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1. Pe3yabTarsl 00yuenus, perjiamenTupoBanabsie ®I'OC COO c yuerom ®I'OC
CIIO

JuciUIIMHapHbIe (MpeaAMeTHbIC) Pe3Y/ILTAThl 0TPAKAI0T;
— BrageHve MeTojaMu Jj0Ka3aTelbCTB, alrOPUTMaMM pelleHds 3aZad; yMeHHe

dbopMynupoBaTh orpejeneHus, aKCUOMbl W TeOpeMbl, MNPUMEHSITh WX, TPOBOJUTh
JloKa3aTesibHbIe pacCy KJeHUsl B X0/le pelleHus 3a/iauy;

— YMeHMe OrepupoBaTh TMOHATUSIMU: CTeleHb UWC/a, jJorapudM 4Yucia; yMeHHe
BBLITIOJIHATHL BBIUMC/IEHWE 3HaueHWM U TipeoOpa30BaHMs BbIPAXKEHUM CO CTerneHsIMU U
norapudmamu, mpeobpazoBaHusi APOOHO-pal[MOHATBHBIX BbIPA)KEHUH;

— YMeHue oOIepupoBaTh TOHSATUSIMU: pal[MOHa/bHble, UppalMOHa/bHbIe,
Toka3saTe/ibHble, CTelleHHble, jorapudMuueckrie, TPUTOHOMETPHUUEeCKHe YpaBHEHUS W
HepaBeHCTBa, X CUCTEMBI;

— YMeHue oOrnepupoBaTh MOHATUAMU: (YHKLUS, HenpepbiBHasi (QyHKIUS,
TIPOM3BO/IHasi, TIepBO0Opa3Hasi, orpe/iesIeHHbIN UHTEeTpasl; yMeHHe HaXx0JUTh MPOU3BOIHbIE
3/IeMEeHTapHbIX  (PYHKIMM, UCMOJ/b3ys CIOpaBOYHble MaTepuasbl; UCCeloBaTh B
MIPOCTEUINNX CyuasX (GyHKIMHA HA MOHOTOHHOCTh, HaXOJUTh Hau0OJIbIIe U HAUMEHBIITHe
3HaueHusi (PYHKIUH; CTPOUTb rpadUKU MHOTOU/IEHOB C UCII0/Ib30BaHWEM arirapaTa
MaTeMaTH4YeCcKOro aHa/ir3a; IPUMeHSITh TIPOU3BO/IHYIO TIPU PellleHU!U 3a7lau Ha IBMKeHUe;
pellaTh MPAaKTUKO-OpPHEeHTHUPOBAaHHBIE 3a/lauM Ha HAWOOJIbIIIEe M HAMMEHBIITHEe 3HAUeHWs,
Ha HaXO)KJieHWe MyTH, CKOPOCTH U YCKOPEeHHUs;

— YMeHHe OMepupoBaTh TMOHSATUSIMU: paljMoHanbHas (YHKIUS, TOKa3aTesbHas
byHKIUMs, cTerneHHass (QYHKUMs, jorapudmuyeckas (GYHKIMs, TPUTOHOMETpPUUecKue
byHKIMMA, oOpaTHble (YHKIWHM; yMeHHe CTPOUTb TrpadUKu HW3YUeHHBIX (QYHKIHUMH,
HCTI0/Th30BaTh IPaUKu NP M3y4eHHUH MPOLeCCOB U 3aBUCHMOCTeM, TP pellleHnH 3afiau U3
ApyTux yueOHBIX TpeAMEeTOB U 3a/lad W3 peasibHOW >KW3HU; BBIpaXKaTb (popmynamu
3aBUCUMOCTH MeKy Be/TMUMHAMU;

— YMeHUe pelllaTh TeKCTOBbIe 3a/laud Pa3HbIX TUIOB (B TOM UYKC/ie Ha MPOLEHTHI,
JI0OJTU U YaCTH, Ha JIBW)KeHHe, paboTy, CTOMMOCTh TOBApOB M yCJIyT, HAJIOTH, 3a/laul U3
o0macTy ympaB/ieHUS] JTMUHBIMA M CeMeMHbIMH (DMHAHCAMH); COCTaB/ISTh BBbIPAXKEHMUS,
ypaBHeHUs, HepaBeHCTBA U WX CHUCTeMbI TI0 YC/IOBHIO 3aJlauM, MCC/e/loBaTh MOJyueHHOe
pellieHye 1 OI|eHUBaTh TTPaBZ0N0ZI00HOCTh pPe3y/IbTaToB,;

— YMeHMe oOrMepupoBaTh TIOHATHUSAMU: CpefiHee apudMeTHUecKoe, MeJuaHa,
Haubosblllee U HauMeHblllee 3HaueHWs, pa3Max, JUCTIepCHsi, CTaHJAPTHOe OTK/JIOHEeHHe
yucgoBoro  Habopa;  yMeHWe  W3B/ieKaTb, WHTePIPeTHUPOBaTh  HMH(OPMALUIO,
npe/iCTaB/IeHHY0 B Tabiuilax, Ha /JuarpamMmax, TrpaduKax, OTpakarollyl0 CBOMCTBa
peasibHBIX TIPOLIECCOB U SIBJIEHUM; TIPeJCTaBAsATh MHGOPMAI[MIO C TIOMOIIbIO Tabiul] U
AuarpamMM; WCC/Ae/IoBaTh CTaTHCTUUYeCKWe [aHHble, B TOM UHC/Ie C TpUMeHeHHeM
rpadruecKux MeTO/IOB U 3/IEKTPOHHBIX CPe/ICTB,;



— YMeHMe OIepUpOBaTh TMOHSATHUSMHU: CIyYalHBIA OMBIT W C/ydaiiHOe COOBITHeE,
BEPOSATHOCTh CyUalfHOT'O COOBLITHSI; YMeHHe BBIUKC/ISTh BEPOSITHOCTh C MCIIOb30BaHUEM
rpauueckux MeTO/I0B; MPUMEHSTh (DOPMYJIbI CI0XKEHUSI U YMHO)KeHHUsI BepOSTHOCTeH,
KOMOWHATOpHble (akThl U (HOPMY/bl TIPU pelIeHdd 3ajjau; OI[eHHWBaTh BEPOSTHOCTU
peasibHbIX COOBITHI; 3HAKOMCTBO CO CJyuallHBIMA BeJMUYMHAMH; yYMEHHe TPHUBOAUTD
TIPUMeEpBI TTPOSIB/IEHHUS 3aKOHa OO/BIINX YKCe/T B TIPUPOIHBIX U OOIIeCTBEHHBIX SIBJIEHUSX;

— YMeHHe OMepupoBaTh MOHSTUSMM: TOUKa, MpsiMasi, MIOCKOCThb, MPOCTPAHCTBO,
JIBYTPAHHBIN YTo/, CKpelMBatoIrecs npsMble, MapaiiebHOCTb U MepIreH UKy ISIPHOCTh
MIPSIMBIX U IJIOCKOCTEM, YToJI MeXXy TIPSIMBbIMU, YTOJl MeXKAY MPSMOW U MJIOCKOCTBIO, YTOJI
MeXXy TJIOCKOCTSIMU, PACCTOSIHAE OT TOUKHM /10 TIJIOCKOCTU, PACCTOSTHUE MEXAY TPSIMBIMH,
PacCTOsIHUE MeX/y TIJIOCKOCTSIMM; YMEeHUe MCI0J/Ib30BaTh NPU PeLleHNH 3aZiau U3yueHHbIe
(dakThl ¥ TeopeMbl TJIAHUMETPHH; YMeHHe OlleHWBaTh pa3Mepbl 00BEKTOB OKPY’Karoll[ero
MUpa;

— YMeHue OorieprpoBaTh MOHITUSIMU: MHOTOTPAaHHUK, CeUueHre MHOTOTPaHHUKa, KYO0,
napasijiesieniure/i, mpu3Ma, upamMu/ia, (pUrypa v moBepxHOCTb BpallieHusi, LIWJIMHAP, KOHYC,
map, cdepa, ceueHUs (PUTypbl BpallleHUs], TIJIOCKOCTb, Kacaromiascs cdepsl, LAIUH/PA,
KOHY(Ca, TI/I011a/Ib TOBEPXHOCTH MMPaMU/Ibl, MPU3MbI, KOHYCa, LIWJIMH/PA, TI/I01a/b Cepsl,
00BeM Ky0a, TIPSIMOYTO/ILHOT O TTapasijiesielirezia, TUpaMu/ibl, IPHU3MBbI, I[UIUH/PA, KOHYCa,
I11apa; yMeHHe u300pa)kaTb MHOTOTPDAaHHUKM U TIOBEPXHOCTH BpallleHUs, UX CeueHUs OT
PYKH, C TIOMOIIbIO UepTeXXHbIX HWHCTPYMEHTOB M 5J/IEKTPOHHBIX CpPeJCTB; yMeHUe
pacro3HaBaTb CUMMETPDUIO B TIPDOCTPAaHCTBe; yMEHWE paclio3HaBaTb [PaBU/IbHbIE
MHOT OI'PaHHUKWY;

— YMeHUe orepupoBaTh MOHITUSIMU: [IBIKEHHe B TIPOCTPAHCTBe, MOoA00HbIe (GUTYDPbI
B TIPOCTPAHCTBE; WCIIONb30BaTh OTHOIIIEHWe TI/IoINa/ieli TOBepXHOCTe U 00bheMOB
1o/106HBIX (DUTYp MPH pellieHnH 3a/1ay;

— YMeHre BBIUHC/IATHD TeOMeTpUUYeCKre BeJIMUMHBI (J/TMHA, YToJ, T/oIab, 00BeMm,
T/I0Ma/ib TOBEPXHOCTH), UCTIO/b3Ys U3ydeHHbIe (HOPMYJIbI U METO/bI;

— YMeHue OrepupoBaTh TMOHSITUSMU: TMPSMOYTOJibHasi CHUCTeMa KOOpZMWHAT,
KOODJUWHAThI TOUKU, BEKTOP, KOOPAUHAThI BEKTOPA, CKaIsipHOE MPOM3Be/ieHre, YO MEX/Y
BEKTOpaMH, CyMMa BEKTODOB, MPOU3Be/IeHHe BEKTOpa Ha UMCJIO; HAaXOAUTh C MOMOIIbIO
M3yueHHbIX (hOPMYJ1 KOOPAWHATHI CepeIuHbI OTPe3Ka, pacCTOsTHHAE MEeX/Y ABYMs TOUKAMU;

— YMeHMe BbIOMpATb TIOAXOASIIANA HW3yUeHHBIM METOJ [Jisg pellleHus 3aj/lauH,
pacro3HaBaTh MareMaThueckue (akTbl M MaTeMaTH4yecKhe MOJEeNIU B TPUPOAHBIX M
00I1leCTBEHHBIX SIBJIEHUSIX, B UCKYCCTBe; YMeHHe TPUBOJUThL MPUMepPbl MaTeMaTUueCKUX
OTKPBITUM POCCUUCKOM ¥ MUPOBOM MaTeMaTUYeCKOW HayKH.

— YMeHHe oreprpoBaTh MOHATUSIMU: OTpejie/ieHre, akCMoMa, Teopema, CJie[ICTBUe,
CBOMCTBO, TpU3HaK, [I0Ka3aTeJbCTBO, paBHOCU/IbHbIE (OPMY/MPOBKH;  yMeHHe
dopmyspoBaTh 0b6paTHOe W TIPOTHBOIIOIOXKHOE yTBEpPsKIeHUe, TIPUBOJUTh TIPUMepPhl U
KOHTPIIPUMEpBI, HKCMO0JIb30BaThb METOJ, MaTeMaTUUeCKOU HWHIAYKLUW; MPOBOJUTH
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Jl0Ka3aTeJibHbIe PacCy>K/IeHHs TIPU pellleHUH 3a/lau, OL|eHUBATh JIOTUUYECKY0 TTPABUIbHOCTD
pacCyKJeHuM;

— YMeHHe OrepupoBaTh MOHATHSIMU: MHOXKECTBO, MOJMHOXXECTBO, OrepaLiud Haj
MHO>KeCTBaMH; YMeHHe UCII0/Ib30BaTh TEOPETUKO-MHOXKeCTBEHHBIH arrmapar /Jisi OrricaHust
peasibHbIX TIPOLIECCOB U SIBJIEHUM, U TIPU PellieHUH 3a/jau, B TOM UHCJIe U3 IPYTUX yueOHbIX
NpeMeTOB;

— YMeHue oriepyupoBaTh MOHATUSAMU: rpad, CBA3HBIN Tpad), AepeBo, LMK/, rpad Ha
TJIOCKOCTH; YMeHue 3a/laBaTh U OMUCHIBATh rPpadbl pa3IMUHbIMU CTIOCOOaMU; UCTIONB30BaTh
rpadnbl Mpy pellieHruy 3a7iay;

— YMeHuve cBOOOJHO OIMepUpPOBaTh MOHATUSIMH: COUeTaHWe, TepecTaHOBKa, UMCIIO
COUYeTaHUM, UHC/IO TTepecTaHoBOK; 6HOM Hbl0TOHA; yMeHMe NpUMeHSITh KOMOWHATOPHbIe
(bakThl U paccy>XAeHusi /i1 pellieHUs 3a/iay;

— YMeHue onepupoBaTh MOHSATUSMU: HaTypabHOE UMCIIO, LieJI0e UUC/I0, OCTAaTOK T10
MO/lyJ/It0, paLMOHa/JbHOe YMCJ/IO0, WppalMOHaJbHOE YKC/I0, MHOXKECTBA HaTypasbHbIX,
Le/IbIX, pPALMOHA/bHBIX, [AEeWCTBUTENbHBIX UWCET; YMEHWe WCII0/Ib30BaTh [PU3HAKU
[IeTMMOCTH, HauMeHbIINM OOLMi [e/iiTe/ib ¥ HauMeHbIllee o0Illee KpaTHOe, aJrOpUTM
EBK/Ma Mpu pellleHWH 3ajay; 3HAKOMCTBO C Pa3/IMYHbIMU MO3ULIMOHHBIMUA CHUCTEMaMU
CUMC/IeHUS;

— YMeHue CBOOOJHO OrepUpOBaTh TMOHATUSIMU: CTerleHb C LiefbiM TOKa3aTesieM,
KOpeHb HATypaJbHOW CTeleHH, CTeleHb C paljMOHaJbHbIM Tl0Ka3aresieM, CTeleHb C
JeMCTBUTEbHBIM (BeLeCTBeHHbIM) TOKa3aTesieM, JIorapu(M umucia, CUMHYC, KOCMHYC U
TaHr'€HC MPOM3BOJILHOTO UMCIIA;

— YMeHue oreprupoBaTh MOHSATUSIMU: TOXK/€CTBO, TOX/AeCTBEHHOe TIpeobpa3oBaHue,
ypaBHeHUe, HepaBeHCTBO, CUCTeMa YpaBHeHU U HePaBeHCTB, PABHOCHU/IbHOCTh yPaBHEHU,
HepPaBeHCTB M CUCTeM, DpallMOHaJIbHble, WppAllMOHA/IbHbIE, TTOKa3aTe/ibHble, CTeleHHbIe,
norapyuMuueckre, TPUrOHOMeTPUUeCKe YpaBHEHUs, HePaBEeHCTBA U CUCTEMbI; YMeHHe
pellaTh YpaBHEHUs, HEPaBEHCTBA U CHUCTEMbI C MOMOLbIO Pa3/IMUHbIX NPUEMOB; pellaTh
yPaBHEeHHUs1, HepaBeHCTBA U CUCTEMBI C ITapaMeTpOM; IPUMEHSITh YpaBHeHUs], HepaBeHCTBa,
MX CUCTEMBI [Ijisl PellieHHs MaTeMaTHUeCKHX 3a/jau U 3a/iayu U3 pa3/iuuHbIX obactelt HayKu
Y peaslbHOM >KU3HU;

— YMeHue CBOOOJHO oOMepupoBaTh MOHATUSIMU: TpaduK (yHKUMU, obOpaTHas
(GyHKLUYSA, KOMIO3ULMs (YyHKLWH, TMHeHHas QyHKLYS, KBaJlpaTU4YHasi (QyHKLUS, CTereHHast
byHKIMST € LelbIM  TIOKasaTesieM, TPUTOHOMeTpUUeckKue (QYyHKLUMU, obOpaTHbIe
TPUTOHOMETpUUeCcKre (DYHKLIMM, TOoKa3aTe/bHas M jorapupmMuueckas QyHKLUHU; yMeHue
CTpOUTh TpayKy HYHKIIMM, BBITIOHSATH Mpeobpa3oBaHus rpadukoB GyHKI[U;

yMeHUe UCTO/b30BaTh IpaUKy PyHKIUH /17151 U3yUeHuUs TIPOLIeCCOB U 3aBUCUMOCTeN
TIPU pellieHnH 3aiau U3 JPYTUX y4eOHBIX MpeAMeTOB U U3 peasibHOM KU3HH; BbIPA’KaTh
(bopMyiaMy 3aBUCHMOCTHU MeXXYy Be/TMUMHaMU;



yMeHHe CBOOOIHO OTepyupoBaTh MOHATHSMU: YeTHOCTb (DYHKI[UH, TIePUOANUHOCTD
GyHKUMW, OrpaHUYeHHOCTb (YHKLIMU, MOHOTOHHOCTh (DYHKIMH, SKCTPEMYM (YHKIUH,
HauOoJsiblllee ¥ HavMeHblllee 3HaueHUs (PYHKLMK Ha TMPOMEXYTKe; YMeHHe IPOBOJAUTH
VCCreloBaHue (PYHKLUY;

yMEHUE WCII0/Ib30BaTh CBOMCTBA U rpayKu (QYHKLMU /i1 pelleHus] ypaBHEHWM,
HepaBeHCTB U 3a/lay C TlTapaMeTpamMu; n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTA MHOKeCTBA
pellieHUI ypaBHEHUA, HePaBeHCTB U UX CUCTeM;

— YmeHue CcBOOOAHO  OIepUpOBaTh  TMOHATHSIMU:  TI0C/eA0BaTeTbHOCTD,
apudmMeTHyecKasi TpOrpeccusi, reoMeTpuueckasl mporpeccusi, 6eckoHeuHo YyObIBarollas
reoMeTpuyeckasi MpOrpeccusi; yMeHHe 3a/laBaTh MOC/Ie[0BaTeJIbHOCTH, B TOM YUC/e C
TOMOLLBbI0 PeKYPPEeHTHBIX (hOpMYT;

— YMeHue oOnepyupoBaTh TOHSTUSIMU: HEINpPepPbIBHOCTb (YHKLUU, aCUMIITOTHI
rpadrka (QyHKLUW, TiepBas W BTOpas MpPOH3BOZAHasl (GYHKIMH, TeoOMeTpHUUYeCKUil u
¢dusmuecknii CMbIC/T TIPOU3BOJHOM, repBooOpa3Hasi, Orpejie/ieHHbId MHTerpai; yMeHue
HaxXOJUTb ACUMNOTOTHI rpaduka (PYHKLUM; yMeHHe BBbIUMC/ATH IPOM3BOJHbIE CYMMBI,
MPOM3Be/IeHUs, YaCTHOTO Y KOMITO3ULMM (PYHKLIWI, HaXO[UTb yYpaBHEeHHe KacaTelbHOU K
rpauky QyHKLY;

yMeHUEe UCI0/1b30BaTh MPOM3BOHYIO /I UCCIe0BaHUs (DYHKLIWM, /11 HAXOXKIAeHUs!
HaWIyullero pelieHusi B MPUK/IAJHbIX, B TOM YHC/Ie COLIMA/IbHO-5KOHOMUUECKUX |
bu3nueckux 3azauax, JJjs Orpefe/ieHdss CKOPOCTU U yCKOPeHUs; HaXOAWUTh IUIOaAd U
00bemMbl (UTYyp C TIOMOIIbIO WHTerpajaa; TMPUBOAUTL TPUMEPbl MaTeMaTHUueCKOro
MO/IeJIMPOBaHMsI C MOMOLIBI0 AU PepeHInaTbHBIX YPaBHEHU;

— YMeHHe OmNepupoBaTh TMOHSATHUSMU: KOMILJIEKCHOE UMCJIO, COTPSDKEHHBIE
KOMILJIEKCHbIE 4YMCJIa, MOAY/Ib W apryMeHT KOMIUIEKCHOTO uucia, ¢dopMa 3amucu
KOMIUIEKCHBIX umcen (TeoMeTpuuecKasi, TPUrOHOMeTprUYecKasi U airebpanueckasi); yMeTb
NPOM3BOJUThL apu(MeTHUeCKre [eNCTBUSI C KOMILUIEKCHBIMU UWCAaMH; TIPUBOJUTH
TIpUMeEPHI UCI0J/Ib30BaHUS KOMITJIEKCHBIX UMCerT;

— YMeHue cBOOOJHO OTieprupoBaTh MOHATUSIMU: CpeJjHee aprdMeTUUecKoe, MeJuaHa,
HauboJIbIlIee U HauMeHblllee 3HaUeHUsl, pa3Max, JUCIIePCUsl, CTaHJAPTHOEe OTK/IOHEHUe JJist
OMKCAHUS YMC/IOBBIX JaHHBIX; YMEeHHe UCC/IeloBaTh CTaTUCTUYECKUE [JaHHbIEe, B TOM YKCJIe
C IpUMeHeHreM rpauuecKrx MeTO/I0B U 3JIEKTPOHHBIX CPe/CTB; rpadUuueCcKy UCC/Ie[0BaTh
COBMeCTHbIe Hab/r0/IeHHs C TIOMOILIBIO [uarpaMM pacCerBaHus U JIMHeHOU perpeccuu;

— YMeHMe HaXO[JWUTb BEpPOSITHOCTU COOBITUN C WCIOJ/b30BaHHWEM TIpaduyecKux
MEeTO/IOB; TPUMEHSITb [Jjisi pellieHus 3ajay  (OpMyJbl C/IOXKEHUSI W YMHOXXEHUsI
BepOSATHOCTel, (HOpMysy TIOJTHOM BepOsiTHOCTH, ¢dopmysy BepHysiu, KoMOWHAaTOpHBIE
¢dakTel ¥ GHOpMYyJIbI; OLIEHWBAaTh BEPOSITHOCTH PealbHbIX COOBLITHI; yMeHHe OreprpoBaTh
MOHATUSIMU: CyuyaliHas BeJIMUMHA, pacripefie/ieHde BepOsITHOCTe, MareMaThuyeckoe
OKUZIaHWe, JWCIepCUs W CTaHJapTHOe OTK/JIOHeHHe CJIy4aliHOM Be/JWYMHBI, (DYHKLWU
pacrpefieieHUsI M TUIOTHOCTHM PaBHOMEpDHOrO, TI0Ka3aTeJbHOTO W  HOPMAaJIbHOTO
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pacripefieJieHUl; yMeHUe HCM0/Ib30BaTh CBOMCTBA M3YUEHHBIX pacripe/leJieHun /IS
pellieHus 3a/ja4; 3HAKOMCTBO C TIOHATUSMU: 3aKOH OOJBIINX YKCesT, METO/JbI BBIOOPOUHBIX
WCC/IeJOBAaHUM; YMeHHe TIPUBO/UTh TIPUMephI TPOSIBJIeHUsT 3aKOHa OOMBIINX 4YKcesl B
TIPUPO/IHBIX U 00IIleCTBEHHBIX SIBJIEHUSX;

— YwMmeHue cBOOOJHO OINEpUPOBATh TIOHATUSMU: TOUKA, TIpsMasi, ITUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, MJIOCKWUW YTroJ, ABYTPAHHBIA YyrOJ, TPeXTPaHHBIA YToOJ,
repecekarolyecs, Mapasule/ibHble W CKpeLMBarllyiecs NpsMble, MapaiebHOCTh M
TiepreH/IMKYJ/ISPHOCTD TIPSIMBbIX U TIJIOCKOCTEH, YTo/I MeXX/ly MPSMbIMU, YTOJ1 MeXAY TIpIMOK
Y TUIOCKOCTBIO, YTOJ MEX[y IJIOCKOCTSIMU; YMEHME UCMO/b30BaTh IMPHU pelleHur 3ajay
M3yueHHble (DaKThl U TeopeMbl TJIAaHUMEeTPUM; yMeHUe OlleHWBaThb pa3Mepbl 0ObEeKTOB B
OKpy)KarollleM MWpe; yMeHWe OIepupoBaTh TOHSTUSIMU: MHOTOTDAaHHUK, CeueHue
MHOTOTPaHHUKa, MPaBU/IbHbIN MHOTOTPDaHHUK, MPU3Ma, MpamMu/ia, purypa v noBepxHOCThb
BpallleHusi, L[UINH/AD, KOHYC, I1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CeUeHUs] KOHyca U
LU/IMH/PAa, Napasyie/ibHble OCU WM OCHOBaHHUIO, CeueHue I11apa, TVI0CKOCThb, Kacarolasacs
cdepbl, WIMHApPA, KOHyCa; yMeHHWe CTPOWUThL CeueHHe MHOTIOrPaHHMKA, W300pa’kaThb
MHOTOTPaHHUKH, (PUTYPhI U TIOBEPXHOCTH BPAILleHUs], UX CeUEHUsI, B TOM YMCJ/Ie C TIOMOIIIbIO
3JIEKTPOHHBIX ~ CpPEeJICTB; yMEeHHWe TPUMEHSATb CBOMCTBAa TeOMeTpUUeCKux uryp,
CaMOCTOSITe/TbHO (hOpPMYJIMPOBATh OMpe/ie/ieHus1 u3ydaeMbIX (PUTYD, BbIABUTaTh TUIOTE3bI
O CBOMCTBaxX W IPU3HAKaX reoMeTpruueckux ¢huryp, o00CHOBBIBaTh WIW ONPOBEpPraTh MX;
yMeHUe TIPOBOJUThL KjiacCU(UKalMi0 (UTyp TI0 pa3/iMuHbIM TMPU3HAKaM, BBITIOJHATh
HeoOXOuMble JOTOJ/IHUTE/IbHbIE TTOCTPOeHUS;

— YMeHre cBOOO/THO OTlepHpOBaTh MOHATHSMU: TUIOIIA[b GUTYDPhI, 00beM (UTYDHI,
BeJIMUMHA YIJ/la, PacCTOsTHUE OT TOUKU [0 TIJIOCKOCTH, PacCTOSIHUE MeXAY TMPSIMbIMHU,
pacCTosiHWe MeXXAY TUIOCKOCTSMU, TUIoLaAb Cepsl, ToLa[b MOBEPXHOCTA MUPaMU/BbI,
TIPU3MBI, KOHYCa, I[UINH/PA, 00heM Ky0a, TIPSIMOYTO/ILHOTO Tapasijiesiernirezia, TMpaMu/pbl,
NpU3MBI, [WIMHAPA, KOHYCAa, 1l1apa; yMeHHe HaxOJUTh OTHOIIeHHe 00beMOB T0/00HBIX
¢uryp;

— YMeHue cBOOOZHO OTepHUPOBATh MOHATHSAMU: ABM>KEeHUe, Tlapa/uie/TbHbIN TIepeHoc,
CUMMeTpHSl Ha IUIOCKOCTA YW B TIPOCTPAHCTBe, IIOBOPOT, mpeobpa3oBaHue 0100w,
1o/o6HbIe (PUTypBI; yMeHHe pacrio3HaBaTh paBHbIE U T0/[00HbBIe (PUTYpBI, B TOM UHC/IE B
TIpUpOo/ie, UCKYCCTBe, apXUTEKType; YMeHUe MCI0/b30BaTh reOMeTpUYecKre OTHOILLIEeHUS,
HaXO/IUTh reOMeTpUUeCKe BeJTMUUHBI (J/IMHa, YToJ1, TIJI0I1a/[b, 00beM) MPHU pellieHrH 3aau
U3 ZIPyTUX yueOHbIX MTpeIMeTOB U U3 peasibHOM >KU3HU;

— YMeHue cBOOOAHO OMeprpoBaTh MOHATUSMU: TIPSIMOYTO/TbHAsi CUCTeMa KOOpZAWHAT,
BEKTOP, KOOpDAWHAThl TOYKH, KOOD/JMHATbl BEKTOpPA, CyMMa BEKTOpPOB, Tpou3BeJeHue
BeKTOpa Ha 4KCJIo, pa3jioykeHre BeKTopa 1o 0a3ucy, CKaisipHOoe TIPOM3Be/leHe, BEKTOPHOe
rpou3Be/ieHue, Yyroa MeXAy BeKTOpamMH; yMeHHe WCIO0Jb30BaTb BEKTOPHBIM U
KOODAMHATHBIN MeTOZ, [/l PellleHUs] TeOMeTPUUecKuX 3a/lau W 3afiau APYTUX yueOHbIX



TpeJMeTOB; ONepupoBaTh IOHATHSAMM: MaTpulia 2x2 u 3x3, orpejevTre/lb MaTpPULbI,
reoOMeTpUYeCKU CMBIC/T OTIPeZe/IUTeIs;

— YMeHue MOJenupoBaTh peajbHble CUTyallMd Ha SI3bIKe MaTeMaTHUKHU; COCTaBJISITh
BbIpa)KeHUs, YPaBHEHUs], HEPABEHCTBA U UX CUCTEMbI MO YCJIOBUIO 3aJlauM, MCC/Ie[0BaTh
TOCTPOEHHbIE MOJZIe/Td C UCIIO/b30BaHHWEM arlliapata anre0pbl, WHTEpPIIPEeTUPOBATh
TO/TyUeHHbIH pe3y/bTaT; CTPOUTh MaTeMaTUueCKre MOZENU C MOMOILbI) reOMeTPUUYeCKUX
TOHSAITUA W BEJIMUWH, pelllaTh CBSi3aHHble C HUMM TpaKTUYeCKWe 3a/laud; COCTaB/ISITh
BEPOSITHOCTHYIO MOJie/lb W UWHTepPIpeTUpOBaTh TMOJyYeHHbIM pe3y/bTaT; pellaTh
TIpUKJIaJIHbIe 3a/laud CPeJCTBaMHA MaTeMaTUUYeCKOrO aHasiv3a, B TOM YHUCJ/ie COLMa/bHO-
5KOHOMMUUECKOT0 U (PU3NUYECKOT0 XapaKTepa;

— YMeHue BbIOUpaTh TOAXOASIIMA MeTOZ AJis pelleHus 3a7jaud; MOHWMaHHe
3HAaYMMOCTH MaTeMaTUKH B U3yUeHUH TTPUPOIHBIX U 0011leCTBEHHBIX ITPOLIeCCOB U SIBJIEHUM;
yMeHHe pacrio3HaBaTh NPOsIBJIEHNEe 3aKOHOB MaTeMaTHUKU B UCKYCCTBE, YyMeHUe TIPUBOJUTh
TIpUMepbl MaTeMaTUUeCKHUX OTKPBITUM POCCUUCKOM ¥ MUPOBOM MaTeMaTUYeCKOW HayKH.

OK 01. Buibupare criocoObl pellieHUst 3ajau TpodecCUOHaTbHON /1eATelbHOCTH
TIPUMEHUTEJIBHO K Pa3/IMYHbIM KOHTEKCTaM

OK 02. Ucrnonb30BaTh COBPEMEHHbIE CpPe/iCTBa MOMCKA, aHa/IM3a U UHTEePIpeTaluu
vH@opMaluM, U  WHGOpPMAllMOHHble  TEXHOJOTMW  [I/I1  BBIIOJHEHUS  3ajay
ripodeCCUOHA/ILHOM [1eTe/IbHOCTU

OK 03. IlnaHupoBaTh W peanM30BbIBaTh COOCTBEHHOe ITpodecCMoHaNbHOE U
JIMYHOCTHOE pa3BUTHe, MpeANPUHUMATENbCKYIO [1eTe/TbHOCTh B MpOdeCcCHOoHaIbHOU
cdepe, UCMoO/b30BaTh 3HaHUS MO (MHAHCOBOM T'PAaMOTHOCTH B Pa3/IMUHBIX >KHU3HEHHBIX
CUTyaLUsX

OK 04. OddekTrBHO B3aMOZeMCTBOBATh M paboTaTh B KOJIJIEKTHBE ¥ KOMaH/[e

OK 05. OcyuectsidATh YCTHYHO W I[UCbMEHHYIHO KOMMYHUKAaLIMKO Ha
rocyjlapcTBeHHOM si3bIke Poccuiickoit @eziepaliyiul C yueToM 0COOEHHOCTel COLMaIbHOTO U
KYJIbTYPHOT'O KOHTEKCTa

OK 06. IIposiByiATH TIpakjaHCKO-TIAaTPUOTUUECKYHO IT03ULUI0, [1eMOHCTPUPOBATh
OCO3HaHHOe TI0Be/leHNe Ha OCHOBe TPaJULIMOHHBIX 00ljeueoBeuecKrx LeHHOCTel, B TOM
yucae C y4eTOM TapMOHM3alMU MeKHAllMOHA/bHBIX U MEXXPeJUTHO3HbIX OTHOIIIEHWH,
TIPUMEHSTh CTaHAapThl AHTUKOPPYIILIMOHHOTO MOBEeJeHUS

OK 07. CopeiicTBOBaTb COXPAHEHHWIO OKDYyKalolllell Cpejibl, pecypcocOepeKeHuIo,
NIPUMEHSATb 3HaHUS 00 W3MeHeHUM Kaumarta, MPUHLIUILI OepeXX/IMBOTO TIPOM3BO/ICTBA,
3¢ (heKTUBHO [1eliCTBOBATH B UPE3BbIYaHBIX CUTYyaLUSIX

MK 1.3 TIpou3BoAguTh u3MepeHHsI TlapaMeTpoB TIPUOOPOB U  yCTPOUCTB
CUTHAM3alliH, L[eHTPaIn3al[ii U OJTIOKUPOBKHU

IMK 3.2 Ocy1iecTB/iATb PeTyUPOBKY U TTPOBEPKY PabOThI yCTPOMCTB M TIPUOOPOB
CUTHAJIM3al[1H, LeHTpaIi3aluu U 0JI0KUPOBKU



2. (I)OHI[ OLI€EHOYHbIX CPEeACTB /I BXOAHOI'0 KOHTPOJIA

BX0/1HO¥ KOHTPO/Ib COCTOUT U3 3a/laHKH, YaCTUUHO B3SITBIX U3 OTKPBITOrO OaHka OI'D
u BIIP mo wmarematuke. Ha BbIlosHeHWe 3a/laHUK BXOJHOTO KOHTpOJsS JaeTcs 1
aKaJieMU4ecKu uac (45 MUHYT).

BX0/1HOM KOHTPOJ/Ib COCTOUT U3 2-X YacTel: 00si3aTe/TbHOM U I0TIOJTHUTE/TbHOM.

OO6s13aTesibHAsi UaCTh COMIEPXKUT 3aflaHWs MHHHMA/ILHOTO 00s3aTe/TbHOTO YPOBHS,
JIOTIO/THUATE TbHASI YaCTh — O0Jiee C/I0XKHBIE 3a/JaHUS.

[Tpy BBITIOJIHEHWUHW 3aZlaHUK TpeOyeTcsl TPeACTaBUTh XOJ peIleHdsT W yKa3aTb
MoJIyueHHbI oTBeT. [IpaBULHO BBIMIOJITHEHHOE 3a/laHde U3 00si3aTe/lbHOM uacTu
OlLleHWBaeTCsl B OJIUH 0asii; MpaBU/IbHOE BBITIOJHEHWe 3a/laHUi JIOTIOIHUTeTbHON YacTh
otleHMBaeTcs 3 6arutamMu win 1-2 6aniaMu 3a YaCTHUHOE peIieHHe.

Banibl, 1o/iyueHHbIe 3a BCe BBITIOJTHEHHbIE 3a/JaHUs], CyMMUPYIOTCS.

IITkana nepegoda 6a/1/106 8 ommemKu no nAmMubaA1bHOU cucmeme

Ommemka Yucno 6a1108,
Heo0xo00umoe 0/151 No/lyuYeHuUsi OmMemkKu
«3» (y008.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

Oo6pazoeame ibHble pe3y/ibmambl, Nodsjexcaujue npogepke (31eMeHmMbl):

TIP6 1, [IP6 5, [IPG 6, IPG 9, [IP6 12, JIPG 14.

APy 1, 1Py 5, Py 7, [IPy 8, [IPy 18, [IPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06, ITK 1.3, [TK 3.2

3adaHus éx00H020 KOHMPO/1s

ObsA3aTe/bHasA YacTh
IlIpu peweHuu 3adanuti 1-4 3anuwume npasu/abHbIi Omeem u3 uemblpex
npeo/10)CeHHbIX.
1. (1 6ann) Packpoiite hopMy/1y COKpaIeHHOr0 YMHOXXEHHs a’-b’:
A) a*-2ab+b?; B) (a-b)(a+b); B) a*+2ab-b* I') (a-b)(a-b)

2. (1 6ann) IMnojazib TpeyroabHUKA BEIYKCISETCS o (hopmyie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

o s,

3. (1 6ann) Kakoe 13 ciieyIOIIMX YKCeT 3aK/TF0UEHO MEXK/y UhC/IaMu 1748

A)0,4; 5)0,5; B)0,6; T) 0,7



4. (1 6ann) Oansel rpadvku GyHKIWN. Kakas hopMyra cooTBeTCTBYeT rpaduky 3):

1) , 2) - 3)

o] 1\ o[ 1 o] 1

1 9
y — 42 _ y=—-=
A) 2 gy =X —8x+ 1l g X;T) y=X+5.

IIpu eébinoHeHuu 3a0aHutl 5-8 3anuwiume xo00 peuwleHusl U No/ydYeHHbIL omeem.
I 11

5. (2 6anna) Beruncure 2 S

6. (2 6aina) Pemmte ypasHenue x°-7x+10=0. Eciu ypaBHeHue nMeeT 6ojiee 0JHOIO
KOPHS$1, B OTBET 3allvIlINTe MeHbIINN U3 KOPHEM.

7. (2 6ana) Tlnoiazp 3emMesb KPeCThTHCKOTO XO35MCTBA, OTBeJeHHasH MO/, TOCAAKY
KYCTapHUKOB U LIBETHUKOB, COCTaBJisieT 24 ra v pacrpe/ie/ieHa MeXXAy HUMU B OTHOLLIEHUU
5:3. CKOJIBKO reKTapOB 3aHUMAOT LIBETHUKU?

8. (2 6anna) Beicota BH mapannenorpamma ABCD genut ero ctopoHy AD Ha oTpe3ku
AH=2 n HD=32. [InaroHane mnapasmienorpamma BD paBHa 40. Havgurte mnowmags
Trapasuiesiorpamma.

JlonosiHUTe/IbHAsA YacTh
IlIpu ebinoiHeHuu 3adaHusi 9 3anuwiume Xo00, 0060CHO8aHUe peuwleHus U
noslyueHHbIll omeem.
9. (3 6anma) Pp160/10B TIPOILILIT Ha JIOJKE OT IIPUCTAaHU HEKOTOPOe PacCTOsIHHE BBEPX
10 TEUEHUIO PEKH, 3aTeM OPOCHIT SIKOPb, 2 uaca JIOBWI pbi0y U BepHYJICS 06paTHO yepe3 5
YyacoB OT Hauasja nyrerwlectBusi. Ha Kakoe pacCTosiHMe OT MPUCTaHU OH OTIUIbUL, eC/IU
CKOpPOCTh TeUeHUs peKH PaBHaA 2 KM/4, a COOCTBeHHast CKOPOCTh JIOAKH 6 Km/d?

JTA/IOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHuA
Ot1Bet b b B A 2,7 2 9 816 8
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3. ®oHJ OLIeHOYHBIX CPE/ICTB /I/Isl TeKYIero KOHTPOJIA

Teky1mii KOHTPOJIb TPOBOASATCS BO BpPeMsl ayAUTOPHBIX 3aHSITUN 0 MaTeMaTUKe B
COOTBETCTBUM C yueOHBIM TylaHOM U pabodeii nporpammel O/ «MaremaTuka» Mo BCem
pasziejiaM TporpaMMbl. TeKyI[Mid KOHTPO/b COCTOWUT M3 [BYX UacTel: TEOPeTUUeCKOU U
npakTryeckoit. [Ipu 3ToM oOyuaroiiyecs MoyyyaroT iBe OTMETKHU.

Teopernueckass 4YacTb TMPOXOAUT B ¢OpMe YCTHBIX OTBETOB: OOyuaromyecs
BBITATMBAIOT TSITh KapTOUeK C BOTIPOCAMM, JJAFOT TIOJMHBINA OTBeT (CO CITMCKOM BOTIPOCOB
oOyuaroryecs: 3HAKOMSATCS B Havasie U3y4deHus pasjena).

IITkana nepegoda 6a/1/106 8 ommemKu no namu6an1bHOL cucmeme

Ommemka Ko/uuecmeo sepHbix omeemoe Ha meopemuuecKue 80npochl
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauyHo) 5

3aZiaHusi TIpaKTHUUeCKo YacTu (KOHTPOJIbHbIE pabOThl) UaCTUUHO B3SIThI M3 OTKPBITOTO
6anka EI'D u BIIP no maTemaTuKe.

Ha BbINo/iHeHWe KOHTPO/ILHOM paboThI 10 MaTeMaTHKe aeTcsi 1 akaZieMUueCKuid yac
(45 MuHyT).

KonTponbHass paboTa COCTOMT WX 2-X yacTeil. B mepBoii yacTtu Tmpepsiaraercs
BBITIOJTHUTL 4 3aJjaHusl - BbIOpaTh TMpaBU/IbHBINA OTBET W3 UEThIpeX Ipe/o’KeHHBIX. Bo
BTOPOM YaCTH TIpe/I/laraeTcs BLIMIOIHUTD 6 3a/jaHui - 0OPMUTE XOZ, pellieHUs] U 3aIicaTh
TIOJTyUe€HHBIA OTBET.

3a MpaBU/IbHOE BBITTOTHEHHE JTF000T0 3a/JaHus TePBOM YacTy 00yUarol[UiACs IoyJdaeT
ofguH Oasna. TIpaBUbHOE BBITIOJIHEHHE 3a/]JaHHM BTOPOM YacTH OIjeHWBaeTcs 2 6GariaMu
v 1 6asuioM 3a UaCTUUHOE pellieHue.

basubl, roryyeHHbIe 3a BCe BBITTOJIHEHHbBIE 3a/JaHUsI, CYMMUPYIOTCH.

IITkana nepesoda 6a108 8 ommemKu no nAIMuUOA/IbHOL cucmeme

Ommemka Yucno 6annos,
Heo0Xx00umoe 0/151 no/y4eHus Ommemxu
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16

11



3.1 IIpsimble u na0CKOCMu 8 NpocmpaHcmee

O6pazoeameibHble pe3y/ibmambl, Nodjexcaujue npogepke (3/1eMeHMbl):

IIP6 1, JIP6 9, IPG 11, [IP6 12, [IP6 14.

NPy 1, IPy 14, [Py 15, [IPy 16, [IPy 18, [Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07. TIK 1.3, TIK 3.2

[IK 3.1
TeopeTnyeckue BONPOCHI:

1. Cdopmynupyiite Teopemy [Tudaropa.

2. [TepeuriciiiTe OCHOBHBIE (DUT'YpBI B IPOCTPAHCTBE.

3. [TepeuriciiiTe CcriocoObI 3aiaHUS TVIOCKOCTH.

4, [Ipomo/xkute Teopemy: «Ecim ogHa W3 [ABYX Tapajule/ibHbIX TIPSAMBbIX
TieprieHANKYJ/IIpHa IJIOCKOCTH, TO...».

5. [Ipoposkute TeopeMy: «Ec/iu fBe TapasuiesibHble TJIOCKOCTU TlepeceKaroTCs
TPEeTbeu, TO...».

6. CdopmynupyiiTe oripesiesieHre ABYTPaHOro yria.

7. CdopmynupyiiTe onpe/ie/ieHre TPeXTpaHoro yria.

8. PackpoiiTe MOHSITHE «YTO MEXAY MPSIMBIMU».

9. [TepeunciuTe B3aMMHOE PacCIiO/IO’KeHUe ABYX MPAMbBIX B [IPOCTPAHCTBE

10.  Kakwue npsiMble Ha3bIBarOTCH Tapaslie/IlbHbIMU B IIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBatOTCSl CKPELMBAIOLLIMMKUCS B IIPOCTPaHCTBe?

12. Kakue npsMble Ha3bIBarOTCS MeprieHAUKY/ISIPHBIMU B IIPOCTPAHCTBE?

13. TlepeunciuTe B3aMMHO€e pacrioyioXKeHue NPSMOU U TIJIOCKOCTH B MPOCTPAHCTBe.

14.  PackpouTe NOHATHUE «yTO/ MEXy NPSIMOU U TIJIOCKOCTBIO».

15.  PackpoiTe MOHSTHE «Iapa/l/IeJIbHOCTh TIPSIMOM U TIJIOCKOCTH.

16. PackpouTe MOHATHE «I€PIEeHUKYIAPHOCTb MPSAMOU U TJIOCKOCTHY.

17.  TlepeuncnuTe B3aMHOE pPacriojioKeHHWe [IBYX MJIOCKOCTe!N B IIPOCTPAHCTBE.

18.  PackpouTe NOHATHE «yTrOa MeXy MIOCKOCTSMU».

19. PackpoiTe MOHSITHE «I1apa/l/IeJIbHOCTh TIJIOCKOCTEN».

20. PackpoliTe MOHATHE «ePHEHAUKYISIPHOCTD TIJIOCKOCTEN».

21. Kak HaWTH pacCTOsiHWE OT TOYKU [0 MPSMOK?

22. Kak HaWTU pacCTOSIHUE MeXYy TPSMbIMU?

23.  Kak HaWTH pacCTOsIHAE MEXAY TJIOCKOCTSIMU?

24. Tlpogomxurte oripefenenue: «[lepneHguKyasip — 3T0...».

25. IIpopgosmkure oripesesnenue: «HakioHHas — 3T0...».

26. IIpogomxute onpenenenue: «[Ipoekuysi HAKIOHHOM — 3TO...».

27. TlepeunciuTe CBOMCTBA Napajie/IbHOTO MPOEKTUPOBAHUSI.

28. IlpuBejuTe mpUMepbl CUMMETPHUM Ha IJIOCKOCTH B MPUPO/Ie, UCKYCCTBeE,
apXUTEeKType.
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29. [lpuBepuTe mpuMepsl CUMMETPHUM B IPOCTPAHCTBE B IIPUPO/E, UCKYCCTBE,
apXUTeKType.
30.B ueM oT/inuMe MIOHATHE «ABW)KEHUE» OT TTIOHATUSL «TIOBOPOT»?

KouTposbHas padora
Qo0si3aTe/IbHAsA YaCTh
IIpu pewenuu 3adanuti 1-4 3anuwiume npasu/abHbIi omeem u3 uyemblpex

npeo/104#CeHHbIX.

1. (1 6anm) PacmmdpyiiTe KpaTKyro 3amich: a€ B.

A) Touka a MpUHAJIEXXUT TIJIOCKOCTH f; B) TOuka a mpuHaAJieXuT npsmou ; B)
npsiMasi @ NPUHA/JIEXKUT TVIOCKOCTU fB; I') mpsiMasi a mepecekaeT MJI0CKOCTh f.

2. (1 6ann) IMpsimeie AB u C/] ckperuBatoTcst. Kakoe pacrionoskeHre UMeIOT TpsiMble
ACuB/[?

A) napannenbHble; b) nmepneHuKy/ispHble; B) ckperuBatoTcst; ') mepecekaroTcs.

3. (1 6ann) ITnockocty « u B umetot 1 0611yr0 TOuKy. KakoBO X B3auMHOe
pacriojioxkeHve?
A) napannensHbl; B) mepecekarorcs no npsimout; B) coBnazaroT; [') cCKpemmBarOTCs.

4. (1 6ann) Ecmu nipsimasi, MpoBeZieHHast Ha TUVIOCKOCTU uepe3 OCHOBaHHe HaK/IOHHOM,
NeprieH/IMKYyJIsipHa ee NPOoeKLUH, TO OHa...

A) neprnieHAUKY/ISIpHA U CaMOM HAaKJIOHHOW; b) mapasienbHa U caMOW Hak/IOHHOM; B)
CKpeI[MBaeTCsl C HAKJIOHHOW; [') mepneHuKy/isipHa OCHOBAaHUIO HAaK/IOHHOM.

IIpu eébinosHeHuu 3adaHuti 5-8 3anuwiume x00 peuleHusi U NO/1yYeHHbIL omeem.

5. (2 6ania) Yepes koHIibl oTpe3ka AB u ero cepeguny M npoBe/ieHbI Mapasie/ibHbIe
TpsiMble, TIepeceKarollie HEKOTOPYIO TUVIOCKOCThb B Toukax Ai, By u M;. Hangure gnuny
oTpe3ka MM;, eciiv oTpe3ok AB He nepecekaeT 110CKOCTb U ecyii AA1=6,8cm, BB1=7,4cMm.

6. (2 6anna) IMpsambie AC, AB u A/l nornapHo neprieHAUKY/IsIpHbI. HalinTe oTpe3ok
Cl, ecmu AB=5 cm, BC=13 cm, AI=9 cm.

7. (2 6anma) VI3 TOUKM K TUIOCKOCTH TPOBeJEHBI B HAKIOHHbIe. HaluTe ATHHEBI
o0IIlero TieprieHAUKY/isApa, eCIU TIPOeKLWH HAK/JIOHHBIX OTHOCATCS KakK 2:3 U JIJTUHBI
HAaKJ/IOHHBIX PaBHbI 23 €M U 33 CM.

8. (2 6anna) Haueptuts Ky6 ABCA:B,C:/1:. IToctpouts Touky K € AB, Touky M €
O0.C, orpe3ok PE € A;B,C;.

Jono/iHuTe/TbHasA YacTh
ITIpu ebinoiHeHuu 3adaHusi 9 3anuwiume Xo00, 0060CHO8aHUe peuwleHus U
noslyueHHbIll omeem.
9. (3 6amma) Pa36uth 1BeTHMK Kpyryioi (opmbel (R=2 M) Ha 4yacTH pa3TUUYHOU
noazu. PaccumTaTh KOJMYECTBO CaKeHLIEB LIBETOB AJist KaKAoro cekropa. OhopMuUTh
cxeMy LBeTHUKa. Haripumep:
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ITa/I0HbI 0TBETOB:

Howmep 5 6
3a/ilaHUA
OTBer 7,1 15
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3.2 KoopouHambl u eKmophi

O6pazoeameibHble pe3y/ibmambl, Nodjexcaujue npogepke (3/1eMeHMbl):

IIP6 1, JIP6 9, IPG 11, [IP6 12, [IP6 13.

OPy 1, APy 14, NPy 15, Py 16, Py 17, Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07. IIK 1.3, IIK 3.2
IIK 3.1.

TeopeTnyeckue BONpPOCHI:
W3 yero coCcToUT NpsIMOYTro/ibHAasi CUCTeMa KOOPJAWHAT B IMPOCTPaHCTBe?
Ecim Touka 1eXKUT B TVIOCKOCTH Xy, KaKasi KOOpAuHaTa y Hee HyjieBas?
[IpuBeuTe npuMep KOOPAUHAT TOUKU A, KOTOPast JIeXKUT Ha OCH Z.
PackpouTe noHsITHE «BEKTOD».
Kak HailTu KOOp/IMHAThI BEKTOpa?
[TepeunciuTe U pacKpouTe MpaBu/a CI0XKEHWS] BEKTOPOB.
Kakuie BeKTOpbI Ha3bIBarOTCS KOJJIMHEAPHBIMU?
Kakue BeKTOpBI Ha3bIBatOTCS MePHeHIUKYISIPHBIMU?
UeMy paBHO CKa/IIpHOe TpOM3BeileHre BEKTOPOB?

LCONN AN =

10. Kak HaWTH BeKTOpPHOe IMpOor3Be/ieHre BEKTOPOB?
11. UYemy paBeH yrosa Mexzjy BeKTOpaMu?

12.  IIpuBepuTe npumep MaTpULibl 2X2.

13. TIpuBepure ripumep MaTpuLibl 3% 3.

KouTposbHasa padora

O6s13aTe/1bHAsA YacTh
IIpu peweHuu 3adaHuii 1-4 3anuwiume npaeu/ibHbILI OMEem U3 uembipex

npeos10CeHHbIX.

1. (1 6ann) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HUX
JieXkKaT Ha KOopAuHaTHOM nipsimou Oy?

A)A;B)B; B)C; I M.

2. (1 6ann) Kakue u3 Bektopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) ssBnsiroTCS
e JMUHUYHbIMU?

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

3. (1 6ann) Kakue u3 Bekropog a(1,2,-3), ¢(3,6,-6), B(2,4,-6) Ko/lMHeapHbI?

A) a, B; B) ¢, B; B) a, ¢; I') KonHeapHbIX BEKTOPOB HeT.

4. (1 6ann) Hauel Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeqrHOM Kakoro oTpe3kKa
sBsieTcst Touka M(0,3,4)?

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

IIpu ebinoaHeHuu 3adaHutl 5-8 3anuwiume xo0 peuwleHusl U nos/yYeHHbIU omeem.
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5. (2 6anna) Hausl BekTopsl a(-6,0,8) , B(-3,2,-6). HaliguTe ckansipHOe pou3BefieHHe
BEKTOPOB.

6. (2 6a/1a) ITpu KaKux 3HAUEHUSAIX N BEKTOPHI d (4,n,2), é(1,2,n) neprieH UKy IsIpHbI?)

7. (2 6amma) Hdanel BekTopel a(-6,0,8), B(-3,2,-6). HaiijuTe KOCHHYC yI/ia MeXIy
BEKTOPaMM.

8. (2 6anna) lokaxkute, uTo UeThbipéxyrosbHUK ABC/I siByisieTcst poMOOM, eCiIu:

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

JlonosiHUTe/IbHAA YacTh
Ilpu ebinoaHeHuu 3adaHusi 9 3anuwiume X00, 000CHO8aHUe pewleHUs1 U
nosiyuyeHHbIl omeemn.
9. (3 6ansa) MakeT K/ymObI TIpe/icTaB/ieH Ha KOOPAWHATHOW TUIOCKOCTU. Haiinure
T7I0IAZb KIYyMOBI (UeThIPeXyrobHHKA), BEPIIMHBEI KOTOPOro UMEIOT KoopAauHaThI (8;0),
(10;8),y(2;10), (0;2).

10F

2

Go
=L
=
L

[+

JTA/IOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a/iaHus
OTtBeT B B A B -30 -1 -3/7 - 68
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3.3 OcHoebl mpuzoHomempuu. TpuzoHomempuuecKue pyHKyuu

O6pazoeameibHble pe3y/ibmambl, Nodjexcaujue npogepke (3/1eMeHMbl):
TIP6 1, IP6 3, [IPG 5, IP6 14.

APy 1, Py 6, 1Py 7, Py 8, [IPy 18, [1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. TTK 1.3, TTIK 3.2

TeopeTnyeckue BONPOCHI:

1. Uemy paBeH yros B OJUH pajuaH?

2. B Kakux ueTBepTSIX TPUTOHOMETPUUYECKOT0 Kpyra (PYHKLUS y=SinX NpUHUMAaeT
TI0JIOXKUTE/IbHbIe 3HauUeHUs?

3. B kakux uyeTBepTsAX TPUTOHOMETPUUECKOrO0 Kpyra QYHKIUSI Y= COSX
TIpYHUMaeT OTpULiaTe/IbHble 3HaUeHUs?

4, [Tpogomkute oripegesieHne: « CUHYC OCTPOro yrja — 3TO...».

5 [TpomomxkuTe onpenesieHue: «KOCHHYC OCTPOro yrjia — 3T0...».
6 [TpomomkuTe onpesesieHue: « TaHTeHC OCTPOro yria — 3TO...».
7. CdopmyrpyiiTe 0CHOBHOE TPUTOHOMETPHUUECKOe TOXK/eCTBO.

8 UeMy paBHO npousBejieHUe tgx*ctgx?

9 Yemy pageH sin(2x)? CopmyavMpyiTe MpaBUIo BbIUUCIEHUS.

10. Yemy paBeH cos(2x)? ChopmynupyiiTe TpaBUIO BLIYMC/IEHUS.

11.  TlepeuncivTe TpUrOHOMETPUUECKHE (PYHKLIUU, YKAXKUTE UX MIEPUO/IBI.

12.  Uemy paBeH niepuof, GyHKLMM y=C0S(4X)?

13. emy paBeH nepuoj (PyHKIUU y=C0S(X/4)?

14.  OmpegenuTe 061acTh 3HaUeHUST GYHKIMU y=3C0S(5X)?

15. T[lepeurcnuTe CriocoObl pellieHUs] TPUTOHOMETPHUUYEeCKUX ypaBHEeHHUH.

16. Packpoute anropuTM = pelleHWs ~ OJHOPOJHBIX  TPUTOHOMETPUUECKUX
yPaBHEHUM MEPBOTO MOPsSAKa.

17. PackpouTe airOpUTM peLIeHUs] OAHOPOAHBIX  TPUTOHOMETPUYECKUX
ypaBHEHUM BTOPOTrO MOpsi/IKa.

KoHTpo/ibHas paGoTa
Oo0sa3aTe/IbHAA YaCTh
IIpu peweHuu 3adaHuii 1-4 3anuwiume npaeu/ibHbLIL oOmMEem U3 uembipex

npeos10CeHHbIX.

1. (1 6amn) B A ABC sinc=%. Kakas u3 cTopoH sBnsieTcs rurioteny3ou A ABC?
A) AB; B) AC; B) BC; T') CB.

2. (1 6amm) YT/iI0M KakoM ueTBepTH sBJisieTcs yro a=400°7

A)L; B) II; B) IIL; I') IV.

3. (1 6amn) Kakue u3 QyHKIMN SBASIOTCS YETHBIMU?

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

1
4. (1 6ann) Kakue u3 urices sB/ISSIOTCS KODHEM YPaBHEHUSI COS X = 5?

17



T T T 21
A)XZE; B)ng; B)XZE; N x= EX

IIpu ebinosHeHuu 3ad0aHutl 5-8 3anuwiume Xo00 pewleHUs1 U no/y4eHHbIU omeem.

. A A
5. (2 6anna) Berumciute: sin 5 T cos 5.

o 2 . 2
6. (2 6anna) Haiigure 3HaueHue BbIpa)KeHUs] 4arccosg - 4arcsm(—§)

7. (2 6anna) JokakuTe TOXKAeCTBO: 2sin(m/2+a) + cos(1m — a)= cosa.
8. (2 6anna) PemmTe ypaBHeHue: sin’ X - 4 sin x + 3 =0.

JlonoTHUTeIbHAsA YaCcTh
ITIpu ebinosHeHuu 3adaHus 9 3anuwiume Xx00, O000CHOGAHUe pewleHusl U
noslyueHHbIll omeem.

9. (3 6anna) P i: T
. (3 banna) Pemmre cucremy ypaBHeHU: sin x+ sin y=2.

JTA/IOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTBeT b A B b 1 210 - | (
> +27mn [ ; n
, 2
ne 7 ne 7z
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3.4 IlpouseodHas (pyHKyuu, ee npumeHeHUe

Oo6pa3oeame ibHble pe3y/ibmambl, Nod/iexcaujue npogepke (71eMeHmbl):
IIPG 1, 1IP6 4, IIP6 6, [IP6 14.
NPy 1, 1Py 6, APy 7, OPy 8, IPy 9, [IPy 10, IPy 11, IPy 18, [Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. 1K 1.3, K 3.2

1K 3.1.
TeopeTnyeckye BONPOCHI:
1. [Tpogomkure onpenenenue: «IlocnemoBarelbHOCTE — 3TO. .. ».
2. [TpuBeauTe nprMep apu(pMeTUYECKON NPOrPecCUu.
3. [IpuBeuTe NprMep reOMeTPUUYECKOM NPOrPeCCHHU.
4, [TpuBeauTe npuMep OeCKOHEYHO yObIBarOIlel reoMeTpUUeCKol TTPOrpecCcum.
5. [Tpogomxute ornpegenenue: «IIporsBogHas — 3T0...».
6. Packporite reomeTpruueCKrid CMbIC IPOU3BOJAHOM.
7. [IpoposkuTte ornipenenenue: «KacaresnbHas — 3TO...».
8. PackpoliTe ¢hr3nueckuii CMbIC/ TTPOU3BOJAHOM.
9. [TepeuncuTe TipaBUIa BbIUKMC/IEHUS IPOU3BOJHBIX.
10. Yemy paBHa NMpOU3BOJHAasi CTENEHHOW (PYHKI[UU?
11. Yemy paBHa NpoU3BOJHAas IPOX3BeeHUS?
12. UYemy paBHa Ipou3BO/HAas 4YaCTHOr0?
13. Uemy paBHa NpoU3BO/IHAs CJIOXKHOM (DYHKIMU?
14. CdopmynupyiTe Npr3HaK BO3pacTaHUsl (DYHKLIUH.
15.  CdopmynupyiiTe ipy3HaK yobIBaHUs (DyHKIIU.
16. CdopmynupyiiTe Mpr3HaK TOUYKU MaKCUMyMa (DYHKI[UH.
17. CdopmynupyiiTe Mpr3HaK TOUKU MUHUMyMa (PYHKILIUM.
18. CocTaBbTe aATOPUTM pellleHHs 3a/lau Ha HaXOXKJAeHWS HauOOJIbIIero |

HavMeHbLIero 3HaueHus (PYHKI[MU Ha OTpe3Ke?

19.

CocTaBbTe anrOpUTM WCC/Ie[OBaHUSI M TMOCTPOeHUs] rpadvka (PYHKIUU C

TTOMOILIBIO MPOM3BOJHOM.

20.

Kak HaiiTu BepTUKaIbHYI0 aCUMIITOTY Tpaduka QyHKIUU?

KouTposabHas padora
Qo0si3aTe/IbHAsA YaCTh

Ilpu peweHuu 3adaHuili 1-4 3anuwiume npasuibHbIL OmMeem U3 Yembipex
npeo/104#CeHHbBIX.

1.

(1 6am) Yemy paBHa rpou3BojHast QYHKIUHA Y=COS’X?

A) y'=—sin’x; B) y'=-2sin’x; B)y’=-2cos x sinx; I') y’=2cos x.
2. (1 6aun) Io Kako# 13 (HOpMyYJT BLIYMCTISETCS TIPOU3BO/HAS TIPOU3BEEHNUST?

A) (utv)’=u"+v’; B) (uv)’=u'v+uv’; B) (%)

_u'v-uv’

; D((g(x) =t (g(x))*g ().

2 ’
1%

3. (1 6amn) Pemure ypasHenue f'(x)=0, ecm f(x)=3x* — 6x +4. Beibepure oTBeT.
A)1;B)-1; B) 4; T) -4.
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4. (1 6amn) Ha pucyHke wu300paxeH rpaguk Tpou3BoAHON GyHKIWH f(X),
onpeiesieHHOW Ha uHTepBase (—10; 8). HaliauTe Ko/iMuecTBO TOUeK MakCUMyMa (PYHKLIAU
f(x) Ha oTpe3ke [—9;6].

A
EANERTAC

LN
=
[}
o
=Y

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

IIpu ebinosHeHuu 3adaHutl 5-8 3anuwiume X00 pewleHUs1 U no/y4eHHbIU omeem.

5. (2 6Gamnma) MarepuanbHasi TOYKa [ABWXXETCS TMPSMOIMHEHHO TI0 3aKOHY

_ 4 3 442 .
.)C(f) = —1" +6r 47451 =3 (r,qe X — pacCTosiHMe OT TOUKU OTCuUeTa B MeTpax, t—

BpeMsi B CeKyHJax, U3MepeHHOe C Hayvasa fAwkeHus). Haiigure ee ckopocTts (B M/C) B
MOMeHT BpemeHu ! = 3 C.
6. (2 6anna) Ha pucyHke n3obpakén rpaduk pyHkumu y = f(X) ¥ KacaTenbHasi K HEMY

B TOUKe C abcruccoii xo. HaliiuTe 3HaueHre NpoX3BOIHOM (YHKIIMH f(X) B TOUKE Xo.
YA

3

oY1 /300

(x-2)(x+3)
8 0

8. (2 6anna) Uccnegosath GyHkipio f(x)=x* — 3X ¥ oCTpouTh eé rpaduk.

7. (2 6anna) Pemvte HepaBeHCTBO:

JlonosiHuTe/IbHAA YacTh
ITIpu ebinosHeHuu 3adaHusi 9 3anuwiume Xo00, 000CHO8aHUe peuwleHuUs U
no/1y4eHHblll omeem.
9. (3 6amna) ®upme «CafoBOA» BBIAEMAIOT y4yaCTOK 3eMIM Iutomageio 100 w2
[IpeanaratoT ueThIpe yudacTKa pas3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakou

yuacTok ofo6put aupektop ¢upmbl «CafoBof», yuuThbIBasi, uro Heobxoaumo Oyzer
TIOCTaBUTh 3a00p M0 MepuMeTpy?

JTA/IOHBLI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9

3aaHUsA

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

3.5 MHo0202paHHUKu u mesna epaujeHust

Oo6pa3zoeameibHble pe3y/1bMambl, Nod/1excaujue npogepke (3/1eMeHMbl):
P61, AP6 6, IP6 9, IP6 10, IP6 11, /IP6 12, [IP6 14.

TPy 1, IPy 12, IPy 13, [IPy 14, Py 15, [IPy 16, [Py 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. TIK 1.3, TIK 3.2

N s W

8.

TeopernuecKkue BONPOCHI:
[Ipogomxkure onpeneneHue: «MHOrOrpaHHUK — 3TO...».
[Tpogomxure onpenenenue: «IIpusma — 3T10...».
[TpomomxkuTe onpesesieHue: «IIpsIMOYTronbHBIN Napaieienures — 3To...».
[Tpogomxkute onpepenenue: «Kyb —31o...».
[Ipomomxkute onpenenenue: «llupamuga — 3T0...».
CdopmyvpyiiTe CBOKMCTBO O TTPOTUBOJIEXKALLUX TPAHSX Mapasiie/enurieia.
CdopmynvpyiiTe CBOKMCTBO 0 AMarOHa/IsIX MapaJsiiesienure/a.
CdopmynvpyiiTe CBOMCTBO O JWaroHa/d W JIMHEHHBIX

pa3mepax

MpAMOYTOJIbHOT'O TIapdJIIeJIeTIuIea.

9.

10.
11.
12.
13.

NMpamMuzbl?

14.
TIPU3MBI.
15.

MMpaMUabl.

16.

Kakast mpu3aMa Ha3biBaeTcs MpsiMom?

Kakast mpu3Ma Ha3biBaeTCs MPaBUIbHOM?

PackpouTe noHsTHE «IIpaBUJIbHAS TUPAMU/a».

Urto Takoe anodeMa MpaBUIbHOW NUPaMU/bI?

B uyem oT/iMuMe MOSHOM MOBEPXHOCTA MPU3MbI OT MOJIHOM MOBEPXHOCTU

Cdhopmynmupyiite TeopeMy O BBIUKMCIEHHH OOKOBOM TIOBEPXHOCTH ITPSIMOM
CdopmynupyiiTe TeopeMy O BBIUHNC/IEHUH OOKOBOM MTOBEPXHOCTH MPaBUIbHOMN

Ha3zosure MnmpegMeTbl 13 Balleu Hpoq)ECCHOHaHBHOﬁ AedaTe/IbHOCTH, KOTOPbIE

MMEeIOT (DPOPMbI MHOTOTDAHHUKOB.

17.

Kaxkue MHOT'OI'PaHHHUKHN Ha3bIBAIOTCA HpaBI/I]'II:HBIMI/I? HepechnHTe

IMMpaBUJ/IbHbIE€ MHOI'OT'DAHHUKMU.

18.
19.
20.
21.
22.
23.
1iapa?
24,

[IpogoskuTe oripeseneHue:
IIpoposkuTe orpepeneHue:
[IpogokrTe onpefienieHUe: «Y CeUeHHBIUM KOHYC — 3TO...».

IIpopommkute onpegenenue: «Ilap — 310...».

UTo sBsIeTCSA BBICOTOM yCEYEeHHOT 0 KOHyca?

UTo fAB/ISETCS OCeBbIM CeuyeHVeM LIWIMHJpa, KOHyCa, YCeueHHOr0 KOHYCa,

«umuugp — 370...».
«KoHyC — 3T0...».

[MepeuncivTe e IMHULIBI U3MEPEHUS TUIOIIA 1, 00beMa.
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25. Uemy paBHO OTHOIIEHHE IIIOMIA/ieli TMOBEpXHOCTeH TOA00HBIX (GuUryp B
TIPOCTpaHCTBe?

26. Uemy paBHO OTHOIIIeHHe 065eMOB MOJ00HBIX (DUTYD B IMPOCTPAHCTBE?

27. Ha3oBuTe mipeMeThl U3 Ballel NMpodeCCUOHATbHOU /1esiTeTlbHOCTH, KOTOPbIe
“MeroT (hOpMBI TeJl BpallleHUsl.

KonTposbHas pabora
O6sa3aresibHasg YacTh
IIpu pewenuu 3adanuili 1-4 3anuwiume npaeuabHbIll OmMeem U3 uemblpex
npeo/10)#CeHHbIX.
1. (1 6amn) B kakux eAWHWIAX W3MepsieTCs TUIOI[aZib TIOBEPXHOCTH
MHOT'OI'paHHHKa?
A) B rpagycax; b) B MeTpax; B) B kBazipaTHbIX MeTpax; [') B AByrpaHHbIX Ipajycax.
2. (1 6ann) ITnomjazs 60KOBOM MTOBEPXHOCTH TIPU3MBbI BBIUKC/ISIETCS TI0 JopMyie:
A) S = Seox + 2 Socu-; B) Seox =Poci*H; B) S = Boox + S Socu; I') S60K =2P,c,*H.
3. (1 6an) Yto sIBMISIETCS OCEBLIM CeUeHHeM yCeueHHOro KOHyca?

A) paBHOOefipeHHBIN  TpeyroqbHWK; bB) paBHOOeapeHHass Tpamenus; B)
MPSIMOYTOJ/IbHUK; [') MpsiMOyTo/ibHast TpareLusi.
4. (1 6ann) Kakasi purypa rosiydaeTcs pu BpallleHUH MPSIMOYTO/IbHOTO TPeyTro/ibHUKa

BOKDYT OJJHOT'O U3 CBOUX KaTeTOB?
A) koHyc; B) yceueHnHbIil KOHYC; B) nupamua; I') yceueHHasi mupaMua.
IIpu eébinoHeHuu 3a0aHutl 5-8 3anuwiume xo00 peuwleHusl U Nos/ydYeHHbIL omeem.

5. (2 6anna) Pebpo ocHOBaHUS MPAaBUIBLHOW TPeyroabHOW MUPaMUbl 3 M, arodema
6M. Haiiure 1uioiiaib 60KOBOM MOBEPXHOCTU MHMPAMU/IBI.

6. (2 6amta) [lnaroHanb Kyba paBHa 588. HatiguTe ero o6nem.

7. (2 6anna) ITpsasMOyro/ibHUK CO CTOPOHaMHK 8CM U 3CM BpallijaeTcsi BOKPYT OO/bIIeit
cTopoHbl. HaiauTte 00beM, Ti1oiau 60KOBOM 1 ITOTHOM TTOBEPXHOCTEH ITO/TyYeHHOT0 TeJla.

8. (2 6ana) Berunc/iuTh MOBEPXHOCTh KPOHBI KyCTapHHUKa, UMeFoILero popmy Iapa
paguyca 0,5 M. B oTBeT 3anuiunTe 4ucso, JejeHHOe Ha 7.

JonoHuTebHAaA YacTh

IlIpu ebinosHeHuu 3adaHusi 9 3anuwiume Xo00, 000CHO8AHUe peuwleHUs U
no/1y4eHHbIll omeem.

9. (3 6amma) Co3pmath Moje/nb KIyMObl, uMeroleii GopMy KOMOWHHUPOBAHHOTO
reoMeTpPUUeCKOro TeJsia, BHITIOJTHUTH He0OX0ANMbIe pacyeThl (T/I0Ia/b, 00beM, KOJIMUeCTBO
1 BUIbI CaKeHLIEB).

[IpeanonaraemMbie Moziesiv Kiymo:

JTA/IOHBLI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3a/jaHuA
Ot1Bet B b b A 27 2744 72 m; 1 -
48 m;
64 nt

3.6 ITepsoobpasHas (pyHkyuu, ee npumeHeHue

OO6pa3zosameibHble pe3y/1bmambl, nodjaexcaujue npogepke (3/1eMeHMbl):

IIPG 1, 1IPG 4, IIP6 6, IP6 14.

APy 1, 1Py 6, IPy 7, APy 8, 1Py 9, [1Py 10, [1Py 11, /1Py 18, [1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. ITK 1.3, TIK 3.2

oA W=

TeopeTrnyeckye BONPOCHI:
[Tpomomxkute onpenenenue: «DyHkuYs F(x) Ha3biBaeTcs ...».
PackpoliTe reoMeTpruyeCcKri CMbICI OMpe/le/IEHHOTr0 UHTerpasna.
[Tpogomkure onpenenenue: «KpuBoivHeHas TpamneLys — 3T0. ..».
Cdhopmymupyiite popmyny HetoToHa-JIeiibHMIIa.
B uem 3ak/rouaeTcs oOIIMi BHZ, BCeX ITepBO0Opa3HbIX?
[TepeuriciivTe TIpaBu/a BbIUMCIEHUS] MHTETPAsIOB.

KouTposibHas padora
Oo0si3aTe/IbHAsA YaCTh

Ilpu peweHuu 3adaHuili 1-4 3anuwiume npaeuabHbIll oOmeem U3 uemblpex
npeo/10)CeHHbIX.

1. (1 6ann) [na xakod wu3

HKIL[1H HKiUa  F(x)=x’-3x*+1
y y

nepBo0Opa3HoiL?
A) f(x)=3(x>-2); B) f(x)=3x(x>-2); B) f(x)=3x*-6x+1; I') f(x)=3x-6x.
2. (1 6ann) Hana pysakuus f(x)= 3x*+1. Uemy pasna F(1)
A)2;5)4;B)6;I) 1.

3. (1 6amr) O61Mit BUA Bcex mepBooo0Opa3HbIxX s f(x)=sinx?
A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
2

4. (1 6ann) BerunciiuTe oripesie/ieHHbIN UHTerpas f xdx.,
1

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

ABJIAETCA

IIpu ebinosHeHUU 3adaHutl 5-8 3anuwiume xXo0 pewieHusl U No/y4eHHbIU omeem.

5. (2 6anna) SAnsercsa m F(x)=x*-3x+1 nmepsoobpasnoii asa GpyHkuuu f(x)=3(x*-1)?

6. (2 6aa) 3agaiiTe mepsoobpasnayro F(x) asa GpyHkiuu f(x)=3x>-2X, e/ U3BeCTHLI
KoopauHaThl Touku M (1, 4) rpaduka F(x).
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7. (2 6amna) Ha pucyHke usobpaxeH rpaduk ¢yHkium y=f(x), ornpeznenéHHoi Ha
uHTepBae (—3; 11). Haliiure HavMeHbliiee 3HaueHre GYyHKLMHU f(X)Ha oTpe3ke [2; 9,5].
HJL i . w=Ffz)
CI/N]
N : | /1
S oF
) / \\II] =
AN ; '\l[

8. (2 6anna) Ha pucyHke n3zobpakeH rpadvk HekoTopou GpyHkimu y=f(x). [Tonb3ysch
5

PUCYHKOM, BBIUHC/IHTE OTpe/ie/IeH bt nuTerpa | f(x)dx.
1

YA

4 v=f(x)

s e s s s s s s
e e e s s e s s s

=Y

JlonosiHUTe/IbHAsA YacTh
IlIpu ebinoiHeHuu 3adaHusi 9 3anuwiume Xo00, 0060CHO8aHUe peuwleHus U
noslyueHHbIll omeem.
9. (3 6asna) BeruMcnuTh TI0IIA (b KITyMObI, IepUMeTp KOTOPOI OTpaHUUMBAIOT JTMHUN
y=0, y=X, y=-2x+6. Pettutb aByMmsi criocobamu. C/iesiaTh UepTex.
JTa/IOHbI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHus
OTBer r A B r ja | xX’x+4 | 3 12 3
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3.7 CmeneHu u kopHu. CmeneHHasi (pyHKYus

Oo6pa3zoeameibHble pe3y/1bmambl, Nod/1excaujue npogepke (3/1eMeHMbl):
P61, P6 2, IP6 3, IP6 5, [1P6 6, /IP6 14.

APy 1, Py 5, [IPy 6, 1Py 7, 1Py 8, 1Py 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. ITK 1.3, TIK 3.2

TeopeTHuecKHue BOIIPOCHI:

1 CdopmynupyiiTe oripefiesieHHe CTeNeHHOM (QyHKLIWU.

2. [Tepeuric/ivTe CBOMCTBA CTENEHHOM (PYHKIMU C 11e/IbIM TT0Ka3aTesieM.

3. [TepeunciivTe CBOMCTBA CTeIEHU C AeUCTBUTEbHBIM MOKa3aTesieM. [IpuBerTe
TIpUMepHI.

4. [TepeuriciiiTe CBOMCTBA KOPHS HaTypaabHOU cTereHu. [IpuBeuTe mpUMepbl

5. Ha uto Heobxogumo oOpaTWTh BHUMaHHe TPU pelIeHnH WpparjioHaTbHOTO
ypaBHeHUsI YeTHOM CTeTeHu?

6.  Uemy paBeH KOpeHb UeTHOI CTelleHU M3 OTpUllaTe/bHOTo uncia? [TpuBeaute
TipuMep.

7. UeMmy paBeH KOpeHb HEUETHOW CTeleHM U3 OTPULIATEILHOTO Yuc/a?
[IpuBenute npumep.

8. Ha uto crouTt 06paTyTh BHUMaHeE TIPYU PeIlleHUH UpparjioHaIbHbBIX, TPOOHO-

PAlIMOHAJIBHBIX ypaBHEHI/Iﬁ n HepaBEHCTB?

KoHTpo/ibHas pabora
O6s3aTe/1bHAsA YacTh
IIpu peweHuu 3adaHuii 1-4 3anuwiume npaeu/ibHbLIL oOMEem U3 uembipex

npeos10CeHHbIX.

1. (1 6amn) Mexy KaKuMu ABYMS HaTypPa/JbHBIMUA YMC/IAMU HAXOQUTCS YMCIIO {/197?
A)19u20;b)2u3;B)18u19;T") 3 u4.

2. (1 6ajn) OrmpezieuTe KOpeHb YpaBHeHHs X°=125

A)3.;b)-3; B)-5;T) 5.

3. (1 6as1) PacrionioxxuTe B NOpsAKe BO3pacTaHus yncia: 2; i5; V17

A) 2;35;V17; B) 2; ¥17; V5; B) V5, 2; ¥17; ) V17; 2; 7.

4. (1 6amr) YMHOXKast UKc/ia C 0JMHAKOBbIM OCHOBAaHHEM, UX CTETIeHH. ..?

A) ymHoxaewMm; b) nenvm; B) cknageiBaem; [') oTHHUMaem.

ITpu eébinoHeHuu 3ad0aHutl 5-8 3anuwiume x00 peuwleHusl U NO/Iy4YeHHbIU omeem.
558, 2,9
a bl . a b

7048

5. (2 6anna) Haiiaute 3HaueHWe BbIpaXKeHUS rpu a=7.

(VIZ+B)’

y 10++v96
6. (2 6ania) HalizuTe 3HaueHWe BbIpaXKeHUS T .
7. (2 6anna) PaccrossHue oT HabmrozaTe s, HaxosAIerocss Ha HeOobIIol BeicoTe h

KWJIOMETPOB HaJ| 3eM/IEd, A0 HaOmMoZaeMol WM JIMHAKA TOPHU30HTA BLIYMC/ISETCS 10
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dbopmyiie I=x 2Rh, rae R=6400 km — paauyc 3emsid. C KaKOU BbICOTbI TOPU30HT BU/IEH
Ha paccTtosHuU 48 kunomeTpoB? OTBeT BbIpasuTe B KUJIOMeTpax.

vV—=32—x=2.

8. (2 6ana) Perttue ypaBHEHUe

Jlonmo/JTHUTe/IbHAA YacTh
IIpu ebmoaHeHuu 3adavus 9 3anuwiume X00, O000CHOGAHUe peuwleHUs U
no/1y4ueHHblll omeem.

9. (3 6ama) PertuTe rpadruecKu CUCTEMY YpaBHEHHI: yy:jx;

JTa/IOHbI 0TBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3aJaHuA
OtBert b r B B 49 2 0,18 -36 (1; 1)

3.8 IlokazameabHas pyHKYus

O0pa3oeameibHble pe3y/ibmamsl, nood/jaexcaujue npogepke (371emMeHmbl):

IIP6 1, [IP6 2, JIPG 3, IPG 4, IP6 5, 1IP6 6, [IPG 14.

APy 1, 1Py 5, IPy 6, Py 7, [IPy 8, [1Py 18, [1Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6. TIK 1.3, TTK 3.2

TeopeTnueckKue BOIIPOCHI:

1. CdopmynupyiiTe oripefiesieHye TOKa3aTeJbHON (QYHKIIUU.

2. [TepeuriciivTe CBOMCTBA MTOKa3aTe/IbHOM (QYHKLIWU.

3.  Ilepeumciute criocoObl pelieHUs MOKa3aTe/IbHbIX YPaBHEeHU.

4. CdopmynupyiTe  mNpaBWIO  pelleHWs  MPOCTEMIINX  [10Ka3aTeJbHbIX
HEpaBEeHCTB.

5. B uem 3akntoyaercs rpaduueckrii criocob pellieHusi ypaBHeHUM.

6. [IpuBeauTe ripuMep (PYHKIIMOHAIBHOM 3aBUCMMOCTH TI0Ka3aTe/IbHOW (PYHKLIUU U3
peaTbHOU >KU3HU.

KouTposbHas padora

QOo0si3aTe/IbHAsA YaCTh
IIpu peweHuu 3adaHuii 1-4 3anuwiume npagu/abHbIL oOmMEem U3 uembipex

Nnpeo/10)#CeHHBIX.

1. (1 6ann) Ilpu kakom 3HaueHMd a GYHKIUS y=a* ObIBaeT Ha Bcell 006sacTH
oripefiesieHUs ?
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A) a=%; B) a=8,25; B) a=%; I') a=v3.

2. (1 6ann) Ha pucyske nzobpaxéH rpaduk pyHkumuy Bua f(x)=a*. HaliguTe 3HaueHue

1(2).
YA

::,i'

fix)=a"

T

“u£) ] ;ﬁ
A) 25.; B) 5; B) 32; ') HeT BepHOr0 OTBeTa.

3. (1 6amn) @yHKIWs 3a7aHa GOPMYJIONL: f(X)Z(%) . Uemy pasHo f(-2)?

A)-3; B)-4B)4T) V2.

1 x—13

— =3.
4. (1 6ann) Kopenb ypaBHeHUs (9> ?
A) 12,5; B) 13; B) 14; ') 15.

IIpu eébinosHeHUU 3adaHutl 5-8 3anuwiume xXo0 peuwieHusl U no/y4eHHbIU omeem.
5. (2 6ana) HaiigyTe KopeHb ypaBHeHus 3*2-5%3*=12
6. (2 6a/1a) CKOJIBKO LIe/IbIX PeIeHHH UMeeT HepaBeHCTBo1<7*'<49?
— 25—8)&? —x2
7. (2 6ania) HaiiguTe TOUKy MakcuMyMa (hyHKI[UH y .
8. (2 6anna) B xoze pacrnazia paii0aKTUBHOTO U30TOTA €r0 Macca YMEHBIIIAeTCs 110

saxomy ") = Mo 27T, — —

y r7le mo— HaudasjbHas Macca U30ToIa, t — BpeMs, [poLlejiiee OT
Haya/JbHOr0 MOMeHTa, T — mepuo/, noJiypacrazia. B Haua/ibHbIM MOMEHT BpeMeHU Macca
n3zorona 184 mr. Ileprog ero nomypacnazga cocrasnsieT 7 MAH. HalguTe, yepe3 CKOJIBKO
MHHYT Macca u3otora OyzeT paBHa 23 M.

Jlonno/JIHUTe/JbHAaA YacTh
IlIpu ebinoaHeHuu 3adaHusi 9 3anuwiume Xx00, O000CHOGAHUe pewleHUs1 U
noslyueHHbIll omeem.

D x=
9. (3 6ama) Pertute rpadruecky CUCTEMY YPaBHEHHIA: y-2i<: (;) .
JTa/IOHbI 0TBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJlaHuA
OT1BeT B A B A 1 2 -4 21 2;4)
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3.9 Jlozapugmbl. Jloeapupmuueckasn pyHkyus

O0pa3oeame ibHble pe3y/ibmamsl, nood/aexcaujue npogepke (371eMeHmbl):

TIP6 1, [IP6 2, JIPG 3, IPG 4, IP6 5, 1IP6 6, [IPG 14.

APy 1, Py 5, IPy 6, 1Py 7, [IPy 8, [IPy 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6. TIK 1.3, TIK 3.2

TeopeTnueckuie BOIIPOCHI:

1. CdopmynupyiiTe oripesiesieHre orapupmMuueckoi hyHKIIUU.

2. [TepeurniciivTe CBOMCTBA JIOrapU(PMUYECKON QYHKLIWU.

3. [TpomomxkuTe onpenenenue: «Jlorapupm — 3T0...».

4. Yemy paBeH jiorapu@m npousBeseHus ?

5.  UYemy paBeH jiorapu(m 4yacTHOro?

6. [IpuBeguTe mnpUMepbl JOrapu(pMUUYECKOM CHupaJd B TMpUPOJe U B
OKpY’KarolleM MHpe.

7. Ha uro cTtouT oOpaTtuTh BHMMaHHe TIpDU pelleHWd JorapudMUUecKux WU
YPaBHEHUU U HEPABEHCTB?

6. [Tepeuniciute criocoObl pellieHyst T0rapuPMUUECKUX ypaBHEHUN.

7. CdopmynupyiiTe TMpaBWIO pellleHus] MPOCTEHIINX  JIorapupmMUUIecKrux
HEepaBeHCTB.

8. B uem 3akrouaercs rpaduueckurii criocob pelieHusi ypaBHEHUH.

6. [IpuBeauTe npumep PyHKIMOHATBHOW 3aBUCUMOCTH JIOTapU(DMUUECKON (DYHKIUU
13 peajibHOW JKU3HMU.

KoHTpo/ibHas pabora
O6s3aTe/1bHAsA YacTh
IIpu peweHuu 3adaHuii 1-4 3anuwiume npaeu/ibHbLIL oOMEem U3 uembipex

npeos10CeHHbIX.
1. (1 6amm) Kakast u3 GpyHKLMI Bo3pacTaeT Ha Bcelt 06/1acTy orpesiesieHusi?
A) f(x)=log,x; B) f(x)=0,7"; B) f(x)=x; T) f(x)=""81%.

2x-3

x+7

A) (-7; 1,5); B) (-00; -1,5), (7; +0).; B) (-1,5; 7); I') (-00; -7), (1,5; +0).

1
3. (1 6asum) PacrionoXuTh B MOpsijKe BO3pACTaHHst: 108ys4; 108,50.4, logys -

2. (1 6ann) YkaxkuTe 00/1acTh orpesiesieHUs GyHKIMH f x|=1lg

1 1
A) log,:4; log,;0,4; logo)sz ; B) log0’54;log0,sz;log0]50,4;
1 1
B) log.j,o)sz;logo’5 0,4;10g054 ; 1) log,50,4; 1080,52; log, ;4.

4. (1 6ann) Halizute KopeHb ypaBHeHUs logy(5 —x) =2.
A)11; B)-11; B) -3 T') 3.
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IIpu ebinoaHeHuu 3adaHutl 5-8 3anuwiume xo0 peuwleHusl U nos/yyYeHHbIU omeem.
5. (2 6asuta) OrpesiesuTe 3HAYEHNeE BhIpaKeHUs logg2 +logg3+2"%",
6. (2 banna) Ykaxxure HauMeHblliee 1ie/ioe pellleHre HepaBeHCTBa:

log,(6x-4|>2,

7. (2 6amna) Haiigure Touky Makcumyma byHKua > — 81n (x + 7) —8x+3.

8. (2 6anna) st oborpeBa romelrieHusi, TemriepaTypa B KOTOPOM TO/IZiep>XKUBAeTCs Ha
ypoBHe T,=15° depe3 pajguaToOp OTOILIEHUs] TMPOIYCKalT Topsiuyto BoAy. Pacxof
npoxo/siiei uepe3 TpyOy paauaropa Boabl m = 0,6 kr/c. IIpoxozs mo TpyOe paccTosiHue X,

BOZIa OXJIaXJaeTcs OT HauvanbHOW Temmneparypel 1,=91° no Temmnepatypbl T, mpuuém

T, — T, Br- B
. c=4200—— y=28—
T=Tu rpe Kr-°C — TenioéMKoCTb BOBI, M-0C—

K03 duieHT TernoobmeHa, a & = 0,8 — nocrosHuas. Haiioure, 1o Kakoi TemIiepaTyphbl
(B rpagycax Llenbcust) oXmaguTCs BOJa, €C/TU IJTHHA TpyObI pasiiaTopa paBHa 144 M.

cm
x=a—Ilog,

Jlonno/JIHUTe/JIbHAaA YacTh
IlIpu ebinoaHeHuu 3adaHusi 9 3anuwiume Xx00, O000CHOGAHUe pewleHUs1 U
noslyueHHbIll omeem.

. |y+t2x=log,135-log,5
9. (3 6asu1a) Pernite rpadruecky CUCTEMY YPaBHEHHIA: Y & Bas,

2y-3x=6
JTa/I0OHbI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3a,aHUsA
OTtBet A r A b 5 3 -6 34 (0; 3)

3.10 MHoscecmea. Js1emeHmbl meopuu 2pagos

Oo6pa3zoeameibHble pe3y/1bmambl, Nod/excaujue npogepke (3/1eMeHMbl):

PG 1, IPG 2.

NPy 1, 1Py 2, TPy 3.
OK 1, OK 4, OK 6, OK 7.

IIK 3.1
Teopernueckue BOIPOCHI:
1. Cdhopmynupyiite ornpesiesieHre MHOXXeCTBa.
2. Tlpomomxkute ompegesnenue: «O0bequHeHIE MHOXKECTB — 3TO...».
3. IIpoposkute ompefeneHue: «llepeceueHrie MHOXeCTB — 3TO...».
4. ITpopomkute onpefeseHue: «Pa3HOCTb MHOXKECTB — 3TO...».
5. W306pa3ure 00beiviHeHNE IBYX MHOXKECTB Ha Kpyrax Jusiepa.
6. V300pa3uTe miepeceueHre Tpex MHOKECTB Ha Kpyrax Jiepa.
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7. Cdhopmynupyiite onipeesieHre rpada. UTo Ha3bIBaeTCs BepIIMHOMN, pedpom
rpacga?

8. Kak HaliTu cTereHb BepIIuHbI rpada?

9. HazoBuTe OT/IMUUTE/IbHBIE YepPThI [IOJTHOTO U HEMOHOTO rpadoB.

10.Ha3oBuTe OT/IMUKTEIbHBIE UePThl CBI3HOTO U HECBSI3HOTO rpadoB.

KoHTpo/sibHas pabora
O6si3aTe/1bHAA YacTh
IIpu peweHuu 3adaHuli 1-4 3anuwiume npaeu/IbHLIL oOMEem U3 uembipex

npeo/10)CeHHbIX.

1. (1 6amm) Kakas omnepaiiys n3o00pa)keHa Ha Kpyrax Jiiepa?

Q.

A)E=AuB;B)E=AnB; B)E=4\5;T) E=A-B.

2. (1 6amm) Kakoii rpacd mpecraB/ieH?

A) nonue; b) HenonHe; B) JEPEBO; I') HyJsieBOu.

3. (1 6amn) IsiTepo pabounx BCTPETUTHCH TIPY BBICA/IKe 1[BETOB B KITyMOBI. CKOJTBKO
BCero ObLIO CZie/IaHO PYKOTIOXKAaTHi

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

4. (1 6amn) OripefieniTe CTereHb BepIMHbI B:
A

E F

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

IIpu ebinosHeHuu 3adaHull 5-8 3anuwiume Xo00 pewleHUs1 U nNO/y4eHHbIU omeem.

5. (2 6anma) 1. Hanbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anuiirre ¥ n300pa3uTe rpadruecKy HOBOe MHOXKeCTBO E: a) = AuUB ; 0)E=AnSB.

6. (2 6anna) KonuHbl 1py3bsi 3aHUMAIOTCS KAKUM-HUOY b BUAOM CTIOpTa. 14 13 HUX
yBriekaroTcsi pyTbosiom, a 10 — 6acker6osioM. U TOSTBKO /IBOE YB/IEKAKOTCS U TEM U
ApyruM BuZiom criopta. CKObKO fpy3en y Tomn?»

7. (2 6ania) Ha pucyHke — cxema Ziopor, CBS3BIBAIOIMX TOPO/CKHUe Tapku A, b, B,
I, O, E. Tlo kaxkoi1 opore MOXXKHO ABUTaTbCS TOJLKO B OJHOM HarpaB/eHUH, yKa3aHHOM
ctpesikou. CKOJIBKO CyILeCTBYeT pa3/IMUHbIX MyTel 13 napka A B napk E?
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S
N

B A
8. (2 6amia) MoykHO /T HApHUCOBaTh M300pa>keHHbIM Ha pUCyHKe Tpad He OTphIBast
KapaHjaill oT 6ymaru v poBo/isi Kaxk/joe peOpo pOBHO OJjUH pa3?

JonosiHUTe/IbHAsA YacTh

ITIpu ebinoiHeHuu 3adaHusi 9 3anuwiume Xo00, 000CHO8aHUe peuwleHUs U
nosiyuyeHHbIl omeen.

9. (3 6ana) ITepByro WM BTOPYIO KOHTPOJIbHBLIE PabOThI IT0 MaTeMaTUKe yCIIEITHO
Hanuvcanu 33 CTy/[eHTa, TepByI0 WA TpeTbio — 31 CTy[eHT, BTOPYHO WU TPeTb0 — 32
cTygeHTta. He MeHee ABYX KOHTPOJIbHBIX paboT BeimomHWIM 20 cTygeHTOB. CKOJIBKO
CTYZIeHTOB yCIIeITHO Pellv/ii TObKO OIHY KOHTPOJIbHYIO paboTy?

JTA/IOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a/jaHusA
OTtBet B b 10 r - 22 8 HeT 18

3.11 DaemeHmbl KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu eeposimHocmeti

Oo6pa3zoeameibHble pe3y/1bmambl, Nod/1excaujue npogepke (3/1eMeHMbl):
P67, 1P6 8, 1P6 14.

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

IIK 3.1.
Teopernueckue BOIPOCHI:
1. [Tpogomkure orpenenenue: «CiyudaiiHoe coObITHEe — 3TO...». IIpuBeauTe
TpyUMep.
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HOLRPNOUk~WN

0.
11.

ABJICHUSX.
12.

SABJICHUSAX.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[TpuBeavTe IPUMEP IOCTOBEPHOT'O COOBITHSI.

[TpuBeauTe TprMep HEBO3MOXXHOTO COOBITHSI.

[TpogomkuTe onpezeseHue: «BeposSTHOCTh C/Ty4aiiHOTO COOBITHS — 3TO...».
CdopMynrpyuTe MpaBUIoO HaXOXKAEHUS CJI0KEHUS] BePOSITHOCTEH.
CdopmynvpyiTe NpaBU/I0 YMHOKEHUSI BEPOSITHOCTEM.

Kak HaiTi cpefjHee apu(MeTHyeCcKoe YriCa0BOro psja?

Kak HaiTh MeiMaHy 4MC/I0BOro psifia?

Kak BbIuncsisieTcs pasmMax 4Mc/ioBOro psifa?

st yero Hy>KHBI AUarpaMMmebl, rpaduku? [TepeunciuTe BU/bI AUArpaMm.
[TpuBesvTe TIpUMepHI TPOSIB/IeHHsI 3aKOHA OOJBIIMX YMCe/l B TPUPOAHBIX

[TpuBearTe pYMEPHI TIPOSIBJIEHUS 3aKOHA 0O0JIBIIIMX YKCesT B 00IIleCTBeHHBIX

UYTo u3yyaeT CTaTUCTHKA?

IIpopormkute onpefenenue: «CouetaHue — 3T0...».
[Tpogomkute onpefenenue: «Pa3MereHue — 3To...».
IIpono/mkure onpenenenue: «IlepectaHOBKU — 3TO...».
ITpuBesuTe NprMep MHOXKeCTBA U3 peasbHOM JKU3HU.
ITpuBeuTe npuMep orepalyy repeceyeHus MHOXXeCTB.
[TpuBesuTe prMep oneparyy 00beilvHEHNS] MHOXKECTB.
IIpuBeuTe npuMep oreparid pasHOCTH MHOXKeCTB.
Packpolite oHATHA «Tpad», «1epeBo», KLUKII».

KouTpoibHas padora
Qo0si3aTe/IbHAsA YaCTh

Ilpu pewenuu 3adanuli 1-4 3anuwiume npaeu/abHbIli Oomeem u3 uemblpex
npeo/10)#CeHHbBIX.

1.

(1 6amn) KomOuHaTopuka — 3TO pa3fie/l MaTeMaTHK{, OTBeYalol[uii Ha

BOITPOCHI CKOJIbKUMH CITIOCO0aMU MOXXHO BbIOpATh 3/IEMEHTHI ...
A) 3aaHHOTO KOHEUYHOro MHOXXecCTBa; b) GeckoHeuHOro MHO)KecTBa; B) sro6oro

MHO>XeCTBa;

') vppaliOHaTBHBIX YUCEJI.

2. (1 6ann) CoemviHeHWS W3 N 37IeMEHTOB, OT/IMYAOIIMECS APYT OT Apyra TOJbKO
TOPSIAKOM PacCIiOJIO’KeHUsT B HUX 3/IEMEHTOB, Ha3bIBatOTCS:

A) nepecranoBkamu; B) couetanusamvu; B) pazmernienusamu; [') KoMOMHALASIMU.

3. (1 6ann) Yurcno Bcex BO3MOKHBIX pa3Mell|eHH BLIYUC/IAeTCS 110 hopMyie:

A) Ay=nln-ml; B) Ay=n(n-1]...(n-m+1); B) ATZ#; ) Al'=n{n+m|

4. (1 6ann) I'pynmupoBKa — 3T0...

A) ymnopsijoueHre eAWHUI] COBOKYITHOCTH TIO TIpH3HAaKy; bB) pa3bueHue equHUI]
COBOKYMHOCTHA Ha TPYIIbl I0 TIpu3HaKy; B) o00606meHne eanHUUHbIX (akToB; I)
000011leH1e e JUHUYHBIX TIPU3HAKOB.

IIpu eébinosHeHUU 3adaHutl 5-8 3anuwiume X00 peuwieHusl U No/y4eHHbIU omeem.
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5. (2 6amma) B cpegnem u3 2000 cafloBbIX HACOCOB, TMOCTYIMBILIWX B TPOJaxYy, 6
no/iTeKaroT. Haiiiite BepOSITHOCTb TOTO, UTO OAWH C/Ay4YaiiHO BbIOpaHHBIN /1JI1 KOHTPOJIS
HacoC He NoATeKaeT?

6. (2 6a/mma) CpaBHUTH BCXOXKECTb CeMsIH JIFOOBIX TPeX BUJIOB OHOJIETHUX ITBETOB 3a
nocneanue 3 roga. CocTaBUTh AUArpaMmy IO Hal/leHHbIM JaHHbIM. C/iesiaTh BHIBOJBI.

7. (2 6ana) LiBeToBOAY TIPe/JIOXKUIA YKPAaCUTh KIIyMOY I[BeTaMH, UCITO/Ib3Ys 3 BH/IA.
CKOJIKO pa3/IMUHbIX BapUaHTOB €CTh Y 1[BeTOBOJIA, €C/I eCTh BHIOOP M3 5 BU/IOB pPa3HOU
paccajbl?

8. (2 6amta) CKo/IbKMMH CrIoco6aMu MOYKHO TI0CaIUTh 4 KyCTapHUKA B OJIVH PSf?

JonoHuTe/IbHAaA YacTh

Ilpu ebinoaHeHuu 3adavusi 9 3anuwiume X00, 000CHOBAHUe pewleHUs1 U
nosiyuyeHHbIl omeemn.

9. (3 6amia) YToObl MOCTYIUTHL B UHCTUTYT Ha CIEI[MaJbHOCTL «MacTep ca/ioBO-
MapKOBOTO U JIaHAIIAhTHOTO CTPOUTETLCTBA», aOUTYypHEeHT Ao/bKeH Habpath Ha EI'D He
MeHee 70 6a/uIOB MO KakKAOMYy U3 TPEX IPeJIMETOB— MaTeMaTHKa, PYCCKUM SI3bIK U
MHOCTPaHHbIN s13bIK. UTOOBI MOCTYITUTD Ha CIeUaTbHOCTE « KOMMepIUsi», Hy>KHO HabpaTtb
He MeHee 70 0a/i/IOB 1O Ka)KZOMy W3 TPEX IMPEeJIMETOB — MaTeMaTHKa, PYCCKUMN S3bIK U
o0I11eCcTBO3HAHKE.

BeposITHOCTE TOTO, UTO aOUTYPHEHT 3. MOMYUYHT He MeHee 70 6a/lJIOB 10 MaTeMAaTHKe,
paBHa 0,6, mo pycckomy s3blKy — 0,8, mo wuHOCTpaHHOMY $3bIKY — 0,7 U 10
obrectBo3HaHNIO — 0,5.

Haiizute BeposSiTHOCTb TOTO, UTO 3. CMOXXeT TIOCTYNUTb XOTs1 Obl Ha OHY U3 ABYX
YIOMSIHYTBIX CITeLaTbHOCTeH.

JTA/IOHBLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHuA
OtBert A A B A 0,997 - 10 24 0,408

3.12 YpaeHeHus u HepaseHcmea

Oo6pa3zoeame/ibHble pe3y/ibmambl, nod/iexcaujue npogepke (3/1emMeHmbl):
IP6 2, 1P6 3, 1P6 14.

APy 1, Py 5, Py 6, IPy 7, [IPy 8, 1Py 11, [1Py 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopernuecKkue BONPOCHI:
UTo Ha3biBaeTCs ypaBHeHHeMm?
UTO 3HAUUT pelIuTh ypaBHEeHUe?
UTo Takoe KOpeHb ypaBHeHUs?
UYTo Ha3bIBaeTCsi HEPABEHCTBOM?

LN
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UTO 3HAUMUT pellUTh HePaBeHCTBO?
B uem 3ak/mrouaeTcs «MeToz, UHTepBaioB» ?
Uto Ha3bIBaeTCs pellieHre CUCTeMbl ypaBHEHUM?
UTO 3HAUUT pelLnTh CUCTEMY YPaBHEHUN?
9. [Mpu pellleHNY KaKUX ypaBHEHU U HepaBeHCTB, CeyeT 00paTUTh BHUMaHUe
Ha 06J1aCThb AOMYCTUMBIX 3HAUEHUI?
10. TlepeuncauTe crioco6bl pellieHUs] ypaBHEHUIA.
11. TlepeuncnuTte crioco6bl pellieHUs CUCTeM ypaBHEHHUH.

PN U

KoHTpo/sibHas pabora
O6s3aTe/1bHAA YacTh
IIpu peweHuu 3adaHuli 1-4 3anuwiume npaeu/ibHbLIL oOMEem U3 uembipex

npeo/10)CeHHbIX:
1. (1 6ann) Kakoe 13 umcen siByisieTcst KOpHEM ypaBHeHHUs log,(x+1) =1
A)-1;b)2;B) 1;T) 0.
2. (1 6ann) Kakue 13 ypaBHeHHI UMeIOT O60j1ee 0IHOr0 KOPHS?
A) x*-6x+5=0; B) 3*'*=9; B) (x-4)(x+3)(x-8)=0; I") 2x-7=0.
3. (1 6amn) OmnpesenvTe BUJ, ypaBHeHUS v —32-—x=12.
A) nunetiHoe; b) kBazipaTHOe; B) uppatyoHanbHoe; [') paljoHanbHoe.

4. (1 6ann) OrnpefienvTe HaMMeHbIIIee 1je/ioe pellieHre HepaBeHCTBa 52<]?
A)-3;b5)0; B) 3; I -4.

IIpu ebinosHeHuu 3ad0aHull 5-8 3anuwiume Xo00 pewleHUs1 U nO/y4eHHbIU omeem.
5. (2 6auta) Haiigure KopeHsb ypaBHeHus | x-3 | =2

x—y=28,
6. (2 6an1a) Pemnte cucTeMy ypaBHeHUM {2x "%~ 16,
2x% — Sx
— < X
x—3

7. (2 6ania) Pemvite HepaBeHCTBO
8. (2 6anna) Pemmmre ypaBHeHMe (2x-3)vV3x*-5x-2=0

Jlonmo/IHUTe/IbHAA 4acCTh
IIpu ebmoaHeHuu 3adavus 9 3anuwiume X00, O000CHOGAHUe pewleHUs U
no/1yueHHbIll omeem.

2sin”x — V3 cos (E — X

=0.
9. (3 6anna) Perute ypaBHeHMe 2 ) . YKaKUTe KOPHU

3 ]
—; 3.
5TOT0 YpaBHEHUS, IPUHA/|/Ie)Kallue OTpEBKy|i 2

JTA/IOHLI OTBETOB:

'Homep | 1 | 2 | 3] 4| 5| 6 | 7 | 8 | 9
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3a/jaHusA

OTtBer B | A | B| A [1;5] 102 [(—oe; OJU[2; 3| -1; 27@7_”’ 8_”’ 3.
B

4. ®oHJ OLIeHOYHBIX CPE/CTB /1A PyOe)KHOro KOHTPoJis (mo uroram 3.1 — 3.4)

Oo6pazoeame ibHble pe3y/ibmambl, Nodsjexcaujue npoeepke (31eMeHmMbl):
P61, 1P6 3, IP6 4, IP6 5, [1P6 6, IP6 9, /IP6 11, /IP6 12, [IP6 14.
nOPy 1, Py 6, Py 7, Py 8, 1Py 9, 1Py 10, 1Py 11, APy 14, OPy 15, Py 16, 1Py
17, APy 18, Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
K 3.1.
Oo0sA3aTe/bHAsA YaCTh
ITIpu pewenuu 3adanuili 1-4 3anuwiume npasu/abHbIl Oomeem u3 uYemblpex
npeo/10)#CeHHbBIX.
1. (1 6amn) Jauer Toukn A(2,0,5), B(-2,6,3). Kakue KoopAWHATHI UMeeT cepeguHa
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) Ipssmbie AB u C/] apasnnensHble. Kakoe pacriosioykeHre UMeIOT TIpsiMbie
ACu BI?
A) napannenbHble; B) mepneHavky/isipHble; B) ckpemuBatoTest; ') mepecekaroTcs.

T V3

cos — = —.

3. (1 6ann) Hakaute KOpeHb YypaBHEHMS: 6 2 B oreere 3anmuwmTe
HaubOoMbIINI OTpULlATeTHbHBINA KOPEHb.

A)-3;B5)0; B)-2;T') -1.

4. (1 6amn) Ha pucyHke m3obpaxeH rpaduk mpousBogHou (pyHkumu y=f(x). Ilpu
KaKOM 3HaueHWH X (YHKIUsS PUHUMaeT cBoe Haubosibillee 3HaUeHHe Ha oTpe3ke [-4; -2] ?

..ll

NCy=S1)

=Y

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

IIpu ebinoaHeHuu 3adanuti 5-8 3anuwiume xo0 peuwleHusl U nos/yyYeHHbIU omeem.

5. (2 6anna) BepxHue KOHIIBI IByX BePTUKaJbHO CTOSIIUX CTONOOB, yZaJ€HHBIX Ha
pacctosiHuie 4 M, CoeIMHeHbI TTepeK/aZiuHoN. BricoTa ogHoro cronba 10 m, a Apyroro 7 m.
HaliguTe nyviHy nepekiaviHbI.
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6. (2 6amma) Jausr uetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [(3,2,2) dokaxkuTe,
yTOo oTpe3ku AB u C[/] nieprieHAUKYJISIPHBI.

7. (2 6anna) /[lpurasce O CKOpOCTbIO U =3 M/c, TpPakTOp TalUT CaHU C
cunou F=40 kH, HampaBnieHHOM m0OJ OCTPbIM YIJIOM ¢ K TOPHU30HTY. MOIIHOCTS,
pasBMBaeMas TPAaKTOPOM, Bbluuc/sgeTcs o ¢popmyae N = FUcos . Haiigure, py Kakom

kH- M
yrJie oB rpajiycax) 3Ta MOIIHOCTE OyeT paBHa 60 KBT (kKBr— 310 C ).

8. (2 6anna) MaTepuaibHas TOUKA JBUKETCS ITPSMOJIMHEIHO 110 3aKoHy X(t)=t>-13t+23
(rme x — pacCTosiHWe OT TOUKM OTCUeTa B MeTpax, { — BpeMs B CEeKyH/aX, U3MEPEHHOe C
HayaJsia IBW>KeHs1). B Kakoit MOMeHT BpeMeHH (B CeKyH/IaX) ee CKOPOCTh Oblia paBHa 3 M/c?

JonoHuTe/IbHAaA YacTh

IlIpu ebinosHeHuu 3adaHus 9 3anuwiume Xx00, O000CHOGAHUe pewleHusl U
nosiyuyeHHbIl omeen.

9. (3 6anna) Pa36uTh 1IBETHUK TPSIMOYTObHON (DOPMBI (OTHOIIIEHHE CTOPOH 2:3) Ha
yaCTM  pa3/IMuyHOM  [UIOIIQJW.  YKaKWUTe  pasHbIM  LIBETOM  [apasuiebHble,
nepreHIUKY/IsipHble, CKpeLlMBaloIIUecs: OTpe3Ku. PaccuMTaTh KOJIMUECTBO Ca)XKeHLeB
L[BETOB MJi1 Kakgoro cektopa. O¢opMUTb cxemy I[BeTHHKA (MOXXHO WCII0/Ib30BaTh
KoMmnbloTep). Hanpumep,

JTA/IOHLI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3a/|JaHusA
OTtBeT A I I b 5 - 60 8 -
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5. (DOH[[ OL€HOYHbIX CPpeACTB /1A IIpOME)KYTO‘—IHOﬁ aTTeCTallun (BKBEIMEH)

Ha BbITIO/THEHWE TTHChMEHHOW 3K3aMeHal[MOHHOM paboThl M0 MaTeMaTHKe fgaeTtcs 4
aCTPOHOMMYECKHX yaca (240 MUHYT).

OK3aMeHallMOHHas paboTa COCTOUT UX 2-X yacTeid: 00s13aTe/TbHOU U ZIOTIO/THATETbHOM.

OO0s13aTesibHasi UaCTh COZIEPXKUT 3aflaHWs MHUHMMA/ILHOTO 006s3aTe/TbHOTO YPOBHS,
JIOTIOJTHUTE/TbHAsE YacTh — O0Jiee CJI0XKHBIE 3a/JaHUSI.

[Tpy BBITIOJIHEHWHW 3aZlaHUKM  00s13aTeIbHOM 4YacTHh TpeOyeTcs TMpeCTaBUTh XO[
pellleHUsI ¥ yKa3aTb MO/yueHHbIN OTBeT. 3a MpaBWIbHOE BITIO/IHEHUe /IF000r0 3a/laHus 13
o0si3aTenbHOM YacTU 00yuaroluiics mosyuaeTe ouH 6as. [1py BbIMO/IHEHUM 3a[jaHUsT U3
JIOTIO/THATEeTbHON YacTW HeoOXOAUMO MOAPOOHO omucaTh XO, pellleHus U [JaTh OTBET.
[TpaBW/IbHOE BLITIOJTHEHMEe 3a[jaHUM JI0TIO/IHATETbHON UacTH OljeHuBaeTcs 3 6asiiamMu wid
1-2 6anaMu 3a YaCTUYHOe pellieHue.

Basibl, mosiydyeHHbIe 3a BCe BbITIOJIHEHHbIE 3a/laHusl, CyMMUDYIOTCS.

IITkana nepegoda 6a/1/106 8 ommemKu no namu6aA1bHOl cucmeme

Ommemka Yucno 6an108,
Heo06Xx00umMoe 0/151 No/yveHus1 Oommemku
«3» (y008.) 6-9

10-14

«4» (xopowo) (He meHee 00HO20 3a0aHus
u3 0ono/HUMeAbHOU uacmu)

bonee 14
«5» (omauuHo) (He meHee 08yx 3adaHul
u3 0ono/IHUMesbHOU uacmu)

O6pazoeameibHble pe3y/1bmambl, Nodjexcaujue npogepke (3/1eMeHMbl):
1IPG 1, IP6 2, IP6 3, [IPG 4, IP6 5, IP6 6, [IPG 7, IPG 8, IPG 9, JIPG 10, JIPG 11,

1IPG 12, JIPG 13, JIPG 14.

NPy 1, OPy 2, IPy 3, [IPy 4, IPy 5, IPy 6, [IPy 7, 1Py 8, IPy 9, [IPy 10, [Py 11,
NPy 12, [IPy 13, 1Py 14, Py 15, IPy 16, 1Py 17, [IPy 18, [IPy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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JK3amMeHAYyUOHHbIe 3a0dHUs N0 Mamemamuke
O6s3aTe1bHAsA YacTh
IIpu BbINo/THeHUM 3ailaHui 1-12 3anuinuTe X0/ pellieHUsl U Mo/IyYeHHbI! 0TBeT.
1. (1 6ann) Beramciure: 2sin(m/6)+2cos(m/3)

2. (1 6anr1) Ha pucyHke >XUPHBIMU

tn

m i

TOUYKdAMHU ITIOKd3dHO CyTOUYHO€ KOJIM4YeCTBO

—_ |
=T

0CaJIKOB, BBIMMaf@BIIMX B JyucTe ¢ 7 mo 18

mooonx
=
|

nekabps 2001 roma. Ilo  ropu3oHTamM

}
==
LT

r—
-
-l

YKa3bIBAKOTCA 4YKC/a MeCdlld, 10 BEPTHKA/IN —

L
[
™=

KO/IM4YeCTBO 0CaJKOB, BBITIABIITNX B . h i

in ¥

e

OOo kR R MKW W e R

COOTBETCTBYIOLIUN [eHb, B MWIIMMeTpax. [Is
HarJIIAHOCTH  JKUPHBbIE TOYKM HAa  PHUCYHKe
coequHeHbl uHUeH. OrnpesenuTe 10 PHUCYHKY, CKOJBLKO JHEM BbiNazaao Oojee 2
MUJJIMMETPOB 0CaJIKOB?

3. (1 6ann) Mobunbhbii TesedoH crown 16000 pybiieit. Uepes HeKOTOpoe BpeMs IieHy Ha

3Ty Moienb cHu3umm Ao 15200 py6iieit. Ha ckonbKo TIpOIieHTOB Oblyla CHYKeHa 1jeHa’?

4. (1 6ann) Ha Tapenke 16 mMpo>XKoB: 7 ¢ peiboii, 5 ¢ BapeHbeM U 4 ¢ BuiiHei. FOs
HayTra/| BbIOMpaeT o/IH MUPOKOK. HailiiuTe BepOSTHOCTb TOTO, UTO OH OKaXKeTCsI C
BUILIHEU.

=l

8 9 1o 11 1z 1z 14 15 18 17

5. (1 6ann) Hatigute 3HaueHWe BhipaykeHus log,2 + log, 32
6. (1 6aan) Haligute KOopeHb ypaBHEHUST “—REm
7. (1 6ann) Pemmte HepaBeHCTBO 2*° > 64. B OTBeT 3amuIiuTe HauMeHbILIEe
TIOJIOJKUTE/IbHOE UHMCIIO.
x42 1
8. (1 6ann) Haiigure KopeHb ypaBHeHust X 2 4
. y:Ex4—6x2+7x—1
9. (1 6ann) Haiigute npou3BogHy0 GYHKIUY B TOUKe X=0:
10. (1 6ann) liBeTHUK, 0hOpPMIIEHHBIH TI0 UHIUBUIyalbHOMY 3aKa3y, UMeeT hopMy

uuiuHApa. Beicota uBeTtHuka 35 cM, guamerp ocHoBaHus 20 cM. CKOJIBKO 3eMJU
He0OX0MMO TIPUBECTH, UTOOBI I[BETHUK OB/ 3aIl0/IHEH TIOJHOCTBIO. B OTBeT 3amuiimTe
4yKnCJI0, IeJIeHHOe Ha 7.

11. (1 6ann) Hatigure ninoiaab GUrypsl, n306pakeHHOM Ha PUCYHKe
\
\
\
4 \
12. (1 6aan) Teno gBHKETCS 10 3aKoHy S(t)=3t*+5t (M) HaiiguTe CKOpoCTh Tesa

yepe3 1c nocsie Hayasa JBUKEHUS.
Jono/HuTe/1bHAA YacTh
IIpu ebinonHeHuu 3adanuti 13-16 3anuwiume Xo0 pewleHUs1 U NO/IyYeHHbIU omeem
13. (3 6anna) Beluvcnute mioljaZib 3eM/M, OTBeJEHHOrO MoA KiayM0Oy, repumerp
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KOTOPOIr'0 OrPaHUYUBAIOT JIMHUU y=X-2X-2 U y=-X"+2. Beinonuure ueprex. OTBeT JaiiTe B
KBa/IpaTHbIX MeTpax.

14. (3 6anna) Pemmre ypaBHeHue sin’x - 2sinx=0. B oTBeT 3amuIiuuTe KOJMYECTBO
pelleHni, TIPUHaAJIeKalux NpoMexxyTKy [0; 47.]
15. (3 6anna) Hatigure 06beM MHOTOTpaHHUKA, M300pa>KeHHOT'0 Ha PUCYHKe (BCe
[ByTpaHHbIE YIJIbI [IPSIMbIE).

I 1

2

16. (3 6anna) IepBbIit cafioBo/, BhicaxkuBaeT 126 caXkeHI[eB Ha 5 yacoB ObICTpee, ueM
BTOpOW. CKOJIBKO Ca)kKeHL|EB 3a YaC BbICA)KUBAET TepBbIi CaZi0BO/], €C/IM U3BECTHO, UTO OH
3a YyaC MO>KeT BbICAZIUTh Ha 5 caXkeHI[eB 0OJIbIlle BTOPOTo?

JTa/I0OHbI OTBETOB:
Homep |1 2|3 4 (5|6 | 7| 8 9] 10 |[11]|12]|13]|14|15] 16
3a/jaHusA
Ot1Bet 2131(5/02|6|-7|1/|-10]| 7 (300|15|11| 9 | 5| 6 |13
5
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