Bapmuanrt 1

Omeemom na 3a0anua 1— 14 aenaemca uenoe 4ucno uiu KoHeuHAsn 0ecAMUYHAA
0poob. Omeem cnedyem 3anucamov 6 O1ank omeemoe Nl cnpasa om Homepa
COOMEEemMCcmayue20 3a0anus, Ha4uHas ¢ nepeoii Kiemouku. Kasxcoyw yugpy, 3nax
CMUHYC» U 0eCAMUYHYIO 3ANAMYI0 NUUIUME 8 OMOeNbHOU K1emouKe 6 COOMEEmcmeun ¢
npusedeHHvIMU 8 O1anke oopazuyamu. EOunuysl usmepenuii nucamo He HYHCHO.

1. llTapuxoBas pyuka crout 40 pyOueii. Kakoe Hambonpliee YUCIO TaKUX PyYeK MOXKHO OyJleT

Yactp 1

kynuTh Ha 900 py6neit nocie noeimeHus 1eHs Ha 10%?

2. Ha pucyHKe »XUPHBIMM TOYKAMH IOKa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB, BBINMAJABIINX B
Kazanu ¢ 3 mo 15 deBpans 1909 roma. Ilo ropuszoHTanu ykas3bpIBarOTCS YHCIA MecCsIa, 1O
BEPTUKAJIA — KOJMYECTBO OCAJIKOB, BBHINABIIMX B COOTBETCTBYIOUIUM J€Hb, B MWJIIUMETpax.
JInst HarnsIAHOCTH JKMPHBIE TOYKM HA PUCYHKE COCJIMHEHBI JIMHHEH. Omnpeaenure mo pucyHKY,

CKOJIBKO ,ZLHCﬁ H3 JaHHOT'O IeproJia HC BbIITa1aJIO OCAAKOB.

L]

3. Ons TpaHcnopTUpoBKH 45 TOHH rpy3a Ha 1300 KM MOKHO BOCIOJIB30BATHCS YCIyraMu OJTHOW U3
Tpex ¢upM-mepeBo3unkoB. CTOMMOCTh TEPEBO3KH W TPY30MOABEMHOCTh ABTOMOOWICH st
Ka)XIO0ro MepeBo3vrKa ykazaHa B Tabmuie. CKOIbKO pyOsel Mmpuaercs 3ariiaTUTh 3a CaMylo

JIEIIEBYIO TIEPEBO3KY?

CTonMocCTh nepeBo3KH N
I'py3onoabeMHOCTH aBTOMOOUIIEIH
IlepeBo34yuk OTHUM aBTOMOOHJIEM (Tomm)
(py0. Ha 100 xm)
A 3200 3,5
b 4100 5
B 9500 12




4. Haiinqute moniaab TpeyrojabHUKA, U300paKEHHOrO0 Ha KJIET4yaToW OyMare ¢ pa3MepoM KIETKH
lemx 1em. OTBeT maiiTe B KBaJIpaTHBIX CAHTUMETpPaX.

lem

e

5. Hayunas koH(epeHIHs NMPOoBOAUTCS B 5 nHel. Beero 3arumanupoBaHo 75 AOKIan0B — IEpBbIE
Tpu AHA 10 17 NOKJIAanoB, OCTalbHBIE PACIPEICIICHBI NOPOBHY MEXKIY YETBEPTHIM M IISTHIM

masvu. [lopsgok qokimamoB ompenensercs kepeObéBkoil. KakoBa BEpOSTHOCTB, UTO JTOKIAJ
npodeccopa M okakeTcs 3arIaHUPOBAHHBIM Ha MTOCJICIHUM JIeHb KOHPEPEeHITNH?

6. Haiinure xopenb ypaHerus 0,5 =32,

7. lleHTpanbHBI yTOa OKPY)XHOCTH Ha 36° Oobllle BIHUCAHHOTO YTJa,
ONMPAIOLIETOCS Ha Ty XK€ JYyry JaHHOW OKpPYKHOCTH.

Haitnure

HEeHTpaibHbIN yron. OTBET qaiiTe B rpaaycax.
8. Odyukius y = f(x) ompezaeneHa Ha MPOMEKyTke (—6;4). y

Ha pucynke wuzobpakeH rTpaduk ee TPOU3BOIHOM. P y = f'{x)

Haiinure abcumccy Toukd, B KoTopoir GyHkus y = f(x) Qi /0 1

N
IPUHUMAET HauOoJIblIee 3HAaUECHHUE.
—6 0 1 4i x
N
\ \

9. B npaBunbHOU TpeyronpHoW mupamune SABC c¢ BepmuHON S

S
Ouccextpucel TpeyroibHuka ABC mnepecekatorcss B Touke O.
[Inomans TpeyronsHuka ABC paBHa 2; 00beM nupaMuibl paBeH 6.
Haiinure nnuny otpeska OS.
A C
B

He 3a0yabTe nmepeHecTH Bce OTBETHI B 0JIAaHK 0TBeTOB M 1 \




Yacrp 2
3cos(;r—ﬁ)+sin(g+ﬂ)
cos(B+3r) )

11. 3aBucumocTh 00BbeMa cripoca g (€IWHUIL B MECSI]) Ha MPOLYKIHIO MPEANPUATHI-MOHOIIOINCTA
OT IIeHHI p (THIC. py0.) 3amaércsa popmynoir ¢ =100—-10p . Beipyuka npeanpusTus 3a Mecsi 7

(B TBIC. py0.) BbIuMCHsAeTcs o Gopmyne r(p) =qp. Onpeaenure HanOOIbIIYIO LIEHY p, NpPU
KOTOpOW MecsiuHasi BeIpydka 7(p) coctaBUT He MmeHee 240 Teic. py0. OTBEeT mpuBenure B
THIC. PYO.

10. Haiinute 3HaueHue BbIpaXKEHUS

12. B npaBunbHOW TpeyronabHoi npuzme ABCA1BC) cTOpOHBI OCHOBaHHUM paBHbI 23 , OOKOBBIE

pEOpa paBHbl 5. HaiinuTe momanp cedeHus: IpU3MBbI IJIOCKOCTHIO, TPOXOASIICH uepes cepeau-
HbI pé0ep AB, u A,B) u Touky C.

13. Ha u3roroBnenue 475 aeraneii nepBbiii pabo4uii TpaTUT Ha 6 YacOB MEHBIIIE, YEM BTOPOH pado-
9yl Ha u3roroBienue 550 takux ke Aeraneil. U3BecTHO, UTO MepBhIid pabouwnii 3a yac Jenaer
Ha 3 neranu OoJbIie, yeM BTopoil. CKOBKO JeTalield B Yac JesiaeT MepBblil paboumii?

14. Haiinute HanMmeHbIlee 3HadyeHue QyHKIMA Y = 6COS X + 24515 Ha OTpe3Ke [— 27 . OJ .

Vs 37
Jlna 3anucu pewenuit u omeemoes na 3adanusn 15 — 21 ucnonv3yiime o6nank omeemoe
Ne 2. 3anuwiume cnauana HOMEp GbINOJIHAEMO20 3A0QHUA, d 3amMeM NOJIHOe

oﬁocnoeaunoepemenue u omeem.

15. a) Pemure ypaBHenue log, (sin 2x + cos(;z - x) + 9) =2.

0) HaiinuTe Bce KOpHH 3TOr0 YpaBHEHUs, IPUHA UIEKAILUE OTPE3KY [27[;77”} .

16. B nipaBunsHO# YeThipexyroyibHou mupamuse PABCD, Bce pebpa KOTOpoi paBHBI 4, Touka K —
cepeanHa 60koBoro pedpa AP.

a) [TocTpoiite ceuyeHne mNHUpaMUABl TUIOCKOCTBIO, MpoXOoAsiiedl uepe3 Touky K u
napauiensHoi npsmeiM PB u BC.

0) Haiinure momanas cedeHusl.

17. PemmTe HepaseHcTBO 25° + 5 + 5" + 2L <12.

18. B octpoyronpHOM TpeyronsHuke 4B C npoBeneHsl BRICOTH AP u CQ.
a) Jokaxwure, uro yron PAC pasen yriy POC.
0) Haiinure pamnyc OKpY>KHOCTH, OMIMCAHHOW OKOJIO TpeyroibHuka ABC, eciin U3BECTHO,
yto PO =8 u LABC =60°.

19. B 1-e xiaccel noctynaet 45 yenosek: 20 ManbuukoB U 25 neBouek. VX pacnpenenunu no ABym
KJIacCaM: B OJJHOM JOJIXKHO MOJIYYHUThCS 22 yenoBeka, a B 1pyrom — 23. [locne pacnipenenenus
MOCYUTANM MPOLEHT JEBOYEK B KaXJOM Kjacce M MOJIy4YEeHHbIE 4Yucia cloxuiu. Kakum
JOJKHO OBITh pacTpeieICHHE 1O KJlaccaM, YTOOBI TIOJyYeHHAst cyMMa Obljla HauOOJbITICH?

20. HaiinuTte Bce TakWe 3HAYCHUs TMapamMeTpa «, MPU KaKIOM H3 KOTOPBIX YypaBHEHHE
(4x —x*)* =324/4x —x* =a’ —14a wmeer X0Ts GBI OJHO pEIICHHE.

21. B urpe «Ipotukm» ectb 20 HapyXHBIX CEKTOpPOB, MPOHYMEpOBaHHBIX OoT 1 m0 20 u xABa
[EHTPaIbHBIX cekTopa. [Ipu momajaHuu B HAPYXKHBIA CEKTOP UTPOK MOJy4aeT KOTUYECTBO
OYKOB, COBIIAQJAIOIIEe C HOMEPOM CEKTOpa, a 3a IONaJaHHue B LEHTPaJbHBIE CEKTOpa OH
nosrydaet 25 win 50 04KOB COOTBETCTBEHHO. B Kax10M U3 HapyKHBIX CEKTOPOB €CTh 00JIaCTH
YABOCHUS W YTPOEHHUS, KOTOPbIE, COOTBETCTBEHHO, YJBAaWBAIOT WJIM YTPaWBalOT HOMHHAJ
cekropa. Tak, Hanpumep, nonaganue B cektop 10 (He B 30HBI YIBOCHHS U YTpoeHus) naet 10
OYKOB, B 30HY YJIBOeHUs cekTopa — 20 0YKOB, B 30HY yTpoeHuss — 30 OYKOB.

a) Moxet i urpok Tpemsi OpockamMu HaOpaTh poBHO 167 0UKOB?
0) MosKeT JIi UTPOK IIeCThI0 OpocKaMu HabpaTh pOBHO 356 0YKOB?

B) C IOMOIIBbIO KAaKOTO HAMMEHBIIETO KOJMYSCTBA OPOCKOB, HTPOK MOKET HAOpaTh POBHO
1001 ouko?



Bapmuanr 2

Yacte 1

Omeemom na 3a0anua 1— 14 aenaemca uenoe yucno unu KoHeuHAsn 0ecAMUYHAA
0poos. Omeem cnedyem 3anucamov 6 0O1anKk omeemoe Nl cnpasa om Homepa
COOMEemMCcmayue20 3a0anus, Ha4uHas ¢ nepeoil Kiemouku. Kasxcoyw yugpy, 3nax
CMUHYC» U 0eCAMUYHYIO 3ANAMYI0 NUUWIUME 8 OMOENbHOU K1emouKe 8 COOMEEemcmeun ¢
npusedeHHbvIMU 8 O1anke oopazuyamu. EOunuysl usmepenuii nucamo He HYHCHO.

Yactp 1

1. Terpans crout 40 py6neii. Kakoe HanbombIee YMCI0 TAKUX TETPaJeld MOXKHO OyAeT KyIuTh Ha
750 pyOueit mocne noHmwxkeHus 1eHs! Ha 10%?

2. Ha pucyHKe >XUpPHBIMH TOYKAMM IIOKAa3aHO CYTOYHOE KOJMYECTBO OCAJIKOB, BBINAJABIINX B
Kazanu ¢ 3 mo 15 ¢despans 1909 ronma. Ilo ropu3oHTanu ykasbpIBalOTCSl YUCIIAa Mecsla, 1O
BEPTUKAIM — KOJMYECTBO OCAJKOB, BBIMABIINX B COOTBETCTBYIOLIUN J€Hb, B MHJUIUMETpax.
Jlis HArJsSAHOCTH KUPHBIE TOUYKM HA PUCYHKE COEIMHEHBI JInHUEeH. OmnpeneanTe mo pucyHky,
CKOJIBKO JTHEH M3 JaHHOTO MepHo/ia Bhlnajano 6osiee 3 MUILTUMETPOB OCAJIKOB.

L]

3. UnTepHeT-nipoBaiiep (KoMIaHusl, OKa3bIBaOIas yCIyTH 10 NOJAKIIOUEHHIO K ceTh MIHTepHeT)
npeiaraeT Tpu Tapu(HbIX TUIaHa.

Tapudublil 1aH AOOHeHTCKasA IIIaTa Ilinara 3a Tpaduk
[Tnan «0» Her 2,5 py0.3a 1 M6
[Tnar «500» 550 py6. 3a 500 M6 tpaduka B mecsir| 2 py0. 3a 1 M6 ceepx 500 M6
[Tnanr «800» 700 py6. 3a 800 M6 tpaduka B mecst || 1,5 py6. 3a 1 M6 cBepx 800 M6

[Tosp30BaTens mpeanoaraet, 9ro ero Tpaguk cocraBut 600 MO B MecsI] U, UCXOS U3 3TOTO,
BbIOMpaeT Hanbonee nemieBblid Tapudubii mwiad. CKoiabKo pyOseil 3amiaTuT moibpb30BaTelb 3a
MECSIII, €CIIN ero TpaduK AercTBUTENBHO OyaeT paBeH 600 M6?



4. HaiinuTe miomaap 4eThIPEXyToIbHIKA, H300paKEHHOTO Ha KIIETYATOW Oymare ¢ pa3MepoM
kineTku lemx lem. OTBeT AaiiTe B KBapaTHBIX CAHTUMETPAX.

lem

5. Konkypc ucnionnuTeneit mpoBoautces B 5 queit. Beero 3asBneno 80 BBICTYIUICHHI — MO OJTHOMY
OT KaxJoW cTpaHbl, BKItouas Poccuro. B mnepBblil JeHb 8 BBICTYIUICHUH, OCTAJIbHbBIE
pacnpenesieHbl MOPOBHY MEXAY OCTaBIIMMHCS IHAMU. [TOpsAIOK BBICTYIJIEHHN ONpEnesaeTcs
xKepeOréBKkor. KakoBa BEepOSTHOCTh, UTO BBICTYIUICHHME MpeacTaBuTens Poccun cocTtouTtcs B
TpPEeTUil J€Hb KOHKypca?

6. Haiinure kopens ypasHenus 16 =0,5.
7. BrcaHHbIN Yo OKPY)KHOCTH Ha 42° MEHbIIE IIEHTPAIBHOTO YIJIa, OMH-

paronierocss Ha Ty K€ Iyry JaHHOW OKpyKHOCTH. Haiiaure BrnmMcaHHBIN
yroia. OTBeT gaiite B rpagycax.

8. Ha pucynke wuzo0paxeH rpaduk MpoU3BOIHON (YHKIIUU T
y=f(x). Ilpu kakoMm 3HaYCHUH X 3Ta QYHKIUS TPHHUMAET N y=/'(x)"
CBOE HamOoJIbIIIee 3HaUCHNEe Ha OTpe3ke [—4;—2]? \ ) \

9. B mpaBuibHON TpeyrosnbHON mupamuae SABC touka M — cepenuHa S
pebpa AB, Touka S — BepmmHa nupamuabl. M3BectHo, uto BC =3, a
iona b OOKOBOM MOBEpPXHOCTU NHUpaMubl paBHa 45. Haiinurte niuny
oTpeska SM.

He 3a0yabTe nmepeHecTH Bce OTBETHI B 0JIaHK 0TBeTOB M 1 \




Yacte 2

2sin(a—77r)+cos(37”+a)

10. Haiinute 3HaueHue BbIpaXKEHUS .
sin(a+7)

11. BeicoTa HaJ1 3eMJI&H MOOPOIIEHHOr0 BBEPX Ms4a MEHsETCs 110 3aKoHy /() =1,6+ 8¢ —5¢%, Te

h — BbICOTa B MeTpax, ! — BpeMsl B CEKyHJaX, Ipolueiamee ¢ MoMeHta Opocka. CKOJIbKO
CeKyHJI M4 OyZeT HaXOAUThCSI Ha BHICOTE HE MEHEe TPEX METPOB?

12. B npaBuibHO# yetbipéxyronbhoit npusme ABCDA1BC1D; pebpo A4, paBHo 15, a quaronanb

BD, paBna 17. Haiinute mimomaas ce4eHUsI NPU3MbI INIOCKOCTBIO, TPOXOIAIIECH Yepe3 TOUKHU A,
A1 uC.

13. TlepBas TpyOa mporryckaeT Ha 1 TUTp BOJBI B MUHYTY MEHbIIE, ueM BTopas. CKOJIBKO JIUTPOB
BOJbI B MHHYTY IpOITyCKaeT mepBas TpyOa, ecinu pesepByap obvemoMm 110 aurpoB oHa
3aMoNHseT Ha 2 MUHYTHI JOJjbllle, 4yeM BTopas TpyOa 3amojiHseT pe3epByap 00beMOM
99 nutpos?

14. Haiigure HanOomnbiiee 3HaueHne Gpynkmun y =12cosx + 673x— 237 +6 Ha OTpe3Ke [0;%

Jlna 3anucu pewtenuit u omeemos na 3aoanusn 15 —21 ucnonvzyiime énank omeemoe
Ne 2. 3anuwume cnauana Homep 6bINOIHAEMO20 3A0aHUA, A 3amMeM NOJIHOE
000CHOBAHHOE PeuleHue U Omeent.

1 )COS(:ZT-F)C)

15. a) Pemmre ypaBrenne 55" = (E

0) Haiinute Bce KOpHU 3TOTO YpaBHEHHUS, IPUHAJICKAIINE OTPE3KY [%;3%] .

16. B nipaBunsHO# YeThipexyroyibHoU upamune PABCD, Bce pebpa KOTOpoi paBHBI 6, Touka K —
cepeanHa 60koBoro pedpa AP.
a) [loctpoiiTe cedeHne NUPaMHUABl IJIOCKOCTBIO, MPOXOAAIIEH depe3 Touky K U
napajuiespHou miockoctu BCP.
0) Haiimute yron Mexay II0CKOCTBIO CEYEHHUS M IIIOCKOCTHI0 OCHOBAHUS MTUPAMUJIBI.

17. Pemmre nepasenctso log; (3x —1) +1log:, , 2 —log,(3x—1)° —log, , 4+2<0

18. B octpoyronbHoM TpeyronbHuke KMN npoBeneHsl BoICOTh KB 1 NA.
a) Jloxaxwure, uro yron ABK paBen yriay ANK.

0) Halinute paauyc OKpy>KHOCTH, OMHCAHHON OKOJIO TpeyrojbHUKa ABM, ecnu U3BeCTHO,
uto KN =82 u ZKMN =45°.

19. B 1-e knaccel nocrymnaet 43 yenopeka: 23 Manpurika ¥ 20 geBoyek. VX pacnpenenuny no A8ym
KJIaccaM: B OJTHOM JIOJIKHO IOJIyYHUThCs 22 uenoBeka, a B 1pyrom — 21. Ilocne pacnpenenenus
MOCYMTANIM HPOLEHT MaJbYMKOB B KaXJOM KJacce M IOJyuyeHHble 4ucia ciokwin. Kakum
JOJDKHO OBITH pacrpesiesieHue 1o Kjiaccam, YTo0bl MoTy4YeHHas: cyMMa Oblia HanOoJbIei?

20. HaitguTte Bce Takue 3HA4YeHHs TMapameTpa a, NOpU KaXIOM M3 KOTOPBIX YpaBHEHHUE
(1+sinx)* —4sinx=7 —a —a’ He UMeeT peIICHHUIL.

21. B urpe «lpotuxkm» ectb 20 HapyXHBIX CEKTOpPOB, MPOHYMEpOBaHHBIX OoT 1 m0 20 u xABa
LEHTpaIbHBIX cekTopa. [Ipu momajgaHuu B HAPYXKHBIM CEKTOP UIPOK MOITYYAET KOJIUYECTBO
OUYKOB, COBIIQJAIOIIEE C HOMEPOM CEKTOpa, a 3a NOMNAJaHHE B LEHTPAJIbHBIE CEKTOpAa OH
nosrydaet 25 win 50 04KOB COOTBETCTBEHHO. B Kax10M U3 HapyKHBIX CEKTOPOB €CTh 00JIaCTH
YABOCHUS W YTPOEHUs, KOTOpPBIE, COOTBETCTBEHHO, YABAaWBAIOT WJIH YTPauBalOT HOMHHAI
cektopa. Tak, HanpuMmep, nomnajganue B cektop 10 (He B 30HBI YABOCHUS U yTpoeHus) gaet 10
OYKOB, B 30HY YJIBOeHUs cekTopa — 20 0YKOB, B 30HY yTpoeHUs1 — 30 OYKOB.

a) Moxet i1 urpok Tpems opockamu Habpath poBHO 161 0uko?
0) MoeT J11 UrpoK 4eTblpbMs OpockaMu HabpaTh poBHO 235 0ukoB?

B) C MOMOIIBIO KAaKOTO HAMMEHBIIIET0 KOJIHMYECTBA OPOCKOB, UTPOK MOKET HabpaTh POBHO
947 oukoOB?
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