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1. PesyabTathl 00y4eHus, periiamentuposannsie ®I'OC COO
¢ yuerom ®I'OC CIIO

JucuunJanHapHbIe (HDEHMCTHLIC) pPe3yJbTAThl 0OTPAKAIOT.

— BiageHue wmeromamMu JIOKa3aTeNbCTB, AITOPUTMAMH pEIICHHUS 3alad; yMEHHUE
(GopMyIHpOBaTh ONpPENEICHUS, AKCHOMBI M TEOPEMbI, TPUMEHATh WX, IPOBOJUTH
JIOKa3aTeIbHbBIC PACCYXKICHHS B X0/ PELICHUS 3a/1ay;

— YMeHHe OIepupoBaTh MOHATUSAMHU: CTEIEHb 4HCa, Jorapudm dmcia; yMeHue
BBITIOJHATh BBIYHCICHUE 3HAUYEHUH M TpeoOpa3oBaHUs BBIPAKECHUNW CO CTENCHAMH U
norapudmamu, mpeodpazoBaHus APOOHO-PAMOHATLHBIX BhIPAKCHHIA,

— VYmeHue  omepupoBaTh  TOHATHUSMHU:  pallMOHAJbHBIC,  UpPPaAIMOHATHHbIC,
NoKa3aTejbHbIC, CTCIEHHBbIC, JIorapu(MUYECKUE, TPUTOHOMETPHUYECKUE YpPaBHEHUS H
HEPaBEHCTBA, MX CHCTEMBI;

— YMeHue onepupoBarh MOHATHIMH: (QYHKIIHS, HEIPEepbIBHAS (PYHKITUS, TPOU3BOIHAS,
NepBOOOpa3Hasi, ONPE/ICICHHBI HHTErpall; YMCHHE HAXOJUTh IPOU3BOIHBIC AIIEMEHTAPHBIX
(GYHKIMEH, WCHONB3yS CIPABOYHBIC MAaTEpUANbl; HCCICAOBAaThH B IMPOCTEHIIMX CIydasx
(GYHKIIMM HA MOHOTOHHOCThH, HAaXOJUTh HAaWOOJBIINEC W HAMMCHBININE 3HAYCHUS (YHKIIHIA,
CTPOUTH T'paUKH MHOTOYICHOB C HMCIOJIB30BAaHUEM aIapara MaTeMaTHYeCKOro aHalln3a;
NPUMCHSTh TPOU3BOJHYIO TIPU PEIICHWW 33a7ad Ha JBHKCHHE, pEIIaTh IPAKTHKO-
OpUEHTUPOBAHHBIC 33]]a4X Ha HAWOOJBIINE ¥ HAUMCHBIIINE 3HAYCHHSI, HA HAXOXKJCHHUE yTH,
CKOpPOCTH M YCKOPCHHS;

— VYMeEHue OnepupoBaTh TOHATHSAMH: pallMOHAIbHAS (QYHKIUS, ITOKa3aTelIbHAs
¢GyHKkuus, creneHHas (QyHKOWsA, JorapudmMuueckas (QYHKIHS, TPUTOHOMETPUYECKUE
byHkuy, oOpaTtHble (GYHKIMH; YMEHHE CTPOUTHh TpapUKd H3YYEHHBIX (YHKIIHH,
UCIIOJIb30BaTh TpadUKH MPU M3y4SHUH MPOIIECCOB U 3aBHCUMOCTCH, MPH PEIICHUN 33]a4 W3
OpYTHX Y4eOHBIX TPEIMETOB M 33Ja4 W3 PEAbHON JKW3HH, BBIpAXKATh (QopMyIaMu
3aBUCHUMOCTH MEK/Ty BEITHIMHAMH,

— YMeHue peniath TeKCTOBBIC 3a/la4d Pa3HBIX THUIIOB (B TOM YHCIIC HA MPOICHTHI, JOJIU
U YacTH, Ha JIBIDKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH, 33Ja4yd U3 OOJIacTH
yIpaBieHUs] JUYHBIMH U CEeMEHHBIMU (PMHAHCAMH); COCTaBISATH BBIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA M WX CHUCTEMBI IO YCJIOBHUIO 3aJayd, HCCIEAOBaTh MOJIYYEHHOE pEIIeHHuE U
OIICHUBATH MPABAONOI00HOCTh PE3yNIbTATOB;

— YMeHue onepupoBaTh MOHATHSIMHA: CPETHEE apuPMETHISCKOe, MeTaHa, HanOoJIbIee
¥ HauMeEHbIIIee 3HAYCHHSI, pa3Max, JUCIICPCHUs], CTAaHIAPTHOE OTKJIOHEHUE YHCIIOBOTO HAbopa;
YMEHHE W3BJIEKAaTh, HMHTEPIPETUPOBATH HH(POPMAIINIO, MPEICTABICHHYIO B TaOJHIAX, Ha
quarpamMmax, Tpapukax, OTPaKAONIIYI0 CBOWCTBA pPEAbHBIX TIPOIECCOB U SIBIICHUH;
MPEJICTaBISTh HHGOPMAIUIO C TIOMOIIBIO TAaOIUI] ¥ JUarpamMm; UCCIIeIOBaTh CTATUCTUYECKUE
JaHHBIE, B TOM YHCIIE C TPUMEHEHHEM IpaUuecKux METOAOB U dJIEKTPOHHBIX CPEJICTB;

— VYMeHHue OmnepupoBaTh MOHATHIAMH: CIYYallHBIA OMBIT W CIy4ailHOE COOBITHE,
BEPOATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTh C HMCIOJIH30BAHUEM
rpadguueckux METOJIOB; MPUMEHSATh (OPMYNIBI CIOKEHUS W YMHOXCHHS BEPOSTHOCTEH,
KOMOWHATOPHBIE (GaKThl ¥ (DOPMYIIBI TIPU PEIICHUU 3a]1a4; OIICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHIA; 3HAKOMCTBO CO CJIy4YailHBIMH BEJIMYWHAMH; YMCHHE MPHBOJIUTH IMPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBITUX YUCEI B TPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;



— VYMeHHe onepupoBaTh IOHATHSAMHU: TOYKA, MpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO,
JBYTPaHHBIA YIOJI, CKPEIIMBAIOIIMECS MpsSMblE, NApajuIeIbHOCTh M NEPIEHIUKYISIPHOCTh
IPSMBIX U INIOCKOCTEH, YroJI MEXIY HPSIMBIMHU, YTOJI MEXIY MPSAMOU U IJIOCKOCTBIO, YIOJ
MEXY INIOCKOCTSIMHU, PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY NPSMBIMH,
paccTosiHue MEXIy INIOCKOCTSAMM; YMEHHUE HCIOJIb30BaTh IIPU PELICHUM 3a1ad U3YyYCHHBIC
(bakThl M TeopeMbl IMJAHUMETPUH; YMEHHE OLEHHBATh Pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
MUDA;

— YMeHue onepupoBarh MOHATUSAMHU: MHOTOIPDAHHUK, C€YEHME MHOI'OIpAaHHHUKa, KYO,
napajieNienunes, Ipu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpAIICHUs, IHIMHID, KOHYC,
miap, cdepa, cedeHus (QUTYpPHl BpalleHUs, IUIOCKOCTh, Kacaromiascs c@epbl, MUIUHAPA,
KOHYCa, IUIOLA/lb MOBEPXHOCTH NMUPAMU/bI, PU3MBbI, KOHYCa, HWINHAPA, IUIOMAAb C(epHl,
0o0beM KyOa, IpSMOYTrOJbHOIO Napajulelenunesia, TUpaMuibl, IPU3Mbl, [UIUHIPA, KOHYCA,
11apa; yMeHHe U300pakaTb MHOIOIPAaHHUKH M MIOBEPXHOCTH BPAIIEHUS, X CEUYEHUs OT PYKHU,
C IIOMOIIBIO YEPTEIKHBIX MHCTPYMEHTOB M JIEKTPOHHBIX CPEACTB; YMEHHE PacIO3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PacO3HaBaTh MPABUIbHbIE MHOTOTPAHHUKH;

— YMeH#e onepupoBaTh MOHITUSMU: IBUKEHUE B MIPOCTPAHCTBE, MMOOOHBIE (PUTYPHI B
IPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOIICHUE IUIOMIAZICH MOBEPXHOCTEH M 00BEMOB MOJAOOHBIX
¢buryp npu perieHuu 3aay;

— YMeHHe BBIUUCIIATh N€OMETPUYECKHE BEJIWYMHBI (IJIMHA, YroJ, IUIOLIAAb, 00bEeM,
IUIOIA/b TOBEPXHOCTH), UCIIOIb3Ysl U3yUEHHbIE (POPMYJIBI U METOMBI;

— YMeHue oneprupoBaTh NOHATHAMU: IPIMOYTOJIbHAs CUCTEMA KOOPAUHAT, KOOPJAUHATBI
TOYKH, BEKTOp, KOOPAMHATBHl BEKTOpA, CKAISIPHOE NPOU3BEACHUE, YIOJl MEXIY BEKTOPaMU,
CyMMa BEKTOpPOB, IPOMU3BEICHUE BEKTOpAa HA YHUCIIO; HAXOJUTh C IOMOLIBI0 HM3YyYEHHBIX
(bopMyJ1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

— VYMeHue BbHIOMpaTh NOAXOIANIMM HW3YYEHHBI METOX JJis pelIeHUs 3aJauH,
pacno3HaBaThb MaTeMaTH4eckue (akThl W MaTEeMaTUYECKUE MOJENU B MPUPOAHBIX U
OOLIECTBEHHBIX SIBJIEHUSX, B MCKYCCTBE; yYMEHHE NPUBOAUTH HPHUMEPhl MaTEeMaTHUYECKHUX
OTKPBITUMA POCCUICKON U MUPOBON MaTeMaTHUYECKOU HAYKH.

— YMeHue onepupoBarh IMOHATHSAMH: ONPENCIIEHUE, aKCUOMa, TEOPEMa, CIEICTBUE,
CBOWCTBO,  NPU3HAK, JIOKA3aTEeIbCTBO,  PaBHOCWJIbHbIE  (OPMYJIMPOBKH;  YMEHHE
¢dopmynupoBaTh OOpaTHOE W HPOTHBOIOJIOXKHOE YTBEP)KICHHUE, MPUBOJIUTH NPUMEPHl U
KOHTPIIPUMEPBI,  HCMOJb30BaTh  METOJ  MaTeMaTHMYeCcKOd  MHAYKIHMH;  MPOBOJUTH
JIOKa3aTelIbHbIE PACCYXKACHUSA IPHU PELICHUM 3a7ad, OLCHUBATh JIOTHYECKYIO IPABUIBHOCTH
pacCyXIeHHUI;

— VYMeHue onepupoBarh MOHATHUSMH: MHOXKECTBO, IOJIMHOKECTBO, OIEpaluHd Haja
MHO’KECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONUCAHUS
peasbHBIX MPOLECCOB U SIBICHUH, U MPU pelIeHUH 3aJad, B TOM YHCIIE U3 JPYTuX y4eOHbIX
IIPEIMETOB;

— YMeHHe omnepupoBaTh MOHATUSAMH: rpad, CBA3HBIM rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M ONHUCHIBaTh I'padbl pa3indHBIMU CIIOCOOAMH; UCIOIb30BaTh
rpadsl Ipu pereHuy 3aaay;

— VYMmenue cBoOOJHO ONEpUPOBATH MOHATHSAMHU: COYETaHHME, IEPECTaHOBKA, YHUCIIO
COUYETaHMM, YMCI0 MepecTaHOBOK; OMHOM HpI0TOHA; ymMeHHE NMPUMEHSTh KOMOMHATOPHBIE
(bakThl U paccyXJIeHHUs I PelleHus 3a1a4;



— YMeHue onepupoBaTh MOHATHAMH: HATypaJbHOE YHUCIIO, LIEJI0€ YHUCIIO, OCTaTOK IO
MOJYJIIO, PallMOHAJIbHOE YHMCIIO, UPPALlMOHAIBHOE YHMCII0, MHO)KECTBA HAaTypalIbHbBIX, LIEIBIX,
paLlMOHATIBHBIX, ACHCTBUTEIBHBIX 4YHMCEN; YMEHHE MCIIOJIb30BaTh IPU3HAKK JEIMMOCTH,
HalMEHbUIMKA OOIIMI NenuTeNh M HauMEHbllee o0llee KpaTHOe, alropuT™M EBkimna npu
pELICHUH 3a/jay; 3HAKOMCTBO € Pa3JIM4YHbIMU O3ULIMOHHBIMU CUCTEMAMH CUUCIICHHUS;

— YMeHue cBOOOJHO ONEepUpOBaTh MOHATUSAMU: CTEIIEHb C LIEJIbIM II0Ka3aTeleM, KOpEeHb
HaTypaJIbHOM CTENEHH, CTENEHb C PAallMOHAIbHBIM [10KA3aTENEM, CTENIEHb C JIEHCTBUTEIIbHBIM
(BeiecTBEHHBIM) TIOKA3aTeNeM, Jiorapudm ymcia, CHHYC, KOCUHYC U TaHT€HC TPOU3BOJIBHOTO
qHCIIa;

— YMeHue OInepupoBaTh MOHATHUSAMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3zoBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHMI U HEPaBEHCTB, PaBHOCUJIBHOCTb YPaBHEHUII,
HEPaBEHCTB U CHCTEM, pAlMOHAJIbHbIE, HPPALMOHAJIbHbBIC, IOKa3aTelbHbIC, CTEIEHHBIE,
Jorapu(pMUUEcKue, TPUTOHOMETPUUYECKHE YpPaBHEHHs, HEPABEHCTBA M CUCTEMbI, YMEHHE
pelaTb ypaBHEHMs, HEPaBEHCTBA M CUCTEMbI C IOMOULIbIO Pa3IMYHBIX [PHEMOB; peIlaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM; IPUMEHSTh YPaBHEHUSI, HEPABEHCTBA, UX
CHCTEMBI JIJISl PEIIeHUs] MAaTeMAaTUYEeCKUX 3a/a4 M 3a/1a4 U3 Pa3UYHBIX 00JacTedl HayKu U
pEATIbHOM )KU3HU;

— YMenne cBOOOTHO ONEPUPOBAThH MOHATUAMU: rpaduk GyHKIHUU, oOpaTHAs (QYHKIHSA,
KOMIO3ULUS (PyHKIMH, TuHEeHHas QyHKIUS, KBaJpaTuyHas (PYHKLUs, CTeleHHas QyHKIMS ¢
LEeJBIM [O0Ka3aTesieM, TPUTOHOMETpUYEeCcKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKLIMU, TOKa3zaTelbHas M Jorapupmuueckas (QyHKIUU; YMEHHME CTPOUTh TIpaduKu
GbyHKIMI, BRITONHATE IpeoOpa3zoBaHus rpadukoB GyHKITHII;

YMEHHUE HCHOJb30BaTh rpaduku (GYHKUUH Uil U3Y4YEHHUS MPOLECCOB U 3aBUCHUMOCTEH
IpU pEIIeHUU 3a7ad U3 APYTUX Y4eOHBIX HPEIMETOB U U3 pEallbHOM JKU3HU; BBIPAXKATh
(dopMysaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

yMEHHE CBOOOJHO ONEpUPOBATh MOHSATHSIMH: YETHOCTb (DYHKIUH, MEPHOAUIHOCTD
(GYHKIIMM, OrPaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTb (YHKIUH, SKCTPEMyM (YHKIUH,
HauOoJplllee W HauMeHbllee 3HaueHHs (YHKIHMHM Ha MPOMEXKYTKE; yYMEHHE IPOBOIAMTH
uccienoBaHue QyHKINH;

YMEHHUE HCIOJIb30BaTh CBOMCTBA M rpaduku (YyHKIUH 17 pelieHus ypaBHEHUH,
HEpaBEHCTB U 33/1a4 ¢ IapaMeTpamH; “300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

— YMeHnue cBoOOIHO ONepupOBaTh MOHATHAMU: NOCIIEI0BATEIbHOCTD, apudMeTndecKas
nporpeccusi, TreoMeTpudeckass mporpeccusi, OECKOHEYHO yObIBarolass TreoMeTpudecKas
Iporpeccusi; yMEHHE 3aJaBaTh IIOCJIEJOBATEIbHOCTH, B TOM UHCJIE€ C IIOMOIIbIO
PEKYPPEHTHBIX (HOpMYT;

— YMeHue onepupoBaTh HMOHATHSAMM: HETPEPHIBHOCTb (PYHKILMHU, aCUMIITOTHI Tpaduka
¢byHKLIMY, TIepBas U BTOpas NPOU3BOIHAS (PYHKIMH, T€OMETPUUECKUN U (PU3NUECKUNA CMBICI
IPOM3BOJIHON, TepBOOOpa3Hasi, ONpeNeNeHHBIH HHTErpayl; yMEHHE HAXOAWTh AaCHUMITOTHI
rpaduka QyHKIMH, YMEHUE BBIUUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U
KOMIO3UIMHN (QYHKINNA, HAXOAUTh YpaBHEHUE KacaTelbHOU K TpaduKy QPyHKINH;

YMEHHE HCII0JIb30BATh MPOU3BOJIHYIO JUISl MCCIeAOBaHUA (QYHKIUH, IS HAXOXKICHUS
HAWIY4YIlero pelieHus B MPHUKIAJHBIX, B TOM UHCJIE COLUAIbHO-3KOHOMHUYECKUX U
busznyeckux 3agadax, Ui OIpeNeleHHs] CKOPOCTH U YCKOpPEHUS; HaXOJIUTh IJIOLAAU U



o0beMbl (GUTYp C TIOMOUIbIO HWHTErpaja; MPUBOAUTH MPUMEPHl MaTeMaTHYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

— VYMeHHe oOnepupoBaTh IOHATUSAMHU: KOMIUIEKCHOE YHCIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE 4YHClla, MOJYJdb W AapryMEeHT KOMIUIEKCHOTO 4Hcia, (opMa 3amucu
KOMIUIEKCHBIX 4Hcell (FeoMeTpHuecKasi, TPUIOHOMETpUYecKass M airedpanyeckas); yMeTb
IPOU3BOUTH ApU(PMETHUYECKUE AEHCTBUSA C KOMILJIEKCHBIMHM YUCIIAMH; IPUBOJUTH PUMEPHI
MCII0JIb30BaHUsI KOMIUIEKCHBIX YHUCEIT;

— YMeHue cBOOOJHO ONEpUPOBATh MOHATUSAMHU: CpelHee apu(PpMEeTHUYecKoe, MeanaHa,
HauOOoJbIlIee U HaUMEHBIIEE 3HAUEHUS, pa3Max, JUCIEPCUs, CTAHJAPTHOE OTKJIOHEHUE IS
ONMCAHUS YHCJIOBBIX JaHHbBIX; YMEHHUE MCCIEA0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM UYHUCIIE C
IPUMEHEHHEM IpaUuyecKUX METOAOB U 3JIEKTPOHHBIX CPEACTB; rpadUyecku HCCIe0BaTh
COBMECTHbIE HAa0JIIOJICHHS C IIOMOLIbIO IUarpaMM pacCeuBaHMsl U JIMHEHHON perpeccuy;

— YMeHne HaX0uTh BEPOSITHOCTU COOBITUI C MCIIOIb30BaHUEM I'pa)MueCKUX METOJIOB;
HNPUMEHSATH AJIs PeIeHUs 3a1a4 (GOPMYJIbl CIOKEHHUSI 1 YMHOXKEHHsI BEPOSITHOCTEH, GOopMyITy
MIOJTHOM BeposATHOCTH, (opmyiy bepHyimu, komOuHaTOpHBIE (DAaKTHI ¥ (HOPMYITBI; OLIEHUBATD
BEPOSITHOCTH PEAbHBIX COOBITHI, YMEHHE ONEPUPOBATh MOHATHAMU: CIIydaifHasl BEJIWYHHA,
pacIpezielieHue BEpOSATHOCTEH, MaTeMaTHYeCKOE OXKHUJAAHUE, AUCHEpCUss U CTaHIAPTHOE
OTKJIOHEHHUE CITyJailHON BENWYHMHBI, GYHKIUU PACHPEACICHHUS M TUIOTHOCTH PaBHOMEPHOTO,
[IOKa3aTeIbHOIO M HOPMAJBHOTO paclpeseleHuid; yMEHHe MHCIOJb30BaTh CBOICTBa
U3YyUYEHHBIX pacHpeieseHUH JUIsl PEeLIeHUs 3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIbIINX
qucell, METOJbl BBIOOPOYHBIX MCCIEJOBAHUM; YMEHUE MPHUBOAMUTH IMPUMEPHI IMPOSBICHUS
3aKOHa OOJIBIIMX YKMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX;

— VYMeHue CBOOOJHO OIEPUPOBATh TMOHATHSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHM YroJ, JIBYIPAHHBIA YIroJl, TPEXI'PAaHHBIA YyroJ,
IIEpECEeKalOIINecs], IMapajyielibHble M  CKpEIIMBAIOLIMECS MpsAMbIE, NapalIeIbHOCTh H
NEPIEHIUKYJIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOa MEXy NPSIMbBIMH, YTOJ MEXY NpIMON U
IUIOCKOCTBIO, YrOoJl MEXJy IUIOCKOCTSMHU; YMEHHE MHCIIONb30BaTh IPH PEUIeHUM 3aaady
u3ydeHHble (aKThl U TEOPEMbl IUIAHUMETPHM; YMEHHE OLEHMBATh pa3Mepbl OOBEKTOB B
OKpYXXaloIlleM MHUpPE; YMEHHE OIEpPUPOBaTh IOHATHSAMHU: MHOIOIDAHHUK, CEUEHUE
MHOT'OT'paHHMKA, MPAaBUJIbHBIII MHOTOTPAaHHUK, NMpHU3Ma, MUpaMuaa, GUrypa v MOBEpXHOCTb
BpallleHUs, IWIUHIAP, KOHYC, IIap, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHMsS KOHyca WU
LWINHApPA, NapajljelbHble OCH WIM OCHOBAaHHUIO, CEYEHHUE IIapa, IUIOCKOCTh, Kacarollascs
chepbl, LWIMHApPA, KOHYCa; YMEHHUE CTPOUTh CEUEHHWE MHOTOIpaHHUKA, H300pa’kaTh
MHOTOTPaHHUKH, (PUTYypbl U TOBEPXHOCTU BPAILLEHUS, UX CEYEHHS, B TOM YHUCIIE C MIOMOILBIO
QIIEKTPOHHBIX ~ CPEJCTB; YMEHHME IPUMEHSATh CBOMCTBA T€OMETpHUYECKUX  uryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATH OMNpEAETeHNUs U3y4aeMbIX (DUTYp, BBIIBUraTh TUIOTE3bI O
CBOWMCTBaX M IpHU3HAKaX T'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATh WJIM ONPOBEPraTh HX;
YMEHUE TPOBOJUTH KiIAaCCHPUKAIMIO (QUTYyp MO pPAa3JIMYHBIM TMpPU3HAKAM, BBIIOIHSITD
HE00XO0/IMMbIE IOTIOTHUTENIbHBIE TTOCTPOCHUS;

— YMeHue cBOOOJHO OINEpPUPOBATH MOHATUSAMU: IUIOMIANL (GUTYPHI, 00beM (UTYPHI,
BEJIMYMHA YIJIa, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACcCTOSTHUE MEXAY NpPSIMbIMHU,
paccTosiHue MEXIYy IUIOCKOCTSIMH, IUIomianb cdepbl, IJIOM@Aab MOBEPXHOCTH MHUPAMUIBL,
NpU3MBbI, KOHYyCa, HUINHIpPa, 00beM KyOa, MpsSMOYTrOJIbHOTO Mapalljiesienumne/a, MTupaMu/Ibl,
NpU3MBL, IWIMHApPA, KOHYCa, LIapa; YMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB MOIOOHBIX

¢uryp;
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— YMeHue cBOOOIHO ONEpUpPOBATh MOHATHSAMHU: IBM)KEHUE, MMapajuleibHbBIN MepeHoc,
CUMMETpPHUS Ha TUNIOCKOCTH M B MPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHue NoJ00Ms, MOA00HbIE
burypsl; yMeHue pacrno3HaBaThb paBHbIE U MOJOOHBIE (UTYPBI, B TOM YHUCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKTYpe; YMEHHE HCI0JIb30BaTh T'€OMETPUYECKUE OTHOIICHUS, HAaXOIUTh
reOMEeTPUUYECKHEe BEIMYUHBI (IJIMHA, Yrol, IJIO0Maab, 00bEM) IPHU PEIICHUH 3a/1a4 U3 APYTUx
yueOHBIX MPEIMETOB U U3 PEAbHOM JKU3HU;

— YMeHne cBOOOTHO ONMEPUPOBATH MOHATUSAMU: MPSMOYTOJbHAs CUCTEMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOpA
Ha YHCJO, pa3ioKeHHWE BEKTOpa Mo 0a3ucy, CKalspHOE NPOM3BEACHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJl MEX/1Y BEKTOPAMU; YMEHHUE UCII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOJl JUIsl peIlIeHUss TeOMETPHUYECKHX 3aJad M 3ajady JAPYyruxX Yy4eOHBIX MPEeIMETOB;
ONEepUPOBATh MOHATHUSAMU: MaTpula 2x2 U 3X3, oNpeaeauTeNb MaTPHUIbl, TECOMETPUYECCKUI
CMBICII OIIPEIETTUTENS;

— YMeHHe MOJAENUpOBaTh pealbHble CUTyallUM Ha S3bIKE MAaTE€MAaTHUKH; COCTaBISATH
BBIPQXKCHUS, YPABHEHMSI, HEPAaBEHCTBA U WX CHCTEMbI 110 YCIOBHIO 3aJayM, HCCIIEIOBATh
IIOCTPOCHHBIE MOJEIM C MHCIOJNb30BAaHUEM ammapara aiareOpbl, HHTEPIPETUPOBATH
MOJIyYEHHBIH pe3ysbTaT; CTPOUTh MaTEMaTHYECKHE MOJEIN C IOMOILBI0O T'€OMETPUUYECKUX
NOHSATUM W BEJIMYMH, pellaTh CBS3aHHbIE C HUMH MPAKTUYECKUE 3a/]ayd; COCTaBJIATh
BEPOSITHOCTHYIO MOJICJIb U MHTEPIIPETUPOBATH MOTYUYEHHBIN Pe3yNnbTaT; pelarh NPUKIIaIHbIe
3a/layu CPeJCTBAMHM MAaTEMAaTHYECKOr0 aHalli3a, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOIO U
buznyecKoro xapaxkrepa;

— VYwMeHue BbIOMpATh MNOAXOASIIMNA METOA JJIsi peHIeHHs 3aJadyd; IOHWMaHue
3HAYUMOCTU MATEeMAaTHKH B M3y4YEHUH MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBJICHHUIA,
YMEHME PAcllO3HaBATh IPOSBICHUE 3aKOHOB MAaTEMATUKH B HMCKYCCTBE, YMEHUE NPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MATEMATUYECKOW HAYKH.

OK 01. BeiObupath cnocoObl pemieHusi 3agad Hpo¢decCHOHAIbHOW NEATENbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIW3a M WUHTEpIpETaluu
uHpopMaln, U HHPOPMAIIMOHHBIE TEXHOJIOTHH JJIsl BBIMOJIHEHUS 3ajja4u MpodecCHOHATbHON
JESATEIIBHOCTH

OK 03. IlnanupoBaTh M peanu30BbIBaTh COOCTBEHHOE NPO(ECCHOHATIBHOE U
JMYHOCTHOE pa3BUTHE, NPEINPUHUMATENBCKYIO AESITEIbHOCTh B MpodeccnoHanbHOU cdepe,
MCIIOJIb30BaTh 3HaHUS N0 (PHHAHCOBOW IPaMOTHOCTH B PA3JIMYHbBIX )KU3HEHHBIX CUTYaIUSIX

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U pPaOOTATh B KOJUICKTUBE U KOMAaH]Ie

OK 05. Ocy1iecTBasATh YCTHYIO U MUCBMEHHYIO KOMMYHUKAILIMIO Ha TOCYJapCTBEHHOM
sa3pike Poccuiickoit @enepanii ¢ y4eToM OCOOEHHOCTEW COIMAIIbHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 06. IIposBiaATh TIpakJaHCKO-MATPUOTUUYECKYIO TO3MIMIO, JEMOHCTPUPOBATH
OCO3HAHHOE TOBE/IEHHE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTEH, B TOM
YyHUClie C YYEeTOM TapMOHM3AallMM MEKHAIMOHAJIbHBIX U MEXPEIUTHO3HBIX OTHOILICHHH,
MPUMEHSTh CTaHAAPThl AaHTUKOPPYIIIMOHHOTO TTOBEIEHUS

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKPYXAIOIIEH Cpelbl, pecypcocOepereHuIo,
NPUMEHSTh 3HaHUS 00 H3MEHEHMM KJIMMara, NPUHLUIBI OEepeXIMBOIO IMPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALIUAX



2. DoHJ OLIEHOYHBIX CpeaACTB AJHA BXOAHOI'0 KOHTPOJIA

Bx0/1HO#1 KOHTPOJIL COCTOUT U3 3a/IaHUi, YACTUYHO B3SITHIX U3 OTKpBITOro 6anka OI'D u
BIIP nmo wmaremaruke. Ha BblllONIHEHWE 3alaHU  BXOJHOTO KOHTpoJia jgaercs |
aKaJieMuueckuit yac (45 MUHYT).

BxoHOW KOHTPOJIb COCTOUT U3 2-X YacTeil: 00s3aTeIbHON U JOTOTHUTEIBHOM.

OOs3aTenbHasl 4acTh COACPKHUT 3aJaHHsl MUHHMAJIbHOTO 00s3aTebHOTO YpPOBHS,
JIOTIOJIHUTENIbHAS YaCTh — 00JIEE CI0KHBIE 3aJaHUsl.

[Ipu BeIMONHEHMM 3afaHUil TpeOyeTcs MpPEeACTaBUTh XOJA pEeUIeHHs U YyKasaThb
MOJTy4EeHHBINH OTBET. [IpaBUIIbHO BHIIOJHEHHOE 3aJaHUE U3 0053aTeIbHON YacTH OLIEHUBACTCS
B OJUH Oaii; MpaBUJIbHOE BBIMOJHEHUE 3a/laHUN JTOTIOJHUTEIHHOM YacTH OLEHUBAETCS 2
Oayutamu uiu 1 O6aioM 3a YaCTHYHOE PeIICHHUE.

banbl, moy4eHHbI€ 3a BCE BBIIIOJIHEHHBIE 33/I1aHUSI, CYMMUPYIOTCSL.

IIkana nepesooa 6an106 6 ommemKu no NAMUOAITLHOU cUcCmeme

Ommemka Yucno 6annos,
Heo0xo0umoe 0114 nOJIyUeHUs OMmMeEenmKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

Oobpazoeamenvuvle pe3yromamel, noodaexcauiue npogepke (31emMenmot):

JIP6 1, 11PG 5, JIPG 6, JIPG 9, JIPG 12, JIPG 14.
APy 1, Py 5, 1Py 7, APy 8, [IPy 18, 1Py 19.
OK 01, OK 02, OK 04, OK 05, OK 06, OK 07.

3aoanusn 6x00H020 KOHMPONA

0O0s3aTeILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwume npasuibHbliL OMmMEem U3 yYemvipex
nPedIoNHCEHHBIX.

1. (1 6ann) Packpoiite popMyly COKpaLIEeHHOTO YMHOXKEHUS a? —b?:

A) a? —2ab+b?; B) (a—b)a+b); B) a’®+2ab-b*;T) (a—b)a-b).

2. (1 6ann) [Inomaap TpeyrodbHUKA BEIYUCISETCS IO OpMYyIIe:
A)S=a-b;B) S =a—;);B) S=2a-b;I S :aT'b,

3. (1 6amr) Kakoe u3 cienyromumx 4uces 3aKI0YeH0 MEXKTy YUCIIaMu % u % ?

A)0,4; 5)0,5; B)0,6: T) 0,7.
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4. (1 6amn) dansl rpadukn pyakumii. Kakas ¢popmyna coorBercTByeT rpaduky 3):

1) | > 3)

o] 1\ ol 1 ’ o[ 1

A)y:%x—G;E)y=x2—8x+H;B)y:—ggr)y=x+5

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus U NOJIYYEeHHbLI Omeem.

5. (1 6amn) Beruncinre [21 —1£j -0,9.
5 15

6. (1 6amn) Pemnte ypaBHeHue 2 - (X — 3)— 3 (X + 7) =6-—4X.
7. (1 6amn) Pemute ypaBHEHHE 2x2 +5x—3=0.

8. (1 6amn) Pemnte ypaBHEHHE 4x%2 —8x =0.
9. (1 Gamn) Yupocrute Boipaxenne (x —2)% —(3x —4)- (3x + 4).
10. (1 6amn) Pemmre HepaBeHcTBO 2—7X <16.

5x—-2y =1,
11. (1 6amn) Pemnte cucteMy ypaBHEHHUI:
15x -3y =-3.

2X+7>4x-8,
12. (1 6amn) PemmTe cucteMy HEpaBEHCTB:
10 +4x>0.

JlonoJIHUTEILHASL YaCTh
Ilpu évtnonnenuu 3ad0anun 9 3anuuwiume x00, 000CHOBAHUE PeUIeHUA U NOIYYEHHbLI
omeem.

13. (2 6anna) B paBHOOEPEHHOM MPSMOYTOIBHOM TPEYrOJIbHUKE MMIIOTEHY3a paBHa 8

CM, a OJIUH U3 YIJIOB paBeH 45O . Haiftu nomaap TpeyroipHUKa.

14. (2 6ayuta) Mara3uH 3aKymnaeT [BETOYHbIC TOPIIKHU MO0 ONTOBOM 1eHe 120 pyOueit 3a
HITYKY U npojaet ¢ HaueHKoi 20%. Kakoe Haubosnblee YuCIO TAKMX FOPIIKOB MOKHO
KYIUTh B 9TOM Marasune Ha 1000 py6neii?

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5
3aJJaHUA

OtBer b b B A 0,96
Howmep 6 7 8 9 10
3aJJaHUA

Otser 11 -3;05 0; 2 _8x2 — 4x + 20 [ 2 +)
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Homep
3agaHus

11

12

13

14

OTtBer

(-0,6;,-2)

[-2,25,7,5)

16
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3. @OH/1 OLIEHOYHBIX CPEACTB /ISl TEKYLero KOHTPOJIsI

Texymuii KOHTPOJIb NMPOBOJATCS BO BpPEMs ayJUTOPHBIX 3aHATHH IO MaTeMaTHKE B
COOTBETCTBUHM C y4eOHBIM IUTAaHOM U paboueil mporpammel OJ] «MaTtematuka» Mo BceM
pasgesnaM nporpaMMbl. TeKylmMi KOHTPOJb COCTOMT M3 [BYX YacTeW: TEOPETHUYECKOM U
npaktudeckoit. [Ipu 3ToM oOy4aromrecs Noay4yaroT JBE OTMETKH.

Teoperuueckas 4acTh IPOXOIUT B (OPME YCTHBIX OTBETOB: OOYUYAIOIIMECS BBITAMBAIOT
ISTh KapTOYEK C BOIPOCAMHM, AAIOT IMOJHBIA OTBET (CO CIMCKOM BOIPOCOB OOydarommecs
3HAKOMATCS B Hauajle U3y4eHUs pa3ziena).

IIkana nepesooa 6an106 8 OMmmemKu no NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos na meopemuyeckue 60npocol
«3» (y008.) 3

«4» (xopouwio) 4

«3» (omauuno) 5

3aaHusl TPAKTUYECKON 4acTu (KOHTPOJIbHBIE pabOThl) YACTUYHO B3SITHI U3 OTKPBITOTO
6anka EI'D u BIIP nmo maremaTuke.

Ha BpImonmHeHne KOHTPOIBHON pabOTHI M0 MaTeMaTHKe JaeTcsl 2 aKaJeMHYECKHX Jaca
(90 munyT).

Kontponbnass pabora coctour ux 2-Xx uactedl. B mepBoil wactu mnpennaraercs
BBITIOJTHUTD 4 3aJjaHus - BBIOpATh MPABWIBHBIN OTBET U3 YETHIPEX MpPeIoKEHHBIX. Bo BTOpOi
YacTH NpEUIaraeTcsl BBINOJHUTH 5 3amaHuid - O(QOpPMUTH XOJA pElIeHHs M 3alucaTh
MOJIyYEHHBIH OTBET.

3a mpaBWIBHOE BBIIOJIHCHHE JTFOOOTO 33aJjaHuUs TICPBOM YacTH OOYYaIOIIHIICS MMOTyqaeT
onuH 6amna. [IpaBunbHOE BBHIMOIHEHHUE 3aJaHUIl BTOPOI YacTH OILlEHUBAETCs 2 OajaMu WU
1 Gamrom 3a yacTuuHOE pemnicHue. [IpaBUIbHOE BBITIOJHEHUE 3aJaHUI JOMOJHUTEIBHON
4acTH olleHuBaeTcs 3 Oanmnamu uian 1-2 OanjamMu 3a YaCTUYHOE pelIeHne

banibl, momy4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/I1aHUS, CYMMUPYIOTCS.

IlIxana nepesoda 6a1106 6 ommemKu no NAMUOANTLHOU cCUCIeMe

Ommemxka Yucno 6annoes,
Heo0Xxo0umoe 0114 nOJIyHeHus OmMemKu
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15
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3.1 Muoostcecmea. Inemenmuot meopuu cpagos

Oébpa3zosamenvhvle pe3ynipomantvl, nodaexHcaujue nPogepke (InemeHmaol):

JIP6 1, IPG 2.

APy 1, [IPy 2, JIPy 3.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Teopernyeckne BONPOCHI:
ChopmynupyiiTe onpeaenceHue MHOXKECTBA.
[Iponomxute onpenenenue: «OO0beAUHEHINE MHOXKECTB — 3TO. .. ».
[Iponomxute onpenenenue: «Ilepeceuenrne MHOKECTB — 3TO. .. ».
[Iponomxure onpenenenue: «Pa3HocTh MHOKECTB — 3TO. .. ».
N3o0pasute 00ObeTMHEHHE TBYX MHOXKECTB Ha Kpyrax Diinepa.
N300pa3ute nepeceueHne Tpex MHOXKECTB Ha Kpyrax Juiepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPUINHOMN, peOpoM
rpada?
8. Kak naliTu cTenens BepimmHbl rpada?
9. HazoBuTe OTIMUYMTENBHBIC YEPTHI TOTHOTO M HEMIOIHOTO TpadoB.
10. HazoBuTe OTIUYUTEIBHBIC YEPTHI CBA3HOTO U HECBSIZHOTO rpadoB.

NoookowhE

KonrTpoJnLHas padora

O0s13aTeILHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuniume npasuibHLLIL OMEEM U3 Yembvlpex
nPeONOIHCEHHBIX.
1. (1 6amn) Kakas onepauus n3o0paxkeHa Ha kpyrax Jitnepa?

Qe

A)E=AuBb)E=AnSE;B)E=A\5T)E=A-B.

2. (1 6amr) Kakotii rpad npencrasien?

A) nonnsiit; b) Henonueiid; B) AEPEBO; ') HyneBoii.

3. (1 6aym) [Tarepo paboUHMX BCTPETUIIMCH MPH BBICAIKE IIBETOB B KITyMOBI. CKOJIBKO
BCEro OBLIO CAENaHO PYKOIMOKATUN

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

4. (1 6ann) OmnpenenuTe cTeneHb BEPIIUHBL B:
A

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

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume xo00 pewienus u NOJIy4eHHbLIL OMeem.
5.(2 6amma) 1. [ansr nBa MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anumure 1 n300pasute rpaguecKku HoBoe MHOXKecTBO E: a) = AU B ;0)E=AnNB.
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6. (2 6anmna) KonuHbl npy3bsi 3aHUMAIOTCS KaKUM-HUOYb BUJIOM criopTa. 14 w3 HUX
yBiekatorcsi pyrdonom, a 10 — 6acker6oom. U TONBKO 1BOE YBIEKAIOTCS M TEM U IPYTUM
BUI0M criopta. CKoJibko apy3eit y Tonu?»

7. (2 6amna) Ha pucynke — cxema Jopor, CBsI3bIBAIOLIUX ropojackue napku A, b, B, T,
I, E. Ilo kaxmoil gopore MOXHO JABHUTaThCS TOJBKO B OJIHOM HaIlpaBIIEHWHU, YKa3aHHOM
crpeinikoil. CKONBbKO CYIIECTBYET pa3IMUHbIX MyTel 13 nmapka A B napk E?

B K
A \r \
e E
B g

8. (2 Gamnma) MoxHO 7T HapuUCOBaTh M300paKEHHBI Ha pUCYHKE Tpad HE OTpbIBas
KapaHaam OT OyMaru v mpoBOJIsl KaK10€ pedpo pOBHO OJUH pa3?

JlonoJHUTENbLHASA YACTh

Ilpu évinonnenuu 3adanusa 9 3anuuwiume x00, 000CHO6AHUE PeULeHUA U NOJIYYEHHDbLI
omeem.

9. (3 6amra) [lepByro WM BTOPYIO KOHTPOJIBHBIE PAOOTHI MO MATEMATHKE YCIEITHO
Hanucanu 33 CTyJeHTa, MEepBYI0 WIM TpeTbio — 31 CTyaeHT, BTOPYIO WIH TpeTbio — 32
ctyneHta. He meHee IByX KOHTpOJIbHBIX pa0OoT BbIMOAHWIM 20 cTyneHToB. CKOJIBKO
CTYZICHTOB YCII€LIHO PELIUIIH TOJBKO OJHY KOHTPOJIBHYIO paboTy?

ITAJIOHBLI OTBETOB:

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

OTtBer B b 10 T — 22 8 HET 18
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3.2 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue QyynKyuu

Oopa3zosamenvuvie pe3yibmamol, nooJjexcauiue nposepke (Ia1emMeHmaol):

JIP6 1, JIPG 3, JIPG 5, JIPG 14.

APy 1, [Py 6, [Py 7, Py 8, JIPy 18, [Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

1.
2.

Teopernueckue BONPOCHI:
UeMy paBeH yroJji B OJIMH pajdan?
B KakMX dYeTBEPTAX TPUTOHOMETPUYECKOTO Kpyra GyHKmus Y =SinX

IIPUHHUMACT ITOJIOKUTCIIBHBIC 3HA4YCHUA?

3.

B kakux ueTBepTAX TPUTOHOMETPUYECKOTO Kpyra GyHKUHS Y = COSX

MMPUHHUMACT OTPUIATCIBbHBIC 3HAYCHUSA?

14.

15.
16.

[Tponomxure onpenenenue: «CHHYC OCTPOrO yria — 3TO...».
[Tponomxkure onpenenenue: «KocuHyc ocTporo yria — 3t1o...».
[Tponomxkute onpenenenue: «TaHTeHC OCTPOTO yria — 3TO...».
CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.

Uemy paBHO npon3BeeHue tgx - ctgx ?

UYemy paBeH Sin 2x? ChopmynupyiiTe npaBuio BEIYUCICHHUS.

Yemy paBen c0S2x ? ChopMynupyiTe NpaBUiIO BHIYUCICHUSI.
[lepeuucnure TpUroHOMETPUYECKUE PYHKIINH, YKAKHUTE UX TIEPUOIBI.
Uemy paBeH nepuos GyHKIUU Y = COS4X ?

X
eMy paBeH nepuoja QyHKIUU Yy = COSZ ?

Onpenenute obnacth 3HaueHus QyHKIMH Y = 3COS5X ?

[Tepeuncnure criocoObl perieHuss TPUTOHOMETPUYECKUX YPaBHEHUH.
Packpoiite anroput™ pemeHust OJHOPOAHBIX TPUTOHOMETPUUYECKUX YPaBHEHUHN

NIEPBOTO MOPSJIKA.

17.

Packpoiite anroput™ pemeHust OJHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHUI

BTOPOTO MOPSAKA.

KounTpoJnHuast padora

O0s3aTeIbHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbll OMEem U3 Yemuipex nPeoioHceHHbHIX.

1. (1 6ann) B 4ABC sinC = % . Kakast u3 cropon sBnsiercs runoteny3oii AABC ?

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

2. (1 6amr) Yrnom kakoit yeTBepTH siBnsieTcs yroia a=400°?
A)LB)ILB)HET) IV,

3. (1 6ann) Kakue u3 pyHKIMIA ABIAIOTCS YETHBIMU?

A) y=sinx;B) y=cosx; B) y=tgx; ') y=ctgx.

1
4. (1 6ann) Kakue u3 uncen sIBISIOTCS KOPHEM YpaBHEHHS COS X = > ?

T V4 T
A) xX=—; B) x=—; By x=—; 1) x
) 5 ) 3 ) > )

_er
=
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Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.

5. (2 6ayna) Beruucnure 1)cost u tgt, ecnm sint=0,8, % <t<rx;

V3 1
2)arccos| — E) +arcsin 5>

6. (2 6amma) Ympocture 1) 2sin 2t+cos2t;
2) sin (% - aj +2c0s(27 - a).

7. (2 6anna) Pemnre ypasrenue: 1) 3tgx = /3;
2) sin6x=0.
8. (2 6ayna) Pemute ypaBHeHHE: 2COSX — J2=0.

JlonoJHUTENbLHASA YACTh
Hpu ébinoJinenuu 3a0anus 9 3anuwiume xod, obocnosanue peuienusn u n0ﬂylleHHblﬁ
omeem.

9. (3 6asna) Pemite ypaBHEHHE: 2c0s° X +3cosXx—2=0.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5
3a1aHusl
OTtBer b A B b | 1)cost=-0,6;
4
tgt =——
J 3
2) 1.
Homep 6 7 8 9
3a1aHusl
OtBet 1)1 T T V4
2) 3cos 1) x-§+7zk,keZ x—iz+27zk,keZ x—i§+27zk,keZ
2) xz%,kez.




17

3.3 Cmenenu u kopuu. Cmenennas (hynkuus

Oébpa3zosamenvhvle pe3yipomantvl, nodaexHcaujue nPpogepke (InemeHmaol):

JIP6 1, JIPG 2, JIP6 3, JIP6 S, JIP6 6, JIPG 14.

APy 1, IPy 5, [IPy 6, [IPy 7, JIPy 8, /IPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeaeracHue CTEIEHHON (yHKITUH.

2. [lepeuncnure CBOMCTBA CTENEHHOW (DYHKITUU C IIETBIM TTOKA3aTEIICM.

3. [lepeuncnure cBOMCTBA CTENEHU C JACUCTBUTENBHBIM MOKa3zareneM. [IpuBeaure
PUMEPBL.

4, [lepeuncnure cBOCTBA KOPHS HaTypalbHOM creneHu. [IpuBeanTe npumepsl

o. Ha d9to HeoOxoaumo oOpaTWTh BHUMAHHUE MPH PEUICHUH HPPAMOHATLHOTO

ypaBHEHUS YETHOM CTETICHU?

6. Uemy paBeH KOpEHb YETHOW CTENEHH U3 oTpularenbHoro yucna? [puseaure
IIpUMeEp.

7. Uemy paBeH KOpeHb HEYETHOM CTENEHU U3 OTPHUIATEIbHOro 4ucia?
ITpuBenure npumep.

8. Ha uro cTout oOpatuTh BHUMaHUE MPU PEIICHUU UPPALUOHAIBHBIX, IPOOHO-

paloHaIbHBIX YPAaBHEHUM U HEPABEHCTB?

KonrTpoJnLHas padora

O0s13aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuibHbLL OMEEN U3 Yemulpex NPeodi0HCeHHbIX.

1. (1 6amr) Mexay KakuMH IByMsI HaTyPaJIbHBIMUA YUCIIAMH HAXOUTCS YU CIIO V19?
A)19u20;b)2u3;B)18u19;I')3 u4.

3=125
2. (1 6amn) Onpenienute KOPEHb ypaBHeHus X =
A)3.;b)-3;B)-5;1)5.
3. (1 6amm) PacnonoxwuTte B OpsIIKEe BO3pACTaHUS YnCIa: 2; i/g, V17

A)2; 35 V17; ) 2, V17; ¥/5; B) 3/5; 2; V17, ) V17 ; 2; /5.
4. (1 6ann) YMHOXas 49Kclia C OJUHAKOBBIM OCHOBAaHHUEM, UX CTENEHH. ..?
A) ymHoxaeMm; b) nenum; B) cknanpiBaem; I') oTHuMaem.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHuA U NOAYYEHHbLIL OMmeem.
1 1

5. (2 6anna) Haiigure 3HaYeHue BhipakeHus 1) 643 — 2435 ;
2) §/23.37 §2.33
6. (2 6anna) Haiiqure 3HaYeHUe BhIpakeHus 1) 45.4125 ;

2) ¥-32+4-416 .
3
-= -5 4
7. (2 Gana) Yupocture: 1) (%/b?) 5. 9 uy—f

y9

8. (2 6anna) Pemmre ypaBHeHue 1) /8+3x =—1; 2) V3-2X =X.



18

JlonmoJHUTENbLHASA YACTh
Ilpu eévinonnenuu 3a0anusa 9 3anuuwiume x00, 060cHo6aHUEe PeUieHUs U NOJIYYEHHbLIL
omeem.
9. (3 6aima) Paccrostare ot HaOJIFOAaTEIIS, HAXOIAIIETOCS Ha HEOOBIIO# BhIcOTE h
KHJIOMETPOB HaJ| 3eMJIEH, 10 HAOII0IaeMOM UM JIMHUU TOPU30HTA BEIYUCIISETCS 110 opMyIie

| =V2Rh, rpe R=6400 kM — paguyc 3emiu. C Kakoi BEICOTHI TOPU30HT BHIEH Ha
paccrosinuu 48 kunomerpoB? OTBET BbIpa3UTe B KUJIOMETpaXx.

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHuS

OtBet b r B B 11 1)5 1)-3 0,18
n1g | 26 | D N1

<
r\>|" ol
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3.4 Ilokazamenvhan pynkyusn

Oébpa3zosamenvhvle pe3ynipomantvl, nodaexHcaujue nPogepke (InemeHmaol):

JIP6 1, JIPG 2, JIP6 3, JIPG 4, JIPG 5, JIPG 6, JIPG 14.

APy 1, IPy 5, [IPy 6, [IPy 7, JIPy 8, JIPy 18, /Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Teopernyeckne BONPOCHI:

ChopmynupyiiTe onpeaeracHue oKa3aTeIbHOW (DyHKITHH.
[lepeuncnure CBONCTBA MOKa3aTeNbHON (PYHKIINH.
[Tepeuncnure criocoObl penieH s MOKa3aTeNbHbIX YPaBHEHHI.
Cdhopmynupyiite mpaBuiIo pemeHus MpoCTEHINX OKa3aTeIbHBIX HEPAaBEHCTB.
B yewm 3akmtovaercs rpaduyueckuii crocod pemieHus: ypaBHEeHH.

6. IlpuBenure npumep (QYHKIMOHATHHONW 3aBUCUMOCTH TIOKA3aTENbHON (DYHKIIUU W3
peanbHON KU3HU.

oL PE

KonrpoJnLHas padora

O0s13aTeILHAA YACTh
Ilpu pewwenuu 3a0anuil 1-4 3anumiume npasuibHblL OMEEN U3 Yemulpex NPeodi0HCeHHbIX.

1. (1 6amn) ITpu xakoM 3HaueHMHM ¢ (yHKIMS Y =a* yObBaeT Ha Bceil oGmacTu
onpeneneHus?

A) a:%;B) a=825; B) a:%; I a=+3
2. (1 6ann) Ha pucynke uzobpaxén rpapuk (yHKUMU BHIa f(X)zaX. Haiinure
3HAYCHHE f(2).
YA

T
o

. ol 1. X
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.

X
3. (1 6amn) Oynknus 3agana Gopmysnoii: f (X) = (%) . Uemy paBuo f (— 2)?
A) —%; B) -4; B) 4, T) V2.
x-13
4. (1 6amn) Kopenb ypaBHeHUs [5) =37
A)12,5;Bb) 13; B) 14;T') 15.
Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.

1 6x+1 1\*
5. (2 6anmna) Pemmte ypaBHeHue 1) 83X =64 2) (gj = (aj _
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1 8-5x 2 2X+3 4
6. (2 6ayna) Pemute HepaBeHcTBa 1) (Ej >216; 2) (—j

<—.
5 25
7. (2 6aa) Pemnre ypaprenus 1) 6572 — 6871 = 215; 2) 22X -7.2X_8=0.

8. (2 6amma) B xone pacnaga pagnMoaKTUBHOIO M30TOINA €r0 Macca yMEHBIIAETCs IO
t

3aKOHY m(t): My-2 T, rme Mo— HavanbHas Macca M30TOMNA, t— BpeMs, MPOIIEIIIEE OT

HayaJbHOTO MOMEHTa, | — MEepHoJ] Mojypacnanga. B HadanpbHBIH MOMEHT BpPEMEHH Macca
n3otona 184 mr. Ilepuon ero momypacnana cocrasisier 7 muH. Halinure, yepe3 CKOJIBKO
MHUHYT Macca u3oTtona OyaeT paBHa 23 Mr.

JonoJIHUTeIbLHAS YaCTh
Ilpu eévinonnenuu 3ad0anusa 9 3anuwiume x00, 060cHo8anue pewieHus U noay4eHHbLl
omeem.

X X
9. (3 Gamna) Pemre HEPaBEHCTBO: (i) —4- G) +3<0.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a/IaHus

Otser B|A|B|A|102|1)][22+x) 1)1 21 [-1,0]
2705 9 [Fos+w) | D3
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3.5 Jlozapughmot. Jlocapugpmuueckan pynkyus

Oébpa3zosamenvhvle pe3ynipomantvl, nodaexHcaujue nPogepke (InemeHmaol):

JIP6 1, JIPG 2, JIP6 3, JIPG 4, JIPG 5, JIPG 6, JIPG 14.
HPy 1, 1Py 5, 1Py 6, /1Py 7, 1Py 8, [IPy 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

o E

Teopernueckne BONPoOChI:
Cdopmynupyiite onpenenenue sorapupMuIeckoi GpyHKIIH.
[Tepeuncnure cBoKcTBa JIOTapU(PMUIECKON PYHKIIUH.
[Tponomxute onpenenenue: «Jlorapudm — 3T0...».
Yemy paBeH sorapudm npousBeaeHus?
Yemy paBeH jorapugm yacTHOro?
[IpuBeaure mnpumepsl JiorapuMUYeckod cHoupaad B INPUPOAE U B

OKPYXaIOIIEeM MHPE.

7.

Ha urto croutr oOpaTuTh BHHMaHuE MpPU PEUICHHH JorapuPpMUUecKux u

ypaBHEHUW U HEPABEHCTB?

6. [lepeuncnure criocoObl pemeH s Jorapu(MHUUECKUX YPaBHEHUH.

1. ChopmynupyiiTe MpaBUIO  PEIICHUS MPOCTEHIHMX  JIOTapu(MUYECKUX
HEpaBEHCTB.

8. B gem 3akimogaercs rpaduueckuii cnoco0 penieHns ypaBHeHUH.

6. IlpuBenute npumep GpyHKIMOHATBHOW 3aBUCUMOCTH JIOTapuMIIecKoil pyHKIuN

W3 peAIbHOM )KU3HH.

KoHTpoJnHas padora

0O0a3aTeIbLHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblL OMEeEm U3 Yemuipex NPeoloHceHHbIX.
1.

A) f(x)=logs x; B) f(x)=07"; B) f(x)=x*;T) f(x)=logy x

2. (1 6anm) Yxaxute obnactb onpeneneHus QyHkuun f (X) =Ig

(1 6amn) Kakas u3 pyHkiuit Bo3pactaeT Ha Bceil 00JaCTH onpeaeneHus?

2
2X -3
X+7

A) (-7;1,5); B) (~o0; ~1,5), (7; +o0).; B) (-1,5; 7); ') (005 =7), (1,5; +o0).
3. (1 6amn) PacnionoxuTs B nopsike Bospacranus: logg s 4; 1ogg 5 0,4, logg 5 i.

1 1
A) logos 4; logos 0,4;10g05 ; b) logos 410805 7510805 0,4,

1 1
B) logg 5 " logo s 0,4;logos4; I')logos 0,4; loggs " logg 5 4.
4. (1 6amn) Haiinure kopenpb ypaBHenus 10g 4(5 — X) =2.
A)11;b)-11;B)-3;T) 3.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwienus u NOJIY4eHHbLIL Omeem.
5. (2 6anna) Onpenenute 3HadeHue Beipaxenus 1) log, 64 —log 5 9 + log: 49;
7

6. (2 6amna) Berancinre: 1) 491710873

2) 2-1gV5+4-1g2 —1g8.
2 logg 48—logg 12
) logg 16

7. (2 6anna) Pemmre ypapnenus 1) logg (6X — 2) =10gg (8 + X);

2) 2-Iog§x+3|ogg x-5=0.
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8. (2 6amna) Pemure Hepasernctsa 1) log ¢ (8X +1) >-2;
5
2) log 0’3(3X + 9) <log 013(5X - 7) .

JIOOJJHUTEILHAA YACTh

Ilpu eévinonnenuu 3ad0anusa 9 3anuwiume x00, 060cHo8anUe pewieHUus U NOJIYYEeHHbLI
omeem.

9. (3 6ara) st oborpeBa MOMENICHUS, TEMIIEpATypa B KOTOPOM TOIICP)KMUBACTCS Ha
ypoBue T,=15° wuepe3 pamuaTop OTOIUIEHHS MPOIYCKAIOT TOps4yl0 Boay. Pacxon
npoxojsiiei yepe3 TpyOy paauaropa Boasl M = 0,6 kr/c. [Ipoxoas mo Tpyde paccrosiHue X,

BOJIa OXJIAXKIACTCs OT HadaiabHOW Temmneparypsl T,=91° no temmeparypsr T, mnpuuém
Tz —T Br-c Br

L rpe ¢ =4200 — TeMIOoEMKOCTh BOJIBI, ¥ =28
T-T Kr - °C kr - °C

cm
X=a—1Iog,
4

kodpduipeHt Termmoodmena, a o =08 — nocrosHHas. HaiiauTe, 10 Kakoil Temieparypsl (B
rpagycax Llenbcust) oxmagures Bosa, €Ciu JyIMHa TpyObl paauaTopa paBHa 144 M.

ITAJOHBI OTBETOB:

Homep |1 |2 |3 | 4 5 6 7 8 9
3a1aHus

Omeer |A | T |A|B| 1)1 | 1441 | 1)2 | 1) (-01253) 34
2)1 | 2)0,5 | 2)243 2) (14 8]
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3.6 Ilpouseoonasn ¢pynkyuu, eé npumenenue

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):

JIP6 1, JIPG 4, JIPG 6, JIPG 14.

APy 1, IPy 6, [IPy 7, [IPy 8, [IPy 9, [Py 10, [IPy 11, JIPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTuyeckne BONPOCHI:

1. IIponomxure onpenenenue: «llocienoBaTenbHOCTh — 3TO. .. ».

2. [TpuBenute npumep apudMeTHIecKOl MPOrpeccuu.

3. IIpuBenuTe npuMep reOMETPUIECKON IIPOTPECCUMN.

4. [TpuBenute npumep O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCUU.

S. IIponomxure onpenenenue: «lIponssognas — 31o...».

6. PackpoiiTe reoMeTpuYecKrii CMbICT TPOU3BOIHOM.

1. IIponomxure onpenenenue: «KacaremnbHas — 3T0...».

8. Packpoiite hu3ndeckuii CMBICI POU3BOTHOM.

9. [lepeuncnure mpaBuiIa BEIYUCICHHS TPON3BOIHBIX.

10.  UYemy paBHa MpoU3BOJHAS CTEICHHON (QYHKIUH?

11.  Yemy paBHa pou3BOJHAs IPOU3BEACHUA?

12. UYemy paBHa MPOU3BOIHAS YACTHOTO?

13.  Yemy paBHa nMpou3BOJHAS CIOXHOHN QyHKIIHI?

14.  CdopmynupyiiTe npu3HaK Bo3pacTaHus (GyHKIUH.

15.  Cdopmynupyiite nmpu3HaK yObIBaHUS (PYHKIINH.

16.  CdopmynupyiiTe npu3HaK TOYKA MaKCUMyMa ()yHKIIHU.

17.  CdopmynupyiiTe Ipu3HaK TOYKH MUHUMYMa (YHKIIWH.

18.  CocraBbTe auropuTM pelleHUs 3a7ad Ha HAXOXACHHUS HAMOONbILEro H
HAUMEHBIIIETO 3HAUCHUS (YHKITUH HA OTPE3Ke?

19.  CocraBbTe aNroOpuTM UCCIEIOBaHHUS W TMOCTpoeHHs rpaduka QyHKIUU C
MMOMOUIBIO TPOU3BOTHOM.

20.  Kak HaliTu BepTUKAJIBbHYIO aCUMITOTY Ipaduka GyHKIUU?

KoHTpoJnLHas padora

0O0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuUIbHbLI OMEEN U3 UM bIPEX NPEOOHCEHHBIX.

1. (1 6amun) Yemy paBHa npousBogHast QyHKIMU Y = cos? x ?
A) y' =-sin?x;B) y'=-2sin?x; B) y' =—2cosxsinx; I') y'=2c0sX.
2. (1 6amn) ITo kakoit u3 GpopmMyI BEIYUCIAETCS TPOU3BOIHAS IPOU3BEICHU?

A) (U+v) =u'+V'; B) (U-v) =uv+u;

!

B (4] =*50 0 1ak)- 1160019 )
3. (1 6awt) Pemmre ypasuenne f'(X)=0, ecu f (x)= 3x? —6X + 4 . BeiGepuTe OTBET.
A)1; B)-1; B)4; I') 4.
4. (1 oamr) Ha pucyHke wu3o0paxeH rpaduk MOPOM3BOAHONW (YHKIUH f(x),
onpeneneHHoil Ha uHTepBane (—10;8). Haiigure koamdyecTBO TOUYEK MakcUMyma (YHKIIHH
f(x) Ha orpesxe [9;6].
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A)5;b)4;B)2; 1) 3.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIY4EeHHbLIL OMmeem.

Neso0 xow10 +3X

6. (2 6anna) Ha pucynke n3o0paxén rpaduk pyHkuuu Yy = f(x) U KacarejlbHas K HeMy

i 3 1 o 2x+1
5. (2 6ayuta) Beranciure npegent: 1) lim ?_H—FZ 7 2) lim

B TOUKe C abciuccoit Xo. Haiinnre 3HaueHune npousBoaHod Gpynkuuu f (x) B TOYKE Xo.
YA
3

1

o1 /3

7. (2 6ana) Haiiti mpou3BoaHbIe (yHKITHIA:

3x-1
y=3sin(3x+1); y=+6x—-7; y=(x*+1)-cosx; y= 2;(+3 '

8. (2 6ayna) MccnenoBarh Ha MOHOTOHHOCTD M 9KCTpeMyM QyHKIMIO Y = X% +8x+7.

JlonmoTHUTEIbLHAS YaCTh

Ilpu eévinonnenuu 3adanus 9 3anuwiume x00, 060cHoO8aHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 Gamma) @upme «CagoBoa» BBIACIAIOT YYacTOK 3emMid 1iomansio 100 M2,
[Ipennarator yeTbIpe yyacTka pa3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yuactok
on06put aupektop bupmbl «CagoBoy, YUIUTHIBAsA, YTO HEOOXOAUMO OyJeT MOCTaBUTH 3a00p
10 nepumerpy?

TAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
OtBer B b A B 1)2 1,25 - - 10x10
2
2) £
) 3
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3.7 Ilepsoobpasznan hynkuuu, ee npumeHenue

Oébpa3zosamenvhvle pe3yipomantsl, nodaexHcaujue nNPosepke (InemeHmaol):

JIP6 1, JIPG 4, JIPG 6, JIPG 14.

APy 1, [IPy 6, [IPy 7, JIPy 8, JIPy 9, JIPy 10, [IPy 11, JIPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernyeckne BONPOCHI:
[ponomxkute onpenenenue: «Dynkius F(X) Ha3pBaeTcs ... ».
Packpoiite reoMeTpUYECKUN CMBICI OIIPEIETICHHOIO UHTETpala.
IIponomxure onpenenenne: «KpuBonuHenHas Tpanenus — 310.. ..
Chopmynupyiite hopmyny Herorona-JIeiOnma.
B uewm 3akiouaercst oOmuii BU BCeX NepBOOOpa3HBIX?
[Iepeuncnnre npaBuila BEIYUCICHNS HHTETPAJIOB.

ocourwhE

KonTpoJnLHas padora

O0s13aTeILHAA YACTh

Ilpu pewenuu 3a0anuit 1-4 3anumwiume npaguibHLLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.
1. (1 ©Oamn) Mna xakod u3 ¢yHKIUE GyHKIUS F(X) =x>-3x%>+1 smasercs
nepBooOpa3HOi?
A) f(x)= ?;(x2 - 2); B) f(x)= 3x(x2 - 2);
B) f(x)=3x?—-6x+1; I') f(x)=3x>-6x
2. (1 6amn) lana dpyuxuus f(x)=3x? +1. Yemy pasua F(1)?
A)2;b)4;B)6;1N) 1%.

3. (1 6amn) OOt BU BCEX TIEPBOOOOPA3HBIX IS 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 6ayn) BerurcnuTe onpeneaeHHbI HHTETpaj j xdx .

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

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 pewieHus u NOJIY4eHHbLIL Omeem.

5. (2 Oanma) SBnserca num F(X) =x3-3x2+1 NepBOOOpPa3HON U1  (PYHKUUHU
f(x)= 3(x2 ~ 1)?

6. (2 Oamra) 3amaiiTe MepBOOOpPA3HYIO F(X) s pynkiun  f (X) =3x% - 2X, ecnu
U3BECTHBI KoopauHathl Touku M (1, 4) rpaduka F(X).

7. (2 6amna) Ha pucynke mzo0paxeH rpa@uk QyHKIUH Y = f(x), ompenenEHHON Ha
unrepsaie (—3; 11). Haiinute HaumeHbiiee 3HaueHune Gpynkiun f (X) Ha oTpeske [2; 9,5].
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A y=flz)
M
S I\
AREEN
) / ‘-,lII]
AT LY

]
8. (2 OGamma) Ha pucynke wu3oOpakeH TrpaduK HEKOTOpOH QyHKIMU Y = f(x).

[Tonb3ysick pUCYHKOM, BBIYUCIUTE OIPEIEICHHBIA HHTETpal f f (X)dX .
1

YA
4

et o s e e e e
o e o s e s s e s

=Y

JlonoJHUTENbLHASA YACTh

IIpu g¢vinonnenuu 3adanua 9 3anumwume x00, 060CHOGAHUE PeUIeHUA U NOTYYEHHbLIL
omeem.

9. (3 6ayta) BeuMcnuTh IO OIS, TEPUMETP KOTOPOTO OTPAaHUYUBAIOT JTMHHUA
y=0, y=X, y=-2x+6. Caenats uepTex.

ITAJIOHLI OTBETOB:

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

OtBer T A b T na B ox214 -3 12 3
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3.8 Ilpamule u niockocmu é npocmpancmee

Oébpa3zosamenvhvle pe3ynipomantvl, nodaexHcaujue nPogepke (InemeHmaol):

JIP6 1, JIPG 9, JIPG 11, JIP6 12, JIPG 14.
IIPy 1, TPy 14, NPy 15, JIPy 16, JIPy 18, TPy 19.
OK 01, OK 03, OK 04, OK 07.

1
2.
3.
4

TeopeTnyeckue BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[lepeunciute OCHOBHBIE (DUTYPHI B IPOCTPAHCTBE.
I[Tepeuncnure crocoObl 3a1aHHS TNIOCKOCTH.
[Ipogomkute Teopemy: «Ecmu omHa ©3 JBYX MapajuIelbHBIX IMPSIMBIX

NEPIEHAUKYJIAPHA IIJIOCKOCTH, TO.. ..

5.

TpEeThEH, TO...

6.

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

apXUTEKTYpE.
29.
apXUTEKTYpE.

HpOI[OJ'DKI/ITC TEOpPEMY: «Ecmm ABC IMapalICIBHBIC IINIOCKOCTU IEPECCKAIOTCA

».

Cdopmynupyiite onpeesneHue IByrpaHoro yria.

Cdhopmynupyiite orpeesieHue TPEXIpaHoro yria.

Packpoiite NOHATHE «YT'OJ MEKIY MIPSIMBIMI.

[lepeuncnure B3aMMHOE PacIOIOKEHHE ABYX MPSMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCS NapaJUIEIbHBIMU B IPOCTPAHCTBE?

Kakwue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?
Kakue npsiMble Ha3bIBaIOTCS NEPIICHIUKYIIPHBIMU B IIPOCTPAHCTBE?
Ilepeuncinre B3aMMHOE PACIIOI0KEHHUE MPSAMON U IJIOCKOCTH B IIPOCTPAHCTBE.
Packpoiite noHATHE «YroJl MEXKAY NPSMOM U IITIOCKOCTBIO».

PackpoiiTe NOHATHE «1apaJUIENbHOCTD IPSIMON U INIOCKOCTH.
Packpoiite noHsTHE (IIEPIEHAUKYIAPHOCTD NPSIMOM U IIJIOCKOCTH.
[lepeuncnure B3aMMHOE PACIIOIOKEHHUE IBYX IUNIOCKOCTEH B IPOCTPAHCTBE.
Packpoiite NOHATHE «YrOJ MEKIY MIIOCKOCTAMMIY.

Packpoiite noHsATHE «I1apauIeIbHOCTD MIJIOCKOCTEN.

Packpoiite noHsATHE «IEPIEHAUKYISIPHOCTD INIOCKOCTEN.

Kak HaiiTu paccTostHHE OT TOUKH 10 NPSIMOit?

Kax naiiTu paccTosiHre MEXy MPSIMBIMU?

Kak nHaiiTu paccrositHue MKy MIOCKOCTIMU?

[Iponomxute onpenenenue: «llepneHIuKyIsIp — 3T0...».

IIponomxure onpenenenune: «HakimoHHas — 310...».

[Iponomxure onpenenenune: «IIpoeknus HAKIIOHHOM — 3TO. .. ».
IIepeuncinre cBOMCTBA MAPAJUIEIBHOIO IPOEKTUPOBAHUS.

IIpuBenuTe npuMeEpsl CAMMETPUI Ha IUIOCKOCTH B IIPUPOJIE, UCKYCCTBE,

HpI/IBeI[I/ITC IMPUMEPDBI CI/IMMeTpI/Iﬁ B IIPOCTPAaHCTBC B IPHUPOAC, UCKYCCTBE,

30. B ueM oTiIM4He MOHATHE «IBMKCHHUE)» OT TIOHATHS «IIOBOPOT»?
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KourpoJnLHasi padora

Oos13aTeIbHASA YACTD
Ilpu pewenuu 3aoanuini 1-4 3anuwiume npasunvHLLI oOmeem U3 uUemovlpex

nPeOI0HCEHHBIX.
1. (1 6amr) Pacumudpyiite KpaTkyro 3amuck: a € f3.

A) Touka @ MPUHAJICIKUT TJIOCKOCTH [5;

B) Touka a npuHaIIeKHUT IPIMO [3;

B) npsimast a npuHaIeKUT III0CKOCTH f3;

') npsimast & mepecekaeT MmIOCKOCTh f3.

2. (1 6ann) Ilpsmeie AB u C/] ckpemmBatorcsi. Kakoe pacroyioskeHHe UMEIOT IpsSMbIe
ACwu B/[?

A) napaienbHble;

b) nepnenukynspHsle;

B) ckpemmuBarorcs;

I') mepecekaroTcs.

3. (1 6amn) [Mnockoctu « u B umerot 1 oburyro Touky. KakoBo ux B3auMHOe
pacrojioxeHue?
A) mapajuiebHBbI;

b) nepecekarorcs 1o npsmoii;

B) coBmanaor;

I') ckpemmBaroTCs.

4. (1 6amn) Ecam npsimasi, mpoBeIeHHasI Ha TUIOCKOCTH Ye€pe3 OCHOBAaHUE HAKJIOHHOW,
NEepPHEHANKYIISIPHA €€ TPOEKILUHU, TO OHA. ..

A) neprieHANKYIspHA U CAMOW HaKIIOHHOM;

b) mapamiensHa U caMmoil HAaKJIOHHOM;

B) ckpeminBaercsi ¢ HAKJIOHHOI;

I') neprieHuKyIsspHAa OCHOBAHUIO HAKIIOHHOM.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 pewieHus u NOJIy4eHHbLIL Omeem.

5. (2 6ana) [Moctpoiite ceuenne terpadapa ABCD, npoxomsiuee uepe3 Touku M, L u

K. ITocTpoiite ceuenne napamienenuneaa ABCDA;B;1C1D;, npoxoasiiee uepe3 Touku

M, NuP.
D

D1 C1
At Bi

L
|
|
M |
P
A M %_“—_ o

.
-

B A B

6. (2 6amna) Ilocrpoiite mapamnenenunen ABC DAlBlch1 U BBINIOJIHUTE CIIEAYIOIINE
3aJIaHuS:

a) YKaxute BCe NpsAMbIE, NapaiuiesnbHblie npsamoi D C,.

0) Haiimure yron mexny ckpenuBarorumucs npsmeiva CCqu BD.

B) YKaXXHUTe MII0CKOCTh, MapauiebHyIO0 TI0ckocTH AA1D;.

r) YKaXXnTe MIO0CKOCTH, TIEpICHIUKYsipHbIe TIpsiMoii BC.
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7. (2 6amma) Touka O — nentp kBaapata LMNQ co cropoHoii, paBuoit 8 cm, OD —
OTPE30K, MEPIICHANKYIISIPHBIN K IUIOCKOCTH KBaJpara U paBHbIM 5 cM. Haliqure paccrosiHue
oT Touku D 1o BepumH kBagpara.

8. (2 6amna) Jlan xky6 ABCDA;B1C1D; ¢ pebpom, paBubiM 12. Touka N npuHamexur
pebpy BB1, Touka M — pe6py CC;. ITpuuem B;N=8.

2k

-7

D1 Ci-7 /s
A1 ! //
B /
YL
|
M
b _Je
-~ /
A //,// B

Hcnonb3yst pUCYHOK, OTBETHTE Ha BOTIPOCHI:

a) Ykaxute Touky nepecedenus npsmoir NM u miockoctu A;D;C;.
0) Haiimute Touky nepeceuenus npsimeix NM u BC.

B) Ykaxkute TuHUIO nepecedeHus miockocrer B1BC u D;1LK.

r) Haiinmure umny orpeska CN.

JlonoJHUTeIbHAS YaCTh
Ilpu eévinonnenuu 3adanus 9 3anuwiume x00, 060cHO8aHUE PEUIEHUA U NOJIYYEHHbLI
omeem.
9. (3 6amna) Otpe3ok BM mnepneHAUKYISIPEH K IUIOCKOCTU mpsimoyronbHuka ABCD.
Hoxkaxwure, uro npsimass CD nepnennukynspHa k miockocta MBC.

ITAJOHBI OTBETOB:

Homep 1 2 3 | 4 5 6 7 8 9
3aaHust
OtBer B B b A — | a)A41B1, AB, DC \/5_7 a) L -
6) 90° 6) K
B) (BB1C1) B) NM
r) (441B1), (DD1(y) r) 4410
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3.9 Muozozpannuku u mena epawieHus

Oopa3zosamenvuvie pe3yibmamol, nooiexcauiue npoeepke (Inemenmaot):

JIP6 1, JIP6 6, JIP6 9, JIPG 10, JIP6 11, JIPG 12, /IPG 14

APy 1, 1Py 12, APy 13, APy 14, 1Py 15, 1Py 16, 1Py 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTuyeckne BONPOCHI:

1. IIponomxure onpenenenue: « MHOTOIrpaHHUK — 3TO...)».

2. [Tponomxute onpenenenue: «lIpuzma —370...».

3. [Tponomxute onpenenenue: «IpsMOyronbHbIi napamienenunes — 3To. .. ».

4, [Tponomxkure onpenenenue: «Kyo — 3T0...».

S. IIponomxure onpenenenue: «Ilupamuna — 3t10...».

6. Cdopmynupyiite CBOHCTBO 0 IPOTUBOJIESKAIINX IPAHAX MapasliesIenuIesa.

1. Cdhopmynupyiite CBOWCTBO 0 JUAroHAJISIX MapajlieNenuIesa.

8. Chopmynupyiite CcBOWCTBO 0 JAMaroHald M JUHEWHBIX  pa3Mepax
NPSMOYTOJIBHOTO Mapajuieenunesa.

9. Kakas npusma HazbpIBaeTCs npsiMoii?

10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIHHOMN?

11.  PackpoiiTe NoHATHE «IIpaBUIIbHAS TUPAMUIAY.

12. Yo Takoe anodema npaBHILHON THPAMHIBI?

13. B dyeM omiMuMe MOJHOW NOBEPXHOCTU NPU3MbI OT IOJHOM MOBEPXHOCTH
nupaMubl?

14.  CdopmynupyiiTe TeopeMy O BBIUHUCICHHH OOKOBOW IMMOBEPXHOCTH MPSMOM
IPU3MEI.

15.  Cdopmynupyiite TeopeMy O BBIYMCICHUH OOKOBOM MOBEPXHOCTH MPaBUIIBHOM
UPaMUJIBI.

16.  Hasosure mpeameTsl U3 Balled NpoQecCHOHANBHON NEATeNbHOCTH, KOTOpPbIE
UMEIOT (HOPMBI MHOTOTPaHHUKOB.

17. Kakue  MHOrOrpaHHMKM  Ha3blBalOTCA  MpaBUIbHBIMH?  Ilepeuncnure
NPaBUIHHBIE MHOTOTPAHHUKH.

18.  Ilponmomxwure onpenenenue: « lumuHap —31o...».

19. [Tponomkure onpenenenue: «KoHyc — 3T10...».

20.  IIpomomxute onpeneneHue: «YCceueHHbIH KOHYC — 3TO. .. ».

21. [Tponoskure onpenenenue: «Illap —310...».

22. Yo sBNsieTCs BBICOTOM yCEUEHHOTO KOHYyca?

23. UYto sBisieTcs OCEBBIM CEUCHHEM IIWUIMHIpPA, KOHYCa, YCEYCHHOrO KOHYCa,
mapa?

24. [Tepeunciure equHULIBI U3MEPEHUS TUIOIIA U, O0BeMa.

25. Yemy paBHO OTHOLIEHHE IUIOMIAACH TOBEPXHOCTEH MOJOOHBIX (QUIyp B
pocTpaHcTBe?

26.  Yemy paBHO OTHOIIEHUE 0OBbEMOB MOIOOHBIX (PUTYp B MPOCTpaHCTBE?

27. HazoBuTe mpenmersl u3 Bamieil npogeccuoHaNbHON AESTeNbHOCTH, KOTOPbIE

UMEIOT (POPMBI TeJ BpalllCHHS.

KoHTpoJnLHas padora

Oo0s3aTebHAsA YaCTh
Ilpu pewienuu 3a0anuit 1-4 3anumiume npasuibHvlil omeem u3 Yemaulpex npeoioHceHHbIX.
1. (1 OGamn) B xakux eguHUIAX W3MEpSeTcs IUIOMAAh IOBEPXHOCTH
MHOTOTpaHHHKA?
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A) B rpanycax; b) B meTpax; B) B kBampaTHbIX MeTpax; [') B AByrpaHHBIX Ipaaycax.

2. (1 6amn) [Tnomank 60KOBOW MOBEPXHOCTH MPU3MBI BRIUUCISIETCS TT0 popmyrie:

A) S= S50K + SOCH; B) S60K = POCH -H ' B) S= S6o;< + ZSOCH; ) S6OK = ZPOCH -H .

3. (1 6amm) Yro sBisSETCS OCEBBIM CEYCHHUEM YCEUEHHOTO KOHYyca?

A) paBHOOEIPEHHBIN TPEyroiabHUK; b) paBHOOCIpEHHAS Tpaneus;

B) npsimoyronbauk; I') npsMoyroabpHas Tpanenus.

4. (1 6ann) Kakas ¢urypa moyryqaercsi Ipy BpalleHUH MPSIMOYTOJIbHOTO TPEYToJbHUKA
BOKPYT OJTHOT'O U3 CBOUX KAaTETOB?

A) xonyc; b) ycedennslii konyc; B) nupamuza; I') ycedeHHast mupamua.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJYYEeHHbLIL OMEem.

5. (2 6anna) Pebpo ocHOBaHMS MPaBUIILHOW TPEYroJIbHON MUpaMuIsl 3 M, anodema 6 M.
Hatinure momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.

6. (2 6amna) Jlmaronans Kyba paBHa /588 . Haitnure ero oonem.

7. (2 6anna) [IpssIMOYrOJBHHUK CO CTOPOHAMHU 8 CM M 3 CM BpaliaeTcsi BOKPYT OOJbIICH
croponbl. Haiinute o6bem, 1iommaam O0KOBOM U MOTHOM MOBEPXHOCTEH MOTYYEHHOTO Tea.

8. (2 Oama) BeluncanTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMeromiero Gopmy mapa
panuyca 0,5 M. B oTBeT 3anuiuTe 4Yucio, AeJeHHOE Ha 77 .

JIOmMOJTHUTEJIbHAA YACTh

Ilpu eévinonnenuu 3adanus 9 3anuwiume x00, 060cHO8aHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6anna) CrakaHUUK 7151 MOPOKEHOTO KOHUYECKOU (popMbl nMeeT riyouny 12 cm u
JuaMeTp BepxHel yactu 5 cM. Ha Hero cBepxy MOJIOKWIN J1BE JIO)KKH MOPOKEHOI'O B BUJE
nonymapuii tuameTpom 5 cm. [lepenoaHuT U MOPOKEHOE CTaKaH4YHK, €CIIU OHO pacTaet?

! d,w :
------ ~ i |
: dG(!p.\'. yacmu : { - l
I I
I S |
\, h §
ITaJI0HLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a]aHus
OtBer B b b A 27 2744 12 w; 1 Her

48 T
64
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3.10 Koopounamot u éexkmopul

Oébpa3zosamenvhvle pe3ynipomantvl, nodaexHcaujue nPogepke (InemeHmaol):

JIP6 1, PG 9, JIP6 11, JIP6 12, IPG 13.

APy 1, Py 14, APy 15, APy 16, 1Py 17, 1Py 19.
OK 02, OK 03, OK 04, OK 07.

CoNoO~wNE

Ipu pewenuu 3a0anuii 1-4 3anuuwiume npasubHLLIL OMEEM U3 UEMBIPEX NPEOSIOHCCHHBIX.
1. (1 6amn) daust Touku A(1,0,5), B(-2,0,4), C(0,-1,0), D(0,0,2). Kakue u3 HHUX JeKaT

Teopernyeckne BONPOCHI:
W3 4ero coCTOUT NPSIMOYTOJIBHASL CUCTEMA KOOPIANHAT B IIPOCTPAHCTBE?
Ecin Touka J€XUT B INIOCKOCTH XV, KaKkas KOOpJMHaTa y Hee HyJieBas?
ITpuBenuTe npuMep KOOPAUHAT TOYKU A, KOTOPas JIEKUT Ha OCH Z.
Packpolite oHsATHE «BEKTOPY.
Kaxk HailTu koopAauHaThl BeKTOpa?
Ilepeuncinre U paCKpOUTE NPaBUIIA CIIOKEHUSI BEKTOPOB.
Kakue BEKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?
Kakue BekTOpbI Ha3bIBAIOTCS NEPIEHIUKYIIPHBIMU?
YeMy paBHO CKaJIIpHOE IPOU3BEACHUE BEKTOPOB?
Kak HaiiTu BeKTOpHOE POU3BEIECHUE BEKTOPOB?
YeMy paBeH yroil Mexay BEKTOpaMu?
[TpuBenute npuMep MaTpuubl 2x2.
[IpuBeauTe mpuMep MaTpuIlsl 3%3.

KonrpoJnLHas padora

O0s13aTeJILHAA YACTh

Ha KOOpAMHATHOU npsimoid O)?
A)A4;B)B;B)C; T)D.

2. (1 ©6amm) Kakme wu3 BEKTOpOB

3’3" 3

p= (0; 0; — 2) SIBIIIFOTCS. €IUHUYHBIMUA?

-

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

3. (1 6ayn) Kakue u3 BEKTOpoOB & = (1; 2; - 3),

- -
c

=(3,6;-6), B):(Z; 4; - 6)

KOJUTHHEApHBI?

- - - -

- -
A) a, b;b) ¢, b;B) a, ¢;I') konmuHeapHbIX BEKTOPOB HET.

4. (1 6amn) dansl Touku A(2, 0, 5), B(2, 4, -2) C(-2, 6, 3). CepenuHoii, KakOro OTpe3ka

ssisiercs Touka M(0, 3, 4)?
A) AB; B) BC; B) AC;T) CB.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJIYYEeHHbLIL OMEem.

5. (2 Ganna) J{nst TaHHBIX BEKTOPOB 8 H b IIOCTPOUTH CJIEAYIOIINE BEKTOPBI:

1._
a) —Ea
0) i+2b
B) b- 33

N /5

Z:(l; 0;-1), QZ(E.Z._EJ, K:(1;1; 1),
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6. (2 Oamna) Ilpm Kakux 3HAYEHUSAX 7 BEKTOPHI ; = (4; n; 2) u E) = (1; 2; n)
HEPICHIUKYIIPHBI?
- -
7. (2 6ama) JIaHBI BEKTOpHI a = (— 6; 0; 8), b= (— 3 2 —6). Haiigure kocuHyC yriia
MEX/y BEKTOPaMH.
8. (2 Oamma) [laubl BekTOopnl a=(2;—3;4), b= (=L 4;5), c=(2;3,;7) Haiitu

KoopauHaThl BekTopa d =2a+b—3c.

JonoJHUTEeIbHAS YaCTh
Ilpu evinonnenuu 3adanusa 9 3anumume xo00, 060cHo8anue peuieHUsA U NOYYEeHHbLI
omeem.
9. (3 6amra) Maketr KIyMOBl TpPEICTAaBICH Ha KOOPAWHATHOW TUIOCKOCTH. Haiimute
IUTOINAb KIIYMOBI (4ETHIPEXYTOJIBHUKA), BEPIIHHBI KOTOPOIO HMEIOT KoopauHatsl (8; 0),

(10; 8), (2; 10), (0; 2).

7
10

[ ]
=L
=

ITAJIOHBI OTBETOB:

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

OTtBer B B A B -30 -1 | 38/7T | d=(3-11;,-8) | 68
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3.11 Dnemenmul KOmMOUHAMOPUKU, CMAMUCIMUKYU U MEOPUU 6EPOAMHOCH eIl

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
JAP6 7, 1PG 8, JIP6 14.

APy 1, IPy 2, [Py 3, JIPy 4, [Py 12, [Py 13, JIPy 14, [Py 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

TeopeTuyeckne BONPOCHI:

1. [Tponomxure omnpenenenue: «CinydaiiHoe coObiTue — 3T0...». [lpuBenure
npumep.

2. [TpuBenuTe npUMep 10CTOBEPHOTO COOBITHSI.

3. [IpuBenuTe npuMep HEBO3MOKHOTO COOBITHSL.

4. [Tpomomxute onpenenenue: «BeposSTHOCTD CITy4allHOTO COOBITUS — ATO. .. ».

5. CoopmynupyiiTe MpaBUIIO HAXOXKICHUS CII0KEHHS BEPOSITHOCTEH.

6. CdhopmynupyiiTe IpaBUIO YMHOKEHHUSI BEPOSITHOCTEH.

7. Kaxk HaiiTi cpesnee apu(pMeTH4ecKoe YUCIOBOro psiaa?

8. Kak nHaiiTu MmeanaHny 4nciaoBoro psa?

9. Kaxk Bbruncsiercs pazmax 4uciioBoro psia?

10.  Jlns gero HyXHBI Auarpammbl, rpaduku? [lepeuncianre BUABI quarpaMm.

11.  [IpuBeauTte mpuMepsl MPOSBICHHUS 3aKOHA OOJBIIMX YHCENT B IMPHPOIHBIX
SIBIICHUSX.

12.  IIpuBeauTe mpuMepsl MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX
SIBIICHUSX.

13.  UYro uzyuaer craructuka?

14.  TIlponomxute onpenenenue: «CouyeraHue — 3T0...».

15.  IIpomomxute onpenenenue: «Pa3memnienue — 370...».

16. IIponoskure onpenenenue: «llepectaHoBKU — 3TO...».

17.  IlpuBeauTe mpuMep MHOXKECTBA U3 PEATLHON JKU3HHU.

18.  IlpuBeauTe mpuMep OINEpaIluy IEPECEICHUST MHOKECTB.

19.  IlpuBeaure npumep onepanuu 0ObeAMHEHUS MHOKECTB.

20.  IIpuBenute mpuMep ONEparuy Pa3HOCTH MHOXKECTB.

21.  PackpoiiTe MOHATHUS «Tpad», «AEPEBO», IIUKID».

KoHTpoJnLHas padora

0O0s13aTeILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunvHLIL Omeem U3 Yemovlpex
npeo10IHCceHHbIX.

1. (1 6amn) KomOunaTopumka — 3TO pas3gen MaTeMaTWKH, OTBEYAlOIIMKA Ha

BOIPOCHI CKOJIBKMMHU CIIOCOOaMU MOYKHO BBIOPATh 3JIEMEHTHI ...

A) 3aJaHHOTO KOHEYHOT'0 MHOXECTBA; b) 0ECKOHEUHOT0 MHOKECTBA;

B) mo6oro MHOXkecTBa; ') MppalinoHaIbHBIX YHCEIL.

2. (1 6amn) CoemuHeHus W3 N AIEMEHTOB, OTIUYAIONIUECS IPYr OT JpPyra TOJIBKO
HOPSIKOM PAcMOI0KEHUs B HUX 3JIEMEHTOB, Ha3bIBAIOTCS:

A) nepectanoBkamu; b) coueranusmu; B) pazmemenusamu; [') komOuHAIMSIMH.

3. (1 6amn) Yucao Bcex BO3MOKHBIX pa3MeIleHUH BBIYUCIIETCS TI0 (popmyre:

A At =n(n—m);B)At =n(n—1)..(n—m+ 1);

B) A" = —" ) AT = n(n + m)

T (n-m)P

4. (1 6amn) I'pynmupoBka — 370...
A) ynopsiioueHHe eIMHUL] COBOKYITHOCTH IO MPU3HAKY;
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b) pa3zOueHre eTMHAI] COBOKYITHOCTH Ha TPYIIITHI 10 IPU3HAKY;
B) 060061menne eAMHUYHBIX (PAKTOB;
I') 06001IeHNE S TMHNYHBIX PU3HAKOB.

Ilpu svinonnenuu 3a0anuii 5-8 3anuuiume x00 peuieHUsA U NOAYYEHHbLIL Omeem.

5. (2 6amma) B cpemnem u3 2000 cagoBBIX HACOCOB, MOCTYHNUBLIUX B MPOJAXy, 6
nojaTekaT. Haiiiure BEpOSITHOCTH TOTO, YTO OAMH CIIy4alHO BBIOpAHHBIA AJIsi KOHTPOJIS
HAcoC He MOATEeKaeT?

6. (2 6amuta) CpaBHUTH BCXOXKECTh CEMsIH JIIOOBIX TPEX BHJIOB OJIHOJICTHHX IIBETOB 3a
nocneaane 3 roga. CocTaBUTh [uarpaMmy Mo HalIEHHBIM JaHHBIM. CIeNnaTh BHIBOIBL.

7. (2 6amna) 1{BeToBOAY MPEIOKUIN YKPACUTh KIIyMOY IIBETaMH, HUCIIOJIB3YS 3 BUIA.
CKOJIBKO Pa3JIMYHBIX BapHaHTOB €CTh y LIBETOBOJIA, €CJIIM €CTh BHIOOP M3 5 BUIOB pa3HOM
paccajbl?

8. (2 6amna) CKONBKUMH CIOCOOAMH MOKHO MOCATUTh 4 KYCTapHUKA B OJAUH PSI?

JonoIHUTEeILHAS YACTh

Ilpu eévinonnenuu 3adanus 9 3anuwiume x00, 0600cHO8aAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6amura) YUroObl MOCTYNMHTh B HMHCTUTYT Ha CHEIHMaIbHOCTH «Mactep camoBo-
MapKOBOTO W JaHAMA()THOrO CTPOUTENILCTBA», aOUTYpPUEHT MOJbKeH HalOpath Ha EI'D He
MeHee 70 OamioB MO KaXAOMY H3 TpEX MNPEIMETOB — MaTeMaThKa, PYCCKHM SI3bIK U
WHOCTPAHHBIN S3bIK. UTOOBI MOCTYIHUTH HA CHICIIUATBHOCTE «KoMMepIusi», Hy)KHO HaOpaTh HE
MeHee 70 0amioB MO KaXAOMY H3 TpEX MNPEIMETOB — MaTeMaThKa, PYCCKHM SI3bIK U
0O0LIECTBO3HAHHUE.

BepostHocTh TOro, uto abUTypueHT 3. MOoIy4YuT He MeHee 70 GaiioB 1Mo MaTeMaTuKe,
pasHa 0,6, mo pycckomy s3bIky — 0,8, 10 nHOCTpaHHOMY 53bIKY — 0,7 ¥ IO OOIIIECTBO3HAHUIO
-0,5.

Haiinute BeposSTHOCTH TOTO, 4TO 3. CMOXET MOCTYMUTH XOTSI OBl Ha OJHY M3 JBYX
YIIOMSIHYTBIX CIIEUaTbHOCTEH.

ITAJIOHBLI OTBETOB:

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

OtBer A A B A 0,997 — 10 24 0,408




36
3.12 Ypasnenun u nepasencmea

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmol):

JIP6 2, JIPG 3, JIPG 14.

APy 1, Py 5, [Py 6, [IPy 7, [Py 8, [Py 11, [IPy 18, [Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckne BONPOCHI:

Urto Ha3bIBaeTCs ypaBHEHUEM?
UTo 3HAYUT pelIUTh YpaBHEHUE?
Urto Takoe KOpeHb YpaBHEHUS?
YTto Ha3bIBaeTCSI HEPABEHCTBOM?
UTO 3HaYUT pElIUTh HEPABEHCTBO?
B ueM 3akirodaeTcst «MeTOa HHTEPBAIOBY?
UTto Ha3bIBaeTCS PEIICHNE CUCTEMbI YPaBHEHUIT?
YTo 3HAYUT PELIUTh CUCTEMY YPaBHEHUN?
[Tpu pemieHnn Kakux ypaBHEHUH M HEPABEHCTB, CIEIyeT 0OpaTUTh BHUMAHUE
Ha 00J1aCTh JONYCTUMbIX 3HAYEHUI?

10.  Ilepeuncnure criocOOBI pelIeHUs] YpaBHEHUIA.

11.  Ilepeuncnure criocoObl perIeHUsI CHCTEM YpaBHEHUI.

oSN~ LNE

KonrpoJnLHas padora

O0s13aTeILHAA YACTh

Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuibHLLIL OMEEM U3 YEMBIPEX NPEOOHCEHHBIX:
1. (1 6amn) Kakoe u3 uncen siBnsiercsi KOpHeM ypaBHeHus: 10gx(x+1) =1
A)-1;b)2;B) 1;1)0.
2. (1 6amn) Kakue u3 ypaBHEHHH UMEIOT O0Iee OJJHOTO KOpHS?
A) x%-6x+5=0; B) 37=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ayur) Onpenenure BU ypaBHEHUSI v —32 —X = 2.
A) nuneiinoe; b) kBanpatHoe; B) uppanuonansHoe; I') paninoHansHoe.

4. (1 6amr) OnpeennTe HANMEHBIIEE [EI0e PeIICHHe HepaBeHCTBa 5° °<1?
A)-3;b5)0;B)3;T') 4.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4eHHbLIL Omeem.
5. (2 6anna) HaiiquTe KopeHb ypaBHEHUS |X - 3| =2.

X—y=38
6. (2 6anna) Pemre cuctemy ypaBHEHUMI {ZX_SV 16
2x2 — 5X
7. (2 6anna) Pemmte HepaBeHCTBO X—3 <X

8. (2 6ama) Pemmre ypaBuenue (2x — 3)V3x? —5x —2=0.

JIOMOJTHUTEJIbLHAA YACThH
Ilpu evitnonnenuu 3ad0anusn 9 3anuuwiume xo0, 000CHOGAHUE PeUuleHUA U NOTYUEHHbLI
omeem.
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9. (3 6amna) Pemure ypaBHeHune 2 sin® x—+/3 COS(% — XJ = 0. YkaxuTe KOpHH 3TOT0

3
ypaBHEHUS, IPUHAUICIKAIINE OTPE3KY {7 34 )

9TaI0HBI OTBETOB:

Homep 1 2 3|4 5 6 7 8 9

3a1aHus

OTtBer B|AB|B|A| 15| (10;2) | (—oo; 0)U[2;3) -1:6 2757_75 8w 3
3 3 ) 3 3
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4. ®OoH/ OLEHOYHBIX CPEACTB ISl PyOe:KHOTo KOHTPo.s (o utoram 3.1 — 3.4)

Oopazosamenvhvle pe3yibmamot, nooexcauiue nposepke (3i1emenmaol):

J1P6 1, J1P6 3, IPG 4, 1P6 5, [1P6 6, IP6 9, IPG 11, PG 12, JIPG 14.

HPy 1, 1Py 6, APy 7, APy &, 1Py 9, APy 10, APy 11, APy 14, Py 15, APy 16, 1Py
17, APy 18, 1Py 19.

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

Oobs13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuini 1-4 3anuwiume npasunvHLLI oOmeem U3 uUemovlpex
NPeON0HCEHHDIX.
1. (1 6amn) ITsaTepo paboUnx BCTPETHIIMCH MPHU BBICATKE IIBETOB B KITyMOBI. CKOJIBKO

BCETO0 OBLJIO C/IETaHO PYKOMOKATHIA
A)10;b) 11; B) 5;I') 6.

2. (1 6amn) Kakue U3 uncen sBIsSIOTCS KOPHEM YpaBHEHHs COSX = 3 ?

Vg V4 V4 2r
A) XZE; b) x=§; B) X=E; I x=?.
3. (1 6ayn) Mexny KakuMu JBYMsI HATypajibHBIMU YHCIIAMU HAXOAUTCS YHCIIO V19?
A)19u20;b)2u3;B)18u19;I')3 u 4.
4. (1 6amn) Ha pucynke m3zobpaxén rpapuk ¢GyHknuu uma f (X) =a*. Haiigure
3HAYEHHE f(2).

YA

:ar"

fix)y=a"

T
-

7 o1, X
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus u NOJIY4eHHbLIL Omeem.

5. (2 6amna) Ha pucynke — cxema Jopor, CBsI3bIBAIOIIUX Tropojackue napku A, b, B, T,
I, E. Ilo kaxmoi aopore MOXXHO JABUTaThCS TOJBKO B OJHOM HAIpaBICHUH, YKa3aHHOM
crpenkoil. CKOIBKO CYIIECTBYET Pa3IMUHbBIX MyTel 13 mapka A B mapk E?

<\<\
AN

6. (2 6amna) Pemure ypaBHeHHE: 2COSX — J2=0.
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1 1
7. (2 6anna) Haiinure 3Hauenue Bepaxkenus 1) 643 — 2435 ;

2y 8/28.37 .§/22.38 .

1 8-5x 2 2X+3 4
8. (2 6amra) Pemure HepaBeHcTBa 1) (Ej >216; 2) (g) < >

JonoJiHUTeIbLHASL YaCTh
Ilpu eévinonnenuu 3ad0anusa 9 3anuuwiume x00, 000CHOGAHUE PeUleHUs U NOSIYYEeHHbLI
omeem.
9. (3 6amna) PaccrosHue oT HaOIOIATENs, HAXOAAMIETOCS Ha HEOOBIIONH BhIcOTE h
KHJIOMETPOB Haj 3eMJIEH, 10 HaOII0qaeMOl UM JIMHUH TOPU30HTA BBIYUCIIACTCS MO Gopmyse

| =v2Rh, rne R=6400 xm— pamumyc 3emimu. C Kakoli BLICOTHI TOPU3OHT BHIEH Ha
paccrosinuu 48 xkunoMerpoB? OTBET BbIpa3UTe B KUJIOMETpaXx.
9TaJI0HLI OTBETOB:

Homep | )1 5 1 31 4|5 6 7 8 9
3aJaHUudA
i 11 1) [2,2;+ )
AIlBIBIA|S8|x=x=+27K,keZ e 0,18
Orser A 2)18 | 2) [-05;,+)
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5. ®OH/I OLIEHOYHBIX CPEJCTB ISl MPOMEKYTOYHOM aTTecTalum (IK3aMeH)

Ha BpImonHeHne NUCHMEHHOW HSK3aMEHALlMOHHON pPabOTHI MO MaTeMmaruke naercs 4
acTpoHoMHUYeckuXx yaca (240 MuHyT).

DK3aMeHaIMOHHAs paboTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON M IOMOJIHUTEILHOM.

OOs3aTenbHasl 4acTh COACPKUT 3aJaHMsl MUHUMAJIbHOTO 0053aTEIbHOIO YpPOBHS,
JOTIOTHUTENIbHAS YaCTh — 00Jiee CI0KHBIC 3aJaHusl.

[Tpu BHIMOTHEHUH 3aaHUNA 00S3aTENBHON YaCTH TPEOYeTCs MPEACTABUTh XOJ PEIICHHUS
UM YyKa3aThb IIOJIyYCHHBI OTBeT. 3a MpaBWIbHOE BBINOJIHEHHE JIOOOr0 3a7aHusi U3
00s13aTeNbHOM YacTH OOYyYaroIuiics moxy4aere oauH Oamn. [Ipu BBIMONHEHWW 3aqaHUs W3
JOTIOTHUTEILHOW YacTH HEOOXOAMMO MOJIPOOHO OmucaTh XOJ pEIIeHHs U JaTh OTBET.
[TpaBrIIbHOE BBHIMOTHCHHUE 3a/IaHUN TOTIOTHUTEIHLHON YacTH OlleHuBaeTcs 3 6amiamu win 1-2
OayamMu 32 YaCTHYHOE pEIlICHHUE.

Bannibl, moxydeHHbIE 32 BCE BBIMIOJIHCHHBIC 33/I1aHUSI, CYMMUPYIOTCSL.

LlIxana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOIU cCUCeMe

Ommemxka Yucno 6annoe,
Heo0x00umoe 0 NOJIYUeHUs OMMEmKU

«3» (y008.) 6-9

10-14
«4» (xopowio) (e MeHee 00H020 3a0aHus
U3 OONOJHUMENbHOU YaCm)

bonee 14
«5» (omauuno) (He meHee 08YX 3a0anull
U3 OONOJHUMENbHOU YaCcmi)

Oopa3zoeamenvhble pe3yibmamol, nooaexcaujue npogepke (3,1emMeHml):
JAPo6 1, AP6 2, 1P6 3, JIP6 4, /1P6 5, 1P6 6, AP6 7, APG 8, JIP6 9, JIP6 10, PG 11,
JIP6 12, 1P6 13, JIP6 14.
IPy 1, APy 2, APy 3, APy 4, APy 5, APy 6, Py 7, APy 8, APy 9, APy 10, 1Py 11,
[Py 12, 1Py 13, 1Py 14, APy 15, APy 16, APy 17, [Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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3K3ameuauuouubte 3A0aHUA RO MameMamuKe

O0s13aTeJILHAA YACTh

IIpu BoInoIHeHnM 3a1aHuid 1-12 3anuIuMTe X0/ pellleHUus 1 MOJyYeHHbI 0TBeT.

1. (1 6ann) Beraucnure: ZSin(zJ-l-ZCOS[Zj.
6 3
2. (1 6ann) Ha pucyHKEe >XUPHBIMH TOYKAMU TIOKAa3aHO CYTOYHOE KOJHYECTBO
OCaJIKOB, BhIMaAaBmMX B Onucre ¢ 7 mo 18 pexadbps 2001 roma. Ilo ropusonTanmm
YKa3bIBaIOTCA 4YHUCJIAa MeECsla, MO BEPTUKAIM — KOJMYECTBO OCAJIKOB, BBINABIIUX B

COOTBETCTBYIOIIMI JI€Hb, B MWIUMeTpax. i1 HarjasgHOCTH >KUPHBbIE TOYKH HAa PHUCYHKE
coemuHEHBbl JinHUEH. OmpenenuTe N0 PHUCYHKY, CKOJIBKO JHEW BeIMagano Oomee 2
MUJUTUMETPOB OCaJKOB?

=K
45
40

35 IIIlI|II III'|II
30

P "ll Ill
2 fo
. I /

10

4 I VAR
op —1 RV,

7 a =] 16 11 12 13 14 15 1s 17 18

3. (1 6ann) Mobunbublit Tenedon cromn 16000 pybreit. Yepe3 HekOTOpoe Bpemst
IIeHy Ha 3Ty Mojienb cHu3mm 10 15200 py6seii. Ha ckoibko Mpo1eHTOB ObliIa CHUYKEHA
neHa?

4. (I 6ann) Ha tapenke 16 nupoxxkoB: 7 ¢ peIOOii, 5 ¢ BapeHbeM U 4 ¢ BULITHEH.
Ons nayran BeiOupaeT ouH nuposxoK. Haiinure BEpOsSATHOCTH TOTO, YTO OH OKAXETCSI C
BUIITHEH.

5. (1 6ann) Haiinute 3HadeHue Beipaxenus 10g,2 + log, 32

6. (1 6ann) Haiimure KopeHb ypaBHeHUs v 1 —6X =7.

7. (I 6ann) Pemmre mepaBercto 2°° > 64. B 0OTBET 3amMIINTe HAHMEHbIICE
HOJIOKHUTETBHOE YUCIIO.

8 (1 6ann) Haiinute KOpeHb ypaBHEHUS x+2 1

| perb P -2 4

9. (I  6ann) Haiigute mnpousBoanHyw  ¢GyHkiumu B Touke X =0:
y :%x4 —6x% +7x—1.

10. (1 6ann) LIBeTHuK, 0OpMIIEHHBIN IO HHANBUAYAIBHOMY 3aKa3y, UMeeT (popmy

mwMHapa. Beicota nBetHwka 35 cM, auameTp ocHoBaHusi 20 cM. CKOJBKO 3emiu
HEOOXOAMMO TPHUBECTH, YTOOBI IBETHUK OBLT 3allOJTHEH MOJIHOCTHIO. B oTBeT 3ammmmre
YHCIIO, IeJICHHOE Ha TT.

11. (1 6ann) Haitoute muiomanb GUTypsl, M300paKEHHON HAa PUCYHKE
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1

f

1am

12. (I 6ann) Teno mBixercs mo 3akony S(t)=3t*+5t () Haiizute ckopocTs Tea depes
lc mocne Havana IBUKEHUS.
JlonoJIHUTeIbHAS YaCTh

Ilpu évinonnenuu 3a0anuii 13-16 3anumiume x00 peuwienus u noJay4eHHblil omeem

13. (3 6anna) BerluucauTe IUIOMAABL 3€MIIM, OTBEACHHOIO IOJ KIyMOY, MEPUMETP
KOTOPOT'O OTPaHWYHMBAIOT JIUHUH Y = x> -2x-2 u y = —x2 + 2. Boinonure yeprex. OTBET
JaiiTe B KBQAPATHBIX METpax.

14. (3 6anna) Pemute ypaBHEHHE sin> x—2sinX =0. B oTBeT 3amMmIITe KOMHIECTRO
peLICHUH, TPUHAISKAIINX TPOMEXKYTKY [0; 47T.]

15. (3 6anna) Haligute 00beM MHOTOTpaHHHKA, M300paKEHHOTO HAa PUCYHKE (BCE
JIBYTPAHHBIC YTIIBI PSMEIE).

! 1

S

)

N

16. (3 6anna) TepBbiii camoBO BhICaKUBAET 126 CaKeHIIEB HA 5 4acoB ObICTpee, YeM
BTOpOil. CKOJIBKO Ca)XXCHIIEB 3a Yac BHICAKUBAET MEPBBIA CaJl0BOJI, €CIU U3BECTHO, YTO OH 3a
4ac MOJKET BBICAJIUTh Ha 5 CAKEHIIEB O0JIbIIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep 1123 4 |56 |7 8 |9 10 11 11213 |14 | 15| 16
3alaHusA

OtBer 213|5/025/6|—-7|1|-10|7 350015119 |5 | 6 |13
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