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

JIucuuiiMHapHbie (mpeaMeTHbIe) pe3y/ibTaThl 0TPaKarT (aasee - ITP6):
—I1P61BafeHre MeTOolaMU /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;

—I1P62YMeHHe OrepupoBaTh MOHATUSIMU: CTeTleHb UKCJ/ia, JorapudM Yucia; yMmeHue
BBLITIOJIHATHL BBIUMC/IEHWE 3HaueHWM U TipeoOpa30BaHMs BbIPAXKEHUM CO CTerneHsIMU U
norapudmamu, mpeobpazoBaHusi APOOHO-pal[MOHATBHBIX BbIPA)KEHUH;

—I1P63YMeHHe OIepupoBaTh TOHSATUSIMU: PpalMOHa/IbHbIe, UWppal[MOHAJbHbIE,
Toka3saTe/ibHble, CTelleHHble, jorapudMuueckrie, TPUTOHOMETPHUUEeCKHe YpaBHEHUS W
HepaBeHCTBa, X CUCTEMBI;

—[1P64YMeHHe OrnepupoBaTh MOHATUAMU: (YHKLUUS, HernpepbiBHasi (QyHKLMS,
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;

—I1P65YMeHHe OTepupoBaTh MOHITUSMU: paljMoHabHas (QYHKLHMS, MOKa3aTeabHast
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
u3 [MPyrux yueGHBIX MpeAMeTOB U 3a/lau W3 peasbHOW >KW3HU; BBIpa)KaTb (HOpMyIamMu
3aBUCUMOCTH MeKy Be/TMUMHAMU;

—[IP66YMeHHe pelllaTh TeKCTOBble 3a/laud pa3HbIX THUIIOB (B TOM YKC/e 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
TI0JTyUeHHOe pellleHre U OI[eHUBaTh MPaB/0M0A00HOCTb Pe3y/IbTaToOB;

—[1P67YMeHHe OIepupoBaTh TOHATHUSAMU: CpefHee apudMeTUUeCKoe, 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,;



—I1P68YMeHHe OIepupoBaTh MOHATHSMU: CyYalHbIN OTBIT U C/ydaiiHOe 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;

—[IP69YMeHHe  OrepyupoBaTh  MOHSTHUSIMU:  TOUKa, IIpsiMasi,  TJIOCKOCT,
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;

—[1P610Y MeHue OMepUpOBaTh TTOHATHUSIMU: MHOTOTPaHHUK, 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;

—I1P611YMeHHe OrepupoBaTh TOHITUSIMU: [BWKEHHEe B TPOCTPAHCTBe, TMOJ0OHbIe
(buryphl B IPOCTPAHCTBE; UCITO/b30BaTh OTHOIIIEHHE TIJIOIIa/iel TTIOBepPXHOCTeN U 00beMOB
1o/106HBIX (DUTYp MPH pellieHnH 3a/1ay;

—[1P612YMeHre BBIYMC/ISATh FeOMeTPUYECKUe BeTWUYMHBI ([/IMHA, YroJ, MUIOoLajb,
00beM, TI/IoIa/ib TIOBEPXHOCTH), UCTIONb3Ys H3yUeHHbIe (JOPMYJIbI U METO/IbI;

—[1P613YMeHre OmepupoBaTh TOHSATHUSAMU: TIPSIMOYTOJIbHAasi CUCTeMa 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;

—I1P614YMeHre BbIOMpATh MOJXOASIIUNA M3yUeHHBIM MeTOo[ AJIsi pelleHUs 3a/auM,
pacro3HaBaTb MareMaThueckve (akTbl M MaTeMaTH4yecKhe MOJEeNIU B TPUPOAHBIX M
00I1leCTBEHHBIX SIBJIEHUSIX, B UCKYCCTBe; YMeHHe TPUBOJUThL NMPUMePbl MaTeMaTUueCKUX
OTKPBITUM POCCUUCKOM ¥ MUPOBOM MaTeMaTUYeCKOW HayKH.

—[IPylyMeHHe OIepupoBaTh TMOHATUSIMU: OIpeJie/ieHrue, akChUOMa, 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;

—[1Py2yMeHHe ONeprupoBaTh TOHATUSMU: MHOXXECTBO, IMOJMHOXXECTBO, OIeparjuu
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;

—[1Py3yMeHHe OIlepupoBaTh MOHATUAMMU: rpad), CBA3HBIA rpad, JepeBo, LMK/, rpad
Ha TUJIOCKOCTH; yMeHMWe 3a/laBaTb M OIKChIBaThb Tpadbl pa3IMYHBIMUA CMOCOOAMU;
MCIT0J1b30BaTh rpadbl MpU pellieHnH 3aZay;

—I1Py4yMeHue CBOOOAHO OMepyUpoBaTh TOHSATHUSIMU: COUeTaHWe, TiepecTaHOBKa,
YUC/I0 COYeTaHWW, UYHMC/IO0 TepecTaHoBOK; OwHOM HbBIOTOHA; yMeHHe TIPUMEHSITb
KOMOMWHATOpHbIe (PaKThI U PaCCy>KAeHUs [I/Is pellieHus 3a/1ay;

—[IPySymMeHHe OmnepupoBaTh TMOHATUAMM: HaTypajJbHOE YHC/IO, Liejioe YHUCIIO,
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;

—ITPy6yMeHHe CBOOOJHO OrepupoBaTh TOHATUSMU: CTeleHb C 1e/IbIM ToKa3aTesem,
KOpDeHb HaTypa/JibHOM CTeleHW, CTeleHb C palyOHalbHBIM TIOKa3aTejieM, CTeleHb C
JeCTBUTETbHBIM (BeleCTBeHHbIM) TOKa3aTesieM, JIorapu(M umucia, CUMHYC, KOCUHYC U
TaHr'€HC MPOM3BOJILHOTO UMCIIA;

—[IPy7yMeHue  OMepupoBaTb  TOHSITUSIMHU: TOXX/IeCTBO,  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;

—I1Py8yMeHue CBOOOAHO OMepupoBaTh MOHATUSAMU: TpaduK (PYHKLMMU, 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;

—I1Py9yMmeHue CBOOOJHO  OMepUpOBaTh  TOHATUSIMU:  TI0C/Ie[0BaTebHOCTD,
apudmMeTHyecKasi TpOrpeccusi, reoMeTpuueckasl mporpeccusi, 6eckoHeuHo YyObIBarollas
reoMeTpuyeckasi MpOrpeccusi; yMeHHe 3a/laBaTh MOC/Ie[0BaTeJIbHOCTH, B TOM YUC/e C
TOMOLLBbI0 PeKYPPEeHTHBIX (hOpMYT;

—[1Py10yMeHUe OIepupoBaThb TMOHSTUSMU: HENpPepbIBHOCTb (DYHKIMM, aCUMMTOTHI
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;

—[1Pyl1yMeHUe OmepupoBaTh TMOHATHUSMU: KOMILUIEKCHOE UHWCJ/I0, COTpPSDKEHHBIe
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;

— TIPyl2ymMeHHe CBOOOJHO OMEpPUPOBAThb TIOHATUSIMU: CpefiHee apudMeTHUecKoe,
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;

—I1Py13yMeHHe HaXOAUTb BePOSITHOCTH COOBITHM C WCI0/Ib30BaHHEM 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;

—IPyl4yMeHHe CBOOOZHO OIEpUPOBaTh TIOHATUSIMM: TOUKA, TpsMasi, TJIOCKOCTb,
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;

—IPy15yMeHHe CBOOOJHO OMepUpOoBaTh TMOHATHSMU: IUIOWIAAbL (Uryphl, 00BEM
¢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;

—IPyl6yMeHre CBOOOJHO OMepUpPOBAaThb TOHATUSMU: [JBWKEHUeE, 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
perieHun 3azau u3 [TPyrux yueOHBIX MpeIMETOB U U3 peabHOM KU3HU;

—[1Py17yMeHre CBOOOJHO OMepUpPOBaTh TOHATUSIMU: TIPSIMOYTOJbHas cUCcTeMa
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
BeKTOPHBI W KOODAWHATHBIA MeTO[ [Jisi pelleHus] reoOMeTpUUYecKuX 3aZiau U 3ajau
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[MPyruxyueOHbIX TIpe]METOB; OMEpHPOBaTh TIOHATHSAMHU: MaTpuija 2x2 ©u 3X3,
onpejie/ITe/Ib MaTPHULIbl, TEOMETPUUECKUN CMBICJT OTIPee/IUTE]IS;

—[1Pyl8yMeHHe MOJe/JUpOBaTh peajlbHble CUTyalUu Ha $3blKe MaTeMaTUKU;
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;

—I1Py19yMeHHe BbIOMpATh TIOAXOJSAIIMM MeTO [IJis pellleHds 3a/auM; MOHWMaHHue
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



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

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

IMK 3.2. PaspabatbiBaTb TeXHOJIOTMUECKHE TIPOLIeCCHI Ha PEMOHT OT/e/bHbIX
JleTajled W Y37I0B KeJe3HOJOPOKHOIO TMOJABWXXHOTO COCTaBa B COOTBETCTBUU C
HOPMAaTHUBHOW [JOKYMeHTaL1eu.



2. ®POHI OLIEHOYHBIX CPEICTB IJIsI BXOOHOI 0 KOHTPOJISA

BxomHOM KOHTPOJIb COCTOUT H3 3aJaHWMN, YaCTUYHO B3STHIX U3
OoTKpeITOro OaHka OI'D u BIIP mo maremaTtuke. Ha BHIITIOTHEHUe
3aJaHUM BXOOHOTO KOHTPOJIA maeTca 1 arkagemMmyeckum dYac (45
MUHYT).

BxXomHO! KOHTPOJIB COCTOUT M3 2-X 4YacTeu: o00s3aTelIbHOU U
IOIIOJIHUTEJILHOM.

OOsizaTenbHasi  4YacTh  COOEPKUT  3afaHus  MHUHHUMAJIbHOTO
00513aTEIBPHOTO YPOBHS, MOOMOJIHUTEJIbHAS 4YacTh - O0o0Jiee CJIOXKHBIE
3aJaHUA.

[Tpu BRITTIOTHEHUU 3aflaHUN TPeOyeTCs MPeaCcTaBUTh X0 PeIleHus 1
yKas3aTb I[OJIYYEHHBIM OTBeT. [IpaBUJILHO BLIIIOJIHEHHOE 3adaHue U3
00s13aTeIbHOM 4YaCTH OIeHWBAaeTCsI B OOWH 0ais; I[IpaBUIIbHOE
BBITIOJTHEHVE 3aJaHUM [OOMOJHUTEJIbHOM 4YaCTH OlleHuBaeTcsa 3
O6annamuunnm 1-2 OasraMu 3a YaCTUYHOE pellleHue.

basnbl, mony4YeHHBIE 3a BCe BHIIOJIHEHHBIE 3alaHus, CYMMUPYIOTCS.

Illkata nepeBoga 6a/I/TOB B OTMETKH I10 IIATHOA/I/T6EHOH

cHcTeme
OrmMmerka YHuciro 6a/1108,
Heo0XO0gHMOe /IS HOJIyIeHHsI OTMETKH
«3» (y4oB.) 7-9
«4» (xoporio) 10-12
«5» (OT/IHYHO) 13-15

Obpa3o0oBare/ibHbIEe pe3y/jIbTaThbl, MHNOJ/IEeXKalllHe IpPOBEepKe
(3.1eMeHTHBI):

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

JagaHHsI BXOJHOIO KOHT, POIA

sA3aTeIbHAas YaCTh
IIpu pemremun 3amaHud 1-4 3anHiiure npaBH/IBHBIH OTBET
H3 YeThIpex mpeIoKeHHbBIX.
1. (1 6ann) PackpoiiTe GOpMyJly COKpaIlleHHOT0 YMHOXKEeHHUs a-b:
A) a*-2ab+b? B) (a-b)(a+b); B) a*+2ab-b?% I') (a-b)(a-b)

2. (1 6ann) INnomanges TpeyrolbHUKA BEIYUCIIIETCS 10 (GOpMYyJIe:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10



3. (1 ©6amm) Kakoe wu3 cieoymoIux 4YHCENl 3aKJII4YeHO MexXOy

105,

yucnaMu 1718

A)0,4; b)0,5; B)0,6; I') 0,7
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4. (1 ©Oamm) [Hauwl rpaduru ¢yaknui. Kakasa dopmyna
COOTBETCTBYET rpadpuky 3):

D N 2) | 3)

ol 11 o 1 ol 1

1 9

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

Ilpr BbIMO/IHeHHH 3agaHHH 5-8 3allHIIHTe XO0J PEIIeHHS H
IO/JIy9Y€eHHEBIH OTBET.

I 11
S I —

5. (2 6ayu1a) Beruucoute 2 S

6. (2 Oamma) Pemmute ypaBHeHuex*-7x+10=0.Eciu ypaBHeHue
nMeeT Oojlee OOHOTO KOPHSI, B OTBET 3alUIINTE MEHBIINYN U3 KOPHEMN.

7. (2 ©Oanma) Ilnmomagmp 3eMesnlb KPECThSIHCKOTO XO3SHCTBA,
OTBeEeHHasA MOL II0CamKy KYyCTapHMKOB M IIBETHUKOB, COCTaBIsET
24 ravpacrpegereHaMeXXAYHUMU B OTHOIIEHUU 5:3. CKOJIBKO T'eKTapoB
3aHUMAIOT LIBETHUKU?

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

IHHonmoJaHUTEeIbHAasI YaCTh

Ilpu BpIITO/IHEHHH 3agaHHsA 9 3alHIIHTEe X0, 000CHOBaHHE
PeIlleHHsI H Mo/Iy9eHHBIH OTBET.

9. (3 6anna) PriO0JIOB IIPOMJILII Ha JIOOKE OT IIPUCTaHU HEKOTOPOoe
pPacCTOsTHHE BBEPX MO TEYEHHUIO PeKH, 3aTeM Opocui sKopb, 2 dYaca
JIOBUI PBIOY UM BepHyJICA oOpaTHO dYepe3 5 YacoB OT Haydala
nmyTeniecTBusi. Ha Kakoe pacCTosiHHME OT IPUCTAaHHW OH OTIIJIBLI, €CJIH
CKOPOCTb TEUEHUS PeKU paBHa 2 KM/4, a COOCTBEHHAsi CKOPOCTh JIOOKU
6 KM/4?

9Ta/IOHBI OTBETOB:

12



HomMme

p 5 8
3adaH

us1

OTBeT 2,7 816
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3. ®OH]] OLIEHOYHBIX CPEACTB OJIs1 TEKYyIIero KOHTPOoIsi
TekyIuii KOHTPOJIb IPOBOASITCS BO BPEMS ayOUTOPHBIX 3aHSITHUU I10
MaTeMaTUKe B COOTBETCTBUM C Yy4YeOHBIM IIJTaHOM M pabouen
nporpamMmbl OJ «MaTteMaTukKa» II0 BCeM pazfejaM IIPOrpPaMMHI.
Tekymuni KOHTPOJIb COCTOUT U3 [OBYX YaCTeU: TEOPETUUYECKOU U
IIpakKTu4YecKou. [Tpu 3ToM oOydaroniuecs mojay4daloT JBe OTMETKHU.
TeopeTnyeckass dYaCThb MPOXOOUT B (QOpMe YCTHBIX OTBETOB:
oOyyYarolirecs BHITATUBAIOT IISITh KAPTOYEK C BOIIPOCaMH, OAlOT MOIHBIN
OTBET (CO CHOMCKOM BOIIPOCOB OOydYaroluecs 3HAKOMSTCS B Hauale
U3y4yeHUs pa3zera).
Illkata nepeBoga 0a/I/TOB B OTMETKH I10 IISITHOA/I/T6EHOH
cHcTeme

Ormerka Ko/stndyecrBO BEpHBIX OTBETOB Ha
TeoOpeTH4IecCKHe BOIpPOChI

«3» (ygoB.) 3
«4» (xoporio) 4
«5» (oT/IHYHO) 5

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

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

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

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

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

Illkara nepeBoga 60a/I/TOB B OTMETKH 110 IISITHOA/I/T6EHOH

cHcTeme
Ormerka Yruci10 6a/110B,
HeooxogumMoe [T 0TIy IeHHS OTMEeTKH
«3» (y7oB.) 8-10
«4» (xopoiro) 11-13
«5» (oT/THYHO) 14-16
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3.1 IlpsampbIle H IJIOCKOCTH B IIPOCTPAHCTBE

Obpa30oBarejibHbIEe pe3y/IbTarhbl, MNOAIeKaIlllHe IM[pPOBEpKe
(3/71eMeHTHBI):

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

[IPy 1, I1Py 14, IIPy 15, IIPy 16, IIPy 18, IIPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[IK ...

T THYEeCKHe BOIl bl:

1 Cohopmynupyute TeopeMmy ITudaropa.

2. TlepeuucnuTe OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3 [TepeducnuTte CriocoObl 3afaHus MJIOCKOCTH.

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

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

6. CdopmynupylTe onpeneneHne OBYyrpaHoro yria.

7. CdopmynupyuTe onpeneneHne TpeXrpaHoro yria.

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

9. [IlepeuuncnuTe B3aMMHOE pPAaCIIOJIOKEHUE MOBYX IIPAMBEIX B
IIPOCTPAHCTBE

10. Kakwue MIpsiMbIE Ha3bIBalTCH rapajijieIbHbBIMU B
IIPOCTPaHCTBE?

11. Kaxkue mnpsiMble Ha3bIBAIOTCS CKPEIUBAIOIINMUCS B
IIPOCTPAaHCTBE?

12. Kakwue npsiMble Ha3bIBAIOTCS NEPIIEHOUKYIIPHBIMU B
IIPOCTPaHCTBE?

13. TlepeumcnuTe  B3aWMMHOE  pPacCIOJIOXKEHWE  NOPSAMOU U
IIJIOCKOCTH B IIPOCTPaHCTBE.

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

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

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

17. TlepeuuncnuTe B3aUMHOE PaCIOJIOKEHUE OBYX IIJIOCKOCTEN B
IIPOCTPAHCTBE.

18. PackpouTe MOHATHE «YTOJI MEXKOY IIJIOCKOCTSMU».

19. PackpouTe NOHSATHE «IapaljIeJIbHOCTh IIJIOCKOCTEM .

20. PackpouTe MOHATHE «IIEPIEHOUKYIAPHOCTD IIJIOCKOCTEW ».

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

23. Kak HauTu pacCTOsTHHE MEeXKAY MJIOCKOCTSIMU?

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

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

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

27. llepeuuncnuTe CBOUCTBA IIapajljielIbHOIO IPOEKTUPOBAHUSA.

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

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

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

KoHT bLHasA T X |
sA3aTeIbHasd YacCTh
IIpr pemremnn 3agaHud 1-4 3amHnIaTe NpaBH/IBHBIH OTBET

H3 YeThIPEex NpeaiI0;KeHHbIX.

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

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

2. (1 o6anm) IIpameie AB wu C] ckpemmuBaioTcsa. Kakoe
pacnosioxXeHue uMeroT npsameie AC u BII?

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

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

A)nnapannenesHbl; B) mepecekaroTcsa mo npsaMmoun; B) coBmapmaroT; I)
CKpelInBalTCs.

4.(1 ©6amm) Ecnu mnpsiMasi, TpPOBedeHHAsl Ha IIJIOCKOCTU Yepes
OCHOBaHMVE HAKJIOHHOU, IIEPIEHOUKYJIIPHA ee IIPOEKIUU, TO OHa...

A) TiepneHOUKYIsSIpHa ¥ CaMOUM HaKJIOHHOW; b) maparienbHa u
caMou HAKJIOHHOU; B) CKpelInBaeTCs C HAKJIOHHOU; )
IIEPOEHONKYJISPHA OCHOBAaHUIO HAKJIOHHOM.

Ilpr BbIMO/IHeHHH 3agaHHH 5-8 3allHIIHTE XO0J PElIeHHs H
IO/ TyYeHHBIH OTBeT.

5. (2 Oanma) Yepe3 kKOHIBI oOTpe3ka AB u ero cepeguny M
IIPOBEEHLl IIapalljIeJIbHble IIpsAMble, IIepeceKawlilue HEeKOTOPYIo
IIJIOCKOCTh B TO4YKax A;, B; u M,. Haugute gnuny orpe3ka MM,, ecnu
oTpe30K AB He nepecekaeT MJI0CKOCTb U eciiid AA;=6,8cm, BB,=7,4cwMm.
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6. (2 6anmna) IIpsameie AC, AB u A]l momapHO HepHneHOUKYJISPHHL.

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

7.(2 6amnma) M3 TOYKM K IIJIOCKOCTH ITPOBEHEHBbI IBe HaKJIOHHBIE.
HaiiguTe OiIuHBL O0IIEro MepHneHOuKyJysapa, eClIy IPOeKIINM HaKIOHHBIX

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

8. (2 6amma) HaueptutbkyOABCIIAB,C1II;. [TocTpouts TOuKy Ke
AB, Touky M e [111:C, otpe3ok PE € A;B.1C;.

,HQHQZIHI/ITQZILHQH 9a4CTb

Ilpu BeIO/IHeHHH 3agaHHsSI 9 3alHIIHTE X0, O000CHOBaHHEe

PeIlleHHsT H MOIy9eHHBIH OTBET.

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

Kaxkpgoro cekropa. OdopMuTth cxemy BeTHHKa. Hanpumep:

9Ta/IOHBI OTBETOB:

Home 1 2 5 ()
p

3aJaH

usi

OTBeT B B 7,1 15
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3.2 KoopaHHaThbl H BEKTOPbI

Obpa30oBarejibHbIEe pe3y/IbTarhbl, MNOAIeKaIlllHe IM[pPOBEpKe
(3/71eMeHTHBI):

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

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

[IK ....

Te THYEeCKHe BOII bI:

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

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

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

4 PackpouTe MOHSATHE «BEKTOP».

5 Kak HauTu KOOpOUHATHI BeKTOpa?

6. Ilepeuuncnure u paCKpouTe IIpaBUjia CJIOKEHUSI BEKTOPOB.

7 Kakve BEeKTOPHI Ha3bIBAIOTCS KOIJIMHEAPHBIMU?

8 Kakue BEKTOPHI Ha3bIBAIOTCA MEPIEHOUKYIAPHBIMU ?

9 YeMy paBHO CKaJIIpHOE IIPOU3BEAEHNE BEKTOPOB?

10. Kak HauTu BEKTOPHOE IIPOU3BEeJeHUEe BEKTOPOB?

11. Yewmy paBeH yroji Mexnay BeKTopamu?

12. IlpuBenuTe npuMep MaTPULIBI 2 X 2.

13. IlpuBenuTe npuMep MaTPULBL 3 X 3.

KoHT bHasA T 0

si3aTeabHasl YacTh
Ilpu pemennn 3amanud 1-4 3andiiuTe mpaBH/IBHBIH OTBET H3

yersIpex MnpeaiIoKeHHbBIX.

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

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

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

A) a; B) ¢c; B) B; I') p.

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

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

Ilpr BbIMO/IHeHHH 3agaHHH 5-8 3allHIIHTE XO0J PEIIeHHS H
MO/Iy9YeHHBIH OTBeT.

5. (2 ©Oanma) [anel BekTophl a(-6,0,8) , B(-3,2,-6). Hamnpgure
CKaJIIpHOe IIpou3BeaeHe BEeKTOPOB.

6. (2 Oamma) Ilpu Kakux 3HAYEHUSAX 17 BEKTOPHId(4,1,2), &
(1,2, m)nepneHauKyIsapHbI?)

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

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

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

EQHQJIHHTQJ!LHQH 9aCTb

Ilpu BbBIITO/IHEHHH 3adaHHsA 9 3almHIIHTEe X0, 000CHOBaHHE
PeIllleHHsI H MO/Iy9eHHBIH OTBET.

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

3TaJI0OHBI OTBETOB:

Home 1 2 3 4 5 6 7 8 9
p

3aJaH

us1

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

Obpa3oBare/IbHbIE pe3y/IbTaTbl, MHOJ/IeKalllHe IIPOBEPKe
(3/1eMeHTHBI):

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

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

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

IIK ...

Te THYECKHe BOoll bl:

1. Yewmy paBeH yrojl B OOVH paguaH?

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

3. B Kakux 4YeTBepPTHAX TPUTOHOMETPHUUYECKOTO Kpyra (QpyHKIUS
Y= COSX IIPUHUMAaET OTPHULIaTEIbHbIE 3HAYEHU S ?

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

5. IIpopmomnxurte onpenenenue: «KOCUHYC OCTPOTO yria -

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

7. CdopMynupyuTe OCHOBHOE TPUTOHOMETPHUYECKOE TOXKOECTBO.

8. Yemy paBHO npousBeneHue tgx*ctgx?

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

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

11. TlepeuumcnuTe TPUTOHOMETPUUYECKUE PYHKIINH, YKAKUTE UX
IIEPUOMOHI.

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

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

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

15. Tlepeuucnure CIOCOOBI pelleHHs TPUTOHOMETPUUYECKUX

YpPaBHEHUHU.

16. PackpoiTte aJIrOpuUTM pelieHus OOHOPOOHBIX
TPUTOHOMETPUYECKUX YPaBHEHUY IEPBOT0 IIOPSAAKa.

17. PackpoiuTte aJIrOPUTM peleHus OOHOPOIOHEIX

TPUTOHOMETPUUYECKUX YPaBHEHUNW BTOPOTO MOPSAIKaA.

KoHT bLHasA T o4
A3aTeIbHasi YacCTh
IIpn pemremun 3agaHHH 1-4 3andnidre nNpaBH/IBHBIH OTBET H3

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

rurnorenysou A ABC?
A) AB; B) AC; B) BC; I') CB.
2. (1 6anm) YrioMm Kakoi 4eTBepTH sABseTcs yrona a=400°7?
A)I; B) II; B) IIL; T') IV.
3. (1 6ann) Kakue u3 QyHKUUN SABAAIOTCS YETHBIMU?
A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakue u3 yucen ABISIOTCSI KOPHEM YpPaBHEHUS COS X =3

T T T 2m

A)X—6 ; B) X=3; B) X=7; [ x= 3

IIpu BpINO/IHEHHH 3agaHHH 5-8 3aldIIHTe X004 PEeIleHHs H
IOTyIeHHEIH OTBeT.
Tt

5. (2 6amnna) Briuucnure: sin% + cos;

/2

o 2 .
6. (2 0amna) Hanpgurte 3HaueHUue BBIpa}KeHI/IHLLaI‘CCOS? - 4arcsin
2
(-*2)

7. (2 6ayuta) JokaxuTe TOXKOECTBO: 2sin(m/2+ o)+ cos(mm-a)= cosa.
8. (2 6amna)PemuTe ypaBHeHHe: sin’ x - 4 sin x + 3 =0.

,HQIIQZLHI/ITQZLLHQH 9a4CTb

Ilpu BbeIO/IHeHHH 3agaHHsSI 9 3alHIIHTE X0, O000CHOBaHHEe
PeIllleHHsI H M0/ IyIeHHBIH OTBeT.
. xXty=m
9. (3 bamna) PemuTe cucteMy ypaBHEHUN Sin x+ sin y=2.

3Ta/JI0OHBI OTBETOB:

Home 1 2 3 4 5 6 7 8 9

p

3aJaH

usi

OrBer | b A B b 1 21 - 1 Tiom (
2 £+2nn; n

) 2 2

ne 7 ne 7
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3.4 IIpou3BogHas1 (DyHKIIHH, ee IIPHMEHEeHHe

Obpa30oBarejibHbIEe pe3y/IbTarhbl, MNOAIeKaIlllHe IM[pPOBEpKe
(3/71eMeHTHBI):
ITP6 1, ITPOG 4, TTP6 6, TTP6 14.
IIPy 1, I1Py 6, I1Py 7, I1Py 8, TPy 9, IIPy 10, 1Py 11, I[TPy 18, I[TPy
19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
TeopeTuuyecKue BOIIPOCHI:
1. TIIpomonxkurte omnpepernenue: «IlociemoBaTelIbHOCTh — 3TO...».
2. IlpuBepgute npuMep apu@MeTUYECKOU IIPOTrPECCHUM.
3. [IIpuBegute nmpumMep reoOMeTPUYECKOU IIPOTrPECCHUH.
4. TlpuBenure IIPUMeED OECKOHEYHO yOBIBaIOIEn
reoMeTPUYECKOU IIPOrPECCUMN.
5. Ilpomomnxure onpenenenue: «IIpou3BogHas — 3TO...».
6. PackpouiTe reoMeTPHUYECKHUU CMBICII IIPONU3BOOHOM.
7. IIpomomnxurte ompeneneHue: «KacarenbHasa — 3TO...».
8. PackpoiiTe Gpu3ndecKuii CMBICJI IPOU3BOTHOM.
9. Ilepeuucnure mpaBuia BEIYKUCIIEHUS IIPOU3BOOHBIX.
10. Yemy paBHa IIPOMU3BOAHAS CTENEeHHOU QPYHKIIMHU?
11. Yemy paBHa Npou3BOOHAas IIPOU3BEOEHU?
12. Yemy paBHa Npou3BOOHASA YaCTHOrO?
13. Yemy paBHa NpOMU3BOOHAS CIIOKHOU (QYHKIIUU?
14. CdopmynupyuTe Opu3HaK Bo3pacTaHUuS QYHKIINN.
15. CdopmynupyiiTe npu3HaK yOLIBaHUS QYHKIINH.
16. CdopmynupyuTe Opu3HaK TOYKH MaKCuMyMa (QPyHKIIUMN.
17. CdopmynupyuTe Npu3HaK TOYKU MUHUMyMa QPYHKIUA.
18. CocTaBbTe anropuTM pelieHuss 3agad Ha HaX0XOeHUusS
HauOOJILIIIETO U HAUMEHBIIIEro 3HaUYeHUsI QYHKIIUU Ha OTPe3Ke”?
19. CocTaBbTe aJIrOpUTM HCCIEOOBaHHUS U IIOCTPOEHUS rpaduka
(YyHKIIMU C TOMOIIBIO TPOU3BOOHOM.
20. Kak HauTu BEePTUKAIbHYIO aCUMNOTOTY rpaduka QyHKINMN?

KoHT bHasA T 0
sA3aTeIbHasd 4YacCTh
IIpr pemremun 3agaHud 1-4 3anuninre npaBH/IBHBIH OTBET H3

gerbsiIpex 1peqIo2K6HHBIX.

1. (1 6ann) Yemy paBHa Npou3BOgHAsS GYHKIIUH yY=COS*X?

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

2. (1 6ann) IMTo kako¥ u3 GOPMYJI BLIYUCIAETCS IIPOU3BOIHAS
IIPOU3BEOEHUA?
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—u'v-uv’

A) (u+v)'=u’+v’; B) (uv) '=u’v+uv’; B)(;) = DE(gx)'=f

(g(x))*g " (x).

3. (1 6ann) Pemmte ypaBHenue f'(x)=0, ecnu f(x)=3x* - 6x +4.
Bribepute OTBeT.

A)1;B)-1;B)4;T) -4.

4. (1 o6annm) Ha pucyske wusobpazxkeH rpaduk IIPOU3BOIHOU
bysKUIUU f(X), onpeneneHHOn Ha HHTEepBae (-10; 8).

HangnTekKonmnueCcTBOTOYeKMaKCuMyMayHKIINK f(x/Ha oTpe3ke [-9;6].
iy

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

Ilpr BbIMO/IHeHHH 3agaHHH 5-8 3allHIIHTe XO0J PEIIeHHS H
IO/JIy9Y€eHHEBIH OTBET.

5. (2 b6amma) MaTepuanbHass TOYKa OBUXKETCS IIPSIMOJIMHEMHO II0
saxomy*(!) = —tt 608 — 4’ 51— S(rme x—
PacCCTOSHUEOTTOYKNOTCUYETaBMETPaX, | —BPEMSABCEKYHOAX,
N3MEepPEeHHOEeCHAYaJladBUKEHUST). HauguTteeeCKopoCTh (BM/C)
BMOMEHTBpeMeHu! = 3 c.

6. (2 6amna) Ha pucyHke m3o0paxkeH rpaduk QyHKIUUy = i(x) u
KacaTeJlbHasi K HeMy B TO4YKe C abciHuccoiix,. Haligute 3HaueHUe
ITPON3BOOHOMN PYHKIIMMNI(X) B TOYKE Xo.

7

(x-2)(x+3)> 0
(x-8|
8. (2 6amma) UccnemoBath pyukimoo f(x)=x* - 3X ¥ IIOCTPOUTL €é
rpaduk.

7. (2 6anna)PemnTe HepaBeHCTBO:
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,HQIIQ.ZIHI/ITQ.ZLBHQH 9aCTb

Ilpy BBIITO/THEHHH 3ajdaHHsTI 9 3allHIIHTEe X0, 00O0CHOBaHHEe
PeIllleHHsT H MOo/Iy9eHHBIH OTBET.

9. (3 Oanma) Oupme «CamoBom» BBEIOENSAIOT Yy4YacCTOK 3€MIIH
mnomansio 100 Mm% IlpemmaraloT 4eThIpe ydacTKa Pa3HBIX Pa3MepPOoB:
25x4; 20x5; 12,5x8; 10x10. Kako¥ y4acTOK OODOOPUT OUPEKTOP (PUPMEI
«CamoBom», y4HUTHIBasi, YTO HeoOxommMo OymeT MHOCTaBUThH 3abop IIO0
IIepUMETPY?

3Ta/JIOHBI OTBETOB:

Howme 1 2 3 4 5 6 7 8 9
p
3aJaH
U1
OTBeT B b A B 8 1,25 (-32;82), - 10x1
; 0
+ )
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3.5 MHOrorpaHHHKH H Te/la BpallleHHs

Obpa30oBarejibHbIEe pe3y/IbTarhbl, MNOAIeKaIlllHe IM[pPOBEpKe
(3/1eMeHThI):

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

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

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

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

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

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

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

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

6. CdopmynupyuTe CBOUCTBO O IIPOTHUBOJIEXKAIIUX TpPaHIX
rapa’sesjienunena.

7. CdopMynupyuTe CBOMCTBO O AMaroHalIsaX Hapajjienenunena.

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

9. Kakag npu3ma Ha3bIBaeTCs NPSAMOU?

10. Kakas mpu3Ma Ha3bIBaeTCs MPaBUIILHON?

11. PackpouTe MOHSATHE «IIpPaBUIbHAA IHpPaMUuga».

12. Yto Takoe amnodeMa IIpaBUILHOU NUPaMHUOBI?

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

14. CdopmynupyuTte TeopeMy O BBIYKCIIEHUU OOKOBOMU
IIOBEPXHOCTHU HNPSAMOU MPUI3MHI.

15. CdopmynupylriTe TeopeMy O  BBIUHCJIEHUHM  OOKOBOU
IIOBEPXHOCTU MIPaBUJIbHOU ITHPaAMUHI.

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

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

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

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

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

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

22. YTo sABsAeTCS BEICOTOM YCEUYEHHOI0 KOHyca?

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

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

26. YeMy paBHO OTHOIIEHHME OOBEMOB IOOOOHLIX QUIYP B
IIPOCTPaHCTBE?

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

Konut bHAS T 0
A3aTe/IbHasA YaCTh
Ilpu pemrennmu 3agaHHH 1-4 3anHInIHTe NPaBH/IBHBIH OTBET H3

geThbIpex npeaqirosKeHHBIX.

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

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

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

A) S = S60K+ 2 SOCH-I B) S60K =POCH*H; B) S= B601{ + SSOCH; F) SO0k
=2Poc*H.

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

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

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

IIpu BBINO/IHEHHH 3agaHHH 5-8 3aldIIHTe X004 PEeIleHHs H
MO/ TyYeHHBIH OTBeT.

5. (2 ©Oanma) Pebpo oCHOBaHHS TIPABUJILHOM TPEYTroJIbHOU
nupaMunasl 3 M, anodpema 6M. HauguTe moiaab O0KOBOM MOBEPXHOCTHU
ITPaMUIEL.

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

7. (2 6anmna) IIpAMOyTrONbHUK CO CTOPOHaMu 8CM U 3CM BpalllaeTCs
BOKpPYTr OoJjblieil cTopoHbl. Hampgute o0beM, Iioiagu OOKOBOM U
IIOJIHOU ITOBEPXHOCTEM MOJIYYEHHOI'0 Teja.

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

[JononHuTEIbHAA YaCTh

Ilpy BBIITO/THEHHH 3ajdaHHsT 9 3allHIIHTEe X0, 00O0CHOBaHHEe

PeIllleHHsT H MOo/Iy9eHHBIH OTBET.
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9.

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

(3 ©Oamma)

Co3maThb MoOmenb KIIyMOHI,

9Ta/IOHBI OTBETOB:

umeronien QGopmy
KOMOMHHPOBAHHOTO T€OMETPHUYECKOT0 TeJjla, BREIIIOJIHUTH HEOOXOOUMBbIEe

Home 1 2 3 4 5 (§) 7

p

3aJaH

usi

OTBeT B b b A 27 2744 | 721;
4811;
o4
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3.6 IlepBooOpa3Hasi QyHKIIHH, ee IPDHMEeHEeHHe

Obpa30oBare/IbHbIEe pe3y/IbTarThbl, MNoqIe>KaIlllHe I[pPOBEpKe
(3/1eMeHTBbI):

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

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

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

TeopeTHyecKHue BOIIPOCHI:

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

2. Packpoute reoMeTpUYeCcKuu CMBICJI OIIpenesIeHHOT 0
WHTerpaa.

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

4. Cdhopmynupyite hopmyny HbioToHa-JIenOHMIIa.

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

6. Ilepeuucnure mmpaBuia BEIYHUCIIEHUS HHTETPaIoB.

KoHT bHas T 07
sA3aTeJbHasA YacCTh

Ilpu pemennn 3amaHud 1-4 3andiiuTe NpaBH/IBHBIH OTBET H3
yersIpex npenI0keHHBIX.

1.(1 ©6amn) Onas Kakod u3 QyHKIMHE OGyHKIUS F(x)=x3-3x*+1
SIBJISIETCSI IIepBOOOPa3HOM?

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

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

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

3. (1 6ammr) O6mmit BU Bcex IepBoooOpa3HbixX o f(x)=sinx?

A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6ann) BeruucauTe onpenesieHHBINM MHTerpall f xdx.

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

Ilpu BpINO/IHEeHHH 3agaHHH 5-8 3aldIIHTe X004 PEeIleHHs H
IO/ IyIeHHBIH OTBeT.

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

6. (2 6amnma) 3amaiiTe mepBoobOpa3uyio F(x) mna dyakimu f(x)=3x2-
2X, eCIIM U3BECTHHI KoopauHaTh Touku M (1, 4) rpaduka F(x).
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7. (2 6anna) Ha pucyHke uzobpaxeH rpadbuk yHKmnn y=f(x),
onpeneneHHon Ha WUHTEepBale (=3;11).
HaugnteHanMeHbIIee3HaYeHUEePYHKIIUM f{X/Ha oTpe3kKe [2; 9,5].

“} : v=f(z)
| T
kY 1 | .-" 1"1
| R
) | / ‘-,lII] e
NN '\%

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

Y
ff(x]dx.

YA
4

,HQIIQ.ZIHI’ITQJ!LHQH 9aCTb

Ilpr BbBIMO/THEHHH 3aJaHHsA 9 3alHIIHTE X0, 000CHOBaHHE
DPeIIIeHHsT H MO Iy9eHHBIH OTBET.

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

ITa/IOHBI OTBETOB:

Home 1 2 3 4 5 6 7 8 9

p

3aJaH

us1

OTBeT r A B r ma x°- -3 12 3
x*+4
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3.7 CreneHH H KOpHH. CTeneHHasT (DyHKIHA

O6Opa30BarejIbHbIE pe3y/JabTarbl, MNOAIEKAIllHEe IMPOBEPKE
(3/1eMeHTBbI):

[TP6 1, ITPOG 2, ITPG 3, TTP6G5, ITPG 6, ITPG 14.

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

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

T THYEeCKHe BOIl bl:

1. CdopmynupyliTe onpeneneHne CTeNeHHOU QyHKIINH.

2. Ilepeuucnute CBOWCTBa CTEIEHHOW (QYHKUUU C ILEJIBIM
IIoKa3aTeJIeM.

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

4. TIlepeuucnuTe CBOMCTBA KOPHSA HATypaJibHOUW CTEIIEHH.
[IpuBenuTe IpuMepHI

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

6. UYeMmy paBeH KOpPEHb YETHOU CTEIIEHU U3 OTPHULIATEILHOI'O
yucna?llpuBenure npuMep.

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

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

KoHTpoabHasi padora Ne 8
si3aTeJIbHasl 94aCTh

IIpu pemrennn 3amaHud 1-4 3andiiure nmpaBH/IBHBIH OTBET H3
yersIpex npenio;kKeHHbIX.

1. (1 6ann) Mexay KaKUMU OByMsI HaTypaJbHBIMU YHCIIaMHU
HaXOOUTCSAYUCIIOV19?

A)19120;B5)2u3;B)18u19;T) 3 u4.

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

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

3. (1 6amn) PacmonoxkuTe B MOPsIAKe BO3pacTaHUI Yyucaa: 2; v5;V17

A) 2; V5;Y17; B) 2; ¥17;35; B) ¥'5; 2; v17; ') Y17; 2; V5.

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

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

Ilpr BbBINO/IHeHHH 3agaHHH 5-8 3allHIIHTe XO04 PelIeHHS H
IO/ TyYeHHBIH OTBeT.

30



5,58, ,2,9

a -a

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

(VIZ+/B)’

6. (2 6anna) HalimuTe 3HaueHUEe BhIPpaKeHUS 10496 :
7. (2 ©Oammna) PaccrosHume oT HaOMIOOATENsI, HaAXONOAIIErocd Ha
HeOOJILIIION BHEICOTEhKMIIOMETPOB HaA 3eMJIENM, mo HabimiogaeMou UM

JIMHUKW TOPM30HTA BBIYUCIAETCS II0 d)opMyJIel: “2Rh, roeR=6400

KM —panuyc3emnu. CKaKOWBBICOTBITOPU30HTBUOEHHapacCcToaHum 48
KHUJI0MeTpPOB? OTBETBHIPA3UTEBKUIIOMETPAX.

8. (2 6anta) PemmuTe ypapHenueY 52 X = 2.

,HQIIQZLHHTQZILHQH 9aCTb

Ilpu BeImO/IHeHHH 3agaHHsI 9 3amHIIHTE X0, O00CHOBaHHEe
PeIlleHHsT H MOIy9eHHBIH OTBET.

9. (3 6ama) Pemmute rpadudecku cucTeMy ypaBHeHU: | ::&
I9TaJIOHBI OTBETOB:
Home 1 2 3 4 S5 6 7 38 9
P
3aJaH
us1
OTBeT b r B B 49 2 0,18 36 [ (1;1)
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3.8 Iloka3are/ibHas1i pyHKITHS

Obpa3oBarejIbHbIEe pe3y/IbTarThbl, MoIAIeXKaIlllHe I[pPOBEepKe
(3/1eMeHTHbI):

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

T THYECKHe BOII bl:

1. CdopmynupyuTte onpenerieHne NoKa3aTeIbHOU QYHKIINN.

2. IlepeuuncnuTe CBOUCTBA IOKa3aTEIbHOU (PYHKIIUU.

3. Tlepeuuncnure CriocoObl pellleHus MoKa3aTeJIbHbIX YPaBHEHUN.

4. CdopmynupyuTte IIpaBUJIO pelieHus IIPOCTEUNIIIUX
IMOKa3aTeJIbHBIX HEPaBEHCTB.

5. B wuem 3akmoyaeTrcsa TrpaduyecKuii Ccrocod pelleHus
YPaBHEHUU.

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

KoHT bHasA T 0

si3aTeJIbHasA 9YaCTh
Ilpu pemrenun 3agaHud 1-4 3andniare npaBH/IBHBIH OTBET H3

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

A) a=3; B)a=8,25; B) a=g; I') a=13.
2. (1 6anm) Ha pucyHke usobpaxkeH rpaduk ¢pyHKIuu Bupgaf(x)=a*.
Haiigute 3Hauenuei(2).
YA

514

T

.{}]'.'i’

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

A) % B) -4: B) 4; T) /2.
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1 x—13
4. (1 6ann) Kopens ypaBHeHHﬂ<§) =
A) 12,5; 5) 13; B) 14; T') 15.

Ilpr BbIMO/IHeHHH 3agaHHH 5-8 3allHIIHTE X004 PEIIeHHS H
IO/ TyIeHHBIH OTBeT.

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

6. (2 6anna) CKOJIBKO LENIbIX PENIeHUN UMeeT
HepaBeHCTBO1<7%!1<49?
. — 25—8)(—)(2
7. (2 6anmma)Haugute TOUKy MakKCuMyMa QYHKIIUHN Y .
8. (2 6anna) B xome pacnaga paguoaKTUBHOI'O M30TOIla €ro Macca

YMEHBIIIAeTCS TI0 3aK0Hym(t) =mo-2 I/T’rnemo— HavyaJbHas Macca
HM30TOIla, . — BpeMs, Mpolleallee OT Ha4YaJlbHOTO MOMEHTa, 7 — Iepuoq
rojiypacriaga. B HayaslbHBIM MOMEHT BpPeMeHHU Macca u3otomna 184 mr.
[TepuopgeromnonypacrnagacoCcTaBiIsgeT 7 MUH. Hauinure,
Yepe3CKOJIbKOMHUHYTMaccan3oTonadymeTpaBHa 23 MT.

IHHonmoJaHUTEeIbHAsI YaCTh

Ilpu BpIITO/IHEHHH 3agaHHsA 9 3alHIIHTEe X0, O000OCHOBaHHE
PeIlleHHsI H Mo/ Iy9eHHBIH OTBET.

9. (3 6anmna) Pemute rpaduydecku CuUCTEMY ypaBHEHUN: }; '_éf:g .
IJTaJIOHBI OTBETOB:
Home 1 2 3 4 5 6 7 8 9
p
3aJgaH
Hs1
OTBeT B A B A 1 2 -4 21 | (2; 4)
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3.9 /loraprugmpl. /lorapupmudeckass QyHKITHST

Obpa30oBarejibHbIEe pe3y/IbTarhbl, MNOAIeKaIlllHe IM[pPOBEpKe
(3/71eMeHTHBI):

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

TeopeTHnyecKue BOIIPOCHI:
ChopmynupyniTe onpeneneHue morapupMudeckKkor QyHKIIUN.

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

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

6. Ilepeuuncnure CIIOCOOBI pelieHus morapuMuYeCKuxX
YpPaBHEHUU.

7. Cdopmynupyurte IIpaBUJIO pelieHus IIPOCTEUNIIINUX
Jlorapu(PMUYECKUX HEPaBEHCTB.

8. B uyem 3akmioyaercsd TrpaduUYeCKUM CIoco0 pelleHus
YPaBHEHUU.

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

SOk =

KoHT bHasI T o]l
si3areIbHasl 9aCTh
IIpr pemremun 3agaHud 1-4 3anunidare npaBH/IBHBIH OTBET H3

gerbsiIpex 1peqIo2K6HHBIX.

1. (1 6ann) Kakas u3 ¢pyHKIIUM Bo3pacTaeT Ha Bcel 001acTu
omnpeneneHus?

A) f(x)=log,x; B) f(x)=0,7*; B) f(x)=x%T') f(x)=1°géx.
2x-3

2. (1 6asn) YkaxuTe 00/1acTh Onpeaenenus QyHKINH f(x/=lg 7

A) (-7; 1,5); B) (-=; -1,5), (7; +=).; B) (-1,5; 7); I') (-0; -7), (1,5; +).
3. (1 6ann) PacmonoxXuTh B IOPsSigKe BO3pPaCTaHUI: log,:4;

bg%OA,b&w%.
1 1
A) log,s4; log, ;0,4 ;1og, 5 1 ; B) log,s4; logs 2 ;log,50,4;
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)log05 ;log,50,4; log 4 I') log,50,4; log05 ; log,s4.

4. (1 6amnmn) HaI/IJII/ITe KOPEHb ypaBHeHHs{IOg4(5 —x) =2.
A)11; B)-11; B)-3; I') 3.

Ilpr BEIMO/IHEHHH 3agaHHH 5-8 3aIHIIHTE X004 PEIIeHHS H
MO/ IyIeHHBIH OTBeT.

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

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

log,(6x-4|>2,

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

8. (2 6amma) [Ins obGorpeBa MOMEIIEHUSI, TEMIIEpAaTypa B KOTOPOM
rnognepxkuBaeTcsa Ha YypoBHe T,=15° 4yepe3 pamuaTop OTOIJIEHUS
IIPOITYCKAIOT TOpsSYylo Boay. Pacxom mpoxopmsmieir uyepe3 TpyoOy

pagumatopa Bombkl m = O0,6kr/c. IIpoxomsanoTpybepacCcTosiHue X,
BOJIaOXJ'Ia}KJIaeTCHOTHa‘{aHBHOfITeMHepaTypBI T:=91° mo TemmepaTyphl
T, — Ty Br-c

X = Oc— log, ¢ =4200—; .
T, HqueM Y T—-T: rpe kr-°C — TemngI0éMKOCTb BOMHI,

Y= 28
1-°C — Koa(b(bHU;HeHT TertoooMmerHa, a & =0.8 — mnocrossHHas.

HameTe, OO0 KakKou TeMmepaTryphbl (B rpamycax Llembcusi) oxXiaguTcCs
BOJla, €CJIM IOJINHA TPYORl paguaTtopa paBHa 144 m.

IHHonmoJaHHUTEeIbLHAsI YaCTh

Ilpu BpIITO/IHEHHH 3agaHHsA 9 3amHIIHTEe X0, 000CHOBaHHE
PeIlleHHsI H Mo/Iy9eHHBIH OTBET.
9. (3 6anna) Pemurte rpaduyuecku CUCTEMY YPaBHEHUN!:
y+2x=1log;135-1og,5

2y-3x=6
ITaJIOHBI OTBETOB:
Home 1 2 3 4 5 6 7 8 9
|y
3aJaH
15 0; |
OTBeT A r A b 5 3 -6 34 | (0; 3)
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3.10 MHoxcecmea. 31emeHmbl meopuu 2paghoe

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

I1P6 1, ITP6 2.

[1Py1, ITPy 2, ITPy 3.

OK 1, OK 4, OK 6, OK 7.
IK....

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

NoUuswWh =

KouTpoabHas padora (Nel3)
Oo0si3aTe/IbHAsA YaCTh

IIpu 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 = 4\5,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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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 /0por, CBSI3bIBAIOIIUX IOPOZCKUe mapku A, B, B,
I', A, E. I1o Kaxi01 AOpOre MOKHO JABUTaThCS TOJILKO B OJHOM HamnpaB/ieHWH, YKa3aHHOM
ctpenkou. CKOMBKO cyLueCTByeT pa3/IMUHbIX H%EEI/I u3 rapka A B napk E?

——

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

Jono/HuTe/1bHAA YacTh

IlIpu 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
3a/laHus
OTBet B b 10 r - 22 8 HeT 18
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3.1131eMeHTHEI KOMOHHATOPHKH, CTATHCTHKH H TEOPHH
BEepOsITHOCTEH

Obpa3oBare/IbHbIE pe3y/IbTaTbl, MHOJ/IeKalllHe IIPOBEPKe
(3/1eMeHTHBI):

I1P6 7, TIPG 8, I1PO 14.

[Py 1, ITPy 2, IIPy 3, TIPy 4, IIPy 12, IIPy 13, IIPy 14, IIPy 18,
[IPy 19.

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

IIK 1.2, TIK 1.3.

T THYECKHEe BOII bl:

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

2. TlpuBegute mmpuMep JOCTOBEPHOTO COOBLITHUS.

3. TIpuBeguTe npuMep HEBO3MOXKHOTO COOBLITHUS.

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

5. Cdopmynupyure IIpaBUJIO HaXO0XOeHU CJIOKEHU S
BEPOSATHOCTEMN.

6. CdopmynupyuTe IIpaBuiIO0 YMHOXKEHUST BEPOSITHOCTEMN.

7. Kak HauTu cpegHee apudMeTHUYeCKOe YHCIOBOTrO psaa”?

8. Kaxk HauTu MequaHy YKCJIOBOTO pAna?

9. Kak BeIUMCIIIETCA pa3Max YUCIIOBOTO psAga?

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

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

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

13. YTo ulyuyaeT cTaTUCTUKA?

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

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

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

17. TlpuBemuTe IMpUMEP MHOXKECTBA U3 PeajlbHOU XKU3HMU.

18. IlpuBenuTe mpuMep olepaluu IepecedyeHnss MHOXKECTB.

19. TIpuBenuTe mpuMep omnepaluu o0ObeoguHEHNUsS MHOXKECTB.

20. TlpuBeguTe npuMep onepalnmy Pa3sHOCTU MHOXKECTB.

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

KoHT bHasA T 011
A3aTeIbHasi YacCTh
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IIpu pemennn 3amaHud 1-4 3andiiure nmpaBH/IBHBIH OTBET
H3 YeThIPEX NpeqIoKeHHBIX.

1. (1 ©Oamm) KombOuHaTOpuMKa- 93TO pal3fnenl MaTeMaTUKH,
OTBEYAaIOINi Ha BOIIPOCH CKOJIBKUMH CIIOCOOaMM, MOXKHO BEIOPATh
3JIEMEHTHI ...

A) 3amaHHOTO KOHEYHOro MHOXeCTBa; b) OeCcKoHedYHOro
MHO3KeCTBa; B) m000ro MHOKeCcTBa; ') uppallioHaIbHEIX YKCeIl.

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

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

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

dbopmyne:
A) A'=n(n-m|; B) A"=n[n-1)...(n-m+1); B) A, =

n!
(n-m)!; [') Ay=nin+m|

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

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

Ilpr BbIMO/IHeHHH 3agaHHH 5-8 3allHIIHTE XO0J PEIIeHHS H
IO/JIy9Y€eHHEBIH OTBET.

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

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

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

8.(2 6amna) CKONMbKUME crioco0aMi MOXKHO ITOCaauTh 4 KyCTapHUKA
B OOUH psAO?

IOJIHUTEIbHAS YaCTh

Ilpu BpIITO/IHEHHH 3adaHHsA 9 3amHIIHTEe X0, 000CHOBaHHE
PeIllleHHs H M0/ IyIeHHBIH OTBET.

9. (3 6amna) YToOB MTOCTYIHTL B HHCTUTYT Ha CHEIMAJIbHOCTH
«MacTep CcamoBO-MAapPKOBOTO U JIAaHAIMA(THOTO CTPOUTEILCTBA»,
abuTypueHT moikeH HaOpaTh Ha EI'D He meHee 70 0assioB 10 KaKaOMY
13 TPEX IIPEeOMETOB— MaTeMaTHKa, PYCCKUU $SA3LIK M HMHOCTPaAHHBIU
sI3bIK. UYTOOBI MOCTYNUTL HA CIEINaIbHOCTL «KomMMepus», HYKHO
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HaOpaTb He MeHee 70 0asJIoB MO KaxXKAOMy M3 TPEX IIPEeOMETOB—

MaTeMaTHuKa, PyCCKUM SI3BIK U 00IIIeCTBO3HAHUE.

BepossTHOCTL TOTO, 4YTO aOuUTypueHT 3. IIONy4dyuT He MeHee 70
OanymoB mo MaTeMaTuke, paBHa 0,6, mo pycckomy sa3biky— 0,8, 1o

MHOCTpPaHHOMY SA3bIKy— 0,7 1 mo o0mectBo3HaHuiO— 0,5.

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

OOHY U3 OBYX YIIOMSHYTBIX CIIEeLIMaIbHOCTEN.

9Ta/IOHBI OTBETOB:

Home 1 2 5 7 38 9

P

3aJaH

usi

OTBerT A A 0,997 10 24 10,408
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3.12¥YpaBHEHHsT H HEPaBEeHCTBA

Obpa30oBarejIbHbIe pe3y/JIbTarhbl, MNOA/IeKalllHe IIPOBEPKe
(3/71eMeHTHBI):

[1P62, ITP63, TIP6 14.

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

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

T THYECKHe BOII bl:

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

10. Tlepeuucnure CriocoObl pellleH!usI YypaBHEHUN.

11. Tlepeuucnure criocoObl pellleHUusI CUCTEM ypaBHEHUH.

COoONoRLWNE

KoHT bHasA T 012
A3aTeIbHasd YacCTh
IIpn pemrenun 3agaHud 1-4 3anuninre npaBH/IBHBIH OTBET H3

gerbsIpex npeqirio’K eHHbIX:

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

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

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

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

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

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

Ilpr BbIMO/IHeHHH 3agaHHH 5-8 3allHIIHTE XO0J PEIIeHHS H

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

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

7. (2 6anna) Pemmte HepaBeHCTBO ¥ 3
8. (2 6amna) PemnTe ypaBHEHHE (2x-3)V3x*-5x-2=0

IHHonmoJIHUTEeIbHAasI YaCTh

Ilpu BpIMO/IHEHHH 3agaHHsA 9 3alHIIHTEe X0, 000CHOBaHHE
PelleHHsI H Mo/Iy9eHHBIH OTBET.

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

3w ]
—: 37| .
. YKaXXKUTEKOPHUSTOTOyYpPaBHEHUS, HpI/IHaJZ[J'Ie}KaH_II/IeOTpe:%Ky{ 2

9TaJIOHBI OTBETOB:

Home 1 2 3 | 4|5 6 7 38 9

P

3aJaH

us1

OrBer | B | A, | B | A | 1; | (10; |(—oo; OJU[2; 3] -1; | o7 /F 87 5
B 5 2 6 33
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3.13 MaremMaru9yecKHH NpaKTHKyM (npumvep g13 YIC

23.00.00)

Obpa30Bare/ibHbIEe pe3y/JabTaThbl, HNOJ/IeXKalllHeé I[IpOBEepKe

(3/1eMeHThI):

[TP6 2, ITP6 3, TTP6 14.

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

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

IIK...

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

NoRLNE

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

1. Beruncnute orpejiesiiresib -1 3 0 yero MUHOP
W

M31,

[
‘ [

] ] =0

2. HaliguTe pellieHre CUCTeMbI JIMHEWHbIX YpaBHEHUH | .

W

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

*
&

th
X3 1 xy
L]

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

5. [IpousBoguTCS WCMbITaHWE [ieTald Ha HaJeXHOCTb. BeposITHOCTb OTKasa JeTanu 3a
BpeMsi wucrbiTaHusi paBHa 0,3. CocTaBuUTh OWMHOMMA/BHBIA 3aKOH pacripefiesieHust
CJly4yallHOW BeJIMUMHBI X — UHMC/A0 OTKAa3aBLIMX JieTajed W3 Tpex, MOJBePrHyBLUIMXCS
ycrbITanuio. HaliTy urcioBble XapakTepucTyky 31oi Bemmunner: M (X) | DX) - o(X)

nIin

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

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

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

U =16,5+40j 1 toka

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

nin

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

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

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

Ob6pa30Bare/IbHbIe pe3y/IbTarbhl, MNoa/IeiKalllHe IIPOBEepKe

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

14.

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

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

si3aTeabHasl YacTh
IIpu pemennn 3amaHud 1-4 3anHmniure npaBH/IbHBIH OTBET
H3 YeThIPEeX MpPen10:KeHHbIX.
1. (1 6amnn) Hauer Toukm A(2,0,5), B(-2,6,3). Kakue KoOpauHATEHI
HUMeeT cepearHa oTpe3ka AB - Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ') M(O, 3,-4).
2. (1 o©oamnn) IIpsmeie AB wu C]II mnapannenbHble. Kakoe
pacnosioxeHue uMeroT npsameie AC u BII?
A) mapanneneHBIEe; B) nepneHOuKynsapHbe; B) ckpemquBaioTcs; I')
IIepeceKalTCs.
Tx V3

COS— = ——.
3. (1 Oamn) Haupgurte KOpeHb YpPaBHEHUS: 6 2 B orBeTe
3aMUIINTe HauOONIbIIUY OTPUIlaTEIbHBI KOPEHB.
A) -3; B) 0; B) -2; T') -1.
4. (1 ©Oamn) Ha pucynke wusoOpaxeH rpaduK OPOU3BOOHOU
dysrkuuny=£(x).Ilpy kKakoM 3HauYeHHUM X QYHKIHS IPUHUMAET CBOE

HaunOoJIbIllee 3HaYeHue Ha oTpe3ke[-4; -2] ?

..ll

y=1"(x)

=Y

Jo[ 1

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

Ilpr BbBINO/IHeHHH 3agaHHH 5-8 3allHIIHTe XO04 PelLIeHHS H

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

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

7. (2 6amna) [IBUrasicb CoO CKOpOCTbIOV = 3M/C, TPAKTOP TAIUT CAHU
c cunou F=40 kH, HanpaBiIeHHOU O[O OCTPBEIM YIJIOMOK TOPU3O0HTY.
MoOIIIHOCTh, pa3BUBaeMas TPaAKTOPOM, BBIYUCIISIETCI MO dopmye
N =Fvcosa.Hauigute, Npu KakKoM yriea(B rpamycax) 9Ta MOIIHOCTb

kKH ™M
oyzmeT paBHa 60 kBT (kBT —3TO0 ¢ ).

8. (2 6anma) MartepuanbHas TOYKA ABUXKETCS ITPSIMOJIMHENHO IIO
3akoHyx(t)=t*-13t+23(rmex —paccTOSIHHEOTTOYKHOTCUYETAaBMETPaX, [ —
BpeMSBCEKYHOaX, UH3MepeHHOeCHavYalaadBUXKeHNsI). BKaKOMMOMEHT
BpeMeHM (B CEKyHaxX) ee CKOPOCTh Obl/ia paBHa 3 M/C?

IHHonmoJaIHUTEeIbLHAsI YaCTh

Ilpu BeIO/IHeHHH 3ajgaHHsSI 9 3alHIIHTe X0, O000CHOBaHHEe
PelleHHsT H MoJIy9eHHBIH OTBET.

9. (3 6amma) Pa3buTh IBETHUK NPSIMOYTOJIbHOM (OPMEI (OTHOIIIEHUE
CTOPOH 2:3) Ha YaCTH PA3INYHOUN MJIOINany. YKaxKHUTe Pa3HBEIM IIBETOM
rapajijiefibHble, MOEePIeHOUKYJIsSPHBIE, CKPENIMBAIOMINECsS OTPE3KH.
PaccuuTaTh KOJIHMYECTBO CaXXEHIIEB IIBETOB [JII KaXXOOro CeKTopa.
OdopmMuTts cxeMy »OBETHHKa (MOXKHO HCOOJIb30BaTh KOMIIBIOTED).
Hanpuwmep,

9Ta/IOHBI OTBETOB:

HomMe
p 1 2 3 4 5 6 7 38 9
3agdaH
usl
OTBeT A r r b 5 - 60 8 -
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5. ®OH[I OIIEHOYHBIX CPEICTB [JIsI MPOMEXKYTOYHOH aTTeCTAaIlluH
(’3K3aMeH)

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

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

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

[Tpu BBIIIOTHEHUM 3adaHUM 00sg3aTeJIbHOM dYacTu TpedyeTcs
IIPEeOCTaBUTh XOI peIleHuss U yKas3aTh IIOJIy4eHHBIM OTBeT. 3a
IIPaBUJILHOE BHITIOJIHEHHE JII000r0 3amaHus u3 0053aTeIbHOM dYacCTHU
oOyyaroniuiics rmonydaere onguH Oasi. [Ipu BHEIIOJTHEHUU 3aJaHUSA U3
OOIIOJTHUTEJIbHOM YaCTU HeOoOXOOMMO MOOPOOHO OMHCATh XO[ PelleHUus
1 OaTh OTBeT. [IpaBHIbHOE BHIIIOJIHEHHE 3adaHulN OOMNOJTHUTEJIbHOU
4acCTH OlleHuBaeTcss 3 OammamMu wmiu 1-2 OamjiaMu 3a YaCTUYHOE
pelieHue.

Basinbl, mony4YeHHbIE 3a BCe BHIIOJIHEHHBIE 3adaHus, CYMMUPYIOTCS.

Illkaira mepeBoga 60a/I/TOB B OTMETKH 110 MATHOA/I/TbHOH
cHcreme

OrmMmerTka Yrci10 6a/1ios,
HeooOxogHMoe AT HOIyIeHHST OTMEeTKH
«3» (yoB.) 6-9

10-14

«4» (xoporio) (He MeHee OfHOIro 3agaHus
H3 JOIOIHHTE/IEHOH YACTH)

bosree 14
«5» (OT/THYHO) (He MeHee JByX 3afaHH
H3 JOMOJIHHTE/IBHOH YaCTH)

ObOpa3o0BarejIbHbIe pe3y/JIbTarbl, MHOA/TEKalllHe I[IPOBEPKe

(3/1eMeHThI):
[1PO 1, ITPO 2, TIPO 3, IIPO 4, IIPO 5, IIPO 6, IIP6 7, IIPG 8, IIPG 9,

I[TP6 10, ITP6 11, ITP6 12, ITP6 13, ITPO 14.

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

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

IIK...
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IIpumepsr 3K3aMeHallHOHHBIX3aJaHHH B OH/IeTe IT0
MareMaTrHKe

HA3BAHUE - duman Mpusl'YIIC

PaccmoTpeHo nipeMeTHOH YTBEPXXIAIO:

JK3aMeHaIMOHHbIHM OuTeT No _
3am. gupektopa no YP

(uuKoBOI) KOoMUCcHel

ITpoTokon Ne Jucyuniuaa: MaTreMaTvka
“« 2] 20_ T. (DI/IO
I'pynna: « » 20T
llpenceparens IIK CemecTp - 2
dUO

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

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

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

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

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

7. YTIpOCTUTH BhIpaKeHHe: sin x cos xctgx - 1. (2 basna)

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

9. Perute CJTAY metozom Kpamepa:

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

(3 6amma)

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

V7-06x=7

13. (1 6ann) PeimTe HepaBeHCTBO 2¥°> 64. B OTBeT 3aluilMTe HaMMEHbIIEe MOJIOKUTEIBLHOEe LIe/Ioe
YUCIIO.

12.(1 6ann) Halizyte KopeHb ypaBHEHUSI

e 1
3x—2 4

14. (2 6aan) Haiijute KOpeHb YpaBHEHUsI

y:%x“— 6x> +7x-1

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

16. (2 6ann) LiBeTHUK, ohopMIIEHHBIA TI0O MHAUBUYAJTbHOMY 3aKa3y, uMeeT GopMy LHHApPa. BreicoTa
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1BeTHUKA 35 cM, auameTp ocHoBaHus 20 cM. CKOJIBKO 3eMyid He0OXOAMMO TMPUBECTH, UTOOBI IIBETHUK
ObU1 3aTI0/THEH TIOJTHOCTHIO0. B OTBeT 3amuiliuTe YMC/IO, ie/ieHHOe Ha TT.

17.(22 6anna) BbluuoMTe TUIONAAL 3€MJIM, OTBEAEHHOrO TMOfA KiaymOy, TepuMeTp KOTOPOTO
OrPaHUYMBAIOT JIMHUM Y=X>-2X-2 U y=-X*+2. BeinonHure yeprexx. OTBeT JaiiTe B KBaJpPaTHLIX MeTpax.
19. (36anna)Pemmte ypasHenue : log®, x-4log,x+3=0

IIpenonaBarens / /
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