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

JAucuunianaapubie (npeaMeTHbIe) Pe3VJIbTATLI OTPAKAIOT

JIP61: Brnanennme MeTOZaMHM JOKa3aTeNbCTB, QJITOPHUTMaMH pEIICHUS 3a7ad, yMEHHe
(bOopMyIHpPOBATh OIpPENENeHUs, aKCUOMBI W TEOPEMBl, NMPUMEHATh WX, MPOBOIUTH OKa3aTeJIbHbBIC
paccy»kIeHUsl B X0/l PeLIeHHs 3a/1ad;

JIP62: YMeHHe onepupoBaTh MOHITHSIMU. CTENIEHb YUCIA, JOrapu(M 4ucia;, YMEHHE BbITOJIHATh
BBIYUCIICHHIE 3HAUYEHUI 1 peoOpa3oBaHMsI BBRIPAKEHHUH CO CTENEHAMH U JiorapudMamMu, mpeodpasoBaHust
IpOOHO-PAIMOHABHBIX BBIPAKEHUIA,

JIP63: YMeHue onepupoBaTh MOHITHAMHU. PALMOHAIBHBIC, UPPALUOHAIBHBIE, MMOKA3aTENbHbBIE,
CTETIEHHbIE, IOTapu(pMUUECKHE, TPUTOHOMETPHUECKHE YPABHEHHS U HEPABEHCTBA, MX CHCTEMBI,

JIP64: YMeHue onepupoBaTh MOHATHAMU. (YHKIHS, HempepbiBHAs (YHKIMS, MNPOU3BOAHAS,
nepBooOpasHasi, ONMpeneNeHHbIH HHTErpal, YMEHHEe HAaXOAWTh MPOM3BOIAHBIE SJIEMEHTAPHBIX (PYHKIUH,
UCTIONB3YS CIIPABOYHBIE MAaTEPUAJbl, HCCIEAOBATh B NMPOCTEHIINX CIydasx (PyHKIUU HA MOHOTOHHOCTb,
HAXONWUTh HAWOONbIINE W HAUMEHbLINE 3HaueHWs (QYHKUUH, CTPOUTb rpadUKd MHOTOUWIEHOB C
HCIIOJIb30BAHHEM allllapaTta MaTeMaTH4YeCKOro aHaln3a; MPUMEHSATh NMPOU3BOJHYIO NPU pELIeHUH 3aaad
Ha JIBIKEHHE, PelIaTh MPAKTUKO-OPHEHTHPOBAHHBIC 33J]a4l Ha HAaWOONbIINE U HAUMEHbIINE 3HAYCHUS,
Ha HaxO)KJIeHUE MyTH, CKOPOCTU U YCKOPEHUS,

JIPGS: YMeHue omepupoBaTh MOHATHIMH. PalMOHANbHAS (PYHKLMS, TMOKa3aTeNbHas (PyHKIHS,
cTeneHHast pyHKUUs, JorapudpmMudeckas QyHKIHS, TPUTOHOMeTpHUeckue QpyHKIuH, odpaTHble GpyHKINY,
yMEHHE CTPOUTH IpadUKH W3YYEHHBIX (PYHKLUUH, UCIOJB30BATh TPaWKM MpHU MU3YYEHHH MPOLECCOB U
3aBHUCHMOCTEH, MpPH PELIeHUH 3a/7ad W3 APYTHUX Y4YeOHBIX MPEIMETOB W 3a7ad M3 PEealbHOW JKU3HH,
BbIpa’kaThb (pOpMyJIaMHU 3aBUCIMOCTH MEXKIY BEITMYHUHAMU,

JIP66: YMmeHne pemaTh TEKCTOBbIE 3a7a4l Pa3HBIX THIIOB (B TOM YHCJIE€ HA MPOLIEHTHI, JOJIH U
YacTH, Ha ABIDKEHHE, padoTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3aAa4dl M3 OOJACTU YNpaBJICHUS
JUYHBIMH M CEMEHHBIMU (DUHAHCAMM), COCTABJISITh BBIPAKEHUS], YPABHEHUsI, HEPABEHCTBA U MX CHUCTEMBI
IO YCJIOBHIO 3aJ1a4H, UCCIEOBATh MOJYYEHHOE PELICHHE U OLICHNBATD MPaBIONOA00HOCTh PE3yIIbTATOB,

JIP67: YMeHHne omepupoBaTh NMOHATUSIMH. CpeaHee apuMeTHUecKoe, MenuaHa, HauOoJbliee U
HAVIMEHbLIEEe 3HAYSHHs, pa3Max, AMCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOTO HaOOpa;, yMeHHe
U3BJIEKaTh, HHTEPIIPETUPOBATh HH(POPMALIUIO, MIPEACTABICHHYIO B TaOJIUIIAX, HA IUarpamMax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLECCOB U SBJIECHHUI, NMPEACTaBISITh MHOOPMALMIO C ITOMOIIBIO
TaOJUI U JUarpaMM; UCCIIEAOBATh CTATUCTHUECKUE JAHHBIE, B TOM YHUCIE C IPUMEHEHHEM rpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPECTB,

JIP68: YMeHne onepupoBaTh MOHATHIMHE: CIyYaliHBIN OMBIT U CiIy4ailHOE COOBITHE, BEPOSITHOCTD
CIlydyalfHOro COOBITHS; YMEHHUE BBIYHCISTH BEPOSITHOCTH C HCIOJB30BAHHUEM TpPaQUUEcCKUX METOJOB;
NPUMEHSTh (POPMYJIBI CIOKEHHSI M YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYJIIBI IPU
pelleHNH 3a/1a4;, OLIEHUBATb BEPOATHOCTH pPEANbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEIMYMHAMH, YMEHHE NPHUBOIUTH IMPHUMEPHI MPOSBICHUS 3aKOHA OONBIIMX YHCEN B MPUPOAHBIX H
00IIeCTBEHHBIX SIBJICHUSX

JAP69: VYmeHue omnepupoBaTb NOHATHSAMH. TOUYKA, NpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
IBYTPaHHBIA yroJ, CKpEeLIMBAIOIIMECs MpsIMble, MapajlIeIbHOCTb U MEePHEHAMKYJSIPHOCTb NPSMBIX U
IUIOCKOCTEH, YroJl MeXAY NPAMbBIMH, YTOJ MEXIY NPsIMONW M IJIOCKOCTBIO, YIOJ MEXAY IIOCKOCTSMH,
paccTosiHue OT TOYKH A0 IJIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBbIMH, PaCCTOSTHUE MEXIY MIOCKOCTSIMU;
YMEHHE HCIONB30BaTh NMPH PELICHWH 3a71ad HU3Y4YeHHbIe (aKTbl M TEOPEMbl IUIAHUMETPUU, yYMEHHE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOIIETO MHPA,



JIP610: VmMeHue omnepupoBaTh IOHSITUSMH. MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA, KyO,
napaJjuiesienure]], Mpu3Ma, nupaMuaa, Gpurypa u nmoBepxHOCTh BPAIIECHUs, LWIMHAP, KOHYC, map, cdepa,
cedeHHst (QUTYypbl BpaIEHHs, IUIOCKOCTh, Kacaromasics cQepbl, LUINHApPA, KOHyCa, IUIOMAAb
MOBEPXHOCTH MHPAMHIbI, TPU3MBI, KOHYCa, LIIIINHAPA, TUIOMAAb chepbl, 00beM Kyba, IpsSMOYTOJIbHOTO
napajuiesienurnea, THPaMHUIbL, TPU3MBI, IMJIUHIPA, KOHYCA, apa; YMeHHe n300pakaTb MHOTOTPAaHHHUKH
Y MMOBEPXHOCTH BPALIEHUs, UX CEYEHUs OT PYKH, C TOMOLIBK) YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB, yMEHHE pacClO3HaBaTb CHUMMETPHUIO B TMPOCTPAHCTBE, YMEHME paclO3HaBaTh IPABUIIbHBIC
MHOIOTpaHHUKH;

JIP611: YMeHue omepupoBaTh MOHSITHAMU. IBIKEHHE B INPOCTPAHCTBE, MONOOHBIE (PUTYpHI B
NPOCTPAHCTBE; HMCIIOJB30BaTh OTHOLICHUE IUIOIIAAEeH MOBEPXHOCTEH M 00BeMOB MOAOOHBIX (UTYpP TPHU
peLIeHny 3a1ad4,

JIP612: VYMeHHe BBMHCISATL TeOMETPHYECKHWE BEJIUYMHBI (IJIMHA, YTOJ, IUIOHIanb, OOBeM,
IUIOIIAb IOBEPXHOCTH), UCTIONB3Ys U3yUEHHBIE (POPMYIIBI U METOMBL,

JIP613: YMeHue omnepupoBaTh NMOHATUSMH. NPSMOYTOJIbHAS CUCTEMa KOOPAHMHAT, KOOPIWHATHI
TOYKH, BEKTOpP, KOOPAMHATBI BEKTOpPA, CKAIAPHOE MPOU3BEACHME, YIrOJd MEXIy BEKTOpaMH, CyMma
BEKTOPOB, NMPOM3BENEHHE BEKTOpPA HA YHCIO;, HAXOOUTHh C MOMOINBI0 M3YYEHHBIX (POPMYJI KOOPAHMHATHI
CepeaNHBI OTPE3Ka, PACCTOSTHUE MEXY ABYMsI TOUKAMY,

JIP614: YmeHue BbIOMpPATh MOAXOASINNN N3yUE€HHBIH METOJ U PELICHUS 3a1a4M, PAacIiO3HABATh
MareMaTHueckue (akTbl U MATeMaTHYECKUE MOJIENM B MPUPOAHBIX M OOINECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE, yMEHHE MPUBOAUTL IPUMEPBl MATEMATHUYECKUX OTKPBITUA POCCUHCKOW M MHPOBOH
MaTE€MaTHYECKON HAyKH.

JAPyl: VYwmeHue onepupoBaTb MNOHATUAMU. OINpPEACTICHUE, aKCUOMa, TeopeMa, CJEACTBUE,
CBOWCTBO, MPHU3HAK, TOKA3aTEIbCTBO, PABHOCHIIBbHBIC (POPMYIHPOBKH, YMeHUE (popMynTupoBaTh 0OpaTHOE
U MPOTUBONOJOXKHOE YTBEPXKICHHE, NPUBOAUTL MPUMEPBl U KOHTPIPUMEPBI, HUCIOJIB30BATh METON
MaTE€MaTUYeCKOW MHAYKLUHW, MPOBOAUTL JOKA3aTEIbHbIE PACCYKAEHUS NPU PEIICHUH 3a/1a4, OLICHUBATh
JIOTHYECKYIO MPABWIBHOCTL PACCY KIEHUMN,

JAPy2: VYmenue onepupoBaTb MOHATUSIMHU. MHOXKECTBO, ITOAMHOXKECTBO, ONEpPALUU HaJ
MHOXXECTBAMHU, YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmnapar Ajil ONMCAHUS pPeajibHBIX
NPOILIECCOB | SIBJICHUH, U IIPU PELICHUHU 33/1a4, B TOM YHCJIE€ U3 APYTUX Y4eOHBIX MPEIMETOB;

JAPy3: VYmenue omnepupoBaTh NOHATHSAMH: rpad, CBs3HBIN rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH, YMEHHE 3a7aBaTh U OIUCHIBATH Ipad)bl Pa3IMYHBIMU CIIOCOOAMH, UCIIONB30BaTh rpadbl MpH
pelleHny 3a1ad4,

JPy4: VYwmenne cBOOONHO ONEPHPOBATH TMOHATUSAMH. COYETaHWE, TNEPEeCTAHOBKA, YHCIIO
COYETAHUH, YUCIIO TEepPecTaHOBOK; OMHOM HBIOTOHA, yMeHHe NPUMEHSATh KOMOWHATOpPHbIE (DAKTBI H
pacCy KIeHHUs I PEeLICHUS 3a1aY,

JAPyS: YMeHue onepupoBaTh MNOHATUSAMH. HATypaJIbHOE YHCIO, LEJO0E€ 4YHUCJIO, OCTAaTOK IO
MOAYJK), PALUOHAIBHOE YHCJIO, HPPALUOHAIBHOE YHCJIO, MHOXKECTBA HATypPaJIbHBIX, LEJBbIX,
palMOHANBHBIX, NEUCTBUTENBHBIX YUCE, YMEHHE HCIOJb30BaThb NMPU3HAKUA AENMMOCTH, HAUMEHBIINN
o0mmii KenuTeNh 1 HAUMEHbLIee o0IIee KpaTHoe, anroput™ EBkinaa npu pemeHnn 3a1ad; 3HaKOMCTBO C
Pa3INYHBIMU NO3ULMOHHBIMA CUCTEMAaMU CUUCIICHUS,

JIPy6: YmMmenne cBOOOAHO OMEPUPOBATH TOHSATHUSIMU. CTENEHb C IIEJIbIM IOKa3aTejeM, KOPEHb
HAaTypaJbHOM CTENEHH, CTENEeHb C PALUOHAIBHBIM IIOKa3aTeNneM, CTENeHb C JEeHCTBUTENbHBIM
(BeleCTBEHHBIM) TIOKa3aTeNeM, JIorapuM YnCiIa, CHHYC, KOCHHYC U TAHT'€HC NIPOM3BOJBHOTO YNCIA,

JAPy7: VYwMeHue omnepupoBaTh IOHITHUSMH. TOXIECTBO, TOXKIECTBEHHOE Ipeodpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUI, HEPABCHCTB
U CHCTEM, palHOHAJbHBbIE, HPPALUOHANbHBIC, IIOKAa3aTelbHbIC, CTENEHHbIE, JorapupMUIecKue,

TPUTOHOMETPUICCKUE YPABHCHUA, HCPABCHCTBA U CUCTEMbI, YMEHUEC PCIIATh YPAaBHCHHS, HCPABEHCTBA U
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CHUCTEMBI C MOMOUIBIO PAa3JIMYHBIX [IPUEMOB; pellaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
NIPUMEHSITh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJI peIleHHs MaTeMaTH4ecKUX 3ajad U 3a1ad U3
Pa3NUYHBIX 00JIAaCTEH HAYKH U PEaIbHOM KU3HH;

JIPy8: Vmenue cBOOONHO omepupoBaTh MHOHATHAMH: Tpaduk (yHKIMM, obpaTtHas (QyHKLUS,
KOMIO3ULMsT (DYHKUHHA, JUHeHHas (QyHKIus, KBagpaTudHas (PyHKIUs, cTerneHHas (YHKIHUS C LeIbIM
mokasarejeM, TpPUTOHOMeTpudyeckne  (QyHKIMM, OOpaTHblE  TPUTOHOMETpHUECKHe  (PyHKUUH,
nokaszareinpHast M Jorapudmuueckas (QyHKIUM, yMEHHE CTPOUTb rpaduku (PYHKUUN, BBITOJIHSITH
npeoOpa3oBanus rpa@uKOB PYHKINT;

YMEHHUE HCMOJNb30BaTh Tpapuku (PYHKUMHA AN U3YUEHHs] MPOLIECCOB U 3aBHCUMOCTEH TNpHU
pelleHnH 3amad U3 JPYruX Y4eOHBIX NPEAMETOB M W3 PEealbHOW JKU3HH, BBIpaKaTh (opmynamu
3aBUCUMOCTH MEX]ly BEIMUNHAMY,

yMeHHe CBOOOIHO OINEPHPOBATH IMOHATHUSMHU. YETHOCTb (PYHKLHUH, MEPHOAMYHOCTH (YHKIIHH,
OrpaHUYEHHOCTDh (PYHKIIMHU, MOHOTOHHOCTh (PYHKLIUH, SKCTPEMyM (PyHKIMH, HANOOJbIIEe 1 HANMEHbIIEE
3HaueHHs PYHKIUHN HA IPOMEXKYTKE, YMEHHE IPOBOIUTH UCCIECAOBAHUE (DYHKIIHM;

yYMEHHE HCIOJB30BaTh CBOWCTBA M rpaguku (yHKIHMHA A pelIeHHus] YPaBHEHUN, HEPABEHCTB U
3aay ¢ mapaMmeTrpamu;, H300paskaTh Ha KOOPAWHATHOH IJIOCKOCTH MHOXKECTBA PEIICHHI ypaBHEHUH,
HEPaBEHCTB U UX CHUCTEM,

JAPy9: Ymenune cBOOOIHO OMEpUPOBATH MOHITUSMHU. TOCIEIOBATENBHOCTb, apupMeTHUeCKast
Nporpeccusi, reoMeTpudeckasi Mporpeccusi, OeCKOHeYHO yObIBaroIasi reoOMEeTpUYecKasi MPOrpeccus,
YMEHHE 331aBaTh MOCIEOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (POPMYIT,

JAPy10: VMeHue omnepupoBaTh MOHSATHSIMH. HENPEPBIBHOCTb (PYHKLWH, ACUMNOTOTHI Tpaduka
¢byHKIMH, TepBas W BTOpas NPOM3BOAHAS (YHKLHMM, TE€OMETPUYECKHH U (U3NYECKHHA CMBICIT
NPOM3BOHOM, NepBOOOpa3Has, ONpPENeNeHHBbIH WHTErpaj;, YMEHHE HaXOAWThb AaCUMITOTHI TIpaduxa
(YHKIMU; YMEHNE BBIMUCIATD MPON3BOJHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3ULIUH (PYHKLIUH,
HAXOJIUTh YPaBHEHHUE KacaTeNIbHON K rpaduKy (yHKIHH,

YMEHHE HCIOJb30BAaTh IPOWU3BOAHYIO ISl HUCCIENOBaHMA (PYHKUMH, IJIs1 HAXOXKACHUS
HAMJTYYIIero peleHns B MPUKIAJHBIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKHX U (PU3NYECKHX 3a7a4ax,
IUTSL ONPEAETICHNUsI CKOPOCTH U YCKOPEHUST; HAXOAUTD TUIOIAAN U 00BeMBI (PUTYP C TOMOIIBIO UHTETPaa;
NPUBOANTH MPUMEPBI MATEMATHIECKOTO MOJIEITUPOBAHUS C MOMOIIBI0 A depeHnnaIbHbIX YpaBHEHUH,

JAPyll: YmeHue onepupoBaTh MOHATUAMH. KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIIJIEKCHBIE
Yrciia, MOJYJIb U apTyMEHT KOMIUIEKCHOTO YHcia, (opMa 3aucy KOMILIEKCHBIX YHCeN (TeOMeTpHYIEecKasi,
TPUTOHOMETpPHUYECKass © anredpanyeckasl), yMeTb NPOHM3BOAUTH apuMeTHUecKue NeHCTBHA C
KOMIUIEKCHBIMU YHMCJIaMU;, IPUBOAUTH IPUMEPHI HCIIOJIb30BaHUsI KOMITJIEKCHBIX YHCET;

JIPy12: VYmenue cBOOOOHO OMEPUPOBATH MOHSATHSIMHU. CpenHee apupMETHYEeCKoe, MeauaHa,
HanOoublllee W HaMMEHbIIEe 3HAYCHUS, pasMax, AHMCIEPCUs], CTAHAAPTHOE OTKJIOHEHHE I OMHCAHUS
YHUCJIOBBIX JAHHBIX; YMEHHE HCCIIE[0BaTh CTAaTUCTHYECKHE AaHHbIE, B TOM 4YHCIE€ C INPUMEHEHHEM
rpapuuecKuX METOJOB U 3JIEKTPOHHBIX CPEACTB; rpadUIeCKu UCCIEAOBATh COBMECTHBIC HAOIIONECHUS C
MOMOILBIO AUArPaMM PacCEUBAHUs U JINHEHHON PEerpeccuy,

JAPy13: YMeHHe HaXOOWTb BEPOATHOCTH COOBITHI C HCIOJNB30BAHHEM TIPaQHUECKHX METOJOB;
NPUMEHSTh Ul PEUIeHUs 3aaad (pOpMyJIbl CIOKEHUS M YMHOXKEHHsI BEPOSTHOCTEH, (HOpMyJy MOJTHOH
BeposTHOCTH, (popmyny bepuymnu, xomOuHaTopHble (akThl U (OPMYJIBL, OLEHUBATH BEPOSTHOCTH
peambHBIX COOBITHH, YMEHHE ONEepUpPOBaTh IOHATHAMU. CiydaiiHas BEJNMYWHA, paclpeneieHne
BEPOATHOCTEH, MaTeMaTU4eckoe O)KHJaHue, JUCIepPCHs U CTaHJapTHOE OTKJIOHEHHE ClydaliHOU
BEIMYNHBL, (PYHKIUH PACTpPEIeNeHHs] U IUIOTHOCTH PAaBHOMEPHOTO, IMOKAa3aTeNbHOTO U HOPMAaJbHOTO
pacrnpesneneHuii; yMEHHE MHCIIONb30BaTh CBOMCTBA WM3YUEHHBIX pacHpefeNeHuil A pelleHus 3aiad;
3HAKOMCTBO C TIOHSATHSIMH. 3aKOH OONBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIIENOBAHUM, yMEHHE
NPUBOAUTD PUMEPHI IPOSIBIICHUS 3aKOHA OONBIINX YUCEI B MPUPOIHBIX 1 OOLIECTBEHHBIX SIBICHHSAX,



JPy14: YMeHue cBOOOTHO ONEPUPOBATH MOHITHSIMH. TOYKA, MPsMasi, TUIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIyY, IJIOCKUH Yyrof, ABYTPaHHbIN IO, TPEXTPAHHbBIN YroJl, NepeceKaroluecs, napayiebHble U
CKpEILIUBAIOIIMNECS] MpPsMblE, MApPAJUICIbHOCTh W MEPHNEHAUKYJSPHOCTh MNPSMBIX U IUIOCKOCTEH, yrou
MEXAY NPSIMBIMH, YIrOJd MEXAY NPsIMOM U IUIOCKOCTBIO, Yrol MeXAy IUIOCKOCTAMM, yMEHUe
UCIIONB30BaTh TPU PEILICHUH 3a/1a4 M3Y4YeHHBbIe (PaKThl U TEOPEMBI IJIAHUMETPUH, YMEHHE OLICHUBAThH
pasMepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE, YMEHHE ONEPUPOBATH MOHATHSIMH. MHOTOIPAHHUK, CEYECHHE
MHOTOTPaHHHKA, MPABUJIbHBIII MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTb BpAIICHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUSHHSI KOHYCa M LIWJIMHAPA, MapajuIeIbHbIE OCH
WA OCHOBAHHIO, CEYCHHE IIapa, TUIOCKOCTh, Kacaromascs ceppl, MUINHAPA, KOHYCa, YMEHHUE CTPOUTH
CeueHNe MHOTOTPaHHUKa, H300paXkaTb MHOTOTPAHHUKH, (PUTypBl U IOBEPXHOCTH BPALICHUS, UX CEYCHUS,
B TOM YHCJI€ C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB;, YMEHUE MPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (PUryp,
CaMOCTOSITENIbHO (hOPMYJIHPOBATEH ONPEAEICHHUS H3y4aeMbIX (UTYD, BBIIBHTaTh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETPpUYecKuX (Guryp, OOOCHOBBIBATH WJIM ONPOBEPIaTh HX, YMEHHE MPOBOIUTH
kjaccupukaunio (QUIyp MO Pa3JUYHbIM TPH3HAKAM, BBINONHATH HEOOXOIHUMBIE IOMOJHHUTEIbHBIE
MOCTPOEHUS,

JAPyl15: Ymenue cBOOOAHO OMNMEpUPOBATH MOHITHAMH: IUIOIAAb (GUTYpPBbL, 00BEM (QUTYPBIL,
BEJINYMHA YIJI4, PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPAMBIMU, PACCTOSTHUE MEXAY
TUTOCKOCTSIMH, TUIOIIAAb c(pepsl, MIomaab MOBEPXHOCTH MUPAMUIBI, IPU3MBIL, KOHYCa, LIWIHHAPA, 00BeM
Ky0a, MpPsIMOYTOJIBHOTO Mapajulelenunena, MUPaMUbl, MPU3MbIL, OUIMHApPA, KOHyCa, INapa; yMEHHe
HAXOJIUTh OTHOLIEHHE 00beMOB MOJOOHBIX QUTYD;

JAPy16: Ymenue cBOOONHO ONEpUPOBATH MMOHATHUSMH. IBH)KCHHE, MapajUIeNbHbIA MEepeHoC,
CUMMETpPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, npeodpaszoBaHue nonodusi, monodHble Gurypsr,
yYMEHHE Pacro3HaBaTh PaBHbIE U MOAOOHBIE (PUTYPHI, B TOM YUCIIE B MPUPOJE, UCKYCCTBE, apXUTEKTYE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOLICHUS, HAXOIWUTh T'€OMETPHUYECKHE BEIMYUHBI (IITHHA,
yTOJI, IJIOWIa/lb, 00BbEM) MPU PEIIEHUH 3a7a4 U3 APYTUX YIEOHBIX MPEIMETOB U U3 PEaNbHON KHU3HH,

JAPy17: Ymenue cBOOOIHO ONEPUPOBATh MOHATHSIMH. TNPSIMOYTOJibHAas CHCTEMa KOOPIMHAT,
BEKTOp, KOOPAUHATHI TOYKH, KOOPAMHATBI BEKTOPA, CYMMa BEKTOPOB, NPOU3BEICHUE BEKTOPA HA YHUCIIO,
pas3NoKeHHEe BEKTOpa MO 0asucCy, CKaIsIpHOE NMPOU3BEINCHHE, BEKTOPHOE IMPOU3BEICHHE, YTOJl MEXAY
BEKTOPAMH, YMEHHE MCIOJIb30BATb BEKTOPHBIA U KOOPAMHATHBIA METOA IJIsl PELIEHUS F€OMETPUUYECKHUX
3ama4 M 3amad  Opyrux  yueOHbIX TNPEIMEeTOB; OINEPUPOBaTh MOHATHUSAMH: MaTtpuua 2x2 u 3x3,
ONpeaenuTeNb MaTPULIbL, TEOMETPUIECKUNA CMBICI ONPEAETIUTE,

JAPyl18: VYmeHue momaenupoBaTb peajbHble CHUTyalMd HA SA3bIKE MAaTEMATUKU, COCTABISAThb
BBIPAXKCHUS], YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI 110 YCJIOBHUIO 33Ja4H, UCCIEAOBATh NMOCTPOCHHbIE
MOJIENIN C WCIOJIB30BAHUEM ammapara ajareOpbl, MHTEPIIPETUPOBATh MONYyUYEHHBIH Pe3yJbTaT, CTPOUTH
MaTE€MaTUYECKUEe MOMENH C MOMOIIBI0 FEOMETPUYECKUX MOHSATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
MPaKTUYECKUE 3aAa4d, COCTABJISATb BEPOATHOCTHYK) MOAENb W HHTEPHPETHPOBATh IOJYyYECHHBIN
pe3yibpTaT, pelaTbh IPUKIAAHbIE 3a0a4d CPEACTBAMM MAaTEMAaTHYECKOrO AaHajiu3a, B TOM 4YHUCIE
COLMAbHO-YKOHOMHUYECKOTO U (PU3UUECKOTO XapakTepa,

JIPy19: Ymenue BbIOMpaTh MOAXOMSINNNA METOM IJIsl PEIISHUS 3a/a4yu, MOHNMaHUe 3HAYUMOCTH
MaTeMaTHK{ B U3yYEHHH NMPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB W SIBJCHUH, YMEHHE PAaCIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTeMAaTUKM B HCKYCCTBE, YMEHHE MPUBOAUTL MNPUMEPbl MAaTEMaTHYECKHX
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, aHAIHM3a U MHTEPIPETaluu HHPOpPMaLIUH,
U MH(QOPMALIMOHHBIE TEXHOJIOTHHU /JIS1 BBIMOJHEHMS 3a7a4 PO(EeCCHOHANBHON eI TETbHOCTH



OK 03. IlnanupoBaTb W peajH30BbIBATH COOCTBEHHOE NPO(PECCHOHANBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHIMATEIBCKYIO AEATEIBHOCTD B MPOPECCHOHAIBHON cepe, UCTIONb30BaTh 3HAHHS 110
(bMHAHCOBOM rPAMOTHOCTH B PAa3JINYHBIX KU3HEHHBIX CUTYALHSIX

OK 04. 3¢ddexTBHO B3aUMOEHCTBOBATh U PadOTaTh B KOJUIGKTHBE U KOMaH/Ie

OK 05. OcymecTBisATh YCTHYIO U NHUCBMEHHYI0 KOMMYHHUKAI[MIO Ha TOCYIApPCTBEHHOM 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

Ilpogpeccuonanvnsvie Komnemenyuu no npoeccuu 23.02.07 Texuuueckoe obciyscusanue u
PEMORM A6MOMPARCROPMIHBIX CPEOCE.

IIK 2.1. IlnaHupoBaTh U OPTaHU3OBBIBATH MAaTEPUAIBHO-TEXHHYECKOE odecreueHne mporecca
TEXHUYECKOTO OOCITy>)KUBAHHS M PEMOHTA aBTOTPAHCIIOPTHBIX CPEICTB U UX KOMIIOHEHTOB.

IIK 2.4, OcymecTBiiATh AOKYMEHTOOOOPOT M y4YeT [BWXKEHMs 3allacHbIX dYacTed mpu
OCYIIECTBIEHUH PadoT MO TEXHUIECKOMY OOCITY>KUBAHHIO U PEMOHTY aBTOTPAHCIIOPTHBIX CPEICTB.



2. ®OH/[ OLUEHOYHbIX CPEACTB A/ BXOJHOF0 KOHTPONSA

BXOAHOW KOHTPO/Ib COCTOUT M3 3afjaHWil, 4aCTUYHO B3ATbIX M3 OTKPbITOro 6aHka O3 mn BIMP no
MaTeMaTuke. Ha BbINOMIHEHMWE 3a4aHN BXOAHOIO KOHTPONS gaetca 1 akagemMumyeckuin yac (45 MUHYT).

BX0fHOI KOHTPO/Mb COCTOUT M3 2-X YacTel: 06A3aTe/IbHON U QONOAHUTENbHOM.

Ob64a3aTenibHaa yacTb COAEPXUT 3aflaHUA MUHMMANIbLHOTO 0653aTe/IbHOr0 YPOBHSA, AOMONHUTENbHAA
yacTb - 60J/1ee C/MIOXKHbIe 3ajaHuns.

Mpwn BbINONHEHUN 3afaHN TpebyeTca MPeAcTaBMTb XO0[ PelleHUs M yKasaTb MONYYEeHHbIi OTBeT.
MpaBuAbHO BbINO/HEHHOE 3ajaHuWe M3 0653aTeNlbHOMW 4YacTWM OUeHWBaeTCA B OAMH 6ann; npaBuUbHOe
BbIMO/IHEHWE 3ajaHU JONONHUTENbHOW YacTu oueHuBaeTca 3 bannamu naum 1-2 6annamu 3a YacTUYHOe
peLueHue.

Bannbl, Nosny4yeHHble 3a BCe BbIMOJIHEHHbIE 3alaHNA, CYMMUPYIOTCA.

LLI kana nepeofa 6an108 B 0OTMeTKU NO NATUOANNBHON CUCTEME

OTMeTKa Ywucno 6annos,
HeobxoaMMOoe AN NoNyYeHNs 0 TMEeTKU
«3» (ynos.) 7-9
«4» (xopoLo) 10-12
«5» (0T/IMYHO) 13-15

O6pasoBaTesnbHble pe3ynbTaThl, NoAnexKallne nNposepke (3/IEMEHTbI):

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

MK 2.1, MK 2.4

3alaHna BXOHOr0 KOHTpPONS

O6sa3aTenbHas yacTb
Mpu peweHnn 3agaHnin 1-4 3anuwnTe NpaBu/ibHbIA 0TBET U3 YeTbIipex NpPeaoXKeHHbIX.
1. (1 6ann) PackpoiiTe hopmMynly COKpaL,eHHOro YMHOXeHMA a2-b2:
A) a2-2ab+b2; B) (a-b)(a+b); B) a2+2ab-b2;I') (a-b)(a-b)

2. (1 6ann) Mnowafb TPEYrosibHUKa BbIYMCAAETCA MO opmyre:
A) S=a*b; b) S=(a*b)/2;B) S=2a*b; ') S=(a*bh)/3.

3. (1 6ann) Kakoe 13 cnegyrowmx Yncen 3akKaUYeHo Mmexgy yicnamm 17 n 8

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



(1 6ann) OaHbl rpadmkn GyHKUWA. Kakasa gpopmyna cooTBeTCTBYeT rpaguky 3):

A)} 2x 6;b)-Y I 8x+11;B)Y X ;) y=x+5.

Mpn BbINONHEHUW 3aAaHWIA 5-8 3aNULLINTE X0 PeLleHUsT 1 NONYYEHHbIA OTBET.

1 11

5. (2 6anna) Beluucnute 2+ T’

6. (2 6anna) PewnTe ypaBHeHMe x2-7x+10=0. Ecnn ypaBHeHMe numeeT 60s1ee OJHOIN0 KOPHS, B OTBET
3anMWnNTe MEHbLINI N3 KOPHE.

7. (2 6anna) Mnowaab 3eMesib KPeCTbAHCKOI0 X03A/CTBa, 0TBeAeHHas Noj nocagKy KyCTapHWUKOB U
LUBETHUKOB, COCTaB/ffAeT 24 ra u pacnpejgesieHa MeXAy HUMK B oTHoweHun 5:3. CKONbKO reKTapos
3aHNMAaKT UBETHUKN?

8. (2 6anna) Boicota BH napannenorpamma ABCD penuT ero ctopoHy AD Ha oTpe3km AH=2 n
HD = 32. AnaroHanb napannenorpamma BD paBHa 40. HaliguTe naowagb napannenorpamma.

JononHuTenbHaa 4yacTb

Mpwn BbINONHEHUM 3a4aHnA 9 3anNULWINTeE X0, 060CHOBaHME peLleHNsA N NONyYeHHbIA OTBET.

9. (3 6anna) Pbl60/10B NPONbIS HA I0AKE OT NMPUCTAHU HEKOTOPOE PaccTOSAHWE BBEPX MO TEYEHUIO
pekn, 3aTteM 6pocumn SAKopb, 2 4aca N0BMA pbiby M BepHyncs obpaTHO 4yepe3 5 4yacoB OT Hadania
nyTewecTeusA. Ha Kakoe paccTofaHMe OT MPUCTaHW OH OTNJ/IbIJ, €CNM CKOPOCTb TEYEHUS PEeKU paBHa
2 KM/4, a cO6CTBEHHAs CKOPOCTb N0AKM 6 KM/Y?

OTaNloHbl OTBETOB:

Homep
3afjaHuns

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

Texymuii KOHTPOJIb MPOBOAATCS BO BpeMsl ayAUTOPHBIX 3aHATUHN IO MATEMATUKE B COOTBETCTBUU C
y4eOHBbIM TUTaHOM U paboueit mporpammbl OJ] «MareMaTuka» Mo BCEM pasfenaM MporpamMmbl. TeKyIuii
KOHTPOJIb COCTOMT M3 IBYX 4YacTel: TeopeTwdeckod u mpaktudeckoil. Ilpu stom oOydvaromuecs
MOJIYYarOT ABE OTMETKU.

Teopernueckass 4acTe NMPOXOOUT B (OpPME YCTHBIX OTBETOB. OOYYarOIIHUECS BBITATHBAIOT IIATH
KapTO4YeK C BOMPOCAMH, JAIOT IOJIHBIAH OTBET (CO CIIMCKOM BONPOCOB OOYYarOIIUECs 3HAKOMSTCS B
HayvaJie U3yueHUs pa3aena).

HIxana nepeeooa 6a1106 6 OMMemKU no HAMUOALILHOI cUCmeMe

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 KOHTPOJIBHOM PadOThI O MaTeMaTHKeE naeTcs 1 akameMudeckuii 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, nony4eHHbIE 33 BCE BBINOIHEHHBIE 3a1aHUS], CYMMUPYHOTCH.

IHIxana nepesoda 6aiioe ¢ ommemku no nAMUOALIbHON cUCmeMe

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

11



3.1 TMpsAMble 1 NJIOCKOCTMW B NPOCTPaHCTBe

O6pasoBaTe/bHble pe3yNbTaThl, NoA/e>Kaline nposepke (3N1eMeHTbl):

[P6 1, P6 9, AP6 11, IP6 12, AP6 14.

[Py 1, APy 14, APy 15, APy 16, APy 18, Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK 2.1
TeopeTuyeckue BONPOCHI:
1 Chopmynupyiite Teopemy Mugaropa.
2. MepeyncnnTe OCHOBHbIE (DUTYPbI B MPOCTPAHCTBE.
3. Mepeuncnnte cnocobbl 3afaHNA NIO0CKOCTU.
4, MpogomkuTe Teopemy: «Ecnu ofHa M3 ABYX napannesibHbIX MPAMbIX MeprneHanKynapHa
MAOCKOCTU, TO...».
5. MpogomkuTe Teopemy: «Ecnu fBe napannenbHble MJOCKOCTU MepeceKkarTca TpeTbel,
TO.».
6 ChopmynupyiiTe onpegesieHne BYrpaHoro yrna.
7 ChopmynumpyinTe onpeaeneHne TpeXrpaHoro yrna.
8. PackpoiTe NOHATME «yroN MEXAY NPAMbIMU».
9. MepeyncnnTe B3aMMHOE pPacnosioXXeHne ABYyX MPAMbIX B MPOCTPaHCTBe
10. Kakuve npamble Ha3bIiBaOTCA Napassie/lbHbIMU B MPOCTPAHCTBE?
11. Kakuve npamble Ha3biBalOTCA CKPELWNBAOLWNMNCA B MPOCTPAHCTBE?
12. Kakue npamMble Ha3blBaOTCA MeprneHiUKYISApPHbIMU B NPOCTPaHCTBe?
13. MepeuncnmTe B3aMMHOE PacnosioXXeHWe NPSAMON 1 MNAOCKOCTM B NPOCTPAHCTBE.
14, PackpoiTe NOHATME «yron MEXAY NPAMOA U MOCKOCTbIO».
15. PackpoiTe NOHATME «NapanieNibHOCTb NPSAMON U MJOCKOCTUY.
16. PackpoiTe NOHATUNE «NEPNEHANKYNAPHOCTb NPAMOMA N MSIOCKOCTUY.
17. MepeyuncnnTe B3aMMHOE PacnosioXXeHne ABYX M/IOCKOCTEN B MPOCTPaHCTBe.
18. PackpoiTe MOHATUE «YTON MeXAY NAOCKOCTAMMU®.
19. PackpoiiTe NOHATME «NapanieNbHOCTb NOCKOCTEN».
20. PackpoiTe NOHATMNE «NEPNEeHANKYIAPHOCTb M/IOCKOCTEN».
21. Kak HaliTn paccTosiHMe OT TOYKU A0 NPAMOIi?
22. Kak HaliTun paccTosiHMe MexXay nNpAMbIMn?
23. Kak HaliTu paccTossHMe MeX Ay MI0CKOCTAMU?
24. MpogomknTe onpegeneHue: «MepneHANKYIAP - 3T0.».
25. MpogomknTe onpegeneHne: «Hak/OHHaaA - 3T0.».
26. MpogomkunTe onpefeneHne: «MpoeKUNSa HAKIOHHOM - 3TO0.» .
217. MepeuncnuTe cBOMCTBA NapassieNlbHOro NPOEKTUPOBAHUS.
28. MpuBegnMTe NpMepbl CAMMETPUIA Ha NJIOCKOCTM B MPUPOLE, UCKYCCTBE, apXMTEKTYpE.
29. MpuBegnTe NpUMepblI CUMMETPUIA B MPOCTPAHCTBE B MPUPOLE, UCKYCCTBE, apXMTEKTYpE.

30. B uemM oTnMumne NMOHATUE «ABUXEHME» OT MOHATUA «NOBOPOT»?

KoHTponbHaa paboTa
O6na3aTeNbHas 4yacTb
Mpw peweHnn 3agaHnin 1-4 3anuwnTe NpasusibHbIA 0TBET U3 YeTbIpex NPeaioXKeHHbIX.

1 (1 6ann) PacwundpylitTe KpaTKyto 3anuch: at ft.

A) Touka a npuHagnexut nnockocTu ft; B) Touka a npuHagnexut npsamon ft; B) npsamas a
npuHagneXxuT nnockocTtu ft; M) npsmas a nepecekaeT njaockocTsb ft.

2. (1 6ann) Mpawvble AB n CA ckpewumBarTca. Kakoe pacnonoxeHue nmeroT npamele AC n BA?

A) napannenbHble; B) nepneHanMKynapHble; B) ckpewmnsatoTcs; ') nepecekaroTcs.
12



3. (1 6amn) [Tnockoctn @ u f umerot 1 o6mmyro Touky. KakoBo ux B3auMHOE pacnojoxkeHue?
A) mapamnensHbr, b) nepecekarorcs o npsimoii; B) cosmanarot; I') ckpemuBaroTcs.

4. (1 Oamn) Ecnu npsvas, npoBeAeHHas Ha IUIOCKOCTH 4Yepe3 OCHOBAaHWE HAaKJIOHHOM,
NEePIEHIUKYJISIPHA €€ MMPOEKINH, TO OHA. ..

A) nepneHIUKyJISpHa MW CcaMOil HakIOHHOH, b) mapamnenpHa W camoil HakiIoOHHOH, B)
CKPELINBAETCS C HAKJIOHHOMW; ) mepreHauKyIsipHa OCHOBAHUIO HAKJIOHHOM.

Ilpu évinonenuu 3a0anuit 5-8 3anuuiume xo0 pewieHus U NOYHEHHbLIL OMEEem.

5. (2 6anna) Yepes koHub! orpe3ka AB u ero cepennHy M mpoBeneHbl NapajuiesibHbIE MPSIMbIE,
MepPEeCceKaroINe HEKOTOPYIO TUIOCKOCTh B Toukax Aj, By m M;. Haitnure nnuny orpeska MM;, ecnu
otpe3ok AB He nepecekaer minockocTs u e AA=6,8cm, BB=7,4cMm.

6. (2 6amna) Ilpsmbie AC, AB u AJl nonapro nepnennukynsapasl. Hafinure otpesok CJI, ecmu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 Gannma) M3 TOYKM K TUIOCKOCTH TPOBENEHBI IBE HakJIOHHBbIe. Halimute mmuHbI 00IIEro
MEePIICHANKYJISIPA, €CIU MPOCKLMHU HAKJIOHHBIX OTHOCSTCA Kak 2:3 W JUIMHBI HAKJIOHHBIX paBHBI 23 ¢M u 33
CM.

8. (2 6amna) Haueptuts ky0 ABCJIABC /1. [Toctpouts Touky KEAB, Touky MEJJL;C, oTpesok
PEeABC;.

JonoJHUTEIbHASL YACTh
Ilpu svinonnenuu 3a0anus 9 3anuuiume xo0, 060CHOBARUE PeUieHUS U NOTYYEHHbLIL OMGem.
9. (3 6anna) Kakoit minuHBI TOJKEH ObITh MEPeNaTOYHBIN PEMEHb, €CJIN TUaMETPbl IIKU(OB PABHBI
COOTBETCTBEHHO 12 cM U 34 cM, a pacCTosiHME MeXAy UX LieHTpamu 1 m?

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
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 2.1

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 MpOU3BEIeHHE 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) anbr 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 6amn) Kakue u3 BexTopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xonamHEapHbI?

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 TOYKa
M(0,3,4)?

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

Ilpu evinonnenuu 3a0anuil 5-8 3anuminme xo00 peuieHUs U NOJLY4EHHbLIL OMBEem.

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 Bekropsl a(-6,0,8), B(-3,2,-6). Halinute KOCHHYC yIiia 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 evinonnenuu 3a0anus 9 3anuuiume xo0, 060cHOGAHUE PeuleHUA U NOTLYHEeHHbLIL OMEEem.
9. (3 Gamnma) MakeT KOpPIyCHOW NeTanu TMPENCTaBIeH Ha KOOPAMHATHOH ruiockocTH. Halinure

IUIOINAAb KOPIyCHOH neTamu  (4eThIpexXyrojibHUKA), BEPLIMHBI KOTOPOro HUMET koopauHaThl (8;0),
(10;8), (2;10), (0;2).
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Homep
3afjaHuns
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, Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

K 2.1
TeopeTnyecKue BONPOCHI:

I. Uemy paBeH yroJs B OIUH paguaH?

2. B kakux dYeTBepTAX TPHUTOHOMETPHUYECKOrO Kpyra (QYHKOUS y=SinxX NPHHUMAET
MOJIOXKUTEIIbHBIC 3HAYCHHS?

3. B Kkakumx 4dYeTBepTAX TPUTOHOMETPUUECKOTO Kpyra (YHKUUS Y= COSX MNPHHUMAET
OTpHLATENbHbIC 3HAYCHUS?

4. ITponomxure onpenenenne: «CHHYC OCTPOro yria — 310...».

5. ITponomxure onpenenenue: «KocuHyc ocTporo yria —310...».

6. ITponomxkure onpenenenne: « TaHreHC OCTPOro yria — 3T0...».

7. CoopmynnpyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8. Uemy paBHO mpou3BeaeHue tgx * ctgx?

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

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

I1. [Tepeuncnure TpUuroHOMeTpUIeCKHe GYHKIMH, 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 criocoOBI pELUICHUs] TPUTOHOMETPUIECKUX YPABHEHHI.

16. Packpoiite anroputM perieHus: ONHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHWI MEPBOTO
NopsiziKa.

17. Packpoiite anroputMm peuieHuss OAHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHUN BTOPOrO
NopsiziKa.

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

1. (1 6anm) B AABC sinCZ%. Kakast u3 ctopon siBisiercst runoteHy3oit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriom Kakoi uyeTBepTH siBiisieTcst yron a=400°7

A)LB)IL B)IIL, I) IV.

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

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

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

A) X:%; b) X==; B) X==; I XZZ?n.

Ilpu evinonnenuu 3a0anuil 5-8 3anuminme xo00 peuieHUs U NOJLYYEHHbLIL OMBem.
5. (2 6anna) Beraucnure: sin g + cos %

. V2 . V2
6. (2 6amna)  Halinure 3HaYeHUE BhIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) okaxkuTe TOxkAECTBO: 2sin(m/2+0a) + cos(m — a,)= cosa.
8. (2 banna) Pemure ypaBHeHue: sin” x - 4 sin x + 3 =0.
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JAONoJTHUTENIbHAS YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuiume x00, 000CHOBAHUE PeUieHUs U NOJIYYEHHbLIL OMEem.
9. (3 bamna) Pemure cuctemMy ypaBHEHUIA:
X+y=m
{sin X+ siny = 2.

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OTtBer b A B b 1 271 - g + (% +
2mn, 2mn; §+
ne 7z 2,]_[1,1),
ne 7z
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3.4 MNpownsBogHast PYHKLMK, ee MpUMeHeHNe

O6pa3oBaTeNbHble pe3yNbTaThl, NOANE>Kalllue NpoBepke (3NEMEHTbI):
NP6 1, 1P6 4, 1P6 6, 1P6 14.
[Py 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.
MK 2.1.

TeopeTnyeckune BonpocCkl:
1 MpogonmxkunTte onpegeneHune: «flocnefoBaTeNbHOCTb - 3TO0...».
2 MpuBegnTe Npumep apuPMeTUYECKON NPOrpeccui.
3 MpuBegnTe NpUMep reoMeTPMUECKOl MPOrpeccuu.
4 MpueegnTe Npumep 6eCKOHEYHO yObIBaKOLLEV TEOMETPUYECKOW NPOrPeccum.
5. Mpopomknte onpegeneHue: «MponsBofHas - 3T0.».
6 PackpoliTe reoMeTpMYecKUin CMbICN1 MPON3BOAHOMN.
7 MpopomkuTe onpegeneHune: «KacatenbHasd - 3T0.».
8 PackpoiTe hun3nMYECKN CMbICA MPON3BOAHOIA.
9 Mepeuncnnte npasuna BbIYUCNEHUSA NPOU3BOLHbIX.
10. Uemy paBHa Npon3BogHasA CTeNeHHOW yHKLUN?
11. Uemy paBHa npounssofHas npoussefeHna?
12. Uemy paBHa npomns3BofHasa Y4acTHOro?
13. Uemy paBHa NpOM3BOAHAsA CNOXHOU PyHKLUN?
14. ChopmynupyiiTe npusHak Bo3pacTaHns QyHKLUN.
15. ChopmynupyiiTe npusHak ybbiBaHUSA (YHKLUN.
16. ChopmynupyiiTe npusHakK TOUKM MakKcMmMmyma PYHKUUWN.
17. ChopmynupyiiTe npusHaK TOUKM MUHUMYMA PYHKLAN.
18. CocTaBbTe a/iropuMTM pelleHUs 3ajay Ha Hax0XAeHUs Haunbonbliero M HauMMEeHbLUEro
3HaYeHNA QYHKLWUK Ha OTpe3ke?

19. CocTaBbTe anropuT™M WCCNefoBaHMA W MOCTPOEHUA rpauka (PYHKUMM C MNOMOLLbHO
NpPOU3BOAHOMN.
20. Kak HaliTu BepTMKaNbHY acuMNTOTYy rpaguka pyHKumun?

KoHTponbHasa paboTa
O6sa3aTenbHas 4acTb
Mpwu pelweHnn 3agaHnii 1-4 3annwinTe NpaBu/bHbIA 0TBET N3 YEeThbIPEX MPEANOXKEHHbIX.

1 (1 6ann) Yemy paBHa npousBogHass PyHKLUN y=COS X?

A)y'=- BTX; B)y'=-2bBbT1%; B)y'= -2cosx sinx; ') y'=2cos x.

2. (1 6ann) Mo Kakoi M3 opMya BbIYUCISETCA NPOU3BOAHAA NPON3BELEHNA?

A) (u+v)'=u'+v'; B) (uv)'=u'v+uv'; B) ;L 7 (x))'=W x))*~(x).
3. (1 6ann) PewnTe ypaBHeHue f (x)=0, ecnn Ax)=3x2- 6x +4. BoibepuTe oTBeT.
A) 1,B) -1; B) 4; I") -4.

4. (1 6ann) Ha pucyHke nsobpaxeH rpaguk npousBogHoint ¢yHkuunf(x), onpepeneHHoli Ha
nHtepsane (- 10; 8). HaignTe KonnyecTBo Touek Makcumyma pyHkumnf(x) Ha oTpeske [-9;6].

A) 5;B) 4; B) 2; ) 3.

18



Mpn BbINONHEHUW 3aflaHN1 5-8 3aNMLUNTE X0 PELLEHNS U NONYYEHHbIA OTBET.
5. (2 6anna) MaTepnansHas To4YKa ABUXKeTCA NPAMOSINHENHO no 3aKOHY

N+ o6l 4f~ + 5t 5 (Imex— paccTossHMe OT TOYKWM OTcYeTa B MeTpax, t— Bpems B

CeKyHfax, N3MepeHHOe ¢ Ha4vasna aBwmxeHus). Hangmnre ee ckopocTb (B M/C) B MOMEHT BpemeHn t — 3 c.
6. (2 6anna) Ha pucyHke msobpaxéH rpadpuk gpyHkuum y =f(x) n KacatesibHasgs K HEMY B TOYKe C
abcumnccon xq. HalignTe 3HaueHne Npou3BoAHoON yHKunmnfix) B Touke xq.

7. (2 6anna) PewnTte HepaBeHCTBO: (X M X *N > ®

8. (2 6anna) Nccnegosatb PyHKuMto f(Xx)=x3- 3X 1 NOCTPOUTL €€ rpaduk.

JononHuTenbHasa 4yacTb
Mpwn BbINONHEHUM 3a4aHNA 9 3anNUWINTeE X0, 060CHOBaHME PeLIEeHNA U MONYYEHHbIN OTBET.
9. (3 6anna) Pasmepbl Ky30BOB camocBanoB MA3-205 n 31J1-150 cooTBETCTBEHHO paBHbl: 6,07;
2,64; 2,44 n 6,72; 2,39; 2,18 m. Kakoit camocBan nmeeT 60/1bLLYI0 BMECTUMOCTb Ky30Ba?

OTaNloOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3agaHus

OTBeT B b A B 8 1,25 (-3; 2), - 3NN-
(8; +») 150
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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.

K 2.1
TeopeTrnyeckne BONPOCHI:

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

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

3. IIponomxute onpenenenue: «lIpsAMOyronpHeli napaaienenunes — 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 CBONCTBO O MAWArOHANM W JIMHEHHBIX pasMepax MPSMOYTOJBLHOTO
napaulIeJIenunena.

9. Kaxkas npusma Ha3piBaeTcs MpsiMOii?

10. Kaxas npusma Has3piBaeTCs MpaBUIIbHOMN?

11. Packpoiite noHATHE «IIPaBUJIbHAS TUPAMUIAY.

12, UYro Takoe anodeMa nmpaBUIbHOW MTUPAMHIBI?

13. B ueM oTiuune nosHONM MOBEPXHOCTU MPU3MBI OT MOJIHOM MOBEPXHOCTH MHUPAMUIbI?

14. Cdhopmynupyiite TeopeMy O BBIYUCICHUN OOKOBOW MOBEPXHOCTH MPSIMOI MPU3MBI.

15. Coopmynupyiite TEOpeMy O BBIYHCICHUN OOKOBOH MOBEPXHOCTH MPABUIBHON TUPAMHUIBL.

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

17. Kakune MHOrorpaHHuky Has3blBalOTCsl npaBuibHbIMH?  Ilepeuncnure mnpaBusbHBIE
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 ABIsSIETCS] OCEBBIM CEUEHNUEM LIMJIMHAPA, KOHYCa, YCEUEHHOT0 KOHyca, mapa’

24. [TepeuncnuTe eAMHUALIBI U3MEPEHUS TUIOIIAN, OOBeMa.

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

26.  UYemy paBHO OTHOILIEHHE OOBEMOB MONOOHBIX (YUTYP B IPOCTPAHCTBE?

27. HazoBute mnpenmversl u3 Bameid NpoeCCHOHANBHON NEATENbHOCTH, 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 MHOTOTpaHHHUKA?
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) Kakasa ¢wurypa nonydyaeTcs npu BpaleHWM MPSAMOYrOo/bHOM0 TPeyrosibHUKa BOKPYT
OLHOr0 M3 CBOUX KaTeToB?

A) KoHyc; B) yceueHHbIn KOHYC; B) nupamnga; M) yceueHHas nupamuja.

Mpwn BbINONHEHUM 3a4aHNil 5-8 3aNULWINTE X0 peLeHnsa 1 NONyYeHHbIA 0TBeT.

5. (2 6anna) Pebpo ocHOBaHMA NMPaBWU/IbHON TPeyronbHOW nupamugbl 3 M, anogema 6m. Hangunte
naowaab 60KOBOI MOBEPXHOCTU NUpamMugbl.

6. (2 6anna) AunaroHanb Kyb6a paBHa ‘HalgunTe ero o6bem.

7. (2 6anna) MpAMOYrosibHUK CO CTOpoHaMu 8CM M 3CM Bpaw,aeTcsd BOKPYr 60/MbLUEA CTOPOHBI.
Halignte o6bem, nnowaan 60K0BOM M NOMHON MOBEPXHOCTeN MOAYUEHHOrO Tena.

8. (2 6anna) BbluncianTb NOBEPXHOCTb KPOHbI KYCTapHUKA, MMeLwero ¢gopmy wapa paguyca 0,5 m.
B oTBeT 3anuwnTe 4Ymncno, geneHHoe Ha K.

JononHuTenbHaa 4acTb

Mpwn BbINONHEHUM 3a4aHnNA 9 3aNULINTeE X0, 060CHOBaHME peLleHNsA N NOyYeHHbIA OTBET.

9. (3 6anna) OnpegenuTb EMKOCTb MacnsHOro 6aka Hacoca rugpoycunutens astomoouna 3UJ1-
130, ecnwn ero guametp 126 mm, BbicoTta 140 Mm.?

OTaNloOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afilaHunA
OTBeT B b b A 27 2744 72 m; 1 13847,4
48 n;
64 n
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3.6 MepBoobpasHas PyHKUUN, ee NPUMEHEHNE

O6pasoBaTesbHbIe pe3ynbTaThbl, NOANeXKallMe NpoBepKe (3/IEMEHTbI):

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

APy 1, Py 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.

MK 2.1.

TeopeTnyeckune BoNpocChkl:
MpogomkuTe onpefeneHne: «DyHKUNA F(X) HasbIiBaeTcs ...».
PackpoiTe reomeTpuyeckunii cMbica ONpeseneHHOro nHTerpana.
MpopomknTe onpepeneHne: «KpnuBonnHenHasa Tpaneyus - aTo . »,
Chopmynupyiite hopmyny HboToHa-S1elibHMLa.
B uem 3akntouaetcsa o6WMiA BUA BCeX NepBO06pPasHbIX?
MepeyncnuTe NpaBmaa BblYUCAEHUS MHTErpanos.

© s WD

KoHTponbHaa paboTa
O6na3aTeNbHas 4yacTb
Mpuv peweHnn 3agaHnii 1-4 3annwinTe NpaBUbHbIA 0TBET U3 YeTbIPeX NPeao>KeHHbIX.

1. (1 6ann) Ansa kakoi n3 pyHkunii pyHkuma F(x)=x -3x +1 aBnserca nepsoobpasHoOii?
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) OaHa d)yHi(LI,VIFI f(x)= 3x2+1. Yemy paBHa F(1)

A)2;B)4;B)6; ) 1-

3. (1 6ann) O6wwmin BMA BCex nepBooobpasHbix ansa f(x)=sinx?

A) FM)=cosx+C; B) F*)=-cosx+C; B) F*"tgx+C ;ZF) F ~ —tgx+C.

4. (1 6ann) Bbluncnute onpeaeneHHblli uHTerpan J xdx.

A)-1;B) 1;B) -15; I') 1,5.

Mpn BbINOAHEHUW 3alaHNil 5-8 3aNMLUNTE X0 peLleHNs U NONYYEHHbIA OTBET.

5. (2 6anna) Asnsaetca nu F(x)=x3-3x+1 nepBoobpasHon gasa PyHkuum Ox)=3(x2-1)?

6. (2 6banna) 3aganTe nepBoobpasHy FA) ansg pyHkuum O,x)=3x2-2X, ecn N3BEeCTHbI KOOPAMHAThI
Toukn M (1, 4) rpauka Ffc).

7. (2 6anna) Ha pucyHke un3obpaxeH rpadpumk yHkuum y=f(x), onpesenéHHoOM Ha WHTepBase
(-3; 11). HaiignTe HanMeHblIee 3HaYeHWe PyHKUMK/(Xx Ha oTpeske [2; 9,5].

8. (2 6anna) Ha pucyHke m3obpaxeH rpauk HeKoTopoin pyHKuum y=f(x). Monb3yssicb PUCYHKOM,

BbIYUCINTE onpefeneHHblin nuterpanJbf (x)dx.
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YA

JononHuTenbHaa 4acTb
Mpwn BbINONHEHUM 3a4aHNA 9 3aNULINTeE X0, 060CHOBaHWE PeLLeHNA N NONyYeHHbIA OTBET.
9. (3 6anna) Beluncnantb naowanb fgetann apTomobuns, nepyumMeTp KOTOPOW OrpaHMYnBalT NMHUK
y=0, y=X, y=-2Xx+6. Pewuntb gByma cnocobamun. Cgenartb yepTex.
OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afaHuns
OTBeT r A 5 r na x°Sx%#4 3 12 3
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3.7 CTeneHn v KopHU. CTeneHHaa yHKLMS

O6pasoBaTesnbHbIe pe3ybTaThbl, NOANeXKallMe NpoBepKe (3/IEMEHTbI):
OP6 1, AP6 2, AP6 3, APG 5, AP6 6, PG 14.

OPy 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.

nK2.1
TeopeTuyeckne BONPOChHI:
1 ChopmynupyiiTe onpegeneHne cCTeNeHHON YHKLMN.
2. MepeuncnuTe cBOICTBA CTEMEHHOW PYHKLMN C Le/bIM NoKasaTeneMm.
3. MepeuncnuTe cBOICTBA CTEMEHWN C AeNCTBUTENbHbLIM NoKa3aTeneM. NpuBeante MNpuMepsbl.
4. MepeuncnuTe cBOCTBA KOPHA HaTypanbHON cTeneHn. NpruBeanTe Npumepbl
5. Ha uTo Heobxogumo 06paTWTb BHMMaHWE MpW pPeLleHMU MppauUnoHanbHOro YypaBHEHUSA
YETHOW CTENEHN?
6. YeMy paBeH KOPeHb YeTHOW CTeNeHM M3 OTpuMLaTeNbHOro Yncna? MpuBeanTe Npumep.
7. Uemy paBeH KOPeHb HEUYETHOWN CTEMEHM M3 OTpuLaTenbHOro ymucna? NpueegnTte Nnpumep.
8. Ha u4T0 cTOMT 006paTuTb BHUMaHWe MNpPUW pPeLeHUN UuppaunoHanbHbliX, APO6HO-

paunoHanbHbIX YpaBHeHU U HEPABEHCTB?

KoHTponbHas paboTa
Ob6AsaTenbHaa yacTb
Mpuv peweHnn 3agaHnii 1-4 3annwnTe NPaBUbHbIA 0TBET U3 YeTbIPeX NPeao>KeHHbIX.
1. (1 6ann) Mexpay KakuMn 4ByMS HaTypasibHbIMU YUC/IAMM HaXoguTca yucno n/19?
A)191n20;Bb)2un3;B) 18un 19; 1) 3 u4
2. (1 6ann) OnpeaennTe KOpeHb YpaBHeHUsA X =125
A) 3.;B) -3; B) -5; ) 5.
3. (1 6ann) PacnonoxuTe B NopsaKe Bo3pactaHus umcna: 2; $[5) n/17
A) 2; ¥ 5 n/17; B) 2; n/17; 45; B) W5;2; n/17; ) W, TT2; V57
4. (1 6ann) YMHOXasa 4ymcna ¢ 0fMHaKOBbIM OCHOBAHUEM, UX CTEMEHN.?
A) ymHOXaeMm; B) genum; B) cknagbiBaem; ') oTHUMaeM.

Mpwn BbINONHEHUM 3afaHN 5-8 3aNULLINTE X0 peLleHnsa 1N NONyYeHHbIA 0TBeT.

5. (2 6anna) HalignTe 3Ha4YeHUe BblpaXXeHUS npw a=7.

y 10+ V96
6. (2 banna) HananTe 3Ha4YeHME BblpaXKeHUS
7. (2 6anna) PaccTtosHMe OT HabnwpaaTens, HaxoAALWErocs Ha He6oNblWOK BbicCOTe h KuIomMeTpoB

Haj 3eM/éil, Ao Habnwgaemoli UM NIMHUU TOPU3OHTa BbluucnseTca no dopmyne ~  \/2Rh rge
R=6400 km — pagunyc 3emnun. C Kakoi BbICOTbl FOPM3OHT BUAEH Ha paccTosaHUN 48 kunometpos? OTBeT
BblpasnTe B KUIOMETpPax.

8. (2 6anna) PewnTe ypaBHeHUE

JononHuTenbHasa 4acTb
Mpwn BbINONHEHUM 3a4aHNA 9 3aNULINTeE X0, 060CHOBaHME peLleHNsA N NOMyYeHHbI OTBET.
.. (y = JIx
9. (3 6anna) PewnTte rpamyeckn CUCTEMY YPaBHEHWIA:
y =X
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ITAJIOHBLI OTBETOB:

Homep 5 7 8 9
3agaHus
OTtser 49 0,18 -36 (1; 1)
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3.8 MNokasaTenbHas QyHKLMS

O6pasoBaTe/bHble pe3yNbTaThbl, NOA/e>KaLlMe NPoBepKe (3NEMEHTbI):

NP6 1, P6 2, PG 3, [1P6 4, 1P6 5, [1P6 6, PG 14.
APy 1, APy 5 APy 6, APy 7, APy 8, APy 18, Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

MK 2.1.

TeopeTnyeckune BONPOCHI:

1 ChopmynupyiiTe onpegesieHne nokKasaTenbHOK GyHKLUMN.

2 MepeyncnnTe cBOWCTBA NOKa3aTelbHOW (DYHKLUN.

3 MepeuncnmTe cnocobbl pelweHNs NoKasaTe/lbHbIX YPaBHEHUA.

4. ChopmynupyiiTe NpaBW/0 peLleHns NPOCTENLNX NOKa3aTe/lbHbIX HEPABEHCTB.

5 B uem 3akntoyaeTcsa rpauyeckuini cnocob peleHns ypaBHeHMiA.

6. Mpueegnte Npumep (YHKUMOHANBLHOMA 3aBMCMMOCTU MOKasaTe/lbHOW (YHKUWUW U3 peanibHOW
XU3HN.

KoHTponbHaa paboTa

Ob6da3aTenbHas 4acTb
Mpu peweHnn 3agaHnii 1-4 3annwinTe NpaBUbHbIA 0TBET U3 YeTbIPeX NPeao>KeHHbIX.

1. (1 6ann) MNpun KakoMm 3Ha4YeHNM a PYHKUMSA y=ax ObiBaeT Ha Bceli 06/1acTy onpegeneHns?
A) a=4; b) a=8,25; B) a=x ') a=1.

2. (1 6ann) Ha pucyHke n3obpaxeéH rpapmk pyHkuum suga f(x)=ax. Haiigute sHaueHmefi2).

A) 25.; b) 5; B) 32; ') HeT BepHoOro oTBeTa. .
3. (1 6ann) dyHKumMA 3agaHa popmynoi: [x)=(-)x. Hemy paBHo f(-2)?
A) -1; B) -4;B) 4;IN) V2.

V—13

4. (1 6ann) KopeHb ypaBHEHUSA G
A) 12,5; b) 13; B) 14; I') 15.

Mpn BbINOAHEHUW 3aflaHNi1 5-8 3aNMLUNTE X0 peLleHNs 1 NONYYEHHbIA OTBET.
5. (2 6anna) Hangnte KopeHb ypaBHeHUSA 3x+2-5*3x=12
6. (2 6anna) CKoMbKO LeNbiX pelweHnii MMeeT HepaBeHCTBO 1<7X1<49?

7. (2 6anna) HalignTe TOUKY MakKcuMmymMa QyHKLNMN n ’
8. (2 6anna) B xope pacnaga pagMoakTMBHOIO M30TOMa €ro macca YMeHbLUaeTCs MO 3aKOHY

m (t) TO 2 , 70— HadanbHaa macca um3oTona, t— BpemsA, npowegliee OT HavaabHOrO
mMoMeHTa, T— nepuog nonypacnaga. B HauanbHblli MOMEHT BpemMeHU Macca nzotona 184 mr. Mepuog
ero nonypacnaga coctasnser 7 MUH. HainguTe, yepes cKOoIbKO MUHYT mMacca n3otona 6yfet pasHa 23 Mr.
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JlonmoJJHUTEIbHAA YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuiume xo00, 060CHO8AHUE PeuieHUs U NOJIYYEHHbLIL Omeem.

—2x=0
9. (3 6amna) Pemure rpaduyecku CUCTEMY YPaBHEHHIA: g _ox_p
JTAIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aaaHus
OTtsBer B A B A 1 2 -4 21 (2;4)
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3.9 Norapumel. JTorapummyeckasa pyHKUmMA

O6pasoBaTenbHble pe3yNbTaThl, NoA/e>Kallne NpoBepKe (3NeMeHTbl):

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

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

MK 2.1
TeopeTuyeckue BONPOCHI:

1 ChopmynupyiiTe onpegesieHne norapuMu4eckomn QyHKLMN.

2. MepeuncnuTe cBOCTBA NOrapupMmUUECKONn PYHKLMNN.

3. MpogomknuTe onpegeneHuve: «Jlorapugm - 3T0.».

4, Uemy paBeH norapupm nponssefeHna?

5. UeMy paBeH siorapugm 4actHoro?

6. MpuBegnTe NpUMepbl NorapupmMmUUecKon cnupany B NPMpPoLe U B OKPYXatoLem Mupe.

7. Ha uto cTouT 06patuTb BHMMaHWe MNpW peLleHUU NorapuMUUYEcKUX U ypaBHeHWUR u
HepaBeHCTB?

6. MepeuncnmTe cnocobbl pelweHNs NorapuPYMnUUecKnX ypaBHeHui.

7. ChopmMynmpyinTe npaBmaIo peLleHUs NPOCTENLL X NOrapuPmMnuyecKnx HepaBeHCTB.

8. B uem 3aktovaetcsa rpaduyecknii cnocob peLlieHUs ypaBHeHWUNA.

6. MpuBegnTe Npumep HYHKLMOHANbLHO 3aBUCMMOCTU NIOTapupMUUecKoii GYHKLUUM 13 peanbHo
XU3HN.

KoHTponbHasa paboTa
O6sa3aTenbHas 4acTb
Mpwu pelweHnn 3ajaHunii 1-4 3annNTe NPaBubHbI 0TBET U3 YeTbIpeX NPeano>KeHHbIX.

1 (1 6ann) Kakas 1n3 hyHKUMIA Bo3pacTaeT Ha BCeil 06n1acTu onpegesieHna?
A) fx)=log5x; B) fx)=Q,7x; B) Ax)=x2;) 4 x)= "2x .

2X—3
2. (1 6ann) Ykaxute obnactb onpegeneHnsa pyHkumm /(x) = lg----

A) (-7; 15); B) (-»; -1,5), (7; -+»).; B) (-1,5; 7); ') (-»; -7), (1,5; +2).

3. (1 6ann) PacnonoxunTb B nopsigke Bo3pactaHusa: log054; log05Q,4, IogQ54-.
A) logo,54; Iogo,5Q,4;Iogo,5-1 ; B) Iogo,54;logo,5-l; logo,5Q,4;

B) Iogo,5£11;logo,50.4; logo,54 ;1 N log050,4; logQ05-; log054.

4. (1 6ann) HaliguTe KOpeHb YypaBHeHUSA |°g4(5 ~X)= 2.
A) 11,B)-11,B) -3; M) 3

Mpwn BbINONHEHUM 3aaHNil 5-8 3aNULWINTE X0 peLleHnsa 1N NONyYeHHbIA 0TBeT.
5. (2 6anna) OnpeaennTe 3HauveHne BblpaxkeHUs log62 + log63 + 2log24.
6. (2 6anna) YKaXuTe HanMeHblLLee LiesI0e pelleHne HepaBeHCTBa:

log3(6x-4) > 2.

7. (2 6anna) HagnTe TOUKy Makcumyma gpyHkumm Y 8 1n(.X 7) 83C 3.

8. (2 6anna) Ana o6orpeBa MoMelleHWss, TemnepaTypa B KOTOPOM MOAAEPXMBAeTCs Ha YpOBHe
Tr=150 yepe3 pagvaTop OTOMMEHMSA MNPONyCcKakwT ropayyt Bogy. Pacxop npoxogsweli yepes Tpy6y
paguatopa Bogbl m = 0,6 kr/c. Mpoxogsa no Tpybe paccTosHMe X, BOAa OX/aXAaeTcsa OT HaudasbHOW

TemnepaTypbl TB=91° o Temnepatypbl T, NpPUUYEM Y ~T Tn rpge Kr-°Cc —
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BT
7 = 28-

TENNOEMKOCTb BOAbl, M -°C — KoapduumeHT TennoobmeHa, a ™ = 0,8 — nocTosAHHaA.
HalignTe, Lo Kakoii TemnepaTypbl (B rpagycax Llenbcnsa) oxnagmTca Boga, ecnv gnuHa Tpybbl paguatopa
paBHa 144 wm.

JononHuTenbHaa 4acTb
Mpwn BbINONHEHUW 3aaHns 9 3anULINTe X0, 060CHOBaHME PELLEHUST U NONYUYEHHbI OTBET.

8. f@( 6ann¥1\5 PewnTe rpg'cbmquKm cucTemy ypaBHEHMVIZr%/+ 2x 5 10gR 135 Iog35.

OTaNloHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OTBeT A r A b 5 3 -6 34 (0; 3)
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3.10 MHO>KecTBa. 3/IeMEHT bl Teopun rpados

O6pasoBaTenbHblepe3yNbTaThl, Nog/e>alline NpoBepke (3NeMeHTbI):

NP6 1, P6 2.

APy 1, APy 2, 1Py 3.
OK 1, OK 4, OK 6, OK 7.
MK 2.1, NK 2.4

TeopeTuyeckue BONPOCHI:
ChopmynupyinTe onpefeneHne MHOXECTBA.
MpogomxknTe onpegeneHne: «O6begMHEHNE MHOXECTB - 3TO0.».
MpogomxknTe onpegeneHune: «fepeceyeHne MHOXECTB - 3TO.».
MpogomknTe onpegeneHne: «PasHOCTb MHOXECTB - 3T 0 .».
MN306pasnte 06begnHeHe ABYX MHOXECTB Ha Kpyrax dinepa.
M306pasnTe nepeceyeHmne Tpex MHOXeCTB Ha Kpyrax diinepa.
CohopmynupyiiTe onpegeneHune rpada. UTo HasbiBaeTCa BepLINHON, pebpom rpada?
Kak HalTu cTeneHb BepLlUUHbI rpadga?
Ha3oBuTe oTANUNTENbHbIE YepTbl MOSIHOTO M HEMOIHOTO rpadgos..

© N oA WD

10. HazoBuTe OT/INUNTENIbHbIE YEPTbl CBA3HOIO N HECBA3HOIO rpanOB.

KoHTponbHasa paboTa
Ob6d3aTenbHas 4acTb
Mpu peweHnn 3agaHnii 1-4 3annwinTe NpaBu/bHbIA 0TBET U3 YeTbIpex NPeAo>KeHHbIX.

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

|«O !

A)E=Awuwn; B)E=AnB ;B)E =A\5; ') E=A-B.

2. (1 6ann) Kakown rpag npeacTaB/ieH?

A) nonHblii; B) HenonHbIi; B) [LEPEBO; ') HyneBoiA.

3. (1 6ann) Matepo pabounx BCTPETUAUCHL NPWU BbicafKe LIBETOB B KNymM6Obl. CKO/IbKO BCEro 6bI10
cAenaHo pykKonoxartui

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

4. (1 6ann) OnpefennTe cCTeneHb BePLUMHbLI B:

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

Mpwn BbINONHEHUM 3a4aHNil 5-8 3aNULLINTE X0 peLleHnsa N NoNyYeHHbIA 0TBeT.

5. (2 6anna) 1. [aHbl gBa mHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3annwute un
n3o6pasmTe rpapuyecky HoBoe MHoXecTBo E: a) E=Aun B ;6)E =An B .

6. (2 6anna) KonuHbl py3bs 3aHMMAKOTCA KaKUM-HUOyAb BUAOM cnopTa. 14 U3 HUX yBreKarTCs

tbyT60n0M, a 10 — 6ackeTb60/10M. U TONBKO ABOE YBNEKAKTCA U TeM U ApYyrnum Buaom criopta. CKONbKO
apyseny Tonm?»
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7. (2 banna) Ha pucyHke — cxema gopor, cBfA3blBalWMX ropogckne napkm A, b, B, I', A, E. Mo
KaXXJ0W [OpOore MOXHO [BMraTbCA TONbKO B OAHOM HanpaBfieHWW, YKa3aHHOM CTpenkoi. CKOMbKO
CYLLECTBYET pa3NIMyHbIX NyTeil u3 napka A B napk E?

5) X
B i
8. (2 6anna) MoXHO N1 HapucoBaTb M306pPaXKeHHbIN Ha PUCYHKe rpad He OTpbiBas KapaHgaw oT

6ymMarv 1 NnpoBoAs Kaxnoe pe6po poBHO 04MH pas?

JononHnTenbHasa 4vacTb

Mpwn BbINONHEHUM 3a4aHNA 9 3anULLINTeE X0, 060CHOBaHMe peLLleHNA U NOyYeHHbIR OTBeT.

9. (3 6anna) MepBylo NN BTOPYI KOHTPO/IbHbIE pPaboTbl MO MaTemMaTWKe yCnewHo Hanucann 33
CTyfleHTa, NepBy UM TpeTbio - 31 CTyAeHT, BTOPYH WAW TpeTbi - 32 cTygeHTa. He MeHee AByX
KOHTPO/IbHbIX pa6oT BbinonHunn 20 cTyfeHToB. CKOMbKO CTYAEHTOB YCMELWHO PeWnnn TOAbKO OAHY
KOHTPO/IbHYIO paboTy?

OTa/loOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHus
OTBeT B [5) 10 r - 22 8 HeT 18
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3.11 Snemenmoplt KOMOUHAMOPUKU, CHIAMUCHUKY U MEOPUU BEPOAMHOCHIEI

Obpa3zoeamenvHbie pe3yibmamsl, noodiedcauiue nposepre (3/1eMeHnbl):
JP6 7, IP6 8, J1PG 14.

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

MK 2.1, 11K 2.4

TeopeTnyeckne BONPOCHI:
IIponomxkute onpenenenue: «CnyvaitHoe coObiThe — 370...». [IpuBenure npumep.
[IpuBenure mpuMep JOCTOBEPHOTO COOBITHSI.
[IpuBenure nmpuMep HEBO3MOXKHOTO COOBITHSI.
IIponomwkute onpenenenne: «BeposTHOCTD CIy4aitHOrO COOBITUS — 3TO. .. ».
ChopmynupyiiTe mpaBUIIO HAXOXKICHUS CIOKEHHS BEPOSTHOCTEH.
CdhopmynupyiiTe mpaBUIO YMHOKEHUS BEPOSTHOCTEH.
Kak Haiitu cpennee apuMeTU4ECKOE YUCIOBOTO psiaa?
Kax Haiitu MeauaHy 4McioBOro psaa’?

e A e

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 mpuMepbI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX SBJICHHSX.
13.  Yro uzydaer cTraTucTUKA?

14. IIponomxute onpenenenue: «CoueraHue — 3T0...».

15. IIponomxute onpenenenue: «Pa3menienue — 31o...».

16. IIponomxute onpenenenue: «llepecTtaHOBKU — 3TO...».

17. IIpusenure npuMep MHOKECTBA U3 PEATBHON XKU3HH.

18. IIpusenure npumMep onepanuy NepecevdeHsi MHOKECTB.

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 3anumume nPaguIbHbLIL OMEEM U3 Yemuvipex HPedLoNHCEeHHbIX.
1. (1 ©6ann) KomOuHatopuka — 3TO pasfen MaTeMaTUKH, OTBEYAIOIIMA Ha BOIPOCHI
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 eIUHHL COBOKYITHOCTH IO NpU3HaKy;, b) pa3OneHne enwHUI] COBOKYITHOCTH HA

TPYIIIBI O NpH3HAKY; B) 0600menne ennHndHbIX GakTos; I') 00001eHne eAMHUYHBIX IPU3HAKOB.

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.

Haiinure BEpOSTHOCTB TOTO, UTO OZIUH CIYYaifHO BBIOPAHHBIN I KOHTPOJISI HACOC HE MOATEKAeT?
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6. (2 6annma) ABTOMOOMIIBHBIE HOMEPA COCTOSIT U3 TPEX OYKB (B COBPEMEHHBIX HOMEpax
ucnoyibdyercst 12 0ykB) u Tpéx mudp (ucnonbzyrotes Bce 10 mudp). Ckonbko aBTOMOOUIIEH MOKHO
3aHYMEpPOBaTh TAKUM 00Pa30M B MpeAesax OHOrO PEeruoHa, YTOObI HUKAKKE 1Ba ABTOMOOMIIS HE UMEJH
OIMHAKOBbIE HOMEpa?

7. (2 Gamna) L{BeToBOAY MPEMNIOKHUIN YKPACUTH KIyMOY LBETAMH, HCMONB3ys 3 BuAa. CKOJIBKO

Pa3TUYHBIX BAPUAHTOB €CTh Y LIBETOBO/A, €CJIU €CTh BHIOOP M3 5 BUIOB pa3HOM paccaabl?

8. (2 6anna) CkonbKUMH CIOCOOAMH MOKHO MOCAUTh 4 KyCTapHUKA B OAUH Psif?

JonoJHUTEIbHAS YACTh
Ilpu evinonnenuu 3a0anus 9 3anuuiume xo00, 060CHOGAHUE PeUIeHUS U NOIYYEeHH bl OMmEem.
9. (3 6amna) /IBa aBTOMOOMIIHCTA, HE3ABUCHMO APYT OT APYTa, BBIE3XKAIOT U3 MyHKTa A B MYHKT

B. Hapurartop mnpennaraeT KakgoMy H3 HUX 8 pPaBHOIEHHBIX MapIIPyTOB, U aBTOMOOMIHCTHI
BBIOUPAKD MApIIPYT CIydaitHbIM 00pazomM. Halinure BepOSATHOCTH TOTO, YTO aBTOMOOUITUCTBI BHIOEPYT
pa3JIMYHbIE MAPIIPYTHL

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBert A A B A 0,997 | 1728272 10 24 0,875
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4. ®oHa OLEHOYHBIX CPEACTB AJISl IPOMEKYTOYHOMN aTTECTAUH (IK3AMEH)

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

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

Ob6s3arenpHast 4aCTh COAEPIKHUT 3aaHUSI MHHUMAJIBHOTO 00S13aTEJIbHOTO YPOBHS, JOTIOJIHUTEIbHAS
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 6amraMu 3a YaCTUYHOE pellieHue.

banipl, nony4yeHHbIe 32 BCE BHINOJIHEHHbIE 3a1aHNs, 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 300aHUil
13 OONOJIHUMENbHOM Yacmit)

Obpa3zosamenvHbie pe3yiibmamsl, noodjiedcauiiue npogepre (1eMenmol):

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

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

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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OK3aMeHaLNoHHbIe 3a/laHuUA N0 MaTeMaTUKe
O6s3aTenbHas yacTb
Mpwn BbINOMHEHMM 3a4aHNM 1-12 3anMWInNTe XO4 PeeHNs U NONYYeHHbI OTBET.
1 (1 6ann) Bblumcnute: 2sin(n/6)+2cos(n/3)
2. (1 6ann) Ha pucyHKe XUPHbIMK TOUYKaMM
NMOKas3aHO CYyTOYHOE KOMM4YecTBO 0CafKOB, BblMajaBLUNX B
dnucte ¢ 7 no 18 gekabpsa 2001 roga. Mo ropusoHTanu
yKasblBalOTCA 4yucna MecAua, N0  BepTMKanm —
KOMIMYeCcTBO 0CajfKOB, BbIMaBLIMX B COOTBETCTBYHOLL M
JeHb, B MunnumeTpax. Ona HarnAagHOCTU XUPHbIE TOUKMU
Ha PUCYHKe CcOefMHeHbl nuHWen. Onpegenute o
PUCYHKY, CKONbKO AHEeN Bbinagano 6onee 2 MUANMMETPOB
ocagkoB?
3. (1 6ann) Mo6unbHbI TenedoH cToun 16000 py6neit. Uepes HEKOTOpPOE BPeMS LieHY Ha 3Ty Mofesb
cHu3nnm go 15200 pyb6neli. Ha ckobKO NPOLEHTOB Oblla CHUXKEHA LeHa?
4. (1 6ann) Ha Tapenke 16 NUPOXKOB: 7 € pbl6oli, 5 ¢ BapeHbeM M 4 ¢ BULWIHel. KOna Hayrag Bbi6upaeT
O4WH NMUPOXOK. HalanTe BePOSATHOCTb TOF0, YTO OH OKaXETCHA C BULLHEN.

5. (1 6ann)

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

7. (1 6ann) PewnTe HepaBeHCTBO 2X 5> 64. B 0TBeT 3anuLIMTe HauMeHbLUee NOMOXUTENbHOE
yucro.

8. (1 6ann) HaiifMTe KopeHb YypaBHEHUSA

5
9. (1 6ann) N N 2
10. (1 6ann)

BbicoTa uBeTHMka 35 cm, gunameTp ocHoBaHus 20 cm. CKOJIbKO 3eMM HEeO6XOAMMO MPUBECTU, UTOOGLI
UBETHMK Obl/1 3aM0J/IHEH NOJIHOCTLIO. B O0TBeT 3annWINTe YUCNO, fAefleHHoe Ha TT.
11 (1 6ann) HaguTe nnouwaab QUrypbl, N306paXKeHHON Ha PUCYHKe

12. (1 6ann) Teno gBwkeTcss Mo 3akoHy S(t)=3t +5t (M) Halignte ckopocTb Tena 4yepes lc

nocsie Hayana ABWKeHUNS.
JononHuTenbHaa 4yacTb

Mpn BbINONHEHUN 3afaHNA 13-16 3aNULLINTE X0/ PELIEHNS WU MNOMYYEeHHbI 0OTBET

13. (3 6anna) BbluvcnuTe nnowagb 3eMAW, OTBEAEHHOro Moj KAym6y, MnepumeTp KOTOPOro
OrpaHMYMBAIOT IMHUN Y=X"-2X-2 N y=-X"+2. BboinonHuTe yepTexx. OTBET faliTe B KBajpaTHbIX MeTpax.

14. (3 6anna) PewwnTe ypaBHeHMe sin2x - 2sinx=0. B 0TBeT 3anuwnTe KOJMYECTBO PELUEHW,
npuHagnexaumux npoMmexyTky [0; 4TT]
15. (3 6anna) Haligute 06beM MHOTOrpaHHMKaA, N306PaXXeHHOT0 Ha PUCYHKe (BCe ABYrpaHHbIe Yr/ibl
npambie).
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16. (3 6anna) CkonbKo TOHH TOM/IMBA MOXHO XPaHUTb B LUCTEPHE LUANHAPUYECKOW POPMbI, eC/in
ee gnameTp 5 M, ginHa 3 m? MnoTHocTb Tonauea 0,7 r/cm3.

OTa/NloHbl OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

3afjaHuns

OTBeT 2 3 5 0,25 6 -7 1 -10 7 35000 15 11 9 5 6 41,
2T
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