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

JIucuuiiMHapHbie (mpeaMeTHbIe) pe3y/ibTaThl 0TPaKarT (aasee - ITP6):

—I1P61 ByiajeHve MeTojjaMu /I0Ka3aTebCTB, aiTOPUTMaMU pellieHus 3afiau; 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
[l0OKasaTe/ibHble  pacCy)KJeHWs Tpyd pelleHUud 3a7ad, OLleHWBaTb JIOTUYEeCKYHO
NIPaBUIBHOCTb PaCCyXeHUN;

—[IPy2yMeHHe ONeprupoBaTh TOHATUSMU: MHOXXECTBO, IMOJMHOYXeCTBO, OIepaLjyuu
HaJ MHOXXeCTBaMH; YMEeHHe HCII0/b30BaTb TEeOPETHUKO-MHOKEeCTBEHHbIM arrapar JJis
OMKCAHUS peasbHBbIX MPOLECCOB U SIBJIEHWW, W TMpU peLIeHWH 3aJay, B TOM YHUC/e W3
[MPyrux yyeOHBIX TIpe/IMETOB;

—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 yMeHHe OIlepupOBaTh TOHATUAMM: HaTypajbHOE YKCJIO, Lieyioe YMUCIIO,
OCTaTOK I10 MOAYJ/IIO, pPalMOHa/JbHOe YKUCJIO, UPpaLMOHA/JbHOE YMC/IO, MHOXXeCTBa
HaTypa/lbHbIX, LeJbIX, PAljUOHAJIbHBIX, JEUCTBUTE/bHBIX UWCe/I; YMEHHe HCII0/Ib30BaTh
MPY3HAKU JIeJTMMOCTH, HaUMeHbIIWI OOIMii Jie/uTe/lb U HauMeHblllee 00ljee KpaTHOe,
anroput™M EBK/iWJa mpu pelieHWM 3aady; 3HAKOMCTBO C Pa3/MYHbIMUA TMO3ULMOHHBIMU
CUCTEMaMU CUUCJIeHHS;

—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,
PaBHOCWIBHOCTb YPaBHEHWM, HEPAaBEHCTB U CUCTeM, pallOHa/bHble, UppaLjMOHAJ/IbHEIE,
MoKasaTe/bHble, CTeleHHble, JIorapu(pMUUecKhe, TPUTOHOMETPHUYECKHe YpaBHEHMUS,
HEpaBeHCTBA W CHUCTeMbl; YMeHHWe pellaTb YpaBHEHUs, HepaBeHCTBA U CUCTEMbI C
MOMOLL[bI0 Pa3/IMYHbIX TIPUEMOB; pelllaTb YpaBHEHHWs, HepaBeHCTBA U CUCTEMbI 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 peleHUM 3ajau u3 [IPyrux yueGHBIX TIpeMeTOB U W3 peasbHOMN
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 01. Beibupath criocoObl pelieHdst 3a7@au MpodecCHOHaTbHON /leaTeTbHOCTH
TIPUMEHUTEJIBHO K Pa3/IMYHbIM KOHTEKCTaM

OK 02. Vcrnonb30BaTh COBpeMeHHbIe CpeJCTBa MOMCKA, aHa/M3a U UHTeprpeTaluu
vHPopMaluM, U  UWHGOpPMAllMOHHble  TEXHOJOTUW  [I/I1  BBITIOJHEHUS  3ajay
Npo(ecCUOHATLHOM eITe/IbHOCTH

OK 03. IlnaHupoBaTh W peanM30BbIBaTh COOCTBEHHOe ITpodeccMoHalbHOE U
JIMYHOCTHOE pa3BUTHe, MpeANPUHUMATENbCKYI0 [1eTe/TbHOCTh B MpodeCcCHOoHaIbHOU
cdepe, UCMO/B30BaTh 3HAHUS IO TIPABOBOW W (DMHAHCOBOM T'PaMOTHOCTU B Pa3/IMUHBIX
JKA3HEHHBIX CUTYalUsX

OK 04. DddheKkTUBHO B3aUMOEHCTBOBATL U pab0TaTh B KO/VIEKTHBE U KOMaH/Ie

OK 05. OcyuectBidATh YCTHYHO W I[UCbMEHHYIHO KOMMYHUKAaLIMKO Ha
roCcyJjapCTBeHHOM si3biKe Poccuiickoii ®efiepaliuul ¢ yueToM 0COOeHHOCTel COIMaTbHOTO
Y KYJIbTYPHOTO KOHTEKCTa

OK 06. ITposiBnsTh Trpa)kJaHCKO-TIATPUOTUYECKYHO TO3ULIUI0, [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 07. CopeiicTBOBaTb COXPAHEHHWIO OKpY Kalolllell Cpejibl, pecypcocOepeKeHHIo,
NIPUMEHATb 3HaHUS 00 W3MeHeHWM KauMaTta, MPUHLIUILI OepeXk/IMBOTO TIPOM3BO/CTBA,
3¢ (heKTUBHO [1eliCTBOBATH B UP€3BbIUalHbIX CUTYaLUsIX



ITpogpeccuoHanbHble KoMnemeHyuu

ITK 1.1 TInaHupoBaTh, BBINOJIHATE U KOHTPOJIMPOBAaTh MEPEBO30YHBIM MPOLeCC Ha
TPaHCIIOPTE, B TOM UYHCJIe C IPUMEHEeHHeM COBPeMEeHHbBIX NWH(OPMAaLIMOHHBIX TeXHOJIO0THUH
yIIpaBJ/ieHUs [1epeBO3KaMHU.

I[MK 1.2 OdopmisiTe  JOKYMEHTBI,  perjaMeHTHMPYHOIHe  OpraHu3aluio
I1epeBO30YHOI0 MpoLiecca Ha TPaHCIIopTe.

I[TIK 2.1 OGecrieunBaTh BBLITIOJIHEHWE YC/IOBUM 110 OpraHMW3alldd  JBMKEHUS
TpaHCIopTa.

1K 3.1 [11aHupoBaTh ¥ OPraHU30BBIBATh PabOTY IO TPAHCIIOPTHO-IOTUCTUUECKOMY
o0cmy>kKMBaHUIO B cepe IPy30BbIX TIEPEBO30K.

MK 3.2 [TIlnanupoBaTh ¥ OpraHU30BbIBaTh pabOTy TI0 TPAHCIIOPTHOMY
00c/y>KUBaHUIO B c(hepe Macca’kupCKUX MepeBo30K.



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

BXxo/iHOW KOHTPOJIb COCTOWT W3 3aZlaHW, UaCTUUHO B3STHIX M3 OTKPBITOTO OaHKa
OI'D u BIIP no maTemaTtvke. Ha BbINO/IHEHWe 3a/laHUK BXOJHOTO KOHTpO/sS faeTcs 1
aKaJieMU4ecKu uac (45 MUHYT).

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

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

[Ipu BbITIOJIHEHWH 3a/laHUM TpeOyeTcsl Tpe/ICTaBUTh XO7, pellleHdsT U yKa3aTh
MoJIyueHHbI oTBeT. [IpaBULHO BBIMIOJITHEHHOE 3a/laHde U3 00si3aTe/lbHOM uacTu
OlLleHWBaeTCsl B OJIUH 0asii; MpaBU/IbHOE BBITIOJHEHWe 3a/laHUi JIOTIOIHUTeTbHON YacTh
ortleHMBaeTcs 3 GarutamMuniy 1-2 6asiiaMu 3a YaCTUUHOE PellleHue.

Basibl, mosiydyeHHbIe 3a BCe BbITIOJIHEHHbIE 33/laHHs], CyMMUDYIOTCS.

IITkana nepegoda 6a/1,/106 8 ommemKu no namu6aa1bHOl cucmeme

Ommemka Yucno 6ann08,
Heo0Xxo0uMoe 0/151 No/lyueHUss ommMemKu
«3» (ydos.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

O0pa3zoeame/ibHble pe3y/ibmambl, Nod/excaujue npogepke (3/1eMeHMbl):

[1P6 1, ITP6 5, I1P6 6, TTP6 9, TTP6 12, T1P6 14.
[IPy 1, ITPy 5, IIPy 7, [1Py 8, IIPy 18, IIPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3adaHus 6x00H020 KOHMPO/1s

Obs3aTe/bHasA YacTh
ITIpu pewenuu 3adaHuii 1-4 3anuwiume npasu/abHbLILL OmMeem U3 uemblpex
npeo/10)#CeHHbIX.
1. (1 6anm)PackpoiiTe pOpMyy COKPALEHHOTO YMHOKeHMs a*-b:
A) a*-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b* I') (a-b)(a-b)

2. (1 6ann) IMTnomjazk TpeyroabHUKA BEIYUCISETCS o (opmyJie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

1 5,

3. (1 6au1) Kakoe u3 CJIEAVIOLMX YMCE 3aK/II0UeHO MeXAy uncaamu 17 u8

A)0,4; B)0,5; B)0,6; T) 0,7
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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, COCTaBJsieT 24 raupacnpefie/ieHaMeXXIYHUMU 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
3alaHus

Ot1BeT b b B A 2,7 2 9 816 8
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3. ®oH/ OLIeHOUHBIX CPEJCTB /ISl TEKYIEro KOHTPOJIs

TekylUii KOHTPOJIb TIPOBOASTCS BO BpeMs ayZJMTOPHBIX 3aHSATUM TI0 MaTeMaTHKe B
COOTBETCTBHH C yueOHBIM TUIAaHOM M paboueii mporpammbl O] «MareMaTuka» 110 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
oOyuarolecs: 3HaKOMSTCS B Hauasie U3y4YeHHs pa3/iesa).

IITkana nepegoda 6a/1/108 8 ommMemKu no namu6aa1bHOL 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 6a/108 8 ommemKu no nAMuOA/1bHOU cucmeme

Ommemka Yucno 6annos,
Heo0Xo0umMoe 0/11 No/yveHuUs OmmMemKu
«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):

I1P6 1, I1P6 9, T1P6 11, I1P6 12, TTP6 14.

[TPy 1, ITPy 14, ITPy 15, ITPy 16, IIPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

IIK 1.1, ITIK 1.2, TIK 2.1, TIK 3.1, TIK 3.2.

W=

4.

TeopeTuyeckue BONPOCHI:
Cdopmynupyiute Teopemy Iludaropa.
[TepeunciiiTe OCHOBHbIE (DUT'yphI B TIPOCTPAHCTReE.
[TepeunciuTe criocobbl 3aZlaHUs TIJIOCKOCTH.
[Mpogomxute Teopemy: «Eciu ofgHa W3 [BYX Tapasijie/ibHbIX TIPSIMbIX

repreHUKYJIsipHa TIJI0OCKOCTH, TO...».

5.

[TpogomxkuTe TeopeMy: «Eciu Be mapasuie/ibHble TJIOCKOCTH TepeceKarTCst

TPEeTbeu, TO...».

6. CdopmynupyiiTe oripefiesieHre ABYTPaHOro yria.

7. CdopmynupyiiTe onpe/ie/ieHre TPeXTPaHoro yria.

8. PackpoiiTe MOHSITHE «YTON MEXAY MPSIMBIMU».

9. ITepeunciiute B3auMHOe pacriojioKeHue ABYX IMPSMbIX B [IPOCTPAHCTBE

10.  Kakwue mipsimble Ha3bIBatOTCS Tapajile/IbHbIMA B TIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBarOTCH CKPEL[MBArOLLIUMHUCS B IIPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBatOTCS MepreHJUKYISIPHBIMUA B TIPOCTPaHCTBE?

13. TIlepeurcivre B3aWMHOe pacMoJ/iOKeHHWe TIPSMOM U TUIOCKOCTH B
TIPOCTPAHCTBe.

14.  PackpouTe NOHSTHE «yTO/ MeXy NPSIMOU U TIJIOCKOCTBIO».

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

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

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

18.  PackpouTe NOHATHE «yTrOa MeX/y MIOCKOCTSIMU».

19. PackpoiTe MOHSTHE «I1apa/l/iIeJIbHOCTh TIJIOCKOCTEN».

20. PackpouiTe MOHATHE «ePHeHAUKYISIPHOCTD TIJIOCKOCTEN».

21. Kak HaWTH pacCTOsiHWE OT TOYKU [0 MPSMOK?

22. Kak HaWTU pacCTOSIHUE MeXy TPSMbIMU?

23.  Kak HaWTH pacCTOsIHAE MEXAY TJIOCKOCTSIMU?

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

25. IIpopgosmxkure oripesenenue: «HakioHHas — 3T0...».

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

27. TlepeunciuTe CBOMCTBA Napajie/TbHOTO MPOEKTUPOBAHUSI.

28. IlpuBeguTe mpUMepbl CUMMETPHUM Ha IJIOCKOCTH B PUPO/Ie, UCKYCCTBE,

apXUTEKTYype.
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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 b6amna) Pa3bure 1BeTHUK Kpyryioi ¢dopmbl (R=2 M) Ha yacTU pa3TUUHON
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
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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.
OK 01, OK 02, OK 03, OK 05, OK 07.

I[IK 1.1, ITK 1.2, IIK 2.1, TIK 3.1, TIK 3.2.

Teopernyeckre BOIPOCHI:
3 yero coCTOUT MPAMOYIoJ/ibHAsA CUCTeMa KOOPAWHAT B IIPOCTPaHCTBe?
Ecnu TouKa /1eXXKUT B TIJIOCKOCTH XY, KaKasi KOOpJvHaTa y Hee HyJ/ieBas?
[IpuBeuTe npuMep KOOpAWHAT TOUKU A, KOTOpast JIE)KUT Ha OCH Z.
PackpouTe noHsITHE «BEKTOD».
Kak HaiTh KoOpZjMHaTkI BeKTOpa?
[TepeunciuTe ¥ pacKpoMTe TIpaBU/Ia CJI0XKEHUSI BEKTOPOB.
Kakue BeKTOpBI Ha3bIBatOTCS KO/UITMHEeapHbIMU ?
Kakue BeKTOpBI Ha3bIBatOTCS MePHeHIUKYISIPHBIMU?
Uemy paBHO CKaJIIpHOe TIPOU3Be/leHre BeKTOPOB?
Kak HaliTh BeKTOpHOe Mpou3BejeHre BEKTOPOB?
UeMmy paBeH yrosa Mexzay BeKTopaMu?
[IpyBeuTe npuMep MaTpULibl 2X2.
[IpuBeuTe npuMep MaTpuLbl 3% 3.

LCONN AN =

N e
W= O

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 6anma)l[Ipy KakKMX 3HAUEHUSIX N BEKTOPbId(4,n,2), é(1,2,n)neprieHAUKYIsipHbI?)

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

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

OT1Ber B B A B -30 -1 -3/7 - 68
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3.3 OcHoebl mpuzoHomempuu. TpuzoHomempuuecKue pyHKyuu

O6pazoeameibHble pe3y/ibmambl, Nodjexcaujue npogepke (3/1eMeHMbl):
ITP6 1, ITP6 3, TTP6 5, TIP6 14.

TPy 1, IIPy 6, [IPy 7, [IPy 8, [TPy 18, [1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
MK 1.1, TIK 1.2, TIK 2.1, TIK 3.1, TIK 3.2.

TeopeTnueckue BOIPOCHI:

1. UeMy paBeH yroJi B OJWH pajuaH?

2. B kakux ueTBepTSX TPUTOHOMETPUYECKOTO Kpyra GyHKUUS y=sinx
[IPUHMMAeT [10JI0KUTe/IbHble 3HaueHUs?

3. B kakux uyeTBepTSX TPUIOHOMETPHUYECKOTO Kpyra (QYHKLUS Y= COSX
TIPUHMMaeT OTpuLiaTe/IbHble 3HaUeHUs?

4. [TIpoposkute oripenenenue: « CUHYC OCTPOro yrija — 3TO...».

5. [Ipogomxkure onpeneneHue: «KOCUHYC OCTPOro yrja — 3TO...».

6. [Tpogomkute oripefesieHue: « TaHreHC OCTPOrO yria — 3T0...».

7. CdopMynipyiTe 0OCHOBHOE TPUTOHOMETPHUYECKOE TOXKECTBO.

8. UeMy paBHO mpou3sBezieHUe tgx*ctgx?

9. Yemy paBeH sin(2x)? CchopMyaupyiiTe MpaBUiIO BbIUKC/IEHHS.

10. Uemy paBeH cos(2x)? CchopmMynupyiiTe MpaBUIO BbIUKC/IEHHSI.

11. TlepeuncnuTe TpUroHoMeTpudeckue GyHKLIUU, YKaXKUTE UX TTePUO/IbI.

12.  Yemy paBeH nepuof, GyHKLMU y=c0S(4x)?

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

14.  Omnpepenute ob61acTh 3HaUeHUsT GyHKIMU y=3C0S(5X)?

15. IlepeuunciuTe CriocOOBI perieHus TPUrOHOMETPHUUYECKHUX YpaBHEHUM.

16. PackpouTe ajroputM pelleHusi OJHOPOAHBIX  TPUTOHOMETPUUECKUX
ypPaBHEHWU MEPBOro MOPSJKa.

17. Packpoute anropuTM pelleHWs OJHOPOJHBIX  TPUTOHOMETPUUECKUX
yPaBHEHUM BTOPOT0 MOPsAIKa.

KouTpoibHas padora Nod
Qo0si3aTe/IbHAsA YaCTh
IIpu pewenuu 3adanuli 1-4 3anuwume npasu/abHbILi omeem U3 uembIpex

npeo/10#CeHHBIX.

1. (1 6amn)B A ABC sinC=%. Kakas 13 cTopoH sBisercs runorenysou A ABC?
A) AB; B) AC; B) BC; T') CB.

2. (1 6am) YT/I0M Kakoi 4yeTBepTH siBsieTcst yroy a=400°7

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

3. (1 6amn) Kakue u3 QyHKLMN SIBASIOTCS YETHBIMU?

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

18



1
4. (1 6amn) Kakue 13 umrcen sIBASIOTCS KOPHEM ypaBHEHMSI COS X =57
T T T 2m

A)X=¢; B)X=35; B)X=5; I')X=75".

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) Haiigure 3HaueHue Bblpa}KEHI/IH4arCC05g - 4arcsm(-7)

7. (2 6anna)/lokaykute TOXKAeCTBO: 2sin(1/2+a)+ cos(m—o)= cosa.
8. (2 6anna)Pemmre ypaBHeHuMe: sin’ X - 4 sin x + 3 =0.

JIomoJIHUTe/ILHAaA 4acTh

IIpu ebinosHeHuu 3adaHus 9 3anuwume Xx00, 000CHOaHUe pewleHUs1 U
no/1y4eHHbIll omeem.
o, xty=n
9. (3 basna)Perunte cucTeMy YPaBHEHUH: | oy cin y=2.
JTa/IOHbI 0TBETOB:
Homep 2 6 8 9
3afaHusA
T
OTtBer A 21 Zi2mn |, ( y
—+2nn; —
, 2 2
ne Z ne 7
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3.4 IIpouseodHas (pyHKyuu, ee npumeHeHue

O6pazoeameibHble pe3y/ibmambl, Nodjexcaujue npogepke (3/1eMeHMbl):
ITP6 1, ITPG 4, TTP6 6, TTP6 14.

TPy 1, IIPy 6, [IPy 7, [IPy 8, [TPy 9, T1Py 10, [1Py 11, [TPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

LCONUN AWM=

18.

Teopernuyeckre BOIPOCHI:
[Ipogomkure onpenenenue: «IlocnemoBarelbHOCTE — 3TO. .. ».
[TpuBeuTe nprMep apu(pMeTHYeCKON NPOrpecCru.
[IpuBeuTe NprMep reOMeTPpUYECKOM NPOrPeCCUH.
[TpuBeauTe TiprMep OeCKOHEUHO yObIBaroIlel TeoMeTpUUeCKOU TIPOTrpecCum.
[Ipopospkute onpenenenue: «IIpousBogHas — 310...».
PackpoiiTe reoMeTprueCcKrii CMbIC/T TTIPOU3BOJHOM.
[TpogomkuTe onpefenenue: «KacatenbHast — 3TO...».
PackpoiiTe ¢hr3MUecKuii CMbIC POXM3BOAHOM.
[TepeuriciivTe TIpaBu/a BbIUMCIEHUS IPOM3BOIHBIX.
Yemy paBHa NPOM3BO/HAS CTelleHHOW (DYHKLMU?
Yemy paBHa ITPOU3BO/IHAS POM3BeIeHUS?
Yemy paBHa IIPOM3BO/IHAS YaCTHOT0?
YeMy paBHa NPOM3BOJHAS CJIOKHOW (DYHKLIMUA?
CdopmynupyiTe Npr3HaK BO3pacTaHUsl (DYHKLIUHU.
CdopmynupyiiTe ripu3HaK yObIBaHUS (QYHKITUH.
CdopmynvpyiiTe NpU3HaK TOUKHM MakCUMyMa (DYHKLIAU.
CdopmynupyiTe Npr3HaK TOUKKU MUHUMYMa (PYHKLWU.
CocTaBbTe anropuTM pellleHUs 3alaud Ha HaxoXKAeHWs HaubOosblliero u

HavMeHbLLIero 3HaueHus (PYHKL[MU Ha OTpe3Ke?

19.

CocTaBbTe alrOpUTM WCC/Ie[OBaHUSI M TMOCTPOeHUs] rpadrka (PYHKIUU C

TTOMOILbIO MPOU3BOJHOM.

20.

Kak HaiiTu BepTUKaIbHYI0 aCUMIITOTY Tpaduka QyHKLUU?

KouTpoabHas padora Ne5
Qo0si3aTe/IbHAsA YaCTh

Ilpu peweHuu 3adaHuii 1-4 3anuwume npaeunbHbIll oOmeem U3 yemblpex
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) (u+v)’=u"+v’; B) (uv)'=u'v+uv’; B)(%)

—u’'v-uv’

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

2 ’
v

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 O6amm)Ha pucyHke wu3zo0pakeH TpaduK MPOU3BOAHON (GYHKIMH f(X),

onpezeneHHOU Ha VIHTepBaje (—10; 8).
HaliguTekonmuectBoToueKMakcuMyMadyHKIuf(x)Ha oTpe3ke [—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) = —1 Trort — 4 4 51— 5(me X —PpacCTOSTHUeOTTOUYKHUOTCUeTaBMeTpax, t —
BpeMSIBCEKYH/AX, M3MepeHHOeCHayasla|BUKeHHs). HaviguteeeckopocTb (BM/C)
BMOMeHTBpemeHu! = 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, ITPy 12, TIPy 13, [IPy 14, TPy 15, TIPy 16, [1Py 18, TPy 19.

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

TeopeTnyeckue BONPOCHI:

[IpopospkuTte onpeneneHue: « MHOrOrpaHHUK — 3TO...».
[Ipoposmkute onpesenenue: «IIpusma — 370...».
[Ipomomxkute onpenenenue: «IIpssMOYTrobHBIM Napaieenures — 3T0. .. ».
[Mponosmkute ornpenenenue: «Kyb — 3to...».
[Ipoposkute onpenenenue: «I[lupamuga — 370...».
CdopmynupyiiTe CBOWCTBO O MPOTUBOJIEXKALLMX TPaHSIX MapaJsiiesienurie/a.
CdopmynupyiiTe CBOMCTBO O AWaroHasIsX Mapasiiesenuresa.

8. CdopmynvpynTe CBOMCTBO O [JWaroHa/ii W JIMHEWMHBIX pa3Mepax
NIPSIMOYTOJILHOT'O Mapasiiesnernurie/ia.

9. Kakas npr3mMa Ha3bIBaeTCs MpsIMOu?

10. Kakas npu3Ma Ha3bIBaeTCsi NIPaBUIbHOM?

11. PackpoliTe MOHSTHE «IpaBUJIbHas MIUPaMU/Ia».

12.  Yro Takoe anoema npaBUIbHON MUPAMHU/bI?

13. B uem oT/iMuve MOJIHOM TOBEPXHOCTU TIPU3MbI OT TIOJTHOM TIOBEPXHOCTH
pamMuzbI?

14. CdopmynupyiiTe TeopemMy O BbIUMCIEHHMM OOKOBOW ITOBEPXHOCTU IPSIMOM
TIPHU3MBL.

15. CdopmynupyiiTe TeopeMy O BbIUMC/IEHWM OOKOBOM  ITOBEPXHOCTH
TIPaBUJIbHOW NMUPaMU/BbI.

16. HasoBure npegMeThl U3 Baillel MpodeccHoHaNbHOM AesiTe/TbHOCTH, KOTOPhIe
MMeIOT (POPMbI MHOTOTDaHHUKOB.

17. Kakve MHOIrOrpaHHUKM  Has3bIBalOTCA  NpaBWibHbIMU?  [lepeuunciure
TpaBUIbHbIE MHOTOTPAaHHUKU.

18. TIpomoskute onpepesenue: «L{TAMHAP — 3TO...».

19. TIIpopmosmkute onpejeneHue: «KOHyC — 3TO...».

20. TIpogomxuTe oripesiesieHUe: «Y CeYeHHbIA KOHYC — 3TO...».

21. IIpopgomxure oripenenenue: «Ilap — 3To...».

22.  Yro siB/isseTCsl BBICOTOW YCEUEHHOr0 KOHyca?

23. UTo gBJ/ISeTCS OCeBbIM CeyeHWeM LIMIMHApPA, KOHYCa, YCeueHHOr0 KOHYCa,
1apa?

24.  TlepeuncivTe eAUHUILI U3MEPEHUS TUIOIAAN, 0ObeMa.

25. Uemy paBHO OTHOIIEHHE IIIOMIA/leli TMOBEpXHOCTeW TOA00HBIX (Guryp B
IIPOCTpaHCTBe?

26. Uemy paBHO OTHOIIIeHHe 065eMOB MOJ00HBIX (UTYD B IMMPOCTPAHCTBE?

N AW
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27. HazoBuTe npeaMeThl U3 Ballield MPOQecCUOHaNIbHON JesiTeTlbHOCTUA, KOTOPbIe
MMeROT (DOPMBI TeJl BpallleHuUs.

KoHTpo/sibHasi pabora Ne6
ObsA3aTe/nbHasA YacTh

IIpu pewenuu 3adauuti 1-4 3anuwume npasuabHbIli OmMeem U3 uemblpex
npeo/10)CeHHbIX.

1. (1 6amn)B Kakux eAWHUIIAX W3MepsIeTCS  IUIOU[aZib  TTOBEPXHOCTHU
MHOT'OI'DaHHHUKa?

A) B rpagycax; b) B MeTpax; B) B kBaspaTHbIix MeTpax; I') B IByrpaHHbIX rpajycax.

2. (1 6anm) [normaab 60KOBOM MOBEPXHOCTH MPHU3MbI BBIUKCIIAETCS TI0 (hopMyie:

A) S = Seoxt+ 2 Soci.; B) Seox =Poci*H; B) S= Boox + SSocu; I') S60K =2P,0*H.

3. (1 6annm)UTo siB/IsIeTCs OCEBbIM CeUeHHeM yCeueHHOT0 KOHyca?

A) paBHOOeApeHHBII TpeyronbHUK; b) paBHOOegpeHHass  Tpameius; B)
MPSIMOYT0JIbHUK; [) IpsiMOyT0/ibHast TpareLusi.

4. (1 6amn) Kakas ¢urypa momydyaercs TIpA Bpall[eHWH TIPSIMOYTOJBHOTO
TpeyrojibHUKa BOKPYT OZJHOT'O U3 CBOMX KaTeTOB?

A) KoHyc; B) yceuenHsIi1 KoHyc; B) nupamuga; [') yceueHHas nupaMuza.

IIpu eébinonHeHuu 3adaHuti 5-8 3anuwiume xo0 pewleHus U no/sy4eHHbIL omeem.
5. (2 6anna) Pebpo ocHOBaHMS TMPaBU/ILHOW TPeYro/ibHOW MUpamMubl 3 M, anodema
6M. Haiinure muioiiajb 60KOBOM MOBEPXHOCTU MHUPAMU/IBI.

6. (2 6anna) [Inaronansk Kyba paBHa S88. HatiguTe ero o6nem.

7. (2 6ana) ITpsIMOYTOLHUK CO CTOPOHaMH 8CM M 3CM Bpall[aeTcsl BOKPYT O0bIIeid
cTopoHbl. Haliiure oObeM, ruioijaZii OOKOBOM U TIO/THOM TTOBEPXHOCTEH MOTyYeHHOTO
Tena.

8. (2 6amia) BeruMc/IUTh MOBEPXHOCTh KPOHBI KyCTapHHUKA, UMeToIero ¢popmy Imapa
paguyca 0,5 M. B oTBeT 3anuiuure 4uc/o, JejieHHOe Ha 7.

JlonosiHUTe/IbHAA YacTh

IlIpu ebinosHeHuu 3adaHusa 9 3anuwume Xx00, 000CHO8aHUe pewleHUsl U
noslyueHHbIll omeem.

9. (3 6amra) Co3gaTh Mojenb KayMObl, uMeroleil ¢GopmMy KOMOWHHPOBAHHOTO
reOMeTpUYeCKOTO Teja, BBIMIOJIHATE HeoO0XoAuMble pacueThl (TUIOU[aAb, OO0BEM,
KOJIMUeCTBO U BU/IbI CA’KEHLIEB).

I[TpemosiaraeMble Moey Kiymo:
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JTA/IOHBI OTBETOB:

Howmep 2 5 6 7

3a/laHUs

OTtBer b 27 2744 72m;
48m;

64n

24




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

TeopernuecKkue BONPOCHI:
[TpoposmxkuTe onpeseneHue: «OyHKUYs F(x) Ha3biBaeTcs ...».
PackpouTe reoMmeTprueCcKri CMbIC/I OTIPe/leJIeHHOT0 UHTerparia.
[TpogomxuTe ornpeeneHue: « KpuBonvMHeHast Tpanewys — 3TO...».
Cdopmymupyiite hopmyny HetoToHa-JIeiibHuIIa.
B uem 3akirouaeTcst oOIIMi BH, BCeX ITepBO0Opa3HbBIX?
[TepeuncuTe TipaBUIa BbIUKC/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 pasua F(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). HaliiuTeHarMeHblllee3HaueHUePYHKIMHU[(x)Ha oTpe3ke [2; 9,5].
y

A ¥ = flx)

I
-—
r

H
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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

Jlono/iHUTE/IbHAsA YaCTh

Ilpu ebinoaHeHuu 3adaHusi 9 3anuwiume Xx00, 000CHOBAHUe pewleHUs1 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 OTBETOB:

Howmep 2 3 4 5 6 7 8
3aaHus
OT1Ber A B r na | xX-x*+4 -3 12
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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 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTHuecKHue BOIIPOCHI:

1 CdopmynupyiiTe oripefiesieHHe CTeNeHHOM (QyHKLIWU.

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

3. [TepeuncivTe CBOWCTBA CTeleHU C [IeCTBUTE/IbHBIM  TIOKa3aTesieM.
[IpuBenuTe npuMepsl.

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

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

6.  Uemy paBeH KOpeHb UeTHOU CTeleHU U3 OTpUllaTe/bHOTO unc/a?lIpuBeuTe
TipuMep.

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

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

PAlIMOHAJIBHBIX ypaBHEHI/Iﬁ n HepaBEHCTB?

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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[ =V2Rh

15(0] dbopmyne , rneR=6400 KM —PaZnyC3eMJIu.
CKaKOMBBICOTBITOPU30HTBH/IeHHAPAaCCTOSTHUN 48 KU/IOMEeTPOB?
OTBeTBbIpa3sUTeBKUIOMeTpax.

8. (2 6anna) Pemurte ypaBHeHue ¥ —32—x=2.

Jono/HuTeIbHAA YacTb
IIpu ebinosHeHuu 3adaHus 9 3anuwume Xx00, 000CHOaHUe pewleHUs1 U
no/1y4eHHbIll omeem.

9. (3 6anna)Perte rpaduuecky CUCTEMY YpaBHEHUI: yy::\/X;
JTa/I0HbI 0TBETOB:
Homep 1 2 3 4 5 6 7 8 9

3a/iaHus

OTtBer B T B B 49 2 0,18 | -36 | (1;1)
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3.8 IlokazamenbHasn pyHKyus

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

ITP6 1, TTPG 2, ITP6 3, ITP6 4, ITPG6 5, ITP6 6, ITP6 14.

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

OK 01, OK 02, OK 03, OK 05, OK 07.
TeopeTryeckyie BOIPOCHI:

1. CdopmynupyiiTe oripefiesieHre TOKa3aTeJbHOW (QYHKLIUU.

2. [TepeuriciivTe CBOMCTBA MOKa3aTe/IbHON (QyHKLIWU.

3. [TepeunciuTe cIOCOOBI pelieHUs I0Ka3aTe/TbHbIX YPaBHEHHM.

4, CdopmynupyiiTe  TpaBW/IO  pellleHUs  TMPOCTEMINUX  TMOKa3aTeJbHbIX
HepaBeHCTB.

5. B ueM 3aksrouaeTcsi rpaduueckuii criocob pelieHust ypaBHeHUH.

6. [IpuBeauTe ripuMep (PyHKIIMOHAIBHOW 3aBUCMMOCTH TT0Ka3aTe/IbHOW (PYHKLIUU U3
peaslbHOM >KU3HU.

KouTposbHas padora Ne9

ObsA3aTe/bHAsA YaCTh
IIpu pewenuu 3adauuti 1-4 3anuwiume npasuabHbIli oOmMeem U3 uemblpex

npeo/10)CeHHbIX.

1. (1 6amm)IIpy kakoMm 3HaueHHMH a GYHKIUS y=a* ObIBaeT Ha Bceil obmacTu
orpejiesieHus?

A) a=%; ) a=8,25; B) a=%; I') a=v/3.

2. (1 6amm)Ha pucyHke wu3o0pakéH rpaduk ¢yskiuu Bupaf(x)=a*. Haiiaure
3HaueHuef(2).
YA

5 _,i.

fix)y=a"
ol 1%

A) 25.; B) 5; B) 32; I') HeT BepHOro OoTBeTa.

3. (1 6an) ®yuKIWs 3a7aHa GOPMYJIONL: f(x)=(%) . Uemy pasHo f(-2)?
A)-3; B)-4B)4T) V2.

1 x—13
=3.
4. (1 6amn) 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

saxoy”! (1) = M0 277, — —

y r/len, — HaudasibHasi Macca U30TOI1a,t — BpeMmsi, MpoLLeliee OT
HayaJbHOTO MOMeHTa, T — Tepuo/, ronypaciaja. B Haua/ibHbI MOMEHT BpeMeHM Macca
M30TOI1a 184 wr. ITepuoperoroJsiypacrnagacoctaBisieT 7 MUH. Hatigure,
yepe3CKObKOMHUHYTMaccan30TorabyaeTpaBHa 23 MT.

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

3a/jaHusA

OT1Ber 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 01, OK 02, OK 03, OK 05, OK 07.

TeopeTrnueckyie BONPOCHI:

1. CdopmynvpyiiTe onpe/iesieHue iorapupMuueckour GyHKLUH.

2. [TepeunciuTe CBOMCTBA JiorapudMuUecKor QyHKIUH.

3. [TpomosmkuTe onpezeneHue: «Jlorapudm — 3T0...».

4. YemMy paBeH jiorapu(m npor3BeeHus ?

5. Yemy paBeH jiorapu(pm 4acTHOTr0?

6. [TpuBeguTe mpUMepbI JOrapu(pMUUECKOM Chupajd B TMpUpPOJie U B
OKpY>KarollleM MUpe.

7. Ha uro cTtouT oOpaTtuTh BHHUMaHHEe TIPU peIIeHWHd Jorapu@MUUecCKUX U
ypaBHeHU U HepaBeHCTRB?

6. [MTepeuncivTe crIoCOObI peltieHNs JTorapuGMUUeCKUX YPaBHEHHH.

7. CdopmynupyiiTe TpaBWIO0 peIllleHus MPOCTEUIMX  JorapupMUUecKux
HepaBeHCTB.

8. B uem 3akmtouaeTcs rpadruecKuii criocob perieHUs: ypaBHeHUM.

6. IlpuBeguTe npuMep (YHKLHMOHAJIBHOW 3aBUCUMOCTH JiIOrapu(MUUecKou
(GyHKLWY 13 peanbHOU )KU3HU.

KouTpoabHas padora Nel(
O0si3aTe/IbHAsA YaCTh
IIpu pewenuu 3adanuili 1-4 3anuwiume npaseuabHbIi oOmMeem U3 uemblpex

npeo/10CeHHbIX.
1. (1 6amm) Kakas 3 GpyHKIMI Bo3pacTaeT Ha BCelt 00/1acTy orpesiesieHus ?
A) f(x)=logsx; B) f(x)=0,7"; B) f(x)=x% ) f(x)=""81%.
2. (1 6amn)Ykaxkute 061acTb onpezeneHns GyHkuu fx/=1g 2XX+'73

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

3. (1 6am1)Pacmo/ioKuTh B MOPsiZIKe Bo3pacTaHus: 10g,s4; log,s 0,4,1080,5%.
A) log,s4; log,:0,4; logOJS% ; B) log0,54;log0)5%;log0,5 0,4;

B) logo’s%;logo’5 0,4;log0,54 ; T) log,50,4; 1080,5%; log, ;4.

4. (1 6amn)HaiiguTe KOpeHb ypaBHeHnﬁlog4(5 —x)=2.

A)11;B)-11; B) -3; T) 3.

IIpu ebinonHeHuu 3adanuti 5-8 3anuwiume xo0 peuwleHusl U nosjyYeHHbIU omeemn.
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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 6aia)HaiiguTe TOUKy MakcuMyMa (GyHKLuH Y 81n (x + 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
npoxozsiiei uepe3 TpyOy paguaTopa Boabl m = 0,6 kr/c. [IpoxogsmnorpybepaccTosiHue X,

BOZIAOX/IaK/JaeTCsI0THaYa/IbHOMTeMIiepaTypel  T,=91° no Temmnepatypbl T, mnpuuém

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;135-1og,5

9. (3 6anna)Permte rpaduuecKy CUCTEMY YpaBHEHUM: 2y-3x=6

JTA/IOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuA

OrtBer A r A B 5 3 -6 34 | (0;3)
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3.10 MHoscecmea. J/1eMeHmbl meopuu 2paos

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

I1P6 1, ITP6 2.

[1Py1, ITPy 2, ITPy 3.

OK 01, OK 02, OK 04, OK 07.

IK 1.1, IK 1.2, I1IK 2.1, TIK 3.1, [IK 3.2.

TeopernuecKkue BONPOCHI:
CdopmyvpyiiTe orpe/ie/ieHle MHOYKeCTBa.
[TpogomkuTe onpegenenue: «O0beuHEHHE MHOXKECTB — 3TO...».
[Ipomosokute onipenenenue: «IlepeceyeHrne MHOXKECTB — 3TO...».
[TpogomkuTe onpeenenue: «Pa3HOCTE MHOMKECTB — 3TO...».
M306pa3ure 00beiviHEeHNE IBYX MHOXECTB Ha Kpyrax Jiiepa.
M306pa3uTe TiepeceueHrie TpeX MHOKECTB Ha Kpyrax Jiiepa.
Cdopmymupyiite onpefiesienre rpada. UTo Ha3bIBaeTCsl BepIIIMHOMN, peOpom
rpacda?
8. Kak HaliTu cTerneHb BepIIWHbI rpada?
9. HazoBuTe OT/IMUUTE/IbHbIE YepPThI MOJTHOTO U HEeroHOTo rpadoB.
10.Ha3oBuTe OTIMUKTETEHBIE UePThl CBI3HOTO U HECBSI3HOTO rpacdoB.

NoU,s W=

KoHTposbHas padora (Nel3)
Oobsa3aTe/bHAA YaCTh

Ilpu peweHuu 3adaHuii 1-4 3anuwume npasuwibHblli oOmeem U3 UYemblpex
Nnpeo/10)#CeHHBIX.

1. (1 6amn) Kakas omepaiys n3o0pakeHa Ha Kpyrax Dusiepa?

Q.

A)E=AUB; B) E= AnB; B)E = A\B; T) E=A-B.

2. (1 6anm) Kakoii rpacd mpecraBiieH?

A) nonuei; B) HenonHe; B)  IEPEBO; I') Hy/1eBOM.

3. (1 6amn) IsiTepo pabounX BCTPETUIHCH MIPH BLICAIKE 1[BETOB B KITyMOBI. CKOJTBKO
BCero ObII0 C/le/laHO PYKOIIOXKaTHi

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

4. (1 6amm)Ornpesienvre CTereHb BepIMHBI B:
A

B8

E F
A)8;B)11; B) 3;T) 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 U n306pa3ute rpaduueckyd HOBoe MHOKeCTBO E: a)E = AU B ; 0)E = AnB3.

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 JopoOT, CBS3BIBAIOIIMX IOPOACKUe 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 6a1ma)Mo>KHo JIA HapUCOBAaTh I/1306pa)KEHHbII/I Ha pPUCYHKe Tpad He OTpbIBasi
KapaHJaill oT 6ymaru v rpoBo/isi Kaxkj0e peOpo pOBHO OJjUH pas3?

Jono/HuTe/1bHAA YacTh

IlIpu ebinomHeHuu 3adaHusi 9 3anuwume Xo00, 000CHO8aHUe pewleHUs 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
3afiaHUA

OT1BeT B b 10 r - 22 8 HeT 18
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3.1191emeHmbl KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu éeposimHocmeti

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

I1P6 7, ITPG 8, TIPG6 14.
ITPy 1, TPy 2, ITPy 3, [1Py 4, 1Py 12, TTPy 13, ITPy 14, 1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05.
IIK 1.2, IIK 1.3.
TeopernuecKkue BONpPOCHI:
1. [Tpogomkure orpenenedue: «CydaiiHoe coObITHe — 3TO...». [IpuBeauTe
ripumep.
2. [TpuBeauTe TIpHMeEp AOCTOBEPHOTO COOBITHSI.
3. [TpuBesavTe MprYMep HEBO3MOXKHOT'O COOBITUSI.
4. [TpogomkuTe onpe/ieneHue: «BeposATHOCTh CIy4aitHOTO COOBITUS — 3TO...».
5. CdopmynvpyiiTe mpaBU/I0 HaX0XK/E€HUS CJI0KEeHWSI BEPOSITHOCTEM.
6. CdopmyvpyiiTe IpaBU/I0 YMHOKEHUSI BEPOSITHOCTEM.
7. Kak HaliTu cpe/iHee apr@MeTHUeCcKoe YhC/I0BOro psijia?
8. Kak HaliTh MeaHy 4KC/I0BOrO psija?
9. Kaxk Berumcsiercst pa3max 4Ymc/a0BOro psiza?
10.  [lnsi yero Hy>KHbI iMarpamMmmbl, rpaduku? [lepeuncivre BU/bI fUarpamm.
11. TlpuBeauTe TIpUMephI MPOSIBJIEHUs 3aKOHA OOJIBIIIMX YHCe/T B TIPUPOAHBIX
SABJIEHUSIX.
12. TlpuBeauTe NpUMepHI MPOSIBIEHHS 3aKOHA OO/BIIINUX UKCeN B 00I1[eCTBEHHBIX
SIBJIEHUSIX.
13. Yro u3yuyaeT cTaTUCTHKA?
14. TIpopmospkute onpepeneHue: «CoueTaHue — 3TO...».
15. TIpopmoskuTte oripefeneHue: «Pa3MelieHue — 3T0...».
16. IIpopospkute ornpeferneHue: «IlepecTaHOBKY — 3TO...».
17.  TlpuBeauTe NpyYMep MHOXXECTBA U3 PealbHOM XKU3HHU.
18. IIpuBepuTe riprmMep onepalvu nepecevyeHusi MHOXeCTB.
19. TlpuBeauTe ripuMep oreparjuvi 00be JUHEHUS] MHOXKECTB.
20. IlpuBepure nprMep orepalyy pasHOCTU MHOXXECTB.
21. Packporite noHATUS «Tpad», «AepeB0», «LIUKII».

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.
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2. (1 6ann) CoenvHeHHsI U3 N 371eMeHTOB, oTinvatoiecss [IPyr ot ITPyra To/bKo
TOPSIKOM PacIio/IOKeHUsI B HUX 3/IEMEHTOB, Ha3bIBAtOTCS:

A) nepecraHoBkamu; b) couetanusmu; B) pasmeltenusamu; [) KoMOMHALIASMU.

3. (1 6amn) Yucno BceX BO3MOXKHBIX pa3MellieHU BBIYUC/ISeTCs 1o hopMyie:

A) Ar=nin-ml; B) Ay=n(n-1]...(n-m+1); B) ATZ#; I') AY=n(n+m|

4. (1 6amn) I'pynmupoBKa — 3T0. ..

A) ymopsijoueHue eJUHUI] COBOKYIHOCTH MO TIpu3HaKy; Bb) pa3bueHue eauHuI]
COBOKYITHOCTM Ha TpyMIMbl TI0 TMpH3HaKy; B) o006o006iieHve eanHU4YHBIX ¢akToB; ')
0000111eHre e JUHUUHBIX TIPU3HAKOB.

ITpu eébinosHeHuu 3ad0aHutl 5-8 3anuwiume x00 peuwleHuUsl U NO/IyYeHHbILU omeem.

5. (2 6anna)B cpemgnem m3 2000 cagoBBIX HACOCOB, MOCTYNMBIIMX B IPOAAXKY, 6
no/iTeKaroT. Haiiiite BEpPOSITHOCTb TOT'O, UTO OJWH C/y4YaliHO BbIOpaHHBIN /1JI1 KOHTPOJIS
HacoC He MoJTeKaeT?

6. (2 6amma)CpaBHUTh BCXOKECTh CeMsIH /TIOOBIX TpeX BUJIOB OJHOMETHHX 1[BETOB 3a
nocsiegure 3 rojia. CoCcTaBUTH J[UarpaMmy T10 HakiieHHbIM JlaHHbIM. CiesiaTh BHIBO/IbI.

7. (2 6ana) LiBeToBOAY TpeAIOKUIN YKPAaCUTh KIyMOy 1[BeTaMU, UCT0Jb3ys 3 BUA.
CKO/IbKO pa3/IMUHbIX BapUaHTOB eCThb Y 1[BETOBO/A, €C/IU eCTh BbIOOp U3 5 BU/IOB pa3HOM
paccajbl?

8.(2 6amna) CKObKUMH CIIoco0aMy MOXKHO TTOCaZINTh 4 KyCTapHUKA B OZWH Psifl?

JonoiHuTebHAaA YacTh

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

9. (3 6amia) YToObl MOCTYIUThL B MHCTUTYT Ha CIEI[Ha/bHOCTL «MacTep ca/ioBO-
MapKOBOTO U JIaHAIIAhTHOTO CTPOUTETLCTBA», AOUTYpHEeHT Ao/bKeH Habpath Ha EI'D He
MeHee 70 6aruioB 1O KaXkKZOMy W3 TPEX IMpeAMeTOB— MaTeMaThKa, PYCCKUM S3bIK U
WHOCTPAHHBIA s3bIK. UTOOBI TMOCTYIIUTL Ha CITeLUATbHOCTh «KOMMepIHsa», HYKHO
HaOpaTb He MeHee 70 0a/uIOB MO Ka)KJOMY M3 TPEX MpeJMeTOB— MaTeMaTHKa, PYCCKHUI
A3BIK M O0ITIeCTBO3HAHKE.

BepositHocTh TOrO, uTO abuTypueHT 3. moayudT He MeHee 70 06asIoB 10
MaTteMmaTHke, paBHa 0,6, 110 pycckoMy s3bIKy— 0,8, 110 “HOCTpaHHOMY A3bIKYy— 0,7 1 110
o61iectBo3Hanno— 0,5.

Haiizute BeposSITHOCTb TOTO, UTO 3. CMOXXeT TIOCTYNUTb XOTsI ObI Ha OZHY W3 ABYX
YIIOMSIHYTBIX Ce[UaTbHOCTE!.

JTA/IOHBLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3afaHuA

OtBer A A B A 0,997 - 10 24 0,408
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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 01, OK 02, OK 03, OK 04, OK 05, OK 06.

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
x—3

7. (2 6anna) Permmte HepaBeHCTBO

8. (2 6anna)PeliivTe ypaBHeHuUe (2x-3)v3x*-5x-2=0
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JIomoJIHUTeILHAaA YacTh
IIpu ebinosHeHuu 3adaHus 9 3anuwume Xx00, 000CHOGaHUe pewleHUs1 U

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

9. (3 bama)Perte ypaBHeHUe

3 ]
—;3r|.
. YKaXKUTeKOPHUATOrOypaBHEeHUS, HpI/IHa,E[JIe)KaH_II/IEOTPGBKy[ 2

JTA/IOHBLI OTBETOB:

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

Omeer | B | A, | B | A |1;5] (162 |(—oo; OJU[2; 3] -1; 2,,77?”, 8?”,3”
B 6
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3.13 Mamemamuueckuti npakmukym (npumep 015 YT'C 23.00.00)
O06pa3zoeame ibHble pe3y/bmambl, nodjaexcaujue nposepke (3/1eMeHmMbl):
I1P6 2, TTP6 3, T1P6 14.

[TPy 1, ITPy 5, ITPy 6, [TPy 7, I1Py 8, TPy 11, [TPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

IIK 1.1, [IK 1.2, IIK 2.1, TIK 3.1, IIK 3.2.

TeopeTnyeckue BONPOCHI:
YTto Ha3bIBaeTCs MaTpuLei?
UTto Ha3bIBaeTCs orpejenuTesieM BTOPOro, TPeThero MopsiZikoB?
Yro npezcTapisieT coboit uncsio i?
Kakoe unc10 Ha3bIBatOT KOMILIEKCHBIM?
Kak HanTH MOZ1yJIb KOMITIEKCHOTO YuCJ/ia’?
Kak HaWTh aprymMeHT KOMIUIEKCHOTO Urc/ia’?
Kakue cyijectByt0T (hOpMbl KOMIIEKCHBIX YUCes?
[Io KakuM mpaBW/IaM OCYLLECTBJSIFOTCS JEeWCTBUS HaJ, KOMILIEKCHbIMU UYKC/IAMU B
TPUTOHOMETPUUECKOU opme: Mpou3BeJieHUe, BO3Be/leHUE B CTEIeHb, Je/leHue?
9. [To kKakK¥M mpaBW/IaM OCYLLeCTBJISIFOTCS [|eMCTBUS HaJ, KOMIUIEKCHbIMA YMC/IAMU B
TMOKas3are/ibHOM (hopMe: MPOM3Be/leHNe, BO3Be/IeHUE B CTeNeHb, Je/ieHue?
10. Yo Ha3wiBaetcs rpadom?
11.  [latb onpeseneHue rpada.
12.  Kakue getanu rnpu u3o0pakeHuu rpada He Ba’KHBI?
13. Uro Ha3sbIBaeTCs MaplIpyTOM, LIelbl, LIUK/IOM?
14.  Uro Ha3bIBaeTcs n-(hakTopuaioMm?
15. Kakwue coObITHUS Ha3bIBalOTCS HECOBMECTHBIMU, TIPOTHBOITIOIOXHBIMH,
He3aBUCUMbIMH, 3aBUCUMBIMU?
16.  Uto Ha3bIBaeTCs yCJIOBHOW BEPOSTHOCTBIO?
17.  CdopmynupyiiTe TeopeMbl C/I0’KeHUS U YMHOKEHUS BEPOSITHOCTE.
18. Kakas BeMuMHa Ha3bIBaeTCs C/Iy4alHOM?
19. Kakas ciyvaiiHasi Be/TMUMHA Ha3bIBaeTCs JUCKPETHOW?
20. Ornumwure cxemy bepHyimm. Kakue ssieMeHTapHble COOBITHSI TTIOBTOPSIIOTCS B 3THX
OrbITax?
21. 3anumwuTte dhopmyny bepHysiu.
22.  Uro Ha3biBaeTCsd 3aKOHOM pacripefiesieHds C/TydailiHOM BeJTMYUHbI?
23. Kakoii 3akoH pacripeiesieHHs1 Ha3bIBaeTCsl OMHOMHUATBHBIM?

NN AW =

KouTposbHas padora Ne 13
Oo0si3aTe/IbHAsA YaCTh

4 -2 5
A=[o 2 3|
1. BerurciuTe onpenenuresib -1 3 0 yero MHHOP My,

njin
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(
‘ Ve

] ) =0

2. HaliguTe pellileHre CUCTeMbI JIMHEMHbIX YpaBHEHUH | .

W

3. Ha Koop/1uHaTHOM M/I0CKOCTH JlaH TPeYTO/bHUK BepIITMHbI, KOTOPOT'O Pacrio/ioXKeHbl B
touka A (0; 0), B (5; 3) u C (4; 4). HaiiTu nioijaJjb JaHHOT'O TPeyTroJIbHUKA.

*
a3

)
oM oy
&

X X2
4. OripefienTuTe YKC/IO pebep, MHIUIeHTHBIX BepiuHe * 3.

5. IIpor3BoguTCS UCTHBITAaHUE JeTalu Ha HaZle)KHOCTb. BeposiTHOCTh OTKasa JeTand 3a
BpeMsi wucrbiTaHusi paBHa 0,3. CocTaBuTh OMHOMMA/BHBIA 3aKOH —pacrpefiesieHust

CﬂyqaﬁHOﬁ Be/IMUMHbI X — UMC/JI0 OTKa3aBIIHUX AET&]IEI;’I N3 TpeX, IOABEPIrHYBHINXCS

HcIibITaHuio. HaliTu unciioBwlie XdPAKTEPHUCTHUKHU 5TOM BeJTUUUHBI: M(X) , D(x) s o(X) .

nin

Nmetotcs 20 cBeTodOpoB Ha CKiajie, 5 U3 KOTOPBIX YeTbipex3HauHble. Haymauy GepyT 3
ceetoopa. CocTaBUTb 3aKOH pacripejie/ieHUss C/ydyaliHOM BeMMuuWHbl X - UHKC/IA
YeTbIPEX3HAUHBIX  CBeTO(OPOB, OKa3aBIIMXCS B  BhiOOpKe. HaliTh  umc/IOBbIe

XapaKTepUCTHKY 3To# Bemmunnpl: M (X) | D(X) ~o(X)

6. HaiiguTe KOMIIZIEKCHOe M TIOJIHOE COIPOTHB/EHHEe Liel, eC/Jd JlaHbl KOMILIeKC

nanpspkernst U =16°+40) 1 roga I =50+3J  3apummre ypaBHeHue Toka.

nin

U =307 I=15.">

JlaHBl KOMIIIEKC HanpsDKeHHs! M KOMILUIEKC TOKa . Haiigute xomruiekc

COTPOTHBJIEHUA.
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4. ®oHJA OLEHOYHBIX CPe/ICTB AJIA Py0e)KHOT0 KOHTPO,is (1o utoram 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, [Py 9, I1Py 10, [IPy 11, TPy 14, ITPy 15,
TPy 16, [1Py 17, [IPy 18, T1Py 19.

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

MK 1.1, TIK 1.2, TIK 2.1, TIK 3.1, TIK 3.2.

Obs3aTe/bHas YacTh
ITpu peweHuu 3adaHutl 1-4 3anuwiume Npasu/IbHLIU 0omMeem U3 uembipex

npeo/10)CeHHbIX.

1. (1 6amn) Hanbl Touku A(2,0,5), B(-2,6,3). Kakue KoopAauHaThl WMeeT

cepesuHa 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) Ipsmbie AB u C/I napaiensHble. Kakoe pacriosiokeHre UMerOT
nipssmeie AC u B/I?

A) mnapannensHble; b) mnieprnieHauKysspHele; B)  ckpemuBarotcs; I)
repeceKaroTCsl.

mx 3

COS — =

6

3. (1 6amn)HaiiguTe KOpeHb ypaBHEHUS: 2 B orsere sanmumTe

HanOOJIBIITNI OTpHUIlaTeTbHBIN KOPEeHb.

A)-3;b)0; B)-2; T -1.

4. (1 6amm)Ha  pucynke  wu30bpaxeH  rpaduK  TPOU3BOJHOU
bynkumny=f(x).Ilpy kakoM 3HaueHHWH X (QYHKLUS TIPUHAMAaeT CBOe HauboJibiiiee

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

..ll

\oy= ()

=Y

Jo[ 1

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

IIpu ebinosiHeHUu 3adaHutl 5-8 3anuwiume X000 peuwleHUs1 U NO/yYeHHbIU
omeem.

5. (2 Oanna) BepxHue KOHI[BI [BYX BepTUKalIbHO CTOSIIMX CTOJIOOB,
yAQJIEHHBIX Ha paccTosiHie 4 M, COoeJHHEeHbI TepeK/jaJuHou. BricoTa ofHOTO
ctosiba 10 m, a [TPyroro 7 m. HaliguTe ayivHy niepeKkiaiviHbI.



6. (2 6amna) Hanel yetbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [(3,2,2)
Hokaxurte, uto otpe3ku AB u C/] rieprieHaVKYy/ISIpHBI.

7. (2 6anna) [lpurasgch co CKOpOCTbIOV = 3M/C, TPaKTOp TAalUT CaHU C
cunou F=40 kH, HanpaBieHHOM TOJ, OCTPbIM YIJIOMCOK TOPHU30HTY. MOIIHOCT®,
pasBMBaeMas TPAaKTOPOM, BbluucisteTcs o ¢opmyneN = F U cos & .Haiigure, npu

kH- M
KaKoM yTriec(B Tpajiycax) 3Ta MOIIHOCTE OyaeT paBHa 60 KBt (kBT—53T0 € ).

8. (2 6amma) MarepuanbHas TOYKAa [JBIDKETCS TIPAMOJIMHEMHO TIO
3aK0HYyX(t)=t>-13t+23(rgex —pacCcTOSHUeOTTOUKUOTCUeTaBMeTpax,t —
BPEMSIBCEKYH/IaX, W3MepeHHOeCHayajaiBiKeHrs). BKakoOMMOMEHT BpemMeHU (B
CeKyH/lax) ee CKOpOCTh Oblyla paBHa 3 m/c?

JonosHUTe/TbHAsA YaCTh

IIpu ebinoaxHeHuu 3adaxusi 9 3anuwiume x00, 000CHO8aAHUe peuleHUs U
noslyueHHbIll omeem.

9. (3 6anna) Pa3buTh 1[BeTHUK MPSIMOYTOILHOM (hOpMbI (OTHOIIIEHHE CTOPOH
2:3) Ha 4YacTU pa3IUuYHOM TIOLIAaJU. YKaKUTe pa3HbIM L[BETOM Ilapasiie/ibHble,
NepreHUKYJ/IsipHble, CKpeluBarollyecss OTpe3KU. PaccuuTaTb KOJIMYECTBO
CaKeHLIeB LIBETOB /151 KakAoro cekropa. OPopMUTb CxemMy LIBETHUKA (MO)KHO
HCI0J1b30BaTh KOMIIbIOTep). Hanpumep

JTA/IOHBLI OTBETOB:

Howmep
3a/jaHusA

OTtBet A r r b 5 - 60 8 -




5. ®oH/] O1IEHOYHBIX CPE/CTB /I/Isi IPOMEXYTOUHOM aTTecTanuM (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, TPy 12, [IPy 13, [TPy 14, TPy 15, TPy 16, [IPy 17, [TPy 18, ITPy 19.

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

K 1.1, TIK 1.2, TIK 2.1, TIK 3.1, TIK 3.2.



ITpumepbl 3K3amMeHAYUOHHBIX3A0aHUll 8 Ousieme N0 Mamemamuke

HA3BAHWE - duman Hpusl'YIIC

PaccmoTpeHo ripeiMeTHOM

(uMK/I0BOI) KOMMCCHE
ITporokosn Ne
13 » 2 0

[Ipencenatens

r.

0) (0]

o YTBEPKIAHO:
JK3aMeHaIMOHHbIHM OuTeT No _
3am. fupekTopa no YP

OYIIL.07 MaremaTHKa
DdUNO
I'pynna: « » 20 L

Cemectp - 2

1. dansl Touku A(3,1,6), B(-1,5,2). Haligute KoopAuHaThl cepeAinHbI 0Tpe3ka AB — Touku M?

(1 6anm)

2. Haubl Touku A(3,1,6), B(-1,5,2). Halizure KoopauHaThI U AvHYy BekTopa AB. (1 6amn)

3. HaiizuTte KopeHb ypaBHeHUsI: Sin 2 X = g (1 6anm)

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

5. CpeqHsist TMHUS Tpanery paBHa 21, a MeHbIllee OCHOBaHUe paBHO 8. Halisure 6osibiiiee

OCHOBaHUe Tparneruu. (2 H6asa)

6. Hatigure BekTOop c=3a +2b-d, ecri a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6a11a)

7. YTIDOCTUTD BhIPa’KeHHe: Sin x cos xctgx - 1. (2 6asa)

8. BeIunc/IUTh CyMMY M Pa3HOCTBD 3a/]JaHHBIX KOMIUIEKCHBIX UMCen: z;=-4+i, z,= 1-3i. (2 6ana)

9. Petuts CJTAY metomom Kpamepa:

(3 6anna)

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

10.(1 6aan) Ha Tapenke 16 mMpO>KKOB: 7 ¢ pbIOOH, 5 C BapeHbeM U 4 ¢ BuiiHeld. FOist Hayraf,
BbIOMpaeT oZivH MUPOKOK. HaliiuTe BepOSATHOCTb TOTO, YTO OH OKa)KeTCsI C BULLIHEH.
11. (1 6aan)HatizuTe 3HaueHue BeipakeHus log,2 + log, 32

12.(1 6ann)Haiiarure KOpeHb ypaBHEHUS

V7—-6x=7.

13. (1 6an)PemmTe HepaBeHCTBO 2¥°°> 64. B OTBET 3anMLIMTe HaMMEHbIIIEE TOJIOKUTE/ILHOE

1[e/10€ YHCJIO.

14. (2 6aan)Hatizute KOpeHb ypaBHEHUSI

15. (2 6ann)Haiigure porsBoAHY0 GYHKIUK B Touke X=0:

x+2 1

3x—2 4

y zgx" - 6x* +7x-1

16. (2 6aan) LiBeTHUK, 0(hOpPM/IEHHBIN TI0 UHAWBUAYATbHOMY 3aKa3y, uMeeT GopMy LUIUH/DA.



BrbicoTa uBetHuka 35 cM, guametp ocHoBaHusl 20 cM. CKOBKO 3eM/IM HEOOXOJUMO TIPUBECTH,
yTOOBI I[BETHUK OBI/T 3aTI0/THEH MTOTHOCTBIO. B OTBeT 3aruiimTe 4uc/io, Je/ieHHoe Ha TT.

17.(2 6aana)Beluvcnure TJIOMIAAL 3€MJIM, OTBEIEHHOTO TMOJ KIyMOy, MepuMeTp KOTOPOTO
OrPaHUYMBAIOT JIMHUU Y=X>-2X-2 U y=-x’+2. Brironxure yeprexx. OTBeT faiite B KBaJpaTHBIX
MeTpax.

19. (36anna)Pemmre ypaBHeHue : log?, x-4log,x+3=0

[IpeniosaBaTesb / /
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