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Penensus:

Jlannas pabouas npoepamma npedcmasisem coool npocpammy 0Jisl NPenooasaHus
mamemamuxu 6 11 kracce ¢ npogunbhvim yposHem 00pa308anus.

Ilpoepamma  omeeuaem  coépemenHbIM — MpeOOBaAHUIM K 00yueHuro  u
NPAKMUYECKOMY 08IAO0CHUIO MAMEMAMUKOU U OMPAdXCAem CO8peMeHHble MeHOeHYUU
8 0OyueHuU U BOCNUMAHUU TUYHOCTIU.

Ilpoepamma Hocum yernocmuwvlli xapakmep, 6vlOeleHbl CMPYKMYPHble Yacmu,
OCHOBHbBIE KOMNOHEHMbL NPEOCMAsieHbl GHYMPU Yacmell, CO2NACO8AHbL Yel, 3a0ayu
U Cnocoodvl UX OOCMUINCEHUS.

Tosicnumenvhas 3anucka cocmasieHa neoacocudecKu cpamomuo. A3vlk u cmuio
UBTIOHCCHUSA YeMKUT, ACHBIU, O0KA3AMEIbHbLU, TOSUUHBLI.

Temamuueckuil nian yyumsléaem OCHOBHble MpPebosanus K OpeaHu3ayuu yueoHo-
B0CNUMAMENILHO20 NPOUECCA 8 YUPENCOEHU.

Cooeporcanue npocpammvl HOCUM NPAKMUYECKUll Xapakmep, COOMEencma)yem
COBPEMEHHBIM OOCMUNCEHUIM Ne0a202UKU U NCUXOJI02UU Oemell.

Buioenenwvl ocnosnvle HanpasieHus cooepicanusl.

Memoouueckoe obecneueHue npocpammvi O0OCMAMOYHO NOJHO NPeoCmasisiem
neoazozauieckue, NCUxol02udecKue U OpeaHu3ayuoOHHvle YCi08us, Heooxooumvle 0.
NOJYYeHUs B0CNUMAMEIbHO-PA38UBAIOWe20 Pe3)Ibmama.

IIpoepamma npedycmampusaem OesmenbHOCMHbIUL NO0X00, PA3HOYPOBHEBOE
obyuenue u ompadicaem UHOUBUOYATIbHBIN NOOX00 K 0OVUAIOUUMCHL.

B npoepamme yumena cneyuguxa yuebHo20 3a8edeHuss U OMPAdNCeHd
NPaKmu4ecKkas HanpaeieHHOCMb Kypcd.

Taxum obpazom, OanHas padbouas npospamma Moxcem Ovimb PeKOMeH008aHa Oisl
nianuposarusi pabomol 8 11xnacce.

Peyenzenm:

yyumens mamemamuxu MBOY Kanucmpamosa E. B.
«l umnasusaNe3 1»




MNOACHUTEJIBHAS 3AIIMCKA
JlaHas mporpamMa cocTaBjIeHa HAa OCHOBE CIIEAYIOIIUX TOKYMEHTOB:

o @enepanbHoro 3akoHa oT 29.12.2012 N-273 @3 «O6 ob6pa3oBaHuud B
Poccuiickon @enepaunmn» B JEUCTBYIOIIEH PEIAKIINY;

o Ilpukaza MunuctepcrBa ob6pazoBanuss P® ot 05.03.2004r. Nel089 «O6
YTBEPKJICHUU benepanbHOTO KOMITOHEHTA roCy/apCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB HAYAJIBHOIO OOIEro, OCHOBHOTO OOINEro u
CpelHero (ITOJIHOro) o01ero 00pa3oBaHus» B IEUCTBYIOIIEH pEAAKLINN;

o Ilpukaza MunoOpa3zoBanuss P® ot 09.03.2004 N 1312 "OO yTBepkaeHUH
(denepasibHOro 0a3MCHOr0 y4yeOHOTO IJIaHA U NPUMEPHBIX YUYEOHBIX IMJIAHOB
JUIsl 00pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit deneparuu, peain3yronmx
porpamMmsbl 00111eT0 00pa3oBaHus" B ACHCTBYIONICH peaKilny;

o IIucbma MunucrepcTBa oOpa3oBaHusi u Hayku Poccuiickoit deneparuu ot 7
utonss 2005 roma NO3-1263; «O npuMepHbIX MNporpaMMax MO Yy4eOHBIM
npeaMeram geaepaibHOr0 0a3UCHOr0 Y4eOHOTO IJIaHay;

o IlpumepHoil mnporpaMmbl cpeaHero (MOJIHOro) ooOmero oOpa3oBaHUA 10
yueOHOMY npeamery «Mamemamuka»;,

¢ aBTOPCKOM mporpammsl 1o airedpe A.I'. Mopakosuya;

o [Ilonoxenus o paboueil mporpamme Mo yueOHOMY MPEIMETY, YTBEPKICHHOTO
npukazom aupektopa Nel79-J ot 30 asrycta 2018 roma MBOVY r. Kyprana
«I'mmuazust Ne31».

Pabouast mporpamMmMa cocTaBjieHa Ha OCHOBE CIEAYIOIINUX YYEOHUKOB!

Mopoxosuu A. I'., Ceménos I1. B. Aneebpa u nauana ananuza. 11 knacc. B 2 u.
Y. 1. Yuebnux ona obweobpazosamenvuuix yupesdcoeHul (npohuivtulil Ypo8eHs). —
4-e uzoanue, cmepeomunuoe — M.: Muemosuna, 2010. — 287 c.: un.

Mopoxosuu A. I'., Ceménos Il. B. Anceobpa u navanra ananuza. 11 xnacc. B 2 u.
Y. 2. 3a0aunuk 0ns 00ueobpazoeamenbHulX yupetcoeHull (Npo@duibHbulll YPOBeHs). —
4-e uzoanue, cmepeomunuoe — M.: Munemosuna, 2010. — 287 c..: un.

Amanacan JI.C., bBymyszoe B.®. u op. I'eomempus. 10 —11: yuebnux oOna
0bweobpazosamenvHulx yupescoenuil — 17-e usoanue. — M.: «IIpoceewenuer, 2007e.
—335c¢.:un

PaGouass mnporpamma KOHKPETU3UPYET COJEp)KaHHE TNPEAMETHBIX TEM
00pa30BaTeIBLHOTO CTAaHIAPTA U JAET MPUMEPHOE pACTIPEICIICHIE YYCOHBIX YaCOB 10
paszenam Kypca.

N3y4yenne MaTeMaTuKu B TaHHOM Kypce HOCUT MOAYJbHBIN XapakTep. OH, Kak
u B 10 kiacce, COCTOUT U3 IByX YacTei: anreOpsl ¥ HAYall aHAIM3a U TEOMETPHH.



Ienu

W3ydyeHnne maTeMaTHKH B CTapliedl IMIKOJe Ha MNpPOPHIBHOM  ypOBHE

HAIIPaBJICHO HA JIOCTVMIKECHUE CIICIYIOIINX LIEJICH:

e (¢dopMUpOBaHHE TIPEACTABICHUNA OO0 HIEAX W METoAaxX MAaTeMAaTUKH;, O
MAaTeMaTUKE KaK YHHUBEPCAJIBHOM S3bIKEC HAyKH, CPEACTBE MOICIUPOBAHUSA
SBJICHUH U IIPOLIECCOB;

® OBJIAJICHHE YCTHBIM W TNIHCBMEHHBIM  MAaTEMaTHYECKUM  SI3BIKOM,
MaTEMaTUYECKHUMH 3HAHUSAMH W YMEHUSIMHU, HEOOXOAUMBIMH I H3yYEHHUS

IIKOJIEHBIX €CTECTBCHHO-HAYYHBIX JIWCIUILINH, JUIS  TIPOJOJDKCHUS
oOpa3oBaHMsI W OCBOCHHUS W30paHHOW CIEIUAIBHOCTH Ha COBPEMEHHOM
YpOBHE;

® pa3BUTHUE  JIOTUYECKOTO  MBIIUICHUS,  aJrOPUTMHUYECKOM  KYJBTYpHI,
MPOCTPAHCTBEHHOTO BOOOPAXKEHMUSI, pa3BUTHE MAaTEMATUUYECKOTO MBIIUICHUS U
UHTYUIIUM, TBOPYECKHX CIOCOOHOCTEHl Ha YpPOBHE, HEOOXOJIUMOM ISt
MPOJOJDKEHUs OOpa3oBaHMsl M NI CAMOCTOATENBHOM  JESTENbHOCTU B
0o0JaCTM MaTeMaTUKU W €€ MNPUJIOKEHHM B Oyaymied npodeccrnoHanbHOU
JEATEIIbHOCTH;

® BOCIUTAaHUE CPEJCTBAMU MATEMATHKU KYJIbTYPbl JUYHOCTH: 3HAKOMCTBO C
HUCTOPUEN pA3BUTHUA MATEMATUKH, OBOJIIOUMEH MaTeMaTUYECKUX HJIEH,
MOHMMAaHHUE 3HAYUMOCTH MaTEMAaTHUKH ISl 0OIIECTBEHHOTO Mporpecca.

JIiist peanm3anuu 1esnei pemarTcs CIeIYIONNe 3a0auu:

e cucTeMaTu3alus CBEACHUW O YHWCIAxX; W3YyYECHHE HOBBIX BHUIOB YHCIOBBIX
BbIpaXEHUW U (HOPMYJ; COBEPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB U
BBIYUCIIUTEILHON  KYyJNBTYpPhl,  paclIUpeHHEe ©W  COBEPIICHCTBOBAHUE
anreOpanyeckoro amrmapara, cOpMUPOBAHHOTO B OCHOBHOW IIIKOJIE, U €ro
MPUMEHEHHUE K PEIICHUI0 MaTeMaTHYECKUX U HEMaTEMaTUUECKUX 3a]1ay;

® paCHIMPEHHE W CHUCTEMAaTH3aIMs OOIUX CBEACHHM O (YHKIMSIX, IMOMOJTHCHHE
KJlacca M3y4aeMbIX (PYHKIUH, WILTIOCTpAIUs IMIUPOTHI TPUMEHEHUST (PyHKITUN
JIJISl OTTUCAHUSI M U3YUYEHUS PeabHBIX 3aBUCUMOCTEH;

e (QopMmupoBaHuE yMEHUS TPUMEHSATH TOJYYEHHbIC 3HAHUSA [JIs PpElICHUS
MPAKTUYECKUX 3a/1a4;

® pa3BUTHUE MPEACTABICHUN O BEPOITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
B OKpYXXaloIllleM MHPE, COBEPIICHCTBOBAHUE HHTEIUICKTYyaJbHBIX U PEUEBBIX
YMEHUM MyTeM O0OTallleHUs] MaTeMaTHYECKOTO sI3bIKa, Pa3BUTHSI JIOTHYECKOTO
MBIIUICHUS;

® 3HAaKOMCTBO C OCHOBHBIMU MAEAMHU U METOJAMU MAaTEMaTUYECKOTO aHAJIN3A.



Mecmo npeomema 6 pedepanvHom 6A3UCHOM YUeOHOM niaane

CormacHo ¢enepanbHOMy 0a3HCHOMY Y4eOHOMY TUTaHY JUIS 00pa30BaTEbHBIX
yapexaeHuii Poccuiickoit ®eneparuun (BYII — 2004 r.) Ha n3yyeHne MaTeMaTHUKH B
11 xnmacce Ha mpodMILHOM YpOBHE OTBOAUTCS HEe MeHee 204 vacoB u3 pacuéra 6
4acoB B HEJIEIIIO.

Takum oOpa3om, Ha U3yueHUE aiNreOpbl U Hayajdl MaTEeMaTHYECKOTO aHallu3a B
JTAHHOM Kypce OTBOAUTCS 4 yaca B HEJeNo, Bcero 136 4acos, a reoMeTpuu 2 4yaca B
HEJIeI0, Bcero 68 yacos.

Kypcusom BbiIeneH wmaTepuan, KOTOPBIM TMOJICKHUT HW3YYCHHIO, HO HE
BKJIFOYAETCS B TPEOOBAHUS K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

ObweyuebHvie yMeHUs, HABbIKU U CHOCOObL 0esImenbHOCHU

B xonme wu3yueHus MaTeMaTHMKd B NOPOQUIBHOM Kypce cTapliel IIKOJIbI
ydamiecs: MpoJI0JKAIT OBJAJCHUE PAa3sHOOOpPA3HBIMHU CIIOCOOAMU JIEATEIbHOCTH,
IpUOOPETAIOT U COBEPIIEHCTBYIOT OIIBIT:

MPOBEJCHUS JIOKA3aTENbHBIX PACCY)KICHUH, JIOTHYECKOrO0 OOOCHOBAaHUS
BBIBOJIOB, HCIIOJIb30BAHMS PA3UYHBIX S3BIKOB MaTEMaTHKW I WIUTIOCTPAIlHH,
MHTEPIIPETALNS, ApPTyMEHTAIUU U I0Ka3aTeIbCTBA;

pelIeHus IMHUPOKOTOo Kiacca 3a/ad U3 Pa3InyHbIX Pa3esioB Kypca, MOMCKOBOU
U TBOPYECKOM JMEATEIbHOCTH MpPH PEUICHUM 3373y MOBBILIEHHOW CJIOXKHOCTU U
HETHUIOBBIX 33]1a4;

IUIAHUPOBAHUA M OCYIIECTBJICHUS  AJITOPUTMUYECKOM  JEATEIbHOCTH:
BBITIOJTHEHHSI U CAMOCTOSITEIBHOTO COCTABJICHUS AJTOPUTMHUUECKHUX MPEANUCAHUN U
WHCTPYKIIMH HAa MaTeMaTHYEeCKOM MaTepHalie; MCIOJIb30BaHUS U CAMOCTOATEIHLHOTO
COCTaBJICHHsSI (OpPMYyJ Ha OCHOBE OOOOIIEHWS YaCTHBIX CIIy4aeB U pPe3yJbTaTOB
HKCIIEPUMEHTA; BHITIOJTHEHHS PACUE€TOB MPAKTHUECKOTO XapaKTepa;

IOCTPOEHUSI M HCCJENOBAHUS MaTeMaTUYECKUX MOJENeH Uisi ONHCaHUs U
pellieHus] MPUKIAIHBIX 3a/1ay, 3a/1ad U3 CMEXHBIX TUCUUIUIMH U PEaJbHOM KU3HU;
IPOBEPKU U OLEHKU PEe3yJbTaTOB CBOEH pabOThI, COOTHECEHHS] UX C MOCTaBIEHHON
3aJjaueid, C JIMYHBIM )KU3HEHHBIM OIBITOM;

CaMOCTOSTENbHON pabOThl C HCTOYHUKAMH MH(POPMALIUU, aHaTu3a, 0000IIeHUS
¥ CHCTEMAaTH3alliY TOTy4YeHHOW NH(OPMAallY, HHTETPUPOBAHUS €€ B JIMYHBIH OIBIT.



TPEBOBAHUSA K YPOBHIO YCBOEHUA MATEPUAJIA YYEBHOI'O
IHHPEIMETA «MATEMATHUKA»

B pesynbTaTe m3ydeHus anreOphbl M Havajl aHaIu3a Ha IpoduiIbHOM ypoBHE B 11
KJIACCEe yYalTuecs JOJKHBI
Moovyab «Aneebpa u navaia aHaIu3ay

3HATH/ HIOHUMATh:

o 3HAYEHUE MATEMAaTHYECKOM HAyKW Ui PEIIEHUS 3a7ay, BO3HUKAIOIIHUX B
TEOPUH U NPAKTUKE; IIUPOTY U OIPAHMYEHHOCTb NPHUMEHEHMS MaTeMaTHYECKUX
METOJIOB K aHAJIM3Y U UCCIIEA0BAaHUIO IIPOLIECCOB U SBJIEHUH B IPUPOJIE U OOILECTBE;
o 3HAQYEHUE MPAKTUKU U BOIIPOCOB, BO3ZHUKAIOIIMX B CAMOM MATEMaTHKE, IS
(bopMHpOBaHUS U PA3BUTHS MAaTEMaTUUYECKON HAYKH;

. UJEU PACIIMPEHUs YUCIOBBIX MHOXKECTB KaK CIOco0a MOCTPOCHHS HOBOIO
MaTeMaTUYECKOr0 ammapara Juisl pelleHUs IMPAaKTUYECKUX 3aJad U BHYTPEHHUX
3a/1a4 MaTeMaTUKH;

. 3HAYEHUE UJIEH, METOJIOB U PE3YJIHTATOB AJTEOPbl 1 MATEMATUYECKOTO aHaIN3a
JUIS1 TIOCTPOCHUS MOJEJIEN PEANIBHBIX ITPOLIECCOB U CUTYALIHN;

o BO3MOKHOCTH TE€OMETPUYECKOTO s3bIKA KaK CpEICTBAa OIMCAaHUS CBOWCTB
pEeanbHbIX PEIMETOB U UX B3aUMHOI'O PACIIOJIOKECHMUS;

o YHUBEPCAIBHBIM XapaKTEP 3aKOHOB JIOTMKA MATEMaTUYECKUX PaCCYXIECHUU,
UX MPUMEHUMOCTb B Pa3JIMYHBIX 00JACTSIX YEIOBEUECKOU eATEIbHOCTH;

o paznuure TpeOOBaHUMN, MPEIbSIBISIEMbIX K JOKa3aTENbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COLIUAIIBHO-ODKOHOMMYECKUX U T'YMaHUTAPHBIX HAYKaX, HA [IPAKTUKE;
o poJib  AKCMOMAaTUKM B MAaTeMaTUKE;  BO3MOXKHOCTb  ITOCTPOCHMS
MaTeMaTHYECKNX TEOPUN Ha AKCHOMATHYECKOM OCHOBE; 3HAUYCHHE AKCHOMATHUKHU IS
JIpYyrux oOyacteil 3HaHUS U AJi IPAKTUKHU;

° BEPOSITHOCTHBIM XapakTep Ppa3JIMYHBIX IIPOIECCOB U 3aKOHOMEPHOCTEH
OKPY’KaIOIIEro MUpPA.

Ymems:

° BBITIOJTHATh apu]meTnyeckue AEHCTBUS, codeTas YCTHbIE M THUChMEHHBIC

IPUEMBbI, TTPUMEHEHHUE BBIUYHCIHUTEIBHBIX YCTPOMCTB; HAXOJWTh 3HAYCHUS KOPHS
HATypaJbHOM CTEMEHW, CTENEeHU C pAIMOHATILHBIM TIOKa3areneM, Jorapudma,
UCIIOJIB3YsI TPU HEOOXOAMMOCTH  BBIYHCIIHUTENIbHBIE YCTPOMCTBA; IMOJI30BATHCS
OLICHKOM Y MPUKHUJIKOMN ITPU MPAKTUYECKUX pACUETaX;

o MPUMEHSATH MOHSTHUS, CBA3aHHBIE C JCIUMOCTBIO LEIbIX YUCEN, MPU PEIICHUN
MaTeMaTUYECKHX 3a/ady;

o HAXOJIWTh KOPHM MHOTOWIEHOB C OJHOM NI€PEMEHHOW, pPACKJIAIbIBaTh
MHOTOYJIEHBI HA MHOXKHUTEIIH;



L BBIITIOJIHATD I[GﬁCTBHH C KOMIIJICKCHBIMHU quciaaMu, IIOJIB30BAaThCA
FCOMGTpI/I‘IGCKOI‘/’I I/IHTepHpeTaHI/IGﬁ KOMIIZICKCHBIX YHUCCJI, B HpOCTCP'IIHPIX ciydasax
HaXOJIUThb KOMIIJICKCHBIC KOPHHU ypaBHeHHﬁ C ﬂGﬁCTBHTGHLHBIMH KO3(1)(1)I/IHI/IGHT8,MI/I;

o NPOBOAWTH  MPEOOpa3oBaHHUsl UYUCIOBBIX U OYKBEHHBIX  BBIPAXKCHHIH,
BKJIFOYAIOLIUX CTENCHH, PaJUKallbl, Jorapu(Mbl 1 TPUTOHOMETpHUUECKHE (DYHKIIUH.

. OINpeAEATh 3HaueHUE (YHKIUM MO 3HAUEHUIO apryMEHTa NpU Pa3IMYHBIX
crioco0ax 3aaHust QyHKIUU;

. CTpOUTh TpapuKU H3YYEHHBIX (YHKUIUH, BBINOIHATH MPeoOpa30BaHUs
rpadukos;

. OTHCHIBATH MO TpaduKy U 1o ¢GopMylie TOBEIEHUE U CBOWCTBA (PYHKIIHIA,

o pelath ypaBHEHMsI, CHCTEMbl ypaBHEHUH, HEPABEHCTBA, UCIIOJIb3Ysl CBOWCTBA
(GyHKUMNA 1 uX rpaduyecKue MpeACTaBICHHUS;

. HaXOJIUTh CyMMY O€CKOHEUYHO YOBIBAIOILIEH T€OMETPUUECKON IPOrPECCHH;

o BBIUMCIISATH IPOU3BOJHBIE U IEPBOOOpPA3HBIE BJIEMEHTAPHBIX (PYHKIIMIA,

INpUMCHASA IIpaBUJlda BBIYHUCIICHHUA IIPOU3BOAHBIX H HepBOO6pa3HI)IX, HCIIOJIB3YA
CIIpaBOYHBIC MAaTCPUAJIbI;

o UCCIIEN0BAaTh (PYHKIIMU U CTPOUTH UX IPAPUKH C TOMOILBIO MPOU3BOTHOM;

J pemiath 3aJayd C NPUMEHEHHWEM  ypaBHEHHUs KacaTelbHOM K TIpaduky
dynxmm;

o peliath 3aJaud Ha HaxXoKJIeHUE HauOOJbLIEro | HAaWMEHBIIEr0 3HA4YEHUs
(GyHKUIHMH Ha OTPE3KE;

o BBIYMCIIATH IUIOIIA/1b KPUBOJIMHEHHOM Tpaneuuu;

o peliath paldoHaNbHbIE, MOKa3aTeabHble U JIOTApU(PMUUECKHE YpPABHEHHS U

HEPABEHCTBA, NPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUSI, UX CUCTEMBI;
o JIOKa3bIBAaTh HECIIOKHBIE HEPABEHCTBA,;

o pemarb TEKCTOBBIE 3aJadyd C IIOMOIIBIO  COCTAaBJIECHUS YPAaBHEHHUW, U
HEPABEHCTB, MHTEPIIPETUPYS PE3YNBTAT C yUETOM OIPAHUYEHUH YCIIOBUS 3a/1a4H;

° nU300pakaTh HA KOOPAMHATHOW MJIIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUI U
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

o HaXOJUTh MPUOJIMKEHHBIE PEUICHUS YpPAaBHEHUH M HMX CHUCTEM, HUCIOJIb3Ys
rpadudecKuit METo;

o pelath ypaBHEHHs, HEPaBEHCTBA M CHUCTEMbl C IPUMEHEHUEM TpadudecKux
MPE/ICTaBICHU, CBOMCTB (DYHKIIHI, MPOU3BOJHOM;

o pemiaTh npocreiime KOMOMHATOPHBIE 3a/1ayd METOJOM Tepedopa, a TakkKe ¢
UCIIONIb30BaHUEM H3BECTHBIX (GopMyln, TpeyroiabHuka [lackans; BBIYUCIATH
ko3¢ uuenTsl 6uHoMa HpioToHA 10 popMyIsie U C UCTIONB30BAHUEM TPEYTOJIbHUKA
ITackans;



° BBIYHCIIATh, B MPOCTEUININX CIy4dasx, BEPOSTHOCTH COOBITHH Ha OCHOBE
[I0JICY€ETA YKCJIa UCXO/IOB.
Hcnonvzosame npuobpementvle 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimeibHOCU U
NOBCEOHEBHOU HCU3HU O
° MPaKTUYECKUX pPacueToB MO (opmysaM, BKIOYas (HOpMyIbI, COaepsKanue
CTCTIICHU, paJWKajbl, JIOTapuPMBI W TPUTOHOMETPUYECKHUE (PYHKIHUH, TIPH
HEOOXOJMMOCTH  HCIOJIb3ysS  CIpaBOYHBIC  MaTepualbl W MPOCTCHIIHE
BBIYHCIIUTEIBLHBIC YCTPOUCTBA,
° OMKCAHUS W HUCCIICIOBAHUS C IOMOIIBIO (DYHKIIMH peaJbHbIX 3aBUCHMOCTECH,
MPEACTABICHUS X TpaudecKu; HTEPIPETAIIUU Tpa(UKOB peaTbHBIX MPOIIECCOB;
° pEeIICHUSI TEOMETPUYCCKUX, (DU3UICCKUX, OIKOHOMHYECCKHX ¢ APYTHX
MIPUKIIAJIHBIX 3aJ71a4, B TOM YHUCJIe 3aJla4 Ha HauOOJIbIINEe U HAaUMEHBIITNE 3HAUYCHHS C
MIPUMEHEHHUEM allliapaTa MaTeMaTHIEeCKOTO aHaJn3a;
° MTOCTPOEHUS 1 UCCIICIOBAHUS MPOCTEHIIINX MaTEMAaTHIECKIX MOJICIICH;
° aHajM3a peajbHBIX YUCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BHJE JHATrPamMM,
rpaduKOB; JUIsI aHaIM3a HHPOPMAITUX CTaTUCTHYECKOTO XapaKTepa.

Mooyiw «l eomempusiy

YMers:

. COOTHOCUTH TUIOCKHE TEOMETPUYECKUE PUTYPBI U TPEXMEPHBIE 0OBEKTHI C UX
OMMUCAHUSIMU, YEPTEIKAMU, U300pKEHUSIMU; pa3INYaTh U aHATU3UPOBATh B3aMMHOE
pacrosioxxenue Guryp;

. M300pakaTh reoMeTpuyYecKkre (PUrypsl U Tela, BBITIOIHATh YEPTEXK M0 YCITOBUIO
3a7a4u;
. pelIaTh TEOMETPUUECKUE 3a/1a4l, ONUPASICh HA U3YUYECHHBIE CBOMCTBA

IUTAHUMETPUUECKHUX U CTEPEOMETPUUECKUX (PUTYpP U OTHOLICHUN MEXIy HUMH,
NpUMEHSS anreOpanvyecKuii 1 TPUrOHOMETPUYECKUI armapar;

. IPOBOJUTH AOKa3aTeIbHbIE PACCYKJICHUS TIPU PEILICHUHU 3a/1a4, 10Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

. BBIUMCIISITH TUHEHHBIC DIEMEHTHI U YTJIBI B TIPOCTPAHCTBEHHBIX
KOH(UTypausx, 00beMbl U MIIOIIAN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN U UX
MPOCTEHIITNX KOMOMHAIIHIH;

. MPUMEHSTh KOOPAUHATHO-BEKTOPHBIN METO JJIsl BBIYMCIIEHUSI OTHOIICHUH,
PaCCTOSIHUM U YTJIOB;

. CTPOUTH CEUCHHS] MHOTOTPaHHUKOB U H300pakaTh CEUCHUS TEJ BPAIICHHS.
Hcnonvzosams npuobpemennvie 3Hanus U YMEHUs. 8 NPAKMUYECKOU 0esimeIbHOCU U
NOBCEOHEBHOU HCUZHU OJI5L

. UCCIeI0BaHus (MOAETUPOBAHNS) HECIOKHBIX IPAKTHUECKUX CUTYaIlHil Ha
OCHOBE M3y4eHHBIX (JOPMYJI U CBOMCTB (UTYD;



. BBIYHMCIICHUSI JIUTMH, TUIOMAAEH U 00beMOB pealbHBIX OOBEKTOB MPU PEIICHUU
MPaKTUYECKUX  3a7ad, HCIOJB3Yd TIPpU  HEOOXOJMMOCTH  CIPABOYHUKH H
BBIYMCIIUTEILHBIE YCTPOUCTBA.

COAEPXKXAHUE YYEBHOI'O IPEJIMETA «<MATEMATHKA»

(204 gaca: Mmoxynb «AnreOpa u Havana aHanuza» - 136 yacos,
Moynb «['eomeTpusi» - 68 qacoB)

Mooynb «Anecebpa u nauana anaiusay
Tematnueckoe miaHupoBaHue coctaBieHo k. YMK A.I'. Mopakosuya u Jip.

«Anrebpa u Hayana aHanu3a», 10-11 kimacc Ha ocHOBe ¢eaepaTbHOTO0 KOMIIOHEHTA
roCyJapCTBEHHOIr0 CTaHAapTa oOmero oOpa3oBaHUA C YYE€TOM aBTOPCKOIO
TEeMaTUYECKOr0 TIJIaHUPOBAHUSI y4eOHOro Matepualia, OIMyOJIMKOBAaHHOTO B KHUTE
Matematuka. 10 — 11 xkjaccel: pa3BepHYTOE€ TEMAaTHYECKOE IIJIAHUPOBAHHE:
npoduibHBIN ypoBeHb / aBT.-cocT. H.A.Kum, 2009.

IHoBTOopenne kypcalOkmnacca (54)

MHuorowiensl (12 1)

MHoOrouneHsl OT OJHOM UM  HECKOJBbKHX MEpeMEHHbIX. [lemnumocTh
MHOTOUYJICHOB. [leleHne MHOTOWIEHOB C OCTaTKOM. PallMOHalibHbIE KOPHHU
MHOTOWICHOB C LeNbIMH Kod(dduimentamu. PemieHue 1enbix anreOpandeckux
ypaBHenuil. Teopema besy. Cxema [opnepa. Yucio KOpHEH MHOTOYJIEHA.
MHorouieHbl OT JBYX MEepeMEHHBIX. DOPMYyJIbI COKPAILIEHHOTO YMHOXEHHUS IS
crapmux creneHe. bunom HeroToHa. Muocounenvr om HeckonvbKux nepemeHHblx.
Cummempuueckue u 00HOPOOHbIe MHO20YIeHbl. Y PABHEHUS BBICIIIUX CTEIICHEH.

Crenenu u kopHu. CreneHHbie GpyHKuMU (22 1)
[TonsiTe KOpHS N-U CTENEHU U3 JAEUCTBUTEIBHOrO uncia. OyHKIuu Y = W ,

ux cBoiictBa u rpaduku. CBoiictBa kopHiS N-i creneHu. IIpeoOpa3oBanue
BBIPAKECHUH, COJIepKAIMX paauKkaiibl. CTENEHb ¢ pallMOHAIbHBIM MOKA3aTEJIEM U €€
cBoiicTBa. IloHATHE O CTENIEHU C NEUCTBUTCILHBIM MOKa3zateiieM. CBOMCTBA CTEECHU
C JEUCTBUTENIBbHBIM TMOKazaTeneMm. OO00OIIeHne TMOHSATHS O TOKa3aTeje CTEIeHH.
Crenennbple (YHKIIMH, UX CBONCTBA U TpapuKu. BepmuxanvHvle U OpU30OHMANbHbIE
ACUMNMOMbl epaghuxos. I'paguxu OPOOHO-TUHELIHbIX @dynxyuil.
HuddepenniupoBanre U uHTErpupoBaHue. 3BiedyeHue KopHEW N-H CTENEeHW U3
KOMILJIEKCHBIX YU CEIL.



IMoka3aTeabHas u Jorapupmudeckasi pynkuun (32 4)
[ToxazarenbHast QpyHKLH, ee cBoWcTBA U rpaduk. [lokasaTenbHble ypaBHEHUS
u HepaBeHcTBa. [lonsarue norapudma. Oynkuus y=Ilog, b, ee croiicta u rpaduxk.

CpoiictBa  jorapudmoB. Jlorapupmuueckue ypaBHEHHS H  HEPaBEHCTBA.
HuddepenunpoBanrie U HWHTETPUPOBAHUE MOKA3aTEIbHOW W JOrapuMUUYECKOM
byHKIUH.
IlepBooOpa3nasi u unTerpaJ (9 )
[lepBooOpa3Has u HeonpeaeneHHbI nHTerpai. OnpeneiaeHHbll UHTErpa, ero
BBIUUCIIEHE U CBOWCTBA. Bplumcienue muomanei miockux ¢uryp. Ilpumeps
NPUMEHEHHUs UHTerpaia B (U3HKe.

JIeMEHTbI KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BeposiTHOCTEH (8 1)

Tabnuunoe u  rpaduyeckoe  MpeACTaBICHUE  JaHHBIX.  YwucIoBbIE
XapaKTepUCTUKU PANOB JaHHBbIX. [eomempuueckas eepoamnocms. llonatne o
HE3aBUCUMOCTH COOBITHHA. Hesagucumvlie noemopenus uUcnelmaunuii ¢ O08YMs
ucxooamu. BeposTHOCTP W CTaTUCTUYECKAsh YacTOTa HACTYIUICHUS COOBITHSL.
Cmamucmuueckue memoovt obpabomku ungopmayuu. layccosa kpueas. 3arxon
OonbUIUX YUCe.

YpaBHeHus U HepaBeHcTBa. CucTeMbl yPABHEHU HepaBeHCTB (38 1)

PaBHOCHIIBHOCTD ypaBHEHUM, HEpPaBEHCTB, CHUCTEM. (CHOBHBIE IPUEMBI
pellleHUs] CUCTEM YpaBHEHHI: MOJCTAHOBKA, alre0Opanyeckoe CII0KEHHUE, BBEJCHUE
HOBBIX IIEPEMEHHBIX. Pemenue cucreM ypaBHEHUHM C JABYMS HEHW3BECTHBIMHU
MIPOCTENIINX TUNIOB. PellleHre cCucTeM HEPABEHCTB C OJTHOW NEPEMEHHOM. Y paBHEHUS
Y HEPABEHCTBA ¢ MOy IsIMU. MppanmoHanbHbIE ypaBHEHNS U HEPABEHCTBA.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeaHeM apu(pMETHYECKOM U
CPEIHEM T€OMETPUYECKOM JBYX YHCEIL.

Hcnonp3oBanne CBOMCTB W TpaduKoB (YHKIUA TPH PEIICHHH YpaBHEHUN H
HEepaBeHCTB. MeToq wuHTEepBalioB. M300pakeHHe Ha KOOPAMHATHOM TUIOCKOCTHU
MHOYKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C IBYMsI IIEPEMEHHBIMUA U UX CHCTEM.

[IppuMeHEHnE MaTEMAaTUYECKUX METOJOB I PELICHUS COAECP/KATENBbHBIX 3a7a4
U3 pa3M4HbIX O0OJlacTeld Hayku M TpakTuku. WHTepmperauus pesynbTaTa, yder
peIbHBIX OrpaHWYeHUM. PelleHue paluMOHAIBHBIX HEPABEHCTB C  OJHOU
IIEPEMEHHON.

YpaBHEHUS U HEPABEHCTBA C IMAPAMETPAMMU.

O6o6maromiee nosropenue (10y)
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Mooynw «I eomempusiy

Temarnueckoe mnanupoBanue coctaBiieHo kK YMK JI.C. AranacsHa u Jp.
«I'eomerpus, 10-11  kmacc» Ha  ocHOBe  deaepaabHOIO  KOMIIOHEHTA
rOCyJapCTBEHHOTO CTaHjapTa oOmero oOpa3oBaHHUs € YYE€TOM TEeMaTH4YeCKOTro
IUTAHUPOBaHU Yy4eOHOro Martepuana, omyOnukoBaHHoro B kuHure Caaksa C.M.
«3yyenue reomerpun B 10-11 xknaccax: MeTonuueckue peKOMEHAAIMU K
yueOHuKy: Knura nns yunrens», M.: [Ipocsemenue, 2001.

IToBTOpenue kypca reomerpun 10kiacca (249)

Metoa koopauHaT B npoctpancrse (15 4)

Koopaunatel ToukM u KOOpAMHATHl BekTopa. IlpsmMoyronbHas cucrema
KoOpAMHAT B TpocTpaHcTBe. CBs3b MEXAy KOOpPAWHATAMU BEKTOPOB U
KoopauHatamu Touek. [Ipocrelimme 3amaun B KOOpAUHATAX. YpasHeHue niocKkocmu.
Dopmyna paccmosaHus om moyku 00 NI0CKOCMU. YTOJ MEXKIY BEKTOPAMH.

CkansipHO€ MPOU3BEIECHNE BEKTOPOB. BhIUKciieHue yIiioB MeXay IpsIMbIMU U
IUIOCKOCTSIMHU.

IBuwxenus. llentpanbHas cummerpus. OceBas cUMMETpuUs. 3epKajibHas
cummerpus. [lapannensHbli epesoc.

Humuaap, konyc u map (18 )

[Tonarue numuuaapa. OcHOBaHME, BHICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yroIias,
pasBepTka munuHApa. [lnomanp moBepxHOcTH mmauHApaA. Ocegvle ceueHus u
ceuenuss, napaiieibHvle OCHOBAHUIO

[lonstue konyca. OcHOBaHME, BbICOTa, OOKOBasi MOBEPXHOCTh, 0Opa3yroIas,
pa3BepTKa KoHyca. [Llmomans MOBEpXHOCTH KOHYyca. YcCeueHHBIM KoHyc. Ocesbie
ceueHus U cedenus, napanieibHvle 0CHO8aHUulo. Jaaunc, 2unepboia, napabona Kax
ceuenusi KOHyca.

Lununopuueckue u KOHUYECKUE NOBEPXHOCTNU.

Cdepa u map. YpaBaenue cepol. Bzanumnoe pacnosoxenue chepbl 1
wiockocT. Ceuenust cdepsl u mapa. KacarenpHast miockocts k chepe. [Tnomannp
chepsl. Chepa, enucannas 8 MHO202PaHHUK, chepa, ONUCAHHASI OKOIO
MHo202panHuka. Kombunayuu men.

Oo0bembl Te (24 1)
[Tonsitue o6bema. OOBEM MpSAMOYToJIbHOrO Napasuienenunena. Oobem npsmMoit
IPU3MBbI, OCHOBAaHUEM KOTOPOH SBJISIETCS MPSMOYTOIBHBINA TPEYTOHHHUK.
Teopema 06 00beMe MpsAMON MPU3MBI U LIHJIMHpa. Berancienne 00beMOB Tel ¢
MOMOIIIBIO OINPEAEIIEHHOI0 HHTErpaa.
O0beM HakIOHHOU npu3Mbl. O0beM nupamuibl. O0ObEM KOHYCA.
Ob6bem mapa. OOBeM MIAPOBOTO CETMEHTA, IIAPOBOTO CJOSI M LIAPOBOTO
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cekropa. [Imomane cheprsl. Omuowernue 06vEmo6 noO0OHLIX Me.

Oo6oo6marmmee nosropenne (9 1)

[TapannensHOCTH B IpocTpaHcTBe. [leprneHauKyISpHOCTh B IPOCTPAHCTRE.
Mmuororpanauku. Bexkropsl. Kpyrisie Tena.

YUYEBHO —- TEMATUYECKOE INTAHUPOBAHUE YYEBHOI' O
HPEIMETA «<MATEMATHUKA>»

Monynb «Aneebpa u Hauana ananuzay
(4 gaca B Hezento, Bcero — 136 yacon)

o
Neo Tema K-so | g E
I uaco | g £ 2 2
1 [ToBTOpenue kypca anredpst 10 kinacca 5 1
2 MHoOrouseHbl 12 3 1
3 Crenenn u kopHU. CreneHHble QyHKINH 22 7 2
4 [Toka3zaTtenbHas u JjorapupmMuyeckas GyHKIUN 32 10 | 2
5 [lepBooOpa3Has 1 UHTErpa 9 3 1
6 DJIEMEHTHI TEOPUHU BEPOSATHOCTEN U MaTEMATUUYECKOI 8 2
CTaTUCTUKU
7 VYpaBHeHus u HepaBeHCTBA. CHCTEMBbl ypaBHEHUH U 38 10 | 2
HEPABEHCTB
8 O0o061marolee IOBTOPEHHE 10 3
Utoro 136 | 38 | 9
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Monyne «I'eomempusy
(2 yaca B HejielIO, BCero — 68 4acoB)

Ne Tema K-Bo | § : )
YPOKOB JacoB % é é‘ é
(S = N2 T
1 [ToBTOpenue kypca reometrpun 10 kmacca 2
2 Metoa KoopAMHAT B IPOCTPAHCTBE 15 3 1
3 HunuHap, KOHYC U 1ap 18 3 1
4 OOBeMBI TET 24 4 2
5 Oo6o01maroree MOBTOPEHUE 9 2
Hroro 68 12 | 4

MarepuaJjibl, KOHTpoJUpYWINHe kKayecTBO 3YH Ha BX0OJHOM, TeKylIeM U
UTOr0OBOM 3TaNax u3y4yeHusi NpeaMera.

Koumpons ycBoeHus yueOHOro Marepuajia W CTENeHb OBJIAJCHUS 3HAHUSIMU,
YMEHUSIMU, HaBBbIKAMU YYaIIUMHUCS OCYHIECTBIISIETCS YUHMTEJIEM Ha KaXKJIOM JTarie
oOydeHus (BXOAHOM, TPOMEKYTOUHBIN, UTOTOBBIN). KOHTpOIb OCyIecTBIsSIeTCs 10
TPAAUIIMOHHOU KOHTPOJILHO — OLICHOYHOM CHUCTEME, MPEAIOJIaraet
muddepeHnnanuio W Pa3HOYPOBHEBBIA TOAXOA K OIEHKE  KayecTBa 3HAHUM
yqarmxcs.

Koumponv ypoeéna o00yuennHocmu BKIIOYACT CUCTEMY KOHTPOIUPYIOIINX
marepuanoB kauectsa 3YH [4]; [7]; [8]; [9]; [10]; [14]; [16]; [18], mo3BoIArOmINAX
OIICHUBAaTh YpPOBEeHb M KauecTBO 3YH oOydaromuxcs Ha BXOJHOM, TEKYIIEM H
UTOTOBOM  3Tamax u3ydyeHWss npeamera. KOHTpoib  OCyIIECTBIsIETCS  Ha
coJlepKaTeNIbHON 0a3e MUIAKTUYECKHX M KOHTPOJBHO-U3MEPUTEITHHBIX MaTEepPHAIOB
y4e0HO-METOIMYECKUX KOMITJICKCOB, IPUHSITHIX B THMHA3HUU.

HNEPEYEHD JIMTEPATYPBI U CPEACTB OBYUEHUA
JJIS YYUTE A

1. ®enepanbHBIi KOMIIOHEHT TOCY/IapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIETO

oOpazoBanusi. Marematuka / MunuctepctBo oOpa3zoBaHusi u Hayku P®. — Mocksa,
2004.
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2. Maremaruka. [IpumepHbie mporpaMMbl Ha OCHOBE DeepasbHOr0 KOMIIOHEHTA
rOCyJAapCTBEHHOTO CTaHJapTa OCHOBHOIO U  CpeaHero (MOJHOro) oOIero
obOpazoBanus / MuHucTepcTBo 00pa3zoBanus U Hayku PD. — Mocksa, 2005. — 44c.

3. IIporpammel. MatemaTuka. 5 — 6 kiaccel. Anredpa. 7 — 9 kmaccel. Anredpa u
HaJaya MaTemMaTuieckoro ananusa. 10 — 11 kmaccel / aBT.-coct. .U, 3ybapesa, A.T.
MopakoBud. — 2-€ u3a., ucnp. u gom. — M.: Maemo3suna, 2009. — 63 c.

4. Anexcannpona, JILA. Anrebpa u Havana anammza. 11 k. CamocTosiTenbHbIC
paboThI A1 001Ie00pa3oBaTENbHBIX yapexaeHu. Yued. mocodue / Iloa. pen. A.l.
MopakoBuua. — 2-¢ u3a. — M.: Muemo3uHa, 2006. — 96 c.

5. Aranacss, JI.C., byry3oB, B.®. u ap. I'eomerpus. 10 —11: yueOHuk nmus
oO1reoOpa3zoBaTenbHbIX yupexxaenuit — 17-e uznanue. — M.: «IIpocsemenuey, 2007r.
—335c.: un.

6. byry3os, B.®., I'nazkos, I0.A., IOquna N.U. PaGoyas TeTpanap 1o reoMeTpuun
s 11 ximacca. — M.: [Ipocsemenune, 2003.

7. 'mu36ypr, B.1. KoutposnbHbie paboTsl A1t 11 kinacca o01ieo0pa3oBaTeIbHBIX
yupexaeHuil (nmpoduiabHeii  ypoBens) / B.W. T'musz0ypr; Iloa. pea.  A.T.
MopakoBuua. — M.: Muemo3uHa, 2008. — 55 c.

8. lenumena, JI.O., KopemxkoBa, T.A. Anrebpa u Havama ananuza. 10—11 k.
Temarndeckue TeCThl M 3a4yeThl s 00IIe00pa3oBaTebHbIX yupexaeauit. / JI.O.
Henumena, T.A. Kopemkona; [Tox pen. A.I'. MopakoBu4a. 2-¢ u3f., UCOp. U JOI. —
M.: Muemo3suna, 2005. — 102 c.

9. Epmoga, A.Il., T'omoGopompko, B.B. CamocrostenpHbiec W KOHTPOJIBHBIC
pabotel mo anreOpe u Havamam aHamu3a it 10 — 11 kiacca. PasHoypoBHEBbIE
JTUIaKTUYecKue Marepuanisl. — M.: Mnekca, 2002. — 176 c.

10. 3uB, b.I'. lunaktuueckue martepuanbl 1o reometpun s 11 kimacca- M.
[Ipocsemenne, 2003.

11. 3uB, b.I'., Meiinep, B.M., baxaunckuii, A.Il. 3agaun no reomerpun mis 7-11
kiaccoB. — M.: IIpoceemenue, 2003.

12. Kum, H.A. Marematuka. 10 — 11 kmaccel: pa3BepHYTOE€ TEMATHYECKOE
IIaHUpoBaHue: NpoduibHbI ypoBeHb / aBT.-cocT. H.A. Kum. — Bourorpan:
Vuurens, 2009. — 215 c.

12. MopakoBud, A. I'., Cem&nos, I1. B. Anrebpa u Hagana ananuza. 11 xmacc. B
2 u. Y. 1. VueOnuk s o0meoOpa3oBaTeNbHbIX YUPEKICHUNW (MPOPUIHHBIN
ypoBeHb). — M.: Muemo3una, 2007. — 287 c.: ui.

14. Mopakosuu, A. I'., Ceménos, I1. B. AnreOpa u Hauana ananu3a. 11 knacc. B
2 4. Y. 2. 3agauyHuk 41 oO0I11e00pa30BaTENIbHBIX YUPESKIACHUN (TPOHIIbHBIMN
ypoBeHb). — M.: Muemo3una, 2007. — 287 c.: ui.

15. MopakoBuy, A.I'. Anrebpa u Hauana ananmusa. 10—-11 xin.: Meroguueckoe
nocodue st yautens. — 2-¢ u3a. — M.: Muemosuna, 2001. — 143 c.: .
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16. MopakoBuu ,A. T'., Tynpuuckas, E. E. AnreOpa u Hadana anamuza. 10-11
KJ1.: KoHTponbHbIE paboThl i 00111e00pa30BaTENbHBIX YUpexKIeHU. Y4eb. mocoodue
/ A.I'. Mopnkosuy, E.E. Tynpuunckas. 4-e u3a. — M.: Maemosuna, 2005. — 62 c.

17. PabunoBuu, E.M. 3amaun u ynmpakHeHHs Ha TOTOBBIX uepTexkax. 10 — 11
kiacc. ['eomerpus. — M.: Unekca, 2003. — 80 c.

18. Caaxsn, C.M., byry3os, B.®. Uzyuyenune reomerpuu B 10-11 xmnaccax:
Mertonuueckne pekoMeHmanmuu K ydeOHuky. Kawmra mos  yuurens. — M.:
[Ipoceenienue, 2001

IlepeyeHb auTEPATYPHI AJI51 00YHAIOIIMXCH

19. Anrebpa m Hauana maTemMaTH4eckoro aHanuza. 11 kiacc: y4eOHUK st
ydamuxcsi  0011eo0pa3oBaTeNibHBIX  yupexkaeHuid  (MpoduibHBIM  ypoBeHb) /
A.I''MopakoBuu. — M.: Muemo3una, 2009.

20. Anrebpa ¥ Hayaia MaTeMaTHYecKoro aHamm3a. 11 kmacc: 3amayHuK Jis
yyaluxcsi  0011eo0pa3oBaTeNbHbIX  yUpexXAeHH (MpouibHBIL  ypoBeHb) /
[A.I'MopakoBuu u ap.]; no pea. A.I'Mopakosruua — M.: Muemo3una, 2009.

21. Teomerpusa. VYuebuuk mua 10-11 xkmaccoB 001eo6pa3oBaTenbHbIX
yupexaeHuil (0a3oBbiii U npodunbHbiil ypoBeHs) / JI.C.AtanacsH, B.®.byty30B u
np. — M.: IIpocgenienne,2008.
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IIpuioxkenue 1
MarepuaJibl, KOHTpoJHpYyWIHe KadecTBO 3YH Ha BXOAHOM, TeKYIIIEM H
HUTOTOBOM 3Tanax u3yuyeHus npeaMera.

Konmpons ycBoeHus ydeOHOro marepuania M CTCICHb OBJIAJCHHS 3HAHUSIMU,
YMCHUSMH, HAaBBIKAMHM YYAIIUMKCS OCYIICCTBIISICTCS YYUTEIEM Ha KaKJIOM JTarle
oOy4eHHS (BXOIHOM, MIPOMEKYTOUHBIH, HTOTOBBIN). KOHTPOIL OCYIIECTBISCTCS IO
TpaJUIIMOHHOMN KOHTPOJILHO — OIICHOYHOM CUCTEME, IIperojaract
muppepeHInaui0 W Pa3HOYPOBHEBBIM ITOAXOA K OIGHKE  KauyecTBa 3HAHMM
yYaIXCsl.

Konmpons ypoensa oOyuennocmu  BKIIOYAET CHCTEMY  KOHTPOJIHPYIOIIMX
matepuaioB kauectsa 3YH [4], [7], [8], [9], [10], mo3Boasionmx oriecHHBaTh YPOBEHb
u kadecTBo 3YH o0yuaromuxcs Ha BXOJIHOM, TCKYIIIEM M HTOIOBOM STallaX U3ydCHHS
npeaMmera. KOHTPOIb OCYIIECTBIIICTCS Ha COJEP)KAaTeIbHON 0a3e MUAAKTHUYCCKHX U
KOHTPOJIbHO-U3MEPHUTCIIBHBIX ~ MAaTCPUAJIOB  YUCOHO-METOAUYECKUX  KOMILICKCOB,
HMPUHATHIX B THMHA3HH.

Mooynb «Ancebpa u nauana anaiuzay

KonTponbaas padota Ne 2 mo Teme « MHOTOUJICHBI»
Bapuanr 1
Jlan muorousen f(a,b)=2ab” —11a® —3ba’ + 5ab® + 7a’b + 4a(-1)ba—(a+b)ab.
a) [IpuBenuTe JaHHBIN MHOTOWICH K CTAHIAPTHOMY BH/TY.
0) YcraHoBuTE, SIBIISETCS JIU TAHHBIH MHOTOYJICH OJTHOPOTHBIM.
B) Eciv maHHBII MHOTOYIEH SIBJISIETCS] OJHOPOIHBIM, OTIPEICIUTE €TO
CTCTICHb.
Pa3oxuTe MHOrO4JICH Ha MHOKHATENIU: a) X* —3x° +3x—9;
0) 6a’—5ab—6b>.
3. Pemmte ypaBHeHHEe X°-7x+6=0.

4. Jlokaxkute, 4TO BBIpakeHue a'® —2a’ +a’® memurcs Ha a—1.

[Tpu KaKuX 3HAYCHUS MTAPaMETPOB & U b MHOrOYJICH
f(x) =4x* —16x% + 3x* + ax+b jmenurcs Oe3 ocTaTKa Ha MHOTOYIEH
g(x) = x> —4x+1?
Bapuant 2
1. JlaH MHOTrOYJIEH
f(x,y)=2x3(=1) y’x = 7y?x?yx® + 2xy® + 5—3yxy —11y® + (X + y)yx — 2xyx.
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a) [IpuBenuTe MaHHBI MHOTOWIEH K CTAHAAPTHOMY BUJLY.

6) YCTaHOBI/ITe, ABJCTCA JIN I[&HHI)Iﬁ MHOT'OYJICH OAHOPOAHBIM.

B) Ecan I[aHHI)II\(JI MHOT'OYJICH ABJIICTCA OAHOPOAHBIM, OIIPCACINUTC €TO

CTCIICHbD.

2. Pa3noxuTe MHOrO4IECH Ha MHOKHTEIN: a) 3X° — X +27Xx—9;
0) 6m®-13mn-5n°.

3. Pemmte ypaBHeHne x°®-19x-30=0.

4. Jlokaxkute, 4TO BhIpakeHUe a'’ +2a' +a' menurcs Ha a+1.

5. Ilpu Kakux 3HaYEHUA MAPAMETPOB @ U b MHOTOUJIEH

f(x) =5x* +20x® +11x* + ax+b geauTcs 0€3 ocTaTka Ha MHOTOYJICH

g(x) =5x*+10x+67

Kontponbnas padora Ne 3 o teme «Kopens N-iif crenenmn.

Bapuanr 1.

1.Beruucaure: a) \/I+31/—2£ +4/81 ;
9 27

6) ¥/5°-97 -8/57 9.

2. YOpocTUTe BBIPAKECHUE:
(%—2‘{/}Xi/§+2‘{/})+ 28\/7:8\/?.

3. IlocTpoiiTe u npounTaiTe rpaduk
gynxnun y=4/x-2-3.

4. Pemute ypasHeHue 3/x =10 —x.

5. Belunciure 3Ha4€HUE BBIPAKECHUS

4/625¢* —3/32¢° ++/36¢2 put cz—%.

6. Pemnte ypaBHeHue 3/32x° +3/16x =4.

Bapuanrt 2.

1.Beruucnure: a) /0,64 +3 —152 +1/256

6) §/37-4° .§/3° 4.

2. YOpocTuTte BhIpaKEHHE:
(3‘%/5+§/5X3§/5 —%)+W :3/5b° .

3. [locTpoiiTe u npounTaiiTe rpaduk
bynkuun y=3/x-1+4.

4. Pemmute ypaBHeHHe 4/x = 3-2x.

5. Beruucinre 3Ha4€HUE BBIPAXKEHUS

3/243m® +4/16m* —/36m* ipu m =—%.

6. Pemute ypaBHeHue 12 —3/16x =3/32x°.

Kontponbshas padotra Ne 5 o teme «llokazaTtenbHas u morapudmudeckas

(GyHKIU.
Bapuanr 1.
1. IoctpoiiTe rpaduk GyHKIUU:
a) y=05"+1; 6) y=log,(x+3).

1\ |1
2. Pemnre ypaBHEHue: a) | — | =./=;
S

6) 4 +7-2"* =45,

1

1
-3x
3. Pemmte HEpaBEHCTBO 3°2 s(%)S .

-
8

4. Beruncioute log, 3 1
BE
4
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5. CpaBHuTe yucna: a)

2

7 1)7
a=log,—, b=|=1|;
95 (sj

6) a=1log,500, b= /10000 .
6. Pemnre HEpaBEeHCTBO
5 +1

=2 T >9log,/2 .
0,2 —5* 9:

Bapuanrt 2.
1. IoctpoiiTe rpaduk GyHKIUU:

a) y=3"; 0) y=Ilog, x-3.

3

2. Pemure ypaBHEHHE: a) (3_16j = 1;

0) 3-5%*-2.5" =5,

L

1
— 3-4x
3. Pemmre HEpaBEeHCTBO 74 2(%) "

1
)
\2r)

B
81
5. CpaBHuTte yucna: a)

a-log, 227
~log, =2*,
17

0) a=log, 2000; b=%/500.

6. Pemmre HEpaBEHCTBO

.9—0,5
4. Bpruucaute log,

1
b=0,5°;

X

3_—7>2Iog7\/7.

1_7X+1 -

Kontponrnas padota Ne 6 no teme «Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA.
HuddepenurpoBanue torapu@mMuUecKoil 1 nokazaTeaIbHOU PyHKIUN».

Bapuanr 1

1. PeminTe ypaBHeHHA:

a)logix ~2log,x=3; 6)lg(x+1,5)=~l1gx.

2. PerunTe HepaBeHCTBO

log1(2x - 5)>-1.
1

3. HaitauTe Touky sKeTpeMyMa GYHKIHH y=xe”.

Bapuanrt 2

1. PemmuTe ypaBHeHHS:
a)log, (x*—9)—log.(9 - 2x)=1;
6)4 —1lg?x=3lg x.

2. PemnnTe HEpaBeHCTBO

log1(2-38x)<-2.
3

3. Harinure ToOuKH sKcTpeMyMa QYHKIEN Y= (2x —1)e".

4. PemmnTe ccTeMy YpaBHeHHH

logﬁ(x 7y)=2,
2% .53-% = 40,

5. CocTaBbTe ypaBHeHHe TOH KacaTelbHOH K rpaduky
¢byERIET ¥ = In 2x, KOTOpaa OPOXOLUT Yepes HAYAIO
KOOpAMHAT.

4. Penrure cucTeMy YPaBHeHWH

log, (x +y) + 2log, (x —y) = 3,
3o+losal2rv) = 45,

5. CocTaBbTe ypaBHeHUe TOH KacaTeabHOH K rpaduKy QyH-
KIXH y = In 3x, KOTOpas NPOXOJHUT Yepes HaUaIo Koop-
AWHAT.

Moovaw «l'eomempusiy

Kontponbnas padora Ne 1 mo teme «KoopauHaThl TOYKH ¥ KOOPAUHATHI BEKTOpa»
| BapuaHT
1. Bepumnsl Tpeyroasauka ABC umerot koopaunatel A(-2;0;1), B(-1;2;3), C(8;-4;9).
Havinnre koopauHaTel BEKTOpa m, eciii BM — meauana AABC.
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2. Jlan BeKTOp 5{3;1;—2}1/1 6{1;4;—3}. Haiinure ‘25 —E‘.

3. Hauer Toukm A(-1; 5:;3), B(7;-1;3),
MIPSIMOYTOJIBHBIM.
4. NNaner Touku A(-2;1;2),

pPaBHOYIaJICHHYIO OT TO4YeK A u B.

Il BapuanT

C(3;-2;6). [Hokazatb, uto AABC -

B(-6;3;-2). Ha ocum ammoukar HaitH Touky C,

1. Bepummnsl tpeyroasarka ABC umeror koopaunatel A(-1;2;3), B(1;0;4), C(3;-2;1).

HaiiuTe KoopauHaThI BekTopa AM , ecimi AM — meanana AABC.
2. JlaH BEKTOp 5{5;—1;2} u 5{3;2;—4}. Haiimure ‘5 — %‘ :

3. Hauer Toukm A(-1; 5;3), B(-1;3;9), C(3;-2;6). [oxazatb, uto AABC -
MIPSIMOYTOJIBHBIMN.
4, Jlanpl Toukm A(4;5:4), B(2;3;-4). Ha ocu abcumcc wHahitu TOouky C,

PaBHOYJAJIEHHYIO OT TO4UeK A u B.

KontposnbHas padota Ne 2 o Teme «CkansipHOE POU3BEIEHUE BEKTOPOB. J[BI>KEHHUEY .

Bapuanr 1.

1.Jlana Touka M(1; 3; 2). Haligute
KOOPAUHATHI TOUKU M; — POEKIINHU TOUKHU
M na iockocth OXZ 1 KOOPAMHATHI TOUKU
M, — npoekiuu Toukd M Ha ochk Oz.

2. Mauwt Touku E(—1; 2; 3) u F(1; -1; 4).
PaznoxuTe BeKTOp EF 110 BEKTOpam

i, j.K.

3. Haitgure yron Mexay BEKTOpaMu ] 51

m = 2i - 3k.

4. JlaHbl BEKTOPBI aH b ;
‘5‘ =1 ‘5‘ =2, (a; 5) =120°. Haiaure (a + 5) a
5. V3BeCTHBI KOOPAMHATHI BEPIINH
TpeyronbHuka ABC:

A(-3; 4; 2), B(1;-2; 5), C(-1; -6; 4).
Havnure nmuny BM — Menuansl
TPEYTOJIbHHKA.

Bapuanrt 2.

1.Jlana Touka E(2; 1; 3). Halingute
KOOpAuHaThl TOUkU E; — mpoekuuu Touku E
Ha TuiockocTh OyzZ u KoopAMHATHI TOUKH E,
— npoekiuu Touku E Ha och Oy.

2. Manwl Touku K(2; —1; 3) u M( 1; -2; 1).

Pasnosxute BeKTOp KM 110 BEKTOPaM

i, j. K.

3. Haiiure yros Mexy BEKTOPAMH | U
m=-2j+k.

4. JlaHbI BEKTOpHI a K b ;
| = 26| = v2:(a;p) =135° . Haitre (a-b)-a.

5. M3BecTHBI KOOPAMHATHI BEPILIMH
Tpeyroiapanka ABC:

A(-3; 4; 2), B(1; -2; 5), C(-1; -6; 4).
Haiipure nmuny CM — MeauaHbl
TPEYTOJIbHUKA.

6. lan ky6 ABCDA;B;C;D;. Haiinute yron mexay npsimeimu AC u DC;.
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