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

JucuunJanHapHbIe (HDEHMCTHLIC) pPe3yJbTAThl 0OTPAKAIOT.

- BJ'Ia,I[eHI/Ie MCTOAaMHM [OKas3aTcCJIbCTB, aJropuTMaMud pEIICHHA 3aJdad, YMCEHHUC
(bOpMy.]'II/IpOBaTB OIpC€aAcCICHUs, aKCHOMbl MW TCOPEMBI, IPUMCHATE HX, M[IPOBOAUTH
JOKa3aTCIbHBIC pAaCCYKACHUA B XO0AC PCHICHUSA 3a1a4;

— 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 onepupoBaTh NOHATUAMU: (DYHKIMS, HETIPEpbIBHAS (YHKIIUS, IPOU3BOIHAS,
NepBOOOpa3Hasi, ONPE/ICICHHBI HHTErpall; YMCHHE HAXOJUTh IPOU3BOIHBIC AIIEMEHTAPHBIX
(GYHKIMH, WCHONB3YS CIPABOYHBIC MATEPUANBI; HCCICIOBATH B MPOCTEHINMX CITydasx
(GYHKIIMM HA MOHOTOHHOCTH, HAaXOJUTh HAaWOOJBIINEC W HAMMCHbBINNE 3HAUCHUS (YHKIIHIA,
CTPOUTH T'paUKH MHOTOYICHOB C HMCIOJIB30BAaHUEM aIapara MaTeMaTHYeCKOro aHalln3a;
NPUMCHSTh TPOU3BOJHYIO TIPU PEIICHWW 33a7ad Ha JBHKCHHE, pEIIaTh IPAKTHKO-
OpUEHTUPOBAHHBIC 33]]a4M HAa HaWOOJBIINE M HAUMEHBIIINE 3HAYCHHMSI, HA HAXOXKICHHUE TTyTH,
CKOpPOCTH M YCKOPCHHS;

— VYMeEHue OnepupoBaTh TOHATHSAMH: pallMOHAIbHAS (QYHKIUS, ITOKa3aTelIbHAs
¢GyHKkuus, creneHHas (QyHKOWsA, JorapudmMuueckas (QYHKIHS, TPUTOHOMETPUYECKUE
dbyHkuy, oOpatHble (GYHKIUH; YMEHHE CTPOUTH TpaduKu H3YyYEHHBIX (QYHKIUH,
UCIIOJIb30BaTh TpaUKH MPH M3y4SHUH MPOIIECCOB U 3aBHCUMOCTCH, MPH PEIICHUN 33]a4 W3
JIPYTHX Y4eOHBIX TPEIMETOB W 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, 33/Ja4yd U3 00IacTH
yIpaBieHUs] JUYHBIMH U CEeMEHHBIMU (PMHAHCAMH); COCTaBISATH BBIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA W WX CHUCTEMBI MO YCJIOBHUIO 3aJayH, HCCIEAOBATh MOJNYYEHHOE pEIleHHuEe 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
quarpaMmax, Tpapukax, OTPaKAOIIYI0 CBOWCTBA PEATBHBIX TIPOIECCOB M SIBIICHUH;
MPEJICTaBISITh HHPOPMAIUIO C TIOMOIIBIO TAaOIUI] ¥ JUarpamMmm; UCCIIeIOBaTh CTATUCTUYECKUE
JaHHBIC, B TOM YHCIIE C TPUMEHEHHEM IrpauuecKux METOIOB U DIIEKTPOHHBIX CPEJICTB;

— VYMeHHe omnepupoBaTh MOHATHSIMH: CIyY4alHBIM ONBIT M ClIyd4ailHOe COOBITHE,
BEPOATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTh C HMCIOJIH30BAHUEM
rpadguuecKkux METOJIOB; MPUMEHATh (OPMYIBI CIOKEHUS M YMHOXXEHHUS BEpOSITHOCTEH,
KOMOWHATOPHBIE (GaKThl U (HOPMYITBI TIPH PEIICHUH 33]1a4; OICHHBATh BEPOSTHOCTH PEATTHHBIX
COOBITHIA; 3HAKOMCTBO CO CJIy4YailHBIMH BEJIMYWHAMH; YMCHHE MPHBOJIUTH IMPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBITUX YUCEI B TPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;



— VYMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBIA YIoJI, CKPEIIMBAIOLIMECS IpSAMBIE, MApaUIEIbHOCTh U MEPHEHAUKYIIPHOCTh
IPSMBIX U INIOCKOCTEH, YroJI MEXIY HPSIMBIMHU, YTOJI MEXIY MPSAMOU U IJIOCKOCTBIO, YIOJ
MEXY INIOCKOCTSMHU, PAaCCTOSHHE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY IpPSIMBIMHU,
paccTosiHue MEXIy INIOCKOCTSAMM; YMEHHE MCIOIb30BaTh IPU PEIICHUU 3aad HW3Y4YCHHbIE
(bakThl M TeopeMbl IMJAHUMETPUH; YMEHHE OLEHHBATh Pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
MUDA;

— YMeHue onepupoBaTh MOHATUAMHU: MHOTOIPAaHHHK, CEYCHHE MHOTOTPAaHHUKA, KYyO,
napajieNienune], Ipu3Ma, nupamuna, Gurypa u MoBepXHOCTb BpAIIEHUS, [HIUHIP, 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, IpSMOYIrOJIbHOIO Mapajuleienunesia, NupaMuabl, IPU3Mbl, [UINHIPA, KOHYCA,
11apa; yMeHHe U300pakxaTb MHOIOI'PAaHHUKH M IIOBEPXHOCTH BPAILEHUS, UX CEUEHUS OT PYKH,
C IIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M IEKTPOHHBIX CPEACTB; YMEHHE PacIO3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABAThH PAaBUIIbHBIE MHOTOTPAaHHUKHY;

— YMeH#e onepupoBaTh MOHATHSMU: IBUKCHHE B IPOCTPAHCTBE, MOI0OHBIE (PUTYPHI B
IPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOIICHUE IUIOMIAZICH MOBEPXHOCTEH M 00BEMOB MOJAOOHBIX
¢buryp npu perieHuu 3aay;

— YMeHHe BBIUUCIIATH I€OMETPUYECKHE BEJIWYHMHBI (JUIMHA, Yroj, IUIOIIAb, 00BEM,
IUIOIA/b TOBEPXHOCTH), UCHIOJIb3Ys U3yUEHHbIE (OPMYJIbI U METOMBI;

— YMeHue oneprupoBaTh NOHATHAMU: IPIMOYTOJIbHAs CUCTEMA KOOPAUHAT, KOOPJAUHATBI
TOYKH, BEKTOp, KOOPAMHATBHl BEKTOpA, CKAISIPHOE NPOU3BEACHUE, YIOJl MEXIY BEKTOPaMU,
CyMMa BEKTOpPOB, IIPOM3BEICHHUE BEKTOpAa HA YHUCIIO; HAXOJUTh C IMOMOULIBIO H3YYEHHBIX
(bopMyJ1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMs TOUKaMHU;

— VYMeHue BbIOMpPATH TOAXOASIIMN M3YUYEHHBIH METON JUIsl pEIIeHUs 3a]adH,
pacno3HaBaThb MaTeMaTH4eckue (akThl W MaTeMAaTUYECKUE MOJEIM B TPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX, B HMCKYCCTBE; YMEHHE NPUBOJUTH MPUMEPHl MATEMATUYECKUX
OTKPBITUMA POCCUICKON U MUPOBON MaTeMaTHUYECKOU HAYKH.

— YMeHue onepupoBarh IMOHATHSAMH: ONPENCIIEHUE, aKCUOMa, TEOPEMa, CIEICTBUE,
CBOWCTBO,  TNPU3HAK, JIOKA3aTEeNbCTBO,  PABHOCWIbHbIE  (DOPMYIMPOBKH;  YMEHHE
dopmMynupoBaTh OOpaTHOE W NPOTHBOINOJOXKHOE YTBEPXkAECHUE, NMPUBOJUTH IMPUMEPHl U
KOHTPIIPUMEPBI,  HCMOJb30BaTh  METOJ  MaTeMaTHMYeCcKOd  MHAYKIHMH;  MPOBOJUTH
JIOKa3aTelIbHbIE PACCYXKACHUSA IPHU PELICHUM 3a7ad, OLCHUBATh JIOTHYECKYIO IPABUIBHOCTH
pacCyXIeHHUI;

— VYMeHue onepupoBarh MOHATHUSAMH: MHOXKECTBO, IOJMHOKECTBO, OINEpAallUU HaJ
MHO’KECTBAMH; YMEHME MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONUCAHUS
peabHBIX MPOLECCOB U SIBICHUH, U MPU pPelIeHUH 3a]ad, B TOM YHCIIE U3 JPYTUX Y4eOHBIX
IIPEIMETOB;

— YMeHHe omnepupoBaTh MOHATUSAMH: rpad, CBA3HBIM rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh M OINHUCHIBaTh Tpadbl pa3lIuyHBIMU CIIOCOOAMM; MCHOIb30BATh
rpadsl Ipu pereHuy 3aaay;

— VYMmenue cBoOOJHO ONEpUPOBATH MOHATHSAMHU: COYETaHHME, IEPECTaHOBKA, YHUCIIO
COUYETaHMM, YHCIO MepecTaHOBOK; OMHOM HpI0TOHA; ymMeHHEe NMPUMEHSTh KOMOMHATOPHBIE
(bakThl U paccyXJIeHUs JJis peleHus 3a1ay;



— YMeHue onepupoBaTh MOHATHAMH: HATypaJbHOE YHUCIIO, LIEJI0€ YHUCIIO, OCTaTOK IO
MOJYJIIO, pallMOHAJIbHOE YHMCIIO, UPPALIMOHAIBHOE YHUCII0, MHOXKECTBA HAaTypalbHbBIX, LIEJIbIX,
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 ONEepUpOBAaTh MOHIATUAMU: CTENIEHb C 1IEJIbIM [TOKa3aTeaeM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENEHb C PallMOHAIbHBIM I10KA3aTeNeM, CTEIEHb C JIEHCTBUTEIbHBIM
(BeiecTBEHHBIM) TIOKA3aTeNeM, Jiorapudm ymcia, CHHYC, KOCUHYC U TaHT€HC TPOU3BOJIBHOTO
qHCIIa;

— YMeHue onepupoBaTh MOHATUSMH: TOXKJIECTBO, TOXJIECTBEHHOE INPEoOpa3oBaHHE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHUI M HEPaBEHCTB, PaBHOCUJIBHOCTb YPaBHEHUI,
HEPaBEHCTB U CHCTEM, pAlMOHAJIbHbIE, HPPALMOHAJIbHbBIC, IOKa3aTelbHbIC, CTEIEHHBIE,
Jorapu(pMUUEcKue, TPUTOHOMETPUUYECKHE YpPaBHEHHs, HEPABEHCTBA M CHUCTEMbI; yMEHHE
pelaTh ypaBHEHHs, HEPaBEHCTBA M CHUCTEMBI C IOMOUIbIO Pa3IMYHBIX IPUEMOB; peLIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM; IPUMEHSTh YPaBHEHUSI, HEPABEHCTBA, UX
CHCTEMBI JIJISl PEIIeHUs] MaTeMaTHYEeCKUX 3a/ad M 3a/1a4 U3 Pa3IMYHBIX 00JacTell HayKu |
pEATIbHOM )KU3HU;

— YMenne cBOOOTHO ONEPHUPOBATH MOHATUAMU: Tpaduk GyHKIHMU, oOpaTHAs (YHKIUS,
KOMIO3ULUS (PyHKIMH, TuHEeHHas QyHKIUS, KBaJpaTuyHas (PYHKLUs, CTeleHHas QyHKIMS ¢
LEeJBIM [O0Ka3aTesieM, TPUTOHOMETpUYEeCcKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKLIMHM, TOKa3zaTelbHas M Jorapupmuueckas (QYHKUMU; YMEHHME CTPOMTh TIpaduKu
GbyHKIMI, BBITOTHATH IpeoOpa3zoBaHus TpaduKoB (HYHKIUI;

YMEHHUE HCHOJb30BaTh rpaduku (GYHKUUH Uil U3Y4YEHHUS MPOLECCOB U 3aBUCHUMOCTEH
IpU pEIICHUU 3a7ad U3 APYTUX Y4eOHbIX NPEIMETOB U U3 PEalbHOM KU3HHU; BBIpaXKaThb
(dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

yMEHHE CBOOOJHO ONEpUPOBATH MOHATUSAMHU: YETHOCTh (DYHKUMH, MNEPUOJUYHOCTD
(GYHKIIMM, OrPaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTb (YHKIUH, SKCTPEMyM (YHKIUH,
HauOoJplllee W HauMEHblee 3HaueHHs (QYHKLIHMUM Ha MPOMEXKYTKE; YMEHUE HpPOBOIUTH
uccienoBaHue QyHKINH;

YMEHHUE HCIOJIb30BaTh CBOMCTBAa M rpaduku (yHKIMA [UIs pelieHus ypaBHEHU,
HEpaBEHCTB U 33/1a4 ¢ IapaMeTpamH; “300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

— YMeHnue cBoOOIHO ONepupOBaTh MOHATUSAMU: MOCIEA0BATENbHOCTD, apupMeTryecKas
nporpeccusi, TeoMeTpudeckass mporpeccusi, OeCKOHEYHO yObIBarollasi TreoMeTpudecKas
Iporpeccusi; yMEHHE 3aJaBaTh IIOCJIEJOBATEIbHOCTH, B TOM UHCJIE€ C IIOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

— YMeHue onepupoBaTh MOHSATHSAMH: HENPEPHIBHOCTh (YHKIIMU, aCUMITOTHI Tpaduka
(byHKLMY, TIepBas U BTOpas NPOU3BOIHAS (PYHKIIMH, TEOMETPUUYECKUN U PU3NUECKUI CMBICIT
IPOM3BOJIHON, TepBOOOpa3Hasi, ONpeNeNeHHBIH HHTErpayl; yMEHHE HAXOAWTh AaCHUMITOTHI
rpaduka GyHKIMH; YMEHUE BBIUUCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U
KOMIO3UIMHN (QYHKINNA, HAXOAUTh YpaBHEHUE KacaTelbHOH K TpaduKy QyHKINH;

YMEHHE HCII0JIb30BATh MPOU3BOJIHYIO JUISl MCCIeAOBaHUA (QYHKIUH, IS HAXOXKICHUS
HAWIY4YIlero pelieHus B MPHUKIAJHBIX, B TOM UHCJIE COLUAIbHO-3KOHOMHUYECKUX U
buznyecKkux 3agavax, Uid OIpeneseHUs] CKOPOCTH W YCKOPEHHUS; HaXOAWUTh IUIOIMAIN M



o0beMbl (GUTYp C TIOMOUIbIO HWHTErpaja; MPUBOIUTH HPUMEPHl MaTEMaTHYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

— VYMeHHe oOnepupoBaTh IOHATUSAMHU: KOMIUIEKCHOE YHCIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE 4YHClIa, MOJYyJdb M AapryMEHT KOMIUIEKCHOTO 4Hciaa, (opMa 3amucu
KOMIUIEKCHBIX 4Hcell (reoMeTpHuecKasi, TPUIOHOMETpUYecKas M ainredpamdeckas); yMeThb
IPOU3BOUTH ApU(PMETHUYECKUE AEHCTBUSA C KOMILJIEKCHBIMHM YUCIIAMH; IPUBOJUTH PUMEPHI
MCII0JIb30BaHUsI KOMIUIEKCHBIX YHUCEIT;

— YMeHue cBoOOJHO ONEpUpPOBATh MOHATHUSMHU: CpelHEe apuPMeTHYecKoe, MEIHaHa,
HauOoJbIlIee U HaUMEHBIIEE 3HAYEHUS, pa3Max, JUCIEpPCUs, CTaHJApPTHOE OTKJIOHEHUE JUIS
ONMCAHUS YHCJIOBBIX JaHHbBIX; YMEHHUE MCCIEA0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM UYHUCIIE C
IPUMEHEHHEM IpaUuecKUX METOAOB U 3JIEKTPOHHBIX CPEACTB; rpaduuecku HcciaeroBaTh
COBMECTHbIE HAa0JIIOJICHHS C IIOMOLIBIO IUarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

— YMeHne HaX0uTh BEPOSITHOCTU COOBITUI C MCIIOIb30BaHUEM I'pa)MueCKUX METOJIOB;
OPUMEHSATH JJIs PEeUIeHus 3aa4 (GOpMYIIbI CIIOKEHUSI U YMHOKEHHs BEpPOSITHOCTEH, popmyiry
MIOJTHOM BEeposATHOCTH, (opmyiny bepHysm, komOuHaTopHbIE (HaKkThl U HOPMYIIBI; OLEHUBATH
BEPOSITHOCTH PEAbHBIX COOBITHI, YMEHHE ONEPUPOBATh MOHATHAMU: CIIydaifHasl BEJIWYHHA,
pacIpezielieHue BEpOSATHOCTEH, MaTeMaTHYeCKOE OXKHUJAAHUE, AUCHEpCUss U CTaHIAPTHOE
OTKJIOHEHHUE CITyJailHON BENWYHMHBI, (YHKIUU PACHPEICICHHUS M TUIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOIO M HOPMAJIBHOIO paclpeseleHuid; yMEHHe HCIOoJb30BaTh CBOMCTBa
U3YyUYEHHBIX pacHpeieseHUH JUIsl PEeLIeHUs 3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIbIINX
qucesl, METOJbl BBIOOPOYHBIX MCCIEJOBAHUMN; YMEHUE NPUBOAMUTH IMPUMEPHI IMPOSBICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

— VYMeHue CBOOOJHO OIEPUPOBATh TMOHATHSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHM YroJ, JIBYIPAHHBIA YIroJl, TPEXI'PAaHHBIA YyroJ,
NEpeCEeKaloIInecs], MapajljielbHble M  CKPEIIMBAIOLIMECS MpsMble, NapajjIeIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YToa MEXy MPSMBIMH, YTOJ MEXY NPIMO U
IUIOCKOCTBIO, YrOoJl MEXJy IUIOCKOCTSMHU; YMEHHE MHCIIONb30BaTh IPH PEUIeHUM 3aaady
u3ydeHHble (aKThl U TEOpPEMbl IUIAHUMETPHH; YMEHHUE OLIEHUBAaTh pa3Mepbl OOBEKTOB B
OKpYXXaloIlleM MHUpPE; YMEHHE OIEpUPOBaTh IOHATUSAMHU: MHOTOIDAHHUK, CEUEHUE
MHOT'OT'paHHMKA, MPAaBUJIbHBIII MHOTOTPAaHHUK, NMpHU3Ma, MUpaMuaa, GUrypa v MOBEpXHOCTb
BpallleHHs, WIUHIP, KOHYC, IIap, cdepa, pa3BepTka IMOBEPXHOCTH, CEUECHUs KOHYyca MU
LWINHApPA, NapajljelbHble OCH WIM OCHOBAaHUIO, CEUYEHHUE IIapa, IIOCKOCThb, KaCaroIasics
chepbl, LWIMHApPA, KOHYCa; YMEHHUE CTPOUTh CEUEHHWE MHOTOIpaHHUKA, H300pa’kaTh
MHOTOTPaHHUKH, (PUTYypbl U TOBEPXHOCTU BPAILLEHUS, UX CEYEHHS, B TOM YHUCIIE C MIOMOILBIO
QIIEKTPOHHBIX ~ CPEJCTB; YMEHHE TPUMEHSATh CBOMCTBA T€OMETpHYECKUX  uryp,
CaMOCTOSITENIFHO (POPMYJIMPOBAThH ONPEAEICHUSI N3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3BI O
CBOWCTBaX M TpHU3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBBIBATH WJIHM ONPOBEPraTh HX;
yYMEHUE TPOBOJAUTH KiIacCUPUKanMuio (GUTYp MO pPA3IUYHBIM MPU3HAKAM, BBIIOJIHATH
HE00XO0/IMMbIE IOTIOTHUTENIbHBIE TTOCTPOCHUS;

— YMeHue cBOOOAHO OINEPUPOBATh MOHATUSAMU: IUIOMIAAL (GUIYpbI, 00beM (GUTyYpHI,
BEJIMYMHA YIJIa, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACcCTOSTHUE MEXAY NpPSIMbIMHU,
paccTosiHuE MEXIYy IUIOCKOCTSIMH, IUIOMIAaIb CQepbl, IUIOU[aAb MOBEPXHOCTH MHUPAMUIBL,
NpU3MBL, KOHYCa, HUINHIpa, 00beM KyOa, MpsAMOYTroJIbHOTO Mapajulesenuneaa, mupaMubl,
NpU3MBL, IWIMHApPA, KOHYCa, LIapa; YMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB MOIOOHBIX

¢uryp;
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— YMeHue cBOOOIHO ONEpUPOBATh MOHATHIMM: JBUKECHUE, MapajUIeIbHBIA HEepeHoc,
CUMMETpPHUS Ha TUIOCKOCTH M B IMIPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue NOA00Hs, MO100HbIE
burypsl; yMeHue pacrno3HaBaThb paBHbIE U MOJOOHBIE (UTYPBI, B TOM YHUCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKTYpe; YMEHHE HCI0JIb30BaTh T'€OMETPUYECKUE OTHOIICHUS, HAaXOIUTh
reOMEeTPUUYECKUEe BEIMYUHBI (JIMHA, Yrol, IJI0aab, 00BEM) MIPHU PELICHUH 3a/1a4 U3 JPYTrux
yueOHBIX MPEIMETOB U U3 PEATLHOM KU3HU;

— YMeHne cBOOOTHO ONMEPUPOBATH MOHATUSAMU: MPSMOYTOJbHAs CUCTEMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIAUHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEIECHNE BEKTOPA
Ha YHCJO, pa3ioKeHHWE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEACHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJl MEX/1Y BEKTOPAMU; YMEHHUE UCII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOJl JUIsl peIlIeHUss TeOMETPHUYECKHX 3aJad M 3ajady JAPYyruxX Yy4eOHBIX MPEeIMETOB;
ONEpUPOBATh MOHATUSIMHU: MaTpulla 2x2 W 3x3, oNpeneauTeslb MaTPHUILbl, TEOMETPUUYECKUI
CMBICII OIIPEIETTUTENS;

— YMeHHe MOJAENUpOoBaTh pealbHble CUTYallUM Ha S3bIKE MAaTE€MAaTHUKH; COCTaBISATH
BBIPQXKCHUS, YPABHEHMSI, HEPAaBEHCTBA U WX CHCTEMbI 110 YCIOBHIO 3aJayM, HCCIIEIOBATh
IIOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara ainreOpbl, HHTEPIPETUPOBATh
MOJIyUYEHHBIH pEe3ysbTaT; CTPOUTh MAaTEMaTHYECKHE MOJEIHM C IOMOIIBI0O I'€OMETPUUYECKUX
NOHSATUM W BEJIMYMH, pellaTh CBS3aHHbIE C HUMH MPAKTUYECKUE 3a/]ayd; COCTaBJIATh
BEPOSITHOCTHYIO MOJICNIb U MHTEPIIPETUPOBATH MOTYYEHHBIN pe3yibTaT; pellaTh NPUKIaJIHbIC
3a/layd CPeJCTBAMHM MAaTEMAaTHYECKOr0 aHalli3a, B TOM YHCJI€ COLMAIbHO-3KOHOMUYECKOIO U
buznyecKoro xapaxkrepa;

— VYwMeHue BbIOMpATh MNOAXOASIIMNA METOA JJIsi peHIeHHs 3aJadyd; IOHWMaHue
3HAYUMOCTH MATEMAaTHKH B U3YYEHUU MPUPOJTHBIX M OOIIECTBEHHBIX MPOIECCOB U SIBICHUN;
YMEHME PacllO3HaBATh IPOSBICHUE 3aKOHOB MAaTEMATHKH B HUCKYCCTBE, YMEHHE MPHUBOJUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOM MATEMATHYECKOW HAYKH.

OK 01. BeiObupath cnocoObl pemieHusi 3agad Hpo¢decCHOHAIbHOW NEATENbHOCTH
NPUMEHHUTEIBHO K Pa3IMUHBIM KOHTEKCTAM

OK 02. Hcrnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIW3a M MHTEPIpPETAluU
uHpopMaln, U HHPOPMAIIMOHHBIE TEXHOJIOTHH JJIsl BBIMOJIHEHUS 3ajja4u MpodecCHOHATbHON
JESATEIIBHOCTH

OK 03. IlnanupoBaTh M peanu30BbIBaTh COOCTBEHHOE NPO(ECCHOHATIBHOE U
JMYHOCTHOE pa3BUTHE, NPEINPUHUMATENBCKYIO AESITENbHOCTh B MpodeccnoHanbHOl cdepe,
MCIIOJIb30BaTh 3HAaHUS N0 (PHHAHCOBOW IPaMOTHOCTH B PA3JIMYHbBIX KU3HEHHBIX CUTYaIUIX

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

OK 05. OcymiecTBasATh YCTHYIO U MHCBMEHHYI0 KOMMYHHKAIIMIO HA TOCY1apCTBEHHOM
s3bike Poccuiickoit ®enepannu ¢ y4eToM OCOOCHHOCTEH COLMAIBHOTO M KYJIBTYpHOTO
KOHTEKCTa

OK 06. IIposBiaATh TIpakJaHCKO-MATPUOTUUYECKYIO TO3MIMIO, JEMOHCTPUPOBATH
OCO3HAHHOE TOBE/IEHWE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYETOBEYECKHUX LIEHHOCTEW, B TOM
YHUClie C YYEeTOM TapMOHM3AallMM MEKHAIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTaHAAPThl AaHTUKOPPYIIIMOHHOTO TTOBEIEHUS

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKPYXAIOIIEH Cpelbl, pecypcocOepereHuIo,
NPUMEHSTh 3HaHUS 00 W3MEHEHMM KJIMMAara, MPHHLMIBI OEpexIMBOrOo MPOU3BOJACTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALIUAX



2. DoHJ OLIEHOYHBIX CpeaACTB AJHA BXOAHOI'0 KOHTPOJIA

Bx0/1HO#1 KOHTPOJIL COCTOUT U3 3a/IaHUM, YACTUYHO B3STHIX 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 Oajll; MpaBUJIBHOE BBIMIOJIHEHUE 33/JaHUN JIOMOJHUTENHLHOM YacTH OlLleHuBaeTcs 3
Oaytamu uiy 1-2 Gannamu 3a YaCTUYHOE PELICHHUE.

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

Ilkana nepesooa 6an106 8 OMMemKu nO NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0xo0umoe 0114 nOJIyUeHUs OMmMeEenmKu
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oobpazoeamenvuvle pe3yromamel, noodaexcauiue npogepke (31emMenmot):

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

3adanusn 6x00H020 KOHMPOA

0O0s3aTeILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwume npasunbHBLL OmMeEem U3 UYemblpex
nPedIoNHCEHHBIX.

1. (1 6amn) Packpoiite popMyity COKpaieHHOTO YMHOXEHUS a?—b?:
A) a% —2ab+b?; B) (a—b)a+b); B) a®+2ab-b?;T) (a—b)a—b).

2. (1 6ann) [Inomaap TpeyrodpHUKA BEIYUCTSETCS IO hopMyIie:

A) S=a-b;b) S=a7h;B) S=2a-b;I) s:aT'b,

5
3. (1 6am) Kakoe U3 ciaenyronux Yuce 3aKII0YeHO MEX/y YHCIaMH 7 U 18 ?

A)0,4; 5)0,5; B)0,6: T) 0,7.
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4. (1 6amn) Jlans rpaduku pyakumii. Kakas ¢gopmyna coorBeTcTBYeT rpaduky 3):

1) N 2) | 3)

o[ 1| o[ 1 ’ o[ 1

A) YZ%X—G;E) y=x%—8x+11; B) y:—g;r) y=X+5.
X

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuieHuA U NOAYYEHHBLIL OMmeem.

5. (2 6amra) Beruucnure %+ 1—51 .

6. (2 Oamna) Pemmute ypaBHEHHE x?> —7x+10=0. Eciu ypaBHEHHE HMeeT Ooiiee
OJHOTO KOPHSI, B OTBET 3alIMIINTE MEHbIINN U3 KOPHEH.

7. (2 Gamna) Ilnomans 3eMenb KPECThIHCKOTO XO3SCTBA, OTBEICHHAs IMOJ MOCAAKY
KYCTapHUKOB M IIBETHUKOB, COCTaBJIsIeT 24 ra W paclpelieicHa MEXIy HHUMH B OTHOIICHUU
5:3. CKOJIBKO reKTapOB 3aHUMAIOT 1IBETHUKHN?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD nenmut ero cropony AD Ha oTpe3ku
AH=2 u HD=32. unaronans mnapamnenorpamma BD pasua 40. Haiinure miomanp
napajuresiorpaMma.

JlonmoJHHUTENbHANA YACTh

Ilpu evinonnenuu 3adanusn 9 3anumume xo00, 060cHo8anue peuwieHUs U NOYYEeHHbLI
omeem.

9. (3 6anna) Pr16070B MPOMIIBLT HA JIOAKE OT MPUCTAaHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYCHUIO PEKH, 3aTeM OpOCHJI SKOph, 2 Yaca JOBWI PbIOy M BEpHYJICS oOpaTHO yepe3 5
YacoB OT Hayana myremiecTBus. Ha kakoe paccTossHME OT TPHUCTaHU OH OTIUIBLL, €CIU
CKOPOCTh TCUEHUS PEKH paBHA 2 KM/4, & COOCTBEHHAsI CKOPOCTh JIOJKH 6 KM/4?

ITAJIOHBI OTBETOB:

Homep
3aJaHus

OtBer b b B A 2,7 2 9 816 8
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3. @OH/1 OLIEHOYHBIX CPEACTB /ISl TEKYLero KOHTPOJIsI

Texymuid KOHTPOJIb NMPOBOJATCS BO BpeMs ayJUTOPHBIX 3aHATHM IO MaTeMAaTHKE 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.

Teopernueckas 4acTh NPOXOIUT B OPME YCTHBIX OTBETOB: 00YYaIOLINECS BBITATUBAIOT
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 éepnvix omeemos Ha meopemuueckue 60NPOCy
«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 BbInosiHeHnEe KOHTPOJIBHOW paboThl IO MaTeMaTuKe jJaercs 1 akajeMHU4yecKuil yac
(45 MuHyT).

Kontponbnass pabora coctour ux 2-Xx uactedl. B mepBoil wactu mnpennaraercs
BBINOJIHUTBG 4 331aHUs - BBIOpATh NPaBUJIBHBINA OTBET U3 YETHIPEX MpeAIokKeHHbIX. Bo BTopoii
YacTH NpEUIaraeTcsl BBINOJHUTH 5 3amaHuid - O(QOpPMUTH XOJA pElIeHHs M 3alucaTh
IIOJIyYE€HHBIA OTBET.

3a mpaBWIBHOE BBIIOJIHCHHE JTFOOOTO 33aJjaHuUs TICPBOM YacTH OOYYaIOIIHIICS MMOTyqaeT
onuH Oaita. [IpaBuiibHOE BBHINOJHEHUE 33/1aHUI BTOPON YacTH OLIEHUBaeTcs 2 OaimiaMu WiIn
1 GanyoM 3a YaCTHYHOE pEIICHHUE.

basibl, osy4eHHbIE 32 BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

Lllkana nepesooa 6an106 6 ommemku no NAMUOALTLHOU cUCIeMe

Ommemka Yucno 6annos,
Heo0X00umoe 01 noJIyueHus OmmMemKu
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15
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3.1 Ilpamele u niockocmu é npocmpancmee

Oébpa3zosamenvhvle pe3ynvmanol, HoOEHCAUUE NPOGEPKeE (ITEMEHMbL):

JIP6 1, JIPG 9, JIPG 11, JIP6 12, JIPG 14.
IIPy 1, TPy 14, JIPy 15, [IPy 16, JIPy 18, TPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

1
2.
3.
4

TeopeTnyeckue BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[Tepeunciute OCHOBHBIE (PUTYPBI B IPOCTPAHCTBE.
[Tepeunciure crocoObl 3a1aHKS INIOCKOCTH.
[Ipogomkute Teopemy: «Ecmu omHa ©3 JBYX MapajuIelbHBIX IMPSIMBIX

NEPIEHAUKYJIAPHA IIJIOCKOCTH, TO.. ..

5.

TpEThEH, 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.

Cdopmynupyiite onpenenenue TpexrpaHoro yria.

Packpoiite NOHATHE «YT'OJ MEKIY MIPSIMBIMI.

Ilepeuncinre B3aMMHOE PACIIOI0KEHHUE JIBYX NPAMBIX B IIPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCS NapaJUIEIbHBIMU B IPOCTPAHCTBE?

Kakwue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCA B IPOCTPAHCTBE?
Kakue npsiMble Ha3bIBalOTCA NEPIEHIUKYJIIPHBIMU B IIPOCTPAHCTBE?
Ilepeuncinre B3aMMHOE PACIIOI0KEHHUE MPSAMON U IJIOCKOCTH B IIPOCTPAHCTBE.
Packpoiite noHATHE «YroJl MEXKAY NPSMOM U IITIOCKOCTBIO».

Packpoiite NoHATHE «1apaJIENbHOCTD IPAMOM U IIJIOCKOCTH.
Packpoiite NoHATHE «IEPIEHANKYISIPHOCTD IPSIMON U TNIOCKOCTH.
IIepeuncinte B3aMMHOE PACIIOI0KEHHUE IBYX IUNIOCKOCTEN B IIPOCTPAHCTBE.
PackpoiiTe MOHATHE «YrOJ MEKIY MIOCKOCTAMMIY.

Packpoiite noHsATHE «I1apauIeIbHOCTD MIJIOCKOCTEN.

Packpolite noHsATHE «IEPNEHAUKYIIPHOCTD INIOCKOCTEN.

Kak HaiiTu paccTostHUE OT TOUKHU J0 IPSIMOi?

Kax naiiTu paccTosiHre MEXy MPSIMBIMU?

Kak nHaiiTu paccrositHue MKy MIOCKOCTIMU?

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

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

[Iponomxure onpenenenne: «lIpoeknus HAKIIOHHOM — 3TO. .. ».
IIepeuncinre cBOMCTBA MApaUIEIBHOIO MPOEKTUPOBAHUS.

IIpuBenuTe npuMeEpsl CAMMETPUI Ha IUIOCKOCTH B IIPUPOJIE, UCKYCCTBE,

HpI/IBC,Z[I/ITC IMPpUMCEPBI CI/IMMCTpI/Iﬁ B IPOCTPAaHCTBC B IPHUPOAC, UCKYCCTBC,

30. B ueM oTiIM4He MOHATHE «IBMKCHUE)» OT TIOHSATHS «IIOBOPOT»?



13

KourpoJnLHasi padora

O0s13aTeJILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunNbHLIIL OmMeEem U3 Yemovlpex
NPeONoHCEHHDIX.

1. (1 6amr) Pacmdpyiite kpaTkyro 3amnuck: a € 3.

A) TOuKa a MPUHAIJICKUT TIOCKOCTH [3;

b) Touka a npuHaICKUT IPSAMOH [

B) npsimast @ mpUHAISKUT TUIOCKOCTH 3

I') mpsiMast & mepecekaeT MI0CKOCTh f3.

2. (1 6amn) Ipsameie AB n C/] ckpemuBatotcs. Kakoe pacrionoxeHne UMEIOT MpsiMbIe
ACwu B/[?

A) mapannenbHblie;

b) neprienqukynspHsbie;

B) ckpemuBarorcs;

I') nepecekarorcs.

3. (1 6ay) [Mnockoct @ u B umerot 1 o6yt Touky. KakoBo ux B3aMHOE
pacnionoxenue?
A) napanienbHbl;

b) mepecekaroTcs o npsMon;

B) conanator;

I') ckpemuBaroTCs.

4. (1 6amn) Ecnu npsmMas, npoBeieHHAas HA TUIOCKOCTH Ye€pe3 OCHOBAHHME HAKJIOHHOM,
NEPIEeHUKYIIIPHA €€ IPOEKIIUH, TO OHA. ..

A) neprieHAUKYJsIpHA U CaMOI HaKJIOHHOM;

b) mapamnensHa U camoil HaKJIOHHOM;

B) ckpemuBaeTcsi ¢ HAaKJIOHHOW;

I') nepneHquKynsipHa OCHOBAHUIO HAKJIOHHOM.

Ilpu g¢vinonnenuu 3a0anuit 5-8 3anumume xo0 peuteHusA u NOJIY4eHHbLI Omeem.

5. (2 6amna) Yepes KoHIIBI OTpe3Ka AB u ero cepenuHy M mpoBeAEHbI MapasuieibHbIe
npsiMble, MEpPEeceKarolIie HEKOTOPYIO IJIOCKOCTh B Toukax Ai, Bi1 m Mi. Haiinure nnuny
oTpe3ka MM, ecnu 0Tpe30k AB He nepecekaeT MIOCKOCTh U ecinu A41=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB n A/] nomapro nepneHaukyasipabl. Haiiaure orpesok C/7,
ecau AB=5 cm, BC=13 cm, A/[=9 cMm.

7. (2 6anna) M3 TOUKM K TMJIOCKOCTH TPOBENEHBI JBE HakJIOHHbIE. Haliaute amuHbI
o0IIero MepreHAuKyNIsipa, €CIM MPOEKUUH HAKIOHHBIX OTHOCATCA Kak 2:3 M JUIMHBI
HAKJIOHHBIX paBHBI 23 ¢M # 33 CM.

8. (2 6aya) Haueptute ky0 ABC/A1B1Cy/[1. Tloctpouth TOuky K €EAB, TOYKY
M € JI/[1C, orpe3ok PE € A1B1C1.

JIOMOJHUTENLHAA YACTh

Ilpu evinonnenuu 3a0anua 9 3anuwume x00, 060cHo06aHUe PeUleHUs U NOTYYEHHbLIL
omeem.

9. (3 6amma) Otpe3ok BM mepneHIUKYISIPEH K IUIOCKOCTH TpsMoyronbHuka ABCD.
Hoxkaxwure, uto npsmas CD nepnennukynspHa K miockocta MBC.



ITAJIOHBLI OTBETOB:

14

Homep 1 2 5 6
3a]aHus
OtBer B B 7,1 15
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3.2 Koopounamul u éexmoput

Oébpa3zosamenvhvle pe3ynipomantvl, nodaexHcaujue nPogepke (InemeHmaol):

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

APy 1, Py 14, APy 15, APy 16, 1Py 17, 1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

Teopernyeckne BONPOCHI:
13 yero cocTouT NpsIMOYroJibHasi CUCTEMa KOOPAUHAT B IPOCTPAHCTBE?
Ecin Touka J€XUT B INIOCKOCTH XV, KaKkas KOOpJMHaTa y Hee HyJieBas?
[TpuBeauTe npuMep KOOPAMHAT TOUKU A, KOTOPas JIEKHUT HA OCH Z.
Packpolite oHsATHE «BEKTOPY.
Kaxk HailTu koopAauHaThl BeKTOpa?
Ilepeuncinre U paCKpOUTE NPaBUIIA CIIOKEHUSI BEKTOPOB.
Kakue BeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?
Kakune BeKTOpBI Ha3bIBAIOTCS MEPIICHIUKYISPHBIMA?
Yemy paBHO CKaJIIpHOE NPOU3BEICHHE BEKTOPOB?
10.  Kax HaifTu BEKTOpHOE MPOU3BEICHHE BEKTOPOB?
11.  UYemy paBeH yroia Mexay BeKTopamu?
12.  TlpuBeaute mpumep MATPHUIIBI 2%2.
13.  IlpuBemure mpumep MaTpuibl 3x3.

CoNOR~wWNE

KoHTpoJnHas padora

Oo0s13aTeIbHAN YACTD
Ilpu pewwenuu 3a0anuit 1-4 3anuwiume npasuibHblil OMEEN U3 YeMbIPEX NPEOI0HCEHHbIX.
1. (1 6amwn) dausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), D(0,0,2). Kakue u3 Hux Jiexar
Ha KOOpAHHATHOU npsimoit O)?
A)A4;b)B;B)C; ') D.

2. (1 6amr) Kakme w3 BexktopoB  a =(10;-1), CZ(??E)’ b=(111),

N
p= (O; 0; — 2) SIBIISIOTCS. € IMHUYHBIMU?

- - - -

A)a;b)yc;B)b;I)p.

- - -

3. (1 6ann) Kakue u3 BeKTOpoB a = (1; 2; - 3), c= (3; 6; - 6), b= (2; 4; —6)

KOJUIMHEApHBI?
- - - - - -

A)a,b;b)c, b;B)a, c;I')kommHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hansl Touku A(2, 0, 5), B(2, 4, -2) C(-2, 6, 3). Cepenunoii, Kakoro oTpe3ka
spistercs Touka M(0, 3, 4)?

A) AB; B) BC; B) AC; T') CB.

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

- -
5. (2 Gamna) JlaHbI BEKTOpHI a = (— 6; 0; 8), b= (—3; 2; —6). Haitngure ckanspHoe
MPOU3BEJIEHNE BEKTOPOB.

- -
6. (2 Oamma) [lpm Kakux 3HAYEHUSX 7 BEKTOPHI a=(4; n; 2) ua b =(1; 2; n)

HepHeHIUKYIISPHbI?
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- -
7. (2 6anna) JlaHbl BEKTOPBI @ = (— 6; 0; 8), b= (—3; 2; —6). Haiinure kocunyc yria
MEX]1y BEKTOpaMHU.

8. (2 6anna) Jlokaxkute, 4TO YeTHIPEXyronbHUK ABC/] siBNIsieTCS poMOOM, €CITH:
A(6, 7, 8), B(8, 2,6), C(4, 3, 2),D(2, 8, 4).

JlonoJHUTeIbHASA YaCTh
Ilpu eévinonnenuu 3ad0anusa 9 3anuwiume x00, 060cHo8aHUe pewieHUs U NOJTYYEHHbLI
omeem.
9. (3 6aura) Maker KJIyMOBI NpeACTaBICH Ha KOOPAWHATHOM IUIOCKOCTH. Hadmure
IUTOMIA (b KITyMOBI (4€THIPEXYTOJIbHHUKA), BEPLUIMHBI KOTOPOTO UMEIOT KoopauHartsl (8; 0),
(10; 8), (2; 10), (0; 2).

¥
101

oo
=] B
e

ITAJIOHLI OTBETOB:

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

OtBer B B A B -30 -1 =3/7 - 68
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3.3 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue QyynKyuu

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):

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

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

1.
2.

TeopeTuyecKue BONPOCHI:
UeMy paBeH yroJji B OJIMH pajdan?
B Kkakumx 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra GyHKOUsS Y= sin x

IIPUHHUMACT ITOJIOKUTCIIBHBIC 3HA4YCHUA?

3.

B kakux uYeTBepTAX TPUTOHOMETPUYECKOrOo Kpyra (QyHKuus Y =COS X

MMPUHHUMACT OTPUIATCIBbHBIC 3HAYCHUSA?

14.

15.
16.

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

Uemy paBHO TipousBeneHue tgx - ctgx ?

Yemy paBeH Sin2x ? ChopmynupyiiTe npaBuiIo BEIUUCICHHUS.

Yemy paBen €0S 2X ? ChopmynupyiiTe mpaBUiIo BHIYUCICHUS.
[lepeuucnure TpUroHOMETPUYECKUE PYHKIINH, YKAKHUTE UX TIEPUOIBI.
Yemy paBeH nepuon GyHKIuu Y = COS 4X ?

X
€My paBeH NepuoJ pyHKIUHN Y = COS 2 ?

Onpenenute o0nacth 3HaueHMs QyHKIMH Y = 3C0S 5X ?

[Tepeuncnure criocoObl pereHuss TPUTOHOMETPUYECKUX YPaBHEHUH.
Packpoiite anroput™ pemeHust OJHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHUI

NIEPBOTO MOPSIKA.

17.

Packpoiite anroput™ pemeHust OJHOPOJHBIX TPUTOHOMETPUUYECKUX YPaBHEHUHN

BTOPOTO MOPSAKA.

KoHTpoJnLHas padora

0O0s13aTeILHAA YACTh

Ilpu pewenuu 3a0anuit 1-4 3anumwume npasuibHbLL OMEEM U3 YeMblPeX NPEOI0HCEHHBIX.

1. (1 6amm) B AABC sinC = % . Kakas u3 cropon sBisiercs runotenysoit A4ABC ?

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

2. (1 6amr) Yrnom kakoit yeTBepTH siBnsieTcs yroi a=400°7?
A)LB)ILB) L T) IV,

3. (1 6amn) Kakue n3 GyHKIMIA ABISIOTCS YETHBIMA?

A) y=sinXx;B) y=cosx;B) y=tgx;I) y =ctgx.

1
4. (1 6ain) Kakue u3 uncen sBISIFOTCS KOPHEM ypaBHEHUS COS X = Y ?

T
A) x=—; b) x=
) 5 )

2

T
; By x=—; 1) X .
) 2 ) 3

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

5. (2 6ama) Berumciure: sin % +cos
. 2 : 2
6. (2 6aia) Haiigure 3HaueHne BeIpakeHHs 4 arccos el 4arcsinf ——— |.

7. (2 6anna) Jlokaxkure TOXKIECTBO: 2 Sin(% + aj + COS(7Z - oc) =COSc .

8. (2 6anna) Pemnre ypasHenue: Sin° X —4sinx+3=0.

JIOOJJTHUTEILHAA YACTh

Hpu eévinoniHeHuu 3a0anusn 9 3anuwume xob, obocHosanue peuienusa u n0lelleHHblﬁ
omeem.

9. (3 6amna) Pemmmre cuctemMy ypaBHEHUM:
X+y=m
{sin X+ siny = 2.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBer b A B b 1 2n | - | T T T
> + 2mn, (2 + 21n; > + 21'm)
ne”z ne”z
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3.4 Ilpouseoonasn pynkyuu, ee npumeHeHue

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. [TpuBeaure npumep apupmMeTHUECKON IPOTrPECCUH.

3. IIpuBenuTe npumMep reOMETPUIECKON IPOTPECCUMN.

4. [TpuBeaure npumep 6€CKOHEUHO YOBIBAIOLIEH reOMETPUYECKOM TPOrPECCHH.

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

6. PackpoiiTe reoMeTpuYecKrii CMbICT TPOU3BOIHOM.

7. IIponomxure onpenenenue: «KacaremnpHas — 3T0...».

8. Packpoiite huznyeckuii CMbICI TPOU3BOIHOM.

9. [lepeuncnure mpaBuiIa BEIYUCICHHS TPON3BOIHBIX.

10.  UYemy paBHa MpoU3BOJHAS CTEICHHON (QYHKIUH?

11.  Yemy paBHa pou3BOJHAs IPOU3BEACHUA?

12. Yemy paBHa Npou3BOJHAS YACTHOIO?

13.  Yemy paBHa nMpou3BOJHAS CIOXHOHN QyHKIIHI?

14.  CdopmynupyiiTe npu3HaK Bo3pacTaHUs GyHKIIHH.

15.  Cdopmynupyiite nmpu3HaK yObIBaHUS (PYHKIINH.

16.  CdopmynupyiiTe npu3HaK TOYKA MaKCUMyMa ()yHKIIHU.

17.  CdopmynupyiiTe mpu3HaK TOYKH MUHUMYMa (PYHKIIUH.

18.  CocraBbTe aNropuTM pelIeHUs 3ajJad Ha HAXOXKAECHUSA HaumOOJBLIET0 U
HAMMEHBIIETO 3HAYCeHUsI PYHKIIMU Ha OTpe3Ke?

19.  CocraBbTe @IrOPUTM MCCIEIOBAHUSA M TOCTPOEHUS TIpaduka (QyHKIHH C
MMOMOUIBIO TPOU3BOTHOM.

20.  Kak HaliTu BepTUKAJIBHYIO aCUMIITOTY Ipaduka GyHKIUU?

KoHTpoJnLHas padora

0O0s3aTeILHAA YACTh

IIpu pewienuu 3a0anuit 1-4 3anumwiume npasuibHbLL OMEEN U3 YeMblPeX NPEOI0HCEHHDIX.
1. (1 6amn) Yemy paBHa npou3BoAHast PYHKIHUU Y = cos? x?
A) ¥ =—-sin®x;B) y'=-2sin?x;B) y' =—cosxsinx; I') y' =2C0SX.
2. (1 6amm) ITo kakoit u3 GpopmMyI BEIYUCIAETCS TPOU3BOIHAS IPOU3BEIEHU?

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

B (4] =250 1 10 - o) 010
3. (1 6amn) Penute ypasnenue f'(x)=0, ecnu f (x)= 3x2 —6x+4. Bri6epute oTBerT.
A)1; b)-1;, B)4; I') 4.
4. (1 ©Oamn) Ha pucynke wu300pakeH rpaduK TPOU3BOAHOW (YHKIUH f(x),
onpenenenHo Ha uHTEepBane (—10;8). Haiiqute xonmmyecTBO Toduek MakcuMyma (yHKITUH
f(x) Ha otpeske [-9;6].
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A)5;B5)4;B)2;T) 3.

Ilpu evinonnenuu 3a0anuit 5-8 3anuuiume x00 pewieHUs U NOJIY4EeHHbLI OMeEem.
5. (2 Oamnma) MarepuanbHasi TOYKa JBMKETCS MPSAMOJMHEHHO MO 3aKOHY

X(t) = —4t* +6t3 —4t? + 5t -5 (rme X — paccrosiHue OT TOYKM OTCUeTa B MeTpax, { — BpeMs B

CeKyH/aX, M3MEPEHHOE ¢ Havayia aBwxkeHus). Haiigure ee ckopocth (B m/c) B MOMEHT
BpeMeHu t =3cC.

6. (2 6anna) Ha pucynke nzobpaxén rpaduk Gpynkuuu y = f (x) U KacaTelibHas K HeMy
B TOuKe ¢ aberuccoit Xo. Haitmre 3nauenne npoussoanoit Gpynkuun f(x) B Touke Xo.

YA

3

(x—2)(x+3)>0
X—8

8. (2 6amna) UccnenoBath ¢yHkimo f (X) =x3-3X un MOCTPOUTH €€ rpaduk.

7. (2 6anna) Pemnte HepaBEeHCTBO:

JlonmoJHHUTENbHANA YACTh

Ilpu évinonnenuu 3adanusa 9 3anumume xo0, 000CHOBaAHUE PeUIeHUA U NOTYYEHHbLI
omeem.

9. (3 6amma) ®dupme «CamoBoI» BBIACIAIOT YJacTOK 3eMiid Tutomiaasio 100 M.
[Tpennararor yeTslpe yyacTka pas3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuactok
ono6put gupexTop Gupmbl «CamoBOI», YUUTHIBAS, YTO HEOOXOIUMO OYJET MOCTAaBUTH 3200
110 IepUMeTpy?

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a/laHusA

OtBet B b A B 8 1,25 | (-3; 2), — 10x10
(8; +0)
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3.5 Muozozpannuku u mena epawieHus

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):

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.

7. CdopmynupyiiTe CBOWCTBO 0 JUArOHAISIX IMapauIeIeUIIeAa.

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

9. Kakas nmpusma HazbpIBaeTCs npsiMoii?

10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIHHOMN?

11.  PackpoiiTe NoHATHE «IIpaBUIIbHAS TUPAMUIAY.

12. Yo Takoe anodema nmpaBUILHON MTHPaAMHIBI?

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

14.  CdopmynupyiiTe TeopeMy O BBIUHUCICHHH OOKOBOI MOBEPXHOCTH MPSAMOI
IPU3MEI.

15.  Cdopmynupyiite TeopeMy O BBIYMCICHUH OOKOBOM MOBEPXHOCTH MPaBUIIBHOM
UPaMUJIBI.

16.  HasoBure mpeamMeTsl U3 Balied NpodecCHOHANBHON NesATeTbHOCTH, KOTOpbIE
UMEIOT (HOPMBI MHOTOTPaHHUKOB.

17. Kakue  MHOrOrpaHHMKM  Ha3blBalOTCS  npaBuibHbIMH?  [lepeuncnure
NPaBUIHHBIE MHOTOTPAHHUKH.

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

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

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

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

22. Yo sBNsieTCs BBICOTOM yCEUEHHOTO KOHYyca?

23.  UYto sBisieTcs OCEBBIM CEUYCHHWEM ITWIMHIPA, KOHYCa, YCEUYECHHOrOo KOHYCA,
mapa?

24, [lepeuncnure eAMHUIIBI U3MEPEHHUS MIIOLIAAN, O0BbEMA.

25. Yemy paBHO OTHOLICHHME IUIOMIAJCH MOBEpXHOCTEH MNOMOOHBIX (UIyp B
IIPOCTpaHCTBE?

26.  Yemy paBHO OTHOIIEHHE 00bEMOB MOJOOHBIX (DUTYp B MPOCTPAHCTBE?

27. HazoBute mpenmersl u3 Baieil npodeccHoHaIbHOU JEesTebHOCTH, KOTOphIE

UMEIOT (POPMBI TeJ BpalllCHHS.

KoHTpoJnLHas padora

0O0s3aTeILHAA YACTh

Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLIL OMEEN U3 YEMbIPEX NPEOTIOHCEHHDIX.
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1. (1 ©Oamn) B kakux enuHHWIAX UW3MEPSAETCS IUIOMIAAb IOBEPXHOCTH
MHOTOTpaHHHKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; [') B ABYyrpaHHBIX Ipajycax.

2. (1 6amn) [Tnomank 6OKOBOW MOBEPXHOCTHU MPU3MBI BRIYUCIISIECTCS TI0 (popmyie:

A) S= S60K + SOCH; B) S60K = POCH ‘H; B) S= S60K+ ZSOCH; F) 5601( =2 H.

3. (1 6amn) Yro sBIAETCS OCEBBIM CEYCHUEM YCEUCHHOT'O KOHYCa?

A) paBHOOEIpEHHBIN TPEYroJdbHUK; b) paBHOOEIpeHHas Tpanenus,

B) npsmoyronbhuk; ') npsMoyroabHas Tpanemusi.

4. (1 6amn) Kakas ¢urypa mnosyyaercs mpu BpalleHHH MPSMOYTOJIbHOTO TPEYrodbHHUKA
BOKPYT OJTHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuja; I') yceuennas nupamuja.

ocn ”

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

5. (2 6amna) Pebpo ocHOBaHMs IPABUIIBHOM TPEYTOJIBHOM MUpaMUIbl 3 M, arodemMa 6 M.
Haiinure momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.

6. (2 6ama) Jlnaronanas Kyba paBHa /588 . Haiizure ero 06bem.

7. (2 6amna) [IpAMOYroapHUK CO CTOPOHAMHU 8 CM M 3 CM BpaIlaeTcs BOKPYT OOJbIiei
croponbl. Haitinure o6beMm, 1ioimaam O0KOBOM U MOTHOM MOBEPXHOCTEH MOTYyUYEHHOTO Teja.

8. (2 Oama) BeluncanTh MOBEPXHOCTh KPOHBI KyCTapHUKaA, UMeromiero Gopmy mapa
paauyca 0,5 M. B oTBeT 3anuiuTe 4ucio, AeJIeHHOE Ha 7T .

JIomoJTHUTEJbHAA YACTh

Ilpu eévinonnenuu 3adanus 9 3anumwiume x00, 060cHo8anUe PeUeHUsA U NOJIYYEeHHbLI
omeem.

9. (3 6anna) CrakaHUUK 7151 MOPOKEHOTO KOHUYECKOU (popMbl nMeeT riyouny 12 cm u
JuaMeTp BepxHed yactu 5 cM. Ha Hero cBepxy MOJIOKWIN J1BE JIO)KKH MOPOKEHOI'O B BUJE
noJjymapuit tuamerpom 5 cM. IlepenoiaHuT 1m MOpoKeHOe CTaKaHYUK, €CJIM OHO pacTaer?

! d_w :
""""""" I I
! deepx. yacmu. ! I :
| |
| S |
\, h
ITaJI0HLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer B b b A 27 2744 72 wt; 1 Her

48 T;
64
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3.6 Ilepsoobpasnan pynkuyuu, ee npumenenue

Oébpa3zosamenvhvle pe3yipomantsl, nodaexHcaujue nNPosepke (InemeHmaol):

JIP6 1, IPG 4, J1IP6 6, /1P6 14.
HPy 1, 1Py 6, 1Py 7, APy 8, [Py 9, 1Py 10, APy 11, APy 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IIK 3.1.

Teopernyeckne BONPOCHI:
[ponomxkute onpenenenue: «Dynkius F(X) Ha3pBaeTcs ... ».
Packpoiite reoMeTpUYECKUN CMBICI OIIPEIETICHHOIO UHTETpala.
IIponomxkure onpenenenue: «KpuBonuHenHas Tpanenus — 370.. ..
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 3anumiume npaguibHLLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.
1. (1 Gamn) Jnsa kakoil w3 GyHKUIUN GyHKIUA F(X) =x3-3x?+1 sBusercs
nepBooOpa3HOi?
A) f(x)= 3(x2 - 2); B) f(x)= 3x(x2 - 2);
B) f(x)=3x?—6x+1; I) f(x)=3x>-6x
2. (1 6ann) Tana ysxuus  f(x)= 3x? +1. Uemy paBHa F(1)?
A)2;B5)4;B)6;T) 1%.

3. (1 6amr) O6mmit B BceX MepBo00Opa3HbIx A f (X) =sinx?

A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; T') F(x)=-tgx+C
2

4. (1 6ann) Beruucnure onpeeneHHbINH HHTETpa f xdx .

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

Ilpu ¢vinonnenuu 3a0anuil 5-8 3anumume xo0 peuteHusA u NOJIY4eHHbLI Omeem.
5. (2 Oamma) SBnsierca nm F(X) =x3-3x% +1 epBooOpa3HON UId  (PYHKIHH
f(x)= 3(x2 —1)?
6. (2 Gamna) 3amaiite TEpBOOOPA3HYIO F(x) I PYHKITUN f(x) =3x% - 2X, eciu
U3BECTHBI KoopauHatel Touku M (1, 4) rpaduka F(x).
7. (2 6amia) Ha pucynke uzoOpaxeH rpapuk QyHKIUH Y = f(x), OIIpeIeIEHHON Ha
untepsane (—3; 11). Haiinure Haumensiee 3Hauenne Gpynkuuu f (X) Ha oTpeske [2; 9,5].
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A y=flz)
N\
N I\
AREEN
) / ‘-,llll
N \‘%

8. (2 O6amma) Ha pucynke I/1306pa>lKeH rpaduk HEKOTOpOW QYHKIMU Y = f(x).
5
[Tonb3ysch pUCYHKOM, BRIYUCIIUTE ONPEACIICHHBIM HHTET P f f (X)dX .
1
YA
4

s e s s e s s s e
e e e s s e s s s

JIOmMOJTHUTEJAbHAA YACTh

Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHOBaAHUE PeUteHUA U NOTLYYEHHDLIL
omeem.

9. (3 Oamra) BeMCIUTh IUIOMIAbL MOJIS, MEPUMETP KOTOPOrOo OTPaHUYMBAIOT JTUHHH
y=0, y=x, y=-2X+6. Coenars uepTex.

ITAJIOHBI OTBETOB:

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

OTBer T A b T na B _x2i4 -3 12 3
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3.7 Cmenenu u kopuu. Cmenennas (hynkuus

Oébpa3zosamenvhvle pe3yipomantvl, nodaexHcaujue nPpogepke (InemeHmaol):

JIP6 1, JIPG 2, JIP6 3, JIP6 5, JIP6 6, JIP6 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 06.

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeeicHue CTENEeHHON (YHKIIUH.

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

3. [lepeuncinnre cBOMCTBAa CTENEHU C IEWCTBUTENIBHBIM MTOKa3aTeneM. [IpuBenure
MIPUMEPBHIL.

4, [lepeuncnure cBOMCTBA KOPHS HATypaibHOM cTeneHu. [IpuBeauTe npumMepsl

o. Ha 49to HeoOXxomumo oOpaTuTh BHUMAaHHE NPH PEIICHUH HPPALMOHAIBLHOTO
YpaBHEHUS YETHOU CTENeHU?

6. Uemy paBeH KOpEHb UETHOW CTENEHU U3 OTpuLiaTenbHoro uncna? [lpusenure
puMep.

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

8. Ha uto ctout 0oO6patuth BHUMaHUE MPHU PEIICHUH UPPAIMOHATIBHBIX, JPOOHO-

paloHaIbHBIX YPAaBHEHUM U HEPABEHCTB?

KonrTpoJnLHas padora

O0s13aTeILHAA YACTh

Ilpu pewenuu 3a0anuil 1-4 3anuniume npasuibHbLIL OMEEN U3 YemblPex NPeOl0HCEeHHBIX.

1. (1 6amm) Mexay KakuMu ABYMsI HaTypajlbHBIMU YHUCIIaMU HAXOJUTCS YHCIIO V19?2
A)19u20;b)2u3;B)18u19;I") 3 u4.

2. (1 6amm) OnpenenuTe KOpeHb ypaBHEHUS x3 =125
A)3.;b)-3;B)-5;T)5.

3. (1 6amm) PacnonoxwuTte B OPsIIKE BO3pACTaHUS YnCIa: 2; i/?, V17
A)2; 3/5; Y17; B) 2; V17; 3/5; B) 3/5; 2; V17, T) V17 ; 2; V5.

4. (1 6amm) YMHOXast 9Kciia ¢ OTMHAKOBBIM OCHOBaHUEM, X CTETICHH. .. "7
A) ymHoxaem; b) nenum; B) cknanpiBaem; I') oTHEMaeM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHuA U NOAYYEHHbLIL OMmeem.
2
2558 . 529

5. (2 6anna) HaiinuTe 3HaueHne BbIpaKeHUS npu a="7.

a6,48

V12 ++/8
10++/96

7. (2 6amna) PaccTosHue oT HaOMOIATENs, HAXOISMMIETOCS Ha HEOOBIION BhIcOTE h
KUJIOMETPOB HaJ 3eMIEl, 10 HabI0qaeMol UM JIMHUH TOPU30HTA BBIYUCIIAETCS MO Gopmyse

6. (2 6anmna) Haiinure 3HaueHNe BRIPaKEHUS

| =+v2Rh, rae R=6400 km— pamuyc 3emin. C Kakoil BBICOTBI TOPH3OHT BHAEH Ha
paccTostHuu 48 xrsmomeTpoB? OTBET BBIPA3UTE B KUIIOMETPAX.

8. (2 6ayura) Pemmnre ypaBHeHue +—32—-X =2.
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JIOOJTHUTEILHAA YACTh

Ilpu eévinonnenuu 3ad0anusa 9 3anuwiume x00, 000CHOGAHUE PeUIeHUs U NOSIYYEeHHbLI

omeem.
y =Vx

9. (3 6ayna) Pemute rpaduyecku cucTeMy ypaBHEHHIA: { y=x

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusA

Oteer b r B B 49 2 018 | 36 | (L;1)
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3.8 Ilokazamenvhan pynkyusn

Ooépa3zoeamenvhble pe3yibmamst, noOAeHcauiue nposepke (I1emMeHnol):

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

APy 1, IPy 5, [IPy 6, 1Py 7, JIPy 8, [IPy 18, /Py 19.
OK 1,0K 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:

ChopmynupyiiTe onpeaeraecHue MoKa3aTeJIbHON (yHKIIUH.
[lepeuncnure CBOHCTBA MOKa3aTeNIbHON (YHKIINH.
[Tepeuncnure criocoObl penieH s MOKa3aTeNbHbIX YPaBHEHHI.
Cdhopmynupyiite mpaBuiIo pemeHus MpoCTEHINX OKa3aTeIbHBIX HEPAaBEHCTB.
B yewm 3akmtovaercs rpaduyueckuii crocod pemieHus: ypaBHEeHH.

6. IlpuBenute npumep (QYHKIHMOHATHHONW 3aBUCUMOCTH TOKA3aTeIbHONW (PYHKIIMH U3
peaTbHOM KU3HU.

oL PE

KonrpoJnLHas padora

O0s13aTeILHAA YACTh

Ilpu pewenuu 3a0anuil 1-4 3anumiume npasuibHbLIL OMEEN U3 YemblPex NPeOl0HCeHHBIX.
X o
1. (I 6amn) Ilpu xakom 3HayeHun a (GyHKUMA Y =a  yObIBaeT Ha Bced 00OIacTH
onpeaeneHus?

A)a:g;E)a:S,ZS; B)a:%; r)a=+3

2. (1 6amn) Ha pucynke uzobpaxéH rpaduk (QyHKIMH BUAA f(X):aX. Haiinure
snauenne f(2).
YA

T
-

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

X
3. (1 6amn) Oyukiws 3agana Gopmysoit: f (X) = (%) . Yemy pasuo f(-2)?

A) —%;m 4;B)4;T) V2.

x-13
4. (1 6ann) Kopenb ypaBHeHUSA (5) =37
A)12,5; b) 13; B) 14; T') 15.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 peuieHus U NOJYYEeHHbLIL OmeEem.

5. (2 6amuta) Haitzure kopens ypasaennst 3572 —5.3% =12
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6. (2 6ama) CKOJIBKO IENBIX peIIeHU nMeeT HepaBeHCTBO 1< 7% <499

2
7. (2 Gamwa) Haifzure Touky Makcnmyma GyHkiun Yy = 2° 0% X
8. (2 6amna) B xonme pacnaga paarMoaKTUBHOIO M30TOINA €r0 Macca yMEHBIIAETCs IO

3aKOHY m(t): my-2 T, roe Mo— HavanpHas Macca M30TOMNA, t— BpEMs, HPOLIEIIEe OT

HAYaJIbHOTO MOMEHTa, | — TMepuoJl Toiypacnana. B HadampbHBIE MOMEHT BpPEMEHH Macca
nzorona 184 mr. Ilepuon ero moisypacmana coctamisier 7 muH. Haiiaure, yepe3 CKOJIBKO

MUHYT Macca u3otona Oyzier paBHa 23 mr.

JIOOJJHUTEILHAA YACTh

Ilpu eévinonnenuu 3a0anusa 9 3anuuwiume x00, 060cHO6aAHUE PeUieHUs U NOJIYYEHHbLIL

omeem.
—-2x=0
9. (3 6anmna) Pemmre rpaduuecku cucteMy ypaBHEHHI: {y _ 21( —0
ITaJI0HbI OTBETOB:
Homep 2 7 8 9
3ajaHus
OtBer A -4 21 (2; 4)
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3.9 Jlozapughmot. Jlocapupmuueckan pynxyus

Oébpa3zosamenvhvle pe3ynvmanol, HoOEHCAUUE NPOGEPKeE (ITEMEHMbL):

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

APy 1, IPy 5, /1Py 6, [IPy 7, [IPy 8, JIPy 18, /Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

TeopeTHyeckne BONPOCHI:

1. Cdopmynupyiite onpenenenue sorapupMuIeckoi GpyHKIIH.

2. [Tepeuncnure cBolicTBa JIorapuPMUIECKON HyHKIIUH.

3. [Tponomxute onpenenenue: «Jlorapudm — 3T0...».

4. Yemy paBeH sorapudm npousBeaeHus?

5. Yemy paBeH jorapum 4acTHOTO?

6. [TpuBeaure mnpumepsl JiorapuMuUyeckod cHoupaiud B TpPUPOAEe U B
OKpY’KaloIIeM MHpe.

7. Ha 4ro crour oOpaTuTh BHMMaHUE IPU PELICHUU JIOTapU(PMUYECKUX U
ypaBHEHUW U HEPABEHCTB?

6. [Tepeuncnure cocoObl perieHus JorapuGMUIeckux ypaBHEHHH.

1. ChopmynupyiiTe MpaBUIO  PEIICHUS MPOCTEHIIHMX  JIOTapUPMUICCKUX
HEPaBEHCTB.

8. B gem 3akimogaercs rpaduueckuii cnoco0 penieHns ypaBHeHUH.

6. IlpuBenute npumep GyHKIHOHATHHON 3aBUCUMOCTH JIorapudmMudeckoi GpyHKInuu
W3 peAIbHOM )KU3HH.

KoHTpoJnHas padora

Q0s3aTeIbLHAA YACTh

IIpu pewienuu 3a0anuit 1-4 3anuwume npasuibHbLL OMEEM U3 Yemulpex nPedi0HceHHbIX.
1. (1 6ann) Kakas u3 pyHkiuii Bozpacraet Ha Bceld 001acTu onpeaencHus?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x2;T) f(x)=log; x

2

2X—-3

X+7

A) (-7;1,5); B) (~o0; ~1,5), (7; +o0).; B) (-1,5; 7); ') (~o0; =7), (1,5; +o0).

3. (1 6amn) PacnionoxuTs B nopske Bozpactanus: logg s 4; logg s 0,4, log s i.

2. (1 6anm) Ykaxute o0nactpb onpenencHuss GyHkuun f (X) =1Ig

1 1
A) logos 4; logo5 0,4 ;10805 7 5 B) logo s 4;l0go s 7 ;10805 0,4;

1 1
B) logg,s ;310805 0,4;10g05 4 I') logos 0,4; logos 75 loggs 4.

4. (1 6ann) Haiiogure kopeHs ypaBHeHus log 4(5 - X) =2.
A)11;b)-11; B)-3;T) 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJIYYEeHHbLIL OMEem.
5. (2 6amna) OnpeenuTe 3HaYeHNE BhIpaskenus logg 2 + logg 3 + 210824,
6. (2 6anna) YkaxuTe HaMMEHbIIIEE 11e10€ pellIeHUe HEPABEHCTRA:
log;(6x — 4) > 2.
7. (2 6amma) Halimure Touky Makcumyma QyHKIuu Yy =8 In(x + 7)— 8x+3.
8. (2 6amna) Jlns oborpeBa momenieHus, TemrnepaTypa B KOTOpOM MOJAEPKUBAETCS Ha
ypoae T,=15° wuepe3 paguarop OTOIUICHHsS MPOIYCKAIOT TOPAYyl Boay. Pacxon
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MpOXOsIIeH uepe3 TpyOy paauaropa Bojael M = 0,6 kr/c. [Ipoxoas mo TpyOe paccTostHUE X,
BOJIa OXJIAXKIAeTCsl OT HadaibHOW Temmeparypsl T,=91° no temmeparyper T, mpuuém

x:aﬂlogzg, e c=420021C Br
/4

— TEIUIOEMKOCTh BOJbI, ¥ =28
T-Tg Kr-°C Kr-°C

k02 dunment TerwioooMena, a @ =08 — mocrosuuas. Haiigure, 10 kakoii Temmeparypsl (B
rpagycax Llenbcust) oxmagures Bosa, €Ciu JJIMHa TpyObl paauaTopa paBHa 144 m.

JlonmoJHUTENbLHASA YACTh

Ilpu evinonnenuu 3adanusa 9 3anumume xo00, 060cHo8anue peuieHuUs U NOAYYeHHbLI
omeem.

2x = logz 135 —log3 5

9. (3 6ata) Pemure rpadgudecku cucteMy ypaBHEHUMN {}2’;_ );X _ 6g 3 &3 :

ITAJOHBI OTBETOB:

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

OtBer A r A b 5 3 ) 34 0; 3)
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3.10 Mnoostcecmea. Inemenmot meopuu 2paghoe

Ooépa3zoeamenvhble pe3yibmamst, noOAeHcauiue nposepke (I1emMeHnol):

JIP6 1, IPG 2.

APy 1, Py 2, [Py 3.
OK 1, 0K 4, OK 6, OK 7.

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.
N300pa3uTte nepeceueHne Tpex MHOXKECTB Ha Kpyrax Jiiepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BEPIIMHON, pedpom
rpada?
8. Kak naliTu cTenens BepirHbl rpada?
9. HazoBuTe OTIMUYMTENBHBIC YEPTHI TOTHOTO M HEMIOIHOTO TpadoB.
10. HazoBuTe OTIUYUTEIBHBIC YEPTHI CBA3HOTO U HECBSIZHOTO rpadoB.

Noook~owhE

KonrTpoJnLHas padora

O0s13aTeILHAA YACTh

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

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 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4eHHbLIL Omeem.
5. (2 6amma) 1. [lausr nBa mHOXecTBa 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
yBiekatorcs: pyrdonom, a 10 — 6acker6o1oM. U TOIBKO 1BOE YBIEKAIOTCS U TEM U JIPYTHM
BUI0M criopta. CKoJibko apy3eit y Tonu?»

7. (2 6amna) Ha pucynke — cxema Jopor, CBsI3bIBAIOLIUX ropojackue napku A, b, B, T,
I, E. Ilo xaxmoit gopore MOXHO JBHUraThCS TOJBKO B OJTHOM HAIpPaBJICHUH, YKA3aHHOM
ctpeisikoil. CKOIBbKO CYIIECTBYET pa3IMUHbIX MyTel U3 mapka 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 3anumume xo0, 000CHOBaHUE PeUIeHUA U NOTYYEHHbLIL
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 nByX KOHTpPOJIbHBIX paOOT BbIMOMHWIM 20 cTyAaeHTOB. CKOJIbKO
CTYAICHTOB YCIIELIHO PEIIUIIN TOJIBKO OJHY KOHTPOJIbHYIO padoTy?

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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3.11 Dnemenmul KOmMOUHAMOPUKU, CMAMUCIMUKYU U MEOPUU 6EPOAMHOCH eIl

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

APy 1, Py 2, IPy 3, lIPy 4, [Py 12, [Py 13, /Py 14, [Py 18, [Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5.

TeopeTuyeckne BONPOCHI:

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

2. [TpuBenuTe npUMep 10CTOBEPHOTO COOBITHSI.

3. [IpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.

4. [Iponomxkute onpenenenue: «BeposTHOCTb ClIydaifHOIO COOBITUS — 3TO...)».

5. CoopmynupyiiTe MpaBUIIO HAXOXKICHUS CII0KEHHS BEPOSITHOCTEH.

6. CdhopmynupyiiTe mpaBUIIO YMHOKECHHUST BEPOSTHOCTEH.

7. Kaxk HaiiTi cpesnee apu(pMeTH4ecKoe YUCIOBOro psiaa?

8. Kak nHaiiTu Mmeauany unciaoBoro psiaa?

9. Kaxk Bbruncisiercst pazmax 4uciioBoro psina?

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 cratuctuka?

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

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

16.  Ilpomomxwure ompenenenue: «llepecTaHOBKH — 3TO...».

17.  IlpuBeaurte mpumMep MHOXKECTBA U3 peabHON >KHU3HU.

18.  IlpuBeauTe mpuMep OINEpaIluy IEPECEICHUST MHOKECTB.

19.  IlpuBeaute npumep omnepanuy 00beAUMHEHUS] 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 6amm) KomOuHartopuika — 3TO pasfen MaTeMaTHKH, OTBCYAMONIMHA Ha

BOIIPOCHI CKOJIBKMMHU CIIOCOOaMH MOYKHO BBIOPATh 3JIEMEHTHI ...

A) 3aJaHHOTO KOHEYHOI'0 MHOXECTBA; b) 0ECKOHEYHOT0 MHOKECTBA;

B) mo6oro MHOXkecTBa; ') MppalinoHaIbHBIX YHCEIL.

2. (1 6amn) CoemuHeHus W3 N AIEMEHTOB, OTIWYAIONIUECS 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:

M)A =n(n—m);B)AT} =n(n—1)..(n—m+ 1);

|

B) A7 = (n:'n)!; I A" = n(n+ m)

4. (1 6amn) ['pynnupoBka — 3T0. ..

A) ynopsiioueHu€e eIMHUL] COBOKYITHOCTH IO IIPU3HAKY;
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b) pa3zOueHre eTMHAI] COBOKYITHOCTH Ha TPYIIITHI 10 IPU3HAKY;
B) 060061menne eAMHUYHBIX (PAKTOB;
I') 06001IeHNE S TMHUYHBIX TTIPU3HAKOB.

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?

JlonoJHUTENbLHASA YACTh

IIpu g¢vinonnenuu 3adanua 9 3anuwiume x00, 060CHOBAHUE PEUIEHUSA U NOTYYUEHHDLI
omeem.

9. (3 6amra) YToOBl MOCTYNUTh B WMHCTUTYT HAa CHENUAIBHOCTH «Mactep cajoBo-
NapKOBOIO0 M JIAHAA(PTHOTO CTPOMTEIbCTBA», AOMTYpUEHT AOJKeH HabpaTh Ha EI'D He
MeHee 70 OauiOB MO KaXIAOMY M3 TpEX HPEIMETOB — MaTeMaTuKa, PYCCKUM SI3bIK U
MHOCTPaHHBIHN s3bIK. YTOOBI IOCTYNHUTH Ha crieualIbHOCTh «KoMmeprusy, HyKHO HaOpaTh He
MeHee 70 OauioB MO KaXIAOMY M3 TpEX HPEIMETOB — MaTeMaTuKa, PYCCKUM SI3bIK U
00I11eCTBO3HAHUE.

BepositHOCTB TOTO, YTO aOUTYpHEHT 3. MOIydyuT HEe MeHee 70 OayuIoB MO MaTeMaTHKeE,
paBHa 0,6, mo pycckomy si3bIky — 0,8, 10 HHOCTpaHHOMY $3bIKY — 0,7 1 MO 00IIECTBO3HAHUIO
-0,5.

Haiinute BeposTHOCTH TOrO, 4TO 3. CMOXET MOCTYHNUTh XOTsI Obl Ha OJHY W3 JBYX
YIIOMSIHYTBIX CIIEIIUATBHOCTEH.

ITAJIOHBI OTBETOB:

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

OtBer A A B A 0,997 — 10 24 0,408
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3.12 Ypasnenusn u nepasencmea

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmol):

JIP6 2, JIPG 3, JIPG 14.

APy 1, IPy 5, IPy 6, [IPy 7, /Py 8, [Py 11, [Py 18, [Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

Teopernueckne BONPOCHI:

Urto Ha3bIBaeTCs ypaBHEHUEM?
UTo 3HAYUT pelIUTh YpaBHEHHE?
Urto Takoe KOpeHb YpaBHEHUS?
YTto Ha3bIBaeTCSI HEPABEHCTBOM?
UTO 3HaYUT pElIUTh HEPABEHCTBO?
B ueM 3akirodaeTcst «MeTOa HHTEPBAIOBY?
Urto Ha3bIBaeTCs pelIEHNE CUCTEMbl YpaBHEHUIT?
YTo 3HAYUT PELIUTh CUCTEMY YPaBHEHUN?
[Tpu pemieHnn Kakux ypaBHEHUI M HEPABEHCTB, CIEIyeT 0OpaTUTh BHUMAHUE
Ha 00J1aCTh JONYCTUMbIX 3HAYEHUI?

10.  Ilepeuncnure criocOOBI pelIeHUs] YpaBHEHUIA.

11.  Ilepeuncnure criocoObl perIeHUsI CHCTEM YpaBHEHUI.

CoNor~LNE

KonrpoJnLHas padora

O0s13aTeILHAA YACTh

Ilpu pewenuu 3a0anuit 1-4 3anumume npasuibHblil OMEEN U3 YeMbIPEX NPEOIOHCEHHBIX:
1. (1 6amn) Kakoe u3 uncen sinsiercsi KOpHeM ypaBHeHus: 10gx(x+1) =1
A)-1;b)2;B) 1;T)0.
2. (1 6amn) Kakue u3 ypaBHEHHH UMEIOT O0Iee OJJHOTO KOpHS?
A) x%-6x+5=0; B) 3’=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) Ompenenute BUI ypaBHEHUS +/—32— X = 2.
A) nuneitnoe; b) kBanpatHoe; B) uppanmonansHoe; ') paninonanbHoe.
4. (1 6amn) OmpeenuTe HAMMEHbIIEE LEN0e peleHre HepaBencTBa 5% 2<1?
A)-3;b5)0;B)3; ') 4.

IIpu évinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus U NOIYYEeHHbLIL OMeen.
5. (2 6anna) Haiinute KOpeHb ypaBHEHUS |X —3| =2.

. [x-y=8
6. (2 6anna) Pemnte cuctemy ypaBHeHUI {ZX—:SY 16
2 —
7. (2 6amna) Pemnte HepaBeHCTBO 2X—35X <X
X —

8. (2 6amna) Pemmre ypaBrenue (2x — 3)V3x%2 — 5x — 2 =0.

JIOMOJHUTENLHAA YACTh

Hpu eévinoninenuu 3aoanua 9 zanuwmume x00, obocHoeanue peuienusn u n0]ly'l€HHblﬁ
omeem.
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9. (3 6amna) Pemure ypaBHeHuEe 2 sin? x—+/3 COS(% — xj = 0. YKkaxuTe KOpHHU 3TOTrO

ypaBHEHHUS, TPUHAJICKAIINE OTPE3KY {37”, 372':| .

ITAJIOHLI OTBETOB:

Homep 1 2 3|4 5 6 7 8 9

3a/1aHUs

Oreer B |AB|B|A| 15| (10;2) | (~0;0)U[23) |-1;6| ,, /F 87 .
3037
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4. ®OoH/ OLEHOYHBIX CPEACTB ISl PyOe:KHOTo KOHTPo.s (o utoram 3.1 — 3.4)

Oopazosamenvhble pe3yibmamot, nooexcauiue npoeepke (j1iemenmel):

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.

0O0s3aTeIbLHAA YACTh

Ilpu pewenuu 3adanuini 1-4 3anuwiume npasunbHLIL OmMeEem U3 Uemovipex
nPeOI0HCEHHBIX.

1. (1 6amn) Jdausr Touku A(2, 0, 5), B(-2, 6, 3). Kakue KOOpJAMHATHI UMEET CEperHA

otpeska AB — Touka M?

A) M(0, 3, 4); b) M(2, 3, 4); B) M(0, -3, 4); I') M(0, 3, -4).

2. (1 6amn) Ipsmeie AB u CD napamiensHble. Kakoe pacnonoskeHue UMEIOT MpsiMbIe
ACwu BD?

A) napasuiensneie; b) nepnennukynspueie; B) ckpenuBarotes; [') mepecekaroTcs.

. 7X 3
3. (1 OGamn) Haiigute KOpeHb YpaBHEHHUS: COS€:7. B otBere 3anummte

HaMOOJIBIIINN OTPULIATEIILHBIA KOPEHb.

A)-3;b5)0;B)-2;I') 1.

4. (1 6ann) Ha pucynke uzobpaxeHn rpadux mpousBoaHoil pynkuuu Yy = f (x) [Ipu
KaKOM 3HauCHHUHU X (QYHKIHMS IPUHUMAET CBOe HauOOJIbIliee 3HaUeHHEe Ha oTpe3ke [4; —2] ?

¥

N
Ny=0)

=Y

ol 1

A)0,5; B) -4; B)-5; T) 1.

Ilpu g¢vinonnenuu 3a0anuit 5-8 3anumume xo00 peuwteHuA u NOJIY4eHHbLI Omeem.

5. (2 6amra) BepxHue KOHIbI JBYX BEPTHKAIBHO CTOSIUX CTOJOOB, YIaN€HHBIX Ha
paccrosiHue 4 M, coeJMHEHbI NepekinaauHoil. Beicota ogHoro cronba 10 M, a gpyroro 7 M.
Haiinure mivHy nepexsiaavuHsbl.

6. (2 o6amna) [auer wetsipe Touku: A(0, 1, 1), B(1, -1, 3), C(3, 1, 0) D(3, 2, 2)
Jlokaxkure, uro otpe3ku AB n C/] nepneHIuKyIspHBI.

7. (2 6anna) JIBurasich CO CKOpPOCTBIO V =3 M/C, TpakTOp TaIIuT caHu ¢ cumoin F =40
kH, HampaBieHHONM ©OX OCTPBIM yIJIOM « K TOpPU30HTY. MONIHOCTB, pa3BUBAEMAs
TpakTopoM, Beraucisercs no ¢opmyine N = Fvcosa. Haiinure, npu kakom yrie o (B

kH-m
).

8. (2 Oamma) MarepuanbHas TOYKa JBIDKETCS TPSIMOJIMHEMHO 110 3aKOHY

rpajaycax) aTa MoutHocTh Oyzet paBHa 60 kBt (kBT — 310

X(t) =t2-13t+23 (rme X — paccTosiHME OT TOYKHM OTcueTa B MeTpax, t— Bpems B CeKyHJax,

M3MEPEHHOE C Havyaya BIKEHHs ). B Kakoil MOMEHT BpeMeHH (B CEKYH/IaX ) €€ CKOPOCTh ObliIa
paBHa 3 m/c?
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JIONMOJTHUTEJIbLHAA YACThH

Ilpu evinonnenuu 3a0anus 9 3anuwiume x00, 000CHOBAHUE PEULICHUS U NOJIYYUEHHbLI
omeem.

9. (3 Oamna) Ha pucynke u300pakéH MHOTOIPAaHHHMK, BCE JIBYIPAHHBIC YIJIbI
MHOTOTpaHHMKa MpsiMble. Haliaure paccrosaue Mexay Bepiunaamu A u B.

ITAJOHBI OTBETOB:

Homep
3aaHus

OtBer A r T b 5 - 60 8 3
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5. ®OH/I OLIEHOYHBIX CPEJCTB ISl MPOMEKYTOYHOM aTTecTalum (IK3aMeH)

Ha BhImonHeHre NUCHMEHHOW HSK3aMEHALIMOHHOW pPaldOThl MO MaTeMmaThke naerca 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 MPaBUJIbHOE BBHINOJIHEHHE JIOOOr0 3aJaHus U3
00s13aTeNbHOM YacTH OOYyYaroIuiics moxy4aere oauH Oamn. [Ipu BBIMONHEHWW 3aqaHUs W3
JOTIOTHUTEIIbHOW YacTH HEOOXOAMMO MOAPOOHO OMUcaTh XOJ pEeUIeHHs W J1aTh OTBET.
[TpaBrIIbHOE BBHIMOTHCHHUE 3a/IaHUN TOTIOTHUTEIHLHON YacTH OlleHuBaeTcs 3 6amiamu win 1-2
OayamMu 3a YaCTHYHOE pEIICHHUE.

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

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cUCeMe

Ommemxka Yucno 6annoe,
Heo0x00umoe 0 NOJIYUeHUs OMMEmKU

«3» (y008.) 6-9

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

bonee 14
«5» (omauuno) (He MeHee 08yX 3a0anull
U3 OONOJHUMENbHOU YaCcmi)

Oobpa3zoeamenvnble pe3yibmamol, nooaeHcauiue npogepke (I1emMenno):
JAP6 1, AP6 2, JIP6 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, 1Py 2, APy 3, APy 4, APy 5, APy 6, APy 7, 1Py 8, APy 9, 1Py 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 6anr) Beraucnure: 25in(£j+2cos(zj.
6 3
2. (I 6ann) Ha pucyHKe >KUPHBIMH TOYKAMH ITOKa3aHO CYTOYHOE KOJIMYECTBO
OCaJIKOB, BhIMaAaBmMX B Onucte ¢ 7 mo 18 pexadbpss 2001 roma. Ilo ropusonTanmm
VKa3bIBAIOTCSA YHCIAa MECAIla, 1O BEPTHKAIA — KOJMUYECTBO OCAIKOB, BBINABIIUX B

COOTBETCTBYIOIIMK JIeHb, B MUWJUIUMETpax. JlJis HArIsAHOCTH KUPHBIE TOYKH HA PUCYHKE
coequHEeHbl JiMHUEH. OmpenenuTe 1O PHUCYHKY, CKOJIBKO JHEW BeIMagano Oonee 2
MUJUTUMETPOB OCATKOB?

50
a5

40 fi
/i %
> ER
5 T /
15

15 H AT
T AN
0,0 \/ V

7 o S 1 11 12 1 14 1% 1s 17 18

3. (1 6ann) Mobunbublit Tenedon cromn 16000 pybreit. Uepe3 HekoTOpoe Bpemst
[IeHy Ha 9Ty Moienb cHu3mm 10 15200 py6uieit. Ha ckonbko mporieHToB OblLTa CHIKEHA
neHa?

4. (I 6ann) Ha tapenke 16 nupoxxkoB: 7 ¢ peIOOii, 5 ¢ BapeHbeM U 4 ¢ BULITHEH.
HOns nayran BeIOMpaeT oauH NUPOKOK. HaliinTe BEposSTHOCTH TOTO, YTO OH OKAXKETCA C
BUIITHECH.

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

6. (1 6ann) Haiinnte KopeHb ypaBHeHHS / 7 —6X = 7.

7. (I 6amn) Pemmre HepasencTBo 2°° > 64. B OTBET 3alMIINTE HAUMEHbIIEE
TIOJIOKHUTEITHHOE YUCIIO.

8. (1 6ann) Halinute KOpeHb ypaBHEHUS 2 = 1 .

3x-2 4

9. (I 6ann) Haiimute npomsBoaHyo — GyHKIMH B Touke X =0:
y zgx4 —6x* +7x—1.

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

mwMHapa. Beicota nBetHwka 35 cM, auameTp ocHoBaHusi 20 cM. CKOJBKO 3eMiu
HEOOXOIMMO TPHUBECTH, YTOOBI IBETHUK OBLI 3alOJHEH MOJHOCTHIO. B oTBeT 3amumure
YHCIIO, IeJICHHOE Ha TT.

11. (1 6ann) Haitoute muiomanb GUTypsl, M300paKEHHON HAa PUCYHKE
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\
\|
_ \
A \

12. (I 6ann) Teno ABMXKETCS IO 3aKOHY S(t)=3t2+5t (m) HaiimuTe cKOpoCTh Tela uepes
lc mocne Havana ABUKECHUSI.
JonoJHUTEeIbHAS YaCTh

Ilpu évinonnenuu 3a0anuii 13-16 3anumiume x00 pewieHusn u noJay4eHHbLl Omeem

13. (3 6anna) BerluucauTe IUIOMAABL 3€MIIM, OTBEACHHOIO IOJ KIyMOY, MEPUMETP
KOTOPOT'O OTPaHWYHMBAIOT JIUHUH Y = x2—2X—-2n y= —x? + 2. Bononuure yepTexr. OTBET
JlaiiTe B KBAJAPATHBIX METpax.

14. (3 6anna) Pemnte ypaBHEHUE sin? x—2sinx=0. B oTBeT 3anMuIKuTe KOIMYECTBO
peLICHUH, MpUHAUISKAIINX TPOMEXKYTKY [0; 47T.]

15. (3 6anna) Halingute 00beM MHOTOTpaHHHKA, U300pa)KEHHOTO Ha PUCYHKE (BCe
JIBYTPAHHBIC YTIIBI PSMBIE).

! 1

b

[X)

16. (3 6anna) TlepBolii cagoBOA BhICAKUBACT 126 Ca)KCHIIEB HA 5 4acoB OBICTpEE, YeEM
BTOpO. CKOJIPKO Ca)KEHIIEB 3a Yac BBICA)KMBAET MEPBBIN CaJI0BO/I, €CIIM U3BECTHO, YTO OH 32
4ac MOJKET BBICAJIUTh Ha 5 CAKEHIIEB OOJIbIIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep 1123 4 |[5/]6|7] 8 |9 10 | 11|12 |13 |14 |15 | 16
3aJaHus

OtBer 213|5/025|6|-7|1|-10| 7 |3500(|15 (11| 9 | 5| 6 |13
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