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1. Pesyabrarei 06yuenus, peraamentuposanabie ®T'OC COO ¢ yuerom @T'OC CITIO

JAucuunianaapubie (npeaMeTHbIe) Pe3VJIbTATLI OTPAKAIOT

— Bnanenue meronmamu 10Ka3aTeNnbCTB, aIrOPUTMAMHU PELICHUs 3a/1a4;, YMeHHe (OopMyInpoBaTh
OTPENEeNIeHUs, aKCHOMBI M TEOPEMbI, IPUMEHSTh UX, MPOBOANTH JTOKA3aTENIbHBIE PACCYXKIEHUS B XOHE
peleHus 3aad,;

— VYMeHue OonepupoBaTh IMOHATUSMH. CTENEHb YHCIA, JIOrapu(M UWCIa;, YMEHHE BBIIOJHATD
BBIYUCIICHHIE 3HAUYEHUI 1 peoOpa3oBaHMsI BBRIPAKEHHUH CO CTENEHAMH U JiorapudMamMu, mpeodpasoBaHust
IpOOHO-PAIMOHABHBIX BBIPAKEHUIA,

— YMeHHe OmepupoBaTh MOHITHAMHU. pAIMOHAIBHBIE, HPPALHOHANbHBIC, ITOKA3aTENbHbIE,
CTETIEHHbIE, IOrapu(pMUUECKHE, TPUTOHOMETPHUECKUE YPABHEHHSI M HEPABEHCTBA, MX CHCTEMBI,

— VYMeHue OmnepupoBaThb NOHATUSAMH. (YHKLHUS, HENpepbiBHAsS (QYHKIHS, MPOU3BOAHAS,
nepBooOpasHasi, ONMpeneNeHHbIH HHTErpal, YMEHHEe HAaXOAWTh MPOM3BOIAHBIE SJIEMEHTAPHBIX (PYHKIUH,
UCTIONB3YS CIIPABOYHBIE MAaTEPUAJIbl, NCCIEIOBATh B MPOCTEHINNX CAy4asx (PYHKIUU HAa MOHOTOHHOCTb,
HAXONWUTh HAWOONbIINE W HAUMEHbLINE 3HaueHWs (QYHKUUH, CTPOUTb rpadUKd MHOTOUWIEHOB C
UCITIOJIB30BAHUEM allapara MaTeMaTHUYECKOTO aHaJH3a, MPUMEHSITh MPOU3BOAHYIO NPU PEIIEHHH 3a/1ad
Ha JIBIKEHHE, PelIaTh MPAKTUKO-OPHUEHTHUPOBAHHBIC 33a4i Ha HauOOJBIINE W HAUMEHBIINE 3HAYCHMUS,
Ha HAaXOXJIEHUE MyTH, CKOPOCTH U YCKOPEHUS,

— VYMeHHe OmnepupoBaTh MOHATUSMHU. palHOHANIbHASA (YHKLUHUS, TOKa3aTeNbHas (QyHKLUS,
cTeneHHast pyHKUus, jorapupmMudeckas QyHKIHs, TPUroHOMeTpryueckre GpyHkimm, oOpaTHble QyHKIHM;
yMEHHE CTPOUTH IpadUKH H3y4eHHBIX (YHKLUUH, UCIOIB30BATh TPaWKH MpU MU3yYEeHHH MPOLECCOB U
3aBHUCHMOCTEH, MpPH PELIeHUH 3a/7ad W3 APYTHUX Y4YeOHBIX MPEIMETOB W 3a7ad M3 PEealbHOW JKU3HH,
BbIpa’kaThb (pOpMyJIaMHU 3aBUCIMOCTH MEXKIY BEITMYHUHAMU,

— YMeHHue peuath TeKCTOBBIE 33/1a4H Pa3HbIX THIOB (B TOM YHCJIE€ Ha MPOLEHTHI, JOJIH U YacTH,
Ha JIBIKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33J1a41 U3 00JAaCTH YIPABICHUS TMYHBIMU U
CeMeWHbIMU (PMHAHCAMHU), COCTABIIATh BBIPAXKEHUSI, YPABHEHHS, HEPABEHCTBA U UX CUCTEMBI TI0 YCJIOBHIO
3a/1a4M, UCCIENOBATh MOJYYEHHOE PeIleHNe U OLIEHNBATD MPABAONON00OHOCTD PE3yJIbTATOB,;

— YMeHHe OmepupoBaTh MOHIATUAMHU. CpenHee apuMeTHUecKoe, MeauaHa, HauOoJbliee U
HAVIMEHbLIEEe 3HAYSHHs, pa3Max, AMCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOTO HaOOpa;, yMeHHe
U3BJIEKaTh, HHTEPIIPETHPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOJIMIAX, HA AMArpaMMax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLECCOB U SBJIECHHUI, NMPEACTaBISITh MHOOPMALMIO C ITOMOIIBIO
TaOJUI U JUarpaMM; UCCIIEAOBATh CTATUCTHUECKUE JAHHBIE, B TOM YHUCIE C IPUMEHEHHEM rpaduyecKux
METO/OB U 3JIEKTPOHHBIX CPE/ICTB,;

— YMeHHe OmnepupoBaTh MOHITHAMHU:. CIYYalHBIA ONBIT M CIy4aiiHOE COOBITHE, BEPOSTHOCTH
CIlydyalfHOro COOBITHS; YMEHHUE BBIYHCISTH BEPOSITHOCTH C HCIOJB30BAHHUEM TpPaQUUEcCKUX METOJOB;
NPUMEHSTH (POPMYJIBI CIOKEHHS M YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThl B (POPMYJIBI TIPU
pelleHNH 3a/1a4;, OLIEHUBATb BEPOATHOCTH pPEANbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEIMYMHAMH, YMEHHE NPHUBOIUTH IMPHUMEPHI MPOSBICHUS 3aKOHA OONBIIMX YHCEN B MPUPOAHBIX H
00IIeCTBEHHBIX SIBJICHUSX

— YMeHue onepupoBaTh MOHATHUSAMHU. TOYKA, MPAMAsi, IJIOCKOCTb, MPOCTPAHCTBO, ABYTPAHHBINA
yTOJI, CKPELIUBAIOIINECS TPSMBIE, TAPAIIEITBHOCTD U MEPIICHANKYISIPHOCTD MPSIMbIX U TUIOCKOCTEH, Yroi
MEXIY MPSIMBIMHE, YTOJI MEXKIY MPSIMOHN M TIIOCKOCTBIO, YTOJI MEXKY IIIOCKOCTSMHU, PACCTOSTHUE OT TOUKH
10 TUTOCKOCTH, PACCTOSTHUE MEKAY MPSMBIMH, PACCTOSIHHE MEXKAY TUIOCKOCTSMH, YMEHHE UCIIONb30BaTh
NpU pelleHNH 3ana4 HM3y4eHHble (aKTbl M TEOPEMBbl IUIAHUMETPUH, YMEHHE OLEHHBATb Pa3Mephbl
OOBEKTOB OKPYIKAIOIIEro MUPA,;



— YMeHHe OmepupoBaTh TOHSATHSMHU. MHOTOTPAHHMK, CEUeHHEe MHOTOTPaHHHKA, KyO,
napajuiesienure]], Mpu3Ma, nupaMuzaa, Gpurypa u moBepxXHOCTh BpaLeHHs, HHIHHAP, KOHYC, 1map, cdepa,
cedeHHst (QUTYypbl BpaIEHHs, IUIOCKOCTh, Kacaromasics cQepbl, LUINHApPA, KOHyCa, IUIOMAAb
MOBEPXHOCTH MHUPAMHUIbI, TPU3MBI, KOHYCa, LIINHAPA, TUIOMaab chepbl, 00beM Kyda, IpsSMOYTOJIBHOTO
napajuiesienunea, THPaMHIbL, TPU3MBL, IVIMHAPA, KOHYCa, Iapa; yMEeHHe H300pakaTb MHOTOTPAaHHUKH
U MOBEPXHOCTH BpalllEHHUs], UX CEYEHUsI OT PyKH, C MOMOLIBIO YePTEXKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB, yMEHHE paclo3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE, YMEHHE paclO3HaBaThb MPABUJIbHBIE
MHOIOTpaHHUKH;

— VYMeHHe OomnepupoBaTh MOHSTUSMHU. [BIWKEHHE B MPOCTPAHCTBE, MONOOHbIE (QUIYpPHl B
NPOCTPAHCTBE; HMCIIOJB30BaTh OTHOLICHUE IUIOIIAAEeH MOBEPXHOCTEH M 00BeMOB MOAOOHBIX (UTYpP TPHU
pelleHnH 3a1ay;

— YMeHHe BBMHCISATh E€OMETPHUECKHE BEIMYUHBI (IJIMHA, Yroj, IUIOIaAb, 00beM, IJIOMAab
MOBEPXHOCTH), UCTIONB3YS U3yUEHHBbIE (POPMYJIBI U METOIIBI,

— YMeHue onepupoBaTh MOHATUSAMU: IMPSIMOYTOJIbHAsi CUCTEMa KOOPAMHAT, KOOPAWHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpa, CKAJIIPHOE NMPOU3BEAEHHE, YIOJ MEXIy BEKTOpPaMM, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOPA HA YHUCIIO, HAXOAMUTH C IMOMOUIBI0 W3yUEHHBIX (OPMYJ KOOPAHWHATBI CEPEIUHBI
OTpe3Ka, pacCTOsSHHUE MEXY IBYMs TOUKaAMHU;

— YMeHHne BbIOMpATh MOOXOASINWN W3yUYEHHBIH METON ISl PELICHMs 3a1adH, pPacro3HaBaTh
MareMaTnueckue (akTbl U MATEMaTHYECKHE MOJENU B TPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE, yMEHHE MPUBOAUTL IPUMEPBl MATEMATHUYECKUX OTKPBITUA POCCUHCKOW M MHPOBOH
MaTE€MaTHYECKON HAyKH.

— YMeHue onepupoBaTb MOHATUSIMU. ONpPENENEeHUE, aKCUOMA, TEOpeMa, CIEeICTBUE, CBOMCTBO,
NPU3HAK, [TOKA3aTeNbCTBO, PABHOCHIIbHBIE (HOPMYJIUPOBKH, yMeHue (opmynuposate oOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI, UCIIONb30BaTh METOJ
MaTeMaTUYeCKON MHIYKLHH, IPOBOAUTD AOKa3aTellbHbIe PacCy KIeHUs MPU pelleHHu!d 3ajad, OLleHUBaTh
JIOTUYECKYIO NMPaBUJIbHOCTD PAaCCy KIEHUI,

— YMeHue onepupoBaTh MOHATUSAMU. MHOXKECTBO, MTOJMHOXKECTBO, OMepaluy HaJ MHOXECTBaMH,
yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar A ONHCAHMs peajibHbIX IPOLECCOB U
SIBIIEHUH, U IPU PEIIEHUH 3a71a4, B TOM YHCIIE U3 JPYTUX YIeOHBIX PEAMETOB,

— YMeHne onepupoBaTh MOHATUSMU. rpad, CBI3HBIN rpad, nepeso, MUK, Tpad HA TUIOCKOCTH,
yYMEHHE 33/1aBaTh W OMUCHIBATH I'padbl Pa3IUIHBIMH CIOCOOAMH;, HMCIIONB30BAaTh rpadbl MPHU PELICHUU
3am1a4;

— YMeHne CBOOOAHO ONEpUPOBATH MOHATHSIMU. COYETAHHE, MEPECTAHOBKA, YMCIIO COYETAHUH,
YHCIIO NMEPECTaHOBOK; OMHOM HBIOTOHA, yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIESHUS IS
peleHus 3anay;

— YMeHue onepupoBaTh MOHATUAMHU. HATYpPaJIbHOE YHCJIO, LEJIO€ YHCJIO, OCTATOK MO MOAYIIO,
paLMOHAJIbHOE YHUCJO, HPpPalMOHANIbHOE YMCIO, MHOXECTBA HATYyPaJIbHBIX, LENbIX, PALUOHAJbHbIX,
IeHCTBUTENbHBIX YHCEN, YMEHHE MCIIOIb30BaTh MPU3HAKU EIMMOCTH, HAMMEHbIINNA 001Ul AeTUTenh U
HanMEHblIee olImee KparHoe, anroput™M EBkimpa mpu pemeHuH 3amad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3ULMOHHBIMH CUCTEMaMHU CUUCIIEHMUS,

— VYMeHue CBOOOOHO ONEPHPOBATH MOHATUSMHU. CTEMEHb C LEJIbIM IIOKa3aTeleM, KOpPEHb
HaTypaJbHON CTENeHH, CTeNeHb C paLUOHAIBHBIM IIOKa3aTejeM, CTeleHb C JeHCTBUTEIbHBIM
(BeleCTBEHHBIM) TIOKa3aTeNneM, JIorapupM 4ncia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YHCIA;

— YMeHne onepupoBaTh MOHATHSIMH. TOXKIECTBO, TOKAECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUIl U HEPABEHCTB, PAaBHOCUJIBHOCTb YpaBHEHUI, HEPABEHCTB U CHCTEM,
paLyoHaJbHbIE, UppaLOHAIIbHEIE, MOKa3aTeJbHbIE, CTEIEHHBbIE, JorapuMUUECKHE,

TPUTOHOMETPUICCKUE YPABHCHUA, HCPABCHCTBA U CUCTEMbI, YMEHUEC PCIIATh YPAaBHCHHS, HCPABEHCTBA U
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CUCTEMBI C MTOMOIIBIO PA3JIMYHBIX MPHEMOB; PEIIaTh YPABHEHNUS, HEPABEHCTBA U CHCTEMBI C TAPAMETPOM;
NPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUIsl PELICHHS MATEeMaTHYeCKUX 3a/1ad M 3a/1a4 W3
Pa3NUYHBIX 00JIAaCTEH HAYKH U PEaIbHOM KU3HH;

— VYMeHue CcBOOONHO OMNEPUPOBATH NOHATUSAMH: Trpaduk (QyHKUMH, oOpaTHast QyHKLUS,
KOMIO3uLUsl (PyHKIHH, JTUHeHHas (QyHKIuUs, KBaapaTHuHas (QYyHKLHS, CTENeHHas (PYHKUUS C LEJbIM
mokasarejeM, TpPUTOHOMeTpudyeckne  (QyHKIMM, OOpaTHblE  TPUTOHOMETpHUECKHe  (PyHKUUH,
nokaszareinpHast M Jorapudmuueckas (QyHKIUM, yMEHHE CTPOUTb rpaduku (PYHKUUN, BBITOJIHSITH
npeoOpa3oBaHus rpa@uKOB PYHKIN;

YMEHHE HCHOJNb30BaTh Tpapuku (PYHKUMH AN U3YyYEHHs IPOLIECCOB M 3aBHCUMOCTEH NpHU
pelleHnH 3amad U3 JPYruX Y4eOHBIX NPEAMETOB M W3 PEealbHOW JKU3HH, BBIpaKaTh (opmynamu
3aBUCHMOCTH MEKAY BEINIHMHAMY,

yMeHHe CBOOOIHO OINEpPHUPOBATH MOHATHUSMHU. YETHOCTh (DYHKLHMH, MEPUONAMYHOCTH (PYHKLIUH,
OrpaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTD (DYHKLIMH, SKCTPEMYM (PYHKLNH, HAHOOJbIee 1 HAMMEHbIIee
3HaueHHs PYHKIUHN HA IPOMEXKYTKE, YMEHHE IPOBOIUTH UCCIECAOBAHUE (DYHKIIHM;

YMEHHE HCIOJBb30BaTh CBOWCTBA U rpauku QyHKUIUH AN pelueHus] YpaBHEHUI, HEPABEHCTB U
3aad ¢ mapaMmerpamu;, H300paskaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOJKECTBA PEILISHUI YpaBHEHWI,
HEPaBEHCTB U MX CHCTEM,

— VYwmenue CcBOOOOHO OINMEPUPOBATH TMOHSITHUSMH. IIOCIENOBATEIBHOCTD, apu(MeTHIecKas
NPOTpeccusi, reOMEeTpUYecKasi Mporpeccusi, OECKOHEUHO YOBIBAOILIAsl TEOMETPHYECKass MPOTPECCHS,
yYMEHHE 331aBaTh MOCIEIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

— YMeHHue OnepupoBaTh MOHSATHSIMU. HENMPEPBIBHOCTh (PYHKLWHU, aCHMNOTOTHI rpaduka PyHKLHUH,
nepBass M BTOpas NPOU3BOAHAA (PYHKLIUH, TEOMETPUYECKHH M (PU3UUECKUH CMBICT MPOM3BOAHOMH,
nepBooOpasHasi, ONMpeneNeHHbI HHTErpal, YMEHHEe HaXOAUTb aCUMINTOTHI rpaduka (QyHKIHH;, YMEHHUE
BBIUUCIISITE TPOM3BOAHBIE CYMMBI, TMPOU3BEAEHHS, YaCTHONO W KOMITO3UIMH (YHKLMHA, HAXOOUTh
ypaBHEHUE KacaTEeNbHOU K rpaduKy (yHKIIHH;

YMEHHE HCIOJb30BAaTh IPOU3BOAHYIO [UJIsl HUCCIHeNOBaHMA (PYHKUIUH, IJIs1 HAXOXKACHUS
HAWMTYYIIero peleHns B MPHUKJIAAHbBIX, B TOM YHCJIE COLUATBHO-3KOHOMUYECKHX U (PU3NYECKHX 3a7a4ax,
IUTSL ONPEAETICHNUsI CKOPOCTH U YCKOPEHUST; HAXOAUTD TUIOIAAN U 00BeMBI (PUTYP C TOMOIIBIO UHTETPaa;
MPUBOAUTH PUMEPBI MATEMATHUECKOTO MOJIEITUPOBAHUS C MTOMOIIBI0 A depeHInaIbHbIX YPaBHEHUH,

— YMeHne onepupoBaTh MOHATHSIMH. KOMILIEKCHOE YHCIIO, CONMPSKEHHBbIE KOMIUIEKCHBIE YHCIA,
MOIYJb W apTyMEHT KOMIUIEKCHOTO 4YMCJa, (popMa 3amucu KOMIUIEKCHBIX YHCeNl (reoMeTpHyecKas,
TPUTOHOMETpHUECKass © anredpanyeckasl), yMeTb NPOM3BOAUTH apuMeTHUecKue NeHCTBUSA C
KOMILIEKCHBIMH YN CJIAMH;, IPUBOIUTH IPUMEPBI HCIIOJIB30BAHMS KOMIUIEKCHBIX YHCETT,

— YMeHue cBOOOIHO ONeprpoOBaTh MOHITUSMU: CpEIHee apupMeTHIecKoe, Meuana, HanOoJbIIee
U HauMEHbLIee 3HAYSHMs, pa3Max, AHCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE MJIsi ONUCAHHS YHCIIOBBIX
IAHHBIX; YMEHUE HCCIENOBaTh CTATUCTHYECKHE NAHHBIE, B TOM YHCJIE C NMPUMEHEHHEM rpaduyecKkux
METOAOB M 3JIEKTPOHHBIX CPEACTB, rpaUYecKH HCCIENOBaTb COBMECTHBIE HAOMIOACHUS C TOMOLIBIO
JUarpaMm pacCEeUBaHUs U JIMHEHHOU PErpeccuy,

— VYMeHHe HaXOIWUThb BEPOATHOCTH COOBITMH C HWCHOJB30BAHUEM TIpaUIECKX METOMAOB,;
NPUMEHSTh Ul PEUIeHUs 3aaad (pOpMyJIbl CIOKEHUS M YMHOXKEHHsI BEPOSTHOCTEH, (HOpMyJy MOJTHOH
BeposTHOCTH, (opmyny bepuymmu, komOuHaTopHble (akTel u (GOPMYJIBL, OLEHHUBATH BEPOSTHOCTH
peambHBIX COOBITMH, YMEHHE ONEepUpPOBAaTh IOHATHAMU. CiydailHas BEJMYWHA, paclperesieHne
BEPOSITHOCTEH, MAaTeMaTHYECKOE€ OKHIOAHWE, IUCHEepPCHs M CTAaHAAPTHOE OTKJIIOHEHHE CIy4ailHOH
BEIMYMHBI, (PYHKIUH PACHpPEIENeHHs] U IUIOTHOCTH PAaBHOMEPHOrO, IMOKA3aTebHOO M HOPMAJIBHOTO
pacmpeneneHuii, yMEHHEe HCIONb30BaTh CBOMCTBA M3YYEHHBIX PACIPENENICHUIN I pelleHus 3anad;
3HAKOMCTBO C TIOHSATHSIMH. 3aKOH OONBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIIENOBAHUM, yMEHHE
NPUBOAUTH PUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX YHCEN B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHHSX,



— YMeHue CBOOOOHO ONMEPHPOBATH IMOHATHUSAMH. TOUYKA, MpPsMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IJIOCKUH Yyrof, ABYTPaHHbIN IO, TPEXTPAHHbBIN YroJl, NepeceKaroluecs, napayiebHble U
CKpeIMBaOINecs NpsMble, NapajulebHOCTh M MEPNEeHIUKYJIAPHOCTh NPSMBIX M IIJIOCKOCTEH, yrou
MEXAy MpPSIMBIMH, YIOJd MEXAy MpsAMONH U IJOCKOCTBIO, YIrOJd MEXIy IUIOCKOCTSIMM, YMeHHe
UCIIONB30BaTh TPU PEILICHUH 3a/1a4 M3Y4YeHHBbIe (PaKThl U TEOPEMBI IJIAHUMETPUH, YMEHHE OLICHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHE ONEpUPOBATh MOHATHSAMH. MHOTOTPAHHHUK, CEYECHHE
MHOTOTPaHHHKA, MPABUJIbHBI MHOTOIPAaHHMK, NMPU3Ma, MUpaMuaa, GUrypa u MOBEPXHOCTb BpPALICHHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUSHHSI KOHYCa M LIWJIMHAPA, MapajuIeIbHbIE OCH
WA OCHOBAHMIO, CEYCHHE IIapa, TUIOCKOCTh, Kacaromascs cheprl, MIIUHAPA, KOHyCa, YMEHHE CTPOUTH
CeueHNe MHOTOTPaHHUKa, H300paKaTb MHOTOTPAHHUKH, (PUTYPBI M MOBEPXHOCTH BPAILEHHS], UX CEUCHMUS,
B TOM YHCJI€ C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB;, YMEHUE MPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (PUryp,
CaMOCTOSITENIbHO (hOPMYJIHPOBATEH ONPENEICHUS N3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETpUYecKuX (uryp, OOOCHOBBIBATH WJIM ONPOBEPraTb WX, YMEHHE IPOBOIUTH
kjaccupukaunio (QUIyp MO Pa3JUYHbIM TPH3HAKAM, BBINONHATH HEOOXOIHUMBIE IOMOJHHUTEIbHBIE
MOCTPOCHUS,

— VYMmeHue cBOOOTHO ONEPUPOBATh MOHATHSAMHU: IUIOMAAb (UTYpPbL, 00beM (UTypHI, BEITHUYHHA
yrja, pacCcTosiHue OT TOYKH 1O IUIOCKOCTH, PAacCTOSHHUE MeEXAY IMpPsIMbIMU, PAacCTOSHUE MeXay
TUTOCKOCTSIMH, TUIOIIAAb c(pepsl, MIomaab MOBEPXHOCTH MUPAMUIBI, IPU3MBIL, KOHYCa, LIWIHHAPA, 00BeM
Ky0a, MPSMOYTrOJbHOrO Mapajulesienunena, MUPaMUAbL, TPU3MbL, LUIHHIAPA, KOHYCa, Iapa; yMEHHe
HAXOJIUTh OTHOLIEHHE 00beMOB MOJOOHBIX QUTYD;

— YMeHue cBOOOTHO OMEepUpOBaTh MOHATHAMU: JBIKEHHE, NApaJUIENbHBIA EPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHUe MOmoOus, MOJOOHBIE (QUTYpBI, YMEHHE
pacro3HaBaTh paBHbIE U MONOOHBIE (PUTYPBHI, B TOM YHUCIIE B IPUPOAE, HCKYCCTBE, APXUTEKTYpE, YMEHHE
UCTIONB30BAaTh TE€OMETPUYECKHE OTHOLIEHHsS, HAXOIWUThb TE€OMETPUYECKHE BEIWYHMHBbI (AJMHA, YTOJ,
IUIOIIAb, OOBEM) IIPH PEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEAMETOB U U3 PEAIbHOH KU3HH;

— YMmeHne CBOOOAHO ONEpUPOBATH MOHSATHSIMH. NPSMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOP,
KOOpAMHATBl TOUYKM, KOOpPAUHATBI BEKTOPAa, CyMMa BEKTOpPOB, NPOU3BEIEHHE BEKTOpa Ha YHCIIO,
pa3NoKeHHEe BEKTOpa MO 0a3ucCy, CKAIsIPHOE MPOW3BEIACHHE, BEKTOPHOE MPOHM3BEACHHUE, Yrojl MEXIy
BEKTOPAMHM;, YMEHHUE UCIOJb30BaTh BEKTOPHBIN M KOOPIMHATHBIM METON Ul PEeLIeHUs] T€OMETPUUYECKUX
3ama4 M 3amad  Opyrux  yueOHbIX TNPEIMEeTOB; OINEPUPOBaTh MOHATHUSAMH: MaTtpuua 2x2 u 3x3,
OTpeAeNuTelb MaTPULbL, TEOMETPUUECKHUIT CMBICI ONPEAETUTES,

— YMeHue MOAenupoBaTh peaibHble CUTYallUH Ha sI3bIK€ MaTE€MaTUKU, COCTaBJISITh BbIpaXKEHUS,
ypaBHEHUs], HEPABEHCTBA M WX CUCTEMBI MO YCJIOBMIO 3aJauM, HCCIEAOBaThb MOCTPOEHHBbIE MOENU C
UCTIONB30BAHUEM  ammapara anreOpbl, HHTEPIPETHPOBATH IOJYYEHHBIH  Pe3yJbTaT, CTPOHUTH
MaTeMaTUYeCKHe MOAENN C MOMOIIBI0 N'€OMETPUUECKUX MMOHATUHN U BEJIMYNH, PellaTh CBA3aHHbIE C HUMU
MIPaKTUYECKHE 3aJa4yM, COCTaBISTb BEPOSTHOCTHYIO MOJEIb U HHTEPIPETUPOBATh MOJYyUEHHBIH
pe3ysbTaT, pellaTb MNPUKIaJHble 3a7auld CpPeACTBAMH MaTeMaTH4eCKOro aHaiu3a, B TOM YHCIe
COLMAbHO-YKOHOMHUYECKOTO U (PU3UUECKOTO XapakTepa,

— VYMeHue BbIOMpPATh MOOXOMSIMUN METON [UIsl PEILICHUs 3ajadd; MOHMMAaHHE 3HAYUMOCTH
MaTeMaTHK{ B U3yYEHHH NMPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB W SIBJCHUH, YMEHHE PAaCIIO3HABATH
NIPOSIBIEHHE 3aKOHOB MaTE€MaTUKU B HCKYCCTBE, YMEHHE IPUBOAUTHL MPHUMEPbl MaTeMaTHYEeCKHUX
OTKPBITHI POCCUICKON U MUPOBOM MaT€MaTHYECKON HAyKH.

OK 01. Beibupatb criocoObI pewmenns 3a1a4 npoecCHOHATBHON e TeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a M MHTEPIIpeTalui HHpOpMaLum,
U MHQOPMALIMOHHBIE TEXHOJIOTHHU JJISl BBITOJHEHUS 33124 NPO(EeCCHOHANBHON AeSITeTbHOCTH



OK 03. IlnanupoBaTb W peajH30BbIBATH COOCTBEHHOE NPO(PECCHOHANBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHIMATEIBCKYIO AEITEIBHOCTh B MPOPECCUOHATBHON chepe, UCIIONb30BaTh 3HAHHS 110
(bMHAHCOBOM rPAMOTHOCTH B PAa3JINYHBIX KU3HEHHBIX CUTYALHSIX

OK 04. 3¢ddexTBHO B3aUMOIEHCTBOBATh U PabOTaTh B KOJUIEKTHBE 1 KOMAH/IE

OK 05. OcymecTBisATh YCTHYO W NMUCBMEHHYK) KOMMYHHUKALMIO Ha TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COIMAIbHOTO U KYJITYPHOTO KOHTEKCTA

OK 06. IlposBasaTh rpakJaHCKO-TIATPUOTUYECKYIO MO3ULIHI0, AEMOHCTPUPOBATb OCO3HAHHOE
MOBEJCHNE HA OCHOBE TPAJULMOHHBIX OOINEYETOBEYECKHX LEHHOCTEH, B TOM YHCIE C YYE€TOM
rapMOHU3ALMH  MEKHAIIMOHAJIBHBIX M MEXKpPEJIUTHO3HBIX  OTHOLICHUH, TNPUMEHSTb CTaHIApPThI
AHTHKOPPYMLIUOHHOTO MOBEAEHHS

OK 07. CopnelicTBOBaTb COXPAHEHHUIO OKPY)KAKOLIEH Cpedbl, pecypcocOepeKeHHI0, MPUMEHATD
3HaHUS 00 W3MEHEHHMM KJIMMAaTa, MPUHLHUIIBI OepeIMBOrO MPOU3BOACTBA, 3(PPEeKTHBHO NEHCTBOBATh B
Ype3BBUANHBIX CUTYALUSIX

Ilpopeccuonanvusie komnemenuuu no npogpeccuu 09.02.01 Komnwviomepusie cucmemvl U
KOMRJ1eKcol.

IIK 1.3. OdhopMsaTh TEXHUYECKYIO JTOKYMEHTALIUIO Ha TPOEKTUPYEMbIE YCTPOHCTBA.

2. (I)OH)_I OLICHOYHBIX CPEACTB AJIA BXOAHOI'0 KOHTPOJIA

BxonHOW KOHTPOJIb COCTOUT U3 3aJaHHA, YACTHYHO B3ATBIX U3 OTKpbITOro Oanka OI'D u BIIP mo
MareMaTHke. Ha BeITONTHEHNE 3ajaHii BXOAHOTO KOHTpPOJIs Aaetcs 1 akanemudeckuii ac (45 MUHYT).
BxonHO# KOHTPOJIb COCTOMUT U3 2-X YacTel: 00s3aTeIbHON 1 AOTIOTHUTEIBHOM.



O6s3aTeNbHas YacTb COAEPXUT 3afaHNa MUHUMANbHOTO 0653aTeNIbHOTO YPOBHSA, AOMNONHUTENbHASA
4yacTb - 60Jiee CMIOXKHbIE 3afaHus.

Mpu BbINONHEHWW 3aJaHWii TpebyeTca NPeACTaBUTb X0 PELWEHUs U yKadaTb MOAYYEHHbI OTBeT.
MpaBMNbHO BbIMNONHEHHOE 3afjaHue M3 06s3aTeNbHON 4acTu OLeHMBaeTca B OAMH 6ann; npaBu/bHOe
BbIMO/MHEHWE 3aflaHWiA LOMNONHUTENbHOW YacTW oueHunBaeTca 3 6annamm mam 1-2 6annamm 3a 4acTU4HOeE
peLueHme.

Bannbl, NoNyyYeHHble 32 BCE BbIMONHEHHbIE 3ajaHNs, CYMMUPYHOTCS.

LLlkana nepeBoga 6asi10B B 0OTMeTKM N0 NATU6ANILHON cucTeme

OTmeTKa Uwncno 6annos,
Heo6xoauMoe 4N NoNyYeHUss 0 TMeTKM
«3» (ymos.) 7-9
«4» (XopoLLo) 10-12
«5» (0T/IMYHO) 13-15

OGpasoBaTe/bHble pe3yibTaThl, NoA/eXKalliyie NPoBepKe (3NEMEHTbI):

NP6 1, IP6 5, AP6 6, P6 9, 1P6 12, [1P6 14.
APy 1, APy 5, APy 7, APy 8, Py 18, fiPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3afaHunsi BXO4HOTO KOHTPONS

O6f3aTenbHan 4acTb
Mpw pelieHnn 3agaHnin 1-4 3annnNTe NpPaBU/IbHbIA 0TBET U3 YeThbIPeX NPEA/IOXKEHHbIX.
1. (1 6ann) PackpoiiTe hopmMyny COKpalleHHOTro YMHOXeHUA a2-b2;
A) a2-2ab+b2; B) (a-b)(a+b); B) a2+2ab-b2;I") (a-b)(a-b)

2. (1 6ann) NnowaAb TPeYronbHMKa BblYMCASETCA NO popmyne:
A) S=a*b; Bb) s=(a*b)/2; B) S=2a*b; ') s=(a*b)/3.

- -?
3. (1 6ann) Kakoe 13 cnegyowmnx yncen 3aknoyeHo mexgy ymcnamm 17 un 8

A)0,4; B6)0,5;B)0,6; IN) 0,7



(1 6ann) AaHbl rpadiuku yHKUMA. Kakaa hopMyna cOOTBETCTBYET rpadiuky 3):

A)Y 2X 6:B)-Y_ T 8*+11.B)Y X : T) y=x+5.

Mpu BbINONHEHMW 3aaHnii 5-8 3aNULLNTe XOZ PELUEHWUSI U NMOMYYEHHbI OTBET.
1 1

5. (2 6anna) Beluncnute 9+ T

6. (2 6anna) PewnTe ypaBHeHue x2-7x+10=0. Ecnun ypaBHeHNe nmeeT 60/51ee 04HOr0 KOpPHS, B OTBET
3aMUWNTE MEHbLINA U3 KOPHEINA.

7. (2 6anna) Mnowaab 3eMeNb KPeCTbAHCKOTO X03ACTBA, OTBefeHHasA Noj nocagky KyCcTapHUKOB U
LBETHMKOB, cOCTaBNsieT 24 ra WU pacnpefeneHa Mexay HUMW B oTHoweHUU 5:3. CKOMbKO reKTapos
3aHMMAlOT LBETHUKMN?

8. (2 6anna) Bbicota BH napannenorpamma ABCD pgenut ero ctopoHy AD Ha oTpeskm AH=2 n
HD = 32. AnaroHanb napannenorpamma BD paBHa 40. HailguTe nnouwiagb napannenorpamMmma.

JononHuTenbHada 4yacTtb

Mpy BbINONHEHMM 3a4aHns 9 3aNULINTE X044, 060CHOBaHMWE PELLIEHNS U MOMYYEHHbIN OTBET.

9. (3 6anna) Pbi6010B NpONAbIA Ha NOAKE OT NPUCTaHU HEKOTOPOE pacCTOoAHWE BBEPX MO TEYEHUIO
peku, 3aTem 6pocun AKOpb, 2 4yaca N0BUA pbiby WM BepHy/ncA ob6paTHO 4epe3 5 yacoB OT Havana
nyTewecTsma. Ha Kakoe paccTosiHMe OT MPUCTaHW OH OTMJbI, €CN CKOPOCTb TEYEHUA PEeKU paBHa
2 KM/4, a cO6CTBEHHAA CKOPOCTb N0AKM 6 KM/Y?

OTaNoHbl OTBETOB:

Homep
3afaHmns

OTBET b b B A 2,7 2 9 816 8
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3. ®oHA OUEHOYHBIX CPEACTB 51 TEKYINEro KOHTPOJISI

Texyuuil KOHTPOJIb MPOBOAATCS BO BpEMs ayJUTOPHBIX 3aHATUN 110 MaTeMaTHKe B COOTBETCTBUU C
y4eOHBbIM TUTaHOM U paboueit mporpammbl OJ] «MareMaTuka» Mo BCEM pasfenaM MporpamMmbl. TeKyIuii
KOHTPOJIb COCTOMT M3 IBYX dYacTeill: TeopeTmdeckod u mpakTtudeckoil. Ilpm sTtom oOywaromuecs
MOJIYYarOT ABE OTMETKU.

Teopernueckass 4acTb NPOXOIUT B (OPME YCTHBIX OTBETOB. OOYYAIOIUECS BBITSTUBAIOT ISTh
KapTO4YeK C BOMPOCAMH, JAIOT IOJIHBIAH OTBET (CO CIIMCKOM BONPOCOB OOYYarOIIUECs 3HAKOMSTCS B
HayvaJie U3yueHUs pa3aena).

HIxana nepesooa 641106 6 OMMemMKU RO NAMUOALILHOIL CUCHEMe

Ommemka Konuuecmeo eepuvix omeemos Ha meopemudeckue 60npocsl
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauyno) 5

3amaHust MPaKTUYECKOH 4acTh (KOHTPOJIbHBIE pabOThl) YACTUYHO B3ATHI U3 OTKphITOro Oanka EID
u BIIP no maremaruke.

Ha BbImOTHEHNE KOHTPOJIBPHOM PadOThI O MaTeMaTHKE naeTcs 1 akameMudeckuil yac (45 MUHYT).

KonTponbHast pabota cocTouT ux 2-X yacteil. B mepBoii yactu npeasiaraeTcst BHIOIHUTD 4 3a0aHUs
- BBIOpATh MPABUIIBHBINA OTBET M3 YETBIPEX MPEIUIOKEHHBIX. BO BTOPOI 4acTH mpeasiaraeTcsi BBITOJIHUTD
6 3amaHuii - OpOPMHUTD XOA PEIISHHS U 3aIMCATh ITOJTYYEHHBIN OTBET.

3a nmpaBUILHOE BBITIOJIHEHHUE JTIFOOOT0 3aaHus IEPBON YacTU OOyYarOIIMICs MOoTy4aeT oquH Oaja.
[IpaBryibHOE BBITIOJHEHHE 3a/1aHUI BTOPOH YacTH oueHuBaercs 2 Oamnamu win 1 6ainoM 3a 4aCTUIHOE
peuieHue.

bannbl, nony4YeHHBIE 33 BCE BBINOJIHEHHBIE 3a1aHNUs1, CYMMUPYHOTCH.

IHIxana nepesoda banoe 6 ommemku no NAMUOWLIbHON CUCMeMe

Ommemka Yucao 6annoe,
Heobxo0uMmoe 0/1s ROJIYYeHUsL OMMEMKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«3» (omauyno) 14-16

11



3.1 [psiMble ¥ NNOCKOCTM B NPOCTPAHCTBE

O6pasoBaTe/bHble pe3ybTaThl, NOAEXKallMe NPOoBepKe (3NeMEHTbI):

NP6 1, IP6 9, IP6 11, IP6 12, [IPG 14.

APy 1, APy 14, APy 15, APy 16, APy 18, APy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.
MK 3.1

TeopeTnyeckue BONpPOCHI:

i Ctopmynupyliite Teopemy Mudaropa.

2. MepeyncnnTe OCHOBHbIE )UTypbl B MPOCTPaHCTBE.

3. MepeuncnmuTe cnocobbl 3agaHns NAOCKOCTHN.

4, MpogomknTe Teopemy: «Ecnm ogHa M3 ABYX napanieflbHbiX NPAMbIX NeprneHANKYNapHa

MAOCKOCTK, TO...».

5. MpoagonmknTe Teopemy: «Ecnu fABe napanniefnbHble MAOCKOCTU MepecekawTcss TPeTbe,

TO.».
6 Ctopmynupyiite onpeaeneHne AByrpaHoro yrna.
7 Chopmynupyinte onpegeneHne TpexrpaHoro yrna.
8. PacKpoiTe NOHATHNE «YTON MeXAy NpPAMbIMU».
9. [MepeyncnmTe B3aMMHOE PACMONOXEHNE ABYX MPAMbIX B MPOCTPaAHCTBE
10. Kakue npsiMble Ha3biBalOTCA NapanienbHbIMW B MPOCTPaHCTBE?

11. Kakue npsimble Ha3blBalOTCA CKpeLwuBaLWwuMnca B NpocTpaHcTee?
12. Kakue npsamble Ha3biBalOTCA NepneHANKYNapHbLIMW B NPOCTPaHCTBE?
13. MepeuncnnTe B3aMMHOE PacnoioXeHWe NPAMOI U MAOCKOCTN B MPOCTPAHCTBeE.

14, PackpoiiTe NOHATME «YrON MeXAY NPSAMOA U NNOCKOCTbHO».

15. PackpoiiTe NOHATME «Napas/ieNlbHOCTb MPAMOIA U NNOCKOCTM».

16. PackpoiTe MOHATME «NepPNeHANKYNAPHOCTb NPSAMOA 1N MOCKOCTM».

17. MepeuncnnTe B3aMMHOE PacnonoXeHue AByX NNOCKOCTel B MPOCTPaHCTBE.
18. PackpoiiTe NOHATUE «YTON MEXAY NNOCKOCTAMMU».

19. PackpoliTe NnOHATUE «NapanfiebHOCTb MNAOCKOCTEW».

20. PacKkpoiiTe NOHATME «NEPMNEHANKYNSAPHOCTb NNOCKOCTEN».
21. KaK HaiTh pacCTosHWE OT TOYKN A0 NPAMOIi?

22. Kak HaiiTu paccTosiHne mMexay npsmbiMu?

23. Kak HailTu paccTosiHMe Mexay NAoCKOCTAMU?

24, MpopgomknuTe onpegenerHne: «MepneHANKYNap - aT0.».
25. Mpofomxknte onpepeneHne: «HaknoHHasa - 370 .».

26. MpogomkuTe onpegeneHune: «MpoekUns HAKNOHHOMN - 3TO.» .

27. MepeuncnnuTe CBONCTBA NapannenbHOro NPOEKTUPOBaHUA.

28. MpuBegnTe NpUMepPbI CUMMETPUIA HA NIOCKOCTM B NPUPOLE, UCKYCCTBE, apXUTEKTYpe.
29. MpuBegnTe NpUMepPbI CUMMETPUIA B MPOCTPAHCTBE B MPUPOAE, UCKYCCTBE, apXMTEKTYpe.

30. B uem oT/iMumne NOHATUE «ABUXXEHMNE» OT MOHATUA «MOBOPOT»?

KoHTponbHaa paboTa
O6d3aTenbHasg 4YacTb
Mpw pelieHnn 3agaHnin 1-4 3annNTe NPaBW/bHbIA 0TBET U3 YeTbIPeX NPEA/IOMKEHHbIX.

L (1 6ann) Pacwutpyinte KpaTKyto 3anuce: af ft.

A) Touyka a npuHagnexut nnockoctu ft; B) Touka a npuHagnexuT npamoii ft; B) npsmas a

npuHaaneXxuT nanockocTu ft; M) npsamas a nepecekaeT nNaockocTh ft.
2. (1 6ann) Npsamble AB n CL ckpewmnBatoTcsa. Kakoe pacnonoxeHue nmetoT npamsle AC n BA?
A) napannenbHble; b) nepneHanKynspHole; B) ckpewmpatoTca; M) nepecekaroTcs.
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3. (1 6ann) MnockocTn a np umetoT 1 06WYt0 TOUKY. KakoBO MX B3aMHOe pPacnofioXxXeHue?
A) napannenbHbl; b) nepecekakTcsa no npamoli; B) coBnagatT; ') ckpewuBaroTCa.

4, (1 6ann) Ecnu npsamasd, npoBeAeHHas Ha MJIOCKOCTM 4Yepe3 OCHOBAaHWE HaK/IOHHOM,
neprneHANKynsapHa ee NPOeKLMK, TO OHA...

A) nepneHauKynspHa W camOl HakKNOHHOW; bB) napannenbHa W CcaMOW HakNOHHOW; B)
CKpelinBaeTCcs C HAKMOHHOM; M) nepneHANKYNsipHa OCHOBAHWUIO HAK/OHHOIA.

Mpw BbINOHEHMW 3afaHNIA 5-8 3aNNLIMTE X0 PeLLeHMA N NONYyYeHHbI OTBET.

5. (2 6anna) Yepes koHuUbl oTpe3ka AB u ero cepeguHy M npoBefieHbl napanfiefibHble NpsMble,
nepecekawlie HEKOTOPYK MAOCKOCTb B Toukax Ai, Bi n Mi. Haiignte gnuHy oTtpeska MMi, ecnu
0Tpe3oK AB He nepecekaeT nnockocTb 1 ecnn AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) Mpsmble AC, AB n AJl nonapHo nepneHAMKynsapHbl. Haingnte oTpesok CJ, ecnu
AB=5 cm, BC=13 cm, AA=9 cwm.

7. (2 6anna) M3 TOYKM K NNOCKOCTU MPOBEefEHbl [Be HaKMOHHble. HalignTe ANNHbI 06LLEFO
nepneHanKynsapa, eciim NPoeKLMmMm HakKMOHHbIX OTHOCATCA KakK 2:3 U A/INHblI HAKNOHHbIX paBHbl 23 cM 1 33
CM.

8. (2 6anna) HaueptnTtb Ky6 ABCAABICIA1 MocTpoutb Touky KeAB, Touky M£] 1 1C, oTpe3okK
PEEAL1B1C1.

JononHuUTenbHada 4yacTtb
|_|pl/| BbIMONMHEHUWN 3aaHUNA 93anuumnTe Xon, 060CHOBaHME peweHna n I'IOI'IyLIeHHbIM OTBET.
9. (3 6anna)

Puc. 1 [ocTpouTb Ha KapTuHe ropu3oHTab-
HYIO NpoeKumnto Toukn A (A'—?, A") n poHTasb-
HYro npoekumio Toukn B(B\ B" - ?) nexauleii B

rOPU30OHTa/IbHOM NAockocTn H

OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afjaHus
OTBer B B b A 7,1 15 9 - -
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3.2 Koopounamut u eéekmopui

Obpa3zoeamenvHbie pe3yiibmamsl, nodedcauiue npogepre (1eMenmol):

JIPG 1, JTP6 9, 7IP6 11, JIP6 12, JIPG 13.

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

IIK 3.1.

TeopeTrnyeckne BONPOCHI:
U3 yero cocTout npsiMoyrojibHasi CHCTeMa KOOPAMHAT B IIPOCTPAaHCTBE?
Ecnu Touka neXUT B MIOCKOCTH Xy, Kakasi KOOpJIMHATA y Hee HyJjieBasi?
IIpuBeauTte npumep KOOPAMHAT TOUKHU A, KOTOpasi JIEXKUT Ha OCH Z.
Packpoiite NoOHATHE KBEKTOPY.

Kax HaiiTu koopauHaTh! BeKTOpa?

Ilepeuncnure u packpONTE MpPaBUIA CIOKEHUS] BEKTOPOB.
Kaxue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

Kaxue BeKTOpbI Ha3bIBAIOTCS MEPIIEHAUKYIISIPHBIMU?
UeMy paBHO CKaJISIPHOE NMPOU3BEICHHE BEKTOPOB?

Kax HaliTu BeKTOpHOE NPOU3BEACHNE BEKTOPOB?

Uemy paBeH yroy Mexny BEeKTOpaMu’?

IIpusenure npumep MaTpuLpl 2x2.

IIpusenure npumep MaTpuLel 3x3.

A e Ao e

—_—
W N = O

KouTpoabnHas padora

Oo0si3aTe1bHAS YACTD

Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuibHsLil OMEEM U3 YeMbIPEX HPEO10IHCCHHBIX.

1. (1 6amn) Manbr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakne u3 HuUX nekaT Ha
KoopauHaTHOH npsmoii Oy?

A)A;B)B;B)C; I [

2. (1 ©6amm) Kakme wu3 BexropoB a(1,0,-1), c¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBsrOTCA
€IUHUYHBIMU?

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

3. (1 6amm) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xonanHEapHbI?

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

4. (1 6anm) Haner Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoil Kakoro oTpe3ka sBJISIETCS] TOUKa
M(0,3,4)?

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

Ilpu evinonnenuu 3a0anuil 5-8 3anuminme xo00 peuieHUus U NOJLY4EHHbLIL OMEem.

5. (2 6anna) lane! BexkToper a(-6,0,8) , B(-3,2,-6). Haiinute ckansipHOE MPOU3BENEHUE BEKTOPOB.
6. (2 6anna) Ipu Kakux 3HAUEHUSIX 72 BEKTOPBI @ (4,1,2), B(1,2,n) neprneHauKyIspHbI?)

7. (2 6anna) dansl Bektopsl a(-6,0,8), B(-3,2,-6). Halinure KOCHHYC yIila MEKAY BEKTOPAMH.

8. (2 banna) Hoxaxure, uro ueTbipéxyroapbHuk ABC/I siBsiercss pomOoMm, ecnu:

A(6,7,8), B(8,2,0), C(4,3,2), (2,8,4).

JAONnoJTHUTEIbHAS YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuiume xoo0, 060CHOGaAHUE PeleHus U NOJIYYUeHHLbLIL OMEem.
9. (3 6amna) Maker pneranw TPEACTABICH HAa KOOPAWHATHOW IUTOCKOCTU. Hailimwrte tuiomans
neranu (YeThIpeXyroibHUKA), BEPIINHBI KOTOPOro HMEr0T KoopauHatsl (8;0), (10;8), (2;10), (0;2).
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Howmep
3aflaHuns
OTBeT

-30

-1

-3/7

68
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3.3 Ocnoevr mpuzonomempuu. Tpuzonomempuueckue hpynkyuu

Obpa3zoeamenvHbie pe3yiibmamsl, nodedcauiue npogepre (1eMenmol):
JP6 1, IP6 3, J1P6 5, JIPG 14.

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

TeopernyecKne BONPOCHI:

I. Uemy paBeH yroJs B OIUH paauaH?

2. B kakux dYeTBepTAX TPHUTOHOMETPHUYECKOrO Kpyra (QYHKOUS y=SinxX NPUHUMAET
MOJIO’KUTEIIbHbIE 3HAUESHMSI?

3. B Kkakumx dYeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (YHKOHMS y= COSX NPUHIMAET
OTpHULATeNbHbIE 3HAUEeHUsA?

4. IIponomxute onpeaenenue: «CUHYC OCTPOro yria — 3TO...».

5 IIponomxure onpenenenune: «KocuHyC OCTpOro yria — 3T0...».

6 IIponomxute onpenenenue: « TaHreHC OCTPOro yriaa — 3TO...».

7. CoopmynmpyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.

8 UemMy paBHO npom3BeneHue tgx *ctgx?

9. Uemy pasen sin(2x)? ChopmMyaupyiTe NpaBuiIO BEIYUCICHUS.

10.  UYemy pasen cos(2x)? ChopmynupyiiTe MpaBUiIO BbIYUCIEHHSL.

11. [Tepeuncnure TpUuroHOMeTpUIeCKHe GYHKIIMH, YKAKUTE UX TIEPHUOIBL

12.  Uemy paBen nepuon GyHKLIHU y=Ccos(4x)?
13.  emy paBeH nepuon GyHKIUU y=cos(x/4)?

14. Omnpenenure 06aacTh 3HaUEHUS PYHKIUH y=3C0S(5x)?

15.  Ilepeuncnure ciocoOBI PELUICHUST TPUTOHOMETPUIECKUX YPABHEHHI.

16. Packpoiite anroputM pelieHus: ONHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHMI MEpPBOTO
NopsiziKa.

17. Packpoiite anroputM peuieHuss OAHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUN BTOPOrO
NopsiziKa.

KonrpoabHast padora
00a3aTeIbHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume nPaguIbHbLIL OMEEM U3 Yemblpex RPEOLONHCEHHbIX.

1. (1 6anm) B AABC sinC=2—B Kakast u3 ctopon siBisiercst runoteny3oit AABC?

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

2. (1 6amn) Yriom Kakoi ueTBepTH siBisieTcst yron a=400°7
A)LB)IL B)IIL, I) IV.

3. (1 6amn) Kakue u3 GyHKUMN SBISIFOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakue u3 yricen siBJISIFOTCSI KOPHEM YPaBHEHUS COS X = E?
s s

_T. _r. _r. _2n
A)X—6,E)X 3,B)X 2,l“)x .

IIpu eévinonnenuu 3adanuii 5-8 3anumiume xo0 peuwtenus u ROJIY4eHHblil Omeem.
. T s
5. (2 6anna) Beraucnure: sin S Tcoss.

. V2 . V2
6. (2 6amna)  Hailinure 3HaYeHUE BHIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) JlokaxkuTe TOXAECTBO: 2sin(m/2+a) + cos(m — a,)= cosa.
8. (2 Gamna) Perunre ypassenue: sin” x - 4 sin x + 3 =0.
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JononHuTenbHada 4yacTtb
Mpw BbINOHEHMM 3a4aHns 9 3anNULINTE X0, 060CHOBAHWE PELLEHNS U MOMYYEHHbIN OTBET.
9. (3 6anna) .Mo ocuymnnorpame onpenennuTb BUL U NapameTpbl curHana (aMnanTygy, nepuog,
4yacToTy)
MacwTab: BpemeHun - 1 knetka-0,2 Mc; HanpsXeHus - 1 KneTka -2 BoNbTa

OTaNoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aflaHuns

OTBeT b A B b 1 2n Ay 5: 0,44;
2 2,27
2nn, ’
nE Z
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3.4 MNpownsBogHast PYHKLMK, ee MpUMeHeHNe

OG6pasoBaTe/bHble pe3ynbTaThl, NoAneXKalle NpoBepKe (31eMEHTbI):
NP6 1, P6 4, 1P6 6, 1P6 14.
[Py 1, APy 6, APy 7, APy 8, APy 9, APy 10, APy 11, Py 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

MK 3.1.
TeopeTnyeckue BOMNpPOCHI:
1 Mpopomknte onpefeneHne: «focnefoBaTtenbHOCTb - 3TO0...».
2. MpuBeauTe Nnpumep apuMeTUYECKOW Nporpeccuu.
3. MpuBeanTe NpUMep reoMeTPUUECKON Nporpeccum.
4. MpuBeauTe NpumMmep 6ECKOHEYHO YObIBAIOLLEN FreOMETPUYECKOW Nporpeccuu.
5. MpopomknTe onpegenenune: «MponssogHas - 3T0.».
6. PackpoiTe reoMeTpuyYeCcKnini CMbICN NPON3BOAHOIA.
7. MpopgomkuTe onpegeneHne: «KacartenbHasa - 3T0.».
8. PackpoiTe hM3MUYeCKUiA CMbICN NPOM3BOAHOIA.
9. MMepeuncnuTe npasuaa BbIYUCNEHNA NMPOU3BOLHbBIX.
10. Uemy paBHa Npou3BOfHaA CTENEHHOW DYHKLUNN?
11.  Yemy paBHa npou3BogHaa npomnssefeHna?
12. Yemy paBHa npon3BogHas 4acTHOro?
13. Uemy paBHa NpouU3BOLHASA CNOXHON PYHKLNUN?
14.  CdopmMmynupyiTe npu3Hak Bo3pacTaHnsa QyHKUNN.
15.  Cdopmynupyiite npusHak yobiBaHUSA (PYHKLNN.
16. CdopmynmpyiiTe Npu3HaK TOUKN MaKCUMyMa (YyHKLUU.
17. Cdopmynupyinte npu3Hak TOUYKM MUHUMYMaA QYHKLUN.

18. CocTaBbTe aNroOpuTM pelleHUs 3afay Ha HaxoXAeHUs HauGonbliero W HavMeHbLUEero
3HaYeHUs PYHKUUN Ha OTpe3Ke?

19. CocTaBbTe anropuTM WCCNef0BaHMA W MNOCTPOEHUA rpaPuka (YHKUUM C MNOMOLLbIO
NPON3BOAHOMN.
20. Kak HaiiTu BepPTUKaNbHYK acMMNTOTY rpaduka gyHKUMnN?

KoHTponbHasa paboTa
O6a3aTenbHas 4acTb
Mpu pelweHnn 3agaHmnii 1-4 3annMWLINTE NPaBU/bHbIA 0TBET M3 YeTbIpeX NPeaoXKeHHbIX.

L (1 6ann) Yemy paBHa Nnpon3BogHas PyHKLUUMN y=COS X?

A)y'= - sin; b)y'= -2sin; B)y's -2cos x sinx; ') y'=2cos X.

2. (1 6ann) Mo Kakoi 13 GopmMyn BblYNCNAETCAS MPON3BOAHAA MPON3BEAEHNN?

A) (u+v)'=u'+v'; B) (uv)'=u'v+uv'; B) ;LW A(x))'=1 x))*"(x).

3. (1 6ann) Pewwnute ypaBHeHune f (x)=0, ecnu A x)=3x2- 6x +4. BbibepuTte OTBET.
A) 1,6) -1;B) 4;T) -4.

4, (1 6ann) Ha pucyHke n306paxkeH rpaguk npoussogHoit yHkuuuf(x), onpegeneHHoi Ha
nutepsane (- 10; 8). HaiianTe KonmyecTBo Touek Makcumyma pyHkuumf(X) Ha oTpeske [9;6].

A)5,b)4;,B)2;IN 3.
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Mpw BbINOHEHMWM 3aAaHNIA 5-8 3aNMLINTE X0 PeLleHNs N NONYyYeHHbI OTBET.
5. (2 6anna) MaTtepuanbHas TOuKa ABMXKeTCA NPAMONNHENHO no 3aKOHY

N+ 6/ 4f~ + 5t 5 (Imex— paccTosiHMe OT TOYKM OTcyeTa B MmeTpax, t— Bpemsa B

CEKYHAax, N3MepeHHOoe C Hayana ABuxeHus). Halignte ee ckopocTb (B M/C) B MOMEHT BpemeHn t — 3 c.
6. (2 6anna) Ha pucyHke n3obpaxeéH rpa@uk QpyHkumMm y = [1X) U KacaTesbHas K HEMY B TOYKe C
abcyunccolt xq. Haiignte 3HauyeHne npomssogHoit GyHkunmfix) B Touke xq.

7. (2 6anna) Pewnte HepaBeHCTBO: XA X *~ >0
8. (2 6anna) NccnepgosaTb PyHKUMIO OX)=X3- 3X U NOCTPOUTbL €€ rpadink.

JononHutenbHada yacTb
Mpy BbINOHEHMM 3aAaHMs 9 3aNULINTE X0, 000CHOBAHMWE PELLIEHNS U MOMYYEHHbIR OTBET.
9. Bbluncnunte HanpsXeHue B CETU NMEPEMEHHOr0 TOKA B MOMEHT BPEMEHMU
t=1c, ecnin MHAYKTUBHOCTb KaTywkn L= 5TH, a cuna Toka N3MeHsAeTcsa no 3akKoHy i=10 sin 2n t,

A
OTa/loHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aflaHuns
OTBET B 5) A B 8 1,25 (-3; 2), - 314

(8; +«)
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3.5 Muozocpannuxku u mena espanienus

Obpa3zoeamenvHbie pe3yiibmamsl, nodedcauiue npogepre (1eMenmol):
JAP6 1, AP6 6, IP6 9, AP6 10, /IP6 11, JIPG 12, JIPG 14.

TPy 1, Py 12, Py 13, [IPy 14, [Py 15, Py 16, [IPy 18, [Py 19.

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

IIK24,1IK 3.1.
TeopeTrnyeckne BONPOCHI:

1. IIponomxute onpenenenue:. «MHOrOrpaHHUK — 3TO...».

2. IIponomxute onpenenenue: «lIpusma —3T0...».

3. IIponomxute onpenenenue: «lIpsAMOyronpHeli NapayieNenunesn — 3T0...».

4. [Mponomxkute onpenenenne: «Kyd —s1o...».

5. IIponomxute onpenenenue: «llupamuna — 310...».

6. CdopmynupyiiTe CBOHCTBO O MPOTUBOJIEIKAIINX IPAHIX MapajuIeIeUIes1a.

7. CoopmynupyiiTe CBOHCTBO O AHArOHAJSIX MapaUIeIeUIIeaa.

8. Cdhopmynupyiite CBOWCTBO O MAMATOHANM M JIMHEHHBIX pa3Mepax MPSIMOYTOJBLHOTO
napaulIeJIenunena.

9. Kaxkas npusma Has3piBaeTcs MpsiMOii?

10. Kaxas npusma Has3piBaeTCs MpaBUIIbHOMN?

11. Packpoiite noHATHE «IIPaBUJIbHAS TUPAMUIAY.

12, UYro Takoe anodeMa nmpaBUIbHOW MTUPAMHIBI?

13. B ueM oTiuune nosHON MOBEPXHOCTU MIPU3MBI OT MOJIHOM MOBEPXHOCTH MUPAMUIbI?

14. Cdhopmynupyiite TeopeMy O BBIUUCICHHU OOKOBOH MOBEPXHOCTH MPSMOI MPU3MBI.

15. Coopmynupyiite TEOpeMy O BBIYHCICHUN OOKOBOH MOBEPXHOCTH MPABUIBHON TUPAMHUIBL.

16. HazoBute mnpenmMersl u3 Bamiei NpoeCCHOHANBHONW NESTENbHOCTH, KOTOPbIE HMEIOT
(hOpMBI MHOTOTPaHHUKOB.

17. Kakue MHOrorpaHHukd Ha3blBalOTCsl npaBuibHbIMH?  Ilepeuncnure mpaBUiIbHbBIE
MHOTOIPAHHUKH.

18. IIponomxute onpenenenue: «L{lunuaap — 3T10...».

19. IIponomxute onpenenenne: «kKoHyC — 3T0...».

20.  IIpopomxute onpeneneHue. «Y CEUEHHBIH KOHYC — 3TO...».

21. IIponomxute onpenenenue: «Illap —310...».

22. Uro sBiIsieTcsl BBICOTOH yCEUEHHOro KoHyca?

23. UYro ABISIETCS] OCEBBIM CEUEHNEM LIMJIMHAPA, KOHYCa, YCEUEHHOTO KOHyca, mapa’

24. [TepeuncnuTe eAMHUALIBI U3MEPEHUS TUIOIIAN, OOBeMa.

25. Uemy paBHO OTHOIIECHHUE TUIOMIAEH TOBEPXHOCTEH MOAOOHBIX PUryp B mpocTpancTae?

26.  UYemy paBHO OTHOILIEHHE 0OBEMOB NMOMOOHBIX (PUTYP B IPOCTPAHCTBE?

27. HazoBute mnpenmersl u3 Bamieil NnpoeCCHOHANBHONW NEeSTENbHOCTH, KOTOPbIE HMEIOT

(bopMBI TEN BpaleHHUsI.

KonrpoabHast padora
00a3aTeIbHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume nPaguUIbHbLIL OMEEM U3 Yembipex RPeOLONHCEHHbIX.

1. (1 6anm) B kakux equHULIIAX U3MEPSIETCS TUIOMAAb TOBEPXHOCTH MHOTOIPaHHHKA?
A) B rpanycax; b) B metpax; B) B kBagpaTHbIX MeTpax; I') B IByrpaHHBIX Tpagycax.

2. (1 6ann) I[Tnomaar OOKOBOM MOBEPXHOCTU MPU3MBI BBIUUCTISIETCS 11O hopMmyTie:

A) S =S6ox T 2 Socu.; B) Seox =Pocu™H; B) S =Bsox T S Socu; ') S60k =2P ooy ™H.

3. (1 6am) Yro sIBNSIETCS OCEBBIM CEYEHHUEM YCEUEHHOTO KOHyca?

A) paBHOOeInpeHHBIH TpeyroidpHUK, b) paBHOOenpennas Ttpaneuws, B) npsmoyronsauk; I)
NPSIMOYTOJIbHAS TPATICLIHS.
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4. (1 6ann) Kakas ¢urypa nonyvyaetcs npu BpaweHWW MNPAMOYrOIbHOTO TPeyrofibHMKa BOKpYT
OHOTO M3 CBOUX KATeToB?

A) KoHycC; B) yceyeHHbIli KOHYC; B) nupamunga; ') ycedyeHHas nupamuga.

Mpw BbINONHEHMM 3a4aHWIA 5-8 3annLINTe X0 peLleHna 1 NoayYeHHbIA OTBET.

5. (2 6anna) Pe6bpo OoCHOBaHWA MPaBUNbLHON TPeyronbHOM nNupamuibl 3 M, anogema 6m. Hangute
nnowaab 60KOBOIM MOBEPXHOCTU NUPAMULbI.

6. (2 6anna) AunaroHanb Kyba paBHa ‘HalignTe ero o6bem.

7. (2 6anna) MpsAMOYronbHMK CO CTOPOHaMW 8CM M 3CM BpalllaeTcss BOKPYr 60MblLUEA CTOPOHbI.
Haligute 06beM, naowasnm 60KOBOWA M NOMHOW NOBEPXHOCTEN NONYYEHHOrO Tena.

8. (2 6anna) Bblunmcnntb NOBEPXHOCTb KPOHbI KYCTapHUKa, MMetoLLero gopmy wapa paguyca 0,5 m.
B oTBeT 3anuwunTe 4mcno, geneHHoe Ha K

JononHuTenbHada 4yacTtb

Mpw BbINOHEHMM 3aA4aHns 9 3aNULINTE X044, 060CHOBAHWE PELLEHNS U MOMYYEHHbIN OTBET.

9. (3 6anna) OnaroHanbHOe CeYeHWe TNpaBUNbHOW YeTbIPEXYrofbHON nNupamuabl -
PaBHOCTOPOHHMWI TPEYrONbHUK CO CTOPOHON 6 cM. HaiTn 06bEM nupamungbl

OTanNoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afgaHus
OT1BeT B b b A 27 2744 72 m; 1 36/3
48 n;
64 n
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3.6 MepBoo6pasHasi PyHKLMK, ee NPUMeHEHNMEe

OGpasoBaTe/lbHble pe3ynbTaThl, NMoAneXKalle NPoBepKe (3/1EMEHTbI):

NP6 1, [1PG 4, [1P6 6, PG 14.

APy 1, APy 6, APy 7, APy 8, APy 9, APy 10, APy 11, APy 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
MnK 3.1.

TeopeTuyeckue BONpocChHI:
Mpoponxunte onpegeneHne: «dyHKUnMsa F(x) HasbiBaeTcs ...».
PackpoiiTe reOMeTPUYECKUIA CMbICA OMPeAeNeHHOro nHTerpana.
MpopgonxknTe onpeaeneHune: «KpnBonmHeitHasa Tpaneyus - 310 . ».
Coopmynupyiite popmyny HbooToHa-Jleib6HMLA.
B uem 3akntoyaeTca 06w Ml BN BCeX NepBOO6pasHbIX?
MepeuncnuTe npasuia BbIYNCNEHUA UHTErPANOB.

o UAE WD e

KoHTponbHaa paboTa
O6d3aTenbHasg 4YacTb
Mpu pelweHnn 3agaHnii 1-4 3annMWLINTeE NPaBU/IbHbIA 0TBET M3 YeTbIpeX NPeaoXKeHHbIX.

1. (1 6ann) Ana kakoh 13 QyHKUUA PyHKLKSa F(X)=Xx -3x +1 aBnsetcs nepsBoobpasHoin?
A) f(x)=3(x2-2); b) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.
2. (1 6ann) AaHa q)nyU'Mﬂ f(x)= 3x2+1. Yemy paBHa F(1)
A)2;b)4;B)6; TN 1-
3. (1 6ann) O6WMiA BUA BCex NepBooo6pasHbix ana f(x)=sinx?
A) FM)=cosx+C; b) F*)=-cosx+C; B) FA*tgx+C ;ZF) F ~ —tgx+C.
r
4. (1 6ann) Bblumcnute onpefeneHHblii nuTerpan J xdx.
A) -1;B) 1;B) -1,5; ") 1,5.

Mpw BbINO/HEHMM 3afaHNIA 5-8 3aNMLINTE X0 PeLLeHMs 1N NONYyYeHHbI OTBET.

5. (2 6anna) Asndetcs nu F(x)=x3-3x+1 nepBoo6pasHoi ans pyHKumm Ax)=3(x2-1)?

6. (2 6anna) 3agaiiTe nepBoobpasHy F/) ana dyHKunm Ox)=3x2-2X, eCNn M3BECTHbI KOOPAMHATbI
Toukn M (1, 4) rpatuka Ffc).

7. (2 6anna) Ha pucyHke un3obpaxeH rpapuk dyHkumm y=f(x), onpeaenéHHON Ha WHTepBase
(-3; 11). HaiignTe HanMeHblUee 3HaueHUe yHKUMK/(X)Hb. oTpeske [2; 9,5].

8. (2 6anna) Ha pucyHke nsobpaxeH rpaguk HekoTopoi dhyHKuun y=f(x). Monb3yscb PUCYHKOM,
BblUMCAUTe onpeaeneHHblii nuterpandisf (x)dx.
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JononHuTenbHada 4yacTtb
Mpw BbINOHEHMM 3aAaHns 9 3anULINTE X0, 060CHOBAHWE PELLEHNS U MOMYYEHHbIN OTBET.
9. (3 6anna) Boluncnmute KONMMYECTBO INEKTPUYECTBA, MPOTEKLLUETO MO MNPOBOAHUKY 38 MPOMEXYTOK

BpemeHu [3;4], ecnn cuna Toka 3agaeTca hopmynoi A CO - -

OTaNloHbl OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHus
OTBeT r A B r Aa x3x%4 -3 12 44
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3.7 CTeneHn v KopHW. CTeneHHan yHKUMA

O6pasoBaTe/bHble pe3ybTaThl, NOAMEXKALLVE NMPOBEPKE (3NEMEHTbI):
[lP6 1, 1P6 2, 1P6 3, 1P6 5, [1P6 6, 1P6 14.

APy 1, APy 5, APy 6, APy 7, APy 8, APy 18, APy 19.

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

TeopeTuyeckue BoNpochl:

i Cthopmynupyiite onpeaenieHne CTeNeHHOW QyHKLUNN.

2. MepeuncnnTe CBOMNCTBA CTEMEHHON (DYHKLUUM C Lie/ibiM MOKa3aTesieM.

3. MepeuncnnTe CBONCTBA CTEMEHU C AEMCTBUTENbHBIM NoKasaTenem. MNpueeanTe NpuUMeEpsI.

4. MepeuncnnTe CBONCTBA KOPHS HaTypanbHOW cTeneHu. MpuBeanTe NpumMepsbl

5. Ha 4yTo Heobx0aMMO 06paTWTb BHUMaHWE NpPU pPelleHUM UppaLuMoHanbHOro YypaBHeHMS
YeTHON cTeneHun?

6. YeMy paBeH KOpPeHb YETHOW CTeMeHW U3 oTpuLaTenbHoro uncna? MNpueegnute npumep.

7. YeMy paBeH KOpeHb HeUYeTHOI CTEMeHU 13 oTpuuaTesbHoOro unucna? Mpueeaute npumep.

8. Ha u4To cTOMT 06paTuTb BHWMaHWE TMpPW peWeHWU WppaLuoHanbHbIX, LPOOHO-

paynoHanbHbIX ypaBHEHI/II7I N HepaBeHCTB?

KoHTponbHaa paboTa
O643aTenbHasg 4YacTb
Mpu peweHnn 3agaHnii 1-4 3annMWINTeE NPaBU/IbHbIA 0TBET M3 YeTbIpeX NPeaoXKeHHbIX.

1 (1 6ann) Mexpay Kakumu gBYyMS HaTypafbHbIMUW YncnaMu Haxogutcsa yncno VI19?
A)19n20;6)2n3;B) 18n 19; ) 3 mn4

2. (1 6ann) OnpegennTe KOpeHb ypaBHeHMA X =125

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

3. (1 6ann) PacnonoxwuTte B nopsgke Bo3pacTaHus uncna: 2; f5; \LL7

A) 2; ffS; VI7; B) 2; VT7, fft; B) ff5; 2; VI7; IN) YT7~2; W..

4. (1 6ann) YMHOXas ynucna ¢ OAMHAKOBbIM OCHOBAHUEM, UX CTEMEHN...?

A) ymHOoXxaeM; b) genum; B) cknagbiBaem; ') oTHUMaeEM.

Mpw BbINONHEHMM 3aaHNIA 5-8 3anNnLLMTE X0 peLleHna 1 NoayvYeHHbIA OTBET.

5. (2 6anna) HaiianTte 3Ha4YeHMe BblpaXKeHUs npw a=7.

+
6. (2 6anna) HaingnTe 3HaYeHUE BblipaXKeHNS 10+ V96

7. (2 6anna) PaccTodHMe OT Habnwaatens, HaxoAsL,erocs Ha He6oONbLWONW BbICOTE h KWIOMETPOB

Hag 3emnéid, Ao HabnAaemMoi MM NMHWKM TOPU3OHTA BbluMcaseTcs no gopmyne ~  y/~Rh rpge
R=6400 kM— paauyc 3emnun. C Kakoi BbICOTbl FOPM3OHT BUAEH Ha pacCcTosiHUK 48 KnnomeTpoB? OTBeT
BblpasuTe B KUJOMETpax.

8. (2 6anna) PewmnTe ypaBHeHUe

JononHuUTenbHada 4yacTtb
Mpw BbINOHEHMM 3aAaHns 9 3aNULINTE X04, 060CHOBaHMWE PELLIEHNS U MOMYYEHHbIR OTBET.
9. (3 6anna) BbIiNOMHUTL NepeBOs 3HAYEHUA N3MEPEHHOW BEIMYUHBI, UCNOMb3YS CTEMEHbL C

OoCHoBaHuem 10
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500 MK® 250 n® 200 HP

?HD ? MK® ?2ne

OTa/loHbl OTBETOB:

Homep 1 2
3aflaHuns
OTBET b r

500
MTy

? kly,

1000 n® 300 kly, 100 mkd 1,5mIMH

?HD

?IMTy

49

?2ne

?TH

0,18

-36
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3.8 MNokasaTenbHas QyHKLMS

O6pasoBaTenbHble pesybTaThl, NOLNeXKaLL e NMPOBEPKE (INEMEHTbI):

NP6 1, 1P6 2, 1P6 3, [1P6 4, [1P6 5, [1P6 6, 1P6 14.

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

TeopeTuyeckue BOMNpocChHI:

1 Ctopmynupylite onpefeneHune nokasatenbHON QyHKLMN.

2 MepeuncnnTe CBONCTBA NOKA3aTebHON (hYHKLMWN.

3 Mepeuncnnute cNocobbl pelleHns NoKasaTenbHbIX YPaBHEHMWIA.

4. CdopmynupyiiTe npaBuio pelleHns NpocTeilnX NoKasaTenbHbIX HEPABEHCTB.

5. B yeMm 3akntoyaeTca rpanyecknini cnocob pelleHns ypaBHEHWIA.

6. MpueeanTe npuMep PYHKLWOHANbHON 3aBUCUMOCTU MOKas3aTeNbHON (YHKLWUW M3 peanbHOi
XU3HU.

KoHTponbHaa paboTa

O6a3aTenbHas yacTb
Mpu peleHnn 3agaHmnii 1-4 3annMWINTe NPaBU/IbHbIA 0TBET M3 YeTbIpeX NPeaoXKeHHbIX.

1. (1 6ann) Mpun Kakom 3HauyeHUM a OYHKLMA y=ax ObiBaeT Ha BCcell 06n1acTu onpegeneHna?
A) a=4; b) a=8,25; B) a=%; IN) a=/1.
2. (1 6ann) Ha pucyHKe n3o6paxéH rpaguk dyHkuun suga f(x)=ax. Haingnte sHaueHunefi2).

A) 25.; b) 5; B) 32; I') HeT BepHOro oTBeTa. )
3. (1 6ann) ®yHKumMAa 3agaHa opmynoii: Ax)=(-)x. Uemy paBHo f(-2)?
A) -1; B) -4;B) 4; ) V2.

x—13
= 3.
4. (1 6ann) KopeHb ypaBHeHUS G)
A) 12,5 B) 13; B) 14; ) 15.

Mpw BbINONHEHMM 3af@HWIA 5-8 3annLINTe X0 peLleHna 1 NoayYeHHbIA OTBET.
5. (2 6anna) Haingnte KopeHb ypaBHeHUS 3x+2-5*3x=12
6. (2 6anna) CKONbKO LieNblX PELeHNn nMeeT HepaBeHCTBO 1<7X1<49?
22p=8%-—x2
7. (2 6anna) Halignte ToOuKy MakcuMmyma QpyHKUum *
8. (2 6anna) B xope pacnafja pagMoakTMBHOIO M30TOMa €ro macca yMeHbLIaeTcAd MO 3aKOHY

m(t) w0 2 , [?()— HauyanbHas Macca m3oTona, t— Bpems, npolweallee OT HayalbHOTO
MOMeHTa, T— nepuog nonypacnaga. B HauyanbHbli MOMEHT BpeMeHU Macca usoTtona 184 mr. Mepuog
ero nosypacnafa coctaBnsieT 7 MuH. HaliguTe, Yyepes CKO/IbKO MUHYT Macca u3oTona 6yfeT paBHa 23 M.
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JIomoJJHUTEILHAA YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuiume xo0, 060CHO8AHUE PeleHUs U NOJIYYEHHbLIL OMEem.

. (y—2x=0
9. (3 6amna) Pemure rpaduyecku CUCTEMY YPaBHEHHIA: {y _x_p
ITAIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aaaHus
OTtser B A B A 1 2 -4 21 (2;4)
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3.9 Norapumel. JTorapummyeckasa pyHKUmMA

O6pasoBaTe/bHble pe3ybTaThl, NoAeXKallye NPoBepKe (3NeMEHTbI):

NP6 1, 1PG 2, 1P6 3, PG 4, [1P6 5 AP6 6, IP6 14.

APy 1, APy 5, APy 6, APy 7, APy 8, Py 18, APy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyeckue BONpPOCHI:

1 Cthopmynupyiite onpeaeneHne norapu@MmnUYeckon pyHKLUK,

2. MepeuncnnuTe CBONCTBA MorapumuUyeckoi QyHKUnu.

3. MpoagonxnuTe onpegeneHune: «Jlorapudm - 3T0...».

4, UeMy paBeH norapugpm nponssegeHns?

5. UeMy paBeH norapugm 4yacTHoOro?

6. MpuBeanTe NpUMepPbl NOrapuMMMUYECKO CIMpann B NPUPOLE M B OKPYXAKLWEM MUpE.

7. Ha u4To cTOUT 06paTUTb BHUMAHWE NPU pPeLeHUU NorapuPMUUYEeCcKUX W YpaBHEHUW W©
HepaBeHCTB?

6. Mepeuncnmute cnocobbl peleHns NorapuPMmMUecKux ypaBHeEHUIA.

7. CdopmynupyiiTe NpaBuio peleHns NPoCcTeRWNX NOrapuPMmnyYecKnx HepaBeHCTB.

8. B ueMm 3akntoyaeTcsa rpauueckmini cnocob pelleHns ypaBHEHUA.

6. MpueanTe npumep QYHKLMOHANbHON 3aBUCMMOCTU NOTrapuMnMyeckoin PyHKLUN U3 peanbHOIA
XU3HN.

KoHTponbHasa paboTa
O693aTenbHas 4acTb
Mpu pewweHnn 3agaHunii 1-4 3anuLLnNTe NPaBU/bHbIA 0TBET U3 YeTbIPeX NPeI0O>KEHHbIX.

L (1 6ann) Kakas n3 dhyHKLWIA BO3pacTaeT Ha BCeil 06nacTu onpeaeneHmna?
A) fx)=log5x; B) Ax)=0,7x; B) Ax)=x2, ) 4 x)="x.

2

2
2. (1 6ann) Ykaxute obnactb onpegeneHna pyHkuum /(x) = lg-—-
A) (-7; 1,5); B) (-»; -1,5), (7; -+»).; B) (-1,5; 7); ') (-»; -7), (1,5; +2).
1
3. (1 6ann) PacnonoxuTb B nopsagke sospactaHusa: log054; 10og050,4, Iogog-.
1 1
A) logo,54; logo,50,4 ;logo,5- ; b) logo,54;logo,5- ;1090,50,4;
1 1

B) logo,54;l0g0,50.4; logo,54 ; ) 10g050,4; log05-; log054.

4. (1 6ann) HailguTe KopeHb ypaBHeHus I1°g 4 (5 —x) = 2.
A)11;6)-11;B)-3,IN)3.

Mpw BbINOMHEHUW 3aAaHWI 5-8 3aNULLINT e X0 peLleHNst 1 NOSyYeHHbI 0TBET.
5. (2 6anna) Onpepennte 3HavyeHmne BblpaxxeHna log6 2 + log6 3 + 2log24.
6. (2 6anna) YKaxunte HauMeHblLlee Lie/ioe pelleHne HepaBeHCTBa:

log3(6x-4) > 2.

7. (2 6anna) Halignute TOYKY MakCMMyMa PyHKL UK 3 8 lﬂ(X ‘b 7) 8x 3.

8.(2 6anna) Ona oborpeBa NoMeweHWs, TemnepaTypa B KOTOPOM MNOAAEPXMBAETCA Ha YpPOBHe
Tr=150 yepe3 paguMaTop OTONMEHMA MponyckawT ropsyyw Bogy. Pacxop npoxopaduleid yepes Tpyoby
paguatopa Bogbl W = 0,6 kr/c. Mpoxoga no Tpyb6e paccTosiHWe X, BOfAa OX/JaXAaeTcsa OT HayalbHOM

cm B-Tn BT -C
x:a—7logoT T c = 4200
TemnepaTypbl TB=91° f0 TemnepaTypbl T, Npuuém —IT e kr- C _
BT
7-28
TENNOEMKOCTb BOfbI, M- C — koathduymeHT TensoobmeHa, a » — 0,8 — MOCTOAHHAA.
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Haiinure, no xakoii Temmnepatypsl (B rpanycax Llenbcus) oxmaaquTcst BOAA, €CIH IJIMHA TPYObI paguaropa
paBHa 144 m.

JlomoJJTHUTEIbLHAA YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuiume xo00, 060CHOBAHUE PeUIeHUs U NOJIYYEHHbLIL OMEem.
y + 2x = logz 135 —log; 5

9. (3 6anna) Pemure rpadudeckn cucremy ypaBHeHI/H?I:{

2y —3x=6 '
ITAJIOHBLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHunA
OtBer A T A b 5 3 -6 34 (0;3)
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3.10 MHo>KecTBa. dneMeHTbl Teopuu rpados

O6pasoBaTe/bHble pe3ybTaThl, NOAMeXKalLMe NPOoBepKe (3NeMEHTbI):

AOP6 1, AP6 2.

APy 1, APy 2, APy 3.
OK 1, OK 4, OK 6, OK 7.
MK 3.1

TeopeTnyeckue BONpPOCHI:
Chopmynupyinte onpegeneHne MHOXeCTBaA.
Mpogonmkute onpegeneHne: «O6befgUHEHNE MHOXECTB - 3T0.».
MpogonxknTe onpeaeneHune: «lMepecevyeHne MHOXECTB - 3T0.».
MpopgonxnTe onpeaeneHune: «PasHOCTb MHOXECTB - 3T O .».
N306pa3nTe 06beANHEHNE ABYX MHOXECTB Ha Kpyrax Jiinepa.
N306pa3nTe nepeceyeHne Tpex MHOXECTB Ha Kpyrax 3iinepa.
Ctopmynupyiite onpeaeneHune rpaga. UTo HasbiBaeTCA BEPLIMHON, pe6poM rpaga?
Kak HailTu cTeneHb BepLWUHbI rpada?
Ha30BUTe OTNINYUTENbHbLIE YEPTHI MOMHOIO U HEMOMTHOTO rpados.
10. Ha3oBuUTEe OTAUYUTESIbHbIE YEPThbl CBA3HOIO Y HECBA3HOIO rpados.

© © Nk wDdpR

KoHTponbHasa paboTa
O6s3aTenbHas yacTb
Mpu pelweHnn 3agaHnii 1-4 3annMWLINTe NPaBU/IbHbIA 0TBET M3 YeTbIpeX NPeao>KeHHbIX.

1 (1 6ann) Kakas onepauunsa nsobpaxeHa Ha Kpyrax dinepa?

|«O !

A)E=Awni; B)E=AnNB ;B) E=A\5; ) E=A-B.

2. (1 6ann) Kakoi rpag npegcrtaBneH?

A) nonueblii; B) HenonHbll; B) LEPEBO; ') HyneBoii.

3. (1 6ann) Natepo pabo4ynx BCTPeTMNINCL NPK BbicafKe LBETOB B KNyM6bl. CKOMbKO BCErO 6bIN0
cAenaHo pyKonoxatui

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

4. (1 6ann) OnpefenuTe cTeneHb BeplwmnHbI B:

A) 8;b) 11;B) 3;IN) 5.

Mpw BbINOHEHUW 3aAaHWI 5-8 3aNULLINTE X0 PeLLeHNs 1 MOMTlyYeHHbI 0TBET.

5. (2 6anna) 1. [aHbl gBa MHoXxecTBa A={2, 4, 6, 8, 10, 12}, B={83, 6, 9, 12}. 3annwunte n
n3obpasnTe rpagmyeckm HoBoe MHoXxecTBo E: a) E=Aun B;6)E=An B.

6. (2 6anna) KonunHbl 4py3bs 3aHUMAOTCA KaKMM-HUOYAb BUAOM criopTa. 14 N3 HUX yBeKalTCH
thyT60n0M, a 10 — 6ackeT60/10M. N TONbKO ABOE YBNEKAKTCA M TeEM M Apyrum Bmuaom crnopta. CKoMbKo
apyseny Tonu?»
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7. (2 6anna) Ha pucyHke — cxema gopor, cBsAsblBaloWnMxX ropogackue napkm A, b, B, I', 4, E. Mo
KaXX[0M [0pore MOXHO [ABUrathCA TOJIbKO B OLHOM HanpaBfieHWW, yKazaHHOM CTpenkoin. CKONbKO
CYLLECTBYeT pa3IMYHbIX NyTei U3 napka A B napk E?

b X
B Ja
8. (2 6anna) M0OXHO N HapucoBaTb M300PaXKEHHbIA Ha PUCYHKe rpag He OTpbiBas KapaHgaw oOT

6ymarum n npoBoAasa Kaxgoe pebpo poBHO 04UH pas?

JononHuTenbHas yacTb

Mpw BbINONHEHMM 3a4aHns 9 3anNULINTE X04, 060CHOBaHWE PELLEHNS Y MOMYYEHHbIN OTBET.

9. (3 6anna) MepByt WMAU BTOPYH KOHTPO/bHble paboTbl NO MaTeMaTWKe yCcrnewHo Hanucanu 33
CTYfEeHTa, NepByl WM TpeTblo - 31 CTyAeHT, BTOPYK UM TpeTbio - 32 cTygeHTa. He MmeHee fByX
KOHTPO/bHbIX PaboT BbiMoAHUAM 20 cTyfAeHTOB. CKOMbKO CTYLEHTOB YCMELWHO pPewnan TonbKO O4HY
KOHTPONbHYO paboTy?

OTaNoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afaHuns
OT1BeT B b 10 r - 22 8 HeT 18
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3.11 Snemenmoplt KOMOUHAMOPUKU, CHIAMUCHUKY U MEOPUU BEPOAMHOCHIEI

Obpa3zoeamenvHbie pe3yiibmamsl, nodedcauiue npogepre (1eMenmol):

JIP6 7, JIPG 8, JIP6 14.

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

IIK 3.1.
TeopeTrnyeckne BONPOCHI:
1. [Iponomxkute onpenenenue: «Cny4aitHoe codbiTue — 370...». [IpuBennure npumep.
2. [IpuBenure mpuMep JOCTOBEPHOTO COOBITHSI.
3. [IpuBenure mpuMep HEBO3MOMKHOTO COOBITHSI.
4. [Iponomxkute onpenenenne; «BeposTHOCTD CAY4aHHOTO COOBITHS — 3TO. .. ».
5. ChopmynupyiiTe mpaBUIIO HAXOXKICHUS CIOKEHHS BEPOSTHOCTEH.
6. CdopmynupyiiTe mpaBUIIO YMHOKEHUS BEPOSITHOCTEH.
7. Kak Haiitu cpennee apuMeTU4ECKOE YUCIOBOTO psiaa?
8. Kax HaiiTu MeguaHy 4ucioBoOro psaa?
9. Kax Bbruucisiercs pasmax 4uCJIOBOro psaa?
10. Jnist "ero Hy»kHbI fuarpaMmel, rpaduku? [lepeuncaure BUABI AUArpamMM.
11.  IlpuBenute mpuMepsl MPOSBICHHUS 3aKOHA OOJIBIINX YHCET B TPUPOIHBIX SBJICHHSX.
12.  TlpuBenute mpuMepsI MPOSBICHHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX SIBJICHUSX.
13.  Yro uzydaer cTraTucTUKA?
14. IIponomxute onpenenenue: «CoueraHue — 3T0...».
15. IIponomxute onpenenenue: «Pa3menienue — 31o...».
16. IIponomxute onpenenenue: «llepecTtaHOBKU — 3TO...».
17. IIpusenure npuMep MHOKECTBA U3 PEALHON XKU3HH.
18. IIpusenure npuMep onepanuy NepecedeHnsi MHOXKECTB.
19. [IpuBenure mpumMep onepauny OObEIUHEHNS MHOXKECTB.
20. IIpusenure npumMep onepanuu pa3HOCTH MHOXKECTB.
21. Packpotite nonsiTHs «rpad», «IAepeBoO», KIIUKID».

KonTposbHas padora
Oobs3aTeIbHAS YACTD
Ilpu pewenuu 3a0anuil 1-4 3anumiume nPasUIbHbLIL OMEEM U3 YEMbIPEX NPEOTLONHCEHHBIX.
1. (1 ©6annm) KomOuHaTOopuka — 3TO pasfen MaTeMaTUKH, OTBEYAKOIIMA Ha BOIPOCH
CKOJIbBKUMH CIIOCOOaMU MOKHO BBIOpATh 3JIEMEHTHI .. .
A) 3a7aHHOTO KOHEYHOTO MHOXKeCTBa, b) OeckoHeuHoro MHoxecTBa, B) moboro muoxkecTsa; 1)

UPPALMOHANIBHBIX YHCE.

2. (1 6amn) CoenuHeHHs W3 N 3JEMEHTOB, OTJIMYAIOLIMECS APYr OT APYra TOJBKO MOPSAKOM

PacCIOJIOKCHHA B HUX 3JICMEHTOB, HA3bIBAIOTCH !

A) nepecranoBkamu, b) coueranusmu; B) pasmemenusmu; I') komOnHAIMSIMA.

3. (1 6amr) Yncno Bcex BO3MOXKHBIX Pa3MEILIEHUH BBIMUCISIETCS TIO (hopMyJIe:
ANAY =n(n—m); ) A} =n(n—-1)..(n—m+ 1);B) A} = n! ;D) A =n(n+m)

(n—-m)?’

4. (1 6ann) I'pynmuposka — 3T0. ..
A) ynopsitoueHue eIUHHI COBOKYIHOCTH 1O NPU3HAKY;, b) pa3Onenue enwHUI] COBOKYITHOCTH HA

TPYIIIBI O MPH3HAKY; B) 0600menne ennandHbIX GakTos; I') 0000Imenne eqMHIYHBIX TPU3HAKOB.

Ipu svinonenuu 3a0anuii 5-8 3anumiume xX00 peuteHUs. U NOJLYHEHHbLL OmBem.
5. (2 6anmna) B cpemnem m3 2000 cafoBBIX HACOCOB, MOCTYMHBIIMX B MPONAXKy, O MOATEKAIOT.

HaiinuTte BEpOsSITHOCTD TOTO, YTO OJIUH CIy4AHHO BBIOPAHHBIN JIsl KOHTPOJISI HACOC HE MOATEKAeT?

6. (2 6anna) K pacnpeneauTebHOMY YCTPONCTBY MOAKIIOYEHO TPU MOTPEOUTENSI ¢ HOMUHAIbHOM

MoHOCTBIO 20, 15 1 5 kBT. BeposTHOCTB BKIIFOUEHHOTO COCTOsIHUS noTpeduTeneii pasHa P1 = 0,6,
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P2 =0,7, P3 =0,5. OnpeneauTs BEPOSITHOCTh TOTO, YTO HArpy3Ka Ha PaclpeeIuTeIbHOM yCTPOHCTBE
cocrasuT 40 kBT.
7. (2 6anna) LiBeToBony MPemJIOKHMIN YKpacuTh KIymMOy LiBeTaMH, UCTIONB3ys 3 Buaa. CKOJNBKO
Pa3TUYHBIX BAPUAHTOB €CTh Y LIBETOBOAA, €CJIU €CTh BHIOOP U3 5 BUIOB pa3HOW paccaabl?
8. (2 6amna) CxonpkuMu criocobaMu MOKHO TIOCAUTh 4 KYCTapHUKA B OUH Psint?

JAONnoJHUTEIbHAS YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuiume xo00, 060CHOBAHUE PeUieHUs U NOJIYYEeHHbLIL OMEem.
9. (3 banna) Ha npeanpusTre MOCTYyMIIN KOMIUIeKTyromue st 10 komnbioTepoB. CKOTBKUMU

criocobaMu MOKHO pacnpeaciinTb 10 MOCTYIIHUBIIUX MATCPUHCKUX ILJIAT AJI1 9TUX KOMIIBIOTCPOB.

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBert A A B A 0,997 0.21 10 24 3 628 800
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3.12 YpaBHeHUA U HepaBeHCTBa

O6pasoBaTe/bHble pe3ynbTaThbl, NOANEXKaLlne NPoBepKe (3NeMeHTbI):
NP6 2, 1P6 3, P6 14.

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

TeopeTnyeckue BONpPoOCHI:
UTo Ha3blBaeTCs ypaBHEHUEM?
UTo 3HAUYUT pelwnTb ypaBHeHune?
YT0 TaKoe KOpeHb ypaBHeHNA?
UTo Ha3blBaeTCH HepaBeHCTBOM?
UTOo 3HAYUT pewnTbL HepaBeHCTBO?
B ueMm 3aknt0yaeTca «MeTo/ MHTEPBAIOB»?
UTO Ha3blBaeTCA peLleHne CUCTEMbl YPABHEHWIA?
YTO 3HAYUT PeLImnTb CUCTEMY YPaBHEHUI?

© N UAEWN

9. Mpn peleHnn Kakux ypaBHEHUIH N HepaBEHCTB, cneAyeT 06paTUTb BHMMaHWe Ha 06/1acTb

JONYCTUMBIX 3HAYEHWIA?
10. MepeuyncnnTe CNocobbl pelleHns YpaBHEHUIA.
11. MepeuncnnTe CNOCO6ObLI PELIEHNA CUCTEM YPaBHEHUIA.

KoHTponbHasa paboTa
O6f3aTenbHan 4acTb
Mpu pewieHnn 3agaHnii 1-4 3annWINTe NPaBU/bHbIA 0TBET U3 YeTbIPeX NPeA0>KEHHbIX:
1 (1 6ann) Kakoe 13 yncen ABAfSeTCA KOpHEM ypaBHeHUs log2(x+1) = 1
A)-1;B)2;B) 1;T)0.
2. (1 6ann) Kakune 13 ypaBHeHU NMeKOT 60/ee OJHOT0 KOpPHA?
A) x2-6x+5=0; B) 3x+2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3.(1 6ann) Onpegenute BUA ypaBHeHua ™ ~ N ~ X ~
A) nuHeitHoe; B) kBagpaTHoe; B) nppaunoHansHoe; ) payuoHanbHoe.

4. (1 6ann) OnpegennTe HaMMEHbLUEE Les10e pelweHne HepaBeHCTBa 5x2<1?
A)-3;6)0;B) 3;IN) -4.

Mpw BbINOHEHUN 3aAaHWI 5-8 3aNULLINT e X0 PeLLEHNS 1 MOyYeHHbI 0TBET.
5. (2 6anna) HaingnTe KopeHb ypaBHeHUs |x-3]=2

6. (2 6anna) Pewunte cuctemy ypaBHeHuid | 2X = 16 .

7. (2 6anna) PewnTte HepaBeHCTBO
8. (2 6anna) Pewunte ypaBHeHune (2x —3)V3x2 —5x —2=0

[onoNHUTENbHAR YacTb
Mpw BbINOMHEHWUW 3afaHnsA 9 3aNULLMTE XO4, 060CHOBaHWE peLLleHNs 1 NOMTyYeHHbI 0TBeT.

9. (3 6anna) Cuna Toka B uenu | (B amnepax) onpedensieTcs HanpsOXXeHWeM B Lenu

coOnpoTMBAEHNEM 3neKTponpubopa no 3akoHy Oma: Hr, rae U — HanpsxeHue B BonbTax, R
— COMpOTUB/EHUE 3NeKTPONpu60opa B oMax. B anekTpoceTb BKAOYEH MpeoXpaHuTeb, KOTOPLIiA
NnnaBuTCA, ecNn cuna Toka npesbiwaetr 4 A. OnpefenuTe, Kakoe MWHMManbHOE COMPOTUBEHMUE

n
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LOMKHO O6bITb Yy anekTponpubopa, NOAKMKOYAEMOro K po3eTke B 220 BOMbT,
npogonxana pa6oTtatb. OTBET BbIpa3nTe B OMax.

OTa/loHbl OTBETOB:

Howmep 1 2 3 4 5 6 7 8
3agaHuns
OTser B AB B A 1,5 (10;2) (-oc; 0] U [2; 3ynq:6

yTo0Ob

55

CeTb
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4. @®OH[ OUEHOYHbIX CPeAcTB A1 Py6eXXHOro KoHTponsa (no utoram 3.1 - 3.4)

Ob6pasoBaTe/bHble pe3ynbTaThl, Nognexkawme nposepke (3N1eMeHTbl):
AP6 1, AP6 3, APG6 4, AP6 5, AP6 6, AP6 9, AP6 11, AP6 12, AP6 14.
APy 1, APy 6, APy 7, APy 8, APy 9, APy 10, APy 11, APy 14, APy 15 APy 16, APy 17,
APy 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
NnK 3.1.
O6f3aTenbHan YacTb
Mpw pelieHnn 3agaHnin 1-4 3annwnTe NpaBubHbIA 0TBET U3 YeTbIPeX NPEA/IOXKEHHbIX.
1. (1 6ann) AaHbl Touknm A(2,0,5), B(-2,6,3). Kakne KoopanHaTbl MMeeT cepegunHa oTtpeska AB -
Toyka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ') M(0, 3,- 4).
2. (1 6ann) Mpamble AB n C[, napannensHble. Kakoe pacnonoxeHue uMmetoT npsamele AC n BA?
A) napannenbHble; B) nepneHankynsapHble; B) ckpewwmBatoTca; M) nepecekaroTcs.

3. (1 6ann) HaiguTe KOpeHb YpPaBHEHMS: n A B oTBeTe 3anuwnTe HanbonbLWi
OTpuULaTENbHbIA KOPEHb.

A)-3;b6)0;B)-2;IN) -1

4. (1 6ann) Ha pucyHKe n3o6paxeH rpaguk nponsBoaHoi GyHKumun y=Ff(x). Mpn Kakom 3Ha4YeHUmn x
(DYHKUMNA NPUHMMAET CBOE Hanbonbluee 3Ha4YeHMe Ha oTpeske [-4; -2] ?

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

Mpw BbINOHEHUW 3aAaHWI 5-8 3aNULLINT e X0 peLleHNst 1 NOyYeHHbI 0TBET.

5. (2 6anna) BepxHue KOHUbl ABYX BEPTUKANbHO CTOAWMX CTONOOB, YAaNEHHbIX Ha pacCcTosHue 4
M, COefMHeHbl nepeknaguHoli. BbicoTa ofgHoro ctonba 10 M, a fgpyroro 7 M. Haigute pnuHy
nepexknaguHbl.

6. (2 6anna) OaHbl veTbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) [oKaxunuTe, 4TO OTPE3KMK
AB 1 C[ nepneHAUKYNAPHbI.

7. (2 6anna) [MAsurascb co ckopocTbto U = 3 m/c, TpakTop TawuT caHu c cunoin F=40 kH,
HanpaB/IeHHON Mof OCTPbLIM YIrIOM oc K FOPU3OHTY. MOLWHOCTb, pa3BuBaeMas TPakTOPOM, BblUYUCAAeTCA

no ¢opmyne N = F B COS (. Haiignte, npu kakom yrne CE(B rpagycax) 3Ta MOLLHOCTb 6yaeT paBHa 60
KH ™M

KBT (KBT — 3T0 c )

8. (2 6anna) MartepuanbHas Touyka ABMXXETCA NPAMONMHEAHO NO 3aKOHY X(t)=t2-13t+23 (rge x —
paccTosiHMe OT TOYKM OTcyeTa B MeTpax, I— BpemMa B ceKyH[aX, U3MepeHHOe C Hayana ABuxeHus). B
Kakoii MOMEHT BpeMeHM (B CEKYHAaxX) ee CKOpOCTb Oblfa paBHa 3 mM/c?

JononHuTenbHada 4yacTtb
Mpw BbINO/HEHWUN 3afaHNS 9 3anNULINTE X0, 060CHOBAHWE PELLEHNSA W NOJTyYeHHbI OTBET.
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9. (3 Gamna) BeIMOMHUTH TEpPEeBOA 3HAYECHUN H3MEPEHHOW BEJIMYUHBI, HCIOJB3Ysl CTEMEHb C
ocHoBaHueM 10

0,68 250 |2 550 n® | 100 | 0,3 3300 150
HO Hd MKD Hd MKD® | nd ITo
T7MKD | 701D | ?7HD | 7 MKkD | 710D | 7HD | 2 MxD | 7'
ITAJOHBI OTBETOB:
Homep 1 2 3 4 5 7
3aAAHHAA
OTtBer A T T b 5 60
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5. ®oHa oueHOYHBIX CPEACTB s MPOMEKYTOYHOM ATTECTAUHM (IK3IAMEH)

Ha BbimonHeHWe MHCBMEHHOH JK3aMEHALMOHHOW paboThl 1O Marematuke jpaercs 4
acTpOHOMHYECKHX daca (240 MUHYT).

DKk3aMeHaIMoHHass paboTa COCTOUT UX 2-X YacTel: 00s3aTeIbHOM U TOMOJHUTEILHOM.

Obs3arenpHast HaCTh COAEPIKUT 3aAaHU MUHUMAJIBHOTO O0S13aTEIBHOTO YPOBHSI, JONOJIHHUTEIbHAS
4acTh — 00JIee CIOKHBIC 3aaHMUS.

IIpu BBIONHEHUH 33aHUN 00sA3aTENbHON YacTH TPeOyeTcsl MPEeNCTaBUTh XOA PELICHHs U YKa3aTh
MOJIYYeHHBbIH OTBET. 3a TMpaBUJIbHOE BBIMOJHEHHE JOO0Or0 3amaHusl #3 O0s3aTeNPHOH YacTH
oOyuaromuiicss mnojy4aere oauH Oamn. Ilpu BBIONHEHWUH 3amaHUsl W3 JOMOJIHUTENBHONW YacTH
HeoOXOomMMO TOAPOOHO OMHCAaTh XOI pEIleHWs] W AaTh OTBET. lIpaBUibHOE BBIMOJHEHUE 3alaHH
JOTIOJIHUTENbHON YacTH OLleHuBaeTcs 3 Oayutamu win 1-2 6amiaMu 3a YaCTUYHOE pellieHue.

baniel, nony4yeHHbIe 32 BCE BHINOIHEHHbIE 3a1aHNsA, CYMMUPYIOTCSL.

HIkana nepeeoda 0a17106 6 OMMEMKU NO NAMUDOATBHOIL cUCeMe

Ommemka Yucao 6annoe,
Heobxo0uMmoe 0/ nOJIYYeHUsL OMMEMmKU

«3» (y008.) 6-9

10-14
«4» (xopouio) (He Menee 0OOHO20 3a0aHUs
13 OONOJIHUMENbHOM Yacmit)

oonee 14
«3» (omauyno) (He menee 08yX 3A0AHUil
13 OONOJIHUMENbHOM Yacmit)

Obpa3zosamenvHbie pe3yiibmamsl, noodjiedcauiiue npogepre (1eMenmol):

JIP6 1, [IP6 2, JTP6 3, JIPG 4, [IP6 5, JIP6 6, JIPG 7, IP6 8, JIPG 9, JIP6 10, JIPG 11, JIPG 12, JIP6
13, JIPG 14.

APy 1, Py 2, 1Py 3, [IPy 4, Py 5, IPy 6, Py 7, Py 8, [IPy 9, Py 10, 1Py 11, IPy 12, JIPy
13, JIPy 14, JIPy 15, JIPy 16, IPy 17, JIPy 18, JIPy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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JK3aMeHauMOoHHbIe 3aaHnA Mo MaTeMaTnKe
O6f3aTenbHan yacTb
Mpwn BbINONHEHUN 3afjaHnii 1-12 3aNMWNTe XOA4 PELIEHNS U MONYYEHHbIA OTBET.
L (1 6ann) Boluncnute: 2sin(n/6)+2cos(n/3)
2. (1 6an1) Ha puCyHKe XUPHbIMK TOYKaMu
NnoKa3aHO CYTOYHOE KO/IMYeCTBO OCAaJKOB, BbiMNajaBLnX B
dnucTte ¢ 7 no 18 pekabps 2001 roga. Mo ropusoHTanm
yKasblBalTCA  yucna Mecaua, No  BepTukanu —
KO/MYECTBO OCafKOB, BbiMaBWMWX B COOTBETCTBYHOLLUIA
feHb, B MunaumMeTpax. And HarnggHOCTU XUPHbIE TOUKU
Ha PWUCYHKe COefWHeHbl nuHueil. Onpegennte no
PUCYHKY, CKO/MbKO fHel BbiNagano 6onee 2 MUANUMETPOB
0CafKoB?
3. (1 6ann) Mo6unbHbIil TenedoH ctomn 16000 py6neil. Yepe3 HEKOTOPOe BPeMS LieHY Ha 3Ty MOfeNb
cHuM3nnu ao 15200 py6neit. Ha CKONbKO NPOLEHTOB 6GblNa CHMXEHA LeHa?
4. (1 6ann) Ha Tapenke 16 NMpPOXKOB: 7 C pbl6Oli, 5 ¢ BapeHbeM 1 4 ¢ BUWIHeN. KO nsa Hayrag Bbi6upaeT
OAWH NUPOXOK. HaliiuTe BepOSTHOCTb TOr0, YTO OH OKAXETCH C BULLIHEN.

5, (1 Gann)

6. (1 6ann) HaiiguTe KopeHb ypaBHeEHNA \7-bx-7.

7. (1 6ann) PewnTe HepaBeHCTBO 2X 5> 64. B 0TBeT 3aNULWIMTe HaMMeHbLIEe NOMOXNTENbHOE
yucho.

8. (1 6ann) HailanTe KopeHb ypaBHEHMUS

9. (1 6ann) 4—x4- 6X2+ 7x -1

10. (1 6ann)

BbicoTa uBeTHMKa 35 cm, gnameTp ocHoBaHus 20 cm. CKOMbKO 3eM/IN HEOBXOAMMO MPUBECTMU, UYTOOLI
LBETHUK Obl/1 3aM0/IHEH MOHOCTLIO. B O0TBET 3anuWmnTe Yncno, geneHHoe Ha XK
11. (1 6ann) HaingnTe nnouagb Urypbl, N306paKeHHOW Ha PUCYHKE

12. (1 6ann) Teno pBuXeTcsa no 3akoHy S(t)=3t +5t (M) Haligute ckopocTb Tena 4yepes 1c

nocne Havyana ABMKEHUS.
JononHuTenbHas vacTb

Mpwy BbINONHEHMM 3afaHnA 13-16 3annIMTe X0 peLleHnss U NONyYeHHbIA 0TBeT

13. (3 6anna) Beluncnute nnowagb Aetanu, NepUMeTP KOTOPOIA OrpaHNUYUBAOT NUHUN Y=X2-2X-2 W
y=-x2+2. BbinonHute yeptexk. OTBET fJailiTe B KBaApaTHbIX MeTpax.

14. (3 6anna) PewwnTte ypaBHeHMe sin“x - 2sinx=0. B OTBeT 3anuWMWTE KOIMYECTBO peUJeHl/n?l;’,c
npuHagnexauwnx npoMmexyTky [0; 41r.]
15. (3 6anna) Halgnte 06beM MHOFOrpaHHMKA, U306PAXKEHHOTO Ha PUCYHKe (BCe 4BYTrpaHHbIe Yr/bl
npsimMble).
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16. (3 6an1na) B uenu aneKTPUYecKoro TOKa 3MeKTPUYECKUI 3apsifi MEHSIETCS C TeYEHUEM BPEMEHM MO
3aKOHY q = g (t). Cuna Toka | ecTb NnponsBogHas 3apaga q no spemeHu | = q '(t). BoluncnnTb cuny Toka B
MOMEHT BpeMeHn t=5¢c, ecnm g = sin (2 t-10)

OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
3aflaHns
OTBET 2 3 5 025 6 -7 1 -10 7 35000 15 11 9 5 6 2
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