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®OH OUEHOYHbLIX CPEACTB
OBLULEOBPA3OBATENBHOM YYEBHOW ANCLUWNNUNHE
MATEMATUKA: AITEBPA N HAYANA MATEMATUYECKOIO AHANN3A,

FTEEOMETPUNA

O6ume NoNOXEHNS

®oHL oueHOUYHbIX cpeacts (POC) npefHasHayeH 419  KOHTPONA U OLEHKMU
06pa3oBaTefibH X [OCTUXEHUI 00y4yalolmMxcs, OCBOMBLUMX NporpaMMy Y4e6HOW AUCLUNIWHBI
oY .04 MatemaTtuka: anrebpa n Havyasa matemaTu4yeckoro aHanmsa, reoMmeTpus.

®OC BK/IOYAET KOHTPOJIbHble MaTepuanbl AN NPOBeAeHUS TeKyllero, py6exHoro KoHTpons
M NPOMEXYTOYHON aTTecTalum.

®OC paspaboTaH B COOTBETCTBMM C MNPUMEPHON M paboyeil nporpamMmamm Yy4ebHOM
OVNCLMMNHBI.

B pe3ynbTate 0CBOEHMA YYEOHOW AMCLMNINHBI 00yYatoLWMUACA AOMKEH JOCTUYL CRELYHLNX
pe3ynbTaToB:

NIMYHOC T HbIX

NP1: chopmMmupoBaHHOCTbL MpeAcTaBNeHWI A O MaTeMaTUMKe KaK YHMBepCaslbHOM Si3blKe HaykMu,
CpeACTBe MOAENMPOBAHMA ABNEHWIA M NPOLLECCOB, MAEAX U METOAAX MaTeMaTuKW;

NP2. noHMMaHMe 3HAYMMOCTW  MaATeEMATUMKW 4N  HAY4YHO-TEXHUYECKOro nporpecca,
C(hOPMUPOBAHHOCTb OTHOLUEHUS K MaTeMaTuKe KaK K 4YacTu 06Lie4e/ioBEYECKON KynbTypbl 4epes
3HAKOMCTBO C MCTOPUEI Pa3BMTMUA MaTeMaTUKKN, 3BONOLMEN MaTEMAaTUYECKNX UAEN;

NpP3: passuTue NIornYeckoro MbILLNEHNS, NMPOCTPaHCTBEHHOIO BOOOpaXkeHns,
anropuUTMNYECKON KynbTypbl, KPUTUUYHOCTM MbILLIJIEHNS Ha YPOBHe, Heobxoaumom Ans 6yayuien
npodeccnoHanbHOM AeATeNbHOCTM, A5 NPOAOMKEHNS 06pa3oBaHNs U caMO06pPa30BaHus;

NP4: oBnafieHne MaTtemMaTUYECKUMM 3HAHUAMU N YMEHUAMMW, HEOOXOLMMbIMW B NMOBCELHEBHOWA
YXU3HW, 415 OCBOEHUSA CMEXHbIX €CTECTBEHHOHAYUHbIX AUCLUNINH U AUCLUNANH NPOJECCUOHaNbHOr0
LUuKna, ANs nony4yeHms 06pa3oBaHMs B 06nacTaX, He TPeOYHOWMX YrAy6neHHOW MaTemMaTU4ecKol
NoAroTOBKY;

JIP5: TroTOBHOCTb M CMOCOOHOCTH K 06pa3oBaHWO, B TOM 4uKC/e camMoobpa3oBaHWO, Ha
NPOTSHXKEHUN BCEM XWM3HW; CO3HATE/IbHOE OTHOLIEHME K HenpepbiBHOMY 00pa3oBaHMI0 KaK YyCNOBUIO
YCMELIHON NPothecCMOHaNbHON N 0OLLLECTBEHHON AeATENbHOCTH;

NP6: roTOBHOCTb M CNOCOBHOCTb K CAMOCTOATE/IbHON TBOPYECKOW W OTBETCTBEHHOM
fesTenbHOCTY;

NIP7: TrOoTOBHOCTb K KONMEKTUBHOW paboTe, COTPYAHW4YECTBY CO CBEPCTHMKaMU B
06pasoBaTenbHOM, 06LIECTBEHHO NOME3HOM, YUeOHO-UCCeA0BaTE/NbCKOW, MPOEKTHON N APYrux Buaax
fesTeNbHOCTY;

J1P8: oTHOWeHMEe K NPO(ecCMoHanbHOM AeATENbHOCTU KaK BO3MOXHOCTM y4acTua B peLleHnu
NNYHBIX, O6LLECTBEHHbIX, FOCYAAapCTBEHHbIX, 06LeHaLMOHaNbHbIX NPo6/eM;

MeTanpegmMme THbIX:

MP1: yMeHue caMOCTOATENbHO ONpeaenaTb LUenu AeATeNbHOCTU W COCTaBMATb MNiaHbl
[leATeNIbHOCTN; CaMOCTOATE/IbHO OCYLLECTB/ATbL, KOHTPONUPOBATb U KOPPEKTUPOBAThL [eATe/IbHOCTb;
MCNONb30BaTb BCe BO3MOXHbIE PECYPChbl AN 4OCTUXKEHMUA NOCTAaB/IEHHbIX Lefeid 1 peannsaluy niaHos
LeATeNbHOCTW; BbIOMPATb YCMEeLWHbIe CTPATErnn B Pa3/IMYHbIX CUTYaLNAX;

MP2: ymeHvMe nNpPOAYKTMBHO o06uWlaTbCA W B3aMMOAeNCcTBOBaTb B MPOLLECCE COBMECTHOM
LeATeNnbHOCTU, YUUTbIBATb MO3UUUM APYTUX YYACTHUKOB [eATeNbHOCTW, 3(PeKTUBHO paspeLlartb
KOHMD/IUKTbI;

MP3: BnafeHWe HaBblKaMy MO3HaBaTe/NIbHOW, Y4eOHO-UCCNeA0BaTe/IbCKON W MPOEKTHOA
[eATeNbHOCTW, HaBblKaMuK paspelleHuns npobnem; cCnocOO6HOCTb M FOTOBHOCTb K CamOCTOATE/IbHOMY
NMONCKY METOLOB peLUeHNs NpakKTUYeCcKMX 3afay, NPUMEHEHNIO Pa3/INYHbIX METOL0B MO3HaHUS;

MP4: roTOBHOCTb M CMNOCOGHOCTb K CamMOCTOATENIbHON WH(OPMaLMOHHO-NO3HAaBATE/bHOW
LeATeNbHOCTM, BK/I0Yas YMEHWEe OPUEHTMPOBATLCA B PA3/IMUYHLIX WUCTOYHUKAX MHMOpMaLmK,
KPUTUYECKN OLEeHUBaTb W WHTEPNpeTMpoBaTb WH(MOPMAaLUID, MOMlyYaeMyd U3 Pas/IyHbIX
NCTOYHUKOB;



MP5: BnageHue A3bIKOBbIMU CPeACTBAMWU: YMEHWe ACHO, JIOTMYHO M TOYHO M3naratb CBOH
TOYKY 3peHus, UCNOMb30BaTh afleKBaTHbIE A3bIKOBbIE CPeACTBa,;

MP6: BnageHWe HaBblKamMW MO3HaBaTE/NbHON pedieKCUN KaK O0CO3HaHUS COBEPLLUAEMbIX
0eVCTBUI M MbICAUTENbHMX MPOLECCOB, MX Pe3ynbTaTOB M OCHOBAHWIA, FpaHuL, CBOEro 3HaHusA W
He3HaHWA, HOBrX No3HaBaTe/IbHbIX 3aay U CPeACTB AN UX LOCTUKEHUS;

MP7: uUeneycTpeEM/IEHHOCTb B MOMCKaxXx W MPUHATUN PELIEHUA, COO06Pa3UTENbHOCTL U
NHTYWULWA, pa3BUTOCTb MPOCTPAHCTBEHHOrO MpeAcTaB/ieHniA; CnoCOO6HOCTb BOCNPUHMMATL KPacoTy K
rapMoHUIO MUpa,;

npegMme THMIX:

MP1: cthopMUpPOBaHHOCTb MpPEeACTaB/IEHNA O MaTemMaTUKe KakK 4acTh MUPOBOWN KynbTypbl K
MecTe MaTemMaTUKW B COBPEMEHHOWN LMBUAMU3aLMK, CNOco6ax ONMcaHUs SBMIEHUI peanbHOro Mmpa Ha
MaTeMaTU4YeCcKOM A3blKe;

MP2: cpopMMPOBAHHOCTb MpeACTaB/eHUI O MaTemMaTUYeCKUX MOHATUAX KaK BaXKHenLWmx
MaTeMaTUYeCcKUX MOAeNsAx, MO3BOMAKWMX OMNUCLIBATL UM M3yyaTb pasHble MPOLECChl U ABfeHUS,;
NMOHMMaHWe BO3MOXHOCTM aKCMOMaTUYeCKOro NOoCTPOEHUA MaTeMaTUUYeCKUX TEOPUIA;

MP3: BnageHve metofaMu [0Ka3aTe/NbCTB WU airOPUTMOB PELUEHUSA, YMEHME KX MPUMEHATD,
NMPOBOANTbL AOKA3aTe/IbHbIE PACCYXAEHUA B X0 e peLleHuns 3ajay;

MP4: BnageHue cTaHAAPTHbIMW MNpPUEMaMU PeLleHna paunoHanbHbIX W MPPaALNOHANBH XX,
noKasaTe/ibHbIX, CTEeNeHHbIX, TPUrOHOMETPUYECKUX YPaBHEHUA W HEPaBEHCTB, WX CUCTEM;
NCNofb3oBaHWe TOTOBbIX KOMMbIOTEPHLIX Mporpamm, B TOM 4ucfie ANA MOUCKa NYTW pelleHus u
WNOCTPaLUmN peLeHmnsa ypaBHeHNIA N HepaBeHCTB;

MP5: cthopMMpPOBaHHOCTb NpPeACcTaBAeHUA 06 OCHOBHbIX MOHATUAX MaTeMaTU4eCcKoro aHanmsa
W WX CBOWNCTBax, BfafleHWe YMeHWeM XapakTepu3oBaTb [MOBefeHWe (YHKLWUA, WUCNOMb30BaHMe
NONYYeHHbIX 3HAHWUIA A4/19 ONUCAHWA U aHann3a peanbHbIX 3aBUCUMOCTEN;

MP6: BnageHWe OCHOBHbLIMU MOHATUAMU O MMNOCKUX M MPOCTPAHCTBEHHAXX FeOMEeTPUYecKunx
(hurypax, UX OCHOBHbIX CBOWCTBax; C(HOPMUPOBAHHOCTb YMEHMWA pacno3HaBaTb reOMeTpuyecKue
(Urypbl Ha 4epTexax, MOJeNsix W B pealbHOM Mupe, TMNPUMEHEHWE W3Y4YeHHbIX CBOMNCTB
reoMeTpuyecknx uryp n Gopmyn Ana pelleHUs reoMeTpUYeckMx 3agady n 3ajay C npakTU4yeckum
cofepXxaHunem;

MP7: cdopMUpPOBaHHOCTbL MNPeACTaBAEHWIA O Mpoueccax W ABNEHUAX, UMEHLLNX
BEPOATHOCTHbIN XapakTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B peasibHOM MWUpe, OCHOBHbIX
MOHATUSAX 3/1EMEHTAPHON Teopuu BEPOATHOCTEN; YMEHWUA HaxOoAuTb W OUeHMBaTb BEPOATHOCTYU
HacTynfieHns CcoObITUIA B MNPOCTEALINX MNPAKTUYECKUX CUTYauUsiX W OCHOBHble XapaKTepucTUKK
CNyYalHbIX BENYNH;

MP8: BnageHue HaBblKaMW NCMOMb30BaHWUA TOTOBbIX KOMMbIOTEPHAXX NMpOrpaMm mnpu peLeHumn
334au4.



2. PE3Y/IbTATHI
MPOBEPKE

OCBOEHMWA YYEBHOW AWNCLUUNUHBI,

NOANEXALLUNX

B pe3ynbTaTe atTectauuy no yuyebHo AMCLUUNAMHE OCYLLECTBAAETCAS KOMMNAEKCHas NpoBepKa

CneAyrounx pesynbTaTos:

Pe3ynbTathl 0OCBOEHUA
("MYHOCTHbIE, MeTanpegMeTHbIE, NPeLMeTHbIE)

NINYHOCT HblE
NP1 chopmmpoBaHHOCTb NMpeAcTaBeHUA 0 MaTeEMATUKE KaK YHUBEPCAIbHOM A3blKe
HayKu, CpeAcTBe MOLENUPOBaHUA SABMEHWIA W MPOLECCOB, WAEAX W MeTomdax
mMaTemaTuKu;

NIP2: noHWMaHWe 3HaA4YMMOCTM MaTemMaTUKU ANS HayYHO-TEXHWYECKOro Mporpecca,
ChOPMMPOBAHHOCTb OTHOLLUEHUSI K MaTeMaTMKe KakK K 4acTu 00LLe4yenoBeYecKo
KynbTypbl 4epe3 3HAKOMCTBO C MWCTOpPWeR pa3BuMTMA MaTemMaTuKu, 3BONKOLMEN
MaTemMaTUYeCKNX UAen;

NIP3: pa3BuTMe JIOTMYECKOTrO MbILWEHNSA, MPOCTPAHCTBEHHOIO BOOOPaXKEHMS,
anropuTMUYECKON KynbTypbl, KPUTUYHOCTU MbILIJIEHUS Ha YPOBHE, HEOOXOLMMOM
Ans 6yayulein npogheccuoHanbHON AeaTeNbHOCTHU, ANS NPOA0MKEHNS 06pa3oBaHMs U
caM0o06pa3oBaHus;
NP4: oBnageHve MaTemMaTUYECKUMU 3HAHUAMW W YMEHUAMMU, HE0O6XOAUMbIMU B
NOBCEAHEBHOW XWU3HW, AN OCBOEHUS CMEXHbIX €CTeCTBEHHO-Hay4HbIX AUCLUMINH
N AUCUUNANH NPOMeCcCMOHaNbHOT0 LNKa, ANa nonyyvyeHns obpasoBaHmsa B 06/1acTsXx,
He Tpebyrowmx yrny6neHHOW maTeMaTn4eCckon NoAroToBKY;
JIP5: roTOBHOCTb M CNOCOBGHOCTL K 06pa3oBaHUIO, B TOM 4YuMcne camoobpa3oBaHuto,
Ha NPOTSAXEHUW BCEN XU3HU;

Co3HaTe/lbHOe OTHOLEeHME K HenpepbIBHOMY 06pa3oBaHWI0 Kak YCM0BUIO YCMeLHOW
npoeccMoHanbHOM 1 06LLEeCTBEHHOWN AeATeNbHOCTY;
NP6: roTOBHOCTb M CMOCOGHOCTb K CAaMOCTOSATE/IbHOW TBOPYECKOM U OTBETCTBEHHOM
LeATeNnbHOCTH;

JNIP7: roToBHOCTb K KONMNEKTUBHONM paboTe, COTPYAHUYECTBY CO CBEPCTHMKaMu B
06pas3oBaTenbLHOM, 00LeCTBEHHO NONe3HOM, y4ebHO-m1ccnefoBaTeIbCKOM,
MPOEKTHOMN N APYruX BUAaX AeATeNbHOCTU;
NP8: oTHOWeHWe K NpodheCCMOHANbHON feATENIbHOCTU KaK BO3MOXHOCTU y4acTus B
PeLeHNN INYH XX, 06LLEeCTBEHHbIX, FOCYAApCTBEHHbIX, 00LeHaLMOHA/TbH XX
npo6newm;
MeTanpegveTHbIE

MP1: ymMeHMe CcaMOCTOATE/IbHO OnpefendTb UeNn AeATe/IbHOCTU WM COCTaB/IATb
nnaHbl OeATeNbHOCTWU; CaMOCTOATENbHO  OCYLWEeCTBAATb, KOHTPONMpOBaTb U
KOPPEKTMPOBaTb AesATeNIbHOCTb; MCMO0MAb30BaTb BCE BO3MOXHbIe pecypcbl [Ans
LOCTVMIKEHUA NOCTABNEHHbIX Lenein n peanusaumy nnaHoB AeATe/IbHOCTU; Bbl6GupaTb
yCrneLwHble cTpaTerny B pasiMyHNix cCUTyaunsx;
MP2: ymeHue npoAYyKTMBHO 06WaTbCA W B3aMMOAeicTBOBaTb B MpoLecce
COBMECTHOW AesATeNbHOCTU, YUNTbIBaTb NO3MLMU APYTUX YHACTHUKOB [LeATe/IbHOCTH,
3hheKTUBHO paspeLlaTb KOHMINKTbI;
MP3: BnajeHue HaBblkamMy [0O3HaBaTe/bHOW, Y4ebHO-UCCEL0BATENbCKOW W1
MPOEKTHON [eATeNIbHOCTU, HaBblKaMu paspelleHns npobaemM; CrnocobHOCTb W
rOTOBHOCTb K CAMOCTOATE/IbHOMY MOWCKY MeTOLO0B pellueHUs NMpakTU4YecKux 3afad,
NMPUMEHEHWIO Pa3/INYH X METOA0B MO3HaHWUS;
MP4: roTOBHOCTb M CMNOCOBHOCTb K CamOCTOATENIbHON  MH(POPMALNOHHO
no3HaBaTe/IbHON AesATeNbHOCTU, BK/OYasA YMEHUEe OpPUEHTUPOBATbLCS B PasIMUH/TX

Dopmbl U
MeToAbl
KOHTPONA 1
OLEHKM
pe3ynbTaTtoB
0CBOEHMUSA

[MogrotoBka n
BbICTYN/IEHNE C
[LoKnagom,
Co00LLIeHMEM,

npeseHTaLMe.

[MncbMeHHbIe
KOHTPO/IbHbIE
paboThl,
BbINOJ/IHEHWE
pecepatos,

MaTeMaTU4ecKunii

OVIKTaHT;
YCTHBbII onpoc



NUCTOYHMKAX  WH(pOpMauuKn, KPUTUYECKU  OLEHMBATb W MHTEPNpPeTUpoBaTb
NH(opMaLKo, NoMyyYaemyr 13 pasinyH”™ X NUCTOYHUKOB;

MP5: BnageHue A3bIKOBbIMM CPEACTBAMMU: YMEHMWE ACHO, JIOTUYHO M TOYHO M3faratb
CBOIO TOYKY 3peHus, NCNonNb30BaTh afjeKBaTHbIe A3bIKOBbIe CPEACTBa;
MP6: BnageHve HaBblkaMW [O3HaBaTe/IbHOW  peIeKkcu Kak  0CO3HaHMWSA
COBepLaemMblX [eACTBUA U  MbICNUTENbHBIX MPOLECCOB, WX Pe3y/nbTatoB WU
OCHOBAHWI, TpaHuL, CBOEro 3HaHWA M He3HaHWA, HOBbIX MO3HaBaTe/lbHbIX 3afjay W
CPeLCTB AN1A UX LOCTUXEHUS;

MP7: LeneycTpem/sIeHHOCTb B MOMCKax U MPUHATUMN peLleHmnil, coobpasnTesiHOCTb U
WHTYULKA, Pa3BUTOCTb MPOCTPAHCTBEHHbIX NPeLCTaBNeHNiA; CNOCOOGHOCTb
BOCMPUHUMATbL KPacoTy U rapMoHMIO MUpa,;
npegmMeTHble

MP1: cdopmMnpoBaHHOCTL MPeAcTaBNeHMI A O MaTeMaTMKe KaK 4acTu MMWPOBOIN
KYNbTYpbl 1 MeCTe MaTEMaTUKN B COBPEMEHHOWN LMBUAM3ALMK, cnocobax onncaHus
SIBIEHWIA peanbHOro Mmpa Ha MmaTemMaTU4eCKOM SA3blKe;

MP2: chopMUPOBAHHOCTL MpPeACTaBNeHWU A O MaTeMaTUUYECKUX MOHATUAX Kak
BaXKHEWLWNX MaTeMaTUYECKMX MOLENAX, MNO3BONAWMX OMUCbIBaTL M U3yyaTb
pasHble NpoLeccbl W SABNEHWUS; MNOHUMaHWE BO3MOXHOCTU aKCMOMAaTUYECKOro
MOCTPOEHUS MaTeMaTUYECKNX TeOpWiA;

MP3: BnageHwe MeTohaMW [OKa3aTe/NbCTB W a/irOPUTMOB peLleHus, YMeHue ux
NPUMeEHATb, NPOBOAMUTL AOKa3aTe/lbHble PACCYXAEHUA B XOLe pelleHuns 3aay;

MP4: BnageHne CTaHOAAPTHbIMKW  MNpuMeMaMy  peweHnd  paunoHanbHOro U
nppaLmoHanbHbIX, NoKasaTe/lbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHWUIA ©
HEpaBeHCTB, UX CUCTEM; MCMOJ/Ib30BaHMNE FOTOBbIX KOMMbIOTEPHbLIX NPOrpaMm, B TOM
yucne AN MNoucka MyTW pewweHUs W WAKCTPaLMM  pelleHns YpaBHEHWRA W
HepaBeHCTB;

MP5: C(hOpMUPOBAHHOCTb npeacTaBieHuN 06 OCHOBH”TX NOHATUAX
mMaTemMaTM4ecKoro aHanvsa U UX CBOWCTBaX, BNafleHWe YMeHWeMm XapakTepu3oBaTb
nosefieHne (YHKLWIA, MCNOMb30BaHUE MONYYEHHbIX 3HaHWA AN ONUCAHUA U
aHanun3a peasibHbIX 3aBUCUMOCTEN;
MP6: BnageHWe OCHOBHbLIMW MOHATUAMW O MNNOCKMX W NPOCTPAHCTBEHHOrO
reomMeTpUYeCcKnx (urypax, Mx OCHOBHbIX CBOMCTBAX; CHOPMUPOBAHHOCTb YMEHUS
pacrnosHaBaTb reOMeTpUYECKNEe PUrypbl Ha YepTeXax, MOLENAX U B peasibHOM MUpe;
MPUMEHEHNE U3YYEHHbIX CBOWCTB reOMEeTpUYecKux uryp n hopmyn AN peLleHus
reoMeTpUYecKnx 3agay v 3agay c NPakTUYECKMM COAep>KaHNEM;
MP7: copMUpoBaHHOCTb MPeACTaB/AeHUA O npoueccax W ABMEHUAX, WMEKLWMX
BEPOATHOCTHbIV XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B peasbHOM MUpE,
OCHOBHbIX MOHATUAX 3/IeMEHTapHON TEOPUMN  BEPOATHOCTEN; YMEHUIN Haxo4UTb U
OLEeHMBaTb BEPOATHOCTU HACTYNNEHUS COObITUA B MNPOCTEANX MPAKTUYECKUX
CUTyaLMAX U OCHOBHbIE XapaKTepuCTUKKN CiyvaliHbIX BEINMUYUH;
MP8: BnageHve HaBbIKAMW UCMONL30BaHUA TOTOBLIX KOMMbLIOTEPHOrO Nporpamm npu
pelleHnn 3anad.

KOHTPO/IbHasA
paboTa,
B\LLIO/THEHWE
TECTOBbIX
3afaHuni
pasInyHbIX
BMAOB, YCTHbINA 1
NMUCbMEHHBIN
OTBET.



3.0LUEHKA OCBOEHWVA YYEEHOWN ANCLUNNNNHBI

3.1. PopmMbl U MeTOAblI OLEHWBAHNA

MpeaMeTOM OUEHKM CnyXXaT /UYHOCTHble, MeTanpefMeTHble W MNpeaMETHble pe3ybTaThl
OCBOEHUS Y4eOHOI AUCUMMAWUHbBI, NPefyCMOTPEeHHble MPUMEpPHOW W paboyeid nporpammamm Mo
aucunnnnHe MATEMATUKA: ANTFEBPA N HAUANA MATEMATUUYECKOIO AHANN3A,
FTEOMETPWA n HanpaBneHHble Ha (hOpMUPOBaHME 06LLMX KOMNETEHLIWIA.

TeKylnii KOHTPONb MPOBOAUTCA C LENbH0 OOBEKTUBHOM OLEHKM Ka4yecTBa OCBOEHUS
nporpaMmbl y4eBHOW AMCUUNAUHBLI, a TakKXe CTUMYNUPOBaHMUA Y4ye6HOW paboTbl CTY[EHTOB,
MOHUTOPWHra pe3ynbTaToB 006pa3oBaTe/ibHOW AeATeNbHOCTU, MOATOTOBKM K MPOMEXYTOUYHOW
arrectaumm n obecneyeHmns MakcuManbHOM ahPEKTUBHOCTN 06pa3oBaTe/ibHOro npoLecca.

TeKylKnii KOHTPONb MPOBOAMTCA MpenojaBaTefieM Ha HO0M K3 BMAOB YYEOHbIX 3aHATUIA.
®opMbl TEKYLLEro KOHTpons (npoBepoyHas paboTa, TeCTMpOBaHWE, OMPOC, BbIMOJIHEHME U 3aliUTa
npakTuyecknx paboT, BbINONHEHME pedpepaToB (4OKNAA0B), MOArOTOBKa Npe3eHTauuii, HabngeHme 3a
[eATeNIbHOCTbI0O Oo6yyalouwmxcs W T.4.) BblbuparTcs npenogasaTesieM, WUCXOAS M3 MeTOLUYECKOW
Lies1ecoobpasHoCTH.

Py6eXXHbIi KOHTPOMb ABNSETCS KOHTPO/bHOW TOUKOW MO 3aBepLUEHWI0 OTAENbHOr0 pasgena
y4yebHON AuCUMNAUHBI.  POpMbl  PYy6EXHOro KOHTPONA (KOHTpo/ibHas paboTa, KOHTPO/IbHOE
TeCcTUpoBaHue, BbINOJIHEHWE MPOeKTa) Bbl6UpatoTCA MpenojasaresieM, WCXOAA M3 MeTOAUYECKOW
Lies1ecoobpasHoOCTH.

JK3aMeH MPoBOAATCA N0 OKOHYAHUN U3YYEHUS AUCLUNIINHBI.

B cucTteme OLEHKM 3HAHUI 1 YMEHWIA UCMONb3YIOTCS CNeayroLLme Kputepum:

- «OTNNYHO» - 3a rnyboKoe W NOJIHOe OBMafleHWe cojep)aHWeM y4yebGHOro martepuana, B
KOTOPOM CTYAEHT /IerKO OpUEeHTUpYeTCs, BNafeHne MOHATURHBLIM annapaTtoM 3a yMeHWe CBA3bIBATb
TEOPMIO C NPaKTUKOWM, pellaTb NpakTUYeckne 3ajadn, BbiCKasbiBaTb Y 060CHOBbLIBaTb CBOU CYXAEHUS.
OTNnMYHaa oTMeTKa npeAnonaraet rpamoTHOE, /IOTMYHOe M3MI0XKeHWe OTBeTa (Kak B YCTHOW, Tak U B
NMUCbMEHHOW opme), Ka4eCTBEHHOe BHELLHee OOpPMIIEHNE;

-A(Xopowo» - ecnum CTYAeHT MO/IHO OCBOWA Y4YeOHbI MaTepuan, BfafeeT MNOHATUIAHbBIM
annapaToMm, OpMeHTUpyeTCs B U3YYEHHOM MmaTepuasne, OCO3HAHHO MPUMEHSAET 3HaHUA NS peLleHns
npakTUYecKnx 3afay, rpaMoOTHO U3naraeT OTBeT, HO COAepXXaHue u (hopma OTBETa MMeKT HEKOTOpbIe
HETOYHOCTH;

-«Y [LOBNETBOPUTENbHO» - €CNU CTYAEeHT 06HapyXuBaeT 3HaHMEe W MOHVWMaHWe OCHOBHbIX
NONOXeHUI y4yebHOro martepuana, HO MK3faraeT €ero HemnosIHO, Henoc/efoBaTe/bHO, [AOMYyCKaeT
HEeTOYHOCTM B ONpefeneHne NOHATWIA, B MPUMEHEHNN 3HAHWIA ANS PeLleHns NPakTUYeCcKnX 3agad, He
yMeeT oKa3aTe/bHO 060CHOBAaTb CBOMU CYXJEHUS;

-«HeyLOBNeTBOPUTENIBHO» - €CNN CTYAEHT MMeeT pa3pO3HeHHble, 6eCCUCTEMHbIe 3HAHUA, He
yMeeT BblfeNATb rNaBHOe U BTOPOCTENEHHOe, AOMNYCKaeT OWNOKN B onpejeneHne NoHATUI, NCKaxXaeT
UX CMbICn, 6ecnopsgovyHO M HeyBepeHHO u3faraeT matepuas, He MOXET NPUMEHATb 3HaHusA AN
peLleHns NpakTUYecKnX 3afay; 3a rMosHOe He3HaHMe U HEeMoHMMaHue y4ebHOro mMatepuana uan oTkas
oTBeYaTb

YHuBepcanbHasa WKana oueHkn ob6pasoBaTebHbIX LOCTUXKEHNA

MpoueHT pe3ynbTaTUBHOCTU (NMPaBUIbH XX KauecTBeHHasn OLeHKa YPOBHSA NOArOTOBKYU
OTBETOB) .
6ann (oTmMeTKa) BepbasibHbIA aHanor
91-100 5 OT/INYHO
81-90 4 Xopowo
71 - 80 3 YA,0B/IeTBOPUTENLHO
MeHee 71 2 He Y0B/IeTBOPUTESILHO



4. NpeHTU(UKATOP U3MEHEHWI A B KOMNIeKTe POHAA OLEHOYHbIX CPeACTB

B cBA3n
C

ANCLNNNUHI (YKasaTb Mpu4mnHy)

4Na crneuunansHoCTU (npodgeccun)

B KOMMN/IEKT (hOHAA OLLEHOYHbIX CPeACcTB
BHOCATCS CMEAYHOLLMNE N3MEHEHNUS:

1)

2)

3)

MpoTokon MO Ne_

0))

Pykosogutens MO

(¢.1.0.)




5. CDOH,D, OLI,EHO‘-IHI:)IX CPEAOCTB
MO OBLLEOEPA30OBATE/IbHOM YYEEHOW ANCLUNNNUNHE

ansg npogeccumn 43.01.09 Noeap, KoHAUTEP.

oy A.04 MATEMATUKA: AJITEBPA N HAYHANTA MATEMATUUYECKOTIO AHANN3A,
FTEEOMETPUNA



Mpuno>keHue 1

FocypapcTBeHHOe OHOAXETHOe npodeccMoHanbHOe ob6pas3oBaTesibHOE
yupexaeHume «HehTEKYMCKNIA pernoHanbHbli NOUTEXHUYECKN KONNEOX»

KoMnnekT 3aflaHnil Ang KOHTPO/bHbIX paboT
ana npogeccun 43.01.09 Mosap, KOHAUTEP.

oyAn.04 MATEMATUKA: AJITEBPA N HAUANA MATEMATUUYECKOTIO AHANN3A,
FTEEOMETPUNA



o OlThs WDN B

KoHTponbHas pa6oTta Ne 1 «KopHu, cTeneHun, norapumbl»

A)«CTeneHu n KopHu. CTeneHHas QYHKLMA».

lBapunaHT

. HaiignTe 3HauYeHne BbipaXXeHUs

. YNPOCTUTE BblpaXKeHune

3(0- )+ 27~/" -5~ ™ npu  ainO,

. PewinTte ypaBHeHue -4x + 10 + -4jc +5 =5,

. PewnTe cuctemy ypaBHeHUi

yjlx +y +4 4 =17,
3if +4 =10,

. Pelwinte HepaBeHcTBO \}I + 3m £ 1—1,

. MocTpoiTe rpatmk QyHKLUNUN y = - 4jic+ 4 + X,

2 BapuaHT

. Halignte 3HaueHme BbipaxeHns

. YnpocTtute BbipaxeHne 2(0- 3)+ 37?2 +47 /N a”o.

. PewwnTe ypaBHeHne "3 - 3jc* + 3x - -3m+2=1.

. PewnTe cuctemy ypaBHeHUi

. PelunTe HepaBeHCTBO V1-4j >2;t+ 1.

. MocTpoliTe rpaduk pyHKUnn 4, = - X.

OTBETbI K KOHTPOJIbHOI paboTe

1 BapuaHTt 2 BapuaHTt
1 2
10a- 3 a-6
X=1nX=13 X=1nX=12
(2; 1), (38/5; -16/5) (-20; 16), (1; -2)
[-1; +«) (-«; Q]

Yy=2NPUX< 2 N y=2X- 2 NpNU X > 2 y=3- 2Xnpu x<3n y=- 3 npn x >3



B) «lMoka3aTenbHas QyHKLMA».
1 BapuaHT
YacTb A

Al. YKaxuTe NPOMEXYTOK, CoAepxaLlmnii KopeHb ypasHeHus 2" = 8

D (0;1); 2) (1;2); 3)(2; 3], 4) (3:4).
X +x 1
A2. Pelunte HepaBeHCTBO 5 > 1
HDXGR; 2)PELLEHWI HeT; 3)(-1;0); 4)(-m,-1)n(0;+x)
y 1
A3. Pelunte HepaBeHCTBO 128
1) (-";7. 2) [7;+M); 3 [- 7:+M); 4) (- Ba-7_

A4. Pelunte ypaHeHne 7 “t2-14 7" =5

D-1 2)7; 3)1; 4) 35.
YacTb B.
Bl. YKaxuTe HanmbonbLLEe LieNoe peLleHne HepaBeHCTBa 2 >16
B2. HaiiamTe KOpHW ypaBHEHNWS . Ecnn nonyumnn gBa KopHs, T0 B 0TBETE

BNMLINTE NX NponsseaeHne, ecnn oanH, 1o ero 3anninTe B OTBET.

YacTtb C.

v n r-jx -3
C. HailauTeBceLenblepelleHnsaHepaBeHecTBal < /<49,

2 BapuaHT
YacTb A
Al. YKaXute NpoMeXyToK, COAEPXKaLLMil KOPeHb ypaBHeHNA 3 = 9
D (0;1); 2)(1;2); 3) [2;3); 4) (3;4).
A2. Pewunte HepaseHctso 0,2* <-0,04
DXGR; 2)PELLEHWNIA HET; 3)(-1,0); 4) (-pa;-1)"(0;+pa).
A3. PelunTte HepaBeHCTBO .
1) (-@a=3k; 2) (-na;81]; 3) [5:+"); 4) [- 5;+na).
Ad4. PelunTe ypaBHeHne 2 x+4 - 2x = 120
Ho; 2)3; 3)12; 4) -3.
YacTs B.
Bl. YkaxuTe HanbosbLUee Lienoe peLleHne HepaBeHCTBa > 27.
v3 y
AV
B2. PelunTe ypaBHeHust 5~ + 5 = 9 . Ecnv nonyymnu gBa KOpHA, TO B OTBETE BMNULUWTE KX
Npou3BeSeHNe, ecv OAMH, TO ero 3anuLlnTe B OTBET.
YacTs C.
C1. HaiignTe BCe Lienble peLeHNs He paBeHCTBa <77 <49

OTBETbI K KOHTPOJIbHOI paboTe
13



1)

1)

1 BapuaHTt 2 BapnaHTt

Al x=33) (23] x=2;3) [2 3);
A2 Dx GR; 2) PELUEHWNIA HeT;
A3 X>T7;2)[7;+"); x>5;3) 5;+na);
A4 Dx=-1 2) X =3;
B1 1anbonbLiee Lenoe 1anbonbluee Lenoe

=-1 =-1
B2 x1=0;x2=1;01=0 x=0;
C 3 <x< 5; x =34, 2 <x< 5;x=2;3:4.

B) «Jlorapugmsbl. JTorapummnyeckas QyHKLMSA».
1BapuaHT
Al. ¥YnpocTuTb BblpaxkeHne 1 Hantn x;lgx=1g 8+ 21g5- Ig 10-1g 2
10;2)-1;3) -10;4) 0.
A2. HalignTte kopeHb ypaBHeHus lcg2(3x +1) = 3

1)11;2) 1;3)-10:4) Z .

A3. YKaXunte NpoMexxyToK, KOTOPOMY NMPUHAANEXKUT KOPeHb YpaBHeHUA
logsa (4- x) +loga2=1

D(-3-1)2(02)3)[23]4)1[438]

A4. Haligute cymmy KopHei ypasHeHms log *2 —log (9* —20)
1) - 13;2) - 5;3) 5;4) 9.

AS5. PewmTte HepaseHcTBO logy 4 - 2x)> 1

D (@ 05]:2) (@ 2] 3) [2 +®); 4 [05 + ®),

B 1 PewumnTe HepaseHcTBolog,,( 3x+2) > log,, (x- 1)

D(L+m)2(m- —1 3 [-15 - — 14) pewieHnii Her.

B2. PewwumnTe HepaBeHcTBOlO ™ (6 - 3*) >-1

9
1) (-10; +ma); 2) (-me; -10); 3) (-1; 2); 4) (-0,1; 20).
C. HaiignTe umcno Lenbix oTpuLaTebHbIX PELLEHN He paBeHCTBa
lg(x+5)<2-1Ig2
1 5;2) 4;3) 10;4) H¥ ogHoro.

2 BapuaHT

Al. ¥YnpocTuTb BblpaXxeHue n HavTv x;lgx = Ig 12 - 1g 3 +2Ig7- 1g14
14;2)-1;3) -10;4) 0.
A2. Halignte KopeHb ypaBHeHus log5(2x - 4) = 2
1)11;2) 14,5;3)-10 ;4)% .

A3. YKaXuTe NpoMexxyToK, KOTOPOMY MPUHALNEXUT KOPeHb YpaBHEHNA
logo4 (5- 2x) - logod2=1

D(-2)2) [-21]3)[L2]4) (2 +m).

A4. Haligute cymmy KOpHeii ypasHeHus Ig (4x - 3) =2 1g x

1) -2;2) 4;3) -4;4) 2.

A5. Pewumnte HepaBeHcTBO log8(5 - 2x) > 1

D) (53 -1,5); 2) (-10; 2,5); 3) (2,5; + m9); 4) (-10; + ).

B1. Pewmte HepaseHcTBolog 1 (4x -2) <log 1 (3x +1)
3 3

DG +m)2) (- 2 I3 [-%5; - — 1; 4) peueHnii Her.

B2. Pewunte HepaBeHcTBO lo™ (1-1,4*) <-1.

1) (05 +m).2) (@ - _0 )3)(14,2)4)(05 7).

C. HainamTteuncnouenbixpelueHuniiHepaBeHcTBalogs ( x- 2 )
1) 5;2) 4;3) 6eCKOHEYHO MHOr0;4) HU O4HOrO.



a)

OTBeTbl K KOHTPO/IbHO paboTe

1 BapuaHTt 2 BapnaHTt
Al 110 1) 14
2) 145

A2

4) 3
A3 x=2; [23] (3 x=2,1 (2, + m) (4)
A4  xX1=4x"=54+5=09; (4) xi= 1ix,=3;1+3=4; (2
A5 -05] (1) 0 - 15) (1)
BL +m) (1) + ) (1)

xe (-1,2) (3
B2 xe (@& )@
C1 xe (-5 45]x=-4;,-3,-2,-1 (2 xe (2; 71x=-3;4;5;6; 7. (1)

KoHTponbHas paboTa Ne2 « MHOrorpaHHUKN. Tena BpaleHns».

A) MHororpaHHuKu
1 BapuaHT
YpoBeHb A
Al. Bbibepute BepHOe yTBepXKAeHVE
a) Napasienenunes COCTOUT W3 LLIECTU TPEYTO/IbHUKOB;
6) NPOTMBONOMOXHbIE FPaHN Napannenenunesa UMerT 06LLYHO TOUKY;
B) AvaroHanu napannenenunesa nepecekatoTcs U TOUKON NepeceyeHns AensTca nonosiam.
A2. Konnyectso pebep LLIECTUYTOIbHOWA NPU3MbI
a) 18;6) 6;8) 24;r) 12;1) 15.
A3.HanmeHbLLee Ynico rpaHei npusmbl
a) 3;6) 4;8) 5;r) 6;0) 9.
A4. He aBnseTcs npaBu/ibHbIM MHOTOrpaHHUKOM
a) NpaBWbHbIN TeTpasap; 6) NpaBW/bHasA NPU3Ma; B) NPaBU/bHbIA A0AEKa3AP; ) NPaBUbHbIA OKTasap.
Ab5. Bblbepute BepHOE YTBEPXKAEHME:

BbIMYK/IbIi  MHOTFOTPaHHWK  Ha3blBAETCA MPaBW/bHbIM, €CIM  ero  rpaHn  SBMSIOTCA  MPaBU/bHLIMK
MHOIOYrO/IbH/KaMM C OAHUM W TEM XKe YUC/IOM CTOPOH Y B K&XXJ0W BepLUMHE MHOTMOrPaHHMKa CXOLUTCA OJHO 1
TO XXe uncno pebep;

6) NpaBubHasA TPeYrosibHas NupaMnaa 1 NpaBubHbIA TETPA3AP - 3TO O4HO U TO XE;
B) NoLab OOKOBOW NMOBEPXHOCTM NMUPaMUAbI paBHa NPOU3BELEHMIO MEPYMETPa 0CHOBaHWSA Ha BbICOTY.
A6. BbicoTa 60KOBOI rpaH/ NpaBW/IbHON NUpaMnbl, NPOBELEHHAs U3 ee BepLUMHbI, Ha3bIBaeTCA
a) AnaroHanbto; 6) MeanaHoii; B) anogemo.
A7. [uaroHasib MHOrorpaHHMKa - 3T0 OTPE30K, COeLNHSIOLLNIA
a) Nobble Be BEPLUMHbI MHOFOrpaHHWKa; 6) ABe BEPLUMHbI, He NPUHAANEXALLME OLHON FpaHu;
B) [iBe BEPLUVHbI, NPUHaANeXaLLe OAHOM rpaHu.
YposeHs B.
B8. HalignTe gnaroHann npsMoyronibHOro napanienenvnesa, eCnvm CTOPOHbI ero OCHOBaHNS 3 CM,
4 cwm, a BbicoTa pasHa 10 cwm.
YposeHs C.
C9. B npaBuibHOW YeTbIPEXYTONbHOW NUpammae CO CTOPOHOM OCHOBaHWS 8 M, 60KOBas rpaHb Hak/OHeHa K
NNOCKOCTM OCHOBaHUA nog yrnom 60 0. HaliguTe:
a) BbICOTY Nupamunfpbl; 6) nnowans 6OKOBOIN MOBEPXHOCTU.

2 BapuaHT
YpoBeHb A
Al.BblbepuTe BepHOEe YTBEPXKAEHNE
a) TeTpasap COCTOMT M3 YeTbIpex napanienorpaMmos;
6) OTpe3oK, COeAVHAIOLWMIA NPOTUBOMONOXHbIE BEPLUMHbLI  Mapainenenunesa, HasblBaeTCcAd ero
AVaroHanbHo;
B) napannenenunes UMeeT BCEro LLeCTb pebep.
A2. KonnyecTtso rpaHei LWecTuyrofibHOM Npu3mbl
a) 6; 6) 8;8) 10;r) 12;n) 16.
A3.HavmeHbLLee uncno pédep npusmbl



a) 9; 6) 8;8) 7;r) 6;a) 5.
A4. He sBngetcs npaBu/ibHbIM MHOTOrPaHHUKOM

a) NpaBU/bHbIA TeTpaaap; 6) NpaBuU/bHbIV LoAeKasap;

B) NpaBW/ibHas NMpaMna; r) NpaBubHbIA OKTasap.
A5. BblbepuTte BepHOe YTBEPXIEHME:

a) NPaBW/bHbIN JOAEKA3AP COCTOUT M3 BOCbMM MPaBU/IbHbIX TPEYT0/IbHUKOB;

6) NpaBW/bHbIV TETPa3AP COCTOUT U3 BOCbMU NPaBU/IbHbIX TPEYT0/IbHUKOB;

B) NPaBW/bHbLIN OKTa34p COCTOUT U3 BOCbMM MPaBU/IbHbIX TPEYTO/IbHUKOB.
AB6. Anogema - aTo

a) BbiCOTa NMpaMmabl; 6) BbiCOTa 6OKOBOI FpaHN NMpamuabl;

B) BbICOTa GOKOBOW rpaHu NpaBW/IbHOM NUpaMnzpl.
A7. YceyeHHasa nupaMma HasbiBaeTcs NpaBuIbHOM, ecin

a) ee OCHOBaHMA - MpaBU/bHbIE MHOMOYTO/IbHUKM;

6) OHa nonyyeHa cevyeHeM NPaswIbLHOM NUPaMUAbI MI0CKOCTLIO, NapasineibHon OCHOBaHUIO;

B) ee BOKOBble rpaHun - NPAMOYTO/IbHUKN.

YpoBeHb B.
B8. HaiigmTe 60K0BOE pebpo NpaBubHONM YETbIPEXYTONbHOM, MMpaMU/bl, Y KOTOPO CTOPOHA OCHOBaHMS 8 M, a
BbicOTa paBHa 10 m.
YposeHs C.

C9. B npamoyronbHOM napassenenurege CTOPOHbI OCHOBaHMS 5 MU 12 M, a guaroHanb napannenenvnega
HaK/MOHeHa K NI0CKOCTY ocHoBaHMA nog yrnom 30 0. HaiguTe:
a) BbICOTY mapannenenvnega; 6) nnowans 60KOBOM NOBEPXHOCTY.

OTBETbI K KOHTPOJIbHOI paboTe

1 BapuaHTt 2 BapuaHnt
Al ) 6)
A2 a) 18 6) 8
A3 B)S a) 9
A5 3
A6 B) B
/\7 6)
B8
) M ; 8on= 128 m2 3 ;é\e.,,:44/’\\”/3 MZ

B) UunmHap, KOHyC, Wwap

1 BapuaHT

YpoBeHb A
MoaTBepanTb AN ONPOBEPrHYTL CReAYyOLLME YTBEPXKAEHNS.
AL.lMpw BpaLLeHUN NPAMOYTo/IbHNKA OKO0 CTOPOHbI Kak OCK Moslyyaem LUuanHAp.
A2.0Tpe3Ku, COeAMHSAIOLLME BEPLUMHY KOHYCA CTOUKaMMN OKPY>XHOCTM OCHOBaHWS, Ha3blBAKOTCA 06pasyoLmmum
KOHyca.
A3. OceBbIM CeYeHNeM LMHAPa SABNAETCA TPEYrOIbHUK.
A4.BbicoTa umnmHapa(npsmoro)6onbLue 06pasyHoLLen.
Ab5.[Npu BpalLeHUK NoNyKpyra BOKPYT ero AnamMeTpa Kak OC/ nosyyaeTcs Luap.
A6.Mnowaab NOMHOW MNOBEPXHOCTM UMAUHAPA BblUMCAAETCA Mo dopmyne8 = 2>k (r+H),rge r-paguyc
unnnHAapa, h-BbicoTta uunnHapa.

YpoBeHsb B.
B7. BbicoTa umnmHgpa paBHa 4M, pacCTOsiHME MEXAY OCbl UWMAMHAPA U napanfenbHOM e naoCKOCTbO
ceyeHus paBHO 3w, a nnowaib cedeHns 32m2. HaiigmTe nnowas 60K0BOIM NOBEPXHOCTU LIMINHAPA.
B8.BbicoTakoHycapaBHal2 M, a 06pasytowanl3 M. Haligute niowaab 0CEBOro CeYeHNs KOHyca.

YposeHs C.
C9.MnoLaabceyeHuns, He NPOXOAALLEr0 Yepes LEeHTP LWapa, paBHalén M2 Haligute nnowaas NOBEPXHOCTM
Lapa, ecny pacCTOAHMEOTLeHTpaLLapafoCeKyLLEeNNI0CKOCTMPaBHOS M.

2 BapunaHT

YpoBeHb A
MoATBepANTL MW ONPOBEPTHYTL CredyIoLLne YTBEPXAEHS.



Al.lMpwn BpaLleHN NPAMOYro/ibHOro TPEYrosibHMKa BOKPYT €ro KaTeTa Kak 0Cu noyvyaem KOHyC.
A2.0Tpe3Kun,CoeaUHAIOLLMECOOTBETCTBYIOLLUMETOUKN  OKPYXXHOCTE  KPYroB  HasbiBatOTCS  06pasyoLmmu
LUMIvHApa.
A3. OceBbIM CeYeHeM KOHYCa ABSETCA MPSAMOYTO/bHUK.
A4.BbicOTa KOHyCa paBHa 06pasyoLLeii.
A5.0Tpe30K, CoefUHAIOWMIA BE TOUKYM LLAPOBOIA NMOBEPXHOCTU 1 MPOXOAALLMIA Yepes LieHTp Lapa, Ha3biBaeTcs
[LMNamMeTpoMm Luapa.
A6.Bce 06pasytoLme UMAMHAPUYECKO NOBEPXHOCTW NapanfieNbHbl ApYr Apyry.
YpoBeHb B.
B7. TMnoulanb60K0BOMNOBEPXHOCTULUMANHAPapaBHa60n M2 a paguMyc OCHOBaHMSt 5 M. Haigute anuHy
06pasyoLLei LnmHapa.
B8.PagnycocHoBaHMAKOHYCcapaBeH12 M, a 06pasytowanl3 m. Haligmute nnoLaab 0CEBOro CEYEHUsS KOHYCA.
YposeHb C.

C9. PaamycctepbipaBeH13 M, apacCTOSHWEOTEELIEHTPAMOCEKYLLEMNNOCKOCTMPaBHOSM. Halignte  anmHy
OKPY>XHOCTU CeveHus cepbl.

OTBETbI K KOHTPOJIbHO paboTe

1 BapuaHT 2 BapnaHT
Al Ja Ja
A2 fa Ja
A3 fa HeT
Ad HeT HeT
A5 1la
A6 HeT la
B7 6™
B8
C9

B) O6bembl Ten
1 BapuaHT
YpoBeHb A.
Al. Kakoli He MOXeT ObITb Npu3ma?
A. Tpamoit; b. HaknoHHoit; B. MpasuibHOW; I. Y ceyeHHON.
A2. Kakas (hopmyna ncrnonb3yeTca 419 BblYMCIeHNs 06bema Npu3Mbl, rae R - paguyc ocHoBaHMS,
H - BbIcoTa:

A 1 ‘B +H ,B. SadH ,I. _s[s +S,

A3. HaszoBuTe, Kakasi hurypa He sBNSeTCSA NpaBu/ibHbIM MHOrOrpaHHMKOM.
A. Ky6; b. Jogekaagp; B. Okraagp; I'. Mapannenenunes,

A4. Pebpo Kyba paBHO 2 CM. Bblumncninte cymmy A/iMH Bcex pebep Kyba.
A. 24 cw; B. 48 cv; B. 12 cwm; I, 60 cm.

Ab. Tnowafb rpaHy Kyba pasHa 16 cm 2 . BblumciinTe ero o6bem.

A. 24 cm3; B. 48 cm3; B. 56 cm3; . 64 cm3.
A6. CyulecTByeT i1 NpU3Ma, y KOTOPOI TONbKO OAHO 60KOBOE pebpo nepneHAVKYNSPHO OCHOBaHWHO?

A. [a; b. Her.

YposeHs B.
B7. N3 BepLumnHbl B kBagpaT/IECBCO CTOPOHON 6 CM K €ro NA0CKoCTM NpoBedéH nepneHavkynap BK. Haigute
00bEM Nupammibl, ecnv JIK= 10 cm.
B8.OcHoBaHMEM MpU3Mbl ABNSETCA MPAMOYTO/bHbIN TPeYrofbHWUK C OCTPbIM Yr/ioM 6001 KaTeTom,
npuexaLimm K aToMy yriy, pasHbiM 9 cM. BbicoTa npmsmbl paBHa 10 cM. Haligute:
a) 06bEM NPU3MbI;
6) naowazb NOMHOM NOBEPXHOCTM MPU3MBI.
YposeHs C.

C9. Haingute 06bemM MHOrorpaHHu1Ka, N306paXXeHHOM0 Ha PUCYHKe
(BCe ABYrpaHHble Yr/ibl MHOrorpaHHUKa npsmble).

2 BapuaHT
YpoBeHb A
Al. MpamoyronbHbIA Napannenenunes - 3To



A. Mupamuga; b. MNpwuswma; B. Oktasgp; . Tetpasaap.
A2. O6bem nupamnapl onpegenseTcs no gopmyne, rae SO - naowaab 0CHoBaHus, H - BbicoTa, R - paguyc.

1 1 2
A. - SadH ;B. -XXKAZH ;B. SMuH;T. - »2H .

A3. Anoema - 310

A. Ob6pasytowas umnuHapa; b. BeicoTa KoHyca; B. BbicoTa 60KOBOI rpaHu Nupamuipl;

[". BbicoTa yceueHHOro KoHyca.

A4. Vi3MepeHns NpsmMOYronbHOro napansienienvnesa pasHbl 2 ¢M, 3¢cM 1 5 cM. BoluncnnTe ero oouem.

A.30cm3 B. 15cm2;B. 20cm2; . 25 cm 2.
Ab5. Pebpo Kyba paBHO 2 CM. Bbluncinte niowadb NoOBEPXHOCTU Kyba.

A 12cm2;6.24cmv2;B. 16cm2;T. 18cm 2.
A6. CyulecTByeT v npusma, metowas 20 pedep?
A. [a; b. Hert.
YposeHb B.

B7. OcHoBaHWe NpsAMON MpU3Mbl - NPAMOYTO/bHbIA TPEYrobHUK C KaTeToM 5 CM U runoteHy3oil 13 cwm.
BbicoTa npu3mbl paBHa 10 cm. Hailgute 06bEM Npu3Mbl.
B8.B npaBu/ibHOM YeTbIpEXYrofibHOM nupaMuie OGOKOBble TpPaHU  HAKNOHEHbI
NNOCKOCTM O0CHOBaHUA nog yrnom 300, a 0cCHoBaHMe paBHO 6 cM. HaliguTe:
a) 06bEM NupaMuabl;
6) nnoLLaab NOAHON MOBEPXHOCTU MMPaMMbI.

YposeHs C.
C9.Haiignte 06bEM MHOrorpaHHWKa, M306paKEHHOro Ha pucyHKe(BCe [BYrpaHHble
YI/bl NPAMbIE).

OTBeTbI K KOHTPO/IbHO paboTe
1 BapuaHTt 2 BapuaHTt

A2
A3
A4
A5 6

A6 6 6

B7 300 cm3

n 3¢cm3 6)1771/3 + 270 cm2 3cm3 6) 272 nf3 + 36 cmZ
€9

QO = W -
D W O

(o0}

KoHTponbHasa paboTa Ne3:«BekTopbi»

1 BapuaHT

YpoBeHb A.
3anofiH1Te NPonycKu.
1 BeKTOpOM Ha M/I0CKOCTW Ha3bIBAETCA
2. BekTop n3obpaxaetca _
3. Mogaynem BeKTopa Ha3blBaeTCa
4. [1Ba BeKTOpa B NPOCTPAHCTBE Ha3bIBAHOTCA NPOTVBOMO/IOXHO HarpasieHHbIMU, eCln _
5. Mpn yMHOXXeHUN BeKTopa Ha ymcno »
6. [lBa BEKTOpa CUMTAKOTCA PaBHbIMMK, €CNN
7.HyneBoiBeKTOPKONMHEAPE H BEKTOPY.

YpoBeHb B.
8. Hangute koopauHatel BekTopa’,ecnu A(5;-1;3) nB(2;-2;4).

9.0aHbl BekTOpbl * {3; 1; =2 {1; 4, —3}.Havigute .

10.AaHbiToukn A (0; 0; 2m B ( 1; 1; -2). Ha ocn QY Haingute Touky M ( 0; y; 0), paBHO yaanéHHYH OT TOYeK
A nB.Touka O - Haya/ilo KOOpPANHAT.

YposeHb C.
11. ABNAKOTCS NN BEKTOPbI A>BME:>E KonnuHeapHbiMu,ecinA(5;-1;3) ,B(2;-2;4),£(3;1; -2),E(6;1;1)?

2 BapuaHT
YpoBeHb A



3anonHuTe NPONyCcKN.

1 BeKTOpOM B MPOCTPaHCTBE Has3bIBAETCA _

2. BekTop 0603HavaeTcs

3. [lnvHoli BEKTOpa Has3bIBAeTCA

4. [1Ba BeKTOpa B MPOCTPAHCTBE Ha3blBaKOTCA OAMHAKOBO HaMpaB/IEHHLIMU, ECMIN _

5. [ina TOro, Yto6bl CNOXUTL [iBa BEKTOPA, HYXKHO "

6. HyneBbIM BEKTOPOM HasblBaeTCH _

7. [1Ba BEKTOpa Ha3bIBAOTCA KO/I/IMHEAPHbIMU, eClv _
YpoBeHb B.

8.Havigute KoopamHaTbl BekTopa, ecnnC(6;3;-2) n D(2;4;-5).

9.[laHbl BEKTOPbI > {5;,—1; 2 > {3; 2; —4}Havigute .

10.AaHbiToukn A (0; -2; 0n B (1, 2; -1). Ha ocn OZ HavignTe Touky M ( 0; 0; z), paBHOYAa1IEHHYO OT TOYeK
A nB.Touka O - Haya/ilo KOOpANHAT.

YposeHs C.

11. ABnaoTCA N BEKTOPbI —1  KoNnuHeapHbIMU, ecnnC(5;-1;3) ,M(2;-2;4),A(1;-2;3)n B(-5;-4;5)?

1 BapuaHTt 2 BapuaHTt
1 Hanpas/IeHHbIN 0TPE30K Harnpas/IeHHbIN 0TPE30K
2 a, N a, "
3 [JIMHa BeKTopa LNMHa 0Tpe3sKa
4 KonnnHeapHbIN UX HanpasfieHns He MX HanpaeneHWs CoBNajaroT
coBsragator
5 Ha 3TO YMC/0 YMHOXAIOTCA KOOPAWHATbI CNOXUTb UX KOOPAUHATbI
BeKTOpa
5 OHu coHanpas/ieHble UX A/IMHbI PaBHbI BEKTOP, Y KOTOPOro Havano 1 KOHeL|
coBragatoT
7 nro6omy OHM NeXaT Ha napasnnesnbHbIX NN Ha OfHON
npsMoii
8 AB—H-3-11} CD—(- 4;1;- 3}
9 2b - ¢ —5;- 2;-1}, 2b - ¢ ~,/30 a-2b—-1;-510!, a - 2b W126
10 M (0; 1, 0) M (0; 0; -1)
n He KO/IIMHeapHb! KOJI/IMHEeapHbl

KoHTponbHas paboTta Ne4:«OCHOBbI TPUFOHOMETPUIN»

A) TpuroHomeTpuyeckune Hopmy bl

1 BapuaHT

Al. Bblumcnute: sin150°

D 052 L3402

2

M

A2. Ha Kakom 13 YepTexxein n306paxéH rpatuk QyHKUMn y — cos(X + "")

\ /Y /' \ . . 4 .
Vg \ \ K 1 v y
»S  1d -7 n on i AT e stt 1n w TmY\/ T s u

\ 7- r v 1- \
Puc. 1 Puc. 2



1)

1)

Puc. 3 Puc. 4

A3. Haiigute 3HaueHue BbipakeHus: 2sin 30°+6 cos 60° - 3ctg 30° + 9tg 30°

4;2) - 4,3)6;4)

A4. Ynpoctute, ncnonb3ys qopmysbel Np.”segeHuns: cos(n-a)*cos(2n-a)+cos”a
1) 2cos™a; 2)1; 3)0; 4)2sin”a.

A5. TMocTpoiTe rpagmk yHKUMM y = 3sin(X) W yKaxuTe 06/1acTb OnpeaeneHns v 061acTb 3HaYeHWI

YHKLMN,

AB6. OnpesennTe 3HaK BblpaXXeHus: sinl A"ecos 110°

1 + ;2)- ;3) 0;4) HeT BEpPHOro OTBeTa.

B.IMo 3aaHHOMY 3HaYeHUIO TPUTOHOMETPUYECKOW (DYHKLMK, HalianTe 3HaYeHVe

ctg a, ecnu sin a=8,8 n x <a< n.

C. [JokaxuTe TOXIECTBO:
2 sin2cx

. = tg2a
tg * ¢+ (cos2x — sin2x)
2 BapunaHT
Al. Bbluncnure:cos 330°
1)0,5;2) 1;3AAN4ANAN,
)0,5;2) h 5
— oS,
3 6
'\ R \ ' 'Y
>
13" n2yYni nor ot i2a\n3 ba LI-|51xC]51'L{ /
Y, 4,5 \ T g,/
puc ,VCZ
0
i —g9

a3 >ﬂ|2 91-1\ {'.|'0Ae O\N 1 l2¥INL'II?f 1 513/'/251 5-[4510,_';/1]]'{ n2

-9
pnc D »

A3.Halignte 3HayeHue BblpaxkeHus: 2 cos 30°- 6 sin 30° - ctg 30° + 9tg 45
4;2) - 4;3)6;4)
*
A4. YnpocTuTe, Ucrnonb3ys hopmy/ibl NPUBELEHNS: Sin (n-a)’\cos(5 - a)tcos™a

1) 2cos"a; 2)1; 3)0; 4)2sin”a.

A5. MocTpoliTe rpaguk yHKUMMy = 5¢0s(X)n yKaxkmuTe 061acTb onpegesieHnsam
MHOXECTBO 3HaYeHUA (hyHKLMWN.

Y,
2 A

;S
nsoni



A6. OnpesiennTe 3Hak BblpaxkeHusa: sin100°" CoS 100°.
1)+;2) -;3) 0;4)HeT BepHOro oTBeTa.
B.IMo 3agaHHOMY 3HaYeHU0 TPUTOHOMETPUYECKOW (DYHKLMK, HalauTe 3HaYeHne tga,

>X
ecnm cos a—0,8 un ?<a< n

C. [JokaxuTe TOXIECTBO:
2 cos2cx mtg *

—. 2 =-t92
Sin  c¢x - coszx g<a

OTBeTbl K KOHTPO/IbHOI paboTe

1 BapunaHTt 2 BapuaHTt
105
Al
m

A2  puc4 puc 2
A3 1) 4 3) 6
A4 3)0 2) 1
A5 xeR;J e[-3; 3] xeR;J e [-5; 5]
Ab 2) - 2) -

3 3
B

4 4
C Vcnonb3yem (hopMy/ibl ABOWHOIO yria Kcnonb3yem gopmynbl ABOHOIO yria

KoHTponbHasa paboTaNe5 «PyHKUMKN 1 rpadinKkn»
BapunaHT Nol
Al. MocTtpoiTe rpaMk GYHKLUMN MO AaHHbIM:
D (f)=[-5;5]. Hynn yHkuumn:-5; -1; 3. X,,,\,= 0; ¥Yxw=-1; ~tax= -3; YT1ax= 2;
=4

A2.loCTpOiTe YETHYIO U HEYETHYIO (DYHKLNIO:

A3. ABnsetcs QYHKUMS YETHOW MW HEUYETHON: Y —X+6X

B4. Halitn o6nactb onpegenenunsa (D(f)):

a)y x"+5 6)y-Vx+6 By .

. N _
st r y—vx 4x —21

C5. MocTpounTb rpatnk GyHKUUN Yy —¥N+2X-2 1 HalTu;
a) D(f);  6) TouKy aKCTpeMyMa;  B) MPOMEXYTKWN BO3pacTaHUs 1 yobiBaHUSA.
BapunaHT Ne2

Al. MocTpoiTe rpamk YHKLMUN NO AaHHbIM:
21



D(f)=[-4;8]. Hynu pyHkumnn:-1; 4; 7. X,,i},,=6; y,nj,,.=1; x,,ia;,= 2; y,ia;,= 3;
! (—4)=2; f(8) =1.

A2. OCTPONTE YETHYIO N HEYETHYIO PYHKLMIO:

A3. fABnseTca PYHKLMUSA YEeTHOW UM HEYETHOW: y —X"-6X

B4. Halitn o6nactb onpegenenus (D(f)):

aQy—x"+4x; 6)y—V9—3x; B)Yy &_XS r y—vx2 —6x —7

C5. MocTponTb rpa@uk QYHKUNKN Y —X2-2X+2 W HalTu
a) D(); 6) TOUKy aKCTpeMyMa; B) MPOMEXYTKM BO3pacTaHMs 1 yObiBaHUS.

OTBETbI K KOHTPOJIbHOI paboTe
1 BapuaHTt 2 BapwaHt
Al YepTtex YepTtex
UeTHast (hyHKUMS CUMMETPUYHA OTHOCUTENIbHO YeTHasA (DyHKUMSA CUMMETPUYHA OTHOCUTENIbHO
A2  0oCuM OpAvHaT, HeYeTHas - OTHOCUTENIbHO Havala  OCW OpPAMHAT, HeYeTHas - OTHOCUTENbHO Havana

KOOpAMHaT. KOOpAUWHaT.
A3 HeueTHas HeueTHas
a) R a R
B4 6) x> -6 6) x<3
B) X —3 B) X —4
r) xe (- -3][7;80) r) xe (g -1]7[7;80)
C5 MocTpoeHmne MocTpoeHmne

KoHTponbHas paboTa Ne6 «[Mpon3BogHas N UHTerpan»

A) MpownssogHas
1BapuaHT
YpoBeHb A
Al. CKOMbKO NHTEPBASIOB YObIBaHMA UMeeT PYHKUmAf(X) = x*- 3x?
A. 1 B.2. B. 3. T. Hn ogHoro
A2. CKOMbKO KPUTUYECKUX TOUEK UMeeT PYyHKUMAF(X) =X - 9x + 15x?
A. 2. B.1. B. 3. T. H1 ogHoi
A3. 3HaveHne yHKUMMY = - X+ 4X + 2 B TOUKe MaKCMMyMa paBHO”
A 0.2 B.6.T8.
A4. Toukoii makcumyma yHKumnf(x) = 16x" + 81xM - 21x - 2 Agnsiercan
A - 1B35 B.-3T.-35
YpoBeHb B.
B5. AaHa yHKuma/(x) =x*- 3x- 6. HaliguTe NpoMeXxXyTKu BO3pacTaHus 1 yobiBaHWUS PYHKLMUN.
YposeHs C.
C6. Vccnepgyiite ¢ NOMOLLbIO Npon3BoAHOMA hyHKLmMiof(X) =X - 3X - 9X 1 NOCTpoiTe eé rpadmk.
2 BapuaHT
YpoBeHb A
Al. CKo/IbKO UHTEPBa/IOB BO3pacTaHnsa UMeeT PyHKumsaf(x) = x*- 3x\?
A. L Bb. HnogHoro. B. 2. T. 3
A2. CKO/IbKO KPUTUYECKMX TOYEK UMeeT yHKUMAf(X) =X - 6X + 9X
A. Hn ogHoli. B. 3. B. 1L T. 2.
A3. 3HaveHMne yHKuMmMy = 2x* - 8x + 11 B TO4KE MUHMMYMa paBHO”
A 0.B5 B. 2. T3



A % .6.25.B.-3.T.-1.

YpoBeHb B.
B5. OaHa hyHKumaf(x) =x" - 3x + 2. HailamTe NpoMeXyTKn BO3pacTaHns 1 yobiBaHWS yHKLMK.

YposeHs C.
C6. Nccnepyiite ¢ NOMOLLBH NPon3BoAHON dyHKUmMOf(X) =X - 3x + 11 nocTpoliTe eé rpadmk.

Bb) «[NepBo06pasHas hyHKLNK, ee MPUMEHEHUEY.

1 BapmaHT
YpoBeHb A
Al. . BblunucAuTe MHTErpa:
2 % d x
a) N~r"x2+ X—4)dXx;6) ~ 3
1 1 X

A2. Anga dyHkummnf(X) = 3sinx HainguTe:
@) MHOXXeCTBO BCeX NepBo06pasHbIX;

X
6) nepBoo6pa3Hyto, rpauK KOTOPOV NPOXoauT Yepe3 Touky M ( ~ ;0)

A3. BbluncnuTe, cienas npeaBapuTesibHo PUCYHOK, NoWaab Urypbl, orpaHUHeHHON MHUSMIA
J=05x]=0,x=2,x=0.

A4. [okaxuTe, 4To (yHKUMA F aBnseTca nepoobpasHoi ans gyHKumMnf(X) Ha npomexxyTke
(- m; +08), ecim E(X) =x"- 4,f(X) = 3x*

YpoBeHb B.
3
BS. Bblumcnute uHTerpan x4+ (x —3)2 dx
0
YposeHs C.
C6. Haingute nnowasb ¢urypbl, OrpaHUYeHHON TMHUAMUY = 6X - X Ny = 2X.
2 BapuaHTt
YpoBeHb A.
Al. . Bbluucnute nHTerpant:

2 1 d X
a)l (4X3—X+ 5)dX ;6) J
) _ o X 3



A2. ns dyHKUMK/(X) = 2C0SX HailauTe:
a) MHOXXECTBO BCeX MepB00OpasHbIX;

X
6) nepB006pa3Hyto, rpadvk KOTOPOI NPOXoAnT Yepe3 Touky M (A ;0)

A3. Bbluncnnte, cienas npeasapuTensHO PUCYHOK, Naowais urypbl, OrpaHUYeHHON TNHUAMM:
y=2x\y=0,x=3,x=0.

A4. [lokaxuTe, 4TO (hyHKLMA F aBngeTcA NepBoobpasHoii 4Ns (hyHKUMI/(X) Ha MPOMEXYTKE
(- m; +08), ecnm E(X) = 2x - X/(x) = 2 - 2x.

YposeHs B.
3
B5. Bblumcnmte uHTerpan  *~+ (1- *) d*
YposeHb C.
C6. Hangute nnowaas (urypbl, OrpaHUYEHHOR TMHNAMUY = - 6X - X Ny — 2X.
1 BapunaHTt 2 BapuaHTt
Al a) 4,5; 6) 3;3 a) 18,5; 6) - 8
A2 a) (x) =-3cosx + ¢ ; 6)(x) = - 3cosx + 0. a) E(x) = 2s™x + ¢ ; 6)E(X) = 25™X - 71D .
= 18 kB.eg.
A3 §J|u/r: 4 KB.ef,. T &
A4 E(x) aBnsieTca nepsoobpasHoi ans /(x) E(x) saBnseTca nepsoobpasHoii ang /(x)
B5 18
n 2
c6 J?KB.e,EI,. =1 " Ks.ea.

KoHTponbHas paboTta Ne 7 «YpaBHEHUA U HEPABEHCTBA».
lBapunaHT
1 PelunTe ypaBHEHWE:

a) 6a: + 2[ = 5licl; 6) 3 @A - AN =4,
2. Pelunte cuctemy ypaBHEHMWIA:

3. PewunTe HepaBeHCTBO —2x —1> 1.
4. HariguTte Bce 3Ha4eHUs napameTpa a, npy KOTopbIX ypaBHeHue X + 3x +7a - 2—0 1
X +6x+5a- 6 —0 1MetoT X0Ta Obl 0OANH O6LLMIA KOPEHD.

2BapuaHTt
1 Pewunte ypaBHeHMe:

2)9|x+2| =846)3*AU2-3*Ar=21,

2. PelunTe cuctemy ypaBHEHWIA:

X Xy
3. PewumnTe HepaBeHCTBO



4. HaingmTe BCe 3HaYeHWs NapameTpa a, Mpu KOTOpbIX ypaBHeHWE  + 4X- 3a+7=0u
X'+ 7x- 5a+15 = 0 UMetoT X0TA 6bl 04UH 06N KOPEHS.

OTBeTbl K KOHTPO/IbHO paboTe
1 BapuaHTt 2 BapuaHTt



MpunoxeHne Ne2

FocypapCcTBeHHOEe 6HOAKETHOe npodeccMoHanbHoe 06pa3oBaTenlbHOE
yupexaeHme «Heh TEKYMCKNIA pernoHanbHbli NONTEXHUYECKNU KONNEOX»

KomnnekT 3agaHunii 4ns npoBefeHNA NMMCbMEHHOT0 3K3aMeHa
ana npoeccun 43.01.09 Mosap, KOHAUTEP.

oya.04 MATEMATUKA: AJITEBPA N HAUANTA MATEMATUYECKOTIO AHANN3A,
FTEEOMETPUNA



1 BapuaHT

KpuTepnmn OLEHKUN BbINOSIHEHNSA PaGOT bl
Uucno 6annos,

OueHka
HEOoOX0AMMOE AN NONYyYeHNS OLEHKN
«3» (Yy4OBNEeTBOPUTENLHO) 9-14
15-20
«4» (xopoLuo) o
(He MeHee OfHOTO 3afaHns U3 [OMONHUTENbHOW YacTH)
21-30

«5» (0TNMYHO o o
( ) (He MeHee ABYX 3afjaHWil U3 LONONHUT €NbHOW YacTK)

O6da3aTenbHag yacTb

Mpy BbINOMIHEHWUW 3afaHnil 1-9 3anNnWINTe X0 peleHns U NONYyYEeHHbIN OTBET.

1.(1 6ann) Mnowaab 3eMenb hepMepPCKOro Xo03sicTea, 0TBEAEHHAA N0 NOocaAKy CeNbCKOX03SMCTBEH-
HbIX KYNbTyp, cocTaBnseT 35 ra n pacnpejeneHa MeXxay 3epHOBbIMW KynbTypamu v KapTogenem B OT-

HoLWleHnn 2:5 cooTBeTCTBEHHO. CKO/IbKO reKTapoB 3aHMMAaKT 3epHOBbIE KY/bTYpbl?

2.(1 6ann) LWapukoBasa pyudka ctouT 10 py6neii. Kakoe Hanb6onbllee YNCI0 TaKUX PyYEK MOXHO
6ynet KynuTb Ha 200 py6neit nocne NOBbILWEHMNSA LieHbl Ha 25%7?

3. (1 6ann) Ha rpadmke nokasaH npouecc pasorpesa ABuraTens 1erkoBoro aBTomoomnsa. Ha ocm
abcumcc oTKNagbiBaeTCca BpeMSA B MUHYTax, NnpoLuejliee oT 3anycka ABuratens, Ha 0CUM OpAuHAT —
Temnepartypa ABuratens B rpagycax Lienbcusa. Onpefenute no rpamky, CKOIbKO MUHYT ABUTaTENb
Harpesanca ot Temnepatypbl 40°C go Temnepatypsl 907C .

fCl
90

Af\

80 (1]

an

0 L2232 4 5 ¢t 1T /5 9 1011 L
MWH

4. (1 6ann) BoluncnuTte 3HayeHue BolpaxeHua: 25z —273+ V A

5.(1 6ann) Halignte 3Ha4eHue sina, ecnyM M3BECTHO, YTO COSa =- — U

a e Il yeTBepTn.

6.(1 6ann) PewnTe ypaBHeHne: 232 64.

7.(1 6ann) Beluncnute 3HaveHune BblpaxeHusa: log 39+ log5125 - Igl.

8. (1 6ann) PewnTte ypaBHeHue: logs (5- x) —oge 7.



9. (1 6ann) B copeBHOBaHMAX MO TONKAHWIO AApa y4acTBYT 6 cnopTcmeHoB u3 Poccun, 5
CnopTCMeHOoB n3 ®paHunm, 5 cnopTcmeHoB U3 NepmaHnm n 4 — n3 Ntanuu. Nopagok, B KOTOPoOMm
BbICTYNAKOT CMOPTCMEHbI, Onpejensercs xpebuem. Haingmte BeposATHOCTb TOr0, YTO CMOPTCMEH,
KOTOpPbI BbICTYyMaeT NOCAeAHUM, OKaXKeTca u3 Poccuu.

Mcnonb3ysa rpa@umk gyHkumum y = f(x) (cm. puc. HUXKe), onpegennTe 1 3anmnTe OTBET:
10. (1 6ann) HaMMmeHbllee N Hanbonbluee 3HaYeHNS PYHKLNN;

11. (1 6ann) NPOMEeXYTKKN BO3pacTaHMsA 1 y6biBaHUA (DYHKLUNN;

12. (1 6ann) npu Kakux 3HadeHuax x f(x) = 0.

Mpwn BbINOMHEHUN 3aJaHNin 13-18 3annLWINTE XO4 PELIEHNS U NONYYEHHbI OTBET

13. (1 6ann) MepumeTp paBHOOGEAPEHHOrO TPEYronbHUKa paBeH 18, ero ocHoBaHue 8. HaliguTe nnouwiaib
3TOro TPeyronbHuKa.

14.(1 6ann) Teno ABu>KeTCA ,,0 3aKOHY: S(t) = 2+6t2 3t. HalgnTe ckopocTb Tena yepes 3 ¢ ,,0cne
Havana ABM>KeHua?

15.(1 6ann) HailguTe o6nacTb onpeaeneHnsa yHkunm: y =1g(X - 3x).
16. (1 6ann) PewunTe ypaBHeHue: V2x —5 = 7.

17. (1 6ann) PewnTe ypasHeHnme: sin(- x) =cos 1.

18.(1 6ann) Hangmte 06bEM Tena, NOAYYEHHOrO NPW BPALLEHUN NPAMOYTO/IbHMKA CO CTOPOHaMK 2 CM
N 8 cM BOKPYT NPsAMOi, NpOXoasieit Yepes cepeuHbl ero 60nbLINX CTOPOH.

JononHntenbHaa 4yacTb

Mpwn BbINOMHEHUN 3afaHN 19-22 3anNLWINTE X0 PELIEHNS U NONYYEHHbI OTBET

19. (3 6anna) HananTe HanbonblLlee N HaMMeHbLLIee 3HaYEeHNS DYHKLMUN:
f(x) =2x”- 3x"- 12x+1 Ha oTpeske [~1;0].

20. (3 6anna) B npaBMibHON YeTbIpeXyrofibHOW nupamuge 60KoBOe pebpo HAKNOHEHO K MIOCKOCTK
OoCHOBaHMA nof yrnom 600. BbicoTa nupamuabl paBHa 3 cM. HaianTte 06bEM nupaMmufbl.
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21. (3 6anna) PewnTe cucTemy ypaBHEHWIA:
"X +y =6,

4x-y =16.

22. (3 6anna) HaiignTe pewieHne ypasHeHns: 4cos x +4sinx- 5 =0

2 BapuaHT

KpnTepnmn oueHKN BbINONHEHUS paboTbl
Uwucno 6annos,

OueHka

Heobxo4MMOe AN NOoMYYEeHUS OLEHKN
«3» (Y[0BNETBOPUTENbHO) 9-14
15-20

«4» (XopoLuo) o
(He MmeHee 04HOTO 3afaHuNA 13 AOMNONHUT €IbHOW YacTw)

21-30

«5» (0T/IMYHO) o o

(He MeHee ABYX 3afl@aHWil U3 LONONHUT €NbHOWN YacTK)

O6s3aTenbHas yacTb

Mpwn BbINOAHEHWM 3aJaHMin 1-9 3anNULINTEe XOA4 PeLleHNns U NOYUYEHHbIA OTBET.

1.(1 6ann) Mnowaab 3eMenb hepMepCcKOro Xo3saicTea, OTBEAEHHAsA MO/ NOCaAKy CENbCKOX03SMNCTBEH-
HbIX Ky/bTyp, cocTaBnseT 40 ra n pacnpejeneHa Mexay 3epHOBbIMU KyNbTypamu 1 KapTodesem B OT-
HOLWeEeHUN 3.7 COOTBETCTBEHHO. CKOMbKO reKTapoB 3aHMMaeT KapTodens?

2.(1 6ann) OnToBasa UeHa yyebHMKa 550 py6neii. Po3HMuHas ueHa Ha 20% Bbie onToBON. Kakoe
Hambonbllee YNCNO TaKUX YUEOHMKOB MOXHO KYyMUTb MO PO3HUYHOI LeHe Ha 7000 py6nein?

3. (1 6ann) Ha puCyHKe XMPHbIMU TOUKaAMW NOKa3aHa LieHa He)T¥ Ha MOMEHT 3aKpbITUSA BUPXKEBbLIX
TOPros BO BCe paboyve gHu ¢ 4 no 19 anpens 2002 roga. Mo ropnsoHTaNN yKasblBaloTCa ynucna
Mecsua, No BepTukKanu— LeHa bappensd HethTu B gonnapax CLUA. Ond HarnagHOCTU XMUPHbIE TOUKU
Ha PUCYHKe coefiHeHbl NnHMel. OnpefennTe N0 PUCYHKY, KAKOr0 YMc/a LeHa HeT Ha MOMeHT
3aKpbITUA TOPros Oblfa HaVMeHbLUEN 3a AaHHbIN Nepuos,.



4. (1 6ann) BbluncnuTe 3HaYeHne BbipaxeHus: V144 + 16z —273 .

5.(1 6ann) HalignTe 3HaueHMe sina, ecnym M3BECTHO, YTO cosa =—u a e | yeTBepTML.
6.(1 6ann) PewnTe ypaBHeHune: 22-5= 32.

7.(1 6ann) Bbiuncnute 3HavyeHme BblpaxxeHus: 10g5625- log381+ Igl.
8. (1 6ann) PewnTe ypaBHeHne: log2 (4+ x) —3.
9. (1 6ann) B uemnuoHaTe NO ruMHacTMke yvacTBylT 50 cnoptcmeHok: 13 u3 Cepbun, 29 u3

XopBaTtuu, ocTanbHble— 13 CnoBeHUn. MopsfoK, B KOTOPOM BbICTYNarT FMMHACTKU, ONpeaensercs

Xpebnem. Haligute BepOSTHOCTb TOro, YTO CMNOPTCMEHKA, BbICTYNawLWas MepBOA, OKaXeTcs W3
CnoBeHuUMN.

Ncnonb3ysa rpaduk dpyHkumnm y = f(x) (CM. puc. HUXKe), onpegsennTe v 3annwnTe OTBET:
10. (1 6ann) HaMmeHbllee N Hanbonbllee 3HaYeHNS PYHKLNN;
11. (1 6ann) NpomMeXKyTKK BO3pacTaHWs U y6bIBaHNA DYHKLUMNK;

12. (1 6ann) npu Kakux 3HadeHmax x f(x) < 0.

Mpwn BbINOMHEHUN 3afaHKin 13-18 3annLWINTE XO4 PELIEHNS U NONYYEHHbI OTBET

13. (1 6ann) MepumeTp paBHOGEAPEHHOTO TPeyroibHUKa paBeH 16 cM, a ero 0CHoBaHWe paBHO 6 CM.
HaignTe nnowaab 3TOro TpeyronbHuKa.

14.(1 6ann) Teno aBM>KeTcA NO 3aKoHY: S(f) = 3t2- 4t + 10. HalignTe cKOpPOCTb Tena 4yepes 2 ¢ nocne
Hayvana ABM>KeHua?

15.(1 6ann) HaiiguTe obnacTb onpefeneHns pyHkuum: y = log4(x2- 7x).
16. (1 6ann) PewmnTe ypaBHeHne: V2x + 1 = 5.
17. (1 6ann) PewnTe ypaBHeHue: sin (—x) = cos n.

18. (1 6ann) Haiigute 06bEM Tena, MOAYYEHHOrO MPWU BPaLLEHUM MPSAMOYTO/IbHOTO TPEYrofbHUKa C
KaTeTom 3 CM U TMNOTEHY30i 5 CM BOKPYT MEHbLLEro KaTeTa.



JononHntenbHaa 4yacTb

Mpwn BbINOMHEHUN 3aaHNn 19-22 3aNNLWINTE XO4 PELIEHNS U NONYYEHHbIH OTBET

19. (3 6anna) HainguTe Hanbonbllee N HaMMeHbLLIEe 3HAYEHNS DYHKLMUN:
f(x) =2x* +3x"- 12x-1 Ha oTpe3ke [0;2].

20. (3 6anna) BbicoTa NpaBWIbHOIN YETbIPEXYTOMbHON NupamMuabl paBHa 16 cM, a 60K0BOe peb6po
nupamunabl pagHo 20 cM. Hagnte 06bEM nupaMmuabl.

21. (3 6anna) PewnTe cMcTeMY YpaBHEHWUIA:
pc-2y =-5

3x+6y =27.

22. (3 6anna) HaingnTe pelweHne ypaBHeHUs: cos* X + 6sin X = 6.

3 BapuaHT

KpuTepnmn OLEHKWN BbINOSIHEHNSA PAGOT bl
Uncno 6annos,

OueHka
HEOoOX0ANMOe AN NONYUYeHUS OLEHKM
«3» (yLOBNeTBOPUTENLHO) 9-14
15-20
«4» (xopoLuo) o
(He meHee OfiHOTO 3afaHns U3 [OMONHUTE/bHOW YacTH)
21-30

«5» (0TNNYHO o o
( ) (He MeHee ABYX 3afj@aHWil U3 LONONHUT €NbHOW YacTK)

O6da3aTtenbHag yacTb

Mpwn BbINOAHEHWW 3aaHMil 1-9 3anULLINTe XOA4 PELlEeHNs U NOMYUYEHHbI OTBET.

1.(1 6ann) Mnowaab 3eMenb hepMepCKOro Xo3saicTea, 0TBEAEHHAA NOJ NOcafAKy CeNbCKOX03AMNCTBEH-
HbIX KYyNbTyp, COCTaBNAEeT 55 ra n pacnpegeneHa Mexzay 3epHOBbIMU KyNbTypaMu U KapTodeneMm B OT-
HowleHnn 4.7 cooTBETCTBEHHO. CKO/IbKO reKTapoB 3aHUMAlOT 3epHOBbIE KY/bTYpPbl?

2.(1 6ann) dyTt60nKa ctomna 320 py6neir. Mocne CHMXKEHUS LIEHbl OHa cTana cTouTb 256 py6neii. Ha
CKOJIbKO MPOLLeHTOB Oblfla CHUXKEHa LeHa Ha hyT60nKy?

3. (1 6ann) Ha rpajuke nokasaH npouecc pasorpe.Ba fBuraTens JIerKOBOro asToMOOUNA npw
Temnepatype okpyxatouwero sosgyxa 10° C. Ha ocum abcuumcc OTKNafblBaeTCA BPeMs B MUHYTaX,
npolleuiee OT 3anycka [BuUrartens, Ha oCM OpAUHAT — TemnepaTypa AsuraTens B rpagycax Lienbcus.
Korga temnepaTtypa [OCTUraeT OnpejesieHHOro 3HayeHus, BKIKOYAETCA BEHTUMIATOP, OX/aXAaroLini
LBUratenb, 1 TeMneparypa HauMmHaeT NnoHuxaTtbea. OnpegenvTte No rpauky, CKOSIbKO MUHYT NpPOLU/IO
OT MOMeHTa 3anycka ABurartesia 40 BK/IHOUYEHUSA BEHTUAATOPA?
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4. (1 6ann) BbluncnuTte 3HayeHue BblpaxeHna: V121 + 9z- 1253 .
5.(1 6ann) HalignTe 3HayeHMe cosa, €CIM U3BECTHO, YTO Sina =—3 u

a e Il yerBepTn.

6.(1 6ann) PewnTe ypaBHeHme: log8 (7- x) =2.

7.(1 6ann) Boluncnute 3HayeHue BbipaxeHusa: log 381+ 1g10- logS25.

8. (1 6ann) Pewunte ypaBHeHune:  54x= 125.

9. (1 6ann) B copeBHOBaHMAX MO TONKaHWIO A4pa yyacTByoT 10 cnopTcMeHoB n3 Yexun, 12
cnopTcmeHa 3 Cnosakuu, 8 cnoptcmMeHoB 3 Asctpumn n 10 — u3 L seliuapun. MNopsgok, B KOTOPOM
BbICTYNaKT CMNOPTCMEHbI, ONpefenseTcs Xpebuem. Halignte BepOATHOCTb TOT0, YTO CMOPTCMEH,
KOTOPbI BbICTYNaeT NoCnefHUM, OKaxeTcs u3 ABCTPUN.

Ncnonb3ysa rpaduk gpyHkumm y = f(X) (CM. puc. HUXe), onpegennTte n 3anuiunTe OTBET:

10. (1 6ann) HaMMmeHbllee N Hanbonbllee 3HaYEHNS PYHKLNN;
11. (1 6ann) NPOMEXYTKN BO3pacTaHUsA U ybbiBaHUA PYHKLNNK;

12. (1 6ann) npu Kakux 3HadeHuax X f(X) = 0.

L Tft m
i ft-

AT 0 1]
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Mpwn BbINOMHEHUN 3afaHNin 13-18 3annLINTe X04 PELIEHNSA N MONYYEHHbIA OTBET

13. (1 6ann) B paBHOGeApeHHON Tpaneuun OCHOBaHWA paBHbl 6 CM 1 12 cm, a ero 60KoBas CTOpPOHa
paBHa 5. HaiguTe nnowagb 3TON Tpaneunu.



14.(1 6ann) Teno ABM>KETCSH NO 3aKOHY: S(t) = i*- 2t3+5. HailanTe CKOpoCcTb Tena yepes 2 ¢ nocne
Havana ABM>KeHusa?

15.(1 6ann) HailguTe o6nacTb onpeaeneHnsa yHkUnm: y = logs(x” - 2%).
16. (1 6ann) Pewunte ypaBHeHne: V3 —2x =6

17. (1 6ann) PewnTe ypaBHeHue: 2cos x +VA" =0 .

18. (1 6ann) Hagute 06bLEM Tena, MONYYEHHOrO MPU BpaweHUN MPAMOYTro/ibHUKa CO CTOpOHaMK 8
cM 1 10 cM BOKPYT MeHbLUEW CTOPOHbI.

JononHntenbHaa 4yacTtb
Mpwn BbINOMHEHUN 3aJaHNA 19-22 3aNNLWINTE XO4 PELIEHNS U NONYYEHHbIH OTBET

19. (3 6anna) HananTe Hanbonbllee N HaMMeHbLLIEe 3HAYEHNUS DYHKLMN:
f(x) =-k3+3x" +9x-1 Ha oTpeske [-1;1].

20. (3 6anna) B npaBUbHOWA YeTbIPeXYTrObHOM NMpamuae CTOpOHa OCHOBaHUS paBHa 8 cM, a 60KOBOe
pebpo HaKMOHEHO K NNOCKOCTM OCHOBaHWUS nog yrnom 450. Haingnte 06bEm nupamuibl.

21. (3 6anna) PewnTe cUCTEMY YpaBHEHMWIA:

y-Xx=-7,
- 4x+3/ =04

22. (3 6anna) HaingnTe peweHne ypaBHeHus: 2 sin 2x + 7cosx =5

4 BapunaHT

KpnTepnmn oueHKN BbINONHEHUSI paboThbl
Uucno 6annos,

OueHka
Heobxo4MMOe AN NoNyYeHUs OLEHKHN
«3» (Y4,0BNeTBOPUTENBLHO) 9-14
15-20
«4» (xopoLwuo) o
(He meHee 04HOTO 3agaHunA 13 AOMNONHUTENbHOW YacTw)
21-30

«5» (0TNNYHO N o
( ) (He meHee ABYX 3afaHWin U3 AONONHUTENbHON YacTw)

O6s3aTenbHas yacTb

Mpy BbINOMIHEHUW 3afaHNil 1-9 3anNnWINTe X0 pelweHNs U NOyYeHHbIR OTBET.

1.(1 6ann) Mnowanb 3emens hepMepcKoro Xo3saincTea, oTBeAEHHAA MO NOcafKy CeNbCKOX03ANCTBEH-
HbIX Ky/IbTYp, COCTaBnseT 63 ra n pacnpegesieHa Mexzay 3epHOBbIMU Ky/NbTypamu v KapTogenem B oOT-
HOWeHnn 5:4 cooTBeTCTBEHHO. CKOJ/IbKO reKTapoB 3aHUMaeT KapTodens?

2.(1 6ann) MNMepBoHavanbHO (yT60NKa cToMna 520 pyb6neil. Ha pacnpogake eé LeHa CHU3MNACh Ha
15%. CKonbKo py6nei ctana cTouTb PyTH60AKA NOCNE CKUAKN?



3. (1 6ann) Ha pucyHKe XWUPHbLIMX TOUKamMK NoKaszaHa LeHa HePTM Ha MOMEHT 3aKpbITUA OUPXKEBbIX
TOpProB BO Bce paboume gHM ¢ 17 no 31 aBrycta 2004 roga. Mo ropuM3oHTanu ykKasbiBalTCa 4yucna
Mecsla, Mo BepTMKanM— LieHa bappensa HedTu B gonnapax CLUA. Ang HarnsggHOCTU XUPHbIE TOYKM
Ha PWUCYHKe COefWHeHbl NWHWeRn. OnpefennuTe MO PUCYHKY Pa3HOCTb MeXAy Hanbosnbwend 1
HauMeHbLUE LLeHON Hed)TM Ha MOMEHT 3aKpbITUA TOProB B yKasaHHbIN nepuog (B gonnapax CLUA 3a
6appens).

4. (1 6ann) Bbluncnmrte 3HadyeHue BblpaxeHnsa 25z —n/[6 + 273.
o ) 4
5.(1 6ann) HalignTe 3HauyeHne cosa, €CIM U3BECTHO, YTO Sina=— M

a e Il yetBepTu.
6.(1 6ann) PewnTe ypaBHeHMe: 254x= 32.

7.(1 6ann) Bbiuncnnte 3HaveHue BbipaxeHus: 1og5125- loga25- Igl.
8. (1 6ann) PewnTe ypaBHeHue: logs (7 - x) —4.
9. (1 6ann) B yemnuoHaTe No rMMHacTMKe yyacTBytoT 30 cnopTcmeHoK: 11 u3 AnoHum, 10 us Kuras,

ocTanbHble — 13 Kopen. MopsiAoK, B KOTOPOM BbICTYMAKT TMMHACTKW, ONpefensieTcs >Xpebuem.
HalignTe BepOATHOCTb TOrO, YTO CMOPTCMEHKA, BbICTYNatLas nepBoii, okaxercs us Kopew.

Ncnonb3ya rpauk pyHkynm y = f(X) (cm. puc. HUXKe), onpeaennTe v 3annnTe OTBET:
10. (1 6ann) HaMmeHbllee N Hanbonbluee 3HaYeHNS PYHKLMNN;

11. (1 6ann) NpomMeXKyTKK BO3pacTaHWs U yObiBaHNSA YHKLUMNW;

12. (1 6ann) npu Kakux 3HadeHumax X f(X)> 0.



Mpwn BbINOMHEHUN 3afaHNin 13-18 3annWINTE XO4 PELIEHUS U NONYYEHHbI OTBET

13.(1 6ann) MepumeTp paBHOGEAPEHHOrO TPeyronbHMKa paBeH 16, a ero 60KoBas CTOpOHa paBHa 6.
HaigmTte nnowanb 3TOro TpeyronbHuKa.

14.(1 6ann) Teno asu>kKeTcs no 3akoHy: S(t) = f4 3t3+1. HaiguTe CKOpPOCTb Tena yepes 2 ¢ nocne
Hayana ABM>KeHua?

15.(1 6ann) HainguTe o6nacTb onpeaeneHnsa yHkUum: y = log6(x2- 9x).
16. (1 6ann) PewmnTe ypasHenne: V9 —x = 4.

17. (1 6ann) PewnTe ypaBHeHne: slIn(- x) = cos .

18. (1 6ann) Haingute 06bLEM Tena, NOMYYEHHOTO NPY BpaLLeHUW NPAMOYrO/ibHMKA CO CTOPOHaMK 6 CM
N 7 cM BOKPYT 60/bLLIEA CTOPOHBI.

JononHntenbHaa 4yacTb

Mpy BbINONHEHWUW 3afaHnil 19-22 3anUWINTe X0 peweHns n NoONYyUYeHHbIN OTBET

19. (3 6anna) HananTe HanbonblLlee N HaMMeHbLLIEe 3HAYEHUS DYHKLMN:
f(x) =2x3- 15k2 +24x+3 Ha oTpeske [1;3].

20. (3 6anna) OcHOBaHMe NupamMugbl - NPAMOYrofibHUK CO CTOpOHaMu 6 ¢cM 1 8 cMm. Bce 60KOBble
pébpa paBHbl 13 cMm. HalignTte 06bem nupamMmuasbi.

21. (3 6anna) PewnTe cMCTeEMY YpPaBHEHWUIA:
X-y =6

A 2"+3y =4,

22. (3 6anna) HaingnTe peweHne ypaBHeHUs: 2 sin2x + 7cosx = -2.



OTBETHI:

3afaHune 1 2 3 4 5 6 7 8 9 10 11
BapuaHTt 1 10 16 5 125 -0,8 -15 5 -2 0,3 Hau6.=3 BO3p. Ha NpPoM. 7
Hamm.= -4 [3; 5];y6bIB. Ha NpoMm.
[-1; 3]
BapuaHT 2 28 10 12 67 0,8 -06 0 4 016 Hamb.=45 y6bIB. Ha NPOM. n
Haum.= -3  [0; 6]; Bo3p. Ha npom.
[-2; 0]
BapuaHT 3 20 20 8 14 -0,8 -57 3 1 0,2 Hanb6.=55 y6bIB. Ha NpoMm.
Haum.= -3 wu [1; 5]; BO3p. Ha NpoM.
[-2; 1]
BapuaHT 4 28 442 7 130 -0,6 0 1 -74 03 Han6.=3 BO3p. Ha npom. [—3; —]n
Haum.= -4 [3; 5];y6bIB. Ha MpoMm.
[-1; 3]
3afjaHue 12 13 14 15 16 17 18 19 20 21 22
BapuaHT 1 npu x= - 12 33 (-pa; 0] U 27 nn 32n Han6=8 6 (4;2)  (-D)K+ 1K
2,5; x ~ [3;09) Hanm=1
0,75; x=4,5
BapunaHT 2 [3; 6] 12 8 (pmoJu 12 ~+ 16n  Ham6=3 1536 (3;4) S +2nn
[7;08) onn Hanm= -8
~_3:-0,5; _na: 1} = . -
BapuaHTt 3 2:, 0,5; 36 8 (pf,a, 0] U 165 + g 888n gz:zig (6;-1) + ; +
: [2;08) + 2nn
2nn
BapuaHT 4 [-2,5;,0,75] 8v2 -4 (@; 00U -7 nn 252n  Hau6=14 192  (5;-1) +2-+
n[4,5;5] [9;18) Hanm= -6 o n



