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®onp oneHouHbIX cpenctB (nainee — OC) pazpaboTan Ha 0ocHOBe paboueil MporpaMMbl
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1. MacnopT ¢poHAA OLEHOUYHBIX CPEACTB IJI MPOBEICHUA POMEKYTOYHOU
aTTecTAlMHU MO JUCUMUILTIMHE

1.1 Ienu v 32724 POMEKYTOUHOM aTTECTALMH

[{enpr0 MPOMEKYTOUHOM aTTECTAIIMM OOYYaIOIIMXCS SIBIISAETCS YCTaHOBJICHHUE
COOTBETCTBUS pesyibTaTa OCBOCHUS 00y4JaronMMHICs JMYHOCTHBIX,
METaINpeIMETHBIX, MPEIMETHBIX PEe3yJbTATOB OCBOCHMS MPOrPAMMbl JTUCIUTUIMHBI
TpeOOBaHUSAM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbHON MPOTPAMMBI
®I'OC cpennero obdiiero o0pa3oBaHus, CHPOPMUPOBAHHOCTU OOIIMX KOMIETEHIIMMA
TpeboBarusM DenepaqbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTEebHOTO CTaHIapTa
cpemHero npodeccnoHanbHOro oOpa3oBaHus 1o crnenuaabHocTh) 35.02.12 Camoso-
napkoBoe U JlaHamadTHOE CTPOUTENHCTBO, paboueld MporpaMMmbl y4eOHOMU
mucruruinabl O/1.03 MatemaTtuka (yriyOJeHHBIN YPOBEHB).

['maBHOM 3amauedl TPOMEXKYTOUHOM aTTeCTallMM OOYYaIOMIMXCA SIBIISICTCS
MIPOBEPKa W OIICHKA yYPOBHSI OCBOCHHS OOYYAIOIIMMHUCS TPEIMETHBIX PEe3yIbTaTOB
OCBOCHHS mporpaMmMbl ydeOHOW muctuminabl OJ[.03 Martematnka (yriTyOJIeHHBIH
YPOBEHb).

IIpeameTHbIe pe3yJIbTATHI:

[I1 ymeHume omnepupoBaTh MNOHATHAMU: OIPEIEICHHUE, AKCHOMa, TEOpeMa,
CJIEICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTeJbCTBO, PAaBHOCUIIbHBIE (DOPMYJIUPOBKU;
yMeHHue (popMyJIMpOBaTh OOPATHOE M NMPOTHUBOIOJIOKHOE YTBEPKACHUE, PUBOINUTH
IIPUMEPbl U KOHTPIIPUMEPHI, MCIOJIB30BAaTh METOJ MAaTEMAaTU4YECKOM HWHIYKLHNH;
IIPOBOJMTHL [JOKA3aTEIbHBIE pACCY)KIAEHUs IIpU pELIEHUHM 3a1ad, OLIEHUBATh
JIOTUYECKYO NPABUIIBHOCTD PACCYKICHUM;

[12 ymeHue onepupoBaTh NOHATUSMH: MHOKECTBO, MIOJIMHOKECTBO, ONEpALlUN
HaJl MHO’KECTBAMM; YMEHHUE MCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis
ONMCAHHUs PEATBHBIX ITPOLIECCOB U ABJIECHUM U NPU PELICHUH 3a7a4, B TOM YHUCIE U3
JIPYrUX y4eOHbIX MPEAMETOB;

[13 ymenue omnepupoBaTh MOHATHAMH: rpad, CBS3HBIN Trpad, IepeBo, LMK,
rpad Ha MIOCKOCTH; YMEHUE 33]1aBaTh U OMUCKHIBAThH Tpadbl pa3IMUHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl IPHU PELICHUHN 33]1aY;

[14 ymenue cBOOOAHO ONEpUPOBATH MOHATHUAMH: COYETAHHE, NEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHWE NPUMEHSTH
KOMOUMHATOPHBIE (PAaKThI U PACCYKACHUS JIJIS pellieHUs 3a/1a4;

II5 ymenue omnepupoBaTh IOHATUAMHU: HATYPAIBHOE YHUCIIO, LEI0E YHUCIIO,
OCTaTOK II0 MOXYJIO, PalMOHAJIBHOE YMUCIIO, UPPALUOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJbHbIX, LEJbIX, pPaUUOHAIbHBIX, JEUCTBUTEIBHBIX YHUCEI;, YMEHHE
MCIIOJIb30BaTh; MPU3HAKHU JEIIMMOCTH, HAMMEHBIINHM 001N AeTUTENb U HauMEHbIIIEe



oluiee KpaTHOE, airoput™M EBKiIMIa @pu pelIeHUuH 3ajad; 3HAKOMCTBO C
Pa3IMYHBIMU ITO3UIIMOHHBIMU CUCTEMAMU CYUCIICHHS],

[16 ymeHue cBOOOJHO ONEpPUPOBATh MOHATUSIMHU: CTENEHb C LEJIbIM
MOKa3aTeleM, KOpPEHb HAaTypaJIbHOM CTENEHH, CTENeHb C paluOHAIbHBIM
MOKa3aTeleM, CTelNeHb C JICMCTBUTENIBbHBIM (BEHIECTBEHHBIM) IOKa3aTeJeM,
jorapudm yucia, CHHYC, KOCHHYC M TaHT'€HC ITPOU3BOIBHOTO YUCIIA;

[I7 ymenue omnepupoBaTh MNOHATHUSAMHU: TOXAECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHUCTEMA YPaBHEHUI M HEPABEHCTB,
PAaBHOCWIBHOCTb  YpPAaBHEHMI,  HEPABEHCTB WM CHUCTEM,  PALMOHAJIBHBIE,
UppallOHaIbHBIE, IIOKAa3aTelIbHBIE, CTCIICHHBIE, Jgorapumuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHS, HEPABEHCTBA W CHUCTEMbI; YMEHHE pellaTh
YpaBHEHUSI, HEPABEHCTBA M CHUCTEMBI C MOMOUIBIO PA3IMYHBIX MPUEMOB; PEIIAThH
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MApaMETPOM; NPUMEHSATh YpaBHEHMS,
HEpPaBEHCTBA, WX CHCTEMbl IS pEUIeHUS MaTEeMaTUYEeCKUX 3aJady M 3aJad U3
pa3INyYHbIX 00JacTel HayKU U PeasIbHOM JKU3HU;

I18 ymenue cBoOOAHO OnEepUpOBaTH MOHATUAMU: rpaduk (yHKIUH, 0OpaTHas
GyHKIMA, KoMmo3uuus (yHKUUH, JuHEHHas (QyHKUMs, KBajapaTHuHas (yHKUuS,
CTeNEeHHas (YHKUMS C LEJIbIM I0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMHU, MOKa3zaTeiabHas W Jorapupmuueckas
(yHKUMM; yMEHWE CTPOUTh TIpa@uKkd (YyHKUUNA, BBINOJIHATH MPEeoOpa3oBaHUsS
rpa@ukoB (YHKIMI; YMEHHE HCIOJIb30BaTh TIpapuku (QYHKOUN 9 HU3y4YEHUs
IPOLIECCOB U 3aBUCHUMOCTEH MpHU PELIeHUH 3a7ad U3 JPYruX y4eOHbIX NMPEAMETOB U
U3 peajbHOM JKU3HM; BbIpaxaTb (HOpMyJaMH 3aBUCUMOCTH MEX]y BEIUYUHAMU;
yMeHHE CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: YETHOCTh (PYHKIHMH, MEPUOJUYHOCTH
(GyHKIUMA, OrPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIMH, OKCTPEMYM
¢yHKUMY, HAaMOOJIbIlIEe U HAUMEHbIIEE 3HAaUeHUS (DYHKIIMKM HA MPOMEXKYTKE; YMEHUE
MPOBOJIUTh HUCCJEIOBaHUE (DYHKIMHM; YMEHHUE HUCIOJIb30BaTh CBOMCTBA M TIpauKu
GyHKUMA Uil penieHus YpaBHEHMId, HEpPaBEHCTB W 3aJad C [apaMeTpamuy;
U300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHHH,
HEPABEHCTB U UX CHCTEM,;

[19 ymeHue cBOOOAHO ONEPUPOBATH TMOHATUSMHU: MOCIEAOBATEIHHOCTD,
apudmernyeckass  Mporpeccus, TIeoOMeTpuuYeckas  mporpeccus, OECKOHEYHO
yObIBaIOIIAsl TEOMETPUUECKasi MPOTrPECCHUsl; YMEHHUE 3a/1aBaTh MOCIIEI0OBATEIBHOCTH, B
TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX (OpMyII;

[110 ymenue onepupoBaTh NOHATUSMU: HENPEPHIBHOCTh (YHKLINUU, ACUMITOTHI
rpadguka ¢GyHKUMUU, TepBas U BTOpas MPOU3BOAHAS (PYHKIMH, T€OMETPUUECKUI U
¢u3nUecKuii  CMBICT TPOU3BOAHOW, TMEPBOOOpa3Hasi, OMPENEICHHBIM WHTErpal;
yMEHHE HaXOAUTh aCUMITOTHI rpaduka (GyHKINU; YMEHUE BBIYUCISATH IPOU3BOIHBIE
CYMMBbI, IIPOU3BENIEHUS, YACTHOIO U KOMIIO3ULMU (PYHKIMHA, HaXOJUTh ypaBHEHHE
KacatenbHOM K Tpaduky (yHKIMM; yMEHHE MCIOJIb30BATh MPOU3BOAHYIO IS
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UCCleIoBaHus PYHKIUHN, I8 HAXOXKJIEHUSI HAWIYUIIero pelieHus B MPUKIAIHBIX, B
TOM YHCJI€ COLMAIbHO-PKOHOMUYECKUX U (PU3MYECKHUX 3ajJauax, JAJI OINpeAesIeHUs
CKOPOCTH M YCKOPEHMs; HaxXOIUTh IUIOHNIAAM U O00bEeMbl (QUTYpP C TMOMOIIBIO
VMHTETpaja; MPUBOAUTH INPUMEPHI MATEMATUYECKOTO MOJACIMPOBAHUSA C ITOMOIIBIO
muddepeHnnansHbIX ypaBHEHUH;

[111 ymenue omepupoBaTh MOHATHUAMH: KOMILIEKCHOE YHCIIO, COIPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOIYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucu
KOMIUJIEKCHBIX 4Hucel (FreoMeTpuyecKasi, TPUrOHOMETpHUUecKass M anredpanyeckas);
yMETh TMPOU3BOJIUTH apu(pMeTHUUeCKHe JCHCTBUA C KOMIUIEKCHBIMUA YHCIAMU;
IPUBOJUTH MPUMEPHI UCITOIB30BAHUS KOMIUIEKCHBIX YHCEIL,

[112 ymenue cBOOOAHO OMEpUPOBATHh MOHATUSAMU: CpelHEe apu(METHUECKOE,
MeJMaHa, HauOoJIbllIee U HaUMEHbIIIEEe 3HAUEHUS, pa3Max, JAUCIEpPCUs, CTaHIapTHOE
OTKJIOHEHWE JUIsI  ONHCAHUS  YWCIOBBIX  JIaHHBIX; YMEHHE  HCCIIEI0BAaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TIpaUyecKHX METOJ0B U
AJIEKTPOHHBIX CPEJICTB; TpaUuecKu HCCIEA0BaTh COBMECTHBIE HAOJIOJIEHUS C
MOMOIIBIO TMarpaMM PacCEUBAHUS U JINHEHHOU perpeccuu;

[T13 ymeHue HaxoAWTb BEPOSITHOCTH COOBITUM C  HCIHOJB30BAaHUEM
rpa@uyecKkux METO/OB; MPUMEHSTh /I pEIIeHUS 3a1ad (QOpMyJbl CIOXKEHHUS U
YMHOKEHHSI BEPOATHOCTEH, (POpMyIy IMOJHONW BEpOSTHOCTH, (hopmyiy bepHyium,
KOMOUHaTOpHBIE (aKThl U (POPMYJIBI; OIEHUBATH BEPOSITHOCTH PEATIbHBIX COOBITUIA;
YMEHHME ONEpPUPOBATh IMOHATUSAMH: CIydaliHas  BEJM4YMHA, PaCHpEACIICHUE
BEPOSITHOCTEW, MAaTEMAaTHYECKOE 0KUIAHHUE, TUCIIEPCUSl U CTAaHAAPTHOE OTKJIOHEHHE
CIy4yallHOW BeNMYMHBI, (YHKIHUUA paCHpelesieHuss W IJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PacHpeleseHuil; YMEHUE MCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX PACIpEACIICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSTHSMU: 3aKOH
OOJIBIINX YUCEN, METOIbI BEBIOOPOYHBIX UCCIIEI0BAHUN; YMEHHE MPUBOJUTH TPUMEPDI
MPOSIBJIICHUS 3aKOHA OOJIBIINX YKCEN B IPUPOJAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

[114 ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMHU: TOUKA, IPsIMAsi, MIIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUU yTOJI, ABYIPAHHBIA yIOJl, TPEXTPAHHBIN Yo,
NEPECEKAIOIINECS, NapajUIeNIbHbIE U CKPEIIMBAIOIINECS NPSMbIE, 1APAJUIEIBHOCTD U
MEPIECHIUKYJISIPHOCTh MPSMBIX U TUIOCKOCTEH, YroJl MEXAY MPSIMBIMU, YTOJI MEXKIY
NPSIMOMl U TUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMpU
pelIeHny 3a1a4 U3y4YeHHble (DAKThI M TEOPEMBbI MIAHUMETPUHU; YMEHHE OLEHUBATH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; yYMEHUE OMNEPUPOBATH IMOHATHUIMM:
MHOTOIPaHHUK, CEYEHHWE MHOTOTpaHHUKA, NPABWIbHBIA MHOTOTPAHHUK, MPHU3MA,
nupamuaa, (urypa M MNOBEPXHOCTb BpallleHUs, IWIMHIP, KOHYyC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHS] KOHYCa W IMWIMHApPA, NapajuieIbHbIE OCH WJIU
OCHOBAHUIO, CEUEHHUE IIapa, MIOCKOCTb, Kacaromascs cdepbl, MWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHHKA, N300paKaTh MHOTOTPAHHHUKH, (DUTYPHI U
NOBEPXHOCTH BpAILEHUS, UX CEUEHHSA, B TOM YHUCJIE C IOMOIIbIO 3JIEKTPOHHBIX
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CPEICTB; YMEHHE MPUMEHATHh CBOMCTBA TN€OMETPUUECKUX (PUTYp, CaMOCTOSTEIbHO
(bopMyIMpPOBATH OMPEIeNICHUs U3yUYaeMbIX (PUTYD, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYecKUux (GuUryp, o0OCHOBBIBaTH WJIM ONPOBEpPraTh UX; YMEHHUE
MPOBOANTH KiaccuPUKAIMIO (Uryp MO pa3nUYHBIM MPU3HAKAM, BBIMOIHATD
HE00XOAMMBIE JOTIOJHUTENbHBIE TOCTPOEHUS;

[115 ymenue cBOOOAHO OMEPUPOBATH MOHATUSAMU: IJIOWAAbL GUTYPHI, 00BEM
¢Gurypsl, BeTMUMHA YIJa, PACCTOSHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHHE MEXITY
OPSIMBIMHM, PACCTOSIHUE MEXAYy IUIOCKOCTSIMH, IUIOMIAAb cdepbl, IUIOIIAlb
MOBEPXHOCTH  NUpaMuibl, TMPU3MbI, KOHyca, UWIHHApA, 00beM  KyoOa,
IPSIMOYTOJILHOTO TMapajuielienuneaa, MupaMuabl, TPU3MbL, UWIMHAPA, KOHYyCa, 11apa;
yMEHHE HaXxOUTh OTHOIIEHUE 00bEMOB MOI00HBIX (DUTYD;

[116 ymeHue cBOOOAHO ONMEPUPOBATH MOHATUSIMU: JIBUKEHUE, TTapalICIbHBIN
MEPEHOC, CUMMETPHUSI Ha IUIOCKOCTH WM B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE
no00us1, No100HbIE (PUTYpPBI; YMEHUE PACIIO3HABATH PABHBIE U NTOJO0HBIE PUTYPBI, B
TOM 4YHCI€ B IIPUPOJE, WCKYCCTBE, AapXUTEKType, YMEHHE MCIOJIb30BATh
r€OMETPUYECKHE OTHOLIEHHUS, HaXOIUTh '€OMETPUUYECKHUE BEJINYUHBI (UIMHA, yTOJ,
Iomaab, o0bEM) MpU PEIICHUU 3aJad U3 APYIHX Yy4eOHBIX NIPEIMETOB U U3
peanbHOM KU3HU;

[117 ymeHue cBOOOJHO ONEPUPOBATH MOHATHSAMU: MPSMOYTOJIbHASI CHCTEMa
KOOPAWHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAHMHATBI BEKTOpPAa, CyMMa BEKTOPOB,
MIPOMU3BEJCHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHHE BEKTOpa MO 0a3ucy, CKaJIspHOE
IIPOU3BECHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJ MEXAY BEKTOpaMM; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ Ul PELIEHUsS IeOMETPUYECKUX
3a/a4 ¥ 3a]1a4 APYTrux yueOHbIX IPEIMETOB; ONEpUPOBATH MOHATUSAMU: MaTpULa 2X2
1 3x3, onpenenuTenb MaTPUILbl, TEOMETPUYECKUI CMBICIT ONPEIETUTES;

[118 ymeHue MOAETMpOBATH pEANbHBIE CHUTyallMd HA S3bIKE MAaTEMAaTHKU,
COCTAaBJIATh BBIPAXXEHUSA, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHIO
3a/1ayy, UCCJIEA0BATh MOCTPOEHHBIE MOJIEIHN C MCIOJIb30BAHUEM ammapara ajareopsl,
UHTEPIIPETUPOBATh IMOJYYEHHBIN PE3YJIbTaT; CTPOUTh MATEMATUYECKUE MOJIEIU C
IIOMOIIIBI0O T€OMETPUYECKUX IIOHATUM M BEIWYWH, pEIIATh CBA3AHHBICE C HUMHU
IIPAKTUYECKHUE 3aa4d; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U HMHTEPHPETUPOBATH
ITOJIyYEHHBINA pe3yJIbTAT, PEIIAaTh IPUKIIAIHBIE 3a/1a4l CPEACTBAMU MAaTEMaTHYECKOTO
aHajau3a, B TOM YKCJIE COLUATbHO-D)KOHOMHYECKOTO U (PU3NYECKOTO XapaKTePa;

[119 ymenue BpIOMpaTh MOAXOASIIMA METO JUIsl pEILICHU 3a7a4l; TOHUMaHHe
3HAYUMOCTH MATE€MaTUKU B U3YYEHUHU MPUPOJHBIX M OOIIECTBEHHBIX IMPOILIECCOB U
ABJICHUN; YMEHHUE DPACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTHKU B HMCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUMCKONM U MUPOBOU
MAaTEMATUYECKON HAYKH.



1.2. ®opma npoMe:KYTOUYHOI aTTeCTAIUH
e  Dk3ameH (2 cemectp).

@DoH/  OLEHOYHBIX CPEICTB  COJIEPKUT  KOHTPOJIbHO-OLIEHOYHBIE  CPEJNICTBA,
HEOOXOUMBIX ISl TPOBEACHUS IK3aMEHA.

1.3. Cucrema oneHMBaHUS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUIl

OueHnBaHUE pE3yJbTATOB BBIIOJIHEHUS 3aJaHUM MPOMEXKYTOYHOM aTTecTaluuu
00y4aroIKXCsl OCYLIECTBIISIETCSI HA OCHOBE CIEAYIOIINUX NPUHLUIIOB!

JIOCTOBEPHOCTH OLIEHKH — OIICHUBAECTCS YPOBEHb CGHOPMUPOBAHHOCTH 3HAHUM,
YMEHUM, TPAKTUUYECKOTO OINbITa, OOmMX U NpOPECCHOHATBHBIX  KOMIICTCHITUH,
MPOJIEMOHCTPUPOBAHHBIX O0YYAIOIIUMUCS B XOJI€ BBITIOJIHEHUS 3a]JaHNUS,

aZIcKBaTHOCTH OIICHKM — OLICHKA BBINOJHEHMS 3aJaHui JOJDKHA MPOBOAUTHCA B
OTHOIIIEHUU TEX KOMIIETEHIIUM, KOTOpbIe HEOOXOAUMBI ISl 3(P(HEKTUBHOTO BBITIOTHEHUS
3a/1aHUS;

HAJICKHOCTH OLIEHKH — CHCTEMa OIICHMBAHUS BBIIIOJIHEHUS 3aJaHui JOJDKHA
0o0naaTh BBICOKOM CTEMEHBbIO YCTOMYMBOCTU TIPU HEOJHOKPATHBIX OIICHKAX YPOBHSA
chOpMUPOBAaHHOCTH  3HAHWUHM,  yMEHUH,  MOPAKTUYECKOTO  OMbITa,  OOMHUX U
npodeccuoHaNbHBIX KOMIIETEHIIMI 00yYaronuxcs;

KOMIUIEKCHOCTH OLIEHKH — CHCTEMAa OLICHUBAHUS BBINOJHEHUSA 33JaHUM JOJDKHA
MO3BOJISITh MHTErPATUBHO OIEHWBAaThH oOO0HMe W NPOdEeCcCHOHAIBHBIE KOMIIETCHIIUU
o0ydJaronmxcs;

00BEKTUBHOCTHU OIICHKH — OLIEHKA BBHITIOJHEHUSI KOHKYPCHBIX 3aJaHUN JOJIKHA OBITh
HE3aBUCHUMOW OT OCOOEHHOCTEH mNpodeCCUOHATLHON OpUEHTAMN WM TPEANOYTeHUN
MIPENOAaBaTENEH, OCYIIECTBIAIOMMNX KOHTPOJIb WIHA aTTECTALMIO.

[Ipy BEINONHEHNH TIPOLIEAYP OLICHKH 3aJaHUK UCIIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE
METO/IBI:

METO/ pacueTra MepBUYHBIX 0aJJIOB;

METO/I pacueTa CBOJIHbIX 0aJlIOB;

Pe3ynbTaThl  BBINOJHEHUS  33JaHUl  OIIEHUBAIOTCS B COOTBETCTBUU  C
pa3paboTaHHBIMU KPUTEPUSIMH OLICHKH.

Hcnonb3yercs natu OanbHAs MIKaa JJis OICHUBAHUS PE3yJIbTaTOB O0yUCHUS:

[lepeBon msATH OaNbHOW MIKANBl y4eTa PE3yJIbTATOB B MATH OaJbHYIO OLICHOUYHYIO

IIKaTy:
Ouenka KonuvecTBo 0a/1510B, HAOpaHHBIX 32
BBINOJTHEHHE TEOPETHYECKOTO H
NPAKTHYECKOro 3aaHus, CpeIHH 6a1 o
UTOraM aTTeCTANMHU
O1ieHKA 5 «OTIIUYHOY 4,6-5
Ornenka 4 «XopoIuio 3,6-4,5
OueHka 3 «yAO0BJIETBOPUTEIBLHOY 3-3,5
OueHka 2 «HEeYyJOBIECTBOPUTEIHHO <29




1.4. MaTepuajJbHO-TEXHUYECKOE o0ecneuyeHue JJIsl POBeIeHUsT MPOMeKYTOYHOM
aTTecTaluu
BrinoHenne 3amaHuii  MPOMEXYTOYHOM aTTeCTalldd MPOBOJUTCS B Y4eOHOM
KaOMHETe MaTeMaTHKH.

1.5 YyeoHo-MeTOAUYecKOe U MH(POPMALIMOHHOE OOecreyeHue AJIsi MPoBeAeHus
NMPOMEKYTOYHOM aTTecTalnu

OcHoBHbIE YueOHbIE U3TaHUSA
1. bammmakoB, M. WM. Marematuka: yueOnuk /M.M. bammakoB.- 2-¢ u3a., crep.- M.:
KHOPYVYC, 2022.- 394c¢.- (CI1IO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, II.M. Marematuka: yueOnuk mus CIIO /H.B.
boromomnos, II.M. Camoitnenko.- M.: IOpaiit, 2022.- 401c.- (Ilpodeccronanbroe
oOpa3zoBanue) https://urait.ru
3. boromornos, H.B. [Ipaktinueckue 3aganns mo matematuke. B 2-x 4. Y.1: yue6. mocobue
mis CITO /H.B. Boromonos.- 11-e u3n., nepepad. u mom.- M.: Opaiit, 2022.- 326¢.-
(ITpodeccunonanbHoe oOpa3oBaHue). https://urait.ru
4. boromonos, H.B. Ilpaktuueckue 3amanus 1mo matemMatuke. B 2-x 4. U.2: y4e6. mocobue
mis CITO /H.B. Boromonos.- 11-e u3n., nepepad. u mom.- M.: Opaiit, 2022.- 251c.-
(ITpodeccunonanbHoe oOpa3oBanue). https://urait.ru
5. T'yceB, B. A. TI'eomerpusi: ydebHOoe mocoOue sl cpenHero mnpodecCUOHATBLHOTO
obpazosanus / B. A. I'yces, 1. b. Koxyxos, A. A. [IpokodseB. — 2-e 3., ucop. u A0M. —
Mocksa: M3znarenbctBo [Opaiit, 2021. — 280 ¢. — (IIpodeccronanpHoe 0Opa3oBaHwUe)
https://urait.ru
JlonoHUTEIbHbIE YUeOHbIe U3TaHUS
6. boromonos, H. B. Anrebpa u Havana aHanm3a: ydeOHOe MmocoOue il CPEIHEro
npodeccronanbHoro oopasosanus / H. B. boromonoB. — Mocksa: M3natensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09525-8.
I'pud YMO CIIOhttps://urait.ru
7. boromonos, H. B. Marematuka. 3agaun ¢ pemeHusiMu B 2 4. Yacts 1 : yuyeOHOe
nocobue amsi cpenHero npodeccruonanbHoro oopasosanus / H. B. boromonos. — 2-e u3n.,
ucnp. u gorn. — Mocksa : M3garensctBo FOpaiit, 2020. — 439 c. — (IIpodeccuonanpHoe
obpasosanue). — ISBN 978-5-534-09108-3. I'pudp YMO CIIO https://urait.ru
8. boromomnos, H. B. Martematuka. 3agaun c¢ pemenussMmu B 2 4. Yacth 2 : ydeOHOE
nocobue ansi cpenHero npodeccruonanbHoro oopazosanus / H. B. boromonos. — 2-e u3g.,
uctp. u gomn. — Mocksa : UznarensctBo IOpaiit, 2020. — 320 c. — (IIpodeccuonanpHoe
obpasosanue). — ISBN 978-5-534-09135-9. I'pup YMO CIIO https://urait.ru
9. Marematuka: anrebpa W Hayala MaTEMaTHYECKOTO aHallu3a, TeOMETpUs IS
npodeccuii W CHenMaIbHOCTEH colranbHO-d3KOHOMHuYeckoro mnpodwmnst/ I'yces B.A.
I'puropre C.I'. , UBonruna C.B. - 2-e u3g. crep.—  M.: Axagemus, 2018.-
416 c. https://academia-library.ru
HNHuTepHeT-pecypcsl
10.. www.fcior.edu.ru (PenepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
(PIIHOP)).
11. www.school-collection.edu.ru (Equnas xomreknus mudpoBeIx 00pa3oBaTEIBHBIX
pecypcoB)
12. www. Ucheba. com (O06pa3oBaTenbHbIi opTai «Yueba»: « Ypoku» (www. uroki. ru)
MeTtoauueckne ykazaHus AJisl 00y4aIOUIUXCS MO0 OCBOEHHIO N CHUTLINHBI
13. MeToaudeckue yka3zaHus 715l 00YYarOIIUXCsl IO BHITTOJHEHHUIO MPAKTUIECKUX padoT.



https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

2. KOHTpPOJIbHO-01IeHOYHbIE CPeICTBA
O0beKTbl OLICHMBAHUA:

[I1 ymeHuwe omnepupoBaTh MOHATHSAMU: OIPEIEICHUE, aKCHOMa, TEOpeMa,
CJIEJICTBUE, CBOMCTBO, NMPHU3HAK, JI0KA3aTeIbCTBO, PAaBHOCHIbHBIE (HOPMYIHPOBKHU;
yMeHHue (HOopMyIHpoBaTh 0OpaTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHUE, MPUBOAUTD
MpUMEpPbl U KOHTPIPUMEPHI, HCIOJIB30BATh METOJI MAaTeMAaTHYECKOM WHIYKIIUH,
MIPOBOJIUTh  JIOKA3aTEJIbHBIE pACCY)KICHUS NPH PEIIEHUWU 3aJa4d, OLEHUBATH
JIOTUYECKYIO NMPAaBUIBHOCTh PACCYKICHUII;

[12 ymeHue onepupoBaTh NOHITUSMH: MHOKECTBO, MOJIMHOKECTBO, ONEpallin
HaJl MHO’KECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar s
ONMCAHUs PEAbHBIX MPOIECCOB U ABJICHUN U MPU PEUICHUU 3a7ad, B TOM YHUCIE U3
JIPYTUX Y4€OHBIX IPEAMETOB;

[13 ymeHue omnepupoBaTh MOHATUSAMH: Ipad, CBI3HBIN rpad, AepeBO, LUKI,
rpad Ha MIOCKOCTH; YMEHHUE 3aJ1aBaTh U OMUCHIBAThH Tpadbl pa3IMUHBIMU CIIOCOOAMU;
UCIIOJIb30BaTh Tpadbl MpU pEIICHUH 3a/1aY;

[14 ymenue cBOOOJIHO ONEPUPOBATH MOHATUSMHU: COUYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHWM, YHUCIO MEepecTaHOBOK; OuHOM HBIOTOHA; yMeHHE NPUMEHSTH
KOMOUMHATOPHBIE (haKThI U PACCYKIACHUS JIJISl PEIlICHUs 3a/1a4;

[I5 ymenue omepupoBaTh NOHATHSAMH: HATypaJIbHOE YHCIIO, LENOE YHUCIIO,
OCTAaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, UPPAIMOHAIIBHOE YHCIIO0, MHOXECTBA
HaTypaJlbHbIX, LEJbIX, pPAlHOHAJIbHBIX, JCHCTBUTEIBHBIX  YHCENI, YMEHHE
UCIOJIb30BaTh; MIPU3HAKH JICIUMOCTH, HAUMEHBIITUN 00U JEUTENh U HaUMEHbIIIEe
oOiee KpaTHoe, auropuT™M EBKIMga TpW  pelieHUuH 3a7ad; 3HAKOMCTBO C
Pa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS;

[16 ymenue CBOOOJHO OINEPUPOBATH TMOHATUSIMH: CTENEHb C LEJIBIM
MoKa3aTeleM, KOpEHb HAaTypaJlbHOM CTEMEHH, CTENeHb C paluOHAIbHBIM
MOKa3aTeleM, CTeNeHb C JIEUCTBUTENIbHBIM (BELIECTBEHHBIM) IOKa3aTeseM,
norapu(M Yucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[I7 ymenue onepupoBaTb MNOHATHUSAMHU: TOXAECTBO, TOXAECCTBEHHOE
npeoOpazoBaHue, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa YPaBHEHUII M HEPAaBEHCTB,
PaBHOCHIIBHOCTh ~ YpPaBHEHWH, HEPABEHCTB U  CUCTEM,  palMOHAJbHEIE,
HMppalMoOHaIbHEIE, MOKa3aTeJbHBIE, CTEIICHHbIE, Jorapudmuyeckue,
TPUTOHOMETPUUYECKHE YpaBHEHHUs, HEPABEHCTBA U CHUCTEMbI, YMEHHE pellaTh
ypaBHEHUS, HEPABEHCTBA U CHCTEMbl C IMOMOINBIO PA3IUYHBIX MPHUEMOB; pEIIATh
ypaBHEHUS, HEPABEHCTBA M CHCTEMbl C MapaMeTpoM; NPUMEHSITh YpaBHEHUS,
HEPABEHCTBA, WX CHUCTEMbl MJIA pPEHICHUS MaTeMaTHYeCKUMX 3ajady M 3aJad u3
pPa3IUYHBIX 00JACTE HAYKU U pealTbHOM JKU3HU;

[18 ymenue cBOOOTHO OMEpPUPOBATH MOHATUSIMU: Tpaduk HyHKIHH, 0OpaTHAS
byHKIMS, KOMMO3UIMsS (YyHKIWA, JUHEHHas (YyHKIUSA, KBajapaTU4Has (QyHKIIUL,
cTeneHHass (QYHKIUS C LEIbIM IOKa3aTejleM, TPUTOHOMETpUYeCKHe (YHKIINH,
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oOpaTHblE TPUTOHOMETpUUYECKHE (YHKIMH, IOKa3aTeiabHas M JorapupmMuyeckas
byHKIIMU; yMeHue CTpouTh Trpadukyd (YHKIUNA, BBIIOJHATH MpeoOpa3oBaHuUs
rpadukoB (yHKUMH; yMEHHME HCIHOJB30BaTh Tpaduku (QyHKUMHA A1 U3y4EHHUs
MIPOLIECCOB M 3aBUCHUMOCTEH NPU PEIICHUH 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB U
U3 peaJbHOW >KMU3HH, BBIpaXKaTh (POpMyramMH 3aBHCHUMOCTH MEXAY BEINYHMHAMU;
yMEeHHE CBOOOJHO ONMEPUPOBATh MOHATHUAMHU: YETHOCTh (YHKIUH, TNEPUOAUYHOCTD
(YHKIIMM, OrpaHUYCHHOCTh (YHKUMUH, MOHOTOHHOCTh (YHKIUH, JKCTPEMYM
(GyHKIMM, HanOOJIbLIIEE U HAUMEHBIIIEE 3HAUECHUS (PYHKIIMM Ha IPOMEXKYTKE; YMEHHUE
IPOBOJUTH HCCIIEOBaHUE (YHKIUH; YMEHHUE HCIIOJIb30BATh CBOMCTBA U TpauKu
(YHKIMI [UId  pellleHus YpaBHEHHMM, HEpaBeHCTB U 3aJady C [apaMeTpamy;
M300pakaTb HA KOOPAMHATHOW IUIOCKOCTM MHOYKECTBA PEIICHWA YpaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

[19 ymeHue CcBOOOJHO ONEPUPOBATH MOHATUSIMH: IMOCJIEI0BATEIBLHOCTD,
apupMeTnyeckas  OpOrpeccHsi, T'eOMETpUYEecKas  Mporpeccus, OECKOHEYHO
yObIBarol1asi reoMeTpUYecKasi IpOrpeccusi; yMEHHE 3a/1aBaTh I10CJIEI0BATEILHOCTH, B
TOM YHCJIE C TIOMOIIIBIO PEKYPPEHTHBIX POPMYIT;

IT10 ymeHnue onepupoBaTh NOHATUSIMU: HETIPEPHIBHOCTh (PYHKIIMH, ACUMITTOTHI
rpaduka (yHKUUU, NIepBas U BTOpas MPOU3BOJAHASA (YHKIIMH, T€OMETPUUYECKUN U
(u3MUecKuil CMBICT TPOU3BOAHOW, IEPBOOOpa3Hasi, OMNpPEIEICHHBIM WHTErpa;
YMEHUE HaXOAUTh aCUMIITOTHI Tpaduka (PyHKIIMU; YMEHUE BBIUYUCIATH POU3BOIHBIC
CYMMBI, MPOU3BEACHHS, YACTHOTO M KOMIIO3UIMK (DYHKIHM, HAXOJUTh ypaBHEHUE
KacaTenbHOM K Tpaduky (yHKUMH; YMEHHE HCHOJIb30BaTh IPOU3BOAHYIO ISt
UCCIIeIOBaHMs (DYHKLMMH, A1 HAXO0XKJIEHUS! HAWIy4dIlIero peueHus B MPUKIIaJHbIX, B
TOM YHCJIE€ COLUAIBbHO-DKOHOMUYECKMX U (PU3MUECKHUX 3ajadax, I ONpeeseHUs
CKOPOCTH M YCKOpPEHHS; HaXOIUTh IUIOMIaAd U 00beMbl (GUIYp C HOMOUIBIO
MHTErpaja; MPUBOAWTH MPUMEPbl MATEMaTHYECKOrO MOJEIUPOBAHUS C MOMOUIBIO
nuddepeHranbHbIX YpaBHEHUIH;

[111 ymeHune onmepupoBaTh HOHATHUSMH: KOMIUIEKCHOE YMCIO, CONPSKEHHBIE
KOMIUIEKCHBIE 4YMCIIa, MOAYJb M apryMEHT KOMIUIEKCHOIO 4Hcia, ¢opMa 3arucu
KOMIUIEKCHBIX 4HCell (FeOMETpUYecKasi, TPUTOHOMETpUYecKas M ainreOpanyeckas);
YMETh NPOU3BOAUTH apudmMeTnyeckue AeHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOANUTH PUMEPHI UCTIOIb30BaHNS KOMIUIEKCHBIX YHCEIT;

[112 ymenue cBOOOJHO OMEPUPOBATH MOHATUSIMU: CpeAHEEe aprU(PMETUUYECKOE,
MeJaHa, HauOoJblIee U HauMEHbIlIee 3HAUCHUs, pa3Max, AUCIEpPCUs, CTaHIapTHOE
OTKJIOHEHHE JJI1  ONHUCAHMS  YHUCIOBBIX  JAaHHBIX; YMEHHUE  MCCIEIOBATh
CTATUCTUYECKUE JIaHHbIE, B TOM YHCJI€ C MPUMEHEHUEM TIpadUyecKuX METOJ0B U
AIIEKTPOHHBIX CPEJCTB; TpaUuecKu HCCIEe0BaTh COBMECTHbIE HAOIOJECHUS C
MOMOIIBIO THATPAMM PACCEUBAHUS U JINHEMHOU PETPECCUM;

[113 ymeHue HaxXOAWTb BEPOSTHOCTH COOBITHM C HCHOJIB30BAaHUEM
rpa@uuecKkux METO/OB; MPUMEHSATh JJIA pElIeHUs 3a1ad (QOopMyJbl CIOXKEHHUS U
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YMHOXEHHSI BEPOSITHOCTEH, (pOpMyiy MOJHOM BeposTHOCTH, (popmyny bepryim,
KOMOMHATOpHbIE (aKkThl U (OPMYJIbI; OLICHUBATh BEPOSTHOCTU PEAJIbHBIX COOBITHIL;
YMEHHME ONEpUPOBATh MOHATHAMM: ClydailHas BEJIMYMHA, pacCIpeleleHHe
BEPOSITHOCTEM, MATEMATHYECKOE OXKHUIAHHUE, TUCIIEPCUSI U CTAaHAAPTHOE OTKJIOHEHHE
CIIy4yallHOM BEJMYMHBI, (PYHKUWHA pACHpPENESeHUsT W IUIOTHOCTH PaBHOMEPHOIO,
MTOKa3aTeJIbHOIO U HOPMAJIBHOI'O PacCHpeNesieHuid; YMEHUE HCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX paclpeiesieHUid i1 pelieHHs 3a/1ay; 3HAKOMCTBO C MOHSTHUSAMU: 3aKOH
OO0JIBIIKX YKCEN, METO/IbI BBIOOPOUHBIX UCCIIEI0OBAaHUI; YMEHNE IPUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

IT114 ymeHue cBOOOHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKANA yroJl, IBYTPAHHBIM YTOJI, TPEXTPAHHBINA YTOJI,
IIepeceKaroIrecs, MapajIesIbHbIE U CKPEIIMBAIOIIMECS NPsAMBIE, NapauIeIbHOCTh U
MEePHEHANKYJISIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yroyl MEXAy MPSMBIMHU, YTOJI MEXKIY
NpSAMOM U TUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MpU
pElIeHNU 3aJa4 U3y4yeHHbIe (DaKThl U TEOpPEMbl IUIAHMMETPUH; YMEHUE OLICHUBATH
pa3Mepbl OOBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE OIEpPUpPOBATh MOHATHUSMU:
MHOTOI'PaHHHUK, CEYEHUE MHOTOTPAaHHUKA, NPABWIbHBIA MHOTOTPAaHHUK, IIPU3MA,
nupaMuja, (urypa U TOBEPXHOCTh BpalCHMs, LWIMHIAP, KOHYC, wIap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHyca M UWIMHAPA, MapajuieIbHble OCH WM
OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTh, Kacarolascs cdeppl, HWIMHIPA, KOHYCA;
YMEHHUE CTPOUTH CEYEHHWE MHOTOIPAHHHKA, U300pakKaTh MHOTOIPAHHUKH, (DUTYPHI U
NOBEPXHOCTH BPAILEHHS, UX CEUEHHSA, B TOM YHUCJIE C IOMOIUBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NPHUMEHATH CBONCTBA N€OMETPUYECKUX (UTYp, CaAMOCTOATEIBHO
(opMyIMpOBaTh ONPEENIECHUS U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX
U MpU3HAaKaX T€OMETpUUYECKUX (PUryp, 000CHOBBIBaTh WM ONPOBEPraTh UX; YMEHHUE
MPOBOJUTH KJacCU(PUKAIMIO (QUIYyp MO pa3IuyHbIM NpPHU3HAKAM, BBINOJHATH
HE00XOAMMBIE JTOTIOJTHUTENbHBIE TOCTPOEHUS;

[115 ymeHue cBOOOIHO ONEPUPOBATH MOHATUSIMHU: IJIOMIAAL (PUTYpPBI, 00bEM
(Gurypsl, BeIMUMHA YIJla, PaCCTOSHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OpSIMBIMH, PACCTOSIHME MEXIy IUIOCKOCTAMM, IUIOWAAb CQepbl, IUIOMAIb
MOBEPXHOCTH  NUPAMUIBI, TPHU3MBL, KOHyca, LWIMHApa, 00beM  KyoOa,
MPSAMOYTOJIBHOTO NapaJijIesIeNuIe1a, TUPaMH/Ibl, TPU3MbI, HIHJIMHAPA, KOHYyCa, 11apa;
yMEHUE HaXOJUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX PUTYD;

[116 ymeHue cBOOOJHO ONMEPUPOBATH MOHATUAMMU: JIBHXKEHHE, MapajlieIbHbIN
NEePEeHOC, CUMMETPHUSI Ha MIIOCKOCTU M B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue
0100151, ToJI00HBIE (PUTYPBI; YMEHUE PACIIO3HABATH PaBHbIE U MOJ00HbBIE (PUTYPHI, B
TOM 4HCJIE B MPUPOJE, HCKYCCTBE, AaApPXUTEKType; YMEHHE HCIIOJIb30BATh
r€OMETPUYECKHE OTHOIIEHHUS, HaXOJIUTh F€OMETPUUYECKHUE BEJIWYUHBI (UIMHA, yTOJ,
wiouiaab, 00bEeM) NpHU pEHIeHUH 3a4ad U3 JPYruX Y4eOHBIX MpeIMETOB U U3
pEaNbHOM )KU3HU,
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[117 ymenue cBOOOAHO ONMEPUPOBATH MOHATHUSIMH: MPSIMOYTOJIbHAS CHCTEMa
KOOPAHUHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BEJICHUE BEKTOpA Ha YHCIO, Pa3JIoKEHHE BEKTOpa 10 0a3ucy, CKalIsIpHOE
IPOU3BEACHNE, BEKTOPHOE MPOU3BEICHUE, YIOJd MEXIAY BEKTOpAMU; YMEHHUE
WCMOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIM METOJ Uil PEIICHUS T€OMETPUYECKHUX
3a/1a4 W 3a7a4 JPYTUX Y4EeOHBIX MPEJAMETOB; ONEPUPOBATH MOHATUSIMU: MaTpuUla 2x2
1 3x3, ONpeneNauTENb MATPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACTUTEIS;

I118 ymeHue MOAEIMpOBaTH pEAbHBIE CHUTyalldd Ha S3bIKE MAaTEMAaTHKU;
COCTaBJIATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U HUX CHUCTEMBI IO YCIOBUIO
3a/1a4M, UCCJIEA0BaTh MMOCTPOSHHBIE MOJICIH C MCIIOJIB30BAaHUEM ammapara ajareOphl,
WHTEPIPETUPOBATH MOJYYECHHBIM PE3YyJIbTAT; CTPOUTH MATEMATHYECKUE MOJCIHU C
MOMOIIBIO TEOMETPUYECKUX TMOHATHUM W BEJIWYUH, PEIIATh CBSI3aHHBIE C HHUMU
MPAKTUYECKUE 3a7a4d; COCTABJIITH BEPOSATHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
MOJYYEHHBIA PE3yJIbTaT; pellaTh MPUKIIAIHBIC 3a/1a4l CPEACTBAMU MAaTEMATUYECKOTO
aHajr3a, B TOM YHCJIe COIUAIbBHOPKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

[119 ymenue BbIOMpATh OAXOIANIAN METOJ JIJIs PEIICHUS 3a/1aud; TOHUMAaHHE
3HAYMMOCTH MAaTeMaTUKH B WM3YUYCHHH TPHUPOJIHBIX M OOIIECTBEHHBIX MPOIECCOB M
SIBJICHUW; YMEHHE PACIIO3HABaTh MPOSIBIICHUE 3aKOHOB MATEMATHKHA B HMCKYCCTBE,
YMEHHE NPUBOJUTH NMPUMEPHI MATEMATUYECKUX OTKPBITUM POCCHUMCKOM M MHUPOBOM
MaTeMaTUYECKONW HAYKH.

MeToa mnpoBeeHMsl ATTECTALMU: BBIMOJHEHUE JK3aMEHAIIMOHHOTO KOMIIJIEKCHOTO
3a/1aHusl.

3ananmue:

1.OTBETUTH HAa BOIPOCHI.

2. Pemuts 3a1aumn.

®dopma aTTeCTAUMHU: BHITIOJTHEHUE KOMIUIEKCHOTO 3a/IaHHUS.

3ananue:

1.TeopeTndeckoe: OTBETUTH Ha JIBa BOIIPOCA, TIPH BBHITTOJIHEHUH 33JIaHUs 00YyYarOIIHACS
MOJKET B MMCbMEHHOH (hOpMe COCTaBUTh IJIaH OTBETA HA BOIIPOC;

2. [TpakTHdeckoe: BBHITOJIHCHHUE JIBYX MPAKTUUCCKUX 3aaHHMH.

Yc/i0BUSA BBINOJIHEHHS 32/ IaHUS:

1) 3aiaHue BBITIOJIHACTCS B KaOuHeTe «MaTteMaTuka;

2) 00y4JaroIuecs: OTBEYAIOT Ha JiBa TCOPETUUCCKUX BOIIPOCA,

3) mpakTUYeCcKOoe 3aJ]aHKIEe BHITIOIHICTCS MUCHbMEHHO Ha OYMa)XHOM HOCHUTEIIE.

4) BpeMsi, OTBOJMMOE Ha BBITIOJHEHHE 3aaHus - 270 MUHYT, B TOM YHCJIE:

5) nuceMeHHBIN 0TBET Ha Bonpockl— 240 muH: (15 MUH Ha TOATOTOBKY, 225 MUH Ha
cobecenoBaHME)

6) perrenue 3aaa4uu - 30 MUH.

7) MakCHUMaJIbHBIN 0aJIT 32 3a/1aHKe -5 0aJIJIOB, B TOM YHCIIC:

OTBET Ha BOMPOCHI - 2 Oana,;

BBINIOJIHEHHUE TMCHMEHHOI0 3aJaHus - 3 Oajuia.
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21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.
33.

34.
35.

36.

| cemecTp

Ilepeyenb TeopeTHYECKHX BONPOCOB
Ienble n panOHAIBHBIE YHCTIA.
JlercTBUTENbHBIC YUCIIA.
[TpnbOnuKeHHbIe BEBIYUCICHUS.
KomMriekcHele uncna.
Kopuu u crenenu.
KopHu HaTypabHOM CTENEHU U3 YUCIIa U KX CBOWCTBA.
CreneHu ¢ panMoOHaJIbHBIMU NTOKA3aTEISAMH, X CBOMCTBA.
CreneHu ¢ 1eWCTBUTEIBHBIMU ITOKA3ATENISIMH, UX CBOMCTBA.
Jlorapudm uncna. OCHOBHOE JTOrapupMUIECKOE TOXKIECTBO.
Jlorapudmsl. CBoicTBa J0rapuMoB.
Jlorapudm. [lecaTuuHble U HATYpaJIbHbIE JIOTapU(MBI.
Jlorapudm. Onpenenenue. [IpaBuna aeicTBuii ¢ morapupmamu.
Jlorapudm. OcHoBHbIe OHATHSA. [Iepexoa K HOBOMY OCHOBaHHUIO.
[IpeobpazoBanue anreOpanyecKux BhIpaKECHUH.
[IpeobpazoBaHue palMOHAIBHBIX U UPPALUOHATIBHBIX BBIPAXKEHUI.
[IpeoOpazoBaHue CTENIEHHBIX U MTOKA3aTEIbHBIX BHIPAKEHUN.
[IpeobpazoBaHue MOKa3aTENbHBIX U JOTapU(PMUUECKUX BbIPAXKEHUH.
Panuannas mepa yria. BpamarenbHoe BUKEHHE.
CuHycC, KOCHHYC, TAHT€HC ¥ KOTaHI'€HC YUCIIA.
3HAaKW, YHUCIIOBBIE 3HAYE€HHWSd M CBOWCTBA YETHOCTH, HEYETHOCTH
TPUTOHOMETPUUECKUX (PYHKITHIA.
Tpuronomerpuueckue QyHKIUU YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA.
@opMyibl MPUBEICHMUS.
DopMyJIbl CIIOKEHHUS.
CuHyC ¥ KOCHHYC ABOWHOTrO yria. @opMyiisl HOJOBUHHOIO YIJIA.
[IpeoGpazoBaHre CyMMbI TPUTOHOMETPUUECKUX (DYHKLUN B TPOU3BEACHHE.
[TpeobpazoBaHue MPOU3BEIEHUS TPUTOHOMETPUUYECKUX (DYHKIUI B CyMMY.
[IpeoOpazoBaHusi MPOCTEHIIUX TPUTOHOMETPUUECKHUX BHIPAKEHUH.
BripakeHne TpUuroHoMeTpuueckux (GyHKUUN Yepe3 TaHT'€HC MOJOBUHHOTO
apryMmeHra.
ApKCHHYC, apKKOCUHYC, ApKTaHT'€HC YHCIIA.
[IpocTeitme TpUroHOMETPUUECKUE YPABHEHNUS.
IIpocTeiime TpUroHOMETPUIECKHUE HEPABEHCTBA.
Oyukiuu. OcHOBHble moHATHA. OO0nacTh ompeneiaeHus: U MHOMXKECTBO
3HA4YCHUM.
Oynkuuu. ['paduk Gyakumu.
Oyukiun. [loctpoenue rpadukoB QyHKIUH, 3aJaHHBIX Pa3IUYHBIMU
crioco0amu.
Oyukiun. CBoiicTBa PyHKIUU.
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37.

38.

39.

40.
41.

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

50.

51.

52,

53.

54,
55.

56.

o7,

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

65.

@yHkuuu. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAaHUYEHHOCTH,
NEPUOJUYHOCTb.

Oynkuuu. IlpomexyTkn Bo3pacTaHus U yObIBaHMs, HauOoJsipliee U
HalMEHblIIee 3HaYeHMsI, TOUKU IKCTpeMyMma. I'padudeckas nHTeprperanus.
Cnoxnas ¢QyHkuug (kommnosuuus). Apudmernyeckue omnepanuu Haj
GYHKIUSAMU.

Oyukiuu. [ToHsATHE O HENPEPHIBHOCTH (PYHKIIHH.

Ob6parnabie  ¢yukiuu. OOnacTe ompeneleHuss U 00JIaCTh 3HAYCHUI
oOpaTHO# GyHKIHH.

Oo6patnbie Ppynkuuu. Cpoiicta. ['padux oOpaTHON QyHKINH.
Jlorapudmuaeckas QyHKIIHS, €€ CBOWCTBA U TpaduK.

Jlorapudmudeckne ypaBHEHHUs] 1 HEPABEHCTBA.

[loka3zarenbHas (QyHKLHS, €€ CBOICTBA U rpaduK.

[Toxa3zaTenbHble ypaBHEHHUS U HEPABEHCTBA.

CrenenHas (GyHKLHS, €€ CBOICTBA U rpaduK.

VYpaBHEHUS 1 HEPABEHCTBA CTENIEHHON (PYHKIUU.

OO6nacte ompeneneHus W MHOXKECTBO 3HA4CHUH QYHKIUH y= SinX,eé
CBOIICTBA U rpaduK.

Ob6nacTb omnpeneneHUs] U MHOXECTBO 3HAUYE€HUH (PYHKLIMU Y= COSX, eé
CBOMCTBA U rpaduk.

OO6unacte ompezneneHuss ¥ MHOXXECTBO 3HaueHH (yHkuuu y= tgX, eé
CBOMCTBA U rpaduk.

OO6nacte omnpeneneHuss U MHOXKECTBO 3HaueHUW (yHKUUU y= CtgX, eé
CBOICTBA U rpaduK.

[IpeoGpazoBanust rpadukoB GyHKIUH. CHUMMETpUS OTHOCHTEIBHO OCeH
KOOpJIMHAT.

[IpeoGpazoBanus rpadukos Gpynkuuii. [lapannensHbiii nepeHoc.
[IpeoGpazoBanus rpadukoB GyHkiuid. CUMMETpUsT OTHOCUTEIHHO Hadama
KOOpJIMHAT.

[IpeoGpazoBanus rpadukoB QyHkIuil. CHMMETpHUST OTHOCUTEIILHO MPSIMON
y=X.

[IpeobpazoBanus rpadukoB ¢pyHkumii. PacTsokeHne u cxxarve BIOJIb OCel
KOOpJIMHAT.

YpaBHeHUs. PaBHOCWIIBHOCTH YpaBHEHUH,

VYpaBHeHusi. OCHOBHBIE PUEMBI UX PEILICHUSI.

CucremMbl ypaBHEeHUH. PaBHOCHIIBHOCTh CUCTEM YpaBHEHUM.

Cucremsbl ypaBHeHUH. OCHOBHbBIE IPUEMBI UX PEIICHUS.

HepasenctBa. OCHOBHBIE IPHUEMBI UX PELICHMUS.

HepasencTBa. PaBHOCHIIBHOCTB HEPABEHCTB.

Hcnonb3oBanue cBOWCTB U rpa@uKoB (YHKLIUN MTPH pEeICHUH YpaBHEHUN U
HEPaBEHCTB.

Meton uHTEPBAJIOB.

14



66.

67.

I/I306pa)KeHI/Ie Ha KOOpI[I/IHaTHOI\/'I IINIOCKOCTH  MHOKCCTBA peHIeHI/Iﬁ
ypaBHCHI/Iﬁ C AByMs ICPEMCHHBIMHA U UX CUCTCM.
I/I3o6pa>KeHHe Ha KOOpHHHaTHOﬁ IINIOCKOCTH  MHOKCCTBA peHIeHI/Iﬁ
HCPABCHCTB C IBYM: IICPCMCHHBIMU U UX CUCTCM.

Ilepeyensb 3axau

Pa3BuTHe MOHATHS 0 YHCJIE

1. BeraucnuTs:
(1+i)°
2. Haiftu MOZlyTb ¥ apryMEHT KOMIUIEKCHOTO YHCIIa
z=-5i
3. Jlansl uncna:
=245
z,=1-1

o Z1- Z
Haitmure: <1 “2

4. JlaHbl yncna:
5= *JIIE_ 14'@3
24 = «.-"E +«f§i

9 = Z
Haiigure: ! <%

5. [lpencraBpTe KOMIUIEKCHOE YMCIO B TPUTOHOMETPUYECKON U

IoKa3aTenbHON dopmax: Z = —if3

6. I'panunia  aOCONIOTHOW  TOTPEIIHOCTH  MPUOIHMKEHHOTO

3HaueHus 386 uucina X paBHa 0,5. YkaxuTe rpaHulbl, B KOTOPBIX
3aKJIF0YEHO YHCIIO X.

7. Jlanbel ipuOIMKeHHBIC 3HaueHus ducia x=2/3: a=0,6; B=0,66;

¢=0,67. Kakoe u3 3Tux TpEéX NpUOIMKEHUN ABISETCS TyUlIUM?

8. Jlanwl uncna:
2y = \"E + ‘UEE
Z
Haiimure: %2
9. HaiiTu Mo1ysb ¥ apryMEHT KOMIUIEKCHOTO Yucia
z=-2
10. JlaHbl yucna:
=245
z,=1-1

Haiigure: atz
11. Brerunciauts:

1+i

1-1
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12. IIpencrasbre KOMILIEKCHOE YHUCII0 B
TPUTOHOMETPUYECKOM U NOKa3aTeNbHON (popMax:

=2

13. B pesynprare wW3MepeHHMH IOJIY4YWIM, 4YTO JUIMHA
KapaHpaama paBHa 18 cM, a miuHa komHathl paBHa 820 cMm. YUto
MO>KHO CKa3aTh O KaYeCTBE 3THX ABYX U3MEPEHUI?

14. HaiiTu OTHOCHTENIbHYI0 NMOTPEMIHOCTh yucha 6,8, eciu
o0e 1 psl ero BepHbI B CTPOTOM CMBICIIE.

15. BeluuciauTe  OTHOCHUTENBHYIO  IOTPEIIHOCTh — YHCIA
n~3,14, cunras 1=3,1416

16. Beimonauts aetictue (2+3i)(3-1).

17. Haiiti MO/TyJIb ¥ apryMEHT KOMILIEKCHOTO unciia z = —1 — i,

18. JlaHB! KOMILTEKCHBIe uncya 21= 15+ Za =7 =60 oy,

|

gacTHOE *?

19. JlaHpl uncna:

=245

z3=1-i Haiingure: 1~ %2

20. [IpencraBbre KOMIUJIEKCHOE YHUCIIO B

TPUTrOHOMETPUUECKOIl U TT0Ka3aTeNbHON hopmax: Z =~

KopHu, crennenu u sorapupmsi

1. Beruuciure |095|092|093|092512
3 115

2. BLIqI/ICJII/ITe—3
22

1 1
3. Buluncnure > log,7+log 32- > log,28

4. Berauciaure |og312 —% |0g332 + % |0936

4 3
5. Berunciaure %

154+2\/§
56+2J§ .33+2\/§

(9.._'5—2 _ 32ﬂ) L g52E
(?z-i _ 49-._'5—1) L VE

9t.214
=

6. Berauciure

7. Beruncaure

8. Brrunciure

9. Breruuciure



323
10. BHecHTe MHOXKHUTENb IOJ 3HAK KOPHS 2a’h"v/3ab

CCJII/IX>O’y>O'

NEY

\ 16
12. Berunciaute logg 12 + logg 3.

11. Beruncaure —2 -

13. Haiitu 3HaueHne BbIpakeHUs

-0,75 -1 _i_ i _E
817075 + ()5 — (D)

14. BuruncauTs ( log, 1024) 198

1
3
15. Pa3jioXuTh Ha MHOKUTEIU & — 3@
In128

16. Beramcnuts N4

1
x—12x? +36
1
17. CoxkpaTtuth 1po0b x? -6
5
3362

4

18. HaiiTu 3HauYeHUE BBIPAKEHUS V633
sf1 1

19. Brluucnutes | — |—
W 274 16

W@ |1

& &
20. Borumemuts: ° ° 27% 3

21. YHOpoCTUTH BBIpaXKEHHUE:

3/27-54-16

OCHOBBI TPUTOHOMETPHUH

. 57T
o 3ln— .
Haiitn 3Hak yncia 3 . OTBeT 00OCHYMTE.

N

Haiitu 3Hak uncna Ctg28() . OtBer obocHyiite.

5TT
o CoOs— o
Haiinure 3HaKk yncia 6 . OTBeT 00OCHYMTE.

Jlokaxkute, uto L& —SIN*a =tg*a - sin‘a

Beraucioute sin 75° +sinl5°

Vcnonb3yst GOpMyIIbI CII0KeH s BHIYUCIUTh S 72

No ok~ w

Jlokaxurte ToxIeCTBO Sin(a + £) —sin(a — f) = 2cosasin S
. (7 2 .

8. JIOKaXuTe TOXKIECTBO Sin (Z + aj = g (sina+cosa)

9. VYmnpocTture BhIpa)KeHUE

. T v V4 . T
sin| X+~ |-cos| x—= |—cos| x+= |-sin| x—=
( 4J [ 4) [ 4J ( 4j

10. Beluncaure sin2a,cos2a,tg2a, ecau sina=3/5, a € {:‘—T, rr)



11. Jloka3aTh TOXKIECTBO
sin(a + £) + sin{a — )

sin(a + £) — sin{a — )

= tgactgfi
12. IIpeobpa3oBaTh B CyMMy cosi—"ﬂT -COS%

13. Haiinu 3HaueHUsT OCTaJbHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH,
ecnu tgo=—5/12; n/2<o<n

w |

. -
14. BeruucauTe sin2a,cos 2a,tg2a, eciucosa ==, @ € (z;m)

15. Beraucnouts: Sin (o + B), ecnmu  sino =3/5; 11/2 <o <II, cosP
=-5/13; TI<P<3II/2

16. Beraucnuts: Sin (o — P), ecmu cosa = - 4/5; 1< a < 3I1/2, sinf
=-24/25; 3I1/2<p< 211

17. Haiigute sin(a +f), eciu sino, = E, cosf} = - E, aE [;—T;H] u
BE[H; EIE].

18. BreruucauTe sin 2a,cos 2a,tg2a, ecaH cosa = —gl (o= {::—T;rr}

19. BriuucauTe sin:—r, cosi—rj tg :—r, ecaM sing = —i;, = (rr;az—n)

48sin 16°c0s16° cos 32°

20. Bpruucnure C0S 26°
32sin 21°cos21°cos42°

21. Berumciaure sin 96°

22. Jlokaxute TOxIeCcTBO tg o =

1-cosZx
ginZa

COsTE 1 .
23. JIoKaXkuTe TOXKAECTBO po - S L 20,

Gt‘g:
24. W3BecTHO, uTO tg = = -2 . BRIMucaure sin a; cosa; tg a; ctga;

25. TIpencraBbTe B BUJIE IPOM3BEICHUS
) C0s 78°— cos 42°; G)sin; +sing; B)tgy; +otg .
sin{a+f M sina—f)
sinla+f—sinla—8)

26. JlokaXXuTe TOXKIECTBO: = tga - ctygf.

27. TlpeoOpa3oBaTh pa3HOCTh COS(2x+ y) — cos(4x —y) B
IIPOU3BE/ICHHUE.
28. Beruuciuts 2 arcsin(- ﬂ} + arcctg(-1)+ arccos(%).

29. Borumcnure 2arcctg (- %)+2 arcsin(-1)+ arcsinO.

30. Ympocrtute BeIpaxkeHue: a) cos({arcsinx), rue X [—1; 1];0)
sin(arctg x).
31. Hcnonb3ys rpaduueckyo WUTIOCTPALIMIO, ONIPEIETUTE 3HAK

Pa3sHOCTH:
a) arcsin% —aresin 1; 6) arccos % —arcos 1;
B) arctg 1-arctg 4; r) arctg 3-arctg 1,5.

32. Haiinute 3HaueHUE BBIPAKECHUSA:

18



a) arccos (cos’); 6) arcsin (sinZ);

B) arctg (tg 1); r) arcctg (ctgl);
/:[) Cos (arccns%); e) sin (a:r'r: sin %);
x) tg (arctg 1); 3) ctg (arcctg 1).

33. Hailinurte 3HaY€HUE BBIPAKCHUS:

R ) ."3 ."3 .": ) .": .
a)sin (arc sin— — arccos %) ;  0)cos (arccos\% + arcsin %) ;

B) cos (arctg 1 + arcctgl); r) tg (arr;sin“':E + arctg JS).
34. Bpraucnure:

a) arcsin -; 6) arccos(— ﬁ)
B) arctg (-1); r) arctg v'3;

) arcos O; e) arcsin 1;

K) arctg "3—3 3) arctg 0.

DyHKIMH, UX CBOMCTBA U Tpapuku

1. Tloctpouts rpadux GpyHKIUU

&

y=x3

2. Tloctpouts rpaduk GyHKIIUN
1
y=x ++1

3x

y= .
3. Hana ¢pyHKIus x+2  HaiiTu 3Ha4eHHs QYHKIMU B TOYKAX
-1, 2,10

TP N
4. Haiitu 06nacTh onpesenenus GQyHKIU » Inf x* —6x+10)

2 4x-5
Yy=———
5. MUccnenosars GYHKITHIO x—2 Ha YeTHOCTb U
HCUYCTHOCTD.

6. MHWccrnenoBaTh Ha YETHOCTh M HEYETHOCTH (PYHKIIUIO
| #]
f(x) = sinwcosx
(c+Z]

7. TlocrpouTh rpaduk dpyHKIMHE Y = COS « 3
1

8. Iloctpouts rpaduk QyHkIMH Yy = 2 ¢os x
9. Tloctpouts rpaduk GyHKIMH y = |COS X|
/

| "
o

b
‘
J

10. IMoctpowutk rpaduk GyHKIHH y = Sin S

19



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

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.
217.

28.

[Toctpouts rpaduk GyHKIHH y = Sin 2X
[Moctpouts rpaduk GyHKIHH y = 2SiN X
[Toctpouts rpaduk GyHKIHH y = Sin (-X)
[TocTpouts rpaduk GyHKIHHU y = tg X + 2
[TocTpouTts rpaduk GpyHKIMM y = tg 2X
[Toctpouts rpaduk GyHKIHH y = tg (-X).

(7
y=sin (Z - xj
[ToctpouTts rpaduk GyHKIUU U HallTU ee IPOMEXYTKH
yOBIBaHUSI.
C nomo1pto rpaduka GyHKUIUN BBIICHUTh, CKOJIBKO KOpPHEH HMEET

sin[%—x)ﬁx/;

ypaBHEHUE .
y =tg4dx
I[OKaSaTb, qTO q)YHKI_[I/IH Hepnozmqecmﬂ C HAMUMCHBIIIUM
T
T==—
[IOJIOKUTENBHBIM  [IEPUOIOM 4 yu Hailmure ee 00JiacTh

OTIpeIeTICHHSI.
BeisicHuTh, sBusercs mu GyHkius Y=3Sin?x+Cos2X ueTHOH wiu
HEYETHOM, U HAMTU MHOKECTBO €€ 3HAYCHH.

y=2c0{%—%)+1

[Toctpouts rpaduk ¢GyHKIUU Yy =C0S2X i yaiitu ee IIPOMEXKYTKH

[Toctpouts rpapuk GyHKIMH

BO3pacTaHUs

C nomompto Tpaduka GyHKIUU BBISICHUTh, CKOJIBKO KOpPHEW HMEeT
3

—y 2
ypaBHeHne C0S2X =X ?

2
y =ctg =X
JlokazaTh, 4T0 (QyHKIIHS 3 MEPUOANYECKAS] C HAMMEHBIIINM
3z
T="
MOJIOKUTEIBHBIM  TIEPHUOJIOM 2 A Haiigure ee o00yacThb
OIpEJICIICHUS.
BreisicHuTsh, sABIETCS M QYyHKIHS Y= y =3sin X —2cosx YEeTHOU HWIIU

HEUYETHOM, M HAN'TU MHOXKECTBO €€ 3HAUCHUH.

1 . V4
y = —sm(2x - —j -1
[ToctpouTts rpaduk GyHKIIH 2 3

Haiinure 3nauenue pyHkmmm Yy = 2sin (X - %j +2, npuX= 2?7[

. : r pia
Haiinure 3nauenue pyHkmu Y = —Ssin (X - Zj npu X = .

20



ypaBHeHHﬂ U HEPABEHCTBaA

Pemmre ypaBueHne cos(X+%)=1

Pemmnre ypasuenne 3tg (3x+%) = e

Pemnre ypaBHenue 1—tg°x = 2tgx

Pemnre ypaBHenne cos(1-x)=3

Pemmure ypasuenne(log, x)? + 2log, x — 24 =0

Pemre ypaBHenue 5 —6-5*+5=0

Pemmre HepaBeHCTBO |0g . 5(2 -5x)<-2

© N o a M o Do

Pemmre ypaBaenue 2% +2* =24

1y
9. Pemmte ypaBHeHME Tpadudecku (E) =X+3

10. Pemmre ypasuenue 3"+ 3 =108
11. Pemmure ypasuenue 9**+3-9"1+7.9" =68
12. Pemmure ypasuenue 57" =5 +4

13. Pemure ypaBHeHHE 2sin* X—5c0sX+1=0
1 1‘2+: 1 _E.ﬁ-

14. Pennte HEPABCHCTBO (E) = (E)

15. Pemmre ypapnenne 1092 X = 10g,x + 2

16. PemmuTe HepaBeHcTBO 0,25%° < 2%°?
17. Pemurte ypaBHEHUE |Og jx + 3|09;X -4=0

l x-3
=)
4 2

19. Pemmmre ypaBHEeHHE |og ix + 4|0glx =5

)0,01"

21. Pemuthb ypaBHeHHE: V3x +9 =3

18. Pemmre HEpaBEHCTBO

5x-2
20. Pemmre nepasenctso ()1

2

4

23. Pemre ypaBuenue 27370 —3%% =2

1 X
22. PemmTe HEPABEHCTBO 23+7X((

g 3X-T o 7X-3
24. Penute ypaBHEHHE (?) - (i}

25. Pemnte HepaBeHcTBo 1084(3 — 4X) = —1

26. PemuTe HEpaBEHCTBO |0g16(0, 6-+2x) >-0,25

27. Pemmre ypaeHenue log;(x* — 3x — 5) = log, (7 — 2x)

28. Pemmite HEpaBEHCTBO |Og0 8(3—5x) >0



29.
30.
31.

32.

33.
34.
35.
36.

37.
38.

39.

40.
41.

42.
43.

44,

45.

46.
47.

© N Ok Wb

Pemmre HepaBEeHCTBO |Og . 25(X -1+ |Og . 25(X +1)) IOg P
PemmuTh HEpaBeHCTBO Sinx= f

1
Pemuts HEPABCHCTBO COSX = — -

Pemnte ypasHenune 1—1g°x = 2tgx

Pemnre ypaBHeHHe 2Sin® X = COS 2X

Pemnre ypaBHeHne COS4X-COS2X =C0OS5X-COS X
Pemmre ypaBHenue 3sin® X —7sin x-cos X +2c0s* X =0
Pemmre ypaBHenue 4sin’ x—2sinx-cosx =1

Pemmre ypaBHeHue 3SIM*X + 4C0S*X = 4
Pemmuth ypaBHEeHHE 5% = 25

Pemnre HepaBeHCTBO |Ogl(><+8) _ |Og1(X—3) ) |Ogl3x

-

Penmure ypasuenne (092X —4l0g;x +3 =0

Pemnre Hepasenctso log, (X* +2x) <1
Pemmnre Hepasenctso log, (x+5)<0

Pemmre HepaBencTso log, (—X2 —8X) <2
Pemure ypaBHeHue |og ix - |0g Xx=12

Pemure ypaBHeHue |Og zx —4] og X+ 3=0

PernTe HepaBeHCTBO ¥ (9"

Pemmte nepasenctso [082(4 —3x) = -3

Il cemecTp
IlepeyeHb TeopeTHYECKHX BONMPOCOB

CriocoObl 3a1aHHsI U CBOMCTBA YHCIIOBBIX MOCIE0BATEIbHOCTEH.
CyMMHpOBaHK€ MOCIEI0BATEIbHOCTEN.

[TonsiTHE O MIPOM3BOIHON (PYHKITUH, €€ TECOMETPUIESCKUIN CMBICT.
[TonsiTe 0 MpOM3BOIHON PYHKIMH, €€ (PU3NUECKUI CMBICIT.
VYpaBHeHHNE KacaTeIbHON U HOpMaNH K rpaduKy QyHKIUH.
[Ipou3BoAHBIE CYMMBI, pa3HOCTH, POU3BEICHNUS, YACTHOTO.
[Tpon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
[IpumeHeHne NPOM3BOAHOM K HWCCIEIOBAHUIO (QYHKIMHA U

rpaduxoB.

9. Ilpumepsl UCHONB30BAHMUS MPOU3BOJHON Ui HAXOXKICHHS

peIICHM B IPUKIIAAHBIX 3a/1av4aXx.

HOCTPOCHHUIO

HaWJTy4IlIero

10. Bropas npou3BojHas, ee reoMeTpuueckuii cmbici. Haxoxenue ckopocTu Juist

nporecca, 3aJaHHOTO (OPMYJIION U TPaPUKOM.

11. Bropas npousBonHas, ee pusmueckuii cmpici. HaxoxaeHue yckopeHus s

npolecca, 3aJaHHOTO (OopMYJIOi U rpaduKoOM.
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12. TlepBooOpa3znas u uHTerpan. CBoicTRa.

13. Tabnwuira nepBoOOpa3HBIX.

14. OnpeneneHHbI HHTETpall, OCHOBHBIE CBOMCTBA U €70 T€OMETPUUECKHUM CMBICI.
®opmyna Hetotona—IJleiibnmua.

15. [lpuMeHeHre OMpENeIeHHOTO WHTerpaja Uil HAaXOXKACHUSA IUIOMIAJN
KPUBOJIMHEWHOMN TpaIenH.

16. OcHOBHBIE OHITUS KOMOWHATOPUKH. Pa3smerienus. CoueraHusl.
[TepecTanoBkw.

17. 3agaum Ha MoOJCYET YKclia pa3MelIeHUl, MepecTaHOBOK, coueTaHuil. Pemenue
3a/1a4u Ha nepedop BapUAHTOB.

18. ®opmyna 6unoma Hprotona. CoiicTBa OMHOMUHATBHBIX KO3(PPHUITUEHTOB.

19. Tpeyroasnuk Ilackas.

20. CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHIE U YMHOKCHHE BEPOSTHOCTEH.

21. IlpencraBneHue JaHHBIX (TAOJIHIIBI, JUATPAMMBI, TPAPUKH)

22. B3anMHOE pacIonoXeHue IBYX MPSMBIX B IIPOCTPAHCTBE.

23. [lapamienbHOCTh MPSMOW | MJIOCKOCTH.

24.T1apamienbHOCTD IJIOCKOCTEH.

25. [leprieHANKYISIPHOCTH MPSMON U TNTOCKOCTH.

26.IlepneHuKysAp U HAKJIOHHASI.

27. Yron Mexay IpsMON U TUIOCKOCTBIO.

28. JIByrpaHHBIN yTOIL.

29. Y103 MeX Iy IIIOCKOCTSIMH.

30.[leprieHIUKYIAPHOCTD JBYX TIOCKOCTEH.

31. 'eomeTpuueckue mpeoOpa3oBaHUs TPOCTPAHCTBA: TapAJUICTbHBIN IEPEHOC.

32. I'eomeTpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: CUMMETPHSI OTHOCUTEIIBHO
TUTOCKOCTH.

33. MHororpanHuku. Bepuimnel, pedpa, rpaHu MHOTOTpaHHUKA.

34. Tlpusma. [Ipssmas u HakioHHas npusma. [IpaBunbHas npusma.

35. Muororpannuku. [lapannenenunesn. Ky6.

36. Ilupamuna. [lpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

37. CummMmetpuu B KyOe, B apaljiesienuIie e, B MpUu3Me U MUpaMuse.

38.Ceuenus ky6a, MpU3MbI U MTUPAMUJIBI.

39. IlpencraBieHre O MPaBUIBHBIX MHOTOTPAHHHUKAX (TETpadqp, KyO, OKTa’ap,
TOJCKAdIP U UKOCAdIP).

40. Humuaap. OcHoBaHMe, BBICOTA, OOKOBas TIOBEPXHOCTh,  OOpa3zyrolmasd,
pasBepTka.

41.0OceBble CeUCHHS ITUIMHAPA U CEUCHUS, TTapasjIeIbHbIE OCHOBAHUIO.

42. Konyc. VYcedennblii koHyc. OcHOBaHHE, BBICOTAa, OOKOBas IOBEPXHOCTH,
oOpa3sytolas, pa3BepTka.

43.Yceuennblit koHyc. OCHOBaHHE, BHICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yrommasi,
pasBeprTka.

44.OceBble ceueHHs] KOHYCa U CEUYCHUSI, MMapalljIieIbHbIe OCHOBAHUIO.

45. ap u cepa, nx ceyeHus.
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46.KacaTenpHas MIOCKOCTH K cdepe.

47. O6bem u ero usmepenue. Marterpanpaast popmyiia oobema.

48. O6vem Tena. Gopmynbl 00bemMa Ky0a, MPSIMOYTOJBHOTO TapaiieienuIea,
PU3MBI, UIUHPA.

49. ®dopmynel 00beMa MHPAMHIBI U KOHYCA.

50. ®opmymsl 0OBeMa IIapa U IR CPEPHI.

51. ®opmybl MIOMAAN TOBEPXHOCTEN LIMJIMH]IpA U KOHYCA.

52. Tlogobue ten. OTHOMmIEHUS TUIOMAACH MOBEPXHOCTEH W O0OBEMOB MOJOOHBIX
Te.

53. IlpssmoyronbHas (IeKkapToBa) CUCTEMa KOOPIUHAT B IIPOCTPAHCTBE.

54.@opmyna pacCcTOSHUS MEXIY ABYMsI TOYKamu. Y paBHEHUE chepbl.

55. Bekropsl. Moayibs BekTopa. PaBeHCTBO BEKTOPOB.

56.CnoxeHre BEeKTOpOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.

57. Bekropsl. Koopaunatsl. PaznoskeHne BeKTOpa Mo HAIPaBJICHUSIM.

58.Vron mexay aByms BekTopamu. [Ipoekius BeKTopa Ha OCh.

59. Koopaunater BekTopa. CKalsipHOE MPOU3BEACHNE BEKTOPOB.

60. Mcnonp3oBaHue KOOPJIMHAT W BEKTOPOB IMPH PEIICHUHM MaTEMaTUYECKUX U
MPUKIIATHBIX 3a/1a4.

Ilepeyens 3a1au
Hauvana maTeMaTH4ecKoOro aHajamnsa

1. Berruucaure
lim(x%— 5x + 3)
x—3

3x-2

Breruncaure: lim
x—2

3xn—5

Breruunciaure: lim

x—Hod Ap¥m

. 1
Beruncnure: lim —

n—roa NT L

. S+n—3n?
Bperaucnure: lim ———
n—oa4—ntin=

.  xT—Bx+E

Breruncnure: lim———

x—=3 3xT-—%9x

Breraucnure: lim (x — vx? — 4x)
a—oa

©® N o 1ok W N

Breraucnure
lim(x®* — 3x+4)
x—1

) 3
9. Bwruucaure: lim ——
x—32x—6

2 —_—
10. Haitnure npousBoauyto pynkuuu f(X) = X+—2);l
X+
11.Haiinute npou3BoAHYO QYHKITHIL: a) f(x) =5x*+3x +7

6) f(x) == —2Vx +7
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B) f(X) = (4x — 1)?

r) f(x) =/ (2x* +3

12, Haiigute nponssoanyo pyskiun Y = X~ X —vX)
13. HaliguTe 3HadueHune npous3BoaHoN pyHkimu: f(X) = 3cos2x, npu X=§

1+dx

1+2x

14.Haiinute 3Ha4eHUE TPOU3BOAHON PyHKIMH: f(X) = , ipu x=1 ; x=0

15. HaiiTit mpOMeXyTKA MOHOTOHHOCTH (YHKIIMM U TOYKH IKCTpEMyMa
v=2x*+3x*-12x - 1o
16. Haiigute npoussoanyro Gynkuun f (X) = (3x* —5x+3)-(2x* + x—8)
17. Beiuucaure 1miomanb (GUrypbl, orpaHU4eHHON TpauKoM (YyHKIUU
y =9x*, IPAMBIMH X = 2,X =3 H 0CbIO abCIHuCC
18. Haiftu npoMeXyTKd MOHOTOHHOCTH (DYHKLIMH M TOYKH 3KCTpeMyMa
r=x"-6x"+ 16
19. Haiinute npoMeKyTKHM MOHOTOHHOCTH ()YHKIIMM U TOUYKH SKCTpEeMyMa
r=Xx°+3x +2
20. Haiinute npoMeXxyTKU MOHOTOHHOCTH ()YHKIIUU U TOYKH IKCTPEMyMa
V=-x"+3x -2
Z21. Beruucnute miowmanas (QUrypbl, orpaHudeHHOW rpadukoM (yHKIUH
y=16-x°

U OCBIO adcIuce

[

-

22. Haiinute npoMeXKyTKU MOHOTOHHOCTH ()YHKIIUU U TOYKH IKCTPEMyMa
Vv=x*+6x*+ox +8
23. Uccnenyiite (yHKIMIO HAa BBIMYKJIOCTh, BOTHYTOCTh, TOUKH Ieperuoda
f(x) =x>+3x* —12x+9
o VA —2x -5yt
24. Haiinure npou3BoIHYI0 QYHKIUN r= X —3x°®
e’ -1
X+3

25. Haiinute npousBoanyto ¢pyakun f (X) =

26. Haiiti ypaBHeHHe KacaTelbHO K rpaduky dyskmun Y = 2X° +1
27. BTOUKe Xo = —1

28, Haiimmre npomssonyio dymxim V' = &7 - 3% — (1 — 4x — 3x3)

29. Haiigure npousBoanyoo Gpyakuuu V = ln(3x=+x+4)
30. Viccaenyiite QyHKIMIO HA MOHOTOHHOCTD U 3KCTPEMYMBI
f (x) =—2x%+33x* -180x +15

31. Haiimre nponsBofuyio ¢pynkmuu V' = VX~ +3X + 4
32. Uccnenyiite  (QyHKIMIO Ha  MOHOTOHHOCTh M  JKCTPEMYMBI
f(X) =—2x>+21x* = 72x+9
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1
33. Haiizre npomseoanyo dyrkin -~ In(x? + x3)
, + :
34. Haiinure npousBoaayro GyHKmy Y = e lalx + 5)

35. Haiimure npou3BOAHY 0 QYyHKIMHU Y = (X* +4)- e

36. Haiitu ypaBHeHue KacarenbHOM K Tpaduky ¢GyHKUUU

x® )
V=—-2x"+3x+1

3 B Touke Xo=0

37. Haiinure IIPOU3BOJHYIO byHKIMN
y=3x+4)lalx +1+x%

36. Haiinute Toukm mneperuba H NPOMEXYTKH BBITYKIOCTH
rpaq)HKa q)yHKHI/II/I :'.:‘ = .1{:“ - ﬁr‘ + 121- + "t

39. Haiiure nmpousBoaHyto GQyHKIMH Y = Sin(x® +2)-cos(x —2)

40. Haiinure npoMexyTKM MOHOTOHHOCTH (YHKIMH M TOYKHU

BKCTpeMYMa j.? = .1{:“ + ﬁr‘ + ox + H
41. Haiinute Toukm mneperuba H NPOMEXYTKH BBITYKIOCTH
. - -3
rpadmka pymxipm Y = X7 - 6X° T 4
42. Haiinure npoMexyTKM MOHOTOHHOCTH (YHKIMH M TOYKHU
skcTpemyma ¥ = X7 - 6X° + 0%
43. Haiinute mnpomexyTKu MOHOTOHHOCTH (YHKIMH U TOYKHU

sxctpemyma V = X° +6x* +ox +8

44, Haitgure MIPOU3BOIHYIO byHKIIUN
f(X)=(x*+2x—4)-(x* —=2x+5)
45. Haiigure npoussoanyro Gyukuuu f(X) = (X* +2x—4)-cos x
2
46. Haiigure npousBoanyo ¢pynkiuu f(x) = 2X+—3)1(+2
X —
2 —
47. Haiinure npousBoanyro Gyukimu f(x) = SX—Z;HB
X —
48. Haiigure npousBoanyo ¢pynkiuu f(x) = coss_:+1
in x
49. Haiigure npousBoanyo ¢pynkiuu f(x) = (x2 +4x— 2)6
50. Haiinure npoussoanyto pyukuu f () =sin(x* +3x—5)
51. Haiinure nmpousBonnyro pynkuun f(x) =cos(3x—5)
52. Haiigure npousBoanyto @yukiuun f(x) = (2X2 +8Xx+ 6)8
53. Uccnenyiite (QyHKIHIO HAa MOHOTOHHOCTH M OKCTPEMYMBI
f(x) =2x% —21x* +60x + 2
54. Uccnenyiite pyHKINIO HA BBITYKIOCTh, BOTHYTOCTb,

touky neperuba f(x)=x>—2x*+6x+2
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55. Uccnenyiite GyHKIMIO HA BBITYKIOCTh, BOTHYTOCTD,
Touku neperuba f(x) = x> —6x*—5x+23

56. Uccnenyitte GpyHKINIO HA BBITYKIOCTh, BOTHYTOCTD,
Touku neperuba f(x)=x°+2x*+62x+12

57. HWccnemoBaTh (GYHKIHIO C TOMONIIBIO TPOW3BOJHOW M TIOCTPOUTH €&

rpaduk:
y=X3-2X24X

58. 3aKOH JBWKEHHUS MATEPUAIBHOM TOYKM IO NPSIMOW 3a1aH
. 2 .
dopmyoit S = t* —3t> +3t +5 B kakoii MOMEHT BpemeHH ! CKOPOCTH
TOYKH paBHA HYJO?

59. CoCTaBUTh ypaBHEHHUS KACATEIbHOH M HOPMANH K TpaduKy (GyHKIHH
B 2
y = 0,52 —0.52 + 1 g touke ¢ abeumecoro To = 8
60. Haiiti HanGoJblee 1 HAUMEHbIIIEE 3HAUYCHUS (QyHKIUH:

m

y=2gr-dx+m-3

Ha orpe3ke [ 3 "3 ].
61. Hus pynkmum f(X) = 3sin X Haiiaure:
a) MHOXKECTBO BCEX IepBOOOpa3HbIX; 0) mepBooOpasHylo, rpaduKk KOTOpOH

T
2 '

MPOXOIUT dYepe3 Touky M ( 0).

62. Hokaxwure, uto pyHKIMs F sBiaseTcs mnepBooOpasHOi Mg GyHKIUU
f(X) Ha mpomexyTke ( - o0 ; +o0), eciu

a) Fx)=x3-4, f(x)=3x% 0)F(x)=2x-x? f(x)=2-2x.
56. NokaxwuTte, uto GyHKims F(X) sBiasercs nepBoodpasHoii 1is ¢pyHkimu f(X),
ecIu:

1

a) F(x) =2x*—6x*—ctgx + 7 n f(x) = 6x* — 12x + —, x # mn,neZ.

Fin“x

b) F(x)=5x*—In7xu f(x) = EDxE‘—%,x = 0.

61. Beruucnure uHTETpal I(x2 +4x+1)dx Beruncnure miomanb GUrypsl,

OrpaHUYeHHON rpadukoM GyHKIMM Y =3X", IPAMBIMH X=2,X=4 U

0CBIO abcIuce
2xdx
3+x?

62. Boruncnure uaTErpan I

a
63. Brruucnure unTerpan I cos(x —Z)dx

2



[ 6X + 7

| ——————dx
64. Haiipu - 3XZ + 7% T 4
{* sin?x cosx dx
65. BrrunciauTe uHTErpa e
66. Bbruucnure 1wiomans  GUryphl, OTPaHHMYCHHOW JIMHUSMHU
v=x*+1, v =0, ¥ =0, X =2
67. Berancnure turomans Gurypel, orpaHiYeHHONW JTUHUSMHA
y=x+3, y=x*+1
r 2x+3
68. Brlumcnute uaterpan - X3 + 3% —2
X+2
69. Boruncnure uaTerpan I ————dx
X +4x-3
70. Beraucnure HHTETpaj J. (6x* —12)dx
71. Brrauciaure uaTerpa I (e +cos x — 2)dx
72. Brrauciaure uaTerpa _[ (sin x+16)dx
73. Brruucioure momanbk QUryphl, OrpaHHYCHHON TpaduroMm
GyHKIUKM Y =16—X> U 0CbIO abcIuce
74. Brruucioure momanbk QUTyphl, OrpaHHYEHHON TpaduroMm

GyHKIMU y =21 —x* 1 OChIO abCIuce

KomMmOnHaTopuka, CTATHCTHKA M TEOPHS BEPOSITHOCTEH

1.B rpynne 32 cryaeHta. CKOJIBKMMH cHoco0aMud  MOKHO
copMHUpoBaTh KOMaHAy M3 4 YeNOBEK JUIsl y4yacTHs B MaTeMaTH4YeCKOH
ojuMmImazne?

2. Boruncnuth: A7 +Ag2+As

3. B smuke mHaxomutces 45 mapukoB, U3 Kotopbix 17 6ensix. [Torepsiam 2
He Oenbix mapuka. KakoBa BepoOsSTHOCTH TOr0, YTO BBIOpPAHHBIA Hayrasn
mapuk Oyzaer 6enbim?

4. Boraucnuts: Cia%+ C141%- C151°

5. B Baze nexat 7 516510k u 4 rpymu. He risiast u3 Ba3bl, MocienoBaTeNbHO OepyT 2
¢pykTa, He Bo3Bpaias ux ooparno. KakoBa BepoATHOCTb TOTO, UYTO BTOPOM H3BJICUEHA
rpyuia, Mpu YCIOBUH, YTO BTOPHIM U3BIICUYEHO SI0JIOKO, PH YCIOBUH, YTO NIEPBOI ObLiIa
W3BJIeUEHA rpyma’?

6. B simuke nexat 15 kpacHbIX 1 5 cuHux mapos. Hayraa Beraumarot 2 mapa. Kakosa
BEPOSATHOCTH TOTO, UTO 00a I1apa OKa3aJnuch KPaCHBIMH?

7. B xopoOxe nexat 10 getaneit, cpeu KOTOpbIX 3 jerde octaibHbIX. CiiydaltHbIM
o0pa3oM Ha 7 U3 HUX cJejanu HanbuieHue. KakoBa BEpOATHOCTH TOTO, YTO BBIHYTAS U3
KOpPOOKH JIeTallb OKaXXETCs TSHKEIOM ¢ HalbuleHueM?
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8. B Base crosaT 5 reo3auk u 6 HapuuccoB. KakoBa BEpOSTHOCTh TOTO, YTO CPEU TPEX
Cily4aiiHbIM 00pa30M BBIHYTBIX LIBETKOB OKa)KETCS, IO KpallHEl Mepe, OANH Hapuucc?

9. BeposTHOCTB NOpaXKeHHsI MULIIEHU CTpeiakoM paBHa 0,9. KakoBa BepOsITHOCTb TOTO,
YTO MOCJIE MATH BBICTPEIOB MUIIEHD OYJIET MOpaXKeHa XOTs Obl YETHIPbMSI ITyJIIMU?

10. Cpenu 12 neraneit 5 OpakoBanHbix. Hayran Beinumarot 3 neranu. Kakosa
BEPOSITHOCTh TOT'O, UTO CPEJIU BBIHYTHIX JETaJeH 1BE OKaKyTcs OpakOBaHHBIMU?

3
P— A+ ?—;
11. Haiitu

12. CKOJNBKO pa3NUYHBIX MIECTU3HAYHBIX YUCENI MOKHO 3aIHCaTh C TOMOIIBIO

udp 2, 3, 4, 5, 6, 7 Takum 06pa3om, 9TOOBI Bce IUMPHI B YUCIIaX OBUIA Pa3IAYHBI?

13. CKOJBKO CYIIECTBYET Pa3NUYHBIX KOJIOB, COCTOSIIIMX U3 JIBY3HAYHOTO YHUCIIA,
uudpsl KoToporo BeiOKparoTcs u3 uudp 1, 2, 3, u cneayronero 3a HUIM
TpeXOyKBEHHOTO CJIOBA, OYKBBI KOTOPOT'O BEIOMPAIOTCS U3 TIACHBIX OYKB PyCCKOTO
andasuta? (Lnudpel 1 OyKBHI B KOJE MOT'YT OBTOPSTHCS.)

3 4 5

o . o + +

14. Vcnonw3ys cBOICTBA yKcia COYETaHUM, HAUTH Cs+Cs +GCs .

15. CxonpkuMu crioco0aMu MOXHO Pa3JIOKUTh 7 MOHET MO ABYM KapMaHaM Tak, YTOOBI
HU OJIMH KapMaH He ObLI MyCThIM?

B

16. Haiitu

17. Cxonpkumu cioco0aMu 7 A€TeH sICeIbHOM TPyl MOXKHO PacCauTh Ha 7 CTYJIbSIX?

18. CkompKkuMH crtoco6aMu MOKHO COCTaBHTh HAOOp M3 5 KapaHAamiei, BIOUpas ux u3
8 UMEIOIIMXCS KapaHJaleld BOCbMH Pa3JIMUHbIX [IBETOB?

19. HIudp ceiida obpasyercs u3 nByx uucen. [lepsoe, 1By3HauHOE YUCIO, OOpa3yeTcs
u3 uudp 1, 2, 3, 4 (uudpsl B yriciie MOTyT MOBTOPSTHCS ). BTopoe, Tpex3HauHoe
qucio, oopazyercs u3 nudp 7 u 6. CKOIbKO pa3IuYHbIX MU(OPOB MOKHO
WCIIOJIb30BaTh B TAaKOM ceiide?

9 8

20. Ucrnonb3yst CBOWCTBA YUCIIA COYETAHUN, HAUTH Ci —Cop-

21. Ckonpkumu criocod0amu 6 UTPOKOB KOMaH bl MOTYT PacCeCThCS Ha JBYX CKaMEMKax
TaKUM 00pazoM, 4TOObl HU OJIHA U3 CKAMEEK He IycToBaJa (Ha OJJHOM ckameiike
MOT'YT YMECTUTHCSI HE MeHee 6 4eoBeK)?

22. Jlan psan uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apudmetndeckoe, pazmax,
MOJly U MEIMaHYy.

23. B ropoze nate mkoi. B Tabnuie npuBeaeH cpennuii 0ai, moxy4eHHbIH
BBIMTYCKHUKAMU Ka)I0H M3 3TUX IIKOJ 3a dK3aMeH 1Mo MareMaTuke. Halaure
CpeaHMii 6asu1 BEITYCKHOTO K3aMeHa 110 MaTeMaTHKe 110 BceMy ropoay?

Homep mIxoas 1 2 3 4 5
KoanmuecTBEO BRIOVCKHHKOR 60 T 30 50 T0
Cpegunit Gann G0 54 G8 T2 54

24. B ropoje nath mKkoj. B Tabnuie npuBeaeH cpenHuii 0ani, moxy4eHHbIH
BBIMTYCKHUKAMU Ka)/I0H M3 9TUX IIKOJ 3a dK3aMeH 1Mo MareMaTuke. Halaure

cpeaHui 6aJ BBIMMYCKHOTO SK3aMEHa 10 MaTeMAaTHKe 10 BCeMy Topoay?
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HomMep ImMKOJIL 1 2 3 4 5
KoludecTBO BRIMYCHHHKOB 30 60 40 60 60
Cpenuuit Gann 66 55 60 64 58

25. Ilpu xaxux 3nauenusx x cpedHee apupmemuyeckoe psoa wucen 1, 2, 3, 4, x 6yoem
pasHo 3.

26. Jlana BeiOOpKa 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3TOW BBIOOPKH.

27.Ha nipeanpusTAU BEIH €KETHEBHBIN YUET MOCTYNMHUBIINX B TEUCHUE MECSIIA TTUCEM.
B pesynbsTare nonyuunu: 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. [{1s1 IOJTy4EHHOTO psia
TAHHBIX HAUTH cpeTHee apudMETHISCKOE, pa3Max, MOy U METUaHy.

28. Onpenenssi CTeneHb 3aCOPEHHOCTH IIBETOYHBIX CEMSTH, BBISICHSIN, CKOJIBKO CEMSH
COPHBIX PACTCHHH COJIEPKUTCS B KaxkaoM U3 100 mpor3BOIBHBIX 00pa3om
BBIOPAHHBIX MTAKETOB C OJIMHAKOBBIM YHCIIOM ceMsiH. [Tomyuwmm:

Yuciao ceMsiH COPHBIX PaCTCHHH 0O(12|3|4|5|6|7|8]9

Yuciio makeToB 3116|2617 |18 (103 |5(|1]1

Haiitu cpennee apupmeTueckoe u MOJy.
29. B Tabnuiie mokaszaH pacxoJ dJIEKTPOIHEPTUN HEKOTOPOil ceMbell B TeUEHHE ro/a:

30.| Mecsn 1 2 3 4 5 6 7 8 9 10 11 12

Bacxox
IEKTpOdHEepruu, | 85 80 74 62 54 68 58 54 58 64 74 86
KBTY

K
oMaHzie 0acKeTOOIUCTOB UTPOKH UMEIOT pocT (B cM): 200, 192, 192, 200, 180, 200,
189, 192, 195, 190, 190, 192. Haiitu cpennee apudmeTnyeckoe, MOAy U MEJIUaHY.

31.Tloacuuranu oO6bveM nponaax MarazuHa B Teuenue 10 gueit (B Toic. py0.): 45, 39, 33,
37,31, 29,41, 41. Haiitu cpeanee apudpMeTuyecKoe, MOAY U MEAUaHy.

32.Tlocemaemocth caiiTa 3a BTOpPYyIO jAekany mecsia coctaBuia: 4300, 4000, 4000,
4100, 4099, 4600, 4097, 4100, 4000, 4200, 4150. Haiitu cpennee apudmeTnyeckoe,
MOy U MEJIUaHY.

33. Hanpsikenue B anekTpuueckoi cetu 3a 13 usmepenuii coctaBuiio (BoibT): 227, 214,
242, 223, 242, 223, 242, 220, 212, 241, 239, 223, 242. Haiitu cpennee
apudMeTUIeCcKoe, MOy U MEAHaHYy.

34. CkopocTh aBTOMOOMIIEH, MMPOE3KABIINX MEPEKPECTOK, cocTaBmia (km/4): 50, 40, 38,
69, 32, 31, 52, 55, 32, 60, 40, 40. Haiitu cpegHee apudmeTnyeckoe, MOay H
MeJaHy.

35. CTyieHT BBITIMCAT CBOM OIICHKH 10 MaTeMaTuke 3a cemectp: 3,4, 2,3, 4,4, 3,2, 5,
4. Haiitu cpennee apudmeTnyeckoe, MOAY U MEJIUaHY.

36.B accoprumente marasuna 13 BumoB koHbeT no 1neHam (py6.): 190, 200, 170, 180,
150, 190, 260, 209, 270, 154, 158, 150, 190. Haiitu cpeaHIO 1LIEHY, MOy H
MeJMaHy.
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37.ABT00Yyc 3a 10 peiicoB mepeBe3 maccaxupos: 82, 162, 78, 56, 141, 106, 126, 130,
85, 106. Haiitu cpennee apudmetndyeckoe, MOAY U MEJIMaHY.

38.3a 7 nHeli pacxo/pl Ha MUTaHUE CEMBH COCTaBUIH (B py0.): 445, 470, 326, 395, 290,
255, 255. Haiitu cpennee apudmeTnyeckoe, MOAY U MEIUAHY.

39. BricoTa nepeBbeB Ha ayuiee cocTaBiseT (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. HaliTu cpeIHIOI0 BBICOTY JE€PEBHEB, MOy U MEIMAHY.

40. B xoHKypce yqacTBYIOT 12 ¢upM, U3 KOTOPBIX JKIOPH JOJDKHO BHIOPATh TpU (HUPMBI
Ha 1-e, 2-¢ u 3-e MecTa. CKOJIBKO BApUAHTOB PEIICHUS KIOPU CYIIECTBYET?

41.B copeBHOBaHMsIX 1O ¢GyTOONY NMPUHUMAIOT y4yacTHe 8 KoMaH[. CKOJBKO JTOJKHO
COCTOSTHCSI MaTYeH, YTOOBI KOMAH/Ibl BCTPETHIIMCH APYT C IPYTOM IO OJTHOMY pa3zy?

42.CKOJIBKUMHU CIOCO0AMU MOKHO paclpefiesiuTh 6 MPUTIACUTENbHBIX OWUIIETOB B
rpynmne u3 20 cTy1eHTOB?

43.B rpynme 5 CTYIEHTOB YCHEIIHO 3aHUMAIOTCS MO MaTemaThke. CKOJIBKUMH
crocob6amMu MOXHO BBIOPATh U3 HUX 3 CTY/AEHTA VIS y9acTHs B OUMIIHaae?

44, Ynenamu xkoomeparuBa sBistorcss 10 demoBek. M3 HUX HyXHO BbIOpaTh
pykoBoauTens U ero 3amecturesns. CKOJIbKUMHU CIIOCOOaMU 3TO MOKHO C/AENATh?

45. 3 1000 coOpaHHBIX Ha 3aBOJIE TEJIEBU30POB 5 MITYK OpaKOBAHHBIX. JKCIEPT
MpOBEpsieT OJWH HayraJa BbIOpaHHBIM TeneBuzop u3 a3tod  1000. Haiigure
BEPOSITHOCTh TOTO, YTO MPOBEPSEMBII TEIEBU30p OKAXKETCSI OPAaKOBAHHBIM.

46.B ypHe 9 kpacHbIX, 6 )KENTHIX U 5 3eNEHBIX MIapoB. VI3 ypHBI Hayrag AOCTAIOT OJUH
map. KakoBa BEpOSATHOCTh TOTO, YTO ITOT IIAP OKAKETCS JKENTHIM?

47. Tlets, Buka, Kats, Urops, Auton, [loauna Opocunm xpebuii — KOMy HaYHHATh
urpy. Halimure BeposSITHOCTh TOTO, YTO HAYMHATH UTPY JOJDKEH OyAET MaTbUHK.

48.B uyemnuoHaTe MHpa ydacTBYIOT 16 komana. C MOMONIBIO KpeOHs UX HYKHO
pa3ienuTh Ha YeTbIpe TPyNIbl IO YETbIpe KOMaHIbl B Kaxiaoil. B smmke
BIEPEMEIIIKY JI€XKAT KapTOUku ¢ Homepamu rpynm: 1, 1, 1, 1,2,2,2,2, 3,3, 3, 3, 4,
4, 4, 4. Kanutanbl KOMaHJ TAHYT 0 OAHOW Kaprouke. KakoBa BEpOSTHOCTH TOTO,
4yTO KOMaHAa Poccun okaxketcst BO BTOpo# rpymrme?

49.B nbDKHBIX TOHKax ywacTBYOT 11 cmoprtcmenoB u3 Poccun, 6 cnopTcMEHOB U3
Hopseruu u 3 cnoprcmena u3 IlIBeuun. Ilopsigok, B KOTOPOM CIOPTCMEHBI
CTapTYIOT, onpeaensercs xxpebuem. Haiimure BEposITHOCTh TOTO, YTO NIEPBBIM OyI€T
CTapTOBaTh COPTCMEH He u3 Poccuu.

50.Ha xaxapie 1000 arekTpuyYecKuX JTamIoyek MpUxoautTces 5 OpakoBaHHBIX. KakoBa
BEPOSITHOCTh KYIIUTh UCTIPABHYIO JTAMIIOUKY ?

51.B rpynne TypuctoB 8 uenoBek. C MOMOIIbIO KpeOHs OHM BBIOMPAIOT IIECTEPHIX
YEJIOBEK, KOTOpble MTOJDKHBI HMATH B CENO B Mara3uH 3a mpoaykramu. Kakosa
BEPOSITHOCTB TOTO, YTO TypHUCT [l., BXOAIINIA B COCTaB TPYMIIbI, MOWAET B MarasuH?

52.B uemnmonate mo ¢yrOony yuacTByroT 16 KOMaHJ, KOTOpbIE >XKepeObeBKOM
pactpenensitorca Ha 4 rpynnel: A, B, C u D. KakoBa BeposiTHOCTH TOro, 4TO
komaHnja Poccuu He nmonagaet B rpynmny A?

53. Ha typuup no maxmaTtam npuoOsuio 26 ygyacTHukoB B ToM yucie Komst u Tons. s
MIPOBECHUS KEPEOHEBKU TIEPBOTO Typa YYACTHUKOB CIy4allHBIM 00pa3oM pa30ouiu
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Ha ABe rpynisl 1o 13 yenoBek. Haittu BepositHOCTB TOro, uto Komns u Tosnsa nonagyT
B Pa3HbI€ IPYIIIIHI.

54.B xmacce 16 ywammxcs, cpeau HuX aBa aApyra —Baagum um Cepreit. Yuamumxcs
ciy4aiiHbIM 00pa3oM pa3OuBaiOT Ha 4 paBHbIe Tpynnbl. HalinTe BEpOATHOCTH TOTO,
yro Bagum u Cepreii okaxxyTcst B OJHOU IpyInIie.

55.B kmacce 21 yyammiics, cpeau HuX jaBa Apyra — Bagum u Oner. Kitace ciygaitaibim
o0Opa3zoM pa3buBaroT Ha 3 paBHbIe rpynnbl. Haliqute BepoaTHOCTH TOTO, uTO Baaum
u Oner okaxXyTcs B OJTHOM TpyIIIe.

56. Ilepen HayaoM MepBOro Typa YEMITMOHATA MO HACTOJILHOMY TEHHHUCY YYaCTHHUKOB
pa3OUBaIOT HA UTPOBBIEC Mapbl CIy4YallHBIM 00pa3oM C MOMOIIBIO KpeOus. Beero B
YEeMIIMOHATE YYacTBYET 16 CIOPTCMEHOB, CPEU KOTOPBIX 7 y4yacTHUKOB u3 Poccun,
B ToM umucie [lnaton Kapnos. Haiinute BeposSTHOCTH TOro, YTO B IEPBOM TYpe
[1naton Kapnos Oyzaet urpars ¢ kakuM-1100 cioprcmeHoM u3 Poccun?

57.Tlepen HayaoM MepBOTO Typa YEMITMOHATA IO MIAIIKaM YYaCTHUKOB pa30MBAIOT Ha
UTPOBBIE Mapbl CIy4yalHBIM O0pa3oM C MOMOILIbI0 Xpebus. Becero B uemmnuonare
y4JacTByeT 26 MIAIIMCTOB, CpPEIM KOTOPBIX 3 ydacTHHKa u3 Poccum, B TOM umcie
Bacwnuii JIykun. Haliinte BeposITHOCTh TOTO, 4TO B niepBoM Type Bacwimit Jlykun
OyJIieT urparhb ¢ Kakum-Jaubo mammctom u3 Poccun?

58.B kmacce 26 ywammxcs, cpeaud HuxX naBa apyra — Cepreit m Anapei. Yyammxcs
CIly4aiiHbIM 00pa3oM pa3OMBaOT Ha 2 paBHbIE Tpynmbl. HaliuTe BEpOATHOCTH TOTO,
yto Cepreil u AHApen OKaKyTCsA B OJJHOM TpyIIIIE.

59.B kmacce 21 ydeHuk, cpenu Hux 2 npyra — Toma u ['oma. Ha ypoke ¢hu3KyIbTyphI
KJlacc ciaydallHbIM o00pa3oM pa3OuBaioT Ha 3 paBHble rpynnel. Haiiaure
BEPOATHOCTH TOT0, 4TO Toma u ['oiia nonanu B OAHY rpyIilLy.

60. 1 kmacce 21 yyamuiics, cpeau HUX J1Be noapyru - AHa u Huna. Knacc cnyuaitHbim
oOpa3oM JeisIT Ha ceMb Tpymi, mo 3 yeroBeka B Kaxaou. HaliauTe BeposTHOCTH
TOro, 4to AHs U1 HuHa okaxxyTcst B OJHOU TpyIIie.

61.B cnyuaiilHOM DSKCHEPHUMEHTE CHMMETPUYHYIO MOHETY OpOCAIOT YeTBIPEKIbI.
Haiinnre BEpOATHOCTB TOTO, YTO PEIIKA HE BHINAJET HU pasy.

62. OnpenenuTe BEpPOSTHOCTH TOTO, 4YTO TPU OpPOCAHWU UTPATBHOrO KyOuKa
(IpaBUIIBLHOM KOCTH) BbINAAET HEUETHOE YUCIIO OYKOB.

63. Onpenenute BEPOATHOCTb TOTO, YTO MpH OpocaHHM KyOHKa BBINAJIO YUCIO OYKOB,
He Oonbliee 3.

64. BeposiTHOCTh TOT0, YTO HOBas IIAPUKOBAs PydYKa MUIIET TUIOXO (MU HE THIIET),
paBHa 0,19. Tlokymarens B MarasuHe BbIOMpaeT OAHY Takyrk pyuky. Haiigure
BEPOSITHOCTh TOTO, YTO 3TA PyUKa MUILIET XOPOUIO.

65. BeposiTHOCTH TOTO, YTO B CIOy4YalHBIi MOMEHT BpPEMEHH TeMmIlepaTrypa Teia
3I0pOBOTO uejoBeKa okaxercs Huxke 36,8°C  pasna 0,87. Halimute BeposiTHOCTD
TOTO, YTO B CIy4yallHbIi MOMEHT BPEMEHHU Y 3JJ0POBOI0 YeJIOBEKa TeMIeparypa Teia
okaxketcs 36,8°C uau BhIIIIE.

66.1Ipy M3roTOBJICHUM TMOIIIMITHUKOB JUAMETPOM 67 MM BEpPOATHOCTH TOTO, YTO
nuamMeTp OyJIeT OTIMYaThCs OT 3aaHHOTO He Oosbie, yeMm Ha 0,01 MM, paBHa 0,965.
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Haiigute BepOATHOCTH TOTO, UTO CIyYallHBIA MOAIIMIIHUK OYyIET UMETh AUAMETP
MeHbIIe 4eM 66,99 MM uau G6oibiie yem 67,01 MM,

67. Ha sk3aMeHe MO reoMeTpuu WIKOJBbHUKY JOCTAa&TCsi OJHA 3ajadya U3 COOpHHUKA.
BeposTHOCTB TOTO, 4UTO 3Ta 3aja4a 10 TeMe «YTib», paBHa 0,1. BeposTHOCTH TOTO,
YTO 3TO OKaxeTcs 3anaya no teme «llapamnenorpamm», pasHa 0,6. B coopHuke Het
3a/a4, KOTOpbIE OJHOBPEMEHHO OTHOCATCS K OTUM JBYM TeMaM. Haiiaure
BEPOSITHOCTh TOTO, YTO HA IK3AMEHE IIKOJBHUKY JIOCTAHETCS 3ajadya MO OJHOU U3
ITUX JBYX TEM.

68. BeposiTHOCTH TOTO, UTO Ha TecTe Mo OMojoruu ydamuiics O. BepHO pemuT Oobliie
11 3anay, pasna 0,67. BepositHocTh Toro, uro O. BepHO pemmt Oonbiie 10 3amay,
paBHa 0,74. Haitnute BepoaTHOCTH TOTO, yTO O. BEpHO pemut poBHO 11 3amay.

69. BeposiTHOCTH TOTO, UTO Ha TecTe 1Mo XxuMuu ydamuics [1. BepHo pemmt Oosbiie 8
3anay, paBHa 0,48. BepostHocTh TOro, uto I1. BepHO pemuT Gonblie 7 3aga4, paBHa
0,54. Haitnure BepoATHOCTh TOTO, uTO I1. BEpHO pemut poBHO 8§ 3a/1ad.

70.BepositHOCTh TOTO, 4TO Oarapeiika OpakoBanHas, paBHa 0,06. I[lokymartens B
MarazuHe BBIOMpAeT CiIy4ailHyl0 YINaKOBKy, B KOTOpPOW JB€ TakKuX OaTapedkH.
HaiiguTe BeposiTHOCTH TOTO, UTO 00€ OaTapeiiku OKaxyTcs UCIIPaBHBIMH.

I'eomeTpus

1. OceBoe ceueHHE KOHyCa — IMPAaBWIbHBIA TPEYroJbHUK CO CTOPOHOU 12 cM.
Haiinute momane ceyeHus, NPOBEJEHHOTO 4epe3 JBe 00pa3ylollue KOHyca, Yrol
mexxay koropeiMu  paBeH 3() .Otpesok AD  mepneHIMKYISpeH K - IUIOCKOCTH

paBHoOenpenHoro Ttpeyronmbauka ABC. WsBectno, uro AB=AC=5cm, BC=6cwm,
AD=12cwm. Haiinute paccrosinue ot koHIoB oTpe3ka AD no npsamoii BC.

2. Paccrosinue ot Touku M 10 kaxm0i W3 BEpIIMH MPAaBHILHOTO TPEYTOJBHUKA
ABC pasno 4 cm. Halinute paccrosiaue ot Touku M no mockoctu ABC, eciiu AB=6 cm.

3. B tpeyronpauke ABC nano: £C = 90, AC=6 cm, BC=8 cm, CM — meauana.
Uepes Bepmmny C mnposenena mnpsmas CK, mnepneHaukynspHas K TUIOCKOCTH

tpeyronpHuka ABC, npuuem CK=12 cMm. Haiinure KM.
4, UYepes cropony AB pomb6a ABCD mpoBenena miockocte ADM Ttak, uro

nByrpanssbiii yron BADM pasen §() . Haitaure cropory pomba, ecnu ¢BAD =45 y

paccrosinue oT Touku B no mnockoctu ADM pasHo 4«/§

5. Cymma miomazeii Tpex rpaHed MpsSMOYTOJBHOIO —Mapajulesienunesa,
UMEOIIMX 00NIYyI0 BepiuuHy, paBHa 404 om®, a ero peGpa MpornopIHOHAIBHEI YUCIIAM 3,
7 u 8. HaiiquTe nuaroHaib napajuiesienunesa.

6. B npsimoyrosnbHOM mapaiiesenumnee CTOpoHbl OCHOBAaHUS paBHBI 12 cM u 5

cM. JlnaroHanp mapajuienenuiesa obpasyeT ¢ IUIOCKOCTBIO OCHOBaHHs yron B 45’ .
Haiinute 6oxoBOE pebpo mapayenenunesa.

7. VYron Mexay 00pasyroIieil u 0ChbI0 KOHyca paBeH 45 , o0pasyroiias paBHa 6,5
cM. Haiinure mutomaas 60KOBOM MOBEPXHOCTH KOHYCA.
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8. B npsamoyronbHOM mapasuienenumneae oCHoBaHus paBHbl 3 U 4 cm. J[uaronainb

napajuiesienuiena oopasyer ¢ INIOCKOCThIO OCHOBAHMS Yroj B 60", Haiigure 6oxoBoe
peOpo napasienenumnesa.

0. OcHoBaHMEeM TUpaMUJbI SBISETCS POMO, CTOPOHA KOTOPOrOo paBHA 5 cM, a
onHa u3 auaroHaned 8 cm. Halinure OokoBble pebpa NupaMubl, €CIU BbICOTa €€
IPOXOJUT YEpe3 TOUKY NIEPECEUEHUs AUaroHajie OCHOBAHMS U paBHA 7 CM.

10.  OcHoBanme MUpamMHIBl — IPSIMOYTOJIBHHUK cO cTopoHamu 12 u 16 cm. Kaxmoe
060KkoBO€e pedpo nmupamMuabl paBHO 26 cM. Haligute BEICOTY MUPaMUIBL.

11.  OcHoBaHMeM NpPSAMOMN MPU3MBI SIBJISIETCS NPSIMOYTOJIbHBIN TPEyrojabHUK. Yepes
CEepeIMHy THUIOTEHY3bl NEPNEHIUKYISIPHO K HEW MpoBeneHa IUIOCKOCTh. Hanaute
TUTOMIAh CEUEHUS, eCTu KaTteThl paBHbI 20 1 21 cM, a 60koBOE peOpo paBHO 42 cM.

12.  OcnoBanmem mmpamuasl DABC sBnsercs tpeyromsauk ABC, y xotoporo
AB=AC=13 cm, BC=10 cm, pebpo AD mepneHAUKYISIPHO K MIOCKOCTH OCHOBAaHUS H
paBHO 9 cM. Haiinute miomans 60KOBOM MOBEPXHOCTH MUPAMHUJIBI.

13.  CTopoHBI OCHOBaHMI1 MPABUIIBHOMN TPEYTOIBHON YCEUCHHON MHUPAMU/IBI PAaBHBI
41m u 21M, a 6okoBoe pedpo paBHO 21M. Haiiaure BeIcOTy U anodemMy nupamusl.

14.  Beicora munuHApa paBHa 12 cM, a paguyc ocHoBaHus paBeH 10 cm. Lumuumap
MepeceueH IUIOCKOCThIO, MapaIeIbHOM €ro OCH, TaK, YTO B CEUEHUU IOJIYyYUTCS
kBajapaT. Haiinure paccrosHue OT OCH IMJIMHAPA 0 CEKYLIEH MITOCKOCTH.

15. TonmmuuHa OOKOBOW CTEHKHM M JHA CTaKaHa LMJIMHApUYECKON (opmbl paBHa 1
CM, BBICOTA CTakaHa paBHa l6cMm, a BHYTpEHHHH paauyc paBeH ScMm. Berumcaure
IUIOLIA/1b ITOJTHOM NOBEPXHOCTH CTAaKaHa.

16. /luaronanp mpsIMOYTOJILHOTO Mapajieienuneaa paBHa 18 ¢cM M cocraBisieT

yron B 3()° ¢ mwiockocTbio 60KOBOM rpaHu u yroi B 45 ¢ GokoBsiM pebpom. Haitaute
00beM MmapasuielieuIe/a.

17.  Haiiautre o0beM npsMol NpU3Mbl ABCA,B,C, , ecnmn ZBAC =120, AB=5cm,
AC=3cM 1 HaubosbIIas U3 Momaael OOKOBBIX rpaHel paBHA 35¢M2.

18. Breicota koHyca paBHa S5 cM. Ha pacctosHum 2 cM OT BEpIIMHBI €r0
nepecekaeT MI0CKOCTh, NMapajuiedbHas ocHOBaHUIO. Haliure 00beM MCXOAHOTO KOHYcCa,
ecii 00BEM MEHBIIET0 KOHYCa, OTCEKAEMOT0 OT HCXOIHOTO, paBeH 24 CHM*

19.  CrakaHuuK A1 MOPOKEHHOTO KOHMYEeCKOH (hopMbl nMeeT ryOuHy 12 cm u
JIMaMeTp BepxHeW yactu 5 cM. Ha Hero cBepxy IMOJOKWIM JBE JIOKKA MOPOKEHHOIO B
BHJIC NTOJTYLIApUN IUaMeTpoM 5 cM. [lepenoaHuT im MOpPOKEHHOE CTaKaH4MK, €CIIM OHO
pactaet? (OTBET NOATBEPAUTE PACCUETAMM)

20.  Jwmametp JlyHsl coctaBisieT (MpUOIM3UTEIHHO) YETBEPTYIO YacTh TUAMETpa
3emuin. CpaBHuTe 00beMbl 3eMiin U JIyHBI, cunTast UX MIApPAMH.

21.  Konwmyeckwuii 6ak umeet rinyOuHy 3 M, a €ro KpyIJiblid Bepx uMeet paauyc 1,5
M . CKOJIbKO JIUTPOB KHUJKOCTH OH BMe1laeT?

22.  W3mepeHus mpsiMOYrojbHOTO Mapaiienenunena paBHbl 8 cM, 12 cm u 18 cm.
Haiinute pedbpo kyba, 00beM KOTOPOTO paBeH 00beMy ITOTO MapajuiesenuIea.

23. Illap paguyca 41 am nepeceyeH MIOCKOCTBIO, HAXOAAMICHCS Ha PACCTOSIHUN 9
M OT 1eHTpa. Haiiaure miomanas ceueHus .
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24.  Breicota nunuHApa paBHa 12 cM, a paguyc ocHoBanus paBeH 10 cm. Hunmunaap
[IEpECEYeH IUIOCKOCTBIO, MApAJUIEIIBHOM €ro OCH, TaK, YTO B CEYECHHM IOIYYUIICS
kBaapar. Haliiure paccTosiHue OT OCH LMJIMH]IPA A0 CEKYIIEH MIIOCKOCTH.

25. JlmameTp OCHOBaHHUs IWJIMHJIpa paBeH | M, BbICOTa LMJIMHApPA paBHA UIMHE
OKPY>KHOCTU OCHOBaHus. Haiitu mionaas 60KOBOM MOBEPXHOCTH IUIUHIPA.

26.  CkoJbKO TOHAMOOWUTCS KpacKH, YTOOBI IMOKPACHTh Oak IMJIWHIPUICCKOU
dbopmbl ¢ AMamMeTpoM ocHOBaHUs 1,5 M U BbICOTOM 3M, €Clii Ha OJUH KBaJAPAaTHBIA METP
pacxonyercs 200 rp kpacku?

27. OceBoe cedyeHHe IWIMHIApPA — KBaJApaT, AUAroHaib KoToporo paBHa 20 cM.
Haitagure nnomaas 0OCHOBaHUS HHIIMHAPA

28.  OcHoBaHUEM NIPSMOro Mapajienenunena spiuserca poMO ¢ auaronansmu 10
cM U 24 cM, a BbicoTa mapasuienenunena pasHa 10 cm. Haiigute Oomblnero nuaroHaib
MapajuIeIeIuIe 1a.

29. Haiitu amaroHaib U 00bEeM MPSMOYTOJLHOTO TapaljiesieNuIeia, eclid ero
U3MEPEHUS paBHBI 8 ¢cM, 9 cMm U 12 cm.

30.  boxoBoe pebpo MpaBHILHOW TPEYTOJbHOW MUPAMUIBI PAaBHO 5 CM, a CTOPOHA
OCHOBaHHUs paBHa 6 cM. HaliauTe momaas 60KOBOM MOBEPXHOCTH MTUPAMUIBI.

31. Ilnomans ceyeHMs IIapa IIOCKOCTHIO paBHA 20cM2, a paccTOsHHE OT LEHTpa
mapa 7o cekyIiei miockocT paBHo 4 M. Haitnure o6bweM mrapa.

32. OcHoBaHWE TUPaMHUIbBl — TPSIMOYTOJBHBIA TPEYTOJbHUK, KATET KOTOPOTO
paBeH 40 M, a runoteny3a paBHa 41 m. Beicota mupamuasl paBHa 20 m. Haiinure o0bem
MAPaMU/IBI.

33.  BricoTa mpaBuiIbHOM YETHIPEXYTroJbHOM MUpamMuabl paBHa 4 cM, a anodema
oOpa3syert ¢ BbicOTOM yrou B 45°. Haiinurte minomiaas O0KOBOM MOBEPXHOCTH MUPAMUJIBI.

34. Pa3BepTka 60KOBOI MOBEPXHOCTH MUJIMHAPA — KBAJPAT CO CTOPOHOM, paBHOM
2cM. Halimute 06beM HuIHHpA.

35. OOpa3yromias KOHyca HakJOHEHa K IUIOCKOCTHM OCHOBaHMs MoJ yriiom 60°, a
paccTosiHME OT IIEHTpa OCHOBaHUsS J0 OOpa3yromie paBHO V3 M. Haiigure miomazns
OOKOBOM MOBEPXHOCTH KOHYCA.

36. ITnomiaap MOJHON MOBEPXHOCTH Kyba paBHa 24 cm?. Haiiure ero oobem.

37.  TIpsAMOYTOJIbHUK, CTOPOHBI KOTOPOTO PaBHBI 2 CM M 5 CM, BpaliaeTcsi BOKPYT
MEHbIIIeH cTopoHbl. Haiinure 00beM Tena BpalieHus.

38.  CtopoHa OCHOBaHUS NMPaBUJILHON YETHIPEXYTOJILHON MUPAMUJIbI PaBHA 5\2 M,
6oxoBoe pedpo paBHo 13 M. Haitnute o0beM nmupaMuib.

39.  CTOpoHBI OCHOBaHMSI MIPSIMOYTOJIBLHOTO Napajjiesienuiea paBHbl 2 ¢M U 3 ¢,
a JIuaroHayib paBHa 7 cM. Hailiaure miomaaes MOJHOW NOBEPXHOCTH MPSAMOYTOJIBHOTO
napajuiesenuIe 1a.

40.  TIpsAMOYTOJIBHBIN TPEYTONBHHUK, KAaTET KOTOPOTO paBeH 4 M, a TUIIOTeHY3a
paBHa 5 M, BpamaeTcsi BOKpYT Oonbiiero karera. Haiinute o0beM Tena BpaleHus.

41. BoxoBoe pedpo IIPaBUJILHOMN YETBIPEXYTOJIbHON IIPU3MBI
ABCDA1B1C1D1 paBro 6V3 M, a cTopona ocHOBaHMs paBHa 6 M. Haifgute yron Mexay
npssMbiMu AB1 u CDa.
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42. Beicota xoHyca paBHa 8 cM, a paauyc OocHOBaHMs paBeH 6 cm. Haiimute
IO OOKOBOM MOBEPXHOCTH KOHYCA.

43.  Croponsi AB u AD ocHOBaHHMS TPSMOYTOJBHOTO Tapajuiesenurena
ABCDA1B1C1D;1 paBubl 6 M 1 8 M, yrosn Mexay auaroHaipio ACi mapajuienenurena u
IUIOCKOCTBIO OCHOBaHMs paBeH 45°. Haiinure cunyc yrina Mexnay npsmoid ACiwu
10ckocThio ABBA1.

44.  JlmaroHanb KyOa paBHa 2V3 . Haitaure mmomaas €ro noJIHOM NOBEPXHOCTH.

45. Ha paccrosauu 9 cM OT IeHTpa mIapa MPOBEACHO CEYEHUE, JIMHA
OKPYHOCTU KOTOpOTo paBHa 24 cMm. Halimute o0beM 1mapa.

46. B xonyce mmHa oOpasyrwmieldl paBHa 5, a paguyc OCHOBaHHS paBeH 4.
Haiinure 06beM KOHYCA.

47. awel Tpu Touku: A(4;-2;5), B(2; 2; 1), C@3; 6; 1) B nmexapToBoi

PSIMOYTOJIBHOM cHCTeMe KoopauHaT. Haiiti: a) koopausats! Bextopos AB i AC, 0)

ckasipaoe nponssenenue sexropos AB u AC; g) yron mexny Bexropamun AB u AC

48.  Beruucnurth Imomanas TpeyroiabHuka c¢ BepmmuHamu A(—4;4;4), B(3;1;0),
C(—1;0;6).

49.  Haiizute wmHy Bextopa AB, e A(—1; —1; 1) u B(—3;1; 0).

50. Touka M He mexut B miockocTu Tpeyroiapauka ABC, K — cepenuna MB.
KaxkoBo B3aumMHoe pacnonoxenue npsmeix MA u CK?

_— —s 2 — @ — @ —

51.  VYmpocrtute BBIpa)KEHUE:! AC+BB; +BA+D,B+5,D, + DC eciu
ABCDA\B:C:D: - mapannenenunes,.

52.  Haiigute cymmy BekTopoB: @(4;2; —4) u b(6; —4; 10).

53.  HaiiguTe 1iuHy BEeKTOpa a— SE_:;, ecn a(2;1;-5), E[—3: 0; 1).

54.  Haiiqure mpinHy Bektopa AB, ecin A(2; —5;3) u B(5;1; —2).

55.  JlaHbBI BEKTOPHI E[—l; 3;—-3)u BC(4; —5; 1). HaifauTe KOOp/MHATEI
W JUIMHY BeKTOpa AC.

56.  OceBoe cedeHHe NUIUHAPA SBISETCS KBaIpaT, TMaroHaib KOTOPOTo paBHA

8v2 cm. Haiiqure 06beM HUIUHIDA.

57. B npaBunbHOI 4eTHIPEXyTroibHOM mupamue 60koBoe pedpo oOpasyeT
C IIOCKOCTBI0 ocHoBanus 45°. CTopoHa OCHOBAaHHMS IIMPAMUJIBI 6 CM.

Haiinute 06bemM mupamMuasI.

58.  Haiitu ckamspHoe npousseaenne sekropos: @(1,—2,1)u b (2,0,1)
59.  Haiiaure yrom Mexxay Bektopamu: a) @(1,1,1) u F(l, —1,—-1),
60.  Haiit kocumyc yrima Mexay Bekropamm: @(2,—1,1) u b (4,—3,5)
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2.4. Kputepuu OuleHKH
2.4.1. Kpurepuu ouneHKkH (3K3aMeH)

Kputepun oieHk# pe3y/ibTaTOB BbINOJIHEHHS
TEOPETHYECKOr0 3aJaHus

basel 3a
KPUTEPHUH OLICHKH

MakcuMaJbLHBII
o0a1 — 1 6ai1a

- JEeMOHCTpHpYeT TIiyOOKoe, II0JIHO€ 3HaHHWE€ U IOHMMaHue
IIPOrPaMMHOI0 MaTepUaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
U3J1araeT MaTepuall;

- Ja€T TOYHOE OIIPENEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb CYXICHUH,
IIPUBOJUT BEPHBIE apTyMEHTHI, A€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBUJIBHO U OOCTOSTENIHHO OTBEYAET HA COMYTCTBYIOIIME BOIPOCHL.

1

- JIeMOHCTpPHpYeT TIJyOOKoe, IIOJIHO€ 3HAaHME U IOHMMaHue
IIPOrPaMMHOTr0 MaTepHaa;

- B OCHOBHOM IpaBWJIbHO, 0€3 W3MEHEHHUsI OCHOBHOM CyTH I'pPaMOTHO U
JIOTMYECKHU BEPHO U3J1araeT MaTepual;

- JIONYCKAaeT HECYIIECTBEHHbIE HETOYHOCTU IPU ONPEACICHUH U
MCTOJIKOBAaHUHU OCHOBHBIX ITOHSTHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOSTEIbHOCTh CYXKICHHUH,
OPUBOJIUT BEpPHbIE apPryMEHTbl, BEPHO, HO C HE3HAUUTEIbHBIMU
OLIMOKaMU JIeJaeT BbIBO/IbI,

- MpaBWIbHO, HO COBEpIIAs HE3HAUUTEJIbHbIE OIIMOKM, OTBEYAeT Ha
COITyTCTBYIOILME BOIIPOCHI.

0,6

-pacKpbIBa€T OCHOBHOE COJAEp)KaHME YyuyeOHOro MaTepuana, HO
0OHApYKUBAIOTCS CYLIECTBEHHBIE poOebI B MMOHUMaHUU
IIPOTPaMMHOI0 MaTepuaia

- HEMOJIHO, Hapy1Ias MOCIeI0BATEIbHOCTh U3JIaraeT MaTepuan;

- JIOMyCKaeT OMMOKH B OMNpeNeleHHH H WCTOJKOBAHMM OCHOBHBIX
MMOHATHH;

- IIpU OTBETE JIEMOHCTPUPYET CAMOCTOSATEINBHOCTh CYXKICHUH,
MPUBOJIUT YACTHYHO BEPHBIE apryMEHTBI, OTJECIbHBIC BBIBOJBI HEIb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYJEHT HWCHBITHIBAET 3HAYUTEIBHBIE 3aTPYJHEHHS, OTBEYas Ha
COIIYTCTBYIOLIUE BOIPOCHI.

0,3

- HE 3HAeT 3HAYUTEIBHOM YacTH MPOrpaMMHOr0 Marepuania, JOIyCKaeT
CYIIIECTBEHHBIC OIIMOKU;

- HE 3HaeT WIM JaeT HEBEPHOE ONpPEACICHUE M HUCTOJIKOBAHUE
OCHOBHBIX MMOHSITHH

- HE MOXET MNPHUBECTH BEPHBIE APIYMEHTHI, JEIACT HENPABUIbHbBIC
BBIBOJIBI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOIIME BOMPOCHI.

UTOI'o
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Kpurepun oueHKH NPaKTHYECKOr0 3aJaHUA 110 ajredpe

Banael 3a
KPUTEPHUHU OLIEHKH

XoI peuieHus BEpHbIM, MPUBEACHO 000CHOBaHHOE

pELICHUE, II0JYyYEH BEPHBIIA OTBET

BEpHOE

1,5

Xoll  pelleHWsi  BEPHBIM, HO ommuoOKa

BBIYMCIIMTEIIBHOIO XapaKTepa,

JOTyIIEHa  OjHa

1

Pemrenne wagaTo jIorMdecku BE€pHO, AJOIMYIICHA BBIYMCIIHUTCIbHAA
OH_II/IGKa; WJIKM pCHICHUC HEC JOBCACHO 10 KOHIIA, OTBET OTCYTCTBYCT

0,5

HesepHoe pelieHre, HeBEpHbIN OTBET WIM OTCYTCTBUE PEILEHUs

0

UTOro

1,5

Kpurtepuu onleHKH NPaKTHYECKOT0 3aJaHHUS 110 FTeOMeTPUH

Banaebl 3a
KPUTEPHUHU OLIEHKH

HalJIeH BEPHBIN CIIOCO0 peIeHus;

IpHUBe/IeHa BepHas IOCJIEeI0BAaTEIbHOCTh BCEX MIAroB pEIICHHUS,
BEPHO 00OCHOBAHBI BCE KIIFOUEBBIC MOMEHTHI BEIOPAHHOTO CIIOc00a
peleHus;

BEPHO OTMEUEHBI Ha YEPTEKE CBOMCTBA BCEX IMPEICTaBICHHBIX B
yCIIOBUU GUTYD U UX DJIEMEHTOB;

BEPHO BBIMOJIHEHBI BCE MPeoOpa3oBaHUs U BHIYUCICHUS;

MOJTy4eH BEPHBIN OTBET

1,5

HalJIeH BEPHBIN CIIOCO0 peIieHus;

IpHUBe/IeHa BEPHAs MOCJIEI0BATEILHOCTD BCEX IIArOB PEILICHUS;
JOMYIICHBI  OTCYTCTBHS W (WJIM) HErpyOble OImMOKH B
000CHOBAaHUSX KITIOYEBBIX MOMEHTOB;

BEPHO OTMEYEHBl HAa YEpPTEk,E CBOWCTBA MPEACTABICHHBIX B
YCIIOBUU (PUTYp U UX DIIEMEHTOB, KOTOPBIE UTPAIOT BAXKHYIO POJIb B
pelIeHUN 3a/1a4u;

JOMyIlleHa OAHa Herpybas BBIUMCIUTENbHAS OIIMOKa, HE
BIIMSIONINE HA MPABWJILHOCTh JAJIbHEHIIIET0 X04a pEeHIeHUs

XO/JI peUIeHHs BEPHBIIA;

pelieHue, BO3MOXHO, HE 3aBEPIIEHO;
JOMYIIEHBl  OTCYTCTBUS U (WIN)
000CHOBAaHHSX KITIOYCBBIX MOMEHTOB;
OTMEUEHHbIE Ha YepTe)Ke CBOWCTBA MPEACTABICHHBIX B YCIOBUHU
GUTYp 1 UX SJIEMEHTOB UMEIOT HETOYHOCTH;

JOMYIICHBl ~ HErpyOble  OMMOKM B  BBUMCICHHSIX W B
peoOpa3oBaHUAX, HE BIUSIONINE HAa TPABUIIHOCTD X0/1a PEIICHHS;
B pPe3yJIbTaTe ITUX OMIMOOK MOXKET OBITh IMOJTYICH HEBEPHBIN OTBET

HerpyOble  OmMOKH B

0,5

HCBCPHOC PCIICHUC, HeBepHHﬁ OTBCT MJIM OTCYTCTBUC PCHICHUS

MTOT'O

1,5
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