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1. Pe3ynbrathl 06yyeHus, pernameHTupoBaHHbie PrOC COO c yuetom ®I0C CNO

AuncuunnuHapHble (npeaMeTHble) pe3ynbraTbl OTPAKAIOT:

— BnapeHne meTopamMu [OKa3aTeNbCTB, aNrOpUTMaMu peleHua 3ajay; yMmeHue
dbopmynupoBaTb ONpeaeneHns, aKCMOMbl W TeopeMbl, NPUMEHATb WUX, NPOBOAUTDL
[0Ka3aTenbHble pacCyXAeHus B X0e pelleHna 3ajay;

— YMeHue onepupoBaTb NOHATMAMU: CTENEHb YMCNa, Norapudm yucna; yMmeHue
BbINONHATL BbIYMCAEHME 3HAYEHWN M Npeobpa3oBaHUA BbIPAKEHWUA CO CTEMEHAMU W
norapudmamu, npeobpazoBaHns ApoOHO-PaLMOHANbHbBIX BbIPAXKEHWUA;

—  YMeHue onepupoBaTb  MOHATUAMMW:  paLMOHANbHble,  UPPALUOHANbHbIE,
noKasaTefibHble, CTeneHHble, sorapupMmuyeckue, TPUTOHOMETPUYECKUE YpaBHEHUA U
HEepPaBEHCTBA, UX CUCTEMbI;

— YMeHue onepupoBaTb NOHATUAMU: PYHKLUA, HenpepblBHAA (YHKLMA, NPOU3BOLHAS,
nepBoo6pa3Has, onpefeneHHblil UHTErpan; yMeHUe HaxoauTb NPOU3BOAHbIE INEMEHTAPHbIX
(GVYHKUMIA, MCnonb3ya CNpaBOYHble MaTepuanbl; MUCCNefoBaTb B NPOCTEMWUX CAyyasax
(YHKUMM HA MOHOTOHHOCTb, HAaXOAWUTb HaMbONbWIME M HAUMEHbLUME 3HAYEHUS (DYHKLUIA;
CTPOUTb rpauKM MHOrOYNEHOB C MCNONb30BAHMEM annapata MaTeMaTMYyeCcKoro aHanu3a;
NPUMEHATb NPOM3BOLHYI NPU pelWweHun 3aaa4y Ha [ABMXKEHME; pewatb NpaKTUKO-
OpPUEHTUPOBAHHbIE 33ja4M HA HAMBONbLIME U HAUMEHbLUME 3HAYEHUS, HA HAX0XAEHUE NyTH,
CKOPOCTU U YCKOPeHUs;

— YMmeHue onepupoBaTb MNOHATMAMU: pauUMOHANbHAA (QYHKUKA, MOKasaTenbHas
(byHKUMSA, cTeneHHas GyHKuuUA, norapudmuyeckas GyHKLMA, TPUTOHOMETPUYECKUe PyHKLUY,
obpatHble QYHKLMUMW; yMEHUE CTPOUTb FpadMKu U3y4eHHbIX QYHKLMUIA, MCNONb30BaTb Fpad MK
Npu W3y4eHWM NPOLECCOB W 3aBUCUMOCTEN, MPU PELIeHUMM 33hay M3 [pYrux y4yebHbIX
npeaMeToB M 3aAady M3 peanbHOM XWU3HU; BblpaXKaTb (GOPMynamu 3aBUCUMOCTU MeXAy
BEIMYMHAMMU;

— YMeHue pelwaTb TEKCTOBbIE 3a4a4M Pa3HbIX TUNOB (B TOM YMCNE HA NPOLEHTHI, JONK
W Y4acTW, Ha [BUXKEeHWe, paboTy, CTOMMOCTb TOBAPOB U YC/Yr, HANOrK, 3afayn M3 obnactu
ynpaBNeHUA AUYHLIMU U CeMeNHbIMU (DUHAHCAMKM); COCTABNATb BbIPAXEHWUA, YPABHEHMUSA,
HepaBeHCTBA M WX CUCTeMbl MO YC/IOBUIO 33a[ayu, UCCNefoBaTb MOJYYEHHOE pelleHne U
OLEeHMBATb NPaBAONOA0OHOCTb Pe3ybTaTOB;

— YMeHue onepupoBaTh NOHATUAMU: CpeaHee apudMeTnyeckoe, MeinaHa, Hanbonbliee
M HaMMeHbluee 3HAYeHUs, pa3max, Ancnepcus, CTaHAapTHOE OTKIOHEHME YNCIOBOrO HAabopa;
yMeHWe M3BNeKaTb, WHTepnpeTupoBaTb MHGOPMaUUt0, NpeAcTaBileHHy0 B Tabnuuax, Ha
Auarpammax, rpa@ukax, OTpa)kalowyl CBOWCTBA peasibHbIX NPOLECCOB W  ABNEHUN;
NpeacTaBAATb MHPOPMALMIO C NOMOLLbIO TAOAUL, M AMATPAMM; UCCNEA0BATL CTAaTUCTUYECKUE
AaHHblE, B TOM YMCNe C NPUMEHEHMEM rpaUyeCcKux MeTof0B U 31EKTPOHHbIX CPEACTB;

— YMeHue onepupoBaTb MOHATUAMM: CAYYaWUHLIK OMBIT U CAy4YailHOoe COObLITHE,
BEPOATHOCTb CNYY4aNHOro COOLITUSA; YMEHWE BbLIYUCNATb BEPOATHOCTb C MCMO/b30BAHMEM
rpauyeckux MeToAoB; MNPUMEHATb (OPMY/bl CAOXKEHUA U YMHOXEHUA BEPOATHOCTEWN,
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KOMOMHATOPHbIe (haKTbl U GOPMY/bI NPU PeLeHNMN 33Aa4; OLEHMBATb BEPOATHOCTU PEANbHbIX
COObITUIA; 3HAKOMCTBO CO CNYYaWHbBIMM BEAMYMHAMU; YMEHUE MNPUBOAUTb NPUMEPDI
NPOABNEHUA 3aKOHA OONbLINX YNCEN B NPUPOAHbBIX U 0OLECTBEHHbIX ABNEHUAX;

— YmeHue onepupoBaTb NOHATUAMM: TOYKA, NpPAMaAA, MNAOCKOCTb, NPOCTPAHCTBO,
ABYIPaHHbIA yron, CKpelwmuBawlmeca npamble, NapaaiesibHOCTL U NepneHAuKYNApHOCTb
NPAMBIX U NIOCKOCTEN, yron Mexay NpAaMbIMU, Yroa Mexay npamMon U NN0CKOCTLIO, yron Mexay
NAOCKOCTAMU, PaCCTOAHUE OT TOYKM [0 NJIOCKOCTU, PACCTOAHUE MeX Y NPAMbIMU, PacCTOAHUE
MeXJay MAOCKOCTAMMU; YMEeHMe WUCMONb30BaTb NPU pelweHun 3agay M3yyeHHble ¢dakTbl K
TeopeMbl NNAHUMETPUMN; YMEHUE OLEHUBATb Pa3Mepbl 0OLEKTOB OKPYXKAIOLWEro MUPA;

— YMeHue onepupoBaTb MOHATUAMU: MHOFOTPAHHWUK, CEYEHME MHOrOrpaHHUKa, Kyo,
napannenenunep, npu3ma, nupamuaa, purypa m NOBEPXHOCTb BPALEHUSA, UMANHAP, KOHYC,
wap, cepa, ceyeHna Gurypsl BpaLleHusa, NNOCKOCTb, KacawWwasnca chepsl, LMANHAPA, KOHYCA,
NAOWaAb NOBEPXHOCTM NMPaMUbl, NPU3Mbl, KOHYCA, LMAUHAPA, Nnowaab chepsbl, 06beM Kyba,
NPAMOYroNbHOrO napannenenuneaa, NUpamMuabl, NpuU3Msl, ULMAMHAPA, KOHYCA, Wapa; ymeHue
n3006paxaTb MHOrOrPaHHMKM U NOBEPXHOCTU BPALLEHMSA, UX CEYEHUS OT PYKMU, C NOMOLLbIO
YepTeXHbIX MHCTPYMEHTOB U 3NEKTPOHHbLIX CPeACTB; YMEeHMe pacno3HaBaTb CMMMETPUIO B
NPOCTPAHCTBE; YMEHMEe pacno3HaBaTb NPaBUbHbIE MHOTOTPAHHUKW;

— YMeHMe onepupoBaTh NOHATUAMMU: ABUXKEHUE B NPOCTPAHCTBE, NOJ0OHbIE GUrypbl B
NPOCTPAHCTBE; UCMNONb30BATb OTHOLWEHME NNOLWAAEN NOBEPXHOCTEN U 06BEMOB NOAOOHbIX
dburyp npu peweHuu 3aaay;

— YMeHue BbLIYMCNATL FeOMEeTpUYECKUe BeNUYUHbl (ANUHA, Yros, naowaab, 06bem,
naowanb NOBEPXHOCTU), UCNONb3YA U3YUYEeHHbIEe HOPMYbl U METOAbI;

— YMeHue onepupoBaTb NOHATUAMKU: NPAMOYrOAbHAA CUCTEMA KOOPAMUHAT, KOOPAUHATHI
TOYKM, BEKTOP, KOOPAMHATLI BEKTOPA, CKanApHOe Npou3BefeHue, YroNl Mexay BeKTopamy,
CyMMa BEKTOpPOB, NPOM3BefeHWe BeKTOpa Ha 4YMC/I0; HAXOAWUTb C MOMOLbID M3YYEeHHbIX
(hopMyn KOOpAMHATHI CepeiMHbl OTPE3Ka, pacCTOAHNE MeX Ay ABYMA TOYKaMK;

— YmeHue BbIOMpPATb NOAXOAAWMIA M3YYEHHBIN METOA ANA  pelleHus 3aaaun,
pacno3HaBaTb MaTtematuyeckue akTbl M MaTemaTMyeckue MOAenn B NPUPOAHBLIX U
00WECTBEHHbIX ABNEHUAX, B MCKYCCTBE; yMEHMe NPUBOAUTL MPUMEPbl MaTeMaTUYeCKUX
OTKPbLITUA POCCUNCKON M MUPOBOW MAaTEMATUYECKOMN HAYKM.

— YMeHne onepupoBaTb MOHATUAMU: ONpeAeneHue, akCMoma, Teopema, CneacTeue,
CBOWCTBO, MNPU3HAK, [0KAa3aTeNbCTBO, PABHOCUNbHblE  (OPMYIUPOBKU;  yMeHUe
dopmynupoBatb 06paTHOE M MPOTMBOMONOXKHOE YTBEPXKAEHME, NPUBOAUTL MPUMEPHI U
KOHTpNpUMepsbl,  UCMNONb30BaTb  METOA  MATeMaTUyeCKOM  WMHAYKUWUWU;  NPOBOAMUTH
[0Ka3aTe/ibHble PacCyXAeHUA Npu peleHnn 3agay, OueHUBaTb JOrMYEeCKY0 NpaBUabHOCTb
pacCcyXaeHun;

— YMeHue onepupoBaTb MOHATUAMMU: MHOXECTBO, MOAMHOXECTBO, Onepauun Hapg
MHOXeCTBAMU; YMeHUe UCMONb30BaTb TEOPETUKO-MHOXECTBEHHbIN annapaT Ana onucaHua
peanbHbIX NPOLECCOB M ABNEHUIA, U NPU PEelleHUU 3aAay, B TOM YUCIe U3 APYruUX YYebOHbIX
npeameTos;



- YmeHue onepupoBaTb NOHATMAMU: rpad, CBA3HbLIA rpad, AepeBo, UuKA, rpad Ha
NAOCKOCTU; YyMEeHMe 3aAaBaTh M OMUCHIBATL rpadbl pa3inyHbIMM CNOCOOAMU; UCMONb30BATb
rpadbl Npu peweHnn 3aaay;

— YmeHue cB06OAHO ONEpMpoBaTb MOHATUAMU: COYETaHWE, NepecTaHOBKa, YMCIO
COYETAHMIA, YNCNO NepecTaHOBOK; GMHOM HblOTOHA; YyMeHWe NPUMEHATb KOMOWMHATOPHbIE
(aKTbl U pacCyXAeHUA ANA peleHns 3aaay;

— YMeHue onepupoBaTb MOHATUAMM: HATypasbHOE YUCAO, Liesioe YMCNOo, OCTATOK Mo
MOJLY/I0, paLMOHaNbHOE YUCNO0, UPPALMUOHANBHOE YUCI0, MHOXECTBA HATypasbHbIX, LenblX,
pauMOHaNbHbIX, LEACTBUTENbHbIX YWUCEN; YMEHWEe MCNONb30BaTb MNPU3HAKU AENUMOCTH,
HauMeHbWKUit obWMIA fenuTenb U HaumeHblee obuiee KpaTHoe, anroputm EBKAMaa npwu
peleHnm 3a1ay; 3HaKOMCTBO C Pa3INYHbIMU NO3ULMOHHBIMU CUCTEMAMMU CYUCTIEHUS;

— YmMeHue cBOOOAHO ONEepUpPOBaTb NOHATUAMMU: CTEMNEHD C LieNIbIM NOKa3aTeNeM, KOpeHb
HaTypaNnbHOW CTeneHu, CTeneHb C pauMoHaNbHbLIM NOKa3aTenem, CTeneHb C 4eiCTBUTENbHbLIM
(BewwecTBEHHbIM) NOKa3aTenem, 10rapudm 4nucna, CUHYC, KOCUHYC U TAHFEeHC NPOU3BOIbHOIO
4ynucna;

— YMeHMe onepupoBaTb MOHATUAMMU: TOXAECTBO, TOXAECTBEHHOE npeobpa3oBaHue,
ypaBHeHWEe, HEPaBEHCTBO, CUCTEMA YPABHEHWUN U HEPABEHCTB, PABHOCUALHOCTb YPABHEHUN,
HEepaBeHCTB M CUCTEM, pauMOHaNbHble, UPpPaLMOHANbHbIE, MOKa3aTe/ibHble, CTENeHHble,
norapudmuyeckne, TpUroHOMETpUYECKME YpPaBHEHUSA, HEPABEHCTBA U CUCTEMbI; YMEHMe
pewarb YpaBHEHUs, HEPABEHCTBA U CUCTEMbl C MOMOLbIO PA3NUYHLIX NPUEMOB; pellaTb
YPaBHeHUA, HEPABEHCTBA U CUCTEMbI C MAPAMETPOM; NPUMEHATL YPABHEHUSA, HEPABEHCTBA, UX
CUCTEMbl ANS PeleHna MaTeMaTMYeCKMX 3aAay M 3ajay M3 pa3iMyHbix obnacTteit HayKu u
peanbHOMN XU3HU;

— YMeHue cB060AHO ONepUpoBaTb NOHATUAMU: TPadUK PYHKLUKM, 0OpaTHAn dYHKLUS,
KOMNO3MumMA QYHKLUUI, NUHENHAA QYHKUMA, KBaApaTUUYHAA QYHKLUMA, CTeneHHas dyHKLMA C
UenbiMm nokasatesnem, TpPUrOHOMeTpuyeckue GyHKUUK, 0OpaTHble TPUrOHOMETPUYECKUe
(GyYHKUMK, noKa3zaTeNbHas u norapudmuyeckas QYHKUUK; yMeHue CTpoUTb rpaduku
(YHKUMIA, BBINONHATL Npeobpa3oBaHua rpadmKoB GyHKLUR;

yMeHMe UCnonb3oBaTth rpadmkn GYHKLKUA ANa U3yYyeHUsa npoLeccoB U 3aBUCMMOCTEN
Npu peweHun 3apay U3 ApYrux y4eOHbIX NpefMeTOB W U3 PeasbHOM XWU3HW; BblpaxaTb
dhopmynamu 3aBUCMMOCTU MEXAY BeNUYNHAMU;

yMeHue CBOOOAHO ONepupoBaTb MOHATUAMU: YETHOCTb (DYHKLMUMW, NEPUOAUYHOCTD
(GYHKUMKU, OrpaHUYEHHOCTb GYHKLUUKM, MOHOTOHHOCTb (YHKLMK, IKCTpeMyM GyHKUUY,
Hanbonbllee M HaMMmeHbllee 3HAYeHMs (YHKUMM Ha MPOMEXYTKE; yMEHWe MpoBOAUTHL
uccnepgoBaHue QYHKUUK;

yMeHMe UCnonb30BaTb CBOMCTBA M rpaduku GYHKUMA ANA pelWeHus ypaBHEHW#,
HEepaBeHCTB M 3a/iay C NnapameTpamu; u306paxaTb Ha KOOPAMHATHOW NNOCKOCTU MHOXeCTBA
pelweHnin ypaBHEHU, HEPABEHCTB U UX CUCTEM;

—  YMmeHne  cBOOOAHO  onepupoBaTb  MOHATUAMMU:  NOC/NEA0BATENbHOCTD,
apudMeTUyecKas nporpeccus, reomeTpuyeckas nporpeccus, 6GeckoHeyHo y6biBatoLlas
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reomeTpuMyeckas nporpeccusa; ymeHue 3afaBaTb NOCNEAO0BATENbHOCTM, B TOM u4ucne C
NOMOLLbIO PEKYPPEHTHBIX hopmMyn;

— YMeHune onepupoBaTb NOHATUAMU: HENPepbIBHOCTb MYHKLUMMK, aCUMNTOTHl rpaduka
(dyHKUMK, nepBas 1 BTOpas NpoOU3BOAHAA PYHKLUKU, reOMEeTPUYECKUIA U HU3NYECKUIA CMBICH
NpPOU3BOAHOW, NepBo0Opa3Has, ONpefeNeHHblii UHTerpan; yMeHWe HaxoauTb acUMNTOTHI
rpaguka GyHKUMK; yMeHUe BbIYUCNATb NPOU3BOAHbLIE CyMMbl, MPOU3BEAEHUA, YACTHOMO U
KOMNO3nuuu GYHKLUMIA, HAXOAUTL YPaBHEHUe KacaTeNbHOM K rpadmKy QYHKUUK;

yYMeHMe UCNoNb30BaTh NPOU3BOAHYIO ANA UCCNEA0BAHUA PYHKUUIA, ANA HAXOXKAEHUS
Haunyylero pelweHUas B NPUKNAAHbIX, B TOM YUCNE COLMANBbHO-IKOHOMUYECKUX U
bu3nyecknx 3agayvax, Ana onpepeneHna CKOPOCTU U YCKOPEHWUA; HAXOAWUTb naowanu u
ob6bemMbl (uryp C NOMOWbI MHTErpana; MnpUBOAUTL NPUMEPbl  MATEMATUYECKOro
MOLENUPOBAHUA C NOMOLLbI0 AUddepeHLnanbHbIX ypaBHEHUN;

— YMeHune onepupoBaTtb NOHATUAMMU: KOMMIEKCHOE YNCNO0, CONPSAXKEHHbIE KOMNNEKCHbIe
4ynucna, MOAYAb M APryMeHT KOMMAEKCHOro 4ucna, ¢Gopma 3anucu KOMMNEKCHBIX 4ucen
(reomeTpuyeckas, TpUroHOMeTpuyeckas W anrebpauyeckas)); yMeTb NPOU3BOAUTH
apudmeTnyecKune oeincTBMA C KOMNAEKCHbIMWU YACAAMU; MPUBOAUTL NPUMEPBI UCNONb30BAHUSA
KOMMNAEKCHbIX Yncen;

— YMeHue cB0OOJHO OnNepupoBaTb MOHATUAMU: CpeHee apudMeTUYecKoe, MefMaHa,
Hanbonblee N HaMMeHblIee 3HAYEHUSs, pa3Max, AUCNEPCUs, CTAaHAAPTHOE OTKNOHEeHWe Ans
OMUCAHUA YNCNOBLIX AAHHBIX; YMEHUe UCCNeoBaTh CTaTUCTUYECKME AaHHble, B TOM Yucie C
NnpUMeHeHneM rpauyeckux MeTofoB U 3NEKTPOHHbIX CPeAcTB; rpaduyeckn uccnepoBatb
COBMEeCTHble HabNAeHNSA C NOMOLLbIO AUArpamMM PacCEUBAHUSA U TIUHEIHOW perpeccum;

— YMeHMe HaxoauTb BEPOATHOCTU COOLITUIA C MCNONb30BaHWEM FPaUUYECKUX METOAOB;
NPUMEHATb ANA pelleHuns 3a4ay GOpMyNbl CIOXKEHUA U YMHOXEHUA BEPOATHOCTEN, PopMyny
NONHOW BEPOATHOCTU, popmyny bepHynnu, KomOUHaATOPHBIE hAKTbl U OPMYNbI; OLEHUBATH
BEPOATHOCTM peanbHbIX COObITUI; yMEHME ONepUpPOBaTb NOHATUAMMU: CAYYANHAA BENUYUHA,
pacnpegeneHve BepOATHOCTEN, MaTeMaTUyecKoe OXWAaHue, JUCNepCUs M CTaHJapTHoe
OTK/IOHEHUe CNy4YalHON BeAUYUHBI, PYHKLMUM pacnpeeneHna u na0THOCTU PAaBHOMEPHOTO,
NOKa3aTeNibHOr0 W HOPMANbHOrO pacnpefeneHuin; yMeHue UCNoNb30BaTb CBOWCTBA
M3y4YeHHbIX pacnpefeneHunii ans pelweHns 3aaay; 3HaKOMCTBO C NOHATUAMM: 3aKOH 6ONbLINX
yucen, Metoabl BbIOOPOYHLIX WCCNEAOBAHWUW; yMeHUe MPUBOAUTL MPUMEPbl MPOABAEHMUS
3aKoHa 60/blUNX YUCEN B MPUPOAHBIX U 0OLECTBEHHbIX ABNEHUAX;

— YMmeHne cBOOOJHO OMEpPUPOBATL MOHATUAMU: TOYKA, MPAMAss, MAOCKOCTD,
NMPOCTPAHCTBO, OTPe30K, Jiyd, MJOCKUA yron, ABYrPaHHbIN yroa, TpexrpaHHbin yroj,
nepecekawowmecs, napannenbHble W CKpewuBawlmecs npamble, napannenbHocTb ¢
nepneHanKYAAPHOCTb NPAMBIX U NAOCKOCTEN, YroN MeXAy NPAMbIMU, YO MEXAY NPAMON U
NAOCKOCTbIO, YrOA MeXAy NAOCKOCTAMWU; YMeHMe WCNOoNb30BaTb NpWU peleHuu 3apad
U3y4eHHble (aKTbl M TEOpPeMbl MNAHUMETPUU; YMEHMe OLEHMBaTb pa3mepbl 0OBEKTOB B
OKpyXawliem Mupe; yMeHWe onepupoBaTb MOHATUAMMU: MHOTFOTPAHHUK, CeyeHue
MHOFOrpaHHUKA, NPaBUAbHbLIA MHOTOrPaHHUK, NpU3Ma, NUpamMuaa, Gurypa M NOBEpPXHOCTb
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BpalleHUsa, LUMAMHAP, KOHYC, wap, cdepa, pa3BepTka NOBEPXHOCTW, CEYEHUA KOHyCa U
UMAUHAPA, napannesbHble OCM WAX OCHOBAHUIO, CeYeHMe LWapa, MIOCKOCTb, Kacawwanacs
cdepbl, UMAMHAPA, KOHYCA; yMeHMe CTPOUTb CEeYeHMe MHOrorpaHHuKa, M300paxatb
MHOFOrpaHHUKK, UTrypbl U NOBEPXHOCTU BPALLEHUA, UX CEYEHUA, B TOM YUCAe C NOMOLLbIO
INEKTPOHHbLIX  CPeACTB; yMeHWe MNpPUMEHATb CBOWCTBA  reomeTpuyeckux  ¢uryp,
CaMoCToATeNbHO (hOPMYNNPOBATL ONpefeneHna u3ydyaemblx GUryp, BbIABUraTh ruNoTe3bl O
CBOMCTBAX M NPU3HAKAX reOMeTpUYeCKux Gpuryp, 060CHOBbIBATL UM ONPOBEPraTh UX; yMeHUe
NPOBOANTL Knaccudukauuio duryp no pasnuyHbIM NpPU3HaKaM, BbINONHATL HeobXoaumMble
AOMNOJIHUTENIbHbIE NOCTPOEHUS;

- YmeHue cB06OAHO ONepupoBaTb MOHATUAMM: naowWanb Gurypsl, 06vem durypsl,
Be/IMYMHA YrNa, pacCTosHWe OT TOYKM [0 MNJOCKOCTM, PACCTOAHUE MeXay MpsAMbIMY,
pacCcTosaHWe Mexnay NA0CKOCTAMM, NAoWaab cdepsl, NIOWAAb NOBEPXHOCTU NUpPaMuUibl,
NPU3Mbl, KOHYCa, UMAMHAPA, 00beM Kyba, NpAMOYroNbHOro napannenenuneaa, NMpamuasbl,
NpU3Mbl, LUAMHAPA, KOHYCA, Wapa; YMEHUe HAX0AUTb OTHOWEHNe 06beMOB NOJ06HbIX Guryp;

— YmeHune cB0OOJHO ONEpUpOBATL MOHATUAMMU: [BUKEHUE, NAPANNeNbHbIi NepeHoc,
CUMMETPUSA Ha NNOCKOCTU U B NPOCTPAHCTBE, NOBOPOT, Npeobpa3oBaHue nogobus, nofobHbIe
burypsbl; ymeHue pacno3HaBaTb paBHble U NOA0OHble GUrypbl, B TOM Yucie B NpuUpoae,
WCKYCCTBE, apXUTEKType; yMeHMe WUCNONb30BaTb reoMeTpuyeckue OTHOLEHUA, HAXO4UTb
reoMeTpuyeckue BeNnUUHbl (AAUHA, yron, naowanb, 06bLem) Npu peweHUn 3aaad U3 apyrux
y4yeOHbIX NPeAMETOB U U3 peanbHOM XKU3HK;

— YMeHue cBo6OHO onepupoBaTh MOHATUAMM: NPAMOYroNbHAA CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAUHATHI TOYKMW, KOOPAMHATLI BEKTOPA, CyMMa BEKTOPOB, NPOU3BeeHMe BEeKTopa
Ha 4MCNO, pas3noXeHue BeKTOpa Mo 6asucy, CKanspHoe nNpOU3BEAEHUE, BEKTOPHOE
Npou3BefeHue, Yyron Mexay BEKTOpaMu; yMeHue MCnoib30BaTb BEKTOPHbIA U KOOPAWUHATHbLIN
MeTOA ANA peleHus reoMeTpUYecKMX 3ajay M 3apad ApYyrux y4eOHbIX NpeameTos;
onepupoBaTtb MOHATUAMM: MaTpuua 2x2 u 3x3, onpefenutens MaTpulbl, reOMETPUYECKUI
CMbICN onpegenuTens;

— YMeHue MopenupoBaThb peasibHble CUTyauuM Ha A3blKe MATeMaTUKWU; COCTaBAATb
BbIpAXEHUA, ypaBHEHUA, HEepPaBeHCTBA M UX CUCTEMbl MO YCNOBUIO 3ajayu, UCCNepoBathb
NOCTPOEHHble MOAENM C UMCNONb30BaHWEM anmnapata anrebpbl, MHTEPNpPeTUpoBaThb
NOJIYYEHHBbIN pe3ynbTaT; CTPOUTb MaTeMaTuyeckue MOLenu C NOMOLbID reoMeTpuyecKux
NOHATUA W BeNWYMH, pelaTb CBA3AHHbIE C HUMU MNpaKTUYeCKWe 3apayu; COCTaBAATb
BEPOATHOCTHYIO MOAENb U MHTEPNPETUPOBATH MONYYEHHbIM pe3ynbTaT; pelarb NpUKNagHble
3a[,d4u cpefCcTBaMM MAaTeMaTUYeCKOro aHanau3sa, B TOM Yucne counanbHO-3KOHOMUYECKOro U
(hU3MYeCKOro xapakrepa;

— YMeHue BbIOMpPATL MNOAXOAAWMA MeTOA ANA pelWweHus 3afayu; NOoHUMaHMe
3HAYUMOCTU MATEMATUKU B U3YYEHUU MPUPOJHbLIX U 0OWECTBEHHbLIX NPOLECCOB M ABNEHUN;
YMeHue pacno3HaBaTb NposB/iieHNe 3aKOHOB MAaTeMATUKU B UCKYCCTBE, yMeHUe NpuBOAUTD
npuMepbl MaTEMATUYECKUX OTKPLITUN POCCUNCKOMN U MUPOBOM MAaTEMATUYECKOMN HAYKM.



OK 01. BbibupaTb cnocobbl peleHus 3aaay NpodeccUoHaNnbHOW AeATeNbHOCTM
NPUMEHUTENLHO K PAa3/IMYHbIM KOHTEKCTaM

OK 02. WUcnonb3oBaTb COBpeMeHHble CPeAcTBA NMOMCKA, aHanM3a WM MHTepnpeTayuu
MH@OpMaLMK, 1 UHPOPMALMOHHbBIE TEXHONOTUKN ANA BbINONHEHUA 33434 NPpodheCcCMOHaNbHOM
AeATeNbHOCTU

OK 03. [MnaHupoBaTb U peanu3oBbIBaTb COOCTBEHHOE nNpodeccMoHanbHoe U
JIMYHOCTHOE pa3BuUTUE, NPeANnpPUHUMATENbCKYIO AeATeNbHOCTb B NpodheCcCcMoHanbHoOM cdepe,
MCNONb30BaTb 3HAHMA NO PUHAHCOBOWM FPAMOTHOCTU B PA3IUUHbIX XU3HEHHbIX CUTYALUAX

OK 04. 3ddeKkTMBHO B3auMoeicTBOBATL U paboTaTh B KONNEKTUBE U KOMaHAe

OK 05. OcywecTBnATb YCTHYIO M MUCbMEHHYID KOMMYHMKALMIO HA rOCYAApCTBEHHOM
a3blke Poccuiickoit ®epepaumm ¢ y4eToM 0COOEHHOCTEN COLMANBHOFO W KYAbTYPHOrO
KOHTeKCTa

OK 06. [MpoaBnate rpaxpaHCKO-NaTpUOTUYECKYID NO3ULMIO, AEMOHCTPUPOBATH
0CO3HaHHOE NOBEeAeHMe Ha OCHOBE TPAAULUMOHHbIX 00LWeEeYeN0BeYeCKUX LIEHHOCTel, B TOM
yucne C Yy4yeTOM rapMOHM3AUUM MEXHALMOHANBHBIX U MEXPEeNUrno3HblXx OTHOLWEHUNR,
NPUMEHATb CTaHAAPTbl aHTUKOPPYNUMOHHOIO NOBeAeHNA

OK 07. CopeiicTBOBaTb COXpPAHEHMIO OKpyXKalolei cpenbl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWA 00 M3MEHEeHUM KNUMaTa, NPUHUMNLI GepexnuBoro Npou3BOACTBA,
3 (EeKTUBHO AENCTBOBATb B Ype3BblYANHBIX CUTYALUAX



2. ®oHp OLEHOYHBbIX cpencTs Ans BXoAHOro KOHTpoasa

Bx0[HOM KOHTPONb COCTOUT M3 3afiaHUIA, YHACTUYHO B3ATbIX U3 OTKPbITOro 6aHka O3 u
BIP no matematuke. Ha BbINoNHEeHWe 3ajaHNUIN BXOLHOMO KOHTPONA Aaetca 1 akageMunyeckun
yac (45 MUHYT).

BX0AHOW KOHTPONb COCTOMUT U3 2-X YacTein: 065a3aTeNbHOM U AONONHUTENbHOW.

06sa3aTenbHas 4acTb COAEPXWUT 3aaHUA MUHUMANLHOTO 0053aTENbHOrO VPOBHS,
[OMONAHUTENbHASA YACTb — 60Iee CNOXKHbIE 3aaHuS.

Mpn BbLINONHEHWM 3apaHU TpebyeTcs NpeAcTaBUTb XO[ pelWeHus U yKasaThb
NoNyYeHHbI 0TBET. [PaBUNbHO BbINONHEHHOE 3a/laHNe U3 0643aTeNbHON YacTU OLEHNUBAGTCS
B OAMH 6ann; npaBuabHOE BbINOJHEHWE 3aAAHUI JONONHUTENbHON Y4acTU OueHMBaeTca 3
6annamm uamn 1-2 6annamu 3a YaCTUYHOE pelleHue,

bannbl, nonyyeHHble 3a BCe BbINONHEHHbIE 3aJaHUA, CYMMUPYIOTCA.

llikana nepeBoga 6annoB B OTMETKM N0 NATUOANNBLHOA CUCTEME

OTmeTka Yucno 6annos,

7-9
10-12
13-15

NP6 1, 1P6 5, [IP6 6, [1P6 9, [IP6 12, [IP6 14.
APy 1, APy 5, 1Py 7, [iPy 8, 1Py 18, [Py 19.
0K 01, 0K 02, OK 04, OK 05, OK 06.

06sa3arenbHan YacTb
lMpu pewennn 3apaumii  1-4 3anuwute nNpPaBUAbHLIA OTBET U3 YeThipex
npeAnoKeHHbIX.
1. (1 6ann) Packpoiite GpopMyny COKPALLEHHOTO YMHOXKEHUs a*-b®:
A) a*-2ab+b’; B) (a-b)(a+h); B) a*+2ab-b*; I') (a-b)(a-h)

2. (1 6ann) Nnowapab TpeyronbHUKA BblYMCAAETCA NO hopmyne:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

3. (1 6ann) Kakoe n3 cnepyiowmx Yncen 3aKN04eHO MeXayY YNCNaMn  u

A)0,4; B)0,5; B)0,6; ) 0,7
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4. (1 6ann) Oaxbl rpadukm pyHkumin. Kakas dpopmyna cooTBeTcTByeT rpaduky 3):

1) 2) 3)

A) : B) ; B) 3 T) y=X+5.

5. (2 6anna) Boluncnure

6. (2 6anna) Pewute ypaBHeHue x*-7x+10=0. Ecnu ypaBHeHue umeeT Gonee OfHOrO
KOPHA, B OTBET 3aNM1ILNTE MEHbLWWUIA U3 KOPHEN.

7. (2 6anna) MNnowapnb 3emMenb KPeCTbAHCKOTrO X03AMCTBA, OTBEAEHHAA NOA MOCALKY
KYCTAapHMKOB 1 LLBETHUKOB, COCTABNAET 24 ra v pacnpeaeneHa Mexay HUMU B OTHOLWEHUM 5:3.
CKONbKO reKTapoB 3aHUMAIOT LUBETHUKU?

8. (2 6anna) Buicota BH napannenorpamma ABCD penut ero ctopoHy AD Ha oTpe3ku
AH=2 un HD=32. [uaroHanb napannenorpamma BD pasHa 40. Haingute nnowapnb
napannenorpamma.

[lononHUTEeNbHAA YacTb

fIpn
oTBer.

9. (3 6anna) Pei60n0B Nponbin Ha NOAKE OT NPUCTAHU HEKOTOPOE PAcCTOsHWE BBEPX NO
TEYEHMIO peKu, 3aTemM 6pocun AKopb, 2 Yaca 0BuA peiby 1 BepHynca 06paTHO Yepe3s 5 Yacos
OT Hayana nyrewectsnsa. Ha Kakoe pacctosHue OT NPUCTAHU OH OTM/bIA, €CAU CKOPOCTb
TE@YEHMA PeKn paBHa 2 KM/Y, @ COBCTBEHHAA CKOPOCTb NOAKMN 6 KM/4?

JTanoHbL OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OTtBet b b B A 2,7 2 0 816 8
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3. ®oHp OUEHOYHbIX CPEACTB ANA TEKYLWero KOHTpons

TeKywmn KOHTPONL MPOBOAATCA BO BPEMA ayAMTOPHLIX 3aHATUA NO MatemMaTuKe B
COOTBETCTBUM C yyeOHbIM mnaHom W pabouyeit nporpammbl 0Ll «MatemaTuka» no Bcem
pa3genam nporpammbl. TeKyWWUIA KOHTPOAb COCTOUT W3 [BYX YacTen: TeOopeTUyecKomn u
npakTuyeckoi. Mpu 3Tom 0byyaloLWmecs NonyyaloT 1Be OTMETKH.

TeopeTnyeckas 4acCTb NPOXOAUT B pOpMe YCTHbIX OTBETOB: 0bOyYaloWMecs BbITATUBAKOT
NATb KapTOYeK C BOMPOCAMM, AAKT NOMAHbIA OTBET (CO CMMUCKOM BOMPOCOB OOyyatowmecs
3HAKOMATCA B HAaYane M3y4YeHus pasgena).

llikana nepeBoga 6annoB B OTMETKM N0 NATUOANNLHOA CUCTEME

OrmeTka

3
4
5

3afaHuUA NPaKTUYeCKOW 4acTu (KOHTpONbHble paboTbl) YaCTUYHO B3ATbI U3 OTKPBITOrO
6aHka EIN n BINP no matemaruke.

Ha BbinoNHeHWe KOHTPONbHOM paboTkl N0 MaTeMaTuKe aaetca 1 akageMuyeckuii vac (45
MUHYT).

KoHTponbHas paboTa cOCTOUT UX 2-X YacTeir. B nepBoit 4acTu npeanaraeTcs BbINOJHMUT
4 3apaHua - BblOpaTb MPaBUbHbIA OTBET M3 YeTbipex NpeaioXKeHHbiX. Bo BTOpOI yacTu
npeanaraetca BbIMOAHWUTL 6 3aAaHMI - 0DOPMUTL X0 peleHna U 3anucatb MOJYYEHHbIN
OTBET.

3a npaBuNbHOE BbINONIHEHUE NOOOr0 3a4aHNUA NepBOI YacTM obyyalowmiica nonyyaer
oAuH 6anna. MpaBunbHOe BbINOAHEHME 3aAaHWI1 BTOPOM YAcTU OLEHMBAETCA 2 Gannamu unu
1 6an710M 3@ YAaCTUYHOE pelleHue.

bannbl, nosyyeHHble 33 BCE BbINOAHEHHbIE 3a4aHUA, CYMMUPYIOTCA.

llikana nepeBoga 6annoB B OTMETKM N0 NATUOANNBLHOA CUCTEME

OTmertka Yucno 6annos,

8-10
11-13
14-16
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3.1 [Ipamble ¥ N10CKOCTU B NPOCTPAHCTBE

P61, AP6 9, 1P6 11, 1P6 12, 1P6 14.
APy 1, APy 14, [Py 15, Py 16, APy 18, 1Py 19.
OK 01, 0K 02, 0K 03, OK 05, OK 07.

NK 3.1
Teopernyeckne BONpocCHi:
1. Chopmynupyite Teopemy ludaropa.
2. MNepeyncnute 0CHOBHbIE (UTYpbl B NPOCTPAHCTBE.
3. Mepeuyncnute cnocobbl 3afAaHNUA NNOCKOCTH.
4, Mpopgonkutre Teopemy: «Ecnu opHa w3  [OByx napanfenbHblXx MNPAMbIX
nepneHanKynapHa Na0CKOCTH, TO...».
5. Mponomkute teopemy: «Ecnu pgBe napannenbHble MJOCKOCTU MNepeceKalTcs

TpeTben, T0...».

6. ChopmynupyiTe onpegeneHne aBYrpaHoro yria.

7. Cdhopmynupyite onpeaeneHme TpexrpaHoro yraa.

8. PackponTte noHATUE «yron Mexay nNpAaMbiMny.

9. epeyncnute B3anMHOE pacnonoXeHue ABYX NPAMbIX B MPOCTPAHCTBE

10. Kakue npsimble HA3bIBAOTCA NapanieNbHbIMK B NPOCTPAHCTBE?

11. Kakue npamble Ha3bIBAOTCA CKPELMBAIOWMMUCA B NPOCTPAHCTBE?

12.  Kakue npsmble Ha3bIBAIOTCA NepneHAUKYNAPHBIMU B MPOCTPaHCTBE?

13. [llepeuncnute B3aMMHOE PacnoioXeHne NPAMOI U NNOCKOCTU B NPOCTPAHCTBE.

14. PacKkpoWTe NoHATME «Yyron MeXAay NpAMOM U NIOCKOCTbIOY.

15. PackpoiTte noHATHE «napanfiefibHOCTb MPAMON U NNOCKOCTU».

16. PackpoiTte noHATHE «NepneHANKYAAPHOCTb MPAMOM U NNOCKOCTU».

17.  lNepeuyncnute B3anMHOe pacnonoxeHune AByx NI0OCKOCTEN B MPOCTPAHCTBE.

18. PacKpoiTte noHATUE «yron MeXAy NIOCKOCTAMMUY.

19. Packpoiite noHATHE «NapanienbHOCTb NIOCKOCTeN».

20. PackpoiTte noHATME «NepneHAMKYNAPHOCTb NNOCKOCTENY.

21. KaK HaWTu paccTosHue OT TOYKKU A0 NPAMOWA?

22. Kak HaiTu pacctosHue mexay npambiMu?

23.  KaK HalTu pacctosaHue mMexay naoCKOCTAMMU?

24. [lpoponmxute onpepenexue: «llepneHanKynap — 370...».

25. [lpoponxute onpepeneHne: «kHaknoHHaa — 370...».

26. [lpopomxkute onpepeneHune: «[poeKkyns HAKNOHHON — 3TO...».

27. [lepeyncnute CBOMCTBA NApaNNenbLHOro NpOeKTUPOBAHUA.

28. [lpuBepute npumepbl CUMMETPUIA HA NNOCKOCTU B NPUPOAE, UCKYCCTBE,
apxuTeKkType.

29. [puBeauTe npumepbl CUMMETPUIA B NPOCTPAHCTBE B NPUPOAE, UCKYCCTBE,
apxXuTeKkType.
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30. B uem oTanyme NoHATUE «ABUKEHMEY» OT NOHATUA KMOBOPOT»?

KoHTponbHas pabora
06n3aTenbHan 4acrb
llpn pewennn 3apaHni 1-4 3anuwute nNpaBuibHbLIA OTBET U3 YeTbipex

npesANoXeHHbIX.

1. (1 6ann) Pacwudpyinte KpaTKyto 3anuch: a€ .

A) Touka a npuHagnexuT nnockoctu B; b) Touka a npuHapnexuT npamon S; B) npamas
a NpuHagNexuT nnockocTu B; ') npsmas a nepecekaeT NAOCKOCTb 3.

2. (1 6ann) Npsambie AB u C[, ckpewmsatoTtcsa. Kakoe pacnonoxeHue umetot npsamblie AC
uBO?

A) napannensHble; b) nepneHgukynapHble; B) ckpewusatorca; ) nepecekatorcs.

3. (1 6ann) Mnockoctn a u B umeioT 1 06wyt TouKy. KakoBo ux B3aumHoe
pacnonoxexue?
A) napannenbHbl; b) nepecekatotca no npsamoit; B) cosnagatot; IN) ckpewmsatoTcs.

4. (1 6ann) Ecnu npsmas, npoBeaeHHas Ha MJOCKOCTM Yepe3 OCHOBAHME HAKIOHHOWA,
nepneHauMKynapHa ee NpoeKkuunu, To OHa...

A) nepneHauKynApHa U CaMoi HAKNOHHOW; B) napannenbHa u camoi HAKNOHHOW; B)
CKpelymnBaeTca ¢ HAKNOHHOW; ') nepneHANKYNApHA OCHOBAHMIO HAKNOHHOA.

5. (2 6anna) Yepe3 koHubl oTpe3ka AB u ero cepeauHy M nposeaeHbl napanienbHble
npAMble, NnepeceKatoLme HeKOTOPYIO NIOCKOCTb B TOYKax A,, B, u M,. Haingute onuHy otpe3ska
MM,, ecnu otpe3ok AB He nepecekaet nnockocTtb 1 ecnu AA=6,8cm, BB,=7,4cm.

6. (2 6anna) Mpameie AC, AB n ALl nonapHo nepneHaukynspHel. Hainpute otpesok C[l,
ecnm AB=5 cm, BC=13 cm, All=9 cm.

7. (2 6anna) N3 ToukM K MNOCKOCTM NpOBEAeHbl [Be HaKNOHHble. Haiigute AnuHbl
obwWero nepneHauKynsapa, €ciuM NPOeKUUWU HAKNOHHBIX OTHOCATCA KaK 2:3 U JJUHbI
HaKNOHHbIX paBHbl 23 CM 1 33 CM.

8. (2 6anna) Haueptutb ky6 ABCLA,B,C[l,. Moctpoutb Touky KEAB, Touky Mell.C,
otpe3ok PEEA;B,(..

14



JTanoHbl OTBETOB:

Homep 5 6
3a/laHus
OTtBeT 7.1 15
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3.2 KoopauHatbl u BeKTOpbI

IP6 1, IP6 9, 1P6 11, IP6 12, P6 13.

NPy 1, APy 14, 1Py 15, 1Py 16, APy 17, 1Py 19.
OK 01, 0K 02, 0K 03, OK 05, OK 07.
MK 3.1.

TeopeTnyeckue BONpoCHI:
N3 4yero cocToMT NpAMOYroNbHas CUCTEMA KOOPAMHAT B NPOCTPAHCTBE?
Ecnu Touka nexuT B N10CKOCTU Xy, KaKasa KOOpAMHaTa y Hee HyneBaa?
[puBeuTe NpUMep KOOPAUHAT TOUKU A, KOTOPAsA NEXUT Ha OCU Z.
Packponte noHATME KBEKTOPX.
Kak HaiTM KoopauHaTbl BeKTOpa?
[epeyncnuTe M packpomnTe NpaBuaa CNOXeHUA BEKTOPOB.
Kakne BeKTOpbl HAa3bIBAKOTCA KONNMHEAPHBIMU?
Kakne BeKTOpbl HAa3bIBAOTCA NEPNEHAUKYNAPHBIMU?
Yemy paBHO CKanapHoe npou3BeAeHne BEKTOPOB?
Kak HaNTu BeKTOpHOE Npon3BeieHne BEKTOPOB?
Yemy paBeH yron mexay BeKTopamu?
[puBeguTe npumep MaTpuLbl 2x2.
Mpuseante npumep Matpuubl 3x3.

WO oo~ Oy U1 0N

_
= o

_ =
w N

KouTtponbHasa pabora

06sa3arenbHas Yacrb
-4 3anuinTe NpaBuabHbIA OTBET U3 YeTbipex NPeIoKeHHbIX.

1. (1 6ann) Naubl Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 Hux nexar
Ha KoopauHaTtHou npamoi Oy?

A)A; B)B;B)C; N A.

2. (1 6ann) Kakue u3 sektopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) sBnstoTcs
eNHNYHbIMK?

A)a; B)c; B)B; TN p.

3. (1 6ann) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonnuHeapHbI?

A) a, B; b) ¢, B; B) a, ¢c; ') KOnnnHeapHbIX BEKTOPOB HeT.

4. (1 6ann) Oaubl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHon Kakoro oTpeska
saBnsetca Touka M(0,3,4)?

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

5. (2 6anna) [axbl BekTopbl a(-6,0,8) , B(-3,2,-6). HailauTe ckanspHoe npou3sefeHue
BEKTOPOB.
6. (2 6anna) Mpu Kakux 3HaYeHUAX 7 BEKTOPLI & (4,1,2), B(1,2,n) nepneHanKyNapHbI? )
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7. (2 6anna) [daubl Bektopbl a(-6,0,8), B(-3,2,-6). Haiigute KOCMHYC yrna mexay

BEKTOpaMu.
8. (2 6anna) Jokaxute, 4To YeTbipéxyronbHuk ABCL sasnsetcs pombom, ecnu:
A(6,7,8), B(8,2,6), C(4,3,2), (2,8,4).

Homep 5 6 7 9
3a4dHusa
OtBet -30 -1 -3/7 68
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3.3

[1P6 1, 1P6 3, 1P6 5, [IP6 14.

0Py 1, APy 6, APy 7, Py 8, 1Py 18, IPy 19.
0K 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTrnyeckue BoNpochi:

1.  Yemy paBeH yron B 0AUH paguaH?

2. B Kakux yeTBepTAX TPUrOHOMETPMYECKOTO Kpyra GyHKUMA y=SinX NpuUHUMAET
NONOXUTENbHbIE 3HAYeHUA?

3. B Kakux yeTBepTAX TPUrOHOMETPUYECKOTO Kpyra PyHKUMA y= COSX NPUHUMAET

OTpULATENbHbIE 3HAYEHUSA?
4, Mpogonxute onpegenerune: «CMHYC OCTPOro yraa — 370...».
Mpopomkute onpeaeneHune: «kKOCMHYC OCTPOro yraa — 310...».
Mpogonxute onpefeneHune: «TaHreHC OCTPOro yrna — 3T10...».
CchopmynupyiTe 0CHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
Yemy paBHO npou3BeaeHue tgx*ctgx?
Yemy paBeH sin(2x)? ChopmynupyinTe NpaBnao BblYUCNEHUA.
0. Yemy paBeH cos(2x)? ChopmynupyiiTe NpaBuIO BbIYUCIEHUS.
11. lNepeuncnute TpUroHoMeTpuYeCKne GyHKUUKU, YKAXKNUTE UX Nepuoabl.
12.  Yemy paBeH nepuop QYHKUUN y=COS{4X)?
13.  emy paBeH nepuop hyHKUNUM y=Cc0S(X/4)?
14. Onpepenute 06nacTb 3HAYEHUS GYHKLUMM y=3c0S(5X)?
15. [epeyncnute cnocobbl peleHns TPUrOHOMETPUYECKUX YPABHEHUIA.
16. PackpoiTe anroputm peleHus OAHOPOAHbLIX TPUTOHOMETPUYECKUX YPABHEHU
nepBoro nopaaka.
17. PackpoiTe anroputm pelleHus OLHOPOAHLIX TPUTOHOMETPUYECKUX YPaBHEHUN
BTOPOro NopAAKa.

= O 00~ Oy U1

KouTponbHasa pabora
06a3aTennHan 4acTb
-4 3anuinTe NpaBuibHbINA OTBET U3 YETbIPeX NPe/I0KEHHbIX.

1. (1 6ann) B AABC sinC=%. Kakas u3 ctopoH aBnsetca runoteHyson AABC?
A) AB; B) AC; B) BC; I') CB.
2. (1 6ann) Yrnom Kakoi yeTBepTn ABnfeTCA yron a=400°7?
A) I; B) IL; B) IIL; I') IV.
3. (1 6ann) Kakue u3 dyHKUUN ABASAIOTCA YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; ') y= ctg x.
4. (1 6ann) Kakue u3 yncen aBnaoTCA KOPHEM YPABHEHUA COS X =%?
1[4 2n

A s
A)x—g, B)x—g, B)X_E’ r)x—?.
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5. (2 6anna) Boluncnure: sin % + COS %

6. (2 6anna) Haiigute 3HauYeHUE BbIPAKEHUS 4arccos\/f - 4arcsin(— \/f)
7. (2 6anna) fokaxuTe ToXaecTBO: 2sin(T/2+a) + Cos(T — )= cosa.
8. (2 6anna) PewnTe ypaBHeHue: sin’ x - 4 sin x + 3 =0,
[lononHutenbHaa 4acrb
fIpn
oTBer.
9. (3 6anna) PewnTe cucteMy ypaBHeHMiA:
X+y=m
sinx + siny = 2.
3TaNOHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3ajiaHms
OTset b A B b 1 2T - |z+2m, | G+ 2m; -+
e’ 2mn),
n nE€’l
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3.4

[iP6 1, 1P6 4, 1P6 6, [1P6 14.

APy 1, APy 6, Py 7, APy 8, 1Py 9, iPy 10, Py 11, Py 18, [IPy 19.
0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

MK 3.1.
TeopeTrnyeckue BONpoCH:
1. Mponomxkute onpepenexnne: «locnegoBarenbHOCTb — 3T0...».
2. [puBeguTe npumep apupmMeTU4eCKon Nporpeccum.
3. [puBeanTe npumep reoMeTpUYeCKOM NPorpeccuu.
4, MpuBeauTe npumep 6€CKOHEYHO YObIBAIOLLE FEOMETPUYECKON NPOrpeccum.
5. Mpoponxkute onpegeneHune: «llponssoaHas — 370...».
6. PackpoiTte reomeTpuyeCcKMin CMbICN NPOU3BOLHON.
7. Mpopomkute onpegeneHune: «acarenbHas — 310...».
8. Packpointe pu3nyeCcKnin cMbicn NpOU3BOAHON.
9. Mepeuyncnute npaBuna BbIYUCNEHUA NPOU3BOSHbIX.
10. Yemy paBHa Npou3BOAHAA CTENEHHOW PYHKLUKU?
11. Yemy paBHa Nnpou3BOAHas Npou3BeaeHUa?
12. Yemy paBHa Npou3BOAHAA YAaCTHOro?
13. Yemy paBHa NpOM3BOAHAA CNOXHOW PYHKLUUKU?
14.  ChopmynupyiTe Nnpu3HaK BO3pacTaHUsa QYHKLUUK.
15. Cdopmynupyite npusHak yobiBaHus GYHKUMUN.
16. Cdopmynupyite npu3sHaK TOYKU MAKCMMyMa QYHKLMUK.
17. Cdopmynupyite npu3HaK TOYKU MUHUMYMA DYHKLUUN.
18. CocTaBbTe anroput™M pelleHWUs 33a4a¥4 Ha HaAxXOXAEHUs Haubonbliero u

HauMeHbLlero 3HaYeHnsa QYHKLUUKN HA OTpe3Ke?

19.

CocTaBbTe anroput™M WCCNEAOBAHMA W NOCTPOEHUs rpaduka QYHKUMKU C

MOMOLLbIO NPOM3BOAHOMN.

20.

1.

Kak HanTu BepTMKaNbHYO acMMNTOTY rpadmka pyHKuum?

KouTtponbHasa pabora
Q6s3arenLHag 4acTb
-4 3anuinTe NpaBuabHbIA OTBET U3 YeTbipex NPe10XeHHbIX.

(1 6ann) Yemy paBHa Npon3BoHas GYHKUUM y=COS°X?

A) yr'= - sin’x; B) yr=-2sin’x; B)yr=-2cos xsinx; ) yr=2cos x.

2. (1 6ann) Mo kakoi n3 hopMyn BLIYUCAAETCA NPOU3BOAHANA NPOU3BEAEHUSA?

A) (u+v)r=ur+vr; B) (uv)r=urv+uvr; B) (%)' = uvv;zuv; N (f(g(x))r=fr(g(x))*gr (x).
3. (1 6ann) Pewwute ypasHeHue fr' (x)=0, ecnu f(x)=3x* — 6x +4. Boibepute oTBeT.

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

4.

(1 6ann) Ha pucyHke wu3obpaxeH rpaduk npousBogHoi GyHKuuK f(x),

onpepgeneHHon Ha uHTepeane (—10; 8). Hangute konMyecTBo TOUEK MaKCUMyMa PyHKLmuK f(x)
Ha oTpe3ke [—9;6].
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A)5;B)4;B)2;T) 3.

-8 3anuwute xop peleHuUs U NoJyYeHHbIN OTBET.
5. (2 6anna) MarepuanbHas TOYKA ABMXKETCA NPSAMOAMHENAHO NO  3aKOHY

(rne x — paccTosHue OT TOYKM OTCYETa B MeTpax, t — Bpems
B CEKyHAaX, U3MEpeHHoe C Hayana ABuxeHus). Haingute ee ckopocTb (B M/C) B MOMEHT
BPEMEHU
6. (2 6anna) Ha pucyHke n3obpaxeéH rpaduk hyHKkuum y= f{x) u KacatenbHas K Hemy B
TOouKe ¢ abcumccoit X, Hangute 3HaueHne NponM3BOAHON PYHKLMM f{X) B TOUKE X,.

(x—2)(x+3) >0
(x—8)
8. (2 6anna) Uccneposatb dyHKUMIO f(X)=x> — 3x M NOCTPOUTL €€ rpatuk.

7. (2 6anna) PewunTe HepaBeHCTBO:

Homep 1 2 3 4 5 6 7 8 9

3a/iaHun

OTtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +0)

JTanoHbL OTBETOB:
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3.5 MHororpaHHuku u Tena BpaujeHus

[1P6 1, 1P6 6, 4P6 9, 1P6 10, AP6 11, 1P6 12, 1P6 14.
APy 1, Py 12, APy 13, Py 14, 1Py 15, Py 16, 1Py 18, [Py 19.
0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

NK 2.4, NK 3.1.
Teopernyeckue BONpoCHI:
1. Mpopomkute onpepeneHne: «<MHOrorpaHHuK — 370...».
2. Mpogomkute onpepeneHune: «llpusma — 370...».
3. Mpogomkute onpefeneHune: «lMpamoyronbHbll napannenenunes — 310...».
4. Mpoponkute onpeaenenmne: «Kyb — 3to...».
5. Mponomxkute onpepenexnne: «lMupammpa — 370...».
6. ChopmynupyiTe CBOMCTBO O NPOTUBONEXKALLMX FPAHAX Napannenenuneaa.
7. ChopmynupyinTe CBOMCTBO O AMArOHANAX napannenenuneana.
8. ChopmynunpyinTe CBOMCTBO O AUATOHANU U IMHENHBIX Ppa3Mepax NPAMOYrobHOr0
napannenenunepa.
9. Kakas npu3ma Ha3blBaeTcA NpAMOn?

10. Kakas npu3ma Ha3blBaeTCA NPaBUIbHON?

11. PackpowTe noHATUE «NpaBUIbHAA NUPAMULAX.

12.  Yto Takoe anodema npaBUNLHON NUPaMUibI?

13. B yem oTaMuMe nNONHOW NOBEPXHOCTU MNPU3Mbl OT MOJNIHOW MOBEPXHOCTU

nupamuabl?

14. Chopmynupyiite Teopemy 0 BblYMCAE€HUM OOKOBOW NOBEPXHOCTU NPAMOM
NPU3MBbI.

15. Cdopmynupyiite Teopemy 0 BblYMCIE€HUU GOKOBOM MOBEPXHOCTU NPaBUIbHOM
nupamuabl.

16. Hasosute npepgmertbl U3 Bawen NpopecCMOHANbHOW LeATeNbHOCTU, KOTOpble
UMelT GOPMbl MHOFOFPAHHUKOB.

17. Kakue MHOrorpaHHuWKM Ha3blBalOTCA NpaBuabHbiMKU? [lepeyncaute npaBuabHble
MHOTOrpaHHUKMU.

18. Tlpopomxkute onpepenenune: «unuugp — 31o...».

19. [lpoponmkute onpeaenermne: «kKoHyC — 370...».

20. [poponmkute onpepeneHune: «YceyeHHbI KOHYC — 3T0...».

21. lpopomkute onpepeneHune: «lap — 370...».

22. Yto ABnAeTCA BbICOTOMN YCEYEHHOrO KOHyca?

23.  Yto ABNnAeTCsA OCEBbIM CeYEHUEM LMANHAPA, KOHYCA, yCEYEHHOro KOHYCa, Wwapa?

24,  [epeyncnute efUHULbI U3MEPEHUS NNOWAAHN, 0ObeMa.

25. Yemy paBHO OTHOWeEHWE nnoWAAen noBepxHocTeir nofobHbIX duryp B
npocTpaHcTee?

26. Yemy paBHO OTHOWeHWE 06bEMOB NOJO6HBLIX PUryp B NPOCTPAHCTBE?

27. Hasosute npepgmertbl “3 Bawen NpopecCMOHANbHOW LeATeNbHOCTU, KOTOpble
“UMeloT POpPMbl TeN BpaLLeHus.
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Homep 5 6 7

3alaHus

OTtBeT 27 2744 o
m
m
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3.6

[1P6 1, 1P6 4, [1P6 6, [1P6 14.

APy 1, APy 6, APy 7, APy 8, Py 9, Py 10, APy 11, Py 18, 1Py 19.
OK 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

NK 3.1.

TeopeTrnyeckue BONpoCHI:
Mpopomkute onpepeneHue: «PyHkuns F(x) Ha3blBaeTCA ...».
PackpoiTte reomeTpuyeCcKMin CMbICN ONpeaeNeHHOro nHTerpana.
Mpoponkute onpegeneHune: «kKpuBonnHenHasa Tpaneyma — 370...».
Cchopmynupyiite hopmyny HbtoToHa-JlenbHuLa.
B uem 3akniouaetcs obwwMit BUA BCEX NEPBOOOPA3HBIX?
Mepeuncnute npaBuna BbIYUCAEHUA UHTETPANOB.

O™ N

KouTponbHasa pabora
06n3aTenLHan 4acTb
-4 3anuunTe NpaBuibHbIA OTBET U3 YETbIPEX NPEANOKEHHbIX.

1. (1 6ann) ns kakom U3 GyHKuMit dyHKumusa F(x)=x’-3x*+1 aBnsetcs nepsoobpasHoOii?
A) f(x)=3(x*-2); B) f(x)=3x(x*-2); B) f(x)=3x*-6x+1; I') f(x)=3x*-6x.
2. (1 6ann) flaHa dyHKkums f(x)= 3x*+1. Yemy paBHa F(1)
A)2;B)4;B) 6;T) 15.
3. (1 6ann) 06wwui Bupa BCcex nepBoo06bpasHbix ansa f(x)=sinx?
A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; ') F(x)=-tgx+C.
2
4. (1 6ann) Belumcnute onpepeneHHblit MHTErpan f1 xdx.
A)-1;b) 1; B)-1,5; T) 1,5.

5. (2 6anna) fAensercsa nu F(x)=x’-3x+1 nepBoobpasHoi ans dpyHkuum f(x)=3(x*-1)?
6. (2 6anna) 3apaiTe nepsoobpasHyio F(x) ans dyHkumum f(x)=3x*-2x, ecnm n3BecTHbl

KoopanHaTbl Toukn M (1, 4) rpadmka F(x).

7. (2 6anna) Ha pucyHke u3obpaxeH rpaduk cdyHkuun y=f(x), onpepenéHHoin Ha

nutepeane (—3; 11). Hananute HaumeHblee 3HaYeHne GyHKuMK f(x)Ha oTpeske [2; 9,5].

8. (2 6anna) Ha pucyHke nsobpaxeH rpaduk Hekotopoi dyHkuum y=f(x). Monb3ysachb

y 5
PUCYHKOM, BLIYMCIIUTE ONpeaeNeHHbIi uHTerpan [ f(x)dx.
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3.7 CreneHuu u KopHu. CreneHHaa yHKuuA

[IP6 1, 1P6 2, [P6 3, 1P6 5, [P6 6, [1P6 14.

APy 1, APy 5, APy 6, Py 7, 1Py 8, 1Py 18, 1Py 19.
0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06.

Teopernyeckue BONpoCH:
1. ChopmynupyiTe onpefeneHune cteneHHon hyHKLUMK.
2 Nepeyncnute CBOMCTBA CTENEHHON YHKUMUM C LLeNbIM NOKa3aTenem.

3. lepeuyncnute CBOMCTBA CTENEHU C LENCTBUTENbHLIM NOKa3aTeneM. [lpusegute
npumepsl.

4., [epeuyncnute CBOMCTBA KOPHA HaTypanbHOW cTeneHu. lpuseaute npumepsl

5. Ha uyto Heob6xoaMmo 06paTUTb BHUMAHME MPU PELEHUU WMPPALUOHANBHOTO
YPaBHEHMUA YETHOMN cTeneHun?

6. Yemy paBeH KOpeHb YETHON CTEeNeHM U3 OTpuLaTenbHoro yucna? lMpusegute
npumep.

7. Yemy paBeH KOpeHb HEYETHOM CTeneHu u3 oTpuuatenbHoro yncna? lNpueegute
npumep.

8. Ha 4to cTtoMT 06paTUTb BHUMAHME NPU PELIeHUU UPPALUOHANbHbLIX, APOOHO-

paLMOHaNbHbIX YPaBHEHMUI U HEPABEHCTB?

KoutponbHas pabora
Q6a3aTtennLHag 4acTb
-4 3anuunTe npaBuabHbIA OTBET U3 YETbIPeX NPeANOKEHHbIX.

1. (1 6ann) Mexay KakMMW ABYMs HATYPaibHbIMW YUCAAMMU HAXOAUTCS YMCIO 1/197
A)19120;b5)213;B)18un 19;T)3 un4.

2. (1 6ann) Onpepenute KopeHb ypaBHEHUA x’=125

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

3. (1 6ann) Pacnonoxwute B nopajKe BoO3pacTaHMs Ynucna: 2; 3V5; V17

4 5 p— % 3
A) 2; W5; V17, 5) 2; V17; V5; B) %5 2; VA7; I) V17, 2 V.
4. (1 6ann) YMHOXas yucna c 04MHAKOBLIM OCHOBAHMEM, UX CTENEHMU...?
A) ymHoxaem; b) penum; B) cknagpiBaem; ) oTHUMaemM.

[1pu BbInONIHEHNYM 3a4aHNH 5-

5. (2 6anna) Hangute 3HaueHue BblpaXKeHus npu a=7.

6 (2 6anna) Haipute 3HaYeHUe BbIPAXKEHUS
7. (2 6anna) PacctosHue ot Habnopatens, Haxop,ﬂm,eroca Ha HebonbWoON BbicOTE h
KMNOMETPOB Haf 3eMnéil, [0 HabNoAaemoi UM JUHUKM TOPU3OHTA BLIYUCNAETCA MO
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dhopmyne , rae R=6400 km — paauyc 3emnun. C Kakoi BbICOTbI TOPU3OHT BUAEH Ha

paccTofiHum 48 knnomeTpoB? OTBET BbIpa3nuTe B KUIOMETPAX.

8. (2 6anna) PewwnTe ypaBHeHue

[lononHUTEeNbHAA YacCTb

OoTBerT.

9. (3 6anna) Pewute rpaduyeckn cucTemy ypaBHeHUN: {y = VX

y=Xx
3TanoHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3afaHusa
OTtBer b r B B 49 2 0,18 36 | (1; 1)
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3.8

[1P6 1, 1P6 2, 1P6 3, 1P6 4, IP6 5, [1P6 6, 1P6 14.

APy 1, APy 5, APy 6, APy 7, Py 8, Py 18, [Py 19.
OK1,0K2 0K3,0K4 0K5, 0K6.

N WM

5.

TeopeTnyeckue BONpoCH:
ChopmynupyinTe onpepeneHme nokasaTenbHOU QyHKUNM.
MNepeyncnute CBOMCTBA NOKA3aTeNbHON (YHKLMMN.
Mepeuncnnte cnocobbl pelweHns nokasaTeNbHbiX YpaBHEHUN.
ChopmynupyinTe NpaBuio peleHnsa NpoCTenmnx NoKasaTenbHbIX HEPaBEHCTB.
B uem 3akntoyaertca rpaduyeckmnii cnocob peleHns YpaBHEHWIA.

6. lMpusegute npumep (YHKLMOHANLHON 3aBUCUMOCTU NOKa3aTeNbHOM GYHKLUUU U3
peanbHOM XU3HM.

KouTponbHasa pabora

06sa3arenbHasn 4acTb
-4 3anuinTe NpaBuabHbIA OTBET U3 YeTbipex NPeI0KeHHbIX.

1. (1 6ann) lpu KakoOM 3HauYeHMM a QyHKUMA y=a‘ ObiBaeT Ha Bceit obnacTu
onpepenexHna’?

A)a=3; b)a=8,25; B) a=;; ) a=V3.
2. (1 6ann) Ha pucyHke n3obpaxér rpaduk dhyHkumm uaa f(x)=a*. Haingute 3HaueHue

f2).

A) 25.; B) 5; B) 32; ') HeT BepHOro OTBeTa.
3. (1 6ann) ®yHKUMA 3aaaHA POPMYNOIL: f(x)=(§)x. Yemy pasHo f(-2)?
A)-L; B)-4;B) 4; 1) V2.

4. (1 6ann) KopeHb ypaBHeHUs ?
A) 12,5; b) 13; B) 14; T) 15.

5. (2 6anna) Haipute KopeHb ypaBHeHUs 3**-5%3'=12
6. (2 6anna) CKONbKO LeNbIX pelieHmnit UMeeT HepaBeHCTBO1<7'<497?
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7. (2 6anna) Hanpute ToYKy Makcumyma hyHKLUM
8. (2 6anna) B xoae pacnaga pagMOAKTUBHOIO M30TOMA €r0 MAcCa YMEHbWAETCA Mo

3aKOHY roe m, — HayanbHas macca usotona, t — Bpems, npowepguee oT
HayaNbHOr0 MOMeHTa, T— nepuof nonypacnaga. B HauyanbHbIi MOMEHT BpemMeHW Macca

usortona 184 mr. llepuopg ero nonypacnaga cocrasnset 7 muH. Hangurte, yepes CKONbKO MUHYT
Macca u3otona byaet pasHa 23 mr.

[lononHUTEeNbHAA YacCTb

OoTBerT.

y—2x=0
9. (3 6anna) PewnTe rpacmyeckn cuctemy ypaBHeHU: {y _ox=0°

JTanoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aflaHus
OTtBer B A B A 1 2 -4 21 (2; 4)
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3.9

IIP6 1, 1P6 2, [IP6 3, IP6 4, [IP6 5, 1P6 6, [IP6 14.

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

TeopeTrnyeckue BoNpochi:

1. ChopmynupyiTe onpeageneHme norapudmmnyeckon GyHKLUN.

2. Mepeuncnute cBOMCTBA NOrapnudMmMyYecKon QYHKUUU.

3. Mpopomkute onpegeneHune: «Jlorapudm — 3710...».

4. Yemy paBeH norapum npousseneHuna?

5. Yemy paBeH norapudm 4actHoro?

6. MpuBeguTe npumMepsbl NorapudmMmUyYecKoi cnupanu B NpUpoLe U B OKpyxaiLem
MUpe.

7. Ha uto cTouT 006patuTh BHMMaHME NpWU pelWeHUU NorapupMUYecKux W
ypaBHEHUIN U HepaBEHCTB?

6. Mepeyncnute cnocobbl peleHns norapudmMmUUeckux YpaBHEHUIA.

7. Chopmynupynte  npaBunao  pelleHUa  NpoCTedWwnx  norapumMuyecKnx
HepaBeHCTB.

8. B uem 3aknioyaetca rpaduyeckuit cnocob peleHns ypaBHEHUIA.

6. [puBeauTe npumep GyHKLMOHANLHON 3aBUCUMOCTU NOTapUPMUYECKOn HYHKLUMN 13
peanbHOM XU3HM.

KouTtponbHasa pabora
(06sa3arenLHas 4acCrb
-4 3anuunTe NpaBuUsIbHbIA OTBET U3 YETbIPEX NPEANOKEHHDIX.

1. (1 6ann) Kakas u3 dyHKUMI1 BO3pacTaeT Ha BCeit 061acTu onpeaeneHus?
A) f(x)=logs x: b) f(x)=0,7% B) f(x)=x’; T) f(x)=log1 X.

2. (1 6ann) Ykaxute o6nactb onpepenequs pyrkumn f (X) =
A) (-7; 1,5); B) (-o0; -1,5), (7; +°).; B) (-1,5; 7); T) (-o0; -7), (15 +oo)
3. (1 6ann) Pacnonoxutb B nopsake Bo3pactanusa: loggs 4; loggs 0,4, logs i.

2X—3

A) loggs 4; logos 0,4; logosi' B) logos 4;l0ggs 71085 0,4;
B) 10g05— 10305 04 10g05 4 I') 10g05 04 10g05 10g054

4. (1 6ann) Haitgute KopeHb ypaBHEHUA
A) 11; b) -11; B) -3; ") 3.

5. (2 6anna) Onpepennte 3HaueHue BuipaxeHns logg 2 + logg 3 + 2les2 4,
6. (2 6anna) Ykaxute HaumeHbluee Lenoe pelieHne HepaBeHCTBa:
logz(6x — 4) > 2,
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7. (2 6anna) Hapaute TOUKY Makcumyma yHKLUM

8. (2 6anna) [ins oborpeBa nomelleHuUs, TemnepaTypa B KOTOPOM MOAAEPKMUBAETCA HA
ypoBHe T,=15° yepe3 paguaTop 0TONNEHUA NPONYCKAIOT ropAYyio Boay. Pacxon npoxoaaien
yepe3 Tpyby paamatopa Boabl m = 0,6 kr/c. lpoxoas no Tpybe paccTosHWe X, BOAA
OXNaXAaeTcs 0T HayanbHoMm Temnepatypbl T,=91° po Temnepatypbl T, nNpuUYéEmM

roe — TennoémMKOCTb BOAbI, —
ko3t duumeHT TennoobmeHa, a — NoCTOAHHasA. Hangute, po Kako Temnepatypsl (B
rpagycax Llenbcua) oxnagutcsa Boaa, ecnu anuHa Tpy6bl paguatopa paBHa 144 m.

[lononHUTEeNbLHAA YaCTb

fipu
OTBeT.
+ 2x =logz 135 —logs 5
9. (3 6anna) Pewnte rpaduyeckn cuctemy ypaBHeHMM:{y _g3 _ S
2y —3x=6
3TanoHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHus
OTteer A r A b 5 3 -6 34 (0; 3)
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OopazoseamenvHble pe3yibmamal, noodaexcauiue npogepke (31emMeHnol):

3.10 Muoswcecmea. Inemenmot meopuu zpaghos

JIP6 1, J1P6 2.

HPy 1, 1Py 2, APy 3.
OK 1,0K 4, OK 6, OK 7.
IIK 3.1

NoobhwdE

8.
9.

Teopernyeckne BONPOCHI:
Cdopmynupyiite onpeneneHue MHOKECTBA.
[Iponomxkure onpeaenenne: «O0beIMHEHHE MHOKECTB — 3TO. .. ).
[Iponomxkure onpenenenue: «llepeceuenre MHOXKECTB — 3TO. ...
[Iponomxkure onpenenenue: «Pa3zHocTs MHOXECTB — 3TO. ...
N300pa3ute o0beAMHEHUE IBYX MHOXKECTB Ha Kpyrax Jitnepa.
N300pa3ute nepeceueHre Tpex MHOXKECTB Ha Kpyrax Juepa.

Chopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCsl BEPIIMHOM, peOpom

rpada?
Kax HaiiTu crenenb BepiinHbl rpada?
Ha3oBuTe 0TIIMUUTEIBHBIE YEPTHI OJHOTO U HEMOJIHOTO TpadoB.

10.Ha3oBuTe OTIMYUTEIIBHEIC YCPTHI CBA3HOI'O U HCCBA3HOI'O Fpa(bOB.

KourpoabHast padoTa
Oo0a3aTebHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwume npasunvHblll Oomeem U3

nPeo10IHCeHHBIX.

1.

(1 6amm) Kakas oreparus n300pakeHa Ha Kpyrax Dujepa?

A)E=AUB; B) E=AnB; B) E=4\38,T) E=A-B.

2. (1 6amn) Kakoii rpad npeacrasicH?

A) nonssiif; b) Henonwblid; B) JIEPEBO; I') HyneBoid.

3. (1 6amn) ITsarepo pabounx BCTPETHUIIUCH MTPH BBICAKE IIBETOB B KIIyMOBI. CKOJIBKO
BCEro ObUIO CAEJIAHO PYKOIOKATHIM

A)10;b)11;B)5; 1) 6.

4. (1 6amn) OnpeaenuTe CTENeHb BEPIITHHBI B:

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

uemaoslpex
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Ilpu evitnonnenuu 3a0anuil 5-8 3anumiume x00 peuwieHusA u noJjay4eHHblil Onmeemn.

5. (2 6amma) 1. Jansl 1Ba MHOKEeCTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anuimuTe U n306pazute rpaduuecKku HOBoe MHOXKECTBO E: a) E=AuUB ; 0)E=ANSB .

6. (2 6anna) KonmHsl 1py3bst 3aHUMAIOTCS] KAKUM-HUOYIb BUJIOM criopTa. 14 u3 Hux
yBiekatTcs ¢pyroonom, a 10 — Gackerdosiom. 1 TOTBKO ABOE YBIEKAIOTCSA U TEM U
IpyruM Bugom crnopta. Ckonbko apysei y Tonu?»

7. (2 6amta) Ha pucyHke — cxema JIOpor, CBSI3BIBAIOIIMX TOPOJACKUE TTapku A, b, B,
I', 1, E. I1o kaxx1oi JoOpore MOXKHO JIBUTaThCs TOJIBKO B OJJHOM HAIIPaBJICHUU, YKA3aHHOM
cTpenikoid. CKOJIBKO CYIIECTBYET pa3IMYHBIX MyTeH u3 napka A B mapk E?

8. (2 6amnma) MoxHO 1 HApUCOBATh H300PAKEHHBIN HA pUCYHKE Tpad HE OTphIBas
KapaHJami oT OyMaru 1 mpoBOJIs Kax0e pedpo pOBHO OJIMH pa3?

JlonoIHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE pPEUICHUA U
NOJIy4eHH LI Omeem.

9. (3 6amna) I[lepByto Uau BTOPYIO KOHTPOJBHBIE PAaOOTHI MO MAaTeMAaTHKE YCIEITHO
Hanucanu 33 cTyAeHTa, NMEepPBYIO WIH TPEThio — 31 CTYIEHT, BTOPYIO WIH TPEThIO — 32
crtynenta. He meHee AByX KOHTPOJBHBIX padboT BbIMOMHWIN 20 cTyaeHTOB. CKOJBKO
CTYJICHTOB YCTIEIIHO PEIIUIU TOJIBKO OJHY KOHTPOJBHYIO padboTy?

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHNA
OTtBer B b 10 r - 22 8 HET 18
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3.11

[1P6 7, 1P6 8, 1P6 14.
0Py 1, APy 2, APy 3, APy 4, APy 12, APy 13, Py 14, 1Py 18, APy 19.
OK 1,0K2,0K 3,0K 4, OK 5,
MK 3.1.
TeopeTuyeckue BONPOCHI:
1. Mpoponmkute onpepenenune: «CnyvaitHoe cobbiITe — 370...». [puBepute
npumep.
2. MpuBeauTe NpuMep AOCTOBEPHOrO COOLITUA.
3. MpuBeanTe npumMep HEBO3MOXKHOTO COOLITUSA.
4. Mpoponkute onpeaeneHue: «BepoaTHOCTb cyyaitHOro coObITUA — 3TO0...».
5. CopmynupyinTe NpaBuao HAXOXKAEHUA CNOXKEHUA BEPOATHOCTE.
6.  CchopmynupyiTe NnpaBuaO YMHOXKEHUA BEPOATHOCTEN.
7. Kak HainTu cpepHee apudmeTMyeckoe YnCcnoBoro paga?
8. Kak HanTu meamnaHy 4ncnoBoro psaaa?
9. Kak BbluMcnsaeTca pa3max YncnoBoro paga?

10. [IndA yero HyXHbl guarpammsl, rpaukun? MNepeyncnnte BuALI AUarpamm.

11. [lpueeauTe npumepbl NPOABNEHUA 3aKOHA OONbWMX YMCEN B NPUPOLHbIX
ABNEHUAX.

12. lpueeauTe npumepbl NPOABAEHUSA 3aKOHA BOAbLWMUX YUCEN B 0OLLECTBEHHbIX
ABNEHUAX.

13. Y70 M3yyaet cTaTuUCTUKa?

14. lpoponmxute onpepeneHune: «CoyetaHme — 3to...».

15. [lpopomxute onpepeneHune: «PasmelleHme — 370...».

16. [lpopomxute onpepeneHune: «llepectaHoOBKM — 3T0...».

17. llpuBeguTte npumep MHOXECTBA U3 peanbHON XU3HU.

18. [lpuBegute npumep onepauuu nepecevyeHnUs MHOXKECTB.

19. [pueeauTe npumep onepaunm 06beMHEHUA MHOXKECTB.

20. [lpuBepuTte npumep onepauun pasHOCTU MHOXKECTB.

21. Packpoiite noHATUA «rpad», «4epeBO», KLUUKN».

KoHTponbHas paborta
06n3aTenbHan 4acrb
[Ipn pewennn 3agaHnn 1-4 3anuwnte npaBuibHbIA OTBET U3 4YeTsipex
npeAnoxeHHbIX.
1. (1 6ann) KombuHatopuka — 3T0 pa3fen MaTeMaTUKW, OTBEYAOLWMit HAa BONPOCHI
CKONbKMMMU CNOCOOAMU MOXKHO BbIOPATb 3NEMEHTHI ...
A) 3afaHHOrO KOHEYHOro MHOXecTBa; b) 6GeckoHeyHoro MHoxectBa; B) nwboro
MHOXeCTBa; ) ppaunoHanbHbIX Ynucen.
2. (1 6ann) CoefMHEHUs M3 N 3NE€MEHTOB, OTAMYAKOWMECA APYr OT Apyra TO/bKO
NOPALKOM PAacnoNOXeHUA B HUX 3/IEMEHTOB, HA3bIBAKOTCA:
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A) nepectaHoBkamu; b) coyetanuamu; B) pasmewenuamu; ') kombuHauuamm.

3. (1 6ann) Yncno Bcex BO3MOXKHBIX Pa3MeLEHNIA BbIYMCAISETCS N0 hopMyne:
An=nn-m), .\ Am=nn—-1).(n—-m+1), ,, A= =~ | Am =

A) n ! 5) n ’ B) n (n—m)!' r) n
n(n +m)

4. (1 6ann) I'pynnupoBka — 370...

A) ynopspgoyeHue efuHML COBOKYNMHOCTM NO npusHaky; b) pa3buenue eauHuy
COBOKYMHOCTM Ha rpynnbl N0 npu3Haky; B) 0606weHne eanHnyHbix haktos; I') 0606wweHmne
e4MHUYHbIX NPU3HAKOB.

5-8

5. (2 6anna) B cpeaHem u3 2000 capoBbIX HACOCOB, MOCTYMUBLUMX B NPOAAXY, 6
noaTekaoT. Hailaute BepOATHOCTb TOFO, YTO OAAMH CIYYaHO BbIOPAHHbIN AN KOHTPONSA HACOC
He noAaTeKkaer?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMSAH NOObIX TPex BUAOB OAHONETHUX LBETOB 3a
nocnepHue 3 roga. CoctaBuTb Anarpammy no HageHHbIM faHHbIM. CaenaTh BbIBOADI.

7. (2 6anna) LiseToBoay NpepsioXuan yKpacutb KnymoOy LBeTaMu, UCNoNb3ys 3 BuUAaa.
CKONbKO pa3nUyHbiX BAapUAHTOB eCTb Yy LIBETOBOAA, €CAU €CTb BbIOOP M3 5 BMOOB pa3HoOM
paccapgbl?

8. (2 6anna) CkonbkUMK cnocobammu MOXKHO NOCAAUTD 4 KYCTApHUKA B OAUH pag?

Homep 1 2 3 4 5 6 7 8 9
3alaHus
OTBeT A A B A 0,997 - 10 24 0,408
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3.12 YpaBHeHus n HepaBeHCTBa

[1P6 2, [IP6 3, 1P6 14.

APy 1, APy 5, APy 6, APy 7, APy 8, Py 11, APy 18, 1Py 19.
OK1,0K 2, 0K 3,0K 4, 0K 5, OK 6.

TeopeTnyeckue BONpOCH:

Y10 Ha3biBaeTCA ypaBHEHMEM?
YTO 3HAUMUT pewnTb ypaBHeHMe?
Y10 TaKoe KopeHb YpaBHEHUA?
YTO Ha3bIBAETCA HEPABEHCTBOM?
YTO 3HAUUT pewWwnTb HePaBEHCTBO?
B yem 3akn04aeTCA «METOL UHTEPBANOBY?
Y70 Ha3bIBAETCA peleHne CUCTEMbl YPAaBHEHUIA?
YTO 3HAUUT pewwnTb CUCTEMY YPABHEHMIA?
Mpun pelweHnn KaKux ypaBHEHN U HEPABEHCTB, CieayeT 06paTUTb BHUMAHKE Ha
0601aCTb 4ONYCTUMbIX 3HAYEHUNA?

10. TMepeuncnute cnocobbl peleHns ypaBHEHWIA.

11. Mepeuncnute cnocobbl peleHns CUCTEM YPAaBHEHUIA.

OO NOUIT NN WM -

KoHTponbHas pabota
(06a3arennHas 4acrtb
-4 3anuiuunre ﬂpaBMﬂbelﬁ OTBeT U3 Y4eTbipex NpealoXXeHHbIX:
1. (1 6ann) Kakoe 13 yncen saBnaercs KopHem ypaBHeHus log,(x+1) =1
A) -1;B6) 2; B) 1; ) 0.
2. (1 6ann) Kakue u3 ypaBHeHU nMeloT 6onee 0JHOro KOpHA?
A) x*-6x+5=0; b) 3*’=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ann) Onpepenute BUA ypaBHEHUS
A) nuHeitHoe; b) kBappartHoe; B) uppauuonansHoe; I') paynoHanbsHoe.

4. (1 6ann) OnpeaenuTe HauMeHblIee LieNoe pelleHne HepaBeHcTBa 5°<1?
A)-3;B) 0; B) 3; T) -4.

-8
5. (2 6anna) Haiipute KopeHb ypaBHeHus |x-3|=2
x—y=28,

6. (2 6anna) Pewwnte cuctemy ypaBHeHU I {2x—3y =16

7. (2 6anna) PewnTe HepaBeHCTBO

8. (2 6anna) Pewnte ypaBHeHne (2x — 3)V3x2 — 5x — 2=0
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JlononHuTenbHaa 4acTb

fipn
oTBer.

9. (3 6anna) Pewwnte ypaBHeHue

3TOr0 YpaBHEHMUSA, NPUHAANENKALLME OTPE3KY

JTanoHbL OTBETOB:

. YKaxuTte KopHu

Homep 1 2 3 4 5 6 7 8 9
3aAdHuUsA
OTBeT B A B B A |1;5] (10; 2) -1;

6
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4. DOHp OUEHOYHBIX CPEACTB Ana pybeHOro KoHTpons (no utoram 3.1 — 3.4)

[P6 1, 1P6 3, 1P6 4, 1P6 5, iP6 6, 1P6 9, 1P6 11, 1P6 12, 1P6 14.

0Py 1, APy 6, APy 7, Py 8, 1Py 9, AiPy 10, APy 11, 1Py 14, APy 15, APy 16, APy 17,
[Py 18, 1Py 19.

0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

NK 3.1.

06s3atenbHas Yyactb
[Ipn pewennn 3apgaHni 1-4 3anuwmnte npaBuibHLIA OTBET M3 4YeTsipex

npeAnoXeHHbIX.
1. (1 6ann) [Hanbl TOoukm A(2,0,5), B(-2,6,3). Kakue koopauHaTbl UMeeT cepeanHa
oTpe3ka AB — Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ') M(0, 3,- 4).
2. (1 6ann) Npsamble AB n C[l napannensHble. Kakoe pacnonoxexnue umetot npsmbie AC
u BO?
A) napannensHble; b) nepneHgukynapHele; B) ckpewmsatotca; ') nepecekatorcsa.

3. (1 6ann) Haiaute KOpeHb ypaBHEHUSN: B ortBete 3anuwwure
HanbONbLWMIA OTPULATENbHBIA KOPEHb.

A)-3;6)0; B)-2;T) -1.

4. (1 6ann) Ha pucyHke nsobpaxeH rpacdumk nponssoaHon GyHkunmu y=f(x). Npu kakom
3HAYEHMUM X PYHKLMA NPUHUMAET CBOE HAaMbONblIee 3HaYeHUe Ha OTpeske [-4; -2] ?

A)05; b) -4; B) -5; T) 1.

5. (2 6anna) BepxHue KOHUbl ABYX BEPTUKANbHO CTOAWMX CTONOOB, YAANEHHbIX HA
paccTosiHMe 4 M, COeAMHEHbl nepeknaguHoii. Boicota opHoro ctonba 10 m, a apyroro 7 M.
Hangute oanHy nepeknaguHsl.

6. (2 6anna) Manbl yetbipe Toukm: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) LokaxuTe, 4To
otpe3ku AB n C[l nepneHanKynapHbI.

7. (2 6anna) [1Burascb Co CKOPOCTbIO M/C, TPAKTOP TalMT caHu ¢ cunom F=40 kH,
HanpaBAEHHOW NOfJ OCTPbIM YrAOM o K rOpu3oHTYy. MoOWHOCTb, pa3BuMBaemMas TPAKTOPOM,
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BblUMCNAETCA no dopmyne Hanpute, npu kakom yrne (B rpagycax) 3Ta

MOLWWHOCTb 6yaeT paBHa 60 kBT (kBT — 310 ).

8. (2 6anna) MatepumanbHas ToYKa ABUKETCA NPAMONMHERHO N0 3aKOHY x{t)=t*-13t+23
(rie x— paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t — BpPeMs B CEKyHAaX, U3MEpPeHHoe C
Hayana aBuXeHusa). B kakoil MOMEHT BpeMeHU (B CEKYH[AX) ee CKOPOCTb Obina paBHa 3 m/¢?

Homep 1 2 3 4 5 6 7 8 9
3afaHusa
OTtBeT A r r b 5 - 60 8 -

3agaum ¢ npogecCHOHAIBbHOI HANIPABJICHHOCTHIO

3aman o0wemHBIH cocTaB ra3oBoil cmecu: rCH4 , rCO2 , rCO. OnpenenuTh MacCOBBIH U MOJIBHBIN
COCTaBBbI CMECH, KXKYILYIOCS MOJIEKYJISIPHYIO MacCy, Fra30BYIO ITOCTOSHHYIO, YICIbHBINH 00BEM U IIIOTHOCTh
CMECH IIPHU JIaBIEHUH CMECH P U TEMIIEpaType CMecH t.

J51g oTOIUIeHHsI rapaka UCTIOJIb3YIOT TPYyOy, IO KOTOPO MpOoTeKaeT ropsyas Bojaa. Paccuntath
KOHBEKTHBHBIN KOO PUITMCHT TEIUIOOTIAYH U KOHBEKTUBHBIN TEIJIOBOW MOTOK OT TPYOBI K BO3JIyXY B rapaxke,
€CIIM HapY>KHbIN TUaMeTp U JUIMHA TPYObl COOTBETCTBEHHO paBHbI dH U 1. Temmneparypa moBepXHOCTH TPYObI
tc, IIpu 3TOM TeMIlepaTypa Bo3yXa B rapake TOJKHA COCTaBIIATE tB.

OnpenenuTts TONUIMHY TETJIOBOM W30JISIUU O, BHIITOJIHEHHOM 13: 1) anbdosns; 2) nu1akoBoi BaThl.
VY nenpHbIe TOTEPH TEIUIOTHI Yepe3 U30JAMOHHBIN cioi q =523 B1/M2 , TemniepaTypsl €ro moBepXHOCTH
tW1=700°C u tW2=40°C. Kospdumment TeruronpoBoaaoctu anbdois A= 0,0302+0,000085-t u korddunmenHT
TEIUIONPOBOAHOCTH TTakoBoi Batel A= 0,058+0,000145-t. 3xeck t — cpennss Temneparypa uzoisun B °C.

3aBUCHUMOCTh TeMIlepaTypsl (B rpagycax KeiabBuHa) OT BpeMeHH (B MUHYTAaX) JUls HarpeBaTeIbHOI0
3JIEMEHTa HEKOTOPOro mpulopa Obliia MOoJy4eHNH SKCIIEPUMEHTAIbHO U Ha UCCIIelyeMOM UHTEepBajie
TeMIeparyp gaercs BepaxkenueM T(t) = To + at + bt?, e To = 340 K, a =28 K/mun, b = —0,2
K/mun. U3BectHO, uTo npu Temmneparypax HarpeBatesns cBbiiie 1000 K npubop MoxeT UcopTUThCS, TOITOMY
€ro HaJo OTKI0YaTh. OnpenenuTe (B MUHYTAX), Yepe3 Kakoe HauboJiblee BpeMs Mocie Hayana paboThl HA10
OTKJIFOYaTh pHUOOP.

KoaddunreHnTt noneznoro 1eHCTBUS HEKOTOPOTO ABUTATENS Onpenesiercss GopMymoun:

L

HpI/I KaKOM MUHUMAJIbHOM 3HAYCHHUU TCMIICPATYPhI HAI'PEBATCIIA T1 KHI[ OTOI'0O ABHUIaTCJIsA 6y11eT HC
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Mmenb11e 60%, ecinu Temmeparypa xononuiabHuKa T2 = 2007 OTBer paiite B rpagycax KenbBuHa.

IIpumepsbl IK3aMeHATMOHHBIX OUJIETOB

PaccmoTtpeno nukitoBoit SK3AMEHALIMOHHBIN BUJIET Ne 1 YTBepXKIeH
KOMHUCCHEH JUTS TPOBEJICHHST  dK3aMeHa 3aM .JUpeKTopa

« »_ 2022 . _ 10 MATEMATHUKE no yyeOHOM

[Ipeacenarens LK st pymmel TTO pabote

Kammaa M..H Cepreera D.B.

1. bunom Hriorona. CBoiicTBa OMHOMUHANBHBIX K03 drmmenTos. Tpeyrompauk [lackams.

2. Y1OpocTuTh BEIpaKCHUE: 5- COSZOL - Sinz(l

3. Pemurs ypaBHEHUE:

lg(x-3)=2
PaccMoTpeno nukioBoi SK3AMEHAIMOHHBIN BUJIET Ne 3 YT1BepxkeH
KOMHCCHEH JUIs IPOBEJICHUSL OK3aMEHa 3aM. IUpEKTopa
« » Mag 2022 r. 110 MaTeMaTUKe o y4eOHOH
[pencenarens LK st rpynnel TTO pabote
Kammna M.H CepreeBa D.B.

1. TlokazarenbHast pyHKIIUS, €€ CBOMCTBA U TPaQUK.

2. Peumts ypaBHenue: 2sinx—1=0

3. Pemnte HepaBenctBo: l0gs (4 —2x) > 2
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