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1. PesyabTarbl 00y4yenus, perjamentuposanabie PI'OC COO ¢ yuerom PI'OC
CI1O

JucuunjinHapHble (HDeI[MeTHI)Ie) PE3VJAbTATHI OTPAMXKAIOT:

— Bnagenne MeronamMu J10Ka3aTeiabCTB, AITOPUTMAMH pPEIICHUs 3a7ad; YMEHUE
(bopMynIMpoBaTh OIpPENEICHUsS,, AKCUOMBI W TEOPEMBl, NPUMEHATh UX, IMPOBOJUTH
J0Ka3aTeJIbHbIE PACCYXACHUSI B X0JI€ PELICHU 3aa4;

— YMeHue onepupoBaTh NMOHATHSIMM: CTENEHb YHCIA, JOTapu(M dYuCia; yMEHUE
BBIIIOJIHATh BBIYMCIEHUE 3HAYEHUN M MpeoOpa3OBaHMs BBIPAKEHUN CO CTENEHSMH U
norapupmMamu, IpeoOpa3oBaHus TPOOHO-PANMOHATHLHBIX BEIPAKCHHIA,

— VYMeHue onepupoBaTh MNOHATHSMHU: PAlMOHAIBHBIE, HMpPpPALUOHAIBHBIE,
NoKa3aTelbHbIE, CTENEHHBbIE, JorapuMuyecKue, TPUTOHOMETPUUYECKUE YpPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

— VYMeHHe onepupoBaTh MOHATHAMHU: (QYHKIUS, HENpepbiBHAs (yHKIUS,
IIPOU3BOJIHAS, IEPBOOOPA3HAsL, ONPECIICHHBIM HHTETPall; yMEHHE HaXOJUTh IPOU3BOJIHbIE
AJIEMEHTapHbIX  (YHKLUWWA, HWCIOIb3ysl CIPABOYHbIE MaTepUalbl; HCCIEI0BaTh B
MPOCTEUINX cITydasiX (PYHKIMH HA MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbIINE U HANMEHBIIIHNE
3HAUYCHUS (PYHKUUN; CTPOUTH TpaUKd MHOTOWICHOB C HCIIOJIb30BAHMEM amrmapara
MaTE€MaTUYECKOr0 aHAJIN3a; IPUMEHATh IPOM3BOHYIO IIPU PEIICHUH 3a]a4 Ha JBUKCHUE;
pelaTh NpakTUKO-OPUEHTUPOBAHHBIE 33/]a4l Ha HAaMOOJIbIINE U HAUMEHBIIINE 3HAUEHUS, Ha
HAaXO0K/J€HUE IIyTH, CKOPOCTU U YCKOPEHUS;

— VYMeHue omnepupoBaTh MOHATUSMHU: palUMOHaidbHas (yHKUHUSA, MOKa3aTeabHas
¢byHkuus, creneHHas ¢QyHKUMs, Jorapudpmuueckas (yHKLIHS, TPUTOHOMETPUYECKUE
byHkuMH, OOpaTHbIe (DYHKIMU; YMEHUE CTPOUTh TpaPUKA H3YUYECHHBIX (YHKIIHA,
MCIIOJIb30BaTh rpaMKU MPHU N3YyYEHUHU MPOLECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 3a/1a4 U3
ApPYruX YYEOHBIX NPEIMETOB M 3aJad U3 peajbHOM >KU3HHU; BbIpaxaTh (opmynamu
3aBUCUMOCTH MEX]ly BEJIMYNHAMY;

— YMeHMe pemarh TEKCTOBBIE 33Ja4M Pa3HbIX THUIOB (B TOM YHWCJE HA MPOLEHTHI,
JOJIM U 4acTH, Ha JIBM)KEHUE, paboTy, CTOMMOCTbh TOBapOB M YCIYyT, HAJOTH, 3a/1a4dl U3
00JIaCTH yNPABJIECHHS JIMYHBIMU U CEeMEHMHBIMH (PMHAHCAMH); COCTABIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBbI 10 YCJIOBHIO 33Ja4d, UCCIEIOBATh MOIYYEHHOE
pElIeHre U OLEHUBATh MPABIONOI00HOCTh PE3YIbTATOB;

— VYMeHHe omnepupoBaTh TMOHATUSIMH: cpeAaHee apupMeThyecKoe, MeJuaHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAUCHUS, pa3Max, TUCIEPCHUs, CTaHIApTHOE OTKJIOHEHHE
qyucioBoro  Habopa;  yMeHHE  W3BJIEKaTb, HMHTEPIPETUPOBATH  HH(POPMAIHUIO,
NpE/ICTaBJICHHYI0 B TaOlMIIax, Ha JauMarpaMmax, rpadukax, OTpa)xarollyl0 CBOMCTBa
peanbHBIX MPOIECCOB U SIBICHUMN; MPEJCTaBIATh MH(GOPMAIMIO C MOMOIIbIO TAOIUI U
auarpaMM; HCCIEAoBaTh CTATHCTHUYECKHE JIaHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM
rpaguuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;



— YMeHHe omnepupoBaTh MOHATUSMU: CIy4YallHBIA OMBIT U CIIy4ailHOE COOBITHE,
BEPOSATHOCTh CIYyYailHOTO COOBITHS; YMEHUE BBIUUCIATh BEPOSTHOCTh C MCHOJIb30BAaHUEM
rpaUyecKux METOJO0B; IPUMEHATH (POPMYJIbl CIOKEHUS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpMysbl MPH PEUIEHMH 3a/ay; OLIEHWBAaTh BEPOSITHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMH BEIMYMHAMH; YMEHHE MPHUBOJIUTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOBIINX YUCEN B IPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

— YMeHHe OonepupoBaTh NOHATHAMH: TOYKA, NpsAMas, INIOCKOCTb, IPOCTPAHCTBO,
JIBYI'PAHHBIM YTOJI, CKPEIIMBAKOLIMECA NMPAMBIE, MAPAILIEIBHOCTD U MEPIIEHAUKYISIPHOCTD
IPSAMBIX U IIIOCKOCTEH, YIoJI MEXAY NPSMBIMU, YTOJ MEXKY MPAMOU U IIJIOCKOCTBIO, YIOJI
MEXY IUIOCKOCTSAMM, PaCCTOSHUE OT TOUKH 1O IUIOCKOCTH, PACCTOSTHUE MEXKAY NPAMBIMU,
PacCTOSHUE MEXAY IIJIOCKOCTAMH; YMEHHUE UCIIOIb30BaTh IIPU PELICHUH 3a1a4 U3y4YCHHBIE
(akTbl U TEOPEMbI TUIAHUMETPHUH; YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYKAaIOLIErO
MHpA;

— YMeHue onepupoBaTh NOHATUSMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuienenunesa, npusMa, mupaMua, purypa u NoBEpXHOCTh BpaIEHUS, HMJIMHAP, KOHYC,
map, cgepa, ceueHus: (GUIyphl BpallleHUs], MJIOCKOCTb, Kacarolascsl cgepbl, MUINHAPA,
KOHYcCa, IJIOIIa b IOBEPXHOCTH MUPAMHU/Ibl, TPU3MbI, KOHYCa, IUJIUH/PA, IJI01IaAb Chephl,
00BeM Ky0a, IpsIMOYTOJIBHOTO MapaljiesienuIea, TMpaMu/bl, IPU3Mbl, LWJIMHIPA, KOHYCA,
mapa; yMeHue M300pakaTb MHOTOIPAHHHUKU M MOBEPXHOCTH BpAIICHUS, UX CEYEHHS OT
PYKH, C IIOMOLIBIO YEpPTEKHBIX HHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; YMEHHME pACHO3HABaTh IIPaBUJIbHBIC
MHOTOTPaHHHKU;

— YMeHue onepupoBaTh MOHATHAMU: IBUKEHHE B IPOCTPAHCTBE, MOA00HBIEC (PUTYPHI
B IPOCTPAHCTBE; MCMOJIb30BaTh OTHOILICHUE IUIOLIAAEH MOBEpXHOCTEH MU 00BEMOB
MOJ00HBIX (DUTYp TIPH PEUICHUU 3a]1aY;

— YMeHue BBIUUCISTh TEOMETPUUECKUE BEIMUMHBI (JIMHA, YToJl, MIOIa b, 00beM,
MJI0ILAb TOBEPXHOCTH ), UCTIONB3YS U3YUEHHBIE (POPMYJIIBI U METOIbI;

— YMeHue OnepupoBaTh NOHATUAMH: MPAMOYIOJIbHAs CHCTEMA KOOpJAWHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHUE, YTOJ MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpPA HA YMCIJIO; HAXOAUTH C IOMOILBIO
M3YYEHHBIX (DOPMYJ KOOPAUHATHI CEPETUHBI OTPE3Ka, PACCTOSTHUE MEKTY JBYMs TOUKAMHU;

— VYMeHue BbIOMpATh MOAXOAAIIUN H3YYEHHBIH METOJI HJisl pelIeHHs 3ajau,
pacrno3HaBaThb MaTeMaTH4eckue (akThl W MaTeMaTHUYeCKHEe MOJEIM B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJIEHUSAX, B UCKYCCTBE; YMEHUE MPUBOJUTH MPUMEPhl MATEMATHUYECKUX
OTKPBITUM POCCUNCKON Y MUPOBOM MAaTeMaTUYECKOU HAYKH.

— YMeHHME ONepupoOBaTh NOHATUAMU: ONPENEIICHUE, AKCHOMA, TEOPEMA, CIEACTBUE,
CBOMCTBO, TpU3HAK, JIOKA3aTE€IbCTBO, PaBHOCWJIBHBIE (DOPMYIHPOBKU; YMEHHE
bopMynpoBaTh 00paTHOE U MPOTHUBOIOJIOKHOE YTBEP)KIIEHUE, MPUBOAUTH MPUMEPHI U

KOHTPIIPUMCPBHI, HCITIOJIB30BATh METO/I MaTEMaTUUIECKON HHIAYKIWH, IIPOBOJAHTH
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JI0Ka3aTeNbHbIE PACCYKICHUS IPU PEUICHUH 33]1a4, OLIEHUBATh JIOTUYECKYIO MTPABUIBHOCTh
pacCCyXICHUN;

— YMeHue onepupoBaTh MOHSATHUSIMU: MHOXECTBO, MOJMHOKECTBO, ONEPAIMU HAJl
MHO>KECTBAaMU; YMEHHE UCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jjisl OMUCaHUs
pEaJIbHBIX MPOLIECCOB U ABJICHUH, U MPU PEUICHUH 33/1a4, B TOM YHCIIE U3 APYTUX YIeOHBIX
MPEIMETOB,;

— YMeHue onepupoBaTh MOHIATHIMHU: Tpad, CBI3HBINA T'pad, nepeBo, MUKI, rpad Ha
MJIOCKOCTH; YMEHHE 337aBaTh U OMHUCHIBATH IPadbl pa3TUUYHBIMHU CIIOCOOAMM; UCTIOTIB30BATh
rpadsl P peLICHUH 3a]1ay;

— YMeHue cBOOOJHO ONMEpPUpPOBATH MOHSATUSMU: COUYETaHHE, MEPECTAHOBKA, YUCIIO
COUYETaHUM, YHUCIIO TIepecTaHOBOK; OMHOM HbroTOHA; yMeHHE MPUMEHSATH KOMOMHATOPHBIE
(bakThl U pacCyXACHUs I PEIICHUS 3a7ad;

— YMeHHe onepupoBaTh MOHATUSAMU: HATypaIbHOE YHCIIO, 1IE€J0€ YHCIIO, OCTATOK 110
MOJIYJIIO, PAIIMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO, MHOKECTBAa HATypaJbHBIX,
[ENbIX, PaIlMOHANbHBIX, JICHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh MPU3HAKU
JENUMOCTH, HaWUMEHBIIUNA OOIIMIA JIeTUTENIb U HauMEHbIllee 00Ilee KpaTHOE, alrOpUTM
EBxinna mpu peieHun 3ajiay; 3HAKOMCTBO C Pa3IMYHBIMH TO3UIIMOHHBIMU CHCTEMaMU
CUHCJICHHUS;

— YMeHue cBOOOJHO ONEPUPOBATH MOHATHAMH: CTENEHb C ILEJBIM MOKa3aTelleM,
KOpPEHb HATypaJbHOW CTENEHH, CTENEeHb C paIMOHAJIbHBIM IIOKa3aTelieM, CTENeHb C
JEeUCTBUTEIBHBIM (BEIIECTBCHHBIM) TOKa3aTeseM, JiorapudM ducia, CUHYC, KOCUHYC U
TaHTEHC MTPOU3BOJIBHOTO YUCIIA;

— YMeHue onepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE MTPeoOpa3oBaHuE,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMAa YPAaBHEHHI M HEPABEHCTB, PABHOCUIILHOCTH YPaBHEHUH,
HEPaBEHCTB W CHUCTEM, pallMOHAIbHbIC, MUPPAIMOHAIIbHBIE, MOKa3aTelbHbIC, CTETICHHBIE,
norapuMUIECcKre, TPUTOHOMETPUUECKHE YpaBHEHUS, HEPABEHCTBA M CHUCTEMbI; YMECHHE
peliath ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO PA3IMYHBIX MPUEMOB; PeIlIaTh
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C TApaMETPOM; IPUMEHSATh YPAaBHCHH S, HCPABCHCTBA,
UX CHCTEMBI JUIsI pEIICHUs MaTEMaTHUECKHX 3aj1ad U 3a7a4 U3 Pa3IUIHbIX 00JacTei HayKu
Y PEAIbHOM KU3HU;

— VYMeHue cBOOOAHO OMNEPUPOBATh MOHATHIMHU: Tpaduk QyHKIUU, oOpaTHas
byHKIMS, KOMTO3us GyHKINN, THHEWHAs QyHKINS, KBaipaTHIHas QYHKIIHS, CTENIEHHAs
GyHKIMS € IEIbIM  TOKa3aTelieM, TPUTOHOMETpUYeckue (YyHKIUU, OOpaTHBIC
TPUTOHOMETPHUCCKUE (PYHKITUH, TTOKa3aTelIbHAs W JIorapudmudeckas (yHKIIUU; YMCHHC
CTpOUTH rpaduKu QYHKIIHMI, BHITOIHIATH IpeoOpa3zoBaHus rpapukoB HyHKIINIA;

YMEHHE UCTIONB30BaTh rpaduku GyHKIUHN 151 N3YISHUS TIPOIIECCOB M 3aBUCUMOCTEH
MpU PEIICHUH 3a/1ad U3 JPYTruX y4eOHBIX MPEAMETOB U U3 PEATbHOU KU3HU; BHIPAXKATh
(dhopmysamMu 3aBUCUMOCTH MEK/y BEIIMYNHAMU;



yMEHHE CBOOOJHO ONEPUPOBATh MOHITUSAMH: YETHOCTh (DYHKLUH, MEPHUOJUIHOCTD
(GyHKIUM, OTPAaHUYEHHOCTh (DYHKLHH, MOHOTOHHOCTb (YHKIMH, SKCTpEMYM (QYHKIUH,
HauOoJblllee U HaUMEHbIlIeEe 3HAUCHHUS (YHKIUM Ha MPOMEXKYTKE; YMEHHUE IMPOBOJIUTH
UcclieloBaHue (QyHKIUY;

YMEHHE HCIOb30BaTh CBOWCTBA U rpaduku (YHKIUN AN pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a]1a4 C IapaMeTPaMHK; U300pakaTh HA KOOPAUHATHOM TIIOCKOCTHA MHOYKECTBA
pEILICHUN YpaBHEHU, HEPABEHCTB U UX CUCTEM;

— VYMeHue CcBOOOJHO  ONEPHPOBATH  MOHATUSAMHU:  MOCIEAOBATEIBHOCTD,
apumeTryeckas IMporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEUHO YObIBaroIiast
reOMETPUYECKas MPOTPEecCrs; YMEHHE 3aJaBaTh IIOCIECIOBATEIBHOCTH, B TOM YHCIE C
IIOMOIIbIO PEKYPPEHTHBIX POPMYII;

— VYMeHue omnepupoBaTh MOHATUSMU: HENPEPBIBHOCTh (PYHKIMU, ACHUMITOTHI
rpaguka (QyHKUMU, TEepBas W BTOpas MNPOU3BOJAHAA (YHKUHUU, TEOMETPHUUECKUH U
(u3MYEeCKUl CMBICI NMPOU3BOAHON, NMEPBOOOpa3HasA, ONPENEICHHBIA HWHTETpall; YMEHUE
HaxoOJIUTh ACUMMTOTHI rpaduka (PYHKIUU; YMEHHE BBIYUCISTH MPOU3BOJHBIE CYMMBI,
IIPOU3BENICHNUS, YACTHOTO U KOMITO3ULIMU (PYHKIIMM, HAXOJUTh YPABHEHHE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHE UCTOIb30BaTh IPOU3BOIHYIO I UCCIIEAOBaHUS QYHKIU, 111 HAXOKICHUS
HaWJIy4yllero peleHuss B NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX H
(¢u3nUecKux 3ajadax, Ui ONPEAENICHHs] CKOPOCTH M YCKOPEHHS; HaXOAUTh IUIOUIA[H U
o0beMbl (QUryp C TOMONIBIO MHTErpana; MNPUBOAUTH MPUMEPHl MATEMATUUYECKOTO
MOJEJIUPOBAHUS C TOMOLIBIO TU(DPEepeHIINATBHBIX YPaBHEHU;

— VYMeHHE OnepupoBaTh MOHATHAMH: KOMILIEKCHOE YHUCIO, CONPSIKEHHBIE
KOMIUIEKCHBIE 4YHCJIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcla, ¢opma 3amucH
KOMIUIEKCHBIX 4ncel (reoMeTpuuecKas, TPUrOHOMETpUYecKas U ajredpandeckas); yMeTb
NPOU3BOJAUTH apUPMEeTHUECKUe JEHCTBUS € KOMIUICKCHBIMM YHCIaMH; HPHUBOJIUTH
MPUMEPBI UCMOJIB30BAHUSI KOMILIEKCHBIX YHCEIT;

— YMeHue cBOOOIHO ONEpUpPOBATH MOHATUSIMU: CpEeIHEE apU(PMETUIYECKOE, METUAHA,
HanOoJIbIIEE U HAUMEHBIIEE 3HAYEHUS, pa3Max, TUCIEPCHsl, CTAHIAPTHOE OTKJIOHEHHUE IS
ONMCAaHMS YHCIOBBIX JAHHBIX; YMEHHE UCCIEA0BATh CTATUCTUYECKHUE JAHHBIE, B TOM YHCIIE
C IPUMEHEHUEM IrpapuuecKux METOIOB U AJIEKTPOHHBIX CPEACTB; IpaUueCcKH UCCIEI0BATh
COBMECTHbIE HAOIIOACHHS C TOMOIIBIO AMarpaMM PacCEUBAaHUsI U JJMHEHMHON perpeccuu;

— VYMeHHe HaxoAWTh BEPOSITHOCTH COOBITUH C HCIIOJIB30BAHUEM TpapUUeCKUX
METO/IOB;, NPUMEHSTh [JIsl pelieHus 3anad  (HopMyJbl CJIOXKEHHUS W YMHOXKEHHUS
BEpPOSITHOCTEH, (OpMyIly TMOJHOW BEPOSATHOCTH, (opMmyny bepHymin, koMOMHATOpHBIE
(bakTbl U GOPMYIIBI; OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHI; YMEHHE ONEpUpPOBATH
MOHATUSIMU: CIydallHas BEJIMYMHA, PACIpPEICIICHHE BEPOSATHOCTEN, MaTeMaTH4ECKOe
OKUJaHWEe, AMCIEPCUS U CTaHAAPTHOE OTKIOHEHHME CIIy4alHOW BEJIUYUHBI, (YHKIUH

pacnpcaciacHusds W IIJIOTHOCTH  PABHOMCPHOI'O, IIOKA3aTCIIbHOIO MW  HOPMAJIBHOI'O
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pacrpeneneHuii; yMEHUE HWCIOJIb30BAaTh CBOMCTBA W3YYEHHBIX pPaCIpPENCIeHUN Ui
pEILIEeHNUs 3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YHCEI, METO/Ibl BEIOOPOYHBIX
UCCIIEIOBAaHUN; YMEHUE MPUBOIUTH NMPHUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

— VYMeHue CBOOOJHO OINEPUPOBATH MOHATHUSAMHU: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUWA YTOJ, ABYI'PAHHBIM YIOJI, TPEXTPAHHBIA YIOJI,
MEpPECEKAIOIINECS, MNapaJUIeNIbHbIE W CKPEIIMBAIOIIMECS MpsIMbIE, MNapajuIeIbHOCTh U
MEPHEHANKYJIAPHOCTD MPSAMBIX U INIOCKOCTEM, YroJ MEXAY IPSIMbIMH, YTOJI MEXIY MPAMON
U TUIOCKOCTBIO, YTOJ MEXKIYy IUIOCKOCTSIMHU; YMEHHUE MCIOJb30BaTh IIPU PELICHUU 3a]a4
U3y4eHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB B
OKPYXXAloIllEM MHpE; YMEHHE OIEpUPOBATH IOHATUSAMU: MHOIOTPaHHHUK, CEYEHUE
MHOT'OIPAHHMKA, PABWIbHBIA MHOTOIPaHHHUK, IPU3Ma, MUPaMU/a, PUrypa v moBepXHOCThb
BpalleHusl, UWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTU, CEUEHUSI KOHycCa U
UUJIMHAPA, TapaJlJIebHbIE OCH WJIM OCHOBAHMIO, CEUEHUE 1Iapa, MIOCKOCTh, Kacarolasics
cheppl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEYEHHWE MHOIOTpaHHUKA, H300pa)kaTh
MHOTOTPaHHUKH, (PUTYPBI U IOBEPXHOCTH BPAIICHUS, UX CEYEHHMSI, B TOM YHCIIE C TOMOIIbIO
AJIEKTPOHHBIX ~ CPEJACTB; YMEHHE MPUMEHSATh CBOWCTBA TE€OMETPUYECKUX (uryp,
CaMOCTOSITENIBHO (DOPMYJIUPOBATh ONPECIICHUS U3yYaeMbIX (UTyp, BBIABUTATh THIIOTE3bI
O CBOWCTBAaxX W MPHU3HAKaX M€OMETPUUYECKHUX (PpUryp, 0OOCHOBBIBATH WM ONPOBEPraTh UX;
YMEHUE MPOBOJUTH KIAaCCU(UKALUUI0O (PUTYp NO pPAa3IMYHBIM [PU3HAKAM, BBIIOJHSITH
HE00XOAMMbIE JOTIOJTHUTENbHBIE TOCTPOEHUS;

— YMmenue cBoOOJHO ONepupoBaTh MOHATUIAMMU: IUIOMIA/b (PUTYpBI, 00beM (PUTYpHI,
BEJIMYMHA yIJja, PAacCTOSHUE OT TOYKH JO IIOCKOCTH, PAacCTOSHUE MEXKIY NPSAMBIMH,
paccTosiHuEe MEXAY IUIOCKOCTSIMM, TUIOIIAAb c(ephl, MIOMaab MOBEPXHOCTH MUPAMUJIBL,
IPU3MBIL, KOHYCa, HWIMHIPA, 00BEM KyOa, IpSMOYToJIbHOTO Mapajuiesienuneaa, MupaMubl,
NPU3MBL, WIMHAPA, KOHYCa, 1l1apa; YMEHUE HaXOAWThb OTHOIIEHHE OOBEMOB MOAOOHBIX
uryp;

— YMeHue cBOOOTHO ONEepUpOBaTh NOHITHIMU: JBUKEHUE, TApAJIICNIbHBINA TEPEHOC,
CUMMETpHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOA0OUS,
o100HbBIe (PUTYPBHI; YMEHUE PACIIO3HABATH PABHBIC U MOJAO00HBIE (PUTYPHI, B TOM UUCIE B
MIPUPOAE, UCKYCCTBE, apXUTEKTYpPE; YMEHHUE HMCIOJIb30BATh T€OMETPUUYECKUE OTHOIICHMS,
HAXOJUTh T€OMETPUYECKUE BETMUMHBI (JITTMHA, YTOJ1, TUIOIIa b, 00beM) PU PEIICHUH 3a/1a4
U3 IPYTUX YY4EOHBIX MPEIMETOB U U3 PEATbHON KU3HH,

— YMeHue cBOOOHO OTepUpPOBATh MOHATUSAMHU: IPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
BEKTOp, KOOpPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPAa, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpa Ha YHMCJIO, PA3JI0OKEHUE BEKTOpa MO 0a3uCy, CKAIIPHOE POU3BEIACHUE, BEKTOPHOE
IIPOU3BEIEHUE, YIroJd MEXIy BEKTOpaMH; YMEHHE MCIOJb30BaTh BEKTOPHBIA U
KOOPJMHATHBIN METOJ AJIsl PELICHUS TE€OMETPUUYECKUX 3aJad U 3aJad JPYruxX yueOHBIX



IIPEJAMETOB; ONEPUPOBATh MOHATUAMHU: MaTpuna 2x2 u 3x3, ONpeAenuTeab MaTpHULbL,
Ir€OMETPUYECKUNA CMBICIT OIIPENEIIUTENS;

— YMeHHEe MOJENUpOBaTh peajbHble CUTYallUH HA SI3bIKE MATEMATHKHU; COCTAaBJIAThH
BBIPAJKCHHUSI, YPABHECHHUsI, HEPABEHCTBA U MX CHCTEMBI I10 YCJIOBMIO 3aJa4d, MCCIEA0BAThH
MOCTPOCHHBIE MOJIETH C UCIOJb30BAaHUEM ammapaTra aiaredOpbl, WHTEPIPETHPOBAThH
MOJIYYEHHBIA pE3yJIbTaT; CTPOUTh MATEMATHUYECKUE MOJENIH C MOMOIIBI T€OMETPHYECKHUX
MOHSATUM W BEJHMYMH, PEIIaTh CBA3AHHBIE C HUMH MPAKTUYECKUE 3alayd; COCTaBISATH
BEPOSITHOCTHYIO MOJIeJIb W HMHTEPHPETUPOBATh MOJYYEHHBIA pe3yibTaT; pElIaTh
IOPUKJIAJHbIE 33/1a4d CPEICTBAMM MATEMaTHYECKOTO aHalIM3a, B TOM YHCIIE COLUAIBHO-
HKOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

— VYMeHue BbIOMpaATh NOAXOIALIMM METON JUIsl PELIeHUs 3aJadyd; IOHWMaHUe
3HAYUMOCTU MAaTEMATHKHU B U3YYEHUH IPUPOIHBIX U OOIIECTBEHHBIX IMPOIIECCOB U SBJICHU;
YMEHHUE PACHO3HABATh MPOSBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHUE ITPUBOIUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM MAaTEeMaTUYECKOW HAYKH.

OK 01. Beibupath crnocoObl pemieHust 3aaad NpoecCUOHAIbHOU JEATENbHOCTH
MIPUMEHUTENBHO K Pa3JIUYHBIM KOHTEKCTaM

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, AHAJIN3A U MHTEPIPETALMH
uHpopmanuu, ©  UHPOPMALMOHHBIE  TEXHOJOTMM IS  BBIIOJHEHHS  3ajJad
poheCCUOHATIBHON JIEITEIIbHOCTH

OK 03. IlnanupoBaTh M peagu30BbIBATH COOCTBEHHOE MPOPECCUOHANBHOE H
JUYHOCTHOE pPa3BUTHE, MNPEANPUHUMATENBCKYIO JEATEIbHOCTh B MNPO(hecCHOHATBHOM
cdepe, UCIOJIb30BATh 3HAHUS MO (PUHAHCOBOM TPAaMOTHOCTH B PA3JIMYHBIX KMU3HEHHBIX
CUTYyalUsIX

OK 04. DddhexTuBHO B3aUMOJICHCTBOBATh U pa0OTaTh B KOJJICKTUBE U KOMaH/Ie

OK 05. OcymectBisiTh yCTHYHO M NUCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJIapCTBEHHOM si3bike Poccuiickoit deepaiiuu ¢ y4eToM 0COOEHHOCTEH COIMaIbHOTO U
KYyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATE TpakIaHCKO-NMATPUOTHUECKYIO IO3ULHUIO, JEMOHCTPUPOBATh
OCO3HAaHHOE TIOBEJICHNE HAa OCHOBE TPAJUIIMOHHBIX 00IEYEIOBEYECKIX LICHHOCTEH, B TOM
YUCJIe C Y4€TOM TapMOHM3AlMM MEXHAIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTaHJIAPThl AHTUKOPPYIIIMOHHOTO TTOBEICHHUS

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIECH CPENbl, PECypCcOCOEPEKEHHUIO,
MPUMEHATh 3HaHUS 00 M3MEHEHMM KJMMaTa, NPUHLMIBL OepeXIMBOrO MPOU3BOJICTBA,
3¢ (PeKTUBHO AEMCTBOBATh B UpE3BhIUAMHBIX CUTYAIUAX

[IK 1.3 IIpousBoauTh U3MEpPEHUs MapaMETpPoOB NPUOOPOB U  YCTPOUCTB
CUTHAJIU3AIUH, [ICHTPATU3AINHA U OJIOKUPOBKHU

[TK 3.2 OcymiecTBasiTh peryaupoBKy U MPOBEPKY pabOThI yCTPONCTB M TPHOOPOB
CUTHAJIU3AIUH, [ICHTPATU3AINHA U OJIOKUPOBKHU



2. ®OoH/ OLIEHOYHBIX CPEACTB IJIs1 BXOJHOI0 KOHTPOJIA

BxoaHOM KOHTPOJIB COCTOUT U3 3aJaHUI, YACTUYIHO B3STHIX U3 OTKPHITOTO Oanka OI'D
n BIIP mo maremaruke. Ha BbIlIONHEHME 3aJaHMl BXOJHOTO KOHTPOJIA pgaercs |
aKajieMu4eckuii yac (45 MUHYT).

Bxo0/1HO# KOHTPOJIb COCTOUT U3 2-X YacTei: 00s3aTebHON U JOMOIHUTEIBHOI.

OOs3atenbHas 9acTh COACPKUT 3aJaHUS MHHHUMAIBHOTO 00s3aTE€ILHOTO YPOBHS,
JIOITOJIHUTEJIbHAS YacTh — OoJIee CIIOJKHBIC 3aJaHus.

[Ipy BhIMOJHEHWM 3aJaHUl TpeOyeTcs MPEACTaBUTh XOJ PEIICHUS U YKa3aTh
noJydeHHbIH OTBeT. [IpaBWiIbHO BBIMOJHEHHOE 3aJaHue U3 00s3aTeIbHON YacTH
OIICHUBACTCS B OJUH OaJlI; MPaBUILHOE BBHITIOJHEHUE 3aJaHUN JIOMOJTHUTEILHON YacTH
orieHuBaeTcs 3 OamnaMu wiM 1-2 6aiaMu 3a YaCTUYHOE PEIICHHE.

banel, mosmyyeHHbIE 3a BCE BBITIOJIHEHHBIC 3a/IaHUS, CYMMHUPYIOTCS.

IlIkana nepesooda 6ann06 6 ommemku no NAMUOAITLHOU CUCHIEME

Ommemka Yucno o6annos,
Heo0xo0umoe 01 noay4YeHus OmmMemKu
«3» (y008.) 7-9
«4» (xopouwo) 10-12
«5» (omauuro) 13-15

Oopaszoeamenvhule pe3ynomamal, noodaexcauiue nposepke (j1emenmot):

JIP6 1, JIP6 S, JIP6 6, JIP6 9, JTP6 12, JIP6 14.
HPy 1, 1Py 5, 1Py 7, APy 8, [IPy 18, [IPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06, ITK 1.3, TTK 3.2

3aoanusn 6x00H020 KOHMPOJiA

Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHblL OmMeem U3 uemwvlpex
npeo10HCeHHbIX.
1. (1 6amn) Packpoiite (GopMyITy COKPAIEHHOTO yMHOKEHUS a’-b?:
A) a’-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b%; I') (a-b)(a-b)

2. (1 6ann) [1nomaas TpeyrojbHUKA BRIUUCISETCS MO (POpMYIIE:

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

3. (1 6amn) Kakoe U3 ceaylolyX Ynucel 3aKI0ueHo Mexry unciaamu 17 u 8 '

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



4. (1 6ann) Jansl rpaduku Gynkuuii. Kakas popmyrna coorBeTcTByeT rpaduky 3):

1) - 2) | 3)

—"ﬂ‘ o
=Yy

o] 1\ ol 1

=Y

1 9

—x-6 _ 2 -z
A)y 2 gy =X _8x+1l;B)y X; ) y=x+5.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumiume x00 pewieHus U NOJIYYEHHbLI Omeem.
I 11

5.(2 6amwra) Berunciure 2 9

6. (2 6amna) Pemnre ypaBuenue x>-7x+10=0. Ecau ypaBHeHue umeeT Gojiee 0IHOTO
KOpHSI, B OTBET 3aMUIINTE MEHBIINI U3 KOPHEH.

7. (2 6amna) [lnomanas 3eMenb KPeCThIHCKOTO XO3sICTBA, OTBEICHHAS MO TTOCAJIKY
KYCTapHUKOB U IIBETHUKOB, COCTABIISIeT 24 ra U pacripejielieHa MKy HUMHU B OTHOIICHHUH
5:3. CKOJBKO reKTapoB 3aHUMAIOT LIBETHUKH ?

8. (2 6ainma) Beicota BH napamnenorpamma ABCD genut ero cropony AD Ha oTpe3ku
AH=2 u HD=32. JIunaronans napamienorpamma BD pana 40. Haiigute mniomanb
napajuiesorpamma.

oo IHUTEIbLHAS YaCTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
HOLYYeHHbLIL OMEem.
9. (3 6ama) Pp10010B MPOILUIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYEHUIO PEKH, 3aTeM OPOCHII SIKOPh, 2 Yaca JIOBUJI PhIOY U BEpHYJICS 00paTHO uepe3 5
4acoB OT Hauaja myTemiecTBusi. Ha kakoe paccTosiHME OT MPUCTAHU OH OTIUIBLI, €CIIU
CKOPOCTb TEUEHUS PEKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTH JIOAKU 6 Km/a?

ITAJOHbI OTBETOB:

Homep |, 2 3 4 5 6 7 8 9
3aIaHusA
OTtBeT b b B A 2.7 2 9 816 8
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3. ®oHJ OLEHOYHBIX CPEACTB IS TEKYLIero KOHTPOJIs

Tekymuii KOHTPOJIb TPOBOASTCSA BO BPEMs ayAUTOPHBIX 3aHATHI 10 MAaTEMATUKE B
COOTBETCTBUM C YYEOHBIM IJIaHOM U paboueid mporpammbl O]l «MaTtemaTuka» 1Mo BceM
paszenaM nporpaMmbl. TeKyIIUKA KOHTPOJIb COCTOMT U3 JIByX YacTE€H: TEOPETHUYECKOU U
npaktryeckoi. [Ipu a3Tom oOydaromyecs Noay4daroT IBE OTMETKH.

Teopetnueckas dYactb MNPOXOIUT B (¢GopMe YCTHBIX OTBETOB: oOOydaromuecs
BBITATUBAIOT ISITh KapTOYEK C BOIPOCAMHU, JAIOT MOJHBIM OTBET (CO CIIMCKOM BOIIPOCOB
oOyyaroIuecs: 3HaKOMSTCSI B Hauaje U3yueHusl paszzena).

IlIkana nepeeoda 6an106 6 OMmMemMKU NO NAMUOANTLHOU CUCHIEME

Ommemka Konuuecmeo eepnvix omeemoe na meopemuueckue 60npocyl
«3» (y008.) 3

«4» (xopouwo) 4

«3» (omauuno) 5

3afgaHus TPaKTUUECKOM YacT (KOHTPOJIbHBIE Pa00Thl) HACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP no matemaruke.

Ha BrinonHeHne KOHTPOJIBHOM pabOThl MO MaTeMaTHKE JaeTcs | akaJieMUuecKuil yac
(45 munyT).

KontponbHast paboTa coctouT ux 2-X yacteid. B mepBoil wactu mpeniaraercs
BBITIOJIHUTH 4 3a/JaHusl - BbIOpaTh MPaBUJIBHBIM OTBET M3 YEThIpEX MPEJIOKEeHHBIX. Bo
BTOPOM YaCTH MPEAJIaracTcs BBHIOJHUTH 6 3aaHUi - 0QOPMUTH XOJ PEIICHUS U 3alicaTh
MOJTyYEHHBIA OTBET.

3a npaBWIHLHOE BBIMOJIHEHUE JT000T0 3a/IaHKs IEPBOM YaCTH OOyYaIOIIUIACS MOTydaeT
onuH Oamna. IIpaBuibHOE BBHINOJHEHUE 3aJaHUM BTOPOM YAaCTH OLEHUBAETCS 2 OajamMu
unu 1 Ganmom 3a 4acTUYHOE PElIeHUE.

Banbl, mosiydeHHbIE 32 BCE BBITIOJIHEHHBIE 3a]JaHUS, CYMMUPYIOTCHI.

IlIkana nepeeooda 6annoe 6 ommemku no NAMUOATLTbLHOU CUCHIEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 011 noJy4eHUus OmmMemKu
«3» (y008.) 8-10
«4» (xopouwto) 11-13
«5» (omauuro) 14-16

11



3.1 Ilpampvle u naockocmu ¢ npocmpancmee

Oopaszoseamenvhbie pe3yromamal, noodexcaujue npogepke (31emMenmot):

JAP6 1, AP6 9, IP6 11, /1P6 12, JIP6 14.
APy 1, APy 14, Py 15, 1Py 16, APy 18, APy 19.
OK 01, OK 02, OK 03, OK 05, OK 07. IIK 1.3, TIK 3.2

IIK 3.1
Teoperuyeckne BONPOCHI:

1 Cdopmynupyiite Teopemy [ludaropa.

2. [lepeuncnure OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE.

3 [lepeuncnure cnocoObl 3aJJaHUS TNIOCKOCTH.

4. [Iponomwxure Teopemy: «Ecim ogHa H3 JABYyX MNapaJuICIbHBIX IPSAMBIX
NEPIEHANKYJIAPHA IIIIOCKOCTH, TO...».

5. [Iponomxure Teopemy: «Ecnu Be mapasiesbHbIE MIJIOCKOCTH IEPECEKArTCs
TPETBEU, TO...».

6. Cdopmynupyiite onpeneneHyue AByrpaHoro yria.

7. ChopmynupyiiTe onpenesieHre TPeXrpaHoro yria.

8. PackpoliTe MOHATHE «YTOJ MEXAY IPSIMBIMUY.

9. IlepeuncinTe B3aMMHOE PACIIONIOKEHUE ABYX IIPSIMBIX B IPOCTPAHCTBE

10.  Kakue npsimble Ha3bIBAIOTCSA MMAPAIJIETBHBIMU B IPOCTPAHCTBE?
11. Kakune npsimble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsimble Ha3bIBAIOTCA MEPICHANKYISIPHBIMU B IPOCTPAHCTBE?

13.  Ilepeuncaute B3aMMHOE PACIIOIOKEHUE IPSMOM U INIOCKOCTH B IPOCTPAHCTBE.

14.  PackpoiTe NOHATHE «YTOa MEXKIY NMPSIMOU U TUIOCKOCTBION.

15. PackpoiiTe noHATHE «apAIEIbHOCTD MPSMOU U MIIOCKOCTH.

16.  PackpoiiTe noHsATHE «IEPIEHIUKYIIPHOCTD MPSIMOUN U TIIOCKOCTH.

17.  Ilepeuncnure B3aMMHOE PACIIOJNIOKEHHE IBYX IJIOCKOCTEW B IPOCTPAHCTBE.

18.  PackpoiiTe NOHATHE «yTOJ MEXAY MIOCKOCTSIMI.

19.  PackpoiiTe NOHATHE «APAUIEIbHOCTD TIOCKOCTEN.

20. PackpoiiTe NOHATHE «IIEPIEHAUKYIISIPHOCTD IIOCKOCTEW.

21. Kak HaillTH pacCTOSITHUE OT TOUKH A0 MPSAMO?

22. Kak HailTu pacCTOSIHUE MEXKIY NPSIMbIMU?

23.  Kak HalTH pacCTOSHHUE MEXKAY ITOCKOCTIMU?

24. Ilpomomxute onpeaenenue: «llepneHauKyasip — 3TO...».

25. Ilponmomxure onpenenenue: «HakionHas — 3T10...».

26. IIpopomxute onpexaenenue: «IIpoekunst HAKITIOHHON — 3TO...».

27. Ilepeuucnure CBOKWCTBA MapaICIbHOTO MPOESKTUPOBAHUS.

28. IlpuBenurte mpuMepbl CHMMETPHUI Ha MIIOCKOCTU B IPUPOE, UCKYCCTBE,
apXUTEKTYpE.
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29. IlpuBenure mpuMepbl CHMMETPHUI B IPOCTPAHCTBE B MPUPOJE, UCKYCCTBE,
aApXUTEKTYpE.
30.B ueM oTiiMuMEe MOHATHE «IBUXKEHUE» OT MOHSATHUSL «IIOBOPOT»?

KonrpoanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anun 1-4 3anumwiume NPAGUIbHLLIL OMEEM U3 Yemblpex

nPeo10HCEHHBIX.
1. (1 6amm) Pactmudpyiite KpaTKyro 3amuch: a€ f3.

A) Touka a MPUHAIJICKHUT IUIOCKOCTH §; B) Touka a mpuHamiexxut mpsmoi f; B)
npsiMasi a IPUHAAIEKUT IUIOCKOCTH [§; ') mpsimast a mepecekaeT MmIOCKOCTh 5.

2. (1 6amn) [psmeie AB u CJ] ckpemuBarotces. Kakoe pacnosioxeHne UMEIOT MpsiMble
ACu BJ?

A) mapannensHble; b) nepnenaukymspuslie; B) ckpemuBatores; [') nepecekaroTcs.

3. (1 6amn) [Tnockoctu a u f umeror 1 o6mryro Touky. KakoBo ux BzaumMHoe
pacnoJioxkeHue?
A) napannenshsl; b) nepecekarorcs no npsimoit; B) coBnagatot; I') ckpemuBaroTcs.

4. (1 6amn) Eciu npsimast, mpoBeieHHasi Ha MJIOCKOCTH Y€Pe3 OCHOBAHWE HAKIIOHHOM,
MIEPIICHIUKYJIIPHA €€ MPOEKIUH, TO OHA. ..

A) neprneHANKYIsIpHA U cCaMOM HAaKJIOHHOW; b) mapanienbHa U caMoil HAaKJIOHHOM; B)
CKPEILUBAETCS C HAKIOHHOMW; [) mepneHuKyJIspHa OCHOBAHUIO HAKJIOHHOM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus u NOYYEHHBLIL OMEEm.

5. (2 6anna) Yepes koH1bl oTpe3ka AB u ero cepennny M npoBezieHbI apajieibHble
MpSAMBIE, TIEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Aj, By u M;. Haiinute nnuny
otpe3ka MM, eciiu otpe3ok AB He nepecekaeT miockocTh u e AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) [psmeie AC, AB u A/l nonapHo nepnesauKyispHbl. Haligute oTpe3ok
Cl, ectm AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) Y3 TOUkM K IUIOCKOCTH IPOBEJCHBI JIB€ HAKJIOHHBIC. Haiinure IuHBI
o0Imero meprneHAuKyIspa, €CIM MPOSKIIMH HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJIMHBI
HAaKJIOHHBIX paBHbI 23 cM U 33 cM.

8. (2 6amma) Haueptuth ky0 ABCJIAB,C ;. IToctpoutrs Touky KEAB, Touky
MeJl/1;C, orpezok PEEA B, C,.

JlomoJIHMTEIbHAA YaCTh
Ilpu evinonnenuu 3aoanun 9 3anuwiume X00, 000CHOGAHUE PEUIEHUA U
NOJIYYEeHHbLIL OMeem.
9. (3 Gamma) Pa306ute nBeTHUK Kpyriond ¢opmbl (R=2 M) Ha yacTu paznuyHON
momaan. Paccunrarh KOJIMYECTBO Ca)KEHIIEB IBETOB JUIA Kaxkjoro cekropa. OhopMuTh
cxemy 1BeTHUKa. Hammpumep:

13



ITAJIOHBI OTBETOB:

Homep 2 5 6
3aJlaHuA
OTBeT B 7,1 15
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3.2 Koopounamut u éekmopui

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMenmot):

JIP6 1, IP6 9, JIPG 11, JIPG 12, JIPG 13.

Py 1, APy 14, 1Py 15, APy 16, APy 17, IPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07. IIK 1.3, IIK 3.2
[IK 3.1.

Teoperuyeckne BONPOCHI:
W3 yero cocToUT NpsIMOYroJibHAsi CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
Ecnu To4ka JeXUT B INIOCKOCTH X)), Kakas KOOpAUHATA Y HEe HyJieBast?
[IpuBenuTe npumMep KOOPIAUHAT TOYKHU A, KOTOPAsI JIEKUT HA OCH Z.
PackpoitTe noHsATHE «BEKTOPY.
Kak HaiiT KoOpIMHATHI BEKTOpa?
[lepeuncnure 1 pacKpOWTE NMPAaBUIIA CIIOKEHUS BEKTOPOB.
Kaxkune BeKTOpbI Ha3pIBAIOTCS KOJIIMHEAPHBIMU ?
Kaxkne BEeKTOpBI Ha3bIBAIOTCS MEPIIEHAUKYISIPHBIMA?
Yemy paBHO CKaJsipHOE MMPOU3BEEHUE BEKTOPOB?
Kaxk HaliTu BEKTOPHOE NMPOU3BEIECHUE BEKTOPOB?
Uemy paBeH yroa Mexay BEKTOpaMu?
[IpuBeauTe npumMep MaTpULbl 2X2.
[IpuBeauTe npumep MaTpuubl 3x3.

A SN e

e e N
W N = O

KonrpoabHas padora

Oobsi3aTesibHAsI YaCTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume nPAGUNLHBLIIL Omeem U3 Yemblpex
npeoI0HCeHHbIX.

1. (1 6amn) Haust Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 Hux
JIe)KaT Ha KOOpAUHATHOM Tnipsmoit Oy?

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

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) siBasitoTCSt
SIMHUYHBIMU?

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

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

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

4. (1 6amn) Hdansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoit Kakoro oTpe3ka
sBisiercs Touka M(0,3,4)?

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

Ilpu évinonnenuu 3ad0anuii 5-8 3anumiume x00 pewienus u nOJIy4eHHbLIL OMeen.
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5. (2 6amna) Jlansr BexTops! a(-6,0,8) , B(-3,2,-6). Haitnute ckansipHOE MPOM3BEICHUE
BEKTOPOB.

6. (2 6ayna) ITpyu KakMX 3HAYEHUAX 72 BEKTOPHI a (4,1,2), B(1,2,n) nepnenauKyaspHoI?)

7. (2 6amma) Jlaner BekTopsl a(-6,0,8), B(-3,2,-6). Halimute KOoCWHYC yriia Mexmy
BEKTOPAMH.

8. (2 6amna) Jlokaxkure, uto 4eThipéxyroasHuk ABCJI sBisieTcst pomOoMm, eciu:

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

JlomoJIHUTEILHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHO8AHUE peUleHUA U
NOJIYY4EeHHbLIL OMeent.
9. (3 6amna) Maker KiIymMOBI TIPEJCTaBICH Ha KOOPAMHATHOM MuiockocTH. Halimure
IJI0IIAAb KIYMOBI (Y4eTHIPEXYyrobHUKA), BEPIIMHBI KOTOPOTO UMEIOT KOOpauHaThl (8;0),
(10;8),1’(2;10), (0;2).

10f---

[ a 0 =

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHusA
OTBeT B B A B -30 -1 -3/7 - 68
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3.3 Ocnosvt mpuzonomempuu. Tpuzonomempuueckue pynkuyuu

Oopaszoseamenvuoie pe3yiomamal, noodiexcaujue npogepke (31emMeHmot):
JIP6 1, J1P6 3, JIP6 5, JIP6 14.

APy 1, [IPy 6, [iPy 7, iPy 8, iPy 18, /Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. ITK 1.3, I1K 3.2

TeopeTnyecKkne BONPOCHI:

1.  UYemy paBeH yroia B OJIMH pajnaH?

2. B xakux 4eTBepTIX TPUTOHOMETPUIECKOTO Kpyra (PYHKITUS y=SinX MPUHAMAET
MOJIOKUTENbHBIC 3HAUCHUS?

3. B kakux 4YeTBepTAX TPUTOHOMETPUUYECKOro Kpyra «GYHKUIHUS y= COSX
MIPUHUMAET OTPULIATEIIbHBIC 3HAYCHUSI?

4. [Iponomxute onpenenenune: «CUHYC OCTPOrO yria — 3TO...».

5. IIponomwxure onpenenenue: «Kocunyc octporo yria — 310...».

6. [Ipomomxute onpenenenune: « TaHT€HC OCTPOTO yriia — 3TO...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

8. Uemy paBHO IpOU3BE/ICHHE tgX* ctgx?

0. Yemy paseH sin(2x)? ChopMynupyiiTe npaBUiIO BEIUUCIECHUS.

10. UYemy paBeH cos(2x)? ChopMmynupyiTe IpaBUiIO BHIYUCICHHUS.

11. TIlepeuucnute TpuroHoMeTpudeckue QyHKIUU, YKAKUTE UX IEPUOJIBI.

12.  UYemy paBeH nepuoja pyHKIIUU y=cos(4x)?

13. emy paBeH nepuos GyHKIMHN y=cos(x/4)?

14.  Omnpenenute 00acTh 3HaUeHUs GYHKIUU y=3c0s(5X)?

15. TIlepeuncnute cnocoObl peICHHUsS] TPUTOHOMETPUUYECKUX YPABHEHUM.

16. PackpoiiTe  aqropuT™M pelIeHHs OJHOPOAHBIX  TPUTOHOMETPUUYECKUX
YPaBHEHHUH NIEPBOTO MOPAIKA.

17.  Packpoilte  anrOpuT™M peElIEHHs OJHOPOJHBIX  TPUTOHOMETPHUUECKUX
YPaBHEHUH BTOPOTO MOPSJIKA.

KonTpoabHas padora
Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuii 1-4 3anumiume nNPABUIbHBIIL oOmeem U3 Uemvlpex

npeoI0HCeHHbIX.

1. (1 6amn) B AABC sinCZQ—E. Kakast u3 cropon siBisiercs runoreny3ot AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) Yriiom Kakoi yeTBepTH siBJsieTcs yroa o=400°?

A)L; B)II; B) IIL; T') I'V.

3. (1 6amn) Kakue u3 GpyHKIUN SABISIOTCS YETHBIMU?

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

4. (1 6amn) Kakue u3 uncen sSBISIOTCS KOPHEM YpaBHEHUS COS X = %‘?
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A)x—— B)X—— B)x—— F)X—Z?n

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHbLIL ONEem.
. T s
5. (2 6anna) BeraucimTe: sin 5+ cos—.

. V2 . V2
6. (2 6bamta) Haiigure 3HaUeHUE BBIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6amna) dokaxute ToxaAeCTBO: 2sin(n/2+a) + cos(m — a)= cosa.
8. (2 6amna) Pemmre ypaBrenue: sin® x - 4 sin x + 3 =0.

JlomoJIHMTEIbHAA YaCTh

Ilpu evinonnenuu 3adanua 9 3anumiume Xx00, 000CHOGAHUE PEUIEHUA U

NOYYEeHHbLIL Omeem.
9. (3 6amna) Pemure cucteMy ypaBHEHUN:
Xt+y=m
{sin X+ siny = 2.
JTaJIOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHusA
OtBer b A B b 1 21 - | S+2mn, | G+2m; T4
ne 7 2mn),
ne 7z
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3.4 IIpouseoonan pynkyuu, ee npumenenue

Oopaszosamenvhoie pe3yiomamal, noodaexcaujue npogepke (1emMenmol):
JIP6 1, J1P6 4, JIPG 6, JIP6 14.

APy 1, IiPy 6, [IPy 7, Py 8, JIPy 9, /Py 10, /iPy 11, JiPy 18, JiPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IIK 1.3, IIK 3.2
IK 3.1.

Teoperuyeckne BONPOCHI:

IIponomxure onpenenenue: «llocaenoBaTenbHOCTD — 3TO...».
[IpuBenute npumep apuMeTHIECKON MPOrPECCUH.
[IpuBenuTe npuMep reOMETPUYECKON TPOrPECCHH.
[IpuBeauTe npuMep OECKOHEYHO YOBIBAIOIIEH Nr€OMETPUUECKON TPOTrPECCUH.
[Iponomxure onpenenenue: «lIponzBoanas — 310...».
Packpolite reoMmeTpuyecKuii CMbICI ITIPOU3BOJHOM.
IIponomxure onpenenenue: «KacareapHas — 310...».
Packpoiite huzndeckuii CMbICI TPOU3BOTHOM.

9. [Iepeuncinre mpaBuia BEIYACIECHUS TPOU3BOAHBIX.

10. Uemy paBHa NMPOU3BOJHAS CTENEHHON (PYHKITUN?

11. Yemy paBHa npou3BOHAS MPOU3BEICHUS?

12. Yemy paBHa IpOHU3BOJHAS YaCTHOTO?

13. UYemy paBHa NpOU3BOJHAS CIOXKHON PYyHKIUU?

14.  Cdopmynupyiite npu3HAK BO3pacTaHusl (PyHKIIHH.

15.  Cdopmynupyiite npu3Hak yObIBaHUS (DYHKIIUH.

16. Cdopmynupyiite NIpu3HAK TOUYKH MAKCUMyMa (QyHKIUU.

17. Cdopmynupyiite Npu3HAK TOUKM MUHUMYMa (PYHKIUU.

18. CoctaBbTe alropuTM pEIICHUS 3aJa4 HAa HAXOXJCHHS HauOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS (YHKIIUU HA OTpe3Ke?

19. CocraBbTe adropuT™M HCCIEIOBAHUS M TMOCTpOoeHMs rpaduka (QYHKIUU C
MMOMONIBIO MPOU3BOJHOM.

20. Kak HaifTh BEpTUKAIBbHYIO aCUMITOTY rpaduka GyHKIUN?

NN R DD =

KourpoanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume npPasuIbHLIL oOmeem U3 Uemovlpex

nPeoN0IHCEHHbIX.

1. (1 6ann) Yemy paBHa npousBoaHas QyHKINU y=COS>X?

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

2. (1 6amn) Io xkakoit u3 GopMys1 BEIYUCIISETCS MPOU3BOIHAS TPOU3BEICHUS?

A) (uhv)'=u'+v’; B) (uv) =u'vtuv’; B) () = ———; D)(f(g(0) =f (g(x))*g (%)
3. (1 6amn) Pemure ypasuenue f'(x)=0, ecan f(x)=3x> — 6x +4. BoibepuTte oTBET.
A)1;b)-1;B)4;T) 4.
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4. (1 6amn) Ha pucynke wu3o0pakeH rpaduk mpousBoaHon (QyHKIUHU fx),
onpexaenenHoi Ha uHTepBaiue (—10; 8). Haiinure koanmdecTBO Touek MaKcCuMyMma (yHKIUH
f(x) Ha otpeske [—9;6].

iy
Ay=re

=Y

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHUA U NOYYEHHbLI OMEem.
5. (2 Oamna) MarepuanbHass TOYKAa JBUKETCA NPSIMOJMHEWHO MO 3aKOHY

_ 4 3_4.2 _
x(t) = —17 461" — 41"+ 51 =5 (rme x — paccTossHUE OT TOYKM OTCUETa B METpax, [ —

BpeMs B CEKYHJaX, U3BMEPEHHOE C Hadayia JBWXeHus). Halinmure ee ckopocth (B M/C) B
MOMEHT BpeMmeHu [ = 3 C.
6. (2 6amna) Ha pucynke nzo0paxén rpaduk GyHKIUU y = f(x) U KacaTeabHas K HEMY

B TOUKe C abcuuccon xo. Haiinure 3HaueHue npou3BogHOM QyHKIINH f{X) B TOUKE Xo.
YA

(x=2)(x+3)
8 >0

8. (2 6anna) Uccnenosats pynknuio f(x)=x> — 3x 1 mocTpouTs €€ rpaduk.

7. (2 6anna) Pemmte HEpaBEHCTBO:

JonoJIHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xxo00, 000CHOGAHUE pEUWIEHUA U
NOYYeHHbLIL Omeem.

9. (3 6amuma) ®upme «CamoBom» BHIIEIAIOT y4aCTOK 3eMid Iuomanso 100 M2,
[Ipennarator yeTblpe ydacTka pasHbIX pa3zMepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxkoi
y4qacTok oaooput gupektop ¢upmbl «CagoBo», yUYUTHIBas, YTO HEOOXOIUMO OyjaeT
MOCTaBUTH 3a00p M0 EPUMETPY?

ITAaJIOHbI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3aIaHus

OTBer B b A B 8 1,25 (-3;2), - 10x10
(8; +o0)

3.5 Muozocpannuku u mena épauieHus

OopazoseamenvHbie pe3yrvmamol, nood1excauiue nposepke (INeMeHmyl):
JP6 1, JIP6 6, JIP6 9, JIPG 10, ZIP6 11, JIPG 12, ZIP6 14.

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

[Ipopomxure onpeaenenue: «MHOTOrpaHHUK — 3TO. ...
[Iponomxure onpenenenue: «lIpuzma — 3t10...».
[Tponomxute onpenenenue: «lIpaMOyroapHbIN napamuieienunea — 3T0. ...
[Iponomxure onpenenenue: «Ky6 — 3to...».
[Iponomxute onpenenenue: «[lupamuga — 310...».
CdopmynupyiiTe CBOMCTBO O MPOTUBOJISKAIIUX TPAHIX MapaljIesIeUIe 1a.
CdopmynupyiiTe CBOMCTBO O AMArOHANSX MapajuieIenunea.
ChopmynupyiiTe CBOHCTBO O JuaroHajdd U JIMHEWHBIX pa3Mepax
MPSIMOYTOJIBHOTO MapaJlIeIeIuIIe 1a.

0. Kaxkas npu3ma Ha3piBaeTcst IpsiMoi?

10. Kakas npu3Ma Ha3bIBaeTCs NPABUIBLHOM?

11.  PackpoiiTe noHsITHE «ITPaBUIIbHAS TUPAMUIAY.

12.  Yto Takoe anodema npaBUIbHON MTUPAMHUJIBI?

13. B yeM oTinMuyue NOJHOW NOBEPXHOCTH IPHU3MBI OT IOJTHOM ITOBEPXHOCTH
MAPaMHIBI?

14. CdopmynupyiiTe TeOpeMy O BBIUHUCICHHM OOKOBOM MOBEPXHOCTU MPSIMO
MIPU3MBI.

15.  CdopmynupyiiTe TeOpeMy O BEIYUCICHUU OOKOBOM MOBEPXHOCTH MPABUILHOMN
MMUPAMUIBI.

16. HazoBute mpeameTsl U3 Balieil MpodecCHOHATBLHON A TEIBHOCTH, KOTOPHIE
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. Kakue MHOrOTpaHHHMKH  Ha3bIBalOTCS  mNpaBwibHbIMU?  llepeuunciure
MPaBUJIbHbIE MHOTOTPAHHUKH.

18. IIpomomxure onpeaenenue: «lunuaap — 3t1o...».

19. IIpomomxute onpeaenenue: «KoHyc — 3To0...».

20. Ilponmomxute onpeneseHue: «Y CEYEHHbIA KOHYC — 3TO. ...

21. IIpomomxute onpeaenenue: «lllap —3T0...».

22.  Yro ABisIETCS BBICOTOM YCEYEHHOr0 KOHyca?

23. Yro sABISIETCS OCEBBIM CEUYEHHWEM LMJIMHIPA, KOHYCa, YCEUEHHOTO KOHYcCa,
mapa?

24.  Ilepeuucnute eIUHUIIBI U3MEPEHUS TIIOMIATN, O0BEMA.

ANl
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25. YeMy paBHO OTHOIIEHHUE IUIOUIA/Ied TMOBEPXHOCTEW MOAOOHBIX (QUIyp B
POCTpPaHCTBE?

26. Uemy paBHO OTHOIIIEHHE 00BEMOB MTOJAO0HBIX (PUTYP B TPOCTPAHCTBE?

27. HazoBute mpeaMeTsl U3 Baliel npodecCuoHaTbHOM IeATeNbHOCTH, KOTOPhIE
UMEIOT (POPMBI TEJ BpallleHHUS.

KourpoanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanun 1-4 3anuwiume nPAGUILHLIIL Omeem U3 Yemblpex

npeo10HCEHHBIX.
1. (1 ©Oamm) B kakux eAMHHUIIAX M3MEpPAETCA IUIOMIAb IOBEPXHOCTH
MHOT'OIpaHHHKA?
A) B rpagycax; b) B MeTpax; B) B kBajipaTHbIX MeTpax; ') B IByrpaHHBIX rpagycax.
2. (1 6amn) Inomanbs OOKOBOM MOBEPXHOCTU MPU3MBI BEIUHUCIISIETCS 110 (hOpMYyJIe:
A) S =Seox+ 2 Soci; B) Seox =Pocu™H; B) S = Bgox + S Socu; I') SO0k =2P,c™H.
3. (1 6amn) Yto sABISIETCS OCEBBIM CEYEHUEM YCEUEHHOT0 KoHyca?

A) paBHOOeApeHHBI  TpeyroiabHuk; b) paBHOOenpeHHas Tpameuus; B)
OPSIMOYTOJIBHUK; [') mpsIMOyTroJibHas Tpanenusi.
4. (1 6ann) Kakas gurypa nonydaercs npu BpalleHUu NPsiIMOYTrOJIbHOTO TPEYTOJIbHUKA

BOKPYT OJIHOTO U3 CBOMX KaTETOB?
A) xonyc; b) yceuennsiit konyc; B) mupamuna; [') ycedenHas nupamua.
Ilpu ¢vinonnenuu 3a0anuil 5-8 3anumume x00 pewieHus u NOJIYYEHHbLI Omeem.

5. (2 6amna) PeOpo ocHOBaHUS MPaBUIIBHOW TPEYroibHOW MupaMusl 3 M, anodema
6Mm. Haiinure momaas O0KOBOW MOBEPXHOCTH MUPAMUBI.

6. (2 6amna) Jluaronans Kyba paBHa 588. Haiinute ero oonem.

7. (2 6amna) IIpssMOyronbHUK CO CTOPOHAMU 8CM U 3CM BpaliaeTcs BOKPYT OOJIbIIICH
ctopoHbl. Haitiute 00beMm, miioriaan 00KOBOM U MOJTHOM MOBEPXHOCTEH MOTYyUYEHHOTO Tea.

8. (2 Oanna) BerymcinuTh MOBEPXHOCTh KPOHBI KyCTapHHUKA, UMEIOIIET0 (popMy 1Iapa
paauyca 0,5 M. B oTBeT 3anummTe 4nciio, JeICHHOE Ha TT.

JonoIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume Xxo00, 000CHOBAHUE PEUIEHUA U
NOIYYEeHHbLIL OMmeem.

9. (3 6amna) Co3marh Mozenb KIyMOBI, HMeroIeH (HopMy KOMOMHHUPOBAHHOTO
T€OMETPUYECKOTO TeJIa, BEITIOJIHUTD HEOOXOIMMBIE pacueThl (TUIOIIAab, 00BEM, KOJTUIECTBO
Y BUJIbI CAXKEHIICB).

[Ipeanonaraempie MOACIN KITyMO:

L

ITAJOHbI OTBETOB:
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Homep 1 2 3 4 5 6 7 9
3a1aHusA
OtBer B b b A 27 2744 | 72 m; -
48 1;
64 1
3.6 Ilepeooopa3znaa pynkuyuu, ee npumenenue
Oopaszoseamenvhoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

JP6 1, J1P6 4, JIP6 6, JIPG 14.

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

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

Teopernyeckne BONPOCHI:

1. [Iponomxkure onpenenenue: «Oynkus F(X) Ha3pIBaeTcs ...».

2. Packpoitte reoMeTprUdeCKn CMBICI ONIPEACIIEHHOTO UHTErpaa.

3. [Iponomxute onpenenenune: «KpuBonuHeitHas Tpanenus — 3To. ...

4. Chopmynupyiite hopmyny Herorona-JleliOnuia.

5. B dewm 3akiouaercsd oOIIMIA BUJI BCEX NEPBOOOPA3HBIX?

6. [lepeuriciure mpaBuia BEIYUCIECHUS HHTETPAJIOB.

KonTposbHas paéora
Oo0si3aTeJbHAs YaCTh
Ilpu pewenuu 3adanuit I1-4 3anumiume npPAsUIbHBIL oOmeem U3 Uemvlpex
npeoIoHCeHHbIX.
1. (1 ©Gamn) [Jna xakoi wu3 o¢yaxkuuid Qynkuus F(x)=x3-3x*+1  sgBisercs

nepBoOOpa3Hoit?

A) f(x)=3(x%-2); B) f(x)=3x(x>-2); B) f(x)=3x%-6x+1; I) f(x)=3x%-6x.

2. (1 6amn) Jana pynxuus f(x)= 3x>+1. YUemy pasna F(1)
A)2;B) 4 B)6;T) 12.
3. (1 6amr) O6mwmit BUA BcexX mepBoo0Opa3HbIx st 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 6an) Berumciure onpeeneHHbiil uTerpa | 12 xdx.

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

Ilpu evinoanenuu 3ad0anuii 5-8 3anuuwiume x00 pewieHus u NOJY4EeHHbLI Oneem.

5. (2 6amna) SIensercsa mu F(x)=x>-3x+1 nepBooOpasnoit aus pyukuuu f(x)=3(x>-1)?

6. (2 6amna) 3amaiite nepsoodpasnyro F(x) mus pynkuun f(x)=3x3-2X, €ClIu U3BECTHEI
koopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke uzobpaxen rpadpuk ¢pyHkuuu y=f(x), ompeaenéHHoNl Ha
unrepBaiie (—3; 11). Halinure Haumenbliee 3HaueHue GpyHkuuu f{x)ua orpeske [2; 9,5].
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8. (2 6ayma) Ha pucynke nzo0paker rpaduk Hekotopon pyukmun y=f(x). [Tonas3yscek

[
et
i

2]

y 5
PHCYHKOM, BBIMUCIIUTE OTIPEIETIEHHBIA MHTETPA | L f(x)dx.

YA

4 y=f()

o s e e e e e
) o o s e e s s

JlonoJIHUTENLHAS YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE PEUIEHUA U
NOJIYYeHHbLIL Omeem.
9. (3 6anna) Berarcnuth mioniaab KIyMObl, IEPUMETP KOTOPOW OTPaHUYMBAIOT JIMHUU
y=0, y=x, y=-2x+6. Pemuts AByms criocobamu. Caenarh 4epTex.
ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJJaHUA
OtBer r A b r ga | xXx*M4 | 3 12 3
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3.7 Cmenenu u kopnu. Cmenennasn oynKyus

OopazoseamenvHbie pe3yrvmamot, nood1eHcauiue nposepke (INeEMeHmyl):
JIP6 1, JIP6 2, JIP6 3, JIP6 5, JIPG 6, JIPG 14.

APy 1, 1Py 5, IPy 6, JiPy 7, /1Py 8, /Py 18, /IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. IIK 1.3, IIK 3.2

TeopeTnyecKye BONPOCHI:

1 Chopmynupyiite onpeaeneHne CTeNeHHON (QYHKITHH.

2. [lepeuncnure cBOMCTBA CTEIIEHHOW (PYHKIIUU C LIEJIBIM [TOKA3aTEIIEM.

3. [Iepeuncnure CBOMCTBA CTENEHU C ACMCTBUTEIBHBIM ITOKa3aTeneM. [IpuBenure
IPUMEPHI.

4. [Iepeuncnure cBOWCTBA KOPHA HATYpalabHOU cTeneHu. [IpuBeaure nmpumMepsl

5. Ha uro HeoOxonuMo oOpaTUTh BHUMAHUE MPU PEIICHUH HUPPALMOHATIBLHOTO
YpaBHEHHUS YETHOU CTENIEHU?

6. UeMy paBeH KOpEHb YETHOW CTEMEHU U3 OTpUllaTebHOro uncna? [Ipuseaure
IpUMep.

7. UeMy paBeH KOpEHb HEYETHOM CTENEHW U3 OTPULATEIBHOTO 4ucia?
[IpuBenure npumep.

8. Ha uto ctout oOpaTuTh BHUMaHHUE MIPHU PEIICHUH UPPAMOHAIBHBIX, JPOOHO-

palMOHAIBHBIX YPaBHEHUN U HEPABEHCTB?

KourpoJanHas padora
Qo0s3aTebHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume nNpPasuUIbHLIL oOmeem U3 uUemvlpex

npPeonoIHCeHHbIX.

1. (1 Gamt) Mex/1y KakuM# IBYMs HATYPalbHBIMU YMCIAMH HAXOMUTCS 4MCio /197
A)19u20;b)2u3;B)18ul19;I')3 u4.

2. (1 6amn) Onpenenure KOPEeHb ypaBHeHUs X°=125

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

3. (1 6ann) Pacnonoxute B MOPSIKE BO3pAaCTaHUS YUCia: 2; i/?, V17

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

4. (1 6amn) YMHOXas 4rclia ¢ OIMHAKOBBIM OCHOBAHUEM, UX CTETICHH. .. "

A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') oTHMaeM.

Ilpu evinonnenuu 3ad0anuit 5-8 3anuuiume x00 pewieHus u nOJYUeHHbLIL OMEemn.
5,58, .29
a’>°-a~

6,48
a npu a=7.

(VI2+VB)®
10496

5. (2 6anna) Hatimure 3HaUeHUE BBIPAKEHUS

6. (2 6amna) Halimure 3HaUeHNE BBIpAKEHUS
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7. (2 6amma) Paccrosaue ot HaOmMoaTeNs, HAXOMAIIETOCsS Ha HEOOBIION BEICOTE h
KAJIOMETPOB HaJ 3eMIIEH, 10 HAOMI0JacMOW WM JIMHAM TOPH30HTA BBIUHCIISACTCS II0

bopmyre [=v 2Rh, rae R=6400 kM — pannyc 3emin. C Kakod BBICOTBI TOPU30HT BUAEH
Ha paccTosiHuU 48 kusmoMeTpoB? OTBET BBIPa3UTE B KMJIOMETPAX.

vV—32—x=2.

8. (2 6amna) Pemure ypaBHeHHE

JlonmoJTHUTEIbHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHO8aAHUE peuleHUA U
NOJIYYEeHHbLIL OMeent.
y = VX
=X

9. (3 6amra) Pemute rpaduyueckn cucTeMy ypaBHEHUI: {

ITAJIOHBI OTBETOB:

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

3.8 Ilokazamenvnasa hynkyus

Oobpaszoeamenvhule pe3yrvmamal, HOOIEHcAuUE NPoGeEpKe (INeMeHmbl):

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

APy 1, Py 5, [Py 6, IPy 7, /IPy 8, /Py 18, JIPy 19.
OK 1, 0K 2, OK 3, 0K 4, OK 5, OK 6. IIK 1.3, TIK 3.2

Teopernyeckue BONPOCHI:

1 CdopmynupyiiTe onpeaesieHue moka3aTeabHON QYHKIIUH.

2. [lepeurcnure cBOMCTBA MOKA3aTENbHON (DYHKIIUH.

3 [lepeunciure criocoObl peleHus: MOKa3aTeNIbHbIX YPaBHEHUN.

4. ChopmynupyiiTe  OpaBuUIO  pEHIEHUS  MPOCTEUIIMX  IMOKa3aTelbHbIX
HEPaBEHCTB.

5. B dewm 3akiouaercsa rpaguueckuil cnocod peleHus ypaBHEeHUH.

6. IlpuBenure npumep GyHKIIMOHAIBHOM 3aBUCUMOCTH MOKA3aTebHON (DYHKITUU U3
pEabHOM KU3HH.

KourpoJanHas padora

Qo0s13aTeIbHAs YaCTh
Ilpu pewenuu 3a0anunt 1-4 3anuwiume npasulIbHLIL OMmMeEeM U3 Uemblpex

nPeoNoHCEHHbIX.
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1. (1 6amn) Ilpu kakoM 3HaueHuu a (QyHKUMS y=a* ObIBaeT Ha Bcell oOiacTu
onpeaeneHus?

A)a=; B)a=8.25; B) a=: I') a=V3.
2. (1 6amn) Ha pucynke n3zo0paxén rpaduk ¢pynkiuu Buaa f(x)=a*. Haliqute 3HaueHue

J).
YA

51

fix)y=a"

T
_—

U 1 X
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) @yHkIUs 3a1aHa HOpMYIIOi: f(x)=(§)x. Yemy paBHo f(-2)?
A) - B)-4;B) 4 ) V2.

1 x—13

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

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumume x00 pewieHus U NOJIYUEHHbLI Omeem.
5. (2 6ana) Haiinure KopeHb ypaBHeHHs 3%2-5%3%=12
6. (2 6amna) CKOJIBKO LIENBIX PEIICHUM UMEET HepaBeHcTBO 1 <7%1<49?
— 25—8)( _x2
7. (2 6anna) Haligute TOuky MakcumMyma (PyHKITUU Y )
8. (2 6anna) B xone pacnaga paaroakTUBHOTO M30TOMNA €ro Macca YMEHBIIAETCS IO

m(t) =my-27"7
3aKOHY ’ TJIe Mo — HavadbHasi Macca U30TOIa, f — BPEMsI, IIPOILEIIIEE OT

HayaJlbHOIO MOMEHTa, 1 — Mepuoj noiiypacnajaa. B HayalibHbIE MOMEHT BPEMEHH Macca
n3oromna 184 mr. Ilepuon ero nosypacnaga cocrasnser 7 MuH. Haiaure, 4yepe3 CKOJNBKO
MUHYT Macca u30Tona Oy/1eT paBHa 23 MT.

JIOMMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanun 9 3anuwiume X00, 000CHOGAHUE PEUIEHUA U
NOJIY4eHHbLIL OMeem.

—2x=0
9. (3 6amma) Pemute rpaduuecku cucteMmy ypaBHEHHI: g} _ox =0
JTaJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJaHUuA
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OtBer B A B A 1 2 -4 21 (2;4)

3.9 Jlozapugpmur. Jlozapugpmuueckan gpynkuus

OopazoseamenvHbie pe3yromamot, nood1edHcauiue nposepke (INeEMeHmyl):

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

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

TeopeTnyecKye BOIPOCHI:

1. Chopmynupyiite onpenenenue gorapupmMudeckon GyHKIUU.

2. [lepeunciure cBoiicTBa JOorapuMuueckon QyHKIIUH.

3. [Iponomxkure onpenenenue: «Jlorapudm —310...».

4.  Yemy paBeH jorapudm mpousBeneHus?

5. Yemy paBeH jorapudm 4acTHOro?

6. [IpuBenure npumepsl JorapuPMHUUECKONM CHOHpadd B MPUPOAE U B
OKPYXAaIOIEM MHUPE.

7. Ha uyrto crtouT 00paTuTh BHUMAaHUE NPH PELIEHUU JOrapuPMUYECKHX U
YPaBHEHHI U HEPABEHCTB?

6.  Ilepeuucnure cnocoObl pemeHus JorapupMUIECKIX YpaBHEHUH.

7. ChopmynupyiiTe TpaBWIO PEHICHUS MPOCTEHIIUX  JIorapuMHUUECKUX
HEPaBEHCTB.

8. B uewm 3akmtoyaetcs rpaduueckuil cnocod peneHus: ypaBHeHHM.

6. [IpuBeauTe npuMep GyHKIIMOHATBHON 3aBUCUMOCTH JIoTapuMUIecKOr HyHKIHH
W3 PCAUTbHOU )XKU3HU.

KonTposbHas padora
Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anumiume nNpPAsUIbHBIL oOmeem U3 Uemvlpex

npPeoNoIHCeHHbIX.
1. (1 6ann) Kakas u3 pyHKIMil Bo3pacTaeT Ha Bceil 001acT onpeaesieHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?I) f(x)=log: x.
2

2. (1 6aymn) Ykaxute 061acTh onpenenenus pynkuun f(x) = Ig ZXXJ::

A) (-7; 1,5); B) (-0; -1.5), (7; +0).; B) (-1,5;7); T') (-00; -7), (1,5; +o0).

3. (1 6amm) PacnionoxunTs B nopske Bo3pactanus: log, s 4; 1ogy 5 0,4, logg s i.

1 1
A) loggs 4;10go5 0,4 ;108057 ; b) logg s 4:l0gg 5 7510805 0,4;
1 1
B) logo s 7 logo5 0,4;108054; I')logys 0,4;1oggs 7 log 5 4.
4. (1 6amwn) Halinute KOpeHb ypaBHEHHS log, (5 —x) =2.
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A)11;B)-11; B)-3;T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOIYYEHHBLIL ONEem.
5. (2 6anma) OnpenennTe 3HaUeHNE BRIpakeHus logg 2 + logg 3 + 210824,

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

7. (2 6anna) Haiinure Touky Makcumyma GyHKmn Y — 81n ()C + 7) —8x+3.

8. (2 6amna) [lys o6orpeBa moMeIIeHus1, TeMIepaTypa B KOTOpOM MOJAEP KUBAETCS Ha
ypoBae T,=15° dyepe3 paauaTop OTOIUIEHUS MPOIMYCKAalOT Tropsuylo Boay. Pacxon
npoxosuiei uepes3 TpyOy paauatopa Boasl m = 0,6 xr/c. [Ipoxoss mo Tpyde paccTosHUeE X,

BOJA OXJIAKIAETCS OT HayaiabHOM Temmeparypbl T,=91° mo temmeparypel T, npuuém

T, —T; Br-c Bt
5 c =4200 y =28
I'—TIn rpe Kr-°C — TemnoéMKoCTb BOJIBI, M-°C—

kod(uiment temnoodmena, a & = 0,8 — nocrosunas. Haiinure, 10 kakoii TeMIepaTypbl
(B rpagycax Llenbcus) oxinaaurces BojJa, €CIM JJIMHA TPYyObl paauaropa paBHa 144 m.

X = Ozcmlog
¥ 2

JIomoJTHATEJIHbHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anumiume Xx00, 000CHOGAHUE PEUIEHUA U
NOIYUEeHHbLIL OMmEem.

2x = logz 135 — logs 5
9. (3 6ayna) Pemure rpaduuecku cuctemy ypaBHeHHﬁ:{y  ox = logs 083

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

3.10 Muoswcecmea. Inemenmul meopuu 2paghoe

OopazoeamenvHule pe3ynvmamal, ROOEHCAuUe nposepke (InNemMeHmbl):

JIP6 1, J1P6 2.

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

Teopernyeckne BONPOCHI:
1. Chopmynupyiite onpeneneHne MHOKECTBA.
2. TlpomomxuTte onpenenenue: «O0ObETMHEHHE MHOXKECTB — 3TO. .. ).
3. Ilponomxkute onpenenenue: «llepeceuenre MHOKECTB — ATO. .. ».
4. Tlpomomxute onpeaeienue: «PasHOCTh MHOKECTB — 3TO...».
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N306pa3ute oObequHEHNE IBYX MHOKECTB Ha Kpyrax Dumepa.

N3006pa3ute nepeceyeHne Tpex MHOXKECTB Ha Kpyrax Jiiepa.

7. Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCS BEPITUHOM, peOpoM
rpada?

8. Kaxk naiiTu ctenens BepmuHbI rpada?

9. HazoBuTe OTIMYUTENbHBIC YEPTHI OTHOTO U HETMOTHOTO rpadoB.

10.Ha3oBuTe OTIMYUTENBHBIC YEPTHI CBI3HOTO M HECBS3HOTO TpadoB.

=

KoHTpoJbHas padora

Oo0s13aTeIbHAA YACTh
Ilpu pewenuu 3adanuni 1-4 3anuwiume nPAGUIbHLLIL OMEeM U3 Yemblpex
nPeo10HCEHHDIX.

1. (1 6ann) Kakas onepanus uzodpakeHa Ha Kpyrax Jitnepa?
Q.

A)E=AuB;B)E=AnB;B)E=4\5,T) E=A-B.

2. (1 6amn) Kaxoii rpad npencrabien?

A) monnsiil; b) HenonHeI; B) JIEPEBO; [') HyneBoH.

3. (1 6ann) IIsaTepo pabounx BCTPETUIUCH MPHU BBICAJIKE IIBETOB B KIIyMOBI. CKOJBKO
BCEro ObUIO CAEJIAaHO PYKOIOKATHIA

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

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

E F

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus U NOYYEHHBLIL OMEem.

5.(2 6amna) 1. Jlanbr 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anummre U u300pa3ute rpauuecku HOBOe MHOKECTBO E: a) £= AUB ;0)E=AnB.

6. (2 6anna) KoauHbl 1py3bs 3aHUMAIOTCS KAKUM-HUOY/Ib BUJOM criopTa. 14 U3 Hux
yBIekatorcs ¢pyroosioM, a 10 — 6ackerdooM. M TOJBKO IBOE YBICKAIOTCS U TEM U
apyruM Buaom criopta. Ckonbko apy3en y Tonu?»

7. (2 6amna) Ha pucyHke — cxema J0por, CBSI3bIBAIOIIUX Topojickue nmapku A, b, B,
I, A, E. ITo xaxaon 1opore MOKHO JBUTaThCSA TOJIBKO B OJHOM HAIPABJIEHUH, YKa3aHHOM
cTpesikoi. CKOJIBKO CyIECTBYET pa3auyHbIX MyTel n3 napka A B mapk E?
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8. (2 6amta) MoXXHO 7T HapuUCOBaTh M300PaKCHHBIM Ha PUCYHKE Tpad HE OTphIBas
KapaHJaml oT OyMard u IpoBOJIsl KaKI0€ pedpo POBHO OJHMH pas?

JonoJiHNTEIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
NOYYEeHHbLI Omeem.

9. (3 6anna) IlepByro WU BTOPYIO KOHTPOJIbHBIE paOOThI IO MAaTE€MATUKE YCIEUIHO
Hanucanu 33 CTyIEHTa, NEPBYIO WIHA TPEThIO — 31 CTyIEHT, BTOPYIO WM TPEThIO — 32
ctyneHTa. He meHee NByX KOHTPOJBHBIX padboT BbIMOMHWIK 20 cTyaeHTOB. CKOJIBKO
CTYJICHTOB YCIEIIHO PEIINIIN TOJIBKO OJIHY KOHTPOJIBHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHNA
OtBer B b 10 I - 22 8 HET 18

3.11 dnemenmubl KOMOUHAMOPUKU, CHAMUCIMUKU U MEOPUU 8EPOAMHOCHEll

OobpazoeamenvHhble pe3yibmamol, noodaexcauwiue nposepke (1emMeHnmol):
JIP6 7, J1P6 8, JIPG 14.

HPy 1, 1Py 2, 1Py 3, Py 4, 1Py 12, IPy 13, IPy 14, JIPy 18, JIPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5.

IIK 3.1.
Teopernyeckue BONpPOCHI:
1. [Iponomxute ompenenenue: «CiaydailHOe COOBITHE — 3TO...». [IpuBemute
IIPUMED.
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[IpuBenute npuMep TO0CTOBEPHOTO COOBITHS.
[TpuBenuTe npuMep HEBO3MOXKHOTO COOBITHSL.
[Tponomxkure onpenenenue: «BeposTHOCT CIIy4ailHOrO COOBITUS — 3TO...)».
Chopmynupyiite npaBuIo HaX0XKJIEHUS CII0KEHUS BEPOSITHOCTEM.
CdopmynupyiiTe npaBuiIO YMHOKEHHUS BEPOSITHOCTEH.
Kak nHaiitu cpenHee apuMeTn4ecKkoe YUCIOBOro psja?
Kaxk HaliTu MeauaHy 4uCiI0BOro psaa?
Kax Berumciisercst pazmax 4ucioBOro psaa?

10.  [ns yero Hy»HBbI 1uarpammsl, rpaduku? [lepedrcinre BUIbI 1Uarpamm.

11. IlpuBenure nmpuMepsl MNPOSBICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOJIHBIX
SABJICHUSX.

12.  Ilpueaurte npuMepsl MPOSBIECHUS 3aKOHA OONBIINX YUCEN B OOLIECTBEHHBIX
SABJICHUSX.

13.  Yro m3yuaer craTucTuka?

14.  IIpomomxute onpeaenenue: «CoyeTtaHue — 3T0...».

15. IIpomomxute onpeaenenue: «Pa3menienue — 3T1o. . . ».

16. Ilpomomxute onpexnenenue: «llepectTaHOBKH — 3TO...».

17. IlpuBeaute mpuUMEP MHOKECTBA U3 PEATBHOM )KU3HU.

18. IlpuBenute npuMmep onepanuy NEPECEUCHNUsE MHOXKECTB.

19. IlpuBenute npumep ornepauuu 0ObEIUHEHUS MHOXKECTB.

20. IlpuBenuTte npuMep onepanuy pa3HOCTH MHOXKECTB.

21. Packpoiite noHsATUS «Tpad», «IEPEBOY», KITUKID».

WX E DD

KoHTpoJsbHas padora
Oos13aTeIbHAs YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPAGUIBLHBLIIL OMEEM U3 Yemblpex
npeod0HCeHHbIX.
1. (1 6amn) KomOuHaTtopuka — 95TO paslenl MaTeMaTUKH, OTBEYAIONIUN Ha
BOIIPOCHI CKOJIBKUMHU CITOCOOaMU MOXHO BBIOPATh DJIEMEHTHI ...
A) 3a7aHHOTO KOHEYHOTO0 MHOXECTBa; b) OeckoHewHoro MHOXecTBa; B) mroboro
MHOK€eCTBa; [') HppallMOHAIbHBIX YHCEN.
2. (1 6amn) CoeauHeHUsT W3 N SJIEMEHTOB, OTIWYAIOUIUECS APYT OT Jpyra TOJIBKO
MOPSAKOM PACIIOIOKEHUS B HUX 3JIEMEHTOB, Ha3bIBAKOTCS:
A) nepecranoBkamu; b) coueranusimu; B) pazmenienusimu; ') koMmOMHAMSAMU.

3. (1 6amr) Yucmo BceX BO3MOKHBIX Pa3MEIICHHU BBIYUCISIETCS IO (popmyIie:
A) A" =n(n—m); B) A =n(n—1)..(n—m+1); B) AT = —~_. T) AT =

(n-m)?’

n(n+m)

4. (1 6amn) ['pynmupoBka — 310. ..

A) ymopsioueHue eAWHUI] COBOKYITHOCTH TO TpHU3HAKy, b) pa3Ouenue enuHuIl
COBOKYIMMHOCTA Ha TPYMNIbl IO TpHu3HaKy; B) o00o0meHne eauHU4HBIX ¢dakToB; )
000011IeHre eTMHUYHBIX TPU3HAKOB.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHus U NOJIYYEHHbLIL ONeent.

32



5. (2 6amna) B cpemnem m3 2000 cagoBBIX HACOCOB, MOCTYNMHBIIHMX B MPOAAXKY, 6
nojarekatoT. Haiigure BEpOSATHOCTh TOr0, YTO OJMH CIy4aHO BBIOPAHHBIN N1 KOHTPOJIS
HACOC HE MoATeKaeT?

6. (2 6amta) CpaBHUTH BCXOKECTh CEMSH JIFOOBIX TPEX BUIOB OJIHOJIETHHUX LIBETOB 32
nocienuue 3 roga. CocTaBUTh [UarpaMmy 1o HailIeHHbIM JaHHBIM. ClieNiaTh BHIBOIBI.

7. (2 6anna) LiBeToBOY MPEJIOKUIU YKPACUTh KIyMOy I[BETaMU, UCTIOJB3YS 3 BUA.
CKOJIBKO pa3iu4HbIX BapUAHTOB €CTh y LIBETOBO/IA, €CJIU €CTh BHIOOP U3 5 BUIOB pa3HOU
paccabl?

8. (2 6amta) CKOIBKUMU CITIOCOOAMU MOYKHO TTOCAANTh 4 KyCTapHUKA B OIUH psi?

JlomoJIHUTEILHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO8aHue peuwieHUs U
NOJIYYeHHbLIL OmEem.

9. (3 6amna) YTtoObl MOCTYNMUTh B MHCTUTYT Ha CHEIUAIBHOCTH «Macrtep caIoBo-
MapKOBOTO U JIAaHAMA()THOTO CTPOUTEILCTBAY, AOUTYpUEHT J0JDKeH HaOpaTth Ha EI'D He
MeHee 70 OauIoB MO KaXJIOMy M3 TPEX NPEAMETOB— MaTeMaThKa, PYCCKUH S3BIK U
WHOCTPaHHBIN A3bIK. UTOOBI MOCTYNUTH HA CHIEUAIBHOCTh « KoMMmepItusy, Hy>)kHO HaOpaTh
He MeHee 70 0ayuioB MO KaXJIOMY M3 TPEX MPEAMETOB — MaTeMaTHKa, PYCCKHM S3BIK U
00IIIeCTBO3HAHUE.

BepostHOCTE TOT0, 4TO AOUTYpHEHT 3. MOIYyYUT He MeHee 70 0auioB Mo MaTeMaTHKeE,
paBHa 0,6, mo pycckomy s3biky — 0,8, mo wmHOcTpanHOMy s3blky — 0,7 um mo
oOmrectso3Hanuo — 0,5.

Haiinute BepoATHOCTh TOTO, 4TO 3. CMOXET MOCTYNMHUTh XOTS Obl HA OJIHY M3 JABYX
YIOMSIHYTBIX CHIEI[UATLHOCTEH.

ITAJIOHBI OTBETOB:

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

3.12 Ypasnuenus u Hepagencmea

Obpazoeamenvhble pe3yiomamot, noodiexHcauiue npogepke (1emMeHmol):
J1P6 2, IPG 3, JIPO 14.

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

Teopernueckue BONPOCHI:

1. Uto Ha3pIBaeTCs ypaBHEHUEM?
2. YTO 3HAYUT PEMIUTH ypaBHEHUE?
3. UYT0 Takoe KOPEHb YpABHEHHUS ?
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YTo Ha3bIBAETCS HEPABEHCTBOM?
YTo 3HAYUT PEIINTh HEPABEHCTBO?
B uewm 3akiroyaeTcst «METo HHTEPBAIOB»?
Yro Ha3pIBaeTCA PEIICHUE CUCTEMBI YPaBHEHUI?
YTo 3HAUYUT PELIUTh CUCTEMY YPaBHEHUI?
[Ipu penieHnn Kakux ypaBHEHUI 1 HEPABEHCTB, CIIEyeT 0OpaTUTh BHUMaHHUE
Ha 00J1acTh JONMYCTUMBIX 3HAYCHUI?
10. Ilepeuucnure cnocoObl pelIeHNs YPABHEHUH.
11. Ilepeuucnure cnocoObl pelIEeHNs CUCTEM YPABHEHUM.

N

KoHTpoabHas padora
Oo0s13aTeIbHASA YaCTh
Ilpu pewenuu 3adanun 1-4 3anuwume nPAGUILHBIL OMeem U3 UYemblpex

npeoJlo:»ceHHblx:

1. (1 6amn) Kakoe u3 uncen sBisgeTcs KOpHeM ypaBHeHUs logx(x+1) =1
A)-1;b)2;B) 1; 1) 0.
2. (1 6amn) Kakue U3 ypaBHEHUN UMEIOT O60JI€€ OTHOTO KOPHS?
A) x2-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I") 2x-7=0.
3. (1 6amr) Onpenenute By ypasHenust ¥V — 92 — X = 2.
A) nuneitHoe; b) kBagparHoe; B) uppauuonansnoe; I') parmonansHoe.

4. (1 6amwt) Ompe/enTe HANMEHbIIIEE LIEI0e PElIeHne HepaBeHeTa 53X 2<1?
A)-3;B)0; B) 3; T -4.

Ilpu évinonnenuu 3ad0anuii 5-8 3anumwiume xo00 peuieHus u nOJIy4eHHblIl Omeen.
5. (2 6amna) Haiimute KopeHb YypaBHEHUS | x-3 =2

x—y=28,
6. (2 6aa) Pemmre cucTeMy ypaBHEHUI {2x " _ 16,
2x% — 5x
— <X
x—3

7. (2 6anna) Pemire HepaBEeHCTBO

8. (2 Gamna) Pemmte ypasuenue (2x — 3)V3x2 — 5x — 2=0

JIOMOJTHUTEJbHAA YACTh
Ilpu evinonnenuu 3adanuna 9 3anuwiume Xx00, 000CHOGAHUE PEUWIEHUA U

NOYYEeHHbLIL OMEem.
. T
2sin’x —v/3cos (= —x ) = 0.
2 . YKaXXUTe KOPHU

9. (3 6amna) Pemute ypaBHEeHHE
>
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3TOTO YPAaBHEHMS, IPUHAIEKAIINE OTPE3Ky L 2

ITAJOHbI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3aIaHus

OTtBer B | A | B| A |L;5]10:2) |(—o0; OJU[2; 3 -1; 2;:,7—?[, 8—”, 3.
B ;

4 . ®oH/1 OLICHOYHBIX CPEACTB AJIsl py0e:KHOro KOHTPoJis (o uroram 3.1 — 3.4)

Oopa3zosamenvHble pe3ynvmamot, nooaedcawjue nposepke (In1emMeHnbl):
JP6 1, AP6 3, IP6 4, IP6 5, PG 6, 1P6 9, Z1P6 11, IPG 12, ZIP6 14.

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

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

TIK 3.1.

Oobs3aTe/bHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHbLLL OMEem U3 Uemblpex

npeodI0HCEHHbIX.
1. (1 6amn) Hauer Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel UMEET CepelirHa
oTpe3ka AB — Touka M?
A)M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) Ipsmeie AB u CJ1 mapamiensHbie. Kakoe pacnonokeHrne UMEIOT IpsiMbIe
ACu BJI?
A) napannensnsie; b) nepnenaukynsipusie; B) ckpenuBarotces; ') nepecekarorcs.

x 3

COS — =

6

3. (1 Oamn) Haitaure KopeHb YypaBHEHWUS: 2 B orsere sammmmre

HanOOJIbIIMN OTPULIATEIBHBI KOPEHb.

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

4. (1 6amn) Ha pucynke uzo0paxeHn rpaduk npousBoaHod ¢yHkuuu y=f(x). Ilpu
KaKOM 3HAaYeHUU X (PyHKIIMS TPUHUMAET CBOE€ HauOoJIbIllee 3HaUeHNUE Ha oTpe3ke [-4; -2] ?

|1I

Sor=fx

=Y

I

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

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLIL ONeem.
5. (2 6amna) BepxHue KOHIIbI IBYX BEPTHUKAJIBHO CTOSAIIMX CTOJOOB, yIaJEHHBIX Ha
paccrosinue 4 M, COeIMHEHBI TIepekianHon. Bricota omHoro cronba 10 m, a gpyroro 7 m.

Havnure nnvHy nepexiaanHsl.
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6. (2 6amna) Jlansl wereipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 4(3,2,2) lokaxure,
yt0 0Tpe3ku AB u C]I neprneHIuKyIsipHbI.

7. (2 6amma) Jlurasch cO CKOPOCTBIO U =3 M/c, TpakTOp TallUT CaHU C
cunoit F=40 xH, HanpaBiaeHHON ©OA OCTPHIM YIJIOM & K TOPHU30HTY. MOIIHOCTB,
pasBHBaeMas TPaKTOPOM, BerumcisgeTcs 1o Gopmyne N = FVcos &. Haiimure, Ipu KakoM

kH- M
yriie o(B Tpamycax) 3Ta MOIHOCTE OyaeT paBHa 60 kBT (kBT—»9T0 € ).

8. (2 6anna) MarepuanbHas TOUKa ABHKETCS IPAMOJIMHENHO 10 3aK0HY X(t)=t>-13t+23
(rme x — paccTosiHhe OT TOYKHM OTCYETa B METpax,  — BpeMs B CEKyHJaX, U3BMEPEHHOE C
Hauaja JBIKeHHs ). B kakoit MOMEHT BpeMeHH (B CEKyHaX) €€ CKOPOCTh Obliia paBHa 3 M/c?

JlomoJIHMTEIbHAA YaCTh

Ilpu evinonnenuu 3adanua 9 3anumiume Xx00, 000CHOGAHUE PEUIEHUA U
NOJIyYeHHbLIL OMmeem.

9. (3 6anna) Pa3ouTh LIBETHUK MPSMOYTOJILHON (hOpMBI (OTHOIIIEHUE CTOPOH 2:3) Ha
JacTH  pa3IMYHOM  IUIOMIAAW.  YK@KWTE  Pa3HbIM  I[BETOM  IapajuleibHEIE,
MEePIEHANKYJISIPHBIC, CKPEIIUBAIONIUECS OTpPE3KH. PaccunTaTh KOJIMYECTBO CaKEHIICB
IIBETOB JJIA Kaxaoro cekropa. OQopMuTh cXeMmMy LBETHHKA (MOXXHO HCIIOJIb30BaTh
KommbroTep). Hampumep,

ITAJIOHBI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3aJJaHUA
Ot1BeT A I I b 5 - 60 8 -
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5. ®oHJ OLIEHOYHBIX CPEACTB VISl IPOMEKYTOYHOM aTTecTaluy (IK3aMeH)

Ha BbInmosHEHHE NMHCHbMEHHOM AK3aMEHAlMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHOMHYeCcKHX yaca (240 MUHYT).

DK3aMeHaMOHHAass paboTa COCTOUT UX 2-X YaCcTEH: 00513aTeILHON U TOTIOJTHUTEITLHOM.

OO0s13aTenbHAas YacTh COACPKHUT 3aJaHUs MHUHUMAIBHOTO OO0S3aTENbHOTO YPOBHS,
JIOTIOJIHUTENIbHAS YaCTh — 00JIee CI0KHBIC 3a/JaHusl.

IIpy BhIMOJHEHWM 3aJaHUN 00s3aTEIBLHONM YacTh TpeOyeTcs NPEeACTaBUTh XO/I
pelIeHUs U yKa3aTh MOJYyYEHHBIN OTBET. 3a MPABUILHOE BBIMOJHEHUE JIIOOOTO 3aaHus U3
00s3aTeIbHOM YacTu 00ydaromuiics nojydyaere ot 0ami. [Ipu BeIMOJTHEHUU 3a1aHUs U3
JOTIOJTHUTEIBHOW YacTU HEOOXOJUMO MOJAPOOHO OMHUCATh XOJ PEIICHUS U JaTh OTBET.
[IpaBunbHOE BBITOJHEHHE 33/IaHUN JOTOTHUTEIBHON YacTH OLICHUBAETCS 3 OalljlaMu WM
1-2 GaymtamMu 3a 4aCTUYHOE PEIICHUE.

baiel, nojiydeHHbIE 32 BCE BBIIIOJIHEHHBIE 33JJaHUS, CYMMUPYIOTCHI.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU CUCHIEME

Ommemka Yucno o6annos,
Heo0xXo0umoe 011 Noy4eHUus OmmMemKu
«3» (y008.) 6-9

10-14

«4» (xopowo) (e menee 00HO20 3a0aHUs
U3 OONOIHUMENILHOU YaCmL)

bonee 14
«5» (omauuro) (ne menee 08yx 3a0anull
U3 OONOIHUMENLHOU Yacmu)

Oopaszoeamenvhule pe3yrvmamal, HOOIEHcauUe nposepke (InemMeHmbl):
JP6 1, 1P6 2, 1P6 3, [1P6 4, /1P6 5, AP6 6, 1P6 7, 1P6 8, 1P6 9, /1P6 10, JIP6 11,

JIPG 12, JTPG 13, JIP6 14.

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

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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IK3amenayuonHvle 3a0aHUA RO MAMEMAMUKE
Oos3aTe/bHAS YACTh
IIpu BhInOTHeHNH 3aaaHuil 1-12 3anuIIMTE X0/ pelIeHUus 1 MOJTY4YeHHbI OTBET.
1. (1 6ann) Beraucnute: 2sin(m/6)+2cos(m/3)

2. (I 6ann) Ha puCyHKE KUPHBIMHU

tn

won o

TOYKaMH ITIOKa3aHO CYTOYHOC KOJIMYCCTBO

(RN B
r—
|

O0CaJIKOB, BBINAJABIIMX B Daucte ¢ 7 mo 18

|
L~

nexkabps 2001 roma. Ilo  ropusoHTaIM

YKa3bIBAIOTCA 4YMCJIa MECAla, IO BCPTHKAIU —

y AT
[
™=

|t
[l

KOJIMYECTBO O0CaJKOB, BbIITaBIINX B 4

m i

—

U - S U S
[=IRY
=l
|~

COOTBETCTBYIOIIMM JI€Hb, B MHJIIMMeETpax. /[lus
HArJIATHOCTH  OKUPHBIE TOYKM Ha PHCYHKE
COE€MHEHbl JHHHMEW. Omnpenenure Mo PHUCYHKY, CKOJbKO JHEH BhImazano Oonee 2
MUJIJIUMETPOB OCAJIKOB?

3. (I 6ann) MobunbHbi Tenedon ctown 16000 pyGieit. Uepes HEKOTOpOE BpeMs IIeHY Ha

3Ty MoJenb cHU3WIM 10 15200 py6Oneii. Ha ckonbKO MpOLIEHTOB Obli1a CHUKEHA 1IeHa?

4. (1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM u 4 ¢ BuiHen. KOs
HayTaJ BEIOMpaeT OJUH MUPOKOK. Hailnure BEpOATHOCTH TOTO, YTO OH OKAXKETCSI C
BUILIHEH.

7 = =] 10 11 1z 1= 14 1= 1 17

5. (1 6ann) Haitnute 3HaueHue BoipaxkeHus log,2 + log, 32
6. (1 6ann) Haitnure KopeHb ypaBHEHUS 7-bx=17.
7. (1 6ann) Pemmre HepaseHCTBO 2X° > 64. B OTBET 3amMIINTE HAMMEHBILIEE
MOJIOKUTETHHOE YHCIIO.
x+2 _ 1
8. (I 6ann) Haiigure kopeHb ypaBHenuss -2 4
9. (1 6ann) Haitnure npon3BoAHYI0 GYyHKIIUU B TOUKE X=0: y = %x“ —6x" +7x—1
10. (1 6ann) LIBeTHUK, 0()OPMIICHHBIH 110 MHAUBUYAIbBHOMY 33aKa3y, UMEET opMy

uunuHaapa. Beicota mBerHuka 35 cm, auamerp ocHoBaHus 20 cm. CKOJBKO 3eMJId
HEOO0XOJIMMO MPUBECTU, YTOOBI IIBETHUK OBLI 3alOJIHEH MOJHOCTHI0. B OTBET 3amumiure
YHCJIO, JEJICHHOE Ha T.

11. (1 6ann) Haitnure mnomaas GUrypsl, n300paxeHHOM HA PUCYHKE
|
\
A \
12. (1 6ann) Teno axeTcs mo 3akoHy S(t)=3t>+5t (M) Haiimure ckopocTs Tena

yepes 1¢ mocie Hayaga JBUKEHUS.
JonoJHUTEIbHAS YACTh
Ilpu eévinonnenuu 3aoanuii 13-16 3anuuiume xo0 pewieHus u nOJAY4EeHHbLIL OMeem
13. (3 6anna) Beluucnure mioniaab 3€MIIM, OTBEJEHHOTO MO KIymMOy, MEepUMETp
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KOTOPOI'0 OrPaHUYMBAIOT JIMHUU y=X>-2X-2 U y=-X>+2. Beinonnure yeprex. OTBET naiiTe B
KBaJIpaTHBIX METpax.
14. (3 6anna) Pemmte ypaBHenue sin’x - 2sinx=0. B oTBeT 3amummTe KOJIMYECTBO

pELIECHN, MPUHAIIEKAIUX TPOMEXKYTKY [0; 47 ]
15. (3 6anna) Haligute 00beM MHOTOIpaHHHKA, H300paKEHHOIO Ha PUCYHKE (BCe

JIBYTPAHHBIE YTJIbI IPSIMBIE).

16. (3 6anna) llepBslil camoBO BhicaKuBaeT 126 cakeHIleB Ha 5 yacoB ObICTpee, YeM
BTOpOU. CKOIBKO CAKEHIIEB 3a YaC BBICA)KMBAET MEPBBIN CaAOBOJ, €CIIM U3BECTHO, YTO OH
3a 4ac MOKET BBICA/INTh Ha 5 CaKEHIEB OOJIBIIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep | 1|2 3| 4 6 8 10 | 1112 (13|14 |15 16
3a1aHuA
OtBer 21315(025 -7 -10 35000 151119 | 5| 6 |13
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