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

JIucuuiiMHapHbie (mpeaMeTHbIe) pe3y/ibTaThl 0TPaKarT (aasee - ITP6):
— [1P61 BnaseHne MeTo/jlaMu [J0OKa3aTe/ibCTB, a/ITOPUTMaMH pellieHUs 3a/jay; yMeHue

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

— [1P62 YMeHHe oTrieprupoBaTh MOHSATHUSMU: CTeTleHb UMC/Ia, JIorapu(Mm urcia; yMeHue
BBLITIOJIHATHL BBIUMC/IEHWE 3HaueHWM U TipeoOpa30BaHMs BbIPAXKEHUM CO CTerneHsIMU U
norapudmamu, mpeobpazoBaHusi APOOHO-pal[MOHATBHBIX BbIPA)KEHUH;

— TIP63 YMeHUe OMepyUpOBaTh TOHATUSMU: paljMOHabHbIe, WppalMOHa/bHbIe,
Toka3saTe/ibHble, CTelleHHble, jorapudMuueckrie, TPUTOHOMETPHUUEeCKHe YpaBHEHUS W
HepaBeHCTBa, X CUCTEMBI;

— [IP64 YMeHUe OIepupoBaTh TOHATUSIMU: (YHKLHMs, HerpepbiBHas (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;

— [1IPG5 YMeHUe orepupoBaTh TOHATUSMU: paljiOHa/bHas (PyHKLIWs, TTOKa3aTebHast
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
[MPyrux yueOHBIX TIpeAMETOB W 3aZjau W3 peasibHOW JKM3HHW; BbIpaXKaTh (OpMyIamu
3aBUCUMOCTH MeKy Be/TMUMHAMU;

—[1P66 YMeHUe pelllaTh TeKCTOBbIE 33/]Jauk Pa3HbIX TUIIOB (B TOM UKCJIe Ha MPOLIeHTHI,
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,;

— TIP67 YMeHUe OmepupoBaTh TOHATHSIMU: 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,;



— I1P68 YMeHHe OTepUpOBaTh MOHATHUSIMU: CTyYalHbIN OIBIT U C/TyualiHoe COObITHe,
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;

— [1P69 YMeHHe orepupoBaTh MOHSATHUSMU: TOUKA, psiMasi, IJIOCKOCTb, 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;

— [IP610  YMeHMe OMepuUpOBaTb TMOHATUSIMA: MHOTOIDAaHHUK, Ce4YeHue
MHOTOTPaHHUKa, Ky0, TMapaienenuries, Tpu3Ma, NUpamMuzia, (urypa ¥ TMOBEPXHOCTh
BpallleHus, L[WIMHAD, KOHYC, Iap, cdepa, ceueHus (GUrypbl BpallleHUs], MJIOCKOCTh,
Kacarouasicsi cdepsl, UIMHAPA, KOHYCA, IJIOMIa[Ab MOBEPXHOCTU MUPAMUJbI, MPU3MBI,
KOHyCa, L[WIMHApPA, TIomaas chepbl, 06bemM KyOa, TIPSIMOYTOBHOTO Tapasuie/enuriesia,
MMpaMU/ibl, TIPU3MbI, I[UIMH/PA, KOHYCa, I11apa; yMeHHe u3o00pakaTh MHOTOTPAaHHUKUA U
TOBEPXHOCTH BpallleHus, UX CeueHUsi OT PYKH, C TIOMOILbI0 YepTeKHbIX UHCTPYMEHTOB U
3/IEKTPOHHBIX CPE/CTB; YMEHHWe paclio3HaBaThb CUMMETDUIO B TIPOCTPAHCTBE; yMeHHe
pacrno3HaBaTh MpaBU/IbHbIe MHOTOI'DAHHUKUY;

— T1P611 YMeHUe OrepupoBaTh TIOHATUSMU: ABM)KEHUe B TPOCTPAHCTBe, T000HbIe
(buryphl B IPOCTPAHCTBE; UCITO/b30BaTh OTHOIIIEHHE TIJIOIIa/iel TTIOBepPXHOCTeN U 00beMOB
1o/106HBIX (DUTYp MPH pellieHnH 3a/1ay;

— [1P6G12 YMeHUe BbIUMC/ATh TeOMeTpUUeCKre BeJIMUMHBI ([/IMHa, YroJi, MIOLajb,
00beM, TI/IoIa/ib TIOBEPXHOCTH), UCTIONb3Ys H3yUeHHbIe (JOPMYJIbI U METO/IbI;

— [IP613 YMeHHe OrnepupoBaTh MOHSITHUSIMU: TMPSIMOYTO/bHAas CUCTeMa 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;

— T1P614 YMeHue BbIOMpATh TTOAXOASIINN U3yUeHHBIM MeTO/ [/Is1 pellleHus 3a/lauH,
pacro3HaBaTh MareMaThueckue (akTbl M MaTeMaTH4yecKhe MOJEeNIU B TPUPOAHBIX M
00I1leCTBEHHBIX SIBJIEHUSIX, B UCKYCCTBe; YMeHHe TPUBOJUThL MPUMepPbl MaTeMaTUueCKUX
OTKPBITUM POCCUUCKOM ¥ MUPOBOM MaTeMaTUYeCKOW HayKH.

— [IPyl ymeHHe ONepupoBaTh TMOHATUSIMU: OMpeJe/ieHre, akCuoma, TeopeMa,
C/ie[ICTBUe, CBOMCTBO, MPU3HAK, J0Ka3aTe/bCTBO, PABHOCU/IbHBIE (DOPMYJ/IMPOBKU; YMEHUE
dopmyspoBaTh 0b6paTHOe W TIPOTHBOIIOIOXKHOE yTBEpPsKIeHUe, TIPUBOJUTh TIPUMepPhl U
KOHTPIIPUMEpBI, HKCMO0JIb30BaThb METOJ, MaTeMaTUUeCKOU HWHIAYKLUW; MPOBOJUTH

4



Jl0Ka3aTeJIbHbIe PacCy>K/IeHH s IIPY peLleHUH 3a/jay, OLIeHMBAaTh JIOTUUECKYH0 MPaBUIbHOCTh
pacCyKJeHuM;

— [IPy2 yMeHUe OIepupoBaTh MOHSITUSIMU: MHOXXECTBO, MOJAMHOXXECTBO, OrNepaLyuu
HaJi MHOXXeCTBaMM; YMEHHEe WCII0/Ib30BaTh TeOPeTUKO-MHOXKeCTBeHHbIN armapar Jjis
OTKCaHUsl peasbHbIX MPOLIECCOB U SIBJIEHUI, U TIPU peLlieHUH 3a/iay, B TOM urce u3 [1Pyrux
yueOHbIX TIPeJIMETOB;

— I1Py3 yMeHUe OrepupoBaTh MOHATUSAMU: Tpad), CBsA3HbIN rpad, AepeBo, LUK/, rpad
Ha TUJIOCKOCTH; yMeHMWe 3a/laBaTb M OIKChIBaThb Trpadbl pa3MYHBIMKA CMOCOOaMU;
WCI0/1b30BaTh rpadpl NPU pellleHny 3a7ay;

— [Py4 ymeHHe CBOOOJHO OIMEpPUpPOBATh TOHSATHSIMU: COUeTaHWe, TepecTaHOBKa,
YWUCA0 COYeTaHWM, UUC/IO T[epecTaHoBOK; OMHOM HbIOTOHA; yMeHHe TpPUMEHSTh
KOMOWHATOPHBIe (DaKThbl U PACCY’KAeHHs /ISl pellleHus 3a/1ay;

— [1Py5 yMeHHe OIepupoBaTh MOHATUSIMU: HaTypa/IbHOE YUCJIO, LieJI0e UMC/I0, OCTaTOK
M0 MOJAY/I0, paljMOHaJbHOE YMCJI0, MPpPaLMOHA/IbHOEe YMC/IO, 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;

— [1Py6 yMeHHe CBOOO/IHO OMeprupoBaTh MOHITUSIMU: CTeTleHb C Lie/IbiM TToKa3aTeseM,
KOpeHb HATypaJbHOW CTeleHH, CTeleHb C paljMOHaJbHbIM Tl0Ka3aresieM, CTeleHb C
JeCTBUTE/IbHBIM (BelLleCTBeHHBbIM) I10Ka3aTesieM, JorapyugM uucia, CUHYC, KOCUHYC U
TaHTeHC IIPOM3BO/IBHOIO YMCIa;

— [IIPy7 yMeHHe OIepupoBaTb TOHATHUSMU: TOXKAECTBO, TOXAEeCTBEHHOE
npeoOpa3oBaHue, ypaBHeHHe, HepaBeHCTBO, CHUCTeMa YypaBHEHUWM U HepaBeHCTB,
PaBHOCU/IBHOCTb ypaBHEHHMI, HEPaBeHCTB U CHUCTeM, pallMOHa/IbHble, WppaLMOHA/bHBIE,
MoKa3aTe/bHble, CTeNeHHble, JIorapu(pMUUecKre, TPUTOHOMETPHUYECKHe YpaBHEHMUS,
HepaBeHCTBA U CUCTEMbI; YMeHUe pelllaTh YpaBHeHUs], HepaBeHCTBa U CUCTEMBbI C TIOMOLLIbIO
pa3/MuYHBIX TPUEMOB; pelllaTb ypaBHEHHWs, HepPaBeHCTBA U CUCTEeMbl C TMapaMeTpoM;
MPUMEHSITb ypaBHEHHs, HePaBeHCTBa, X CUCTEMBI /1JIs1 PellleHus] MaTeMaThYecKux 3a/ay u
3aflau U3 pa3IMuUHbIX 00/1acTell HAyKW U peaibHOM >KU3HY;

— [1Py8 ymMeHHe CBOOOJHO OIMepUpOBaTh MOHATUSMU: rpapuk (yHKIMM, oOpaTHas
(GyHKLUYSA, KOMIO3ULMs (YyHKLWH, TMHeHHas QyHKLYS, KBaJlpaTU4YHasi (QyHKLUS, CTereHHast
GyHKUMSA € LeqblM  [0KasaTesieM, TPUTOHOMeTpUueckue (QYHKLUWH, oOpaTHbIe
TPUTOHOMeTpUUeCcKre (PYHKLIMH, [0Ka3aTe/bHas U Jiorapupmuueckass QyHKLMU; YyMeHUe
CTpOUTh TpayKy HYHKIIMM, BBITIOHSATH Mpeobpa3oBaHus rpadukoB GyHKI[U;

yMeHMe UCT0/1b30BaTh rpa(puku QyHKLMHM /151 N3y4YeHUs IIPOL[eCCOB U 3aBUCUMOCTeN
npy peltieHny 3ajau y3 [IPyrux yyeOHBIX MpeAMeTOB U U3 peajibHOU )KU3HU; 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;

— TIPy9 ymeHMe CBOOOJHO OIEpUpPOBaTh TOHSATUSIMU: TI0C/Ie[0BaTeTbHOCTD,
apudmMeTHyecKasi TpOrpeccusi, reoMeTpuueckasl mporpeccusi, 6eckoHeuHo YyObIBarollas
reoMeTpuyeckasi MpOrpeccusi; yMeHHe 3a/laBaTh MOC/Ie[0BaTeJIbHOCTH, B TOM YUC/e C
TOMOLLBbI0 PeKYPPEeHTHBIX (hOpMYT;

— [IPy10 yMeHUe OreprUpOoBaTh MOHSITUSIMU: HENPEPbIBHOCTb (DYHKLIMH, 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,
MIpOW3Be/IeHUs, YaCTHOIO U KOMITO3ULIMM (DYHKLIMH, HAXOJUTh ypaBHEHHe 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;

— [IPyll yMeHHe OIepupOBaThb MOHSATHUSMU: 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;

— TIPy12 ymeHue CcBOOOJHO OMepUpOBaTh MOHSATUSIMU: CpefHee apudMeThyeckoe,
Me/lMaHa, HauOosblllee W HavMeHbIllee 3HaueHWs, pa3Max, AUCIIepCHUsi, CTaHJAPTHOe
OTKJIOHEHHe /I OINWCaHWs YMC/OBBIX [IaHHBIX; YMEHHe HCC/Ie[joBaThb CTaTUCTUUECKHE
JlaHHbIe, B TOM YHC/Ie C TIPUMeHeHreM rpauuecKrx MeTOZOB U 3/IeKTPOHHBIX CPE/ICTB;
rpacdryecku Mccae0BaTh COBMeCTHbIe Hab/II0/ieH sl C TIOMOIIbIO uarpaMM pacCerBaHUs
Y IMHEMHOM perpeccuy;

— [IPy13 yMeHHe HaXOAUTb BEPOSITHOCTH COOBITHI C MCTO/b30BaHHeM IpaduyuecKux
MEeTO/IOB; TIPUMEHSITb [Jjisi pellieHus 3ajad  (OpMyJbl C/IOXKEHUSI W YMHOXXeHUsI
BepOSATHOCTeH, (HOpMysy TIOJTHOM BepOsITHOCTH, ¢dopmysy BepHysiu, KoMOWHAaTOpHBIE
¢dakTel ¥ GHOpPMYyJIbI; OLIEHWBATh BEPOSITHOCTH PealbHBIX COOLITHI; YMeHHe OreprpoBaTh
MOHATUSIMU: C/lyyaliHasi BeJIMUMHA, paclipefiejieHde BepOsITHOCTel, MareMaThyecKoe
OKUZaHUe, JWCIepPCUs W CTaHJapTHOe OTK/JIOHEeHWe C/Iy4aliHOM Be/JWYMHbI, (DYHKLUU
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pacripefie/ieHUsi W TUIOTHOCTH DPAaBHOMEDHOTO, TI0Ka3aTebHOTO W  HOPMAa/bHOTO
pacripefie/ieHui; yMeHUWe UCIO/b30BaTh CBOWCTBA W3YUYEHHBIX pacrpefiesieHuid Jist
pellieHus 3a/la4; 3HAKOMCTBO C TIOHSATUSIMU: 3aKOH OOJIBIIMX UKCesl, MeTO/bl BLIDOPOUHBIX
WCC/IeIOBaHUM; yMeHUe TIPUBOAUTL TPUMephl TMPOSIBJIeHHs] 3aKOHa OObIIMX Yucen B
MPUPOZHBIX U 00I[eCTBEHHBIX SIBJIEHUSIX;

— [IPy14 ymMeHWe CBOOOJHO OTEpHpPOBaTh TMOHSTUSMU: TOUKA, MpsiMasi, TIOCKOCTb,
TPOCTPAHCTBO, OTPE30K, JyY, TUIOCKWWA YTOJ, ABYTPAaHHBIA YToJ, TPeXTPAHHBIA YTOI,
repeceKarolecsi, TapajijefbHble W CKpelUBalol[Uecs TpsMble, TapasyieNibHOCTh U
TepreHANKYISPHOCTD MPSIMBIX U TJIOCKOCTEH, YT0J1 MeX/Y MPSIMBIMU, YTOJT MEXY MPSIMOI
M TUIOCKOCTBIO, YTOJI MeXy TUIOCKOCTSIMH; YMeHHe WCIIO0/Ib30BaTh TPH PeIleHuH 3aay
n3yuyeHHbIe (DAaKThI ¥ TEOPeMbl MJIAHUMETPUY; YMeHHe OLIeHWBAaThb pa3Mepbl OOBEKTOB B
OKpYy’KalollleM MHpe; yMeHHe OIepyupoBaTh TOHSATUSAMU: MHOTOTPAHHUK, CeuyeHue
MHOTOTPaHHUKA, TIPAaBU/IbHBIN MHOTOTPaHHUK, ITPU3Ma, MMpaMu/ia, (purypa v ToBepXHOCTD
BpalljeHUs, LWIMHAD, KOHYC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTH, CeueHUs] KOHyca U
LWIMHJPA, NapasebHble OCH UM OCHOBaHMIO, CeueHue 11apa, TVIOCKOCTb, Kacarolascst
cdeprl, LUUWIMHApPA, KOHyCa; YMeHHe CTPOUTh CeueHHWe MHOTOTPaHHHKA, W300pakaTh
MHOTOTPaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BpaIlleHUs], UX CeUeHUsl, B TOM UHCJIe C [TOMOIIbIO
3JIEKTPOHHBIX ~CPeZICTB; yMeHHe TIPUMEHSITb CBOMCTBA TeOMeTpUuUecKux Guryp,
CaMOCTOSITe/ILHO (hOPMY/IMPOBATh OTIpe/ie/ieHUs U3ydaeMbiX (DUTYD, BbIABUTATh TUITOTE3bl
O CBOMWCTBaxX W MpHU3HAKax reoMeTpuueckux (Gpuryp, 060CHOBBIBATH WX OIMPOBEPraTh HX;
yMeHHe TPOBOAUTh KiacCUPUKALI0 (GUIyp 1O pa3/MuHbIM TIPU3HAKaM, BBITIOHSATH
HeoOXOZMMbIe IOTIOTHUTE TbHbIE TIOCTPOeHHUS;

— [IPy15 yMmeHHe CBOOOJHO OIEpUpOBaTh MOHATUSMH: TIOLIALb (GUIYphl, 00BEM
¢Gurypel, BeMUYMHA YTr/a, PacCTOSIHAE OT TOYKH [0 TUIOCKOCTH, PACCTOSHHE MeXAY
NPSIMBIMH, PACCTOSTHUE MEXIY TUIOCKOCTSIMH, TUIOMAAb Chephl, TUIOab TTOBEPXHOCTH
MpaMU/Ibl, IPHU3MBI, KOHYCa, LIWIUH/PA, 00beM Ky0a, IpsIMOYTOIbHOTO Tlapasiiesenuresa,
MUpaMU/Ibl, TIPU3MbI, LUWIWHAPA, KOHYCa, 111apa; YMeHWe HaxOAWUTb OTHOIIeHHe 00HeMOB
noJ00HbIX HUTYD;

— TIPy16 yMeHWe CBOOOZHO OMEpPUPOBATH TOHSTUSMU: ABW)KEHUe, IMapasiie/bHbIH
MepeHoc, CHMMeTpUsi Ha TIJIOCKOCTM W B TIPOCTPAHCTBe, TOBOPOT, IpeobOpa3oBaHue
nof06us, mofoOHbIe PUryphI; YMeHUe paclio3HaBaTh paBHbIE U TI0/J00HBIE (DUTYDHI, B TOM
yucie B TIPUPOZie, MCKYCCTBE, apXWUTEKType; yMeHHe WCII0/Ib30BaTh reOMeTpUYecKHe
OTHOILIEHUS], HAXOJUTh TeOMeTprUUecKre BeJMUUHbI (IJIMHA, Yo, TUIoaib, 00seM) mpH
perieHun 3azau u3 [TPyrux yueOHBIX MpeIMETOB U U3 peabHOM KU3HU;

— IIPyl7 yMeHHe CBOOOJHO OMepUpOBaTh MOHATUSIMU: TPSIMOYTOJIbHAsi CHUCTeMa
KOODJWHAT, BEKTOD, KOODAWHATHI TOUKH, KOODAWHATHI BEKTOPa, CyMMa BeKTOpOB,
npou3BeJileHe BeKTOpa Ha UHCIO0, pa3/iokeHWe BeKTopa TOo 0a3ucy, CKaisipHOe
Npou3Be/ieHre, BeKTOPHOe TPOM3Be/ieHNe, YTol MeX/ly BeKTOpaMH; YMeHHe HUCI0/Ib30BaTh
BeKTOPHbIN 1 KOOPAWHATHBIN MEeTO/, [Jisl PellieHrsl reOMeTpUUYeCcKuX 3a/1ay v 3azau [TPyrux
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yueOHBIX TIpeIMETOB; OIEPUPOBAaTh TOHATUSAMM: MaTpulla 2x2 U 3X3, OmpejenuTesb
MaTpULIbl, TeOMETPUUECKHH CMBIC/T OTIPe/Ie/IATEJIS;

— [IPyl8 yMeHWe MOJe/IMpOBaTh peajlbHble CUTyallud Ha $3blKeé MaTeMaTHKU;
COCTaBJISITh BbIPAKeHUsI, YPaBHEHUs], HEPaBEeHCTBA M UX CUCTEMBI T10 YCJIOBUIO 3a/aud,
WCC/ieloBaTh  TOCTPOEHHbIE  MOJeMM C  WCIOJb30BaHWEM  amrapata — anreOpl,
VHTEpIIPeTUPOBaTh MOJIyYeHHbIM pe3y/bTaT; CTPOWTb MaTeMaTUuecKhe MOJeNd C
TIOMOIIbI0 TeOMeTPUUeCKUX TTIOHSATUM U BeJINUWH, pelllaTh CBSI3aHHbIe C HUMU NPAKTAUYeCKHe
3a/laud; COCTaB/STh BEpPOSITHOCTHYIO MOjleJib W HWHTepIIPeTUPOBAThb IOTyUYeHHbBIU
pe3y/bTaT; pellaTh NPUK/aJHble 3a7jauM CpeJCTBAMH MaTeMaTH4eCcKOro aHaau3a, B TOM
yKcJie COLMaIbHO-9KOHOMUYECKOT0 U (PU3UUeCKOro XapakTepa;

— T1Py19 yMeHHe BbIOMpPATh MOAXOAIINN MeTO, [/isi pellleHus 3a/lauk; TTOHUMaHue
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.

Ob6wue KomMnemeHyuu

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, UCMOB30BaTh 3HAHUS IO TIPABOBOW M (DMHAHCOBOM T'PaMOTHOCTU B Pa3/IMUHBIX
JKA3HEHHBIX CUTYaLUsaxX

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. ITposiBnsTh rpa)kJaHCKO-TIATPUOTUYECKYHO TO3ULIUID, [1eMOHCTPHUPOBATh
OCO3HaHHOE MOBeJleHWe Ha OCHOBE TPAAMI[MOHHBIX POCCUMCKUX AYXOBHO-HPAaBCTBEHHBIX
1[eHHOCTEe, B TOM YMCJie C y4eTOM FrapMOHHM3al[M1 MeKHALIMOHA/IbHBIX U MeXXPeJIUTHO03HBIX
OTHOILIEHUM, MPUMEHSITb CTaHapThl aHTUKOPPYML[MOHHOTO TI0BeIeHUsT

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

IIpogpeccuonanbHble KomnemeHyuu



MK 2.2. Pacripesensite pabOTHUKOB TIO pabourM MecTaM U OIpefiesisiTh UM
IPOM3BO/ICTBEHHbIE 3a/jaHUSA

MK 2.3. OueHuBaTh U obecrieunMBaTh 3KOHOMHYECKYI0 3()(PeKTUBHOCTD
IIPOM3BO/CTBEHHOIO TPOLiecca Kak B LIeJIOM, TaK U Ha OTZe/IbHbIX JTarax.

1K 3.2. Pa3pabaTtbiBaTh TeXHOIOTMYECKHE IMPOIeCChl HA PEMOHT OT/Ie/TbHBIX JeTasei
Y y3/I0B >KeJe3HOJOPOKHOI'O TOJBW)KHOIO COCTaBa B COOTBETCTBMM C HOPMAaTHMBHOU
JNIOKYMeHTaLueu.



2. ®POHI OLIEHOYHBIX CPEICTB IJIsI BXOOHOI 0 KOHTPOJISA

BxomHOM KOHTPOJIb COCTOUT H3 3aJaHWMN, YaCTUYHO B3STHIX U3
oTKpuITOrO 6aHKa OI'D u BITP mo maTeMaTuke. Ha BEIIOJTHEHIE 3aaHuM
BXOOHOTO KOHTPOJIA maeTcsa 1 akageMudeCcKuu 4ac (45 MUHYT).

BxXomHON KOHTPOJIB COCTOUT M3 2-X 4YacTeln: o00s3aTelnbHOU U
IOIIOJIHUTEJILHOM.

OOsizaTenbHass  4YaCTh  COOEPXKUT  3aJaHUS  MHHHMAJIBHOTO
00513aTEIBPHOTO YPOBHS, MOOMOJIHUTEJIbHAS 4YacTh - OoJiee CJIOXKHBIE
3aaHus.

[Tpu BRITTIOTHEHUU 3aJlaHUM TPeOyeTCs MPeaCcTaBUTh X0 PeIleHus U
yKa3aTh IIOJIy4eHHBIM OTBeT. [IpaBUJILHO BHIIIOJIHEHHOE 3afaHuWe U3
00s13aTeIbHOM YaCTHU OIeHMBAeTCsI B OOWH 0ais; ImIpaBUIbHOE
BEITIOJIHEHME 3aJaHUU JOHIOJIHUTEILHOM YaCTH OoIleHuBaeTcs 3 OayylaMu
nau 1-2 0asnnaMu 3a YaCcTUYHOE pelieHue.

barnnebl, 1olydeHHbIE€ 3a BCE BBIIIOJIHEHHEBIE 3alaHusi, CYMMUPYIOTCS.

Illkara nepeBoga 6a/I/TOB B OTMETKH 110 IISITHOA/I/T6HOH

cHcTEemMme
OrmerTKa Yuci10 6a/110B,
HeOo0XOagHMOe VIS MOy IeHHI OTMETKH
«3» (y4oB.) 7-9
«4» (xoporio) 10-12
«5» (oT/IHYHO) 13-15

Obpa30oBare/IbHbIE pe3y/IbTaThbl, MNOA/TIEeKalllHe IPOBEPKe
(3/1eMeHTHbI):

I1PG 1, IIP6 5, I1P6 6, TIPG 9, IIP6 12, IIPG 14.
[Py 1, TPy 5, [Py 7, [Py 8, [TPy 18, [TPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

JagaHHsI BXOAHOIO KOHT, POIA

O0sa3arenpHasi 9YaCTh
IIpu pemennun 3aganud 1-4 3anuiinre npaBH/IEHBIH OTBET H3
yersIpex npeaIoikKeHHBIX.
1. (1 6ann) PackpoiiTe GopMyJily COKpallleHHOTr0 YMHOXKeHus a-b?:
A) a*>-2ab+b? B) (a-b)(a+b); B) a?+2ab-b? I') (a-b)(a-b)

2. (1 6ann) [Nnomangk TpeyrolbHUKA BEIYUCIIIETCS 110 GOopMYyJIe:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
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3. (1 ©6amm) Kakoe wu3 cieoymolIudx 4YHCENl 3aKII4YeHO MexXOy

05,

yucnaMu 17 u 8

A)0,4; b)0,5; B)0,6; I') 0,7
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4. (1 6anmn) Jausl rpaduku pyHKIuM. Kakas ¢opmMyna COOTBETCTBYET
rpaduky 3):

1) 2) B 3)

ol 11 ol 1 o] 1

1 9

y==x—06 _ 2 y=-—=
A~ 20 L py=x—sxtllp X; T) y=x+5.

Ilpr BbIMO/THEHHH 3aJaHHH 5-8 3allHIIHTEe X04 PEelIeHHS H
IO/JIy9Y€eHHEBIH OTBET.

I 11
-4 —.

5. (2 6ayu1a) Beruucoute 2 S

6. (2 6amma) Pemunre ypaBHeHHe x*-7x+10=0. Ecnu ypaBHeHue
nMeeT Oojlee OOHOTO KOPHSI, B OTBET 3alUIINTE MEHBIINYN U3 KOPHEMN.

7. (2 ©Oanma) Ilnmomagmp 3eMesnlb KPECThSIHCKOTO XO3SHCTBA,
OTBeeHHa II0[ II0CAaAKy KyCTapHHUKOB U IIBETHUKOB, COCTABJISIET 24 ra n
pacripegereHa MeXOy HHUMHU B OTHoOIIeHHU 5:3. CKOJIBKO T'eKTapoB
3aHUMAIOT LIBETHUKU?

8. (2 ©6amnna) Bricora BH mnapannenorpamma ABCD pgenut ero
ctropoHy AD Ha otpe3ku AH=2 wu HD=32. [luaroHanb
rapa’sserorpaMmma BD paBHa 40. Hauigute IIo1angb
rapajaenorpaMma.

IHHonmoJaHUTEeIbHAasI YaCTh

Ilpo BeIO/THeHHH 3ajJaHHS 9 3alHIITHTE X014, 000CHOBaHHEe
PeIlleHHsI H Mo/Iy9eHHBIH OTBET.

9. (3 6anna) PriO0JIOB IIPOMJILII Ha JIOOKE OT IIPUCTaHU HEKOTOPOoe
PacCTOSTHHE BBEPX 110 TEYEHUI0 PeKH, 3aTeM OPOCHII IKOPh, 2 Yaca JIOBUJI
pBHIOY U BepHYJICS 00paTHO Yepe3 5 YacoB OT Havajla myTelrecTBus. Ha
KaKOe PAacCTOsSHHE OT MPHUCTAHU OH OTIIJILINI, €CJIM CKOPOCTh TEeUYEeHUs
PeKHu paBHa 2 KM/4, a COOCTBEeHHAasi CKOPOCTD JIOOKH 6 KM/4?

9Ta/IOHBI OTBETOB:

'Home | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |




3adaH
Husi

OTrBeT

2,7

816
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3. ®OH]] OLIEHOYHBIX CPEACTB OJIs1 TEKYyIIero KOHTPOoIsi

TekyIuii KOHTPOJIb IPOBOASITCS BO BPEMS ayOUTOPHBIX 3aHSITHUU I10
MaTeMaTHKe B COOTBETCTBUM C YUeOHBIM IJIaHOM M pabodeli IporpaMMEbl
O]ll «MaTtemaTuKa» I10 BCEM pa3gesiaM mporpaMmbl. TeKyIIni KOHTPOJIb
COCTOUT K3 [OBYX YaCTeU: TEOPETUYECKOU U MpaKTUu4deCKou. IIpu sTom
oOyyJarouirecs mojay4dalT JBE OTMETKHU.

TeopeTnyeckass dYaCThb MPOXOOUT B (QOpMe YCTHBIX OTBETOB:
oOyyYarolirecs BHITATUBAIOT IISITh KAPTOYEK C BOIIPOCaMH, OAlOT MOIHBIN
OTBET (CO COMCKOM BOIIPOCOB OOydYalolluecss 3HaKOMSTCS B Hadale
U3y4yeHUs pa3zera).

Illkaira mepeBoga 0a/I/T1OB B OTMETKH 110 MATHOA/I/TbHOH
cHcreme

OrMmeTKa Ko/stmdyecTrBO BEepHBIX OTBETOB Ha
TeopeTH4IecCKHe BOIpPOChI

«3» (ygoB.) 3
«4» (xoporio) 4
«5» (orTiIHYHO) 5

3agaHus IIPaAKTUYECKOW 4YacTH (KOHTPOJIbHBIE PaObOThI) YaCTHUYUYHO
B3STHI U3 OTKPBHITOr0o OaHka EI'D u BITP mo matemaTuke.

Ha BRINONMTHEHMWE KOHTPOJILHOM PabOTHI MO MaTeMaTukKe maercs 1
aKaeMU4YeCKUu yac (45 MUHYT).

KoHTponbHasi paboTa COCTOUT HUX 2-X 4YacTeil. B 1epBoil 4acTu
IpeqjiaraeTCs BBIIIOHUTH 4 3aaHUs - BEIOpaTh IIPaBUIIbHBIA OTBET U3
YyeThIpeX IIPeaIoKeHHbIX. BO BTOPOU YacTu IIpeajaraeTcs BhIIOIHUTE 6
3aJaHu’ - OQOPMUTE XOM PEIleHUsI U 3allicaTh ITIOJTYYEeHHEIN OTBET.

3a T1mpaBUJIbHOE BHIIOJIHEHHWE JI000T0 3amdaHusl IIePBOM YacCTH
oOyJarouuiicss Moay4daeT oOOuH Oarnna. IIpaBuilbHOE BHIIIOJTHEHUHE
3aJlaHUN BTOPOM YaCTH OIleHHBaeTcs 2 OaymaMu unau 1 OayioM 3a
YaCTUYHOE pellIeHue.

Bannel, monydeHHBIE 3a BCE BHIIIOJITHEHHBIE 3aJaHUs, CYMMUPYIOTCH.

Illkata nepeBoga 0a/I/TOB B OTMETKH 110 IISITHOA/I/T6EHOH

cHcTeMme
OrmerkKa Yrci10o 6a/1/1os,
Heoo0xoqumMoe JIIsT MOIyIeHHSI OTMEeTKH
«3» (ygoB.) 8-10
«4» (xoporio) 11-13
«5» (oT/IHYHO) 14-16
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3.1 IIpsampbile H IJIOCKOCTH B IIPOCTPaHCTBe

Obpa30BarejibHbIEe pe3y/IbTarbl, MNOA/IEeKalllHeé M[POBEpPKe
(3/71eMeHTHBI):

ITP6 1, ITP6 9, ITP6 11, TIP6 12, I1PG 14.

[1Py 1, I1Py 14, TIPy 15, IIPy 16, I[1Py 18, ITPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[IK ...

T THYEeCKHe BOIl bl:

1 Cohopmynupyute TeopeMmy ITudaropa.

2. TlepeuucnuTe OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3 [TepeducnuTte CriocoObl 3afaHus MJIOCKOCTH.

4. Tlpomomxurte teopemy: «Ecnm omHa M3 OBYX MMapalljieIbHBIX
IIPSMBIX IEePIEHOUKYJIIpHA IIJIOCKOCTH, TO...».

5. Ilpopmomnxurte TeopeMy: «EcCu OgBe Iapa’siiesibHbIe IIJIOCKOCTHU
IiepecekarnTCsa TpeTbeu, TO...».

6. CdopmynupylTe onpeneneHne OBYyrpaHoro yria.

7. CdopmynupyuTe onpeneneHne TpeXrpaHoro yria.

8. PackpouTe NMOHATUE «YT'OJI MEXKAY IPSAMBIMU».

9. [IlepeuuncnuTe B3aMMHOE pPAaCIIOJIOKEHUE MOBYX IIPAMBEIX B
IIPOCTPAHCTBE

10. Kakue MIpsiMbIE Ha3bIBalTCH rapajijieIbHbBIMU B
IIPOCTPaHCTBE?

11. Kaxkue mnpsiMble Ha3bIBAIOTCS CKPEIUBAIOIINMUCS B
IIPOCTPAaHCTBE?

12. Kakwue npsiMble Ha3bIBAIOTCS NEPIIEHOUKYIIPHBIMU B
IIPOCTPaHCTBE?

13. IlepeuuncnuTe B3aMHOE PACIIOIOXKEeHNE IPSIMOM U IIJIOCKOCTH
B IPOCTPaHCTBE.

14. PackpouTe IMOHATHE «yr'0JI MEXIOYy IPSIMOUN U IIJIOCKOCTBIO».

15. PackpoiTte TIOHSATHUE «Iapa’ieibHOCTD IIPSAMOU u
IIJIOCKOCTU».

16. PackpouTe NMOHATHE «IE€PHEHOUKYIIPHOCTh IPSAMOU U
IIJIOCKOCTH».

17. TlepeuuncnuTe B3aUMHOE PaCIOJIOKEHUE OBYX IIJIOCKOCTEN B
IIPOCTPAHCTBE.

18. PackpouTe MOHATHE «YTOJI MEXKOY IIJIOCKOCTSMU».

19. PackpouTe NOHSATHE «IapaljIeJIbHOCTh IIJIOCKOCTEM .

20. PackpouTe MOHATHE «IIEPIEHOUKYIAPHOCTD IIJIOCKOCTEW ».

21. Kak HalTu pacCTOSHUE OT TOYKHU OO0 IIPSIMOU?
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22. Kak HalTu pacCTOSSHUE MeXKOy NPAMBIMU?

23. Kak HauTu pacCTOsTHHE MEeXKAY MJIOCKOCTSIMU?

24. Tlpopmomnxwurte omnpeneneHue: «IleprneHOUKysp - 3TO...».

25. TIpopmomnxute omnpeneneHue: «HakJIoOHHaA - 3TO...».

26. IIpopmomnxute onpepnesieHue: «I[Ipoeknyss HaKJIOHHOU - 3TO...».

27. llepeuuncnuTe CBOUCTBA IIapajljielIbHOIO IPOEKTUPOBAHUSA.

28. IlpuBegute npuMepbl CHMMETPUMN Ha IJIOCKOCTHU B IIPUPOJE,
UCKYCCTBE, apXUTEKType.

29. TIlpuBeguTe IpUMepbl CUMMETPUM B IIPOCTPAHCTBE B
IIPUPOE, UCKYCCTBE, apXUTEKTYPE.

30. B ueMm oT/IMuYuVe NOHATHE «OBUXKEHUE» OT IOHATUA
«IIOBOPOT»?

KoHT bLHasA T X |
sA3aTeIbHasd YacCTh
Ilpm perrernn 3agagud 1-4 3amHIIHTe IPaBH/TEHBIH OTBET H3

yerrIpex npearokeHHBIX.

1. (1 6ann) PacmmdpyliTe KpaTKyIo 3allCh: ac f.

A) TOYKa a NpUHAOJIEKUT IIJIOCKOCTH f; B) TO4YKa a IMpUHAOJIEeXUT
npsaMou B; B) mpsMas a IIpPUHAOJIEXUT IIJIOCKOCTH fB; I') mpsMas a
IIepeceKaeT IIJIOCKOCTE f3.

2. (1 6ann) INpsameie AB u CII ckpemiuBaioTcsi. Kakoe paciionoxeHue
nMmeroT npsameie AC u BII?

A) mapannenvHBIEe; B) nepneHOuKynsapHbe; B) ckpeiquBaioTcs; I7)
IepeceKarTCs.

3. (1 6amnmn) IInockoctu o u B uMeloT 1 o0IIyI0 TOUKY. KaKoBO Ux
B3aMMHOE pacIIoIoXKeHue?

A) napannenvHbl; B) nmepecekarmTcs 1mo npsMmou; B) cosmapgaroT; I)
CKpelInBalTCs.

4. (1 6ann) Ecnu mnpsiMasi, ITpoBedeHHAs Ha IIJIOCKOCTHU 4Yepe3
OCHOBaHMVE HAKJIOHHOU, IIEPIEHOUKYJIIPHA ee IIPOEKIUU, TO OHa...

A) meprieHOUKYJIsIpHA U caMOU HaKJIOHHOW; b) mmaparsenbHa ¥ caMOu
HaKJIOHHOU; B) ckpelnyBaeTcsd C HaKJIOHHOU; [') mepneHOuUKyJsspHa
OCHOBAHHIO HAKJIOHHOMH.

IIpr BbIMO/THEHHH 3agaHHH 5-8 3allHIIHTEe X04 PElIeHHs H
IO/ TyYeHHBIH OTBeT.

5. (2 6amnna) Yepes KoHIE oTpe3Ka AB u ero cepenuny M nmpoBeneHb
rapajiiefibHbie IIPsIMbIe, IIepeceKamwllnrue HEKOTOPYH IIJIOCKOCTh B
TOuKax A;, B; u M;. Haugute gnuny orpe3dka MM;, eciiu oTpe30oK AB He
repeceKaeT MJI0CKOCTh U eciid AA;=6,8cm, BB;=7,4cMm.
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6. (2 6anmna) IIpsameie AC, AB u A]l momapHO HepHneHOUKYJISPHHL.

Hannoute orpe3ok CII, ecnu AB=5 cMm, BC=13 cMm, AIl=9 cMm.

7. (2 6amna) M3 TOYKH K IIJIOCKOCTH IIPOBeieHBl [Be HaKJIOHHBIE.
HaiiguTe OiIuHBL O0IIEro MepHneHOuKyJysapa, eClIy IPOeKIINM HaKIOHHBIX

OTHOCATCSA KakK 2:3 U IJIMHBI HAKJIOHHBIX PaBHHL 23 CM U 33 CM.

8. (2 6anmna) Haueptuts Ky0 ABCIOA;B:C1I;. ITocTpouthk TOuKy Ke
AB, Touky M e [111:C, otpe3ok PE € A;B.1C;.

,HQHQZIHI/ITQZILHQH 9a4CTb

Ilpu BeInmo/THEeHHH 3aJaHHS 9 3allHIIHTE X0d, 000CHOBaHHEe

PeIlleHHsT H MOIy9eHHBIH OTBET.

9. (3 6anma) Pa3buTes BEeTHUK Kpyriou ¢popmbel (R=2 M) Ha 4acTu
pa3nuyHOM Iomianu. PaccumTaTh KOJIMYECTBO CaXXEHIIEB IIBETOB IS

Kaxkpgoro cekropa. OdbopMuTtsh cxemy BeTHHKa. Hanpumep:

9Ta/IOHBI OTBETOB:

E _.f;"- =

Howme 1 2 5 (§)
| Y

3aJaH

Husi

OTBeT B B 7,1 15
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3.2 KoopauHaTbl H BEKTOPbI

Obpa30BarejibHbIEe pe3y/IbTarbl, MNOA/IEeKalllHeé M[POBEpPKe
(3/71eMeHTHBI):

ITP6 1, ITP6 9, ITP6 11, TIP6 12, I1PG 13.

[1Py 1, I1Py 14, IIPy 15, IIPy 16, IIPy 17, TIPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[IK ....

Te THYEeCKHe BOII bI:

1. M3 4ero coCToOUT NPSAMOYTOJIbHAsA CUCTEeMa KOOpAWHAaT B
IIPOCTPAaHCTBE?

2. Ecnm ToOYKa eXWT B MJIIOCKOCTU Xy, KaKasd KOOpAWHaTa y Hee
HyJieBas?

3. IIpuBegute nmpumep KOOpPOUHAT TOYKMU A, KOTOpas JIEXKUT Ha
OCH Z.

4 PackpouTe MOHSATHE «BEKTOP».

5 Kak HauTu KOOpOUHATHI BeKTOpa?

6. Ilepeuuncnure u paCKpouTe IIpaBUjia CJIOKEHUSI BEKTOPOB.

7 Kakve BEeKTOPHI Ha3bIBAIOTCS KOIJIMHEAPHBIMU?

8 Kakue BEKTOPHI Ha3bIBAIOTCA MEPIEHOUKYIAPHBIMU ?

9 YeMy paBHO CKaJIIpHOE IIPOU3BEAEHNE BEKTOPOB?

10. Kak HauTu BEKTOPHOE IIPOU3BEeJeHUEe BEKTOPOB?

11. Yewmy paBeH yroji Mexnay BeKTopamu?

12. IlpuBenuTe npuMep MaTPULIBI 2 X 2.

13. IlpuBenuTe npuMep MaTPULBL 3 X 3.

KoHT bHasA T 0

si3aTeabHasl YacTh
IIpu pemrennn 3aganud 1-4 3anmHinure NpaBH/IBHBIH OTBET H3

yersIpex MnpeaiIoKeHHbBIX.

1. (1 6ann) HDausl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), I1(0,0,2).
Kakuve 13 HUX J1exXaT Ha KOOpOUHATHOU IIpsaMou Oy?

A)A; B)B; B)C; T') 1.

2. (1 6ann) Kakue u3 Bekrtopos a(l,0,-1), c(1/3,2/3,-2/3), B(1,1,1),
p(0,0,-2) IBASIOTCSA € TUHUYHBIMU?

A) a; B) ¢c; B) B; I') p.

3. (1 6ann) Kakue u3 BekTopos a(l,2,-3), c(3,6,-6), B(2,4,-6)
KOJIJIMHEeapHKI?

A) a, B; B) ¢, B; B) a, ¢c; I') KonnmuHeapHBIX BEKTOPOB HET.
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4. (1 6ann) ODansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoi
KaKoro oTpe3ka sBnsgeTcs Touka M(0,3,4)?
A) AB; B) BC; B) AC; T') CB.

IIpr BbBIMO/THEHHH 3aJaHHH 5-8 3allHIIHTEe X04 PEelIeHHS H
MO/Iy9YeHHBIH OTBeT.

5. (2 6amna) [ausl BeKTOpHI a(-6,0,8) , B(-3,2,-6). HaliguTe cKansipHOe
ITpou3BeIeHNe BEKTOPOB.

6. (2 6anna) Ilpu Kakux 3HAUYEHUSIX I7 BEKTOPH a¢ (4,m2), é(1,2,m)
MIePOEeHONKYISIPHBI? )

7. (2 6anmna) Oansl BeKTOpPH a(-6,0,8), B(-3,2,-6). HalimuTe KOoCuUHYC
yrjia MexXOy BeKTOpPaMHu.

8. (2 Oammna) [okaxure, 4yTo 4YeThIpeéxyronbHUK ABC]I sBnsieTcs
poMOOM, eCIIH:

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

EQHQJIHHTQJ!LHQH 9aCTb

Ilpu BpINO/THEHHH 3aJaHHsI 9 3allHIIHTE X0, 000CHOBaHHE
PeIllleHHsI H MO/Iy9eHHBIH OTBET.

9. (3 Oamma) Maker KiIyMObl MHOpeAcCTaBjIeH Ha KOOPOWHATHOM
IUIOCKOCTU. HalimuTe 1ioiiagb KiyMOBI (4eThIpexXyrolbHUKA), BEPIINHEL
KOTODOTO MMEIOT KOOPAUHATEI (8;0), (10;8), (2;10), (0;2).

3TaJI0OHBI OTBETOB:

Home 1 2 3 4 5 6 7 38 9
p

3adaH

ust

OTBeT B B A B -30 -1 -3/7 - 68
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3.3 OCHOBbI TPDHIOHOMETPHH. TpHroHOMeTpHYeCcKHe
QyaKIIHH

Obpa3oBare/IbHbIE pe3y/jIbTarbl, MNOqICXKalllHe IIPOBEPKe
(3/1eMeHTHBI):

ITP6 1, TTP6 3, I1PG 5, ITPG 14.

IIPy 1, IIPy 6, I[TPy 7, IIPy 8, IIPy 18, 1Py 19.

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

IIK ...

Te THYECKHe BOoll bl:

1. Yewmy paBeH yrojl B OOVH paguaH?

2. B Kakux 4eTBEPTSAX TPUTOHOMETPUUECKOTO Kpyra (QyHKIUA
y=SinxX MIpUHUMAaET II0JI0XKUTEeJIbHbIe 3HaYeHUT?

3. B Kakux 4eTBepPTSAX TPUTOHOMETPUUYECKOTO KPpyra QyHKIINSA Y=
COSX IIPUHMMAaET OTpUllaTeIbHble 3HAUYEHUS?

4. Ilpopomnxkure omnpepnernieHue: « CHHyC OCTPOIO yrja - 3TO...».

5. IIpopmomnxurte onpenenenue: «KOCUHYC OCTPOTO yria -

6. IIpomomxurte ornpenesieHue: «TaHTeHC OCTPOTO yriia - 3TO...».

7. CdopMynupyuTe OCHOBHOE TPUTOHOMETPHUYECKOE TOXKOECTBO.

8. Yemy paBHO npousBeneHue tgx*ctgx?

9. Yewmy pasBeH sin(2x)? ChopMynIupyuUTe IPaBUIO BEIYHUCIEHHUS.

10. Yemy paBeH co0s(2x)? ChopmMynupyliTe IpaBUIO BEIYUCIIECHUS.

11. TlepeuumcnuTe TPUTOHOMETPUUYECKUE PYHKIINH, YKAKUTE UX
IIEPUOMOHI.

12. Yemy paBeH mepuoq GyHKINU y=c0s(4x)?

13. ewmy paBeH nepuon GyHKIUU Y=co0s(x/4)?

14. Omnpepenute o61acTh 3HaYeHUsT GYHKIIUU Y=3C0S(5x)?

15. Tlepeuucnure CIOCOOBI pelleHHs TPUTOHOMETPUUYECKUX

YpPaBHEHUHU.

16. PackpoiTte aJIrOpuUTM pelieHus OOHOPOOHBIX
TPUTOHOMETPUYECKUX YPaBHEHUY IEPBOT0 IIOPSAAKa.

17. PackpoiuTte aJIrOPUTM peleHus OOHOPOIOHEIX

TPUTOHOMETPUUYECKUX YPaBHEHUNW BTOPOTO MOPSAIKaA.

KoHT bLHasA T o4
A3aTeIbHasi YacCTh
IIpr pemremnn 3agaHud 1-4 3amHIlIHTe HIPaBH/IBHBIH OTBET H3

geTrhbIpex npeagiros2KeHHbBIX.
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1. (1 6amn) B A ABC sinc=%. Kakasi U3 CTOPOH SABISETCS

rurnorenysou A ABC?
A) AB; B) AC; B) BC; T') CB.

2. (1 6anm) YrioMm Kakoi 4eTBepTH sABseTcs yrona a=400°7?

A)I; B) II; B) IIL; T') IV.
3. (1 6ann) Kakue u3 QyHKUUN SABAAIOTCS YETHBIMU?
A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6ann) Kakue u3 yucesn sIBISIOTCSI KOPHEM YPaBHEHUS COS X =

17
2

.
A)X—6,

b)) x=

s
3 7

; Byx=75; I)x=

27

3 .

Ilpr BeIMO/THeHHH 3aJaHHH 5-8 3allHIIHTEe X04 PElIeHHS H
IOTyIeHHEIH OTBeT.

5. (2 6amnmna) Beruuciaure: sin % + cos
6. (2 0amna)

4arcsin(-

V2

2

T

2

V2

HaupguTe 3HaueHUe BhIpaxKeHuda 4arccos—- -

2

7. (2 6ayuta) JokaxuTe TozxKOecTBo: 2sin(m/2+a) + cos(m - o)=

COS«.

8. (2 6amna) PemmuTte ypaBHeHue: sin® X - 4 sin x + 3 =0.

,HQIIQZLHI/ITQZLLHQH 9aCTb

Ilpu BpIO/THEHHH 3aJaHHsI 9 3alHIIHTE X0, 000CHOBaHHE

DPeIlleHHsT H MOIy9eHHBIH OTBET.
9. (3 6banna) Pemute cucteMy ypaBHEHUN:

9Ta/IOHBI OTBETOB:

xty=n

sin x+ sin y=2.

Howme 1 2 5 6 8 9
p
3aJaH
17 8: |
(
OrBer | b A 1 211 %Qm T g T
, 2 2
ne Z ne Z
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3.4 Ilpou3BogHAasT (DyHKIIHH, ee IIPHMEeHEeHHEe

Obpa30BarejibHbIEe pe3y/IbTarbl, MNOA/IEeKalllHeé M[POBEpPKe
(3/71eMeHTHBI):
ITP6 1, ITPOG 4, TTP6 6, TTP6 14.
IIPy 1, I1Py 6, I1Py 7, I1Py 8, TPy 9, IIPy 10, 1Py 11, I[TPy 18, I[TPy
19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
TeopeTuuyecKue BOIIPOCHI:
1. TIIpomonxkurte omnpepernenue: «IlociemoBaTelIbHOCTh — 3TO...».
2. IlpuBepgute npuMep apu@MeTUYECKOU IIPOTrPECCHUM.
3. [IIpuBegute nmpumMep reoOMeTPUYECKOU IIPOTrPECCHUH.
4. TlpuBenure IIPUMeED OECKOHEYHO yOBIBaIOIEn
reoMeTPUYECKOU IIPOrPECCUMN.
5. Ilpomomnxure onpenenenue: «IIpou3BogHas — 3TO...».
6. PackpouiTe reoMeTPHUYECKHUU CMBICII IIPONU3BOOHOM.
7. IIpomomnxurte ompeneneHue: «KacarenbHasa — 3TO...».
8. PackpoiiTe Gpu3ndecKuii CMBICJI IPOU3BOTHOM.
9. Ilepeuucnure mpaBuia BEIYKUCIIEHUS IIPOU3BOOHBIX.
10. Yemy paBHa IIPOMU3BOAHAS CTENEeHHOU QPYHKIIMHU?
11. Yemy paBHa Npou3BOOHAas IIPOU3BEOEHU?
12. Yemy paBHa Npou3BOOHASA YaCTHOrO?
13. Yemy paBHa NpOMU3BOOHAS CIIOKHOU (QYHKIIUU?
14. CdopmynupyuTe Opu3HaK Bo3pacTaHUuS QYHKIINN.
15. CdopmynupyiiTe npu3HaK yOLIBaHUS QYHKIINH.
16. CdopmynupyuTe Opu3HaK TOYKH MaKCuMyMa (QPyHKIIUMN.
17. CdopmynupyuTe Npu3HaK TOYKU MUHUMyMa QPYHKIUA.
18. CocTaBbTe anropuTM pelieHuss 3agad Ha HaX0XOeHUusS
HauOOJILIIIETO U HAUMEHBIIIEro 3HaUYeHUsI QYHKIIUU Ha OTPe3Ke”?
19. CocTaBbTe aJIrOpUTM HCCIEOOBaHHUS U IIOCTPOEHUS rpaduka
(YyHKIIMU C TOMOIIBIO TPOU3BOOHOM.
20. Kak HauTu BEePTUKAIbHYIO aCUMNOTOTY rpaduka QyHKINMN?

KoHT bHasl Ta No
si3aTeJIbHasA 9YaCTh
IIpu pemremnn 3agaHud 1-4 3anmHinure NpaBH/IBHBIH OTBET H3
yeThIPex MnpenroiKeHHbIX.
1. (1 6ann) Yemy paBHa Npou3BOgHAsS GYHKIIUH yY=COS*X?
A)y'=-sin*x; B)y'=-2sin’x; B)y =-2cos xsinx; I') y'=2cos
X.
2. (1 6amnmn) IMTo kakoi u3 GOPMYII BEIUHUCIISIETCS IPOU3BOOHAS
IIPOU3BENEHUA?
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u'v-uv’

A) (u+v) '=u’+v’; B) (uv) =u’v+uv’; B) (%) e D) (f(g(x)) =f
(g(x))*g " (x).
3. (1 6amn) Pemmte ypaBHenue f'(x)=0, ecnu f(x)=3x* - 6x +4.
Bribepute OTBeT.
A)1;B)-1;B)4;T) -4.
4. (1 o6anm) Ha pucyHke wuzobOpaxeH rpa¢uKk TPOU3BOOHOU
¢dyHKUUU f(Xx), omnpenmerneHHou Ha wuHTepBane (-10;8). Haupgure

KOJINYECTBO TOUEK MaKCUMyMa (QyHKIIUU f(x) Ha oTpe3Ke [-9;6].
iy

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

Ilpr BbIMO/THEHHH 3aJaHHH 5-8 3allHIIHTEe X04 PEelIeHHS H
IO/JIy9Y€eHHEBIH OTBET.
5. (2 b6amma) MaTepuanbHass TOYKa OBUXKETCS IIPSIMOJIMHEMHO II0

saxony /) = —t*+ 617 — 41 + 5t -5 (rme x — pacCTOsIHKE OT TOYKU OTCYeTa
B MeTpax, [— BpeMs B CEeKyHOaX, U3MEePEeHHOe C Hadalla OBUXKEHUS).
HalimuTe ee CKOPOCTh (B M/C) B MOMEHT BpeMeHHu = 3 c.

6. (2 6anma) Ha pucyHke m3o0paxkéH rpaduk QyHKIHUU J = /(x) u
KacaTeJibHasi K HEeMYy B TOYKe C aOcmuccolu Xx,. Halimute 3HaueHUe
IIPOM3BOOHOU PYHKIIMHU 1(X) B TOYKE Xo.

VA

(x-2)(x+3) > 0
(x-8]
8. (2 6amma) UccnemoBath pyHkimoo f(x)=x3 - 3X U IIOCTPOUTL €é
rpaduk.

7. (2 6anna) Pemmute HepaBEeHCTBO:

IHHonmoJIHUTEeIbHAasl YaCTh
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Ilpu BeInmo/THEeHHH 3ajgaHHS 9 3alHIIHTE X0H, 000CHOBaHHEe
DPeIlleHHsT H [0/ IyYeHHBIH OTBeT.

9. (3 ©Oanma) ®upme «CapmoBom» BHIOENISAIOT YYaCTOK 3eMJIU
mnomfagbio 100 M2, TIpemnararoT YeThIpe y49acTKa pPa3HBIX Pa3MepPOB:
25x4; 20x5; 12,5x8; 10x10. Kako# y4aCTOK OmOOpPUT OUPEKTOP (MPUPMEI

«CamoBofd», y4YUTHIBAsi, YTO He0oOX0muMoO OymeT IIOCTaBUTHL 3abop 1o
[IepPUMETPY?

9Ta/IOHBI OTBETOB:

Howme 1 2 3 4 5 (§) 7 8 9
p
3agaH
Husi
OTBeT B b A B 8 1,25 (-3; - 10x1
2), (5)3; 0
+ oo
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3.5 MHOrorpaHHHKH H Te/la BpallleHHs

Obpa30BarejibHbIEe pe3y/IbTarbl, MNOA/IEeKalllHeé M[POBEpPKe
(3/1eMeHThI):

ITP6 1, ITP6 6, TTP6 9, ITP6 10, TTP6 11, T1P6 12, TTP6 14.

[Py 1, IIPy 12, 1Py 13, I1Py 14, IIPy 15, IIPy 16, IIPy 18, IIPy 19.

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

TeopeTrnuyecKue BOIIPOCHL:
1. TIpomomnxute onpepeneHue: « MHOTOrpaHHUK - 3TO...».

2. Ilpopomxure omnpepnesnenue: «IIpusma - 3T0...».

3. IIpomomxure orpenesieHue: «[IpsAMOYTOIbHBIN
rapajsjiesjiennuneq - 9To...».

4. TIpomomxkure omnpepnenenue: «Kyod - aTo...».

5. Ilpopmomnxure onpenenenue: «Ilupamuga - 9T0...».

6. CdopmynupyuTe CBOUCTBO O IIPOTHUBOJIEXKAIIUX TpPaHIX
rapa’sesjienunena.

7. CdopMynupyuTe CBOMCTBO O AMaroHalIsaX Hapajjienenunena.

8. CdopmynupynTe CBOMCTBO O [OUaroHaiM U JIMHEWHBIX
pa3Mepax IIPSIMOYTOJILHOTO ITapajienenunena.

9. Kakag npu3ma Ha3bIBaeTCs NPSAMOU?

10. Kakas mpu3Ma Ha3bIBaeTCs MPaBUIILHON?

11. PackpouTe MOHSATHE «IIpPaBUIbHAA IHpPaMUuga».

12. Yto Takoe amnodeMa IIpaBUILHOU NUPaMHUOBI?

13. B yeM oT/nMuyue IMOJIHOU IIOBEPXHOCTHU IIPU3MBI OT IIOJIHOU
ITIOBEPXHOCTHU NUPaMUIHI?

14. CdopmynupyuTte TeopeMy O BBIYKCIIEHUU OOKOBOMU
IIOBEPXHOCTHU HNPSAMOU MPUI3MHI.

15. CdopmynupylriTe TeopeMy O  BBIUHCJIEHUHM  OOKOBOU
IIOBEPXHOCTU MIPaBUJIbHOU ITHPaAMUHI.

16. Ha3zoBuTe mnpemMeTHl U3 Bamieu IIpodeCcCuOHaIbHOMU
OesITEeIbHOCTHU, KOTOPEIE UMEIOT (OPMBI MHOTOTDaHHUKOB.

17. Kakue MHOTOTPaHHUKU Ha3bIBalTCHI MIpaBUJIbHBEIMU ?
[lepeuyncnuTe IIpaBUIbHbIE MHOTOTPaHHUKHU.

18. IIpomonxkure omnpepernenue: «LIUIUHOP - 3TO...».

19. IlIpopomnxute omnpepnenenue: «<kKoHyC - 3TO...».

20. TIpopmomxute omnpeneeHue: «YCe4YeHHBIU KOHYC — 3TO...».

21. TIpomomnxurte ompenenenue: «Illap - 3T0...».

22. YTo sABsAeTCS BEICOTOM YCEUYEHHOI0 KOHyca?

23. YTo dgBiseTCd OCEeBBIM CeYeHHeM LUJIUHOpa, KOHYCa,
YyCEe4YeHHOro KOHYyca, I1apa?

24. TlepeuuncnuTte eOUHUIIE U3MEPEHUS IJIOIAON, oObeMa.
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25. YeMmy paBHO OTHOIIEHUE IIJIOIIAfIe¥ MOBEPXHOCTEM ITOI00HBIX
¢uryp B npocTtpaHcTBe?

26. YeMy paBHO OTHOIIEHHME OOBEMOB IOOOOHLIX QUIYP B
IIPOCTPaHCTBE?

27. HazoBuTte mnOpegMeThl U3  Balled MIpPodeCcCUuOoHaIbHOU
OesiTeJIbHOCTH, KOTOPhIe UMEIT (POPMEI TENI BpallleHUS.

Konut bHAS T 0
A3aTe/IbHasA YaCTh
Ilpu perremnn 3amadHud 1-4 3amHIIHTE NpPaBH/IBHBIH OTBET H3

geThbIpex npeaqirosKeHHBIX.

1. (1 ©Oamm) B Kakux eOWHHUIIAX M3MEPSeTcs IIJIoInaab
IIOBEPXHOCTH MHOTOTPaHHUKA?

A) B rpapycax; Bb) B MetTpax; B) B KBagpaTHbBIX MeTpax; [) B
OBYTPaHHBIX I'Pagycax.

2. (1 6amm) IMnomragbk OOKOBOM ITOBEPXHOCTU ITPU3MEI BHIUUCIISIETCS
1o popmyie:

A) S = S60K + 2 SOCH-; B) SGOK =POCH*H; B) S = B60K + S SOCH; F) S6ok
=2Poc*H.

3. (1 6ann) YTo ABISAETCS OCEBHIM CEYEHHEM YCEUYEHHOTI 0 KOHYyca?

A) paBHOOEOpPEHHBIN TPEYrojbHUK; b) paBHOOeOpeHHas Tpamelus;
B) npsamoyronbHUK; [') IpssMoOyrojibHas Tpalenus.
4. (1 ©6anm) Kakass d¢urypa mnonydaeTcs TOpPH BpalleHUU

IIPSMOYTOJIbHOTO TPEYTOJIbHUKa BOKPYT OJHOTO U3 CBOUX KaTETOB?
A) xouyc; B) yceuenHblli KOHYyC; B) mnumpamupa; I') ycedyeHHas
nmupaMuja.

IIpu BBIMO/THeHHH 3agaHHH 5-8 3alHIIATE X0 PEeITeHHS H
MO/ TyYeHHBIH OTBeT.

5. (2 6anna) Pebpo ocHOBaHMS NIPaBUIIbHOM TPEYTOIbHON ITMPAMUILI
3 M, anodema Om. Hauigute mnomamb OOKOBOM IIOBEPXHOCTH
T PaMUOHL.

6. (2 6anma) JuaroHanb KyOa paBHaA V/588. Hannoute ero ooneM.

7. (2 6anmna) IIpAMOyTrONbHUK CO CTOPOHaMu 8CM U 3CM BpalllaeTCs
BOKPYT OoJibIle cTopoHbl. HalimuTe o0beM, maoiianyu O0KOBOM U ITOJTHOM
IIOBEPXHOCTEU IOJIYy4EHHOTO Tela.

8. (2 ©Oanma) BHYNUCIUTL TIOBEPXHOCTh KPOHBI KyCTapHUKA,
nMerIlero ¢opmy mapa paguyca 0,5 M. B oTBeT 3amuiliuTe 4YUCIIO,
OeleHHOoe Ha 7.

[JononHuTEIbHAA YaCTh

Ilpy BpIITO/THEHHH 3agaHHSA 9 3amHIIHTE X0, 000CHOBaHHEe

PeIllleHHsT H MOo/Iy9eHHBIH OTBET.
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9.

pacueTsl (IJomiaab, 00beM, KOJIMYEeCTBO M BUIOLI CaKeHIIEB).
IIpenmosiaraeMbie MOOENN KIyMO:

(3 ©Oamma)

Co3gaTts

9Ta/IOHBI OTBETOB:

MOMeNnb KIIYMOHI,

umeronien QGopmy
KOMOMHHPOBAHHOTO T€OMETPHUYECKOT0 TeJjla, BREIIIOJIHUTH HEOOXOOUMBbIEe

Home 1 2 3 4 5 6 7

| Y

3aJaH

us

OTBeT B b b A 27 2744 | 72 1;
48 11;
04 11
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3.6 IlepBooOpa3Hasi QyHKIHH, e€e IPHMEHEeHHEe

Obpa30oBarejibHbIEe pe3y/IbTarbl, MNOA/IeKalllHe I[pPOBEpPKe
(3/1eMeHTBbI):

ITP6 1, ITPOG 4, TTP6 6, TTP6 14.

[IPy 1, I1Py 6, IIPy 7, ITIPy 8, I[TPy 9, IIPy 10, 1Py 11, I[TPy 18, I[TPy
19.

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

TeopeTHyecKHue BOIIPOCHI:
1. TIpomomxute onpepgenenue: «OyHKIUA F(X) Ha3bIBaeTCHd ...».

2. Packpoute reoMeTpUYeCcKuu CMBICJI OIIpenesIeHHOT 0
WHTerpaia.

3. IIpomomnxkute omnpepeneHue: «KpuBOIMHENWHas Tpamnenus -
3TO...».

4. Cdhopmynupyite hopmyny HbioToHa-JIenOHMIIa.

5. B ueM 3akmo4YaeTcs oOIIUM BU BCEX II€PBOOOPA3HEIX?

6. IlepeuuncnuTe npaBujia BEIYUCIIEHUS UHTETPAJIOB.

KoHT bHas T 07
sA3aTeJbHasA YacCTh

Ilpu pemrennn 3aganud 1-4 3anmHinure NpaBH/IBHBIH OTBET H3
yersIpex npenI0keHHBIX.

1. (1 6amn) Ons kKakor wu3 ¢yHKmuM ¢Qyarmms F((x)=x3-3x*+1
SIBJISIETCSI IIepBOOOPa3HOM?

A) f(x)=3(x2%-2); B) f(x)=3x(x%-2); B) f(x)=3x%-6x+1; I') f(x)=3%x2-6X.

2. (1 6amn) Jana ¢yakmusa f(x)= 3x*+1. Yemy paBHa F(1)

A)2; B) 4; B) 6; T 15.

3. (1 6ammr) O6mmit BU Bcex IepBoooOpa3HbixX o 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 6ann) BeruucauTe onpenesieHHBINM MHTerpall f xdx.

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

Ilpu BpIMO/THeHHH 3agaHHH 5-8 3amHINIHTE XO04 PeIlleHHs H
IO/ IyIeHHBIH OTBeT.

5. (2 Oamma) densierca mu F(x)=x>-3x+1 mnepBoobpas3HoO#l Ois
dyukimn f(x)=3(x*1)?

6. (2 6amnma) 3amaiiTe mepBoobOpa3uyio F(x) mna dyakimu f(x)=3x2-
2X, eCIIM U3BECTHHI KoopauHaTh Touku M (1, 4) rpaduka F(x).
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7. (2 6anna) Ha pucyHke uzobpaxeH rpadbuk yHKmnn y=f(x),
olpenesieHHONW Ha uHTepBane (-3;11). Haugute HauMeHbIIee
3Ha4YeHue (I_)YHKI_[I/II/I f(xua orpe3ke [2; 9,5].

°} 5 v=f(z)

.. T
B, 1 | .-" 1"1

| P 1Y | s

) | / ‘-,lII] e

AT '\%

8. (2 bamna) Ha pucynke n3obpaxkeH rpaduk HEKOTOPOU (PYHKIUU
=f(x). Ilonp3ysAICb PUCYHKOM, BBIUYUCJIUTE OIpEelesieHHBIM WHTerpal

Y
ff(x]dx.

YA
4

,HQIIQ.ZIHI’ITQJ!LHQH 9aCTb

IIpn BBIIO/THEeHHH 3aJaHHsA 9 3amHIIHTE X01, 000CHOBaHHE
DPeIIIeHHsT H MO Iy9eHHBIH OTBET.

9. (3 Oamma) Brlumcnuthk nOnomiagb KIyMOBI, IMEPUMETP KOTOPOU
orpaHu4uBalOT nuHUU y=0, y=X, y=-2x+6. Pemmnth aByMs crocobaMu.
CoenaTh 4yepTexX.

ITa/IOHBI OTBETOB:

Home 1 2 3 4 5 6 7 8 9

p

3agaH

usi

OTrBeT r A B r ma x°- -3 12 3
x’+4
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3.7 CreneHHn u KOpHH. CTenneHHasT PYyHKIHA

OOpa30BarejIbHbI€ pe3y/JabTarTbl, MOJ/TIEKAIl[HEe IPOBEPKE
(3/1eMeHTBbI):

[TP6 1, ITPOG 2, ITP6 3, ITPO6 5, ITP6 6, ITPG 14.

[IPy 1, ITPy 5, IIPy 6, I1Py 7, IIPy 8, I1Py 18, TPy 19.

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

T THYEeCKHe BOIl bl:

1. CdopmynupyliTe onpeneneHne CTeNeHHOU QyHKIINH.

2. Ilepeuucnute CBOWCTBa CTEIEHHOW (QYHKUUU C ILEJIBIM
IIoKa3aTeJIeM.

3. Ilepeuuncnure CBOMCTBA CTEII€EHH C [OEUCTBUTEJILHBIM
rokasaresieM. [IpuBeguTe NpUMepPHL.

4. TIlepeuucnuTe CBOMCTBA KOPHSA HATypaJibHOUW CTEIIEHH.
[IpuBenuTe IpuMepHI

5. Ha uTo HeoO6xoguMO OOpaTHUTh BHHUMAaHWE TIPU PEHIeHUH
HppalnroHalIbHOIO YPaBHEHUSA YEeTHOU CTEIIeHN?

6. UYeMmy paBeH KOpPEHb YETHOU CTEIIEHU U3 OTPHULIATEILHOI'O
yucna? I[IpuBenure npuMep.

7. YeMy paBeH KOpPeHb HEYETHOU CTENEeHU U3 OTPULIaTEIbHOI'O
yrcna? IlpuBeguTe npumep.

8. Ha 4d4ro cTour oOpaTuTh BHUMAHHE TIIPU pPEIIEHUU
MppanuoHalabHLIX, POOHO-pallMOHaIbHBIX YPaBHEHUN U HEPABEHCTB?

KoHTpoabHasi padora Ne 8
si3aTeJIbHasl 94aCTh

IIpu pemrenmnn 3aganud 1-4 3anmHinure NpaBH/IBHBIH OTBET H3
yersIpex npenio;kKeHHbIX.

1. (1 6ann) Mexay KaKUMU OByMsI HaTypaJbHBIMU YHCIIaMHU
HaXOOUTCS YUCJIO 1197

A)191u120;B5)2u3;B)18u19;T) 3 u4.

2. (1 6amn) OnpenenuTe KOpeHb ypaBHeHUS x°=125

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

3. (1 6ann) PacmonoxuTte B HOpsigKe Bo3pacTaHus yuciua: 2; vs; V17

A) 2; Vs5;V17; B) 2; V17; V5; B) V5; 2; ¥17; T') v17; 25 5.

4. (1 Oayur) YMHOXKasI 4YKCiIa C OOUHAKOBHIM OCHOBAHHMEM, HX
CTeleHu...?

A) ymHOX)aewMm; bB) genuwm; B) cknagsiBaeM; I') oTHEMaeM.

Ilpr BbBINO/IHEeHHH 3agaHHH 5-8 3amHIIHTE X0 PEIleHHsI H
IO/ TyYeHHBIH OTBeT.
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5,58 29

a -d

o 6,48
5. (2 6amna) HalimuTe 3HaYeHue BeIpaxkeHus ¢ nmpu a="7.

(VIZ+B)

6. (2 6anna) HalimuTe 3HaueHUEe BhIPpaKeHUS 10496 .
7. (2 ©Oammna) PaccrosHume oT HaOMIOOATENsI, HaAXONOAIIErocd Ha
HeOOJILIION BBICOTE h KHIOMETPOB HaI 3eMIJIEM, M0 HalbIomaeMou UM

JIMHUM TOPU30HTAa BBIUUCISAETCA IO (QopMmyie I=v 2Rh, roe R=6400
KM — paguyc 3emiu. C KaKOM BBHICOTHI TOPU30HT BUAEH Ha PaCCTOSHUU
48 kunomMeTpoB? OTBET BbIPA3UTE B KUJIIOMETpax.

8. (2 6anna) Pemmre ypapaenue V 92 X = 2.

,HQIIQZLHHTQZILHQH 9aCTb

Ilpu BeInmo/THEeHHH 3ajJaHHS 9 3alHIIHTE X0d, 000CHOBaHHEe
PeIlleHHsT H MOIy9eHHBIH OTBET.

9. (3 6asyta) PemmuTe rpaduyecKy CUCTEMY ypPaBHEHUM: |¥ ::&
I9Ta/IOHBI OTBETOB:
Howme 1 2 3 4 5 6 7 8 9
p
3amaH
Hsi

OTBeT b I B B 49 2 0,18 | -36 |(1;1)
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3.8 Ilokazare/j1bHas1 PyHKITHSA

Obpa30oBare/IbHbIEe pe3y/IbTarbl, MNOA/IeKalllHeé I[pPOBEpKe
(3/1eMeHTHbI):

[TP6 1, I1P6 2, TTPG 3, ITPO6 4, T1P6 5, ITPO6 6, I1P6 14.
[IPy 1, I1Py 5, IIPy 6, IIPy 7, IIPy 8, [1Py 18, [1Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

T THYECKHe BOII bl:

1. CdopmynupyuTte onpenerieHne NoKa3aTeIbHOU QYHKIINN.

2. IlepeuuncnuTe CBOUCTBA IOKa3aTEIbHOU (PYHKIIUU.

3. Tlepeuuncnure CriocoObl pellleHus MoKa3aTeJIbHbIX YPaBHEHUN.

4. CdopmynupyuTte IIpaBUJIO pelieHus IIPOCTEUNIIIUX
IMOKa3aTeJIbHBIX HEPaBEHCTB.

5. B wuem 3akmoyaeTrcsa TrpaduyecKuii Ccrocod pelleHus
YPaBHEHUU.

6. IIpuBegute IIPUMeED GyHKUIMOHATBbHOMU 3aBUCUMOCTH
II0Ka3aTenbHOM PYHKIUU U3 peabHOU XKU3HU.

KoHT bHasA T 0

si3aTeJIbHasA 9YaCTh
Ilpu pemmremnn 3agaHud 1-4 3amHIlIHTe NPaBH/IBHBIH OTBET H3

yersIpex npearo;kKeHHbIX.
1. (1 6amnm) ITpu KakoM 3HaYeHUHU a PyHKIMA y=a* ObIBaeT Ha BCEU
00Jy1acTHu oIpeaeeHus?

A) a=3; B)a=8,25; B) a=g; I') a=13.
2. (1 6anm) Ha pucynke n3obpaxkeH rpaduk yHkimm Buga f(x)=a*.
Hatigute 3Hauenue 1(2).
YA

514

T

.{}]'.'i’

A) 25.; B) 5; B) 32; I') HeT BepHOro OTBETa.
3. (1 6ann) OyHKIUS 3agaHa GopMynon: f(X)=(%)X. YeMy paBHO
f(-2)?

A) % B) -4: B) 4; T) /2.
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1 x—13
4. (1 6amn) KopeHbs ypaBHEHHUS <5> =0
A) 12,5; b) 13; B) 14; T') 15.

Ilpr BeIMO/THeHHH 3aJaHHH 5-8 3allHIIHTEe X04 PEIIeHHS H
IO/ TyIeHHBIH OTBeT.

5. (2 6anna) HafimuTe KOpeHb ypaBHEeHUS 3*"%-5%3*=12

6. (2 6anna) CKOJIBKO LENIbIX PENIeHUN UMeeT
HepaBeHCTBO1<7%!1<49?
. — 25—8x—x2
7. (2 6anma) HaiguTe TOUKy MakKCUMyMa QyHKITUU y .
8. (2 6anna) B xome pacnaga paguoaKTUBHOI'O M30TOIla €ro Macca

YMEHBIIIAeTCS 10 3aKOHY mit) =mo- 271 Ime mp— HadajibHas Macca
“30TOIla, [ — BpeMs, IIpoIllefllee OT Ha4yaJIbHOI'O MOMeHTa, 7 — Iepuon
rojiypacriaga. B HayaslbHBIM MOMEHT BpPeMeHHU Macca u3otomna 184 mr.
[lepuon ero momypacnaga cocTasisgeT 7 MUH. HauguTe, yepes3 CKOJIbKO
MHHYT Macca u30Tolla OyaeT paBHa 23 MT.

IHHonmoJaHUTEeIbHAsI YaCTh

Ilpu BpInO/THEHHH 3aJaHHsTI 9 3allHIIHTE X0, 000OCHOBaHHE
PeIlleHHsI H Mo/ Iy9eHHBIH OTBET.

9. (3 6anmna) Pemute rpaduydecku CuUCTEMY ypaBHEHUN: }; '_éf:g .
IJTaJIOHBI OTBETOB:
Home 1 2 3 4 5 6 7 8 9
P
3agaH
us
OTBeT B A B A 1 2 -4 21 [ (2;4)
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3.9 /lorapugmpl. /lorapupmudeckKass QyHKITHsT

Obpa30BarejibHbIEe pe3y/IbTarbl, MNOA/IEeKalllHeé M[POBEpPKe
(3/71eMeHTHBI):

ITP6 1, ITP6 2, TTP6 3, TTPOG 4, ITP6 5, ITP6 6, ITP6 14.
IIPy 1, IIPy 5, I1Py 6, I1Py 7, I1Py 8, [1Py 18, I1Py 19.
OK 1, 0K 2, 0K 3, OK 4, OK 5, OK 6.

TeopeTHnyecKue BOIIPOCHI:
ChopmynupyniTe onpeneneHue morapupMudeckKkor QyHKIIUN.

[lepeuyncnuTe CBOMCTBA ITOrapupMuuIeCKor QyHKIINH.
[Tpogonxkute onpepenenue: «Jlorapudm - sTo...».
YeMy paBeH jorapupM Npou3BegeHUus?
YeMy paBeH j1orapu@m 4aCTHOTO?
[IpuBeguTe MpUMEPHI JIOTapU(PMUUECKON CIIMpaiud B Ipupoae
Y B OKpyZKalollleM MUDeE.

7. Ha 4rto cTtouT o0OpaTUTh BHUMAaHHE TIPU PEIIEHUN
orapu(MUYECKUX M YPaBHEHUYN U HEPAaBEHCTRB?

6. Ilepeuuncnure CIIOCOOBI pelieHus morapuMuYeCKuxX
YpPaBHEHUU.

7. Cdopmynupyurte IIpaBUJIO pelieHus IIPOCTEUNIIINUX
Jlorapu(PMUYECKUX HEPaBEHCTB.

8. B uyem 3akmioyaercsd TrpaduUYeCKUM CIoco0 pelleHus
YPaBHEHUU.

6. [IpuBegute IIPUMeED byHKIMOHATBHOM’ 3aBUCUMOCTH
jorapudmMuyeckon GyHKIIUU U3 PeaibHOU KU3HU.

SOk =

KoHT bHasl Ta Nel
si3aTelbHasd YacCTh
IIpr pemremnn 3agaHud 1-4 3amHIIHTe HpPaBH/IBHBIH OTBET H3
yersIpex MnpeaiIoKeHHbIX.
1. (1 6anm) Kakas u3 GyHKIIUM Bo3pacTaeT Ha BCel 001acTu
omnpeneneHus?
A) f(x)=log,x; B) f(x)=0,7*; B) f(x)=x%T') f(x)=1°géx.

2. (1 6ayu1) YRaxkuTe 06/1acTh onpenesesus QyHKIUY f(x/=lg 2XX+_73

A) (-7; 1,5); B) (-»; -1,5), (7; +x).; B) (-1,5; 7); T') (-; -7), (1,5; + ).
3. (1 6ann) PacmonoxXuTh B IOPsSigKe BO3pacTaHU: log,;4; log,:0,4,

1
10g0,5 Z

1 1
A) log,s4; log,50,4;log,; 1 ; B) log,s4; logs 2 ;log,50,4;
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)log05 ;log,50,4; log 4 I') log,50,4; log05 ; log,s4.

4. (1 6amnmn) HaI/IJII/ITe KOpPEeHb YpaBHEHUS logy(5 —x) =2.
A)11; B)-11; B)-3; I') 3.

Ilpu BBIMO/IHeHHH 3agaHHH 5-8 3alHIIHTEe X0 PEIIeHHS H
MO/ IyIeHHBIH OTBeT.

5. (2 6ama) OnpenenuTe 3HaYEeHHE BEIPAXKEHUS log 2 +log,3+2%*,

6. (2 6amia) YkaxkuTe HauMeHbIIIee 11ejioe pelleHre HepaBeHCTBa:

log,(6x-4|>2,

7. (2 6anna) Hatigute TOUYKy MakKCuMyMa QyHKIIUU
y=8In(x+7)—8x+3.

8. (2 6amma) [Ins obGorpeBa MOMEIIEHUSI, TEMIIEpAaTypa B KOTOPOM
rnognepxkuBaeTcsa Ha YypoBHe T,=15° 4yepe3 pamuaTop OTOIJIEHUS
IIPOITYCKAIOT TOpsSYylo Boay. Pacxom mpoxopmsmieir uyepe3 TpyoOy
paguaTtopa Bomkl m = 0,6 Kr/c. [Ipoxoas 1mo TpyOe paccTOssHHE X, BoOa

oxJlaXKgaeTcsa OT HadajibHOU TeMmiepaTyphl T:=91° mo temnepatypsl T,

T, — Ty, Br-c
X = Oc—logz— ¢ =4200—; .
Y T'—T: rme kr-°C — TemnmoéMKOCTb BOMHI,

HpI/I‘-IéM
Y= 28

1-°C — Koa(b(bHU;HeHT terioo6MeHa, a @ =0,8 — mocrosHHas.
HameTe, OO0 KakKou TeMmepaTryphbl (B rpamycax Llembcusi) oxXiaguTcCs
BOJla, €CJIM IOJINHA TPYORl paguaTtopa paBHa 144 m.

IHHonmoJaHHUTEeIbLHAsI YaCTh

Ilpu BpInO/THEHHH 3aJaHHsTI 9 3allHIIHTE X0, 000OCHOBaHHE
PeIlleHHsI H Mo/Iy9eHHBIH OTBET.
9. (3 6anna) Pemurte rpaduyuecku CUCTEMY YPaBHEHUN!:
y+2x=1log;135-1og,5
2y-3x=6 )

9TaJIOHBI OTBETOB:

Howme 1 2 3 4 5 6 7 8 9

p

3aJaH

us1

OTBeT A r A b 5 3 -6 34 | (0; 3)
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3.10 MHodcecmea. S1emeHmbl meopuu 2paghoe

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

I1P6 1, ITP6 2.

[TPy 1, ITPy 2, ITPy 3.
OK 1, OK 4, OK 6, OK 7.
IK....

Teopernyeckue BONPOCHI:
CdopmynupyiiTe oripesiesieHre MHOXXECTBaA.
[Tpopomkure onpepeneHue: «O6beqrHeHNE MHOXKECTB — 3TO. .. ».
[Ipogoskute onpenenenue: «IlepeceueHne MHOXECTB — 3TO...».
[IpopomkuTe onpeseneHue: «Pa3HOCT MHOXKECTB — 3TO...».
M306pa3uTe oObeuHEHHE ABYX MHOXKECTB Ha Kpyrax JOiepa.
M306pa3uTe TiepeceueHrie TpeX MHOKECTB Ha Kpyrax Jiepa.
Cdopmymupyiite onpeziesienue rpacda. UTo Ha3bIBaeTCst BepIIMHOM, peOpom
rpada?
8. Kak HaliTu cTereHb BepIIMHbI rpada?
9. HazoBuTe OT/IMUUTE/IbHBIE YepPThI [OJTHOTO U HEMOHOTo rpadoB.
10.Ha3oBuTe OT/IMUMTE/IbHBIE YEPThI CB3HOIO U HECBSI3HOTO IpagoB.

NoUuswWh =

KouTpoabHas padora (Nel3)
Oo0si3aTe/IbHAsA YaCTh

IIpu peweHuu 3adaHuli 1-4 3anuwiume npaeu/IbHbLIL oOMEem U3 uemblpex

npeo/10)#CeHHbIX.
1. (1 6amm) Kakas omnepaiiys n3o0pa)keHa Ha Kpyrax Juiepa?
Q.
A)E=AuUB;B)E=AnB; B) E= 4\5;T) E=A-B.

2. (1 6anm) Kakotii rpad ripesictaBieH?
A) nonue; b) HenonHel; B) JEPEBO; I') HyJieBOu.

3. (1 6amn) IsiTepo pabounX BCTPETUIHCH TIPH BBICA/IKE 1[BETOB B KITyMOBI. CKOJTBKO

BCero OBII0 C/le/laHO PYKOIIOXKaTHH
A)10;B)11; B)5; ") 6.
4. (1 6amn) Orpefienvte CTereHb BepIMHLI B:
A

B

E F

A)8;b)11;B) 3; ') 5.
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IIpu ebinoaHeHuu 3adaHutl 5-8 3anuwiume xo0 peuwleHusl U nos/yYeHHbIU omeem.

5. (2 6anma) 1. Haubl nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anuirTe 1 n306pa3uTte rpaduueckd HOBoe MHOXKeCTBO E: a) = AuB ; 0)E=An3.

6. (2 6anna) Komutbl TTPy3bst 3aHUMArOTCS KAKUM-HHUOY/Ib BUIOM CTIOpTa. 14 13 HUX
yBrekatoTcst pyTbosiom, a 10 — backerbosioM. U TOSIBKO /IBOE YB/I€KAKOTCS U TEM U
[TPyrum Buziom cnopta. Ckonbko [TPy3eli y Tomn?»

7. (2 6anna) Ha pucyHke — cxeMa /0por, CBSI3bIBAIOIIUX IOPOZCKUe mapku A, B, B,
I', A, E. I1o Kaxi01 AOpOre MOKHO JABUTaThCS TOJILKO B OJHOM HamnpaB/ieHWH, YKa3aHHOM
ctpenkou. CKOMBKO cyLueCTByeT pa3/IMUHbIX H%EEI/I u3 rapka A B napk E?

——

8. (2 6amna) MO)KHO JIA HapuCoBaTh I/I306pa)KEHHbII/I Ha pUCyHKe rpad He OTphIBas
KapaHJaill oT 6ymaru v rpoBo/isi Kaxkj0e peOpo pOBHO OJjUH pas3?

Jono/HuTe/1bHAA YacTh

IlIpu ebinosHeHuu 3adaHus 9 3anuwiume Xx00, 000CHOGAHUe pewleHusl U
nosiyuyeHHbll omeen.

9. (3 6ana) ITepByto WM BTOPYIO KOHTPOJIbHBLIE PabOThI IO MaTeMaTUKe yCIeITHO
Hanuvcanu 33 CTy/[eHTa, TepByr0 WA TpeTblo — 31 CTy[eHT, BTOPYIO WU TPeTbio — 32
cTygeHTa. He MeHee [ABYX KOHTPOJIbHBIX paboT BhIMOMHWUIM 20 cTyAeHTOB. CKOJBKO
CTYZIeHTOB yCIIeLIIHO Pellv/iv TOMbKO OfIHY KOHTPOJIbHYI0 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
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3.11 1emeHTpI KOMOHHaATOPHKH, CTATHCTHKH H TEOPHH
BEepOsITHOCTEH

Obpa3oBare/IbHbIE pe3y/jIbTarbl, MNOqICXKalllHe IIPOBEPKe
(3/1eMeHTHBI):

I1P6 7, TIPG 8, I1PO 14.

[Py 1, IIPy 2, IIPy 3, I1Py 4, I1Py 12, 1Py 13, I1Py 14, IIPy 18, I1Py
19.

OK 1, OK 2, OK 3, OK 4, OK 5.

IIK 1.2, TIK 1.3.

T THYECKHEe BOII bl:

1. TIpomomxkute omnpepenenue: «CiaydaiHOe COOBITHE - 9TO...».
[IpuBenuTe npuMep.

2. TlpuBegute mmpuMep JOCTOBEPHOTO COOBLITHUS.

3. TIpuBeguTe npuMep HEBO3MOXKHOTO COOBLITHUS.

4. Tlpomomxute omnpepesneHue: «BepossiTHOCTL CIy4auHOTO
COOBITUS - 3TO...».

5. Cdopmynupyure IIpaBUJIO HaXO0XOeHU CJIOKEHU S
BEPOSATHOCTEMN.

6. CdopmynupyuTe IIpaBuiIO0 YMHOXKEHUST BEPOSITHOCTEMN.

7. Kak HauTu cpegHee apudMeTHUYeCKOe YHCIOBOTrO psaa”?

8. Kaxk HauTu MequaHy YKCJIOBOTO pAna?

9. Kak BeIUMCIIIETCA pa3Max YUCIIOBOTO psAga?

10. s 4ero Hy>KHBI guarpaMmebl, rpaduku? [lepedyucnure BUOE
ouarpaMm.

11. TlpuBemuTe mMpuMeEpPHl MPOSBIEHUS 3aKOHaA OOIBIINX YHCETT B
MIPUPOOHBIX ABJIEHUSX.

12. TIpuBenmuTe MpPUMEPEHI ITPOSIBIEHUS 3aKOHa OOJIBIINX YHCET B
OOIIIECTBEHHLIX SIBIICHUSX.

13. YTo ulyuyaeT cTaTUCTUKA?

14. Tlpopmonxkute omnpeperieHue: «CoyeTaHue — 3TO...».

15. IIpomonxkure omnpepnerieHue: «PasMmeleHue - 3T0...».

16. IIpomomnxkute omnpepnerieHue: «IlepeCcTaHOBKU — 3TO...».

17. TlpuBemuTe IMpUMEP MHOXKECTBA U3 PeajlbHOU XKU3HMU.

18. IlpuBenuTe mpuMep olepaluu IepecedyeHnss MHOXKECTB.

19. TIpuBenuTe mpuMep omnepaluu o0ObeoguHEHNUsS MHOXKECTB.

20. TlpuBeguTe npuMep onepalnmy Pa3sHOCTU MHOXKECTB.

21. PackpouTe mOHATUA «Tpad>», «AepPeBO», KITUKII».

KoHT bHasA T 011
A3aTeIbHasi YacCTh
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IIpu pemmennun 3agaHud 1-4 3anuiInTe npaBH/IEHBIH OTBET H3
yerbhIpex 1npeaiIo>KeHHbIX.

1. (1 ©amn) KomOuMHaTOpuWKa - 9TO pas3gel MaTeMaTUKH,
OTBEYAaIOINi Ha BOIIPOCH CKOJIBKUMH CIIOCOOaMM, MOXKHO BEIOPATh
3JIEMEHTHI ...

A) 3aJaHHOTO KOHEYHOI'0 MHOXKEeCTBa; b) 0eCKOHEeYHOT0 MHOZKECTBA;
B) mro6oro MHOKecTBa; I') uppaliioHaIbHEIX YK CEeI.

2. (1 6ann) CoemuHeHUS M3 N 3JI€MEHTOB, oTnudatomuecs [1Pyr ot
[IPyra TONMBKO TIOPSIOKOM PAacCIIOJIOKEHUS B HUX OJIEMEHTOB,
Ha3bIBAIOTCS:

A) mepectaHoBKaMHu; bB) coderanusmMu; B) pasmernenusmu; I)
KOMOMHAIIUSIMH.

3. (1 6ann) Yucmo Bcex BO3MOXKHBIX pPa3MelleHuM BLIYUCIISETCS 10

dbopmyne:

A) A'=n[n-m|; B) A"=n[n-1...(n-m+1); B) Anmz( n!

n-m)l’ [') A”=n(n+m|

4. (1 6ann) I'pynoupoBKa - 3TO...

A) ymnopspgodyeHMeEe eOWHHUI] COBOKYIHOCTH IIO IIPHU3HaKYy; b)
pa3bueHre eOuHUIT COBOKYIHOCTHM Ha TPYIIObl IO NOpHU3HaKy; B)
000011IeHNEe eqUHNYHLIX (pakTOB; [') 000011IeHNEe eqUHNYHBIX IIPU3HAKOB.

Ilpr BeIMO/THeHHH 3agaHHH 5-8 3amHIIHTEe X0 PEIlleHHs H
IO/JIy9Y€eHHEBIH OTBET.

5. (2 6anna) B cpegaem u3 2000 camoBBEIX HACOCOB, MOCTYIIUBIINUX B
IIpomaxy, 6 TIonOTekKailoT. HauaouTe BEPOATHOCTH TOTO, YTO OOUH
CJIy4a¥HO BLIOpPaAHHBIM OJIsI KOHTPOJIS HAacOoC He IMOATeKaeT?

6. (2 ©6anma) CpaBHUTH BCXOXKECTh CEMSH JIIOOBIX TpexX BUIOB
OOHOJIETHUX IIBETOB 3a mociegHue 3 roga. CoCTaBUThH AuarpaMmy IO
HalOeHHBIM OaHHBIM. COoeraTh BEIBOOHI.

7. (2 6amnna) LiBeToBOOy IPEmIOXKUIN YKPAacUTh KIymMOy IIBETaMH,
HUCIIoNnb3ysa 3 Bupa. CKOIBKO PA3IMYHBIX BAPHUAHTOB €CTh Y IIBETOBOA,
eCJI eCThb BEIOOP M3 5 BHIOB pPa3HOM paccagbl?

8. (2 6anna) CKonbKHMHU CITOCOOaMM MOXKHO ITOCAaAUTh 4 KyCTapHUKA
B OOUH psAO?

IOIHUTEeIbHAA YaCTh
Ilpu BpINO/THEHHH 3aJaHHsI 9 3allHIIHTE X0, 000CHOBaHHE
PeIllleHHs H M0/ IyIeHHBIH OTBET.

(3 Gamna) YToOBI MHOCTYIHTL B HHCTUTYT Ha CHEIMAJIbHOCTH
«MacTep CagoBO-IIAPKOBOTO M  JIAHAIA(PTHOTO CTPOUTEILCTBA»,
a6I/ITypI/IeHT moJKeH HabOpaTh Ha EI'D He meHee 70 6aijioB 1O KaxK1oMy
113 TPEX IPEeIMEeTOB— MaTeMaTHKa, PyCCKUM SI3bIK 1 MHOCTPAHHBIN SI3BIK.
YToOHI IMOCTYIIUTD HA CIIEIINAIbHOCTb « KoMMepIInsa», Hy?KHO HaOpaThb He
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MeHee 70 0OaJJIOB MO KaXOOMy N3 TPEX NpPeOMeTOB — MaTeMaTHKa,

PYCCKUH SI3BIK U 00IIIeCTBO3HAHUE.

BepossiTHOCTB TOTO, UYTO aOUTYPHUEHT 3. MOIy4uT He MeHee 70 OasioB
10 MaTeMaTuKe, paBHa 0,6, 10 pycckoMy sa3kIKy — 0,8, IO “HOCTpaHHOMY

s13bIKy — 0,7 1 mo obmiectBo3HaHuo — 0,5.

Havigute BEPpOATHOCTDH TOTO, YTO 3. CMOXKET ITOCTYIIUTh XOTs OBl Ha

OOHY U3 OBYX YIIOMSHYTBIX CIIEeLIMaIbHOCTEN.

9Ta/IOHBI OTBETOB:

Howme 1 2 5 7 38 9

| Y

3aJaH

Husi

OTBerT A A 0,997 10 24 10,408
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3.12 YpaBHEHHsI H HEPaBEHCTBA

Obpa30BarejIbHbIE pe3y/IbTarbl, HoI/IeXKalllHe I[IpPOBepKe
(3/71eMeHTHBI):

I1PG 2, ITPO 3, TIPO 14.

ITPy 1, ITPy 5, IIPy 6, I1Py 7, ITPy 8, I1Py 11, TPy 18, ITPy 19.

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

T THYECKHe BOII bl:

YTO Ha3bIBAeTCSI ypaBHEHUEM?
YTO 3HAYUT PELIUTh YpaBHEHUE?
YTo TaKOE KOpPEeHb YPpaBHEHUA?
YT0 Ha3bIBaeTCsI HEPABEHCTBOM?
YTO 3HAYUT PELInuTh HEPABEHCTBO?
B ueMm 3akiyaeTcsa «MeTOI UHTEPBAJIOB»?
YT0 Ha3bIBAETCS pellleHue CUCTEMEBl YpaBHEHUN ?
YTO 3HAQYUT PEeLUInuTh CUCTEMY YPaBHEHUU?
[Ipu pellleHUM KaKWX YpPaBHEHUUW W HEPaBEHCTB, CJiedyeT
o0paTuTh BHUMAaHNE Ha 00J1aCTh JONYCTUMBIX 3HAYEHUMN?

10. Tlepeuucnure CriocoObl pellleH!usI YypaBHEHUN.

11. Tlepeuucnure criocoObl pellleHUusI CUCTEM ypaBHEHUH.

COoONoRLWNE

KoHT bHasA T 012
A3aTeIbHasd YacCTh
IIpr pemremnn 3agaHud 1-4 3amHIlIHTe NpPaBH/IBHBIH OTBET H3

gerbsIpex npeqirio’K eHHbIX:

1. (1 6anm) Kakoe u3 4ucesn ABIIeTCAI KOPHEM YPaBHEHUA
log:(x+1) =1
A)-1;B)2;B)1;T)0.

2. (1 6ann) Kakue u3 ypaBHEHUU UMEIOT OOIee OHOTO

KOpHA?
A) x2-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I')
2x-7=0.

3. (1 6ayn) OmpenesuTe BUL ypaBHeHus V 52 X =2.

A) nuHeniHOe; B) KBampaTHOe; B) uppaimonanbHoe; I')
palroHasbHOE.
4. (1 6ann) OnpenenuTe HauMeHbIIIee IIeJIoe pelleHne

HepaBeHCTBa b*"?<1?
A)-3;B5)0;B) 3;T) 4.

Ilpr BeIMO/THeHHH 3agaHHH 5-8 3amHIIHTEe X0 PEIlleHHS H

IO/ IyIeHHBIH OTBeT.
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5. (2 6anna) Halinute KopeHb ypaBHEHUs |x-3 | =2

x—y=28,
6. (2 6asa) PemnTe cucTeMy ypaBHEHUI {2x 3~ 16.
2x> —5x
— <X

7. (2 6anna) Pemute HepaBeHCTBO * 2
8. (2 6ama) PemmTe ypaBHEHUE (2x-3)V3x*-5x-2=0

IHHonmoJIHUTEeIbHAasI YaCTh

Ilpu BpInO/THEHHH 3aJaHHsT 9 3allHIIHTE X0, 000OCHOBaHHE
PelleHHsI H Mo/Iy9eHHBIH OTBET.

T
2sin®x — Z_x)=0.
9. (3 6amna) Pemute ypaBHEHUE sin® x —v/3cos (2 x) 0

3 1
—:37|.
. YKaxnuTe KOPHU 3TOT0 YPaBHEHUS, IIpUHAaAJIexKallue 0Tpe3Kyl 2

9TaJIOHBI OTBETOB:

Home 1 2 34| 5 6 7 38 9

P

3aJaH

Hsi

OrBer | B | A, | B | A | 1; | (10; |[(—o0; O]U[2; 3] -1; | o /= 87 5
B 51 2 6 33
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3.13 MaremMaru9yecKHH NpaKTHKyM (npumvep qi13 YIC

23.00.00)

Obpa30BarejibHbIEe pe3y/IbTarTbhbl, HoIIeXKalllHe I[IpPOBepKe

(3/1eMeHThI):

[TP6 2, ITP6 3, TTP6 14.

IIPy 1, TPy 5, I1Py 6, I1Py 7, I1Py 8, I[1Py 11, I1Py 18, I1Py 19.

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

IIK...

T THYECKHe BOII bl:
YTO Ha3bpIBAETCS MaTPULIEU?
YTO Ha3bIBAETCS OIIPEOeIuTEeIeM BTOPOr0, TPETHETO MOPSIOKOB?
Yrto nmpencTaBnasieT coO0u YUCIo i?
Kakoe 4u1ciio Ha3bBalOT KOMIIJIEKCHBIM?
Kak HauTu MOyJib KOMIIJIEKCHOTO 4HuCJia?
Kak HauTu apryMeHT KOMIIJIEKCHOTO Yuca?
Kakue cyiiecTByIOT GOPMBI KOMIIJIEKCHBIX YHUCEIT?
. Ilo kakuM 1paBujiaM OCYILECTBJISIOTCS  HOEeWCTBUSA  Haf
KOMIIJIEKCHBIMU 4uCJIaMU B TPUTOHOMETPUYECKOU dopwme:
IIPON3BEedeHNE, BO3BEIEHNE B CTENIEHD, IeJIeHue?
9. Tlo KaKUM IIpaBUjiaM OCYIIIECTBIIAIOTCA OEeNuCTBUA Ham
KOMIIJIEKCHBIMH YHCJIaMH B IIOKa3aTeJibHOM (¢opMe: IIPOM3BEeOeHUE,
BO3BeJEeHNUE B CTEIIEHb, IeJjIeHue?
10. Yrto Ha3wiBaeTcs rpadom?
11. JlaThk onpeperneHue rpada.
12. Kakue getanu mnpu u3oOpaxkeHuu rpada He BaKHBI?
13. YTo Ha3wIBaeTCs MapUIPyTOM, LIENbI0, [IUKIIOM?
14. Yto Ha3wIBaeTCs n-pakTopuagoM?
15. Kaxkwue cOOBITHUSI HAa3LIBAIOTCS HECOBMECTHBLIMHY,
IIPOTUBOIIOJIOXKHBIMU, HE3aBUCUMBIMY, 3aBUCUMBIMU ?
16. YTO Ha3bIBaeTCs YCIIOBHOU BEPOSATHOCTHIO?
17. ChopmMynmupyuTe TEOPEMBI CII0XKEHUS U YMHOXKEHU S
BEPOSATHOCTEMN.
18. Kakas BejlM4ynHa Ha3bIBAa€TCS CIIy4auHOU?
19. Kaxkag ciy4yaviHasa BeJIM4YMHA Ha3bIBA€TCA QUCKPETHOU?
20. Omnuimnute cxemy beprynnu. Kakue anmeMeHTapHBIE COOBITUSA
IIOBTOPSIOTCS B 9TUX OIIbITax?
21. 3Banumwute popmyny beprynnu.
22. YTO Ha3bIBaeTCSd 3aKOHOM pPacCHpefeleHus CIy4auHOU BeJIUYUHBI?
23. Kaxkoii 3aK0OH paclpeneeHns Ha3bkBaeTcss OMHOMUAIbHEIM?

NoRLNE

Kourt bHas T o1
sA3areIbHasa 9aCTh
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4 -2 5
A=[0 2 3]

1. Beruncnute orpejiesiiresib -1 3 0 yero MUHOP
W

M31,

[
‘ [

] ] =0

2. HaliguTe pellieHre CUCTeMbI JIMHEWHbIX YpaBHEHUH | .

W

3. Ha KoopiHaTHOM TJIOCKOCTH JIaH TPEYTOJIbHUK BepIIVHbI, KOTOPOT'O PacloJIOXKEHbI B
touka A (0; 0), B (5; 3) u C (4; 4). HaiiTu nio1jajb JaHHOTO TPEYTOJIbHUKA.

*
&

th
X3 1 xy
L]

X3 . .12
4. OnipefienuTe Uyncao pedbep, MHI[UAEHTHBIX BEPIIMHe ~ 3

5. [IpousBoguTCS WCMbITaHWE [ieTald Ha HaJeXHOCTb. BeposITHOCTb OTKasa JeTanu 3a
Bpems ucnbitanusi paBHa 0,3. CocTaBUTh OMHOMMA/IBHBIN 3aKOH pacrpezesieHust Cy4aiHon
BeJIMUMHBI X — YMOIO OTKa3aBIIMX JeTajed U3 TpeX, MOABEPrHyBLIMXCS MCIBbITAHUIO.
HaiiTH YiC/IOBble XapaKTepUCTHKM 3Toit Bemunnbr: M (X) | DX) - o(X)

nIin

Nmetotcs 20 cBeTodOpOB Ha CKIajie, 5 U3 KOTOPBIX YeTbipex3HauHble. Haymauy GepyT 3
ceetodopa. CoCTaBUTh 3aKOH pacrpefie/ieHUs C/AydyallHOW BeJWUMHBI X - uHKC/Ia
YeThIPEX3HAUHBIX  CBeTO(OPOB, OKa3aBIIMXCA B  BhIOOpKe. HailiTh  umc/IOBBIE

XapaKTepUCTHKY 9T0# Bemmunnpl: M (X) | D(X) ~o(X)

6. Haf/'I,ZLI/ITe KOMIUIEKCHOE€ W TIOJIHOE€ COIIDOTHUBJ/IEHME Lerr, €C/IW [OddHbl KOMILJIEKC

U =16,5+40j 1 toka

HaIpsDKEeHUS I'=50+3j 3anmmmre ypasHerue Toxka.

nin

A 4 n
U=30-ej" I=15-el2

flaHbl KOMI/IEKC HarpsKeH s U KOMIUIEKC TOKa . Haiigure komriiekc

COIMPOTHBJIEHUA.
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4. ®OoHI OIEHOYHBIX CPEICTB /IS pyOEe:KHOro KOHTPOIs1 (1Mo
uroram 3.1 - 3.4)

Ob6pa30Bare/IbHbIe pe3y/jabTarbl, HOAICIKaIllHe IPOBEPKEe

(3/1eMeHTHBI):
[1PO 1, ITPO 3, TIPO 4, IIPO 5, IIPO 6, ITP6 9, TIP6 11, ITIPG6 12, TIPO

14.

[IPy 1, I1Py 6, [TPy 7, IIPy 8, IIPy 9, [1Py 10, [1Py 11, [1Py 14, IIPy
15, [1Py 16, [1Py 17,
[IPy 18, IIPy 19.

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

si3aTeIbHasA 9YaCTh
IIpu pemennn 3aganud 1-4 3anuiinre npaBH/IEHBIH OTBET H3
yeThIPex Mnpenai0ikKeHHbIX.
1. (1 6amnn) Hauer Toukm A(2,0,5), B(-2,6,3). Kakue KoOpauHATEHI
HUMeeT cepearHa oTpe3ka AB - Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ') M(0, 3,- 4).
2. (1 6ann) ITpsameie AB u C]I mapasnnenbHeie. KaKoe pacliooxeHue
nMmeroT npsameie AC u BII?
A) mapannensHble; B) nepneHmukynsapHbe; B) ckpemmBaioTcs; I)
IIepeceKarTCs.
nx V3

COS— = ——.
3. (1 Oamn) Haupgurte KOpeHb YpPaBHEHUS: 6 2 B orBeTe
3aMUIINTe HauOONIbIIUY OTPUIlaTEIbHBI KOPEHB.
A)-3;B)0; B)-2; T -1.
4. (1 6ann) Ha pucyHke n3obpaxeH rpapuk Npou3BOOHON (QYHKIINHN
y=f(x). [Ipu KakoM 3Ha4YeHUM X QYHKIIUS NIPUHUMAET CBOe HaubosbIIee

3HadyeHUe Ha oTpe3ke [-4; -2] ?

..ll

y=1"(x)

=Y

Jo[ 1

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

IIpr BbBINO/IHeHHH 3agaHHH 5-8 3amHIIHTE X0X PEIlIeHHsI H

1T OJI}/";'IGHHLII; orBer.
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5. (2 6anna) BepxHue KOHIBI ABYX BEPTHUKAJIBHO CTOSIINX CTOJIOOB,
VOAIEHHBIX Ha PacCTOosiHHe 4 M, COeduHEHHl IepeKiIaguHoii. BricoTa
omHoro ctonba 10 M, a [IPyroro 7 M. HaimuTe OnMHy NepeKIaguHHL.

6. (2 Oamma) dauwl yeTwhipe Toukm: A(0,1,1), B(1,-1,3), C(3,1,0)
I1(3,2,2) Hokaxure, 4To oTpe3ku AB u C]I meprneHOuKyIapPHBHL.

7. (2 6anna) [IBUTAsICh CO CKOPOCTHIO U = 3 M/C, TPAKTOP TAIIIUT CAHU
c cunou F=40 kH, HanmpaBJeHHOU IIOL OCTPHIM yIJIOM « K TOPU3O0HTY.
MoOIIIHOCTh, pa3BUBaeMas TPaAKTOPOM, BBIYUCIISIETCI MO dopmye
N =Fvcosa. HariguTe, IpU KakKoM yrie «(B rpamycax) 9Ta MOIIHOCTb

kH ™
oymeT paBHa 60 kBT (kBT — 3TO0 ¢ ).

8. (2 6anma) MartepuanbHas TOYKA ABUXKETCS ITPSIMOJIMHENHO IIO
3aKoHy x(t)=t*-13t+23 (rme x — paccTosiHHE OT TOYKH OTCUeTa B MeTpax,
[— BpeMs B CeKyHOaX, M3MEepPeHHOe C Hadalla OBUXKeHus). B Kakou
MOMEHT BpeEMEHMU (B CEKyHOaxX) ee CKOPOCTh Onljia paBHa 3 M/C?

,EQIIQ.ZIHI/ITQJILHQH 9aCTb

Ilpy BpIITOJTHEHHH 3aJaHHSA 9 3amHIIHTE X0, 000CHOBaHHEe
PeIllleHHsT H MOoIy9eHHBIH OTBET.

9. (3 banma) Pa3buTh IBETHUK IIPSIMOYTOIBHOU (OPMEI (OTHOIIIEHUE
CTOPOH 2:3) Ha YaCTH PA3/IMYHOM MJIOoIMagM. YKa>KHUTe Pa3HbIM IIBETOM
rapajijiesibHble, MEePIeHOUKYJIsIPHBIE, CKpPEeIIuBalIINecss OTPE3KH.
PaccuuTaTh KOJIMYECTBO CaXXEHIIEB ILIBETOB [JId KaXXOoro CekKTopa.
OdopMuUTth CcxeMy IIBeTHHMKa (MOXKHO MCIOJIb30BaTh KOMIBIOTED).
Hamnpuwmep,

9TaJIOHBI OTBETOB:

HomMme
P 1 2 3 4 5 6 7 8 9
3adaH
HUsi
OTBeT A I I b 5 - 00 8 -
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5. ®OH[I OIIEHOYHBIX CPEICTB [JIsI MPOMEXKYTOYHOH aTTeCTAaIlluH
(’3K3aMeH)

Ha BhImoJIHEHHMEe IIMChbMEHHON JK3aMeHal[MOHHOM pPaboThl 10
MaTeMaTHuKe JaeTcs 3 acTpoHoOMU4YecKux daca (180 munHyT).

JK3aMeHaIlMOHHas paboTa COCTOUT UX 2-X YacTel: 00s13aTenbHOU U
OOIIOJIHUTEJILHOMU.

OOsizaTenbHasi  4YacCTh  COOEPXKUT  3aJlaHUS  MHHHMAJIBHOTO
00513aTEIPHOTO YPOBHS, OOMOJHUTEJIbHAS 4YacTh - OoJiee CJIOXKHBIE
3aaHus.

[Tpu BBIIIOTHEHUM 3adaHUM 00sg3aTeJIbHOM dYacTu TpedyeTcs
IIPEeOCTaBUTh XOI peIleHuss U yKas3aTh IIOJIy4eHHBIM OTBeT. 3a
IIPaBUJILHOE BHITIOJIHEHHE JII000r0 3amaHus u3 0053aTeIbHOM dYacCTHU
oOyyaroniuiics rmonydaere onguH Oasi. [Ipu BHEIIOJTHEHUU 3aJaHUSA U3
OOIIOJTHUTEJIbHOM YacTu HeoOX0OuMO IMOAPOOHO OIIMCcaTh X0/ PeUIeHusT 1
maTh OTBET. [IpaBUIbHOE BRHIMOJIHEHNE 3aJaHUM OOMNOJIHUTEJIbHOM YaCTHU
olleHuBaeTcs 3 Oannamu unu 1-2 6anmaMu 3a YaCTUYHOE peIleHue.

basinbl, monydYeHHbIE 3a BCe BHIIOJIHEHHBIE 3alaHus, CYMMUPYIOTCS.

Illkaia mepeBoga 60a/I/TOB B OTMETKH 110 MATHOA/I/TbHOH
cHcTeMme

Ormvmerka Yuci10 6a/110B,
Heo0OXOoqHMOoe IS HOIyIeHHI OTMETKH
«3» (ygoB.) 6-9

10-14
«4» (xoporio) (He MeHee OfHOIro 3agaHus
H3 JOIOTHHTETIEHOH YaCTH)

boree 14
«5» (oT/THYHO) (He MeHee IByX 3amaHuk
H3 JOIOJIHHTE/IbHOH YaCcTH)

Obpa30oBarejIbHbIEe pe3y/JIbTarbl, NOA/IEeKalllHeé M[POBEPKe
(3/1eMeHThI):
[TPO 1, ITPO 2, ITPO 3, IIPO 4, IIPO 5, IIPO 6, IIP6 7, IIPG 8, TIPG 9,

I1P6 10, ITP6 11, ITP6 12, ITP6 13, IIP6 14.

IIPy 1, IIPy 2, IIPy 3, IIPy 4, I1Py 5, IIPy 6, IIPy 7, IIPy 8, IIPy 9,
[Py 10, IIPy 11, IIPy 12, IIPy 13, IIPy 14, 1IPy 15, IIPy 16, IIPy 17, IIPy
18, ITPy 19.

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

IIK...
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IIpumepsr 3K3aMeHallHOHHBIX 3aJaHdHH B OH/TeTe 1o
MareMaTrHKe

HA3BAHUE - duman Mpusl'YIIC

PaccmoTpeHo nipeMeTHOM
(uMK/I0BOI) KOMUCCHEeH

YTBEPXIAIO:

JK3aMeHaIMOHHbIN 0uIeT No _
3am. avpekTopa o YP

IIpoTokon Ne Jucyuniuaa: MaTremaTuka
<« » 20_ T. CDI/IO
I'pynmna: « » 20 T.
Ipenceparens IMK CemecTp - 2
(0)4(6]

1. Oanbl Touku A(3,1,6), B(-1,5,2). HaiiguTe KoopivHaThl cepeuHbl oTpe3ka AB — Touku M? (1 6amn)

2. Manbl Touku A(3,1,6), B(-1,5,2). Hatigute KoopauHaThl ¥ JUHY BeKTopa AB. (1 6amn)
3. HailiguTe KopeHb ypaBHeHMs: Sin2 X = 72 (1 6amn)

4. Hatitu 10cos 2a, ecrm cos a= - 0,2. (1 6amr)

5. CpefHsisi TMHUS Tparelyy paBHa 21, a MeHblilee ocHOBaHHe paBHO 8. HaiifuTe Gosiblliee ocHOBaHue
Tpareruu. (2 6ana)

6. Haiizure BekTOop c=3a +2b-d, ecii a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6am1a)

7. YTIpOCTUTH BhIpaXKeHHe: sin x cosx ctg x-1. (2 6amna)

8. BbIunc/iuTh CyMMY M Pa3HOCTh 33/]JaHHBIX KOMIUIEKCHBIX UHMcen: z;=-4+i, z,= 1-3i. (2 6anna)

9. Perute CJTAY metozom Kpamepa:

x+2y =2
2x-y =7

(3 6amma)

10.(1 6aan) Ha Tapenke 16 mpoXKOB: 7 € piOOH, 5 ¢ BapeHbeM U 4 ¢ ButHel. FO/ist Hayraz BeIOMpaeT
OJIMH NMUPO>XOK. HaliiuTe BepOSITHOCTH TOT'0, UTO OH OKa)KeTCs C BULLIHEH.
11. (1 6ann) Hatizure 3HaueHWe BbIpa)keHus log,2 + log, 32

V7-06x=7

13. (1 6ann) Pemnte HepaBeHCTBO 2*° > 64. B OTBeT 3amMIlMTe HaMMEHbILEe IMOJIOKUTEILHOE Lie/Ioe
YyuCIIo0.

12.(1 6ann) Halizyte KopeHb ypaBHEHUSI

e 1
3x—2 4

14. (2 6aan) Haiijute KOpeHb YpaBHEHUsI

y:%x“— 6x> +7x-1

15. (2 6aan) Haiigute nipon3sBoHyto GYHKLMH B Touke X=0:

16. (2 6ann) LiBeTHUK, ohopMIIEHHBIA TI0O MHAUBUYAJTbHOMY 3aKa3y, uMeeT GopMy LHHApPa. BreicoTa
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1BeTHUKA 35 cM, AriameTp ocHoBaHuUs 20 cM. CKOJIBKO 3eMJT He0OX0IMUMO TIPUBECTH, UTOOBI LIBETHUK ObLT
3ari0/IHeH MO0JIHOCTBI0. B OTBeT 3anuiuure 4ucio, JeeHHoe Ha TT.

17.(2 6anna) Beraucnvre 1101k 3eM/IA, OTBEJJEHHOTO TI0/] KIyMOy, ITepuMeTp KOTOPOTO OrPaHUUYMBAOT
JUHUK y=Xx>-2X-2 ¥ y=-x>+2. BeinosHuTe ueprex. OTBET JaiiTe B KBAJPAaTHLIX METpPax.

19. (3 6ama)Permre ypashenwue : log >, x-4log, x+3=0

IIpenonaBarens / /
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