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

BxoaHol KOHTPOJb COCTOMT M3 3aaHWN, YaCTHYHO B3ATHIX M3 OTKphITOro Oanka OI'D m BIIP mo
MateMatuke. Ha BbITIOIHEHHE 3a/TaHUi BXOTHOTO KOHTPOJIS naetcs 1 akagemudeckuii yac (45 MuHyT).

Bx0/1HO# KOHTPOJIb COCTOUT U3 2-X YacTei: 00s3aTeIbHON U JIOTIOTHUTEILHOM.

OO6s13aTenpHAsl 9acTh COAEPXKHUT 33IaHUS MUHHUMAIBHOTO OO0S3aTENBHOTO YPOBHS, IOTIOTHHUTEIbHAS
4acThb — 00JIee CI0KHBIE 3a1aHus.

[Ipu BBIONIHEHUM 3afaHuii TpeOyeTcs NMPEACTABUTh XOJ PEUICHHS W YKa3aTh MONYYCHHBIH OTBET.
[IpaBuiIbHO BBITIONHEHHOE 3a/JlaHUE M3 O00SA3aTENBHOM YacTH OIICHHBACTCS B OJUH Oajul; NpaBUIbHOC
BBIIIOJIHEHHE 3aJaHHMM JOIIOJHUTEILHOM YacTH OLieHHMBaeTcs 3 OamiaM uiad 1-2 OajjgaMHu 3a 4acTHYHOE
pelieHue.

bannel, mony4yeHHbIE 32 BCE BHIIIOJHEHHBIE 3aJaHUs, CYMMUPYIOTCSL.

IlIkana nepeeooda 6anioe ¢ ommemku no RAMUOALILHOU cucmeme

Ommemka Yucno 6annos,
Heo0Xxo0umoe 01 noay4eHuss OmMemKu
«3» (yoos.) 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, JIP6 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 Yemulpex npeodio0HceHHbIX.
1. (1 6amn) Packpoiite (opMyITy COKpAIIEHHOTO YMHOMKEHHUS a%-h?;

A) a%-2ab+b?; B) (a-b)(a+b); B) a%+2ab-bZ I') (a-b)(a-b)

2. (1 6amn) [Tnomane TpeyrolsHUKA BEIYUCISAETCS 10 (OpMYyIIE:
A) S=a*b; B) S=(a*h)/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) dansl rpaduku Gynkiuii. Kakas popmysa cOOTBETCTBYET rpaduky 3):

1) N 2) | 3)

o[ 11| o[ 1 ol 1

1 9

yzzx_6_5)y:x2—8x+11_B y=-=

A) ) X; T) 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. Eciau ypaBHeHHe MMeeT Gojiee OJHOTO KOPHs, B OTBET
3aNMIINTE MEHBIIUN U3 KOPHEM.

7. (2 6amma) Ilmomanp 3eMens KPECTHSIHCKOTO XO3SIMCTBA, OTBEICHHAS IO/ IMOCAIKY KYCTaPHUKOB H
LIBETHUKOB, COCTaBisgeT 24ra W paclpeleleHa MexXay HUMH B OTHomeHuH 5:3. CKONbKO TeKTapoB
3aHUMAIOT LIBETHUKH?

8. (2 6amna) Breicota BH mapamrenorpamma ABCD gemut ero ctopony AD nHa otpesku AH=2 u
HD =32. Inaronans napamienorpamma BD pasna 40. Haiinure momaas napamieaorpaMmma.

JdonojHuTe bHASA YaCTh

Ilpu evinonnenuu 3a0anus 9 3anumiume xo00, 060CHO8aHUe PeUleHUsA U NOJIYYEeHHbLI OMEent.

9. (3 6ayuta) Ppi00JIOB MPOILIBUT HA JIOJKE OT MPUCTAHK HEKOTOPOE PACCTOSIHHE BBEPX IO TCUCHUIO
peKH, 3aTeM OpPOCHIT AKOPb, 2 Yaca JIOBHJI phIOY M BEPHYJICS 00paTHO depe3 5 4acoB OT Havaja MyTeIICCTBHS.
Ha kaxoe paccTosiHUE OT IPUCTaHU OH OTIUIBLI, €CJIH CKOPOCTh TEUSHHs PeKH paBHA 2 KM/4, a COOCTBEHHAs
CKOPOCTbH JIOAKH 6 KM/4?

ITaJ0HBI OTBETOB:

Homep
3aJaHMA

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




2. ®oHJ OUEHOYHBIX CPEACTB /ISl TEKYIIero KOHTPOJIs

Texkymuii KOHTPOJIb MPOBOASTCS BO BpEMsl ayIUTOPHBIX 3aHATHH MO MaTeMaTHKE B COOTBETCTBUH C
y4eOHBIM TUTAaHOM W paboueid mporpammbl OJ] «MaTtemaTtruka» 1m0 BCeM pasjenaM MporpaMMbl. TeKyrmid
KOHTPOJIb COCTOMT M3 JIByX YacTeil: TeOpeTHUecKor M mpakTudeckoil. [Ipu aTom obyuaromuecs: momydaroT
JIBE OTMETKH.

TeopeTrmueckass 4acTh TPOXOAUT B (OpME YCTHBIX OTBETOB: OOYYArOMIMECS BBITSATHBAIOT IISThH
KapTOYeK C BOMPOCAMH, NAIOT MOJHBIA OTBET (CO CHMCKOM BOIIPOCOB OOYYArOIIMECs 3HAKOMSTCS B Hadalie
W3Y4YCHUS pasJiena).

ILllkana nepegoda 6annoe 6 ommemKu no RAMUOANILHOU cUcmeme

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

«4» (xopowo) 4

«5» (omauyno) 5

3amaHus NpaKTHYECKOW 4acTu (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 MPABWIIBHBIA OTBET M3 YETHIPEX MpEIOKEHHBIX. BO BTOpOH uWacTw mpejiaraeTcs BBITIOTHHTH 6
3aJlaHuH - OQOPMHUTH X0 PEIISHHUS U 3aMHACATh MOTYICHHBIA OTBET.

3a npaBUIBLHOE BBINIOJIHEHUE 0000 3aJlaHus MIEPBOM 4acTH OOydaloUIUiics MojdydyaeT OAuH Oauia.
[IpaBunbHOE BBINIOTHEHHE 33JaHUK BTOPOW YacTH OlleHMBaeTcs 2 Oamiamu Wik | OammoMm 3a 4acTUYHOE
perieHue.

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

Illkana nepesooa 6annoe 6 ommemKku no RAMUOATNTLHOU cUcCmeMme

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

OébpazosameinvHble pe3yibmamol, nooiexcauiue npoeepke (I1emMennibl):

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: «Ecnum aBe napajulelbHblE IUIOCKOCTH MEPECEKAKOTCS TPEThEH,
TO...».
6. CdhopmynupyliTe onpeneneHye AByrpaHoro yria.
7. CdhopmynupyiiTe onpe/eneHnue TpexrpaHoro yria.
8. Packpoiite noHATHE «yroJI MEKIY NPSIMBIMI.
9. [lepeuncnure B3auMHOE PACIIONIOKEHUE IBYX MPSIMBIX B IPOCTPAHCTBE
10. Kakue npsimble Ha3pIBalOTCS NapauIeIbHBIMU B IPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBalOTCS CKPEIMBAOIIUMHECS B IPOCTPAHCTBE?
12. Kakue npsimMble Ha3pIBatOTCS NEPIIEHANKYIISIPHBIMU B IIPOCTPAHCTBE?
13. [lepeuncnure B3auMHOE PACIIONIOKEHUE MPAMON U TNIOCKOCTH B POCTPAHCTBE.
14. Packpoiite noHATHE «yroI MEKIY NPSMOM U IIIOCKOCTBIOY.
15. Packpolite noHsTHE «IapATIIEIBHOCTD IPSIMON U IIIOCKOCTH.
16. Packpolite NoHsTUE «IEPIEHAUKYISPHOCTD MPSAMOM U MIIOCKOCTH.
17. IlepeuncnuTe B3aMMHOE PacIoIOKEHHUE ABYX INIOCKOCTEH B IPOCTPAHCTBE.
18. Packpoiite mOHATHE «yTOT MEXIY TUTIOCKOCTSIMI.
19. Packpolite noHsTHE «IaPAIIEIBHOCTD IIOCKOCTEN.
20. Packpoiite noHsATHE «HEPIIEHANKYISIPHOCTD IIJIOCKOCTEM».
21. Kaxk naiiTu paccrosiHue OT TOUKH 10 IPSIMOK?
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. Ilepeuncnure cBOMCTBA MapauIeIbHOTO TPOEKTUPOBAHUA.
28. [IpuBeauTe npuMepsl CHMMETPHI Ha TUNIOCKOCTH B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE.
29. IIpuBenuTe npuMepbl CHMMETPUI B IPOCTPAHCTBE B IIPUPOJIE, UCKYCCTBE, aPXUTEKTYPE.

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

KontpoanHas padota
Oos13aTesabHast YacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHuLl OMEem U3 Yemulpex npeodi0HceHHbIX.
1. (1 6amn) Pacimudpyiite KpaTKyro 3anuch: a€ f5.
A) ToYKa a TPUHAUICKHUT IUIOCKOCTH f; b) Touka a mnpuHamiexut upsmoi f; B) mpsmas a
MPUHAAJICKUT TuIocKocTH [5; I') mpsimast & mepecekaeT I0CKOCTh f3.
2. (1 6ayn) Ipsmeie AB u CJ] ckpemuBarotcs. Kakoe pacnosnoxenue umerot npsimbie AC u BJ1?
A) mapamnensusie; b) neprnenaukymspusie; B) ckpemuBatotcs; ) mepecekaroTcs.
3. (1 6ayn) Inockoctu @ u B umerot 1 obryro Touky. KakoBo ux B3auMHOE pacrnonoxeHue?
A) mapamnenshsbl; b) nepecekarores o npsimoii; B) coBnanatort; I') ckpemuBatorcst.
4. (1 O6amn) Ecnmm mnpsimas, mpoBejeHHass Ha TUIOCKOCTH 4Yepe3 OCHOBaHUE HAKJIOHHOW,
MIEPIICHNKYIISPHA €€ TPOEKIINH, TO OHA. ..
A) TiepneHAMKYJIIpHA U caMOil HaKJIOHHOH; b) mapasnnensHa u caMoil HakIOHHOH; B) ckpemnBaercs ¢
HaKJIOHHOM; [') meprneHanKyIsipHa OCHOBAaHUIO HAaKJIOHHOM.




Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHusa u nOJy4YeHHbLIl Omeent.

5. (2 6amna) Yepe3 xoHupl oTpeska AB u ero cepemuny M mpoBeneHbl napajuieNbHBIE TPSMBIC,
MepeceKarole HEKOTOPYIO MIOCKOCTh B Toukax A1, B1 u Mi. Halinure qnuny otpeska MMi, ecnu oTpe3ok
AB He nepecekaeT mI0cKoCTh B eciii AA1=6,8cMm, BB1=7,4cMm.

6. (2 6amna) [pameie AC, AB u AJl monapHo neprieHnuKkysipusl. Haiinure otpesok CJI, ecnmu AB=5
cm, BC=13 cm, AJI=9 cwm.

7. (2 Oamma) M3 Toukm K IIOCKOCTH TIPOBEIEHBI JBE HAKJIOHHBIE. Halmmre mmHBI 0O0IIero
MIEPIICHANKYIISPA, €CIIA TIPOSKITUN HAKJIIOHHBIX OTHOCSTCA Kak 2:3 W AJWHBI HAKJIOHHBIX paBHBI 23 cM 1 33
CM.

8. (2 6amma) Haueptutp ky0 ABCJIA1B1C1/11. Iloctpouts Touky KEAB, Touxy M€EJI1C, 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 IIBETOB IS KX 10r0 cekTopa. Odopmuth cxemy npetnuka. 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 Koopounamot u éekmoput

OébpazosameinvHble pe3yibmamol, nooiexcauiue npoeepke (I1emMennibl):

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

JIPy 1, Py 14, IPy 15, Py 16, APy 17, IPy 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, KOTOpasi JIGKUT Ha OCH Z.
PackpoiiTe moHsATHE «BEKTOPY.
Kak naiitu xoopauHaTsl BeKTOpa?
[epeuncnure 1 packpoiiTe mpaBuiia cI0XKEHUS BEKTOPOB.
Kakune BeKTOpbI Ha3pIBaIOTCS KOJUIMHEAPHBIMU?
Kakue BeKTOpbI Ha3bIBAIOTCS MEPIEHANKYIPHBIMU?
UeMy paBHO CKaJsIpHOE MPOU3BEACHUE BEKTOPOB?
10. Kak HaiiT BEeKTOpHOE 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 npasunabHulii OMeem U3 YemMblpex NPeOa0HCEHHBIX.

1. (1 6amn) Hanmsr Toukn 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 u3 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) c, B; B) a, ¢; I') konnHEapHbIX 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). Halinure ckaisipHOE POU3BEJICHUE BEKTOPOB.
6. (2 6aa) [Ipu KakuX 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 yrila MeXKIy 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).

JlonmoaHuTEeIbHAS YACTh
Ilpu evinonnenuu 3a0anus 9 3anumume xo00, 000CHOBAHUE PEULEHUSA U NOJIYUEHHBLIL OMEENL.
9. (3 6ayia) Maket KiTyMOBI IIPEICTABICH Ha KOOPAWHATHOM IJIOCKOCTH. HaliuTe miomiaas KIryMObI
(quLIpe;(yronLHHKa), BEPIIUHBI KOTOPOTo UMeroT KoopauHathl (8;0), (10;8), (2;10), (0;2).

101




ITa/IOHbI OTBETOB:

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




3.3 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue hynkyuu

Obpazosamenvuvle pe3yibmamol, noodaexcauwiue nposepke (IiemeHml):
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 Kkakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra GYHKLIUS Y= COSX [pPHHAMAET

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 TOMKIECTBO.
8 Uemy paBHO npomsBeneHue 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 QyHKIUN 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 TPUTOHOMETPUUYECKHX YPAaBHEHHH BTOPOTO
MopsiIKa.

KonTpoabHas pabora
Oos3aTeabHasA YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLIL OMEem U3 Yemulpex npeodioHceHHbIX.

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 21
A)yx=—=; B)x=—; B)x==; IN)x=—.
) 6 b ) 3 b ) 2 2 ) 3
Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienusa u nOaAY4YeHHbLL Omeent.
. T T
5. (2 6anna) Beraucaure: sin 5+ cosz.

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

7. (2 6amna) Jlokaxwure ToxAeCTBO: 28in(7/2+a) + cos(m — 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 n 5 T 2m, (2 +
ne Z 2mn; Z +
2mn),

ne”z




3.4 IIpouzeoonasn hynkuyuu, ee npumeneHue

Obpazosamenvuvle pe3yibmamol, noodaexcauwiue nposepke (IiemeHml):
P61, /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.
Teopernyeckne BONpPOChHI:
1. [Ipomomxure onpexnenenue: «IlocnenoBaTenbHOCT — 3TO...».
2. [IpuBemuTe npuMep apuPMETHICCKON ITPOTPECCHH.
3. IIpuBeauTe mpuMep TeOMETPUUECKON TPOTPECCUU.
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 ¢puznueckuii CMBICT IPOU3BOAHOM.
9. [lepeuncnure npaBuia BEIYUCICHNS IPOU3BOAHBIX.
10. Uemy paBHa IPOU3BOIHAS CTETIEHHOW (DYHKITUH?
11. Uemy paBHa IpOU3BOIHAS POU3BEACHUA?
12. Uemy paBHa IPOU3BOIHAS 9aCTHOTO?
13. Uemy paBHa IPOU3BOIHAS CIIOKHOHN QyHKITUN?
14. ChopmynupyiiTe npru3HaK Bo3pacTaHus pyHKIHH.
15. CdhopmynupyiiTe npusHaK yObIBaHHS (QYHKIIUH.
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. CocTaBbTe€ aNTOPUTM HCCIENOBAaHUS M TOCTpOeHWsI Tpaduka (PyHKIUH C IMOMOIIBIO
MIPOU3BOJAHOM.
20. Kak HaiiTu BepTHKanbHYIO acHMITOTY rpaduka GyHKIun?

KontpoanHas padora
Oos3aTeabHasA 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() =t (g(x))*g (x).
3. (1 6amn) Pemmure ypaBuenue f'(x)=0, ecan f(x)=3x% — 6x +4. Beibepure oTBeT.
A)1;b)-1;B)4;T) -4.
4. (1 6amn) Ha pucynke wuzoOpaxken rpaduk mpousBonHoit ¢ynkiwu f(X), onpenenenHoll Ha
untepraie (—10; 8). Haiinute konndyecTBo ToYek MakcumyMa ¢yukmuu f(X) Ha otpeske [—9;6].
N

AT

[\ y=r1)

=Y

A)5;b)4;B)2; 1) 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/aX, M3MEPEHHOE ¢ Hauasa aBmkenus). Haiinute ee ckopocTs (B M/C) B MOMEHT BpeMeHH | — 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 pynkiuio f(x)=x> — 3X u HOCTPOUTH €& rpaduk.

7. (2 6anna) PernTe HEpaBEHCTRO:

EOHOJIHHTQJILHaﬂ 4acTb

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

9. (3 6amna) ®upme «CagoBoa» BHIIEIAIOT YYaCTOK 3eMiH miomanso 100 M2, [pemnararoT 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; +0)




3.5 Muozozpannuku u mena epauienus

Obpazosamenvuvle pe3yibmamol, noodaexcauwiue nposepke (IiemeHml):
JpPo6 1, 1P6 6, 1P6 9, 1P6 10, JIP6 11, APG 12, JIP6 14.

APy 1, APy 12, 1Py 13, APy 14, 1Py 15, APy 16, APy 18, /1Py 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 NapaieTenunes — 3T0. .. ».

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

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

6. CdhopmynupyiiTe CBOWCTBO O IPOTUBOJIESKAIINX TPAHSIX MapasliesIenUneaa.

7. CdhopmynupyiiTe CBOWCTBO O AUATOHAJISIX Mapajuleienunesa.

8. ChopmynupyiiTe CBOWCTBO O [UArOHAM © JIMHEHHBIX pa3Mepax MPSIMOYTOIBHOTO
napaienenuneaa.

9. Kakas npusma Ha3biBaeTCs npsAmMoii?

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. CdhopmynupyiitTe TeopeMy 0 BEIYUCIECHUN OOKOBOH TIOBEPXHOCTH MPSIMOM IPU3MBIL.

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

16. HazoBute npeaMeTs! U3 Bamiel mpoecCHOHANBHON JIESITeIbHOCTH, 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 omnpenenenne: «YceueHHBIH KOHYC — 3TO...)».

21. ITponomxkure onpenenenue: «lap —310...».

22. Yo ABNIAETCSA BHICOTOM YCEUEHHOI'O KOHYyca?

23. Uro ABIsIETCS OCEBBIM CEUEHHEM IIMIMHIIPA, KOHYCa, YCEYCHHOTO KOHYca, 1mapa?

24, [MepeuncnuTe eAMHUIIBI K3MEPEHUS MO, 00beMa.

25. YeMy paBHO OTHOLIECHME IUIONIAIeH NOBEPXHOCTEH MOAOOHBIX PUryp B IpocTpaHCcTBE?

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

217. HazoBute npeaMeTs! U3 Bamiel MpoecCHOHANBHON JIESITEIbHOCTH, KOTOPhIE UMEIOT (POPMBI

TEJ BpaIllCHHUS.

KonTpoabHas pabora
Oos13aTesbHas YacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuipbHbLIL OMEem U3 Yemulpex npeodioHceHHbIX.
1. (1 6amr) B xakux enuHUIAX U3MEPSETCS TUIOMAb IOBEPXHOCTH MHOTOTpaHHHUKA?
A) B rpanycax; b) B Merpax; B) B kBanpatHbix mMeTpax; [') B ABYyrpaHHBIX Tpamycax.
2. (1 6amn) ITnomaas OOKOBOM OBEPXHOCTH MTPU3MBbI BBIYUCIIAETCS 110 (hopMyJIe:
A) S =Ssox + 2 Socu.; B) Seox =Pocu™H; B) S= Bsox + S Socu; ') S60k =2Poc™H.
3. (1 6ayn) Yto sIBIIsIeTCS OCEBBIM CEYCHHUEM YCEUCHHOTO KOHYyca?
A) paBHOOeIpeHHBI TpeyronbHuK; b) paBHOOenpenHass Tpanenusi; B) mnpsmoyromsHuk; I)
MPSIMOYTOJIbHAS TPAIeIHSL.
4. (1 oamn) Kakas ¢urypa momydaercss Hpu BpalleHUH NPSMOYTOJIBHOTO TPEYTOJIbHHKA BOKPYT
OJIHOTO U3 CBOUX KaTETOB?
A) xonyc; b) ycedennsrii konyc; B) mupamuna; I') ycedeHHas nupamuia.
Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienus u nOay4eHHblil 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 6anna) Beruucnuth NOBEpXHOCTH KPOHBI KYCTapHHKA, UMetoliero ¢popmy mapa paguyca 0,5 m. B
OTBET 3aIUIINTE YHCIIO, IeJICHHOE Ha TT.

JonoiHNTEeIbHAS YACTh

Ilpu eévinonnenuu 3a0anusn 9 3anuwiume xo00, 060cHosanue peuwieHus u ROJIY4eHHbLI OMEen.

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

ITAJOHBI 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 Ilepsooobpaznan pynkuyuu, 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...».
Cohopmymupytite popmyny Herorona-Jlelibamma.
B geM 3akrodaeTcst oOmmiA BU BCEX TIEPBOOOPA3HBIX?
[lepeuncnure npaBuiIa BEIYMCICHUS HHTETPAJIOB.

Sk~ whE

KonTpoabHas paborTa
Oo6s3aTe/IbHASL YAaCTh
Ilpu pewsenuu 3a0anuii 1-4 3anumume npasunbHulii OMEem U3 YeMblPex NPEOI0HCEHHBIX.
1. (1 6amn) Jns kakoi u3 Gpynkumii pynkmus F(x)=x3-3x>+1 sBistieTcs nepeooOpasHoii?
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) dana pynxuus f(x)= 3x>+1. Uemy pasna 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 onpesieNieHHbIH 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) SAsnserca mu F(x)=x3-3x+1 nepsoobpasnoii aua Gpynxmun f(x)=3(x%-1)?

6. (2 6amna) 3amaiite mepBoobpasnyro F(x) misa Gynkuum f(x)=3x2-2X, €CIM M3BECTHBI KOOPIUHATHI
touku M (1, 4) rpaduka F(x).

7. (2 6auta) Ha pucynke uzobpaxen rpaduk Gpyukuuu y=Ff(X), onpenenéunoit va uarepsaie (—3; 11).
Haiinmure nanMensinee 3Hadenue pyuxmmu 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 PeuieHUs U ROJIYYEHHbLIL OHEem.




9. (3 6ayua) BeruucnuTh miomians KIyMObI, IEpUMETP KOTOPOH OrpaHUYMBArOT HMHUU y=0, Y=X, y=-
2x+6. Pemuts nByms criocobamu. Caenatb 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 kopnu. Cmenennan yynkyus

Oépazosamenvhble peyivmamsl, noonexcaujue npoeepke (J1eMeHmol):
JAP6 1, PG 2, JIP6 3, Z1P6 5, IPG 6, JIPG 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 BOIPOCHI:

1. CdhopmynupyiiTe onpeienieHre CTeleHHOH (yHKINH.

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

3. IlepeuncnuTte cBOMCTBA CTENEHU C ICMCTBUTENbHBIM MOKa3ateseM. [IpuBeaure npumMepsl.

4. [lepeuncnure cBOWCTBA KOPHS HATypaibHOU cTeneHu. [IpuBeaure mpumMepsl

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 OTpHULaTelapHOro yncia? IlpuBenute npumep.

8. Ha 9to cTouT 00paTuTh BHUMaHWE TIPH PEIICHUH HPPAMOHATIBHBIX, JPOOHO-PAITIOHATBHBIX

YpaBHEHUH U HEPABEHCTRB?

KonTpoabHas pa6ora
Oobs3aTesqbHast YacTh
Ilpu pewienuu 3ad0anuii 1-4 3anuwiume npasunbHLiL 0Meem U3 Yemuipex nPeoi0HCeHHbIX.
1. (1 6amn) Mexay KakuMH ABYMS HATYPaJbHBIMU YHCIAMH HAXOAUTCS YHCIIO VY192
A)19u20;b)2u3;B)18u19; )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 6ann) YMHOXas yuciia ¢ OJUHAKOBBIM OCHOBAaHHEM, UX CTETICHH. .. "7
A) ymuoxkaem; b) nenmmnm; B) ckmagsiBaem; [') otHuMaeMm.

Ilpu evinonnenuu 3a0anuit 5-8 3anuwiume x00 pewieHus u NOYUEHHbBLI OMeEeH.
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 , rie R=6400 kM —
paanyc 3emiu. C Kakoil BBICOTHI TOPU3OHT BHJEH Ha paccTossHUM 48 KuinomeTpoB? OTBET BbIpasuTe B

KHJIOMETpax.
V=32 —x=2.

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

y =x
=X

8. (2 6anna) Pemmre 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 Ilokazamenvnan Qynxyusn

OébpazosameinbHble pe3yibmanol, nooaexcauiue npoeepke (I1emMennibl):

JIP6 1, JTP6 2, JIP6 3, JIP6 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 (YHKIIHU.
3 [lepeuncnure ciocoOBI peNICHHS TOKA3ATENBHBIX YPaBHEHHA.
4. CdhopmynupyiiTe mpaBuIO pelicHHs MPOCTSHIITUX MOKA3aTSILHBIX HEPABESHCTB.
5
6

. B uem 3akrodaercs rpaduueckuii crocod penieHus ypaBHEHUM,
. llpuBenure mpumep (GYHKIMOHAIBHOW 3aBUCHMOCTH IIOKa3aTelIbHON (YHKIMH W3 peaNbHOM
JKU3HH.

KontpoJbHas padora

Oos3aTeabHasA YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbII OMEem U3 Yemulpex npeodioHceHHbIX.
1. (1 6amn) Ilpu kakoM 3Ha4YeHNH a PyHKIMS y=a* ObIBaeT Ha BCEH 00OIACTH OTpeaeNneHUs?
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
B
4. (1 6amn) Kopenb ypapaerus \ 9 ?
A) 12,5;b) 13; B) 14; T) 15.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 pewienus u NOJIYYeHHbLI Omeemn.
5. (2 6anna) Haiimure kopeHb ypaBHeHUs 3*2-5%3*=12
6. (2 6an1a) CKOJIBKO IIENBIX PEHICHHI UMEET HEpPaBEeHCTBO 1 <7X1<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,
riae Mo— HavalbHas Macca HM30Toma, {— Bpems, MpolIeAliee OT HAa4YaJbHOTO
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

OébpazosameinvHble pe3yibmamol, nooiexcauiue npoeepke (I1emMennibl):

JIP6 1, JIP6 2, JIPG 3, JIP6 4, JIP6 5, JIPG 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 perieHns MPOCTEUITNX JTOTapuPMUIECKIX 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 npasuibHbLI OMEem U3 Uemulpex npeodioHceHHbIX.
1. (1 6amr) Kakas u3 (yHKIMA Bo3pacTaeT Ha Bcel 00IacTH OTpeeIeHuns?
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 opske Bo3pacranus: logg s 4; logg s 0,4, logg 5 i.

1 1
A) logo,s 4; 10805 0,4 ;10805 7 ; 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 BhIpakenus logg 2 + loge 3 + 210824,
6. (2 6amna) YkaxxuTe HAMMEHBIIIEE 1EJI0C PEIICHUE HEPaBSHCTBA:

log;(6x — 4) > 2.

7. (2 6amna) Haitmute TOUky MaKcCuMyMa (hyHKIIMH Y= 8 In ('x + 7) o 8)6 + 3 :

8. (2 6anna) [y oborpeBa moMemeHus1, TEMIIEpaTypa B KOTOPOM MOAAepKuBaeTcsa Ha ypoBHe T,=15°
4yepes3 paauaTop OTOILICHHS POIYCKAIOT Topsdyto Boay. Pacxoxa npoxonsiueit uepe3 TpyOy paguaTopa BOJAbI
m = 0,6 kr/c. [Ipoxos mo Tpybe paccTosHKE X, BOJIa OXJIaXKAaeTcss OT HayaubHOU TemriepaTypsl T5=91° no

cm TB — TH BT e
X = Oc—log2 ﬁ’ C:4200—o
temmnepatypsl T, mpuuém Y —fo rpe Kr-°C_ TEIMIOEMKOCTb BOJIBI,
Br
Y =28—
M-°C__ KO3 GUIIMEHT TemIoo0MeHa, a o= 07 8__ nocrosHHas. Haigure, 10 Kakou

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 = logz 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

OébpazosameinvHble pe3yibmamol, nooiexcauiue npoeepke (I1emMennibl):

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: «PasHOCT, MHOXKECTB — 3TO. ...
N300pa3ute 00beIMHEHNE IBYX MHOXKECTB Ha Kpyrax Diiepa.
N300pa3ute nepecedeHne Tpex MHOKECTB Ha Kpyrax Junepa.
Cdopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOM, peOpoM rpada?
Kak HaiiTu creneHs BepiuHbI rpada?
HazoBute oTan4uTeIbHBIE YCPThI ITIOJIHOT'O X HETIOJIHOT'O Fpa(bOB
10 HazoBute oTimunTEeTFHBIE YEPTHI CBA3HOTO U HECBSI3HOTO TpadhoB.

©OoN>O WD

KoHTpoJsbHasi padoTa
Oos3aTeIbHAS YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuuwiume npasuibHulil OMeEem U3 Yemulpex nPeodioHceHHbIX.
1. (1 6amn) Kakas onepariust n3o0paxeHna 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) nonueiii; b) nenonueiid; B)  JIEPEBO; I') HyneBoiit.

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

A)10;B) 11;B) 5; ) 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 peuwienusa u nOaY4eHHbLl 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 — GacketO00M. U TOIBKO JBOE YBIIEKAIOTCA U TEM U APYTHUM BHIIOM criopTa. CKOJIBKO
npyseit y Tomu?»

7. (2 6anna) Ha pucyHke — cxema Jopor, cBs3biBaromux ropojackue napku A, b, B, I', [I, E. Ilo
KaXIOM J0opore MOXHO IBUraTbCs TOJIBKO B OJHOM HAaIPaBJICHUH, YKa3aHHOM CTpenkod. CKOJBKO
CYLIECTBYET pa3IMYHBIX MyTeil u3 mapka A B mapk E?



B K
A \r \
o F
B g

8. (2 6amma) MoXHO M HapHUCOBaTh M300pPaXKEHHBI Ha PHCYHKE Tpad HE OTphIBas KapaHIaml OT
Oymaru u poBOJIS Kax1oe pedpo poBHO OAMH pas?

JlonoHUTE/ILHAS YACTh

Ilpu evinonunenuu 3a0anusn 9 3anuwiume x00, 000CHO8aHUE PeULeHUA U NOTYUEHHBLI ONGEN.

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 BBIMOTHWIM 20 cTyneHToB. CKOJBKO CTYACHTOB YCIEUIHO DPEUIMIH TOJIBKO 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 Dnemenmovl KOMOUHAMOPUKU, CHAMUCIUKU U MeOPUU 6ePOAmHOCH el

Obpazosamenvuvle pe3yibmamol, noodaexcauwiue nposepke (IiemeHml):
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. ChopmynupyliTe mpaBUIIO HAXOXKISHHS CJIOXKEHHSI BEPOSITHOCTEH.
6. CdhopmynupyiiTe IpaBUIO YMHOKEHUS BEPOSTHOCTEH.
7. Kak naiitu cpennee apupmeTnieckoe Y1CIOBOro psaa?
8. Kaxk naiiTu Mmeauany uucioBoro psana?
9. Kax Bprumcinsercs pazmMax 4uciaoBoro psaa?
10. Jiist uero Hy>KHBI 1UarpaMmsl, rpadukn? [lepeurciante BB AUATPaMM.
11. [IpuBeauTe npuMeps! NPOSBICHUS 3aKOHA OOJBIINX 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 00bEAUHEHUS MHOXKECTB.
20. [IpuBenuTe npumep onepanuy pa3sHOCTH MHOKECTB.
21. Packpoiite moHATHS «Tpad», «IEPEBO», CITAKID».

KonTpoabHas pabora
Oos13aTesbHas YacTh
IIpu pewenuu 3a0anuii 1-4 3anuwiume npagunbHLLL OMEEM U3 YEMbIPEX NPEOOIHCEHHDBIX.
1. (1 6amm) KombuHaTOpuKa — 3TO pas/ien MaTeMaTUKH, OTBEUYAIOIIHA Ha BOIIPOCH! CKOJILKHUMU
criocobamMy MOKHO BBIOPATh AJIEMEHTH . ..
A) 3aJaHHOTO KOHEYHOTO0 MHOXecTBa; b) OeckoHedHoro MHOkecTBa, B) moboro mHoxkecTBa; I)

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) pazmemenusamu; ') koMOuHAIMAMY.

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

T (n-m)?’

4. (1 6ann) ['pynnupoBka — 3710...
A) ymopsiioueHue eIMHHI] COBOKYITHOCTH IO MpPH3HAaKy; b) pa3OueHume enuHUI] COBOKYIMHOCTH Ha

TPYIIIBL IO IpU3HaKy; B) o0o0menue eanHnYHbIX paktoB; [') 00001meHHe eMMHIYHBIX IPU3HAKOB.

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienusa u nOaY4YeHHbLl Omeent.
5. (2 6anna) B cpeanem u3 2000 cagoBbIX HACOCOB, MOCTYNHUBILUX B MPOJaXy, 6 noaTekarot. Haliaure

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

6. (2 6ayuta) CpaBHUTBH BCXOKECTb CEMSH JIIOOBIX TPEeX BHIOB OJHOJIETHHX I[BETOB 3a IMOCJIETHHE 3

roaa. CocTaBuTh Auarpammy 1o Haﬁ}leHHBIM JaHHBIM. CZ[CJ'IaTB BBIBO/IbI.

7. (2 6amna) LlBeToBoay MPEMIOKIIA YKPacCUTh KIymMOy IIBETaMHU, MCHONB3ysd 3 Buma. CKOJIBKO

pa3InYHbIX BAPUAHTOB €CTh Y I[BETOBO/IA, €CJIU €CTh BEIOOP U3 5 BUJOB Pa3HOM paccabl?

8. (2 6amna) CxolbkuMH CIOCOOaMU MOXHO TIOCAIUTh 4 KyCTapHUKA B OJTUH P’

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




9. (3 Gamma) YtoOB TOCTYIUTH B HMHCTUTYT Ha CHEIUAIBHOCTH «MacTtep caJoBO-TAPKOBOTO H
ma"amadTHOTO CTPOUTENBCTBAY, a0UTYpUEHT AoKeH HabpaTh Ha EI'D He menee 70 6aioB 1Mo KaxkaoMy U3
TpEX MPEIMETOB— MaTEeMaTUKa, PYCCKUH SI3bIK 1 HHOCTPAHHBIN S3bIK. UTOOBI IOCTYNHUTH Ha CHEIHATEHOCTh
«Kommepuus», Hy)kHO HaOpaTh He MeHee 70 OayulOB MO KaXIAOMYy M3 TPEX NMPEIMETOB — 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.

Haiinute BeposSTHOCTH TOTO, YTO 3. CMOXET MOCTYNHTH XOTS ObI HA OJHY W3 JIBYX YHOMSHYTBHIX
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 Ypasnenus u Hepasencmaea

Oobpaszosamenvhule pe3yibmanol, noodJexcaujue npogepke (IneMeHmyl):
AP6 2, /1P6 3, [1P6 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.

Teopernyeckne BONpPOChHI:

Uro Ha3bIBaeTCsl ypaBHEHUEM?
UTo 3HAaYUT peIinuTh ypaBHEHUE?
Uro Takoe KOpeHb ypaBHEHHS?
Uro Ha3bIBaeTCsI HEPABEHCTBOM?
UTo 3HaYMT peInTh HEPABEHCTBO?
B gem 3akirouaercs «METOA UHTEPBATIOBY»?
Uto Ha3bIBAaETCS PELICHUE CUCTEMBI ypaBHEHUI?
UTo 3HaYHT pElIUTh CUCTEMY ypaBHECHHI?
[Ipu pemieHnn Kakux ypaBHEHMH M HEPaBEHCTB, CIEAyeT OOpaTUTh BHUMAaHHE Ha 00jacTh
JOMYCTUMBIX 3HAUYCHUN?

10. [Nepeuncnure criocoObI pelIeHUs] ypaBHEHUH.

11. [lepeuncnure cocOOBI pemIeHNs CHCTEM YPaBHEHUH.

©CoNooA~WNE

KonrpoanHas padota
Oos3aTeabHasd 4aCTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLI OMEEM U3 YemblPex NPEOI0IHCECHHBIX:
1. (1 6amr) Kakoe u3 umcen sBiseTcs 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) upparmmonansroe; ') parmonansHoe.
4. (1 6amn) OnpeaenuTe HAMMEHBIIEE LETOE PEIICHHIE HepaBeHCcTBa 5*72<1?
A)-3;b5)0;B)3; 1) -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) Pemnte cucTeMy ypaBHEHHA 25" =16
2x% — 5x -
—_— X.
x—3

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

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

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 OLEHOYHBIX CPEICTB It Py0e;KHOro KOHTPoJs (mo uroram 3.1 — 3.4)

Oobpaszosamenvhule pe3yibmanol, noodJexcaujue npogepke (InemMeHmyl):
ApPo6 1, 1P6 3, PG 4, 1P6 5, IP6 6, IP6 9, 1P6 11, IPG 12, JIPG 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) Ipsmele AB n CJ] napannensusie. Kakoe pacnionoxxenue umerot npsmsie AC u BJ[?
A) mapamnensHeie; b) neprnenaukymsipuasie; B) ckpemuBatotes; ) mepecekaroTcs.
V3
COS — = —.
3. (1 OGamn) Haiinure KOpeHb ypaBHEHHS: 6 2 B otBere 3ammiiuTe HaWOOJBIIUN
OTpULIATEIbHBIA KOPEHB.
A)-3;B5)0;B)-2;T') -1.
4. (1 6amn) Ha pucynke uzobdpaxeH rpaduk npousBognoir Gpynkuuu y=F(X). [Ipu kakom 3HaueHUH X

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

Nov= L)

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

Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHus u NOaY4YeHHbLL Omeent.

5. (2 6anna) BepxHre KOHIBI IBYX BEPTUKAIBHO CTOSIIMX CTOJIOOB, YIAIEHHBIX HAa PacCTOsTHUE 4 M,
COeIUHEHEI MepeKiIaauHon. BeicoTa omHOTOo cronba 10 M, a qpyroro 7 M. Haliaute nimuHy nepekiainHbL.

6. (2 6ayna) Jlansr uersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) J1(3,2,2) Jokaxure, 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, BEIYUCISIETCS TIO
dhopmye N :I—IF D COS &X. Hajinure, MIpH KakoM yrie O((B rpagaycax) 3Ta MOIIHOCTh OyzeT paBHa 60 kBT

KIl-M

(xkBr—o10 € ).

8. (2 Gamna) MarepuanbHas TOYKa JBMKETCS TPSAMOJMHEHHO 10 3akoHy X(t)=t>-13t+23 (rme X —
paccTosiHUE OT TOYKH OTCYETa B METpaX, t— BpeMs B CeKyH/1aX, M3MEPEHHOE ¢ Hadana JABWKeHus). B kakoi
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 MPSIMOYTOJIEHOW (hOPMBI (OTHOIIEHHE CTOPOH 2:3) Ha YacTh pazIuyHON
TUIOINAAH. YK2KHTE Pa3HBIM I[BETOM TNapaulelbHbIe, MEPIEeHANKYISPHbIC, CKPEIUBAIONINECS OTPE3KH.
PaccunTarh KOJMYECTBO CaKEHIEB LBETOB A Kaxaoro cekropa. OGopMUTh cxeMy LBETHUKA (MOXHO
HCTIONB30BaTh KommbloTep). Hanpumep,




ITa/IOHbI OTBETOB:

Homep
3agaHus

OTtBeT

60




4. ®onj OlEHOYHBIX CPEACTB /sl IPOMEKYTOUHOI aTTecTaluu (IK3aMeH)

Ha BeImonHEeHNE MMCPMEHHOMN IK3aMEHAIIMOHHONW paboTHI 10 MaTeMaTHKe JaeTcs 4 aCTpPOHOMHYECKHAX
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 BBIIOSTHEHUH 3alaHUil O0SA3aTENILHOM YacTH TPeOyeTcs MPEJCTaBUTh XOJ PEUICHUS M YKa3aTh
MOJYYEeHHBIH OTBET. 3a MPaBUIILHOE BBIMOJHEHUE JIIOOOTO 3aJaHus U3 00s3aTeIbHON YacTH 00ydaromuics
monydaete oawH Oami. [lpw BRIMONHEHWH 3aqaHusl W3 IOTONHHUTENBHON 4YacTH HEOOXOAMMO TOAPOOHO
ONMCaTh XOJ pElIEeHUs W Jarb OTBeT. [IpaBUIbHOE BBINOJHEHUE 3aJaHUN JIOMOJIHUTEIBHON 4YacTu
oueHnBaetcs 3 OatamMu uin 1-2 GajuiaMu 3a YaCTUYHOE pelieHHe.

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

LlIkana nepesoda 6annos 6 ommemKku no RAMUOANILHOU cucmeme

Ommemka Yucno 6annos,
HeoOXx00umoe 011 noJy4eHUs OmMemKu

«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 pe3yibmamsl, noodaexcauiue nposepke (IiemeHmpl):
JIPG 1, 1IP6 2, JIPG 3, JIPG 4, JIP6 5, JIPG 6, [IP6 7, JIPG 8, PG 9, JIPG 10, JIPG 11, JIPG 12, JIPG
13, JIPG 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, JIPy 14, JIPy 15, JIPy 16, JIPy 17, JIPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.




IK3amenayuoHHble 3a0aHUA NO MAMEMAMUKe
Oobs3aTesqbHast YacTh
IIpu BeImoTHeHuM 3aganuii 1-12 3anuuMTe X0/ pellleHUs M 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

]
=T

(RN
r—
| —

YKa3bIBarOTCA YMUCJIa MECAIlla, IO BEPTUKAIN — KOJIUYECTBO

0CaJIKOB, BbIIIaBIIUX B COOTBGTCTByIOHlI/Iﬁ JCHDb, B
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MUJIIIUMETpPaAXx. I[J'I?I HarAAHOCTU XUPHBIC 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 OblIa CHUYKEHA TIeHa?

4. (I 6ann) Ha tapenke 16 mupoxxkoB: 7 ¢ pei0oii, 5 ¢ BaperbeM u 4 ¢ BumHel. FOns Hayraa BeiOupaet
OJIMH NUPOKOK. HaliiuTe BEpOSTHOCTH TOTO, YTO OH OKAXETCS C BUIIIHEH.

5. (1 6ann) Haiigure 3HaueHue BoipakeHus log,2 + 109, 32

V7-6x=7
6. (1 6ann) Haiimute KOpeHb ypaBHEHUS "
7. (1 6ann) Pemure HepaBeHCTBO 257 > 64. B OTBET 3anMIINTE HAMMEHBIIEE TOJOKHUTEILHOE

YHCIIO.

x+2 1

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

9. (1 6ann) Halinure nponsBoaHyto GyHKIUH B Touke Xx=0: Y = 2 x* —6x*+7x-1
10. (1 6ann) leTHrk, ohOpMIICHHBII 1O MHAMBUAYAILHOMY 3aKa3zy, UMeeT (HopMy IIITUHIpA.

Bricora nBerHuka 35 cm, auamerp ocHoBaHuMs 20 cM. CKOJBKO 3eMJIM HEOOXOIUMO NPUBECTH, YTOOBI
LIBETHHUK OBLI 3aII0JHEH MOJIHOCTHIO. B OTBET 3amMIuTe YnciIo, AejJeHHoe Ha TT.

11. (1 6ann) Haiimure momanb GUrypsl, H300paXeHHON Ha PUCYHKE
! -
A i\
—_
12. (1 6ann) Teno aBuxercs 1o 3akoHy S(t)=3t>+5t (M) Haiimure ckopocTs Tena uepes lc mocie

Hayana JABWXECHUS.
JonoTHUTE/ILHAS YACTh

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

13. (3 6amra) BerumcnuTe IWIOMAAbL 3€MJIM, OTBEAEHHOTO TOA KIyMOy, MEPHUMETP KOTOPOTO
OTPaHMYMBAIOT JIMHUM y=X>-2X-2 1 y=-X*+2. Bemonuure yeprex. OTBET NaliTe B KBAIPATHBIX METPAX.

14. (3 6ana) Pemmrte ypaBHenme sin’X - 2sinx=0. B OTBeT 3anMIIMTE KOJIMYECTBO pEIICHMIA,
NPUHAIISKALTHX TPOMEXYTKY [0; 47T ]
15. (3 6anna) Haiinute 06beM MHOTOTpaHHUKA, H300PaKEHHOT0 Ha PUCYHKE (BCE JBYIPaHHBIE YTJIbI
npsMBbIe).

i 1

(S

16. (3 6anna) TlepBblit camoBoj BbICaXHBAaeT 126 CaXEHIEB HA 5 4YacoB ObICTpee, YeM BTOPOM.
CKOJIbKO Ca)KCHIIEB 3a YaC BBICAKMBAET IEPBBIA CaJ0BOJI, €CJIM U3BECTHO, YTO OH 3a YaC MOXKET BBICAJUTh Ha
5 caxxeHIiieB 0oJIbIIe 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
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