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

JIucuuiiMHapHbie (mpeaMeTHbIe) pe3y/ibTaThl 0TPaKarT (aasee - ITP6):
—I1P61BiafjeHre MeTOlaMU /10Ka3aTe/bCTB, a/iITOPUTMaMU pellieHus 3a/lay; yMeHue
dbopMynupoBaTh orpejeneHus, aKCUOMbl W TeOpeMbl, MNPUMEHSITh WX, TPOBOJUTh

JloKa3aTesibHbIe pacCy KJeHUsl B X0/le pelleHus 3a/iauy;

—I1P62 YMeHMe OTlepupoBaTh MOHATUSMU: CTelleHb UnCJia, JIorapudm urcsia; yMmeHue
BBLITIOJIHATHL BBIUMC/IEHWE 3HaueHWM U TipeoOpa30BaHMs BbIPAXKEHUM CO CTerneHsIMU U
norapudmamu, mpeobpazoBaHusi APOOHO-pal[MOHATBHBIX BbIPA)KEHUH;

—I1P63 YMeHue OIepupoBaTh TOHATUSIMU: paLlMOHa/IbHbIE, UWppaljOHabHbIe,
Toka3saTe/ibHble, CTelleHHble, jorapudMuueckrie, TPUTOHOMETPHUUEeCKHe YpaBHEHUS W
HepaBeHCTBa, X CUCTEMBI;

—[1P64 YMeHHe OreprupoBaTh TMOHATHUAMU: (YHKLMS, HerpepbiBHas (QyHKIUS,
NPOM3BO/HAsA, TepBooOpa3Hasi, OmMpefieJieHHbI  WHTEeTpaj; yMeHWe  HaxOJuTh
MPOM3BO/IHbIE  3/IeMEeHTapHbIX  (YHKLWW, MCIMOJb3ys  ClpaBOYHble  MaTepualibl;
HCC/IeIoBaTh B MPOCTEUIMX CAydasX (PyHKIMKA Ha MOHOTOHHOCTb, HAaXOJUTh HAOOJ/IbIIIHe
Y HavMeHbllive 3HaueHUs: GyHKIIUM; CTPOUTh T'paKy MHOTOU/IEHOB C MCI0J/Ib30BaHUEM
amnrapara MaTeMaTUUeCKOro aHaju3a; MPUMeHSTb MPOM3BO/IHYIO TPHY pellleHUH 3aJau Ha
NIBIDKEHMe; pelllaTh NMPaKTHKO-OPHUEHTUPOBAaHHbIE 3a/laul Ha HauOOJIbIINe Y HauMEeHBIITHe
3HaueHHs1, Ha HaX0)KJieHHe MyTHU, CKOPOCTU U YCKOPEHMS;

—I1P65 YMeHHe OmnepyupoBaTh MOHITUSMU: paljioHa bHas (PYHKLMs, TToOKa3aTebHast
byHKIUMs, cTerneHHass (QYHKUMs, jorapudmuyeckas (GYHKIMs, TPUTOHOMETpPUUecKue
byHKIMMA, oOpaTHble (YHKIWHM; yMeHHe CTPOUTb TrpadUKu HW3YUeHHBIX (QYHKIHUMH,
WCTI0/Tb30BaTh TpadMKX TIPU M3yUeHUU TIPOLIeCCOB U 3aBUCUMOCTEH, TIPU pellleHud 3a/jau
W3 Ipyrux y4yeOHBIX MpeAMeTOB U 3afiau W3 peasbHOW >KW3HU; BhIpaXKaTb (opMyJsiaMu
3aBUCUMOCTH MeKy Be/TMUMHAMU;

—[IP66 YMeHHe DpelllaTb TEeKCTOBble 3a/laud pa3HbIX TUMOB (B TOM UMC/ie Ha
TIPOLeHTBI, JOJTU U UaCTH, Ha ABWKeHHe, paboTy, CTOMMOCTb TOBAapOB M YCJIYT, HaJOTH,
3ajauin U3 00acTA ympaB/ieHHS JMUHBIMA M CeMeWHbIMH (HUHAHCAMH); COCTABJSTbH
BbIDA)KEeHUsI, YpaBHEHUs], HepaBeHCTBa U UX CUCTeMbI 10 YCOBUIO 3a/laud, UCC/IefioBaTh
ToJiyueHHOe pellieHe U Ol|eHUBaThb MPaB/oMo/J0OHOCTb Pe3y/IbTaToB;

—IIP67 YMeHHe OIepupoBaTh TOHSATHSIMU: CpefiHee aprdMeTHueckoe, 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 OrepupoBaTh TTOHATUSAMU: CTyYalHbIN OMBIT U C/TydaiiHoe 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;

—[IP69 YMeHHe OIepyupoBaTh TIOHATUSAMHU: TOUKa, TIpsiMasi, TIJIOCKOCT,
TIPOCTPAHCTBO, [JBYIPAHHBIM yroJ, CKpeluBaroIuecs TpsiMble, MapajiiefbHOCTh W
MepreHIUKY/ISPHOCTb TIPSIMBIX W TVIOCKOCTEH, Yroa MEXAY TMpPSIMBIMHU, YTOld MEXAY
TIPSIMOM U TIJIOCKOCTBIO, YTOJT MEX/Y MJIOCKOCTSIMU, PACCTOSIHHE OT TOUKM 10 MJIOCKOCTH,
pPacCTOosiHWe MeXAY TMPSIMbIMH, PaCCTOSTHUE MeXAY TUIOCKOCTSIMU; YMeHHWe MCII0J/Ib30BaTh
MpU pellieHrr 3a/ilau M3yueHHble (akThbl U TeOopeMbl IJIaHUMEeTPUM; YMeHHe OLleHUBaTh
pa3Mepbl 00bEKTOB OKPY KaloI[ero MHPa;

—[IP610  YMeHMe  OMepupoBaTb  TMOHATUSIMA:  MHOTOTDAaHHUK,  CeYeHue
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;

—I1P611 YMeHHe OmeprupoBaTh MOHSATHUSIMU: [BWKEHHE B MPOCTPAHCTBe, T000HbIe
(buryphl B IPOCTPAHCTBE; UCITO/b30BaTh OTHOIIIEHHE TIJIOIIa/iel TTIOBepPXHOCTeN U 00beMOB
1o/106HBIX (DUTYp MPH pellieHnH 3a/1ay;

—[1P612 YMeHHe BBIYMC/SATbH FeOMeTpUYeCKHe BeJIMUMHbI ([JIMHA, YroJ, MJIOLajb,
00beM, TI/IoIa/ib TIOBEPXHOCTH), UCTIONb3Ys H3yUeHHbIe (JOPMYJIbI U METO/IbI;

—[1P613 YMeHUe OreprupoBaTh TMOHATUSIMU: TPSMOYTOJibHasi CMCTeMa KOOpZMWHaT,
KOODJWHAThl TOYKH, BEKTOP, KOOpDJWHATbl BEKTOpa, CKajsipHOe TMpOM3BeJieHHe, Yol
MeXKJy BEKTOpaMH, CyMMa BEKTODOB, TpOM3Be[eHHe BeKTOpa Ha UHWCJI0; HaXOAUTh C
TIOMOIIIbI0 U3yYeHHBIX (POPMy/s KOOpPAWHAThl CepeliHbl OTpe3Ka, PAacCTOSIHUE MeXIy
JIBYMsI TOUKaMU;

—I1P614 YMeHUe BbIOMpaTh MOAXOASILIMN W3yUeHHbIN MeTo[| [Jis pellleHus 3a/iaui,
pacro3HaBaTb MareMaThueckve (akTbl M MaTeMaTH4yecKhe MOJEeNIU B TPUPOAHBIX M
00I1leCTBEHHBIX SIBJIEHUSIX, B UCKYCCTBe; YMeHHe TPUBOJUThL NMPUMePbl MaTeMaTUueCKUX
OTKPBITUM POCCUUCKOM ¥ MUPOBOM MaTeMaTUYeCKOW HayKH.

—[IPyl yMeHHe OINepupoBaThb TIOHATUAMU: OMpeJe/ieHre, akChOMa, TeopeMa,
C/ie[ICTBUe, CBOMCTBO, MPU3HaK, J0Ka3aTe/bCTBO, PABHOCU/IbHBIE (DOPMYJ/IMPOBKU; YMEHUEe
dopMysipoBaTh 0OpaTHOe W TIPOTHBOIIO/IOXKHOE yTBEpPsKIAeHUe, TIPUBOJUTh TPUMEpPhl U
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KOHTPIPUMEpBI, HCI0J/Ib30BaTh MeTOJ, MaTeMaTU4yeCcKOW WHIAYKLUWW; TIPOBOJUTh
JlOKa3aTe/lbHble  pacCy)XKJeHWs TIpU  pellleHWd 3a7iau, OLeHUBaTb JIOTUYECKYHO
MPaBUIbHOCTb PacCy>X/IeHUH;

—I1Py2 yMeHHe OIepupoBaTh MOHATHUSMU: MHOXXECTBO, MOJMHOXXEeCTBO, OIepaluu
HaZi MHOXXeCTBaMM; YMeHHe WCII0/Ib30BaTh TeOPeTMKO-MHOXXeCTBeHHbIN armapar Jjis
OTHMCaHUsl peasbHbIX TPOLECCOB U SIBJIEHWH, U TpY pelleHUM 3ajayd, B TOM 4uCjie U3
JIPYTUX yueOHbIX MPeIMeTOB,;

—I1Py3 yMeHHe OMepupoBaTh MOHATUSIMU: rpad, CBSI3HbIM rpad, JepeBo, LUK/, rpad
Ha TUJIOCKOCTH; yMeHMWe 3a/laBaTb M OIKChIBaThb Tpadbl pa3IMYHBIMUA CMOCOOAMU;
MCIT0J1b30BaTh rpadbl MpU pellieHnH 3aZay;

—I1Py4 ymeHuWe CBOOOJHO OMepHpOBaThb TOHATUSIMU: COUeTaHHe, TiepecTaHOBKa,
YUC/I0 COYeTaHWW, UYHMC/IO0 TepecTaHoBOK; OwHOM HbBIOTOHA; yMeHHe TIPUMEHSITb
KOMOMWHATOpHbIe (PaKThI U PaCCy>KAeHUs [I/Is pellieHus 3a/1ay;

—IIPy5 yMeHHWe OMNepyUpOoBaTh MOHATUSIMM: HATypajJbHOE UHUCJ/IO, LieJioe UUCIIO,
OCTaTOK MO MOJYJI0, palUoHaAbHOe YKC/I0, WppaLMOHaJbHOE YMC/IO0, MHOXXeCTBa
HaTypa/ibHbIX, LieJbIX, paljUOHAa/bHbIX, JeWCTBUTENbHBIX UYMCe/; YMEHUe HCII0/Ib30BaTh
MPY3HAKU JIeJTMMOCTH, HaUMeHbIIWI OOIMii Jie/uTe/lb U HauMeHblllee 00ljee KpaTHOe,
anroput™ EBK/IWJa MpuU pellieHWMH 3afiau; 3HAKOMCTBO C pa3/MYHbIMU TO3ULIMOHHBIMU
CUCTeMaMHU CUUCJIeHUS;

—I1Py6 ymeHUe CBOOO/IHO OTMepUpPOBATh MOHSATUSIMU: CTeleHb C LieJIbIM IoKa3aTesieMm,
KOpDeHb HaTypa/JibHOM CTeleHW, CTeleHb C palyOHalbHBIM TIOKa3aTejieM, CTeleHb C
JeCTBUTETbHBIM (BeleCTBeHHbIM) TOKa3aTesieM, JIorapu(M umucia, CUMHYC, KOCUHYC U
TaHr'€HC MPOM3BOJILHOTO UMCIIA;

—[IPy7  yMeHWe  OIEepUpOBaTh  MOHATUSMU:  TOXKJECTBO,  TOXKJECTBEHHOe
npeoOpa3oBaHye, ypaBHEHWe, HEPaBEHCTBO, CHCTeMa YpaBHEHMM U HEPaBEeHCTB,
PaBHOCU/IBHOCTb ypaBHEHHI, HEPaBeHCTB U CHUCTeM, pallMOHa/bHble, WpPpaLMOHA/bHBbIE,
MoKasaTe/bHble, CTeleHHble, JIorapu(pMUUecKhe, TPUTOHOMETPHUYECKHe YpaBHEHMUS,
HepaBeHCTBA U CHUCTEMbl; YMeHHUe pellaTb ypaBHeHHWs, HepaBeHCTBA U CUCTEMBbI C
MOMOIIIbIO pa3/MyHbIX TIPUEMOB; pelllaTb ypaBHeHWs, HepaBeHCTBA U CHUCTEMbI C
rnapaMeTpoM; TIPUMEHSITb YypaBHEHUsl, HepaBeHCTBA, WX CHUCTeMbl [Jisi peLlieHUs
MaTeMaTUUeCKHX 3a/iau U 3a/lau U3 pa3/iMuyHbIX 00/1acTeii HayKy U peanbHON XKU3HMY;

—I1Py8 yMeHHe CBOOOJHO OMepyUpoBaThb MOHATUSIMU: rpaduk (yHKUMH, oOpaTHas
byHKIUS, KOMMO3WLMA (QYHKUUM, JiMHeWHasi QYHKIYs, KBaJpaTHuHasi (QYyHKIHSs,
cTerieHHasi GYHKIUS C 1ieJIbIM TIOKa3aTesieM, TPUroHOMeTpruueckue (DyHKLMH, oOpaTHbIe
TPUTOHOMETpUUecKre (DYHKLIMM, ToKa3aTe/bHas U jorapudmMuueckas QyHKLUHU; yMeHue
CTpOUTh TpaduKy HYHKIIMMA, BBITIOIHSATH peodpa3oBaHus rpadukoB GyHKIUL;

yMeHUe WCIO/b30BaTh TpapuKA (QYHKIUNA [ U3ydeHUs TIPOLIeCCOB U
3aBUCUMOCTeN TpU pelleHuy 3aJau U3 JAPYruX yueOHBbIX TpeJMEeTOB W W3 peasibHOU
JKU3HH; BbIpaKaTh (pOPMYJIaMU 3aBUCUMOCTU MeX/y BeTUUYMHAMY;



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 W 3ajau C T[apaMeTpaMy; H300pakaTb Ha KOOPAMHATHOM TJIOCKOCTU
MHO>KeCTBa pellieHU ypaBHeHUd, HepaBeHCTB U UX CHUCTeM;

—I1Py9 ymeHHe CBOOOJHO OMEpUpPOBaTh TOHATHUSIMU: T10C/Ie[J0BATeTbHOCTD,
apudmMeTHyecKasi TpOrpeccusi, reoMeTpuueckasl mporpeccusi, 6eckoHeuHo YyObIBarollas
reoMeTpuyeckasi MpOrpeccusi; yMeHHe 3a/laBaTh MOC/Ie[0BaTeJIbHOCTH, B TOM YUC/e C
TOMOLLBbI0 PeKYPPEeHTHBIX (hOpMYT;

—I1Py10 yMeHHe OmnepupoBaTh TOHSITUSIMUA: HENPEepbIBHOCTb (DYHKIMM, aCUMMOTOTHI
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 WCMO/b30BaTh TMPOM3BOJHYI /Ui MCCHAelOBaHUS  (QYHKLUM, [Jid
HaxOKJEHUs HaWIyulllero pelleHusi B TIPUKIAAHBIX, B TOM UHC/Ie COLMAIbHO-
5KOHOMUUECKMX U (PU3MYEeCKUX 3ajjauax, JJis OIpefesieHdss CKOPOCTHM W YCKOPEeHHUSs;
HaXOAUTb TUIOLAZAN U 00beMbl (UIYp C TIOMOIIbIO WHTerpasa; MPUBOJWUTH TIPUMEpHI
MaTeMaTH4YeCcKOro MOZe/IMpOBaHusl C MOMOLbI0 AU PepeHlInaTbHbIX YPaBHEHWH;

—IIPyl1 yMeHHe OIepupOBaThb MOHATHUSMU: KOMIIJIEKCHOE UYMCJIO, 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 MOHATUSIMU: CpejiHee 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;

—I1Py13 yMeHHe HaXO[AWUTb BEPOSTHOCTU COOBITUN C MCMOb30BaHUEM rpaduuecKux
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;

—TPy14 ymMeHHe CBOOOZHO OMEPUPOBATH TOHSTUSMHU: TOUKA, TPsMasi, TJIOCKOCTh,
TPOCTPAHCTBO, OTPE30K, JyY, TUIOCKWWA YTOJ, ABYTPAaHHBIA YToJ, TPeXTPAHHBIA YTOI,
repeceKarolecsi, TapajijefbHble W CKpelUBalol[Uecs TpsMble, TapasyieNibHOCTh U
NepreHAVKYISPHOCTb TIPSIMBIX W TUIOCKOCTeH, Yro/l MeXXAy TpPSMbIMUA, YTOMT MEXIY
NPSIMOM U TIJIOCKOCTBIO, YTO/T MEXKIY TJIOCKOCTSIMU; YMeHUe UCTIO/Ib30BaTh TIPU pellieHnr
3a7lay u3ydeHHble (DaKThl W TeOpeMbl IJIAHUMETDUH; YMeHHe OL|eHWBaTh pa3Mepbl
00bEKTOB B OKpY’KalollleM MHUpe; yMeHHe OIepupoBaTh MOHSATUSMU: MHOTOTDaHHUK,
CeueHHe MHOTOTDaHHUKA, TPAaBU/IbHBIM MHOTOTDAHHMK, TIpHM3Ma, TMpamMuja, ¢urypa u
TIOBEPXHOCTh BpallleHus], LIWIUHJP, KOHYC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTH, CeUeHHsI
KOHyCa W LWIWH/pA, TapasejbHble OCM WIM OCHOBaHWIO, CeUYeHue Ilapa, MJI0CKOCTb,
Kacaromascsi cdepsl, ILWIMHAPA, KOHyCa, yMeHHe CTPOMTb CeueHHe MHOTOTPaHHHKA,
n300pa)kaTh MHOTOTDaHHUKH, (UTypbl Y TIOBEPXHOCTH BpallleHUs, UX CeUeHHUs, B TOM
YUC/ie C TIOMOIIIbIO 3/IEKTPOHHBIX CPeZICTB; YMeHUe TTPUMEeHSITh CBOMCTBA TeOMeTPUUECKUX
¢duryp, camocrosTenbHO (HOPMYJHUPOBaTh OIpejieIeHUsT W3yd4aeMbix (DUTYD, BBIABUraTh
TUTIOTe3bl O CBOWCTBAX W TMpHU3HAKaX TeoMeTpUYecKux Quryp, OOOCHOBBIBATbH WU
OTIPOBepraTh UX; yMeHHe MPOBOAUTE KacCH(UKaIuio GUryp 1o pa3IuyHbIM MPU3HAKaM,
BBITIOJTHATH He0OXOAMMBIe [JOTIO/THUTETbHBIE TIOCTPOEHUST;

—IPy15 yMeHHe CBOOOZHO OIEpUpOBaTh MOHATHSMU: IUIOWIAAbL (GUryphl, 00HEM
¢Gurypel, BeMUYMHA YTr/a, PacCTOSIHAE OT TOYKH [0 TUIOCKOCTH, PACCTOSHHE MeXAY
NPSIMBIMH, PACCTOSTHUE MEXIY TUIOCKOCTSIMH, TUIOMAAb Chephl, TUIOab TTOBEPXHOCTH
nMUpaMU/bl, TIPU3MbI, KOHyCa, LWwiMHApa, o00BeM Kyba, MpsIMOYTOJILHOTO
napasuiesieniureia, MAPaMU/bl, TIPU3MBbI, LWIMHApA, KOHYyCa, I1apa; yMeHWe HaXO/WUThb
OTHOIIIeHe 00beMOB MOA0OHBIX GUTYP;

—TPy16 ymeHue CBOOOJHO OMEpUPOBaTh MOHATUSIMU: ABWKEHUE, Tapasiie/bHbIN
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
pellIeHuH 3aZiau U3 APYrux yueOHbIX TPeIMETOB U U3 peasibHOMN KU3HH;

—IPy17 yMeHHe CBOOOJHO OMepUPOBAaThb TMOHATUSMH: TPSIMOYTOJIbHAasi CUCTeMa
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
BeKTOPHbBIN 1 KOOPAWHATHBINA METOZ, [Jisl PellieHHs TeOMeTPUUeCKUX 3a/jad U 3aZiau APyrux
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yueOHBIX TIpeIMETOB; OIEPUPOBAaTh TOHATUSAMM: MaTpulla 2x2 U 3X3, OmpejenuTesb
MaTpULIbl, TeOMETPUUECKHH CMBIC/T OTIPe/Ie/IATEJIS;

—[Py18 yMeHHe MOJe/JUpPOBaTh peajibHble CUTyallUM Ha $A3blKeé 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 TeOMEeTPUUYECKUX TIOHATUM U BeJUYUH, pellaTb CBS3aHHble C HUMHU
TpakTUUeCKrWe 3aJaud; COCTaBJ/SITb BEPOSITHOCTHYHO MOJie/ib U HWHTEpPIpPeTUPOBaTh
TOJTyUeHHbIM pe3yJ/ibTaT; pellaTh MPUK/IaJHble 3a7aud CpPejCTBaMHA MaTemMaTU4YeCKOro
aHa/13a, B TOM UMCJ/Ie COLMaTbHO-9KOHOMHUYECKOT0 U (DU3MYeCcKOro XapakTepa;

—I1Py19 ymMeHHWe BbIOMpaTh MOJXOASIIUNA MeTO AJis pellleHus 3afjaud; TOHUMaHue
3HAaUYMMOCTH MaTeMaTHKU B W3yYeHUU TIPUPOJHBIX M OOI[eCTBEHHBIX IPOLIECCOB U
sIBJIEHWM; YMEeHHe pacCliO3HaBaTh MPOsIBJIEHHE 3aKOHOB MaTeMaTUKH B UCKYCCTBe, YMEHUE
MPUBOJAUTHL TPUMEPbl  MaTeMaTUUEeCKUX  OTKPBITUA  pPOCCUMCKOM W  MHUPOBOU
MaTeMaTU4eCKOW HayKH.

O6wjue KomMnemeHyuu

OK 1. Beibupath criocoObl pellieHWs 3a/iau MpodecCHoHaIbHON /IeATembHOCTH
TIPUMEHUTEJIBHO K Pa3/IMYHbIM KOHTEKCTaM

OK 2. Mcnosb30BaTh COBpeMeHHbIe CpeJCTBa MOUCKA, aHa/lu3a U UHTeprpeTanuu
vHPopMaluM, U  UWHGOpPMAllMOHHble  TEXHOJOTUW  [I/I1  BBITIOJHEHUS  3ajay
Npo(ecCUOHATLHOM eITe/IbHOCTH

OK 3. I[lnanupoBaTh W pear30BbIBaTh COOCTBeHHOEe TpodeCcCHOHA/NIbHOE U
JIMYHOCTHOE pa3BUTHe, MpeANPUHUMATENbCKYI0 [1eTe/TbHOCTh B MpodeCcCHOoHaIbHOU
cdepe, UCMO/B30BaTh 3HAHUS IO TIPABOBOW W (DMHAHCOBOM T'PaMOTHOCTU B Pa3/IMUHBIX
JKA3HEHHBIX CUTYalUsX

OK 4. 3ddeKTHBHO B3aMMO/1eHiICTBOBATh U pab0TaTh B KOJIJIEKTHBE U KOMaH/Ie

OK 5. OcyujectB/iATh YCTHYHO UM [MCbMEHHYK) KOMMYHMUKAL|MIO Ha
roCcyJjapCTBeHHOM si3biKe Poccuiickoii ®efiepaliuul ¢ yueToM 0COOeHHOCTel COIMaTbHOTO
Y KYJIbTYPHOTO KOHTEKCTa

OK 6. IIposBasitb TpakKAaHCKO-MaTPUOTUUECKYIO TIO3ULIKI0, [1eMOHCTPHUPOBATh
OCO3HaHHOe MOBe/leHWe Ha OCHOBE TPAAMI[MOHHBIX POCCUMCKUX AYXOBHO-HPAaBCTBEHHBIX
I[eHHOCTe, B TOM YHUCAe C YyuyeTOM TapMOHM3allMM MeE)KHAL|MOHA/NbHBIX U
Me’KpPe/TMTMO3HbIX OTHOLLIEHWH, IPUMEeHSITh CTaHJapThl aHTUKOPPYILIMOHHOTO TIOBEIeHUs

OK 7. CopeiicTBOBaTL COXPAHEHHWIO OKpY’Kalolllell cpefibl, pecypcocbepexeHHIo,
NIPUMEHATb 3HaHUS 00 W3MeHeHWM KauMaTta, MPUHLIUILI OepeXk/IMBOTO TIPOM3BO/CTBA,
3¢ (heKTUBHO [1eliCTBOBATH B UP€3BbIUalHbIX CUTYaLUsIX

ITpogpeccuonanbHbie KomnemeHyuu
[1K 1.2 AHa/M3UpoBaTh ¥ paCcCUMThIBATh MaTepHrasbl reoie3n4ecKrux CbeMOK.



@DOoH/I OLI€HOYHBIX CPe/ICTB /I/Is1 BXOJHOT0 KOHTPOJIS

Bxo/iHOW KOHTpOJIb COCTOWUT W3 3aJaHWM, YaCTUUYHO B3SITHIX M3 OTKPBITOTO OaHKa
OI'D u BIIP no matemaTtvke. Ha BbIMO/IHeHMe 33JJaHUM BXOJHOTO KOHTpOJS gaetcs 1
aKaJleMU4ecKu vac (45 MUHYT).

Bx0/1HO¥ KOHTPOJ/Ib COCTOUT U3 2-X YacTeii: 00si3aTeTbHOM U IOTIOJTHUTE/TbHOM.

OOb6s13aTesibHasi UaCTh COMIEPXKUT 3aflaHUs MHUHMMA/ILHOTO 00s3aTe/TbHOTO YPOBHS,
JIOTIO/THUATE TbHAsI YaCTh — O0sIee C/I0)KHBIE 3a/JaHUS.

[Tpy BBITIOJIHEHWHW 3aZlaHU TpeOyeTcs TpeACTaBUTh XOJ PpeIleHdsT U yKa3aThb
MOJTyUeHHbIM OTBeT. I[IpaBU/IBHO BBIMOJTHEHHOE 3a/laHe W3 00s3aTe/lbHOH UacTH
OLIeHMBaeTCsl B OJWH 0Oasii; MpaBU/IbHOE BBHITIOJHEHHWE 3a/laHUM JIOTIOTHUTETbHON YacTh
ouleHrBaeTcs 3 6annamuniy 1-2 6aniaMu 3a YaCTUYHOE pelleHue.

Basibl, oyyeHHbIe 3a BCe BbITIOJIHEHHbBIE 3a/JaHus, CYMMUDPYIOTCS.

IITkana nepesoda 6a108 8 omMemKuU no NAMuUOA/1bHOU cucmeme

Ommemka Yucno 6annos,
Heo0Xxo00uMoe 0/151 No/lydeHus OmmMemku
«3» (y008.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

O6pazoeame ibHble pe3y/ibmambl, Nodsjexcaujue npogepke (3/1eMeHmMbl):

TIP6 1, IIP6 5, TIPG 6, IIP6 9, TTPG 12, TIPG 14.
TPy 1, [IPy 5, 1Py 7, [IPy 8, TIPy 18, ITPy 19.
OK 1, OK 2, OK 4, OK 5, OK 6, OK 07

TIK 1.2.

3adaHus 6X00H020 KOHMPO/1s1

Obs3aTe/nbHasA YacThb
IlIpu pewenuu 3adaHuti 1-4 3anuwiume npaeu/ibHbILI OmMeem u3 uemblpex
npeo/10CeHHbIX.
1. (1 6ann)PackpoiiTe GoOpMyy COKPAIL|EHHOTO YMHOKeHUs a*-b’:
A) a*-2ab+b?; B) (a-b)(a+b); B) a*+2ab-b* I') (a-b)(a-b)

2. (1 6ann) [Tnommaas TpeyroabHUKA BEIUKCIISETCS 110 opMyIie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
()

3. (1 6ann) Kakoe 13 c/ieyIOIMX YMCe 3aKTF0UEHO MEXX/y UhC/IaMu 1748

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



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

1) N 2) | 3)

o] 1\ ol 1 ol 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.
1 11

5. (2 6anna)Berunciure 2 S

6. (2 Ganna)Pemmre ypaBHeHuex>-7x+10=0.Ecii ypaBHeHMHe vMeeT 0ojiee OJHOIO
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 6anmma) Bricora BH mapannenorpamma ABCD genut ero cropoHy AD Ha
orpe3ku AH=2 u HD=32. [QuaroHane napamnenorpamma BD pasna 40. Haiipure
T/I0La/b Mapasuie/iorpaMmMa.

JlonosiHUTe/IbHAsA YacTh
IIpu ebinosHeHuu 3adaHus 9 3anuwiume Xx00, 000CHOeaHUe pewleHUs1 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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2. ®oHJ| OLIEHOYHBIX CPE/JCTB /Isl TEKYIEro KOHTPOJIs

TeKylMii KOHTPOJIb MPOBOASTCS BO BpeMsl ayJIUTOPHBIX 3aHATUM 0 MaTeMaTHKe B
COOTBETCTBUM C y4eOHBIM TUIAaHOM U paboueit miporpammbl O/l «MaremaTHKa» 10 BCEM
pasziejiaM TporpaMMbl. TeKyI[Mid KOHTPO/b COCTOWUT M3 [BYX UacTel: TEOPeTUUeCKOU U
npakTrueckoit. [1py 3ToM oOyuaroliiecs MoyJyaroT JBe OTMETKH.

TeopeTnueckass 4YacTb TIPOXOJUT B ¢oOpMe YCTHBIX OTBETOB: OOyuaroiuecs
BBITSATMBAIOT MSITh KAPTOUYEK C BOMPOCAMM, JAIOT TOJHBIM OTBET (CO CIHMCKOM BOMPOCOB
oOyuaroryecs: 3HAKOMSATCS B Havasie U3y4deHus pasjena).

IITkana nepegoda 6an106 8 ommemkKu no NAMuGA/1/1bHOL cucmeme

Ommemka Kosuuecmeo eepHbIx omeemoe Ha meopemuyecKue 80npochl
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauyHo) 5

3ajjaHusl TpaKTUUeCKoW uYacTH (KOHTPOJbHbIe pabO0Thl) YaCTMUHO B3SIThI U3
oTkpbITOro 6aHka EI'D u BITP 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
BTOPOI YaCTH TIpe/ijlaraeTcsi BBITIOJIHUTD 6 3alaHuii - 0OPMUTDL XOJ, pellieHusl U 3ar1caTh
TM0JIyYeHHbIN OTBET.

3a mMpaBWIbHOE BBLITIOJIHEHWE JIFOOOTO 3aZlaHvsi TIepBOM YacTH 00yYaromiuics
rosiyuaeT oguH 6asuia. IIpaBuibHOe BBITIOJIHEHHE 3alaHUM BTOPOM YaCTH OLIeHUBAeTCs 2
6aniamu v 1 6anyioM 3a YaCTUUHOE pellieHHe.

basnnbl, mosiydeHHbIe 3a BCe BBIMOTHEHHbBIE 3a/laHUsI, CYMMUPYHOTCS.

IITkana nepegoda 6a108 8 ommemKu no nAMudA/1bHOU cucmeme

Ommemka Yucno 6a1108,
Heo0x00umoe 0151 no/lydyeHusi Ommemru
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16
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3.1 IIpsimble u n10CKOCMU 8 NpOCMpAaHcmee

O6pazoeameibHble pe3y/ibmambl, Nodjexcaujue npogepke (3/1eMeHMbl):
ITP6 1, ITP6 9, TTP6 11, ITP6 12, ITP6 14.

TPy 1, ITPy14, [IPy 15, ITPy 16, TPy 18, [1Py 19.
OK1,0K2,0K3,0K5, OK 7.

K 1.2
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. TIlepeurcivre B3aWMHOe pacro/iOKeHHWe TIPSMOM U TUIOCKOCTH B
TIPOCTPaHCTBe.

14. PackpouTe MOHSTHE «yTroJ MEXAY NPSIMOU U MJIOCKOCTBIO».

15.  PackpoiiTe MOHSITHE «Iapa/l/ieJIbHOCTh TIPSIMOU M TIJIOCKOCTH.

16.  PackpoiiTe MoHSITHE «Te€PIEeHUKYISIPHOCTb MPSAMOU U TJIOCKOCTHUY.

17.  IlepeunciuTe B3aMMHOEe pPacriojioXKeHHUe IBYX MJIOCKOCTel B ITPOCTPaHCTBE.

18.  PackpoiiTe TIOHSITHE «yTOJ MeXY MIOCKOCTSIMI».

19. PackpoiiTe MOHSTHE «Iapa/l/ieJIbHOCTh TIJIOCKOCTEN».

20. PackpoliTe MOHATHE «ePHEeHAUKYISIPHOCTh TIJIOCKOCTEN».

21. Kak HaWTH pacCTOsiHWE OT TOYKU [0 MPSMOK?

22. Kak HaWTU pacCTOSIHUE MeXy MPSMbIMU?

23.  Kak HaWTH pacCTOsIHAE MeXAY TJIOCKOCTSIMU?

24. lIpogomxkure orpefeneHve: «[lepreHAUKYISIp — 3TO...».

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

26. IIpogomxute ornpeneneHue: «[IpoeKuysi HAKIOHHOM — 3TO...».

27. IlepeuncinTe CBOMCTBA Mapasuie/IbHOTO TTPOEKTUPOBAHUS.

28. [lpuBeguTe mpUMepbl CUMMETPHUM Ha IMJIOCKOCTH B MPUPO/Ie, UCKYCCTBE,
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»?

KouTpoibHasa padora Nel
Oo0s3aTe/IbHAg YaCTh
IlIpu pewenuu 3adavuli 1-4 3anuwiume npasu/abHbIL OMeem U3 uembipex

npeo/104#CeHHbIX.

1. (1 6anm)PacimmbpyiiTe KpaTKyHO 3aich: a€ f.

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)napannensHsl; b) mepecekatorcs mo npssmou; B) coBnazaroT; [') ckpemuBaroTCs.

4.(1 6ann) Ecnu ripsiMast, TIpoBeleHHast Ha TIJIOCKOCTH Yepe3 OCHOBaHHEe HAK/IOHHOM,
TIepIeH/IMKYJIIpHA ee MPOeKLUH, 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 ebinoaHeHuu 3adaHuti 5-8 3anuwiume xo0 peuwleHusl U nos/yyYeHHbIU omeemn.

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, ecm orpe3ok AB He mnepecekaeT IIOCKOCTb M ecimd AA;1=6,8cwMm,
BB.=7,4cMm.

6. (2 6anna) Ipsambie AC, AB u A/l norapHo neprieHAUKY/IsIpHbI. HaliznTe oTpe3ok
CH, ecmu AB=5 cm, BC=13 cm, AI=9 cm.

7.(2 6amna)i3 TOukKM K TUIOCKOCTH TIDOBeZleHBbI /iIBe HaK/IOHHbIe. Halizurte AyiMHBI
o0l11lero reprieHANKY/sipa, eC/d TPOeKLUWH HAKIOHHBIX OTHOCATCSA KakK 2:3 U [JIUHbI
HaKJIOHHBIX paBHbI 23 €M U 33 CM.

8. (2 6anna) Haueptureky6ABCJAB:C: ;. IToctpouts Touky Ke€ AB, Touky M e
O0.C, orpe3ok PE € A;B;C;.

Jono/iHuTe/IbHAaA YacTh
Ilpu ebino/HeHuu 3adaHusi 9 3anuwume x00, 000CHOeaHue pewleHUs1 U
noslyueHHbIll omeem.
9. (3 6anna)Pa3burh 1BeTHUK Kpyriaod ¢dopmbl (R=2 M) Ha 4YacTU pa3IAYHOU
rioazu. PaccumTaTh KOJMYECTBO Ca)KeHLIEB LIBETOB AJisi KaKAoro cekropa. OdhopMuTh
cxeMmy LiBeTHUKa. Hampumep:
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ITa/I0HbI 0TBETOB:

Howmep 5 6
3a/ilaHUA
OTtBer 7,1 15

14




3.2 KoopouHambl u eeKmophbl

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

I1P6 1, I1IP6 9, T1P6 11, I1P6 12, TTP6 13.

[TPy 1, ITPy 14, ITPy 15, ITPy 16, [Py 17, ITPy 19.
OK1,0K2,0K 3,0K5,0K?7.

K 1.2

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.

KouTposabHas padora Ne3

O6s13aTe/1bHAsA YacTh
IIpu pewenuu 3adauuii 1-4 3anuwume npasuabHbIli oOmMeem U3 uemblpex

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 6ana) [Tpu KakKKX 3HAUEHUSIX N BEKTOPbId(4,n,2), 8(1,2,n)neprieHAUKYAspHbI?)

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 ebinoiHeHUu 3adaHusi 9 3anuwume x00, 000CHOeaHue pewieHUs1 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
OTBer B B A B -30 -1 -3/7 - 68
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3.3 OcHoebl mpuzoHomempuu. TpuzoHomempuuecKue pyHKyuu

O6pazoeameibHble pe3y/IbMambl, Nod/Aexcaujue npoeepke (3/1eMeHmbl):
ITP6 1, ITP6 3, TTP6 5, TIP6 14.
TPy 1, IIPy 6, [TPy 7, [IPy 8, [1Py 18, TPy 19.
OK 1,0K 2, OK 3, OK 4, OK 5, OK 6.
I[IK 1.2

TeopeTnyeckue BONPOCHI:

1. Uemy paBeH yros B O4VH pajuaH?

2. B Kakux 4eTBepTSIX TPUTOHOMETPUUECKOro Kpyra (yHKLUMS y=sinX NMpUHUMAaeT
TIOJIOJKUTE/IbHbIE 3HAUEHUS?

3. B Kakux ueTBepTsiX TPUTOHOMETPUUECKOT0 Kpyra (PYHKIUSI y= COSX NMPUHUMAeT
oTpuLiaTe/IbHble 3HaUeHUs?

4. TIpogomxkure ornpeeneHue: « CUHYC OCTPOro yrjia — 3T0...».

5. TlpomomxkuTe omnpepesneHue: «KoCHHYC OCTPOro yrjia — 3T0...».

6. IIpomos/mkute onpepenenue: « TaHTeHC OCTPOro yrjia — 3TO...».

7. CdopMynvpylTe OCHOBHOE TPUTOHOMETPUUECKOe TOX/eCTBO.
8. Uemy paBHO mpousBejeHUe tgx*ctgx?
9
1

Yemy pageH sin(2x)? CpopMynvpyuTe MpaBUio BbIUKMCIEHUS.
0. Uemy paBeH c0s(2x)? CopmMynMpyuTe MpaBUiIo BbIUMCIEHUS.
11. TTepeuncnuTe TpUroHOMeTpHUUYeCKUe (YHKIUH, YKa)KHUTe UX TTePUO/IbI.
12. YUemy paBeH niepuo/; GyHKLUU y=c0S(4X)?
13. eMy paBeH nepuo, GyHKIUU y=c0s(x/4)?
14. Onpeenire 0b6acTh 3HaUeHUs1 GyHKIUH Y=3C0s(5X)?
15. ITepeuriciuTe CrIOCOOBI pellieHUs] TPUTOHOMETPHUUECKUX YpaBHEeHUH.
16. PackpoiiTe ajrOpuTM pelleHUs] OJHOPOJHBIX TPUTOHOMETPUUYECKUX ypaBHEHUM
MepBOro NopsiJKa.
17. PackpoiTe ajJrOpUTM peLlIeHUs] OJHOPOJHBIX TPUTOHOMETPUYECKUX ypaBHEHUM
BTOPOTrO MOPS/IKa.

KoHTposibHas padora Ned
O6s3aTe/1bHAA YacTh
IIpu pewenuu 3adauuti 1-4 3anuwiume npasuabHbIli oOmMeem U3 uemblpex

npeo/10)CeHHbIX.

1. (1 6ann)B A ABC sinC=£‘—é. Kaxkas 13 CTOpOH sAB/sieTcs runoTeHyson A ABC?
A) AB; B) AC; B) BC; I') CB.

2. (1 6anm) YT/10M KakKOM ueTBepTH sIBJIsieTCs yros a=400°7

A)L; B) II; B) III; T') IV.

3. (1 6ann) Kakue u3 hyHKIUM SBASIOTCS YETHBIMU?

A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.
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1
4. (1 6amn) Kakue 13 umrcen sIBASIOTCS KOPHEM ypaBHEHMSI COS X =57

T T T 21
A)X=¢; B)x=3; B)Xx=5; I Xx=7".

IIpu ebinoaHeHuu 3adaHutl 5-8 3anuwiume xo0 peuwleHusl U nos/y4YeHHbIU omeem.

. Tt T
5. (2 6amia)Beruncnure: sin; + cos.

o 2 . 2
6. (2 6anna) HaiiguTe 3HaUeHUe BBIPDAKEHUS 4arccosg - 4arcsm(-7)

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

JonoHuTebHAaA YacTh
IIpu ebinosHeHuu 3adaHus 9 3anuwume Xx00, 000CHOaHUe pewleHUs1 U
no/1y4eHHbIll omeem.

9. (3 6anna)PeriTe cructeMy ypaBHEHUA:
X+ty=nm
sin x+ sin y=2.
JTa/IOHbI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuUsA
OTtBer b A B b 1 21 - | Ty (
2 £+2mu z
, 2 2
ne zZ ne 7
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3.4 IIpouseodHas (pyHKyuu, ee npumeHeHue

OO6pa3zosame ibHble pe3y/1bmambl, nod/excaujue npogepke (3/1eMeHMbl):
ITP6 1, TTPG 4, T1P6 6, ITP6 14.
[TPy 1, ITPy 6, TPy 7, ITPy 8, I1Py 9, ITPy 10, [TPy 11, ITPy 18, ITPy 19.
OK1,0K2,0K 3,0K 4, OK 5, OK 6, OK 7.
Teopernuyeckre BOIPOCHI:
ITpomomkute onpepenenue: «IlociefoBaTe/lbHOCTb — 3TO. .. ».
[TpuBeauTe nprMep apUpMeTHYECKON NPOrPeCcCUH.
[TpuBeauTe MprMep reoMeTpUYECKOU MPOTrPeCcCru.
[puBeauTe prumMep 6eCKOHeuHO yObIBaroIIeli reoMeTpUUYeCcKoi TPOrpecCu.
[Ipogoskute oripepenenue: «I[IpousBogHas — 3T10...».
PackpoiiTe reoMeTprUueCKH CMbIC/T TPOU3BOJHOM.
[TpomomxuTe onpeeneHue: «KacarenbHasi — 3T0...».
Packpoiite (hr3u4ecKuii CMbIC/I POM3BOAHOM.
[TepeuncnuTe TIpaBU/Ia BBIYMC/IEHUS POU3BOHBIX.
10. YUemy paBHa Npou3BO/Has CTelleHHOW (PyHKLUU?
11. Yemy paBHa pOU3BO/HAas MPOX3BeJeHUS?
12. Yemy paBHa npou3BO/Hasi YaCTHOTO?
13. Uemy paBHa Npor3BOAHAs CI0KHOU (PYHKLIUU?
14. ChopmynupyrTe NpU3HaK Bo3pacTaHUs (QPyHKLMH.
15. CchopmynupyiiTe nipyu3HaK yobiBaHUs (QYHKIUU.
16. CopmynupyiTe Npu3HaK TOUKHM MakKCUMyMa (PYHKLIUM.
17. ChopmynupyliTe pu3HaK TOYKWM MUHUMYMa (DYHKLMU.
18. CocTaBbTe a/iropuTM pellleHds 3a7jad Ha HaXOXKAeHWs HauOoJblero u
HavMeHbLLIero 3HaueHus (PYHKL[MU Ha OTpe3Ke?
19. CocTaBbTe a/rOpUTM HCC/IEJOBAaHUSI U TIOCTPOeHUs] rpaduka GYHKIUUA C
TTOMOILbIO MPOU3BOJHOM.
20. Kak Hal'Tu BepTUKaIbHYI0 aCUMOTOTY rpaduka GyHKIUN?

LCONUN AWM=

KouTpoabHas padora Ne5
Qo0si3aTe/IbHAsA YaCTh
ITIpu pewenuu 3adavuti 1-4 3anuwume npaeuabHbIli O0mMeéem U3 uUemblpex

npeo/10)#CeHHbBIX.

1. (1 6am) Yemy paBHa rpou3BoHas QYHKIUHA Y=COS’X?

A) y'=-sin’x; B)y=-2sin’x; B)y’=-2cos x sinx; I') y'=2cos Xx.

2. (1 6amIlo kakoii 13 GopMy.T BBIUUCIISETCS IPOU3BOAHAST IPOU3BE/IEHHS?

A) (1) =u+v'; B) (w) =u'vHuv’s B)(5) =10 T(E(g(0) =F (g(x)*g (9).
3. (1 6ann)Permre ypapaenue f'(x)=0, eciu f(x)=3x* — 6x +4. BribepuTe OTBeT.
A)1;B)-1; B)4;T) -4.

4, (1 6amm)Ha pucynke w3obpaxeH rpaduk TmpousBoAHON GYHKIUH f(X),
onpeneseHHoOM Ha wuHTepBasie (—10;8). Hakgure KOMMYeCTBO TOUEK MaKCHMyMa
dbynkuuuf(x)Ha otpeske [—-9;6].
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-10 /o] V8

A)5;Bb)4;B)2;T') 3.

IIpu ebinosHeHuu 3ad0aHutl 5-8 3anuwiume Xo00 pewleHUs1 U no/y4eHHbIU omeem.
5. (2 6Gamnma) MarepuanbHasi TOYKa [ABWXKETCS TMPSMOJMHEHHO TI0 3aKOHY

x(t) = —t! 61" — 4% + 51 — 5(me X — paccTosiHWe OT TOYKM OTCYeTa B MeTpax, t—
BpeMsi B CeKyHJax, U3MepeHHOe C Hayvasa ABwkeHus). Haiigure ee ckopocTth (B M/C) B
MOMeHT BpemeHu! = 3 C.

6. (2 6anna)Ha pucyHke n3o06paxkéH rpaduk GyHKIMMY = f(X) ¥ KacaTenbHasi K HEMY

B TOUKe C abcruccoiix,. HaliguTe 3HaueHHe TIPOM3BOAHON MYHKIMUf(X) B TOUKEXo.
YA

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

8. (2 6aa)MccnegoBath GyHKIpIO f(X)=x> — 3X U MOCTPOUTH €€ rpaduK.

7. (2 6anna)Perte HepaBeHCTBO:

JonoHuTebHAaA YacTh

IIpu ebinosHeHuu 3adaHus 9 3anuwume Xx00, 000CHOeaHUe pewleHUs1 U
no/1y4eHHbIll omeem.

9. (3 Gamna) ®upme «CaZoBOA» BLIJENAIOT y4YaCTOK 3eMaM Iutoiiazpio 100 m°.
[IpeaiaratoT ueThIpe yudacTKa pa3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakou
yuacToK ozobput aupektop ¢upmbl «CafloBOJ», yUWThIBas, 4TO HeoOXoauMo Oyzer
TOCTaBUTh 3a00p T10 IepuMeTpy?

JTa/IOHbI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9

3ajjaHuA

OTBeT B b A B 8 1,25 | (-3;2), - 10x10
(8; +0)
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3.5 MH0202paHHUKU U mesia eépaujeHust

Oo6pa3oeame ibHble pe3y/ibmambl, Nod/iexcaujue npogepke (71eMeHmbl):
TIPG 1, IIP6 6, IIP6 9, TIPG 10, IIP6 11, ITPG 12, TIPG 14.

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

OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

N AW

8.

TIPU3MBI.

TeopeTrnueckyie BONPOCHI:

[IpogosokuTe oripepeneHue:
[IpomosoKuTe oripepeneHue:
[Ipozo/oKuTe orpejeneHue:
IIpoposmkuTe onpeseseHue:
[IpogosKkuTe oripepeneHue:

«MHoOrorpasHuK — 3710...».

«IIpusma — 370...».

«IIpssMOYTOMBHBIN Napaie/enunes — 3T0. .. ».
«Ky0 —3710...».

«ITupamupa — 3T0...».

CdopmynupyiiTe CBOMCTBO O MPOTHUBOJIEXKALMX I'PaHsX Mapasiesenuresa.
CdopMynupyiTe CBOWCTBO O AWaroHaIAX Napaienenunesa.
CdopmynupyTe CBOMCTBO O JMWaroHalid W JIMHEHMHBIX  pa3mepax
NIPSIMOYT'0JILHOTI'O Tapasulesienuresa.
9. Kakast mpu3Ma Ha3bIBaeTCst MPSIMOM ?
10. Kakas npr3ma Ha3bIBaeTCsl MPaBUIbHOU?
11. PackpoliTe NOHSITHE «IPABU/IbHAs MUPAMUZAY.
12. Yto Takoe anogemMa rpaBAIbHON MUPaMU/IbI?
13. B uemM oT/iMuMe TMOJIHOM MOBEPXHOCTU TMPU3MbI OT IIOJIHOM TMOBEPXHOCTH
nMpamMuzbl?
14. ChopmynupyiiTe TeopeMy O BbIUMC/IEHUM OOKOBOIW TIOBEPXHOCTH TIPSIMOM

15. ChopmynupyiiTe TeopeMy O BBIUKMC/I€HHWN OOKOBOM TOBEPXHOCTH IMPaBUILHOMN
MMpaMU/bI.
16. HazoBuTe mnpenMeTsl U3 Balllell MpodecCUOHATbLHOW [esTe/IbHOCTH, KOTOpbIe
MMeI0T (POPMbI MHOTOTDaHHUKOB.
17. Kakue MHOTOTpaHHUKH Ha3bIBalOTCS MPaBU/IbHBIMU? [lepeuriciiiTe npaBU/IbHbIE
MHOTOTDaHHUKMU.

18
19
20
21
22
23
1apa?

. IIpoposokuTe onpepesneHuve:
. ITpopgomxkure orpeneneHuve:
. [Ipoposkute onpepesneHue:
. IIpopo/kuTe oripejesieHue:

«umnap — 9T0.. .».

«KoHycC — 370...».

«Y CeuyeHHBIU KOHYC — 3TO...».
«[ITap — 3T0...».

. UTo sBNsIeTCS BBICOTOM yCEUEHHOTO KOHyCa?
. UTO sBIsSIeTCS OCEBbIM CeYeHWeM LWIMHAPA, KOHyCa, yCeYeHHOro KOHYCa,

24. TlepeuriciuTe eAUHULIBI U3MEPeHUS TI/IOIAAN, 00Bema.

25

. Uemy paBHO OTHOLlIeHUE

TIPOCTpPaHCTBe?
26. Uemy paBHO OTHOIIIeHHEe 00BeMOB IMTOAOOHBIX (GUTYP B TIPOCTPAHCTBE?
27. Ha3oBuTe mnpeaMeTbl M3 Ballleld MpodeCcCMOHANTbHOU [esiTe/TbHOCTH, KOTOpbIe

TI7IONAZIel TIOBEePXHOCTEM TIOJ00HBIX GUTYp B
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MMeIoT (DOPMbI TeJT BpallleHuUs.

KoHTposbHasi padora Ne6
Oosa3aTe/IbHAsA YaCTh

IIpu pewenuu 3adanuti 1-4 3anuwume npasuabHbILL oOmMeem U3 uembIpex
npeos10CeHHbIX.

1. (1 OGann)B Kakux eAWHWIIAX UW3MepseTCs IIOMIab TTOBEPXHOCTH
MHOTOTpaHHUKA?

A) B rpagycax; b) B MeTpax; B) B kBazipaTHbIX MeTpax; [') B AByrpaHHbIX Ipajycax.

2. (1 6anm) [normjaabp 60KOBOM MOBEPXHOCTH MPHU3MbI BBIUKCIISETCS TI0 (hopMyie:

A) S = Seoxt 2 Socu.; B) Seox =Poci™H; B) S= Beox + SSocu; I') S60K =2P,q*H.

3. (1 6ann)Yro SBAsIETCS OCEBBIM CeueHHeM yCceueHHOTro KOHyca?

A) paBHOOeApeHHbINi TpeyronbHUK; b) paBHOOegpeHHast Tparmelus; B)
MIPSIMOYTOJIbHUK; [') MpsiMOyTo/ibHas TpareLusi.
4. (1 6ann) Kakag ¢urypa monyyaeTcss TpH BpaIleHWH TPSMOYTOIBHOTO

TPEeYroJIbHAKAa BOKPYT OJJHOTO U3 CBOMX KAaTeTOB?
A) koHyc; B) yceuennsiit KOHyC; B) nupamuza; I') yceueHHast mupaMuja.
ITpu eébinosHeHuu 3adaHutl 5-8 3anuwiume x00 peuwleHuUsl U NO/IyYeHHbILU omeem.

5. (2 6anna) Pebpo ocHOBaHMS MPAaBUIBLHOW TPeyTroabHOW MUPaMU/LI 3 M, ariodema
6M. Hatigure 1uiomazib 60KOBOM MOBEPXHOCTU TTUPAMH/IbI.

6. (2 6anna) IuaroHans Kyba paBHa 588. Haiinurte ero o0neMm.

7. (2 6amna) IIpsIMOYTOBHUK CO CTOPOHaMHU 8CM M 3CM BpalljaeTcsi BOKPYT OobIieid
cTopoHbl. Haiiiure o0beM, ruioijaZii OOKOBOM U TIO/THOM TTOBEPXHOCTeH MOTy4eHHOTO
Tesa.

8. (2 6a/1a) BeruncuTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMerolero gopmy Iapa
pazuyca 0,5 M. B oTBeT 3anuvimTe 4nco, jeJieHHOe Ha 7.

JonosiHuTe1bHAA YaCTh

IlIpu ebinomHeHuu 3adaHusi 9 3anuwume Xo00, 000CHO8aHUe pewleHUs U
nosiyuyeHHbll omeen.

9. (3 6amna) Co3gaTh Mojenb KayMObl, uMeroleil ¢Gopmy KOMOWHHDOBAHHOTO
reOMeTpUYeCKOro Tejla, BBIMIOJIHATL HeoOXoAuMble pacueThl (TJIOL[aAb, 00BEM,
KOJTMYECTBO Y BU/IbI CA’)KEHLIEB).

[TpermosiaraeMbie MoJeny Kaiymo:

JTA/IOHBLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a/laHus
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OT1BeT

27

2744

72 m;
48 m;
64 t
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3.6 IlepeoobpasHasn hyHKyuu, ee npumeHeHue

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

T1PG 1, TIP6 4, ITP6 6, [1P6 14.
TPy 1, IIPy 6, [IPy 7, [IPy 8, [TPy 9, I1Py 10, [1Py 11, [TPy 18, ITPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

TeopernuecKkue BONPOCHI:
[Tpopomkute onpefenenve: «PyHkusa F(x) Ha3biBaeTcs ...».
PackpouiTe reoMeTprueCKUM CMBIC/ OTPe/Ie/IEHHOI0 UHTerpasa.
[TpopomxuTe onpeeseHue: « KpuBonrHeliHas Tparelus — 3TO...».
Cdhopmymmpyiite hopmyny HetoToHa-JIeiibHuIIa.
B uem 3ak/mrouaeTcs oOIIMi BU BCeX ITePBOOOPa3HbIX?
[TepeuncnuTe TIpaBU/ia BBIYMC/IEHUS UHTETPAJIOB.

ok

KouTtposibHas padora Ne7
O6s3aTe/1bHAsA YacTh
IIpu pewenuu 3adauuili 1-4 3anuwiume npasuabHbIi oOmMeem U3 uemblpex

npeos10ceHHbIX.

1.(1 OGamn)[na kakoil w3 QyHKUMA QyHKOpa  F(x)=x’-3x°+1 aBisgercs
repBoobpasHoii?

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 6amn) Jana dyukius f(x)= 3x*+1. Uemy paBuaF(1)

A)2;5)4;B)6;T) 1=

3. (1 6ann) O61Mii BUA BCex TTepBO000Opa3HbIX A 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 6amn)BeiurciuTe oripezie/ieHHbINA UHTErpas f xdx.
1

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

IIpu ebinoaHeHuu 3a0aHuti 5-8 3anuwiume xo0 peuwleHusl U nos/yyeHHbIU omeemn.
5. (2 6anna) Aensercsa mu F(x)=x>-3x+1 nepBoobpasHoii a1 pyHkuumu f(x)=3(x*-1)?
6. (2 6ama)3azgaiite nepsoobpasuyro F(x) s pyskiun f(x)=3x°-2X, eC/Ii U3BeCTHLI
KoopauHaThl Touku M (1, 4) rpaduka F(x).
7. (2 6amna)Ha pucynke m3obpakeH rpadvk (yskiuu y=f(x), onpegenéHHONW Ha
uHTepBase (—3; 11). Haliiure HavMeHblllee 3HaueHre QyHKLMUf(X)Ha oTpe3ke [2; 9,5].
y

A y = filx)
HHH / \
3 V[ .
) / \( 11
NN N X
N/ N/

24



8. (2 6ama)Ha pucyHke n3obpaxeH rpaduk HekoTopou ¢yHkmu y=f(x). [To/b3ysack
5

PUCYHKOM, BBIUHC/THTE OTpe/ie/IeH bl uuTerpa | f(x)dx.
1

YA
4

s e s s e s s s e
[ ] T e e

JonosiHuTe1bHAA YaCTh
IlIpu ebinomHeHuu 3adaHusi 9 3anuwume Xo00, 000CHO8aHUe pewleHUs U
nosiyyeHHbll omeen.
9. (3 Gamna)BbruncauTh TUIOLIAAb KAyMObI, TlepUMeTpP KOTOPOW OrpaHWUYMBAIOT
muanK y=0, y=x, y=-2x+6. Peruthb AByms criocobamu. ClienaTh UepTex.
JTa/IOHbI 0TBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHus
OT1Ber r A B r na | xX-x*+4 -3 12 3
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3.7 CmeneHnu u kopHu. CmeneHHas (pyHKyus

Oo6pa3zoeameibHble pe3y/1bmambl, Nod/1excaujue npogepke (3/1eMeHMbl):
I1P6 1, TTIP6 2, TIP6 3, ITP65, I1P6 6, ITP6 14.

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

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

Teopernueckue BOIPOCHI:

1. CdopmynupyliTe onpejeneHre CTerleHHOW (DYHKLIUM.

2. TlepeunciuTe CBOMCTBA CTENEHHOW (PYHKI[MU C L]e/IbIM TTOKa3aTesieM.

3. Ilepeuncnvre CBOMCTBA CTeNeHU C JEeUCTBUTE/NbHBIM MOKa3aresnem. [IpuBenure
TIpUMeEDBI.

4. TlepeunciuTe CBOMCTBA KOPHSI HaTypa/lbHOU CcTeneHU. [IpuBeinTe nprMepbl

5. Ha uto HeoOXoaumo 0OpaTWTh BHHMaHHWe TP peIIeHWHd HPPalOHA/ILHOTO
ypaBHEHUSI YeTHOU CTereHu?

6. Uemy paBeH KOpeHb UeTHOM CTeleHU U3 OTpuliaTebHOro unciaa?lIpuBeaure
rpuMep.

7. Uemy paBeH KOpeHb HEUETHOM CTereHu U3 OTpuLare/nbHoro uucna? [lpusegure
TipuMep.

8. Ha uto cTOMT 0OpaTHUTH BHUMAaHWE TIPU PeIlleHWH HMPpalOHA/bHBIX, [POOHO-
pal[MOHaIbHbIX YPaBHEHUM U HEPAaBEHCTB?

KoHnTposbHas padora Ne 8
O6s3aTe/1bHAsA YacTh

IIpu pewenuu 3adanuti 1-4 3anuwume npasuabHbIi oOmMeem U3 uemblpex
npeos10CeHHbIX.

1. (1 6aan)Mex1y KaKUMU JBYMsI HAaTyPaJlbHLIMKA YMC/IaMU HAXOJUTCS UUCIOY 19?

A)19u20;b)2u3;B)18u19;T") 3 u4.

2. (1 6an)OnpeennTe KOpeHb ypaBHeHHs X°=125

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

3. (1 6a/n)PacronokuTe B IOpsAKe BO3pacTaHus uucia: 2; v5;v17

A) 2;5;V17; B) 2; V17;45; B) V5; 2, V17; T) V17, 2; vs.

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

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

ITpu eébinosHeHuu 3ad0aHull 5-8 3anuwiume x00 peuwleHuUsl U NO/Iy4YeHHbIU omeem.
558 29
a bl . a b

2648

5. (2 6anna)HatiguTe 3HaueHHe BbIpaXKeHUs rpu a=7.

(VIZ+VB)’

6. (2 6amna)HatiuTe 3HaueHNe BbIPayKEeHUSI 10+v96 .
7. (2 6Gamna) PaccrosHue oT HabmrogaTens, HaxoAsIerocss Ha HeOOJIBIION

BbicoTehkn/ioMeTpoB Haf, 3eM/iéid, 0 HAaO/MOZaeMOM UM JIMHUM TOPHU30HTA BBIUHCSETCS
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15(0] cbopMyJIel -V 2Rh, rneR=6400 km — paauyc 3emau. C KaKOW BbICOTbI TOPU30HT
BUJIeH Ha pacCcTosiHuU 48 KuioMeTpoB? OTBeT BbIpasuTe B KWJIOMeTpax.

vV —=32—x=2.

8. (2 6anta) PerttuTe ypaBHEHUe

Jlonmo/JTHUTe/IbHAA YacTh
IIpu ebIno/HeHuu 3adaHus 9 3anuwiume X00, 000CHO8AHUe peuleHUs U
no/1y4ueHHblll omeem.

9. (3 6ata)Pemyte rpadUuecKy CHCTeMY ypaBHeHHiA: |~ ::&

JTa/I0HbI 0TBETOB:
Homep 1 2 3 4 5 6 7 8 9
3afaHuA
OtBer b r B B 49 2 0,18 -36 (1; 1)
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3.8 IlokazamenbHasn pyHKyus

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

I1P6 1, ITP6 2, T1P6 3, TIP6 4, ITP6 5, ITP6 6, I1P6 14.
[IPy 1, ITPy 5, IIPy 6, [1Py 7, IIPy 8, ITPy 18, IIPy 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

TeopernuecKkue BONpPOCHI:

1. ChopmynupyiiTe onpefiesieHUe NMoKa3aTebHOU (DyHKLIWH.

2. [lepeunciiite CBOKMCTBA MOKA3aTebHOU (DYHKLIUH.

3. [Tepeunciute crocobbl pellieHUs MoKa3aTeIbHbIX YPaBHEHU.

4. ChopmyupyuTe MpaBU/IO pellieHUst TPOCTEUIINX MTOKa3aTe/IbHbIX HepaBeHCTB.

5. B uem 3akmtouaetcs rpadhuueckuii criocob pereHus: ypaBHeHUH.

6. [IpuBeuTe ipuMep (PYHKI[MOHATBHOW 3aBUCMMOCTH TI0Ka3aTe/bHOM (QOYHKLIMU U3
peanbHOM >KU3HU.

KouTposbHas padora Ne9

QO0si3aTe/IbHAsA YaCTh
IIpu pewenuu 3adavuti 1-4 3anuwume npaeuabHblli 0mMeéem U3 uUemblpex

npeo/10)#CeHHBIX.
1. (1 Ganm)IIpu kakoM 3HaueHMd a GYHKIOUS y=a* OblBaeT Ha Bcell o06sacTH
oripefiesieHUs ?
4
A) a=3; B) a=8,25; B) a=%; I') a=vV3.

2. (1 6anm)Ha pucynke wu3obpaxéH rpabuk ¢yHkiun Buzaf(x)=a*. Haiigure
3HaueHuef(2).

YA

51

filx)y=a"

T

- U : ’i-
A) 25.; B) 5; B) 32; I') HeT BepHOro OTBeTa.

3. (1 6anm) @yukIwMs 3agaHa popmyioit: f(x 2(1) . Uemy pasHo f(-2)?
2

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

1 x—13

= =3.
4. (1 6ann) KopeHb ypaBHEHI/IH(9> ?
A) 12,5; B) 13; B) 14; T') 15.
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IIpu ebinoaHeHuu 3adaHutl 5-8 3anuwiume xo0 peuwleHusl U nojy4YeHHbIU omeem.
5. (2 6ana) HaiigyTe KopeHb ypaBHeHus 3*2-5%3*=12

6. (2 6anma) CKOIBKO Lie/IbIX PelleHnii UMeeT HepaBeHCTBo1<7*"'<49?

— 25—8x—x2

7. (2 6anna)Haiiaure TOuKy Makcumyma QyHKLAN y :
8. (2 6anna)B xoje pacraja paJjuoakKTUBHOIO M30TOMA ero Macca yMeHbIIaeTCs To

m(t) =my-27"/T
3aKOHY T/em, — HavajbHasi Macca U30TOIa,t — BPEMsI, TIPOLIeJIIEe OT

Haya/JlbHOro MOMeHTa,T — mepuo/ nonypacrnaza. B HauanbHbIE MOMEHT BPeMEeHM Macca
n3zortona 184 mr. Ilepuog ero nonypacnaza cocrasnsier 7 MAH. HaliuTe, yepe3 CKO/IBKO
MHHYT Macca U30Tor1a 0yieT paBHa 23 M.

Jlonmo/ITHUTe/JIbHAA YacTh
IlIpu ebmoaHeHuu 3ad0aHuss 9 3anuwiume Xo00, 000CHOGAHUe peuleHUs U
nosiyuyeHHbIU omeemn.

9. (3 6anna)PeriTe rpadguuecKu CUCTEMY ypaBHEHHM: Y 2;:(())
JTa/IOHbI 0TBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3aJjaHuA
OtBer B A B A 1 2 -4 21 (2;4)
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3.9 Jloeapucgpmbl. Tozapupmuueckas pyHKyus

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

I1P6 1, ITP6 2, T1P6 3, TIP6 4, TTP6 5, ITP6 6, I1P6 14.
[IPy 1, ITPy 5, IIPy 6, [1Py 7, IIPy 8, ITPy 18, IIPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyeckye BONPOCHI:
CdopmynupyiTe oripesesieHre J10rapupmMuueckKor QyHKLWH.
[TepeuriciuTe CBOMCTBA JTIOrapUPMUUYECKON (PyHKLIMH.
[TpomomxuTe onpeseneHue: «Jlorapupm — 370...».
Yemy paBeH jsiorapudm Npor3Be/jeHus ?
Yemy paBeH jiorapucm 4acTHOro?
IIpuBesyTe mprMepsl T0rapr(MUUECKON CIMpaIy B IPUPOJE U B OKPY’KaroLLieM

SR ol e

Mupe.

7. Ha uyro crtouT oOpaTuThb BHUMaHHe TIpU pelleHuH JorapupMUUecKux u
YPaBHEHUU U HEPABEHCTB?

8. TlepeunciuTe criocoObl pelieHus JorapuGMUUeCKUX YPaBHEHUH.

9. Cdopmynupylte TpaBWIO  pelleHUsT TMPOCTEHIIUX  JIOrapu(pMUUeCKUX
HEpaBeHCTB.

10. B ueMm 3akstouaeTcsi rpaduueckuii criocob peltieHNst ypaBHEHUH.

11. TlpuBepute mnpuMep (GYHKUMOHAIBHOU 3aBUCUMOCTH  JIOTapU(MUUYECKON
(GYHKLWY 13 peabHOU JKU3HMU.

KoHTposbHas padora Nel0
O6s3aTe/1bHAA YaCcTh
IIpu pewenuu 3adauuti 1-4 3anuwiume npasuabHbIli OmMeem U3 uemblpex

npeo/10JceHHbIX.
1. (1 6amm) Kakas u3 GpyHKIMI Bo3pacTaeT Ha BCelt 00/1acTy orpesiesieHus ?
A) f(x)=log;x; B) f(x)=0,7"; B) f(x)=x*; ') f(x):log%)‘_
2. (1 6anm)Ykaxkute 061acTh orpeiesieHust yHKIUH f 2XX+'73

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

1
3.(1 6aJ'IJ'I)PaC1'IOJ'IO)KI/ITB B TIOpsIJKe B03paCTaHI/IHI log,s4; log,s 0,4,10?,0,52
A) log,:4; log,;0,4; log05 ; B) log,s4; log05 ;log,50,4;

B) 1og05 ;log,50,4; log 4 ; T) log,50,4; log,s log, 4.

1.
547
(5—x)=2.

4. (1 Ganm)Haiizute KopeHb ypapHerusi 024
A)11;B)-11;B)-3; I') 3.

IIpu ebinoaHeHuu 3adaHutl 5-8 3anuwiume xo0 peuwleHusl U nosjy4YeHHbIU omeem.
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5. (2 6an1a)Omnpe/ie/IuTe 3HaUeHKe BhIPayKeHHUs 10gg2 +1og,3+2"%",

6. (2 6annma) YkakuTe HaMeHbIIlee 1jeioe pellieHre HepaBeHCTBa:
log,(6x-4]>2,

7. (2 6anna)Haiigute Touky MakcuMyMma GyHKmu Y 8ln ()C + 7) —8x+3.

8. (2 6anna)nst oborpeBa romelreHys1, TemriepaTrypa B KOTOPOM IOAIeP>KUBAeTCs Ha
ypoBHe T,=15° uepe3 paauaTtop OTOM/IEHUSI NPOMYCKalT TropsAdyr0 BoAy. Pacxop
npoxozsiei uepe3 TpyOy paauaropa Bogel m = 0,6 kr/c. [Ipoxofs mo Tpybe paccTosiHye

X, BOJ@ OXJIaK[aeTcsl OT HauyaJbHOW TemriepaTypel T,=91° no temmnepatypsl T, npuuém

T, — T, Br- B
P = 4200—— y=28—
I'=Tu rpe Kr-°C — TenyioéMKoCTb BOJBI, M-°C —

Ko3(purmenT Teroobmena, a & = 0,8 — nmocrosHuas. HaiiguTe, 10 Kakoii TemMIiepaTypal
(B rpagycax Llesbcusi) oxmaguTcst BOAQ, /i JinHa TpyObl pajuaTopa paBHa 144 m.

cm
x = o—log,

JlonoHUTEeIbHAsA YaCTh
IlIpu ebinomHeHuu 3adaHusi 9 3anuwume Xxo00, 000CHO8aHUe pewieHUs U
noslyueHHbIll omeem.

. |y+2x=log;135-1log,5
9. (3 6a/u1a)Pernute rpadUUeCKH CUCTEMY YPAaBHEHHIA: yrex—io8s 822,

2y-3x=6
JTa/10HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/jaHuA
OTtBet A r A b 5 3 -6 34 (0; 3)
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3.10 MHoxcecmea. 31emeHmbl meopuu 2pagoe

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.
K 1.2

TeopeTHueckue BONPOCHI:
CdopmynupyiiTe oripesiesieHre MHOXXECTBaA.
[Tpopomkure onpepeneHue: «O6beqrHeHNE MHOXKECTB — 3TO. .. ».
[Ipogoskute onpenenenue: «IlepeceueHne MHOXECTB — 3TO...».
[TpogomxuTe ornpegeneHue: «Pa3HOCTH MHOXKECTB — 3TO...».
M306pa3uTe oObeuHEHHE ABYX MHOXKECTB Ha Kpyrax JOiepa.
M306pa3uTe TiepeceueHrie TpeX MHOKECTB Ha Kpyrax Jiepa.
Cdopmymupyiite onpefiesienre rpacda. UTo Ha3bIBaeTCsl BepIIIMHOMN, pedpom
rpacga?
8. Kak HaliTu cTereHb BepIMHbI rpada?
9. HazoBuTe OT/IMUUTE/IbHBIE YepPThI [IOJTHOTO U HEeMOHOTO rpadoB.
10.HazoBuTe OT/IMUUTE/IbHBIE UePThI CBA3HOTO U HECBSI3HOTO TpaoB.

NoUsWN

KouTpoabHas padora (Nel3)
Oo0si3aTe/IbHAsA YaCTh

IIpu pewenuu 3adauuti 1-4 3anuwiume npasuabHbIli OmMeem U3 uemblpex

npeo/10)#CeHHbIX.
1. (1 6amm) Kakas omepaiiys n3o0pa)keHa Ha Kpyrax Juiepa?
Q)
A)E=AuUB; B)E=AnB; B) E= 415, T) E=A-B.

2. (1 6anm) Kakotii rpad ripesictaBieH?
A) nonue; b) HenonHel; B)  IEPEBO; I') Hy/1eBOM.

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

B8

E F

A)8;b)11;B) 3; ') 5.
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ITpu eébinoHeHuu 3ad0aHull 5-8 3anuwiume x00 peuwleHuUsl U NO/Iy4YeHHbILU omeem.

5. (2 6ana) 1. Hanbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3arnummmTe 1 n306pasuTe rpadhuuecky HOBOe MHOXKeCTBO E: a) E= AUB ; 0)E=AnSB .

6. (2 6anna) Komutbl [TPy3bst 3aHUMArOTCS KaKUM-HUOY/Ib BUIOM CTIOpTa. 14 13 HUX
yBriekaroTcs ¢pyrbosom, a 10 — 6acker6osioM. U TOSTBKO /IBOE YB/IEKAIOTCS U TEM M
[TPyrum Busom cnopta. Ckonbko [TPy3eli y Tonmn?»

7. (2 6anna) Ha pucyHke — cxeMa /I0por, CBSI3bIBAIOIIMX MOPOZiCKUe mapku A, B, B,
I, O, E. Tlo Kaxkoi1 lopore MO>XXHO JBUraTbCs TOJILKO B OJJHOM HarpaB/eHUH, yKa3aHHOM
ctpenkou. CKOJIBKO CYLLeCTBYeT pa3/IM4yHbIX nﬁeﬁ u3 napka A B napk E?

<\<\
AN

8. (2 6ana) MoykHO M HApUCOBaTh M300pakeHHBLIM Ha PUCYHKe rpad He OTphIBast
KapaH/ialil oT bymMaru v TIpoBo/ist Kaykjoe pebpo poBHO o[uH pa3?

JonoHuTe/bHAaA YacTh

IlIpu ebinomHeHuu 3adaHusi 9 3anuwume Xo00, 000CHO8aHUe pewleHUs U
no/1yueHHbIll omeem.

9. (3 6amia) ITepByto Wi BTOPYIO KOHTPOJbHBIE PAbOTHI 110 MaTeMaTHKe YCITeIITHO
Hanuvcaau 33 CTy[eHTa, TepByI0 WA TpeTblo — 31 CTy[eHT, BTOPYI WU TPeTbio — 32
cTygeHTa. He MeHee ABYX KOHTPOJIbHBIX paboT BbIMOMHWIM 20 cTygeHTOB. CKOJIBKO
CTYZIeHTOB yCIIeLIHO PellIn/v TOMbKO OfHY KOHTPOJIbHYIO0 paboTy?

JTa/IOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHus
OTBet B b 10 r - 22 8 HEeT 18
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3.11 B1emeHmMbl KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu 8eposimHocmeti

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

T1PG 7,
TPy 1,

T1PG 8, TIPG 14.
TPy 2, T1Py 3, [IPy 4, [IPy 12, [1Py 13, TPy 14, [TPy 18, [TPy 19.

OK 1, OK 2, 0K 3, OK 4, OK 5.
IIK 1.2.

1.
ripuMep.
2.

Lo AW

10.
11.
SIBJICHUSIX.
12.
SBJIEHUSIX.
13.
14.
15.
16.
17.
18.
19.
20.
21.

TeopernuecKkue BONPOCHI:
[Tpogomkure orpenenedue: «CydaiiHoe coObITHe — 3TO...». [IpuBeauTe

[TpuBearTE IPUMEP TOCTOBEPHOT'O COOBITHSI.

[TpuBeauTe MprMep HEBO3MOKHOTO COOBITHSI.

[TpogomkuTe onpe/ieneHue: «BeposATHOCTh CIy4aitHOTO COOBITUS — 3TO...».
CdopmynvpyiiTe mpaBU/I0 HaX0XK/E€HUS CJI0KEeHWSI BEPOSITHOCTEM.
CdopmyvpyiiTe IpaBU/I0 YMHOKEHUSI BEPOSITHOCTEM.

Kak HaliTu cpe/iHee apr@MeTHUeCcKoe YhC/I0BOro psijia?

Kak HaliTh MeaHy 4KC/I0BOrO psija?

Kaxk Berumcsiercst pa3max 4Ymc/a0BOro psiza?

17151 uero Hy>kHbI JUarpaMmbl, rpaduku? IlepeurciuTe BUbI JUarpaMM.
[TpuBeaWTe TIPUMEpPHI TIPOSIB/IEHHsI 3aKOHA OOJIBIIMX UMCe/ B TPUPOAHBIX

HpI/IBe,E[I/ITE IMPpUMEDPHI TIPDOABJ/IEHHA 3aKOHA OOJIBILINX YKCeT B OGH.IECTBEHHI:IX

UT0 U3yuaer CTaTUCTUKA?

IIpomosokute onpesenenue: «CoyeTaHue — 3TO...».
[IpomosokuTe onpesesneHue: «PasmelieHye — 370...».
IIpopormkute onpefenenue: «IlepecTaHOBKU — 3TO...».
[IpuBeuTe NpYMep MHOXKECTBA U3 PealbHOM XKU3HHU.
IIpuBesuTe nprmep orepaLvy repeceyeHuss MHOXKeCTB.
[TpuBeauTe TipHMep orepalyy 00beJUHeHYsI MHOXKECTB.
[IpuBesuTe nprmep orepaLivi pa3HOCTHU MHOXKECTB.
Packpolite noHATHSA «Tpad», «1epeBo», KLIUKID».

KouTposbHasa padora Nell
Q0s3aTre/LHAsA YaCTh

IlIpu pewenuu 3adaHuti 1-4 3anuwiume npaeus/ibHbILI OmMeem u3 uemblpex
npeo/10CeHHbIX.

1.

(1 6ann) KomOuHaTOpyMKa— 3TO pa3fiesl MaTeMaTHKW, OTBEUYalomuid Ha

BOTIPOCHI CKOJIbLKUMU CITOCO0aMu, MOYKHO BbIOpaTh 3/IEMEHTHI ...
A) 3a7aHHOTO KOHEYHOro MHOXXeCTBa; b) GeckoHeuHOro MHO)KecTBa; B) smoboro

MHO>KeCTBa;

') ippalOHaTbHBIX YUCEJI.

2. (1 6ann) CoenviHeHUs U3 N 371eMeHTOB, oTiuuatoiecs [IPyr ot ITPyra Tosibko
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TIOPSIAKOM PacCIiO/IO’KEeHUsI B HUX 3/IEMEHTOB, Ha3bIBakOTCS:

A) nepecraHoBkamu; b) couetanusimu; B) pa3melrienusmu; ') KoMOMHALIUSIMHE.

3. (1 6amn) Yucno Bcex BO3MOXKHBIX pa3MellieHU BBIYUC/IsieTcst 1o hopMyiie:

A) Ay=nin-ml; B) Ay=n(n-1]...(n-m+1); B) Afzﬁ; I') Ay=n(n+m|

4. (1 6ann) I'pynmupoBKa — 3T0. ..

A) yropsijoueHue eJUHUL] COBOKYMHOCTM MO Tpu3Haky; b) pa3bueHue enuHuI]
COBOKYITHOCTM Ha Tpymmbl 1O TMpu3HaKy; B) o06o06ieHve eauHUuHbIX ¢akToB; )
000011leH1Ee e JUHUYHBIX TIPU3HAKOB.

IIpu eébinoHeHuu 3a0aHutl 5-8 3anuwiume xo00 pewleHus U Nos/ydyeHHbIL omeem.

5. (2 6amma)B cpegHem u3 2000 cafioBBIX HACOCOB, TOCTYIUBIIMX B TIPOZAAXY, 6
no/iTeKaroT. Haiiiite BepOSITHOCTb TOTO, UTO OAWH C/Ay4yaiiHO BbIOpaHHBIN /IJI1 KOHTPOJIS
HaCOoC He MmojTeKaeT?

6. (2 6a/1a)CpaBHUTH BCXOKECTb CeMsIH JIFOOBIX TPeX BUJOB OJJHOJIETHHX I[BETOB 3a
nocneanue 3 roga. CoCcTaBUTh AUArpaMMy M0 HakleHHbIM JaHHbIM. CienaTh BEIBOJBI.

7. (2 6anna) LiBeToBOAY MpeAIOXKUIN YKPACUTh KTyMOY I[BeTaMH, UCII0JIb3Ys 3 BUZA.
CKOJIBKO pa3/IMuHbIX BapUAHTOB €CTh y 1[BETOBO/A, €C/IU eCTb BbIOOp U3 5 BUJOB pa3HOM
paccajbl?

8.(2 6anna) CKo/IBKUMU CriocobamMu MOXKHO TIOCauTh 4 KyCTapHUKA B OJIUH Psifi?

JlonosiHUTe/IbHAA YacTh

Ilpu ebinoiHeHUu 3adaHusi 9 3anuwume x00, 000CHOeaHUe pewleHUs1 U
nosiyuyeHHbIl omeemn.

9. (3 6amnma) Ytobbl TOCTYIUTL B MHCTUTYT Ha CIEI[HaTbHOCTb «Mactep cajoBo-
MIapPKOBOT0 U JIAaHAIMA(GTHOIO CTPOUTENLCTBA», AOMTYPHEHT Ao/bKeH Habpatk Ha EI'D He
MeHee 70 6a/uiOB MO KakKAOMy U3 TPEX TPeJIMETOB— MaTeMaTHKa, PYCCKUN S3bIK U
MHOCTPaHHBIN s3bIK. YTOOBI MOCTYNMUTh Ha CreluanbHOCTh «Kommepiusi», HY»KHO
HabpaTb He MeHee 70 0a/IOB IO KaKZAOMY U3 TPEX TIPeJMETOB— MaTeMaTHKa, PyCCKU
S13BIK 1 00IT[eCTBO3HAHUE.

BepositHOCTE TOro, 4ro abutypueHT 3. TOAYyuyuT He MeHee 70 OannoB 1O
MaremaTuke, paBHa 0,6, 1o pycckomy s3bIKy— 0,8, 110 nHOCTpaHHOMY 513bIKy— 0,7 ¥ 110
o61ectBo3Hanrio— 0,5.

Haiizute BeposSiTHOCTb TOTO, UTO 3. CMOXXeT TOCTYNUTb XOTs1 Obl Ha OJHY U3 ABYX
YIIOMSIHYTBIX CreLjuaTbHOCTeN.

JTA/IOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHUA
OTtBer A A B A 0,997 - 10 24 0,408

35




3.12YpaeHeHus u HepageHcmea

Oo6pazoeame ibHble pe3y/ibmambl, Noodsjexcaujue npogepke (31eMeHmMbl):
I1P62, TTP63, TTP6 14.

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

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

TeopernuecKkue BONpPOCHI:

UTo Ha3bIBaeTCsl ypaBHeHUEM?
UTO0 3HAUUT pelunTh ypaBHeHue?
UTo Takoe KOpeHb ypaBHEHUs?
UT0 Ha3bIBaeTCsi HEPaBEHCTBOM?
UTO0 3HAUUT peImnTh HEPaBEHCTBO?
B uem 3ak/ir0uaeTcs «MeToj UHTEPBAIOB»?
UTto Ha3bIBaeTCs pellieHUe CUCTeMbl YpaBHEHU?
UTO0 3HAUUT pelmuTb CUCTEMY YPaBHEHU?
[Tpu pellieHMy KakKuX ypaBHeHUN U HePaBeHCTB, CJieflyeT 00paTUTh BHUMaHHe
Ha 00J1aCThb AOMYCTUMBIX 3HAUEHUI?

10. IlepeuricnuTe CrioCOOBI pellleHUs] YPaBHEHH.

11. TlepeurcnuTe CrIOCOOBI pellleHUsI CUCTEM ypaBHEHUH.

LoONU A WN =

KourposbHas padora Ne 12
Qo0si3aTe/IbHAsA YaCTh
IIpu pewenuu 3adanuli 1-4 3anuwume npasu/abHbILL omeem U3 uembIpex

npeo/s10#CeHHbIX:
1. (1 6amn) Kakoe 13 uncen siByisieTcst KOpHEM ypaBHeHUs log,(x+1)=1
A)-1;Bb)2;B) 1;T) 0.
2. (1 6ann) Kakue 13 ypaBHeHUI UMetOT 60/1ee 0IHOTO0 KOPHS?
A) x*-6x+5=0; B) 3*°=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amm)Ornipesenute BUJ, ypaBHEHUS v —32-x=2.
A) nuneriHoe; b) kBazgpaTtHoe; B) uppauuoHansHoe; [') paljoHanbHoe.

4. (1 6anm)Onpe/ieMTe HaMeHBbIIIee [ie/I0e pellleHHe HepaBeHCTBa 5* 2<17?
A)-3;B)0; B) 3; ) -4.

ITpu eébinosHeHuu 3adaHutl 5-8 3anuwiume x00 peuwleHuUsl U NO/IyYeHHbILU omeem.
5. (2 6ana) Haiigure KopeHb ypaBHeHus | x-3 | =2

x—y=28,
6. (2 6anna)PemmTe cricTeMy ypaBHeHU {2x "% 16,
2x% — 5x
— <X

7. (2 6anna) Pemmre HepaBenctso ¥ O
8. (2 6anna)PeliivTe ypaBHeHuUe (2x-3)v3x*-5x-2=0

Jlono/iHUTe/IbHAsA YaCTh
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IlIpu ebinosHeHuu 3adaHusa 9 3anuwiume X00, 000CHO8AHUe pewleHUsl U

no/1y4eHHbIll omeem.
: T
2sin® x — v/3cos (5 —x) =0

RY/
—;371'] )

. YKaXkuTe KOpHU
3TOr0 ypaBHEHUsl, PUHA/IeXKAIIe OTpEBKy|: 2

9. (3 6anna)PeruTe ypaBHeHMe

JTA/IOHBLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9

3a/laHuA

OT1Ber B A, | B | A [1;5] 10;2) |(—e; O]U[2; 3| -1; Zn,?, 8?7[, 3.
B 6
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3.13 MamemamuuecKuti NpakKmukym
O06pa3zoeame ibHble pe3y/bmambl, nodjaexcaujue nposepke (3/1eMeHmMbl):
ITP6 2, ITP6 3, TIPG 14.
TPy 1, [IPy 5, [IPy 6, [IPy 7, [IPy 8, T1Py 11, [IPy 18, [1Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.
MK 1.2

TeopernuecKkue BONpPOCHI:
UTo Ha3bIBaeTCss MaTpULien?
UT0 Ha3bIBaeTCs onpezenuTesieM BTOPOro, TPeThEero MopsAKOB?
Yro nipeacTapsisieT cob0it unco i?
Kakoe unc10 Ha3bIBatOT KOMIIEKCHBIM?
Kak HaliTu Mo/ly/Tb KOMITJIEKCHOTO Uurc/ia?
Kak HaliTh aprymMeHT KOMIIJIEKCHOT'O UKC/ia’?
Kakue cyujectBytoT (hOpMbl KOMIJIEKCHBIX YUCET?
[Io kakKMM mMpaBuIaM OCYILECTB/ISIOTCS J€MCTBUSL HaJ, KOMIUIEKCHBIMHA UHWCJIaMU B
TPUTOHOMETPUUECKOW (hopme: Ipor3Be/ieHre, BO3BeJeHre B CTeTeHb, Je/ieHre?
9. Ilo kKakum TIpaBWIaM OCYLIECTBJIIFOTCS [EeWCTBUSL HAaJ KOMIUIEKCHBIMM YUC/IAMHU B
roKasaTte/ibHOM (hopMe: MpoOM3Be/ieHNe, BO3BeieHUe B CTeleHb, Je/ieHre?
10. YUto Ha3biBaeTcs rpadom?
11. JaTb onpegenenue rpada.
12. Kakue geTanu rpu n300paykeHnH rpada He Ba>KHBI?
13. UTo Ha3bIBaeTCqd MapLIpyTOM, Lelbi0, LIUKJIOM?
14. Yo Ha3biBaeTCst N-PpakTopraaiom?
15. Kakue coObITHSI Ha3bIBalOTCSI HECOBMECTHBIMU, TTPOTHBOTIO/IOKHBIMU, He3aBUCUMBIMH,
3aBUCUMBIMU?
16. Uto Ha3biBaeTCs yCI0BHOW BEPOSITHOCTBEO?
17. CpopmynupyiiTe TeopeMbl C/I0KEHHUSI U YMHOXKeHHsI BePOSITHOCTEH.
18. Kakasi BeJinurHa Ha3bIBAETCS C/Ty4YalHOU?
19. Kakas cimydaiiHasi BeJIMuMHA Ha3bIBaeTCs JUCKPETHOM?
20. Ommiute cxemy bepHy/im. Kakue sneMeHTapHble COOBITHSI TIOBTOPSIIOTCS B 3THX
OMbITax?
21. 3anuiure popmyny bepHysiu.
22. UTo Ha3bIBaeTCsd 3aKOHOM pacrpe/ie/ieHHs C/Iy4alHOM BeJIMUWHBI?
23. Kakoii 3aK0H pacripe/ie/ieHyst Ha3bIBaeTCsi OMHOMHA/IbHBIM?

PN RN

KouTposbHas padora Ne 13
Oo0s3aTe/1LHAsA YaCTh

4 -2 5
A=[0 2 3|
1. Berurciute onpezenuresib -1 3 0 yero MUHOP M 31,

WIin
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] ] =Bl
2. HatiguTe pellieHre CUCTeMbI JIMHEWHBIX YPaBHEHUH | .
Win
3. Ha Koop/iMHaTHOM TJIOCKOCTH /laH TPeYTO/IbHUK BEePIIMHbBI, KOTOPOT'O PACIION0XeHbI B
touka A (0; 0), B (5; 3) u C (4; 4). HaiiTu nioijaJjb JaHHOTO TPeyroJIbHUKA.

X1
]

)
X3 A4 xy
[

X3.12
4. OnipegeniuTe uncsio pebep, MHLIWAEHTHBIX BepIlvHe 3

5. IIpou3BoAuTCS WCHBITaHWE [eTald Ha HaJe)XHOCTb. BepoATHOCTH OTKasa JeTaau 3a
Bpemsi wucrnbiTaHus paBHa 0,3. CocTtaBuTh OWHOMMA/IbHBIA 3aKOH pacrpe/eneHust
CJly4yallHOW BeJIMUMHBI X — UHMC/I0 OTKAa3aBIIMX JeTajed W3 TpeX, MOABePrHyBLIMXCS
ycnbITaHuIo. HaliTH 9iC/IoBbIe XapaKTepUCTUKH 3Tol Bemrunabr: M (X ), DX) | o(X)

Vv

Wwmetorcsi 20 cBeTo(hOpOB Ha CKazie, 5 U3 KOTOPBIX UeTbIpex3HauHble. Hayzauy GepyT 3
ceetodopa. CoCTaBUTh 3aKOH pacrpefie/ieHUs C/AydyalHOW BeJWUMHBI X - uuKC/Ia
YeThIPEX3HAUHBIX  CBeTO(OPOB, OKa3aBIIMXCS B  BhIOOpKe. Hailith  umc/iOBbIe

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

6. HaﬁAHTe KOMIUVIEKCHOE€ W TIIO/IHOE€ COIIpOTHUBJ/IEHME Lerr, €eC/In [OddHbl KOMILJIEKC

U =165+40j ,; 1oka

HaTpspKeHUst I'=50+3]  3anuumre ypaBHEHUE TOKaA.

nin

U =30.cn I=15."7

flaHbl KOMI/IEKC  HamnpsDKeHHs M KOMIUIEKC TOKa . Haiigure xomruiekc

COIMPOTHBJIEHUA.
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3. ®oH/| OLIeHOUYHBIX CPECTB /i/Isi Py0e)XHOro KoHTpo/1A (1o urtoram 3.1 — 3.4)

O0pa3oeameibHble pe3y/ibmambl, nood/iexcaujue npogepke (371eMeHMbl):

T1PG 1, ITPG 3, IIP6 4, T1P6 5, TIPG 6, ITPG 9, IIP6 11, ITPG 12, TTPG 14.

TPy 1, TPy 6, [IPy 7, [IPy 8, [TPy 9, I1Py 10, [IPy 11, TPy 14, TTPy 15,
TPy 16, [1Py 17, [IPy 18, T1Py 19.

OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

IK 1.2

Oo0si3aTe/IbHAsA YaCTh
IIpu peweHuu 3adaHuti 1-4 3anuwiume npaeu/ibHbILL 0Meem U3 Yembipex

npeo/10#CeHHbIX.
1. (1 6amn) Hasel Touru A(2,0,5), B(-2,6,3). Kakue KoopguWHAThl HMeeT
cepeauHa 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 6ann) Ipsimbie AB u C/I mapanienbHble. Kakoe pacrioyio)keHre UMerOT
ripsimble AC u B/I?
A) nmnapamnenscHele; bB) mnepneHaukyssipHele; B)  ckpemmBarorcs; )

x 3

§— = —

6 2 B otrBeTre 3anuiiuTe

rnepecekaroTcs.

3. (1 6ann)HaliguTe KOpeHb ypaBHEHUS:
HaubOObILINT OTPUIIATETbHBIA KOPEHb.

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

4. (1 6amm)Ha  pucyHke  wu3o0pakeH  Trpapuk  MPOU3BOJHOM
¢bysakumny=f(x).Ilpyu kakoM 3HaueHUM X (PYHKLMS TPUHUMaeT CBOe HauOoJbiiiee

3HauyeHue Ha oTpe3ke[-4; -2] ?
ull

Nooy=S(x)

=y

Jo[ 1

A)0,5;B)-4; B)-5;T') 1.

ITpu ebinoiHeHuu 3adavutl 5-8 3anuwiume x00 peuwleHusl U NOJyYeHHbIL
omeem.

5. (2 6Gansma) BepxHue KOHIbI [ABYX BepTHMKaAbHO CTOSIIUX CTOJ0OOB,
VAANEHHBIX Ha paccTosiHie 4 M, COeJWHEeHbl MepekaafuHou. BwicoTa ofHOrO
cronba 10 m, a [IPyroro 7 m. Haiiaure A/TMHY TiepeK/iafuHbI.

6. (2 6anna) Hanel yethipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2)



Hokaxurte, uto otpe3ku AB u C/] rieprieHVKYy/IsIpHBI.

7. (2 6anna) [lpurasgch co CKOpocTblOV = 3M/C, TPaKTOp TAaIUT CaHU C
cunou F=40 kH, HanpaBieHHOM TOJ, OCTPbIM YIJIOMOK TOPHU30HTY. MOIIHOCT®,
pasBMBaeMas TPAaKTOPOM, Bbluucisgercs mo ¢opmyneN = F U cos & .Haiigure, npu

KH-M
KaKoM yTriec(B rpajiycax) 3Ta MOIHOCTE OyzeT paBHa 60 KBT (kBT—53TO0 € ).

8. (2 6Gamma) MarepuanbHass TOUKa [ABWXKETCA TIPSIMOJMHEMHO 110
3akoHyX(t)=t>-13t+23(rmex — paccTosiHUe OT TOUKU OTCYeTa B MeTpax,t— BpeMs
B CEKyH/aX, U3MEepeHHOe C Hayaja [BWKeHHus). B Kakol MoOMeHT BpeMeHU (B
CeKyH/lax) ee CKOpOCTh Obljia paBHa 3 m/c?

Jono/HUTeIbHAasA YacThb

IIpu ebinoiHenuu 3adavusi 9 3anuwiume xo0d, 060CHO8aHUe peuwleHUs U
nosiyuyeHHbIl omeen.

9. (3 6anna) Pa36buTk 1[BeTHUK MPSIMOYTOJLHOM (hOpMbI (OTHOIIIEHHE CTOPOH
2:3) Ha yaCTU Pa3/MYHOM IUIOMIaZU. YKaXKuTe pa3HbIM LIBETOM TMapasijiefbHble,
nepreHUKY/IspHble, CKpeluBarolliecs OTpe3Kd. PaccuuTaTb KOJIMYECTBO
CakeHLIeB LIBETOB /151 KaKAoro cekropa. OPopMUTb CxemMy LIBETHUKA (MOKHO
WCII0J/1b30BaTh KOMIIbIOTEp). HanpuiMep

JTA/IOHLI OTBETOB:

Howmep
3a/laHusA

OTtBet A r r b 5 - 60 8 -




4. ®oHJA OLEHOYHBIX CPeJICTB /1A MPOMEKYTOUHOM aTTecTanuu (3K3aMeH)

Ha BbINONHeHWe MWCbMEHHOM 3K3aMeHallMOHHOW paboThl MO MaTeMaTHKe
Jaetcsd 3 actpoHoMuyeckux yaca (180 MuHyT).

OK3aMeHallMOHHass paboTa COCTOMT WX 2-X uvacTe: 0Os3aTe/lbHOM U
JIOTIO/THATE/TbHOM.

OOGs13aTesibHast YacCTh COZIEPKUT 3aZlaHWsT MHWHUMAJIBHOTO 00s13aTebHOTO
YPOBHSI, IOTIO/THUTE/IbHAs YacTb — 60/iee C/I0KHbIE 3a/IaHuSI.

[Tpu BbITIO/THEHWH 3aflaHUM 00s13aTeIbHON YacTy TpebyeTcsl TIpe/ICTaBUTh X0/,
pellleHUs U yKa3aTb MOy4YeHHbIM OTBeT. 3a MpaBW/IbHOE BBINOJHEHHe J1H000Tro
3a/laHnsg 13 00s13aTe/lbHOM uacTd oOydvaromuiicss mosiydyaete oAuH Oamt. Ilpu
BBITIOJTHEHUU 3a/laHus U3 IOTIOJTHUTE/TbHOW YacTH HeoOX0AMMO MoIpoOHO OTHCaTh
XOJI pelleHus U JaTh OTBeT. [IpaBU/ibHOEe BBITIOJTHEHKE 3alaHUM JOTIOTHUTE/TbHON
YyacTy olleHrMBaeTcs 3 Oarviamu win 1-2 6asiaMu 3a 4aCTUYHOE pellieHue.

basbl, mosydyeHHbIe 3a BCe BBINOJHEHHbIE 3a[jaHuUsl, CYMMUPYIOTCS.

IIIkana nepegoda 6an/108 6 ommemKu no namu6aa1bHOl cucmeme

Ommemka Yucno 6annos,
Heo0Xxo00umoe 0/151 No/lyYeHUsi OmmMemxKu

«3» (y008.) 6-9

10-14
«4» (XOpOLUO) (He MeHee 00HO20 3a0aHus
u3 0onoHUMeAbHOU uacmu)

bonee 14
«5» (omauyHo) (He meHee dsyx 3a0aHull
u3 0ono/HUMe/bHoU uacmu)

O6pazoeameibHble pe3y/ibmambl, Nod/excaujue npogepke (3/1eMeHMbl):
ITP6 1, ITP6 2, ITP6 3, ITPG6 4, ITP6 5, ITP6 6, ITP6 7, I1P6 8, ITP6 9, ITP6 10,

T1PG 11, ITPG 12, IIP6 13, TIPG 14.

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

OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

IK 1.2



ITpumepbl 3K3amMeHAYUOHHBIX3A0aHUll 8 Ousieme N0 Mamemamuke

- ¢pumuan [pusl'YIIC

PaccmoTpeHo nipeiMeTHOM YTBEPXIALO:

IK3aMeHaIMOHHBIN OusieT No _
3am. fupekropa o YP

(uMKoBOI) KOMHCCHeH

IIpoTokon Ne Jucoumimaa: MaremaTuka
“« » 20— Tr. q)I/IO
I'pynna: Z » 20 T
llpencenarens IIK Cemecrp - 2
oNo

1. Jansl Touku A(3,1,6), B(-1,5,2). HaiinuTe KoopAWHATHI cepeuHbI 0Tpe3ka AB — Touku M?
(1 6amn)
2. [anbl Touku A(3,1,6), B(-1,5,2). Halizure KoopauHaThl U uHy BekTopa AB. (1 6amn)

3. Haiizute KopeHb ypaBHeHUsI: Sin 2 x = g (1 6ann)

4. Hatitu 10cos 2a, ecri cosa=- 0,2. (1 6am)

5. CpefiHsist TMHUS Tpaneruu paBHa 21, a MeHbIllee OCHOBaHMe paBHO 8. Haliaute OoJibiiiee
OCHOBaHUe Tpareuu. (2 6asa)

6. Haiigute BekTop c=3a +2b-d, ecm a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6amna)

7. YTIIpOCTHUTH BBIp@XKEHHe: Sin X cos Xctgx - 1. (2 H6asa)

8. BLIUMC/IUTE CyMMY U Pa3HOCTD 3a/JaHHBIX KOMIUIEKCHBIX uMces: z,=-4+i, z,= 1-3i. (2 6anna)

9. Petnts CJIAY metonom Kpamepa:

2x-y =7

{x+2y =2

(3 6anna)

10.(1 6aan) Ha Tapenke 16 mMpoKKOB: 7 ¢ peiOOH, 5 Cc BapeHbeM U 4 ¢ ButHel. FOsist Hayraf,
BbIOMpaeT OAMH MUPOKOK. HaliiiTe BepOATHOCTD TOTO, UTO OH OKa)KETCSI C BULITHEH.
11. (1 6aan)Haiizye 3HaueHue BeipakeHus log,2 + log, 32

V7—-6x=7.

13. (1 6ann) Peiunte HepaBeHCTBO 2°°> 64. B OTBeT 3aNuIlMTe HaMMEHbIIIEe TI0JI0KUTEILHOE
1jeJ10e YUCJIO.

12.(1 6ann)Haligure KOpeHb ypaBHEHUsT

A+2 1

3x-2 4

14. (2 6aan)HailizyTe KOpeHb ypaBHEHUS

y :%x“ -6x>+7x-1

15. (2 6ann)HaiigyTe IPOM3BOAHYIO (GYHKIMK B TOUKe X=0:



16. (2 6ann) LiBeTHUK, 0hOpMIIEHHBIA TI0 UHAUBUYaTbHOMY 3aKa3y, uMeeT GOpMy LUJIMHJPA.
Bricora 1jBeTHHKa 35 cM, AriameTp ocHOBaHMS 20 cM. CKOJIBKO 3eMJTH HeOOXOAMMO TIPUBECTH,
yT0OBI [IBETHUK OBL/T 3aTI0/THEH MOTHOCTEIO. B 0TBeT 3anummTe 4nciio, fejieHHoe Ha TT.

17.(2 6aana)Bbluvcnvre TIOMIQAb 3€MJIM, OTBeJeHHOTO TMOJ Kiaym0Oy, repuMeTp KOTOPOTO
OTPAaHUUMBAIOT JIMHUM Y=X’-2X-2 U y=-x’+2. Boinonxure ueprexx. OTBET jjaiiTe B KBAJPATHBIX
MeTpax.

19. (36anna)Pemute ypasHenue:log*, x-4log,x+3=0

IIperntogaBaTesnb / /
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