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1. Pe3yabTathl 00yuenus, periamentupoBanubsie ®T'OC COO ¢ yuerom ®T'OC
CI10

ﬂncunmmnapmﬂe !l'lpellMeTHbIe! PE3YJbTAThI OTPAKAIOT!:

— Brnanenne Merogamu J10Ka3aTesIbCTB, AJITOPUTMAaMM pELIEHUs 3a]ad; yMEHHeE
(GopMyIUpOBaTh OMpPENEICHUS, AKCHOMBI U TEOPEMBI, MPUMEHSITh UX, MPOBOIUTH
JOKa3aTeJIbHBIE PACCYKICHMS B XOJI€ PEILEHUS 3aa4;

— YMeHue onepupoBaTh MOHATUSMU: CTENEHb YHCIIA, JIOrapudM yucia; yMEHHE
BBINIOJIHATDh BBIYMCIICHHE 3HAYEHWM M MpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSMU U
norapudmamu, npeodpazoBaHus APOOHO-PALMOHATIBHBIX BBIPAXKECHUH;

— VYMeHue onepupoBaTh IOHATUSAMH: palMOHAIbHBIC, HWPPALUOHAIbHBIC,
NOKa3aTeJbHbIC, CTENEHHBbIE, JorapuMuyeckue, TPUTOHOMETPUYECKUE YpPaBHEHUS U
HEPABEHCTBA, UX CHCTEMBI;

— VYMeHHe oOmnepupoBaTh MOHATUSAMHU: (YHKUUSA, HEOpepblBHAS (QyHKIMA,
IPOU3BO/IHAS, IEPBOOOpA3HAsL, ONIPEAEIEHHbII UHTErpal; YMEHUE HaXOAUTh IPOU3BOIHBIC
AJEMEHTapHbIX (YHKUMWA, HWCHONb3Ys CHPaBOYHbIE MaTepuaibl; MCCIEI0BaTh B
npocTerIuX ciaydasx GyHKIUA HA MOHOTOHHOCTb, HAXOJIUTh HAUOOJBIINE U HAUMEHbIIINE
3HaueHUs: (QYHKIUI; CTPOUTHh TIpadUKd MHOTOUIEHOB C HCIOJb30BaHUWEM ammnapara
MaTEMAaTUYECKOTO aHAJIN3a; IPUMEHATH IPOM3BOJHYIO IIPU PELICHUM 33]1a4 Ha JIBUKCHHUE;
pelaTh MpakTUKO-OPUEHTUPOBAHHbBIE 33aJ]aud Ha HAauOOJbIINE U HaUMEHbLINE 3HAUCHMUS,
Ha HaXO0XJAEHHUE MMyTH, CKOPOCTU U YyCKOPEHHS;

— YMeHue onepupoBaTh MNOHATHSAMHU: palMOHAIbHAs (PYHKIMSA, MOKa3aTeabHas
GyHKUMA, cTeneHHas QyHKUusa, Jjgorapudpmuyueckas (yHKLUHS, TPUTOHOMETPUUYECKUE
dbyHKuMM, oOpaTHble (DYHKIMU; YMEHUE CTPOUTH TpaUKW H3YyUYEHHBIX (YHKIHA,
UCIOJIb30BaTh TpauKy IPHU W3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, NPU PEUICHUH 3a/1ad
U3 JIpYyruxX Y4eOHbIX MPEIMETOB M 3aJad U3 pealbHOM XU3HU; BBIpaXXaTh (QopMysiaMu
3aBUCUMOCTH MEX]ly BEIMYUHAMY;

— YMeHue pemarh TEKCTOBBIE 33J1a4d Pa3HbIX THUIOB (B TOM YHWCJIE Ha MPOLEHTHI,
JO0JIM M 4YacTd, Ha JBUKEHHE, pabOTy, CTOMMOCTbh TOBapOB W YCIyT, HAJOIrH, 33Ja4d U3
00JaCTU yNpaBJICHHS] JUYHBIMU M CEeMEHHBIMH (DMHAHCAMM); COCTABIIATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO 3a/1a4d, UCCIAEAOBATh MOJIYYEHHOE
pelIeHre U OLEHUBATh MPaBIONOJ00HOCTb PE3YJIbTATOB;

— VYMeHue omnepupoBarh MOHATUSIMHU: CpenHee apupMeTHUecKoe, MeuaHa,
HauOosblllee U HaUMEHbIlIee 3HAUEHHUS, pa3Max, JUCHEPCHs, CTaHJAPTHOE OTKJIOHEHUE
qUCIOBOrO  Habopa;  yMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATh  MH(POPMAIHIO,
IpPEICTAaBICHHYI0 B TaOIMIAX, Ha JuarpaMmax, Ipadukax, OTPa)Karollyl0 CBONCTBA
peanbHBIX MPOLECCOB M SIBJICHUW; MPEACTABIATh MH()OPMALMIO C MOMOUIBIO TaOIULl U
auarpaMM; HCCIEoBaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM 4YHUCJIE C TPUMEHEHHUEM
rpa)UyeCcKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB;



— YMeHue omnepupoBaTh MOHITHSAMHU: CIyYalHBIA OMBIT M CIIy4ailHOE€ COOBITHE,
BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHUE BBIUUCIATH BEPOSTHOCTD C UCIOIb30BAHUEM
rpaudecKux METO/OB; MPUMEHSIThH (POPMYINIBI CIOKEHHS W YMHOXKCHHUS BEPOSTHOCTEH,
KOMOMHaTOpHbIE (akThl U (QOpPMyNBl MPU PEIICHUH 33a7a4; OLEHHUBATh BEPOSITHOCTU
peanbHBIX COOBITUIM; 3HAKOMCTBO CO CIIyYaWHBIMH BEIUYMHAMHU; YMEHUE MPUBOAUTH
IpPUMEPBI IPOSBIICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

— YMeHHE OIepUpOBaTh MOHATHUSIMU: TOYKA, MpsiMas, MJIOCKOCTb, IPOCTPAHCTBO,
JBYTPAaHHBIM yTOJI, CKPEUIMBAOIIUECS NPSAMbIC, APaUIEbHOCTh U MEPIEHAUKYIISIPHOCTD
IPSMBIX U IIOCKOCTEU, YTOJI MEXKAY NPSAMBIMH, YTOJI MEXKY MPSIMON U IIJIOCKOCTBIO, YTOJI
MEXIy IIIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKAY NPSIMbIMH,
PacCTOSIHUE MEXIY IIJIOCKOCTSMH; YMEHHE UCIIOJIB30BATh IIPU PELICHUHN 3a]1a4 N3yYCHHBIC
(akTbl U TEOPEMBbI TUIAHUMETPUH; YMEHHUE OLEHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOLIETO
MUpa;

— YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, CEYEHUE MHOTOIPaHHUKA, KYyO,
napajiesienune 1, npusMa, nupaMmuaa, Gurypa u moBepxHOCTh BpaIICHUS, HIUITUHAP, KOHYC,
map, chepa, ceuenus GuUTypsl BpalleHHs], TUIOCKOCTb, Kacaromascs cepbl, MUIUHIPA,
KOHYCa, MJI0MIA b TOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCA, IIMIMH]IPA, TIOMA b ChEephI,
00BeM Ky0a, IpsIMOYTOJIbHOTO HapajuiesienuIe1a, MMPaMUIbl, TPU3MBbI, HIUIUHAPA, KOHYCA,
miapa; yMeHue M300pakaTh MHOTOIPAHHHUKU M MOBEPXHOCTH BpALIEHUS, UX CEYEHUS OT
PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U DJJEKTPOHHBIX CpPEACTB; YMEHHE
pacro3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE, YMEHHE pACIO3HABaTh ITPABUJIbHBIC
MHOT'OTPAHHHKU;

— YMeHue onepupoBaTh MOHSATUSMU: TBUKEHUE B IPOCTPAHCTBE, MOJO00HBIE PUTYPHI
B TPOCTPAHCTBE; HCIOIb30BaTh OTHOLICHHE IUIOUIaed MOBEPXHOCTEH M 00BEMOB
no100HBIX (PUTYp MPHU PELUICHUH 3a/1a4;

— YMeHue BBIUUCIATh TEOMETPUUECKUE BEIUUMHBI (JJIMHA, YToJl, IIOIaab, 00bEM,
IUIOLIAAb TOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEHHbIE (DOPMYJIIBI U METOIBI;

— YMeHue OnepupoBaTh MOHATHSIMU: NPSIMOYTOJbHAs CUCTEMA KOOpPJAMHAT,
KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEAECHUE, YTOJI MEKTY
BEKTOpPAMH, CyMMa BEKTOpPOB, IIPOM3BEACHUE BEKTOpPAa HA YMCIIO; HAXOAUTH C IMOMOILBIO
U3YYEHHBIX (DOPMYJT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY IBYMS TOUKAMH;

— VYMeHue BBIOMpATh MOAXOASIIMNA HM3YYEHHBIH METOA MJii PpEUICHHs 3aJauH,
pacno3HaBaTh MaTeMaTH4eckue (AKThl M MaTEeMaTUYECKUE MOJEIM B NPHUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHHUE MPUBOJAUTH MPUMEPHl MATEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MATEMATUYECKON HAYKH.

— YMeHHue onepupoBaTh NOHATUAMU: ONPEACICHUE, aKCHOMa, TEOPEMA, CIEICTBUE,
CBOMCTBO, TIPH3HAK, JIOKA3aTEIbCTBO, PAaBHOCUIbHBIE (HOPMYJIUPOBKH; YMEHHE
dbopMyIpoBaTh OOpPaTHOE U MPOTHUBOMOIOKHOE YTBEP)KICHHUE, MPUBOIUTH MPUMEPHI U

KOHTPIIPUMCPHI, HUCIIOJIB30BAThH METOL MaTeMaTHYECKOUN WHAYKIWH, IMPOBOJANTD
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JI0Ka3aTeNbHbIE PACCYKICHUS ITPU PEIICHUH 3a/1a4, OIEHUBATh JJOTUYECKYIO IPABUIHLHOCTD
pacCyKIeHUN;

— YMeHHe omnepupoBaTh MOHITHSIMH: MHOXECTBO, TOJMHOKECTBO, OMEpaluu Hajl
MHO>KECTBAMH; YMEHHUE UCII0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIH arnmapar JJisl ONMCaHus
peaNbHBIX TIPOIIECCOB U SBJICHUM, U TIPH PEIICHUH 3a/1a4d, B TOM YHCJIE U3 JIPYTUX YICOHBIX
IPEeIMETOB;

— YMeHue onepupoBaTh MOHATUSIMU: rpad, CBA3HBINA rpad, AepeBo, UK, Tpad Ha
IUTIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH rpadbl pa3IMdHbBIMU CIIOCOOaMU; UCTIOIh30BATh
rpadsl IpU peIIeHNH 3a/1a4;

— YMeHue cBOOOAHO ONEPUPOBATH MOHATUSMU: COUYETAaHHE, NEPECTAaHOBKA, YMCIIO
COUYETaHUM, YHUCIO NEepPeCTaHOBOK; OMHOM HblOTOHA; yMEeHHE NPUMEHATh KOMOMHATOPHBIE
(dakThl U paccyKIeHUs I PEeIICHUs 3a/1a4;

— YMeHue onepupoBaTh MOHATUSAMU: HATypaTbHOE YHCIIO, 11€JI0€ YUCIIO0, OCTATOK 10
MOJYJIO, PalMOHAIBHOE YHUCIIO, HMPpPAlMOHAIBHOE YHCIIO, MHOXKECTBA HATypaJbHBIX,
LENbIX, PAlUOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh IPU3HAKU
JIETMMOCTH, HAaUMEHBIUNA OOIIMIA NEeTUTEeNh U HAauMEHbIee 00Iee KpaTHOE, alrOpUTM
EBximmna mpu pemieHnr 3a/ad; 3HAKOMCTBO C Pa3IWYHBIMH TO3UITMOHHBIMUA CHCTEMaMH
CUHCTICHHS;

— YMeHue cBOOOJHO OMEPUPOBATH MOHSATHUSMHU: CTEMEHb C IIENBIM TOKAa3aTeleM,
KOpPEeHb HATypalbHOW CTENEHH, CTENEHb C paIMOHAJIbHBIM II0Ka3aTelieM, CTETEeHb C
JNEHUCTBUTEIBHBIM (BELIECTBEHHBIM) IMOKa3aTeJeM, JIorapu(M uucia, CUHYC, KOCUHYC H
TaHTEHC MPOU3BOJIBHOTO YHCIIA;

— YMeHue onepupoBaTh MOHATUSMU: TOXKAECTBO, TOKIECTBEHHOE NMpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YPaBHECHU 1 HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHU,
HEPaBEHCTB U CHUCTEM, pallOHaJbHbIC, MPPALMOHAIbHbIC, MOKa3aTelIbHbIC, CTECICHHBIC,
jorapupMUYECKUe, TPUTOHOMETPUUYECKUE yPaBHCHUS, HEPABCHCTBA M CHUCTEMBI; YMCHHE
permarh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C IMTOMOIIBIO Pa3IMYHBIX MMPUEMOB; PEIIaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPOM; IPUMEHSTh YpPAaBHEHMsI, HEPABEHCTBA,
UX CUCTEMBI ISl pElIeHUs] MaTEMaTUYECKUX 3a]1ad U 3aa4 U3 pa3INuHbIX 00JacTel HAyKu
Y PEATBHOW KU3HU;

— VYMeHue cBOOOAHO OINEPUPOBATH TOHATHAMHU: Tpapuk QyHKIUH, oOpaTHas
byHKIHS, KOMTIO3UTUs GYHKIIAN, THHEHHAS QYHKIINS, KBalpaTUIHAs (QYHKIIHS, CTETICHHAS
byHKIMST C  I[eJbIM  TOKa3aTejleM, TPUTOHOMETpuueckue (QyHKIUH, OOpaTHBIC
TPUTOHOMETpHUUYECKHE (DYHKIMH, TTOKa3aTelbHas U Jlorapudmudeckas (QyHKIIUU; YMECHHE
CTPOUTH Tpauku PyHKIHM, BBIMOJHATH IpeoOpazoBanus rpadukoB GyHKIUHT;

YMEHUE UCTIONBh30BaTh TpaduKu PYHKIUHN JIJIs1 U3yUEHUS ITPOLIECCOB U 3aBUCUMOCTEN
U PEIICHUH 3aJlay U3 JPYTuX y4eOHBIX MPEIMETOB U U3 PEaTbHOM KU3HU; BBIPAKATH
dbopMyramMu 3aBUCUMOCTU MEXK/y BEIMYNHAMU;



yMEHHE CBOOOJHO ONEPUPOBATh MOHATUSIMH: YETHOCTh (PYHKIMH, MEPUOJIUYHOCTH
GbyHKIIUY, OTPaHUYEHHOCTHh (DYHKIIMH, MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKIIHUH,
HauOosplllee U HaMMEHbIee 3HAUYCHUA (YHKIMH Ha MPOMEXKYTKE; YMEHHE MPOBOIUTH
UCClIeI0BaHNE (DYHKIUY;

YMEHHUE HKCIOJIb30BaTh CBOWCTBA M Tpaduku (QyHKIMI AJig pelieHus: ypaBHEHUH,
HEPABEHCTB U 33]1a4 C IapaMeTpaMu; U300pakaTh HA KOOPUHATHOM IIIOCKOCTH MHOYKECTBA
pellIeHU ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

— YMeHue CBOOOJHO  OMNEpPUPOBATH  MOHATUSIMM:  TOCIEI0BATEIBbHOCTD,
apudmernyeckas Nporpeccus, reoMeTpuueckas Mporpeccus, OeCKOHEUYHO YyObIBaroas
reoOMeTpUYeCcKas MPOTrpeccus; YMEHHE 3a/JaBaTh IOCIEAOBATEIbHOCTH, B TOM YHUCIE C
IOMOIIBIO PEKYPPEHTHBIX (POPMYJT;

— VYMeHue omnepupoBaTh IMOHATUSMU: HENPEPHIBHOCTh (PYHKIUHU, ACUMIITOTHI
rpaguka ¢yHKUMU, TepBass W BTOpas NPOU3BOJAHAS (YHKIHMH, TE€OMETPUYECKUH H
(u3nyecKkuil CMbBICH NPOU3BOJIHOM, MEpPBOOOpa3Hasl, ONPEIEIICHHBIM WHTErpai; yMEHHUE
HaXOAUTh aCUMNTOTHl Tpaduka (YyHKUUH; YMEHUE BBIYMCIATH NPOU3BOJHBIE CYyMMBbI,
NPOU3BE/ICHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIMM, HAXOUTh YpaBHEHHE KacaTeJIbHOU K
rpaduky QyHKIINN;

YMEHHUE UCMOIb30BATh MPOU3BOAHYIO ISl UCCIAEA0BAHMS (DYHKIIUH, TSl HAXOKAEHUS
HAaWIY4ylIero peuieHuss B MPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-d)KOHOMHUYECKUX U
du3MuecKuX 3amayax, JUis ONpeAesieHUs CKOPOCTH U YCKOPEHHs; HaXOAUTh IUIOMIaAu U
o0beEMBI (UIYyp C NOMOUIbIO HHTErpana; IPUBOAUTH HIPUMEPHl MaTEMATUYECKOTO
MOJIEIMPOBAHUS C TOMOILIBIO JU(PEepeHIINATbHBIX YPaBHEHUI;

— VYMeHHE OnepupoBaTh MOHATHAMHU: KOMIUIEKCHOE YHCJIO, COIPSIKEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMeHT KOMIUIEKCHOrOo 4Yucia, ¢opMa 3amucu
KOMIUIEKCHBIX YuCeN (TeOMEeTpUYEeCcKas, TPUTOHOMETpUYECKasi U airebpandeckasi); yMETh
OPOU3BOAUTh ApU(PMETUUYECKUE JACHCTBUS C KOMIUIEKCHBIMU YHCIAMU; TPHUBOJIUTH
IpUMEPHI UCIIOJI30BAHUS KOMILJIEKCHBIX YHCET;

— YMeHue cBoOOIHO ONEpUPOBATh OHATUSAMU: CpPEHEE apUPMETHUECKOE, MEAHA,
HauOosbllIee U HAUMEHbLIEe 3HAaU€HUs, pa3Max, AUCIIEPCHs], CTAaHAAPTHOE OTKIOHEHUE NS
ONMCAHMS YUCIOBBIX JAHHBIX; YMEHHUE HCCIEA0BATh CTATUCTUYECKHUE TaHHBIE, B TOM YHUCIIE
C IPUMEHEHHEM IrpapuuecKux METOIOB U AJIEKTPOHHBIX CPEJICTB; Ipa)UuECKU UCCIIEI0BATh
COBMECTHBIE HAOMIOACHUS C TIOMOIIBIO AMAarpaMM PAaCCEUBAHMS U JTMHEHHOMN perpeccuu;

— YMeHHe HaxOJUThb BEPOSITHOCTH COOBITMH C HCIOJb30BaHUEM TIpadUyuecKuX
METOJIOB; MPUMEHSTh JUIsl pelieHus 3a1ad  (OpMyJIbl CIOXKEHUS M YMHOXEHUS
BEPOATHOCTEN, (HOpPMyILy IOJHOM BEposTHOCTH, (opMyny bepHymuim, KoMOMHATOpHbBIE
(akTel 1 GOPMYJIbI; OLICHUBATH BEPOSTHOCTU PEAIbHBIX COOBITUI; YMEHHE ONEPUPOBAThH
HNOHATUSMU: CJy4yaliHas BEJIMYMHA, PAaCIpEACIICHHE BEPOSATHOCTEN, MaTeMaTHYeCKOe
OXUJaHHWE, AMCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE CIy4yailHOW BEIMYWHBI, (YyHKIUU

pacupeacsicHuds MW IINIOTHOCTU  PAaBHOMCPHOI'O, II0Ka3aTCJIbHOI0 W  HOPMAJIbHOI'O
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pacupencsieHnii; YMEHUE MCIOJIb30BaTh CBOMCTBA WM3YYEHHBIX pACIHPEICICHUN I
pEIIeHus 3a/1a4; 3HAKOMCTBO C TTOHATUSIMU: 3aKOH OOJBIINX YKCETI, METOIbl BHIOOPOYHBIX
UCCJICIOBAHNI, YMEHUE TPUBOAWTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIIMX YUCET B
PUPOIHBIX M OOIICCTBEHHBIX SIBIICHUSX;

— YMmeHue CBOOOJHO OIEPUPOBATH MMOHATHSIMH: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, IUIOCKWW YToJ, IBYI'PAHHBIA YIOJ, TPEXTPaHHBIA YTOJI,
nepeceKarolrecs, MapajuielibHble W CKpPEIIMBAIONIMECs TMpsiMble, MNapajuIeIbHOCTh U
NEPIEHAUKYIIPHOCTH MPSAMBIX U INTIOCKOCTEH, yTOI MEXIY MPSIMBIMH, YTOJI MEXITY MPIMON
U TUIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSMU;, YMEHHE UCIOJIb30BaTh MPU PEIICHUH 3a1a4
U3y4deHHbIC (DAKTHI U TEOPEMBI TUIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB B
OKpY)KaIoIeM MHpPE;, YMEHHE OIEepUpOBaTh MOHATUSMU: MHOTOTPAHHUK, CCUCHHE
MHOTOTPaHHHKA, PAaBHJIbHBI MHOTOTPAHHUK, PU3Ma, MUpaMua, GUrypa u moBepXHOCTh
BpalleHMS, IWINHAP, KOHYC, Imap, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHUS KOHycCa U
WINH/PA, TapajulelibHble OCH UM OCHOBAHMIO, CEUCHUE IIapa, MIOCKOCTh, Kacarouascs
chepsl, IMWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEUEHHE MHOTOTpaHHHKA, H300pakaThb
MHOTOTPAaHHUKH, (PUTYPBI U TOBEPXHOCTH BPAIIEHUS, X CEUCHHUS, B TOM YHCJIE C TTOMOIIBIO
ANIEKTPOHHBIX CPEJCTB;, YMEHHE TMPUMEHSATH CBOWCTBA TEOMETPUYECKUX (QUryp,
CaMOCTOSATEILHO (POPMYJIHPOBATEH OMPEICICHHS U3y4aeMbIX (DUTYpP, BBIIBUTATh THIIOTE3bI
O CBOMCTBaX W MPHU3HAKAX T'€OMETPUUECKUX (PUTYp, 0OOCHOBBIBATH WM OMPOBEPraTh MX;
yMEHHUE TMPOBOJUTH KiacCUPUKANWIO (PHUTyp TO pa3IMYHBIM TPU3HAKAM, BBITIOJHATH
HE0OXO0IUMBbIE JOMOTHUTENIbHbIE TOCTPOCHUS;

— Ymenue cBoOOAHO OMEpUPOBATH MOHITHAMU: TUIONIAAb (PUTYpPBI, 00BEM (PUTYPHI,
BEJIMYMHA YTJa, PAcCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMH,
PACCTOSTHUE MEXIY TJIOCKOCTSIMH, IUIOMAab Chepsl, TUIONaab MOBEPXHOCTH MHUPAMHU/IBI,
IPU3MBbI, KOHYCa, TUIUHAPA, 00BEM Ky0a, IPSIMOYTOILHOTO IMapajuieNenuIe/a, MAPaMUIbI,
pU3MBbI, MWJIMHIPA, KOHyCa, IIapa; YMEHHE HAaXOJIUTh OTHOIIEHHE 00BEMOB IMOJAOOHBIX
duryp;

— YMeHue cBOOOIHO OTepUpOBaTh MOHITUAMU: ABUKEHUE, TApAJIICIbHBINA TEPEHOC,
CUMMETpHUS Ha IUIOCKOCTM M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MO00uUs,
no100HbIe (PUTYpPBHI; YMEHUE PACIIO3HABATH PaBHBIC U MOAOOHBIE (PUTYPHI, B TOM YHCIIC B
IpHUPOE, UCKYCCTBE, aPXUTEKTYpPe; YMEHUE HCIOIH30BaTh T€OMETPUIECKHUE OTHOIICHUS,
HAXOJUTh TEOMETPUUECKIE BETUIHHBI (JJTHHA, YTOJI, IJIOIIa b, 00hEM) TIPU PEIICHUH 3a1a4
U3 IPYTUX YUCOHBIX MPEIMETOB U U3 PEAbHON KU3HH,

— YMeH#ue CBOOOTHO OTIEpUPOBATH MMOHATUSIMH: IPIMOYTOJIbHASI CUCTEMA KOOPIMHAT,
BEKTOp, KOOpPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOpPOB, IMPOU3BEJICHUE
BEKTOpa Ha YKCIIO, PA3JIOkKEHUE BEKTOpa Mo 0a3uCy, CKAISIpPHOE TPOU3BEICHUE, BEKTOPHOE
IPOW3BEJCHUE, YTrod MEXAY BEKTOpaMHu; YMEHHUE WCIOJIb30BaTh BEKTOPHBIN U
KOOPJIMHATHBIN METOJ ISl PEIICHUS TeOMETPUYECKUX 3a7a4 M 3a7a4 JIPYTrux ydeOHBIX



IpPEAMETOB; ONEPUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3, onmpeAenuTeslb MaTpULb,
FEOMETPUYECKHUI CMBICIT OMPEAETUTENS;

— YMeHue MOJIeTupoBaTh pealibHble CUTYAIlMU Ha SI3bIKE MATEMATHKU; COCTAaBJISTh
BBIpaKEHUS, YPABHEHHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCJIOBHUIO 3a/1aud, UCCIIEI0BaTh
MOCTPOCHHBIE MOJIENIM C HCIOJb30BAaHUEM ammapaTta aiareOpbl, HHTEPIPETUPOBATH
MOJIYYEHHBIN Pe3yJIbTaT; CTPOUTh MaTeMaTUYECKUE MOJICTU C TTIOMOIIBI0 TEOMETPUIECKUX
NOHSATUH W BEJIIMYWH, PEIIaTh CBA3aHHBIE C HUMHU MPAKTUYECKUE 3a/1aud; COCTaBIATH
BEPOSITHOCTHYIO MOJENb W HWHTEPIPETUPOBATh MOJYYEHHBIA pe3yJbTaT, peuaTh
NPUKIIAJHBIE 33/la4d CPEICTBAMU MATEMAaTUYECKOTO aHalii3a, B TOM YHUCIE COLUAIBHO-
HKOHOMUYECKOTO U (PU3NUECKOT0 XapaKkTepa;

— YMeHue BbIOMpaTh NOAXOASIIUNA METOA ISl PEIICHHs 3ajadyd; MOHUMAaHUE
3HAYMMOCTHU MAaTE€MAaTHUKH B U3YYEHUU IPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U SBJICHUM;
YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB MaTeMaTUKH B UICKYCCTBE, YMEHHUE TTPUBOIUTH
IpUMEPHl MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOI MaTeMaTU4YECKON HAYKH.

OK 01. Beibupats crocoObl pemieHus 3afad MnpodecCHOHAIBHONU JeATEeIbHOCTH
IPUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MONCKA, aHAIN3Aa U UHTEPIPETALNU
uHdpopmalmi, U  UHOOPMAIMOHHBIE  TEXHOJOTMM  JJIA  BBINOJHEHHS  3aj4ad
npodeCCUOHATILHON JIeATeIbHOCTH

OK 03. IlnaHupoBaTh W peaJM30BHIBATH COOCTBEHHOE IpoeCCUOHAILHOE U
JUYHOCTHOE Pa3BUTHE, MNPEANPUHUMATENBCKYIO JEATeIbHOCTh B MNPOodhecCHOHATHHOM
cdepe, UCIONIB30BATh 3HAHUS MO (PUHAHCOBON T'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTYaLMSIX

OK 04. DddhexTnBHO B3aMMOICHCTBOBATh U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

OK 05. OcymectBusaTe yCTHYHO M NUCBMEHHYIO KOMMYHUKAalUIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COLMAIbHOTO
U KyJbTYPHOIO KOHTEKCTa

OK 06. IIposBIATH TpaKJIaHCKO-NATPUOTHYECKYIO MO3ULHUI0, JAEMOHCTPUPOBAThH
OCO3HAaHHOE€ MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX O0IIEYEIOBEYECKUX [IEHHOCTEH, B TOM
YUCJIE C YYETOM TapMOHM3allMd MEKHALMOHAJIBHBIX W MEKPEIUITHO3HBIX OTHOIICHU,
OPUMEHSATH CTAaHAAPTHI AHTUKOPPYHIIMOHHOTO MMOBEECHUS

OK 07. ConeiicTBOBaTh COXpPAaHEHUIO OKPY’KAIOIIEH CPelbl, pecypcocOEpeKeHHUIO,
OPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMaTa, NPUHIMIBL OepeXJIMBOrO MPOU3BOJICTBA,
3¢ (PeKTUBHO AEMCTBOBATh B UPE3BbIUAMHBIX CUTYAIUSIX

[IK 1.3 [IIpousBoauTh U3MEpPEHUs MapaMeTpoB NPUOOPOB U  YCTPOUCTB
CUTHAJIM3alUH, LIEHTPAJIN3alUN U OJIOKUPOBKH

[TK 3.2 OcyuiecTBasiTh peryjaupoBKy U MPOBEPKY pabOTHI yCTPOWCTB M MPUOOPOB
CUTHAJIN3ALUH, LICHTPAJIU3aLNHA U OJIOKUPOBKHU



2. @DoHJ OLIEHOYHBIX CpeaACTB AJd BXOJIHOI'0 KOHTPOJIA

BxoHOM KOHTPOJIb COCTOUT U3 3aIaHUM, YACTUYHO B3STHIX U3 OTKPBITOro 6anka OI'D
u BIIP nmo maremaruke. Ha BbINONHEHHME 3aJaHUd BXOAHOTO KOHTpojs jgaercs 1
aKaJieMU4Yeckuii yac (45 MunHyT).

BxoaHol KOHTPOJIB COCTOUT U3 2-X YacTel: 00s3aTeIbHON U JOTIOJHUTEIBHOM.

OO0s3aTenpbHass 4acTh COJCPXKUT 3a/JIaHUSI MUHUMAJIBHOTO 00s3aTEILHOIO YpPOBHS,
JTIOTOJIHUTEIIbHAS YacCTh — 00JI€€ CI0KHBIE 3aJaHu.

[Ipy BeIMOMHEHWM 3aJaHUN TpPeOyeTCs MPEICTaBUTh XOJ PEIICHUS M YyKa3aTh
MOJIydeHHBIH OTBeT. IIpaBWIbHO BBIMIOJHEHHOE 3aJaHue W3 O00s3aTeIbHONM dYacTu
OIICHUBACTCS B OJHMH Oalll; MPaBUILHOE BBITTOJTHEHUE 3aJaHUN JIOMOJHUTEILHON YacTh
orieHnBaeTcs 3 Oayutamu win 1-2 Gayutamu 3a 9aCTUYHOE PelIeHUE.

bannbl, mosryyeHHbIE 32 BCE BBINOJHEHHBIE 3aJaHUS, CYMMUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU cCUCHEME

Ommemka Yucno 6annos,
Heo0xo00umoe 015 NOJYYeHUsT OMMENMKU
«3» (y008.) 7-9
«4» (xopouo) 10-12
«5» (omauuno) 13-15

Oopaszoseamenvusle pe3yromamal, nood1excaujue npogepke (31emMennol):

JIP6 1, JIPG 5, IPG 6, IPG 9, JIPG 12, /IPG 14.
APy 1, APy 5, IPy 7, NPy 8, JIPy 18, [Py 19.
OK 01, OK 02, OK 04, OK 05, OK 06, ITK 1.3, TIK 3.2

3aoanusn 6x00H020 KOHMPONA

Qos3aTeqbHASA YACTD
Ilpu pewenuu 3adanuit 1-4 3anumwiume npasuibHBIL OmMeem U3 uUemvlpex
npPeoI0HCEHHDbIX.
1. (1 6amn) Packpoiite (opMysTy COKPAIEHHOTO YMHOKEHUS a2-b?:
A) a*-2ab+b?%; B) (a-b)(atb); B) a*+2ab-b%; I') (a-b)(a-b)

2. (1 6amn) [Tnomanas TpeyrodbHUKA BRIYUCISETCS IO popMmyIie:

A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
9

3. (1 6am1) Kakoe 13 cleayrommx qncel 3aKIF0ueHo Mexkny yncaamu 17 u 8 '

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



4. (1 6amn) Hausl rpaduku Qynkiuii. Kakas ¢popmyrna coorBeTcTBYeT rpaduky 3):

) N 2) 3)

W

-

0 | ol 1 X o] 1

1 9

= .2
a 20 gy o8Il T T s

Ilpu evinonnenuu 3ad0anuit 5-8 3anuwiume x00 peuwienus u NOJIY4EeHHbLIL OMEent.
I 11
— 4 —.

5. (2 6anna) Beruucnure 2 O

6. (2 6amna) Pemure ypaBuenue x>-7x+10=0. Ecinu ypaBHeHHE MMeeT 0OJIEe OIHOTO
KOPHSI, B OTBET 3alIUIINTE MEHBIIINN U3 KOPHEM.

7. (2 6amna) [Tnomanas 3eMenb KPECTHIHCKOTO XO3SICTBA, OTBEICHHAS MO TIOCAIKY
KYCTapHUKOB U IIBETHUKOB, COCTaBJISIET 24 Ta U pacnpeesieHa MEK/ly HUMHU B OTHOIIICHUU
5:3. CKOJIBKO reKTapOB 3aHUMAIOT IIBETHUKHU?

8. (2 6anmna) Breicora BH napamienorpamma ABCD nenut ero cropony AD Ha otpe3ku
AH=2 u HD=32. Jluaronans napamieinorpamma BD paBua 40. Halinute momanb
napasuiesiorpamma.

AOHOJIHI/ITCJILHZIH 4acCTb

Ilpu evinonnenuu 3adanus 9 3anumume x00, 000CHOGAHUE peUIEHUA U
NOYYeHHbLIL OMmeEem.

9. (3 6anna) P100s10B POILIBLI HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYEHUIO PEKH, 3aTeM OPOCUII SIKOPh, 2 Yaca JIOBUJI phIOY M BEpHYJICS 00paTHO 4yepe3 5
4acoB OT Hauaja myTemiecTBusi. Ha kakoe paccTosiHME OT MPUCTAaHU OH OTIUIBLI, €CIIH
CKOPOCTb TEUEHUS PEKU paBHA 2 KM/4, a COOCTBEHHAst CKOPOCTh JIOAKU 6 Km/a?

ITaJIOHbI OTBETOB:

Homep |, 2 3 4 5 6 7 8 9
3adaHUsA
OtBer b b B A 2,7 2 9 816 8
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3. ®@oH/1 OLIEHOYHBIX CPECTB I TEKYIero KOHTPOJIs

Tekymuii KOHTPOJIb ITPOBOAATCSA BO BpEMs ayJUTOPHBIX 3aHATHM 10 MATEMATHKE B
COOTBETCTBUM € YYEOHBIM IJIaHOM M paboueid mporpammbl O]l «MaTtemaTuka» mo BceM
paszzenaMm nporpaMMmbl. TEKyIIMH KOHTPOJIb COCTOMT M3 JABYX YaCTEW: TEOPETUYECKOU U
npaktudyeckoil. [Ipu sTom oOyuaromuecs noay4yarT JBe OTMETKH.

Teopernyeckas YacTh MNPOXOAUT B (OpPME YCTHBIX OTBETOB: OOyyaromuecs
BBITSATHBAIOT TSTh KapTOUYEK C BOMPOCAMH, JAIOT MOJHBIM OTBET (CO CIHMCKOM BOIIPOCOB
oOyyaroniecs: 3HaKOMSITCSl B Ha4alle U3yUYEHUs pa3fiena).

IlIkana nepesooa 6ann106 6 ommemku no NAMUOAILILHOU cCUCHEMEe

Ommemka Konuuecmeo éepuvix omeemos Ha meopemuuecKue 60npocol
«3» (y008.) 3

«4» (xopouo) 4

«5» (omauuno) 5

3amanus IpakTUYECKON YacTu (KOHTPOJIbHBIE PAOOThI) YACTUYHO B3SAThI U3 OTKPHITOTO
6anka EI'D u BIIP mo maTtemaruke.

Ha BrimonHeHne KOHTPOIBHOM PabOThI IO MaTeMaTHKe JaeTcs 1 akageMudecKuil 9ac
(45 MuHYT).

KontponbHas paborta coctouT uxX 2-X yacted. B mepBoil wactu mnpeniaraercs
BBITIOJTHUTEH 4 3a7aHusi - BhIOpaTh MPABUJIBHBIA OTBET M3 UYETHIPEX MPEMJIOKEHHBIX. Bo
BTOPOM YaCTH MPEAJIaraeTcs BBIITOJIHUTH 6 3aaHUi - OPOPMHUTH XOJ PELICHUS U 3alucaTh
MOJTy4YECHHBINA OTBET.

3a mpaBUIILHOE BHITIOJIHEHUE JIFOOOT0 33/1aHKs IEPBOM YaCTH 00yUaIOIUNCS TOTydaeT
onuH Oamna. IIpaBuibHOE BBIMOJHEHUE 3aJaHUl BTOPOW YacTU OLIEHHUBAeTcs 2 OaiiaMu
win 1 6aJisioM 3a YaCTUYHOE PEellIEeHHUE.

baiibl, nosry4eHHbIE 3a BCE BBINIOJIHEHHBIE 3aJaHUsl, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno oannoe,
Heobxo0umoe 011 NOJYYeHUA OMMEMKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

11



3.1 Ilpsaimble u naockocmu 6 nPOCMpPaHcmee

OobpaszosamenvHble pe3yibmamal, nood1exHcauiue nposgepke (31emeHmot):

JIP6 1, IPG 9, IPG 11, JIPG 12, JIP6 14.
NPy 1, Py 14, Py 15, APy 16, [Py 18, JIPy 19.

OK 01,

IIK 3.1

W=

4.

OK 02, OK 03, OK 05, OK 07.IIK 1.3, IIK 3.2

TeopeTnyeckne BONMPOCHI:
Chopmynupyitte Teopemy [ludaropa.
[lepeuncnure OCHOBHEIE (PUTYPHI B POCTPAHCTBE.
[Tepeuncnure criocoOb! 3aaHMsI MIIOCKOCTH.
[Iponomxure Tteopemy: «Ecnm ogHa w3 JByX MapauieNbHBIX MPSMBIX

NEPIIEHANKYJISIPHA IJIOCKOCTH, TO. . ).

5.

TPEThEH, TO.

[Iponomxute TeopeMy: «Eciau nBe mapaiienabHble MJIOCKOCTU MEPECEKAI0TCs
L.

6. CdopmynupyiiTe onpeesieHne IByrpaHoro yria.

7. ChopmynupyiiTe onpeesieHle TPeXrpaHoro yriia.

8. PackpoiiTe NOHATHE «yTrOJ MEXIY IPSIMBIMID.

9. Ilepeuncnure B3anMHOE PaCIIONIOKEHUE ABYX MPSIMBIX B IPOCTPAHCTBE

10. Kakwue npsiMble Ha3bIBalOTCS MapauIeIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAlOTCS CKPEIIMBAIOIIMMUCA B IPOCTPAHCTBE?

12. Kakune npsiMble Ha3bIBAIOTCS MEPIICHANKYJISIPHBIMHU B ITIPOCTPAHCTBE?

13.  Ilepeuucnure B3aMMHOE PACIIOJIOKEHUE ITPSMOM U IIIIOCKOCTH B ITPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «YTOJI MEXAY MPSAMOM U MIIOCKOCTBIO).

15.  Packpoiite NOHATHE «IAPAJUIETBHOCTD MPSIMOUN U TUIOCKOCTH.

16.  Packpoiite NOHATHE «IIEPIEHAUKYISPHOCTD MPSIMOU U INTIOCKOCTH.

17.  IlepeuncnuTe B3aUMHOE PACIOJIOKEHHE IBYX IJIOCKOCTEW B IPOCTPAHCTBE.

18.  PackpoiiTe NOHATHE «YTOJI MEXAY IIIOCKOCTAMMUY.

19.  Packpoiite NOHATHE «IIAPAJUIETBHOCTD INIOCKOCTEW».

20. PackpoiiTe NOHATHE «IEPIEHIUKYISIPHOCTD IIOCKOCTEM.

21. Kak HaillTu pacCcTOSHUE OT TOYKH 10 MPSIMOM?

22. Kak HailTh pacCTOSIHUE MEXIY NPSIMbIMU?

23.  Kak HaWlTH pacCTOAHUE MEXIY IIOCKOCTAMU?

24.  Ilpopomxwute onpexenenue: «llepnenaukymsp — 310...».

25. Ilpomomxute onpeaenenue: «HakinoHHas — 3T0...».

26. IIpomomxute onpeaenenue: «lIpoeknunst HAKITIOHHOM — 3TO. . .».

27. llepeuncaute CBOWCTBA NapaJIEIbHOIO IPOEKTUPOBAHUS.

28. IlpuBenute nmpuMepsl CHMMETPUI Ha INIOCKOCTH B IIPUPOJE, UCKYCCTBE,
ApXUTEKTYPE.

12



29. IlpuBenuTte npuMepbl CHMMETPUIN B POCTPAHCTBE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE.
30.B yeM oTiiuKE NOHATHE «ABUKEHUE» OT MOHATHUSA KITOBOPOT»?

KounrtpoJuabHas padora
Oo0s3aTeabHAA YACTD
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPasuIbLHLIL OMEeM U3 Uemblpex

nPeo10IHCEHHBIX.
1. (1 6amr) Pacimngpyiite kpaTkyro 3amuck: a€ f.

A) ToYKa a NPHHAMICKHUT IUIOCKOCTH 3; b) Touka a mpuHaAmIEekKUT NpsaMoil f; B)
npsiMast a MPUHAUIEKUT IUIOCKOCTH f3; 1) psimas a mepecekaeT IIOCKOCTS f.

2. (1 6amn) [Ipssmbie AB u CJ] ckpemuBaroTcsi. Kakoe pacnosioxkeHue HMEIOT PSIMbIE
ACuBJ?

A) napannensnsie; b) nepnenaukynsapusie; B) ckpemupatores; [') nepecekaroTcs.

3. (1 6amn) Ilnockoctn « u f uMeroT 1 0bmyro Touky. KakoBo nx B3aumMHOe

pacnoJioxkeHue?
A) napannensnsl; b) nepecekarorcst mo npsimoit; B) coBnanator; I') ckpemuBaroTcs.

4. (1 6amn) Ecnu npsmasi, mpoBeIeHHAs Ha MJIOCKOCTH Yepe3 OCHOBAaHUE HAKJIOHHOM,
NEPIEHIUKYJIIPHA €€ MPOEKIUH, TO OHA. ..

A) nepneHANKYJIsipHA U caMO# HaKJIOHHOW; b) mapamienbHa u camoil HakJIOHHOH; B)
CKPEILUBAETCS C HAKJIOHHOM; [) mepneHIuKyJisipHa OCHOBAHUIO HAKJIOHHOM.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOYYEHHBLIL OMEEm.

5. (2 6anna) Yepes koH1bl oTpe3ka AB u ero cepenrny M npoBeieHbI MapajuiesibHbIC
NpsIMbIC, TIEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh B Toukax A, B; u M. Halinutre nimuny
oTpe3ka MM, eciii otpe3ok AB He nepecekaeT mi1ockocTh u eciu AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ipsmeie AC, AB u AJl nonapuo nepneHAuKyIsipHbl. Halimure oTpe3ok
CH, eciu AB=5 cm, BC=13 cm, AII=9 cmM.

7. (2 6amra) M3 ToOYKM K IJIOCKOCTH IIPOBEACHBI JIB€ HAKJIOHHBIC. Halimure JIMHBI
o0IIero MEepHeHAuKYJIsApa, €CIU TPOSKIMH HAKJIOHHBIX OTHOCATCA Kak 2:3 W JIHHBI
HAKJIOHHBIX paBHBI 23 ¢cM 1 33 cMm.

8. (2 6amra) Haueptuts ky0 ABCJIAB,C,/1;. IToctpouts Touky KEAB, Touky Me
J,C, orpe3ok PE€EA,B,C,;.

EOHOHHI/ITCJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOBAHUE peuwleHUA U
NOJIy4eHHbLIL Omeem.

9. (3 6amna) Pa30uth uBeTHUK Kpyriod ¢opmbl (R=2 M) Ha 4yacTH pa3IU4YHOU
momaau. Paccuntarh KOJUYECTBO CaXKEHIIEB LIBETOB JIJIsi KaXKJI0TO cektopa. OpopMUTh
cxemy uBeTHUKa. Hanmpumep:

13



TAJIOHBI OTBETOB:

Homep 2 5 6
3aJlaHus
OTtBeT B 7,1 15

14



3.2 Koopounamot u éekmopul

OobpaszosamenvHble pe3yibmamal, nood1excauiue nposepke (31emeHmot):

JIP6 1, JIP6 9, JIPG 11, JIPG 12, JIPG 13.

NPy 1, IPy 14, Py 15, [Py 16, JIPy 17, [Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07. [IK 1.3, TIK 3.2

IIK 3.1.
Teopernyeckue BONPOCHI:
1. W3 4ero cocTouT NpsIMOYroJibHasi CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
2. Ecnu Touka JIeKUT B MIIOCKOCTH X)), Kakasg KOOPAMHATA y Hee HyJieBas?
3. [IpuBeauTe npumMep KOOPAUHAT TOUKH A, KOTOpPAs JISKHUT HA OCH Z.
4. Packpoiite noHsTHE «BEKTOPY.
3. Kak nHaliTn KoopAMHATHI BEKTOpA?
6. [Iepeuncnure U pacKpoOMTE MPABUIIA CIIOKEHUS BEKTOPOB.
7. Kakune BeKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU?
8. Kakune BeKTOpbI Ha3bIBAKOTCA MEPIICHANKYISIPHBIMU?
9. YeMy paBHO CKAISIPHOE MIPOU3BEJICHUE BEKTOPOB?
10. Kak HallTM BEKTOPHOE MPOU3BEICHUE BEKTOPOB?
11. Yemy paBeH yrosa Mexay BeKTopamu?
12.  IlpuBenurte mpumep MaTpULBI 2X2.
13. TlpuBenute mpumMep MaTpULbl 3%X3.

KonrtpoJuabHas padora

Oo0s3aTeabHAA YACTD
Ilpu pewenuu 3aoanuii 1-4 3anuwiume NPAGUILHBIIL Omeem U3 Yemblpex

nPeoI0IHCEHHDIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 Hux
Jexat Ha KoopAauHaTHOM npsiMoit Oy?

A)A;Bb)B; B)C; ') A.

2. (1 6amn) Kakue u3 Bektopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) saBasitorcst
e TUHUYHBIMHA?

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

3. (1 6ann) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) koyumMHEapHBI?

A) a, B; b) c, B; B) a, ¢; I') ko/umHEapHBIX BEKTOPOB HET.

4. (1 6amn) Hdansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii Kakoro oTpeska
sBasieTcst Touka M(0,3,4)?

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLIL OMEem.
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5. (2 6anna) Jansr BekTops! a(-6,0,8) , B(-3,2,-6). Haitnure ckansipHoe npou3Be/ieHNE
BEKTOPOB.

6. (2 6anna) [1pu kakux 3HAYCHUSX 71 BEKTOPHI a (4,n,2), E( 1,2,n) neprnieHANKYISIPHBI?)

7. (2 6amma) Jlansl Bexktopsl a(-6,0,8), B(-3,2,-6). Halimute kocuHyC yria Mexmy
BEKTOpaMH.

8. (2 6amna) Jlokaxxure, 4to 4eThipéxyroabHuk ABCJI siBisieTcs poMmOom, eciu:

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

ﬂOHOJIHI/ITeJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE peWleHUA U
NOJYYEeHHbLIL OmeEem.

9. (3 6amta) MakeT kiIymMOBl TIpeACTaBIEH HAa KOOPJAMHATHOW IiockocTtu. Haiinure
oAb KIyMOBI (4ETHIPEXYTrOJbHUKA), BEPIIUHBI KOTOPOTO UMEIOT KoopauHathl (8;0),

(10;8), (2;10), (0;2).

10

(]
= B
=
L]

[

TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHNus
OtBeT B B A B -30 -1 -3/7 - 68
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3.3 Ocnoevt mpuzonomempuu. Tpuconomempuueckue pynkuyuu

Oébpazoseamenvhble pe3yibmamol, noodaexcaumiue nposepke (I1emMeHmol):
JIP6 1, JIPG 3, JIPO 5, JIPG 14.

APy 1, 1Py 6, 1Py 7, 1Py 8, JIPy 18, /1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. IK 1.3, TIK 3.2

TeopeaneCKne BOIIPOCKI:

1. Uemy paBeH yroia B OAUH paauan?

2. B kakux yeTBepTAX TPUTOHOMETPUUECKOTO KpyTa QYHKIMS y=SInX MpUHUMAET
MOJIOKUTENIbHBIC 3HAUCHUS?

3. B kakux 4yeTBepTAX TPUTOHOMETPUUECKOTO Kpyra QYHKIHUS y= COSX
MPUHUMAET OTPULIATEIIbHbIC 3HAUEHUS?

4. [Iponomxure onpenenenune: « CHHyC OCTPOro yria — 3To...».

3. [Iponomxute onpenenenune: «Kocunyc octporo yria — 3To...».

6. [Iponomxure onpenenenue: « TaHreHC OCTPOTO yria — 3T0...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8. Uemy paBHO mpousBeeHue tgx™*ctgx?

9. Yemy paseH sin(2x)? ChopMynupyiTe OpaBUiIO BEIYUCICHUS.

10. Yemy paBeH cos(2x)? ChopmyaupyiTe mpaBUIO BEIYUCICHUS.

11. Ilepeuucnure TPUrOHOMETPUUECKUE (PYHKIIMH, YKAXKUTE UX TEPUOIBL.

12.  UYemy paBeH nepuon GpyHKIMN y=cos(4x)?

13. emy paBeH nepuoj GyHKIIUU y=cos(x/4)?

14.  Omnpenenute obsacth 3HaUeHUS PYyHKIMHU Y=3C0s(5x)?

15. Ilepeuucnure cnocoObl pelieHusl TPUTOHOMETPUYECKUX YPaBHEHUN.

16. Packpoiite = anropuT™M pelIeHHUS OJHOPOJAHBIX  TPUTOHOMETPUUYECKUX
ypaBHEHUI MEPBOTO MOPSIKA.

17. PackpoiiTe  anropuT™M pEIICHUS  OJHOPOJHBIX  TPUTOHOMETPUUYECKUX
YPaBHEHUW BTOPOTO MOPSJIKA.

KonTpoabHas pa6ora
Oo6s13aTeJabHAA YACTH

Ilpu pewenuu 3ad0anun 1-4 3anuwiume nPAGUNLHBIIL OmMeem U3 Uemblpex

l’lpeo./lo.?f('eHHblx.

1. (1 6ann) B AABC sinCZ%. Kaxkas u3 cropon siBnsiercst runorenyszoit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriom kakoil ueTBepTH siBisiercst yroua oa=400°?

A)L; B) II; B)IIL; T') IV.

3. (1 6ann) Kakue 3 QyHKUMIA SBASIOTCA YETHBIMU?

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

4. (1 6amn) Kakue u3 yucesn SBISIOTCS KOPHEM YPABHEHUS COS X = %‘?
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—T. —T. — 7. — 2n
A) X 6,B)X 3,B)X ; T x 3

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume X00 peuieHus U NOJIY4EeHHblIL Oneem.
5. (2 6anna) Beruucnute: sin §+ cos L,

2
6. (2 6anna) HailiguTe 3HaUeHUE BhIpAXKEHUS 4ar(:cos\/7E - 4arcsin(— \/g)
7. (2 6amna) JlokaxuTe TOXAECTBO: 2sin(m/2+a) + cos(T — o)= cosal.

8. (2 6anna) Pemnre ypaBuenue: sin® x - 4 sin x + 3 =0,

JIOmOJIHUTEJbLHASA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume Xx00, 000CHO8AHUE peUIeHUA U
NOJIYYEeHHbLIL Omeemn.

9. (3 6ama) Pemure cucreMy ypaBHEHUI:
X+y=m7
sinX+ siny = 2.
JTaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a]aHus
OtBer b A B b 1 2n - | pt2mn, | G+2my S+
ne 7 2mn),
ne 7
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3.4 IIpouzeoonan pynkyuu, ee npumenenue

Oébpazoseamenvhvle pe3yibmamot, noodaexcauwiue nposepke (I1emMeHmol):
JIP6 1, JIPG 4, JIPO 6, JIPG 14.

HPy 1, 1Py 6, 1Py 7, APy 8, APy 9, 1Py 10, 1Py 11, /1Py 18, /1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. TIK 1.3, TTIK 3.2
1K 3.1.

Teopernyeckne BONPOCHI:

[Iponomxure onpenenenue: «llocienoBaTeabHOCTD — 3TO. . ).
[IpuBenute npumep apupMeTUIECKON MPOrPECCHH.
[IpuBeauTe mpuMeEp reOMETPUIECKON IPOTPECCHUMN.
[TpuBenuTe npuMep 6ECKOHEYHO YOBIBAIOIIECH reOMETPUUECKOM MPOTPECCU.
[Ipopomxute onpeaenenue: «IIpon3BoaHas — 3T1o...».
Packpolite reomeTpruyecKnii CMBICI ITPOU3BOJHOM.
[Iponomxure onpenenenue: «KacarenpHast — 310...».
Packpoiite puzndeckuii CMBICI TPOU3BOTHOM.
[lepeunciure nmpaBusa BEIYUCIEHUS TPOU3BOAHBIX.

10. Uemy paBHA MpoW3BOHAS CTENEHHOW (QYHKITUN?

11. Yemy paBHa npon3BOAHAs MPOU3BEACHUA?

12.  Yemy paBHa NpoW3BOAHAS YACTHOIO?

13. Uemy paBHa NpoU3BOAHAS CIOXKHON PYyHKIUN?

14.  Cdopmynupyiite mpu3HaK Bo3pacTaHus GyHKIUH.

15. Cdopmynupyiite npu3Hak yObIiBaHUSI (QDYHKIIMH.

16. CdopmynupyiiTe mpu3HaK TOYKU MaKCUMyMa (QyHKITUH.

17.  Cdopmynupyiite Mpu3HaK TOYKM MUHUMYMa (DYHKITUH.

18. CocraBpTe airoputT™m perieHus 3ajJad Ha HaXOXKJACHUS HauOOJBbIIEro |
HAaUMEHBIIEro 3Ha4eHUs PYHKIIMU HA OTpe3Ke?

19. CocraBbTe aJIrOpUTM HCCIAEAOBAHUS M TMOCTpOoeHMs rpaduka (QYHKIUU C
ITOMOIIIBIO TTIPOU3BOJHOM.

20. Kak HailTu BEpTUKAIbHYIO aCUMITOTY rpaduka GyHKITUN?

WA R WD =

KoHnTtpoJuabHas padora
Oo0s3aTeabHas YacTh
Ilpu pewenuu 3adanun 1-4 3anuwiume nPAGUNLHBIIL Omeem U3 Yemblpex

nPeo10HCEHHBIX.

1. (1 6amn) Yemy paBHa mpou3BoaHas QYHKIUH y=COS>X?

A) y'=—sin’x; B) y'=-2sin’x; B)y'=-2cos x sinx; I') y’=2cos x.

2. (1 6an) ITo kakoil U3 GOPMyYIT BEIMUCIACTCS MPOU3BOAHAS IPONU3BCACHHUS?

A) (utv)'=u'+v’; B) (uv)'=u'v+uv’; B) (8) =0 T)(f(g(x)) =F (g(x)*g (%),

3. (1 6amn) Pemute ypasuenue f'(x)=0, ecnu f(x)= 3x — 6x +4. Bribepute OTBeT.
A)1;b)-1;B)4;T) 4.
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4. (1 oO6amn) Ha pucynke wuzo0pakeH Trpaduk TpoU3BOAHONW (YHKIHH f(Xx),
onpeneneHHon Ha uatepsaie (—10; 8). Haiinure konuuecTBO TOYEK MaKCUMyMa (GyHKUIUU
f(x) na orpeske [—9;6].

iy
Ar=r®

=Y

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

Ilpu evinoanenuu 3a0anuii 5-8 3anumiume x00 pewieHus U NOJYYEHHbLIL OMEem.
5. (2 Oamna) MarepuanbHasi TOYKAa JBIDKETCS NPSIMOJIMHEMHO TIO 3aKOHY

A4 34,2 _
x(t) = —17+ 61" — 417451 =5 (rme x — paccTosHME OT TOYKH OTCUeTa B MeTpax, f —

BpeMsl B CEKyHIaX, M3MEPEHHOE C Hadana JaBrbkeHus). Halimute ee ckopocTh (B M/C) B
MOMEHT BpeMeHu I = 3 C.
6. (2 6amna) Ha pucynke nzo0paxén rpaduk GyHKIMU y = f(X) U KacaTeabHas K HEMY

B TOUKe ¢ abcruccoit xy. Halimute 3HaueHne mpou3BOAHON (QYHKIMH f{X) B TOUKE X.
YA

3

1

=

(x=2)(x+3) 0
(x=8)
8. (2 6amna) UccnenoBats pyHknuio f(x)=x> — 3X ¥ HOCTPOUTH €€ TpaduK.

7. (2 6anna) Pemte HepaBEeHCTBO:

JlonmoJHUTEIbHAA YACTh

Ilpu evinonnenuu 3aoanuna 9 3anumume Xx00, 000CHOGAHUE peUleHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 Oamna) ®upme «CamoBoa» BBLIEIAIOT yYacTOK 3eMIM Iuiom@ansio 100 m2.
[IpennararoT 4deThipe ydacTka pasHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxoi
y4acTOK 0J100puT nupekTop ¢upmbl «CamoBoay», YYUTBIBas, 4YTO HEOOXOAWMO OyJleT
IIOCTaBUTH 3a00D I10 MepUMeTpy?

ITAaJIOHBbI OTBETOB:
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Howmep 1 2 3 4 5 6 7 8 9
3a1aHuA

OTtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +0)

3.5 Muozozpannuxku u mena epauwieHus

Oopaszoeamenvhule pe3yrvmamal, HOOIeHcaujue nposepke (Ia1emenmol):
JP6 1, JIP6 6, J1P6 9, 1P6 10, /IP6 11, JIP6 12, JIP6 14.

APy 1, APy 12, 1Py 13, APy 14, APy 15, 1Py 16, APy 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IIK 1.3, [IK 3.2
Teopernyeckue BONPOCHI:

1. [Iponomxure onpenenenue: « MHOrOrpaHHHUK — 3TO. .. ».

2. [Iponomxure onpenenenue: «lIpuszma — 310...».

3. IIponomxure onpenenenue: «IIpsaMoOyroabHbIN napamieaenunes — 37T0. .. ».

4. [Tponomxkure onpenenenue: «Kyo —310...».

5. [Iponomxure onpenenenue: «l[lupamuga — 3t1o...».

6. CdopmynupyiiTe CBOMCTBO O MPOTUBOJIEKAIIUX TPAHIX NapaJljIesIenuIea.

7. CdopmynupyiiTe CBOWCTBO O JUATOHAISIX IMapalljIeeuIe/1a.

8. ChopmynupyiiTe CBOHCTBO O JHAaroHajdd M JIMHEWMHBIX pa3Mepax
IPSIMOYTOJBHOTO MapaJIJIeIEIUIIe 1a.

9 Kaxkas mpu3zma Ha3pIBaeTCs IPSIMOA?

10. Kaxkas npusma Ha3pIBa€TCs NPABUIBHONU?

11.  Packpoiite NOHATHE «IIPABUIIbHAS TUPAMUIAY.

12.  Yro Takoe anodemMa nmpaBUIbLHON NHUpPaMUJIbI?

13. B dyem oOTiauyue NOJHOM MOBEPXHOCTH NPHU3MbI OT IIOJHOW IOBEPXHOCTH
MpaMHUJIbI?

14. CdopmynupyiiTe TeOpeMy O BBIUYHUCICHUM OOKOBOW IMOBEPXHOCTU MPSIMOI
IIPU3MBL.

15. Cdopmynupyiite TeOpeMy O BHIYUCICHUH 0OKOBOM MOBEPXHOCTH MPABUILHOMN
UPaMU/IBI.

16. HazoBute mpeameTsl U3 Balieil MpodecCHOHATBHON JAESITEIbHOCTH, KOTOPHIE
UMEIOT (POPMbI MHOTOI'PAaHHUKOB.

17. Kakuve MHOrOTpaHHHMKM  Ha3bIBalOTCS  npaBwibHbIMU?  [lepeuunciute
paBUJIbHbIE MHOTOTPAHHUKH.

18.  IIponmomxure onpenenenue: «lunmuaap —3to...».

19. Ilponomxure onpenenenue: «Konyc —3to...».

20. IIpomomxure onpeaeieHue: «Y CEYeHHBINM KOHYC — 3TO...».

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

22. Yrto sBAsieTCS BHICOTOM YCEUEHHOTO KOHYyca?

23.  Yro sBISETCS OCEBBIM CEUYCHUEM IWJIMHJIPA, KOHYCa, YCEYEHHOIO KOHYcCAa,
mapa?

24.  Ilepeuucnurte eIMHULIBI U3MEPEHUS IJIOMIATU, O0BEMA.
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25. Uemy paBHO OTHOIIEHWE IUIOMIAIEH MOBEPXHOCTEH MOAOOHBIX GUTYpD B
IPOCTPAHCTBE?

26. Uemy paBHO OTHOIIIEHHE 00BEMOB MOIOOHBIX (DUTYP B IPOCTPAHCTBE?

27. Ha3zoBute mpeaMeTsl U3 Ballell Npo(ecCHOHaIbHOM AESITeNbHOCTH, KOTOPbIE
UMEIOT (POPMBI TEJ BpallleHHUS.

KoHnrtpoJuabHas padora
Oo0s3aTeabHas 4YacTh
Ilpu pewenuu 3adanun 1-4 3anuwiume nPAGUNLHBIIL Omeem U3 Yemblpex

npPeoI0HCEHHbIX.

1. (1 Oamn) B kakux eauHUIAX U3MEpSETCs IUIOMIAJb MOBEPXHOCTH
MHOTOTpaHHUKA?

A) B rpanycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; ') B AByrpaHHBIX Ipaycax.

2. (1 6amn) [1nomaas 6OKOBOI MOBEPXHOCTH MPU3MBI BEIYHUCIISAETCA 110 hOopMyJIe:

A) S= SGOK +2 SOCH-; B) SGOK :POCH*H; B) S= B601< +S SOCH; F) SO0k :2POCH*H'

3. (1 6ann) Yro sBASIETCS OCEBBIM CEUEHHUEM YCEUEHHOr0 KOHyca?

A) paBHOOenpeHHbIH TpeyroiabHuk; b) paBHOOenpenHas Tpameuus; B)
IPsIMOYTOJILHUK; ) IpsiMOyTOJIbHAS TpaNeIus.
4. (1 6amr) Kakast ¢purypa nomxyyaercst Ipu BpalieHUH MPSIMOYTOJIHBHOTO TPEYTOJIbHUKA

BOKPYT OJIHOT'O U3 CBOMX KAaTE€TOB?
A) xonyc; b) yceuennsliii konyc; B) nupamuna; I') yceuennast nupamua.
Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 pewieHuA U NOJYYEHHbLIL OMEem.

5. (2 6anna) PeOpo ocHOBaHUs MPaBUIBLHON TPEyrojabHON mupamMuabl 3 M, anodpema
6M. Haiinure muiomiaas 60KOBOI MOBEPXHOCTH MUPAMHUIBI.

6. (2 6anna) Jluaronans Kyba paBHa V/588. Haitaute ero oobem.

7. (2 6anna) [IpsAMOyTroIbHUK CO CTOPOHAMM 8CM M 3CM BpalllaeTcs BOKPYT OOJblIeH
cTtopoHbl. Haitnute 06beMm, mioiaiu O0KOBOM 1 MOJHOM MOBEPXHOCTEN MOJyYEHHOTO TeIa.

8. (2 Gamna) BerymcinuTh MOBEPXHOCTh KPOHBI KyCTapHHUKA, UMEIOUIEro ¢GopmMy Iapa
paauyca 0,5 M. B oTBeT 3anuiiuTe 4ucio, AeaeHHoe Ha TT.

JonoJHNTEeNIbHAA YACTD

Ilpu evinonnenuu 3adanun 9 3anumwiume Xx00, 000CHOGAHUE peUIeHUA U
NOJIyYeHH bl Omeemn.

9. (3 6amma) Co3math Mozenb KIyMOBI, WMeEromel (HopMy KOMOMHHUPOBAHHOTO
T€OMETPUYECKOTO TeJIa, BEITTOJHUTH HEOOXOIUMBIE pacueThl (TUIOIIaab, 00BEM, KOJTUIECTBO
Y BUJIbI CAXKEHIICB).

[Tpeanonaraembie MOACIH KITyMO:

€

ITAaJIOHbI OTBETOB:
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Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
OTtBer B b b A 27 2744 | 72 m; 1 -
48 T;
64 n
3.6 Ilepsoobpasnasa hynkyuu, ee npumenenue
Oopaszosamenvubie pe3yiomamal, noodexcauiue npogepke (31emMenmot):

JIP6 1, JIP6 4, JIPG 6, /IPG 14.

Py 1, APy 6, 1Py 7, APy 8, APy 9, APy 10, APy 11, APy 18, APy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IIK 1.3, I[IK 3.2

TeopeTnyeckne BONPOCHI:

1. [Iponomxkure onpenenenue: «Oynkus F(x) Ha3bIBaeTcs ...».

2. Packpolite reomMeTpuyecKrii CMBICI OIPEAECIICHHOIO HHTETPalIa.

3. [Ipopomxute onpeaeneHue: «KpruBoJvHEHAs Tpaneuus — 3T0. .. ».

4. Chopmynupyitte hopmyny Herorona-Jleitonuna.

5. B dem 3aknrouaercs oOuii BUI BCEX MEPBOOOPaA3HBIX ?

6. [Tepeuncnure npaBuiia BBIYUCICHHS UHTETPAJIOB.

KonrtpoabHasi pabora
Oos13aTeJibHASL YACTH
IIpu pewenuu 3a0anuini 1-4 3anumume npPaguIbHBIL oOmeem U3 UYemovlpex
npeodI0HCEHHbIX.
1. (1 ©Gamn) Jns xakoi wu3 ¢yakuuii ¢Qyskous F(x)=x3-3x*+1  sBisercs

nepBooOpa3HOi?
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) dana Gpyuxuus f(x)= 3x>+1. Uemy pasna F(1)
A)2; B) 4; B) 6;T) 1%.

3. (1 6amn) O61mMii BUA Bcex nepBoooOpa3HbIx A 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) Beruucaute onpeaeneHHbIA HHTETpal

f % xdx.

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

Ilpu évinonnenuu 3adanuil 5-8 3anumwiume x00 pewieHus u nOJIy4eHHbLI OMeent.

5. (2 6anna) SAsnserca mu F(x)=x3-3x+1 nepBooOpasznoii aus Gpynkiuu f(x)=3(x>-1)?

6. (2 6asna) 3amaiite neppoobpasuyio F(x) aus pynkumu f(x)=3x%-2X, €ClId U3BECTHLI
koopauHatTel Touku M (1, 4) rpaduka F(x).

7. (2 6amma) Ha pucynke mzoOpaxken rpaduk ¢pyHkiuu y=f(x), onpenenéHHoii Ha
untepBaiie (—3; 11). Halinute HanmeHbliiee 3HaueHue pyHkuuu f(x)ua orpeske [2; 9,5].

23



1

I

/ ‘-,lII] =~

\

i

\

\|

\/

| i

8. (2 6anna) Ha pnlcyHKe- n300pakeH rpadguk Hekoropor pyukuuu y=f(x). [lonb3ysce
PUCYHKOM, BBIYUCIIUTE ONPEACIICHHBIA HHTETpaT f “;’ f(x)dx.

YA
4

y=f(x)

Ilpu evinonnenuu 3aoanua 9 3anuwiume Xxo00,

o [l s . s s o e

i) e e o e e . s s

NOYYEeHHbLIL OmEem.
9. (3 6anmna) Beruncauts miomaas KIIyMObl, IEPUMETP KOTOPOI OTrpaHUYMBAIOT JIMHUU

y=0, y=x, y=-2x+6. Pemmts 1By™ms criocobamu. CrenaTh 4epTeK.
JTAJIOHBI OTBETOB:

ﬂOHOJIHI/ITeJIBHaﬂ 4acThb

000cHOoBaHUe pewienusn u

Homep 1 2 3 4 5 6 7 8
3a1aHus
OtBeT r A b r ga | xX’-x*+4 -3 12
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3.7 Cmenenu u kopnu. Cmenennasn Qyukyus

OopazoeamenvHule pe3yrvmamal, HOOIeHcaujue nposepke (IaemeHmot):
JAP6 1, AP6 2, IP6 3, JIP6 5, JIPG 6, /IPG 14.

APy 1, [IPy 5, [Py 6, JiPy 7, Py 8, Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. TIK 1.3, I1K 3.2

TeopeTHyeckne BONPOCHI:

1 CdopmynupyiiTe ornpeaesieHne CTeneHHoN QyHKINH.

2. [lepeuncnure cBOMCTBA CTENIEHHON (YHKIIUU C IETBIM IMOKA3aTEIEeM.

3. [Iepeuncnure CBOMCTBA CTENEHU C ICMCTBUTENILHBIM IMOKa3areneM. [IpuBenure
IIPUMEDBL.

4. [Iepeuncnure cBOMCTBA KOPHS HATypajabHOU cTeneHu. [IpuBeaure npumepsl

5. Ha 4to HEeoOxomumo oOpaTUTh BHUMAaHWE MPHU PEIICHUH HPPAIMOHATBHOTO
ypaBHEHHUS YETHOU CTENEHU?

6. UeMy paBeH KOpEHb YETHOW CTENEHU U3 OTpULiaTenbHoro uucna? [Ipuseaure
npuMmep.

7. Uemy paBeH KOpE€Hb HEUETHOW CTENEHUW U3 OTPULATENbHOr0 uwucia?
[IpuBeaure npumep.

8. Ha uto cTtout 00patuTh BHUMaHKUE NIPU PEUICHUH UPPALIMOHAIBHBIX, IPOOHO-

PAalMOHAIIBHBIX YPABHEHUU U HEPABEHCTB?

KounrtpoJuabHas padora
Oo0s3aTeabHAd YACTH
Ilpu pewenuu 3aoanuii 1-4 3anuwiume nNPAGUILHBIIL Omeem U3 Yemblpex

npPeoI0IHCEHHDIX.

1. (1 6amn) Mexay KakuMu ABYMSI HATYypajJIbHBIMHU YACIAMU HAXOJUTCS YUCIIO 3/1_9?
A)19u20;b5)2u3;B)18u19;I")3 u4.
2. (1 6amn) Onpeznenure KOpeHb ypaBHeHHs X°=125
A)3.;b)-3;B)-5;1") 5.
4
3. (1 6ann) Pacnonoxxute B MOpsIAKE BO3pACTaHUS yUCTa: 2; f/g, V17
A)2;%W;B)Z;W;%B)i/@ﬂ;%/l_%l“)f/l% 2;3/3
4. (1 6amn) YMHOXas 4rclia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. . .7
A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') otHuMaeM.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuiume x00 pewieHusA U NOJYYEHHbLIL OMEem.
558,29
a ] . a b

6,48
a npu a=7.

(VIZ+/8)
10++v96

5. (2 6anna) Halinute 3HaueHUE BBIPAXKEHUS

6. (2 6anna) Halimure 3HaUeHUE BBIpAXKEHUS
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7. (2 6anna) PaccrossHue oT HaOMIOAATENS, HAXOSIIETOCS Ha HEOOJBIION BBICOTE h
KHJIOMETPOB HaJa 3eMJEH, 10 HaOMOJaeMONM WM JIMHHUM TOPHU30HTA BBIYHMCISICTCS 10

bopmye I =V2Rh , rne R=6400 kM — panuyc 3emiau. C Kakoil BBICOTbI TOPU30HT BUJIEH
Ha paccTosiHud 48 kusioMeTpoB? OTBET BhIPa3UTe B KWJIOMETPaX.

8. (2 6amna) Pemure ypaBHenue v —32—x=2.

JIOMOJIHUTEJBLHAA YACTh
Ilpu evinonnenuu 3aoanuna 9 3anumwume Xx00, 000CHOGAHUE peUleHUA U
NOJIYYEeHHbLIL Omeem.
y =Vx

y=X

9. (3 6amna) Pemute rpaduueckn cucTeMy ypaBHEHUI: {

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHuA
OTtBer b r B B 49 2 0,18 -36 (1; 1)

3.8 Ilokazamenvnan pynkyus

OopaszoeamenvHule pe3yrvmamal, HOO1eHcaujue nposepke (Ia1emenmol):

JIP6 1, JIP6 2, JTP6 3, 1IP6 4, ]IP6 5, JIPG 6, JTP6 14.

APy 1, 1Py 5, 1Py 6, Py 7, IPy 8, IPy 18, JIPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6. TIK 1.3, TTK 3.2

TeopeTHyeckne BONMPOCHI:

1. CdopmynupyiiTe onpeaesieHne noka3aTeabHOU QyHKIIIH.

2. [lepeuncnure cBOMCTBA MOKa3aTEIbHON (DYHKIIHH.

3. [Tepeuncnure criocoObI penieHus MOKa3aTeIbHBIX YPaBHEHUM.

4. ChopmynupyiiTe  mpaBuUiIO  pelIEHHs  MPOCTEHIIMX  MOKa3aTelIbHbBIX
HEPABEHCTB.

5. B uewm 3akmtouaercs rpaduueckuii cnocod pemieHus ypaBHEHUH.

6. [IpuBenure npumep GyHKIIMOHAIBHON 3aBUCHUMOCTH MOKa3aTeIbHON (DYHKIIUU U3
pEaAIbHOM KU3HMU.

KounrtpoJuabHas padora

Oo0s3aTeabHAA YACTH
Ilpu pewenuu 3a0anuii 1-4 3anuwiume nNPAGUIbHBIIL Omeem U3 Yemblpex

nPeoI0HCEHHDIX.
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1. (1 6amn) Ilpu kakom 3HaueHWMH a (yHKIUS y=a* ObIBaeT Ha Bcell obOiacTu
onpeaeaeHus?

A) azgé; B) a=8.,25; B) aZ%; I) a=V3.

2. (1 6ann) Ha pucynke nzo0paxén rpadux pynkiuu Buna f(x)=a*. Haiinure 3HaueHue

1£2).
A

3 %

fix)y=a"

X

o]
A) 25.; B) 5; B) 32; T') HeT BepHOro OTBETA.

3. (1 6amr) @yHKIMSA 331aHa HOPMYIION: f(x)=(%)x. Yemy pasno f(-2)?
A)-5; B)-4;B) 4 T) V2.

1 x—13
=3.
4. (1 6amn) Kopenb ypaBHeHUS (9) ?
A)12,5;b)13;B) 14;T') 15.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus U NOJYYEHHbLIL OMEem.
5. (2 6anna) Haiigure KopeHb ypaBHeHUs 3*¥2-5%3%=]2
6. (2 6ayna) CKOJIBKO LEIBIX PEIIEHUI NMEET HepaBeHCTBO 1 <7%1<49?
_ 25—8x—x2
7. (2 6anna) Halimure Touky MakcuMyMa (pyHKIIUH y ’
8. (2 6anna) B xozxe pacnanga paJnoakTUBHOTO M30TOMA €r0 Macca YMEHbBIIIAETCS 110
_ —t)T
m(t) =mgy-27""",
3aKOHY ' TIIe My — HadajJbHas Macca M30ToNa, { — BpeMs, MPOLIEIIee
OT Ha4aJIbHOTO MOMEHTA, I'— NEepHo noJrypacnaja. B HauanbHbII MOMEHT BpEMEHU Macca
uzorona 184 mr. Ilepuon ero monypacnaga cocrasisier 7 MuH. Haiiaure, yepe3 CKoJIbKO
MHUHYT Macca u30Tora OyieT paBHa 23 Mr.

ﬂOHOJIHI/ITeJIbHaﬂ 4acCTb

Ilpu evinonnenuu 3adanua 9 3anumwiume Xx00, 000CHOGAHUE pPeUIeHUA U
NOJIYYEeHHbLIL Omeem.
y—-2x=0

9. (3 6amma) Pemute rpaduuecku cucteMy ypaBHEHHI: {y X =

TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHuA
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OrBer B A B A 1 2 4 21 | (2;9)

3.9 Jlozapughmut. Jlocapugpmuueckan pynxkyusn

Oopaszoeamenvhule pe3yrvmamal, HOOIEHcaujue nposepke (Iaemennol):

JIPG 1, JIPG 2, JIP6 3, JIP6 4, IP6 5, JIP6 6, JIPG 14.

HPy 1, 1Py 5, APy 6, APy 7, Py 8, 1Py 18, 1Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6. TIK 1.3, TIK 3.2

Teopernyeckue BONPOCHI:

1. CdopmynupyiiTe onpezenenue aorapupMuaeckon GyHKIIH.

2. [Tepeuncnure cBoicTBa JOorapuMUIECKON (HYHKITHH.

3. [Tponomkure onpenenenue: «Jlorapudm — 3to0...».

4. Yemy paBeH jorapudm mpousBeaeHus?

5. Uemy paBen jorapudm gacTHOTO?

6. [IpuBenuTe mpumepsl JorapupMUYECKOW CHOHUpadd B TPUPOJE U B
OKpYKaroIleM MHUpe.

7. Ha d9ro cTtouT OOpaTuTh BHHMaHWE NpPH PEIICHUU JOTapuPMHUUECKUX H
YpPaBHEHU 1 HEPABEHCTB?

6.  Ilepeuucnure cocoObl pemieHus JorapuGMUIecKX ypaBHEHUH.

7. ChopmynupyiiTe MNpaBWIO peUIeHUsT NPOCTEHIIUX JOorapupMUUECKUX
HEPaBEHCTB.

8. B uewm 3akmnrouaetcs rpaduueckuii crnocod penieHus: ypaBHEHHM.

6. [IpuBeuTe npumMep GyHKIIMOHATHHOM 3aBUCUMOCTH JIOTapu(PMUIecKor (QyHKIITNH
Y3 PEaAIbHOM KU3HU.

KoHTtpoJuabHas padora
Oo0s13aTeIbLHAA YACTD
Ilpu pewenuu 3adanun 1-4 3anuwiume nPAGUNLHBIIL Omeem U3 Uemblpex

npPeodI0HCEHHBIX.

1. (1 6amn) Kakas u3 pyHkuumii Bo3pacraer Ha Bceit 00j1acTu onpeieeHus?
A) f(x)=logs x; b) f(x)=0,7%; B) f(x)=x* I) f(x)=log: x.
2

2. (1 6amn) YkaxuTe 001acTh onpeneneHus GyHkuun f (X) = lg%

A) (-7; 1,5); B) (-o0; -1,5), (7; +o0).; B) (-1,5; 7); I') (-00; -7), (1,5; +o0).

3. (1 6ann) Pacnonoxuts B nopsake Bospacranus: log, 54; logy 50,4, log 5 411'
A) logg54; log50,4; 1080,5}1 ; B) logg 5 421080,54112 logy50,4;

B) 10g0,5}1; 10g0,5 O,4,'10g0154 5 F) 10g0,5 0,4, 10g015i,' 10g0,5 4.

4. (1 6amn) Halizure KOpeHb ypaBHEHUS logy(5 —x) =2.
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A)11;B)-11; B)-3;T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 pewienus U NOYYEHHbLIL OMEem.
5. (2 6anna) Onpenenure 3HaueHUe BbIpakeHus logg2 + logg 3 + 2loga4,

6. (2 6anna) YkaxxuTe HaMMEHbIIIEE 1I€JI0€ PEIICHNE HEPABEHCTRA:
logz(6x —4) > 2.

7. (2 6amna) Haiiaure TOUKy MakcuMyMa QYHKIHH > 81n (X + 7) —8x+3.

8. (2 6anna) st oborpeBa NOMELIEHUs, TEMIIEPATYpa B KOTOPOM MOAIEPKUBAETCS HA
ypoBHe T =15° wyepe3 pagmaTop OTOIUIEHUS IMPOIYCKAIOT Topsuyr0 Boxy. Pacxon
npoxosien yepe3 TpyOy paauaropa Boabl m = 0,6 kr/c. IIpoxoast mo TpyOe paccrosiHue

X, BOJIa OXJIAKJIaeTcsl OT HayaiabHOM Temmepatypsl T,=91° no temneparypel T, npuuém

cm T, —T; Br-c B
x=a—log, , ¢ = 4200— y=28—"
Y T—T, rae KI°C — TemmoéMKOCTb BOJIbI, M-°C_—

ko3 durmenT Temnoodmera, a & = 0,8 — nocrosanas. HaiimuTe, 0o Kakoii TeMIIepaTypbl
(B rpagycax llenbcus) oxmanaurcs Boja, €Clid JTMHA TPyObl paguatopa paBHa 144 m.

ﬂOHOJIHl/ITeJIbHaﬂ 4acTb

Hpu 6blnoIHeHUU 3a0anusn 9 3anuwume XOa, 000CcHOBaHUE pewienusn u

l’lOlelleHHblﬁ omeem.

9. (3 6amna) Pemute rpaduuecku cucremy ypaBHeHI/H‘/’I:{y +2x =logs 135 - 10g35.

2y -3x =6
ITaJI0HBLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHUA
OTtBer A r A b 5 3 -6 34 (0; 3)

3.10 Muoswcecmea. Inemenmot meopuu 2paghos

OopaszoeamenvHule pe3yrvmamal, noO1eHcauwjue nposepke (In1emeHmol):

JIP6 1, J1P6 2.

APy 1, 1Py 2, 1Py 3.
OK 1,0K 4, OK 6, OK 7.
IIK 3.1

Teopernyeckne BONPOCHI:
1. Chopmynupyiite onpeeeHue MHOKECTBA.
2. Iponomxute onpenenenue: «O0beTMHEHNE MHOKECTB — 3TO. ...
3. IIponomxute onpenenenue: «llepeceueHne MHOKECTB — 3TO. .. ».
4. Ilponomxute onpenesieHne: «Pa3HOCTh MHOXKECTB — 3TO...».
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9,

N300pa3ute oObequHEeHNE ABYX MHOKECTB Ha Kpyrax Juiepa.

N300pa3uTe nepecedeHne TpexX MHOKECTB Ha Kpyrax Dumepa.

7. Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOM, peOpom
rpada?

8. Kak HaliTu crereHp BepIiuHbl rpada?

9. HazoBuTte OTIUYUTENbHBIC YEPTHI MOJHOTO U HETIOJHOTO IpadoB.

10.HazoBuTe OTIUYUTENbHBIEC YEPTHI CBI3HOTO U HECBSI3HOTO TpadoB.

o

KounrtpoJubHas padora
Oo0s3aTeabHAA YACTD
Ilpu pewenuu 3aoanuii 1-4 3anuwiume nNPAGUIbHBIIL Omeem U3 Yemblpex

nPeoI0IHCEHHDIX.

1. (1 6anm) Kakas oneparust n3o0pakeHa Ha kpyrax Jiinepa?
[ &

A)£=AUB; B) £=AnB;B) &= 418, T) E=A-B.

2. (1 6amn) Kakoit rpad npeacrasien?

A) nonnsiii; b) Henonuelit; B) JIEPEBO; I') HyeBoOM.

3. (1 6amn) ITarepo pabounx BCTPETUIUCH IPU BBICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO
BCEr0 OBLIO CIEIaHO PYKOITOKATHIMA

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

4. (1 6amn) Onpenenure CTENEHb BEPIIUHBI B:
A

E 2

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

Ilpu évinonnenuu 3a0anuit 5-8 3anuwiume x00 peuwieHusn u NOAYUEeHHbLIL OMeEem.

5. (2 6amna) 1. Jlanbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumure 1 n300pasute rpaduuecku HOBoe MHOXKECTBO E: a) £=AUS ; 0)E=ANS.

6. (2 6amna) KonuHsl 1py3bsi 3aHUMAIOTCSI KAKUM-HUOY/Tb BUJIOM criopTa. 14 U3 HUX
yBiekaroTcst pyroonom, a 10 — GackerOonom. U TOIBKO ABOE YBIEKAIOTCS U TEM U
apyrum BugoMm crnopta. Ckonbko apy3eid y Tonu?»

7. (2 6anna) Ha pucyHke — cxema Jopor, CBSI3bIBAIOLIUMX ropojickue napku A, b, B,
I', [, E. TTo xaxxa0i1 1opore MOKHO JBUTaThCS TOJIBKO B OJTHOM HANpPaBJICHUH, YKA3aHHOM
cTpenkoil. CKOJNBKO CYIIECTBYET Pa3IMyHbIX yTEH U3 napka A B napk E?

30



S
N

B A
8. (2 6anmna) MoxHO M HApUCOBATh M300pAKEHHBIN Ha PUCYHKE Tpad HE OoTphIBas

KapaHJanI oT OyMaru ¥ mpoBOAs Kaxa0e peOpo pOBHO OJIWH pa3?

JIonoaHUTEeNbHASA YACTh

Ilpu evinonnenuu 3aoanua 9 3anumwume Xx00, 000CHOGAHUE peUleHUA U
nOYYeHHbLIL OMmEem.

9. (3 6anna) IlepByto UaM BTOPYIO KOHTPOJbHBIE PAOOTHI MO MAaTeMaTHKE YCIEITHO
Hanucaiu 33 CTyJEeHTa, NMEPBYIO WIH TPEThbiO — 31 CTyIEHT, BTOPYIO WU TPEThIO — 32
crtynenta. He meHee AByX KOHTPOJIbHBIX PaOOT BbImosHUIU 20 cTyneHToB. CKOJBKO
CTYJICHTOB YCTICIIIHO PEIIUIN TOIBKO OJHY KOHTPOJBHYIO paboTy?

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUA
OTBeT B b 10 r - 22 8 HET 18

3.11 dnemenmolt KOMOUHAMOPUKU, CHMAMUCIUKU U MEOPUU 8ePOAMHOCmell

Oopazosamenvhbie pe3yrvmamol, nodaexcauiue npogepke (I1emenmaol):
J1P6 7, AP6 8, JIP6 14.

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

IIK 3.1.
Teopernyeckue BONPOCHI:
1. [Iponomxure ompenenenue: «CiydaitHoe coObiTue — 3TO...». llpuBeaute
MIPUMED.
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2 [IpuBeaute npuMep 10CTOBEPHOTO COOBITHS.

3 [IpuBenute npuMep HEBO3MOXKHOTO COOBITHSL.

4 [Iponomxure onpeneneHue: «BeposSTHOCTH CIy4alHOTO COOBITHS — 3TO. .. )».

3. ChopmynupyiiTe mpaBUIIO HAXOXKIACHUS CIIOKEHUS BEPOSITHOCTEH.

6 ChopmynmupyiiTe mpaBUIO YMHOKEHHUS BEPOSTHOCTEH.

7 Kak naiiTu cpennee apupMeTuyecKoe YMCIOBOro psiaa?

8 Kak naiitn menuany 4ncioBoro psaaa?

9. Kak Brruncisiercst pazmMax 4yuciaoBoro psaa’?

10.  [ns yero Hy»HbI nuarpammsl, rpaduku? [lepedrciure BUIbI AUarpamm.

11. TIlpuBenure npuMepsl MPOSBICHUSA 3aKOHA OOJIBIIMX YHCEN B HPUPOAHBIX
ABJICHUSX.

12.  TlpuBenute mpuMepbl MPOSIBICHUS 3aKOHA OOJIBIINX YKCE B OOLIECTBEHHBIX
SABJICHUSIX.

13.  Yro m3yuaer craTucTuka?

14. Ilponomxure onpeneneHue: « CoyeTaHue — 3T0...».

15. TIlponmomxure onpenenenue: «Pa3melienue — 3To. .. ».

16. IIpomomxute onpenenenue: «llepecTaHOBKU — 3TO...».

17.  IlpuBenute mpuMeEpP MHOKECTBA U3 PEATBHON KU3HU.

18.  IIpuBenurte nmpumep ornepalny NEPECEUCHUsI MHOKECTB.

19. IlpuBenure nmpumep onepanuu oObEAUHEHUS MHOXKECTB.

20. IIpuBenuTte mpUMEp ONEPALMH PA3HOCTH MHOMXECTB.

21. Packpoiite moHATUS «Tpady, «IEPEBO», CITUKID).

KonTpoabHas pabora
Oo0s3aTeabHAA YACTD

Ilpu pewenuu 3a0anuii 1-4 3anumiume npasuIbHBIL OMEemM U3 Yemblpex
nPeo0IHCEHHDIX.

1. (1 6amn) KomOmHaTOopuka — 3TO pa3fesn MaTEeMaTHKH, OTBEYAMOIIMA Ha

BOTIPOCHI CKOJIBKUMU CITOCOOAMH MOHO BBIOPATh DJIEMEHTHI ...

A) 3aaHHOTO KOHEYHOro MHOXKecTBa; b) OeckoHeuHoro mHoxkecTBa; B) mroboro
MHOKeCTBa; ') uppannoHaIbHBIX YHCEIL.

2. (1 6amn) CoenuHeHHs] U3 N DJIEMEHTOB, OTJIMYAIONIUECS APYT OT Jpyra TOJbKO
MOPSAJIKOM PACIOJIOKEHHS B HUX DJIEMEHTOB, HA3bIBAIOTCS:

A) nepecranoBkamu; b) coueranmsimu; B) pazmenienusmu; ') komOnHAISIMY.

3. (1 6amn) Yucno Bcex BOZMOXKHBIX pa3MEIIeHUH BRIYUCIsETCA 10 hopMmyIie:

A) All=n(n-m); B) A'=n(n-1)..mn-m+1); B) Aﬁ:(ni!n)'; A =

n(n+m)

4. (1 6amn) I'pynmupoBka — 3710. ..

A) ymopsijoueHue eIUHUI] COBOKYIMHOCTH MO MpHU3HaKy; b) pa3OueHue emnuHwuIl
COBOKYMHOCTH Ha TPYyNNbl MO Mpu3HAKy; B) o0000menue enuHudHbix (axtoB; I)
00001IIeHre eTUHUYHBIX TTPU3HAKOB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwienus U NOJIYYEHHbLIL OMEem.
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5. (2 6amma) B cpenqnem u3 2000 cagoBBIX HACOCOB, MOCTYMHBIIMX B MPOAAXKY, 6
nojarekaroT. Haiigure BEpOSATHOCTh TOTO, YTO OJWH CIyYailHO BBHIOPAHHBIN JJI1 KOHTPOJIS
HAcOC HE MOATEKAeT?

6. (2 6amna) CpaBHUTH BCXOXKECTh CEMSH JIFOOBIX TPEX BHUIOB OJHOJICTHUX I[BETOB 32
nocieanue 3 roga. CoCTaBUTh AMarpaMmy 1Mo HalIeHHBIM TaHHBIM. ClenaTh BHIBOJIBI.

7. (2 6anna) [{BeToBOAY MPENTIOXKIIN YKPACUTh KIIyMOY IIBETaMU, UCTIONB3Ys 3 BUA.
CKOJIBKO pa3IUyHbIX BapUAHTOB €CTh y IIBETOBOA, €CJIM €CTh BHIOOP U3 5 BUJOB pa3HOU
paccansi?

8. (2 6anna) CKOTBKUMH CIOCOOaMU MOKHO TIOCAIUTh 4 KyCTapHHUKA B OJIUH PSif?

JonoJaHNTEeNbHAA YACTD

Ilpu evinonnenuu 3a0anusa 9 3anumume x00, 000CHOGAHUE peUieHUA U
ROYyYeHHbLIL OMmEem.

9. (3 6amna) YtoObl MOCTYNMUTh B MHCTUTYT Ha CIHENHUAIbHOCTH «Mactep camoBo-
MApKOBOTO U JIAHJIIA(PTHOTO CTPOUTEITHCTBA», AOMTYPUEHT MoJDKeH HaOpaTh Ha EI'D He
MeHee 70 OamioB MO KaXJAoMy W3 TPEX MPEIMETOB— MATEMaTHKa, PYCCKHU SI3bIK U
WHOCTPAHHBIN sI3bIK. UTOOBI MOCTYNUTH Ha CIEIMATBHOCTE «KoMMmepIiusy, Hy>KHO HaOpaTh
He MeHee 70 OayIoB MO KaKIOMY M3 TPEX MPEIMETOB — MaTeMaTHKa, PYCCKUU SI3BIK U
0OIIIECTBO3HAHME.

BeposiTHOCTB TOr0, YTO aOUTYpUEHT 3. MOTYYUT HE MeHee 70 OalJIoB MO MaTeMaTuKe,
paBHa 0,6, mo pycckomy s3blIky — 0,8, mo wmHOCTpaHHOMYy s3bIky — 0,7 u mo
ob6mecTtBo3Hanno — 0,5.

Haiinute BepoSITHOCTH TOr0, YTO 3. CMOXKET IMOCTYIHUTh XOTsI Obl Ha OJHY U3 JIBYX
YHIOMSIHYTBIX CIIEIIMAIbHOCTEH.

ITAJOHBbI 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 Ypaeénenua u nepasencmea

Oopaszoeamenvhule pe3ynvmamel, nod1eHcaujue nposepke (3a1emenmot):
JIP6 2, JIP6 3, JIPG 14.

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

Teopernyeckue BONPOCHI:

1. Uto Ha3pIBaeTCs ypaBHEHUEM?
2. UTo 3HAYUT PEUIUTh YpaBHEHHE?
3. Uto Takoe KOpEHb YpaBHEHUS?
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YTto Ha3bIBAETCS HEPABEHCTBOM?
UYTO 3HAYNT PEIINTHh HEPABEHCTBO?
B ueM 3akiroyaeTcss «METOJ UHTEPBAIOB) ?
UTo Ha3bIBAETCS PEIICHUE CUCTEMbBl YPABHEHUI?
UTO 3HAUUT PEIIUTh CUCTEMY YPaBHEHUI1?
0. [Ipu pelieHnn Kakux ypaBHEHUM U HEPABEHCTB, CIEIyET OOpAaTUTh BHUMAHUE
Ha 00J1aCTh AOMYCTUMBIX 3HAUECHUN?
10. Tlepeuucnure cnocoObl pelIeHNs YpaBHEHUH.
11. TIlepeuucnure cnocoObl pelIeHNs CUCTEM YPAaBHEHUH.

XNk

KonTposbHas pabora
Oo0s3aTeabHAA YACTD
Ilpu pewenuu 3a0anun 1-4 3anuwmiume npPagUILHBIIL Omeem U3 UYemovlpex

npedﬂoofcenubtx:

1. (1 6amn) Kakoe u3 uucen sBuseTcst KOpHeM ypaBHeHuUs logy(x+1) = 1
A)-1;b)2;B) 1;T) 0.
2. (1 6ann) Kakue u3 ypaBHEeHU UMEIOT 00JIe€ OJTHOTO KOPHS?
A) x2-6x+5=0; B) 3*'?=9; B) (x-4)(x+3)(x-8)=0; I") 2x-7=0.
3. (1 6aymm) OnpenenuTe BUL ypaBHSHHS v —32-x=12.
A) munetinoe; b) kBagpartHoe; B) uppanronansHoe; ') parmonaibHoe.

4. (1 6amwt) OnpeneuTe HAMMEHBIIEE LIET0E PelIeHHe HepaBeHcTBa 3% 2<1?
A)-3;b5)0;B)3;T') 4.

Ilpu évinonnenuu 3a0anuit 5-8 3anuwiume x00 peuwieHus u NOAYUEHHbLIL OMeEem.
5. (2 6anna) Haiigute KOpeHb ypaBHEHUS | x-3 | =2

x—y=28,
6. (2 6aia) Pemure cucTeMy ypaBHEHHI {2x "3 _16.
2x% — 5x
— <X

7. (2 6anna) Pemure HepaBenctso ¥ 3
8. (2 6anma) Pemmmre ypaBuenue (2X — 3)\/ 3x2 — 5x — 2=0

JIOMmOJHHUTEJIbHASA YACTh
Ilpu evinonnenuu 3aoanusa 9 3anuwiume Xxo00, 000CHOBaAHUE peWleHUA U

NOLYyUeHHbLIL OMEem.
i T
2sin?x —v/3cos (5 —x) = 0.

9. (3 6amra) Pemute ypaBHEeHHE . YKaXuTe KOPHHU

3
—ﬂ:;37r

3TOr0 ypaBHEHUs, IPUHAUIEKAIINE OTPE3KY l 2

TAJIOHBI OTBETOB:
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Howmep 1 2 3 4 5 6 7 8 9
3a1aHuA

Omer | B | A, | B | A [1;5](02) [(—e; 0JUR2; 3] -1; | 5, /% 57 5
B

4. ®oHJ OLIEHOYHBIX CPECTB JIsl pyOesKkHOro KOHTPoJsi (o utoram 3.1 — 3.4)

Oobpaszoeamenvhule peynomamel, nod1excauwjue nposepke (3a1emenmot):
JP6 1, JIP6 3, JIP6 4, 1PG 5, JIP6 6, JIPG 9, /IPG 11, JIP6 12, JIP6 14.

APy 1, 1Py 6, 1Py 7, 1Py 8, [IPy 9, /1Py 10, [IPy 11, 1Py 14, JIPy 15, JIPy 16, [IPy
17, IPy 18, 1Py 19.

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

IK 3.1.

Oo0s3aTeabHAA YACTH
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuibHLIIL OMEEem U3 Yemblpex

npPeodI0HCEHHDIX.
1. (1 6amn) Hausr 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(O0, 3.- 4).
2. (1 6amn) Ipsmeie AB u C/1 napannensHable. Kakoe pacnonokeHne UMEIOT IpsiMble
ACu Ba?
A) napannensnsie; b) nepnenaukynsapusie; B) ckpemuatores; [') nepecekaroTcs.

T V3

COS — =

6

3. (1 ©Oamn) Halingure KOpeHb YpaBHEHUS: 2 B orsere s3ammmmTe

HauOOJBIINN OTPULIATEIbHBIN KOPEHb.

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

4. (1 6amn) Ha pucynke mzobpaxken rpaduk mnpousBogHoit ¢ynkiuu y=f(x). [Ipu
KaKoM 3HA4eHUH X (DYHKIIHS MPUHUMAET CBOE HauOoJIblllee 3HaUeHre Ha oTpe3ke [-4; -2] ?

|1I

Sty = Fi(x)

=Y

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

Ilpu evinoanenuu 3a0anuii 5-8 3anuuiume x00 pewieHus U NOYYEHHbLIL OMEem.
5. (2 6anna) BepxHue KOHIIBI IBYX BEPTHUKAJIBHO CTOSILIHUX CTOJIOOB, y/IadEHHBIX Ha
paccrosinue 4 M, COeIMHEHBI TIepeksiaiuHon. Bricota onHoro cronba 10 M, a gpyroro 7 m.

Havinure nnvHy nepexiaanHsl.
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6. (2 6amna) Jlansl uersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 4(3,2,2) Hokaxure,
yTo oTpe3ku AB u C/] nepneH UKy aspHbI.

7. (2 6amma) Jlpuraach co cKOpocTblo U =3 M/c, TpakTOp TAIIUT CaHU C
cuioii F=40 xH, nanpaBieHHOW 1OA OCTPbIM YIJIOM (X K TOpPU30HTY. MONIHOCTS,
pasBuUBaeMasi TPAKTOPOM, BEIMUcseTcs no gpopmyne NV = F U cos &. Haiinute, npu kakom

kH-m
yrie (B rpagycax) 3Ta MOIHOCTH OyaeT paBHa 60 kBT (kBT—»9T0 € ).

8. (2 6anna) MarepuasnbHas TOYKa IBHKETCS IPAMOIMHENHO TI0 3aK0Hy X(t)=t>-13t+23
(roe x — paccTosiHue OT TOYKH OTCUETa B METpPAX, { — BPEMS B CEKYH/AaX, U3MEPEHHOE C
HayvaJia IBIKeHus ). B kakoit MOMEHT BpeMeHU (B CEKYHJ1ax) €€ CKOPOCTh Oblia paBHa 3 m/c?

ﬂOHOJIHI’ITeJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanusn 9 3anumiume Xx00, 000CHO8AHUE peUEeHUA U
HOJIYYEeHHbLIL Omeem.

9. (3 6anna) Pa3Outh BETHUK MPSAMOYTOILHON (hOpMBI (OTHOIIIEHHE CTOPOH 2:3) Ha
YacTW  pa3IMYHOM  IUIOMIaAM.  YK&KHUTE  pa3HbIM  [BETOM  TapajuielibHbIC,
NEepHeHIUKYJIIPHbIC, CKpPEIIMBAIOIIMECs OTpe3ku. Paccuutarh KOJIMYECTBO CaKEHIICB
IIBETOB I Kakjaoro cekropa. OQopMHUTh CcXeMy IBETHHKA (MOXKHO HCIIOJIb30BaTh
KoMmbioTep). Hammpumep,

TAJIOHBI OTBETOB:

Howep 1 2 3 4 5 6 7 8 9
3aJaHUusA
OT1BeT A I I b 5 - 60 & -
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5. ®oHJ O1IEHOYHBIX CPEICTB IJIsl MPOMEKYTOUHOH aTTecTANNU (IK3aMEH)

Ha BblnoHEHHE MUCHbMEHHON 3K3aMEHAIlMOHHOM paboThl MO MaTtemaTuke jaercs 4
acTpoHOMHYeCcKHX yaca (240 MUHYT).

DK3aMeHallMOHHAs paboTa COCTOUT UX 2-X YacTeil: 00s13aTeIbHON U JOTIOJTHUTEIbHOM.

OO0si3aTenpbHass 4acTh COJACPXKUT 3aJaHUST MUHUMAJIBHOTO O0s3aTEILHOIO YpPOBHS,
JIOTIOJTHUTENIbHAS YacTh — O0JIee CII0KHBIC 3a/1aHMUS.

[Ipu BbIMONHEHMM 3a7aHUN 00s3aTENbHOM YacTU TpeOyeTcs MNPEeNCTaBUTh XOJ
pElIeHNs U yKa3aTh MOJYYEHHBIN OTBET. 3a MPaBUJILHOE BHITIOJIHEHHE JIFOOOTO 3ajaHusl U3
00s3aTeIbHON YacT 00ydaromuiics noiyyaere ouH 0ast. [Ipu BRIMOTHEHUN 3a1aHUs U3
JIOTIOJTHUTENBPHOW YacTH HEOOXOJMMO TOAPOOHO OMHUCATh XOJ PEIICHUS W J1aTh OTBET.
[IpaBunIbHOE BBHITIOJTHEHHE 3aIaHUI JOTIOJHUTEIBHONW YacTH OIICHUBAeTCsA 3 OayuiaMu WK
1-2 GannmaMu 3a YaCTUYHOE PEIICHHUE.

Basibl, mostydeHHbIE 32 BCE BBINIOJIHEHHBIE 3aJIaHUs], CYMMUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU CUCHIEME

Ommemka Yucno bannoe,
Heo0xo00umoe 015 NOJYYeHUs OMMENKU
«3» (y008.) 6-9

10-14

«4» (xopouto) (He MeHee 00H020 3a0aHus
U3 OONOIHUMEILHOU Yacmu)

bonee 14
«5» (omauuno) (ne menee 08yx 3adanutl
U3 0ONOJHUMENbHOU YaACmiL)

Oopaszosamenvnbie pe3yiomamal, noodiexcauiue npogepke (31emMenmot):
JAP6 1, 1P6 2, /1P6 3, J1P6 4, ]1P6 5, /1P6 6, /1P6 7, /IP6 8, JIP6 9, JIPG 10, JIP6 11,

JAP6 12, 1PG 13, JIP6 14.

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

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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IK3amenayuonHble 3a0aHUA NO MAMEMAMUKe
Qo6s13aTeILHAA YACTD
IIpu BbInoJIHeHUM 3agannil 1-12 3anumuTe X0/ pelieHUs U MOJyYeHHBbI OTBeET.
1 (1 6ann) Beraucmure: 2sin(m/6)+2cos(m/3)

2. (I 6ann) Ha pucyHke KUPHBIMH
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COOTBETCTBYIOIIMK JI€Hb, B MIIUMeTpax. Jlis
HATJSIAHOCTH  JKUPHBIE TOYKM HA  PUCYHKE
coemuHeHbl JmHHEH. Ompenenure TO PHCYHKY, CKOJIBKO JHEW BhIMamaio Ooiee 2
MUJITUMETPOB OCAJKOB?

3. (I 6ann) Mobunbnbil Tenedon ctoun 16000 py6eit. Uepes HekoTOpoe BpeMs IIEHY Ha

3Ty Moaenb cHu3wiu 10 15200 py6iieit. Ha ckonbko MpoIieHTOB Oblila CHI)KEHA 1IeHa?

4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM u 4 ¢ BuiHen. FOmns
HayTaJ BEIOMpaAeT OJIUH MUPOKOK. HaliiuTe BeposITHOCTh TOTO, YTO OH OKAKETCS C
BUIILIHEN.
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5. (1 6ann) Haitnute 3HaueHue Beipakenus log,2 + log, 32
6. (1 6ann) Haitnute KopeHb ypaBHEHHUS 7-bx=T7.
7. (1 6ann) Pemmure HepaBeHCTBO 25 > 64. B OTBET 3anMIINTE HaUMEHBIIEE
MOJIOKUTEIIbHOE YHCIIO.
x+2 1
8. (I 6ann) Haiinure Kopenb ypaBHeHuss >~ 2 4
9. (1 6ann) Haitnute npousBoaHyto pyHKIUK B Touke X=0: y =%x4 - 6x7 +7x- 1
10. (1 6ann) LlBeTHUK, OPOPMIICHHBIN IO MHIUBHUIYATLHOMY 3aKa3y, UMeeT hopMy

nunuHapa. Beicota mBerHmka 35 cMm, auamerp ocHoBaHus 20 cMm. CKONBKO 3eMId
HEO0OXOMMO TPHUBECTH, YTOOBI IIBETHUK OBLI 3aIlOJIHEH IMOJHOCTHIO. B oTBeT 3amuiure
YHCJIIO, NeJICHHOE Ha .

11. (1 6ann) Haitnure momanas GUrypsl, n300paxeHHOU Ha PUCYHKE
\
\
/ \
4 \
12. (1 6ann) Teno amxeTcs 1o 3akoHy S(t)=3t*+5t (M) Haiimure ckopocTs Tena

yepes 1c mocne Hayana JBUKEHUS.
JIonoaHUuTEeNbHASA YACTh
Ilpu evinoanenuu 3ad0anuii 13-16 3anuwiume x00 pewienus u noJ1y4eHHvlIL OMEem
13. (3 6anna) BeluucnauTe miomaas 3€MJIM, OTBEJACHHOTO IMOJ KIyMOy, MEpUMETP
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KOTOPOI'0 OIPAaHUYMBAIOT JIMHUM y=X>-2X-2 U y=-X>+2. Bemonnure uyeprex. OTBET maiire
B KBQ/IpaTHBIX METpax.

14. (3 6anna) Pemure ypaBHeHue sin’x - 2sinx=0. B OTBeT 3anMIIMTE KOJIMYECTBO
pEeLIeHU, MPUHATIEKAIUX TPOMEXKYTKY [0; 47.]
15. (3 6anna) Haiinute 00beM MHOTOTpaHHHUKA, H300paKEHHOTO HAa PUCYHKE (BCe
JBYTPAHHBIC YTJIBI TIPSIMBIC).

! 1

16. (3 6anna) llepBrlit canoBoj BhicaxkuBaeT 126 cakeHIleB Ha 5 4acoB ObICTpEe, YeM
BTOpOi. CKOJIBKO CaXEHIIEB 3a YacC BBHICAXKUBAET MEPBBIN CaI0BOJ, €CIIM U3BECTHO, YTO OH
3a 9aCc MOKET BBICAJINTh Ha 5 CAXKEHIIEB OOJIBIIIE BTOPOTro?

JTaJIOHBI OTBETOB:
Homep |1 |2 (3| 4 [5]6 |7 | 8 |9] 10 [ 11|12 |13 |14 |15]16
3a/1aHus
OtBer 2 1315(025/6|-7| 1 {-10| 7 |3500 15|11 9 |5 | 6 |13
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