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®onn oneHounbix cpenactB (nanee — @OC) pa3zpaboTraH Ha OCHOBE paboOdYei MPOTPaMMBbI
mucruuinabel OJ1.11 Maremartuka (yriryOJIeHHBIH YPOBEHB) B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOTO TOCyIapCcTBEHHOTO oOpaszoBarenbHOro crangapta (namee — O@I'OC) cpennero
npodeccuoHalbHOTO  oOpa3zoBaHusi 10 crnenuanbHocTn (mainee — CIIO)  09.02.07
Nudopmamonnsie  cuCTEMbI U MPOTrPAMMHUPOBAHHUE,  YTBEPKAEHHOTO  MPUKA30M
MunucrepctBa mpocBemieHuss P® ot 14.06.2022 r. Ne 444, ®I'OC cpennero oOImiero
oOpa3oBaHMsl, YTBEP)KIECHHOTO MpUKa3oM MuHHCTEpCTBA 00pa3oBaHus W Hayku PD ot
17.05.2012 Ne 413 (¢ wu3menenusmu Ha 12.08.2022 r.) W NOpUMEPHOU MNPOrpPaMMOi
oOmeoOpazoBarenbHON  y4eOHOW  mucnuiinHbl  «MartemaTuka: anredpa W Hadana
MAaTEMaTUYECKOTO aHajiu3a; TeOMETpHs» s TPo(EecCHOHANBHBIX 00pa30BaTEIBHBIX
OpraHu3anuii, peKOMEHJIOBaHHOW  (DenepalibHBIM  TOCYJAPCTBEHHBIM  aBTOHOMHBIM
yupexaeHuem «@PeaepanbHblii HMHCTUTYT pa3BUTUS oOpa3oBaHus» (manee — OI'AY
«®UPOy») B kauecTBe MPUMEPHBIX MPOTPaMM JUIsl peain3alii OCHOBHOM MpodeccuoHaIbHOM
obpazoBatenpHOlM nporpammbl CITO Ha 6aze ocHOBHOrO 00111eT0 00pa30BaHUs C MOTYUYEHUEM
cpeanero obuiero odpaszoanus (IIporokon Ne 3 ot 21 urona 2015 r. PerucrtpainmoHHbIi
Homep peuensuu 377 ot 23 wuwons 2015 1. OIAY «DUPO») (¢ u3MeHEeHUsIMU U
nomnoiaHeHusMH ot 25.05.2017r.).



1. IMacnopT ¢oHAa O1LIeHOUYHBIX CPEACTB IS POBEeHNUS MPOMEKYTOYHOM
aTTecTAllUM MO AUCIHUIINHE

1.1 Ilesin 1 3a1a4M MPOMEKYTOUHOM ATTECTALNH

[lenpt0o MPOMEXKYTOUHOM arrecTauu OOyYaroIIMXCs SBISAETCS YCTaHOBJICHUE
COOTBETCTBUS PE3YJbTaTa OCBOCHMS OOYYAIOLIMMUCSA JMYHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX  pE3yJbTaTOB OCBOEHHS MPOTpaMMbl JMCLUMIUIMHBI  TpeOOBaHUSM K
pe3yibTaTaM OCBOEHHUSI OCHOBHOW oOpaszoBarenbHOl nmporpamMmbl @I'OC cpennero oOmiero
oOpa3oBaHusi, C(POPMUPOBAHHOCTH OOIIUX KOMIETEHIMI TpeboBaHusM @DenepanibHOrO
rOCyJIapCTBEHHOTO  OOpa3oBaTENIbHOTO  CTaHIAapTa  CPeJHero  MnpodeccroHaTbLHOTO
obpazoBanus mo crenuaibHocTH 15.02.16 TexHONIOrMs MaIMHOCTPOEHUS, paboueit
nporpaMmbl yaeOHou auctumauabl OY J1.04 Matematuka (yriyOJeHHbBIH YPOBEHbD).

['maBHOI 3a7auell MPOMEKYTOUHOM aTTeCTallMu O0YyYaroIIUXCsl SABISETCS MPOBEPKa U
OLICHKAa YPOBHS OCBOEHHUS OOYy4YaloIIMMHUCA MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS
nporpammbl yueOHoM qucturuinabl OY J1.04 Marematuka (yriyOneHHbINH ypPOBEHb).

IIpeameTHbIe pe3yIbTaThI:

II1 ymenue omnepupoBaTh IOHATHUAMM: OIPENEIECHUE, aKCUOMa, Teopema,
CJIE/ICTBHE, CBOWCTBO, MPHU3HAK, /10KA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIHPOBKHU;
yMeHue (popMyIaupoBaTh OOpaTHOE M MPOTHUBOIOJIOKHOE YTBEP)KICHHE, MPUBOIUTH
IIPUMEpPbl U KOHTPIIPUMEPHI, HUCIIOIB30BaTh METOJ MAaTeMAaTU4YECKOW MHIYKIUU;
IIPOBOAUTL  JIOKA3aTENIbHBIE PACCYKIECHUSA [PU pELICHWM 3a1ay, OLICHUBATh
JIOTUYECKYIO NMPABWIBHOCTB PACCYKICHNM;

[12 ymenue onepupoBaTh IMOHATUAMH: MHOXECTBO, IIOJMHOKECTBO, OIEPALNHU
HaJl MHOXKECTBAMH; YMEHHME HCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM anmnapar Iuis
ONMCAaHUsS PEAJBHBIX INPOLIECCOB U ABJICHUM U IPU PELICHUM 3a1ad, B TOM YUCIE U3
ApYTruX y4eOHBIX MPEIMETOB;

I13 ymenue omnepupoBaTh MOHATHSAMH: rpad, CBSI3HBIA Ipad, AepeBO, LUKI,
rpa¢ Ha IJIOCKOCTH; YMEHHE 3a7aBaTh U OMMCHIBATh I'padbl Pa3IMUHBIMU CIIOCO0AMU;
UCIOJIb30BaTh Tpadbl PHU PELICHUH 3a/1a4;

[14 ymenue cBOOOIHO ONEpUpPOBATh MOHATHUSMHU: COYETaHHME, NEPECTAHOBKA,
YHUCIIO COYETaHWM, YUCIIO MEpPecTaHoBOK; OWHOM HpIOTOHA; yMmMeHHE NpPUMEHSTh
KOMOHMHATOpPHBIE (PaKThI U PACCYKICHUS AJIS PEIICHUS 3a1a4;

II5 ymeHue omepupoBaTh NOHATUSAMH: HATYPAIBHOE YHCIO, LEIOE YHUCIIO,
OCTaTOK II0 MOIYJII, PAallMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YHUCIO, MHOXECTBA
HAaTypaJbHbIX,  LENbIX, pPAlUUOHAIBHBIX, [EHUCTBUTEIBHBIX  YHCE; YMEHHE
UCTIOJIb30BaTh; MPU3HAKH JETUMOCTH, HAUMEHBIINHI OOLINIl AeTUTENb U HaUMEHbIIIEe
obmiee KpaTrHoe, anroput™ EBkimma mnpu pelmeHud 3agad; 3HAKOMCTBO C
Pa3JIMYHBIMU ITO3ULIMOHHBIMUA CUCTEMaMHU CUUCIICHUS;

[16 ymeHnue cBOOOJHO OMNEpUPOBATH MOHATUSIMHU: CTENEHb C IIE€JIBIM
[oKasaresneM, KOPEHb HAaTypaJbHOM  CTENEHHU, CTEIEeHb C  PalMOHAIbHBIM
[OKa3aTeJleM, CTeNeHb C  JCHCTBUTENbHBIM  (BELIECTBEHHBIM) IOKA3aTENIEM,
jorapu(pM 4ucia, CHHYC, KOCUHYC U TAHI'€HC MPOU3BOJIBHOIO YUCIIA;

II7 ymeHue onepupoBarb IOHATUAMHU:  TOXKIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHME, HEPAaBEHCTBO, CHCTEMa YPaBHEHUN M HEPAaBEHCTB,
PaBHOCWIIBHOCTb ~ yYPaBHEHMM,  HEPAaBEHCTB U CHUCTEM,  DPAlMOHAJIBHBIE,
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VPpALMOHAJIbHBIE, IIOKa3aTeJIbHBIE, CTECIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKUE YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl, YMEHHE peEIIaTh
YPaBHEHMS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3NIMYHBIX IPUEMOB; PEIIATH
YpPaBHEHMS, HEPABEHCTBA M CHCTEMBI C IIApAMETPOM; IIPUMEHSTh YPaBHEHMS,
HEPABEHCTBA, MX CHUCTEMBl I pPEIICHHs MAaTeMaTH4YeCKMX 3aJad M 3a1ad Hu3
pa3IuYHbIX 00JacTel HAYKU U peajbHOM KU3HU;

[18 ymenune cBOOOAHO ONEPUPOBATH MOHATUIMU: Tpaduk (yHKIHH, oOpaTHas
GyHKIUSA, KOMOO3ULMSA (YHKUUM, JUHEWHas QYHKOUSA, KBaJapaTuyHas (QyHKUWs,
crereHHass (QYHKUOUS C LEIbIM II0Ka3aTelieM, TPUTOHOMETpUYECKHE (PyHKIUH,
oOpaTHbIE TPUTOHOMETpPUUYECKUE (YHKIMM, IOKa3aTeabHas M JOrapupmuuecKas
(yHKIMH; YMEHHE CTpPOUTh TIpaduku (YHKUMH, BBIIOIHIATH IpeoOpa3oBaHUs
rpa@ukoB (QYHKIMH; YMEHHE HCIOJIb30BaTh Tpapuku GYHKIUNA I8 H3yYCHHS
IPOLECCOB U 3aBUCHUMOCTEH NpPU PEIIEHUHU 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB U
U3 pEaNbHOM >KM3HU; BbIpaKaThb (OpPMyJIaMU 3aBHCHUMOCTH MEXIY BEIUYMHAMU;
YMEHUE CBOOOJHO OMNEPUPOBATH MOHATUSMHU: YETHOCTh (YHKLHH, MEPUOJIHYHOCTH
(YHKIMM, OrPaHUYEHHOCTb (PYHKLHMH, MOHOTOHHOCTh (YHKIHUH, DKCTPEMYyM
¢yHKIMH, HanOOoIbIIee H HAUMEHBIIIEEe 3HAYCHHUST (PYHKIIMHM HA MPOMEXYTKE; YMEHUE
OPOBOJUTH HcceAoBaHUE (YHKLIMHM, YMEHHME HCIOJIb30BaTh CBOMCTBA U TrpaduKu
(GYHKIOMI 011 pellleHusT ypaBHEHUM, HEpPaBEeHCTB M 3aJad C [apaMeTpamuy;
n300pakaTb Ha KOOPAMHATHOM IUJIOCKOCTH MHOXECTBAa PELICHU YpaBHEHHUI,
HEPABEHCTB U UX CHCTEM;

[19 ymeHue cBOOOJHO ONEPUPOBATH MOHITUSAMM: IOCIEIOBATELHOCTD,
apudmernyeckass  MOporpeccHsi,  reoMeTpuyeckass  Iporpeccus, OECKOHEYHO
yOBbIBaroOIIasi F€OMETPUUYECKAs POTPECCUsT; YMEHHUE 3aaBaTh MOCIEA0BATEILHOCTH, B
TOM YHCJIE C TOMOLIBIO PEKYPPEHTHBIX (POPMYII;

I110 ymeHue onepupoBaTh MOHATUSAMU: HENPEPBIBHOCTh (PYHKIIMU, ACUMIITOTHI
rpa¢puka (QyHKIMH, TIepBas U BTOpas MPOU3BOJAHAS (PYHKIMH, F€OMETPUUECKUN U
bu3NYeCKuil CMBICII TPOW3BOJHOW, TEpPBOOOpa3Has, OINPEACICHHBIA WHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI Tpaduka GyHKIUU; YMEHUE BBIYUCIATH MIPOU3BOIHBIC
CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIUHU (PYHKIMHA, HAXOAUTh ypaBHEHUE
KacaTelbHOM K Tpaduky (QYHKUMU; yMEHUE MCIOJIb30BaTh MPOU3BOJHYIO IS
uccienoBaHus (GYHKLIMMA, 171 HaXO0KJI€HUS HAWIyYIIero PelIeHUs B MPUKIAIHBIX, B
TOM YHCJE COLUMATbHO-3KOHOMUYECKUX M (PU3MYECKUX 3a7aydax, JJIsl ONpeAesICHUS
CKOPOCTM M YCKOPEHHUsS; HaxOJUTh IUIOWAAM U 00beMbl (GUTYp C T[OMOIIbIO
WHTETpana; MPUBOJHUTH IMPUMEPHl MAaTEMATHYECKOTO MOJAEIMPOBAHUSA C IMOMOULIBIO
muddepeHIuanbHbIX YPaBHEHUIH;

II11 ymeHne omepupoBaTh NOHATUSAMU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJb U apryMEHT KOMIUIEKCHOTO uucia, (opma 3amucu
KOMIUIEKCHBIX 4YMcel (reoMeTpuyecKasi, TPUTOHOMETpUYecKass U airedpanyeckas);
YMETb MPOU3BOAUTH AapUPMETHUYECKHE JEHCTBUA C KOMIUIEKCHBIMM 4YHCIIaMH;
IIPUBOJUTH IIPUMEPHI UCIIOIB30BaHUS KOMIUIEKCHBIX YUCE;

[112 ymeHue cBOOOJHO ONEPUPOBATH MOHATUAMM: CPEIHEE apHU(PMETUUYECKOE,
MeJuaHa, HauOoJblllee U HaUMEHbIIee 3HAUEHUS, pa3Max, JUCHEPCHs, CTaHJApTHOE
OTKJIOHEHHE JUIsl  ONHCAaHMsS  YWCJIOBBIX  JAHHBIX; YMEHHME  HCCIEIOBaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHCJIE C NMPUMEHEHHEM TIpadUUYecCKUX METOJIOB U



AIIEKTPOHHBIX CPEACTB; TIpaHUUecKH HCCIEI0BaTh COBMECTHbIE HAONIOACHUS C
IIOMOILBIO JUArpaMM PaCCEUBAHUS U JINHEMHOU PErpeCcCUuu;

[113 ymeHue HaXOAUTh BEPOSATHOCTU COOBITUH C  HCIOJIH30BAHHEM
rpauYecKuXx METOJIOB; MPHUMEHATH UId pelleHus 3agad (OopMysbl CIOXKEHHUS U
YMHOXEHHUSI BEPOATHOCTEH, (POpMyy MOIHONH BEepOSTHOCTH, Gopmyny bepHysim,
KOMOMHATOpHBIE (DAKTHI U (POPMYJIbI; OIICHUBATH BEPOSITHOCTH PEAbHBIX COOBITHIA;
YMEHUE  OINEpUpOBaThb MOHATHUSAMH:  ClIy4yailHas  BEJIMYMHA, pPACHpeleicHUe
BEPOSITHOCTEW, MaTEMaTUUYECKOE OKHMJIaHHUE, THUCIIEPCUS U CTAHJIAPTHOE OTKJIOHEHHE
CllyyailHOM BeIMYMHBI, (QYHKIHUU PACHPEICICHUSI W IUJIOTHOCTH PaBHOMEPHOIO,
MOKA3aTeJIbHOIO0 M HOPMAJIBHOI'O PACIPEIEIICHHI; YMEHUE HMCIOJIb30BATh CBOMCTBA
M3YUYEHHBIX paclpeereHnil A pelleHus 3a7a4; 3HAKOMCTBO C MOHATHSIMH: 3aKOH
OOJIBIIMX YMCEI, METOJbl BEHIOOPOUYHBIX UCCIEIOBAHUN; YMEHUE TPUBOAUTH IPUMEPHI
MPOSIBJIICHUS 3aKOHA OOJIBIIUX YKCE B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX;

[114 ymenue cBOOOJHO ONEPUPOBATH MOHATUSIMU: TOUKA, MpsMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, IJIOCKUI YroJ, IBYTPAHHBIA yIroJl, TPEXTPAHHBINA yrod,
MEpECEKAIOIINECs], TapaJUIe]IbHble U CKPEIIMBAIOIINECS MpPsSMbIE, MMapauiebHOCTh U
NEPHEHANKYJIAPHOCTh NPAMBIX M IJIOCKOCTEM, Yrod MEXIY NPSAMBIMU, YTOJI MEXKIY
OpsIMOM M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh IPH
pelIeHUH 3a/lad M3y4YeHHbIE (DaKThl U TEOPEMbI IIAHUMETPUHU; YMEHHE OILIEHHWBAThH
pa3Mepbl OOBEKTOB B OKpYKAIOLIEM MHPE; YMEHUE OINEepPUPOBATH IMOHATUSMH:
MHOTOI'PaHHHUK, CEYEHHE MHOIOIPaHHUKA, MPaBWIbHBIA MHOTOTPAaHHHUK, MPU3MA,
nupamMuaa, Qurypa ¥ NOBEPXHOCTh BpalleHMs, IWIMHIP, KOHYC, wap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHUS KOHyca WU UWIMHApA, NapajijiesbHble OCH WIIU
OCHOBAaHMIO, CEYEHHE IIapa, IJIOCKOCTb, Kacaromasics cepbl, UUIUHIpPA, KOHYCA;
yMEHUE CTPOUTH CEYEHHUE MHOTOTpaHHUKA, U300pakaTb MHOTOTPAHHUKHU, QPUTYpPHI U
MIOBEPXHOCTH BpAILCHHS, UX CEYEHHUS, B TOM YHUCIE C TMOMOIIBI BJIEKTPOHHBIX
CPEIICTB;, YMEHHE MPUMEHSATH CBOMCTBA T€OMETPUUECKHX (GUTYP, CaMOCTOSITEIIBHO
bopMyIMpOBaTh ONMpeeICHUs U3ydyaeMbIX (DUTYp, BBIJIBUTATh TUIIOTE3bI O CBOMCTBAaX
U MPHU3HAKAX T€OMETPUYECKUX (DUryp, 0OOCHOBBIBATH WJIM ONPOBEPraTh MX; YMEHHE
MPOBOJUTH KiIaccu(ukanuio QGuUryp MO pa3IudHbIM TMPU3HAKAM, BBITIOJIHSTH
HEOOXOJUMbIE JOMOJHUTEIbHBIE TOCTPOSHUS;

[115 ymeHue cBOOOJHO ONEPUPOBATH MOHATHUAMM: IUIOWAAbL (UTYpBI, 0O0BEM
burypsl, BeIMYUHA yria, PACCTOSIHUE OT TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
OpSMBIMHM, PACCTOSTHUE MEXAY IUIOCKOCTSMH, IUIOMAAb  cdepbl, IIoOmaab
MOBEPXHOCTH  MHUPAMUJIbI, TNPU3MBI, KOHyca, IWIMHApA, 00beM  KyOa,
OPSAMOYTOJBHOIO MapajljieienuIieia, MUpaMuabl, IPU3Mbl, UIMHAPA, KOHYyCa, 11apa;
YMEHHE HaXxOUTh OTHOLLIEHUE 00BEMOB MOI00HBIX (DUTYD;

[116 ymenue cBOOOAHO ONMEPUPOBATH MOHATUSIMU: JIBUKEHUE, MapaTICIbHBIN
NEPEeHOC, CUMMETPHUSI Ha IUIOCKOCTH M B IPOCTPAaHCTBE, MOBOPOT, MpeoOpa3oBaHue
1o100us, T0J00HbBIE (PUTYPHI; YMEHHE paclio3HaBaTh paBHbIE U MOJ00HbBIE (PUTYPHI, B
TOM 4YHCIE€ B IMpPHUPOJAE, HCKYCCTBE, AapXUTEKTYpe; YMEHHE HCIIOJIb30BaTh
r€OMETPUYECKHUE OTHOIICHMS, HaXOAUTh N€OMETPUYECKHE BEIUYMHBI (JJIMHA, YTOJI,
wion@aab, OObEM) MPH PEIICHUH 3aJad U3 JPYrux Y4YeOHbIX NPEIMETOB U U3
pEATBLHON )KU3HU,

[117 ymeHue cBOOOJHO ONMEPUPOBATH MOHATHSAMU: MPSIMOYTOJIbHASI CHCTEMa
KOOpPAMHAT, BEKTOp, KOOPJIHWHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOpPOB,
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IPOM3BEIEHHE BEKTOpa Ha YHMCIO, Pa3okKEeHHEe BEKTopa Mo Oa3ucy, CKaJspHOe
IIPOM3BEACHUE, BEKTOPHOE IPOU3BEIACHUE, Yroid MEXAY BEKTOpaMHU; YMEHHE
WCIIOJIB30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJA MJISI PEIICHUS N€OMETPUYECKUX
3a/la4y U 3a/1a4 JAPYyTUX YYEOHBIX MPEIMETOB; ONEPUPOBATh MOHATHIAMU: MaTpULa 2X2
1 3X3, ONpeneUTENb MAaTPULBL, TEOMETPUYECKUN CMBICI ONPEACTUTENS;

[118 ymeHue MoOAENMpPOBATH pEANbHBIE CUTYallUHM HA SA3bIKE MAaTEMaTUKH;
COCTaBJISITb BBIPAXKEHHUS, YPAaBHEHHS, HEPABEHCTBA M WX CHUCTEMbl IO YCJIOBHUIO
3aJlayu, UCCIE0BaTh MOCTPOCHHBIE MOJIETH C MCIIOJIb30BAaHUEM ammapara aiareOpsl,
UHTEPIPETUPOBATh MOJIYYECHHBIM pE3yJIbTAT, CTPOUTh MATEMATUYECKUE MOJEIHU C
IIOMOLIBI0 TEOMETPUYECKUX IIOHATUM W BEJIWYMH, pPELIaThb CBS3aHHBIE C HUMH
IIPAKTUYECKUE 3aa4d; COCTABIIATh BEPOATHOCTHYHO MOJEIb W HMHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJbTaT; pellaTh NPUKIAJHBIC 3a1a4l CPEACTBAMHA MAaTEMaTUYECKOTO
aHasn3a, B TOM YHCJI€ COLIMaTbHOPKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

I119 ymenue BoIOMpaTh MOAXOASAIIMI METOA JUIsl PEIICHUSI 3a/1a4u; TOHUMaHHE
3HAYMMOCTH MAT€MATHKH B U3YYEHUHU MPUPOJIHBIX U OOIIECTBEHHBIX MPOIECCOB U
ABJICHUN; yYMEHHE DPAclO3HaBaTh NPOSIBICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE,
YMEHHUE MPUBOJUTH ITPUMEPBI MATEMATUUYECKUX OTKPBITUA POCCUMCKON U MHUPOBOU
MaTE€MaTHYECKON HAyKH.

1.2. ®opma npoMe:KyTOUYHOM aTTECTAIUN
Ok3aMmeH (1, 2 cemecTpsl).

@OH/I OUEHOYHBIX CPEICTB  COAEPKUT  KOHTPOJIBHO-OLICHOYHBIE  CPEJICTBA,
HEOOXOUMBIX JIJIsl TPOBEACHUS IK3aMEHA.

1.3. Cucrema oneHMBaHMS Pe3yJIbTATOB BBIIIOJHEHHUS 32/ 1aHU I

OueHuBaHue pe3yJabTAaTOB BBHINOJHEHUS 3aJaHUil MPOMEXKYTOYHOM aTTecTaluu
00y4aroIIMXCcsl OCYUIECTBIISIETCSI HA OCHOBE CIEAYIOIIUX MPUHIIUIIOB:

JIOCTOBEPHOCTH OLIEHKH — OIICHMBAETCS YpPOBEHb C(HOPMUPOBAHHOCTU 3HAHUM,
YMEHUHM, MPaKTHUYECKOrO0 OmNbITa, OOHMX U MpodecCHOHANbHBIX  KOMIETEHIIHH,
MPOJAEMOHCTPUPOBAHHBIX O0YYAIOIIMMUCS B XO/I€ BHITIOTHEHUS 3aJaHMS,;

a/ICKBaTHOCTH OIIGHKM — OIICHKA BBIMIOJHEHHs 3alaHuil TOJKHA MPOBOJUTHCS B
OTHOIIICHUHM TEX KOMIIETEHIIHHA, KOTOpbIe HEOOXOAUMBI IS 3()h()EKTHBHOTO BBITOJHEHUS
3alaHus;

HAQJIeKHOCTU OIIGHKM — CHCTEMa OIICHWBAaHUS BBINOJHEHHUS 33JaHUN JOJDKHA
o0namaTh BBICOKOW CTEMEHBIO YCTOMYMBOCTA TIPU HEOAHOKPATHBIX OIICHKAX YPOBHS
cOPMUPOBAHHOCTH  3HAHWW,  YMEHHH,  NPAKTUYECKOTO  OMbITa,  OOMHX U
po¢heCCUOHANBHBIX KOMIETEHLIUH 00yYaroMXCs;

KOMIUIEKCHOCTH OIICHKHM — CHCTeMa OIICHMBAHMS BBITIONHEHHS 3aJaHWN JIOJDKHA
MO3BOJISITh HMHTETPATUBHO OICHMBATH OOMIME W NPOPECCHOHAIbHBIE KOMIETEHIIUN
00y4aroIMnXCs;

00BEKTUBHOCTH OIICHKH — OLIEHKA BBITIOJIHEHUS KOHKYPCHBIX 3aJlaHUM JOJDKHA OBIThH
HE3aBUCUMOM OT OCOOCHHOCTEH MPOQPECCHOHATBHON OpHEHTAIMW WIM TPEANOUYTCHUM
MpernoiaBaTese, OCYIIECTBIISIOLINX KOHTPOJIb 170071 aTTecTaluIo.
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[Ipy BBINOTHEHUM NPOUEAYP OLEHKH 3aJaHUN HCIOJIb3YIOTCS CIEAYIOIIME OCHOBHBIE
METO/IBI:

METOJI pacyeTa NEpPBUYHBIX OAaJIOB;

METO]1 pacueTa CBOJHbBIX 0asIOB;

PesynbraTel  BBINOJIHEHHUS ~ 33/JlaHUM  OLEHUBAIOTCS B COOTBETCTBUU  C
pa3pabOTaHHBIMHU KPUTEPUSMU OIICHKH.

Wcnonp3yercs nsatu OanbHas MIKana i OLEHUBAHUS PE3YJIbTATOB O0YUYEHHUS:
[lepeBox msiTH OanbHOM IIKadbl ydeTa pe3yJbTaTOB B IATH OajdbHYIO OLIEHOYHYIO

HIKaJTy:
Ouenka KoauvecTBo 06a/iioB, HaOpaHHBIX 3a
BBINOJIHEHHE TEOPeTHYECKOr0 1
NPaKTHYECKOI0 3a1aHus, CPeIHNH 0aJ11 110
UTOraM aTTecTaluu
OrneHKa 5 «OTIUYHO» 4,6-5
OueHka 4 «xXopo1o» 3,6-4,5
Ornenxka 3 3-3,5
(Y IOBJIETBOPUTEIBHO»
Orenka 2 <2.9
«HEYJIOBJICTBOPUTEIILHOY

1.4. MaTepuajJibHO-TeXHHYECKOE 00ecredeHue 1JI5 MPOBeeHU s IPOMEKYTOYHOM
aTTecTalum
BrimonHenne 3amaHuii  POMEXKYTOYHOW aTTECTAlMU  TPOBOJIUTCS B  y4eOHOM
KaOMHETE MaTEeMaTUKH.

1.5 Y4yeOHO-MeTOAMYecKOe M MHPOPMALMOHHOE oOecriedeHue IJisi NMPOBeAeHus

NMPOMEKYTOUHOM aTTeCTAIINU
OcHoBHbIE yueOHbIe U3TaHNUS
1. bammakoB, M. WM. Marematuka: y4deOnuk /M.U. bammakoB.- 2-e u3ag., crep.- M.:
KHOPVYC, 2019.- 394c.- (CITIO) https://www.book.ru
2. boromonos, H.B., Camoiinenko, II.M. Maremaruka: yuebnuk s CIIO /H.B.
boromonos, II.M. Camoiinenko.- M.: HOpaiit, 2019.- 40lc.- (IIpodeccuonanbuoe
oOpazoBanue) https://urait.ru
3. boromomnos, H.B. Ilpaktuyeckue 3ananus mo maremaruke. B 2-x 4. Y.1: yue6. mocobue
st CITIO /H.B. Boromonos.- 11-e u3a., nmepepa6. u gom.- M.: FOpaiit, 2019.- 326c¢.-
(ITpodeccuonanbHoe oOpazoBanue). https://urait.ru
4. boromornos, H.B. Ilpaktuueckue 3ananus no matematuke. B 2-x 4. Y.2: y4e6. mocobue
mist CITIO /H.B. Boromonos.- 11-e u3a., mepepab. u mom.- M.: FOpaiitr, 2019.- 251c.-
(ITpodeccuonanpHOE 0Opa3zoBanme). https://urait.ru
5. T'yce, B. A. I'eomerpusi: ydueOHOoe mocobue aiisi CpeaHero MpodhecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodseB. — 2-e uzf., HCIIp. U J0T. —
Mocksa: MznarensctBo FOpaiit, 2020. — 280 c¢. — (IIpodeccronanbHoe oOpa3oBaHHE)
https://urait.ru
JlonoJIHUTeIbHbIE y4eOHbIe H31aHUs
6. boromonos, H. B. AnreOpa u Hauvana aHaiau3a: ydyeOHOE TMocoOWe ISl CPEIHETO
npodeccuonanbHoro oopazosanusi/ H. B. boromonos. — MockBa: U3gatensctBo FOpaiir,



http://www.book.ru/

2020. — 240 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09525-8.
I'pud YMO CIIOhttps://urait.ru

7. boromonoB, H. B. Marematuka. 3amaun ¢ pemeHussMu B 2 4. Yacte 1 : yueOHOe
rmocobwue s cpeaHero npodeccuoHaibHoro oopazopanus / H. B. boromonos. — 2-¢ u3.,
ucnp. u gorn. — Mocksa : U3narensctBo FOpaiit, 2020. — 439 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromoinos, H. B. Maremaruka. 3amaun ¢ pemeHusiMa B 2 4. Yactps 2 : ydyeOHOE
nocoOue st cpennero npodeccruonanbHoro oopazosanus / H. B. boromosnos. — 2-e u3n.,
ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2020. — 320 ¢. — (IIpodeccuonansuoe
obpazopanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anrebpa W Hayajla MaTEMAaTUYECKOrO aHaiu3a, TEeOMETpHUs s
npodeccuii U CrenuantbHOCTEH COIUaIbHO-dKOHOMHUUYecKoro mpoduist/ ['yces B.A.
I'puropreB C.I'. , UBomrmna C.B. - 2-e u3g. crep.—  M.: Axagemus, 2018.-
416 c. https://academia-library.ru

HNHuTepHeT-pecypcesnl

10.. www.fcior.edu.ru (PenepanbHblii HEeHTP HHYOPMALTMOHHO-00Pa30BaTEIbHBIX PECYPCOB

(®OUOP)).
11. www.school-collection.edu.ru (Enunas komnexuus iudpoBbIX 00pa3oBaTeIbHBIX

pecypcoB)
12. www. Ucheba. com (O6pa3oBaTenbHbIii mopTan «Yueba»: «Ypoku» (Www. uroki. ru)

MeTtoanyeckne ykazaHus 1Jisl 00y4aOMIMXCS 10 0CBOEHHIO THCIMIIJIMHBI

13. Meroanyeckue yka3anus AJisi 00y4aroluXxcs M0 BBITOIHEHUIO TPAKTHYECKUX PadoT.



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www/
http://www/

2. KOHTPOJIbHO-0LICHOYHbIE CPEACTBA
O0beKTbI OLICHUBAHMS

[11 ymeHue omnepupoBaTh MOHATUSIMH: OIpEAENICHUE, AaKCUOMa, Teopema,
CIIEICTBUE, CBOWCTBO, IMPHU3HAK, JOKAa3aTEIbCTBO, PAaBHOCWIbHbBIE (OPMYJIUPOBKH;
yMeHHue (HOopMyIHpoBaTh OOpPAaTHOE U MPOTUBOIOJIOKHOE YTBEP)KICHHUE, PUBOIUTH
IPUMEPBl U KOHTPOPHUMEPHI, MCIOJb30BaTh METOJ MAaTE€MaTHUYECKOW WHIYKUUU;
IIPOBOJIUTH  JOKa3aTeJIbHbIE pPACCYKJIEHUS NpU pEUIeHUWH 3a7a4d, OLICHUBATh
JIOTUYECKYO MTPABUIILHOCTh PaCCyKICHH;

I12 ymeHnue onepupoBaTh MNOHATUAMH: MHOKECTBO, IIOJIMHOKECTBO, OIIEPALIU
HaJl MHO’KECTBAMH; YMEHHE UCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN annapar JJjis
ONMCAHMS PEATbHBIX MPOLIECCOB U SABJICHHUM U MPU PELICHUH 3a/1a4, B TOM YUCJIE U3
ApYruX y4eOHbIX MPEIMETOB;

I13 ymeHue omepupoBaTh MOHATUSMU: I'pad, CBI3HBIM rpad, nepeBo, LUKI,
rpad Ha TUIOCKOCTH; yMEHHE 3a7[aBaTh U OMUCHIBATH Tpadbl pa3IMuHBIMU CIIOCO0AMU;
MCIOJIb30BaTh Tpadbl IpH pElIeHUH 33/ay;

[14 ymeHnue cBOOOAHO OmMEepUpOBaTh MOHATHUAMH: COUYETAHHME, IEPECTAHOBKA,
YUCJIO COYETAHWW, YUCIO IEepecTaHOBOK; OMHOM HBIOTOHA; yMEHHE NPUMEHSThH
KOMOMHATOpHbIE (PAKThI U PACCYKACHUS AJI PELICHUS 3a/aY;

II5 ymenue onepupoBaTh NOHATHSAMHU: HATYPAJIBHOE YHUCIO, LEIOE YHUCIO,
OCTaTOK MO MOJYJI0, PAallMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YUCIIO, MHOXECTBA
HAaTYpaJIbHbIX,  LEJbIX, pPALUOHAIBHBIX, JICHCTBUTEIBHBIX  YHCEN;  YMEHHE
MCIOJIb30BaTh; MPU3HAKH I€TUMOCTH, HAMMEHBIINKN OOIIMI 1eTUTENb U HAUMEHbIIIEe
obmiee KpatHoe, aIroput™M EBKiIuna npu  pelieHuu 3a4ad; 3HAKOMCTBO C
Pa3IUYHBIMU [TO3UIIMOHHBIMU CUCTEMAMU CUHCIICHHUS;

[16 ymenue cBOOOJHO ONEPUPOBATH MOHATHSAMH: CTENEHb C LEJIbIM
[IOKa3aTejieM, KOPEHb HAaTypaJbHOM CTENEHH, CTEIEeHb C  pPaldOHAIbHBIM
NoKa3aTesleM, CTeNeHb C JCHCTBUTEIbHBIM  (BELIECTBEHHBIM) IOKA3aTEJIEM,
jorapudm yucia, CHHYC, KOCUHYC M TaHI'€HC ITPOU3BOJILHOTO YHCIIA;

[17 yMmeHue omnepupoBaTh MOHATUAMM:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPaBHEHUIl M HEPABEHCTB,
PaBHOCHJIBHOCTb ~ YPAaBHEHMI,  HEpPAaBEHCTB W CHUCTEM,  pPALMOHAIBHEBIE,
UPpaLMOHAIILHBIE, MOKa3aTeNbHbIE, CTEIICHHBIE, Jorapu(pmMHIEcKue,
TPUTOHOMETPUYECKHE YypaBHEHHUS, HEPABEHCTBA M CHUCTEMbl; YMEHHE pEeIlaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMbl C MOMOUIBIO PA3IUYHBIX MPHUEMOB; pPEIIaTh
YpaBHEHHS, HEPABEHCTBA M CHUCTEMBI C MapamMeTpoM; IMPUMEHSITh YypaBHEHUS,
HEPAaBEHCTBA, UX CHCTEMbl Ui PEIICHWS MAaTeMAaTHMYeCKUX 3ajad M 3ajad U3
pa3IMYHBIX 00JacTel HAyKH U peasibHOM KU3HU;

[18 ymenue cBOOOMHO OMEpUPOBATH MOHATUAMHA: Tpaduk GyHKINMH, OOpaTHAS
GyHKUMS, KOMOO3UIMUS (DYHKIMH, JIMHEWHas (QyHKUWSA, KBajpaTudHas (QyHKIuS,
CTeleHHas (QYHKIOUS C ILEJbIM I0Ka3aTeslieM, TPUTOHOMETPUYECKUE (PYHKIIHH,
oOpaTHbIE TPUTOHOMETpUYECKHNE (PYHKIMM, TOKa3aTeapHas W JiorapupmMuyeckas
(GYHKUMY; YMEHHE CTpPOUTh TIpaduku (QYHKUUH, BBINOIHATH I[PEOOpPa3OBaHUS
rpa¢ukoB (PyHKUIMH; yMEHHE MCIONb30BaTh rpapuku (QyHKUUN I8 HU3YydEHMs
IPOLIECCOB U 3aBUCUMOCTEH NP PELICHUH 3a/1a4 U3 APYTuX y4eOHBIX IPEIMETOB U
U3 peallbHOM JKM3HM; BBIpaXaTh (HOpMyiaMH 3aBUCUMOCTU MEXIY BEIMYHMHAMU;



yMEHHE CBOOOJHO ONEPUPOBATH MOHATHSAMH: YETHOCTh (DYHKLHUHU, MEPUOJUYHOCTH
GyHKIUHA, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (YHKIHH, OKCTPEMYM
(yHKUIHMH, HAaUOOJbIIEE U HAUMEHbIIeEe 3HaUYeHUs (DYHKIMHU Ha IPOMEKYTKE; YMEHUE
NPOBOANTH HCCIEeNOBaHUE (YHKIMH; YMEHHE HCIOJIb30BaTh CBOMCTBA M TpaduKu
byHKIMI A7 pemieHus ypaBHEHWHM, HEPAaBEHCTB W 3aJady C [apamMeTpaMmu;
M300pakaTb Ha KOOPAMHATHOM IUJIOCKOCTM MHOXECTBAa PEIICHUN YypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

[19 ymeHnue cBOOOAHO ONEPUPOBATH MOHATUSMU: IMOCIEI0BATEIBLHOCTD,
apudmernyeckass  mporpeccusi, reoMeTpuyeckass — Iporpeccusi,  OECKOHEYHO
yObIBarol1asi reOMETpUUEcKasi IPOrpeccusi; yMEHHUE 3a/1aBaTh OCIIE10BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYJI;

[T10 ymeHue oneprupoBaTh HOHITUSAMU: HEPEPBIBHOCTH (DYHKIIMH, aCUMIITOTHI
rpaduka (yHKIMM, TEepBas U BTOpas Mpou3BOAHAS (YHKLIHMH, T€OMETPUUYECKHA H
(¢u3NYeCKUl CMBICI TMPOU3BOJHON, MEepBOOOpa3Hasi, OINPEACIICHHbBIA WHTErpal;
YMEHUE HaXOJUTh aCUMITOTHI Ipadrika (yHKIHHU; YMEHUE BBIYUCIATH MPOU3BOIHBIC
CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3MLUHU (PYHKLIMH, HAXOAUTHh ypaBHEHUE
KacaTelnbHOM K Trpapuky (QYHKUIMHM; yMEHHME HCIOJIb30BaTh MPOU3BOAHYIO IS
uccieoBaHus QYHKIUM, 11 HAXO0XIECHUS HAaWIy4llIero peuleHHs B MPUKIAIHBIX, B
TOM 4YHCJI€ COLMAIIbHO-3KOHOMHYECKHX M (PU3MUECKUX 3ajadax, JUIsl ONpEelesICHUs
CKOPOCTM U YCKOPEHHMs; HaXOIUTh IUIOMAAd U 00beMbl (Uryp C MNOMOUIbIO
MHTErpajga; MPUBOJUTH IMPUMEPbl MaTEMaTUYECKOIO0 MOJEIUPOBAHMUS C MOMOUIBIO
muddepeHInanbHBIX YpaBHEHUH;

[111 ymeHune onepupoBaTh NOHATHUAMH: KOMIUIEKCHOE YHWCIIO, COINPSIKCHHBIC
KOMIUIEKCHBIE 4YHCJIa, MOJIYJIb U apryMEHT KOMIUIEKCHOI'O 4Hcia, (opma 3amucu
KOMIUIEKCHBIX 4HCell (reoMeTpuuecKas, TPUTOHOMETpUUECKast U anredpanyeckas);
YMETb TPOU3BOAMUTH apU(PMETUUYECKHE JEHCTBUS C KOMIUIEKCHBIMM YHCIIaMU;
IIPUBOJMUTH IIPUMEPHI UCIIOIB30BaHNsI KOMIUIEKCHBIX YHCEIL;

[112 ymenue cBOOOAHO ONEpUpOBaTh MOHATUAMU: CpeHEEe apHUPMETHUYECKOE,
MeaMaHa, HauOoJbllee U HaUMEHbIIee 3HauUeHUus, pa3Max, JUCIepCus, CTaHAApTHOE
OTKJIOHEHWE  JUId  OINMCAaHUSl  YWCJIOBBIX  JAHHBIX; YMEHHE  HCCIEA0BAThH
CTaTUCTUYECKUE JTaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM IpaUuecKuX METOJO0B U
AIIEKTPOHHBIX CPENCTB; TpaUUecKH HCCIE0BaTh COBMECTHBIC HAOMIOACHUSA C
MOMOIIBIO TUATPAMM PACCEUBAHUS U JINHEMHOW PETPECCUU;

[113 ymeHHe HaxXOAUTb BEPOATHOCTH COOBITUH C  HCIOJIb30BAHUEM
rpauueckux METOJOB; MPUMEHATH I pelleHHs 3a1ad (OpMyJbl CIOXKEHHS U
YMHOXKEHHSI BEpOSTHOCTEH, (hOpMyJy MOJHON BEpOATHOCTH, (popmyny bepnysn,
KOMOMHATOpHBIE (DaKThl U (OPMYJIbI; OLIEHUBATh BEPOSTHOCTU PEAJIbHBIX COOBITUH;
YMEHHME ONEpUPOBaTh NOHATHAMM:  CIydailHas  BEJIIMYMHA, paclpeciieHue
BEPOSITHOCTEH, MATEMATHYECKOE OXKUIAHUE, NUCIEPCHS U CTaHAAPTHOE OTKIOHECHUE
CllyyaliHOW BeJIMYUHBI, (PYHKLIHUU pACHpENesieHUs] U IUIOTHOCTH pPaBHOMEPHOTO,
IIOKAa3aTeJIbHOIO0 U HOPMAJIBHOI'O PACIPEECICHUI; YMEHNE HCIOJb30BaTh CBOMCTBA
W3YYEHHBIX paclpeAesICHUN I PELICHHs 3a/1a4; 3HAKOMCTBO C IOHATUSIMHU: 3aKOH
OOJBIINX YUCEN, METOIbI BHIOOPOYHBIX HCCIEAOBAHNN; YMEHUE TPUBOIUTH IPUMEPDI
MPOSIBIICHUS 3aKOHA OOJBIINX YHCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUIX;

[114 ymeHue cBOOOIHO ONEpUPOBATh MOHIATHIMU: TOUKA, MPsAMas, MIIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, INIOCKUH yroj, JBYT'PAHHBIN YIroJl, TPEXTPAaHHBIM yrodi,
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IIEPECEKAIOIINECS, NTapAJUICIIbHbIC U CKPEIIMBAIOIIMECS IPSAMBIC, NTapauIeIbHOCTh U
MEPIEHIUKYJISIPHOCTDh MPAMBIX U IJIOCKOCTEH, YrOd MEXAY MPSMBIMH, YIOJl MEXKIY
IPSAMOM M IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH; YMEHHME MCIOJIb30BATh IIPHU
pelIeHnu 3a/a4d M3y4deHHbIE (DAKThl U TEOPEMbl IMJIAHUMETPUHU; YMEHHE OIICHUBATH
pa3Mepsl OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE ONEepUpPOBATh MOHATUAMU:
MHOTOTPAHHHMK, CEUYEHHE MHOIOTPAaHHUKA, IPABWIbHBIM MHOIOTPAaHHHUK, IPU3Ma,
nupamuaa, Qurypa ¥ NOBEPXHOCTh BpalleHMs, IWIMHIP, KOHYC, wap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHUs KOHYCa WM LWIWHJAPA, NApaJUIeIbHbIE OCU WU
OCHOBAHMIO, CEYEHHME IIapa, IJIOCKOCTh, Kacaromasics cdepbl, HUIUHIpPA, KOHYCA;
yMEHHUE CTPOUTHh CEYEHHE MHOTOrpPaHHHUKA, U300pakaTh MHOTOTPAHHUKHU, QPUTYPHI U
NOBEPXHOCTH BpAILEHUS, UX CEYEHUS, B TOM YHUCJIE C MOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NPHUMEHATh CBOWCTBA T€OMETPHUYECKHX (PUTyp, CaMOCTOSTEIBHO
bopMyIupOBaTh OMpEIEICHUS U3ydaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX
U MPU3HAKAX TE€OMETPUYECKUX (DUryp, 000CHOBBIBATH WJIM ONPOBEPTaTh MX; YMECHHE
MPOBOJUTh KJAacCUPUKAUMIO (PUIYp 1O pa3IWyYHbIM [pPU3HAKaM, BBINOJIHATH
HEO00XOAMMBIE JOTOJHUTENbHBIE TOCTPOEHUS;

[115 ymenue cBOOOJHO OMEPUPOBATH MOHATHUAMHM: IUIOHIAAbL (UTYPBI, 00BEM
burypsl, BeIMYMHA YTja, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
NPSMBIMH, PACCTOSTHUE MEXAYy IUIOCKOCTAMH, IUIOmAans chephl, IJIOMAIh
MOBEPXHOCTH  MHPAMHIBI, TNPU3MBI, KOHyca, IIWIMHApPA, o00BbeM  KyOa,
MPSIMOYTOJILHOTO HapaJlieenuIieia, MUpaMuabl, MPU3MbI, [MWIMHAPA, KOHYca, 11apa;
YMEHHUE HaXOUTh OTHOLIEHUE 00BEMOB MOJAOOHBIX (DUTYD:;

[116 ymenue cBOOOAHO OMEPUPOBATH MOHATUSAMU: JIBUKEHUE, MapauiesIbHbIN
NEPEHOC, CUMMETpHUsl Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
mo00us1, mogo0HbIe (PUTYpHI; YMEHHE pacliO3HaBaTh paBHbIE U MOJ00HbBIE (DUTYPHI, B
TOM 4YHMCJIE€ B IIPUPOJAE, HCKYCCTBE, apPXUTEKType; YMEHHE HCIIOIb30BaTh
reOMETPUYECKHUE OTHOIICHMS, HaXOJUTh F€OMETPUYECKHE BEIUYMHBI (IJIMHA, YTOJI,
wion@aab, 00beM) NpH pEIIeHUH 3ajlad M3 JPYyTrux Y4YeOHbIX MNPEAMETOB U U3
pealbHOM KU3HU;

I117 ymeHue cBOOOTHO OMEPUPOBATH MOHATHUSIMH: MPSIMOYTOIbHAS CHCTEMa
KOOPAMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOU3BEJECHUE BEKTOpa Ha YHUCIO, PAa3JI0KEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE
IIPOU3BEJICHNE, BEKTOPHOE IIPOU3BEIACHUE, YIOoJll MEXKIYy BEKTOpaMHU; YyMEHHUE
WCIIOJIb30BaTh BEKTOPHBIA M KOOPJAWHATHBIM METOJ NJIsl PEIICHUS T€OMETPUUECKUX
3a/1a4 v 3371a4 JPYTUX YYEOHBIX MPEIMETOB; ONIEPUPOBATH MOHATUSIMU: MAaTPHUIIA 2X2
1 3x3, ONpeaenuTeNb MAaTPULBI, TEOMETPUUECKHAN CMBICIT ONTPEACTUTEIIS;

[118 ymeHune MoIenupoBaTh pEAbHBIE CUTYAllMM HA SI3bIKE MATEMAaTHKH;
COCTaBJISITh BBIPAKECHUS, YPAaBHEHMS, HEPABEHCTBA MU MX CHUCTEMBI IO YCJIOBHIO
3aJ1a4uM, UCCIIEI0BATh TOCTPOCHHbBIE MOJIENIH C UCTIOJIb30BAaHUEM arlapaTa anreopsl,
MHTEPIIPETUPOBATh ITOJYYEHHBIN PE3yNbTaT; CTPOUTh MATEMAaTUYECKUE MOJEIH C
IIOMOIIBIO T€OMETPUYECKUX INMOHATHM M BEJIWYWH, pElIaTh CBSA3aHHBIE C HUMH
MPAKTUYECKUE 3a/1a4l; COCTABIIATh BEPOATHOCTHYIO MOJIENb U MHTEPHPETUPOBATH
MOJIYYEHHBIN PE3yJIbTaT; pEllaTh MPUKIAJAHbIE 3aJa4l CPEICTBAMU MAaTEMATUYECKOTO
aHajn3a, B TOM YHCJI€ COLIMaIbHOPKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

I119 ymeHue BbIOMpPATh MOAXOASAIIMN METO IJIs1 PEILICHUS 3a1a4l; [IOHUMaHue
3HAYMMOCTU MaTeMaTUKUA B U3YYEHUH MPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
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SIBJICHUW; YMEHHME pPacro3HaBaTh MPOSIBJICHHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHUE NPUBOJAUTH IIPUMEPHI MAaTEMAaTUYECKUX OTKPBITUA POCCUMCKON U MUPOBOU
MaTeMaTUYECKOU HAYKH.

Metoa npoBeieHUsI AaTTECTAIMH: BHINOJTHEHHE 3K3aMEHALMOHHOTO KOMILIEKCHOTO
3aaHMsl.

3aganue:

1.OTBETUTH HA BOMPOCHI.

2. Pemmmts 3aga4u.

dopMa aTTecTAlMMU: BHITOJHEHNE KOMITJICKCHOTO 3aJaHMUS.

3aganue:

1. TeopeTnueckoe: OTBETUTH Ha JIBa BOIPOCA, ITPH BHITIOJIHEHUH 3a/1aHUsI 00yYaroIuics
MO>KET B MUCbMEHHOMN (hOpME COCTaBUTH IJIaH OTBETA HA BOIPOC;

2. [IpakTrueckoe: BHITIOTHEHHUE JBYX MPAKTHUECKUX 3aJaHH.

Yci10Bus BBINOJIHEHUS 32 JAHUA:

1) 3aganue BeINoHAETCS B KaObuHeTe «MareMaTukay;

2) oOyuaromuecs: OTBEUaIOT Ha JBa TEOPETUUECKUX BOIPOCA;

3) mpakTUYeCcKoe 3aaHNe BBIMOIHIETCS MTUCbMEHHO Ha OyMa)KHOM HOCHUTEIIE.

4) Bpemsi, OTBOAMMOE Ha BBIMOJHEHUE 3a]jaHus - 270 MUHYT, B TOM UYHUCJIE:

5) nucbMeHHBIN OTBET Ha BOonpockl— 240 MuH: (15 MUH Ha TOATOTOBKY, 225 MUH Ha
co0eceoBaHUE)

6) pewenue 3anayu - 30 MuH.

7) MakcUMambHBIN 62Ut 32 3aaHue -5 0aJUTIOB, B TOM YHCIIE:

OTBET Ha BOIPOCHI - 2 Oaia;

BBITTOJTHEHNE TUCHbMEHHOTO 3aJ[aHus - 3 OaJia.

I cemectp

IlepeyeHnb TeopeTHYECKUX BONIPOCOB
[{enble ¥ pallMOHAIBHBIE YUCIIA.
JIeMCTBUTENBHBIC YHUCIIA.
[TpubnkeHHbIC BEIYMCIICHUS.
KomMmnekcHble uncna.
Kopnu u crenenu.
KopHu HaTypanbHOM CTENEHU U3 YUCIIa U UX CBOMCTBA.
Crenenu ¢ palMoHaIbHBIMU MOKA3aTeNISIMHU, UX CBOWCTBA.
CreneHu ¢ IeMCTBUTEIHLHBIMU MOKA3aTSISIMU, UX CBOMCTBA.

© Nk W=

ey

Jlorapudm uncna. OcHoBHOE JOoTrapu(HMUIECKOE TOKIECTBO.
Jlorapudmer. CBoiicTBa orapumMoB.

_— —
—_— O

Jlorapudm. JlecaTnyunbie U HaTypadbHBIE JTOTAPU(PMBI.
Jlorapudm. Onpenenenue. [IpaBunia nerictBuii ¢ rorapupmamu.

—_— —
W N

Jlorapugm. OcHoBHble moHsATH. [lepexon Kk HOBOMY OCHOBAHHIO.

f—
o

[IpeoOpazoBanue alreOpandecKrux BhIPAKCHHI.

f—
hd

[IpeoOpazoBanue paroHANBHBIX U UPPALMOHATBHBIX BRIPAKEHUH.

—
a

[IpeoOpazoBaHue CTETICHHBIX U MTOKA3aTEIbHBIX BBIPAXKCHUH.

12



17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

38.

39.

40.
41.

42.
43.
44.
45.
46.
47.
48.
49.

[IpeoOpa3oBaHue MOKA3aTENBHBIX U JOTapH(PMUIECKUX BEIPAKEHHIH.
Pannannas mepa yrina. BpamarenbHoe 1BUKEHHE.

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC YHCIIA.

3HaK{, YMCIOBbIE 3HAUYEHUS] M CBOMCTBA YETHOCTH, HEYETHOCTH
TPUTOHOMETPUYECKUX (QYHKLIUH.

Tpuronomerpuueckue GyHKIUN YUCIOBOIO ApryMEHTAa.

OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA.

DopMyJibl PUBEICHUS.

DOopMyJIbI CIIOKEHHUS.

CuHyC 1 KOCHHYC IBOMHOTO yria. @opMyJIbl IOJOBUHHOIO YIJIA.
[IpeoOpa3oBaHre CyMMBbI TPUTOHOMETPHUUECKUX (DYHKIMIA B MTPOU3BEICHUE.
[IpeoOpa3zoBanue NpoOU3BEICHHUS TPUTOHOMETPHUUECKUX (PYHKIIHIA B CyMMY .
[IpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKUX BHIPAKECHUH.
BeipaxkeHre TpUroHOMETpHUYECKUX (PyHKIHUI Yyepe3 TaHI'€HC TOJIOBUHHOTO
apryMeHra.

ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIA.

IIpocreiiie TpPUroHOMETPUYECKHUE YPABHEHUSL.

[Ipocrenimme TPUrOoHOMETPUYECKUE HEPABEHCTBA.

Oynkuun. OcHoBHbIE MOHATHSA. OOJacTh ONpENeIeHUST U MHOMXECTBO
3HAYCHUM.

Oyukuuu. I'paduk PyHkumn.

@ynkuuu. Iloctpoenne rpapukoB (YHKIMM, 3alaHHBIX PA3IUYHBIMU
criocobamu.

Oynkiuu. CBolcTBa (yHKIIUU.

@yHkurM. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb, OIPAaHUYEHHOCTb,
NIEPUOUYHOCTD.

Oyukuuu. IlpomexxyTkn Bo3pacTaHusi U yObIBaHMs, HauOojbllIee U
HauMEeHbIlIee 3HaYeHUsI, TOUKH dKcTpemyMa. [ paduueckast ”HTepIpeTarus.
CnoxnHast ¢GyHKIUs (KoMmo3uiius). ApudMeTHdecKkre omneparuud Haj
GYHKIISAMU.

@Oynkiyu. [loHsTHE 0 HENPEPHIBHOCTU (PYHKIUH.

Oo6parubie  ¢yHkuuu. OO0macte omnpeneneHuss W 00JacTh 3HAYCHHM
oOpaTHO (QyHKIIMH.

Oo6patnble pynkiuu. CpoiictBa. ['paduk 0OpaTHON (PyHKIMH.
Jlorapudmuyeckas pyHKIHS, €€ CBOMCTBA U TPa(UK.

Jlorapudmuyeckue ypaBHEHUsI 1 HEPABEHCTBA.

[TokazarensHas GpyHKIIMSI, €€ CBOWCTBA U TpaduK.

[loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Crenennas QpyHKLHs, €€ CBOMCTBA U TPaQUK.

VYpaBHEHUS U HEPABEHCTBA CTENICHHOM (DYHKIINU.

OOnactb ompeneraeHUss U MHOXKECTBO 3HAuE€HUM (YHKUIUU y- Sinx,ee
CBOIICTBA U rpaduK.
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50.

51.

52.

53.

54.
55.

56.

57.

58.
59.
60.
61.
62.
63.
64.

65.
66.

67.

OO6nacTh ompeneseHuss 1 MHOXECTBO 3HAYeHUU (YHKIUH Y- COoSX, e€
CBOIiCTBA U TpauK.

OO6nacTh ompenenaeHuss ¥ MHOXXECTBO 3HaueHUUW (QYHKIUH y— 12X, €¢
CBOIICTBA U rpaduK.

OO6nacte ompenencHUss © MHOXKECTBO 3HAUYCHUU (PYHKIUHU Y- cigx, e¢
CBOICTBaA U rpaduK.

[IpeoGpazoBanus rpadukoB GyHkimd. CUMMETpHsT OTHOCUTEIBHO OCE
KOOpJIMHAT.

[Ipeo6pazoBanus rpadukos Gynkuuid. [lapannenbHblil nepeHoc.
[IpeobpazoBanus rpadukoB ¢pyHkiuil. CHMMETpHsI OTHOCUTEIBHO Havyaia
KOOpJIMHAT.

[IpeobpazoBanus rpadukoB GpyHKIHN. CHUMMETPHsI OTHOCUTEIBLHO TIPSIMOI
y=X.

[IpeoGpazoBanus rpadukoB QyHkIuil. PacTsokeHue u cxxatue BIOJb Ocei
KOOpJIMHAT.

VYpaBHeHus. PaBHOCWIIBHOCTD YpaBHEHUH,

VYpaBHenuss. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Cucrembl ypaBHEHU. PAaBHOCHMIIBHOCT CUCTEM YPABHEHHUH.

Cucrtembl ypaBHeHH. OCHOBHBIE PUEMBI UX PELLICHUS.

HepasenctBa. OCHOBHBIE NPUEMBI UX PELICHUS.

HepasencrtBa. PaBHOCHIIBHOCTD HEPABEHCTB.

Hcnonp3oBaHue CBOKNCTB U rpaduKkoB GYHKIIHA MPU PEIICHUN YPaBHEHUN U
HEPABEHCTB.

MeTtona MHTEPBAJIOB.

N3o00pakeHne Ha KOOPJAMHATHOW IIOCKOCTH MHOXECTBA  PEIICHHMA
YpaBHEHHUI C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

N300paxkeHne Ha KOOPAWHATHOM IIOCKOCTH MHOXKECTBAa  PEIICHUIMA
HEPaBEHCTB C JIByMsI IEPEMEHHBIMU U UX CHCTEM.

IMepeyens 3apa4
Pa3Butue noHsTHS 0 YKCIEe

1. Beruucnurs:
(1+)°*
2. HaiiTu MOZyJIb M apryMEHT KOMILJIEKCHOTO YU CIIa
=-51
3. JlaHbl yncna:
2 =2+
& =1-:

Haiiqure: <" %
4. JlaHbBI yuca:
=3 S

z =243

14



Haiimure: <~ <

5. HpeILCTaBBTC KOMIIJICKCHOC 4YHUCJIO B TpHFOHOMCTpPI‘-ICCKOfI n

TOKa3aTenbHOH hopmax: 2 =1~ i3

6. ['panniia  aOCOMIOTHOW  MOTPEIIHOCTH  MPUOJIMKEHHOTO
3HaueHus 386 ymucna x paBHa 0,5. YKaxuTe rpaHuipl, B KOTOPBIX
3aKJIF0YEHO YHCIIO X.

7. Jlanbl npubIKkeHHbIe 3HaYeHus yncia x=2/3: a=0,6; 8=0,66;
¢=0,67. Kakoe u3 3Tux TpeX NpUuOMMKEHUHN SBISACTCS JIy UM ?

8. Jlanbl uncna:

&= ‘E_ ‘ﬁﬁ

2 =2+3

=
HaiiguTe: <
9. HaiiTu MOAyb M apryMEHT KOMIUIEKCHOTO Yncia

7=-2
10. JlaHbI uncina:
2 =2+
& =1-:
Haiigure: T4
1. Boruncnuts:
1+i
1-i
12. [IpencraBbTe KOMIUIEKCHOE YUCIIO0 B

TPUTOHOMETPUYECKOM U MOKa3aTeIbHON (hopMax:

2= Ed

13. B pesynbrare wu3MepeHHMH MOJYYWJIM, 4YTO JJIMHA
KapaHjamia paBHa 18 cM, a minHa koMmHaThl paBHa 820 cm. Urto
MO>KHO CKa3aTh O KAYECTBE ATUX JBYX U3MEPEHUI?

14. Haittn oTHOCHTENBHYIO MOrPEIHOCTh yucha 6,8, eciu
o0e 1u(psl ero BEpHBI B CTPOTOM CMBICIIE.

15. Bpruucinre  OTHOCHUTENBHYK)  IOTPEHIHOCTh  YHMCIIa
13,14, cunras 13,1416

16. Boimonnuts aeiicteue (2+31)(3—i).

17. Haiitu MOy b ¥ apTyMEHT KOMIUIEKCHOTO yncia z = —1 — 1.

18. Tlaus! komruiekchpie wuca < = S & =T -8 gy

=

4acTHOE “=

19. Jlanbl yncna:

15



% =171 Hajinpre: ¥~ %
20. IIpencraBbTe KOMILIEKCHOE YHCIIO B

TPUTOHOMETPHYECKOH M MOKa3aTenbHoi popMax: 2 = —

KopHnu, crenenu u jiorapugmsol

1. Beruucnure logslogzl()&]og 512
23 115 2

23

\S}

. Beruuciaure

3. Boruuciure 1 7 32 1 28
2log4 log 3: lgg )

4. Berancnnre Jog 12 l10g 32 llog 6
3 2 3 2 3
2 4 Q3
5. Beruncnure ﬁ

1542 @r

6. Breruuciure W

V3-2 _ 2J3=3) _,5—
7. Brruuciure {f'] 3 j 3

8. Beruuciure {?:"1 - 495"1] Nt

1
9. Bpruucnure 92—2514
10. BHecute MHOXUTENb TOJA 3HAaK KOPHS 24’0 3\/%,
ecu® 0,7 0.
=g ‘._..1.
11. BBIYHCTUTE Ni&
12. Brerauciauts logs 12+ logs 3.
13. HaiiTu 3HaueHne BeIpakxeHust

a7 1. -E
a1 :'"'5+{-J-_‘—5_b ()
14. Boramcmuts ( log; 1024) €8
L
15. PasnoxuTh Ha MHOKHTEIH @ 3a°
In128

16. Borumcioure In4
1

x12x2 36

1

17. Cokparuthb apodh x* 6



18.
19.

20.
21.

336;

P
3

Haiitu 3HaueHue BblpaxeHus V63

5]l |T
Beryucnurs | = |-
W 27w 16

BbIupcIuTh: 2 &1 3

prOCTI/ITB BBIPaXXCHUC!

3275416

OcHoOBBI TPUTOHOMETPUHN

N kW

10.
11.

12.
13.

14.
15.

16.

17.

18.

-7
o Sln—- o
Haiitu 31ak uncna 3 . OTBeT 00OCHYITE.
Haiitu 3nak uncna CrgQ 8() . OtBeT o0ocHYIITE.

2L
o L0y — o
Haiinnre 3Hak uncia fi . OTBeT 0OOCHYHTE.

Jokaxwure, yrto L& —sin‘a = [g*u - sina
Beruucauth sin 75 sinls

HWcnons3ys hOpMyIIbl CII0KeHHs BBIYUCITHTH S 75
Jlokaxute ToxkAECTBO sin( ) sin( ) 2cos sin

. 2 .
JlokaxuTe TOXKAECTBO sin -~ sin \g)s
4 2

YpocTure BeIpaxeHue

sinx cosx cosx sinx

4 4 4 4
sin 2a,cos 2a,tg2a, ecnu sing = {Eﬂ")
Brrancnutb =3/5, -
HOK&S&TB TOXACECTBO
ginla+ 5} +sinja— 5}
= — = fgactgh
ginla+ 8 —sinia — §)

I kil
[IpeoGpazoBaTh B cyMMy COS 12 €OS 12
Haiinu 3HaueHus oCTambHBIX TPUTOHOMETPUUECKUX (DYHKIIMIA,

ecnu tgo=—5/12; n/2<o<n

Beucnure sin 2a,cos 2a,tgla, ecmicosa=~-, @ € (-;m)

N
LN |

Boruucnuts: sin (o + ), ecnmu sina =3/5; [I/2 <a <II, cosP
=-5/13; TI<B<3I12
Boruucnuts: sin (o — ), ecnmu cosa =-4/5; II <o <3I1/2, sinf
=-24/25; 3I1/2<p<2I1

&0 3
Haiinure sin(a +f), ecau sino = a1 cosp = - E, o
BE[™: Zm),

1 \
Beiqucanre sin 2a,cos 2a,tgla, ecamcosa = —=, a € (=;7)
3

17



e =1 3 . 4 3
BrmmenuTe ¥in-, cos—  If— etansing =—_ @ € fr‘t;TJ

19. 5
48sinl16 cosl6 cos 32

20. Berauciaure cos 26
32sin21cos21cos42

21. Breruucnure sin 96

22. JIOKaXMTE TOXKIAECTBO tg 0. = %

23. JIoKaXUTE TOXKJIECTBO % = —Zsin2a

Eg=— rrg'i- 3

24. W3BecTHO, 9TO tg §= -2 . Beruncnure sina; cosa; tg a; ofE u;

25. TlpencraBbTe B BUJIE MPOU3BEICHUS
m i T -

e — = 4cto E,

a) cos 78" — cos 42°; 6)sini¢+ sin% B)tg 12 ctg 12

sinle+fH sBala—F)

26. JloKaXuTe TOXKJIECTBO: = [ga-ctgp.

ginfetf—sola—§
27. IlpeoOpazoBath pa3HOCTh COS(2x+y) — cos(4x —y) B
POU3BEICHHE.

v v

-

28. Bprauciuts 2 arcsin(- . + arcctg(-1)+ arccos( 2).

al

29. Brwruucnure 2arcctg (- 3)+2 arcsin(-1)+ arcsin0.

cos{arcsinx), e XE [—1; l]'6)

30. YnopocTuTe BeIpaKEHUE: a)
sin(arctg x).
31. Hcnonb3ys rpadudecKyro HILTIOCTPALIMIO, ONIPEACIUTE 3HAK

Pa3HOCTH:
—— : 3

a) Al —aresin 1, 0) arccos # — arcos 1;

B) arctg 1-arctg 4; r) arctg 3-arctg 1,5.

32. HaliguTe 3Ha4€HUE BBIPAKCHUS:

a) arccos {-WE:J ; 0) arcsin (_5111;) ;
B) arctg (tg 1); r) arcctg (ctgl);
1) cos (arc.:ns:-f} e) sin (m'r: sin %}J

x) tg (arctg 1); 3) ctg (arcctg 1).

33. HaliguTe 3Ha4€HHUE BBIPAKECHHUS:

. w3 ¥3 vz . V2
. {arcsm—— arcc-:rs—;] (arems—+ arcsmv-:j
n * 2 2 Cos 2 ;

a)s ;0 _ =/

B) cos (arctg 1 + arcctgl); r) tg (_al‘fﬂn\f + arctg *r'r3J.

34. Bpruucnure:

a) arcsin %; 6) arccos( — ‘—ﬁ),
B) arctg (—_ 1); r) arctg \-'3; _
1) arcos 0; e) arcsin 1;

K) arctg ;;; 3) arctg 0.

DyHKIHHU, UX CBOICTBA U rpadpuxku
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l.
F:
2.

F}{

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

[Toctpouts rpadux QyHKINH

= d

[Toctpouts rpaguk GyHKIMH
1
= =41

2%

Jana pyunkuums x+Z  Haiit 3Ha4eHns (yHKIUM B TOYKAX
1

-1, 2,10

Haiitu o6nacthb onpenenenus GyHKun -~ =" - Ex+
= 4x—=
y=—
HCCHGHOB&TE (bYHKI_II/II'O A Ha YCTHOCTH 51

HCYCTHOCTbD.

HccnenoBarh Ha 4€THOCTH M HEYETHOCTD (DYHKITHIO
| ¥
f(x) = sin=cos

[TocTpouTts rpaduk GyHKINH Y = COS

1

<
[Toctpouts rpaduk GyHKIUU y = < COS X
[TocTpouTts rpaduk GpyHKIUHU Y = |cOS X|

[ToctpouTts rpaduk QpyHKIIMU y = Sin 6
[TocTpouTts rpaduk pyHknu y = sin 2x
[TocTpouTts rpaduk pyHKIMK y = 2sin X
[TocTpouTtsk rpaduk pyHKuuu y = sin (-X)
[Toctpouts rpaduk pyHKIMK y =tg X + 2
[Toctpouts rpaduk pyHkuuu y = tg 2x
[Toctpouts rpaduk pyHKIMH Y = tg (-X).
ysin — Xx
[TocTpouts rpadux GyHKIIUN Y HAlTH €€ TIPOMEKYTKH
yObIBaHMUSL.
C nomosio rpaduka QpyHKIHH BBISICHUTh, CKOJIBKO KOpHEH MMeeT

sin_x3xxr

ypaBHEHHE 4
y tgdx
JlokazaTh, yT0 (PyHKIIUS MEepUOINYECKas C HAUMEHbBIIINM
T
MOJIOKUTENIbHBIM ~ TIEPUOJIOM 4 u mHaiimute ee 00IacTh

ONPEICIICHUSI.
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20. BeisicHutb, sBiageTcd au GYHKIUI y=23 Sin’x+Cos2X 4eTHOW WiH
) y y
HEUYECTHOM, M HAUTH MHOKECTBO €¢ 3HAUCHUM.
X
y2cos_ _
21. Tloctpouts rpapuk GyHKIMH 2 8

22. Toctpouts rpapuk ynkmun ~ 05 2x

BO3pacTaHUs

Y HalTU €€ MPOMEXYTKU

23. C nomompto rpaduka GyHKIHUH BBISICHUTH, CKOJIBKO KOPHEH MMEET
3

2
ypaBHeHHe €08 2X X °

2
y ctg — x
24. Jloxa3atb, 4TO (PyHKUUS 3 nepuoamyeckas ¢ HAMMEHBIIUM
3
T
MOJIOKUTEIBHBIM TIEPUOIOM 2 U Haiinute ee o0nacTh
ONPEICIICHHUS.
25. BbISCHUTB, ABISIETCS M QyHKIus y=> SN X 200X o oi pm
HEYECTHOM, 1 HAUTH MHOKECTBO €¢ 3HAUCHUH.
1 .
—y sin2x 1
26. IMoctpouts rpaduk GyHKIHH 2 3
2
27. Haitnure 3HaueHue QyHKIMUA y 2sinx 2, npu x
3 3
28. Haiinure 3Hauenue GyHKIMKA y sinx npu x
4 2

YpaBHeHUsA H HEPABEHCTBA
Pemmre ypaBaenue cosx 3 +

Pemnre ypaBuenune 3ig3x ¢ -3 [
Pemre ypaBHeHue 1 tgzx 2tgx 2

1
Peunre ypasrenne €081 -

Peumire ypasrenne (log, x)° + 2log, x — 24 =10
Pemmre ypaBHeHue 5°* 65 5 0

Pelire HepaBEeHCTBO logos(Z 5x) 2

® NN kW=

Pemre ypasaenue 2°' 2* 24

1 X
9. Pemmre ypaBHeHHE rpadUUECKH {EJ =+ 73

10. Pemmure ypauenne 3" 3 “108
11. Pemure ypasnenue 2% 392 "'79 68

12. Pemmre ypasuenne §5°" 5 ‘4

13. Pemmre ypaBHeHue 2sin® x Scosx1 0

20



14.
15.
16.

17.

18.

19.

20.
21.

22.

23.
24.
25.
26.
27.

28.

29.

30.
31.

32.

33.
34.
35.
36.

37.
38.

39.

40.
41.

42.
43.

i R
PermTe HEpaBEHCTBO (5] < (5}

Pemmte ypaBHeHHE logsx =log,;x + 2

Pemmure HepaBeHcTBO 0,25 2%2

2
PemmTe ypaBHeHHe long 3]0g1x74 0

l X3
Pemnre HepaBencTBO — — 2

4°

2

Pemure ypaBHeHue log X 410 g1x75

. 2
Pemmre HEpaBeHCTBO O’ | e 0,01

Pemmte ypaBHenue: y 3% +9 =13

2

1
4

Perute ypaBHeHHe 27 330D 3"2? 2z

37
Pernre HEPaBEHCTBO 2

Pemmre ypaBHeHHe (5. —\3
Peumte HepasencTso 10942 — 4x] = —1

PenniTe HEPaBEHCTBO ]()gl (0,6 2x) 0,25
Pente ypaBHEHHE loga(.x:26— 3x —5) =log,(7 — 2x)

Pelite HepaBeHCTBO log 35 0

Peunre nepasenctso 10g,,,(x 1) log,,.x 1) log 3

0,25

. |
Pemmts HEpaBEHCTBO SINX = =

4
Pemmth HEPaBEHCTBO COSX = —-

2

Pemute ypasuenue 1 1g°x 2tgx

Penute ypaBHenue 2sin’ x cos 2x
Pemnre ypaBHeHue cos4x cos2x cosSx cos x

Pemmre ypaBHeHue 3sin® x 7sin x cos x 2cos” x 0
Pemmre ypaBHeHre 4sin® x 2sin x cos x 1

Pemure ypaBHenue 35 in%x + 4c08*x = 4
Pewmnts ypaBHeHne — 574 = 25

Pemure HepaBeHCTBO 10g (x8) log (x3) 10g 3x

Pemmre ypasuenue (095X —4l0g.x +3 =0
Penmre HepaBeHCTBO log, x° 2x 1
Pemmre nepasencTBo log; x 5 0

Pennre HepaBeHCTBO log, x 2 8x 2
3
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44. PemmTe ypaBHEHHE logjx loglelz
é 2

45. Pemmre ypasuenue |og x 4 1ogx3 0
2 2

46. Pemmte HEpaBEHCTBO )* ™ 9*

47. Pemmre nepasenctro 10g(* —3%] =3

II cemectp

Ilepeuens TeopeTHYECKUX BOIIPOCOB
Crioco0bl 3aJaHMsI M CBOMCTBA YUCIIOBBIX OCIIE0BATEILHOCTEN.
CymMmupoBaHHe OCIIEI0BATENILHOCTEN.
[TonsiTHe 0 MPON3BOAHON (PYHKIINH, €€ TEOMETPHUUECKHI CMBICIL.
[TonsaTue o Npon3BOAHON PYHKIMH, €€ PU3NUECKUN CMBICII.
VYpaBHEHHE KacaTeIbHOM 1 HOpMaJH K TpaduKy GyHKLIUH.
[Ipon3BoaHBIE CYMMBI, pa3HOCTH, IPOU3BENCHHUS], YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUH.

el IR A i

[IpumeneHne TMPOUZBOJHONW K WCCIEAOBAHUIO (DYHKIMI W TOCTPOCHUIO

rpaduKoB.

9. Ilpumepbl HCIOIB30BaHUS IPOU3BOJHOW JUIsI HAXOXKACHHUA HAWIYyYILEro
pelIeHHsl B MPUKIIAIHBIX 3a/a4ax.

10.BTopas mpousBoiHas, €€ TeOMETpUUECKHil cMbIciI. HaxoxkaeHne ckopocTH Jiist
mpoiiecca, 3aJaHHOTO POopMYJIOi U rpapuKoM.

11. Bropas mpousBoaHasi, ee usnyeckuii cMpicia. HaxoxaeHue yCKOpeHHs st
mporiecca, 3aJaHHoro (popMyoit u rpaduKoM.

12. TlepBooOpa3nas u unrerpai. CBoicTsa.

13. Tabnuiia nepBooOpa3HBIX.

14. OnpeneneHHbI UHTErpal, OCHOBHBIE CBOMCTBA U €r0 T€OMETPUYECKUI CMBICII.
®opmyna Herorona—IJleitbnumna.

15.IlpumeHeHre  ONpPENENIEHHOrO0 MHTErpana Uil  HaxXO0XKIEHUs  IUIOIIAIu
KPUBOJMHEUHOMN Tpamnenuu.

16. OcHOBHBIE IIOHATUSA KOMOWHATOPUKH. Pasmemenust. Coueranusl.
[IepecTtaHoBKH.

17.3amauyn Ha MOJACUYET YUCIa pa3MEIIeHUH, MEePEeCTaHOBOK, coueTaHuil. Pemenue
3a/1a4 Ha rnepedop BapUaAHTOB.

18. ®opmyna buHnoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3()(PHUIIMEHTOB.

19. Tpeyronpuuk [lackans.

20. CoObITHE, BEPOATHOCTH COOBITHSL, CIIOKEHHE M YMHOKEHHE BEPOSTHOCTEH.

21. IlpencraBieHre JaHHBIX (TAOJIUIIBI, TUATPAMMBI, TPA(UKH )

22. B3auMHOE pacnoJioKEHHE JIBYX IPSIMbIX B IPOCTPAHCTBE.

23. IlapanienbHOCTh MPSAMOM M IJIOCKOCTH.

24 . I1apaynenbHOCTb IUIOCKOCTEN.

25. IlepneHAUKYISAPHOCTD NPSAMON U MIIOCKOCTH.

26.1lepneH UKy ISP U HAKJIOHHAS.



27. Yron Mexay NpsiMOi U IIIOCKOCTBIO.

28. JIByrpaHHblii yroJ.

29. Yron Mexay miI0CKOCTSIMHU.

30.ITeprieHIUKYJISIPHOCTD ABYX TIOCKOCTEM.

31. T'eomeTrpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MAPAJUICTHHBINA TIEPEHOC.

32.T'eomeTpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: CUMMETPHUS OTHOCUTENBHO
IUIOCKOCTH.

33. MHororpanauku. BepiinHel, pedpa, rpaHi MHOTOTpaHHHKA.

34. Ilpusma. IIpsamast u HaksioHHas npu3Ma. [IpaBunbHas npusma.

35. Muororpannuku. [Tapanmnenenunen. Kyo6.

36. IMupamupa. [lpaBunbHas nupamuaa. Y ceuenHast nupamuaa. Terpasap.

37. CummeTpuu B KyOe, B apajuielieluIe e, B Ipru3Me U MUupaMuie.

38.Ceuenust ky0a, MPU3MBI U TUPAMU/IBI.

39.1lpencraBnenre O MPaBHJIBHBIX MHOTOIpAaHHUKAX (TeTpa’iap, KyO, OKTasap,
JTOJICKadAP U UKOCAdIP).

40. Unmunap. OcHoBaHue, BBICOTA, OOKOBasi MOBEPXHOCTh,  OOpasyromas,
pas3BepTKa.

41.OceBble ceUeHUS LUIUH/IPA U CEUCHMUS, TapaJIeIbHbIE OCHOBAHMIO.

42.Konyc. VYceueHnblii konyc. OcHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTD,
obOpazyrorias, pa3BepTKa.

43.Yceuennsblil konyc. OCHOBaHM€, BBICOTA, OOKOBAs IOBEPXHOCTh, 00pa3yrolas,
pas3BepTKa.

44.OceBble ceueHUs KOHYCa U CEUEHUs, apajiebHble OCHOBAHUIO.

45. Illap u cdepa, ux ceueHusl.

46.KacarenbHasi III0CKOCTS K cepe.

47. O6beM u ero uzamepenue. Muaterpansnas hopmya oobema.

48. 006bem Tenma. Popmynel 00bemMa  Ky0a, MpsIMOYTOJIBHOTO Mapalijieienumnesa,
MPU3MBI, IUJIHH]IPA.

49. ®opmyiibl 00beMa MUPaMUIbI U KOHYCA.

50. ®opmyiibl 00BEMA Iapa U TUIOMIATU CHEphI.

51. @opmyibl IIIOIIAIM TOBEPXHOCTEH IUIIMH]IPA U KOHYCA.

52.Tlomo6ue ten. OTHOIIEHUS TUIOMIAACH MOBEPXHOCTEH M 0OBEMOB MOIOOHBIX
Tel.

53. IlpsimoyrompHas (IeKkapToBa) CUCTEMA KOOPAMHAT B IPOCTPAHCTBE.

54.®opmyna paccTOSTHUSI MEXIY IByMsI TOUKaMH. Y paBHEHHE cepbl.

55. Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB.

56.CioxkeHue BEKTOPOB. Y MHOKEHHE BEKTOPa HA YHCIIO.

57. Bekropsl. Koopaunatsl. PaznoxeHne BEKTOpa 10 HallpaBJICHUSIM.

58.¥Yron mexny nByms Bektopami. [Ipoeknus BeKTopa Ha OCh.

59. Koopaunats! BekTopa. CKalspHOE IPOU3BEIECHIE BEKTOPOB.

60. Mcnonb3oBaHne KOOPAMHAT W BEKTOPOB IIPU PELICHWH MAaTEMATHYECKUX W
MPUKJIATHBIX 33/1a4.
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Ilepeuens 3aga4
Hayana MmaTeMaTH4eCKOro aHaJIN3a

1. Brruuciure
Lim(xZ - 5x + 3)

x—3
. Ax—2
2. Bpraucaure: lim——
x—=25x2 +4
o Bk
3. Beuuciure: lim —
X-—soa _'rt'l-;'_'r'n
1
4., Brpraucaure: lim —
fi— AaTa
5. Berumcnmre: lim =~ -
il T R Tal
6. Beruncnure: jim -t
x—3 3xi-9x
7. Beraucmure: lim(x —vx® — 4x)
I =]
8. Brmuuciure
lim(x® — 3x + 4)
x—=1 '

. 3
9. Beruucnure: lim ——

ax—d 2x—0

2
10. Haiigure npousBoaHyto pyHkuun [ (x) x_?.;cl
X
11.Haiiiute mpOU3BOAHYIO ()YHKIIMA: a)f(x)= 5x*+3x +7

6) fx) ==~ 2Vx+7
B) f(X) _ (4x — 1::|E

r) f(x) = V2** +3

12. HaiinuTe npousBony o QYHKIMU 1, — 3(x _ )

13. Haiinure 3naueHue npous3BoaHoN pyHKimu: f(x) = 3cos2x, npu x= n

14. HaiinuTe 3HaueHue npon3BoAHON QyHKUUM: f(X) = 1442, npu X=1 ; x=0

15. HaiiTi npoMeXyTKH MOHOTOHHOCTH (DYHKIIUU H ;‘O:KI/I JKCTpeMyMa
v=zx"+3x*-1zx - 1v

16. Haiimure npousBoanyro yHkmun f(x) (3x* 5x 3) (2x* x 8)

17. Beruucaure 1iomans (GUrypsl, orpaHi4eHHON rpadukoM (QyHKIUH
y 9x*, IPSMBIME ~ x 2,Xx 3 H OCBIO abCIuce

18. Haiitu mpoMeXyTKH MOHOTOHHOCTH (DYHKITMH U TOUKH SKCTpeMyma
V=xi-gx?+ 16

19. Haiigure npoMeKyTKM MOHOTOHHOCTH (DYHKIIMU U TOYKHU SKCTPEMyMa
y=2"+3x+2

20. Haitaute mpomMeKyTKH MOHOTOHHOCTH (DYHKIIMH U TOYKH KCTPEeMyMa

yv=-x"+3x-2
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21. Beruucnure miaomanb (GUrypsl, OrpaHUYeHHOW TpapuKoM (yHKIUN
y 16 x*
U OCBI0 abcuuce

22. Haitnute mpoMeKyTKH MOHOTOHHOCTH (DYHKIIMHM U TOYKH SKCTPEMyMa
y=x"+o6x"+9x +4

23. UccnenyiiTe GyHKITUIO HA BBITYKJIOCTh, BOTHYTOCTh, TOYKHU MEpernoda

3 2

f(x) x 3x"12x 9 JT 2y 577
V= .
24. Haiigurte mpou3BOAHYIO QYHKIMN P §
X
el
x3

25. Haiigure npousBoanyo GyHKIHH [ (x)

26. Haiitu ypaBHeHHE KacaTenbHOU K rpaduKy QyHKIMN v=12x+1

27. B TOUYKE
X; = ==

28. Haiigure npon3BOAHYIO (PyHKIIUH v =(rf—ar (1 - 4y - 3x3)
29. HaiiguTe npon3BoIHy 0 (QYHKIIMH v =Ia(3 2 + x4+ 4)

30. Uccnemyiite GyHKITNIO HA MOHOTOHHOCTD U SKCTPEMYMBI

F(x) 2x° 33x% 180x 15

31. Haiigute npousBoanyro QyHKIuM V = ¥1= + 31 + 14

32. Uccnenyiite  (GyHKIMIO HAa  MOHOTOHHOCTH W DKCTPEMYMbI

Fx) 2% 21x* 72x 9 )

"L.' =
33. Haiigure npousBoanyro GyHkiuu ~ It + x2.
34. Haiizure npomssozmyio ¢pynkim V =¢&* * -lalt + 3
35. Haiimure npoussonuyio GyHkmun y (¥ 4)e

36. Haiitu ypaBHeHue KacarenbHOM K rpa@uky (yHKIUU

x* .
y=—-2x+3x +1

3 B TOUKe X;=0

37. Haiinure MIPOU3BOIHYIO byHKINN
yv=33+4)-la(x + 1 +x%

38. Haiinute Toukm meperuba W TPOMEKYTKH BBITYyKIOCTU
rpaduka Qpynkmun V = X4 -6x* + 121 + 4

39. Haiiute nponsBoanyio GyHKuu y sin(x> 2) cos(x 2)

40. Haiigute mpoMexyTKHd MOHOTOHHOCTH (DYHKIMH U TOYKHU

skerpemyma V = X*+ 617 + 9 + 8
41. Haiinute Touku mepern6a ¥ IIPOMEXKYTKM BBITYKIOCTH

wr o— ,q_ 3 4
rpaduxa pysknum V =X =047 T 4



42. Haiigute npomexyTKh MOHOTOHHOCTH (QYHKUMU U TOYKHU

' 4 3 4L
sKcTpeMyMma V' =X - 6XT T Q%
43. HalinuTe NpOMEXYTKH MOHOTOHHOCTH (DYHKIMM M TOYKH

skerpemyma V = X°+ 8@+ 9x + 8

44, Haiinure MIPOMU3BOIHYIO dhyHKIMH
f(x) (% 2x 4)(x* 2x 5)
45. Haiinmute nponsBoanyro GyHKIMKA £ (x) (x* 2x 4) cos x
2x° 3x 2
46. HaiinuTe npon3BoHy 0 GyHKIUN  f'(x) .
X
2
47. Haiinute nponsBoaHyo GyHKIUN f(x) w
X
L si
48. Haiiaure npon3Boanyto GyHKIuu [ (x) oSS
X
49. Haiizite nponsBoyto Gyskumn f(x) x° 4x 2’
50. Haiiure npoussommyio dynkiun /() sin(x* 3x 5)
51. Haiture npomssoanyto ¢yrxuua /) €0sGx 3)
2 8
52. Haiire nponssoanyto ¢pysxman /) 237 8x 6
53. Uccnenyiite ¢GyHKIMIO Ha MOHOTOHHOCTH M DKCTPEMYMBI
fx) 2% 21x* 60x 2
54. Hccnenyiite GyHKINIO HA BBITYKIOCTh, BOTHYTOCTb,

ToukHM mepernda f(x) x’ 2x° 6x 2

55. Uccnenyiite GyHKINIO Ha BBITYKIOCTh, BOTHYTOCTb,
TOYKH TIeperubda f(x) x° 6x” 5x 23

56. Uccnenyitte GyHKINIO HA BBITYKIOCTh, BOTHYTOCTb,
TOYKH TIeperuda f(x) x° 2x* 62x 12

57. MHccnenoBath (PYHKIIMIO C TOMOIIBIO MPOU3BOJHONW M TOCTPOUTH ec
rpaduk:

V- X2 x

58. 3aKOH JBMKEHUS MATEpUAIbHOW TOYKM MO NpAMON 3ahaH

dopmymnoit § = 7 —3t* + 3t + 5. B Kakoii MOMEHT BpeMeHH LCKOPOCTH
TOYKH paBHA HYJIIO?

59. CocTraBuTh ypaBHEHHUS KacaTelbHOW M HOpMalld K TpaduKy (QyHKUUU
[ i " —
¥ — W 5z" =W 5x + 1p rouke ¢ abermecoro o = 8
60. Haiitu HanGosnbliee 1 HauMeHblee 3Ha4eHUs (PyHKIUHU:
m M

Y=2tgr-4x+7-3 43 orpeske| < * |.
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61. Hna pyskuuu f(x) = 3sin x HaiinuTe:
a) MHOKECTBO BCEX TEpBOOOpa3HBIX; 0) mepBooOpa3Hyto, rpaduk KOTOpPOi

(—=50)
2
MpOXOAUT 4epe3 Touky M~

62. Hoxaxwute, uto pyHkiusa F sBrugercs mepBooOpa3sHOil 1 PyHKIUM
f(x) Ha mpomexxyTKe ( - 0©; +00), ecu

a) Fx)=x’—-4, f(x)=3x% 6)F(x)=2x-x>, f(x)=2-2x
56. Jokaxwute, uto pynkuus F(x) sBnsercs nepsooOpaznoit ans pyHkuuu f(x),

CCJIIN:

) " N g 1 N
g) Flx) = Exd_éx-—_ftgl-_:_'?ﬂf(.\.] =6x"—12x+ —, x ¥ mn,nez,

b) Flx) =5x*—In7x n f(x) = Bﬂrﬁ—f, x = 0.
61. Boruucnute uaTerpan (x* 4x 1)dx Boruncnure momaas Gurypsl,

orpaHH4eHHOHN rpadukoM GYHKIMK y 3x°, OpAMBIMH  x 2,x 4 1

0OChI0 abcrucce

62. Brruucnure nnTerpan 32)26—dx
X
63. Boruncnute uaTerpan cos(x 2 )éx
6x +7
| o35 X
64. Haiimn - 3% T 74 74
TE
| “ sin*x cosx dx
65. Brruncnure uaterpain L
66. Beruncnure 1wiomans  Gurypel, OrpaHMYEHHOW JIMHUSMU
v-x+1, y=0, x =0, X =2
67. Boruncnute rm,oglam) (Urypel, OrpaHN4YEHHON TUHUAMH
== 3, :‘l’ =X "+1
2Y + 3 .
l,ﬂ—.ﬂl
68. Beruucnure unterpan - X+ 3% —2
2
69. Brruncnure uaTerpan —x2 d X
4x3
70. Beruucaure uHTErpan (6x* 12)dx
71. Borurcnure unrerpan (€' cos x 2)dx

(sinx 16)dx
72. Breruncnure naTerpan
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73. Beruucnute mnomans (uUrypel, OrpaHMYeHHONW Trpadukom
¢yHkimu y 16 x> U ocbio abciuce

74. Boruncnaure mmomans (GUrypsl, OrpaHHYEHHOW TpapuKom
GyHkumm y ' > u ochro abenucce

KomOuHaTopuka, CTATUCTHKA U TEOPHUSI BEPOSATHOCTEM

1.B rpynne 32 crynenta. CKOJIBKMMH CHOCOOAMH  MOXKHO
copMupoBaTh KOMaHay H3 4 4YeIOBEK /Uil Y4yacTHs B MaTeMaTHUYeCKOil
oJimmnuazue’?

2. BeraucianTs: A73-i-A62-i-A53

3. B simuke Haxogutcs 45 miapukoB, u3 KoTopbix 17 6enbix. [Torepsum 2
He OenbIx miapuka. KakoBa BEpOSITHOCTb TOrO, YTO BBIOpAHHBIM Hayraj
mapuk Oyzaer 6enbim?

4. BpIYUCIIUTB: Qﬁg-i-_CMm-C

5. B Base nexar 7 5610k u 4 rpymu. He riusas u3 Bassl, MOCIe0BaTeabHO OepyT 2

10

¢bpykTa, He Bo3Bpamias ux ooparHo. KakoBa BeposITHOCTh TOTO, YTO BTOPOW U3BJE€UEHA
rpyliia, Ipu yCIOBHH, YTO BTOPHIM U3BIIEYECHO SOJIOKO, TIPH YCIOBUH, YTO MEPBON ObLIa
W3BJICUEHA rpyma’?

6. B amuke mexart 15 kpacHbIX 1 5 cuHux mapos. Hayran BeiaHumaror 2 mapa. Kakosa
BEPOSATHOCTh TOTO, UTO 00a 1apa OKa3aJIuch KPACHBIMU?

7. B kopoOke nexar 10 geraneii, cpean KOTOpbIX 3 sierde ocTanbHbIX. CyyailHbIM
o0Opa3oM Ha 7 U3 HUX CJieaiay HanbluieHne. KakoBa BepOsSITHOCTB TOTO, YTO BBIHYTAS U3
KOPOOKH JIeTallb OKaXKETCS TSDKEJION C HallbJIeHUEeM?

8. B Base crosAT 5 rBo3auK U 6 HapuuccoB. KakoBa BEpOSITHOCTB TOTO, UTO CPEIH TPEX
CllydaiiHbIM 00pa30M BBIHYTBIX IIBETKOB OKa)eTcs, 10 KpaiiHel Mepe, 0JJuH Hapiucc?

9. BepOHTHOCTB IMOopaXKCHUA MUIICHU CTPCJIKOM paBHA 0,9 KaxkoBa BCPOATHOCTD TOI'O,

YTO TOCJIC TISATH BBICTPEJIOB MHILIEHb OYJIET OpaKeHa XOTsI Obl YCTHIPbMS ITyJISIMHU?
10. Cpenu 12 neraneii 5 6pakoBannbix. Hayrag Beinumarot 3 neranu. Kakosa
BEPOSITHOCTh TOTO, YTO CPEAM BHIHYTHIX JIETAJICH JIBE OKaXKyTCsl OpakOBaHHBIMU?

P, A%, £

11. Haiitu 10

12. CKOJIBKO pa3IMUHbIX IIECTU3HAYHBIX YHCEJI MOKHO 3aMKCaTh C TOMOILbIO

uudp 2, 3,4, 5, 6, 7 Takum o6pa3zoM, 4TOObI Bce ITUPPHI B YUCIaX ObUTH pa3IMYHbI?

13. CKOJIbKO CYHIIECTBYET PAa3IUYHBIX KOJOB, COCTOSAIIUX U3 IBY3HAYHOTO YHCIIA,
u@pel KOTOPOTo BhIOUparoTes u3 mudp 1, 2, 3, u cleayonero 3a HUM
TpexOyKBEHHOT'O CJI0Ba, OYKBBI KOTOPOTO BEIOMPAIOTCS U3 TIIACHBIX OYKB PyCCKOTO
andasura? (Ludps u OykBHI B KOJIE MOTYT HOBTOEHTECH )

C C

14. Vcnionb3ysi CBOMCTBA YKCIIa COYETAaHUM, HAUTH 5 5

15. Ckonpkum# cioco0aMu MOKHO Pa3JIOKUTh 7 MOHET 110 IBYM KapMaHaM TakK, YTOObI

HU OJIMH KapMaH HE ObLIT IMTyCThIM?
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16.
17.
18.

19.

20.
21.

22.

23.

24.

25.

Ly o oat,
Haiitn 4
CkonpKkHMH criocobamu 7 1eTel sicelIbHOM IpyIIbl MOKHO PaccajuTh Ha 7 CTYNbsIX?
CKOJIbKMMH CTIOCOOaMH MOKHO COCTaBUTh HA0Op U3 5 KapaHAalllel, BEIOUpas UX U3
8 UMEIOITUXCS KapaHaliei BOCbMH Pa3JIMYHbIX [IBETOB?
udp ceitda obpazyercs u3z aByx uucen. [lepBoe, nBy3HauHOE 4nciIo, 0Opa3yercs
u3 udp 1, 2, 3, 4 (uudpsl B 4nucie MOTYT MOBTOPATHCS ). BTopoe, Tpex3nauHoe
qucio, oopasyercs u3 tudp 7 u 6. CKONIbKO pa3nuyHbIX IUPPOB MOKHO

WCII0JIb30BaTh B TAKOM ceiide? C. C
Vcnonb3ys CBOMCTBA YUC/Ia COYETAHUM, HaliTn  — ° — ®
11 10

CKoIbKHMH Croco0amMu 6 UTPOKOB KOMaH/IbI MOTYT PAcCECThCS Ha IBYX CKaMeMKax
TaKuM 00pa3oM, YTOOBI HU OJIHA U3 CKaMeeK He IycToBaja (Ha OJIHOM CKaMelKe
MOTYT YMECTUTHCS HE MEHee 6 YeloBeK)?

Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmernueckoe, pazmax,
MOy ¥ MEIHaHy.

B ropoge niate mikos. B Tabnune npuBeneH cpeqHuit 6at, morydeHHbIN

BBIITY CKHUKAMU Ka0¥ U3 3TUX IIKOJI 32 9K3aMEeH 1o maTtemaTtuke. Haiigure
CpeaHMI 6aJT BBITYCKHOT'O SK3aMEHa 10 MaTeMaTHKE 110 BCEMY TOpoy?

Homep mxons 1 2 a 4 o
KoauuecTBEo BLIOVCKHHKOB 60 70 30 50 70
Cpenunit Gann 80 54 68 72 54

B ropoae nate mikosn. B tabnuiie npuBeaeH cpeaHuil 0asi, moy4eHHbII
BBIITY CKHUKAMU KaXJ01 U3 3TUX ILIKOJI 32 3K3aMEH 10 maTtemaTtuke. Haitagure
CpenHuil 6all1 BRITYCKHOTO YK3aMeHa 10 MaTEMaTHKE M0 BCEMY Topoay?

HomMep ImKoALD 1 2 a3 £ 5
KonuuecTBO BRIMYCKHHKOB 30 60 40 G0 60
Cpenunuii Gann 66 55 60 64 58

Ipu xaxux 3nauenusx x cpeonee apupmemuuecxkoe psaoa yucen 1, 2, 3, 4, x oyoem
pasHo 3.

26. Jlana Be1Oopka 2, 2, 3,4, 4, 7,7, 7, 9. Haitnute Meauany 3Toil BBIOOPKH.

27.

28.

Ha npeanpustin BeJIu €KSTHEBHBIN YUET MOCTYIUBIINX B TCUCHHUE MECSIIa ITUCEM.
B pesynbrare momyunm: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25,
34,0, 52, 40,42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. J]nst HOy4EeHHOTO psijia
JAHHBIX HAWTHU CpeiHee apu(MeTUIECKOE, pa3Max, MOy U MEJIHaHy.

Omnpenensist CTETIeHb 3aCOPEHHOCTH IIBETOYHBIX CEMSTH, BBISICHSITH, CKOJIBKO CEMSTH
COPHBIX PAaCTCHUH COAEPKUTCS B Kaxk oM u3 100 Mpou3BOJIBLHBIX 00pa3oM
BBIOPAHHBIX MTAKETOB C OJIMHAKOBBIM YHCIIOM ceMstH. [Tomyuwm:

Hucno ceMsiH COpHBIX paCTEHH 0| 1234|5678

Yuciio makeToB 3116126117181 1013 |51
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Haiitu cpennee apudmeTndeckoe v MOy.
29.B Tabnuiie nokas3aH pacxoJ JIEKTPOIHEPTUU HEKOTOPOIl CeMbel B TEUSHHE roia:

30. [ Meesu [ v [ 31 3T A s[e 78195 [W0][l].iz]
Bacxoa
VICKTPOIHCpIrUM,,. 85 =0 74 6l 54 o8 58 54 58 et T4 a6
KBTY
K

omaHzie 6acKeTOOMCTOB UTPOKK UMEIOT pocT (B cM): 200, 192, 192, 200, 180, 200,
189,192, 195, 190, 190, 192. Haiitu cpennee apudmMeTUIecKoe, MOJIy U MEHaHY.

31.TloxcuuTtanu o0BeM npojax mMarazuna B reuenue 10 maueit (B Toic. py0.): 45, 39, 33,
37,31,29,41,41. Haiitu cpegnee apumMeTHIECKOE, MOy U ME/IUAHY.

32.1locemaemMoCcTh calTa 3a BTOPYHO Jekany mecsua cocrasuia: 4300, 4000, 4000,
4100, 4099, 4600, 4097, 4100, 4000, 4200, 4150. Haiitu cpeanee apudgmeTHaeckoe,
MOy Y MEIHaHy.

33. HampsikeHue B aneKTpuieckoii cetu 3a 13 uamepenuit coctaBuio (BosbT): 227, 214,
242, 223, 242, 223, 242, 220, 212, 241, 239, 223, 242. Haiitu cpennee
apudmMeTnyeckoe, MOJly U MEJUaHY.

34. CxopocTh aBTOMOOUIIEH, IPOE3KABIINX IEPEKPECTOK, cocTaBmia (km/4): 50, 40, 38,
69, 32, 31, 52, 55, 32, 60, 40, 40.  Haiitu cpeanee apupMeTHIECKOE, MOy U
MEJUaHy.

35. CtyieHT BbINIKMCAJl CBOM OIICHKH [0 MaTeMaTHKe 3a cemectp: 3,4, 2,3,4,4, 3,2, 5,
4. Haiitu cpennee apudMeTHIECKOe, MOy M METUAHY.

36.B accoptumente marasuna 13 BumoB koHder no neHam (py6.): 190, 200, 170, 180,
150, 190, 260, 209, 270, 154, 158, 150, 190.  Haiitu cpeaHiow LEHY, MOy H
MEUaHy.

37. ABToOyc 3a 10 peiicoB nepeBe3 maccaxxuposn: 82, 162, 78, 56, 141, 106, 126, 130,

85, 106. Haiitu cpennee apudmeTndeckoe, MOAY U MEJIMaHY.

38.3a 7 mHeit pacxo/bl HA MMTAaHUE CEMbH COCTaBWIH (B py0.): 445, 470, 326, 395, 290,
255, 255. Haiitu cpeanee apupMeTUIeCcKoOe, MOy U MEHaHY.

39. BeicoTa nepeBbeB Ha aljiee cocTaBisieT (B meTpax): 3,2; 2,5; 4,8; 2,2; 2,6; 12,8; 2,1;
3,1;2,8; 3,1; 4,8; 3,5. HailTu cpeiHIOI0 BBICOTY IEPEBHEB, MOy U MEIHAHY.

40. B xoHkypce ydacTBytoT 12 ¢pupM, U3 KOTOPBIX KIOPU JTOJKHO BBIOpATh TpU (PUPMBI
Ha 1-e, 2-e u 3-¢ mecta. CKOJIBKO BAPUAHTOB PELICHHUS KIOPH CYIIECTBYET?

41.B copeBHOBaHusAX 1m0 GyTOOIY MPUHUMAIOT ydacTue 8 KoMaHJ. CKOJBKO JOJIKHO
COCTOSITHCSI MaT4eH, YTOOBI KOMAH Il BCTPETUIIUCH JIPYT C IPYTOM 110 OJTHOMY pa3zy?

42. CKOTbKMMHU CIIOCOOAMHU MOXKHO pACIpelenuTh 6 NPUIIIACUTENBHBIX OHJIETOB B
rpynne u3 20 cTy1IeHTOB?

43.B rpymnme 5 CTYIEHTOB YCHEIIHO 3aHUMarTcs 1o MaremaTuke. CKOJIbKUMHU
croco0amMu MOXKHO BBIOPATh U3 HUX 3 CTYACHTA JUIsl y4acTHsl B oJuMmnuaae?

44 Ynenamu koomepatuBa sBiIsroTca 10 demoBek. M3 HUX HYXHO BBIOpaTh
pyKoBonuUTENS U ero 3amecTuTels. CKOTBKUMHE CIIOCO0aMU 3TO MOXKHO CHENaTh?

45. U3 1000 coOpaHHBIX Ha 3aBOJE TEJIEBU30POB 5 IMITYK OpakOBaHHBIX. DKCIEPT
MpoBEpsieT OJWH Hayraj BbIOpaHHBINM TeneBu3op u3 d3toi  1000. Haiigute
BEPOSITHOCTh TOTO, YTO TIPOBEPSIEMBIA TEIEBU30P OKAKETCS OpaKOBAaHHBIM.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

B ypHe 9 kpacHbIX, 6 KENTHIX U 5 3e€N€HbIX MapoB. M3 ypHBI Hayraa A0CTalOT OJUH
map. KakoBa BEpOSTHOCTb TOTO, YTO 3TOT IIAP OKAXKETCS KENTHIM?

ITers, Buka, Kats, Urops, AutoH, [lonuna Opocunu xpeduii — KOMy Ha4YMHaTh
urpy. Haiinure BeposITHOCTh TOTO, YTO HAUMHATH UTPY AOJKEH OyAeT MalbuuK.

B yemmnuonate mupa ydactByroT 16 komana. C MOMOIIBIO XKPeOHWsS WX HYXKHO

pa3lenuTh Ha YEThIpE TPYNNbl O YEThIpe KOMaHIbl B Kaxaoh. B smuke

BIEPEMEIIIKY JI)KAT KapTOUKu ¢ HoMepamu rpyni: 1, 1,1, 1,2,2,2,2,3,3, 3, 3, 4,

4, 4, 4. Kanutanel KOMaHJ TAHYT [0 OAHOW KapTouke. KakoBa BEpOATHOCTH TOTrO,

yTO KOMaHAa Poccuu okaxxercs Bo BTOpOil rpymnme?

B nppKHBIX roHKax ydacTtByroT 11 cmoprcMmeHoB u3 Poccuum, 6 cropTcMeHOB u3
Hopserun n 3 cnoprcmena w3 IlIBenmn. Ilopsnok, B KOTOPOM CHOPTCMEHBI
CTapTYIOT, onpenernsercs xpeduem. Haiimute BepoSsTHOCTh TOTO, YTO MEPBBIM Oy1eT
cTapToBaTh CIIOPTCMEH He u3 Poccuu.

Ha xaxzapie 1000 snexkTpuyeckux jgammnoyek npuxoautcs 5 OpakoBaHHbIX. KakoBa
BEPOSITHOCTh KYIIUTh UCIIPABHYIO JIAMIIOUKY ?

B rpynne typuctroB 8 uyenoek. C momoupio *KpeOusi OHU BBIOMPAIOT LIECTEPHIX
YeJIOBEK, KOTOpbIE JOJDKHBI MATH B CEJIO B MarasuH 3a npoaykramu. Kakosa
BEPOSTHOCTH TOTO, UTO TYpUCT [l., BXOJSAIINIA B COCTAB TPYIIIbI, MOWAST B Mara3uf?

B uyemnumonare mno ¢yTtOony yuacTBYyIOT 16 KOMaHJI, KOTOpbIE KepeObeBKOMN
pactipenensitorcss Ha 4 rpynnel: A, B, C u D. KakoBa BeposSITHOCTb TOro, 4TO
koMmanaa Poccun He nonaznaer B rpyniy A?

Ha typaup no maxmaram npuOsuio 26 ygactHukoB B ToM unciie Kons u Tons. Jlns
MIPOBEJICHUS JKepPEObEBKU MEPBOro Typa YUaCTHUKOB CIIy4alHBIM 00pazoM pa3Ouiu
Ha JBe rpynnsl no 13 yenosek. Haiitu BepositHOCTH TOTO, uTO Kot u Tons nmomaxyt
B pa3HbIC IPYIIIIHI.

B xmacce 16 yuammxcs, cpeau Hux naBa apyra —Bagum u Cepreit. Yuammxcs
ciy4ailHeIM 00pa3oM pa30uBaioT Ha 4 paBHbIe rpymnmbl. Haliiute BEposITHOCTH TOTO,
yto Bagum u Cepreii okaxyTcsi B OJHOU rpymie.

B knacce 21 yuammuiics, cpenu Hux nBa apyra — Bagum u Oner. Knacc cinydaitHbiM
oOpa3om pa3OuBarOT Ha 3 paBHbIC rpynmbl. Haligure BeposTHOCTH TOro, 4yTo Bamum
n Oner okaxyTcs B OAHOMU IpyIIIE.

Ilepen HayanoMm mepBOro Typa YEMIIMOHATA 10 HACTOJIBHOMY TEHHHUCY YYaCTHHKOB
pa30MBalOT HA UTPOBBIE MAPHI CIy4YallHBIM 00pa3oM ¢ MOMOIIBIO Xpebusi. Beero B
YEeMIIMOHATE YYacTBYeT 16 CIOPTCMEHOB, Cpen KOTOPBIX 7 y4acTHUKOB U3 Poccun,
B ToM umcie [Inaton Kapnos. Hailigure BEepOSATHOCTH TOTO, YTO B NEPBOM Type
[Tnaron Kapmos Oyner urpars ¢ KakuM-i1m10o crioptcMeHom u3 Poccuu?

[lepen Hayasiom mepBOro Typa YeMIIMOHATA M0 IIAlIKaM YYaCTHUKOB pa30MBalOT Ha
UTPOBbIE Maphl CIy4dallHbIM 00pa3oM ¢ MOMOILIbIO Xpebus. Bcero B yemmnmonare
ydacTByeT 26 IIAIIKMCTOB, CPeAM KOTOpbIX 3 ydacTHMKa u3 Poccum, B ToM 4wucie
Bacunuii Jlykun. Haiigure BEpOSITHOCTH TOro, YTO B IepBOM Type Bacumnuii JIlykun
oyner urpaTh c KaKUM-JIL0O IAITUCTOM u3 Poccun?
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

B xnacce 26 yuwamuxcs, cpean Hux aBa apyra — Cepreil u Anapeil. Yuamuxcs
Clly4aiiHBIM 00pa3oM pa30MBalOT Ha 2 paBHbIE Ipynnbl. Haiinure BeposSTHOCTH TOTO,
yto Cepreil 1 AHApel OKaXXyTcs B OJTHOM TpyIIIe.

B knacce 21 yuenuk, cpenu Hux 2 npyra — Toma u ['oma. Ha ypoke Qpu3kynbTypsl
KJlacc ciaydailHbIM oOpa3oM pa3OuBalOT Ha 3 paBHble rpynnel. Haiinure
BEPOSTHOCTH TOTO, 4TO Toria u ['omra nomanu B OHy Tpymimy.

1 xnacce 21 yuamuiics, cpean Hux ase noApyru - Ans u Huna. Knace cimydaitHpim
o0pa3oM JIeNsT Ha CeMb Tpymm, Mo 3 dYeloBeka B Kaxaou. Haiinure BeposiTHOCTH
TOoro, uro AHs 1 HuHa okaxyTcst B OJTHOW TpymIIe.

B caywaiiHOM »SKcliepUMEHTE CHMMETPUYHYIO MOHETY OpOCArOT YEeTHIPEXKIbI.
Haiinute BEpoOATHOCTh TOTO, YTO PEUIKA HE BBINAJIET HU pa3y.

Onpenenute BEPOSATHOCTb TOTrO, YTO MpU OpOCAaHUU UIPAIBHOIO KyOuKa
(MpaBUJILHOM KOCTH) BBINIAJET HEYETHOE YUCIIO OYKOB.

Omnpenenute BEPOSITHOCTh TOTO, YTO MPU OpOCaHUM KyOHMKa BBINAJIO YKCIO OYKOB,
He OoJbliee 3.

BeposiTHOCT TOTO, UTO HOBasi MIAPUKOBAsl pydKa MUIIET IUIOXO (WJIM HE THUIIET),
paBHa 0,19. Ilokynatenp B Mara3uHe BBIOMpaeT OJHY Takylo pyuky. Haiinure
BEPOSATHOCTh TOTO, YTO 3TA PyUKa MMHUILIET XOPOUIO.

BeposiTHOCTH TOrO, 4YTO B CIy4YallHBIH MOMEHT BpPEMEHHM TEMIEpaTypa Tena
310pOBOTO 4yenoBeka okaxercss Huxke 36,8°C  pasna 0,87. Haiinure BeposITHOCTH
TOTO, YTO B CIIy4allHbIIi MOMEHT BPEMEHH Y 3[I0pPOBOr0 YEJIOBEKA TEMIIepaTypa Teia
okaxxetcs 36,8°C uim BhIIIIE.

[Ipn wu3roTtoBIeHUM NOAIIUIIHUKOB AHAMETPOM 67 MM BEPOSTHOCTH TOTO, YTO
auaMeTp OyAeT OTInYaThes OT 3a7aHHOTO He Oosbie, yem Ha 0,01 mm, paBHa 0,965.
Haiinure BEepOSTHOCTH TOTO, YTO CIAyYalHBIA MOAMIUIHUK OYyJIEeT UMETh AUAMETP
MeHbIIe yeM 66,99 MM uau 6onbine yem 67,01 M.

Ha sk3ameHe 1o reomMeTpuu MIKOJBHHUKY JTOCTAaCTCA OJHA 3aJada W3 COOpHHKA.
BeposaTHOoCTh TOrO, 4TO 3Ta 33/1a4a 1o TeMe «YT1ib», paBHa 0,1. BepostHOCTH TOTO,
YTO ATO OKaxkeTcs 3anaya o reme «llapannenorpamm», paBua 0,6. B coopHuke HeT
3a/1a4, KOTOpPbHIE OJHOBPEMEHHO OTHOCATCS K OJTUM JByM TemaM. Haiigure
BEPOSITHOCTh TOTO, YTO Ha 3K3aMEHE LIKOJbHUKY JIOCTAHETCS 3a/auya Mo OJHOU W3
ATUX JIBYX TEM.

BeposiTHOCTB TOTO, 4TO Ha TecTe Mo OuoJyioruu yuanuiicss O. BEpHO pemuT OobIie
11 3apay, pasna 0,67. BepoarHocts Toro, uto O. BepHo pemut Oosbie 10 3aaay,
paBHa 0,74. Haiinute BepoaTHOCTb TOTO, 4TO O. BepHO pemuT poBHO 11 3axay.
BeposiTHOCTh TOTO, YTO Ha TecTe Mo XuMuu yuaniuiics [1. BepHo pemut 6oble 8
3aaad4, paBHa 0,48. BepostHOCTh TOTO, uTO I1. BepHO pemuT Gombie 7 3a1a4, paBHa
0,54. Halinute BEpOsATHOCTH TOTO, 4TO I1. BEpHO pemuT poBHO & 3a1a4.

BepositHocTh TOTO, uWTO Oarapeiika OpakoBanHas, paBHa 0,06. Ilokymarens B
Mara3uHe BBIOMpaeT CIy4yailHyl0 YIaKOBKY, B KOTOpPOH JBe Takux OaTapeukwu.
HaiinuTe BeposATHOCTH TOTO, 4TO 00€ OaTapeiku OKaKyTcsl UCTIPABHBIMU.

I'eomerpusn

32



1. OceBoe ceueHue KOHyca — MpaBWIbHBIA TPEYTrOJIbHUK CO CTOpPOHOU 12 cm.
Haiinute mmomianp cedeHus, MPOBEACHHOIO 4Yepe3 JBe oOpasylollue KOoHyca, yroi
MEXAy KOTOPBIMM paBEH 3OI.OTp630K AD nepneHauMKyIspeH K IUIOCKOCTH
paBHoOenpenHoro tpeyronbHuka ABC. W3BectHo, uro AB=AC=5cMm, BC=6cwm,
AD=12cm. Haitaute paccrosaue ot KoHLIOB oTpe3ka AD no npsmoii BC.

2. Paccrosnue ot Toukn M 10 KaxXa01 U3 BEPIIMH IPABUIBHOTO TPEYTOJIBHUKA
ABC paBHo 4 cMm. Haitnute pacctosinue ot Touku M 1o miiockoctu ABC, ecniu AB=6 cwm.

3. B tpeyronsauke ABC nano: C 9()', AC=6 cm, BC=8 cM, CM — mennana.

UYepez BepummHy C mpoBeneHa mpsimas CK, mnepneHAuKyssipHas K IJIOCKOCTH
tpeyronbHuka ABC, npuuem CK=12 cm. Haiigure KM.
4. Uepe3 cropony AB pomba ABCD mnposenena miockoctb ADM Tak, 4To

nByrpannsii yron BADM pasen §() . Haiinure cropony pom6a, ecnu ¢BAD =45 y

paccrosinuie oT Touku B 10 minockoctu ADM paBHO N

5. Cymma miomjazieili Tpex TIpaHell MpsSMOYroJIbHOrO —mMapajuiesnenunesa,
UMEIOIINX O0IIYI0 BepIuuHy, paBHa 404 ox* , a ero pedpa MponopIHOHAIbLHEI YUCIaM 3,
7 u 8. HaliquTe nuaroHainb napauviesienunesa.

6. B npsMoyrosibHOM nmapaienenuneae CTOPOHbl OCHOBAaHUS paBHbI 12 ¢M U 5

cM. JluaroHane mapajlenenunena oopasyeT ¢ IUIOCKOCTBIO OCHOBaHMS yrol B 45 .

Haiinute GoxoBOe pebpo napasuienenumnesa.

7. VYron Mexay oOpasyromieil 1 0Cbl0 KOHyca paBeH 45', oOpasytomias paBHa 6,5
cM. HalinuTe momaas 60KOBOM MOBEPXHOCTH KOHYCA.
8. B npsimoyronsHOM mapasuienenuneie OCHOBaHUA paBHbI 3 U 4 cM. J[uaronasnb

napaJjuiesnenurena oopasyer ¢ IJIOCKOCTbIO OCHOBAHMS YToJl B £0°. Haitnure 6oxoBoe
pedpo mapasuienenuneaa.

9. OcHoBaHMEM NUpPaMHIBI SBISETCS pOMO, CTOpOHA KOTOPOro paBHa 5 cM, a
onmHa w3 auaroHanei 8 cm. Halimute OOKOBbIE pedpa TUpaMHIbI, €CIU BBICOTA €€
IIPOXOJUT Yepe3 TOUKY NEPECEUCHUs JUaroHaiel OCHOBAaHUS U paBHA 7 CM.

10.  OcHoBaHMe MUPAMHJIBI — MPSMOYTOJIBHUK cO cTopoHamu 12 u 16 cm. Kaxnoe
60koBoe pedpo nmupamMuabl paBHO 26 cM. Haliaute BRICOTY TUpAMHU/IBI.

I11.  OcHoBaHueM NpsIMOM MPU3MBbI SBIIACTCS NPSIMOYTOJBHBIA TPEyroJbHUK. Uepes
CEepEMHy THUIIOTEHY3bl MEPHEHAUKYJSIPHO K HEW NpOBEIECHA IUIOCKOCTh. Haitaure
TJIOIA b CeYEHUs, eCIu KaTteThl paBHbI 20 1 21 cM, a 6okoBOE pedpo paBHO 42 cM.

12.  OcnoBanuem nupamuasl DABC sBnsercs tpeyroibHuk ABC, y kotoporo
AB=AC=13 cMm, BC=10 cm, pebpo AD mnepneHauKkyIspHO K MIOCKOCTH OCHOBAHUS U
paBHO 9 cM. HaiinuTe miomaab 60KOBOM MOBEPXHOCTH MUPAMUIBI.

13.  CropoHbI OCHOBaHUI MPaBUILHOM TPEYTOJbHON yCEUEHHON MUPAMHU/JIbI PABHBI
4nm u 21M, a 6okoBoe pedpo paBHO 21aM. HaliauTe BbICOTY U anodeMy mUpaMHubl.

14.  Beicora muimHapa paBHa 12 cM, a paguyc ocHoBaHMs paBeH 10 cM. Hununap
IIEPECEUEH IUIOCKOCTBIO, MAapaJlIeNbHOW €ro OCH, TaK, YTO B CEYEHHMM IIOJTYYUTCS
kBaapaT. Haiigure paccrosstHue OT OCH UWIMHApPA JO CEKyIed IUIOCKOCTH.
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15.  TommmHa GOKOBOI CTEHKM W JHA CTakaHa LMWJIMHIPHUYECKON Gopmbl paBHa |
CM, BBICOTAa CTakaHa paBHa 16cMm, a BHYTPEHHMIl paauyc paBeH ScM. Berumciure
IUIOLIAAb ITOJTHOW MOBEPXHOCTH CTAaKaHa.

16.  JlmaroHanp IpsIMOYIOJBHOTO IapajulesienuIena paBHa 18 cM M cocTaBiser

I . .
yroa B 3() C INIOCKOCTbIO OOKOBOM IpaHu U yron B 445 ¢ 6okoBbIM peOpom. Haiinure

o0beM Mapajuiesienurnea.

17.  Haiigute 06beM IpsIMO TIPU3MBI ABCA,B, , ecmu BAC 120 , AB=5cwm,
AC=3cMm 1 HanbobIIas U3 IUIOIIAeH OOKOBBIX TpaHEH paBHA 35¢cMm>.

18.  Beicora koHyca paBHa 5 cM. Ha paccTtossHuM 2 cM OT BEpIIMHBI €ro
nepeceKaeT IIOCKOCTb, NapasuienbHas ocHoBaHUIO. Halinute 00beM MCXOJHOIO KOHYycCa,
eci 00beM MEHBIIIETO KOHYCa, OTCEKAeMOT0 OT UCXOHOTO, PaBeH 24 LM

19. CrakaH4uK JJI1 MOPOXKEHHOTO KOHUYECKOW (opMbI uMeeT rinyouny 12 cm u
JMaMeTp BEpPXHEW 4yacTu 5 cM. Ha Hero cBepxy IMOJOKWIN BE JOKKH MOPOKEHHOTO B
BHJIC NOJYLIIAPUNA TUAMETPOM S5 cM. IlepenoaHuT 11 MOpPOKEHHOE CTaKaH4MK, €CIIU OHO
pactaet? (OTBET NOATBEPIUTE PACCUETAMH)

20.  [duametp Jlynsl coctaBisieT (IpUONIHM3UTENBHO) YETBEPTYIO YaCTh JUAMETpa
3emuu. CpaBHute 00beMbl 3emuid U JIyHBI, cuuTas ux mapamu.

21.  Konuueckwuii 6ak umeeT TiyOuHy 3 M, a €ro KpyrJblil BepX uMmeer paauyc 1,5
M . CKOJIBKO JINTPOB UJIKOCTHA OH BMEIIAET?
22.  H3mepeHus npsiMOYTOJbHOTO Mapajuiesienuiena paBHbl 8 cM, 12 cm u 18 cwm.

Haiinute pebpo kyba, 00beM KOTOPOTO paBeH 00beMyY ATOTO MapasuieenuIea.

23.  lap paguyca 41 am nepeceyeH IMIOCKOCThIO, HAXOAIEHCs Ha PacCTOSIHUU 9
M OT HeHTpa. Haliaure miomanb ceueHus.

24.  Beicota uunuHapa paBHa 12 cMm, a paguyc ocHoBaHus paBeH 10 cMm. Hununap
MEPECeUYeH IUIOCKOCThbIO, MapaJyIeIbHON €ro OCH, TaK, YTO B CEYEHUU IOJIyUYHJICS
kBagpar. Haiinure pacctosiHME OT OCH LWIMHAPA IO CEKYIIEH MIOCKOCTH.

25. JnameTp OCHOBaHMS LIWJIMHIApPA paBeH | M, BbICOTa LUJIMHApA paBHA JJIMHE
OKpyHOCTU ocHOBaHMsl. HaiiTu romaas O0KOBOM MOBEPXHOCTH IMIIMHIPA.

26. CkonbKO TMOHANOOUTCS KpacKd, 4TOOBI MOKPAaCUTh OaK IMIMHAPUYECKON
dbopMbI ¢ TMaMeTpoM OCHOBaHUS 1,5 M U BBICOTOU 3M, €Ciii HA OJMH KBaJAPATHBIA METP
pacxonyercs 200 rp kpacku?

27.  OceBoe cedyeHHEe UWIMHApPA — KBAApaT, JUaroHalb KOTOporo paBHa 20 cwm.
Haitaure momaas OCHOBaHUS HHJIMHAPA

28.  OcHoOBaHHEM MPSMOTO Mapajiesenunena spisercs pomO ¢ nuaronansmu 10
cM U 24 cMm, a BbicoTa mapauienenumnena paBHa 10 cm. Haligure Oosbliero nuaroHaib
napauiesienumnea.

29. Halitu auaroHanb U 00BEM NPSIMOYTOJBHOTO TapajuleNienumnesa, €ciid ero
M3MEpEeHHs paBHbI 8 cM, 9 cM 1 12 cM.

30.  bokoBoe pebpo MpaBUILHON TPEYTOJHHOM MUPAMHUIBI PABHO 5 CM, a CTOPOHA
OCHOBaHUA paBHa 6 cM. HaliguTe momaas 60KOBOW MOBEPXHOCTH MAPAMUJIBI.

31. Ilmomajgp CedeHHs mapa MIOCKOCTHIO paBHA 20CM’, a PACCTOSHHE OT LEHTPa
Iapa J10 CeKyIien miockoctu paBHo 4 M. Haiiqure o0bem mapa.
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32. OcHoBaHME NHUpaMUAbl — MPSAMOYTOJIbHBII TPEYrOJbHUK, KAaTeT KOTOPOTO
paBex 40 M, a runoreny3a paBHa 41 M. Bricota nupamuasl paBaa 20 M. Halinure o0bem
MUpaMU/Ibl.

33. BricoTa mpaBuIIbHOM YeTHIPEXyroibHON MUpaMuIbl paBHA 4 cM, a amodema
oOpasyeT ¢ BbIcOTOM yrou B 45°. Haitnure muiomaas O0KOBOM MOBEPXHOCTH MTUPAMU/IBI.

34.  Pa3Beprka O0OKOBOI MOBEPXHOCTH LMJIMHAPA — KBAJpaT CO CTOPOHOM, paBHOM
2cwm. Haiinure oObeM IumMHIpa.

35. OO6pa3yrolias KoHyca HaKJIOHEHa K MJIOCKOCTH OCHOBaHMs Toja yriom 60°, a
paccTosHME OT LIEHTpa OCHOBaHUsS A0 oOpasylollell paBHO V3 M. Haiimure mromans
OOKOBOI OBEPXHOCTH KOHYCA.

36. I101a 1k OJTHOM MOBEPXHOCTH Ky6a paBHa 24 cM”. HaiinuTe ero oGbem.

37.  IlpsAMOYroJIbHMK, CTOPOHBI KOTOPOTO PaBHbI 2 CM U 5 CM, BpalllaeTcs BOKPYT
MeEHbIIIeH cTopoHbl. Haiinure o0bem Tena BpalieHusl.

38.  CropoHa OCHOBaHUS NMPAaBUILHOM YETHIPEXYTOJbHON MUPAMUIbl paBHA 5\2 M,
6okoBoe pedpo paBHo 13 m. Haitaute o0beM nmupaMu/ibl.

39.  CropoHbl OCHOBaHHUS NPSIMOYTOJBHOIO Mapajuleenuneaa paBHbl 2 ¢M U 3 CM,
a aMaroHanb paBHa 7 cM. Hanaure miomanb IOJHOM IOBEPXHOCTH MPSIMOYT'OJIBHOTO
napajiyieNIeuIe .

40.  IIpaMOyroJibHBIA TPEYTOJBHUK, KAaT€T KOTOPOTO paBeH 4 M, a TUIIOTEHY3a
paBHa 5 M, BpaliaeTcs BOKpyT Oolbliero karera. Haiinure o6beM Tenna BparieHus.

41. bokoBoe pedpo IIPaBUJILHON YETBIPEXYTOJIBHON IIPU3MBI
ABCDAB,C,D, paBno 6\3 M, & CTOpOHA OCHOBaHMs paBHa 6 M. Haiinute yron mexmay
npsmbiMu AB; u CD;.

42.  Breicora KOHyca paBHa 8 CcM, a paauyc OCHOBaHUs paBeH 6 cm. Hailinute
oAb OOKOBOI MOBEPXHOCTH KOHYCA.

43. Cropousi AB u AD ocHOBaHUS NpSIMOYTOJBHOIO MapajiesienuIena
ABCDA B C,D; paBubl 6 M u 8 M, yroa Mexay auaroHainbio AC, mapaienenunena u
IJIOCKOCTBIO OCHOBaHUsI paBeH 45°. Haiinutre cunyc yria Mmexay npsmoid AC; u
IiockocTeio ABB,.

44.  JlmaroHanb KyOa paBHa 23 m. Haiiyiure miommap ero moiHoM TMOBEPXHOCTH.

45. Ha paccrosanun 9 cM OT MLeHTpa mapa NIPOBEICHO CEYCHHE, JIMHA
OKPY»KHOCTH KOTOpOro paBHa 24 cm. Haiinmute o0bem 1mapa.

46. B koHyce nanmuHa oOpa3ylolled paBHa 5, a paguyc OCHOBaHHUSI paBeH 4.
Haiinmute 00beM KoHYCA.

47.  Hanst tpu Touku: A(4;-2;5), B(2; 2; 1), C@3; 6; 1) B nexkaproBoi

MPSIMOYTOJIBHOI crcTeMe KoopauHat. Haiiti: a) xoopauHatsl BekTopo AB u AC, 0)

ckasipaoe npoussencrue sekropos 4B u 4AC ; B) yron mexny sexropamu 4B u AC

48.  Bpuucnuth miomanas TpeyroibHuka ¢ BepmmHamu A(—4;4;4), B(3:1;0),
C(—1;0;6).

49.  Haiigure 1aMHy BEKTOpa AB ccmn A-L-1:1)nB(-51: 0)

50. Touka M He nexuT B miockoctu TpeyrojdpHuka ABC, K — cepenuna MB.
KakoBo B3auMHoe pacnosioxenue npsimMbix MA u CK?
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51.  Vmpocrure BBIp@KEHHE: AC=BB,+BA+ DB+ 5D, +DC eciu

ABCDA; B; C; Dy - mapannenenurnen.

52.  Haiimure cymMMy BeKTOpOB: @ (4;Z: —4) u b(6: —4; 10),

53.  Haiiqure nnuHy Bektopa d — 3b, ecmn @(2:1;—58), B(—3: 0: 1),

54.  Haiinure nnuHy Bektopa AR, eciu A(2;—5;3) u B(5:1: — 2),

55.  Jaubl BekTOpsl AB(—1; 3: —3) ¥ BC(4; —5; 1), Haiinure koopanHate!
U JUIMHY BEKTOpa A(.

56. OceBoe ceueHue OUJIMHIOPA ABJEICTCA KBAaApaT, AMArOHAaJIb KOTOPOI'O paBHa

82 oM. Haitymre 06bem IUTAHIPA.

57. B mpaBHIbHOM YETHIPEXyTOJIbHON MUpaMuie 60KOBOE pedpo obpasyer
¢ MIOCKOCTBIO0 OcHOBaHHs 45°. CTOPOHA OCHOBAHHS MAPAMHIBI 6 CM.

Haiinute 00beM nupamMup.

58.  Haiitn ckansapnoe npoussenenue Bektopos:  dl,—Z,17m b (4,0,1)

59.  Haiigute yroa Mexay BEKTOpaMu: a) acl, 1,1/, b(1,—1, —1),

60.  Haiftu kocunyc yria mexnay sexropamu: G(2,—1,1u b(4,—3,5]
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2.4. Kpurepuu oueHKHU
2.4.1. Kputepuu ouieHKH (3K3aMeH)

banne! 3a
Kpurepumn oneHKkH pe3yJibTaTOB BbINIOJIHEHUS KPpUTCPHH OLICHKM
TEOPETHYECKOr0 3aJaHUs MaxkcuMalIbHBbIH
0aJs1 — 1 6asia

- JEMOHCTpHUpYeT TiIyOoKoe, TIOJIHOE€ 3HAaHWE ¢ TIOHUMAaHUE 1
MPOrpaMMHOI'0 MaTepuaa;
- HCUEpIIbIBAIOIE, MOCIEI0BATEIBHO, TPAMOTHO M JIOTUYECKH BEPHO
W3JIaraeT MaTepuair;
- JIa€T TOYHOE OMpEe/IeNICHUE U UCTOJIKOBAHNE OCHOBHBIX OHATHUI;
- TpA OTBETE JEMOHCTPUPYET CAMOCTOSITEIBHOCTh  CYXICHHU,
MPUBOAUT BEPHBIE APTYMEHTBI, I€TIAeT MPABUIbHBIE BHIBOIBI,
- IPaBUWJIBHO U OOCTOSITENILHO OTBEUAET Ha COIMTYyTCTBYIOLME BOIPOCHI.
- JIEMOHCTpUpYET TJIyOOKOoe, TIONHOE 3HaHWEe U TIOHUMAaHHe 0,6
MIPOrPaMMHOTO MaTepHuaa;
- B OCHOBHOM ITPaBWJIbHO, 0€3 N3MEHEHUs OCHOBHOM CYTH T'PaMOTHO U
JIOTUYECKH BEPHO U3JIaraeT MaTepual;
- JIOMyCKAaeT HECYUIECTBEHHBIE HETOYHOCTH IPU  ONPEACIICHHH U
HCTOJIKOBAHWW OCHOBHBIX MTOHSTUH;
- TMNpuU OTBETE JEMOHCTPHPYET CaMOCTOSTEIBHOCTh CYXICHUH,
MPUBOAUT BEpPHbIE aAPryMEHTHI, BEPHO, HO C HE3HAUYMUTEJIbHBIMU
OIMOKaMU JIeJIaeT BBIBOJIBI;
- TpPaBUIBHO, HO COBEpIIas HE3HAYUTENbHbIE OLIMOKH, OTBEYAeT Ha
COMYTCTBYIOIINE BOIPOCHI.
-pacKpbIBa€T OCHOBHOE COJIep)KaHHEe yd4eOHOro marepuana, HO 0,3
OoOHapy»KUBAIOTCS  CYIIECTBEHHble  MpoOenbl B TOHUMAaHUU
MPOrpaMMHOI'0 Matepuaia
- HETIOJIHO, Hapy1las OCIE0BATEILHOCTD U3JIaraeT MaTepHuall;
- JIOMYyCKaeT OIIMOKM B OMNpEAENEHUHM W MCTOJIKOBAHUU OCHOBHBIX
MOHSTHIA;
- IpU OTBETE JEMOHCTPUPYET CaMOCTOSATENIBHOCTh CYXKJIECHHU,
MPUBOAUT YAaCTUYHO BEPHBIE apryMEHTbI, OTAEJIbHBIE BBIBOJbI HEJb3
CUMTATh BEPHBIMU 1 OOOCHOBAaHHBIMU;
- CTYJIEHT HCIBbITHIBACT 3HAYUTENIbHBIC 3aTPyJHEHHUs, OTBeyas Ha
COIYTCTBYIOIIIME BOMPOCHI.
- HE 3HAET 3HAYUTEJIbHOW YaCTH IPOrPAMMHOI0 MaTepHalia, JOMyCKaeT 0
CYIIECTBEHHBIE OITUOKHY;
- HE 3HAaeT WM JAeT HEBEpPHOE OIpEJeICHUE U HUCTOJIKOBAaHUE
OCHOBHBIX TTOHSTHIA
- HE MOXKET NMPHUBECTH BEPHBIC apTyMEHTHI, JIEJIAeT HENpPaBUIbHbBIC
BBIBO/JIBI;
- HEBEPHO OTBEYAET Ha COITYTCTBYIOIIKE BOMPOCHL.

uToro 1
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Kputepun oeHKH NPaAKTHYECKOT0 3a1aHUS 110
anredpe

Banxael 3a
KPUTEPUH OLIEHKH

Xoa pelieHus BEpHBIA, MPUBEICHO BEPHOE OOOCHOBAHHOE

peuieHue, NoJay4eH BEPHbINA OTBET 1,5
Xon pemieHUsT BEpHBbIM, HO JIOMyIIEHAa OAHA oOHMOKa |
BBIYHMCIIUTEIBHOIO XapaKkTepa,

Pemenue HA4aTo JIOTUYECKH BEPHO, il 14%11(S: ]
BBIUMCIIUTENbHAS OIIMOKA; WIM pEIIeHWE HE JOBEIACHO M0 0,5
KOHIIA, OTBET OTCYTCTBYET

HeBepHoe pelieHne, HEBEpHbIH OTBET WM OTCYTCTBHE 0
peleHus

UTOoro 1,5

Ne Kputepun oneHKH NpakTH4YecKOro 3aiaHus no reomerpuu | bajusl 3a kputepun
OLIEHKH
1 HaiiJIeH BepHbIil crioco0 pereHus;
MIpUBE/ICHA BEPHAsl MOCIEA0BATEILHOCTh BCEX IIArOB PEIICHHUS;
BEpHO OOOCHOBaHBI BCE KJIIOUEBBIE MOMEHTHI BBIOPAHHOTO
crioco0a pelIeHus;
BEPHO OTMEUEHBI Ha YEPTEKE CBOMCTBA BCEX MPENCTABICHHBIX 1,5
B YCIIOBUH (PUTYP U UX DJIIEMEHTOB;
BEPHO BBINOJHEHBI BCE MPe0Opa30BaHus U BEIUYMCIICHHUS,
II0JIy4YE€H BEPHBINA OTBET
2 Haii/leH BepHbIi CII0c0o0 pelieHs;
MIpUBE/ICHA BEPHAsl MOCIEA0BATEIbHOCTh BCEX I1ar0OB PEILICHUS;
JOMYIIEHbl OTCYTCTBUSL ¥ (W) HerpyOble OHIMOKH B
000CHOBAaHHUAX KIHOYEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl HAa YEPTEkKE CBOWCTBA NPEICTABICHHBIX B 1
yCcIOBHHA (UTYp W HMX DJIEMEHTOB, KOTOPBIE HIPAIOT BAXKHYIO
POJIb B PEILLICHUU 3aa4u;
JOTyIlleHa OJHAa HerpyOas BBIYUCIUTENbHAS OIIWOKa, HE
BIIUSIOLIME HA TPaBWJIBHOCTD JaJIbHEUILIEr0 X0a peIIeHUs
3 | X0A peuieHus BEpHbIN;
pelieHre, BO3MOKHO, HE 3aBEpIICHO;
JOMYIIEHbl OTCYTCTBUS W (WIM) HErpyOble OIMOKA B
000CHOBAaHHUAX KIIOYEBBIX MOMEHTOB;
OTMEYEHHBIE HA UEpTEeXE CBOMCTBA INPEACTABICHHBIX B
YCIIOBHH (QUTYP M UX SJIEMEHTOB UMEIOT HETOYHOCTH; 0,5
JONyIIeHbl HErpyOble OMMOKM B  BBIYMCICHUSX M B
peoOpa3oBaHUsAX, HE BIHUAIOUIME Ha MPAaBWIBHOCTh XO/a
peleHus;
B pe3yJIbTaTe ATHX OIIMOOK MOXET OBITh MOJY4YeH HEBEPHBIN
OTBET
4 HEBEPHOE pPEILICHUE, HEBEPHBIN OTBET WJIM OTCYTCTBUE PEILICHUS 0
NTOI'O 1,5
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