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1. PesyawTaTsl 00yuenus, peraamentupoannabie ®IOC COO ¢ yuerom ®I'OC CIIO

QI/IC!!I/IIUII/IHapHBIe !H[)GZ!MCTHI)IC[ PE3VJIbTAThI OTPAKAIOT:

— Brnagenne meTonamm A0Ka3aTeNbCTB, aNTOPUTMaMU pPEIICHUS 3a7a4d; YMeHue (popMyIupoBaTh
OTIpeJIeNIeHUs], aKCHOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOAUTH JOKA3aTEIbHbIE PAcCyKICHHS B XO/€ pe-
IICHMS 32/1Y;

— YMeHue onepupoBaTh MOHATUAMU: CTETIEHb YMCIIA, JIoTapu(M Yrcia; yMEHHE BBIOIHATH BbI-
YHCIICHUE 3HAUYEHUH W MpeoOpa3oBaHMs BBIPAKEHHUH CO CTENEHSMH W JiorapudmMamu, mpeoOpa3oBaHUs
JTPOOHO-pAIMOHATBHBIX BRIPAKCHHUI;

— YMeHue onepupoBaTh MOHATUSAMU: pallMOHAJIbHbIE, UPPALIMOHANIbHBIE, TTOKa3aTeNIbHbIE, CTETICH-
HbIE, JIorapu(pMUIecKue, TPUTOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA, X CUCTEMBIL;

— YMeHue onepupoBaTh NOHATUAMU: (YHKIUS, HETIPEpbIBHAS (YHKIUS, IPOU3BOIHAS, TIEPBOO0O-
pas3Hasi, ONpeeICHHbIA HHTETPajl; YMEHUE HaXOJUTh IPOM3BOIHBIEC 3JIEMEHTAPHBIX (QYHKLUH, UCIIONb3Ys
CIPaBOYHBIC MaTepHUAJIbl; UCCIEI0BATh B MPOCTEHIINX ciay4asX (yHKIMH Ha MOHOTOHHOCTbH, HAXOJUThH
HanOOoJbIINEe ¥ HAMMEHBIINE 3HaUYeHUS (DYHKIMIA; CTPOUTH rpaduKy MHOTOWIECHOB C HCIOJIb30BAHUEM
amnrmapara MaTeMaTHYECKOTO aHai3a; MPUMEHSTh MMPOU3BOAHYIO NP PEIICHUH 33734 Ha JIBKCHHE; pe-
IaTh MPAaKTHKO-OPHEHTUPOBAHHBIC 33/1a4M Ha HaWOOJbIINE M HAMMEHBIIVE 3HAYCHHUs, HA HAXOXKICHUE
MTyTH, CKOPOCTH U YCKOPEHHUS;

— YMeHue onepupoBaTh MOHIATHSIMH: pallMoOHaNbHAasl (YyHKIUS, MOKa3aTeabHas (PyHKIMS, CTETIeH-
Hast QyHKIMsA, norapudmMudeckas GyHKIHs, TPUTOHOMETpUYECKUE (PYHKIIMH, 0OpaTHbIC (QYyHKIINH, YMe-
HUE CTPOUTH TpadUKHU M3YYEHHBIX (DYHKIUH, UCIIONB30BaTh TpadUKH MPU U3YUYEHHUH MPOLIECCOB U 3aBH-
CHUMOCTEH, MU peIIeHUN 3aja4y U3 JIPYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEeajbHOM KU3HH; BBIPaXKaTh
(opMynIaMu 3aBUCUMOCTH M@Ky BETHUYUHAMU;

— YMeHne penratb TeKCTOBBIE 337a4l Pa3HBIX THIOB (B TOM YHCJIE Ha MPOLEHTHI, JOJIH U YacTH,
Ha JIBIDKEHHE, padOTy, CTOMMOCTH TOBAapOB M YCIIyT, HAJIOTH, 3a/1a4X U3 001aCTH YIIPABICHHUS JTMYHBIMU U
ceMeWHBIMU (pHAHCAMU); COCTABIIATH BBIPAKCHNUS, ypaBHEHHS, HEPABEHCTBA M MX CUCTEMBI 110 YCIIOBHIO
3a/1a4M, UCCIIEeIOBATh MOTYYeHHOE pelIeHHE U OIICHUBATh MPaBAOIN000HOCTh PE3yIbTaTOB;

— YMeHue onepupoBaTh MOHATHAMH: cpelHee apudMeThdyeckoe, MeanaHa, HauboJbIlee U Hau-
MEHbIIIee 3HAUYCHHUS, pa3Max, JUCIEPCHs], CTAaHJApPTHOE OTKIOHEHHE YMCIOBOTO HAaboOpa; yMEHHE H3BJIe-
KaTbh, UHTEPIPETUPOBATH HH(POPMAILIKIO, IPEACTABICHHYIO B TaOMUIaX, HA JUarpammax, rpadukax, orpa-
KAIOIYI0 CBOMCTBA peaIbHBIX MPOLIECCOB U SBICHUN; MPECTABIATh HH(POPMAIIMIO C TIOMOIIBIO TAOIUI U
JarpaMM; MCCIeI0BaTh CTATUCTHUECKUE TaHHBIE, B TOM YHCIIE C TPUMEHEHHEM TpapUuecKuX METO0B U
AJIEKTPOHHBIX CPEJICTB;

— YMeHue onepupoBaTh NOHATUSMU: CIIy4allHBIM OMBIT U CIydyallHOE COOBITHE, BEPOSITHOCTh CIIy-
YailHOro COOBITHSA; YMEHHE BBIUUCIATH BEPOSTHOCTH C UCIOJIb30BaHUEM T'paduiyecKUX METOJI0B; MpUMe-
HATH (POPMYJIBI CIIOKEHUSI U YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOpHBIE (DAKThI U (GOPMYJIIBI IPU perie-
HUM 3aJ]1a4; OLICHWBATh BEPOSTHOCTU PEAbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYaHBIMH BEJIMYUHAMU;
YMEHUE MPUBOJIUTH NMPUMEPHI HNPOSIBICHUS 3aKOHA OOJBIINX YHUCEN B MPUPOJHBIX U OOIIECTBEHHBIX SIB-
JICHUSIX;

— YMeHue onepupoBaTh MOHATHSAMH: TOYKA, NPsAMasi, IUIOCKOCTh, MPOCTPAHCTBO, ABYI'PAHHBIN
yTOJI, CKPEIIMBAIOIIUECS MPSIMBIE, MapaJuIeIbHOCTh U MEPIEHANKYISIPHOCT MPSMBIX M TNIOCKOCTEH, YToJ
MEXTy MPSIMBIMH, YTOJI MEX]Ty MPSIMON U TUIOCKOCTBIO, YTOJI MEXKy TNIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
710 TUTOCKOCTH, PACCTOSTHUE MEXAY TMPSMBIMHU, PACCTOSHHE MEXIY TUIOCKOCTSIMHU; YMEHHE UCITIONB30BaTh
MIpU PEIICHUHU 3a]a4 U3ydeHHbIE (aKThl U TEOPEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00beK-
TOB OKPY>KaIOIIEro MUPa;



— YmMmenne OIICPHUPOBATH IMOHATHAMU: MHOI'OI'PAaHHUK, CCUCHUC MHOI'OT'paHHHKA, KY6, napajjieic-
nunes, npu3Ma, nupamua, Gurypa U MOBEpXHOCTh BpallleHus, HWIMHJIpP, KOHYC, 1Iap, cepa, CeUeHus
(burypsl BpalieHus, MIOCKOCTh, Kacarouasics chepsl, HUIMHAPA, KOHYyca, IUIONIa/lb MOBEPXHOCTH MUpa-
MUJIbI, IPU3MBI, KOHYCA, IIMHPA, TIIOMmaas cepbl, 00beM Ky0a, MpsSIMOYToJbHOTO MapaieNenuneaa,
NUpPaMUbl, MPU3MBI, LWIMHIPA, KOHYyca, IIapa; YMEHHUE M300pa)kaTb MHOTOIPAaHHMKHM U TOBEPXHOCTH
BpallCHUA, UX CCUCHUSA OT PYKH, C IOMOLIBIO YCPTCIKHBIX MHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB; YMC-
HHUC pacnio3HaBaTb CUMMCTPUIO B IMTPOCTPAHCTBEC; YMCHHUC PACIIO3HABATH MPABUJIbHBIC MHOTOTPAHHUKH

— YMeHHe onepupoBaTh MOHATHSIMHU: JBMKCHHE B TPOCTPAHCTBE, MOJOO0HBIE (GHUTYpPHI B IIPO-
CTpPaHCTBE; UCIOJIb30BaTh OTHOIICHHE IUIOLIa/Iel MOBEPXHOCTEN U 00BEMOB MOAOOHBIX (QUTYp MPH pelie-
HUU 3a]1a4;

— YMeHue BBIYUCIATHh T€OMETPUYECKUE BEIMYUHBI (JUIMHA, YTOJ, IIoaab, 00beM, TUIOMIalb M0-
BEPXHOCTH), UCTIOJIB3Ys U3yUyeHHbIEC (DOPMYIIBI K METO/IbI;

— YMeHue onepupoBaTh MOHATUAMM: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAIAPHOE MPOU3BEIECHHE, YroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
OPOU3BCACHUC BCKTOPAa HAa YHCJIO, HAXOJUTH C IMOMOMIIBIO M3YUCHHBIX q)OpMy.II KOOpAWHAThlI CCPCANHBI
OTpE3Ka, paCCTOAHUC MCKAY ABYMS TOYKAMU;

— YMeHUE BBI6I/IpaTI) HO[[XOI[?IIIII/Iﬁ I/I3y‘-ICHHBII71 MCTOA JIsA pCUHICHUA 3aaa4u, paclio3HaBaTb MaTc-
MaTHYECCKHE (l)aKTBI 1 MaTEMAaTUYCCKHUEC MOJCIIN B ITPUPOJHBIX U O6H.[€CTBCHHI>IX SABJICHUAX, B UCKYCCTBEC,
YMEHHUE NPUBOIUTH MPUMEPHI MATEMATUUECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MaTeMaTHYECKOM
HaYKH.

— YMeHue onepupoBaTh MOHATUSAMU: OINpPEICICHHE, aKCMOMa, TEOpEeMa, CJIEACTBUE, CBOWCTBO,
MIPU3HAK, J10KA3aTEeNIbCTBO, PABHOCUIIbHBIE ()OPMYIMPOBKH; yMEeHUE (HopMyIupoBaTh 00paTHOE M MPOTH-
BOIIOJIO’KHOC YTBCPIKACHUC, IPUBOJUTL IMPUMEPLI U KOHTPIPUMEPBI, UCIIOJIL30BATH MCTOA MAaTCMATUYC-
CKOMt HHAYKIOWUHW,; IPOBOJUTH JOKA3aTCIIbHLIC PACCYKACHUA MIPU PCHICHUUN 3ada4, OUCHUBATDH JIOTHYCCKYIO
IIPaBUIIBHOCTB PACCYXKACHUM;

— YMmenue ONEpHUpOBaATh MOHATHAMU: MHOKCCTBO, IIOAMHOXKECTBO, OIICpallii Hal MHOXCCTBaAMHU,
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jisl ONMMCAHUSl PEabHBIX MPOLECCOB U SIB-
JICHU, U TpU PeLIeHUH 3a7a4, B TOM YHCIIE U3 APYTUX YUeOHBIX IPEIMETOB;

— YMeHue onepupoBaTh MOHATHSIMH: Tpad, cBA3HBIN rpad, aepeBo, UK, rpad Ha MIOCKOCTH;
YMEHHUE 3aJ]aBaTh U ONHUCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMU; UCIOIB30BATh Ipadbl MPU PELICHUH 3a-
nau;

— YMeHHe CBOOOIHO ONEpPUPOBATh MOHATHAMM: COUYETAHHE, TMEPECTaHOBKA, YHCIO COUYCTAHMHU,
YHCIIO IEPEeCTaHOBOK; OMHOM HBIOTOHA; yMEeHUE MPUMEHATh KOMOMHATOPHBIEC (DaKThI U PACCYKACHUS IS
pelieHus 3a1ay;

— YMeHue onepupoBaTh MOHATHAMH: HATYypaJIbHOE YHCIIO, 1I€JI0€ YHCII0, OCTATOK 110 MOAYIIIO, pa-
LMOHAJILHOE YHWCJIO0, UPPALMOHATIBLHOE YHUCIIO, MHOXKECTBA HATYypalIbHBIX, LENbIX, PAllMOHATIbHBIX, JEH-
CTBUTEJIbHBIX YHCEN, YMEHHE HCIOJIb30BaTh MPU3HAKH JETUMOCTH, HAaWUMEHBIINH OOIMIMH NeTuTeNns U
HauMeHbllee ollee KpaTHOe, aNropuT™M EBKiHIa Tpu pelieHuu 3a1a4; 3HAKOMCTBO C PAa3IMYHBIMU TO-
3ULIMOHHBIMU CUCTEMAMM CUUCIICHUS;

— YmMmenne CBO6OIIHO ONCpUpOBaTh MOHATUAMU: CTCICHL C HCJBIM ITIOKAa3aTCJICM, KOPCHb HATYy-
paHBHOﬁ CTCIICHU, CTCIICHb C palMOHAJILHBIM ITIOKAa3aTCJICM, CTCIICHL C Hef/'ICTBI/ITeJIBHBIM (BCH_I€CTB€H-
HBIM) [TOKa3aTeseM, Jorapudm ymucia, CHHyC, KOCUHYC M TaHI'€HC [TPOU3BOJILHOTO YUCIIA;

— YMeHue onepupoBaTh NOHSATUSAMU: TOXKAECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpPaBHEHUI M HEPaBEHCTB, PAaBHOCWIIBHOCTh YPaBHEHUW, HEPABEHCTB U CHUCTEM,
palnoHaIbHble, UppallMOHANIbHbIE, TOKa3aTelIbHbIC, CTENEeHHbIE, JorapuMuyecKue, TPUrOHOMETpHUYe-
CKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE pelllaTh ypPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TIOMO-
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B0 Pa3NIMYHBIX TPUEMOB; pellaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C MapaMETPOM; NPHUMEHSTH
YPaBHEHMs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHNsT MaTeMaTUYeCKUX 3a/1ad ¥ 3a7ad U3 Pa3IudHbIX 00-
JACTe HAYKU U peajibHOU JKU3HU;

— YMeHue cBOOOAHO ONEepUpoOBaTh MOHATHAMU: Tpapuk GyHKIMH, oOpaTHas (YHKLUSA, KOMIIO3U-
s GyHKUUH, TUHEeHHAs QYHKUUSA, KBaApaTUYHast (PyHKIM, CTENeHHas GYHKLHUS C LIEeIbIM MOKa3aTeNeM,
TpUrOHOMETpUYeCcKHe (YHKIIMU, OOpaTHbIE TPUTOHOMETpUYEecKHe (QYHKIMH, TOKa3aTelbHas U Jiorapug-
Mu4ecKas (QyHKIUH; yMEHUE CTPOUTH rpaduku (PyHKIUH, BHIIOIHATH MPeoOpa3oBaHus TpapuKoB QyHK-
LM,

YMEHHE HCIIONIb30BaTh rpaduKu QYHKIUH IS U3ydeHHs MTPOIECCOB M 3aBUCUMOCTEH MpH perie-
HUM 337249 U3 IPYTUX y4eOHBIX MPEIMETOB M U3 PEaNbHOW KHU3HH; BRIpaXKaTh (POpMylIaMHi 3aBHCUMOCTH
MEX]ly BETUUUHAMU;

yMEHHE CBOOOJHO OIEPUPOBATH MOHATUSAMH: YETHOCTh (DYHKIMH, NMEPUOAMYHOCTH (YHKIIHH,
OTPaHUYEHHOCTh (D)YHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (YHKLUH, HanOOIbllIee 1 HAUMEHbIIIEe
3Ha4YeHus1 QYHKIMU Ha IPOMEKYTKE; YMEHHE MPOBOAUTH UCCIIeI0BaHUE (DYHKIINH;

YMEHHE UCTIOJIb30BaTh CBOMCTBA U TpadUKu PYHKUUH IS pelieHus] ypaBHEHUH, HEpaBEHCTB U 3a-
Jlad ¢ ImapamMeTpaMu; H300paxarb Ha KOOPIUHATHOM TIOCKOCTH MHOXECTBA pEIIeHUl ypaBHEHHM, HEpa-
BEHCTB M UX CHUCTEM;

— YMeHne cBOOOIHO OTIEPHPOBATH MOHIATHAMU: MOCIIEI0BATEILHOCTD, apupMeTHIecKasi mporpec-
CHsl, TeOMEeTpUYecKas Nporpeccus, 6eCKOHEYHO yObIBaIOIIasi FeOMETpUYEcKas MPOrpeccHsi; yMeHHue 3a/1a-
BaTh M10CJIE0BATEILHOCTH, B TOM YUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYJT;

— YMeHue onepupoBaTh MOHATHSAMHU: HENPEPHIBHOCTh (PYHKLIMHU, ACUMOTOTHI rpaduka (yHKIHH,
nepBas ¥ BTopasi MPOU3BOIHAs (PYHKLUHU, TEOMETPHUUECKUI U (PU3NUECKUI CMBICT TPOU3BOIHOM, EPBO-
oOpa3Hasi, onpeesIeHHbII UHTEerpall; YMEHHE HaXOIUTh aCUMITOTHI rpaduka GyHKIMU; yMEHUE BBHIYUC-
JSTh MPOU3BOIHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO M KOMIO3ULMHU (QYHKUUH, HAXOAUTh ypaBHEHUE
KacaTeJIbHOH K rpaduky GyHKINY;

YMEHHE HCIIOJB30BaTh MPOU3BOIHYIO ISl HCCIIEOBAHUS (PDYHKIUH, 1T HAXOXKICHHS HAMITydIIe-
IO PELICHUs B MPUKIATHBIX, B TOM YHCIIE COLMATbHO-DKOHOMUYECKUX M (U3UYECKUX 3a/1a4ax, s Olpe-
JIeJICHHUsI CKOPOCTU M YCKOPEHUS; HAXOJUTh IUIOIAAN U 00BbeMBbl (PUIyp ¢ IOMOIIBI0 MHTErpalla; MpuBo-
JUTh IPUMEPbI MATEMAaTHYECKOI0 MOAEIUPOBAHHUS C TIOMOLIBIO TU(PPEPEHIINATBHBIX YPAaBHEHUI;

— YMeHue onepupoBaTh MOHATHAMM: KOMILJIEKCHOE YMCIIO, CONpPSHKEHHbIE KOMIUIEKCHBIE YHMCIIa,
MOJIyJIb M apTyMEHT KOMILJIEKCHOTO 4Yucia, popMa 3aluch KOMIUIEKCHBIX 4HceN (TeoMeTpuyecKasi, TpU-
rOHOMeTpUYecKast U anredpanyeckas); yMeTh MPOU3BOIUTH apH(PMeTHUECKHUEe AEUCTBUS C KOMIUIEKCHBI-
MU YUCIIaMH; IPUBOAUTH IPUMEPHI UCIIOIH30BAHNS KOMITJICKCHBIX YHCENT,;

— YMeHue cBOOOIHO ONepupoBaTh MOHITHAMU: CpeHee apuMETHIECKOe, MeTHaHa, HanOoJIbIIIee
Y HauMeHbIIlee 3HAYCHHS, pa3Max, AUCTIEPCHs], CTAHIAPTHOE OTKJIOHEHHE /ISl ONMCAHUS YUCIIOBBIX JaH-
HBIX; YMEHHE UCCIIeIOBaTh CTAaTUCTUYECKHUE JaHHBIEC, B TOM YHUCIIE C IPUMEHEHHEM I'padUuecKuX MeTo-
JIOB U 3JIEKTPOHHBIX CPEACTB; rpa)UyecKd HCCIENOBAaTh COBMECTHbIE HAOIIOAEHUS C MOMOIIBIO JHa-
IpaMM paccerBaHUs U JMHEHHON perpeccuy;

— YMeHue HaXoIUTh BEPOSITHOCTH COOBITUH C UCIOJIb30BaHUEM IpaUUECKUX METOJOB; MpPHMe-
HATH JUIS pelieHus 3a1a4 (OopMyJIbl CIIOKEHHSI U YMHOKEHHsI BEPOATHOCTEH, (hopMyITy MOJTHON BEpoOsIT-
HocTH, hopmyny BepHymnn, komOuHaTOpHBIE (DaKThI U (POPMYJIBI; OLICHUBATH BEPOSTHOCTH PEAbHBIX
COOBITHI; YMEHHE ONEpUPOBATh MOHATHIMHM: CIy4aifHas BEJIMYMHA, paclpe/ieleHne BEpOsSTHOCTEH, Ma-
TEMAaTUYECKOEe OXKUIAHWE, TUCIIEPCUS M CTAaHIAPTHOE OTKIIOHCHUE CIyYallHOW BEIIMYHMHBI, (YHKIIUU pac-
IpeJesIeHNs U IUIOTHOCTH PaBHOMEPHOTI'0, II0KA3aTeIbHOI0 U HOPMAJIBHOTO PacHpeeICHUN; YMEHHUE HC-
II0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeaeaeHuil Ui peleH s 3a/1a4; 3HAKOMCTBO C MOHITUSAMU: 3aKOH



OOJIBIIINX YUCEI, METOBI BHIOOPOYHBIX HCCIICOBAHUI; YMEHHE MMPUBOAUTH MIPUMEPHI TIPOSIBIICHHS 3aKO-
Ha OOJIBIIMX YHUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX;

— YMeHue cBOOOJHO ONepupoBaTh MOHATUSAMU: TOUKA, MPsIMast, INIOCKOCTb, IIPOCTPAHCTBO, OTpE-
30K, JIy4, IUIOCKUI Yroi, JBYTpaHHBIH Yroj, TpeXI'paHHbIH yroi, NnepeceKarolyecs, napajjeiabHble U
CKpPELIMBAIOIIUECS MPsAMbIE, TapAJIEIbHOCTh U NEPHEHIUKYIAPHOCTD NMPSMBIX U MJIOCKOCTEH, YIoJ MEX-
Iy TPSIMBIMH, YTOJ MEXIY NPSAMON M IUIOCKOCTBIO, YTOJ MEXJy IUIOCKOCTSIMH;, YMEHHE HCIOJIb30BaTh
IIPU PEUICHNUH 33a4 U3Y4YCHHBIE (DAKThl U TEOPEMbl TUNIAHUMETPHH; YMEHUE OI[CHUBATH pa3Mephl 00beK-
TOB B OKPYXAaroIlleM MHPE;YMEHHE ONEepUPOBATh MOHATUSIMHU: MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHUKA,
MPaBUJIBHBIN MHOTOTPaHHHK, NMPH3Ma, MHpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIlleHHs, WIHHIP, KOHYC,
mrap, cepa, pa3BepTka MOBEPXHOCTH, CEYCHUST KOHYCa M IWIMHIPA, TTapaJUIeTbHbIE OCH HJIH OCHOBAHUIO,
CeueHHe Iapa, II0CKOCTh, Kacarouascsa chepsl, MWINHAPA, KOHYyCa; YMEHHE CTPOUTh CEYEHHUE MHOIO-
IpaHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYphl U MIOBEPXHOCTH BPAIIEHUS, X CEYEHUs, B TOM YHUCIIE C
HIOMOIIBIO IEKTPOHHBIX CPE/ICTB; YMEHUE NPUMEHSATh CBOMCTBAa F€OMETPUUECKUX (UTYp, CAMOCTOSTENb-
HO (OPMYJIHPOBATH ONpEAETIeHUs M3y4aeMbIX (Uryp, BBIIBUTATh T'MIIOTE3bl O CBOMCTBAX M MpPU3HAKAX
reoMeTpuIecKux (huryp, 000CHOBBIBATh WM ONPOBEPraTh UX; YMEHHUE MPOBOAMUTH KiIacCUPUKAIIIO (Pu-
TYp IO Pa3IMYHBIM MPU3HAKAM, BBITIOIHATH HEOOXOJMMBIE TOTIOHUTEIbHBIE IIOCTPOCHUS;

— YMeHue cBOOOIHO ONEepUpoBaTh MOHATHAMHU: IDIOMIATL (UTYpPBI, 00beM (UTYpBI, BETUYHHA
yIia, pacCTOSTHUE OT TOYKU 0 TUIOCKOCTH, PACCTOSHHE MEXIY MPSMBIMHU, PACCTOSHUE MEXKIY TUIOCKO-
CTSIMHM, IUIOIIAAb c(epbl, MIOLIAb TOBEPXHOCTH MUPAMU/bI, IPU3MBI, KOHyca, LIWIMHIpPA, 00beM Ky0a,
HPSMOYTOJIBHOTO MapajuleenuIieaa, MTUpaMuibl, MPU3Mbl, [UINHIPA, KOHyCa, 1apa; YMEHUE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

— YMeHue cB0OOHO ONEepupoBaTh MOHATUAMU: JBWKECHHE, MapaJIeIbHbIN MEPEeHOC, CUMMETPHS
Ha IUIOCKOCTU U B MIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue moo0us, NoJ00HbIe (DUTYpPbl; YMEHHUE pac-
MO3HABATh paBHBIC U MMOI00HBIE (PUTYPHI, B TOM YHCIIE B IPUPOE, UCKYCCTBE, apXUTEKTYPE; YMEHHE HC-
MI0JIH30BATh T€OMETPHUYECKUE OTHOIICHUS, HAXOAUTh T€OMETPUYECKIE BETHYUHBI (UIMHA, YTOJI, TUIOIA/Ib,
00bEM) TP pEIICHUH 33]1a4 U3 APYTHX YUEOHBIX MPEIMETOB U U3 PEATbHON KU3HU;

— YMeHue cBOOOAHO ONEpPUPOBATh MOHATHSAMHU: NPSAMOYTOJIbHAs CUCTEMa KOOPIMHAT, BEKTOP,
KOOPJMHAThI TOUYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpA HA YUCIIO, PA3JIOKe-
HHME BEKTOpa 1o 0a3zucy, CKaJIIpHOE MPOU3BEJICHHE, BEKTOPHOE MPOU3BEJICHHE, YIOJ MEXy BEKTOpaMHu;
YMEHHUE HCII0JIb30BaTh BEKTOPHBIA U KOOPIUHATHBIA METOA JUI PELICHUs FeOMETPHUUECKUX 3a]1a4 U 3a/1a4
JpyruX y4eOHBIX MPEIMETOB; ONEepUpPOBaTh MOHATHAMU: MaTpuua 2x2 U 3x3, onpeaenuTesns MaTpUIb,
T€OMETPUYECKUI CMBICI ONIPEIeTUTENS;

— YMeHre MOJeNHMPOBATh peajibHbIE CUTYAIlMH Ha SI3bIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 3a/1a4H, UCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C HC-
MOJTb30BAaHMEM armapara anreOpbl, HHTEPIPETUPOBATh MOyUYECHHBIH pe3yNIbTaT, CTPOUTh MaTeMaThde-
CKHE MOJIENIH C MOMOIIBIO T€OMETPUUECKUX MOHATHH U BEJIMUYUH, PELIaTh CBS3aHHbIE C HUMHU MpaKTHye-
CKHE 33/1a4M; COCTABIATh BEPOSITHOCTHYIO MOJIEb U HHTEPIPETUPOBATH MOJYyUEHHBII pe3ybTat; pemaTh
NPUKJIaJHBIE 337a4l CPEeJICTBAMM MaTEeMaTHUECKOro aHaJlu3a, B TOM YMCJIE COLUATbHO-3KOHOMUYECKOTO
1 PU3UYECKOro XapakTepa;

— YMeHue BhIOUpaTh MOIXOASAIINI METO ISl peIieHUs 3a/1a41; MOHUMaHHe 3HAYMMOCTH MaTeMa-
THUKU B U3yYCHHU TMPUPOIHBIX U OOLIECTBEHHBIX MPOIIECCOB U SBJICHUI; YMEHHE PacIO3HABATh MPOSBIIE-
HHE 3aKOHOB MaTE€MAaTHKH B UCKYCCTBE, YMEHHE MPHUBOANUTH IMPUMEPhl MaTEMAaTUIECKUX OTKPBITHHA poc-
CUHCKOW M MHPOBOM MaTeMaTH4YECKON HAYKH.

OK 01. Beibupats criocoObl pemeHus 3a1a4 npohecCuoOHaANbHOM EeATeIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM



OK 02. Mcnonbs3oBaTh COBPEMEHHBIE CPEJICTBA [TOMCKA, aHAIN3a U UHTEpIIpETallMi HHPOpMAIIH,
1 “HGOPMAILIMOHHBIE TEXHOJIOTUY JIJISl BBIMOJIHEHUS 3a/1a4 POPECCUOHANIBHOMN 1eATeIbHOCTH

OK 03. ITnanupoBath ¥ peaqnu30BbBIBATh COOCTBEHHOE MPOPECCHOHATBHOE U JIUYHOCTHOE Pa3BH-
TUE, MPEANPUHUMATENBCKYIO IEATEIBHOCTh B IpodecCHOHaIbHOU cdepe, UCIoIb30BaTh 3HAHUS 10 (u-
HaHCOBOM I'PaMOTHOCTH B Pa3JIMYHbIX )KU3HEHHBIX CUTYyalUsAX

OK 04. 3ddexTrBHO B3aMMOIEHCTBOBATH U PabOTATh B KOJUIEKTUBE U KOMAaH/IE

OK 05. OcymiecTBisTh YCTHYIO M IMCbMEHHYI0 KOMMYHMKAIIUIO Ha TOCYJapCTBEHHOM si3bike Poc-
cuiickoit denepaliuu ¢ y4eToM 0COOCHHOCTEH COIMAIEHOTO M KYJIBTYPHOTO KOHTEKCTa

OK 06. ITposBisITh TpaXXKIaHCKO-ATPUOTUYECKYIO TO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE TI0-
BEJIEHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUYETIOBEUECKUX I[IEHHOCTEH, B TOM YHUCIE C YYE€TOM rapMOHH3a-
LMY MEXHAI[MOHAJIBHBIX U MEKPETUTHO3HBIX OTHOIICHUH, MPUMEHSTh CTAaHIAPThl AaHTUKOPPYHIIHOHHOTO
MOBEICHUS

OK 07. ConeiicTBOBaTh COXpAaHEHHIO OKpYXKaIOIIEH Cpelbl, pecypcocOepekeHn0, MPUMEHSTh
3HaHHUA 00 M3MEHEHWH KIMMaTa, MPHUHIIUITBI OEpeKIMBOTO MPOU3BOACTBA, Y((HEKTUBHO IEHCTBOBAThH B
Ype3BbIYATHBIX CUTYyaIUsIX

IIpodeccuonanbubie koMneTeH U no npodeccnnls.01.05 Crapmuk (Py4HOH M YACTHYHO
MEXaHM3MPOBAHHOI CBAPKM (HAILUIABKH)).

I1K.1.2 HMcnonp3oBaTh KOHCTPYKTOPCKYH0, HOPMATUBHO — TEXHUUYECKYIO U IIPOU3BOACTBEHHO-TEX-
HOJIOTUYECKYIO JIOKYMEHTAIINIO 110 CBapKe.

MDoH/ O1LIEHOYHBIX CPpEaCTB 1Jist BXOAHOI'0 KOHTPOJIsA



BxonHOI KOHTPOJIb COCTOUT M3 3aJaHMii, YACTUYHO B3ATHIX M3 OTKpbITOro 6anka OI'D u BIIP no
MaTemartuke. Ha BelmosHeHHe 3ajaHUii BXOJHOTO KOHTPOJIs 1aeTcs 1 akanemuueckuil yac (45 MUHYT).

BxoiHO# KOHTPOJIB COCTOUT U3 2-X YacTel: 00s3aTeIbHON U JOMOJIHUTEIBHOM.

Obs3arenbHas 4acTh CONEPKUT 3aJaHU MUHUMAJIbHOTO 0053aTEIbHOTO YPOBHS, JONOIHUTEIbHAS
yacTh — OoJiee CI0XKHbIE 3aJaHMsl.

[Ipu BbINONHEHUU 3a7aHUi TpeOyeTcs MPEICTaBUTh XOJ PEIIEeHUs M YKa3aTh MOJYYEHHBIH OTBET.
[IpaBuiIbHO BBINIOJIHEHHOE 3aJjaHUE U3 00s3aTEeIbHOM YacTH OLIEHMBAETCS B OJMH 0aJul; MPAaBUIIBHOE BbI-
MIOJTHEHUE 3a/IaHUI JONOJHUTENBHOM YacTu olleHnBaeTcs 3 Oamuiamuuniau 1-2 GaiaMu 3a 4aCTUYHOE pe-
LICHHE.

bansl, noxy4yeHHbIE 3a BCE BBIIIOJIHEHHBIE 3a1aHNs, CyMMHPYIOTCS.

Illkana nepesoda 0ann06 6 OMMemMKU NO NAMUOAITILHOU CUCEMe

Ommemka Yucno b6annos,
HeobxXo0umoe 01 NOJIYYUeHUsI OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«3» (omauuno) 13-15

3aoanusn 6x00H020 KOHMPONA

Oo0si3aTeJbHAA YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHoLil OMEem U3 Yemolpex nPeodl0HCeHHbIX.
1. (1 6amn)Packpoiite GopMyily COKPALICHHOTO YMHOKEHHS a>-b?:
A) a?-2ab+b?%; B) (a-b)(atb); B) a’+2ab-b%; I') (a-b)(a-b)

2. (1 6ann) ITnomane TpeyroiabHUKA BEIYUCIIAETCS 110 (popmyiie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

105,

3. (1 6amn) Kakoe 13 cneayrommx 4ucel 3aKII0UeHO MEXAY YHCIaMu 1748

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

4. (1 6ann) Jaus rpaduxu pynxmii. Kakas ¢popmyna cooTBeTcTByeT rpaguky 3):

1))

o 11 i3 o[ 1 X ol 1 X

=—-x—06

1 9

; ) y=x+5.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHus u NOJIYUEHHbLIL Omeent.



I 11
_I__

5. (2 6anna)Beruncnure 2 5

6. (2 6anna)Pemute ypasuenuex>-7x+10=0.Ecnu ypaBHeHHe uMeeT 0ojiee OJHOTO KOPHS, B OTBET
3alMIINATE MEHBIINUNA U3 KOPHEH.

7. (2 6anna) [nomanp 3eMenb KPECThIHCKOTO XO035MCTBa, OTBEICHHAS TI0]T MTOCATAKY KYCTApPHUKOB U
LIBETHUKOB, COCTaBIIAET 24 ranupacnpeiesieHaMeKIyHUMHU B OTHOIIEHUH 5:3. CKOJIBKO reKTapoB 3aHUMA-
IOT IIBETHUKU?

8. (2 6anmna) Beicota BH napamnenorpamma ABCD penut ero cropony AD Ha otpe3ku AH=2 u
HD = 32. Jlnaronans napamenorpamma BD pasna 40. Haiiaure miomanps napajienorpamma.

ﬂOl’[OJ’[HI/ITeJILHaﬂ 4acTb

Ilpu g¢vinonnenuu 3a0anusn 9 3anuuwiume x00, 000CHOGAHUE PeUteHUA U NOJIYYEHHbLI OMEem.

9. (3 6anna) Pp1600B MPOILIBLT HA JIOJKE OT IPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX 110 TEUECHUIO
peKH, 3aTeM OpOCHJI SIKOPh, 2 Yaca JIOBWI PbIOY W BEpHYJICS 0OpaTHO 4epe3 5 4acoB OT Hauaja ImyTelle-
ctBus. Ha kakoe paccTosiHue OT MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUEHUs pEKU paBHa 2 KM/4, a co0-
CTBEHHAsl CKOPOCTh JIOJKU 6 KM/4?

9TaJ0OHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aganus
OtBer b b B A 2,7 2 9 816 8
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2. ®oHj OLEHOYHBIX CPEACTB JIsl TEKYIEro KOHTPOJIs

Texymuii KOHTPOJIb IPOBOJATCS BO BPEMsI Ay AUTOPHBIX 3aHATUN MO MaTEMATHUKE B COOTBETCTBUU C
y4eOHBIM TUIaHOM U paboueit nmporpammsl O] «MaTemaTukay 1Mo BceM paszeiaM NporpaMMsbl. Texymuit
KOHTPOJIb COCTOMT W3 JIBYX YacCTEH: TEOPETUUYECKON M mpakTudeckoil. [Ipu 3ToM oOydaromuecs: moy4va-
10T JIBE€ OTMETKH.

Teopernueckas 4acTe IPOXOAUT B (hOpME YCTHBIX OTBETOB: OOYy4arOIIMECs BBITATMBAIOT IATh
KapTOYeK C BONPOCAMHU, JAIOT MOJHBIA OTBET (CO CIIMCKOM BOMPOCOB 00yUalOIIMecs 3HAKOMSTCS B Hava-
JIe M3y4YCHHS pa3zena).

Illkana nepesooa 6a1106 6 oOmmemKu N0 NAMUOANILHOU cUCeMe

Ommemka Konuuecmeo éepnvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopowio) 4

«5» (omauuno) 5

3anaHus MpakTUYECKOM yacTu (KOHTPOJIbHBIE pabOThl) YACTUYHO B3ATHI U3 OTKpbITOro Oanka EI'D
u BIIP no maTremaruke.

Ha BrinonHeHNE KOHTPOIBHOM pabOTHI IO MaTeMaTUKE JaeTcs | akageMudeckuid yac (45 MUHYT).

KonTponpHas paboTa cocTOHUT X 2-X yacteid. B mepBoii yacTu mpeagaraeTcsi BBIMOIHUTD 4 3a1aHUs
- BBIOpaTh MPaBWIbHBIA OTBET M3 YETHIPEX MPEI0KEHHBIX. BO BTOpO "YacTu mpeasiaraeTcsi BHITIOJHUTD
6 3amanuii - 0hOPMUTH XOJ PEIICHUS U 3alUCaTh MOTYYCHHBIH OTBET.

3a mIpaBMWIILHOE BBHIMIOJHEHUE JTI000TO 3a/IaHMsI IEPBOM YacTH OOYYAIOIIHMIICS MOJIydaeT OJIUH Oasuia.
[IpaBunbHOE BBIMIOJIHEHUE 33aHUI BTOPOM YacTH orleHuBaeTcs 2 Oanmamu uinu 1 6aaiom 3a 4aCTHYHOE
perieHue.

bannel, noiayuyeHHbIe 32 BCE BBIITOJIHEHHBIE 3a/1aHHSI, CYMMUPYIOTCA.

Illkana nepesoda 0ann06 6 oOmmemKu nO NAMUOAITILHOU CUCEMeE

Ommemka Yucno b6annos,
HeobxXo0umoe 01 NOJIYYUEeHUsL OMMEMKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«3» (omauyuno) 14-16

3.1 Ilpampele u nnockocmu é npocmpancmee

Teopernyeckne BONpochl:
1. Chopmynupyiite Teopemy IIudaropa.

2. [lepeuncnute OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [Tepeuncnure cmocoOb! 3a1aHUS MIOCKOCTH.

4. [Iponomxure Teopemy: «Eciu ofHa W3 ABYX MapalieNbHbIX MPSMBIX MEPHEHAUKYISIPHA
IJIOCKOCTH, TO...».

5. [Iponomxure TeopeMy: «Ecnu aBe mapamienbHble IJIOCKOCTH NEPECEKAIOTCS TPEThE,
TO...».

6. ChopmynupyiiTe onpeaenenue AByrpaHoro yria.

7. ChopmynupyiiTe onpeaeneHrue TPeXrpaHoro yria.

8. Packpoiite nmoHsATHE «YTOJI MEXKIY MPSIMBIMI.

9. [Iepeuncnure B3anMHOE PACIIOI0KEHHE JIBYX IPSIMBIX B IPOCTPAHCTBE

10. Kaxkue npsiMble Ha3bIBalOTCS NapaljIeIbHBIMU B IPOCTPAHCTBE?

11. Kaxkue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?
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12. Kaxue npsiMble Ha3bIBaIOTCS MEPIEHAUKYIISIPHBIMU B IPOCTPAHCTBE?

13.  Ilepeuucnure B3aMMHOE PaCIOJIOKEHUE PSIMON U IIJIOCKOCTH B IPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «yIOJ MEXKIY IPSIMON U TNIOCKOCTHIOY.

15. Packpolite noHsATHE «IIapAIIIENBHOCTD NIPSMON U INIOCKOCTH.

16. Packpoiite noHsATHE CIEPIEHAUKYIIPHOCTh IPSIMOU U IIIOCKOCTH.

17. [Iepeuncnure B3aMMHOE PaCOI0KEHUE JBYX IIIOCKOCTENW B IPOCTPAHCTBE.

18. PackpoliTe MOHITHE «YTOJ MEXIY MIOCKOCTIMI.

19. PackpoiiTe noHATHE «apAJIIETbHOCTD MIOCKOCTEN.

20. PackpoiiTe noHsTHE «IIEPIEHIUKYIISIPHOCTD TIIIOCKOCTEM.

21. Kak HaliTu paccTosiHME OT TOYKH 10 MIPSAMOA?

22. Kak HaliTu paccTosiHME MEXy IPSIMbIMU?

23. Kax HaliTu paccTosiHrE MEXly TIOCKOCTAMHU?

24.  llpomomxure onpeaenenue: «llepnenaukymnsp — 3to...».

25. [Iponomxure onpenenenue: «HakioHHas — 310...».

26.  Ilpomomxure onpenenenue: «IIpoekuyst HAKIOHHON — 3TO...».

27. [Iepeuncnure cBOMCTBA MAPAIUIEIBHOIO IPOCKTUPOBAHUSL.

28.  llpuBenute npuMepsl CAMMETPUI Ha IJIOCKOCTU B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE.
29.  llpuBenute npuMepbl CAMMETPUI B IPOCTPAHCTBE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE.

30. B ueM oTanuMe NOHITHUE «IBUKEHUE) OT IMOHATHUS «IIOBOPOT»?

KonTpoabHas pabora
Oo0a3aTeIbHAA YACTDH

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npaguibHolil OMeem U3 Yemuvipex nPeod10HCeHHbIX.

1. (1 6anm)Pacmmdpyiite KpaTkyro 3anuch: a€p.

A) Touka a NpUHAAIECKUT IIIOCKOCTH; b) Touka a mpuHauIeKUT npaMoiif; B) npsamas a npuHaaie-
KUT IUIockocTUp; I') mpsimast a nepecekaeT MI0CKOCThp.

2. (1 6amn) [Ipsmbie AB u CJI ckpemmBatorcs. Kakoe pacrnonoxxenue nmerot npsimbie AC u BJ1?

A) nmapannensssie; b) neprnienaukynspusie; B) ckpemuarotes; ) mepecexarorcs.

3. (1 6amn) [Inockoctu a u f umerotr 1 obmryro Touky. KakoBo ux B3aMMHOE pacroyioxkeHue?

A)napamensHsl; b) nepecekarorcs no npsmoii; B) copnagatot; I') ckpemunBaroTes.

4.(1 6ann) Ecnu npsimasi, IpoBeIeHHAsI HA TIJIOCKOCTH Y€pe3 OCHOBaHUE HAKJIOHHOW, MEPHEHINKY-
JsIpHA ee MPOEKIUH, TO OHa. ..

A) meprieHIUKYJIsIpHA U caMOW HaKJIOHHOW; b) mapanienpHa u camoil HakJIOHHOM; B) ckpemmBaeT-
csl ¢ HaKJIoOHHOM; ') meprneHuKyispHa OCHOBaHUIO HAKIIOHHOM.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHuA u NOJIYUEeHHbLIL Omeent.

5. (2 6amnma) Yepes xoH1bl otpe3ka AB u ero cepenuny M mpoBeneHbl napajuiefibHbIE MpsSIMbIE,
NepeceKaronIue HEKOTOPYIO IIOCKOCTh B Toukax A, By u M. Haiinure nnuny orpeska MM, eciu otpe-
30K AB He nepecekaet miockocTs u ecinu AA=6,8cm, BB;=7,4cwm.

6. (2 6amna) Ilpsmeie AC, AB u AJ] nonapno nepnenaukyssipusl. Haiinute otpezox CJI, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7.(2 6anna)l3 TOUYKM K MIIOCKOCTU MPOBEJCHBI JABE HAaKIOHHBIE. HalimuTe MIMHBI 00IIero nepreH-
JUKYJISpa, €CII MPOCKIUU HAKJIOHHBIX OTHOCATCS KaK 2:3 M IJIMHBI HAKJIOHHBIX paBHBI 23 ¢cM U 33 cM.

8. (2 6amna) HaueptutekyOABCIIA B |C [1;. IToctpouts Touky KEAB, Touxky MeJI/1;C, oTpe3ok
PE€AB,C;.

ﬂOl’[OJ’[HI/ITeJ’ILHaﬂ 4acTb

Hpu eébinonnenuu 3a0anus 9 3anumume xoo, oﬁocnoeauuepemeuuﬂ u n0]ly'~leHHblﬁ omeem.
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9. (3 6aynna) Pa3oute nuBeTHUK kpyrion Gopmel (R=2 M) Ha yacTu pa3nuuHO# TUIomEaIu. Paccuu-
TaTh KOJIMYECTBO CAXKECHIIEB LIBETOB IS KaXKA0r0 cekTopa. OhopMuTh cxeMy nBeTHuka. Hanpumep:

- '; 'v:,,;_n: =

ITaJIOHLI OTBETOB:

Homep
3aaHus

OTtBeT

RSP RN AN ol e

—_ —
—_ O

—_
W N

3.2 Koopounamul u 6eKmoput

TeopeTuqecmle BONIPOCHI:
W3 gero cocrout IpsAMOYToOJibHasd CUCTEMaA KOOPpAUHAT B HpOCTpaHCTBe?

Ecnu Touka n€XUT B INIOCKOCTH XY, KaKasi KOOpIMHATa y HEe HyjeBas?
[IpuBeaute npuMep KOOPAMHAT TOYKU A, KOTOpPas JIEKUT Ha OCH Z.
Packpolite MoHATHE «BEKTOPY.

Kak HaiiTu koopauHaTh! BEKTOpa?

[lepeuncnure u packpoiiTe paBuiIa CI0KEHHUS BEKTOPOB.

Kaxue BeKTOpbI Ha3bIBalOTCS KOJUIMHEAPHBIMU ?

Kaxue BEeKTOpbI Ha3bIBaIOTCS EPIEHIUKYIISIPHBIMU?

Yemy paBHO CKaJsIpHOE MPOU3BEIEHUE BEKTOPOB?

Kak HaiiTu BEKTOpHOE IIPOU3BEIEHUE BEKTOPOB?

Uemy paBeH yroi Mexay BEKTOpamu?

[IpuBeaute npumep MaTpuisl 2x2.

[IpuBeaure npumep Matpuipl 3x3.

KonTpoabHas pabora

Oo0s3aTeIbHA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblil OMeem U3 Yemuipex nPeoi0HceHHbIX.

1.

(1 6amn) Hanmer Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 HUX nexar Ha

KoopauHaTHOM npsmoit Oy?
A)A;B)B;B)C; ) .
2. (1 6ann) Kakue u3 Bekropos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBASIOTCS €AMHUYHBI-

Mu?

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

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

A) a, B; b) c, B; B) a, c; I') kommmHEapHBIX BEKTOPOB HET.

4. (1 6amn) Hdanser Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3Ka sSBISETCS TOYKa

M(0,3,4)?

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

Ilpu evinonnenuu 3ad0anuit 5-8 3anuwiume x00 peuieHus u NOJAY4eHHbLIL OMmeem.
5. (2 6anna) dansl BexTopsl a(-6,0,8) , B(-3,2,-6). Halinute ckansgpHoe Mpou3BeeHIUE BEKTOPOB.
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6. (2 6ama) [Tpu KaKuX 3HAYCHHSIX NBEKTOPBIA(4,7,2), B(1,2,n)IepIeH MKy TAPHBL?)

7. (2 6anna) Jdausl Bextopsl a(-6,0,8), B(-3,2,-6). Haiinure kocuHYyC yTiia MEXIy BEKTOPAMH.
8. (2 6ama) okaxute, uTo YeThipéxyroabHuk ABC/I sBisieTcst pomOoMm, eciu:

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

ﬂOHOJ’[HI/ITeﬂbHaﬂ 4acTb

Ilpu eévinonnenuu 3a0anus 9 3anuwiume xo00, 000CHO6aAHUE PeuieHUA U NOTIYYEHHbLI OMEem.
9. (3 6anna) MakeT KiIyMOBI IPECTABICH Ha KOOPJAMHATHON TIocKocTU. HaiiuTe momane Kirym-
OBI (4ETHIPEXYTOJIbHUKA), BEPITUHBI KOTOPOTO UMEI0T koopauHathl (8;0), (10;8), (2;10), (0;2).
7

10}---

[X] T -------+-

[} a 0 =

ITAJTOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer B B A B -30 -1 -3/7 - 68

3.3 Ocnoevl mpuzonomempuu. Tpuzconomempuueckue pynkyuu

TeopeTnyeckue BONpPOCHI:

1. Uemy paBeH yroi B OAMH paanuaH?

2. B kakux ueTBepTAX TPUTOHOMETPUUECKOTO Kpyra (PyHKLHUS y=sinX MPHUHUMAET IOJIOXKHU-
TEJbHbIE 3HAUECHUA?

3. B kakux 4erBepTAX TPUTOHOMETPUUECKOTO Kpyra (yHKIMs y= COSX MPUHMMAET OTpHLIa-
TEJIbHbIE 3HAUEHUS?

4. [Iponomxute onpenenenue: «CHHYC OCTPOro yria — 3710...».

5. [Iponomxure onpenenenne: «KOCHHYC OCTPOTO yriia — 3TO...)».

6. [Iponomxure onpexneneHue: « TaHreHC OCTPOro yriaa — 3TO...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8. Yemy paBHO npousBeseHue tgx*ctgx?

9. UYemy pasensin(2x)? Chopmynupyiite mpaBuiio BBIYUCICHUS.

10.  Yemy paBencos(2x)? ChopmynaupyiTe NpaBUIIO BHIYUCICHUS.

11.  Ilepeuncnure TpuroHOMeTpu4ecKue QYHKINHU, YKAKHUTE UX TEPUOIBL.

12.  Yemy paBeH nepuol GyHKIUU y=c0s(4X)?
13. eMy paBeH nepuoj, GyHKIuu y=cos(x/4)?

14.  Omnpenenure o0macTh 3HaYeHUS QYHKIHH y=3c0s(5X)?
15.  Ilepeuncnute ciocoObl perieHus TPUTOHOMETPUUECKUX YPaBHEHHH.
16.  PackpoiiTe aaropuT™m pemeHHsi OJHOPOJHBIX TPUTOHOMETPHUUECKUX YPaBHEHHMH HEpPBOTO
Mopsi/IKA.
17.  PackpoiiTe aaropuT™ pelieHus OAHOPOJHBIX TPUTOHOMETPUYECKUX YPaBHEHHUI BTOPOTO
MOpsI/IKA.
KontpoJsbnas padora
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Oo0a3aTeabHAd YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLIL OMEEM U3 YeMbIPEX NPEOI0IHCCHHBIX.

1. (1 Gann)BAABC sinCZ%. Kakas u3 cTopoH siBisercs runorenyszon AABC?
A) AB; b) AC; B) BC; T') CB.

2. (1 6amn) YrioM Kakoi 4eTBepTH sBisieTcs yros 0=400°?

A)L;B)II; B) III; I') IV.

3. (1 6ann) Kakue u3 pyHKIMIA ABAAIOTCS YETHBIMU?

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

4. (1 6amn) Kakue u3 ynicen sBIAIOTCS KOPHEM YPaBHEHHUS COS X Z%?

Ax=E; B)x=%; B)x=3; I x=2.

Ilpu evinonnenuu 3ad0anuit 5-8 3anuwiume x00 peuieHus u nOJaY4eHHbLl Omeem.
5. (2 6auta)Bbruncnute: sing + cos?.

2
i V2 . (2
6. (2 6aura)  Haiinure 3HaYeHHe BLIpa)KeHI/IH4aI'CCOS? - 4arcsin -

7. (2 6anna) JokaxuTe TOxeCTBO: 2sin(m/2+a)+ cos(m—a)= cosa.
8. (2 6anna)Pemure ypaBHenue: sin® x - 4 sin x + 3 =0.

JIonoJHUTEIbHAS YaCTh

Ilpu eévinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOGaAHUE PeuieHUA U NOJIYYEHHbLI OMEem.
9. (3 6anmna)Pemmre cucremy ypaBHEHUI:
X+y=m

sinX + siny = 2.
ITal0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
Otser b A B b 1 2n - g + 2mn, g +
ne’zZ 27171;% +
2mn,
ne 7z

3.4 Ilpouseoonasa pynkuuu, ee npumenenue

TGOQCTH‘ICCKI/IB BOIIPOCKHI:
HpOI[OJ'DKI/ITe OIIPCACIICHUC! «IlocaenoBaTeabHOCTh — ATO...».

[IpuBeaure npumep apudmMeTHIecKoi Mporpeccuu.
[IpuBenure mpumMep reoOMEeTpUIECKOM IPOrPECCHUH.
[IpuBeaute npumep 6€CKOHEYHO yObIBaIOIIEH reOMETPHUUECKON IPOTPECCHH.
[Iponomxure onpenenenue: «IIpoussognas — 310...».
Packpoiite reomeTpudecKuil CMBICI IPOU3BOIHOMN.
[Iponomxure onpenenenune: «KacarenpHas — 3T0...».
Packpoiite pusnueckuii cMbICII TPOU3BOTHOM.
[lepeuncnure mpaBuiia BEIYUCICHHS IPOU3BOIHBIX.
Uemy paBHa MPOU3BOIHAS CTENEHHON (QYHKIUH?
UYemy paBHA IPOU3BOIHAS IPOU3BEICHUA?

UYemy paBHA MPOU3BOJIHAS YACTHOTO?

YeMy paBHa MPOU3BOIHAS CIIOKHON (QYHKIMN?

XN R WD =

—_ = = s \O
WD =or
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14.  Cdopmynupyiite npu3Hak Bo3pacTaHus (PyHKINU.

15.  Cdopmynupyiite npu3Hak yobiBaHUS (QYHKIHUH.

16.  Cdopmynupyiite mpu3HaK TOUKH MaKCUMyMa (YHKIIHH.

17.  CdopmynupyiiTe npu3HaK TOUKH MUHUMYMa (DyHKIIHH.

18.  CocraBpTe adrOpuTM PEHICHUS 3a]1a4 Ha HaXO0XICHUS HAHOOJBIIEr0 U HANMEHBIIIETO 3HA-
4yeHus: GyHKIMU Ha OTpe3Ke?

19.  CocrtaBbTe aJrOPUTM HCCIEAOBAHUS U MOCTPOEHUS Tpaduka PyHKIIMU C TIOMOIIBIO POU3-
BOJTHOM.

20.  Kak HaliTu BEpTUKaJIbHYIO aCUMNTOTY rpaduka QyHKuun?

KontpoabHas paéora

Oos3aTesbHAS YACTD
IIpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbLIL ONMGEM U3 YEMbIPEX NPEOSIONHCEHHDIX.
l. (1 6am1) Yemy paBHa npousBoaHas GyHKIMH y=C0S°X?
A)y'=—sin’x; B)y'=-2sin’x; B)y'=-2cos x sinx; I') y’=2cos x.
2. (1 Gamm)llo kakoii n3 GOPMYII BEIYHCISACTCS IPOU3BO/IHAS IIPOU3BEICHHS ?
A) () =03 B) (av)=uviuv’s B)(5) =" D)(fg() =F (2(x)*g (x).
(%
3. (1 6amn)Pemmre ypasuenue f'(x)=0, ecnu f(x)=3x> — 6x +4. BeiOepure OTBeT.
A)1;b)-1;B)4;T) -4.
4. (1 6amn)Ha pucynke n3o0paxeH rpaduk Mpou3BOAHON (YHKINU f(x), ONpeaeieHHON Ha UHTEp-

Bane (—10; 8). HaiinurekonmuecTBOTOUCKMaKCUMyMapyHKIMHS(x)Ha oTpe3ke [—9;0].
A

Ar=1G)

=y

-10 N/ 191 V|8

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

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHuA u NOJIYYEeHHbLIL Omeent.
5. (2 bamma) MarepuanbHas ~ TOYKa  JBWXKETCS  NPSIMOJIMHEMHO 1O  3aKO-HY

o 3 442 o
x(t) = —1" 461" — 4t + 5t S(FILG X —PacCTOSIHUEOTTOYKNOTCUETABMETPAX,  —BPEMSIBCEKYH/IaX,
U3MepeHHoecHauanaBukenns ). Hailmureeeckopocts (BM/c) BMOMeHTBpeMenu! = 3c.

6. (2 6anna)Ha pucynke n3zo6paxén rpadux QyHkuuy = f(x) 1 KacareapHas K HEMYy B TOUKeE ¢ a0-

cruccoiixy. Haitaure 3HaueHne mpou3BoiHON QYyHKIMHUS(X) B TOUKEX).
YA

(x=2)(x+3)
gy 0

8. (2 6ama)ccnenosars GpyHKnuio f(x)=x> — 3X ¥ MOCTPOUTH €& rpaduK.

7. (2 6anna)Pemmte HepaBEeHCTBO:
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JIonoJHUTEIbHAS YaCTh

Ilpu évinonnenuu 3a0anun 9 3anuwiume x00, 000CHO6AHUE PEUIEHUA U NOTYYEHHbLIL OMEEm.

9. (3 6amna) ®upme «CanoBOa» BBHIIEIAIOT y4acTOK 3emiu miomanso 100 m2. Ilpemnararor
YeThIpe yyacTKa pa3HbIX pa3zMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuactok o1o0put aupexrop ¢pup-
MbI «CaZi0BOI», YUYUTBIBAs, 9TO HEOOXO0AUMO OyIeT MOCTaBUTh 3a00p MO epumMeTpy?

ITAJTOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OTtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +0)
3.5 Mnozocpannuku u mena spawjenus
Teopernyeckne BONpOChI:

1. [Iponomwxute onpenenenne: «MHOTOTpaHHUK — 3TO...».

2. [Iponomxure onpenenenue: «llpuzma — 3t1o...».

3. [Iponomxure onpenenenue: «IIpAMOyronbHbIN MapauieaenuIes] — 3T0. .. ».

4. [Iponomxkute onpexnenenne: «Kyo —a3to...».

5. [Iponomxure onpenenenue: «llupamuaa — 3to...».

6. ChopmynupyiiTe CBONCTBO O MPOTUBOJICKAITUX IPAHSIX MMapasuieenuIe/a.

7. CdopmynupyiiTe CBONCTBO O JUATOHAIIAX Mapalieenuneaa.

8. ChopmynupyiiTe CBONCTBO O TMAroHalIM U JIMHEHHBIX pa3Mepax MpsIMOYTroJIbHOrO mapal-
Jenenunenaa.

9. Kaxkas npusma Ha3bIBaeTCs MpsAMoit?

10.  Kakas npu3Ma Ha3bIBaeTCsl IPaBUIIbHOM ?

1. Packpolite noHsTue «paBUiIbHas TUPAMUIAY.

12.  Yro Takoe anodema npaBUIbHOW TUPAMUIbI?

13. B uem oTirune noaHONW MOBEPXHOCTH MPU3MBI OT MOJIHOM MOBEPXHOCTH MUPAMUIbI?

14.  Cdopmynupyiite TeOpeMy O BHIYHCICHUN OOKOBON MOBEPXHOCTH MPSIMOM MPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BBIYUCICHUU OOKOBOM MOBEPXHOCTH MPABUIILHON TUPAMUIBI.

16.  Ha3zoBute mpeaMeTsl U3 Baleil mpodecCUOHATBLHON IeSTENbHOCTH, KOTOpble UMEIOT (op-
MbI MHOTOI'PaHHUKOB.

17. Kakue MHOTOrpaHHUKH Ha3bIBAIOTCS MpaBWIbHBIMHU? llepedncinTe mpaBUIbHBIE MHOTO-
IPaHHUKH.

18.  Ilpomomxure onpenenenue: « lunuaap — 310...».

19.  Ilpomomxure onpenenenue: «Konyc —3t10...».

20.  IIpomomxure onpeaeneHue: «Y CE4eHHbIN KOHYC — 3TO...)».

21.  IIpomomxure onpenenenue: «llap —3to...».

22. Yo ABIsAETCS BBICOTOW yCEUEHHOT0 KOHYyca?

23.  UYro ABisIeTCS OCEBBIM CEUECHUEM LIUIUMHPA, KOHYCa, YCEUEHHOT0 KOHYCa, 1mapa’?

24. [Tepeuncnure eqUHULIBI N3MEPEHUS IIOIAIH, 00beMa.

25. Uemy paBHO OTHONICHHUE TUIONIA/ICH TTOBEPXHOCTEH MOAOOHBIX GUTYp B IPOCTpPAHCTBE?

26.  Uemy paBHO OTHOIIIEHHE 0OBEMOB MOJOOHBIX (GUTYP B IPOCTPaHCTBE?

27. HazoBute npeamMeTsl u3 Barieil mpodecCHOHATBHON IeATeIbHOCTH, KOTOPbIe UMEIOT (op-

MBI TCJI BpalllCHUI.

KonTpojanHasi padora
Oo0a3aTeabHAA YACThH
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Ilpu pewsenuu 3a0anuii 1-4 3anuwiume npasunbHLLL OMEEM U3 Yemolipex nPeodio0IHCEHHbIX.

1. (1 6anm)B xakux eAMHUIIAX U3MEPSETCS MJIONIAIb ITOBEPXHOCTH MHOTOTPaHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; ') B AByIpaHHBIX Tpaaycax.

2. (1 6amn) [Tmomnraab GOKOBOI MOBEPXHOCTH MPHU3MbI BRIYUCISACTCS 110 HOpMYJIE:

A) S =SgoxT 2 Soci-; B) Seox =Poen™H; B) S= Bgox T SSocu; I') S60k =2P,c*H.

3. (1 6amm)Uro sBASETCS OCEBBIM CEYEHUEM YCEUEHHOTO KOHYyca?

A) paBHOOEIpPEHHBIN TpeyroibHUK; b) paBHOOeApeHHas Tpaneuus; B) npsmoyronsuuk; ') npsimo-
yTOJIbHASI TPATICITHSL.

4. (1 6ann) Kakas ¢urypa monydaercs npu BpalleHUH TPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT O-
HOT'O U3 CBOUX KAaTE€TOB?

A) konyc; b) yceuennnlit konyc; B) nupamuza; I') yceuenHnast nupamu/ia.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHus U NOJIYYEeHHbLIL Omeent.

5. (2 6anna) PeOpo ocHOBaHUs MPaBUIIbHOM TpeyroibHON nmupamuasl 3 M, anodema 6m. Haiinure
TUIOIIAb OOKOBOM MOBEPXHOCTH MHUPAMHIBL.

6. (2 6anmna) Jlmaronans Kyoa paBHa ¥ J88. Haiigure ero o0nem.

7. (2 6amma) [IpAMOYrompbHUK CO CTOPOHAMHU 8CM M 3CM BpaliaeTcss BOKPYT OOJbIIEH CTOPOHBI.
Haiigure 06beM, mutomaay O0KOBOM 1 MOTHOM MOBEPXHOCTEH TOTYUYEHHOTO Tea.

8. (2 6anna) BerarcnuTh NOBEPXHOCTH KPOHBI KyCTapHHKa, UMerolero Gpopmy mapa paguyca 0,5 m.
B oTBer 3ammmmTe uncio, aejaeHHoe Hall.

JlonoaHNTEIBLHAS YACTD

Ilpu évinonnenuu 3a0anun 9 3anuuwiume x00, 000CHO6AHUE PeUIEHUA U NOTYYEHHbLIL OMEem.

9. (3 6amna) Co3naTe MozETb KIyMOBI, HUMEIOIIEH (GopMy KOMOMHHUPOBAHHOTO T'€OMETPUUYECKOTO
TeJa, BBITIOJHUTH HEOOXOIMMBIC pacueThl (TUIOMIA/lb, 00BEM, KOJTMYECTBO M BHJIbI CAXKCHIICB).
[Ipennonaraempie MOJIEIH KITyMO:

¥

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHUA
OTtBeT B b b A 27 2744 72m; 1 -
48m;
64n

3.6 Ilepsooodpasnan ghynkyuu, ee npumenenue

Teopernyeckne BONpoChl:
[Iponomxkute onpenenenue: «Oynkuus F(x) Ha3pBaeTcs ...».
Packpolite reoMeTpUYECKU CMBICII ONPEAEICHHOIO UHTETpaa.
[Iponomxute onpenenenne: «KpuBoJMHEHHas Tpanenus — 3TO...».
Cdopmynupyiite popmyiny HetoTona-JleitOnuma.
B dem 3akmrouaercs o0muii BUI BceX MepBOOOPa3HBIX?
[lepeuncnure npaBuiia BEIYUCICHHUS] HHTETPAJIOB.

A

KontpoJabHas padora
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Oo0a3aTeabHAd YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLIL OMEEM U3 YeMbIPEX NPEOI0IHCCHHBIX.

1.(1 6amn) s kaxoii u3 Gpynkuuii Gpynkuus F(x)=x>-3x%+1 sapigercs nepsoodpasHoii?
A) f(x)=3(x>-2); B) f(x)=3x(x>-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.

2. (1 6amn) Jdana ¢pyukuus f(x)= 3x>+1. Yemy pasuaF(1)

A)2;B)4:B)6;T) 1.

3. (1 6amr) OOt BUa Becex mepBooodpazHbIx 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 6amn)Berancnure onpeneaeHHbIN HHTETpa f %xdx.

A)-1;B) 1;B)-1,5;T) 1.5.

Ilpu evinonnenuu 3ad0anuit 5-8 3anuwume x00 peuieHusn u nOJaY4eHHbLIL Omeem.

5. (2 6anna) SIsnsercs mu F(x)=x3-3x+1 nepsoobdpasnoit aia Gpynkuun f(x)=3(x>-1)?

6. (2 6anna)3anaiite neppoobpasnyto F(x) mig ¢pynkiuu f(x)=3x2-2X, ecau U3BEeCTHbI KOOPAMHATEI
touku M (1, 4) rpaduka F(x).

7. (2 6amma)Ha pucynke uzoOpaxkeH rpaduk (yHkmuu y=f(x), ompenenéHHON Ha WHTEpBaieC
(—3; 11). Halinurenanmenpiee3nauennepynkuuuf(x)na orpeske [2; 9,5].

s . v=J)
EN : AR
. Ly _x
) LA R
NN | _ \]
S 8PS I B A i

8. (2 6aia)Ha pucynke m3obpaxen rpaduk Hekoropor ¢yHkimm y=f(x). [Tonb3ysce pucyHKOM,
BBIYHCITUTE OMPEICICHHbBIN HHTErpal f ‘;’ f(x)dx.

YA
4

y=f(x)

et e . e . s s e s . s
e o e e e e s . e

. -
= E
2 X

0

ﬂOHOJ'[HI/ITe.]'ILHaﬂ 4acTb

Ilpu évinonnenuu 3adanun 9 3anuuwiume x00, 060CHO8aAHUE PeUIeHUA U NOTYYEHHbBLIL OMEem.

9. (3 6amia)BeMUCIUTH TUIOMAAb KIyMOBI, IEpUMETP KOTOPOM OTrpaHWYHMBAIOT JMHUH y=0, y=X,
y=-2x+6. Pemuth nByms criocobamu. CrenaTh 4epTeK.

ITajl0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aiaHus
OtBeTt r A b r na x3-x2+4 -3 12 3
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3.7 Cmenenu u kopuu. Cmenennasn pynkuyus

Teopernyeckne BONpPOChI:
ChopmynupyiiTe onpeaerncHue CTENEHHON (PYHKITUN.
[Tepeuncnure CBOMCTBA CTETIEHHOW (PYHKIIMH C TIEJIBIM ITOKA3aTeIIeM.
[Iepeuncnure cBOWCTBa CTENEHU C IEUCTBUTENIBHBIM MTOKa3aTeneM. [IpuBenure npumepsl.
[Iepeuncnure cBOMCTBA KOPHS HATYpaJbHOU cTeneHu. [IpuBenure npumepst
Ha yto HeobxomuMo oOpaTuTh BHHUMaHHE MPU PEIICHUU HPPALUOHAIBHOTO ypaBHEHUS
YETHOM CTerneHu?

Nk W=

6. Uemy paBeH KOpEeHb YETHOM CTENEHU U3 OTpullatesibHoro yucia?llpuseaure npumep.
7. YeMy paBeH KOpeHb HEUETHOM CTETEeHU U3 OTpulaTesbHoro uncia? [Ipuseaure npumep.
8. Ha 4to cTouT 00paTuTh BHUMaHWE TIPU PEIICHUU HPPAIMOHATBHBIX, TPOOHO-pAMOHAb-

HBIX YPaBHEHUI U HEPABEHCTB?

KontpoabHas padora
Oo0s3aTeIbHA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasunbHblil OMeem U3 Yemuipex nPeoni0HceHHbIX.

1. (1 6anm)Mexay KakuMH JBYMs HATYPaJIbHBIMH YHCIAMH HAXOJAUTCS qncnoV19?
A)19u20;b)2u3;B)18u19;T")3 u4.

2. (1 6amn)Onpenenure KOpeHb ypaBHERHs X =125

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

3. (1 6aym)Pacnionoxute B MopsiiIke BO3pACTaHUsI yUCia: 2; E/E,W

A) 2; 5317, B) 2 V174/5; B) V5, 2; V17, 1) 17.2; V5.

4. (1 6ann) YMHOXKas yucia ¢ OJMHAKOBBIM OCHOBaHUEM, UX CTEIICHH. . .7

A) ymHoxaem; b) nenum; B) cknanpiaem; I') oTHumMaem.

Ilpu evinonnenuu 3ad0anuit 5-8 3anuwiume xo00 peuieHusn u nOJaY4eHHbLL Omeem.
338 . 429

6,48
a npu a=7.

(VIZ+8)

y 10+v96
6. (2 6amura)Haiinure 3Ha4CHUE BBIPAXKCHUS .
7. (2 6anna) PaccTosiHue oT HaOIFOAATENS, HAXOIAIETOCS Ha HEOOJIBIION BRICOTChKHIIOMETPOB HAT

. y [ = V2Rh
3eMII€H, 10 HAOIOIaeMOW WM JIMHUW TOPU30HTA BBIYUCIACTCA 1O (opMyIie , TneR=6400
KM —paanyc3emin. CKakOWBBICOTHITOPU30HTBUACHHAPACCTOAHNHU 48 KIoMeTpoB? OTBETBBIPA3UTEBKU-
JOMeTpax.

8. (2 6amna) Pemure ypaBHeHME ¥ —32—x=2

5. (2 6amma)Haiinure 3HaYCHNE BBIPAKEHUS

ﬂ OINOJIHUTEJIHHAA YACTh

Hpu 6éblnoNHeHuu 3a0anus 9 3anumume x0(), 000CHOBAHUE PeWEeHUA U I’l0J1y'-leHHblIZ omeem.

9. (3 6auia)Pemmure rpaduuecku CUCTEMY YpaBHEHUI: {Yy:_ Xx

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHus
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OTtsBer b r B B 49 2 0,18 -36 (1; 1)

3.8 Ilokazamenvnasn pynkyusn

Teopernyeckne BONpOChI:
1 ChopmynupyiiTe onpeaencHue MoKa3aTeIbHON (QyHKIIUH.
2 [lepeuncnure cBOWCTBA MOKA3aTEIbHON (DYHKIIUH.
3 [lepeuncnure cocoObl peleHus MOKa3aTeNbHbIX YPAaBHEHUH.
4. CdhopmynupyiiTe npaBUIIO pelIeHus MPOCTEHIINX MOKa3aTeIbHBIX HEPABEHCTB.
5
6

. B gem 3akirovaercs rpaduueckuii cnoco0 penieHns ypaBHeHUH.
. [IpuBenure mpumep (QPyHKIMOHAIBHOW 3aBHCHMOCTH TOKA3aTENbHON (YHKIMHU M3 pealbHOU
KU3HU.

KonrpoabHas patora

Oo0s3aTeIbHA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npasuIbHbLIL OMEEN U3 YeMbIPEX NPEOSIOHCEHHDIX.

1. (1 6anm)IIpu kakoMm 3Ha4eHNH a QYHKIHS y=a* ObIBaeT Ha Bcel 001acTu onpeaeneHus?
A)a=%; B) a=8,25; B) a=1; ) a=V3.
2. (1 6ann)Ha pucynke nzobpaxén rpapuk ¢pynkuuu suaaf(x)=a*. Haiinure 3nHauenuef(2).

YA

5 %

fix)y=a"

X

Ol
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.

3. (1 6amn) Oyuknus 3agaHa GOpMyJIIOi: f(x)z(%)x. UYemy paBHo f(-2)?
A)-;; B)-4;B)4,T) V2,

1 x—13

— =3.
4. (1 6amn) Kopens ypaBHeHI/IH< 9) ?
A)12,5: B) 13: B) 14: T) 15.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHuA U NOJIYUEHHbLIL Omeent.
5. (2 6ama) Haiinute kopens ypaBHeHus 3%2-5%3%=12

6. (2 6amna) CKOJIBKO LENbIX PEHICHUH HMEET HepaBeHcTBOo 1 <7%1<49?

- 25 —8x—x?

7. (2 6anna)Haiigute TouKky MakcuMyMa GyHKIUU Y= '
8. (2 6amna)B xome pacmaza paauMoOaKTHBHOTO HM30TONA €r0 Macca YMEHbBIIAETCS IO 3aKO-HY

—t/T
m(t) =myg-2 /T
TIem) — HadadbHAs MAcca H30TOIA,! — BPEMs, MPOIIE/Iee OT HA4aTbHOTO MOMEH-

Ta,]— mepuoj noiypacnajga. B HadaibHbI MOMEHT BpeMeHU Macca u3ortona 184 mr. Ilepuoneronomny-
pacnagacoctasisier 7 MuH. Haliiure, yepe3ckoibKOMUHyTMaccau3oTonadyieTpaBHa 23 Mr.
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JIonoJHUTEIbHAS YaCTh

Hpu 6éblnoNHeHuu 3a0anus 9 3anumume xoo, oﬁocnoeanuepemenu}l u I’lOJIylleHHblIZ omeem.

9. (3 6amna)PemuTe rpadguuecku CUCTEMY YpaBHCHU: {))/’ ~ i)): :8
JTaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/1aHUSA
OTtBer B A B A 1 2 -4 21 (2;4)
3.9 Jlozapugpmut. Jlocapughmuueckan pynkuus
Teopernyeckue BONPOChI:

1. Cdhopmynupyiite onpenenenue sorapupMuuecKoin QyHKIHIH.

2. [lepeuncnure cBoiicTBa TorapupmMuueckon GyHKIUH.

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

4. Uemy paBeH jJorapu@m npousBeaeHus ?

3. Yemy paBeH jorapugm yacTHOro?

6. [IpuBeaute npumMeps! JorapupMUUECKOil CIMpay B IPUPOIE U B OKPYKAIOIIEM MUPE.

7. Ha 4dro crout oOpatuTh BHUMaHUE NPH pEIIEHUH Jorapu(pMUUIECKUX U ypaBHEHHUH U Hepa-
BEHCTB?

6. [lepeuncaure cnocoObl pelieHns JorapupMUIECKIX YpaBHEHUH.

7. ChopmynupyiiTe mpaBuIIO pemieHUs MPOCTSUITNX Jorapu(PMUISCKUX HEPABESHCTB.

8. B yem 3akimrovaercs rpaduueckuii cnoco0 pelieHns ypaBHeHUH.

6. [IpuBenure mpuMep PyHKIMOHATBHON 3aBUCHIMOCTH JIOTApUPMHUUECKON (PYHKIINH U3 pearbHOM

JKHU3HU.

KonTpoabnas pa6ora
Oo0a3aTeabHAd YACThH
Ilpu pewenuu 3a0anuit 1-4 3anumuiume npasuIbHLLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHDIX.

l. (1 6ann) Kakas u3 pyHkiuii Bo3pacraet Ha Bceil 001acTu onpeeneHus?
A) f(x)=logsx; B) f(x)=0,7%; B) f(x)=x2; ') f(x)=log1Xx.
2

2. (1 6anm)Ykaxute o0nacte onpeneneHus GyHkuuu f (X) = lgzx’;3

A) (-7; 1,5); B) (-0; -1,5), (7; +00).; B) (-1,5;7); T) (-o0; -7), (1,5; +0).

3. (1 6amn)Pacnonoxute B NOpAAKe BO3pacTanus: [0go54; [0g050,4,1080 5 }1.
A) logos4; 10g0,50,4:1080,55 ; B) logo 54:1080,54:1080,50,4;

B) logo51:1080,50,4;108054 3 T) logo50,4; logo54:1030,54.

4. (1 6amn)Haiiure KOpeHb ypaBHeHHH]0g4(5 - )C) = 2.
A)11; B)-11; B) -3; T) 3.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeent.
5. (2 6anna)Onpenenute 3Ha4YeHUE BhIpAKEHUS 10962 + 10963 + 2logo4
6. (2 6ayta) Ykaxxute HaMMEHbIIIEE 11eJI0C PelICHNE HEPABEHCTBA:

logs (6x —4) > 2.

y=8In(x+7)—8x+3.

7. (2 6anna)Haiigute Touky MakcuMyMa QyHKIUU



8. (2 Gamma)[lyns oborpeBa mMOMENICHUS, TeMIEparypa B KOTOPOM TMOJJEPKHBAETCS HA YpPOBHE
T,=15° dyepe3 pamuaTop OTOIUICHHUS MPOITYCKAIOT TOpsuyio Boay. Pacxon mpoxonsieit yepe3 TpyOy pa-
nuatopa Boasl m = 0,6 kr/c. [IpoxoasnorpyOepaccTosiHIE X, BOJAOXIAKIACTCIOTHAYATbHOUTEMITEpaTy-

cm T, — T, Br-c

x=0—log, ——, ¢=4200——
pbIT,=91° no Temneparypol T, mpuuém Y Tr—Ty rae Kr-° C _— remnoém-
Br
Y =28—
KOCTh BOJIBI, M-°C__ kod(duimeHT temrooOMeHa, a o=0,8_ nocrosHHas. Hadgure, no

Kako# TeMmepaTypsl (B rpagycax Llenbcus) oxnagutces Boja, €Ciu JUInHa TpyObl paauaropa paBHa 144 m.

ﬂOl’[OJ’[HI/ITeJ’ILHaﬂ 4acTb

Hpu eébinonHenuu 3a0anus 9 3anumume xoo, oéocuoeauuepemeuml u l’lOle'leHHblﬁ omeem.

9. (3 6amma)Pemure rpaduyecku cucreMmy ypaBHeHHﬁ:{y +2x = log5135 — log 35.

2y -3x =6
ITAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OtBer A T A b 5 3 -6 34 (0; 3)

3.10 Muoscecmea. Inemenmol meopuu 2pagos

Teopernyeckne BONpoChl:
1. Cdopmynupyiite onpesesieHne MHOXKECTBA.
2. Tlponomxute onpexnenenue: «OObeJMHEHUE MHOKECTB — 3TO...».
3. IIponmomxure onpenenenue: «llepeceuenre MHOXKECTB — 3TO. ...
4. Ilpopomxure onpeneneHue: «PasHOCTE MHOXKECTB — 3TO...».
5. M3ob6pa3ute oObeauHEeHNE IBYX MHOXKECTB Ha KpyTax Jisepa.
6. U3obpa3ute nepecedyeHue Tpex MHOXKECTB Ha Kpyrax Jiiiepa.
7
8
9.
1

Coopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BepIIMHOM, peOpoM rpada?
Kak naiitu cTenens BepuinHbl rpada’?
Ha3zoBuTe oTIMYUTENBHBIE YEPTHI OTHOTO M HEMOJIHOTO rpadoB.

0. HazoBuTe OTIIMYMTENBHBIE YEPTHI CBSI3HOTO U HECBSA3HOTO IrpadoB.

KontpoabHas padora
Oo0s3aTeIpHAs YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblil OMeEem U3 Yemuipex nPeoi0HceHHbIX.
1. (1 6amn) Kakast onepanust n3o0pa)keHa Ha Kpyrax Junepa?

A

A)E=AUB;B)A=ANE; B)A=A\5,T) E=A-B.

2. (1 6ann) Kaxoii rpad npencraBieH?

A) nonnsiit; b) Henonusit; B) AEPEBO; I') HyneBo#.

3. (1 6amn) [IsaTepo pabourx BCTPETUIIUCH IIPH BBICAJIKE IIBETOB B KITyMOBI. CKOJIBKO BCETO OBLIO

CIEIJIAHO PYKOIIOXKATUHI
A)10; ) 11; B) 5; ') 6.
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4. (1 6amn)Onpenenure cTeneHb BepIIUHBI B:
A

E F

A)8;b)11;B)3;1) 5.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHuA U NOJIYUEHHbLIL Omeent.

5.(2 6amma) 1. [lansl nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummure u n3odpa-
3ute rpaduyecky HoBoe MHOKeCTBO E: a)f = AU S ; 6)& = AN A.

6. (2 6amra) KonuHsl Ipy3bs 3aHUMAIOTCS KAKUM-HHOYIb BUJIOM CTIOpPTa. 14 M3 HUX YBIICKAIOTCS
¢yTr60s0M, a 10 — GackerOomoM. M TONBKO TBOE YBIIEKAIOTCS M TEM M APYTUM BHJIOM criopTa. CKOJIBKO
npy3ei y Tonu?»

7. (2 6amna)Ha pucyHke — cxema J0opor, cBsi3piBaromux ropojckue napku A, b, B, I', [1, E. Tlo
Ka)KJIOM TOpOoTre MOKHO JIBUTAThCS TOJIBKO B OJIHOM HampaBiIeHUH, YKa3aHHOM cTpenkoi. CKOJIbKO cylie-
CTBYET pa3JIMUHBIX IIyTel u3 napka A B napk E?

b K
A \r \
o E
B g

8. (2 6amma)MoxHO JI1 HAPUCOBATH M300PAKEHHBIN HA PUCYHKE Tpad HE OTphIBask KapaHaIl oT O0y-
Mard ¥ MpoBoJIs Kax10e peOpo pOBHO OJUH pa3?

ﬂOl’[OJ’[HI/ITe.TILHaH 4acTb

Ilpu g¢vinonnenuu 3a0anusn 9 3anuuwiume x00, 000CHOGAHUE peuieHUA U NOJIYYEHHbLI OMEem.

9. (3 6anna) IlepByto mnu BTOPYIO KOHTPOJIbHBIE pabOTHI IO MaTeMaTUKE YCIEIIHO Hamucanu 33
CTYJIEHTa, MEPBYI0 WIH TPeTblO — 31 CTyneHT, BTOpYyr WM TpeTblo — 32 cryaeHTa. He MeHee nByx
KOHTPOJBbHBIX pa®oT BbIMONHMWINA 20 cTyaeHTOB. CKOJBKO CTYAEHTOB YCIEUIHO PEIIMIH TOJBKO OAHY
KOHTPOJIBHYIO paboTy?

ITAJTOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTtBer B b 10 T - 22 8 HET 18
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3.119n1emenmul KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU 6EPOAMHOCH el

TeopeaneCKne BOIIPOCKHI:

1. [Iponomxkute onpenenenue: «CiaydaitHoe coObITHE — 3T0...». [IpuBenuTe mpumep.
2. [IpuBeaute npuMep A0CTOBEPHOTO COOBITHSI.

3. [IpuBeauTe npuMep HEBO3MOKHOTO COOBITHS.

4. [Iponomxure onpenenenue: «BeposTHOCTD CIy4ailHOrO COOBITHS — 3TO. ...

5. Cdhopmynupyiite npaBUiIo HAXOXKAECHUS CIOKEHHS BEPOSATHOCTEH.

6. ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSITHOCTEH.

7. Kak HaliTu cpenHee apudmMeTrnueckoe 4icaoBoro psaa?

8. Kaxk naiiTu Meauany 4nucioBoro psjaa?

9. Kak Bbrumncnsiercst pasmax 4nuciaoBoro psjaa?

10. Jl1st 9ero HyKHbI TuarpaMmel, rpaduku? [lepeuncnuTe BUIBI AUarpamMM.

11.  IlpuBenute mpuMepbl IPOSBICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX SBICHHSIX.
12.  IIpuBemute mpuUMepbI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B OOIIECTBEHHBIX SIBICHHSIX.
13.  Yto u3yvaer craTucTUKa?

14.  Ilpomomxure onpexnenenue: «Co4eTaHue — 3TO...».

15.  Ilpomomxwute onpenenenue: «Pazmenenue — 3t1o...».

16.  Ilpomomxure onpenenenue: «llepecranoBku — 3TO...».

17. [TpuBeauTe npuMep MHOKECTBA U3 PEATIbHOM KU3HHU.

18. [IpuBeauTe npuMep ornepanuu NePeceYeHrsi MHOXKECTB.

19. [IpuBenute mpumep ornepanuu 00beTUHEHUS MHOYKECTB.

20. [IpuBeauTe npuMep onepamnuu pa3HOCTA MHOKECTB.

21. Packpoiite nmousTus «rpady, «1epeBo, «IUKID».

KonrpoabHas paGora
Oo0a3aTeIbHAA YACThH

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHolil OMeem U3 Yemoipex nPeod10HCeHHbIX.
l. (1 6anm) KomObuHaTopuka— 3T0 pasjesl MaTeMaTHKH, OTBEUYAIOIINUN Ha BOIPOCH! CKOJIbKUMHU
croco0aMu MOXKHO BBIOPATh 3JIEMEHTHI ...

A) 3a1aHHOTO KOHEYHOT'0 MHOXecTBa; b) 6eckoHeuyHoro MHoxecTBa; B) moboro muoxectna; I)
HUPPAIMOHAIBHBIX YHCETT.

2. (1 6amn) CoenuHeHUS U3 N SJIEMEHTOB, OTIWYAIOIINECS IPYT OT APYra TOJIBKO MOPSIKOM pPacro-
JIO’KEHUSI B HUX JIEMEHTOB, HA3bIBAIOTCSI:

A) nepecranoBkamu; b) coueranusmu; B) pazmenienusmu; ) koMOUHAASIMIL.

3. (1 6amn) Yucno Bcex BO3MOXKHBIX pa3MEIIeHUH BBIYUCISIECTCS TT0 popmyTe:

A) A" =n(n-m);B) A" =n(n-1)..(n-m+1); By A" =2 T) A" =5 (n +m)

(n-m)?’

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ymopsiioueHue eIWHUI] COBOKYITHOCTH 1O Mpu3HaKy; b) pa3sOueHune equHHUIl COBOKYIMHOCTH Ha
TPYIIIBI TI0 IPU3HAKY; B) 00001menne ennHnYHbIX (hakToB; I') 00001IeHIE € TMHUYHBIX PU3HAKOB.

Ilpu évinonnenuu 3a0anuit 5-8 3anumiume xo00 pewieHus u NOJIYYEHHbLI OMEem.

5. (2 6amma)B cpemnem u3z 2000 cagoBBIX HACOCOB, MOCTYMHBIIMX B MPOAAXY, 6 IMOATEKAIOT.
Haiinure BeposITHOCTB TOTO, UTO OAMH CIy4YaiiHO BEIOpAHHBIN JJ11 KOHTPOJISI HACOC HE MOJTEKAeT?

6. (2 6amna)CpaBHUTH BCXOXKECTb CEMSH JIFOOBIX TPEX BHUIOB OJHOJETHHX IIBETOB 3a MOCIEAHHE 3
roja. CocTaBUTh IUarpamMmy 1o HalJeHHBIM JaHHBIM. ClieNaTh BHIBOBI.

7. (2 6anna) L{eToBoMy MpeNIOKUIN YKPACUTh KIyMOy 1IBETaMU, UCTIOb3Ys 3 Buaa. CKOIbKO pas3-
JMYHBIX BAPHAHTOB €CTh Y IIBETOBOJIA, €CJIM €CTh BHIOOP M3 5 BUIOB pa3HOii paccaabl?

8.(2 6amna) CKOMbKUMH CIIOCOOAMH MOKHO TIOCAIUTh 4 KyCTapHUKA B OJUH psia?
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JIonoJHUTEIbHAS YaCTh

Ilpu évinonnenuu 3a0anun 9 3anuwiume x00, 000CHO6AHUE PEUIEHUA U NOTYYEHHbLIL OMEEm.

9. (3 6amna) UtoObI MOCTYNIUTh B MHCTUTYT Ha CIENUAILHOCTH «MacTep caoBO-MapKoOBOTO U JIaH/I-
mapTHOTO CTPOUTENLCTBA», AOUTYPHUEHT A0JbKeH HaOpath Ha EI'D He menee 70 6anmioB mo KaxxaoMy U3
TpEX NMPEeIMETOB— MaTeMaTHKa, PYCCKUM SI3bIK M MHOCTPAHHBIN A3bIK. YTOOBI MOCTYNUTH HA CHELHAIb-
HocTh «Kommepiius», Hy>)KHO HaOpaTh He MeHee 70 0asioB MO KaXIOMy M3 TPEX MpeaIMeTOB— MaTeMa-
TUKa, PyCCKUH S3bIK U OOIIECTBO3HAHUE.

BeposTHOCTB TOTO, 4TO abUTypHeHT 3. moay4uuT He MeHee 70 6aymioB mo mareMatuke, pasaa 0,6, o
pycckomy si3biky— 0,8, o nHOCTpanHOMY s13bIKy— 0,7 1 110 o61ecTBo3Hanno— 0,5.

Haiinute BepoATHOCTh TOTO, 4TO 3. CMOXKET MOCTYMHUTh XOTS Obl HA OJHY M3 JBYX YNOMSHYTHIX
CIEIMATBbHOCTEH.

ITAJTOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHus
OtBer A A B A 0,997 - 10 24 0,408

3.12¥Ypaenenusa u nepasencmea

Teopernyeckne BONpOChl:

Uto Ha3bIBaeTCSl ypaBHEHUEM?
UTO 3HAUUT pEHIUTh YpaBHEHHE?
Yto Takoe KOpeHb YpaBHEHUS?
UYro Ha3bIBaeTCsl HEPAaBEHCTBOM?
UTO 3HAYUT PEIIUTh HEPABEHCTBO?
B uem 3akmrouaercs «MeTo1 UHTEPBATIOBY?
UTo Ha3bIBACTCS PEUICHUE CUCTEMBI YPAaBHEHUI?
UTo 3HAYUT PELINTh CUCTEMY YpaBHEHUI?

9. [Ipu pemieHnn Kakux ypaBHEHUN M HEPABEHCTB, CJIEAyeT OOpaTUTh BHUMaHHE Ha 00JIacTh
JOTYCTUMBIX 3HAYEHUM?

10. [Tepeuncnure crocoObl peleHus] ypaBHCHUMH.

11.  Ilepeuncnure criocoObl pelIeHNUs CUCTEM YPaBHEHUH.

PN R

KontpoabHas padora
Oo0s3aTeIbHA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHvlii OMEem U3 Yemuvipex nPeoioHceHHbIX:
1. (1 6amn) Kakoe u3 uncen siBisieTcst KOpHeM ypaBHeHUs logy(x+1)=1
A)-1;b5)2;B) 1;1)0.
2. (1 6amn) Kakue u3 ypaBHeHU UMEIOT 00Jiee 0JTHOTO KOPHS?
A) x?-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amn)Omnpenenure BUJ ypaBHEHUS ¥ —32—-x=2.
A) nuneiinoe; b) kBanparunoe; B) nppanmonansHoe; I') panuponansHoe.

4. (1 6amn)Onpenenure HaMMEHBIIEE LIEJIOE PENIEHNE HEPaBEHCTBA 5% 2<1?
A)-3;5)0;B)3;T) -4.

Ilpu evinonnenuu 3ad0anuit 5-8 3anuwiume x00 peuieHus u NOJYUEeHHbLIL OMmeem.
5. (2 6amna) Haligure KOpeHb YpaBHCHHS | x-3 | =2
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6. (2 6amma)Pemmre cucteMy ypaBHEHUI {
2x> — 5x

x—3

7. (2 6anna) Pemmte HepaBeHCTBO

< x.

x—y=28,
2*~% _ 16

8. (2 6anma)Pemmre ypaBHeHne (2x — 3) ¥ 3x? — 5x — 2=0

9. (3 banna)Pemmre ypaBHeHUE

3m
—:37

HEHU, HpI/IHa)IJIe)KaHII/ICOTpe?:KyI:

ITAJTOHBLI OTBETOB:

2

ﬂOHOJ’[HHTeJIbHaH 4acTb

Ilpu evitnonnenuu 3ad0anusa 9 3anumwiume xo00, 000CHOBAHUE PeUIeHUA U NOTYUEHHBLIL OMEem.

2sin®x — v/3cos (g —x) =0

. YKaXUTEKOPHUITOIOypaB-

Homep 1 2 5 6 7 8 9

3aJaHUA

OtBer B | AB A | 1;5](10;2) |(—o0; OJU[2; 3] -1;6 | ,, 77 87 .
3’ 3
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3. ®oHa OLEHOYHBIX CPEJICTB IS PyOe:kHOro KOHTPos (o utoram 3.1 — 3.4)
Obs13aTeJibHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblil OMEem U3 Yemouipex nPeodioIHceHHbIX.
1. (1 6amn) Hausr Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaTel UMeeT cepeanHa oTpeska AB —
Touka M?
A)M(O0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6ann) [psameie AB u CJ/] napamiensubie. Kakoe pacnonoxxenue umerot npsamoeie AC u BJ[?
A) mapaiensHbie; b) neprnennukynspusie; B) ckpemmBatorces; ') nmepecexarorcs.

Tx 3

COSs — =
6

3. (1 6amn)Haiinure KOpeHb YpaBHEHHS: 2 B oTBeTe 3anummTe HaUOOIBIIUNA OTPH-

LIaTEJIbHBIN KOPEHb.
A)-3;b)0;B)-2;T) -1.
4. (1 6amn)Ha pucynke nzobpaxken rpaduk npousBogHon pyHkuuny=f(x).Ilpu kakoMm 3HaUeHUH X

(hyHKIMS TPUHUMAET CBOe HanOoIbIlIee 3HAaUCHUE Ha oTpe3ke[-4; -2] ?
.

N y=r10)

=Y

A)0.5; B) -4; B) -5; ) 1.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHuA u NOJIYUEeHHbLIL Omeent.

5. (2 6amna) BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOSIIIMX CTOJIOOB, y/IadEHHBIX Ha paccTosHUE 4
M, COeTUHEHBI MepeknaanHoi. Beicota ogHoro cronba 10 M, a apyroro 7 m. Haiinure anuny nepexiaau-
HBI.

6. (2 6amna) Jausl uetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [(3,2,2) Jokaxure, 4TO OTpe3KH
AB u CJ] neprieH UKy JISpHBI.

7. (2 6amna) J{Burasice co cKOpocThioU = 3me, TpakTop Tamur canu ¢ cuwioi F=40 kH, nampas-
JICHHOM TOJ OCTPBIM YIIIOMUXK TOpU30HTY. MOIIIHOCTH, pa3BUBaeMas TPAKTOPOM, BBIUUCISETCS 1O (op-
MyneN :HF U COS (X.Haiiaure, nmpu kakoM yrie(X(B rpaaycax) 3ta MOIIHOCTh OyzaeT paBHa 60 kBTt (kB-

KH-M

T—a10 C ).

8. (2 6amna) MarepuanbHasi TOYKa JABMKETCS NPAMOJIMHEIHO 10 3akoHyX(t)=t>-13t+23(rmex —pac-
CTOSIHUEOTTOUYKHOTCUETaBMETpax,! —BPEMABCEKYH/1aX, U3MEPECHHOECHaYanaABKeHNs). BkakoiMoMeHT
BpEMEHHU (B CEKyHJ1aX) €€ CKOpOCTh Obl1a paBHa 3 M/c?

ﬂOHOHHHTeHLHaﬂ 4acTb

Ilpu evitnonnenuu 3ad0anusa 9 3anuwiume xo0, 000CHOBAHUE PEUIEHUA U NOTYUEHHBLIL OMEem.

9. (3 6amna) Pa30outh MBETHUK MPSIMOYTOIBHON (DOPMBI (OTHOIIIEHHE CTOPOH 2:3) Ha 4aCcTH pa3ind-
HOM TUTOMAIU. YKKUTE Pa3HbIM IIBETOM TNapaUiebHbIC, TIEPIICHIUKYIIIPHBIC, CKPEIIMBAIOIINUECS OTPE3-
ku. PaccuuTarh KOIMYECTBO CAXKECHIICB I[BETOB JJIsl KAXKA0T0 cektopa. OPopMuUTh cXeMy IIBETHHUKA (MOXK-
HO HMCTIOJIb30BaTh KOMIIbIOTEP). Hampumep,
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ITAJTOHLI OTBETOB:

Homep
3aJaHusA

OTtBer

60
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4. ®oHJ OLEHOYHBIX CPEACTB /15l IPOMEKYTOYHOM aTTecTanuy (3K3aMeH)

Ha BhImonHeHne MHMCbMEHHON 3K3aMEHALMOHHOM padoThl 10 MaTeMaTHuKe Aaercss 4 acTpOHOMMYE-

ckux vaca (240 MuHyT).

DK3aMeHaIMOHHAsl pab0Ta COCTOUT MX 2-X YacTeil: 00s3aTeNbHON U TOTOTHUTEIHLHOM.
OO6s13aTenbHas 4acTh CONEPXKUT 3aJaHKsl MUHUMAIbHOTO 0053aT€IbHOTO YPOBHS, TOMOJHUTEIbHAS

4acTh — 00JIEe€E CIIOKHBIE 3aJaHusl.

[Tpu BbIMOMHEHUH 3aaHUN 00s3aTeIbHON YacTu TpeOyeTcs MPeACTaBUTh X0 PEIICHUs U yKa3aTh

MOJIyYCHHBIN OTBET. 3a MPaBUIBLHOE BBIMIOJIHEHUE JTFO00T0 3a/1aHus U3 00s3aTeITbHON YaCcTH 00ydJaronuii-
cs mosyvaere oquH Oat. [lpu BeIMONHEHNH 3a1aHUS U3 JOMOJHUTEIBHON YacTH HEOOXOMMO TOIPOOHO
OIMUCATh XOA PpCIICHUA U JaThb OTBCT. HpaBI/IHbHOG BBITIOJIHCHUEC 3aI[aHI/II>'I I[OHOJIHI/ITCJILHOP'I qaCTH OLICHU-
Baetcs 3 6ayutamu uiu 1-2 G6anmamMu 3a 4aCTUYHOE pPEIIeHHE.

BEU'IJ'H:I, MMOJIYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aJaHWA, CYMMHPYIOTCA.

Illkana nepesooa 6a1106 6 ommemKu nO NAMUOANTLHOU cUCeMe

Ommemka Yucno 6annoe,
Heobxooumoe 01 NOJIy4eHUs1 OMMEMKU

«3» (y008.) 6-9

10-14
«4» (xopowio) (He menee 00HO20 3a0aHus
U3 0ONOIHUMENbHOL YaCmu)

bonee 14
«5» (omauuno) (He menee 08yX 3a0aHUl
U3 0ONOJIHUMENbHOLL YaCcmu)

IK3ameHauuoHHble 3A0aHUA NO MAMEMAMUKE
Oo0a3aTeIbHAA YACThH
I[Ipu BInoiHeHuu 3aganuii 1-12 3anummnTe X0 pelieHus: U MOJy4YeHHbIH OTBET.

1. (1 6ann)Berancnute: 2sin(n/6)+2cos(n/3)
2. (1 6ann)Ha pucyHKe >XKMPDHBIMM TOYKAMH
MOKA3aHO CyTOYHOE KOJUYECTBO OCA/KOB, BBIMAJABIINX B 45
Dmucte ¢ 7 no 18 gexabps 2001 roga. o ropusonramu .. ,ff 1'.,
YKa3bIBAIOTCS 9HCA MECSIA, [0 BEPTHKATH— KOJHYe- =0 PTG
CTBO OCAJKOB, BBINABIIMX B COOTBETCTBYIOIIUW JE€Hb, B ;5 TR
MHIUIEMeTpax. JIIs HArJISAHOCTH JKUPHBIE TOYKM HA PH- 15 / ]H". f{
CYHKE COEJIMHEeHbI JuHueil. Onpeienure IO PHCYHKY, .o o | /
CKOJIBKO JTHEH BBIMagasio 0ojiee 2 MUJULTAMETPOB OCAJKOB? oo
3. (I 6ann)Mobunbhelii Tenedon ctoun 16000 pyoeii. e e e
Uepes HEKOTOpOE BpeMs 1IEHY Ha 3Ty Mojielb cHu3mm 110 15200 py6ueit. Ha ckonbko nporeHToB ObI-
Ja CHWKEeHa 11eHa?
4. (1 6ann) Ha tapenke 16 mupoxxkoB: 7 ¢ peiOO¥, 5 ¢ BapeHbeM u 4 ¢ ButnHel. FOmns Hayran BeiOupaet
OJINH NIUPOKOK. HaiiiuTe BEpOSTHOCTh TOT0, UTO OH OKaYKETCSI C BUILHEH.
5. (1 6ann)Hainute 3HaueHne BoipaskeHus log,2 + log, 32
6. (1 6ann)HaiinnTe KOpeHb ypaBHEHHS 7-6x=7.
7. (1 6ann) Pemmnte HepaBeHCTBO 27> 64. B OTBET 3aIUNINTE HAMMEHBIIEE TIOJIOKHUTEILHOE
YHCIIO.
2 1
8. (1 6ann)Haiimure kopens ypasuennst -~ 2 *
9. (1 6ann)Haiinute npou3BoaHy0 GyHKIUY B Touke X=0:y = §x4 —6x?+7x -1
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10. (1 6ann) llBeTHUK, 0OPMIICHHBIN 110 UHANBUyAIbBHOMY 3aKa3y, UMeeT (popMy IMIHMHApPA.
Bricota nBetHuka 35 cMm, nuameTp ocHoBaHHS 20 cM. CKOIBKO 3eMJIM HEOOXOAMMO MPUBECTH, YTOOBI
[BETHUK OBLI 3aIOJTHEH MOJHOCTHIO. B 0oTBeT 3anummTe uncio, neineHHoena /.

11. (1 6ann)Haiiaure miomans GUrypsl, n300pa>keHHON Ha PUCYHKE
\
/ \
\
A \
= |
12. (1 6aan) Teno merxkercs mo 3akoHy S(t)=3t*+5t (M) Halizure ckopocTs Tena uepes lc mo-

CcJie Hayasa JBM)KEHUS.
JlomonHUTEBHAS YACTD

Ilpu eévinonnenuu 3ad0anuii 13-16 3anuniume xo00 peuwieHus u NOJIYy4EeHHbLIL OMeEem

13. (3 6anna)Beruucanre miomaab 3¢MIIM, OTBECHHOTO MO KIyMOy, IEpUMETP KOTOPOTO OrpaHU-
YUBAIOT JIMHUH Y=X>-2X-2 ¥ y=-X>+2. Bemonnure yeprex. OTBET naiiTe B KBaAPATHBIX METPaX.

14. (3 6anna) Penure ypaBHeHue sin’x - 2sinx=0. B 0TBeT 3anummre KOJIUYECTBO PELICHHH, PH-
HaJyIeXaIux NpoMexxyTKy [0; 470.]
15. (3 6anna)Haiinure 00beM MHOTOIpaHHHMKA, H300payKEHHOTI0 Ha PUCYHKE (BCE JIBYTPaHHBIE YIJIbI MPs-
MEbIE).

[

16. (3 6anna) IlepBblii camoBoABBICAXKMBAET 126 caxkeHLIEB Ha 5 4acoB ObICTpee, YeM BTOPOW.
CKOJIBKO Ca)KEHIIEB3a Yac BBICA)KMBAET NEPBBIN CaJJOBOJI, €CIIM U3BECTHO, YTO OH 32 4aC MOXKET BBICA/IUTD
Ha 5 caXeHIIeB 0O0JIbIe BTOPOro?

ITAJIOHLI OTBETOB:

Homep 112 (3] 4 516 7 8 9 10 11 12 | 13 | 14 | 15 | 16
3ajaHus

OtBer 21315102516 -7 1 | -10 | 7 |35000| 15 | I1 | 9 5 6 | 13
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