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1. PesyabTarhl 00yueHus, periamentupoBanibie ®T'OC COO ¢ yuerom ®T'OC CIIO

JucnunJanHapHble (HDeI[MeTHbIe) pPe3yJabTaThl OTPAXKAIOT.

— Bnamenme MeromaMm  10Ka3aTeNbCTB, aIrOPUTMaMU  pEUICHMs  3a1ad; yMEHHE
(bopMyaMpOBaTh ONpPEAETICHUs, aKCUOMBbl U TEOPEMbl, NMPUMEHATh UX, HPOBOJUTH JOKa3aTebHbIE
paccyXIeHHs B XO/I€ PELICHMsI 3a/1a4;

— YMeHHe OnepupoBaTh NOHATHAMM: TPUTOHOMETPHYECKUE YPAaBHEHHUS M HEPABEHCTBA, UX
CUCTEMBI;

— VYMeHue OmepupoBaTh MOHATUAMHU: (YHKIHS, HEnpepbiBHAsS (QYHKIHS, MPOU3BOIHAS,
nepBooOpasHasi, ONpeesICHHBI HHTErPaJl; yMEHHUE HAXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIHIA,
UCTOJNB3Yysd CIPAaBOYHbIE MaTEpUalbl; MCCIENOBaTb B MPOCTEHIIMX ciaydasx (YHKOMA Ha
MOHOTOHHOCTb, HAaXOJUTh HaWOOJbIINE M HAMMEHbIIWE 3Ha4YeHUs (QYyHKUUI; CTPOUTH Ipaduku
MHOT'OYJIEHOB C MCIIOJIb30BAHMEM ammapara MAaTeMaTU4YeCKOro aHaJu3a; NPUMEHATh IPOU3BOJHYIO
IIPU pEIleHUM 3a/1a4 Ha JIBUXKEHHE; pelaTh MPaKTUKO-OpPUEHTUPOBAHHBIC 33Jjaud Ha HauOOJbIINE U
HauMEHbBIINE 3HAYEHUS, Ha HaX0XKICHUE IIyTH, CKOPOCTH U yCKOPEHMUS;

— YMeHue onepupoBaTh MOHATUSAMM: CIIyYalHBIA OMNBIT U CIy4allHOE COOBITHE, BEPOATHOCTH
CIly4aifHOrO COOBITHS; YMEHHE BBIYUCISATH BEPOSTHOCTH C HCIIOJIB30BAaHHEM Ipa)UyecKuX METOJIOB;
IPUMEHATH (GOPMYIIBI CIOKEHUS U YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI M (OPMYITBI
IIpU pELICHUU 3a]lad; OLEHUBATh BEPOSTHOCTHU PEAIBHBIX COOBITHUI; 3HAKOMCTBO CO CIy4ailHbIMU
BEJIMYMHAMU; YMEHUE IMPHUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHMCENI B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

— VYMeHue BbIOMpPATh MOAXOAALIMM M3Y4YEHHBIM METOJ IJIs pelleHMs 3aJlaud, pacro3HaBaTh
MaTeMaTHuueckue (akThl U MaTeMaTHYECKUE MOJENIU B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHME NPHUBOJUTH IIPUMEPHl MATEMATHUYECKUX OTKPBITUM POCCHUICKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH.

— YMeHHME OnepupoBaTh MOHATUAMU: ONPEACICHUE, aKCHOMa, TEOPEMA, CIIEICTBUE, CBOUCTBO,
MPU3HAK, J10Ka3aTeIbCTBO, PABHOCWIIbHBIE (OPMYJIUPOBKH; YMEHHE (QOPMYJIUpPOBaThH OOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKICHHUE, INPUBOIUTH IPUMEPBI W KOHTPIPUMEDPHI, HCIOIB30BATH METOJ
MaTeMaTUYeCKOW WHAYKLUU; IPOBOAUTH JIOKA3aTEIbHBIE PACCYXKICHUSA IIPU PEIICHUM 3a]ad,
OLICHUBATB JIOTUYECKYIO NIPABUIIBHOCTD PACCYKICHUM;

— YMeHue onepupoBaTh NOHATUAMU: Irpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;
yYMEHUE 3aJiaBaTh U OMMCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAMH; UCIOIB30BATH Ipadbl MPU PEIICHUN
3a1ad4;

— VYMeHHE ONepupoBaTh TMOHATUSAMHU: TOXJAECTBO, TOXKJIECTBEHHOE IpeoOpazoBaHueE,
yYpaBHEHHE, HEpPAaBEHCTBO, CHCTEMa YPAaBHEHMM W HEPABEHCTB, PABHOCWIBHOCTb YpaBHEHUH,
HEPAaBEHCTB M  CHCTEM, palUOHAIbHBIC, HWPPALMOHAIBHBIE, II0KA3aTEIbHBIE, CTECIICHHBIE,
jJorapuMuUecKue, TPUTOHOMETPUYECKUE YpaBHEHHS, HEPAaBEHCTBA M CUCTEMbl; yMEHHE pellaTh
YPaBHEHUS, HEPABEHCTBA U CHUCTEMbI C IIOMOLIBIO PA3JIMYHBIX IIPUEMOB; peELIaThb YpPaBHEHU,
HEPABEHCTBA M CUCTEMBI C I1ApaMETPOM; IIPUMEHSATH YPAaBHEHMs, HEPABEHCTBA, UX CUCTEMBI IS
peleHHst MaTeMaTHUYeCKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HayKH U pealbHOM KU3HHU;

— VYMeHHe CBOOOAHO ONEpPUPOBATh MOHATHAMU: TOCIEIOBATEIBHOCTh, apudMeTHuecKas
Iporpeccusi, reoMeTpudecKkasl Mnporpeccus, OECKOHEYHO yObIBaroIlas reoMeTpudeckas MpOorpeccus;
yMEHHE 33/1aBaTh MOCIEI0BATEIHLHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX (HOpMYIT;

- yYMEHHE WCII0JIb30BaTh IPOU3BOJIHYIO JMJIsi HCCIEAOBAHUS (DYHKUMH, AN HaAXO0XKIEHUS
HAaWIy4YIllero pelIeHHs] B NPUKIAIHBIX, B TOM YHUCJIE COLUATbHO-IKOHOMHYECKHUX U (PUINYECKUX

3aaavax, Il OonpeaACJICHUA CKOPOCTU U YCKOPCHUA, HAXOAUTh TIJIOIAaAu U 00BEMBI (I)I/Il“yp C IIOMOIIbIO
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WHTErpajia;  MPUBOJUTH  HPUMEPhl  MATEMAaTHYECKOTO  MOJEIUPOBAHUS  C  IOMOIIbBIO
mudpepeHIaTbHBIX YPaBHECHUI;

— VYMeHue HaxOIUTh BEPOSTHOCTU COOBITUH C HCHOJB30BaHHWEM TIpaUUECKUX METOJIOB;
MPUMEHSTh AJIs pelleHust 3a1a4 (OpMyJIbl CI0KEHUS U YMHOXKEHHUS BEpOsiTHOCTEH, (PopMyiTy MOTHON
BepoATHOCTH, Gopmyiy bepuymnu, komOuHatopHble (akThl U (OPMYJIBI, OLIEHUBATH BEPOSTHOCTU
pEATbHBIX COOBITUH; yMEHHE OINEepPUPOBATh MOHATHSAMH: CIIy4ailHas BEIWYWHA, PaCIpeleICHHE
BEpPOSITHOCTEH, MaTEeMaTUYECKOE OXHUIaHUE, JUCHEPCHs W CTAHJAPTHOE OTKJIOHEHHE CIy4yalHOM
BEJIMYUHBI, (YHKIIMHU PACIpeIe]eHUs U IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMaJIbHOTO
pacrnpeiefieHrid; YMEHHUE HCIOIb30BaTh CBOMCTBA M3YUYCHHBIX PACTIPENCICHUN I pElIeHUs 3a/]ad;
3HAKOMCTBO C TIOHSTHSIMH: 3aKOH OOJBIIUX YHUCEN, METOAbl BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE
MIPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

— YMeHHne MOeTMPOBaTh pealibHble CUTYaIlMH Ha A3bIKE MATEMAaTUKU; COCTABIIATH BHIPAKEHUS,
ypaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHUIO 3a/1ayH, UCCIEAO0BATh MOCTPOECHHBIE MOEIHU C
UCIOJIb30BAaHUEM ammapara aireOpbl, HWHTEPIPETHPOBATh IMOJYYCHHBI pe3ylbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJICIN C IMOMOIIBI0 T€OMETPUUYECKUX MOHSATHH M BEJIMYMH, PEIIaTh CBSI3aHHBIE C
HUMHM TIPAKTUYECKHUE 33/1a4; COCTABIISITH BEPOATHOCTHYIO MOJICNIb U HHTEPIIPETUPOBATH MMOTYUEHHBIN
pe3yabpTaT; pemarh MPUKIAAHBIE 3aJadd CPEeACTBAMH MAaTEeMaTHUYeCKOrOo aHajin3a, B TOM YHCIIEe
COIMANIEHO-?KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

— YMeHHe BBIOMpATh MOIXOISAIIMI METOA ISl pElIeHUs 3a/adyd; MOHUMAaHUE 3HAYMMOCTH
MaTEMaTHKU B U3yUYE€HUU MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBICHUN; YMEHHE PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHl MaTEeMaTHUECKHUX
OTKPBITUNA POCCUIICKON M MUPOBON MaT€MaTUYECKOW HAyKH.

OK 01. BeiOupare crnocoObl pemieHHs 3agad  NPO(PECCHOHATBHON  IESATEIBHOCTH
MIPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpeACTBa IIOMCKA, aHajluW3a W HWHTEpIpeTaluu
uHbopManuu, M HHGPOPMALMOHHBIE TEXHOJOTUU JJs BBINOJHEHMS 3aJad NpoQecCHOHATbHON
JESTEIBHOCTH

OK 03. IlnanupoBaTh M pealN30BBIBATE COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO JAEATEIBHOCTh B IPOQEeCCHOHAIBHOM cdepe, NCIO0Ib30BaTh 3HAHUS
1o (hMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaAIUSIX

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/]IE

OK 05. OcymiecTBasiTh YCTHYIO U MHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJAapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06. IIposiBiaTh rpakaaHCKO-MAaTPUOTHYECKYIO MO3ULUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJAMLMOHHBIX OOIIEYETOBEYECKHX IIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHU3AIMM  MEXHAIIMOHANBHBIX M  MEXPEIUTHO3HBIX OTHOIIEHHWH, MPUMEHSATh CTaHIApPThI
AHTUKOPPYILMOHHOIO NIOBEIEHUS

OK 07. CozelicTBOBaTh COXpAaHEHUIO OKPY>KAIOILIEH Cpelibl, pecypcocOepeskeHHI0, MPUMEHSTh
3HaHHA 00 U3MEHEHUH KJIMMaTa, IPUHIIUIIBI OEpEXIMBOTO IPOU3BOJICTBA, 3(PPEKTUBHO 1eHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIHSIX



2. ®oHJ OLIEHOYHBIX CPEICTB /ISl TEKYIEr0 KOHTPOIsI

Texkymui KOHTPOIb IPOBOAATCS BO BpEMs ayAUTOPHBIX 3aHATUM 110 MaTeMaTUKE B
COOTBETCTBUM C y4eOHBIM IUIaHOM M pabouel mporpammbl OJ] «Matemaruka» 1Mo BCeM paszzeiam
nporpamMmsbl. TeKyIMii KOHTPOJIb COCTOMT M3 JIBYX 4acTE€i: TEOPETHYECKOW M IpakTudeckou. Ilpum
3TOM 00Y4Yarolecs MOJy4YaroT 1BE OTMETKH.

Teopernueckasi yacTb MPOXOAUT B (hOPME YCTHBIX OTBETOB: OOYYArOIIMECS BBITATHBAIOT MSATh
KapTO4eK € BOIIPOCaMM, JAIOT MOJHBIM OTBET (CO CHMCKOM BOINPOCOB OOydarolIMecs 3HAKOMATCS B
Hayajie U3yuyeHus pas3zena).

IlIkana nepesooa 6an106 8 oOMmMmemKu no NAMUOALTLHOU cucmeme

Ommemka Konuuecmeo eéepnvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauyno) 5

3ajaHusl MPaKTUUYECKOM 4acTU (KOHTPOJIbHBIE pabOThl) YaCTUYHO B3SITHl M3 OTKPBHITOrO OaHKa
EI'D u BIIP no maremaruke.

Ha BeImosHeHWe KOHTPOJNBHOM paboOThl MO MareMaTwke paercss | akamemudeckuit 4ac (45
MUHYT).

KonTponbHast pabora coctout ux 2-x yacteil. B mepBoil yacTu mpejuiaraeTcsi BBINOJIHUTH 4
3aJjaHMs - BBIOpaTh NMpPaBUIbHBIM OTBET M3 YEThIpeX MpPeUIoKeHHBIX. Bo BTOpoil yactu npejaraercs
BBINIOJHUTH 6 3a71aHU - OPOPMUTH X0 PELLIEHUS U 3alMCATh [TOJyYEHHBIH OTBET.

3a MpaBUJIBLHOE BBINOJIHEHHUE JIIOOOro 3aJaHusl MepBOH 4acTu OOyyaroIIMHCs MOJy4yaeT OIMH
Oamta. [IpaBuiibHOE BBITIOJHEHHUE 3aJaHUA BTOPOW YacTH OlleHWBaeTcs 2 Oamtamu win 1 Gayom 3a
YaCTUYHOE PELICHHUE.

bannbl, nony4yeHHble 3a BCE BBIIOJIHEHHBIE 3a/1aHUs, CYMMHUPYIOTCSL.

Ilkana nepesooa 6an106 6 OMmMemKu nO NAMUOATTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0X00umoe 011 noJayueHus OmMemKu
«3» (y00s.) 8-10
«4» (xopouio) 11-13
«3» (omauuno) 14-16




1. Ilpou3eoonasa ¢pynkyuu, ee npumenenue

Obpa3zosamenvhbie pe3yivmamasl, noodaexcaujue npogepke (31eMeHmbl):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckue BONPOCHI:

1. IIponomxure onpenenenue: «IlocnenoBareabHOCTD — 3TO.. ).

2. [IpuBeaute npumep apudMeTHIecKol MPOrpeccuu.

3. [IpuBenuTe mpuMep reoMeTpUIECKON IPOrPECCUH.

4. [IpuBeaute npumep 6€CKOHEUHO yOBbIBAIOIIEH reOMETPHUUECKON MPOTPECCHH.

S. [Iponomxure onpenenenue: «IIpouzBoanas — 310...».

6. PackpoiiTe reomeTpuyecKuii CMbICT TPOU3BOTHOM.

7. IIponomxure onpenenenue: «KacarenbHas — 310...».

8. Packpotite pu3ndeckuii CMBICIT POU3BOTHOM.

9. [lepeuncnure npaBuiIa BEIYUCICHUS TPOU3BOIHBIX.

10.  Yemy paBHa mpou3BOAHAS CTEIICHHOW (yHKIUN?

11.  Yemy paBHa npou3BOIHAsl IPOU3BEIECHUSA?

12.  Yemy paBHa MpOU3BOJIHAS YACTHOTO?

13. Yemy paBHa NpoOW3BOIHAS CIOKHOU QyHKIHH?

14, ChopmynupyiiTe npu3Hak Bo3pacTanus (QpyHKIUU.

15.  Cdopmynupyiite npu3Hak yObIBaHUS (PYHKIINH.

16. ChopmynupyiiTe npu3HaKk TOUKH MaKCUMyMa (QyHKITUH.

17. CdopmynupyiiTe npu3HaKk TOUKHM MUHUMYyMa (PYHKIIHH.

18.  CocraBbTe aNrOpPUTM pPELICHUS 337a4 HAa HAXOXKJEHUS HAWOOIBIIEr0 W HAMMEHBIIETrO
3Ha4YeHUs1 QYHKINU Ha OTpe3Ke?

19.  CocraBbTe alrOpuTM HCCIEAOBAaHUS U TMOCTPOEHUS rpaduka (yHKIUH C HOMOIIbIO
IIPOU3BOJHOM.

20.  Kaxk HaliTH BEepTUKAIbHYIO aCUMITOTY Tpaduka GyHKIUU?

KonTtpoJsbHas padora
Oos3aTenbHas YacTh
IIpu pewwenuu 3a0anuit 1-4 3anumiume npasunbHvlil OmMeem u3 Yemuipex npednioHceHHbIX.
1. (1 6anm) Yemy paBHa Ipou3BoHAsS QYHKIUU Y=COS°X?
A)y'=-sin’; B)y'=-2sin’; B)y'=-2cos x sinx; I') y'=2cos x.
2. (1 6amm)ITo xakoii u3 GopmMys BHIUNCISAETCS MPOU3BOIHAS TPOU3BEACHUSA?
A) (uHv)=u'+v'; B) (uv) =u'v+uv’; B)(D) = ———; D)(f(g(x)) = (g(x))*g (x).
3. (1 6anm)Pemure ypasuenue f'(x)=0, ecim f(x)=3x% — 6x +4. Bribepure oTBeT.
A)1;b)-1;B)4;T) -4.
4. (1 6amn)Ha pucynke m3o0paxkeH rpaduk mpousBoaHod ¢ynkuuu f(X), ompeneneHHON Ha

untepsaie (—10; 8). HaitnurexkonnuectBorouekmakcumyMadyukiuuf(X)aa orpeske [—9;6].
.‘.

A)5;b)4;B)2; 1) 3.

Ilpu évinonnenuu 3a0anuit 5-8 3anumiume xo00 pewieHus U NOJYUEeHHbLIL OMmeem.



5. (2 Oamma) MarepuasbHasi ~ TOYKAa  JBWXKETCA  NPSAMOJIMHEWHO MO  3aKOHY

4 3 2
x(l‘) =t 4061 — 41"+ 51— S(Fne X —pacCTOSHUEOTTOYKHOTCUETaBMETpax, t —
BPEMSIBCEKYH/IaX, HW3MEpPEHHOECHaYanaaBmkeHus). Haiinureeeckopocts (BM/C) BMOMEHTBPEMEHU
r=3c.

6. (2 6amna)Ha pucynke uzobpaxén rpadpuk ¢pynkuuny = f(X) 1 KacareapbHas K HEMY B TOYKE C

a0cruccoiXo. Haiinure 3HaueHune npousBoaHon GpyHkimuf(X) B ToukeXo.
YA

(x—2)(x+3)> 0
(x—8)
8. (2 6amna)MccnenoBats Gpynkmuio f(x)=x° — 3X ¥ HOCTPOUTE €& rpaduK.

7. (2 6anna)PemmTe HEpPaBEHCTRO:

JlonoJHUTeIbHASA YACTh
Ilpu évinonnenuu 3adanus 9 3anuwiume xo0, 000CHOBAHUE PeUIeHUA U NOJIYYEHHbLIL OMEen.
9. (3 6amna) ®upme «CamoBOI» BBIICIAIOT YUacTOK 3eMan mwomansio 100 m2. Tpemmararor
YeThIpe ydacTka pasHbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil yuacTtok ogo0pUT AUPEKTOP
¢bupmer «CaoBOY, YUUTHIBAsI, YTO HEOOXOAMMO OyIeT MOCTaBUTh 3a00p MO nepuMeTpy?

ITAJTOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a]aHus

OTtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +0)




2. Ilepsooopasnan pynkyuu, ee npumeHnenue

Oopazosamenvhble pe3yibmamot, nooaexcauiue nposepke (Inemennol):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Teopernyeckue BONpPOCHI:

I e

[Mpomomxkute onpenencuue: «Oyukuus F(X) Ha3piBaeTcs ...».
Packpolite reoMeTpUYECKH CMBICI ONPEIEIICHHOIO UHTETpaa.
[Iponomxute onpenenenue: «KpuBoauHeitHas Tpanenus — 3TO...».
Cdhopmymnupyiite popmyny Herorona-JleniOauma.

B dgem 3akmmouaeTcst 00muiA BUI BceX MepBOOOPa3HBIX?
[Tepeuncnure mpaBuiia BEIYUCICHISI HHTETPAJIOB.

KoHuTtposbHasi padoTa

Oo0s13aTeIbHAS YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasuibHblil OMeem U3 Yemuipex nPedi0HceHHbIX.
1.(1 6amm) /s xaxoit u3 pynkimii pynkrms F(x)=x3-3x?+1 saBnsercs nepBoodpasHoii?
A) f(x)=3(x2-2); B) f(x)=3x(x%-2); B) f(x)=3x%-6x+1; I') f(x)=3x>-6x.
2. (1 6amn) Jana ¢pynxmus f(x)= 3x%+1. Uemy pasuaF(1)
A)2:B)4;B) 6:1) 1.
3. (1 6amn) O6mwMii BU Beex nepBooodpasHbix 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 6aw1)BeruucauTe onpeeNeHHblit HHTErpa | 12 xdx.

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

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo0 pewienus u nOJIY4YEHHbLI OMeEem.

5. (2 6anna) Sdsnserca mn F(x)=x3-3x+1 nepsoodpasHoii ans pyrkmun f(x)=3(x2-1)?

6. (2 6anma)3amaiite mepBoobpasmyo F(x) mma ¢ysxkmum f(x)=3x%-2x, eciu
koopauHaThl Touku M (1, 4) rpaduxa F(x).

7. (2 6amma)Ha pucynke uzoOpaxken rpadpuk ¢ynkuun Y=f(X), ompenenéHHoi Ha WHTEpBae
(—3; 11). HaiinutenanmensineesHauennepyukimuf(X)aa orpeske [2; 9,5].
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HU3BECTHBI

8. (2 6anna)Ha pucynke u3odpaxken rpadguk Hekotopoi Gpyukimu Y=F(X). [Toib3ysacs pucyHKOM,

. 5
BBIYHCIIATE OTPE/IE/EHHBIA HHTErpa [ L f(x)dx.
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JonoiHuTEIbHAS YaCTh
Ilpu évinonnenuu 3adanus 9 3anuuwiume xo0, 000CHOBaAHUE PeUIeHUA U NOJIYYEHHbLIL OMEen.
9. (3 6am1a) BeraucauTh TUIOMIAb KITyMOBI, IEPUMETP KOTOPOH OTpaHUYMBAIOT TMHUHU y=0, Y=X,
y=-2x+6. Pemuth 1By™ms criocobamu. Caenarb 4epTex.
JTaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUA
OT1Ber T A b T na x3-x2+4 -3 12 3




3. Muoscecmea. Inemenmol meopuu 2paghoe

Obpa3zosamenvhbie pe3yivmamasl, noodaexcaujue npogepke (31eMeHmbl):
OK 1,0K 4, OK 6, OK 7.

Teopernyeckne BONPOCHI:
Cdopmynupyiite onpeneneHne MHOXXECTBA.
[Tpomomxute onpenenenue: «O0beANHEHHE MHOXKECTB — 3TO...»
[Tponomxute onpenenenue: «Ilepeceuenne MHOKECTB — 3TO...».
IIponomxure onpenenenue: «PasHOCT MHOKECTB — 3TO...»
N300pa3ute o0beIMHEHNE IBYX MHOXKECTB Ha Kpyrax Juiepa.
N300pa3ute nepecedeHre TpeX MHOKECTB Ha Kpyrax Jiiepa.
Cdopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTcs BEpLUIMHOM, pebpoM rpada?
Kak HaiiTu cTenenp BepinHbI rpada?
HazoBuTte oTaMuuTENBHBIC YEPTHI OTHOTO M HEMOIHOTO TpadoB.
10 HazoBuTte oTaruuTeNbHBIC YEPTHI CBA3HOTO U HECBSIZHOTO TPadoB.

©CooNoakwnE

KouTpoJnHas padoTa
0O0s3aTeIbHAA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuuiume npasuibHbLIL OMEEN U3 Yemulpex NPedi0HCeHHbIX.

1. (1 6amn) Kakas onepanust u3o0pa)keHa Ha Kpyrax Jumnepa?

A B

A)E=AuB; b)E=AnB; B)E = A\5; ') E=A-B.

2. (1 6amn) Kakoii rpad npencrasien?

A) nonusiit; b) Henonusii; B) AEPEBO; I') HyneBoi.

3. (1 6amn) [TaTepo pabounx BCTPETHUIINCH MPU BBICA/IKE [IBETOB B KIIYMOBbI. CKOJIBKO BCETO OBLIO
CHENaHO PYKONOXKaTUI

A)10;Bb)11;B)5;I) 6.

4. (1 6ann)Onpenenure CTENEHb BEPIIUHBI B:

A

E F

A)8;b)11;B)3;1) 5.

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume x00 pewieHus U NOJYUeHHbLIL Omeem.

5.(2 6anna) 1. ansl nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummure u
n3o0pasute rpaguIecKku HoBoe MHOXKECTBO E: a)F = AU B ; 6)F = AN 5.

6. (2 6anna) KosnuHsl Apy3bs 3aHUMAIOTCS KAKUM-HUOY/Ib BUJIOM CHOPTA. 14 U3 HUX YBIIEKAIOTCS
¢dbyTo0m0M, a 10 — GackeTd6070M. Y TONMBKO ABOE YBIEKAOTCS U TEM U JAPYTHM BUIOM CIIOPTA.
Ckounbko npy3eit y Tonu?»

7. (2 6amma)Ha pucynke — cxema Jopor, cBsi3biBaromux ropojckue napku A, b, B, I', I, E. Tlo
KaKJOW OpOre MOYKHO JIBUraThCsl TOJBKO B OJHOM HAIPABJIEHUH, YKa3aHHOM CTpenakoi. CKOJBKO
CYILIECTBYET Pa3IMYHBIX MyTel u3 napka A B napk E?

10
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8. (2 6amta)MOXKHO 1M HAPHCOBATh M300PAKEHHBIM Ha pUCYHKE rpad HE OTPHIBAsk KapaHall OT
OyMaru u poBOs KaXk10e pedpo pOBHO OJIUH pa3?

JonoiHuTEIbHAA YACTh
Ilpu évinonnenuu 3a0anus 9 3anuwiume x00, 000CHOBAHUE PeUIeHUS U NOJIYYEHHbLIL OMEen.
9. (3 6anna) IlepByto unu BTOPYIO0 KOHTPOJIbHBIE pa0OTHI IO MaTeMaTHKE yCIENHO Hanmucain 33
CTYJICHTa, NEPBYI0 WM TPeThi0 — 31 CTyAEHT, BTOPYIO WM TpeThio — 32 crysaeHta. He MeHee aByx
KOHTPOJBHBIX paboT BoIMOMHMWIN 20 cTyAeHTOB. CKOJIBKO CTYJEHTOB YCIEUIHO PEUIMIA TOJIbKO OJHY
KOHTPOJIbHYIO padoTy?

ITAJTOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OT1Ber B b 10 r - 22 8 HET 18
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4. Inemenmot Komﬁuuamopuku, cmamucmuku u meopuu 8ep0}1muocmeﬁ

Obpa3zosamenvhbie pe3yivmamasl, noodaexcaujue npogepke (31eMeHmbl):
OK 1,0K 2, 0K 3, 0K 4, OK 5.

TeopeTnyeckue BONPOCHI:

1. [Tponomxute onpenenenue: «CiaydaitHoe coObITHE — 3TO...». [IpuBenuTe npumep.
2. [IpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBeaute npruMep HEBO3MOKHOTO COOBITHSI.

4. ITponomxkute onpenenenue: «BeposTHOCT ciydafHOTO COOBITUS — 3TO. .. ».

5. ChopmynupyiiTe npaBUIIO HAXOXKICHUS CII0KCHUS BEPOSITHOCTEH.

6. ChopmynupyiTe IpaBUIO YMHOKEHHS BEPOSATHOCTEH.

7. Kak naiitu cpennee apupMeTHUECKOE YUCIOBOTO psia’?

8. Kak naiitn Menany 4mMciioBoro psiga?

9. Kax Bbruncisiercst pazmax 4uciaoBoro psjaa?

10.  Jlns yero Hy>kHBI AMarpammsl, rpaduku? Ilepedncnure BUAbI JUarpaMmm.

11.  IlpuBeauTe mpuUMepHI MPOSBICHUS 3aKOHA OOJBIINX YHCEIN B IPUPOIHBIX SBICHUSX.
12.  IlpuBeaute npumMepsl NIPOSIBICHUS 3aKOHA OOJIBLIMX YUCEI B OOIECTBEHHBIX SIBICHUSIX.
13.  Yro uzyuaer craructuka?

14.  Ilponomxute onpenenenue: «Couyeranue — 3T0...».

15.  Ilponomxure onpenenenue: «Pa3melieHue — 31o...».

16.  Ilponomxure onpenenenue: «llepectaHOBKH — 3TO...».

17.  IlpuBeaure nmpumep MHOKECTBA U3 pEaIbHON KU3HH.

18.  IlpuBeauTe mpumep OIEpaH ITEPECCICHUS MHOKECTB.

19.  IlpuBeaute mpumep ornepanui 0ObAUHEHIS MHOKECTB.

20.  IlpuBeauTe mpuMep ONEPALIUN PA3HOCTH MHOKECTB.

21.  Packpoiite moHATHS «Tpady, «IEPEBO», KITHKID».

KonTpoJabHas padora
Oo0s3aTeqbHas 4ACTh
Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasuibHblil OMeem U3 Yemuipex nPedi0HceHHbIX.
1. (1 ©amm) KomOuHaTopuka— 3TO pasfesn MaTeMaTHKH, OTBEYArOIUMi Ha BOINPOCH
CKOJIbKUMH CITIOCOOaMHU MOKHO BBIOPATh 3JIEMEHTHI ...
A) 3a1aHHOTO0 KOHEYHOT0 MHOX€ECTBa; b) 6eckoHeuHoro MHOXecTBa; B) nro6oro MHoxecTBa; 1)
UppalMOHAIbHBIX YHCE.
2. (1 6anmn) CoenvHeHus U3 N AIEMEHTOB, OTJIMYAIOLIUECS JPYT OT Jpyra TOJIBKO IMOPSIKOM
PAacIioyIOKEHMs B HUX JIEMEHTOB, Ha3bIBAIOTCSL:
A) nepectanoBkami; b) coueranusmu; B) pazmemenusamu; [') koMOuHAIMSIMH.
3. (1 6amm) Yucno Bcex BO3MOXKHBIX pa3MeIIeHUH BBIYUCISIETCS IO GopMyIIe:

AMA=nn—m);B)Ayt =n(n—1)..(n—m+1);B) A}} = n ;D) AT = n(n+m)

(n-m)?

4. (1 6ann) I'pynnupoBka — 370. ..

A) ynopsiioueHre eAMHUI] COBOKYITHOCTH T10 Mpu3HaKy; b) pasOueHne eAnMHUI] COBOKYITHOCTH Ha
rpynisl o npu3Haky; B) o6o0mienne eqnHUUHBIX (akToB; I') 06001IIeHe eMHIYHBIX TPU3HAKOB.

Ilpu eévinonnenuu 3ad0anuii 5-8 3anuwiume x00 pewieHusa u NOJIY4EeHHbLIL Omeent.

5. (2 6amna)B cpeanem u3 2000 cagoBBIX HACOCOB, MOCTYIHUBIIUX B MPOAAXy, 6 MOATEKAIOT.
HaiinuTte BepoSATHOCTB TOTO, YTO OJMH CITy4aifHO BEIOPAHHBIN AJIsi KOHTPOJISL HACOC HE MOATeKaeT?

6. (2 6amna)CpaBHUTH BCXOXKECTh CEMSH JIFOOBIX TPEX BUIOB OJHOJIETHUX IIBETOB 3a TOCIICTHUE
3 roga. CocTaBUTh TUarpaMMy o HailJIGHHBIM JaHHBIM. CenaTh BHIBOIBI.

7. (2 6anna) LiBeToBOMY TIPEATIOKIIA YKPACUTh KIyMOy IBETaMH, UCIONB3Ysl 3 Buaa. CKOIBKO
Pa3IUYHBIX BAPUAHTOB €CTh y LIBETOBO/IA, €CIIM €CTh BBHIOOP U3 5 BUIOB pa3HO paccaibl?

12



8.(2 6amna) CKONBKHMH CITIOCOOAMH MOKHO TIOCATUTh 4 KyCTapHUKA B OJIMH Psia?

JlonoJHUTeIbHASA YACTh

Ilpu ¢vinonnenuu 3a0anun 9 3anuwiume x00, 000CHOBAHUE PEULEHU U NOTYYEHHbLIL OMEemn.

9. (3 6aya) YroObl MOCTYNUTh B MHCTUTYT HA CHENMAIBHOCTh «Mactep cagoBO-IIapKOBOTO U
JaHIIapTHOTO CTPOUTENBCTBA», aOUTYpPHEHT NOJDKeH HaOpath Ha EI'D He Menee 70 GamioB 1o
KaXI0MY U3 TpEX NMPEeAMETOB— MaTEMaTHKa, PYCCKUH S3bIK M MHOCTPAHHBIN A3BIK. YTOOBI MOCTYNUTH
Ha crenuanbHOCTh «Kommepuus», HykHO HaOpaTh He MeHee 70 0auioB MO KaXIOMy H3 TpEX
IIpeIMETOB— MaTEMaTUKa, PYCCKUMN SA3bIK U OOLIECTBO3HAHMUE.

BepositHOCTB TOTO, 4TO abUTypHeHT 3. mojyduT He MeHee 70 6anmioB mo maremaruke, pasHa 0,6,
1o pycckomy si3eiky— 0,8, 1o mHOCcTpanuomy s3b6iky— 0,7 1 o o6mectBo3nanuio— 0,5.

Haiigure BeposTHOCTD TOTO, UTO 3. CMOKET MOCTYIUThH XOTS Obl Ha OJIHY U3 ABYX YHMOMSHYTBIX
CIELUATIbHOCTEM.

9TaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aMaHus
OTtBer A A B A 0,997 - 10 24 0,408
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5. Ilokazamenvhasn pynkyusn

Obpa3zosamenvhble pe3yivmamasl, noodaexcaujue npogepke (31eMeHmbl):
OK 1,0K 2, 0K 3, OK 4, OK 5, OK 6.

TeopeTnueckne BONPOCHI:
CdhopmynupyiiTe onpeneneHrne noka3aTeIbHON (YHKITHH.
[Tepeunciure cBOKCTBA MOKAa3aTEILHON (QYHKITUU.
[lepeuncanre ciocoObl pelIeHUs TOKA3aTeIbHBIX YPAaBHEHUH.
ChopmynupyiiTe npaBuiIo peieHus MPOCTEUIITNX MTOKa3aTeIbHbIX HEPABEHCTB.
B gem 3akimovaercs rpaduueckuii cnocod penieHus ypaBHeHUH.
HpI/IBeI[I/ITe npuMep QyHKIMOHAIBHON 3aBUCUMOCTH MOKa3aTeIbHOU (YHKIMH U3 peaabHOM

SIS

KHU3HHU.

KoHTtpoabHasi padoTa

Oo0a3aTeIbHAA YACTh
Ilpu pewenuu 3a0anun 1-4 3anumume npasuIbHbLI OMEEN U3 UEMBIPEX NPEOTOHCEHHBIX.

1. (1 6amn)[Ipu kakom 3HaueHUU a GyHKIUS y=a* ObIBaeT Ha BCEH 00IACTH OIpeieeHHs?
A) a=§; b) a=8,25; B) aZ%; ) a=V3.
2. (1 6amn)Ha pucynke nzobpaxén rpaduk ¢pyukiuu Bunaf(x)=a*. Haiinurte snauenuef(2).

YA

51

fix)=a"

ol 1. X

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) OyHkuus 3aaaHa GopmyIioit: f(X):(%)x. Yemy pasHo f(-2)?
A)-: B)-4;B) 4 1) V2.

1 x—13
4. (1 6ann) Kopens ypaBHeHI/ISI(a) ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumume xo0 peuwieHusa u NOJy4eHHbLIL Omeem.
5. (2 6anna) Haiimute kopeHb ypapHeHus 3%2-5*3%=12
6. (2 6amra) CKONBKO IENBIX PEIISHNH NMeeT HepaBeHCTBo 1 <71<49?
_ 25—8x —x2

7. (2 6anna)Haiiaure Touky MakcuMyma (QyHKITUH Y=

8. (2 Oamna)B xoxme pacmajga pagMoOaKTUBHOIO M30TONA €r0 Macca YMEHbBINAETCs MO 3aKOHY
m(t) =my-271T,

IIeMo— HavyaJbHasg Macca H30Tomna,t— Bpems, Ipolleqniee OT Ha4aJbHOTO

MOMEeHTa, | — Tmepuoj mojypacnana. B HavanpHbBII MOMEHT BpeMeHHM Macca u3oTona 184 mr.
[Tepuonerononypacnanacocrasiser 7 MuH. Hailiaure, uepe3ckoIbKOMUHYTMaccan3oTonadyaeTpaBHa
23 mr.

JIONmOJHUTENLHAA YACTh
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Hpu 6blnoNHeHUuU 3a0anus 9 3anuwume XO(), 060cnoeauuepemenuﬂ u l’lOlelleHHblIZ omeem.

—-2x=0
9. (3 6anna)Permmre rpaguUecKu CUCTEMY YpaBHEHUI: Y _ Zf —0
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/IaHUA
OtBer B A B A 1 2 -4 21 (2;4)
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6. Ocnoevt mpuzonomempuu. Tpuzonomempuueckue Qynkyuu

Oopazosamenvhble pe3yibmamot, nooaexcauiue npoeepke (1emenmot):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernyeckue BONPOCHI:

1. UeMy paBeH yroJ B OJIMH pajraH?

2. B kakux 4YeTBepTSAX TPUTOHOMETPHUYECKOTO Kpyra (YHKIHMS y=sinX NPUHUMAET
MIOJIOKUTEIIbHbBIC 3HAYCHUSA?

3. B kakux YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (QyHKUUS y= COSX NPUHUMAET
OTpHILIATEIIbHBIC 3HAUCHUS ?

4. [Iponomxute onpenenenue: «CHHYC OCTPOro yria — 370...».

5 [Iponoikure onpenenenne: «KOCHHYC OCTPOTO yriia — 3T0. .. )».

6 [Tponomxkute onpenenenune: « TaHreHC OCTPOTO YIiia — 3TO...».

7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.

8 Uemy paBHO nipou3sBeneHue tgx*ctgx?

9. Yemy pasen Sin(2X)? Chopmysupyiite NpaBUio BEIYUCICHHUS.

10.  Yewmy paBen €0S(2x)? ChopmynupyiTe IpaBUIO BHIYUCICHUS.

11.  TlepeunciuTe TPUTOHOMETPHUUCCKUE (PYHKIIUHU, YKAKUTE UX MIEPHOIBI.
12. Yewmy paBen nepuoa GyHkiuu y=c0S(4X)?

13. eMy paBeH nepuo GyHKIUU y=cos(x/4)?

14, Omnpenenure o01acTh 3HaUeHUS GYHKIUH y=3c0s(5X)?

15.  Ilepeuncnure CriocOOBI PEIICHUSI TPUTOHOMETPUICCKUX YPaBHEHUH.

16.  PackpoiiTe anroput™M pemieHHs OJHOPOJIHBIX TPUTOHOMETPUYECKUX ypaBHCHHU
MIEPBOTO MOPSIKA.

17.  PackpoiiTe aiNroput™M peuieHHus OIHOPOJIHBIX TPUTOHOMETPUYCCKHX YpaBHEHHM

BTOPOTI'O IOpAAKa.

KountpoJjnHuast padora
O0s3aTeIbHAA YACThH
Ilpu pewienuu 3a0anuii 1-4 3anunwiume npasuibHblil OMeEem U3 Yemulpex NPeodi0HCeHHbIX.

1. (1 6ann)B AABC sinCZ%. Kakas u3 ctopon siBnsercs runotenyzoit AABC?
A) AB; B) AC; B) BC; T') CB.

2. (1 6amm) Yrinom kakoii uerBepTH ABisiercs yroa a=400°?

A)L;B)IEB) LT IV,

3. (1 6amm) Kakue u3 pyHKIMHA ABASAIOTCS YETHBIMU?

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

4. (1 6ann) Kakue u3 yncen sBISIIOTCS KOPHEM YpaBHEHUS COS X :%’_)

s T T 2
Ax=—; B)x=—; B)x=—; I') x=—.
=2 ; B)x=; B)x=2; I)x=2
Ilpu eévinonnenuu 3ad0anuii 5-8 3anuuwiume x00 peuwieHusa U NOJIY4EeHHbLIL Omeent.
. T v
5. (2 6anna)Beruncnure: sin + COSz.

N V2 . V2
6. (2 6anmma)  Haiigure 3HaueHne BBIPAKCHIS4ArCCos— - 4arcsin(— 7)

7. (2 6amma) JlokaxuTe TOXKIECTBO: 2sin(m/2+a)+ cos(m—a)= cosa.
8. (2 6anna)Pemure ypaBHenue: Sin® x - 4 sin x + 3 =0,

JIONmOJHUTENLHAA YACTh
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Hpu 6blnoNHeHUuU 3a0anus 9 3anuwume XO(), 060cnoeauuepemeuuﬂ u l’lOlelleHHblIZ omeem.

9. (3 6amma)Pemmure cucremy ypaBHEHUH:
xXty=m
{sin X+ siny = 2.

ITaJI0OHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHud
OTtBer b A B b 1 2n - g + (g +

27, 2mn; g +
neZz 21n),
ne”z
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3. ®@oHJ OLEHOYHBIX CPEICTB A5 PYOeKHOro KOHTPo.Ist (Mo uroram 3.1 — 3.4)

Oopaszosamenvhble pe3yibmamot, nooJiexcauiue npoeepke (j1emenmet):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Oos3aTe/ibHAs YaCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMeEEm U3 Yemulpex nPeod10HCeHHbIX.
1. (1 6amn) Jansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel UMeeT cepeinHa oTpe3ka AB —
Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(O0, 3,- 4).
2. (1 6amn) [psameie AB u CJ] napamiensabie. Kakoe pacnonoxkenue umerot npsimbie AC u BJ1?

A) napainensHsie; b) nepnennukyinspusie; B) ckpernuBatorces; I') nepecexaroTcs.

Tx 3

COS? = T

3. (1 G6amn)Haiinute KOpeHb YpaBHEHHS: B otBere 3amuimTe HaMOOBITHI

OTPHIIATEIILHBIA KOPEHb.
A)-3;b5)0;B)-2;T) -1.
4. (1 6amn)Ha pucynke nzobpaxen rpaduk npoussoaHoit Gpyukiuuny=Ff(X).Ilpu kakom 3HaYCHUN

X (DyHKIIMS IPUHUMAET CBOE HauOoIbIee 3HaYeHNE Ha oTpe3ke[-4; -2] ?
-1I

NG y=1)

=Y

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

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHusA u NOJIY4EeHHbLIL Omeent.

5. (2 6anna) BepxHue KOHIIBI IBYX BEPTUKAIBHO CTOAIIUX CTOJIOOB, yIaIEHHBIX HA PACCTOSTHUE
4 M, coeaMHEHBl mepeknaguHoi. Beicota ogHoro cronba 10 m, a apyroro 7 M. Haiigure mmmuny
MePEKIIaIUHBI.

6. (2 6anna) [Jaunsr uvetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) J1(3,2,2) [lokaxxuTe, 4TO OTpE3KH
AB u CJ] neprieHqUKyJISpHBIL.

7. (2 6amma) Jlurasch co cKoOpocTeoU = 3wm/c, TpakTop TamuT canu ¢ cwior F=40 xH,
HaIlpaBJIEHHOM MO/ OCTPBIM YIIIOMOK TOPU30HTY. MOITHOCTD, pa3BUBAEMasi TPAKTOPOM, BBIYUCIISIETCS

1o q)opMyneN = FV cos O Haiinure, npy KakoM yriied! (B rpajycax) 3Ta MOIIHOCTh OyzeT paBHa 60
kKH - ™

kBt (kBr—>310 € ).

8. (2 6amia) MaTepuansHas TOUKa JBMKETCS TPSAMOJIMHEHHO mo 3akoHyX(t)=t2-13t+23(rne X —
paccTosiHue OT TOYKH OTCUYETa B MeTpax, L —BpeMs B CEKyHJIaX, N3MEPEHHOE CHavajia JIBWKeHUs). B
KaKoii MOMEHT BpeMeHH (B CEKyHJaX) ee CKOpOCTh Obla paBHa 3 m/c?

JlonoJHUTEeIbHAA YACTh
IIpu g¢vinonnenuu 3a0anusa 9 3anuuwiume x00, 000CHOGaAHUE PeUIeHUA U NOTIYYEHHDbLIL OMEEm.
9. (3 6amna) Pa30uTh HBETHUK NPAMOYTOJBbHOM (hOpMBbI (OTHOIIEHHE CTOPOH 2:3) Ha YacTu
pa3NMMYHON  TUIOIMAAM.  YKXKHTE Pa3HBIM  IIBETOM  TapajulelbHBIE,  TEPICHIUKYISPHEIC,
CKpELIMBAIOIIUECS OTpe3KU. PaccumTarh KOMUYECTBO CaXKEHIIEB ILIBETOB Ul KaXKJOIO CEKTOpa.
OdopMuTh cxemy IBETHHKA (MOXHO MCIOJIb30BaTh KoMmbioTep). Hanpumep,
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ITaJT0HLI OTBETOB:

Homep
3aaHusA

OTtBeT

60
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4. ®ouHI OLEHOYHBIX CPEACTB IJIs MPOMEKYTOUHOM aTTecTanuu (IK3aMeH)

Ha BbImonHEHHWE TMCHPMEHHOM HK3aMEHAIIMOHHOW paboThl IO MaTeMaTuke jgaercs 4
acTpoHOMHYeckux yaca (240 MUHYT).

DK3aMeHAIMOHHAs paboTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON B TIONOJIHUTEIBHOM.

OOs3aTenbHass  9acTh  COJACPXKHT  3aJlaHUsl  MHUHHMAIBHOTO  00S3aTENhbHOTO  ypPOBHS,
JIOIIOJTHUTEIbHAS YacTh — 00JIee CI0KHBIE 3aJaHu.

[Ipu BBIIONHEHUUW 3aJaHUN 00SA3aTEIBPHOW YaCTH TPEOYyeTCs MPEACTaBUTh XOJ PEIICHHS U
yKa3aTh MOJYYCHHBIH OTBET. 3a MPaBWJIbHOE BBITIOJIHEHUE JIOOOTO 3aaHUsl U3 0053aTeIbHON YacTH
oOydatomuiicss moiy4daere oauH Oamr. [lpu BBIMONHEHWM 3aJaHUS W3 JIOTIOJTHUTEIBHOW YacTH
HEOOXOAMMO MOAPOOHO OMHCaTh XOJ PEIICHHS W JaTh OTBET. [IpaBUiIbHOE BBINOTHEHUE 3aaHUM
JOTIOJTHUTEIBHOM YacTu oueHuBaercs 3 6auiamu iy 1-2 6amiamMu 3a YaCTUYHOE pPelleHHE.

basnel, momy4yeHHBIC 3a BCE BBITIOJIHECHHBIC 33JIaHUSI, CYMMUPYIOTCSI.

Ilkana nepesooa 6a1106 8 OMMemKU NO NAMUOANTLHOU cucmeme

Ommemka Yucno o6annoe,
Heo0x00umoe 0111 nOJIy4eHUs L OMMEMKU

«3» (y0os.) 6-9

10-14
«4» (xopowo) (He meHee 00H020 3a0aHUs
U3 OONOJIHUMENbHOU Yacmu,)

oonee 14
«5» (omauuno) (He meHee 08yX 3a0aHUlL
U3 OONOJIHUMENbHOU Yacmu)

Oobpazoeamenvnule pe3y1omamst, nooaexcaujue npogepe (3j1emMennol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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IK3ameHayuoHHbIe 300aHUA O MameMamuKe
Oobs13aTe/IbHAA YaCTh
IIpu BoInoTHeHUH 3a7aHuil 1-12 3anMIIUTE X0 PellleHUs] U MOJIyYeHHbIii 0TBET.
1. (1 6ann)Beraucnure: 2sin(n/6)+2cos(n/3)
2. (I 6ann)Ha pucyHKE >XUPHBIMH TOUYKAMHU

L

mo

IMOKa3aHO CYyTOYHOC KOJMYCCTBO OCAAKOB, BEIIIaJaBIINX B

]
=T

Omucre ¢ 7 no 18 nexadbpst 2001 roxma. Ilo ropuzonTanu

Y,
==
|

YKa3bIBAOTCs qucjia MecAla, 1o BEPpTUKATIU—

|
L~

KOJIMYCCTBO OCAaAKOB, BBIIIABIINX B COOTBCTCTBYIOH_[I/Iﬁ

A€Hb, B MUJUIMMETpPAX. I[J'IH HariisiIHOCTHU XHUPHBIC TOYKH

i Ly I
[
™=

|~
==

Ha PHUCYHKE COeAuHEeHbl JuHued. Omnpeaenure 10 »

PO R R RO W e R
n o w

!

| ——

—

PHUCYHKY, CKOJIbKO JAHEW BbINaAano 6osiee 2 MUJUIMMETPOB

0CaJKoB?

3. (1 6arn)Mobwnbabil TenedoH croun 16000 py6eit. Uepes HeKOTOpoe BpeMs IIeHY Ha 3Ty MOJIeIb
camsmwim 110 15200 py6uteii. Ha ckobko MpoI1eHTOB ObliIa CHUYKEHA 1ieHa?

4. (I 6ann) Ha Tapenke 16 nupoxxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM u 4 ¢ BuiHei. FOms Hayran
BBIOMpAET OAMH MUPOKOK. HaliuTe BEpOSATHOCTH TOTO, YTO OH OKaXETCsI C BULITHEH.

T 8 =] 10 11 1z 1= 14 15 1a 17

5. (1 6ann)Havinure 3Hauenue Beipaxkenus 10922 + 1092 32
6. (1 6ann)HaiinuTe KOpeHb ypaBHEHHUS 7-bx =7
1. (I 6ann) Pemmrte HepaBeHcTBo 25°> 64. B OTBET 3amMIIMTE HaUMEHbIIEE
MOJIOXKUTEIBHOE YHCIIO.
x+2 l
8. (1 6ann)Halinure KOpeHb ypaBHEHUS Sl T4
9. (1 6ann)Hatinure npon3BogHYO (GYHKIMK B TOUKE X=0: Y = %X"’ —6Xx° +7x-1
10. (I 6ann) llBeTHWK, O(QOPMIICHHBI IO WHAMBUIAYAIbHOMY 3aKa3zy, uUMeeT ¢Gopmy

uunHapa. Beicota nBetHuka 35 cm, muamerp ocHoBaHus 20 cM. CKOJIBKO 3eMIU HEOOXOIUMO
MIPUBECTHU, YTOOBI IIBETHUK OBLI 3a0JTHEH MOJIHOCTHI0. B OTBET 3anummmTe 4yncio, eJeHHoe Ha TT.

11. (1 6ann)Haiinure ruomanb GUrypsl, U300pakeHHON Ha PUCYHKE
y 0
- A
Tox
12. (1 6ann) Teno mBuxeTcs Mo 3aKoHy S(t)=3t>+5t (M) Haiizure ckopocTs Tema uepes lc

1ocJie Hayasa IBUKEHUS.
JlonoJiHUTeIbHAA YACTh
Ilpu eévinonnenuu 3ad0anuii 13-16 3anuwume x00 peuwieHus u noJay4eHHbLIL OMEem
13. (3 6anna)BeraucnuTe IIIOMAABL 3€MIIM, OTBEJCHHOTO MOJ KIyMOY, NMEPUMETP KOTOPOTO
OTPAaHMYHBAIOT IMHUN Y=X>-2X-2 1 y=-X*+2. BermonuauTe ueprex. OTBET AaiiTe B KBaJPATHBIX METPaX.
14. (3 6anna) Pemmte ypaBHeHue sin’X - 2sinx=0. B OTBeT 3amHIINTe KONMYECTBO PEIICHHIA,
NpUHAUISKAIINAX TPOMEXYTKY [0; 47T.]
15. (3 b6anna)Haiinure 06beM MHOTOrpaHHMKA, N300PaKEHHOTO Ha PUCYHKE (BCE IBYTPaHHBIE YIIIbI
psIMbIE).
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16. (3 6anna) TlepBbiii caoBOABBICAXHUBACT 126 CaKCHIIEB HAa 5 4acoB OBICTpEe, YeM BTOPOI.
CKOJIBKO CaKCHIEB3a 4Yac BBICAXKMBACT IIEPBBIA CaJ0BOJ, €CIM H3BECTHO, YTO OH 3a 4Yac MOXKET
BBICAJIUTh HA 5 Ca)KCHIIEB OOJIbIIIE BTOPOTo?

9TaJIOHbI OTBETOB:

Homep 1,2 |3 4 5| 6 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16
3a/IaHUA

OtBer 2 (3 |5(025|6|-7| 1 |-10] 7 (350015 11| 9 5 6 | 13
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