkure, uro CN siBiAeTcs BeICOTOH TpeyroasHuKa CDF.
6) Haitagure orpe3ok CN, ecimn AC =1, BC =4,
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7. B rpeyroabaunke ABC uaBecTHO, 4To AB = BC = 4. Mengnana AM pasHa 3.

a) Jokaxmure, uro yroa AM B Tynoii.
6) Haiigure orpeaok AC.

8. Cropouna BC napaJjuienorpamma ABCD BaBoe 6oublie cTopoubl AB. BucceKTpHCh! yrioB A u B
nepecekaroT npsamyio CD B toukax M u N.

a) [lokaxxuTte, uro MD =CN. -
6) Haiinure cTopoHBI NapaJjuiesiorpamMmma, eciu MN = 12.
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9. Tpanenusa BnucaHa B OKPYKHOCTD.

a) Jokakure, 4TO Tpamnelusa paBHOOepeHHA.
6) HaiignTe BHICOTY TpaIeIuu, eCJIM eé OCHOBaHUA paBHEI 14 1 40, a paguyc OKpYy»KHOCTH paBeH 25.

10. a) [loxakuTe, 4YTO BBLICOTA, ONMYLIEHHAA HA THUIIOTEHY3Y IIPAMOYTOJBHOTO TPEYTOJbHUKA, TEJUT
TPEYTOoJLHUK Ha ABa HOJO0HEIX TPEYTOJLHUKA.

6) Haiinure BHICOTY NPAMOYTOJBHOTO TPEYTOJbHHKA, ONYIIEHHYI0 Ha THIOTEHY3y, €CJIH H3-
BECTHO, YTO OCHOBAHHE 3TOI BBICOTHI JEJIUT TMIIOTEHY3y Ha OTPE3KH, paBHbIe 1 u 4.
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11. Ha croporHax AB u AC TpeyrogpHuKa ABC pacnosio:kedsl TOUKH K B L cOOTBETCTBEHHO, IPUYEM
AK:KB=4:7TuAL:LC=3: 2. IIpamasa KL nepecekaet npojgojxeHue cTopoHsl BC B Touke M.

a) J[loka)xkuTe, 4TO OTHOLIEHMe ITonagei TpeyroibHNKOB AKL n ABC paBHo 12 : 55.
6) Haiianre orHomenune CM : BC.

12. Ha cropone AB tpeyroasanka ABC otmedennl Touku M u N Tak, uto AM = MN = NB. Yepes Tou-
K1 M u N npoBejieHbI IPsMEIe, apauieibabie BC, nepecekatomiue ctopoHy AC B Toukax E u F co-
OTBETCTBEHHO.

a) Hokaxkure, uTo TpeyroabHUKN AME, ANF u ABC nogo6HBI.
6) Haiigure nuomazas deTnipéxyroabuauxka EMNF, eciu niomaas Tpeyroabauka ABC paBHa 1.
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13. M3 ofHOIl TOYKH IIPOBEJEHEI K OKPYKHOCTH ABe KacaTelbHbIEe. [[JIMHA OMHOM H3 KAacaTeJIbHBIX
paBHa 12.

a) lokaskure, 4TO AJIMHA BTOPOH KacaTeJIbHOM TaKKe paBHa 12.
6) PaccToanue Mexy TouKaMu KacaHuA paBHO 14,4, Haiigure paguyc oKpy>XHOCTH.

14. Okxpy:xHOCTH pazuycoB 8 U 3 KacalTcA BHyTpeHHUM o6pasoM. VI3 neHTpa Gosbiiieil OKpYKHO-
CTH IIPOBeJieHa KacaTeJbHAs K MEHbIIeH OKPY>XKHOCTH.

a) [JokaxuTe, 4YTO pacCTOSAHHE OT TOYKH KacaHuA A0 IeHTpa GoJbinel OKPYKHOCTH PaBHO 4.
6) Haiigure paccTossiHHE OT 3TOM TOYKHU KACAHUS O TOYKH KACAaHUSA OKPYIKHOCTEMH.
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15.

OKpY/KHOCTb KacaeTcs CTOPOH yrJia ¢ BepimunHoi O B TouKkax A u B, Ha 3T0#1 OKpYXHOCTH BHYT-
pu Tpeyroasauka AOB B3saTa Touka C. Paccrosuus oT Touku C 1o npamerx AO u BO paBHBI co-
oTBeTcTBeHHO 8 M 18. '

a) Hokaxure, uto yribsl ABC u CAO paBHBI.
0) Haiinure paccrodaue ot Touku C 1o npamoir AB.

3aueTHble 3apaHMA
B npamoyronsaOM TpeyroasHuKe ABC kateTsl AB u AC paBHbI 4 u 3 coorBeTcTBeHHO. Touka D
menut runoreny3y BC nomosam.

a) [lokaskure, 4To TpeyrodbHUKu ABD u ACD paBHOOeqpeHHEBIE.
6) HaiiauTte paccToAHNe MeKAY IIEHTPAMH BIIMCAHHLIX OKPY KHOCTel TpeyroabHNKoB ABD u ACD.
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2.

Yrusl Ipy OAHOM U3 OCHOBaHUII Tpanenuu paBHeI 40° u 50°.

a) [lokaskuTe, YTO AJINHA OTPE3Ka, COeJUHSIOIEro cepeJUHbI OCHOBAHUM, paBHA IIOJYPa3HOCTH
OCHOBaHHH.

0) Haiigure OCHOBaHHUA Tpalleluy, ecJu CpeIHAs JUHUSA paBHA 4, a OTPe30K, COeJUHAIOIINI ce-
PesuHBLI OCHOBaHMM, paBeH 1.

OTpe3KkH, COeIUHAKINNE CePeAUHBl IIPOTHBOIOJOKHBIX CTOPOH BHIIIYKJIOTO UYEeTHIPEXYTOJBHU-
Ka, paBHBI MEXXAY CO0O0ii.

a) JlokaKkure, 4YTO CEPEJUHBI CTOPOH 3TOTO YETLIPEXYIOJIbHUKA 06pa3yIoT IPAMOYTOJBHUK.
6) HaiiguTe momaab 4eThIpEXyroJbHIKA, €CJIM ero AuaroHaau paBasl 8 u 12.
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a) JJoxakure, 9T0 B paBHOOeAPEHHOM Tpalenuy BHICOTA, OIIyIleHHAas M3 KOHIlA MEHBIIETO 0C-

4.
HOBAHHKS, OTCEKAaeT OT GOJIBLINEr0o OCHOBAHUA OTPE30K, PABHBIN CpeJHelH JINHUM Tpallelluu.
6) Inaronayss paBHObOe peHHOM Tpanenuu pasHa 10 u o6pasyer yroa 60° ¢ ocHoBanunem. Haitnu-
Te CPeAHION JHHHIO TPallelluH.

5. B tpeyroarauke ABC u3BecTHO, yTo AM — OHCCEKTpHCA.

a) JokaxKuTe, 4TO OTHOIIIEHHE MIEePIeHAUKYJISAPOB, ONMYINTeHHLIX Ha AM u3 touek B u C cooTBet-
CTBEHHO, paBHO BM : MC.
6) Haitnure AM, ecin AB =8, AC =6, £ BAC = 60°.
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B paBHOGegperHOM TpeyroabHuke ABC (AB = BC) us Touku B nposefeHa BeicoTa BE. Ha cto-
pose BC B3ara Touka D tak, utro BD : DC =1 : 4.

a) [lokaxxuTe, 4to miomaas TpeyroabHuka CDE B aBa pasa 60sbIie mIoaau TpeyroabHuka ABD.
6) B kaxkom otHotenun npsaman AD geaut BeicoTy BE tpeyroasanka ABC, cuutas OT BepIIUHEI B?

IIpamas, mapaJjijiejbHas CTOPOHE, AEJHUT IUIOIIaAb TPEYTrOJIbHUKA II0MOJIaM.

a) JlokaskuTe, UTO 3Ta HpAMaA AEJAT JBe JPYTHe CTOPOHBI TPEYTOJbHHKA B OTHOIIEHUH
J2+1:1 , CYUTAasA OT BEepPUINHBI.

6) Haitgure nnuHy OTpe3Ka STOH NPAMOMH, 3aKJIOUYEHHOTO MEXKJAY CTOPOHAMH TPEeyrojJbHHKA,
ecJI CTOPOHA TPEYToJbHUKA, [IapajljiebHasd 9TOM IpAMOM, paBHa 36.
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8. OKpY»HOCTh ¢ neHTpoM O KacaeTcs ABYX MapalleJbHBIX IpAMBIX. IIpoBefieHa KacaTeJbHAsA K
OKPYKHOCTH, IepEeCeKaloNiasa 3TH IPAMEIe B TouKax A u B.
a) Ioxakure, uro yroia AOB — npsamoii.
6) Haiigure pagunyc oKpyKHOCTH, ecan AO = 15, BO = 20.

9. B npAMOyrosLHOM TPEYroJbHUKE TOUKA KacaHWsS BIIMCAHHONH OKPYKHOCTH AEJHUT T'HIOTEHY3Y

HA OTPe3KH, paBHBLIe 5 1 12,

a) MokaxuTe, 4TO Pa3HOCTb KATETOB TPEyroJbLHUKA PABHA 7.
6) Haiigure KaTeTHl TpeyroJbHHKA.
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10.

Tpu oKpyKHOCTH Pa3HBIX PaJXUyCOB ONMAPHO KACAIOTCA APYT Apyra BHeIIHUM obpasom. OTpes-
KH, COeAUHAIINEe UX I[eHTPHI, 00pa3yioT NPAMOYTOJIbHbIH TPEYroJbHUK.

a) Joka)kure, YTO TOYKH KACAHWUS BINCAHHON B 3TOT TPEYrOJbHUK OKPYYHOCTH C €ro CTOPOHA-
MH COBIIaJAIOT C TOUKAMH KacaHUA OKPYKHOCTEH MeXKAy coDOoii.
6) Haiignre pagnyc MeHbIlIei OKPYKHOCTH, €CJIH PaJUyChI DOJbIUeH U cpefHel paBHEI 6 1 4.
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3AO0AMA 17

MoaroToBuTenbHbie 3afaHMUA

B n1Byx obaactax ectsb 1o 360 paboumnx, KaM ALl U3 KOTOPHIX F'OTOB TPYAUTECA 10 5 4acOB B CY-
TKH Ha JoOblue aJIOMUHHUSA WINM HHUKeJsa. B mepBoil obnacTu onuH paboumii 3a yac AoOBIBaeT
0,3 xr amomunusa wiu 0,1 kr uukensa. Bo sTopoit 061acTu A1 JOOBIUM X KT aJIIOMUHHSA B JeHL
TpeGyeTcss x° ueJIOBEKO-YACOB TPYJa, & AJIA JOGBIUN ) Kr HUKeJd B JIeHb TpeOyeTcd y* ueJo-

BEKO-4aCoOB Tpy/Ja.
JJ1d HYyK I TPOMBIIIIJIEHHOCTH MOXKHO HCIIOJIb30BATE UJIN AJIOMUHUI, NI HUKEJb, IPHYEM 1 KT
AJIIOMUHHA MOYKHO 3aMeHUTh 1 KI' HuKes. Kakyio HauboJbllIyI0 Maccy MeTaJJIOB MOXKHO HO-
OBITH B ABYX 00JIACTAX CYMMAPHO AJIA HYKJA IIPOMBIIIJIEHHOCTH ?
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2.

15-ro sinBapsa mjaaHUpyeTcs B3AThL KpeAHT B GaHKe Ha cyMMmy 3,6 mMiH py6ieil Ha 24 MecAna.
Yc10BHA €ro BO3BpaTa TAKOBbI:

— 1-ro ymcJIa KaXK/JOro MecAlla JOJr Bo3pacTaer Ha 1% 110 cpaBHEHMIO ¢ KOHIIOM IIpeABIAYIIero
MecAla;

— €0 2-ro 1o 14-e YKCJI0 KA A0r0 MecsaIila HeOOXOANMO BBIIIJIATHTD YACTh A0JIra;

— 15-ro yncyna KasKAOro Mecsla AOJT H0JKeH ObITh Ha OJHY U TY K€ BeJIMYMHY MeHbIIIe JoJra
Ha 15-e unCJI0 NpeALIAYIINEro MecsIa.

Kakyo cyMMy HYKHO BepHYTh 0AHKY B TeUE€HHE IIEPBOT0 IroZla KpeAUTOBaHUA?
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3. CrenaH xoder B3ATh B KpeauT 1,2 muH pyOJteit. Iloranienve kpeayuTa IPOUCXOAUT Pa3 B I'ojJl PABHEI-
MM cyMMamu (KpoMe, MOXKeT ObITh, IIOCJIeHEH) 1ocje HauucjaeHusa mpoueHToB. CTaBKa NpoLeHTa
10% rozoBeix. Ha xaxoe MUHMMAJIBHOE KOJHMYECTBO JeT CTermaln MOXKeT B3SITh KPEAUT, YTOOHI exxe-
rofiHble BHIILIATEI ObLIH He 6osiee 290 Thicsy pyOsteit?

4. 15-ro AHBapA. IJIAHHUPYETCH B3ATE KPEAUT B OaHKe Ha 24 MecALa. Y CJIOBUA €ro BO3BpAaTa TAKOBbI:

— 1-ro ymcsa Ka/aoro MecAlla JoJr Bo3pacTaeT Ha 2% O CpaBHEHHIO C KOHIOM IIPEABLIAYIIETO
MecAIa;

— €0 2-70 110 14-e YUCJIO KAXKIOTO MecAIla He00XOMMO BRIIJIATUTH YaCTh J0JITa;

— 15-ro yncia Kam)JJoro Mecsaiia JOJIT JoJKeH OBITH Ha OJHY H TY Ke BeJIMYUHY MEeHbHIe J0Jra
Ha 15-e unci0 IpeALIAYIEero MecAIia.

CKOJIbKO IIPOLIEHTOB OT CYMMBLI KPEJHTA COCTABJIAET 00Iasi CyMMa JeHer, KOTOPYIO Hy’KHO BBI-
IJIATUTL OAHKY 34 BeCh CPOK KPeIUTOBAHUA?
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5.

15-ro AHBapA MJIAHUPYETCA B3ATH KpeAUT B 6aHKe HA 9 MecAmeB. ¥ CJIOBHA €ro BO3BPATa TAKOBHI:
— 1-ro umcJIa KaXaA0ro Mecsma JIoJr Bo3pactaeT Ha 1% 110 cpaBHEHHUIO C KOHIIOM MPEALIAYIIEro
MecAna;

— €0 2-70 10 14-e YncI0 KaKooro MecAna HeoOX0JUMO BRIIIJIATUTE YaCTh JOJITa;

— 15-ro yncyia KaXXJA0Tro Mecslla JOJIT JOJI’KEeH ObITh Ha OJHY M Ty Ke BeJIMUMHY MeHbIIe J0JITa
Ha 15-e YHCJIO IpeALIAYINero MecAIA.

M3BecTHO, YTO HA NATHIHA Mecdll, KPeAUTOBAHUA HY KHO BHIILJIATUTHh 63 ThiCc. pyOseii. Kakyio
CYMMY HY?KHO BEPHYTb OaHKY B TeYeHHE BCEro CPOKa KPeAUTOBaHUA?
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31 gexabpa 2014 roxga Anexceii B3saa B 6anke 6 902 000 py6.eit B Kpeaut nox 12,5% romoBhIX.
Cxema BRIILIATHI KpeAuTa cieayomaa — 31 gexkadbpsa KakAoro cjedylomero roga 6aHK Hauyuc-
JIAeT MPOIeHTHl HAa OCTABIIYIOCA CyMMYy AoJra (To ecTh yBeawudusaeT xoar Ha 12,5%), sarem
Auexceit mepesoaut B 6adk X pyoseit. Kakoii gomxHa ObITh cyMmMa X, 4TOORI AJleKcel BHIILIA-
THJI OJIT YeTHIPbMsA PaBHLIMH ILJIaTeKaMH (TO eCTh 3a YeThIpe roxa)?

Y depmepa ecTh ABa MOJIA, KaXkgoe miIomaabio 10 rektapoB. Ha KaxX oM 1moJie MOXKHO BhIpaly-
BaTh KapTodeyb U CBEKJY, IOJS MOMHO JASJUTh MEXAY 3THMH KYyJbTYpPaMH B JII000# mpomnop-
OuH. YpoxkaiHOCTh Kaprodena Ha mepBoM moje cocraBisger 500 m/ra, a Ha BTOpOM —
300 i/ra. YpokalHOCTH, CBEKJBI Ha mepBoM IoJjie cocraBiser 300 1m/ra, a Ha BTOpOM —
500 o /ra.

depmep MoKeT IpozaBaTh Kaprodeisb mo mneme 7000 pyb. 3a meHTHep, a CBEKJYy — IIO IieHe
9000 py6. 3a mentaep. Kakoit HanboabmIK JOX0A MOXKET IOJYyUUTh hepmep?
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15-ro suBapsA IJIAHUpPYeETCA B3ATh KPEAUT B 6aHKe Ha 24 MecAIa. ¥ CJIOBHS ero BO3BpaTa TAKOBHKI:
— 1-To YUnCJIa KayKI0ro MecAIlla A0JT Bo3pacTaeT Ha 2% Mo CpaBHEHHIO C KOHIIOM IIPEALIIYILETO
Mecsana;

— 0 2-10 1o 14-e YKCJI0 KasKA0Tr0 MeCAIA He0OX0MNMO BEIIIJIATUTD YaCTh J[0JITa;

— 15-ro uncia KaxAoro MecAIa JoJT AOJKEH OBITh Ha OXHY U TY YK€ BeJIMYUHY MEHBbIIle JoJra
Ha 15-e 4HCJI0 IpeABIAYINEero MeCAIIA.

H3BecTHO, 4TO B TeUEHHE BTOPOro rofia KpeAUTOBAaHHUA HYXKHO BepHYTh 6aHKY 169,5 ThIC. py6-
Jeii. Kakyo cyMMy IIaHUPYeTCH B3ATH B KPEIUT?
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B 1ByX miaxTax A06HIBAIOT aJIOMHHKMI M HHKeJb. B mepBoii maxTe umeerca 20 pabounx, Kax-
IBIi M3 KOTOPBIX I'OTOB TPYAHUTBLCA D 4acos B AieHb. IIpu aTOM oguH paboumii 3a 4yac JoObIBaeT
2 kr amoMuHna uian 1 Kr Hukeas. Bo Bropoit maxte umeercsa 100 pabounx, KaKABIH U3 KOTO-
PBIX FOTOB TPYAUTHLCA 5 4acoB B AeHb. IIpu 3Tom oauH paboumii 3a yac noObiBaeT 1 Kr amdioMu-
HHA UM 2 KT HUKeJS.

O6e 11aXTHI MTOCTABJIAIOT JOOBLITHI METAaJIJI Ha 3aBOJ, I'le AJIS HYXKJ IIPOMBIIIJIEHHOCTH IPOU3-
BOJHTCH CILIAB ANIOMHUHUSA H HUKeJA, B KOTOPOM Ha 2 KT aJIOMUHUA OIPUXOAUTCA 1 KI HUKeJId.
IIpu 5TOM MIAXThI AOTOBAPHBAIOTCS MeXAYy co00H BecTH AOOHIYY METAJIJIOB TaK, 4TOOBI 3aBOJ
MOT IIPOM3BECTH HauboJbIIee KOJUYECTBO cIlIaBa. CKOJNBKO KHJIOTPAMMOB CILIABA MPHU TAKUX
YCJAOBHAX €KeIHEeBHO CMOYKET IPOU3BECTH 3aBOJ?
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10.

15-ro AnBapa nIaHUPYeTCA B3ATH KpeAUT B 6anKe Ha 16 MecsAIeB. YCI0BHA ero BO3BPATA TAKOBBI:
— 1-ro yncsa Ka*XA0T0 MecAlla AOJIT Bo3pacTaeT Ha I' % II0 CpaBHEHHIO ¢ KOHIIOM IHPEABIAYII[ETrO
MecAla; -

— ¢0 2-70 10 14-e 4HCJI0 KaxKI0T0 MecAIla He0OXO0ANMO BHIILJIATHTD YaCTh JOJTA;

— 15-r0 uncia KaXKA0T0 Mecsla AOJT A0JKeH OBITh Ha OAHY U TY Ke BeJIMUYMHY MEHbIUE J0Jira
Ha 15-e 4HCJIO IpeARIAYIIIETO MecAlla.

HsBecTHO, 4TO 06IMasa cyMMa JAeHer, KOTOPYIO HYKHO BRIIIJIATUTL OAHKY 3a BeChb CPOK KPeaUTO-
BaHud, Ha 17% Gosbne, ueM cymMMa, B3ATaa B Kpeaut. Haligure r.
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11.

B aByx obnacTax ects mo 40 pabouux, KasK bl 3 KOTOPHIX 'OTOB TPYAUTHCA MO 5 4acoB B Cy-
TKY Ha J00bIYe aJIIOMMHUA HMJIM HHKeadA. B mepsoil o6iacTu oauH pabounii 3a yac moGbiBaeT
0,1 xr amromunua uiu 0,3 Kr HuKeaa. Bo BTopoit o6acTu Ajas JoObI4u X KI aJIIOMUHUA B JeHb
TpeGyeTcs x° 4es0BEKO-4ACOB TPYA4, & AJIA AOGHIYM Y KT HHUKeJS B AeHb Tpebyerca y° desose-
KO-4acoB TpyJa.

1 HYyKJ NIPOMBIIIIJIEHHOCTH MOXKHO MCIIOIb30BATH HUJIM JIIOMUHUI, MJINM HUKEJb, IPUYEM 1 Kr
aJIIOMUHUA MOXKHO 3aMeHUTh 1 Kr HuKeada. Kaxkyio HauboJIbIIYI0 MacCy MeTaJIJIOB MOXKHO J0-
OBITH B ABYX 00JIaCTSAX CYMMAPHO JJIS HYKJ MPOMEIIILJIEHHOCTH 7
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12.

31 nexabpa 2014 roga Muxawnia B3saa B 6aHKe HEKOTOPYIO CYMMY B KpeAauT nof 12,5% romoBHIX.
CxeMa BBIIIATHI KpeauTa ciaefyiomas — 31 nexabps KakIoro ciaeAyomiero roga 6aHk Hauduc-
JAeT NPOLEHTH Ha OCTABINYIOCA CYyMMY AoJra (TO ecTh yBesuuuBaeT Aojr Ha 12,5%), saTem
Muxaun nepepogut B 6ank 2 132 325 py6aeii. Kakyo cymmy B3ss Muxaun B 6aHKe, eCIH OH
BBINJIATHUJI JOJIT UeTHIPbMSI DABHBEIMH I1JIaTEeKaMH (TO eCTh 3a YeThIpe roga)?

13.

IIpeanpuHNMaTenb KYyNnua 3JaHUEe U cODMPaeTcA OTKPHITH B HEM OTeJIb. B oTesie MOryT OBITH
cTaHJapTHBIe HOMepa ILIOmanbio 24 KBaJipaTHBIX METPAa M HOMEpA «JIIOKC» IMJIOINAAbIO
60 kBagpaTHBIX MeTpoB. O0mIasa mJIOIab, KOTOPYIO MOYKHO OTBECTH II0J HOMEpa, COCTaBJIAET
672 kBagpaTHBLIX MeTpa. [IpeAnIpUHUMAaTEb MOXKET HMOEJIUTh 9TY ILIONIAAbL MeXKy HOMepaMu
pasJINUHBLIX THIOB TaK, Kak xoueT. OOBIYHBIA HOMep 6yaeT npuHOCHTH otejio 1500 pybiieir B
CYTKH, a HOMep «JIoKc» — 4000 pyoieii B cyrku. Kakyo HanboJbLUIYIO CYMMyY A€HEr CMOXKET
3apaboTaTh B CYTKH Ha CBOEM OTeJIe IIpeJIPHHUMATEJb?
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14.

31 nexabps 2014 roaa I1érp B35 B 6aHKe HEKOTOPYIO CYMMY B KPEeAUT II0J HEKOTOPBIN IIPOIIEHT
rogoBeIx. Cxema BBIIIATHL KpeguTa ciegymomasa — 31 gekabps KaMKJIoro cJegylolnero roga
0aHK HauHCJAET MPOIEHTHI HA OCTABIIYIOCA CyMMY JoJira (TO eCTh YBeJHUYHBaeT JoJr Ha a% ),
sareMm IIéTp mnepeBoauT ouepenaHoi Tpanm. Eciau oH 6yAeT IJATHTh KaXALIA TOA IIO
2 592 000 py6ureit, To BRILIATUT AoJur 3a 4 roga. Ecau o 4 392 000 py6aeit, To 3a 2 roga. Ilox
Kaxoy npoileHT I1éTp B34JI feHbru B 6aHKe?

15.

B nauase 2001 roga Asekceil npuo6pén mennyo 6ymary 3a 28 000 py6ieit. B KoHIle Kaxaoro
roja neHa 6ymaru Bospacraer Ha 10 000 py6.eii. B mauase mo6oro roga AjeKceil MoXeT Ipo-
AaTh OyMary ¥ IOJIOXKMTH BEIDYUYEHHble NJeHbI'M Ha GaHKOBCKHU cuéT. Kakanii rog cymma Ha
cuére OyaeT yBeanuuBaThes Ha 10% . B Hauasie Kakoro roga AJjleKceil JOJKEH IPOAATh LEHHYIO

6ymary, 4ToObI Yepes NATHAALIATE JIET IIOCJIe IOKYIIKH 3TOM 6yMaru cyMMa Ha 6aHKOBCKOM CUé-
Te 661718 HauGoIBIIE?
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3auerTHbie 3agaHuMA

Y depmepa ecTs ABa m0JIA, Kaxkgoe miuomaasio 10 rektapos. Ha KaskJoM moJjie MOJKHO BhIpAIIy-
BaTh KapTodeab U CBEKJY, IIOJIA MOMHO JEJUTh MEXIY 3TUMHU KYJbTYpPaMHU B JII000H IIpPOIIOp-
OUu. YpoKalHOCTL KapTodesas Ha mnepsoM moJe coctaBiasger 300 m/ra, a Ha BTOpoM —
200 oj/ra. YposkailHOCTL CBeKJIbl Ha IepBoM moJie cocraBiaser 200 1/ra, a Ha BTOPOM —
300 1 /ra.

depMep MOKeET IIpoAaBaTh KapTodeiab mo 1eHe 7000 py6. 3a 1eHTHep, a CBEKJY — IO IIeHe
10 000 py6. 3a menTHep. Kakoil Han6oabIIni 10X04 MOMXKET HOJIYyYUTh hepmep?
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IIpeanpHEAMATENs KYIUJ 3faHHEe M COOGUpPAeTCsa OTKPHITH B HEM oTelb. B oTese MOryT GHITH
CTaHAAapTHHIE HOMepa IJIOMIaZbI0 24 KBaJpaTHHIX METpPa M HOMepa «JIIOKC» Iomaznsio 60
KBaJpaTHEIX MeTpoB. OOiad miomnajgb, KOTOPYI0 MOXHO OTBECTH IIOJ HOMEpA, COCTABJISET
1260 kBagpaTHBIX MeTpOB. [IpeAnpUHENMATENH MOKET IIOJEJUTD 3Ty IJIOIAAb MEXAY HOMEeDpa-
MH PasJMYHBIX THIOB TaK, KaK XoueT. OGbIYHEIN HOMeD GyAeT NIPHHOCUTD OTEJIIO 3000 pybueit
B CYTKH, a HoMep «JioKc» — 7000 py6eit B cyTku. Kaxkyio HauboIb1IyIO CYMMY AE€HET CMOJKET
3apaboTaTh B CYTKHM HA CBOEM OTeJle MpeAnpuHuMaTeNb?

3.

1 arBapsa 2015 roga Oner Biagumuposud B3Aa B 6anke 1,1 My py6itei B kpeaut. CxeMa BbIIIa-
ThI KpeguTa ciaefyroliasa — 1-ro uncja Ka)Jaoro ciIeAyolnero Mecsana 0aHK HauncadeT 3 OpoleH-
Ta Ha OCTABIIYIOCA CYMMY AoJra (To ecTh yBeJaIuuuBaeT AoJar Ha 3% ), satem Ouier Bragumuposuy
nepeBoAUT B OaHK miaaTéxk. Ha Kakoe MHHUMaJIbHOE KoJaH4YecTBO Mecanes Ojer BiraanMuposmny
MOYKET B3ATh KPEUT, YTOOKI e)KeMeCsAUHEIe BHIILJIATHI ObLIH He 6ojee 275 Thic. pyoOsieii?
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15-ro sEBapd MJIaHUpPyeTCA B3ATH KpeAuT B 6aHKe Ha 24 MecAna. Y CIOBHA €ro BO3BPaTa TAKOBHI:
— 1-ro uncya Ka)Jaoro MecAila JOJr Bo3pacTaeT Ha 3% IO CpABHEHHIO C KOHIIOM MPEeABIAYIEro
MecALa;

— ¢0 2-10 110 14-e 4KCJIO KaXKJOTr'0 MeCAIla HeoOXOAHMO BEIILJIATUTE YaCTh JOJIra;

~— 15-ro yncaa KaKA0ro Mecsia JOJT A0JIKeH OBITh Ha OJHY U Ty Ke BeJIMYUHY MeHbIIIe J[0JIra
Ha 15-e YKCII0 NpeABIAYIEero MecAIA.

H3BecTHO, YTO B TeYeHHE MIEPBOro rojla KPeIUTOBAHUA HYKHO BepHYTH OaHKy 2799 TrIiC. py6-
neil. Kakyo cyMMy HY»KHO BepHYTh GAHKY B TeUeHHE BTOPOI'O I'oJla KPEAUTOBAHUA?
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B aByx maxTax A0o0RIBAIOT AJIOMHHHM X HUKeJb. B mepBoii maxre umeerca 40 pa6ounx, Kax-
OBl M3 KOTOPBIX I'OTOB TPYAUTHCHA 5 4acoB B AeHb. IIpu aToM oauH pabouwnii 3a yac no6GLIBaeT
3 Kr agroMuUHUA WM 2 KT HUKeas. Bo BTopoit maxTte umeercss 100 pabounx, Ka kIl U3 KOTO-
PBIX T'OTOB TPYAUTHLCA 5 4acoB B AeHb. IIpu sToM ofuH paboumii 3a yac JOOGBIBaeT 2 KI aaiOMH-
HUA UK 3 KT HUKeJIH.

O6e MIaXTHI TOCTABASAIOT HOOBITHEIM MeTaJIJI Ha 3aBOJ, I'Ae AJISA HYXKJ IPOMBIIIJIeHHOCTH IIPOHU3-
BOJHUTCHA CILJIAB aJIOMHHUA U HUKEJA, B KOTOPOM Ha 2 KT ATIOMHUHUA OIPUXOAUTCA 1 KT HUKeJId.
IIpu 53TOoM ImIaXTH AOrOBapHUBAIOTCA MeXKAYy co06oil BecTH AOGHIYY METAJJIOB TaK, YTOOBI 3aBOJ
MOT' IPOU3BECTH HamboJIbIIee KOJIUYECTBO crjiaBa. CKOJIBKO KMJIOIPAMMOB CILJIABA TIPH TaKHUX
YCJIOBUAX €3KeJHEBHO CMOKeT IIPOM3BECTH 3aBOA?
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31 nexabpsa 2014 roxa Urops B3sx B 6anke 1 MiH py6ieit B Kpeaut. CxeMa BBIILJIATHI KPeauTa
caepyiomas — 31 nexkabpsa KasKIOro CJEAYIOIIEero roga 0aHK HAYMCJISET IPOUEHTH HA OCTaB-
LIYIOCA CYMMY AoJra (TO eCTh YBeJIMUMBAaeT AoJr Ha a%), satem Vrops nepeBoguT o4YepeIHOH
TpaHIil. Arops BBHIIJIATHJ KPEJUT 3a ABa TPaHIIa, epeBejdA B mepBblil pasd 580 Teic. py0bJieii, Bo
BTopoii 621,5 Tric. py6aeii. [lox kKakoii npoueHT 6aHK BrIgag KpeauT Uropro?

B mauase 2001 roga Anekceit npuobpén nennyio oymary 3a 5000 pybseii. B koHIe KakA0ro ro-
Ja meHa 6ymaru Bospacrtaer Ha 4000 py0aeii. B Hauase mgo6oro roga Anekxceil MoXeT IpoAaTh
fyMary ¥ IOJIOXKUTH BHIDYYEHHBIE JeHbI'M Ha OaHKOBcKHM cuér. Kax el rog cymMa Ha cuére
6yzmer yBenuuusaThca Ha 10% . B Hauase kakoro roga Ajekcedl HOJKeH NpoJaTh LEeHHYIO Oy-
Mary, 4To6bl yepes MATHAAIATH JIeT [ocje IOKYIKHU 3ToM OymMaru cyMmma Ha 6aHKOBCKOM CUETe
ObL1a HauboIbIIIeH ?
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15-ro AaBapsA MIaHUPYETCA B3ATH KPeAUT B 6aHKe Ha 25 MecsiIieB. Y CJIOBHA €ro BO3BPATA TAKOBLI:
— 1-ro uncJIa KasKJ0ro MecdAla JoJIr Bo3pactaeT Ha 2% 0 CPAaBHEHHIO C KOHIIOM IIPeAbIIyIero
Mecsna;

— ¢0 2-ro 1o 14-e yncI0 KaXKA0ro MecANna Heo6X0AMMO BHILIATHTS YaCTh AOJITA;

— 15-ro unciia KayKA0ro Mecsia J0Jr A0JKeH OGhITh Ha OGHY U TY JKe BeJIMUVHY MeHbIIe JOoJITra
Ha 15-e unciI0 IpeApIAYyIIero MecAna.

HsBecTHO, uTO Ha 13-# MecAn KpeAUTOBaHHA HYKHO BhimiaTuTh 100,8 Thic. py6ueii. Kakyio
CYMMY HY’KHO BEPDHYTh 6AHKY B TeUEHHE BCEI'0 CPOKA KPeANTOBaHMUA?
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15-ro aHBap4 IJIAHUPYeETCA B3ATHh KPEAUT B OaHKe Ha 15 MecsIeB. YC/I0BHUA €ro BO3BPATA TAKOBLI:
— 1-ro yucya KaKAOTO MECAILLA JOJIT Bo3pacTaeT Ha " % I10 CPABHEHHIO C KOHIIOM IIpPeAbIAYILEro
MecdAIa;

— co0 2-ro 1o 14-e YKCJI0 KaKA0TO MEeCsAIla He0O6XOAHUMO BRIILJIATHTE YaCTh JOJIra;

— 15-ro yncJa Ka)KA0ro MecsAlia AOJT JOJKeH ObITh Ha OAHY U TY YK€ BeJHUYHUHY MEHbIIIe J0oJira
Ha 15-e uncio IpeabIAYIero MecAmna.

H3BecTHO, 4TO 00I[asA CYMMa AeHer, KOTOPYIO HY3KHO BBHIIJIATHTL ODAHKY 34 BECh CPOK KPeJHUTO-
BaHHUA, Ha 8% OoJibIlle, yeM cyMMa, B3ATasd B KpeauT. Haiigure r .
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10.

B nByx obaactax ects mo 20 pabounx, KamAbBIH U3 KOTOPBIX IrOTOB TPYAUTHCS 1o 10 yacos B cy-
TKH Ha JOOBIYe aJIOMHHMS WIX HUKedsd. B mepBoil obsacTy oguH pabouuil 3a yac nobniBaeT
0,1 xr amomuans uian 0,1 Kr HUKeasda. Bo BTopoit o6acTu a1si JOORIYKM X KI JIIOMUHUSA B IeHD
TpeGyeTcs x° 4es0BEKO-4ACOB TPY/A, a AJIA KOGBIYM Y KI HUKeJA B JeHb TpeGyerca y° uesoBe-

KO0-4acoB TpyJa.

O6e obJ1acTH MOCTABJAAIOT HOOBITHIM MeTaJLJI Ha 3aBOJ, I'le JJIs HYKJ IIPOMBIIIJIEHHOCTH IIPOH3-
BOAUTCA CILJIaB AJTIOMUHUA U HUKEJA, B KOTOPOM Ha 1 KI aTioMUHUA OIPpUXOAUTCA 1 KI HUKeJIA.
IIpu sToM 06JacTH JOrOBapUBAIOTCA MEXKAY cO00M BeCTH NOOBIYY METAJJIOB TaK, YTOOBI 3aBOJ
MOT IIPOM3BECTH HauboJiblliee KOJUYECTBO citaBa. CKOJbKO KMJIOIPAMMOB CILJIaBa IIPU TaKUX
YCJIOBUAX €XKEeJHEBHO CMOJKET IIPOU3BECTH 3aBOJ?

185



3AQAMA 18

MogrorosurenbHbie 3apaHnAa

1. Haiingure Bce 3HaueHUs napaMeTpa @, IPH KaXKJOM U3 KOTOPBIX HMeeT POBHO OJMH OTPHUIIATEhb-
HBII KOpDeHb ypaBHEeHHe

+r@-DxP+x*+@-Dx+1=0.

2. Haiigute Bce 3HaYeHHUsT IIapaMeTpa @, IMPH KaXXJOM K3 KOTOPBIX HMMEEeT POBHO OZUH KODPEHb
ypaBHEeHUe x|x + 2a| +1l=a.
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3. HaiiguTe Bce 3HAUEHUA TAPAMETPA @, IPH KAXKJOM U3 KOTODHIX yPaBHEHHE
lx-—a*+a+2|+|x—a*+3a—-1=2a-3

MMeeT KOPHH, HO HY OJMH M3 HUX He IPUHAIJIEeKUT nHTepBany (4; 19).

4. Haiigure Bce 3HAYEHUA IIapaMeTpa d, IPU KAXK0M U3 KOTOPIX YPaBHEHHE
|x—a®+4a-2|+|x-a*+2a+3|=2a-5

HMeeT XOTs 6bl OIMH KOpeHb Ha oTpeske [5; 23].
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§. Haiigure Bce 3Ha4eHNA @, IPU KAXK/JOM U3 KOTOPHIX YDABHEHHUE
a? +7[x+1|+5\/x2 +2x+5=2a+3|x—4a+1

uMeeT XOTsA OBl OAUH KOPEHb.

6. HaiiguTe Bce 3HAUYEHUA TapaMeTpPa d, IPH KaXJOM U3 KOTOPHIX Hambosbllee 3HAUeHUE DYHK-
unu f(x) = |x — a| — x* ne menpme 1.
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7. Haiiaure Bce 3HaYyeHUs MapaMeTpa @, IPH KaKJOM M3 KOTODHIX yDaBHEHHE ax’* +4x +a=3

umeert 6oJiee OAHOTO KOPHA.

8. Haiigure Bce 3HaYeHU A ITapaMeTpa @, IPHU KaXKJA0M U3 KOTOPBIX YpPaBHEHHE

8x°+(a-x)+2xt=x-a
HMeeT XOTs OBl O H KOPEHb.
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9. Haiiaure Bce 3BHAUEHNA @, IPH KAKAOM U3 KOTOPHIX YpaBHEHHE

a2+11|x+2|+3\/x2+4x+13 =5a+2|x-2a+2

HMeeT XOTH ObI OJHH KOPEHb,

3
4
3 _ 2
10. Haiigure Bce 3HaYeHUsA IIapamMeTpa @, IIPH KaXXJ0M U3 KOTOPBIX YpaBHEHHE X° + (_x +16 = 2a

nmeer eI{IfIHCTBeHHI:Iﬁ KOpPEHb.
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11. HaiiauTe Bce 3HaAUEHHUA IapaMeTpa a, IIPUA KaXX/JOM U3 KOTODBIX ypaBHEHHE
x+2)x-3-3lx-a—4|="Tx—ad

MMeeT XOTs ObI OfUH KOPEHBD.

12. HaiijuTe Bce 3HaUEeHMA ITapaMeTpa @, IPH KaKIOM U3 KOTOPHIX J000e YHCJIO M3 OTpe3Ka
2 < x £ 3 ABJIAeTCA pellleHHeM YpaBHEeHUS

x—a-2/+|x+a+3=2a+5.
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13. Haiigure Bce 3HaUeHNUA NapaMeTpa @, IPY KaXIOM U3 KOTOPBIX HepaBeHCTBO
Tx+3lx+al-2x—-3 =6

BBINTOJIHAETCA AJis J1060r0 3HaveHus x € [0; 7].

14. HaiiguTe Bce 3HaAUYEeHHUSA IMapaMeTpa @, IIPH KAXKIOM H3 KOTOPBIX YKCJIO 9 ABJAETCA pelleHueM

HepaBeHcTBa (x — 9)(x — 16)\/a2 —8alogg,(x-8)-92=>0 , a yucjo 16 He ABJIAeTCS pelieHneM 3To-

'O HEepaBeHCTBA.
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15. Haiigure Bce 3HaUeHUA IIapaMeTpa d, IIPH KaXXJA0M U3 KOTOPLIX YpaBHEHUE
cos2x—-2(a+1)cosx—4a-11=0

HMeeT KOPHH, U YKaXUTe KOPDHHU YPaBHEHHUA AJIA KaKA0I'0 U3 Hal‘;lﬂ;eHHLIX 3HaAUYeHUH a.

3aveTHbie 3agaHMA

1. IIpu Kakwux a ypaBHeHHe |x° —4x — 5| —3a= |x — a| —1 uMeeT POBHO TPU KOPHA?
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2. Haitgure Bce 3HAUEHHNS MapaMeTpa d, IPH KaXKJAOM M3 KOTODHIX Jilo0oe penieHHe HepaBeHCTBA
ax®+ (1 - a®)x — a > 0 npunagIexuT orpesxy [—2; 2].

3. Haiinure Bce 3HaYeHUs MapaMeTpa @, IPY KaXKJOM M3 KOTODPBIX J0060e pellleHNe HepaBeHCTBa
2 4
log, x? <log,(x + 2) sABAAeTCA U pelIeHneM HepaBeHcTBa 49x° < 4a”.
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4. Haiigure Bce 3HaYeHHs IapaMeTpa d, IPH KaXXJIOM U3 KOTODHIX ypaBHEHHE J2x —a =x—-2a
HMeeT KOPHH, U YKaXHUTe KOPHU YDPaBHEHNU A JJId KaXKI0ro U3 Hall/IeHHbIX 3HAYEHUH 4.

5. HaiiguTe Bce 3HaYeHNA apaMeTpa @, IPH KasKJOM M3 KOTOPHIX ypaBHeHme 1 + sinax = cos x
MMeeT eJUHCTBEHHOE pellleHue.
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6. HaignTe Bce 3HaUeHUS MapaMeTpa @, OPH KaXXJA0M U3 KOTOPHIX HEPABEHCTBO
(@-1)x*+2a-1)x+1>0

BEITIOJIHEHO IIDA J1000M 3HAUCHHH X.

2(k+1)cost-Fk
7. Haiigure Bce 3HaueHHA napameTrpa k, IpH Ka)XXJOM M3 KOTODHIX yDaBHEHMHE — ; =2
sint+cos

T
UMeeT XOTA OBl OAHO pelieHne Ha OTPe3Ke -2-; |

196



8. HaiiguTe Bce 3HaYeHUA IapaMeTpa 4, P KaXKJO0M M3 KOTOPLIX ypPaBHEHUE

x? — 2a sin(cos x) + a*=0

uMeeT eI[I/IHCTBeHHhIf/’I KOpP€EHb.

9. HaiiguTe Bce 3HaUeHUA X, AJIA KaXA0r0 U3 KOTOPBIX PABEHCTBO
2log, (4~ V7 +2x) = log, .. (4 -3%)

BBITIOJIHAETCHA IIPDHU J1000M 3HaYEeHUH napameTrpa a.
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10. HaiizuTte Bce 3HaueHns napamMeTpa @, IPU KaXAOM M3 KOTOPBIX MHOXKECTBO DENIEHN HepaBeH-

a—(a2—2a—3)cosx+4 ]
CTBa <1 coIep>XUT OTPE3OK | —

b

Wl
™A

sinx+a® +1
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3AN0AYA 19

NMoprorosuTtenbHblie 3agaHMA

1. Cymwma genuTeneit unciaa N pasHa 403. Hafiaure Bce TaKHe uncia N.

2. KaxoBo HamMeHbIIIee HATYPaJIbHOE YHUCJIO N, TAKOE, uTo n! geautcs €Ha 9907
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2
3. Cpennee apudmMeTHUIECKOE IATHAAIATH YHCEJ] PABHO 9 Oxasasoce, 4To cpeaHee apudmernye-

CKO€ KaX/JbIX YeThIDHAAIATH N3 3TUX NATHAAIIATH YHCEJ HOJOXKUTeabHO. Kakoe HanMeHbIliee
nmeJjioe 3Ha4YeHHUe MOYKEeT NMeTh HauMeHblliee H3 faHHbIX YHUCeJI?

4. HW3aBecTHO, YTO MEPBbIM, AECATHIN U COTHIH UIEHLI I'eOMETPHYECKON HPOTrPEeCCHH ABJIAIOTCA HAa-
TypaJbHLIMH YHCJIaMHU. BepHo JH, uTo 99-i1 uieH 3TOi IPOTPECCHH TaKKe ABJIAEeTCA HaTypaib-
HBIM yHucJIOM?
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5. PemuTe B HATypaJbHEIX YKCJIAX ypaBHeHUe 3* + 4Y = 5%

6. HaiianTe x0T GBI OZHO IEJIOYHCIEHHOE peleHne ypaBHesud a’b’® + a® + b® + 1 = 2005.
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1
7. Peniure B HaTypaJbHEIX YKCJIAX YPaBHEHHE X + =—
y+-—

8. MosxHO JIX PACCTaBUTH II0 KPYTy 7 LeJIBIX HEOTPHULATEJbHBIX YHCEJ TaK, YTOOL CyMMa KaKHUX-
TO TpeX MOAPSAJ PacIoJIOKeHHBIX uyuceJ Obla paBHa 1, KAKMX-TO TPEX NOAPAXA PACIIOJIOKEH-
HEIX — 2, ..., KAKHUX-TO TPeX IOAPAJ PACIOJOKEHHBIX — 77
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9. Haiiagute HanMeHblIlee HATYPaJbHOE YHCJIO N, AJSA KOTOPOTO BBINOJIHEHO clleAyIolnee yCJIOBHeE:
€CJIM YUCJIO p IPOCTOe U n JenuTcd Ha (p — 1), To n genurcd Ha p.

10. HajiguTe HauboablIee YETHIPEX3HAYHOE YUCJIIO, BCe IU(PPEI KOTOPOro pasjJudyHLI U KOTOPOe Je-
JgarcAHA 2, 5,91 11.
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3aueTHble 3aaaHMA

1. Ilycth a, b u ¢ — nonmapHO B3aMMHO IPOCTHIE HaTypajbHEIe uncia. HaliiuTe Bce BOZMOKHBIE
(a +b)(b+c)c+a)
3HAUEHUSA , €CJIM U3BECTHO. UTO 3TO YHCJI0 — IIEJI0e.
abc
2. HaiiguTe Bce HaTypaJbHEIE YHCJ4, HIMEIOMIHE POBHO IIECTh AeJInTeNell, cyMMa KOTOPBIX paB-

Ha 3500.
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3. Ywucaaor 1 go 37 3amMcayid B CTPOKY TAK, YTO CyMMa JIIOOBIX IIEPBHIX HECKOJIBKUX YHCEJ AEIUT-
cs Ha cJefyolnee 3a HUMH 4ncio. Kakoe 4MC/Io CTOUT Ha TPETHEM MeCTe, €CJIM Ha IePBOM MeCTe
HamucaHo uuciyo 37, a Ha BTopom — 1?7

4. Hajisure Bce TaKKe Haphl IPOCTHIX YHCEN P U ¢, uTo p° — ¢° = (p + q)°.
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5. Ha'rypanbﬁme yycJIa m U n TaKOBBI, YTO M > 1, M He JEJINTCSA HA 1 1 UMeeT OT AeJIEHUA Ha 11 TOT
JKe OCTaTOK, UTO M m + n OT AeJIeHUA Ha M — N. Hal‘fmm‘e OTHOIIIEHHue m : n.

6. CymecTByeT JIU TaKOe HATYPaJIbHOE YUCJIO 1, uTo n’ + n + 1 meaures Ha 19552
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7. Pemmute ypaBHeHme 2x + 3y + 5z = 11 B I[eJIBIX YHCIAX.

8. PemmuTe B LeJbIX YKCIaX yPaBHeHHE X + y = x? — xy + y.
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9.

CymMma MogyJsie#i 4IeHOB KOHEUHOM apudMeTHUeCKoit mporpeccuH paBHa 250. Ecim Bce eé dre-
HBbI YBEJMUYHUTh Ha 1 MM Bce €€ UJIeHHI YBEJIHYHUTDH Ha 2, TO B 000HX CJAyYasaX CyMMa MOAYJeH
YJIEHOB II0JIy4YeHHOMH Iporpeccuu 6yaer Takike pasHa 250. Kakue 3HaueHNs IPH 3TUX YCJIOBHAX
MO’KeT IPUHUMATE BeJMunHa n’d, rae d — pasHOCTD IIPOTPECCHH, a 1L — UMCJIO €6 YJIEHOB?

10.

Kaxum MosKeT ObITh IPOH3BeeHIe HECKOJbKHX Pa3JIMYHBIX IPOCTHIX YHCEJ, eCJIM OHO KPAaTHO Ka-
JKAOMY M3 HUX, yMeHbIlleHHOMY Ha 1? HadiuTe Bce BOSMOYKHEIE 3HAUEHM S 3TOr'0 MPON3BEIeHU .
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AUATrHOCTUYUYECKASA PABOTA Ne¢ 9

(tgx + x/g)log13 (2sin2 x)
=0.
log(\/gcosx)

13. a) Penmure ypaBHeHHE

. s
6) HaiizuTe Bce KOPHHM 3TOr0 YPaBHEHU A, IPUHA/JIEXKAIIE IPOMEKYTKY [_E; n} .

14. B npasunbpHOi mecTuyroabnoii npusme ABCDEFA B,C, D E F, Bce pé6pa paBHHI 1.

a) [loctpoiiTe mpaAMYyI0 mepecedeHUA IJIOCKOCTH AA,DD, ¢ IJIOCKOCTBIO, IIPOXOAAINeil depes
Touku D, B, u F,.
6) Haiinure Tanresc yria mexay miockocramu ABC u DB, F,.
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2
2x°-10x+6 <x.

15. Pemrure HepaBeHCTBO =
x ——

16. Ha croporax AB, BC u AC tpeyroasauka ABC B3ATHI COOTBeTCTBeHHO TOUKU K, L u M, npr4ém
AK:KB=2:3,BL:LC=1:2,CM:MA=3:1.

a) Hdoxa)xure, 4TO IJIoaau TpeyroabHuKoB BKL u K LM paBHEI.
0) B xaxoM oTHoIIeHnu oTpe3ok KL menut orpesoxk BM?
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17. 15-ro AHBapsA IJIAHUDPYETCA B3ATHh KPEAUT B OaHKe Ha 35 MecAneB. Y CJIOBH ero BO3BpPaTa TAKOBKI:
— 1-ro umcya KaXKAOTO MecAIlA JOJIT Bo3pacTaeT HA 3% I10 cpaBHEHHIO C KOHIIOM NIPEABIAYIIEro
Mecsla;

— c0 2-To mo 14-e 4ncI0 KAXKA0OI0 MeCALLa He06X0AUMO BLIIIJIATUTE YaCTh AOJITA;

— 15-r0 4yncya KaXXA0ro Mecsala A0JT AoJKeH ObITh Ha OZHY U TY K€ BeJIMYMHY MEeHbINe J0Jra
Ha 15-e 4KCJI0 mpeaBIAYIIero MecdALia.

HNaBecTHO, uTo Ha 18-i1 MecAll KPeAUTOBAHMUSA HYYKHO BRIILIATUTH 123,2 TeIC. py6ieii. Kakyio
CYMMY HYXXHO BeDHYTb 0aHKY B TeUeHHe BCEr0 CPOKA KPeIUTOBAHUA?

18. HaiiguTe Bce 3HaUYeHUA a, IIPH KaXKJA0M U3 KOTOPbIX YpPaBHEHUE 4x—|3x—|x+a” =9|x 3| umeer

iBA KOPHHA.
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19. Haiigure HauMeHbIlee ¥ HaAHUOOJIbIIee HATYpPAJbHBIE 3HAUEHMSA 71, IPH KOTOPLIX YpaBHEHHE
(x® + y?)**'° = x" - y" umeeT HATypAIbHEIE PEIICHUA.
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AUAFHOCTUYECKASA PABOTA Ne¢ 10

13. a)Pemmure ypaBHeHnue 6 sinx — 5sin x —4=0.

. n  3=n
6) Haiiuire Bce KOpHHU 9TOT0 YPaBHEHU S, IPUHAJJIE KAIIE IPOMEXKYTKY ——2—; 3 |

14. B npaBWJIbHOH 4eTHIPEXYTO/IbHOI upamuse SABCD c BepIInHOMA S CTOPOHA OCHOBaHUSA paBHA 4.

Touka L — cepenuna pe6pa SC. Tanrenc yria mexay npameiMu BL u SA paBen 2, f% .

a) Ilycts O — meHTp ocHOBaHUA mupaMuabl. Jokakure, yro npambeie BO u LO nepneHAUKY-
JISPHBI.
6) Haiigure niomans IOBEPXHOCTH IUPAMHIHI.
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15. Pemmure HepaBeHcTBo log ., (x—1)-log,,,(x+2)<0.

16. OkxkpykHOCTb, mOCTpOEHHAasA Ha cTopoHe AC TpeyrosbHuKa ABC Kak Ha JuaMeTpe, IPOXOIHT
yepes cepeJuHY cTOpoHbI BC 1 nepecekaer B Touke D mpogoJ:keHHe CTOPOHBI AB 3a TOUKY A.

a) Jokaxkure, 4To TpeyroabHuK ABC — paBHOOeApPEHHBIH.

0) Haitgure nyiomans tpeyroasauka ABC, ecim AD = gAB, AC=1.
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17.

B nauase 2001 roga Anekceii mpuobpés mennyio 6ymary 3a 15 000 py6eii. B KoHIle Kax{0ro
roaa meHa 6ymaru BogpacTaer Ha 6000 py6.ieii. B Hauasie 1060r0 roga Ayiekceil MOKeT IpoOAaTh
6yMary ¥ [OJIOXKHTH BHIDYYeHHbIe AeHbI'M Ha GaHKOBCKMH cuér. Kaxkabli rox cymMmma Ha cuére
GymeT yBesmuuBaThes Ha 10% . B Hauane Kakoro roga AjieKced ZOJ’KeH IPOJATh IEHHYIO oy-
Mary, 4ToGHI uepes MATHAAIATD JIeT OCJe IOKYIKHK 9Toit GyMarn cymMma Ha 6aHKOBCKOM cuéTe
6n1y1a HaubGobIIeii?

18.

Haiifure Bce HeoTpUIaTeILHEIE 3HAYCHUA [IapaMeTpa a, IpH KaXKAOM U3 KOTOPBIX MHOXKECTBO
2 2
2a+x"-4log, ;(4a" -4a+9)

5v18x" +7x% +2a +4 +log? 4(4a* —4a +9)

pemeHui HepaBeHCcTBa 1<

COCTOMUT M3 OHOM TOUKH, 1

HaWIHUTE 3TO pelIeHue.
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19. MHsBecTHO, uTO mpH Ja06oM mejaoM K # 27 uucso a — K2 gesnurca 6es ocrarka Ha 27 — K. Haitan-
Te a.
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TPEHUPOBOUYHLIE BAPUAHTDI
EFd NO MATEMATMUKE




OTtBeTOoM K 3agaHuAM dacTu 1 (1-12) aBiadercdA mesioe YHCJIO MJIM KOHEUHAA JeCA-
THYHasa Apobb. OTBeT cieayeT sanucaTh B 0J1aHK oTBeToB Ne 1 cripaBa oT HOMepa COOTBET-
CTBYIOILIEI'0 3aJlaHNA, HAUHHAS C IEePBOM KJETOUKH, 6e3 mpobenos. Kaxayio nmudpy, sHax
MHHYC H 3a0ATYIO IIHUINTE B OTAEJbHOH KJIETOUKEe B COOTBETCTBHH C NPHUBEACHHBIMH B
6saHKe oOpasnamMu. ETHHUNE H3MepeHUs MUCATH He HYKHO.

Hdna sanucu pemnieHWH M OTBeTOB Ha 3ajaHuA 13—19 mcmonbsyiiTe 6JaHK OTBETOB
Ne 2, BanuminTe cHavYajia HOMep BBIIIOJHsAeMoro 3agauud (15, 16 u T.4.), a 3aTeM 1oJaHOe
000CHOBaHHOE pellleHNe U OTBET.



AUATHOCTUUYECKAA PABOTA Ne 11

Yactr 1

HdepskaTes sy ITUCKOHTHOH KapThl KHUMKHOTO MarasmHa IoJy4aloT NPH Io-
Kymnke ckuaxy 2% . Kuura crout 250 py6aeit. Ckoabko py6ueii 3amiaTut
JepKaTesb JUCKOHTHOM KapThi 38 9Ty KHUTY?

Ha auarpamMe nmokasaHo 4HCJIO 3an1pocoB co caosom KMHO, caesnaHHBIX
Ha HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MECHAIILI C SHBAPA IO CeHTAGDb
2010 roga. Ilo ropu3oHTaNM YKa3bBIBAIOTCA MeCHIEI, II0 BEPTHKAJIU —
YHCJI0 3alIPOCOB 3a JaHHBIA Mecsan. OmpejgennTe IO AUarpaMMe Hau-
GoJiplilee MecsAUHOe YHCJIO 3anpocoB co caosomM KMHO B ykasaHHBIN me-
pHOZ.
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N3 palfoOHHOrO IIEHTPA B JEPEBHIO €KeJHEBHO XOIUT aBToOyc. Beposar-
HOCTb TOI'O, 4YTO B IIOHEAECJIPHUK B aBToﬁ'yce OKa)eTcA MeEeHBbIIe

17 naccaxxupos, pasHa 0,85. BeposTHOCTb TOr'0, YTO OKAXKETCA MEHbIIIe
11 maccaxupor, paBaa 0,52. HaliiuTe BepOATHOCTD TOr'0, 9YTO YUCJIO IAC-
caxxupos oyzer ot 11 g0 16.
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ni14
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10.

11.

12.

Pemure ypaBuenue vx +4 =7,

B npaAMoyronsHOM TpeyrosbHHMKe BBICOTa, IPOBEASHHAA K TUIIOTEHY3e,
AeJUT NPAMOM YroJ Ha JBa yIJa, OUH U3 KOTOPHIX paBeH 56°. Haiinure
MeHBIIIHI YroJ JAHHOTO TPeyroiabHuKa. OTBeT AaiiTe B rpajycax.

Ha pucynke nsobpakeHnl rpapux dyEKouu y = f(x) ¥ gecATb TOUeK Ha
ocu abcmuce: X, X, X3, ..., X19. B CKOJIBKHX U3 3THX TOYEK OpPOM3BOAHAA
bysrnuu f(x) orpunareanrsa?

v 4

R
ad
o

X5 Xg X7 X8

b - ———

X10 X

—— -

———— e — e 4

____-________4
P O .
To

O6béM nmiuuApa paBeH 24 cm’. Paauyc ocHOBaHMA IUJIMHAPA YMEHb-
OIMJIM B 2 pasa, a o0pasyoniyio yseJauuuan B 5 pas. Haitagure 0656éMm 1mo-
JyquBIIerocsa nuInHApa. OTBeT paiite B cM°.

HaitauTe 3HaueHHe BeIpaykeHnda logg 126 — log, 3,5.

st ogHOrO M3 IPeAIPUATHI-MOHOIIOJIMCTOB 3aBUCMMOCTb 00'beMa CIIpo-
ca Ha IPOAYKIMIO q (€IUHUIL B MeCAIl) OT €€ IeHkI p (ThIC. py0.) 3azaercs
dopmynoii: ¢ = 100 — 10p. Onpesenure MaKCUMAaJIbHEIN YPOBEHD IIEHEI D
(B ThIC. PY6.), IPH KOTOPOM 3HAYEHHE BHIPYYKH IIPEAIPHUITUA 32 MECSI]
r=q- p coctaBuT He MeHee 210 TrIC. pPyo.

IlepBas Tpyba mamoauser 6ax oobémom 600 auTpoB, a BTOpas Tpyba —
6ax 06bémom 900 surpoB. M3BecTHO, UTO OAHA M3 TPYO IIPOIyCKaeT B
MUHYTY Ha 3 J BOZHI Oojbiie, yeM Apyras. CKOJIbKO JUTPOB BOABI B MH-
HYTY IIPpOIMyCKaeT BTopad Tpy6a, ecu 6aKky ObLIM HAIIOJHEHHI 32 OJHO U
TO 3Ke BpeMs?

Haitgure TOuKy MakcumMyMma GyHKOIUY Y = (2x - 3)cos x—-2sinx+20, opn-

HaJJIeKaIyo IIPOMEXKYTKY (O; %) .



Yacts 2

413. a)Pemmure ypasuerue tg’x + 5tgx +6=0.

' |’
6) HaiinuTe Bce KODHM 3TOr0 ypaBHEHH, IPHHAJJIEHKAIINE IIPOMERKYTKY \:—2712; —2—} .

14. [luaMeTp OKPYXXHOCTH OCHOBaHHMS IWIMHApa paBeH 26, obpasylomiad nuamHapa paBHa 21.
ILnockocTh mepecexkaeT ero OCHOBaHMA o xopaaM IauHb 24 u 10. Paccroarre Mexay 3TUMH
XopAaMu paBHO 7410 .

a) ITocrpoiiTe IpAMYI0 IIepeceUeHNs1 9TOM IJIOCKOCTH C ILJIOCKOCTBIO, IIPOXOAsINeii yepes Aua-
MeTpbI OCHOBaHMI, MEPIEHINKYJIADHBIE 3TUM XOPIAM.
6) Haiigure yros Mexay 3Toi MJIOCKOCTBIO U IIJIOCKOCTEIO OCHOBAHUSA LIMJIMHADA.
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15.

Pemnre nepasencrso log, , (x-1)-log,, (x+2)<0.

16.

Oxpy:xHOCTH paanycoB 2 U 4 KacaioTcs B Touke B. Uepes Touky B npoBejieHa IpaMas, iepece-
Kalolllasa BTOPOH pa3 MEeHbINYIO OKPYKHOCTD B TOYKe A, a 6oapiyio — B Touke C.

a) Jokaxkure, uro BC = 2AB.
6) Haiiaure BC, eciu AB = 342 .
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31 nexa6ps 2014 roga Jleounn B3aa B GaHKe 1 muH py6aeit B kpeauT. CxeMa BHIILJIATH KPeAUTa

17.
cregyiomaa — 31 nexabpa Ka)XJoro cjeiyoilero roia 6aHK HAYUCJAET IPOIEHTHl Ha OCTaB-
HIYIOCA CyMMy JoJjra (To eCTh yBeJIM4YHBaeT JOJIT Ha a%), sateM JleoHH ] IE€PEBOAUT odepesHON
rpanm. JIeOHUA BHIIJIATAJ KPEAUT 3a ABA& TPaHIIA, MepeBe/is B mepBHIit pas 700 Teic. py0GJei,
BO BTOPOii 440 Thic. pyOueii. Ilox KaKoi MPOIEHT faHK BhIAAI KpeauT JleoHUY?

18. HaiiguTe Bce 3HAUYEHHA IIapaMeTpa @, IPHU KaXKJOM H3 KOTOPLIX MOJYJbh PA3HOCTH KOpHEH

2 _ 2 _
ypaBHeHus x° — 6x + 12 + a° — 4a = 0 npuanMaeT HauboJIbIIee 3HAYCHHUE.
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19.

ITocrenoBarensHoCTE 4,,4a,,...,d,,... COCTOMT M3 HaTypPaJIbHBIX 4uces, IPUYEM a ,=a,,, +4a,

IIpH BCeX HATypPaJbHBIX N .
a) MoaxeT Ji1 BLIIIOJIHATHCA PABEHCTBO 4a, =7a, ?

0) MosxeT /14 BBINIOJHATHCA PaBEHCTBO 5a, =T7a, ?

B) HpH KakoM HauboJbIem HaTypaJbHOM n MOK€T  BBIIIOJIHATBCA  PaBeHCTBO
_ 2
6na, ,, =(n"+24)a ?
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3.

AUATHOCTUYECKAA PABOTA Ne 12

Yacte 1

B TypucTryecKuil moxo Ha 7 AHEH OTIpaBJsAeTCHA I'PYIIa U3 8 4eJIoBeK.
B moxoxe Ha oxHoro uesopeka npuxozurcs 90 rpaMMoB caxapa B AeHb.
CKOJIBKO TPEXKHJIOTPAMMOBBIX MEIIKOB caxapa HYKHO KYIHTb, YTOOBI
caxapa XBaTHJIO Ha Bech Ioxon?

Ha pucyHKe >KUDHBIMH TOYKAMM OKA3aHO CYTOYHOE KOJHUUYECTBO OCAal-
KOB, BeINaZgaBmux B fAkytcke ¢ 18 no 29 okrabpsa 1986 roga. ITo ropu-
30HTaJM YKAa3bIBAIOTCS YHCJA MECAIla, MO BEPTUKAIM — KOJIHYECTBO
OCaJKOB, BHINABIINX B COOTBETCTBYIOIIUM AeHb, B MUIJAMMeTpax. Ilaa
HarJAAHOCTH KUPHBIE TOYKH Ha PHUCYHKe CoeJUWHEHHl JuHueil. Onpene-
JINTE 10 PUCYHKY, KAKOI'0 YKcJIa 3a JaHHBIM Iepuo/ BeIIajao Haubobiiee
KOJIMYECTBO OCafKOB.

0,8

0,7
0,6
0.5 \
0’4 \ A
0,3 ]
0,2 \ / \
o\ I/ /1T
V V|

18 19 20 21 22 23 24 25 26 27 28 29

Ha xneruaroii 6ymare HapucoBaHO ABa Kpyra. Ilnomans BHyTpeHHeEro
Kpyra pasHa 16. Halinure niomaas 3amTpuxoBaHnHoH ¢durypsi.

n12.1

u12.3
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1248w

i

B kaxpoil ABaanmaTs naTol 6aHKe kKogde COrjacHO yCIOBHAM aKIUHU €CTh
npus. [Ipuas! pacnpenesieHsl mo 6ankam cayuaitno. Konst moxkynaer 6an-

Ky Kode B Hajex e BeIurpaTh npu3. Haitagure BeposiTHOCTL TOTO, UTO KoO-
JIf He HAWUJAET IpU3 B cBoell 6aHKe.

Pemnre ypaBuenue log,s(2 — 3x) = 0,5.

Kouusl orpeska AB sexxaT 1o pasibie CTOPOHEI OT npsamoi [. Paccrosuune

OT TOYKH A 10 npAMo# [ paBHO 7, a pacCTOAHHE OT TOYKHU B 10 mpsaMo [
pasuo 13. Haitgure paccTosHHE OT CepeAHUHBI OTpe3Ka AB o npamMoi [.

Ha pucynke uzobpaxkéH rpaduk GyHKnuu y = f(x) U oTMeUeHBI TOYKH
-5, -3, 3, 7. B KaKoil U3 3THX TOYEK 3HAUYEHHE IIPOU3BOJHOM HaubOJIb-
niee? B oTBeTe yKaKuTe 3Ty TOUKY.

¢-————mm————

|

o

|

@

o

e

E Y S
Ry

Yepes CPefHION JHHHIO OCHOBAHHUA TPeyroJabHOMi IpU3MBI, 00BEM KOTO-
poil paBeH 32, npoBefieHA NJIOCKOCTB, HapaJeIbHAN 6oxoBoMy peOpy.
Haiigure 066M 0TCeUeHHOH TPEYTOALHON IPU3MBI.




10.

11.

12.

(41.23)"

Haiiaure 3HaueHME BLIPAXKEHHUSA oIz

B pO3eTKy 3JIeKTpOCeTH MOAKJIOUEHELI IIPHUOOpHI, 001lee COIIPOTHUBIIEHUE
KOTOPBIX cocTaBisgeT R, =88 Owm. IlapajiesbHO C HUMH B DO3ETKY Ipe-

moJiaraeTcA IMOAKJIOYUTE 3jJeKTpooborpeBarenb. Onpejennte HaUMeHb-
IIIee BO3MOXKHO€ COINIPOTHBIeHHe R, aroro ajexkTpooborpesaTess, eCJu

HM3BECTHO, YTO IIPU IapaJijieJJbHOM COeIWHEHNH ABYX MPOBOAHUKOB C CO-
npoTuBieHuAMU R, u R, ux oblnee cOIpoTHBIeHUEe 3afaéTcsa HPOPMyI0it

_ BB,
Rosm _R1+R2

ob11iee CONMPOTHUBIICHHUE B Hell JOKHO OBITh He MeHbIne 24 Om. OTBeT BbI-

, a IJId HOPMAaJbHOI'O (IJYHRLIPIOHPIPOBS.HHH 9JIEKTPOCETH

pa3uTe B OMax.

TpH KHWJorpaMma 4epelriHnu (;TOHT CTOJIBKO XK€, CKOJIBKO ITATHh KHJIOTpaM-
MOB BHIIIHH, & TPU KHJIOTpPaAMMa BUIIIHHA — CTOJIBKO K€, CKOJIBKO JBa KH-
jorpaMMa KayOHMKH. Ha CKOJBKO IpPOIEHTOB KHJIOrDAMM KJIYOHUKHU
JelleBjie KHIorpaMMa YeperrHu?

Haiigure TOUKy MaKCUMyMa QYHKIIUH Y = —%x\/; +4x+11.

m12.11

ni12.12
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Yacts 2

3ctg’x +4ctgx
5cos® x—4cosx

13. a)PemuTe ypaBHeHHE =0.

6) HaiiguTe Bce KOPHH 3TOr0 ypaBHEeHU A, IPUHALJIEKALI[He IPOMEXKYTKY {—3n; —Tl’m: .

14. Ilnomaar 60KOBOM MOBEPXHOCTH IIPABHJILHOH UeTHIpEXYrosbHON mupamuasl SABCD paBHa
108, a mioIaap MOJHON TOBEPXHOCTH 9TOM IMpaMUALI paBHa 144.
a) ITocTpoiiTe IpAMYIO HepecedeHUs II0CKOCTH SAC M IIOCKOCTH, IIPOXOAAIIEeH Uepe3 BepIIn-
HY S 9TO¥ MUPaMHUJbl, CEPEJUHY CTOPOHBI AB U IIEHTD OCHOBAHUSA.
6) Haitgure ny01maAsb ceueHUA TUPaMHUALI IIOCKOCThI0 SAC.
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15. Pemure HepaBeHCTBO 1 —3 < 28 .

i

16. OxpyxksocTtu S, 1 S, paguycoB R u r (R > r) cCOOTBETCTBEHHO KacaioTCs BHEIIHMM oGpa3oM B
Touke A. Yepes Touky B, nexxalnyio Ha OKPYKHOCTH S;, IPOBeJieHa NIpAMasd, Kacalomaaca OK-
PYKHOCTH S, B Touke M. UaBecTHO, uro AB = a.

2
/ a‘r
a) JIoKasKuTe, YTO PACCTOSHUE OT TOYKM B 0 meHTpa OKpy»XHOCTH S, paBHO , |1’ +a’ + R

6) Haiinure BM.
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17.

IIpeanpuHUMaTE b KYNUJ 3JaHHe U coOMpaeTCA OTKPBHITH B HEM OTesb. B oTesie Moryr ObIThH
CTaHJapTHble HOMepa miIomanpio 30 KBaApaTHBEIX METPOB M HOMEpPa <«JIKC»  ILIOIIAALIO
40 kBagpaTHLIX MeTpoB. O6Ias MIOIAAb, KOTOPYIO MOXKHO OTBECTH IOA HOMepa, COCTAaBJIAET
890 KBaapaTHBIX METPOB. IlpeInpuHUMATEF MOKET IOAEJUTh 9TY IJIOIIAXbh MEXKIAY HOMEepaMH
PasJINYHBLIX THIIOB, KaK xoueT. OObIUHBIN HOMED OyAeT NpuHOCHUTD oTeto 4500 pyOael B cyTkH,
a HOMep «JIoKC» — 6500 py6ieii B cyrku. Kakyo HaubOJIBIIYI0 CYMMY JeHer CMOXKeT 3apabo-
TaTh B CYTKH Ha CBOEM OTeJIe IPeNITPUHUMATEH?

18.

1+(2—2k)smt ok

cost—sint

Haiinure Bce 3HaueHudA mapaMeTrpa k, IpH KayKJAOM K3 KOTODhIX ypaBHeHUE

7
HMeeT XOTA ObI OJHO perieH’e Ha HHTepBaJe (O; 5) .
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19.

Ilo Kpyry B HEKOTOPOM HOPSAJKE II0 OAHOMY pasy Hanucadsl uncia ot 10 go 21. IIna kaxxaoi us
ABEHAAIIATH Map COCeJHNX YMCEJ HAILJIN UX HauOoJbIINi o0 AeJIuTeNb.

a) MorJio i1 MOJIyYUTHCS TaK, UTO Bce HaubobIIne o0IHe JeauTe]In paBHel 1?7

6) MorJ1o Jiu IOJIyYHTHCA TaK, YTO BCe HanGoIbILIHe 061IHe JeJHTe I TI0NapHO PA3JIHYHbI?

B) Kakoe HauboJjiblllee KOJTMYECTBO IIONAPHO PAa3JHYHBIX HAHOOABIINX OOIMHX AeJINuTe el MOrJjo
IIPH 3TOM IIOJIYUYUTHCA?
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AUAFrHOCTUMECKASA PABOTA Ne 13

Yacrp 1

13.1m

1. B cenrsabpe 1 kr momugopos crous 70 pybaeii, B oKTAOpPe IOMUAOPHEI I10-
noposkasnu Ha 20% , a B HosiOpe ewie Ha 25% . CKoabKo py6iaeii ctomn 1 Kr
IIOMHAOPOB TocJIe IOAOPOKAaHUA B HOAOpe?

2. Ha pucyHKe mokasaHO M3MeHEHHEe TeMIepaTyphl BO3AyXa Ha IIPOTsKe-
HHH TpeX cyTOK. Ilo ropu3oHTaNM yKa3kIBA€TCA JaTa U BpeMs, 110 BePTH-

Kaqu — 3HaueHHe TeMIepaTypel B rpaaycax Ilenncus. Onpegenute mo
PHUCYHKY HanboJbIIyIo TeMoeparypy Bosayxa 20 gexkabpsa. OTeeT gaiite B
rpaaycax Ileabcusa.

_5 N/
o 7

0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00 6:00 12:00 18:00 0:00 6:00

|
[y

18 nexabps 19 nexabps 20 nexabps
13.3m ' 3. HajiguTe mwromans KBagpata ABCD.
[ }| 1
C
B
D
A

KaxkuM-aubo nramuctom u3 Poccun.

13.5m

5. Pemmure ypaBHeHHE 2°* = (0,25,

e e e o
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10.

11.

12.

OT1pe3ok AB sABIAETCA XOPA0i OKPYKHOCTH ¢ meHTpoM O. Haitaurte yroa
Mexay npAmMoil AB m KacaTeJdbHOH K OKPYIKHOCTH, IIPOXOAAlIeN uepes
TouKy A, ecau yroia AOB paBer 56°. Orser gaiite B rpagycax.

Ha pucyske msobpaskeH rpapuk dyaxnum y = f(x). Ilpamasa, npoxoxda-
masa depe3 Touky (—1; 1), kacaercsa aToro rpadukKa B TouKe ¢ abcruccoit
3. Haiigure f(3).

77

o)
Ry

B cocyzne, umeromieM GOpMy KOHyCa, YPOBEHb KHMAKOCTH AOCTHraeT 1

BBICOTEI. O0BEM KMIKOCTH paBeH 5 M. CKOJIBLKO MHJIMIUTPOB KHIKO-
CTH HYKHO JOJUTh, YTOOBI HAIIOJHUTH COCY/, JOBEPXY?

Haiinute 3Hauenue Beipaxkenus log,11-log,, 27.

Bricory Hapj 3emieill (B MeTpax) IOAOPOIIEHHOTO BBepX KaMHA MOXKHO
BEIYHMCJIATH 0 opmyne h(t) = 1,4 + 14t — 5¢%, rne t — BpeMdA B CeKyH-
Jax. CKOJIBKO CEeKYyHJ KaMeHb OyjeT HaX0aUThCS Ha BeICcOTe GoJiee 8 meT-
poB?

M3 nyukTa A Kpyroeoi Tpaccel, JJIUHa KOTopoii paBHa 30 KM, 0JJHOBpe-
MEHHO B OZJHOM HATIpaBJIEHHH CTAPTOBAJH JBa aBTOMOOMIKNCTa. CKOpPOCTH
nepBoro paBHa 92 KM/4, CKOpOCTb BTOporo — 77 kM/du. Uepes CKOJBKO
MHHYT IepBLIH aBTOMOOMJIHCT GyZeT omepeskaThb BTOPOrO POBHO Ha
1 xpyr?

Haiizure Hanbosbiiee 3HaYeHue pynrnuu y = 13x — 13tg x — 18 Ha or-

T
0; —1.
pesxe[ 4}

e e e e e e e e e e o e e e e e e o A 5 A o m e e ik i e e i B e o

n13.8

mni13.12
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Yactb 2

13. a)Pemure ypaBuenue 7 sin’x + 8 cosx —8=0.

6) HaiiauTe Bce KOPHH 9TOro ypaBHEHH A, IPUHALJIEKAIIIe IDOMEKYTKY |:——g-; g .
J

14. Ilnomaap OCHOBaHUA MPABUJILHOI UeTHIpEXyrosbHoi nupaMuasl SABCD pasHa 64.

a) IlocTpoiiTe npaMylo nepeceueHHA MIOCKOCTH SAC M IJIOCKOCTH, MPOXOAAINeil uepes Bep-
HIMHY S 3TOH NUPAMHUALI, CEPEJUHY CTOPOHBI AB U IIeHTD OCHOBaHUA.

6) HaiinuTte niomiaab 60K0BOM MOBEPXHOCTH 3TOM NUPAMUALI, €CJIH IJIOIaAb CeYeHNA MUpaMu-
sl IockocTeio SAC paBHa 64.
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15. Pemnure HepaBeHcTBo log’ ,(x —18)° + 32 < 161og_ (36 + 16x — x?).

x+2 x+2

16. Touka O — HeHTpP OKpy>XHOCTH pazuyca 2. Ha mpogomxenun paguyca OM B3sATa Touka A.

Yepes TOUKY A HpoBeAeHa NMpAMAasd, Kacamwlmascs OKPY»KHOcTH B Touke K. MaBecTHO, uTO
ZOAK = 60°.

2v3
a) loxkaxkure, uro AK = T\/_ .
6) Haiinute pagnyc oKpy>kHOCTH, BiucaHHo# B yroi OAK u Kacaloleicsa JaHHOH OKPY>XKHOCTH
BHEIITHUM 00pa3omM.
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17.

15-ro ssHBaps IJIaHUPYETCA B3ATH KpeAUT B 6aHKe Ha 19 MecAEeB. Y CJIOBHA €ro BO3BPATa TAKOBHI:
— 1-ro uyKcaIa KA aAoro MecAla AoJAr Bo3pacTaeT Ha 3% II0 CpaBHEHHIO C KOHIOM IpeALIAYIIEero
MecsALa;

— €0 2-10 1o 14-e YHUCJIO KAaXKAOT0 MecAIla HeOOXOAMMO BHIILJIATUTE YaCTh J0JITa;

— 15-ro uucaa KaXXJ0oro Mecala JOJIT AOJKEeH ObITh HA OOHY U Ty K€ BeJIMYHUHY MeHbIle 40JIra
Ha 15-e 4ucCJI0 IpeABIAYIIEro MecsaIia.

CKOJIBKO IIPOIIEHTOB OT CYMMBI KPEIHUTA COCTAaBJAeT obiasa cyMMa JeHer, KOTOPYIO HYy>KHO BBI-
NJIATUTH GAHKY 32 BeCh CDOK KPEeAUTOBaHMUA?

18.

HaiinuTe Bce 3HaUeHHUA TapaMeTpa k, IIPU KaXJ0OM U3 KOTOPBIX ypaBHEHHE
2+(4-4k)cost
4cost—sint

. T
=1 He HMeeT pelIeHHI Ha HUHTEpPBaJe (-—TC; - EJ .
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19. Kaxoe Hau6oJibmiee KOJIUYECTBO YHCEJ MOMKHO BRIOPATh U3 OTPe3Ka HATYPaJbHOrO paza oT 1 xo
2009, Tak 4TOGHI pa3HOCTS JIIOOBIX ABYX U3 HUX He Oblla TIPOCTOM?
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Ilepen nayasiom MaTtya o ¢yT60y CyAbpda GpocaeT MOHETY, YTOOBI olpe-
IeJIUTh, KaKasa U3 KOMaH[I OyJeT mepBad BaageTh madyom. Komanza «Be-
Jble» M0 ouepenu urpaeT ¢ komaugzamu «Kpacusie», «Cunue» u «3ese-
Hble». HalfiiuTe BEepPOATHOCTH TOrO, YTO POBHO B OAHOM MAaTdYe IIPABO
IepBO# BJIAJETH MAYOM IIOJIYYUT KOMaHAa «DBesbies.

Pemrure ypaBHeHUE vx + 9 = 5.

Huaronanu tpanenuu ABCD c ocuoBauuamu AB u CD nepecekaioTcs B
rouke M. Haiinure MC, ectu AB = 11, DC = 33, AC = 28.

Ha pucynke nsobpaxkén rpacdux dpyHknuu y = f(x). IIpamasa, npoxonsa-
mas yepes TOUKy (—6; —1), kacaeTrca aToro rpaduka B Touke ¢ abcruccoit
6. Haiigure ['(6).

y“

IInsungp BoucaH B NPSMOYIOJILHBIN Napaiuienenunel. Paguyc ocHoBa-
HUAA MUIMHApPa paBeH 2. O0beM napasurenenunesna paseH 80. Haiigure
BBICOTY ITUJIMHJDA.

/
/’
\/

40, 24
HaiiaguTe 3HaueHNe BRIpAXKEeHUSA M .

%

a14.5




14.10m

14.11m

14.12m

240

10.

11.

12.

t
- T
Macca paiH0aK THBHOTO BeIIeCTBA YMEHbIIAeTCA 110 3aKoHy m(t) =m, -2 T .

B naGopaTopun noJIydUJIH BeIlecTBO, cOlepsKaliee B HaUaJIbHBIN MOMEHT
BpeMeHH m,= 280 MKr M30ToIla KeJjie3a-59, mepuo/ noarypacnaga KoTo-
poro T = 45 cyTok. B TeueHHe CKOJIBKHX CYTOK COIEpIKaHUe U30TOIIA JKe-
Jae3a-59 B BemecTBe 6yAeT NpeBOCXoAUTh 17,5 MKr?

HmMeloTcst ABa cocya, cogepkamiue 42 Kr 1 6 Kr pacTBopa KHCJIOTHL pas-
JUYHON KOHIeHTpanmuu. Ecam 3Th pacTBOpPE CMeEIaTh, TO HOJYUHUTCH
pacTBop, comepkamuii 40% Kucisorsl. Eciu xe cMenaTsk paBHbBIE MAaCChI
3THX PacTBOPOB, TO IOJYYHUTCH PAcTBOP, cozepkamuit 50% KHCJIOTHI.
CKOJIBKO KMJIOTPAMMOB KHCJIOTHI COJEPIKHUTCA B IEPBOM pacTBope?

o 2.
Haiinure HauMeHbIllee 3HAUeHHe (PyHKIUM e~ —14e*+5 Ha oTpeske
[-1;2].



YacTtb 2

log; (—2cosx)

13. a)Pemure ypaBHeHUe ————°0—>=0.
' \/btgx
6) HaiignTe Bce KOPHH 3TOT0 ypPaBHEHH A, IPHUHAJIEKAII[He IPOMEKYTKY [g, 215} .
14. [IuamMeTp OKDPYKHOCTH OCHOBaHHA IHJHUHApPa paBeH 26, obpasylolnas muauHApa paBHa 21.

ILnockocTh mepecexkaeT ero OCHOBaHUA 10 XopAam AauHbl 24 u 10. PaccToaHne Mexy 3TUMU
Xopaamu paBHO V730 .

a) ITocTpoiiTe MpAMYI0 NIepeceYeHUA 3TOM MJIOCKOCTH C ILJIOCKOCThIO, IIPOXOAAINEH yepe3 Ana-
MeTpPBI OCHOBaHMUIi, IePIEeHAUKYJIAPHEIE 3THM XOpAaM.
6) HaiignTre yroJs Mex Iy 3TOH ILIOCKOCTBIO M IIJIOCKOCTBHIO-OCHOBAHUSA IIJIMHADA.
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15. PemuTe HepaBeHCTBO log,  (x +2) -log, ,,3-x)<0.

16. [lana okpykHOCTBb paguyca 2 ¢ ueatpom O. Xopaa AB nepecekaet paguyc OC B Touke D, npu-
yém LCDA = 120°. U3BecTHO, uTo OD = J3.
a) lokakure, 4To paccroanue ot O no xopasi AB pasHo 1,5.
6) HaiiaguTe paguyc OKpYy»KHOCTH, BoucaHHoi B yroia ADC u Kacaromieiica ayru AC.
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17. VY ¢depMmepa ecTh JBa 1oJsA, Kaxkgoe mioimaabio 10 rekrtapoB. Ha KakoM nojie MOXKHO BBIPAIIH-
BaTh KapTodesb U CBEKJIY, II0JIA MOKHO JEJIUTh MEXAY 9TUMU KYyJITYPaMU B JII000H IPOIIOPIIUH.
VposkaifHOCTb KapTodessa Ha IePBOM 11oJie cocTapisger 300 1/ra, a Ha BTopoM — 200 11/ra. Ypo-
YKaHOCTB CBEKJILI Ha IIepBOM noJie coctaBisdeT 200 1j/ra, a Ha BTopom — 300 11/ra.
depmep MOXKET IpoAaBaTh KapTodesb 1o nede 3000 py6. 3a 1leHTHep, a CBEKJy — IO IieHe
4000 py6. 3a uenTHep. Kaxoit Hanbosbinuit JOX01 MOXKET IHOJIYYUTD hepmep?

18. Hailigure Bce 3HaueHWs mapamMeTpa 4, IPYA KaXXJOM M3 KOTOPHEIX MOAYJb PA3HOCTH KOpHeEH
ypaBHenus x° — 6x + 12 + a® — 4a = 0 TpuHMMaeT HanGoJibIlee 3HaYCHHE.
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19.

a) IIpuBeuTe IpHMep TAKOTO HATYPAJHHOIO YUCJIA 7l , 9TO YHCAA N° U (n+24)2 JaioT OfUHA-
KOBBIM OCTATOK npH aeseduu Ha 100.

6) CKOJIBKO CYIIECTBYET Tpéxsnaqﬁmx YUCeJ 71 C YKA3aHHBIM B IYHKTE @ CBOMCTBOM?

B) CKOJIBKO CYyLIeCTBYeT ABY3HAYHBIX YUCE M, IJIA KaKAOr0 U3 KOTOPHIX CYIIECTBYET POBHO

. 2 "
36 TPEX3HAUHBIX YMCEI 7l , TAKUX, 9TO N° H (n+m)” parmoT OZAMHAKOBBIHA OCTATOK IpU JeJIeHHH
Ha 100.
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AUATrHOCTUYECKAA PABOTA Ne 15

Yacrs 1

1. CryneHTaMy TeXHMYECKHX BY30B COOHMpPAIOTCA CTATh 18 BHIIIYCKHUKOB
mxoasl. OHE cocTaBasaioT 45% OT uKc/ia BHIYCKHUKOB. CKOJBKO B KO-
Jie BEIIYCKHUKOB?

2. Ha guarpamMmme moxasaHo 4HCJIO 3alpocoB co cjoBom PYTBOJI, caenan-
HBIX HA HEKOTOPOM TMOMCKOBOM CaiiTe BO BCe MeCHAIlLl C AHBapA MO CeH-
ta6ps 2010 roga. Ilo ropu3oHTANIN YKA3LIBAIOTCA MECSAIEl, IO BePTHUKA-
JI1 — 4YWCJIO 3allpOCOB 3a AaHHEIN Mecalnl. OnpeaejauTe MO AUArpaMme,
CKOJILKO OBLIO MecsIeB B YKA3aHHLIH MepHOJ, KOI/a YUCJI0 3alIPOCOB CO
caosom @PYTBOJI 6s110 Meusme 3 600 000.

7200000

6300000

5400000

4500000

3600000

2700000

1800000

900000

AHB (GeB Map amp wMail HIOH HIOJA aBr  CeH

0

3. Haiigure noomans Tpeyroasauka ABC.
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15.4nm

4. Mapuna u [iuna 6pocaioT KyGHK 110 OZHOMY pa3y. BeIUrpeIBaeT Ta JeBou-
Ka, y KOTopo# BeinajeT 6osabine oukoB. IlepBoit Kyouk 6pocusa Mapusa,

y Heé Beinasio 3 ouka. Halifure BepoATHOCTH TOro, 4T0 J{lHA BEIMrpAET.

5. Hainure KopeHb ypaBHeHUd log, (6 —4x) =4log, 2.

6. Hadinute 4ynciio CTOPOH MPaBUJILHONO MHOTOYTOJBHUKA, KAXKIBIA U3 yI-
JIOB KOTOPOTo paBeH 140°,

7. Ha pucynke msobpakensl rpaduk dyskuuu y = f(x) — IpOU3BOLHOMN
dyHrouu f(x), m cemp TOueKk Ha ocu abcmucc: Xx;, Xy X3 ..., X
B cxkoabKHuX U3 3THX ToueK GyHKIUA f(x) Bo3pacTaer?

L et

| S

¢ -

ad
-
R"

Xy X5 X6

O

-

8. IIpsaMoyronpHbIii mapajjielenune] OMMCAH OK0JO cdepnl paguyca 4.
Haiigure ero oosem. ‘
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10.

11.

12.

36

HaitnuTe 3HaueHWe BEIPAXKEHHUS 5 5 .
cos® 95°+cos”185°

3aBHCHUMOCTB TeMIlepaTypsl (B rpaaycax Keqsrsuua) oT BpeMeHH (B MUHY-
Tax) IJIA HarpeBaTeJbHOrO 3JIeMeHTa HeKoToporo npubopa GbLia moayue-
HA 5KCIEPHMMEHTAJNLHO M Ha MCCIeAyeMOM HHTepBajle TeMIlepaTyp 3aja-
eTca BeipaxkenueMm T(t) = T, + at + bt?, rne T, = 900 K, a = 31 K/mu=H,
b=-0,2 K/mun®, U3BecTHO, YTO IIPH TeMIlepaTypax HarpeBaTeJdA CBBIIIIE
1550 K npubop MOxXeT HCIOPTUTHCA, IMMOITOMY €ro HY>KHO OTKJIIOYaTh.
Onpegennre (B MUHYTax), 4epe3 Kakoe HanboJIbIIIee BpeMsi IIocJie HavaJia
paboTHI HYKHO OTKJIIOYATh IPUOOD.

Cmenianu 14 sutpoB 30-IpOIEHTHOrO BOJHOI'O pacTBOpa HEKOTOPOro Be-
mectBa ¢ 10 guTpamu 18-TIPOIEHTHOrO pacTBOpa 3TOTO K€ BEIeCTBA.
CKOJIBKO TIPOLIEHTOB COCTABJISIET KOHIEHTPalUs IIOJYy4YHBIIEroCcA pac-
TBopa? 3HaK % B OTBeTe He THUIIUTE.

HailinuTe HauMeHbIIee 3HaYeHHe QYHKUuHU y = (x — 9x + 9)e* " Ha oTpes-
ke [6; 8].

m15.9

u15.10

m15.11

n15.12
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Yacts 2

13. a)Pemure ypaBuenue 5 cos’x — 12cos x + 4 =0.

6) Haiizure Bce KOPHH 3TOr0 ypaBHEeHU A, IPUHAIJIEKAIITHE IIPOMEKYTKY [—@; - n} .

14. Jlana npaBWiIbHaA 4YeThIpExyroabHasa nupamusa MABCD, pébpa OCHOBaHMS KOTOPOM paBHEI
5\/5 . Touka L — cepeguna pe6pa M B. Taurenc yrsia mexxay npameiMmu DM u AL paBeH \/E .
a) Ilycts O — neHTp ocHOBaHuUA nupamunabi. [lokaskure, uro npsameie AO u LO neprneHguKy-
JISIPHBI.
6) HaiizuTe BEICOTY JaHHOM NHPaMHUABI.
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15.

2-(x-6)"

> _<-0.2.
5(x-6) -1

Peurnre HEpaBEeHCTBO

16.

OkpyskHOCTH ¢ eHTpamu O u B paguyca OB nepecekaiorcs B Touke C. Paguyc OA oKpYKHOCTH
¢ neatpom O nepnenaukyasped OB, npuuém Touku A u C JexaT 10 OZHY CTOPOHY OT IIDSIMO
OB. Oxkpy»KHOCTb S; Kacaercsa MeHbInX Ayr AC u OC 3THX OKpYKHOCTeH, a TaKKe OoTpe3Ka
OA. OKpyKHOCTB S, KacaeTcsa OKPYKHOCTH € IleHTpoM B, npamoiit OA u OKPYKHOCTH S;.

a) Hoxkaxure, uyro npamasa OA KacaeTcs OKPYKHOCTH C IIeHTPOM B.
0) HaiizuTe OTHOUIEHNE PAagNyCa OKPYIKHOCTH S; K PAZUYCy OKPYIKHOCTH S,.
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17.

B nByx obsacTax ecTh no 20 paboumnx, KaXKABIH U3 KOTOPHIX TOTOB TPyAUTHCA o 10 yacos B cy-
TKH Ha AOObIYe aJIOMUHHA UJH HUKeJs. B mepBoil obnacT oguH pabouumii 3a yac JOOBLIBaeT
0,2 kr amiomuuusa uiau 0,2 Kr HuKeJs. Bo BTopoi o6acTu A1 qoOBIYH X KI ATIOMUHUSA B JeHb
TpebyeTca x° yesOBEKO-4acCOB TPYZAa, a A JOOBIYM y KI' HUKeJs B JeHb Tpebyerca y® uesoBe-
KO0-4acoB TpyJa.

O06e oGracTu MOCTABAAIOT JOOBITHIA METAJLI HA 3aBOJ, I'Ze AJA HYXJ IPOMBIIIJIEHHOCTH IIPOU3-
BOJUTCA CILJIAB AJTIOMHUHUSA U HUKEJIA, B KOTOPOM Ha 1 KT aJJIOMUHUSA IPUXOAUTCA 2 KT HUKEJIA.
ITpu aToM o6GyIacTH AOTOBApHUBAIOTCA MEMKIY cO00il BeCTH AOOBIUY METAJJIOB TaK, YTOOBI 3aBOJ
MOT IIPOM3BECTH HamOoJblllee KOJNYECTBO cIiaBa. CKOJBKO KHJIOTPDAMMOB CIIJIaBa IIPU TaKHX
YCJIOBHAX €KeJHEeBHO CMOJKET IIPOM3BECTH 3aBOJ?

18.

2-(4-4k)sint __

cost—4sint

Haiinute Bce 3HaUeHUs mapameTpa k, IPH KasKJOM U3 KOTOPHIX YpaBHeHUE

5m |
“MeeT XOTs Obl OJHO PelIeHHe Ha OTpe3Ke |:-3TE; <
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19.

Iana yObIBaionias apudMeTniecKas IPOrpeccus

_6m-m*-9 __ 6m-m®-12 _ -10
= g LT s Gy T,
6m-m 6m-m 6m-m
KOTOpasa COCTOUT GoJiee ueM U3 JBYX UJIEHORB,
a) Mosker st yncio m O6ITh 6osibie 87
6) MoxxeT i1 B IPOI'PECCHH @, Q,,..., @, OBITH POBHO 5 4IeHOB?

a,

B) HaiiguTe Bce BOBMOXKHbIE€ 3HAUEHUA CYMMEI JaHHOI MPOrPECCHH.
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16.1m

16.2m
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3.

32

28

24

20

16

12

AUMATrHOCTUUMECKAA PABOTA Ne 16

Yacrs 1

Ilauka cauBouHOro maciaa crout 68 pybGuseit. IlencHoHepaM Marasue
nenaeT ckuaky 10% . Ckoabko py6Jieif CTOMT HayKa MacJa AJs HeHCHO-
Hepa?

Ha pguarpamme nokasaHa cpefHeMecAYHas TeMIleparypa Bo3AyXa B
Puo-ge-Haneiipo 3a Kaxawii mecsan 2009 roga. Ilo ropusonTanu yka-
3BIBAIOTCA MeCHAIlEl, II0 BEePTHKAJHN — TeMIlepaTypa B rpagycax llein-
cusa. OnpefenuTe Mo fUarpaMMe PasHOCTh MeXKAY HAauOOJbOIeH U Hau-
MeHbIIle# cpegHeMecAYHOM TemnepaTtypoit B 2009 roay. Orser maiiTe B
rpanycax Heabcus.

AHB ¢(eB Map anp Mail MIOH HIOJ aBr CeH OKT HOA ek

HaiiguTe nioniaas Tpamemuy, BePIIMHAMH KOTOPOI SABISAIOTCA TOUKH C
xoopauratamu (1; 6), (7; 6), (4; 1), (2; 1).

Ui
6f--1=

] o e e e

DO = ger
Fg
Ry




4.

7.

B rpynmne mo aHramicKoMy A3bIKY yd4arca 10 mKoJbHHKOB: AHTOH, Ba-
nuK, Fansa, Mama, Urops, Koad, Jltoga, Mursa, Iloausa, SIpocaas. B Ha-
yaJjie YPOKa yYNTEeJbHHIIA TIPOHU3BOJBHBIM 00pa3oM BhIOMpaeT y4eHHKa,
4yTOOGBI OH OTBEYAJ AOMAaIllHee 3ajfaHue y Zocku. HalixnTe BepOATHOCTH
TOr0, UTO K AOCKEe IIOHAET MAJIbUUK.

. 1 x-2
HaiiguTe KOpeHb ypaBHEHU A 36 =6.

PaccrossiHne oT TOUKM mepecedyeHHudA AuaroHajei pomba A0 OgHOU u3 ero
cTopoH pasHO 11, a ogHa U3 guaroHasneit pom6a paBHa 44. HaiifuTte Benu-
YUHY TyIoro yrja pom6a. OTBeT galitTe B rpagycax.

Ha pucyuke umsobpaxkeHbl rpadux GyHKIuU y= f(x) ¥ JecATh TOUEeK Ha
oCH abCIfHCC: X;, Xg, X3, ..r X190 B CKOJIBKHUX M3 3THX TOYEK IIPOU3BOAHASA
f(x) dyuxnuu f(x) mogoxureasna?

yi

i
A
k)
)

x4 X5 Xe

———————

———— e —

ILnomazns moJIHOI MOBEPXHOCTH KOHYca paBHa 84. IlapaiespHO OCHOBA-
'HMIO KOHyca NpOBEJeHO CedeHHe, JejAmiee BHICOTY momosam. Hadigure
IJIOIAASL MOJHOM MOBEPXHOCTH OTCEYEHHOI'0 KOHYyCAa.

253




16.9m

16.10m

16.12m
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10.

11.

12.

Haiinure sHauenue BeIpaxcenus (558° — 23%) : 581.

s o6orpeBa momelneHuA, TeMiepaTypa B KotropoM pasHa T, = 20 °C, ye-
pe3 pajgHaTop OTOIJIGHHS IIPOIYCKAIOT TOPSAYYI0 BOAY TEMIIEPAaTypoil
T, = 88 °C. Pacxog npoxogsaileit yepes Tpyoy Boasl m = 0,4 kr/c. IIpoxomsa
no Tpybe paccrosiHme x (M), Boja oxJjaskjaercda no Temnepatyper T(°C),

npUyeM X = onf—rﬁlog2 L-T, (M), Toe ¢ =4200 AL TEIJIOEMKOCTD
Y T-T, Kr-°
Br

BOJBI, ¥ = 63—OC'— Koa(dduiueHT TenaoobmMeHa, a o= 1,2 — mocross-
M .
Hada. o kakoii Temeparypsl (B rpagycax Ileancus) oxiaguTca Boaa, €CIH

JIJTHHA TPYObI paBHa 64 M?

B YyeTBepr akiilnl KOMIIaHUHU NOAOPOXKaJI Ha HEKOTOpOe YHCJIO NIPOIIEHTOB,
a B OATHHIY IIOJeIlIeBeJIH Ha TO K€ caMOe YHCJIO IIPDOIEHTOB. B pe3yJiabTare
OHH CTAJIHU CTOHUTH Ha 9% JelieBJjie, 4eM IIPH OTKPBITHH TOPI'OB B 4eTBEPTI.
Ha ckospKo NPOLIEHTOB INOJOPOMaJIl aKIIUHN KOMITIaHNH B ‘{eTBepl"?

2
Hajigure HauGosbiiee 3HaueHne QYHKIUYN Y = —gx\/; +3x+19 Ha or-

peske [8; 21].



Yacrtb 2

13. a)Pemmure ypaBHenue 6 sin?x + Tcosx — 7=0.
0) HaiiguTe Bce KOPHH 3TOr0 YpaBHEHH A, IPUHAJIeXKalI[He IPOMEKYTKY [—31t; - n] .

14. B npasuabHO# Tpeyroabuoi npusme ABCA,B,C, Bce pébpa paBHbI 1.

a) IlocTpoiiTe IpAMYIO mepecedyeHUs MIOCKOCTH ABB; U MJIOCKOCTH, IPOXOAAIIEH yepe3 TOUYKH
C, C, nepueHAUKyAAPHO mIockoctn ACC,.
6) Haitaure Kocuayc yria mexxay npamMeiMu AB, u BC,.
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15. Pemure HepaBeHCcTBO 2 +3-2° <4,

16. B napainunenorpamme ABCD ussecTHo, uTo AB =1, BC = 2, /A = 60°. Ha croponax AB u BC

KaK Ha OCHOBAHUAX IIOCTPOEHHI BHe IapajliejiorpaMMa paBHOGEAPEHHBIE TPEYTOJbHUKHU C yI-
mamu 120° 1pu BepiunHax.

a) Jloka)xxure, 4TO NpAMas, COeAUHAIONIAA BePIIMHBI 3TUX TPEYroJLHMKOB, IIPOXOJMT uyepes
TOUKYy B. '

0) HaiiguTe paccTosiane MeXK Y 3STHMU BEPIITHHAMH.
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17. 15-ro suBapsA IUIaHUPYeTCA B3ATH KpeauT B Oanke Ha cymmy 0,6 maH pyOseir Ha 24 mecana.
VYcioBus ero B03BpaTa TAKOBBI:
— 1-ro YKCJIa KasAOoro MecsIla JOJT Bo3pacTaeT Ha 1% 110 CPAaBHEHHUIO C KOHIIOM IIPEJbIAYIEero
MecHAIa;
— ¢0 2-To o 14-e yucJI0 KaXKA0TO MeCHAIla He00XOAUMO BHITLJIATUTH YaCTh JOJITa;
— 15-ro ynesia KaXKAOro Mecsna JOJIT AOJIKeH OBITh Ha OLHY U TY )Ke BeJIMYHUHY MEHbIIIe JOJIra
Ha 15-e YKCJIO IPEABIAYIOETrO MecaIla.
Kakyio cyMMy HYKHO BepHYTh OaHKY B Te4eHHE BTOPOr'O IrojJa KPeJUTOBAHNA?

o 3
18. HaiiguTe Bce 3HaUeHHUd @, IPH KaXKAOM U3 KOTODHIX ypaBHeHue 27x° +(a—2x) +9x* +3a=6x

He IMeeT KOpHei.
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19.

B pesyJibTaTe 0mMmpoca BeIACHUJIOCH, YTO IPUMEPHO 54 % ONpPOHIeHHBIX MIPEINOYHUTAIOT HCKYCCT-
BEHHYIO €JIKY HaTypaJIbHOH (YHCJI0 54 MOJIyUEeHO ¢ IOMOIILIO OKPYIJIeHud a0 Ojnoxaiuiero me-
JIOr'0 YHcJIa).

a) Moruio Ji¥ B oIpoce y4acTBOBaTh POBHO 34 YesoBeKa?

6) MorJio Ji¥ B OIpOCe YYaCTBOBATHL MeHee 34 UeJIOBeK ?

B) Kaxoe HaMMeHbIIIee YHCJIO YeJIOBEK MOTJIO y4aCcTBOBATE B onipoce?
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3.

AUWATHOCTUYECKAA PABOTA Ne 17

Yacts 1

YcTaHOBKA ABYX CUETUMKOB BOALI {X0J0AHOM U ropAdeit) crout 2400 pyo.
Ilo yCTaHOBKH CUETUYMKOB AJIEKCAHAD IJATHI 3a BOJOCHAGKEHMe exeMe-
cauno 1500 py6. Ilociie yCTaHOBKH CUETUYMKOB OKA3aJIoCh, UTO B CpeAHEM
3a MecAI oH pacxoayet BoAnl Ha 800 py6. 3a CKOJBKO MecsALEB YyCTAHOBKA
CYE6TUUKOB OKYIIUTCA?

Ha auarpaMme moxkasaHo YHMCJO 3ampocoB co cjaosom @YTBOJI, caenan-
HBIX Ha HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MeCAILbI C SHBAPS IO CEH-
1a6pe 2010 roga. ITo ropusoHTaNH YKA3LIBAIOTCA MeECSIlbl, 10 BEPTHKA-
JI1 — YHCJIO 3amMpoCOB 3a AaHHBIA Mecsau. OmpegenuTe II0 AuarpaMme
HaWMEeHbIlIee MecsAYHOe YHUCJIO0 3anpocoB co caosoM PYTBOJI B yrasas-
HBIH IePUOI.

7200000

6300000

5400000

4500000

3600000

2700000

1800000

900000

0

AHB (GeB Map anp Maif HIOH HIOJI asT  CeH

Haiinure mioniaas TpeyrolsHuKa, H300pasKeHHOro Ha KiaeTyaTod Oymare
¢ pasmepoM KJeTkH 1 cM x 1cMm (cMm. puc.). OrBer faiiTe B KBaJpaTHBIX
CaHTHMeTpax.

1cm

7.1

n17.2

m17.3

259



4, Haiinure BepoATHOCTD TOr0, UTO NPH OPOCKeE ABYX KyOMKOB CyMMa OYKOB
OyIeT JeIuThCS Ha 4.

5. HaiiguTe KopeHbL ypaBHeHHUA 3x+9=6.

6. Bepminra A BBINYKJIOTO YETHIPEXYTroJdbHUKA ABCD sABISeTCA HEHTPOM
OKDY?KHOCTH, Ipoxozsaiieil yuepe3 Touku B, C u D. Haitgure yroa BAD,
ecsu yrasl ABC u ADC paBHBI COOTBeTCTBEHHO 96° u 78°, OTBeT gaiiTe B
rpajgycax.

7. Ha pucynke usobpakensl rpaduk GpyHKmuu y = f(x) — OpousBOLHOMI

dyrrIUY f(x), 1 BoceMb TOUeK Ha ocu abeiuce: x,, Xy, X3, ..., Xg. CKOJIBKO

U3 3THX TOYEK NPUHAAJIEKAT IPOMEKYTKaM yObIBaHUA QyHKIUH f(x)?

v

X7

¢ D
@ e
S

¢

X2 X3

&
-
&
(3,8

X6

17.8m | 8. OKoJ10 I1apa OMHMCAH LUJHHIAD, ILIOMIAAb TOBEPXHOCTH KOTOPOTO paBHA

15. HaiiguTre momaab IOBEPXHOCTH HIApa.

(\/§+\/5)2
7+\/@ .

9. HaiiguTe 3HayeHUe BHIPAaKeHUA

10. IIpu agmabaTHuecKOM IIpoliecce AJf HIeaJIbHOTO ra3a BBINOJHSETCA 3a-
KOH pV" =const, rle p — ZaBJIeHHe B rase B Iackajufax, V — o0bEM ra-

17.10m

3a B RyﬁI/IIIECKHX MmeTpax. B Xo4e JKCIIepuMeHTa C OAHOATOMHBIM HAe-
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11.

12.

aJBLHBIM Ta3oM (/s HEero k=%) M3 HAYAJIHLHOI'O COCTOSAHHA, B KOTOPOM

const =2,916-10° Ila‘wm?, ras HaUMHAIOT cKMMaTh. Kakoit HauboabIIMit
06béM V MoOKeT 3aHHUMATD ras IIpy JaBJIeHUAX p He HuxKe 3,7 5-10° IIa?

OTBeT BEIpasuTe B KyOMUECKUX METPax.

CwmemraB 84-niponeHTHBINR U 96-IpOLEHTHBIA pacTBOPBI KUCJIOTHI B 10b6a-
BuB 10 Kr umcToil BOABI, MOJYYUIN 84-IIPOLEHTHLIA PAaCcTBOP KUCJOTHI.
Ecan 661 BMecTo 10 Kr Boasl no6aBuau 10 kr 50-nponeHTHOrO pacTBopa
TOH K€ KHCJIOTHI, TO HOJYUYHJIUA Obl 89-IIpPOIeHTHBLI PACTBOD KMCJIOTHI.
CKOJIBKO KHJIOTPAMMOB 84-IIPOIEHTHOTO PAacTBOpPa HCIIOJIb30BAJN AJIA
IIOJIyYeHUsI cMecu?

HaiinuTe HauMeHbIlee 3HaUYeHUe yHKIUK ¥ = x° — 3x + In x + 10 Ha oT-

e3Ke “S—'é
P 44|

m17.11
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YacTtb 2

13. a)Pemwure ypaBaenue 12 cos’x —11cosx+2=0.

6) Haiizure Bce KOPDHHU 3TOr0 YPaBHEeHUA, IPUHAJIEKAII[HE IPOMEKYTKY [—211:; - TE] .

14. B npasuibHOI TpeyrossHO#E nupamuge SABC ¢ BepmuHOi S, Bce pé6pa KOTOPOi paBHH 4, TOY-
Ka N — cepeauna pebpa AC, Touka O — IIeHTp OCHOBAHMS ITHUPAMHUILI, TOYKa P JIeJUT OTPE30K
SO B orHomenuu 3 : 1, cuMTasA OT BePIUHUHBI IHPAMUALI.

a) JJokaxkure, uro npaMasa NP nepneHAUKyaApHA IpsaMoi BS.
6) Haiinure paccTosiHHe OT TOYKH B 1o npsamoit NP,
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2
2x —8x<

15. Penrure HepaBeHCTBO 7 s
x pa—

16. [lana tpanenmus ABCD c 6oxoBeiMu cTopoHaMu AB = 27, CD = 28 u ocHoBanuem BC = 5. U3-

BECTHO, 4TO c0S ZBCD = —g .

a) [lokaxkure, 4YTO pacCTOSAHUE OT OCHOBAHMUS BBICOTHI, ONMYII[eHHOMN U3 BePIIWHBI B Ha IpAMYIO
AD, no BepuInHul A pasHoO 3.
6) Haiigure suaronans AC.
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17.

15-ro AHBaps IJIAHUPYeETCA B3ATh KPEAUT B OaHKe Ha 20 MeCSTEeB. Y CJIOBUS €10 BO3BPATA TAKOBBI:
— 1-ro uncsa KakJoro MecAIla KOJT Bo3pacTaeT Ha 2% II0 CPABHEHHIO ¢ KOHIIOM IIPEALIAYILEro
MecAa;

— ¢0 2-ro 1o 14-e YnCJI0 KaXKAOr0 Mecsiia Heo6X0AUMO BBIILIATUTE YaCTh J40JIra;

— 15-ro uncJia KaKAOr0 MeCsLa JOJT JOJKEH ObITH HA ONHY U TY JKe BeJIMUHHY MeHbIIIe 40JIra

Ha 15-e 4YUCJI0 IPEeAbIAYILEro MecALA.
CKOJIBKO TIPONEHTOB OT CYMMBI KPEeJUTa COCTABJIsIET 00Iasd CyMMa JeHer, KOTOPYIO HY3KHO BhI-
IUIATUTH 6aHKY 34 BeCh CPOK KPEAUTOBAHMS ?

18.

HaiinuTte Bce 3HaueHUA TapaMeTpa a, IIPM KaXJ0M U3 KOTOPBIX HEPaBEHCTBO
x*-a@®+1x+a'<0
HMeeT pellleHHe U MHOXKECTBO PelIeHU HepaBeHCTBa COAEPXKHUTCA B HHTepBaJe (—3; 1).
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19. PemnTe ypaBHEHHE B IeJbIX Uncaax x>+ x + 3 = yz.
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18.1m

18.2m

18.3 m
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3.

32

28

24

20

16

12

AUATHOCTUMECKAA PABOTA Ne 18

Yacrts 1

Marasun genaeT meHcHMOHepaM CKHIKY Ha OIpeAeIeHHOEe KOJHYeCTBO
NIPOLIEHTOB OT IIeHHl NOKYIKH. BaHKa coka crout B MarasuHe 80 py6Jeil.
Ilencuonep 3ammaTua 3a 6aEKy coka 76 py6ieit. CKOJIBKO IIPOLIEHTOB CO-
CTaBJAET CKUAKA JJIA TIEeHCHOHEPOB?

Ha gmarpamMme nokasana cpeffHeMecsiYHasl TeMIlepaTypa Bo3ayxa B Puo-
ge-dKamneiipo 3a kaxxanit mecsar, 2009 roga. IIo ropu3oHTAIN YKa3LIBAIOT-
csa Mecsllbl, IO BEPTHUKAJIH — TeMIilepaTypa B rpaaycax Ileabcusa. Ompe-
JeJnTe mo guarpamMmme, ckoabko B 2009 rogy 6eL10 Mecsanes, Korjga cpe-
HeMeCcAYHadA TeMmepaTypa upesocxoguia 25 °C.

AHB (eB Map amp mai HIOH HIOJ aBI CeH OKT HOA [eK

Haiigure niommans napajjejiorpaMMa, BepIINHAMH KOTOPOI'O ABJIAIOTCA
TOuKH ¢ KoopauHartamu (1; 4), (1; 6), (5; 3), (5; 1).

Y

Ll i et e




Ha TypHUp DO ImIaxMaTaM OpuOBLIA 26 YUYACTHUKOB, B TOM 4HCJe OIu3-
menbl Konsa u Tona. [na npoBeeHUs »KepeObEBKY IePBOr0 Typa y4acT-
HHKOB CJYYalHLIM 00pa3oM pa30OHBAIOT Ha ABe rpynnsl no 13 uegoBek.
Haiigure BepoaTHOCTL TOrOo, urTo Kosa u TonA momaxyT B pasHBIe
TPYIIIIBI.

Haiizute Kopens ypasHeHus log,(18 — 5x) = 2log,3.

IIpsaMas, mapaJienbHas cTopoHe AB Tpeyroiapauka ABC, mepecekaer

croporsl AC u BC B Toukax M u N coorBercTBenno. Haiigure AC, ecnu
CM=17,CN=8, BC=24,

Ha pucynske mnsobparkeH rpaduk byHKOuu y = f(x) ¥ oTMeueHbl TOYKHU
-5, -3, 3, 7. B Kakoil U3 3THX TOYEK 3HAUEHHEe MPOU3BOAHON HAMMEHb-
mee? B oTBeTe YKaXKHUTE 3TY TOUKY.

yh

e et bttt Tl

|

3

|

w

o

R

~N -
qy

IInmuegp onucad okoso mapa. OobeM muiaueapa paBeH 15. Haiigure

o0BLEéM 1mIapa.

Haiinure 3HaueHne BuIpaxkenud 3 - 464 - 464 .

u18.9
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18.10m

18.11m

R

18.12m

268

10.

11.

12.

JBa Tesa Maccoilt m = 9 Kr Ka)kjoe JBHIKYTCA C OZUHAKOBOM CKOPOCTHIO
v =10 M/c mox yrioMm 20 APYT K APYry. OHeprusa (B AKOYJIAX), BBLAE-
JIAIOIAACA TIPH UX abCOJIOTHO HEYIPYI'OM COyAAPEHHH, ONpeaeiaeTCs
BoIpackeHHeM @ = mv®sin® o. ITog KakMM HaMMeHBIIMM yrioM 2a (B
rpajgycax) JOJKHBI JBHUTaThCA Teja, 4ToObl B peayJibTaTe COyAapeHus
BBIZIeJINJIOCH He MeHee 450 moxoyieir?

Ha usrorosnenue 468 geraJieil nepBhIil pabounii 3aTpaynBaeT Ha 8 4acoB
MeHblIlle, YeM BTOpoil pabounii Ha usrorosjeHue 520 nerasneit. UspectHo,
4TO IIepBBIi pabounii 3a yac gesaeT Ha 6 gerasielt Oosboie, YeM BTODOM.
CKOJIBKO JeTaJiel B yac AejaeT epBhIii pabounii?

X

Haigure TouKy MaKCUMyMa QYHKIUA Y = ——————.
x° +625



Yacte 2

13. a)Pemmnrte ypaBHenue 3tgix—4tgx—7=0.

6) HaiiguTe Bce KOPHHM 3TOr0 ypaBHEHU A, IPHHAAJIEKAIHE IPOMEKYTKY I:—g; n} .

14. B npasunabHoi# TpeyroabHo#i nupamuge SABC ¢ BepuInHo# S, Bce pé6pa KOTOpOit paBHEI 2, TOY-
Ka M — cepeauna pe6pa AB, Touka O — IeHTp OCHOBaHUA IIHPAMHU/AbI, TOYKA F IEJIUT OTPE30K
SO B oTHOWIEHUH 3 : 1, cUMTaaA OT BePUINHBI IHPAMHAILIL.
a) Jokaxkure, uro npamaa MF nepneHaguKyasapHa npamoi SC.
6) HaiiguTe yroa mexay niockoctsio M BF u niockocTbio ABC.
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15. Pemure HepaBeHcTBO 1+log,(4—x)<log, (16 - x? ) .

16. B nopamoyroasHoMm Tpeyroabuuke ABC karersl AC u BC paBHBI coorBeTcTBeHHO 16 11 12, IIpo-
BeJieHa OKPYKHOCTD paguycoMm BC ¢ meETpom B TouKe B. K Heil B Touke K mIpoBeieHa KacaTe lb-
Hasf, napajienbHas runoreHyse. Karer BC npofoJkeH A0 IepecedueHudA ¢ IPOBeAEHHON Kaca-
TeJILHOH B TouKe D.

a) Jlokakure, uTo TpeyroabHuKu ABC nu BDK noao6HBbI.
6) OnpenesnnTe, Ha KAKOE PACCTOSAHHUE TPOAOIKHIIN KATeT.

270




17. 1 suBapsa 2015 roxa Tapac IlaBnosu4 B3sa B 6anke 1,1 MaH pybueii B Kpeaut. CxeMa BHINIATH
KpeauTa ciaenymoinas — 1-ro yucjia KaXKA0oro cjaefyiomero Mecana 6aHK HauucaAeT 2 IPOIeHTa
Ha OCTABIIYIOCA CYMMY JoJjira (To ecTh yBeauuuBaeT goir Ha 2% ), sarem Tapac IlaBioBuu me-
peBoauT B OaHK miaaTéx. Ha Kakoe MHHHMaJbLHOE KojudecTBo MecsaleB Tapac IlaBaoBuy mo-
JKeT B3ATH KPEJUT, YTOGEI eKeMecsYHbIe BLIILIATR Ob1H He 6ojee 220 Tric. py0Osaeid?

18. HaiiguTe Bce 3HaUeHNA HapaMeTPa 4@, IPH KaKJOM M3 KOTODBIX YpaBHEHHE
4 —(a-1)-2"""+a’-4a-5=0

umeer eJIHHCTBeHHI:II':I KOp€EHb.
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19.4m

19.8m

19.9m

19.10m
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Ha yemnuoHaTe 1O CIIOPTUBHOM I'MMHACTHKe BhIcTynaioT 20 croprcMme-
HOB, cpeau HUX 2 ruMmHacTKH u3 Poccuu u 10 rumuactox us CIIIA. ITo-
PAIOK BRICTYILIEHUI ONlpeaeasieTcs »KepedbéBKoii. Hailigure BeposiTHOCTH
TOr0, YTO BOCHLMOI1 OyeT BRICTYIIaTh THMHAcCTKa U3 Poccuu.

Haiinure Koperb ypaBHeHusa x° + 3x — 10 = 0. Ecin ypaBHeHUe UMeeT

60J1ee OLHOTO KOPHA, YKaKUTe 60JIbOINN U3 HUX.

Otpesku AB n BC aBASIOTCA XOPAaMH OKPY2KHOCTH ¢ eHTpoMm O. Haii-

aure yron ACB, ecau yroya ABO pasen 23°. OTBer gaiiTe B rpagycax.

Ha pucynke usobpaykenbl rpaguk GyHKIHH y = [ (x) — IPOM3BOLHOMI
¢yHKIUH f(x), 1 BoceMb TOUEK Ha ocH abcmuce: x,, Xy, X3, ..., Xg. CKOJIBKO
¥3 9TUX TOYEK IPHHAJIEKAT IPOMEKYTKaM Bo3pacTauua GyHKIuu f(x)?

7

Haitgure 06 5€M MHOrOrpaHHHKA, BEPIIMHAMH KOTOPOTO ABJISITCA TOY-
KH A, B, A,, B,, C, npaBUJbHOM TpeyroJybHoil npusmel ABCA,B,C,, njio-
H1agb OCHOBaHH A KOTOPOH paBHa 3, a 60K0BOe pebpo paBHoO 7.

. 2D
HaiiguTe 3HaueHUe BRIpaXkeHUs V18 — /72 sin? f .

Paccrosanue oT HaboaTe N, HaXOOAMEroca Ha HeGoJIbIIIOM BbICOTE i M
HaJ 3eMJieif, BRIpaKeHHOE€ B KUJIOMETpax, A0 HabaogaeMoil MM JHHHUH

FOPHU30HTA BRIUYHCJIAETCA o opmye [ = ,/% , e R = 6400 kM — pa-



11.

12.

auyc 3eman. Ha kakoil HaMeHbIIIed BRICOTE CIeNyeT paciojiaraTbCA Ha-
OaroaTento, YToObl OH BHUZEJ TOPU30HT Ha PacCTOSIHMM He MeHee 64 ku-
gomeTpoB? OTBeT BbIpa3nUTe B METPAX.

TenysioxoA MPOXOAHUT II0 TEYEHHIO PEKH A0 MYHKTAa HasHauyeHUA 567 KM
U [ocJie CTOSHKH BO3BpalllaeTcsa B IYHKT oTnpasieHus. Haiaure cko-
pOCThb TEIJIOXOAA B HEIOABHKHOH BOjJe, €CJiM CKOPOCTh TeYeHHsA paBHA
3 KM/4, CTOAHKA JuuTcsa 6 4acoB, a B IYHKT OTIIPABJIEHHUA TEIJIOXO0/ BO3-
BpaillaeTcsa uepes 54 yaca 1mocJjie OTIJIBITUA 13 Hero. OTBeT JaiiTe B KM/4.

HalinnTe HauMeHbIllee 3HaUYeHHe QyHKIUM y = (21 — x)e?* * Ha oTpeske
[16; 25].

m19.11

219.12

275



Yacrts 2

13. a)Pemurte ypaBaernue 4 cos’x —12cos x + 5=0.

6) Haiigure Bce KOPpHU 3TOr0 ypaBHEHHU A, IPHHAAJIEIKAIIHAE TIDOMEKYTKY [—n; 5?“} .

14. B npasBuiabHOHN miectTuyroJsbHoit nupamuge SABCDEF 6okoBrle pébpa paBHEI 2, a CTOPOHEI OC-
HoBaHus — 1.
a) Jlokakurte, 4YTO IIJIOCKOCTbh, IPOXOASIAA Yepe3 BepUINHY S 1 cepeauHbl pébep AF u CD, nep-
NeHAUKYJIAPHA IIJIOCKOCTH OCHOBAHMA.
0) HaifiguTe KocuHyc yria Mmexay npamoit AC ¥ niIocKocTbio SAF.
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15. Pemure HepaBeHCTBO log, l+log3 (22 +3x-9)<log, (xz +3x+ 1 —10) .
x x

16. Touxka B — cepeauna orpesxa AC, npuuém AC = 6. IIpoBeieHBI TPH OKPYIKHOCTH paguyca 5 ¢
meatpamMmu A, BuC.

a) JlokaxxuTte, YTO CYLIECTBYET POBHO IIIECTh OKPYIKHOCTEMH, KACAIOIIUXCA BCEeX TPEX JaHHBIX.
6) Haiinure pagnychl BceX TAKNX OKPYKHOCTEIH.
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17.

B nByx obnactsax ects o 250 paboumx, KasKAbIM U3 KOTODPBIX F'OTOB TPYAUTLCA IIO O YACOB B CY-
TKH Ha HoObIue aJIOMUHUA UJINM HuKeasi. B nepBoii obsacTu oguH paboumnii 3a yac JOOBIBaeT
0,1 xr ainomunuda uiau 0,1 Kr HuKe . Bo BTopoit o6JacTu AJaA 100BIYM X KI aJJIOMUHHUA B JeHb
Tpebyercsa x° yesOBEKO-4aCOB TPYZa, a AJIA JOOBIUM Y KT HUKeJA B AeHb TpeGyerca i uesoBe-
KO0-4acoB Tpy/a.

a5 Hy»K I TPOMBIIIJIEHHOCTH MOM(HO HCIIOJb30BATh UJIH aJIIOMHHUM, UM HUKEJb, TIPUYEM 1 Kr
AJIOMHUHUA MOXKHO 3aMeHHUTh 1 KI HuKeJd. Kakyio HauboJbLIIyI0O Maccy MeTaJlJIOB MOXKHO JI0-
OLITE B ABYX-00JIACTAX CYMMAPHO AJIA HYKJ IPOMBIIIJIEHHOCTH ?

18.

HaiiguTe Bce 3HAaUeHUA mapaMeTpa a, IPH Ka)XJAOM M3 KOTOPHIX HauboJibllee 3HaUeHUE PYHK-
1197 8%1 f(Jt:)=|Jz:—a|—.‘)c2 He MeHbI1e 1.
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19. TeoMeTpHUeCKas IPOrpeccHsa ¢ OTPHUIIATEJBHOM CYMMOI COCTOUT M3 UeThIPEX ueHOB. IlepBerii,
TpeTH# U YeTBEPTHIi €€ uIeHbI 00Pa3yIOT BO3PACTAIOINYI0 apudMeTHYecKyIo Iporpeccuio. Haii-
JUTe 3HaMeHaTeJb JaHHON reOMeTPUUYeCKOM IIPOrpeccuu.
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20.1m

202w
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20.3m

20.4m
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4,5 -
4,0 ¢

3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

AUATrHOCTHUUMECKAA PABOTA N2 20

Yacts 1

B mome, B koTopom xuBéT 'ansa, 17 sTameir 1 HeCKOJBbKO noabe3goB. Ha
KaXKJAOM 3Take HAXOAHTCA 10 3 KBapTHUpPHI. l'ajlg >XMBET B KBapTHpe
Ne 58. B kakoMm nogbespe xxuBér N'ansa?

Ha pucyHKe >KMPHBIMHA TOYKAMH MMOKA3aHO CYTOYHOE KOJHMYECTBO OCal-
KOB, Beinagasiux B Tomcke ¢ 8 mo 24 suapsa 2005 roga. Ilo ropusonTa-
JIA YKAa3bIBAIOTCS YMCJa MECAIa, 10 BEePTHKAJIM — KOJIHYECTBO OCaAKOB,
BBINIABIIINX B COOTBETCTBYIOIIHMH JeHb, B MUJANMeTpax. s HarasgHo-
CTH JKHPHBIE TOUKH Ha PUCYHKe COeAMHeHH! JuHuei. Onpeaenure mo pu-
CYHKY, CKOJIbKO OHe#l 3a AaHHBIN NMepHoj BhIIaaaao 6ojiee 2 MuaIumer-
POB OCAIKOB.

\ [\
\

\/ \
\

\

/ \
\/ [ N

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

HaiiguTre niomaab TpeyroJbHUKA, BEPIIHHAMHE KOTOPOro ABJIAITCA TOU-
KH ¢ Koopaursatamu (1; 1), (3; 5), (5; 3).

yll
Bho—emm
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RY

|
i
3

ol

0

Ha sxkszamene 25 6uneros, Crac He Beiyunun 5 n3 Hux. Hafimure BeposarT-
HOCTB TOTO, UTO €My IONAaeTCA BEIyUYeHHRIH GHeT.



., 10 1
Haitnute KOpeHb ypaBHEHU A ==

2x-8 5

CyMMa TpEx yrJioB napajienorpaMmma pasaa 197°. Haiiagure octpsiil yroa
napajuregorpamma. Oreet gaiTe B rpagycax.

Ha pucynke usoOpaskeHbl rpaduk dyHKuum y = f(x) U AeBATH TOUYEK
Ha ocH abcuuce: X, Xz, X3, ..., Xg. B CKOJIBKMX U3 3THX TOYEK IPOU3BOJHAA
f(x) byuxiuu f(x) orpunarenpua?
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B nunuuapudeckuii cocyn Haauau 2100 cm® Boabl. YpOBEHDb KHAKOCTH
okasajyica paBHeiM 20 cMm. B Boxmy [IOJIHOCTBIO MOTPY3MIM AeTanb. Ilpu
3TOM YPOBEHbL JKHUAKOCTH B COCYJe MOAHsAICA Ha 5 cM. UemMy paBeH 00beM
neranu? OTBeT BEIPA3HUTE B CM°.

log, 49

HaiinuTe 3HaueHHe BRIpaKeHHA .
log, 7

n20.5

u20.6

n20.7

m20.8




20.10m

20.11m

20.12m
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10.

11.

12.

MoTouuKINCT, JBHMKYIIUHCA 110 TOPOAY CO CKOPOCTBIO Uy = 65 KM/4, BbI-
e3’KaeT U3 Hero M cpasy II0CJje Bhle3a HAUMHAET Pa3rOHATHCH C IIOCTOSH-
HBIM yCKopeHMeM a = 20 xM/u’. PaccTogHMe OT MOTOIIMKJINCTA A0 rOPOJA,
2
. at
H3MepAeMOe B KHJIOMeTpaX, olpelejsaeTcA BhIpDaXKeHHeM S = Uyt + -
Onpeaenurte HaubosbIillee BpeMs, B TeueHUe KOTOPOr0 MOTOLMKJIMUCT OyaeT
HaXOAUTLCHA B 30He (YHKIUOHUPOBAHUSA COTOBOI CBA3H, €CJIM OIEepaTop
rapaHTHpyeT MOKPBLITHE Ha PACCTOSHUU He jajiee 4yeM B 35 KM OT ropoja.
OTBeT BhIpa3uTe B MUHYTaX.

Hrops u ITama kpacar 3a6op 3a 40 uacos. Ilamma u Bosnoga KpacaTr sToT
ske 3a0op 3a 48 yacos, a Bonoga u Urops — 3a 60 uacos. 3a CKOJIBKO 4a-
COB MaJILYUKH MOKpacAT 3abop, paboTasa BTpoem?

Hajigure HanMeHbIIIee 3HaYeHUE QYHKIIUHU
y =-12-8,5y3n +51/3x — 102sin x

|

Ha OTpeaKe {O;

N a



Yacts 2

13. a) Pemmure ypaBHeHHe tg’x — +7=0.
cosx
6) HaiiguTre Bce KOPHHU 3TOr0 ypaBHEeHU A, IPUHAJIEKAII[He IPOMEKYTKY [—g; n} .
14. OcHoBaHUe IPAMOM YeThHIpEXyroabHoi npusmel ABCDA,B,C,D, — npamoyroasauk ABCD, B

xotopoMm AB =12, AD = +31 . Paccroauue mexay npameiMmu AC u B, D, paBHO 5.

a) ITocTpoiiTe npsamMyio mepecedeHus miockocTy BB, DD ¢ JI0OCKOCTHIO, IIPOXOASAIIEl yepe3 Tou-
Ky D nepneHauKyaapHO npamoii BD;.

6) HaiiguTe KOCHHYC yIjla MEKAY ILIOCKOCTBIO, IMPOXOAAIIel yepe3 TOUKY D nepneHAUKYJIADHO
npamou BD,, ¥ IUIOCKOCTHIO OCHOBAHUS IIPU3MEI.
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15. Pemmure HepaBeHCTBO 9" ° -9 %2 +9" ! 5511,

16. OcuoBanusa BC u AD tpanenuu ABCD passbl 3 1 7. Ha 60K0BEIX cTopoHax AB u CD oTMedeHBI
Touku E u F Tak, uro npamas EF, napajiejibHasA OCHOBAHHAM, pa3sbMBaeT TpameIuio Ha [Be Tpa-
MeIuu, IJIOIIa N KOTOPBIX OTHOCATCA KaK 2 : 3. [Ipamble AB u CD nepecekaioTcs B TOUuKe M.

a) llokaxkure, uTo TpeyroabHuKu AMD, BMC u EMF nogo0HbI.
0) Haiigure niuny orpesxka EF.
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17. 31 pexabpsa 2014 roga PoxuoH B3 B 6aHKe HEKOTOPYIO CYMMY B KPEJHT IIOJ HEKOTOPHIH IIpo-
IeHT rofoBbix. CxeMa BBIILIATHI KpeauTa caeayomana — 31 gekadpa KasKAOTo CJIeAYIOMIEro Iro-
Ja 0aHK Ha4YMCJIAET IPOLEHTHI Ha OCTABINYIOCSA CYMMY AoJjra (TO eCTh YBeJHYHWBaeT HOJT Ha
a%), saTeM PoaunoH nepeBoguT odyepedHO# TpaHin. Ecam oH OyAeT IJIATHTh Ka)KIBIA TOf IO
1464 100 pyGaeii, To BRIILIATUT AOJT 3a 4 roga. Ecau mo 2 674 100 py6aeii, To 3a 2 roga. Ilog
KaKoil mpoueHT PoagUOH B3AJ IeHbI'M B GaHKe?

x2+x-2a

18. HaiiguTe Bce 3HaYeHUs ITapaMeTPa @, OPH KaXKJOM M3 KOTOPbIX HEPABEHCTBO -1<2

x+a

He UMeeT pelneHnil Ha uaTepBase (1; 2).
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19. Haiignte Hamboabliee HATypaJbHOE UMCJIO, KaKaasd HEKpaiHasa mubpa KOTOPOrO MeHbIIe
cpeqHEro apu@dMeTUYecKOro COCeAHUX ¢ Hell mudp.

286



OTBETbDI

AunarHocTuyeckan paborta Ne 1

1.192.2.0,5.3.10.4.0,3.5.-4.6.94.7.-6,5.8.8.9.7.10.0,8. 11. 437. 12. —21. 13. a) gﬂm , neZl;

6) %"-; %E 14. 1242. 15. [-1-2V6;0), (0;1+2V6]. 16. 6) 5,25 wmu 47,25. 17. 2700. 18. a < 3‘:1/—5_7;
a> 3—+4—‘/i. 19. 2500.

AnarHocTuyeckan paborta Ne 2
1. 16095. 2. 5. 3. 4. 4. 0,98. 5. 87. 6. 17. 7. 1,8. 8. 35. 9. —-1. 10.6000. 11. 8. 12.13.

13. a) 56—"+2nk; keZ; 6) % .14.2.15.[2; 3), (3; 4), (4; 5). 16. 6) 5 wm 30. 17. 2332500. 18. 2,5,

-9,5.19.a) -3, 2, 7; 6) 6; B) HerT.
[OnarHocTuyeckan pabora Ne 3
1.13.2.2.3.8.4.0,48.5.-9.6.44.7.0,25.8.5.9.2.10.1,8. 11. 300. 12. 5.

AunarHocTuyeckan pabota Ne 4
1.23.2.3.3.9.4.0,375.5.6.6.11.7.7.8.42.9.2.10.1000. 11.40. 12. 9.

3apaua 1

IHodzomosumenvuble 3adanus. 1. 12. 2. 13. 3. 2. 4. 360. 5. 11. 6. 10. 7. 71. 8. 28. 9. 11. 10. 6. 11. 132.
12.5.13.6.14.69.15.5.16.9.17.8.18.1.19. 8. 20. 42,5.

3auemnute 3adanus. 1. 420. 2. 5. 3. 18. 4. 60720. 5. 2. 6. 46. 7. 43. 8.912. 9. 62. 10. 8. 11. 8. 12, 72.
13. 9. 14. 356. 15. 19500. 16. 23. 17. 20. 18. 82. 19. 10. 20. 430.

3apnava 2

ITodzomosumeanwvhubte 3adanus. 1. 12. 2, 20. 3. 16. 4. 4. 5. 29,9. 6. 16. 7. 3. 8. 1,6. 9. 0,8. 10. 11.
11.22.12.-14.13.4.14.5.15.8.16.4.17.19. 18. 1. 19. 6000. 20. 10.

3auemmnuvie 3adanusa. 1. 400000. 2. 2, 3. 4. 4. 3. 5. 29,6. 6. 30,6. 7. 15. 8. —6. 9. 6. 10. 12, 11. 400000.
12.2.13.9.14.8.15.-31.16. -19.17.17. 18. 60. 19. 3. 20. 90.

3apavua 3

ITodzomosumenvhble 3ad0anus. 1. 6. 2.6.3.4.4.3.5.1.6.3.7.3.8.1.9.6. 10. 6. 11. 2,5. 12. 16.
13.4.14.21.15.15.16.30. 17.1290. 18. 22. 19. 10. 20. 5.

3auemnble 3a0anus.1.5.2.7,5.3.3.4.2,5.5.10.6.10.7.2,5.8.1.9.4.10. 2. 11. 6. 12. 8. 13. 2.
14.7,5.15. 5. 16. 30. 17.12. 18. 3. 19. 9. 20. 40,5.

‘3apava 4
ITodzomosumenvubie 3adanus. 1. 0,994. 2. 0,09. 3. 0,06. 4. 0,2. 5. 0,5. 6. 0,28. 7. 0,6. 8. 0,35.

9.0,13. 10. 0,25. 11. 0,5. 12. 0,4. 13. 0,14. 14. 0,35. 15. 0,2. 16. 0,064. 17. 0,4. 18. 0,5. 19. g

20.0,52.
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3auemnsie 3adanua. 1. 0,0204. 2. 0,95. 3. 0,45. 4. 0,3. 5. 0,975611. 6. 0,064. 7. 0,9409. 8. 0,42.
9.0,25. 10.0,077. 11. 0,5. 12. 0,5. 13. 0,16. 14. 0,95. 15. 0,25. 16. 0,3. 17. 0,25. 18. 0,1. 19. 0,5.
20. 0,48.

3apaya 5

ITodzomosumenvhbie 3adanus. 1. 0,5. 2. —1. 3. 4. 4. 0,25. 5. 28. 6. —2,875. 7. 1,5. 8. —21. 9. 724.
10. 38.11. 3,75. 12. -9. 13. -32. 14. 102. 15.0,25. 16. 1. 17. 5. 18. —4. 19. —3. 20. 39.

3ayemHubsie 3adanus. 1. 5,25. 2.0,5.3.7.4.2.5.2.6.-22,4.7.23.8.-1.9.-12. 10. 0,25. 11. —0,5.
12.-10.13.-8.14.-10.15.-4.16.5.17. 1. 18. -2, 19. 8. 20. 5.

3apnaya 6

ITodzomosumenvubie 3adanus. 1. 10. 2. 28. 3. 8,5. 4. 90. 5. 45. 6. 105. 7. 26. 8. 35. 9. 34. 10. 2.
11.33.12.9,5.13.18.14.118.15.26.16.34.17.1787. 18. 168. 19. 24. 20. 11.

3auemnbie 3a0anus.1.30.2.82.3.23.4.5.5.17.6.48.7.150.8.6.9. 24. 10. 21. 11. 73.12.66.13. 11.
14. 22, 15.67. 16. 53. 17. 134. 18. 46. 19. 28. 20. 5.

3apava 7 vt .

ITodzomosumeanvhbie 3adanus
1.7.2.0,5.3.12.4.1.5.2.6.3.7.2.8.-2.9.12. 10. 4. 11. Cm. puc.
12.-1.13.-2.14.3. 15. 2. 16. 3. 17. 4,5. 18. 3. 19. 5. 20. 4,5.
3auemmubie 3a0anus \ ]
1.4,5.2.-3.3.6.4.4.5.4.6.4.7.0,25.8.5.9.-17.10.11,1.11. 1.
12.4.13.-3.14.7.15.10. 16.-2.17.4. 18. 0. 19. 5. 20. 8.

—
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[uy
FR
<
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3apnaua 8

ITodzomosumeanvubie 3adarnus. 1. 19683. 2. 1. 3. 2175. 4. 6. 5. 180. 6. 10. 7. 51. 8. 7. 9. 1,5. 10. 8,5.
11.72.12.21. 13. 40. 14. 15. 15. 46. 16. 105. 17. 198. 18. 45. 19. 60. 20. 42. ‘

3auemnusie 3adanus. 1. 1. 2. 1. 3. 70,5. 4. 4. 5. 16. 6. 74. 7. 30. 8. 3. 9. 29. 10. 21. 11. 25. 12, 17,
13.1,2.14.16.15.54. 16.12. 17. 78. 18. 104. 19. 0,6. 20. 60.

3apaua 9

ITodzomosumenvhbie 3ad0anus. 1. —8.2.4.3.2.4.-10. 5. 8. 6. 2. 7.125. 8. 5. 9. 10. 10. 0,04. 11. 270.
12.-2,5.13. 3. 14. 1,6. 15. 360. 16.3.17.-0,8. 18.0,7. 19. -12. 20. -3,64.

3auemuste 3adanus. 1. 7. 2. 3. 3. 986. 4. 6. 5. 1. 6. 2. 7. 56. 8. 25. 9. 27. 10. 5. 11. 7. 12. —-1,5. 13. 3.
14.1.15.0.16.90.17.8.18.-28. 19. 5. 20.0,2.

3apaua 10
ITodzomosumenwubie 3adanus. 1. 5000. 2. 200. 3. 0,31. 4.-76. 5. 151. 6. 5,64. 7. 30. 8. 8. 9. 90. 10. 30.
11.3.12.27,5.13.10,4. 14. 375. 15. 10000. 16. 380. 17. 2,2. 18. 60. 19. 3,4. 20. 48.
3auemnuie 3adanus. 1. 60. 2. 1. 3. 20. 4. 6,8. 5.0,512. 6. 33. 7. 2,5. 8. 25. 9. 60. 10. 0,5. 11. 25. 12. 8.
13. 2,5. 14. 50. 15. 2. 16. 4000. 17. 40. 18. 15. 19. 6250. 20. 45.
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3apava 11

ITodzomosumeavtbvie 3adanus. 1. 560. 2. 18. 3. 200. 4. 25. 5. 123. 6. 2,4. 7. 60. 8. 8. 9. 72. 10. 10.

11.150. 12. 780. 13. 180. 14. 6. 15. 8. 16. % .17.12,5. 18. 5. 19. 144. 20. 80.

Smtemnbte 3a0anua. 1.27.2.9. 3. 2. 4. 360. 5.63.6.4.7.45. 8.4.9.15. 10. 2560000. 11. 3. 12. 30.
13.50. 14.16. 15. 75.16. 10. 17. 20. 18. 20. 19. 100. 20. 18.

3apnaua 12

ITodzomosumenvhbie 3a0anus. 1.4x* —6x+2.2.6.3.3.4.1,2.5.-1.6.-4.7.1.8.1.9.1.10. -2. 11. 4.
12.21.13.-5.14.14.15.6.16.4.17.12.18.9. 19. 22. 20. —-20.

3auemnbie 3adarus. 1. 6. 2,12, 3. 324, 4. 581.5.-2.6.24.7.0. 8.-35.9.—6. 10. 75. 11. —-2. 12, 10.
13.1.14.16. 15.0,75.16.8.17. 4. 18. 2. 19. —4,8. 20. 10.

OuarHocTuyeckan pabora Ne 5
1.14.2.10.3.10,5.4.0,2.5.-11.6.36.7.5.8.15.9.19.10.40. 11. 75. 12. 5.

OuwarHoctuyeckan pabora Ne 6
1.3.2.20.3.7,5.4.0,25.5.—7.6.8.7.3.8.171. 9. 114. 10. 30. 11. 72. 12. 13.

OnarnHocTnyeckan pabora Ne 7

13. a) —g+2nn, (—1)m+larcsin§+nm, n,meZ; 6) 3_2n’ 2n—arcsin§, n+arcsin§. 14. 14.

15. (~0;6); (113+).16.6) o> . 17.2.18. 45a<7.19. k=2, n =4,

OwnarHoctuyeckan pa6ora Ne 8
13. a) "—2"-,neZ; 6) 2m9%. 14. 14. 15. [0;log,3]. 16. 6) 6. 17. 120. 18. [7-+/39;7+39];

2
[-5-/15; -5++/15 ]. 19. 64 1 6084.

3apava 13
ITodzomosumenvHbie 3a0anua. 1. a) g+2nn, + X, nk; n, keZ; 6) —g, —Z?TE . 2. a) E+21m, 5—n+27tk,
.2 . 2 T .2 T 1
—arcsm—g+27tm, n+arcsm§+2nl; n,k,m,leZ; 0) I —arcsin—. 3. a) i§+21tn, iarccos§+27tk;

n, keZ; 0) 5—n,2n—arccosl. 4. a) i£+27rn, iarccosl+21tk;n,keZ; 0) iE, iarccosl.
3 v 3 3 3 3 3

5. a) arcsin—:li+27rn, n—arcsin%+27rk; n,keZ; 6) YpaBHeHHe He HMeeT KOPHeH, NMPUHALJIEKAIINX

yKasaHHOMY OTpeskKy. 6. a) n+2nn;neZ; 6) —-3n. 7. a) —g+2nn, —%E+27tk; n,keZ;

6) —g+2nn,neZ. 8. a) +1+2m, i%"wnk; n,keZ; 6) —£+2nn,—2—;+2nk; nkeZ. 9. a) 2nnm;
2n 27

neZ; 6) -2n. 10. a) 5 §+2nk;n,keZ; 6) —3—+21m,—§—+21tk;n,keZ. 11. a) -;E+nn,
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—£+2nk;n,keZ; 0) @+2nn;neZ. 12. a) E+271:n; neZ; 6) _3_1'5’_5. 13. a) =n, E+27|:k,
4 4 2 2 2 4

3%+2nl n,k,leZ; 6) n+2nn, 3T+27tl n,leZ. 14. a) §+nn, i%+2nk n,keZ; 0) —§+21tn
5T ks my ke 15.0) +5 + 2mn, nez; 6) L, F, %, 7%
6 3 3’3 3" 3
3auemmuvie 3adanus. 1. a) (—1)"—2—+nn, (—1)’H arcsmiﬂtk n,k<7Z; 6) g %t 2. a) —%+2nn, neZ;
6) —%. 3. a) Z+2mn, neZ; 6) 13Tn 4. a) (—1)"arcsin%+nn; neZ; 6) —3n—arcsin%.
5. 8) —+2mn, -3% 4 2nk; n, keZ; 6) @ T 6. 8) +%+2nn, neZ; 6) —%. 7. a) Zi2mn, neZ;
4 4 4 4 4 2

0) —3?“ % 8.a )?+27m, n— arccosl+2nk n, keZ; 6) YpaBHeHUe He UMeeT KOpHeif, IpUHAaAJIexKa-

mUX VKasaHHOMY OTpe3Ky. 9. a) g—+ 2nn, ©+ arcsin%+2nk; n,keZ; 0) arcsin%+% .

10. 2) (-1)"" L4 nn, n, ke Z; 6) -1 %, 13T
6 6 6
3apava 14
[Todzomosumenshoie sadanus. 1. 36 cm. 2. 192. 3. arctgf; 4.5.5. %cM 6.2.7. arctgl/é_g.s. i5_5—
9. Y2 10, arctg¥2 . 11.0,5. 12.0,5. 13. arctg 22 4‘/_ .14.192. 15. 2.
4 2
3auemuste 3adarnui. 1. 2xﬁ . 2.4, 3. —.4.2. 5. —.6. 10 .7.1,2. 8. 2 9.0) arctgﬂ .10. 1.
3 7 7 16 T a2

3apava 15
ITodzomoeumenvhbie 3adanus. 1. 1. (-;0],[1;7). 2. [2;4). 8. (-6;-4],[4;+). 4. (8+]og,T; +x).
5. [log,7;6]. 6. (57),(7;10). 7. [L;log,5]. 8. (—51],(23). 9. (—32],[3;+). 10. (2;3].

11. (-4;-3),(-1;3). 12. [-2;2]. 13. [-4;,-1),(-1,0),(0,1),(1;4]. 14. (~0;0), [2 - ‘/_J [55 +o0).

15. (-2-1]U(L2).

Bavemnoie sadanus. 1. (-4,2; —3,95], [—0, 2 +0). 2. [log3 30; 4]. 3. (—; -2]; 0;[1;5]. 4. (3; 4),[5; 6), (6; 7].
[25+0). 6. (—5-1],0,[2:6). 7. [-9%-2),(~2,-1),(-1,0),(0;7]. 8. (-4,%-8,95],[3,8;+c).

9. [-1;4).10. (48].

3apava 16
ITodzomosumeavHble 3a0anus. 1. 6) 1. 2. 6) — 3\/_ .3.6)1.4.6) 1. 5. 6) 6. 6. 6) \/_ 7. 6) J10.
8.6)4; 8; 4; 8.9.6) 30 wn 9. 10.6) 2. 11.6) 8 : 13. 12. 6)— 13.6) 9. 14.6) 12¥° 12‘/_ .15.6)12.
Bauemnovie 3adanus. 1. 6) 5‘1/2_ 2.6) 3 u 5. 3. 6) 48. 4. 6) 5. 5. 6) ﬁ .6.6)1:2.7.6) 18V2.

8.6)12.9.6)8u 15. 10.6) 2.
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3apava 17

ITodzomosumenvuvie 3adanua. 1. 600. 2. 2133000. 3. 6. 4. 25. 5. 567000. 6. 2296350. 7. 80000.
8. 300000. 9. 840. 10. 2. 11. 80. 12. 6409000. 13. 44500. 14. 20. 15. 2009.

3avemnbie 3adanus. 1. 51000. 2. 157000. 3. 5. 4. 2151000. 5. 900. 6. 13. 7. 2010. 8. 2520000. 9. 1.
10. 40.

3apnava 18
J5 -1

ITodzomosumeavruvle 3ad0anus. 1. a = 2,5. 2. [—oo T] U (1; + oo) .3.1,65a<3;a>26.4.4<a<T7.

b

5.[7-/39; 7+/39 |;[-5-v15; -5+15 . 6. 2 <—0,75; >0,75.7. a € (-1;0) U (0;4).8. a ¢ (—oo;%}.
9 [9—3\/5,9+3\/5

2 2
14. a €[3;9).15. a €[-4;-2]: x = tarccos(a + 3) + 2nn, n € Z ; Ipu IPOYNX 4 KOPHEIi HET.
fll—g. 2. ae[-2-0,5]. 3. ae(——oo;—ﬁ]U[ﬁ;m). 4. a > O
x=2a+1+\/3a+1;aeli—%;O}x=2a+li\/3a+1;npnnpoqnxaxopneﬁne'r.5.a—n1060eqnc-

J.lO.a=O; a=14.11. a € (—0;-6] U [6;+0) . 12. a>1.13. a € (—0; -4] U [4; +0) .

3auemnsbie 3adanusa. 1. 0;

Jgo. 6. ace[l;+x). 7. —2Sk<\/§—2 UIu \/§—2<k£0. 8. a =0, a = 2sin 1. 9. x = 1.

3-57 3+57
< 4 sa> .

4

10. a

3apnava 19
ITodzomoeumenvhuie 3a0anus. 1. 144, 225, 2, n = 11. 3. —43. 4. HesepHo. 5. x = y = z = 2. 6. Hanpu-

mep,a=2,b=20.7. x =[170} =1, y= T(—)l——— =2,2=3. 8. Hennssa. 9. n=1806. 10. 8910.
—-1
7
3auemnbie 3adanus. 1. 8, 9, 10. 2. n = 1996. 3. 2. 4. p = 7, ¢ = 3. 5. —IE:—Z-. 6. Her.
n

7.x=5p+3q—11,y=11- 5p— 2q, z = p; p, ¢ — mobbIe mexsie auca. 8. (0, 0), (0, 1), (1, 0), (1, 2),
(2,1),(2, 2).9. £1000. 10. 6, 42, 1806.

OduarHocTtuyeckas pabora Ne 9

13. a) —§+21m; neZ; 6) —g. 14. g 15. [l;log25]. 16.6) 1 : 1. 17. 4312000. 18. —24<a<18.
19. 2011, 3015.

OnarHocTuyeckas pabora Ne 10

"+l%+ﬂ:n; neZ; 6) ——1,—:;1[—, —%. 14. 80. 15. (—oo;—l],[2;+oo). 16. 0) % 17. 2009.

18. x=0mpuna=0miuna=1.19.a=273.

13. a) (-1)
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AnarHoctuyeckana pabora Ne 11

1. 245. 2. 4 000 000. 3. 9. 4. 0,33. 5. 45. 6. 34. 7. 4. 8. 30. 9. 2. 10. 7. 11. 9. 12. 1,5.
18. a) —arctg 2 + =n, —arctg 3 + nk; k, neZ; 6) — arctg 2, — arctg 3. 14. 6) arctg 3.

15 —1] [2 +oo) 16.6) 242 wmm 642 .17.10. 18. a = 2. 19. a) ga; 6) HeT; B) mpu 1. = 5.

OunarHocTuyeckan paborta Ne 12

1.2.2.23.3.9.4.0,96.5.-1.6.3.7.3.8.8.9.49.10. 33. 11.10. 12.64. 13.a) n — arcctg% + 2nn;

neZ; 6) ¥YpaBHeHHe He MMeeT KOpHeil, NIpUHAAJIEKAITUX YKasaHHOMY oTpe3ky. 14. 36.

15. [-1-26;0), (0;1+2V6]. 16. 6) a/1+%. 17. 143500. 18. %<k<2+2\/§ wm k>2+2‘/§.

19. a) lla; 6) HeT; B) BoceMb.

OwarHocTuyeckan pabora Ne 13

1. 105. 2. 0. 3. 5. 4. 0,2. 5. 7. 6. 28. 7. —0,5. 8. 315. 9. 3. 10. 1,6. 11. 120. 12. ~18. 13. a) 27n,
442 V17

iarccos%+2nk; n,keZ; 6)0, irarccos% 14. 192. 15. 2. 16. 6) 2+—— 17.30. 18. k= I_T nIm

J3

E>—".19.503.
4

OwvarHocTtunyeckan pabora Ne 14

17021200036403755166770258591101801115412—44.

13. a) —?+2nn,neZ 6) ? 14. 6) arctgf; 15. (-2-1]U(1;2). 16. 6) 2v21-9 wim 3+243.

17.21000. 18.a=2.19. a) 13; 6) 36; B) 36.

OuwarHocTuyeckan pabora Ne 15
1. 40. 2. 6. 3. 6. 4. 0,5. 5. —2,5. 6. 9. 7. 5. 8 512, 9. 36. 10. 25. 11. 25. 12. 5.
13. a) iarccos—§—+21tn;neZ; 6) —21t—arccos%, —2Tt+aI‘CCOS§. 14. 5. 15. (~00;6); (11;+oo).

16. 6) E—gﬁ. 17. 60. 18. 0,5sﬂe<1+-*g—7 wnm k>1+‘g—7 19. a) wet; 6) HeT; B) 2—51 —14—1

OuarHocTtuueckana paborta Ne 16

1. 61,2. 2. 8. 3. 20. 4. 0,6. 5. 1,5. 6. 120. 7. 3. 8. 21. 9. 535. 10. 37. 12. 30. 13.28.
14. a) 2nn, iarccos%+2nk; n,kecZ; 6) —2m, —27t.tarccos—é. 15. i 16. [O;log23]. 17. 6) J3.

18.319500. 19. (é, +oo] . 20. a) HeT; 06) xa; B) 13.
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AunarHocTuyeckan pa6ota Ne 17

1. 4. 2. 150000. 3. 4. 4. 0,25. 5. 207. 6. 92. 7. 2, 8. 10. 9. 2. 10. 0,216. 11.20. 12, 8.
13. a) iarccos:}+ 2nn, iarccos§+2nk, n, k — nesple uuciua; 6) —2n+arccos%, —2n+arccos§—. 14. 2.
15. (-0;0],[1;7). 16. 6) 2V181 mm 28. 17. 21. 18. a € [—%;—1)U(~1,0)U(0,1). 19.(2; 3), (2; -3),
(35 3), (=3; -3).

AnarHocTuyeckan paborta Ne 18

1. 5. 2. 7. 3. 8. 4. 0,52. 5. 1,8. 6. 21. 7. -3. 8. 10. 9. 12. 10.90. 11.26. 12. —25.
7 3n J2

13. a) —Z+7rn, arctg%+nk n,keZ; 6) —Z, arctg§ ik 14. arctg—z—. 15. [2;4). 16.0) 3 nau 15.
17.6. 18. a € (-1;5]. 19. a) ga; 6) =et; B) 26.

OwnarHocTuyeckan pabora Ne 19

1. 960. 2. 45. 3. 3. 4. 0,1. 5. 2. 6. 67. 7. 5. 8. 14. 9. -3. 10. 320. 11. 24. 12, —1.

13.2) + 3+2nn, neZ; 6) -;5 g % 73“ 14. % 15. [2;+0). 16. a = 443 . 17. 175. 18. a<-0,75;
J_

a>0,75.19. ———

OnarHoctuyeckan paborta Ne 20

1. 3. 2. 18. 3. 6. 4. 0,8. 5. 129. 6. 17. 7. 5. 8. 525. 9. 2. 10. 30. 11. 32. 12. —63.

13. a) ig+2nn, iarccos§+2nk; n,keZ; 6) —arccosz]);—, —-;E,g, arccos%. 14. —‘{% 15. (3+log, 7;+).

16.6) 5 wm /33 . 17. 10. 18. (—oo; _%}; [8; +0). 19. 96433469.
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WL

N EguHbin rocypgapcTeeHHbI 3k3ameH B

¥ Botans ARV

Kon
- Pervon fpeamera

. oumtbemot Ne2
Ha3gahue npeamera Howmep sapuanta

Meperviwinre sHadYeHnst ykazaHHbIX Bhilue ronei na BINAHKA PETCTPRPALINN.
Oreevas Ha 3aQaHKA TeCTa, NUWKUTE akkypaTHO v pa3bopunso, cobnoaan pasMeTKy CTpaHuLbl.

- He 3abynbTe ykasaTb HOMEp 3aaaHus, Ha koTopoe Bbi oTBevaerTe.

Ycnosus 3ajanusi NepenuchLiBaTh HE HYXHO.

RO
| BHUMAHUVIE! | Haunbii 6navk ucnons3oeams MOILKO COBMECMHO ¢ OeyMs Opy2umu 6naKKkaMu u3 0aHHO20 nNaKema

Mpu HegocTaTke MecTa gns OTBETA UCNONb3yWTe 060pOTHYD CTOpOHY Bnatka ' .
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