


IlosicHuTeNnBHAA 3anIMCKa

Pabouas mporpamMmma mnpeaMETHOro Kypca «3JTa yIAMBHUTEIbHAs MaTeMaTUKa» s
obyuatommuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpenHero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEAbABISIEMbIX K MaTeMaTHYeCKOMY oOOpa3oBaHHUIO, M TpaauLuil
poccuiickoro oOpa3zoBanus. Peanmuzamnusi nporpammbl 00€CII€UMBAECT OBJAJCHHUE KIFOUEBBIMU
KOMIETEHIUSAMH, COCTABISIONIMMU OCHOBY JUIS CAMOPA3BUTHS M HEMPEPBHIBHOTO 00pa30BaHHMA,
[EJIOCTHOCTh  OOMIEKYJABTYPHOTO, JIMYHOCTHOTO U IO3HABATEIBHOTO PAa3BUTHA JIMYHOCTU
00yJaromuxcs.

OcHoBHas 1enb Kypca — OKa3aTh IMOMOINb TeM, KTO H3y4aeT MaTeMaTHKy Ha Oolee
yIIIyOJIEHHOM ypOBHE. B 3JeKTHMBHOM Kypce MpeICTaBIIeHBI TOJIE3HbIE YIIPAKHEHUS, a TaKke
3aJJaHNs TIOBBIIIEHHOH CII0KHOCTH. IMEHHO Takue 3aJaHusi 0KUJAI0T YJalIuXcsl Ha dK3aMeHax.
3amaHns 0XBaTHIBAIOT BCE Pa3zeibl IKOJIBHOM MPOrpaMMBI.

3agauu Kypca:

. pemaTh TEKCTOBBIE 3aJadydl Ha [BW)KEHHE, COBMECTHYIO pPalbOTy, CMECH H CIUIaBHI,
MIPOTPECCHH, TIPOLICHTHI;

. pemaTrh ypaBHEHHS W HEPAaBEHCTBA (TPUTOHOMETPHUYECKHE, Jorapu(MHUECKHE,
MoKa3aTeIbHbBIE, HPpPAIlHOHABLHBIE),

. peoOpa3oBhIBaTh BBIPAKEHUS, COACPIKAIINe TPUTOHOMETPHUYECKHE, JIOTapu(MHIECKHE,
MoKa3aTeNbHbIE, HppaAIlHOHAEHBIC (QYHKITHH;

. CTpOUTH rpa@uKu QYHKIIHM, OMUCHIBATH UX CBOMCTBA;

. MPUMEHSTh H3YYEeHHBIE AJITOPUTMBI ISl PEIICHUSI COOTBETCTBYIOIINX 3a/IaHHIA;

. pelaTh 3a/1laHus OBBIIIEHHOTO YPOBHSI CIIOKHOCTH;

. pa3BUTHE HABBIKOB CAMOCTOATEIbHON JESITETbHOCTH,

. MOATOTOBKA BBIMTYCKHHKA K C/Iaye dK3aMeHa 110 MaTeMaTHKe.

. MeTtoabl, HCNoJIb3yeMble B JaHHOM Kypce: (GpOHTaIbHBIN pa30op crocoO0B pemeHus

PA3JIMYHBIX THUIIOB 3aJa4d, I'PYIIIOBOC W HHIAMWBHUAYAJIBHOC CaMOCTOATCIIBHOC PCIICHHUE 3aaay;
KOJIJICKTUBHOC O6C}’>KI[CHI/IC PEIICHUA HauoOoJyiee CIO0KHBIX H HCCTAaHJAPTHBIX 3aaa4; PCIICHUC
PACUCTHO-IIPAKTHYCCKUX 3a/la4d; COCTABJIICHHUEC YUAllIUMUCA OpPUTHHAJIbHBIX 3a1a4.

TpeOoBanusi K pe3yjibTaraM 00y4eHHsI H OCBOECHHIO COJePKAHUS Kypca.

Aunreopa

N3yuenune anreOpbl M Hayal MaTeMaTHYEeCKOrO aHaiM3a B CTaplied MIKoje Jaer
BO3MOYHOCTh JOCTH)KEHHUS 00YyJaIOUUMUCS CIIETYIOIINX Pe3yIbTaToB.

JIn4YHOCTHBIE Pe3yJIbTATHI:

— IpEICTaBICHUE O MPOQPECCUOHATBHON AEATEIbHOCTH yYEHBIX- MAaTEMaTHUKOB, O
pa3BUTUU MaTeMaTuku oT HOBOTO BpeMeHU 0 HallluX JIHEW;

— yMeHHE SICHO (OpPMYIUpOBATh M APTYMEHTUPOBAHHO H3J1araTh CBOU MBICIIH;
KOPPEKTHOCTh B OOIICHUU;

— KPUTUYHOCTh MBIIUICHUSI, YMEHUE paCIO3HAaBaTh JIOTUYECKU HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;

— KPEaTUBHOCTh MBIILJICHNS, HWHUIMATUBA, HAXOIYMBOCTh, AKTUBHOCTb IIpHU
pelIeHuN MaTeMaTUYeCKUX 3a]1a4;

— CMOCOOHOCTh K 3CTETUYECKOMY BOCHPHATHIO MAaTEMaTHUYECKUX OOBEKTOB, 3a7ad,
peLIeHui, pacCyKACHU.

MeTanpeIMeTHbIe pe3yJibTaThl;

— JOCTaTOYHO Pa3BUTHIC TPEICTABICHUA OO0 HIEAX U METOJaX MAaTeMaTUKH Kak
YHHUBEPCAIBHOTO A3bIKa HAYKU M TEXHUKHU, CPEJCTBA MOJEINPOBAHMS SIBJIEHUI U IIPOLIECCOB;

— YMEHHUE BHJIETh MPUJIOKEHMS TOJYYEHHBIX MATEeMaTUYECKUX 3HAHUM B JPYyrux
JUCLUILIMHAX, B OKpY>KarolIel KU3HU;

— YMEHHE HWCIOJIb30BaTh pPAa3IMYHble HMCTOYHUKH WHGOpMAIUU I PElIeHHS



y4eOHBIX pobeM;

— YMEHHE TPUHUMATH PCIICHUS B YCIOBHUAX HEMOJNHOH ©  U30BITOYHOU
uHbOpMaInu;

— YMEHHE IPUMCHSITh HHIYKTUBHbBIC U ISAYKTUBHBIE CTIOCOOBI pACCyXICHUI;

— YMEHUE BHJCTh Pa3IIMYHbIC CTPATETHMU JOCTIDKEHUS IeleH, IJIaHUPOBaTh U
OCYIIECTBIISITh IEATEIFHOCTD, HAIIPABICHHYIO HA PEIICHNE KOHKPETHBIX 3aj1a4.

IIpenmeTHbIE pe3yJIbTATHI;

1) UMETh TIPEJCTABIICHHE OO0 OCHOBHBIX HM3y4aeMbIX MATEMATHYCCKHX TOHSTHSIX,
3aKOHAX M METOJaX, MO3BOJISIOUINX OIMCHIBATH IT UCCIIEIOBATH PeaibHbIE MPOIECCHI M SBICHUS:
YHCII0, BEIMYMHA, areOpandeckoe BhIpaXEHUE, ypaBHEHHE, (DYHKIHWSA, CTydaiiHas BEIMYMHA U
BEPOSATHOCTh, MPOU3BOJHAS W WHTErPal, 3aKOH OOJBIINX YWCEJ, NMPUHIMI MaTeMaTHYECKOU
WHIYKIIAWA, METOJIBI MATEMATHICCKIX PACCYKICHUH;

2) BIIJICTh KITFOUEBHIMU MAaTEMAaTHICCKHMH YMCHHSIMHU:

BBITIOJTHATH TOYHBIC U MPUOJIMKCHHBIC BEIYUCIICHUS C JICHCTBUTEILHBIMHA YUCIIAMU;

BBINIOJIHATE  (TMpocTeiiiue) mnpeoOpa3oBaHMsl BbIPAKEHUN, BKIIOYAIOUIUX CTENECHH,
Jorapu(Mbl, paTuKaIbl 1 TPUTOHOMETPUIECKIE (PYHKITNN;

pemate (TPOCTEHINNE) ypaBHEHUS, CHCTEMbl YPaBHCHHI, HEPAaBEHCTBA W CHCTEMBI
HEPaBEHCTB;

peraTh TEKCTOBBIE 3a/1a9H;

uccienoBaTh GyHKINH,

CTPOUTH UX I'paduKH (B IPOCTEHIINX CIydasix);

OIICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHA B TPOCTEHUIIIUX MPAKTHYCCKHX
CUTYaITUsIX;

NPUMEHSATh  MaTEeMaTHYeCKyl0  TEPMHUHOJOTHIO M CHMBOJIMKY;  JIOKa3bIBaTh
MaTeMaTH4eCKHE YTBEPKICHMUS,

3) MPUMEHSTHh MPUOOPETEHHbIE 3HAHUS U YMEHUS Ul pelIeHUs MPAKTUYECKUX 3a/1a4
Y 33714 U3 CMEXHBIX TUCIUIUIMH.

MetanpeaMeTHBIMU pe3yIbTaTaMU OCBOCHHUS Kypca SBIISIETCS

dhopmupoBaHe YHUBEpCATbHBIX yueOHbIX neiicTBuii (YVY /).

PeryasituBubie YY/I:

. CaMOCTOSITENIbHO OOHapyXuBath H (OPMYIHpPOBaTh y4eOHYIO TpoOIEeMYy,
OTIPENIEIIATH 1e/Th YICOHBIX JICUCTBUMN;

. BBIIBUTaTh BEPCHUU pEUICHHs MPOOJIeMbl, 0CO3HaBaTh (M MHTEPIPETHPOBATH B
cillydae HEO0OXOIUMOCTH) KOHEUHBIM pe3ynbTaT, BBIOMPATh CpEICTBA AOCTHXKCHUS LEIH U3
MPEII0KEHHBIX, a TAK)KE UCKaTh MX CAMOCTOSITENILHO;

. COCTaBNATh (MHIAMBUAYAJIbHO WJIM B TpYNNe) IJIaH pPEHIeHUs MpoOIeMbl
(BBITIOJIHEHHUS TTPOCKTA);

. paboTas Mo IUIaHy, CBEPATH CBOM ACWCTBUS C LIENbIO M, MPU HEOOXOTUMOCTH,
WCIPABJIATH OIIUOKU CAMOCTOSITENIBHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIaH);

. B JMalore C YYHUTEJIeM COBEpIICHCTBOBATH CAMOCTOSITENILHO BBIOpAaHHBIC
KPUTEPUU OI[CHKH.

Ilo3naBaTenbHble Y'Y [:

. MPOBOAUTH HAOIIOJICHUE U SKCIIEPUMEHT TMOJ1 PYKOBOACTBOM YUHTES;

. OCYIIECTBIISATh PACIIUPEHHBIN MOUCK MHPOPMAIINH C UCTIOJIH30BAHUEM PECYpPCOB
6ubnuotek u MHTepHera;

. CO3/1aBaTh U MPEoOPa30OBHIBATh MOJEIN U CXEMBI JJIs PEIIeHUs 3a/1a4;

. OCYIIECTBIISATh BBIOOP HambOomnee 3((HEeKTUBHBIX CIOCOOOB peHIeHUs 3ahad B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBUH;

. aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(UIIMPOBATH U 00001aTh (PAaKTHI U SIBICHUS,

. JaBaTh OIPEICICHHSI TOHSATHSIM.

Kommynukarusubie YV /I:

. CaMOCTOSITENILHO ~ OPraHU30BBIBaTH y4eOHOE B3aUMOJCHCTBHE B  TpYyIIe



(ompenensTh 00ILIME LIENH, TOTOBAPUBATHCS APYT C IPYTOM H T. 11.);

. B JIUCKYCCHUU YMETb BBIJIBUHYTh apI'yMEHTBI U KOHTPApI'yMEHTHI;

. YUUTBHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATh
OLIMOO0YHOCTh CBOETO MHEHUS U KOPPEKTHPOBATH €T0;

. MIOHMMAasl MO3MLMIO APYroro, pasjinyarb B €r0 peud: MHEHUE (TOUKY 3pEHHs),
JI0Ka3aTeJIbCTBO (ApryMEHTHI), PaKThl (TUIIOTE3bl, AaKCHOMBI, TEOPHH);

. YMETh B3IJISIHYTh HAa CUTYalHMIO0 C MHOM MO3MIMU U JOrOBapUBaTLCS C JIIOJbMU
WHBIX MTO3ULUHI.

I'eomerpus

JUia ycremHoro npoaoJDKEHUsT OOpa3oBaHMsl IO CHELMAIBHOCTSAM, CBS3aHHBIM C
MPUKIAJHBIM HCIOJIb30BaHMEM MareMaTuku (1-ii ypoBeHb IJIaHUPYEMBIX pPE3yJIbTaTOB),
BBIIYCKHUK HAYYMTCSl, a TaKke MNOJYYHUT BO3MOKHOCTH HAYUYUTBHCH i oOecredeHus
BO3MOYHOCTH YCIIEIIHOTO MPOJOJIKEHUS 00pa3oBaHUS IO CHELMAIBHOCTSAM, CBS3aHHBIM C
OCYILIECTBJICHUEM HAy4YHOM W HCCIIEIOBATENIbCKOM JEATEIIbHOCTH B 00JIACTU MAaTeMaTUKU U
CMEXHBIX HayK (2-i ypOBEHb IUTAHUPYEMBIX PE3yJIbTaTOB, BBIJCICHO KYPCHBOM):

— BJAJeTh T'€OMETPUYECKUMH TMOHATUSMHU NpU pEUIeHUH 3a7ad U IPOBEIECHUU
MaTeMaTHYECKUX PacCyXJICHHIH;

— CaMOCTOSTEIbHO (POPMYIHPOBATH ONpEAETCHUs TeOMETpUIeCcKuX (GUryp, BbIIBUraTh
TUIOTE3bl O HOBBIX CBOMCTBAaX M IMPHU3HAKAX TeOMeTpUyYecKuX (uryp m oOOCHOBBIBaTH HIIU
ompoBepraTh MX, 00001IaTh WM KOHKPETU3HPOBATh pe3yibTaTbl Ha HOBBIE KJIacChl (UIryp,
MIPOBOJIUTH B HECTIOKHBIX CITydasix KIacCu(UKALNIO GUTYp MO pa3IUnYHbIM OCHOBAHUSM;

—  HccleloBaThb  4YEpTeXKH, BKIoYas  KoMmMOuHauuu  Quryp,  HU3BIEKaTh,
MHTEPIPETUPOBATh U MPEOOpa30BbIBaTh MH(YOPMALIHIO, IPEICTABICHHYIO HA YepTeXkax;

— pemath 3aa4d T€OMETPHUECKOrO COJEp KAaHUSA, B TOM YHCIE B CHUTyalUsX, KOTJa
QITOPUTM PpEIICHUS] HEe CcJelyeT SBHO M3 YCJIOBHUS, BBIIOJHATH HEOOXOOUMBIE Ul pEIICHUs
3aJjaud JOIOJHUTENIbHbIE MOCTPOEHUS, MCCIEJ0BATH BO3MOXKHOCTh IPUMEHEHHUS TEOpPEM U
dhopmyn s pereHus 3a1ay;

— yMeTb (POPMYJIUPOBATh U JOKA3bIBATh FT€OMETPUYECKUE YTBEPHKACHUS;

— BJIQJETh TMOHATUAMHU CTEPEOMETPUHM: MpU3Ma, Mapajulesenune], IUpaMuaa,
TeTpa’ip;

— HMMETh NpeACTaBIeHUs 00 aKkCMOMaxX CTEPEOMETPUU U CIEACTBUAX U3 HUX U YMETb
IPUMEHATh UX NIPH PELICHUU 3a]1ay;

— YMETb CTPOUTH CE€UEHHUS] MHOIOI'PAaHHUKOB C HUCIOJIb30BAHUEM Pa3IMYHbIX METOJIOB,
B TOM 4HCJI€ METOJA CIIEJOB;

— MMETh MpPEJCTABICHUE O CKPELIMBAIOIINXCSA NPSAMBIX B IMPOCTPAHCTBE M YMEThb
HaXOJIUTh YTOJI U PACCTOSIHUE MEXly HUMH;

— MPUMEHATH TEOPEMBI O MAPAIIEIIBHOCTU NPSAMBIX U MJIOCKOCTEH B IPOCTPAHCTBE MPU
pelLeHNH 3aa4;

— yMeTb IPUMEHATh NapajljeIbHOE IPOEKTUPOBAHUE JUTS U300pakeHust pUryp;

— yYMeTb IPUMEHATh NEPHEHIUKYIIPHOCTH MPSIMOM U MIIOCKOCTH IPU PELICHUH 33/1a4;

— BJIAJIETh MOHATUSAMHU OPTOTOHAJIBHOTO MPOEKTUPOBAHUS, HAKIIOHHBIX U X MPOEKIINH,
YMETb IPUMEHATH TEOPEMY O TPEX MEPINEHAUKYISIPAX MPU PELICHUU 33a4;

— BIJIQJIETh MOHATUSAMH PACCTOSHUS MEXIy (UrypaMd B IPOCTPAHCTBE, OOLIETO
NIEPIEHIUKYJIApA IBYX CKPELUIUBAIOLIUXCS MIPSIMBIX U YMETh IPUMEHSATh UX IIPU PELLICHUU 3a/a4;

— BJIAJIETh NIOHATHUEM YyIJIa MEXKY NPSMOHN U IUNIOCKOCTBIO U YMETh IPUMEHSATH €T0 MpU
pELIEHNH 3a]1a4;

— BJIAJETh MOHATUSAMHU JABYIPAHHOTO yIUla, yIJIa MEXAY IUIOCKOCTSMH,
MEPIEHIUKYIJIPHBIX INIOCKOCTEW U yMETh NPUMEHATDH UX IIPU PELICHUM 3a/1a4;

— BJAJETh MOHATHUAMU MpPU3MBL, MapajuleJeNuNena W NPUMEHSITh CBOWCTBA
napajuleJIenuIe a Ipy pelieHnn 3a1ay;

— BJIAJIETh MOHATHEM IPSAMOYTOJIBHOIO MNapajuleJeNuela U NPUMEHATh €ro INpu



pELICHNH 3a]1a4;

— BJAQAETh MOHATUSMHM IHUPAMHIbl, BHUJOB MHpPaMHJ, DJIEMEHTOB IPaBUJIbHOMN
MUpaMHJIbl U YMETh IPUMEHSATh UX MPU PELICHUU 3a/1a4;

— UMETh IIPEJICTaBICHHUE O TeOpeMe Diliepa, MpaBUIbHBIX MHOIOTPaHHUKAX;

— BJIQJIETh NOHATHUEM IUIOLIAJN MTOBEPXHOCTEW MHOTOI'PAaHHUKOB U YMETh NPUMEHSTh
€ro IpU pPeLIeHUN 3a1a4;

— BJIQJIETh NOHATHUAMH TeJla BPALLEHUs, CEYEHUsI LIMIIMH]PA, KOHYCa, 1apa U cepbl U
YMETb IPUMEHSATh UX IIPU PEILICHUN 3a/1a4;

— BIIAJETh NOHSTHEM KacaTeNbHBIX MPSIMBIX U IUIOCKOCTEN M yMETh MPUMEHSATH €ro
IIPY pELIEHNUH 33]1a4;

— UMETh MPEJCTABICHHUS O BIIMCAHHBIX M ONMMCAHHBIX cepax U yMETh NPUMEHATh UX
IIpY pEeLIeHNUH 33]1a4;

— BJIQJIETh MOHATUSAMU O00BbEMa, OOBEMOB MHOTOIPAHHUKOB, TEJl BpallleHUs U
MPUMEHSATh UX MPU PELLICHUU 33a4;

— HMMETh MNpEACTaBIEHUE O pa3BEPTKE LWIMHAPA M KOHYCA, IJIOIIATN MOBEPXHOCTH
LHWIMHPA U KOHYCa U YMETh IPUMEHATD €ro IPU PEeLeHUH 3a1ay;

— HMETh NpEeACTaBIEHUE O IJIOWEAAN CPEepbl U YMETh MPUMEHATh €r0 IMpPHU PELIEHUU
3ajauy;

— YMETb peliaTh 3a/1a4i Ha KOMOMHAIIMY MHOTOTPAaHHUKOB M T€JI BpalleHUS;

— HMETh MpeACTaBlieHue O MOJOOMU B NMPOCTPAHCTBE W YMETh pellaTh 3a/aud Ha
OTHOIIeHHE 00BEMOB U IJIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX GUTYD;

— HUMETh IpeJICTaBIeHne 00 aKCHOMAaTHYECKOM METO/IE;

— BJAJETh IOHATHEM TE€OMETPUYECKHX MECT TOYEeK B IIPOCTPAHCTBE U YMETh
IIPUMEHSATH €r0 AJIs pellieHus 3a/1a4;

— YMEeTb NPHUMEHATh Ul pElIeHHs 3aJad CBOWCTBA IUIOCKMX U IBYI'PaHHBIX YIJIOB
TPEXTPAHHOTO YIJ1a, TEOPEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YIJIa;

— BJIAJIETh MOHATHEM IEPHEHIUKYISIPHOTO CEUCHMS NMPU3MBI M YMETh IPUMEHSATh €ro
IIPU PELICHUH 3a7ay;

— UMETb [IPEJCTABICHHUE O JBOWCTBEHHOCTH IIPABUIIBHBIX MHOIOI'PaHHUKOB;

— BIAJeTb MOHATUAMHU ILEHTPAJBHOIO IMPOEKTUPOBAHUS M  IAPaUICIbHOIO
[IPOEKTUPOBAHUA M NPUMEHSTh MX IPU IMOCTPOCHUM CEUEHHH MHOTOTPaHHUKOB METOJIO0M
MPOEKIUH;

— HMETh INpEeACTaBICHUE O pa3BEPTKE MHOTOTPaHHMKA M KpaTyalllleM IyTH Ha
MIOBEPXHOCTH MHOTOI'PaHHHUKA;

— UMETb IIPEJCTABICHUE O KOHMUECKUX CEUCHMSIX;

— HUMEeTh NpeACTaBICHUE O Kacaroumxcs cpepax W KOMOMHALMU Tel BpalleHHs U
YMETh IPUMEHSTD €ro MPH PEeIIeHUH 3a/1a4;

— IPUMEHSATH [IPU PELICHUH 3a7a4 GOPMYIy PacCTOSHUS OT TOUKH JI0 MJIOCKOCTH;

— BJIQJIETh PA3HBIMM CIIOCOOAMU 3aJjaHUs MPSIMOM YpaBHEHUSMH M YMETh NPUMEHATh
UX IPU PELIeHNUH 33714,

— MNPUMEHATh NPU PEIIeHUM 33/ad M J0Ka3aTelbCTBE TEOPEM BEKTOPHBIH METOJ U
METOJ1 KOOpJMHAT;

— HMETh IMpeJCcTaBleHHe 00 akcruomMax o0b&Ma, NMPUMEHATh (GOopMyabl 00BEMOB
IIPSIMOYTOJIBHOTO NapaJUIEIENUIENa, IPU3Mbl U IMPaMUbI, TETpa3Apa MIPHU PELICHUN 3a/1a4;

— NPUMEHSATh TEOPEMbI 00 OTHOIIEHUIX 00BEMOB IPH PEILICHUHM 3a]1ay;

— IPUMEHSTbh UHTErpaji i BBIYMCICHHS O0OBbEMOB M MOBEPXHOCTEH TeN BpalleHHS,
BBIUMCIIEHUS MJIOLIa U cheprueckoro mnosica 1 06bEMa apoBOro CIos;

— HUMETh MNPEACTaBIECHUE O JBWKEHHUAX B MPOCTPAHCTBE: MapajljIeIbHOM IIEPEHOCE,
CUMMETPUH OTHOCHUTENIBHO IUIOCKOCTH, LEHTPaJbHOW CHUMMETPHUH, MOBOPOTE OTHOCHUTEIIBHO
MIPSIMOM, BUHTOBOM CUMMETPUN — U YMETH IIPUMEHSATH €T0 MPU PELICHUH 3a/1a4;

— MMETh IIPEJICTaBICHUE O MJIOLIaM OPTOTOHAIBHOM MPOEKIINH;

— HMETh MpPEACTABIECHUE O TPEXTPAHHOM M MHOTOTPAaHHOM YIVIE W IPUMEHSATh



CBOMCTBA INIOCKUX YIJIOB MHOI'OTPAHHOTO YIUIA IIPU PELICHUM 3a/1a4;

— MMETh NPEJCTaBICHUE O MPEOOpa30BaHUU 110100, TOMOTETHN U YMETh IPUMEHSTh
UX IPU pELICHUH 33]1a4; YMETh pellaTh 3aa4y Ha IJIOCKOCTH METOIaMH CTEPEOMETPHUH;

— YMETh IPUMEHATH (HOPMYIbI 00bEMOB MPH PEILICHUU 33]1a4.

B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NPeIMeTOB:

— COCTaBJIATh C UCIIOJIb30BAaHHEM CBOWCTB I'€OMETPHYECKUX (HUTYp MaTeMaTHYECKHE
MOJENU JJIs PElIeHUs 3aJad IMPaKTUYECKOTo XapakTepa M 3a/lad U3 CMEXKHBIX JIUCLUIUIMH,
HCCIIEI0BATh MOTY4YEHHbBIE MOJIEJIN U UHTEPIPETUPOBATh PE3YIbTAT.

BekTOopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

— BJIQJIETh MTOHATUSAMHU BEKTOPOB U UX KOOP/MHAT;

— YMETb BBINOJIHATD ONEPAlUU HAJl BEKTOPAMU;

— HCIIOJIb30BATh CKAJISIPHOE MPOU3BE/IEHUE BEKTOPOB NP PELICHUH 3a]1aY;

— TPUMEHATh YpPaBHEHHUE IIJIOCKOCTH, (OpPMYJy pacCTOSIHUS MEXIy TOYKaMH,
ypaBHEHUE cepbl IPH pelIeHNH 3a/1ay;

— MPUMEHSATH BEKTOPBI U METOJT KOOPAUHAT B IPOCTPAHCTBE IIPU PEILICHUH 3a7ay;

— HaxXoJWUTh 00BEM NapasuleNenunena U TeTpalapa, 3aJaHHbIX KOOPAMHATAMU CBOUX
BEpIIINH;

— 3a/1aBaTh MPSMYIO B IPOCTPAHCTBE;

— HaxOJUTh PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH B CUCTEME KOOP/IMHAT;

— HaxOJUTh PACCTOSIHUE MEXIY CKPEIIMBAIOUIUMUCS MPSIMbIMU, 33JaHHBIMH B CCTEME
KOOpJUHAT.

HcTopusi u MeTOABI MATEMATHKHU

— MmeTs npeacTaBieHue O BKIIA/IE BBIIAIOIIKUXCA MaTEMATUKOB B Pa3BUTHE HAYKU;

— NOHUMAaTh POJIb MaTEMATUKHU B pa3BUTUU Poccuu;

— MHCII0JIb30BaTh OCHOBHBIE METOJbI J0KA3aTeNIbCTBA, MPOBOAUTH NOKAa3aTeIbCTBO U
BBITOJIHATh OIIPOBEPKEHUE;

— IPUMEHATh OCHOBHBIE METO/IbI PELLICHHS] MAaTEMAaTUUECKUX 3a]ay;

— Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MMPUPOJIE XapaKTEPU30BaTh KPAacoTy
U COBEPILIEHCTBO OKPY)KAIOLIEr0 MUpa U MPOU3BEIEHUH HCKYCCTBA;

—  TPUMEHATh  NpOCTeHIIMEe  IPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH MAaTEMaTHYECKUX 3aj1ay;

— TM0JIb30BaThCsl NPUKIAJHBIMU IIPOrpaMMaMU M I[POrpaMMaMU  CHUMBOJIBHBIX
BBIUMCIJIEHUH [UI UCCIIeI0BAaHUSI MAaTEMATHYECKUX OOBEKTOB;

— TPUMEHATh MaTeMaTHYeCKUE 3HaHUS K HCCIEOBAHUIO OKPYXKAIOIEro Mupa
(MoxenupoBaHue HU3NUECKUX IPOLECCOB, 3a]1a4l 3KOHOMUKH).

Conepxanue nporpamMMmsl

3aHATHS 3IIEKTUBHOTO Kypca «M30paHHBIE BOMPOCH MAaTEMATHKU» MpeIHA3HAYCHBI IS
yuamuxcsi 10-11-ro kmacca. Onu paccuutansl Ha 69 uvacoB, 10 kiacc - 1 yac B Hepento (35
yacoB BTox), 11 kimacc — 1 gac B Henenro, 34 4aca B roj.

10 xnacc.
1. AJITEBPAMYECKHNE YPABHEHUS PaunuonansHble ypaBHeHMs. MppanuoHanbpHbIE
YPaBHEHUS. YPaBHEHMS, COAEpKAINE IEPEMEHHYIO N0/ 3HAKOM MOJYJs. YpaBHEHHS BBICIIMX
CTEIEHEN.
2. TPUT'OHOMETPUYECKUE YPABHEHHA.
TpuronomeTpruueckue ypaBHEHHMS, TPUTOHOMETPUYECKHE YPAaBHEHMsI C  IapaMETPOM,
TPUTOHOMETPUUECKUX YPABHEHMS C MOAYJIEM, TPUTOHOMETPUUECKNE HEPABEHCTBA.
3. BBIUMCJIEHUE TPUTOHOMETPUYECKUX BBIPAXXEHUI
@opmynsl  crnokeHud. PopMyabl  ABOMHOTO M IOJOBMHHOTO aprymeHra. ®dopmyisl
npeoOpa3oBaHus CYMMBI B IIPOU3BEICHUE U IPOU3BENICHHS B CYMMY.



1. CUCTEMBI AJITEBPAVYECKUX YPABHEHUI
Pemenne cucreM ypaBHEHHH METOJOM  ajdreOpamyeckoro CIOXKEHHS, METOJOM 3aMEHbBI
IIEPEMEHHOM, METOJIOM II0JICTAHOBKH. Pellenne cucreM ¢ OJHOPOAHBIMHU YPAaBHEHUSAMM.

2. I[Tporpeccun
ApudMeTrdecKas ¥ TeOMETPHYECKAs IPOIPECCHM.

3. TEKCTOBBIE 3AZIAYU

4, HEPABEHCTBA. KBagparuunsle HepaBeHCTBa. JpoOHO-palliOHaJIbHBIE HEPAaBEHCTBA.
HepasenctBa ¢ moxyneM. Uppannonansusle HepaBeHCTBa. [loka3zaTenpHble HEpaBEHCTBA

5. IMPOU3BOJHAS U EE IPUMEHEHUE IIpousBojnast >/eMEHTapHBIX (YHKIIHIA.
Kacarenpnas x rpaduky. MccinenoBanue pynknuii. HaxoxxaeHue HanOoIbIIero ¥ HAUMEHBIIETO
3Ha4YeHUs QYHKIIMU Ha oTpe3ke [a;b].

Pemenne skcTpemMalibHbIX 3324
6. UCCJIEJJOBAHUE YPABHEHUM, CUCTEM YPABHEHHNI U HEPABEHCTB C
[TAPAMETPAMU.
HccnenoBanue nuHEHHBIX YypaBHeHUH. lccimenoBaHue CHCTEMBl JIMHEHMHBIX YPAaBHEHUM.
HccnenoBanue KBaJpaTHOIO YpaBHEHMsI M KBAJpaTUYHOIO HEpaBeHCTBA. PemieHue 3amad ¢
napaMeTpamu.
Conepxanne npeameTHoro kypca 11 kmacce.
4, TPUTOHOMETPUYECKUE YPABHEHUA( 2 ).
Tpuronomerpruyeckue ypaBHEHHS, TPUTOHOMETPUYECKHE YpaBHEHHMs C  IapaMeTpoM,
TPUTOHOMETPUYECKUX YPaBHEHHS C MOAYJIEM, TPUTOHOMETPUUYECKHE HEPABEHCTBA.
2. BBIYUCJIEHUE TPUTOHOMETPUYECKHX BBIPAXKEHUM(1 u). DOpMymIbI CIOXKEHHSL.
dopMynbl  TBOMHOTO M TIOJIOBUHHOTO aprymeHTa. DopMynbl MpeoOpa3oBaHUsS CYMMBI B
MIPOU3BE/ICHUE U MTPOU3BEJICHUS B CYMMY.
3. AJITEBPANYECKUE YPABHEHUS (2 4. )
Pammonaneuble  ypaBHeHus. MppalnmoHanbHble ypaBHEHHUs. YPaBHEHHMS, COJEpIKaIIUE
IIEPEMEHHYIO TOJ] 3HAKOM MOJYJIS. Y PAaBHEHUS BBICIIUX CTEIICHEH.

7. CUCTEMBI AJITEBPAMYECKUX YPABHEHU (2u.)
Pemenne cucrem ypaBHEHHH METOJOM  alreOpauyeckoro CIOXKEHHSA, METOJOM 3aMEeHbl
IIEPEMEHHOM, METOZOM IOJCTAHOBKU. Pelienne cuctemM ¢ OqHOPOJHBIMU YPaBHEHUSAMM.

8. [Iporpeccun Apudmernyeckas u reomerpudeckas nporpeccud. (1 4. )
Q. BBIUNCJIEHUE JIOTAPUGMUYECKNX 1 TTIOKA3ZATEJIbHBIX BBIPAXKEHMIA (1
4)

CaoiicTBa JiorapugmoB.
10. JIOTAPUOMUYECKUE U ITOKA3ATEJIbHBIE YPABHEHMS (1 u.) INokasaTtenbHble
ypaBHEHHUSI. Jlorapudmuueckue ypaBHEHUS.

11. HEPABEHCTBA.(2 u4.) KsagpaTuunble HepaBeHCTBAa. JIpoOHO-palMOHAIbHEIE
HepaBeHcTBa. HepaBenctBa ¢ Moxaynem. HppanuonanbHble HepaBeHCTBa. [lokazarenbHble
HepaBeHcTBa. Jlorapudmuueckrue HepaBeHCTBA. TpUrOHOMETPUYECKIE HEPABEHCTBA.

12. TIPOU3BOJHAS U EE IPUMEHEHUE(24.) IIpousBoanas 31eMeHTapHbIX (YHKIMA.
Kacarenbnas x rpaduxy. MccnenoBanue pynxiuii. Haxoxaenre HanOoIbIIero 1 HaMMEHbIIIErO
3HaueHus PyHKIMU Ha OTpe3ke [a;b].

Pemenue skcrpemManbHbIX 3a1a4
13. NCCIJIEJOBAHUE YPABHEHUI, CUCTEM VPABHEHNI U HEPABEHCTB C
ITAPAMETPAMM. (1 4.)
UccnenoBanue nuHEHHBbIX ypaBHeHMU. MccienoBanue CuCTEMbl JIMHEMHBIX ypaBHEHUMU.
HccnenoBanue KBaapaTHOTO ypaBHEHHsS M KBAJPATHYHOIO HEpPaBEHCTBA. PelieHuwe 3amad c
rapaMeTpaMu.
14. PEIIEHUE xomOunaTopHbIX 3amad. (2 4. ) Mcmonp3oBaHue KOMOWMHATOPHKH IS
nojacuéra BeposiTHocTel. [IpousBenenne codbITrii. HezaBrcuMble MOBTOPEHUS UCTIBITAHUM.



Tematnueckoe ianupoBanue 10 xnacc

KomnunuectBo
Tema
4acoB
1 AJITEBPAMYECKHUE YPABHEHMU I 4 yacoB
2 TPUTOHOMETPUYECKUE YPABHEHU A 5 gyacoB
3 BbI‘lHCHEHI@E TPUTOHOMETPUYECKUX 7 yaca
BBIPAYKEHUU
4 AJITEBPAMYECKHUE YPABHEHMU I 4 yaca
CHUCTEMBI AJITEBPAMYECKUX YPABHEHUU | 3 waca
5 ITPOI'PECCHUHA 2 yaca
6 TEKCTOBBIE 3AJIAYUA 4 yac
7 HEPABEHCTBA 5 gyacoB
8 [TPOU3BOJJHAS 1 EE ITIPUMEHEHUE 3 gaca
9 UCCJIEJOBAHUE YPABHEHUI, CHCTEM
VPABHEHUN 4 HEPABEHCTB C | 2 yaca
ITAPAMETPAMU
HUTOI'O 34 gacoB
Temarnyeckoe mmanuposanue 11 kmacc.
Koanuectro
Tema
JacoB
TPUTOHOMETPUYECKHWE YPABHEHUN I 4 yacoB
BbIYUCJIEHUE TPUTOHOMETPHUYECKHUX 2 waca
BBIPAJKEHHU
AJITEBPAMYECKUE YPABHEHU I 4 yaca
CHCTEMBI AJITEBPAUYECKUX YPABHEHUU 4 gyaca
ITPOI'PECCHUHA 2 yaca
BBIUMCJIEHUE JIOTAPUOMHNYECKUX u 2 wac
IIOKA3ATEJIbHBIX BBIPA’KEHNI
JJOI'APUOMUYECKHME u ITIOKA3ATEJIbHBIE 2 waca
YPABHEHIA
HEPABEHCTBA 4dyacoB
[TPON3BOJIHAS U EE [IPUMEHEHUE 4 gaca
NCCIIENOBAHUE YPABHEHUU, CUCTEM 2 yaca
YPABHEHWM U HEPABEHCTB C IIAPAMETPAMU
PEIHEHWE KOMBUHATOPHBIX 3A/1AY 4 yaca
HUTOI'O 34 gaca
Kanennapao remarnueckoe miuanupoanue 10 kiacc.
Ne Koauuec | mara
3ans | ComepxaHue 3aHATH TBO
THA 4acoB
1. AnreOpanyeckue ypaBHeHHs 4 daca
1 PanrionanbHble ypaBHEHUS 1 1109
2 WppanmoHajibHble ypaBHEHUS 1 2109
3 VYpaBHeHuUs1, cojaepxkallle NEePEeMEHHYIO IM0J 3HAKOM 1 3109
MOYJIS




4 | VpaBHenus BhICIINX cTeneneii |1 | 4109

2. TpuroHoMeTpHUYECKrUEe ypaBHEHHS 5 4acoB

5 Paznuunbpie crmocoObl pemieHus TPUTOHOMETPHUYECKHX 1 1110
ypaBHEHUM

6 Paznuunble cnocoObl peleHuss TPUTOHOMETPUUECKUX 1 2110
YpaBHECHUU

7 Pewrenne TPUTOHOMETPUYECKUX YpaBHEHUU clq 3u10
IapamMeTpoM

8 PenreHre TpPUroHOMETPUYECKUX YPABHEHUN ¢ MOYJIEM 1 4110

9 Penrenne TpuroHOMETpUYECKNX HEPABEHCTB 1 lull

3. BolunciieHue TpUroHOMETPUYECKUX BhIpaXKeHUH 2 Jaca.

10 @opmynbl  cnoxkeHus.  DPopMysibl  ABOMHOIO | 1 2ull
MTOJIOBUHHOTO apryMeHTa

11 ®opmynbl npeoOpa3oBaHUsl CyMMbI B IpPOW3BEIEHUE U 1 3ull
MIPOU3BEACHUS B CYMMY

4. Anrebpanueckue ypaBHeHus 4 yaca

12 PanmoHanbHbIEe ypaBHEHHS 1 4nll

13 HppanmoHanbHble ypaBHEHUS 1 1al2

14 VYpaBHeHUs, coAepKallue TMEPEMEHHYI0 0] 3HAKOM 1 2ul2
MOYJIS

15 YpaBHEHHUsI BBICIIUX CTENIEHEN 1 3ul2

5. Cucrembl anredpanyeckux ypaBHeHu# 3 yaca

16 Mertop anreOpandecKkoro CI0KCHUS 1 4512

17 MeTto 3aMeHBI IEPEeMEHHOM 1 2101

18 Metoa noICTaHOBKH 1 3001
Pemienune cucrem ¢ 0THOPOJHBIMY YPaBHEHUSAMU

6. [Iporpeccun 2 yaca

19 CBoiicTBa apr(METHUECKON MTPOTrPECCHH 1 4101

20 CBO¥ICTBa TEOMETPUICCKON TTPOTPECCUH 1 1102

7. TexcroBble 3amauu 4 yaca

21 TekcroBble 3a1aun 1 2102

22 3agaun Ha IBUOKEHUE 1 3u02

23 3ajayy Ha CILIABEI 1 4102

24 3agayn Ha cMecH 1 1103

7. HepaBeHncTBa 5 yacos.

o5 KBagparnunbie HepaBeHCTBA. JIpoOHO-panmoHaIbHBIC 1 2u03
HEpaBEHCTBA

26 HepasenctBa ¢ moyinem 1 3103

27 HppannonanbHbie HEpaBEHCTBA. IToxazatenbHbIe 1 1103
HEpaBEHCTBA

28 Jlorapugmuueckiue HepaBeHCTBA 1 2104

29 TpuronomeTpruyeckue HepaBeHCTBA 1 3004

8. IIpon3BoHas u ee NpUMEHEHUE 3 yaca.

30 [Ipoun3BoaHas 31€MEHTAPHBIX PYHKIHIHA 1 4u04
KacarenbHast k rpaduky

31 UccnenoBanue ¢ynkumii. Haxoxxnenne HanOonbliero u 1 5u.04
HaMMEHbIIETO 3HaueHHs (QYHKIMU Ha oTpe3ke [a;h]

32 Pemenne skcTpeMalIbHbIX 33124 1 1105

9. UccnenoBanune ypaBHEHNH, CUCTEM YPaBHEHUHN U HEPABEHCTB ¢ IapaMeTpaMu 3 yaca.

33 HccnepgoBanue MTMHEMHBIX ypaBHEHUM 1 2005

34 Hccnenosanue KBaJIpaTHOTO yYpaBHEHUs u|l 3105




KBaJIpaTUYHOTO  HepaBeHCTBa. Pemienwe 3amau ¢
napaMeTpamu

KanennapHo- tematnueckoe manuposanue 11 kimace

‘ ConepsxaHue 3aHATUS ‘ narta

TPUT'OHOMETPUYECKUE YPABHEHU A

1. Paznnynble ciocoObl penieHusi TPUroHOMETpUYecKuX ypaBHeHul | 2001

o. PenreHne TpUroHOMETPUYECKUX YPABHEHUH € ITApaMETPOM 3u01

BBIUMCJIEHUE TPUTOHOMETPUYECKWX BbIPAXXEHWM

6 DOopMYIIBI CIOKEHUS. 4u01
] @opMyIIbl JBOMHOTO U NOJIOBUHHOTO apryMEHTa

AJITEBPANYECKHWE YPABHEHU A

2 Jaca

7. PanmoHnanbHbIEe ypaBHEHHS 5H01
8. HppanmoHanbHble ypaBHEHUS 1102
CUCTEMbI AJITEFPAMYECKIX YPABHEHNH

2 yaca

9. MeTo 1 are0panvdeckoro CJIOKEHUS 2102
10. MeTto 3aMeHbI IEPEeMEHHOU 3u02
[MTPOI'PECCUU

lyaca

11. | CpoiicTBa apudMeTnUecKoii nporpeccun | 4102

BBIUUCJIEHME JIOT APUODMUYECKUX U ITIOKA3ATEJIbHBIX BBIPAXXEHUU 1
qac.

12 OcHoOBHBIE CBOMCTBA CTENEHEN 1103
' OcHOBHBIE CBOMCTBA JjoraprhMOB

13. 2103

JIOTAPUOMUYECKUE U ITOKA3ATEJIbHBIE YPABHEHU A

1 yaca.

14. | IMoxasaTenbHbIe ypaBHEHHS | 3103

HEPABEHCTBA

2 4acos.

15 KBanpaTnunbie HepaBeHCTBa 1104
' JlpoOHO-panroHaIbHbIE HEPABEHCTBA

16. 3| HepaBeHcTBa ¢ MoayJIeM 2104

ITPOU3BOJHAS U EE IPUMEHEHME

2 4aca.

17 [Ipoun3BoHas 31€MEHTapHBIX PYHKIHIA 3u04
' KacarenbHas k rpaduky

18 UccnenoBanne  ¢ynkumil. Haxoxxaenue  HambGonbmiero u | 1HOS
' HaMMEHbIIETO 3HaueHHs (QYHKIIMU Ha oTpe3ke [a;h]

UCCJIEJOBAHUE YPABHEHUN, CUCTEM YPABHEHUM I HEPABEHCTB C
ITAPAMETPAMU




1 gaca.

HccnenoBanue NMHEMHBIX YpPaBHEHUU 2105
HccenenoBanue CUCTEMBI JIMHEWHBIX YPABHEHUI

19.

PEHIEHUE komOuHaTOpHBIX 3aaa4

1 4aca.
20. Hcnonp3oBaHne KOMOMHATOPUKH JUISI TOACUYETA BEPOSTHOCTEN 3105
HNTOTI'O 34 yaca
Jlureparypa .
1. KonmoropoB A.H, «Aunredpa u Hauana aHanusza». Mocksa. «IIpocsemienue». 2009 r.
2. Mapsirus U.@. «®PakynpTaTuBHBIN Kypc mo MaTemaruke. Pemenue 3amad. 10 kL.
Mocksa. «IIpocsemienue» 1990 rog.
3. CkanaBu M.U. «llonHblid cOOpHHMK pemieHM 3adad Juisi mocTynarmux B BY3b».
Mocksa. «Anbsinc — B». 1999 ron.
4, CxkanaBu M.U. «COopHUK 3a71a4 10 MaTeMaTukey, «Bricias mkona» 1973 rox.
5. «COOpHUK 3amau Uil TPOBEACHHUS MUCHbMEHHOTO AK3aMEHa M0 MaTeMaTHKEe 3a Kypc
CpEeAHEN IIKOJIBIY.
6. «EnmmHb1 rocynapcTBeHHbIN dk3aMen». KMMebr 2019-2020 ron.
7. KonecnukoBa C.U. «Maremaruka. MHTeHCHMBHBIN Kypc moarotoBku k EI'D», Alipuc
IIpecc. 2004 rox.
8. EI'D -2019 nox penakumeint A.JI. CemenoBa u U.B. fmenko «Camoe nojiHOe U31aHue
THIIOBEIX 3amanui EI'D» OUIIN.
9. http://video-repetitor.ru/

10. http://shpargalkaege.ru
11. http://ege.yandex.ru
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