


IMosicHuTeIbHAS 3aNIMCKA

Pabouast porpaMma cocrapiieHa Ha OCHOBaHHH

— aBTOpckas nporpamma A.I'. MopakoBuua ajsi 001meo0pa3oBaTeNbHbIX yUpexaeHui. (Anredpa
.Coopauk paboumx mporpamm. 10-11 xmaccer: yde0. mocobue misi oOmieoOpa3oBaTeIbHBIX
opranm3anmii/ coct. A.I'. Mopakosuu M.: Muemo3suna, 2020..)

Coopuuk paboumx mnporpamm. 10-11 xmaccel: y4e0. mocoOue st oOmeoO0pa3oBaTeIbHBIX
oprauusarmii/ coct. T. A. Bypmucrpos M.: [Ipocsemenue, 2020..)

OcHOBHasi 1Ielb Kypca — OKa3aTh MOMOINb TEM, KTO HM3yd4aeT MaTeMaTHUKy Ha Ooiiee
yrIIyOJIGHHOM YpOBHE. B 3JIGKTUBHOM Kypce MpeCTaBJICHBI TIOJIE3HBIC YIPAKHCHUS, a TaKKe
3a1aHUus HOBEIIIEHHON CcJIOKHOCTH. IMEHHO Takue 3aaHus OKHUJAIOT ydJallluXCsa Ha 3K3aMCHaXx.
3aaHusl 0XBATHIBAIOT BCE Pa3/ieibl MIKOJIBHOM MPOrpaMMBl.
3apaum kypca:

. Pa3BUTh UHTEPEC U MOJOKUTEITbHYI0 MOTHUBAIIMIO U3YUYCHHS TIPEIMETA,

. chopMupOBaTh M COBEPIICHCTBOBATH y YYAIIUXCS TMPUEMBbl U HaBBIKH DPEIICHUS 3a7ad
TIOBBIIIIEHHOM CIIOKHOCTH, Tpemiaraembix Ha EI'D (wacts C);

. MPOJODKATH  (POPMUPOBAHUE OIBITA TBOPYECKOW NEATETHHOCTH YYAIIMXCS depes

pa3BUTHE JIOTMYECKOTO  MBILIUIEHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHMS, KPUTHUYHOCTH
MBIILJIEHUS 715 AajbHeiero ooyueHus;
J CIOCOOCTBOBATH PA3BUTHUIO y YUAIIMXCS YMEHUS aHAJIU3UPOBATh, CPABHUBATh, 0000IIATh;
J ¢bopMUpoBaTh HaBBIKM pPabOThl C JOMOJHUTENBHON JIUTEPATypOH, HCHOIB30BaHUS
Pa3IMYHbIX HHTEPHET-PECYPCOB.
MeTtoabl, ucnoJib3yeMble B JaHHOM Kypce: (pOHTAIBHBIA pa30op CMocoOOB pelieHus
Pa3IMYHBIX THUIOB 3a]ad; TPYIIIOBOE U HHAWBHUIYaJbHOE CaMOCTOSITEIbHOE pEIIeHHE 3a/ay;
KOJUIEKTUBHOE OOCYXJCHHUE pellleHUs HauboJyiee CIOXKHBIX U HECTaHNAPTHBIX 3a/lay; pelleHue
pacueTHO-MPAKTUYECKUX 33]1a4; COCTABJICHNE yJaIlIUMUICS OPUTMHAIBHBIX 3a/1a4.

TpeOoBanus K pe3yjibTaTaM 00y4eHHsI H OCBOCHHIO COJEPKAHUS Kypca.

Aunredpa

N3yuyenue anreOpbl M Hayal MaTeMaTHYEeCKOrO aHalM3a B CTapliedl MHIKoye Jaer
BO3MOYHOCTh JOCTH)KEHHUS 00YyJaIOUUMUCS CIIETYIOIINX Pe3yIbTaToB.

JInyHOCTHBIE pPe3yIbTAThI:

— IpEJCTaBICHUE O MPOQPECCUOHATBHON AEATEIbHOCTH yYEHbIX- MAaT€MaTUKOB, O
pa3BUTUM MaTeMaTUKH OT HoBOro BpeMeHH 10 HalluX JHEH;

— yMeHHE SICHO (OpPMYIUpOBAaTh M APTYMEHTUPOBAHHO H3J1araTh CBOU MBbICIIH;
KOPPEKTHOCTh B OOIICHUU;

— KPUTHUYHOCTH MBIIIUICHUSI, YMEHHE pAaclO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

— KPEaTUBHOCTh MBIIUICHUSI, WHUIUATHBA, HAXOJUYUBOCTb, AKTUBHOCTb IMIPH
pelIeHnH MaTeMaTHYeCKUX 3a/1a4;

— CHOCOOHOCTH K 3CTETUYECKOMY BOCHPHUSATHUIO MAaTEeMaTHUECKUX OOBEKTOB, 3a7a4,
pELIEeHNH, PACCYKICHUM.

MeTanpeaMeTHbIEe pe3yJbTaThl;

— JOCTaTOYHO Pa3BUTHIC TPEICTABICHUA OO0 HIEAX U METOJaX MaTeMaTUKH Kak
YHHUBEPCATBHOTO A3bIKAa HAYKH M TEXHHUKH, CPEACTBA MOJICIIUPOBAHHS SIBICHUHN U MPOIIECCOB;

— YMEHHE BHJIETh MPUIIOKEHUS TMOJNyYEHHBIX MAaTeMaTHUYeCKUX 3HAHUU B JPYTUX
JTUCIUIUTNHAX, B OKPY)KAIOIIEH KU3HU;

— YMEHHE HWCIOJIh30BaTh pPAa3IMYHble HMCTOYHUKH WHGOpMAIUU I PEIIeHHS
y4eOHBIX MpoOIeM;

— YMEHHE TPUHUMATh pEIIEHUS B YCIOBUAX HEMOJHOM U M30BITOYHOU
uHpOpMaINH;

— YMEHHE MIPUMEHSITh HHIYKTUBHBIC U ISyKTUBHBIE CITIOCOOBI PacCyKICHUII;



— YMEHUE BHJICTh Pa3IIMYHBIC CTPATETHMU JOCTIDKEHUS Ielel, IJIaHUPOBaTh U
OCYILIECTBIISTh ACATEIHLHOCTD, HAIPABICHHYIO HA PEIICHNE KOHKPETHBIX 3a/1ad.

IIpenmeTHbIe pe3yJibTATHI;

1) MMETh TPEJCTaBICHUE 00 OCHOBHBIX H3Yy4aeMBIX MATEMATHYECKHX MOHSTHSIX,
3aKOHAX W METOJaX, MO3BOJISIFOIINX OMHUCHIBATH IT HCCIIEA0BATh PealbHBIC MPOLECCHI U SIBICHUS:
YHCII0, BEIMYMHA, alireOpandeckoe BBIpaKEHUE, YpaBHCHHUE, (PYHKIWS, CIydaifHas BEIMYWHA U
BEPOSITHOCTh, MPOM3BOJHAS M HWHTETPAJ, 3aKOH OOJBIIMX YHCEN, MPUHIUI MaTeMaTHYeCKON
WHIYKIIAWA, METOJIbl MATEMaTHICCKIX PACCYKICHUH;

2) BJIQJICTh KIFOYCBBIMH MAaTEMATHUYCCKUMU YMCHUSIMH:

BBITIOJTHATH TOYHBIC U MPUOJIMKCHHBIC BEIYUCIICHUS C ICHCTBUTEILHBIMUA YUCIIAMU;

BBINIOJIHATE  (TMpocTelue) MnpeoOpa3oBaHMsl BBIPAKEHUM, BKIIOYAIOLUIUX CTEICHH,
Jorapu@Mbl, paTUKaIbl 1 TPUTOHOMETPUIECKHE (PYHKITUH;

pemrath (TPOCTEHINNE) ypaBHEHUS, CHCTEMbl YPaBHCHH, HEPaBEHCTBA W CHCTEMBI
HEPaBCHCTB;

penraTh TEeKCTOBBIC 3a]1a4H;

uccneaoBaTh QyHKIUH,

CTPOUTH UX I'paduKu (B IPOCTEHIINX Caydasix);

OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHA B TPOCTEUIINX IMPAKTHYCCKUX
CUTYaITUsX;

MPUMEHATh ~ MaTEeMaTHYeCKYyl0  TEPMHUHOJIOTHIO M CHMBOJIMKY;,  JIOKa3bIBaTh
MaTeMaTHYEeCKHE YTBEPIKICHHS,

3) MPUMEHSTH PUOOPETCHHBIC 3HAHUS U YMEHUS TS PEIICHUS MPAKTHISCKUX 3a/1a9
Y 33J1a9 U3 CMEXHBIX JTUCITUTUIHH.

MetanpeaMeTHBIMU pe3ybTaTaMi OCBOCHHUS Kypca SBIISIETCS

(dhopmupoBaHe YHUBEpCATbHBIX yueOHbIX neiictBuit (YVY /).

PeryasituBabie YY/I:

. CaMOCTOSITENIPHO OOHapyXuBath u (OPMYIHpPOBaTh y4eOHYIO TIpoOIEMY,
OTIPENETIATH 1eb YICOHBIX ICUCTBUN;

. BBIJIBUTAaTh BEPCUM pEILIEHUsI MpoOIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B
cillydae HEO0OXOJIMMOCTH) KOHEYHBIM pe3ylnbTaT, BBIOMpATh CPEACTBAa JOCTHKEHHUS LIETH U3
MPeII0KEHHBIX, a TAK)KE UCKaTh UX CAMOCTOSITENILHO;

. COCTaBIATh (MHAMBUAYAJIbHO WJIM B TpyNNe) IUIaH peleHus MpoOieMbl
(BBITIOJIHEHUS TTPOCKTA);

. paboTasi Mo MiaHy, CBEpSITh CBOU JEHCTBHUS C LIEIbI0 WU, MPU HEOOXOIUMOCTH,
UCIPABIIATH OMIHUOKH CAMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIaH);

. B JMalore C YYHUTEJIeM COBEpIICHCTBOBATH CAMOCTOSITENILHO BbIOpAaHHBIC
KPUTEPUU OIICHKHU.

ITo3naBarenbnbie YY/I:

. MPOBOAUTDH HAOIIOICHUE U SKCIIEPUMEHT 0] PYKOBOJCTBOM YUUTEIS,

. OCYIIECTBIISATh PACIIUPEHHBIN MOUCK MHPOPMAIIMH C UCTIOJIH30BAHUEM PECYPCOB
oubnuorex u MHTEpHETA;

. CO3/1aBaTh U MPE0OPa30OBHIBATh MOJEIU U CXEMBI JJIs PEIIeHUs 3a/1a4;

. OCYIIECTBIISATh BbIOOp Hambojee 3((EeKTUBHBIX CIOCOOOB pelIeHHUs 3a7ad B
3aBHUCHUMOCTH OT KOHKPETHBIX YCIIOBUI;

. aHAJIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIMPOBATH U 0000IIaTh (PAKTHI U SIBJICHUS,

. JaBaTh OIMPEACICHHS MTOHSATHSIM.

Kommynukarusubie YV /I:

. CaMOCTOSITENILHO ~ OPraHU30BBIBaTh y4eOHOE B3aUMOJCHCTBHE B  TpYyIIe
(ompenensaTh 0OIIUE LENH, IOTOBAPUBATHCS PYT C IPYTOM H T. JI.);

. B JTUCKYCCUU YMETb BBIJIBUHYTh apPT'yMEHTHI U KOHTPAPTYMEHTHI,

. YUUTBCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABAThH
OIIMOOYHOCTH CBOETO MHEHUS U KOPPEKTUPOBATH €r0;



. MOHMMAasl MO3MLMIO APYroro, pasjinyarb B €ro peuu: MHEHUE (TOUKY 3pEHHs),
JI0Ka3aTeNbCTBO (APTyMEHTHI), (haKThl (TUIIOTE3bI, aKCHOMBI, TEOPUN);

. YMETh B3IVISIHYTh Ha CUTYAallMI0 C MHOW MO3UIMU U JOrOBapUBaThCs C JIIOAbMU
WHBIX [TO3ULUN.

I'eomerpus

JUig ycremHoro mnpoaoJDKEeHUsT oOpa3oBaHMsI IO CHELMAIBHOCTSAM, CBS3aHHBIM C
MPUKIAJHBIM HCIOJIb30BaHUEM MareMaTtuku (1-ii ypoBeHb IUIAaHUPYEMBIX pPE3YJIbTATOB),
BBIIYCKHUK HAYYMTCSl, a TaKkXke IOJYYUT BO3MOKHOCTH HAYUYUTBHCHA s oOecredeHus
BO3MOKHOCTH YCIIEUTHOTO TPOJOJDKEHHSI 00pa3oBaHMS [0 CICMUAIBHOCTSM, CBSI3aHHBIM C
OCYILIECTBJICHUEM HAy4yHOM U HCCIEI0BATENbCKOM JEATENbHOCTH B 00JaCTM MaTEeMaTHKU U
CMEXHBIX HayK (2-i ypOBEHb IUTAHUPYEMBIX PE3yJIbTaTOB, BBIJCICHO KYPCHBOM):

— BJAJeTh T'€OMETPUUYECKUMH TMOHATUSMHU NpU pEIIeHUH 3a7ad U [POBEACHUU
MaTeMaTHYECKUX PacCyXJICHHH;

— CaMOCTOSATENIbHO (POPMYIIHPOBATH ONPEAETICHHUS TEOMETPUIECKUX (UTYp, BBHIBUTAThH
TUIOTE3bl O HOBBIX CBOMCTBAaX M INpPHU3HAKAX TI'€OMETpUUYECKUX (GUryp m oOOCHOBBIBATH HIIU
omnpoBepraTh MX, 00001IaTh WM KOHKPETU3HPOBAaTh pPE3YyJIbTaThl Ha HOBBIE KJacchl (UIryp,
MIPOBOJIUTH B HECIIOXKHBIX CITydasix Kiaccu(uKauuio GUryp mo pa3inyHbIM OCHOBAHUSIM;

—  HUcclefoBaThb — YEpPTEXKM,  BKIOYas  KoMOMHauuu  Quryp,  HU3BIEKaTh,
MHTEPIPETUPOBATH U MPEoOpa30BbIBATh HH(OPMALIUIO, IPEICTABICHHYIO Ha YepTexkKax;

— pemiaTth 33Ja4d FeOMETPUUYECKOr0 COJIEP)KaHUs, B TOM YHUCIE B CUTYyalUsX, KOI/a
QITOPUTM PpEUICHUs] HE CIEeAYeT SBHO U3 YCJIOBHS, BBIOJIHATH HEOOXOAWMBIE Uil pelleHus
3a/laud JIOMOJIHUTENbHbIE MOCTPOEHHUS, HCCIIEN0OBaTh BO3MOXKHOCTh IPUMEHEHHUS TEOpEeEM H
dhopmyn s perieHus 3a/1ay;

— yMeTb (pOPMYJIUPOBATh U JOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

— BJIQAETh TMOHATUAMHU CTEPEOMETpUM: NpU3Ma, MapaliesIenune], MUpaMua,
TeTpa’ip;

— HMMETh NpPEeACTaBIeHUs 00 aKCHOMaxX CTEPEOMETPUU U CIEJCTBUSAX U3 HUX U YMETh
IPUMEHATh UX NIPH PELICHUH 3a]1ay;

— YMETb CTPOUTH CEUYEHHUs] MHOIOIPAHHUKOB C MCIOJB30BAHUEM PaA3JIMUHBIX METO/IOB,
B TOM 4HCJI€ METOJA CIIEJ0B;

— MMETh IPEJCTABICHUE O CKPEIMBAIOUIMXCS HPSIMBIX B IPOCTPAHCTBE U YMETh
HaXOJIUTh YTOJI U PACCTOSHUE MEXly HUMH;

— NPUMEHATh TEOPEMBI O APAIICIIBHOCTH IPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE IIPU
peLIeHNH 3aa4;

— yMeTb IPUMEHATh NapajljieIbHOE IPOEKTUPOBAHUE JUTS H300pakeHus: GUryp;

— yYMeTb IPUMEHATh NePIEHAUKYIAPHOCTH MPSIMOI U INIOCKOCTH MPH PEILIEHUH 3a]1ay;

— BJIa/IETh MOHATUSAMHU OPTOrOHAJILHOIO MIPOEKTHUPOBAHNUS, HAKJIIOHHBIX U UX NPOEKLUH,
YMETh IIPUMEHSATh TEOPEMY O TPEX MEPIEHAUKYIAPAX NP PEIICHUH 3a]1a4;

— BJIQJIETh MOHATUSAMHM PACCTOSHUS MEXIy (urypamMu B IPOCTPAHCTBE, OOIIEro
NEePIEHANKYIIAPA JBYX CKPEIIUBAIOLIUXCS MPSAMBIX U YMETh IPUMEHSTh UX IIPU PELICHUH 337134,

— BJIAJIETh NOHATHUEM yIJIa MEXKY NPSAMOM U TUNIOCKOCTBIO M YMETh IPUMEHSATH €TI0 IIPH
pEILIEHNH 3a]1a4;

— BJIAJECTh TOHATUSAMHU JABYIPAHHOTO  yIJla, yIjla MKy IUIOCKOCTSAMH,
NIEPIEHIUKYIJIAPHBIX TUIOCKOCTEN U yMETh IPUMEHSTh UX IPU PEIICHNN 3a]a4;

— BIAJeTh MOHATHUAMH TPU3MBI, MapajuleJenuIiela W TNPUMEHITh CBOMCTBa
napajuleJIenUIea Py pelIeHn 3a1ay;

— BJIAJETh MOHATHEM IMPSAMOYTOJIBHOTO MNapajUleJeNUIea U NPUMEHATh €ro Ipu
pELIEHNH 3a]1a4;

— BJIaJeTh NOHATHAMH NHUPAMHbI, BUAOB MNUPAMUM, DJIEMEHTOB MPaBHIbHON
MUPaMUbl U YMETh IPUMEHSTh UX IIPU PEIICHUH 3a/1a4;

— MMETh IIPEJICTaBICHHUE O TEOpEME Diljiepa, MPaBUIbHBIX MHOIOTpaHHUKAX;



— BJIQJIETh NOHSTHUEM IUJIOLIAAN ITOBEPXHOCTEM MHOTOI'PAHHUKOB U YMETh IPUMEHSTH
€ro IpU PELIECHUH 3a/1a4;

— BJIAJICTh MOHATHAMM Tella BpAIlEHHs, CeUeHHs IMIMHAPa, KOHyca, mapa u chepsl U
YMETb IPUMEHSATH UX IPU PELIECHUU 33/1a4;

— BJIAJETh NOHATHEM KAacaTEeNbHBIX MPSIMBIX U IUIOCKOCTEM U yMETh HNPHUMEHSTH €ro
IIpY pELIEHNUH 33]1a4;

— KMETh IPEJICTaBICHUS O BIMCAHHBIX U ONUCAHHBIX Cepax U yMETb MPUMEHATh UX
IIpY pELIEHNUH 33]1a4;

— BJIQJIETh MOHATUSAMU O00bEMA, OOBEMOB MHOIOIPAHHUKOB, TEJI BpAalllEHUS U
MPUMEHSTH UX MPU PELICHUU 33/1a4;

— HMMETh MNPEACTaBIEHUE O pa3BEPTKE LMIMHApPA M KOHYCa, IUIOIIAJU MOBEPXHOCTU
LHWIMHPA U KOHYCa U YMETh IPUMEHSITh €T0 MPH PElIeHUH 3a/1ay;

— HMETh NpeACTaBIE€HUE O IMIOWEAAN chepbl U YMETh NPUMEHSATh €ro MpU pPElIeHUH
3ajay;

— YMETb pelaTh 3a/1a4yd Ha KOMOMHAIMY MHOTOTPAHHUKOB U TEJ BpalLCHUS;

— HMETh MpeACTaBlI€HUE O MOJOOMU B MPOCTPAHCTBE M yMETh pEIIaTh 33/Ja4d Ha
OTHOIIeHHE 00BEMOB U IJIOLIa/Iel TOBEPXHOCTEN MOIOOHBIX QUTyp;

— UMETh IpeJICTaBIeHnEe 00 aKCHOMAaTHYECKOM METO/IE;

— BJAJETh MOHATHEM TE€OMETPHUYECKUX MECT TOYEeK B IPOCTPAHCTBE U YMETh
MIPUMEHSTH €r0 Ui PelleHus 3a1ay;

— yMeTh NPUMEHSATH U1 pElIeHHs 3ajjad CBOWCTBA IJIOCKMX U JABYIPAHHBIX YIJIOB
TPEXTPAHHOTO YIJIa, TEOPEMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJia;

— BJIaJIETh MOHATUEM MEPIEHAUKYISIPHOIO CEYEHUS MPU3Mbl U YMETh IPUMEHSTH €ro
IIPU PELICHUH 3a7ay;

— UMETb [IPEJCTABICHHUE O ABONCTBEHHOCTH IIPABUIIBHBIX MHOIOI'PaHHUKOB;

— BIAJeTb MOHATHSMU LEHTPAIBHOTO MPOEKTHUPOBAHUSA U  MAPAJJIEIbHOIO
IIPOEKTUPOBAHUA M NPUMEHATh MX IPU IMOCTPOCHUM CEYEHUH MHOTOI'PAaHHMKOB METOJIOM
MPOEKIUH;

— HMETh INpEACTaBICHHE O pa3BEPTKE MHOTOTPAaHHMKA M KpaTdallleM IyTH Ha
MIOBEPXHOCTH MHOTOI'PaHHUKA;

— UMETb [IPEJCTABICHUE O KOHMUECKUX CEUCHUSX;

— HUMEeTh NpEeACTaBICHUE O KacarolMxcs cpepax W KOMOMHALMU Tel BpallleHUs U
YMETbh IPUMEHSATh €0 MPH PEeIIeHUH 3a/1a4;

— IPUMEHSATb [IPU PELICHUH 3a7a4 GOPMYIly pacCTOSHHS OT TOUKHU 0 INIOCKOCTH;

— BJIQJIETh PA3HBIMU CIIOCOOAMU 3aJaHUs NPSIMOM YpaBHEHUSIMU U YMETb NPUMEHATH
UX IPU PELIeHUH 3374,

— MNPUMEHATh NpPU PEIIeHUM 3a/a4 M JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIM METox U
METO/]] KOOP/IMHAT;

— HMeTh IpeJCTaBlieHHe 00 akcuoMax o0béMa, NPUMEHATh (GOpMysbl 00BEMOB
IPSIMOYTOJIBHOTO MapajulesenuIieia, IpU3Mbl U TUpaMU/Ibl, TETPa3qpa IpHU PELICHNH 3a/1a4;

— IPUMEHATHh TEOPEMbI 00 OTHOIIEHUSAX 00BEMOB MPH PEILIEHUH 3a/1a4;

— IpPUMEHSTbh UHTErpaji i BBIYMCICHHS 00bEMOB M MOBEPXHOCTEH Ted BpallleHMs,
BBIUMCIIEHUS IUIOLIaU chepruecKoro nosica u 00bEmMa MapoBOro Clos;

— HUMETh MPEACTaBIECHUE O JBWKEHHUSAX B IPOCTPAHCTBE: MAapajlIEIbHOM IEPEHOCE,
CUMMETPUHA OTHOCUTENIBHO IUIOCKOCTH, LEHTPAJIbHOM CHMMETPHM, IOBOPOTE OTHOCHUTEIBHO
IIPSIMOM, BUHTOBOW CUMMETPUN — U YMETH IIPUMEHSATH €T0 MPU PELICHUH 3a/1a4;

— MMETh IIPEJICTABJICHNE O MJIOLIaA OPTOTOHAIBHOM NPOEKIINH;

— HMETh MPEACTABIEHUE O TPEXTPAHHOM M MHOTOTPAaHHOM YIVIE U IPHUMEHATH
CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO yIJa IPU PELIEHUH 3aay;

— MMeTh IpPEeJCTaBICHNE O MPeoOpa3oBaHUM 1101001, TOMOTETHH M YMETh NPUMEHSTh
UX [IpY PELIEHUH 3a/1a4; YMETh peliaTh 3a7aud Ha IIJIOCKOCTH METOJAaMH CTEPEOMETPHH;

— yYMeTb NIPUMEHATH (HOPMYIbI 00bEMOB NPH PELLICHUU 33]1ay.



B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NPeIMeTOB:

— COCTaBJIATh C UCIIOJIb30BAaHHEM CBOWCTB I€OMETPHUYECKUX (UTYyp MaTeMaTH4eCKue
MOJENU Ui PELICHUs 3aJad IMPaKTUYECKOTOo XapakTepa M 3a4ad M3 CMEXHBIX JUCLUIUIMH,
HCCIIEI0BATh MOJIYYEHHbIE MOJIENIN U UHTEPIIPETUPOBATh PE3YJIbTAT.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

— BJIAJIETh MOHATUSMHU BEKTOPOB U UX KOOP/AMHAT;

— YMETb BBIIIOJIHATD ONEPALIUU HAJl BEKTOPAMU;

— HCII0JIb30BATh CKAJIIPHOE IPOU3BEIEHUE BEKTOPOB MPU PELICHUU 331a4;

— TIPUMEHATh YpPaBHEHHUE ILJIOCKOCTH, (GOpPMYJIy pACCTOSIHUS MEXKIYy TOUKAMH,
ypaBHEHHE cephI TP PEICHUH 33]1ay;

— MPUMEHSATH BEKTOPBI U METOJT KOOPAUHAT B IPOCTPAHCTBE IIPU PEILIECHUH 3a/a4;

— HaxoAWUTh 00BEM NapajuleNenunena U TeTpadipa, 3aJaHHbIX KOOpJIMHATAMH CBOMX
BEPIIINH;

— 3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

— HaxOJUTh PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTU B CUCTEME KOOPAMHAT;

— HaxOJUTh PACCTOSIHUE MEX/1Y CKPEUIUBAIOLIMMUCS MPSIMbIMH, 3aJJaHHBIMU B CUCTEME
KOOpJUHAT.

HcTopusi m MeTOABI MATEMATHKHU

— WMeTh npencTaBieHne o0 BKJIa/le BBAAIOIINXCS MATEMAaTUKOB B Pa3BUTHE HAYKU;

— MOHUMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccuu;

— HCMOJIb30BaTh OCHOBHBIE METOJIbI J0Ka3aTeNbCTBA, MPOBOAUTH J0KA3aTENbCTBO U
BBITIOJIHATH OTPOBEPIKEHHUE;

— MPUMEHATH OCHOBHBIE METO/IbI PEILICHUSI MAaTEMaTHYECKUX 3a/1aY;

— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTEPU30BaTh KPacoTy
U COBEPILEHCTBO OKPYKAIOLIEr0 MUpa U MPOU3BEAECHUI UCKYCCTBA;

—  TPUMEHATh  NPOCTEHMIIME  IPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN MaTeMaTHYECKUX 3a/1a4;

— T10Jb30BaThCsl NPUKIAJHBIMU IpOrpaMMaMHM M IPOrpaMMaMH  CHMBOJIBHBIX
BBIUMCIIEHUH JUI UCCIIE0BAHUS MaTEMAaTUYECKUX 0OBEKTOB;

— TPUMEHATh MaTeMaTHYeCKHE 3HAaHMs K MCCIEJOBAHUIO OKPYXAIOIIEro Mupa
(MozenupoBaHue GU3NUECKUX IPOLECCOB, 3a/1a4l IKOHOMUKH).

Conep:xaHue nporpamMmmbl

3aHATHS 3JIEKTUBHOTO Kypca «M30paHHBIE BONPOCH MaTEMAaTHKW» IMpeIHa3HAYECHbI IS
yuamuxcst 10-11-ro knacca. Onu paccuurtanbl Ha 69 vacos, 10 kmacc - 1 yac B Hememto (35
yacoB BTox), 11 kimacc — 1 4ac B Henenro, 34 4aca B roj.

Conep:xanue 10 kaace

1. TekcroBbie 3agaun B EID (15 4.)

TeKcToBbIe 3a1aun. [IporoTun TekcToBbie 3aaa4yn. [IporoTun. 3amaun Ha TPOLEHTHI, CIIJIABBI U
cMecH. 3aJayu Ha JBUKEHHE M0 OKPYKHOCTH. 3aJadyd Ha JBIKEHHE IO CyIIe W MO BOJIE.
3aayn Ha COBMECTHYIO paboTy. 3aaun Ha IPOTPECCHH.

2. 3AJIAUM wa BBIBOP OIITUMAJIBHOI'O BAPUAHTA.(5)

Br16op ontuManbHOro BapuaHTa U3 IBYX BOZMOXKHBIX . BEIOOp ONTUMaNBHOTO BapUaHTa U3 TPEX
BO3MOXKHBIX

3. UTEHUE 'PA®UKOB U TUAT'PAMM. IIporotun 3ananus (7 4ac)

Omnpenenenve BeMUYUHBI MO0 auarpamme. OrmpeneleHrne BENIUYUHbBI M0 rpaduky. Brruucnenue
BEITUYMHEI 110 JTaHHBIM rpaduka.

4. BBIYMCIIEHUA U TTPEOBPA30OBAHUA. (8 gaca)

[IpeoOpazoBanusi panoOHaNbHBIX BbIpakeHUH. [IpeoOpa3oBaHMS CTEMEHHBIX BBIPAKCHHIA.
[IpeoOpazoBanus UPPALMOHABHBIX BBIPAKCHHIMA



Copaep:kanue 11 kaacc.

Tema 6. I[IpeoopazoBanne BbIpazkeHuil (4 1)

[IpeoOpa3oBanue CTeneHHBIX BbIpakeHui. [IpeoOpa3zoBaHMe TOKa3aTENbHBIX BBIPAKECHUIL.
[IpeoOpazoBanue mnorapudmMudeckux BelpakeHuil. [IpeoOpa3oBaHnMe TPUTOHOMETPHUYECKHX
BBIPAXKCHUM.

Tema 7. YpaBHeHusi, HepaBeHCTBAa M HX cucTrembl (9 1)

Paznuunble  crocoObl  perieHus NpoOHO-  pallMOHANBHBIX,  HUPPALHUOHAIIBHBIX,
TPUTOHOMETPHUYECKUX,  IMOKA3aTEeNbHBIX,  JIOTapU()MUYECKUX YpaBHEHHUH U HEPaBEHCTB.
OcCHOBHBIC TIpUEMBI pEIICHUS CHCTEM YypaBHEHHi. lcmosnb30BaHMEe CBOWCTB W TpaduKOB
(GyHKIMM Npy pellieHny ypaBHEHUN U HepaBeHCTB. 300pakeHne Ha KOOPAMHATHOM IIIOCKOCTH
MHO>KECTBA PEILICHNH YpaBHEHUM, HEPABEHCTB C JIBYMS IEPEMEHHBIMH U UX CUCTEM.

Tema 8. Moay.ab u napametp (6 1)

Pemenune mnokazarenbHbIX,  JOrapu(PMHUECKUX YypaBHEHUMN, HEPABEHCTB U MX CHUCTEM,
coJiepKaliux Moayib. PemieHre mnokazareiabHbIX, JOrapu(pMUUYECKUX ypaBHEHUH, HEPABEHCTB U
UX CHUCTeM, cojepxamux mapameTp. @OyHKIMOHANbHO-TpaQUUYECKUN METOJ pelIeHUs
MOKa3aTeIbHbIX, JOrapu@MUYECKUX YPaBHEHUN, HEPABEHCTB C MOYJIEM, TAPAMETPOM.

Tema 9. IlpousBoanasi u ee npumeHenue (9 4)

Haxoxnenve mnpou3BogHONW (YHKIMM, BBIYHCIEHHE YIJIOBOIO KOA(PQHUIMEHTAa KacaTelbHOH,
COCTaBJICHUE ypaBHEHMs KacaTeabHOU. OU3NYECKUM M T€OMETPUYECKUN CMBICI MPOU3BOIHOM.
[TpousBomnas cnoxxuoit GyHkuuu. [IpruMeHeHHEe MPOM3BOJHOW K HCCIEAOBaHUI0 (DYHKIIUNA WU
noctpoeHnto rpapukoB. Hambombiiee u HauMeHbllee 3HaYeHHUS (QYHKIUH, 3KCTPEMYMBI.
IIpumepsl  KCIOJIB30BaHUS MPOM3BOAHOM JUIsl HAXOXACHHA HAWIydlIeTO pEIICHHd B
IIPUKJIAIHBIX, B TOM YHCIIE COLUAIBHO-I)KOHOMUYECKHX, 3aa4ax.

Tema 10. Ilnanumerpus. Crepeomerpus (6 1)

CriocoObl HaXO0XKAEHUS MEAMAH, BBICOT, OMCCEKTpUC TpeyrojibHuka. Haxoxaenue momanen
¢uryp. Vrael B mpocTpaHcTBe. PaccrosiHus B mpocTpaHcTBe. BrlumcieHue riomasaei
MIOBEPXHOCTU U 00bEMOB MHOTOTpaHHUKA. Beruncnenue miomaneil NoBepXHOCTH U 00BEMOB Tel
BpAILICHHUS.

YyeOHo-TeMaTHYECCKHH NJIaH

Ne TEMA 10 knacce Koanuectso
4acoB

1 TekcroBble 3a7auu 15

2 3AJAYN na BBIBOP OIITUMAJIBHOI'O BAPMAHTA. 5

3 YTEHUE 'PAOUKOB U JIUATPAMM. 7

4 BBIYMCJIEHUA U ITPEOGPA3OBAHU A 8

Temsbr 11 kaace

1 [Tpeobpa3oBaHue BhIpaKEHUH 4

2 VYpaBHEHUs,, HEPABEHCTBA M UX CHCTEMBI 9

3 Monynpe 1 napaMmerp 6

4 IIpousBosiHas U €€ IPUMEHEHUH 9

5 [Tnanumerpus. CrepeoMeTpust 6
UTOTO 69




TemaTHyecKkuil NOyPOYHBI IJIaH

Kanenpapno-remaTnuecknii nian 10 kiace

Ne Ne zansitust | Tema 3ansatust Jara
3aHATHUS | B TEME

1. TekcroBble 3a1a4u (15 yacoB)

1 1. [IpocTeiimme TEKCTOBbIE 3aa4u. 1109
2 2. Pemienne TekCTOBBIX 3a7a4 2109
3 3. 3a/1aun Ha IPOIECHTHI, CTUIABEI i CMECH. 3109
4 4. Pemenue 3a1ay NpoLEHTHI, CIUIABBI U CMECH. 4109
5 5 3ajauy Ha ABM)KEHHE N0 OKPYKHOCTHU 1110
6 6 3aaum Ha JBIKEHUE T10 CyIIE U 1O BOJIE 2110
7 7 Pemenwue 3a1au 310
8 8 3a/laun Ha COBMECTHYIO paboTy. 4110
9 9 Pemrenne 3aa4 Ha COBMECTHYIO paboTy 2ull
10 10 3a/1aun Ha IPOTPECCHUH. 3ull
11 11 Pemrenne 3agad  Ha nporpeccuro 4ull
12 12 Pemrenune 3amau 1ul2
13 13 Pemrenue 3amay 2H12
14 14 Pemrenue 3amay 3ul?2
15 15 Pemrenue 3amay 4u12
2. 3aga4yu Ha BLIOOP onTHMAaJIbLHOTro BapuanTta (5 4yacoB)

16 1 Br160p onTuManbsHOTO BapuaHTa U3 IBYX BO3MOYKHBIX 2101
17 2 Br160p onTHManbsHOTO BapuaHTa U3 IBYX BO3MOKHBIX 3001
18 3 Br160p onTuManpHOTO BapuaHTa M3 TPEX BO3MOYKHBIX 4u01
19 4 Br160p onTHManbsHOTO BapruaHTa U3 TPEX BO3MOYKHBIX 1102
20 5 Br160p onTHManbHOTO BapuaHTa U3 TPEX BO3MOYKHBIX 2102
3. Urenne rpadukoB u quarpamm (7 4acoB)

21 1 Pemenne 3aga4u Ha uyTeHUE rpad)uKOB 3102
22 2 Pemenne 3aga4 Ha yTeHNE rpad)uKOB 4u02
23 3 Pemenne 3aga4 Ha yTeHUE rpad)uKOB 1103
24 4 Pemenne 3a1a4 Ha yTeHUE AMArpaMm 2103
25 5 Pemrenue 3a1a4 Ha yTeHUE AUArpaMMm 3u03
26 6 Pemrenne 3a1a4 Ha yTeHUE AUArpaMMm 1104
27 7 Pemenne 3a1a4 Ha yTeHUE AMArpaMm

4. Boruucijienusi 1 npeoopaszopanus (8 4acoB)

28 1 [TpeoOpa3oBaHus pallMOHAIBHBIX BBIPAKEHUN 2004
29 2 IIpeobpa3oBaHus pallMOHAIBHBIX BBIPAKEHUN 3u04
30 3 [IpeoOpa3oBaHus CTENIEHHBIX BEIPAKEHUIN 4u04
31 4 [IpeoOpa3oBaHus CTENIEHHBIX BEIPRKEHUIN SH04
32 5 IIpeoOpa3oBaHus CTENIEHHBIX BEIPAKEHUIN 1105
33 6 [Ipeobpa3oBaHus MPPALIMOHATIBHBIX BBIPAKEHHH 2105
34 7 ITpeobpazoBaHus MPPALMOHATIBHBIX BBIPAKEHUH 3005
35 8 [Ipeobpa3oBaHus MPPALIMOHATIBHBIX BBIPAKEHHM 4105




Kanennapuo-remaruvecknii mian 11 kiaace

No Ne zamsarus B | Tema 3ansaTus Jara
TEMe

1.IlpeoOpa3oBanne BbIpaxeHuii - 4yaca

1. 1 [IpeoOpa3oBaHue CTENIEHHBIX BBIPAKEHUN 1109

2. 2 [IpeoOpa3oBaHue MOKa3aTeIbHbIX BhIPAKEHUN 2109

3. 3 IIpeoOpazoBanue norapupMUIECKUX BHIPAKECHUN 3009

4. 4 [IpeoOpa3oBaHye TPUrOHOMETPUUECKUX BBIPAXKEHUN 4109

2. YpaBHeHHsl, HEPABEHCTBA M MX CHCTEMBI -9 yacoB

o. 1 Pa3znuunble criocoObl perieHust ApoOHO- panMoHalbHbIX | 1H10
YPaBHEHUI U HEPABEHCTB

6. 2 Paznuanbie  cmocoOBl  pemieHus UppanuoHaIbHbIX | 2H10
YpaBHEHUH U HEPABEHCTB

7. 3 Paznuunble crmocoObl pemieHus  TpuroHomerpuueckux | 3H10
YpaBHEHUH U HEPaBEHCTB

8. 4 Paznuunble  crmocoObl  pelieHus nokasaresbHbIX | 4H10
YpaBHEHUH U HEPABEHCTB

9. 5 Paznuunble  crmocoObl  perieHus norapupmuyeckux | 211
YpaBHEHUI U HEPABEHCTB

10. 6 OCHOBHBIE TPUEMBI PEIICHHUS CUCTEM YpaBHCHUM 3ull

11. 7 Hcnons3oBanne cBoicTB W TpadukoB dyHkud npu | 4ul1
pelIeHNH YPaBHEHUH U HEPABEHCTB

12. 8 N3obpaxenne Ha KOOPAMHATHOW TIJIOCKOCTH MHOKecTBa | SH11
peleHNl ypaBHEHUIl C JBYMS IEpEeMEHHBIMH U UX
cHCTEM

13. 9 N3obpaxenne Ha KOOPAMHATHOW IUIOCKOCTH MHOXKecTBa | 1H12
pelIeHNI  HEepaBeHCTB C JABYMsI IIEPEMEHHBIMH M MX
CHCTEM

Moayuab 1 napameTp-6 4acoB

14, 1 Pemenne MOKa3aTeIIbHBIX, norapumuyeckux | 2H12
YpaBHEHUH U UX CUCTEM, COJEPKALIUX MOIYIIb

15. 2 Pemenne MMOKa3aTe/IbHBIX, norapumuyeckux | 3u12
HEPaBEHCTB U UX CHCTEM, COJIEpKAIUX MOTyb

16. 3 Pemenne MOKa3aTeJIbHBIX, norapudmudeckux | 4012
YpaBHEHUH M UX CUCTEM, COAEPIKAIIMX MapaMeTp

17. 4 Pemenue IIOKa3aTeNbHbIX, norapupmuyeckux | 2u01
HEpaBEHCTB U UX CHCTEM, COJIepKaIlluX MapaMeTp

18. 5 OyHKIMOHANBHO-TpaduIecKuit METOJ pewenns | 3001
HOKa3aTeJbHbIX, JOrapu(pMHUUECKUX  ypaBHEHMH,
HEpPaBEHCTB C MOJyJIEM

19. 6 OyHKIMOHANBHO-TpaduIecKkuit METOJ pewennus | 4101
MOKa3aTeNbHbIX, JOrapu(pMHUUECKUX  ypaBHEHMH,
HEPaBEHCTB C MapamMeTpoM

4.I1pou3BoaHasl U ee NPUMEHEHHUH - 9 YacoB

20. 1 Haxoxxnenne mnpousBoAHoi  ¢yHKuuu, BbluucieHue | SHO1

YTJI0BOTO KOA(PHUIIMEHTa KacaTeIbHOM




21. 2 VYpaBHeHue KacaTebHOU 1102
22. 3 Pu3nYeCKUil U FTEOMETPUYECKUI CMBICI IPOU3BOIHOM 2102
23. 4 [TpousBoaHast CIIOKHON (DYHKIIHH 3102
24, ) [TpumeneHne mpou3BOIHON K uccienoBanuio GyHkuuid u | 4002
HOCTPOEHHIO TPahUKOB
25. 6 Hauboupiee n Hanmenblee 3HaUeHHUS QYHKINN 1103
26. 7 DKCTpeMyMBI () yHKITHH 2103
27. 8 [Ipumenenue IIPOU3BOTHOM JULSt HaxoxeHus | 3103
HAWJTYYIIETrO PEIICHUS B IPUKIIAIHBIX 3aa9axX
28. 9 [Ipumenenue IIPOU3BOTHOM Ui HaxoxjeHus | 1104
HaWJIy4dIllero peleHduss B  COIUATbHO-KOHOMHYECKUX
3a/1auax
5. [lnanumertpusi. Crepeomerpusi- 6 4acoB
29. 1 CnocoObl HaxOXJAEHUsI MEAMaH, BBICOT, Ouccektpuc | 2004
TpeYroJbHUKA
30. 2 Haxosxnenue mnomaneit guryp 3u04
31. 3 VYriel B mpocTpaHcTBe. PaccTosiHUS B TPOCTpaHCTBE 4u04
32. 4 Brruncnenue momaneii NoOBEpXHOCTH MHOTOTPaHHUKOB, | 1HOS
TEJ BPaIICHH
33. 5 Brruncnenue 00beMOB MHOTOTPaHHMKOB, Tl BpamieHus | 2H05
34. 6 HroroBsrii ypok 3105
Jlureparypa .
1. KommoropoB A.H, «Anrebpa u Hauana aHaimsay. Mockga. «IIpocsemienuey. 2009 r.
2. [Tappirns U.®@. «dDakynbTaTUBHBIA Kypc mo marteMatuke. Pemienue 3amayd. 10 k.
Mockaa. «IIpocsemenue» 1990 rog.
3. CkanaBu M.U. «llonHblid COOpHHMK pemICHWHA 3adad Juisi TocTynarmux B BY3e».
MockBa. «Aabgac — B». 1999 ron.
4, CkanaBu M.U. «COopHUK 3a7a4 110 MaTeMaTukey, «Briciras mkona» 1973 ro.
5. «COOpHHK 3a/a4 Ajs MPOBEJIEHUs MUCbMEHHOTO JK3aMeHa MO MaTeMaTHUKe 3a Kypce
CpeIHEH MIKOIBDY.
6. «EnuHb1i rocynapctBeHHbld 3k3aMen». KMMebr 2019-2020 roa.
7. KonecuukoBa C.M. «Marematuka. HTeHCUBHBIN Kypc moarotoBku k EI'D», Alipuc
IIpecc. 2004 rop.
8. EI'D -2019 nox penakumeit A.JI. CemenoBa u U.B. flmenko  «Camoe nojiHOE U3IaHue

TUNOBEIX 3aganuil EI'D» OUIIN.
9. http://video-repetitor.ru/
10. http://shpargalkaege.ru
11. http://ege.yandex.ru
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