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1. PesyabraThl 00yueHusi, perjiamenTupoBanusie ®I'OC COO ¢ yuerom ®PT'OC
CI10

[IpenMeTHbIE pe3yapTaThl HA 0a30BOM YPOBHE OTPaXKaroT:

[1P6 01. Bmagenume MeTonaMu [OKA3aTENbCTB, AJTOPUTMAMH pEIICHHUS 3ajad;
yMeHue (HopMyIHpoBaTh OMpPENEICHHsI, aKCHOMBI U TEOPEMBI, IPUMEHATh UX, POBOJAUTH
JIOKa3aTeJIbHbIE PACcCYKICHHS B XOJE PELICHUS 3a/1a4;

[IP6 02. YMeHue omepupoBaTh MOHATUSMHU: CTENEHb 4YHCIA, Jorapudm uucia;
YMEHHE BBINOJIHATH BHIYMCIICHUE 3HAYEHUH U peoOpa30BaHuUs BBIPAKEHUI CO CTENEHIMU
u Jlorapupmamu, npeoOpa3zoBaHus IpOOHO-pallMOHATbHBIX BBIPAKEHUH;

[1P6 03. YMmeHue onepupoBaTh MOHATHSIMH: palMOHAJIbHBIC, UPPALMOHAJIBHBIE,
MOKa3aTelIbHbIE, CTENEHHBIC, JOTapu(hMHUUECKHE, TPUTOHOMETPUUYECKHUE YpABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[IP6 04. YMmeHue omnepupoBaThb NOHATHSAMU: (PYHKIMS, HENpepbIBHAs (DYyHKIIMS,
IPOU3BO/IHAS, MEpPBOOOpa3Hasi, ONPEACICHHBIA  WHTErpajl; yYMEHUE  HaxOJUTh
OPOU3BOAHBIE  JJEMEHTAPHBIX  (PYHKLIMHA, HCIOJIB3YSd  CIPABOYHBIE  MaTEpUAIbL;
UCCIIEIOBATh B MPOCTEUIINX CAydasiX (PyHKIIMHM HA MOHOTOHHOCTb, HAXOUTh HAUOOJIbIIHNE
U HauMEHbIINE 3HaYeHUs (QYHKIUH; CTPOUTHh Ipa)MKi MHOTOYJIEHOB C MCIOJb30BaHUEM
anmapara MaTeMaTHYECKOr0 aHajIu3a; MPUMEHSATh MPOU3BOJHYIO MPU PEIICHUH 3a]a4 Ha
JBUKEHUE; pellaTh MPAKTUKO-OPUEHTUPOBAHHBIEC 33/1a4M HA HauOOJIbIIME U HAUMEHbILINE
3HAYEHUS, Ha HAXOKJIEHUE MyTH, CKOPOCTH U YCKOPEHUS;

I[IP6 05. VYwmenue omnepupoBaTh TMOHATUSMU: palMOHaIbHAsA  (QYHKIUSA,
nokaszatenbHas  GyHKOMs, CcTeneHHas  (yHkous, jgorapudmudeckas  QGyHKIHUA,
TpUrOHOMETpUueckre (QyHKIMM, oOpaTHbie G(YHKIMH, YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (QYHKIUH, UCTI0Ib30BaTh IrPaQUKU IPU U3YUEHUN MIPOLECCOB U 3aBUCUMOCTEH,
Opy PElIeHUH 3aJad W3 APYrHMX Y4YEOHBIX MPEAMETOB W 3aJad M3 peajbHOU KU3HU;
BBIpAKaTh (POpMyJIaMH 3aBUCHMOCTH MEXIY BEIUUHMHAMU;

[IP6 06. YmeHue pemiath TEKCTOBBIE 3aJaud Pa3HBIX TUIIOB (B TOM YMCJIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHUE, padOTy, CTOUMOCTh TOBApPOB U YCIYT, HaJIOTH,
3aja4l U3 OOJacTH YIpPABJICHUS JUYHBIMH U CEMEHHBIMU (DUHAHCAMH), COCTaBJIAThH
BBIPAKEHHUSI, YPABHEHHSI, HEPABEHCTBA U MX CHCTEMBI MO YCJIOBHIO 33Ja4M, MCCIIEN0BATh
MOJIy4YE€HHOE PEIlIeHNE U OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

[1P6 07. YMeHue omnepupoBaTh MOHATHSAMU: CpelHEe apu(dmeTnueckoe, MeauaHa,
HaumOoJIblIeE ¥ HAaWMEHbIlIEe 3HAYEHHUA, pa3Max, JUCHEPCHs, CTaHJApPTHOE OTKJIOHEHHUE
YUCJIOBOIO  Habopa;  yMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATH  HUHPOPMALHUIO,
NPEACTAaBICHHYI0O B TaOJIMIaX, HAa JuarpaMmax, rpadukax, OTpa)arollyl0 CBOICTBa
peasbHBIX TMPOILIECCOB M SIBJICHUI; MPEACTaBIATh MH(OPMALIUIO C MOMOIIBI0 TaOIHUI U



JUarpaMM; HCCIENOBaTh CTATUCTMUYECKUE [aHHbIE, B TOM 4YHUCJIE C IPUMEHEHUEM
rpauuecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

[IP6 08. YMeHue omnepupoBaTh MMOHATUSMHU: CIyYalHbIA ONBIT W CIIy4ailHOe
COOBITHE, BEPOATHOCTH CIYyYaHOIO COOBITHSA; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaPUUECKUX METOJOB; MPUMEHITH POPMYJIIBI CIOKECHHUS U YMHOKCHHS
BEPOATHOCTEW, KOMOMHATOpHbIE (AaKThl M (OpMyJbl MPU PELICHUM 337ad; OLCHUBATh
BEPOATHOCTH PEAJIbHBIX COOBITHUH; 3HAKOMCTBO CO CIIyYalHbIMHM BEJIIMYMHAMHU; YMEHUE
OPUBOJUTH TPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHUCEI B HPUPOJHBIX U
OOIIICCTBCHHEIX SBJICHUSX;

I[IP6 09. VYwmenue omnepupoBaTh MOHATUSAMHU: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIM YIOJ, CKPEUIMBAIOIIMECA NPSAMBIC, MAPAIIIEIBHOCTD H
NEPIECHINKYJAPHOCTh NPSAMBIX M IUIOCKOCTEM, Yroia MEXKIy MPSAMBIMH, YOl MEXKIY
IPSAMOM U IJIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSAMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
pacCTOsAHUE MEXKIY NPAMBIMH, PACCTOSTHUE MEXIY IIJIOCKOCTAMH; YMEHHUE HCIIOJIb30BaTh
IpU pElIeHUU 3aJad U3y4yeHHbIe (DAKTBI U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPY’KAIOLIEr0 MUPA;

I[IP6 10. VYwmenuwe onepupoBaTh TMOHATHSAMHU: MHOTOTPAHHUK, CEUYECHHE
MHOTOIpaHHHKA, KyO, Mapajienenunes,, npusma, nupamunaa, (urypa M MOBEPXHOCTh
BpalleHus, UWIMHAP, KOHYC, Iap, cdepa, ceuyeHus (GUrypsl BpalleHHs, IJIOCKOCTb,
Kacaromasicss cgepbl, HUIMHIpPA, KOHYCa, IUIONIa/b MOBEPXHOCTH MHUPAMUAbI, MPU3MBI,
KOHYcCa, IWIMHApA, MIOMaas cepbl, 00beM KybOa, IpsIMOYToJIbHOTO MapajlieenuIe/a,
NUpPaMUJIbl, TPU3MbI, IUIUHAPA, KOHYCA, 11apa; YMEHUE H300pakaTh MHOTOIPAaHHUKU U
IIOBEPXHOCTH BPALICHUSA, UX CEYEHUSA OT PYKHU, C IIOMOILIBIO YEPTEKHBIX HUHCTPYMEHTOB U
AJIEKTPOHHBIX CPENCTB; YMEHHE pAaCIO3HAaBATh CUMMETPHUIO B IPOCTPAHCTBE; yYMEHUE
pacro3HaBaTh NPABUIBHBIE MHOTOTPaHHUKH;

I1PG 11. YMmenue onepupoBaTh MOHATUSAMU: JBUKEHUE B MPOCTPAHCTBE, MOAOOHBIE
¢Gurypsl B IpoCTPaHCTBE; UCMOIb30BaTh OTHOIIECHUE UIOLIA/Iel TOBEPXHOCTEN U 00BEMOB
NOI00HBIX (UTYpP TIPH PEIICHUH 33]1aY;

[1P6 12. YMeHHe BBIYUCIATH T€OMETPUUECKHUE BEIMYMHBI (JJIMHA, YTOJ, IJIOIAb,
00BbeM, MII0LIAAb TOBEPXHOCTH ), UCTIONb3YsI U3yUeHHbIE (POPMYJIIBI U METO/IbI;

I1PG 13. YMmenue onepupoBaTh MOHATUSAMHU: MPSMOYTOJIbHASI CUCTEMa KOOPJMHAT,
KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAISPHOE MPOU3BEICHHUE, YTOJ
MEXKJy BEKTOpaMH, CyMMa BEKTOPOB, INPOU3BEIAEHHUE BEKTOpAa HA YHWCIIO; HAXOIUTH C
MOMOIIbI0 HM3YyYEHHBIX (OPMYJ KOOPAMHATHI CEPEIHUHBI OTPE3Ka, PACCTOSIHHUE MEXKIY
JBYMSI TOUKaMU;

[1P6 14. YMmenue BoIOMpATh MOAXOMSIINNA U3YICHHBIM METOJ JJI PEIICHUS 3a/1ayH,
pacro3HaBaTh MaTeMaTH4ecKhe (akThl W MaTeMaTHYECKUe MOJEIN B MPUPOTHBIX U
OOILIECTBEHHBIX SIBIIEHUSX, B UCKYCCTBE; YMEHUE MPUBOJIUTH NMPUMEPHl MATEMATUYECKUX
OTKPBITUM POCCUMCKON U MUPOBOM MATEMATUYECKOU HAYKHU.



OK 01. Beibupatrs criocoObl pemieHust 3aaad MpodheCCHOHAIBHOM AEsTEIbHOCTH
IPUMEHUTENBHO K Pa3INYHbIM KOHTEKCTaM

OK 02. Ucnonbs30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, AHAJIN3a U MHTEPIPETALNH
uHbopMaiuu, W  HUHPOPMAIIMOHHBIE  TEXHOJOTMM  JJs  BBIIOJHEHUS 33134
npoeccuoHanbHOM NI TETbHOCTH

OK 03. IlnanupoBaTh U peaqu30BbIBATH COOCTBEHHOE MPOGECCHOHANIBHOE H
JUYHOCTHOE pa3BUTHE, NPEAIPUHUMATEIBCKYIO IEATEIbHOCTh B MPOhecCHOHAITbHOU
cdepe, UCMONB30BATh 3HAHUS MO (PUHAHCOBOW TPAMOTHOCTH B PA3IMYHBIX >KHU3HEHHBIX
CUTYaLMIX

OK 04. DddexTnBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/IE

OK 05. OcyuecTBiasiTh YCTHYHO M [HCbMEHHYID KOMMYHHMKAlMIO Ha
rocygapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ y4eToM 0COOCHHOCTEN COLMAIIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATh IpakJaHCKO-NIATPUOTHYECKYIO IIO3UIMIO, JEMOHCTPUPOBATH
OCO3HAaHHOE€ NOBE/ICHUE HAa OCHOBE TPAJUIIMOHHBIX 00ILEYEIOBEYECKUX LIEHHOCTEH, B TOM
YUCJIE C YYETOM TapMOHM3alMM MEKHALMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHH,
IPUMEHSATH CTAaHAAPTHI aHTUKOPPYIIIUOHHOTO MOBEICHHUS

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CPeNbl, peCcypcocOEpeKEeHHUIO,
OPUMEHATh 3HAHUS 00 M3MEHEHMM KJIMMaTa, HMPHUHIMIBI OepeXIMBOrO MPOU3BOJICTBA,
3¢ (EeKTUBHO AEWCTBOBATh B UPE3BBIYANHBIX CUTYALIUAX.



KOHTpOJIbHO-I/BMepI/ITeJ'IbeIe MaTEpPHAJIBI AJISA BXOAHOI'O KOHTPOJJIA

BxoaHo# KOHTPOJIB COCTOUT U3 3aJIaHHM, B3ITHIX W3 OTKphITOro 6anka OI'D u BIIP
o Maremaruke. Ha BBITIOJTHEHUE 3aaHU BXOJHOTO KOHTPOJIS AaeTcs 1 akaaeMudecKui
yac (45 MUHYT).

Bx0/1HO# KOHTPOJIb COCTOUT UX 2-X YacTel: 00A3aTeIbHON U JOMIOJIHUTEIHHOM.

OOs3arenpHas 4acTb COAEPKUT 3aJaHHMSI MUHHMAJIBHOIO OOS3aTENBHOIO YpPOBHS,
JIOTIOJTHUTEIILHAS YacTh — 00JIee CIIOJKHBIC 3aJaHus.

[Ipn BEIMOMHEHWM 3adaHWii TpeOyeTcs TPEICTaBUTh XOJ PEIICHUS € YyKa3aTh
MOJIYYCHHBIH OTBET. [IpaBWJIBHO BBIMOJHEHHOE 3aJaHWE W3 00S3aTeNbHON YacTu
OIICHUBAETCSA B OJMH OaJll; MPaBUIBHOE BBITIOJTHEHUE 3aJaHUN JTOMOJIHUTEIHHON 4acTu
oreHuBaeTcs 3 6ammaMu wim 1-2 6aiaMu 3a 4aCTUYHOE PEIICHHE.

Bbaibl, mosiydeHHbIE 3a BCE BBITIOJHEHHBIE 3a/1aHUSI, CYMMUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno oannos,
Heo0xo0umoe 0711 NOJIYYeHUss OMMEMKU
«3» (v008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

OobpaszoeamenvHule pe3ynvmamal, HoOO1eHcauwjue nposepke (31emMeHmot):
I1P6 1, TTP6 5, I1P6 6, ITP6 9, TTP6 12, ITP6 14.

OK 01, OK 02, OK 05, OK 06.



3aoanusn 6x00H020 KOHMPOJIA

OQo0s3aTeILHAS YACTD
Ilpu pewenuu 3adanunn 1-4 3anuwiume NPAGUIBLHBIIL OmM6EeM U3 Uemblpex
NPeOI0IHCEHHBIX:
1. (1 6ayn) Packpoiite opMyITy COKpAIEHHOTO YMHOKEHUS a2-b?;
A) a%-2ab+b? B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)
2. (1 6amn) [Tnomans TpeyrojJbHUKA BRIYUCISETCS TTO (hOpMYIIE:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

105,

3. (1 6amwn) Kakoe U3 CIEAYIOMNX YHCeN 3aKII0UeHO MKy auciamu 17 u 8
A)0,4;5)0,5;B)0,6; ) 0,7
4. (1 6amn) Jansl rpadpuku pynkuuii. Kakas ¢popmyna cooTBeTcTBYET rpaduky 3):

1) 2) 3)

YA iy ) v

=y

o] 1\ ol 1 o[ 1

x—0

1 9
A)y 2 X-

2 = —
)Y =% —8x+1l;B)y 1) y=x45.

Ilpu evinonnenuu 3ad0anuii 5-8 3anumiume x00 pewieHus U NOJYYEHHbLI OMeem.
1 11

5.(2 6amna) Beraucmure: 2 S '

6. (2 6amna) Pemure ypasaenue X>-7x+10=0. Eciu ypaBHeHUE HMeeT Gojlee OIHOTO
KOpHsI, B OTBET 3aIIUMIINTE MEHBIIUN U3 KOPHEM.

7. (2 6amna) ns pemonta Tpebyercsa 57 pyinoHoB o06oeB. Kakoe HanMeHbIee
KOJIMYECTBO IMaueK OOOMHOro Kjesi HYKHO JUIsl TaKOTO PEMOHTa, eciu | mauka Kies
paccunTaHa Ha 5 pyJIOHOB?

8. (2 6amna) Bricora BH mapannenorpamma ABCD nenut ero cropony AD Ha
otpe3ku AH=2 wn HD=32. [Iunaronans napamienorpamma BD paBna 40. Haiigure
IJIOLIAAb MapalijiesiorpaMma.

JlonmoJHUTEJbHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anumume X00, 000CHOGAHUE PEUIEHUA U
NnOJIyYeHHbLI Omeem.




9. (3 6anna) Pe16070B MPOIUTBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSTHHE BBEPX
110 TEUEHUIO PEKH, 3aTeM OPOCHII SIKOPb, 2 Yaca JIOBHJI PBIOY U BEpHYJICS 00paTHO uepe3 5
4acoB OT Havaja myremiecTBus. Ha kakoe paccTosiHHME OT MPUCTaHU OH OTIUIBLL, €CIH
CKOPOCTh TEUCHUS PEKH paBHA 2 KM/, a COOCTBEHHAsI CKOPOCTH JIOJAKU 6 KM/4?

ITaJIOHbI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHus

OtBer b b B A 2,7 2 12 816 8




2. KOHTPOJIbHO-U3MePUTEIbHbIE MATEPUABI IS TEKYIIEr0 KOHTPOJIsI

Tekyuii KOHTPOJIb MPOBOASATCA BO BpeMsl ayJUTOPHBIX 3aHATHI MO MAaTEMaTUKE B
COOTBETCTBUH C Y4eOHBIM IUJIaHOM U paboueit mporpammbl O] «Marematuka» 1Mo Bcem
pazaenaM nporpaMmbl. TeKylIUid KOHTPOJIb COCTOMT M3 JABYX YACTEH: TEOPETHUYECKOU U
npakTudeckoi. [1pu aTom oOydaromyecs mojiy4aroT IB€ OTMETKHU.

TeopeTudeckass dYacTb MPOXOAUT B (OpME YCTHBIX OTBETOB: OOydJarouuecs
BBITATHBAIOT IISATh KapTOYEK C BOIPOCAMU, JAIOT MOJIHBIA OTBET (CO CIMCKOM BOMPOCOB
oOyuJaronrecs: 3HaKOMSITCSI B Hauajie U3y4eHHs paszfena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemkxa Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocol
«3» (v008.) 3

«4» (xopowo) 4

«5» (omauuno) 5

3amaHusl TOPAaKTUUECKOM YacTh (KOHTPOJbHBIE pabOThl) YAaCTUYHO B3STHl U3
otkpsiToro 6anka EI'D u BIIP no matemaruke.

Ha BbInoTHEHHE KOHTPOJIBHON pabOThI MO0 MaTeMaTHKE JaeTcs | akaJeMUYecKHil yac
(45 MuHyT).

KonTtponbHasg paboTta coctouT ux 2-X yacteid. B mepBoil vactu mnpenmaraercs
BBINIOJIHUTh 4 3aJaHusi — BbIOpaTh NPaBWIIbHBIA OTBET U3 YETHIPEX MPEJIOKEHHBIX. Bo
BTOPOM YaCTH MpPEAaraeTcsl BBIMOIHUTD 6 3aaHU — OPOPMUTH X0/ PEIICHHS U 3alUCaTh
MOJTyYECHHBIN OTBET.

3a mpaBWIbHOE BBINOJIHEHHWE JIOOOr0 3aJaHUsl MNEpBOM dYacTH O0Oydaromuics
noyiydaetr oauH Oana. [IpaBuibHOE BBITIOJIHEHHE 3aJaHUl BTOPOM YacTH OLIEHUBAETCS 2
Oaytamu v 1 GauioM 3a YaCTUYHOE PEIICHHE.

baiuel, mosry4eHHBbIE 3a BCE BBIIIOJIHEHHBIE 3aJaHUsl, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno o6annos,
HeobxXo0umoe 013 noayuYeHus OmmemKu
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauurno) 14-16




3.1 Ilpsameie u nnockocmu, KOOPOUHAMBL U 6eKMOPL 8 NPOCMPAHCHIEE

Oopaszosamenvhbie pe3yiomamal, noodexcaujue npogepke (31emMenmot):
I1P6 1, ITP6 9, I1P6 11, I1P6 12, I1P6 13, I1P6 14.
OK 01, OK 03, OK 05, OK 07.

[K 1.2.

Teopernueckne BONPOCHI:
Cdopmynupyiite Teopemy [ludaropa.
[lepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[lepeunciure ciocoObl 3aaHMs TNIOCKOCTH.
[Iponomxkure Teopemy: «Ecam ogHa U3 JABYX NapajUIeNbHBIX MPAMBIX
NEePHEHANKYJIAPHA IIII0OCKOCTH, TO. ..»
[Iponomxure teopemy: «Ecinum 1Be mnapayjiesnbHbIE IUIOCKOCTH IEPECEKAIOTCS
TPETHEU, TO...»
Cdopmynupyiite onpesenenne AByrpaHHOro yIia.
PackpoiiTe noHATHE «YTOa MEXAY MPSAMBIMI).
[lepeuncnure B3aMMHOE PACIIOIOKEHUE ABYX IPSIMBIX B TPOCTPAHCTBE
. Kakue npsimble Ha3pIBatOTCA MapauieIbHBIMU B IPOCTPAHCTBE?
10 Kaxkue npsimple Ha3bpIBatOTCS CKPEIMBAIOIIMMUCS B IPOCTPAHCTBE?
11.Kakue npsiMble Ha3bIBAIOTCS MEPIIEHANKYJIIPHBIMU B TPOCTPAHCTBE?
12.Ilepeunciure B3aMMHOE PacHoJI0KEHUE MPSMOI U IJIOCKOCTU B POCTPAHCTBE.
13.PackpoiiTe TOHITHE «yTOJI MKy MPSIMON U TIIIOCKOCTHIOY.
14.PackpoiiTe NOHITHE «APAIETbHOCTh NPSIMON U TIIOCKOCTH.
15.PackpoiiTe NOHITHE «IEPHEHANKYIIPHOCTh IPSIMOU U MIOCKOCTH.
16. IlepeuncnuTe B3aUMHOE PACIIONOKEHHUE IBYX TUIOCKOCTEH B MPOCTPAHCTBE.
17.PackpoiiTe TOHITHE «yTOJ MEXTY TUIOCKOCTIMI.
18.PackpoiiTe TOHATHE «ITapAIIEIBHOCTh TNIOCKOCTEW.
19.PackpoiiTe TOHITHE «IIEPIEHANKYISIPHOCTh TUIOCKOCTEN».
20.Kak HaliTu pacCTOSIHHE OT TOUKH JI0 TIPSIMOiA?
21.Kak HaliTH pacCTOSTHHE MEXTY MPSIMBIMU?
22.Kak HalTH pacCTOSHUE MEXY TIOCKOCTSIMU?
23.1Iponomxute onpenenenue: «llepneHaAuKyIsp — 3T0...»
24 Tlponomxkute onpenenenue: «HakmoHHas — 3T10...»
25.ITponomxkute onpenenenue: «lIpoekmus HAKIOHHON — 3TO...)»
26.1lepeuncnure cBOWCTBA MAPATIIETBHOTO MTPOSKTUPOBAHMS.
2/ .13 4yero coCTOUT MPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
28.Ecnu Touka JIeKUT B INIOCKOCTH X, Kakasi KOOpAUHATa y Hee HyJieBas?
29.I1puBenure mpuMep KOOPAUHAT TOYKU A, KOTOpas JIEKUT HA OCH Z.
30.Packpoiite MoHSATHE «BEKTOPY.
31.Kakue BEKTOpbI Ha3bIBAIOTCS KOJJTUHEAPHBIMU?
32.Kakue BEKTOpHI Ha3bIBAIOTCS MEPIICHIUKYISIPHBIMUA?

W

o

© 0N

10



KourpoabHast padora
IlepBast yacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHBIL OmMeem U3 uemwvlpex

nPeOI0HCEHHBIX.

1. (1 6amn) PacimdpyiiTe KpaTKyro 3amuch: a€ 5.
A) ToYka a IPUHAIICKUT IUIOCKOCTH 5; B) Touka a mpuHAICKHUT mpsamoii f; B)
npsiMasi @ MPUHAUICKUT TUIocKocTH ; ') mpsmast a mepecekaeT MmI0CKOCTh 3.

2. (1 6amn) [Tpsmeie AB u CJ] ckpernuBarotcs. Kakoe pacmnoioskeHre UMEIOT TPSIMbIC
ACu BJ?

A) napannensHsie; b) nepnenaukynspusie; B) ckpenuatotes; ') nepecexaroTcs.

3. (1 6amn) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoyutMHEapHbIE?

A) a, B; b) c, B; B) a, c; I') kominHEeapHBIX BEKTOPOB HET.

4. (1 6amn) Jdansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpeska
sBisiercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Bropas yacth

Ilpu evinoanenuu 3a0anuii 5-10 3anuuwiume xo00 pewieHus U NOJYYEHHBLI OMEem.

5. (2 6anna) Yepes koH1pl oTpe3ka AB u ero cepeanny M npoBeeHbl napaienbHble
NpsIMbIE, MEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh B Toukax A1, B1 u Mi. Haiinure ninuny
otpe3ka MM, ecaum oTpe3ok AB He mnepecekaeT MIOCKOCTh U ecin AA1=6,8cM,
BB=7.,4cm.

6. (2 6anna) Ilpsmbie AC, AB u A/l nonapHo nepneHaukysspHbl. Haliqute oTpe3ok
CH, ecmu AB=5 cm, BC=13 cm, AJI=9 cwm.

7. (2 6amna) (2 6amra) [auer BekTopsr a(-6,0,8) , B(-3,2,-6). Haiinute ckamspHOe
IPOU3BEIECHUE BEKTOPOB.

8. (2 O6amna) Haueptuth xy0 ABCJA1B1Ci/l:. Iloctpouts Touky KEAB, TOuky

MEI[I[lC, OTPE30K PEEA1B1C1.
9. (2 6amra) Ilpm Kakux 3HaueHMAX 71 BeKTopsl 4 (4,1m2), E(1,2,n)
NEePHEHIUKYIAPHBI?

10. (2 6amma) Odopmute muct Oymarn A4 BepTUKAIbHBIMH, TOPU3OHTAIHLHBIMU,
HAKJIOHHBIMH JIMHUSIMH, UCTIOJB3YS Pa3HbIC IIBETOBBIC OTTEHKHU.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 3) 6 7 8 9 10
3alaHus
OtBer B B A B 7,1 15 -30 - -1 -
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3.2 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue yynkyuu

Oobpaszosamenvusle pe3yromamal, nooexcaujue npogepke (I1emMenmot):
I1P6 1, ITP6 3, I1P6 5, I1P6 14.

OK 01, OK 02, OK 03.

Teopernueckue BONNPOCHI:

1. Yemy paBeH yroia B OJUH pajuaH?

2. B kakux dYeTBEpTIX TPUTOHOMETPHUYECKOTO Kpyra (yHKIMS y=sinx
PUHUMAET TI0JIOKUTEIIbHBIC 3HAYCHNUS?

3. B kakux 4eTBEpTIX TPUTOHOMETPUUYECKOTO KpyTa (PYHKITUS y= COSX
MPUHUMAET OTPUIIATEIbHBIC 3HAUCHHUS ?

4, [Iponomxkure onpenenenune: «CUMHYC OCTPOTO yria — 3TO...».

) [Tponomxkure onpenenenue: «Kocunyc octporo yria — 3t1o...».

6 [Tpogomxkute onpenenenue: « TaHTE€HC OCTPOTO yria — 3TO...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

8.  Uemy paBHO mpousBeaeHue tgX*ctgx?

9 Yemy pasen Sin(2x)? ChopmynupyiiTe IpaBUIO BEIYUCICHHS.

10. Yemy paBen c0S(2x)? ChopmynupyiTe MpaBUiIo BHIYUCICHHUS.

11. Ilepeunciure TPUrOHOMETPUYECKHE (PYHKIUH, YKAKUTE UX TIEPHOIBI.

12.  Yemy paBen nepuon GyHKIun Y=C0S(4X)?

13. emy paBeH nepuo GyHKIHH y=c0s(X/4)?

14. Omnpenenute o0aacTh 3HaUeHUs PyHKIIUHU y=3C0S(5X)?

15. Tlepeuncnute cmocoObI pEIICHUS TPUTOHOMETPUYECKUX YPABHEHHIA.

16. PackpoiiTe aiaroputM pemieHuss  OJHOPOJHBIX  TPUTOHOMETPUUYECKHX
YPaBHEHUM NIEPBOTO MOPSAIKA.

17. PackpoiiTe aiaroputM pemieHuss OJHOPOJHBIX  TPUTOHOMETPUUYECKHUX
YPaBHEHUM BTOPOTO MOPSIJIKA.

KourpoJbHast padora
IlepBast yacThb
IIpu pewenuu 3a0anuit 1-4 3anumiume nNPABUIBLHBIIL OmMeem U3 uUemvlpex

npeo10IHCeHHDIX.

1. (1 6amm) B AABC COSCZ%. Kaxkast u3 cropon siBnsiercst runorenyzoi AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amr) Yriom Kakoii 4eTBepTH sABJsieTcst yrou 0=410°?
A)L;B) I, B) I T) IV.
3. (1 6amn) Kakue u3 QyHKIM SABASIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) [lepuon pynkuum y=sinx?
A)n/2; b)2n; B) 4n; 1) m.
12



Bropas yactb
Ilpu evinonnenuu 3a0anuii 5-10 3anuuiume xo00 pewieHuA U NOJYYEHHbLI OMeEem.
. T T
5. (2 6anna) Beruncnure: sm’; + COS 5

. 2 ) el
6. (2 6amna) Haligure 3HaueHHE BhIpasKEHUS 4arcc0s? - 4arcsin(— ?]
@] @]
7. (2 6anna) Halinute 3HaueHNE BBIPAKESHUS Tg13”-tg77".
1 . .
8. (2 6amna) Pemte ypaBHEHHE COS X = = 3anuInnuTe HAUMEHBIIUN TTOJIOKUTEIbHBIA

KOPEHb YPaBHEHUS.
9. Pemmre ypaBHenue Sin® x - 4 sin x + 3 =0.
10. I[ToctpotiTe rpaduk TpUroHoMeTpruecKor GyHKIHMH Y=2 SiNX

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTtBer b A B b 1 2n 7 /3 | w/2+27nn,

ne Z

3.3 Ilpou3eoonasn u nepgooodpasnasn ¢pynkyuu

Oopaszosamenvhule pe3ynomamal, noodaexcauiue nposepke (3j1emenmot):
I1P6 1, TTPG 4, 11P6 6, I1P6 14.

OK 01, OK 03, OK 06.
IIK 1.4,

Teopernyeckune BONPOCHI:
[Iponomxkure onpenenenue: «IIpousBognas — 310...».
Packpoiite reoMeTprUIECKU CMBICIT ITPOU3BOTHOM.
Packpoiite pu3ndeckuil CMbICI TPOU3BOAHOM.
[lepeuncnure npaBuiia BEIYUCICHUS TPOU3BOTHBIX.
Yemy paBHa MPOU3BOAHAS CTEEHHOW (PYHKITUU?
YemMy paBHa MPOU3BOIHAS TIPOU3BEICHUS?
Yemy paBHA IPOM3BOIHAS YaCTHOTO?
Uemy paBHA MPOU3BOHAS CIOKHON (PYHKITAN?
Chopmynupyiite nmpru3HaK Bo3pacTaHus (QyHKIIUH.
10. CdopmynupyiiTe npu3Hak yobIBaHUS (QyHKITUU.
11. CdopmynupyiiTe mpu3HaAK TOYKH MaKCUMyMa (DYHKITHH.
12.  CdopmynupyiiTe npu3HaAK TOYKH MUHUMYMa (QYHKITHH.

©CoNooakrwdE
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13. CocraBbTe aUropuT™M pelIeHHs] 3a7ad Ha HaxXOXKJIEHHA HauOOJIBLIEro U
HAaMMEHBIILIET0 3HAaYeHUs (PYHKIIMU HA OTpe3Ke?

14. CocraBbTe aNTOPUTM HCCICNOBAHUS W TOCTpOoeHUs Tpaduka (yHKIHH C
MTOMOILBIO MPOXU3BOTHOM.

15. TIpomomxkute onpenencuue: «DyHkums F(X) Ha3piBaeTcs ...».

16. PackpoiiTe reoMeTpuYeCcKuil CMBICI OMPEIEIICHHOTO HHTErpaa.

17. Ilponomxure onpeneneHue: «KpuBonnHeHas Tpaneuus — 3TO0...».

18. Cdopmymupyiite hopmyny HeroTona-JIenionuna.

19. B uyem 3akirouaetcs oOmuid B BCEX EPBOOOPA3HBIX?

20. Ilepeumncnure npaBuiia BEIYUCICHUS UHTETPATIOB.

KonTtpoJsbHas padora
IlepBast yacrTb
Ilpu pewenuu 3a0anuit 1-4 3anumiume nNPABUILHBIIL OmMEem U3 uUemvlpex

npPeo10IHCeHHDBIX.
1. (1 6amn) Yemy paBHa npousBoHas GpyHKIUH y=2x>?
A) y'=5x;B) y'=6x; B)y'=6;TI) y=6x2
2. (1 6amn) [o xakoit u3 GopMys BEIYUCISIETCS MTPOU3BOIHAS YaCTHOTO?
W v—uv

A) (utv)'=u+v’; B) (uv) =u'vtuv’; B) () = ; D(f(g(x) = (g(x))*g"(X).

vz o

3. (1 6amn) Pemmure ypasuenue f'(x)=0, ecmu f(x)=3x? — 6x +4. Bribepure oTBeT.
A)1;b)-1;B)4;T') -4.

4. (1 6amn) O6mmumii BUI BeeX MepBoooOpa3HbIx st f(X)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropas yactb

Ilpu evinonnenuu 3ad0anuii 5-10 3anumiume xo00 peuwieHuA U NOJYYEHHBLIL OMeEem.

5. (2 Oamma) MarepuanbHasd TOYKAa JABIDKETCA MPSIMOJIMHEMHO TI0 3aKOHY
x(t) = LY ST

4 (rme X — paccTosHUE OT TOYKM OTCYeTa B MeTpax, l— Bpems B

CEeKYHJIaX, U3BMEPEHHOE C Hauajia ABWKeHUs ). B kakoil MOMEHT BpeMeHHU (B CEKyHJ/ax) ee
CKOpOCTb Obli1a paBHa 5 M/c?

6. (2 6amna) Ha pucynke u300paxén rpaduk ¢pynkmmu Y = f(X) u kacarenbHas K HeMy
B TOUKe ¢ abcuuccon Xo. Haiimure 3HaueHne npou3BoqHor GpyHkuu f(X) B TOUKe Xo.
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7. (2 6amna) Pemmre HepasencTso: x2-16 < 0
8. (2 0amna) Ha pucynke uzoo0paxen rpaduk ¢ynkiuu Y=f(X), onpenenéunoi Ha

untepBaie (—3; 11). Haligure HauMenbIee 3Hauenue Gyukiuu f(X)na otpeske [2; 9,5].

v e
4 I v=Jl=)

o, 3 E gisEN

5 S | T

) 5 LA Au |
A% ! \/

Vi i

9. (2 6amta) Ha pucynke u300paxéH rpaguk HekoTopoil ¢pyHkmun Y = J (x) (nBa

Jydya ¢ oOmel HauvaiabHOM TOukoM). [lonb3ysach pUCYHKOM, seraucsure £(8) — F(6),

rae F (%) — onna u3 nepBoo6pasHx GyHkrmn / ().
YA

Lo}
o

1

o[ 1 7 8

10. (2 6amna) ®upme «Jlu3aiiH+» BBILIEIAIOT y4aCTOK 3eMIM Iomansio 100 M2,

IIpemyarator 4eThipe ydacTka pasHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxoi

y4acTOK OAOOPHUT IUpeKTop (upMmbl «Jlu3aitH+»», yduThIBas, 4TO0 HEOOXOIUMO OyIeT
MIOCTaBHUTh 3a00p MO MepUMeTpy?

.
-
X

TAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3a1aHUSA
OTtBer r B A b 8 1,25 | (-4, 4) -3 12 | 10x10
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3.4 Muocozpannuku u mena epawjeHus

Oopa3zoseamenvHble pe3ynvmamol, nood1edHcauiue nposepke (INeEMeHmyl):
ITP6 1, TTP6 6, ITP6 9, I1P6 10, ITP6 11, ITP6 12, I1P6 14.

OK 01, OK 03, OK 05, OK 06, OK 7.

I[K 1.1, TIK 1.2.
Teopernyeckne BONPOCHI:

1. [Iponomxute onpenenenue: «MHOTOrpaHHUK — 3TO. . ).

2. [Iponomwkure onpenenenue: «IIpusma — 3to...».

3. [Iponomxure onpenenenue: «lIpaMoyroapHbIN apauiesienunesn — 310. ...

4. [Tponomxure onpenenenue: «Ky6 — 3to...».

S. [Iponomxure onpenenenue: «llupamuaa — 370...».

6. CdopmynupyiiTe CBOMCTBO O MPOTUBOJICKAIUX IPAHAX MapajuieenuIe/a.

7. Cdhopmynupyiite cBOICTBO O IMAroHaIsIX NapajuieIenunesa.

8. CdopmynupyiiTe CBOMCTBO O AMATOHAIM U JUHEHHBIX pazMepax
IPSIMOYTOJIBHOTO NapajuieIenunesaa.

9. Kaxkast npu3ma Ha3pIBaeTCs NpSIMOiL?

10. Kakas mpu3ma Ha3bIBaeTCs MPaBUIbHON?

11. PackpoiiTe NOHATHE «IIPaBUJIbHAS TUPAMUIAY.

12.  Yro Takoe anodema npaBUILHON TUPAMUJIBI?

13. B dyem oTiMuyue MOJHOW MOBEPXHOCTH MPHU3MBI OT IOJHOW IMOBEPXHOCTU
APaMUJIbI?

14.  CdopmynupyiiTe TeopeMy O BBIYMCICHHH OOKOBOW MOBEPXHOCTH MPSIMOU
TIPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUUCICHHMM OOKOBOM  MOBEPXHOCTH
MPaBUILHON MMUPAMU/TBI.

16. HazoBuTte mpeaMeThl U3 Balleil MpoPecCHOHANBHON AEITeTbHOCTH, KOTOPHIC
UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. Tlponmomxure onpenenenue: «lumunamap — 31o...».

18. IIpomomxure onpenencHue: «KoHyc — 310...».

19. Ilponomxure onpenenaeHue: «Y CEUeHHbIN KOHYC — 3TO. ...

20. IIpomomxwute ompenenenue: «Illap — 3T10...».

21. Yto sBnseTCS BHICOTOM yCEUEHHOTO KOHYyCa?

22. Urto SBIAETCS OCEBBIM CEUYCHUEM IMJIMHJIpaA, KOHYCa, YCEUCHHOTO KOHYCa,
mapa?

23. Ilepeuncnurte eqUHUIIBI U3MEPEHUS TUIOIAAH, 00bEMA.

24. Yemy paBHO OTHOIICHHUE IUIONMIAJCH TMOBEPXHOCTEH MOMOOHBIX (QUTYD B
MPOCTPAHCTBE?

25. Yemy paBHO OTHOIIIEHHE 00BEMOB MTOJO00HBIX (PUTYP B MPOCTPAHCTBE?

26. HazoBute mpeaMeTsl u3 Bariei mpodeccuoHaIbHOM NeITeTbHOCTH, KOTOPBIC
UMEIOT (POPMBI TEJT BpaIllCHHS.
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KourpoJabHast padora
IlepBast yacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHLIL OMEEeM U3 Yemblpex

nPeOI0HCEHHBIX.

1. (1 6amn) B xakux eguHUIIaX U3MEpseTCs 00bEM MHOTOTPaHHHUKA?

A) B MeTpax; b) B kyOnueckux merpax; B) B kBajpaTHbIX MeTpax; ') B IByrpaHHBIX
rpagycax.

2. (1 6aym) ITnomanb MOJHON MOBEPXHOCTH MPU3MBI BBIUUCIIACTCS IO popMyJie:

A) S=S060K + 2 Socu.; B) SO0k =Pocy™H; B) S= B060k + S Soci; I') SO0k =2Pc*H.

3. (1 6aym) Yrto sABISETCS OCEBBIM CEUYEHHUEM KOHYyca?

A) paBHOOeApeHHBIH TpeyroiabHuk; b) paBHoOenpeHHass Tpameuus; B)
IPSIMOYTOJIBHUK; [') MpsIMOYyTONTbHAS Tpamnerusl.
4. (1 oamn) Kakas ¢urypa mnomydaeTcss NOpu BpalleHUH MPSIMOYTOJBHOIO

TPEYroJIbHUKA BOKPYT OJIHOTO U3 CBOUX KaTe€TOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamuia.

Bropas yactb
Ilpu evinoanenuu 3a0anuii 5-10 3anuuwiume xo00 pewieHusA U NOJYYEHHBLI OMEem.
5. (2 6amna) PeOpo ocHOBaHUs MpaBUILHOW TPEyTroabHOM MUpaMubl 3 M, anodema
6Mm. Haiinure miomanas 60KOBOM MOBEPXHOCTH MTUPAMUJIBI.
6. (2 6amna) /IBe cTopoHBI MmapajienorpaMMa oTHOCITCS kak 3:17, a mepumerp ero

paBeH 40. Haliute 00JbIIyI0 CTOPOHY NapajuiesiorpaMmma.
D C

A

7. (2 6amna) IIpAMOYroJbHMK CO CTOpOHaMHM 8 CM M 3 CM BpalllaeTcs BOKPYT
Oonpiieit croponsl. Haligute oObeM, muomaau OOKOBOM W TOJIHOM MOBEPXHOCTEU
MOJIy4YE€HHOTO TeJa.

8. (2 6amna) Haitnure 00bEM MHOTOrpaHHHKA, U300paXEHHOTO Ha pUCYHKE (Bce
JIBYTPAHHBIE YTJIbI TIPSIMBIE).

9. (2 6amma) Knuenty HeoOXoammo, 4TOObI B KOMHAaTe 00S3aTE€bHO MPHUCYTCTBOBAIU
00BEMHBIE DJIEMEHTHI JIeKOopa IWIMHApUYEcKOr ¢opmbl. [locTtpouTts M3 Oymarn Mojaenb
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IMHApa. PasMepsl Ui MOCTpOeHHsT BBHIOpATh CAMOCTOSITEIBHO, C YYETOM TOTO, 4YTO
COOTHOILLIEHHUE paJinyca K BbICOTE JIOJIKHO OBITh 1:2.

10. (2 6amna) PaccunrtaTh KOJMYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KPAaCKH HYKHO KYTHTb
JUI OKpAIMBAaHUS LMIMHIPMYECKOTO CBoja mojsana. Pacxom kpacku 100 r ma 1 M2
Cunratp n=3.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHHuA
OtBer b A A A 27 17 12 =, 87 - 3
48 1t;
64

3.5 Cmenennasn, nokazamensnan u jnozapupmuueckan pynkuyuu

Oobpaszosamenvhble pe3yr1omamal, noodaexcaujue nposepke (11emennol):
ITP6 1, ITP6 2, ITP6 3, I1PG 4, ITP6 6, ITP6 14.
OK 01, OK 02, OK 03, OK 06.

Teopernyeckue BONPOCHI:

Cdopmynupyiite onpeaeseHne CTeNeHHON QyHKINU.
[lepeuncnure CBOMCTBA CTENEHHON (QyHKUIMN
ChopmynupyiiTe onpeesieHre mokazaTeJIbHON (QyHKIINH.
[lepeuncnure cBOMCTBA NMOKA3aTENbHON (DYHKIIMH
Cdopmynupyiite onpeaeneHre JorapupmMuyeckon GyHKINH.
[lepeuncnure cBoicTBa JorapupMuyecKon (HyHKIIHMH.
[Iponomkure onpenenenue: «Jlorapudm — 370...».
Yemy paBeH jorapudm rnpousBeaeHus?
Uemy paBeH norapudm 4aCTHOTO?
0. [lpuBeautre mpuMepbl JOTapuPMUUYECKOW CHUpaJd B TpPUPOJE U B
OKpPY’KaroIlEM MHUpE.

11. Ha 4to HeoO6XoAMMO OOpaTUTh BHUMAaHHE MPH PEIICHUU HPPALMOHAIBHOTO
ypaBHEHUSI YETHOU CTENEeHn?

12. Yemy paBeH KOpeHb YETHOM CTENEHU U3 OTpuliarenpHoro yucia? [puseaure
IpUMeED.

13. UYemy paBeH KOpPEHb HEYETHOM CTENeHH W3 OTPULATENIbHOTO uYucia?
[IpuBenure npumep.

14, Ha yrto crouT 0OpaTUTh BHUMAHUE NPHU PELICHUU JOrapupMUUECKUX U
UPPALMOHATBHBIX, JPOOHO-PAIIMOHANIBHBIX YPABHEHUN U HEPABEHCTB?

15. B uyem 3akmrouaercs rpaduyeckuil criocod perieHus: ypaBHEHUM.

RHOoo~NoOk~wNE
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KourpoabHast padora
IlepBast yacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHBIL OmMeem U3 uemwvlpex

nPeOI0HCEHHBIX.

1. (1 6amn) Mexny KakuMu ABYMsI HaTypalbHBIMU YHCIIAMHU HAXOJIUTCS YHUCIIO ¥19?
A)19u20;b)2u3;B)18u19;I")3 u4.
2. (1 6amr) Ha pucynke uzobpaxén rpadpuk ¢ynkumun Buma f(X)=a*. Harigure
3nauenue f(2).
YA

T
_—

ol 1 X

A) 25.; b) 5; B) 32; I') et BepHOTr0 OTBETA.
3. (1 6amr) Kakas u3 pyHKIHi BO3pacTaroT Ha BCel 00J1aCTH OMPEACTICHHIS ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% T) f(x)=log: x.

4. (1 6amn) Ykaxute obnacts onpesesneHns Gpynkuun f(x) = 1g 2:3

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); I') (-o0; -7), (1,5; +o0).

Bropasi yactp
Ilpu evinonnenuu 3ad0anuii 5-10 3anumiume xo00 peuwieHuA u NOJYYEHHBLI OMeEem.

8 10 . 148
5. (2 6amna) Haiigure 3HaYeHwe BHIPaKEHUsI 47117445
6. (2 6amna) CKOJIBKO LENbIX PEIICHUN NMEET HepaBeHCcTBo 1<7%1<499
7. (2 6amna) Haiinure kopens ypasrenus 1085 (4+x)=2.
8. (2 6ayna)) Paccrosinue oT HaOIOIaTENs, HAXOASAIIETOCA Ha HEOOBIION BbIcOTe h
KHUJIOMETPOB Haj 3eMiEd, 10 HaOmogaeMo MM JIMHUHM TOPU30HTA BBIYHCISICTCS TIO

dbopmye l=V2Rh , rie R=6400 kM — paguyc 3emmu. C kakoi BEICOTHI TOPU3OHT BUIEH
Ha paccTossHAU 48 kritoMeTpoB? OTBET BBIPA3UTE B KMIIOMETPAX.
9. (2 6anmna) B xone pacrnajna paguoakTUBHOTO M30TOIA €r0 Macca yMEHBIIAETCs MO

saxomy 1) = Mo 277, — —
y rje Mo — HavajibHasi Macca u3oTomna, t — BpeMs, mpoie/aiiee
OT HadaJbHOTO MOMEHTa, | — MepHoJ Moyypacnaza. B HadanbHBIE MOMEHT BpPEMEHH
Macca u3oromna 184 mr. Ilepuon ero momypacnanga cocrtaBisier 7 muH. Hailinute, yepes
CKOJIbKO MUHYT Macca U30Toma Oy1eT paBHa 23 Mr.

10. (2 6amra) HaliiuTe 3Ha4eHHe BeIpakeHHa log, 108 + log, 2

TAJIOHBI OTBETOB:

Homep | 2 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 |




3aaHus

OtBer b A A I 121 2 21 0,18 21 3

3.6 Dnemenmui meopuu eepwlmnocmeﬁ U Mamemamuyeckoi CmamucmuKku

Oopa3zoseamenvHble pe3ynvmamot, nooaedHcawjue nposepke (In1emMeHnbl):
I1P6 7, TIPG 8, T1P6 14.

OK 01, OK 03, OK 04, OK 05.
IIK 1.4.

TeopeTnyeckne BONPOCHI:
1. [Iponomxure omnpenenenue: «CiydaitHoe coObITHE — 3TO...». [lpuBeaute
MpUMep.

[TpuBenute npuMep 1OCTOBEPHOIO COOBITHSL.
[TpuBenuTe nprMep HEBO3MOXKHOTO COOBITHSI.
[Tponomxkure onpeaenenue: «BeposTHOCTh CllydaliHOTO COOBITUS — 3TO. ...
Cdhopmynupyiite mpaBuiIo HAX0XKIECHUS CII0)KEHUS BEPOSITHOCTEH.
CdopmynupyiiTe mpaBuiIo YMHOKEHUSI BEPOSITHOCTEM.
Kak HaiiTu cpenHee apupMeTHYECKOE YHCIOBOTO psiaa?
Kak naliTn meauaHy 4nCIIOBOTO psija?
Kak Bprumcisgercs pazmax 4MciIOBOro psaa?
0. ns gero HyXHBI AuarpamMmbl, rpaduku? [lepeuncnure BUIbI AHarpamm.
1. IlpuBenurte npumepsl NPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B MPUPOJIHBIX
SBJICHUSIX.

12. TlpuBenuTe mpuUMEpHI MPOSBICHUS 3aKOHA OOJBIIINX YHCET B 0OIIECTBEHHBIX
ABJICHUSIX.

13.  UYrto m3ydaer cratucTuka?

14. IIponomxure onpenenenue: «CoueraHue — 370...».

15. IIponomxure onpeneneHue: «Pazmenienue — 31o...».

16. IIpomomxute onpenenenue: «llepecranoBku — 3T0...».

RHBO©oO~NOoO A WN

KourpoJbHast padora
IlepBast yacTh

Ilpu pewenuu 3a0anuin 1-4 3anuwiume npasuIbHBLIL OMEem U3 Yemblpex
nPeooHCEHHbIX

1. (1 6amm) Kakux coObITUI HE OBIBAET B TEOPUH BEPOSTHOCTEM?

A) cnyuaitneie; b) Hecnyuaiinbie; B) noctoBepHsbie; I') HEBO3MOMKHBIE.

2. (1 6amr) CoOblTHE, KOTOpPOE MPU BBHIMOJHEHUU OIMPEACIEHHON COBOKYITHOCTH
YCIIOBUM, 00513aTEILHO MPOU30MAET - 3TO:

A) cny4aitHoe; b) HecnyudaiiHoe; B) noctoBepHoe; I') HEBO3MOXKHOE.

3. (I Gamn) BeposTHOCTH CIydalHOTO COOBITHS €CTh HEOTPHUIATEIHHOE YHCIIO,
3aKJIIOYEHHOE MEXK]y YUCIaMu:
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A)Oul; B)Ou 100; B)-1u 1;T) -100 u 100.

4. (1 6amn) I'pynmupoBka — 3710...

A) ynopsaoueHue €AUHUL] COBOKYITIHOCTM MO MpHU3HAaKy, b) pa3Ouenue enumHun
COBOKYMHOCTH Ha TPYyMNbl IO TpHU3HaKy; B) o00o00meHune eauHu4HbIX (akToB; I)
0000111eH1E eTMHUYHBIX TPU3HAKOB.

Bropas yactb

Ilpu evinonnenuu 3a0anuii 5-10 3anumiume xo00 pewieHuA U NOJYYEHHbII OMeEem.

5. (2 6anna) B oduce nu3zaifHEpCKOTO areHTCTBa HAXOIATCS 8 MOCETUTENEH JKEHCKOTO
nosa U 2 Myxckoro. OnpeneiauTh BEpOSTHOCTh TOTO, YTO NEPBBIM K KOHCYJIBTAHTY
o0paTuTCs My>KUMHa.

6. (2 6anna) Ha xondepenuio npuexanu 2 ydeHsix u3 ['epmanuu, 3 u3z Cepobun u 7
3 IlBermapun. Kaxaeiii m3 HuUX JgemaeT Ha KOH(EpeHIMH OaMH JoKiIan. Ilopsmox
JIOKJIaJIOB OIpenessieTcs xepeObEéBKkoil. HaliiuTe BeposTHOCTH TOTO, YTO MATHIM OKAXKETCS
nokJa yaeroro u3z Cepoun.

7. (2 G6amna) Mama, Tumyp, Juana, Kocts u AHTOH Opocunu xkpeouii — KoMy
JIOCTAHETCS] MPOEKT 1Mo 0(OpMIIEHUIO CBaJicOHOrO 3aia. Haliiure BEepoOsITHOCTh TOTO, YTO
IIPOEKT TOYHO HE Oy/IeT BBITIOIHITH AHTOH.

8. (2 Gamma) B smmke TpU KpacHBIX W TPH CUHHX Quiomactepa. DiaomacTepsl
BBITACKUBAIOT I10 OYEpeaM B ciydyailHOM mopsijike. KakoBa BepOSTHOCTh TOTO, YTO MEPBHIT
pa3 cuHuit QrioMacTep MOSBUTCS TPETHUM I10 CUETY?

9. (2 6amna) Hau psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinure mony
psina u cpeaHee apupMeTHIEcKoe pajia.

10. (2 Gamma) Ilpu aHanmu3e LEHOBBIX MPEANOYTECHUN KIUEHTOB JHU3ANHEPCKOTO
areHTCTBa TIOJIYYCHBI JIaHHBIE, TMIPEJACTABJICHHbIE B TaONMIE: JOJS KIMEHTOB,
MPUOOPETAIONTINX TU3ANHEPCKUE YCIYTd OJMHAKOBOTO HAa3HAYEHHUS, HO PA3JIMYHOMN IICHBI.
Haitu mony ciyvyaiiHOM Benn4urHbI. X — [IEHBI ITPOJABAEMBIX YCIIYT.

Xi 3500 |4500 |5500 |6500 |7500 |8500
Pi 1/20 [3/20 |3/20 |8/20 |4/20 |1/20

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3alaHus

OtBer b B A A 02 | 025 | 08 | 0,15 | 172; | 6500
172,75
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3. KoHTposbHO-U3MepUTeIbHbIE MATEPUAJIBI [IJISI PY0€KHOT0 KOHTPOJIA (110
uroram 3.1 — 3.3)

Oobpaszosamenvusle pe3yromamal, nooexcaujue npogepke (I1emenmot):
[1P6 1, ITP6 3, I1P6 4, I1P6 5, ITP6 6, I1P6 9, I1P6 11, ITP6 12, TTP6 13, I1P6 14.

OK 01, OK 02, OK 03, OK 05, OK 06.
K 1.2, TIK 1.4,

IlepBast yacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLIL OMEEM U3 Yemblpex

npednoofcenu blX.

1. [Jausr touku A(2,0,5), B(-2,6,3). Kakue koopauHATBHI UMEET cepeirHa OTpe3Ka
AB — touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) Ipssmere AB 1 CJ1 mapamnensHbie. Kakoe pacronoxeHne UMEIOT TpsIMbIC
ACuBJ?

A) napainensHsie; b) nepnenaukynsipusie; B) ckpenuarotes; ') mepecekarorcs.

3. (1 6amn) Kakue u3 QyHKIMI SBIASIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amr) Ha pucynke m3zoOpaxeH rpadpuk npousBojgnor pynkmuu Y=f(X). ITpu
KaKOM 3HaYeHHUH X (YHKIUS IPUHAMAET CBOE HauOoJIbIlIee 3HaYCHHE Ha oTpe3ke [-4; -2] ?

¥

™~

Sor=Lx

=Y

I

A)0,5; B) -4; B)-5; T) 1.

Bropas yacrtb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 pewienus u nOJaY4eHHbLL OMEem.

5. (2 6amna) Yepes xoHIisl oTpe3ka AB u ero cepenuny M npoBeieHbI apajieIbHbIe
npsiMble, MEPECEKAIOIINEe HEKOTOPYIO MJIOCKOCTh B Toukax A1, B1 m Mi. Haiinure nnuny
otpe3ka MM, ecniu otpe3ok AB He mepecekaeT miockocTh u eciu AA1=6 cm, BB1=4 cwm.

6. (2 6amna) Jlanel TOYKH A(6,77,r8) , B(8,2,6). Haitnute niuny Bexktopa AB.

7. (2 6amna) Haiigure telot 2) " ecm g =0,5.

8. (2 Oamma) MarepuanbHas TOYKa ABWKETCS IPAMOIMHENHO 1O 3akoHy X(t)=t?-
13t+23 (rme X— paccTosstHUE OT TOYKM OTCcueTa B MeTpax, t— Bpems B CeKyHZax,
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U3MEpPEHHOEe C Haydaja JBIDKEHUs). B kakoii MOMEHT BpeMeHH (B CEKYHJaX) €€ CKOPOCTh
ObL1a paBHA 3 M/C?

9. (2 6amna) Jana ¢pynkuus f(x)= 3x%+1. Uemy pasna F(1)?

10. (2 6amma) Pemmre ypaBHeHune COSX=1. B oTBeT 3amumiure HaMMEHbBIIHMA
HEOTPHUIIATETLHBIN KOPCHbD.

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHUs
OTtBer A r b b 5 V33 -2 8 2 0
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4. KoHTpO/IbHO-U3MepHUTeIbHbIe MATEPHAJIBI /ISl IPOMEKYTOYHOM aTTecTAlNH

Ha BbInosiHeHHe MUCbMEHHON paboThI 10 MaTeMaTuKe aaercs 4 yaca.

PaboTta mo mpomeXyTOYHOM aTTecTalid COCTOMT MX 2-X 4acTei: 00si3aTelabHOM U
JOTIOJTHUTENBHOM.

OOs3aTenpHas 4acTh COJAEPKHUT 3aJlaHUsI MUHHUMAJIBHOTO O053aTEeIbHOIO YpPOBHS,
JOTIOJTHUTENIbHAS 4aCcTh — 00JIee CIOXKHBIC 3aJaHMUS.

[Ipyn BbINOSHEHUMH 3aJaHU 0O0sA3aTENBHOW 4YacTU TpeOyeTcss MNpeACTaBUTh XO.l
pelIeHus U yKa3aTh MOJYYeHHBIH OTBET. 3a MPaBUILHOE BBHIMOJHEHUE JTI000TO 3a/1aHUsl U3
00s13aTeIHPHON YacTH O0yYarOIIHIACS TIoJTy4aeTe ouH Oasut. [Ipy BRIMOTHEHUH 3a1aHus U3
JIOTIOJTHUTEIBHONM YacTH HEOOXOJUMO MOAPOOHO OmucaTh XOJ PEIICHUS U JaTh OTBET.
[IpaBubHOE BBINTOJIHEHHUE 33JIaHUN JOMOJIHUTEIBHON YacTH OLICHUBAETCS 3 OajlaMu WM
1-2 Gannamu 32 YaCTUYHOE PEILICHHUE.

banibl, mosy4eHHbIE 3a BCE BBINOJIHEHHBIE 3a1aHUs, CYMMHUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno 6annos,
Heoo0xo0umoe 01 NOAYy4eHUs1 OMMEMmKU
«3» (y008.) 6-9
«4» (xopouwo) 10-14
(He menee 00H020 300aHUsL U3 OONOJIHUMENLHOU YaACMU)
«3» (omauyno) bonee 14
(He meHee 08X 3a0anuti u3 OONOTHUMENbHOU YACMU)

Oopaszosamenvhule pe3ynomamal, noodaexcauiue nposepke (j1emenmot):
ITP6 1, ITP6 2, TTIP6 3, I1P6 4, I1P6 5, I1P6 6, ITP6 7, ITPG 8, T1P6 9, ITP6 10, ITP6

11, TTP6 12, TTP6 13, T1P6 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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3aoanun ona npomeHcymouHoil ammecmayuu no Mamemamuke
Oo0s3aTeILHAS YACTD
IIpu BhInoJIHeHNHU 3a1aHuil 1-12 3anumIMTe X0/ pelieHUs M MOJY4Y€eHHbIN OTBET.

1. (1 6ann) Beraucaute: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha pHuCyHKE >KUPHBIMU

un

1L ]

TOYKaMH ITIOKa3aHO CYTOYHOC KOJIN4YC€CTBO

]
=T

i
r—
|

OCaJKOB, BBINAJABIIMX B OJjucte ¢ 7 mo 18

nexkabps 2001  roma. Ilo  ropu3oHTamu

=]
==
|

YKa3bIBalOTCA 4YMClIa MECAla, IO BCPTHUKAIMA —
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r—|
|
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]
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[

KOJIMYECTBO OCaJIKOB, BBIITaBIIINX B > \ /

U S U R S
=R =
=
L —

n

—

COOTBETCTBYIOIIMU J€Hb, B MUuMMeTpax. Jlns
HATJISIIHOCTH  JKMPHBIE TOYKM HA  PHUCYHKE
coenMHEHbl JHHHEH. OmnpenenuTe MO PHUCYHKY, CKOJBKO JHEH BhIMagano oOolee 2
MUJTUMETPOB OCATKOB?

3. (1 6ann) CTOUMOCTB YCIIyT YacTHOTO Au3aitHepa Bo3pocia Ha 10%.
OnpenenuTsb, CKOJIBKO CTOUIIU YCIYyTH JU3aiiHepa J0 MOA0POKaHUS, €CITU TIOCIe KIIMEHT
zarmatii 55000py6?

4, (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ pbl00ii, 5 ¢ BapeHbeM U 4 C BUILIHEH.
FOns Hayran BeIOMpaeT oAuH nupokok. Haiinure BeposiTHOCTh TOTO, YTO OH OKAKETCS C
BUIITHEH.

7 = =] 10 11 1z 1= 14 1= 1 17

5. (1 6ann) Haitnure 3HaueHue Beipakenus 10g,2 + log, 32
6. (1 6ann) Haiinute KOpeHb ypaBHEHHUS iR
7. (1 6ann) Pemmre HepaBeHCTBO 2X7° > 64. B OTBET 3aNMIINTE HAMMEHBILEE
MOJIOKHUTEIBHOE YHCIIO.
x+2 _ 1
8. (1 6ann) Haiioure kopeHs ypaBHens - 2 %
Q. (1 6ann) Haitnute npou3BoAHYI0 PYHKIIMU B TOUKe X=0:y = % x* —6x° +7x-1
10. (1 6ann) Kactprons, odopmieHHass MO WHAMBUAYaJIbHOMY 3aKa3zy, HMEET

dbopmy munuHApa. Beicota kactpromu 35 cm, auamerp ocHoBaHus 20 cM. Paccuwmraiite
BMECTHMOCTD JJAHHOM MOCY/bI, JCIICHHYIO Ha TT.

11. (1 6ann) Haitnure miomans GUrypsl, 1300paKEHHON Ha PUCYHKE
|
\
A \
12. (1 6ann) Teno nBuxercsa mo 3akoHy S(t)=3t*+5t (M) Haiitu ckopocTh Tena

yepe3 1c mocie Havana JBUKEHHUS.
JdonoJHUTEIbHAS YACTh
Ilpu eévinonnenuu 3a0anuii 13-16 3anuwiume x00 peuteHus u noJjiy4eHHbll OMeem
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13. (3 6anna) Beiuucnure miomaab ydacTka CTOJa, OTBEACHHOIO JUIS MPE3eHTAIlUH
pabor au3aiinepa Bacunus, mepuMeTp KOTOPOro OrpaHMUMBAIOT JIMHUK Y=X2-2X-2 U

y=-X*+2. Bemonnure ueprex. OTBET JaliTe B KBaJPaTHBIX METPaX.

14. (3 6anna) Pemure ypaBHeHue sin’X - 2sinx=0. B oTBeT 3amummTe KOIMYECTBO

pEIIeHMIA, TPUHAJICKAIINX MPOMEXYTKY [0; 47.]
15. (3 6anna) Haitnute 00beM MHOTOTpaHHHUKA, H300pa)KEHHOT'O Ha PUCYHKE (Bce

JBYTPaHHBIE YIJIbI IPSIMBIE).

! 1

(X}

[

16. (3 6anna) 3aka3 Ha 126 OTKPBITOK NMEPBBIN JU3aliHEp BBIMOJHIET Ha 5 4acoB
obicTpee, ueM BTOpoi. CKOJIBKO OTKPBITOK 3@ Yac U3TOTaBIUBAET MEPBHIN U3aiiHED, €Clu
W3BECTHO, YTO OH 3a YaC MOXKET MPUTOTOBHUTH HA 5 OTKPBITOK OOJIBIIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep 112] 3 | 4 6 8 10 |11 |12 |13 |14 | 15| 16
3aJaHuA
OTBer 2 | 3 |50 (0,25 -7 -10 350015 | 11 | 9 5 6 | 13

ThIC
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