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ITIOSACHUTEJ/IbHASA 3AITNCKA

YuebHbIli Kypc «AJjirebpa ¥ Hauasla MaTeMaTH4YeCKOTO aHa/iv3a» SIBJSeTCS OJHUM U3
Hanbosiee 3HAUMMBIX B TIpOrpaMMe CpefiHero o0iero obpa3oBaHUsl, TIOCKOJIbKY, C OJHOMN
CTOPOHBI, OH ObecrieurBaeT WHCTPYMeHTalbHYyI0 0a3y [/ M3yueHus BCeX eCTeCTBeHHO-
Hay4HbIX KYPCOB, a C JIpyrod CTOPOHbI, ()OpMUDYeT JIoruueckoe U abCTpaKTHOe MBILIeHHe
o0yuaroImyxcss Ha yYpOBHe, HeOOXOAMMOM il OCBOeHUS MH(MOPMAaTHUKH, OOIeCTBO3HAHUS,
WUCTODUM, CJIOBECHOCTH W [ApPYTrMX [JUCLMIUIMH. B pamkax fgaHHOro ydeOGHOTO Kypca
oOyuaroriyecsi OB/aZieBalOT YHHBEPCAAbHBIM $I3bIKOM COBPEMEHHOW HayKd, KOTopas
(dhopMyupyeT CBOM AOCTHKEHUsI B MaTeMaThuueckou opme.

YuebHbIl Kypc anrebpbl U Haya/Jl MaTeMaTMUeCKOTrO aHaju3a 3aK/aZibiBaeT OCHOBY AJisi
YCIIEIITHOTO OBJIaZieHusi 3aKOHaMW (U3WKH, XUMWH, OWOJOTUM, TIOHMUMAaHUSI OCHOBHBIX
TeHJeHIINI Pa3BUTHUsS SKOHOMHUKU U OOIIeCTBeHHOW >XU3HU, T03BOJIsieT OPUEHTHUPOBAThHCS B
COBpPeMeHHBIX LM(POBbIX U KOMITbIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO KCII0/Ib30BaTh UX /IS
JanpHediero obpa3oBaHHsi W B TIOBCeJJHEBHOM JKM3HM. B TO >kKe Bpemsi OBJajieHUe
abCTpaKTHBIMU U JIOTUYECKM CTPOTMMH KOHCTPYKLMsSMH anrebpbl ¥ MaTeMaTHueCcKoro
aHajM3a pa3BUBaeT yMeHHe HaXOAWTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH MCTUHHOCTD,
JI0Ka3bIBaTh YTBEPXK/EHUs C TIOMOLbI0 UHAYKLMW U PACCyKIaTh JeAyKTUBHO, UCTIOIb30BaTh
0000111eHe U KOHKpeTU3aluio, abcTparupoBaHue W aHa/OTHi0, (GOpMUpPYeT KpeaTUBHOE U
KPUTUUYECKOe MbIIIIeHHe.

B xome u3yueHusi yueOHOro Kypca «Asrebpa M Hauaja mMaTeMaTUUeCKOro aHasu3a»
oOyuaroliyecsi ToJy4yarOT HOBBIM OIBIT pellleHus] TPUKJIaJHBIX 3aJjau, CaMOCTOSITeTbHOTO
TIOCTPOEHMSI MaTeMaTUYeCKUX MOJie/iell peasibHbIX CUTyaluid, UHTePIpeTaldy T0TyYeHHbIX
pelieHni, 3HaKOMSTCSI C TIPUMepPaMy MaTeMaTHUeCKUX 3aKOHOMEepPHOCTel B IIPUPO/e, HayKe U
WCKYCCTBe, C BbIJAIOIIUMHUCS MaTeMaTUUeCKUMU OTKPBITUSMHU U UX aBTOPaMH.

YuebHbI Kypc 06s1aZiaeT 3HAUMTE/NbHBIM BOCIUTATeIbHBIM TOTEHLMATIOM, KOTOPBIN
peasu3yeTcsi Kak uepe3 yueOHbI MaTepuas, CIOCOOCTBYHOIIMN (POPMUPOBAHHIO HAYYHOTO
MHUDOBO33DeHHsl, TaK U uepe3 creluduky yuyeOHOW JesATenbHOCTH, Tpebyroiieit
TIPO/IOJDKUTE/TbHON  KOHI[EHTpPAallud BHUMAaHUs, CaMOCTOSITE/IbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOy4YeHHbI pe3y/bTar.

B ocHoBe MeToAuKu 00yueHUs anrebpe M HayajaM MaTeMaTH4YeCKOTO aHajau3a JIeXXUT
JiesiTe/TbHOCTHBIM MPUHLIUATI 00yUYeHUsl.

B crpykrype yuebGHOro Kypca «Asrebpa ¥ Hauajla MaTeMaTHUUeCKOro aHasau3a»
BbIJle/IeHbl  C/ieflylolle COZiep>KaTeNbHO-MeTouueckre JWHUM: «Yucna U BbIUMCIIEHUS»,
«DyHKUMU U rpavKn», «Y paBHEHUsI U HepaBeHCTBa», «Hauana MmaTemaTUueCcKoro aHaansa»,
«MHO>kecTBa U JIorvka». Bce OCHOBHBIE cofiep>KaTe/TbHO-MeTOJuYeCcKre JIMHUY U3yJaroTcCs Ha
TIPOTSDKEHUM JBYX JieT 0O0ydeHUss Ha ypOBHe cpefiHero o0iiero obpa3oBaHMs, €CTeCTBEHHO
JIOTIOJIHSASL APYT /Ipyra U TOCTeNeHHO HAChIasick HOBBIMU TeMaMU W pasjenaMu. JlaHHbIN
yueOHBIM KypC SIB/ISIETCSI WHTETPAaTHBHBIM, TOCKOJBKY 00bequHsieT B cebe copep)kaHue



HECKOJIbKMX MaTeMaTU4yeCcKuX [AWCLUIUIMH, TaKWX Kak anreOpa, TPUTOHOMETpUS,
MaTeMaTUUeCKWW aHau3, Teopus MHOXXeCTB, MaTeMaTHuecKasi JIorThKa U apyrue. [1o mepe
TOro Kak oOyuaroriuecsi oBjiajieBaloT BCE Oosiee MIMPOKUM MaTeMaTHUYeCKUM arrapaTtoM, y
HUX TI0C/Ie/JoBaTeIbHO JOPMUPYETCSI U COBEPILIEHCTBYETCS] yMeHUe CTPOUTh MaTeMaTHUeCKyHo
MojieNlb peasibHOW CUTYyal[uM, TPUMEHSITh 3HaHUs, TOyYeHHble TIPU HM3yueHUH yueOHOro
Kypca, [i/Isi pellieHus] CaMOCTOsITeIbHO C(hOPMyTMPOBaHHOW MaTeMaTHUecKol 3afilauu, a 3aTeM
VHTepNpeTUpPOBaTh CBOM OTBET.

CopepxaresbHO-MeTOMUeCKasi JUMHUS «Uucia U BBIUMC/IEHUs»  3aBepliiaeT
dbopMrpoBaHNe HAaBLIKOB MCTIOh30BaHUS AeUCTBUTEBHBIX UKCe/, KOTOpoe ObII0 HauaTo Ha
ypOBHEe OCHOBHOTO 00111eT0 06pa3oBanusi. Ha ypoBHe cpegHero o6iriero oopa3oBanusi ocoboe
BHUMaHUe y/iesisieTcsi JOPMUPOBAHHUIO HABBIKOB PAl[MOHAbHBIX BBIUMC/IEHUM, BKIFOUAIOIIUX B
cebs1 MCTIO/Tb30BaHKe Pa3/IMYHbIX (POPM 3arKcCy YKc/ia, YMeHUe /leflaTh MPUKU/IKY, BITIO/HSTh
NpUO/IMKEHHBIE  BBIUMC/IEHHWS,  OL[eHWBaTh  UYWC/IOBble  BbIpaXeHWs, paborath C
MaTeMaTUUeCKUMH KOHCTaHTaMU. 3HaKOMble 0O0ydJarolMMCs MHOXKeCTBa HaTypasbHbIX,
1[eJIbIX, PAlJMOHA/ILHBIX U JAeWCTBUTE/TbHBIX UMCesT [JOTIO/THSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX
yrces. B KaXJOM U3 3TUX MHOXECTB PaCCMaTPUBAIOTCS CBOMCTBEHHbIE eMy CrieliuduuecKue
3a/laud U Ollepalyu: JejieHHue Hallel0, OrepHpOBaHHe OCTaTKaMH Ha MHOXXeCTBe IieJIbIX
ynces, ocoOble CBOMCTBA pal[MOHAJBHBIX W HPPALMOHA/IbHBIX YKCesI, apudMeTHuecKue
orepalyy, a TakKe W3BJjieueHre KOPHS HaTypasbHOM CTereHW Ha MHOXKeCTBE KOMILIEKCHBIX
yncen. biarozaps mnocsiefoBaTe/IbHOMY PpacCIIMPeHUI0 Kpyra MCIO/b3yeMbIX uucesn U
3HAaKOMCTBY C BO3MOXXHOCTSIMHM WX TIPUMEHEHHWsS [/ pelleHus pa3/MuHbIX 3a7au
dbopmMupyeTcs TIpe/icTaB/ieHre O eMHCTBE MaTeMaTHKH Kak HayKU U eé poJii B TOCTPOEHUU
Mo/ieJieli peaslbHOTO MUPA, IIMPOKO UCII0/IB3YIOTCS 000011[eHe ¥ KOHKPeTU3aLUsl.

JIunusi «YpaBHeHHs1 U HepaBeHCTBa» pean3yeTcsl Ha TIPOTSPKeHUM Bcero oOyueHUst Ha
ypOBHe cpefiHero o0ijero o6pa3oBaHUs, TIOCKOJIBKY B KaXJOM pasziesie IIporpammbl
TIpe[yCMOTPEHO pellleHWe COOTBeTCTBYIOIIMX 3aZiau. B  pe3ynbrare obydaroiiyecs
OBJI/IEBAIOT  pa3/IMUHBIMHU  METOZAMU  peIlleHUs]  PalMOHANbHBIX, HpPpal[MOHA/IbHBIX,
TOKa3aTebHbIX, JIOTaPUPMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHH, HepPaBeHCTB U
CHCTeM, a TakKXKe 3a/layu, CoJiep)Kalliux rapaMeTpbl. [losydeHHble yMeHUs IIIHPOKO
WCTIOJIb3YIOTCSL TIPU MCC/IeloBaHWM (DYHKLMK C TIOMOIIbIO TIPOM3BOJHOM, TIPU pellieHUH
MPUK/IAIHBIX 337lad M 3aJjau Ha HaxoxJeHWe HauOO/IbIIMX W HaWMeHbIIWX 3HaueHui
dbyHkuyuy. [JaHHasi cofiep)kaTesibHasi JIMHUS BK/IIOUaeT B ceOsi Takke (pOpMHUpPOBaHKE YMEHUI
BBITIOJTHATE PacuéThl MO (opmysiaMm, MpeoOpa3oBaHUsl pal[MOHATbHBIX, WPPAL[MOHATBHBIX U
TPUTOHOMETPUYECKHUX BBIDA)KEHWHM, a Takke BbIDA)KeHUH, COZepXKall[iX CTeleHu U
norapudmel. Brarogapsi M3ydeHuto anrebpanueckoro mMarepuasna MPOUCXOAUT JasibHeuIiee
pa3BUTHE a/JTOPUTMUYECKOTO U abCTPAKTHOTO MBIIUIEHUST 00ydJarouuxcsi, (popMUPYIOTCS
HaBBIKU [IeYKTUBHBIX pacCyKAeHU, paboTbl C CUMBOJIbHBIMH (POpMaMH, TIpe/|CTaBIeHUs
3aKOHOMEpPHOCTeld M 3aBUCHMOCTeM B BH/le PaBeHCTB W HepaBeHCTB. Asirebpa mipejjaraeT



3¢ (eKTUBHbIE WHCTPYMEHTbI [I/Isl pellleHUs] TPakKTUUeCKUX U eCTeCTBeHHO-HAay4yHbIX 3a/ad,
HarJsiIHO I6EMOHCTPUPYEeT CBOM BO3MOYKHOCTH Kak sI3bIKa HayKH.

CopeprkaTenbHO-MeTOAMYecKasi TUHUS «PYHKIMKA U rpadyKu» TeCHO TeperyieTaeTcs C
JPYTUMHU  JIMHUSIMM ~ y4yeOHOro Kypca, TIOCKOJBbKY B KAakOM-TO CMBICJe  3a/laéT
NoC/ie/JoBaTe/IbHOCTh ~ U3yueHWs Marepuasna. VI3yueHuWe CTeleHHOM, [OKa3aTeabHOM,
norapumMuueckoli W TPUTOHOMeTpUUeCKHMX (YHKLMM, WX CBOWCTB M TrpadUKoOB,
WCIOJIb30BaHre (DYHKLMN [/1s1 pellleHrsl 3aiau U3 JPYrux y4yeOHBbIX MpeAMeTOB U peabHOU
JKU3HU TEeCHO CBSI3aHO KaK C MaTeMaTHUUeCKWM aHa/lv30M, TaK U C pelleHreM ypaBHEHUM U
HepaBeHCTB. [Ipu 3TOM OoJsibilloe BHUMaHUe y7esseTcss (OPMHUPOBAHUIO YMEHHSI BbIpaXkaTb
(dbopMmysaMu 3aBUCMMOCTH MeEX]ly pa3/lM4YHbIMA BeIUUYMHAMM, MCC/Ie/l0BaTh TMOJyuYeHHbIe
(GyHKUMH, CTPOUTH WX rpauku. Matepuan 3TOM COJep)KaTe/lbHOM JIMHUM HaleleH Ha
pa3BUTHe YMeHUI U HaBBIKOB, TI03BOJISIFOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXX/y BeJIMUMHaAMU B
pa3MuHON opme: aHAIMTHUeCKOU, rpaduueckou u cyioBecHoU. Ero n3ydeHue crioco6CTByeT
Pa3BUTHIO aTOPUTMHAYECKOTO MBIIIeHHs, CIIOCOOHOCTH K 000OIIeHUI0 U KOHKPeTU3aluH,
VICII0/Ib30BaHKIO aHAJIOTUM.

CopepxxarenbHasi TMHUS «Hauana MaTeMaTUueCcKOro aHaau3a» MO03BOJISIET Cyl[eCTBEHHO
PACIIUPUTL KPYT KaK MaTeMaTH4eCKUX, TakK ¥ MPUK/IaAHbBIX 3a/lay, JOCTYITHBIX 00yUarommcs,
TaK KaK y HUX MOSB/SETCS BOSMOXXHOCTb CTPOUTDH I'PA(PUKU CI0XKHBIX (DYHKLIUM, Onpee/siTh
VX HauOOJbIlIMe W HavMeHbIllMe 3HaueHUs, BBIUMC/SATH IUIOMagu (GUryp i o0BEMBI Tel,
HaxXxOJUTb CKOPOCTU U YCKOpeHWs TpoLeccoB. [laHHasi cozep)kaTenbHasi JTUHUS OTKpbIBaeT
HOBBIe BO3MOXXHOCTH MOCTPOEHHUsI MaTeMaTUUeCKUX MOZiesiel peasibHbIX CUTYALUi, IT03BOJIsSIeT
Haxo/JUTh Hawiyudlliee pelleHWe B TMPUK/IAJHbIX, B TOM UHC/e COLMAJbHO-35KOHOMUYECKUX,
3ajjauax. 3HAaKOMCTBO C OCHOBaMHM MaTeMaTHMUeCKOro aHajsu3a CrocoOCTBYyeT pa3BUTHIO
abctpakTtHOro, (OpPManbHO-JIOTUYECKOTO UM KPEeaTWBHOTO MbIIILIeHUs, (HOPMHUPOBaHUIO
yMEeHUI pacrio3HaBaTh TPOSIBJIEHUs] 3aKOHOB MaTeMaTUKW B HayKe, TEXHUKe U HCKYCCTBe.
OOyuaromyecss y3HaIOT O BBIJAIOLIUXCS pe3y/ibTaTaX, IIOJIyYeHHbIX B XOJle Pa3BUTHSA
MaTeMaTUKH KakK HayKu, U 00 UX aBTOpax.

Copep>karebHO-MeTO[UUeCKasi JIMHUSI «MHOKeCTBa WM JIOTHKa» BK/IIOUaeT B cebs
3JIeMeHTbl TeOpUM MHOXKeCTB M MaTeMaTUueCKoW JIOTWMKU. TeopeTUKO-MHO)KeCTBEeHHbIe
TIpe/ICTaB/IeHUsI TIPOHM3bIBAIOT BeCh KypC ILIKOJBHON MaTeMaTWKU W TIpejjiararoT Haubosee
yHUBepCabHbIN $3bIK, 0ObeAUHSIIOIINM BCe pa3jesbl MaTeMaTUKW W €8 TIPUIOXKeHWH, OHU
CBSI3bIBAIOT pa3Hble MaTeMaThyecKue OUCLMIVIMHBI M UX TMPUJIOXKEHUs B e[UHOe Liesioe.
[ToaTOMY Ba)KHO [IaTh BO3MOXKHOCTH 00yuaroljeMycsi [IOHUMaTh TeOPeTUKO-MHOKeCTBEeHHBIN
SI3bIK COBDEMEHHOW MaTeMaTHMKW W UCMO/b30BaTh €ro [jis BbIpaXKEHUSI CBOMX MBIC/IEH.
IIpyruM Ba)kKHBbIM TIPU3HAKOM MaTeMaTHKU KaK HayKW CeflyeT Mpu3HaTh CBOMCTBEHHYIO ei
cTporoctb  00OCHOBaHM Y C/le/JOBaHWe  OMpefie/IéHHbIM  TpaBWiIaM  IIOCTPOEHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C J/IeMEHTaMH MaTeMaTH4yecKOoW JIOTMKH CIocoOCTByeT
Pa3BUTHIO JIOTUYECKOTO MBIIILJIEHUsT 00ydYaroImuxcsi, TI03BOJISeT WM CTPOWTh CBOU
paccy>k/ieHus1 Ha OCHOBe JIOTUYeCKUX TMpaBuil, (GOpMUPYeT HaBbIKU KDUTUUYECKOTO MBbILIL/IeHUS.



B yuebHOM Kypce «Anrebpa ¥ Hauala MaTeMaTHUECKOTO aHaaM3a» TPUCYTCTBYIOT
OCHOBBI ~MaTeMAaTHYeCKOTO  MO/Ie/ITUPOBAHUS, KOTOpble TIPHM3BaHbI  CIIOCOOCTBOBATh
(OpMHPOBaHMIO HABLIKOB ITOCTPOEHUsT MO/ie/iell peanbHBIX CHUTYal[dl, WCCIeJOBAaHUS 3THX
Mo/lesieli C TIOMOLI[BIO arirapara anareOpbl M MaTeMaTH4eCKOTO aHaiv3a, WHTepIipeTaluu
TI0/yUYeHHBIX pe3y/bTaToB. Takue 3aZlaHWs BIUIeTEHBbI B Ka)KIbIM W3 pa3/iesioB IIPOrPaMMBbI,
TOCKO/IbKY BeCh Marepuas y4eOHOro Kypca IIMPOKO WCIIO/b3yeTCs [jisi  pelleHus
TIPUK/IaIHBIX 3a7a4. [Ipy pelieHnH peabHbIX MMPAKTUUECKUX 3a/1au 00yuarolrecs: pa3BUBaioT
Hab/roIaTeNIbHOCTh, YMeHHe HaXO[AWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIIOIb30BaTh
aHasioruto, 00006I[aTh ¥ KOHKPEeTU3UpPOBaTh IMpobiemy. [esTeNbHOCTh 1O (OPMHUPOBAHUIO
HAaBBIKOB peIleHUs TIPUK/IAJHBIX 3a/lau OpraHU3yeTcsi B IMpOLeCcCe H3yueHHWs BCEX TeM
yueOHOro Kypca «Airebpa ¥ Hauajia MaTeMaTHUeCKOTO aHa/I3a».

[eomeTpusi siB/isieTCs: OJHUM U3 0a30BbIX KypCOB Ha YPOBHe CpejHero o0iiero
oOpa3oBaHusi, Tak Kak oOecrieunMBaeT BO3MOYKHOCTb M3yueHUs] JUCLIMIUIMH eCTeCTBEeHHO-
Hay4yHOM HamnpaB/IeHHOCTM U TIpeJMETOB T'YMaHWUTApHOro LMK/a. [ToCKOMBKYy Jiorhueckoe
MbIlIUIeHHe, (OpMHUpYeMOe TIpY U3y4YeHUH O0YYarol[UMUCS TIOHSITUMHBIX OCHOB TeOMeTpPUH,
IIpU /l0Ka3aTejbCTBE TEOpeM K IIOCTPOEHUM LeNOYKM JIOTUYeCKUX YTBEP)KAEHUU Ipu
pellleHuM TeOMeTpUYecKUMX 3aZiady, yMeHWe BblJBUAraTb M OINpOBeprarb TUIIOTe3bl
HEIOCPEe/ICTBEHHO HCIIOMb3YIOTCA MNPU peLleHWH 3a/lau eCTeCTBEeHHO-HayuHOro LMK/a, B
YaCTHOCTHU (PU3UYECKHX 3a/au.

Llenb ocBOeHMs MporpaMmbl yueOHOro Kypca «['eomeTpusi» Ha yriy0/EHHOM ypPOBHE —
pa3BUTHe WH/UBUAYaJbHBIX CIIOCOOHOCTel 00yyaroluXxcs NPy U3yyeHWd TreoMeTpUH, Kak
COCTaBJISIIOIIEM TIpeiIMeTHOM obmactu «Marematvka ¥ MHbOpMaThKa» depe3 obecrieueHure
BO3MOKHOCTH TPUOOpPeTeHUs U WCTOb30BaHUsl Oosee ry1ybOOKMX reoMeTpUUeCcKUx 3HaHUW U
JeNCTBUH, Crie[UPUUHBIX TeOMeTPUH, U HeOOXOJUMBIX /il YCIeIHOro TPogdecCroHaTBHOTO
oOpa3oBaHusi, CBS3aHHOTO C MCI0/Ib30BaHUEM MaTeMaTHKHU.

[IpvopUTeTHBIMU  3aJjauaMd  Kypca TeOMeTpuM Ha  YI/IyOJIEHHOM  ypOBHe,
PACIIMPSIOIUMY M YCU/IMBAIOIIUMU KypcC 6a30BOr0 ypOBHS, SIB/ISIFOTCS:

paclliupeHyde TMpeJCTaB/leHUs] O TeOMeTPUM KakK YaCTU MHPOBOM KYJIbTYPhl H
(opMrpOBaHHe OCO3HaHKS B3aUMOCBSI3U FeOMEeTPUM C OKPY KarOLIUM MUPOM;

(opMHpOBaHWEe TMpeJCTaBAeHUSI O MPOCTPAHCTBEHHBIX (UIypax KaK O Ba)KHEULLIHX
MaTreMaTUYeCKUX MOJessiX, II03BOJISIIOLIMX OINWChbIBaTh M U3y4daTb pasHble SBIEHUS
OKpY’Kalolllero M1Mpa, 3HaHue TIOHSTUMHOTO arlrapara 1o paszeny «CrepeomeTpusi» yueOHOTO
Kypca reoMeTpuy;

(hopMHUpOBaHHe yMEeHUS BJIaZleTh OCHOBHBIMY MTOHATUSIMA O MPOCTPAHCTBEHHBIX (PUrypax
Y UX OCHOBHBIMU CBOMCTBaMH, 3HaHWe TeopeM, (JOPMy/] U YyMEHHE WX NPUMEHSThb, YMEHUS
JI0Ka3bIBaTh TeOPeMbl M HAXOJUTb HeCTaH/APTHbIE CIIOCOObI pellleHus 3a/1ay;

(opMrpOBaHHe yMeHMsl paclio3HaBaTh Ha uepTekax, MOJeISX U B PeaJbHOM MUpe
MHOTOIPaHHUKY U TeJla BpalleHusl, KOHCTPYHMPOBaTh reOMEeTPUUeCKUE MO/Ie/H;



¢opMrpoBaHHe  TOHUMaHUSI  BO3MOXXHOCTM  aKCHOMAaTUUeCKOrO  IOCTPOEeHUs
MaTeMaTUUeCKUX TeopuH, (pOpMHUpOBaHWe NMOHWMAaHHWS POJIM aKCMOMATHKU TNPU NPOBeJeHUU
paccy K eHuw;

(opMHUpOBaHHEe yMeHHsl B/aJileTb MeTOJAaMH [l0Ka3aTeJbCTB M aJrOPUTMOB peLleHus,
yMeHUsT MX TPHUMEHSITb, IIPOBOAUTH JlOKa3aTejbHble PpacCyX[eHUsi B XOJ/e pelleHus
CTepeOMeTpUYeCKUX 33Zlau M 3a/a4y C [paKkTU4YeCKUM cofiepkaHueM, (opMUpOBaHHe
ripe/iCTaB/eHUss O HeoOXOJUMOCTU [OKa3aTe/lbCTB TMpH OOOCHOBAHMM MaTeMaTH4eCKUX
YTBEP)XJI€HUH Y POJIM aKCHOMAaTUKHU B MPOBeJIeHUU e lyKTUBHbBIX PacCyXJeHUH;

pa3BUTHe U COBEepLIEHCTBOBaHWE WHTe/IEKTyalbHbIX U TBOPUECKHUX CIIOCOOHOCTeM
oOyuaromyxcs, T03HaBaTe/JbHOW aKTUBHOCTH, MCC/ef0BaTe/NbCKUX YMEHUHM, KPUTUYHOCTU
MBILLJIEHHS], UHTepeca K U3yYeHUI0 TeOMeTpUHY;

(opMHUpOBaHre (PYHKLIMOHAJILHOM TI'PaMOTHOCTH, pe/leBaHTHOM TeOMEeTPUM: YMeHUs
pacrio3HaBaTh IPOSIBJIEHUS] TeOMeTPUUYECKUX TOHATHN, OOBEKTOB W 3aKOHOMEpPHOCTel B
peasibHbIX KU3HEHHBIX CUTYaLUsX U MPU U3yUeHUM [IPYTUX Y4eOHbIX MpeIMeTOB, MPOSIBIeHUS
3aBUCUMOCTE M 3aKOHOMEDHOCTEM, MOJe/MPOBaHUsl peaslbHbIX CUTyalud, WCC/AeJ0BaHUS
MIOCTPOEHHBIX MOZie/iel, UHTeprpeTaLyy MTOTyYeHHbIX Pe3yJ/bTaToB.

OCHOBHBIMH COZIep>KaTeTbHBIMH JIMHUSAMU yueOHOTO Kypca «I'eomerpusi» B 11 Kiacce
AaBysOTCs: «Tema BpaijeHusi», «BeKTOpbl U KOOpPAWHATHI B MPOCTPAHCTBE», «/IBWKEHHUS B
TIPOCTPAHCTBE».

ChopmympoBanHoe Bo ®I'OC COO TtpeboBaHHE «yMeTb OINEPUPOBATH IOHATHUSIMU»,
pejieBaHTHBIMUA TeOMeTpur Ha yriay0néHHOM ypoBHe oOyueHus B 11 kjacce, OTHOCHUTCSI KO
BCEM COZiep>KaTe/lbHbIM JIMHUSAM y4eOHOro Kypca, a (hOpMHUpPOBaHHME JIOTMUECKUX yMeHHUH
pacripefiesisieTcsi He TOJIBKO TI0 COZIepP)KaTe/IbHbIM JIMHUSM, HO U T0 TofaM oOyueHwus.
CopepxaHrie 00pa3oBaHMs, COOTBETCTBYIOIlee TIPeIMETHBIM pe3y/JbTaTaM OCBOEHHS
denepasnibHOM  paboueli  mporpamMmbl,  pacrpefie/léeHHbBIM 10  rojam  o0yueHws,
CTPYKTYPUPOBAHO TaKWM 00pa3oM, UYTOObI KO BCEM OCHOBHBIM, TIPUHIUIHMAIBHBIM BOTIPOCAM
oOyuaromiyecsi oOpaljajuch HEOAHOKPATHO. OTO TI03BOJISIeT OpPraHW30BaTh OBJIa/IeHUe
reoMeTpUUeCKMMH TIOHATUSIMM ¥ HaBBbIKAMM  TIOC/Te/IOBaTe/IbHO U TIOCTyMaTe/NbHO, C
co0roieHeM MPUHIUIA TIPeeMCTBeHHOCTH, a HOBbIe 3HaHHs BK/IHOYAThb B OOIIYHO CHUCTEMY
reoMeTpUUeCKHX Tpe/[CTaB/IeHUM 00yYarouxcsi, paciupsisi U yriiy0ssisi eé, oOpa3ys MpoYHbIe
MHO>KeCTBEHHbIe CBSI3H.

[Tepexo/| K M3y4eHHIO reOMeTPUM Ha yTyOJIEHHOM YPOBHE TT03BOJISIET:

co3mare ycnoBus pAns adddepeHipaiu  o0yueHusi, TOCTPOEHUS] WHAWBHUAYaTbHbBIX
oOpa3oBaTe/ibHBIX MporpammM, obecrieunTh yriayOnéHHOe U3yueHUWe TeoMeTpUM Kak
cocTaBJistolel yue6HOro npeaMeta «MareMaThKay;

TIO/ITOTOBUTE O0YUarOINXCS K TIPO/IO/DKEHUI0 M3yUeHHsI MaTeMaTUKKU C yUéToM Bbibopa
oyayieii mpodeccun, obecrieurBasi IIPEEMCTBEHHOCTb MEXKY OOIIMM U TTPo(ecCoHaTbHBIM
obpa3oBaHUeM.



Ha m3yuenue yuebHoro Kypca «Marematuka» B 11 Kmacce otBoautcs 204 waca (6
yacoB B Hejlento) - (asreOpa ¥ Hauvasla aHaiu3a - 4 yaca B Hefemto (136 yacoB B rom),
reomeTpusi - 2 yaca B Hejiesit0 (68 yacoB B rop)).



COAEPXXAHUE OBYUEHUA

Aﬂreﬁpa U Hald/ild dHd/IM3d

TpuronoMmerpudeckue GyHKIUN

Ob6nacte ormpefiefleHdss W MHOXECTBO 3HAUeHWUM TPUTOHOMETPUUECKUX —(DYHKI[HIA.
YeTHOCTb, HEUETHOCTb, EPUOJUUHOCTb TPUTOHOMETpUUeCKUX (yHKLMU. CBOUCTBO (DYHKIIMM Y
= cosx u ee rpaduk. CBoicTBO (HyHKIMU Y = sinx U ee rpaduk. CBONCTBO U rpadyku PyHKLUN y
=tgx uy = ctgx. ObpaTHbIe TPUTOHOMETPUUECKHE (PYHKIUH.

ITpou3BoHaA ¥ ee reOMeTPUUYECKUIN CMBICT

[Mpegen mnocnemoBaTenbHOCTH. Ilpemen  ¢yHKIMKM.  HerpepblBHOCTb — (DYHKLIMH.
Ornpenenenve mnpousBogHoW. [lpaBuna auddepenuypoBanus. [Ipon3BojgHas CTereHHOU
¢yskiun. [Tpou3BoiHbIe 37IeMeHTapHbIX PYHKLUNA. ['eoMeTpruecKuii CMbIC/ TPOU3BOJHOM.

IIpyMeHeHHe IPOU3BO/JHOM K HMCC/IeA0BaHUI0 (PyHKUI

Bo3pactanne wu yObiBaHue GYHKIMH. OKCTpeMyMmbl (yHKuuuM. Haubosbiliee u
HavMeéHblllee 3HadUeHUsA (by'HKLlI/II/I. HpOI/I3BOAHaH BTOpPOI'o TIIOpsAAKd, BBIMMYK/JIOCTb KW TOYKH
nieperu0a. [Toctpoenue rpadukoB HyHKIUH.

IlepBooOpa3Has u HHTerpasl

[TepBooOpa3Hasi. IlpaBuia HaxoKAeHHs TIepBooOpa3HbIX. Ilmoiaas KpHUBOIMHEHHOM
Tparieljui. VHTerpa/l ¥ ero BblUMC/IeHWe. BblunciieHWe Tuoaeil GUryp C IMOMOIIIbIO
uHTerpana. lIlpuMeHeHVWe WHTerpajsioB J/s pelleHUs (u3nueckux 3agad. IIpocreiue
nvddepeHiMaibHble YpaBHEHUS.

Kom0uHaTopuka

MaremaTrueckasi WHAYKIWA. HpaBI/IJ'IO TMMpon3BeeHUs. Pa3MEH_[eHI/IH C
HOBTOPQHI/IHMI/I.HGPECTE]HOBKI/I. Pa3MEH_[eHI/IH 6e3 HOBTOpEHHf/i. CoueTtanust 0e3 HOBTOPEHI/Iﬁ n
6unom Herotona. CouetaHusi C MOBTOPEHUAMMU.

O/ieMeHThI TeOPHH BepOSITHOCTEeH

BepositrHocTh  coObiTHsi.  Cro)keHHWe  BepOSITHOCTeM.  YC/OBHasi ~ BepOSITHOCTb.
He3aBucuMOCTE COOBITHM. BeposTHOCTH TIPOM3Be/eHHs He3aBHUCUMBIX COObITHHM. dopmysa
Bepnysu.

KomMmniekcHble yuciia

OrnpepiesieHrie  KOMIUIEKCHbIX uucesn. CriokeHHe U YMHOXKeHUe KOMIUIeKCHBIX YMCel.
KomriiekcHo cornpspkeHHble yncia. Mogynb KOMIUIEKCHOro uucia. Ornepanuu BBIUWTaHUS U
Jenenus. I'eomeTpuyeckas UHTepIipeTaljisi KOMILIEKCHOTO yKc/aa. TpUroHomerpuueckas popma
KOMIUIEKCHOTO 4uC/la. YMHOXeHWe U JleJleHue KOMIUIeKCHBIX 4YMCesl, 3alldCaHHBbIX B
TpUuroHoMmetpuueckoi opme. @opmysna MyaBpa. KBazpaTHble ypaBHeHUs] C KOMILIEKCHbIMU
Hen3BeCTHbIMU. VI3B/ieueHre KOPHS M3 KOMIIEKCHOTO uncia. Anrebpanyeckre ypaBHEHUsI.



I'eomeTpusn

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Omepanuu Haj BeKkTopamu. BeKTopHoe
yMHO)XeHHe BeKTOpoB. CBoOlCTBa BEKTOPHOrO YMHOXeHUs. [IpsiMoyrosibHas
crCTeMa KOOpJIMHAT B MPOCTpaHCTBe. KoopanHaTel BeKTOpa. Pa3oskeHre BeKTopa
no 6a3ucy. KoopAuHaTHO-BEKTODHbI MeTOA TIDU pellleHUH T'eOMeTPUUeCKUx
3ajau.

Teya BpaleHus

[ToHATUS: TWIMHAPUYECKass TIOBEPXHOCTb, KOHHWYeCKasi T1OBEPXHOCTb,
chepuueckasi TOBePXHOCTb, OOpasyrolue ToBepxHOcTel. Tesa BpalleHUs:
LWIWHIDP, KOHYC, YCeuéHHbI KOHYyC, cdepa, map. B3aumHoe pacmosiokeHue
chepbl U TUIOCKOCTH, KacaresbHas IIOCKOCTE K cdepe. V3o0pakeHue Ten
BpallleHHs1 Ha TUIOCKOCTU. Pa3BépTKa LuauHApa U KoHyca. CuMMeTtpusi chepbl U
1Iapa.

O6béM. OcHoBHBIe cBoiicTBa 00béMOB Ten. Teopema 006 00BEMe
NPSIMOYTO/ILHOTO Tiapasuiesieniunesa U ciaegctBuss u3 Heé. OOBEM mpsimol U
HaK/IOHHOM TIPY3MBbI, I[WINHAPA, TUPaMUIbl U KOHyca. OOBbEM I11apa U I1apOBOTO
CerMeHTa.

KoM0OuHaiuy Ten BpalljeHUsI ¥ MHOTOTpaHHUKOB. IIpu3Ma, BrivMcaHHas B
LUWIAHID, OINWCaHHasi OKojao LwinHApa. Ilepeceuenue cdepbl U 1mapa C
TI0CKOCThI0. Kacanue 1m1apa v cdepbl TIOCKOCThIO. [TOHSITHE MHOTOTpaHHUKA,
OTMCAHHOTO OKO/Io cdepbl, chephl, BIHUCAHHOW B MHOTOTPAHHUK WK TeJlo
BpallieHusl.

[Tnomjab MOBEPXHOCTH LWIMH/PA, KOHYCa, IoLaAb ceprl U eé yacTeil.
[Tomobue B mpocTpaHcTBe. OTHOIIIEHWe OOBEMOB, IUION[AZie TIOBEPXHOCTEM
nmoso6HeIX (uryp. ITpeobpa3oBanue mogobus, romoTeTHs. PelieHue 3amau Ha
TIJIOCKOCTH C MCIO0JIb30BaHKEeM CTepeoMeTPUUeCKUX MeTO/IOB.

[TocTpoeHure ceueHUi MHOTOIPAHHUKOB U TeJT BpallleHUsl: CeueHus LIWIMH/PA
(mapannenbHO W TIepPIIEHAUKYJSIPHO OCHU), CeueHUs1 KOHyca (TapasiienbHble
OCHOBAHUIO U TIPOXO/SIiFie uepe3 BepIlIUHY), CeueHus 11apa, MeTO/bl TIOCTPOEeHUS
CeueHUi: MeTOo/ C/iefiloB, MeTO/, BHYTPEHHEro MpOeKTUPOBaHUs, MeTOJ, TiepeHoca
CeKylllel TVIOCKOCTH.

JIBM)KeHUs B IPOCTPAHCTBe

[Bwkenus mpoctpadHcTBa. OtobOpakeHus. [IBMKEHUSI M PaBeHCTBO (HUTYP.
OOmue cBoOMCTBA [IBWKeHWW. Bujbl JBWKeHUM: mMapase/bHbli  epeHoc,
1[eHTpa/ibHasi CHMMeTpHsl, 3epKajbHasi CUMMETpPUs, TIOBOPOT BOKPYT TIPSIMOIA.
[Tpeobpa3oBanus nogobus. [Tpsimas u chepa ditiepa.



[INTAHAPYEMBIE PE3YJIBTATBEI OCBOEHMA YUYEBHOI'O KYPCA
"MATEMATUKA" (YIJIYBJIEHHEIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCIIUTAHUA:

c(hopMUPOBAHHOCTb IPAYKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBeTCTBEHHOTO  UjeHa  pOCCUMCKOro  ofilecTBa,  TpeJCTaBleHHe O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
npoLeAiyp TpakAaHCKoro obirectBa (BBIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aMMO/IEICTBOBAaTh C COLIMA/IbHBIMA HWHCTUTYTaMd B COOTBETCTBUM C UX
GyHKIMSIMHY U Ha3HaUeHUeM;

2) NaTpUOTUYEeCKOr0 BOCNIUTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAaHCKON WIAEHTUUHOCTH, YBa)KEHUS K
TMPOLLJIOMY M HACTOSILEMYy POCCHUMCKOW MaTeMaTWKH, LIeHHOCTHOEe OTHOIIEeHWe K
JIOCTH)KEHHSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTHUeCKOH IIKOJIbI,
WCIO/b30BaHMe 3THUX JOCTWXKEHWW B J[PYIMX HayKax, TeXHOJIOTsiX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWe /IYXOBHBIX LIEHHOCTeHW POCCHUHCKOr0 Hapoza, chOpMHUPOBaHHOCTb
HPaBCTBEHHOI'O CO3HaHUs, 3TUUECKOrO TOBEJIeHUS], CBS3aHHOIO C MPAKTUYECKUM
TpUMeHeHueM [IOCTM)KEeHUN HayKu W [esTeJIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BKJIa/la B TIOCTPOEHUE yCTOWUYUBOTO OyIyliiero;

4) 3CTeTUYeCKOro BOCIUTAHMS:

3CTETUYECKOe OTHOLLIEeHWe K MHUDYy, BK/IKOUas 3CTETHKY MaTeMaTU4ecKhX
3aKOHOMEpPHOCTeM, 00BEKTOB, 3a/lau, PelleH!ud, pacCy>KeHH, BOCITIPUMMUYNBOCTD
K MaTeMaTUueCKUM acrieKTaM pa3/IMuHbIX BUJOB UCKYCCTBa;

5) ¢pu3ruecKoro BOCIMTAHUA:

c(hOpMHUPDOBAaHHOCTb YMEHUSI TPUMEHSITb MaTeMaTUUeCKhe 3HaHUs B
WHTepecax 3/10pOBOTo U 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOe OTHOIIIEHHEe K
CBOEMY 37I0pPOBBLIO (370POBOEe TMHUTaHWe, COATaHCHUPOBAHHBIA PEXXUM 3aHATAA U
OT/ibIXa, pery/sipHas ¢u3nueckasi akTUBHOCTb), (DU3MUYECKOe COBEPLIEHCTBOBAHUE
TIPU 3aHSTUSX CTIOPTUBHO-03[]0POBUTEIBHOU 1eSITeTbHOCTHIO;

6) TPyAOBOro BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TpyAoi0bus, WHTepeC K
pa3uuHbiM  cepaM  mpodeccHOHaTbHOM  JesATeJIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPHUIOKeHUSIMHM, YMeHHe COBepIllaThb OCO3HAaHHBIA BBIOOD
Oyayiieii mipodeccid W peanM30BbIBaTH COOCTBeHHbIE JKHM3HEHHBbIE TIIaHBI,
TOTOBHOCTb U CIOCOOHOCTHR K  MareMaThuueCKoMy  00pa3oBaHHI0O |
caM000pa30BaHHI0 Ha TIPOTSDKEHWU BCEM J>KM3HU, TOTOBHOCTb K aKTUBHOMY
YYaCTUIO B PellIeHUH NPAKTUYeCKUX 3a/jlay MaTeMaTUueCKOU HallpaB/€eHHOCTH;

7) 3KO0/I0rU4eCKOro BOCIIUTAHUA:



chOpMUPOBAHHOCTh  9KOJIOTUUECKOW KYy/IbTYypbl, TIOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOSTHWE TMPUPOHOM U COLMaTbHOU
cpefibl, 0OCO3HaHUe I7100a/bHOTO XapaKTepa K0JIOTUYeCKUX npobsiemM, oprueHTaLus
Ha TIpUMeHeHWe MaTeMaTUUeCKWX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karolled Cpelibl, IJIaHMPOBAaHWE TIOCTYMKOB M OLIEHKM WX BO3MOJKHBIX
TOC/IeICTBUM /11 OKPY>KaroLLler Cpefibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUSA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEHUS], COOTBETCTBYIOLLET0O COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OOIeCTBEHHOW TPAKTUKHW, TIOHUMaHHe
MaTeMaTU4YeCcKOM HayKd KakK cCQepbl 4el0BeuecKoW [1esTe/TbHOCTH, STaroB eé
pa3BUTHSL U 3HAUMMOCTU /i1 Ppa3BUTUS 1[MBWIM3ALIUM, OBJ/afleHUe $SI3bIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOW Ky/JbTypOM KakK CpeJCTBOM I[I03HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISATb TIPOEKTHYHO W MCCAe[0BaTeNbCKYH [esTeTbHOCTh
VIHMBUYaJIbHO U B TPYMIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCa/IbHbIE YUe0HbIe AeHCTBUS

Bba3oBble loruyeckue fefCTBUS:

BbISIB/ISITh M XapaKTepU30BaTh CyLeCTBEHHble IPU3HAKW MaTeMaTH4eCKUX
O00BEeKTOB, TIOHATHM, OTHOIIEHUW MeXJy TOHATUSIMH, (OPMYIUPOBATh
orpejesieHNs MOHATHUW, YCTaHAB/IWBAaTh CYLEeCTBEHHBIN MPU3HAK K/IaCCU(UKALIH,
OCHOBaHHUS /17151 000011[eHNs Y CpaBHeHUsI, KpUTepUU MPOBOIMMOT0 aHa/In3a;

BOCIIPUHMMATh,  (opMynvMpoBaTb U  TpeoOpa3oBbIBaTh  CYXK/EHUS:
yTBepAUTe/IbHbIe U OTpULIaTe/IbHbIe, eAMHUYHbIE, YaCTHBIE U 00I11e, yC/IOBHbIE;

BBISIBJIITb MaTeMaTU4YeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3U ¥ IPOTHUBOPEYHs
B (hakTax, JAHHBIX, HAOMIOEeHUSIX U YTBEP)KIEHUsIX, TpejsaraTb KpUTepUu MAJist
BbISIBJIEHUS] 3aKOHOMEPHOCTE U MPOTUBOPEUNH;

Jlefatb BBbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/YKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUH 10 aHaJIOTUH;

MIPOBO/IUTH CAMOCTOSITE/IBHO Jl0Ka3aTebCTBa MaTeMaTUUeCKUX YTBEepPXKAeHUN
(MpsiMbIe U OT MPOTHMBHOI0), BBICTPaUBaTh apryMeHTaL1I0, IPUBOJUTEL NIPUMepPHI U
KOHTPIIpUMepbl, 000CHOBBIBaTh COOCTBEHHbIE CY’>KJ€HUS U BbIBO/IbI;

BbIOMpaTh croco0 pelneHusi yueOHOUM 3ajaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB  pellleHusi, BbIOMpaTh Haubosiee  TMOAXOASALIMM € yuéTOM
CaMOCTOSITE/IbHO BbIZle/IeHHBbIX KDUTEPHUEB).

Bba3oBble ucc/ieioBaTe/1bCKHeE JeUCTBHSA:

VICTI0JIb30BaThb BOIPOCHI KakK MCC/Ie0BaTeNbCKU WHCTPYMEHT I103HaHMS,
¢dopmynMpoBaTh ~ BOMPOCH,,  (UKCUpYHOLMe  MPOTUBOpeuHe,  Tpobiemy,
yCTaHaB/IMBaTh MCKOMOEe M JlaHHOe, (hOpMHpOBaTh TI'MIOTEe3y, apryMeHTHUPOBaThb
CBOIO TMO3ULIUI0, MHEHHUE;



TIPOBO/IUTH CaMOCTOSITETbHO CTIAHMPOBAHHBIN YKCTIEPUMEHT, MCC/ieZloBaHKe
TI0 YCTAaHOBJIEHHIO 0COOEHHOCTel MaTeMaTUUeCcKoro 00beKTa, IBJIeHHs, TTPOLiecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXy 00beKTaMH, SIBJIEHUSIMH, TTPOLIeCCaMUu;

CaMOCTOSITe/TbHO (HhOPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI 110 pe3y/bTaTaM
NIPOBeJEHHOTO  HAOMIOZIeHWsl, HWCC/Ie/JOBaHUs, OL[eHWBaTh  JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 00001IIeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOI[eCCa, a TakKXKe BbIIBUraTh
TIPE/ITI0JIO’KEHHS O €T'0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pa6oTa ¢ nuadopmarueii:

BBISIBJIATh [IeUIMTHI UHGOPMALUY, [aHHBIX, HEOOXOJUMBIX /i1 OTBETa Ha
BOTIPOC M [I/IsI peIIeHusT 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMUHBIX TUIIOB, aHAJTM3HMPOBATh,
CUCTeMaTHU3UpOBaTh M WHTEPIIPeTHPOBATh WH(OPMAILMIO PA3IAYHBIX BUZOB U
dbopm TIpesicTaB/IeHYS;

CTPYKTYpPHUPOBaTh WHGOPMALMIO, TIPE/CTaB/IsSTh €€ B pa3/MUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLIeHHBAaTh HaZIE>KHOCTh vHbOpMaIuu 1o CaMOCTOSITE/TEHO
cchopMy/IMPOBaHHLIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe IeHCTBUS

Oomenue:

BOCTIPUHUMATh U (DOPMY/IMPOBATh CYKAEHUS B COOTBETCTBUM C YCJIOBHUSIMH U
1[eIsMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pEHHS B
YCTHBIX W TMHUChbMEHHBIX TEKCTaxX, /laBaTh IMOSICHEHUS TI0 XOAY PeIleHusl 3ajaud,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUS 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’KJaemMoil TeMbl,
npo0JsieMbl, pelllaeMOl 3a/laud, BbICKA3bIBaTh W/EM, HarleJieHHble Ha TIOWCK
peIlleHUs], COTOCTAB/IATbL CBOU CYXKIEHHSI C CYXKIEHHSIMU JAPYTMX Y4YaCTHUKOB
Jvajiora, 0OHapy)KHUBaTh Pa3/IMule W CXOZCTBO IO3HUI[MH, B KOPPEKTHOH (hopme
(hopMy/TMpOBaTh Pa3HOTIACHs], CBOM BO3PaKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PelleHus 3a/lauM, SKCIiepuMeHTa, MCC/eoBaHus,
MPOEeKTa, CaMOCTOSITe/TbHO BbIOMPATh (OpMaT BBICTYIUIEHMS C YYETOM 3ajiau
TIpe3eHTalyd 1 0COOEHHOCTeH ayIUTOPHH.

Pery/issTUBHBbIe YHHBepPCa/IbHbIE YUeOHbIe IeHCTBHUS

Camoopranusanus:

COCTaB/ISITh TJ1aH, allTOPUTM pelleHUs 3a/jaul, BbIOMpaTh Criocob pellieHust C
YUETOM MMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBAaTh
Y KOPPEKTUPOBaTh BaPUAHTHI pellleHnl ¢ Y4éTOM HOBOW MH(pOpMaL1u.

CaMOKOHTPO/Ib, 3MOL{U0OHA/IbHbIA UHTE//IeKT:

BJaZIeTh ~ HaBbIKAMM  T03HABaTe/lbHOW  peQuieKCMM KaK  OCO3HaHUs
COBepILIaeMbIX JeWCTBUA U MBIC/IMUTE/IbHBIX MPOLIECCOB, UX pe3y/bTaTOB, BaJeTh



criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3ysbTara pelrieHus
MaTeMaTUYeCKOM 3aJjauu;

NpeBUJETh TPYAHOCTH, KOTOPbIe MOT'YT BO3HUKHYTh TMPU PEIleHHH 3ajauH,
BHOCHUTb KOPPEKTUBHI B [IeSITeTbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa Lje/i U YC/IOBUSIM, OOBSICHITD TTPUUMHBI
JNOCTIDKEHHS] WM HeZIOCTYDKEHHsI pe3y/bTaToB JesSTe/IbHOCTU, HaXOJUTh OIIHOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeTbHOCTh:

TOHUMAaTh ¥ UCII0/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHONW U WHAVBUAYaTbHON
paboOTBl MpH pelleHnd yueOHBIX 3ajay, TIPUHAMATL IieJlb COBMECTHOM
JesITe/IbHOCTH, TIAHWPOBATh OpPraHW3al[di0 COBMECTHOM paboThI, pacrpeziesisiTh
BUABI paboT, [oroBapuBaThCs, OOCY)KAAaTh TMpOIleCC W pe3yabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJIBKUX JTHO/Ie1;

y4acTBOBaTh B TpynmnoBbIXx dopMax paboTel (06CyxaeHUs, 0OMeH MHeHUH,
«MO3TOBbIe IITYPMbl» W WHbIE), BBIIOJHATb CBOK YacTb pabOTHl U
KOODAWHUPOBaTh CBOW JEMCTBUS C [JPYTMMHM YieHaMH KOMaHbl, OI|eHUBATh
KaueCTBO CBOET0 BKJaja B OOIIMM MPOAYKT M0 KPUTepHsiM, ChOpPMY/THPOBAaHHBIM
y4aCTHUKaMHU B3aUMOZIECTBHS.

IIPEJMETHDBIE PE3YJ/IBTATBI

K koHily obyuenus B 11 kjacce oOydYarOIUMiiCs TIOMYUYUT CleyroIue
ripe]MeTHbIe pe3y/bTaThl TI0 OT/e/bHbIM TemMaM paboueil rporpaMMbl yueOHOTO
Kypca «MaTtemaTuka»:

Yuc/ia 1 BBIYMC/ICHUA:

cBOOOIHO OMepypoBaTh IOHSATHUSIMU: HaTypajbHOe W 1ieJioe  YKCIIO,
MHOJKeCTBa HaTypaJ/ibHbIX M LieJIbIX YMUCesl, WCI0J/1b30BaTh MPU3HAKU [1e/IMMOCTU
uenbix ynicen, HOl u HOK HaTypasibHbIX uMces AJ1s pelleHus 3ajay, IIPUMeHSTh
anroputm EBkivza;

cBOOO/IHO oOTepupoBaTh TIOHATUEM OCTaTKa TI0 MOZYJII0, 3allvChIBaTh
HaTypaJibHble YUCJ/Ia B Pa3/IMYHbIX [O3ULJMOHHBIX CUCTEeMax CUMC/IeHUS;

cBOOO/IHO OMepupoBaTh TMOHATUSIMU: KOMIUIEKCHOE YHMC/I0 UM MHOYKeCTBO
KOMILJIEKCHBIX 4MCesl, TIPeCTaB/sTh KOMIUIEKCHbIe UhC/ia B anrebpanueckou u
TPUTOHOMETPUUECKOW (popMe, BBITIOMHATL apudMeTHUeCKUe orepalydd C HUMHU U
n300pakaTh Ha KOOPAMHATHOM T/IOCKOCTH.

YpaBHeHus ¥ HepaBeHCTBA:

CBOOOJHO OMepupoBaTh TOHSATHUSMU: HWppPALMOHAbHbIE, TIOKa3aTesbHble U
norapudMrueckKrie HepaBeHCTBA, HAXOAUTb WX pelleHuss C  TOMOILbI0
PaBHOCUJ/IBHBIX T1ePeX0/0B;

OCyILeCTB/SAITh OTOOp KOpHeW TIpU pellleHWd TPUTOHOMEeTPUUYECKOTO
ypaBHeHUs;



CcBOOOJHO OTMepUpOBaTh TOHATHEM TPUTOHOMETPHUYeCKoe HepaBeHCTBO,
NpUMeHsITh ~ HeoOXoguMble  (QOpPMy/bl  JiJii  pellleHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OTepUpOBaTh MOHATUSMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U
HEpaBeHCTB, PaBHOCU/IbHbIE CUCTEMbl U CUCTeMBbI-C/Ie/ICTBUS, HAXOJUThb PelleHUs
CUCTEMbI M COBOKYITHOCTeH paljMOHa/bHbIX, UPPALIMOHA/IbHBIX, NTOKa3aTeabHbIX U
norapuMHUUYeCKUX YpaBHEHU U HEPAaBEHCTB;

peliaTtb paLoHaJIbHEIE, VippaLiOHa/bHbIe, TOKa3aTeJbHbIe,
Aorapu(Muueckie U TPUTOHOMETpDUUECKHWe YpaBHEHMs] U HepaBeHCTBa,
coZeprKallyie MOy YU TlapaMeTphbl;

MIPUMEHSTh rparueckrie MeTObI /1JIs1 pellleHrs YypaBHEHUU U HEPAaBEeHCTB, a
TaK’Ke 3a/lau C napaMeTpamy;

MOJIe/IMPOBaTh peasbHble CUTyallud Ha s3blKe anareOpbl, COCTaBJSThH
BbIp&)KEHUS], ypaBHEHHs, HepaBeHCTBA M MX CHUCTeMbl IO YC/IOBUIO 3a/iauy,
MCC/IeoBaTh TIOCTPOEHHbIE MOJe/NM C HCI0/b30BaHHWeM arlrapaTa anre6phl,
VHTEepNpeTUPOBaTh MOJyYeHHbIA pe3ybTar.

DyHKIUU ¥ rpaduKu:

CTPOUTH TpayKU KOMMO3ULMA (GYHKLMM C TIOMOLBI0 3/IeMEHTapHOr0
VICC/IeIOBAHUS U CBOWCTB KOMMO3ULMY ABYX (DYHKLIUM;

CTpOUTh TreoMeTpuyeckre o00pa3bl ypaBHEHHWM U  HepaBeHCTB Ha
KOOP/ZIMHAaTHOM TJIOCKOCTHY;

CcBOOOJHO OMepupoBaTh MOHATUSAMU: TpaduKd TPUTOHOMETPUUECKHX
byHKIMM;

MPUMEHATh (YHKLUMWA [JI1 MOZJE/IUPOBaHUSI U MCC/IeJ0BaHUS pPeasbHbIX
TIPOLIeCCOB.

Hauana maTeMaTHueCcKOro aHaausa:

VICII0J/1b30BaTh MPOU3BOJHYIO /ISl UCC/IeJ0OBaHUST (PYHKL[MM HA MOHOTOHHOCTb
Y 5KCTPEMYMBI;

HaXO[WTh HauboJsiblllee U HaMeHbIllee 3HaueHUs GYHKLUM HeTlpepbIBHOW Ha
OTpe3Ke;

WCII0/Ib30BaTh TMPOM3BOJHYIO [/ HAXOXKAEHWUS HaWuIyullero pelieHusl B
MPUK/JIaJAHBIX, B TOM YHMCJIe COLMaJbHO-3KOHOMHYECKUX, 3ajjavyax, [JIs
orpefie/ieHUs CKOPOCTU W YCKOpeHMsl TMpolecca, 3aJaHHOro (opmy/ond W
rpaduKomMm;

cB0OO/IHO  OmepypoBaTh TOHSATUSIMU: TepBooOpa3Hasi, orpejenéHHbIN
WHTerpasa, HaXoJuTh TepBOOOpa3Hble 3/IeMeHTAapHbIX (YHKUUNA U BBIUUC/ISATH
uHTerpas 1o gopmysne HetoToHa-JlelibHUIIa;

HaXOJWTh IMJIOLA/IU T/IOCKUX (GUTYP U 00BEMBI TeJl C IOMOLLIbI0 UHTerpaa;

MMeTb TMpeJCTaBIeHMe O MaTeMaTHYeCKOM MOJe/NMPOBaHMM Ha TpuUMepe
cocTaBiieHUs JU(QepeHLMaTbHbIX YPaBHEHUN;

peliaTh NpPUK/IaJHbIE 33/laud, B TOM YKCJIe COLMaTbHO-3KOHOMHUYECKOTO U
(M31uecKoro xapakTepa, CpeJjCTBAMM MaTeMaTUYeCKOro aHaIn3a;



K kon1y 11 Knacca oOyyaromuiicss HayunTcst:

cBOOO/IHO OTepUpOBaTh TIOHATUSIMM, CBS3aHHBIMU C L[UJIMHPUUECKOMH,
KOHMYeCKOW U cdepuyueckor TOBEePXHOCTSIMH, OOBSACHATH CMOCOObI
TIO/TyYeHUS;

OTepypoBaTh MOHATUSMU, CBSI3aHHBIMU C TeJlaMU BpallleHusl: [JUIUH/IPOM,
KOHYCOM, c(epoy 1 11apowm;

pacrio3HaBaTb Tesa BpailleHusi (LUWIMHAD, KOHYyC, cdepa U 11ap) H
00OBSICHATH CITOCOOBI TIO/TyUeHHS TeJT BpallleHus;

KJ/IaCCU(ULIMPOBATh B3aMMHOE PacIiosioykeHre chepsl U MJI0CKOCTH;
BBIUUC/IATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHMKOB W Tes BpallleHus,
00BEMBI U TI/IOLLAJM TIOBEPXHOCTeH MHOTOTPAHHUKOB W Tesl BpalljeHus,
reoMeTpUUeCcKUx TeJl C IpuMeHeHueM GhopMyi;

cBOOO/IHO OTIEPUPOBATh TOHATHSMH, CBSI3aHHBIMH C KOMOWHAI[USIMH TeJl
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTDaHHUK, BIHMCaHHbIA B cdepy U
OMUCaHHBIA OKO/O cepsl, cpepa, BNMCaHHAs B MHOTOTPAaHHUK WJIU TeJI0
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHHUS] MEXK/Ty TUIOIIAsIMHU TTIOBepXHOCTeH U 00 bEMaMu
TIO/I00HBIX TEJI;

n300pakaTb u3yuaeMble (UTYpbI, BBIMOMHATH (BBIHOCHBIE) TUIOCKHE
YepTeXXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUA CBepXy, COOKY,
CHU3Y, CTPOUTb CeUeHUsI TeJl BpalleHus;

W3B/IeKaTb, WHTEPHPeTHpPOBaTh U TpeoOpa3oBbiBaTh WH(POpPMAIUIO O
TIPOCTPAaHCTBEHHBIX TeOMeTpUUeCcKuX (@urypax, Tpe/CTaBIeHHYI0 Ha
yepTe)kax U pUCyHKaXx;

cBOOO/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJIHATDH OTepaLiuy Hajl BEKTOpaMu;

3a/laBaTh MJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTeMe KOOp/WHaT;
pelliaTh reoMeTpHUYeCKHe 33/lauyM Ha BbIUMC/IEHUE YTJIOB MEXAY NPSIMbIMU
Y TIJIOCKOCTSIMHM, BBIYMCJ/IEHWE pAaCcCTOSTHUM OT TOUKM 0 TJIOCKOCTH, B
1[eJI0M, Ha TIpUMeHeHHe BeKTOPHO-KOOP/IMHATHOT'O MeTO/ia TPHY PellleHUH;
cBOOO/IHO OTepHUpoBaTh TIOHATHSIMH, CBSI3aHHBIMA C JIBW)KEHHEM B
TIPOCTPAHCTBE, 3HaTh CBOMCTBA JABVKEHUU;

BBITIOJTHATh U300pa’keHHsI MHOTOTPAHHWKOB W Tej BpallleHWs TpHu
rapa/iyie/;ilbHOM TlepeHoCe, 1[eHTPaJIbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMEeTPHH, TPU TIOBOPOTE BOKPYT TMPSIMOM, TTpeoOpa3oBaHust 1o100us;
CTPOUThH CeueHHsi MHOTOTPaHHUKOB M TeJsl BpallleHUs: CeUeHUs I[UIUHpa
(mapasiiesibHO U MeprieHJUKY/ISIPHO 0CH), ceueHus1 KoHyca (TapasiienbHbie
OCHOBaHUIO U MPOXO/ISIIMe uepe3 BepIInHY), CeueHus 11apa;
WCI0/Ib30BaTh MeTO/bl TOCTPOEHUs] CeueHWi: MeTo[, CJie[iloB, MeTO[
BHYTPEHHero MpoeKTUPOBaHKs, MeTO/, IepeHoca CeKylllel MI0CKOCTH;
JI0Ka3bIBaTb reOMETPUUECKUE YTBEP KIEeHMUS;



TIPUMEHSITh TeoMeTpuueckue ¢akTbl [Jsi pellieHds] CTepeoMeTpUUecKuX
3a/jay, TIpeAro/arariliuX HEeCKOJbKO IIaroB pellieHus, ec/id YCJI0BUs
TIpMMeHeHUs1 3a/laHbl B SIBHOW 1 HesIBHOU (hopMe;

peliaTh 3aJlaud Ha [l0Ka3aTe/JbCTBO MaTeMaTHYeCKUX OTHOIIeHUNd |
HaxOoXX/leHue TeOMeTPUUeCKHX BeJIUUKH;

TIPUMEHSITh MPOrPaMMHBIE CPeJCTBA U 371€KTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBbI TIPU PeIleHUH CTepeOMeTPUUYEeCKUX 3a/1ay;

MPDUMEHSTh  TIOJIyUeHHble  3HAaHWS HAa  MpPaKTUKe:  CpPaBHUBAT,
aHa/IM3MPOBaTh U OLIeHUBATh peasbHble CUTYalLUW, IPUMEHSTb U3y4YeHHbIe
TOHATUSI, TeOpeMbl, CBOMCTBAa B TIpoLlecCe TIOMCKa  peLleHus
MaTeMaTHueCcKd  copMyIMpoBaHHOW  mpobsieMbl,  MOJETUPOBATh
peasibHble CUTyallUd Ha s3bIKe TeOMeTPUM, UCCIe[0BaTh MOCTPOEHHbIe
MOZe/Id C MCIO0JIb30BaHUEM TeOMeTPUUeCKUX TOHATUMA U TeopeM,
anmapata anreOpbl, peliaTh TpakKTUYeCKWe 3a/laud, CBs3aHHbIe C
HaxXO0XX/IeHueM reoOMeTpUUeCKHX Be/INUKH;

UMeTh TIpeJCTaB/ieHHsI 00 OCHOBHBIX 3TallaX pa3BUTHS T'eOMETPUM Kak
COCTaBHOU yacTu GyHAAMeHTa pa3BUTHS TeXHOIOTHH.



TEMATUYECKOE INTAHUPOBAHUE "MATEMATHUKA"

11 KJIACC
Ne Kousecrso dacon JeKTpoHHbIe (I{U(ppoBbIE)
/i HawnmenoBaHue pa3je/ioB U TeM NPOrpaMMbl Beero KoHnTponbsHbie IIpakTHueckue 0GpazoBaTe/IbHbIE PeCypChI
paboTsI paboThsI
AJITEBPA U HAYAJTA MATEMATUYECKOT'O AHAJ/TU3A
1 [ToBTOpenue Kypca 10 Knacca. 7 1
2 TpuroHomerpryeckre GyHKLHN 19 1
3 [Tpou3BojHasi ¥ eé reoMeTpUUeCKU CMBIC/T 11 1
4 [IpMeHeHre MPOU3BOJHOM K UCC/IeI0BAHUIO 16 1
byHKLMM
5 [TepBoOOpa3Hasi M UHTErpas 15 1
6 KombuHatopuika 13 1
7 O/eMeHThbI TeOpHUY BepPOSITHOCTEN 11 1
8 KowmrmiekcHble unciia 14 1
9 [ToBTOpEHUe Kypca anreOpbl ¥ Havas 30 5
MaTeMaTUueCcKOoro aHasius3a.
OBHIEE KO/JIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
I'EOMETPUSA
1 BexTops! B 1ipocTpaHCcTBe 6 1
2 MeTo/ KOOpAMHAT B MPOCTPaHCTBe. IBH)KeHue 15 1
3 Tesa BpalleHus: LWIUMHAD, KOHYC U LIap 18 1
4 OOBEMBI Te 20 1
5 [ToBTOpEHUe 9 1
OBIHIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
NUTOI'O 204 15 0




