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1. ®DoH OLIEHOYHBIX CPE€ACTB AJid BXOTHOT'0 KOHTPOJIA

BxomHol KOHTPOJE COCTOMT M3 3alaHW{, YaCTHYHO B3ATHIX M3 OTKphITOoro 6amka OI'D m BIIP mo
MaTtematuke. Ha BhIIToJIHEHNE 3a1aHUil BXOJTHOTO KOHTPOJIS naetcs 1 akamemudeckuid yac (45 MUHYT).

Bx0/1HO# KOHTPOJIb COCTOWT U3 2-X YacTei: 00s3aTeIbHOMN U JIOTIOTHUTEIEHOM.

OO6s13aTenpHasl 9acTh COAEPXKHUT 3aIaHUS MUHHUMAIBHOTO OO0S3aTENhbHOTO YPOBHS, JOTOTHHUTEIHHAS
4acThb — 00JIee CI0KHBIE 3a1aHus.

[Ipu BBIONIHEHUM 3afaHuii TpeOyeTcs NMPEACTABUTh XOJ PEUICHHS W YKa3aTh MONYYCHHBIH OTBET.
[IpaBuiIbHO BBITIONHEHHOE 3a/laHUE M3 O00SA3aTENIbHOM YacTH OICHMBACTCS B OJWH Oaul, MPaBHILHOES
BBIIIOJIHEHHE 3aJaHHMK JOIIOJIHUTEIHLHOM YacTH OLieHHBaeTcs 3 OamiaM uiau 1-2 OajjgaMu 3a 4acTHYHOE
pelieHue.

bannel, mony4yeHHbIE 32 BCE BHIIIOJHEHHBIE 3aJaHUs, CYMMUPYIOTCSL.

IlIkana nepesooa 6an106 6 OMMemKU O NAMUOANTLHOU cUCHeMe

Ommemka Yucno 6annos,
Heo0Xxo0umoe 01 noay4eHuss OmMemKu
«3» (y008.) 7-9
«4» (xopouo) 10-12
«5» (omauuno) 13-15

OobpaszosamenvHble pe3yibmanol, noodjiexcaujue npogepke (IneMeHmyl):

JIP6 1, JIP6 5, JIP6 6, JIPG 9, JIP6 12, JIPG 14.

APy 1, [iPy 5, [IPy 7, /IPy 8, [Py 18, JIPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3adanusn 6x00H020 KOHMPONA

Oos3aTeabHasd 4aCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbIIl OMEEm U3 Uemulpex npedioHceHHbIX.
1. (1 6amn) Packpoiite (opMyITy COKpPAIIEHHOTO YMHOMKEHHS a’-b?;
A) a?-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Tnomanes TpeyroabHUKA BEIYUCIISETCS 110 opMyJIe:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5 0

3. (1 6amr) Kakoe U3 ceayIonux 9uceN 3aKIF0UEeHO MEXTYy YUCIaMHU 17 5 8

A)0,4; Bb)0,5; B)0,6; ') 0,7




4. (1 6amn) dausl rpaduku Gyskiuii. Kakas popmysia cCOOTBETCTBYET rpaduky 3):

1) N 2) | 3)

o[ 11| o[ 1 ol 1

1 9

y:§x—6,5)y:x2—8x+11,B y=-=

A) ) AT y=x+5.

Ilpu evinonnenuu 3a0auiu2 5-6{ 31anumume X00 peuteHus u nOJIy4eHHbLIl Omeem.

5. (2 6amra) Beraucnure 2 5

6. (2 6anna) Pemure ypasuenue X>-7x+10=0. Ecnu ypaBHeHHE uMeeT 00jiee OHOTO KOPHS, B OTBET
3aNMIINTE MEHBIIUN U3 KOPHEM.

7. (2 6amna) Ilmomanp 3eMenb KPECTHIHCKOTO XO3A1CTBA, OTBEACHHAS IO/ MTOCAIKY KYCTAPHUKOB H
LIBETHUKOB, COCTaBisieT 24ra W paclpeneieHa Mexay HUMH B OTHOIIEHHH 5:3. CKOJBKO TIeKTapoB
3aHMMAIOT [IBETHUKU?

8. (2 6amna) Bricota BH mapamrenorpamma ABCD nmemut ero croporny AD Ha otpesku AH=2 u
HD =32. Inaronans napamienorpamma BD pasna 40. Haiinure momaas napamieaorpaMmma.

EOHOJIHHTQJILHaﬂ 4acTb

Ilpu svinonnenuu 3a0anusn 9 3anuniume xo0, 000CHo8anue peuwteHus u HOJIy4eHHbLI OMeen.

9. (3 6aymta) PpI0OO0JIOB MPOIUIBLT HA JIOJKE OT MPHCTAaHU HEKOTOPOE PACCTOSIHHE BBEPX IO TCUYCHMIO
pEKH, 3aTeM OpOCHIT SIKOPb, 2 Yaca JOBWII PbIOy U BEpHYJICS 00paTHO Yepe3 5 4acoB OT Hadaia My TeleCTBHUSI.
Ha kakoe paccTosiHue OT MPUCTaHW OH OTIUIBLI, €CITH CKOPOCTh TEUCHHS PEKH paBHA 2 KM/, a COOCTBEHHAs
CKOPOCTbH JIOAKH 6 KM/4?

ITaJ0HBI OTBETOB:

Homep
3aJaHMA

Otser b b B A 2,7 2 9 816 8




2. ®oHJ OLEHOYHBIX CPEICTB AJIsl TEKYHIero KOHTPOJIsI

Texkymuii KOHTPOJIb MPOBOASTCS BO BpEMsl ayIUTOPHBIX 3aHATHH MO MaTeMaTHKE B COOTBETCTBUH C
y4eOHBIM IUTaHOM U pabodeit mporpammel OJ] «MaTemaTrka» 10 BCEM pas3jeiaM MporpaMMbl. TeKyIiui
KOHTPOJIb COCTOMT M3 JIBYX YacTeil: TeOpeTHUecKol U mpakTuyeckoi. [Ipu 3ToM oOydarommecs: momydaroT
JIBE OTMETKH.

Teopermueckass 4acThb TPOXOAUT B (OpME YCTHBIX OTBETOB: OOYYAIOMIMECS BBITATHBAIOT IISITh
KapTOYeK C BOMPOCAMH, NAIOT MOJHBIA OTBET (CO CHMCKOM BOIIPOCOB OOYYArOIIMECs 3HAKOMSTCS B Hadalie
W3Y4YCHUS pasJiena).

LlIkana nepesoda 6annioe ¢ ommemKku no RAMUOANILHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemoe na meopemuuecKue 60npochl
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauyno) 5

3amaHus MpaKTHUECKOW 4acTd (KOHTPOJIbHBIE PabOThl) YACTUYHO B3SITHI U3 OTKpbITOro Oanka EI'D u
BIIP no maremaruxke.

Ha BeInoiHEeHHE KOHTPOIBHON paOOThI IO MAaTEMaTHKE JaeTcs 1 akajeMuueckuil yac (45 MUHYT).

KonrtponbHas paboTta cocTouT ux 2-x yacteil. B mepBoii yacTu npeyaraeTcst BHIIOIHUTD 4 3aJaHus -
BEIOpaTh MPAaBMIIBHBIA OTBET M3 YETHIPEX MPEMIOKEHHBIX. BO BTOPOH uWacTw mpejiaraercs BBHIIIOJIHUTH O
3aJlaHuH - OQOPMHUTH X0 PEIISHHUS U 3aMHACATh MOTYICHHBIA OTBET.

3a npaBUILHOE BBINIOJIHEHUE JHOO0TO 3aJlaHus MEPBOM 4acTH OOydaloNIUiiCs MOoJdydyaeT OAuH Oauia.
[IpaBunbHOE BBINIOTHEHHE 33JaHUK BTOPOW YacTH OlleHMBaeTcs 2 Oamiamu Wik | OammoMm 3a 4acTUYHOE
pelieHue.

Bbanbl, monydeHHbIe 3a BCe BBHIMTOJHEHHBIE 33JaHNUS, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemKku no NAMUOANTLHOU cUcmeme

Ommemka Yucno 6annos,
Heo0Xxo0umoe 01 noay4eHuss OmMemKuy
«3» (y00s.) 8-10
«4» (xopowo) 11-13
«5» (omauyno) 14-16




3.1 Hpsamote u nnockocmu 6 nPoCMpancmee

Obpazosamenvhble pe3yibmanol, noodnexcauiue npogepke (I1emenniol):

JIP6 1, JIP6 9, JIPG 11, JIP6 12, JIPG 14.

APy 1, APy 14, IOPy 15, APy 16, APy 18, 1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[K 3.1
Teopernyeckne BONpPoOChI:
1. Cdhopmynupyiite Teopemy [Tudaropa.
2. [lepeuncnure ocCHOBHBIE (PUTYpPHI B IPOCTPAHCTBE.
3. [lepeuncnure criocoObl 3aaHUs MIIOCKOCTH.
4. [Ipomomxute Teopemy: «Ecmm omHa W3 IByX HapajieNbHBIX NPSMBIX MEPIEHAUKYISPHA
IJIOCKOCTH, TO...».
5. [Iponomxure Tteopemy: «Ecnu 1Be napajulefbHbIE IUIOCKOCTU IEPECEKAOTCS TPEThEH,
TO...».
6. CdhopmynupyliTe onpeneneHye AByrpaHoro yria.
7. CdhopmynupyiiTe onpe/eneHnue TpeXrpaHoro yria.
8. Packpoiite noHATHE «yroJI MEKIY NPSIMBIMI.
9. [Nepeuncnure B3aMMHOE PACIIOIOKEHHE ABYX MPSMBIX B IPOCTPAHCTBE
10. Kakue npsimMble Ha3pIBalOTCA NapauIeIbHBIMU B IPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBalOTCS CKPEIMBAOIIUMHECS B IPOCTPAHCTBE?
12. Kakue npsiMble Ha3bIBalOTCS MEPIIEHANKYIISPHBIMU B IPOCTPAHCTBE?
13. [lepeuncnure B3auMHOE PACIIONIOKEHUE MPAMON U TNIOCKOCTH B POCTPAHCTBE.
14. Packpoiite noHATHE «yroI MEKIY NPSMOHN U IITOCKOCTBIOY.
15. Packpolite noHsTHE «IapATIIEIBHOCTD IPSIMON U IIIOCKOCTH.
16. Packpolite NoHsTHE «IEPIEHAUKYISPHOCTD NPSAMOM U INIOCKOCTH.
17. IlepeuncnuTe B3aMMHOE PacIoIOKEHHUE ABYX INIOCKOCTEH B IPOCTPAHCTBE.
18. Packpoiite mOHATHE «yTOT MEXIY TUTIOCKOCTSIMI.
19. Packpoiite nonsaTue «napamieabHOCTh MIIOCKOCTEM.
20. Packpoiite nonsaTHE «HIEPIEHANKYISIPHOCTD IIJIOCKOCTEN».
21. Kaxk naiiTu paccrosiHue OT TOUKH 10 IpSIMOKA?
22. Kak nHaiitu paccTosHne MexXIy IpsSMbIMH?
23. Kax HaiiTu paccTosHuE MEXTy TIOCKOCTSIMU?
24, [Iponomxure onpeaenenue: «llepneHanKysp — 3To0...».
25. [Iponomxure onpenenenue: «HakaoHHAS — 3TO...».
26. [Iponomxkure onpenenenne: «IIpoekuns HaKIOHHOM — 3TO...».
217. ITepeuncnure cBOMCTBA MapajuIeIbHOTO TPOCKTUPOBAHUS.
28. [IpuBeauTe npuMepsl CHMMETPHI Ha TUNIOCKOCTH B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE.
29. [IpuBeauTe MprMepsl CHMMETPHIA B IPOCTPAHCTBE B MPHPO/IE, UCKYCCTBE, ApXUTEKTYpE.

30. B ueM oTian4Hne MOHATHE CABHXXCHHC» OT IMOHATHUA «HOBOpOT»?

KontpoanHas padota
Oos13aTesabHast YacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLl OMEem U3 Uemulpex npeodioHceHHbIX.
1. (1 6amm) Paciiudpyiite KpaTKyro 3anuch: a€ f5.
A) ToYKa a TPUHAUICKHUT IUIOCKOCTH f; b) Touka a mnpuHamiexut upsmoi f; B) mpsmas a
MPUHAAJICKUT TUIocKocTH [5; ') mpsimast & mepecekaeT IOCKOCTh f3.
2. (1 6ayn) Ipsmeie AB u CJ] ckpemmBarotcs. Kakoe pacnonoxkenue nmerot npsmbie AC u BJ1?
A) mapamnensusie; b) neprnenaukymspusie; B) ckpemuBatotcs; ) mepecekaroTcs.
3. (1 6ayn) Inockoctn @ u B umeror 1 obuyro Touky. KakoBo ux B3auMHOE pactoioxeHue?
A) mapamnensHsl; b) nepecekarores o npsimoii; B) coBnanatot; I') ckpemuBatorcst.
4. (1 O6amn) Ecnmm mnpsmas, mpoBeieHHass Ha TUIOCKOCTH 4Yepe3 OCHOBaHUE HAKJIOHHOW,
MIEPIICHNKYIISPHA €€ TPOEKIINH, TO OHA. ..
A) nepneHAMKYIIpHA U caMOi HaKJIOHHOH; b) mapasienbHa 1 camoit HakJIOHHOW; B) ckpermBaeTcs ¢
HaKJIOHHOM; [') meprneHanKyIsipHa OCHOBAaHUIO HAaKJIOHHOM.




Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHusa u nOJy4eHHbLIl OMmeent.

5. (2 6amma) Yepes xoHIbl oTpe3ka AB u ero cepenuHy M mpoBeneHBI NapalieibHBIC MPSIMBIC,
MepEeCceKaroIue HEKOTOPYIO TNIOCKOCTh B Toukax A1, B1 u M1. Haitnure nnuny otpeska MMy, eciu oTpe3ok
AB He nepecekaeT mIocKocTh u eciu AA1=6,8cMm, BB1=7,4cMm.

6. (2 6aa) [Ipsameie AC, AB u AJl monapHo neprieHnuKyasipusl. Haiinure otpesok CJI, ecnu AB=5
cM, BC=13 cMm, AJ/I=9 cm.

7. (2 O6amma) M3 Toukm K IUIOCKOCTH TIPOBEICHBI ABE HAKJIOHHBIC. Haimgwre mmHBI 00Imero
MEPIEHIUKYISPa, €CIIA MPOSKIIMU HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJTMHBI HAKJIOHHBIX paBHBI 23 cM U 33
CM.

8. (2 6ayura) Haueptuts ky0 ABCJIA1B1C1/I1. [Toctpouts Touky KEAB, Touky MEJI:C, oTpe3ok
PEeAB.C;.

JonoiHNTEeIbHAS YACTh
Ilpu evinonnenuu 3a0anus 9 3anumiume xo00, 060cHo8anue peuwleHusA u nOJIyueHHbLI Omeent.
9. (3 6amna) Pa3outk nBetHHK Kpyriod Gopmel (R=2 M) Ha yacTu pasznuyHol Tuomanu. Paccuurars
KOJIMYECTBO CAKEHIIEB IBETOB IS KXK10r0 cekTopa. OhopMuTh cxemy 1BeTHuKa. Hanpumep:

ITaJI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus

OTtBeT B B b A 7,1 15 9 - -




3.2 Koopounamut u éexmoput

Obpazosamenvhble pe3yibmanol, noodnexcauiue npogepke (I1emenniol):

JIP6 1, IPG 9, IPG 11, IPG 12, JIPG 13.

JIPy 1, Py 14, Py 15, Py 16, APy 17, APy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

IIK 3.1.

Teopernyeckne BONpPOChHI:
W3 1ero cocTout npsAMoyrojibHas CUCTeMa KOOPAUHAT B IPOCTPAaHCTBE?
Ecnu Touka IeXXUT B IUIOCKOCTH Xy, KaKasi KOOpJMHATA y Hee HyJieBast?
[IpuBeauTe npuMep KOOPAMHAT TOUKH A, KOTOpPas JIGKHUT HA OCH Z.
PackpoiiTe moHsATHE «BEKTOPY.
Kak naiitu xoopauHaTsl BeKTOpa?
[epeuncnure 1 packpoiiTe mpaBuiia cI0XKEHUS BEKTOPOB.
Kakune BeKTOpbI Ha3pIBaIOTCS KOJUIMHEAPHBIMU?
Kakue BeKTOpbI Ha3bIBAIOTCS IEPIEHANKYIAPHBIMU?
UeMy paBHO CKaJsIpHOE MPOM3BEACHUE BEKTOPOB?
10. Kak HaiiT BeKTOpHOE TTPON3BEICHIE BEKTOPOB?
11. Uemy paBeH yroi MEeXAy BEKTOpaMu?
12. [IpuBenuTe npumep MaTpUIBl 2X2.
13. [IpuBenuTe mpumep MaTpuIs! 3%3.

©CoNoa~WNE

KonrpoJjnHas padora

Oobs3aTesqbHast YacTh

Ilpu pewsenuu 3a0anuii 1-4 3anumume npasuiabHblii OMEEM U3 YEMbIPEX NPEOTOHCEHHBIX.

1. (1 6amn) Hanmsr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HuUX JNexaT Ha
KOOpAHHATHOH npsmoi Oy?

A)A; B)B; B)C; IN) /1.

2. (1 6amn) Kakue uz Bextopos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) SBISIOTCS € AMHUIHBIMU?

A)a;b)c;B)B; ) p.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), c(3,6,-6), B(2,4,-6) KoyuIMHEapHbI?

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

4. (1 6amn) Hansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii Kakoro OoTpe3Ka SBIISETCS TOUYKa
M(0,3,4)?

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

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwtenus u nOay4eHHblil Omeent.

5. (2 6aina) Jansr Bekropsr a(-6,0,8) , B(-3,2,-6). Halinute ckaisipHOE POU3BEJICHUE BEKTOPOB.
6. (2 6ana) [lpu KakuxX 3HAYEHUSX 71 BEKTOPHI A (4,1,2), B(1,2,n) NepIEHANKYISPHEI?)

7. (2 6amna) Jlansr Bektops! a(-6,0,8), B(-3,2,-6). Halinure KocHHYC yriia MeXIy BEKTOpaMHU.

8. (2 6amna) Jokaxwure, yto yetbipéxyroasuuk ABC/I sBnsiercs pomOomM, ecou:

A(6,7,8), B(8,2,6), C(4,3,2), [1(2,8,4).

JdonojHuTebHASA YACTh
Ilpu eévinonnenuu 3adanusn 9 3anumiume xo0, 000cHo8anue peuteHus u NOJIy4eHHbLI Oneen.
9. (3 6ayma) Maket KiyMOBI IIPEICTaBICH Ha KOOPAWHATHOMN IJI0CKOCTH. Haiinure miomans KiryMObI
(qupre])’(yronLHHKa), BEPILIUHBI KOTOPOT'0 UMEIOT kKoopauHathI (8;0), (10;8), (2;10), (0;2).

101




ITa/IOHbI OTBETOB:

Homep 1 5 6 7 9
3aJaHuA
OtBer B -30 -1 -3/7 68




3.3 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue Qynxyuu

Obpazosamenvuvle pe3yibmamsl, nodaexcauwiue nposepke (Iiemenmol):
JPo 1, JIP6 3, IPG 5, /1P6 14.

APy 1, [Py 6, [IPy 7, /IPy 8, [Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnyecKkue BONPOCHI:

1. Uemy paBeH yroia B OJUH pagnuaH?

2. B KakMx 4YeTBepTAX TPUTOHOMETPHYECKOTO Kpyra (GYHKIOHS y=sinX TNpPHHAMAET
TIOJIO’KUTENBHBIE 3HAUCHHUS?

3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra GYHKLIUS Y= COSX MPHHHUMAET

OTpHLATEIbHBIC 3HAYCHUS?
4 [Iponomxkure onpenenenne: «CHHYC OCTPOTO yTia — 3TO. .. ».
5 [Ipomomxute onpeaenenue: «KocuHyc ocTporo yria — 3T0...».
6 [Iponomxute onpeaenenue: « TaHreHC OCTPOTO yria — 3TO. .. ».
7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIAECTBO.
8 Yemy paBHO mpousBesenue tgx*ctgx?
9 Yemy pasen Sin(2x)? ChopMynupyiite MpaBUiIO BIYUCICHHUS.
1

0. Uemy paBen €0S(2x)? ChopMyaupyiTe paBUIO BEIYUCICHHUS.

11. [lepeuncnure TpuroHOMeTpUYeCKue PYHKINH, YKAKUTE UX TTEPHOMIBI.

12. Yemy paBen nepuoj GyHKimn Y=C0S(4X)?

13. eMy paBeH nepuoa GyHKIMU y=cos(x/4)?

14. Onpenenure 001acTh 3HAYEHUS PYHKIHA y=3C0S(5X)?

15. [lepeuncnure ciocOOBI pemIeHNs] TPUTOHOMETPUIECKUX YPaBHEHUH.

16. Packpoiite anropuT™M pelIeHHs OJHOPOAHBIX TPUTOHOMETPUYECKHX YPABHEHHUM IIEPBOTO
MOPSIKA.

17. PackpoiiTe anroputm peuieHus: OJHOPOAHBIX TPUTOHOMETPUYECKHUX YPAaBHEHHH BTOPOTO
MopsiIKa.

KonTpoabHas pabora
Oos3aTeabHasA 4aCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbII OMEEm U3 Uemulpex npeodao0HceHHbIX.

1. (1 6an1) B AABC sinC=-2, Kakast 13 cTOpOH SBIseTCA THIOTERY30i AABC?
AC P y

A) AB; b) AC; B) BC; T') CB.

2. (1 6ayn) Yriiom kakoit uetBeptu siBisieTcs yroi 0=400°?

A)LB) I B) I T) IV,

3. (1 6ayn) Kakue u3 GyHKIUIA SABISIOTCS YETHRIME?

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

4. (1 6ann) Kakne U3 yrcen SBISIOTCS KOPHEM YPaBHEHHS COS X = %?

T T T 2m
A)yx==; B)x==; B)yx=—; [N x=—.
) 6 b ) 3 b ) 2 2 ) 3
Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwtenus u nOay4eHHblil Omeent.
. T T
5. (2 6aita) Beramcnure: sin S T cosz.

. V2 .. V2
6. (2 6ama) HaiinnTe 3HaUeHHE BHIPAKEHS 4arccos7 - 4arcsin(— 7)

7. (2 6amna) Jlokaxwurte ToXAECTBO: 28in(7/2+a) + cos(T — a)= cosa.
8. (2 6aina) Pemure ypaBHenue: Sin? x - 4 sin x + 3 =0.

JdonojHuTe bHAA YaCTh
Ilpu evinonnenuu 3a0anus 9 3anumiume xo00, 060cHosanue peuleHus u nOJIy4eHHbLI Omeent.
9. (3 6amna) Pemure cucreMy ypaBHEHHI:
X+y=m
{sinx + siny = 2.

ITaJI0HbI OTBETOB:



Homep 6 8 9
3 aHusI
(0] 2 T E
TBET T S +2mn, (2 +
nez 2mn; Z +
2mn),

ne”z




3.4 Hpouzeoonan ¢ynxkyuu, ee npumenenue

Obpazosamenvuvle pe3yibmamsl, nodaexcauwiue nposepke (Iiemenmol):
P61, /1P6 4, /1P6 6, /1P6 14.
APy 1, APy 6, APy 7, APy 8, APy 9, APy 10, APy 11, APy 18, Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

[IK 3.1.
Teopernyeckne BONpPOChHI:
1. [Ipomomxure onpexnenenue: «IlocnenoBaTenbHOCT — 3TO...».
2. [IpuBemuTe npuMep apuPMETHICCKON ITPOTPECCHH.
3. IIpuBeauTe mpuMep TeOMETPUUECKON TPOTPECCUH.
4. [IpuBeaute npumMep G€CKOHEYHO YOBIBAIOIIEH F€OMETPUYECKOM TPOrPeCcCH.
5. [Iponomxute onpenenenue: «IIpousBomHas — 3T0...».
6. PackpoiiTe reoMeTprU4eCKUid CMBICIT TPOU3BOTHOM.
7. [Ipomomxute onpexnenenue: «KacarenpHast — 3T0...».
8. PackpoiiTe pu3nuecKuii CMBICI TPOU3BOAHOM.
9. [lepeuncnure npaBuia BEIYUCICHNUS IPOU3BOAHBIX.
10. Uemy paBHa IPOM3BOIHAS CTETIEHHOW (DYHKITHH?
11. Uemy paBHa IpOU3BOIHAS POU3BEACHUA?
12. Uemy paBHa IPOU3BOIHAS 9aCTHOTO?
13. Uemy paBHa IPOU3BOIHAS CIIOKHOHN QyHKITUN?
14. ChopmynupyiiTe npu3HaK Bo3pacTaHus (QyHKIIHH.
15. CdhopmynupyiiTe npuzHaK yObIBaHHS (DyHKINH.
16. CdhopmynupyiiTe mpu3HAK TOYKH MAKCUMyMa (DYHKITHH.
17. Cdhopmynupyiite mpu3HaAK TOYKH MUHUMYMA (yHKITHH.
18. CocraBpTe ajropuTM pEIUICHUS 3aJa4 Ha HAXOXICHHS HAWOONBIIEro M HaUMEHBIICTO
3Ha4YeHus PyHKIMU Ha OTpe3Ke?
19. CocTaBbT€ aNTOPUTM HCCIEIOBAaHUS M TIOCTPOeHWsI Tpaduka (QYHKIUH C ITOMOIIBIO
MIPOU3BOJAHOM.
20. Kak HaiiTu BepTHKanbHYIO acHMITOTY rpaduka GyHKIun?

KonrpoanHas padora
Oos3aTeabHasd 4aCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLIL OMEem U3 Yemulpex npeodioHceHHbIX.
1. (1 6am1) Yemy paBHa npousBoaHas GyHKIMH y=COs°X?
A)y'=-sin’x; B)y'=-2sin’x; B)y'=-2cos xsinx; I') y'’=2cos x.
2. (1 6amn) Ilo kakoi U3 GOPMYI BEIYHCISETCS TPOU3BOIHAS POU3BEICHUS ?
A) (wHv)=u+v; B) (w)=u'v+uv’; B) () = = D)(f(g() =f (g(x))*g (x).
3. (1 6amn) Pemmure ypasuenue f'(x)=0, ecan f(x)=3x% — 6x +4. Beibepure oTBeT.
A)1;b)-1;B)4;T) -4.
4. (1 6amr) Ha pucyHke u3oOpaxeH rpapuk mnpousBoaHoit ¢yukiuu f(X), onpeneneHHoll Ha
untepraie (—10; 8). Haiinute konndyecTBo Touek Makcumyma Gyukuunu f(X) Ha otpeske [—9;6].
N

AT

[\ y=r1)

=Y

A)5;B5)4;B)2;T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienusa u nOaAY4YeHHbLL Omeent.
5. (2 baia) MarepuanbHas TOYKA  JBHKETCS MPSIMOJTUHEHHO o 3aKOHY

x(t) = —1*+613 — 4> + 51 -5
(F,I[e X— pPacCToOdHUC OT TOYKHU OTCUCTA B MCTpaAX, t— BpEMs B
CeKyH/IaX, M3MEPEHHOE ¢ Hauasa ABmkenus). Haiinute ee ckopocTb (B M/C) B MOMEHT BpeMeHn | — 3c.



6. (2 6amna) Ha pucynke mszobpaxén rpadpuk ¢yakmuu Y=f(X) u kacarensHas K HEMY B TOYKE C

a0crumccoii Xo. Haiinure 3HaueHue npousBoaHoi Gpynkuuu f(X) B TOUKe Xo.
YA

3

™

(x—2)(x+3) >0
(x-8)
8. (2 6anna) Uccnenosats pyHkiumio f(x)=x> — 3X U HOCTPOUTH €& rpaduk.

7. (2 6amta) Pemmire HepaBeHCTRBO:

EOHOJIHHTQJILHaﬂ 4acTb

Ilpu evinonnenuu 3a0anusn 9 3anuwiume x00, 000CHO8aHUE PeUieHUA U NOIYYUEHHDbLI ONGEm.

9. (3 6amna) ®upme «CagoBoa» BHIIEIAIOT YYaCTOK 3eMiH miomansio 100 M2, [pemararor 4eTsipe
yJacTka pa3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ywactox omoOput mupexkTop (upmsb
«CazioBo1», yUUTHIBAsA, YTO HEOOXOIUMO OYET MOCTABUTh 3a00p MO EPUMETPY?

ITaJ0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHuA

OtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +o0)




3.5 Muozozpannuku u mena epawenus

Obpazosamenvuvle pe3yibmamsl, nodaexcauwiue nposepke (Iiemenmol):
JpPo6 1, 1P6 6, 1P6 9, 1P6 10, JIP6 11, APG 12, JIP6 14.

APy 1, APy 12, 1Py 13, APy 14, APy 15, 1Py 16, APy 18, APy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

K 2.4, IIK 3.1.
Teopernyeckue BONPOChHI:

1. IIponomxkure onpeaeneHue: «MHOTOrpaHHUK — 3TO...)».

2. IIponomwxkure onpenenenue: «IIpuzma — 3t1o...».

3. [Ipomomxute onpeaenenue: «IIpsMOYronbHBINA Napauieenunes — 3T0. .. ».

4. [Iponomxure onpeaenenue: «Kyo — 3t0...».

5. IIponomxkure onpenenenue: «Ilupamuna — 3To...».

6. CdhopmynupyiiTe CBOWCTBO O IPOTUBOJIESKAIINX TPAHSIX MapasliesIenUneaa.

7. CdhopmynupyiiTe CBOWCTBO O AUATOHAJISIX Mapajuleienunesa.

8. ChopmynupyiiTe CBOHCTBO O [WAroHalld H JIMHEHHBIX pa3Mepax MPSIMOYTOIBHOTO
napaienenuneaa.

9. Kakas npusma Ha3bIBaeTCs mpsAMoii?

10. Kaxas mpusma Ha3piBaeTCs IpaBUIHHON?

11. Packpoiite noHsATHE «IIpaBUIBHAS THPAMIIA.

12. Uro Takoe anogema npaBuIbHONW THPaMUIBI?

13. B 4eMm oTnuyme NONMHOM MOBEPXHOCTH MPU3MBI OT TIOJIHOW TTOBEPXHOCTH THPAMUABI?

14. Cdhopmynupyiite TeopeMy 0 BEIYUCIEHUN OOKOBOH TTOBEPXHOCTH TPSAMOI TPU3MBI.

15. Chopmynupyiite TeOpeMy O BEIYUCIEHUN 0OKOBOH TTOBEPXHOCTH MPaBUILHON MTHPAMUIEIL.

16. Ha3zoBute npeaMeTs! U3 Bamiel MpoecCHOHANBHON eSITEIbHOCTH, KOTOPBIE UMEIOT (POPMBI
MHOT'OI'PaHHUKOB.

17. Kakue MHOrorpaHHukM Has3bIBalOTCS  NpaBwibHBIMU?  [lepeuncnure mpaBUIIbHBIC
MHOTOTPaHHUKH.

18. [Iponomxkure onpenenenue: «{unuuap — ato...».

19. [Iponomxkure onpenenenune: «KoHyc — 3TO...».

20. [Iponomxkure onpenenenue: «YceueHHBIH KOHYC — 3TO...».

21. [Iponomxure onpenenenne: «llap — 3T0...».

22. Yo ABNIAETCSA BHICOTOM YCEUEHHOI'O KOHYyca?

23. Uro ABIsIETCS OCEBBIM CEUEHHEM IIMIMHIIPA, KOHYCa, YCEYEHHOTO KOHYCa, Imapa?

24, [MepeuncnuTe eAMHUIIBI K3MEPEHUS MO, 00beMa.

25. YeMy paBHO OTHOLICHME IUIONIAeH NOBEPXHOCTEH MOZOOHBIX pUryp B mpocTpaHcTBE?

26. Uemy paBHO OTHOIIIEHHE 00HEMOB MOIOOHBIX (GUTYP B IPOCTpaHCTBE?

217. HazoBute npeaMeTsl U3 Baiel mpodecCHOHANBHOM JIESITEIbHOCTH, KOTOPBIE UMEIOT (POpMBI

TEJ BpaIllCHHUS.

KonTpoabHas pabora
Oos13aTesbHas YacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLL OMEem U3 Yemulpex npeodi0HceHHbIX.
1. (1 6amr) B xakux enuHUIIAX U3MEPSETCS TUIOIA b IIOBEPXHOCTH MHOTOTpaHHHUKA?
A) B rpanycax; b) B Merpax; B) B kBagpaTHbIX MeTpax; [') B IBYrpaHHBIX Tpagycax.
2. (1 6amn) Inomaas OOKOBOH MOBEPXHOCTH MIPU3MbI BBIYUCIISETCS 110 (opMyJIe:
A) S =Ssox + 2 Socu.; B) Seox =Pocu™H; B) S= Bsox + S Socu; ') S60K =2Poc™H.
3. (1 6ayn) Yto sBIIsIETCS OCEBBIM CEYCHHUEM YCEUEHHOTO KOHYyca?
A) paBHOOeApeHHBIN TpeyroibHUK; b) paBHOOenpeHHas Tpanemnus; B) mnpsmoyrompuuk; I)
MPSIMOYTOJIbHAS TPAISIHA.
4. (1 oamn) Kakas ¢urypa momydaercss Hpu BpalleHWH NPSMOYTOJIBHOTO TPEYTOJIbHHUKA BOKPYT
OJIHOTO U3 CBOUX KaTETOB?
A) xonyc; b) ycedennsrii konyc; B) nupamuna; I') yceuenHnas nupamua.
Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienus u nOaY4YeHHbLl Omeent.
5. (2 6amna) PeOpo ocHOBaHUS MPaBUIBHON TPEYrojbHOW mUpaMuiibl 3 M, anodema 6M. Haiinute
TUIOINAb OOKOBOM MOBEPXHOCTH MTUPAMHIBL.

V588

6. (2 6amna) JluaroHanp Kyoa paBHa " Hatigute ero o0beM.



7. (2 0amna) IIpAMOYroNbHHK CO CTOpPOHaMH 8CM M 3CM BpalllaeTcsi BOKPYr OOJIBIICH CTOPOHBI.
Hatinute 00beM, Tutomiau OOKOBOW U IMOJTHOM IMOBEPXHOCTEH IMOIyIEHHOTO Tea.

8. (2 bayna) Beraucauth MOBEpXHOCTh KPOHBI KyCTapHUKA, uMeroriero gopmy mapa paauyca 0,5 m. B
OTBET 3aIUIINTE YHCIIO, IeJICHHOE Ha TT.

JonoiHNTEeIbHAS YACTh

Ilpu evinonnenuu 3a0anus 9 3anumiume x00, 000CHO8aNUE PEUIEHUA U NOJIYYUEHHBLIL OMEen.

9. (3 6amna) Co3nath MOJIENb KITYMOBI, UMerOIeH GopMy KOMOMHHUPOBAHHOTO TEOMETPUIECKOTO Tela,
BBITIOJTHATH HEOOXOAMMBIE pacueThl (II0Maab, 00hEM, KOJTHICCTBO U BUIIBI CAXKEHIICB).
[IpenmonaraeMbie MOACTH KITyMO:

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer B b b A 27 2744 12 7, 1 -
48 T;
64 1t




3.6 Ilepsoobpasnasn ynxyuu, ee npumenenue
Obpazosamenvuvle pe3yibmamsl, nodaexcauwiue nposepke (Iiemenmel):

JP6 1, [1P6 4, /1P6 6, /1P6 14.
APy 1, APy 6, APy 7, APy 8, APy 9, 1Py 10, APy 11, /1Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IK 3.1.

Teopernyeckue BONPOCHI:
IMponomxkure onpenenenue: «Dyukuus F(X) Ha3pIBaeTCs ... ».
PackpoiiTe reoMeTprU4eCKUd CMBICI ONIPEACIICHHOTO MHTErpaia.
[Mponomxkure onpenenenue: «KpuBoauHEHHAS Tpamenus — 3T0...».
Chopmymupytite popmyny Hetorona-Jleribamma.
B geM 3akrodaeTcst oOmmiA BU BCEX TIEPBOOOPA3HBIX?
[lepeuncnure npaBuiIa BEIYMCICHUS HHTETPAJIOB.

Sk~ whE

KonTpoabHas paborTa
Oos3aTe/IbHAsE YaCTh
Ilpu pewsenuu 3a0anuii 1-4 3anumume npasuiabHulii OMEEm U3 YEMbIPEX NPEOTOHCEHHBIX.
1. (1 6asmn) Jns kakoi u3 Gpynkumii pynkmus F(x)=x3-3x>+1 sBisteTcs nepooOpasHoii?
A) f(x)=3(x%-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.
2. (1 6ann) Hana pynxius f(x)= 3x>+1. Uemy pasuna F(1)
A)2:B)4:B)6:1) 15,
3. (1 6amn) O6wit BUI Beex mepBoooOpasHbIx s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6an) Beraucnure onpejieNieHHbINH MHTErpa | 12 xdx.
A)-1;b)1;B)-1,5;T) 1,5.

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume xo00 peuwienus u noay4eHHblil Omeent.

5. (2 6amna) Sdsnserca mu F(x)=x3-3x+1 nepsoobpasnoii ana Gpynxiuu f(x)=3(x?-1)?

6. (2 6anna) 3anaiite nepsoobpasHyio F(x) mis Gpynxuun f(x)=3x2-2X, eciM M3BECTHBI KOOPIHHATHI
touku M (1, 4) rpaduka F(x).

7. (2 6auta) Ha pucynke uzobpaxen rpadpuk ¢pyakuuu y=Ff(X), onpenenéunoit va uarepsaie (—3; 11).
Haiinure nanMensinee 3Hauenue pyakmun f(X)Ha orpeske [2;9,5].

Y o
4 v=Jl=)

N\
YN I\
AR EERE
) / ‘-,lII]
NN A\
\/|_[\/] .

8. (2 6amna) Ha pucynke m3o0paxen rpadpuk Hekotopoil ¢yHkimu Y=f(X). [Tonb3ysce puCyHKOM,

. 5
BBIYMCIIUTE ONPEIEICHHBINH HHTErpaJ [ f (x)dx.

YA

4 y=f(x)

et o s e s e e e
) o o s e s s e e

JIONOJIHUTEIbHAA YACTh
Ilpu eévinonnenuu 3a0anua 9 3anuwiume x00, 000CHOBAHUE PeuleHUs U ROJIYYEHHbLIL OnEem.




9. (3 6ayua) BeruucnuTh miomians KIyMObI, IEpUMETP KOTOPOH OrpaHUYMBArOT HMHUU y=0, Y=X, y=-
2x+6. Pemuts nByms criocobamu. Coenath 4epTex.
ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHust

OtBer r A b r na x3-x+4 -3 12 3




3.7 Cmenenu u kopruu. CmeneHnas QyHKuus

Oépazosamenvhble peyivmamsl, noonexcaujue npoeepke (J1eMeHmol):
JP6 1, PG 2, JIP6 3, /1P6 5, IPG 6, JIP6 14.

APy 1, APy 5, APy 6, APy 7, APy &, 1Py 18, APy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnueckue BONIPOCHI:

1. CdhopmynupyiiTe onpeienieHre CTeleHHOH (yHKINH.

2. [lepeuncnure cBOKWCTBA CTETIEHHOW (DYHKITHH C TEJIBIM MTOKA3aTEIEM.

3. Ilepeuncnure cBOMCTBA CTENEHU C ICMCTBUTEIbHBIM MOKa3ateneM. [IpuBeaure mpumMepsl.

4. [lepeuncnure cBOWCTBA KOPHS HATYypalbHOU cTeneHu. [IpuBeauTe mpumMephl

5. Ha urto HeoOxommmo oOpaTWTh BHHMaHHE NPU PEIICHUH HPPAIHOHAIBHOTO YpaBHEHHS
YEeTHOH cTeneHun?

6. YeMy paBeH KOpEHb YeTHOHM CTENEHU U3 OTpHULaTensHoro uncna? [Ipuseaure npumep.

7. YeMy paBeH KOpeHb HEUETHOM CTETIEHH U3 OTpUliaTenbHoro yncia? [lpusenute npumep.

8. Ha 9to cTouT 00paTuTh BHUMaHNE TIPH PEIICHUHN HPPALMOHATIBHBIX, JPOOHO-PAITIOHATBHBIX

YpaBHEHUH 1 HEPaBEHCTB?

KonTpoabnas pabora
Oobs3aTesqbHast YacTh
IIpu pewienuu 3a0anuii 1-4 3anumiume npasunbHyll OMEEm U3 YEMblPex NPEON0IHCEHHBIX.
1. (1 6amt) Mex /Iy KaKHMH AByMs HATYPaTbHBIMH YHCIAMH HAXOIUTCS dnciIo 1/19?
A)19u20;5)2u3;B)18u19;I)3 u4.
2. (1 6am1) OnpenenuTe KOpeHb ypaBHeHUs X°=125
A)3.;b)-3;B)-5;T) 5.
3. (1 6amr) Pacnionoxwute B MOPSAKE BO3PACTAHUS YHCHA: 2; i/S_, V17
A)2; 35, Y17, B) 2; V17; 3/5; B) /5; 2; V17, 1) V/17; 2; /5.
4. (1 6amn) YMHOXKAas Yuclia ¢ OJUHAKOBBIM OCHOBAHHEM, UX CTETICHH. ..?
A) ymHoxkaem; b) nemmum; B) cknamsiBaem; [') oTHUMaeM.

Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHusa u NOJIy4YeHHbLL OMmeent.
aS,SS . a2,9

6,48
5. (2 6amna) Haiiute 3HaYeHNE BBIPaKEHHS a pu a=7.

(VI2+vB)*

6. (2 6amna) HaiiuTe 3HaYCHUE BBIPAXKCHHS .
7. (2 6amna) Paccrosiiue oT HabIrOIATENS, HAXOSAIIErOCsS Ha HEOOJIBIION BhICOTE N KMIIOMETPOB HaJI

[ =V2Rh

3eMI€il, 10 HAOII0JaeMOl M JIMHUY TOPH30HTA BBIYUCISETCS 110 (GopMyIIe , raie R=6400 kM —
paanyc 3emnu. C Kakoil BBICOTHI TOPU3OHT BHJEH Ha paccTossHMK 48 KuinomeTpoB? OTBET BhIpa3uTe B

KHJIOMETpax.
V=32 —x=2.

JIONOJIHUTEIbHAA YACTh
Ilpu eévinonnenuu 3a0anua 9 3anuwiume x00, 000CHOBAHUE PeuileHUs U ROJIYYEHHbLIL OHEem.

y =x
=X

8. (2 6amna) Pemure ypaBHEHHE

9. (3 6aya) Pemmre rpadudecku cucteMy ypaBHEHHIA: {

ITaJ0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHuA

OtBer b r B B 49 2 0,18 -36 (1; 1)




3.8 Ilokazamenvhas pynkuyus

OébpazosameinbHble pe3yibmanol, nooaexcauiue npoeepke (I1emMennibl):

JIPG 1, JIP6 2, JIP6 3, JIPG 4, JIP6 5, JIP6 6, JIP6 14.

APy 1, IPy 5, IPy 6, [IPy 7, [Py 8, JIPy 18, /Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

TeopeTHyecKkue BONpOCHI:
1 Cdhopmynupytite onpeneneHue noka3areabHON (QyHKIIHH.
2 [lepeuncnure cBONCTBA MOKA3aTEIbHON (PYHKIIHU.
3 [lepeuncnure ciocoOBI peNICHHS TOKA3ATENBHBIX YPaBHEHHA.
4. CdhopmynupyiiTe mpaBuIO pelicHHs MPOCTSHIITUX MOKA3aTSILHBIX HEPABESHCTB.
5
6

. B uem 3akirodaercs rpaguuecKuil Crioco0 perieHus ypaBHEHHM.
. llpuBenure mpumep (GYHKIMOHAIBHOW 3aBUCHMOCTH IIOKa3aTelIbHON (YHKIMH W3 peaNbHOMN
KU3HHU.

KontpoJbHas padora

Oos3aTeabHasA YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbIIL OMEEm U3 Uemulpex npedio0HceHHbIX.
1. (1 6amn) Ilpu kakoM 3Ha4YeHNH a PyHKIMSA y=a* ObIBaeT Ha BCEH 0OIACTH OTpeaeNeHIs?
4 1
A)a=;; B)a=825;B)a=; I a=/3.
2. (1 6amn) Ha pucynke uzodpaxén rpaduk dynkuun Buaa f(x)=a*. Haiinqure 3nauenue f(2).
YA ]

51

filx)y=a"

-

0 .1
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6ayn) @ynkums 3axana GopMyIIOu: f(x)=(§)x. Yemy pasno f(-2)?
A) = B)-4;B) 4 1) VZ.

1 x—13
(5) =3
4. (1 6amn) Kopens ypaaerus \ 9 ?
A) 12,5; b) 13; B) 14; T') 15.

Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHusa u NOJIy4YeHHbLl Omeent.
5. (2 6anna) Haiimure kopeHb ypaBHeHus 3*2-5%3*=12
6. (2 6ana) CKOJIBKO LENBbIX PEIIEHNH HMEET HEPaBeHCTBO 1 <7%1<49?
_ 25 —8x —x2
7. (2 6ayna) Haligure Touky Makcumyma (QyHKIIUA Y= :
8. (2 bamra) B xome pacmaza paJMOaKTUBHOI'O H30TOINA €r0 Macca YMEHBIIACTCS [0 3aKOHY
m(r) =mg-2""7T,
rjae Mo— HayalbHas Macca HM30Toma, {— Bpems, MpolIeAliee OT Ha4YaJbHOTO
MOMEHTa, | — TIepuoJ moiypacnana. B HauanbpHBIII MOMEHT BpeMeHH Macca u3otomna 184 mr. Ilepuox ero
nojypacnaza cocrasisier 7 MuH. Haiiaute, depe3 cKobko MUHYT Macca “U30Tona OyaeT paBHa 23 MT.

JlonoJHUTEIbHAS YACTh
Hpu 6bInOIHeHUU 3a0anus 9 3anuuwiume xod, obocHoeanue peuienua u n0]lyll8HHbll2 omeem.




y—2x=0

9. (3 6aya) Pemmre rpadudecku cucTeMy ypaBHCHHIA: {y _ox—

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OTBeT B A B A 1 2 -4 21 (2; 4)




3.9 Jlozapugpmet. Jlozapupmuueckasn ynxuus

Obpazosamenvhble pe3yibmanol, noodnexcauiue npogepke (I1emenniol):

JIP6 1, JIP6 2, JIPG 3, JIPG 4, JIP6 5, JIP6 6, JIP6 14.

APy 1, iPy 5, JIPy 6, [IPy 7, [Py 8, JIPy 18, /Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyecKkue BONPOCHI:

1. Cdhopmynupyiite onpenenenue morapupMuaeckoin HyHKITIH.

2. [epeuncnure cBoiicTBa NorapugmMuieckoil GyHKIuu.

3. [Iponmomxure onpenenenne: «Jlorapudm — 3T0...».

4, Uemy paBeH snorapudm npon3BeneHus?

5. Yemy paBeH Jiorapu¢m 4acTHOTO?

6. [IpuBeauTe mpuMepsl JOrapruPMUIECKON CIMpaAK B IPUPOC U B OKPYKAIOIIEM MHUPE.

7. Ha 4ro crouT oOpaTuTh BHUMaHHE MpPH DPEUICHHH JOTAPU(PMHUUYECKUX W YpPaBHEHUH H
HEpaBEHCTB?

6. [Nepeuncnure criocoObl perIeHus TOrapuPMHUICCKUX YPaBHEHUH.

7. ChopmynupyiiTe mpaBuIIO perieHus MPOCTEUIITNX JTOTapUPMUIECKUX HEPABEHCTB.

8. B uewm 3axmrodaercst rpaduaecKuii crioco0 pereHns ypaBHEeHHH.

6. [IpuBeaure mpuMep QYHKIHMOHATBHON 3aBUCHUMOCTH JOrapru(pMUieckor (yHKIUN U3 peajbHOIM
KHU3HH.

KonrpoanHas padota
Oos3aTeabHasd 4aCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbIIL OMEEm U3 Uemulpex npeodio0HceHHbIX.
1. (1 6amr) Kakas u3 (yHKIMA Bo3pacTaeT Ha Bcel 00I1acTH OIpeIeeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; I') f(x)=log1 x.
2

2. (1 6amn) Ykaxure obnacts onpenenenus yukiwu f(x) = Ig 2xx+_73

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); T') (-o0; -7), (1,5; +o0).
3. (1 6amn) PacnonoxuTs B opsake Bo3pacranus: logg s 4; logg s 0,4, logg 5 i.

1 1
A) logo,s 4; 10805 0,4 ;108057 ; B) logo,s 4:10805 7 ;10805 0,4

1 1

B) loggs " logy50,4;loggs4; I') loggs 0,4; logg s o logg s 4.

log,(5—x)=2
4 .

4. (1 6ann) Haiimure KopeHb ypaBHEHUS
A)11;b)-11;B) -3; T) 3.

Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHusa u NOJY4YeHHbLL OMeent.
5. (2 6ama) Onpenenute 3HaYeHHe BhIpakeHus logg 2 + logg 3 + 210824,

6. (2 6amna) YkaxxuTe HAMMEHBIIIEE 1EJI0¢ PEIICHUE HEPaBSHCTBA:
log;(6x — 4) > 2.

7. (2 6amna) Haiimute TOUKy MaKcCuMyMa (hyHKIIHH Y= 8 In ('x + 7) o 8)6 + 3 :

8. (2 6amna) [{ns oborpeBa moMenieHus, TeMIiepaTypa B KOTOPOM MOAIepkuBaeTcst Ha ypoBHe T,=15°
4yepe3 paanuaTop OTOIUICHHUS MPOITYCKAIOT rops4yto Boxy. Pacxon npoxosimieii yepe3 TpyOy paarnaTopa BOIbI
m = 0,6 kr/c. [Ipoxojs mo TpyOe paccTosHHE X, BOJIa OXJIaXIaeTcs OT HavyajdbHOU TemrepaTypsl Tx=91° no

cm TB — TH BT e
X = Oc—log2 ﬁ’ C:4200—o
Temneparypel T, mpuuém Y —fo rpe KI-° C _ renmoémrocts BOJBI,
Br
Y =28—
M-°C__ KO3 GUIIMEHT TeIIo00MeHa, a o= 07 8__ nocrosiuHas. Haiigure, 10 KakoM

Temneparypsl (B rpagycax Llenbcus) oxmagurcst BoAa, eciu JyinHa TpyOsl paguaropa pasHa 144 m.

JIONOJIHUTEIbHAA YACTh
Ilpu eévinonnenuu 3a0anua 9 3anuwiume x00, 000CHOBAHUE PeuieHUs U ROJIYYEHHbLIL OHEem.




y + 2x = log3 135 — logs 5

9. (3 6amna) Pemure rpaduuecku cucTeMy ypaBHeHm/I:{ 2y—3x=6 .

ITaJI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OtBer A r A b 5 3 -6 34 0;3)




3.10 Muosicecmea. Inemenmol meopuu zpaghos

Obpazosamenvhble pe3yibmanol, noodnexcauiue npogepke (I1emenniol):

JAPG6 1, JIP6 2.

APy 1, APy 2, Py 3.
OK 1, OK 4, OK 6, OK 7.
IK 3.1

TeopeTHyeckue BONMpoOCHI:
Cdopmynupyiite orpeneiaeHre MHOXKECTBA.
[Mponomxkute onpenenenue: «O0beAMHEHHE MHOXKECTB — 3TO...)».
TIponomxure onpenenenue: «llepeceueHre MHOXKECTB — 3TO. .. ».
IIponomxute onpenenenue: «Pa3HOCTs MHOXKECTB — 3TO. ...
N300pa3ute 00beIMHEHNE IBYX MHOXKECTB Ha Kpyrax Diiepa.
N300pa3ute nepecedeHne Tpex MHOKECTB Ha Kpyrax Junepa.
Cdopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOM, peOpoM rpada?
Kaxk HaiTit cTeneHp BepmnHbI rpada?
HazoBute oTan4uTeIbHbIE YCPTHI ITOJIHOT'O U HETIOJIHOI'O Fpa(bOB
10 HazoBute oTimunTEeTFHBIE YEPTHI CBA3HOTO U HECBSI3HOTO TpadhoB.

©OoON>O WD

KoHTpoJsbHasi padoTa
Oos3aTeIbHAS YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuuwiume npasuibHulil OMeEem U3 Yemulpex nPeodioHceHHbIX.
1. (1 6amn) Kakas onepariiust n3o0paxxeHa Ha Kpyrax Ditiepa?

A B

A)E=AUB B)E=AnE;B)E=A\B,T) E=A-B.

2. (1 6amn) Kakoii rpad npencrarien?

A) nonueiil; b) Hemonubiit; B)  JIEPEBO; I') HyneBo#.

3. (1 6ayn) Ilsarepo pabounx BCTPETUINCH IPH BBICAJKE LIBETOB B KIIyMOBI. CKOJIBKO BCETO OBLIO
CJIEJIaHO PYKOIIOXKaTHUI

A)10;B) 11;B) 5; T) 6.

4. (1 6anm) Onpexnenure cTeneHb BepIIMHbI B:

A

E F

A)8;B) 11;B)3;T)5.

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienus u noay4eHHblil Omeent.

5.(2 6amma) 1. Jlausl nBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
n300pasute rpaguyecku HoBoe MHOKeCTBO E:a) = AU B ;0)F = AnE.

6. (2 6aya) KonuHel Apy3bst 3aHUMAIOTCSl KAKUM-HUOYIb BUJIOM CHIOpTa. 14 M3 HUX yBIEKAIOTCS
¢dytoomom, a 10 — GacketOom0M. U TOIBKO ABOE YBIIEKAIOTCA U TEM U APYTHUM BHJIOM crtopTa. CKOJIBKO
npyseit y Tomu?»

7. (2 6anna) Ha pucyHke — cxema nopor, cBs3biBaromux ropoxackue napku A, b, B, I', [I, E. Ilo
KOKIOW JIOpOre MOXHO JIBUTaTbCs TOJIBKO B OJHOM HANpaBIECHHWH, YKa3aHHOM CTpenkoid. CKOJBKO
CYLIECTBYET pa3IMYHBIX MyTeil u3 mapka A B mapk E?



B K
A \r \
}“.E
B g

8. (2 6amma) MoXHO M HapHUCOBaTh M300pPaXKCHHBI Ha PHCYHKE Tpad HE OTphIBas KapaHJAll OT
Oymaru u poBOJIS Kax1oe pedpo poBHO OAMH pas?

JlonoHUTE/ILHAS YACTh

Ilpu evinonunenuu 3a0anusn 9 3anuwiume x00, 000CHOBaHUE PeUIeHUA U NOIYYUEHHDbLI ONGEM.

9. (3 Oamma) IlepByro miM BTOPYHO KOHTPOJBHBIC PabOTHI MO MaTeMaTHKe YCIEIIHO Hamucamd 33
CTYJICHTa, NEPBYI WIH TpeThio — 31 cTyaeHT, BTOpyr unu TpeThto — 32 cryaeHTta. He meHee nByx
KOHTPOJBHBIX Pa0oT BeIMOMHWIN 20 cTyneHToB. CKOJBKO CTYJACHTOB YCIIEUIHO DPEHIMIH TOJBKO OIHY
KOHTPOJIBHYIO paboTy?

ITaJI0HBI OTBETOB:

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

OTtBeT B b 10 r - 22 8 HET 18




3.11 Baemenmol KOMOUHAMOPUKU, CIIAMUCMUKU U MEOPUU 6POSAMHOCH eIl

Obpazosamenvuvle pe3yibmamsl, nodaexcauwiue nposepke (Iiemenmol):
JAP6 7, 1P6 8, [1P6 14.

APy 1, APy 2, APy 3, APy 4, [Py 12, APy 13, APy 14, [Py 18, APy 19.
OK 1,0K 2,0K 3, OK 4, OK 5.

IK 3.1.
Teopernyeckue BONPOChHI:
1. [Iponomxkure onpenenenne: «CiydaitHoe coObITHE — 3TO...». [IpuBeauTe mpumep.
2. [IpuBeaute npuMep JOCTOBEPHOIO COOBITHS.
3. [IpuBeauTe mpuMep HEBO3MOXKHOTO COOBITHSL.
4. [Ipomomxute onpeaenenue: «BepoaTHOCTh CIy4alfHOTO COOBITHS — 3TO.. ..
5. ChopmynupyiiTe mpaBUIIO HAXOXKISHHS CJIOXKEHHS BEPOITHOCTEH.
6. CdhopmynupyiiTe IpaBUIO YMHOKEHUS BEPOSTHOCTEH.
7. Kak naiitu cpennee apupmeTnieckoe Y1CIOBOro psaa?
8. Kak maiitn MmennaHy 9rcioBoro psga’?
9. Kak Beruucnsercs pazmax 4ucioBoro paga?
10. Jiist uero Hy>KHBI 1UarpaMmsl, rpadukn? [lepeurciante BB AUATPaMM.
11. [IpuBeauTe npuMeps! MPOSBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX SIBICHUAX.
12. [IpuBenuTe mpuMeEpPHI MPOSBIEHUS 3aKOHA OOIBITNX YHCEI B OOIIECTBEHHBIX SIBICHISIX.
13. Uro u3yuaet craTucTUKa?
14. [Iponomxkure onpenenenue: «CodyeTaHue — 3T0...».
15. [Iponomxkure onpenenenune: «PazMernienne — 3to0...».
16. [Iponomxkure onpenenenne: «llepectaHoBKH — 3TO...».
17. [IpuBenuTe npumMep MHOXECTBA U3 PeabHOM KU3HHU.
18. [IpuBenuTe mpumep omnepamnuu nepecedeHnss MHOKECTB.
19. [IpuBenuTe mpumep oneparyu 00bEAMHEHUS MHOKECTB.
20. [IpuBenuTe npumep onepanuy pa3sHOCTH MHOKECTB.
21. Packpoiite moHATHS «Tpad», «IEPEBO», CITAKID».

KonTpoabHas pabora
Oos13aTesbHas YacTh
IIpu pewenuu 3a0anuii 1-4 3anuwume npagunbHLLL OMEEM U3 YeMbIPEX NPEOOIHCEHHDIX.
1. (1 6amm) KombuHaTOpuKa — 3TO pas/ien MaTeMaTUKH, OTBEUYAIOIIHA Ha BOIIPOCH! CKOJILKHUMU
criocobamMy MOKHO BBIOPATh JIEMEHTH ...
A) 3amaHHOTO KOHEUYHOro MHOXkecTBa; b) OeckoHeuHoro MHokecTBa; B) mroboro muoxectsa; )

HPPALMOHAIIBHBIX YHCEIL.

2. (1 6amm) CoemuHeHWs] W3 N DIIEMEHTOB, OTIWYAIONIMECS APYr OT ApPYyra TOJBKO TOPSIKOM

PacCIiojIOKCHUA B HUX 3JIEMCHTOB, HAa3bIBAOTCA:

A) nepectanoBkamu; b) coueranusmu; B) pazmemenusimu; ) komOuHanusmMu.

3. (1 6amr) Yuciio Bcex BO3MOXKHBIX pa3MEIIeHN BRIYUCIISETCS 110 popMyJIe:
A) AT =n(n-m);B) A" =n(n—1)..(n —m+1); B) AT = —2 ) AT = n(n + m)

T (n-m)?’

4. (1 6amn) ['pyrmmupoBka — 3T0. ..
A) ynopsoueHHe €MHHUI] COBOKYITHOCTH IO TpU3HaKy; b) pa3OueHne eaWHUII COBOKYIMHOCTH Ha

TpyYIIIBL IO IpU3HaKy; B) o6o0menne eanHnvHbIX GaktoB; [') 00001mIeHHEe eMMHIYHBIX TPU3HAKOB.

IIpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuteHUs u NOIYYEHHbLIL OMeem.
5. (2 6anna) B cpeanem u3 2000 cagoBbIX HACOCOB, MOCTYNHUBILUX B MPOJaXy, 6 moaTekarot. Haliaure

BEPOATHOCTH TOTO, YTO OZVH CIIy4aiiHO BEIOpAHHBIN /711 KOHTPOJISI HACOC HE TOATEeKaeT?

6. (2 6ayura) CpaBHUTH BCXOKECTb CEMSH JIIOOBIX TPEeX BHAOB OJHOJIETHHX I[BETOB 32 IOCIETHHE 3

roaa. CocTaBuUThH Auarpammy 1o Haﬁl[eHHLIM JaHHBIM. CI[CJ'IaTL BBIBO/IBI.

7. (2 6amma) liBeToBOAY MPEUIOKHIN YKpPacHTh KIyMOy IBeTamH, WCHoib3ys 3 Buma. CKOJBKO

Pa3IMYHBIX BAPHAHTOB €CTh Y IIBETOBO/A, €CJIN €CTh BBIOOP U3 5 BUIOB Pa3HOM paccabl?

8. (2 6amna) CKOBKUME CITIOCOOAMU MOYKHO MTOCATUTh 4 KyCTapHUKA B OJIUH P ?

JlonoJHUTEIbHAS YACTh
Hpu evinonnenuu 3a0anus 9 3anumwiume xoo, obocHosaHue peuienuna u nOlellEHHblﬁ omeem.




9. (3 6amna) YtoOBbl MOCTYNUTh B HHCTUTYT Ha CIEIHaIbHOCTh «MacTtep cafoBO-IAPKOBOrO H
Jma"amadTHOTO CTPOUTENBCTBAY, a0UTYpUEHT AoKeH HabpaTh Ha EI'D He menee 70 6aioB 1Mo Kaxkaomy U3
TpEX MPEIMETOB— MaTEMaTUKa, PYCCKUH SI3bIK 1 HHOCTPAHHBIN SA3bIK. UTOOBI IOCTYNHUTH HA CHEIHATBHOCTh
«Kommepuus», Hy)kHO HabpaTh He MeHee 70 0ayuIOB MO KaXIOMYy M3 TPEX MPEIMETOB — MaTeMaTHKa,
PYCCKUI1 S3bIK ¥ 00IIECTBO3HAHHE.

BeposiTHOCTB TOTO, 4TO aOUTYpHEHT 3. MONXy4uT He MeHee 70 GamnoB mo mateMatuke, paBHa 0,6, 10
pycckomy si3biky — 0,8, 1o nHOCTpaHHOMY s136IKYy — 0,7 1 10 o6mecTBo3Hanuo — 0,5.

Haiinure BeposSTHOCTH TOTO, YTO 3. CMOXET MOCTYNHTH XOTA Obl HAa OJHY W3 JIBYX YHOMSHYTHIX
CIELUATIbHOCTEH.

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OtBer A A B A 0,997 - 10 24 0,408




3.12 ¥Ypasnenusn u nepaserncmea

Oobpaszosamenvhule pe3yibmanol, noodjiexcauwjue npogepke (InemMeHmyl):
JPo6 2, JIP6 3, IPG 14.

APy 1, APy 5, APy 6, APy 7, APy 8, 1Py 11, APy 18, /1Py 19.

OK 1,0K 2,0K 3, 0K 4, 0K 5, OK 6.

Teopernyeckue BONPOCHI:

Uro Ha3bIBaeTCsl ypaBHEHUEM?
UYTo 3HAYNT pEIINTh ypaBHEHHE?
Uro Takoe KOpeHb ypaBHEHHS?
Uro Ha3bIBaeTCsI HEPABEHCTBOM?
UTo 3HaYMT peInTh HEPABEHCTBO?
B dgem 3akirogaeTcst «<MeToJ1 HHTEPBAJIOB»?
Uto Ha3bIBAaETCS PELICHUE CUCTEMBI ypaBHEHUI?
UTo 3HaYHT pElIUTh CUCTEMY ypaBHECHHI?
[Tpn pemeHMy KakuX ypaBHEHHH W HEPaBEHCTB, ClIeIyeT OOpaTUTh BHUMaHHE Ha 00JACTh
TOIYCTUMBIX 3HAYECHHHA?

10. [Nepeuncnure criocoObl pelIeHUs] ypaBHEHUH.

11. [lepeuncnure cocOOBI pemIeHNs CHCTEM YPaBHEHUH.

©CoNoA~WNE

KonrpoanHas padota
Oos3aTeabHasd 4aCTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLI OMEEM U3 YEMbIPEX NPEOI0HCEHHBIX:
1. (1 6amn) Kakoe u3 4yucen siBIsieTCst KOpHEM ypaBHeHHs loga(x+1) = 1
A)-1;B)2;B) 1;1)0.
2. (1 6amr) Kakue u3 ypaBHeHHI UMEIOT O0liee OJJHOTO KOPHS?
A) x?-6x+5=0; B) 3¥?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ayn) Onpenenure BUI ypaBHEHUS ¥ —32-x=2.

A) muneitHoe; b) kBanpatHoe; B) uppanmonansroe; ') parpionanpHoe.
4. (1 6amn) OnpenenuTe HAMMEHBIIEE LETOE PEIICHIE HepaBeHCcTBa 5*72<1?
A)-3;b5)0;B) 3; ') -4.

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienus u nOay4eHHblil Omeent.
5. (2 6amna) Haiiure kopens ypauerns | x-3 | =2

{x -y =28,
-3
6. (2 6anna) Pemute cucTeMy ypaBHEHHA 25" =16
2x% — 5x -
—_— X.
x—3

7. (2 6amna) Pemmute HepaBeHCTBO
8. (2 6ayuta) Pemute ypasuenue (2x — 3)V3x% — 5x — 2=0

JlomoJHUTEIbHAS YACTh
Hpu 6bInoIHeHuU 3a0anusn 9 3anumwiume xob, obocHosanue peuienua u nOlelleHHblﬁ omeem.

2sin?x — \/gcos (g —x) = 0.

9. (3 6amna) Pemnre ypaBHeHHE . YKaXuTe KOPHU 3TOTO

—:37

YpaBHEHUS, IPUHAJIEKAIINE OTPE3KY 2

ITaJI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHUuA

OtBer B | AAB| B A | 1;5 | (10;2) (_oo; O]U[2;3-1;6 27:7_%8_%
3 3 bl 3




3. ®onj OEHOYHBIX CPENCTB It Py0esKHOro KOHTPoJsi (o utoram 3.1 — 3.4)

Oobpaszosamenvhvle pe3yibmanol, nodJexcaujue npogepke (InemMeHmaol):
ApPo6 1, 1P6 3, PG 4, 1P6 5, IP6 6, IP6 9, PG 11, IPG 12, JIP6 14.
APy 1, APy 6, APy 7, APy 8, APy 9, APy 10, APy 11, [Py 14, APy 15, APy 16, 1Py 17,
HPy 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IK 3.1.
Oobs3aTesbHas YacTh
Ilpu pewienuu 3ad0anuii 1-4 3anuwiume npagunbHLL 0MEEM U3 Yemboipex nPeoi10HCeHHbIX.
1. (1 6amn) Mdanubr touku A(2,0,5), B(-2,6,3). Kakue xoopauHaTel nMeeT cepeanHa 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) psmele AB u CJ] napannensusie. Kakoe pacnionoxxenue umerot npsmsie AC u BJ[?
A) mapamnensusie; b) nepnenaukymsipusie; B) ckpemuBatotes; ) mepecekaroTcs.
V3
COS — = —.
3. (1 OGamn) Haiinure KOpeHb ypaBHEHHS: 6 2 B otBere 3ammiiuTe HaWOOJBIIUN
OTpULIATEIbHBIA KOPEHB.
A)-3;5)0;B)-2;T) -1.
4. (1 6amn) Ha pucynke uzo0paxeH rpaduk npousBognoin Gpynkuuu y=F(x). [Ipu kakom 3HaueHUU X

GYHKIMS TPUHUMAET CBOE HAaMOOJIbIIIee 3HAUCHHE Ha oTpe3ke [-4; -2] ?
|1I

Nov= L)

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

Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHusa u nOaAyYeHHbLl OMeent.

5. (2 6anna) BepxHre KOHIBI IBYX BEPTUKAIBHO CTOSIIMX CTOJOOB, yIAIEHHBIX HA PAcCTOSIHHAE 4 M,
COeIMHEHEI MepeKiIaauHon. BeicoTa omHOTO cTonba 10 M, a qpyroro 7 M. Haliaute nimuHy nepekianHbI.

6. (2 6ayna) Jlansr uersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) lokaxwure, uTo oTpe3ku AB
u C/] nepneHauKyspHbL.

7. (2 6amma) Jlpurasch co cKopocTeio U = 3 M/C, TPaKTOp TalmuT caHu ¢ cuion F=40 kH,
HaIpaBJIeHHON MO OCTPBIM YIIIOM (X K TOPU30HTY. MOIIHOCTh, pa3BUBaeMas TPAKTOPOM, BBIUUCISIETCS TI0
dhopmye N :I—IF D COS &X. Hajinure, MpH KakoM yrie O((B rpagaycax) 3Ta MOIIHOCTh OyzeT paBHa 60 kBT

KIl-M

(kBr—»sr0 € ).

8. (2 Gamna) MarepuanbHas TOYKa JBMXKETCS TPSAMOJMHENHHO 10 3akoHy X(t)=t>-13t+23 (rme X —
paccTosiHUE OT TOYKH OTCYETa B METpax, t— BpeMs B CeKyH/1aX, M3MEPEHHOE ¢ Hadana JABWKeHus). B kakon
MOMEHT BpeMEHH (B CEKYHaxX) ee CKOpOCTh Oblia paBHa 3 m/c?

JonoaHUTe/ILHAS YACTh

Ilpu évinonnenuu 3a0anus 9 3anumiume xo00, 000CHOBAHUE PEUIEHUA U NOJIYUEHHbII OMEem.

9. (3 6anna) Pa30uTh LBETHUK MPSIMOYTOJIHOW (hOPMBI (OTHOILIEHHE CTOPOH 2:3) Ha YacTH pa3IMyHON
TUIOINAAH. YKaXKHTE Pa3HbIM I[BETOM TNapauieibHbIe, MEPIeHANKYISPHbIC, CKPEIUBAIOIINECS OTPE3KH.
PaccuuTarh KOJIMYECTBO CaKEHLEB LBETOB M1 Kaxnoro cekropa. OQopMuTh cxemy LBETHHKA (MOXHO
WCTIONB30BaTh KommbloTep). Hanpumep,




ITa/IOHbI OTBETOB:

Homep
3agaHus

OTtBeT

60




4. DoH/I O1IEHOYHBIX CpeacTB AJid HpOMe)l(yTO‘lHOﬁ aTrrecranuu (3K33MCH)

Ha BrImoiHEeHNE MMChMEHHOM IK3aMEHAIIMOHHONW paboTHI 10 MaTeMaTHKe JaeTcs 4 acCTPOHOMUYECKHIX
qaca (240 MuHyT).

OKk3aMeHaIMOHHAs paboTa COCTOUT UX 2-X YacTel: 00s3aTeIbHON U IOTIOJTHUTEIBHOM.

OO6s13aTenpHAsl 9acTh COAEPXKHUT 33IaHUS MUHHUMAIBHOTO OO0S3aTENBHOTO YPOBHS, IOTIOTHHUTEIbHAS
4acTh — 0oJiee CIIOKHBIC 3aJaHMS.

[Ipu BBIIOSHEHNM 3alaHUil 00SM3aTENLHOM YacTH TPeOyeTCs MPEACTaBUTH XOJ PCIICHHUS U yKa3aTh
MOJTY4YEeHHBIH OTBET. 3a MpaBUIILHOE BBHIMOJIHEHUE JIFOOOT0 3aJaHus U3 00s3aTEIbHON YacTH 00ydaromuics
nomydaete oawH Oami. [lpw BRIMONHEHWH 3aqaHusl W3 IOTONHHUTENBHON 4YacTH HEOOXOAMMO MOIPOOHO
ONMCaTh XOJ pELIEHUS W Jarb OTBeT. I[IpaBUIbHOE BBINOJHEHHE 33aJaHUM JOMOJHUTENBHON YacTu
oueHunBaetcs 3 OatamMu uin 1-2 GajiaMu 3a YaCTUYHOE pelieHHe.

Bael, mony4yeHHbIE 32 BCE BBIIOJHEHHBIE 3aJaHUs], CYMMUPYIOTCSL.

ILllkana nepegoda 6annoe 6 ommemKu no RAMUOANILHOU cUcmeme

Ommemka Yucno 6annos,
HeoO0Xx00umoe 01 noJy4eHuUs OMmMemKu

«3» (y00s.) 6-9

10-14
«4» (xopowo) (He menee 001020 3a0aHus
U3 OONOJHUMENLHOU YACMU)

bonee 14
«5» (omauyno) (He menee 08yX 3a0aHull
U3 OONOJIHUMENLHOU YACTU)

Obpazosamenvhvle pe3yibmanvl, noodexcauiue nposepke (InemeHmpl):
Jpo 1, IP6 2, /1P6 3, IP6 4, Z1P6 5, IPG 6, /IP6 7, IPG 8, JIP6 9, IP6 10, IPG 11, JIP6 12, JIPG
13, IP6 14.
APy 1, 1Py 2, 1Py 3, 1Py 4, 1Py 5, Py 6, 1Py 7, 1Py 8, [IPy 9, 1Py 10, Py 11, Py 12, TPy
13, APy 14, 1Py 15, 1Py 16, 1Py 17, 1Py 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.




IK3amenayuoHHble 3a0aHUA NO MAMEMAMUKe
Oobs3aTesqbHast YacTh
IIpu BeIMoTHeHHUM 3agaHuii 1-12 3anuuMTe X0/ pellleHUs ¥ MOJYYeHHBIH OTBeT.
1. (1 6ann) Beraucaure: 2sin(n/6)+2cos(n/3)
2. (I 6ann) Ha pucyHke XHUPHBIMH TOYKAMH

un

n o

IMOKa3aHO CYTOYHOC KOJMYCCTBO OCAAKOB, BbINIAJAaBIINX B

Omucre ¢ 7 mo 18 nmexabpst 2001 roma. Ilo ropum3oHTamn
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YKa3bIBarOTCA YMUCJIa MECAIlla, IO BEPTUKAIN — KOJIUYECTBO

0CaJIKOB, BbIIIaBIIUX B COOTBGTCTByIOHlI/Iﬁ JCHDb, B
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MUJIIIUMETpPaAXx. I[J'I?I HarAAHOCTU XKUPHBIC TOYKH Ha PUCYHKE
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coenuHeHsbl TuHHEH. OnpenenanTe MO PUCYHKY, CKOJBKO THEH
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BbITIa/1aJ10 00Jiee 2 MUJUTUMETPOB OCAJIKOB?

3. (1 6ann) MobwibHsi Tenedon cromn 16000 pyoneit. Yepes
HEKOTOpOE BpeMs LIeHy Ha 3Ty MOJIeTIh CHU3HWIH 110 15200
pyOueii. Ha ckojbKo MPOIIEHTOB Oblla CHU)KEHA TIeHa?

4. (I 6ann) Ha tapenke 16 mupoxxkoB: 7 ¢ pei0oii, 5 ¢ BaperbeM u 4 ¢ BumHel. FOns Hayraa BeiOupaet
OJIMH MUPO>KOK. Haiigute BepoATHOCTB TOTO, YTO OH OKa)KETCS C BUIIHEH.

5. (1 6ann) Haiigure 3Hauenue Boipakenus 10g.2 + 109z 32

V7-6x=7
6. (1 6ann) Haiimute KOpeHb ypaBHEHUS "
7. (1 6ann) Pemure HepaBeHCcTBO 257 > 64. B OTBET 3aNMIINTE HAMMEHBIIEE TOTOKHUTEILHOE

YHCIIO.

x+2 1

8. (1 6ann) Haiimute KOpeHb ypaBHEHUS Sl 4
5}

9. (1 6ann) Halinure npon3BoaHyto GyHKINH B Touke X=0: Y = 2 x* —6x*+7x-1
10. (1 6ann) letHrk, oopMIICHHBIH MO0 MHAMBUAYAILHOMY 3aKa3y, HMeeT (HopMy IIITUHIpA.

Bricora 1Bernuka 35 cm, amamerp ocHoBaHHS 20 cM. CKOJBKO 3eMJIM HEOOXOIUMO IMPHBECTH, YTOOBI
LBETHUK OBLI 3aII0JIHEH IIOIHOCTEIO. B OTBET 3aIuIINTE YKCIIO, AeIeHHOe Ha TT.

11. (1 6ann) Haiimute mnomanb GUTypsl, H300paXeHHON Ha PHCYHKE
] -
A i\
—_
12. (1 6ann) Teno auxercs 1o 3akoHy S(t)=3t>+5t (M) Haiimure ckopocTs Tena depes lc mocine

Hayana JABWXECHUS.
JonoTHUTE/ILHAS YACTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anumwiume x00 peuwieHusn U HOJIYUEHHbLI OMEem

13. (3 6amra) BerumcnuTe IWIOMAAb 3€MJIHM, OTBEACHHOTO MOA KIyMOy, MEPHUMETP KOTOPOTO
OTPaHHMYMBAIOT JIMHUM y=X>-2X-2 U y=-X*+2. Beimonuure yeprex. OTBET NaliTe B KBAIPATHBIX METPAX.

14. (3 6ana) Pemmrte ypaBHenue sin’X - 2Sinx=0. B oTBeT 3anMIIMTE KOJIMYECTBO pEIIEHHIA,
NPUHAJICKALMX TPOMEXYTKY [0; 47T .]
15. (3 6anna) Haiimute 00beM MHOTOTpaHHUKA, H300paXEHHOTO Ha PUCYHKE (BCE BYTPAHHBIE YTIIbI
npsMBbIe).

i 1

0

16. (3 6anna) TlepBbliit camoBoa BhICXKHBAaEeT 126 caXeHIEB HA 5 4YacoB ObICTpee, YyeM BTOPOH.
CKOJIbKO Ca)KCHIIEB 3a Yac BhICA)KMBAET MIEPBbI Ca0BOJI, €CJIM U3BECTHO, YTO OH 3a YaC MOXKET BbICAUTh Ha
5 caxkeHiieB 00JIbIlIe BTOPOro?

1=



ITaJI0HBI OTBETOB:

Homep 1 2 13 4 6 8 10 11 | 12 | 13 | 14 | 15 | 16
3aaHus
OtBer 2 315|025 -7 -10 35000 | 15 | 11 9 5 6 13




