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1 TlacmopT KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTEPUATIOB

[IpencraBieHHbIE KOHTPOJBHO-U3MEPUTEIbHBIE MaTEpHalbl  COJACPKUT  OLICHOYHbIE
MaTepuaibl JUIsl IPOBEIACHUS BXOJHOINO U TEKYILIEro KOHTPOJIEH, a TakKe IPOMEXYTOUHOM
aTTecTaluy 00Oy4YaroIUXCs.

BxoaHOl KOHTpOJL MPOBOAMTCS B Havale ydeOHOro rona. Llenbio BXOJHOTO KOHTPOJIS
SIBJISIETCS BBISIBJICHHE aKTYalbHBIX 3HAHUM M yMEHUH 00yyarouuxcs 1o MareMaTuke OCHOBHOM
IIKOJIBI.

Texyuuit KOHTPOJIb OCYILIECTBIISAETCS MPENoiaBaTeieM B TeUeHHEe y4eOHOro rojia B LessaxX
CHCTEMaTHUYECKOW MPOBEPKH M OLEHKH MOIYYE€HHBIX O0YYaIOLUIMMHCS Pe3yIbTaTOB B MpoIecce
U3y4eHHUs MaTeMaTuKu. /[ mpoBeleHHs] TEKYIIero KOHTPOJiA pa3paboTaHbl KOHTPOJIbHBIE
paboThI U TECTHI IO pa3fiesiaM, COCTABIIEHBI IEPEUHH TEOPETUUECKUX BOIIPOCOB, KOTOPHIE MOXKHO
UCIOJIb30BaTh ISl (PPOHTATIBLHOTO OMpoca, AJs COCTABJICHUS TECTOBBIX 3aJaHUMN, 3aJaHUN IS
CaMOIIPOBEPKH U B3aUMOIIPOBEPKH.

JJis mpoMeXyTOUHOI aTTecTalui pa3paboTaH MakeT KOHTPOJIbHBIX padoT.

PesynbTatsl 006ydenus, perinamentrupoanubie @I'OC COO ¢ yuerom ®I'OC CIIO
JucuuninHapHele (IpeAMETHbIE) PE3YIbTaThl OTPAXKAIOT:

— Bragenue MeromamMu JI0Ka3aTeNbCTB, ANTOPUTMAMHU PEIICHUS 3ajad, yMEHUE
(bOopMyITHPOBATH OIPEICIICHUS, AKCUOMBI M TEOPEMBI, IPUMEHSTh HX, IPOBOJIUTH JI0OKa3aTeIbHbIE
paccyxieHust B xoe pemenus 3anad; (JIP6 1)

— VYMeHHe OmepupoBaTh IOHATUSMHU: CTENEHb 4HCIA, JorapudM 4YWCiIa, yMEHHUe
BBITIOJHATh BBIYMCIICHHE 3HAYCHUW ©W MPeoOpa3oBaHMsl BBIPAKEHUH CO CTCNEHSMU U
jgorapudmamu, Ipeodpa3oBaHus POOHO-paIMOHAIBHBIX Bhpaxenuii; (JIP6 2)

— YMeHHe onepupoBaTh MOHATHSAMU: PAllMOHAIBHBIC, HPPALMOHATIBHBIC, TOKA3aTeIIbHBIC,
CTCIICHHBIE, JIOTAPUPMHUECKUE, TPUTOHOMETPUICCKHAE YPABHECHUS U HEPABCHCTBA, UX CHUCTEMBI,
(/PG 3)

— YMeHHe OIephpoBaTh MOHATUSAMU: (YHKIHS, HEMpepbiBHAS (YHKIUS, MMPOU3BOHAS,
nepBooOpa3Has, OINpeAeNeHHBI HHTErpall; YMEHHWE HaXOJWUTh MPOU3BOAHBIE SJIEMEHTAPHBIX
GyHKIMH, UCTIONB3Ys CIPAaBOYHBIE MaTepUANbl; UCCIEAOBATh B MPOCTEHIINX Cydasx (YHKIIHH
HA MOHOTOHHOCTb, HAaXOJWTh HAWOOJIbIIME M HAWMEHBIINE 3HAYeHUS (YHKIMA;, CTPOUTH
rpauKd MHOTOYJICHOB C MCIOJB30BaHMEM arlapara MaTeMaTH4YeCKOro aHaln3a; MPUMEHATh
MIPOM3BOIHYIO TIPH PEIICHUU 3a/1a4 Ha JIBIKECHUE, PEIlaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3aa9n
Ha HaAWOONBIINE W HAVMCHBIIWE 3HAYCHHS, HA HAXOXKICHHWE ITYyTH, CKOPOCTH W YCKOPCHHS;
(/IPG 4)

— YMeHue onepupoBaTh MOHATUSMU: pallioHaNIbHas (QYHKIUS, MMOKa3aTenbHas (QyHKIHS,
cTenieHHast (GyHKIUs, Jorapudmuueckas QyHKIUS, TPUTOHOMETpHUeckue (yHKIMH, 0OpaTHbIE
GyHKIIMM; YMEHHE CTpPOUTh TpadUKH HW3YYEHHBIX (YHKIMNA, HCMONB30BaTh TIpaduku Mpu
W3YYCHUHU TIPOIIECCOB M 3aBUCHUMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTUX yICOHBIX MPEIMETOB U
3aj1a4 U3 peabHON JKU3HH; BIpaKaTh (GOpMyJIaMH 3aBUCHMOCTH MEXy Beanunaamu; ([JP6 5)

— YMeHue pemaTh TeKCTOBbIE 3a/1a4l Pa3HbIX THMOB (B TOM YKCJE HA MPOLEHTHI, JOIH U
YacTd, Ha JBIKEHHE, paboTy, CTOMMOCTH TOBapOB M YCIYT, HAJOTH, 3aJa4dl W3 O0JIacTH
yIpaBJICHUS] JINYHBIMK M CEMEHHBIMH (DMHAHCAMH); COCTABISATH BBIPAKCHHS, YpPABHCHHS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayM, HCCIENO0BATh IMOJYUYCHHOE pEUICHHE H
OLIEHMBATH MPABIONOA00HOCTE pe3ynbTaTtoB; ([P6 6)

— YMeHHe oNepupoBaTh MOHATHSAMU: CpeaHee apuMeTHndeckoe, MeInana, HanOoJIbIee U
HAaUMEHbIlIee 3HAYCHHsI, pa3Max, JUCIEPCHUs, CTaHJApPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
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YMEHHUE U3BJIEKaTh, HMHTEPIPETUPOBATh HH(OpMAIMIO, NPEACTABICHHYI0 B TaOiUIax, Ha
auarpamMmax, rpaukax, OTPaXalollyl0 CBOWCTBA pEAIbHBIX IPOLECCOB W  SBICHMIA;
NPEACTaBIIATh WHPOPMALMIO C TIOMOIIBIO TAONUI] M JUarpaMM; HCCIENOBaTh CTATUCTHYECKUE
JIaHHbIC, B TOM YHCIIE C IPUMEHEHHEM Ipad)UuecKuX METO/IOB U 3JIEKTPOHHBIX cpeacTs; (/1P6 7)

— VYMeHHE OmnepupoBaTh TOHATHAMH: CIy4alHBId OMNBIT W CIy4yalHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITUS; YMEHHME BBIUUCIATH BEPOSTHOCTH C MCIOJIb30BAaHUEM
rpadU4ecKux METOJIOB; NPUMEHSTH (OPMYIJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI NIPH PELICHUU 3a]1ad; OLEHUBATH BEPOSTHOCTH PEaTbHbIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE PUBOAUTDH IPUMEPHI IIPOSABICHUS
3aKOHa OOJIBIINX YHCEN B IPUPOAHBIX U 00IIeCTBEHHBIX sBIeHusX; ([JP6 8)

— VYMeHHME ONepUpoBaTh IOHATHAMM: TOYKA, HpsiMas, IJIOCKOCTh, IPOCTPAHCTBO,
JIBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, I[apaJICIIBHOCTh W IEPIEHIUKYIIPHOCTH
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXIy HpPSIMbIMH, YIOJ MEXAY NPSMON M IIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSMHM, PAacCTOSHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSMBIMH,
paccTosiHue MeXAy IUIOCKOCTSMH; YMEHHME HCIOJb30BaTh IIPU PEIICHHM 3a1a4 W3Y4YCHHBIE
(GakThl U TEOPEMBI IUIAHUMETPUN; YMEHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB OKPYKAIOIIEr0 MHUPA;
(/1P6 9)

— YMeHue onepupoBaTh MOHATHSAMM: MHOTOTPAaHHHUK, CEUYEHHE MHOTOIpaHHUKA, KYO,
napaieNienuIe ], pu3Ma, TupaMuaa, GUrypa u moBepXHOCTh BPAILICHHS], IMIMHAP, KOHYC, IIap,
cdepa, ceyeHus (UTYpHl BpalICHUs, IUIOCKOCTh, Kacaromascs cdepbl, TWIMHApPA, KOHYCa,
IUIOIIAAbh TOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, IMIIMHAPA, TUIOIMAAb cepsl, 00beM Kyoa,
IIPSAMOYTOJIBHOIO Napajllelenuneaa, TupaMuasl, NPU3Mbl, HUWIMHAPA, KOHYCa, 1Iapa; yMEHUE
n300pakaTb MHOTOI'DAaHHMKHM U IOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C MOMOLIbIO
YEpPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHME DPACIIO3HABaTh CHUMMETPHUIO B
IPOCTPAHCTBE; YMEHHE PACIO3HABATH MPaBHIbHBIC MHOTOrpanHuKH; (/IP6 10)

— YMeHue onepupoBaTh MOHATHUAMHU: JIBUKEHHE B MPOCTPAHCTBE, MOJ00HBIE QUIYpHI B
IIPOCTPAHCTBE; HUCIOJb30BaTh OTHOIIEHUE IUIOLIAJAEH MOBEPXHOCTEH M O0OBEMOB MOJOOHBIX
¢uryp npu pemennn 3anayq; (JP6 11)

— VYMeHHEe BBIUUCIATH T€OMETPUYECKHE BEIMYUHBI (AJMHA, Yroj, IUIOIagb, OObBEM,
TUTONIA/Ib TIOBEPXHOCTH ), UCTIONB3YS H3ydeHHbIe (HopMyItbl U MeToasl; ([IP6 12)

— YMeHue onepupoBaTh MOHATHUSIMHU: MPSIMOYTOJIbHASL CUCTEMa KOOPJIMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATBHI BEKTOpA, CKAISIPHOE IPOU3BEICHUE, YroJl MEXAY BEKTOPAMH,
CyMMa BEKTOpOB, MPOU3BEIEHNE BEKTOPa Ha YMCIIO0; HAXOAUTh C MMOMOIIBIO U3YYEHHBIX (HOopMyI
KOOP/IMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHIE MEXKIY AByMs Toukamu; ([[P6 13)

— YMeHue BeIOMpATh MOAXOASIIUN N3YYEHHBIM METO/ JIUIsl pEeLIeHHs 3a7auu, pPaclio3HaBaTh
MaTeMaTuyeckrue QakThl 1 MaTEMaTUYECKUE MOJEIN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX,
B MCKYCCTBE; YMEHHUE IIPUBOJUTh PUMEPBI MATEMATUIECKUX OTKPBITHUA POCCUNCKON U MUPOBOM
maremarudeckoi Hayku. ([IP6 14)

— VYMeHue omnepupoBaTh NOHATHUSAMU: OIPEIEICHHE, aKCHMOMa, TEOPEMa, CJEICTBUE,
CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIbHBIE (DOPMYITUPOBKU; YMEHUE (HOPMYIHPOBATH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH TMPUMEPHl U KOHTPIPUMEDHI,
WCIIOJIB30BaTh METOJ] MaTEMaTU4YECKOM WHIYKIHH; MPOBOIAUTH JOKA3aTEIbHBIE PACCYXKIACHUS
IPH PEIICHHUH 33]1a4, OL[CHUBATH JIOTUUECKYIO PaBUIBHOCTD paccyxkaeHuit; (JPy 1)

— VYMeHue onepupoBaTh NOHSTUSAMM: MHOXECTBO, IOJMHOXKECTBO, OIEpalMy Hal
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar Uisl ONHUCaHUus
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peasbHBIX MPOLECCOB M SIBICHUM, W IPU PELIEHUU 3a7ad, B TOM YHUCIIE€ U3 APYTrUX y4eOHBIX
npeametos; ([IPy 2)

— YMeHue omnepupoBaTh NOHATUSAMM: rpad, CBS3HBIA rpad, aepeBo, LMK, rpad Ha
IUIOCKOCTH; YMEHME 33/aBaTh M ONMCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMHU; HCIOJIb30BaTh
rpadsr pu perrernu 3aaaq; ([Py 3)

— VYMeHue CcBOOOAHO OINEPUPOBATH TOHATHAMHU: COYETAHUE, MEPECTAHOBKA, YHCIIO
COUETaHWM, 4YMCIO NEPecTaHOBOK; OMHOM HbIOTOHA; yMeHHE HNPUMEHITh KOMOMHATOPHBIE
(bakxThl 1 paccyxkaenus s pemenns 3anaq; (JPy 4)

— VYMeHue omepupoBaTh MOHATUAMHU: HATYpaJbHOE YMCIO, LEJIOE€ YHUCIO, OCTATOK IO
MOJYJII0, pallMOHAIBLHOE YHCIIO, MPPALMOHAIBHOE YMCJIO, MHOXECTBA HATypaJIbHBIX, LEJbIX,
paloOHaIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IPU3HAKU JECIUMOCTH,
HaMEHBIIMKA OOIMKA JeNnUTeNh M HauMeHblee oOliee KpaTHoe, anroputMm EBkinmna mnpu
pELICHHH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH O3UIMOHHBIMU cucTeMamu cuucienust; ([Py 5)

— YMeHHne cBOOOJHO ONEepUpOBaTh MOHATUSAMH: CTENEHb C LIEJbIM IOKa3aTeleM, KOPEHb
HaTypaJbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM IOKAa3aTeJeM, CTENEHb C JAEHCTBUTEIbHBIM
(BelLIeCTBEHHBIM) ITOKa3aTeseM, Jorapu@m 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO
uucia; (IPy 6)

— VYMeHHe ONepHpOBaTh IOHATHAMHU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHME, HEPaBEHCTBO, CHCTEMa YpPaBHEHUH U HEPAaBEHCTB, PaBHOCHJIBHOCTb YpPaBHEHMI,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, MPpPALUOHAIbHbIE, IIOKa3aTelbHbIE, CTENECHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA U CHCTEMbl; YMEHUE PellaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMbl C IOMOILIBIO Pa3IMYHBIX MPUEMOB; pPEIIaTh ypaBHEHMUS,
HEPAaBEHCTBA M CUCTEMBI C [TaPAMETPOM; IPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelieHns MaTeMaTHMYecKMX 3a7ad W 3aJad M3 pa3IMuHbIX oOyacTell Hayku U peajbHOU
xus3au; (JIPy 7)

— YMeHue cBOOOJHO ONEpUPOBaTh MOHATUAMM: rpaduk ¢GyHKUMH, oOpaTHas (yHKLUS,
KOMIO3uIus (yHKUMH, JTUHEHHas QyHKIUs, KBaapaTUyHas (YHKLUS, CTeNeHHass (YHKUUS C
LEeNbIM  [OKa3aTeleM, TPUIOHOMETpUYeckre (yHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TTOKa3aTeabHas U Jiorapupmuieckas QyHKINM; YMEHUE CTPOUTH rpauku (yHKIU,
BBITIOJIHATH peoOpa3oBanus rpapukos ¢pyHkiwmii; (JPy 8)

YMEHHUE HUCHOJb30BaTh Tpauku GyHKIMN JUIsl H3y4EHHs IPOLIECCOB U 3aBUCUMOCTEH MpH
peLIeHUH 33734 U3 APYruX Y4eOHBIX NPEIMETOB U M3 peabHOM >KU3HU; BhIpaXXaTh GopMyIaMu
3aBHCUMOCTH MEX/y BETUUYNHAMM;

yMeHue CBOOOJHO OINEpHUpPOBaTh MOHATUSAMH: YETHOCTh (YHKIMH, MEPUOAUYHOCTD
(GYHKIMM, OrpaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (YHKIMH, 3SKCTpEMYM (YHKIIUH,
HauOoNbIllee W HauMeEHbllee 3HAueHUs (QYHKIUM Ha MPOMEXKYTKE; YMEHHME IPOBOJUTH
uccienoBanue GyHKINH,

YMEHHME HCIOJIb30BaTh CBOMCTBa U Tpaduku (QYHKUMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3a/1a4y C HapameTpaMy; M300pa)kaTh HAa KOOPAWHATHOH IUIOCKOCTH MHOXKECTBA
peleHnii ypaBHEHUH, HEPABEHCTB U UX CHUCTEM;

— YMeHue cBOOOJHO ONEPUPOBATh MOHATHAMM: IOCIEAOBATEIBHOCTh, apupMeTHyecKast
nporpeccusi, TE€OMETpHuYecKash Mporpeccus, OECKOHEYHO yObIBalolass TeoMeTpHuYecKas
MIPOrpeccusi; yMEHHE 3a/1aBaTh MOCJIEOBATEIbHOCTH, B TOM YHUCIE C MOMOIIBI0 PEKYPPEHTHBIX

dopmymn; (IPy 9)



— YMeHue omnepupoBaTh MOHATHUSMU: HENPEPHIBHOCTH (YHKIIMHM, aCUMITOTHI rpaduka
¢byHKuMU, TIepBas U BTOpas MPOMU3BOAHAS (PYHKIUH, TEOMETPUUYECKUNA U (DU3UYECKHI CMBICIT
NPOM3BOJIHOW, TEepBOOOpa3Hasi, ONPEACICHHBIM WHTETpaj; YMEHHE HaXOIUTh AaCUMITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUUCIATH IMPOU3BOAHBIE CYMMBI, MPOU3BEICHHS, YAaCTHOTO W
KOMITO3UIIUH (PYHKIMI, HAXOIUTh YpaBHCHHE KacaTeabHOU K rpaduky ¢pyukuuu; ([IPy 10)

YMEHHE HCIOJIb30BaTh MPOU3BOIAHYIO IJI HUCCIENOBaHUsS (DYHKUMN, IS HAXOXKICHUS
HAWIYYIIero peleHus B IPUKIAIHbIX, B TOM YHUCIE COLUATBHO-YKOHOMUYECKUX U (PH3UUECKUX
3aadax, Ui ONpPENEICHUsI CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIAJ U 00BEMBI (UTYp C
IIOMOUIbI0 MHTErpajia; MPUBOAUTH INPUMEPHl MAaTEMaTHMUECKOTO MOJEJIMPOBAHMS C IOMOIIbIO
muddepeHINaTbHBIX YPaBHEHHI,

— YMeHue onepupoBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIO, CONPSDKEHHBIE KOMILJIEKCHBIE
yHuclia, MOIYJIb U apryMEHT KOMIUIEKCHOIO 4Hcla, ¢opMmMa 3almucud KOMIUIEKCHBIX YHCell
(reomeTpuueckasi, TpUTOHOMETpUYeckas U  ainreOpanyeckas); yMeTb  MPOU3BOAUTH
apudmeTHyecKue IEeHCTBUS ¢ KOMIUIEKCHBIMU YUCIIaMU; MPUBOIUTH MPUMEPHI UCHOIb30BaHUS
KoMIUIeKCHBIX uncel; (JJPy 11)

— YMenue cBOOOIHO ONEPHPOBATH TOHATHAMHU: CpEJHEE apUPMETHYECKOe, MeAHuaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYCHUS, pa3Max, JUCHEpPCHUs, CTAaHAAPTHOE OTKIOHEHHE JUIS
OMKCAHUS YHCIOBBIX JAaHHBIX; YMEHUE HCCIIEJIOBaTh CTAaTUCTHUECKHE NaHHbIC, B TOM YHUCIE C
NpPUMEHEHHEM TpaHuuecKux METOJOB U JJIEKTPOHHBIX CPEICTB; TIpadUUYECKH HCCIeI0BaTh
COBMECTHbIE HAONIOACHHS C TOMOUIbIO AMArpaMM pAacCeMBaHHsI U JIMHEHMHON perpeccuu;
(APy 12)

— YMeHHe HaXOJWUTh BEPOATHOCTH COOBITHH C MCIOJIB30BAHUEM TIpa)UUeCKUX METOJIOB;
MPUMEHSTh JUIS pelleHus 3a1ad (HOpMyIbl CIOKEHUS U YMHOXKEHHUSI BEpPOATHOCTEH, (hopMyny
MOJTHOM BeposiTHOCTH, (opmyny bepHymiu, koMOuHaTOpHBIE (DaKTHl U (HOPMYIBI; OLIEHUBATH
BEPOATHOCTH PEATbHBIX COOBITUH; yMEHHE OINEpHUpOBaTh MOHITUSIMH: CIlydaiiHas BeJIMYMHA,
pacnpeieieHue BEPOSATHOCTEH, MaTeMaTU4eCKOEe OKHMJAHUE, IUCHEpCHUs U CTaHJIapTHOE
OTKJIOHEHUE CIy4aiHO! BeNUYMHBIL, (QYHKIMH paclpelesieHUus] M IUIOTHOCTH PaBHOMEPHOIO,
MOKAa3aTeIbHOI0 U HOPMAaJIbHOTO PACHpEeNeIeHUN; YMEHHE HCIOIb30BaTh CBOMCTBA U3YyUEHHBIX
pacnpeneneHuit Uil penieHns 3a1a4; 3HAaKOMCTBO C TIOHATHUSAMU: 3aKOH OOJIBLINX YUCEII, METOIbI
BbIOOPOYHBIX MCCIIE0BaHUN; YMEHHUE TPUBOIUTH IPUMEPHI TPOSABIICHUS 3aKOHA OOJIBIINX YHCET
B IPUPOJIHBIX U 00LIeCTBEHHBIX sBieHusx; ([Py 13)

— YMeHue cBOOOHO ONepUpOBaTh NOHATUSAMU: TOUKA, IpsMasi, MJI0CKOCTb, TPOCTPAHCTRO,
OTPE30K, Jy4, IUIOCKHM yroj, OBYTPAaHHBIA Yroj, TPEXTPaHHbIM yroj, MepeceKaronmecs,
napajuleJbHble M CKPEIIMBAIOIIKECS MPSAMBIE, MApaIEIbHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yroia MexXay HNpSIMbIMH, yroil MEeXAYy HpsIMOW M IIOCKOCTBIO, YrOJl MEXIy
IUIOCKOCTSIMU; YMEHHUE MCIIONb30BaTh IMPU PEIICHWU 3aJad U3Yy4eHHblEe (DaKThl U TEOPEMBI
IUTAHUMETPUM; YMEHHE OIIEHHBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
ONEepUpOBaTh  TOHATHSAMU:  MHOTOIPDAaHHMK, CEUYEHHE  MHOTOTPaHHUKA,  IPaBHJIbHBIN
MHOTOTpaHHMK, MTpU3Ma, TUpamMuaa, GUrypa U NOBEpXHOCTh BpallleHUs, HMWINHAP, KOHYC, Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, MapaiielbHble OCH WU
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTb, Kacawomascs chepsl, LHUIMHIpA, KOHYCa; YMEHHE
CTPOHUTH CEYCHHWE MHOTOTpaHHHMKA, HW300pa)kaTb MHOTOTPAHHUKH, (UTYPHl W TOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHCIIE C IMOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NMPUMEHSITh
CBOICTBa reOMETpUUECKUX (PUTyp, CAMOCTOSTENbHO (GOPMYIUPOBATH OMPECICHUS U3ydaeMbIX
¢buryp, BEIIBUTATh TUIIOTE3HI O CBOMCTBAX M MPU3HAKAX TEOMETPUIECKUX QHUTYp, 00OCHOBBIBAThH
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WM ONPOBEprarh MX; yMEHHUE MPOBOAUTH KJIaCCUPHUKAIUIO QUIYp MO pa3iNdHbIM IpHU3HAKaM,
BBIMOJIHATH HEOOXOIUMBIE JAOMOIHUTENbHbIE TIocTpocHust; ([IPy 14)

— VYmMeHue cBOOOJHO OINEPUPOBATH MOHATHAMH: IUIOMAAb (UTYphI, 00beM (UTYDHI,
BEJIMYMHA yTJa, PACCTOSSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE MEX]Yy IPSIMBIMH, PacCTOSTHUE
MEXy IJIOCKOCTSAMH, IUIOMIAAb CGepbl, MIIOMAAb MOBEPXHOCTH MUPAMUIIBI, MPU3MBI, KOHYCA,
HUWIMH]pa, 00beM Ky0a, MPSIMOYTOJIBHOTO Mapaliesienurea, TupaMuibl, IpU3Mbl, [UIUHAPA,
KOHYyCa, [IIapa; yMEHHE HAXOAUTh OTHOIIEHHE 00bEMOB 1000HBIX duryp; ([Py 15)

— YMeHue CBOOOJHO ONEPHPOBATH MOHATUSAMH: JBWKCHHE, NapalljIeNbHBIA IepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue Mofo0usi, mojaooHbIe
burypsl; yMeHue paclio3HaBaTh paBHbIE M MOAOOHBIE (UTYPBl, B TOM YHCIE B IMPUPOJIE,
HUCKYCCTBE, apXMTEKType; YMEHHE MCIO0JIb30BaTh TI'€OMETPUYECKHME OTHOLIEHUs, HaXOIUTh
reOMEeTPUYECKHUEe BEJIMYMHBI ([UIMHA, Yrojl, IJIOIIagb, 00bEM) MpPHU PEIICHUU 3aad U3 JIPYrHx
y4eOHBIX IPEAMETOB ¥ U3 peanbHoi xu3uu; ([IPy 16)

— YMeHne CBOOOIHO ONEPUPOBATH MOHSATHSIMHU: TPSMOYTOJIbHAS CHUCTEMa KOOPIHMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAHHATHI BEKTOPA, CYMMa BEKTOPOB, TPOU3BEICHNUE BEKTOpA Ha
YHCII0, pas3Nio’KeHUE BEKTOpa Mo 0asucy, CKalspHOE MPOU3Be/IeHUE, BEKTOPHOE MPOU3BEICHUE,
Yroia MeXAYy BEKTOpaMH; YMEHHME HCIOJb30BaThb BEKTOPHBIM M KOOPAMHATHBIA METON JUIs
pellleHusT TEeOMETPHYECKHX 3aJad W 3ajJad JAPYrux Yy4eOHbIX MPEeIMETOB; OINEPUPOBATH
HNOHATUSMM: MaTpuua 2x2 u 3x3, omnpenenuTenb MaTpUllbl, T€OMETPUYECKHIl CMBICIT
onpenenurens; (IPy 17)

— VYMeHHue MOJEeNHpOBaTh pealbHblE CUTyalldd Ha SA3BIKE MATEMAaTUKH; COCTABISATH
BBIPDAKEHMS, YPABHEHUS, HEPABEHCTBA M HUX CHUCTEMbl 10 YCJIOBHUIO 33Jlayd, HCCIEAOBaTh
MOCTPOCHHBIE MOJIENIM C UCIOJIB30BaHUEM amrmapaTa anreOpbl, HHTePIPETUPOBATh MMOTYYSHHBIN
pe3ynbTaT; CTPOUTh MATEMaTHYECKHE MOJEIM C IOMOIIbI0 T€OMETPUYECKUX NOHATHH U
BEIIMYMH, pEIIaTh CBS3aHHBIE C HUMHU MPAKTHUUECKHE 3aJa4l; COCTaBJISITh BEPOSTHOCTHYIO
MOJieIb M MHTEPIPETUPOBATH MOJIYUEHHBIN pe3ysbTat; peliaTh NPUKIaIHbIe 3314 CPEACTBAMU
MaTeMaTUYeCKOr0 aHajiu3a, B TOM YHUCJIE COLMAJIbHO-3KOHOMHYECKOTO M (DU3HUYECKOro
xapakrepa; ([Py 18)

— YMeHue BbIOUpaTh MOAXOASIINNA METO JUIsl PEIICHUs 33[]a4ui; MOHUMaHHe 3HAYUMOCTHU
MaTeMaTUKH B HW3YYEHHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOILIECCOB M SBIEHUI; yMEHHE
pacro3HaBaTh MPOSBICHUE 3aKOHOB MATEMAaTHKW B HMCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHI
MaTeMaTUYECKHX OTKPBITUI POCCUIICKON 1 MUPOBOI MatemaTiyeckoi Hayku. ([IPy 19)

OK O01. BeiOuparh cmocoObl pemieHUs 3a1a4  MpOPECCHOHATBHON IeSTENbHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBa IOMCKA, aHAIU3a W HMHTEpPIpeTaluu
uH(popMalui, U UHOOPMALIMOHHBIE TEXHOJOTUHU JUJIsl BHIMOTHEHHS 3a1a4 MpodecCHOHaIbLHON
JEeSITEIIbHOCTH

OK 03. TInanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, TPEINPUHUMATENBCKYIO JI€ATEIbHOCTh B MpodeccruoHalbHON cdepe, UCIOoIb30BaTh
3HaHMS 110 PUHAHCOBOM IPAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYaIIHIX

OK 04. 3¢ dexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 05. OcymiecTBisiTh YCTHYI0O U MUCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®epeparuu ¢ y4eToM OCOOEHHOCTEH COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa



OK 06. IlposiBISATH TpaAaHCKO-MATPUOTHYECKYIO TMO3UIUI0, JIEMOHCTPUPOBATH
OCO3HAaHHOC IMMOBCACHNUC HAa OCHOBC TPAAUIIMOHHBIX OGH.IC‘-IGHOBC‘IGCKI/IX HGHHOCTCﬁ, B TOM YHUCIIC
C y4€TOM TapMOHHU3aAlMKN MCKHAOWMOHAJIBHBIX W MCIKPCIUTHO3HBIX OTHOMCHHﬁ, IMPUMCHATH
CTaHAapThl AHTUKOPPYIIIUOHHOI'O ITOBECACHUA

OK 07. CopneicTBOBaTh COXPAHCHHIO OKPYXKAIOMICH Cpenbl, PecypcocOEpeKeHHIO,
OPUMEHSTh 3HaHHS 00 W3MEHEHUU KIuMaTa, MPUHIMIBI OepexIMBOro MPOU3BOJICTBA,
3¢ (peKTHUBHO AeCTBOBATH B YPE3BHIYANMHBIX CUTYALIHSIX.

2.KoHTpONIBbHO-U3MEPUTENbHBIE MAaTEPUAIIBI

2.1 KoHTpOJIbHO-U3MEpUTEIbHBIE MAaTEPHUAITBI 111 BXOJAHOTO KOHTPOJIS
Paznen 1. IloBTopeHue Kypca MaTeMaTUKHA OCHOBHOM IIKOJIBI
BXxoaHO# KOHTPOJIb COCTOUT M3 33JlaHW, YACTHYHO B3SATBIX U3 OTKphITOro 6anka OI'D u
BIIP no marematuke. Ha BbinmosiHeHUE 3a/1aHUI BXOAHOTO KOHTPOJIS JaeTcs 1 akageMuiecKuit
yac (45 MuHyT).

Bxo1HOM KOHTPOJIb COCTOUT U3 2-X YacTeil: 00s3aTeIbHON U JOTOTHUTEIBHOM.

OOs3arenbHas 4acTb COAEPXKUT 3aJaHMs MHUHUMAJIBHOTO 00s3aTEIbHOIO  YpPOBHS,
JIONIOJIHUTEIIbHAS YaCTh — O0JIEE CIIOKHBIE 3a1aHUS.

[Tpu BbINOIHEHUU 3aJjaHUN TpeOyeTCsl MPEICTaBUTh X0/ PELICHUS U YKa3aTh MOJyYEHHBIH
OTBET

Banbl, monmydeHHbIe 3a BCE BBINOJIHEHHBIE 331aHUs, CYMMUPYIOTCSI.

[Ixana nepeBoJaa 0aJ710B B OTMETKH 110 IIATHOAIILHOM CHCTEME

OtmeTka Yuco 6amios,
HEO0XOAUMOE 15l TTOJTYIEHUS! OTMETKH
«3» (ynos.) 16 - 19
«4» (xoporio) 20 - 23
«5» (OTIAMYHO) 24 -27

OO0pa3zoBarenbHbIe PE3yIbTATHI, TIOJICKAIIIE TPOBEPKE (IJIEMEHTHI):
J1P6 1, JIP6 5, IP6 6, IP6 9, /1P6 12, Z1PG 14.

APy 1, Py 5, IPy 7, IPy 8, [Py 18, [Py 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3aI[aHI/I${ BXOAHOI'O KOHTPOJIA

1. Bemonnute apupmernueckue neictsus: (3 6amia)

A4t
12,815~ 444,125

2. Cokparute npo0Ob: (3 6ana)

362 —106+3
62—36

3. BeruucnuTre, CKOJIBKO MENbIX PEIICHUH UMEET CUCTeMa HEPABEHCTB: (4 Oaia)




10-3x>7
9+2x>1
4. Pemnte ypaBHeHue rpadudecku: (3 6amia)
x?=2x +3

5. Pemuts 3amauy: (3 Gamna)
Boicora BH mnapamienorpamma ABCD nenut ero cropony AD Ha orpesku AH=2 u
HD = 32. Inaronans napamienorpamma BD pasna 40. Haiiaure niomaas napauienorpamma.

6. © Pemute ypaBHenue: (5 60aioB)

2. 10 1+2x
X x2

7. © Pemmte cuctemMy HepaBeHCTB: (6 6aiioB)

(x> —4)(3x—6) 20

x=7
x 2x+1
—+ >1
6 9

TaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7
3aJaHus
3b—-1
Otger 30 b 5 -1;3 | 816 -1,5 (7; +00)

2.2. KoHTpOJIbHO-U3MEPUTENIbHBIE MAaTEPUAIIbI I TEKYIIETrO KOHTPOJIA
Kputepuu u mikansl OIIEHUBAHUS B Pe3yJabTaTe U3YUEHUS JUCIUIUIMHBI IPU TPOBEICHUU
TEKYILETO KOHTPOJIA

Texkymui KOHTPOIb IPOBOJMUTCS BO BpPEMsS ayJAUTOPHBIX 3aHATHM 110 MaTeMaTHKE B
COOTBETCTBUM C y4eOHBIM IUIaHOM M pabouel mporpammont III1.01 «Martemartuka» mo BceM
pasznenaMm mporpaMMel. IlpeaBapuTenbHO Ha HpakTHYeCKUX paboTax — OoTpabaTBHIBAIOTCS BCe
QITOPUTMBI 0 TeMaM KaXXIOro paszzaena. Tekymuil KOHTPOJb COCTOMT M3 JBYX 4YacTei:
TEOPETHUECKOU U MpakTruuecko. [Ipu 3ToM 00yuaromuecs moay4darT 1Be OTMETKH.
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Teopernueckas 4acTb MPOXOTUT B ()OpME YCTHBIX OTBETOB: OOYyYArOIIMECS BBITSTUBAIOT
IITh KapTOYeK C BONPOCAMH, TAlOT TOJHBIM OTBET (CO CIHMCKOM BOMIPOCOB OOydaromruecs
3HAKOMSTCS B Hadajle U3y4eHusl pa3zena) win B popme TecTa.
[IIkana nepeBosaa 6aIOB B OTMETKH MO NMATHOAIIIBHON CHCTEME

OtmeTka KonndecTBo BEpHBIX OTBETOB Ha TEOPETUUECKUE BOITPOCHI
«3» (yn0B.) 3
«4y (xopoI10) 4
«5» (OTIMYHO) 5

3aaHns MPAKTUYECKOW 4YacTH (KOHTPOJIbHBIC PAOOThI) YACTHYHO B3SITHI M3 OTKPBITOTO
o0auka EI'D u BIIP nmo maremaruke.
Ha BbITIOJIHEHHE KOHTPOJIBHOM pabOTHI MO MaTeMaTHKe aaercs 1 akameMuueckuil vac (45

MUHYT).
KonTponpHast paboTa COCTOUT UX 2-X 4acTei: 00513aTeIbHON U TOTIOTHUTEEHOM.

OO0s3aTenbHass 4YacTh COACPXKUT 3aJaHUS MHUHHUMAJIbHOTO 00s3aTe€IbHOTO  YpPOBHS,
JIOTIOJIHATEJILHASA YACTh — 00JIee CIOXKHBIE 3a4aHUs. 3aJaHUA JOIMOJIHUTEILHONU YaCTU [IOMEYEHBI
3Ha4YkoM ©.

[IIxana mepeBoa 6AIIIOB B OTMETKH IO MATHOALIILHON CUCTEME

OtmeTka [TpoLeHT BBINONIHEHNS 3aJaHUN KOHTPOJIbHOM paboThI
«3» (ynoB.) 60% - 74%
«4 (xopor1o) 75% - 89%
«5» (OTIUYHO) 90% - 100%

2.2.1 Pa3nen. @yHKuuu U rpaduKu

OO0pa3oBarenbHbIe pe3yIbTaThl, MOAJIEKAIINE IPOBEPKE (ITIEMEHTHI):
J1P6 1, IP6 2, JIP6 3, Z1P6 4, IPG 5, Z1P6 6, JIPG 14.
Py 1, 1Py 5, APy 6, APy 7, APy 8, APy 18, APy 19.
OK1,0K2,0K3,0K4,0K5,0K7.

Teopernueckrie BOPOCHI

Jaiite onpenenenre YucaoBor (QyHKIUU.

Yro Takoe apryMeHT PpyHKIuH?

Urto Ha3bIBaeTCs 001aCThIO ONpeneneHus HyHKITI?
Yro Takoe 001acTh 3HAUCHUS PYHKIIUH?
[lepeuncnure criocoOb! 3aaHus PYHKIIHUH.

Kakune ¢pyHKINN HA3bIBAIOT 2JI€MEHTapHBIMU?

Yro HazwiBaeTcs rpaduxkoM GyHKINN?

Jaiite onpenenenre 4€THON (YHKITHH.

NN AR
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9. Kakas yHKIMs Ha3bIBaeTCs HEUETHOM?

10. ChopmynupyiiTe allropuT™M HCCIeT0BaHUS (DYHKITUU HA YETHOCTb.
11. HazoBute ocoGeHHOCTh Tpaduka YETHON (yHKITUH.

12. KakoBa oco6eHHOCTh Tpaduka HeUETHOU DYHKITHHU?

13. Kakast pyHKIHSI Ha3bIBa€TCS IEPUOIUUECKON?

14. Kakas ¢yHKIus Ha3pIBaeTCS BO3pACTAIOIICH HAa MHOKeCTBE P?
15. Kakast pyHK1mst Ha3bIBaeTcsl yObIBaIOIIeld Ha MHOKeCTBE P?
16. Kakas To4ka Ha3pIBaeTCSI TOUYKOH MUHUMYMa () YHKITHH?

17. Kakas Touka Ha3bpIBAETCS TOYKOW MaKCUMyMa QyHKITUU?

18. Kak Ha3bIBalOTCA TOUYKM max 1 min?

19. JlaiiTe onpeneneHue oOpaTHOM PyHKINU.

20. Kak nmoctpouts rpaduk GyHKIMHU, 00paTHON TaHHOK?

KonTtponsHas padora

1. Haiitu obnactb onpenenenus GQyHKIuu: 9 0annos)
1) y=3x>+2x2-7

2) v = 3x +5
)y_xZ—Zx

V5x—3
3)© y= x3x—x

2. BbISICHUTSD, IBNSICTCS U AaHHAs QYHKIMS YEeTHON Wi HeueTHOM: (12 GamsoB)
4, 2
) y=2x"+x"-1

2) y=4x3—x
3x%+1
3)@}’: 1X—x4

3. IIpounrars rpaduk ¢pyukuuu: (10 6aos)

—
o

IlIkama nepeBoJa 0aJJIOB B OTMETKH 110 MATHOAIIILHON CHCTEME

OtmeTKa UYucno 6amos,
HEOOXO0UMOE JIJISI TTOJTYICHHUSI OTMETKHU
«3» (ynoB.) 19 - 22
«» (xopor1o) 23-27
«5» (OTIAMYHO) 28 - 31

2.2.2 Paznen 3 Kopnu, crenenu, norapudmol

OO6pa3oBarenbHble pe3yibTaThl, MOAJIEKAIINE IPOBEPKE (ITIEMEHTHI):
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

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

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

Teopernueckuie BOPOCHI

. JlaiiTe onpezeseHue CTENEeHHU C LIEeIbIM [0Ka3aTelIeM.

. Ilepeunciute CBOMCTBA CTEIICHEH.

. Kak cpaBuuth 1B crenenu?

. 3anumute GopMyITy «CI0XKHBIX» MPOIEHTOB.

. [Jaiite onpenenenre KOpHA N — i CTENEHU U3 YKCIIA a.

. Ilepeuncinte CBOMCTBA PaJUKAJIOB.

. Kak onpesiesnts KomnuecTBO KopHei ypaBHeHHs x™* = a?

. UTo moHuMaeTCs MoJ CTENEHBI0 ¢ IPOU3BOJIBHBIM MOKa3aTeseM?
. Ilepeuncinre CBOMCTBA CTENIECHEM.

3ayeM ObUIM BBEJICHBI CTEIICHU C IPOU3BOJIbHBIM [TOKa3aTeaem?

Kakoe ypaBHeHUE Ha3bIBaeTCsA HPPALUOHAIBHBIM?

Yro He0OXOAUMO YUeCTh IIPH PELICHUH UPPALMOHATIBHOIO YPABHEHUS?
Kak nHaiitu 001acTh JOMYCTUMBIX 3HAUEHUN UPPALIMOHAIBHOIO YpaBHEHUS?
Haiite onpenenenus gorapudma yucia B 10 OCHOBAHUIO a.

Kakwue 3HaueHus MoxxeT npuHuMaTh uncio B? [louemy?

3anumuTe OCHOBHOE JOrapu(pMHUUECKOE TOXKIECTBO.

[lepeuncnure OCHOBHbIE CBOMCTBA JIOTapU(PMOB.

3auemM HEOOXOAMMO 3HATh CBOICTBA JTorapu@mMoB?

[aiiTe onpeneneHue AeCITHIHOTO Jorapudma.

Jaiite onpeneneHye HaTypaIbHOIo Jiorapugpma.

3anummre GopMmyIly mepexoja OT jorapudma 1mo oJHOMY OCHOBAaHHIO K Jorapudmy 1o

JpyroMy OCHOBaHHUIO.

22.
23.
24.
25.
26.
27.
24.
25.
26.
27.

OOBbsicHUTE, UTO O3HAYAET «IPOJIOrapu(MUPOBATH BHIPAKEHUE 110 OCHOBAHUIO a7
OOBscHUTE, UTO O3HAYAET MOHATUE « TIOTEHLUPOBAHUE»?

Kakoe ypaBHEeHME HAa3bIBAIOT MTOKA3aTEIHHBIM?

Oco0eHHOCTH pelIeHns TOKa3aTeIbHbIX YPaBHEHUI?

Kakoe HEpaBEeHCTBO HAa3bIBAIOT MMOKA3aTEIbHBIM?

OCOoOeHHOCTH pelIeHus TOKa3aTeNbHbIX HEPAaBEHCTB?

Kakoe ypaBHeHUE Ha3bIBalOT JIOrapuPMUUECKUM?

Oco0eHHOCTH pelleHus: JIorapu(MUYeCKUX ypaBHEHMNA?

Kakoe HepaBeHCTBO Ha3bIBaIOT JIOTApU(PMUUECKUM?

Oco0eHHOCTH pelIeHus JIOTapu(PMUIECKHX HEPABEHCTB?

KonTponbnas padora

1. HaiiTu 3Hauenue Beipaxenus: (3 6amma)

a)

5\/243+4\/256—\/g 6) /52 3% - 3/54- 32 B) (33

2. Beruncnuts: (3 6amna)

96 0 ()

1 1
B) 162 - 643

3. Beruncnuts: (4 6amna)
a)logs 2 +logs 18 6)log, 160 - log, 5 B) 161085 ) 128s*

logz 8
13



4. pencraButh B Buje KopHs: (3 Oamna)

5 9
a) 10x - VX 6)as - Va3 p) 2

8x

5. Boruucauts: (3 6ama)

2)logs(25V125)  6)T5 2 ) VaglErs — 19lans

6. © Pemuts ypaBHEHUE:

x—4
a) 2521 = (L) (46a1a) 6) logo,,(3x + 1) = logy (9 — 5x) (46a1a)

125

7. © PemnTh HEPaBEHCTBO:

2) (g)x_8 < (24—5)1_2x (5 6a08) 6) log,(x +2) < 3 (5 Gamwmos)

[IIxaa nepeBoa 0ATOB B OTMETKH IO MATHOALTLHOW CHCTEME

OtmeTka Yuco 6amios,
HE00XO0AUMOE ISl TOJTYYEHHUSI OTMETKH
«3» (ynoB.) 20 —24
«4» (xopor11o) 25-30
«5» (OTIIMYHO) 31-34

2.2.3 Paznien 4. IIpsiMble U IJIIOCKOCTH B IPOCTPAHCTBE

OO6pa3oBarenbHbIe pe3yIbTaThl, MOAJIKAIINE IPOBEPKE (ITIEMEHTHI):

JIPG 1, IP6 9, JIPG 11, JIP6 12, JIP6 14.
TPy 1, TPy 14, NPy 15, JIPy 16, JIPy 18, TPy 19.
OK 01, OK 02, OK 03, OK 4, OK 07.

Teopernueckue BOPOCHI

1. Yto uszyuaet crepeomeTpusi?

2. Ilepeuncnure akCHOMBI CTEPEOMETPHUH.

3. Kakue npsiMmble Ha3bIBAIOTCS CKPEILMBAIOIIUMUCS ?

4. Chopmynupyiite nprU3HaK MapaieIbHOCTH IPSAMBIX.

5. ChopmynupyiTe TpHU3HAK MapajIeIbHOCTH MPSAMOM U TNIOCKOCTH.

6. ChopmynupyiiTe NMpHU3HAK MapauIeIbHOCTH IIOCKOCTEH.

7. lana mapasuienbHas IPOEKIUs TpeyroiabHuKa. Yem n3o0pakaeTcsi MPOeKIUs CPpeaHe TUHUN
TpEeyroJibHUKa?

8. MoxeTr i npu MapaiieIbHOM MPOEKTUPOBAHUH MapauiesiorpaMMa HMOJYYUThCS Tparerus?
OOBsicHUTE OTBET.

9. Kak onpenenuts yroy Mexay CKpeluBaloIUMUCS IPSIMbIMU B IPOCTPAHCTBE?

10. Kak onpezensercs yroja Mex1y NpsMOU U MJIOCKOCTbIO?

KoHTpoibHBI TECT

Buibepume o0un u3 éapuanmos omeema u 3anecume e20 6 TUCHOK C pe3yIbmamamu.
1 .ITapanenbHBIMU MIPSMBIMU B IPOCTPAHCTBE HA3BIBAKOTCSA MPSAMBIE, KOTOPHIE:
a) HUKOTJIa He TpeceKaroTcs; 0) JeKaT B pa3HbIX IUIOCKOCTSAX U HE MEePECeKaroTCs;
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B) JIEKAT B OJHOM IJIOCKOCTU U HUKOT/Ia HE MEPECEKAIOTCSI.

2.ITpu3Hak nepneHAuKYISIPHOCTU MPSIMOUN U TUIOCKOCTH:

a) npsiMasi 10JKHA NIEPECEKATh MJI0CKOCTh MO/ IPSMBIM YIJIOM;

0) mpsiMas J0JDKHA OBITh MEPIEHIUKYISApHA JBYM MEPECEKAIOMIMMCS MPSIMbIM, JIeKalluM B
IJIOCKOCTH;

B) MpsAMas JOJKHA OBITh MEPIEHIUKYIISIpHA JIF000H MpsAMOil Jiexaleil B IIIOCKOCTH.

3.Eciu mi10ckocTh NepneHANKYIsSpHa OJHOM U3 ABYX MapallIeNIbHbIX MIPSMBIX, TO OHA!

a) MepeceKaeT IPYryro MPsAMYIO MO MPSMBIM YIJIOM;

0) mapajuienpHa Apyrou npsMoi;

B) OTCEKAET OT BTOPOM MPSIMOM paBHBIE OTPE3KU.

4.HaxknoHHas — 3T0:

a) OTPE30K, COeIMHAIOMINHN ABE TOUKH HA MJIOCKOCTH;

0) OTpEe30K, COEAUHSIONIMI TOYKY, HE NPHHAJICKAIIYI0 IJIOCKOCTH C TOYKOM IUIOCKOCTH U
JIeXKaIMA Ha IPSIMOM, HE TTEPIICHANKYJISIPHOM K 3TOM IJIOCKOCTH;

B) OTPE30K, COEIMHSAIOIIMNA TOUKY, HE IPHUHAJUICKAILYI0 IUIOCKOCTH C TOYKON IUIOCKOCTH U
JeKalMil Ha IPSAMOM, MEePIEeHANKYISIPHON K 3TOU MIOCKOCTH.

5.3anava: M3 Toukn A Ha MJIOCKOCTh MPOBEJEHA BBICOTA, KOTOpas COCTABJISIET C HAKJIOHHOM,
MPOBEJICHHON U3 3TOM K€ TOYKHU K TUIOCKOCTH, yroi B 60°. J[i1Ha nepneHuKynspa paBHa 6CM.
Uemy paBHa JUIMHA HAKJIOHHON?

a)3v2cM; 6)12cM; B)6CcM

[IIxaa nmepeBoa 0AUTOB B OTMETKH IO MATHOALUTLHOW CHCTEME

Otmetka KonnyecTBo BEepHBIX OTBETOB
«3» (yn10B.) 3
«4y (xopor1o) 4
«5» (OTIMYHO) 5

OTaJIOHBI OTBETOB:

Howmep 1 2 3 4 5

3aJaHus

OtBer

2.2.4 Paznien 5. KoopauHaThl U BEKTOPHI

OGpa3zoBaTenbHbIC PE3YyIbTAThI, MOJICKAITNE TTPOBEPKE (IJIEMEHTHI):
JAP6 1, 1P6 9, 1P6 11, JIP6 12, /1P6 13.

JIPy 1, 1Py 14, 1Py 15, 1Py 16, JIPy 17, JIPy 19.
OK 01, OK 02, OK 03, OK 4, OK 07.

Teopernueckrie BOPOCHI
1. JlaiiTe onpeneneHue BEKTOpa.

15




2. HazoBuTe BUJIbI BEKTOPOB.

. HazoBuTe neiicTBus HaJ BEKTOPaMH B TEOMETPUUIECKOH (opme.
. Maiite onpenenenue 6a3uca Ha IUIOCKOCTH.

. Maiite onpenenenue 6a3uca B IPOCTPAHCTBE.

. Kak pa3noxuts naHHblii BeKTOp B Oaswuc.

. Uto Ha3bIBaeTCs KOOpAMHATAMU BEKTOpa?

. Kak cnoxuth (BbIYECTh) BEKTOPHI B KOOPAMHATHOUN opme?

. Kakx yMHOXXHTH BEKTOp Ha YUCIIO B KOOpAWMHATHOU popme?

10. Kak onpezensercs CKalIsipHOE IPOU3BEIEHUE BEKTOPOB?

11. Kak BbuucisieTcst CKaJIIpHOE MPOU3BEICHNE BEKTOPOB B KOOpAMHATAX?
12. IIpuBeauTe npumep MaTpuIlsl 2 X 2

13. IIpuBegute npumep MaTpuilpl 3 X 3

14. Kak onpenensercss BEKTOPHOE MPOU3BEICHUE BEKTOPOB?

15. Kak onpenensieTcsi CMEIIaHHOE MPOU3BE/IEHUE BEKTOPOB?

O 0 3 O L AW

KonTponbnas padora

1. Haiitu quiuny BekTopa € = 2a + 3b, ccmu 3@ = (2; - 3;5), b = (4; 5; 1). (2 6ana)

2. Haiitn 3Hauenue npomssenenus: (C - 2a_)) : 33, eciu |a| = 4, |B| =5, ]|¢ =2, 4(5’;3) = 30°,
2(b; €) = 60°. (3 Gasna)

3. © Jan AABC. Haiitu nepumerp TpeyrojibHUKa, [UIMHY Meauanbl BM u yron A, ecnu A(2; -2;
0), B(-3; 5; 1), C(4; 3; 2). (5 6amnoB)

[Mxana nepeBoJaa 0aJ710B B OTMETKH 110 IIATHOAIILHOM CHCTEME

Otmerka Yuco 6amios,
HEO0XOAUMOE 15l TIOJTYYEHUSI OTMETKH
«3» (ynoB.) 5-6
«4» (xopor1o) 7-8
«5» (OTIMYHO) 9-10

2.2.5 I'naBa 6. OCHOBBI TPUTOHOMETPUHU

OO6pazoBaTenbHBIE PE3YIbTATHI, MOAJICKAITUE TTPOBEPKE (FTIEMEHTHI):
JP6 1, JIP6 3, JIP6 5, Z1P6 14.

APy 1, 1Py 6, 1Py 7, APy 8, 1Py 18, APy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 7.

Teopetnueckne BONpOCH!
1. JlaiiTe onpeneneHre NOHATHS «yrodl B 1 paguan»?
2. Kak nepeiTH U3 rpaslyCHON MEpHI B paJlaHHy0?
. Kak nepeiitu u3 pagrnanHoi Mephl B TPalyCHYIO?
. Kak onpenenuts MECTONOI0XKEHNE TOUKH HA YUCIOBOM OKPYKHOCTH?
. [aiite onpenenenue cuHyca 4ucia a.
. JlaiiTe onpeaeneHne KOCUHyca Yncia a.
. [laliTe onpenenenne TaHreHca yucia a.
. JlaliTe onpeneneHne KOTaHI€HCa YUCIIa a.
. B kakux yeTBepTAX KOCHHYC OTpULIATENIEeH?
0. B kakux 4eTBepTAX TAHTEHC MOJIOKUTEICH?

— O 0 1O\ kW
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11. TIpounTaiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

12. Kak HaliT¥ CUHYC 4YHKCIIa, €CIU U3BECTEH KOCHHYC 3TOr0 YHCIIA.

13. Kak HaliTM KOCHHYC YHUCIIa, €CJIM U3BECTEH CUHYC ATOI'0 YHCIIA.

14. TanreHc — 3TO OTHOIICHHUE ...

15. KoranreHc — 3T0 OTHOIICHUE ...

16. Kak HaliTU CUHYC YKCIIa, €CJIU U3BECTEH KOTAHTEHC ATOTrO e yucia?
17. Kak HaliTM KOCHHYC YHMCIIa, €CJIM U3BECTEH TAHT'€HC 3TOr'0 K€ yucia’?
18. Kak HaliTu 3HaueHUE CHUHYCa, KOCUHYCa, TAHI€HCA U KOTAaHTeHCa ISt

OTPULATENBHOTO uncia’?

19. Yto mo3BoNAIOT cAenaTh GOpMYIIbl TPUBEIACHUS?

20. Kakue mraru HeoOXOAMMO BBITIOJIHHUTE, IPUMEHSS (POPMYJIbl IPUBEACHUS ?

21. Ilepeuncnute cBoiicTBa QYHKIIUHU Y = COS X.

22. Tlepeuncnute cBOMCTBA QYHKIUHU y = Sin X .

23. Ilepeuncnute cBOMCTBA QYHKIUHU y = tg X .

24. Tloctpotite rpaduk GyHKIHUU y = Ctg X U IEPEUUCITUTE €€ CBOMCTBA.

25. Kak, 3Hast OHO pellleHue MPOCTEUIIero TPUTOHOMETPUUYECKOTO YpaBHEHUS, HAUTU

BCE €r0 peLIeHUs?

KonTponbnas pabota

1.IlepeBecTu U3 rpayCHON MephI B pafauanHyto: (3 Oana)
a)a=12°%06)a=150° ; B)a=380"°
2.IlepeBecTu U3 paguaHHON MephI B rpaaycHyto: (3 Oana)

3
a°

a)ocz9

6)(1:2?”; B) O

3

3.0mnpenenuTh MECTOIOIOKEHUE TOYKU HA €AMHUYHON OKPY>KHOCTH: (4 Oasuia)
a) o= 36° 6)a=1—1:); B)a=137 r)a=-115°

4. Beruucnuts: (5 6amioB)

a) sin 45°; 6) tg 135° ; B) cos 2?” ;T) ctg %ﬂ

cos(—g)+sin(—§)
V)

5. [IpeacraBuTk B BUE NIpou3BeneHus: ( 2 6aa)

cos15° + cos45°

6. © Haiitu 3HaueHue;

. 2 3n
sin a; tg o; cos 2a., €CIu COoS o, = - 3 T<a<— (5 6amnoB)

7. © Pemuth ypaBHeHue: (5 6amioB)

4x
2 cos 6x — /3 sin? 3= V3cos? —

4x
3

IlIkama nepesoJa 0aJJIOB B OTMETKH 110 MATHOAIIILHOM CHCTEME

OTtmMmeTka Yucio 0amios,
HE00X0IMMOE JIsI TOTYYECHUSI OTMETKHU
«3» (ynos.) 16— 19
«4» (xopor1o) 20 - 23
«5» (OTIMYHO) 24 - 27

2.2.6 Paszzgen 7. KoMiuiekcHbIe yucia
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OO0pa3zoBarenbHble Pe3yIbTaThl, TOJICKAIINE TPOBEPKE (IJIEMEHTHI):
JIP6 1, PG 3, JIP6 8, /1P6 14.

APy 1, IPy 6, 1Py 7, TPy 12, Py 17.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 7.

Teopetrueckre BOIPOCHI

1. Yto takoe mHuMag equuuna? Kax BEIUHUCISIIOT CTEIICHU MHUMOU €IWHUIILI?

2. Kakoe 4nciio Ha3pIBa€TCSI KOMIUIEKCHBIM?

3. Kakue KOMIUIEKCHbIE 4YHCJIa HA3bIBAIOTCAY YHUCTO MHHUMBIMH, DPaBHBIMH,
CONPSIKEHHBIMU?

4. Kak reomeTpruyecku 1300paxaroTcsi KOMILJIEKCHbIE yuciia?

5. Kak 3anmcpiBaeTcsi KOMIUIEKCHOE YHCII0 B anredpandeckoid popme?

6. Kak BBINOJHAIOTCS CIIO)KEHHUE, BBIYMTAHUE,YMHOXKEHHE KOMIUIEKCHBIX YHCEN B
anredpandeckoii hopme?

7. Kak BbITIoNIHsAETCS AeNIEeHUE KOMIUIEKCHBIX YKcen B anreOpanueckoi popme?

8. UTo Ha3bIBAaeTCSI MOJYJIEM U apIr'yMEHTOM KOMILUIEKCHOTO ymcia? 3anuiure GopMyIibl
JUTSL MOAYJISI U apT'yMEHTa KOMILJIEKCHOTO YHUCIIA.

9. Kak 3anmcpIBaeTCsi KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUUYECKOH opme?

10. Kak 3anucpiBaeTcss KOMIUIEKCHOE YHUCIIO B TIOKa3aTelbHOU hopme?

KonTponbublit TecT
1. Yucno i —aT0:

a)V1; 6)V0; B) V-1
2. Berumcnus i12° — 275
a)3i 6)-i B) i
3. Kommuiekcuble uncna z; = —5 — 2i Uz, = —5 + 20 SABISAIOTCS:
a) IPOTUBOITOJIOKHBIMH; 0) CONPSHKCHHBIMH; B) PAaBHBIMU
4. Ilpu BIUMTAaHUM KOMIUIEKCHBIX Ucen Zz; = 3 — 21 U 2z, = 1 — 40 nosyuum:
a)2—6i; 6)1—3i; B)2+2i
5. B pe3ynbraTe ymMHOKeHUs 31 ¥ 51 TOTy4UM:
a) 15;6) -15; B)—15i
6. Bemonnaus genenue (1 — i) <+ (1 + i), momy4umnm:
a) —i; 6)0; B)z— =i
7. B reomerpuueckoil popme uncno z = 1 — 4i Oyner NpeacTaBIe€HO B BUE:
a) BekTopa ¢ HayasioM B Touke (0; 0) u koHuom B Touke (1; -4)
0) BekTopa ¢ HayanoM B Touke (0; 0) u koHuoMm B Touke (1; 4)
B) BeKkTOpa ¢ HayanoM B Touke (1; 0) u konom B Touke (0; -4)
8. B tpuronomerpuueckoii opMe KOMIUIEKCHOE 4uCiO Z = 1 + i UMeeT BUJI:

a)z=\/§-(cos%+i-sin%);6)z=\/§-(cos¥+i-sin%ﬂ);B)Z=2\/§-<cos%+i-sing)
9. ApryMeHT KOMIUIEKCHOTO uncia Z = —1 — [ paBeH:

)5_”. 6)2' )5_”

A » P

10. B noka3arenbHO# opmMe KOMITJIEKCHOE YUCIIO Z = 3i UMEET BU/I:
. 3T

a)3e'z; 6)el'™; B)e'z

, HOJIYyYUM:

IIkama nepeBoJa 0aJJIOB B OTMETKH 110 NATHOAIIIILHOM CHCTEME

OtmeTka Yucao 0aios,
HEOOXOUMOE JIJIs1 TTOJTYICHHUSI OTMETKHU
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«3» (ynoB.) 5-6
«4» (xopomio) 7-8
«5» (OTIMYHO) 9-10
DTaJIOHBI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9 10
3aJaHHs
OTger B a 6 B |0 a a | a a a

2.2.7 Paznen 8. Ilpon3Boanas pyHKINU U ee IPUMEHEHHE

OO6pa3oBarenbHbIe pe3yiIbTaThl, MOAJIEKAIINE IPOBEPKE (ITEMEHTHI):
J1P6 1, JIPG 4, JIPG 6, J1PG 14.
APy 1, 1Py 6, 1Py 7, APy 8, APy 9, 1Py 10, [Py 11, 1Py 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckrie BOPOCHI
1. JlaiiTe onpezaeneHrne NPOU3BOIHOMN C MOMOIIBIO TOHATUS Tpeea.
2. KakoB reoMeTpruecKuii CMbICI IPOU3BOIHON?
3. KakoB (u3nyeckuii cMbICT MPOU3BOTHOMN?
4. KakoBbl OCHOBHbIE NpaBuia JuddepeHIupoBaHus?
5. 3anumuTe ob1Iee ypaBHEHHE KacaTeIbHON K TpaduKy (YHKIMU B TOUKE KaCaHMsL.
6. Kakast pyHK1IMS Ha3bIBa€TCs CIIOKHOM?
7. Kak HaiiTH MpOU3BOJHYIO CIIOKHOM (DYHKIIMH.
8. HazoBute cBoiicTBa (GyHKIIUU, €CITH €€ IPOU3BOTHAS:
1) nonoxuTenbHa Ha JAHHOM IIPOMEXYTKE;
2) orpulaTenbHa Ha JAHHOM IIPOMEXKYTKE;
3) oOpaTunach B HyJIb B JaHHOM TOUKe, a IPU MEPEX0ie Yepe3 Hee CMEHMIIA 3HAK C «+» Ha «-»
4) oOparmiiach B HyJIb B JaHHOW TOYKE, a MIPU MEPEX0/Ie Yepe3 Hee CMEHIIIA 3HAK C «-» Ha «+»
5) uMeeT 3KCTPEMYyM B JaHHOM TOUKeE;
9. Kak nckath HanOOIbIIINE U HAMMEHBIITNE 3HaYeHUs (DYHKIIMHU, HEMPEPHIBHOM Ha OTpe3Ke?
10. Kak HaiiTi Touku neperu6a rpapuka GyHKIuu?

KonTtponbHas pabora

1. Haiftu npousBouyto ¢pynkuuu: (12 6ansos)

ly=x’+5x-3 2.y:3;12—7\/x4

3.y = 4cosx — 3% 4.y =3x""log, x
x—1 26

5.y:xZ_1 6.y = (12 + 3x%)

2. Pemmts 3amaqy: (2 6ama)

3

2
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MarepuanbHas TOUKa ABHXKETCS 110 IMPSIMOM COITIACHO 3aKOHY
2 N
s(t) = 12¢% - 3 t , T1e s(t) — myTh B METpax u t — Bpems B cekyHaax. Halure ckopocTb B MOMEHT

BpeMEHHU t = 2c.

3. Pemuts 3amauy: (2 6ana)

HaiiauTe TaHreHc yriia HaKJIoHa KacaTelbHOM € MOJIOKUTENbHBIM HampaBiaeHueMm ocu OX,
nmpoxozsmei gepes Touxy M(-3; 9) rpaduka GpyHKIHH Y = X°.

4. © UccnenoBats GyHKIMIO HA MOHOTOHHOCTB M SKCTPEMYMBI: (5 6ayioB)

y= 3x* - 4x°

5. © Haiigute Hanbosbliiee 1 HaMMEHbIee 3HaUYCHUS (DYHKITMH

y =x"-8x — 9 na orpeske [— 1;1]. (5 6amioB)

[IIkana nmepeBoaa 6aMI0B B OTMETKH 1O IMATHOAIIBHON CHCTEME

OTMeTKa Yuciio 60amios,
HE00XO0AUMOE 15l TOJTYYEHUS! OTMETKH
«3» (yn10B.) 16— 19
«4» (xopo10) 20 -23
«5» (OTIMYHO) 24 - 26

2.2.8 Paznen 9. IlepBooOpa3Has GyHKIHMH U €€ TPUMEHEHUE
OO6pa3oBarenbHble pe3yibTaThl, MOAJIEKAIINE IPOBEPKE (ITIEMEHTBHI):
JIP6 1, IPG 4, JIP6 6, /1P6 14.
APy 1, APy 6, APy 7, APy 8, APy 9, APy 10, 1Py 11, APy 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Teoperuueckue BOIPOCHI
1. Yro Takoe nepBooOpa3Has JaHHOU (QYyHKIUU?
2. Yo Ha3bIBAIOT HEOMPEIEIEHHBIM UHTETpaJIOM JaHHOW pyHKIMN?
3. KakoBbI OCHOBHBIE ITpaBHJIa UHTETPUPOBAHUS?
4. Kak u3 popmyn nudpepeHupoBanus nNoay4daoT GopMysIbl HHTETpUPOBAHU?
5. Kak npoBeputb, NpaBUJILHO JIU HaiJIeH HHTErpan?
6. 3anuimute Gopmyny Hetorona — JleiiGHuna.
7. Uto Takoe KpuBONMHEHHAs Tpanenus? Kak BEIUUCIATH MII0Ialb KPUBOJIUHEHHOMN Tpanenuu
C TIOMOIIBIO UHTETpana?
KonrtponsHas pabora

1. HailiTi HeonpeieieHHbIe MHTETpajibl METOJIOM HETIOCPECTBEHHOTO HHTETPUPOBAHUS
( 6 6anoB)

a)j(Scosx—?)x2 +ljdx.
X
6)[ (6" —4)ix.

B) [(8x—4)'dx.

2
2. BeruucnuTh ONpeneneHHbli HHTETpadl: j(4x2 +x— 3)dx. (3 Oanna)
0

3. © BbuucanTh, MpeaBapUTENbHO ClIEJaB PUCYHOK, IIIOHIAAb (DUTYpBI, OTpaHHYECHHON
JUHUSAMHU: Y = x%, x=2 u ock OX. (6 6amoB)
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[IIxana nepeBoga 0aIOB B OTMETKHU IO MATUOALTEHOM CUCTEME

OTMeTKa Yuciio 60amios,
HE00XO0AUMOE 15l TOJTYYEHUS! OTMETKH
«3» (ynoB.) 13-15
«4» (xopo10) 16 - 18
«5» (OTIMYHO) 19 -21

2.2.9 Paznen 10. MHOrorpaHHUKH U TeJla BpallleHUs

OO6pa3oBarenbHble pe3yibTaThl, MOAJIEKAIINE IPOBEPKE (ITIEMEHTHI):
P61, JIP6 6, ZIP6 9, /1P6 10, ZIP6 11, JIP6 12, JIP6 14.

APy 1, APy 12, 1Py 13, APy 14, APy 15, APy 16, APy 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teoperuueckue BOIPOCHI
. Uro usyuaer crepeomeTpus?
. Kakas ¢urypa Ha3biBaeTcs J1ByrpaHHbIM yIiiom?
. Kakas ¢urypa Ha3pIBaeTCst TpEXTpaHHBIM yIIIOM?
. Kakas ¢urypa Ha3biBaeTCst MHOTOIrpaHHBIM YIiiom?
. Uto Takoe MHOrOrpaHHUK?
. HazoBuTe 351€MEHTHl MHOTOI'paHHHKA.
. Kakue MHOrorpaHHUKH Ha3bIBalOTCS MTPaBUIIbHBIMU?
. HaiiTe onpeaeneHye Npu3Msl.
. [lepeuncnure BUIbI IPU3M.
10./laiiTe onpenenenue napauienenunesaa.
11. Kakue Buasl napasuienenuneioB ObIBatOT?
12. IlpuBenure npuMepbl MCIOJIB30BAHUS PA3JIMYHBIX BHUIOB IPHU3M B IMPAKTUYECKOM
JeSITEIbHOCTH.
13. HazoBute hopMyiny BbIUMCIIEHUS III0LIa 11 OOKOBOM MOBEPXHOCTH MPU3MBI.
14. HazoBuTte opMyIty BEIYUCIICHHS TUIOIIA/IH ITOJTHOW MOBEPXHOCTH MPU3MBI.
15. Ha3zoBure ¢popmyny BeIUMCICHUS 00bEMa IPU3MBI.
16. JlaiiTe onpeneneHne nupamuibl.
17. Kakne BuIpl IUpaMU]l BBl 3HACTE.
18. HazoBure popmyity BEIUUCIECHHUS IO OOKOBOM MOBEPXHOCTH MHUPAMU/IBI.
19. Ha3zoBure ¢popMyity BIUMCICHUS TUIOIIAAH TOTHON TOBEPXHOCTH MUPAMUJIBI.
20. HazoBute GopMyity BEIYHCICHUS 00BEMa TUPAMUJIBI.
21. JlaiiTe onpeneneHue NpsMOro KpyroBoro MUuINHIPA.
22. Ilepeuncnute 3I€MEHTHI HUIMHIPA.
23.YTo Ha3bIBAa€TCs BBICOTOW LIMJIMHIPA.
24. HazoBute (popMyiy BbIUHCICHMS IIOMAAN OOKOBOW MOBEPXHOCTHU IIMJIMHAIPA.
25. HazoBute hopMyiy BEIYUCIEHUS IJIOIIAIU TOJHOW MOBEPXHOCTH LIUIHHIPA.
26. HazoBute popmyiy BbIUHUCICHUS 00beMa HUIHH]IPA.
27. JlaiiTe onpeneneHre KOHyca Kak Teljla BpallleHusl.
28. Ilepeuncnute 3JI€MEHTHI KOHYCA.
29. Yto Ha3bIBaeTCA BHICOTOM KOHYCA.
30. HazoBute opMyiry BEIYHCIICHUS TUIOIIAIM OOKOBOM MOBEPXHOCTH KOHYCA.
31. HazoBure GpopMyily BIYMCICHHUS TUIOMAAN OTHON MTOBEPXHOCTH KOHYCA.
32. HazoBure ¢popmyiny BeIUMCIIEHHS 00beMa KOHYCA.
33. JlaiiTe onpenenenue mapa.
34. Jlaifte onpenenenue cepsl.
35. Copmynupyiite TeOpeMy 0 IIIOCKOCTH, KacaTelabHOH K chepe.

O 00 1N DN K W —
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36. C moMo11bto Kakoi (opMyJIbl MOKHO HANTH TUIONIAAb TOBEPXHOCTH IHIapa.
37. C noMomibio Kakoi GopMyIibl MOKHO HAUTH 00BEM IIapa.

Konrponbnas padora
1.Pemmmts 3ama4ay: (6 6amioB)
B mpaBuiibHOM YeThIpexyroiabpHON nmpusme 60okoBoe pedpo 30cM, a nuaroHans OOKOBOH TpaHU
34cMm. Haliti mtomais oJIHON TOBEPXHOCTH M O0BEM TTPU3MBI.
2.Pemuts 3ama4y: (6 6amioB)
O6pa3yromas konyca 80 cm, Beicota 65cM. HaliTu miomans MOJTHONW MOBEPXHOCTH M O00BEM
KOHYyca.

[IIxana nepeBoga 0aIOB B OTMETKH IO MATHOALTEHOW CUCTEME

OtMmeTKa Yucio 0amios,
HEOO0XOUMOE JIJIs TIOJTYYCHUSI OTMETKH
«3» (ynoB.) 7-8
«4» (xopo1o) 9-10
«5» (OTIMYHO) 11-12

2.2.10 Paznen 11. MHoxecTBa. DneMeHTbl TEOPUH rpadoB
OO0pa3zoBarenbHble Pe3yIbTaThl, HOJIEKAIINE TPOBEPKE (3JIEMEHTHI):
JAPG 1, ]1PG 2.

HPy 1, 1Py 2, JIPy 3.
OK 1,0K 2, OK 3, OK 4, OK 5, OK 7.

Teopernyeckue BONPOCHI
1. YUto Ha3bIBaeTCS MHOKECTBOM, DJIIEMEHTAMU MHOXKECTBA?
2. Kakue BBl MHOKECTB OBIBAIOT?
3. CriocoOslI 3a1aHUsT MHOKECTB?
4. Onepanuu Hai MHOXXECTBAMHU U WX WILTIOCTPALIUS C TIOMOIIBIO KPYroB Ditniepa?
5. latb onpezneneHue NoHATUs rpada.
6. [lepeuncnure OCHOBHbIE BUJIbI TPadoOB.
7. Ilepeuuncnute crocoObl 3a1aHus rpados.

KoHTtpomnbHbIit TECT
1. YTo moHUMAIOT O]l MHOXKECTBOM?
a) CBOMCTBa pa3IMYHbIX OOBEKTOB
0) bonbioe konmu4ecTBO 4ero-ammudo
B) COBOKYNHOCTb 00BEKTOB, 00J11at0INX OOIIUM CBOHCTBOM
2. Yto ucnonb3yeTcs Uil TeOMETPHUECKON MITIOCTPAIIMM MHOXKECTB?

a) Omuncsl KonepHuka

6) KBagpatsl ManeBuua

B) Kpyru Oitnepa

3. OnpenenuTh KaKoe U3 MHOXKECTB SIBIISIETCS TIOJMHOKECTBOM A = {5, 15, 25, 35, 45, 55}

a) {55} 0) {5, 25, 50} B) {25, 55, 75}
4. Kakoe 3 mHOkecTB onpeaenser AU B, ecmu A = {2, 4, 6, 8, 10}, B= {8, 10, 12, 14}
22




a) {2,4,6,8,10, 12, 14} 6) {8, 10, 12, 14} B) {8, 10}
5. Kakoe u3 Muoxects onpezenser AN B, eciu A = {2,4,6,8,10},B={2,4, 8,9}
a) {2,4,6,8,10} 0) {2,4,8,9} B) {2,4, 8}

6. Tlpo yuyammxcs IIKOJBI, KOTOPHIE Y4YaCTBOBAIA B (PH3UKO-MATEMAaTUYECKOM KOHKYpCE,
M3BECTHO, UYTO 7 W3 HHUX CIPABUIUCH C 3aJjauaMy U 0 MaTeMartuke, U mno ¢usuke, 11 pemmamn
3aJa4M 1Mo MareMaTHke, 9 peuru 3aaa4uu 1o ¢pusnuke. CKOIbKO y4yaluxcsl IPUHUMAIH y4acTHe
B KOHKYpce?

a) 20

0) 27

B)16

7. I'padom Ha3bIBaETCS:

a) 'padux 3amannoii pyHKIMN

0) COBOKYIHOCTb MPSMBIX

B) COBOKYITHOCTbH TOYEK U JIMHUM.
8. Mapmipytom B rpade Ha3bIBACTCS:

a) 4Yepenymomascs IOCIeN0BaTeIbHOCTh BEpIIMH (pedep), B KOTOPOH KaxKiable [Ba
coceqHUX pedpa UMEIOT OOIIYI0 BEPIINHY;

0) 3apaHee HAMEUEHHBIH MyTh CIEAOBAHUS C YKa3aHUEM OCHOBHBIX MTYHKTOB;

B) J1t00as yepeayromascs mocue0BaTeIbHOCTh BEPIIUH rpada
9. Kakoro snemeHTa HeT B rpadax:
a) BepmuHbBl  0) pebpa  B) BBICOTHI

10. C nomompto kKakoro rpada yao0Hel Bcero n3o0paxkaTb pOACTBEHHbBIE CBSI3U B CEMbE:
a) apXeoJOTHYECKOro JiepeBa 0) T'eHEATOrHYeCKOTo JAepeBa B) TpadHuuecKoro nepes

IlIkama nepesoja 0aJJIoB B OTMETKH 110 MATHOAIIILHON CHCTEME

OTmetka Yucno 6amios,
HEe00X0IMMOE ISl TOJTY4EHUsI OTMETKHU
«3» (ynoB.) 5-6
«4y (xopor1o) 7-8
«5» (OTIMYHO) 9-10

OTaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3a1aHUs
OTser B B a a B a B 5] B 5]
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2.2.11 Pazgen 12. DneMeHTHl KOMOWHATOPHUKH, CTATUCTUKU U TEOPUU BEPOSTHOCTEH

OO6pa3zoBaTenbHbIe pe3yIbTaThl, MOJICKAIINE TPOBEPKE (IJIEMEHTHI):
JP6 7, 1P6 8, /1P6 14.

APy 1, APy 2, 1Py 3, APy 4, APy 12, 1Py 13, 1Py 14, [Py 18, 1Py 19.
OK1,0K2,0K3,0K4,0K5,0K7.

Teopernyeckue BONPOCHI
. Kakue koHCTpyKIIMH Yallie BCEro UCHOIb3YIOTCS B KOMOMHATOpUKE?
. UTo B KOMOMHATOPUKE HA3BIBACTCS «CIIOBOM»?
. Uto Ha3bIBaeTCS «JIMHOW» CIIOBA?
. Uto Ha3bIBaeTCs IMEepPeCcTaHOBKOW?
. Uto Ha3bIBaeTCs pa3MelleHueM?
. Uro Ha3bIBaeTCcsl coueTaHueM?
. HazoBuTE OCHOBHBIE ITpaBHia KOMOMHATOPHBIX MOJICYETOB.
. Packpoiite CMBICII ITPAaBUIIA «CIIOKEHUSD.
9. PackpoiitTe cMbICH NpaBuia «BKIIOYEHUS — UCKITIOUEHUS.
10. PackpoiiTe cMbICI TpaBHUIIa «yYMHOKEHUS»
11. Uro Ha3biBaeTcs «ouHOMOM HbroTOoHa»?
12. 3anmmmre popmyny 6bunoma HeroToHa.
13. YUro Ha3bIBaeTcss «OMHOMHAIILHBIM KO3 duiueHTOM?
14. Tlepeuncnute cBoiicTBa OMHOMHATBHBIX KO3 PULIMEHTOB.
15. Yto Ha3BIBAIOT MHOKECTBOM 3JIEMEHTAPHBIX COOBITUI?
16. Kakoe coObITHE HA3bIBAIOT JOCTOBEPHBIM? HEBO3MOXHBIM? CITy4aliHBIM?
17. Cymma, mpousBeieHue COOBITUH.
18. PaBHoBO3MOXHBIE COOBITHS. COBMECTHEIE W HECOBMECTHEBIC, 3aBHCHMBIC U
HE3aBHCHUMBIE COOBITHSI.
19. Yto Takoe BepOSITHOCTh COOBITHS?
20. B yem cocToMT KIaccu4yeckoe onpezieseHue BEpOATHOCTH COObITHs?
21. Yemy paBHA BEpOSITHOCTh JOCTOBEPHOT0? HEBO3ZMOKHOI0? CIIy4alHOTO COOBITHSA?
22. CnoxeHue BEpOSITHOCTEN. Y MHOKEHNE BEPOSTHOCTEN.
23. IlonHast BeposTHOCTh. BeposTHOCTH TMIOTES.
24. Cxema bepnyinm.
25. [uckperHas ciydaiiHas BeJIMYMHA: ONpEICICHUE, Pl U MHOTOYTOJIbHUK
pacnpeesieHus], YNCIOBbIE XapaKTEPUCTUKH.

0NN KW~

KoHTtponbHblii TECT
1. ABTOMOOMITIO MOXKET OBITh IPUCBOCH HOMEP, cocTosui u3 uudp 2,4,6,8. [ludpsr B HOMepe
MOBTOPSITHCSI HE MOTYT. TOr/1a MaKCUMaIbHOE KOJIMYECTBO aBTOMOOUIIEH, KOTOPBIM MOTYT OBITh
MIPUCBOEHBI TAaKUE HOMEPA, PaBHO:

a)24 6) 16 B)20 r)32

2. Ecnu o0BbekT A MOXHO BBIOpaTh 5 criocobamu, a B — 7 cmocobamu, To Torja 00BeKT «A win
B» MoOHO BBIOpaTh:

a) 12 cmocobamu 0) 35 criocobamu B) 24 cnocobamu T) 70 ciocobamu

3. Eciut (2X —y)’, TO 9HCIIO WIEHOB COOTBETCTBEHHOTO MHOTOWICHA PABHO:
a)7 0)8 B)6 19
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4. Cpenu 50 uznenuii BcTpevaroTes 2 HecTaHAapTHRIX. Hayran B3aToe u3aenue okaxeTcs
HECTaHJAPTHBIM C BEPOSITHOCTBIO, PABHOM:

1 24 1 49
a)— 0)— B)— TI)—
) 25 ) 25 ) 50 ) 50
5. IIpu Habope TenedorHOro HOMepa aboHEHT 3a0bL1 2 TTocieHre NU(PHI 1 HabpaT ux
HayJa4y, TOMHS TOJIBKO, YTO 3TH UG PHI HEUETHBIC U pa3udHble. Torna BEpoSTHOCTh TOTO, YTO

HOMep HaOpaH NMpaBUIIbHO, paBHA:

1 1 1 1
a)- 0)— B)- T)—
) 4 ) 20 ) 5 ) 90
6. CtyzneHT 3HaeT oTBeThI Ha 15 u3 20 BompocoB mporpaMmbl. Toraa BEpOosITHOCTb TOTO, YTO
CTYJEHT OTBETUT Ha OJIUH U3 JBYX MPEIOKEHHBIX €My BOIIPOCOB, paBHA:

15 3 23 15
Q)2 007 B; Do

7. Umeetcs 8 ypH, copepkaiiux mo 5 0eNbIX U 5 4epHbIX 11apa, u 12 ypH, coaepkaiux mno 6
Oenbix U 4 yepHbIX I1apa. M3 Hayaauy B3sTOM ypHBI BBITACKUBAETCS OJIUH Iap. Toraa
BEPOATHOCTH TOTO, YTO ITOT IIap ObUT BBIHYT M3 BTOPOU CEpHUH YpH, paBHA:

7 9
a)— 0)— B)0,56 1)0,64
)~ 6= 056 10,
8. BeposATHOCTH TOr0, YTO KOMIIBIOTEP MOTPEOYET pEMOHTA B T€UEHHE FapaHTUHHOTO CpOKa
paBHa 0,1. Torga BEposiTHOCTh TOTO, YTO B TEUEHUE TAPAHTUMHOIO CPOKA XOTS Obl OJIUH U3 TPEX

KOMITBIOTEPOB HE MOTPEOYET peMOHTA, PaBHa:
a) 0,999 6)0,001 8)03 1)0,7

9. I'padpuueckas hopma 3amaHus 3aKOHA pACTIPEIETICHUS JUCKPETHOM CITydaiiHON
BEJIMYMHBI NIPEJICTABIISAET COOOI
a) MpsAMYIO JIMHUIO 0) MOJUTOH B) Mapaboity r) rpaduk HEKOTOPOM HEMPEephIBHON (QYHKIIUU

10. MaTtemaTnueckoe oxxuaanne M(X) AUCKPETHOM ci1y4aliHON BEIMYMHBI, UMEIOIIEH 3aKOH
pacnpeneneHus: BEpOATHOCTEN

X 2 5
p 4 3
7 7

paBHO:

a)% 6)§ B) 3 r)?

[IIxama mepeBoa 6aMI0B B OTMETKH 1O MATHOAIIBHOM CHCTEME

OTMeTKa Yucno 6amios,
HE00X0IUMOE IS TTOJTY9EeHUS OTMETKHI
«3» (ynos.) 5-6
«4» (xopor1o) 7-8
«5» (OTIMYHO) 9-10
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3TaJIOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTger a a 5] a 5] r 5 a 5] r

2.2.12 Paznen 13. YpaBHeHUs1 U HEPABEHCTBA.

OO0pazoBatenbHble pe3yNbTaThl, MOAJIEKAIIUE IPOBEPKE (3JIEMEHTBHI):

JIP6 2, IP6 3, JIP6 14.

NPy 1, APy 5, APy 6, APy 7, APy 8, APy 11, 1Py 18, APy 19.

OK 1,0K2,0K 3,0K4,0KS5, OK 7.

TeopeTnueckue BOpocsl

1. YTo o3HayaeT pemunTh ypaBHeHUE?
2. Y10 03HAYaET, YTO OJHO YPABHEHME SABIISAETCS CIECICTBUEM IPYroro?
3. Kakue ypaBHeHUs! HA3bIBAIOTCSI PABHOCHIIBHBIMU?
4. Kakas pa3HuLa Mexay CUCTEMON YpPaBHEHUI U COBOKYITHOCTBIO YPaBHEHUN?
5. B uem cyTh MeTO/a pa3iIoKEeHUsI HA MHOKUTEIH NIPU PELICHUH YpaBHEHUS?
6. B yem cyTh MeTOa 3aMEHBI IEPEMEHHON IMPU PEIICHUHN YPABHEHUS?
7. B 4em cyTh pyHKIIMOHAIBHO — rpapuecKoro MeTofia pelieHus ypaBHEHUS?
8. Kakoe ypaBHEHHE HAa3bIBAETCS NIOKA3aTEIbHBIM?
9. AropuTt™ peueHus NpOCTEUIEero NoKa3aTeIbHOr0 YpaBHEHUS?
10. IlepeuncanuTh OCHOBHBIE METO/IBI PEILICHUS TOKA3aTENbHBIX YPABHEHHUMN.
11. Kakoe ypaBHEeHHE Ha3bIBaeTCs Jiorapupmudaeckum?
12. AIropuT™ pemeHust MpoCTeHIIero J0rapu)MUIecKoro ypaBHEHUs?
13. IlepeurcnuTh OCHOBHBIE METO/IbI PEILICHUS JIOTapU(PMUYECKUX ypaBHEHUH.
14. Kakoe ypaBHEHHE HAa3bIBAECTCS TPUTOHOMETPUYECKUM?
15. AnropuTMm penieHus NpocTeero TPUrOHOMETPUUECKOTO YpaBHEHUS?
16. IlepeurcinTe OCHOBHBIE METO/IbI PEIIEHUS TPUTOHOMETPUUECKHUX YPaBHEHHH.
17. Ilepeuncanure OCHOBHBIE METObI PEIICHUS CUCTEM YPAaBHEHU.
18. UTO 3HaYUT pemnTh HEPABEHCTBO?
19. Kakue HepaBeHCTBa Ha3bIBAlOTCS PaBHOCUIILHBIMU?
20. B yem cOCTOMUT AJITOPUTM PELICHUs] HEpaBEHCTBAa 000OIIEHHBIM METO/I0M UHTEPBAJIOB?

KonTponbnas padota
1. Pemnts cucreMy ypaBHEHUM:

2x+y

32 2log, x — 3lo =
a) a) {23y_x _ 57 (36) 6) © { g7 g2y

1
—3log; x+5log,y = -2 (56)
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2. Pemmth ypaBHEHUE:

X
a) 9sin’x — 19sinx + 10 = 0 (36) 6) G) = x+5 (36)

3. Pemnth HepaBeHCTBO: ©

2x+3

a) — > : (56) 6) logzx-log,(7x + 3) > 2log,(7x + 3) (56)
X 5

[IIxana nepeBoga 0aIOB B OTMETKH IO MATHOALTEHOW CUCTEME

OTtMmeTKa Yucio 0amios,
He00X0IMMO€ JIsI TOJTYYeHUSI OTMETKHU
«3» (y110B.) 14 - 17
«4y (xopor1o) 18 -21
«5» (OTIMYHO) 22-24

[lepeueHp npakTHUECKUX padbOT

Bo Bpewms npaktuyeckux paboT GOpMUPYIOTCS ClIEAYyOIIKe O0IIHe KOMIIETEHIUH:
OK 1,0K2,0K5

HanmenoBanmne pasaciioB U TCM

Tembl mpakTHYECKUX padboT

Pazgen 1. Her
IToBTOpEHME Kypca MaTeMaTUKH OCHOBHOM
HIKOJIBI
Paznen 2. 1) Haxoxnenue obnactu onpeaeneHus

DyHKIUHU U TpadUKU

byHKIIMHN

Pasnen 3.
Kopuu, crenenu, norapudmsl

2) Beruncnenne KopHell U cTeneHen

3) Beruncnenue norapugmon

4) Pemiennie mpoCTEHIIMX MOKA3aTENbHBIX U
norapu()MIUYECKNX ypaBHEHUN 1 HEPaBEHCTB

Pasnen 4.
[TpsiMbIe ¥ TIIOCKOCTH B TPOCTPAHCTBE

5) Pemenue 3a1ay Ha HAXOXKICHUE
PacCTOSHUS OT TOUKH JI0 MIOCKOCTH, ITTHHBI
HAaKJIOHHOM U €€ MPOEKIIUH, YIiIa MEXIY
HAKJIOHHOH U €€ MPOEKIHEH.

Paznen 5.
Koopaunatsl u BEKTOPBI

6) Pemenue 3a1ay Ha ACHCTBUS HAJT
BEKTOpaMH B F€OMETpUUECKO opme

7) denenue oTpe3ka B 3aJaHHOM OTHOLIEHUHU.
Marpuiisl Buga 2 X 2 u 3xX3 1 X MPUMEHEHUE
TIPY BBIYHCIICHUY TIOIIAe 1 00beMOB

I'naBa 6.
OCHOBBI TPUTOHOMETPUU

8) Pemenue 3ama4 Ha HAXOXKACHUE ITHHBI
JyTH, TUIOLIAIU KPYrOBOTO CEKTOpA.
OrnpeenieHne MECTOMOJIOKEHHUSI TOUKU Ha
OKPY>KHOCTH.

9) Beruncnenue 3HaueHui
TPUTOHOMETPUUECKUX BBIPAKEHUH.

10) Pemenue 3anay Ha mpuMeHEHHE (OPMYIT
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CJIOKCHHA U ITIOJIOBUHHOI'O apIr'yMCHTA

11) Pemenue 3a1a4 Ha npuMeHeHne (Gopmy
MIPUBEJICHHSI, CYMMBbI U PA3HOCTH CHHYCOB H
KOCHHYCOB, GOopMYJT IpeoOpa3oBaHus
MIPOU3BEJICHUS B CYMMY

12) Pemienue npocremmx
TPUTOHOMETPUUYECKUX YPAaBHEHUHN

13) Pemenue npocreimumx
TPUTOHOMETPHUYECKUX HEPABEHCTB

Pazgen 7.
KommekcHbie yncia

14) Pemenue 3a/1ay Ha KOMIUJIEKCHBIE YHCIIa

Pasnen 8.
[TpousBoHas GYHKIMH U €€ IPUMEHEHUE

15) Briuucnenue npou3BOIHBIX
JIEMEHTAPHbIX (PYHKIUH

16) CocTaBineHue ypaBHEHUH KacaTeIbHBIX.

17) UccnenoBanue GyHKIIUU HA
MOHOTOHHOCTb M OKCTPEMYMBI

18) I[MocTpoenue rpadukoB GpyHKIHI 110
MCCIIEOBAHHIO C IIOMOIIBIO IIPOU3BOTHON

19) Briuucnenue HeonpeaeaeHHbIX
UHTErpajioB

Paznen 9. 20) Beiuucienue onpeaesIeHHbIX HHTErpaloB.
IlepBooOpazHas GyHKLIUU U ee 21) Boruucnenue miomaiei miockux Guryp
IPUMEHEHHE 1 00BbEMOB TeJ € TIOMOIIBIO OIPEEIIEHHOTO
UHTerpaja
22) Pemienue 3aa4 Ha HaX0XK/I€HUE TUIOIIAIU
MIOJTHON TIOBEPXHOCTH U 00bEeMa MPU3MBI U
I PaMM/JIbI
Pasnen 10. 23) Pemenue 3a1a4 Ha HAXOKACHUE TUIOLAAN

MHOFOFpaHHHKI/I " TCJ1a BpallCHHUA

MIOJIHOM MMOBEPXHOCTH U 00beMa UIUHAPA U
KOHyca

24) Pemenue 3a1a4 Ha HaXOKACHUE TUIOLIAN
MIOJIHOM MOBEPXHOCTH U 00beMa 11apa u
cdepsl, OTHOLIIEHHE OJJOOHBIX (HUTyp

Paznen 11. 25) Pemienue 3aa4 Ha IpUMeHeHue TpagoB U
MHoxecTBa. DJIeMEHTbI TEOpUH IpaoB | TEOPETUKO — MHOKECTBEHHOT'0 amnmapara
Paznen 12. 26) Pemenre KOMOMHATOPHBIX 3a/1a4.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U
TEOPHUH BEPOATHOCTEN

Paznen 13.
YpaBHEHHS U HEPABEHCTBA.

27) Penienue ypaBHeHUH

28) Pemienue cucteM ypaBHEHUH

29) PenieHne HepaBEHCTB U CHCTEM
Hepasencts

[Tpumeuanue. OK 3, OK 4, OK 6, OK 7 popmupyroTcs Ha 3aHATUSAX TPOPECCUOHATIBHO —
OPUEHTHPOBAHHOT'O COAEP)KaHUS BO BPEMsI 3aIlIUThl TBOPUECKUX paboT.
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2.3. KoHTponbHO-u3MepuTeNbHbIE MaTePHUAIIB IS pyOeKHOTO KOHTPOJIS
PyOexHb1ii KOHTPOJIb MPOBOJUTCS B KOHIIE IEPBOIO CEMECTpa

OO6pazoBaTenbHbIe pPe3yNbTaThl, MOAJIEKAIINE TPOBEPKE (IIEMEHTHI):
J1P6 1, J1P6 3, IP6 4, 21P6 5, [1P6 6, IP6 9, IPG 11, PG 12, JIPG 14.

HPy 1, 1Py 6, [IPy 7, 1Py 8, [IPy 9, /1Py 10, [Py 11, 1Py 14, 1Py 15, Py 16, [IPy 17,
IIPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

1. IIpounTtars rpaduk ¢pynkuuu: (10 6amios)

«

i
>

2. Pewmnth ypaBHEHHE:
a) 5%*5 = — (4 6amna) 6) logo (2x + 1) = loge(4 + x) (4 6amna)

3. PemuTh HEpaBEHCTBO:
2-2x
16 8
a) (E) <> (5 6ann10B) 06)logy,(5x — 1) < logg,(4x + 3) (5 6anioB)
4.Pemnth 3anauy: (3 Oamia)
W3 Touku A Ha TUIOCKOCTh NPOBE/ICHA HAKJIIOHHAS, KOTOPasi COCTABIISET C MPOCKIMEH YToJl
B 60 " . JlyinHa npoekuuu paBHa 6 MeTpoB. HalimuTe nyiHy HAaKJITOHHOM.

5. Pemuts 3amauy: © (5 6amnoB)
Han AABC. Haiitu nepumerp TpeyrojabHuKa, AIUHy Meauansl BM u yron A, ecinu
A0; 6; 1), B(-3:5:2), C(-1;0;4)

IlIkama nepeBoJa 0aJJIOB B OTMETKH 110 MATHOAIIILHOM CHCTEME

Otmetka Yucno 6amios,
HEe00X0IMMO€ JIsl TOTY4EeHUSI OTMETKHU
«3» (ynoB.) 22 -26
«4y (xopor11o) 27-32
«5» (OTIMYHO) 32-36
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2.4. KoHTpOJIBHO-U3MEPUTENIBHBIE MaTEPHAIIBI ISl IPOMEKYTOYHON aTTeCTallun

dopma MPOMEKYTOUYHON aTTECTAUU - IK3AMEH.
DK3aMeH IMPOBOAUTHCA B BHUIAC MUCHMEHHOHN pa6OTH 1 BKIKOYACT OCHOBHBIC TEMbl AUCIHUIIIIMHBI
[II1.01Marematuka

Ha BeimonHeHHE SK3aMeHAIMOHHOM paboThl Aaercs 4 ayautopHbix yaca (180 MuHyT).
DKk3aMeHaIMOHHAs paboTa COCTOUT MX 2-X YacTel: 00s3aTeIbHON U TOTOTHUTEILHOM.

OOs3aTenbHasl 4acTh  COACPIKHUT  33JlaHUs ~ MUHUMAQJIBHOTO  0053aTeIhbHOTO  YPOBHS,
JOTIOJIHATENIbHAS YacTb — Oo0Jiee CIIOXKHBbIE 3aJaHUS. 3agaHus JTOIIOJHUTEILHOM YacTU
IOMEYEHBI 3HaYKOM ©.

OO6pa3oBarenbHble pe3yibTaThl, MOAJIEKAIINE IPOBEPKE (ITIEMEHTHI):
J1P6 1, 1P6 2, 1P6 3, JIP6 4, /1P6 5, AP6 6, IP6 7, AP6 8, IPG 9, /1P6 10, /1P6 11, /IP6

12, 1P6 13, J1P6 14.

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

OK 01, OK 03, OK 05.

ITakeT npenogaBarens:

- 9K3aMeHaronHas padota B 30 — T BapuanTax (yrBepxacHbl Ha 3aceqanuu LIMK, noanucanst
npeacenareneM [[MK, xpanstca y npeacenartenss W BbIJAKOTCS MpenofaBaTeisiM B JEHb
9K3aMEHA);

- KpuTepuu olieHuBaHusl (yTBepxkaeHbl Ha 3aceqanuu [IMK)

- SK3aMEHAIIMOHHAs BEZIOMOCTH (BbIIaeTCsl y4eOHON YacThIO B IEHb IK3aMEHA)

JIeMOHCTpallMOHHBIN BapUAHT YK3aMEHAIMOHHOW paboThI

1.Penth ypaBHenue: logi(1 — 2x)=log:(2 — 3x) (4 6amia)
3 3

2—-2x
6 8
2.PeminTe HEPABEHCTBO: (H) < (5 6annoB)

3.Haiitu npousBoanyto ¢pyukuu: (10 6annos)
a)y=5x"-2x"+x
6)y=x"-logs x

2+ x?

B)},_-Z—xz

NO©y=(2+4x)°

4.Pemmmthb ypaBHeHue: cos 4x —3tg x - ctgx =-3 (5 6amnos)

©. B oTBeT 3anuImmMTe KOJIMYECTBO PEIICHUM, TPUHAAIeKATUX MpoMexyTKy [0; 27T.] (1 Gamr)

5. BBIUMCIIUTH HHTErpall: flz (4x3 + 3x2? — 2) dx (36anna)

6. ©BLIqI/ICJ2mTL I01aaAb (GUrypel, OrpaHUYEHHON JTUHHUSIMHU:

y=0;y=x"+1;x=-2;x=2 (5 6am1os)

7.Pemuth 3amauy: B npaBuibHON 4eThIpeXyroibHOM nMupamuae BbicoTa paBHa 48M, a anodema
52m. Haiitu mutomaap nMoJHON MOBEPXHOCTH U 00beM MUpaMUbl. (6 6aioB)

Kpurepun onieHuBanus:
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3ananue Ne 1. — 4 Ganna

1.IlpaBHJIBHO BBITIOJIHEH TEPEXOJ OT JIOTapU(PMUYECKOTO YpaBHEHHsI K paldoHaibHOMY — 1
Oair;

2.IIpaBWIIBHO PENICHO palMOHAIILHOE ypaBHEHHE — | Oas;
3.IIpaBuiibHO BhITIOJIHEHA MTpoBepKa (0113) — 1 Gam;

4 IlpaBuibHO 3anucaH oTBeT — 1 Gay.

3aganue Ne 2. — 5 GamioB

1.IIpaBusIbHO BBIMOJIHEHO PUBEICHUE K OTHOMY OCHOBaHUIO — 1 6a;
2.IlpaBunbHO orpesiesieHa MOHOTOHHOCTh COOTBETCTBYIOIEH QyHKIMK — 1 Oam;
3.IIpaBUIIbHO pEIICHO JTMHEHHOE HEpaBEHCTBO — 1 Oa;
4.1IpaBuipHO NOKa3aHO rpaduyecky MoTy4yHBIIeecs pemenue — 1 0amr;
5. IIpaBunpHO 3anmucan oTBeT — 1 Ga.

3aganue Ne 3. — 10 GamioB

a. [IpousBoHas cymmsr 1 6a:

-Bepno npumenenst popmynsl quddepennupopanus — 1 Gam.

0. [IpousBonnas mpousBeneHus — 2 Oanna:

1.BepHo npumenens! paBuia quddepeHupoanus — 1 6ai;
2.Bepno npumenens! popmyibl nuddepeniupoBanus — 1 6amt.

B. [Ipou3Boanas npobu — 3 banna:

1.BepHo npumenens! npaBuiia auddepenumpoBanus — 1 6annn;
2.Bepno npumenens! hopmynst auddepennrpoBanus — 1 6amr;
3.BepHo BbInONMHEHBI TpeoOpazoBanus — 1 6am.

r. [Ipon3Boanas cioxHoi GpyHKIMK — 4 Gasia:

1.BepHo npumeHensl nmpasuia auddepeHunpoBanus — 2 6anr;
2.Bepno npumenens! hopmyist auddepenurpoBanus — 2 6air;
3ananue Ne 4. — 6 6amios (5 ocH + 1 gom)

1.IIpaBubHO IPUMEHEHO TPUTOHOMETPUUECKOE TOXKIECTBO — 1 Gai;
2.IIpaBuibHO MpUBEIEHO YpaBHEHHE K MpocTeiiemy Buay — 1 6amr;
3.IlpaBuibHO pemieHo mpocTeiiiee ypaBHeHUE — 2 0ajur;

-BepHo BrIOpans! hopMmysl perienuit -1 0an;

-BepHo BeITIONTHEHBI BBIYHCICHHUS — 1 Oa;

4. ITpaBunbHO 3amucal oTBET — 1 Ga.

5.IIpaBUJIbHO BHITIOJIHEHO JOTOJTHUTENBHOE 3a1anue — 1 6amn
3aganue Ne 5. — 3 (6ana)

1.Bepno Haiinena nepBooOpa3Has — 16amn

2.Bepno npumenena gpopmyna Hetotono-JleiOnuma — 10amn
3.BepHo npoBeieHbl BhruucaeHus — 10amn

3ananue Ne 6. — 5 Gayuios:

1.IIpaBubHO BBIMOIHEHHBIN yepTex — 1,560amn

-BepHo n3o0paxkena koopanHaTHas ockocts — 0,5 6anna,

-BepHo noctpoens! rpaduxu — 1 6an;

2.060cHOBaH BbIOOp hopmynsl — 0,5 Oanna;

3.BepHo 3anmcana ¢popmymna — 16anm;

4. BepHo npoBeeHbI BIYMCICHUS — | Oai;

5. Bepno 3anucan otBet — 1 6an.

3ananue Ne 7. — 6 Gayuios:

1.BepHo BbInoniHEH uepTex — 1 Oam;

2.BepHo 3amnucaHo KpaTKoe yciIoBue 3a1aun — 1 Oam;
3.IIpencraBnens Bce HEOOX0auMbIe hopmysl — 1 Gam;

4.Kax bl oTamn penieHus Jorudecku 000cHoBaH — 1 6a;

5.BepHo BbINOTHEHBI BEIYUCIEHUS — 1 Oa;

6. Bepno 3anucan oter — 1 6ann.
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[IIxama nmepeBoa 6aaI0B B OTMETKH 1O MATHOAIIBHOM CHCTEME

OTMmeTKa Yuciio 0amios,
HEO0XOAUMOE JJIsl TIOJTYYCHUSI OTMETKH
«3» (ynos.) 23 - 28
«4» (xopomio) 29 -34
«5» (OTAMYHO) 35-39

3. Undopmarmonnoe obecrieuenre ooydenus. [lepeueHb peKOMEHyeMbIX yueOHBIX U3AaHUIA,
HuTepHeT - pecypcoB, JOMOIHUTEIHLHON JIUTEPATYPHIL:

OcHoBHas nuTeparypa:

1. Maremaruka: anreOpa M Hayajga MaTeMaTH4YECKOro aHaiau3a, reomeTpus. Anredpa u
Hayaia maremarudeckoro ananmsa. 10-11 xmaccel : 6a30BbIi U yriayOJeHHBIH YPOBHH:
yuebnuk / III. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 10-e u3z., crep. —
Mockaa: IIpocBenienue, 2022. — 463, [1] c.: .

2. Maremaruka: anredpa 1 Hayaja MaTeMaTUYeCKOro aHainu3a, reomerpus. ['eomerpus. 10 -
11 xmaccer: yueb. g obimieoOpa3oBar. opranus3anuii : 0a30Bbld U yriayOa. ypoBHHU /
[JI.C. Atanacsu u ap.]. — 10 — e usn., crep. — M.: IlpocBemienue, 2022. — 287 c.: ui. —
(MTI'Y — mkore).
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