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

JucuunjanHapHble (HDCI[MCTHI)IC) PEe3VJbTAThL 0TPAKAIOT.

—Bilanenue meTomaMM JJOKa3aTenbCTB, AITOPUTMAaMHM pELICHUS 3a]ad; YMEHHE
(GopMyIIMpOBaTh OIpPENEICHUS,, AKCUOMBI U TEOpPEMBl, NPUMEHATh HUX, NPOBOJIUTH
JOKa3aTeJIbHBIE PACCYKICHMS B XOJE€ PEIIEHUS 3a/1a4;

— YMeHHe omepupoBaTh MOHATUSMU: CTENEHb YHCIA, Jorapudm dYucia; yMeHue
BBINIOJIHATh BBIYMCIEHUE 3HAYEHUH M MpeoOpa3OBaHMs BBIPAKEHUH CO CTENEHSMH U
norapupmMamu, IpeoOpa3oBaHus TPOOHO-PANMOHATLHBIX BEIPAKCHHM;

—YMeHrne  onepupoBaTb  NOHATUSMHU:  palMOHAJIbHBIE,  HPpPALUOHAIbHBIE,
[IOKa3aTeNbHbIE, CTENEHHBIE, JOrapu(MUUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS WU
HEPaBEHCTBA, UX CUCTEMBI;

—YMeHHe  onepupoBaTh MOHATHAMH:  (YHKUUS, HENpepbiBHas  (QyHKUUS,
MIPOU3BOIHAS, IEPBOOOpA3HAs, ONIPEACIICHHBIN MHTETpal; YMEHUE HaXOIUTh TPOU3BOIHbBIC
ANIEMEHTapHbIX (YHKLUHWA, HWCIOJIb3ys CIPABOYHbIE MaTepUalbl; HCCIEI0BaTh B
MPOCTEUIINX clTydasX (YyHKIMH HA MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbIINE U HAUMEHbIIINE
3HAUYE€HUA (PYHKUUN; CTPOUTH TIpadUKd MHOTOWIEHOB C HCIIOJIb30BAHUEM ammapara
MaTE€MaTHYECKOr0 aHAJIN3a; IPUMEHATh IPOU3BOHYIO IIPU PEIICHUH 3a]a4 Ha JBUKCHUE;
pelaTh NpakTUKO-OPUEHTUPOBAHHbIE 33/1a4K Ha HAaMOOJIbIIE U HAUMEHBIIINE 3HAUEHUS, Ha
HAaXO0K/JEHUE IIyTH, CKOPOCTU U YCKOPEHUS;

— YMeHue omnepupoBaTh MOHATHAMU: palUdOHaNbHAas (QYHKIUS, MOKa3zaTeabHas
bynkuus, creneHHas QyHKUMs, Jorapudpmuueckas (yHKLUHS, TPUTOHOMETPUYECKUE
byHKkuMH, oOOpaTHble (YHKIMU; YMEHUE CTPOUTh TpaUKKM H3YyYEHHBIX (YHKLIHMH,
MCIIOJIb30BaTh rpaMKU MPHU N3YyUYEHUHU MPOLECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 3a1a4 U3
[IPyrux yd4eOHBIX MpEeaMETOB M 3aJa4 W3 peajbHON JKU3HU; BBIpaKaTh (opmylaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMY;

— YMeHHe pemarh TEeKCTOBBIE 33a4M PA3HBIX THUIIOB (B TOM YHCIJIE Ha IPOLIEHTHI,
JOJIM U 4acTH, Ha JBI)KEHHUE, paboTy, CTOUMOCTh TOBapOB M YCIYyT, HAJIOTH, 3a/1a4dl U3
00JIaCTU yNpAaBJICHUS JIMYHBIMA M CEeMEHHBIMH (PMHAHCAMM); COCTaBIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI [0 YCIOBHIO 33/1a4d, UCCIEAOBATh MOIYYEHHOE
pElIeHre U OLEHUBATh MPaBION0I00HOCTh PE3YIbTATOB;

—YMeHHe OnepupoBaTh MOHATHSMH: CpeaHee apu@MeTHyecKkoe, MeaAHuaHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAYCHMsI, pa3Max, TUCIEPCUs, CTaHJAPTHOE OTKJIOHEHHE
qyucioBOoro  Habopa;  yMEHHE  H3BJIEKaTb, HMHTEPIPETUPOBATh  MH(POPMAIHIO,
NpE/ICTaBJICHHYI0 B Ta0lMIax, Ha JauarpaMmax, rpadukax, OTpa)xarollylo CBOMCTBa
peanbHBIX MPOLECCOB U SIBJICHUW; MPEICTaBIATh MH(OPMAIMIO C MOMOIIBIO TaOIUIl U
auarpaMM; HCCIEA0BaTh CTATHCTHUYECKHE JIaHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM
rpa@uuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;



—YMeHHe OnepupoBaTh MOHSATHUSAMU: CIIyYalHBIM ONBIT W CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIYyYailHOTO COOBITHS; YMEHUE BBIUUCIATh BEPOSATHOCTH C MCIOJIb30BAHUEM
rpauyecKux METOJO0B; IPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpMyJbl NMpPHU PELIEHUH 3a/lay; OLIEHUBAaTh BEPOSTHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEJIMYMHAMH; YMEHHE MPHUBOJIUTH
MPUMEPHI MIPOSIBIICHUS 3aKOHA OOJIBIINUX YMCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX;

—YMeHHE OINEepUpOBaTh IOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
JIBYI'PAHHBIM YTOJI, CKPEIIMBAOLIMECA NPAMBIE, NAPAILIEIBHOCTD U MEPIEHANKYISIPHOCTD
IPSAMBIX U IIIOCKOCTEH, YIOJI MEXKAY NPSMBIMU, YIOJI MEXKAY NPAMON U IIIOCKOCTBIO, YTOJI
MEXIY IUIOCKOCTSAMM, PaCCTOSHUE OT TOUKHU 10 IUIOCKOCTH, PACCTOSTHUE MEXKAY NPAMBIMU,
PacCTOSHUE MEXAY IIIOCKOCTAMU; YMEHHUE UCIIOJIb30BATh IIPU PELICHUHN 3a/1a4 U3y4YEHHbIE
(bakThl ¥ TEOPEMBbI IITAHUMETPUHN; YMEHHE OICHUBATh pa3Mephl 0OBEKTOB OKPY>KAIOIIETO
MHpA;

— YMeHue onepupoBaTh NOHATUSAMH: MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHKA, KYO,
napajuienenunesa, npusMa, mupaMua, pUrypa u moBepXHOCTh BpaIleHUs, IUITUHAP, KOHYC,
map, cgepa, ceueHus: (GUIypbl BpalleHUs], MJIOCKOCTb, Kacarollascs cQepbl, LUINHAPA,
KOHYcCa, IJIOIIa/ b IOBEPXHOCTH MUPaMHU/Ibl, TPU3MBbI, KOHYCa, IUJIUH/PA, IJI01aab Chephl,
00BbeM KyOa, IpSIMOYTOJIBHOTO NapaljiesienuIeaa, TMpaMubl, IPU3MBbIL, IMIIKH/PA, KOHYCA,
mapa; yMeHue M300pakaTb MHOTOIPAHHHUKU M TOBEPXHOCTU BpAIEHUs, UX CEYEHHS OT
PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB WM OJJEKTPOHHBIX CpPEICTB; YMEHUE
pacro3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHME PACNO3HABATh ITPABUJIBHBIC
MHOTOTPaHHHKU;

—YMeHue onepupoBaTh MOHATUSMU: ABM)KEHHUE B IPOCTPAHCTBE, OI00HbBIE (PUTYPBI
B IPOCTPAHCTBE; MCMOJIb30BaTh OTHOILICHHE IUIOLIAAEH IOBEPXHOCTEH U 00BEMOB
MO00HBIX (DUTYp TIPH PELICHUU 33]1aY;

—YMeHHe BBIYUCISTh T€OMETPUUECKHE BEIUYUHBI (IUIMHA, YToJl, IUIOoHaib, 00bEM,
JIOILAb TOBEPXHOCTH ), UCIIONB3Ys U3YYEHHBIE (DOPMYJIIBI U METOIBI;

—YMeHHE OIEepUpOBaTh MOHATUSAMM: MPSAMOYIOJIbHAs CHCTEMA KOOpJWHAT,
KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISIPHOE NPOU3BEICHUE, YTOI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, IIPOM3BEACHUE BEKTOpPAa HAa YMUCIJIO; HAXOAUTH C IOMOILIBIO
M3YYEHHBIX (DOPMYJI KOOPIAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMsI TOUKaMHU;

—YMeHue BbIOMpATh TOAXOMSIIMNA W3YYEHHBIM METOA JUIsl pEHIeHHs 3ajayd,
pacrno3HaBaTh MaTeMaTH4eckue (akThl W MaTeMaTHUYeCKHEe MOJEIM B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHUE MPUBOIUTH NMPUMEPHl MATEMATUUYECKUX
OTKPBITUM POCCUNCKON Y MUPOBOM MAaTeMaTUYECKOU HAYKH.

—yYMEHHE OINEPUPOBATH MOHITUAMM: ONPENEICHUE, AKCUOMA, TEOPEMA, CIIEIACTBHUE,
CBOMCTBO, TNpU3HAK, JIOKA3aTE€IbCTBO, PAaBHOCWJIBHBIE (DOPMYIHPOBKU; YMEHHE
bopMynpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPKJEHUE, MPUBOAUTH MPUMEPHI U

KOHTPIIPUMCPHI, HCITIOJIB30BATH METO/T MaTeEMaTUYIECKON HHIAYKIUH, IIPpOBOJUTH
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JI0Ka3aTeNbHbIE PACCYKICHUS MPU PEUICHUH 33]1a4, OLIEHUBATh JIOTUYECKYIO MTPABUIBHOCTh
pacCyXICHUN;

—yMEHHUE ONEepUpPOBaTh MOHATHUSMHU: MHOMKECTBO, MOJMHOMXECTBO, OINEpallMu HaJ
MHO>KECTBAaMU; YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jjisl OMUCaHUs
pealIbHBIX TPOIECCOB U SIBICHUMN, U MIPH PEIICHUH 3a7a4, B TOM uucie u3 [IPyrux yaeOnbix
MPEIMETOB,;

— YMEHHUE ONEepUpPOBaTh MOHATHIAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
MJIOCKOCTH; YMEHHE 337aBaTh U OMHUCHIBATH Ipadbl pa3TUYHBIMHU CIIOCOOAMHM; UCTIOTIB30BaTh
rpadsl P pelICHUN 3a]1ay;

—yMEHHUE CBOOOJHO OINEPUPOBATH MOHATUSIMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIIO
COUYETaHUM, YUCIIO TIePeCTaHOBOK; OMHOM HbroTOHA; yMEHUE MPUMEHITh KOMOWHATOPHbIE
(bakThl U pacCyXACHUs I PEIICHUs 3ajay;

— YMEHHE ONEPUPOBATh MOHATUSIMU: HATypaJIbHOE YMCIIO, [IEJ0€ YUCIO, OCTATOK 110
MOJIYJIIO, PAIMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO, MHOKECTBAa HATYyPaJbHBIX,
[ENbIX, PaIlHOHANbHBIX, ICHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh MPU3HAKU
JEeJIMMOCTH, HaUMEHBIINKA OOIIMI JETUTeNIb U HauMEHbIIee 00lee KpaTHOE, alflOPUTM
EBxinna mpu pemeHun 3ajay; 3HAKOMCTBO C Pa3IMYHBIMHU TMO3UIIMOHHBIMUA CHCTEMaMU
CUHCIICHMUS;

—yMeHHE CBOOOJHO ONEPUPOBATHh MOHATHUSMHU: CTENEHb C LEIBIM IOKa3aTeleM,
KOPEHb HATypaJbHOW CTENEHH, CTENEeHb C paIMOHAJbHBIM IIOKa3aTelieM, CTEMEeHb C
JNEeUCTBUTEIBHBIM (BEIICCTBEHHBIM) IOKa3aTesieM, JiorapudM uuciia, CUHYC, KOCUHYC U
TaHTEHC MTPOU3BOJIBHOTO YUCIIA;

—yMEHHE OINEpPUPOBaATh MOHATHIMH: TOXKIECTBO, TOXKIECTBEHHOE MPeoOpa3OBaHuUE,
ypaBHEHUE, HEPaBEHCTBO, CUCTEMa YPaBHEHUI U HEPABEHCTB, PABHOCUILHOCTh YPaBHEHUH,
HEPABEHCTB U CHUCTEM, palMOHAJbHbIE, UPPALMOHAIbHbIC, MMOKa3aTeIbHbIE, CTEIICHHBIE,
JorapumMuyuecKre, TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE
peliath ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO PA3IMYHBIX MPHUEMOB; PEIIaTh
yYpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TTApaMETPOM; IPUMEHATh ypaBHEHUSI, HEPABEHCTBA,
UX CHCTEMBI JUIsl pEIICHUsI MaTEMaTHUECKHX 3a7a4 U 3a7a9 U3 Pa3IMuHbIX 00JacTel HAyKH
Y PEAIbHOM KU3HU;

—yMEHHE CBOOOJHO OINEpPUPOBATHh TMOHATUAMH: Tpaduk (QYHKIUMU, oOpaTHas
GbyHKIMS, KOMTIO3ULKs GyHKIUN, TMHEWHas QyHKINS, KBaipaTUIHas QYHKIIHS, CTENIEHHAs
GyHKIMST € IeIbIM  TOKa3aTeleM, TpUroHOMeTpuueckue GyHKIHUH, OOpaTHBIC
TPUTOHOMETpHUECKHe (PYHKIIMH, TIOKa3aTelbHas U JorapupmMudeckas QpyHKIINHA;, YMEHUE
CTpOUTH rpaduKu QYHKIIHMI, BHITOIHIATH IpeoOpa3zoBaHus rpagpukoB GyHKIINIA;

YMEHHE UCTIOIb30BaTh rpadpuku GyHKINHN 7151 N3YUSHHS IPOIIECCOB U 3aBUCUMOCTEH
MIpU PEIICHUH 3a/lady U3 JIPYrux y4eOHBIX MPEAMETOB U U3 PEATbHOU KU3HU; BBIPAXKATh
(dhopmyramMu 3aBUCUMOCTH MEK/y BEIIMUNHAMU;



yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSAMH: YETHOCTh (DYHKLHUH, MEPHUOJUIHOCTD
(GyHKUIMH, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKIIHH,
HauOOJbIIIeE U HAaMMEHbIIee 3HAYeHUs (YHKIUU Ha MPOMEXKYTKE; YMEHHUE IPOBOJIUTH
uccienoBaHne PyHKINY;

YMEHHE HCIIOIb30BaTh CBOWCTBA M rpaduku (yHKIUN AN pelieHus: ypaBHEHUH,
HEPaBEHCTB M 33]1a4 C TapaMeTPaMU; U300pakaTh Ha KOOPIAMHATHOMN IIIOCKOCTH MHOKECTBA
pEIICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

—yMeHUE CBOOOHO OIepUpPOBATh HOHATUSAMU: MOCJIEIOBATENBHOCTb,
apudMeTnyeckas Tporpeccusi, reoMeTpudeckas Iporpeccusi, OECKOHEYHO YObIBaromas
reOMETPUYECKAs] MPOrPECCUs; YMEHUE 3aJaBaTh IMOCIEIOBATEIIBHOCTH, B TOM YHUCIE C
MOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

—yMEHHE OTIEpUPOBATH OHATUAMU: HEMPEPHIBHOCTH (DYHKIIH, ACUMIITOTHI rpaduKa
(GyHKUMH, TIepBasi U BTOpas NPOU3BOJAHAA (PYHKIWH, T€OMETPUYECKHA M (U3HYECKUUI
CMBICII TPOM3BOAHOW, IEpBOOOpa3Hasl, OINpPEACJICHHbI HWHTErpajg; yMEHHE HaxOJUTh
ACUMIITOTHI rpauKa PyHKIIMU; YMEHUE BBIYUCIIATH IPOU3BOIHBIE CYMMBbI, TPOU3BEICHNUS,
YaCTHOTO U KOMMO3MLIMHU (QYHKIUI, HAaXOAUTh YpaBHEHUE KacaTeIbHOW K Trpauky
GhyHKIUY;

YMEHHE UCTOIb30BaTh IPOU3BOIHYIO I UCCIIEAOBaHUS QYHKIUI, 11 HAXOKICHUS
HaWJIy4yllero peleHus B NPHUKIAJHBIX, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKUX H
(¢u3nUecKuX 3ajadax, JUIs ONPEAENICHHs] CKOPOCTH M YCKOPEHHS; HaXOAUTh IUIOUIA[d U
o0beMbl (QUryp C TOMONIBIO MHTErpana; MNPUBOAUTH MPUMEPHl MATEMATHUYECKOTO
MOJEJIUPOBAHUS C TOMOLIBIO TU(DPEepEeHIINATBHBIX YPaBHEHUN;

—yMEHHUE  OINEpUPOBATh IOHATHAMM: KOMIUIEKCHOE YHCIO, CONPSKEHHbBIE
KOMIUIEKCHBIE 4MCJIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcla, ¢opma 3amucH
KOMIUIEKCHBIX Yncen (reoMeTpuueckas, TPUrOHOMETpUYecKas U ajredOpandeckasi); yMeTb
NPOU3BOJAUTH apuUPMEeTHUUECKue JEHCTBUS € KOMIUICKCHBIMM YHMCIaMH; MPUBOJIUTH
MpUMEPHI UCIIOJIB30BAHUS KOMILJIEKCHBIX YHCET;

—yMeHHUE CBOOOIHO ONEPUPOBATH MOHATUIMU: CpeAHee apu(pMETUUECKOE, MEUAHA,
HanOoJIbIIeE U HAUMEHBIIEE 3HAYEHUS, pa3Max, TUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHUE IS
ONMCAaHMS YNCIOBBIX JAHHBIX; YMEHHE UCCIEA0BATh CTATUCTUYECKHUE TaHHBIE, B TOM YHCIIE
C IPUMEHEHUEM IrpapuuecKrux METOJOB U JIEKTPOHHBIX CPEACTB; I'pahuuecKl UCCIEI0BATh
COBMECTHbIE HAOIIOACHHS C TOMOIIBIO AMAarpaMM PacCeUBaHMsI U JMHEHMHOMN perpeccuu;

—yMEHHE HaXOAWTh BEPOATHOCTH COOBITHM C MCHOJIb30BAaHUEM TpaPUuecKUX
METO/IOB; NPHUMEHSTh [JIsl pelIieHus 3anad  (QopMyJbl CHOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEH, (OpMyJTy TOJTHOM BeposTHOCTU, Gopmyny bepHymm, KOMOMHATOpPHBIE
(dakTbl U (GOPMYIIBI; OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHI; YMEHHE ONEepUpPOBAThH
MOHATUSIMU: CIy4yallHas BEJIMYMHA, paCIpElEeICHUE BEPOATHOCTEH, MaTeMaTH4ECKOe
OKUJaHWEe, AMCIEPCUS U CTaHAApTHOE OTKIOHEHHE CIIy4alHOW BEIMYUHBI, (YHKIUH

pacnpcaciacausds W IINIOTHOCTH  PABHOMCPHOI'O, IIOKA3aTCIIbHOI'O MW  HOPMAJIBHOI'O
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paclpeneneHnid; yYMEHUE WCIOJIb30BaTh CBOMCTBA W3YYEHHBIX pPACHpPENEICHUN Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YHUCEN, METObI BBIOOPOUHBIX
UCCIIEIOBAaHUN; YMEHUE MPHUBOJUTH NMPHUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

—yMeHuEe CBOOOJAHO ONEpUPOBATh TMOHATHAMHU: TOYKA, NpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMU YTOJI, ABYI'PAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
MEpPECEKAIOIINECS, MNapaJUICNIbHBIE W CKPEIIMBAIOLIMECS MpsIMbIE, MNapajuIeIbHOCTh U
MEPHEHANKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YroJ MEXAY IPSIMbIMH, YTOJI MEXIY PAMON
U TUIOCKOCTBIO, YTOJ MEXJYy IUIOCKOCTSMH; YMEHHE UCIOJIb30BaTh IPU PEIICHUM 3a1ad
U3y4eHHbIE (DaKThl U TEOPEMBI IUIAHUMETPHUM; YMEHHE OLIEHMBATh pa3Mepbl OOBEKTOB B
OKPYXXAloIllEM MHpE; YMEHHE OIEpUPOBATH IOHATUSAMHU: MHOIOTPaHHHUK, CEYEHUE
MHOTOTPaHHHKA, MPaBUJIbHBI MHOTOTPaHHUK, TPU3Ma, MMpaMuia, GUrypa u moBepXHOCTh
BpalleHusl, UWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyca U
UUJIUHAPA, TapaJlJIebHbIE OCH WJIM OCHOBAHMIO, CEUEHUE 1Iapa, MIOCKOCTh, Kacarolasics
cheppl, IWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEYEHHWE MHOIOTPaHHUKA, H300pa)kaTh
MHOTOTPaHHUKH, (PUTYPBI U IOBEPXHOCTHU BPAIICHUS, X CEYEHHS], B TOM YHCIIE C TOMOIIIBIO
AJIEKTPOHHBIX ~ CPEJACTB; YMEHHE MPUMEHSATh CBOWCTBA TE€OMETPUYECKUX (uryp,
CaMOCTOSITENIBHO (DOPMYJIUPOBATh ONPECIICHUS U3yYaeMbIX (UTYp, BBIBUTATh THIIOTE3bI
O CBOMWCTBaxX W MPU3HAKAX M€OMETPUUECKUX (PUTYyp, OOOCHOBBIBATH WM ONPOBEPraTh MX;
YMEHUE MPOBOAUTH KiacCU(UKAIMIO (QUTYp 1O pa3IUYHbIM MpPU3HAKAM, BBINOJHATH
HE00XOAMMbIE JOTIOJHUTENbHBIE TOCTPOEHUS;

— YMEHHE CBOOOJHO ONEPHPOBATh MOHATHAMU: IUIONIAAb (GUTYpBI, 00beM (DUTYpHI,
BEJIMYMHA yIJja, PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE MEXIY HIPSIMBIMH,
paccTosiHuEe MEXAY IUIOCKOCTAMM, IUIOIAaAb chepsl, MIomaab MOBEPXHOCTH MHUPAMUIBbI,
MPU3MBIL, KOHYCa, HWIMHIPA, 00BEM KyOa, IPSMOYToJIbHOTO Mapajuiesienuneaa, MupaMubl,
NPU3MBL, IWIMHApPA, KOHYCA, 1l1apa; YMEHUE HaXOJAWUTh OTHOIIEHHE 00BEMOB MOJOOHBIX
uryp;

— yMEHHE CBOOOJIHO ONEepUPOBATh MOHATUSIMU: ABHKEHUE, MapaIeIbHbIN EPEeHocC,
CUMMETpHUSl HAa IUIOCKOCTHM M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOAOOUS,
1o100HBIe (PUTYPHI; YMEHUE PACIIO3HABATH PABHBIE U MOJAOOHBIE (PUTYPHI, B TOM UHUCIE B
IIPUPOJE, UCKYCCTBE, aPXUTEKTYPE; YMEHHE MCIOJb30BaTh T€OMETPUUECKAE OTHOILICHHUS,
HaXOJUTh T€OMETPUYECKUE BETMUMHBI (JITTMHA, YTOJ1, IUIOIIa (b, 00EM) IIPU PEIICHUH 3a/1a4
U3 JIPYyTUX YY4EOHBIX MPEIMETOB U U3 PEATHHON KU3HH,

— YMEHHE CBOOOJIHO ONEPUPOBATH MOHATUAMHU: MIPSMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKHU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IMPOU3BEICHUE
BEKTOpa Ha YKMCIIO, PA3JIOKEHUE BEKTOpa MO 0a3uCy, CKAIIPHOE POU3BEACHUE, BEKTOPHOE
IIPOU3BEJEHUE, YroJd MEXIy BEKTOpaMH; YMEHHE MCIOJb30BaTh BEKTOPHBIA U
KOOpPJMHATHBIN METOJ Ul pelleHus TeoMeTpudeckux 3anad u 3agad [1Pyrux yueOHbIx



MIPEAMETOB; OIEPUPOBATh MOHATHUSAMU: MaTpuua 2x2 U 3x3, ompeaenuTeab MaTpULbL,
F€OMETPUYECKHUM CMBICII ONTPEAECTUTENS;

— IIPyl8 yMEHHE MOJIEIMPOBATh pPEAJIbHBIE CHUTYyallMd Ha S3bIKE MaTEMATHUKU;
COCTaBJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI IO YCJIOBHUIO 3aJ1ayH,
UCCIIEIOBaTh  IOCTPOCHHBIE  MOJEIM C  HUCHOJB30BAaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3yibTaT; CTPOUTh MAaTEMAaTHYECKUE MOJEIU C
MTOMOILBIO TEOMETPUUECKUX TOHATUI U BEJIMYUH, PELIATh CBA3AHHBIE C HUMU IMPAKTHYECKHE
3a/layd; COCTABIISITH BEPOSTHOCTHYIO MOJEIb M HWHTEPIPETHPOBATH MOJIYYECHHBIN
pe3yJabTar; pelarh MPUKIAIHbIEC 33/1a4d CPEACTBAMM MATEMAaTHUYECKOTO aHajiu3a, B TOM
YHCJIe COIMATbHO-3KOHOMUYECKOTO U (PU3UUECKOTO XapaKkTepa;

— yMEHHUE BBIOMpPATHh MOJXOIANIMN METON Uil pEIICHUs 3aJaud; MOHWMaHUE
3HAYUMOCTH MaTEMAaTUKU B U3yUYE€HUH MIPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUI;
YMEHHUE PACO3HABATh MPOSBICHHE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE, YMEHUE ITPUBOIUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM MAaTeMaTHYECKOW HAYKHU.

Obuwue komnemenuuu

OK 01. Beibupath crnocoObl penieHust 3aaad NpoeCcCUOHATBHOW JesSTENbHOCTH
IIPUMEHUTENBHO K Pa3JINYHbIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, AHAJIN3a U UHTEPIPETALMH
uHpopmanuu, ©  UHQOPMAUMOHHBIE  TEXHOJOTMHM  JUIsl  BBINOJHEHUS  3a]ad
poheCCUOHATIBHON JIEITEIIbHOCTH

OK 03. IlmaHupoBaTh W peaqu30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE H
JUYHOCTHOE pPAa3BUTHE, MNPEANPUHUMATENBCKYIO JEATEIbHOCTh B MNPO(hEeCCHOHATBHOM
cdepe, UCIOJIB30BaTh 3HAHUA MO MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTH B PA3IUYHBIX
KU3HEHHBIX CUTYaLHAX

OK 04. D¢ dhexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIGKTUBE U KOMaH/IE

OK 05. OcymectBisiTh yCTHYHO M NUCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJIapCTBEHHOM si3bike Poccuiickoi deaepaliuu ¢ ydeToM 0COOEHHOCTEH COIMaIbHOTO U
KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATE TpakIaHCKO-NATPUOTHYECKYIO IO3ULHUIO, JEMOHCTPUPOBATh
OCO3HaHHOE MOBEJCHHE HA OCHOBE TPAJAUIIMOHHBIX POCCHUMCKHUX yXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C yY€TOM I'ApMOHHU3ALNHA MEXHAMOHAIBHBIX U MEXPEJINTHO3HBIX
OTHOLIEHUH, MPUMEHSTh CTAHIAPThl AHTUKOPPYILIMOHHOTO MTOBEAECHUS

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH CPENbl, PECypCcOCOEPeKEHHUIO,
MPUMEHATh 3HaHUS 00 M3MEHEHMM KJMMaTa, NPUHLMIBL OepeXIMBOrO MPOU3BOJICTBA,
3¢ (PeKTUBHO AEMCTBOBATh B UPE3BbIUAMHBIX CUTYAIUAX



2. ®OHJ OLEHOYHBIX CpeacTB 1Jisd BXOAHOI'0 KOHTPOJIsA

BxoaHOM KOHTPOJIB COCTOUT M3 3aJaHUI, YACTUYIHO B3STHIX U3 OTKPHITOTO Oanka OI'D
n BIIP mo marematmke. Ha BbIlIONHEHME 3aJaHMl BXOJHOTO KOHTpPOJA paercs |1
aKaJieMu4eckuii yac (45 MUHYT).

Bx0/1HO# KOHTPOJIb COCTOUT U3 2-X YacTei: 00s3aTeNbHON U JOMOIHUTEIBHOI.

OO0s13aTenbHas 4acTh COACPKHUT 3aJaHUs MHUHUMAIBHOTO O0S3aTENbHOTO YPOBHS,
JIOTIOJIHUTEJIbHASL YaCTh — 00JIee CIIOKHBIC 3aJaHus.

[Ipu BbIMONHEHUM 3aAaHUil TpeOyeTcss MPEeACTaBUTh XOJ pEIIeHHUs M yKa3aTb
NoJIydeHHbIA OTBeT. [IpaBUIBHO BBIMOJHEHHOE 3aJlaHME W3 O0053aTeNIbHOM YacTu
OLICHUBAETCS B OJUH Oall; MPAaBUIBLHOE BBIMOJHEHUE 3a/laHUN JTOMOJHUTEIBLHON 4YacTu
orieHrBaeTcs 3 Oayutamu win 1-2 0ayuiamu 3a YaCTUYHOE PelleHUE.

Basiel, mostydeHHbIE 32 BCE BBITIOJIHEHHBIE 3a/IJaHUs], CYMMUPYIOTCS.

Llikana nepesoda 6annoe 8 ommemkKu rno namubannsHoii cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 017 Noay4yeHUA ommemku
«3» (yoos.) 7-9
«4» (xopowo) 10-12
«5» (omnuyHo) 13-15

ObpazosamernbHble pe3yabmamel, noodaexcauwjue nposepke (3nemeHmeol):
OK 01, OK 02, OK 04, OK 05, OK 06.

3adaHus 8X00HO020 KOHMPOAA

O6a3arenbHasn Y4acTb
Mpu peweHuu 3adaruli 1-4 3anuwume npasunabHeili omeem u3 4Yemoipex
npeosIoOHEeHHbIX.
1. (1 6ann) PackpoitTe popmyny COKpaLLLeHHOro YMHOXeHua a%-b?:
A) a%-2ab+b?; B) (a-b)(a+b); B) a%+2ab-b?%; I) (a-b)(a-b)

2. (1 6ann) Nnowanb TpeyronbHUKA BblYMCAAETCA NO popmyne:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
-7

3. (1 6ann) Kakoe U3 cneayioLmx YMCeN 3aKAUeH0 Mexay uucnamu 17 4 8

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



4. (1 6ann) Oanbl rpadukm dyHKUMK. Kakaa popmyna cooTBeTcTByeT rpaduky 3):

1 N 2) | 3)

-

(o] 0| 1

-
<
=

1 9

V=IO y=a 8kl YT Y

A) ) X; T) y=x+5.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Nosny4eHHsbIl omeem.
I 11

5. (2 6anna) Boluncamte 2 O

6. (2 6anna) Pewnte ypasHeHue x>-7x+10=0. Ecnn ypaBHeHMe umeeT 6osee 04HOro
KOPHA, B OTBET 3aNULLMTE MEHbLUMIN U3 KOPHEMN.

7. (2 6anna) Nnowaab 3eMenb KPECTbAHCKOrO X03AMCTBa, OTBeAeHHaA nNoj Nocaaky
KYCTAapHMKOB M LLBETHUKOB, COCTaBAAET 24 ra n pacnpeaeneHa mexkay HUMU B OTHOLLEHUM
5:3. CKO/IbKO reKTapoB 3aHUMAOT LBETHUKN?

8. (2 6anna) Bbicota BH napannenorpamma ABCD aenut ero ctopoHy AD Ha oTpesKku
AH=2 n HD=32. OnaroHanb napannenorpamma BD paBHa 40. Hangute nnowaab
napannenorpamma.

[ ononHUTeNbHAA YacTb
Mpu evinoaHeHuu 3ad0aHua 9 3anuwume x00, o6ocHoeaHue peweHUa U
nosay4yeHHolli omeem.
9. (3 6banna) Pbibon0OB Npon/bia Ha NOAKE OT NPUCTAHM HEKOTOPOE PacCTOAHUE BBEPX
No TEYEHUIO PEKU, 3aTeM Bpocun AKOpPb, 2 Yaca I0BUN Pbiby 1 BepHYyAcA obpaTHO Yepes 5
YyacoB OT Hayana nyTtewecTsuAa. Ha Kakoe paccToAaHMe OT MPUCTAHU OH OTNAbII, €Cu
CKOPOCTb TEYEHUA PEKM pPaBHa 2 KM/4, @ COBCTBEHHAA CKOPOCTb I0AKM 6 KM/u?

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuA
Orser 5 5 B A 2,7 2 9 816 8
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3. PoHpA OLEHOYHbIX CPEACTB A/1A TEKYLLEero KOHTPoNA

TeKyLNIN KOHTPONb NPOBOAATCA BO BPEMA AyAUTOPHbLIX 3aHATUI NO MaTEMATUKeE B
COOTBETCTBUM C y4ebHbIM MIaHOM M paboyven nporpammbl Ol «MatemaTuKa» No BCeEM
pasgenam nporpammbl. TEKYLWMN KOHTPOIb COCTOUT U3 ABYX YACTEN: TEOPETUYECKON M
npakTnyeckon. Mpu aTom obyyarowmeca Noay4aroT ABE OTMETKM.

TeopeTuyeckas 4acTb npoxoauT B Qopme YCTHbIX OTBETOB: o0Oby4vatowmecs
BbITATMBAIOT NATb KAPTOYEK C BOMPOCAMM, AAOT MOJHbIA OTBET (CO CMMCKOM BOMPOCOB
obyyatoLmecs 3HAKOMATCA B Ha4ane U3yyeHus pasgena).

LIkana nepesoda 6annoe 6 ommemku no namubannsbHol cucmeme

OmmemkKa Konuyecmeo sepHbix omeemoe Ha meopemuyecKue 80npocsl
«3» (yoos.) 3

«4» (xopowo) 4

«5» (omnuuHo) 5

3a4aHuMA NPAKTUYECKOMN YacTU (KOHTPO/IbHbIe PabOoTbl) YaCTUYHO B3ATbl U3 OTKPbLITOrO
6aHKa EI n BIMP no matemaTtuke.

Ha BbinosHEeHWE KOHTPOIbHOM pPaboTbl N0 MaTeMaTUKe gaeTcsa 1 akaeMnyeckni yac
(45 mnHyT).

KoHTponbHaa paboTa coctouMT MX 2-X 4acTern. B nepBoi 4yactu npepgnaraetca
BbIMOAHUTb 4 3a4aHUA - BbIOpaTb NPaBUIbHbLIN OTBET U3 YeTblpex MpeasoXKeHHbIX. Bo
BTOPOM YacTu npeasaraeTca BbINO/IHUTL 6 3aA4aHNIM - 0GOPMUTL XOA, PeLLEHMA U 3anucaTb
NoJly4eHHbIN OTBET.

3a npaBunbHOe BbiNoAHEHUEe nwboro 3agaHMs nepBor 4Yactu obyyatowmiics
nonyyaet ogmH 6anna. MpaBuabHoOe BbINOAHEHWE 3a4aHWNIA BTOPOM YacTu oueHuBaeTca 2
6annamu nnm 1 6annom 3a YacTUYHOE peLleHune.

Bannbl, nonyyeHHble 3a BCe BbINO/IHEHHbIE 3a4aHNA, CYMMMUPYIOTCA.

Lkana nepesoda bannoe 8 ommemku no namubannvHol cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 0711 nony4yeHUs ommemku
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omnuyHo) 14-16

11



3.1 lNpamele u naockocmu 8 NpocmMpaHcmee

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):

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

wnN e

4.

TeopeTuyeckue BonNpochbi:
ChopmynupyiTte Teopemy MNuoaropa.
Mepeuncante oCHoBHblE GUTYPbI B MPOCTPAHCTBE.
Mepeuncnmte cnocobbl 3a4aHNA NIOCKOCTU.
Mpogonxute Teopemy: «Ecnm ogHa M3 ABYyX NapanfienbHbIX MNPAMbIX

nepneHAnKyIAPHa NJIOCKOCTH, TO...».

5.

Mpogonxute Teopemy: «Ecnn age napannenbHble NAOCKOCTM NepeceKatoTcs

TpeTbewn, TO...».

6. Coopmynupynte onpeaeneHune AByrpaHoro yrna.

7. Coopmynunpynte onpeaeneHune TpexrpaHoro yraa.

8. PackpoiTe NOHATME «Yyroa mexay NPsmbIMn».

9. MNepeuyncnnte B3aMMHOeE pPacrnosioKeHue ABYX NPAMbIX B MPOCTPaHCTBE

10. Kakue npaAmble Ha3bIBAKOTCA NapanieNbHbIMM B NPOCTPAHCTBE?

11. Kakue npaAmble Ha3bIiBAKOTCA CKPELLNBAIOLWMMNCA B NPOCTPAHCTBE?

12. Kakue npamble Ha3bIBAKOTCA NepNeHANKYNAPHbIMM B NPOCTPAHCTBE?

13. [epeuncnnte B3aMMHOE pPACNOJIONKEHME MNPAMOM WM MNJIOCKOCTM B
NpoCTpaHcTBe.

14. PacKpounTe NOHATUE KYroN MeXKAy NPAMOMN N NNOCKOCTbIO».

15. PacKpouTe noHATUE «MapannesbHOCTb MPAMON U NIOCKOCTUY.

16. PacKpounTte noHATUE «NepneHANKYAAPHOCTb NPAMOM U NIOCKOCTUY.

17.  Tepeuncnnte B3aMMHOE PacnoioXKeHMe ABYX NNOCKOCTEN B MPOCTPAHCTBE.

18. PacKpouTe NoOHATUE «YroN MeXKAy NAOCKOCTAMMUY.

19. PacKpoiTe NoHATUE «MapanNeslbHOCTb NJI0OCKOCTEMY.

20. PackpoiTe NoHATME «NeprneHANKYIAPHOCTb NI0CKOCTEN Y.

21. Kak HanTu paccToAHMe OT TOUYKKU 40 NPAMON?

22. KakK HanTu paccTofiHMeE MeXAy NPAMbIMN?

23.  KaK HaWTu paccToaHue mexKay NA0CKOCTAMMU?

24. [popgonxute onpeaeneHue: «lepneHANKyNAp — 3T0...».

25. TMpopgonxute onpegenenmne: «HakNOHHAA — 3TO...».

26. Mpopomkute onpeaeneHune: «Mpoekumsa HakNOHHOM — 3TO...».

27. Nepeuncnute cBONCTBA NapaniebHOro NPOEKTUPOBAHMA.

28. MpuBeguTte Npumepbl CUMMETPMIN HA NIOCKOCTM B NPMPOAE, UCKYCCTBE,
apxuTeKkType.

12



29. [puBeaute NpUMepbl CUMMETPUIN B MPOCTPAHCTBE B NPUPOAE, UCKYCCTBE,
apXUTEKTYpe.
30.B uem OT/IMYMNE NOHATUE «ABUMKEHNE» OT MOHATUA KNOBOPOT»?

KoHTponbHaa pabora Nel
Ob6asatenbHasa 4YacTb
Mpu peweHuu 3adaruili 1-4 3anuwume npasunbHelli omeem u3 4Yemoipex

npeosIoHEeHHbIX.

1. (1 6ann) PacwmndpyiiTe KpaTKyto 3anuck: a€ f.

A) TOYKa a NpUHAANEXUT NNOCKOCTM B; B) TOYKa a NpuHAZNeXuT npamoi [5; B)
npAMasn a NpUHaANEeXUT NA0CKOCTU ;') npaAman a nepecekaeT NA0CKOCTb 5.

2. (1 6ann) Npambie AB u CL] ckpewmBatoTcs. Kakoe pacnonoxXeHne MMeoT Npsmble
AC n BA?

A) napannenbHble; B) nepneHaukynapHbie; B) ckpewmBatoTtea; ') nepeceKkatores.

3. (1 6ann) NMnockoctn a u S nmetoT 1 06LLytO0 TOUKY. KaKoBO MX B3anMHoe
pacnoioXxeHue?
A) napannenbHbl; B) nepecekatoTca no npsamoit; B) cosnagatot; M) ckpelumsatoTcs.

4. (1 6ann) Echm npsamas, npoBeaeHHaA Ha NNOCKOCTM Yepe3 OCHOBAHME HAaKNOHHOW,
nepneHAMKyNApHa ee NPOoeKLnK, To OHa...

A) nepneHAMKyNapHa U CaMOW HaK/IOHHOM; B) napannenbHa n camoi HakKNOHHOM; B)
CKpeLmBaeTca C HakKNoHHOWM; ') nepneHAMKYNSPHA OCHOBAHUIO HAKNOHHOM.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) Yepes KoHUbI oTpe3Ka AB 1 ero cepeanHy M npoBeaeHbl NapannenbHble
npAMble, NepecekarLlne HEKOTOPYH NJIOCKOCTb B ToYKkax A1, B1 n Mi. Hanaute gavny
oTpe3ka MM, echm oTpe3oK AB He nepeceKkaeT NA0CKoCTb 1 ecnn AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) MNpambie AC, AB n Al nonapHo nepneHAnKynspHbl. Haiamte otpesok CA,
ecnm AB=5 cm, BC=13 cm, A=9 cm.

7. (2 6anna) U3 TOYKM K NNOCKOCTM NPOBEAEHbI ABE HAKNOHHble. HallanTte gauvHbI
obuwero nepneHAMKYNApa, eCcin NPOEKUMU HAKMAOHHbLIX OTHOCATCA KaK 2:3 U ANWHbI
HAK/IOHHbIX paBHbl 23 cm 1 33 cMm.

8. (2 6anna) Haueptntb Ky6 ABCOA1B1C1[1. MocTpounTb Touky KEAB, Touky Me1C,
oTpe3oKk PEEA1B1C;.

dononHutenbHasa 4acTb
Mpu evinoaHeHuu 3adaHus 9 3anuwume x00, obocHoeaHue peweHUs U
nosay4yeHHolli omeem.
9. (3 6anna) Pas3butb uBETHMK Kpyrnon ¢opmbl (R=2 M) Ha vacTn pasnnyHOM
naowaan. PaccumTtaTb KOMYECTBO CaXKEHLLEB LBETOB A/1A KaXKAoro cektopa. OdopmunTb
cxemy UBeTHUKaA. Hanpumep:

13



3TaNOHbI OTBETOB:

Homep 5 6
3agaHuna
OTtBer 7,1 15

14



3.2 KoopOuHameol u 6ekKmopbi

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
OK 01, OK 02, OK 03, OK 05, OK 07.

TeopeTnyeckme BONpochbl:
N3 yero coctout npPAMOYroJibHaAa cMcrema KoOopAanHaT B I'IpOCTpaHCTBE?

Ecnu TouKa NeXKnT B NIOCKOCTHM XYy, KaKaA KoopauHaTa y Hee HyneBanA?
MpuBeguTe NpMMep KOOPANHAT TOUKM A, KOTOPAA NEKNUT HA OCU Z.
PacKkponTe NOHATUE KBEKTOPY».

Kak HaTM KoOOpAMHATbI BEKTOpaA?

Mepeuncnnte n packpomTe NpaBuia CI0XKEHNA BEKTOPOB.
Kakne BEKTOPbI HA3bIBAOTCA KON/IMHEAPHbIMU?

Kakne BEKTOPbI HA3bIBAOTCA NepneHANKYAAPHbIMN?
Yemy paBHO CKanAapHoe Npon3BeaeHme BEKTOPOB?

Kak HalnTK BEKTOpPHOE NpounsseseHne BEKTOPOB?

Yemy paBeH yron mexay BeKtopamm?

MNpusegute npumep matpuubl 2x2.

MNpuBeauTte Nnpumep matpumupbl 3x3.

oo NOURAEWDNRE

N
wN e o

KoHTponbHaa paborta Ne3

Ob6asatenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHblili omeem U3 4Yembipex

npeosIoXeHHbIX.

1. (1 6ann) Oaubl Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), A(0,0,2). Kakne u3 Hux
JIeXKaT Ha KoopanHaTHOM npamoin Oy?

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

2. (1 6ann) Kakume us sektopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnatoTca
e AUHNYHbIMK?

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

3. (1 6ann) Kakue us sektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KonnnHeapHbI?

A) a, B; B) ¢, B; B) a, ¢; ') KON/IMHEAPHbIX BEKTOPOB HET.

4. (1 6ann) OaHbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoin Kakoro otpeska
aBnaeTcs Touka M(0,3,4)?

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUs U Noay4YeHHsIli omeem.
5. (2 6anna) AaHbl BeKTOpPLI a(-6,0,8) , B(-3,2,-6). HaamTe ckanapHoe npousseaeHue
BEKTOPOB.
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6. (2 6anna) Npwu KakMX 3HaYEHUAX 1 BEKTOPbI 4 (4,1,2), B(1,2,11) nepneHanKynapHbI?)

7. (2 6anna) AdaHbl BekTOopbl a(-6,0,8), B(-3,2,-6). HaguTe KOCUHYC yrna mexay
BEKTOpaMM.

8. (2 6anna) AokaxuTte, 4to YeTblipéxyronbHMK ABC/] aBnaetca pombom, ecnu:

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

JononHuTtenbHasa YyacTb
Mpu evinoaHeHuu 3adaHus 9 3anuwume x00, obocHoeaHue peweHuUs U
nosay4yeHHolli omeem.
9. (3 banna) MakKkeT Knymbbl NpeacTaBNeH Ha KOOPAMHATHOM NJiocKocTU. HaliauTte
naowaab KNymbbl (YeTblpexyrosibHUKa), BEPLWMHbI KOTOPOro MMetoT KoopauHatel (8;0),
(10;8), (2;10), (0;2).

v
10f---

[ T T T T

o & 10 =

9TaNoOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OTBer B B A B -30 -1 -3/7 - 68
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3.3 OcHoebl mpu2oHomempuu. TpuzoHomempu4ecKue (pyHKyuu

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTuyecKkue Bonpochbl:

1. Yemy paBeH yron B oAnH paguaH?

2. B KaKmMx yeTBepTAX TPUTOHOMETPUYECKOTO Kpyra PyHKUMA y=SinX NPUHMMAET
NOJIOXKUTE/IbHble 3HAYEHUA?

3. B KaKMX 4eTBEPTAX TPUFOHOMETPUYECKOTO Kpyra GYHKLUMA y= COSX NPUHMMAET

oTpuuaTe/IbHblEe 3HAYEeHUA?

4. MNpoponxkute onpenenerHne: « CUHyC OCTPOro yrna — 370...».

5 Mpogonxute onpegeneHune: «kKOCMHYC OCTPOro yraa — 370...».

6 MNpoponkute onpeneneHne: « TaHreHC OCTPOro yrsia — 37T0...».

7. Cdopmynnpynte 0OCHOBHOE TPMTOHOMETPUYECKOE TOXKAECTBO.

8 Yemy paBHO npounsBeaeHune tgx™*ctgx?

9 Yemy paBeH sin(2x)? Chopmynupyite NnpaBmuao BbIYUC/IEHUA.

10. Yemy paBeH cos(2x)? ChopmynnpyinTe npaBuIo BbIYNCIEHUS.

11. Mepeyncnnte TPUroHOMETPUYECKUE PYHKLMNM, YKAXKUTE NX NEPMOAbI.

12. Yemy paBeH nepunog ¢yHKUMM y=cos(4x)?

13. emy paBeH nepuog GyHKUUM y=cos(x/4)?

14. Onpepgenute 061acTb 3HaYeHUA PyHKUNM y=3cos(5x)?

15. Nepeuyncante cnocobbl peleHna TPUroHOMETPUYECKUX YPABHEHUN.

16. PacKkpouTte anroputm peweHuMa  OOHOPOAHbLIX  TPUTOHOMETPUYECKMX
ypaBHEHUM NepBOro nopasaka.

17. PacKkpohTe anroputm pewweHuMa OAHOPOAHbIX  TPUTOHOMETPUYECKMUX
YpPaBHEHWI BTOPOro NopsaaKa.

KoHTponbHaa paborta No4
O6asatenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHbIli omeem U3 4Yembipex

npeosIoHCeHHbIX.

1. (1 6ann) B AABC sinC=2—E. Kakas 13 cTopoH aBnseTcsa rmnoTteHyson AABC?
A) AB; 5) AC; B) BC; T) CB.
2. (1 6ann) Yrnom Kakon yetBeptn asnaetca yron a=400°?
A) 1; B) Il; B) llI; T) IV.
3. (1 6ann) Kakue n3 GpyHKUMIN ABNAIOTCA YETHLIMU?
A) y=sin x; B) y=cos x; B) y=tg x; ') y= ctg x.
1
4. (1 6ann) Kakme 13 yncen ABAAOTCA KOPHEM YPABHEHUA COS X = 5?
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T T T 21
B)X=7, B)X==; NXx=—

A) Xx=—: .
) 6’ 3 2 3

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHusa U Noay4eHHobIli omeem.

. T T
5. (2 6anna) Bblumcaure: sin 5 +Cos—.

6. (2 6anna) HanguTte 3HaYEeHUE BblpaXKeEHUA 4arccos§ - d4arcsin(— \/Z—E)

7. (2 6anna) okaxkute Toxaectso: 2sin(m/2+a) + cos(m — a)= cosa.

8. (2 6anna) Pewwunte ypasHeHue: sin® x - 4 sin x + 3 =0.

JdononHutrenbHaa 4acTb

Mpu evbinonaHeHuu 3adaHus 9 3anuwume xo00, obocHoeaHue peweHUs U

nosay4yeHHolli omeem.
9. (3 6banna) Pewunte cnucremy ypaBHeHUN:
Xt+y=m
{sin X+ siny = 2.
JTaNIoHbI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3afaHuA
OTser b A B b 1 21 ~+2m, | G+2m; S+
ne Z 2mn),
ne Zz
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3.4 pou3eooHasa (hyHKYuUu, ee npumeHeHue

Ob6paszosamenbHbie pe3yabmamel, nodaexcaujue nposepke (3nemeHmoi):
NP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, NPy 6, NPy 7, NPy 8, NPy 9, NPy 10, NPy 11, NPy 18, MNPy 19.
OK 01, OK02, OK 03, OK 04, OK 05, OK 06, OK 07.

LW N WNRE

N e ol o
NooubkwnNnEoO

18.

TeopeTnyeckue BONpochbi:
MNpoponxkute onpeneneHue: «locnenoBaTesibHOCTb — 3TO...».
MpueeauTe npumep apuPMeTMYeCcKon Nporpeccumt.
MpuBeanTe NpUMep reoMeTpPUYECKON NPOrpeccum.
Mpueeante npumep 6eCKoOHEYHO ybbIBatOLLEN FEOMETPUYECKOM NPOrpPeccun.
MNpoponxkunte onpeneneHune: «lponssogHasa — 3T0...».
PacKkpoliTe reomeTpuUYecKmMin CMbICA MPOU3BOAHOWN.
Mpoponxkute onpeaeneHune: «KacatenbHas — 370...».
PackpoiTte pn3nYecKnui CMbiC1 NPOU3BOAHOMN.
MepeuncnmTe NpaBuNa Bbl4MUCEHNA NPOU3BOLHDIX.
Yemy paBHa Npom3BoaHaA CTENEeHHOM PyHKLMKN?
Yemy paBHa NpoM3BOAHaA Npou3BeseHnA?
Yemy paBHa NpomM3BOAHaA YacTHOro?
Yemy paBHa Npoun3BOAHAA CNOXKHOM GYHKUNMN?
Coopmynnpynte npnsHaK Bo3pacTaHUA GyHKLUMN.
Chopmynunpynte nprsHaK ybbiBaHUA GYHKLUMN.
Coopmynnpynte NnpnsHaK TOYKM MAKCMMYyMa PYHKLNN.
ChopmynnpymnTte Npn3HaK TO4KU MUHUMYMA QYHKLNW.
CoctaBbTe anropuTmM peleHMa 3aga4 Ha HaxoXAaeHua Haubonblero w

HanMeHbLEro 3Ha4eHuA CIDYHKLI,MM Ha OTpe3Ke?

19.

CocTaBbTe anropuTM MCCNenoBaHMA W MOCTPOEHUA rpaduKa GyHKUMM C

NMOMOLLLbIO MPON3BOAHON.

20.

KaKk HanTn BePTUKANbHYO aCMMNTOTY rpadmKa GyHKUNU?

KoHTponbHaa pabora Ne5
O6asatenbHasa 4YacTb

Mpu peweHuu 3adarHuii 1-4 3anuwume npaeunbHeili omeem u3 4Yemobipex

npeosIoHCeHHbIX.

1.

(1 6ann) Yemy pasHa npounssoaHas GYHKLMM y=cos>X?

A)y'=—sin’x; B) y'=-2sin’x; B)y’'=-2cos xsinx; ) y'=2cos x.
2. (1 6ann) Mo Kakoit U3 Gopmyn BblYMCNAETCA NPOU3BOAHAN NPOMU3BEAEHNA?

u'v—uv’

A) (utv) =u+v'; B) (uv)'=u'vsuv’; B) (B = ; 1)(f(g(x)) = (g(x))*g ().

’
v2

3. (1 6ann) Pewunte ypasHeHue f'(x)=0, ecnun f(x)=3x? — 6x +4. BbibepuTe oTBET.
A)1;B6)-1;B)4;T)-4.
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4. (1 6ann) Ha pucyHke wu3obparkeH rpaduKk npomsBoAHoOM GyHKUMK f(x),
onpegeneHHon Ha uHTepsasne (—10; 8). HanguTe KONNYECTBO TOYEK MAKCUMYyMa GYHKLUM
f(x) Ha oTpeske [—9;6].

A y=r)

-y

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

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.
5. (2 6anna) MaTepuanbHaa ToO4YKa [ABMXKETCA MPAMOJAMHENHO MO 3aKOHY

_ 4 3 4.2 _
xX(r) = —1" 461" — 41" +51 =5 (roe x — paccTtoAaHMe OT TOYKM oTcyeTa B meTpax, t—

BpemMa B CEKYHAaX, U3SMEPEHHOE C Hayana ABUXKeHuA). Haliaute ee ckopocTtb (B m/c) B
MOMeHT Bpemermn ! =3 C.
6. (2 6anna) Ha pucyHKe nsobpakén rpaduk GyHKUMKM y = f(x) 1 KacaTenbHas K Hemy

B TOYKe C abcunccom xo. Hagmte 3HavyeHne npomsBogHoi GyHKUMM f(x) B TOUKe Xo.
YA

(x—=2)(x+3) >0
(x—8)
8. (2 6anna) Uccneposatb PpyHKUMIO f(X)=x> — 3x 1 nocTpouTb eé rpaduk.

7. (2 6anna) Pewnte HepaBeHCTBO:

JdononaHutenbHasa 4actb

Mpu evinoaHeHuu 3ad0aHua 9 3anuwume x00, o6ocHoeaHue peweHUa U
nosy4yeHHolIli omeem.

9. (3 6anna) dPupme «Caposofy» BbIAENAIOT Y4acTOK 3eman naowagbo 100 m2.
MpeanaratoT YeTbipe y4acTKa pasHbix pa3mepos: 25x4; 20x5; 12,5x8; 10x10. Kakomn y4yacTok
0A06puT anpekTop dmnpmbl «CagoBoa», yuMTbiBaa, YTo Heobxoaumo byaeT NocTaBUTb
3abop no nepumeTpy?

3TaNOHbI OTBETOB:
20



Homep 6 7 9

3aaHuA

OTBer 1,25 | (-3;2), 10x10
(8; +=)
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3.5 MHOo202paHHUKU U mena epaujeHus

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
OK 01, OK02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckue BONpochbl:

Mpoponkunte onpenenerHme: « MHOrorpaHHUK — 3T0...».
Mpoponxute onpegeneHue: «lpmusma — 3T10...».
Mpoponknte onpegeneHue: «MpamoyronbHbl Nnapannenenunes — 310...».
Mpogonkute onpeaeneHne: «Kyb —ato...».
Mpopgomxkute onpeaeneHune: «Mnpamuga — 3710...».
Coopmynnpyinte CBOMCTBO O NPOTMBOJIEKALLMX FPAHAX Napannenenunesa.
Coopmynnpynte CBOMCTBO O AMAroHANAX Napannenenvnesa.

8. Cdopmynnpynte CBOMCTBO O AMAroOHaAM U JIMHEWHbIX pasmepax
NPAMOYro/sIbHOro Napannenenuneaa.

9. Kakasa npuama HasbiBaeTcA npamon?

10. Kakas npm3ama Ha3blBaeTCcA NPaBUIbHON?

11. PacKpoiTe NoHATUE «NpPaBUAbHAA NUPaMnNaa».

12. Yto Takoe anodema npaBuAbHON NMPaMUabI?

13. B 4yem OT/IMYME MNOJIHON MNOBEPXHOCTM MPU3Mbl OT MOJIHOM MOBEPXHOCTU
nupamumgbl?

14. Cdopmynupyite Teopemy O BblYMCAEHUM OOKOBOM MOBEPXHOCTU MNPAMOM
npu3Mbl.

15. CdopmynupyinTe Teopemy o BbluMcaeHN HOKOBOM NOBEPXHOCTU NPaBUIbHOM
nMpamuabl.

16. Hasosute npegmeTbl U3 Bawwen NpodpeccCMoHaNbHON AeATENbHOCTHU, KOTOPbIE
nmeroT GopMbl MHOTOFPaHHMKOB.

17. Kakue  MHOrFOrpaHHMKM  Ha3bIBAKOTCA  NpaBuAbHbIMM?  [lepeuncante
NpaBW/ibHble MHOFOrPaHHMKMW.

18. Tlpopgonxute onpegeneHue: «LlmnnHap — ato...».

19. Tlpopgonxute onpepgeneHmne: «k KOHyc — aTo...».

20. Mpoponmkute onpeaeneHne: «YCeYeHHbIM KOHYC — 3TO...».

No Uk wnNeE

21. [popgonxute onpeaeneHue: «lllap —3to...».

22. YTO0 ABNAETCA BbICOTOM YCEYEHHOIO KOHYCa?

23.  YT1O ABNAeTCA OCEBbIM CeYEHMEM UMAMHAPA, KOHYCa, YCEYEHHOro KOHYCa,
wapa?

24. MNepeuncante eanHULbI UI3SMepeHUAa naowagm, obvema.

25. Yemy paBHO OTHOLIEHME M0WAAEN NOBEPXHOCTENM MNOAOOHbIX ¢uUryp B
npocTpaHcTBe?

26. Yemy paBHO OTHOLEHME 06beMOB NOAOOHbIX pUryp B MpOCTpaHCTBE?
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27. HasoswuTe npeameTbl U3 Ballen NpodeccnoHanbHOM AeATebHOCTU, KOTopble
nmetoT GopMbl TeN BpaLLEHUS.

KoHTponbHaa pabora Ne6
Ob6asatenbHasa 4YacTb
Mpu peweHuu 3adaruii 1-4 3anuwume npasunbHblii omeem U3 4Yemobipex

npeosIoHEeHHbIX.

1. (1 6ann) B Kakux eAMHMUAX W3MepsAeTca njowagb NOBEPXHOCTU
MHOTOrpaHHUKa?

A) B rpaaycax; b) B meTpax; B) B KBaapaTHbIX MeTpax; ) B ABYrpaHHbIX rpagycax.

2. (1 6ann) Nnowaab 6O0KOBOM NOBEPXHOCTU NPU3MbI BbluMUCaaeTcA No dopmyne:

A) S =Seok + 2 Socu.; B) Seoxk =Pocu™H; B) S = Beok + S Sock; ') SOOK =2Poci™H.

3. (1 6ann) YTo ABNAETCA OCEBbIM CEYEHMEM YCEYEHHOTO KOHYCca?

A) paBHOGegpeHHbI TpeyroNbHUK; bB) paBHObeapeHHas Tpaneuus; B)
NPSAMOYronbHUK; ) npAaMoyrosibHas Tpaneyms.
4. (1 6ann) Kakas ¢purypa nonyyaetcs npum BpaLLeHNUM NPAMOYro/IbHOro TPEYronbHMKA

BOKPYr O4HOr0 U3 CBOMX KaTeToB?
A) KoHyc; B) yceueHHbIN KOHYC; B) nupamunaa; M) yceyeHHas nupamunaa.
Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) Pebpo ocHOBaHMA NPaBUAbHOM TPEYrosbHOM NUpamuabl 3 M, anopema
6m. HainauTe nnowaab 60KOBOM NOBEPXHOCTM NMPAMUADI.

6. (2 6anna) AnaroHanb Kyba paBHa V/588. HanpguTte ero obvem.

7. (2 6anna) NMNpAMoyrosbHUK co CTOPOHaMM 8CcM 1 3cM BpaLLL@aeTcs BOKpYr 60/bLiei
CTOPOHbI. Hangute obbem, naowaam 60KOBOM M MOAHOM NOBEPXHOCTEM MOSYYEHHOrO
Tena.

8. (2 6anna) BbluMcanTb NOBEPXHOCTb KPOHbI KYCTapHMKA, nmetowero ¢opmy Lwapa
paguyca 0,5 m. B oTBeT 3anunwinTe 4Yncno, geneHHoe Ha 7.

JdononaHutenbHasa 4actb

Mpu esbinonaHeHuu 3adaHua 9 3anuwume xo00, obocHoeaHue peweHua U
nosay4yeHHoIli omeem.

9. (3 6anna) Co3maTb Moaenb KAymbbl, Mmerowen dopmy KOMOBUHMPOBAHHOIO
reoMeTpuyeckoro Tesa, BbINOJHUTL Heobxogumble pacyeTbl (naowaab, ob6bem,
KOJIMYECTBO M BUAbI CAXKEHLEB).

Mpepnonaraemble moaenun Knymo:

L

3TaNOHbI OTBETOB:
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Homep 5 6 7

3afaHuA

Otser 27 2744 72 T,
48 T;
64 1
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3.6 lMepsoobpa3sHasa hyHKYuu, ee npuMmeHeHue

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepkKe (3nemeHmeol):

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

TeopeTnyeckue Bonpochbl:
MpopomkuTe onpepenerne: «dyHkuma F(x) Ha3biBaeTca ...».
PacKkpowTe reomeTprMyecKmii CMbIC/1 ONpeaeeHHOro MHTerpana.
MpogonxuTe onpegeneHne: «KpMBoAnMHeNHan Tpaneums — 3To...».
Coopmynupyinte dopmyny HotoToHa-/lenbHuULa.
B yem 3akntouvaeTca obwmin BMA BCcex nepBoobpasHbIx?
Mepeuncante npasuaa BbIMUCAEHUA UHTEMPAIOB.

ok wnE

KoHTponbHasa pabora No7
O6sa3atenbHasn Yactb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLII omeem U3 Yembipex

npeosIoHeHHbIX.
1. (1 6ann) Ona kakoit n3 GyHKumMI dyHKUMA F(x)=x3-3x*+1 aBnseTca nepsoobpasHoOn?
A) f(x)=3(x>-2); B) f(x)=3x(x3-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.
2. (1 6ann) AaHa pyHKuma f(x)= 3x>+1. Yemy pasHa F(1)
A)2; 6) 4; B) 6; T) 1§.
3. (1 6ann) O6wmit BUA BCcex nepBooobpasHbix ana 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 6ann) Boluncnurte onpeaeneHHbIN UHTErpan ff xdx.
A)-1;B) 1; B) -1,5; T) 1,5.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.
5. (2 6anna) Asnaetca am F(x)=x3-3x+1 nepsoobpasHoi ana pyHkumm f(x)=3(x3-1)?
6. (2 6anna) 3apante nepsoobpasHyto F(x) ana dyHkumm f(x)=3x3-2X, ecam U3BecTHbl
KoopAanHaTbl Toukn M (1, 4) rpaduka F(x).
7. (2 6anna) Ha pucyHke usobpaxkeH rpadpuk ¢yHKumm y=f(x), onpegenéHHoin Ha
nHtepsane (—3; 11). Hanante HaumeHblee 3HaYeHMne GyHKUMK f(x)Ha oTpeske [2; 9,5].
i

A ¥ = flz)
N
3 . 'HR =
) / ‘-,l 11
NN LY
\\ZEAVA ]

8. (2 6banna) Ha pucyHKe nsobparkeH rpaduk Hekotopoi dyHKkumm y=f(x). NMonbayacb

. 5
PUCYHKOM, BblY4MCAUTE onpeaeneHHbIn leTerpanf1 f(x)dx.
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JononHutenbHas YacTb

Mpu evinonHeHuu 3a0aHua 9 3anuwume xo00, ob6ocHoeaHue peweHUa U
nosy4yeHHolIli omeem.
9. (3 6anna) Bblumncnmtb naowanb KAymbbl, NepUMeTp KOTOPOWN OrPaHNYMBAIOT IMHUK

y=0, y=X, y=-2x+6. Pewntb AByma cnocobamm. Caenatb 4epTexK.

3TaNI0OHblI OTBETOB:

Homep 2 3 4 5 6 7 8
3apaHuA
OTser A b r aa x>-x*+4 -3 12
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3.7 CmeneHu u kopHU. CmeneHHasa hyHKYuA

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepkKe (3nemeHmeol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTuyecKkue Bonpochbl:

1 Chopmynnpynte onpeaenieHme CTeneHHOM GyHKUUMN.

2. Mepeyncnnte CBOMCTBA CTENEHHOM GYHKLUMK C LLENbIM MOKa3aTeIeM.

3. Mepeuncnute CBOMCTBA CTENEHM C LENCTBUTE/IbHbIM  MOKa3aTeNeMm.
NpuseguTte npmumepsbl.

4. Mepeuncnnte CBOMCTBA KOPHA HaTypanbHOM cTeneHun. MNpuseante npumepbl

5. Ha uto Heobxoaumo o0bpaTUTb BHMMaHWE NPU PeLlEHNN UPPALMOHANBHOIO
YPaBHEHUA YETHOM CTENEHU?

6. Yemy paBeH KOpPeHb YeTHOM CTEMEHM U3 OTpULATENbHOro Yncna? Mpuseante
npumep.

7. Yemy paBeH KOpeHb HEYETHOM CTeneHn U3 OoTpuLaTeNbHOro 4ucna?
Npusegute npmumep.

8. Ha 4yTto cToMT 06pPaTUTL BHMUMAHME NPU pPeLeHnn NPPALMOHabHbIX, AP06HO-

PaLMOHaNbHbIX YPaBHEHUI U HEPABEHCTB?

KoHTponbHaa paborta Ne 8
Ob6asatenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHblili omeem U3 4Yembipex

npeosioXeHHbIX.

1. (1 6ann) MesKay KakMMu ABYMS HATypanbHbIMU YUCAAMU HAXOAMTCA Yncno V19?
A)19120;6)2n3;B)181n 19;T) 3 un4.

2. (1 6ann) Onpepennte KopeHb ypaBHeHMA x3=125

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

3. (1 6ann) Pacnonoxute B NnopsaKe BO3pacTaHUA Yncna: 2; i/? V17

A) 2; /5 V17;8) 2, V17, /5 8) Y5, 2, V17, 1) VI7; 2, 5.

4. (1 6ann) YMHOXas yncna c 0A4MHaKOBbIM OCHOBAaHWEM, UX CTEMEHMW...?

A) ymHoKaem; b) gennm; B) cknagbiaem; ) oTHUMaem.

Mpu evinoaHeHuu 3adaHuii 5-8 3anuwume xo00 peweHus u Nosay4YeHHoIli omeem.
558, 2.9
a b) - a b)

648

5. (2 6anna) Haiaute 3HaYeHMe BblipaxKeHMn npuv a=7.

(VIZ+VB)
10+96

6. (2 6anna) HaliauTe 3HaYeHME BbipaXKeHuUs
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7. (2 6anna) PaccTtoAaHuMe oT HabaoaaTensa, HaxoaAweroca Ha HeboabLwo BbicoTe h
KMNOMETPOB Haj 3eMNEN, A0 Habnoaaemon UM SIMHUKU FTOPU3OHTA BbIYUCAAETCA NO

dopmyne

JononHutenbHas YacTb

, roe R=6400 km — paanyc 3emnun. C Kakon BbICOTbl FOPMU3OHT BUAEH
Ha paccToAHMN 48 KunomeTtpos? OTBET Bbipa3nTe B KWIOMETpPaAX.

8. (2 6anna) Pewmnte ypasHeHune Vv —32—x=12.

lpu ebIinonHeHUU 3a0aHua 9 3anuwume x00, obocHosaHue peweHua u

nosay4YyeHHolIli omeem.

9. (3 6anna) PewunTte rpadpuyeckm cuctemy ypaBHeHUN: {yy=_§

3TaNoHbl OTBETOB:
Homep 5 7 8 9
3apaHua
OtBer 49 0,18 -36 (1;1)
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3.8 lNokazamenvHaa hyHKYuUA

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmeoil):
OK1,0K2,0K3,0K4,0K5, OK6.

TeopeTnyeckme BONpochl:

1. Chopmynunpynte onpeseneHme NoKasatTenbHOM GYHKLUMN.

2. MNepeuyncanTe CBOMCTBA NOKa3aTeNbHON QYHKLUNN.

3. Mepeuncnmte cnocobbl peleHma NoKa3aTeIbHbIX YPaBHEHNA.

4, Coopmynupynte  nNpaBuIO  peleHUA  NPOCTEMWMX  MOKA3aTesbHbIX
HepaBEeHCTB.

5. B yem 3akntoyaeTca rpaduryeckmnii cnocob peleHna ypaBHEHUN.

6. MpnBeante npumep GyHKLMOHANbHOM 3aBUCMMOCTM NOKA3aTeNbHOM GYHKLUN U3
peanbHOM KU3HMW.

KoHTponbHaa paborta N29

06a3aTtenbHanA YacTb
Mpu peweHuu 3adanHuii 1-4 3anuwume npaeunbHelli omeem u3 4Yemobipex

npeosioXEeHHbIX.

1. (1 6ann) Mpn Kakom 3HayeHMM a PyHKUMA y=a* OGbiBaeT Ha Bcel obnactu
onpeaeneHns?

A)a=3; B)a=8,25; B) a=; I) a=V/3.

2. (1 6ann) Ha pucyHKke nsobpaxkéH rpapuk dyHKkumm Buaa f(x)=a*. Hatgmurte 3HayeHume

f2).
YA

51

fix)y=a"

'y

A) 25.; B) 5; B) 32; ') HeT BepHOro oTBeTa.
3. (1 6ann) PyHKUMA 3agaHa GoOpPMYNOIA: f(x)=(%)x. Yemy pasHo f(-2)?
A)—; B)-4;B) 4;T) V2.

] x—13

— =3.
4. (1 6ann) KopeHb ypaBHEHUA (9) ?
A) 12,5; B) 13; B) 14; T) 15.

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.
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5. (2 6anna) Hallgute KopeHb ypaBHeHua 3¥2-5%3%=12

6. (2 6anna) CKOMbKO LeNbIX peleHnin MMeeT HepaBeHcTBo1<7%1<49?
_ 25—8x—x2
7. (2 6anna) Hangnte TouKy MakcMmyma GyHKLUK Y :
8. (2 6anna) B xoae pacnaga pagMoaKTUBHOIO M30TOMa €ro Macca yMeHbLlaeTcsa no

m(t) =my-271T,
3aKOHY ‘' rae mo — HavyanbHaA macca usortona, t — Bpems, npoweawee

OT Ha4YaNbHOrO MOMeHTa, T — nepuoa noaypacnaga. B HavyanbHbIA MOMEHT BPEMEHMU
macca m3otona 184 mr. MNepuosg ero nonypacnaga coctasnser 7 mumH. Hangute, yepes
CKOJIbKO MMHYT Macca nsotona byaet pasHa 23 mr.

[JononHutenbHas YacTb
Mpu ebinoaHeHuu 3ad0aHua 9 3anuwume x00, ob6ocHosaHUe peweHusa U
nosay4YyeHHolIli omeem.

—2x=0
9. (3 6anna) PewunTte rpadpuyeckm cuctemy ypaBHeHUN: g _ox =
3Ta/IOHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHusA
OtBer B A B A 1 2 -4 21 (2; 4)
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3.9 /loecapughmel. Jlocapugpmuveckan pyHKyus

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
OK1,0K2,0K3, 0K4,0K5,0K6.

TeopeTuyecKkue Bonpochbl:

1. Chopmynunpynte onpegeneHme norapuPpmmyeckomn GyHKUUM.

2. MepeuncnmTe CBOMCTBA 1OrapnUPMmMUECKor GyHKLUM.

3. Mpoponkute onpegeneHune: «Jlorapudm — 3T1o...».

4. Yemy paBeH norapuém npomsseaseHns?

5. Yemy paBeH norapudm 4actHoro?

6. Mpusegute npumepbl norapudmmMyeckon cnmpanm B nNpupoae M B
OKpY»KatoLem mupe.

7. Ha u4to cTtouMT 06paTuTb BHMMaHME MPU pPEeeHUn NorapuPMmUYEcKnx u
YPaBHEHWUN N HEPaBEHCTB?

6. Mepeuncnumte cnocobbl peweHna norapuPMmnYecknx ypasHeHun.

7. Chopmynnpynte NpaBuAO pPeELUEHUA MNPOCTENWNX  NOrapuPmMmyecKkux
HepaBEeHCTB.

8. B yem 3akntouaeTca rpaduryeckunii cnocob peleHna ypaBHEHUN.

6. MpuBegunTe npumep PyHKLUMOHA/IbHOM 3aBUCUMOCTU IorapuPpmmnyeckon pyHKUMm
N3 peasibHOM }KU3HMW.

KoHTponbHaa paboTta N210
O6asatenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHbIli omeem U3 4Yembipex

npeosioXeHHbIX.
1. (1 6ann) Kakas 13 ¢pyHKUMIN BO3pacTaeT Ha Bcel obnactm onpeaeneHuna?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; ) f(x)=log1 x.

2
2. (1 6ann) Ykaxute obnactb onpegenenns oyHkumn f(x) = 1g ZXXJ::

A) (-7; 1,5); B) (-°°; -1,5), (7; +°°).; B) (-1,5; 7); T) (-o°; -7), (1,5; +o°).

3. (1 6ann) Pacnonoxutb B nopaaKe BospactaHua: logg s 4;1og, 5 0,4, 1ogg 5 i.

1 1
A)logg s 4; logg 5 0,4; 10805 " B) logy s 4;1080,5 " loggs 0,4;

1 1
B) loggs " logos 0,4;l0oggs4; I)logys0,4;loggs " logg s 4.

4. (1 6ann) Haliamte KOpeHb ypaBHeHUA logy(5—x) =2.
A) 11; B) -11; B) -3; T) 3.

Mpu evinonHeHuu 3adaHuli 5-8 3anuwume xo0 peweHus U Noay4YeHHoIli omeem.
5. (2 6anna) OnpegenuTe 3HaueHMe BbipaxeHus logy 2 + log, 3 + 210824,
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6. (2 6anna) YKaxkunte HauMeHbLUee Lenoe peleHne HepaBeHcTBa:
logs(6x —4) > 2.

7. (2 6anna) HaitamTte TOUKY Makcumyma GyHKUMK Y= 8111()6 + 7) —8x+3.

8. (2 6anna) na oborpeBa NomeLLeHMA, TeMrnepaTypa B KOTOPOM NOAAEPKMBAETCA
Ha ypoBHe T;=15° yepe3 paanatop OTONNEHWA MNPOMYCKAOT ropadvyto Bogy. Pacxon
npoxogdAuwen yepes Tpyby pagumatopa Boabpl m = 0,6 Kr/c. Mpoxoaa no Tpybe paccronaHue
X, BOZA OX/IaXX[AeTcA OT HavyanbHOW TemnepaTypbl Te=91° no Temnepatypbl T, Npuyém

T, — T, Br- B
T = 4200—— y = 28—
I'—Ty rpe Kr-°C — tennoémKoctb BOAbI, M- C —

KoappuumeHT Tennoobmena, a & = 0.8 — nocroanHan. HallauTe, Ao Kakoi TemnepaTypbi
(B rpagycax Llenbcus) oxnagurcs Boga, ecnuv AsnHa Tpyobl pagmatopa pasHa 144 m.

X = acmlog
¥ 2

AononHuTenbHasa 4acTb
Mpu ebinoaHeHuu 3adaHua 9 3anuwume x00, 0b6o0cHOBaHUe peweHuUsa U
nosy4eHHoIli omeem.

2x = logz 135 —logz 5
9. (3 6anna) PewwnTte rpadpunueckn cuctemy ypaBHeHMﬁ:{y +ex=logs 083

2y —3x=6 '
ITaNOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a4aHuA
Otser A r A b 5 3 -6 34 (0; 3)
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3.10 Mnooscecmea. Inemenmul meopuu 2paghos

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

OK 1, OK 4, OK 6, OK 7.

Teoperuyeckne BONPOCHI:
Cdhopmynupyiite onpeneneHne MHOKECTBA.
[Tponomxkure onpenenenue: «OObEAUHEHNE MHOXKECTB — 3TO. ...
[Tponomxkure onpexnenenue: «llepeceueHne MHOKECTB — 3TO.. ..
[Tponomxkure onpenenenue: «Pa3HoCTh MHOXKECTB — 3TO.. ).
N300pa3ure o0beAMHEHNE ABYX MHOXECTB Ha Kpyrax Jiepa.
N3006pa3ute nepeceyeHre Tpex MHOKECTB Ha Kpyrax Dujepa.

NogohkrowdE

rpada?
8. Kak HaiiTu cTeneHb BepIIMHbI rpada?
9. HazoBuTe OTIUYHUTENbHBIC YEPThI MOTHOTO M HETIOJIHOTO rpadoB.
10.HazoBuTe OTIMUNTEIBHBIC YEPTHI CBSI3HOTO M HECBS3HOTO rpadoB.

KonTtpoJsbHas padora (Nel3)
Oos3aTe/bHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume nNPABUIbHBIIL Omeem U3

npeodI0HCEHHbIX.
1. (1 6amn) Kakas onepanus uzo0paxeHa Ha kpyrax Jitnepa?

A B

A)E=AuB;B)E=AnB;B)E=4\5,T) E=A-B.
2. (1 6amm) Kakoii rpad npeacraBieH?
A) nonueiit; b) Henonueiii; B) AEPEBO; I') HyneBoi.

Cdopmynupyiite onpeaenenue rpada. Uto Ha3biBaeTCs BEpIIMHON, peOpoM

uemoslpex

3. (1 6amn) [Iarepo pabounx BCTPETHIIMCH MTPHU BHICAJIKE IIBETOB B KITyMOBbI. CKOJIBKO

BCETO ObLIO CAEIIAaHO PYKOIOXKATHIMA
A)10;Bb)11;B)5;T) 6.
4. (1 6amn) Onpenenurte CTENEHb BEPITUHBI B:
A

E F

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

Ilpu évinonnenuu 3ad0anuii 5-8 3anumiume x00 pewienus u nOJIYy4eHHbLIL OMeen.

33



5.(2 6amna) 1. Jlanwr nBa MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumure 1 u300pasute rpaduuecku HOBO€ MHOXKECTBO E: a) E= AuUB ; 0)E=AnEB.

6. (2 6anna) Komunel [1Py3bs 3aHUMAaIOTCA KaKMM-HUOY1b BUJIOM criopTa. 14 u3 HUX
yBiekatoTcs ¢pyroosnoM, a 10 — Gackerbosiom. M ToIbKO ABOE YBIEKAIOTCS U TEM U
[TPyrum Bugom cnopra. Ckomnbko [1Py3eit y Tonu?»

7. (2 6anma) Ha pucyHke — cxema Jopor, CBSI3BIBAIOIINX ropojickue napku A, b, B,
I', [, E. Ilo xaxxnoi 1opore MOKHO JBUTaThCs TOJBKO B OJJHOM HaIIPABJICHUU, YKa3aHHOM
cTpenkoi. CKOJIBKO CYIIECTBYET Pa3IuyHbIX ny}Eeﬁ u3 napka A B napk E?

<\<\
AN

8. (2 6amna) MoHO I HApUCOBATh M300pAKEHHBIM Ha pUCYHKE Tpad HE OTphIBas
KapaHalr oT OyMard v mpoBO/Jis Kaxa0e pedpo poOBHO OJHH pa3?

JlonoJiHuTeIbHANA YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peuleHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6ayna) IlepByro WM BTOPYIO KOHTPOJbHBIE paOOTHI M0 MAaTEMATUKE YCHEIIHO
Hanucany 33 CTy/AeHTa, MEePBYI0 WU TPeThio — 31 CTYIACHT, BTOPYIO MIU TPEThIO — 32
cTtyneHta. He meHee AByX KOHTpOJIbHBIX paOOT BbIMOJHUIU 20 cTyaeHTOB. CKOJBKO
CTYJIEHTOB YCHEIIHO PELINIIU TOJbKO OAHY KOHTPOJIbHYIO padboTy?

JTAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHUA
OTBer B b 10 r - 22 8 HET 18
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3.11 3nemeHmMbl KOMBUHAMOPUKU, CMAMUCMUKU U meopuu eepoamHocmeli

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):

MK 2.2,

1.
npumep.

ABNEHUAX.
12.

ABNEHUAX.
13.
14.
15.
16.
17.
18.
19.
20.
21.

NK 2.1

TeopeTuyeckue BONpochl:
Mpogonkute onpegeneHue: «CnyvyamHoe cobbiTme — 370..». lpuBegute

MpuBeguTe NpuMep AOCTOBEPHOro cobbITUA.

MpuBeguTe NpMMep HEBO3MOXKHOIO CObbITUA.

MpoaonKute onpeaeneHne: «BepoaTHOCTb cayvaitHoro cobbiTva — 370...».
Coopmynnpyinte NpaBUIO HAXOXKAEHUA CIOKEHMA BEPOATHOCTEN.
CodopmynunpyinTe npaBuIo YMHOKEHUA BEPOATHOCTEMN.

Kak HaliTK cpeaHee apndmeTMyecKoe YMCoBOro paaa?

Kak HanTu meaunaHy 4McnoBoro paga’?

Kak BbluMcaaeTca pasmax YncaoBoro paaa’?

[NA 4ero Hy»KHbl gnarpammsl, rpadukm? MNepeyncante BuUAbI AMarpamm.
MpuBeguTe nNpumepbl NPOABNEHMUA 3aKOHA 60MbLWIKMX YMcen B NMPUPOAHbIX

MNpneeanTe Nnpumepbl NPOABAEHUA 3aKOHA 6onblINX Yncen B 06LLI,eCTBeHHbIX

Y10 M3yyaeT CTaTUCTMKA?

Mpogonxute onpeaeneHue: «CoyetaHme — 370...».
MNpoponxknte onpeneneHne: «PasmeweHne — 370...».
Mpoponkute onpeaeneHune: «llepecTtaHOBKU — 3TO...».
MpuBeanTe NPUMEP MHOMKECTBA U3 PEAIbHOM }KU3HWN.
MNpusegute npumep onepaumm nepecevyeHmna MHOXKECTB.
MpuBeguTe npumep onepaummn ob6beAMHEHUA MHOMXKECTB.
Mpusegute npumep onepaymm pasHOCTU MHOXKECTB.
PackponTte NoHATUA «rpad», «4epeBo», KLUKAN.,

KoHTponbHaa pabora Nel11l
0O6a3aTenbHaa Yacrtb

Mpu peweHuu 3adaHuli 1-4 3anuwume npasuabHeili omeem u3 4Yemoipex
npeosIoXEeHHbIX.

1.

(1 6ann) KombuHaTopuka — 3TO pasgen MaTtemaTMKM, OTBeYaloWuih Ha

BOMPOCbI CKONIbKMMW CNOCOBAMM, MOMKHO BblIOPATb 3/1IEMEHTDI ...
A) 3agaHHOro KOHEYHOro MHoKectBa; b) 6eckoHeyHoro mHorkectsa; B) nwoboro

MHOMeCTBa;

') nppayMoHanbHbIX YMcen.

2. (1 6ann) CoegnHeHua 13 n anemeHToB, oTamyatowmeca MPyr ot MPyra Tonbko
NOPALKOM PACNO/IOXKEHMA B HUX SN1€MEHTOB, Ha3blBalOTCA:
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A) nepectaHoBKamu; b) couetaHnamu; B) pasameuwteHnamu; ) KombuHaumnamu.

3. (1 6ann) Yncno Bcex BO3MOMKHbIX Pa3MelLeHMI BbluncaseTca no popmyne:
A) A =n(n—m); B) A'=n(n—1)..(n—m+1); B) A} = n r Al =

(n-m)!’

n(n+m)

4. (1 6ann) N'pynnuposKa — 3T0...

A) ynopsgoyeHve eAMHUL, COBOKYMHOCTM MO Mpu3HaKy; b) pasbueHune epuHuy,
COBOKYMHOCTM Ha rpynnbl N0 Npu3HaKy; B) o6o6uieHne eanHUYHbIX dakToB; ) 0606LWeHMe
e4MHUYHbIX NPU3HAKOB.

Mpu ebinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHus u Nosay4YeHHblli omeem.

5. (2 6anna) B cpegHem mn3 2000 cagoBbiXx HAaCcOCOB, NMOCTYMUBLUMX B MPOAAXKY, 6
noaTtekalT. HananTe BepOATHOCTb TOFO, YTO OAMH CAY4alHO BbIBPAHHbINA A1A KOHTPOAA
Hacoc He noaTeKaeT?

6. (2 6anna) CpaBHUTb BCXOMKECTb CEMSAH NtOObIX Tpex BUAOB O4HONETHUX LBETOB 33
nocnegHue 3 roga. CoctaBUTb gMarpammy no HalAeHHbIM AaHHbIM. CaenaTb BbIBOAbI.

7. (2 6anna) LisetoBOoAy NpeasioXUAN YKPACUTb KNymby uBeTamm, MICNoNb3yA 3 BUAA.
CKOIbKO Pa3/INYHbIX BAPMAHTOB €CTb Yy LLBETOBOAA, €C/IN eCTb Bblbop M3 5 BMAOB pa3HoOM
paccagbi?

8. (2 6anna) CKonbKMMKM cnocobamm MOXKHO NocaguTb 4 KycTapHUKa B OAWNH psaa?

JdononHutenbHasa 4actb

Mpu ebinoaHeHuu 3adaHua 9 3anuwume x00, 060cHOBAHUe peweHusa U
nosy4yeHHolIli omeem.

9. (3 6anna) Ytobbl NOCTYNUTL B MHCTUTYT Ha cneumanbHOCTb «MacTep cagoBo-
MapKOBOro M NaHAwWadTHOro CTpouTeNbCTBa», abuUTypmeHT goakeH HabpaTb Ha EM3 He
MeHee 70 6an710B NO KaXgoMy M3 TPEX NpegMeToB— MATEMATMKA, PYCCKUIM A3bIK U
MHOCTPAHHbIN A3bIK. YTOObI NOCTYNUTb Ha CNEeUManbHOCTb «KoMmmepLma», HyXKHO HabpaTb
He meHee 70 6annoB NO Kaxkgomy U3 TPEX NpeaAMeToB — MaTemMaTuKa, PYCCKMN A3bIK U
obuecTBo3HaHuMe.

BepoATHOCTb TOro, 4TO abUTypuMeHT 3. nony4YnT He meHee 70 6annoB N0 MaTemMaTuHKe,
pasHa 0,6, no pycckomy A3blky — 0,8, no wMHocTpaHHOMYy A3blky — 0,7 n no
obuwectBo3HaHuo — 0,5.

Hanante BepOATHOCTb TOro, YTO 3. CMOXKET MOCTYNUTb XOTA Obl HAa O4HY U3 ABYX
YNOMAHYTbIX CNEeLMaNbHOCTEN.

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuA
OtBer A A B A 0,997 - 10 24 0,408
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3.12 YpasHeHUA u HepaseHcmaa

Ob6pazoeamenbHoble pe3yabmamel, nodsaexaujue nposepKe (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5, OK6.

TeopeTnyeckue BONpochl:

Y10 Ha3bIBaeTCA ypaBHEHUEM?
YTO 3HAUUT pewnTb ypaBHEHHNE?
Y10 TaKoe KOpeHb ypaBHEHUA?
Y10 Ha3bIBaeTCA HEPABEHCTBOM?
YTO 3HAYUT peLlmnTb HEPABEHCTBO?
B uem 3akntoyaeTca «MeTod UHTEPBAIOB»?
Y10 Ha3bIBaeTCA peLeHne CUCTEMbI YPaBHEHNI?
YTO 3HAUUT PeLwwmnTb CUCTEMY YPABHEHUN?
Mpyu peweHnn Kaknx ypaBHEHMN U HEPABEHCTB, cieayeT 06paTUTb BHUMaHKUE
Ha 06/1aCTb AONYCTUMbIX 3HAYEHNIA?

10. Mepeuyncnunte cnocobbl peleHmna ypaBHEHUN.

11. Mepeuncnute cnocobbl peweHnsa CUCTEM YPaBHEHUN.

O NOULREWNPRE

KoHTponbHasa paborta Ne 12
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npaAsuaAbHLII omeem U3 Yembipex

npeosioXeHHbIX:

1. (1 6ann) Kakoe 13 yncen aBnaeTcs KopHem ypaBHeHUA loga(x+1) =1
A)-1;B6)2;B)1;I)O0.
2. (1 6ann) Kakne 13 ypaBHeHUN nmetoT 6onee ogHOro KopHA?
A) x?2-6x+5=0; B) 3**2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ann) Onpepenute BMA ypaBHeHUs v —32-x=2.
A) nvHenHoe; b) KBagpaTHoe; B) nppauymoHanbHoe; ') paumoHanbHoe.

4. (1 6ann) OnpeaenuTe HaMMeHbLLEE Liesioe pelleHne HepaBeHcTBa 542<1?
A)-3; B6) 0; B) 3; T) -4.

Mpu ebinoaHeHuu 3adaHuii 5-8 3anuwume xo0 peweHus u noay4eHHslli omeem.
5. (2 6anna) HaiiauTe kopeHb ypasHeHus | x-3 | =2

x—y=28,
6. (2 6anna) PelunTe cucTeMy ypaBHeH Wi {2x_3y =16,
2x% —5x
—_— <X
x—3

7. (2 6anna) Pewmnte HepaBeHCTBO

8. (2 6anna) PewwmnTe ypaBHeHue (2x — 3)V3x2 — 5x — 2=0
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JdononHutenbHaa Yactb
Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, ob6ocHoeaHue peweHUa U
nosy4YeHHolIli omeem.

. T
2sin’x — \/§COS (5 —x) =0.

3w 1
—:37r|.
3TOro ypaBHEHUA, NpuHagaexawme OTpe3Kyl 2

9. (3 6anna) PewunTe ypaBHeHne . YKaXKu1Te KOpHMU

9TaNOHbI OTBETOB:

Homep | 1 | 2 | 3 | 4] 5| 6 7 8 9

3ajaHuA

Orer | B |AB| B | A |1,5] (102) |(—oe; OJU[2; 3) -1; zn.%",%’f 3.
6
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3.13 Mamemamuyeckuii npaKkmuKym
ObpazosamenbHbie pe3yabmamel, nodaexcaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5, OK6.

TeopeTnyeckme BONpochbl:
Y10 Ha3bIBaeTcA maTpuuen?
Y10 Ha3bIBaeTCA onpeaenmTenem BTOporo, TPETbEro NopALKoB?
Y10 npeacraBnset cobon umncno i?
KaKoe uncno Ha3biBatoT KOMMAEKCHbIM?
Kak HalTM moay/ib KOMNAEKCHOrO Yncna?
KaK HalTK aprymeHT KOMNAEKCHOro Yncna?
Kakne cyuwecTtBytoT opmMbl KOMNAEKCHbIX Yncen?
Mo KakMm npaBWAaM OCYLLECTBAAKOTCA AEUCTBMA Hah, KOMMJIEKCHbIMU YNCAAaMU B
TpUroHomeTpuyeckon ¢opme: NponsBeaeHne, BO3BeAEHNE B CTENEHDb, AeNeHNe?
9. Mo KakMM npaBuAaM OCYLLECTBAAIOTCA AEUCTBMA HaA, KOMMIEKCHbIMU YNCAAaMN B
noKasaTe/ibHON popme: Npon3BeaeHMe, BO3BEAEHWNE B CTEMEHDb, Ae/IeHne?
10. Yrto Ha3biBaeTcA rpadom?
11. [datb onpepenenue rpada.
12. Kakue getanu npu nsobparkeHumn rpada He BarKHbI?
13. Y70 Ha3bIBaAETCA MAPLUPYTOM, LLEMbIO, LUKAOM?
14. Yvo Ha3biBaeTcA n-paKTopuasiom?
15. Kakue cobbITMA Ha3bIBAOTCA HECOBMECTHbIMW, MPOTUBOMONOXKHbIMW,
He3aBUCMMbIMWU, 3aBUCUMbIMUN?
16. Y10 Ha3bIBaeTCA YCIOBHOM BEPOATHOCTbIO?
17. Cdhopmynumpyite TeOpeMbl CIOKEHUA U YMHOXKEHNA BEPOATHOCTEN.
18. Kakas Benm4ymHa Ha3blBaeTca Cay4aHOM?
19. Kakas cnyyanHaa BeNMYMHA Ha3bIiBAETCA UCKPETHOM?
20. Onuuwwute cxemy bepHynnu. Kakne anemeHTapHble COObITUA NOBTOPAOTCA B 3TUX
onbITax?
21. 3anuwwute popmyny beprynnu.
22. YTO0 Ha3blBaeTCA 3aKOHOM pacnpeaeneHua cly4yaMHOM BENUUYUHDI?
23. KaKoii 3aKOH pacnpegeneHuna HasbiBaeTca OBUHOMMANbHBbIM?

O NOUAEWNE

KoHTponbHaa paborta Ne 13
0O6a3aTenbHaa 4Yacrtb

4 -2 5
1. Beruucaute onpenenuTeab A={0 2 3| ¥ €ro MUHOp M,,.
-1 3 0
U
. . . | X —5x%, =10,
2. HalimuTe perieHre CUCTEMBI JINHEWHBIX YPaBHEHUN .
2%, +4x, =12
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WA
3. Ha xoopAMHATHOM MJIOCKOCTH JIaH TPEYTOJBHHUK BEPITUHBI, KOTOPOTO PACIIONOXKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). Haiitu miiomanb TaHHOTO TPEYyroJbHUKA.

X1
3

tly
X3 @ xy
4 4]

X
4. Onpenenure Ynuciio pebep, MHIUAEHTHBIX BepIIuHe X3 -

5. IIpou3BOOUTCA UCIHBITAHUE AETANM HAa HAAECKHOCTh. BEpOSTHOCTH OTKaza AeTalHd 3a
BpeMs ucnibiTanus paBHa 0,3. CocTtaBUTh OMHOMUATIBHBIN 3aKOH PaCIpeIeICHUS CITyIaifHON
BEJIMUMHBI X — YHCJIO OTKAa3aBIIMX JACTAIEH U3 TPeX, MOABEPTHYBIIUXCS UCIBITAHUIO.
HaitTtn ynciioBble XapakTE€pUCTUKU ITOM BEIIMUUHBI: M (X) , D(X) , 9 (X))
W

Nwmerorest 20 cBeTogopoB Ha CcKIaje, S U3 KOTOPBIX YeThIpex3HauHble. Haymauy Oepyt 3
ceerodopa. CocTaBUTh 3aKOH pacIpelelieHus CiydailHOM BeauuuHbl X - YHucia
YeThIPEX3HAYHBIX ~ CBETOPOPOB, OKaszaBIIMXCs B  BbIOOpke. Halitu  uucnoBbie

XapaKTCPHUCTHUKHU ATON BEJIUYMHBI: M (X) ) D(X) ) o(X) .

6. HaiiiuTe KOMIUIEKCHOE W IOJIHOE COMNPOTHBIICHHUE IEIMH, €CJIH JaHbl KOMIUIEKC
HanpspkeHust U =16,5+40j u Toka | =50+3]j . 3anummre ypaBHEHHE TOKA.

NN

_ i — o
JlaHbl KOMILJIEKC HAIpPsHKCHUS U =30-e MU KOMIUIEKC TOKa | =15-e 2 Hatinute xomiiekc

CONIPOTHUBJICHUS.
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4. ®oHA OLEHOYHDbIX CpeacTB AnA pybexkHoro KoHTpona (no utoram 3.1 - 3.4)

Obpa3zoeamenbHbie pe3yabmamol, nodaexcawjue npoeepke (3nemeHmeol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
O6sa3arenbHas 4acTb
Mpu peweHuu 3adaruili 1-4 3anuwume npasuabHoili omeem u3 4Yemoipex

npeosIoHCEeHHbIX.
1. (1 6ann) OaHbl Toukm A(2,0,5), B(-2,6,3). Kakme KoopanHaTbl MmeeT cepeanHa
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 6ann) Npsmbie AB n CAl napannenbHble. Kakoe pacnosioXeHne UMetoT Npsamble
ACunBLO?
A) napannensHble; b) nepneHanKynapHbie; B) ckpewmBatotea; ') nepeceKkatoTtcs.

Tx V3

COS— = ——.

6 2 B oTeBeTe 3anuwute

3. (1 6ann) HaihguTe KOpeEHb YpPaBHEHWUA:
HanbonbWK OTpULATENbHbIN KOPEHD.

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

4. (1 6ann) Ha pucyHke nsobpaxeH rpadumk nponssoaHon dyHKUMm y=f(x). Mpu Kakom
3Ha4YeHUM X PYHKUMA NPUHMMAET CBOe Hanbosbluee 3HaYeHne Ha oTpeske [-4; -2] ?

|1I

Soov=f(x)

=Y

o 1

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHus U Nosny4eHHsbIl omeem.

5. (2 6anna) BepxHue KOHUbI ABYX BEPTUKANbHO CTOALUMX CTONOOB, yAANEHHbIX Ha
paccTtoaHue 4 M, coeguHeHbl nepeknagnHoi. Beicota ogHoro ctonba 10 m, a MPyroro 7 m.
Hangnte annHy nepeknagunHoi.

6. (2 6anna) AaHbl yeTbipe Toukn: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) AoKaxkuTe, 4To
oTpe3kn AB n C[], nepneHOMKYyNAPHbI.

7.(2 6anna) Asurasnck co ckopocTblo U = 3m/c, TPAKTOP TALWMT caHu ¢ cunom F=40 kH,
HanNpaB/JIEHHOM NOA, OCTPbIM YI/IOM ¢ K TOPU3OHTY. MOLHOCTb, Pa3BMBAaEMAA TPAKTOPOM,
Bbluncaaetca no popmyne N = Fvcosa. HIE:IIVI,D,MTE, npu Kakom yrne o(B rpagycax) aTa

K ‘M

MoLHOCTb byaeT paBHa 60 KBT (KBT—3to € ).
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8. (2 banna) MaTepuanbHaa TOUYKa ABMMKETCA MPAMOJSIMHEMHO NO 3aKkoHy x(t)=t?-
13t+23 (rge x — paccTtoAHMEe OT TOYKM OTcyeTa B MeTpax, t— Bpemsi B CEeKyHAaXx,
N3MEePEHHOE C Hayana ABUXKEHMA). B KaKO MOMEHT BpeMeHU (B CEKYHAaX) ee CKOPOCTb
6blna paBHa 3 m/c?

JononHuTtenbHasa YyacTb

Mpu evinoaHeHuu 3adaHus 9 3anuwume x00, obocHoeaHue peweHUs U
nosy4yeHHsIli omeem.

9. (3 6banna) PasbuTb UBETHUK NPsSMOYro/ibHOM dopMbl (OTHOLIEHME CTOPOH 2:3) Ha
Y4acTM  Pas/IMYHON  nNAowWaan.  YKaKuTe  pasHbiM  LBETOM  napannenbHble,
nepneHAMKYNAPHbIE, CKpeluMBaloLWmneca OTpe3KU. PaccumtaTb KONMYECTBO CaKeHLEB
LUBETOB A/A Kaxporo cektopa. OdopmuTb cxemy UBETHMKA (MOMKHO WCMO/Ab30BaTb
KomnbloTep). Hanpumep,

9TaNoOHbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3afaHuA
Orser A r r 3 5 ; 60 8 ;
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5. ®oHA OLUEHOUYHDbIX CPEeACTB ANA NPOMEXKYTOUYHOM aTTecTauum (3Kk3ameH)

Ha BbInONHEHME NUCbMEHHOM 3K3aMeHaUMOHHOM paboTbl N0 MaTemaTuke gaetca 3
acTpoHoOMMYeCcKnx Yaca (180 MUHyT).

JK3ameHauMoHHaA paboTa COCTOUT UX 2-X YacTen: 06A3aTeNbHOM U AONOJHUTENIBHON.

Ob6s3aTenbHan YaCTb COAEPXHMT 3a4aHMA MWHMMANAbHOIO 06A3aTeNbHOro YPOBHS,
AONONHUTEeNbHAA YacTb — 6onee cNoXKHble 3a4aHuA.

MpM BbINONIHEHMW 3adaHMN 006A3aTeNbHOM 4YacTn TpebyeTca npeacTaBUTbL XOA
peLlleHNA 1 YKa3aTb NOYyYeHHbIN OTBET. 3a NPaBUIbHOE BbINONHEHWE N0BOro 3aa4aHuA U3
ob6s3aTenbHOM YacTm obyyatowmmnca nonydyaete oanH 6ann. NMpu BbINOSIHEHUM 3a4aHNA U3
AONONHUTENbHON YacTn HeobxoauMmo nNoapobHO onmcaTb XOA4 pelleHuA U aTb OTBeT.
MpaBuAbHOE BbINONHEHME 3a4aHUI AONOJAHUTENBHOM YacTu oueHmBaeTcs 3 bannamm nnm
1-2 6annamu 3a YaCTUYHOE peLleHMe.

Bannbl, nony4yeHHble 3a BCe BbINOJIHEHHbIE 33a4aHNA, CYMMMUPYHOTCA.

LWkana nepesoda 6annoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 017 Noay4yeHUA ommemku
«3» (yoos.) 6-9

10-14
«4» (xopowo) (He meHee 00HO20 3a0aHUA
u3 donosHUMenbHol Yyacmuy)

6onee 14
«5» (omnauyHo) (He meHee d8yx 3a0aHuli
u3 donoaHumMensHol Yacmu)

Ob6pazosamernbHbie pe3yabmamel, nodsaexcauwjue nposepke (3nemeHmoi):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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Mpumepeobl 3K3ameHayUOHHbIX 3a0aHuli 8 buneme Nno mamemamuke

Paccmotpeno mpeametHON YTBEPXAIO:

7] 0
(1MKII0BOI) KOMHCCHEH JK3aMeHaUHOHHBIH GueT Ne _ 3aM. nupexropa no YP

Iporoxomn Ne Jducnunimaa: Maremarnka
113 ”» 20— . (DMO
I'pynna: “ oo 20 T
Ipencenarens LK Cemectp - 2
OUO

1. dans Touku A(3,1,6), B(-1,5,2). Haiinute koopauHaThel cepeanHbl oTpe3ka AB — touku M? (1 6amr)

2. lauwt Touku A(3,1,6), B(-1,5,2). Haiiqute xoopauHathl u JuyiuHy BekTopa AB. (1 6amn)

3. Haiimute KopeHb ypaBHEHUS: Sin 2x = g (1 6amn)

4. Haiitu 10c0S 20, ecu ¢0S o= - 0,2. (1 6amn)

5. Cpenusist TuHMS Tpareuu paBHa 21, a MeHbIliee OCHOBaHKE paBHO 8. Halijaure Ooliblliee OCHOBaHUE
Tpanenuu. (2 6ama)

6. Haiiqute Bektop c=3a +2b-d, ecnu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6am1a)

7. YOpocTuTh BeIpakeHue: sinx cos x ctg x — 1. (2 6anna)

8. BIUMCIUTB CyMMY M Pa3HOCTh 3aJIaHHBIX KOMIUICKCHBIX Yucel: Z1=-4+i, Z>= 1-3i. (2 6anna)

9. Permuts CJIAY metomom Kpamepa:

(3 6amna)

10.(1 6ann) Ha tapenxe 16 nupoxkoB: 7 ¢ pbiOoii, 5 ¢ BapeHbeM u 4 ¢ BumiHel. KOst Hayran BeIOupaeT
OJIMH NMUpoXoK. HaliiuTe BEpOsITHOCTh TOTO, UTO OH OKa)KETCSI C BUIIIHEH.
11. (1 6ann) Haiinute 3HaueHue Beipaxenus logz2 + logz 32

12.(1 6ann) Halinure KOpeHb ypaBHEHUS 7-6x=7.

13. (1 6ann) Pemure HepaBeHcTBO 2> > 64. B OTBeT 3aNMIINTE HAMMEHBIIEE MOIOKUTEIBHOE IIENI0E

YHUCIIO0.
x+2

1
3x-2 4

14. (2 6ann) Haiinure KOopeHb ypaBHEHUS

5
15. (2 6ann) Haiinute npousBoanyro GyHKIuU B Touke Xx=01Y = 1 x* —6x* +7x-1

16. (2 6ann) LiBeTHUK, OOPMIICHHBIN 110 MHAWBUAYAJIbHOMY 3aKa3y, MeeT (opMy muiuHApa. Beicora

nuBeTHHKA 35 cM, auameTp ocHoBaHUs 20 cM. CKOJIBKO 3eMJIH HEOOXOAMMO TTPUBECTH, YTOOBI IIBETHUK OBLIT

3aII0JIHEH MIOJIHOCTHIO. B OTBET 3anuimmre 4mcio, JeJIeHHOE Ha TT.

17.(2 6anna) BeraucnuTe maomiaas 3eMIIH, OTBEICHHOTO MO/T KIyMOY, IEPUMETP KOTOPOTO OTPAaHUIMBAIOT
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JMHUM y=Xx2-2X-2 1 y=-X*+2. Beinonuure yepresk. OTBET AaiiTe B KBaAPATHBIX METPaX.
19. (3 6anna)Pemmure ypaaenue : log 2, x-4logz x+3=0

[MpenoxaBaTens / /
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