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1. Pe3yabTarbl 00y4yenus, perjamentuposanabie PT'OC COO ¢ yuerom PI'OC
CI10

JucuunaMHapHbie (IpeIMeTHbIE) Pe3yJabTAaThl 0TPAKAIOT (najee - [IPG):

—[1P61Bnanenne MerogamMu  JOKa3aTeNbCTB, aNrOPUTMAaMU  pEIICHUs  3a/ady; yMEHHue
(bopMynHpOBaTh OMNpEIeNeHHs, aKCHOMBI W TEOPEMBI, MPHUMEHATh HX, MPOBOIUTH JOKa3aTeIbHbIC
pacCyKJIeHHs B XOJ€ peLIeHUs 3a/1a4;

—[1P62YMenune onepupoBaTh MOHATUSMU: CTENEHb YHCIA, JOrapu(M YHCla; YMEHHE BBIOJIHAThH
BBIUMCIICHUE 3HAUEHUH 1 NpeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jlorapudmamu, npeodpa3oBaHus
IpOOHO-PALlMOHATIBHBIX BBIPAKEHUI;

—[1P63YMeHune onepupoBaTh HNOHATHAMM: DPALMOHAIbHbBIE, HPPALMOHAIbHbIE, IOKa3aTelIbHBIE,
CTEIEHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

—[1P64YMenune omnepupoBaTh MOHATUSMH: (YHKIHS, HeNpepbhiBHAs (GYHKUUS, MPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
WCTIOJB3Ys CIPABOYHBIC MAaTEPHAJIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaXOJWTh HaWOONbIIME W HAWUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajlu3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3a7ad
Ha JIBWKEHME; pellaTh [IPAKTUKO-OPUEHTUPOBAHHbIEC 33/ja4l Ha HauOOJblIMEe U HaUMEHbLINE 3HAYEHU,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

—[1P65YMeHue onepupoBaTh MOHATUSAMH: palMOHANbHAs (DYHKIMS, MOKa3zaTelbHass (QYyHKLUS,
creneHHast pyHKIus, TorapupmMudeckas (GyHKIHSI, TPUTOHOMETPUYECKUe PYHKINHU, 0OpaTHBIE PYHKIINH;
YMEHHE CTPOUTH Ipad)MKy M3YYCHHBIX (YHKIUI, MCTONB30BaTh IpadUKu NpPU M3YyYCHUH TPOLIECCOB U
3aBUCUMOCTEH, npu peuieHuu 3anady u3 [IPyrux yueOHBIX NpenaMeToB M 3ajad U3 pEealbHOM KU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCHMOCTH MEX/y BEIMUYNHAMU;

—[1P66YMeHune pemaTb TEKCTOBBIE 337ayd pa3HbIX TUIOB (B TOM YHCIIE€ Ha MPOLEHTHI, JOIH U
YacTH, Ha JBWXKEHHE, paboOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 3aJa4d U3 00JacTU YIpaBICHUS
JMYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CHCTEMbI
10 YCJIOBHIO 33JJauy, UCCIIEJOBATh MOTYYEHHOE PELIeHNE U OLICHUBATh MPaBI0N0A00HOCTb Pe3ybTaToOB;

—[1P67YMeHue omnepupoBaTh MOHATHAMM: CpellHEe apHU(pMeTHdecKoe, MeauaHa, HauOoJbllee U
HauMEHbIIIEe 3HAYEHHUs, pa3Max, AMCIEPCHs, CTaHIApPTHOE OTKJIOHEHUE YHUCIOBOTO Habopa; yMeHHE
U3BJIEKAaTh, MHTEPIPETUPOBATh HH(OPMALINIO, TIPEACTABICHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
OTPaXAaIOIlyI0 CBOMCTBA pEalbHBIX IMPOLECCOB U SIBICHUN; MPEACTABIATh MHPOPMALUIO C MOMOIIbIO
Ta0JIMIl ¥ AUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM rpaduueckux
METOZOB U DJIEKTPOHHBIX CPEICTB;

—ITP68YMeHune onepupoBaTh MOHATHAMM: CIy4ailHBIN ONBIT U CIyd4alfHOE COObITHE, BEPOATHOCTh
CIly4yallHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCHOJIb30BAHHUEM TIpaUUEcCKHX METOOB;
IPUMEHATH (POPMYJIBI CIOKEHHUS M YMHOKEHHS BEPOATHOCTEH, KOMOMHATOpHBIE (DaKThI U (HOPMYIIBI IPU
pelleHny 3aJay; OLEHUBAaTh BEPOSITHOCTH peallbHbIX COOBITUH; 3HAKOMCTBO CO CIy4yallHBIMU
BEJIMYMHAMHU; yYMEHHE NPUBOJUTH IMPHUMEPHI MPOSABIEHUS 3aKOHA OOJIIIMX YHCENT B NPUPOAHBIX U
0OIIECTBEHHBIX ABJICHUSIX;

—[1P69YmMeHne omnepupoBaTh MNOHATHUSAMH: TOYKa, HpsMasl, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPAaHHBI YIOJ, CKPEIIMBAIOLIMECA INPsAMbIC, MAPaLUICIBbHOCTh U IEPIHEHIUKYISPHOCTh NPAMBIX U
IIJIOCKOCTEM, Yroal MEXAY MPSAMBIMHU, YrOJl MEXAY MPSIMOU U INUIOCKOCTBIO, YTOJ MEXKAY IJIOCKOCTSIMHU,
paccTosiHUEe OT TOYKHU 1O IUIOCKOCTH, PACCTOSTHUE MEXKIY IPSIMBIMH, PACCTOSHHUE MEXAY INIOCKOCTSIMU;



YMEHHUE HCMOJIb30BATh IPHU PEIICHUH 3a7ad H3ydeHHble (PAKThl M TEOPEMBbl IJIAHUMETPUU; yMEHHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

—[1P610YMenne omepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA, KYO,
napajiesienunei, pu3Ma, nupamMuza, Gurypa u moBEepXHOCTh BpalIeHUs, HIWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (UTYphl BpaILEHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
IIOBEPXHOCTU MHUPaMU/Ibl, IPU3MBbI, KOHYCa, LIMINHApPA, IUIOaas chepbl, 00beM Kyba, MPsIMOYTroJIbHOIO
napajiesienunea, MMpamMuibl, IPU3Mbl, IUINHIPA, KOHYCA, Iapa; YMEHHE U300pa)kaTb MHOTOTPaHHUKH
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHHUE DAcllO3HABATH IPABUIIbHBIC
MHOT'OTpaHHUKU;

—[1P611YMenne omepupoBaTh HMOHATHSAMH: JBI)KEHHE B IMPOCTPAHCTBE, MOJOOHBIC (PUTYpHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NPH
peLIeHuy 3a1ay;

—[1P612YMeHne BBIYMCIATH T'€OMETPUYECKUE BEIMYUHBI (IUIMHA, Yroj, IUIOAaAb, OO0bBEM,
IUIOIIA/b TOBEPXHOCTH), UCHOJIb3Ys U3yUEHHbIE (JOPMYIIBI U METObI;

—[1P613YMenue onepupoBaTh MOHATUAMU: NPSAMOYTOJIbHAs CUCTEMa KOOPAMHAT, KOOPAWHATHI
TOYKHM, BEKTOp, KOOPAMHATHl BEKTOpa, CKAJSIPHOE IPOM3BEINCHHUE, YTOJ MEXAY BEKTOpaMH, cymma
BEKTOPOB, MPOM3BEICHUE BEKTOpA HA YKCIIO; HAXOIUTH C MOMOIIBI0 M3YyYEHHBIX (POPMYI KOOPIMHATHI
CEPEIMHBI OTPE3Ka, PACCTOSHHUE MEKY IBYMs TOUKAMH;

—[1P614YMenne BBIOMpATh MOIXOMSIINN N3yUSHHBIA METOJ IS PEUICHUs 3a/1a4H, pacliO3HaBaTh
MaTeMaTHuyeckue (akThl U MAaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTEMaTHUYECKON HAYKH.

—I1PylymeHnue onepupoBaTh NOHATUAMHU: OIIPENEICHNAE, AKCHOMa, TEOPEMA, CIEACTBHE, CBOMCTBO,
IIPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH oOOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IIPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKOW MHIYKLIHH; IIPOBOANTH JTOKA3ATEIbHBIE PACCYKIACHUS IIPU PEIICHUH 3a]a4, OLCHUBATh
JIOTUYECKYIO MPAaBWIIBHOCTD PACCyKICHUN;

—[1Py2ymenune omnepupoBaTh MOHATUSIMH: MHOXECTBO, IIOAMHOXECTBO, OIEpallMyd Haj
MHOXECTBAMHU; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar Il ONMCAHUS peabHbIX
MIPOILIECCOB U SIBJICHUH, U ITPU PELIeHUH 3a1a4, B ToM yncie u3 [IPyrux yueOHbIX peaMeToB;

—[1Py3ymenue omnepupoBarh MOHATUAMU: Trpad, cCBsI3HBIA rpad, nepeBo, HuKiI, Tpad Ha
IUIOCKOCTH; YMEHME 3aJ]aBaTh U OMUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh rpadbl MpH
pELIECHNN 33]1a4;

—[1Py4ymenue cBOOOIHO ONEPUPOBATh MOHITUIMU: COUETaHUE, IEPECTAHOBKA, YHCIIO COUETaHUH,
YHCIIO MepecTaHOBOK; OMHOM HbI0OTOHA; yMEeHHE MPUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKAECHUS AJIs
peuieHus 3aay;

—I1PyS5ymenue onepupoBaTh NOHATUSAMU: HATYPAJILHOE YHCIIO, LEJI0€ YUCIIO0, OCTATOK 10 MOAYJIIO,
palMoOHAIbHOE YHCIIO, MPPALMOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, LENbIX, pPAlOHAJIbHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHUE MCIIOB30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOLIMIA 1eIUTeNb U
HauMeHblIee o0Iee KpaTHOE, arOpuTM EBKINAa Npu pemeHuH 3ajady; 3HAKOMCTBO C pa3IMYHBIMHU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS;

—[1Py6ymenune cBOOOAHO omepupoBaTh MOHATHUSMHU: CTENEHb C IIEJIbIM IOKa3aTeleM, KOpPEHb
HaTypaJbHOM CTEIEHH, CTENEeHb C pPAlMOHAIBHBIM II0KA3aTEJIEM, CTENEeHb C JEHCTBUTEIBHBIM
(BellecTBEHHBIM) ITOKa3aTeNeM, JJorapudM 4ucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;



—[1Py7ymenune omnepupoBaTh MOHATHUSAMM: TOXKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHHUE,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa ypaBHEHUN M HEPABEHCTB, PABHOCHIILHOCTh YPaBHEHUH, HEPABEHCTB
U CHCTEM, palHOHalbHbIE, WPPAUOHAIbHBIC, IIOKa3aTeJbHbIC, CTENeHHbIe, Jorapudmudeckue,
TPUTOHOMETPHUYECKUE ypaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JJIs PELICHUs MaTeMaTHYeCKUX 3ajad M 3ajad u3
pa3nuyHbIX 001acTel HAyKU U peaslbHOM KHU3HH;

—[1Py8ymenue cBoOOAHO omepupoBaTh NOHATHAMU: Tpaduk ¢GyHKIUH, oOpaTHas QGYHKIIUS,
KoMno3uuus (GpyHKOMM, JuHelHas (QyHKUUs, KBagpaTHuHass (QyHKIMs, cTeleHHas (QYHKLUUSA C LEIbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh Tpadukd (YHKIHUN, BBITOIHATH
npeoOpa3oBanus TpaguKoB (HyHKIIHIA;

YMEHHUE HCIOJb30BaTh Tpapuku (GYHKUUH A7 H3y4YeHHS IPOLECCOB M 3aBHCUMOCTEH TNpu
pemwiennu 3agad u3 IIPyrux y4eOHBIX NpeIMETOB M M3 pealbHOW >KHU3HU; BbIpakaThb (GopMyliaMu
3aBHCUMOCTH MEX/y BEJIUUYNHAMU;

yMeHue CBOOOJHO OINEpUpOBaTh MOHATUSAMM: YETHOCTh (DYHKIMH, MEPUOJUYHOCTb (PYHKIUH,
OrPaHUYEHHOCTh ()YHKLIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (DYHKIIMH, HauOoblIee U HauMEHbIIee
3Ha4YeHUs1 QYHKINU Ha IPOMEKYTKE; YMEHUE MPOBOANTH MCCIeI0OBaHNE (PYHKIINH;

YMEHHUE WCIOJIb30BATh CBOMCTBA M TpapuKku (YHKIMIA IJIs1 PEUICHUsS YpaBHEHUI, HEPABEHCTB H
3a/1a4 C MmapaMeTpamMu; M300pakaTh Ha KOOPJAMHATHOW TIJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUI,
HEPaBEHCTB U UX CUCTEM;

—[1Py9ymenune cBOOOAHO ONEPUPOBATH MOHATUSAMH: IIOCIEJOBATEIBHOCTh, apu(MeTHUecKas
porpeccusi, reoMeTpuyeckas mporpeccusi, OEcKOHEYHO yObIBarollash IeOMETpUYecKas MpOrpeccHs;
YMEHHE 3a/1aBaTh [10CJIEA0BATEIbHOCTH, B TOM YHUCJIE C IIOMOLIbI0 PEKYPPEHTHBIX (hopMyI;

—[1Pyl0ymeHnue omnepupoBaTh MHOHATHSAMM: HEHNPEPHIBHOCTh (YHKLUH, ACUMOTOTHI TIpaduka
¢byHKuMu, mepBas M BTOpas NpOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpEAeTICHHBbIH HHTErpajl; yMEHHE HaxOoJIuTh AacCUMITOTHl TIpaduka
(GyHKINW; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKITHA,
HaXOJUTh YpaBHEHHE KacaTelbHOU K rpaduKy G yHKIUY;

YMEHHE HCII0JIb30BATh MTPOU3BOIHYIO JUISl HCCIEA0BaHUs (QYHKIUHN, 115 HAX0XKIEHUS HAMJTy4IIero
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBbHO-PKOHOMUYECKMX M (U3MYECKHUX 3ajayax, s
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
IPUBOANUTH MPUMEPBI MATEMAaTHUECKOT0 MOJICIMPOBAHUS C MTOMOIIBIO JU(QepeHINaTbHbIX YPAaBHEHHIH;

—I1PyllymeHune omnepupoBaTh MOHATHSAMM: KOMIUIEKCHOE YHCIIO, COTNPSDKEHHBIE KOMIUIEKCHBIE
qKclia, MOJYJIb U apTyMEHT KOMILJIEKCHOTO Yucia, (hopMa 3alucy KOMIUIEKCHBIX Yncen (reoMeTprueckas,
TPUTOHOMETpHUECKass W anreOpanyeckas); yMeTh TIPOM3BOJUTH apu(METHUECKHE JEHCTBUSA C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH TPUMEPHI HCITOJIb30BaHHSI KOMIUIEKCHBIX YHCET;

— [IPyl2ymenune cBOOOAHO omepUpoBaTh MOHATUSAMHU: CpefHee apudmernyeckoe, MeIuaHa,
HauOoJplllee M HaMMEHbIEe 3HAUYEHUs, pa3Max, JAUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE JUI OMHCAHUS
YHUCIIOBBIX JIaHHBIX; YMEHHUE HCCIIEZOBAaTh CTaTHCTUYECKHE JIaHHBIC, B TOM 4YHCIE C NPUMEHEHUEM
rpadMuecKux METOJOB U JIEKTPOHHBIX CPEICTB; rpa)uuecKu MCCIe0BaTh COBMECTHBIE HAOIIOACHUS C
MOMOIIBIO JMarpaMM paccenBaHUs U JIMHEHHON perpeccuu;

—[1Pyl3yMeHrne HaxOOUTh BEPOSTHOCTU COOBITHM C HCIIOJIb30BAHHEM TIpaUuecKuX METOIOB;
MPUMEHATH U PeUIeHus 3aaa4d (pOpMyITbl CIIOKEHUS W YMHOXKEHHSI BEPOATHOCTEH, (hOopMyTy TMOITHOM
BeposITHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJBI; OIEHHUBATH BEPOATHOCTH
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peanbHBIX COOBITMH; yMEHHE ONEepUpOBaTh MOHATUAMHU: CilydaiiHas BeJIM4YMHA, paclpe/ieleHne
BEPOSITHOCTEM, MaTEMaTUYECKOE OXHUAAHUE, NUCIEPCHS W CTAaHJApPTHOE OTKIOHEHUE CIy4alHOH
BEIMYMHBI, (DYHKIMHM pacrpenesieHus U IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNbHOIO0 M HOPMAJIBHOTO
pacnpe/iesieHuii; YMEHHUE HCII0JIb30BaTh CBOMCTBA HM3YUEHHBIX PACHpPElCNICHUN [Js pelIeHus 3ajady;
3HAaKOMCTBO C TOHSTHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCICIOBAaHMUN; yMEHHUE
IPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIMX YHCEIl B IPUPOIHBIX U OOLIECTBEHHBIX SBICHUSAX;

—[1Pyl4ymeHnne cBOOOJHO ONEpPUPOBATH MOHATUAMM: TOUKA, IpAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YIroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YroJl, IepECeKaroIuecs, apajuleIbHbIe U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpsIMBIMU, YTOJ MEXIy MpAMOHM U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
WCTOJIB30BaTh TMPU PEHICHUH 33/1a4 U3Y4YeHHBIC (DAKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOTOTpaHHHKA, NMPAaBUIbHBII MHOTOTPAaHHHK, NMPU3Ma, MUpaMuia, GUrypa ¥ MOBEPXHOCTh BpPAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHsI KOHYCa ¥ LIMIMH/PA, apajuleIbHbIe OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOIPaHHUKA, U300pa)kaTh MHOTOIPAaHHUKH, (PUTYphI M IOBEPXHOCTH BpAILICHUS, UX CEUCHMUS,
B TOM YHCJI€ C OMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENTFHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTaTh TUTIOTE3bI O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
Kkinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOEHUS;

—[1Pyl15ymenue cBOOOJHO OMEpUPOBATh MOHATHSAMH: IUIOMIAAL (Urypel, 00beM (UTYDHI,
BEJIMYMHA YIJIA, PACCTOSHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSHUE MEKIY IPSIMBIMHU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMIAlb MOBEPXHOCTU MUPAMU/IBI, IPU3MBbI, KOHYCA, LIUIMHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO MapajuleNenunesia, NUpaMuabl, NPU3MbI, LWIUHApA, KOHYyca, LIapa; yMEHHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

—[1Pyl6ymenne cBOOOJHO ONEpUPOBATHh TMOHATHSAMH: JABM)KEHHE, NapauIeIbHBIA IEpeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Mnoao0us, noo0HbIe GUTYpHI;
YMEHHE paclo3HaBaTh paBHbIEC U MOJ00HBIE (PUTYpHI, B TOM YKCJE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yrod, IJI0Maab, 00beM) IpU petieHnu 3a1a4 u3 [IPyrux yueOHbIX IpeaMeToB U U3 pealbHOM KU3HY;

—I1Pyl7ymenne cBOOOJHO ONEpUPOBaTH MOHATHSAMM: MPSMOYrojbHas CHCTEMa KOOpPIUHAT,
BEKTOP, KOOPJAMHATBI TOYKU, KOOPAUHATEI BEKTOpA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO,
pas3oKeHue BEKTopa Mo 0a3ucy, CKalsipHOE MPOU3BEJCHHE, BEKTOPHOE IPOM3BEACHUE, YToJl MEXIY
BEKTOpPaMH; YMEHHUE UCMOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIMN METOJ JUIsl pELICHUs] T€OMETPUYECKHUX
3ajmady M 3anad [IPyrux yueOHBIX NpeIMeTOB; OMNEpUPOBATH MOHATUSAMHU: Marpuma 2x2 u 3x3,
OTIpeACUTENb MAaTPUILIbl, TEOMETPUUECKHUI CMBICIT OTIPEAETIUTENS;

—[IPyl8ymenne MoaenupoBaTh peaJbHbIE CUTyallUd Ha SA3BIKE MaTEMaTUKH; COCTaBIATH
BBIPQXCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 33J1a4M, MCCIEAO0BATh OCTPOEHHBIE
MOJIEJI C HCIOJb30BAaHHWEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTEMaTHYECKUE MOJEININ C IIOMOILBIO T€OMETPUYECKUX MOHATUIN U BEJIMYMH, PEIIATH CBSI3aHHBIE C HUMHU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPeACTBAMH MaTeMaTHYeCKOro aHalu3a, B TOM YHUCIE
COLIMAJIbHO-?KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;



—[1Py19ymeHue BbIOMpaTh MOAXOMALIMI METOA IJi PelleHHUs 3aJayd; MOHUMaHWE 3HAYMMOCTH
MaTEMATHKU B W3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX MPOILIECCOB U SIBICHHI; YMEHHE PAcIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, YMEHHE IPUBOJAUTH IPUMEPHl MaTeMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

Obuwue Komnemenyuu

OK 01. Beibupats crioco06sl pemenust 3a1a4 npohecCHOHaAIbHON NeITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEICTBA MMOMCKA, aHATIN3a M HHTEPIPETANKH HH(OpMAIUH,
1 “HGOPMAIIMOHHBIE TEXHOJIOTUH JIJISl BBIMOJHEHUS 33/1a4 TPo(ecCrOHaIbHOM 1eATeIbHOCTH

OK 03. IlmanupoBaTb M peaqu30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, IPEIIPUHIMATENBCKYIO ICITEIBHOCTh B IPOPECCHOHATBHON cdepe, UCTIONb30BaTh 3HAHUS TI0
MPaBOBOM M (PMHAHCOBOM IrPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYaIIUSIX

OK 04. D¢ddexTuBHO B3aUMOICHCTBOBATH U Pa0OTaTh B KOJUICKTHBE U KOMAaH/IC

OK 05. OcymecTBisITh YCTHYIO M HMHUCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoit @deneparuu ¢ yaeToM 0COOCHHOCTEH COIMATBHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK 06. IlposBasTh TpakIaHCKO-TATPUOTHYECKYIO MO3UIUIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJAUIIMOHHBIX POCCUICKUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4€TOM TapMOHHM3allMM MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIIECHUN, MPUMEHSATh CTaHIAPThHI
AHTUKOPPYILMOHHOIO IIOBEJICHUS

OK 07. CopnelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOILEH Cpelbl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OSpeKIMBOTO MPOMU3BOACTBA, d()(HEKTUBHO ACHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHIX

Hpod)eccuonaﬂbubw Komnemernuuu

I1K....



2. ®oHJ OLEHOYHBIX CPEICTB JJIsI BXOAHOT0 KOHTPOJIS

BxomaHO# KOHTPOIB COCTOMT W3 3aJaHUi, YaCTUYHO B3SATHIX M3 OTKpbIToro 6anka OI'D u BIIP mo
MareMartuke. Ha BeInmogHeHre 3a1aHUi BXOJJHOTO KOHTPOJIS JaeTcs 1 akagemudeckuit yac (45 MUHYT).

BXo1HO0# KOHTPOJIH COCTOUT U3 2-X YacTeil: 00s3aTEIbHON U JOTIOJTHUTETHLHOM.

OO0s13aTenbHAs 9acTh COJEPXKUT 3aJaHUSI MUHUMAIBHOTO 0053aTeILHOTO YPOBHS, JOTOTHUTEIHHASL
4acTh — 0oJiee CI0KHBIE 3aJaHus.

[Ipu BbIMIONHEHUH 3aJlaHUN TpeOyeTCsl MPEACTaBUTh X0/ PEIICHUS U YKa3aTh MOJYYCHHBIM OTBET.
[TpaBWIIBHO BBITIOJIHEHHOE 3aJaHWE U3 005A3aTEIHHOW YacTH OIEHUBACTCS B OJUH 0Oaul, MPaBHIBHOE
BBLIIOJIHEHHUE 3aJaHUI NOMOJHHUTEIBHON YacTH OLleHHUBaeTcs 3 OaymaMumin 1-2 OaljiaMu 3a 4acTUYHOE
perieHue.

bainel, monmy4yeHHbIC 3a BCE BBITIOJIHEHHBIC 3a/IaHHsI, CYMMUPYIOTCSI.

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cUCHeEMe

Ommemka Yucno o6annos,
Heo0Xo0umoe 011 NOJIYYeHUs OMmMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oobpaszoeamenvhule pe3yrbmamel, noodaexcauiue npoeepke (I1emMeHmol):

I1P6 1, I1IPG 5, ITP6 6, ITP6 9, I1P6 12, ITP6 14.
[1Py 1, ITPy 5, 1Py 7, I1Py 8, TPy 18, 1Py 109.
OK 01, OK 02, OK 04, OK 05, OK 06.

3adanun 6x00H020 KOHMPONA

Oos3aTeqbHas YaCTh
IIpu pewenuu 3a0anuii 1-4 3anuuiume npaguibHbLIL ONMEEM U3 YEMbIPEX NPEOIOHCEHHDBIX.
1. (1 6anm)Packpoiite popmMyity COKpaIieHHOI0 YMHOXKEHHS a?-b%:
A) a’-2ab+b% B) (a-b)(a+b); B) a’+2ab-b% I) (a-b)(a-b)

2. (1 6ann) [Inomaab TpEyroabHUKA BEIUUCISAETCS 110 GopMyJie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*h)/3.

R

3. (1 6amn) Kakoe u3 ciaenyrommx 4ucen 3aKII0YeHO MEXTy YUCIaMU 1748

A)0,4;5)0,5; B)0,6;T) 0,7



4. (1 6ann) Jaus rpaduxn pynxumii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

1) - 2) | 3)

o] 11 o[ 1 ’ o[ 1

1 9

= —x—6 _ .2 ——
a2 gy =X 8l g YT T s

Ilpu ¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJIy4eHHbLIL Omeem.
I 11

5. (2 6amna)Beraucnure 2 5

6. (2 6amna)Pemmre ypaBHeHHeX2-7X+10:O.ECJII/I ypaBHEHUE HUMeeT 0ojiee OJHOrO KOPHS, B OTBET
3alUIIMTE MEHBIINN U3 KOPHEH.

7. (2 6anna) [lnomans 3eMenb KPeCThbSIHCKOTO XO35HCTBA, OTBEEHHAS 0] TOCAIKy KYCTApHUKOB U
LIBETHUKOB, COCTaBJIAeT 24 rampacnpeeneHaMexXIyHUMU B oOTHomeHuu 5:3. CKOJBKO TI'eKTapoB
3aHMMAIOT LIBETHUKH?

8. (2 6amma) Beicota BH mapamienorpamma ABCD penut ero cropony AD Ha otpe3ku AH=2 u
HD = 32. quaronans napamienorpamma BD pasna 40. Haitgure nomaaer napaienorpamma.

JonmoaHuTEJIbHAA YACTh

Ilpu évinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aAHUE PeUIeHUs U NOJIYYEHHbLIL OMmEemn.

9. (3 6anna) Ppi00sI0B MPOIIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSIHHE BBEPX MO TEUYCHHIO
peKH, 3areM OpOCHJ SKOpb, 2 daca JIOBWI PbIOY M BEpHYJICS OOpaTHO uepe3 S5 4YacoB OT Hayalia
mytemiecTBus. Ha kakoe paccTostHHMEe OT MPUCTAaHU OH OTILIBLI, €CIM CKOPOCTh TEUEHHUs PEKHU paBHA
2 KM/4, a COOCTBEHHAsI CKOPOCTH JIOAKH 6 KM/4?

ITAJTOHLI OTBETOB:

Howep 1 2 3 4 5 6 7 8 9
3adaHUA
Otser B B B A 27 2 9 816 8
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3. ®oHI OLEHOYHBIX CPEICTB ISl TEKYHIEr0 KOHTPOJIS

Texymuii KOHTPOJIb MPOBOASTCS BO BpEMsl AyJTUTOPHBIX 3aHSITHM MO MaTEMaTHUKE B COOTBETCTBUU C
y4eOHBIM TUTaHOM | paboueit nmporpammbl OJ] «Marematrnka» 1Mo BCeM paszieiaM MporpaMMbl. TeKymui
KOHTPOJIb COCTOMT M3 JBYX 4YacTeil: TeopeTHueckod u mpaktuieckoil. Ilpm sTtom oOydaromuecs
MOJIY4aloT JBE OTMETKHU.

Teopernueckass 4acTh HPOXOAUT B ()OpPME YCTHBIX OTBETOB: OOydYaIOIIMECS BBITATHBAIOT IMATh
KapTO4YeK C BOMPOCAMH, JAIOT MOJHBIM OTBET (CO CIHMCKOM BOIPOCOB OOyYarolluecs 3HAKOMSTCS B
Hayajie U3yuyeHus pas3zena).

IlIkana nepesooa 6a1106 8 OMmMemKu nO NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos Ha meopemuueckue 60npPocyl
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauuno) 5)

3amaHus MPaKTUYECKON YacTh (KOHTPOJIbHBIE pabOThI) YaCTUYHO B3SITHI U3 OTKpBITOro O6anka EI'D
u BIIP no maremaruke.

Ha BpInoIHEHNE KOHTPOIBHOM paboThI M0 MaTeMaTuke AaeTcs 1 akameMudeckuit yac (45 MUHYT).

KonTponbHas paboTta cocTout ux 2-X yacteid. B mepBoii yactu npe/araeTcs BHITOIHUTE 4 3a/1aHus
- BBIOpaTh NMpaBUIIbHBIA OTBET U3 YETHIPEX NPEUIOKEHHBIX. BO BTOpOl YacTu npezasiaraercs BbIIOJIHUTD
6 3amanuii - 0hOPMUTH X0 PEIICHUS U 3aMucaTh MOJTYYESHHBII OTBET.

3a mpaBUILHOE BBITOJIIHEHUE JIFOOOTO 3a/IJaHuUs TIEPBOM YacTH O0YJarOIIHMIACS MOTyJYaeT OAnH Oasia.
[IpaBuiibHOE BBITIOIHEHUE 3a/IaHUN BTOPOM YacTH OlleHHMBaeTcs 2 Oamutamu win 1 GaiioM 3a 4acTUYHOE
pelieHue.

bainnel, monyyeHHbIe 3a BCE BBIIIOJIHEHHBIE 3a/1aHHSI, CYMMUPYIOTCSL.

Illkana nepesoda 6ann06 6 ommemKu no NAMUOAITLHOU CUCEME

Ommemxka Yucno 6annoe,
Heo0Xxo0umoe 0114 noJIyUeHus OmMemKu
«3» (y008.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

11
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3.1 IlIpameie u nnockocmu 6 npocmpancmee

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (Ia1emMeHmaol):

I1P6 1, I1P6 9, T1P6 11, ITP6 12, ITPG 14.
[1Py 1, ITPy 14, ITPy 15, I1Py 16, ITPy 18, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

IIK ...
Teopernyeckne BONPOCHI:
1. Chopmymupyiite Teopemy Iludaropa.
2. [lepeuncanre ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. [lepeuncnure ciocoObl 3aJaHUS TUIOCKOCTH.
4. [Iponomxure Teopemy: «Ecinu onHa U3 AByX NapajuledbHBIX NPSMBIX NEPIEHIUKYISpHA
IJIOCKOCTH, TO...».
S. [Iponomxure Teopemy: «Ecnum nBe mapajiebHbIE TUIOCKOCTH MEPECEKANOTCS TPETHEM,
.
6 ChopmynupyiiTe onpeeneHue IByrpaHoro yria.
7 ChopmynupyiiTe onpeaeaeHnue TpeXrpaHoro yria.
8. Packpolite moHsATHE «YTrOJl MEXAY IIPAMBIMU».
9 [lepeunciure B3auMHOE PaCcON0KEHHUE JIBYX MPSIMBIX B IPOCTPAHCTBE
10.  Kakwue npsiMble Ha3bIBAIOTCS MMapauIeIbHBIMU B IPOCTPAHCTBE?
11.  Kaxue npsmble Ha3bIBAIOTCS CKPELIMBAIOIIMMHUCS B IPOCTPAHCTBE?
12. Kaxkue npsiMble Ha3bIBAIOTCS MEPICHINKYISIPHBIMU B IIPOCTPAHCTBE?
13.  Ilepeuucnute B3aMMHOE PACIIONIOKEHHUE MIPSMOI U TUIOCKOCTH B IIPOCTPAHCTBE.
14.  PackpoiiTe NOHSATHE «YTOJl MEXY MPSMOU U MIOCKOCTBION.
15.  PackpoiiTe noHsATHE «apauIeIbHOCTh IPSIMON U IIIOCKOCTHY.
16. Packpolite noHsATHE IEPIEHINUKYIIPHOCTD NPSIMOU U IIJIOCKOCTH.
17. [Tepeuncnrre B3aMMHOE PaCIONIOKEHUE ABYX MIOCKOCTEN B MPOCTPAHCTRBE.
18. PackpoiiTe moHIATHE «YTOJI MEXAY IIOCKOCTSIMU.
19.  PackpoiiTe NOHATHE «TapaJUIeTHHOCTh IIIOCKOCTEIM.
20.  PackpoiiTe NOHATHE «IEPHEHIUKYIIPHOCTD IIOCKOCTEH».
21.  Kak HailTu paccTOssHUE OT TOUKH 10 MPSAMOiA?
22.  Kak HallTu paccTossHuEe MEXy MPSIMbIMH?
23. Kak HaliTu paccTostHE MEXAY IUIOCKOCTSIMU?
24.  Ilponmomxure onpenenenue: «llepneHIuKymnsp — 31o...».
25.  Ilponmomxure onpenenenue: «HakiioHHas — 3T0...».
26.  Ilpomomxure onpenenenue: «Ipoekiust HAKITOHHON — 3TO. .. ».
27.  Ilepeuncnure CBONCTBA MapauIeIbHOTO MPOESKTUPOBAHMSL.
28.  IlpuBeauTte mpuMepbl CHMMETPHI Ha MJIOCKOCTH B IPUPOJE, HCKYCCTBE, apXUTEKTYypE.
29.  IlpuBeauTte mpuMepbl CHMMETPHIA B IPOCTPAHCTBE B MMPUPOJIE, UCKYCCTBE, apXUTEKTYpE.

30. B ueM oTiin4He MOHATHE «IBYKEHUE» OT MIOHSATHS «IIOBOPOT»?

KontpoJbsHas padora Nel
Qos3aTe/IbHAS YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.

1. (1 6anm)Pacummdpyiite KpaTkyto 3anuch: a€ f.

A) TOYKa & MPHHAISKHUT IUIOCKOCTH ; Bb) Touka & mpuHamiexut npsmou f; B) mpsavas a

MMPUHAJICIKUT IIJIOCKOCTHU ﬁ; F) npsiMas a IEPEeCeKaeT IMIOCKOCTh ﬁ

12



2. (1 6amn) [Ipssmeie AB u CJ1 ckpemuBatorcs. Kakoe pacrnonoxxenue nmerot npsimbie AC u BJ1?
A) napamiensHsle; b) nepnenaukynspusie; B) ckpemusarores; ) nepecexarorcs.

3. (1 6amn) [Mnockoct @ u f umerot 1 o6y Touky. KakoBo ux B3amMHOE pacroioskeHue?
A)napaiensHbl; b) mepecekarorces mo npsamoii; B) copnagarot; I') ckpemuBaroTcs.

4.(1 Oamn) Ecmu mnpsMas, mpoBeAcHHAs Ha IUIOCKOCTH Yepe3 OCHOBAaHHWE HAKJIOHHOM,
NIEPIEHIUKYJIIpHA €€ IIPOEKIINH, TO OHA. ..

A) nepneHAMKYJSpHa M CcaMOM HakJIOHHOM; b) mnapamienbHa M camMol HakJIOHHOH; B)
CKPEILMBAETCS C HAKJIOHHOMW; [') mepneniukyispHa OCHOBaHUIO HAKJIOHHOM.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwienus u nOJIy4eHHbLIL OMeEem.

5. (2 6amna) Yepe3 kouiel otpeska AB u ero cepeauny M mpoBelieHBI Hapaijie/IbHbIC TPSIMBIC,
MepeceKaIre HEKOTOPYIO IUIOCKOCTh B Toukax Aj, B; u Mj. Haligure mnuny ortpeska MMj, eciu
oTpe30ok AB He nepecekaeT miockocThb U eciiu AA1=6,8cMm, BB1=7,4cMm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nonapuo neprienaukyisipasl. Haiinure orpesok CJI, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7.(2 Gamma)I3 TOYKM K TUIOCKOCTH NPOBEAEHBI JBE HaKIOHHBIE. Haiinute mmmHBI 00mIETO
MEPIEeHIUKYIIAPA, €CITU MPOEKINN HAKJIOHHBIX OTHOCSTCS Kak 2:3 U JJIMHBI HAKJIIOHHBIX paBHBI 23 ¢M U 33
CM.

8. (2 6annma) Haueptuteky0OABCJIA1B1C1/1;. [loctpouts Touky KEAB, Touky MEI/1;1C, oTpe3ok
PEEAB.C;.

JonoJHuTelbHAN YaCTh
IIpu evinonnenuu 3a0anua 9 3anuwiume x00, 000CHO8aNnUE PEUIEHUS U NOTIYYEHHBLI OMGEm.
9. (3 6amna) Pa3buth mnBerHuk Kpyrinoil ¢opmbl (R=2 M) Ha yacTH pa3nUYHON IUIOINAMIH.
PaccuuTarh KOJIMYECTBO CaKEHIIEB LIBETOB JUIs KaxJaoro cexropa. OQopMUTh CXeMy IIBETHHKA.
Hamnpumep:

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a]aHus
OTtBer B B b A 7,1 15 9 - -
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3.2 Koopounamul u éexmoput

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmut):

I1P6 1, ITP6 9, ITP6 11, ITP6 12, ITP6 13.

[TPy 1, TPy 14, ITPy 15, ITPy 16, [TPy 17, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

K ....

Teopernyeckne BONPOCHI:
W3 gero cocrout NpsAMOYTroJibHasg CUCTEMa KOOPpAUHAT B HpOCTpaHCTBe?

Ecin Touka J€XUAT B INIOCKOCTH XY, KaKkas KOOpINHATa y Hee HyJeBas?
IIpuBenuTe npuMep KOOPAUHAT TOYKU A, KOTOPas JIEKUT HA OCH Z.
PackpoiiTe noHsTHE «BEKTOP.

Kak HaiiTu koopauHaThl BeKTOpa?

Ilepeuncinre U pacCKpOUTE MPaBUIIA CI0KEHUS BEKTOPOB.

Kaxue BeKTOpbI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?

Kaxue BekTOpbI Ha3bIBalOTCA MEPIEHIUKYISIPHBIMU?

YeMy paBHO CKaJISIpHOE NPOU3BEIEHUE BEKTOPOB?

Kak HaiiTu BEKTOpHOE POU3BEIECHUE BEKTOPOB?

UYemMy paBeH yroyl Mexay BEKTOpaMu?

[IpuBeaute npumep MaTpuipl 2x2.

[IpuBeauTe npuMep MaTpuilbl 3x3.

©ooNo kWD E

I e
wn ke o

KontpoJjanHas padora Ne3

Oos3aTesbHAS YACTh

Ilpu pewwenuu 3a0anuii 1-4 3anuwiume npasunbHvlii OMeem U3 Yemuipex nPeoioIHceHHbIX.

1. (1 6amn) Hanst Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 HUX Jexar HA
KoopauHaTHOU npsimoit Oy?

A)A;B)B; B)C; I) /1.

2. (1 ©6amn) Kakme wu3 Bektopo a(l,0,-1), c(1/3,2/3,-2/3), »(1,1,1), p(0,0,-2) sBasroTCS
eAMHUIHBIMU?

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

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

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

4. (1 6amn) Jausl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepearHoi Kakoro oTpe3ka sBISETCS TOYKa
M(0,3,4)?

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

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u NOJIYYEHHbLI OMEEm.

5. (2 6anna) {ans! BexTops a(-6,0,8) , B(-3,2,-6). Haiinure ckanspHOe MpOU3BEICHIE BEKTOPOB.
6. (2 6ana)lIpu Kakux 3HAYEHHSX 71 BEKTOPLL  d(4,n,2), é(1,2,n)nepnesIuKyIspHbL?)

7. (2 6anna) Hansl BekTops! a(-6,0,8), B(-3,2,-6). HaliquTe KocuHyC yria MeXIy BEKTOPaMH.

8. (2 6anna) HokaxuTte, yto 4eTbipéxyronbHuk ABCJI sBrsieTcss poMOOM, eciiu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JlomoJHUTEIbHAA YaCTh
Ilpu eévinonnenuu 3a0anun 9 3anuuiume xo00, 000CHOBAHUE PEUeH U U NOTYYEHHbLIL OMBEM.
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9. (3 Gamma) Maker kiayMOBI TpeACTaBIEH Ha KOOPAWHATHOW IUIOCKOCTH. Haiimurte miommans

KIyMOBI (4ETHIPEXYTOJIbHUKA), BEPIINHBI KOTOporo uMerot koopausats (8;0), (10;8), (2;10), (0;2).
¥

101

[+

9Tajl0HbI OTBETOB:

Homep 1 2 5 6 7 9
3agaHus
OTBer B B -30 -1 -3/7 68
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3.3 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Obpa3zoseamenvhle pe3ynvomanbsl, RodeHcAUUE NPOGEPKeE (INEMEHMbL):
ITP6 1, TTP6 3, ITP6 5, ITPO 14.

[TPy 1, [TPy 6, TPy 7, ITPy 8, [1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

[IK ...
TeopeTnueckue BONPOCHI:

1. UYeMy paBeH yroii B OJIUH pajguaH?

2. B Kakux 4YeTBepTSAX TPUTOHOMETPUYECKOTOo Kpyra (QYHKOHS Y=SinX HpUHUMAET
MOJIOKUTEIbHBIC 3HAYCHHUS?

3. B Kkakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (QYHKUIUS y= COSX IPHHUMAET
OTpHILIATENIbHBIC 3HAUYCHUS?

4. [Mponomxkute onpenenenue: «CHHYC OCTPOTO yriia — 3TO...)».

5 [Tponomxkute onpenenenue: «KocuHyc ocTporo yria — 3T10...».

6 [Tponomxute onpenenenue: « TaHreHC OCTPOTO yria — 3TO...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

8 Uemy paBHO npousBeneHue tgx*ctgx?

9 Yemy pasen Sin(2X)? ChopmynupyiTe MpaBUIO BEIYUCICHUS.

10.  Yewmy paBen c0S(2x)? ChopMynupyiiTe MpaBUIIO BHIYACICHUSI.

11.  IlepeunciuTe TPUTOHOMETPHUECKUE (PYHKIIUH, YKAKUTE UX TTEPHO/IBI.
12. Yewmy paBen nepuoa GyHKiuu y=c0S(4X)?

13. eMy paBeH rnepuol GyHKIUU y=cos(x/4)?

14, Omnpenenure o6nacTh 3HauUeHUs1 GyHKIUU y=3c0s(5x)?

15.  Ilepeuncnure criocOOBI PEIICHUS TPUTOHOMETPUUYCCKUX YPABHCHHU.

16.  PackpoiiTe aJirOpUTM pEIICHUsI OJHOPOIHBIX TPUTOHOMETPUYECKHUX YPaBHEHHI IMEPBOTO
TOPSIIKA.

17.  PackpoiiTe aJrOpUTM PEUICHUS OJHOPOTHBIX TPUTOHOMETPHYECKHX YPaBHEHUH BTOPOTO
TOPSIIKA.

KounrpoanHas padora Ned
Oo0a3aTeIbHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguIbHBLIL OMEEN U3 YUeMbIPEX NPEOTOHCEHHBIX.

1. (1 6ann)B AABC sinCZ%. Kakas u3 ctopoH siBnsieTcst runoteny3oit AABC?
A) AB; B) AC; B) BC; T') CB.

2. (1 6amn) Yrnom kakoii uerBepTH sBisieTcs yroi a=400°?
A)LB)IEB)IILT) IV,

3. (1 6amn) Kakue u3 GyHKIMN SABISFOTCS YETHBIMU?

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

4. (1 6ann) Kakue n3 yncen SBISIOTCS KOPHEM YpaBHEHUS COS X Z%?

T T T 2
A)x=—; b)x==; B)x=—; I') x=—.
= B)x=; B)x—; I) x==
Ilpu évinonnenuu 3a0anuit 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL OMmeem.
. T us
5. (2 6anna)Beranciure: sin + COS-..

. 2 . 2
6. (2 6anna)  Haiinure 3HaueHue BBIpa)KeHI/I}I4aI‘CCOS\/2—— - 4arcsin(— \/2——)
7. (2 6amna)JokaxuTe ToXIeCTBO: 28in(1m/2+0a)+ cos(m—a)= cosal.
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8. (2 6ama)Pernre ypasuenue: Sin’ x - 4 sin x + 3 =0.

JIOmOJHUTEJILHAS YACTh

Hpu éblnonHenuu 3a0anus 9 3anuwmume xo¢), oﬁocuoeauuepemeuuﬂ u nOlelleHHblﬁ omeem.

9. (3 6amna)Pemmure cucremy ypaBHEHUH:
xXt+y=m
sinx + siny = 2.

ITaJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHus
OtBer b A B b 1 2n - % + (g +

2mn, 21n; % +
ne Z 21n),
neZ
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3.4 Ilpouseoonasn hynkyuu, ee npumenenue

Obpa3zosamenvhble pe3yniomamaol, nooaexcaujue nposepke (I1emMeHmpt):
ITP6 1, TIPG 4, TTP6 6, ITPO 14.

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

CoNoA~WNE

18.

Teopernyeckne BONPOCHI:
IIponomxute onpenenenue: «IlocienoBareabHOCTb — 3TO. .. ».
[TpuBenute npumMep apuHMETHUECKON TPOTPECCU.
[IpuBenuTe npuMep reOMETPUIECKON ITPOrPECCUN.
[TpuBenute npuMep OGECKOHEUHO YOBIBAIOIIEH TeOMETPUIECKOM MTPOrPECCHU.
IIponomxure onpenenenue: «IIpoussonHas — 310...».
Packpolite reoMeTpUYECKHil CMBICIT IPOU3BOJAHOM.
IIponomxure onpenenenue: «KacareiapHas — 3T0...».
Packpoiite puznyeckuii CMBICI TPOMU3BOIHOM.
Ilepeuncnure npaBuila BEIYUCICHUS IPOU3BOIHBIX.
YeMy paBHA IPOU3BOIHAS CTENICHHON QYHKITUH?
Yemy paBHA IPOU3BOIHAS IPOU3BEICHUA?
UYemy paBHA IPOU3BO/IHASL YACTHOTO?
YeMy paBHa IPOU3BO/IHAS CIOKHOU QyHKIHU?
CdhopmynupyiiTe mpu3HaK BO3pacTaHus QyHKINU.
Chopmynupyiite npu3Hak yObIBaHUS (QYHKIHH.
ChopmynupyiiTe npu3HaK TOYKU MaKCUMyMa (yHKIIUH.
Chopmynupyiite npu3HaK TOYKM MUHUMYMa (YHKILIUH.
CocraBbTe aNTOpPUTM pEHICHUS 337]ad Ha HAXOXICHUS HAMOOIBIIEro M HAMMEHBIIErO

3HaueHus! QYHKIMU Ha OTpe3Ke?

19.
MPOU3BOIHOM.
20.

CocTaBpTe aIrOpUTM HCCIEIOBAHUS U TNOCTPOeHUs rpaduka (QyHKUUM € MOMOILBIO
Kak HaliTh BepTUKaIBHYIO aCUMIITOTY Tpaduka GyHKIUU?

KountpoJanHas padora Ne5
Oo0a3aTeIbHA YACTh

Ilpu pewwenuu 3a0anuii 1-4 3anuwiume npasuibHvLil OMeEem U3 Yemulpex nPedioHceHHbIX.

1.

(1 6amr) Yemy paBHa IPOM3BOHAS (PYHKIIHH Y=COS X?

A) y'=-sin’%; B)y'=-2sin%; B)y'=-2cos x sinx; I') y’=2cos x.
2. (1 6amm)ITo xakoii u3 GOpMyYIT BEIYUCISIETCS TIPOU3BOTHAS TPOU3BEICHUS?

u'v—uv’

A) (uhv)'=u"+v’; B) (wy) =u'v+uv’; B)() = ———; D(f(g(x) =f (g(x))*g ().
3. (1 6amn)Pemute ypasHenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepute oTBeT.
A)1;b)-1;B)4;T) -4.

4.

(1 damwn)Ha pucynke wu3oOpaxeH rpaduk mnpousBogHoi ¢ynkiwu f(X), ompenenenHoit Ha

unrepsaie (—10; 8). HaitnutekonuuectBoTouekmakcumymadyuknuuf(x)na orpeske [—9;6].

¥

=y

ol 1 YT 7 8

A)5;B5)4;B)2;T) 3.
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Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 pewienus u nOJIy4eHHbLIL OMeEem.
5. (2 O6amma) MarepuasibHas ~ TOYKAa  JBIDKETCA  TNPSAMOJMHEHHO MO  3aKOHY

x(t) = —t* 461 — 4> + 5t —5
(TIe X —paccTossHUEeOTTOUKMOTCUETaBMETpax, I —BpeMsIBCEKYH/1aX,
U3MEpEeHHOeCHaYana BIkenns ). HaliinteeeckopocTs (BM/C) BMOMEHTBpeMenu! — 3 c.
6. (2 6anma)Ha pucynke u3obpaxén rpaduk ¢ynkuuuy =f(X) u kacareipbHas K HEMy B TOUYKE C

abcruccoiiXy. Haiigure 3nauenue npousBoaHoi GpyHkiuuf(X) B ToukeXo.
YA

(x—2)(x+3)> 0
(x—8)
8. (2 6anna)lccnenoBaTh GYHKIHIO f(x)=x3 — 3X ¥ IoCcTpouTh €€ rpaduk.

7. (2 6anna)PemmTe HEpPaBEHCTBO:

JlomoJIHUTEIbHAA YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuuwiume x00, 000CHOBAHUE PEUIeHUA U NOTYYEHHbLIL OMEEem.
9. (3 6amna) ®upme «CamoBoa» BBIACNAIOT Y4acTOK 3emiu Iuiomaapio 100 M2, [Ipennararot
YeThIpEe y4yacTKa pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil y4yacToxk ogoOpUT AMPEKTOP
¢bupmbl «CaoBoay», YUIUTHIBAs, 4YTO HEOOXOAUMO Oy/ET MOCTaBUThH 3a00p MO MEePUMETPY?

ITAJIOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9

3aManus

OtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +o0)
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3.5 Muozozpannuku u mena spawienus

Obpa3zoseamenvhle pe3ynvomanbsl, RodeHcAUUE NPOGEPKeE (INEMEHMbL):
I1P6 1, I1P6 6, T1P6 9, TTP6 10, ITP6 11, ITP6 12, I1P6 14.

[TPy 1, TPy 12, ITPy 13, ITPy 14, [1Py 15, I1Py 16, [TPy 18, I1Py 19.

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

TeopeTnyeckue BONPOCHI:

1. [Iponomxure onpenenenue: «MHOTOIpaHHUK — 3TO.. ..

2. IIponomxure onpeanenenue: «lIpuzma — 370...».

3. IIponomxure onpenenenue: «lIpAMOyroybHbIN MapajuieaenuIes] — 3T0. .. ».

4. [Iponomxure onpenenenue: «Kyo —ato...».

5. [Iponoikure onpenenenue: «llupamuga — 3t1o...».

6. CdhopmynupyiiTe CBOHCTBO O MPOTHBOJIEKAIIUX IPAHIX Hapajiesenue/a.

7. CdhopmynupyiiTe CBOHCTBO O JHATOHANAX MapauIeIeUIea.

8. ChopmynupyiiTe CBOWCTBO O AHArOHadM H JUHEWHBIX pa3Mepax MPsIMOYrOJIbHOTO
napajuleIenuneaa.

9. Kakas npusma Ha3bIBaeTCs NpsAMOM?

10.  Kakas mpu3Ma Ha3bIBaeTCS MPABUIHHOMN?

11.  PackpoiiTe NOHATHE «IIpaBUJIbHAS MHUPaAMUIAY.

12.  Yro Takoe anodema npaBUIbHON MUpaMuIb?

13. B uem omnyMe NOJHOM MOBEPXHOCTH MIPU3MBI OT IOJIHOM MOBEPXHOCTH MUPaMM/Ib1?

14. Cdopmynupyiite TeopeMy 0 BBIYUCIEHUN OOKOBOI MOBEPXHOCTH MPSAMOM IPU3MBI.

15.  CdopmynupyiiTe TeopeMy O BHIUHUCIEHUN OOKOBOM MOBEPXHOCTH MPABUIBHOM NMUPAMU/IBL.

16. HazoBute mpemmersl U3 Bamield MpoeCCHOHATBHOW IESTEIBHOCTH, KOTOPBIE HMEIOT

(hOpMBI MHOTOTPaHHUKOB.

17. Kakume MHOTOTpaHHMKH Ha3bIBAIOTCS NpaBWiIbHBIMH? [lepeuncnure mnpaBUIIbHBIC
MHOTOTPaHHHKH.

18.  Tlpomomxwure onpeneneHue: « {umuHmp — 310...».

19.  Ilponomxure onpenenenue: «kKonyc —ato...».

20.  IIpomomxwute ornpeneneHue: «YCEYeHHbIH KOHYC — 3TO...».

21. [Iponomxute onpenenenne: «lap —370...».

22. Yo sBIsIeTCS BBICOTOM YCEUYEHHOTO KOHYyca?

23. Yo sBIsIeTCSA OCEBBIM CEUEHUEM LIMIIMHAPA, KOHYCA, YCEUEHHOT0 KOHYca, 1mapa’?

24, [lepeuncnure eAMHULIBI U3MEPEHUS TUIOLIAIU, 00bEMA.

25.  Yemy paBHO OTHOIIEHUE IJIOLIA/IEH MOBEPXHOCTEN MOJOOHBIX (PUTYp B IPOCTPAHCTBE?

26.  Uemy paBHO OTHOIIEHHE 00BEMOB MOAOOHBIX (PUTYP B MPOCTpaHCTBE?

27.  HaszoBure mnpeamersl M3 Balled NpopecCHOHATBHOM AEATENbHOCTH, KOTOpPbIE HMMEIOT

(GbOopMBI TeJ BpalleHHs.

KontpoJabnHas padora Ne6
OQ0s3aTeIbHA YACTh

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.

1.

(1 6anm)B kakux eAMHUIIAX U3MEPSAETCS MIIOLIA b TOBEPXHOCTH MHOTOTPAaHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; [') B AByrpaHHBIX Tparycax.

2. (1 6amn) [1nomans GOKOBOM MOBEPXHOCTH MPU3MBI BBIYUCISIETCS IO opMyIIe:

A) S =Seoxt 2 Socu-; B) Seox =Pocu™H; B) S= Bgox + SSocu; I') SO0k =2P o *H.

3. (1 6amm)Uro siBIIsieTCSI OCEBBIM CEYEHHEM YCEUEHHOT0 KOHYyca?

A) paBHOOenpeHHBI TpeyronbHUK; b) paBHOOeapenHas Ttpameuus; B) mnpsmoyronsauk; I)
IIPSIMOYTOJIbHASI TPAEeLMsL.
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4. (1 6amn) Kakas ¢urypa mosydaercs IpH BpalieHHUH MPSMOYTOJBHOTO TPEYroJbHUKA BOKPYT
OJIHOT'O U3 CBOUX KaTETOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuenHas nupamuja.

Ilpu evitnonnenuu 3ad0anuit 5-8 3anumiume xo00 peuieHusA u NOJYUEeHHLLIL OMEem.

5. (2 6anna) PeOpo ocHOBaHMS MpaBHIBHOW TPEyrojabHOW mupamusl 3 M, anopema 6m. Haiinure
Iona b 00KOBOW OBEPXHOCTH MUPAMHIBL.

6. (2 6amra) lnaronans Kyoa paBHa " S88. Haiinure ero oobem.

7. (2 Gamna) IIpAMOYTroNbHHUK CO CTOPOHAMH 8CM M 3CM Bpalmaercs BOKPYT OOJBIIEH CTOPOHBI
Haiinure 06beM, momaayu O0KOBOM U MOTHON MTOBEPXHOCTEH MOTYYCHHOTO Tea.

8. (2 6anna) BerancnuTe MOBEPXHOCTH KPOHBI KyCTapHUKA, IMetomero gpopmy mapa paguyca 0,5 m.
B oTBeT 3anumuTe 4nucio, AeIeHHOE Ha TT.

JonoHUTEeIbLHASA YACTh

Ilpu evitnonnenuu 3ad0anusa 9 3anuuwiume xo00, 060cHo6aHUEe PeuieHUs U NOJIYYEHHbLIL Omeem.

9. (3 6amma) Co3nare MOJENb KIYMOBI, UMEIOIICH (OpMYy KOMOMHHUPOBAHHOTO T'€OMETPHUYECKOTO
Teja, BHIIOJHUTH HEOOXOIUMBbIE pacueThl (IUI0Ia1b, 00bEM, KOTUYECTBO U BU/IbI CAXKEHIIEB).
[Ipeanonaraembie MOJEIH KIYyMO:

¥

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJJaHuA
OT1Ber B b b A 27 2744 127, 1 -
48;
641
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3.6 Ilepsoobpasnan pynkyuu, ee npumeHenue

Oobpazoeamenvusle pe3yromamel, noodaexcauiue nposepke (I1emenmot):

I1P6 1, I1PG 4, I1P6 6, ITPG 14.
[TPy 1, ITPy 6, [1Py 7, [1Py 8, [1Py 9, [1Py 10, ITPy 11, I1Py 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckue BONpochI:
[Mponomxkute onpenencuue: «Dynkuus F(X) Ha3pBaercs ...».
PackpoiiTe reomeTpruuecKuii CMbICI OIIPEEIEHHOIO MHTEerpaa.
IIponomxure onpenenenue: «KpuBoauHenHas Tpanenus — 3T0. .. ».
Chopmymupyiite hopmyny Herorona-JIeiiOHuia.
B yewm 3akmouaercs oOmuii B Bcex nepBooOpa3HbIX ?
Ilepeuncanre npaBuiIa BEIYUCICHUS HHTETPAJIOB.

oukhwnE

KonrtpoJuabLHas padora Ne7
OQo0a3aTeIbHA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuuiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0HCEHHBIX.

1.(1 6amn)dns kakoit u3 pyHkumii GyHKIIUSA F(X):X3-3X2+1 SIBJISICTCS TIGPBOOOPA3HOM?
A) f(x)=3(x%-2); B) f(x)=3x(x%-2); B) f(x)=3x*-6x+1; I') f(x)=3x-6x.

2. (1 6amn) Jana dyskuums f(x)= 3x’+1. Uemy pasna F(1)

A)2:5)4:B)6;T) L.

3. (1 6amn) O6Mii BUI BCex mMepBoooOpa3HbIx s f(X)=Sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6aw1)BeMycanTe ONpe/eNeHHbIi HHTErpa . 12 xdx.

A)-1;b)1;B)-15;T)1,5.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHusA U NOJIY4EeHHbLIL Omeent.
5. (2 6amma) Semsercs mm F(x)=x>-3x+1 mepBooGpasuoit mst Gpynkimn f(x)=3(x-1)?

6. (2 6anna)3anaiire nepsooOpaznyo F(x) nns Gpynkuuu f(x)=3x2-2x, €CJIM U3BECTHBI KOOPJAUHATHI

touku M (1, 4) rpaduka F(x).

7. (2 6amna)Ha pucynke uzobpaxen rpapuk ¢yukiuu Y=f(X), ompeaenéHHoll Ha HWHTEpBaye

(=3; 11). HaiinutenanmensbineesHauennepynkimuf(x)na orpeske [2; 9,5].

v e
4 v=Jl=)

;\ | EESRERFNAS:

AR EEN
) / ‘-,l 11
NN A\
/| [\/ |

8. (2 6amna)Ha pucynke nzobOpaxen rpaduk HekoToporl ¢yHkumu Y=Ff(X). [loab3ysick pucyHKOM,

. 5
BBIYKCIIMTE ONPEIEICHHBIH I/IHTerpaﬂf1 f(x)dx.
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JonoJHuTEeIbHAS YACTh
Ilpu eévinonnenuu 3adanusn 9 3anuwiume x00, 060CHO6aAHUE PeUteHUA U NOTIYYEHHbLI OMEem.
9. (3 Gaymna)BerYuCIUTh TIOMIAAL KIYMOBI, IEPUMETP KOTOPOW OrpaHUYUBAIOT JUHUU y=0, Y=X,
y=-2x+6. Pemuts nByms ciocobamu. Caenatb 4epTex.
ITaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OTBer r A b T na X-x%+4 -3 12 3
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TeopeTnyeckue BONPOCHI:

1. Cdhopmynupyiite onpenesneHne CTeneHHO (QyHKINU.

2. [Tepeunciute cBOKCTBA CTETIEHHOM (DYHKITMH C IIEJIBIM TTOKA3aTeIIeM.

3. IIepeuncinre cBOKCTBA CTENEHU C IEHCTBUTEIBHBIM NIOKa3areneM. [IpuBenure npumepsl.

4, [Iepeunciure cBOKCTBa KOpHS HaTypallbHOU creneHu. [IpuBenure npumepsl

5. Ha dro HeoOxoaumo oOpaTuTh BHHUMAHUE MPU PEUICHUU WPPAIMOHAIBLHOIO ypaBHEHHS
YETHOH CTENeHn?

6. Uemy paBeH KOpEHb YETHOM CTENEHH U3 oTpuuarenbHoro ynciaa?lIpusenure npumep.

7. UYemMy paBeH KOpEHb HEUETHOW CTENEHU U3 OTpuLaTesibHOro uncia? [Ipuseaure npumep.

8. Ha 4ro crtoutr oOpatuTh BHUMAaHHWE IIPU PEIIEHUU HUPPALMOHAIBHBIX, JPOOHO-

palOHaIbHBIX YPABHEHUM U HEPABEHCTB?

KonTpoJuabnHas padora Ne 8
0Q0a3aTeIbHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuIbHbLI OMEEN U3 UCMbIPEX NPEOTOHCCHHDIX.

1. (1 6amm)Mexay KakMMH IBYMs HATYPaJTbHBIMH YUCIIaMU HAXOIUTCS qncno3\/ 19?
A)19u20;b)2u3;B)18u19;T) 3 u4.

2. (1 6amm)Omnpenenurte KOpeHb ypaBHEHUS x’=125

A)3.;b)-3;B)-5;1)5.

3. (1 6amn)Pacnonoxure B mopsaKe BO3pacTaHus ducia: 2; i/S—, V17

A)2; 35, Y17, B) 2; ¥17;3/5; B) i/5; 2; V17, 1) V17; 2; /5.

4. (1 6amm) YMHOXas 9uClia C OIMHAKOBBIM OCHOBAHUEM, UX CTETICHHU. .. 7

A) ymHoxxaeMm; b) nenum; B) cknanpiBaem; I') oTHuMaem.

Ilpu évinoanenuu 3a0anuil 5-8 3anuwiume x00 pewienusn u noOJy4eHHbLL OMeem.
aS,SS . aZ,9

6,48
a npu a=7.

(V12+8)’

y 10+96
6. (2 6amma)Haitnure 3HAaYCHHE BBIPAXKEHUS .
7. (2 6amna) PaccrosiHre oT HaOIIOIaTENs, HAXOASAIIETOCS Ha HEOOIBIION BRICOTENKHUIIOMETPOB HAJT

5. (2 6amnma)Haitnure 3HaU€HNE BHIPAKCHUS

. . = V2R

3eMiI€d, 10 HaOMIOJaeMON WM JIMHUHM TOPH30HTA BBIYHCIISETCS TIO (bopMynel h, raneR=6400
KM —paanyc3eMIu. CKakOUBBICOTHITOPU30HTBUICHHAPACCTOSTHIUHT 48 KHWJIOMETPOB?
OTBETBBIPA3UTEBKUIOMETPAX.

8. (2 6asuna) Pemnre ypaBHeHwHe ¥ —32—x=2.

JlonoJIHUTEIbHAS YACTh
Hpu 6blnoNHeHuuU 3a0anus 9 3anuwmume xoo, oﬁocuoeanuepemenuﬂ u n0lelleHHblﬁ omeem.

9. (3 bamna)Permmre rpaguuecku cucTeMy ypaBHEHUI: {yy:_\fc
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ITaJIOHLI OTBETOB:

Homep 2 5 7 8 9
3alaHus
OtBer r 49 0,18 -36 (1;1)
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3.8 Ilokazamenvnan hynkuus

Oopazosamenvhble pe3yibmamot, nood1excauiue nposepke (3j1emenmot):

[1P6 1, I1P6 2, T1P6 3, TIPG 4, ITP6 5, T1P6 6, I1P6 14.
[TPy 1, [TPy 5, TPy 6, ITPy 7, I1Py 8, 1Py 18, ITPy 19.
OK 1, 0K 2,0K 3, OK 4, OK 5, OK 6.

Teopernueckue BONpochl:
Cdhopmynupyiite onpeaesneHue nokazaTeabHOU QyHKINH.
[lepeunciure cBOKCTBA MOKa3aTeIbHON (YHKIINH.
[lepeuncanre ciocoObl pelIeHUs TOKA3aTeIbHBIX YPAaBHEHUH.
Cdhopmynupyiite npaBuIo peleHus MPOCTEHIINX OKa3aTeIbHbIX HEPABEHCTB.
B yem 3akimovaercs rpaduyeckuii cnoco0 penieHus ypaBHEHUH.
. IIpuBenute mpuMmep (QyHKIMOHAIBHOM 3aBUCHUMOCTH IOKa3aTEIbHON (YHKUIUHU U3 pealbHOMN

ScQokrwdE

JKHN3HU.

KonTpoJuabnHas padora Ne9

Oo0s3aTeIbHAS YACThH
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbliL OMEEM U3 Yemblpex NPedl0HCEHHbIX.

1. (1 6amn)IIpu kakoM 3HaUEHUH a PYHKIMS y=a" ObIBAET HA BCeW 00IacTH onpeesicHus?
A)a=3; B) 2=8.25; B) a=: ) a=V/3.

2. (1 6amn)Ha pucynke n3zobpaxén rpapuk dyukuuu sugaf(x)=a". Haiiqure snauenuef(2).
YA ]

::,i'

fix)=a"

i T
-

O 1 X
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) OyHkus 3agana GopMynou: f(x)Z(%)x. Yemy pasno f(-2)?
A)-z B)-4;B) 4 ) VZ.

1 x—13

= =3,
4. (1 6ann) Kopenn ypaBHeHI/ISI(g) ?
A)12,5; b) 13; B) 14; ) 15.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJIYYEHHbLI OMEEm.
o +.
5. (2 6anma) Haiigure kopens ypauenus 3*2-5%3*=12
. -1
6. (2 6ama) CKOIBKO LENBIX PEIIEHNI UMEET HepaBeHCTBO 1 <77<49?
2
_ 25—8x—x
7. (2 6amma)Haitnure TouKy MakcuMyma () yHKITHH Y :
8. (2 6amra)B xoxe pacmama paguoaKTHBHOIO HW30TONA €r0 Macca YMEHBINAeTCs 1O 3aKOHY
—t/T
m(t) =mgy-271T,
rreMo— HavajdbHas Macca M30Tomna,t— BpeMs, NpolIeaniee OT Ha4YaIbHOTIO
MOMeHTa, [ — mepuoa mnoaypacnana. B HauanbHBIE MOMEHT BpeMeHM Macca wu3orona 184 wmr.
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[lepuonerononypacnasacocrasisger 7 MuH. Haiinure, yepe3ckolbKOMHHYTMaccan3oTomnaldyaeTpaBHa
23 mr.

JIOmOJHUTEJILHAS YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuwiume x00, 000CHOBAHUE PEUIeHU U NOTYYEHHbLIL OMEEeN.

—2x=0
9. (3 6ayna)Pemure rpaduyYecKku CUCTEMY ypaBHEHUH: |~ Zf —0
ITaJI0HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/IaHusA
OtBer B A B A 1 2 -4 21 (2; 4)
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3.9 Jlozapugpmot. Jlocapugpmuueckan ¢pynkuyus

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmut):

I1P6 1, I1P6 2, T1PG 3, TIPG 4, ITPG 5, I1P6 6, I1P6 14.
[1Py 1, ITPy 5, I1Py 6, [TPy 7, [1Py 8, [1Py 18, ITPy 19.
OK 1,0K2,0K 3,0K 4, OK 5, OK 6.

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpenencHue JorapuGmMuIeckon GyHKIIUH.

2. [Tepeuncnure cBoOMcTBa TOrapuPMUIECKON (YHKITUH.

3. [Iponomxute onpenenenue: «JIorapudgm — 3T0...».

4. YeMmy paBeH Jorapugm npou3BeaeHus?

5. Uemy paBeH jorapudm 4acTHOTO?

6. [TpuBenuTe npuMepsl JorapuPMUUECKON CIUPAIN B IPUPOJE U B OKPYIKAIOIIEM MUPE.

7. Ha 4ro crout oOpaTuTh BHUMaHHE MPH PEHICHUH JOrapuMUUYECKUX U ypaBHEHUH H
HEPaBEHCTB?

6. [lepeuncnure criocoObl penieHus JT0rapupMUIECKIX YpaBHEHUH.

7. CdhopmynupyiiTe mpaBUIIO pEIIEHUs MPOCTEHINX JTOTapH(PMUIECKIX HEPABEHCTB.

8. B yewm 3akmiouaercs rpaduueckuii cocod pemieHus ypaBHEeHU .

6. [IpuBeaure npumep QpyHKIMOHAIBHON 3aBUCUMOCTH JIOTapu(pMUIECKOW PYHKIIMU U3 peaIbHOU
KU3HU.

KourpoJsnHaas padora Nel(
OQo0a3aTeIbHAA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npasuibHblL OMEEN U3 Yemulpex NPed10HCEHHbIX.

1. (1 6amn) Kakas u3 ¢pyHKIMil Bo3pacTaeT Ha Bcell o01acTu onpeseneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%T') f(x)=log: x.
2

2. (1 6an)Ykaxute obnacts onpeaeneHus pynkuuu f(x) = Ig 2;__73

A) (-7;1,5); B) (-0; -1,5), (7; +).; B) (-1,5; 7); T) (-o0; -7), (1,5; +o0).

3. (1 6amm)Pacnonoxuts B opsiike Bozpactanus: logg s 4; logys 0,4,log 5 i.

1 1
A) logo,s 4; 10805 0,4 ;10805 7 ; B) logos 410805 ;510805 0,4,

1 1
B) logg 5 n logps0,4;logos4; T')logys 0,4; loggs w logg 5 4.

4. (1 6ann)Haiinure KOopeHb ypaBHeHI/mlOg4 (5 o x) = 2.

A)11;Bb)-11;B)-3;T) 3.

IIpu evinonnenuu 3adanuii 5-8 sanuwiume X00 pewienus u Nosy4ennblii omeent.
5. (2 6amna)OnpenenuTe 3HaYeHNE BEIpakerHus logg 2 + logg 3 + 2/°824,
6. (2 6ana) YKakuTe HaUMEHbIIEe eJI0e pellieHue HepaBeHCTBRa:

log;(6x — 4) > 2.

7. (2 6anna)Haliqute TOUKy MakcUMyMa ()yHKITHH Y= 81n (x + 7) — 8x + 3.
8. (2 6amma)[lyns oborpeBa MOMENMICHHS, TEMIEpaTypa B KOTOPOM MOJACPKUBACTCS HA YPOBHE
T,=15° uepe3 pagMaTop OTOILIEHHS IMPOIMYCKAIOT TOPSYyl0 BOLY. Pacxoji Npoxomsiuel yepes TpyOy

paauaropa BOJIbI m = 0,6 kr/c. [TpoxonsnorpyOepaccTosiHue X,
BOJIa0XJIaXK1aeTCSIOTHaYAIbHONTEMIIEpaTyphl T,=91° 10 TeMIIepaTyphbl T, npu4éM
cm TB - Tn Br-c Bt
x=o—-logy ———-—, ¢ =4200— Y =28—
Y g ¢! rae Kr-°C_—  temmoémkocts BOJBI, M-°C
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K03 UIUEHT TemIoo0MeHa, a X = 0,8 — nocrosnas. Haiigure, 1o kakoil Temnepatypsl (B rpagycax
enscus) oxmaauTcst BOAA, €CIU JJIMHA TPYOBI paguaTopa paBHa 144 M.

JIOmOJHUTEJILHAS YACTD
Ilpu eévinonnenuu 3a0anun 9 3anuwiume x00, 000CHOBAHUE PEUIEeH U U NOTYYEHHbLIL OMEem.

9. (3 6amna)Permmre rpaguuecKu cucTeMy ypaBHeHI/nZ:{y + 2x = logs 135 ~ logs 5

2y—3x=6 '
ITAJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHudA
OTtBer A T A b 5 3 -6 34 0; 3)
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3.10 Muoscecmea. Inemenmul meopuu 2pagoe

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmut):

I1P6 1, I1P6 2.

[1Py1, 1Py 2, TPy 3.

OK 1,0K 4, OK 6, OK 7.
IK....

Teopernyeckne BONPOCHI:
ChopmynupyiiTe onpeaeaeHne MHOKECTBA.
[Iponomxkute onpenenenne: «OO0beAMHEHNE MHOXKECTB — 3TO. .. ).
[Tponomxkure onpenenenue: «llepeceueHne MHOXKECTB — ITO. .. ».
[Iponomxute onpenenenue: «Pa3HOCTb MHOXKECTB — 3TO...)».
N3o00pa3ute 0ObeTMHEHNE TBYX MHOYKECTB Ha Kpyrax Diepa.
N3o00pa3ute nepecevyeHre Tpex MHOXKECTB Ha Kpyrax Jujepa.
Cdhopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BEpIIMHON, pedpom rpada?
Kak HaliTu crenens BepiuHbl rpada?
HazoBuTe OTaM4HUTENIbHBIE YePThI OJHOTO U HEMOJIHOTO IPadoB.
10 HazoBuTe OTaM4HUTENbHBIC YEPTHI CB3HOTO U HECBSI3HOTO I'PadoB.

©ooNoOhkwdE

KonrTpoJuanHas padora (Nel3)
OQo0a3aTeIbHA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.

1. (1 6amn) Kakas onepauus n3obpaxkeHa Ha kpyrax Jitnepa?
Q)

A)E=AuB B)E=AnB B)E=A\B;T') E=A-B.

2. (1 6anm) Kakoit rpad npencrabnen?

A) nonusiit; b) Henonusiit; B) AEPEBO; I') HyneBoi.

3. (1 6amn) [TaTepo pabounx BCTPETHIIUCH TP BBICAJIKE IIBETOB B KITyMObI. CKOJIBKO BCEro OBLIO
CZEIJIAHO PYKOIIOXKaTUHN

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

4. (1 6anm)OnpenenuTe cTeNeHb BEPIIUHEI B:
A

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

Ilpu évinoanenuu 3a0anuil 5-8 3anuwiume x00 pewienusn u nOJIy4eHHbLL OMEem.
5.(2 6amma) 1. [lanber nBa MHOkecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummure u
n300pa3uTe rpapuuecku HoBoe MHOKeCTBO E: a)E = AU B ; 0)F = AN B.
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6. (2 6anna) Konuusl [1Py3bs 3aHHMaIOTCS] KAKUM-HUOYAb BUJIOM CTIOpTa. 14 U3 HUX yBIEKAIOTCS
¢dbyt60m0M, a 10 — GackeT60m0M. U TONMBKO ABOE yBIEKaroTcs U TeM U [IPyrum Bugom ciopra. CKoJIbKO

[1Py3eit y Tomu?»

7. (2 6annma)Ha pucyHke — cxema Jopor, cBs3biBaromux ropojackue mapku A, b, B, I', I, E. Tlo
KaXJIOM JIOpore MOXHO JIBUTAThCSl TOJIBKO B OJHOM HaIlpaBJICHUHU, YKa3aHHOM CTpesikoil. CKOJbKO

CYIIIECTBYET Pa3JIMYHbIX MyTel U3 napka A B napk E?

B K
A \r \
e E
B g

8. (2 6amna)MoXHO 1M HapUCOBATh M300paKEHHBIM HA PUCYHKE Tpad HEe OTpbIBas KapaHAall OT

OyMmaru u poBOs KaXkJ10e pedpo POBHO OJIUH pa3?

JIonmoJHUTEIbHAA YaCTh

Ilpu évinonnenuu 3adanus 9 3anuuwiume xo00, 000CHOBAHUE PeUIeHUs U NOJIYYEHHDLIL OMEemn.

9. (3 6amna) [lepByto WiIKM BTOPYIO KOHTPOJbHBIE pAOOTHI MO MaTEMaTHKE YCIEUTHO Hamucaiu 33
CTYJEHTa, MEPBYIO WIN TpeTbio — 31 CTyAeHT, BTOpyo WM TpeThlo — 32 cryneHTta. He meHee nByx
KOHTPOJBHBIX paboT BbIMOMHUIU 20 cTyAeHTOB. CKOJIBKO CTYACHTOB YCIICIIHO PEIIMIU TOJIBKO OIHY

KOHTPOJIbHYIO paboTy?

ITAJTOHBLI OTBETOB:

Homep 1 2 3 6 8 9
3aaHus
OTtBer B b 10 22 HET 18
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3.112nemenmol KomMOUHAMOPUKU, CMAMUCMUKU U MEOPUU 8EPOAMHOCH el

Obpa3zoseamenvhle pe3ynvomanbsl, RodeHcAUUE NPOGEPKeE (INEMEHMbL):
I1P6 7, IT1P6 8, I1PC 14.

[TPy 1, TPy 2, I1Py 3, [1Py 4, [TPy 12, [1Py 13, [1Py 14, I1Py 18, I1Py 19.
OK 1,0K2,0K 3, 0K 4, OK 5.

IIK 1.2, I1IK 1.3.
Teopernueckue BONpockl:
1. [Iponomxure onpenenenue: «CiydaiiHoe coObITHE — 3TO...». [IpuBeauTe npumep.
2. [IpuBenuTe nprMep JOCTOBEPHOTO COOBITHS.
3. [IpuBeauTte npuMep HEBO3MOKHOIO COOBITHSI.
4. ITponomxkute onpenenenue: «BeposTHOCTb CIy4aiiHOTO COOBITHS — 3TO. .. ».
S. CdhopmynupyiiTe mpaBUIIO HAXOXKACHUS CIOXKECHUS BEPOSTHOCTEH.
6. ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSITHOCTEH.
7. Kak naiitu cpennee apupmMeTHIECKOE YUCIOBOTO psia?
8. Kax HalitTn Mequany unciaoBoro psjaa?
9. Kax Bbrumcisercst pazmax 4ucjaoBoro psja’?
10.  Jlns yero Hy>kHbI AUarpammsl, rpaduku? Ilepedncnure BUAbI JuarpaMmm.
11.  IlpuBeauTe mpuUMepHI MPOSBICHUS 3aKOHA OOJBIINX YMCEI B IPUPOIHBIX SBICHUSIX.
12. IlpuBeauTe mpuUMepHI MPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B OOIIECTBEHHBIX SIBICHUSX.
13.  UYro uzyuaet cratuctuka’?
14.  Ilponomxute onpenenenue: «CoueTaHue — 3TO...».
15.  IIponmomxute onpenenenue: «Pazmerienue — 31o...».
16. [Iponomxute onpenenenue: «llepectaHOBKH — 3TO. .. ».
17.  IlpuBeauTte mpuMep MHOXKECTBA U3 pPEaTbHON KU3HU.
18.  IlpuBeauTe mpumep OIEpaIUH MTEPECCICHUS MHOKECTB.
19.  IlpuBeaure mpumep ornepanui 0ObeAMHEHIS MHOKECTB.
20.  IlpuBeauTe mpuMep ONEPALIUN PA3HOCTH MHOKECTB.
21.  PackpoiiTe NOHATHUS «Tpady, «IEPEeBO», «LIUKID).

KountpoabsHas padora Nell
Oo6s13aTe/ibHAsE YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHvLl OMEem U3 Yemuipex NPeol0HCeHHbIX.
1. (1 6amm) KomOunaTopuka— 3TO pa3esn MaTeMaTHUKU, OTBEYAIOIIUN HA BOIIPOCHI CKOJIBKUMHU
Croco6aMu, MOKHO BBIOPATH AJIEMEHTHI ...

A) 3a1aHHOTO KOHEYHOro MHOXecTBa; b) OeckoHeuHoro MHokecTBa; B) moboro muoxecta; I)
HUPPALMOHATIBHBIX YHCET.

2. (1 6ann) Coenunenus u3 N smeMeHTOB, oTiudatomuecs [IPyr ot [IPyra Tompko mopsakom
PaCIOJIOKEHUS B HUX AJIEMEHTOB, Ha3bIBAIOTCS:

A) nepectanoBkamu; b) coueranusmu; B) pasmemenusamu; [') komOuHaIMsIMH.

3. (1 6am) Yucno Bcex BO3MOXKHBIX pa3MeIlleHUH BeIYUCIAETCS 0 (hopmyre:

AMAT =n(n—m);B) AT =n(n—1)..(n—m+1);B) AT = n ;D) AT =n(n+m)

n-m)?’

4. (1 6ann) I'pynnupoBka — 370. ..

A) ynopsiioueHue eMHHUI] COBOKYIHOCTH 10 MpU3HaKy; b) pazOueHune eauHUIl COBOKYITHOCTH Ha
rpynmnsl 0o npu3Haky; B) o6o0mmenne eqnHUUHbIX (akToB; I') 00001IeHe eAMHIYHBIX TPU3HAKOB.

IIpu évinonnenuu 3a0anuil 5-8 3anuuiume x00 peuwieHus u NOJIYYEeHHbLIL Omeent.

5. (2 6amna)B cpennem u3 2000 camoBbIX HAcCOCOB, MOCTYMUBLIMX B MpPOJaxy, 6 MOATEKAlOT.
HaiinuTte BEepoSATHOCTB TOTO, YTO OJIMH CIIy4aifHO BEIOPAHHBIN JJIs1 KOHTPOJIS HACOC HE MOJTeKaeT?
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6. (2 6ay1a)CpaBHUTH BCXOXKECTh CEMSH JIIOOBIX TpEX BUAOB OJHOJIETHUX IIBETOB 3a MOCIEAHUE 3
roaa. CocTaBUTh quarpamMmy Mo HalJIeHHBIM TaHHBIM. ClieNaTh BBIBOBI.

7. (2 6amna) LlBeToBOMY MPEMJIOKHUIN YKPACUTh KIYMOY I[BETaMH, HCIONB3ys 3 Buaa. CKOIBKO
Pa3IMYHBIX BApHAHTOB €CTh Y I[BETOBO/IA, €CIIU €CTh BHIOOP U3 5 BUJOB pa3HOil paccaabl?

8.(2 6anna) CKOIBKUMH CIIOCOOAMU MOKHO MOCAINTh 4 KyCTapHUKA B OJUH Psii?

JonoaHuTeabHas YacTh

Ilpu évinonnenuu 3adanus 9 3anuuwiume x00, 060CHO8aAHUE PeUIEHUA U NOJIYYEHHbLI OMEent.

9. (3 6amnma) YToOBl MOCTYNMHTHh B WHCTUTYT Ha CIEHUAIBHOCTh «MacTep cajoBO-IIAPKOBOTO U
naHAmadTHOTO CTPOUTENBCTBAY, AOUTYPUEHT A0KeH HaOpaTh Ha EI'D He menee 70 GaisioB mo KakaoMy
3 TpEX TNPEIMETOB— MaTeMaTHKa, PYCCKUW SI3bIK M HMHOCTPAHHBIM s3bIK. YTOOBI MOCTYNUTH Ha
cnenuanbHOCTh «KoMMepusy, HykHO HaOpaTh He MeHee 70 OalIoB MO KaXI0My U3 TPEX MPEAMETOB—
MaTeMaTHKa, PYCCKUH SI3bIK U OOIIECTBO3HAHUE.

BepositHOCTB TOTO, 4TO abUTYpHEHT 3. MOIYyYUT He MeHee 70 6aimoB o Mmaremartuke, pagHa 0,6, o
pycckomy si3biky— 0,8, 1o nHOCTpaHHOMY sI3bIKy— 0,7 1 110 o6mecTBo3Hanuo— 0,5.

Haiigure BeposATHOCTH TOro, 4TO 3. CMOXET MOCTYIMUThH XOTsS Obl Ha OJHY U3 JBYX YHOMSHYTBIX
CIELUATIbHOCTEM.

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHHs
OtBer A A B A 0,997 - 10 24 0,408
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3.12¥pasnenus u nepagencmea

Oébpa3zosamenvhvle pe3yipbmantol, RodaeHcAuUE NPOGEPKe (INeMeHmbl):
[1P62, I1P63, T1P6 14.

[Py 1, TPy 5, 1Py 6, I1Py 7, [1Py 8, 1Py 11, TPy 18, ITPy 19.

OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:
UTto Ha3bIBaeTCs ypaBHEHHEM?
UTo 3HAUUT pelIUTh YpaBHEHUE?
UYro Takoe KOpeHb YpaBHEHUS?
UYrto Ha3bIBaeTCs HEPABEHCTBOM?
UYTo 3HAYUT PELIUTH HEPABEHCTBO?
B uewM 3akmrouaercs «MeTO1 HUHTEPBAJIOBY?
UTto Ha3bIBaeTCs pellICHUE CUCTEMbI YPAaBHEHH?
UTo 3HAUUT PEUIUTh CUCTEMY YPaBHEHUI?

©CoNoOR~WNE

JOMYCTUMBIX 3HAYCHUN?
10.  Ilepeuuncnute criocOOBI peIIeHUS] YpaBHEHHIA.
11.  Ilepeuuncnute criocoObl pelIeHUs] CUCTEM YpaBHEHHI.

KountpoJabHas padora Ne 12
Oos3aTesbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anunuiume npasuibHblil OMEEM U3 YeMbIPEX NPEONOHCEHHBIX:
1. (1 6amn) Kakoe u3 uncen sBnsercs KopHeM ypaBHeHus logy(x+1)=1
A)-1;b)2;B) 1;I) 0.
2. (1 6amn) Kakue u3 ypaBHEeHHI UMEIOT 0oJiee OJJHOTO KOPHS?
A) x%-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ayn)Onpenenute BUA ypaBHEHUS v —32—x=2.
A) nuneiinoe; b) kBaznpatHoe; B) uppaunonanstoe; I') paunonaabHoe.

4. (1 6amn)OmpeenuTe HAUMEHbIIEE LIE0e PELICHIe HepaBeHcTBa 5 °<1?
A)-3;b5)0;B)3;T) -4.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHus U NOJIYUEHHbLIL OMmeent.
5. (2 6anna) Haiinute KOpeHb ypaBHEHUS | x-3 =2

{x ~-y=28,
6. (2 6anna)Pemmre cucremy ypaBHeHUI 2r " 16.
2x% — 5x
— < X
x—3

7. (2 6amna) Pemure HepaBeHCTBO
8. (2 6amna)Pemmure ypaBuenne (2x — 3)V3x2 — 5x — 2=0

JIONOJHUTEJIbLHAA YaCTh

Hpu 6blnoNHeHuuU 3a0anus 9 3anuwmume XOO, oﬁocnoeauuepemenuﬂ u n0lelleHHblIZ omeem.

T
2sinx — \/§cos (5 —x) = 0.

9. (3 6amma)Pemnre ypaBHeHne

—:37

3 ]
. YKOKUTEKOPHUATOTOypaBHEH U S, PUHAJICKAIINEOTPE3K 2

[Ipu peuieHun Kakux ypaBHEHUN M HEPABEHCTB, CJIEAYeT 0OpaTUTh BHUMAaHHE Ha 00JIacTh
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ITaJIOHLI OTBETOB:

Homep 1 2 5 6 7 8 9

3aIaHUA

OTBeT B | AB 1;5 | (10;2) (—oo; ()] U [2; 3] 1,6 5, Tn 8w i
3 30 3T
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3.13 Mamemamuueckuii npakmuxym (npumep ona YI'C 23.00.00)
Oopa3zosamenvuvie pe3yibmamot, nooiexcaujue npoeepke (j1emenmel):
[1P6 2, I1P6 3, TIP6 14.
ITPy 1, ITPy 5, 1Py 6, ITPy 7, IIPy 8, [1Py 11, IIPy 18, TPy 19.
OK 1,0K2,0K 3, 0K 4, OK 5, OK 6.
I1K...

Teopernyeckue BONPOCHI:

UTto Ha3BIBACTCSI MATPULICH?

UTto Ha3bIBACTCS ONPESITUTENIEM BTOPOTO, TPETHETO MOPSIKOB?

Yro npeacraBisieT co0oit yncio i?

Kakoe unciio Ha3bIBalOT KOMILJIEKCHBIM?

Kaxk HaiiTu MOysib KOMILJIEKCHOTO yncia?

Kak HaiiTu apryMeHT KOMIUIEKCHOTO yuciia?

Kakue cymecTtBytoT pOpMBbI KOMITJIEKCHBIX YHACEI?

[lo kakuMm TmpaBUiaM OCYIICCTBIISIIOTCA JEHCTBUS HAJ KOMIUIGKCHBIMH YHUCIaMU B
TPUTOHOMETPUYECKOH (hopMe: MPOU3BEACHHUE, BO3BEICHUE B CTCIICHD, JICIICHUE?

9. [To kakuM mpaBUIIaM OCYIIECTBISIOTCS JCHCTBUS HaJ KOMIUIEKCHBIMUA YHUCIIAMHU B MTOKA3aTEIHHOM
dhopme: mpousBeCHUE, BO3BEICHNE B CTEIICHD, JCICHHE?

10.  Yro HaszwBaercs rpadom?

N~ WNE

11.  atw onpenenenue rpada.
12. Kakue neranu npu n3obpaxxeHuu rpada He BaKHbI?
13.  Uro Ha3bIBaeTCsl MapUIPyTOM, LETbIO, LIUKIOM?
14.  UYro Ha3biBaeTcs n-paxropuanom?
15.  Kakue coOBITHS HA3bIBAIOTCS HECOBMECTHBIMH, TPOTUBOMOIOKHBIMH, HE3aBUCHMBIMH,
3aBUCUMBIMU?
16.  Uro Ha3bIBaeTcs yCIOBHOUM BEPOSTHOCTHIO?
17. Chopmynupyiite TEOPEMBI CII0KEHUS M YMHOKEHUST BEPOSITHOCTEH.
18.  Kakas BennunHa Ha3bIBaeTCs CIy4aitHON?
19. Kakas cimyualinas BelIMuMHa Ha3bIBa€TCs JUCKPETHOM?
20.  Onwumute cxemy bepaymnnu. Kakue snemeHTapHble COOBITHSI TOBTOPSIOTCS B 3TUX OIbITaX?
21. 3anummte popmyny bepuyiu.
22.  Yro Ha3bpIBaeTCs 3aKOHOM pacIpeie/IeHus CIy4aiiHON BeTUUnHBI?
23.  Kakoii 3ak0H pacrpeieIcHIs Ha3bIBaeTCsl OMHOMHUAIBHBIM?
KonTpoJsbHasi padora Ne 13
Oos3aTeqbHas 4aCTh
4 -2 5
1. Beruucaure onpenenutenb A=|Q 2 3| uero MuHop M.
-1 3 0
WIH
. . . | % —5x, =10,
2. HaiimuTe pemenne CHCTEMBI JINHEHHBIX ypaBHCHUN .
2%, +4x, =12

WIN
3. Ha xoopAMHATHOM MJIOCKOCTH J1aH TPEYTOJIbHUK BEPIIUHBI, KOTOPOTO pacnoioxeHsl B Touka A (0; 0),
B (5; 3) u C (4; 4). HaiiTu muiomais JaHHOTO TPEYroJIbHUKA.
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X
s
th
X3 @ oy
dh

x
4. OnpezienuTe 4KciI0 pebep, NHIMASHTHBIX BepiuiHe Xg @ -

5. Ilpon3BoANTCS HCHIBITAHUE JICTATH HA HAJISKHOCTh. BeposTHOCTH OTKa3a jeTainy 3a BpeMsl CIIBITaHUs
paBHa 0,3. CocraBuTh OMHOMHUAIBHBIA 3aKOH PpAaCHpeNeieHMs] CIydyalHOM BEIMYMHBI X —  YHUCIO

OTKa3aBIIHX ,Z[CTaJICI;'I N3 TPEX, MOABEPIrHYBIINXCSA HUCIBITAHUIO. Haiitn uncnoBbie XapaKTCPHUCTUKU 3TOH

pemmanmpr: M (X) , D(X) , a(X) .

HIJIN

Nmerores 20 cBeTodopoB Ha CKIajae, 5 U3 KOTOPHIX yeThipex3HauHble. Haymauy Oepyr 3 cerodopa.
CocTaBUTh 3aKOH pachpeiiesieHusl Ciay4dailHOW BeNWYMHBl X - 4YMcia YeThIPEX3HAYHBIX CBETO(OPOB,

OKa3aBIIUXCs B BbIOOpKE. HaliTu 4KciioBble XapaKTEPUCTUKH 3TOM BETNYUHBIL: M (X) : D(X) : o(X)

6. HaiiguTe KOMIUIEKCHOC M IIOJIHOE COIMPOTUBIICHHE IICMH, €CIAM JaHbl KOMIUICKC HAMpsOKCHUS
U =16,5+40j utoka | =50+ 3. 3anummure ypaBHECHHE TOKA.

HJIN

T

] =30-e) [ =15.¢"2 .
JIaHbl KOMIUIEKC HAIPsHKCHUSI U = U KOMIUIEKC TOKa | = . Haligute xommiekc

COIIPOTUBJICHUS.
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4. ®oHJ OLEHOYHBIX CPEICTB AJIsl PyOesKHOro KoHTpos (mo uroram 3.1 — 3.4)

Oopa3zosamenvhvle pe3yibmamot, nooexcauiue npoeepke (j1iemenmel):
I1P6 1, ITP6 3, I1P6 4, T1PG 5, I1P6 6, I1P6 9, I1P6 11, I1P6 12, [1P6 14.

[Py 1, ITPy 6, [IPy 7, I1Py 8, I1Py 9, IIPy 10, I1Py 11, ITPy 14, IIPy 15, I1IPy 16, [TIPy 17,
ITPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
[K.....
Oo0si3aTe/IbHAsA YaCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMeEEem U3 Yemuvlpex nPeod10HCeHHbIX.
1. (1 6amn) Jausr Touku A(2,0,5), B(-2,6,3). Kakue koopAuHATBI UMEET cepearHa oTpe3ka AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) [psameie AB u CJ] napamensabie. Kakoe pacnonosxkenue umerot npsimeie AC u BJ1?

A) nmapannensHsle; b) nepnenaukynspusle; B) ckpemubatores; [') nepecexarorcs.

T 3

COS? = T

3. (1 Oamm)Haiigute KOpeHb YypaBHEHUS: B otBere 3anummTe HAMOOIBIIHI

OTPHIIATEIILHBIA KOPEHb.

A)-3;b5)0;B)-2;T) -1.

4. (1 6amn)Ha pucynke uzobpaxen rpadpuk npousBognoi GpyHkiuny=Ff(X).Ilpu kakoMm 3HaYCHUU X
GbyHKIHMS IPUHUMAET CBOE HauOoJIbIliee 3HaYeHUE Ha oTpe3ke[-4; -2] ?

v

Ny=0)

=Y

A)0,5; B) -4; B) -5; ) 1.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u NOJIYYEHHbLI OMEEm.

5. (2 6anna) BepxHue KOHIBI JBYX BEPTUKAIBHO CTOSIIMX CTOJOOB, YIANEHHBIX Ha paccTosHue 4
M, COeIMHEHBl TepekiaauHo. Beicota omnoro cronba 10 m, a [IPyroro 7 M. Haiinure nnuny
MIePEKIIaTUHBI.

6. (2 6amna) Jlansl uersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) [lokaxuTe, 4TO OTpE3KU
AB u C]] neprneHuKyJIsapHBL.

7. (2 6amra) Jlurasck co CKOpocThioU = 3wm/e, TpakTop TamuT caHu c cunoit F=40 xH,
HAMPAaBIEHHOM MO OCTPHIM YIIIOMO(K TOPU30HTY. MOIIIHOCTH, pa3BUBaeMasi TPAaKTOPOM, BBIYUCIISETCS O

q)opMyneN = FV cos & .Haiipure, IpH KakoM yIiIed!(B rpajycax) 3Ta MOLIHOCTh OyaeT paBHa 60 kBt
kKH M

(xkBr—310 € ).
8. (2 Gamia) MarepranbHas TOYKa IBIYKETCS NPSIMONMHENHO 1Mo 3akoHyX(t)=t>-13t+23(rmex —

PacCTOSHUEOTTOYKNOTCUETaBMETpax,t —BpeMsIBCEKyHAAX, U3MEPEHHOECHAYANIAIBIIKEHUS ).
BxakoiiMOMeHT BpeMeHH (B CEKYHJ1ax) ee CKOpOCTh Obl1a paBHa 3 M/c?

JIONMOJHUTEJIbLHAS YaCTh
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Ilpu svinoanenuu 3a0anun 9 3anuwiume x00, 0600CHO6aAHUE PEUIECHUA U NOTYYEHHbBLIL OMEem.

9. (3 Gamma) Pa30ouTh IBETHUK MPAMOYTOJIBHON (OpMBI (OTHOIIEHHE CTOPOH 2:3) HAa YacTu
Pa3IMYHON TUTOMIAIM. YKaXUTE Pa3HBIM [[BETOM TapasuiebHbIe, TEPICHIUKYIISIPHBIC, CKPEIIHBAIOIIHECS
oTpe3kH. PaccunTarh KOIMYECTBO Ca’KEHIIEB I[BETOB JUISI KaXKI0ro cekropa. OPopMUTh cxemMy IIBETHUKA
(MOXHO UCIIOJIB30BaTh KOMIIbIOTED). Hampumep,

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUA
OrtBeT A I I b 5 - 60 8 -
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5. ®onjg oueHOYHBIX CPEICTB A5 MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Ha BeImONHEHHWE IHCHMEHHOM 3K3aMeHaHI/IOHHOI‘/'I pa6OTBI 110 MaTeMaTHuKe

actpoHoMuyeckux yaca (180 munyT).

DK3aMeHAIMOHHAs paboTa COCTOUT MX 2-X YacTel: 00s13aTeIbHON M TOMOJHUTEILHOM.

3

OO0s13aTenbHAs 9acTh COJEPXKUT 3aJaHUSI MUHUMAIBHOTO 0053aTeILHOTO YPOBHS, JOTOTHUTEIHHASL
qacTh — 0oJiee CII0KHBIE 3aJaHMUs.
[Ipu BBITIOIHEHUU 3aaHUN 00S3aTENLHON YacTH TPeOyeTcs MPEeICTaBUTh XOJ PEIICHHUS U yKa3aTh

HOJ'Iy‘lCHHBIfI OTBCET.

3a IIPpaBHUJIBHOC BBIIIOJIHCHUEC JIF000T0 3aJaHusg U3 00s13aTEIbHON  YacTH

oOyuatomuiicss moirydaete oauH Oamin. [lpu BEIOTHEHWM 3adaHWs W3 JOMOJHUTEIBHOH YacTh
HeoOXoIuMO MOApPOOHO OmucaTh XOJ pelleHus M JaTh OTBeT. lIpaBHiibHOE BBIMIOJIHEHUE 3aaHUN

JOTIOJTHUTEIBHOM YacTu oleHnBaeTcs 3 6amuiamu uiy 1-2 6amiamMu 3a YaCTUYHOE pPelleHHE.

Bannm, IIOJIYYCHHBIC 3a BCC BBIIIOJHCHHBIC 3aaHus1, CYMMHPYIOTCA.

IlIkana nepesooa 6ann0e 6 ommemku no NAMUOANITLHOU cucmeme

Ommemka Yucno o6annos,
Heo0xX00umoe 0 NOJIYUeHUs OMMEMmKU
«3» (y008.) 6-9
10-14

«4» (xopowio)

(He MeHee 00H020 3a0aHuUs
U3 OONOJHUMENbHOU Yacmiu)

«5» (omauuno)

oonee 14
(He menee 08yx 3a0anuil
U3 OONOJIHUMENbHOU 4acmu)

Oobpazoeamenvuvle pe3yromamel, noodaexcauiue npogepke (31emMeHnol):
I1P6 1, ITP6 2, I1P6 3, I1P6 4, I1P6 5, I1P6 6, ITP6 7, I1P6 8, I1P6 9, I1P6 10, ITP6 11, ITP6 12,

I1P6 13, I1P6 14.

[TPy 1, TPy 2, TPy 3, I1Py 4, IIPy 5, IIPy 6, TPy 7, 1Py 8, 1Py 9, [1Py 10, ITPy 11, I1Py 12,
[TPy 13, 1Py 14, TTPy 15, I1Py 16, I1Py 17, [1Py 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

I1K...
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Hpumepbl 3K3wnenauuonnblx3a0auuﬁ 6 Ouieme no mamemamuke

HA3BAHUE - ¢puauan Hpusl'YIIC

Paccmotpeno npenMeTHon
(LMKII0BOI) KOMUCCUEN
IIporokoa Ne

(13 2

20 T.
[Ipencenarens [TIK
DUO

JK3aMeHANMOHHBbIN OmiteT Ne _
Jducuunianna: Maremaruka
I'pynna:
Cemectp - 2

YTBEPX/IAIO:
3am. qupekropa o YP

015(0)
(13 2 20 r.

1. Hansl Touku A(3,1,6), B(-1,5,2). Haliqute koopauHaTtel cepeaunsl orpe3ka AB — touku M? (1 6asmn)

2. lanb Touku A(3,1,6), B(-1,5,2). Halinure koopauHatel U JuinHy Bektopa AB. (1 6am)

3. Haligute kopeHb ypaBHEHHUS: Sin 2x = g (1 6amm)

4, Haiitu 10c0Ss 20, ecu cosa=- 0,2. (1 6amn)

5. Cpennsis nuHUs Tparnenuu paBHa 21, a MeHbliee ocHOBaHME paBHO 8. HalinuTe Oosnbliiee OCHOBaHUE

Tpanenuu. (2 6ama)

6. Haiimute Bektop c=3a +2b-d, eciu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6asm1a)

7. YIpocTuTh BeIpakeHue: sin x cos xctgx — 1. (2 6amna)

8. BBIUMCIUTH CyMMY M Pa3HOCTbH 3aJaHHBIX KOMIICKCHBIX YHcel: Z1=-4+i, Z,=1-3i. (2 O6amia)

9. Pemtuts CJIAY metonom Kpamepa:

(3 6anna)

X+2y=2
2Xx—-y=17

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOiA, 5 ¢ BapeHbeM u 4 ¢ BumHei. IOus Hayrag BeIOupaeT
OJIMH NMUPOKOK. Haiiiure BEpOSATHOCTH TOTO, YTO OH OKAXKETCS C BULTHEH.
11. (1 6ann)Haiigute 3HaYeHnE BeIpakeHus log,2 + 109, 32

12.(1 6ann)Haiinnte KOPEeHb ypaBHEHUS
13. (I 6ann)Pemnre HEpaBEHCTBO 2

YHUCJIIO.

14. (2 6ann)Haiinute KOpeHb YpaBHEHUS

7—6x=7.

x+5

x+2 1
3Ix-2 4

> 64. B oTBeT 3alMIINTE HAUMEHBIIEE MOJIOKUTEILHOE IEI0€
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15. (2 6ann)Hatinute npon3BoaHYI0 (PYHKIIMK B ToUke X=0

y=§x4—6x2+7x—1

16. (2 6ann) 1{BeTHHK, 0OPMIICHHBIN 110 WHIXBUAYyAILHOMY 3aKa3y, uMeeT (GopMy nuiauHapa. Beicora
nBeTHUKa 35 oM, auamerp ocHoBaHUs 20 cM. CKOJIBKO 3eMJIM HEOOXOAMMO HPUBECTH, YTOOBI I[BETHHK
ObLT 3aM0JIHEH MOJHOCTHIO. B O0TBeT 3amuminre 4ucio, 1eleHHoe Ha TT.
17.(2 6anna)BeraucauTe MmIomas 3¢MJIM, OTBEACHHOTO MO KJIyMOY, IIEPUMETP KOTOPOTO OTPaHUYMBAIOT

JIMHUM y=x2-2x-2 u F-X2+2. BrinonauTte ueprexx. OTBET JaiTe B KBaAPATHBIX METpax.

18. (36amna)Pemmnre ypasuenue : 10g° , X-410gox+3=0

[MpenoxaBaTens /
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