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Pe3yabrarsl 00ydyenus, periiamentTuposanubie ®I'OC COO c¢ yuerom ®I'OC CIIO

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE OTPaXkaOT:

JIP6 01. Bnagenume wMeTogaMu [0Ka3aTelbCTB, aJrOPUTMAMU pEIISHHUsS 3a7ad; yMeHue (HOpMyIHUpoBaTh
OIIpEJICJIEHUs, AaKCUOMBI M T€OPEMBbI, IPUMEHATh UX, IPOBOAUTH J10KA3aTeNbHbIE PACCYXKIECHUS B XOJI€ PEIICHUsS
3ajauy;

JIPG 02. YMmeHue onepupoBaTh MOHATUAMU: CTENEHb YHCIA, JIOrapu(M ducia; yMEHUE BBIIOJIHATH BBIUUCICHHUE
3HaUECHUH U TMpeoOpa3oBaHMsI BHIPAXKCHUH CO CTENEHAMH U Jorapudmamu, mpeoOpa3zoBaHus IpOOHO-
palMOHANIBHBIX BBIPAXKEHUH;

JIP6 03. Ymenue omepupoBaTh NOHATHUSAMH: palMOHAJIbHBIC, MPPALMOHAIbHBIC, NOKa3aTelbHbIC, CTEICHHBIC,
JorapupMUUEcKue, TPUrOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

JIP6 04. YMenue omepupoBarh MOHATHAMU: (YHKLUS, HEMpEpbIBHAs (YHKIMA, MPOU3BOIHASA, IepBOOOpa3Hasd,
OIpEJICJIEHHBI MHTErpall; yMEHUE HaXOIUTh IPOM3BOJHBIE AJIEMEHTAPHBIX (DYHKLIMH, MCIIOJB3Ys CIIPABOYHBIE
MaTepHalbl; MCCIEeNOBaTh B TMPOCTEHIIMX ciydasX (YHKIMA Ha MOHOTOHHOCTh, HAXOJUTh HAWOOJNBIINE H
HauMEHbUIME 3HaueHuss (QYHKUMH; CTPOMTh TIpaUKM MHOIOYJICHOB C HCIHOJb30BAaHHMEM ammapara
MaTEeMaTHYECKOTO aHAJIM3a; MPUMEHSTHh MPOU3BOJHYIO MPH PEUICHWH 3a7ad Ha JBIKCHHE; peulaTb NMPaKTHKO-
OpPMEHTUPOBAHHbIC 3aJ]aud Ha HAWMOOJIbIIME M HAUMEHbIIME 3HAYCHMs, Ha HAXOXJIEHHE IyTH, CKOPOCTH U
YCKOPEHUS;

JIP6 05. YmeHue omnepupoBaTh MOHATHSAMU: pallMOHalIbHas (YHKLUs, NOKa3aTelabHas (DYHKIUS, CTENEHHAs
¢bynkuus, norapudmuyeckas GyHKIUs, TPUTOHOMETpUYeckne (GyHKIMH, oOpaTHbIe (YHKIMU; YMEHUE CTPOUTH
rpaduKyd M3y4eHHbIX (YHKLUMH, HMCIOJB30BaTh IpaUKd HpU H3YYEHMM MPOLECCOB M 3aBUCUMOCTEH, Ipu
pelieHnH 3a7a4 U3 JPYyrux y4eOHBIX MPEIMETOB W 3a/Jad M3 peaJbHON JKU3HH, BBIpAXATh (QOpMYyIaMu
3aBHCUMOCTH MEX/y BEJIUUYNHAMY;

JIP6 06. YMmeHue pemiath TEKCTOBBIC 3a/la4d Pa3HBIX THUIIOB (B TOM YHWCIIE HA TPOIEHTHI, AOJM W YacTH, HA
JBM)KEHUE, padoTy, CTOMMOCTb TOBApOB M YCIYI, HAJOTH, 3aJaud W3 OOJACTH YNpaBJIEHUS JIUYHBIMH H
CeMeHHBIMU (DMHAHCAMU); COCTABIISITH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33/1a4H,
HCCIIeI0BaTh MOJyYEHHOE peIlIeHHe U OLIEHUBATh IPaBIO0N0I00HOCTh PE3yJIbTAaTOB;

JIP6 07. YMeHue omnepupoBaTh MOHITHAMU: CpelHee apuPMeTHYecKoe, MeIruaHa, HauboJbIlee U HauMEHbIIIee
3HA4YeHHUs, pa3Max, JAUCIepCus, CTaHAapTHOE OTKJIOHEHHWE YHCIOBOro Habopa;, YyMEHHE W3BJIEKaTh,
WHTEPIPETHPOBATh MHPOPMAIIMIO, TPEACTABICHHYI0 B TaOJHIIaX, HAa JAMarpaMMmax, rpaukax, OTpPaKalolIyro
CBOWCTBa peaJbHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATh MH(POPMALMIO C MOMOIIBIO TaOJMIl M JUarpamm;
WCCIIEIOBATh CTATHCTUYECKHE JAaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TpaUuecKuX METOJOB M DIIEKTPOHHBIX
CPEACTB;

JIP6 08. YMmeHue onepupoBaTh NOHITUSIMU: CIyYalHBIN OMBIT U CIIy4allHOE COOBITHE, BEPOSTHOCTh CIy4alHOTO
COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C HCIOJIb30BAaHUEM TIpaUyecKUX METOAOB; NPUMEHSTH (POPMYIIBI
CIIO’KEHHSI M1 YMHOXKEHHSI BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKThI M (OPMYIIBI TIPH PEUICHUU 3a]ad; OI[CHUBATh
BEPOSITHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YallHBIMM BEIMYMHAMHU; yMEHHUE MPHUBOAMTH MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBITNX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

JIP6 09. YMeHue omnepupoBaTh NOHATHSAMM: TOUYKA, HpsAMasi, IMIIOCKOCTb, NMPOCTPAHCTBO, ABYI'PAHHBIN Yroi,
CKPEUIMBAIOIINECS TIPSMBIC, MApaLICIIEHOCTh W TMEPICHANKYISPHOCTh TPSIMBIX W IIOCKOCTEH, Yrod MEXIy
HPSIMBIMH, YTOJI MEX]Y MPSAMON U TUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSAMH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH,
paccTossHAe MEXAY TPSMBIMH, PACCTOSHHE MEXIY TUIOCKOCTSIMH; YMEHHE WCIIOIB30BaTh TPHU PEIICHUH 3a/1ad
U3y4eHHbIE (PAKTHI U TEOPEMBbI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

JIP6 10. YMenne omepupoBaTh MOHSATHUSIMH: MHOTOTPAHHHK, C€YCHHE MHOTOTPAHHHKA, KyO, Mapaljieenuren,
npu3Ma, mupamuaa, (Gurypa M HOBEPXHOCTh BpALICHHUs, HMIUHIpP, KOHYC, miap, cdepa, cedeHus QUrypsl
BpAIeHHsI, TUIOCKOCTh, Kacaromasics chepbl, NUINHIPA, KOHYCa, TUIOMIAh TOBEPXHOCTH MUPAMUIBI, MPU3MBI,
KOHyCa, LMJIMHJIpA, TUIomaab cdepsl, o0beM KyOa, MpsIMOYTOJIbHOTO Mapaiiesienunena, MUpaMubl, TPU3MBI,
LWINHApPA, KOHYca, I1apa; YMEHHE N300pakaTh MHOIOI'PaHHUKH U TOBEPXHOCTH BPAILEHUSI, UX CEYEHUS OT PYKH,
C TIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U DJCKTPOHHBIX CPEJICTB; YMEHHME paCIO3HABaTh CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PAacliO3HABaTh IPABUIIbHBIE MHOTOTPAHHUKHY;

JIPG 11. YMmeHue onepupoBaTh MOHATHAMU: ABIKEHHE B MPOCTPAHCTBE, MOJ0OHBIE (UTYpHI B MPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHUE IIOLIA/Iel MOBEPXHOCTEH N 00BbEMOB MOTOOHBIX (QUIyp NPH PEILICHUH 3a1a4;

JIP6 12. VYMeHue BBIYHCIATH TE€OMETPUYECKHE BEIMYMHBI (AJMHA, Yroj, IUJIOHIaab, OO0bEM, IUIOIIAIb
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MOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (DOPMYJIBI U METOBI;

JIPG 13. YMmeHue omnepupoBaTh MOHATHAMU: MPSIMOYTOJbHAS CUCTEMa KOOpPJWHAT, KOOPAMHATHI TOYKHU, BEKTOP,
KOOpJMHATBl BEKTOPA, CKAJISAPHOE IPOU3BEICHHUE, YIOJI MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCIO; HAXOAUTh C MOMOIIBI0 M3YYEHHBIX (DOPMYS KOOPIWHATHI CEpelMHBI OTpPEe3Ka, PACCTOSHHE
MEXy IBYyMsI TOUKAMH;

JIP6 14. Ymenue BbIOMpaTh TMOAXOISAIIMN WM3YyYCHHBIM METOJ JJIs peHICHUs 3a7adyd, paclo3HaBaTh
MaTeMaTHueckue (pakTbl U MaTeMaTUYeCKHE MOJEIU B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
yYMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKH.

OK 01. Beioupats crioco0bl pemeHus 3a1ad npodeccuoHaNbHON IeATeIbHOCTH, TPUMEHUTEIBHO K Pa3IMuHbIM
KOHTEKCTaM.

OK 02. Hcnonp3oBaThb COBpPEMEHHBIE CpEICTBA IIOWCKA, aHAJIW3a M HMHTEPIpETalud WHPOpPMALUU U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH I BHIIOTHEHUS 33/1a4 NPOodEeCCHOHATbHOM NESTEIIbHOCTH.

OK 03. [InaHupoBaTh M peaJM30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE W JIMYHOCTHOE pa3BUTHE,
MPEeINPUHUMATEIbCKYIO JESITeNbHOCTh B MPO(ecCHOHaNbHOM cdepe, MCIOoNb30BaTh 3HAHUS MO (DUHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIUSX.

OK 04. Db dexTnBHO B3aMMOEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaH e

OK 05. OcyuiectBiaTh YCTHYIO U IHCbMEHHYI0 KOMMYHMKAI[MIO Ha TOCYAAPCTBEHHOM S3bIKE C Y4YETOM
0COOEHHOCTEH COIMAILHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBasTh TpaxAaHCKO-TIATPUOTUYECKYIO MO3UIIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE MOBEACHUE HA
OCHOBE TPAJIUIMOHHBIX OOIIEYEIIOBEYECKUX IIEHHOCTEH, MPUMEHATh CTaHAAPThl AHTHKOPPYMNIIMOHHOTO
MTOBEICHMS.

OK 07. CopnelicTBOBaTh COXpPaHEHHIO OKPYXKAIOMICH Cpebl, pecypcocOepexeHUIo, MPUMEHITh 3HaHUS 00
M3MEHEHHH KJIMMaTa, MPHHIUIBI OEpexIIMBOTO IMPOU3BOACTBA, Y(PPEKTHBHO NEHCTBOBATH B YpPE3BBIUANHBIX
CUTYaIUsIX.

OuneHovnblie MaTepuaJibl 1Jist BXOAHOI'0 KOHTPOJIsA

BX0/1HO# KOHTPOJIb COCTOUT U3 3a/laHuH, B3AThIX U3 OTKpbITOro 6anka OI'D u BIIP no maremaruke. Ha
BBINOJIHEHUE 3aJJaHUH BXOAHOTO KOHTpPOJIA AaeTcs 1 akageMudeckuii yac (45 MUHYT).

BX0/1HO# KOHTPOJIb COCTOUT UX 2-X YacTel: 003aTeNbHON U JOMONHUTENbHON. O0s3aTenbHas 4acTh COAEPIKUT
3aJJaHUs MUHMMAJIbHOTO 00513aTE€IBHOI0 YPOBHS,

JONOJIHUTENbHAS YaCTh — 00JIee CIOKHBIE 3a/1aHUsI.

ITpu BBIMOIHEHNH 3aJaHUN TpeOyeTcs MPEeACTaBUTh X0/ PELICHNUS U YKa3aTh MOTyd4eHHbIH oTBeT. [IpaBuibHO
BBITIOJTHEHHOE 3aJJaHie U3 00s13aTeIbHON YaCTH OLIEHMBAETCS B OJJUH 0aJul; MpaBHJIbHOE BBIIIOJIHEHUE 3aJaHHM
JIOTIOJTHUTEBHOM yacTu oleHNBaeTcs 3 6auiaMu UK 1-2 6amiaMu 3a YaCTUYHOE pelleHHe.

bannbl, monmy4yeHHbIe 3a BCE BBIIOJIHEHHBIE 3a/1aHUs, CYMMHUPYIOTCS.

[Ikana nepeBosa 6a1yI0B B OTMETKU MO NATHOAIIBHON CHUCTEME

OTMeTKa Uuciio 6anos,
HE0OXOMMOE JIJISl TTOJTYICHHSI OTMETKH

«3» (yaoB.) 7-9
«4» (xopo11o) 10-12
«5» (OTIMYHO) 13-15

OO6pa3oBarenbHbIe PEe3yIbTaTh, MOAJIEKAIINE TPOBEPKE (IJIEMEHTHI):
JP6 1, 1P6 5, /1P6 6, Z1PG 9, IP6 12, IPG 14.

OK1,0K2,0K 35, OK 6.

K 1.1.T1IK 1.2



3adanus 6x00H020 KOHNPONA

Oos3aTebHAA YACTh
Tpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHolii omeem u3 yemoipex nPeOONHCeHHbIX:

1. (1 6amm) Packpoiite hopmyiTy COKpaIIEHHOrO YMHOXKEHHUS a2-b2:A) a2-2ab+b2; b)
(a-b)(a+b); B) a>+2ab-b%: I (a-h)(a-h)

2. (1 6amn) [Tnomans TpeyronbHHUKa BeUHCIAeTcA 0 dopmyne:A) S=a*b; b)
S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
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3. (1 6amn) Kakoe u3 ciie/ylomux qrceN 3aKIOUeH0 MEKTy YHCIAMH

A)0,4; b)0,5; B)0,6; T') 0,7
4. (1 6amn) lanst rpaduxn ynxuuit. Kakas Gopmyna cooTseTcTByeT rpaduxy 3):

1) | 2) | 3)

Y

6 , 2 , y o= —=
By =X —8x+1lp) X:T) y=x+5.

I
A)_'!l E.T

IIpu gwinonnenuu 3adanuii 5-8 3anumwume X00 pewienus u NOTY4EHHLI ONgen.
| Il
5. (2 6amna) Beraucrme: 3 T 5

6. (2 6amna) Pemmre ypasuenne X -7x+10=0. Ecin ypaBHeHHE nMeeT Gomee 0OJHOTO KOPHS, B OTBET 3aIIHIINTE
MEHBIINI U3 KOPHEH.

7. (2 6amna) Jlna pemonTa TpeGyercst 57 pyinoHOB 060eB. Kakoe HamMeHbIee KONHYECTBO TaveK
0001HOTO KJIest HYKHO JIJIsl TAKOTO pEMOHTa, ecii | mayka Kjies paccuuTaHa Ha S pyJIOHOB?

8. (2 6amma) Beicora BH mapamnenorpamva ABCD gemmr ero cropony AD Ha otpeskn AH=2 u HD =32.
JHuaronans napamienorpamma BD pasna 40. Haligure muiomaas napauieaorpamma.

JlomoJIHUTEJILHASL YaCTh
Ilpu svinonnenuu 3a0anus 9 3anuwume xo00, 060cHosanUe PewieHUs U NOTYUEHHbIIOMBEM.

9. (3 6anma) Pr160m0B MPOMIBIT HA JMOJKE OT MPUCTAHH HEKOTOPOE PACCTOAHHE BBEPX N0 TEYEHHIO PEKH,
3aTeM OpOCHIT SIKOPb, 2 Yaca JIOBKJI PHIOY M BEPHYJICS 00paTHO uepe3 5




9acoB OT Hayaya myTenrecTBus. Ha kakoe paccTosHue OT MPUCTAHU OH OTILIBLI, €CIMCKOPOCTh TCUCHNS PEKH PaBHA
2 KM/4, a cOOCTBEHHAs CKOPOCTB JIOKU 6 KM/4?

9TaJIOHBI 0TBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer b b B A 2,7 2 12 816 8




3. OueHoyHble MATEPHAJBI LISl TEKYLIEr0 KOHTPO/IS
Texyumii KOHTPOJIb IPOBOAATCS BO BPeMsl ayJUTOPHBIX 3aHATHI 110 MaTEMATHKE B COOTBETCTBUM C YYEOHBIM
1aHoM M paboueit nporpammsl OJ] «MaTemaTtuka» 1o BceM paszienam Iporpammbl. TeKyliuil KOHTPOJIb COCTOUT U3
JBYX 4acTell: TeopeTuUecKoi 1 npaktuyeckoil. [1pu aTom obyyaromiyecs nomy4aror 1B€ OTMETKH.
Teopernueckas yacTb MpOXoAUT B (hOPME YCTHBIX OTBETOB: OOYYAIOLIMECS BBITATMBAIOT NATh KApTOYEK C
BOIPOCAMH, JAI0T MOJIHBIH OTBET (CO CIICKOM BOIIPOCOB 00y4alOIIHECs 3HAKOMSATCS B Hauae 3y4eHHs pa3jiena).

Llxana nepesoda 6annos ¢ onmemku no nANUOANTLHOIL CUcneme

Ommemka Konuuecmso sepuuix omsemos Ha neopemuyeckue 60npochl
«3» (ydos.) 3
«4» (xopowo) 4
«5» (omauyno) 5

3aaHus MPAKTHIECKON YacTH (KOHTPOIBbHBIE pabOThI) YaCTUYHO B3ATHI U3 OTKpbIToro 6anka EI'D u BIIP mo
MaTeMaTHKe.

Ha BbinonHeHHe KOHTPOIBHON paboThI 0 MaTeMaTHKe 1aeTcs | akajeMuyeckuii yac (45 MUHYT).

KontponbHas pabota coctout ux 2-X yacteil. B mepBoil wacTu mpejaraercs BBINONHUTH 4 3afaHus -
BbIOpaTh MPABHIbHBINA OTBET U3 YETHIPEX MpesiokeHHbIX. Bo BTOpoil 4acTu mpejyiaraetcsi BBIIOJHUTH 6 3a1aHuil -
0(hOPMUTH XOJ] PEIICHUsS U 3aUCaTh OJYYESHHBIN OTBET.

3a mpaBUIBHOE BBINOJIHEHHE JOO0r0 3aJaHus MepBOM yacTH OOydYarolMiics MONMy4yaeT OAMH Oana.
[TpaBuibHOE BBHITIONHEHUE 331aHUH BTOPOH YacTH olieHNBaeTcs 2 Gamiamu il 6amiom 3a yacTHIHOE peleHHE.

Bannbl, mosydeHHble 32 BCe BBINOMHEHHBIE 33/[aHAs, CYMMHUPYIOTCHL.
IIIkana nepegoda 6annos ¢ onmemKu no nANUGANTbHOU cucneme

Ommemxa Yucno dannos,
Heo0x00umoe 014 NOYYEHUA OIMENKU
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16




4. IIpamole u naockocmu, KOOPOUHAMBL U 6EKMOPbL 6 NPOCMPAHCIEE

O6pazosanensrvie pesynviansi, noonexcauue nposepxe (Inemenns):
JIP6 1, 1P6 9, JIP6 11, JIP6 12, JIP6 13, JIP6 14.
OK1,0K 3, OK5, OK 7.

MEPECCKAOTCA

[K1.2.
Teopernyeckue BOMPOCHI:
1. Cdopmymupyiire Teopemy ITudaropa.
2. TlepeuncmuTe OCHOBHBIE (DHTYDHI B TPOCTPAHCTBE.
3. Tlepeunciure cnocoOl 3aJaHAs TUIOCKOCTH.
4. Tlpomomxure TEOpeMYy: «Ecaim  ogHa M3 ABYX  IApaUIENbHBIX TPSAMBIX
NEPIEHANKYJIAPHA ILIOCKOCTH, TO...».
5. Ilpopomkute teopemy:  «Ecim  aBe  mapamienbHele IIOCKOCTH
TPETBEH, TO...».
6. Cdopmympyiite ompesienieHue IByTPaHOrO yIia.
7. Packpoiite OHATHE «yTOI MEKIY TPAMBIME.
8. Tlepeunciure B3amMHOE PACHONOKEHHE JABYX MPAMBIX B MPOCTPAHCTBE
9. Kakue npamble Ha3BIBAIOTCS MAPAUIETLHBIME B TPOCTPAHCTBE?
10. Kakue npsiMble Ha3bIBatOTCS CKPELIMBAIOIMMUCS B IIPOCTPAHCTBE?
1. Kaxue npsmble Ha3bIBatOTCA MEPIEHIMKYIAPHBIMU B HPOCTPAHCTBE?
12. [lepeunciure B3aMMHOE PaclONIOKEHUE NPAMOM M INIOCKOCTH B IPOCTPAHCTBE.
13. PackpoiiTe moHATHE «yros MEXLy IPSIMON U INIOCKOCTBION.
14, Packpoiite moHATHE «TApaIENBHOCTD NPSAMON M IIOCKOCTH.
15. PackpoiiTe noHATHE «TEPIEHAUKYISAPHOCTh MPAMON U IIOCKOCTI.
16. [lepeuncnute B3aMMHOE PacloOKEHHE JBYX INIOCKOCTEH B NMPOCTPAHCTBE.
17. Packpoiite moHATHE «yTroN MEXIY MIOCKOCTAMID).
18. PackpoiiTe TOHATHE «NAPAIENLHOCTD MIIOCKOCTEND.
19. Packpoiite NmoHATHE «IEPNEHAMKYIAPHOCTD IIOCKOCTEN).
20. Kak HaiiTu paccTosiHEE OT TOUKH [0 IPSIMOiA?
21. Kax naiftn paccrosHue Mexmy mpsMbIMU?
22. Kax Haiiti paccTosHHE MEXIy IUIOCKOCTAMHU?
23. Tponomxute onpenenenue: «IlepneHauKyIAp — T0. .. ».
24, Iponomkure onpenenenue: «HakmorHas — 370...».
25. [Tponomxure onpenenenue: «IIpoexuns HAKIIOHHOK — 3TO...».
26. [lepeuncinure cBoiicTBa NapajuIENbHOTO MPOEKTHPOBAHKS.
27. U3 4ero cocTouT MPSAMOYTroNbHAs CHCTEMA KOOPAMHAT B MPOCTPAHCTBE?
28. Ecnu Touka NEXUT B IIIOCKOCTH Xy, Kakasg KOOpAMHATA Y Hee HyneBast?
29. IIpuBenuTe mpumep KOOpAMHAT TOUKH A, KOTOpas JIEKUT HA OCH Z.
30. Packpoiite moHATHE «BEKTOP.
31. Kakne BeKTOpBI Ha3bIBAOTCS KOJUTMHEAPHBIMHU?
32. Kakue BeKTOpBI Ha3bIBAKOTCS NEPIEHANKYIAPHBIMUA?

KontpoanHasi padota




IlepBas yacThb
Hpu pewenuu 3a0anuii 1-4 3anuwiume npagunvHolii omeem u3 Yemolpex NPeoIoNHcEHHbIX.

1. (1 6amn) Paciumdpyiite kpaTkyro 3amich: a€ Sf.

A) TouKa & mpUHAIEKUT TIockocTH [f5; b) Touka a mpuHaanexut npsmoit f5; B) npsamasa nprHaajiekKuT
mockoctd 3f; ') mpsimas & mepeceKaet miockocTs [

2. (1 6amn) [Ipsmeie AB u CJ] ckpemmBatotes. Kakoe pacnonoxenue umerot npsimbie ACu B/1?

A) napannensubie; b) nepnenaukynspusie; B) ckpemmpatores; I') mepecekarorcs.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xommneapusie?A) a, B; b) ¢, B; B) a, c;

I) KOJUTHHEAPHBIX BEKTOPOB HET.

4. (1 6amn) Jdausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3KasBJIsCTCS TOUKA
M(0,3,4)?

A) AB; B)BC; B) AC;T") CB.

Bropas yactb

IIpu gvinonnenuu 3adanuii 5-10 3anumwume x00 pewienus u nonyueHHuli ongen.

5. (2 OGamma) Yepez koHubl otpeska AB u ero cepemmHy M mpoBeleHbl NapaluieNbHBIE TPAMBIE,
TIepeceKaroe HEKOTOPYIO MIIOCKOCTh B Toukax Al, B1 u M1. Haiinute nnuny orpeska MM1, eciu otpe3ok AB He
nepecekaeT miockocth u ecin AA1=6,8cm, BB1=7 4cm.

6. (2 6amwra) Ipsmbie AC, AB u AJ] momapro nepnesaukymspusl. Haiimure otpesok CJI, eciu AB=5 cwm,
BC=13cm, AJI=9 cm.

7. (2 6amna) (2 6amna) Jlansr Bexktopsl a(-6,0,8) , B(-3,2,-6). Haiiiure ckanspHoe mpon3BeACHUE BEKTOPOB.

8. (2 6amma) Haweptutsr ky6 ABCHA1B1C1/1. IMoctpouts Touky KEAB, touky MEJJI1C, oTpe3ok
PEEA1BIC1.

9. (2 6anna) [Tpu kakux 3HaueHUSX 1 BeKTOphI i (4,1,2), (1,2,1) MEpIEH MKy ISAPHBI?
10. (2 6amma) Opopmute auct Oymaru A4 BepTHKATbHBIME, TOPU3OHTATbHBIME,HAKIOHHBIMH JTHHHUSIMH,
HCTIONB3YS Pa3HbIE L[BETOBBIC OTTEHKH.

ITAJ0HBI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHUuA
OTtBer B B A B 7,1 15 -30 - -1 -




3.1 Ocnosw npuzonomempuu. Tpuzonomempuueckue gynkuyuu

O6pazosanensrsie pesynviansi, noonexcauue nposepxe (Inemenns):
JIP6 1, JIP6 3, JIP6 5, IP6 14.

OK1,0K2, OK3.
TeopeTnyeckue BONpOCHI:

1. Yemy paBeH yroJi B OJIUH pajuan?

2. B kakux ueTBepTAX TPUTOHOMETPUUECKOTO Kpyra (GyHKIMS y=SinX MPUHUMAETIIONOKUTEIbHBIC
3HaueHus?

3. B Kakux 4eTBEpTAX TPUTOHOMETPUUECKOrO Kpyra (yHKIHS y= COSX MPUHUMAeTOTpUIIATEIbHBIC
3Ha4YEHUs?

4, [Iponomxkute onpenenenue: «CHHYC OCTPOTO yIia — 3T0...).

5. [Iponomxkute onpenenenue: «KocuHyc 0CTPOro yria — 31o0...».

6 [Iponomxute onpenenexue: « TaHTeHe OCTPOro yriaa —3To...».

7. Chopmynupyiite OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO.

8. YeMy paBHO Ipom3BesieHne tgX*Ctgx?

9. Uemy paset Sin(2x)? ChopmynupyiiTe NpaBuIIo BEIYUCICHHUSL.

10.  Yemy paen cos(2x)? ChopMymHpyiiTe NPABHIIO BBIUNCIEHHUS.

11, Tlepeuncmure TpuronoMeTpudeckue GYHKIMH, YKAKHTE HX TEPHOMBL

12.  Yemy pasen nepuon dysKium y=c0S(4X)?

13.  emy pasen mepuox dynkimn y=cos(x/4)?

14.  Onpenenute o6nacTs 3Hauenus Gpynkiun y=3cos(5x)?

15.  Tlepeuncmure crocoGbl peleHns TPHTOHOMETPHUECKHUX YPABHEHMIA.

16.  PackpoiiTe anropuT™ peleHns OTHOPOAHBIX TPUTOHOMETPHUECKIX YPABHEHHIATIEPBOTO TIOPSIKA.
17.  PackpoiiTe anropuT™ peleHns OTHOPOAHBIX TPUTOHOMETPHUECKUX YPABHEHHIBTOPOTO MOPSIKA.

Kountpoannas padorallepsast
4aCTh

Ilpu pewrenuu 3adanuii 1-4 sanuwume npasunvhsiii omeem u3 yemuipex npednoNCeRHbIX.
ABann) B A AABC?

ABC cosC= AC Kaxasg u3 cTopoH sBIS€TCS TMIIOTEHY30i
A) AB; B) AC; B) BC; I') CB.
2. (1 6amm) YoM kakoit ueTepTn sBsercs yron 0=410°?A) I; B) 11; B)
;) 1V.
3. (1 6anm) Kakue u3 GysKumii sBusroTes uéTHEIME?A) y=sin X;
b) y=cos x; B) y=tg x; I') y=ctgx.
4, (1 6ann) Hepuon dpyukuun y=sinx?A) n/2;
b)2n; B)4n; I

Bropas yactb
Ilpu evnonnenuu 3a0anuii 5-10 3anumwume X00 pewienus u noyueHHuLIL onen.
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5. (2 6amna) Beraucrute: Sin "

6. (2 6amna) Haiinute 3HaueHHe BRIPAXKCHHS darccos™ - 4arcsin(——
.2
Tig13°-1g 77°.

E. 3aMuIInTe HAUMEHBIINH TIOJIOXKUTEBHbIH

7. (2 6anma) Haiiure 3HauCHNE BEIPAKEHHS

8. (2 6anna) Peunre ypaBHeHHeE COS X =
KOpEHb ypPaBHEHHSL.

9. Peumre ypaBHeHue Sin2 x-4sinx +3=0.

10. Toctpoiite rpaduk TPUrOHOMETpHUECKO hYHKIMH Y=2 SINXITATOHBI

—+cos T

OTBETOB:
Homep 6 8 9 10
3aJaHus
OTtBer 2n /3 7/2+27n,
neZz

11




3.2 Ipousseoonas u nepsoodpasnas Gynyuu

O6pazosanensrsie pesynviansi, noonexcauue nposepxe (Inemenns):
JIP6 1, JIP6 4, JIP6 6, JIPG 14.
OK 1, OK 3, OK 6.
[K1.4.

TeopeTnyeckune BOMPOCHI:
HpOI{OJ’I)KI/ITe OIIPCACICHHUC: ((HpOI/ISBOI[HaH — 9TO0...».

PackpoiiTe reoMeTpruecKuii CMBICI MPOU3BOIHOM.
Packpoiite (u3uyeckuii cMbICI MPOU3BOIHOM.

[lepeunciute mpaBuia BbIYMCICHUS MPOU3BOIHBIX.
Yemy paBHa IPOU3BO/HAS CTETICHHOM QYHKIMH?
Yemy paBHa IPOM3BOHAS IPOU3BEICHNUS?

Yemy paBHa IPOM3BOHAS YACTHOTO?

Yemy paBHa IPOM3BOAHAS CII0KHON (PyHKIIHU?

OO NO U DN WN -

Chopmynupyiite mpu3HAaK Bo3pacTaHus (YHKIUM.
10.  Cdopmymupyiite npu3HaK yObIBaHHS (yHKIHH.

11, Cdopmymupyiite Npu3HAK TOUKH MAKCHMyMa (YHKIIWH.
12.  CdopmymupyiiTe mpU3HAK TOYKM MUHAMYMA (yHKIIH.
13.  CocraBpTe  anropuTM  pemleHMs ~ 3a4ad  HA HAXOXKJGHHA  HAMOOJBIIETO

HaMMEHBLIET0 3Ha4eHHs (YHKIMK Ha OTpe3Ke?

14.  CocraBbTe anropuT™ HCCENOBAHHSA M TIOCTPOEHHs rpaduka QYHKIMH CTIOMOIIBIO
MIPOU3BOIHOM.

15.  TMpomomkure onpenenenue: «Pynxmms F(X) Ha3bIBaeTCS ... ».

16.  PackpoiiTe reoMeTpruecKuii CMBIC ONPENETEHHOT0 HHTETPATA.

17.  Tlponomxure onpenencune: «KpHBONMHEHHAS TPAMeIHs — 3T0. ...
18.  Coopmymapyitre dopmyny Huiorona-Jleii6uuma.

19. B uemsakmouaercs o6muit BU BeeX MepBOOOPasHBIX?

20.  Mepeuncrure mpaBuia BEMICIEHHS HHTErPAOB.

Kourtpoasuas padorallepsast
4acTh

IIpu pewenuu 3a0anuii 1-4 3anumume npagunvHulii omeem u3 yemvlpex nPeONONCCHHHIX.

1. (1 6amn) Yemy paBHa npou3sBoHas GyHKIUK y=2x3?A) y'=5x;b)

y'=6x;B)y=6;I y'=6x2.

2. (16am) Ho KAaKoi 13 hopmy BBI‘{I/I TIS¢Tes POU3BOIHAS YHVFHOVO

A) SU+V) =u+v’; b) (uv)=u'vtuv () = F)(f(g(X)) =f(gx)*g" ).

3. (1 6amn) Penmre ypasrenue f'(x)=0, ecmu f(x)=3x" — 6x +4. Bribepure oTBET.
A)1;b)-1;B)4;T) -4.
4. (1 6amm) O6uIMf BU BceX TIEpBOO0OPAsHEIX 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 yactp
IIpu gvinonnenuu 3adanuii 5-10 3anumwume x00 pewienus u nonyueHHuI ongen.



JIBHKETCS IPSMOJIUHEIHO 0  3aKOHY

5. (2 6amma)  MarepuamsHas TOYKa

I
At g2
x(t) = v 10 (e X — paccTosHUE OT TOUKH OTCYeTa B METpax, I — Bpems B CeKyH/axX, U3MEPEHHOE C
Hayasa JBIKEHNs). B Kakoil MOMEHT BpeMeHH (B CEKyH/IaX) € CKOPOCTh ObLIa paBHa 5 M/c?
6. (2 6amna) Ha pucynxe mobpaxén rpaduk pysxmun y = f(X) n kacatensnas k HeMy BTOUKe ¢ abCImccoit X0.

Haiiute 3Hauyenne mpou3Boanoit GpyHkiuu f(X) B Touke X0.
YA

7. (2 6amna) Permmte HepaBeHCTBO: X216 <0
8. (2 6amna) Ha pucynke m3oGpaken rpaduk ¢ynkuum y=f(x), onpenenéunoii Ha untepsane (—3;11).

Haiinure HauMenbiee 3Hauenue Qynkmun f(X)Ha otpeske [2;9,5].

L
‘A | v =Jlx)

3\_| | /13

3 ) ‘ / \ 11
AN ; ﬁ \

\6asia) Ha prcyHke 1300pakéH rpauk HeKOTOpO# QyHKImH > — fx) (mBa myyac obmielt HavYaIbHOM

KOM, BBIYUCIIUTE F {8} —F(0), e F \X) —onnaus nepBooOpa3HbIX (YHKITUU

flx).

Y.

(]

9.6

TOUKOH)—IgOAb3ysch-pUcy

|

o 1
10. (2 6anma) dupme «/Iusaiin+» BHIEAIOT YIACTOK 3eMIH miomaapio 100 M. [Ipeanaraior yeThipe
ydacTKa pasHbIX pazmepos: 25x4; 20x5; 12,5x8; 10x10. Kaxoit yyactok ogo0put mupextop ¢upmsl «{uzaitHt»,

YUYHTBIBASA, YTO HEOOXOAMMO OY/IET MOCTABUTH 3a00P 1O IEpUMeETpy?

ITAT0HBLI 0TBETOB:
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Howmep 6 7 8 9 10
3aaHus
OtBer 1,25 (-4, 4) -3 12 10x10

14




33 MHOZOZ]MHHMKM U mena epanienua

O6pazosanensrsie pesynviansi, noonexcauue nposepxe (Inemenns):
JIP6 1, IP6 6, IP6 9, JIP6 10, JIP6 11, JIP6 12, JIPG 14.
OK 1, OK 3, OK 05, OK 06, OK 7.

[K 1.1, TIK 1.2.
TeopeTnyeckue BOMpPOCHI:

1. [Iponomxure onpenenenue: « MHOTOTPaHHUK — 3TO...).

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

3. [Iponomxure onpeneneHue: «IIpamMoyrospHblil Hapamienenunes — 310. .. ».

4, [Iponomxure onpenenenue: «Kyo —ato...».

5. [Tponomxure onpenenenue: «Ilupamuna — 3710...».

6. CdopmymupyiiTe CBOKCTBO O MPOTHBONEKAIINX TPAHAX MapajlIeienuesa.

7. ChopmymnupyiiTe CBOICTBO O IMArOHANSX Mapaieenumesa.

8. Cdopmynupyiite CBOHCTBO O JHMATOHANH W JTMHEHHBIX PazMepaxIpsiMOyroJbHOTO
napaienenumnesa.

9. Kakas npusma HazbiBaeTcs Ipsamoit?

10.  Kaxas npu3ma Ha3bIBaeTCS IPABUIBHOI?

11, PackpoiiTe TOHATHE CIPABHIbHAS THPAMUIAN.

12.  Uro takoe amodema npaBHILHON THPAMHIBL?

13. B uem ommuMe TONHON TOBEPXHOCTH MPHM3MBI OT TIOTHON TOBEPXHOCTHITHPAMHUIbI?

14.  Coopmymupyiite TeopeMy 0 BBIMHCIEHHH GOKOBOH MOBEPXHOCTH MPAMONIPU3MBL.

15.  Coopmymupyiite TeopeMy 0 BbIUHCIEHHH GOKOBOI MOBEPXHOCTH MPABHILHONIIMPAMHUIBL.

16.  Hasosure mpexmeTs! U3 Bameil MPO(ECCHOHATBHOH AEATENHOCTH, KOTOPEHIEUMEIOT (hOPMBI
MHOTOTPaHHHUKOB.

17.  Tlpomomxure onpenenenne: « umuap — 370...».

18.  Mpomomkure onpenenerne: «Konyc — 310...».

19.  Tponomkure onpenenenue: «YceueHHEIH KOHYC — 3T0...».

20.  TIpomomxure onpenenenne: «lllap — 570...».

21.  Uro sBnseTcs BRICOTOH YCEUEHHOTO KOHyCa?

22.  Yro sBnseTca oceBHIM CEYEHHEM IWIMHIPA, KOHYCA, YCEUEHHOro KOHyca, Imapa?

23. [lepeunciute eAMHUIBI N3MEPEHUS TUIOMIAH, 00bEMA.

24. Uemy paBHO oOTHONmIEHHe  IUIOmafeil  TOBEpXHOCTEH nolo0HBIX  uryp
IpOCTpaHCTBE?

25.  Yemy paBHO oTHOmIEHHE 06BEMOB MIOJOOHEIX (GHTYp B IPOCTPAHCTBE?

26.  Hasoute mpenMeTsl W3 Bamieil Mpod)ecCHOHATBHOM IeSTeNBHOCTH, KOTOPEHIEMMEIOT (JOPMEI TEN
BpalllCHUS.

KoutpoanHas padoTa
IlepBasi yacTh

B
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Ipu pewenuu 3a0anuii 1-4 3anuwiume npagunvHolii omeem u3 yemuipex HPeoNOHCeHHbIX.

1. (1 6am1) B kakux eauHUIIAX H3MEPSETCsS 00BEM MHOTOTPAHHUKA?

A) B MeTpax; b) B kyOnueckux Mmetpax; B) B kBagpaTHbIX MeTpax; [') B IByrpaHHBIXIpaIycax.
2. (1 6amn) ITnomans MONHOH TOBEPXHOCTH MPH3MBI BRIYMCIAETCA 10 (opmyne:A) S=SEok + 2
SOCH.; B) S60kx =Pocu™H; B) S=b6ok + SSOCH; I') S60k =2Pocu™H.

3. (1 6amn) Uto sBIAETCS OCEBBIM CEUCHHEM KOHYCa?

A) paBHOOepeHHBII TpeyronbHUK; b) paBHoOeApeHHas Tpanenus; B) npsamoyronsauk;I’) mpsimoyronsHast
Tpaneuus.

4. (1 6anm) Kakas Gurypa nomydaeTcst IpH BpaleHUH IPSMOYTOIEHOTO TPEYTOIbHUKABOKPYT OJTHOTO H3
CBOUX KaTETOB?
A) xonyc; b) yceuennsiii konyc; B) nupamusa; I') yceuennas nupamua.

Bropas yactb
Ipu gvinonnenuu 3adanuii 5-10 3anumume x00 pewienus u noxyueHHuI ongen.

5. (2 6anna) Pebpo ocHOBaHMA NMPaBMIBHOM TpeyrombHOH Mupamuisl 3 M, anodema 6M.Haiinure nnomans
0OKOBOI TOBEPXHOCTH MTUPAMUJIBI.

6. (2 6ama) JIBe CTOPOHBI MapaiienorpaMMa oTHocaTes Kak 3:17, a mepumerp eropasen 40. Haiizure 6ombryro
CTOPOHY TapaJLIeIOrpaMMa.

v

7. (2 6amna) [IpsSMOYTOTEHUK CO CTOPOHAMH 8 CM I 3 CM BpamaeTcs BOKPYT Gombuieiicroposl. Haiimure
o0beM, TUIoman 60KOBOW ¥ MONHON TOBEPXHOCTEH MOTYYEHHOTO Tela.

8. (2 6amta) Haiimute 06BEM MHOTOTpaHHHKA, M300pakKEHHOTO Ha PHCYHKE (BCEIBYTDAHHBIE yTIIbI
IpsIMBIE).

9. (2 6amna) Knnenty Heo6X0uMo, 4T00B B KOMHATE 003aTeNBHO MPHCYTCTBOBANI0OBEMHBIE dEMEHTHI 1EKOpa
uuuHAprdeckod  ¢opmel. Iloctpouts U3 Oymarum Mojens IuiMHApa. Pasmepbl Ui MOCTPOEHHS BBIOPATH
CaMOCTOSTEIFHO, C YYETOM TOT0, YTOCOOTHONIEHHE Pafiuyca K BHICOTE JOJDKHO OBITH 1:2.

10. (2 6amma) PaccumtaTh KONMUECTBO 2-X KHIOTPAMMOBEIX OAHOK KPACKM HYKHO KyIHTh IS OKPAIIHBAHUS

2
IWIHHAPHYECKOro cBoaa noasaia. Pacxon kpacku 100 r va I M~ Cumnrats m=3.
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9TalloHbI 0TBETOB:

Homep 1 5 6 7 8 10
3aaHus
OTtBer b 27 17 2w 87 3
48 7;
64w
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3.4 (nenennas, noxasanensnas u nozapugmuueckas GynKuyun

O6pazosanensrsie pesynviansi, noonexcauque nposepke (Inemerns):
JIP6 1, IP6 2, JIPG 3, /IPG 4, JIP6 6, /IPG 14.
OK 1, 0K 2, OK 3, OK 6.

TeopeTnyeckue BONpPOCHI:
Cohopmynupyiite ompeseeHne CTeNeHHON (YHKIHUA.
[lepeuncinre CBOKWCTBA CTENEHHOW (YHKIMH

Cohopmynupyiite onpeneneHue MokasarenbHoH (QYHKIUH.
[lepeunciure cBOiCTBA TOKA3aTENbHON (YHKIMH
Chopmynupyiite onpeneneHue JorapuMUIEcKon (yHKIIHH.
[lepeunciure cBoiicTBa NorapupMuUueckoi QyHKIHUM.
[Iponomxkute onpenenenue: «Jlorapudm — 310...».

. Yemy paBe sorapum mpou3BeaeHus?

Uemy paBeH Jorapum 4acTHOro?

MHDpE.

= OO NOUT DN WN -

0.  Tlpuemure mpuMepsl TOrapudMIIECKOil CIIMPANTH B MPUPOAE U B OKPY/KAIOMEM

11. Ha uto0 HCO6XOI[I/IMO O6paTI/ITI> BHUMAHHUC IIPU PCHICHHHA HPpaAlUOHAJIBHOI'O
YpPaBHCHUA YEeTHOH CTEIICHH?

12.  Uemy paBeH KOpeHb UETHOH CTENIEHM W3 OTpUIATENbHOrO uncna? IlpuBemuTenpumep.

13.  Uemy paBen kopeHb HeUeTHOI CTENIEHH U3 OTPHIATENBHOTO uncia? [IpuBeuTenpUMEp.

14.  Ha uto croMT 0OpaTMTH BHMMAHHE TIPH PENICHHH JOTapHPMHUECKHX HHPPALHOHATBHBIX,
ApoOHO-paIMOHAIBHBIX YPaBHEHUH 1 HEPAaBEHCTB?

15. B uem 3akmouaerca rpaduueckuii cnocod peleHns ypaBHEHHiL.

KoutposasHas padota

IlepBas yacth
Ipu pewenuu 3a0anuii 1-4 3anuwiume npagunvHvlii omeem u3 uemoipex nPediOMHceHHbIX.

1. (1 6amn) Mesxay Kakumu IByMs HATypaTbHBIMK YHCIAMH HAXOJUTCS YHCIIO 31/19? A)19u20;b)2u3;
B)18u19;I')3u4.

f(2). 2. (1 6an1) Ha pucysxe usoGpaxén rpaduk GyHKImH Bia f(X):aX. Haiinure 3HaueHne

fix)y=a"

'y

O 1.,
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (16amn) ) Kakas u3 hyHKIuit BO3pACTaIOT HA BCelt 00IACTH OIpe/e/eHH s
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A) f(x)=logs x; B) f(x)=0,7"; B) f(x)=x ; T) f(x)rlogl x.

22x—3

4. (1 6amn) Vaxure obmacts onpeneneuns dbyrnkuna ff(x) = Ig

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

Bropas yactb

IIpu gvinonnenuu 3adanuii 5-10 3anumume x00 pewienus u noxyueHHuII ongen.

5. (2 6amna) Haiizute 3HAaUCHNE BBIPAKEHIS

6. (2 6ana) CKOMBbKO LEIBIX PEIICHHI UMeeT HepaBeHCTB01<7X-1S49?

/. (2 6anna) Haiiute KopeHb ypaBHEHHs

logs(4+x) =2.

481110 448,

x+7

8. (2 Gamma)) PaccrosHue OT HaOMIOmaTENs, HAXOAAMIETOCS HA HEOONBINOH BBHICOTE h KHMIOMETpPOB HaA
3eMJIEH, 10 HAOIOIaeMOil UM JIMHHUU TOPH30HTA BBIYMCIAETCS TI0

dopmyne [ = v 2RI, rne R=6400 xvM — pamuyc 3emmu. C KaKoil BRICOTEI TOPH30HT BHJICH HA paccTOsHMH 48
kusoMeTpoB? OTBET BBIPA3UTE B KUIOMETpAX.

9. (2 6anma) B xozie pacmaja pajHOaKTHBHOTO M30TONA €IO MACCA YMEHBIIACTCS T10

3aKOHY

mit) = my -2

!
* Tae M0 —— HayvanbHasg Macca u3oroma, t— BpeMs, INpOMCAIICE OT HAYaJIbHOI'O

MOMEHTa, | — IHepHoj monypacnajga. B HauanbHell MOMEHT BpeMeHM Macca u3ortona 184 mr. Ilepuox ero

noJrypacnazaa CoCTaBJIsACT 7 MUH. Haﬁ;[me, 4epe3 CKOJIbKO MUHYT Macca U30TOIIa 6yz[eT paBHa 23 mr.

10. (2 6anna) Haiigute 3HaueHue BHIPaXKCHHS logg 108 + logg 2

ITAJ0HBI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a]aHus
Otser b A A I 121 2 21 0,18 21 3

35 Inemenmut meopuu aeponmnocmeﬁ U MameMamueckoil Cmamucmuxu

O6pazosanensrsie pesyrviansi, noonexcauque nposepxe (Inemerns):
JIP6 7, IP6 8, JIP6 14.
OK 1, 0K 3, OK 4, OK 5.

[IK1.4.

O OONOUT N WN =

TeopeTnyeckune BOMPOCHI:

HpOI[OJI)KI/ITC OonpeACiICHUC: «Cnytwfmoe COOBITHE — 3TO...». HpI/IBCIII/ITCHpI/IMep.

[IpuBenuTe mpumep AOCTOBEPHOTO COOBITHSL.
[IpuBesute mpuMep HEBO3MOXKHOTO COOBITHS.

[Iponomxure onpenenexue: «BeposTHOCTb cirydaitHOro COOBITUS — 3TO. ..».

ChopmynmupyiiTe MPaBUIO HAXOKACHUS CIOKEHHS BEPOATHOCTEH.
ChopmynmupyiiTe MpaBUIO0 YMHOXKEHHS BEPOATHOCTEH.

Kax Haiiti cpennee apudmeTHueckoe YMCIOBOTO psja’?

Kak Haiiti MeTaHy 4yucioBoro psaa?

Kak BbruncinsieTcs pa3mMax 4ucioBoro psjga?

—
o

Jlns dero HyxHbI quarpammsl, rpaduxu? [lepeuncnute BUABI AUarpamm.

—
—
.

[IpuBeauTe mpumepsl NPOSBICHUS 3aKOHA OOJBLIMX YUCET B MPUPOTHBIXSBICHHSIX.
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12.  Tlpusenute mpuMepsl MPOABIEHUS 3aKOHA GOMBIIMX YMCET B OOMIECTBEHHBIXABJICHHUSAX.
13.  Uro m3yuaer cratuctika?

14.  TIponomxure onpenenenne: «CodueTanue — 310...».

15.  Mponomxure onpenenenue: «Pasmenenue —310. ...

16.  TIponomxure onpenenenue: «[lepecTaHOBKH — 3T0...».

Koutpoanuas padotallepsasi
YacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npagunvHovlii omeem u3 emwipex nPeonoONHceHHvIX

1. (1 6amt) Kakux coObiTrii He ObIBacT B TEOpUM BEPOSTHOCTEH? A) ciyyaiiHbie;

b) necnyuaitasie; B) nocroBeprsie; I') HEBO3MOXKHEIE.

2. (1 6amr) CobbiTHe, KOTOpOE TPH BHITOJTHEHWH ONpEIETEHHONH COBOKYIHOCTH YCIOBHH, 0053aTeNbHO
IIPOM30MJIET - 3TO:

A) criyuaitnoe; b) Hecnyuaiinoe; B) noctosephoe; I') HeBo3MoskHOE.

3. (1 6amr) BepoATHOCTb CIydaifHOTO COOBITHS €CTh HEOTPHLATENBHOE YHCIIO, 3aKIIOUEHHOE MEKITY
YHUCIIaMU:

A)Owul; b)0u100;B)-1u1;T)-100 u 100.

4. (1 6amm) ['pynmupoBKa —3T0. ..

A) ynopsiioueHre eIMHII COBOKYITHOCTH IO NPH3HAKY; b) pa3OueHue eqMHUIl COBOKYITHOCTH Ha TPYIIIIBI
1o npu3Haky; B) o6o6mienne exunndHbix Gaktos; I') 0600meHnee IMHUYHBIX TPU3HAKOB.

Bropas yactb
Ipu gvinonnenuu 3adanuii 5-10 3anumume x00 pewienus u noxyueHHuI ongen.

5. (2 6amia) B oduce au3aiiHepCKOro areHTCTBA HAXOAATCA 8 MOcETHTENel KEHCKOro Mofa M 2 MyKCKOro.
Omnpenenuts BEPOATHOCTb TOTO, YTO NMEPBBIM K KOHCYJIBTAHTY 00paTHTCA MY’KUKHA.

6. (2 6anna) Ha xondepenmuto npuexamy 2 yuensix u3 I'epmannu, 3 u3 Cep6un u 7 usllIseiinapuu. Kask i
M3 HHUX JienaeT Ha KoHdepeHuuum oiuH Joknan. Ilopsmox nokmagoB ompenensercs sxepeObEBkoil. Haiinure
BEPOSTHOCTh TOTO, UTO ISTHIM OKaXeTCs 10K yueHoro u3 Cepouu.

7. (2 6anna) Mama, Tumyp, duana, KocTss 1 AHTOH GpochiIn sKpebuii — KoMy JOCTaHeTCs MPOeKT 1o
odopmieHHto cBajiebHOro 3ana. Halifute BEpoATHOCTb TOTO, YTO MPOEKT TOYHO HE OY/IET BHIMOMHAT AHTOH.

8. (2 6amna) B smmKe Tpu KpacHBIX M TpH CHHMX (romacTepa. DroMacTepsl BHITACKMBAIOT 10 0Yepe/IH
B ciTydaifHOM nopsike. KakoBa BepOsATHOCTB TOTO, UTO TIEPBBIN pa3 CUHUI (roMacTep MOSBUTCS TPETHUM 10 cueTy?
9. (2 6amma) Mdau psg umcem: 175; 172; 179; 171; 174; 170; 172; 169. Haiimure momy psoa u cpemaHee
apupMeTHIECKOe psa.

10. (2 6amna) Ilpu aHanu3e LEHOBBIX MPEANOYTEHHH KIMEHTOB AW3AMHEPCKOrO areHTCTBA MOJTYYEHBI
JaHHble, MpPEeACTaBICHHbIE B TaONHIE: JOJI KIHMEHTOB, NPUOOPETAIONUX AU3aiHEpCKUE YCIyTH OJAMHAKOBOTO
Ha3HAYEeHYs, HO Pa3INYHOM LeHbl. Haiith Moxy ciy4aliHol BeanurHbL. X — LEHBI [IPOJABAEMBbIX YCIIYT.

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

ITAJIOHBI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a]aHus

OtBer b B A A 0,2 0,25 08 0,15 172; 6500
172,75
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4. OueHouyHbIie MATEPHAIIBI JIsl PYOeKHOT0 KOHTPOst (Mo uToram 3.1 - 3.3)

Odpasosanenvrsie pesynviansi, noonexcauiue nposepke (31eMeHnbl):
JIP6 1, JIP6 3, JIP6 4, JIP6 5, IP6 6, IP6 9, IP6 11, JIP6 12, JIP6 13, JIP6 14.
OK 1, OK 2, OK 3, OK 5, OK 6.
IIK 1.2, TIK 1.4.

IlepBas yacThb
Tpu pewenuu 3a0anuii 1-4 3anuwiume npasunvHolii omeem u3 yemolpex nPeonoNHceHHbIX.

1. [lausi Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTs! uMeeT cepeiHa oTpe3ka AB —touka M?
A)M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); T') M(0, 3,- 4).

2. (1 6amn) [psmbie AB u C/] napasiensHeie. Kakoe pacrnonoxenue umerot npsimbie ACu BJ1?

A) napannenshble; b) nepnenaukynspusie; B) ckpemmsatores; [') nepecekatorcs.

3. (1 6amn) Kakue u3 GpyHkuuii sBistotest 4€THHIMU? A) y=Sin X;
b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) Ha pucynke uzobpaxeH rpaduk npoussoanoii Gpynkuun y=F(X). [Ipn kakomM3HaueHnN X QyHKIIHS
IPUHEMAET CBOE HauOOIbIlee 3HaUCHHE Ha OTpeske [-4; -2] ?
5

N v=/1(x)

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

Bropas yacth
Ipu guinonnenuu 3adanuii 5-10 3anumwume x00 pewrenus u noy4eHHvII ongen.
5. (2 OGamma) Yepez koHupl otpeska AB u ero cepemHy M mpoBeneHsl MapajsienbHble INPSAMBIE,
TnepeceKarolue HeKoTopyto miockocTh B Toukax Al, B1 u M1. Haiinure mnuny otpeska MM1, ecu otpe3ok AB ne
nepecekaet miockoctb 1 ecnt AA1=6 cm, BB1=4 cm.

6. (2 6amna) Jlamsr Touku A(6,7,8) , B(8,2,6). Haiinure mmny BekTopa AB.
A
tglot+—=—1, -
7. (2 6amna) Haiiure 2/ ecmm g =0,5.

8. (2 6amma) MarepuabHas TOUKa JBUKETCS TMPSIMOJIUHEHHO MO 3aKOHY x(t)=t2-13t+23(r)16 X — paccTosiHue
OT TOYKH OTCYETA B METpax, { — BpeMs B CEKYH/Iax, U3MEPEHHOE CHavana JBIKeHHs). B kakoit MOMEHT BpeMeHH
(B cekyH/ax) ee CKopocTh OblTa paBHa 3 M/c?

9. (2 6anna) dana pyukuus f(x)= 3x2+1. Yemy pasna F(1)?

10. (2 Gamwra) Pemmre ypaBHeHHe COSX=1. B oTBeT 3anMIinTe HaUMEHBIIHMI HEOTPHUIIATEIHHBIH
KOpPEHb.

ITAJIOHBI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a1aHus

OtBet A r b b 5 _ -2 8 2 0
V33
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5. OueHo4Hble MATePHANBI /151 TIPOMEKYTOUHOI aTTecTamuu (3K3aMeH)

Ha BbImonHEHHE MUCHMEHHOH 3K3aMEHAIMOHHONW paboThl MO MaTeMaTHKe JaeTcs 4 acTpOHOMUYECKHX 4aca
(240 mumyT).

OK3aMeHaIMOHHAs paboTa COCTOMT WX 2-X YacTeil: oOs3aTenbHOM U JomonHUTENnbHOW. O0s3aTenbHas YacTh

COJIEPKUT 3a1aHis MUHUMAJBFHOTO 0053aTeNbHOTO YPOBHS,

JIOTIOJIHUTEIbHAS YacTh — O0Jiee CII0KHbIE 3a/JaHMUSL.

[Ipu BeINONHEHUH 3a1aHUH 00s13aTeIbHOM YacTH TPpeOyeTcs NPeICTaBUTh X0/ PEIICHUIH YKa3aTh MOTy4eHHBIN
OTBeT. 3a MpaBUJILHOE BBITIOJIHEHUE JIFOOOTO 3aJaHusl U3 00s3aTeNbHON YacTH OOy4aroluiics MoydaeTe OJUH
Oayt. Ilpy BBITONHEHNH 3aJaHUS U3 TOTOJTHUTEIBHOM YacTH HEOOXOAMMO MOAPOOHO OMUCATh XOJ PELICHHS U JaTh
otBeT. [IpaBunibHOE BBIMOMHEHHE 33/1aHUil JOTONHUTENILHON YacTH oleHuBaeTcs 3 O6amtamu win 1-2 Ganiamu 3a
YaCTUYHOE PELLICHUE.

Banibl, momy4eHHbIe 3a BCE BBINIOIHEHHBIE 33/JaHKS, CYMMHPYIOTCS.

Llxana nepesoda 6annos 6 onmenku no nAMuGANILHOI cucneme

Ommemka Yucno 6annos,
Heo0x00umoe 014 NOYYEHUA OIMENKU

«3» (y008.) 6-9

«4» (xopowio) 10-14
(He MeHee 00HO020 3a0aHUAU3
00NOIHUNETLHOU YaACil)

«5» (omauyno) bonee 14
(He meHee 08yx 3a0anuli u3
0ONOIHUNETbHOU Yacil)

O6pazosanensrsie pesynviansi, noonexcauue nposepxe (Inemerns):
JIP6 1, JIP6 2, JIP6 3, ZIPG 4, JIPG 5, IP6 6, IP6 7, JIP6 8, IP6 9, IP6 10, IP6 11, JIP6
12, JIP6 13, PG 14.
OK'1,0K 2, 0K 3, 0K 4, 0K5, 0K 6, OK 7.
K 1.2, TIK 1.4.

IK3aMenayuoHHbIe 3A0aHUA RO MANEMANUKe
Q0s3aTeLHAT YACTh

ITpu BbInoIHeHnu 3aanuii 1-12 3anumure X0 perieHus: H MOJy4eHHBIH 0TBeT.
1. (1 6ann) Beruncmure: 2sin(m/6)+2cos(m/3)
2. (1 6ann) Ha pucyHKe >KMPHBIMH TOYKAMH «

TMOKa3aHO CYTOYHOC KOJMYECTBO OCAAKOB, BBINIAJABIIMX B

— |
=T

Omucre ¢ 7 mo 18 nmexabpst 2001 roma. Ilo ropusonTtamu

L) I
T
|

YKa3bIBAKOTCA YHCJIa MECAlQA, MO0 BEPTHUKAIU — KOJIMYCCTBO

0CaJIKOB, BBIIIABIIUX B COOTBGTCTBY[OH.IPIIZ JACHb, B

o
==
| =T

MUJTUMETPAx. 21.]'[5[ HarlmggHOCTH KUPHBIE TOYKA HAa PUCYHKE

T
[
==

COeIMHEHbl JuHKUEH. Onpenenure Mo

L—
-]

=,

DR R MKW W R R
=T
r—
| —

o

—

PHCYHKY, CKOJIBKO JIHEH BBIMafano 0oiee 2 MILTHMETPOB OCAIKOB? o

o 7 = 9 10 11 12 1= 14 15 15 17
3. (1 6an1) CTOMMOCTB YCIIYT YacTHOTO J3aitHepa Bo3pocia Ha 10%. OmpenenuTh, CKONBKO CTOMIH YCHYTH JH3aiHepa

710 TIOIOPOXKAHNS, eCIH Tocne KiueHT 3amnatii S5000py6?

4. (I 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ pei0oid, 5 ¢ BapeHbeM u 4 ¢ BuinHed. KOs Hayran BeIOupaet
0JIMH poskoK. Haliiure BepOATHOCTD TOTO, YTO OH OKAXKETCS C BULITHEH.
5. (1 6ann) Haiinure 3HaueHune Boipaxenus 10922 + log2 32

V7-6x=7
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6. (1 6ann) Haiimure kopeHb ypaBHEHHS

+
1. (1 6ann) Pemute HEpaBEHCTBO 2* > > 64. B oTBeT 3anMIINTE HAUMEHBILEE MOJIOKUTEIHLHOE
YHCIIO.
x+2 1
8. (1 6ann) Haitmure xopens ypasuenns X2 4 .
9. (1 6ann) Haitgure nponssoxnyio dynkiun B Touke x=0:y [~ x* &’ [_Tx [1
4
10. (I 6ann) Kactprons, ohopmieHHas MO MHAMBHAYAIbHOMY 3aka3zy, uMeeT Qopmy ImmHapa. Breicota
kacTproi 35 cM, inametp ocHoBanus 20 cM. PaccuuTaiite BMECTUMOCTD JJAaHHOM IIOCY1bI, IEJIEHHYIO Ha
11. (1 6ann) Haiimure miomgas Gurypsl, H300paeHHOH HA PUCYHKE
1 \
1|
| \
Al 1
=
12. (1 6ann) Teno ABUXETCS MO 3aKOHY S(t)=3t2+5t (M) Haiitu cxopocth Tenma yepes lc mocrne
Hayvasa JIBIKCHUS.

JlonoJHHTeILHAS YacTh
IIpu evinonnenuu 3adanui 13-16 3anumume xo00 pewenus u nonyyennsiii omeem

13. (3 6anra) Byruncoute miomaas yyacTka CTONA, OTBEAEHHOTO JUls MPe3eHTAMUPAOoT AusaiiHepa

2
Bacunus, nepumeTp KOTOpOro OrpaHMUMBAIOT JIMHUK y=X -2X-2 U
y=-X"+2. Bemmonuute uyeprex. OTBeT faiiTe B KBaJpaTHBIX METpax.

. 2 . o
14. (3 6anna) Pemmre ypasuenue Sin“X - 2sinx=0. B oTBeT 3aNUIIUTE KONMYECTBOPEIICHHI1,
npUHAUTIeKAIMX TpoMexyTKy [0; 4 | .

15. (3 6anna) Haiigure 06beM MHOrOrpaHHMKa, H300paKeHHOTO HAa PHCYHKE (BCE JBYIPAHHBIE YIJIbI
IpsIMbIE).
1

16. (3 6anna) 3axas Ha 126 OTKPHITOK MEPBEIH M3aifHep BHITIONHAET HA 5 4acoB ObICTpee, YeM BTOPOIL.
CKOJIbKO OTKPBITOK 3a Yac M3rOTaBIMBAET TEPBbI JU3aiiHep, €l U3BECTHO, YTO OH 3a Yac MOXKET MPUTOTOBHTH HA O
OTKpBITOK OOJIbIIIE BTOPOro?

ITAT0HBLI 0TBETOB:

Homep 1 2 3 4 5 6 | 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
3a]aHus

Ot1BeT 2 3 |5 (025 6 | -7 1 |-10| 7 |3500| 15| 11| 9 5 6 | 13
TBIC
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