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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

JAIP69: VYmeHue omnepupoBaTb NOHATHSAMH. TOYKA, TNPsSMAasi, TIUIOCKOCTh, IPOCTPAHCTBO,
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 MNPSMBIMH, PACCTOSIHHUE MEXKIY MIIOCKOCTAMU;
YMEHHE HCIONB30BaTh NMPH PELICHWH 3a71ad HU3Y4YeHHbIe (aKTbl M TEOPEMbl IUIAHUMETPUU, yYMEHHE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOIIETO MHPA,



JIP610: VMeHue omnepupoBaTh MOHSITUSMH. MHOTOTPAHHHUK, CEUEHHE MHOTOTPaHHHKA, KYO,
napajuieNienure]], mpu3Ma, nupaMuaa, Gpurypa u nmoBepxHOCTb BPAIIECHUs, LWIMHAP, KOHYC, map, cdepa,
cedeHHst (QUTYypbl BpaIEHHs, IUIOCKOCTh, Kacaromasics cQepbl, LUINHApPA, KOHyCa, IUIOMAAb
MOBEPXHOCTH MHUPAMHIbI, TPU3MBI, KOHYCa, LIIIIMHAPA, TUIomans chepsl, o0beM Kyda, mpsMOyTroJIbHOTO
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 IIPOCTPAHCTBE, YMEHHE pACIO3HABaThb INPABUIIbHBIC
MHOIOTpaHHUKH;

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

JIP612: VYMmeHHe BBMHUCIATL TeOMETPHYECKUE BEJNUYHMHBI (JJIMHA, YTOJ, IUIOanb, oObeMm,
IUIOIIAb IOBEPXHOCTH), UCTIONB3Ys U3yUEHHBIE (POPMYIIBI U METOMBL,

JIP613: YMeHue omnepupoBaTh NMOHATUSMH. NPSMOYTOJIbHAS CUCTEMa KOOPAHMHAT, KOOPIWHATHI
TOYKH, BEKTOpP, KOOPAMHATBEI BEKTOPAa, CKAIAPHOE MPOU3BENCHHUE, YrojJl MEXAY BEKTOpamH, Cymma
BEKTOPOB, NMPOM3BENEHHE BEKTOpPA HA YHCIO;, HAXOOUTHh C MOMOINBI0 M3YYEHHBIX (POPMYJI KOOPAHMHATHI
CepeaNHBI OTPE3Ka, PACCTOSTHUE MEXY ABYMsI TOUKAMY,

JIP614: Ymenue BbIOMpPATh MOAXOASIINN N3yUE€HHBIH METOJ [T PELICHUS 3aa4l, Paclio3HaBaTh
MareMaTnueckue (akTbl U MATEMaTHYECKHE MOJENU B TPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE, yMEHHE MPUBOAUTL IPUMEPBl MATEMATHUYECKUX OTKPBITUA POCCUHCKOW M MHPOBOH
MaTE€MaTHYECKON HAyKH.

JAPyl: VYwmeHue onepupoBaTb MNOHATUAMU. OINpPEACTICHUE, aKCUOMa, TeopeMa, CJEACTBUE,
CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIIMPOBKH;, YMeHHE popMyTupoBaTh oOpaTHOE
U MPOTUBONOJOXKHOE YTBEPXKICHHE, NPUBOAUTL MPUMEPBl U KOHTPIPUMEPBI, HUCIOJIB30BATh METON
MaTeMaTHYEeCKOW MHAYKLUHH, NPOBOAUTL JOKA3aTEIbHbIE PACCYKAEHUS NPU PEIICHUH 3a4a4, OLCHUBATH
JIOTHYECKYIO MPABUIIBHOCTD PACCy KICHUMN,

JAPy2: VYmenue onepupoBaTb MOHATUSIMHU. MHOXKECTBO, ITOAMHOXKECTBO, ONEpPALUU HaJ
MHOXECTBAMHU, YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmnapar AJis OMHCAHUS peajibHBIX
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
IUTIOCKOCTH, YMEHHE 3a71aBaTh U OMHUCHIBATh rpad)bl pa3IMyHbIMU CIIOCOOAMH, MCIIOIB30BATh Ipadsl mpu
pelleHny 3a1ad4,

JAPy4: VYwmeHue CBOOOIHO ONEPUPOBATH IMOHATHUSIMHU. COYETAHHE, IEPECTAaHOBKA, YHCIIO
COYETAHUH, YUCIIO TEepPecTaHOBOK; OMHOM HBIOTOHA, yMeHHe NPUMEHSATh KOMOWHATOpPHbIE (DAKTBI H
pacCy KIeHHUs I PEeLICHUS 3a1aY,

JAPyS: YMeHune omnepupoBaTh MOHATHAMH. HATyPAJIbHOE YHCIO, LEJIOE YUCIO, OCTATOK IO
MOAYJK), PALUOHAIBHOE YHCJIO, HPPALUOHAIBHOE YHCJIO, MHOXKECTBA HATypPaJIbHBIX, LEJBbIX,
palMOHANBHBIX, NEUCTBUTENBHBIX YUCE, YMEHHE HCIOJb30BaThb NMPU3HAKUA AENMMOCTH, HAUMEHBIINN
o0ImMii AeTUTeNh 1 HAUMEHbIIee o0IIee KpaTHoe, alropuT™ EBKIHIA pH peIieHny 3a1a4; 3HAKOMCTBO C
Pa3INYHBIMU NO3ULMOHHBIMA CUCTEMAaMU CUUCIICHUS,

JIPy6: YmMmenne cBOOOAHO OMEPUPOBATH TOHSATHUSIMU. CTENEHb C IIEJIbIM IOKa3aTejeM, KOPEHb
HAaTypaJbHON CTENEHH, CTENEeHb C PALUOHAIBHBIM IIOKa3aTeleM, CTeNeHb C JEeHCTBUTENbHBIM
(BeleCTBEHHBIM) TIOKa3aTeNeM, JIorapuM YnCiIa, CHHYC, KOCHHYC U TAHT'€HC NIPOM3BOJBHOTO YNCIA,

JAPy7: VYwMeHue omnepupoBaTh IOHITHUSMH. TOXIECTBO, TOXKIECTBEHHOE Ipeodpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUN U HEPABEHCTB, PABHOCWJIBHOCTb YPABHEHUN, HEPABEHCTB
U CHCTEM, palHOHAJbHBbIE, HPPALUOHANbHBIC, IIOKAa3aTelbHbIC, CTENEHHbIE, JorapupMUIecKue,

TPUTOHOMETPUICCKUE YPABHCHUA, HCPABCHCTBA U CUCTEMbI, YMEHUEC PCIIATh YPAaBHCHHS, HCPABEHCTBA U
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CHUCTEMBI C TOMOLIBIO Pa3JIMUYHBIX IPUEMOB; peIlaTh 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,
KOMIO3ULUsT (DYHKIUHA, JUHEeHHas (QyHKUUS, KBagpaTU4Has (QPyHKUUS, CTerneHHass (QYHKIHS C LEIbIM
mokasarejeM, TpPUTOHOMeTpudyeckne  (QyHKIMM, OOpaTHblE  TPUTOHOMETpHUECKHe  (PyHKUUH,
nokaszareinpHast M Jorapudmuueckas (QyHKIUM, yMEHHE CTPOUTb rpaduku (PYHKUUN, BBITOJIHSITH
npeoOpa3oBaHus rpa@uKOB PYHKIN;

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

yMeHHe CBOOOIHO ONEpPHPOBATH IMOHSTHUSAMHU. YETHOCTb (DYHKIUH, TEPHOAMYHOCTb (PYHKIUH,
OrpaHUYEHHOCTDh (PYHKIIMHU, MOHOTOHHOCTh (PYHKLIUH, SKCTPEMyM (PyHKIMH, HANOOJbIIEe 1 HANMEHbIIEE
3HaueHHs PYHKIUHN HA IPOMEXKYTKE, YMEHHE IPOBOIUTH UCCIECAOBAHUE (DYHKIIHM;

YMEHHE HCIOJBb30BaTh CBOWCTBA U rpauku QyHKUIUH AN pelueHus] YpaBHEHUI, HEPABEHCTB U
3a7a4 ¢ mapaMmeTrpamu;, H300pa’kaTh Ha KOOPAWHATHON TJIOCKOCTH MHOXKECTBA PEIICHHI ypaBHEHUH,
HEPaBEHCTB U UX CHUCTEM,

JAPy9: Ymenune cBOOOIHO OMEpUPOBATH MOHITUSMHU. TOCIEIOBATENBHOCTb, apupMeTHUeCKast
NpOrpeccusi, reoMeTpudeckasi MIporpeccusi, OECKOHEUHO YOBIBarOIasi reoMeTpUdecKas MpOTrpeccus;
YMEHHE 331aBaTh MOCIEOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (POPMYIT,

JAPy10: VMeHue omnepupoBaTh MOHSATHSIMH. HENPEPBIBHOCTb (PYHKLWH, ACUMNOTOTHI Tpaduka
¢byHKUIMH, TepBas W BTOpas NPOM3BONHAS (YHKIMH, TEOMETPUYECKMA M (PU3UUECKUH 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 HCMOJb30BATh MPOU3BONHYIO Uil HUCCIENOBaHHWA (PYHKUWH, UII HAXOXACHUS
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;
MPUBOAUTH PUMEPBI MATEMATHUYECKOTO MOZICTHMPOBAHUS C TIOMOIIBIO TU(PEepEeHIINATBEHBIX YPaBHEHNT,

JAPyll: YmeHue onepupoBaTh MOHATUAMH. KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIIJIEKCHBIE
Yrciia, MOJYJIb U apTyMEHT KOMIUIEKCHOTO YHcia, (opMa 3aucy KOMILIEKCHBIX YHCeN (TeOMeTpHYIEecKasi,
TPUTOHOMETpPHUECKass © anredpanueckasl), yMeTb NPOM3BOAUTH apudmMeTndeckue neHCTBHA C
KOMIUIEKCHBIMU YHMCJIaMU;, IPUBOAUTH IPUMEPHI HCIIOJIb30BaHUsI KOMITJIEKCHBIX YHCET;

JIPy12: VYmenue cBOOOOHO OMEPUPOBATH MOHSATHSIMHU. CpenHee apupMETHYEeCKoe, MeauaHa,
HanOoublllee W HaMMEHbIIEe 3HAUEHUs, pa3Max, AMCIEPCHUs], CTAHAAPTHOE OTKJIOHEHHE Ui ONHCAHUS
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 JINHEWHON PEerpecCcuy,

JAPy13: YMeHHe HaXOOWTb BEPOATHOCTH COOBITHI C HCIOJNB30BAHHEM TIPaQHUECKHX METOJOB;
NPUMEHSTh Ul PEUIeHUs 3aaad (pOpMyJIbl CIOKEHUS M YMHOXKEHHsI BEPOSTHOCTEH, (HOpMyJy MOJTHOH
BepossTHOCTH, (popmyny bepuymnu, xomOuHaTopHble (akThl U (DOPMYJIBL, OLEHHBATH BEPOSTHOCTH
peambHBIX COOBITHH, YMEHHE ONEepUpPOBaTh IOHATHAMU. CiydaiiHas BEJNMYWHA, paclpeneieHne
BEPOATHOCTEH, MaTeMaTU4eckoe O)KHJaHue, JUCIepPCHs U CTaHJapTHOE OTKJIOHEHHE ClydaliHOU
BEIMYNHBI, (PYHKIUH PACHpPEOeNeHHs] U IUIOTHOCTH PAaBHOMEPHOrO, IOKA3aTEbHOIO M HOPMAJIbHOTO
pacrnpesneneHuii; yMEHHE MHCIIONb30BaTh CBOMCTBA WM3YUEHHBIX pacHpefeNeHuil A pelleHus 3aiad;
3HAKOMCTBO C TIOHSATHSIMH. 3aKOH OONBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIIENOBAHUM, yMEHHE
NPUBOANUTD PUMEPHI IPOSIBJICHUS 3aKOHA OONBIINX YHCEN B MPUPOIHBIX H OOIIECTBEHHBIX SBJICHUSIX;



JPy14: YMeHue cBOOOTHO ONEPUPOBATH MOHITHSIMH. TOYKA, MPsMasi, TUIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIyY, IJIOCKUH Yyrof, ABYTPaHHbIN IO, TPEXTPAHHbBIN YroJl, NepeceKaroluecs, napayiebHble U
CKpEILIUBAIOIIMNECS] MpPsMblE, MApPaAUICIbHOCTh W MEPHNEHAUKYISIPHOCTb MPSIMBIX M IUIOCKOCTEH, Yo
MEXAY NPSIMBIMH, YIrOJd MEXAY NPsIMOM U IUIOCKOCTBIO, Yrol MeXAy IUIOCKOCTAMM, yMEHUe
UCIIONB30BaTh TPU PEILICHUH 3a/1a4 M3Y4YeHHBbIe (PaKThl U TEOPEMBI IJIAHUMETPUH, YMEHHE OLICHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE;, YMEHHE ONEPUPOBATH MOHSITHAMU. MHOTOTPAHHUK, CEUCHHE
MHOTOTPaHHHKA, MPABUJIbHBIII MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTb BpAIICHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUSHHSI KOHYCa M LIWJIMHAPA, MapajuIeIbHbIE OCH
WA OCHOBAHMIO, CEYEHHUE IIapa, TUIOCKOCTh, Kacaromasics chepsl, MIINHAPA, KOHYCA, YMEHHE 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 (hOPMYJIMPOBATEH ONPEACICHUS U3y4aeMbIX (UTYp, BBIABHraTh TUIIOTE3BI O CBOHCTBAX U
NPU3HAKAX TeOMETPpUYecKuX (Guryp, OOOCHOBBIBATH WJIM ONPOBEPIaTh HX, YMEHHE MPOBOIUTH
kjaccupukaunio (QUIyp MO Pa3JUYHbIM TPH3HAKAM, BBINONHATH HEOOXOIHUMBIE IOMOJHHUTEIbHBIE
MOCTPOEHUS,

JAPyl15: Ymenue cBOOOAHO OMEPUPOBATH NOHATHSIMU. IUIOMAanb (Gurypsl, odvem ¢urypsi,
BEJINYMHA YIJI4, PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPAMBIMU, PACCTOSTHUE MEXAY
TUTOCKOCTSIMH, TUIOIIAAb c(pepsl, MIomaab MOBEPXHOCTH MUPAMUIBI, IPU3MBIL, KOHYCa, LIWIHHAPA, 00BeM
Ky0a, MPSMOYrOJBHOIO MapajuleNiennunena, MUpaMuibl, NPU3MbIL, OUIHHIAPA, KOHyCa, IIapa; yMEHHe
HAXOJIUTh OTHOLIEHHE 00beMOB MOJOOHBIX QUTYD;

JAPy16: Ymenue cBOOONHO ONEpUPOBATH MMOHATHUSMH. IBH)KCHHE, MapajUIeNbHbIA MEepeHoC,
CUMMETpPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeodpa3zoBaHue noaodus, nmonodHsle Gpurypsr,
yYMEHHE Pacro3HaBaTh PaBHbIE U MOAOOHBIE (PUTYPHI, B TOM YUCIIE B MPUPOJE, UCKYCCTBE, apXUTEKTYE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOLICHUS, HAXOIWUTh T'€OMETPHUYECKHE BEIMYUHBI (IITHHA,
yTOJI, IUIOLIA/lb, 00BbEM) MPH PEIIEHUH 3a7a4 U3 APYTHX YIeOHBIX IPEIMETOB U U3 PEAIbHON JKH3HUY,

JAPy17: Ymenue cBOOOIHO ONEPUPOBATh MOHATHSIMH. TNPSIMOYTOJibHAas CHCTEMa KOOPIMHAT,
BEKTOp, KOOPAUHATHI TOYKH, KOOPAMHATBI BEKTOPA, CYMMa BEKTOPOB, NPOU3BEICHUE BEKTOPA HA YHUCIIO,
pas3NoKeHHE BEKTOpa MO 0a3ucCy, CKaIsIpHOE MPOW3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YroJl MEXIY
BEKTOPAMH, YMEHHE MCIOJIb30BATb BEKTOPHBIA U KOOPAMHATHBIA METOA IJIsl PELIEHUS F€OMETPUUYECKHUX
3ama4 M 3amad  Opyrux  yueOHbIX TNPEIMEeTOB; OINEPUPOBaTh MOHATHUSAMH: MaTtpuua 2x2 u 3x3,
ONpeaenuTeIb MaTPULIbL, TEOMETPUIECKUI CMBICI ONIPENEIUTE,

JAPyl18: VYmeHue momaenupoBaTb peajbHble CHUTyalMd HA SA3bIKE MAaTEMATUKU, COCTABISAThb
BBIPAXKCHUS], YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI 110 YCJIOBHUIO 33Ja4H, UCCIEAOBATh NMOCTPOCHHbIE
MOJIENIN C WCIOJIB30BAHUEM armmapara ainreOpbl, MHTEPIPETUPOBATh MOJTYUYEHHBIH 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 MAaTEMAaTHYECKOTO aHaJlIW3a, B TOM YHCIE
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 MAaTeMATUKU B MCKYCCTBE, YMEHHE IPUBOAUTL MNPUMEPbl MAaTEMaTUYECKHX
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 MH(QOPMALIMOHHBIE TEXHOJIOTHHU /JIS1 BBIMOJHEHMS 3a7a4 PO(EeCCHOHANBHON eI TETbHOCTH



OK 03. IlnanupoBaTb W peajH30BbIBATH COOCTBEHHOE NPO(PECCHOHANBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHIMATEIBCKYIO ASSITEIbHOCTh B POPECCHOHATIBHON cepe, UCIONb30BaTh 3HAHHS 110
(bMHAHCOBOM rPAMOTHOCTH B PAa3JINYHBIX KU3HEHHBIX CUTYALHSIX

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

OK 05. OcymecTBisATh YCTHYIO W NHUCBMEHHYK) KOMMYHHUKAIL[MIO Ha TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COIMAIbHOTO U KYJITYPHOTO KOHTEKCTA

OK 06. IlposBasaTh rpakJaHCKO-TIATPUOTUYECKYIO MO3ULIHI0, AEMOHCTPUPOBATb OCO3HAHHOE
NOBEJICHNE HA OCHOBE TPAJUIMOHHBIX OOINEUETOBEYECKHX LIEHHOCTEH, B TOM YHCIE C YYETOM
rapMOHU3ALMH  MEKHAIIMOHAJIBHBIX M MEXKpPEJIUTHO3HBIX  OTHOLICHUH, TNPUMEHSTb CTaHIApPThI
AHTHKOPPYMLIUOHHOTO MOBEAEHHS

OK 07. CopnelicTBOBaTb COXPAHEHHUIO OKPY)KAKOLIEH Cpedbl, pecypcocOepeKeHHI0, MPUMEHATD
3HaHUS 00 W3MEHEHHMH KJIMMATa, MPUHLHIIBI OepPEeKINBOrO MPOU3BOACTBA, 3(P(HEKTUBHO NEHCTBOBAThH B
Ype3BBUANHBIX CUTYALUSIX

Ilpogpeccuonanvnvie komnemenyuu no npopeccun 15.01.15 Ceapugux (pyunoit u 4acmu4no
MEXAHUSUPOCAHHOU CEAPKU (HANILAGKU).

IIK 1.1. IIpoBomuTk cOOpOUHBIE OMEPALIUN TIEPEN CBAPKOH C MCIIOJIIb30BAHINEM KOHCTPYKTOPCKOH,
MIPOU3BOACTBEHHO-TEXHOJOTNYECKON U HOPMAaTUBHON JOKYMEHTALUH.

IIK 1.2. BeiOupaTh NpOCTPAHCTBEHHOE IIOJIOKEHHE CBAPHOIO INBA IUII CBAPKU 3JIEMEHTOB
KOHCTPYKLUH (U3M1€JIUH, y3JI0B, IeTaneii).

IIK 1.5. IIpoBoauTh KOHTPOJIb COOPAHHBIX 3JIEMEHTOB KOHCTPYKLUH (M3MENIUH, Y3JIOB, AETaJei)
HA COOTBETCTBHE T'€OMETPHUYECKHX pPa3MEpPOB TPeOOBAHUSIM KOHCTPYKTOPCKOH M IMPOU3BOICTBEHHO-
TEXHOJIOTUYECKON NJOKYMEHTALIUH 110 CBAaPKE.



2. ®OHA OLEHOYHbIX CPEACTB AN BXOAHOTO KOHTPO/IS

BX0A4HOW KOHTPO/Ib COCTOUT M3 3afjaHWil, YaCTUYHO B3ATbIX U3 OTKpbITOro 6aHka O3 mn BMP no
mMaTtemaTuke. Ha BbINOMHEHMe 3afiaHUii BXOLHOr0 KOHTPONA faeTcsa 1akagemuyeckuii yac (45 MUHYT).

BX0AHON KOHTPO/b COCTOUT U3 2-X YacTel: 0693aTeNbHOM 1 4OMOAHNTENBHONA.

O6sa3aTeNibHas YacTb COAEPXUT 3afaHNsA MUHUMaSIbHOTO 0653aTe/IbHOr0 YPOBHS, JOMNOMHUTENbHAA
yacTb - 60oJsiee CNOXHbIE 3afaHuS.

Mpy BbINONHEHUN 3afjlaHNIl TpebyeTcs MPeACcTaBUTb XO[ PelleHns M yKasaTb MOSlyYeHHbI OTBET.
MpaBnNbLHO BbLIMOHEHHOE 3ajaHue U3 0053aTeNlbHOM 4YacTuM OueHUBaeTcs B OAWH 6ann; npasuibHOE
BbIMO/IHEHWE 3ajaHWNn AONOSIHUTE/IbHOM YacTu oueHuBaeTca 3 6annamm unm 1-2 6annamu 3a YacTUUHOe
peLleHue.

Bannbl, nosiyyeHHbIe 3a BCe BbINOJ/IHEHHbIE 33aHUA, CYMMUPYIOTCSA.

LLlkana nepeBoga 6asi108 B 0OTMeTKM N0 NATU6ANILHON cucTeme

OTmeTKa Uwncno 6annos,
Heo6xo4uMoe 41 NoNyYeHUss 0TMeTKM
«3» (ygos.) 7-9
«4» (XopoLLo) 10-12
«5» (0T/IMYHO) 13-15

OGpasoBaTe/bHble pe3yibTaThl, NMoA/edKalliyie NPoBepKe (INEMEHTbI):

NP6 1, PG 5, [1P6 6, PG 9, AP6 12, [1P6 14.
APy 1, APy 5 APy 7, APy 8, APy 18, APy 10.
OK 01, OK 02, OK 04, OK 05, OK 06.

MK 1.1

3aflaHns BXOAHOr0 KOHTPONs

O6na3aTenbHas 4acTb
Mpw pelieHnn 3agaHnii 1-4 3annNTe NPaBU/bHbIA 0TBET U3 YeThbIpexX NPeA/IOMKEHHbIX.
1 (1 6ann) PackpoiiTe hopmyny COKpaLlLeHHOr0o YMHOXeHUs a2-b2:
A) a2-2ab+b2; b) (a-b)(a+b); B) a2+2ab-b2;I") (a-b)(a-b)

2. (1 6ann) Mnowagb TpeyronbHMKa BbIYUCASETCA NO hopmyne:
A) S=a*b; b) S=(a*b)/2;B) S=2a*b; ') S=(a*h)/3.

3. (1 6ann) Kakoe 13 cneayroLwmx Ymcen 3akaoueHo Mexgay umcnamm 17 n 8

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



(1 6ann) OaHbl rpadinkn yHKUNA. Kakasa hopmyna CoOOTBETCTBYET rpadmky 3):

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

Mpu BbINONHEHMM 3aaHKii 5-8 3aNULLNTe XOZ PELUEHWUSI 1 NMOMYYEHHbI OTBET.
1 11

5. (2 6anna) Bblumcnurte 9+ T’

6. (2 6anna) PewunTe ypaBHeHUe x2-7x+10=0. Ecnu ypaBHeHMe nMeeT 60/1ee 04HOI0 KOPHS, B OTBET
3aMULLINTE MEHbLLNIA U3 KOPHEN.

7. (2 6anna) MNnowab 3eMeflb KPeCTbSAHCKOI0 X03ACTBa, 0TBeAEHHAas noj nocagkKy KycTapHUKOB U
LUBETHWKOB, COCTaBNsAeT 24 ra W pacnpefefnieHa Mexgy HUMW B OTHOweHuMM 5:3. CKOMbKO reKTapoB
3aHMMAaKT LUBETHUKN?

8. (2 6anna) Boicota BH napannenorpamma ABCD genut ero ctopoHy AD Ha oTpesku AH=2 n
HD = 32. AnaroHanb napannenorpamma BD paBHa 40. HananTe nnowaab napasnenorpamma.

JononHuTenbHasa yactb

Mpu BbINONHEHMM 3a4aHns 9 3aNULWINTE X04, 060CHOBaHMWE PELLIEHNS U MOMYYEHHbIN OTBET.

9. (3 6anna) Pbl60n10B NpoN/bla Ha NOAKe OT MPUCTaHN HEKOTOPOE PaccTOsHME BBEPX MO TEYEHULO
pekun, 3aTem Opocun AKopb, 2 4aca NoBwua pbiby M BepHysncsa obpaTHO 4epe3 5 vacoB OT Hadvania
nyTewecTBMsa. Ha Kakoe paccTosiHME OT MPUCTaHW OH OTMbIA, eC/iM CKOPOCTb TeYEHUS PeKkn pasBHa
2 KM/4, a cO6CTBEHHAsA CKOPOCTb NOAKMK 6 KM/Y?

OTa/loHbl OTBETOB:

Homep
3afaHus

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 TTaHOM U paboueit mporpammbl OJ] «MareMaTrka» Mo BCeM pasnesiam mporpamMmbl. Texkymuit
KOHTPOJIb COCTOMT M3 IBYX 4YacTel: TeopeTwdeckod u mpaktudeckoil. Ilpu stom oOydvaromuecs
MOJIYYarOT ABE OTMETKU.

Teopernueckass 4acTb NPOXOIUT B (OPME YCTHBIX OTBETOB. OOYYAIOIUECS BBITSTUBAIOT ISTh
KapTO4YeK C BOMPOCAMH, HAIOT IOJIHBIA OTBET (CO CIHMCKOM BOINPOCOB OOYYarOIIHECs 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
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3.1 MpsaAmble 1 NIOCKOCTW B MPOCTPAHCTBE

O6pasoBaTe/bHble pe3ynbTaThl, NOANEXKalL1e NPoBepKe (3NeMeHTbI):

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

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

NK 1.1, MK 15
TeopeTnyeckue BONPOCHI:
1 Cdhopmynupyiite Teopemy Mudaropa.
2. MepeyncnnTe OCHOBHbIE YUTYypbl B NPOCTPAHCTBE.
3. Mepeuncnnte cnocobbl 3agaHnNsa NNOCKOCTU.
4. MpogomknTe Teopemy: «Ecnu ofHa 13 gBYyX napasifieflbHbIX NPAMbIX MepneHaAnKysapHa
MIOCKOCTU, TO .».
5. MpogomknTe Teopemy: «Ecnm gBe napannefibHble M/IOCKOCTU TMepPeceKalTcsl TPETbeN,

TO.».
6 ChopmynupyiiTe onpeaeneHne AByrpaHoro yrna.
7 CopmynupyiiTe onpegeneHne TpexrpaHoro yrna.
8. PackpoiiTe NOHATME «yron MexXxay MpsaMbIMA».
9. MepeuncnnTe B3aMMHOE PacnosioXKeHue ABYX NPAMbIX B MPOCTPaHCTBe
10. Kakue npsiMble Ha3bIBalOTCA Mapassie/ibHbiMU B NPOCTPaHCTBE?

11.  Kakue npsiMble Ha3blBalOTCS CKPELLMBAOLLMMUCS B MPOCTPAHCTBE?
12. Kakue npsiMble Ha3blBalOTCS NeprneHANKYNSPHbIMU B MPOCTPAHCTBE?
13.  Tllepe4yncnmTe B3aMMHOe PacrnosioXKeHne NPSMOI U NMIOCKOCTM B MPOCTPaAHCTBE.

14. PackpoiiTe NOHATWNE «yros MexXxay NPsSAMON U N/IOCKOCTbHO».

15. PackpoiiTe NOHATWe «NapaniesibHOCTb NPSAMON U MIOCKOCTU»,

16. PackpoiiTe NOHATUE «NepneHANKYNAPHOCTb MPSAMOR 1 MAOCKOCTUY.

17. MepeuncnnTe B3aMMHOE PaCMofioXXeHWe ABYX MOCKOCTE B NpoCcTpPaHCTBe.
18. PackpoiiTe NOHATUE «yrosl MeXAy MJ0CKOCTAMMUY.

19. PackpoiTe NoHSATME «NapannesibHOCTb MOCKOCTEMN».

20. PackpoiiTe NOHATMNE «NEPNEeHANKYSPHOCTb MIOCKOCTEN».
21. Kak HaiTu paccTosiHMe OT TOYKM A0 NPSAMOIA?

22. Kak HailTu paccTosiHue Mexay npsmbIMA?

23. Kak HallTu paccTosiHue Mexay MaocKoCcTAMM?

24, Mpopo/mknTe onpegeneHne: «MeprneHANKYNApP - 3TO.».
25. MpopomxknTe onpegeneHve: «Hak/oHHada - 3T0.».

26. MpogomknTe onpegeneHune: «MpoeKUMsa HAKNOHHOW - 3T0.» .

27. MepeuncnnTe cBOMCTBA Napassie/lIbHOro NPOeKTUPOBaHUS.

28. MpuBeauTe NpMMepbl CUMMETPUIA Ha MIOCKOCTM B MPUPOAE, NCKYCCTBE, apXUTEKTYpe.
29. MpuBeanTe NpUMepbl CUMMETPUIA B NPOCTPAHCTBE BMPUPOAE, MUCKYCCTBE, apXUTEKTYpe.

30. B yeM OT/IMUME NMOHATUE «LBUKEHUNE» OT MOHATUA «MOBOPOT»?

KoHTponbHasa paboTta
Ob6s3aTenbHas 4yacTb
Mpw pelieHnn 3agaHnin 1-4 3annNTe NPaBU/IbHbIA 0TBET U3 YeThbIPeX NPEA/IOMKEHHbIX.

L (1 6ann) PacwugpyiiTe KpaTKyto 3anuck: af ft.

A) Touka a npuHaanexuT nnaockocTu ft; B) Touka a npuHagnexuT npsmoi ft; B) npamaa a
npuHagnexnT nnockoctu ft; ) npamas a nepecekaeT NAocKocTh ft.

2. (1 6ann) Mpsamble AB n CJ, ckpewmBatoTcs. Kakoe pacnonoxeHve nmetoT npsamole AC n BA4?

A) napannencHble; B) nepneHankynapHble; B) ckpewwmBatoTes; 1) nepecekaroTcs.
12



3. (1 6amn) [Tnockoctn @ u f umerot 1 oOmmyro Touky. KakoBo nx B3auMHOE pacronokeHue?
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 CcaMOH HakJOHHOH, b) mapamienpHa u camoil HakJIOHHOH, 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 cepenuHy M mpoBeneHbl mapajuiesibHbIe 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) Kakoii mynHBI TOJDKEH ObITH TIEpeNaTOYHBINA PEMEHb, €CIIU THaMETPhl IKU(OB PaBHBI
COOTBETCTBEHHO 12 cM U 34 cM, a pacCTOsiHUE MeXAy UX LeHTpaMu 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 1.1

TeopeTrnyeckne BONPOCHI:
U3 yero cocTout npsiMoyrojibHasi CHCTeMa KOOPAMHAT B IIPOCTPAaHCTBE?
Ecnu Touka neXUT B MIOCKOCTH Xy, Kakasi KOOpIMHATA y Hee HyJeBas?
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 MEPIEHAUKYJISIPHBIMU?
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) Hanetr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro oTpesKa sBJISIETCS TOUKa
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 OMBem.
9. (3 Gamnma) MakeT KOpPIyCHOW NeTanu TMPENCTaBIeH Ha KOOPAMHATHOH ruiockocTH. Halinure

IUIOINAAb KOPIyCHOH neTamu (4eThIpeXyrojibHUKA), BEPLIMHBI KOTOPOrO0 HUMEIT KoopauHathl (8;0),
(10;8), (2;10), (0;2).
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Howmep
3ajaHus
OTBeT

-30

-1

-3/7

68
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3.3 Ocnoevr mpuzonomempuu. Tpuzonomempuueckue hpynkyuu

Obpa3zoeamenvHbie pe3yiibmamsl, nodedcauiue npogepre (1eMenmol):
JP6 1, PG 3, IPG 5, J1P6 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 kakumx 4dYeTBepTAX TPUTOHOMETPUUECKOTO Kpyra (YHKLUUS Y= COSX MNPHHUMAET
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 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 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)  Halinure 3HaYeHUE BBIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) okaxkuTe TOxkAECTBO: 2sin(m/2+0a) + cos(m — a,)= cosa.
8. (2 Gamna) Perunre ypasHenue: sin” x - 4 sin x + 3 =0,
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JonoJIHUTEIBLHAS YACTh
Ilpu evinonnenuu 3a0anus 9 3anuuume xo00, 060cHOGaAHUE PeuleHUs U NOTLYHEHHbLIL OMBEm.
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 21 - g + (% +
2mn, 21n; §+
ne 7Z 21‘[1’1),
ne 7z
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3.4 MNpownsBogHast PYHKLMK, ee MpUMeHeHNe

O6pasoBaTe/bHble pe3ybTaTbl, NOANeXKalline NpoBepKe (3NeMeHTbI):
NP6 1, 1P6 4, PG 6, PG 14.

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

TeopeTnyecKune BOMpocChI:

1 MpopomxknTte onpegeneHue: «llocnefoBaTe/ibHOCTb - 3TO...».
2. MpuBeguTe NpumMep apuPMeTUYECKO Nporpeccuu.

3. MpuBeanTe NpUMep reoMeTPUYECKONn Nporpeccun.

4. MpuBeauTe NpumMep 6eCKOHEUHO Y6bIBAKOLLEA FeOMEeTPUYECKOM MPorpeccuu.
5. Mpopo/mknTe onpegeneHne: «MpovsBogHas - 3T0.».

6. PackpoliTe reoMeTpMYeCKnin CMbICT MPOMN3BOAHOMN.

7. MpopomknTe onpegeneHne: «KacatenbHas - 3T0.».

8. PackpoiiTe hn3nyecKuii cMbIC/ MPOU3BOAHON.

9. MMepeuncnnTe Npasunia BblUMUCIEHUSA MPON3BOAHbBIX.

10. Yemy paBHa Npon3BoAHast CTEMNEHHON DYHKUMN?

11. Yemy paBHa npousBofgHasa npomnssegeHna?

12.  Yemy paBHa npou3BogHasa 4acTHOro?

13. Yemy paBHa Npomn3BoAHas CNOXHON QYHKUNN?

14,  CdopMynupyinTe npmusHaK Bo3pacTaHUs QyHKLNK.

15.  CdopMynnpyinTe npusHak ybbIiBaHUSA (YHKLUN.

16. CdopmynumpyiTe NpusHak TOUKN MakcuMyma (yHKLUUK.

17.  CdopmynupyiTe NnpusHak TOYKN MUHUMYMa DYHKLUN.

18. CocTaBbTe a/rOPUTM pelleHMs 3aZaydy Ha HaxoXeHWsa Hanbonbluero M HauMeHbLUero
3Ha4eHUs PYHKUMWN Ha OTpe3Ke?

19. CocTaBbTe anropuTM WCCNEfO0BaHUA W MNOCTPOEHUA rpadpmka (QYHKUMKM C MOMOLLbIO
NpPOn3BOAHOMN.

20. Kak HaliTn BepTUKa/lbHYH acMMATOTY rpadgmka QyHKUnn?

KoHTponbHasa paboTta
O6sa3aTenbHas 4yacTb
Mpu peleHnn 3agaHnii 1-4 3annWLINTe NPaBU/IbHbIA 0TBET M3 YeTbIpeX NPeao>KeHHbIX.

L (1 6ann) Yemy paBHa nponsBogHas yHKLUNM y=C0S X?

A)y'=- sirf X; B)y'=-2 sirf X; B)y'= -2cos x sinx; M) y'=2cos x.

2. (1 6ann) Mo Kakoi 13 hopMy/s BbIYUCASETCA NPOU3BOLAHASA NMPOU3BeLeHNNA?

A) (u+v)'=u'+v'; B) (uv)'=u'v+uv’; B) ;LU A (x))'=L x))*N(x).

3. (1 6ann) PewunTe ypaBHeHue f (x)=0, ecnu Ax)=3x2- 6x +4. BbibepuTe 0TBET.

A) L B) -1; B) 4; I) -4.

4, (1 6ann) Ha pucyHke un3o6paxkeH rpapuk npousBogHoin tyHkumuf(X), onpegeneHHoli Ha
nHtepsane (_10; 8). HaiigmTe KoNM4yecTBO ToUek MakcuMmyma pyHkummnf(X) Ha oTpeske [9;6].

A)5,Bb)4;B)2;IN 3.
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Mpw BbINOHEHMWM 3aAaHNIA 5-8 3aNMLINTE X0 PeLleHNs N NONYyYeHHbI OTBET.
5. (2 6anna) MaTepuranbHas TOouKa  [ABWXETCH NPSAMOJSINHENHO no 3aKOHY

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

CeKyHjAax, U3MepPeHHOe C Hadana aBueHns). HaingnTte ee ckopocTb (B M/C) B MOMEHT BpemeHn t — 3 c.
6. (2 6anna) Ha pucyHke nzobpaxéH rpagumk yHkumn y =f(x) n KacatenbHass K HEMY B TOYKe C
abcunccoii xg. HalignuTe 3HaYeHMe Npon3BoAHol pyHKunnfix) B Touke xq.

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

8. (2 6anna) NccnegosaTb pyHKUMIO f(X)=x3- 3X 1 NOCTPOUTL €€ rpaduk.

JononHuTenbHaa yacTb
Mpw BbINOHEHMM 3aAaHns 9 3aNULIMTE X0, 060CHOBaHMWE PeLleHmns 1 NonyYeHHbIA OTBeT.
9. (3 6anna) Pasmepbl Ky3oBoB camocBasioB MA3-205 n 31J1-150 co0TBETCTBEHHO paBHbl: 6,07;
2,64; 2,44 n 6,72; 2,39; 2,18 m. Kakoii camocBan nmMmeeT 60/1bLUYIO BMeCTUMOCTb Ky30Ba?

OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3agaHuns

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.

MK 1.1, 11K 1.2
TeopeTrnyeckne BONPOCHI:

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

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

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

4. [Iponomxkute onpenenenne: «Kyd —310...».

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
napauIeNIeuIe1a.

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 nosHONM MOBEPXHOCTU MPU3MBI OT MOJIHOM MOBEPXHOCTH MHUPAMUIbI?

14. Cdhopmynupyiite TeopeMy O BBIYUCICHHH OOKOBOH MOBEPXHOCTH MPSIMOI MPU3MBI.

15. Coopmynupyiite TEOpeMy O BBIYHCICHUN OOKOBOH MOBEPXHOCTH MPABUIBHON TUPAMHUIBL.

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

17. Kakpue MHOrorpaHHukd Ha3bIBalOTCS IpaBWIbHbBIMU? Ilepeuncnure mpaBUIbHBIE
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 sABNsSIETCS] OCEBBIM CEUEHHUEM 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 OOBEMOB MONOOHBIX (YUTYP B IPOCTPAHCTBE?

27. HazoBute mnpenmersl u3 Bamieil NnpoeCCHOHANBHONW NESTENbHOCTH, 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) Kakaa curypa nonyyaetcs nNpu BpaLLeHUU MNPSAMOYrO/ibHOro TPeyrosibHMKa BOKPYr
OA4HOT0 N3 CBOUX KaTeToB?

A) KoHyc; B) ycedeHHbIN KoHyC; B) nupamnga; ) ycedeHHas nupamumja.

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

5. (2 6anna) Pebpo OocHOBaHWSA MpaBW/bHOM TPEYroabHOM nupamuibl 3 M, anogema 6m. Hangute
naowiagab 60KOBOM NOBEPXHOCTU NMPaMUibI.

6. (2 6anna) OuaroHanb Kyb6a paBHa ‘HainguTe ero o6bem.

7. (2 6anna) MpAMOyrosbHUK CO CTOPOHaMM 8CM M 3CM BpallaeTcs BOKPYr 60/bLUE CTOPOHBI.
HalignTe 06bem, naowaam 60KOBOM 1 NOMHOW NOBEPXHOCTEN MOYYEHHOI 0 TeNna.

8. (2 6anna) BblunMcanTb NOBEPXHOCTb KPOHbI KyCTapHUKa, uMerowero opmy wapa pagmyca 0,5 m.
B oTBeT 3anuwuTe umncno, geneHHoe Ha K.

JononHuTtenbHaa yactb

Mpw BbINOHEHMM 3a4aHns 9 3aNULINTE X044, 060CHOBaHMWE PELLIEHNS U MOMYYEHHbIN OTBET.

9. (3 6anna) OnpegennTb EMKOCTb MacnsiHOro 6aka Hacoca rugpoycunmtens astomobunsa 3UJ1-
130, ecnu ero guametp 126 mm, Bbicota 140 mMm.?

OTa/loHbl OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3ajaHuns
OTBeT B b b A 27 2744 72 m; 1 13847,4
48 n;
64 n
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3.6 MepBoo6pasHasi PYHKLMK, ee NPUMeHEeHMe

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

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

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

TeopeTnyeckune BOMpocChl:
MpogomknTe onpegeneHune: «d®yHKUMa F(X) HasbiBaeTcs ...».
PackpoiiTe reoMmeTpnyecKunii CMbICn oONpeaeneHHOro NHTerpana.
MpogomknTe onpeaeneHne: «KpnBonnHeliHas Tpaneumns - aTo . ».
Chopmynupyinte hopmyny HbtoToHa-J1einbHMnua.
B uem 3akntovaeTcs 06L NI BUA BCEX MePBO0OPa3HbIX?
MepeumncnnTe NpaBuaa BbIYNCIEHUS UHTErPasIoB.

oA W R

KoHTponbHasa paboTta
Ob6sa3aTenbHasa 4yacTb
Mpu pewieHnn 3agaHunii 1-4 3annUiLnNTe NPaBu/bHbIA 0TBET U3 YeTbIPEX NPeAI0O>KEHHbIX.

1. (1 6ann) Ana Kakoi U3 PyHKUNA GyHKUMS F(X)=X -3x +1 ABNseTCcA NepBoo6pasHon?
A) Ox)=3(x2-2); B) Ax)=3x(x2-2); B) Ax)=3x2-6x+1; M) OX)=3x2-6X.

2. (1 6ann) OaHa d)ijl_(Ll,I/IFI [Ox)= 3x +1. Yemy paBHa F(1)

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

3. (1 6ann) O6wMit BNA BCex NepBo00bpasHbIx ans fx)=sinx?

A) FN)=cosx+C; B) F » —cosx+C; B) F’\’\tgx+C;2F) F N —tgx+C.

4. (1 6ann) BblumcanTe onpeaenieHHbIR MHTerpan Jr xdx.

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

Mpw BbINO/HEHMW 3aAaHNIA 5-8 3aNMLIMTE X0 PeLLEeHNA N NONYyYEHHbIA OTBET.

5. (2 6anna) Aenserca nn F(x)=x3-3x+1 nepBoobpa3Hoii Ans pyHKunm Ax)=3(x2-1)?

6. (2 6anna) 3agaiTe nepsoobpasHyto FA) ana gyHKuumM Ax)=3X"-2X, ecn M3BECTHbI KOOPAMHATHI
Toukn M (1, 4) rpacmka Ffc).

7. (2 6anna) Ha pucyHke mnsobpaxeH rpagpuk yHkummn y=f(x), onpefenéHHON Ha WHTepBase
(-3; 11). HananTe HamMeHbLLee 3HaYeHMe DYHKU UK/ (+)Ha oTpesKe [2; 9,5].

8. (2 6anna) Ha pucyHke nsobpaxeH rpagumk HeKoTopo pyHKumMn y=f(x). MNMonb3ysacb pUCYHKOM,
BbIUMC/INTE OnpefeneHHblli nHterpandb/ (X)dX.
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YA

JononHuTenbHaa yactb
Mpw BbINOHEHMM 3a4aHns 9 3aNULIMNTE X044, 060CHOBAHMWE PELLEHNS U MOMYYEHHbIN OTBET.
9. (3 6anna) BblumcnuTb Nnowagb AeTaan aBTOMOOWUASA, NepuMeTP KOTOPOI OrpaHM4mMBaldT NUHUN
y=0, y=X, y=-2x+6. PeunTb aBYyMA cnocobamu. ChenaTb YepTex.
OTas/ioOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afaHunn
OTeeT r A 3 r 2 xox%#4 3 12 3
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3.7 CTeneHn v KopHU. CTeneHHaa yHKLMS

O6pasoBaTe/bHble pe3yNbTaThbl, NoAneXKaline NpoBepKe (3NEMeHTbI):
[IP6 1, AP6 2, IP6 3, 1P6 5, PG 6, P6 14.

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

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

TeopeTnyecKue BONPOCHI:
CopmynupyliTe onpejesieHue CTENEHHON PYHKLUMNN.
MepeuncnnTe CBOMCTBA CTEMEHHON PYHKLUMM C LeNbIM NMOKa3aTesieM.
MepeumncnnTe CBOMCTBA CTEMEHN C AEMCTBUTE/bHbLIM MoKa3aTenem. MpuBegMTe NprUMepsbl.
MepeuncinTe CBOMNCTBA KOPHS HATypasibHOW cTeneHn. MNMpuBeanTe NpuMepsbl
: Ha uTo Heob6xogMMO 06paTUTb BHMMaHWe MpPU PelleHMN MPPaLUOHaNIbHOI0 YpaBHeEHUS
YETHOW CTeneHn?

a Pk Wb

6. Uemy paBeH KOpPeHb YETHOW CTeMeHn 13 oTpuuaTensHoro uicna? MNpusegute nprumep.
7. UeMy paBeH KOpPeHb HEUYETHOI CTEMeHM U3 OTPMLATENbHOIO Uncna? MNMpueeante Npumep.
8. Ha u4To cTOMT 00paTuTb BHUMaHWe MNpPU pPelleHUn UuppaymoHasbHbIX, APOOHO-

pauuoHasbHbIX YpaBHEHWU N HEPaBEHCTB?

KoHTponbHas paboTa
Oob6s3aTenbHas yacTb
Mpu pelweHnn 3agaHnii 1-4 3annMWLINTeE NPaBU/bHbIA 0TBET M3 YeTbIpeX NPeaoXKeHHbIX.

1 (1 6ann) Mexay KakuMmu gByMS HaTypasibHbIMU YMCNaMn HaxoguTcsa dmcno n/19?
A)19un20;B)2n3;B) 18n19;IN 3 n4

2. (1 6ann) OnpefenuTe KOopeHb ypaBHeHUsA x3=125

A) 3.;Bb) -3; B) -5; I') 5.

3. (1 6ann) PacnonoxunTe B nopsgke Bo3pacTaHus unicna: 2; $[5) n/17

A) 2; ¥ 5 n/l7; B) 2; n/17; 1J5; B) U5; 2; n/17; ) W, T~2; n/5

4. (1 6ann) YMHOXasa yncna ¢ 0qMHaKOBbIM OCHOBAHMEM, UX CTEMEHN.?

A) ymHOoXaeM; B) gennm; B) cknagbiBaem; ) OTHUMaEM.

Mpw BbINOHEHUN 3afaHNI 5-8 3aNULLINTE X0 PELLEHMS 1 MONyYeHHbI 0TBET.

5. (2 6anna) Hagnte 3HauYeHNe BbIpaXXeHUs npu a=7.

y 10+ V96
6. (2 6anna) HaignTte 3HauYeHMe BbIPaXKEHUS
7. (2 6anna) PaccTosaHue oT HabnwgaTensd, HaxoAsALWErocs Ha Heb60NbLIOW BbiCOTE h KNIOMETPOB

Haf 3eMnéid, [0 Hab6nwgaemMoli UM JIMHUU TOPU3OHTA BbluMcisieTca no dopmyne ~  \/2Rh rae
R=6400 Km — pagunyc 3emnun. C KaKoii BbICOTbl FOPM3OHT BUAEH Ha paccTosiHUM 48 KnnometpoB? OTBET
Bblpa3uTe B KNIOMeTpax.

8. (2 6anna) PewunTe ypaBHeHMe

JononHuTenbHasa yactb
Mpw BbINOHEHMM 3a4aHns 9 3aNULINTE X044, 060CHOBAHWE PELLEHNS U MOMYYEHHbIN OTBET.

9. (3 6anna) PewwmTe rpaduuecku cuctemy ypasHermii:(Y =_J'I>2(
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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

O6pasoBaTenbHble pesybTaThl, NOLNeXKaLL e NMPOBEPKE (INEMEHTbI):

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

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

TeopeTnyeckune BOMpocChI:

1 ChopmynupyiiTe onpejesieHre NokasaTe/ibHOM (YHKLUN.

2 MepeuncnnTe cBOMCTBA NOKAa3aTeNbHON (YHKLMN.

3 MepeumncnnTe cnocobbl peleHns NoKasaTelbHbIX YPaBHEHWIA.

4. CopmynumpyiTe NpaBu/Io PeLLeHNs MPOCTEALLIMX MOKa3aTeIbHbIX HEPABEHCTB.

5. B yem 3akntoyaeTcs rpadiMyecKnin CNocob peLleHns ypaBHEHWUA.

6. MpuBegmTe Npumep (PYHKLMOHANbLHOW 3aBUCMMOCTU MOKasaTeNbHOW (YHKUUW U3 peasibHOM
YKU3HU.

KoHTponbHasa paboTta

Ob6sa3aTenbHasa yacTb
Mpu pelweHnn 3agaHmnii 1-4 3annMWINTE NPaBU/bHbIA 0TBET U3 YeThIpeX NPeao>KeHHbIX.

1. (1 6ann) MNpn KakoM 3HaUYeHNN a PYHKLUMA y=ax bbiBaeT Ha BCeli 06/1acTn onpeaeneHnsa?
A) a=4; b) a=8,25; B) a=+ ') a=/1.
2. (1 6ann) Ha pucyHke n3o6paxkéH rpaduk gpyHkuumn suga f(x)=ax. Haligute sHaueHmefi2).

A) 25.; b) 5; B) 32; I') HeT BepHOro oTBeTa. L
3. (1 6ann) dyHKuMsa 3agaHa hopmynoi: O x)=(-)x. Uemy paBHo f(-2)?
A) -1; B) -4;B) 4;I') V2.

M—13
= 3.
4. (1 6ann) KopeHb ypaBHeHUS G)

A) 125; B) 13; B) 14; I") 15.

Mpw BbINO/HEHMM 3aAaHNIA 5-8 3aNMLINTE X0 PeLLeHMs N NONYyYeHHbI OTBET.
5. (2 6anna) HainanTe KOpeHb ypaBHEHUS 3x+2-5*3x=12
6. (2 6anna) CKoONbKO LeNbIX PeLLeHnn nMeeT HepaBeHCTBO 1<7X1<49?

7. (2 6anna) HalignTe TOUKY MakKcMMyma yHKLUMN N ’
8. (2 6anna) B xope pacnaja pagnoakTUBHOrNO M30TOoMa €ro Macca YMeHbLUAeTCA M0 3aKOHy

m(t) TO 2 : 70— HavanbHass macca m3oTona, t— Bpems, npoweglwee OT HavalbHOro
MOMeHTa, T— nepuog nonypacnaga. B HavanbHbIi MOMEHT BpeMeHM macca m3oTona 184 mr. Mepuog
ero nosiypacnaga coctaBnsieT 7 MvMH. HaingnTe, Yyepe3 CKO/IbKO MMHYT Macca nsotona 6yaet paBHa 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

O6pasoBaTe/bHble pe3ybTaThl, NOAeXKallye NPoBepKe (3NeMeHTbI):

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

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

TeopeTnyeckue BOMpocChl:

i CdopmynupyiiTe onpegeneHne norapuMmnUeckon yHKLNN.

2. MepeuncnnTe cBOCTBA NOrapnMMUYecKon YyHKLNK.

3. MpogomknTe onpeaeneHne: «Jlorapugm - 3T0...».

4, Uemy paBeH florapugm nponsBegeHna?

5. Uemy paBeH fiorapmgm 4acTHOro?

6. MpuBeguTe NpMMepbl N0rapnEMUYECKON CNMpann B NPpUPoLe 1 B OKPY>KatoLLEeM MUPpe.

7. Ha uTo cTouT 06patuTb BHMMaHWE MPU PeLeHUun 0rapuMmUUecKUx U ypaBHeHUn W
HepaBeHCTB?

6. Mepeuncnnte cnocobbl peLeHNsa orapuPMmnMUecKnX ypasHeHUA.

7 CtopMynumpyiTe NpaBu/Io PeLLEHUS MPOCTEALLIMNX NOrapuPMmUUeCKNX HEPaBEHCTB.

8. B ueMm 3akntovaeTca rpauyecknii cnocob pelleHUs ypaBHeHUIA.

6. MpusegnTe Nnpumep (QYHKLMOHAaNbHOW 3aBUCMMOCTI 1I0rapnuMUYEcKOn PYHKLMN U3 peasibHOM
YKU3HWN.

KoHTponbHas paboTa
O6s3aTeNlbHasa yacTb
Mpu pewieHnn 3agaHunii 1-4 3anuiLnNTe NPaBU/bHbIA 0TBET U3 YeTbIPeX NPeAI0O>KEHHbIX.
L (1 6ann) Kakasa 13 pyHKLUMIA BO3pacTaeT Ha Bcel ob6nactm onpegeneHns?
A) f(x)=log5x; B) f(x)=0,7x; B) f(x)=x2; ") f(x)=|ogi2X.

2x:
2. (1 6ann) YkaxuTte 06nacTb onpegeneHna gyHkumm /(x) = lg-—-
A) (-7; 1,5); B) (-»; -1,5), (7; -+»).; B) (-1,5; 7); M) (-»; -7), (1,5; +2).
1
3. (1 6ann) PacnonoXxunTb B Nopsjke Bo3pactaHus: log054; log050,4, IogQEz-.
1 1
A) logo,54; logo,50,4 ;logo,5 - ; B) logo,5 4;logo,5 - ;logo,5 0,4;

1 1
B) logo,5-; logo,50.4; logo,54 ; M) 10g050,4; log05-; log054.

log4(5-jr) = 2.

4. (1 6ann) HaingnuTe KopeHb YpaBHEHUS
A)11;6)-11;B)-3,IN)3

Mpw BbINOHEHMW 3aAaHNIA 5-8 3aNMLIMTE X0 PeLLEeHNs N NONYyYeHHbI OTBET.
5. (2 6anna) OnpegennTte 3HavyeHMe BblpaxxeHus log6 2 + log6 3 + 2log24.
6. (2 6anna) YKaxute HaMMeHbLLUee Lefoe pelleHne HepaBeHCTBa:

log3(6x-4) > 2.

7. (2 banna) HalignTe TOUKY MakKcMmyma yHKUMN -Y 8 1n(% 7) 8 X 3.

8. (2 6anna) Ona oborpeBa MOMeLWeHMA, TemnepaTypa B KOTOPOM TMOAAEPXKMBAETCA Ha YpPOBHE
Tr=150 4yepe3 paavaTop OTOMMEHWS MNPONYyCKalT ropsadvyto Boay. Pacxopg npoxogsiieii uyepes Tpyoy
pagnatopa Bogbl m = 0,6 kr/c. MMpoxoasa no Tpybe paccTosHMe X, BOfa OX/JaXfjaeTcs OT HayasibHOW

TemnepaTypbl TB=91° g0 TemnepaTypbl T, NPUYEM Yy T~Tn rpe Kr-°c —
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BT
7 = 28-
Ten0MKOCTb BOfblI, M -° C — KoappuuymeHT TennoobmeHa, a ~ = 0,8 — MNOCTOsIHHaS.
HainguTe, 1o Kakol TemnepaTtypbl (B rpagycax Llenbcus) oxnagutcesa Bofa, ecnu AnuHa Tpyobl pagmatopa

paBHa 144 m.

JononHuTenbHaa yactb
Mpw BbINONHEHWN 3a4aHNs 9 3anNULLINTE X0, 060CHOBaHME PELLIEHMS U NMONYYEHHbIA OTBET.

8. f@( 6ann\é\5 PewwnTte rpg'djl/ll-IECKl/l cucTemy ypaual-leHl/u%_}/{+ 2x 7 1093,135 , log35 .

OTa/ioHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afaHus
OTBeT A r 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, 4AP6 2.

APy 1, APy 2, APy 3.
OK 1, OK 4, OK 6, OK 7.
MK 15

TeopeTnyecKune BOMpocChI:
Copmynupyiite onpejesieHe MHOXeCTBaA.
MpogomknTe onpegeneHmne: «O6begUHEHNE MHOXECTB - 3T0...»,
MpopomxknTe onpegeneHune: «lepeceyeHne MHOXECTB - 3T0.».
Mpopo/mxknTe onpegeneHmne: «PasHOCTb MHOXECTB - 3T 0 .».
MN306pa3nTe ob6begnHeHNEe ABYX MHOXECTB Ha Kpyrax dinepa.
MN306pa3nTe nepeceyeHme Tpex MHOXECTB Ha Kpyrax Jinepa.
ChopmynupyiiTe onpegeneHune rpada. UTo HasbIiBaeTCs BEPLLUUHONM, pebpom rpaga?
Kak HailTu cTeneHb BepLlUMHbI rpada?
Ha3oBUTe OT/IMUUTENbHbIE YEPTbl MNO/THOFO U HEMOJTHOTO rpacoB.
10. Ha3oBUTe OTNMYNTE/bHbIE YepTbl CBA3HOMO Y HECBSA3HOIO rpados.

© N ok WD

KoHTponbHasa paboTta
O6na3aTenbHas 4yacTb
Mpu pewweHnn 3agaHunii 1-4 3anMWINTe NPaBU/IbHbIA 0TBET M3 YeTbIpeX NPeA0>KEHHbIX.

L (1 6ann) Kakasa onepauns nsobpaxeHa Ha Kpyrax ditnepa?

t 0

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

2. (1 6ann) Kakoii rpad npeacraBfieH?

A) nonHblii; B) HenonHbIA; B) [LEPEBO; I') HyneBolA.

3. (1 6ann) MATepo paboumx BCTPETUNUCL MPU BbiCaKe LBETOB B K/ymMbbl. CKO/IbKO BCEr0 6b1/10
cAenaHo pyKonoxxatui

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

4. (1 6ann) OnpegenuTe cTeneHb BepLlMHbI B:

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

Mpw BbINO/HEHMWM 3aAaHNIA 5-8 3aNULINTE X0 PeLLeHNS N NONYYEHHbI OTBET.

5. (2 6anna) 1. [aHbl gBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anuwute n
n3o6pasnTe rpaduyeckn HoBoe MHOXeCcTBO E: a) E=An B;6)E=An B.

6. (2 6anna) KonvHbl gpy3bsi 3aHMMAKOTCA KaKMM-HUOYAb BUAOM criopTa. 14 u3 HUX yBeKakTcs
tbyTbos10M, a 10 — 6ackeT60/10M. U TONbKO ABOE YBNEKAKTCA U TEM U Apyrum Buaom crnopta. CKObKO
apysei y Tonn?»
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7. (2 6anna) Ha pucyHKe — cxema Aopor, cBs3blBalolMX ropoackue napku A, b, B, I', 4, E. Mo
KaXX[0 [opore MOXHO [ABUraTbCA TO/bKO B OAHOM HanpaBfieHUW, YKa3zaHHOM CTpenkoin. CKOSbKO
CYLLLECTBYET pa3INUHbIX NyTei M3 napka A B napk E?

5] X
B A
8. (2 6anna) MoXXHO N1 HapucoBaTb M300pPaXKEHHbIN Ha PUCYHKe rpad He OTpbiBas KapaHgall OT

6ymaru n NpoBoAsa Kaxjoe peébpo poBHO O4WNH pas?

JononHuTenbHaa yacTb

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

9. (3 6anna) MNMepByt NN BTOPYH KOHTPO/IbHbIE paboThbl MO MaTeMaTWKe yCrewHo Hanucanu 33
CTyfeHTa, MepBYH WAWN TpeTbk - 31 CTyAeHT, BTOPY WM TpeTbio - 32 cTyfgeHTa. He meHee AByX
KOHTPO/IbHbIX PaboT BbINOAHUAN 20 cTyAaeHTOB. CKOMbKO CTYAEHTOB YCMELUHO PELIWIN TOMbKO OfHY
KOHTPO/IbHYIO paboTy?

OTa/loHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuns
OTBeT 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 1.5
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 naiiTu MeauaHy 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 mpuMepbI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX SBJICHHSX.
13.  Yro uzydaer cTaTUCTUKA?
14. IIponomxute onpenenenue: «CoueraHue — 3T0...».
15. IIponomxute onpenenenue: «Pa3menienue — 31o...».
16. IIponomxute onpenenenue: «llepecTtaHOBKU — 3TO...».
17. IIpusenure npuMep MHOKECTBA U3 PEALHON 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 3a0anuii 1-4 3anumume nPaguibHbLiL OMEEm U3 Yemuvipex NPedLoNHCeHHbIX.
1. (1 6amm) KomOuHatopuka — 3TO pasfen MaTeMaTUKH, OTBEYAIOIIMA 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 ennHndHbIX GakTos; I') 00001meHne 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.

Haiinure BEpOSTHOCTD TOTO, YTO OJUH CIYYaiiHO BBIOPAHHBIH 11 KOHTPOJISI HACOC HE MONTEKAeT?
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6. (2 6annma) ABTOMOOHIIBHBIE 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 LIBETOBOAA, €CJIU €CTh BHIOOP U3 5 BUIOB pa3HOW 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 APYra, BbIE3)KAIOT U3 MYHKTA A B MMyHKT

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.

Obs3arenpHast 4aCTh COAEPIKUT 33AaHU MEHUMAJIBHOTO O0S13aTEJIbHOTO YPOBHS, NOTOJHUTEIbHAS
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 mnojy4yaere oauH Oamn. Ilpu BBINOJHEHWH 3a7aHUS W3 JOMNOJHUTENBHOW YacTH
HeoOXOomMMO TOAPOOHO OMHCAaTh XOI pEIleHWs] W AaTh OTBET. lIpaBUibHOE BBIMOJHEHUE 3alaHH
JOTIOJIHUTENbHON YacTH OLleHuBaeTcs 3 Oayutamu win 1-2 6amiaMu 3a YaCTUYHOE pellieHue.

bannel, nony4deHHbIe 32 BCE BHINOJIHEHHbIE 331aHUs, CYMMUPYIOTCS.

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, JIP6 5, IP6 6, [IPG 7, [IPG 8, JIP6 9, IPG 10, APG 11, PG 12, PG
13, 1IP6 14.

APy 1, 1Py 2, 1Py 3, APy 4, [IPy 5, [Py 6, APy 7, [IPy 8, [IPy 9, 1Py 10, 1Py 11, 1Py 12, [IPy
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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JK3aMeHauMOoHHbIe 3aaHnA Mo MaTeMaTnKe
Ob6nas3aTenbHas 4yacTb
Mpwn BbINOMHEHUN 3afaHNiA 1-12 3aNNWINTE XO4 PELUEHUS U MOYYEHHbIA OTBET.
L (1 6ann) BbluucnuTte: 2sin(n/6)+2cos(n/3)
2. (1 6ann) Ha pucyHKe XWpPHbIMU TOUYKaMu
NnoKasaHO CYyTOYHOe KO/M4YecTBO 0CafKOB, BbiMafaBLUUX B
dnucte ¢ 7 no 18 pekabpsa 2001 roga. Mo ropusoHTanu
yKasbIiBalOTCA yucna MecAua, No  BepTUKaIn  —
KO/IMYECTBO 0CafKOB, BbINABLUMX B COOTBETCTBYIOLLMIA
JeHb, B MUAAMMeTpax. Ona HarnAagHOCTU XXUPHble TOUKU
Ha PUCYHKe COeAMHEHblI AuWHWeRn. OnpegennTe nNo
PUCYHKY, CKOMbKO AHEN Bblinagano 6osee 2 MUINUMETPOB
ocajKoB?
3. (1 6ann) Mo6unbHbIA TenegoH ctoun 16000 py6neit. Yepes HEKOTOPOE BPEMSI LIEHY Ha 3Ty MOJe/b
cHM3nnu ao 15200 py6neii. Ha CKOMbKO MPOLEHTOB Oblsia CHMKEHA LieHa?
4. (1 6ann) Ha Tapenke 16 NMPOXKOB: 7 ¢ pbl6OiA, 5 ¢ BapeHbeM U 4 ¢ BULLHeN. KONa Hayraj Bbl6upaeT
OfVH NUPOXOK. HalanTe BEPOATHOCTb TOr0, YTO OH OK&XKETCHA C BULLIHEN.

5, (1 Gann)

6. (1 6anin) HaiignTe KOpeHb ypaBHEHWS \7-bx-7.

7. (1 6ann) PewnTe HepaBeHCTBO 2X 5> 64. B 0TBET 3anNMLLNTE HAUMEHbLUEE MOMOXMNTEIbHOE
yuncno.

8. (1 6ann) Haligute KopeHb ypaBHEHUS

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

BbicoTa yBeTHuKa 35 cm, gMameTp ocHoBaHuMA 20 cM. CKONbKO 3eM/IN HEOBXOAMMO MNPUBECTU, YTOObLI
UBEeTHUK 6blN 3aM0/IHEH NOMIHOCTLIO. B OTBET 3anuwimMTe YNCNo, AesleHHOoe Ha .
11 (1 6ann) Haignute nnowagb GUrypbl, n306paxeHHOW Ha PUCYHKeE

12. (1 6ann) Teno pBuXeTcA Mo 3aKoHy S(t)=3t +5t (M) Haiigute ckopocTb Tena uyepes 1c

nocsie Havana ABUXEHUS.
JononHuTenbHasa yacTtb

Mpw BbINONHEHMM 3agaHnii 13-16 3annWIMTe X0 PeLleHns N NONyYeHHbI 0TBeT

13. (3 6anna) Bbluycnute I'II'IOLIéa,qb 3eMN, OTBEAEHHOro NojA KAym6y, MepuMeTp KOTOPOro
OrpPaHNYMBAKOT IMHUN Y=X"-2X-2 N y=-X"+2. BbINo/HUTe YepTexX. OTBET AaiTe B KBagpaTHbIX MeTpax.

14. (3 6anna) PewwuTe ypaBHeHWe sin2x - 2sinx=0. B 0TBeT 3anulinTe KONNYECTBO PELUEHWUIA,
npuHagaexawimx npomexyTky [0; 4TT]
15. (3 6anna) HaiiagnTe 06bemM MHOTOFpPaHHUKA, M306PaXKEHHOT0 Ha PUCYHKe (BCe BYrpaHHble Yr/bl
npsMbIE).
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16. (3 6an1na) CKoMbKO TOHH TOM/IMBA MOXHO XPaHWUTb B LUCTEPHE LWUIUHAPUYECKON (hopMbl, ecin
ee gnameTp 5 M, gnnHa 3 mM? MnoTHocTb Tonamea 0,7 r/cm3.

OTa/ioHbl OTBETOB:

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

3agaHuns

OTBeT 2 3 5 025 6 -7 1 -10 7 35000 15 11 9 5 6 41,
2T
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